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cables,  bv  A.  B.  Clark,   532; 
by  W.  T.  Maccall,  996 
„        when  laid,   A  new   method  of 
testing  high-pressure,  907 
Cabs  in  Hamburg,  278 
Calculator,  A  vector,  by  F.  Addey,  156 
Callender's  Hospital  Fund,  136 
Campaign  against  labour  union  tyranny, 

A,  408 
Canada,  Business  tour  through,  756 
,,        Conditions  in,  1010 
„        Engineers'  prospects  in,  891 
„        Lighting  plants  wanted  for,  460 
„        Municipal  trading  in,  531 

Notes  from,  35,  73,  86,  126,  168, 
245,    342,  349,   414,   574,  667, 
705,  747,  353,  1010 
„       Rubber-covered  wire  for,  251 
„        Trade  statistics  of,  277 
Trade  with,  701 
Western,  1043 
Canadian  contracts.  Tendering  for,  172 
„       market,     Wanted :      British 
fairness  in  the,  242 
Canal,  Electric  power  for  the  Panama, 
by  John  Geo.  Leigh,  46,  116,  124, 
232 
Capacity   in    three  -  phase    three  •  core 
cables.   The  inter-relai^ion 
of,  by  A.   B.    Clark,    532; 
by  W.  T.  Maccall,  996 
„         of  small  air  condensers.  The, 
by  Chas.  E.  Hay,  703 
Capital,  Payment  of  dividend  out  of,  491 
Carbons  for  Spain,  136 
Cell,   Notes  on  the   chemistry  of    the 

lead,  by  J.  H.  May,  85 
Census  of  production.  The.  185 
Central  London  Railway,  The  Ozonair 
plant  of  the,  785 
„       station  practice.  Notes  on,  by 

A.  Neave  Kingsbury,  362 
,,        stations,  Various  records  in,  by 
"Interested,"  73 
Characteristics  of  copper  and  aluminium 
overhead  line    conductors,    The, 
by  E.  V.  Pannell,  771,  815 
Chilian  State  Railways,  Proposed  elec- 
trification of  the,  453 
Chemistry  of  the  lead  cell.  Notes  on 

the,  by  J.  H.  May,  85 
Chile  hydro  electric  concession.  A,  714 
China  awake,  43 

„      The  British  Engineers'  Associa- 
tion and,  782 
Chinese  cotton  mill.  A,  143 
Cinematograph    supplies.    Motor-gene- 
rators for,  704 


City  Notes — 

Aberdeen   Suburban  Tramways  Co., 
351,  397 

A. E.G.  in  South  America,  812 

Airdrie  and  Coatbridge  Tramways  Co  , 
513 

Alderley     and     Wilmslow     Electric 
Supply,  596 

Allen,  Edgar,  &  Co.,  597 

Alley  &  MacLellan,  386 

AllisChalmers  Co.,  147 

Altrincham  Electric  Supply  Co.,  811 

Aluminium  Corporation,  1011 

Anglo-American  Telegraph   Co.,  183, 
596 
„      -Argentine  Tramways  Co.,  556, 

596,  649 
,,      -Portuguese  Telephone  Co.,  685 

Arbroath  Electric  Light  and  Power 
Co.,  651 

Aron  Electricity  Meter,  1017,  1051 

Ascot  Dttstrict   Gas   and    Electricity 
Co.,  351 

Auckland    Electric    Tramways    Co., 
768 

Austria,  471,  766 

Austrian  Bergmann  Works,  764 

„         Manufacturing  Works,  855 

Babcock  &  Wilcox,  596,  651 

Barnsley  and  District  Electric  Tram- 
ways Co.,  1014 

Bastian  Meter  Co.,  352 

Bath  Electric  Tramways,  311,  353 

Belgium,  187,  351,  471,  651,  687,  723, 
793,  8i4,  1052 

Berlin    Elevated    and    Underground 
Railway,  553 

Birmingham  and  Midland  Tramways 
Co.,  934,  974 

Blackpool     and    Fleetwood     Tram- 
road  Co.,  147 

Bombay  Electric  Supply  and  Tram- 
ways Co.,  1016 

Bournemouth   and  Poole   Electricity 
Supply  Co.,  309,  397,  472 

Brazilian  Amalgamation,  1055 

Brisbane  Electric  Tramways   Invest- 
ment Co.,  724,  765,  851 

Bristol  Tramways  and  Carriage  Co., 
223,  309 

British  Aluminium  Co.,  515,  555 

„        Columbia    Electric    Railway 

Co.,  109,  648 
„        Electric    Traction    Co.,    109, 

618,  974,  1015,  1054 
„       Electric     Transformer     Co., 

894,  435 
„        Engine,  Boiler  and  Electrical 

Insurance  Co.,  .S09,  897 
„        Insulated  and  Helsby  Cables, 

430,  475,  653 
„        L.  M.  Ericsson   Manufactur- 
ing Co.,  30:i,  351 
Thomson-Houston    Co.,   723, 
808 


CiTV  Notes— coHdHHci/. 
British   Westinghouse    Electric    and 

Manufacturing  Co.,  721, 765,  810 
Bromley   (Kent)   Electric    Light  and 

Power  Co.,  514 
Brorapton  and  Kensington  Electricity 

Supply  Co.,  309,  431,  472 
Browett,  Lindley  &  Co.,  515 
Bude  Electric  Supply  Co.,  594 
Bruce  Peebles  &  Co.,  268,  309,  354 
Calcutta  Electric  Supply  Corporation, 
269,  431,  513,  686,  725,  714, 
811,  985 
Tramways  Co.,  649,  726 
Callender's  Cable  and  Construction 

Co.,  553,  684,  765 
Cambridge  Electric  Supply  Co.,  268, 

434 
Canadian    and    American    Westmg- 
house  Companies,  648 
„  General  Electric  Co.,  442, 

554,  975 
Cape  Asbestos  Co.,  894 
Carlisle  Electric  Tramways  Co.,  594 
Castner-Kellner  Alkali  Co..  852 
Central  Electric  Supply  Co.,  223 

„       London  Railway  Co.,  186, 227, 
270 
Charing  Cross,  West-End    and    City 

Electricity  Supply  Co.,  895,  433 
Chatham  and  District  Light  Railways 

Co.,  186,  809 
Chelsea  Electricity  Supply   Co.,  270, 

355,  392 
Chile  Telephone  Co.,  69 
Chiswick  Electricity  Supply  Corpora- 
tion, 653 
City  and  South  London  Railway  Co., 
109,  147,  186 
„    Electric    Light   Co.    (Brisbane), 

688 
„    of  Buenos  Ayres  Tramways  Co. 

(1904),  223,  269,  311,  724 
„    of  Birmingham  Tramways  Co., 

809 
„    of  London  Electric  Lighting  Co., 
309,  395,  474 
Cleveland     and      Durham      County 

Electric  Power  Co.,  1052 
Clontarf  and  Hill  of  Howth  Tramroad 

Co.,  188 
Colombo  Electric  Trams  and  Lighting 

Co.,  725 
Commonwealth  Edison  Co.,  513 
Companies   struck  off    the   Register, 

1052 
Company  registrations  in  1911,  223 
Consolidated  Gas,  Electric  Light  and 

Power  Co.,  of  Baltimore,  335 
Continental,  386 

Cork  Electric  Tramways  and  Light- 
ing Co.,  597,  727 
County  of  Durham  Electrical  Power 
Distribution  Co.,  386,  475, 
554 
,,        of    London    Electric    Supply 
Co.,  355,  396,  434 
Craigpark  Electric  Cable  Co.,  724,  807 
Crossley  Bros.,  268,  309 
Cuba  Submarine  Telegraph  Co.,  72i, 

806 
Cuban  Telephone  Co.,  433 
Davis  &  Timmins,  386 
Delhi  Electric  Tramways  and  Light- 
ing Co.,  852 
Deutsch  ■  Atlantische      Telegraphen 

Gesellschaft,  724 
Diesel  Engine  Co.,  474,  557 
Direct   Spanish  Telegraph   Co.,    434, 
513 
„      United  States  Cable  Co.,  147, 
597,  1014,  1052 
Dorman,  Long  &  Co.,  809 
Doulton  &  Co.,  895 

Dublin  and  Lucan  Electric  Railway 
Co.,  310 
United   Tramways,    109,    188, 
268 
Dudley,     Stourbridge     and     District 

Electric  Traction  Co.,  764 
Dundee    and     Broughty     Ferry    and 

District  Tramway  Co.,  147 
East  London  Railway  Co.,  109 
Eastern   Extension,  Australasia  and 
China  Telegraph  Co.,  724, 
808,  1054 
Telegraph  Co.,  764,  767,  849 
Edmundson's     Electricity     Corpora- 
tion, 186,  1015,  1051 
Egypt,  934 

Electric  and  General  Investment  Co., 
975,  1017,  1052 
„         Construction  Co.,  146 
„         Supply      Corporation,     766, 
b07 
Electrical  Distribution  of  Yorkshire, 

270 
Evered  &  Co.,  515 

Falkirk  Electric  Construction  Syndi- 
cate, 355 
Farnham    3as  and    Electricity  Co., 

269 
Felten  &  Guilleaume  Co.,  895 
Fife  Tramway,  Light  and  Power  Co., 

269 
Financial  transactions   on   the   Con- 

.   tinent,  386 
Folkestone    Electricity    Supply    Co., 

514,  595 
France,  69,  471,  514,  563,  619,  651,  687, 

854,  974 
Fremantle     (W.A.)    Tramways     and 

Electric  Lighting  Board,  29 
Frenshand  Italian  Thomson-Houston 
Companies,  854 
„       Compagnie  Gin^rale    d'Elec- 
tricit^,  109 
Galloways,  475,  866 
Gateshead    and    District    Tramways 

Co.,  435,  513 
General  Electric  Co.,  1053 

Electrolytic  Parent  Co.,  812 
German    electrical    companies,    515, 
650,  725,  844,  938 


CiTV  NoTKS— continued, 
German-Netherlands  Telegraph  Co., 

650 
Germany,  69,  514,  727,  854,  974,  1052 
Giant's  Causeway  and  Portrush  Elec- 
tric Tramway  Co.,  355 
Globe  Electric  Co..  1050 

,,     Telegraph  and  Trust  Co.,  386, 
975,  1014 
Glover,  W.  T.,  &  Co.,  435 
Great  Northern  and  City  Railway  Co., 
190,  223 
„  Telegraph     Co.,     of 

Denmark,  595,  724, 
764,  810 
Greenock  and  Port  Glasgow  Tram- 
ways Co.,  435 
Greenwood  &  Bat'ey,  1053 
Guildford  Electricitv  Supply  Co.,  474, 

696 
Gwynnes,  975 

Hadfield's  Steel  Foundry  Co.,  29,  435 
Hankow  Light  and  Power  Co.,  1014 
Harper  Electric  Piano  (1910)  Co.,  271 
Harrow  Electric  Light  and  Power  Co., 

397 
Hart  Accumulator  Co.,  596 
Hastings  and  District  Electric  Tram- 
ways Co.,  683 
Havana  Electric  Railway  Co.,  1017 
Hawkes,  O.  C,  28,  432 
Helsby  Wireless  Telegraph  Co.,  69 
Henley's,  W.  T.,  Telegraph  Works 

Co.,  352,  397,  430 
Hindhead  and  District  Electric  Light 

Co.,  855,  893 
Hobart  Electric  Tramway  Co.,  854, 

1052 
Hong-Kong  Tramway  Co.,  850 
Hornsby,  Richard,  &  Sons,  931 
Horsfall  Destructor  Co.,  850 
Hove  Electric  Lighting  Co.,  354,  432 
Huelva  Gas  &  Electricity  Co.,  474 
Hungary,  766 
Hurst,  Nelson  &  Co.,  935 
Imperial  Tramways  Co.,  271 
India-Rubber,      Gutta-Percha      and 

Telegraph  Works  Co.,  1014,  1053 
Indian   Electric    Supply  &   Traction 
Co.,  595,  648 
,,        issue.  An,  935 
Indo-European   Telegraph    Co.,   648, 

684,  727 
Isle   of    Wight   Electric   Light   and 

Power  Co.,  475 
Italian  electricity  companies,  651 
Japan,  1052 

Johnson  &  Phillips,  687,  726 
Kalgoorlie  Electric  Power  &  Lighting 

Corporation.  596,  894,  935 
Kaministiquia  Water  &  Power  Co., 

109 
Kensington  &  Knightsbridge  Electric 

Lighting  Co.,  309,  396 
Kidderminster    &    District     Electric 
Lighting  &  Traction  Co.,  765,  807 
Lanarkshire  Tramways  Co.,  226,  311 
Lancashire  Power  Construction  Co., 
595.  635 
„  United    Tramways    Co., 

309,351 
Leamington    &    Warwick    Electrical 

Co.,  808 
Leatherhead   &   District   Electricity 

Co.,  766 
Lima  Light,  Power  &  Tramwavs,  727, 

896 
Lisbon  Electric  Tramways,  737,  809 
Liverpool  District  Lighting  Co.,  475, 
553 
,,  Overhead  Railway  Co.,  146, 

187,  222,  310 
Llandudno  t  &   Colwvn  Bay  Electric 

Railway,  69,  108 
Llanelly  &  District  Electric  Lighting 

and  Traction  Co.,  268,  355 
London    Electric    Railway  Co.,   147, 
186,  222 
„         Electric  Supply  Corporation, 

259,  309,  352 
„         Electric     Wire      Co.      and 

Smiths,  268 
„         United  Tramways,  147,  186, 
686 
Lymington  Electric  Light  Co.,  515 
Lytham  Electric  Light  &  Power  Co., 

269 
Mackay  Companies,  351,  896 
Madras  Electric  Tramways  (1904),  433, 

472 
Madrid  amalgamation.  A,  69, 109 
Manila  Electric  Railroad  &  Lighting 

Corporation,  881,  975 
Mansfield  &  District  Tramways,  351 
Manufacturing  in  Belgium,  844 
Marconi  Wireless  Telegraph  Co.,  976 
Mather  &  Piatt,  309 
Melton  Mowbray  Electric  Light  Co., 

471 
Mersey  Railway  Co.,  227,  310 
Metropolitan   District   Railway    Co., 
117,  189,321 
Electric  Supply  Co.,  398, 
43  S,  474 
„  Electric  Tramways,  514, 

597 
Railway  Co.,    117,  189, 
225 
Mexican  Light  and  Power  Co.,  69, 

513,  515,  1016 
Mexico  Tramways  Co.,  69,  595,  1016 
Midland    Electric     Corporation     for 

Power  Distribution,  651 
Mirrlees,  Bickerton  A  Day,  852 
Watson  A  Co.,  356,  596 
Monte  Video  Telephone  Co.,  648 
Montreal  Light,  Heat  and  Power  Co., 

109,  648 
Nairobi  Electric  Power  and  Lighting 

Co.,  1054 
National  Boiler  and  General  Insur- 
ance Co.,  223 
Electric  Supply  Co.,  809 
„        Gas  Engine  Co.,  823 
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City  Notks — eonltnued. 
National  Telcphore  Co.,  £9,  68,  434 
Neuhaaoen  Aluminium  Industry  Co., 

726 
New  General  Traction  Co.,  984 
Newcastle     and     DiEtrict      Electric 
Lightint;  Co.,  471,  654 
,,         -upon-Tyne  Klectric  Supply 
Co.,  Bid,  471,  ti67 
Newmarket  Klectric  Light  Co.,  474 
North  Metropolitan   El(!ctric    Power 
Supply  Co.,  695 
„      Metropolitan  Electrical  Power 

Distribution  Co.,  362,  892 
,,      of  Scotland  Electric  Light  and 

Power  Co.,  612 
„      Wales  Power  and  Traction  Co., 
69 
Northallerton    El«ctric    Light     and 
•       Power  Co.,  397 
Northampton     Electric     Light    and 

Power  Co.,  269,  865 
Northwich  Electric  Supply  Co.,  809 
Norwegian   Hydro-E.'ectrical    Nitrate 

Co.,  188 
Netting  Hill  Electric  Lighting    Co., 

858,  481 
OfTicial  announcements  re  companies, 

355,  595, » 86,  855 
Oldham,  Ashton   and  Hyde  Electric 

Tramway  Co.,  811 
Oriental  Telephone  and  Electric  Co., 

556,  650,  726 
Oxford  Electric  Co.,  355,  47X 
Paisley  District  Tramways  Co.,  371, 

351 
Para  Electric  Railways  and  Lighting 

Co.,  808,  394 
Paris  Metropolitan  Railway,  895 
Parsons  Marine  Steam  Turbine  Co., 

188 
Penarth  Electric  Lighting  Co.,  894 
Pennsylvania  Water  and  Power  Co., 

271 
Peterborough  Electric  Traction  Co., 

687 
Potteries  Electric  Traction  Co.,  515, 

555 
Provincial  Tramways  Co.,  1014 
Puebla  Tramway,  Light  and  Power 

Co.,  514,  656 
Pulford  Bros.,  1055 
Rand  Mines  Power  Supply  Co.,  515 
Rangoon     Electric     Tramway     and 

Supply  Co.,  687,  767 
Reading  Electric  Supply  Co.,  595 
Rees    Roturbo    Manufacturing    Co., 

430 
Rio  de  Janeiro  Tramway,  Light  and 

Power  Co  ,  29,  fil3,  852,  1052 
River  Plate  Electricity  Co.,  687,  767 
Robey  &  Co.,  518 
Rothesay  Tramways  Co.,  513 
Russian  A. E.G.  Co.,  227  ' 

Ruston,  Proctor  &  Co.,  896 
St.    James'    and    Pall    Mall  Electric 

Light  Co.,  147,  227,  269 
Salisbury  Electric  Light  &  Supply  Co., 

476,  513 
Sao  Paulo  Tramway,  Light  and  Power 

Co  ,  356,  i-36 
Scarborough  Electric  Supply  Co.,  308, 

432 
Shanghai  Electric  Construction,  806, 

845,  855 
Shawinigan  Water  and  Power  Co.,  29 
S.  &  H.  Co.,  in  Russia,  855 
Siemens    and    Schuckert  companies, 
The,  110 
Bros.  &  Co.,  975 
Slough  and  Datchet  Electric  Supply 

Co.,  431 
Smithfleld    Markets  Electric  Supply 

Co.,  187,  226,  268 
South  London  Electric  Supply  Corpor- 
ation, 227,  481,  473 
,,     Metropolitan     Electric    Light 
and  Power  Co.,  227,  809,  351, 
392,  430,  557 
Metropolitan    Electric    Tram- 
ways and  Lighting  Co.,  895 
„     Staffordshire      Tramways 

(Lessee)  Co.,  808 
„     Wales  Electrical  Power  Distri- 
bution Co.,  473 
Southport  Tramways  Co.,  654 
Spanish  and  General  Wireless  Trust, 

855 
Stewarts  &  Lloyds,  433,  852 
Stock  Exchange  notices,  29,  69,  109, 
147,  187,  227,  270,  310,  356,  386,  435, 
515,  556,  697,  686,  725,  764,  855,  895, 
935,  975,  1014,  1063 
Stone,  J.,  &  Co.,  935 
Stratford-on-Avon  Electricity  Co.,  807 
Submarine  Cables  Trust,  860 
Sunderland    District  Electric  Tram- 
ways, 29  1014 
Swedish  telephone  companies,  975 
Switzeriand,  69,  351,  649,  687,  854,  894 
Telegraph    Construction    and    Main- 
tenance Co..  272,  354,  432 
Telephone  Co.  of  Egypt,  651 
Traction  and  Power  Securities,  935 
Trafford  Power    and   Light    Supply, 

1055 
Tramways  and  General  Works  Co., 

726 
Tynemouth     and     District    Electric 

Traction  Co.,  649 
Tyneside  Electrical  Development  Co., 
308 
„         Tramways    and  Tramroads 
Co.,  8H 
Underground  Electo-ic  Railways  Co. 
of  London,  69,  189,  271,  350,  473, 
553 
United  Alkali  Co.,  3*6 
„        Electric  Tramways  of  Monte- 
video, 976,  1016 
Urban  Electric  Supply  Co.,  188,  224, 

351,  613,  851,  893 
Vera  Cruz  Electric  Light,  Power  and 
Traction  Co.,  480,  515,  551 


City  Hotrh—  continued, 
Vickers,  43.*;,  614 
Victoria  Fails  and   Trantvaal  Power 

Co.,618,  6^7,  694,986 
Vnlcan  Boiler  and  General  Insarance 

Co.,  8C9,  1014 
Waste     Heat     and     Gas    Electrical 

Generating  Stations,  863,  395 
Waygood,  R.,  *  Co.,  1017, 1052 
WemysB  and  District  Tramways  Co., 

518 
Wesl  African  Telegraph  Co.,  765,  854 
,,      Coast    of    America    Telegraph 

Co.,  811 
„     India  and   Panama  Telegraph 

Co.,  764,  808 
„     London  and  Provincial  Electric 
Supply  Co.,  764,  864 
Western  Electric  Co.  (U.S.A.*,  227 

Telegraph  Co.,  386,  438,  764, 
853,  975 
Westingbouse   Electric  Co.  (U.S.A.), 

1055 
Westminster  Electric  Supply  Corpor- 
ation, 186,  .308,  392 
White,  J.  G.,  &  Co..  1014 
Windermere  and  District  Electricity 

Supply  Co.,  650 
Windsor  Electrical  Installation  Co., 

485,  567 
Winniiieg  Electric  Railway  Co.,  473, 

1052 
Woking  Electric  Supply  Co.,  976 
Wolverhampton      District     Electric 

Tramways,  7f  6 
Yorkshire  Electric  Power  Co.,  226,  360 
,,  (West      Riding)     Electric 

Tramways  Co.,  146, 1014 


Civil  Engineers'  Appointments  Boaid, 

The,  306 
Civils    and    the    consulting    engineer, 

The,  201 
Cleaning  Babcock    &    Wilcox    boilers. 

Notes  on,  by  John  S.  Leese,  526 
Clerk— a  study  in  relative  values,  The 
engineer  and  the,  by  H.  E.  Goody, 
905 
Clock  installations.  Electric,  692 
Clocks,  Electric,  968 

„        for  South  port,  Public,  669 
„        Hotel  with  200  electric,  621 
„        Synchronome,  172 
Club  for  Manchester,  Engineers',  1011 
Clyde   Valley,    Power   generation    and 
distribution  in  the,  by  David  A. 
Starr,  1064 
Coal-dust  by  electric  flashes.  The  igni- 
tion  of,    by   W.   M,   Thornton, 
537 
„    -mine,  Q-as  direct  from  the,  571 
„    strike.  The,  342,  369,  882,  419,  429, 

450,  461 ,  489,  569,  930 
„    supply.  Electricity  and,  891 
„    supply,  L.C.C.,  168 
Coalite,  571 

Coating  iron  with  lead,  540 
Coefficient    and    resistivity.    Tempera- 
ture, 27 
Collieries,  The  electrical  equipment  of 
the  Craighead  and  Both- 
well  Castle,  21 
„         Electricity  in  Westphalian, 

733 
„         The    mechanical    design   of 
electrical    plant    usually 
found  in,  by  R.  H.  Willis, 
321 
Colliery,  A  battery  sub-station  plant  at 
H  u  c  k  n  a  11,     by    G,    C. 
Allingham,  99 
„         explosion,  341 
Colonial  references,  by  "Colonial,"  tOl 
„         tariffs    on     electrical    goods. 
Foreign  and,   120,  200,  487, 
627,  568.  739,  948 
Combined  irrigation  and  hydro-electric 
power  schemes,  by  E.  K,  Scott, 
903 
Combustion-engined  vessels.  Auxiliary 
machinery  for  internal,  by  W.  R. 
Cummins,  129 
Commercial  «o-operation,  161 

„  men.    Foreign    languages 

for,  671 
Commission,     International     Electro- 
technical,  305 
Commutator    machines.  Flashing-over 

in,  by  W.  W.  Frith,  484 
Company?   Council    or,    by    "Change- 
Over,"  459 
Compass,  A  radio-telegraphic,  912 
Compensation    money.    The  waste  of, 

990 
Competition,  Agricultural   machinery, 
567 
„  in  Germany,  870 

„  Prize,  25 

Completion  of  works  in  time,  944 
Compulsory    arbitration    in    trade   dis- 
putes, 409 
working  of  patents.  The, 
671 
Concentration  in  Germany,  703 
Concrete    poles    in    electiical    service. 
Wood  and,  by  W.  Manktelow,  193, 
£03 
Condensation     in      steam      cylinders. 

Initial,  23 
Condensers  in   series  with    metal-fila- 
ment lamps,  by    A.    W. 
Ashton,  983 
„  on      alternating  -  current 

lighting  circuits.  The  use 
of,    by    A.    W.    Ashton, 
828 
„  The  capacity  of  small,  by 

Chas.  E.  Hay,  70S 
Condensing  plant,  65 
Conditions  of  contract,  243 


Conductivity    of    dielectiicf.    On    the 
power-ftctorand.by  J.  A.  Fleming 
and  O.  B.  Djke.Viti 
Conductors,     The      characteriittica    of 
copper  and  aluminium  overhead 
line,  by  E.  V.  Pannell.  771,  815 
CongresR  of  Applied  Chemiutry,  Inter- 
national, 006 
Constroction  and  charact«riBticg  of  the 

Neon  lamp,  381 
ConsDlar  notes,  91,  186,  211,  351,  713, 

888,  884,  997 
Consulting    engineer,    The    Cirili  and 
the.  201 
,,  ecgineerB  and  etiqaette  :  a 

dead  letter,  123 
„  Engineers,  The  Association 

of,  41,67,  82,  141,  144,184, 
201 
Consumer,  The  domestic,  490 

„  The  I.E. E.  and  the  domestic, 

411 
Continuity  of  supply.  Means  for  securing 
liability     and      maintaining,     by 
Frank  Ayton,  992 
Continuous-current  motors   with   corn- 
mutating     poles      and    cast-iron 
magnets,  by  J.  W.  Burleigh,  4 
Contract  conditions  for  Pretoria,  220 
„         Coi.ditions  of,  248 
,,         L.C.C.  conditions  of,  184 
„        prices  without  the  engineers' 
certificate.  Recovery  of,  817 
,,         to    supply    motive    power    in 
New  bouth  Wales,  A,  202 
Contractor  and  the  MunicipaUty,  The, 

826 
Contractors'  Association  dinner,  Dublin 
Electrical,  259 
,,  Association     ilnc),     The 

Electrical,  1011 
„  Fair  play  for,  327 

„  in  Germany,   Installation, 

1049 
Contracts  and  labour  clauses,  Foreign, 
211 


CoNTBACTs  (Closed) — 
Aberbeeg  (Mon.),  178 
Aberdare,  509 

Accrington,  216,  586,  929,  566 
Admiralty,  645 
Altrincham,  304 
Ashford,  1048 
Ashton-under-Lyne,  304,  340,  465.  596, 

645,  799,  S41 
Atherton,  586 
Australia,  105,  140,  178,  257,  425,  509, 

586.  679,  760,  799,  841,  929,  1005 
Aylesbury,  679 
Bacup,  304,  £91 
Barking,  929 
Barnsley,  140,  966,  1005 
Barrow,  65,  140,  586 
Batley,  718 

Battersea,  258,  546,  761 
Bedford,  65,  586,  841,  966,  1006 
Belfast,  381,  545,  718,  966 
Belgium,  24,  216,  304,  340,381,426,  929, 

966,  1006,  1018 
Bermondsey,  304,  466,  591,  761 
Bexhill-on-Sea,  760 
Binsley  Colliery,  140 
Birkenhead,  426,  591,  1006 
Birmingham,  216 
Blackburn,  426,  591 
Bolton,  65,  216,  545,  718,  929 
Bootle,  591,760,  966 
Bradford,  105,  257,  545 
Bransby,  966 
Bridlington,  718 
Brighton,  381,  1048 
Bristol,  216,  257,  341,  760,  799 
British  Columbia,  341 
Broadstairs,  804 
Bromley  (Kent),  381,  465 
Buenos  .\yres,  65 
Burnley,  65,  178,  216,  426,  760 
Burton-on-Trent,  267,  760 
Bury,  426 
Buxton,  799 
Cannock,  760 
Cape  Town,  65 
Chester,  890 
Chesteriield,  105,  465 
City,  381 

Clacton-on-Sea,  645 
Clayton-le-Moors,  65 
Cleckheaton,  799 
Clifton,  799 
Colchester.  258 
Constantinople,  718 
Coventry,  881,  890 
Croydon,  65,  465.  509,  646,  718 
Dartford.  216,  966 
Derby,  24,718,929 
Devonport,  591.  799 
Dewsbuiy.  24,  258 
Douglas,  216 
Dublin.  381 
Dundalk,  304 
Dundee,  760 
East  Ham,  96G 
Eastbourne,  381,  929 
Eccles,  881 
Edinburgh,  929 
Epsom,  545, 1048 
Erith,  1048 
Eton,  178 
Falkirk,  929 
Favershain,  140 
Felixstowe,  65,  966 
Fleetwood,  645 
France,  465,  679 
Frankton  (N  Z.),  304 
Fremantle,  178 
Fulham,  304,  466,  1006 
Galway,  929 
Germany,  24,  966 
Gibraltar,  304 

Glasgow,  65,  17P,  368,  881,  591,646,71 
760,  799,  929,  971, 1006,  1048 


CojmACTS  CLiMieiy— «#ai<«MW. 

Olooeetrter,  {01 

Ooveminent  contnurta,  140,  f.  4,  46S, 

WO,  841.  ibV) 
Oravesend,  718,  T9B 
Or%j»  Tharro<jk,  flU 
Great  Yarmoatb,  466 
Greenwich,  640 
Grimiby,  929 
Halifax,  H,  509,  718 
Hanimenmiih,  (5. 178,  4M,  999,'lOtf, 
Haalftigden,  34,  381 
HaTt-ne",  &71 
H.  H 

H.  1 

Hin  ..<  V,  I'AAi 
Hornsey.  804,  4«6 
Honham,  881,  841 
Houiulow,  939 
Huddersfleld,  718 
Hull,  718,  760,  1018 
Ilford.  545 
India,  841 
Ipswich,  178 
IrUm,  34 

Isle  of  Thanet,  616 
Islington,  341,  929 
Keigbley,  381,  466 
Kingston-on-Thames,  881 
Kirkcaldy,  591 
Leeds.  509 
Leek,  690 

Lexden  and  Winstiee,  436 
Levton,  381,  545,  760,  929 
Liverpool,  426,  761.  929 
LlandafT  and  Dinaa  Powis,  1048 
London,  65,  lOo,  140,  178,  216,  3«8,  804, 

341,  381,  i-2t^,  466,  509,  M6. 

591,  646,  680,  719,  761,  799, 

841,  890,  929,  971, 1006, 1018 
„  County   Council,    140,    317, 

30),  381,  466,  546,  119,  841. 

1006,  1018 
Londonderry,  646 
Louth,  218 
Lowestoft,  105,  616 
Manchester,  426 
Mansfleld,  890,  lOOS 
Marylebone,  105,  466,  761 
Mersey,  216 
Merthyr  Tydfil,  6C9 
Montevideo,  971 
Moriey,  971 
Neath,  381 

New  Bouth  Wales,  509 
Newcastle-on-Tyne,  761 

„         -under -Lyme,    761,      799, 
971 
Newport  (Mon.),  105,  341,  436 
North  Riding,  719 
Northampton,  216,  546,  679,  930 
Norwav,  311 
Norwich,  105,  304,  10+3 
Nuneaton,  799,  930 
Ocker  Hill  power  station,  341 
Pacific  Cable  Board,  591 
Perth,  216,  679 
Plymouth,  304,  1048 
Pontvpridd,  680 

Poplar,  141,217,  645,  890,  1048  , 

Portsmouth,  178,  719 
Post  Office,  217 
Preston,  178 
Queensland,  586 
Raasay  iron  mines,  311 
Rand,  The,  930 
Rawtenstall,  304 
Reigate,  65 

River  Plate,  258,  841,  890 
Rochdale,  268 
Rotherham,  258,  799 
Roumania,  680 

Royal  Mail  Steam  Packet;Co.,  1048  . 
Rugby,  341 
Runcorn,  1006 
St.  Pancras,  680,  799 
Salford.  24,  381,  592,  719.  930 
Sheffield,     65,     258,     126,     646,     761, 

971 
Shoreditch,  304,  4^6,  761,  930 
Siam,  719 
Slough,  381 

Soutn   Africa,    24,   381,  e86,  592,  900, 
1048 
„      .\ustralia,  267 
Southampton,  217,  381,  466,  646,  680, 

719,  841,  890, 1006 
Southend-on-Sea,  S41,  £09,    6f50,  890, 

1048  .       -        - 

Southwark,  105,  178,  e09,  799,  841,  959 
Stafford,  646 
Staffs.,  217 

Stalybridge.  24,  178.  341.  719 
Stepnev.  217.  304.  t9I.  719,  1018 
Stockport,  66,  64C>,  'SI 
Stoke  N'ewington,  1018 
Stoke-or-Tient,  258,  381,  761 
Stoker  contracts,  890 
Stretford,  592 
Sunderland.  304,  546 
Suniiingdale,  6S0 
Swansea,  141.  69^?,  680 
Swindon.  217,  680 
Swinton  and  Pe-dlebury,  301 
Sydney.  105,  509,  586,  ;>4l 
Tasmania,  178 
Taunton,  890,  lOiS 
Tonbtidge,  761 
Torquav,  436,  799 
Trim,  1048 

Tunbridge  Wells,  593 
Victoria,  686 

Walsall,  65,  646,  799,  971,  1006 
.  Walthamstow,  719,  890 
Warrington,  6-6 
Waterloo,  466 
Watford.  258,  593,  971 
Wednesburv,  105,  64t> 
West  Bromwich,  304,  646,  799,  1006 
„      Ham,  341,  799,  971.  1048 
„      Hartlepool,  183,  593,  719 
Whitbv,  1006 
Whitehaven,  466,  799 
Wigan,  719 
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Contracts  Closkd — ci>H(iHiii'<i. 
Winabledon,  358,  761 
Winchester,  317 
Wolverhampton,  426,  680,  890 
Woolwich,  881,  509,  680,  799 
Worcester,  341,  381,  592 
Worksop,  178,  1006 
Worthing.  761 
Wrexham,  24,  546 
Yarmouth,  1048 
York,  24,  516,761 


Contracts  (Opes)— 
Aberdare,  056,  803,  339,  880 
Aberdeen,  586 
Accrington,  434,  938 
Admiralty,  798 
Africa,  64 
Aldershot,  339 
Alford  (Lines.),  965 
Ashton-in-Makerfield,  717 

„      -under-Lyne,  17,  177,608,585, 
624 
Australia,   17,   98,   140,  177,  215,  256, 

803,  339,  380,   424,   46 »,   608,    545, 

585,  624,  679,  717,  759,  798,  840,928, 

1005,  1048 
Austria,  64,  98,   110,  177.215,425,585, 

624,  798,  965 
Barlborough  (near  Chesterfield),  717, 

1048 
Barnes,  869 

Barrow-in-Furness,  339 
Batley,  464 

Battersea,  216,  257,  760 
Beckenham,  177,  215 
Bedford,  624,  965 
Bedlington,  848 

Belfast,  140,  177,  603,  380,  798,  889 
Belgium,  17,  64,  98. 140,  177,  215,  380, 

425,  624,  769,  840,  923 
Belgrade.  98 
Bermondsey,  140 
Bethnal  Green,  425 
Bettws-y-Coed,  798 
Birkenhead,  140,  177,  679,  1005 
Birmingham,  17,  803,  340,  380,  461 
Bl  lokburn,  140,  1C05 
Bohemia,  759 
Bolwar,  840 
Bolton,  215,  585 
Bosnia,  585 

Bournemouth,  177,  215,  257,  803 
Bradford,  S57,  965 
Bray,  380,  585 
Brazil,  340,  880,  508,  1005 
Bridgend,  1048 
Bridlington,  965 
Brigbouse,  380 
Brighton,  718 
Bristol,  64,  140, 177,  215,  257,  425,  679, 

840 
British  Columbia,  928 
Briton  Ferry,  928 
Buenos  Ayres,  840,  889 
Bulgaria,  64,  98,  140,  340,  608 
Burma,  464 
Burnley,  17 
Burton-on-Trent,  64 
Bury,  928, 1048 
Caerphilly,  508 
Canada,  257,  303,  340,  880,  425 
Cape  Town,  425,  464,  586,  679 
Cardiff,  177,  215,  257,  425 
Carlisle,  380 
Cheltenham,  98 
Chichester,  1048 
Claoton-on-Sea,  865 
Cleckheaton,  840 
Constantinople,  679,  718 
Coventry,  215 
Croydon,  17,  215,  257,  928 
Darlington,  965 
Dartford,  17 
Derby,  718,  1048 
Devonport,  257,  798,  889 
Dewsbury,  718,  889,  965 
Dover,  303,  340 
Dublin,  17,  64,  98,  215,  257,  303,  508, 

718,  928 
Dumfries,  840 
Dundalk,  1048 
Dundee,  303,  340,  679 
Edinburgh,  425,  718,  759,  S65 
Edmonton,  340,  380 
Egypt,  840,  798 
Epsom,  140,  798 
Exeter,  64 
Exminster,  965 
Falkirk,  645,  679 
Felixstowe,  586 

France,  340,  880,  425,  508,  718,  798,  928 
Fulham,  178,  798 
Germany,  257,  380,  545,  759,  889 
Gillingham,  380,  1005 
Glasgow,  177,  340,  64>,  679,  840,  1005 
Gloucester,  257,  718 
Govan,  425 
Gravesend,  645 
Grays,  928 

Great  Central  Railway,  303 
Greece,  380 
Grimsby,  17,  679,  965 
Hackney,  645,  798 

Halifax,  64,  98,  177,  215,  425.  718,  1005 
Hammersmith,  17,  178,  216,  586,  7C0, 

966 
Heston  and  Isleworth,  257,  645 
H.M.  Office  of  Works,  215,  425,  509 
Hopfgarten,  105 
Hornsey,  17,  64,  257,  310,  840 
Hoylake  and  West  Kirby,  303,  340, 

G45,  889 
Huddersfleld,  718,  840 
Hull,  966 
Hungary,  215,  257,  308,  840,  508,  798, 

938,  1005 
Ilford,  215 
Ipswibh,  178,  215 
Islington,  17,  798,  968 
Italy,  64,  178,  686,  645,  760,  889 
Japan,  645 


Contracts  Opkn — continued, 
Keighley,  810 
Kensington,  425 
Kimberworth,  718 
Kingston-uponHuU,  380 
Kirkcaldy,  216 
Krakau,  508 
Lianoaster,  679 
Leeds,  106,  216,  257,  545 
Leicester,  718 
Leigh,  718 
Leith,  380,  966 
Limerick,  466 
Lincoln,  586 
Lisbon,  586 
Liverpool,  880,  840 

London,  17,  64,  105,  140,  178,  216,  257, 
303,  840,  380,  425,  4G5,  608, 
545,  586,  645,  679,  760,  798, 
840,    889,  928,  966,    1005, 
1048 
County  Council,  64,  105,  140, 
803,  380,  425,  609,  545,  679, 
1005,  1048 
Manchester,  17,  140, 178,  216,  257,  303, 
340,  509,  679,  719,  760,  798,  840,  889, 
966,  1048 
Margate,  303,  840 
Marylebone,  303 

Melbourne,  17,  98,  140,  177,  315,  256 
Merthyr  Tydfil,  340,  380 
Metropolitan  Asylums  Board,  465 

„  Water  Board,  465 

Middleton,  889 
Morocco,  105,  178 
Neath,  1005 

New  South  Wales,  17,  98,  685,  759,  798, 
1005,  1048 
„    Zealand,    17,  140,  178,  316,  257, 
303,  840,  881,  425,  1005 
Newcastle-on-Tyne,  679,  928,  966,  1005 

,,         -under-Lyme,  679 
Newport,  257,  303,  340 
Norway,  803,  465 
Nottingham,  303,  340,  465 
Nuneaton,  17,  718 
Oldham,  257,  889 
Penrhiwceiber  ;Glam.),  889 
Pilsen,  509 
Partick,  465 
Pembroke,  718 
Plymouth,  17,  966 
Pontypridd,  216,  889 
Poplar,  178,  257,  840,  889 
Portsmouth,  178,  966 
Portugal,  105 
Prague,  17,  105,  509 
Queensland,  425,  464 
Badoliffe,  17 
Rawtenstall,  6C9 
Rhodesia,  216,  340,  425 
Rhondda,  966 
Rhyl,  105 

River  Plate,  889,  966 
Rochdale,  178,  303,  340,  760,  796,  928 
Rosario,  426 
Rosslynlee,  465 
Rotherham,  17,  64,  718,  760,  966,  1005, 

1048 
Roumania,  24,  65,  140,  340 
Rugby,  216 
Russia,  425,  545,  889 
St.  Pancras,  216,  465,  928 
Salford,  308,  381,  426,  586,  760,  889, 1005 
San  Francisco,  586 
Servia,  65 
Shanghai,  465 
Sheffield,  216,  840,  966 
Shoreditch,  140 
Siam,  24,  340 
South  Africa,  381,  586,  799. 1048 

„      Australia,  425, 464,  798,  840,  928, 

1005,  1048 
„      Shields,  340 
Southampton,  303 
Southend-on-Sea,  140,  178,  586 
Southwark,  340 

Spain,  65,  105,  340,  881,  465,  509,  545, 
679,  760,  799,  840,  889,  966,  1005, 
1048 
Stepney,  64,  257,  966 
Stockport,  840 
Stoke-on-Trent,  178, 1048 
Sunderland,  303,966 
Swansea,  24,  303 
Sweden,  340,  889,  966 
Swindon,  303,  928 

Swinton  (near  Manchester),  465,  966 
Tasmania,  140,  545 
Taunton,  803 
Tonbridge,  425 
Tunbridge  Wells,  65 
Turkey,  24,  545,  889 
Twickenham,  799 
Uruguay,  760 
Victoria,  256,  303,  339,  464, 508,  545, 624, 

679,  717,  798,  840 
Vienna,  509 
Wallasey,  140 
Walsall  509  ' 

Walthainstow,  178,  881,  718,  799,  889 
Watlingham,  216 
Warrington,  257,  966 
West  Ham,  66,  E04,  718,  841,  966 

„      Hartlepool,  425,  .509 
Western  Australia,  303,  839,  380,  425, 

464,  769,  1005,  1048 
Weymouth,  1048 
Wigan,  425,  586 
Wolverhampton,  340 
Woolwich,  380 
Worksop,  799,  966 
Wortning,  966 
Wrexham,  257,  799 
York,  65,  465,  841 


Contracts,  Tendering  for  Canadian,  173 
Control  of  railways.   The  use   of  elec- 
tricity for  the,  by  J.  Sayers,  113 
Convention,  The  Rndio-Telegraphic,9C9 
1912,  The  I.M.E.A.,2fO,  867, 
991,  1033 


Conversazione  of  the  Arc  Works  Engin- 
eering Society,  762 
„  The  Royal  Society,  784 

Cooker,  The  trouble  with  the  electric, 

by  H.  E.  Goody,  604 
Cookery  demonstration,  Electric,    460, 

512 
Cooking  and  electric  cooking  apparatus, 
Electric,  by  H.  H.  Holmes, 
1033 
„       and  heating,  Ele^clric,  81,  Si 
„       and  the  I.M.E.A.,  Electric,  by 

R.  Borlase  Matthews,  1036 
„        at  Earl's  Court,  Electrical,  754 
„       Economy  of  electric,  66 
„       load  from  the  supply  point  of 
view.  The,  by  F.  M.  Long, 
1034 
Co-operation,  Commercial,  161 
Co-partnership,  866  » 

„  The     successes      and 

failures    of     profit- 
sharing      and,     by 
Prank     Broadbent, 
452 
Copper,  219,  367,  428,  453,  610,  530,  598, 
682,  870,  972 
„       and  aluminium,  783 
„       and  aluminium  overhead  line 
conductors.  The  character- 
istics of,  by  E.  V.  Pannell, 
771,  815 
„       buying     and     drawing:      the 
economy  of  the  draw -bench, 
by  C.  V.  Rapier,  884 
„       -clad  iron  wire.  The  uses  of,  940 
„       extraction    works.    Electrical, 

107 
„       :  its  present  position  as  regards 
production    and    price,    by 
J.  B.  C.  Kershaw,  732 
„       market.  The  present  position 

of  the,  823 
„        trade  forecast.  A,  533 
Cornwall,  Electrical  exhibition  in,  342 


COKRESPONDENCE — 

Advertising  electricity.  On,  by  F.  W, 
Willcox,  745 
„  methods,  by  "Disgusted," 

866 
Applications    for    appointments,    by 

"  Anti-Canvasser,"  305 
Arc  lamp  lowering  gear,  by  "  N.  D.  W.," 
127;  by  The  North-Western  Elec- 
trical Appliance  Co.,  247 
Architects  and  engineers,  by  "  Fair 

Play,"  669 
Association  of  Consulting  Engineers, 
The,  by  "Merely  a  Paying  Mem- 
ber," 9 ;  by  Faithfull  &  Owen,  86  ; 
by  "  F.  G.  C,"  127 ;  by  W.  Duddell, 
165 
Bonus  system,  by  "A.  G.  H.,"  1087 
Branch  office  costs,  by  "  Costissima," 

48 
Capital  and  labour,  by  W.  J.  Webb, 
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Barnes,  298,  582,  837,  1002 
Barnsley,  94,  137,  174,  676 
Barrow-in-Furness,  212,  582,  794,  924 
Bath,  94,  254,  621,  756,  1003,  1046 
Batley,  715,  1002 
Battersea,  338 
Bavaria,  886 
Beaumaris,  463 
Beckenham,  212,  794 
Bedford,  56,  1002 
Bedwas  and  Machen,  94 
Belfast,  14,  56,  94,  836 
Belgium,  14,  95,  137,  212,  377,  431,  1645 
Belturbet,  298 
Bentham  (Yorks.),  756 
Bermondsey,  96,  213,  378,  837,  925 
Bexhill,  94,  174,  676,  960 
Bexley,  66 
Biddulph,  212,  716 
Bingley,  682 

Birkenhead,  56,  420,  715,  960 
Birmingham,  56,  298,  606,541,  621,836, 

960 
Birstall,  94 

Bispham,  337.  376,  641 
Blackburn,  876,  420,  431,  576,  631,  715, 

756,  794,  886 
Blackpool,  254,  794,  836 
Bognor,  212,  431 
Bolton,  212,  542,  582,  794,  1045 
Bootle,  66,  421,  505,  582,  960 
Boulter's  Lock,  794 
Bradford,  542 
Braunton,  £6,  174,  387 
Brav,  94,  421 
Brazil,  582,  836,  924,  1045 
Brechin,  421 

Bredbury  and  Romilev,  462 
Bridlington,  212,  642,  715,  S24 
Brighouse,  377,  924 
Brighton,  137,  174,  298,  377,  421,  462, 

1002 
Broadstairs,  836,  886 
Bromley,  137 
Bulgaria,  54^2 
Buluwavo,  1002 

Bumhain  (Somerset^  94,  337,  505,  886 
Burnley,  94,  174,  837,  421,  715 
Burton-on-Trent,  377, 462, 682, 715,  766, 

960 
Bury,  213,  716,  795 

..       St.  Edmunds,  1002 
Bushey,  715 
Camberwell,  422 
Canada,  174,  212,  299.  337,421,  642,  676, 

934 
Canterbury,  174,  254,  767 
Cardiff,  298 
Carlingford  (Co.  Louth),  716 
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CarliBle,  898 

Carnarvon, 421 

Castleford,  171 

Chatham,  56,  605 

Cheam,  1002 

ChcItcDham,  14,  94,  212,  351,  877,  4G2, 

642.  757,  795,  1002 
Cheshire,  264 
Cheater,  174,  880,  886,  960 
Chesterlleld,  94,  299,  642 
Chile,  94,  174,402,  542 
Cliina,  462,  9(A  1045 
Chri8tchurch,621,925 
City,  1046 

Clacton-on-Sca,  264,  621, 1002 
Clayton- le-Moors,  621 
Colchester,  254,  582,  1002 
Colne,  877 
Colombia,  808 
Congleton,  254 
Cornwall,  622,  926 
Coventry,  174,  715,  795,  836 
Cresswell  (Derbyshire),  757,  887 
Crewe,  254,  795,  962 
Croydon,  56,  462,  542,  582,  757,  837 
Cuba,  377,  421,  606 
Dartford,  213,  757 
Dartmouth,  95 
Darton,  174 
Darwen,  213,  877,  421,  621,  642,  887, 

925 
Dendraeth,  506  ^ 

Denmark,  187,  505 
Derby,  14,  715,  925 
Devonport,  254,  622 
Dewsbury,  S37,  677 
Dominica,  582 

Donaghadee  (Co.  Down),  795 
Doncaster,  421,  582 
Douglas,  137,  622,  837 
Dover,  57,  137,  254,  421,  962 
Dublin,  213,  582 
Dudley,  877 
Dundee,  95,  174,  299,  877,  421,  506,  622, 

715,  837,  925,  962,  1002 
Dunoon,  95,  299,  337,  422 
Ealing,  95,  1002 
Easington,  462 

Eastbourne,  377,  582,  757,  925 
East  Ham,  962 
Eccles,  11,  213,  377,  542 
Edinburgh,  95,  337,  715,  795 
Egypt,  542 
Ellesmere  Port,  542 
Epsom,  254,  377,  542,  1045 
Erith,  138,  715,  887,  1045 
Eton,  57 
Exeter,  925 
Exhall,  377 
Falkirk,  14,  138,  174,  213,  299,  337,  677, 

962,  1008,  1045 
Parnborough,  506 
Farcham,  925 
Farnworth,  251,  606,  925 
Felixstowe,  795,  962 
Feltham,  962 
Festiniog,  887 
Fife,  174,  582,  715,  887 
Finchley,  506,  715,  1045 
Fleetwood.  188,  1045 
Formby,  254 

France,  94,  137,  212,  377,  421,  506,  676, 
757.     795,     836,    925,    962,     1002, 
1045 
Frome,  422 

Fulham,  378,  462,  837,  1003 
Gellygaer,  95 
Germany,   14,  95,  212,  299,  421,  462, 

542,  795,  925,  962,  1045 
Glasgow,  14,  174,  877,  622,  757 
Glastonbury,  795,  1002 
Gloucester,  254 
Golborne,  506,  677 
Goole.  58,  95,  299,  542 
Go  van,  462 
Grantham,  462 
Gravesend,  95,  462,  716,  795 
Gt.  Missenden,  506 

„    Yarmouth,  299,  462 

Greece  94  757 

Greenock,  506,  582,  622,  1002,  1045 

Greetland  (near  Halifax),  14 

Grimsby,  378,  462 

Hackney,  57,  337,  422,  462,  606,  837 

Haiti,  682 

Halifax,  57,  213,  254,  925,  1045 
Hammersmith,   57,  800,  422,  583,  677, 
837,  925,  1045 

Hampstead,  96,  677 

Harrogate,  95 

Hasllngden,  57 

Hastings,  299,  757,  926,  962, 1045 

Haverfordwest,  378,  622 

Hayle,  138 

Hayward's  Heath,  925 

Hazelgrove  and  Bramall,  95,  254,  462, 
588,  795,  1045 

Headington,  213 

Heckmondwike,  95 

Hereford,  583,  1002 

Heston  and  Isle  worth,  175,  716 

Heywood,  583,  795,  925 

Higham  Ferrers,  57 

Highbridge,  836.  1003 

Hipperholmo,  1003 

Holland,  94,  676,  925 

Holmfirth,  757 

Holyhead,  175 

Hornchurch  and  Upminster,  864 

Hornsey,  138,  299,  422,  962 

Horsham,  88,  837 

Huddersfield,  299 

Hull,  57 

Hungary,  95,  377,  715,  887,  1002 

Iceland,  422 

Ilkeston,  642 

India,  175,  542,  716,  887 

Ipswich,  462,  795 

Irthlingborough.  138 

Isle  of  Wight,  422 

Islington,  378,  462,  837,  963,  1045 

Italy,  715,  795,  1002 

Itcben,  422 
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Japan,  rJ5,  1003 
KeiKhley,  837,  887,  926 
Kenmare,  57,  Hifl 
Kensington,  67,  378,  716 
Kilmarnock,  018,  1003 
King's  Lynn,  10O3 
KIngston-on-Tharnes,     175,    230,    378, 

9<J2 
Kirkburton,  622 
Kirkcaldy,  254 

Kirkheaton  (near  Huddersfield),  188 
Knaresborough,  95 
Kopea,  963 
Lagos,  878 
Lambeth,  642 
Lanark,  622 
Lancashire,  299,  462 
Lancaster,  218,  878,  422,  887 
Launceston,  14,  95,  1C03 
Ledbury.  1003 
Leeds,  57,  95,  583,  1003 
Leicester,  96 
Leigh,  963 
Leitb,  254.  588 
Lewes,  9(53 
Lewisham,  1003 
Lexden  and  VVinstree,  838 
Lcyton,  542 
Limerick,  588 
Lincoln,  57,  254,  583,  1045 
Linthwaite,  887 
Littleborough,  925 
Liverpool,  95,  213,  337,  622,  925 
Llandaff  and  Din  as  Powis,  175 
Llandudno,  175,  677,  837 
Llanfairfechan,  422,  795 
Llangollen,  57 

Llanbedr  (near  Barmouth),  14 
Llantwit  Fardrc  (Glam.),  716 
London,  57,  96,  138,  213,  254,  299,  300, 
337,  878,  422,  462,  506,  542, 
683,  677,  716,  757,  795,  837, 
887,  925,  963,  1003,  1045 
Loughborough,  213,  422,  463,  925,  1015 
Lowestoft,  96,  463,  622,  837 
Luton,  14,  254 
Luxemburg,  621 

Lytham,  %,  338,  513,  583,  716,  758 
Macclesfield,  963 
Maidenhead,  254 
Maidstone,  213 
Maldon,  838 
Mailing,  422 
Malvern,  254,  622 
Manchester,  378,  463,  543,   583,  677, 

837 
Mansfield,  57,  716,  796,  1003 
Marazion  (Cornwall),  96 
Marylebone,  96,  299,  422,  462,  677,  757, 

837 
Merthyr  Tydfil,  14,  506,  622,  1045 
Mexborough,  838 
Mexico,  14 
Nelson,  422,  963,  1003 
New  Zealand,  15,  96,  175,  213,  338,  583, 

925,  1003 
Newcastle-on-Tyne,  14,  758 
„       -under-Lyme,  254 
Newport  (Fife),  96 

(Mon.),  338,  422,  758 
Newton-in-Makerfield,  67 
Newton  (Lanes.),  963 
North  Berwick,  138,  213,  795 
„      Cray,  96 
„      Wales,  583 
Northants,  796 
Norway,  94,  622 
Norwich,  463,  548 
Nottingham,  254,  758,  838,  925 
Nuneaton,  96,  422,  583,  798 
Oldham,  57,  96,  506,  887 
Oswaldwistle,  796 
Oswestry,  57,  422 
Oulton  Broad,  838 
Paisley,  96 
Pelton,  800 
Penistone,  926 
Penmaenmawr,  254 
Perth,  175,  254,  683,  677,  887,  963 
Peterborough,  338,  506,  583,  716,  8S7, 

1045 
Plymouth,  57,  265 
Pontefract,  300 
Poplar,  138,  300,  543,  716 
Port  Glasgow,  388,  378,  887 
Portishead,  15 
Portrush,  338,  887 
Portugal,  506,  582,  677 
Preston,  1046 
Prestwich,  622 
Queensbury,  15,  57 
Radcliffe,  138,  255,  300,  796 
Rangoon,  1046 
Rawdon,  1008 

Rawtenstall,  300,  506,  716,  1003,  1046 
Reading,  175,  963 
Reddish,  68,  255 
Reeth,  138 
Reigate,  213 
Rhyl,  96 
Richmond,  300 

Rochdale,  213,  300,  422,  583,  716,  796 
Rothesay,  716 
Rugby,  887 
Rugeley.  838 

Runcorn,  58,  422,  463,  796,  963 
Russia,  95,  212,  421,  462,  622,  757,  795, 

1045 
St.  Anne's,  255,  338,  796,  968 
„    Helens,  878,  423,  583 
„    Pancras,  463,  677 
Salford,  300,  338,  378,  716,  926 
Salisbury  Plain,  213 
San  Domingo,  1016 
Scarborough,  300 
Sevenoaks,  543,  623,  660 
Shanklin,  68 

Sheffield,  255.  422,  796,  968 
Sherborne,  96 
Shipley,  214,  758,  796 
Shrewsbury,  255 
Sicily,  836 
Sidmouth,  96 
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Skegness,  96,  528 
Bkfrlmorlie,  15 

Skelton  and  Brotton,  878,  633,  758,  868 
Slough,  888,  878 
Binethwick,  378 

South  Africa,  15,  58, 175,  256.  888,  500, 
743,  583,  633,  677, 786, 888, 1003 

„      Molton,  622,  1003 

„     -West  Africa,  463 
Southampton,  96,  214,  743,  716 
Bouthend-on-Hea,  506.758 
Southern  Nigeria,  10 
Soutbgat«,  214 
Bouthporl,  887 
Sowcrby  Bridce,  963 
Spain,  95,  212,  877,  462,  542,  622,  767, 

925. 1045 
Stafford,  1003 
Stalybridge,  16,  743 
Stanwix,  622 
Stapleton  (Bristol),  175 
Stepney,  213,  800,  878,  462 
Stirling,  68,  138,  1046 
Stockport,  256,  801,  888 
Stoke-on-Trent,  214,  758 
Stourbridge,  801,  887 
Stourpc-t,  422 
Stow-on-the-Wold,  939 
Stretford,  255,  422,  963 
Sunderland,  214,  301,  506 
Burbiton,  1003 

Button  Coldfleld,  1003 

Swansea,  138,  176 

Sweden,  337 

Bwindon,  96,  265,  422,  887 

Bwinton,  301,  888,  1003 

Tadcaster,  758 

Tasmania,  138,  468 

Taunton,  175,  214,  301,  716,  887,  1003 

Teignraouth,  96,  175 

Thurstonland,  16,  378 

Tonbridge,  963 

Torquay,  301,  422,  463,  583,  796 

Tripoli,  758 

Tunbridge  WeUs,  58, 176,  716,  758, 796, 

963. 1046 
Turkey,  582 
Turton,  423 
Twickenham,  838 
United  States,  138,  926 
Uruguay,  175,  423,  583 
Venezuela,  583 
Wadebridge,  796 
Wakefield,  58,  214,  255,  758,  1008 
Walkden,  301 

Wallasey,  583,  963 

Walsall,  255,  623,  796,  871,  963 

Walthamstow,  1'75 

Warrington,  743,  926 

Waterloo,  796 

Watford,  506,  963 

Wednesbury,  214,  423 

Wellingborough,  463 

West  Bromwich,  301,  623,  926 
„      Ham,  338,  796 
„      Hartlepool,  96,  796,  887 

West  Ham,  878 

Weymouth,  463 

Wheatley,  378 

Whitchurch,  1046 

Whltefield,  506 

Whitehaven,  96,  301,  463 

Whitwood  Mere,  1003 

Whitworth,  214 

Widnes,  96 

Wigan,  301 

Willesden,  338 

Wimbledon,  58,  423,  963 

Winchester,  96,  423 

Windermere,  583 

Wolstanton,  926 

Wolverhampton,  423,  796,  963 

Woolwich,  264,  378,  796 

Wootton,  15 

Worcester,  58,  801,  1008 

Worksop,  388,  758,  838,  963 

Worthing,  583,  926 

Wrexham,  15 

Yarmouth,  175,  963,  1046 

York,  743,  926,  1003 


Lighting  by  electricity.  Private  house, 
by  W.  R.  Rawlings,  917 
„         circuits.  The  use  of  condensers 
on  alternating-current,  by 
A.  W.  Ashton,  328 
,,         Dynamos      for     motor     road 
vehicle,  by  J.  D.  Morgan, 
281 
„        House  of  Commons,  692 
„        of  machine  shops.  The,  34S 
„         of  railway  trains.  The,  426 
„         of    rooms.    The    indirect,     by 

"Whistlefield,"954 
„         Standards  for,  917 
„        Street,  by  H.  P.  J.  Thompson, 
33 
Lightning,  Observatories  and,  26 
Liquidations,  Dissolutions  and,  13,  56, 
93,  137,  173,  211.  252,  296,  336.  375, 
420,  461.  505.  541.  581,  619,  676,  713, 
766,   793,  883,  886,  928,  960,  1000, 
1043 
Loans  for  electric  lighting,  141 
Local  authorities  and    the    supply    of 

electrical  fittings,  825 
Localising  ore  deposits,  1060 
Locomotive  with    the    Auvert-Ferrand 

rectifier.  An  electric,  659 
London    and     New    York,     Electricity 
supply  in,  by  M.  Tappley, 
163 
„       Chamber  of  Commerce,  616 
„       County  Council  coal  supply,  166 
„       County  Council    conditions   of 

contract,  184 
„       Industrial  Employers'  Associa- 
tion, 67 
„       street  trafHo  obstruction,  626 
United  Tramways  award,  437 
London's  congested  streets,  123 
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Lorry,  A  brewer's  novel  aotor,  306 

LOM  of  the  JUnryie.  Wl 

Los««i  in   . 
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A^ACHINE  thOM,  The  lichtinf  of. 

Tool  Assoei*tioB,The,M 
Machiniery  for  IndiA.  166 

„  He*t  paths  in  electrical,  br 

H.     D.     BymoDi     and 

Milet  Walk»r,  YX, 

Kot«s  on  (ttandards  for  elee- 

tricai,  by  Dr.  B.  Pohl,W 

Standards  for  electrical,   by 

E.  KUb  jm  HcoU,  77 
The  rating  of,  123 
Magnetic  apparatas  for  testing  endtir- 
ance,  by  Prof.  G.  Kapp,  49 
,,        properties  of  alio} 5,  »*:0 
Magnification  of  electric  corrfcr.:^,  27 
Maintenance    of    the    Diesel     engine. 

Notes  on,  667 
Malingered  and  the  Workmen's  Com- 
pensation Act,  950 
Manager  and  scientist,  783 

.,  Director  and  general,  123 

Manchester  Electro-Harmonic  Society, 
181,  41>?,  593 
University,  New  electrical 
laboratories  of.  M9 
Manofacture    of    incandescent    lamps. 

Recent  progress  in  the,  842 
Manufacturers'   Association,   The 
British  Electrical  and  Allied.  106, 
288,341 
Manufacturing  in  France,  999 

„  in     Japan,    Cable    and 

wire,  136 
„  in     Japan,     Electrical, 

211 
Marconi  extensions  in  the  U.S.A..  513 
Marylebone,  An  electric  kitchen  in,  466 
Measurement,     Illumination :    prcdac- 
tion.     calculation,     by      J.     D. 
Mackenzie,  873 
Medical    Electrology    and    Radiology, 

Congress  of,  947 
Meeting  of  creditors,  65,  675,  947 
Melbourne :    an    important     proposal. 
Electrical  scheme   for, 
440 
„  suburban  railway  electri- 

fication, 90-2 
Memorial  to  Prof.  Ashcroft,  275 
Mercury-vapour  lamps,  A  photometric 

investigation  of,  441 
Metal-filament    lamps,    Condensers    in 
series  with,  by  A.  W.  Ashton,  983 
Metallic-filament  lamps.  Improving  the 

light  distribution  from,  901 
Metals,  The  Institute  of.  281 
Meter  would  not  mete.  Why  the,  143 
Meters  approved,  904,  104S 

„       Mordey-Fricker  electricity,  336 
„       on  variable  loads,  Electtical,  by 

D.  Robertson,  916 
„       Borne  considerations  of  detail  in 
the  design  of  electricity,   by 
"X.  Y.  Z.,'743 
„       The  behaviour  of  direct-current 
watt-hour,  bv  8.  W.   Melsom 
and  W.  H.  EasUand,  914 
„       Tramcar,  327 
Metric  system,  ICOl 
Metropolitan    Association    of    Electric 

Tramway  Maragers,  260 
Mexborough,  Electricity  supply  at,  66S 
Mexico,  The  A. E.G.  in.  561 

Trade  statistics  of,  106O 
„        Trade  with,  944 
Microthermometer,  Location  of  ioebergs- 
by  a  recording,  by  Prof.   H.  T. 
Barnes,  917 
Midlands,  An  electrical  exhibition  in 
the,  286 
Electrical   Engineers'    Ball, 
107 
Mill,  A  Chinese  cotton,  143 
„     Electric    driving    in    a   Keighley, 
1007 
Mills,  Electric  power  in  tex'ile.  179 
„     The  electrical  driving  of  roUisgr 
by  C.  A.  .\blett,  235,  677 
Mine,  Cable  suspension  in  a  cca'.  467 
„     ^South  Africa),  The  engineer  in 
the,  141 
Miners  lamp,  Electric,  172 

strike.    The,    3(9.      (See    als& 
under  "  Coal  Strike  "). 
Mines,  EUectric  haulages  in,  by  W.  C. 
Mountain,  537 
Electricitv  in.  844,  972 
„        Tne  Xui/i/ ilirrcr  on  haulage  in, 
683 
Minimum— and  after.  The  (coal  suike), 
569 
wage,  The  illusion  of  the,  449 
Mining  Electrical  Engineers,  Associa- 
tion of,  331 
exhibitions.  106 
in  Norway,  ElecUioity  for,  t3 
Monopolies  in  Germany,  Federal  State, 

27 
Mcnopoly,  A  Duchy  lighting,  Eto4 

question  in  Germany,  The.. 
326 
Moiiumen;,  .\  steam  turbine,  617 
Mortier  svsteni  of  telegraphing  pictures. 

The,  466 
Motor,  A  tough,  675 

„       -cabs  in  Berlin,  332 
„       -car  with  Edison  storage   bat- 
tery. An  electriC:  455 
•cars,  Lotdon,  805 


mtt 


THE    ELECTRICAL    REVIEW— INDEX. 


[July  5,  1912. 


Motor-generators     for    cinematograph 
supplies,  7(M 
road  vehicle  lighting,  Dvnamos 

for,  by  J.  V>.  Morgan,  2Sl 
Tests  of  a  new  a.c,  323 
Motors,  An  automatic  starting  device 
for  asynchronous,  by  N.  Pen- 
sabene  Perez,  35,  49 
„        Improvement  of  power  factors 
by  synchronous,  932 
with    commutating    poles   and 
ca&t-iron       magnets,      Con- 
tinuous  current,  by    J.  W, 
Burleigh,  4 
Municipal    electricity     supply     works, 
Figures  indispensable  to, 
by  "Interested,"  883 
„  employment,  719 

„  trading  in  Canada,  581 

„  trading,  Ironmongers   and, 

972 
,,  works    in    Germany,    The 

transfer  of,  567 
Municipality,  The  contractor  and  the, 

336 
Museum  of  safety  appliances,  704 


NATIONAL     Physical     LaboratoiTi 
469 
„  Telephone       Journal, 

The,  184 
Natural  sources  of  energy,  529 
Neon  lamp.  Construction  and  charac- 
teristics of  the,  231 

New  Compakies — 
Aberdare  Electrical  Engineering  Co., 

722 
Anderson  &  Munro,  843 
Anglo-Argentine  General  Electric  Co., 
594 
„      Swedish  Electric  Welding  Co., 
933 
A.  T.  Speedometer  Co.,  885 
Automatic  Manufacturing  Co.,  683 
Barker  Patents  Syndicate,  108 
BUI,  8.,  &  Co.,  470 
Boddy,  G.  M.,  &  Co.,  308 
Brilliant  Arc  Lamp  and  Engineering 

Co.,  221 
British    and    Overseas    Engineering 
Syndicate,  268 
„         Arc  Welding   Co.  (Mersey), 

470 
„       Economical  Lamp  Co.,  892 
„       Engineers'  Association,  723 
„    '  Union  Lamp  Works,  723 
Brolt,  28 
Brompton  and  Kensington  Accessories 

Co.,  470 
Caledonian  Telephone  (New  System) 

Co..  723 
Callender's    Share    and    Investment 

Trust,  764 
Cantie  Switch  Co  ,  808 
Churton,  T.  Harding,  &  Co.,  844 
Cirencester  Electric  Su'jply  Co.,  892 
Clarke,  T.,  &  Co.,  28 
Collings-Bishop,  470 
Constant  Vacuum  Carburetter  Syndi- 
cate, 28 
Cubey,  T.  H.,  764 
Danks,  Fred,  1013 
Dubilier  Electrical  Syndicate,  722 
Electric  Appliances  Co.,  594 

„       Blasting  Apparatus  Co.,  594 

,.        Hammer,  723 

„       Lamp  Regenerators,  470 
Marine  Propulsion  Co.,  683 
Speller,  S85 
Electrical  and  Industrial  Investment 

Co.,  933 
Electro-Chemical  Developments,  683 
Finch  &  Wheeler,  1013 
Fletcher,  Jackson  &  Co.,  221 
Fletcher's  Electric  Fittings,  385 
Foreign  Construction  Syndicate,  470 
Fox,  221 

Fuller,  John  C,  &  Son,  385 
Furse,  W.  J.,  &  Co.,  723 
Galsworthy  Otovacum,  764 
Hallamshire  Electric  Co.,  470 
High  Peak  Magneto  Co.,  29 
Homer  Earphone  Co.,  221 
Honiton  and  District  Electric  Supply 

Co.,  308 
Hydro-Electric  Lift  and  Crane  Co., 
221 
„     -Electric   Power    and    General 
Trust,  728 
Imeson,  Finch  &  Co.,  385 
Institute  of  Wireless  Telegraphy,  844 
Intense  Patentees  and  Manufacturers, 

892 
Isaria,  933 

Louis  F.  Light  Syndicate,  1013 
Martyn,  8.  W.,  &  Co.,  1013 
Massey,  B.  &  S.,  594 
Meadows,  W.  A.,  &  Co.,  933 
Mirfield  Garage  and  Electric  Works, 

108 
Modern  Kitchens,  E85 
M.R.W.  Syndicate,  885 
National  Carbide  (1911),  28 
Naylorgraph,  368 
No  Cell,  1013 
Noel,  Edwin,  108 
Opalyte,  933 
Orf  ord  Electric  Light  and  Power  Co., 

764 
Parana  Corporation,  28 
Perak    Hydro-Electric  Power  Syndi- 
cate, 594 
Pintsch's  Electric  Manufacturing  Co., 

108 
Power  Syndicate  of  South  America, 

843 
Rayner,  W.  H.,  &  Sons,  28 
Reynolds,  W.  R.,  594 
Rnsbmore  Lamps,  848 


New  CoiiPWiF.s— continued. 
"Safetee."  Controlling  Appliances  Co., 

683 
Scientific  Treatments,  1013 
Sheffield  Electrical  Engineering  Co., 

843 
Spanish  and  General  Wirelesi  Trust, 

308 
Standard  Woodwork  Co.,  843 
Stoffels  Electric  Switch  Co.,  308 
Super  Heat  Furnace  Co.,  1013 
Talgarth  Electric  Supply  Co.,  892 
Tampico  Electric  Light,  Power  and 

Traction,  933 
Telephone  Accessories  Co.,  221 

„  Duplicating  Recorder  Co., 

145 
Thursfield,  C.  J.,  &  Co  ,  885 
Titan  Lift  Co.,  385 
Tomellin  Syndicate,  1013 
Tramways  (M.E.T.)  Omnibus  Co.,  145 
Turner,  A.  Richmond,  &  Co.,  308 
Universal  Accumulators,  28 
Variable  Speed  Gear,  933 
Vaughton,  Walter  S.,  723 
Venner's  Signs,  221 
Whisperphone  Syndicate,  28 
Wilkeston  Fuel,  Light  and  Power  Co., 

308 
X.L.  Electric  Co.,  844 
Yorkshire  Waste  Heat  Co.,  892 


New    Electrical    Devices,    Fittings 
AND  Plant — 

"Adams   Igranic"    multiple    toggle- 
joint  lever  starter,  669 
„        Igranic"      semi  -  automatic 
machine  starters,  89 

Alabaster  bowl  fittings,  457 

Alu-Sol  flux  and  solder  for  aluminium, . 
134 

Arc  lamp  lowering  gear,  89 
,,    lamp  winch,  209 

Automatic  solenoid  starter,  748 

Ball-bearing    line-shafting    hangers, 
734 

"  Barrow  "  street  lighting  fittings,  734 

"  Belenus"  electric  boiler,  53 

Belling's  electric  geysers,  956 

Bell-push  fire  alarm,  133 

Benjamin  reflector  fittings,  867 

Boiler-feed  disk  water  meters,  332 

Bosch  force  feed  lubricator,  322 

B.T.-H.  fan  motors,  918 

Cinematograph  resistance,  416 

Composite  telegraph  poles,  878 

Controller,  A  large,  458 

Cord-pull   switch    and   ceiling    rose. 
Combined,  674 

"  Cracone  "  solid  bitumen  cables,  407 

Crypto  transformer,  39 

D.  &  G.  reading  lamp,  53 

Dowsing  cooking  rango,  89 

Drum  type  star-delta  starters,  407 
„      type     stariers     for     induction 
motors,  878 

E.A.C.  lift-c  ntrol  gea',  660 
„       starter,  39 
„       switch-fuses,  f  CO 

Earthing  clip.  New  patent,  90 

Ediswan  electric  fans,  791 

„        lighting  accessory.  An,  539 

"  Efesca  "  electric  priil,  748 

Electric  lamps  for  the  police,  659 

E.M.B.  grid  resistances,  134 

"Ezyfix^;"  two-pact  lampholder,  877 

Fan,  Combination  electric,  918 

"Field  plug,"  The,  417 

"  Flotteur  "  sight-feed  lubricator,  The, 
867 

G.E.C   griller,  New,  733 

,,       instruments.  New,  415 
„       rotary  converter  with  booster, 
1027 

"Gem"  electric  twin  sweeper,  406 
lamp,  A  new,  f60 

"Glareguard,"  The,  323 

Henley  wiring  system,  919 

High-iift  centrifugal  pumps,  333 
,,    -pressure    direct-current    instru- 
ments, 1027 

Household  reflector,  918 

Hydraulic  sluicing  plant,  333 

Inspection  tee.  New,  749 

Insulator,  New,  735 

Joint-box  for  circuit  work,  170 

"  Korfund  "  foundation  plates,  90 

Lamp  remover,  818 

"Leuconium"  lamps  of  low  candle- 
power,  133 

Loxley  H.V.  patent  ceiling  rose,  674 

Lundberg   development   in    two-way 
v/iring,  39 

Magnetic    clutches    on     plate  -  edge 
planers,  877 

Mazda  traction  lamps,  822,  334 

"M.E."  printing  motor  equipment,  39, 
134 

"  Mego  meter"  insulation  testing  set, 
415 

"Metallic  "  fuseboards,  867 

Moulded  steatite,  735 

Multiple-switch    motor    starters    for 
large  d.o.  motors,  416 

"  Mumps  "  lampholder.  The,  749 

"  Omega  "  testing  set,  The,  406 

Organ-blowing  equipment.    An    elec- 
tric, 322 

Pape  electric  safety  lamps,  170 

Patent  tilting  and  rise-and  fall  fitting, 
791 

"  Peel-Conner"    intercommunication 
telephones.  63 

Portable  drying  oven,  A,  539 

Rectifier  for  converting  A.c.  to  D.o., 
673 

Refiector  stove,  Electric,  674 

Reflectors,  Steel,  407 

Reid's  patent  time  switches,  639 

"  Reyrolle  "  10-ampere  mining  circuit- 
breaker,  91 

Rhadoonit,  678 


New    Electrical     Dkvices,     Fittinos 
AND  PiJiKT— continued. 

Rubbing-contact  electric  bell,  382 

Self-oilmg  plummer  blocks,  209 

Sign  projector,  A,  39 

Signs,  Electric,  54 

Simplex  combination  cooking  outfit, 
877 
„       egg  boiler,  785 
„       electric  toaster,  456 
„        hand  lamp,  323 
„        heating  apparatus,  966 
„        irons  for  laundries,  538 
„        radiator.  New,  383 

"  Slipon  "  shade  carrier,  828 

Sloan  insulators,  90 

Solid  (keyless)  muff  coupling,  867 

Split-seconds  chronograph,  736 

Sulphalium,  170 

Tee  connection,  39  » 

Tesla  steam  turbine,  182 

Theatre  dimmer,  919 
„        electric  sign,  209 

Thermo-electrical  combustion  calori- 
meter, 790 

Travelling  crane,  A  new  design  of, 
748 

Tube-bending  machine,  A  new,  384 

Universal  conduit  boxes,  406 

Vickers  adjustable  reamer,  406 

,,        D.c.  motor  control  panel,  417, 
458 

W.  E.  combined  telephone  signal  lamp 
and  relay,  1027 
„      instrument  protector,  791 

White  electrical  instruments,  785 

Wiring  system.  New,  133 

Witton-Kramer   d.c.  portable  drills, 
1068 
„      -  Kramer      electro  ■  magnetic 

clutches,  673 
„      -Kramer  fatigue  tester,  1026 

Woodhouse  steel  casing,  209 

Yacht  lighting  accumulators,  1068 

"  Zed  "  fuse  distribution  boards,  457 

New  electric  lift.  A.,  918 
„     South  Wales,  A  contract  to  supply 

motive  power  in,  202 
„    Year  letter  to  ourselves.  A,  3 
„     Year,  The,  1 
„    York,  Electricity  supply  in  London 

and,  by  M.  Tappley,  163 
„     Zealand,  66 

„     Zealand,  Electrical  progress  in,  982 
„     Zealand  new  Patents  Act,  154 
„     Zealand,  Wages  and  prices  in,  551 
Newcastle     Chamber     of     Commerce 

(Electrical  Section),  930 
Newspapers  and  the  law  of  libel,  680 
Nitrate  production  from  the  raw  mate- 
rial of  aluminium,  931 
Northampton  Institute  dinner,  463 
Norway,  A  large  electrical  project  in, 
218 
„        Electricity  for  mining  in,  66 
,,        New  electrical  ironworks  in, 

143 
„        The  Sydvaracger  iron  mines 
in,  345 
Novel  electrical  steel  furnace.  A,  549 
„      use  of  the  electric  arc.  A,  382 


o 


BITUARY— 


Bennett,  Frederick,  28 

Benyon,  W.  B.,  1050 

Brodie,  P.  M.  8.,  221 

Case,  B.,  683 

Cour,  Paul  de  la,  806 

Day,  Charles,  722 

Delaunay-Belville,  Louis,  308 

Festing,  Major-General  E.  R.,  843 

Gibbs,  John  D.,  430 

Gouraud,  Col.  G.  E.,  344,  385 

Gray,  John,  722,  763 

Haynes,  W.,  145 

Hislop,  Laurence  M.,  68 

Holdron,  J.,  344 

Hose,  Charles  T.,  108 

Hudson,  Robert,  683 

Johnson,  8.  W.,  108 

Jones,  S.  Mansel,  892 

Kerry,  Ellis,  267 

Lowson,  David,  843 

Measures,  R.  H.,  1050 

Norman,  R.  Douglas,  722 

Oakley,  Sir  Henry,  267 

O'Dowd,  C.  J.,  108 

Pacinotti.  Antonio,  512 

Parsons,  Hinsdell,  722 

Pritchett,  G.  E.,  344 

Probert,  Isaac,  808 

Reynolds,  Dr.  Osborne,  344 

Rosser,  David,  267 

Sanctor,  E.  K.,  28 

8assoon,  Sir  Edward  Albert,  89J 

Souttar,  Robinscn,  594 

TurnbuU,  Robert,  68 

Wall,  L.  J.  B.,  806 

Weller,  Thos.,  68 

Observatories  and  lightning,  26 


Official  Retvrns — 
Ackrovd  &  Best,  145,594 
Acton  Lamp  Co.,  893,  lOl.H 
Allen,  West  &  Co.,  221 
Alliance  Electrical  Stores,  350 
Altrinoham  Electric  Supply,  892 
Aluminium  Coi-poration,  386 
Anchor  Cable  Co.,  108 
Anglo-Norwegian  Aluminium  Co.,  108, 

386,  893 
Aron  Electricity  Meter,  594 
Auxiliary  Electrical  Co.,  470 
Balchin.'Schulz  &  Co.,  386 
Bankfoot  Power  Co.,  145,  221 
Blackpool     and     Oarstang    Electric 
Light  Railway  Co.,  V!2l 


Official  Returns— <'onfi;ii/e(i. 
Blackpool,  St.   Anne's  and   Lythara 

Tramways  Co..  386 
Bright's  Light  and  Power,  594 
British    Colombia   Electric    Railway 
Co.,  728 
L.M.  Ericsson  Mfg.  Co.,  728 
Mica  Co.,  898 
Brush  Electrical  Engineering  Co., 321 
Bryant  Trading  Syndicate,  892 
Buenos  Ayres  Port  and  City  Tram- 
ways, a50 
Campbell  &  Isherwood,  1013 
Cantie  Switch  Co.,  470 
Cape  Electric  Tramways,  350 
Carlsbad  Electro-Thermal  Baths,  694 
Casella,  C.  F.,  &  Co.,  145 
Central  Electric  Supply  Co.,  591 
Chichester  Electric  Light  and  Power 

Co.,  596 
Church  Stretton  Electric  Supply  Co., 

470 
Concordia  Electric  Wire  Co.,  850 
Consolidated  Signal  Co.,  145 
Corona  Lamp  Works,  145,  892 
Costa  Rica  Electric  Light  and  Trac- 
tion Co.,  385 
County  of  Durham  Electrical  Power 

Distribution  Co.,  893 
Crystal  Palace  Kearney  High-Speed 

Railway  Syndicate,  893 
Dennison,  Kett  &  Co.,  221 
Douglas  Southern  Electric  Tramways, 

350 
East  India  Tramways  Co.,  850 
Egham  and  Staines  Electricity  Co., 

145 
Electrical  Advertising  Co.,  886 
Electrical  Engineer,  108 
Electrical  Installations,  221,  386 

„         Power  Storage  Co  ,  145 
Electromobile  Co.,  108,  145,  386,  723, 

892 
Ellis  &  Ward,  893 
Engineering  Instruments,  145 
English  Electrical  Co.,  108 
Everett,  Edgcumbe  &  Co.,  893 
Evershed  &  Vignoles,  145,  221,  860 
Fletcher  Jackson  &  Co.,  470 
Folkestone  Electricity  Supply  Co.,  893 
Follert,  Max,  &  Co.,  108 
Foots  Cray  Electricity  Supply    Cor- 
poration, 893 
Foreign  and  Colonial  Lighting  Co., 

723 
Frankenberg,  I.,  &  Sons,  893 
Frinton-on-Sea  and  District  Electric 

Light  and  Power  Co.,  145 
Furse,  W.  J.,  &  Co.,  893 
General  Electric  Co.,  108, 145 
Globe  Electric  Co.,  145 
Hart  Accumulator  Co.,  108 
Hartford,  Samuel.  &  Co.,  892 
Hendon  Electric  Supply  Co.,  723 
Hill,  Harding  &  Co.,  723,  892 
Holsworthy  Gas  and  Electric  Supply 

Co.,  850 
Hong  Kong  Tramway  Co.,  145, 1018 
Hove  Electric  Lighting  Co.,  893 
Incandescent  Heat  Co.,  893 
India-Rubber,  Gutta-Percha  and  Tele- 
graph Works,  471 
Johnson  &  Phillips,  723,  892 
Kent  Electric  Power  Syndicate,  471 
Kesnor,  Thomas,  &  Co.,  145 
Kilowatt  Publishing  Co.,  386 
La  Plata  Electric  Tramways  Co.,  386 
Lechdale  Electric  Light  and  Power 

Co.,  723 
Liverpool  Electric  Cable  Co.,  386 
Lobito,    Benguella   and    Catumbella 
Electric    Light    and    Power  Co., 
146,  723 
Londonderry   Moville  Electric  Rail- 
way Syndicate,  471 
Madras  Electric  Tramways  (1904),  893 
Marse,  J.,  &  Co.,  385 
Mather  &  Piatt,  893 
Metalite,  386.  1013 

Middleton  Electric  Traction  Co.,  145 
Midget  Electric  Lamp  Manufacturing 

Co.,  145 
Milnes,  Voss  &  Co.,  G.  C,  146 
Minehead  Electric  Supply  Co.,  892 
Mirfield  Garage  and  Electric  Works, 

1013 
Morris  &  Lister,  350 
Musselburgh    and    District   Electric 

Light  and  Traction  Co.,  108 
Nairobi  Electric  Power  and  Lighting 

Co.,  108 
National  Conduit  and  Cable  Co.,  108 
Newcastle    and    District    Electric 
Lighting  Co.,  893 
„  -upon-Tyne    Electric 

Supply  Co.,  898 
Newtons,  386 

Novelty  Construction  Co.,  1018 
Oriental  Telephone  and  Electric  Co., 

892 
Oswestry  Electric  Lighting  and  Power 

Co.,  145 
Ozonair,  885 
Pacific  and  European  Telegraph  Co., 

108 
Paignton  Electric  Light  and  Power 

Co.,  471 
Peto  &  Rladford,  1013 
Pontelec  Welding  Patents,  386 
Pritchetts  &  Gold,  893 
Rangoon    Electric    and    Supply  Co., 

471 
Reading  Electric  Supply  Co.,  594 
Reason  Manufacturing  Co.,  145,  723 
Robinson,  M.  E.,  &  Co.,  1013 
Royce,  892 

Rugby  Lamp  Co.,  594 
Rural  Electricity  Supply  Co.,  221 
Sheerness  and  District  Electric  Power 

and  Traction  Co.,  108,  1013 
South  Amercan  Light  and  Power  Co., 
146 
„      Metropolitan     Electric     Light 
and  Power  Co.,  £94 
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Official  Returns— eonMnued, 
8p«(fnoletti,  885 
Sunbeam  Lamp  Co.,  108 
Sykcfl,    W.    R.,    Interlocking    Signal 

Co.,  148 
Telephone  Co.  of  Egypt,  n86 
Tliursfleld,  C.  J.,  A  Co.,  723 
Tramways  (M.E.T.)  Omnibus  Co.,  728 
Underground   Electric   Railways  Co. 

of  London,  723 
Willans  A  Robinson,  145 
Woking  Electric  Supply  Co.,  145 
Yarnaouth   (I.W.)   Electricity  Supply 

Co.,  10? 
"  Z  "  Electric    Lamp    Manufacturing 

Co.,  145,  728,  892 

Ohm,"  a  new  unit,  The  "Thermal,  43 
Oil-burning     generating     station.     An 
auxiliary,  721 
„    engine  and  its  industrial  importance, 
particularly  for  Great   Britain, 
The    Diesel,    by    Dr.    Rudolph 
Diesel,  655 
„    engines  for  drivingsmall  generators, 

658 
Oils,  The  formation  of  deposit  by  trans- 
former, by  P.  N.  Hooper,  275 
O'ympia  Exhibition,  A  report  on,  25 

1911,  Electrical  Exhibition,  081 
OmnibuFes,  Tilling-Stevens,  169 
One-break  system.  The,  798 
Opal  shades,  275 
Open  specifications,  951 
Optical  Convention,  lOOG,  1060 
Ore  deposits.  Socialising,  1050 

„    Tool  steel  direct  from  the,  455 
O.S.A.  Smoking  Concert,  646 
Osram  lamps,  New,  258 
Ozonair  plant  of  the  Central  London 
Railway,  The,  785 


PACKING  armatures  for  rail -convey- 
ance, On,  by  S.  Lees,  181 
Panama  Canal,  Electric  power  for  the, 
by  John  George  Leigh,  46,  116, 
124,  282 

Parliamentary — 

Agricultural  light  railways,  426 
Birmingham  Corporation  Tramways, 

671 
Board    of   Trade  Electricity  Orders, 

997 
Bognor  electric  lighting,  792 
Bradford      Corporation     Trolley 

Vehicles,  891 
Brighton  tramway  projects,  25,  486, 

498,  1041 
Canvey  Dock  and  Railway,  751 
Edgware    and    Hampstead    Railway 

Bill,  487 
Electric  Lighting  Provisional  Order 
(No.  li  Bill,  788 

„       Lighting  Provisional    Order 
(No.  2)  Bill,  738 
Electrification  of   the  East    London 

Railway,  25 
Glasgow  tramways,  292 
Government    department    contracts, 

335 
House  of  Lords'  Bills,  292 
Keighley  Corporation  Bill,  737,  1042 
Kidderminster     Local     Government 

Board  Order,  997 
Kingston-on-Hull  Corporation  Tram- 
ways, 25 
L.C.C.  tramways,  997 
Light  Railways  Bill,  749,  791 
Lighting  of  the  House  of  Commons, 

1042 
London  and  N.W.  Railway  Bill,  838, 
422,  751 

„       Electric  Railways  Bill,  4B6 

Metropolitan  District    Railway    Bill, 

499 

„  Electric  Tramways  Bill, 

427 

Railway  Bill,  738 

Midland    and    London    and    Tilbury 

Railways  Bill,  738 
National  Electric  Construction    Co., 

292 
Newton-in-Makerfield    U.D.C.    Elec- 
trical Supply,  997, 1042 
North    Ormesby,  South    Bank,  Nor- 

manby  and  Grangetown  Railless 

Traction  Co.,  1041 
Petitions,  293,  835 
Railless  trolley^, schemes,  792 
Railway  electrification  in  London,  25 
Second  readings,  335,  382,  499, 551,  738, 

997,  1042 
Southall  and  Hounslow  railless  trac- 
tion, 292,  487 
Standing  Orders,  292 
Stockport  railless  traction  scheme,  793 
Tarbert  Harbour,  788 
Third  Readings,  843,  997,  1042 
Trackless  trolley  systems,  385 
Tramway  Provisional  Orders,  891 
Tramways  and  electricity  estimates, 

79 

Passenger  transport,  572 
Patent  application,  164,  755 
„      notices,  210 
„       restoration,  159 
Patents  Act,  New  Zealand  new,  154 
„       report,  1911,  The,  631 
„        The  compulsory  working  of,  571 
Paths  in  electrical  machinery.  Heat,  by 
H.  D.  Symons  and  Miles  Walker, 
196 
Peat  as  engine  fuel,  by  T.  Tomlinson,  488 
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Randall,  S.  W.  Farnworih 
and  C.  L.  Fortescue  (20,659), 
868 
Brook,  P.  P.,  and  J.  A.  Hirst  (2,926), 

448 ;  (11,045),  908 
Brookhouse,  P.  G.,  and  Bruce  Peebles 

and  Co.  (28,682),  740 
Brooking,  A.  W.,  and  A.  N.  Nicholson 

(12,118),  408  ;  (8,899),  448 
Brooks,  B.,  and  P.  H.  Alston  (16,875), 
608;  (16.878),  988 
„-      J.  B.,  and  W.  Holt  (15,E08),  988 
J.  W.,  and  A.  E.  Read  (1,699), 
240 
Brousson,  R.  P.,  and  Automatic  Elec- 
tric Block  Signalling  Co.  (14,148), 
868 
Brown,  A.  A.  (2,667),  80 

Bcveri  et  Cie,  Akt.-Ges.  (4,915), 

528 
H.  (1,566),  824 
H.  W.  (20,452),  948 
J.  E.  (10,364),  908 
S.  G.  (9.».  324 
Bruce  Peebles  &  Co.  and  F.  G.  Brook- 
house  (28,6?v),  740 
Brull,  K.  (8,798),  780 
Brunner,  W.  (18,778),  160 
Bryant,  H.  S.,  and  Third  Hand  Patents, 

Ltd.  (23,937),  488 
Bucher,  P.,  and  British  Insulated  and 

Helsby  Cables.  Ltd.  (21,912),  160 
Buckham,  G.  T..  and  Sir  A.  T.  Dawson 

(10,539),  908 ;  (11,019),  918 
Bull,    R.,    O.    Arneson   and    B.    Sixer 
(8,236),  710 


BuUers,    Ltd.,   and    E.    H.    Chambers 

(18,680),  780 
Burnham,  R.  E.  (25,211),  740 
Burnside,   E,    E.,  and   R.    S.   Wright 
(8.068),  608 
„  G.  B.,  and  J.  S.  Anderson 

(16,187),  80 
Bussey,  L.  E.  (9,652),  608 
Butt,  P.  R.,  and  H.  F.  Bigge  (22,£47), 

868 
Byng,  E.  G.,  and  C.  H.  Archer  (28,779), 
780 
„      E.  G.,  and  J.  H.  Ceilings  (5,418), 
284 


C ADMAN,  W.  H.,  and  J.  T.  Niblett 
(10,436),  528 
Caine,  P.,  and  D.  Balachowsky  (7,062). 

80 
Canfield,  H.  R.  (20,534),  1028 
Carrick,  J.  H.,  and  Greenwood  &  Batley, 

Ltd.  (8,589),  528 
Celst,  L.  van  (11,738),  780 
Chamberlain  &  Hookham,  Ltd.,  and  S> 

James  (5,651),  80 
Chambers,  E.   H.,  and   Bullers,    Ltd. 
(18,680),  780 
P.  J.  (4,488).  448 
Chapman,  N.,  and  R.  Hirst  (8,375),  240 
Chase,  S.  (15,564),  528 
Chemische  Pabrik  Griesheim-Elektron. 

(22,441),  40;  (12,040),  488 
Chetwynd,  H.  W.  P.,  P.  W.  Clark  and 
Kelvin    and  James  White,  Ltd. 
(9,347),  780 
Chiger,  8.  (8,685),  780 
Claremont,  E.  A.,  and   C.  J.    Beaver 

(9,628),  40 
Clark,  P.  W.,  H.  W.  P.  Chetwynd  and 
Kelvin  &  James  White,  Ltd, 
(9,847),  780 
„      T.  (17,452),  948 

„      W.,  Evershed  &  Vignoles,  Ltd.^ 
and  8.  Evershed  (24,933),  760 
Clement,  E.  E.  (7,611),  740 
Clouth,  P.,  and   Rheinische    Qumnu- 

warenfabrik  (13,676),  160 
Coan,  J.,  and  S.  Cook  (19,695),  740 
CoUings,  J.  H.,  and  E.  G.  Byng  (5,418),. 

284 
Cole,  A.,  and  P.  W.Mson  (15,794),  4«8 
Coleman,  J.  P.  (24,164),  908 
Collins,    N.,    Electric    and    Ordnance 
Accessories  Co.,  and  J.  R.  Garner 
(13,246),  740 
Ceilings,  P.  D.  (12,017),  824 
Compagnie   Anon,    des    A 1 1  u  m  e  u  r  s 
Extincteurs   d  u  Gaza 
Distance   Systdme    Gote 
and   E.   Tellier    (20,402), 
700 
„  desCompteursAron 

(16,962),  448 
„  pour    la    Fabrication    des 

Compteurs    et    Materiel 
d'Usines  a  Gaz  (13,315), 
608 
Conrad,  F.  (27,686),  918 

„       8.,  and  R.  Schweitzer  (6,443),. 
448 
Cook,  8.,  and  J.  Coan  (19,695),  740 
Cooper,  G.  (3,746),  240 
Cottam,  G.  H.  (5,549),  488 
Crabb,  H.  A.,  A.  H.  P.  Perl  and  C.  H. 

Hutchinson  (18,667),  780 
Crowley,  R.  J.,  and  G.  P.  Richardsoni 

(6,066),  608 
Cuculic,  J.  (20,161),  780 
Curtis,  V.  (7,306),  528 


DAIRY  Outfit  Co.  and  A.  J.  Gaunt 
(4,580),  40 
Darby,  R.  (14,769),  824 
Davies,  S.,  and  W.  E.  Perry  (33,781),. 

448;  (28,909),  608 
Davis,  G.  C.  (17,463),  908 
Dawson,  Sir  A.  T.,  and  G.  T.  Buckham, 

(10,539).  908 ;  (11,019),  918 
Day,  G.  St.  J.  (5,422),  tO 

„     R.  (14,179),  908 
Deutsch  -  Luxemburgische     Bergwerk- 
sund   Hutton    Akt.-Ges.    and    A. 
Vogler  (27,"  00),  983 
Deutsche  Gasglublicht  Akt.-Ges.  (1,161), 

284 
Dickinson,  H.  (1,302),  240 
Diehl,  H.  (24,697),  160 
Ditcham,  W.  T.  (18,271),  628 
Dowdell,  A.  T.,  and  Engineering  an* 
Arc   Lamps,    Ltd.    (16,678), 
988 
A.  T.,  and  J.  8.  Hecht  (9,073), 
780 
Downing,     G.,    and    P.     8.    Moulton 

(26,446),  740 
Downton,  A.  V.,  and  A.  R.  Kibblewhite 

(10,627),  240 
Duddell,  W.  D.  B.,  and  G.  W.  Partridge 

(15,597),  908 
Duschnitz,  B.  (16,992),  240 
Dutton,  T.  M.,  and  Saudycroft  Foundry 
Co.  (680),  284 
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EASTERN  Ttlegraph  Co.,  W.  Judd 
and  A.  Fraser  (4,050),  628 
EsBton   Lift  Co.    and   W.    J.    Hug^ett 

(8,2r>8).  4K8;  (16,fll9),  088 
Kdgar,  W.  T.,  O.  O.  H.  Hortsmann  and 

K.  H.  Hortsmann  (14,825),  868 
Edwards,  C,   and  T.   Barnard  (4,191), 
486;  (4,190),  8(18 
R.,  and  K.  8.  Btait  (6,990),  740 
8.,  and  N.  Lucas  (19,034),  160 ; 
(19,0»5),  240 
Egginton,  W.  H.,  and  H,  Lucas  (10,963), 

eos 

Egner,  C.  E.  (11,841),  780 

C.  E.,    and   J.    G.    HoImBtrom 
(22.049),  948 
EilerBten,  L.  C.  (8,156),  824 
Electric  and  Ordnance  Accessories  Co. 
and  H.  V.  Bowen  (9,856), 
824 
„       and  Ordnance  Accessories  Co., 
F.    H.    M.     Langley    and 
H.  W.   Price   (3,288),   448; 
(5,005),  (5,012),  568 
„        and  Ordnance  Accessories  Co., 
J.  R.  Garner  and  N.  Collins 
(18,246),  740 
„       Safety    Boiler    Cleaner,    Ltd., 
and  W.  Ardill  (9,567),  700 
Electrische  Gluhlampen  Pabrik  "  Watt " 
Scharf  Loti  and  Latsyko  and  R. 
Jahoida  (27,388),  9C8 
Electromotoren      Werke      Hermann 
Gradenwitz  (10,550), 
700 
„  -Werke       Hermann 

(10,561),  740 
Ellison,  B.  E.,  and  Vickers,  Ltd.  (7,832), 
740 
„       C,     H.,    and    C.    M.     Jacobs 
(12,175),  700 
Engineering  and  Arc  Lamps,  Ltd,,  and 

A.  T.  Dowdell  (17,678),  988 
Englich,  G.  (8,656),  780 
Ericsson,   Aktiebolaget   L.    M.,    &  Co. 

(28,823),  488 
Euler,  S.  (20,643),  448 
Evans,  H.,  and  St.  Helens  Cable  and 
Rubber  Co.  (3,996),  408 
J.  (6,460),  240 
V,  D.  (8,424),  868 
Evershed    &    Vignoles,    Ltd.,    and    8. 
Evershed  (5,142),  608 
„         &  Vignoles,  8.  Evershed  and 
W.  Clark  (24,933),  780 


X^'AGERLUND,  E.  A.  (17,284),  80 

Faiella,  P.  (4,920),  448;  (17,151),  988 
Fairweather,  W.  (6,845),  160 
Farnwortb,    8.   W.,    C.   L.   Fortescue, 

British    Westinghouse      Electric 

and  Manufacturing  Co.  and  E.  C. 

Randall  (20,659),  368 
Felten  &  Guilleaume  Carlswerk  Akt.- 

Ges.  (17,597),  324  ;  (19,892),  368 
Ferguson,  T.  (iO,686),  120 
Perranti,  Ltd.,  and  M.  B.  Field  (15,889), 

943 
Pery,  C.  (4,889),  368 
Fessenden,  R.  (2,617),  403 
Peyer,  J.  (19,162),  988 
Field,  M.  B.,  and  Perranti,  Ltd.  (15,889), 

948 
Finlay,  W.,  and  H.  E.  R.  Roose  (18,601), 

740 
Finnigan,    J.,    and   J.    W.    Thompson 

(1,295),  40 
Fletcher,  H.,  and  Veritys,  Ltd.  (22,021), 

80 
Flint,  N.  (18,702),  740 
Fraser,  A.,  Eastern  Telegraph  Co.  and 

W.  Judd  (4,050),  628 
Friedreich,  J.  (13,026),  408 
Fuller,  L.,  G.,  and  G.  J.  A.  (6,546),  6C8 


f  i  AMBRELL,   C.   T.   Gambrell    and 

VT    Moore  (16,095),  608 

Garner,  J.  R.,  N.  CoUins  and  Electric 

and    Ordnance    Accessories    Co. 

(13,246),  740 
Gaunt,    A.    J.,  and    Dairy    Outfit    Co. 

(4,580),  40 
Genese,  H.   M.,  and   Peto  &  Radford, 

Ltd.  (4,521),  408 
Gerdes,  N.  (16,684),  528 
Qes.  fur  Maschinen  und  Metall-Indus- 

trie  (19,002).  608 
Goldschmidt,  R.  (11,162),  284 
Goldstein,  A.  (6,157),  368 
R.  (7,671),  80 
Gobs,  P.  (17,051),  240 
Graebe,  C,  and  C.  Lehrbach   (18,341), 

240 
Grafton,  W.  F.  (13,888),  988 

W.  P.,  and  e;  P.  Prior  (16,007), 
908 
Graham,   E.  A.  (20,898),  284 ;    (22,356), 
528 ;  (22,558),  868 
E.  H,  (21,851),  368 
J.  E.,  and  G.  Wallace  (6,863), 

700 
8.  (13,887),  284 
Greenwood  &  Batley,  Ltd.,  and  J,  H. 

Cartick  (8,689),  628 
Grillet,    L.    V.,    and    J.    B.    Truchett 

(17,419),  780 
Grinsted,  W.  H.,  and  Siemens  Bros,  and 

Co.  (23,910),  284 
Grob,  H.  (2,719).  608 
Grote,  E.  R.  (4,414),  628 
Guinness,  K.  E.  L.  (7,376),  700 
Gwozdz,  B.   (11,234),  80;    (18,586),  608; 

(18,235),  710 ;  (19,011),  (16,544),  908 ; 

(17,278),  (17,300),  (17,429),  (17,530), 

(17,687),  (17,696),  (17.820).  988 
Qwynnes,   Ltd.,  J.   P.   Breeze  and  R. 

Maodonald  (594),  240 


H 


ADDAN,  H.  J.  (12,587),  488 


Haddan,  i:.  (22.001>,  948 

Haddrcil,  H.,  and  N.  Schuer  (8,018),  80 

Mailwood,  F.  A.  (486),  448 

Handco<-k,  H.  W.  (18,131),  408 

Hardingham,  (}.  G.  M.  (2,120),  80 

Harle  et  Cio  <26,18«),  488 

Harper,  A.  J.,  and  Barton  &  Sons,  Ltd. 

(12,860),  608 
Hari)in,  J.  H.,  und  Walker,  Horrocks 

and  Co.  (3,794),  HO 
Hartmann  A  Braun  (26,548),  740 
Harvey,  C.  (23,979),  948 
Hecht,  J.  8.,  and  A.  T.  Dowdell  (9,072), 

780 
Heil,  A.  (473),  240 
Heiltrun,  R.  (24,0031,  948 
Heimann,  A.,  and  W,  SchafTer  (26,686), 

284 
Helbronner,  A.,  M.  von  Recklinghausen 

and  V.  Henri  (8,157),  (8,158),  160 
Helfenstein.  A.  (29,126),  908 
Henley's,  W.  T.,  Telegraph  Works  Co. 

and  E.  E.  Judge  (10,747).  448 
Henri,  V..  A.  Helbronner  and  M.  von 

Recklinghausen  (8,157),  (8,158),  160 
Herbert,  J.   A.   H.,  and    J.    Vigneault 

(18,483),  1028 
Heurtley,  E.  S.  (6,897),  740 
Hewlett,  E.  M.  (23,784),  448 
Heyer,  W.  (16,968),  (17,063),  240 
Hill,  B.,  and  N.  Player  (7,789),  240 

„     R.  B.  (7,522),  740 
Hirsch,  P.  A.,  and  Veritys,  Ltd.  (14,812), 

40 
Hirst,  H.,  and  A.  E.  Angold  (18,477),  780 
„      J.  A.,  and  P.   F.  Brook  (2,926), 

448;  (11.045),  908 
,.      R.,  and  N.  Chapman  (8,375),  240 
Hodgson  (27,888),  740 
Hoge,    F.,    and    "Z"    Electric    Lamp 

Manufacturing  Co.  (fi,061),  368 
Holmes,  A.  L.,  and  D.  C.  (7,785),  740 

J.  H.,  and  G.  J.  Ralph  (6,364), 
700 
Holmstrom,  J.  G.,  and   C.    E.    Egner 

(22,049).  948 
Holt,  W.,  and  J.  B.  Holt  (15,508),  988 
Hopkins,  L.  H.,  and  W.  Bale  (1,360),  528 
Hortsmann,  G.   O.   H.,   E.    H.    Horts- 
mann and  W.  T.  Edgar  (14,825), 

868 
Howard,  A.  H.  (18,750),  488 
Hubbell,   H.   C.    (21,7£!3),  368;    (21,692), 

(21,784),  528 
Hubers.  J.  (10,483),  (10,434),  (10,435),  908 
Huggett,   W.  J.,  and  Easton  Lift  Co. 

(3,268),  488;  (16,919),  988 
Hunter,  R.  V.,  and  C.  H.  Merz  (26,857), 

488 
Hurford,  C.  (26,014),  908 
Hutchinson,  C.  H.,  H.   A.  Crabb  and 

A.  H.  P.  Penl  (18,667),  780 


IDE,  G.  H,,  and  H.  J.  Railing  (18,684), 
988 
Isenthal,  A.  W.  (11,209),  988 


JACKSON,  F.,   and   G.    E.    Pearson 
(1,658).  284 
Jacobs,  C.  M.,  and  C.  H.  Ellison  (12,175), 

700 
Jahoda,    R.,    and    Elecktrische    Gluh- 
lampen   Pabrik   "Watt"    Scharf 
Loti  and  Latzko  (27,388),  S08 
James,  R.  W.  (15,217),  80 ;  (11,436),  240 
,,        S.,  and  Chamberlain  &  Hook- 
ham,  Ltd.  (5,654),  80 
Jenkins,  F.,  and  H.  Lucas  (19,182),  948 ; 

(21,419),  988 
Jensen,  P.  (9,142),  824 

„       G.,  and  E.  J.  MoDermid  &  Co. 
(24,504).  988 
Jevons,  8.  (3,838),  448 
Joel,  H.  P.  (4,019),  628 

„     H.  P.  and  J.  Taylor  (6,257),  700 
Johnsen,  J.  A.  (12,141),  988 
Johnson,  A.  H.,  and  J.  P.  O'Donnell 
(12,838),  700 
J.  (8,516),  284 
J.  Y.  (1,527),  368 
R.  (7,872),  740 
&  PhilHps,  Ltd.  (7,092),  740 
Jones,  J.  (1,459),  80 

„      L.  R.  (5,790),  284 
Jones-Miller,  N.  T.  (11,195),  528 
Judd  W.,  A.  Fraser  and  Eastern  Tele- 
graph Co.  (4,050),  528 
Judge,  E.  E.,  and  W.  T.  Henley's  Tele- 
graph Works  Co.  (10,747),  448 
Justice,  P,  M.  (4,386),  1028 


TT"  AISER,  M.  (16,466),  £84 

Karavodine,  J.  de  (2,493),  408 

Katz,  L.  (23,880),  240 

Kelly,  B.  (17,122),  824 

Kelvin  &  James  White,   Ltd.,  F.   W. 

Clark  and  H.   W.   P.   Chetwynd 

(9,347),  780 
Kennard,  G.,  Smith,  Major  &  Stevens, 

Ltd.,  and  C.  G.  Major  (12.828),  824 
Kent,  G.  P.,  and  A.  R.  Mitchell  (4,491), 
568 
„      H.  A.,  H.  G.   Lacell  and  Silica 
Syndicate,  Ltd.  (14,f69),  608 
Keppie,  P.  R.  (14,1C8),  808 
Kesselring,  P.  (4,618),  240 
Kettering,  C.  P.  (6,902),  700;  (i8,58S),  780 
Kibblewhite,  A.  R.,  and  A.  V.  Downton 

(10,527),  240 
Kjellberg,  O.  (3,762),  988 
Knaus,    W.,    R.    Wirth    and    8.    Beck 

(18,879),  868 
Kohn,  M.  M.  (2,968),  408 
Koopman,  F.  B.,  and  Ponteleo  Welding 

Patents,  Ltd.  (I,fi68),  324 
Komer,  K.  J.  (26,766),  868 
Sorting      and      Mathieson     Akt.-Ges, 

(27,669),  868;  (27,850),  948 
Kotyra,  M.  (4,498),  488 


Kramer,    H.   von    (10,857),  80;  (17,6»4), 
780 


LACELL,    H.   O.,   Silica  Syndicate, 
Ltd.,  and  H.  A.   Kent  (14.589i.  606 
Lake,     H.    (7.628),     448  ;     '8,%21),    488  ; 
(7,.0aO),  568  ;  1 19,313),  700 
H.  C.  (11,616),  90H 
H.  W.  (2(;,ie8),  90H 
W.  E.  (8,722),  (9..3t0),  80:  (8,814), 

(9.C00),  (19.166).  (il,806),  780 
W.  p;.,  and  United  States  Light 
and  Heating  CJo.  114,283),  968 
Lancashire  Dynamo  and  Motor  Co.  and 

R.  McLeod  (2,8';9i.  200 
Langley,   F.   H.   M.,  H.  W.  Price  and 
Electric    and    Ordnance    Acces- 
sories  Co.  (8,238),  448 
Lawson,  J.  L.  (28,782),  908 
Leblanc,  M.  A.  F.  (4.266),  528 
Leete,  A.  B.  (4,000),  80 
Lehrnann,  T.  (18,280)   1028 
Lehnbacb,  C,  and  C.  GraeVje  (13,341), 

240 
Leitner,  H.  (81),  120 
Lench,  H.  (10,917),  740 
Levy,  H.  S.  (16.689),  lf,0 
Lindos,  L.  (8,340),  740 
Lister,  G.  A  ,  and  P.  K.  Morris  (8,205), 
324 
„       J.  T.  (19,747),  780 
Lodge,    Sir    O.    J.,    E.    E.    Robinson 

(8,806),  780 
Lofquist,  H.  (10.652),  (16,602).  80 
Lucas,  H.,  and  O.  (21,495),  448 

H.,     and     W.     H.     Eggington 

(10,968),  608 
H.,  and  F.  Jenkins  (19,182),  918  ; 
(21,419),  988 
„       N.,  and  S.  Edwards  (19,034),  160  ; 
(19,035),  240 
Lundberg,    A.    P.,    G.    C,  and  P.    A. 

(21,678),  284 ;  (12,225),  700 
Luy,  S.  (18,490),  448 


M 


cBERTY,  F.  R.  (16,867),  740 


McDermid,  E.  J.,  &  Co.,  and  G.  Jensen 

(24,504),  988 
Macdonald,    R.,    Gwynnes,   Ltd.,    and 

J.  F.  Breeze  (594),  240 
Macgregor,  R.  (14,586),  40 
Mackenzie,  J.  W.  (10,044),  868  ;  (16,437), 

908 
McLeod,  R.,  and  Lancashire  Dynamo 

and  Motor  Co.  (2,867),  200 
McQuown,  P.  C.  (3.392),  80 
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To  the  Electrical  Industry  we  wish  a  happy  and  prfjajx-rous 
Xew  Yetir.  The  familiar  words  come  easily,  but  the  mind, 
vainly  trying  to  pierce  the  future,  falls  back  u[X)n  the 
present  and  the  past.  It  is  inevitable  to  turn  from  the 
inystenes  of  the  year  that  is  to  come,  to  the  memories  of  that 
which  has  gone. 

We  are  still  too  near  to  the  old  year  to  judge  it  fairly. 
The  smoke  of  battle  yet  obscures  the  scene,  and,  perhaps,  onr 
vision  is  a  Uttle  blun-ed.  A  busy  year  it  has  been  for 
most  of  us,  even  prosperous  for  many.  Employment  lias, 
on  the  whole,  been  good  in  our  trade  ;  but,  though  tlie 
output  was  large,  comjjetition  was  keen,  and  prices  left  but 
a  small  margin  of  profit. 

The  growth  of  central  stations,  so  seriously  checked  by  the 
arrival  of  the  metallic-filament  lamp,  has  recommenced  in 
earnest.  The  older  stations  are  bringing  themselves  up  to  modem 
standards  of  efficiency  by  adding  e.xhaust -steam  turbines ; 
and  that  deadly  enemy  of  fuel  economy,  the  stand-by  boiler,  is 
being  attacked,  and  will  shortly  be  displaced,  by  the  Diesel 
engine.  Day-loads  are  developing  in  response  to  the 
quotation  of  low  rates  for  power  and  heating. 

Power  users  are  beginning  to  realise  the  enormous 
advantage  of  possessing  a  reservoir  of  power  upon  which  they 
can  draw  to  the  full  extent  of  their  requirements,  without 
an  instant's  notice,  day  or  night,  paying  only  for  what  they 
use.  And  the  absence  of  worries  about  coal  supply,  boiler 
inspection,  and  the  smoke  nuisance,  is  a  minor  factor  which 
is  influencing  their  minds. 

Electric  cooking  and  heating  are  making  notable  strides 
in  public  estimation.  It  is  becoming  known  that  electricity 
is  not  wasteful  even  as  a  medium  for  the  distribution  of 
heat,  when  the  superiority  of  the  cooking,  the  sa^'ing  of 
weight  and  improved  flavour,  and  the  immense  advantages 
as  regards  baudiness  and  cleanliness,  ai'e  taken  into  account. 

One  matter  to  which  sufficiont  attention  has  not  yet  l)eea 
given  is  the  necessity  for  a  hot  water  supply  in  the  house  at 
all  times.  The  kitchen  fire  cannot  be  abolished  in  favour 
of  the  electric  oven  until  the  problem  has  been  solved. 
The  warming  of  rooms  by  electricity  is  another  branch  of 
the  same  problem  which  offei-s  a  good  field  for  enterprise. 

The  general  stagnation  in  the  building  trade  which  pre- 
\ailed  two  yeai-s  ago,  has  given  place  to  a  rather  lietter 
state  of  employment,  and  this  naturally  nowadays  calls  for 
the  services  of  the  electrical  worker.  Electricity,  of  course, 
always  has  its  best  chances  in  a  new  cUstrict  where 
gas  f'pipes,  chain  armour,  bows  and  arrows  and  other 
obsolete  appliances  do  not  require  to  be  scrapjied.  It 
must  not,  however,  be  supposed  that  the  buikiing  trade  has 
"  turned  the  corner,"  as  the  improvement  in  the  statistics 
of  unemployment  derived  from  the  various  Trade  Unions  is 
stated  as  a  percentage  of  total  membei-sliip.  Unfortunately 
for  the  figures,  the  membei"ship  has  enormously  declined  ; 
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larijo  munbers  formerly  employed  here  in  building  having 
drifted  into  other  trades  or  gone  abroad,  where,  owing  to 
rapid  developments,  there  has  lately  been  a  larger  oppor- 
tunity for  them  to  follow  their  accustomed  occupations. 
It  is  our  opinion  that  the  local  rating  system,  and  the 
loc^al  spending  system,  must  be  thoroughly  overhauled  before 
anything  like  prosjx^rity  can  return  to  this  very  necessary 
branch  of  industry  at  Home. 

Electricity  continues  to  make  headway  in  the  department 
of  transport,  and  the  cleanly,  speedy,  and  convenient  electric 
railways  which  now  serve  the  metropolis  are  popularising 
the  suburbs  and  the  sub-suburbs,  and,  uicidentally,  raising 
the  price  of  agricultural  land  to  fabulous  amounts — from 
whicli  the  persons  who  have  risked  their  capital  in  pro- 
ducing the  increase  2:et  little  benefit. 

A  number  of  accidents  on  tramways  have  shown  again  the 
necessity  for  strict  regulation  of  the  service  on  steep  hills 
and  round  curves,  and  the  fact  that  the  controlling  gear  still 
falls  far  short  of  perfection.  The  absence  of  "  cant "  in  the 
rails,  owuig  to  the  necessity  of  conforming  to  the  surface 
of  the  existing  roadway,  adds  greatly  to  the  danger  of  curves. 
The  opening  of  the  railless  trolley  vehicle  system  in  York- 
shire is  an  outstanding  incident  of  the  year,  and  in  all 
probability  1912  will  witness  the  running  of  such  cars  in 
many  other  parts  of  the  kingdom. 

Perhaps,  in  looking  back  over  the  past  year,  the  labour 
trouble  whicli  has  manifested  itself  in  every  trade  is  the  most 
serious  fact  which  indicates  the  problems  of  the  future.  It 
was  largely  due,  in  the  first  instance,  to  the  great  increase 
in  the  cost  of  living. 

Some  re-organisation  of  the  relation  of  capital  and  labour 
seems  to  be  required  ;  and,  to  our  mind,  profit-sharing  is  the 
most  hopeful  of  all  the  remedies  available,  though,  unfor- 
tunately, Labour  seems  to  be  prejudiced  against  it.  Increase 
of  wages  in  some  form  seems  inevitable  ;  and  if  that  involve 
increased  cost  of  production,  it  is  obvious  that  the  cost  of  the 
necessaries  of  life  must  increase  too,  and  the  remedy  will  be 
worse  than  the  disease,  as  our  power  of  competing  in  the 
export  trade  will  be  crippled.  Profits  cannot  be  reduced. 
The  margin  is  already  too  fine  in  most  trades — particularly 
the  electrical  trades — to  attract  fresh  capital.  Therefore 
some  scheme  which,  while  raising  the  weekly  takings 
of  the  worker,  will  also  increase  his  productiveness,  seems 
to  be  an  economical  necessity.  Trade  Unionism  must 
be  convinced  somehow  of  the  truth  of  this  elementary  pro- 
position, and  brought  into  line. 

Many  fine  examples  of  the  profit-sharing  mctiiod  might  be 
cited,  beginning  with  the  South  Metropolitan  Gas  Co. — all 
honour  to  the  late  Sir  George  Livesey — and  ending  with 
Lord  Furness's  unsuccessful  attempt  in  the  shipbuilding 
industry. 

The  increased  cost  of  living,  while  it  does  not  hurt  the 
very  rich,  bears,  perhaps,  almost  more  hardly  on  the  majority 
of  our  readers,  the  I )rain- workers  of  the  electrical  industry, 
than  on  those  who  work  with  their  hands.  Brain  work  is 
none  too  well  paid,  and  the  claims  on  a  man  in  a  black  coat 
are  heavy.  Salaries  have  a  liasty  habit  of  remaining  at  the 
same  level,  even  when  the  price  of  necessary  commodities 
goes  up. 

Consulting  engineers  are  having  a  hard  time  :  and  salaried 
men,  whether  in  the  commercial,  municipal,  or  Government 
service,  feel  the  pinch. 

A  wider  survey  is,  perhaps,  outside  the  scope  of  this  journal ; 
but  we  may  be  permitted  to  hope  that  the  year  now  com- 


mencing will  produce  fewer  wars,  and  rumoui-s  of  war  ;  and 
that  Peace  and  Goodwill  may  be  brought  nearer  to  the 
dominance  of  the  world. 

Good  counsel  to  this  end  may  be  found  in  ('arlyle's  "  Past 
and  Present."  ^\e  venture  to  quote,  in  conclusion,  two  verses 
from  his  noble  translation  of  Goethe's  poem,  "  The  Greatest 
German  Man  "  : — 

The  future  hides  in  it 
Good  hap  and  sorrow  ; 
We  press  still  thorow, 
Nauffht  that  abides  in  it 
Daunting  us — onward. 
*         *         *         * 

Here  eyes  do  behold  you 
In  Eternity's  stillness  ; 
Here  is  all  fullness, 
Ye  brave,  to  reward  you  ; 
Work  and  despair  not. 


THE  TRANSFER  OF  THE  TELEPHONES. 


"  The  appointed  day  "  has  come  and  gone.  The  transfer 
has  been  completed  without  any  outward  ceremony — no 
drums  and  trumpets  accompanied  this  overture  to  1912. 
Private  enterprise  has  been  merged  into  State  enterprise  by 
effluxion  of  time  and  by  the  wholesale  absorption  of  a 
working  staff.  To  the  mind's  eye  of  the  telephone  man, 
1912  has  always  been  on  the  horizon,  and  it  has  not  been 
always  possible  to  realise  that  the  original  horizon  has  not 
changed,  and  that  each  day  has  made  some  progress  towards 
reaching  it. 

It  will  not  be  within  the  power  of  all  the  transferred  staff 
to  recall  the  31  years  which  have  elajjsed  since  the  United 
Telephone  Co.,  resulting  from  a  fusion  of  the  Bell  and 
Edison  interests,  obtained  in  1880  a  licence  from  the 
Government  to  undertake  the  new  work  of  telephone  ex- 
change communication,  subject  to  the  proviso  that  such 
licence  might  be  determined  at  the  tenth  or  any  subsequent 
seventh  year.  It  is  not  within  the  power  of  more  than  a 
small  minority  of  the  staff  to  recall  the  early  struggles. 
The  later  management  of  Mr.  Gaine  is  to  most  something 
more  than  a  memory,  but  the  management  of  Mr.  Morgan  is 
known  only  to  a  few,  and  to  most  of  that  few  it  unhappily 
results  from  the  terms  of  transfer  that  their  experience  is 
no  longer  available  to  the  development  of  the  great 
enterprise. 

The  greatness  of  the  enterprise  is  obvious  to-day.  Thirty 
years  ago  it  was  the  few  rather  than  the  many  who  could 
realise  that  the  invention  of  the  telephone  by  Alexander 
Graham  Bell,  leading  to  the  subsequent  development  of  the 
Telephone  Exchange  system,  was  a  greater  accomplishment 
than  any  preceding  work  in  appMed  science.  We  recall  these 
points  lest  we  should  forget  the  honour  due  to  these  pioneers, 
whether  individuals  or  represented  by  an  incorporated 
company. 

The  company  has  had  its  times  of  storm  and  stress,  and 
recurring  periods  of  uncertainty  of  existence.  The  original 
restrictions  in  its  areas  were  removed  by  Mr.  Fawcett,  thus 
conferrhig  a  benefit  on  the  one  liand,  wliich  was  negatived 
by  the  encouragement  of  competition  on  the  other  hand. 
This  competition,  however,  was  for  a  time  prevented  by  the 
operation  of  the  patent  laws. 

The  State's  fii^st  participation  ui  telephone  work  on  a  large 
scale  came  with  the  purchase  of  the  trunk  lines.  The 
wisdom  of  the  sale  by  the  company  was  questioned  in  some 
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(|Uartt'i-s,  ))UL  it  was  defended  hy  Mr.  Forl^es  at  a  riiefctin}^ 
of  shareholders  by  one  of  those  happy  remarks  in  wliidi  he 
excelled  on  such  occasions.  He  referred  to  the  reeds  and 
the  storm,  and  to  the  suix;rior  jxjsitiou  occupied  by  the  reed 
whicli  bent  over  that  which  broke. 

1'he  expiry  of  the  patents  naturally  led  to  the  formation 
of  other  exchan<^e  companies,  of  which  the  Mutual  and  the 
Duke  of  Marlborough's  New  Telephone  (.'o.  will  1)6  best 
remembered.  'i'lie  inevitable  ab8(jrptiori  followiiif^,  tliere 
seemed  to  be  some  [K)S8ibility  of  a  period  of  comparative 
(|uiet,  hopeful  for  dcxelopnient,  but  Mr.  Haiibury  interj^osed 
against  the  advice  of  the  [Xirmanent  staff  of  the  Deijuituient, 
and  encouraged  that  municij)al  competition  which  has  re- 
sulted in  no  public  benefit  and  no  technical  advance. 

The  second  stage  in  the  State's  active  participation  came 
witli  the  establishment  of  the  Post  Office  liOndoii  system, 
which  brought  co-operation  rather  than  comfxjtition.  Mr. 
Austen  Chamberlain's  recognition  of  the  futility  of  comi^etitive 
exchanges  and  the  need  for  monopoly  prepared  the  way  for 
that  complete  absorption  of  the  National  system  which  has 
now  been  accomplished.  It  would  be  incorrect  to  say  that 
the  accomplishment  gives  universal  satisfaction  or  is  entirely 
free  from  causes  of  complaint.  The  dissatisfaction  is 
common  to  all,  or  nearly  all,  State  enterprises,  and  it  would  be 
impossible  to  carry  through  so  great  a  transfer  without  some 
appearance  of  individual  hardship.  So  far  as  the  staff  is 
concerned,  the  good-bye  of  Mr.  Franklin  and  the  welcome  of 
Mr.  Herbert  Samuel  are  both  in  admirable  taste,  and  the 
readiness  with  which  the  department,  it  is  understood, 
has  undertaken  to  remedy  any  errors  in  classification,  is  an 
indication  of  the  desire  to  carry  out  in  detail  the  senti- 
ments expressed  by  Mr.  Samuel  in  general  terms. 

From  a  survey  of  the  past  we  come  to  a  consideration  of 
the  future.  Criticism  may  still  be  indulged  in  as  to  the 
wisdom  of  State  management  of  the  telephones,  but  such 
criticism  is  useless  in  effect,  and  in  view  of  the  accomplished 
fact  may  be  ungenerous  in  inference.  We  prefer  ratlier  to 
dwell  on  the  advantages  ©f  the  situation  and  to  look  for  the 
benefits. 

For  the  first  time  the  telephone  ser^•ice  of  the  United 
Kingdom  is  free  from  restrictive  influence.  The  estate  has, 
so  to  speak,  reverted  to  the  freeholder,  and  covenants 
impairing  progress  no  longei-  operate.  The  trunk  service 
and  the  local  services  are  in  the  same  liands.  Antagonism, 
real  or  fancied,  no  longer  exists  between  the  telegraph  and 
the  telephone.  The  co-ordination  of  the  services  has  been 
provided  for  and  the  State  not  only  controls,  but  also  works 
all  the  means  of  communicating  messages  within  the  king- 
dom. These  are  important  factors  tending  to  dexolopment, 
and  we  look,  therefore,  with  hopefulness  to  extensions  on  a 
considerable  scale  and  to  a  rapid  increase  in  the  use  of  the 
telephone. 

Le  rot  est  morf ;  rive  le  roi .' — is  a  phrase  which  serves  to 
illustrate  the  situation.  The  change  of  government  has  been 
effected  without  apparent  break.  The  expiring  company 
established  at  its  own  risk,  and  carried  on,  a  great  public 
service  under  considerable  difficulties  and  with  no  extrava- 
gant rewards  to  its  shareholders.  The  Department  which 
succeeds  it  in  a  difficult  occupation  is  entitled  to  all  the 
consideration  which  can  be  given  to  it  and  to  all  the  help 
that  may  be  afforded  towards  the  development  and  the 
smooth  working  of  the  system.  It  must,  howe\er,  be 
remembered  that  the  Department  has  now  acquired  what  we 


lw\  e  c"dlled  a  great  enginw-'ring  enterprLv; ;  hut  the  enterprise 
is  capable  of  enorm<jus  exijan.sion,  and  whilst  commercijil 
aptitude  must  have  its  effect  in  tliis  exjjanaion,  it  most  tje 
the  province  of  the  engineer  t<j  determine  the  lines  of  progress 
and  to  pr<Klu(Xj  the  most  economical  results.  The  effect  of 
the  engineering  on  the  efficiency  c»f  the  serviw  and  the  cost 
of  the  service  is  direct  and  paramount,  and  it  is  therefore 
to  be  lioped  that  the  Postmaster-General  will  lose  no 
opix)rtunity  of  utilising  all  the  cxfjerience  which  may  \ie 
available  and  of  giving  t^j  the  engineering  branch  of  the 
Department  the  prominence  and  authority  which  it  deser^'es 
and  which  are  essential  to  the  effe<;tivenes8  of  its  work. 


A  New  Year 

Letter  to 

Ourselves. 


number  of  intelligent 
and  that  these  hold 
ours :     demolishes     us 


OxK  of  the  first  matters  to  call  for  our 
editorial  attention  in  the  early  days  of 
this  New  Year  was  a  grumble  from  a 
reader — we  should  judge  quite  a  new 
one.  No  doubt  it  was  decreed  that  the  floods  of  g(xxl 
wishes  that  editors  receive  at  such  a  sea.sou  should  not  be 
permitted  to  s^xjil  our  humility,  hence  we  take  our 
correspondent's  chastisement  in  the  best  of  spirits,  feeling 
certain  that  it  was  necessary  for  our  good.  While  the  old 
year  lay  a-dying  a  pen  was  busy  protesting  against  the 
publication  of  "biased  iK)litical  articles"  "constantly," 
and  "  one-sided  political  arguments  "  :  it  tells  us  that  we 
are  "  abusive  "  and  "  narrow-minded  "  :  and  that  we  do 
not  admit  that  thei'e  are  two  sides  to  every  question  : 
reminds  us  that  "  other  people  besides  capitalists  read  the 
Review"  :     dares    to     affirm   that   "there   are   a      large 

men  in  the  electrical  world "  : 
"  entirely  opposite  views "  to 
with  the  remark  "  it  is  an 
insult  to  such  men  to  force  these  articles  down  their 
throats"  ;  .and  after  demolishing  us,  leaves  a  veritable 
sword  of  Damocles  suspended  above  our  unworthy  heads — or, 
to  be  more  exact,  our  circulation. 

How  can  we  answer  such  a  communication !'  The  tempta- 
tion is  to  make  merry  with  such  statements,  but  we  will 
resist  it,  and  try  to  answer  the  writer  in  a  few  sentences,  and 
we  hope  that  \\hat  we  have  to  say  will  not  meet  with  an 
unsympathetic  reception  in  the  minds  of  our  readers 
generally.  The  Electrical  Review  is  an  industrial  as 
well  as  a  technical  journal,  and  when  legislative  measures  or 
labour  disaffection  threaten  to  affect  industry  adversely,  we 
regard  it  as  our  duty  to  express  freely  our  conscientious 
opinion,  whether  pro  or  anfi  the  Government  of  the  day. 
Of  coui"se,  when  our  views  are  tUfferent  from  those  held  by  a 
reader,  we  are  one-sided — but  so  is  he  I  But  we  have  no 
axe  to  grind,  no  interests  to  serve,  save  those  of  the  industry. 
If  a  representative  t)rgan  of  the  industry  is  to  take  no  sides 
in  the  discussions  of  the  day,  it  will  be  a  weak  sort  of  pro- 
duction and  will  in  no  sense  lead  its  readers'  thoughts. 

The  mere  fact  that  we  take  one  pirticular  side  is  an  open 
admission  that  there  is  another.  Yes — theiv  are  among  our 
readers  those  who  are  not  "  capitalists  " — ay,  \ery  many  of 
them — <ligressiiig,  some  of  them  have  become  t-apitalists 
because  they  /uive  read  us  I — but  is  it  only  the  capitalist  who 
holds  the  views  we  express  on  labour  and  industrial  ques- 
tions ?  Far  from  it.  Perhaps  our  corres^xnulent  ivfuses  to 
recognise  that  in  many  resi)ects  the  interests  of  the  capitalist 
in  industrv  are  identical  with  those  of  the  **  worker."  We 
liavc  always  recognised  that  ditt'erence  of  opinion  lietween 
us  and  our  readei-s  is  inevitable,  otherwl-^e  we  should  never 
have  so  freely  opened  our  *'  Coirespondence "  eohnnns  for 
argument.  But  abuse  is  not  argument,  and  still  less  can 
anonymous  abuse  find  admission  there.  We  aim  at  furnish- 
ing a  variety  of  matter.  bi>th  industrial  and  technical,  in  each 
if^sue — we  force  nothing  uj^khi  anyUxly.  The  readier  will 
choose  for  himself  what  is  of  service,  and  matters  might  work 
a  little  more  happily  and  smoothly  if  he  endeavoureil  to  re- 
cognise that  there  may  be  many  who  ha\e  a  taste  for  what 
he  abhoi-s — even  in  an  electrical  journal.  If  Nonconformist 
divines  can  protest,  as  they  have  done  in  the  7Vw<*',n\  that  they 
never  prf^achod  a  political  sermon  in  their  liws.  surely  we  can 
say  that  we  liave  never  published  a  i.K)liti('al  article  unless  it 
was  industrial  also. 

D 
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CONTINUOUS-CURRENT    MOTORS    WITH 
COMMUTATING     POLES      AND      CAST-IRON 

MAGNETS. 


Rv  J.  W.  BURLEIGTI. 


The  writer  believes  it  is  generally  considered  impracticable, 
commercially,  to  construct  an  all-cast-iron  magnet  system 
suitable  for  continuous-current  machines  having  commutating 
poles.  It  is,  however,  a  feasible  proposition  to  construct 
with  an  all-cast-iron  magnet  system,  and  at  the  same  time 
secure  the  characteristics  usually  associated  with  sound 
design. 

It  is  proposed   in    the   following   notes   to   describe  the 
technical  details  of  a  machine  so  constructed  :  also  to  point 


T" 


Smaller  (ioefficients  can,  doubtless,  be  obtained,  but  it  must 
be  remembered  that  a  small  output  coefficient  does  not 
always  indicate  minimum  cost  of  total  material.  It  frequently 
happens,  particularly  in  small  machines,  that  the  armature 
dimensions  may  be  increased  for  a  given  output,  without 
affecting  ad\'ei'sely  the  cost,  tlie  reason  being  that  armature 
material  is  offset  by  the  decrease  in  field  coppei-  due  to  the 
lessened  density  in  the  armature  teeth  and  air-gap. 

The  ventilation  of  the  new  design  is  a  great  aid  towards 
the  use  of  an  all-cast-iron  magnet  system.  For  a  given 
temperature  rise,  it  is  found  that  the  number  of  armature 
conductors  may  be  increased  from  20  to  30  per  cent.  This 
means  for  any  particular  output  a  like  decrease  in  magnetic 
flux  ;  nor  must  it  be  thought  that,  by  increasing  the  number 
of  armature  conductors,  and  thereby  the  resistance,  a  diminu- 
tion is  effected  in  efficiency,  or  that  the  copper  in  the  main 
circuit  is  increased.     This  is  quite  obvious,  because  we  have 
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Fig.  2. 


out  some  interesting  effects  which  will  show  where  great 
advantages  accrue. 

The  construction  is  based  on  the  magnet  system  described 
by  the  writer  in  the  Electrical  Review,  dated  November 
26th,  1909.  Stated  briefly,  the  magnets  are  so  arranged 
that  the  angle  between  the  axis  of  a  main  pole  core  and  the 
axis  of  a  commutating  pole  =  360/n.p.,  where  n.p.  equals 
the  number  of  main  poles. 

In  the  interpolar  spaces  not  occupied  by  commutating 
poles,  the  main  field  coils  are  brought  directly  over,  and 
parallel,  or  nearly  parallel,  to  the  armature  conductors  under- 
going commutation.      Placing  the  field  coils  in  this  position 


Fig.  3. 


Fig.  4. 


lessens  magnetic  leakage,  and  reduces  the  amount  of  copper 
required  for  the  commutating  poles. 

Portions  k  e,  fig,  1,  being  required  only  to  carry  the  com- 
mutating flux,  are  cut  away,  leaving  large  ventilating  spaces. 

For  comparative  purposes,  we  Avill,  first,  consider  the 
output  coefficient  of  armatures.  This  output  coefficient  is 
usually  expressed  as  follows  : — 

D2  L  =  ^y^.    X    c, 

where  d  =  diameter  of  armature  in  inches,  l  =  length  of 
armature  in  inches,  w,.  =■  watts  generated  per  revolution  per 
minute,  and  c  =  output  coefficient.     In  the  case  of  motors, 

Wr  =  B.H.P.    X    74G/R.P.M. 

The  curve  shown  in  fig.  2  represents,  I  believe,  the  maxi- 
mum coefficient  required  for  the  new  type  of  machine.  The 
small  circles  are  for  armatures  by  different  designers,  and 
are  selected  at  random.  It  will  be  noticed  that  the  curve 
shows  an  average  value,  and  that  even  with  all-cast-iron 
magnets,  it  is  not  necessary  to  increase  the  armature 
dimensions,  as  one  might  think  would  be  necessary  on  first 
thoughts. 


saved  the  loss  and  copper  in  two  commutating-pole  coils  ; 
also  there  is  less  iron  loss. 

A  remarkable  fact  connected  with  an  all-cast-iron  design 
is  that  the  usual  leakage  coefficient  is  a  negligible  factor  in 
the  design.  Neglecting  a  leakage  coefficient  and  providing 
an  excitation  as  calculated  in  the  ordinary  manner,  will 
result  in  a  greater  magnetic  flux  than  is  required. 

A  reference  to  figs.  3  and  4  will  assist  a  student  in  seeing 
that  a  reduction  in  magnetic  leakage  would  be  expected  with 
the  coils  in  the  particular  position  of  this  design.  Exactly  why 
such  a  big  effect  is  obtained  in  practice  is  rather  difficult  to 
realise. 

As  will  be  expected,  the  length  of  mean  turn  of  field 
winding  is  greater  than  in  the  ordinary  construction.  The 
increased  length,  however,  is  very  little,  and  is  more  than 
compensated  for  by  the  reduced  excitation. 

In  diagram  fig.  5  the  full  line  represents  the  mean  length 
of  turn  for  the  new  design  for  outputs  up  to  an  equivalent 
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Fig,  5. 


The   dotted  line   shows 
required    for    ordinary 


of  40  B.H.P.  at  700  revolutions, 
approximately     the     mean     turn 
construction. 

In  fig.  6  the  full  and  dotted  lines  represent  respectively 
the  ampere-turns  per  pole  required  for  the  new  and  for  the 
ordinary  construction. 

Big  difl'erences  of  opinion  will  naturally  occur  as  regards 
value  of  the  mean  length  of  turn  and  excitation,  and  prob- 
ably for  the  ordinary  and  the  improved  design  better  figures 
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may  be  ol)Laiiic(l.     The  writer  l)eli('ves,  however,  the  figures 
j(iven  represent  fair  vahies  for  comparative  purposes. 

As  is  well  known,  the  weif^ht  of  field  copper  can  easily  be 
calculated  by  the  followinj^  formula  : — 

Net  weiijlit  m  lb.  r^er  coil  =  -^ ~ » 

where  a  t  s  =  ampere-turns  per  coil,   v  =  mean  length  of 
turn,  \v  :;=  watts  per  coil,  c  =  a  constant  value  3,800,000, 

We  can  now  compare  the  field  copp<ir  recjuired  for  a  motor 
with  au  output  of,  say,  10  H.H.i'.  at  1,000  IM'.M.,  having  a 
Wr  of  10  X  "7 1(;/1,000  =  7-4(;.  Referring  to  the  curves 
for  ordinary  construction,  wo  find  tlie  mean  length  of  turn 
to  be  22-25  in.,  and  tlie  excitation  2,400  ampere-turns. 
Allow,  say.  a  loss  of  '»0  watts  per  coil.  From  the  above 
formula  the  net  weight  of  copper  for  the  four  poles  is  (iO  lb. 

With  the  new  design  the  length  is  2'>  in.  The  excitation 
required  is  1 ,900  ampere-turns.  With  the  same  watt  loss  the 
net  weight  of  copper  required  is  47'')  lb. 

It  will  be  noted  that  in  spite  of  the  fact  that  cast-iron  is 
used  for  the  magnets  the  cost  of  field  copper  is  not  increased, 
nor  is  there  a  greater  loss  in  excitation  watts. 

The  following  data  relate  to  a  reversible  motor,  which 
was  tested  for  one  hour  at  10  b.h.p.,  870  e.p.m.,  460  volts, 
and  also  tested  for  six  hours  at  C  b.h.p.,  920  r.p.im., 
460  volts  :— 

Armature. —  8  in.  diameter,  length  over  laminations 
6,|  in.  ;  1  vent,  '287  in.  wide  ;  4(;  slots,  1  in.  x  '26  in.  ; 
number  of  wires,  1,918  ;  size  of  wire,  18  b.w.o.  ;  weight 
of  wire,  1 8  lb. 

Commutator. — Diameter,  6|  in. ;  number  of  sections,  137  ; 
brush,  I  in.   x  ^  in. 

Fiefd  Magnets. — Material,  ordinary  cast-iron  in  one  cast- 
bore,  8i\  in. 

Field  Winding's. — 


ing; 


25  s.w.G. 

26  s.w.G. 


4-2  lb.  net  weight ;  turns,  1,914  \  4,317  turns 
4-42       „       „  „       2,403  j      per  coil. 


8      HI- 


8*64  lb.  per  coil. 

Interpoles. — Material :    Wrought  iron-,  4  in.    x 
bore,  8^^  in. 

Interpole  Winding. — 196  turns  ;  11  b.w.g.    11  lb.  (net) 
each  coil. 


Weights. 

Cast-iron 220  lb. 

(including  feet) 

Armature    copper  18  lb. 

Field  copper       ...  34^  lb. 

Interpole  capper...  22  lb. 

Effective  disks    ...  39  lb. 


Effective  areas. 
Armature       69     sq.  era. 

Teeth       ...     37-8      „ 
Gap  ...  116 

(effective) 
Field        ...     98-5      ., 
Yoke        ...  116 


Length  of 

magnetic 

path, 

6 


cm. 


2-54 
•239 
•261 
10-75 
7-62 


Weig^ht  of  complete  motor,  510  lb. 


Test  at  460  volts,  10  b.h.p.,  870  e.p.m.  ;  temperature  rise 
after  1  hour's  run:  armature,  54°  C. ;  field  coils,  32°  C.  ; 


interpole  coils,  47°  C.  ; 

commutator. 

39'  C. 

Test  at  460  volts,  6 

b.h.p.,  920  R.P.M.  : — 

Armature 

Shunt 

Revolutions 

Time.               Volts, 

amperes. 

current. 

per  min. 

8.45                  460 

11-2 

-50 

840 

9.45                    „ 

112 

•434 

880 

10.45 

11-3 

-42 

900 

11.45 

ir2 

-413 

910 

12.45                    ,, 

11^3 

-408 

915 

1.45                    „ 

113 

•405 

920 

2.45 

113 

•405 

920 

Temperature  rise  after  6  hours'  run  at  6  b,h,p.  : — 
Armature,  30*^  C.  ;  field  coils,  42°  C.  ;  interpole  coils,  33"  C.  ; 
commutator,  25°  0.  Armature  current  when  running  light 
=  •()  ampere. 

The  loss  in  iron,  bearings,  windage,  and  commutator 
friction,  is  276  watts.  From  this  figure  it  will  be  apparent 
that  the  use  of  solid  pole  pieces  is  quite  satisfactory. 

T  should  like  to  point  out  that  it  is  not  at  all  necessary  to 
use  such  a  large  number  of  commutator  sections  as  embodied 
in  the  above  design.  It  was  done  simply  because  137  sections 
happened  to  be  the  nearest  available  commutator  in  stock. 
Moreover,  a  less  number  of  slots  could  easily  be  used  in  this 
armature  ;  the  output  could  then  be  increased  about 
20  per  cent.  • 


Fig,  7  is  a  magnetisation  carve  taken  from  this  machine. 
Selecting  a  flux  of,  say,  '75  megaline  or  12.j  English  lines, 
we  find  the  excitation  required  Ls  1,^80  ampere-tnmfl.  The 
following  figures  represent  the  various  densities  and  excita- 
tion required,  calculated  on  the  ordinary  lines,  and  Degl<.-<;ting 
a  Unikage  coefficient : — 


Deniily. 

Ampere-tarns 

Arinuture  ... 

10,850 

40 

Teeth           

19,Wj 

230 

Gap 

6,4«0 

1..VXJ 

Field            

7,620 

462 

Yoke           

6.460 

204 

Total 


2,226 


From  these  figures  we  gather  that  the  calculated  ampere- 
turns  .^equired  for  the  iron  path  =  2,226  —  1,300  =  926, 
whereas  only  1,880  —  1,300  =  hHu  were  re<|uired. 
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Fig.  6. 


The  reactance  voltage  at  6  b.h.p,  =  5-6  volts.  To 
neutralise  this  a  density  of  2,800  lines  would  be  required  in  the 
interpole  gap  in  a  machine  having  one  commutating  pole  per 
main  pole.  It  would  therefore  be  expected  that  double  this 
density  would  be  required  if  half  the  number  of  commu- 
tating poles  only  were  used.  This  is  not  so,  however,  in  the 
new  design,  as  a  density  of  2,800  lines  per  sq.  cm.  was  found 
ample  for  sparkless  commutation. 

The  weight  of  the  cast-iron  magnet  system  is  very  little 
different  from  that  of  an  all-steel  magnet  system  of  the 
ordinary  type.  Naturally,  the  areas  are  greater,  but  this  is  very 
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Fig.  7. 

nearly  off-set  in  consequence  of  the  mean  length  of  path  for 
main  magnetic  flux  being  reduced  to  a  minimum  in  the  new 
design. 

The  new  type  of  construction  greatly  lessens  the  machin- 
ing required,  minimises  stock,  and  will  not  only  effect  a 
larger  output  from  a  given  size  of  works,  but  will  substantially 
reduce  the  prime  cost. 

The  efficiency  is  quite  equal  to  tliat  of  steel  construction, 
and  the  commutating  properties  are  such  that  in  a  number  of 
four-pole  machines  so  far  constructed,  it  was  found  that  even 
with  two  consecutive  rows  of  brushes  lifted,  at  full  load,  there 
was  only  very  slight  sparking,  and  in  some  instances  none. 

In  the  machines  so  far  constructed  the  cast-iron  has  been 
of  quite  an  ordinary  grade  and  worked  at  an  apparent  density 
of  about  7,800  lines  per  sq.  cm.  up  to  12  h.h.p.  output. 
It  will  probably  be  found  in  the  larger  sizes  that  even  an 
apparent  density  of  10,000  Imes  may  not  be  too  high. 


THE     ELECTRICAL     REVIEW.        t^ol.  70.    No.  1,780,  January  5,  1912. 


ON  THE   EFFICIENCY   OF  ACCUMULATORS. 


By  W.  HIBBERT. 


Ik  the  (.'tKcioncy  of  an  accuinulutor  is  com{«ired  \vith  an 
engine  or  dvnamo,  it  seems  to  be  low.  The  difference  is  not 
so  prononnoed  if  the  operations  of  charge  and  discharije  are 
of  small  dnrati(n\  and  follow  each  other  at  once.  Bnt  where 
a  discharge  runs  on  for  se\en  or  eight  hours  and  is  then 
ft)llowed  by  a  corresponding  charge,  the  efficiency  found  is 
somewliere  near  80  per  cent.  Now,  the  work  done  in  charge 
oi"  discharge  depends  on  tliree  factors — \'olts,  amperes  and 
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Cells  marked  U  were  treated  in  ordinary  way,  acid  was  unchanged.     In  those 
marked  C,  the  acid  was  changed  twice  every  cycle. 

Fig.  1. 
hours — and  under  favourable  conditions  a  good  battery  will 
return  almost  as  many  ampere-hours  as  were  ]iut  into  it.  The 
loss  in  the  quantity  of  electricity  will  not  be  more  than  3  or 
4  per  cent. 

This  is  only  another  way  of  saying  that  the  chief  factor  in 
determining  efficiency  is  the  difference  of  voltage  during 
charge  and  discharge.  During  charge,  the  average  volts  are 
nearly  2-2,  while  during  discharge  the  a^^erage  figure  is  about 
1-95  volts.  This  factor  alone,  therefore,  would  determine  an 
efficiency  of  about  88  per  cent.  It  is  evident  that  any 
appreciable  improvement  in  efficiency  must  arise  from  a 
closer  approximation  between  the  charge  and  discharge 
voltage.  The  latter  must  be  raised  or  the  former  diminished. 
The  terminal  voltage  of  a  cell  has  the  value  v  =  E  —  c  R,: 
during  discharge,  and  v  +  c  R,;  during  charge.  If  we 
assume  that  e  and  c  have  the  same  value  in  the  two 
equations,  the  terminal  voltage  in  discharge  must  be  2  C  R,: 
below  that  observed  in  charge,  and  for  any  given  current 
must  depend  on  the  internal  resistance  of  the  cell.  At  first 
glance,  this  difference  might  be  thought  to  account  for  the 
low  efficiency,  but  an  examination  of  actual  cells  and  the 
volts  lost  by  internal  resistance,  shows  that  this  is  not  the 
case.  Resistance  accounts  for  less  than  half  of  the  12  per 
cent,  loss  in  volts.  It  may  be  responsible  for  about  5  per 
cent,  of  the  total.  That  it  does  not  cover  the  whole  loss  is 
shown  by  the  fact  already  mentioned,  that  short  cycles  (a  few 
seconds  charge  or  discharge)  show  improved  efficiency, 
although  they  are  afflicted  with  the  2  CR;  loss  quite  as  iHuch 
as  are  the  longer  cycles. 

To  account  for  the  unallotted  balance,  we  must  go  to  the 
fact  that  the  electromotive  force  E  is  also  different  in  the 
charge  and  discharge,  and  the  question  arises  whether  there 
is  any  chance  of  diminishing  this  difference.  Since  the 
researches  of  Dr.  Gladstone  and  the  present  writer  it  has 
generally  l)een  admitted  that  changes  in  e.m.f.  depend  on 
differences  in  acid  strength  in  the  i)ores  of  the  plates,  and 
the  known  effects  of  electrolysis  enable  us  to  see  how  such 
differences  arise. 

During  discharge  the  acid  is  abstracted  from  the  liquid  in 
the  pores,  which  is  therefore  necessarily  weaker.  During 
charge,  the  electrolytic  wandering  of  the  ions  makes  the  acid 
stronger  in  the  })ores  of  the  positive  plate,  where  it  is  most 
efficacious  in  raising  the  voltage.  (See  fig.  7,  page  431, 
Journal  I.E.E.,  1892.) 

In  thinking  of  these  things  it  occurred  to  tlie  writer  that 
this  source  of  loss  might  be  lessened  by  the  following 
device.  The  efficiency  of  two  similar  cells  was  determined 
by  charging  the  plates  in  weak  acid  and  discharging  them 
in  stronger.  In  other  words,  at  the  end  of  a  charge  the 
plates  w'ere  lifted  from  a  box  containing  weak  acid  and 
put  into  another  containing  strong  acid.  At  the  end  of 
a  charge  the  reverse  transfer  was  made.  The  current  was 
kept  at  a  predetermined  value,  and  the  potential  difference 
read  on  a  sensitive  voltmeter. 

At  the  end  of  a  cycle  the  readings  of  the  voltmeter  were 
plotted  against  ampere-hours  in  the  usual  way,  and  the  work 


put  in  during  charge  and  that  given  out  during  discharge 
obtained  from  the  enciloscd  areas. 

It  was  thought  that  it  would  be  too  laborious  to  go 
through  the  usual  repetition  of  cycles  until  constant  results 
were  obtained,  and  the  early  results  were  therefore  compared 
with  two  similar  cells  in  which  the  acid  remained  unchanged. 
In  the  final  result,  however,  the  experiments  w'ere  repeated 
often  enough  to  show  that  constant  figures  were  being 
obtained. 

All  the  cells  were  charged  and  discharged  in  series,  so  that 
the  ampere-hours  were  tin;  same  for  all.  The  voltage  limits 
laid  down  were  2*4  for  charging  and  1*8  for  discharging,  as 
shown  by  the  ordinary  cells. 

Fig.  1  indicates  the  general  arrangement,  and  fig.  2 
indicates  the  difference  in  voltage  observed.  By  the  change 
in  acid,  a  lo/ror  voltage  sufficed  to  charge,  this  adA'antjige 
being  somewhere  about  0'06  volt.  Similarly,  a  higher  voltage 
was  obtained  in  discharge,  though  the  advantage  here  was 
only  about  ()"02  volt.  The  net  result  was  of  such  an  order 
that  the  efficiency  was  raised  by  about  5  per  cent.,  say,  from 
a  value  of  85  to  one  of  90  per  cent.  This  is  not  quite  so 
large  as  theory  would  suggest,  but  the  reason  is  soon  found. 
The  method  adopted  is  able  to  change  the  strength  of  the 
acid  in  the  body  of  the  cell  at  the  appropriate  times,  but  it  is 
the  Uquid  in  the  pores  of  the  active  material  which  deter- 
mines the  E.M.F.,  and  this  is  changed  merely  by  the  slow 
process  of  diffusion.  Hence  the  mechanical  changing  of  the 
acid  only  partly  accomplishes  what  was  proposed,  and  so  far 
fails  to  give  the  full  effect  desired. 

We  are  brought  once  more  to  see  what  was  asserted  in 
Gladstone  and  Hibbert's  paper,  that  an  increase  in  the  rate 
of  diffusion  would  help.  If  diffusion  could  be  so  expedited 
that  the  acid  in  the  pores  could  never  differ  much  from  that 
outside  the  plates,  the  charging  voltage  would  not  exceed  the 
dischargmg  ^-alue  by  more  than  2  c  Rj.  As  a  matter  of  fact, 
there  is  no  chance  of  making  diffusion  take  place  rapidly 
enough,  but  as  its  rate  increases  with  rising  temperature, 
some  efficiency  cycles  were  taken  at  30°  or  40°  C. 
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Two  cells  were  placed  in  a  water  bath  kept  at  about  3 
and  placed  in  series  with  two  similar  cells  standing  in  the 
ordinary  air  at  an  average  temperature  of  19°  (July).  Many 
cycles  were  taken,  and  gave  practically  the  same  result.  (In 
these  experiments  the  acid  had  the  same  strength  in  all  four 
cells  :  temperature  was  the  only  difference.)  The  following 
short  table  shows  the  general  nature  of  the  results  : — 

Effect  of  temperature  on  the  efficiency  of  an  accumulator. 
Discharge  current,  1*5  amperes  ;  charge,  1'3  amperes  : — 


Discharge  watt  hours 
Charge          „         „ 
EiBciency 


Ordinary  Temperature.  37°  C. 

14-0  14-84 

1716  1667 

81-5  89-0 


The  a\'erage  voltage  of  the  warm  cells  exceeded  that  of 
the  cold  cells  by  about  O'O?  volt.  During  discharge  the 
difference  was  small. 

The  net  result  of  these  experiments  shows  that  the 
efficiency  of  accumulators  can  he  increased  by  two  distinct 
methods.  Both  of  these  methods  depend  on  the  same 
theory,  and,  so  far,  they  afford  additional  verification  of  tlie 
theory. 

Whether  either  of  the  methods  is  cajmble  of  being  used 
in  practice  is  a  moot  question.  Changing  the  acid  twice  in 
every  cycle  is  an  impracticable  process.  Keeping  the  tem- 
perature up  is  comparatively  easy,  but  before  it  could  be 
seriously   proposed,  the  effect  on  "  life  "  would  ha\e  to  be 
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(X)n8idere(l.  Such  evirlence  as  is  already  to  hand  indicates 
tliat  lofjal  action  increases  rapidly  witli  tem[x?i"atnre,  and, 
therefore,  that  disintej^ration  of  the  i)ositi\e  plates  would 
probably  be  accelerated.  Such  a  result  would  more  than 
counterbalance  any  gotxl  accruing  from  increased  efficiency. 
For  the  moment  we  must  be  content  to  look  on  the  fore- 
fj^o'm^  results  as  interesting^  demonstrations  of  the  losses 
arising  in  accumulators.  We  are  confronted  by  the  facts 
that  an  increased  rate  of  diffusion  increases  capacity  and  effi- 
cien(;y,  but  if  it  depend  on  higiicr  temj)erature  it  will  probably 
shorten  tiie  life  of  the  cells. 


A    LAMP-TESTING    BOARD. 


By  H.  R.  TAUNTON, 


Testing  lamps  on  receipt  and  before  despatch  is  an  absolute 
necessity  in  these  days  of  metal  filaments.  To  any  firm  of 
contractors  handling  quantities  of  these  lamps,  particularly 
if  they  are  of  the  varying  voltages  consequent  on  a  country- 
house  connection,  a  simple  lamp  testing  board  is  indispen- 
sable. In  a  crude  and  clumsy  way  its  place  is  easily  filled 
by,  for  instance,  half  a  dozen  different  pieces  of  flex  con- 
necting varying  numbers  of  lampholders  in  series.  To  make 
up  a  simple,  i\eat,  fool-proof  apparatus  is  another  matter,  and 
presents  an  interesting  little  problem. 

Let  it  be  required,  for  example,  to  design  a  lamp-testing 
board  for  a  100-volt  circuit,  so  tliat  four  B.C.,  or  fours. B.C., 
lamps  can  be  tested  either  four  in  parallel,  four  in  series, 
three  in  series,  or  two  twos  in  series.  It  will  be  found  th^t 
they  can  be  connected  up  with  suitable  switches  in  quite  a 
number  of  ways  to  give  the  desired  result.  It  is  difficult, 
however,  to  avoid  the  possibility  of  a  combination  of  switches 
causing  a  dead  short-circuit  between  poles  ;  and,  this  pitfall 
dodged,  to  guard  against  the  probability  of  the  switches 
being  so  manipulated  that  lamps  may  be  damaged  by  exces- 
sive voltage,  as,  at  the  best,  it  will  be  found  that  not  less  than 
two  two-way,  and  three  one-way,  switches  will  be  required. 


Lamp-Testing  Boakd  :  Diagram  op  Connections. 

If  the  puzzle  be  attacked  on  the  lines  of  using  wall  plugs 
to  effect  the  necessary  combinations,  there  is  a  gain  in 
apparent  simplicity,  due  to  the  double  break  afforded  by  the 
two-pin  comiectors ;  four  plugs,  or  even — in  one  way — 
three  plugs,  will  serve  to  do  all  that  is  necessary.  A  fatal 
defect,  however,  of  such  a  board  is  that  in  certain  combin-i- 
tions  the  pins  of  the  connectors  are  unavoidably  ali\e,  and  at 
different  potentials.  Besides,  the  possibility  of  mistakes  on 
the  part  of  the  tester  is  still  present. 

The  solution  of  the  problem  here  given  reduces  the 
necessary  gear,  including  the  eight  batten  holders,  to  the 
compass  of  a  standard  six -way  block  ;  effects  all  the  required 
combinations  with  a  single  simple  fitting  ;  and  eliminates 
the  chance  of  a  mistake  by  anybody  Avho  is  not  either  blind 
or  m'entally  deficient. 

The  diagram  shows  the  general  arrangement  and  the  con- 


nections. The  eight  lampholderH  are  shown  fi.xed  on  the 
upper  two-thirds  of  a  six-way  block.  (The  B.B.C.  holders 
am  be  plar-ed  I)etween  the  B.C.  holders,  as,  of  rourse.  the  two 
types  of  lamps  will  never  Ije  teste<l  simultaneously.;  Tie 
remaining  third  of  the  block  is  occupied  by  two  rows  of 
small  holes,  al>out  an  inch  ayjart.  The  single  cin:les  ani 
dummy  holes  bfjred  through  the  block,  and  taking  a  con- 
nector pin  easily.  The  four  double  circles  are  holes  liaving 
screwed  into  them,  counter-sunk,  the  sockets  taken  fronj  a 
couple  of  wall-plugs,  the  original  terminals  being  attached  u> 
the  ends  projecting  at  the  back. 

The  other  essential  part  of  the  devit«  is  a  special  "  six-pin 
plug."  This  is  simply  made  up  of  three  bases,  complete  with 
pins  and  terminals,  taken  from  standard  two-pin  wjnnectors, 
and  s(;rewed  to  a  vulcanite  \)\(x:k  (alxjut  :i|  in.  x  2^  in.  x 
^  in.  deep),  so  that  the  four  pins  in  the  lKjttf)m  row  are 
equally  spaced  and  in  alignment  with  the  two  pins  in  the 
upper  row,  as  indicated  on  the  diagi~am  by  dotted  lines.  The 
centres  of  the  pins,  of  course,  must  a)incide  witli  those  of 
the  holes  in  the  teak  bk)ck. 

Suitable  wireways  being  provided  in  the  \ulcaniic  l*i.se, 
lengths  of  twin  flexible  are  l)rought  out  at  its  two  oppf>site  ends 
and  led  through  bushed  inlets  m  the  sides  of  the  teak  Iiase, 
where  they  should  be  knotted,  so  that  there  is  only  just 
sufficient  play  to  allow  the  "  six-pin  plug  "  to  V»e  moved  in 
either  direction  to  tlie  extreme  jK)sitions,  and  no  further. 
This  will  prevent  it  being  put  in  upside  down,  or  otherwise 
effecting  undesired  combinations. 

The  various  inter-comiections  having  been  made,  and  a  jtair 
of  leads  taken  through  the  side  of  the  block  to  the  source  of 
supply,  tlie  back  is  scaled  up,  or  othenvise  protected  from  the 
possibility  of  damage  :  small  labels  are  fixed  as  shown,  and  an 
arrow  mark  is  made  on  the  flat  top  of  the  "  plug  "  to  ser\e  as 
a  pointer.     The  board  is  then  ready  for  use. 

As  will  be  seen,  the  four  lamps,  whether  in  the  B.C.  or 
the  s.B.c.  holders,  are  placed  successively  in  parallel,  in  series 
of  four,  in  two  series  of  two,  and — one  \mng  cut  out — in  series 
of  three,  by  moving  the  "  plug  "  one  hole  at  a  time  towards 
the  right.  A  further  move  puts  the  "  plug  "  into  dummy 
holes  entirely.  The  same  principle  can  obviously  Ix?  easily 
extended  to  a  board  suitable  for  a  200-volt  supply,  so  that 
25  and  3a-volt  lamps  can  be  tested,  as  well  as  50,  66  and 
100-volt  lamps. 

Such  a  board  is  all  that  any  contractor  requires  for  testing 
lamps  for  defects.  There  are  no  loose,  five  ends  ;  no  possi- 
bihty  of  arrivmg  at  a  dead  short-circuit  ;  and — mth  the 
labels — no  chance  of  the  most  freakish  store  ^)oy  making  a 
mistake  in  the  voltage,  as  each  change  is  made  by  a  smgle, 
simple  movement. 


SIMPLY  MADE    ELECTRIC    HEATERS   AND 
HOT    CUPBOARDS. 


By    WHISTLEFIELD. 


The  heating  properties  of  carlwn  lamps  can  Ixj  usefully 
employed,  and  at  least  one  firm  of  mannfacturei-s  uses  a 
carbon  lamp  as  the  heating  element  of  a  guinea  bodwarmer. 

There  are  a  numl)er  of  small  heatere  which  can  I*  easily 
made  and  for  which  lamps  form  \ery  suitable  heating 
elements,  the  bedwarmor  is  probably  the  liest  example.  All 
that  is  required  is  a  tin  about  8  in.  long  and  o  in.  diameter 
obtainable  from  any  grocer  ;  a  hole  is  made  in  the  Ixutom 
of  the  tin  and  finished  off  with  a  file  to  1^  in.  chameter  : 
the  lamp  end  of  a  cord-gripholder  is  inanted  uito  the 
opening  from  the  outside  and  the  tin  is  gripjxxl  by  raemis  of 
the  shade  carrier  ring. 

A  5-c.P.  lamp  in  the  holder  in  the  tin,  and  a  length  of 
flexible  connected  to  the  cord-gripholder  and  ending  in  an 
adaptor  or  plug,  completes  the  apparatus. 

A  flannel  bag  large  enough  to  slip  over  the  tin  and  pro- 
vided with  a  neck  which  can  l>e  drawn  together  by  means  of 
a  tape,  like  a  brush  or  sponge  bag,  gives  it  a  more  finished 
appearance,  as  well  as  making  it  piore  pleasant  to  the 
touch. 
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When  the  hmip  is  switched  on,  heat  is  given  to  the  tin  by 
the  lamp  at  a  uniform  rate,  and  the  temperature  of  the 
warmer  will  rise  till  it  reaches  a  point  at  which  the  tin 
radiates  the  heat  as  fast  as  it  receives  it  from  the  lamp  ;  when 
this  point  is  reached  the  temperature  of  the  tin  will  not 
increase  any  more,  no  matter  how  long  the  current  is  left  on. 
A  5-c.p.  lamp  will  maintain  the  temperature  of  a  tin  of 
the  dimensions  given  at  a  comfortable  heat  all  night  among 
the  bed  clothes  without  the  least  danger  of  scorching  ;  and 
since  it  consumes  20  watts  only,  will  run  for  50  hours  before 
consuming  1  unit.  If  a  much  larger  tin  is  used,  a  larger 
lamp  may  be  required  ;  but  since  the  lid  of  the  tin  only  has 
to  be  taken  off  to  change  the  lamp,  it  is  not  a  difficult  matter 
to  alter  the  heating  element. 

Another  useful  piece  of  apparatus  of  a  similar  nature  is  an 
electrically-warmed  footstool. 

A  flat  biscuit  tin  with  a  cord  grip-holder  fixed  to  a  hole  in 
the  side  of  the  tin  by  means  of  the  shade  carrier  ring,  com- 
pletes the  warmer  ;  the  bottom  and  sides  of  the  tin  should 
be  lagged  with  sheet  asbestos  on  the  inside  to  prevent  radia- 
tion at  these  places,  and  the  lid  alone  should  be  allowed  to 
give  off  heat  ;  by  doing  this  the  radiating  surface  of  the  tin 
is  reduced  and  a  high  temperature  can  be  maintained  by 
means  of  a  smaller  lamp  than  if  the  whole  surface  of  the  tin 
were  unlagged. 

The  top  of  the  tin  should  be  very  slightly  padded,  and 
the  whole  covered  with  a  suitable  cloth  in  keeping  with  the 
style  of  the  carpet. 

An  8-C.P.  lamp  will  be  found  to  give  an  apprecialile 
A\arinth  to  the  top  of  such  a  footstool,  which,  of  course, 
is  not  meant  for  use  with  heavy  outdoor  boots,  but  only  for 
the  thin  slippers  which  are  usually  worn  in  the  house. 

Lf  desired,  a  switch  can  l)e  attached  to  the  side  of  the  tin 
liy  means  of  a  couple  of  ^-in.  bolts  and  nuts,  and  operated  by 
the  foot  when  the  temperature  needs  regulating. 

When  a  switch  is  used  the  flexible  wire  nmst  be  carried 
into  the  tin  through  a  hole  suitably  bushed  ;  a  thin  board, 
long  enough  to  reach  from  one  side  of  the  tin  to  the  other, 
is  inserted  and  firmly  fixed  in  position  to  leave  about  1  in. 
space  l)etween  the  board  and  the  side  of  the  tin  where  the 
wire  enters.  A  batten  holder  is  attached  to  this  board  and 
wired  in  circuit  with  the  switch.  The  board  can  be  kept  iu 
place  by  driving  a  few  sprigs  into  the  end  of  the  board 
through  the  tin. 

Anyone  who  has  to  study  in  the  early  morning  before  any 
fires  are  ax^ailable  will  find  that  a  footstool  like  the  cue 
described,  supplemented  by  a  rug  to  keep  the  knees  and 
legs  covered  will  keep  him  very  comfortable  at  a  current  con- 
sumption of  30  watts  («-c.p.  lamp),  or  33  hours'  use  can  be 
got  from  such  a  footstool  for  the  cost  of  1  unit. 

Another  useful  piece  of  apparatus  for  the  house  is  a  hot 
cupboard. 

Again  recourse  has  to  l)e  made  to  the  family  grocer  for  a 
suitable  box,  which  should  be  about  24  in.  by  30  in.  by 
about  15  in.  deep.  The  inside  of  the  ])ox  is  carefully 
covered  by  thick  brown  paper  to  make  it  quite  air-tight,  and 
over  this  is  tacked  thick  sheet  asbestos  ;  strips  of  ordinary 
capping  or  thin  wood  are  nailed  over  the  asbestos  along  the 
edge  of  the  box  where  the  door  will  be  fitted,  to  prevent  the 
edge  of  the  door  fraying  away  the  asbestos. 

The  door  consists  of  one  or  more  pieces  of  wood  fastened 
together  to  make  an  overall  size  equal  to  the  ovei-all  size  of 
the  box,  and  is  covered  with  brown  paper  and  asbestos  sheet 
also,  and  strips  of  wood  about  1  in.  s(]uare  are  nailed  along 
the  imier  side  of  the  dooi'  at  such  a  distance  from  the  ed<'-e 
that  it  will  fit  tightly  into  the  opening  of  the  cupboard,  and 
thus  make  a  tightly  closing  door  ;  a  pair  of  hinges  and  a 
hook  and  eyelet  for  keejnng  the  door  closed  complete  the 
cupboard.  A  striji  of  casing  long  enough  to  reach  from  one 
side  of  the  cupboard  to  the  other,  and  ha\ing  six  hatten 
holders  attached  to  it  is  fixed  i'loiig  tlie  back  of  the  cup- 
board near  the  bottom  so  that  the  lamps  lie  horizontallv. 
Two  switches  fastened  on  the  outside  of  the  box  to  control 
two  lamps  and  four  lam]is  each,  Mill  enable  the  user  to 
get  three  heats— 120-watt,  240-watt,  or  3G0-watt— with 
16-c.p.  lamps. 

A  grid  shelf  just  above  the  lamps,  and  another  about  the 
middle  of  the  box,   will  give  two  shelves  12  in.   high    x 
15  in.    X  24   in.,  which  is  large  enough  for  all  practical 
purposes. 


A  smaP  hot  cupboard  similar  to  this  fitted  with  one 
16-C.P.  lamp,  will  keep  baby's  food  hot  right  through  the 
night,  and  available  at  any  time  at  a  cost  which  is  trifling, 
especially  when  compared  to  the  convenience. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  vnttl 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Av  letter  can  be  published 
unless  we  have  the  lui-iter's  name  and  address  in  our  possessio7i. 


The  Aisociation  of  Consulting  Engineers. 

At  the  first  blush  the  Association  of  Consulting  Engineers 
appear  a  truly  admirable  institution,  the  only  fear  being  that, 
when  the  great  Gabriel  himself  is  asked  to  be  President,  he 
may  feel  unable  to  live  up  to  the  high  standard  of  the  rules 
of  conduct.     We  seem  to  have  heard  something  of  these  rules 
before,  and  we  can  only  be  thankful  that  admission  to  the 
charmed   circle  does  not  demand  first   a  remission  by  the 
high    priesthood  of  the  order,   of  the  sins  of  omission  and 
connnission,  of  wliich  candidates  may  have  been  guilty  in  the 
past,  else  had  the  membership  been  confined  to  the  galaxy  of 
stars,  who,  by  virtue  of  their  self-election  to  the  high  priest- 
hood, have  pardoned  their  own  transgressions.     But  let  us 
not  labour  this  point  too  se\'erely.     Doubtless  from  the  high 
plane  to  which  they  have  attained  they  see  more  clearly  from 
the  hilltops  the  folly  of  breathing  those  valley  fogs  thi'ough 
which  they  themselves  gasped  and  gulped  with  such  avidity. 
But  when  an  outsider  looks  upon  our  various  engineering 
associations,  with  the  knowledge  of  years  thrust  upon  him, 
he   must   be  dull    indeed   does    he    not   receive   a   mental 
impression  of  the  order   you  dimly  indicate.     One  and  all, 
for  no  distinction  is  necessary,  appear  to  be  run  purely  for 
the  special  benefit  of  the  galaxy.     Just  as  bodies  of  financial 
people  ring  the  changes  in  their  boards  of  directors,  so  do  we 
see  rings  and  groups  of  names  ever  kaleidescopically  shifting 
in  the  galaxy.     A  certain  few  appear  to  glide  with  facility  into 
positions — by  merit  raised  to  that  bad  eminence — to  become 
the  objects  of  back-patting  and  buttered  speeches  at  dinners 
and    other   functions,  and   these   attentions    are  invariably 
nuitual  within  the  ring.     Now,  is  it  not  a  fact  that  all  the 
ad\'antages  that  can  be    claimed  for  the   new   Association 
ought  to  l)e,  and   might  be,  brought  about  by  the  existing 
institutions  ?      Will   not   the    new   Association    be    simply 
another  full-page  advertisement  to  which  all  members  will 
equally  contribute,  but  which  will  blazon  only  the  names  of 
the  galaxy  of  stars  ?     Many  of  us  have  suffered  from  the 
advantages  that  have  accrued  to  the  galaxy  by  ^'ii'tue  of  their 
position  and  the  hidden  influences  unfairly  brought  to  bear 
in  their  favour. 

When  Smith  &  Co.  called  for  plans  of  a  small  power  plant, 
what  ha]:)pened  ?  Smith's  freeholders  were  the  Company  of 
Chaiitable  Bounders,  and  one  of  the  firms  who  tendered  for 
the  work,  told  Smith  that  they  had  influence  with  the  com- 
pany, one  of  their  men  havirig  been  a  Charitable  Bounder, 
and  they  could  easily  o\-erride  the  stringent  clauses  of  the 
freeholders.  But  they  promised  strong  obstruction  should 
any  other  firm  get  the  work.  How  can  the  new  society  ])Ut 
a  sto])  to  such  practices  ?  AVe  all  knt)W  tliat  they  exist. 
The  high  j)riests  know  it.  But  did  any  one  of  us  ever  know 
any  one  of  the  Institutions  ever  to  make  the  slightest  move 
to  i)rotect  the  weak  against  the  strong  :  to  ]3illory  those  who 
break,  not  only  the  rules  of  the  profession,  but  of  common 
de(^ency  ?  Will  a  seat  at  the  Council  Board  of  the  new 
Association  (>onvei-t  a  wolf  into  a  watchdog  ?  A  fresh 
association  is  but  ovcrlap]iing  a  novel  venture  on  a  con- 
fessed failure.  In  present-day  politics  it  is  not  all-round 
insurance  to  which  the  ])ublic  really  object.  It  is  to  over- 
hqiping. 

The  expenditure  of  the  Poor  Law  is  more  than  sufficient 
for  the  new  arrangements  to  render  the  Poor  Law  aui- 
necessary.  But  the  old  exiienditure  remains  and  the  new 
overlaps  it. 

Before  any  new  association  is  formed  professing  to  do  good 
to  the  profession,  let  the  profession  first  convince  itself  that 
it  is  something  more  than  a  machine  to  exalt  the. few.     Let 


Vol.70.  No.  i,78o,jANUAKy  5, 1912.]     THE    ELECTRICAL    REVIEW. 


them  ask  the  few  how  they  are  {^oiiig  U)  make  a  «uc(X'SH  for 
the  memhcrB  generally  ?  And,  if  success  is  possible,  wliy  has 
it  not  l)ceii  made  with  the  oldei'  institutions  ?  A  secession 
from  the  older  institutions  could  l>e  understo(K],  a  castin}^ 
away  of  tlie  loaves  and  fishes  of  office  and  the  Egyjitian  flesli- 
fM)(.s.  No  great  movement  of  reform  has  ever  been  carried 
through  l)y  men  who  have  worked  from  inside  a  charmed 
circle  ;  and  no  reform  of  the  engineering  profession  can  ever 
cMianate  from  those  who  are  in  tlie  ring,  either  fairly  or 
unfairly.  Until  the  various  professional  institutions  are 
differently  governed,  they  will  continue  in  their  present  useless 
courses. 

Coinicil  memltorship  should  l)e  more  fi'C(|uently  changed. 
The  ('Ouncil  should  be  elected  on  a  wider  l)asis,  and  should 
cease  to  be  a  sort  of  freehold.  'IMie  highest  eminence  in  the 
profession  should  not  even  be  held  to  entitle  any  man  to 
re?nain  on  the  Council  beyond  the  limit.  Nor  should  the 
(Council  at  any  time  contain  more  than  a  very  few  men  who 
have  previously  been  members,  and  fewer  still  who  have  been 
con  tern  poi-ary  members.  The  Council  might  occasionally 
l)econie  a  bit  of  a  bear-garden,  but  better  a  bear-garden  than 
a  smugly  complacent  group  of  the  elect,  who  take  care 
that  criticism  of  their  actions  is  howled  down  by  a  subser- 
vient few  followers  as  disloyalty  to  the  Council — such  sub- 
serviency being  usually  regarded  as  a  bid  for  a  place  in  the 
sun.  If  members  would  kick  a  little  and  insist  on  a  real 
reform  they  might  get  it,  but  only  l)y  refusing  to  cast  the 
Councils  in  stereo. 

As  to  the  new  rules,  they  are  simply  a  humorous  piece  of 
humbug  from  such  a  source. 

It  may  fairly  be  granted  that  any  new  member  of  Council 
may  enter  full  of  good  intentions.  But  the  position  of  any 
new  member  in  the  midst  of  any  old-standing  body  is,  at 
best,  somewhat  invidious.  The  well  known  insolence  of  the 
House  of  Commons  to  new  members,  whose  rights  are  as  great' 
as  those  of  older  members,  is  a  case  in  point. 

This  side  of  the  situation  would  be  relieved  were  a  Council 
to  consist  always  of  a  larger  leaven  of  new  members.  Experi- 
ence stands  for  much,  'tis  true,  but  it  has  its  qualifying  dis- 
advantages, not  the  least  of  which  ig  the  habit  so  quickly 
engendered  of  regarding  the  public  park  as  a  private  preserve. 
As  hi  ])olitics,  so  in  other  phases  of  life,  the  permanent 
servant  puts  on  the  airs  of  the  master  and  begrudges  his 
master  the  smallest  voice  in  aflfairs.  I  think  the  foregoing 
fairly  describes  the  attitude  of  mind  so  far  as  has  been 
revealed  to  me,  who  am 

Merely  a  Paying  Member. 

Westminster. 


Old  Carbon  Ends  and  Lamp  Caps. 

I  ghall  be  glad  to  know  if  any  reader  can  suggest  a  use 
for  old  arc  lamp  carbon  ends,  both  solid  and  mineralised. 

Also  to  know  what  is  the  value  of  the  platinum  in  an 
ordinary  32-c.p.  metallic-filament  lamp,  and  the  average 
jH'ice  paid  at  home  for  old  lamp  caps. 


Straits  Settlements, 

Nomnber  o{)//t,  lilll, 


H. 


Tlie  Institution  of  Electrical  Engineers. 

The  Electrical  Review  for  November  loth.  1911,  con- 
taining references  to  the  proposed  new  Articles  of  Associa- 
tion of  the  Institution  of  Electrical  Engineers,  has  just 
reached  here,  and  I  write  this  by  return  mail,  hoping  that  it 
may  arrive  in  time  for  someone  to  take  up  the  case  of  the 
members  rpsidinq  abroad. 

With  regard  to  the  rearrangement  of  the  membership,  it 
is  scarcely  possible  for  all  members  residing  abroad  to  be 
asked  for  their  opinions,  but  with  respect  to  the  proposed 
alterations  in  the  matter  of  annual  subscriptions,  some  effort 
should  certainly  be  made  to  ascertain  the  \iews  of  these 
members. 

The  unfairness  of  a  vountrij  member  having  to  subscribe 
the  same  amount  as  a  toivn  member  was  referred  to  both  in 
your  leader  and  by  Mr.  Solomon,  but  no  one  appears  to  liaAe 
looked  at  the  question  from  the  point  of  view  of  the  abroad 
members,  the  majority  of  whom  do  not  visit  England  more 


than  <)nce  in  five  yean*  or  Wi,  and  many  at  less  frequent 
intervals  even  than  that. 

It  w(juld  seem  to  })e  ridiculous  that  these  members,  who 
(^atmot  avail  themselves  of  tlie  V)enefits  U)  be  derived  from 
the  j»ro)^K>s{ds,  as  noted  by  Mr.  Hammond,  to  inaugurdt*- 
lectures  by  S|X'cialists,  to  hold  summer  meetings,  «fcc.,  .should 
be  expected  to  sulwcrilxj  antmally  the  same  amount  as  a 
member  resident  in  London,  and,  np  Ut  the  present,  the  .sub- 
scri[)tion  for  an  "  abroad  "  memb<.'r  has,  very  properly  and 
very  naturally,  l)een  of  a  smaller  amcjunt. 

Mr.  A.  CamplK-ll  suggested  that  not  more  than  two 
guineas  a  year  should  be  asked  from  A8.srK;iate  MemlK.TS  and 
Assoftiates  residing  presumably  in  London,  and  I  would 
further  suggest  that  the  sul>sfription  for  the  same  c-lansts  of 
members  resident  abroad  should  be  certainly  not  more  than 
one  guinea  and  a-half,  as  heretofore,  and  preferably  not  more 
than  one  guinea,  this  appearing  to  me  to  Ix;  a  perfectly 
reasonable  sum  for  a  member  who  receives,  in  the  matter  of 
lectures,  &c.,  nothing  but  his  copy  of  the  Journal,  mrjst  of 
the  contents  of  which,  by  the  way,  can  be  read  in  the  weekly 
electrical  papers — such  as  the  Electrical  Review,  d-c. 

The  suggested  one  guuiea  may  appear  perhaps  to  l)e  rather 
on  the  low  side,  but  it  would  seem  to  be  the  V)est  plan  to  fi.x 
some  such  amonnt  as  the  annual  sul)Scription  and  to  make, 
in  addition,  a  further  charge  of,  say,  three  guineas  or  wj,  as 
a  visiting  fee,  this  amount  being  paid  by  ^n  "  abroad " 
member  Avhen  home  on  leave  for  his  use  of  the  Institution 
library,  &c.,  during  that  time. 

I  trust  this  letter  will  catch  the  eye  of  some  "  abroad  " 
member  at  present  on  leave,  and  that  he  will  have  the 
opportunity  of  taking  part  m  the  discussion  from  the  point 
(>f  view  indicated  hereui. 

Failing  any  individual  taking  this  matter  up,  I  should 
think  that  many  members  resident  abroad  would  l)e  glad  if 
the  Electrical  Review  would  do  so,  should  this  V)e 
possible. 

One  other  point  strikes  one  at  the  first  perusal,  and  that  is, 
"  the  Council  may  require  candidates  for  Associate  Memlx;r- 
ship  to  pass  an  examination,  or  in  their  discretion  grant 
exemption  therefrom  "  (the  italics  are  mine).  This  rule 
would  surely  be  very  difficult  of  application. 

A>M.I«Ei«Ei* 

Straits  Settlements.  Derrml/er  bf/i,  IDII. 


THE    PHYSICAL    SOCIETY    EXHIBITION. 


(Continued  from,  page  1060,  Vol.  69.) 


Foster  Instrument  Co. 

An   interestingr   item   of    this  exhibit    was   the    Foster    paten 
"  strain-meter,"  for  the  direct  observation  of  strains.     This  device 
can  be  attached  to  any  member  of  a  ship,  crane  or  other  structure 


Fig.  2. — Foster  Strain-Meter. 


and  shows  the  strain  due  to  any  stress  applied  to  the  part  under 
observation.  It  consists  of  two  clamps  carrying  steel  rods,  one 
ending:  in  a  metal  chamber  provided  with  a  glass  gauge  tube,  and  the 
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other  bearing:  against  a  flexibly  mounted  diaphragm  which  closes 
the  chamber.  The  latter  is  filled  with  coloured  liquid,  and  when 
the  slijrhtest  increase  or  decrease  occurs  in  the  strain  to  which  the 
support  is  subjected,  the  movement  is  shown  to  a  greatly  magnified 
scale  by  the  liquid  in  the  grauge-tube — the  increase  being  about 
500  :  1.  The  device  is  applicable  to  a  great  variety  of  uses,  and  is 
extremely  sensitive,  measuring  elongations  to  ^^nc  in.  The 
Hoskins  "base  metal"  thermo-couples  of  nickel  and  chromium, 
which  develop  a  large  e.m.f.,  and  can  be  used  up  to  1,360*  C,  and 
the  Foster  fixed-focus  pyrometer  were  other  exhibits, 

EVERSHED   &  ViGNOLES,   LtD. 

This  firm  showed  the  "  Ducter  potential  ohmmeter,"  for  rapidly 
measuring  resistances  from  10  microhms  to  5  ohms  ;  this  was  fully 
described  in  our  issue  of  March  31st,  1911.  Another  exhibit 
was  a  speed  indicator,  consisting  of  a  magneto  generator  in  a  water- 
tight cast-iron  case,  connected  with  a  moving-coil  voltmeter.  We 
illustrate  the  former,  which  is  of  special  design  and  construction. 
The  armature  runs  in  Hoffmann  ball  bearings,  and  the  magnets  are 
well  aged  to  secure  permanence  and  constancy.  The  armature  com- 
mutator consists  of  substantial  copper  segments  with  air  insulation, 
no  mica  being  used  between  them,  and  the  brushes  are  carbon  blocks 


Fig.  3. — Generator  of  Speed  Indicator. 


supported  on  wires  stretched  by  springs  ;  they  are  pressed  on  the 
commutator  by  rubber  rods,  to  ensure  perfect  contact  under  the 
worst  conditions  of  vibration.  An  adjustable  magnetic  shunt  is 
provided  to  regulate  the  e.m.f.  in  the  event  of  accidental  variation 
in  the  magnetic  field.  The  driving  pulley  is  supported  on  ball 
bearings  quite  independent  of  the  armature  bearings,  so  that  the 
strain  of  the  driving  belt  is  borne  by  the  case  and  not  transmitted 
to  the  armature  shaft.  Any  of  the  firm's  standard  voltmeters  can 
be  arranged  for  use  with  the  generator,  and  calibrated  in  revolutions 
per  minute. 

Crompton  &  Co.,  Ltd. 

The  Crompton  potentiometer,  which  has  been  developed  into  a 
beautiful  example  of  high-class  design  and  workmanship,  various 
switchboard  instruments,  and  the  Crompton  road-wear  measuring 
machine,  as  used  by  the  Road  Board,  were  shown,  as  well  as  the 


Fig.  4.— Highly  Insulated  Series  Transformer. 


battery  switch  and  series  transformer,  which  we  illustrate  here- 
with. The  special  feature  of  the  latter  is  the  provision  of 
exceptionally  substantial  insulation  between  the  primary  and 
secondary  windings,  so  as  to  render  the  device  suitable  for  use  on 
fixtra-high-pressujre  systems.    The  p-  imary  coil,  as  ghown,  is  wound 


on  a  porcelain  bobbin  of  high  quality,  which  is  so  attached  to  the 
frame  that  no  strain  can  be  put  on  the  bobbin  ;  the  transformer 
is  enclosed  in  a  cast-iron  case,  and  the  joint  between  the  case  and 
the  cover  (to  which  the  transformer  body  is  attached)  is  made  with 
lead  packing.  The  automatic  switch  is  intended  for  battery 
charging  ;  it  closes  the  circuit  when  the  dynamo  voltage  exceeds 
that  of  the  battery  by  a  pre-arranged  amount,  and  opens  the  circuit 
when  the  current  is  zero  or  reverses.  There  are  no  permanent 
magnets  in  the  construction,  so  that  the  switch  cannot  become 
reversed,  and  it  is  held  definitely  off  or  on  when  the  battery  or  the 
dynamo  voltage  is  in  excess.   It  will  be  seen  from  the  diagram,  fig.  5, 
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Fig.  o. — Diagram   of  Connections  of  Automatic 
Battery  Switch. 

that  there  are  two  shunt  and  two  series  coils,  acting  on  a  pivoted 
lever,  which  carries  a  bridge  piece  above  two  mercury  cups.  When 
the  dynamo  voltage  exceeds  that  of  the  battery,  the  lever  is  tilted 
and  the  main  circuit  closed  through  the  mercury  cups  ;  the 
charging  current  then  holds  the  switch  closed.  If  the  current 
diminishes,  the  electromagnet  nearer  the  mercury  cups  is  weakened 
and  the  other  strengthened,  until,  as  the  current  approaches  zero, 
the  lever  is  tilted  and  opens  the  circuit.  The  switch  is  made  up  in 
a  form  suitable  for  switchboard  use,  and  the  shunt  coils  are  wound 
for  the  full  voltage. 

The  India-Rubber,  Gutta-Percha  and  Telegraph  Works 

Co.,  Ltd. 

The  India-Rubber  Co.  showed  a  novel  form  of  Wheatstone  bridge 
of  the  decade  form,  embodying  some  radical  departures  from  the 
ordinary  type.  In  this  instrument  the  usual  method  of  construction 
has  been  reversed,  and  instead  of  the  various  resistance  coils  being 
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Fig.  6. — New  Type  of  Wheatstone  Bridge. 
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joined  to  closely  contiguous  brass  blocks,  which  are  connected  as 
desired  by  loose  pegs,  as  in  the  ordinary  form,  the  resistances  are 
connected  to  fixed  pegs  projecting  from  the  top  of  the  ebonite 
slab,  connection  being  made  by  ebonite-headed  socket  plugs  attached 
to  short  flexible  leads  of  low  resistance.  By  this  arrangement,  the 
various  contact  parts  fixed  on  the  ebonite  slab  are  much  more  widely 
separated  than  in  the  ordinary  form,  thus  providing  longer  leakage 
paths  and  better  insulation  -.  in  addition,  the  contact  parts  themselves 
and  the  insulating  surfaces  between  them  can  be  much  more  readily 
cleaned.  All  know  the  difliculty  of  cleaning  the  small  ebonite 
surfaces  in  the  confined  spaces  between  the  brass  blocks  of  an 
ordinary  bridge  or  resistance  box.  and  the  trouble  and  time  required 
to  keep  the  contact  holes  clean.  The  instrument  exhibited 
had  five  sets  of  resistances,  comprising  10  coils  each  of 
'1,  1,  10,  100  and  1,000  ohms  respectively,  together  with  four  pairs 
of  ratio  coils,  or  a  total  of  58  coils.  In  the  ordinary  form  of  such 
a  decade  bridge  there  would  be  ti3  holes  to  be  cleaned,  whereas  in 
the  new  form  there  are  only  seven  plug  sockets,  and  these,  being 
attached  to  the  ends  of  flexible  leads,  can  be  turned  about  and  held 
in  the  hand,  so  that  the  cleaning  is  much  easier.  As  regards  the 
plugs,  the  cleaning  of  these  in  either  form  of  instrument  presents 
no  difficulty.  In  the  new  design  there  are  no  loose  plugs  to  be  lost 
or  mislaid  ;  and  although  this  may  not  be  thought  a  great  advan- 
tage in  a  laboratory  instrument,  yet  for  a  portable  instrument,  and 
for  use  in  street  work,  .tc  ,  it  is  uadoubtedly  of  importance. 
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ThiB  firm  also  showed  three  types  of  Mr.  E.  Raymond-Barker's 
two-tone  vibratinpr  transmitterw  for  conductive  and  inductive 
HiKnalliny.  One  of  thcHe  types  was  the  latoBt  improved  form  ;  it 
was  trenerally  similar  to  the  instruments  previously  exhibited, 
which  have  been  described  in  our  columns,  but  the  construction  of 
the  sending  keys  and  of  the  vibrating  tongues  had  been  greatly 
simplified. 

Naldeu  Bros.  &  Thompson,  Lto. 

This  firm  exhibited  a  portable  standard  ammeter  and  voltmeter 
of  the  "  precision  '  type,  on  the  dynamometer  principle,  suitable 
for  D.c.  and  A  c.  and  free  from  error  due  to  frequency,  wave-form 
and  temperature  changes  ;  an  insulation  tester  for  high-pressure 
circuits,  also  on  the  dynamometer  principle,  and  used  in  conjunc- 
tion with  a  transformer  for  measuring  the  insulation  resistance  of 
a  combined  000  and  3,000-volt  system  at  pressures  '>()  and  100  per 
cent,  above  normal  in  each  case  ;  the  N.C.S.  Teletherrnometer,  the 
Ohmer,  and  other  standard  instruments  and  apparatus  for  portable 
and  switchboard  use.     A  circuit-breaker  which   the  firm  has  just 


Fig.  7. — N.C.S.  Ciecuit-Breaker, 


introduced  was  also  exhibited,  and  is  illustrated  herewith  (fig.  7). 
This  device  is  of  neat  and  compact  design,  and  of  specially  robust 
construction  ;  it  is  fitted  with  magnetic  blow-out  and  loose  handle, 
but  can  be  made  with  carbon  breaks  if  desired,  and  is  arranged  in 
various  forms,  either  for  overload  (with  or  without  time  limit), 
reverse  current,  or  both  combined,  or  with  overload  and  no-voltage 
release.  Special  attention  hasbefn  given  to  the  tripping  mechanism, 
which  is  entirely  novel  ;  the  effort  required  to  release  the  breaker 
is  extremely  small,  so  that  there  is  no  uncertainty  about  the  opera- 
tion of  the  device,  but  there  is  no  possibility  of  its  opening  acci- 
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REICHEL  AUTOMATIC 
/      FIRE    ALARM  SHBr 


Two-circuit  complete  board  with  auiomaiic  device  lor  giving  signal  in  case  of 

broken  wire. 

Fig,  8.— Reichel  Two-Circuit  Fire-Alabm  Board. 

dentally.  The  switch  cannot  be  held  in  on  an  overload,  on  account 
of  the  loose  handle  ;  it  can  be  tripped  by  hand,  so  that  it  can  serve 
the  purpose  of  a  switch. 

The  latest  pattern  of  the  Reichel  automatic  fire  alarm  was  shown  ; 
we  described  this  instrument  in  our  issue  of  December  2nd,  1910. 
It  has  the  advantage  that  it  automatically  gives  warning  of  any 
derangement  uf  the  circuits,  and  of  the  exhaustion  of  the  battery. 

The  instrument  in  its  tarlier  form  was  not  provided  with  the 


trouble  signal.  It  will-  be  remembered  that  In  essence  the  By«tem 
consists  of  a  milammeter  movement  of  the  moving-coil  type, 
which  is  held  deflected  against  thf;  control  of  a  hair-=pring  by  a 
very  small  current ;  thi«  current  traversefl  a  number  of  little 
thermo-piles,  which  are  situated  in  the  rooms  to  b<»  protected. 
Should  any  one  of  the  thermo-piles  be  slightly  warmed,  the  adde<l 
E.M.F.  increases  the  current,  and,  therefore,  the  deflection  of  the 
indicator,  bringing  a  light  iron  disk  within  the  range  of  a  magne- 
tised iron  pole-piece,  which  attracts  it  into  firm  contact,  and  seta 
the  fire  alarm  bell  ringing.  Similarly,  if  a  break  occnrs  anywhere 
in  the  circuit,  or  if  the  battery  runs  down,  the  pointer  falls  back 
and  makes  contact  with  another  magnetised  stop,  ringing  a 
"trouble"  alarm  bell  and  attracting  attention  to  the  matter.  As 
the  permanent  current  re<juired  is  only  alxjnt  .3  milliamperes,  an 
ordinary  dry  cell  serves  to  maintain  it  for  a  year  or  more.  Leakage 
across  the  circuit,  or  a  dead  short-circuit,  would  also  cau-ie  a  b?U  to 
ring — either  the  fire  or  the  trouble  bell,  according  to  the  position 
chosen  for  the  battery.  The  system  is  extremely  sensitive ; 
breathing  on  one  of  the  thermopiles,  or  warming  it  with  the  hand, 
is  quite  sufficient  to  set  up  an  alarm,  a.'^  we  have  proved  ;  but,  on 
the  other  hand,  a  gradual  change  of  temperature  due  to  normal 
causes  ha.s  no  efifect.  Fig.  8  shows  a  complete  Vx)ard  for  two  cir- 
cuits, with  adjusting  resistance,  testing  devices,  A:c. 

iTo  be  ccmtinuei.') 


BRITISH    TRADE    WITH    RUSSIA. 


There  can  be  no  doubt  that  trade  with  Russia  requires  a  consider- 
able effort  and  a  more  than  ordinary  display  of  adaptability,  but  if  thia 
effort  is  made  and  this  adaptability  is  practised,  the  results  accruing 
will  certainly  be  good.  It  has  been  suggested  that,  fortunately,  the 
United  Kingdom  can  afford  to  ignore  a  market  that  requires  so 
much  effort,  but  there  can  be  no  doubt  that  in  the  larger  goods  the 
trade  is  worth  considerable  energy.  The  Russian  market  would 
have  done  without  a  large  number  of  things  in  which  there  is  now 
a  big  trade  had  it  not  been  for  energetic  selling  on  the  part  of  our 
competitors.  This  selling  has  been  lar^rely  carried  out  by  extensive 
organisation,  and  it  is  by  such  organisation  that  British  firms  should 
endeavour  to  secure  trade. 

In  a  recent  report  Mr.  Blakey,  the  British  Vice-Consnl  at 
Kharkoff,  who  is  himself  a  keen  trader,  points  out  that  the 
establishment  of  what  he  describes  as  a  purchasing  agency  would 
be  a  very  useful  institution.  Comparatively  easy  to  organise,  and 
of  considerable  utility,  it  could  be  established  on  a  purely  com- 
mercial basis,  with  offices  in  London.  It  would  have  one  or  more 
experienced  British  travellers  in  Russia  who  would  be  in  touch 
with  manufacturers  of  machinery,  chemicals,  &c.  It  would  issue 
lists  or  catalogues,  supervise  the  shipping  of  goods  and  arranpre  for 
credit  where  necessary.  If  managed  as  a  commission  agency  taking, 
say,  from  i  to  3^  per  cent,  on  the  value  of  the  purchase,  it  would 
bring  down  prices  to  a  level  that  would  ensure  the  support  of  the 
Russian  purchaser.  This  could  be  done  because  British  manu- 
facturers are  in  the  habit  of  quoting  to  London  merchants  lower 
prices  than  to  foreign  firms  inquiring  direct.  There  are  several 
London  and  Birmingham  merchants  who  have  connections  with 
Russia  ;  hut  the  trade  in  not  looked  after  tnj  them,  they  merely  accept 
orders  that  happen  to  come  their  ivay.  To  t)e  a  success,  this  agency 
must  concentrate  its  energy  in  Russia. 

The  scheme  above  outlined  is  interesting,  and  if  properly  carried 
out,  would  doubtless  be  of  very  great  use.  The  whole  crux  of  the 
position  seems  to  us  to  lie  in  the  statement  in  italics  above  Uhe 
italics  are  ours).  We  have  no  wish  to  attempt  to  depreciate  the 
usefulness  of  the  merchant.  His  value  chiefly  lies  in  the  fact  that 
he  is  in  a  position  to  financt-  small  exporters,  who  would  other- 
wise not  be  in  a  position  to  carry  on  an  export  trade,  particu- 
larly in  countries  where  the  giving  of  credit  is  almost  essential.  It 
is  a  very  illuminating  fact,  however,  that  in  countries  where 
the  merchant  system  of  trading  operates,  British  trade  hsis  not 
advanced  with  anything  like  the  same  rapidity  as  it  has  in 
countries  where  trade  is  done  direct.  This  can  be  safely  said  to  be 
due  chiefly  to  the  fact  that  "  the  trade  is  not  looked  after  by  them, 
they  merely  accept  orders  that  happen  to  come  their  way."  If, 
however,  they  would  direct  their  attention  exclusively  either  to 
one  particular  market,  or  to  one  particular  line  of  goods,  there 
would  not  be  the  slightest  reason  why  the  trade  should  not  expand 
as  much  under  the  merchant  system  as  without  it.  Unfortunately, 
however,  the  merchant  in  most  cases  does  not  take  the  slightest 
trouble  to  find  out  what  is  wanted  :  the  orders  which  he  receives 
without  any  i->articular  effort  are  sufficient  to  bring  in  a  satis- 
factory total  of  commissions.  But  more  important  than  this 
he  has  no  particular  reason,  in  most  cases,  for  placing  his 
orders  exclusively  with  British  firms,  and  is  prepared  to  buy 
wherever  suits  his  own  purpose  best.  It  consequently  follows 
that  if  an  institution  on  the  lines  of  that  suggested  by  Mr. 
Blakey  were  established,  its  practical  good  to  British  trade,  if 
carried  on  on  right  lines,  might  be  enormous,  and  if  properly 
capitalised,  it  could  exercise  the  same  financial  functions  as  are 
now  exercised  by  the  merchant. 

In  a  previous  report  referred  to  in  the  Electrical  Review. 
Mr,  Blakey  showed  the  possibilities  of  the  establishment  of  sale 
branches  either- for  separate  engineering  firms  or  for  a  group  of 
manufacturers.  A  dependent  branch  requires  _  the  services  of 
experienced  men  and  considerable  financing,  but  in  the  long  run  it 
should  give  better  results  than  can  be  expected  from  wholesale 
dealers  or  agent-',  however  reliable  or  pushing,  because  an  agent 
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oannot  be  tied  down  to  put  all  his  work  and  capital  into  British  goods, 
and  is  free  to  trade  in  what  is  most  profitable  to  himself. 

In  the  heavy  engineering:,  and  more  particularly  in  electrical 
engrineeringr,  the  Germans  have  shown  more  enterprise  than  the 
British.  They  have  branch  offices  in  their  own  managfement  with 
experienced  engineers  at  the  head,  a  staff  of  suitable  men  and 
branch  factories  in  Russia  to  supply  parts  of  contracts  that  cannot 
profitably  be  imported.  They  have  thus  established  a  reliable  trade, 
while  the  British  remain  dependent  upon  the  goo  i  will  of  their 
agents.  The  trade  in  electrical  machinery  and  in  semi-portable 
engines  is  entirely  in  their  hands.  Mr.  Blakey  is  fully  assured 
that  the  British  manufacturer  could  well  compete  if  he  were 
as  well  served  by  a  sales  department  in  Russia  as  is  his 
German  rival,  but  entrance  into  this  market,  in  face  of  the  well- 
established  German  trade,  is  no  easy  task,  and  in  the  engineering 
section  of  the  electrical  trade  it  is  particularly  difficult.  His 
remarks  are  not  meant  as  an  all-round  condemnation  of  British 
enterprise  in  Russia.  The  returns  of  British  exports  to  Russia  prove 
that  trade  is  carried  on,  in  spite  of  considerable  odds,  but  he  con- 
siders that  the  volume  of  the  trade  is  capable  of  considerable 
increase. 


BUSINESS  NOTES. 


Bankruptcy  Proceedings. — Bert  Newman  (trading  as 

B.  Newman  &  Co.)  electrician,  i,  Cranbrook  Road,  Ilford,  Essex. — 
The  following  are  creditors  herein  : — 

Gilbert  Arc  Lamp  Co jE14 

Goodwin,  A.  F.   &  Co 44 

National  Telephone  Co.         17 

Newman,  F .•       . .  715 

Partington  Advertising  Co 12 

Tolmage,  G 19 

Thomas  Topping,  electrical  engineer,  kc,  361,  Lord  Street, 
Soathport,  Lancashire. — The  first  meeting  of  creditors  herein  was 
held  on  Thursday,  December  28th,  at  the  Official  Receiver's  offices, 
35,  Victoria  Street,  Liverpool.  The  statement  of  affairs  disclosed 
unsecured  liabilities  £359  and  net  assets  £144,  leaving  a  deficiency 
of  £21").  The  debtor  attributed  his  failure  to  loss  on  contracts  and 
bad  trade.  The  debtor  commenced  business  in  August,  1910,  with 
£30  capital,  his  savings  as  a  foreman  electrician.  The  only  books 
he  had  kept  were  an  imperfect  cash  book  and  a  debtors'  ledger. 
He  stated  that  he  only  became  aware  of  his  difficulties  a  month 
before  filing  his  petition.  The  household  furniture  and  effects 
were  stated  to  have  been  purchased  by  the  debtor's  father-in-law, 
and  given  to  his  wife  before  their  marriage  in  1889,  The  debtor 
executed  an  assignment  for  the  benefit  of  his  creditors  on 
December  4th,  but  the  deed  was  not  registered.  With  the  exception 
of  £83  for  banker's  overdraft,  the  whole  of  the  liabilities  are 
ordinary  trade  debts.     The  Official  Receiver  remains  trustee. 

Trafford    Park   Factories. — We   have    received   tlie 

following  notes  regardng  the  progress  of  Trafford  Park  during 
1911.  Though  not  directly  electrical,  we  think  that  they  will 
be  found  of  interest : — 

The  Southern  Cotton  Oil  Co.,  or  Great  Britain,  whose  parent  company 
have  280  cotton  seed  oil  works  in  America,  opened  new  works  in  Liverpool 
last  year.  The  company  have  now  found  the  advantages  of  Trafford  Park  so 
considerable  that  they  are  erecting  extensive  premises  in  Trafford  Park  to 
turn  out  2,000,000  lb.  of  lard  per  week,  and  they  intend  to  scrap  the  new 
Liverpool  works. 

Another  and  yet  larger  concern  that  has  come  to  Trafford  Park  is  Annexe, 
Ltd.,  a  company  having  an  exceedingly  strong  financial  backing.  Finding 
Trafford  Park  to  be  the  best  location  in  the  country  for  their  purpose,  they  are 
building  a  large  works  which  will  operate  more  than  50,000  tons  of  grain  per 
annum. 

Messrs.  John  Greenwood  &  Sons,  of  Blackburn,  have  just  completed  the 
erection  of  their  large  new  Hour  mill  in  Trafford  Park,  on  a  site  where  they 
obtain  direct  communication  with  the  Manchester  Ship  Canal  Co.'s  grain 
elevator.    They  will  commence  operations  early  In  the  New  Year. 

The  Co-operative  Wholesale  Society  have  just  made  provision  for  extending 
their  flour  mill  in  Trafford  Park,  which  is  already  one  of  the  largest  mills  in 
the  country. 

The  Manchester  Ship  Canal  Co.  have  established  a  warehouse  in  Trafford 
Park  for  the  storage  of  cotton.  It  is  interesting  to  note  that  this  is  the  only 
warehouse  controlled  by  the  Canal  Co.  in  the  Port  of  Manchester,  which  com- 
bines all  the  advantages  of  being  within  6d.  per  ton  rail  haulage  of  every  ship 
in  the  docks,  of  being  directly  connected  with  all  the  trunk  railroads,  and  also 
of  being  situated  on  the  Bridgewater  Canal. 

The  English  Textilose  Manufacturing  Co.  have  acquired  extensive 
premises  in  Trafford  Park,  where  they  will  shortly  commence  to  manufacture 
cloth  from  paper  materials  by  the  Claviez  process. 

The  Ford  Motor  Co.,  of  America,  have  recently  chosen  Trafford  Park  as 
the  best  location  for  their  English  factory,  and  have  established  extensive 
works. 

Works  are  about  to  be  erected  in  Trafford  Park  for  the  Brothers  Chemical 
Co.,  of  Rawtenstall,  who  are  moving  to  Trafford  Park  to  secure  the  exceptional 
railway  and  shipping  facilities. 

Messrs.  A.  Blake  &  Co.,  motor  carriage  builders,  of  Liverpool,  have  rented 
a  small  factory  in  Trafford  Park  for  the  manufacture  of  motor  accessories. 

The  British  Reinforced  Concretf-  Co.,  Ltd.,  are  now  building  works  in 
Traffora  Park,  where  they  will  manufacture  wire  cloth  for  reinforcement, 
fencing,  Ac,  under  the  Clinton  patents,  which  are  so  successful  in  America. 

Messrs.  John  Dewar  &  Sons,  Ltd.,  the  whisky  firm,  are  building  an  exten- 
sive bottling  and  distributing  dep6t  in  Trafford  Park. 

The  Drake  Street  Printing  Co.  are  erecting  a  printing  works  in  Trafford 
Park. 

The  British  Dyewood  Co,,  of  Bury,  have  just  taken  premises  In  Trafford 
Park. 

The  Dahlstrom  Metallic  Door  Co.,  of  America,  have  rented  a  factory  in 
Trafford  Park. 

Willans  &  Robinson,  Ltd. — The  first  annual  dinner 
of  Mes-srs.  Willans  &  Robinson's  drawing  office  staff  took  place 
recently  at  the  Grand  Hotel,  Rugby.     Invitations  extended  to  the 


general  staff  met  with  a  hearty  response,  both  from  Rugby  and 
branch  offices,  and  Mr.  E.  R.  Briggs  (chief)  presided  over  a  numerous 
company,  including  Mr.  F.  II.  Davenport,  Mr.  A,  F.  Bennett,  Mr. 
H.  F.  Hemmings,  &;c.  Mr.  Davenport,  in  responding  for  the 
directors,  complimented  Mr.  Briggs  for  initiating  the  gathering, 
and  observed  that  it  coincided  with  a  period  of  increasing  con- 
fidence as  exhibited  by  an  increasing  order  hook.  An  outstanding 
feature  of  the  latter  was  the  cabled  news  recently  to  hand  from 
Australia  intimating  that  the  New  South  Wales  Government  were 
accepting  the  company's  tender  for  plant  connected  with  electric 
railways  and  tramways,  to  the  extent  of  some  40,000  n.P.  The 
D.O.  motto  "  Always  Merry  and  Bright,"  hanging  upon  the  dining 
room  wall,  displayed  a  cheerful  optimism,  which  he  thought  might 
well  apply  to  all  departments.  The  dinner  had  been  arranged 
partly  to  cement  the  feeling  of  friendly  co-operation  that  existed 
amongst  the  departmental  staffs,  and  he  expressed  the  opinion  that 
if  that  feeling  was  sustained  there  was  nothing  to  prevent  them 
from  retaining  their  position  in  the  first  rank  of  engineering  firms. 
A  most  successful  evening  was  largely  assisted  by  an  extensive 
musical  programme  carried  out  by  members  of  the  staff. 

Felten  &  Guilleaume,  Carlswerk,  A.G.,  Mulheim- 

on-the-Rhine. — We  are  informed  that  at  a  board  meeting  on 
December  23rd,  the  agreement  concerning  the  fusion  of  the  mines 
and  blast  furnaces  of  Jules  Collart  &  Co.,  in  Steinfort.  Luxemburgh, 
with  the  Carlswerk,  was  approved.  By  extending  the  existing 
blast  furnace  plant  and  erecting  a  steel  plant,  this  undertaking 
will  be  increased  to  such  an  extent  that  it  will  be  large  enough  to 
cover  the  requirements  of  the  Carlswerk  in  steel.  The  Luxem- 
burgh firm  will  be  transformed  into  a  limited  company,  whose 
shares  will  be  transferred  to  the  Felten  &  Guilleaume,  Carlswerk, 
A.G.  It  is  as  yet  not  intended  to  increase  the  share  capital  of  the 
Felten  &  Guilleaume,  Carlswerk,  A.G.,  as  the  funds  at  the  disposal 
of  this  company  are  sufficient  for  carrying  out  the  transaction. 

Calendars  and   Catalogues. — From  the  Electrical 

Power  Storage  Co.,  Ltd.,  of  4,  Great  Winchester  Street,  London, 
E..C,  we  have  again  received  an  exceedingly  useful  desk-pad  with  left- 
hand  diary  interleaved  -with,  blotting.  Monthly  card  strips  with 
the  days  and  dates  are  fixed  along  the  top  edge  of  the  pad.  The 
usual  accident  insurance  is  included. 

Messrs.  Thermit,  Ltd.,  of  27,  Martin's  Lane,  Cannon  Street, 
London,  E.C.,  has  sent  us  one  of  their  pocket  note-books,  with 
calendars  for  1912  and  1913.  The  opening  pages,  as  usual,  are 
occupied  with  a  good  deal  of  illustrated  information  respecting  the 
application  of  the  "  Thermit  "  system  in  tramway  and  other  work. 
The  Western  Electric  Co.,  Ltd.,  Korth  Woolwich,  London. — 
A  neat,  stout  calendar  has  been  received  from  this  firm.  It  has 
monthly  tear-off  slips,  and  is  intended  either  for  desk  use  or  for 
hanging. 

The  Berry  Construction  Co.,  Ltd.,  29a,  Charing  Cross  Road, 
London,  W.C, — Readers  requiring  copies  of  the  1912  "  Tricity  '' 
cooker  lists,  with  improved  discounts,  are  desired  to  communicate 
at  once  either  with  the  company,  or  with  the  sole  wholesale  agents, 
Messrs.  Gillespie  &  Beales,  Amberley  House,  Norfolk  Street, 
Strand,  W.C. 

Mr.  John  Whitelaw,  of  15a,  Duncan  Street,  Edinburgh,  has 
issued  a  calendar  for  1912,  with  monthly  slips  fixed  beneath  a 
charming  reproduction  in  colour  of  a  painting,  "  Little  Sister,"  by 
A.  J.  Elsey. 

The  Forest  City  Electric  Co.,  of  Collier  Street,  Greengate, 
Salford,  are  circulating  a  hanging  calendar  with  large  tear-off 
monthly  sheets,  each  of  which  bears  illustrations,  with  brief  notes, 
of  different  types  of  their  rail  bonds  and  other  specialities. 

The  "Attracta"  Electrical  Co.,  75,  Fetter  Lane,  E.G.— 
Circular  giving  illustrations,  brief  descriptive  particulars,  and 
prices  of  their  electric  illuminated  signs — projecting  for  exterior 
service  and  shop- window  signs  for  indoor  use,  also  illuminated 
wood  letters,  portable  flash  signs,  and  other  devices. 

Messrs.  Fielding  &  Platt,  Ltd.,  Gloucester. — Large  postal  card 
illustrating  their  "Fielding"  suction  gas  cngires  (52  and  60  b.h.p.), 
electric  lighting  type,  and  briefly  indicating  working  costs  and 
design  features. 

Messrs.  Neale  &  Wilkinson,  Lvd..  32,  Sc,  Mary  Ixe,  London, 
E.C. — Wall  calendar  with  weekly  tear-oft"  slips.  Valuable  informa- 
tion, arranged  in  tabular  form  above  these  slips,  indicates  the  time 
in  important  parts  in  the  world  when  it  is  noon  at  Greenwich,  and 
gives  the  time  occupied  in  conveying  goods  and  mails.  Copies  will 
be  sent  to  applicants. 

From  the  Universal  Electrical  Manupactiteing  Co.,  of  14, 
Station  Parade,  Queen's  Road,  Peckham,  we  have  received  a  useful 
pocket-boo^i  with  diary  spaces  and  squared  memoranda  pages. 
Illustrated  particulars  of  the  company's  various  manufactures  in 
switchboards,  switchgear,  and  street  lighting  fittings,  together 
with  a  number  of  tables  and  curves,  are  sandwiched  between  these 
two  sections.  Calendars  for  1912  and  1913  are  given.  The 
arrangement  of  the  book  admits  of  the  addition  of  other  pages  as 
issued. 

The  Korfund  Co.,  47,  Victoria  Street,  London,  S.W.— Twelve- 
page  catalogue  relating  to  their  "  Korfund  "  cork  plates  for  engine 
and  other  foundations. 

The  Braulik  Engineering  Co.,  8,  Lambeth  Hill,  Queen 
Victoria  Street,  London,  E.G.— Thirty-two  page  illustrated  catalogue 
and  price  list  of  electric  specialities,  including  porcelain  spider 
leading-in  heads,  aerial  cut-outs,  insulator  switches,  branch-off 
terminals  for  open-air  cables,  cone  couplings,  cellar  and  stable 
switches,  the  Sigma  insulating  box,  the  "  Perkeo  "  electric  barrel 
torch,  electric  press  iron  for  shoes  and  other  manufactures.  A 
separate  leaflet  gives  particulars  and  prices  of  the  "Spider  '  triple 
switch  and  ironclad  house  service  fuses. 
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ME89E8.  SCHOLEY  &  Co.,  LTD.,  151,  Queen  Victoria  Street, 
London,  E.C. — 24-pape  catalogue  prepared  in  excellent  style  with 
effective  half-tone  illustrations,  and  entitled  "'Accumulators, 
Ignition  Coils  and  Dynamos  for  Houses,  Cars  and  Vehicles."  It 
contains  descriptive  particulars,  with  tabulated  sizes,  capacities, 
charge  and  discharge  rates,  prices,  ice,  of  accumulators  for  various 
purposes — testing,  small  motor  running,  medical  work,  small  light- 
ing installations,  traction,  motor-cars,  motor-cycles.  The  "De 
Luxe  "  type  cycle  accumulator  :  accumulators  specially  adapted  for 
abroad  :  accumulator  parts  and  plates  ;  ignition  coils  ;  and  the 
dynamo  method  of  car  lighting,  are  also  fully  dealt  with. 

Mkssks.  Drake  &  (Jokua.m,  Ltd.,  1,  Felix  Street,  Westminster 
Bridge  Road,  London,  S.E. — Illustrated  pamphlet  containing  an 
illustrated  description  of  the  "D.G.'"  adjustable  reading  lamp  with 
revolving  shade. 

The  Walsali,  Electrical  Co  ,  Ltd..  .'.7.  Bridge  Street,  Walsall. 
— New  catalogue  of  40  pages,  containing  good  illustrations,  brief 
descriptive  particulars  and  tabulated  prices  of  their  various  manu- 
factures in  the  way  of  switchboards  for  different  classes  of  service, 
accessories,  and  meters.  The  company  have  just  booked  a  large 
contract  for  meters  (8,000),  and  they  are  extending  the  works  to 
cope  with  the  order,  but  their  regular  output  will  not  be  interfered 
with  at  all. 

Messrs.  Nalder  Bros.  &  Thompson,  Ltd.,  of  34,  Queen  Street, 
London,  E.G.,  have  issued  a  calendar  for  1912,  with  monthly  tear-off 
slips,  in  the  same  convenient  size  and  style  that  has  been  found  of 
service  by  us  and  others  for  many  years  past. 

The  standing  desk  calendar  issued  by  Messrs.  Stewart  and 
Lloyds,  Ltd.,  of  Glasgow,  Birmingham  and  London,  is  a  white 
and  gold  production,  and  is  quite  different  from  anything  else 
received.  Monthly  date  sheets  behind  a  transparent  celluloid  pro- 
tection are  changed  by  opening  the  back  in  the  same  way  as  with 
an  ordinary  portrait  frame. 

Messrs.  Johnson  &  Phillips,  Ltd.,  of  Victoria  Works,  Charl- 
ton, have  once  more  prepared  for  their  friends  an  extremely  neat 
gilt-edged  vest  pocket  engagement  book  for  1912,  with  ample 
daily  space — two  days  per  page. 

Messrs.  A.  Emanitel  &  Sons,  Ltd.,  7 — 13,  George  Street, 
Manchester  Square,  London,  W. — Catalogue  of  40  pages,  giving 
illustrations  and  prices  of  a  variety  of  electric  light  accessories, 
wires  and  cables,  cords,  conduits,  casing,  insulators,  lampholders, 
"Kwik-Fix"  ceiling  roses,  different  types  of  switches,  distri- 
bution boards,  \vall  plugs,  arc  and  metal-filament  lamps,  candle 
fittings,  &c. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby. — A  large 
mining  calendar  for  wall  service  has  been  received  from  this  firm. 
There  is  a  separate  sheet  for  each  month  of  the  year,  and  a 
distinctly  useful  feature  is  the  printing  at  the  top,  on  the  right 
hand  and  left  respectively,  of  the  dates  of  the  past  month  and  the 
coming  month,  so  that  each  sheet  really  represents  a  quarter  of  the 
year. 

The  Dussek  Bitumen  Co.,  of  Canal  Bank,  Deptford,  London, 
S.E.,  have  sent  us  a  handy  self-opening  pocket  diary  for  1912,  with 
ample  daily  note  space  and  cash  account  columns,  also  a  few  pages 
of  general  information.  This  is  the  only  diary  so  far  received  this 
year  containing  that  useful  detail,  the  £1,000  accident  insurance 
coupon. 

"  Wotan  '■  Lamps. — Messrs.  Siemens.  Bros.  Dynamo 

Works,  Ltd.,  of  Dalston  now  have  upon  the  market  a  complete 
range  of  their  "Onewatt  "  lamps  ranging  up  to  250  volts,  and  up 
to  600  C.P.,  made  in  the  usual  grades  with  filaments  of  pure  drawn 
tungsten  wire.  Hitherto  they  have  only  placed  upon  the  market 
certain  candle-powers  in  certain  voltages  of  this  type  of  lamp, 
owing  to  the  congestion  at  the  works  due  to  the  demand  for 
tantalum  lamps.  Extensions  of  the  works  and  the  acquisition  of 
fresh  stores  have  enabled  them  to  accumulate  a  sufficient  stock  of 
"  Onewatt "  lamps  to  justify  placing  them  upon  the  market,  and 
immediate  delivery  can  now  be  given  of  the  full  range  of  lamps 
shown  in  their  new  pamphlet.  The  name  of  the  lamp  has  this 
week  been  changed  from  "Onewatt"  to  "  Wotan,"  and  these  lamps 
will  in  future  be  known  as  the  "  Wotan  "  (Onewatt)  lamps.  Fresh 
literature  embodying  these  alterations  is  being  prepared  for  the 
trade. 

:    Lamp    Prices. — Messrs.     Siemens     Bros.     Dynamo 

Works.  Ltd.,  of  Dalston,  announce  that  as  from  January  1st  they 
have  made  various  alterations  in  the  prices  of  tantalum  lamps,  the 
most  important  of  which  affects  the  high-voltage  lamps  of  16,  2.5. 
32  and  50  C.P.,  the  prices  of  which  are  being  reduced  from  3s.  to 
28.  6d.  each.  Other  less  important  alterations  are  also  given  in.  a 
list  which  has  been  issued.  We  are  informed  that  fresh  types  of 
advertising  matter  are  being  issued,  and  the  firm  will  be  pleased  to 
supply  quantities  of  literature  free  of  charge  to  any  member  of  the 
trade  requiring  same.  We  understand  that  the  present  reductions 
are  not  to  be  considered  as  a  "price-cutting  move  "  as  there  is  now 
the  same  difference  between  the  price  of  high-voltage  tantalum 
lamps  and  of  high- voltage  tungsten  lamps  as  existed  previous  to 
the  reduction  of  tungsten  lamps  which  took  place  last  November. 

Dissolutions  and  Liquidations. — African  Trans- 
Continental  Telegraph  Co.,  Ltd.— A  meeting  of  creditors  is 
called  for  January  8th,  at  2,  London  Wall  Buildings,  E.C. 

Haste  Pump  Co.,  Ltd.— A  meeting  will  be  held  on  February  1st 
at  Crown  Buildings,  Crown  Court,  Old  Broad  Street,  E.C,  to  hear 
an  account  of  the  winding-up  from  the  liquidator,  Mr.  H.  B.  Clark. 

BoHM  Lens  Lamp  Co.,  Ltd. — This  company  is  winding-up 
voluntarily  with  Mr.  E.  S.  Neave,  15,  Great  St.  Helens,  E.C,  as 
liquidator.  A  meeting  of  creditors  is  to  be  held  on  January  9th. 
Claims  should  be  sent  to  Mr.  Neave. 


Ra worth's  Traction  Patents  Ltd..  late  Cooper  Street,  Man- 
chester.— In  pursuance  of  the  provisions  of  the  Companies' 
(Consolidation)  Act,  190H,  a  meeting  of  the  creditors  of  the 
above  was  called  for  Tuesday  la.st,  at  113.  Wool  Exchange, 
Coleman  Street,  E.C.  A  mf^ting  of  the  shareholders  of  the  com- 
pany had  previously  been  held  under  the  presidency  of  Mr.  Thoma.^ 
Browett,  when  a  resolution  in  favour  of  voluntarj-  liquidation  wa-H 
passed,  with  Mr.  R.  J.  Riches  as  liquidator.  The  company  ha/1 
been  in  existence  for  a  number  of  years,  and  at  one  time  substantial 
profits  were  made.  The  present  position  has  been  brought  aVxiut  by 
litigation,  in  which  the  concern  became  involved.  The  only  avail- 
aV)le  a.ssets  are  the  patent  rights,  the  value  of  which  is  not  definitely 
known.  There  are  debentures  registered,  and  these  form  a  fir^t 
charge  on  the  assets.  Only  a  limited  number  of  firms  are 
interested  as  creditors,  and  the  unsecured  indebtclne-'s  is  stated  to 
amount  to  only  a  comparatively  small  sum.  The  voluntary 
liquidation  of  the  company  is  being  continued,  with  Mr.  Riches  as 
liquidator. 

Electrical      Enj^ineering:     Trade    Prospects. — ^Ir. 

William  Bullock,  of  the  Electric  Construction  Co..  LVl.. 
Bushbury,  near  Wolverhampton,  stated  to  a  Press  representative, 
in  reply  to  inquiries  respecting  the  prospects  of  the  electrical 
engineering  trade  for  1912,  that  there  is  a  fair  volume  of  business 
passing,  but  that  many  of  the  prices  at  which  orders  have  to  be 
taken  still  prove  unremunerative.  Purchasers,  he  said,  seem  to  put 
off  their  requirements  till  the  last  mon.ent,  and  all  machinery  is 
required  to  be  made  and  delivered  in  a  desperate  hurry.  The  conse- 
quence is  that  there  is  not  a  great  amount  of  work  ahead  of  manu- 
facturers. The  prospects  of  the  new  year  are,  added  Mr.  Bollock, 
fairly  encouraging. 

Trade  Announcements. — Thk  Armorduct  Manu- 
facturing Co.,  Ltd.,  have  taken  additional  premises  at  9,  Far- 
ringdon  Avenue,  E.C. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  inform  us  that 
owing  to  the  continued  increase  of  their  business  in  all  classes  of 
supplies,  they  have  again  had  to  extend  their  premises  at  39,  Upper 
Thames  Street,  E.C.  Extra  space  was  taken  about  a  year  ago  in  the 
adjoining  building,  38,  Upper  Thames  Street,  to  enable  them  to 
carry  a  larger  stock  of  tantalum  and  "  Onewatt '"  lamps,  but  this  has 
already  proved  insuflScient.  Their  accommodation  for  stock  is 
now  more  than  double  what  was  available  in  1910,  the  new  floors 
being  chiefly  ocriupied  by  "Zed"  cartridge  fuses,  "Zed"'  distribu- 
tion boards,  arc  lamp  carbons,  and  accessories. 

Messrs.  Harry  Wittusen  &;  Co.  have  engaged  as  their  London 
representative  Mr.  A.  GrifBn,  formerly  representative  of  Messrs. 
Johnson  &  Jorgenson,  Ltd. 

Me.  J.  Stevens,  electrician,  of  Upper  Eglinton  Road,  Plumstead, 
S.E,,  has  opened  new  showrooms  at  31,  New  Road,  Woolwich. 

Messes.  Hans  Renold,  Ltd.,  have  opened  an  oSice  in  Glasgow 
at  86,  St.  Vincent  Street  (Tel.  2454,  Central),  and  have  appointed 
Mr.  F.  M.  Lawson.  who  has  for  some  time  held  a  leading  position 
with  the  firm,  as  resident  engineer  for  Scotland. 

Private  Meetings. — A.  Ward  &  Co.,  Ltd.,  l,  Endell 

street.  Long  Acre,  W.C.  electrical  engineers,  kc. — The  creditors 
interested  in  this  matter  met  together  a  few  days  ago,  when  a 
statement  of  affairs  was  presented,  showing  liabilities  of  £3.2.10, 
all  of  which  were  due  to  unsecured  creditors.  The  net  assets  stand 
at  £2,278,  or  a  deficiency  as  regards  creditors  of  £973.  The  com- 
pany was  registered  at  the  beginning  of  April.  1910,  with  a  nominal 
capital  of  £3,000  in  £1  shares.  It  was  formed  to  take  over  an 
existing  business,  which  was  then  carried  on  at  85.  Shaftesbury 
Avenue,  W.C.  but  shortly  after  the  conversion  the  offices  and  show- 
rooms were  removed  to  Endell  Street.  The  first  directors  of  the 
company  were  Mr.  A.  V.  Ward  and  Mr.  C  L.  Kirkpatrick,  but  since 
that  time  three  other  directors  had  joined  the  board.  A  suggestion 
was  made  that  a  joint  liqui-lator  should  be  appointed  to  act  with 
Mr.  P.  E.  T.  Thomas,  the  liquidator  appointed  by  the  shareholders. 
A  resolution  to  that  effect  was,  however,  defeated  by  a  large 
majority,  and  the  creditors  decided  to  confirm  the  voluntary 
liquidation  of  the  company,  with  Mr.  Thomas  as  sole  liquidator. 

Caebueation,  Ltd.,  25,  3Iount  Pleasant,  W.C,  manufacturers 
of  carburettors. — A  meeting  of  the  creditors  interesteii  in  this 
matter  was  held  on  December  30th  at  Bush  Lane  House.  Cannon 
Street,  E.C  .  having  been  convened  by  the  liquidator,  Mr.  A.  E. 
Watts.  No  formal  statement  of  affairs  was  presented,  but  it  was 
stated  that  the  unsecured  liabilities  were  under  £200,  while  the 
assets  if  realised  under  a  forced  sale  might  produce  £50.  The 
appointment  of  Mr.  Watts  as  voluntary  liquidator  was  confirmed, 
and  a  Committee  of  Inspection,  to  act  with  Mr.  Watts,  consisting  of 
Mr.  Shepherd,  of  Langer.  Shepherd  &  Co.,  the  largest  creditors,  was 
resolved  upon. 

Book  MtkeS.—Ohl'er's  Vadc  Mnmn.  1911.  -Man- 
chester :  W.  T.  Glover  .'i:  Co.  Price  12s.  6d.— This  handbook,  which 
Messrs.  Glover's  are  issuing  to  their  friends,  is  a  valuable  compila- 
tion of  information  relating  to  the  manufacture,  laying  and 
jointing  of  cables,  the  maintenance  and  testing  of  cable  networks, 
colliery  installations,  overhead  lines  and  interior  wiring  installa- 
tions, with  a  variety  of  useful  tables,  data  and  official  regulations. 
In  the  first  section  the  usual  types  of  insulated  cable  are  briefly 
described  and  discussed,  and  the  improved  system  of  armouring 
patented  by  the  company  is  shown.  In  the  second  section,  trench- 
work  and  reinstatement,  the  handling  of  cable,  and  the  accepteii 
methods  of  laying  cable  direct,  solid  and  drawn-in,  are  admirably 
described,  with  an  abundance  of  practical  wrinkles  obtainable  only 
from  long  experience.  The  third  begins  with  the  statement  that 
joints  are  tite  weaJc  spot  in  cablo  work,  and  gives  clear  directions 


14 


THE    ELECTRICAL    REVIEW.    '  [voi.70.  No.  i.tso,  januakt  5, 1912. 


for  Rrranpingr  oablea  in  manholes,  jointing:  them  in  various  ways, 
insulating  the  joints,  finishing  cable  ends,  and  applying  joint  boxes. 
Similarly,  methods  of  testing  cables  and  localisinp  faults  are 
lucidly  explained,  useful  notes  on  colliery  work  are  given  (tofjether 
with  the  Home  Office  Special  Rules),  the  design  and  construction 
of  overhead  lines  are  treated  of  (with  the  Board  of  Trade  Refjula- 
tibns  appended),  a  short  section  is  given  on  interior  wiring  (with 
the  Ilome  Office  Rules  for  Factories,  and  the  I  E.E.  Wiring  Rules), 
and  a  variety  of  tables  and  data  follow,  winding  up  with  the 
Board  of  Trade  Regulations,  and  a  general  index.  The  book — which 
is  not  a  catalogue  or  price  list — is  extremely  interesting,  and 
should  be  found  a  valuable  companion  to  mains  engineers  and 
contractors,  as  well  as  a  handy  book  of  reference  to  all  engineers 
who  have  to  do  with  cables  and  conductors. 

We  have  received  an  advance  copy  of  the  "  Annual  Trade 
Review  '  of  the  Chamber  of  Commerce  Jounwl  dealing  with  trade 
and  industry  in  1911  and  the  prospects  for  the  year  just  begun. 

"  Transdctionx  of  the  Illuminating  Engineering  Society."  Vol. 
VI,  No.  8.     November,  1911.      Easton,   Pa.:    The  Society.      Price 

"The  School  of  Mines  Quarterly."  Vol.  XXXIII,  No.  1.  Novem- 
ber, 1911.     New  York:  Columbia  University.     Price  50  cents. 

'•  Bolctin  de  la  Sociedad  de  Fomcnto  Fabril."  Vol.  XXVIII, 
No.  11.     November,  1911.     Santiago  de  Chile  :  The  Society. 

■'  The  Stereophagus  Pump  and  Special  System  of  Pumping."  By 
the  Hon.  R.  C.  Parsons.     London  :  From  the  Author. 

■  Ship  Wiring  and  Fitting."  By  T.  M.  Johnson  1911.  London  : 
Constable  &  Co.     Price  Is.  net. 

"The  Electrical  Engineers'  Diary,  1912."  London  :  S.  Davis  and 
Co.     Price  2s.  <d. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  14,  part  12, 
Decmber  27th,  1911.  London:  E.  &  F.  N.  Spon,  Ltd.  Price 
Is.  6d.  net,  each. 

A   Briinsdown   Souvenir  for  Smokers. — From   the 

BuiMSDOWN  Lamp  Woeks  we  have  received  a  very  acceptable  New 
Year  souvenir  in  the  form  of  an  aluminium  tinder-box  with  ignit- 
ing iDencil,  which,  when  we  have  filled  in  the  necessary  benzine, 
will  considerably  reduce  our  consumption  of  Editorial  matches. 
We  expect  to  find  that  one  filling  of  the  reservoir  with  benzine  will 
suffice  for  three  or  four  weeks'  use. 


LIGHTING  and  POWER  NOTES. 


Alherton     (Lanes,). — The    B.    of    T.    has    formally 

sanctioned  the  application  of  the  U.D.C.  to  place  overhead  wires  for 
the  supply  of  electrical  energy  to  premises  outride  the  area  of 
supply  under  the  Atherton  Electric  Lighting  Order,  1901.  The 
electrical  engineer  has  been  directed  to  carry  out  the  work. 

Bacu]). — As  an  evidence  of  the  extension  of  the  elec- 
trical undertaking,  a  sub-station  is  beii'g  constructed  in  Lee  Mill 
district  by  the  Corporation  to  serve  the  extension  at  Lee  Quarries, 
and  another  sub-station  is  to  be  constructed  at  Waterbarn  for  the 
Stacksteads  Quarries,  the  quarrying  irdustry  of  the  district 
employing  1,000  hands.  The  electrification  of  the  quarries  will 
expedite  the  output  greatly. 

Belfast. — The  Corporation  has  recently  acquired  an 
Argyll  15-H.P.  petrol  motor-car  for  the  use  of  its  electricity  depart- 
ment. The  vehicle  is  to  be  employed  in  connection  with  the 
repair  of  electric  cables,  and  for  this  purpose  is  being  equipped  with 
the  necessary  instruments  for  locating  faults,  and  with  the  tools 
for  carrying  out  repairs. 

Clieltenham. — The  T.C.  has  received  the  consent  of  the 
L.G.B.  for  the  unexpended  balance  of  £4,509,  of  a  loan  sanctioned 
in  1903,  being  utilised  for  mains  (£2,103)  in  place  of  a  loan  of 
£2,000  sanctioned  in  May,  1910,  and  the  balance  towards  the  cost 
of  works  in  respect  of  a  loan  of  £6,548  sanctioned  in  July,  1904. 
Sanctions  for  the  loan  of  £2,000,  and  £2,562  from  the  loan  of 
£6,548,  are  to  be  cancelled. 

Continental  Notes. — Belgium. — La  Compagnie  Elec- 

trique  d'Anvers  et  du  Limburg  is  the  name  of  a  new  concern  which 
has  just  been  formed  in  Antwerp  with  a  capital  of  £30,000  to  estab- 
lish and  work  central  electric  lighting  and  power  stations  and  to 
acquire  a  certain  area  of  land  at  Beersse. 

A  new  electric  power  plant  of  5,000  kw.  capacity  is  being  installed 
at  the  iron  and  steel  works  of  the  Societe  La  Brugeoise,  at  Brug-^s. 

Gekmany. — The  Electricitats  Gesellschaft  Colonia  is  the  name  of 
a  new  concern  which  has  lately  been  formed  in  Cologne  with  a 
capital  of  £20,000  to  manufacture  electrical  plant  of  all  kinds. 

Derby. — With  reference  to  the  apjiication  of  the  T.O. 
for  consent  to  supply  current  in  the  parish  of  Quarndon,  the  B.  of  T. 
has  replied  that,  having  regard  to  the  demand  for  current,  a  prov. 
order  should  be  applied  for  to  enable  the  Council  to  give  a  general 
supply.  The  Electricity  Committee  has  recommended  the  Council 
to  undertake  to  apply  in  1912  for  a  prov.  order  to  include  the 
parishes  of  Kedleston  and  Quarndon  in  the  Council's  area  of  supply, 
and  to  seek  the  consent  of  the  B.  of  T.  to  give  a  supply  in  the 
meantime. 


Ecdes. — The  borough  electrical  engineer  has  been  in- 

Btruoted  to  visit  the  electricity  works  of  a  number  of  towns  where 
mechanical  stokers  are  in  use,  and  to  report  thereon. 

The  consideration  of  the  question  of  providing  a  showroom  in 
the  borough  and  of  advertising  the  electricity  undertaking  has 
been  adjourned. 

The  Health  Committee  is  to  be  recommended  to  charge  occupiers 
of  the  Corporation's  houses  in  and  near  Lewis  Street  for  the  supply 
of  electricity  in  the  same  manner  as  for  the  houses  in  Cor- 
poration Road. 

Falkirk. — The  T.C.  has  agreed  to  proceed  with  the 
work  of  extending  the  buildings  and  plant  at  the  burgh  electricity 
works,  at  an  estimated  cost  of  £5,800. 

Glasgow. — A  special  report  on  the  Corporation  electricity 
department  states  that  it  continues  to  show  progress.  With  im- 
proved trade  conditions  the  set-back  due  to  the  introduction  of  the 
metal-filament  lamp  has  been  more  than  overcome.  The  department 
sold  last  year  40,823,000  units,  being  an  increase  of  4,344,000  over  the 
previous  year.  The  outstanding  point  in  these  sales  is  the  large 
number  of  units  sold  for  power  purposes.  These  amounted  to 
23,.523,000,  an  increase  over  the  previous  year  of  4,000,000.  No 
additional  plant  has  been  installed,  and  the  amount  of  plant  avail- 
able continues  to  be  72,000  h.p.  between  the  tramways  and  the 
electricity  departments.  The  tramways  department,  however,  has 
arranged  for  the  installation  of  a  Richardsons-Westgarth  combined 
impulse-reaction  turbo-generator  of  7,000  h.p.,  and  it  has  also 
erected  a  new  sub-station  in  a  more  suitable  situation  in  Partick, 
transferring  the  plant  from  the  old  sub-station  with  the  addition  of 
up-to-date  switchgear.  Applications  to  the  number  of  1,677  have 
been  received  during  the  year,  bringing  the  total  number  of  con- 
sumers up  to  21,166.  As  previously  stated,  the  demand  for  power 
purposes  continues  to  grow,  the  number  of  such  consumers  added 
during  the  year  being  308,  representing  524  motors  with  a  horse- 
power of  3,913.  The  total  horse-power  of  motors  in  use  is  now 
36,831. 

Greetland  (near  Halifax). — The  U.D.C.  has  decided 

to  petition  the  B.  of  T.  for  a  provisional  order  authorising  it  to  supply 
electricity  within  the  district,  and  further  authorising  the  transfer 
of  the  order  when  obtained,  to  the  Electrical  Distribution  of  York- 
shire, Ltd. 

Launceston. — The  electric  light  was  iriaugurated  on 
Saturday  evening  last,  and  very  generally  admired,  ^he  Launceston 
Electric  Supply  Co.,  Ltd.,  which  controls  the  works,  has  acquired 
the  quarry  joining  the  London  and  South-Western  Railway  station, 
Mr.  M.  Willy  is  the  resident  manager,  while  Messrs.  J.  and  W. 
Purves,  of  Exet€r,  are  the  consulting  engineers. 

Llanliedr,  near  Bamioulli. — The  Parish  Council  has 

decided  to  light  the  village  with  electricity.  The  power  will  be 
supplied  by  the  River  Artro. 

Luton. — The  T.C.  has  adopted  a  scheme  for  the  extension 
of  the  electricity  undertaking,  and  to  meet  the  cost  a  loan  of 
£17,000  is  to  be  applied  for.  The  Council  has  also  decided,  subject 
to  a  seven  years'  agreement,  to  supply  current  for  power  (600  KW.), 
to  the  Electric  Furnaces  and  Smelters  Co.,  Ltd.,  and  has  sanctioned 
mains  extensions  at  a  cost  of  £184. 

Mertliyr  Tydfil.— The  T.C.  has  approached  the  Merthyr 
Electric  Traction  and  Lighting  Co.  with  a  view  of  ascertaining 
whether  it  is  prepared  to  sell  the  whole  of  its  undertaking  to  the 
Corporation.  The  borough  engineer  has  also  been  instructed  to 
make  inquiries  relative  to  the  advantages  of  adopting  the  railless 
system  of  electric  traction  in  the  surrounding  districts. 

Mexico.— In  the  province  of  San  Luis  Potosi  an  English 
company  has  secured  a  concession  to  erect  a  hydro-electric  station 
on  the  Verde  River.  Construction  works  are  about  to  be  com- 
menced, and  it  is  expected  that  40,000  h.p.  wiU  be  generated.  A 
waterfall  260  ft.  high  allows  of  the  utilisation  of  a  head  of  400  ft. 
The  water  level  above  the  falls  varies  from  5  ft.  to  25  ft.  A  good 
agricultural  district  lies  around  the  falls,  but  the  company  intends 
to  supply  the  towns  of  San  Luis  Potosi,  Matehuala,  Tampico,  &c., 
with  current,  and,  on  the  acquisition  of  other  water  rights,  the 
city  of  Monterey  also. — Mektrotechnik  und  Maschlmniau. 

Newcastle-on-Tyne.  —  Mr.  Glynn  Marston,  of  tlie 
National  Electric  Light  Association,  of  New  York,  visited  Newcastle - 
on-Tyne  on  December  20th,  in  pursuance  of  an  inquiry  into  the 
supply  of  electricity  by  the  large  companies  in  municipal  areas. 
He  stated,  according  to  the  Xeivcastle  Chronicle,  that  the 
tendency  in  America  was  for  municipal  electric  plants  to  be 
handed  over  to  the  large  power  supply  companies,  and,  under- 
standing that  a  good  deal  of  this  kind  of  thing  was  being  done 
in  Britain,  he  had  been  commissioned  by  his  association  to  discover 
the  terms  of  the  contracts,  and  to  discover  the  extent  to  which  the 
power  companies  were  taking  over  the  municipal  undertakings. 
Mr.  Marston  said  that  he  found  that  the  Newcastle  Electric  Com- 
panies could  supply  power  cheaper  than  the  collieries  could  generate 
it  with  their  own  coal,  for  that  reason  companies  in  the  Newcastle 
district  were  supplying  some  52  collieries.  The  explanation  was 
that  the  big  power  companies  were  able  to  handle  the  waste  heat 
problem  economically,  whereas  the  small  companies  and  the  muni- 
cipalities could  not  do  so.  Mr.  Marston  also  pointed  out  the  neces- 
sity for  the  demand  for  current  spreading  over  the  whole  day 
if  the  generating  were  to  be  done  cheaply.  In  Newcastle  that  con- 
dition prevailed,  but  in  America  the  National  Electric  Light  Asso- 
ciation, to  bring'  that  condition  about,  had  had  to  encourage  the  ui« 
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of  electric  vehiclcB.  He  could  erive  no  explanation  of  the  fact  that 
Buch  vehiclen  were  unknown  on  Tyneside,  except  that  the  power 
companies  had  not  found  it  necef-Hary  to  Beek  this  claBS  of  busineriv, 

New  Zealand. — A  |)ro]K)8al  to  borrow  £12,000  for  the 
extension  of  the  electric  b^htint,'  and  power  works  at  New  Ply- 
mouth has  been  approved  on  a  poll  of  the  ratepayers  of  the 
borough. 

Portisliead.— The  Portishead  and  District  E.L.  Co.  has 
secured  from  the  Bristol  T.C.  a  site  in  (ias  Lane  on  which  to  erect 
a  generating  station,  the  building  to  cost  not  legs  than  £1,000. 

Queensbury.— The  Hahfax  T.C.  has  informcc]  theU.D.C; 
that  it  cannot  entertain  the  question  of  supplying  current  in  bulk 
to  Queensbury. 

Sonth  Africa. — The  estimates  for  the  municipal  }X'ar 
ending  July  :5l8t,  1912,  have  just  been  published  by  the  Durban 
T.C,  and  show  a  surplus  towards  which  electric  light  pro- 
vides £11,601;  tramways,  £14,838;  telephones,  £4,000.  Of  the 
electric  light  revenue,  private  lighting  will  give  £31,000;  power, 
£6.840  ;  Corporation  Departments,  £5,927  ;  street  lighting,  £7,410  ; 
tramway  supply,  £14,524  ;  and  Government  supply,  £3,125.  The 
electric  light  expendittire  is  put  down  at  £GS,726,  of  which  interest 
amounts  to  £12,479;  renewals,  £9,210;  contribution  to  rate?, 
£11,001;  sinking  fund,  £2,234;  and  the  construction  account 
amounts  to  £70,447. 

The  tramway  revenue  is  shown  at  £119,193,  and  expenditure 
£104,355,  while  out  of  renewals  account  £9,970  is  set  aside  for 
relaying  West  Street  track  and  the  construction  account  amounts  to 
£45,473  for  extensions  of  track  to  Overport,  Prospect  Rrad  and  Bath 
Road,  being  a  total  length  if  I'i  miles. 

One  of  the  features  of  the  estimates  was  the  announcement  of  the 
reduction  of  the  price  of  electric  supply  which  came  into  operation 
on  December  1st,  being  6d.  per  unit,  as  against  7d.  previously.  This 
is  subject  to  a  discount  of  10  per  cent,  for  all  accounts  paid  within 
seven  days,  so  that  the  net  price  is  about  5id.  A  day  rate  of  Id. 
per  unit  is  also  introduced,  with  a  minimum  charge  of  5s.  per  month, 
the  Id.  rate  applying  only  between  the  hours  of  midnight  and  6  p.m. 
This  applies  to  a  certain  class  of  consumer,  while  a  day  rate  of  2d. 
per  unit  applies  to  another  class  of  consumer.  For  motive  power 
the  charges  are  from  2d.  to  ^d.  ptr  unit  as  heretofore,  depending  on 
the  units  consumed,  but  the  minimum  charged  is  £3  per  h.p.  per 
annum  up  to  20  H.P.,  which  charge  was  previously  a  standing  charge 
in  addition  to  the  cost  of  current  consumed. 

The  tender  of  the  Municipality  of  Muizenberg  and  Kalk  Bay  for 
the  supply  of  electric  energy,  having  been  accepted  by  the  Wynberg 
Municipality,  the  sanction  of  the  ratepayers  of  Muizenberg  and  Kalk 
Bay  was  required  to  the  raising  of  a  loan  of  £4,500  for  overhead 
mains,  &c.  Strong  opposition  was  raised  to  the  scheme  by  some  of 
the  ratepayers,  and  a  poll  was  taken  on  December  11th,  with  the 
result  that  the  proposal  was  rejected.  The  Wynberg  Municipality  is 
consequently  advertising  for  fresh  tenders  for  street  lighting  and 
supply  to  private  consumers. 

Skelniorlie. — On  the  eveninfij  of  December  28th  Ladj 
Montgomerie  inaugurated  the  electric  lighting  supply  in  the 
Skelmorlie  district  of  Ayrshire.  The  plant  installed  some  years 
ago  by  Dr.  Philp  to  light  the  Wemyss  Bay  Hydropathic,  and 
fxtended  afterwards  by  Mr.  R.  V.  Farnham  to  give  electricity  to 
several  neighbouring  houses,  is  now  owned  by  a  private  limited 
company  which,  after  obtaining  a  B.  of  T.  order,  has  erected 
and  equipped  a  power  station  with  plant  for  the  day  and 
night  service  of  the  whole  district.  The  gas  engines  (two  of 
100  H.p.  each  and  one  of  35  h.p.),  are  supplied  from  three  suction 
gas  producers — one  "Crossley,"  one  "National,"  and  one  designed 
by  Mr.  R.  V.  Farnham.  The  dynamos  and  booster  are  by  the 
Electric  Construction  Co.,  the  storage  battery  by  the  Tudor  Co., 
the  switchboard  by  Kelvin  &  James  White  Ltd.,  lamp-posts  by  the 
Edison  &  wSwan  Co.,  and  the  public  and  private  lighting  cables  by 
Messrs.  Callenders.  The  running  plant  alone  can  supply  5,500 
25-c.p.  lamps.  Mr.  John  M.  M.  Munro  is  the  consulting 
engineer.  Following  upon  the  inauguration  the  company  met  at 
the  Hydropathic  for  dinner,  where  felicitous  speeches  were  made. 
Mr.  J.  H.  Montgomerie,  chairman  of  the  County  Council  District 
Committee,  said  the  company  h.id  been  most  generous  in  its 
charges  for  public  and  private  lighting.  The  season  for  public 
lighting — and  the  charge  would  only  begin  then  for  the  first  time — 
was  to  be  from  August  1st  until  April  30th,  instead  of  from  Sep- 
tember 16th  till  March  31st,  as  formerly,  whilst  cottagers 
requiring  a  room  and  kitchen  lit,  were  to  be  supplied  at  the  rate  of 
10s.  per  light,  or  £1  per  annum.  He  defied  any  gas  company  to 
give  light  at  the  price. 

Stalybridjce. — It  was  decided,  at  the  monthly  meetuig 
of  the  Stalybridge  Joint  Tramways  and  Electricity  Board,  to  make 
application  to  the  L.G.B.  for  sanction  to  a  loan  of  £16,850  for 
additional  plant  at  the  generating  station  at  Stalybridge.  The 
extensions  include  new  turbines,  pipework,  boilers,  mechanical 
stokers,  &c.,  and  £5,000  will  be  set  apart  for  the  purchase  of  trans- 
formers and  switch  gear  during  the  next  three  years. 

Thurstonland, — The  U.D.C.  is  takmg  steps  with  a 
view  to  securing  a  supply  of  electricity  for  public  lighting. 

Wootfon. — The  P.C.  has  resolved  to  approach  the  E.L. 
Co.  on  the  question  of  introducing  electricity  into  the  parish  for 
lighting  and  power. 

Wrexham. — The  T.C.  on  December  29th  adopted  a 
revision  of  charges. for  electric  supply  to  dwelling  houses.  In 
future  house  consumers  may  pay  a  minimum  of  .12i  per  cent,  of  the 


rateable  value  of  their  premises,  in  return  for  which  48  anite  will 
\>e  allowed  for  every  20^.  paid  of  the  minimum  figure,  the  charge 
after  the  consumption  of  this  quantity  per  20i-.  being  lid.  per  unit, 
lesf  ^d.  per  unit  discount.  Councillor  Sauvage  (chairman  of  the 
Electricity  Committee)  said  he  u.sed  the  electric  light  in  his  hooce, 
and  found  it  infinitely  cheaper  than  any  other  illuminant.  The 
output  of  the  fj.L.  department  during  Noveinh>er  was  73,07.^  unit«. 
or  nearly  1U,000  more  than  in  the  corresponding  month  last  year. 


TRAMWAY  and  RAILWAY  NOTES. 


Ardsley. — The  B.  of  T,  has  informe<l  the  U.D.C.  that 

it  is  inexpedient  to  grant  the  application  of  the  Wakefield  and 
District  Lght  Railway  Co.  for  cessor  of  j)Ower.s  in  respect  of 
unconstructed  portions  of  the  lines  authorised  by  the  order,  with 
the  exception  of  a  short  length  in  Horbury.  The  Board  has, 
therefore,  extended  the  time  for  the  completion  of  the  lines  for  a 
year,  and  expresses  the  hope  that  in  the  interval,  capital  will  be 
found  to  complete  the  work. 

Belfast. — At  a   special  meeting   of   the  Tramways  and 

Electrical  Committee  last  Friday,  the  report  of  Mr.  Andrew  Nance, 
general  manager,  was  read  re  the  proposed  extensions  of  the  tram- 
way system  authorised  by  the  recent  Act  of  Parliament  and  the 
Act  of  1904.  After  discussion,  the  city  surveyor  and  the  elec- 
trical engineer  were  instructed  to  prepare  plans  and  specifications 
and  forms  of  tender,  and  do  other  matters  requisite,  in  order  that 
tenders  may  be  obtained.  W'ork  is  to  commence  about  March  1st, 
and  will  terminate  early  in  the  summer.  The  general  manager 
was  instructed  to  take  measures  to  increase  the  stock  of  cars  from 
250  to  300,  in  order  to  provide  additional  cars  for  the  new  routes. 
A  depot  is  also  to  be  built  at  Ardoyne.  It  is  understood  that  the 
estimated  cost  of  the  permanent  way  and  the  electrical  equipment 
will  be  about  £115,000,  and  of  the  new  cars  about  £36,000,  or  a 
total  of  £151,000. 

Blackpool. — It  is  proposed  to  relay  at  the  earliest 
possible  moment  the  tramway  track  along  the  entire  length  of  the 
Promenade  at  North  Shore.  The  estimated  cost  of  the  work  is 
£10,000,  and  the  Finance  Committee  has  decided  to  apply  for 
sanction  to  borrow  this  amount. 

Birmin^Iiam. — As  from  January  1st,  the  Corporation 
entered  into  possession  of  the  whole  of  the  tramways  in  the  Greater 
Birmingham  area.  The  sections  affected  are  those  controlled  by  the 
B.E.T.  in  Aston  Manor,  and  portions  of  the  Selly  Oak  and  Sparkhill 
routes  ;  the  company's  interests  are  to  be  purchased  for  £151.000. 

Chile. — The  FeiTocarril  Electrico  de  Santiago  a  San 
Bernardo  is  to  construct  various  sections  of  electric  railway.  The 
work  must  be  commenced  within  six  months  and  completed  within 
one  year. 

Continental  Notes. — Austria. — The  preliminary  stiulies 
for  the  construction  of  electric  tramways  have  been  officially 
sanctioned  at  Schwechat,  in  Lower  Austria,  and  between  Ried  and 
Frankenburg,  in  Upper  Austria.  Similar  authorisation  has  been 
accorded  for  an  electric  railway  line  to  connect  the  curative  resort 
of  Bad  Gastein  with  Hof  Gastein.  Authorisation  has  also  been 
accorded  for  the  electrification  of  the  Mori-Arco-Riva  liuei  on  Lake 
Garda,  and  for  the  construction  of  an  extension  to  Sacco  and 
Rovereto  ;  also  for  the  conversion  of  the  Pirano  to  Portoruse 
line  into  a  normal  electric  railway. 

Some  interesting  particulars  were  given  of  the  project€d  electri- 
fication of  the  Austrian  Stato  Railways  at  a  recent  meeting  of  the 
Railway  Consultative  Council.  A  closer  study  of  the  conditions  of 
the  line  from  Opcina  to  Trieste  has  shown  that  the  financial 
advantages  are  not  on  the  side  of  electrification,  and  in  consequence 
it  has  been  decided  not  to  proceed  with  this  conversion.  The 
inquiry  into  the  Arlberg  line  is  still  proceeding.  The  preliminary 
work  in  connection  with  the  Attnang-Steinach-Irdning  line  is 
almost  completed,  the  detailed  scheme  having  been  drafted,  and 
only  the  political  aspects  remaining  for  consideration.  The  mode 
of  the  provision  of  capital  has  also  been  decided  upon.  The  elec- 
trification of  the  section  Selzthal-Attnang-Puchheim  has,  for 
technical  reasons,  been  abandoned. — EIehtrotechni-<chti  Zi'ltschrift. 

It  is  reported  that  a  service  of  electric  motor-omnibuses  is  about 
to  be  started  in  Vienna. 

Ri'SSlA. — A  Conference  was  recently  held  at  Wladikawaka  to 
consider  the  iiuestion  of  building  an  electric  railway  and  tunnel 
through  the  Caucasus,  At  the  Conference  were  present  eminent 
Russian  and  foreign  engineers,  among  the  latter  being  Chief 
Engineer  Zoellinger,  who  was  associated  with  the  building  of  the 
Simplon  Tunnel,  and  Prof.  Hannings,  the  builder  of  the  Albula 
Tunnel.  It  is  estimated  that  the  building  of  the  tunnel  will  take 
eight  years,  and  will  cost  100,000,000  roubles.  The  tunnel  will 
have  two  galleries :  the  mountain  streams  can  supply  over 
13,5C0  H.P,  for  traction  purposes. — Zeitschrift  des  Oest.  IngenieMr 
und  ArchitvJiten  Vereins. 

Germany. — As  previously  announced,  the  Bavarian  Government 
has  given  the  contract  to  the  Bergmann  Co.  for  the  construction  of 
the  electric  railway  from  Garmisch  to  Partenkirchen.  through  the 
Mittenwald  to  the  Austrian  frontier  (Griesen),  This  line  is  40  km. 
long,  and  is  regarded  as  an  experiment.  If  it  proves  a  success,  it 
will  cause  the  electrification  of  the  Munich-Partenkirchen  line,  now 
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worked  by  steam.  These  two  lines  will  create  an  electric  main  line 
connection  between  Munich  and  the  Austrian  frontier  (Griesen), 
whose  continuation  to  Innspruch  on  Austrian  territory  will  be 
effected  by  the  projected  Mittenwald  electric  railway,  which  is 
about  to  be  constructed  with  the  co-operation  of  the  Austrian 
Creditanstalt.  These  several  lines  will  form  the  shortest  route  for 
tourists  throujrh  Germany  to  the  Brenner  Alps.  The  power  station 
for  the  Bavarian  section  will  be  erected  on  the  shores  of  Lake 
Walchen. 

A  scheme  has  been  drawn  up  by  the  A.E.G.  and  Siemens  concerns 
for  the  construction  of  an  electric  railway  between  Cologne  and 
Diisseldorf. 

Italy.— A  concession  has  been  grranted  to  the  Societa  Anonima 
Ao:none-Pietrabbondante-Pescolanciano  for  the  construction  and 
working:  of  an  electric  railway  in  Agnone. — EleMroteuhnik  iind 
Maschinenhau. 

Ediiibiiro:b. — Mr.  Hall  Bljth,  chairman  of  the  Cable 
Tramway  Co.,  had  something  to  say  relating-  to  the  cost  of  cable 
traction  at  the  annual  dinner  of  the  employes.  Tbey  had  14  main 
routes  on  the  system  ;  the  cables  varied  in  length,  the  shortest  being 
4,500  ft.  long,  and  the  longest  33,600  ft.  long,  and  the  total  length 
of  all  the  cables  was  293,000  ft.  The  cost  of  the  cables  was 
£10,000  each  year  ;  but  with  the  breakdowns  that  took  place,  the 
actual  cost  for  last  year  was  £17,16G.  The  lives  of  the  cables,  of 
course,  varied,  from  92  days  on  certain  routes  to  415.  These  were 
the  lives  guaranteed  by  the  makers.  The  actual  average  for  the 
whole  system  was  267  days.  They  had  in  addition  to  14  main  cables 
12  auxiliary  cables,  and  their  life  was  about  57  days  each.  They 
specified  the  particular  life  which  was  required  for  each  particular 
cable,  and  if  their  cables  did  not  come  up  to  the  life  specified,  the 
makers  had  to  make  up  the  difference.  If  the  cable  lasted  more  than 
the  probable  life,  the  profit  was  divided  between  the  maker  and  the 
Tramway  Co. 

Fife. — Althoiiy-h  stime  })oints  have  still  to  Ije  adjusted 
between  Lochgelly  T.C.  and  the  Tramway  Co.  as  to  the  route  of  the 
proposed  line  to  Lochore,  it  is  expected  that  a  stnrt  will  be  made 
mth  the  extension  in  a  few  weeks.  There  will  be  a  double  line  of 
rails  to  the  end  of  the  burgh  boundary  at  Grainger  Square. 

Hull. — Tlie  tramway  men  recently  sent  to  the  Corpora- 
tion Committee  demands  for  a  new  time-table  and  for  an  advance  of 
wages  in  certain  sections.  A  deputation  of  the  tramway  men  waited 
on  the  Committee,  as  a  result  of  which  the  Committee  drew  up  a 
revised  time-table  involving  an  additional  cost  of  about  £1,200. 
These  terms  have  not  been  accepted,  and  at  a  mass  meeting  of  the 
men  it  was  decided  to  draw  up  a  scheme  for  double  shift  duty  with 
a  reduction  of  hours,  which  the  tramway  manager  states  would 
represent  an  additional  cost  of  £4.000  or  £5.000.  The  executive  of 
the  Tramworkers'  Union  does  not  favour  a  stoppage,  and  thus  there 
are  hopes  of  the  grievances  being  adjusted.  At  a  meeting  of  the 
Tramway  Committee  on  Wednesday,  it  was  decided  to  defer  the 
conimencement  of  the  revised  time-table  till  after  January  18th, 
which  was  the  date  proposed.  The  tramway  men  are  asking  for  a 
reduction  of  hours  from  54  to  48. 

•JapaD. — One  of  the  larg^est,  if  not  the  largest,  railway 
bridges  in  the  world  is  about  to  be  built  in  Japan  to  give  transit 
facilities  to  an  electric  railway  and  an  electric  tramway.  The 
bridge  is  to  be  built  across  the  Straits  of  Shimonoseki  to  the 
Island  of  Kiushu,  and  will  be  of  a  length  of  1,140  metres,  with  a 
height  of  51  metres  above  sea-level.  It  will  thus  allow  the 
biggest  ocean  steamer  to  pass  under  it.  It  will  be  laid  with  a 
double  line  of  rails,  the  one  for  the  railway  and  the  other  for  the 
street  tramway.  Its  estimated  cost  is  15,000,000  yen.  The  plans 
will  shortly  be  the  subject  of  an  international  competition. — 
Zeitschrift  dex  Oeat.  Tnginieur  mid  Architeliten  ]'errins. 

Keig'hlej. — Tlie  Corporation  has  included  in  its  Parlia- 
mentary Bill  for  next  Session  application  for  powers  for  a  scheme 
of  electric  tramway  service  embracing  a  large  area,  inclusive  of 
many  important  manufacturing  townships.  The  promoters  of  the 
project  look  with  considerable  favour  on  the  success  of  the  railless 
trolley  systems  on  trial  in  Leeds  and  Bradford,  and  it  is  quite  likely 
that  if  powers  are  obtained,  the  railless  system  will  be  adopted. 

Leeds. — Two  or  three  im]x)rtant  matters  have  recently 
been  engaging  the  attention  of  the  Corporation  Tramways  Com- 
mittee. It  has  been  decided  that  the  whole  of  the  cars  shall  be 
fitted  with  side  life-guards.  A  trial  is  to  be  given  to  the  "queue  " 
system  of  loading  cars,  and  the  place  chosen  for  a  commencement 
is  near  the  Market  Hall  in  Kirkgate.  Although  in  Leeds  there  are, 
perhaps,  none  of  the  undignified  "rushes"  for  tramcars,  which  are 
to  be  noticed  in  many  other  large  cities  and  towns— such,  for 
instance,  as  on  the  most-frequented  route  in  Bradford — the 
passengers'  difficulty  in  boarding  cars  is  increased  by  the  lack  of 
order.  The  Traffic  Sub-Committee  has  refused  an  application  for 
permission  to  drivers  and  conductors  to  wear  the  badge  of  the 
Union  on  their  uniforms. 

Morley. — The  ajtin-oNal  by  a  B.  of  T.  inspector  of  the 
route  from  the  centre  of  Morley  to  Leeds  marks  tne  completion  of  a 
large  electric  tramway  extension  scheme,  which  in  its  entirety 
connects  Morley  by  tramway  with  Leeds,  and  almost,  though  not 
quite,  with  Bradford  by  way  of  Drighlington.  The  extensions 
which  have  just  been  completed  by  the  Morley  Corporation  have 
been  leased  to  the  city  of  Leeds. 

Bfewcastle-on-Tjne. — At  a  meetinc:  <^'f  the  TramAvays 
Committee,  on  December  28th,  the  wages  of  all  men  who  had  com- 
pleted eight  years'  service  were  increased  l?y  Is.  per,  week..  On  the 
motion  of  the  chair  man,  thfe  salaty  of  the  general  ihafiauei"  wafe 


increased  by  £100,  to  be  increased  by  a  further  £100  at  the  end 
of  12  months,  which  will  eventually  make  his  salary  £1,000.  A 
motion  by  Mr.  Teags  that  the  wages  of  the  men  in  the  sheds  who  had 
less  than  25s.  per  week  should  be  increased  by  Is.  a  week,  was  lost. 

Nortliailipton.--r-The  borough  accountant  has  been 
directed  to  give  formal  notice  of  objection  to  the  new  valuation 
list,  showing  an  increased  assessment  of  the  tramway  undertaking 
in  the  borough,  which  has  been  deposited  by  the  overseers. 

Perth. — The  Corporation  Tramway  Conniiittee  is  to 
acquire  meters  for  the  cars  with  a  view  to  checking  the  con- 
sumption of  electrical  energy. 

PrestOD. — At  the  T_.C.  meeting  on  December  2sth,  the 
chairman  of  the  Tramways  Committee  said  some  difficulty  had 
been  experienced  in  regard  to  securing  borrowing  powers  for  £3,000 
to  extend  the  car-shed  and  purchase  three  cars  of  a  special  build. 
The  town  clerk  said  his  view,  personally,  was  that  they  had  no 
power  to  borrow  this  money  because  these  particular  borrowing 
powers  were  exhausted.  Some  provision  would  have  to  be  made  in 
an  omnibus  Bill.  The  chairman  said  that,  under  the  circumstances, 
they  had  no  option  but  to  take  the  money  from  the  reserve  fund. 
Any  further  extensions  would  have  to  wait  until  they  could  obtain 
an  Act  of  Parliament, 

Rochdale. — The  receipts  on  the  Corporation  tramways 
from  the  commencement  of  the  financial  year  to  December  16th 
totalled  £52,386,  or  £6,5)50  more  than  in  the  corresponding  period 
of  last  year.  The  car-miles  run  were  1.052,647,  or  130,1»05  more 
than  in  the  same  period  of  1910.  All  sections  show  increased 
takings,  notably  on  the  Bacup  route,  the  advance  being  £4,350,  due 
to  the  extension  and  through  running. 

Tramway  Accident  Inquiries. — Tn  connection  with  the 

fatality  caused  by  the  running  away  of  an  L.C.C.  car  backwards 
down  Lordship  Lane,  on  November  29th  last,  the  driver  attributed 
the  occurrence,  in  the  first  place,  to  a  circuit-breaker  coming  out. 
An  L.C.C.  witness  considered  that  owing  to  the  fog  the  driver 
might  not  have  realised  at  first  that  the  car  was  moving  back- 
wards. In  connection  with  the  collision  which  occurred  between 
two  Rawtenstall  cars  on  a  hill  in  Accrington  recently,  Lieut.-Col. 
Druitt,  of  the  B.  of  T.,  found  that  the  cause  of  the  accident  was  the 
fusing  of  a  shunt-coil  on  one  of  the  motors — regenerative  control 
was  in  use  on  the  car.  The  driver  could  not  suspect  the  real  cause 
of  the  trouble.  Lieut.-Col.  Druitt  suggests  that  in  order  to  prevent 
a  repetition,  such  cars  should  only  be  run  on  level  routes,  or  else 
precautions  must  be  taken  to  prevent  the  fusing  of  shunt-coils.  A 
footnote  to  this  report,  by  Mr.  A.  P.  Trotter  (B.  of  T.),  is  as  fol- 
lows : — "The  termination  of  a  shunt- winding  in  a  fine  wire  is  a 
defect  of  construction.  Both  at  the  inner  and  at  the  outer  end  of 
the  fine  wire  a  stout  wire  strong  enough  to  stand  handling  and 
cleaning  should  be  carefully  jointed.  This  stout  wire  should  be 
wound  three  or  four  times  round  the  magnet  before  bringing  out. 
It  is  not  likely  that  the  shunt-wire  was  fused,  unless  part  of  the 
shunt-winding  was  short-circuited,  or  unless  very  high  voltage  had 
been  produced  by  regeneration.  The  wire  is  likely  to  corrode  where 
it  leaves  the  magnet,  and  may  have  sparked  on  breaking,  and  may 
thus  have  shown  signs  of  fusion." 

U.S.A. — Plans  and  surveys  are  being  made  by  the 
Pennsylvania  Railroad  for  improvements  of  the  Pittsburg 
terminals  to  cost  $50,000,000.  These  plans  call  for  the  electrifica- 
tion of  the  main  line  between  the  Union  station  in  Pittsburg  and 
Pitcairn,  15  miles  east  of  that  city,  the  terminus  for  local  trains. 
Subways  will  be  built  to  abolish  grade  crossings  at  many  points  ; 
yards  will  be  extended  and  electric  locomotives  and  new  rolling 
stock  will  be  added. — Electric  Traction  WeeMij. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — The  Commonwealth  Parliament  has  voted  a 
sum  of  £600,000  to  be  paid  into  a  trust  fund  on  account  of  tele- 
graph and  telephone  works.  It  was  explained  that  experience 
showed  that  miich  money  was  lost  through  lack  of  continuity  in 
work,  and  the  fund  would  be  expended  as  required. 

Austria, — C<insiderable  expenditure  is  contemplated  by 
the  Austrian  Post  and  Telegraph  Department.  In  the  Budget  for 
1912,  9,000,0(10  kronen  were  ear-marked  for  telephone  extension.  A 
further  20,000,000  kronen  for  postal  purposes  is  also  to  be  spent, 
about  11,000,000  of  which  is  allocated  to  telephone  and  telegraph 
extensions,  &c. — Ber  Elcl^trotcrlinihrr. 

Cable  Kates, — in  a  notice  announcing  the  reduction  on 
January  Ist  of  cable  rates  to  the  British  Dominions  and  the  L'nited 
States  to  half  the  usual  rates,  for  telegrams  in  plain  language, 
subject  to  a  delay  of  24  hours,  as  previously  explained,  the  Post- 
master-General includes  India  and  South  Africa,  which  were 
excluded  from  the  preliminary  announcement. 

The  Commercial  Cable  Co.  has  also  announced  a  reduction  on 
similar  lines  to  Xorth  America  and  Australasia. 

Germany. — From  January  Ist  the  Gorman  Post  Office 
accepts  plain-language  telegrams  at  half  rates  for  the  German 
Colonies,  the  Uiiibed  Stiitee^  .China,  fihd  many  .British  Oolbiiifes, 
subject  t6  a  delay  Of  up  to  24  hotifs. 
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Xijflit  Teleffraph  Letters.— The  (jx])CTiiiic'iiial   .service 

between  London  and  AV)erdeen  and  Belfast  came  into  operation  on 
Monday  last.  The  charpe  ik  Od.  for  .30  words,  and  Jd.  for  every 
three  words  l)eyond  'M\.  Teleerrams  must  be  handed  in  (prepaid)  at 
the  head  officen,  or  telephoned  or  posted  to  those  offices.  If  they 
are  poBted,  the  envelopes  must  bear  only  the  words  "  Teletrraph 
Letter." 

Postal    Employes*   Grievances. — The  (Joniinittec  of 

Inquiry  promised  by  the  rostmaster-General  will  sit  in  the 
sprinp  of  this  year,  and  will  consider  proposals  relating  to  wajfes 
(involvinfr  an  increased  expenditure  of  about  a  million  sterlinj;)  and 
hours  of  labour.  The  last  revision  took  place  in  1908,  and  was 
expected  to  hold  pood  for  many  years.  It  is  stated  that  London 
telefrraphists  demand  a  maximum  salary  of  £2.^0  a  year,  instead  of 
£l(jl  as  at  present:  provincial  telegraphists  ask  for  £200,  and 
women  in  London  and  the  provinces  claim  £130  and  £120  a  year 
respectively.  Enp'ineerinti'  and  stores  employes  demand  to  be  put 
on  the  established  staff,  and  to  be  employed  continuously. 

Radioteh'<]^rapIiic  Conference. — The  JJiitisli  Govern- 
ment has  announced  that  the  Conference  will  meet  in  London  on 
June  4th,  1912. — Jovnial  Telrgra/ililqjie. 

Radiotelejsrrapliic  Convention. — Tlie  Belgian  Govern- 
ment has  adhered  to  the  Convention  on  behalf  of  the  Congro  State, 
as  from  January  Ist,  1912. — Journal  2'eU'(irai)hiqur. 

Russia. — The  Go\'ei-iiment  has  decided  to  erect  wireless 
stations  on  the  coasts  of  the  White  Sea  and  Kara  Sea  for  the  assist- 
ance of  ships  bound  for  the  mouths  of  the  Obi  and  Yenisei,  on 
Vaigatch  Island,  at  Vaidaran  Bay,  and  on  the  Ugorski  Shar  Strait. 
Hoard  of  Trade  Journal. 

I'rujfuay. — The  Government  has  l)een  cm]X)\vered  to 
spend  a  sum  of  nearly  2,000,000  fr.  on  the  improvement  of  the 
State  telegrraph  network. — EleMrotechmlt  nnd  Masrhim'iihaK. 

The  Telephone  Transfer. — The  transfer  of  the  under- 
takingr  of  the  National  Telephone  Co.  to  the  State  took  place  with- 
out in  any  way  affectingr  the  existing'  service  or  orgranisation  of  the 
business,  except  as  reg-ards  the  head  officials,  to  the  number  of  11. 
The  transaction  involved  the  transfer  of  1,.57S  exchanges,  and 
.549,976  stations,  served  by  18,000  employes.  A  sum  of  £3,000,000 
is  to  be  paid  to  the  company  on  account.  The  Postmaster- 
General  addressed  a  letter  of  welcome  to  the  employes,  pointing  out 
the  advantages  they  would  derive  from  the  change,  and  expressing: 
his  intention  to  secure  equality  of  treatment  between  transferred 
and  existing  officers  so  far  as  was  possible.  A  valedictory  letter 
was  also  issued  by  Mr.  G.  Franklin  to  the  company's  staff,  com- 
mending the  zeal  and  fidelity  of  the  employes  and  their  loyalty  to 
the  board  of  directors,  and  offering  them  his  personal  thanks  and 
sincere  wishes  for  their  prosperity  in  the  service  of  the  State.  On 
Saturday  night  the  Metropolitan  day  staff  assembled  at  the  Holborn 
Restaurant  to  celebrate  the  occasion  by  a  dinner,  dance  and 
concert.  Over  1,000  were  present,  about  half  the  number  being 
female  operators.  Mr.  C.  B.  Clay,  superintendent  of  the  Metro- 
politan district,  presided  at  the  dinner,  and  Mr.  G.  Franilin, 
president  of  the  company,  was  present.  Similar  functions  took 
place  at  other  centres. 

A  meeting'  of  the  company  will  take  place  on  January  9th  to  pass 
the  necessary  resolutions  for  the  liquidation  of  the  concern  and  the 
payment  of  the  debenture-holders,  followed  by  an  extraordinary 
general  meeting  to  appoint  Mr.  Franklin  liquidator,  and  to  continue 
the  powers  of  the  directors  in  dealing  with  the  purchase  by  the 
Post  Office.  The  inventory  of  the  company's  assets,  which  has  been 
in  progress  for  many  months,  is  approaching  completion,  and  it  is 
expected  that  the  company's  statement  of  claim  will  be  presented 
to  the  Postmaster-General  early  this  year.  Almost  certainly  the 
matter  will  have  to  be  taken  before  the  Railway  and  Canal  Com- 
mission for  the  final  settlement  of  terms. 

At  a  meeting  of  the  Glasgow  employes  of  the  company  on 
Thursday  last  week,  a  resolution  was  passed  protesting  against  the 
conditions  of  service  under  the  classification  proposed  by  the 
Postmaster- General. 

Last  week  the  subscribers  connected  with  the  National  "  West- 
minster ■'  exchange  were  transferred  to  the  Post  Office  "  Victoria  ' 
Exchange,  and  those  on  the  "  Harlesden  '  Exchange  to  "  Willesden." 
The  "  Bank "  subscribers  will  shortly  be  transferred  to  the  new 
"  Avenue  "  exchange,  the  equipment  of  which  presents  some  novel 
features  tending  to  the  avoidance  of  delay  in  answering  calls. 
Several  other  National  exchanges  have  been  closed, 

Paris  -  Madrid.  —  On  Monday  the  telephone  service 
between  Paris  and  Madrid  was  successfully  inaugurated.  The 
distance  is  about  1,000  miles. 

Wireless  Tele«Taphy. — The  new  station  at  Port  Said, 
in  connection  with  Lloyd's  monopoly  of  wireless  telegraphy  in 
Egypt,  has  been  brought  into  use. 

The  first  case  under  the  new  United  States  law  requiring  pas- 
senger isteamers  to  carry  a  wireless  outfit  is  now  pending,  the  ss. 
Tomplemore  being  charged  with  a  breach  of  the  regulation. 

The  station  on  Spitzbergen  is  now  completed,  and  messages  have 
been  exchanged  with  Poldhu,  in  Cornwall,  and  with  Ingoe,  in 
Norway. 

Wireless  Telephony. — A  German  engineer  named 
F.  Kiebitz  is  reported  to  have  effected  important  improvements  in 
wireless  telephony  by  means  of  earth  waves  of  high  frequency,  and 
it  is  stated  that  the  Western  Electric  Co.  has  developed  a  water- 
cooled  micrQphone  for  i^se  in  wireless  telepl^ony,  which  can  d^al 
With  tiiuch  Idfwet  <iurfi?ht9  thjiii  the  Otdinatf  tyt)e, 


CONTRACTS   OPEN  and  CLOSED. 


OPEN. 


Ashton-under-Lyne. — lanuary  24th.  Three  Lanca- 
shire boilers  and  two  1,.'00-KW.  turboaltematorii,  for  the  Corpora- 
tion.    See  "  Official  Notices  "  to-day. 

Australia. — X.S.W.  Govkrxment  Railway.s. — -Jannary 

22nd  —Supply  and  erection  at  the  White  Bay  power  hooae,  Sydney, 
of  eight  water-tube  Vjoilers,  with  superheaters,  economiaers  and 
mechanical  stokers.  January  29th. — A  2.o-kw.  booster  set.  Parti- 
culars, Electrical  Engineers  Office,  61,  Hunter  Street,  Sydney. 

January  9th. — Accumulators,  booster,  switchboard  and  acces- 
sories, for  the  Subiaco  Council.  Town  Clerk's  office.  Deposit  of 
£  1 00. 

Melbourne. — Jannary  9th.  Three  tonn  of  bare  hard-drawn 
copi)er  cable,  for  the  City  Council.  See  "  Official  Notices  '  Decem- 
ber 22nd. 

February  7th. — The  Prahran  and  Malvern  Tramways  Trust, 
Melbourne,  are  inviting  tenders  for  1,272  tons  of  tramway  rails. 
Specifications  and  forms  of  tender,  £2  28.  (returnable),  from  J. 
Coates  &  Co.,  Ltd.,  Suffolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 

P'ebruary  19th. — Wire-testing  machine,  for  the  Postmaster- 
General's  Department  in  Tasmania.     See  '"  Official  Notices  "  to-day 

Bell^riuni. — .January  18th.  The  municipal  authorities 
of  St.  Oilles-lez-Bruxelles  are  inviting  tenders  for  the  supply  and 
installation  of  two  electric  motors  at  the  Baths,  3h,  Rue  de  la 
Perche,  St.  Gilles. 

Birniinp^ham. — .January  8th.     (r/)  Supply,  delivery  and 

erection  of  .50  electric  tramway  cars  ;  (Ji)  1,700  tons  of  imi>roved 
steel  girder  rails,  and  8,i)00  pairs  of  fi.shplates.  Mr.  A.  Baker, 
general  manager,  Tramway  Offices,  Corporation  Street,  Birmingham. 

Burnley. — Lighting  battery  at  the  Workhouse,  for  the 
Guardians,     See  "Official  Notices''  to-day. 

Croydon. — .January  29th.  Mixed-pressure  turbine  plant, 
for  the  Corporation.     See  "  Official  Notices  "  to-day. 

Dartford.  —  January  23rd.  One  high-speed  vertical 
uniflow  engine,  tandem  generators  and  three-wire  balancer,  three 
superheaters  and  extensions  to  pipework,  switchboard  and  elec- 
trically-driven centrifugal  pump,  for  the  U.D.C.  See  "Official 
Notices ''  December  15th. 

Dublin. — January  30th.  Dublin  Port  and  Docks  Board. 
Two  4-ton  electric  portal  wharf  cranes.  Specification.  £  1  returnable, 
from  Sir  J.  P.  Griffith,  Engineer  to  the  Board,  East  Wall.  Dublin. 

Grimsby. — January  15th.  Metal-filament  lamps  for  a 
year,  for  the  Corporation.     See  "Official  Notices"  to-day. 

Hornsey. — January  nth.  One  st€am  dynamo  set  (either 
reciprocating  or  turbine),  for  the  T.C.  See  "Official  Notices" 
December  8th. 

London. — Hammersmith. — January  10th.  Arc  lamps 
for  the  B.C.     See  ' Official  Notices'"  December  29th. 

Isi.lNGTON. — February  2nd.  Electrical  and  engineers'  stores  for 
a  year,  for  the  B.C.     See  "  Official  Notices  "  to-day. 

Manchester. — January  9th,  {n)  Steel  girder  tramway 
rails  ;  Qi)  st^el  tie-bars  for  tramway  rails.  For  0/")  deposit  of  £1  Is. 
required.  Specifications  and  forms  of  tender  from  Mr.  J.  M. 
McElroy,  general  manager.  Corporation  Tramways. 

Kew  Zealand.  —  ]yrarch  7th.  Napier  Corporation. 
(1)  Permanent  way,  overhead  work  and  supply  mains  ;  (2)  power 
station,  car-shed  and  repair-shop  equipments ;  C-^)  rolling  stock. 
Deposit  2i  per  cent.  Specifications  can  be  seen  at  the  Board  of 
Trade  Commercial  Intelligence  Branch  in  London. 

Nuneaton.  —  January  24th.  One  500-kw.  mixed- 
pressure  turbo-generator,  with  condensing  plant,  pipework,  &;c..  for 
the  Corporation.     See  "Official  Notices"  to-day. 

Plymouth. — January  20th.  Stores  for  a  year,  for  the 
Corporation  Electricity  and  Street  Lighting  Departments.  See 
"Official  Notices"  to-day. 

I*rag:ue.—  .January  31st.  Supply  of  two  turbo-genemtors, 
of  a  normal  capacity  of  3,600  KW..  with  accessories.  Particulars, 
plans,  &c..  from  Stiidtischen  Kanzlei  der  Elektricitiitscentrale, 
Prague  VII,  and  tenders  to  HaupteinreichungsprotokoUe  der  Elec- 
trischen  Unternehmungen,  Altstadter  Markthalle,  Prague, 

RadclilTe. — January  loth.  Electrically-driven  centri- 
fugal or  turbine  pump  for  the  U.D.C.'s  sewage  disposal  works. 
W.  L.  Rothwell,  surveyor, 

Rotherham.  —  January   10th.      One  oOO-KW.   rotary 
converter,   for  the  Corporation.    See   "  Official  Notices "  Decem- 
ber 29th,                                                            ,  ' 
(t>^hf'mpti  flv  pf){/p  24.) 
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ELECTRICITY    SUPPLY    AT    KEIGHLEY. 


By  harry    WEBBER,  A.M.I.E.E.,  Borough  Electrical  Engineer. 


Electrical  driving  in  textile  mills  can  now  be  said  to  have 
passed  beyond  the  experimental  stage,  and  it  is  the  purpose 
of  this  article  to  give  an  outline  of  what  has  recently  taken 
place  in  this  direction  at  Keighley,  with  special  reference  to 
the  worsted  trade. 

Perhaps  one  of  the  most  interesting  examples  in  this 
country  of  an  electrically-driven  weaving  shed  is  to  be  found 
at  the  "West  Lane  Mills  of  Messrs.  J.  H.  Binns  &  Co.,  every- 
thing being  driven  by  three-phase  motors,  whilst  the  whole 
mill  is  lit  throughout  by  electricity,  the  supply  being 
obtained  from  the  public  mains  of  the  Corporation. 

This  firm  only  manufactures  the  highest  class  of  goods 
such  as  suitings  and  best  quality  dress  material.  There  are 
some  130  looms,  each  driven  by  a  separate  motor  ;  the 
"iacquard"  looms  which  are  used  for  material  with  fancy 
patterns  are  fitted  with  motors  of  1^  b.h.p.,  but  the  looms 
for  the  plain  work  only  require  from  |  to  1  b.h.p. 

The  whole  mill  is  scrupulously  clean  and  well  ventilated, 
and  to  pay  a  visit  there  after  coming  out  from  one  of  the 
old  type,  with  steam  power  and  belt  drive,  fully  convinces 
everybody  that,  from  the  workers'  point  of  view,  electrical 
driving  is  ideal. 

Messrs.  Binns  removed  from  an  old  steam-driven  mill 
into  new  premises,  so  that  they  have  had  an  opportunity  to 
compare  the  results  obtained  with  both  methods  of  working, 
and  they  have  no  reason  to  regret  their  decision  in  favour  of 
electricity. 

A  supply  of  electrical  energy  at  cheap  rates  gives  power 
users  a  much  greater  latitude  in  the  choice  of  a  site  for  new 
works,  and  this  fact  alone  will  have  great  influence  with 
manufacturers  in  deciding  whether  to  take  a  supply  from  the 
public  mains  or  to  install  their  own  plant. 

In  Keighley,  several  firms  who  own  large  mills  let  these 
out_  on  what  is  termed  "  room  and  power."  The  charge 
varies,  but  for  spinning,  the  power  is  sold  at  from  3s.  to  4  s. 
per  annum  per  spindle,  according  to  the  type,  whether  it  is  a 
"cap"  or  a  "flier."  An  average  spinning  frame  takes 
5  to  6  H.p.  to  drive  it,  and  the  price  for  power  is  generally 
about  £3  10s.  to  £4  per  i.h.p.  per  annum. 

As  will  be  seen  from  the  above  figures,  a  public  supply 
must  be  offered  at  very  low  rates  in  order  to  secure  this 
particular  class  of  customer.  •  However,  there  is  one  firm  in 
Keighley  who  are  taking  a  supply  for  a  portion  of  their  mills 
(let  out  in  the  above  manner)  from  the  public  supply  mains 
of  the  Corporation.  For  worsted  spinning  of  this  descrip- 
tion, the  load  factor  is  very  high,  reaching  80  to  85  per  cent, 
during  the  working  day  from  6  a.m.  until  5.30  p.m.  I  find 
that,  in  order  to  give  satisfaction  in  both  weaving  and  spinning 
sheds,  the  frequency  must  be  kept  within  a  quarter  of  a 
period  on  either  side  of  the  declared  number  of  cycles  per 
second. 

At  the  beginning  of  the  three-phase  extra-high-pressure 
supply  in  Keighley  a  motor-generator  was  used,  driven  from 
the  existing  d.c.  bus-bars  at  460  volts,  and  producing  a 
three-phase  6,G00-volt  supply  on  the  high-tension  feeders. 
This  arrangement,  however,  is  not  satisfactory,  as  a  motor- 
generator  driven  in  this  mjinner  is  far  too  sensitive,  and  I 
found  that  even  quite  small  squirrel-cage  motors  without 
graduated  starters  caused  most  serious  fluctuations  in  the 
frequency,  which  affected  the  looms  more  particularly. 

Naturally,  manufacturers  desire  to  produce  as  much  work 
from  their  machinery  as  possible,  and  the  looms  are  set  to 
work  at  the  maximum  speed  beyond  which  the  smaller  parts 
are  liable  to  break,  so  that  only  a  slight  increase  of  speed  is 
necessary  to  create  a  considerable  loss  in  a  weaving  shed. 
On  the  other  hand,  most  of  the  weavers  are  employed  on  the 
piece-work  system,  and  they  soon  comjjlain  if  the  machinery 
is  running  slow. 

The  writer  has  no  hesitation  in  saying  that  wherever  a 
supply  is  being  given,  or  in  contemplation,  with  motor- 
generators  in  a  similar  manner  to  that  described  above,  it 
will  not  give  satisfaction  if  the  demajid  is  for  driving  textile 
machinery. 

Immediately  the  supply  was  available  from  turbines  the 
constant   series  of   complaints  ceased  at   once.      Owing  to 


various  adjustments  required  by  the  new  plant,  it  was 
necessary  to  revert  to  the  motor-generator  occasionally,  but 
in  each  instance  the  complaints  began  to  re-appear  on  the 
first  day  that  the  change  was  made. 

An  astonishing  figure  would  result  if  it  were  possible  to 
add  up  the  total  amount  of  power  Avasted  in  driving  some 
of  the  more  antiquated  and  complicated  mills  in  Lancashire 
and  Yorkshire  alone.  There  are  still  plenty  of  mills  working 
to-day  with  cross-shafts  and  bevelled  gearing,  whilst  the  maze 
of  belting  is  bewildering  to  the  eye. 

To  quote  some  actual  figures  taken  recently  off  a  length 
of  shafting  with  all  tha  belts  on  the  loose  pulleys,  the  shaft- 
ing alone  took  5  h.p.  to  drive  it,  and  when  all  the  work  which 
was  done  from  this  line  was  set  in  motion,  it  was  found  that 
the  consumption  of  power  only  reached  a  little  over  8  h.p. 
This,  of  course,  is  an  extreme  case,  but  it  is  quite  usual 
to  find. the  shafting  taking  25  per  cent,  of  the  total  power 
required. 

The  writer  has  found,  when  negotiating  with  prospective 
consumers,  that  they  will  stick  to  the  indicated  horse-power, 
as  shown  on  their  possibly  antiquated  engine,  and  divide  that 
figure  into  the  amount  of  money  spent  by  them  in  order  to 
arrive  at  a  comparison  between  the  present  cost,  and  what  it 
would  be  if  taking  energy  at  a  fixed  rate  per  unit  (covering 
all  charges)  from  a  public  supply.  When  it  is  realised  that 
possibly  over  50  per  cent,  of  the  horse-power  (as  shown  on 
an  indicator  diagram)  is  being  wasted  in  one  direction  or 
another,  which  would  be  entirely  eliminated  by  a  properly 
thought-out  electrical  scheme  of  driving,  it  will  be  obvious 
that  this  method  of  comparison  is  not  a  fair  one. 

There  are  plenty  of  millowners  to-day  waiting  to  let  other 
people  take  the  risk  of  what  they  consider  an  experiment 
with  electrical  driving  when  energy  is  being  taken  from  a 
public  source,  and  I  am  constantly  being  approached  by 
people  who  state  that  they  have  machinery  which  requires, 
say,  for  example,  250  h.p.  to  drive  it  (as  shown  by  their 
indicator  cards),  and  ask  whether  the  Corporation  would 
guarantee  to  run  this  for  a  lump  sum  per  annum. 

This  clearly  shows  that  millownere  appreciate  the  beauty 
of  electrical  driving,  but  they  want  to  be  on  the  safe  side, 
and  when  you  have  to  tell  them  what  1  h.p.  would  cost  per 
annum  on  the  lowest  late  charged  for  electrical  energy, 
estimated  on  the  working  hours  and  the  load  factor  of  the 
mill  in  question,  it  generally  results  in  their  saying  that 
they  can  do  it  themselves  for  at  least  20  per  cent,  less  cost. 
It  requires  a  lot  of  talking  to  persuade  a  man  who  has 
always  relied  on  an  indicator  diagram  that  this  method  does 
not  represent  the  actual  amount  of  useful  work  that  is  being 
done  in  his  mill. 

It  is  a  pity  in  some  senses  that  an  offer  cannot  be  made 
to  drive  mills  of  this  description  for  a  lump  sum  per  annum, 
as  I  am  certain  that  a  great  deal  more  business  could  be 
secured  in  this  way  at  a  profit. 

The  rates  in  force  in  Keighley  at  the  present  time  are 
very  attractive,  considering  the  smallness  of  the  undertaking. 
Extra-high -pressure  three-phase  energy  can  be  obtained  in 
bulk  at  £3  per  kw,  of  maximum  demand,  plus  jd.  per  unit, 
the  account  being  paid  monthly,  and  subject  to  a  5  per 
cent,  discount ;  a  condition  attached  to  this  extremely  cheap 
rate  is  that  a  consumer  must  suppiy  a  proper  fireproof  house, 
and  build  a  suitable  cubicle  of  stoneware  for  the  reception 
of  the  Corporation's  meter  equipment  and  automatic  knock- 
out switch,  and  also  supply  his  own  transformers. 

The  energy  .is  metered  on  the  high-pressure  side,  and  a 
consumer  may  use  it  in  any  manner  he  thinks  fit,  but  with 
certain  limits  as  to  the  size  of  squirrel-cage  motors  installed 
without  graduated  starting  switches.     ^ 

The  cables  are  looped  into  the  premises,  and  thus  effect  a 
duplicate  arrangement,  the  meter  and  switch  handle  being 
mounted  on  a  panel  outside  the  transformer  house  (which  is 
kept  under  lock  and  key),  thus  obviating  any  reason  for 
continually  gohig  in  and  out  of  the  high-pressure  chamber. 
Six  small  sub-stations  of  this  description  are  now  equipped, 
and  they  give  every  satisfaction. 

Besides  doing  a  large  business  in  connection  with  t^ie 
worsted  trade,  Keighley  has  a  great  variety  of  other  thriving 
industries,  some  of  which  only  require  about  40  h.p.  They 
are  scattered  all  over  the  area  of  supply,  and  consecjuently 
the  only  system  available  for  these  very  desirable  small-power 
-users  i^  the  old  direct-current  network. 


Vol.70.    No.  1,780,  January  5,  1912.]        '|'fIE      ELECTRICAL     REVIEW. 


19 


Several  methods  of  char;^inf(  were  tried,  but  without 
success  ;  the  slidinj^  scale  based  on  quantity  did  not  come  out 
choiio  eiiou<,'h,  and  the  hourly  contract  system  rosnltod  in 
such  a  variety  of  prices  per  unit,  that  it  had  to  be  abandoned 
owin<^  to  the  bad  feeling?  created.  It  was  decided  to  adopt  a 
method  which  has  proved  a  f^reat  success,  and  is  as 
follows  :  —  I'ro- 
vidin}^  a  (-onsumer 
signs  a  five  years' 
afjrcement,  and 
guarantees  a  mini- 
mum payment  of 
£40  per  annum,  a 
flat  rate  of  ^d. 
per  unit  is  charged  , 
without  any  re- 
stricted hours. 

This  method  has 
become  very  popu- 
lar, and  fresh  ap- 
plications are 
coming  in  every 
week.  Owing  to 
the  large  diver- 
sity factor  due  to 
a  number  of  small 
power  users,  the 
load  factor  as 
shown  on  the  daily 
load  chart  is 
steadily  improving, 
and  at  the  present 
rate  of  increase,  the 
number  of  units  sold  this  year  will  be  double  what  it 
was  last  year. 

Having  briefly  described  how  the  use  of  electrical  energy 
is  developing  amongst  all  grades  of  power  consumers,  it  will 
not  be  out  of  place  to  outline  the  class  of  plant  which  has 
been  installed  to  meet  the  demand. 


500-Kw.  Motor-GeneratorIPlant,  Keighley. 


turbo-alternatf>rs  running  at  3,000  revoJutions  per  minate, 
each  set  having  its  own  condenser,  which  is  of  the 
Korting  multi-jet  ejector  tyfje.  The  Bt<:am  for  these 
generators  is  produced  by  two  liabcock  &  Wilcox  water-tube 
boilers,  of  their  well-known  standard  land  type. 

The  boilers   are  fitted    with  integral    superheaters,   and 

patent  mechanical 
chain  grate  stokers, 
the  heating  surface 
of  each  boiler  h»eing 
1,.OGO  sq.  ft.,  of  the 
superheater  990 
h(\.  ft.,  and  the 
chain  grate  area 
108  sq.  ft.  Each 
boiler  is  capable  of 
evaporating  :^0,000 
lb.  of  water  per 
hour  under  normal 
conditions,  but  it 
is  possible  to  in- 
crease this  amount 
to  2.5,000  lb.  for 
short  periods  with- 
out unduly  forcing 
the  boiler  to  any 
dangerous  extent. 

A  new  chimney 
1.50ft.highiiasl^ea 
erected,  and  the 
necessary  flues  con- 
structed of  sufficient 
area  to  effectively 
deal  with  the  gases  from  four  other  boilers  similar  to  the 
two  installed. 

A  first  instalment  of  economiser  tubes  is  fitted,  and  avail- 
able space  for  further  sections  provided. 

A  pair  of  double-acting  vertical  feed  pumps,  each  capable 
of  delivering  2,500  gallons  of  water  per  hour  against  165  lb. 


Interior  of  the  Keighley  Power  Station,  showing  B.T.-II.  Tlrbo-Alteknatoes. 


In  January,  1910,  all  negotiations  were  finally  settled 
and  everything  was  in  order  to  proceed  with  the  installation 
of  a_  complete  extra-high-tension  three-phase  power  plant, 
but  it  was  not  until  the  August  following  that  any  actual 
construction  work  was  commenced. 

The  complete  installation  consists  of  two  1,000-KW.  Curtis 


pressure,  are  included  in  the  boiler  house  equipment.  These 
pumps  were  made  by  a  firm  whose  name  is  not  generally  known 
to  central  station  engineers,  namely,  F.  Friedenthal  &  Son, 
of  Preston.  Although  the  pumps  caused  some  slight  trouble 
to  begin  with.,  they  are  working  very  satisfactorily,  consider- 


ing the  small  initial  cost 
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The  Rritlsb  Thomson-Houston  Co.,  Ltd.,  were  the 
main  contractors  for  the  wliole  of  the  generating:  plant,  and 
also  supplied  one  of  their  well-known  extra-high-tension 
remote-control  switchboards,  the  high-tension  portion  being 
entirely  enclosed  with  either  expanded  metal  grids  or  sheet- 
iron  doors,  and  so  arranged  that  anybody  can  walk  all 
round  both  back  and  front  without  taking  any  dangerous 


1      1      1      1      1      1      1     1      r 

FULL- LOAD    CAPACITY    OF    TURBIN 

E 

^\ 

A 

800 

r 

-\ 

r 

' 

A 

y\ 

1 

' 

< 

5 

0 

^  >^ 

i ' 

\ 

-^ 

v^ 

1 

\ 

— 

L 

' 

Vi. 

i 

i 

1 

1 
t 

I 

..^ 

.^ 

,    1— 

J 

J.'^- 

12.15  2  16 

MIDNIGHT 


1015         1215         215 
NOON 


10.16         1215 
MIDNIGHT 


Load  Curve,  December  7th,  1911. 

risks  whatever.  It  was  decided  not  to  extend  the  building 
for  the  reception  of  this  extra  plant,  and  the  result  is  that  it 
is  somewhat  crowded. 

In  order  to  give  an  immediate  load  for  one  turbine,  two 
motor-generators  have  been  purchased,  one  of  500  kw, 
capacity  and  the  other  of  300  kw.  By  this  means,  the 
existing  demand,   namely,   the  traction   load  and  the  d.c. 


November,  19 10,  but  owing  to  late  delivery  of  switchgear 
and  various  other  parts  of  the  equipment,  the  supply  last 
winter  had  to  be  carried  out  under  very  inefficient  conditions. 
The  turbine  was  running  with  little  more  than  one-quarter 
load,  and  all  the  old  plant  had  to  be  run  as  well.  At 
the  present  time,  one  turbine  is  fully  loaded  up,  and 
runs  from  4  a.m.  until  12  p.m.  generating  the  entire  output 
with  the  exception  of  about  one  hour  when  the  power 
and  lighting  loads  overlap.  I  have  found  the  Curtis  tur- 
bines (which  in  this  case  are  of  the  horizontal  type)  to  be  in 
every  way  satisfactory.  « 

There  is  a  Tirrill  regulator  fitted  on  the  switchboard,  but 
owing  to  good  governing  and  a  remarkably  steady  load,  it 
has  not  been  found  necessary  to  couple  this  up.  There  have 
been  the  usual  small  troubles  incidental  to  all  new  machinery, 
but  these  have  been  overcome. 

Respecting  the  Korting  condensers,  they  have  fully  come 
up  to  their  guarantee  for  the  specified  vacuum,  namely, 
28  in.  on  full  load,  with  the  temperature  of  inlet  water  not 
exceeding  05°,  and  the  barometer  standing  at  30  in.  of 
mercury. 

With  a  combination  of  water-tube  boilers  and  turbines, 
where  there  is  no  internal  lubrication,  the  writer  would 
prefer  a  surface  condenser,  so  that  the  hot  distilled  water 
discharged  from  the  air  pump  can  be  returned  to  the  boilers 
direct.  With  an  installation  of  this  description,  pro- 
viding that  glands  and  safety  valves  are  not  leaking,  it 
requires  very  little  make  up  water  to  obtain  the  whole  of  the 
feed  necessary  to  keep  a  correct  water  level  in  the  boilers. 

At  Keighley,  the  water  supply  is  taken  from  an  extremely 
dirty  stream,  and  with  an  ejector  type  of  condenser  where  the 
circulating  water  mixes  with  the  condensed  steam,  the  pure 
distilled  water  is  necessarily  discharged  into  the  river  and 
dirty  river  water  used  for  feeding  the  boilers. 

Naturally,  opinions  differ  on  this  point,  and  there  is  no 
doubt  that  the  first  cost  of  an  ejector  condenser  equipment  is 
considerably  lower  than  a  surface  plant  of  a  similar  capacity, 
but  I  think  that  any  engineer  who  has  handled  both  types 
when  used  in  conjunction  with  turbines,  would  decide  in 


Weaving  Shed  op  Messrs.  Binns,  Keighley,  Coxtaimxu  150  Looms  Indiviuualta-  Driven  by  Schurch  Motors 

ON   the  CORrORATIOX   SUPPLY. 


ligliting  and  small-power  load,  can  be  effectively  dealt  with 
at  a  lower  cost  per  unit  generated  than  would  have  been  the 
case  if  this  portion  of  the  demand  had  still  been  sup])lied 
from  the  old  existing  plant  driven   by    small    reciprocating 


engmes. 


The    first  turbine   was   put  on  commercial  load 


during 


favour  of  the  surface  condenser,  owing  to  the  fact  that  it 
eliminates  two-thirds  of  his  boiler  house  troubles.  If  you 
add  the  costs  of  ]nirifjing  and  softening  plant  to  the  cost  of 
the  ejector  condensers,  1  think  the  first  cost  would  then  be 
in  favour  of  a  surface  equipment.  At  Keighley,  owing  to 
the  extremely  cold  water  available,  it  is  possible  to  maintain 


Vol.70.   No.  1,780, januaky.^,  1912]     THE    ELECTRICAL    REVIEW 


21 


a  vacnnm  within  I  in.  of  the  barometer  up  to  aiiproxiniately 
full  loud  of  the  tiirl)ines. 

Before  concluding  the  description  of  plant  installed,  I 
should  like  to  iiieiition  the  tyj)e  of  extra-high-tension  caVjles 
used,  and  the  method  of  laying  them. 

A  start  was  made  witli  duplicate  feeders  through  the  most 
promising  district  from  an  industrial  asfxict.  These  cables 
arc  three-core,  i)aper-insulated,  and-lead  covered  with  a  com- 
j)lete  copper  earth-sheet  immediately  beneath  the  surface  of 
the  lead.  Each  core  is  'IS  sq.  in.  sectional  area,  and  they 
are  drawn  into  four-way  Sykes  ducts  supplied  by  the  Albion 
Clay  Co. 

The  Western  Electric  Co.  were  the  contractors  for 
the  complete  contract,  including  jointing,  and  they  gave  a 
three  years'  maintenance  on  the  work.  Some  smaller  feeders, 
the  cores  being  •()')  sectional  area,  have  since  been  laid  by 
the  same  firm.  All  the  feeders  are  i)rotected  by  automatic 
knock-out  switches,  with  a  time-limit  for  overload,  but 
instantaneous  release  should  a  large  earth  develop. 

The  Keighley  Corporation  is  to  be  congratulated  u})on  now 
possessing  the  nucleus  of  what  promises  to  become  a  really 
important  power  station  for  the  town  and  district,  and,  even 
at  the  present  time,  a  complete  failure  in  the  supply  would 
affect  nearly  every  class  of  industry. 

Besides  textile  mills  and  tramways,  a  supply  is  given  for 
the  following  power  purposes  : — The  manufacture  of  looms, 
spinning  frames,  machine  tools,  castings  of  every  descrip- 
tion, boots  and  shoes,  electrical  apparatus,  hosiery, 
washing  machines,  sewing  machines,  cabinet  making  and 
joinery,  stone  sawing  and  building  work,  laundry  work,  and 
a  large  variety  of  smaller  domestic  commodities. 

In  conclusion,  taking  into  consideration  that  the  popula- 
tion only  amounts  to  about  45,000  inhabitants,  the  adop- 
tion of  electricity  is  remarkable,  and  it  seems  likely  to 
continue. 

The  electricity  department  has  to  fight  against  a  gas 
department,  also  owned  by  the  Corporation,  who  are  in  the 
happy  position  of  having  turned  the  corner  many  years  ago, 
and  can  consequently  not  only  offer  gas  at  very  low  prices, 
but  also  hand  over  a  substantial  profit  towards  the  relief  of 
the  rates  every  year,  and  it  is  the  hope  of  equalling  these 
good  results  in  the  near  future  which  is  partly  responsible 
for  the  energetic  policy  of  business  getting  which  has  been 
adopted. 

The  illustrations  show  the  new  turbines  in  course  of 
erection,  the  interior  of  Messrs.  Binns's  weaving  shed,  the 
large  motor-generator  and  a  load  diagram  taken  quite 
recently. 


THE  ELECTRICAL  EQUIPMENT 

OF  THE  CRAIGHEAD  AND  BOTHWELL 

CASTLE  COLLIERIES. 


Thesk  collieries  have  lK;t,ii  establi.shed  al»<»nt  .30  years,  and 
ai-e,  therefore,  amongst  the   oldest   in   .Scotland.     Thev  are 


6,000-voLT  Overhead  Transmission  Line,  Craighead, 

situated  at  Bothwell  Castle,  near  Glasgow,  and  are  owned  1)V 
Messrs.  William  Baird  &  Co.,  one  of  the  fii-st  firms  in 
Scotland  to  use  electricity  for   underground  mining   work. 


Westinghouse  300-kw.  Mixed  Pressure  Impulse  Turbo-Alternatok,  Bothwell  Castle  Colliery. 
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Thoir  oxpevieiK'o  lias  been  such  that  thov  are  one  of  its 
tinnost  adxocatos  at  the  pvesout  thiio. 

The  pcnvev  house  is  at  present  situated  at  the  Botliwell 
Castle  Colliery  :  a  pcn'tion  of  the  output  is  transmitted  at  a 
pressure  of  2,200  volts  to  Craiuhead  (\>lliery,  about  a  mile 
away,  and  may,  at  a  later  date,  be  transmitted  to  other 
collieries  in  the  same  way. 

The  power  unit  at  present  consists  of  a  mixed-})ressure 
straiirht-flow  turbine  of  the  Westinghouse  impulse  type, 
direct  coupled  to  a  liOO-KW.  :)00-550-volt  three-phase  oO- 
cycle  turbo-alternator,  with  coupled  exciter.  The  turbine 
takes  exhaust  steam  from  two  engines,  one  dri\iu<>-  a  fan,  and 
the  other  a  haulati-e.  The  amount  of  steam  thus  available  is 
115-180  KW.,  and  when  this  supply  is  insufficient  to  carry 
the  load,  live  steam  is  taken  from  the  boilers  at  GO  lb.  per 
sq.  in.  pressure,  regulation  being  effected  by  an  automatic 
device. 

The  condensing  plant,  which  has  an  average  duty  of 
12,000  lb.  of  steam  per  hour,  is  of  the  Westinghouse-Leblauc 
multiple  jet  type,  and  is  capable  of  maintaining  a  vacuum 
of  between  27^  and  28  in.  of  mercury  at  full  load,  the  air  and 
circulating  pump  being  driven  by  a  s((uirrel-cage  motor  rated 
at  47  B.H.F.  at  720  R.p.M.  This  motor,  which,  with  the 
condenser,  is  situated  in  the  basement,  is  controlled  from  the 
engine  room  by  a  minhig  type  control  pillar  comprising  oil 
switch,  oil-immersed  controller,  and  ammeter  ;  the  water 
and  vacuum  gauges  are  also  mounted  on  this  pillar,  the 
whole  forming  a  complete  and  accessible  control  system. 

The  current  generated  is  used  at  terminal  pressure  at 
Bothwell  Castle,  on  motors  both  abo\e  and  below  ground, 
but  is  transformed  to  2,200  volts  for  transmission  to  Craig- 
head. The  line  is  designed  for  working  later  at  a  pressure 
of  6,600  volts,  but  as  all  the  electrical  machinery  has  not 
yet  been  erected,  the  lower  voltage  is  quite  sufficient  for  the 
small  amount  of  power  at  present  being  transmitted. 

A  six-panel  black  enamelled  slate  switchboard  controls  the 
generator  and  outgoing  feeders,  and  comprises  one  high- 
pressure  and  fi^•e  low-pressure  panels. 

Current  is  taken  from  the  high-pressure  ])us-l)ars  and  led 


lie  hue  was 


Iviver  Clyde  at  a  point  where  it  is  210  ft.  wide.         

tested  at  11,000  volts  to  meet  the  Board  of  Trade  require- 
ments, and  was  found  ]K'rfectly  satisfactory  in  e\'ery  way.  Tt  is 
comjtosed  of  three  aluminium  cables,  each  consisting  of  three 
Xo.   10  s.w.r..    wires  having   no   joint   from    endi  to  end, 


Variable  Speed  Squirrel-Cage  Motor  and  Worm  Drive 
FOR  Haulage,  Bothwell  Castle  Colliery. 

fastened  to  brown  porcelain  insulators  (tested  to  22,000  volts) 
by  aluminium  clips.  At  the  Clyde,  steel  guard  wires  are 
fixed  underneath  the  lines  for  the  double  purpose  of  taking 
the  pull,  and  preventing  the  lines  from  falling  in  the  event 
of  a  break.  A  high-pressure  telephone  line  connects  the  two 
mines,  and  is  mounted  on  the  same  poles  as  the  power  lines. 


Westinghouse-Leblanc  Condensing  Plant 

Underground  by  a  three-coi-e,  i)a})er-insulated,  lead-covei'cd 
cable  to  a  point  clear  of  the  Bothwell  Castle  Works,  and 
thence  by  an  overhead  aluminium  line,  sujiported  at  intervals 
of  about  50  yd.  on  wooden  poles  to  Craighead,  where  it  is 
stepped  down  to  500  volts  for  use.  This  line  is  led  across 
country   over   roads  and  through  woods,  finally  crossing  the 


Main  Switchboard,  Power  Station. 

Although  the  pressure  is  stepped  down  to  500  volts  for  use 
at  Craighead,  it  should  lie  mentioned  that  high-pressure  cur- 
rent will  be  used  direct  on  large  motors,  and  will  also  be 
used  for  transmission  to  other  collieries  where  the  sup])ly 
will  be  a  direct  high-i)ressure  one  to  the  motors.  At  Both- 
well,   Nos.    1  and  2   Pits,  500-volt  A.C.  onlv  is  used.     Ati 
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present  there  are  five  motors  in  use  at  the  former  and  seven  at 
the  latter,  all  of  the  squirrel-cage  tjpe.  One  of  these  is  a 
7-H.i\  motor  used  for  driviiif(  a  winding  ecjuipment  for 
hauling  men  U])  a  25-ft.  blind  |)il. 

At  tlje  Bothwell  ^'astle  and  Craighead  llts  some  very  neat 
haulages  are  in  use,  motive  jwwer  being  furnished  by  two- 
speed  squirrel -cage  motors  oi>erated  by  oil-innnersed  con- 
trollers and  mining-type  (,\\  switches.  The  drive  is  l)y 
worm  gear,  and  the  motors,  whicii  arc  rated  at  10-5-H.p., 
run  at  a  sj)eed  of  !)70-480  r.I'.m.  This  variation  is  effected 
by  a  controller  which  makes  the  different  connections  of  the 
stator  winding,  so  as  to  vary  the  number  of  poles. 

This  plant  was  installed  under  the  supervision  of  Messrs. 
Ste\ens)n  &  Mcdluflfie,  of  Glasgow,  consulting  engineers  to 
Messrs.  William  Baird,  the  British  Westinghouse  Co.  being 
res}  onsible  for  the  entire  electrical  ec^uipment. 


steel  might  safely  Ix;  worked  at  9'4  tons  •where  a  nitrogen 
steel  wa.s  doubtful  at  4-1  tons.  Yet  present  testing  would 
condemn  the  strong,  safe  steel,  and  encourage  the  weaker  and 
shifty  material.  These  facts,  and  others  given  in  this  memo- 
randum, are  most  valuable,  and  have  a  special  interest  for 
power  station  men.  A  nitrogen  steel  or  a  jihosphoric  steel  plate 
might  slip  undetected  into  a  Vx)iler  shell.  No  doubt  many  have 
done  so,  and  some  have  prwJuced  disaster.  The  rnan  in  charge 
of  a  power  station  should  never  take  the  stand  of  ilidshipman 
Easy's  nurse  and  lightly  regard  a  small  failure  in  a  plate.  If 
a  steel  plate  cracks  along  a  line  but  an  inch  in  length,  this 
line  may  suddenly  run  round  the  circle  of  a  drum  end  and 
convert  the  drum  into  a  steam  gun  or  rocket.  Xo  trust  can 
be  placed  in  bad  steel.  Bad  iron  was  much  .safer,  for  one 
knew  the  extent  of  its  badness  and  discounted  its  weakness. 
Strong  steel  gains  no  safety  from  its  strength,  and  if  on- 
reliable  in  quality  fails  badly  by  reason  of  its  very  virtue  of 
homogeneity. 


FAILURES  OF  STEEL  PLATES. 


The  memorandum  of  the  chief  engineer  of  the  Manchester 
Steam  Users'  Association  for  the  year  1!)10  contains  inform- 
ation of  vital  importance  upon  those  failures  of  steel  plates 
and  angles  to  which  it  is  usual  to  allot  the  word  mysterious. 
"  Mysterious  "  in  all  science  and  art  really  means  that  there 
are  gaps  in  our  knowledge  ;  just  as  the  gaps  in  the  orderly 
arrangement  of  the  elements  in  Mendeleef's  theory  may  be 
held  to  indicate,  and  already  have  indicated,  the  existence  of 
elements  not  yet  isolated,  so  do  the  mysterious  failures  of 
steel  indicate  the  presence  of  some  undetected  influence. 
Phosphorus  and  sulphur  have  long  been  tracked  down.  The 
influence  of  carbon,  manganese,  tungsten,  chromium,  and 
other  metals  has  been  fairly  well  mapped  out.  But  more 
recently  gaseous  elements  have  become  suspect,  and  this 
report  has  gathered  together  so  many  examples  of  bad  steel 
and  good  steel  that  the  badness  and  goodness  can  be  set 
alongside  of  the  new  factor,  nitrogen,  to  which  seems  fairly  to 
have  been  brought  home  the  crime  of  being  a  prime  agent 
of  unreliable  qualities. 

An  investigation  of  both  German  and  British  steels  made 
by  basic  and  acid  processes  with  open-hearth  and  Bessemer 
furnaces,  discloses  that  if  the  percentage  of  phosphorus  in  a 
steel  be  added  to  five  times  the  percentage  of  nitrogen  in 
the  sample,  the  resulting  sum  will  form  a  sort  of  datum  from 
which  may  be  inferred  the  reliableness  of  the  steel  in  ques- 
tion. The  sum  will  be  more  or  less  than  0'080.  If  this 
figure  is  exceeded,  the  steel  is  over  the  danger  line,  and 
becomes  wor.^e  as  the  figure  is  further  departed  from  ;  if 
less  than  0"080,  the  safety  of  the  steel  becomes  greater  as 
the  sum  grows  less.  Nitrogen  makes  for  tenacity,  and  we 
are  not  told  that  a  little  of  it  is  not  good.  But  in  no  case 
should  the  figure  0*080,  as  above  derived,  be  exceeded.  The 
report  goes  on  to  show  that  of  a  number  of  safe  and  unsafe 
steels,  those  which  were  really  the  worst  passed  iest  the 
ordinary  mechanical  tests,  and  it  becomes  important  that 
both  chemical  and  mechanical  tests  should  combine  to  indi- 
cate reliableness. 

It  is  really  an  art,  this  mechanical  testing  of  steel  plates, 
for  it  is  found  that  if  a  plate  is  thicker  than  g  in.,  the 
edges  of  a  test  piece  must  be  planed,  or  the  pieces  will  break 
with  the  least  bending,  no  matter  if  the  material  is  good  or 
bad.  But  again,  if  the  thickness  is  under  |  in.,  and  the 
edges  are  planed,  they  may  be  bent  nearly  double  before 
breaking,  no  matter  whether  good  or  bad.  Thus,  an  unre- 
liable steel  will  pass  a  very  severe  test  by  bending,  and  may 
be  put  into  a  boiler  and  fail  on  hydraulic  test — or  subse- 
quently, which  may  mean  disaster. 

We  need  not  follow  the  report  into  the  question  of  ageing 
further  than  to  say  that  samples  laid  aside  and  tested  appear 
to  get  worse  if  bad,  and  to  improve  if  good. 

A  rather  important  point  disclosed  by  a  series  of  blue  heat 
tests  was  that  generally  the  good — i.e.,  sound — steels  best 
endured  working  at  a  blue  heat,  and  bad  steels  did  badly. 
A  moral  to  be  drawn  so  far  is  that  sal"e  tenacity  is  obtained 
by  carbon  and  silicon,  which  are  not  factors  of  unreliability, 
and  that  tenacity  obtained  by  phosphorus,  and  especially  by 
nitrogen,  is  obtained  at  the  expense  of  safety.     Thus  one 


INITIAL    CONDENSATION    IN     STEAM 
CYLINDERS. 


It  has  been  necessary  several  times  to  comment  upon 
the  theory  of  a  Manchester  school  regarding  the  missing 
quantity  of  steam  as  shf)wn  by  the  indic>ator  at  the 
beginning  and  end  of  the  stroke.  Clark,  Hirn  and 
others  seem  to  us  to  ha\e  given  satisfactory  proofs  of 
this  phenomenon,  and,  rightly,  to  have  explained  it  as  an 
effect  of  cylinder  condensation.  We  believe  Hini's  experi- 
ments were  made  with  pistons  and  valves  in  good  and  tight 
order.  The  new  school  would  have  us  l)elieve  that  there  is 
little  or  no  cyliiKler  condensation,  but  agi*eat  deal  of  leakage, 
and  this  view  has  again  been  put  forward  by  Prof.  Mellanby, 
who  is  a  faithful  follower  of  Prof.  Nicholson. 

Prof.  Mellanby  read  lu's  latest  paper  before  the  Institution 
of  Engineers  and  Shipbuilders  of  Scotland.  His  reasoning 
is  based  on  assumptions  made  from  thermometer  readings 
taken  from  instruments  placed  midway  up  the  cylinder  wall. 
From  the  apex  of  this  pyramid  we  are  asked  to  build  up  to 
a  wide  spreading  base.  Perhaps  the  most  ingenious  twisting 
of  observed  facts  to  fit  a  preconceived  conclusion  is  the  use 
of  the  reduced  evaporation  in  a  jacketed  cylmder  to  show 
that  there  is  least  evaporation  iii  the  hotter  cylinder.  A 
jacket,  if  it  serves  its  purpose,  will  reduce  the  amount  of 
condensation,  and  there  must  be  le^  water  to  evafwrate  on 
the  exhaust  stroke.  One  of  the  author's  critics  pointed  out 
very  aptly  that  before  water  could  Ix;  evaporated  it  must 
be  present.  This  simple  and  obvious  truth  appeai-s  to  have 
lain  outside  the  author's  horizon.  E\aporation  of  dew  from 
a  cylinder  wall  must  be  very  rapid  when  the  pressure  is 
relieved  by  the  exhaust  opening,  and  it  must  of  necessity 
chill  the  cylinder  surface.  Since  the  molecules  of  steam 
have  a  velocity  of  nearly,  or  fully,  2,000  ft.  per  sewnd,  the 
cooled  surfaces  must  be  very  quickly  heated  to  steam 
temperature  when  the  inlet  valve  opens.  Even  when  a 
fourth  of  the  steam  wliich  entere  is  thus  condensed,  this  dties 
not  imply  an  unreasonable  temperature  range  in  the  very 
thin  inner  skin.  AVe  fail  entirely  to  see  how  the  mean 
temperature  at  the  middle  thickness  of  the  cylinder  can  show 
anything  at  all  of  the  range  of  temperature  in  this  thin  skin. 
Should  the  mean  cylinder  temperature  l)e,  say,  250°  F.,  may 
not  this  be  caused  by  a  skin  temjterature  ranging  from  240' 
to  2()0''  ?  And  mav  it  not  equally  be  the  result  of  a  ransre 
between  200^^  and  800'  ? 

While  apparently  denying  transfer  of  heat  to  the  cylinder, 
the  author  appeal's  to  claim  that  the  cylinder  is  hotter  than 
the  steam,  an  effect,  if  true,  that  simply  proves  that  there 
must  have  been  condensation — or  whence  the  heat  ? 

But  if  all  the  supposed  cylinder  effects  are  only  leakage 
effects,  how  is  it  that  wc  do  not  hear  of  piston  leakages  ? 
Why  should  steam  creep  furtively  past  the  valve,  and.  be 
unable  to  make  its  way  past  the  piston  ? 

It  is  probable  that  the  mean  tem]x?rature  of  the  cylinder 
metal  has  very  little  influence  on  the  initial  condensiUiou, 
though  as  between  jackets  and  no  jackets  there  must 
be,      in     the     former     case,     alwavs     an     inward     flow 
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of  heat,  ami  in  the  latter  case  oertainly  a  mean 
outflow  of  heat.  The  aiitlun-  must  l>e  siiiijularly 
immersed  in  his  theory  so  to  read  or  misread  the  li<;ures  of 
reduced  evaporation  when  the  jai-kets  are  in  use.  AVith  hi<i:hly 
supi'iheated  steam,  and  oylinder  walls  ahnost  unworkal)ly  hot, 
there  is  no  re-evaporation  at  all  ;  tlie  steam  which  finishes 
dry  will  be  still  further  heated  durinu;  exhaust,  tlioui^h  owint? 
to  the  diathermanous  nature  of  dry  steam  ii;as  there  is  not 
nmcli  absorption  of  heat  by  it.  Under  ordinary  conditions 
not  onlv  do  the  cylinder  walls  lose  heat  to  the  water  and 
steam  in  contact  with  them,  but  the  water  in  sus])cnsion  m 
the  steam  will  absorb  heat  radiated  from  the  walls  and  will 
increase  the  heat  losses  of  the  surfaces.  To  enter  tiie  field 
Avith  a  new  theory  and  support  it  by  mere  assertions  seems 
almost  to  admit  defeat.  And  yet  past  experiments  are  put 
forward  in  this  paper  as  though  they  Avcre  admittedly  ]n-oved 
facts.  Much  more  couAincing  arguments  will  be  called  for 
before  engineers  Avill  believe  that  cylinder  wall  temperature 
in  presence  of  wet  steam  Avill  have  so  narrow  a  range  as  the 
author  of  tliis  paper  asks  us  to  believe  is  the  aise. 


CONTRACTS    OPEN. 


(^Continued  Jrom  ^^ag'fi  17.) 

Rouiliania. — January  14th.  Tenders  are  being  invited 
by  the  municipal  authorities  of  Pitesti,  for  the  'concession  for  the 
electric  lighting  of  the  town. 

The  municipal  authorities  of  Craiova  have  just  invited  tenders 
for  the  construction  of  a  system  of  metre-gauge  electric  tramways 
in  the  town,  and  for  the  construction  and  equipment  of  the  gene- 
rating station  required  in  connection  with  the  same. 

Siam. — Bangkok.  March  IDth.  Tenders  are  invited 
for  the  supply  and  erection  of  an  electric  power  station  with 
a  capacity  of  3,000  kw^  Tenders,  on  the  prescribed  forms,  to  the 
Ministry  of  Local  Government,  Bangkok.  For  further  particulars 
see  this  column  for  November  24th. 

SAvansea.  —  January  6  th.  Water-tube  boilers,  super- 
heaters and  mechanical  stokers,  for  the  Corporation  Electricity 
Department.     See  "  Official  Notices  "  December  15th, 

Turkey. — Tenders  will  be  received  at  the  "  Ministere  des 
Travaux  Publics,"'  Constantinople,  up  to  2  p.m.  on  February  20th, 
for  a  concession  for  the  supply  of  electric  light  and  power  to  the 
town  of  Adalia,  which  has  a  population  of  some  30,000.  For 
particulars  see  this  column  December  22nd. 


CLOSED. 


Bel^um.  —  Seven  concerns  (five  Belgian  and  two 
German)  submitted  tenders  to  the  Belgian  General  Direction  of 
Roads  and  Bridges  in  Brussels  for  the  establishment  and  equipment 
of  a  sub- transformer  station  on  the  Ghent  Canal  at  Terneuzen,  the 
lowest  being  that  of  M.  A.  Barrens,  of  Brussels. 

Derby. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Taylor,  Whiting  &  Taylor  for  the  electric  light  installation  at  the 
new  schools  in  Reginald  Street,  at  £188. 

Dewsbury, — The  Corporation  has  accepted  the  tender  of 
the  Union  Cable  Co.  to  supply  li  miles  of  cable,  at  £182. 

Germany. — The  Allgemeine  Electricitiits  Gesellschaft, 
of  Berlin,  has  secured  a  contract  from  the  Schlesische  Electricitats 
und  Gas  Gesellschaft,  of  Gleiwitz,  for  a  16,000-KW.  steam  turbine 
and  alternator. 

Halifax.  —  The   tender  of    the   Brush    Electrical    En- 
gineering Co.,  Ltd.,  for  the  supply  and  fixing  of  20  top  covers  to 
ars,  at  £92  each,  has  been  conditionally  accepted. 

Haslin^den. — The  Corporation  has  ])laced  the  order  for 
ectric  lighting-  of  the  municipal  offices  and  Council  chamber  with 
Mi.  A.  M.  Cramp,  at  £104.     The  same  contractor  carried  out  the 
lighting  of  the  free  library  and  public  halL 

Irlam. — The  announcement  was  made  some  little  time 
ago  that  the  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  had  secured  the  order  from  the  Partington  Steel 
and  Iron  Co.,  Ltd.,  of  Irlam,  for  lour  large  turbine  blowers 
for  blast-furnace  work,  and  also  turbo-generating  machinery.  We 
now  learn  that  they  have  also  secured  the  contract  for  the  supply 
of  all  motors,  with  their  control  gear,  &;c.,  for  the  equipment  of  the 
ftfew  largr'e  tretka  in  cittestion. 


Sal  ford. — The  T.C.  has  accepted  the  tender  of  Messrs. 

Willans  &  Robinson,  Ltd.,  at  £10,780,   for  the  supply  and  erection 
of  two  1,000-KW,  Willans-Siemens  turbo-generators. 

South  Africa, — The  South  African  Union  Government 
has  just  placed  an  order  with  the  International  Time  Recording 
Co.,  of  London,  for  68  international  Rochester  card  time  recorders. 
We  are  informed  that  this  is  the  largest  single  order  for  time 
recorders  ever  placed  in  Great  Britain,  and  it  was  keenly  com- 
peted for. 

Stalybridffe.  —  The  Stalybridge,  Hyde,  Mossley  and 
Dukinfield  Tramways  and  Electricity  Board  has  accepted  the  tender 
of  Messrs.  Tinker,  Shenton  &  Co.,  Ltd.,  for  the  supply  of  three  boilers. 

Wrexliaiii, — The  following  tenders  were  received  by  the 
Electricity  Department  for  main  switchboard  : — 

Wliipp  &  Bourne ..         ..  i736 

Bertram  Thomas (accepted)  762 

Siemens  Bios.  Dynamo  Works,  Ltd 773 

Electric  and  Ordnance  Accessories  Co.,  Ltd 788 

Spagnoletti,  Ltd 1,003 

A.  ReyroUe  &  Co..  Ltd 1,058 

Crompton  &  Co.,  Ltd.           ..        , ..       1,137 

General  Electric  Co.,  Ltd 1,197 

W^alsall  Manufacturing  Co.,  Ltd 1,305 

Ferranti,  Ltd 1,885 

Electric  Construction  Co.,  Ltd 1,438 

Johnson  &  Phillips,  Ltd 1,465 

British  Westinghouse  Manufacturing  Co.,  Ltd,         . .  1,525 

Electrical  Engineering  and  Agency  Co.            . .         . .  1,744 

No  tender  has  been  accepted  for  the  motor-generator  panel. 

York. — The    Tramways    Committee   of    the    T.C.    has 

accepted  the  tender  of  the  British  Thomson- Houston  Co.,  Ltd.,  for 
four  tramcars,  at  £550  10s.  each. 


FORTHCOMING    EVENTS. 


Atioolatlon  of  Enalneert-ln-Chargo.— Saturday,   January   6th.      At   St.   Bride's 

Institute,  E.C.     Social.    Dance. 

Wednesday,  January  10th.— At  8  p.m.  At  St.  Bride's  Institute,  E.C. 
Paper  on  "  Notes  on  Hand-Firing  vtrsua  Mechanical  Stoking,"  by  Mr.  F.  F 
Evans. 

Institution  of  Mechanical  Engineers   (Graduates'  Association).— Monday,  January 

8th.    At  8  p.m.    Paper  on  "  Oil  Engines,"  by  Mr.  G.  R.  Dalkin. 

Institntlon  'of  Electrical  Engineers  (Newcastle  Students'  Section).  —  Monday, 
January  8th,  At  7.30  p.m.  At  the  Armstrong  College,  Newcastle.  Dis- 
cussion on  "  The  Localisation  of  Faults  in  High  and  Low-Tension  Cables," 
to  be  opened  by  Mr.  B.  A.  M.  Cooper. 

Institution  of  Electrical  Engineers   (Scottish   Local   Section).— Tuesday,   Januaiy 

9th.    At  8  p.m.    At  207,  Bath  Street,  Glasgow.    Paper  on  "Illumination," 
by  Mr.  J.  D.  MacKenzie. 

Institution   of   Electrical    Engineers    (Birmingham    Local    Section).— Wednesday, 

January  10th.    At  7.30  p.m.    At  the  University,   Birmingham.    Paper  on 
"  Dynamos  for  Motor  Road  Vehicle  Lighting,"  by  Mr.  J.  D.  Morgan. 

Institution  of  Electrical  Engineers  (Yorkshire  Local  Section).— Wednesday,  January 
10th.  At  7.15  p.m.  At  the  University,  Sheffield.  Paper  on  "  Some  General 
Principles  Involved  in  the  Electrical  Driving  of  Rolling  Mills,"  by  Mr.  C.  A. 
Ablett. 

Association  of  Mining  Electrical  Engineers  (London  Branch).— Thursday,  Januaiy 

11th.    At  8  p.m.     At    the    Junior    Institution    of    Engineers.     Paper  -on 
"  Electricity  in  Connection  with  Explosives  "  to  be  discussed. 

Institution  of  Electrical  Enginesrs  (PubUn  Local  Section).— Thursday,  January 
lltli.  At  8  p.m.  At  the  New  Royal  College  of  Science,  Dublin.  Paper  on 
"  Peat  as  Gas-Engine  Fuel :  New  Developments,"  by  Mr.  T.  Tomlinson. 

Institution  of  Electrical  Enginesrs  (London).— Thursday,  January  11th.  At  8  p.m. 
Paper  on  "  Some  General  Principles  Involved  in  the  Electrical  Diiving  of 
Rolling  Mills,"  by  Mr.  C.  A.  Ablett. 


THE 
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musketry 
musketry  - 


Commanding  Officer — Lie0t.-Col.  H.  M.  Leaf. 
The  following  orders  are  issued  : — 

Monday,  January  8th.— "A"  Company.     Technical   work   and 

instruction  (standard  tests),  7  to  10  p.m. 
Tuesday,    January  9th.— "B"  Company.    Technical  work   and 

instruction  (standard  tests),  7  to  10  p.m. 
Thursday,  January  11th. — "  C  "  Company.    Technical  work  and  musketry 

•  jstruction  (standard  tests),  7  to  10  p.m. 
Friday,  January  12th. — ''  D "  Company.      Technical  work    and    musketry 

instruction  (standard  tests),  7  to  10  p.m. 
Saturday,  January  13th.— Headquarters  will   be   opened    for   regimental 

business  from  10  a.m.  to  12  noon. 

(Signed)       J.  H.  S.  Phillips,  Major, 

For  Officer  commanding  L.E.E. 


Annual  Festivities. — The  aimnal  staff  frivolities  of  the 
St.  Helens  Cable  and  Rubber  Co.,  Ltd.,  took  place  on 
December  23rd,  in  Warrington.  The  dinner  was  held  at  mid-day 
in  the  works  dining  hali,  and  dealt  mainly  with  turkey  and  plum 
pudding.  Afterwards,  advantage  was  taken  of  the  prpsence  of 
lady  members  of  the  staff  to  institute  parlour  games,  in  which 
forfeits  involved  the  time-honoured  use  of  mistletoe.  The  whist 
drive,  supper,  and  dance,  at  the  Winmarleigh  Rbbni^,  was  ftttentted 
by  aiJOUt  ld5,  antl  went  with  a  feWiiig. 
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NOTES. 


A  Shut- Down— From  the  Lejfal    Point  of  View. — 

Our  let,'al  contributor  -writes  as  follows  re{,'ar(lin(j  the  article 
entitled,  "  Nearly  a  Bhut-Down,"  which  appeared  in  the  Review 
of  December  29th  :— 

"  The  article  sufrpests  an  interesting^-  question  from  the  lawyer's 
standpoint.  A  perusal  of  that  article,  though  it  bids  fair  to 
confuse  a  mind  which  scarcely  appreciates  the  difference  between 
the  liphtinp  peak  and  a  rheostat,  makes  it  plain  that  it  is  only  by 
providing  for  the  unexpected  that  the  breakdown  can  be  avoided. 
But  what  is  the  liability  of  an  electricity  supply  authority  in  this 
regard  .'  Suppose  the  town  or  district  is  jjlunged  in  darkness 
owing  to  a  breakdown,  what  are  the  consequences  .'  An  accurate 
appreciation  of  their  legal  liabilities  appears  to  be  important,  inas- 
much as  enormous  sums  are  obviously  spent  in  duplicating  sets,  and  in 
making  provision  to  deal  with  emergencies.  Lulled  into  a  sense  of 
security,  it  is  possible  that  those  who  are  responsible  to  share- 
holders as  well  as  consumers,  might  be  tempted  to  effect  a  saving 
by  omitting  to  renew  or  keep  their  stand-by  plant  in  repair. 

'■  If  reference  be  made  to  the  Acts  which  deal  with  the  supply  of 
electricity  for  lighting  purposes,  it  will  be  found  that  the 
possibility  of  accident  has  been  specially  provided  for.  The 
Electric  Lighting  Clauses  Act,  1899,  provides  that  whenever  the 
undertakers  make  default  in  supplying  energy  in  accordance  with 
the  terms  of  the  Board  of  Trade  Regulations,  they  shall  be  liable  to 
such  penalties  as  are  prescribed  in  the  Regulations  in  that  behalf. 
These  penalties  may  be  recovered  summarily.  The  effect  of  the 
clause  which  provides  for  them  is  to  impose  a  duty  on  every 
electric  lighting  company  to  keep  up  a  constant  supply.  But  they 
are  not  to  be  held  liable  in  every  case  of  stoppage.  Thus  there  is  a 
proviso  to  the  effect  that  the  penalties  to  be  inflicted  on  the  under- 
takers must  in  no  case  exceed  in  the  aggregate  the  sum  of  £.50  in 
respect  of  any  defaults  not  being  wilful  defaults  on  the  part  of  the 
undertakers  for  any  one  day,  and  provided  also,  that  in  no  case  shall 
any  penalty  be  inflicted  in  respect  of  any  default,  if  the  Court  are 
of  opinion  that  the  default  was  caused  by  inevitable  accident  or 
force  majeure^  or  was  of  so  slight  or  unimportant  a  character  as  not 
materially  to  affect  the  value  of  the  supply. 

"  What,  then,  is  inevitable  accident  ?  There  are  few  cases  on  the 
subject;  but  it  may  be  presumed  that  a  stoppage  due  to  the 
negligence  of  one  of  the  servants  of  the  lighting  authority  would 
not  come  under  this  head.  In  the  case  of  Sun  Insurance  Co.  x. 
Dublin  Corporation  (December  9th,  1899)  a  cable  which  had  been 
laid  down  proved  to  be  defective  ;  and  the  supply  of  electricity 
accordingly  broke  down.  This  failure  was  held  to  have  been  caused 
by  inevitable  accident.  This  case,  however,  does  not  completely 
establish  the  proposition  that  a  burning  out  is  an  inevitable 
accident.  It  is  presumed  that  the  Court  would  make  inquiry  into 
the  cause  of  the  burn-out.  Thus,  if  a  company,  with  a  view  to 
saving  the  expense  of  a  new  cable  were  to  deliberately  over- 
load an  old  one,  an  accident  arising  from  this  cause  could  scarcely 
be  looked  upon  as  inevitable.  Again,  suppose  that  a  large  addition 
was  made  to  the  list  of  consumers  so  that  the  machinery  at  the 
generating  station  might  occasionally  be  taxed  to  its  utmost 
capacity,  a  breakdown  resulting  from  such  a  cause  could  hardly  be 
regarded  as  inevitable. 

"With  regard  to  force  majeure,  this  is  a  legal  phrase  which 
relates  to  the  happening  of  something  for  which  the  company 
could  not  reasonably  be  held  liable,  e.q.,  a  flood,  an  earthquake, 
or  a  subsidence  sufficiently  violent  to  sever  the  cables. 

"As  to  a  breakdown  due  to  an  increase  in  the  number  of  con- 
sumers, there  is  only  one  case  and  this  throws  a  somewhat  doubtful 
light  on  the  subject.  I  refer  to  Marylebone  Vestry  r.  Metropolitan 
Electric  Supply  Co.,  which  was  heard  in  January,  1900.  The  com- 
pany were  summoned  for  making  default  in  supplying  energy  to  the 
workhouse  and  Vestry  offices  on  certain  days.  They  admitted  the 
default,  but  pleaded,  in  extenuation,  that  their  inability  was  due 
to  inevitable  accident  caused  by  a  great  demand  for  electricity, 
which  had  exceeded  all  expectations.  The  case  was  adjourned  for 
three  months,  and  was  not  heard  of  again. 

"  In  Shaddick  r.  London  Electric  Supply  Corporation  (May  8th, 
1900),  the  keeper  of  a  licensed  house  at  DeptfoTd  summoned  the 
London  Electric  Supply  Corporation  for  failure  to  supply  his  pre- 
mises. The  default  was  admitted,  but  the  defence  was  force 
majeure,  it  being  contended  that,  the  supply  of  electricity  having 
become  deficient  owing  to  unavoidable  causes,  it  became  essential 
that  some  part  of  the  district  of  the  company  should  be  cut  off, 
and  that  Deptford  was  selected  as  causing  the  least  public  inconveni- 
ence. The  full  penalty  of  40s.  was  inflicted  in  each  of  the  seven 
cases,  with  20  guineas  costs  in  the  first  case  and  2s.  costs  in  each  of 
the  others." 

Prize  Competition, — The  Socicte  Iiidustricllc  de  Mill- 
house  is  offering-  prizes  for  : — (ff)  A  new  process  or  application  of 
electricity  to  the  bleaching,  dyeing,  and  printing  of  textiles  ;  (A) 
the  electrical  driving  of  a  machine  of  very  variable  speeds  by  a 
three-phase  motor.  The  results  and  power  factors  must  equal  or 
exceed  those  of  the  motors  previously,  premiated  by  the  Society,  but 
great  importance  is  attached  to  the  simplicity  of  the  motor  and 
accessory  apparatus  and  to  continuous  working  ;  (c)  a  comparative 
study  of  the  electrical  and  mechanical  working  of  a  textile 
factory,  showing  their  respective  advantages  and  disadvantages, 
based  on  the  results  of  actual  experience  ;  («?)  a  study  of  the  use  of 
electricity  in  textile  operations  carried  out  in  the  worker's  home, 
whether  it  induces  an  increased  output,  i\B  BQcial  cynsaqiienceBi. 
and  it*  effect  oh  the  wbtk  of  the  i&ckcty.^-Ik  Bevel's  Mbctri^'ve, 


Parliamentary. — IJrightox    Tramway    P*ro.iects, — 

No  fewer  than  four  Bills  have  been  deposited  in  the  Private  Bill 
Office  for  extending  the  tramway  facilities  at  Brighton,  chiefly  in 
the  form  of  the  construction  of  raillesa  traction  syRtemB.  The 
Brighton  Corporation  has  put  in  the  following  estimates  :  For 
purchase  of  lands,  sheds  and  buildings,  A:c.,  £S.5.170;  for  overhea'l 
»iuipment,  shelters  and  miscellaneous  e^^uipment,  £23.230 ;  for 
trolley  vehicles,  £4*;,000  ;  and  for  the  running  of  omnibtues, 
£30,000.  The  Bill  provides  not  only  for  running  in  Brighton,  bat 
also  in  the  borough  of  Hove  and  the  urban  districts  of  I'ortalade. 
Southwick  and  Shoreham,  and  power  is  taken  for  agreements  with 
neighbouring  authorities  as  to  lea.sing,  running  powers,  ice.  The 
Hove  Corporation  Bill  is  on  very  .similar  lines  to  that  of  the 
Brighton  Corporation  in  respect  to  the  districts  to  be  worked,  but 
Clauee  3fi  gives  authority  for  the  appointment  of  a  joint  Committee 
for  working  the  system.  The  estimate*  also  are  very  similar,  viz.  : 
Land  for  generating  station,  <kc.,  £4,000  :  erection  of  generating 
station  and  other  necessary  buildings,  £20,000  :  overhead  e<4uip- 
ment,  &c.,  £29,000;  provision  of  trolley  vehicles.  £24,000;  and 
motor-'buser  £24,000.  The  third  Bill  is  that  of  the  Brighton, 
Hove  and  Preston  United  Omnibus  Co.,  Ltd.,  whose  proposals  are 
rather  wider,  as  they  propose  constructing  a  railless  route  to 
Worthing.  They  also  seek  jiower  to  purchase  the  Hove,  Worthing 
and  District  Tramways  undertaking  of  the  British  Electric  Trac- 
tion Co.  Lastly,  the  Brighton  District  Tramways  Bill  incorj>oratea 
a  company  with  a  capital  of  £7.5,000  to  take  over  the  Hove  and 
Worthing  tramways  of  the  British  Electric  Traction  Co.,  and  George 
Balfour  and  Andrew  Henry  Beattie  are  named  as  the  first  two 
directors. 

Railway  Electrification  in  London.— The  text  of  the 
Bill  for  next  session  deposited  by  the  London  and  North- 
western Railway  Co.  gives  full  details  of  the  proposed  electrifica- 
tions of  the  North  London  Railway  and  railways  in  the  south- 
western portions  of  London.  The  company  take  power  to  lay  down 
electric  mains  on  (1)  the  North  London  Railway  ;  (2)  the  North 
and  South-Westem  .Junction  Railway  :  (3)  so  much  of  the  London 
and  South-Westem  Railway  as  lies  between  (a)  the  North  and 
South-Westem  Junction  Railway  at  South  Acton  Junction  and 
Gunnersbury  Station ;  and  (/>)  the  North  and  South-Westem 
Junction  Railway  at  Kew  East  Junction  and  New  Kew  Junction, 
together  with  the  siding  situated  on  the  north  side  of  the  London 
and  South-Westem  Railway  between  thfi  said  New  Kew  Junction 
and  Chiswick  Junction,  By  Clause  3.5  the  London  and  North- 
western, the  Midland,  the  London  and  South-Westem  and  the 
Metropolitan  District,  or  any  two  or  more  of  them,  may  enter  into 
agreements  with  respect  to  the  adoption  of  their  railways,  or  any 
portion  of  them,  for  electrical  working,  and  with  respect  to  the 
supply  of  electrical  current.  Clause  37  gives  the  company  power 
to  supply  electricity  to  manufactories  on  the  route  of  the  railway, 
but  not  unless  the  consent  of  the  authorised  supplier  of  the  district 
is  given. 

Electrification  of  the  East  London  Railway. — Fall 
powers  are  being  asked  for  by  the  Great  Eastern  Railway  Co.  in 
their  Bill  to  be  brought  before  Parliament  next  session  for  the 
electrification  of  the  East  London  Railway,  and  by  Clause  3'.i  the 
Joint  Committee  is  autho  sed  to  enter  into  agreement  with  the 
Metropolitan  District  Co.  and  the  London  Electric  Railway  Co.,  or 
any  other  company  or"  authority  or  person  authorised  to  supply 
electrical  energy,  for  a  supply  of  the  necessary  energy.  The 
Great  Eastern  Co.  is  further  empowered  to  issue  £90,000  4  per  cent, 
debenture  stock  for  such  electrification. 

Kingston-on-Hull  Corporation  Tramways.— The  Bill  of  the 
Kingston-on-HuU  Corporation,  which  has  been  deposited  in  the 
Private  Bill  Office,  contains  the  following  estimates  of  the  cost  of 
works  proposed  to  be  undertaken  : — Construction  of  tramways, 
£28,000  ;  generating  station  and  equipment,  £55,000  ;  additional 
lands  and  buildings  for  tramway  purposes,  £12,000. 

Kew  Insulators. — H.M.  Consul  at  Philadelphia,  U.S.A. 
(Mr.  W.  Powell),  has  furnished  a  report  on  a  new  material,  manu- 
factured by  a  secret  process,  and  stated  to  be  a  substitute  for  hard 
rubber,  cork,  horn,  &;c.  The  manufacture  is  claimed  to  be  simple 
and  cheap.  The  material  is  made  mostly  of  anything  that  con- 
tains vegetable  fibre.  It  is  claimed  that  it  can  be  turned  out,  with 
a  profit,  at  4id.  per  lb.  Exhaustive  tests  made  in  the  United 
States  show,  it  is  stated,  that  electrically  it  is  equal,  if  not  superior, 
to  hard  rubber,  fibre,  porcelain,  cork,  horn,  ^^c,  and  would  take  the 
place  of  these  materials  in  several  of  their  uses.  Its  power  of 
resisting  heat  is  said  to  be  almost  if  not  quite  equal  to  that  of 
asbestos,  and  it  is  extremely  tough  and  very  difficult  to  break.  In 
its  first  stages  of  manufacture,  being  perfectly  plastic,  it  can  be 
moulded  into  any  shape  desiretl.  The  report,  together  with 
particulars  of  the  results  of  tests  of  the  material  made  in  the 
United  States  of  America,  may  be  seen  by  British  firms  at  the  Com- 
mercial intelligence  Branch  of  the  Board  of  Trade. 

It  is  reported  that  a  London  chemist  has  succeeded  in  producing 
from  seaweed  an  entirely  new  composition  having  high  insulating 
properties,  and  capable  of  being  used  instead  of  vulcanite  or  leather  ; 
it  is  waterproof  and  fire-proof,  and  is  unaffectetl  by  acids  and  oils. 
It  is  suggested  that  it  is  well  adapted  for  the  insulation  of  deop-sea 
cables.  A  company  is  being  formed  for  its  manufacture  on  a  large 
scale,  under  the  name  of  ''  Seagumite."" 

A   Report  on   Ohmpia    Exhihition.— A   dcpntatiou 

sent  by  the  Electricity  Committee  of  the  Bradford  Corporation 
to  visit  the  Electrical  Exhibition  at  Olympia  recently  issued 
their  report,  in  which  they  state  that  the  principal  feature  of  the 
Exhibition  was  the  display  of  electric  heating  and  cooking  appa- 
ratus and  of  drawn-wire  filament  lamps,  and  that,  on  the  whote 
thejr  were  fathe'r  dlsappdlntfcd. 
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Staff  Dinner. — At  the  Hotel  Richelieu,  Oxford  Street, 
W.,  on  Saturday  last,  the  first  staff  dinner  of  Messrs.  Krupka  and 
Jacoby,  of  Queen  Victoria  Street,  E.G.,  was  held.  From  the  prin- 
cipals down  to  the  juniors  the  whole  staff  was  present,  whilst  the 
visitors  were  represented  by  Mrs.  Jacoby,  Miss  Loeffler,  Mrs.  W.  E. 
Pott,  Mrs.  L.  Hermes  and  Mrs.  F.  W.  Fifield.  The  chair  was  occupied 
by  Mr.  Jacoby,  who  was  supported  by  Mr.  Krupka,  Mr.  W.  E.  Pott 
(manager),  jir.  J.  Stevenson  (secretary),  to{rether  with  Messrs.  F. 
Burland,  L.  Hermes.  F.  W.  Fifield,  L.  Evans,  G.  H.  Band,  and  E.  F. 
Maas,  the  firm's  representatives  for  the  British  Isles.  The  arrange- 
ments were  left  in  the  capable  bands  of  Miss  Dawson,  and  an 
excellent  banquet  was  presented  and  thoroughly  enjoyed. 

After  the  loyal  toast  had  been  drunk,  "The  Firm"  was  toasted 
by  Mr.  W.  E.  Pott  in  a  spirited  speech,  in  which  he  dwelt  on  the 
whole-hearted  and  genial  disposition  of  both  partners,  their  access- 
ibility to  the  staff',  and  the  interest  they  took  in  the  welfare  of  all 
their  employes.  This  toast  was  heartily  endorsed,  and  was  responded 
to  by  Mr.  Krupka.  Mr.  J.  Stevenson  proposed  the  toast  of  "  The 
Staff,"  and  paid  a  special  compliment  to  the  manager,  Mr.  Pott. 
His  remarks  were  seconded  by  Mr.  Hermes.  Mr.  F.  W.  Fifield,  in 
felicitous  mood,  proposed  the  toast  of  the  evening,  "  The  Visitors," 
and  Mrs.  Jacoby  returned  thanks  on  behalf  of  the  ladies. 

Immediately  after  the  toasts  the  principals  handed,  through  Mrs. 
Jacoby,  a  useful  gift  to  everyone  present  in  commemoration  of  the 
occasion.  During  the  evening  very  many  references  were  made 
regarding-  the  "  Graetzin  "  metal-filament  lamp,  for  which  Messrs. 
Krupka  &  Jacoby  are  the  sole  agents  for  the  British  Isles,  and  its 
progress.  Other  gentlemen  to  say  a  few  words  during  the  evening 
were  Mr.  Burland,  the  firm's  oldest  representative,  and  Mr.  Moody, 
the  storekeeper,  who  had  been  with  the  firm  since  they  started. 

The  musical  and  humorous  programme  of  the  evening  included 
some  improvised  verses  by  Mr.  Maas,  on  the  Graetzin  lamp.  "  Auld 
Lang  Syne,"'  with  New  Year  wishes,  and  the  singing  of  "  God  Save 
the  King,"  brought  the  proceedings  to  a  close. 


Lig'Iitnins:.- 


-M.  J.  Vallat,  in  the 
gives  the  results  of  his 


Observatories  and  m^.^^.m,.^^, 

Comptcs  BentJucs  de  VAcad.  dex  Sciences, 

investigations  on  the  protection  of  observatories  situated  at  a  great 
height  from  lightning.  From  observations  made  at  two  of  the 
observatories  on  Mont  Blanc,  the  author  concludes  that  if  the 
earth  line  connecting  the  lightning  conductor  with  the  rock  is 
long,  the  observatory  cannot  be  effectually  protected.  On  the  other 
hand,  the  Observatory  des  Boues  is  extremely  well  protected  (it  has 
never  been  struck)  in  the  following  manner  : — Four  conductors 
with  multiple  points  are  fixed  on  the  roof  and  connected  together 
by  wires.  From  each  conductor  a  5-mm.  iron  wire  descends  to  the 
rocks  and  ends  in  a  spiral  among  the  gravel.  The  whole  observatory 
is  also  clad  with  thin  copper  sheets,  in  metallic  contact  with  the 
conductor,  the  iron  wires  and  the  ground.  The  electric  discharge 
thus  finds  a  large,  highly  conductive  surface  to  spread  itself  over, 
the  points  of  contact  being  made  as  numerous  as  possible.  The 
stove  pipe  is  also  in  contact  with  the  copper  envelope.  Thus 
equipped,  the  observatory  forms  a  complete  Faraday  cage. — La 
lie  cue  Elecfriqve. 

Legal. — Verney  v.  Glenville  &  Osmond. — An  important 
point  was  raised  in  cases  at  Bacup  Petty  Sessions  on  Wednesday,  last 
week,  brought  by  H.M.  Inspector  of  Factories  against  Glenville  and 
Osmond,  cinematograph  owners,  of  the  Bacup  Public  Hall,  in  which 
the  defendant  firm  were  summoned  for  breaches  of  the  Factory 
Acton  October  26th. 

Mr.  Brother,  of  Manchester,  H.M.  Inspector  of  Factories,  who 
appeared  on  behalf  of  Mr.  Verney,  said  that  when  the  latter  visited 
_  the  defendants'  premises,  Burnley  Road,  Bacup,  he  found  generating 
plant  for  electricity  for  the  lighting  of  the  Public  Hall,  and  he 
found  there  was  no  abstract  of  the  Factory  Acts  affixed  at  the 
premises  in  which  electricity  was  generated.  Ten  years  ago  elec- 
tricity generating  stations  were  included  in  the  term  "factory  "  by 
the  1901  Act.  The  defendants  were  also  summoned  for  not  having 
the  fly-wheel  of  the  gas  engine,  8  ft.  in  diameter,  and  other  dan- 
gerous machinery  fenced. 

Mr.  Evans,  solicitor,  Haslingden,  for  the  defence,  contended  that 
the  electrical  stations  contemplated  by  the  Act  were  those  where 
electricity  was  generated  in  considerable  bulk  for  public  supply  or 
for  trading  or  manufacturing  purposes,  and  not  for  a  place  of  that 
sort,  where  it  was  only  for  an  entertainment.  A  cinematograph 
hall  was  not  a  public  place,  and  the  public  had  no  right  there.  It 
has  been  held  that  a  workhouse  was  a  public  building,  but  that  was 
different  from  either  a  theatre  or  a  cinematograph  show.  Mr. 
Brother  had  not  given  them  a  single  case  where  a  cinematograph 
show  had  been  held  to  be  a  factory.  In  the  case  of  a  workhouse, 
where  there  was  considerable  electricity  generated  and  there  was 
considerable  plant,  it  was  quite  different.  The  cinematograph 
exhibition  was  not  an  industrial  undertaking,  and  he  thought  the 
Bench  ought  not  to  say  it  was  a  factory. 

He  called  Mr.  Clay,  defendants'  manager,  who  said  he  had  been  con- 
nected with  such  concerns  for  18  years,  and  had  never  seen  an 
Abstract  of  the  Factory  Act  exhibited  in  any  of  them. 

Mr.  Brother  said  they  were  not  concerned,  for  the  purposes  of 
the  Act,  with  either  the  kind  or  extent  of  the  trade  that  was  carried 
on  in  the  building,  but  only  with  the  fact  that  electricity  was 
generated  there  for  light  for  the  Public  Hall.  If  their  Worships 
wished  to  have  a  case  decided  on  all  fours  in  the  High  Court,  they 
could  do  so,  if  they  would  go  to  the  cost,  but  he  could  assure  them 
that  such  places  were  factories,  and  they  had  only  to  deal  with  the 
part  of  the  premises  where  the  electricity  was  generated.  There 
had  been  cases  decided  on  the  point  with  regard  to  merry-go-rounds. 
The  extent  of  the  business  had  nothing  to  do  with  it.  '  '      .   " 


The  Bench  found  that  it  was  a  factory  within  the  meaning  of  the 
Act,  and  imposed  a  penalty  of  Is.  and  costs  for  not  fencing  the 
machinery,  and  costs  for  failing  to  ailix  the  Abstract. 

ln(|uiries. — The  makers  of  an  electrical  vulcaniser  for 
motor-car  tires  are  inquired  for  ;  also  makers  of  Shaw's  patent 
Liverpool  lightning  arresters. 

Faraday  House   Old    Students'   Association. — The 

annual  smoking  concert  of  this  Association  will  be  held  at  the 
Holborn  Restaurant,  Council  Room,  on  Friday,  January  19th,  at 
S.'dO  p.m.  sharp.  Mr.  H.  H.  Perry,  M.I.E.E.,  president,  will  be  in 
the  chair.  Tickets  and  all  particulars  may  be  obtained  from  the 
Honorary  Secretary,  Faraday  House,  Southampton  Row,  London, 
W.C. 

Fancy  Dress  Ball. — The  amiual  fancy  dress  ball  of  the 

Robertson  &  Osram  Social  and  Athletic  Club  will  take  place  at 
Brook  Green  Works,  Hammersmith,  on  Saturday,  January- 13th,  at 
7  p.m. 

Reduction    in    German    Wire    Lamp    Prices. — A 

general  reduction  in  the  prices  of  metallic- filament  lamps  has  taken 
place   in   Germany.     The   initiative  was  taken   by   the  Deutsche 
Gasgliihlicht  (Auer)  Gesellschaft,  who  were  quickly  followed  by 
the  A.E.G.  and  by  Messrs.  Siemens  &  Halske.     The  last  firm,  in  the 
course  of  a  further  communication,  explains  the  attitude  of  the 
principal  makers.     The  company  remarks  that  both  the  tantalum 
and  the  tungsten  lamp  were  made  with  drawn-wire  filaments  from 
the  beginning.     As  a  result  of  obtaining  licences,  the  construction 
of  tantalum  lamps  was  undertaken  by  American  factories  on  a  large 
scale  some  years  ago.     The  favourable  experience  gained  with  this 
lamp,  and  the  circumstance  that  the  Siemens  &  Halske  Co.  suc- 
ceeded in  drawing  wire  for  the  tungsten  lamp  three  years  ago, 
caused  further  experiments  to  be  made  in  this  direction.    Eventually 
the  Americans  were  successful  in  devising  improved  methods  for 
the   manufacture  of   drawn  tungsten    wire,   although   they   were 
dependent  upon  the  German  company's  patented  process  for  winding 
the  wire  in  a  single  length  on  a  frame.     An  understanding  was 
thereupon  arrived  at  between  the  Siemens  &  Halske  Co.  and  the 
American  company  with  regard  to  the  mutual  exchange  of  patents 
concerning   tungsten   lamps.      The  arrangement,    as    a   result   of 
existing  agreements,  was  simultaneously  extended   to  the  A.E.G. 
and  the  Deutsche  Gasgliihlicht  (Auer)  Gesellschaft,  so  that  both 
these  companies  are  authorised  to  manufacture  according  to  the 
patents  in  question.    Presumably  all  makers  who  are  debarred  from 
using  the  patents  for  mounting  the  filaments  will  find  it  extremely 
difficult  to  compete  with  the  other  makers  of  drawn- wire  lamps 
under  the  altered  circumstances. 

Educational. — University    College. — The  work    of 

the  Second  Term  begins  on  Tuesday,  January  9th.  Among  the 
Special  and  Advanced  Courses  which  have  been  arranged  in  the 
Faculty  of  Engineering  are  "Illumination  and  Photometry,"  hy 
Mr.  W.  C.  Clinton,  on  Wednesdays,  at  6.30  p.m.,  beginning  January 
10th  ;  and  "  Water  Supply,  Sewerage  and  Lighting,"  by  Mr.  R.  E. 
Middleton,  on  Thursdays,  at  9  a.m.  and  4  p.m.,  beginning  January 
11th,  at  4  p.m.  Particulars  may  be  obtained  from  the  Secretary  of 
the  College. 

Institution  and  Lecture  IVotes. — National  Electric 

Light  Association,  U.S.A. — The  Association,  which  in  July,  1909, 
had  a  membership  below  3,000,  now  numbers  over  10,000  members. 
Institution  of  Mining  Engineers.  —  At  a  meeting  in 
Newcastle,  two  mining  managers,  who  had  been  charged  with  the 
duty  of  testing  the  Ralph  gas-testing  lamp,  reported  that,  while 
the  lamp  acted  admirably  with  coal  gas,  it  completely  failed  to 
indicate  the  presence  of  fire-damp  in  a  pit.  This  result  was  totally 
unexpected,  as  no  one  had  foreseen  a  difference  in  the  behaviour  of 
the  gases.  Prof.  Bedson  stated  that,  in  the  case  of  the  combustion 
of  marsh  gas,  there  were  three  starres,  in  none  of  which  was  sufficient 
heat  developed  to  produce  the  reaction  which  enabled  the  platinum 
to  indicate  the  presence  of  coal  gas.  He  thought  the  discovery 
would  enable  the  inventor  to  proceed  on  lines  which  would  lead  to 
the  desired  end. 

American  Institute  of  Electrical  Engineers. — At  the 
December  meeting  of  the  board  of  directors  a  new  policy  was 
adopted,  the  proceedings  of  the  governing  body  being  made  public. 
According  to  the  report  in  the  El^'ctrical  World,  a  resolution  was 
passed  expressing  the  desirability  of  the  more  general  use  of  the 
metric  system,  and  directing  that  in  all  publications  of  the  In- 
stitute measures  expressed  otherwise  than  in  the  metric  system 
should  be  accompanied  by  the  metric  equivalents  in  parentheses. 
This  practice  is  already  followed  by  some  of  the  leading  American 
engineering  societies.  It  was  decided  also  to  open  communications 
with  foreign  electrical  engineering  societies  with  reference  to  the 
mutual  establishment  of  visiting-member  privileges,  so  that 
members  of  the  Institute  whon  visiting  a  foreign  country  might, 
upon  the  presentation  of  credentials,  have  the  privilege  of  tem- 
porary membership  of  the  society  in  that  country,  and  lice  versa. 

There  are  only  two  grades  of  membership  in  the  Institute, 
10  per  cent,  being  Members,  and  90  per  cent.  Associates,  and  this 
anomaly  has  led  to  a  proposal  to  reorganise  the  membership  in 
three  grades,  the  names  suggested  being  "  Fellow,"  "  Member,"  and 
"  Associate."  It  appears  that  these  classes  wiU  correspond  roughly 
with  the  classes  of  Member,  Associate  Member,  and  Associate  of  the 
British  Institution!    The  proposal  was  provisionally  adopted. 
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On  January  17th  a  party  of  members  of  the  Institute  will  leave 
New  York  for  a  trip  to  the  IfithmuB  of  Panama,  joinintf  a  party 
from  New  Orleans  at  Colon  on  January  2.5th.  After  viiiitinif  the 
Canal  worke,  the  party  will  return  ou  February  6th. 

South  Akkioan  Institute  ok  Electrical  Enoineehs.— The 
annual  dinner  took  place  on  December  8tb.  Mr.  J.  II.  Rider,  president, 
beinp  in  the  chair.  Mr.  Rider,  in  respondinff  to  the  toast  of  the 
Institute,  K.aid  that  until  quite  recently,  the  electrical  enerineers  on 
the  mines  Hufl'ered  under  the  disability  of  not  beintj  officially  recop- 
niaed  by  Government.  The  Government  had  now  introduced  new 
regulations,  and  recognised  the  electrical  enjifineer,  and  had 
authorised  him  to  become  certificated,  and,  indeed,  as  far  as  the 
regulations  were  concerned,  had  put  him  on  a  level  with  the 
mechanical  enffineer.  He  hoped  that  the  mechanical  and  electrical 
enpineers  would  all  work  together  for  one  common  end — the  fjenefit 
of  their  employers.  The  future  of  the  Institute,  he  said,  was  well 
assured. 

Federal  State  Monopolies  in  fierniany. — A  Bill  was 

recently  introduced  in  the  Diet  of  the  Grand  Duchy  of  Gotha  to 
authorise  an  ajrreement  which  has  been  arranpred  between  the 
Government  and  the  A.E.G.  with  regard  to  the  establishment  of  an 
overland  central  station  and  the  construction  of  light  electric 
railways  in  the  Grand  Duchy.  The  agreement  provides  that  the 
company  shall  erect  a  station  capable  of  supplying  all  parts  of  the 
Duchy,  and  that  the  undertaking  shall  be  independent  of  the 
company's  other  enterprises,  and  have  headquarters  in  Gotha.  The 
company  is  to  be  authorised  to  use  and  cross  over  all  roads  for  the 
installation  of  overhead  or  underground  cables  for  the  trans- 
mission of  energy,  while,  on  the  other  hand,  a  payment  is  to  be 
made  to  the  State  amountinj^-  to  from  i  per  cent,  to  1  per  cent,  of 
the  gross  receipts.  During  the  first  four  years  of  the  agreement 
the  company  has  to  make  provision  for  supply  to  34  com- 
munes in  addition  to  the  seven  towns  in  the  Duchy,  and  similar 
arrangements  in  relation  to  the  remaining  communes  have  to 
be  made  in  the  succeeding  period  of  four  years.  The 
first  light  railway  to  come  into  consideration  will  be  between 
Gotha  and  Friedrichroda,  which  will  have  branches  to  Walters- 
hausen  and  Grosstabarz.  At  the  request  of  the  Ministry,  the  com- 
pany will  construct  other  lines  specified  in  the  agreement,  which 
will  serve  localities  which  have  not  been  provided  with  railway 
connections  owing  to  the  conservative  policy  of  the  Prussian 
Railway  authorities,  who  apprehended  that  the  lines'would  prove 
unprofitable.  It  is  expected  that  the  agreement,  which  is  for  a 
term  of  r)0  years,  will  be  sanctioned  by  the  Diet  without  any 
opposition,  as  it  will  meet  requirements  which  have  been  recognised 
for  a  long  time  past.  The  way  towards  an  electrical  monopoly  is 
also  being  paved  in  the  Grand  Duchy  of  Hessen,  where  the 
Rhenish  Schuckert  Co.  is  constructing  an  overland  central  station 
for  Rhenish-Hessen.  In  addition,  the  Ministry  is  in  negotiation 
with  the  company  with  regard  to  the  lease  of  the  State  works  to  be 
erected  near  Wolfersheim,  and  the  company  is  said  to  be  also 
associated  with  other  schemes  in  the  Duchy. 

Temperature  Coefficient  and  Resistivity. — As  the 

result  of  experiments  at  the  Reich sanstalt,  Mr.  St.  Lindeck  finds 
that  the  average  density  of  G3  samples  of  copper  is  8  89,  and  that 
there  is  a  constant  relation  between  the  resistivity  and  the  tem- 
perature coefficient  of  copper,  such  that  the  product  of  .these  values, 
at  15°  C,  is  6'8  X  10"',  with  a  variation  rarely  exceeding  TS  per 
cent.  From  this  datum  it  is  possible  to  determine  the  resistivity 
of  copper  in  a  form  which  prevents  the  direct  measurement — for 
example,  a  wound  bobbin — as  the  temperature  coefficient  can  easily 
be  ascertained,  though  the  dimensions  of  the  conductor  cannot. 
According  to  the  measurements  of  Dellinger,  the  re- 
sistance •  of  copper  between  10°  and  100*  C.  varies  with 
.  temperature  according  to  a  linear  relation  ;  the  pro- 
duct of  resistivity  and  temperature  coefficient  is,  therefore, 
practically  constant  for  different  values  of  the  temperature,  and 
need  only  be  measured  at  one  temperature.  Thus,  to  find  the 
resistivity  of  copper  of  any  quality  at  a  temperature  ti,  when  it  is 
known  at  a  temperature  ^i,  it  is  only  necessarv  to  determine  the 
value  of  (^1  -  ti)  6-8  X  10"*^  and  to  deduct  it  from  the  latter. 
Similar  results  have  been  found  for  aluminium  and  iron.  Mr. 
Lindeck  points  out  that  Mathiessen  and  Vogt  found  the  constancy 
of  this  product  in  the  course  of  their  experiments,  in  another  form, 
but  that  it  passed  completely  unnoticed. 

Big  Boilers.— The  Delray  station  of  the  Detroit  Edison 
Co.,  says  the  Electrical  World,  contains  turbines  aggregating 
75,000  KW.,  including  four  14,000-K\v.  sets.  These  are  fully  loaded 
only  during  the  peak  hours,  and  show  the  highest  efficiency  in  the 
neighbourhood  of  8,000  KW.  The  large  boilers  used  in  conjunction 
with  them  have  a  similar  efficiency  curve  :  they  are  of  the  double- 
fired  Stirling  type,  and  each  has  a  normal  output  of  7,000  KW.,  but 
they  have  been  run  up  to  11,000  KW.  for  short  periods.  Five  have 
been  erected— in  addition  to  smaller  boilers— and  five  more  are 
about  to  be  installed.  The  dimensions  of  one  of  them  are  31  ft. 
wide  X  36  ft.  high  X  28  ft.  deep  ;  heating  surface,  23,654  sq.  ft. 
There  are  1,564  3i-in.  tubes,  one  54-in.  and  two  48-in.  steam  drums, 
and  two  48-in.  mud  drums.  The  boilers  are  fired  from  both  ends, 
three  with  Roney  stokers  and  two  with  Taylor  underfeed  stokers. 
The  grate  area  of  the  former  is  453  Eq.  ft.,  and  of  the  latter 
300  sq.  ft.  The  boilers  work  at  205  lb.  pressure,  and  are  provided 
with  superheaters  giving  a  superheat  of  150°  F.  Forced  draught  is 
used.  The  boilers  were  constructed  by  the  Babcock  &  Wilcox  Co, 
The  combined  efficiency  of  boilor  and  furnace  (of  either  tyre)  i9 
^a  d  to  le  80  per  cent,  at  the  nominal  rated  load,  falling  to  76  per 
ctnt.  at  double  rating. 


Postal  Enjrineers, — The  Postmaster-General  has  an- 
nounced that  the  Treasury  hail  sanctioned  a  reviflion  of  the  ensrl- 
neering  department  of  the  Post  Office.  According  to  the  Z/aily 
uVfivn,  the  future  claeeification  and  rates  of  pay.  minimum  and 
maximum,  are  to  be  bm  follows  in  the  superintending  branch  : — 


BaUry. 
Superintending  and  staff  engineers    £.'520  to  £700 

Afsistant  do.  420  to     o()0 

Executive  engineers  ...         ...       3I.'<  to    405 

As-sistant  do.  150  to     300 


Chief  inspectors 


160  to     200 


London 
allowanee. 

£50 

40 

30 

20 

20 


Where  the  rates  of  pay  are  fixed  by  the  week  the  scales  are  as 
follows : — 

London.  Province*. 

Senior  inspectors 57g.  to  ^Jos.  52rt.  to  60h. 

In.spectorH     ...         ...         ...         ...  30s.  to  5.'S».  3f>8.  to  48». 

Skilled  workers  (I) 398.  to  47b.  378.  to  4.'>8. 

„       (II) 268.  to  388.  248.  to  36s. 

Skilled  men  not  on  th^  establishment  are  to  be  paid  at  the  rate 
of  6id.  to  7fd.  per  hour  in  London  and  .od.  to  7d.  per  hour  in  the 
provinces.  The  pay  of  boys  and  youths  in  London  ranges  from 
2id.  to  4id.  per  hour,  and  in  the  provinces  from  2d.  to  SJd. 

The  present  distinction  betwer^n  the  maintenance  and  construction 
staff  is  not  to  be  maintained,  and  the  whole  of  the  adult  force 
below  the  rank  of  inspector  will  be  divided  between  skilled  and 
unskilled  classes.  Fifty  per  cent,  of  the  skilled  workmen  will  be 
brought  on  the  establishment,  with  the  result  that  about  1,100 
newly  established  posts  will  be  created  to  be  filled  from  the 
unestablished  maintenance  and  construction  ranks. 

From  January  1st  the  Post  Office  factories  have  ceaaefl  to  exist 
as  a  separate  department,  and  have  become  part  and  parcel  of  the 
stores  department.  The  post  of  Controller  of  Post  Office  Factories 
is  also  abolished. 

lllaj>:nitication  of  Electric  Currents. — At  a  meeting  of 

the  Xatiomil  Academy  of  Sciences  held  in  Xew  York,  Prof.  M.  I. 
Pupin  gave  a  preliminary  account  of  a  theoretical  and  experimental 
investigation  of  the  problem  of  magnifying  the  feeble  electric 
currents  used  in  cable  telegraphy  and  telephony.  As  a  result  of 
experimental  work  conducted  during  the  past  five  years.  Prof.  Pupin 
has  developed  and  built  an  induction-type  generator,  by  means  of 
which  feeble  currents  in  a  circuit  can  be  magnified  to  any  desired 
extent,  the  generator  acting  locally  somewhat  as  an  energy  relay. 
The  feeble  current  is  passed  through  the  primary  circuit  of  the 
generator,  the  secondary  of  which  consists  of  a  small  disk  of  copper 
driven  by  external  power.  On  account  of  the  self -excitation  of  the 
machine  and  the  reaction  between  the  primary  and  secondary 
currents,  the  current  in  the  primary  is  enormously  augmented.  In 
the  early  experiments,  considerable  difficulty  was  encountered 
by  reason  of  an  inherent  tendency  of  the  machine  to  become  excited 
automatically  to  an  excessive  degree.  In  a  machine  recently  com- 
pleted, these  difficulties  have  been  overcome,  and  the  theory  of  its 
operation,  which  was  worked  out  by  Prof.  Pupin  some  years  ago. 
has  been  thoroughly  verified.  Prof.  Pupin  has  announced  his 
intention  of  describing  both  the  theory  and  the  machine  in  detail  in 
a  paper  to  be  presented  before  the  American  Institute  of  Electrical 
Engineers. — Electrical  World, 

Appointments  Vacant. — Assistant  junior  demonstrator 
in  the  electrical  engineering  and  applied  physics  department  of  the 
Northampton  Polytechnic  Institute ;  dynamo  and  switchboard 
attendant,  for  the  Bethnal  Green  E.G.  (32s.)  ;  mains  superintendent, 
for  the  Municipality  of  Port  Elizabeth,  South  Africa  (i:250).  See 
our  advertisement  pages  to-day. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  ichether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  o^cials,  to  keep  re4iders  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central     Station     Officials.— Me.   L.    G.    Harris, 

as.-iatant  resident  engineer,  Chester  Street  generating  station  of  the 
Birmingham  Corporation,  who  is  resigning  his  present  position  for 
an  appointment  with  Messrs.  Vickerf,  Son  &  Maxim,  Manchester, 
was  on  December  29th  presented  with  a  travelling  bag  aa  a  token 
of  esteen.  by  the  scaff  and  tm^jloyc^s. 

Mb.  G.  Deable,  assistant  mains  superintendent  at  Derby,  has 
resigned,  and  the  T,C.  has  appointed  Mr.  T.  Bixg  and  Mr!  H.  C. 
Mitchell  as  district  inspectors  of  mains. 

Mb.  Fred  Tyrbell,  charge  engineer  to  the  Leatherhead  and 
District  Electric  Co.,  Ltd.,  has  been  appointed  assistant  electrical 
engineer  to  the  Ascot  Gas  and  Electricity  Co. 

Mb?  Rayxeb,  engineer-in-charge  at  the  York  Corporation 
electricity  works,  has  resigned. 

Mb.  J.  6.  Thaw  has  been  appointed  chief  assistant  engineer  to 
the  Stratford-on-Avon  Electric  Light  and  Power  Co..  Ltd.  3Ir. 
Thaw  was  previously  engaged  at  Gloucester  for  seven  years  as 
charge  engineer. 

Mn.  H.  L.  CoTT^^ii,  shift  engineer  at  Dewsbury  Corporation 
electricity  works,  has  obtained  an  appointment      Ooldheater 
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Mr.  R.  H.  Campion,  borough  electrical  engineei*  at  Dewsbury, 
has  resumed  his  oflBcial  duties  after  having  been  seriously  ill  for 
several  months. 

The  Tramways  Committee  of  Salford  T.C.  has  appointed  Mu.  Hj 
Weston  to  be  overhead  equipment  superintendent.  The  Electricity 
Committee  has  promoted  Mk.  F.  Barlow  to  the  position  of 
superintendent  of  the  electrical  testing  and  high-motor  de- 
partment. 

General. — New  Year  Honoues, — The  list  of  liononrs 
announced  this  week  includes  the  following.  To  all  of  these 
gentlemen  the  Electrical  Review  tenders  its  congratulations : — 

Sir  Francis  J.  S.  Hopwood,  formerly  Permanent  Under-Secre- 
tary of  the  Board  of  Trade,  is  to  be  sworn  a  Privy  Councillor. 

Mr.  R.  Collinuavood  Forster.  who  recently  gave  £30,000  for 
the  new  Chemical  laboratories  at  University  College,  is  made  a 
baronet. 

Mr.  Thojias  Skinner,  founder  of  the  Stock  Ed-change  Year  Booh, 
and  chairman  of  the  Halifax  and  Bermudas  Cable  Co.,  Ltd.,  and  a 
director  of  the  Commercial  Cable  Co.,  also  receives  a  baronetcy. 

Prof.  W.  F.  Barrett,  F.R.S.,  M.I.E.E.,  who  has  just  retired  from 
his  position  as  Professor  of  Experimental  Physics  at  the  Royal 
College  of  Science,  Dublin,  receives  the  honour  of  knighthood. 

Mr.  Joseph  Beecham,  a  director  of  the  Lancashire  United  and 
other  electric  tramway  companies,  is  made  a  knight. 

Mr.  J.  Mackenzie  Davidson,  M.B.,  CM.,  whose  researches  in 
X-ray  work  are  so  well  known,  and  who  is  consulting  surgeon  to 
the  X-ray  departments  at  the  Charing  Cross  and  Royal  London 
Ophthalmic  Hospitals,  also  receives  the  honour  of  knighthood. 

Mr.  a.  B.  Kempe,  D.Sc,  F.R.S.,  treasurer  of  the  Royal  Society, 
and  a  distinguished  mathematician,  is  made  a  knight. 

Prop.  H.  A.  Miers,  D.Sc,  F.R.S.,  Principal  of  the  London  Uni- 
versity, is  knighted. 

Among  those  receiving  the  "C.B."  are  Mr.  W.  F.  Marwood, 
assistant  secretary  of  the  Board  of  Trade  in  the  Railway  Depart- 
ment, and  Mr.  A.  M.  J.  Ogilvie,  one  of  the  assistant  secretaries  of 
the  G.P.O. 

Mr.  W.  B.  Cownie,  formerly  general  manager  and  secretary  of 
the  National  Electric  Construction  Co.,  Ltd.,  has  been  appointed 
managing  director  of  the  company,  the  old  title,  therefore,  falling 
into  disuse.  Mr.  Robert  Watson,  formerly  accountant,  has  been 
appointed  secretary  of  the  company. 

Out  of  49  applicants,  Mr.  N.  J.  Young,  Bristol,  has  been 
appointed  general  manager  of  the  Newport,  Mon.,  electricity  and 
tramways  undertaking  at  a  salary  of  £400.  Mr.  Young,  who  com- 
mences his  duties  on  March  1st,  is  34  years  of  age,  and  has  had  13 
years'  experience  with  the  Bristol  Tramways  and  Carriage  Co.,  Ltd. 
He  was  clerk  to  the  tramways  traffic  manager  at  that  town  for 
five  years,  and  is  at  present  assistant  to  the  managing  director  and 
secretary. 

Mr.  ScAiFE,  of  Stockport,  has  been  appointed  chief  electrician  at 
Stanlow  Works,  EUesmere  Port. 

Mk.  H.  B.  Renwick.  formerly  general  manager  and  secretary  of 
the  County  of  London  Electric  Supply  Co.,  Ltd.,  has  been  elected  to 
a  seat  on  the  board  and  appointed  managing  director.  Mr.  F.  C. 
McQuown,  formerly  assistant  secretary,  has  been  appointed  secre- 
tary to  the  company. 

Mr.  a.  W.  Blake,  consulting  engineer,  announces  that  his  address 
has  just  been  changed  to  "  Sketty,"  Swansea,  where  he  will  con- 
tinue to  devote  himself  more  especially  to  the  electrical  and 
mechanical  equipment  of  works  and  collieries,  and  to  electric 
lighting  schemes  for  public  purposes. 

Mr.  G.  E.  Wright,  M.I.E.E.,  electrical  engineer  to  the  North- 
western Railway,  Lahore,  India,  will  be  in  England  on  furlough  in 
March. 

The  Aiistraltan  Mining  Standard  states  that  a  sum  of  £7.50  has 
been  put  in  the  Commonwealth  Estimates  for  the  purpose  of 
enabling  one  or  more  officers  of  the  Postmaster-General's  Depart- 
ment to  go  abroad  and  study  the  latest  developments  in  similar 
departments  in  other  countries,  and  there  is  a  probability  that,  as 
regards  telegraphic  and  telephonic  improvements,  the  choice  will 
fall  on  Mr.  .John  Hesketh,  the  departmental  electrical  engineer. 

Mr.  E.  C.  Bkmax,  who  has  filled  various  important  positions  with 
the  Edison  .S:  Swan  Co.  (head  office),  both  in  an  indoor  capacity  and 
as  outdoor  representative,  his  total  period  of  service  extending  over 
more  than  12  years,  has  just  severed  his  connection  with  the  com- 
pany in  order  to  take  up  an  appointment  with  the  Brush  Electrical 
Co.,  Kingsway  (Supplies  Department). 

Tramway  Oflicials. — The  Tramways  Committee  of  the 

Newcastle  Corporation  on  Thursday  last  week  decided  to  increase 
the  salary  of  the  manager,  Mr.  Ernest  Hatton,  by  £100,  and  he 
will  receive  £100  advance  12  months  hence,  making  his  salary 
£1,000  per  annum. 

Obituary. — IMr.  F.  Bennktt. — The  death  occurred  on 
December  2(;th,  at  Portsmouth,  of  Mr.  Fredk.  Bennett,  chief 
inspector  of  the  National  Telephone  Co.,  Ltd.  He  was  53  years  of 
age. 

Mr.  E.  K.  SANCTOR.-^The  death  occurred,  on  December  2r)th,  of 
Mr.  E.  K.  Sanctor,  director  of  Messrs.  Fraser  &  Chulmera,  Ltd., 
electrical  and  manufacturing  engineers,  of  Erith  and  London.  The 
deceased  gentleman,  who  was  71  years  of  age,  was  for  some 
years  superintendent  of  the  Erith  works  of  the  firm,  and  on  his 
retirement  about  a  year  ago  he  was  appointed  local  director.  Prior 
to  coming  to  Erith  he  was  associated  with  the  Dickson  Manu* 
f acturing  Co.,  of  Scranton,  Penn. 


NEW    COMPANIES    REGISTERED. 


Parana    Corporation,    Ltd.    (119,233).— This   company   was 

registered  on  December  19th,  with  a  capital  of  jEfiOiOOO  in  48,000  preferred 
ordinary  shares  of  £1  each  and  40,000  deferred  ordinary  shares  of  Is.  each, 
to  carry  on  the  business  of  constructors,  financiers  and  managers  of  railways, 
engineering  and  electrical  works,  tramways,  docks,  factories,  buildings,  &c., 
and  to  adopt  an  agreement  with  the  Inter-Continental  Contractors,  Ltd, 
The  subscribers  (with  one  share  each)  are :— H.  M.  Morrison,  Highiield, 
Leckhampstead,  Newbury,  Berks.,  electrical  engineer;  N.  H.  Boyns,  20a, 
John  Street,  Bedford  Row,  W.C.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  two  or  more  than  five ;  the  subscribers  are  to  appoint 
the  first.    Registered  by  Gush,  Phillips  &  Co.,  3,  Pinsbury  Circus,  E.C, 

Constant  Vacuum  Carburettor  Syndicate,  Ltd.  (119,250).— 

This  company  was  registered  on  Dteoember  20th,  with  a  capital  of  £3,000  in  lOs. 
shares,  to  carry  on  the  business  of  mechanical,  electrical  and  general  engi- 
neers, electricians,  machinists,  tube  makers,  manufacturers  of  electric 
apparatus,  founders,  Ac,  and  to  adopt  an  agreement  between  P.  Edwin  and 
E.  J.  Smallpage,  for  the  acquisition  of  certain  patents  governing  carburettors. 
The  subscribers  (with  one  share  each)  are  :—F.  Edwin,  II,  Market  Street, 
Paddington,  engineer  ;  L.  A.  B.  Shipment,  2.56,  Portsdown  Road,  Maida  Vale, 
N.W.,  cashier.  Private  company.  The  number  of  directors  is  not  to  be  less 
than  two  or  more  than  seven  ;  the  subscribers  are  to  appoint  the  first.  A.  W, 
Hoale  is  the  first  secretary.    Registered  office.  Market  Street,  Paddington. 

National  Carbide  (1911),  Ltd.  (119,203).— This  company  was 
registered  on  December  18th,  with  a  capital  of  £10,000  in  £1  shares,  to 
carry  on  the  industrial,  experimental  and  commercial  exploitation  of  any 
chemical  or  eleetrocheniical  processes,  including  particularly  the  manufacture 
and  sale  of  carbide  of  calcium  and  products  thereof  and  primary  materials 
therefor,  and  to  adopt  an  agreement  with  National  Carbide  Co.,  Ltd.  The 
subscribers  (with  one  share  each)  are  : — E.  K.  George,  The  Brackens,  Ascot, 
gentleman  ;  8.  C.  K.  George,  41,  Courtfield  Road,  8.W.,  gentleman.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
seven ;  the  first  are  8.  K.  George  and  S.  C.  K.  George.  Registered  office,  II, 
Queen  Victoria  Street,  E.C. 

W.  H.  Rayner  &  Sons,  Ltd.  (119,268).— This  company  was 

registered  on  December  20th,  with  a  capital  of  £4,000  in  £5  shares,  to  carry  on 
the  business  of  electrical  and  general  engineers  at  166,  London  Road,  Notting- 
ham. The  subscribers  (with  one  share  each)  are  :— .1.  H.  Rayner,  Winthom, 
Radcliffe  Road,  West  Bridgford,  engineer ;  G.  Rayner,  Brooklyn,  Radcliffe 
Road,  West  Bridgford,  engineer ;  W.  H.  Rayner,  48,  Holme  Road,  West  Bridg- 
ford, engineer.  Private  company.  The  number  of  directors  is  not  be  lessthan 
two  or  more  than  five  ;  the  first  are  J.  H.  Rayner,  G.  Rayner  and  W.  H.  Rayner 
(all  permanent) ;  qualification,  £200.  Registered  by  Charles  Doubble,  14, 
Serjeant's  Inn,  E.C. 

Brolt,  Ltd.  (119,248). — This  company  was  registered  on 
December  20th,  with  a  capital  of  £15,000  in  £1  shares,  to  carry  on  the  business 
of  electrical  and  mechanical  engineers,  manufacturers  of  and  dealers  in  elec- 
trical machinery,  plant,  fittings  and  apparatus  of  all  kinds,  &c.,  and  to  adopt 
agreemeats  with  B.  Brooks  and  W.  Holt.  The  subscribers  (with  one  share 
each)  are  : — B.  Brooks,  Blackwell  Courc,  near  Bromsgrove,  director;  A.  C. 
Johnson,  Napier  Villa,  Wylde  Green,  director.  Private  company.  The  number 
of  directors  is  not  to  be  more  than  five  ;  the  first  are  B.  Brooks  and  A.  C. 
Johnson  (both  permanent).  Registered  by  Waterlow  Bros.  &  Layton,  Ltd., 
Birchin  Lane,  E  C. 

High   Peak    Magneto    Co.,    Ltd.   (119,281).— This    company 

was  registered  on  December  21st,  with  a  capital  of  £1,500  in  £1  shares,  to 
carry  on  the  business  of  electricians,  electrical  engineers,  electrical  instru- 
ment manufacturers,  manufacturers  of  electrical  and  other  magnets  and 
batteries,  machinery,  apparatus  and  devices,  &c.  The  subscribers  (with  one 
share  each)  are : — P.  Burks,  Capstone,  Mellor,  Derbyshire,  electrical 
engineer ;  S.  Livesey,  18,  Illingworth  Road,  Preston,  traveller ;  R.  Hogg, 
Infirmary  Road,  Blackburn,  managsr.  Private  company.  The  first  directors 
are  P.  Burks,  S.  Livesey  and  R.  Hogg;  qualification,  £100;  remuneration  as 
fixed  by  the  company.  Registered  office,  Torr  Top  Street,  New  Mills, 
Derbyshire. 

Wliisperplione  Syndicate,  Ltd.  (119,330).— This  company  was 

registered  on  December  22nd,  with  a  capital  of  £1,000  in  £1  shares,  to  take 
over  the  invention  known  as  the  "  Whisperphone,"  and  to  adopt  an  agreement 
with  C.  P.  Killar.  The  subscribers  (with  one  share  each)  are  :— J.  C.  Grove, 
82-3,  Fenchurch  Street,  E.G.,  tea  merchant ;  C.  P.  Killar,  82-3,  Penohurch 
Street,  E.C,  engineer.  Private  compiny.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  five  ;  the  first  are  J.  C.  Grove  and  C.  P.  Killar  ; 
qualification,  100  shares.    Registered  office,  82-3,  Fenchurch  Street,  E.C. 

T.  Clarke  &  Co.,  Ltd.  (119,351).— This  company  was  ivgistered 
on  December  23rd,  with  a  capital  of  £15,000  in  £1  shares  (5,000  preference),  to 
take  over  the  business  carried  on  at  129,  Sloane  Street,  8.  W.,  as  "T.  Clarke 
and  Co.,"  and  to  carry  on  the  business  of  electricians,  electrical  and 
mechanical  engineers,  &c.  The  subscribers  (with  one  share  each)  are : — 
W.  H.  Jee,  39,  Pepys  Road,  S.E.,  chartered  accountant ;  E.  G.  White, 
Ormesby,  West  Heath  Drive,  Golden  Hill,  N.W.,  articled  clerk.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five ; 
the  first  are  W.  D.  Clarke,  E.  J.  Clarke  and  H.  J.  de  C.  Moore,  each  of  whom 
may  retain  office  while  holding  five  shares.  Registered  office,  2,  Oresham 
Buildings,  Basinghall  Street,  E.G. 

Universal  Accumulators,  Ltd.  (119,327).— This  company  was 

registered  on  December  22nd,  with  a  capital  of  £5,000  in  4,850  ordinary  shares 
of  £1  each  and  3,000  founders'  shares  of  Is.  each,  to  take  over  from  H.  de 
Martis  the  benefit  of  certain  patents,  inventions,  processes  and  apparatus  re- 
lating to  the  production,  treatment,  storage,  application,  distribution  and  use 
of  electricity,  &c.  The  subscribers  (with  one  share  each)  are :— P.  F.  D.  Brock- 
man,  17,  Victoria  Street,  S.W.,  barrister;  W.  H.  Molesworth,  14,  Howick 
Place,  Westminster,  S.W.,  civil  engineer;  E.  H.  Woods,  110,  Caanon  Street, 
E.C,  civil  engineer.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  five ;  the  first  are  P.  P.  D.  Brockman,  W.  H. 
Molesworth  and  E.  H.  Woods  ;  qualification,  £5  founders'  shares  or  £2()0  other 
shares  ;  remuneration  as  fixed  by  the  company.  Registered  office,  17,  Victoria 
Street,  8.W. 


REVIEWS. 


TJie  Law  Eclating  fo  Engineers,  (A  course  of  six  lectures 
delivered  before  the  Society  of  Engineers  (Incorporated), 
and  the  Junior  Institution  of  Engineers  (Incorporated)). 
By  L.  W.  J.  CosTELLO,  M.A.,  LL.B.  AVith  an  intro- 
duction by  the  RirmT  Hon.  T/Ord  Justice  Fletcher 
MoULTo.x,  M.A.,  P\R.S.  Published  by  the  above-named 
Societies,  London.     1911.     Price  5s. 


When,  and  iu 
engineer  find  it 


what   circumstances,  does   the    electrical 
necessary  to  have  some  acquaintance  with 


the  law  ?     If  he  can  afford  it,  he  employs  his  lawyer  when 
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any  (|ue8tion  of  difficulty  perplexes  him  ;  but  expert  legal 
assistunce  is  not  always  cheap  or  readily  available.  Lord 
.lusticG  Fletcher  Moulton,  in  his  introduction  to  the  above 
volume,  has  put  forward  a  strong  plea  for  the  study  of  the 
law  by  the  engineer  himself. 

*'  In  countries  where  law  is  embodied  in  codes,  it  is  both 
easy  and  customary  for  the  various  classes  of  the  professional 
and  commercial  world  to  know  almost  by  heart  the  portions 
which  directly  relate  to  their  calling.  l>ut  in  England, 
where  we  prefer  the  elasticity  of  principles  to  a 
servile  adherence  to  any  verbal  embodiment  of 
them,  the  task  is  more  difficult  and  less  fre(|uently 
accomplished  ;  and  yet  the  English  system  of  case  law  is,  in 
my  opinion,  easier  and  safer  for  the  sensible  layman  than  a 
codified  system  would  be.  With  a  little  care  he  can 
familiarise  himself  with  the  principles  on  which  our  Courts 
act,  which  are  wide-reaching,  and  rest  for  the  most  part  on 
the  obvious  necessities  of  the  case  viewed  generally,  though 
the  consequences  may  be  strange,  and  even  hard,  when 
applied  to  some  particular  and  unusual  state  of 
facts.  He  will  find  himself  more  at  home  in  applying 
principles  such  as  these  than  in  speculating  on  the  inter- 
pretation which  a  Court  will  place  on  the  specific 
language  of  a  clause  in  a  code  which  was  probably 
drafted,  without  any  refei-ence  to  such  a  case  as  that  to  which 
it  is  to  be  applied,  and  to  which  its  language  must  at  any 
cost  be  made  to  fit."  The  Lord  .Justice  then  proceeds  to 
recommend  the  engineer  to  familiarise  himself  with  the 
reports  of  decided  cases  by  the  aid  of  a  volume  like  that 
which  is  now  before  us.  How  many  engineers  will  have 
sufficient  time  on  their  hands  to  obey  these  precepts  ?  The 
man  to  whom  legal  knowledge  would  be  really  valuable  must 
at  the  present  moment  have  his  head  full  of  much  else 
besides  the  lore  of  the  engineer.  He  should  have  a  know- 
ledge of  finance,  he  must  be  a  master  or  a  leader  of  men. 
He  requires  a  keen  insight  into  human  nature,  and  if  his 
labours  include  dealing  with  town  or  borough  councils,  he 
must  be  familiar  with  local  politics  and  the  multifarious 
cranks  and  whims  of  each  local  Bumble.  In  these  circum- 
stances he  may  well  ask  :  In  which  mental  pigeon-hole  shall 
I  have  room  for  legal  knowledge  ? 

To  him  who  is  willing  and  anxious  to  learn,  the  perusal  of 
Mr.  Costello's  lectures  should  be  useful. 

In  his  second  lecture  he  adopts  the  description  of  an 
engineer's  duties,  which  is  to  be  found  in  "  Hudson's  Build- 
ing Contracts."  He  says,  "  An  engineer  under  an  engineer- 
ing contract  usually  acts,  it  would  seem,  in  several  distinct 
capacities.  He  is,  first  of  all,  merely  a  designer  or 
draughtsman,  then,  when  he  has  received  instructions  to  get 
tenders  and  have  the  work  executed,  he  becomes  an  agent 
for  the  employer,  and  from  time  to  time  during  the  progress 
of  the  work  he  assumes  the  role  of  quasi-arbitrator  between 
the  employer  and  the  contractor,  and  finally  he  may  have  to 
act  in  a  fully  judicial  capacity  under  the  terms  of  the  con- 
tract appointing  him  arbitrator  between  the  parties  in  the 
event  of  a  dispute." 

Not  the  least  important  part  of  the  work  is  that  which, 
relates  to  the  engineer's  duties  as  arbitrator.  He  will  often 
be  required  to  act  in  this  capacity  ;  and  some  knowledge  of 
legal  principles  is  essential  if  justice  is  to  be  done  between  the 
parties.  It  may  not  be  generally  known,  however,  that  ib  is 
competent  for  an  arbitrator  to  employ  a  lawyer  to  help  him 
to  settle  the  terms  of  his  award.  This  is  a  wise  precaution 
where  a  case  is  complicated. 

Mr.  Costello  appears  to  have  collected  and  commented  on 
all  the  important  cases  down  to  the  most  recent.  His  work 
should  prove  useful  to  those  for  whom  it  is  intended. 


CITY    NOTES. 


0.  C.  Hawkes,  Ltd. — The  directors  have  declared  -the 
usual  dividend  of  o  per  cent,  per  annum  on  the  preference  shares 
for  the  six  months  ended  December  31st. 

Rio  de  Janeiro  Tramway,  Li«  lit  and  Power  Co.,  Ltd. 

— A  dividend  of  1  \  per  cent,  on  the  issued  capital  stock  has  been 
declared,  payable  on  February  1st. 

Hadti eld's  Steel  Foundry  Co.,  Ltd.  — The  directors 

have  declared  a  dividend  on  the  4  J  per  cent,  preference  shares  for 
the  half  year. 


Sunderland  District  Electric  Traniways,  Ltd. 

An  extraordinary  general  meeting'  of  the  shareholders  of  the  above 
company  was  held  on  Thursday,  la.'it  week,  at  Winchester  House, 
Old  liroad  Street,  E.C.,  Mr.  II.  II.  Hogt,'  preHiding. 
The  Chaikman  moved  the  following  resolution  : — 

That  tlic  articles  of  association  be  altered  in  manner  following  —(a)  Article 
55  shall  be  cancelled;  ('>;  that  the  following  article  shall  be  substituted  for 
Article  55,  that  is  to  say  :  "  The  directors  may  from  time  to  time,  at  their  dis- 
cretion, raise  or  borrow  or  secure  the  payment  of  any  surn  or  gomji  of  money 
for  the  purposes  of  the  company,  but  so  that  the  amount  at  any  one  time 
owing  in  respect  of  moneys  so  raised,  borrowed  or  secured,  shall  not,  witboat 
the  sanction  of  a  general  meeting,  exceed  the  sum  of  £'2.'X),000.  Nevertheless, 
no  lender  or  other  person  dealing  with  the  company  shall  be  concerned  to  see 
or  inquire  whether  this  limit  is  observed.  The  directors  may  raise  or  secare 
the  payment  or  repayment  of  such  sum  or  sums  in  such  manner  and  upon  such 
terms  and  conditions  in  all  respects  as  they  think  fit,  and  in  particular  by  the 
issue  of  debcnt  res  or  debenture  stock  of  the  company,  charged  upon  all  or 
any  part  of  the  property  of  the  company,  both  present  and  future,  including  its 
uncalled  capital  for  the  time  being." 

He  said  that  the  object  of  the  alteration  was  to  enable  the 
debts  owing  for  overdue  interest  to  be  con-solidated  and  capitalised, 
Such  a  course  was  clearly  to  the  advantage  of  the  shareholders, 
otherwise  they  could  not  get  any  moneys  paid  to  them  for  interest 
until  the  whole  of  the  back  debts  had  been  paid  in  ca.sh  out  of  the 
company's  income.  The  proposal  was  to  get  the  debts  consolidated 
and  put  into  capital,  and  to  do  that  it  was  necessary  to  increase 
their  borrowing  powers. 

Mr.  R.  Taylee  seconded  the  resolution,  and  it  was  carried 
unanimously. 


Fremantle     (W.A.)     Tramways      and       Electric 

Lighting'  Board. — The  Atidralian  Mining  and  Enijineering  Reriew 
states  that  the  report  for  the  year  ended  August  31st  shows  that 
the  income  for  the  12  months  totalled  £41,079 — an  increase  of 
£3,037  on  the  previous  year's  receipts.  The  gross  profits  on  the 
year's  opei'ations  were  higher  than  thoie  of  any  previous  year, 
amounting  to  £10,918,  being  an  increase  of  £7.58.  Of  this  sum 
interest  on  loans  absorbs  £.5,930,  while  £2,642  has  been  allocated 
to  sinking  fund,  and  £1,938  to  depreciation  reserve,  leaving  a 
surplus  of  £409.  The  increase  in  the  number  of  passengers  carried 
during  the  year  amounted  to  341.728.  A  fresh  agreement  covering 
a  period  of  five  years  has  been  entered  into  with  the  Fremantle 
Harbour  Trust  for  the  supply  of  power  required  to  operate  the 
pumping  plant  in  connection  with  the  Fremantle  dock,  and  the 
additional  lighting  required  by  the  trust. 

Stock  Exchange  Notices. — The  Committee  has  ordered 
the  undermentioned  securities  to  be  quoted  in  the  OflBcial  List : — 

British  Columbia  Electric  Railway  Co.,  Ltd.— Further  issua  of  £200,000 
Deferred  Ordinary  Stock  ;  £200,000  Preferred  Ordinary  Stock  ;  and  £200,000 
5  per  cent.  Cumulative  Perpetual  Preference  Stock, 

Marconi's  Wireless  Telegraph  Co.,  Ltd. — Further  issue  of  33,325  Ordinary 
shares  of  £1  each,  fully  paid,  Nos.  466,670  to  500,000. 

National    Telephone    Co..    Ltd. — Th&  directors   on 

December  28th  resolved  to  recommend  at  the  meeting  to  be  held  on 
January  9th,  1912,  the  following  dividends  for  the  half-year 
ending  December  31st,  1911,  after  payment  of  the  dividends  on  the 
preference  shares  : — At  the  rate  ox  (!  per  cent,  per  annum  on  the 
preferred  stock  ;  at  the  rate  of  6  per  cent,  per  annum  on  the 
deferred  stock,  less  income-tax  in  all  cases.  The  transfer  books 
will  be  closed  from  January  1st  to  9th,  1912,  inclusive,  and  the  divi- 
dend warrants  will  be  posted  on  the  latter  date. 

The  directors  in  their  report  for  the  half-year  ended  December 
31st,  1911,  dated  December  30th,  state  that  the  inventory  is  nearing 
completion.  It  is  expected  that  the  company's  claim  will  be  ready 
for  presentation  in  the  early  part  of  the  year,  and.  in  default  of 
settlement,  will,  as  soon  as  possible  thereafter,  be  submitted  to  the 
Railway  and  Canal  Commission,  the  arbitrators  appointed  to  settle 
disputes  in  connection  with  the  matter,  between  the  Postmaster- 
General  and  the  company.  Under  the  heads  of  arrangement 
referred  to  the  Postmaster-General  hivs  agreed,  when  re- 
quired by  the  company,  to  advance  .i!  3,000,000,  in  order  to 
enable  the  company  to  satisfy  the  claims  of  its  debenture- 
stock  holders.  These  claims  should  be  met  as  early  as 
possible,  and  for  that  purpose  it  is  necessary  for  the  company  to  go 
into  liquidation.  The  board  have  accordingly  issued  notices  for  an 
extraordinary  general  meeting  of  the  company,  to  be  held 
immediately  after  the  ordinary  general  meeting,  for  the  purpose  of 
passing  the  requisite  winding-up  resolutions.  The  procedure  thus 
indicated  does  not  allow  sufficient  time  for  the  preparation  and 
issue  of  the  accounts  of  the  company  for  the  half-year,  in  accord- 
ance with  its  former  practice.  The  board  feel,  however,  that  the 
shareholders  will  desire  to  have  their  usual  dividends  at  as  early  a 
date  as  practicable,  and,  having  satisfied  themselves  that  the  profits 
of  the  company  for  the  half-year  fully  justified  the  payment  of  a 
dividend  at  the  same  rate  as  in  recent  half-years,  they  recommend, 
as  stated  above.  The  accounts  for  the  half-year  will  be  sent  to  the 
shareholders  early  in  February. 

Shawinigan   Water  and    Power   Co.,    Ltd.  —  The 

directors  have  declared  a  dividend  of  1  i  per  cent,  for  the  quarter 
to  the  31st  ult.,  beinjc  at  the  rate  of  6  per  cent,  per  annum,  on  the 
common  shares. 
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MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appeariner 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  ir.ay  vary  according  to  quantities  and  other  circumstances. 


Wednesday 

.  January  3rd. 

CHEMICALS,  &c. 

Latest 
Price, 

Fortnight's 
Inc.  or  Dec, 

a  Acid,  Hydrochloric 

per  cwt. 

5/- 

a     „     Nitric 

It 

22/- 

a     „     Oxalic            

It 

J8/- 

a     „      Sulphuric 

It 

5/6 

a  Ammoniac  Sal        

42/- 

a  Ammonia,  Muriate  (crystal) 

per  ton 

f29 

a          „               

,t 

£80 

a  Bleaching  powder 

JE5  10 

a  Bisulphide  of  Carhon 

tt 

£18 

a  Borax 

tt 

£16 

a  Ferro-Silicon  (50  %) 

tt 

£1110 

a  Copper  Sulphate 

tt 

£20 

a  Lead,  Nitrate          

£2510 

a      „      White  Sugar 

,t 

£2215 

q       ,.      Peroxide 

£32 

a  Methylated  Spirit 

per  gal._ 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

m. 

a  Potash,  Caustic  (75/80  %) 

per  ton 

£20 

a        „       Chlorate 

per  lb. 

3Jd. 

a        ,.       Perchlorate 

tt 

4iA. 

a  Potassium,  Cyanide 

7d. 

a  Shellac          

per  cwt. 

68/- 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

,1 

£6  10 

a        „         Recovered 

1, 

£5  10 

a        ,.        Lump 

tt 

£5  6 

a  Soda,  Caustic  (white  70  %) 

£11 

a      „     Chlorate        

per  lb. 

3gd. 

a      „     Crystals         

per  ton 

£3  5 

a  Sodium  Bichromate,  casks 

per  lb. 

Sd. 

a        „        Cyanide  (basis  l(yj  %)   . . 

tt 

7d. 

METALS.  &c, 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£63 

.. 

b           „           Wire,  in  ton  lots    . . 

,, 

£102 

b           „           Sheet,  in  ton  lots    . . 

^^ 

£120 

p  Babbitt's  metal  ingots     . . 

„ 

£38 '0  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

8d. 

gd.  inc. 

c      „     Tube  (brazed) 

_, 

lOid. 

Jd.  ii  c. 

c      „         ,.     (solid  drawn) 

tt 

8Jd. 

Jd.  inc. 

c      „     Wire,  basis    .          . .     ■    . . 

tt 

72d. 

|d.  inc. 

c  Copper  Tubes  (brazed)     . . 

tt 

lOgd. 

Jd.  inc. 

c        „           „      (solid  drawn) 

ICd. 

Jd.  inc. 

g       „      Bars  (best  selected) 

per  ton 

£79 

g       >.       Sheet           

i« 

£79 

, . 

g       „       Rod 

£79 

e        „       (Electrolytic)  Bars 

,t 

£67 

£2  inc. 

e        ,,                   .,            Sheets 

tt 

£84 

£2  inc. 

e        „                  „            Reds 

£72 

£2  inc. 

c        „                  „            H.C.   Wire 

per  lb. 

8Jd. 

Jd   d.  c. 

/  Ebonite  Rod            

tt 

673 

f       „         Sheet         

It 

4/9 

n  German  Silver  Wire 

1/11 

/i  Gutta-percha,  fine 

It 

5/-  to  11- 

h  India-rubber,  Para  fine  . . 

1, 

4/4 

^d.  inc. 

/  Iron  Pig  (Cleveland  warrnnts)  . . 

per  ton 

50/6A 

J  Id.  inc. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

£14 

^  Lead,  English  Pig 

„ 

£15  17  6  to  £16 

m  Manganin  Wire  No.  28   . . 

per  lb. 

6/6 

•  • 

^Mercury         

per  hot. 

£8 

2/6  dec. 

d  Mica  (in  original  cases)  smnll    . . 

per  lb. 

Cd.  to  2s. 

, , 

d     „                „            „      medium 

2/6  to  41- 

, , 

d     „                „            ,.       lirge    . . 

11 

4/6  to  8/6 

, , 

p  Phosphor  Bronze,  plain  castings 

lid. 

p         „            „    rolled  bars  &  rods 

1, 

IW. 

p         „            „  rolled  strip  <i  sheet 

,^ 

1/1 

, , 

©Platinum       

per  oz. 

185/. 

e  Silicium  Bronze  Wire 

per  lb. 

9Jd. 

r  Steel  Magnet,  in  bars 

per  ton 

£55 

g  Tin,  Block  (English) 

,, 

£1!;0  to  £192  nom. 

£12  dec. 

/I    ,.     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/4 

Id    inc. 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £150 

A  Zino,8h't(VitilleMontagnebnd.) 

II 

£31  2  6 

•• 

Quotations  supplied  by— 


«0.  Boor<&  Co. 

b  The  Britisli  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Rons,  Ltd. 

d  P.  Wiggins  i^  Sons. 

e  Frrderirk  Srn'th  A  Co. 

/IndiaBulibfr,   Gu'ta-Pprrha    and 

Telpgrni>h  Works  Co.,  Ltd. 
g  .Tamos  i*  Shakspeare. 
ft  Edward  Till  &  Co, 


/  Boiling  &  Lowe. 

A  Morris  Asbby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Lid. 

n  P.  Ormiston  &  Sons 

o  Johnson,  Mattbcy  &  Co,,  Ltd. 

P 

r  W.  P.  Dennis  &  Co. 


STOCKS    AND    SHARES. 


Toesda;  Bvenlnc. 

The  Nfw  Year  has  fpcncd  in  more  promising  style  thnn  its 
predecessor  pnded.  Domestic  politics  have  been  mollified  by  the 
clearing  of  the  labour  .situation  in  the  North,  where  the  troubles 
appear  to  be  working  in  the  direction  of  a  settlement.  In  the 
Stock  Exchange  there  is  a  gnmUe  poirg  on,  fast  and  furious,  in  the 
stocks  and  shares  of  the  London  traction  companies,  and  specula- 
tion is  following  ufoi)  thp  wiike  of  invest mont  in  the  murk<t  for 
Latin-Cnnftdian  powdr  uudovtukingl. 


Close  upon  the  heels  of  the  Eensational  boom  in  London  General 
Omnibus  stock  there  have  come  big  rieee  in  the  igsues  of  the 
Underground  Electric  Income  bonds,  and  District  Ordinary  stock, 
in  Central  London  Deferred,  and  Metropolitan  Consolidated.  So 
great  is  the  interest  taktn  in  this  movement  that  a  rise  of  a  shilling 
in  Spiers  &  Pond  shares  evoked  the  sarcastic  inquiry  whether 
the  company  was  to  come  into  the  London  Electric  Railway  agree- 
ment  or  to  amalgamate  with  Marconi's. 

LTndergrouud  Electric  Incomes  have  enjoyed  another  big  rise 
since  last  we  wrote.  The  price  touched  82,  reverting  to  78,  whdch 
gave  an  advance  of  five  points  on  balance.  District  Ordinary 
gained  f ,  and  the  6  per  cenC.  Debenture  stock  promptly  recovered 
2  points  of  the  interest  deducted  at  the  end  of  the  year.  A  boom- 
let  in  Metropolitan  Consolidated  lifted  the  price  3.  More  striking 
than  any  of  these,  however,  has  been  the  jump  of  7  in  Central 
London  Deferred,  to  which  tardy  attention  was  directed  by  the  con- 
sideration that  whatever  benefits  will  accrue  to  the  other  under- 
ground systems  are  likely  to  advantage  the  Central  London  as  well. 
But  probably  the  spirit  of  gambling  has  a  good  deal  to  do  with  the 
rise,  coupled  with  the  fact  that  the  market  in  this  stock  is  a  narrow 
one  at  all  times.  And,  of  course,  the  company's  prospects  are  good 
enough  to  encourage  buying  when  the  general  market  is  strong. 

City  and  South  London  is  notyet  noticed  ;  Great  Northern  and  City 
Preferred  remain  at  22s.  6d.,  and  for  a  sheer  gamble  may  make  a 
useful  counter.  East  London  hardened  to  65,  causing  a  little 
demand  for  the  company's  Debenture  stocks. 

Pending  distribution  of  the  new  issues,  British  Electric  Traction 
Ordinary  and  Preference  quotations  are  removed  from  the  Stock 
Exchange  Official  List,  but  the  company's  Debenture  issues  remain, 
and  the  .5  per  cent,  stock  is  a  point  higher  at  94i.  London  United 
Trams  have  improved,  the  Preference  shares  putting  on  ^,  while  the 
Debenture  stock  at  74i  ex  dividend  is  4  points  higher,  with  hardly 
any  stock  offering  here  and  none  at  all  in  Bristol.  Underground 
Electric  Railway  shares  are  a  strong  feature  with  a  rise  of  no  less 
than  12s.  fid.  to  3J. 

English  Electricity  Supply  descriptions  are  quiet  nnd  steady  ; 
the  few  changes  in  the  list  this  week  are  due  mostly  to  ex  divic''end 
markings,  and  there  are  no  features. 

Congratulations  to  Mr.  H.  B.  Renv.'ick,  and  to  the  County  of 
London  Electric  Supply,  upon  his  acceptance  of  a  seat  upon  the 
board,  and  of  the  position  of  managing  director  of  that  company. 
County  Ordinary  showed  the  biggest  rite  of  any  of  the  metropolitan 
shares  last  year,  and — at  all  events  from  the  Stock  Exchange  point 
of  view — this  is  the  most  satisfactory  result  that  management  can 
achieve  in  an  industry  which  has  to  depend  so  much  upon  faith, 
hope  and  patience. 

Calcutta  Light  Oidinary  rallied  a  further  2s.  6d  .  and  it  is  now 
sujipostd  that  the  transference  of  the  seat  of  the  Government  to 
Delhi  has  had  its  full  influence  upon  timid  shareholders,  and  that 
the  recovery  will  make  further  progress.  Mexican  Light  and 
Power  Common  is  a  good  market,  with  a  I5  points  gain,  while  the 
Preference  hardened  to  a  lesser  (xtent.  Mexican  Trams  have  gone 
up  3,  things  Mexican  being  in  favour  all  round  upon  the  assumption 
that  the  whole  country  i^  settling  down,  after  its  recent  political 
ferments,  to  peace  and  prosperity  under  the  new  President. 

Sao  Paulo  Trams  have  risen  y,  Rio  Trams  put  on  2i  over  and 
above  the  dividend  and  rights,  while  this  section  exhibi's  pronounced 
strength  The  long-continued  absorption  of  the  various  companies' 
bonds  is  being  followed,  as  mentioned  above,  by  a  quickcnirg  of 
ppecuVtive  interest,  and  operators  for  the  rise  are  devoting  a  good 
deal  of  attci.'^ion  to  this  section.  British  Columbia  Electric  Railway 
Preferred  is  harder. 

Other  improvements  worthy  of  notice  are  those  of  \  in  Brisbane 
Tramways  Investment  Ordinary,  and  of  7%  in  United  Electric  Trams 
of  l\Tonte  Video  Pr<-ference.  These  two  instance.-",  taken  in  cot'jmu-- 
tion  with  those  namtd  in  the  preceding  parayrraph,  {jive  a  ge od  idea 
of  the  wide-pread  nature  of  the  field  covered  by  the  demand  for 
shares. 

The  feature  amongst  manufacturing  shares  is  the  rise  of  a 
Foveie:gn  in  Telegraph  Constructions,  which  is  the  first  step  towards 
recovery  since  the  slump  that  followed  the  passing  of  the  dividend 
(in  the  Ordinary  thart-s.  The  Preference,  ex  their  os.  dividend,  are 
actually  \  belter,  the  gain,  therefore,  on  the  week  being  lOs. 
Castner-Kellnera  rose  i  and  Babcock  Ordinary  advanced  to  6J. 
Brush  second  Debenture  at  311^  is  ^.r  dividend,  and  this  makes  the 
return  en  the  money  look  remarkably  high. 

Marconi's  compete  with  West  India  and  Panama  Telegraphs  and 
London  General  Omnibus  for  pride  of  place  in  public  interest. 
Marconis  have  had  another  big  rise,  the  Ordinnry  gaining  f, 
and  the  Preference  ■j'g.  The  latter,  it  is  well  known,  take  7  per 
cent,  cumulative  divid<nd,  then  the  Ordinary  get  10  per  cent,  (when 
times  aUow),  and  after  this  the  profits  are  divided,  pari  prntnv, 
between  the  two  classes.  There  are  half  a  million  Ordinary  shares 
issued,  out  of  an  authorised  £7.50,000,  and  227.011  Preference  out 
of  iC 260.000  authorised.  If  the  Ordinary  are  worth  their  present 
price  of  65s.,  it  would  appear  that  the  Preference  are  greatly  under- 
valued at  ols.  3d.  Dealings  in  Canadian  Marconi  go  on  quietly  on 
the  basis  of  17s.  tJd.  per  share. 

National  Telephone  Deferred  has  lost  1  on  balance,  the  report 
and  dividend  disappointing  some  people  who  had  looked  for  a  more 
liberal  distribution  of  the  big  profits.  Dealings  continue  to  take 
place,  in  spite  of  the  transference  effected  last  Sunday  midnight. 
The  position  and  rights  of  the  Third  Preference  shares  continue  to 
excite  lively  discu8si(.n.  The  Telegraph  and  Ttlephoue  Mark  I 
rtmalns  very  etcady,  with  prices  inclining  to  the  higher  side. 
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SHARE     LIST     OF     ELECTRICAL      COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 


NAME. 


Bournemouth  &  Poole,  Ord.    . 

Do.    4i  %  Pref 

Do.    Second  6  %  Pref. 

Do.    4i  %  Deb.  Btock  . . 
Brompton  &  Kensington,  Ord.. 

Do.    7  %  Cum.  Pref.    . . 
Central   Electric   Supply,  4 

Guar.  De 
Charing  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
4i  %  Cum.  Pref.  / 

Do.         Do.  4%  Deb 

Chelsea,  Ord.         

Do.    44  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
County  of  Durham,  5  %  First  I 
Mort.  Deb. ) 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4A  %  Deb 

Do.    4J  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Deb 

Hove 


Stock 

or 
Share, 


10 

10 

10 

Stock 

6 

6 

100 

5 
6 


100 

e 

Stock 
10 
10 

Stock 
100 

Stock 

10 

10 
Stock 
Stock 

6 

5 
100 

6 

6 
100 

6 


Dividendf 
for 


1910.  1911 

64  I    6f 


10 
7 


6 
44 
9t 
7 


6         6+ 
44       44 


1 
Closing         Bise   Present 
Quotations      +  or     Yield 
Jan.  2nd.       Fall  |     p.c. 


7J—    83 
89—    9| 
lOj—  11 
10 1  —102   xd 

n-  8g 

74—    8 
98  —101 
3*—    4 
ih-    *l 
88-    4Jxd 

93  —  96  jxd 
4-44 

97  —100   xd 

12S-  13J 

12  —  13 
117  —121    xd 
100  —103   xd 

87  —  89   xd 

Pi-    91 
11  —  11* 
10(5  -108'  xd 
100  —103 

i-     i 
2—24 

84  —  87 
44-  5 
41-    54 

95  —  98 
6^-    7J 


*  B.  d. 

6  5    9 

4  12 

6  9 

4  8 

5  19 
4  7 


8  19  3 

6    5  0 

4  12  4 

5  9  1 

4  8  4 

5  11  1 

4  10  0 

5  6  8 
4  19  4 
4    2  8 

4  7  5 

5  12  4 

5    6  8 

5    4  4 

4  3  4 
4 


7  5 
Nil 
Nil 

5  3  6 

6  0  0 
4  17  7 
4  11  10 
6    4  3 


NAME. 


Kensington  &.  Knigbtsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    .34^  Mort.  Deb 

Midland   Electric  Corporation  I 
44  %  First  Mort.  Deb. ) 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.     . . 

North  Metropolitan  Power  Sup- ) 

ply,  5  %  Mortgages  (Red.)  f 

Netting    Hill,    6  %  Non-Cum.  ' 

Pref.  ) 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84  %  Deb 

Smithflefd  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


Btock 

Dividend' 

or 
Sbare. 

lor 

« 

1910.  1911. 

6 

9 

8t 

Stock 

4 

4 

Stock 

44 

44 

8 

3 

5 

6 

« 

Stock 

4 

4 

6 

6 

4f 

6 

44 

44 

Stock 

44 

44 

Stock 

34 

^  1 

100 

44 

44 

5 

4 

4t 

5 

5 

6 

100 

6 

6 

10 

.  , 

6 

fi 

m 

5 

10 

10+ 

6 

7 

7 

100 

Sh 

84 

5 

Nil 

4 

5 

. 

100 

6 

6 

1 

7 

7 

100 

44 

44 

5 

5 

5 

5 

100 

44 

44 

6 

10 

lot 

6 

44 

44 

Closing        Rise   Present 
QiiotAtiona     -t-  or     Yield 
Jan.  3od.    j  Fall  ,     p.c. 


63-    7i 
9J  —  96 
80  —  84 

li—    3 

4-    41 
87  —  90xd 

8*-    4 

42-  4a  xd 
«J  —104  xd 
84  —  87   xd 


£  B.  d. 
6    4    3 

3 

7 

0 

a 


4 

a 
3 
1 

8  II 
5    0 


I  4  17    4 
14    6    7 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  1st  Mort.  Eds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Elec.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds ) 

Bleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  J 

Elec.  Dev.  Ontario,  5   %    1st) 

Mort.  Bonds ) 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


5 

6 

6 

6 

84 

7+ 

6 

5 

6 

100 

6 

5 

$100 

7 

7+ 

$100 

7 

7 

1 

8 

3+ 

100 

6 

.. 

100 

6 

6 

100 

6 

6 

$500 

5 

6 

10/- 

Nil 

1 

6 

6 

$500 

6 

5 

5 

.  , 

,  , 

100 

5 

5 

6 

5 

$100 

4 

4+ 

$100 

7 

7 

6 

6 

51-    6| 

5    14 

6J-    61 

■>-  i 

6    8    4 

5  -    5i 

4  15    3 

94  —  96  xd 

,  , 

5    4    2 

110  —115 

6    1    9 

118  —122 

5  14    9 

i-    1 

,  , 

3    0    0 

94  —  97 

5    3    1 

91  —  93 

.. 

6    9    0 

82  —  85  xd 

.. 

5  17    8 

914-  934 

5    6  11 

1—      3 

+  tV 

Nil 

1-      i 

8    0    0 

101  — 103xd 

4  17    1 

2i-  34 

98  -100  xd 

5    0    0 

86  —  88  xd 

5  13    8 

89  -  91 

i't 

4    7  11 

108  -110 

6    7    3 

954—  97| 

5    2    7 

Monterey  Rly.  Light  &  Power, ) 

5  %  1st  Mort.  Deb. ) 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  1st  Mort.  Bonds  [ 

River  Plate,  Ord 

Do.    6  %  Non-Cnm.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  ) 

1st  Mort.  Deb.  j 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ) 
1st  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  / 


100 

$100 

$500 

Stock 
Do. 
Do. 

100 

$100 

$500 

Stock 

Do. 

100 

1 

100 


5 

6 

7 

8 

5 

i 

10 

6 

6 

6 

6 

44 

441 

1 

5+  ' 

6 

5 

n 

n 

5 

6 

Nil 

Hid. 

6 

6 

91  —  93 

196  -203 

39  —  41 

2,35  —245 
104  —110 
100  —102  xd 


99-101 

,  , 

126  —128 

41    1 

105  —107  xd 

102*- 1044 

98  — lOO 

91-  S3xd 

■»1 

}h-     H 

1064-1084 

j 

7 

10 

3 

1 

9 

18 


6 

0 

10 

8 
1 
0 


9    1 


5    7    6 


6  10    7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

A.Dglo  -  Portuguese    Tel.,  5 
Mort.  Del 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Do.    440/SDebs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  j 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb.    '. 

Eist  and  S.   Africa  Tel.  4  % ) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Conunon  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7%  Cum.  Partic.  Prof. 


10 

NU 

4+ 

stock 

6 

5 

$100 

e 

8+ 

$1000 

4 

4 

Stock 

83 

8+ 

Do. 

6 

6 

Do. 

30/. 

.. 

100 

6 

5 

6 

7 

Stock 

4 

4 

10 

6 

6t 

10 

10 

10 

6 

4 

4t 

6 

10 

10 

50 
10 

8 

44 

100 

44 

44 

Stock 

7 

5} 

Do. 

84 

34 

Do. 

4 

4 

10 

7 

6t 

Stock 

4 

4 

25 

4 

4 

10 

6i 

6f 

10 

6 

6 

10 

18 

6+ 

36 

13 

5+ 

$100 

6 

5t 

$100 

4 

4 

I 

6 

1 

16 

•• 

7—74 

98  —100  xd 
140  —142 

93  —  95  xd 
66A—  684 
111'— 112 
26  —  264 

101  —103 

7  -  7i 
86  —  88  xd 

9a—  104 
17  —  18 

3J-    3J 

8i-    83 

looA— 1024 

7i—    8 
SS4-100.i  xd 

138  —141 

831}-  86-J 
101  —103 

13J-  laa 
1004—1024 

99  —101 

lOJ—  llj 
12|-  13J 
8i  —  33  xd 
66  —  58 
80  —  83 
69  —  72 
3,-1,-     3  A 
2jv—    oil 


'la 


-24 


+   h 
+  i 


1-  4 


—3 
-3 

+  g 
+  5/6 


5    0  0 

5  12  8 

4  4  3 

5  9  6 
5  7  2 
5  13  2 

4  17  1 

16  7 

10  11 

14  3 


4    9    7 


4  19 

4  1 
8  17 

5  1 
3  18 


3  19    3 


6 

10 
9 

12 
0 

11 


Monte  Video  Telephone,  Ord.  . . 

Do.    5  %  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  "*,  Cum.  2nd  Pref. 

Do.    5  %  Non-cimi.  3rd  Pref. 

Do.    34%  Deb 

Do.    4%  Deb 

New  York  'Ielep.,44%Gen.Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cam.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Guar.  Debs. ) 

Renter's       

Submarine  Cables  Trust 
Telepho..e  Co.  of  Egypt,  44  %  ) 
Deb.  Red.  I 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1   to  1,5001 
guar,  by  Braz.  Sub.  Tel. ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2ud  Pref. 

Do.    5  %  Debs 

Western  'Telegraph,  Ltd, 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Ends.  A 

Do,    44  %Fdg.  Bonds.. 


1 

6 

6 

1 

6 

6 

stock 

6 

6f 

Do. 

6 

6+ 

10 

6 

6 

10 

6 

6 

6 

6 

5 

stock 

34 

84 

Do 

4 

4 

100 

44 

44 

1 

8 

1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

8 

6 

6t 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

8 

5 

6 

6 

24 

34 

24 

100 

4 

4 

10 

li 

14+ 

10 

6 

6 

10 

6 

6 

100 

6 

6 

10 

7 

61 

Stock 

4 

4 

$1000 

4 

4 

$1000 

44 

44 

I—  1. 


105  —107 
130  —132 

9-' 

5|—    6 
99.^-1014 
9(»4— 1014 
101  —102 

li-   li 
lA-  lA 

87  —  89xd 

984—1004  xd 

8J-    9i 
130  -133 

i>S  —100  xd 

li—    7*xd 
61—    6i.\d 

iiV-   lA 

984-10O4  xd 
li'i-  li 

9j-  loj    ; 

lUl  —103  xd  ' 
13i-  13i 
99  —101  xd 

106  — lOJ        ' 
ICO  —103        ! 


HI 
— 1 


+  i 


+  i 

-m 

+  iS 


12  n 

6    8 

12  1 
10  10 
14  3 
14    3 

3    4 

9    4 

18  10 

8  3 
18    6 

13  8 

9  11 


3  19    7 

4  6    6 
4  10    3 


4  10  0 

6    6  8 

4    8  11 

4  15  3 

3  19  7 


3  6 
6  12 
6  17 

4  i7 

5  U 
8  19 

3  13 

4  7 


*  Unless  otherwise  stated,  all  shares  are  folly  paid.  f  Interim  dividend. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.-iContinv^d.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME, 


Bath  Trams,  Pref.  Ord. 
Do.    5  %  Pref.    . . 
Do.    4^  %  Deb.  . . 
Brit.  Elec.  Trac,  Ord. 
Do.    6  %  Pref.    . . 
Do.    5%  Deb.     .. 
Do.    4i  %  2nd  Deb.      . . 
Central  London  Bailway 
Do.    Pref. 
Do.    Def.  . . 

Do.    4  %  Deb 

City  &  South  London,  Ord 
Do.    5  %  Pref.,  1891 
Do.         1896 
Do.         1901 
Do.         1903 
4%  Deb 


Do. 
Do. 
Do. 
Do. 


Ord 


Dublin  United  Trams,  6  %  Pref 
Great  Northern  &  City,  Pr'f .  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  5%  Pref 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . 
London  Elec.  Rail w'ys,  4  %  Deb 
London  United  Trams,  5  %  Pref 

Do.    4%  Deb 


Stock 

or 
€hare. 


1 

1 

100 

10 

10 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

10 

10 

5 

100 

5 

100 

100 

100 

10 

100 


Dividends 
for 


1910- 

Nil 

5 

Nil 

14 
6 

44 

8 

4 

2 

4 

14 

6 

6 

5 

6 

4 

6 

Nil 
Nil 

44 

24 

4 

5 

4 
Nil 

4 


1911. 

Nil 

6 

44 
Nil 

14 
6 

44 
8f 
4 

4 

m 

6 
6 
6 
5 
4 
6 

3> 

44 

24 

4 

5 

4 


Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

Jan.  2Dd. 

I'all 

P.O. 

£  s.  d. 

r^«-      i 

Nil 

l'«-    iJxd 

7    5    6 

80  —  85 

5    5  11 

93  —  96 

+i 

5    4    2 

79  —  83 

5    8    5 

68  —  70 

+1 

4    5    9 

84  —  86 

4  13    0 

57  —  59 

,  , 

3  18    5 

103  —105 

+1 

3  16    2 

304—  314 

,  . 

4  15    3 

108  —110 

,  , 

4  11    0 

104  —106 

,  _ 

4  14    4 

103  —105 

4  15    3 

103  —105 

+1 

4  15    3 

101  —103 

+1 

3  17    8 

11  —  12 

5    0    0 

1  —    li 

Nil 

4-     1 

-i 

Nil 

73  —  78 

5  14    8 

21-    2| 

4    6  11 

75  —  80  xd 

,  , 

5    0    0 

76i—  79Jxd 

,  , 

6    5    9 

97  —  99  xd 

, , 

4    C  10 

3-    3i 

+  i 

Nil 

72  —  77  xd 

+  4 

5    3  11 

NAME, 


Metropolitan  Railway  Consol 

Do.     Surplus  Lands     . . 

Do,    84%  Deb 

Do.    3J%Pref 

Do.    3i  %  Con.  Pref.  . . 
Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4i  %  First  Pref.  . . 

Do.    3i%Gtd 

Metropolitan  Elec.  Trams,  Ord 

Do.    Def 

Do.    5%  Pref 

Do.    44  %  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4%  Deb 

Underground     Elec.    Railwayi 

Do.    4i  %  Bonds 

Do.    6  %  Income 

Do.    Power  House  Debs. 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 


Stock 
or 

Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 
1 

100 
100 

1 
1 

100 

1 

100 

10 

100 

100 

100 

5 

6 

100 


Dividends 
for 


1911, 
2f 
3+ 
3* 
3* 
34 

"6 
4 
4 

44t 
34 

51 

5 

44 
5 

5 

44 


I4t 
4 


44 


Closing 

Quotations 

Jan,  2nd. 


46j—  463 

66  —  68 

91  —  93 

86  —  88 

85  —  87 

34;|—  35i 
144  — 146xd 

95  —  97  xd 
100  —102 

91  —  93 

76  —  78 

§?-     14 
ih-     ?4 

100  — 102xd 

101  —103 

19 23 

55 —        ST2 

91  —  94 

g—      i 
70  —  75  xd 
2i-    2| 
100  —102 

77  —  79 

98  —100  xd 

21^    2I 

78  —  83  xd 


Rise 
+  or 
Fall 


+  3 

+i 

+i 

+  I 
+2 


+2 
+1 


+5 


Present 
Yield 

P.O. 


£  B.  d. 

2  18  10 
4    0  11 

3  15    3 

3  19 

4  0 
Nil 

4  2 
4  2 
3  18 

3  10 

4  9 

5  12 
Nil 

5  3 
4  8 
4  17 


6  19  3 

4  15  9 
6  17  2 

5  6b 

4  's  3 

15  4 

4  0  0 
Nil 
Nil 

5  8  5 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref.     . . 

T^o.    2nd  Pref 

Do.    4  %  Deb 

Do.    4i%Deb 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref. 

Do.    4i%Deb 

Do.    5%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref 

Do.    4*  %  1st  Mort.  Deb.       . . 

Do.    44  %  Vancouyer  Deb.    . . 

Do.    41%  Con.  Deb. 
Calcutta  Trams,  Ord. 

Do.    5  %  Pref.    . . 

Do.  44%  Deb.  .. 
Cape  Electric  Trams 
City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5%  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    5%  A  Deb 

Do,    6%BDeb 


6 

6 

5*+ 

6 

6 

5i+ 

100 

4 

4 

100 

44 

44 

100 

5 

6 

100 

6 

5 

10 

6 

6 

100 

44 

44 

100 

5 

5 

6 

8 

8t 

5 

e 

5 

100 

44 

44 

100 

8 

81 

100 

6 

6 

100 

6 

5 

40 

44 

4; 

100 

44 

i- 

100 

iit 

i: 

6 

6 

, 

5 

5 

5 

100 

Nil 

44 

1 

2*1 

s 

6 

5 

100 

5 

5 

100 

6 

6 

$1000 

6 

5 

1 

Nil 

100 

5 

6 

100 

5 

6+ 

in—  5i\  xd 

4  16    5 

4-1-  in  xd 

5    6    8 

9::  —  95   xd 

4    4    3 

994-101*  xd 

4    8    8 

99  -101 

4  19    0 

102  —105   xd 

4  15    3 

los-  Hi 

5    5    6 

96  —  98   xd 

4  11  10 

96*—  98^  xd 

5    16 

81-    8g 

+  i 

4  10    2 

4S-    5J 

4  15    3 

101  —104   xd 

4    17 

136  -141 

6  13    6 

118  —122 

+  1 

4  18    4 

109  —112 

4    9    3 

100  —103 

4    7    5 

104  —106 

4    4  11 

102  —104 

+  * 

4    6    7 

5^  eg 

5    4    4 

4|—    54  xd 

4  17    7 

100  —103   xd 

4    7    5 

r'a-      8 

4    0    0 

51-    5? 

4    5    1 

95  —  98   xd 

5    2    0 

93  —  98 

, , 

5    2    0 

102  —105 

4  15    3 

!ft —         ^ 

.. 

Nil 

91  -94 

5    6    5 

58  —  62 

8    14 

La  Plata  Elec.  Trms,  Prf , 
Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5  %  Ist  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    5  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    4i%lstDeb 

Rio  de  Janeiro  Trams 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

6 

6 

1 

54 

6+ 

1 

6 

6 

100 

5 

5 

100 

5 

5 

100 

5 

5 

$1000 

5 

5 

$100 

7 

7+ 

6 

6 

100 

6 

6 

6 

10 

10+ 

6 

6 

6 

100 

6 

5 

1 

24 

100 

5 

6 

5 

6 

6 

100 

44 

44 

$100 

44 

5+ 

5 

6 

10b 

5 

5 

$100 

10 

lot 

$500 

5 

5 

100 

5 

5 

100 

6 

5 

6 

6 

7 

5 

6 

6 

100 

5 

5 

100 

44 

44 

m-  1 

1-1: 

1  —    li  xd 

96  —100 

9.%-  96*  xd 

90*-  92*  xd 

—  J 

lOOJ— 102i 

+  4 

124  —126 

+  3 

98*-1004 

+  4 
+  2 

100*— 102*  xd 

^-    7i 

,  , 

5i-    5a 
974—  994 

.     1 

ih-    1   xd 

99  —101   xd 

5i—    ,5*xd 

96  -  99   xd 

116*— 117*  xd 

1003-1012  xd 

97^  981 

+1 

193  —197 

+  9 

lOU-103* 

+  * 

81  —  84 

-1 

964—  974 

,  , 

6i-    5ixd 

,  , 

5^-    5j^ 

+  1% 

99  -102 

104  —106 

0  0 

8  0 

16  0 

0  0 


18  0 
4  4 
0  6 

10  0 

19  0 
9  1 

11  10 
16  7 
18 

1 

1 
16 

19  1 

2  7 

2  2 

10  4 

18  0 

4  11 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref.    .. 
Babcock  &  Wilcox 

Do.    Pref. 
B.I.  *  Helsby  Cables 

Do.     Prof. 

Do.    Deb 

British  Thomson-Houston,  Dob 
British  WcKtinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord, 

Do.     Pref. 
Brush,  Ord 

Do.    7  %  Pref.    . . 

Do.    4*  %  Deb.  . . 

Do.    44  %  Second  Deb 
Callender's  Cable . . 

Do.    Prof. 

Do.    Dob  . . 
Castnor-Kollner    . . 

Do.     Deb 

Ci'ompton  &  Co.    . . 

Do.    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

24t 

1 

6 

6 

5 

10 

8f 

5 

6 

6 

100 

44 

44 

100 

4. 

44 

3 

Nil 

, 

100 

4 

4 

100 

6 

6 

1 

Nil 

,, 

1 

Nil 

, , 

2 

Nil 

2 

Nil 

100 

44 

4: 

100 

4* 

4: 

5 

15 

10 

5 

5 

6 

100 

i): 

44 

1 

nJt 

20 

100 
8 

44 

Nil 

N^ 

100 

6 

6 

-  il 

et     7;. 

5^    6i 
101  —103   xd 
94  —  97 

i-     4 

54  —  .'57   xd 
100  —102 
1/6-2/- 
5/-  -«/• 

s=  i 

56  —  61 
87  —  42   xd 

9  —    9^; 

5  —    5J  xd 
99  —101    xd 

8S-    3^; 
104  —108 

58  —  68   xd 


7  2  2 
4  3  3 
4  0  0 
7  0  4 
4  16  0 
4    7    5 

4  12    9 
Nil 

7    0    4 

5  17    8 
Nil 
Nil 
Nil 
Nil 

7  7  7 
10  14  4 
7  13  10 
4  15  3 
4  9  1 
4  18  4 
'4    8    4 

Nil 
7    7    1 


Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid   . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction     .. 

Do.     Pref. 
Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  .. 

Do.    Dob 

Henley's,  Ord 

Do.     Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     , . 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

6 

100 

4* 

44 

5 

Nil 

5 

Nil 

. 

100 

4 

4 

100 

6 

5 

2 

Nil 

24t 

2 

7 

7 

10 

7 

7 

100 

5 

6 

10 

6 

6 

100 

4 

4 

6 

15 

lot 

6 
100 

2 

44 
44 

10 

10 

10 

6 

5 

12 

20 

lot 

100 

4 

4 

1 

Nil 

5 

Nil 

100 

1 

4 

1 

I-   i 
Jg-IA 

92*—  95*  xd 

70  —  74   xd 
77  —  80 
g-      i 

1|-    l| 

71-    8i 
94  —  96 

81—    94  xd 
85  —  90 
111—  12g 
4^S-5^1, 
104  -101) 
10  —  12  -1-1 

9J—  lOJsd  -1-10/ 
84  —  36 
994—101*  xd 

63  —  63* 


A 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividend. 


5  14    3 

6  12  11 

4  14    3 
Nil 
Nil 

5  8    1 

6  6    0 


9  4 
6  8 
4  Q 
8  1 
8  11 

5  18  10 
4  5  11 
4    4  11 

4  17    7 

6  13  4 
3  18  10 

Nil 

Nil 

7  2  10 


The  yields  are  calculated  upon  the  dividends  paid  for  1910. 


Bank  rate  of  Discount  4  per  cent.,  September  21st,  1911, 
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METAL    MARKET. 


STREET    LIGHTING. 


Fliictnations  in  December. 


3*  ■*■  ^^  ^^  t^m  B^  ^_.  ^_  _*■  ^-a  ^^  ^iH  ^im  ^mm  m^  i^  i^" 


SPELTER    (G.O.B's.). 

Dec.  1    4   5  6  7   8   11121314151819202122272829 
^630 

29 

28 

27 

26 

25 

LEAD    (ENGLISH). 

Dec.  1   4   5  6  7   8   11121314151819202122272829 
£20 

19 

18 

17 

16 

15 


^n.  ^^^^  ^_  ^^- —  — -,  ,^^  ^0*  s:^  :^^  ^^  ^^  s^ 
fc.— i .-.Ji i.  _ I I      i      i»     i     i      i... .i .-L 


Dec. 
60/- 
59/- 
58/- 
57/- 
56/- 
55/- 
54/- 
53/- 
52/- 
51/- 
50/- 
49/- 
48/- 
47/- 
46/- 
45/ 


Dec. 
^£200 
209 
208 
207 
206 
205 
204 
203 
202 
201 
200 
199 
198 
197 
196 
195 


IRON. 

14  5  6  7  8   1112131415181920212227282.9 


— 

SCOTCH 

f 

^ 

S 

!^ 

«-" 

r 

^ 

-- 

\^ 

*> 

CLEVE 

LAND 

/ 

<^ 

s 

^ 

_ 

/ 

i«^ 

^ 

r-- 

■^ 

"^ 

^^ 

1 

TIN. 

14   5  6  7  8  11121314151819202122272829 


IpHiii 


COPPER    (G.M.B's.). 

Dec.  1   4  5  6  7  8  lll'^131415181920^122272829 
£65 


Iforsliaiii  Lift-liting'.— Tlie  U.D.C.  lias  decided  to  light 

the  Oakhill  district  by  means  of  electric  lamps. 

"A  Committee  has  been  appointed   to  considei  the  advisability  of 
erecting  -a  refuse  destructor  at  the  electricity  works. 


Bv 


H.    F.    J.   THOMPSO.N,  Chief    A 
Boroujjh  Council  Electric. 


■r.  Ratters'^ 


^The  rjuestioii  of  public  Htreet  lighting  is  ii.sually  viewed  either 
from  the  stHiKJjKtirit  of  ati  advertisement  for  the  tyj*  of 
illuminant  used,  or  from  that  of  mere  utihty.  The  <;as  r-f;rij- 
panies,  when  they  get  the  oj>|K>rtuiiity  to  L'ght  an  imi»onaJit 
thoroughfare,  almost  invariably  consider  it  a  rjuestion  of 
advertisement,  but  it  has  been  suggested  that  that  is  to 
make  up  for  their  sins  in  the  side  streets.  However,  whether 
that  is  con-ect  or  not,  it  is  certainly  advisable  to  have  a  g(XKj 
light  ill  the  main  streets,  where  f^edestrian  and  vehicular 
traffic  is  t!ie  densest,  and  as  the  trades[)eople  often  folh>w  the 
lead,  a  well-lighted  street  results,  which  has  the  effef.-t  of 
producing  prosperity,  as  the  purchasing  c-ommunity  are 
always  attracted  by  a  good  light. 

In  the  case  of  electricity,  the  scheme  decided  upm 
usually  depends  on  the  feeling  of  the  authority  controlling 
the  particular  streets.  If  they  decide  on  an  advertisement, 
they  must,  of  course,  have  a  high  degree  of  illumination,  in 
fact,  excessive  lighting,  and  yellow  chemical  flame  arc  lamps, 
with  dioptric  globes,  are  then  generally  used.  On  the  other 
hand,  if  they  wisli  only  to  hght  the  streets  sufficiently  for  all 
practical  jinrposes,  the  metallic-filament  lamp  meets  all 
rc(iuirements. 

The  jirincipal  streets  of  most  large  towns  have  for  s^jme 
time  been  lighted  by  means  of  the  old  oj^en  type  white  arc 
lamp,  and,  therefore,  it  is  only  a  question  of  convei"sion  to 
either  flame  arc  lighting,  or  metallic-filament  lamjw;  as 
the  tendency  at  j^resent  appeai-s  to  be  towards  the  latter 
method,  the  writer  proposes  to  confine  his  remarks  to  that 
class  of  lighting. 

In  districts  supplied  with  dii'ect  current  from  a  three- 
wire  system,  it  is  usually  found  that  the  arc  lamps  are 
arranged  in  series  of  10  coimected  across  the  outer  conduct oi-s 
of  the  system.  In  that  case  the  easiest  method  of  convei'sion 
is  to  arrange  for  one  high-candle-power,  or  a  group  of  low- 
candle-power,  low-voltage  lamps  on  each  post,  and  to  run 
these  posts  in  series  in  the  same  manner  as  the  arc  lam[)s. 
This  system,  however,  has  many  drawbacks  MJien  compared 
with  a  group  of  high-voltage  lamps  on  each  post,  arranged 
in  parallel  between  the  outers  and  middle  wire  of  the  system. 
With  the  series  method  it  is  found  that  it  is  a  difficult  matter 
to  maintaui  an  equal  pressure  across  the  supply  terminals  at 
all  the  posts  connected  in  series,  due  to  the  varying  resistances 
of  the  lamps,  and  also  some  automatic  deWce  has  to  Ije  pro- 
vided to  cut  in  a  substitutional  resistance  or  spare  lamp  in 
case  of  lamp  failures.  When  a  group  of  small  lamps  on  each 
post  is  decided  upon,  in  preference  to  one  large  lamp,  in 
order  to  prevent  a  post  being  in  darkness,  the  automatic 
device  usually  only  takes  care  of  one  lamp,  and  then  in  the 
event  of  a  further  failure  an  increased  pressure  is  put  on  the 
remaining  lamps  on  that  post,  often  resulting  in  their 
destruction,  and  the  extinction  of  the  circuit. 

It  therefore  appears  to  be  advisable  to  connect  the  lamps 
in  simple  parallel,  althougli  this  obWously  necessitates  the 
provision  of  a  ser\ice  to  each  post  from  the  neuti'al  conductor, 
but  this  is  compensated  for  by  the  advantage  of  being  able 
to  fuse  each  post  se])arately  and  thus  have  only  one  post 
affected,  instead  of  the  whole  series  of  lamps,  in  the  event  of 
a  fault  occurring  above  ground. 

It  is  assumed  that  th<,'  metallic  lamps  are  to  take  the  same 
amount  of  power  as  the  arc  lamps,  and  it  will,  therefore.  I)e 
necessary  to  feed  the  old  arc  lighting  circuits  in  the  middle, 
if  the  current  density  in  the  underground  public  lighting 
mains  is  to  be  kepi  the  same  as  hitherto.  This  is  also  advis- 
able in  order  not  to  increase  the  number  of  switching  poiius. 
This  arrangement  has  the  advantage  that  a  faulty  section  of 
the  cable  can  be  cut  out  and  all  lamps  kept  in  lighting  in 
case  of  a  fault  on  the  underground  mains.  The  suggested 
arrangement  of  connections  is  shown  in  fig.  1  (p.  34),  where 
the  full  lines  represent  the  original  arc  lighting  cables,  and  the 
broken  lines  the  additional  services,  &c.  A  d.p.  fuse-box 
suitable  for  fixing  in  each  post  and  provided  with  alooping-in 
termhuil  on  one  pole,  so  that  a  faulty  cable  can  Ix?  discon- 
nected, is  sho\vn,  as  well  as  the  complete  gear  for  the  new 
switch  posts. 
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The  question  as  to  the  type  of  lantern  to  use  should  also 
receive    very    careful    consideration,    and    doubtless    most 


§w  rctt 


tlKCuiT. 


0      0      ©      0      0 


P'     B 


5  Poi-t^, 


L,  Lanterns ;  f,  Fuse  boxes  in  posts ;  s,  Old  circuit  switch 
and  fuse  ;  s',  New  hand  switch  ;  t.s.,  time  switch. 


Fig.  1. 


this  switch  is  that  the  commutator  is  moved  only  when  the 
supply  is  off,  and  therefore  any  possibility  of  sparking  is 
eliminated. 

The  four  lamps  arc  fixed  to  a  frame  supported  by  an 
insulated  anti-vibrator,  and  when  the  lamps  are  removed 
from  the  holders  the  case  of  the  lantern  can  easily  be 
lowered  to  inspect  the  automatic  switch  and  wirinjr. 


C  P     m 


A,  c.p.  of  four  tungsten  lamps,  450  watts ;  B,  c.p.  of  four  tungsten  lamps  in 
Harrison  lantern;  C,  c.p.  of  500-watt  open  arc  lamp;  D,  c.p.  of  850- watt 
flame  arc  lamp. 

Fig.  3. 


engineers 


will  specify  the  minimum  illumination  to  be 
obtained  on  the  street  surface  with  lamps  of  specified  wattage 
and  efficiency,  in  addition  to  the  general  construction  of  the 
lanterns.  The  type  of  lantern  adopted  at  Battersea, 
which  has  given  a  very  good  illumination,  is  shown  in  fig.  2. 
It  is  of  Mr.  Haydn  Harrison's  standard  type,  with  slight 
modifications,  and  is  arranged  to  take  four  lamps,  two  of 
which  are  automatically  switched  out  at  midnight  by  means 
of  a  special  switch  placed  in  each  lantern.  This  enables  the 
candle-power  of  each  post  to  be  reduced  to  half  at  midnight, 


Fig.  2. 

without  laying  special  switch  wires  ;  this  is  certainly  prefer- 
able to  extinguishing  alternate  posts,  which  was  the  practice 
with  the  old  arc  lamps. 

This  special  automatic  switch,  shown  in  detail  in  fig.  4,  is 
operated  by  arranging  for  the  time  switch  controlling  the 
circuit  to  flick  off  the  supply  at  midnight.  The  coil  A 
through  which  the  supply  to  the  two  all-night  lamps  passes 
and  whicli  holds  up  the  core  B,  now  allows  it  to  fall,  and  in 
doing  80  it  moves  the  commutator  switch  c  and  cuts  out  the 
two  half-night  lamps,  so  that  when  the  supply  is  resumed 
only  two  lamps  come  into  lighting.     A  distinct  feature  of 


Lamps. 


Fig.  4. 


Curve  B,  fig.  3,  shows  the  illumination  produced  by  the 
reflectors  fixed  to  these  lanterns,  and  it  will  be  seen  that,  for 
street  lighting  purposes,  it  is  a  distinct  improvement  on 
Curve  c  given  by  the  open-type  arc  lamps. 


Fig.  o. 

T'he  question  whether  the  s^vitching  of  the  circuits 
shall  be  effected  by  hand  or  automatically  depends  on  local 
circumstances ;  but  where  the  district  is  extensive,  it  un- 
doubtedly  pays  to  adopt  the  latter  method.     These  time 
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switches  sue  usually  operated  by  chxjkwork  and  (;au  be 
rewound,  liom  the  outside  o\'  the  case,  by  tlu;  lamp  cl(;aiiers 
oil  their  j)eriodical  rounds  just  as  they  doubtless  wind  their 
own  domestic  clocks  ;  l)Ut  the  writer  has  found  that  it  is  not 
advisjible  to  arranj^e  for  these  men  to  do  the  settin*;  for 
switcliinf'  "  on  "  and  "  off,"  and  in  auv  (;ase  this  would  have 
to  be  done  at  least  once  a  week,  and  tlien  a  \ariati(ni  of 
approximately  l."»  miiuitcs  would  occur  from  the  actual  tiinc 
the  lij^hts  are  recjuired.  To  ol)\iate  the  necessity  for  the 
expense  of  sendin<^  a  skilled  man  to  do  this  jK^riodical  re- 
settiuj?,  a  simple  and  inexixMisive  autoniati<;  arran<i;emeiit  has 
been  devised,  which  merely  consists  of  toothed  wlieels  posi- 
tively driving  the  ojKirating  mechanism,  and  it  effects  the 
switching  on  at  sunset  and  off  at  sunrise  every  day.  The 
only  attention  necessary  is  to  move  a  small  lever  once  every 
six  months.  The  general  arrangement  of  a  small  switch  of 
tliis  type  is  shown  in  fig.  o,  but  the  automatic  setting  gear 
can  be  attached  to  any  type  of  time  switch. 


NOTES   FROM    CANADA. 


■•?,-,  V 


X 


Fig.  6. 

By  converting  arcs  to  metallics  on  the  above  lines,  it  will 
be  found  that  the  saving  effected  in  attendance  and  mainten- 
ance costs  will,  in  most  instances,  repay  the  cost  of  com'er- 
sion  in  less  than  two  years,  and  therefore,  where  open-type 
arc  lamps  are  still  in  use — due  to  the  lighting  authority 
probably  waiting  until  the  flame  arc  lamp  has  reached  finality 
— it  would  appear  to  be  advisable  to  change  to  metaUics 
forthwith,  especially  as  it  would  be  an  easy  matter  to  revert 
to  arc  lighting  in  the  main  thoroughfares,  if  desired,  when 
the  cost  of  conversion  has  been  repaid. 

The  whole  of  the  432  open-type  arc  lamps  which  were  in 
use  for  lighting  the  maui  streets  of  Battei'sea  have  now  been 
converted  in  the  above  manner  (a  typical  example  being 
shown  hi  fig.  0),  and  the  improved  lighthig  is  gi\'ing  general 
satisfaction.  It  was  therefore  thought  that  the  above  notes 
might  be  of  interest  to.  other  engineers  who  were  contem- 
plating alterations  hi  their  public  lighting. 


[from    our    Hl'KCIAJ.    COKUl:J^J'UMJt„ST.] 


Canada's  water  powers  are  not  by  any  means  limite<l  to  the 
southern  portion  of  the  Dominion.  An  address  was  given 
Itefore  the  Conservation  Commission  of  Cana^la  a  short  time 
ago,  by  Lieut.-Colonel  Wf>fxl,  in  which  the  following 
occurs  : — 

Most  of  Labrador  in  a  rocky  taVjleland,  BtUl  riaing  from  the  depths, 
with  some  old  beaohen  a«  much  aa  ].')()()  ft.  alx)ve  the  prewent  level 
of  the  sea.  The  St.  Lawrence  sealward  i.s  famons  for  ita  rivers  and 
forests.  The  Atlantic  seaboard  haa  the  same  myriads  of  islands,  is 
magnificently  bold,  is  pierced  by  fjords  unexcelled  in  Norway,  and 
crowned  by  mountains  hiffher  than  any  others  ea.st  of  the  Rockieu. 
Ilamiltoi-  inlet  runs  in  ]'>()  miles.  At  Kamah  the  cliffs  rise  sheer 
3,500  ft.  and  more.  The  Fonr  Peaks,  still  untrodden  by  the  foot  of 
man,  rise  more  than  twice  as  hiffh  atrain,  and  the  coloration  of 
every  splendid  line  adds  beauty  to  the  grandeur  of  the  scene. 
Inland  there  are  lakes  up  to  100  miles  long,  big  rivers  by  the  score, 
deep  canons  and  foaming  rapids,  to  say  nothing  of  the  coantless 
waterfalls,  of  which  the  greatest  equals  t%vo  Niagaras. 

This  vast  country  is  accessible  by  sea  on  three  sides,  and  will 
soon  be  accessible  by  land  on  the  fourth.  It  lies  directly  halfway 
between  Great  Britain  and  our  own  North-West,  and  is  1.000  miles 
nearer  London  than  New  York  is.  Its  timber,  mines  and  water- 
power  will  be  increasingly  exploited. 

Ijabrador  is  about  eleven  times  as  large  as  England. 

The  Xorth-Westeru  regions  on  the  Peace  and  ^Mackenzie 
Rivers  lia\e  water-power,  to(^,  and  plenty  of  it.  Twelve  falls 
are  said  to  be  capable  of  yielding  300,000  h.p.  Two  falls, 
on  the  Hay  River,  about  2  miles  apart,  are  reix)ited  to  be 
larger  than  Niagara. 

A  statement  certainly  at  variance  with  most  people's 
notions  on  the  suliject  has  recently  been  made  by  the  Con- 
servation Commission,  to  the  effect  that  at  Niagara  Falls 
there  is  now  available  only  about  one  million  more  horse- 
power, and  that  most  of  tliis  is  already  leased. 

Some  details  are  now  axailable  of  the  water-powers  which 
Manitoba  will  possess  under  the  new  boundary  limits.  The 
head  of  water  at  \arious  points  varies  from  96  ft.  down  to 
10-(>  ft.,  and  the  power  from  1,290,000  to  147,000  h.p. 

The  total  h.p.  available  is  estimated  at  6,779,000. 

At  Bassano,  in  Alberta,  the  C.P.R.  is  building  a  large 
dam  across  the  Bt)w  River,  and  an  electi-ic  railway  is  to  be 
built  from  the  dam  to  the  town  of  Bassano.  Tlie  dam  is 
intended  for  iirigatiou  purposes,  and,  incidentally,  the  ti>wn 
expects  to  obtain  all  the  jK)wer  it  needs  from  that  available 
at  the  dam. 

It  is  amusing  to  see  reported,  from  time  to  time,  in  the 
Euglixh  electrical  pa])ers,  the  views  which  are  expressed  on 
the  subject  of  glass  screens  in  front  of  tramcar  drivel's. 
They  always  seem  to  be  considered  dangerous,  and,  in  snowy 
weather,  liable  to  obstruct  the  drivers'  view.  In  Canada  it 
Avould  be  impo-sible  for  the  drivers  of  tramcars  to  i)erft'rm 
their  duties  in  winter  time  unless  they  wei-e  protected  from 
the  weather. 

The  fronts  of  all  cars  here  are  completely  closed  in,  and 
have  glass  all  round  above  a  height  of  about  2  ft.  ('>  in.  The 
motorman,  instead  of  being  frozen  to  death,  is  piiicticuUy 
inside  the  car,  and  besides  not  having  to  face  the  weather, 
he  gets  the  additional  comfort  of  some  heat  from  the  coal 
stove,  which  is  another  necessary  adjunct  in  all  cars  here  in 
the  cold  weather. 

The  glass  very  seldom  gets  broken,  and  as  to  snow — the 
driver  keeps  a  broom  handy,  and  whenever  the  accumulation 
of  snow  on  the  glass  obstructs  his  view  he  steps  outside  and 
brushes  it  off,  which  is  a  very  simple,  cheap  and  effective 
way  of  getting  over  the  difficulty. 

The  new  Dominion  Government  appears  to  be  favourably 
inclined  towards  the  improvement  of  Toronto's  HarlKuir 
facilities,  and,  if  present  expectations  be  fulfilled,  it  will  not 
be  a  great  while  before  large  ocean-going  vessels  come  straight 
to  this  busy  and  rapidly-growing  city,  whose  import<ince  as  a 
trade  centre  will  thereby  he  greatly  enhanced. 


Leicester   Electricity   Supply.— The  T.C.    has    been 

recommended  to  redure  the  charge  for  electricity  for  cooking  and. 
heating  purposes  to  Id.  per  unit. 


"  llylo  '"  Laiups. — It  may  interest  some  of  our  readers 
to  learn  tha*;  the  private  cabin  of  the  Princess  Royal  on  the  ill-fated 
S3.  Drllil  was  equipped  with  economical  ("  Hylo  ")  turn-down  lamps, 
which  were  supplied  by  Messrs.  W.  Geipel  J^  Co. 
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PROCEEDINGS    OP    INSTITUTIONS. 


An  Aiitoniatic  Starting'  Device  for  Asynchronons  Motors. 

By  N.  PknsabenePebez,  A.M.I.E.E. 

(Abstract  of  paper  read  lefore  the  Institution  of  Electrical 
Engineers  at  Jiirminqham,  Decemler  \?,th,  1911.) 

Suppose  a  suitable  arrangement  of  resistances  and  moving'  con- 
tacts, controlled  by  centrifugal  forces,  cutting  out  the  resistances 
I'roni  the  phases  of  the  motor  while  the  latter  increases  in  speed  at 
starting.  Assume  that  by  providing  a  sufficient  number  of  contacts, 
the  resistances  are  cut  out  gradually,  and  that  the  centrifugal 
forces  moving  the  contacts  are  opposed  by  the  action  of  a  spring, 
which  brings  back  the  contacts,  and  thus  inserts  all  the  resist- 
ances in  circuit,  as  soon  as  the  speed  falls  below  a  certain  minimum 
value. 

The  author  shows  that,  in  order  to  keep  the  rotor,  and,  in  conse- 
quence, the  stator  current  constant  in  the  starting  period,  the 
resistance  of  the  starter  must  be  varied  according  to  a  certain 
relation. 

In  other  words,  there  must  be  equilibrium  between  the  centri- 
fugal forces,  the  tension  of  the  springs,  and  the  friction  for  any 
position  corresponding  to  a  certain  resistance  and  speed  given  by  the 
above-mentioned  formula.  The  difficulties  in  the  way  of  the  proper 
solution  of  this  problem  are  greater  than  would  appear  at  first 
sight. 

The  following  is  a  device,  designed  by  the  author,  which  would 
fulfil  the  above  conditions.  The  resistances  for  a  three-phase 
wound  rotor  consist  of  flat  strips  wound  as  three  separate  inde- 
pendent discs  and  insulated  with  asbestos  paper.  These  three  discs 
are  clamped  together  with  two  cast-iron  end  discs,  on  the  periphery 
of  which  is  pivoted  a  bar  carrying  three  arms  with  three  contacts 
sliding  along  the  polished  face  of  the  resistance  discs.  We  may 
earth  the  inner  extremity  of  these  three  resistances  and  connect 
the  three  rotor  phases  to  the  other  extremity,  so  that  when  the 
contacts  move  outwards  they  gradually  cut  out  the  resistances  ;  in 
this  case  the  weight  of  the  arms  can  be  used  to  help  the  motion  of 
the  contacts.  When  the  rotor  phases  are  connected  to  the  inner 
rings,  of  course,  this  weight  will  oppose  the  motion  ;  this  arrange- 
ment is  preferable,  as  will  be  seen  later.  It  is  this  case  we  will 
consider  in  the  following  : — An  auxiliary  weight  is  provided  which, 
through  a  variable  ratio  gear,  as  shown  in  fig.  1,  produces  by 
centrifugal  force  the  motion  of  the  arms  against  the  tension  of 
the  spring. 

The  shape  of  the  gear  is  shown  in  fig.  2.  The  fingers  A  b  engage 
at  normal  running  conditions,  and  the  ratio  being  thereby  increased, 
tYie  speed  can  go  down  to  any  prearranged  value  before  any  backward 
motion  can  take  place. 

When  experimenting  with  the  apparatus  described,  serious  faults 
were  found  to  exist,  and  were  at  first  very  difficult  to  explain  and 
eliminate.     As  soon  as  the   primary  switch  was  closed,  the  stator 


Fig.  1. 


Fig.  2. 


current  reached  the  maximum  calculated,  but  this  gradually  went 
down  considerably  below  the  constant  value  prearranged,  after 
which,  if  the  load  exceeded  a  certain  value,  the  motor  stopped 
accelerating,  and  if  the  load  was  reduced,  the  motor  suddenly  went 
up  to  full-load  speed  after  a  consid'/able  rush  of  current.  To 
understand  what  was  taking  place,  we  must  introduce  another 
factor — that  is,  the  difiFerence  bctwetr.  the  static  and  dynamic 
friction,  or  what  can  be  termed  the  sticking  action. 

In  order  to  reduce  the  increase  of  speed  necessary  to  overcome  the 
diflference  between  static  and  dynamic  friction,  the  ratio  between 
the  spring  tension  and  the  static  friction  must  be  as  large  as 
possible.  As  soon  as  the  motion  is  initiated,  the  friction  drops  to 
the  dynamic  value,  and  there  is  an  excess  of  motive  effort,  and,  in 
consequence,  .acceleration  until  the  contacts  have  assumed  that 
position  in  which  the  spring  balances  the  action  of  the  centrifugal 
forces.  In  this  position  the  contacts  stop  again.  We  may  assume 
that  the  time  taken  by  the  contacts  to  niove  and  "^top  again  is  so 
small  as  to  warrant  our  considering  the  speed  of  the  motor  constant 
in  this  period.  The  position,  then,  the  contacts  are  going  to  take 
can  be  easily  fixed,  being  the  position  for  which  there  s  equilibrium 


at  such  a  speed  in  the  case  of  dynamic  friction.  The  process  con- 
tinues in  the  same  way.  Now,  it  is  obvious  that,  while  the  contacts 
are  stationary  on  the  disks,  and  the  speed  increases,  the  current 
and  the  torque  of  the  motor  go  down,  and  may  fall  to  such  a  value 
as  to  reach  the  magnitude  of  the  load  torque,  in  which  case  the 
motor  stops  accelerating. 

When  the  increase  in  speed  necessary  to  overcome  the  static 
friction  exceeds  a  certain  limit,  it  is  obvious  that  the  acceleration 
of  the  contacts  and  arras,  &c.,  may  be  so  great  as  to  store 
enough  kinetic  energy  in  the  system  as  to  make  the  contacts 
overstep  the  angle  of  equilibrium  corresponding  to  the  speed  of  the 
motor.  Near  synchronism  this  danger  is  more  pronounced,  and 
large  kicks  of  current  av  ere -observed,  showing  that  all  the  resist- 
ances were  cut  out  too  soon.  All  these  troubles  have  been  practically 
eliminated  by  reducing  the  friction  as  much  as  possible  and  increas- 
ing the  spring  tension. 

The  time  necessary  for  starting  a  motor  depends  on  the  magnitude 
of  the  accelerating  torque  (that  is,  the  difference  between  the  motor 
torque  and  the  load  torque)  and  the  kinetic  energy  stored  in  all  the 
masses  driven  by  the  motor  at  full  speed.  In  any  motor  con- 
trolled by  an  ordinary  starter,  the  current  and  the  torque  fluctuate 
between  a  maximum  and  a  minimum  value,  and  this  fluctuation 
is  the  greater  the  smaller  the  number  of  contacts  in  the  starter. 
In  the  case  of  the  automatic  starter,  the  number  of  steps  being 
very  great,  the  current  would  drop  to  80  per  cent,  or  75  per 
cent,  of  the  maximum  allowed,  and  then  remain  practically 
constant  until  the  machine  reaches  full  speed.  For  this  reason, 
the  time  taken  by  the  automatic  starter,  as  described,  is  much  less 
than  the  time  taken  by  a  motor  controlled  by  an  ordinary  com- 
mercial starter.  Moreover,  the  losses  in  the  resistance  are  less. 
It  is  to  be  noted  that  besides  the  asbestos  paper  between  turns  of 
the  spiral  German  silver  strip  no  other  insulating  material  is  used. 
This  can  only  be  achieved  by  making  the  outside  cast-iron  rings, 
which  clamp  each  resistance  ring,  the  neutral  of  the  starter,  which, 
therefore,  is  earthed.  The  inside  rings  of  the  disks  are  connected 
to  the  end  of  the  rotor  phases.  The  weights  of  the  contacts  and 
arms  act  against  the  motion.  Although  this  is  an  inconvenience, 
the  little  disadvantage  is  amply  repaid  by  the  simplicity  and 
soundness  of  the  construction. 

In  the  case  of  a  300-h.p.  induction  motor  made  by  the  Electric 
Construction  Co.,  Ltd.,  fitted  with  a  self-contained  automatic  starter, 
and  designed  to  start  the  motor  against  one-third  of  full-load 
torque,  this  starter  is  fixed  on  the  arms  of  the  spider,  and,  the 
three  phases  being  connected  to  the  outside  of  the  disks,  the  con- 
tacts move  outwards.  A  starter  of  this  description  is  specially 
suitable  for  high-voltage  induction  motors,  as  it  entirely  avoids  any 
danger  of  large  rush  of  current  at  starting  due  to  carelessness  in 
cutting  out  the  starting  resistance.  These  large  fluctuations  of 
current,  as  is  well  known,  are  very  often  responsible  for  surging 
effect,  producing  breakdown  in  the  high-tension  windings. 


Institution  of  Electrical  Engineers. 

Newcastle  Local  Section. 

On  December  11th,  Mr.  C.  S.  Vesey-Brown  delivered  his  address 
as  chairman  of  the  Section.  He  expressed  a  hope  that  the 
proposed  new  rules,  which,  amongst  other  matters,  would  have  to 
be  considered  during  the  present  session,  would  be  approached  in 
that  spirit  which  should  animate  everyone  who  desired  to  see  the 
Institution  strengthened,  and  the  object  for  which  it  was 
established  safeguarded.  He  regretted  that  Students  did  not  take 
a  more  prominent  part  in  the  discussions  at  Newcastle,  but  he  was 
pleased  to  say  that  arrangements  had  been  made  to  form  a  students' 
section. 

Turning  to  the  progress  which  had  been  made  locally  in  con- 
nection with  the  supply  of  electricity,  he  pointed  out  that  in  the 
short  space  of  10  years  the  capacity  of  generating  plant  in  public 
power  stations  had  risen  from  11,600  to  137,000  KW.,  the  output  in 
units  had  increased  from  4^  millions  to  22r»  millions,  and  the 
capital  invested  had  grown  from  £(560,000  to  £5,000,000. 

During  the  last  10  years  a  prophecy  of  his  own,  viz.,  that 
£10,000,000  would  be  spent  in  electrical  plant  during  the  following 
10  years  had  been  fulfilled,  when  one  considered  the  amount  spent 
by  the  various  manufacturing  interests  represented  in  the  railways, 
shipyards,  collieries,  &rc.  He  could  not  hold  out  the  same  hope  of 
a  million  a  year  for  the  next  lOyears.  He  could,  however,  foresee  large 
increases  in  che  direction  of  railway  electrification,  and  electrochemical 
and  metallurgical  processes,  which  required  a  cheap  and  reliable 
source  of  supply.  Turning  to  the  training  of  the  electrical  engineer, 
he  drew  attention  to  the  extraordinary  number  of  subjects  upon 
which  an  electrical  engineer  might  be  called  to  express  an  opinion, 
some  of  them  quite  alien  to  the  application  of  electrical  science. 
The  subjects  ranged  from  a  knowledge  of  law  and  accounts  to 
giving  an  estimate  of  the  annual  cost  of  energy  used  by  an  electric 
motor  driving  a  brickyard  as  against  suction  gas  with  anthracite 
coal  supplied  at  "next  to  nothing"  per  ton.  The  average  man, 
outside  the  electrical  engineering  profession,  had  not  the  faintest 
idea  as  to  the  educational  training  that  most  electrical  engineers 
had  to  go  through. 

The  electrical  engineer  ought  necessarily  to  occupy  himself  with 
nearly  all  questirns  involved  in  mechanical  engineering,  in  order  to 
be  able  to  follow  the  profession  of  an  electrical  engineer. 

The  first  element  of  an  electrical  engineer  s  training  should  be  a 
sound  general   education,   with  some   knowledge  of  one  or  more 
modern  languages,  and  a  good  grounding  in  mathematics. 
The  student  was  usually  taken   from  school  at  16  to  18  years  of 
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atce,  and  j)ut  to  either  a  technical  eollej/e  or  u  workHhop.  Ifavin<^ 
finished  a  two  or  three  years'  course  at  either  of  these  establish- 
ments, he  vva.s  then  launched  on  the  world  as  a  Ijuddint,'  elec- 
trical engineer.  During  the  whole  period  of  this  traininj^,  however, 
little  or  no  attention  could  l>e  given  to  what  one  might  term  the 
general  knowledge  of  business  requirements,  which  would  be 
found  .so  nec«!ssary  later  on.  He  pleafled  for  a  longer  yjeriod  of 
training,  say,  7iot  less  than  four  years,  and  he  thought  that  the 
remedy  for  the  overcrowded  state  of  the  profession  was  in  the 
hands  of  those  who  were  in  it  now. 

With  regard  to  examination.s,  he  thought  that  little  or  no 
account  could  be  taken  in  them  of  the  student's  ability  to  express 
his  ideas  in  writing.  An  examination  for  any  particular  purpose 
was  not  a  final  test  as  to  a  student's  ability.  Another  important 
qualification  was  that  of  being  able  to  express  one's  self  in  such 
term.s,  in  connection  with  electrical  nomenclature,  that  the 
ordinary  lay  mind  could,  as  a  rule,  grasp  the  meaning.  Ability 
either  to  buy  or  sell,  depending  upon  the  direction  in  which  his 
energies  were  employed,  was  an  important  factor,  and  another  was 
ability  to  be  able  to  deal  with  his  fellow  man  according  to  the  cir- 
cumstances of  the  case.  The  real  education  of  an  engineer  only 
commenced  when  he  received  the  fruit  of  his  first  week's  work, 
and  his  whole  career  was  one  long  process  of  training  and 
development. 

Dr.  W.  M.  Thounton,  proposing  a  vote  of  thanks  to  Mr.  Vesey- 
Brown,  strongly  advised  students  not  to  take  up  electrical  work 
too  early,  but  to  get  a  thorough  grounding  in  mechanical  engin- 
eering. Examinations  could  not  be  avoided  altogether,  but 
nowadays  a  man  was  rated  not  only  on  the  results  of  written  exami- 
nations, but  on  the  work  which  he  had  done  throughout  the 
seHsion,  and  the  results  of  his  practical  work  in  the  laboratory.  It 
was  u.sual  for  the  written  papers  to  carry  about  40  j)er  cent,  of  the 
total  marks  for  the  session,  so  that  a  man  whose  course  and 
practical  work  were  perfect  would  probably  have  to  do  very  badly 
indeed  in  the  written  papers  not  to  pass. 


The  Rontgen  Society. 

At  the  meeting  on  December  5th  a  lecture  was  delivered  by  Prof. 
W.  H.  Bragg,  of  Leeds  University,  on  'The  Energy  of  the  X-ray.'" 
He  pointed  out  that  many  of  the  phenomena  of  light  appeared  tc 
fit  better  into  the  corpuscular  theory  than,  into  the  wave  theory, 
and  this  was  equally  true  of  the  X-rays.  It  was  the  function  of 
the  X-rays  to  produce  ionisation  in  the  air  through  which  they 
passed,  and  to  excite  swiftly  moving  electrons  in  the  material  upon 
which  they  struck.  When  the  ions  were  made  by  the  passage  of 
rays  in  a  gas,  the  electrons  went  away  from  the  atoms  with  com- 
paratively small  speed,  like  fruit  dropping  from  a  tree  which  had 
been  struck.  On  the  other  hand,  electrons  caused  by  the  X-rays 
impinging  on  a  solid  substance  were  possessed  of  great  speed  and 
had  the  power  of  causing  phosphorescence.  He  regarded  the  X-ray 
as  something  which  kept  its  energy  to  the  end,  which  did  not 
spread  in  transmission,  and  which,  on  striking  an  atom,  imparted 
the  whole  of  its  energy  to  one  electron.  It  was  this  electron  and 
not  the  X-ray — an  electron  within  and  belonging  to  the  human 
body  in  the  case  of  a  radio-therapeutic  application — which  did  the 
work. 

In  the  course  of  the  subsequent  discussion,  Mr.  W.  Duddell  said 
that  if  he  understood  Prof.  Bragg  aright,  he  regarded  the  trans- 
ference of  energy  by  means  of  the  X-rays,  not  as  a  general  radia- 
tion out  into  space  so  that  the  energy  fell  oflf  at  any  point  according 
to  the  "  square  "  law,  but  as  a  form  of  transmission  in  which,  by 
putting  energy  in  at  one  end,  practically  the  whole  of  the  energy 
came  "out  at  one  point  at  the  other  end.  It  was  necessary,  there- 
fore, to  imagine  the  transmission  of  energy  through  the  ether  along 
a  definite  line  without  any  sideway  loss,  and  the  diflBculty  was  to 
understand  what  possible  mechanism  there  was  in  the  ether  to 
transmit  energy  in  that  form. 


The  Physical  Constants  of  Aluminium. 

The  Faraday  Society  finished  their  session  on  December  6th 
with  a  very  full  programme  of  papers  ;  of  these,  some  two  or  three 
were  of  general  technical  interest.  Dr.  J.  A.  Harker,  F.R.S.,  was 
in  the  chair. 

Dr.  F.  J.  Brislee,  of  the  British  Insulated  and  Helsby  Cables, 
Ltd.,  gave  an  account  of  his  recent  determinations  of  the  density 
and  coeflScient  of  expansion  of  aluminium.  It  may  seem  strange 
that  these  physical  constants  of  so  important  a  metal  as  aluminium 
should  still  remain  uncertain,  but  it  is  largely  accounted  for  by  the 
fact  that  earlier  determinations  were  made  on  specimens  of  doubtful 
purity  and  unknown  composition,  while  the  present  measurements 
were  made  on  the  remarkably  pure  commercial  brands  now 
supplied  by  the  British  Aluminium  Co.,  Ltd..  and  the  Socictc 
Electrometallurgique  Frangaise.  The  samples  used  in  these 
measurements  contained  about  99}  per  cent,  aluminium  ;  the 
impurities  were  chiefly  iron  and  silica,  of  which  about  J  per  cent. 
of  each  was  present. 

The  specific  gravity  was  determined  upon  the  cast  metal,  upon 
hard-drawn  |-in.  rod,  soft  annealed  {-in.  rod,  and  also  upon 
remelted  aluminium,  and  the  measurements  were  made  both  by  the 
ordinary  method  of  weighing  in  air  and  water,  and  by  the  dis- 
placement method,  which  was  employed  for  fine  wire.  The  cor- 
rected results  of  a  large  number  of  determinations  averaged  2708 
for  cast  metal,  metal  on  which  a  large  amount  of  work  had 
not  been  done,  and  2705  for  hard-drawn  rod.  It  is  strange  that 
the  value  for  hard-drawn  rod  should  be  lower  than  for  the  cast 
metal,  but  some  few  measurements  on  metal  which  had  been  worked 


gave  a  value  as  high  as  272.     The  denniiy  of  ren.elt-  mum 

was  found  U)  Vje  2'W.     This   drop    in   density   on    r*  .„■   waa 

stated  in  the  diwjussion  to  be  due  to  a>worption  of  ga«€s,  either 
nitrogen  or  hydrogen.  It  is  well  known  that  many  molten  metals 
absorb  gases  and  retain  them  in  rapid  cooling,  bat  it  is  not  luaally 
realised  how  disastrous  the  presence  of  a  imall  quantity  of  ga»  may 
be  in  many  instances.  Dr.  Seligman  pointed  out  that  there  had 
recently  \)ec^n  quite  an  epidemic  of  over-heated  aluminium  on  the 
market,  carrying  quantities  of  gas,  and  Dr.  Harker  --tated  that  the 
National  Physical  J,.a^KJratory.  realising  the  imi>ortanr;e  of  the 
matter,  was  carrying  out  experiments  on  the  absoq^tion  of  gas  by 
aluminium.  It  seems  probable  that  the  low  value  for  the  demrity 
usually  given  in  the  text-books,  namely,  2't;5  to  2'«7,  is  to  be 
ascribed  to  the  presence  of  gases  in  the  samples  tested,  so  that  Dr. 
Brislee's  figures  are  seen  to  be  of  real  importance. 

The  density  of  rolled  sheet,  which  is  of  great  technical  impor- 
tance, does  not  appear  to  have  been  determined  by  Dr.  Brislee.  but 
it  was  given  by  Dr.  Seligman.  as  a  result  of  his  own  determina- 
tions, as  2727. 

The  coafficient  of  linear  expansion  was  measured  directly  by 
determining  the  increase  in  length  of  a  rod  of  the  metal,  aljoat 
1  metre  in  length,  when  heated  from  10°  C.  to  100"  C.  For  details 
of  the  apparatus  used,  and  of  the  corrections  allowed  for,  reference 
must  be  made  to  the  original  paper  :  it  will  suffice  here  to  give  the 
formukt  from  which  variations  in  length  at  any  temperature  can 
be  calculated  : — 


Hard-drawn  aluminium. 
L,  =  l(1  -  0-000024  320. 


Annealed  aluminium. 
L,  =  1.  (1  —  0-000024540. 


The  ]{«nko  Primary  Ifattery. 

Some  of  the  latest  types  of  this  battery  were  exhibited  at  the 
meeting  of  the  Faraday  Society  by  Mr.  W.  R.  Cooper.  Its 
original  form  was  described  in  our  issue  of  .lune  2nd,  1911. 
and  it  will  be  remembered  that  its  essential  feature  is  the 
use  of  a  porous  carbon  electrode,  through  which  the  electrolyte 
(sodium  bichromate)  flows  under  pressure,  thus  reducing  polarisa- 
tion to  a  minimum. 

In  the  new  form  of  cell  exhibited,  the  electrolyte  passes  through 
the  carbon  by  diffusion,  very  concentrated  electrolyte  being  intro- 
duced into  the  outer,  and  water  into  the  inner  compartment :  or 
fairly  strong  sulphuric  acid  may  be  used  in  the  outer  and  strong 
bichromate  solution  in  the  inner  compartment.  In  either  case  the 
solution  round  the  zinc  is  only  very  slightly  acid,  and  a  zinc  effi- 
ciency of  90  per  cent,  is  claimed. 

The  diffusion  type  of  cell  cannot  be  used  to  give  current  con- 
tinuously like  the  pressure  type.  A  cell  weighing  5  lb.  (excluding 
electrolyte)  and  measuring  Gf  in.  long,  U  in.  wide  and  6i  in.  high 
gave  a  current  for  8  hours  daily  as  follows  : — 


1st  day 
2nd  „ 
3rd  „ 
4th  „ 
5th     „ 


0-25  to  0-24  amp. 


fell  to  0-22      „ 

,.    „    0-20     „ 

...     fell  off  seriously. 

A  current  of  0'25  ampere  is  regarded  as  normal  for  the  size  of 
cell,  in  which  the  electrolyte  amounts  to  about  200  c.c.  and  contains 
170  grs.  of  sodium  bichromate  and  250  c.c.  of  sulphuric  acid  per 
litre.  By  using  a  more  concentrated  electrolyte  the  e.m.f.  (2  volts) 
can  be  maintained  longer. 

The  pressure  type  of  cell,  in  the  case  of  a  unit  weighing  101b., 
gives  a  steady  current  up  to  about  25  amperes  at  To  volts. 

The  diffusion  cells  are  likely  to  prove  very  useful  in  telegraphy, 
motor-car  lighting,  and  for  hand-lamps.  Probably,  too,  a  successful 
miners'  lamp  will  be  produced,  capable  of  burning  for  two  periods 
of  eight  hours  each  on  consecutive  days.  This  has  already  been 
accomplished  in  the  laboratory,  but  it  remains  for  such  lamps 
to  be  put  into  actual  use. 


Notes  on  Standards  for  Electrical  Machinery. 
By  Dr.  Robert  Pohl,  M.I.E.E. 


iDiiicvxsio7i  OH  paper  read  before  the  INSTITUTION  OF  ELECTRICAL 
Engineers,  at  Leeds,  Deeemher  Gt/i,  1911.  For  iib.ifract  of  the 
paper,  .sw  Ei.ECTRiCAr,  Review,  Deeemhe.  2'Mh,  1911.) 

Mr.  Walter  E.msiott  said  that  Dr.  Pohl's  speeds,  outputs  and 
sizes  of  machines  agreed  pretty  well  with  those  of  manufacturers 
with  whom  he  had  no  hesitation  in  placing  orders.  Something 
should  be  done  as  early  as  possible.  Their  competitors  in  Belgium, 
France  and  Germany  had  a  lower  standard  of  output  and  lower 
rating  all  the  way  through.  If  they  had  a  British  standard  speci- 
fication on  the  lines  suggested  the  difficulty  would  be  gone. 

Mr.  H.  H.  Wrkjht  said  he  thought  an  organisation  already 
existed  which  could  undertake  this  question  of  standardisation — 
viz.,  the  British  Electrical  and  Allied  Manufacturers'  Association. 
Unless  they  could  get  all  the  manufacturers  to  take  it  up,  standard- 
isation was  worth  nothing.  The  German  si)ecification  as  to  the  com- 
mutation of  continuous-current  machines  was  too  lenient.  He  waa 
glad  to  see  that  Dr.  Pohl  recommended  a  flash  test  of  1,500  volts  as 
a  maximum  for  line  voltages  not  exceeding  500  :  he  had  noticed  in 
many  cases  that  2,000  was  specified.  Although  the  machine  might 
actually  stand  a  flash  test  of  2,000,  there  was  danger  of  perforating 
the  insulation,  and  if  there  was  such  a  weak  place  it  might  break 
down  in  working  a  few  months  afterwards.  The  standardisation 
of  brushes,  from  the  point  of  view  of  the  station  engineer  who 
might  have  a  great  many  motors  on  hire,  was  of  great  importance. 
He  did  not  think  there  would  be  any  great  benefit  in  reducing  the 
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period  of  test  for  small  machines,  but  it  might  be  an  economy 
with  larsrer  sizes.  At  the  same  time,  he  did  not  think  it  would 
be  advisable  to  run  a  machine  for  mechanical  reasons  much  less 
than  five  or  six  hours. 

Mr.  Eustace  R.  Conder  (communicated)  said  that  Dr.  Pohl  did 
not  mention  a  flash  test  between  phase  windin{?s  in  AC.  machines. 
He  considered  it  very  desirable,  because  it  was  not  uncommon  for 
the  insulation  to  break  down  between  phase  windingrs.  Some 
reputable  makers  put  less  insulation  between  phases  than  to  earth  ; 
yet  with  the  system  completely  insulated,  or  the  neutral  point 
earthed,  there  was  a  g^reater  pressure  between  phase  windinj^s  than 
to  earth. 

Mu.  Llewellyn  Foster  (Manchester)  said  that  now  there  were 
so  many  "intermittently"  rated  motors,  it  was  essential  there 
should  be  a  sub-division  of  that  particular  class.  Coal-cutter 
motors  were  intermittently  used,  and  were  subject  to  very  severe 
strains  ;  in  his  opinion  they  were  quite  wrongly  rated  at  the  present 
time.  A  coal-cutter  motor  of  standard  make  was  run  for  three 
hours  at  its  full  rated  load,  and  its  temperature  rise  was  as 
follows  :  Armature,  152°  ;  magnet  coils,  151°  ;  and  the  commutator, 
98°  F.  As  these  figures  were  taken  by  a  thermometer  on  the  sur- 
face, it  was  certain  that  the  inside  of  the  windings  was  very  hot 
indeed.  The  question  of  rating  this  class  of  machine  was  par- 
ticularly important.  He  quite  agreed  that  the  output  of  a  motor 
for  "intermittent"  working  should  be  the  output  at  which,  with 
suitable  attention,  it  could  work  from  week-end  to  week-end 
intermittently  with  the  specified  load  factor.  This  load 
factor  might  with  advantage  be  standardised  as  2,  i 
and  J.  All  motors  should  be  clearly  marked  to  indi- 
cate whether  intended  for  continuous  or  intermittent  working. 
The  author  suggested  that  there  should  be  practically  no  sparking  : 
he  would  rather  say  no  sparking,  and  also  omit  any  reference  to  the 
brushes,  which  should  be  fixed.  An  overload  capacity  of  25  per 
cent,  and  even  50  per  cent,  was  often  called  for  ;  this  must  be  quite 
unnecessary.  If  a  bigger  machine  were  wanted,  why  not  ask  for 
it  ?  The  method  of  ascertaining  the  efiBciency  should  be  clearly 
specified.  With  regard  to  a  temperature  of  257°  F.  as  a  limit,  it 
seemed  to  him  that  the  insulation  (such  as  was  generally  used  in 
the  construction  of  an  armature)  would  be  very  dry  and  brittle  in 
quite  a  short  time,  if  subjected  to  such  a  temperature  or  anywhere 
near  it.  The  insulation  between  magnet  coils  and  the  frame  should 
be  as  good  as  possible,  and  every  care  should  be  taken  to  make  sure 
that  no  relative  movement  took  place  between  the  wound  coil  and 
the  pole.  On  all  motors  connected  to  a  three-wire  system,  there 
was  always  one-half  the  supply  voltage  between  copper  and  iron, 
and  so  between  the  windings  and  the  earthed  frame,  ready  to  break 
down  the  insulation.  He  agreed  that  the  standard  temperature  of 
the  surrounding  atmosphere  when  making  a  test  might  with 
advantage  be  increased  from  25°  to  35"  C.  Something  might  be 
done  in  the  way  of  standardisation  in  arriving  at  a  conclusion  as  to 
a  suitable  allowance  for  "  watts  per  square  inch  dissipating  surface." 
for  partially  and  totally  enclosed  machines.  A  large  manufacturer 
allowed  '3  watt  per  equare  inch  of  total  radiating  surface,  for  quite 
small  machines.  For  larger  machines  over  5  KW.  and  under 
20  KW.,  "45  to  '5  watt  if  a  fan  was  used  on  the  armature — these 
figures  to  be  multiplied  by  two  if  the  machine  were  totally  enclosed. 
For  large  machines,  the  us'ual  figure  appeared  to  be  2  sq.  in. 
per  watt.  Regarding  the  duration  of  tests,  the  suggestion  made  by 
Dr.  Pohl  was,  to  his  mind,  a  good  one.  "Standardisation  of 
pressures,  frequencies,  outputs  and  speeds,"  was  perhaps  the  most 
important  part  of  the  paper,  and  nothing  would  please  him  better 
than  to  see  the  machines  properly  standardised.  There  seemed  to 
be  a  tendency  for  the  voltage  to  become  lower  rather  than  higher, 
due  to  the  adoption  of  the  lower-voltage  metal-filament  lamps. 

Mb.  H.  E.  Yerbury  said  it  would  be  to  the  advantage  of  the 
user  if  some  standard  could  be  framed  and  adopted  for  the 
mechanical  as  well  as  the  electrical  design  of  machines.  A  standard 
ratio  of  bearing  surface  to  diameter  of  shaft  could  readily  be 
adopted.  Many  engineers  were  unfamiliar  with  the  existing 
British  standards,  and  it  was  regrettable  to  find  that  some  manu- 
facturers ignored  the  British  standard  specifications,  even  when 
specified  by  engineers.  Whatever  standards  were  adopted,  excellence 
of  design  and  efficiency  would  still  be  the  predominent  factors 
when  orders  were  being  placed.  Some  of  the  recommendations  of 
the  author  were  so  important  that  he  hoped  the  Institution, 
together  with  the  British  Manufacturers'  Association,  would  see 
their  way  to  form  a  committee  and  investigate  these  points  and 
compare  thtm  with  foreign  ratings.  The  author's  remarks  re 
temperature  rise  and  methods  of  taking  it  were  extremely  impor- 
tant, and  his  suggestion  of  an  internal  thermometer  was  more 
suitable  for  general  use  than  the  resistance  method.  Many  years 
ago  he  experimented  with  asbestos-covered  wires  for  motor  field 
coils,  and  the  results  proved  so  satisfactory  that  it  was  now 
standard.  These  coils,  of  course,  were  unimpregnated,  and  they 
could  be  worked  at  a  very  high  temperature  without  disastrous 
results. 

Mr.  Wilson  Hartnell  said  the  thickness  of  the  commutator 
segments  must  not  only  be  sufficient  for  reasonable  wear,  but 
eufficient  to  leave  a  margin  of  transverse  strength  when  the  com- 
mutator was  worn  out.  The  question  of  overload  capacity  from  a 
commercial  point  of  view  seemed  to  have  been  forgotten  by  the 
scientific  men,  but  not  by  Dr.  Pohl.  No  manufacturer  wanted  a 
motor  except  as  a  necessary  means  to  an  end.  In  these  competitive 
times  the  business  man  wanttd  to  pay  a  minimum  price  for  the 
power  he  had  decided  to  be  necessary.  The  manufacturer  should 
be  offered  what  he  demanded,  with  a  nominal  margin.  In  the 
competition  of  the  world  their  foreign  friends  had  an  advantage, 
because  they  specified  and  made  motors  to  do  the  working  load 
named,  but  not  to  do  much  more.  If  we  get  an  inquiry  from  Japan 
or  South   Africa,  and    used   the  Knglish  specification,  the  chances 


were  that  the  ]>nrchaser  only  perceived  that  we  were  dearer  than 
Europe  or  America.  If  we  were  to  compete  in  the  business  of  the 
world,  we  must  be  somewhere  in  line  with  the  Continental  markets. 
With  reference  to  the  temperature  rise,  the  limits  must  in  practice 
vary  with  the  conditions  of  service.  From  many  years'  experience 
with  repairs  of  various  makes  of  dynamos  and  motors,  he 
concluded  that  the  failure  of  a  shunt  coil  from  high  internal 
temperature  under  ordinary  working  conditions  was  very  rare. 

Mr.  W.  E.  French  (Leeds  University)  said  that  a  one  hour  test 
for  intermittent  working  was  not  a  proper  test  at  all.  Anyone  who 
had  dealt  with  the  testing  of  motors  for  intermittent  service  or 
traction  work  would  agree  with  Dr.  Pohl  that  the  machine  thus 
tested  was  far  too  big  for  the  purpose.  With  regard  to  the  intro- 
duction by  Dr.  Pohl  of  flame-proof  machines,  the  adoption  of 
standards  appeared  somewhat  premature.  He  had  investigated  this 
point  and  found  that  in  very  few  instances  had  any  reliable  tests 
been  made  by  the  manufacturers  when  adopting  the  flame-proofing 
on  their  machines,  and  where  it  had  been  adopted,  they  had  done 
so  entirely  on  the  German  basis.  The  German  tests  which  had  been 
carried  out  in  Bochum  were  incomplete  ;  all  the  tests  had  been 
carried  out  entirely  in  still  atmosphere  and  not  in  the  presence  of 
coal  dust.  The  velocity  of  the  surrounding  atmosphere  had  a  great 
bearing  on  the  matter,  and  as  they  invariably  had  to  deal  with  con- 
siderable velocities  in  mines,  it  was  very  likely  that  apparatus 
found  safe  in  the  Germaa  tests  might  fail  in  experiments  that  were 
about  to  be  made.  Sparklessness  was  a  question  that  should  also 
be  standardised.  He  could  not  agree  with  the  first  part  of  the 
German  specification  with  regard  to  shift  of  brushes,  but  he  thought 
the  second  part  was  fair  and  acceptable,  viz.,  that  they  limited 
the  outputs  of  a  machine  for  which  the  brush  position  was  to 
remain  unaltered  from  j  load  to  full  load  ;  that  was  all  that  need 
reasonably  be  expected  from  a  machine.  That  the  brush  should 
remain  untouched  was  entirely  on  the  supposition  of  using  com- 
mutating  poles.  The  insulation  of  a  machine  should  be  tested  hot, 
01  at  its  final  temperature.  One  minute  was  somewhat  long  ;  half 
that  time  was  sufficient  to  show  any  defects  in  the  insulation,  and 
longer  periods  only  tended  to  weaken  the  insulation  unnecessarily. 
In  the  A.c.  system,  twice  the  voltage  for  the  flash  tests  might 
meet  the  case.  The  author's  scheme  and  tables  of  speed, 
&c.,  were  excellent  and  met  the  designer's  view  to  the  fullest 
extent,  at  the  same  time  giving  the  users  a  very  free  choice  in 
speeds  and  outputs. 

Mr.  T.  Harding  Churton  said  the  first  step  that  was  neces- 
sary in  order  to  bring  about  general  standardisation  of  elec- 
trical machinery  was  the  reduction,  as  far  as  possible,  in  the  variety 
of  electrical  supply  systems  ;  so  great  a  variety  was  unfavourable 
to  the  production  for  stock  of  machinery  such  as  motors.  One 
difficulty  in  the  way  of  the  adoption  of  certain  standard  outputs 
for  motors  was  that  it  might  tend  to  impede  progress  in  the  design 
and  manufacture  of  such  machines.  For  example,  a  motor  that  at 
present  gave  10  B.H.P.  under  certain  conditions,  might,  by  the  use 
of  improved  material  or  ventilation,  be  made  to  develop  11  or 
12  H.p.  Why  should  the  manufacturer  be  precluded  from  rating 
the  motor  at  its  true  value,  in  the  event  of  this  not  happening  to 
correspond  with  an  arbitrary  standard  ?  It  was  most  urgently 
necessary  for  the  Engineering  Standards  Committee,  or  the  Insti- 
tution, to  take  in  hand  the  revision  of  the  Report  on  the  rating  and 
testing  of  electrical  machinery,  already  too  long  delayed. 

Dr.  R.  Pohl,  in  reply,  said  he  was  confident  that  consulting 
engineers  would  ultimately  agree  that  the  adoption  of  standards 
which  had  been  evolved  by  consideration  of  a  representative  body 
such  as  the  Institution  or  the  British  Standards  Committee,  was  in 
the  interest  of  all  parties  concerned.  Mr.  Emmott's  remarks  fully 
bore  this  out.  He  was  particularly  anxious  to  avoid  staudardisation 
where  it  might  impede  progress,  and  for  this  reason  he  disagreed 
with  the  suggestion  of  standardising  brushes  and  other  mechanical 
parts.  Special  machines  need  not  be  considered  in  lists  of  standard 
machines.  Mr.  Foster  was  one  of  the  few  engineers  who  realised 
the  absurdity  of  the  requirements  as  to  overload  capacity  to  be 
found  in  most  British  specifications.  Mr.  Hartnell  pointed  out 
very  clearly  that  what  was  wanted  was  a  motor  to  do  certain 
work,  and  that  it  was  foolish  to  specify,  say,  25  per  cent, 
overload  for  a  great  length  of  time,  or  even  continually. 
If  they  wanted  a  10-h.p.  motor  to  run  at  2."'>  per  cent,  overload 
continuously  they  might  as  well  call  it  a  12-h.p.  machine. 
He  was  fully  in  agreement  with  Mr.  Foster  that  no  sparking 
should  be  permitted  which  would  prevent  the  commutator  from 
forming  and  maintaining  a  bright  surface.  He  agreed  with  Mr. 
French's  statement  that  it  was  very  difficult  to  get  constant  brush 
position  without  interpoles,  but  nowadays  it  was  out  of  the 
question  to  expect  people  to  move  the  brushes  when  the  load  came 
on.  Where  they  did  not  wish  to  employ  commutating  poles,  there 
was  no  alternative  but  to  use  a  larger  machine.  In  his  view  the 
flash  pressure  to  earth  should  also  apply  between  phases  where 
these  phases  were  insulated  from  one  another  under  working  con- 
ditions, for  instance,  in  the  case  of  two-phase  windings.  For 
theoretical  and  practical  reasons,  however,  a  different  test  should 
apply  for  windings  permanently  joined  at  one  or  more  points,  such 
as  three-phase  windings.  For  such  machines,  he  suggested  that  an 
insulation  test  between  phases  might  be  carried  out  by  raising  the 
speed  and  over-exciting  the  field  so  as  to  obtain  a  pressure  between 
the  terminals  50  per  cent,  above  the  highest  working  pressure.  It 
was  proved  conclusively  by  the  experiments  at  the  National 
Physical  Laboratory,  that  125°  C.  was  the  safe  limit  for  cottonx 
According  to  his  suggestion,  this  temperature  would  only  be 
approached  in  the  central  parts  of  field  coils,  where  they  had  not  to 
deal  with  presspahn.  but  only  with  cotton.  In  all  modern 
machines  the  field  coils  were  thoroughly  impregnated  after  being 
dried  in  vacuum,  whicli  made  them  capable  of  standing  a  higher 
temperature  than  ordinary  cotton.     He  was  certain  this  specification 
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was  quite  safe,  considerinp  that  the  external  parts  of  the  coils,  where 
they  had  presspahn  and  other  insulatinjr  materials,  were,  of 
course,  at  a  much  lower  temperature.  There  were  numerous 
machines,  the  field  coils  of  which  had  an  internal  temperature 
above  125°  C,  which  had  been  running  for  20  years  or  more,  and 
they  were  entirely  satisfactory.  This  proved  conclusively  that  the 
internal  temperature  supf^ested  was  within  the  limits  of  safety. 
Mr.  French's  statements  on  the  efiEects  of  carbon  dust  on  the 
explosion  pressure  confirmed  the  view  he  had  held  all  alonj^,  that 
the  longr-joint  type  of  llame-proof  motor  was  greatly  superior  as 
regards  safety  to  the  grid  type.  It  was  a  fallacy  to  believe  that 
standardisation  of  outputs  and  minimum  performance  meant 
stagnation,  otherwise  he  would  oppose  it  strenuously. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


A  Landber^  Development  in  Two-way  Wiring. 

Messiw.  a.  p.  LcNDBKEf;  k.  SoNS,  of  Liverpool  Road,  Islin^n, 
whose  versatility  in  small  switch  work  in  well  known,  point  out 
that  one  of  the  use«  of  their  standard  two-way  "  Tripin "  com- 
bination is  to  give  two-way  control  from  ita  own  switch  and  from 
another,  on  the  fitting  in  a  flexible  circuit. 


EKTRIK 


s 

_L_ 


Fig,  2. 


Fig.  2  shows  at  b  the  modified  "  Tripin  "  combination,  and  at  a 
a  fixed  "  pivot "  two-way  switch.  Between  A  and  b  "  pivot  inter- 
mediate" switches  may  be  connected  to  give  a^Jditional  control 
points,  c  is  the  portable  lamp  or  other  current-consuming  device, 
and  s  the  two-way  strapping  wires. 


E.A.C.  Starter. 

In  cases  where  an  ordinary  shunt  regulator  is  used  in  connection 
with  remote  control  of  a  variable-speed  motor  some  difficulty  arises 
if  the  speed  variation  covers  a  wide  range  ;  if  no  special  device  is 
used,  and  the  regulator  has  been  set  for  a  fairly  high  speed,  there 
will  only  be  a  weak  field  for  starting  purposes. 

If  the  shunt  regulator  is  provided  with  an  interlock,  so  that  full 
field  is  ensured  on  starting,  the  regulator  must  be  operated  by  hand 
before  the  motor  can  attain  the  Epeed  it  had  before  last  shutting 
down. 

The  automatic  starter  is  sometimes  provided  with  an  interlock 
giving  full  field  while  starting,  and  cutting  in  the  resistance  in  one 
step  after  the  armature  resistance  is  cut  out ;  this-,  however,  is 
not  advisable  where  the  possible  variation  of  speed  on  the  shunt 
has  more  than  a  small  value. 

In  the  automatic  starter  and  shunt  regulator,  manufactured  by 
The  Electbical  Apparatus  Co.,  of  South  Lambeth  Road,  S.E.,  this 
limitation  is  overcome  by  cutting  this  resistance  in  in  a  number  of 
steps.      These  steps  are  cross-connected  to  the  shunt  regulator 


Fig.  1. — E.A.C.  Automatic  Starter. 


proper,  which  is  mounted  on  the  same  base  as  the  automatic 
starter.  The  wiring  is  such  that  the  motor  accelerates  in  a 
perfectly  steady  manner  to  the  speed  for  which  the  regulator  is  set. 
The  automatic  starter  proper  is  of  the  firm's  well-known  patented 
type,  in  which  the  main  switch  and  starting  lever  are  operated  by 
the  same  solenoid  ;  the  former  always  makes  and  breaks  the  main 
circuit  with  a  snap  ;  the  latter  speeds  up  the  motor  at  a  rate  that 
can  be  adjusted  on  the  dash  pot.  The  whole  forms  a  self-contained 
piece  of  apparatus,  which  is  useful  for  a  wide  variety  of  applica- 
tions, including  the  control  of  printing  presses. 

A  Sign  Projector. 

We  are  informed  by  Messrs.  Siemens  Bros.  Dynamo  Works 
Ltd.,  Dalston,  N.E.,  that  they  have  taken  up  the  sole  selling  agency 
for  the  United  Kingdom  for  the  sign  projector  described  on 
page  1087  of  our  last  issue,  and  that  it  will  be  known  as  the 
"Witerite"  sign. 


Pig.  3. 


When  c  is  a  non-luminous  heater,  a  small  pilot  lamp  p,  fixed  near 
B  or  A  (or  anywhere  else),  may  be  connected,  as  shown  in  fig.  3,  or 
P  may  be  a  fixed  lamp  in  parallel  with  the  portable  one  in  fig.  2. 

Tee  Connection. 

Messrs.  Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birmingham, 
have  introduced  some  new  porcelain  interiors  for  use  with  their 
standard  fittings.  No.  5,434  fits  into  a  circular  box  and  provides 
for  connections  to  a  switch  point  and  lamp  point  without  severing 


Fig.  4. — Simplex  Tee-Connection  Interior. 


the  main  wires,  which  drop  into  slotted  terminals.  No.  5.43.'>  is 
designed  for  tee  connections  between  small  wires,  and  can  be  used 
inside  the  f-in.  split  tee  pieces,  as  shown  in  fig.  4.  A  third  interior 
is  made  S.P.,  d.p.  and  three-way,  and  fits  into  a  2-in.  circular  box. 

**  M.E.  "  Printing  Motor  Equipment. 

We  are  informed  that  this  device,  though  called  a  "  slipping 
clutch,"  is  really  regenerative,  supplying  current  to  the  mains 
whenever  there  is  a  diflEerence  in  speed  between  the  motor  and  the 
driving  piniop.  This  being  so,  the  system  is  highly  eflScieut,  and 
the  remarks  at  the  end  of  our  note  of  December  22nd  do  not 
apply  to  it. 

Crypto  Transformer. 

The  Crypto  Electrical  Co.,  of  149,  Bermondsey  Street,  S.E., 
have  introduced  a  small  machine  for  converting  d.c.  to  A.c.  for 
generating  ozone,  stepping  up  to  high  voltage  for  insulation  test- 
ing, &c.  It  consists  of  a  d.c  motor  mounted  in  the  same  case  with 
an  alternator  giving  from  100  to  2,000  watts  at  any  voltage  from 
50  to  250  volts,  and  any  frequency  between  40  and  60  with  four 
poles,  or  between  80  and  125  with  eight  poles.  The  motor  can  be 
wound  for  any  voltage  up  to  480,  and  can  also  be  used  as  an 
exciter  for  the  alternator  when,  in  the  absence  of  a  supply  of 
electricity,  the  latter  has  to  be  driven  by  mechanical  power. 
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NEW    PATENTS    APPLIED    FOR.    1911. 

(NOT    YET    PUBLISHED.) 

Oompllea  expressly  for  this  Journal  by  Messrs.  W.  P.  Tbompsor  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.O.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressea, 


PUBLISHED    SPECIFICATIONS, 

Copies  of  any  of  the  Specifications  In  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  a> 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


28,420.  "  Miners'  safety  lamp  electric  light  fitting."  D.  Morrison.  Decem- 
ber isth. 

28,425.  "Electric  drive  of  machine  tools."  F.  Greenhalgh.  Decem- 
ber isth. 

28  481.  "  Power  systems  with  electric  transmission  for  operating  machinery 
in  factories  and  other  workplaces."    N.  J.  Porter.    December  18th. 

28,459.  "  Electric  conductors."  M.  Kallmann.  (Convention  date,  Decem- 
ber ieth,  1910,  Germany.)    December  18th.     (Complete.) 

28,488.  "Electric  door  operators."  T.  Nakahara.  December  18th.  (Com" 
plete.) 

28,506.  "Holders  for  articles  to  be  treated  by  electro-deposition."  C- 
BoiRRE.    December  18th.    (Complete.) 

28  511  "Electric  incandescent  lamps."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    December  18th. 

28  576  "  Manufacture  of  metallic-filament  incandescent  lamps."  Deutsche 
Gasgluhlicht  Akt.-Ges.  (Auer  Ges.)  (Convention  date,  July  19th,  1911, 
Geimany.)    December  19th.    (Complete.) 

28  581.  "  Electrical  driving  of  ring-spinning  and  doubling  frames."  Siemens 
Bros.  Dynamo  Works,  Ltd.  (Siemens  Schuckertwerke,  Q.m.b.H.,  Germany.) 
December  19th. 

28  610.  "  Electrical  time  switches."  W.  Hamilton  '  and  Ferhanti,  Ltd. 
(Addition  to  13,704,  1910.)    December  19th. 

28  633.  "  Multiple  grasping  ball."  E.  Ducasson  &  Co.  (Convention  date, 
December  19th,  1910,  Belgium.)    December  19th.    (Complete.) 

28  634.  "  Witness  post  with  automatic  regulator  of  radiation  for  emitter  of 
Hertzian  waves."  E.  Ducasson  &  Co.  (Convention  date,  December  19th,  1910, 
Belgium.)    December  19th.    (Complete.) 

28  635.  "Integrator  receptor  of  Hertzian  waves  with  telebolometer  and 
rytb'mograph."  E.  Ducasson  &  Co.  (Convention  date,  December  19th,  1910, 
Belgium.)    December  19th.    (Complete.) 

28  636.  "  Isocymogenic  apparatus  permitting  the  emission  of  steady  waves  in 
time  and  space."  E.  Ducasson  &  Co.  (Convention  date,  December  19th,  1910, 
Belgium.)    December  19th.    (Complete.) 

28,668.  "  Hoisting 'gear  for  arc  lamps  andlothereiuses."  F.  8.  Worsley. 
December  20th. 

28  682.  "  Apparatus  for  lifting  the  brushes  and  short-circuiting  the  rotor 
windings  of  alternating-current  dynamo-electric  machines."  Bruce  Peebles 
AND  Co.,  Ltd.  (Incorporated,  1908)  and  F.  G,  Brookhouse.  December  20th, 
(Complete.) 

28  711.  "Electricity  controlling  switches."  Soc.  H.  Lapipe  and  Ch.  Witt- 
MANN.  (Convention  date,  December  20th,  1910,  Prance.)  December  20th. 
(Complete.)  „ 

28  715.    "  Method  and  device  for  polarising  magneto  electrical  machines. 
E.  v'oLKERS.    (Convention  date,  January  3rd,  1911.  Germany.)    December  20th. 
(Complete.)  .        ^     4.- 

28.720.  "Electric  heating  apparatus  for  grilling  or  for  other  heating 
purposes."    J.  Lawrence.    December  20th. 

'  29  747  "  Voltage  regulators  for  electric  generators."  A.  H.  Olmsted. 
(Convention  date,  Dectmber  23rd,  1910,  France.)  December  20th.  (Com- 
plete.) 

28,749.  "  Electric  safety  lamps  suitable  for  use  in  mines."  W.  H.  Lowe. 
December  20th. 

28  750  "Dynamo-electric  machines."  A.  Juston.  (Convention  date, 
December  27th,  1910,  Germany.)    December  20th.    (Complete.) 

28,751.  "Illuminated  signs  for  use  with  arc  lamps."  W.  J.  Beville, 
December  20th. 

28  757.  "Process  for  sterilising  water  or  other  liquids  by  means  of  ultra- 
violet rays  produced  in  a  quartz  lamp  and  apparatus  therefor."  W,  P. 
Thompson.    (Ozonges.  m.b.H.,  Germany.)    December  10th.    (Complete.) 

28,766,    "Pypamo-electric  machines."    J.  Lecoche.    December  21st. 

28i779!  "  Electrloal  beating  apparatus."  E.  G.  Bykg  and  C,  H.  Archer. 
December  81st.    (Complete.) 

28  782.  "Electric  purifiers  for  use  in  purifying  flour,  grain,  rice  and  other 
substances."    J.  L.  Laweon.    December  21st.    (Complete.) 

28,787.  "Detachable  contrivance  for  telephone  mouthpieces  or  trans- 
mitters."   W.  Cartledge.    December  21st. 

28,808.  "Electjic  batteries."  L.  Fiedler  and  C.  Heinrichsdorff. 
December  21st.    (Complete.) 

28,817.    "Blush  gear  for  dynamo  machines."  H.  Leitner.      December  21st. 

28  837.  "Wall  plugs  or  other  couplings  for  electrical  purposes."  V.  C.  H. 
GiBEON,    December  21st. 

28.858.  "Storage  battery  separators."  W.  Taylor.  December  21st. 
(Complete.) 

28.859.  "Storage  battery  separators."  W.Taylor.  December  21st.  (Com- 
plete.) 

28  867  "  Secondary  or  storage  batteries."  Ve  de  Karavodike.  (Divided 
application  en  2,493/1911,  August  31st.)    December  21st.    (Complete.) 

28  8G8  "Electrical  distribution  syt terns."  Britis-h  Thomson-Houston  Co., 
Ltd.,  and  E.  B.  Wedmore.    (Addition  to  n,979/10C8).    Dectmber  21st. 

28  8C')  "Electric  resistance  material."  British  ThomsonHousion  Co, 
Ltd.    (General  Electric  Co.,  UnHtd  States.)    Dtctreber '21st. 

28,872.    "Electric  fuses."    O.  D.  Peahd.    Dectmber  21st. 

28,879.  "Alternating-current  apparatus."  H.  W.  Sullivan.  Dectmber 
22nd. 

28,899.  "  Electrical  equipment  of  roundabouts,  scenic  railways  and  the  like." 
L.  A.  Hackett  and  E.  W.  Whattam.    December  22nd. 

28  909.  "Protective  devices  for  electric  lamps."  W.  E.  Perry  and  B, 
Davies.    (Addition  to  23,781/1911.)    December  22nd.    (Complete.) 

28,913.  "  Electric  regulating  or  equalifing  Bpparatus."  R.  BA^KIN  and 
Chloride  Elect KKAL  Storage  Co.,  Ltd.    December  22nd. 

28,942.     "  Electric  switches."    P.  Druseidt.    December  22nd.    (Ceniplete.); 

28,i62.      "Process    and    apparatus    for   the    transfoimation    tf    alternating 
current  into  continuous  current."    J.  Herman  and  A.  Kifs.    December  22nd, 
(  Complete.) 

29,025.  "  Airangement  for  electromagnetically  shifting  the  points  of  electric 
tramwaysjor  railways."    A.  M.  Wylie,  JlN.     December23)d. 

29,027.  "  Interccniniunication  telephone  systems."  G.  H.  NA.siiand  Western 
Electric  Co.,  Ltd.    December  23rd. 

29,035.    "  Electric  arc  lamps."    G.  E.  Tate.    December  23rd. 

29,062.  "  Switches  for  monorail  telpher  tracks  aLd  the  like."  R.  Dempster 
AND  Sons,  Ltd.,  and  W.  Mitton.    December  23rd. 


1911. 

Overhead    Electric   Trolley   Wires.     J.  W.  Thompson  and  J.  Finnigani- 

1,295.    January  18th. 
Apparatus   for   the    Electroplating    of   Urochet-Hooks   and    the    like. 

Henry  Milward  &  Sons,  Ltd.,  and  J.  Smith.     1,573.    January  21st. 
Methods  of  Regulating  the   Frequency   of    Electric  Cubrents   produced. 

BY    Rotary    Field    Generators.      Siemens    Bros.    Dynamo  Works,   Ltd. 

(SiemensSchuckertwerke  Ges.)    2,794.    February  3rd.     (Patent  of  Addition 

not  granted.) 
Electric  Alarm  for  Incubators  and  the  like.    A.  J.  Gaunt  and  Dairy  Outfit 

Co.     4,580.     February  ■/3rd. 
Electrical  Telescopy  and  the  like.     B.  Rosing.     5,259.     March  2nd. 
Twin    or   Multicohe  Electric  Cables.     C.  J.  Beaver  and  E.  A.  Claremont. 

9,523.     February  19th. 
Electric  Arc  Lamp  Electrodes.    Firm  of  Geb.  Siemens  &  Co.    13,817,    June^ 

8th.    (June  29th,  1910.) 
Means  for  Supporting  Fire  Extinguishers,  Battery  Cblls  and  the  like. 

R.  Macgregor.     14,586.    June  22nd. 
Electrical  Cibcuit-Brfakeb.    Veritys,  Ltd.,  and  P.  A.  Eirsch.    14,813,    June 

26th, 
Electrically-Actuated  Sewing  Machines.    N.  Redsamen.    15,690,    July  Cth.. 
Apparatus   for   Electric   Cooking  and   Heating.      B,  Nightingall.     15,899, 

July  8th. 
Process  for  Making  Electric  Condensers.    Firm  of  Robert  Bosch.    17,438. 

July  31st.    (October  3rd,  1910.) 
Method  of  Using  Electric   Batteries   for  Supplying  Lamps.    Chemische 

Fabrik  Friesheim-Elektron.  22,411,  October  9th.  (May  ;!4th,  1911,  Additioai 

to  No.  15,447  of  1911.) 


Southern  ]\i<feria. — Provision  is  inado  in  tlu>  estimates 
for  1912  of  the  Southern  Nig-eria  Government  for  a  plant  to  utili.se 
the  water  power  of  the  Kwa  Falls  in  the  p;i^neration  of  electrical 
energy  for  lighting  andipower'purposes  at  Calabar.-J;^--  - 


The  Ring's  Visit  to  India. — The  Illuminations. — 

An  Indian  correspondent  has  furnished  us  with  the  following 
particulars  of  the  scheme  and  plant  employed  for  the  illumination 
of  the  Great  Indian  Peninsula  Railway  Go's  Administrative 
Offices,  Victoria  Terminus,  Bombay,  on  the  occasion  of  the  King's- 
visit : — 

"The  scheme,  being  the  largest  attempted  in  Bombay,  was- 
carried  out  in  the  following  colours : — White,  red,  green,  and: 
purple.  The  total  number  of  lamps  used  was  about  6,200,  made 
up  as  follows  :  2,450  5-C.P.,  2,500  8-C.P.,  and  900  16-C.P.  carbon- 
filament  lamps ;  and  350  50-C.P.  metal-filament  lamps  ;  also 
eight  flame-arc  lamps,  four  12-ampere,  and  four  9-ampere,  which 
were  used  to  light  the  interior  of  the  Dome  to  show  up  the 
large  stained  glass  windows.  Two  6-ampere  enclosed  arcs,  with 
red  globes,  were  used  under  the  centre  porch. 

"  As  far  as  possible  the  architectural  lines  of  the  building  were- 
followed,  mostly  in  white,  and  all  the  windows  were  lit  up  from 
inside  by  hidden  lamps  and  screens  placed  directly  behind  the 
windows,  red  and  green  lamps  being  used.  Red  lamps  were 
arranged  with  shades  and  screens  in  such  a  manner  as  to  hide  the 
lamps  and  give  a  red  reflection  through  the  fretted  balustrade,  and 
also  for  outlining  the  pillars  and  arches  of  the  verandahs.  From 
the  mouths  of  the  100  odd  gargoyles  were  hung  one  or  more 
50-C.P.  metal-filament  lamps  dipped  purple,  enclosed  in  frosted  or 
opalescent  globes,  and  over  the  central  clock  was  fixed  a  fine  scroll, 
device  of i  illuminated  crystal,  bearing  the  inscription,  'Hail, 
Emperor.' 

"  Advantage  was  taken  of  the  opportunity  to  utilise  some  of  the 
plant  which  had  come  over  for  the  Jhansi  workshops.  Two  250- KW. 
sets  were  erected  temporarily  behind  the  ofiices,  the  steam  for  these 
being  obtained  from  two  large  locomotive  boilers  at  1801b.  pressure. 
The  switchboard  was  made  up  especially  for  illumination  purposes, 
and  consisted  of  two  generator  and  eight  feeder  panels.  Over  the 
latter  was  fixed  an  illuminated  plan  of  the  building,  which  was 
arranged  to  indicate  the  position  controlled  by  each  feeder,  and 
which  lit  up  as  the  switch  was  closed.  About  20  miles  of  wire 
were  used,  and  the  total  load  was  over  212  KW. 

"  The  whole  of  the  frontage  and  south  side  were  illuminated. 
The  scheme  was  an  undoubted  success,  and  both  the  Viceroy  and 
the  Governor  of  Bombay,  Sir  George  Clark,  expressed  their 
appreciation. 

•'  Other  buildings  which  were  illuminated  by  gas  or  oil  were  far 
from  being  a  success.  Many  lights  were  out,  and  the  lighting- 
looked  very  dull  compared  with  those  lit  by  electricity. 

"Most  of  the  material  for  the  railway  company's  offices  was 
supplied  locally  by  Messrs.  Greaves.  Cotton  &  Co.  The  premises 
are  the  finest  railway  offices  in  the  world." 

A  London  visitor  who  was  in  Bombay  at  the  time,  writes 
to  us  commenting  in  terms  of  high  praise  upon  the  general 
effect  of  so  beautiful  a  scheme,  from  a  spectator's  point  of 
view.  He  says  : — "  I  was  fortunate  enough  to  see  all  the 
illuminations  in  London  at  the  time  of  the  Coronation,  but 
the  finest  work  there  falls  into  insignificance  at  the  grandeur  and 
originality  of  this  masterpiece  of  electric  illumination.  In  my 
opinion,  no  such  attempt  has  ever  been  made  before,  and  certainly 
no  attempt  has  ever  met  with  such  absolute  success.  I  hardly 
think  the  true  beauty  of  the  scheme  lies  so  much  in  the  blaze  of 
light  with  which  one  is  greeted,  as  the  perfect  harmony  in  the 
blend  of  colour,  the  general  effect  being  such  as  to  leave  nothing 
to  be  wished  for— no  regr.^t  to  be  expressed. 

"I  think  it  impossible  that  Mr.  A.  A.  Dixey,  who  was  responsible 
for  the  whole  work,  can  have  received  half  the  praise  which  is  his 
due,  and  it  is  for  that  reason  that  I  confidently  ask  you  to  kindly 
include  these  few  lines  in  the  columns  of  your  paper."' 
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Thk  inaugural  meeting  of  the  Association  of  Consulting 
Engineei-s  is  to  be  held  next  Monday  afternoon  in  the  Lec- 
ture Hall  of  the  Institution  of  Electrical  Engineers,  to 
which  wo  understand  all  prac-tising  consulting  engineers  are 
invited. 

It  may  be  remembered  that  when  the  proposals  to  form 
such  an  Association  were  first  made  we  took  strong  exception 
to  the  condition  that  a  member  must  be  a  corporate  member 
of  the  Institution  of  Civil  Engineers,  and  also  of  the  Insti- 
tution representing  the  particular  branch  of  the  profession 
in  which  he  practises.  This  condition  has  now  been  with- 
drawn, so  far  as  compulsory  membership  of  the  Civils  is 
concerned,  and  other  conditions  of  a  negative  character  have 
been  introduced,  to  which  we  offer  no  objection.  These  are 
to  the  effect  that  a  member  must  not  be  connected  with  any 
contracting  or  manufacturing  firm,  company,  or  business 
with  whom  he  may  have  occasion  to  deal  on  behalf  of  his 
clients  ;  he  must  not  be  comiected  with  any  engineering 
insurance  business  ;  nor  with  any  company  or  business  which 
advertises  or  canvasses  for  consulting  work. 

"Among  other  restrictive  conditions  to  which  no  serious 
exception  can  be  taken  are  those  which  prohibit  members 
from  advertising  for  consulting  work,  or  replying  to  adver- 
tisements for  consulting  engineers  ;  and  the  receiving  of 
royalties  on  any  patented  article  used  on  the  work  for  which 
he  is  acting  as  consultant,  without  first  having  the  cUents' 
permission  to  do  so. 

Some  of  the  rules  might,  at  first  sight,  appear  to  suggest 
that  the  Association  disapproved  of  its  members  taking  out 
patents,  or  of  having  any  interest  in  a  trading  concern  ;  but 
when  we  recall  the  fact  that  the  honorary  secretary  himself 
has  taken  out  several  patents  in  connection  with  wiring 
systems,  and  if  we  are  not  mistaken,  is  a  director  of  a  con- 
tracting company  which  undertakes  wiring  work  in  connection 
with  schemes  in  which  he  is  interested  ;  and  other  prominent 
members  of  the  council  are  patentees  of,  and  are  intere8t«^d 
in,  the  manufacture  of  apparatus  such  as  electricity  meters, 
it  is  clear  that  such  a  narrow  interpretation  of  the  spirit  of 
the  rules  in  an  incorrect  one.  Indeed,  such  a  restriction 
would  have  excluded  men  like  the  luie  Lord  Kelvin  and 
Prof.  Ayrton,  and  would  exclude  such  living  celebrities  as 
Edison,  Tesla,  Marconi,  Sir  Oliver  Lodge,  and  quite  a  number 
of  our  most  eminent  professors  of  electrical  engineering. 

Again,  the  rule  as  to  advertising,  and  replying  to  adver- 
tisements, is  perhaps  subject  to  an  occasional  exception,  for 
we  remember  that  no  less  important  a  municipality  than 
Johannesburg  advertised  for  a  consulting  engineer,  and  that 
a  partner  of  the  firm  of  consulting  engineers  who  were 
appointed  is  a  member  of  the  council  of  the  new  Association. 
That  there  is  no  inherent  objection  to  publicity  is  evident 
from  the  beating  of  the  big  drum  which  has  accompanied 
the  formation  of  the  Association. 
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We  mention  these  points  lest  some  of  the  younger  members 
of  the  profession  might  be  deterred  from  joining  on  account 
of  the  apparent  stringency  of  the  code  of  etiquette. 

And  ^vhat,  after  all,  is  the  object  of  the  newly  fornied 
Association  ?  According  to  some  of  the  inspired  articles 
which  have  appeared  in  the  daily  Press,  the  chief  object 
would  appear  to  be  the  "  protection  of  the  British  public 
from  serious  risks  of  commercial  fraud." 

We  note  that  "  an  eminent  consulting  engineer,"  inter- 
viewed by  the  Standard,  said  "this  will  afford  a  much- 
needed  protection  for  the  public,  particularly  for  the  humble 
ratepayer  in  progressive  municipalities." 

The  amount  of  claptrap  of  this  kind  which  has  appeared 
in  the  public  Press,  obviously  inspired  from  headquarters,  is 
almost  enough  to  create  a  prejudice  against,  or  aversion  to, 
the  Association  in  the  mind  of  the  consulting  engineer  who 
is  imbued  with  the  true  professional  spirit,  with  its  distaste 
for  self-advertisement. 

The  Times  puts  the  matter  a  little  more  soberly  when  it 
says,  "  there  can  be  no  harm  done  to  the  general  public  by 
this  action  of  a  number  of  well-intentioned  consulting 
engineers  who  choose  to  set  themselves  apart  by  subscribing 
to  rules  governing  the  manner  in  which  they  elect  to  do 
their  business."  It  goes  on  to  utter  a  word  of  warning  to 
those  who  contemplate  joining  the  Association,  and  points  out 
.  that  those  benighted  specialists  who  may  not  be  eligible  for 
membership  under  the  present  rules  may  resent  this  presumption 
of  a  monopoly  in  the  consulting  business. 

For  our  part,  we  see  no  objection  \yhatever  to  any  body  of 
men  joining  themselves  together  in  an  association  such  as  is 
proposed,  if  by  so  doing  they  think  they  can  be  of  mutual 
assistance  in  protecting  their  particular  interests.  We  could 
only  object- — and  we  certainly  should  do  so  most  strongly — 
in  the  event  of  the  Association  seeking  to  arrogate  to  itself  a 
monopoly,  and  to  conduct  its  operations  in  such  a  manner  as 
to  be  injurious  to  the  interests  of  properly-qualified  engineers 
who  are  not  members  of  the  Association.  To  put  the  matter 
quite  frankly,  we  look  upon  the  Association  as  a  sort  of 
trade  union  formed  for  the  sole  object  of  advancing  the 
interests  of  its  members,  and  this  is  the  light  in  which  it 
will  be  regarded  by  those  who  are  considering  the  advis- 
ability of  joining  it.  If,  incidentally,  as  its  promoters  claim, 
"  it  affords  a  much-needed  protection  for  the  public,"  so 
much  the  better,  but  it  is  no  use  pretending  that  anyone  will 
join  the  Association  with  this  object,  and  it  is  the  veriest 
cant  and  hypocrisy  to  put  forward  the  idea  that  this  is  the 
principal  object  of  the  Association. 

The  fact  is  that  what  has  in  the  past  been  regarded  as  the 
special  preserve  of  the  consulting  engineer  has  now  become 
the  happy  hunting  ground  of  poachers,  among  whom  may  be 
counted  the  engineers  of  machinery  insurance  companies, 
contractors  and  manufacturers,  public  supply  company  and 
municipal  engineers,  and  the  free-lances  who  are  to  be 
found  in  every  industry.  The  new  Association  hopes  to  be 
able  to  retrieve  the  lost  ground,  and  claim  it  as  the  monopoly 
of  its  members,  and  to  warn  off  all  trespassers,  who  arc  to  be 
considered  as  poachers.  A  point  which  may  need  some 
elucidating  is  as  to  what  means  are  to  be  taken  to  prevent 
them  practising  as  consulting  engineers. 

We  cannot  seriously  contemplate  a  group  of  consulting 
engineers  in  immaculate  top  hat  and  frock  coat  picketing 
the  offices  of  a  Borough  Council  or  a  factory  in  order  to 
prevent  by  "methods  of  peaceful  persuasion,"  or  otherwise,  a 
non-society  consulting  engineer  from  carrying  out  his 
legitimate  work,  for  which  he  may  be  more  qualified  than 
the  pickets  themselves.  We  at  once  dismiss  this  method  as 
in  the  highest  degree  improbable.  There  is  another  method 
by  which  the  Association  may  seek  to  prevent  non-members 
obtaining  employment,  and  that  is  by  circularising  his 
prospective  employers.  This  is  thei  method  which  is  fore- 
shadowed in  the  notices  which  have  already  appeared,  and 
this  view  is  borne  out  by  the  official  documents  issued  by 
the  Association's  honorary  secretary.  We  gather  that  one 
of  the  first  duties  of  the  Association  will  be  to  compile  a 
list  of  members  and  circulate  this  freely  among  public  and 
business  institutions.  The  list  will  no  doubt  be  accompanied 
by  a  note  warning  the  recipient  against  the  employment  of 
any  professional  engineer  whose  name  does  not  appear  on 
the  list. 

To  do  this  would  be  to  ^oUow  the  ill-advised  precedent 


established  by  the  Institution  of  Electrical  Engineers,  but 
we  think  it  is  a  somewhat  dangerous  course  to  take,  to.  say 
nothing  as  to  its  lack  of  conformity  with  the  rules  as  regards 
advertising.  In  point  of  fact,  if  we  cared  to  be  hypercritical 
we  should  say  that  one  of  the  avowed  objects  of  the 
Association  is  to  advertise  its  members  en  bloc  whilst 
forbidding  them  to  advertise  individually.  We  have  no 
doubt  that  the  Association  would  consider  itself  justified  in 
sending  a  list  of  members  to  anyone  who  advertised  for  a 
consulting  engineer,  although  individual  members  must  not 
reply  to  such  advertisements.  We  wonder  if  the  rules  would 
permit  of  the  secretary  underlining  the  names  of  those 
members  who  specialise  in  the  class  of  work  advertised  for. 
If  one  reflects  for  a  moment  on  this  aspect  of  the  matter 
quite  a  number  of  interesting  possibilities  suggest  themselves, 
for  after  all  consulting  engineers  are  human  beings. 

We  suggest  that  this  method  of  picketing  by 
circularising  is  a  dangerous  one,  for  if  a  non-member  could 
show  that  his  lawful  business  had  suffered,  if,  for  example, 
he  could  show  that  he  had  lost  a  client,  or  a  prospective 
client,  as  a  direct  result  of  the  action  of  the  Association,  he 
would  surely  have  a  very  strong  case  in  a  legal  action  for 
damages.  A  single  individual  would  be  at  a  disadvantage  in 
fighting  an  association,  so  that  a  natural  sequence  to  the 
methods  proposed,  would  be  the  formation  of  a  rival 
association  of  consulting  engineers  to  combat  the  tactics  and 
influence  of  the  one  in  question.  This  we  know  has  been 
already  suggested,  but  we  sincerely  hope  that  this  multiplica- 
tion of  antagonistic  sectional  associations  will  be  avoided. 

It  is  an  open  question  whether  or  not  this  Association  has 
come  too  late  to  effect  the  objects  aimed  at.  If  there  existed 
a  proper  esprit  de  corps  in  the  electrical  industry,  such  an 
Association  would  never  have  been  proposed.  We  can 
appreciate  and  sympathise  with  the  hard  lot  of  the  consulting 
engmeer,  who,  trying  to  adhere  to  a  strict  code  of  professional 
etiquette,  finds  himself  in  competition  with  othei-s  whose 
only  code  is  to  get  work  by  any  means  whatever,  quite 
regardless  of  whether  they  are  competent  or  not  to  carry  it 
out.  This  kind  of  competition,  however,  is  not  confined  to 
consulting  engineering.  What  has  happened  in  this  depart- 
ment has  happened  in  all  the  others,  and  the  formation  of 
the  Electrical  Contractors',  the  Cable-Makers'  and  the  Manu- 
facturers' Associations,  are  similar  attempts  to  depart- 
mentalise  the  industry  with  a  view  to  the  prevention  of  unfair 
and  ruinous  internal  competition  and  the  poaching  on  each 
others  preserves.  All  these  things  are  the  result  of  the 
lack  of  recognition  of  the  community  of  interests  which  ought 
to  exist  between  the  various  sections  of  the  industry,  and  it 
is  this  which  is  making  what  ought  to  be  a  great  and 
profitable  industry  into  one  in  which  it  is  scarcely  possible 
to  make  a  profit,  and  one  of  which,  in  consequence,  capital 
fights  shy. 

The  electrical  contractors  when  they  formed  their  Asso- 
ciation found  that  they  were  too  late  to  prevent  the  manu- 
facturers dealing  directly  with  the  buyer,  and  giving  to 
practically  everybody  the  best  trade  terms.  The  best  mutual 
arrangement  that  could  be  effected  was  that  manufacturers 
should  only  give  trade  terms  to  buyers  who  had  their  own 
engineering  departments.  In  practice,  all  this  amounts  to  is 
that,  if  a  buyer  has  a  handy  man  who  can  erect  a  bit  of  cable 
or  a  motor,  he  is  entitled  to  the  very  best  trade  terms,  and 
neither  a  contractor  nor  a  consulting  engineer  is  afforded 
the  slightest  preference.  The  difficulty  is  that  the  various 
sections  of  the  industry  do  not  appreciate  that  it  would 
be  to  their  mutual  advantage,  and  to  the  advantage  of 
the  industry  generally,  to  recognise  and  acknowledge  that 
every  employer  who  earns  liis  living  in  any  department 
of  the  industry,  contracting,  manufacturing  or  consulting, 
is  in  the  trade,  and  therefore  entitled  to  better  treat- 
ment than  is  accorded  to  an  outsider  who,  being  in 
a  different  trade,  is,  no  doubt,  amply  protected  by  his 
fellow  tradesmen,  and  cannot  expect  the  electrical  trade  to 
protect  him  as  well. 

Until  this  community  of  interest  is  recognised,  we  shall  go 
on  as  at  present,  in  a  spirit  of  antagonism  and  ruinous  com- 
petition between  not  only  the  members  of  each  section,  but 
between  the  members  of  different  sections. 

This  may  be  considered  somewhat  of  a  side  issue,  but  it  is 
not  ;  it  is  the  root  cause  of  the  whole  movement  towards 
the  formation  of  groups  for  the  purpose  of  self -protection. 
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This  moverneat,  whilet  ii  baa,  like  all  tmde  unionist 
sjfBtems,  its  ^ood  points,  has  also  its  pitfalls,  one  of  which  is 
the  desire  to  boycott,  coerce  or  intimidate  a  recogniseil 
member  of  the  industry  because  he  does  not  happen  to  be  a 
member  of  this  or  that  j^roup.  We  condemn  this  kind  of 
thing  when  it  occurs  in  workmen's  unions,  and  we  cannot 
therefore  consistently  applaud  it  in  Associations  of  Em- 
ployers. So  lonf?  as  a  nian  plays  the  game,  he  ia  none  the 
less  entitled  to  consideration  if  he  prefers  to  remain  what  on*- 
might — for  lack  of  a  better  expression — term  a  non-unionist. 
On  the  other  hand,  if  an  Association  is  to  be  of  real  benefit 
to  the  class  for  which  it  is  intended,  it  is  essential  that  it 
should  have  the  loyal  co-operation  of  all  who  are  eligible  for 
membership. 


A  New  Unit- 
the  "Thermal 
Ohm." 


CoiLMENOiNO  with  a  pertinent  comment 
on  the  different  attitude  assumed  by  the 
average  engineer  as  regards  the  output  and 
efficiency  of  his  machines  and  his  brain — 
so  that,  though  he  will  cavil  at  small  wastages  in  the  former, 
he  is  content  to  use  many  cumbersome  methods  of  calcu- 
lation— Mr.  Carl  Hering  has  recently  discussed  the  direct 
and  indirect  advantages  of  the  decimal  and  absolute  systems 
of  units,  and  shows  how,  by  the  adoption  of  a  unit  for  a 
quantity  hitherto  expressed  by  no  unit,  a  c-ertain  class  of 
thermal  calculation  can  be  greatly  curtailed  and  simplified. 
The  adoption  of  "  home-made  "  units  for  various  quantities 
— differing  according  to  the  views,  needs  and  ability  of 
various  writers — has  already  led  to  endless  confusion  and 
loss  of  time,  but  the  present  "  thermal  ohm  "  appears  to  be 
wholly  useful. 

For  the  expression  of  static  amounts  of  heat  energy  there 
are  many  units  in  vogue  (large  and  small  calorie,  b.th.u.  and 
so  on),  but  the  important  calculations  concerning  heat 
transmission  by  conduction,  convection,  and  radiation  have 
no  definite  units.  There  is  no  definite  unit  of  thermal  re- 
sistance to  heat  transference  by  conduction  :  usually  the 
reciprocal  quantity  "conductance"  has  been  employed,  but 
most  practical  cases  involve  a  number  of  materials  in 
"  series,"  and  contact  resistances  to  heat  conduction  are  often 
of  prime  importance  (as  in  boiler  tubes,  for  instance,  where 
the  "  skin  "  heat  resistance  is  far  more  important  than  that 
of  the  tube  metal  itself). 

If  the  bodies  concerned  are  in  "  multiple,"  their  heat 
conductance  is  a  more  convenient  quantity  than  their 
heat  resistance,  which  should,  however,  be  used  in  all 
cases  of  bodies  in  "  series."  Taking  into  account  the 
various  heat,  area,  and  length  units  now  in  every-day  use, 
.there  are  at  least  72  fairly  rational  units,  of  thermal 
conductivity. 

In  endeavouring  to  mend  this  state  of  affairs,  Mr.  Hering 
works  from  the  c.G.s.  units,  since  these  avoid  all  but  decimal 
conversion  factors  in  their  relation  to  absolute  units.  The 
absolute  unit  of  transmi-ision  of  energy  is  1  erg  per  second, 
and  the  practical  unit,  the  watt,  =  10^  ergs/sec.  Now, 
1  watt  =  1  joule  per  sec,  and  if  all  thermal  constants  were 
reduced  to  joules,  the  complexity  of  heat  calculations  would 
at  once  vanish.  This  suggestion  is  too  revolutionary  foi- 
immediate  adoption. 

Heat  flow  may  be  calculated  according  to  a  thermal  Ohm's 
Law,  viz.,  U'  =  t/e,  where  w  =  heat  flow  ;  t  =  tempera- 
ture drop,  and  R  =  thermal  resistance.  Measuring  x  in 
degrees  Centigrade  (in  the  absence  of  absolute  units),  and 
w  in  watts,  R  is  to  be  expressed  in  such  units  that  the 
coefficient  of  the  above  equation  is  unity  ;  i.e.,  unit  thermal 
i-esistance  is  that  which  allows  1  watt  flow  per  1°  C. 
temperature  drop. 

For  electric  furnace  and  similar  work,  no  better  system 
could  be  desired,  and  even  in  other  cases,  it  is  simpler  to 
work  in  thermal  ohms  and  watts,  merely  converting  the  final 
result  to  the  old  unit  desired. 

Heat  resistivity  being  tabulated  for  various  bodies  in 
thermal  ohms  per  cm.  cube  or  per  inch  cube,  the  total  resist- 
ance of  a  block  of  material  is  R  =  /" .  l/s  thermal  ohms, 
where  r  =  specific  resistance  ;  l  =  length  ;  8  =  section 
(em.  or  inches  being  consistently  used  throughout).  In  in- 
numerable cases,  the  new  system  saves  much  time  and  labour 


in  designing  or  comparing  simple  or  compo8it«  hebt-irMulacin^ 
walls. 

A  thermal  ohm  based  on  c.0.8.  miits  is  suitable  for  inter- 
national adoption,  and,  as  such  alone,  would  be  invaluable. 
The  (gm. -calorie,  Centigrade,  cm.  cube;  unit  is  not  absolnur. 
for  there  is  no  heat  unit  in  the  absolute  system. 

In  MttoUicrgicol  and  Chemical  Emjineering  for  December, 
lyil,  Mr.  Hering  gives  the  thermal  i-esistivity  of  about  lou 
substances  in  thermal  ohms  :  the  values  range  from  0-24 
to  8-0  for  metals;  25  to  18u  for  bricks  and  stones  :  and 
250  to  5,000  for  granular  and  fibrous  materials,  and  are 
thus  of  convenient  magnitude. 


The  Westernising  movement  in  Chinu, 

Chinit  Awake.    ,        i     u         v  j       n  u 

to  which  we  have  made  allusion  here  on 

several   occasions,  when  discussing   possibilities  for   future 
British  engineering  and  electrical  trade  in  that  part  of  the 
world,  has  spread  with  a  rapidity  which  is  almost  astounding 
to  those;  who' have  been   watching  the  course  of  events  for 
some  years  past.     That  a  vast  awakening  was  taking  place, 
and  that  it  was  improbable  that  the  Chinese  nation  would  ever 
again  be  able  to  throw  off  Western  influences,  has  been  recog- 
nised, but  few  of  us  expected  to  see  so  complete  an  upheaval 
as  the  past  few   months  have  brought.      The  Republican 
Manifesto  issued  by  President   Sun  Yat  Sen,  at  Shanghai, 
under  date  January  5th,  contained  a  pronounc-ement  of  such 
sweeping  alterations  that  are  to  take  place  if  the  present 
ambitions  of  the  revolutionaries  are  realised,  that  we  really 
have  to  rub  our  eyes  to  see  whether  we  ourselves  are  awake 
or  only  dreaming.     China  has  had  her  revolutions  again  and 
again  on  an  enormous  scale,  millions  have  been  slaughtered 
for   this   cause  or  for   that,  and   the   experienced  student 
is  sceptical  as  to  what  the  actual  state  of  affairs  will  be  when 
the  country  has  emerged  from    this   latest    upheaval.     But 
one  thing  which  seems  to  distinguish  the  changes  of  1911 
and    1912   from   previous   contests  is  that  the  controlling 
force  has  been  the  increased  influence  of  Western  civilisation. 
With  the  causes  of  the  change  and  the  day-to-day  news  con- 
cerning the  course  of  events,  we,  as  a  journal,  have  little 
concern,  but  we  have  a  very  direct  interest  in  the  fact  that 
the  position  of  affairs  has  been  materially  altered  from  an 
industrial  standpoint.     We  need  indulge  in  no  flights  of  the 
imagination  to  put  before  our  readers  the  vastness  of  the 
opportunities  that  ought,  when  order  has  issued  out  of  chaos, 
speedily  to  present  themselves  for  the  attention  of  industrial 
nations,  and  especially  of  those  that  have  specialised,  as  we 
have  done  in  engineering  and  electrical  schemes  and  under- 
takings.   If  Sun  Yat  Sen  succeeds  in  his  present  aspirations, 
his     party     "  will     i-emodel    the    laws,     revise    the    civil, 
criminal,     commercial    and     mining    codep,     reform    the 
finances,    abolish    restrictions    on     trade     and   commc  ce, 
and  ensure     ...     the  cultivation  of    better     relations 
with     foreign     peoples     .     .     .     than     have     ever     been 
maintained  before."     The  Republic  cherishes   the  hupe  of 
co-operating  "m  the  great  and  r-oble  task  of  building  up 
the   civilisation  of   the   world."     The    Manchus,   S5\\s  the 
President  in  his  record  of  their  misdeeds,   *'  have  retarded 
the   creation   of    industrial    enterprises,"    and    *'  rendei-ed 
impossible  the  development  of  natural  resources."     To  the 
Republican    party,    then,  so    long   as    it    remains   in   the 
ascendant,  will  fall  the  task  of  encouraging  the  development 
of   industrial   enterprises,  and   the    utilisiuion   of    natural 
resources,  and  in  the  execution  of  so  colossal  a   task,  the 
engineer  will,  of  necessity,  be  greatly  in  demand.     In  view 
of  the  present  position,  we  think  that  British  firms  and  British 
pugineei-s  and  financiers  should  read  again  the  half-dozen 
articles  that  have  been  published  in  the  Electrical  Review 
during  the  past  three  or  four  years  discussing  aft'aii-s  l>oth 
from   the  purely  electrical    and  the   general  development 
points  of  view.     We  have  reason  to  know  that  a  number  o' 
leading  British  engineering  firms  have  taken   preliminary 
steps  which  should  enable  them  to  take  advantage  of  the 
new   condition   of    things   before    long,  if   only  the   diffi- 
culty of  financing  large  undertakings  can  be  met,  but  there 
are  many  othei-s  who  would  do  well  to  devote  a  few  hours' 
serious  studv  to  the  subject  of  their  own  position  in  relation 
to  the  future  of  British  engineering  and  electrical  trade  in 
China. 
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[,C  ELEOTRIOITY    FOR    CRUCIBLE    WORK. 


In  canuactiou  witU  metallurgical  processes,  the  purity  of 
product  which  is  obtainable  by  the  use  of  electric  heat 
has   been   a   great    incentive  to  experiraentei-a   to   develop 


venting  undue  radiation  when  the  current  is  switched  ou. 
By  means  of  the  regulating  switch  the  current,  as  first 
switched  on,  is  not  at  full  strength ;  it  is  gradua.lly 
increased  as  the  melting  proceeds,  the  amount  of  regulation 
necessary  depending  on  the  material  which  is  being  dealt 
with.  For  example,  in  working  with  lead  or  brass,  which 
are  comparatively  easily  melted,  a  low' 
degree  of  heat  only  is  needed,  and,  there- 
fore, the  current  strength  through  the 
crucible  need  only  be  of  fairly  low  inten- 
sity. It  must,  however,  be  increased  for 
tin.  zinc,  copper,  iron  and  steel,  and  also 
for  silver  and  gold,  while  in  dealing 
with  materials  such  as  platinum,  quartz, 
glass,  enamel,  &c.,  a  very  high  degree  of 
heat  indeed  is  necessary.  It  may  here 
he  said  that  with  these  furnaces  it  has 
been  found  possible  to  melt  quartz  most 
efficiently  at  a  high  intensity  of  current. 
A  useful  point  with  regard  to  this 
type  of  apparatus  is  that  the  principle 
holding    mechanism    only    covers     the 


ineltinff  vessel  on 


the  edge  of 


the  con- 


Fk;.  1. — Laboratory  Type.  Fig.  2. — Industrial  Type 

Helbekger  Crucible  Furnaces. 


this  side  of  electrical  engineering  to  a .  very  large  extent, 
and  within  a  comparatively  recent  period  some  most  remark- 
able advances  have  been  made.  We  are  already 
accustomed  to  the  utihsation  of  the  inductive  effect  in 
some  of  the  large  furnaces  which  are  now  built  for  the 
working  of  iron  and  steel  and  their  alloys  with  other  metals, 
but  although  the  value  of  the  resistance  furnace  has  never 
been  questioned,  there  has  been  in  some  quarters  a  tendency 
to  regard  these  not  as  useful  for  conducting  experimental 
work  but  for  the  larger  processes  demanded  in  actual 
manufacture.  That  this  is  an  altogether  mistaken  view, 
especially  in  connection  with  metals  which  are  non- 
ferrous,  will  be  found  by  considering  a  new  furnace 
which,  although  comparatively  recently  introduced,  has 
obtained  for  itself  a  very  considerable  degree  of  attention 
both  in  Germany  and  in  America.  This  is  the  transformer 
crucible  furnace  made  by  Hugo  Helberger,  of  Munich,  one 
type  of  which  is  shown  in  tig.  1 .  This,  it  may  be  mentioned, 
is  one  of  the  smaller  forms  suitable  for  laboratory  research, 
either  in  the  factory  or  in  technical  or  similar  institutions, 
but  it  will  be  shown  later  that  the  same  principle  can  be 
applied  on  a  much  larger  scale. 

The  apparatus  is  composed  of  an  alternating-current  trans- 
former which  may  be  operrXed  either  on  single-phase  or 
polyphase  circuits  as  arranged,  and  on  any  of  the  usual  vol- 
tages and  frequencies.  Connected  to  the  secondary  or  low- 
tension  side  of  the  transformer  are  two  specially  designed 
holding  mechanisms  equipped  with  water-cooling  devices, 
which  grip  the  plumbago  or  graphite  crucible  as  shown  in 
the  illustration.  The  actual  contact  is  made  on  carbon 
surfaces.  It  will,  therefore,  be  seen  that  the  transformer 
and  the  furnace  formed  by  the  crucible  form  one  compact 
piece  of  apparatus  ;  and,  moreover,  the  necessary  measuring 
instruments  and  switchgear  are  also  combmed  on  the  same 
stand,  so  that  the  furnaces  can  be  planted  downi  in  any 
position  which  is  most  suitable  for  the  laboratory  or  foundry 
requirements,  the  only  thing  necessary  being  to  lead  the 
cables  to  it.  In  working  the  appamtus,  the  melting  vessel 
is  placed  between  the  holding  mechanisms,  and  the  upper  one 
is  clamped  down  firmly  on  to  the  crucible  by  means  of  the 
hand-wheel  or  lever  shown.  Encircling  the  crucible  will  be 
seen  two  doors  of  fireclay  which,  when  closed,  completely 
surround  the  active  circuit,  and  thus  conserve  the  heat,  pre- 


tainer,  so  that  the  contents  can  be  quite 
easily  observed  at  any  time,  and  facili- 
ties are  given  for  adding  to  the  vessel, 
as  required,  further  material,  and  for 
stirring  the  contents.  This  is  especially 
A'aluable  when  alloying  operations  are  in 
]irogress.  After  a  few  minutes  of  con- 
1  lection  with  the  circuit  the  vessel,  acting 
as  an  ohmic  resistance,  glows,  and 
the  contents  melt,  and  this,  while 
taking  place  under  the  immediate 
observation  of  the  attendant,  can  be 
observed  without  any  annoyance  due 
to  heat  radiation  or  gas  fumes.  This 
valuable  inasmuch  as  the  process  of  melting  can  be 
placed  under  critical  observation  with  the  greatest  ease,  and 
the  exact  instant  can  be  noted  for  making  additions  to  the 
fusion  without  disturbing  the  process.  In  order  to  protect 
the  graphite  crucibles  from  undue  injury,  they  are  coated  with 


IS 


Fia  3.— Steel-works   Type. 

a  special  preparation,  the  formula  for  which  is  supplied  by 
the  maker  of  the  apparatus  upon  installation  of  the  plant, 
and  in  this  way  the  ordinary  crucible  of  commerce  can  be 
utilised,  thus  making  working  expenses  very  low.  Figs.  2 
and   3    show    some  of   the   larger    furnaces  of  this  type, 
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the  third  being  interesting  inasmuch  as  two  sizes  of  furnace 
are  combined,  the  one  for  largo  melts  under  ordinary  com- 
mercial conditions,  and  the  smaller  one  for  experimental  work 
or  preliminary  investigations.  This  type  of  furnace  is 
useful  for  steel  works  in  which  alloys  for  spe<;ial  purposes 
iiave  to  be  dealt  with.  Such  furnaces  can  be  set  up  in  any 
place  even  where  there  is  a  wooden  fl(M)r,  and  evidently  it  is 
not  necessary  for  a  chimney  to  be  erected  as  would  happen  if 
the  ordinary  coal,  gtis,  or  oil-fired  furnace  were  a<lopted.  The 
management  of  the  furnace  is  extremely  simple,  and 
tem|)eratures  of  more  than  3,000''  C.  can  be  obtained. 
Special  care  has  l>een  taken  to  eliminate  any  (X)mpIication  of 
parts  in  order  to  render  the  furnace  safe  and  durable  in 
working.  The  individual  parts  are  of  exceedingly  strong 
dimensions,  and  those  ymrts  wliicli  are  \[a.h\e  to  wear  and  tear 
are  easily  changed.  The  chief  factor  of  expense  is,  of  course, 
the  transformer,  and  in  this  of  course,  the  question  of  wear 
does  not  come  into  consideration.  The  Helberger  furnace, 
therefore,  presents  a  useful  solution  of  some  of  the  most 
difficult  problems  in  metallurgy,  and  is  interesting  to 
the  electrical  engineer  as  being  an  extremely  ingenious  and 
practical  application  on  a  commercial  scale  of  the  resistance 
principle. 


ELECTRIC    POWER    FOR   THE    PANAMA 
CANAL.-I. 


By   JOHN   GEO.   LEIGH. 


work  in  this  section  will  be  confined  mainly  to  the  3  mile* 
l^etween  Las  CaBcadas  and  Cucaracha,  where  there  will 
remain  to  Ije  excavated  about  11  million  cb.  yd.  Owing  to 
the  limited  space  in  which  the  steam  shovels  have  to  work  in 
the  lower  levels,  a  noticeable  decrease  of  output  must  hence- 
forth be  antici[)ated.      Nevertheless,  there  is  every  reaaou'U) 
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During  the  past  twelve  months  rapid  and,  indeed, 
phenomenal  progress  has  been  made  towards  the  completion 
of  the  great  maritime  highway  destined  to  unite  the  two 
oceans  yet  separated  by  the  narrow  isthmus  of  Panama. 
To  the  salient  features  of  this  splendid  enterprise,  it  may  be 
remembered,  it  has  already  been  my  privilege  to  direct 
attention  in  the  pages  of  the  Electrical  Review.* 

On  the  basis  of  the  work  accomplished  during   1911,  the 
canal,  so  far   as  excavation  is  concerned,    might   be  com- 


A,  Uatun  Spillway  power  station ;  b,  Forebay ;  c,  Penstocks 
through  east  abutment  wall  ;  o.  Axis  of  Gatun  dam. 


Fig.  1.— Gatun  Spillway  Dam,  showing  position  of 
Power  Station. 


pleted,  without  undue  pressure,  during  the  early  months  of 
next  year.  From  all  divisions  other  than  the  Culebra  Cut, 
the  amount  of  earth  and  rock  to  be  removed  by  steam 
shovels  and  dump  trains  is  but  slightly  over  3  million  cb. 
yards,  while  that  to  be  dealt  with  by  dredgera  working  from 
the  two  terminals  has  been  reduced  to  about  18  million 
cb.  yards. 

At  the  north  end  of  the  Culebra  Cut,  for  about  a  mile, 
the  excavation  is  practically  completed,  and  by  May  next 

*  "  Electricity  and  the  Pnnama  Canal."     Electrical  Review, 
November  4th  and  26th,  1911. 
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Fig.  2. — Gatun  Spillway  Dam.    Section,  showing 

RELATION  OP  ADJACENT  PlER  TO  THE  DaM. 

believe  that  by  July,  1913,  the  only  digging  retjuiivd  in  the 
Culebra  Cut,  or  elsewhere  than  at  the  canal  entrances,  will 
be  the  small  amount  called  for  after  removal  of  the  steam 
shovels. 

Conclusions  equally  favourable  to  the  prospects  of  canal 
completion  long  before  the  period  commonly  anticipated  may 
be  derived  from  consideration  of  the  present  condition  of  the 
constructional  works.  As  regards  the  locks,  three-fourths 
of  the  concrete  is  already  in  place,  the  amount  laid  at  the 
close  of  the  year  being  over  3,150,000  cb.  yd.  ;  and  reports 
no  less  satisfactory  are  forthcoming  respecting  the  conditions 
of  work  on  the  spillway  at  Gatun,  the  Gatun,  Pedro  Miguel 
and  Miraflores  dams,  and  the  breakwaters  and  new  docks  at 
the  Atlantic  and  Pacific  terminals. 

Under  these  circumstances,  and  having  regard  to  the  con- 
tinued rapid  delivery  and  erection  of  the  lock  gates  and 
similar  structures,  and  the  forward  condition  of  the  contracts 
for  the  supply  and  installation  of  the  machinery  and  electrical 
equipment  required  for  the  opemtion  of  the  canal,  it  is  not 
surprising  that  the  Commission  have  felt  justified  in  revising 
very  drastically  their  former  estimate  concerning  the  approxi- 
mate date  when  the  highway  will  be  ready  for  use.  Baaed 
upon  the  report  of  a  specially  convened  board,  comi^)osed  of 
the  engineers  charged  with  the  execution  of  the  various 
works  in  progress  and  contemplated,  a  conclusion  has  ^)eeu 
arrived  at  that,  subject  to  certain  reservations,  the  Canal 
wU  be  in  cxjiidition  on  July  1st  of  next  year  to  permit  the 
safe  passage  of  any  shipping  that  may  then  require  its  use. 

The  more  closely  the  Canal  is  studied,  the  more  conspicuous 
will  appear  the  triumph  of  electricit  r  in  relation  to  it.     Ill 
the  construction  of  the  locks,  electrical  energy  has.  been  exclu- 
sively employed,  and  there  can  be  no  doubt  that  to  this  fact 
must   be   attributed   in  very  large  measure   the    rapid  and 
uninterrupted   progress  of  the   work.     The  same   power  is 
being  used  extensively  in  connection  with  the  erection  of  the 
ponderous   gstes   and   other    structural    steel    adjunct*^    to 
the    locks,    and,    so    far,    with    uniform     sucx-ess.      Most 
important,  however,  is  the  fact  that,  with  one  quite  minor 
exception,  all  the  operating   machinery  of   the   i^anal — the 
heaviest  and   most   elaborate  e(.|uipiueut  of   its   kind   ever 
designed — will  be  motor  driven.      In  this  connection,  the 
forthcoming  visit  to  the  Isthmus  of  120  or  more  membere  of 
the  American  Institute  of  Electrical  Engineers  is  not  with- 
out significance.     The   party  will  arrive  at  Colon   on   the 
25th  inst.,  and  leave  for  the'United  States  on  February  Ist  : 
the  midwinter  meeting  of  the  Institute  will  be  held  during 
the  interval,  and  informal  discussions  take   place  ou  the 
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voyages  to  and  fro.     A  more  fitting  time  for  such  a  x'isit 
itx)rU(l  not  have  been  selected,  for  not  only  will  the  gathering 
synchronise  with  the  inauguration  of  what   may  l)e  described 
fah-ly  as  the  final  stages  of  canal  construction,  but  also  with 
that  of  work  pre-eminently  of  interest  to  electrical  engineei's. 
During  the  ensuing  rainy  season  it  will   be  necessary   to 
impound  in  what  was  heretofore   the  valley  of  the  Lower 
X3hagi'e8,  but  must  henceforth  be  known  as  Gatun  Lake,  con- 
siderable  volumes  of   flood   watei-.      This  will  involve  an 
'appreciable  rise  in  the  surfaee  of  the  lake,  and  consequently 
demand  ample  precautionary  measures  to  safeguard  the  im- 
poitant  constructional  work  now  in  progress  at  the  spillway 
entrance.      Up  to  a  recent  date  operations  at  this  point  were 
confined  mainly  to  the  construction  of  the  concrete  dam,  in 
ogee  form  with  crest  on  the  arc  of  a  circle  in  place,  which 
separates    Gatun   Lake   from   the   concrete   lined   spillway 
situated  between  the  east  and  west  portions  of  Gatun  dam. 
During  the  past  few  months,  however,  the  work  has  been 
considerably  expedited,  with  the  result  that,  at  the  end  of 
December  the  substructure  and  the  lower  portions  of  the 
crest  piei-s  outside  the  channel  of  flow,  and  of  the  abutments 
and  wing  and  approach  walls,  were  completed.     As  indicated 
in  the  accompanying  illustrations,  the  dam  is  808  ft.  long 
on  the  crest  line  across  the  channel,  93  ft.  wide  from  heel 
to  toe,  and  rises  69  ft.  above  sea  level.     On  it  will  be  built 
piei-s  and  the  lake  regulating  works,  and  between  the  former 
will  be  installed  14  gates,  with  sill  elevation  at  r)9  ft.,  which 
will,  it  is  believed,  give  absolute  control  of  the  lake  under 
all  possible  conditions. 

The  great  importance  attached  by  the  Commission  to  an 
early  completion  of  the  works  at  this  point  is  evidenced  by 
the  very  precise  programme    which  has  been  prepared  in 
relation  to  subsequent  stages.     It  is  proposed  to  close  the 
sluice  gates  on  or  about  May  Ist,  so  that  by  August  Ist  the 
lake,  may  reach  elevation  -|-  50  ft.     During  May  it  is  hoped 
to  place  all  the  concrete  and  bulkhead  closures  needed  to 
force  the  flood  flow  over  the  central  portion  of  the  dam  at 
this  elevation,  as  well  as  the  racks,  pipes,  control  gates,  &c., 
in  the  power-house  forebay,  adjacent  to  the  east  abutment. 
,'Erom  August  Ist  to  the  close  of  the  year  the  concrete- 
laying  force  will,  it  is  anticipated,  be  employed  mainly  in  the 
construction  of  the  hydro-electric  station.     This  work  will 
be  followed,  during  the  first  three  months  of  1913,  by  the 
completion  of  the  machinery  tunnel  and  the  upper  portions 
of  t lie  crest  piers,  and,  after  April  1st,  by  the  placing  of  the 
last  concrete   in   the   sluiceways,   the   installation    of    the 
•permanent  machinery,  and  the  completion  of  the  dam.      It 
is.  anticipated   that,   with   normal  flow,  the.  lake  will  rise 
gradually  from    -+-  50  ft.   on   April    30th   to  -f  Cyd  ft.  on 
August  1st..    By  the  use  of  the  curved  crest  line  much  of  the 
velocity  of  tlie  water  passing  over  the  dam  will  be  destroyed, 
and,  with  a  view  to  the  preservation  of  the  concrete  lining 
of  the  spillway,  additional  jx>sitive  check  is  provided  in  the 
form  of  masonry  baffles  ^et  up  immediately  below  the  dam. 
■  .jBriel".  reference    must   here  be  made  to  the  method   of 
j-aising  and  lowering  the  regulating  gates  which  are  to  be 
.installed  in  the  Gatun  and  Miraflores  spillway  dams.     All 
these       gates,      22     in     number— built      up     of      steel 
sheathing  on   a   framework   of   girders — are    identical    in 
size   and   construction,   travel    on   roller  trains   placed    in 
deep  niches  in   the  sides    of  the  piers,  and  are    equipped 
■with  sealing  devices  to  make  them  watertight.     Each  will  be 
48  ft.  3^  in.  long  and  18  ft.  high,  weigh  42^  tons  complete, 
.have  a  range  of  vertical  motion  of  23  ft.,  and  be  capable  of 
•sustaining  a  maximum  head  of  18  ft.     At  each  spillway,  the 
operatiiig  machinery  will  be  placed  in  a  tunnel  lo7t.  x  8  ft., 
t^xteuding  the  whole  length  of  the  dam.      A  chain  will  be 
attached  to  each  side  of  the  top  of  a  gate,  and  thence  travel 
over  a  sheave  on  the  top  of  the  pier  into  a  pit  in  which  will 
hang  a  guided  counterweight.     As  the  counter-weights  on  a 
set  of  two  piei-8  will  practically  balance  the  weight  of  a  gate, 
the    operating   machine  •  need   only  overcome  the  frictional 
resistance.     Each  weight  will  be  comiected  with  its  chain  by 
a  bronze  screw,  which  will  be  operated  vertically  by  a  worm- 
wheel  nut,  motor-driven  by  a  worm — the  resulting  movement 
•being  to  raise  or  lower  a  gate  in  about  two  minutes.     The 
several  motors  will  be  placed  oh  bedplates  midway  between 
theflcrews,  and  be  coupled  direct,  to  .the  driving  shafts.     A 
limit  switch,  geared  to  each  driving  shaft,  willprevent  over- 
.' travel  at  the  two  ends  of  the  tr^iVel  of  the  f  screw,  and  also 


allow  the  motor  to  be  reversed  at  the  ends  of  travel  or  at 
any  intermediate  point.  For  freeing  the  counterweight  pits 
periodically  from  seepage  water,  portable  pumping  units 
will  be  employed.  Each  of  these  will  consist  of  a  vertical 
centrifugal  pump,  driven  by  a  vertical  induction  motor,  tlw 
two  rigidly  connected  so  that  the  motor  may  operate  xm^ex 
water  up  to  a  30-f t.  head.  ^    ,    ;. 

{To  be  continued.} 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  caniwt  appear  uiUtl 
the  following  tveek.  Correspojidents  should  forward  their  communi- 
catiom  at  the  earliest  -possible  moment.  No  letter  can  be  pvblished 
vnless  we  have  the  writer's  'name  and  address  in  our  possession. 


Small  Electrical  Exhibitions. 

With  reference  to  the  leading  article  in  your  issue  of 
December  29th,  to  my  mind  it  is  of  little  use  beating  the 
big  drum  and  advertising  generally  by  PubUcity  Com- 
mittees, &c.,  the  use  of  electricity  for  domestic  pur[X)ses, 
until  it  is  the  rule,  and  not  the  exception,  for  supply  authori- 
ties to  charge  their  customers  for  the  energy  used  on  a  basis 
which  will  be  at  the  same  time  both  economical  to  the 
customer  and  on  business  lines  to  the  supply  authority.  In 
other  words,  a  load  factor  system  of  charging  for  enei*gy  for 
domestic  purposes  is  essential  if  this  class  of  demand  is  to 
be  developed  to  anything  like  its  possible  dimensions. 

I  agree  with  you  when  you  say  that  the  essence  of  the 
matter,  as  far  as  the  personal  view  of  the  consumer  is  con- 
cerned, is,  "  I  will  consult  some  of  my  neighbours  who  have 
tried  it."     This  is,  indeed,  the  pith  of  the  matter. 

Do  the  supply  authorities  do  anything  at  all  worth 
mentioning  towards  extending  the  uses  of  electricity  to  con- 
sumers already  on  their  mains  who,  in  the  main,  are  lighting 
consumei'S  ?  Even  with  existing  apparatus,  expensive  to 
buy,  in  many  cases  primitive  in  design,  the  potential  demand 
is  quite  sufficient  to  very  materially  improve  the  load  factor, 
and  certainly  the  financial  positions  of  most  supply 
authorities. 

The  biggest  obstacle  to  the  development  of  domestic 
electric  supply  to-day,  for  purposes  other  than  purely  lighting, 
is  the  method  of  charging  adopted  by  the  majority  of  supply 
undertakings  in  this  country. 

Take  my  own  case  as  a  consumer.  1  know  of  many 
devices  which  I  would  immediately  put  to  work  in  my  own 
house  if  the  supply  authority  were  witling  to  supply  me  on  a 
business-like  basis,  both  as  regards  their  own  revenue  and  my 
own  desire  to  use  current-consuming  devices,  where  such  are 
commercially  possible.  I  pay  now  6d.  per  unit,  and,  in 
addition  to  my  lights,  1  ha^e  one  or  two  other  current- 
consuming  devices,  such  as  kettles,  electric  iron,  and  so  on, 
which,  even  at  the  price  of  Gd.  per  unit,  are  worth  the  cost 
of  energy  for  the  convenience  they  provide. 

I  apply  to  the  supply  authority  to  put  me  on  a  load  factor 
basis  in  order  that  I  can  use  other  devices,  such  as  for  cook- 
ing and  heating,  and  they  come  along  with  the  ridiculous 
proposition  that  I  should  pay  them  at  the  rate  of  £12  10s. 
per  year  per  kw.,  and  2d.  per  unit  up  to  the  first  500  units, 
and  Id.  afterwards. 

This  is  bad  enough  in  itself,  but,  instead  of  assessing  the 
KW.  demand  at  my  actual  demand,  they  take  the  demand  on 
the  actual  apparatus  installed.  When  I  point  out  to  them 
that  I  never  use  all  my  lights  and  all  my  other  apparatus 
at  one  and  the  same  time,  and,  therefore,  my  maximum 
demand  is  not  my  installed  demand,  their  reply  is  that  if  I 
wish  to  take  advantage  of  their  load  factor  system  of 
charging  I  must  remo\e  or  reduce  the  number  of  points  and 
apparatus  installed. 

As  this  is  one  of  the  companies  who  are  very  prominent 
on  the  Publicity  Connnittee,  and  who  forward  me  from  time 
to  time  price  lists  of  electricity  consuming  apparatus,  I  ask 
you,  in  the  name  of  common  sense,  what  is  the  good  of 
exhibitions,  either  by  manufacturers  or  supply  authorities,  if 
this  is  the  sort,  of  attitiTde  adopted  by  supply  authorities  ?  I 
"think-  if  you'  would  address  your  leadei-s-  to  the  supply 
authorities  to  adopt  reasonable  and  businesslike.^  methods  of 
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charging,  you  would  not  find  either  the  mannfacturera  of 
meterB  or  of  current-consuming  apparatus  behindhand  in 
supplying  the  requisite  apparatus  at  reasonable  prices. 

To  show  the  sort  of  thing  that  supply  authorities  are  "  nj) 
against,"  as  the  Americans  say,  the  Gas  Light  and  Coke  Co. 
have  offered  to  install  gas  pipes  in  my  house  and  tit  in 
stoves,  and  the  whole  job  works  out  at  about  ISs.  per  p<jint, 
and  if  I  do  not  choose  to  buy  the  gas  stoves;  I  can  hire  them 
for  a  matter  of  from  3s.  per  stove  per  year.  They,  the  gas 
company,  send  stamjied  reply  postcards  and  envelopes  to 
ensure  a  reply  to  their  business-getting  letters.  They  also 
send  capable  and  polite  representatives  to  interview  one,  and, 
in  a  word,  they  make  it  easy  for  the  prospective  c-onsumer  to 
take  a  supply  from  them.  Alas  I  that  our  electric  supply 
authorities  think  it  beneath  their  notice  to  take  a  leaf  out  of 
their  competitoi-s'  book,  and  do  likewise. 


**  Imperial  Telegraphic  Communication.'* 

Your  reviewer  ("  R.  M.  H.  ")  of  the  above  book  says  : 
"  As  explained  in  the  preface,  the  author  has  made  large 
use  of  reproductions  of  addresses  and  articles  contributed  to 
the  British  Association,  the  London  Chamber  of  Commerce, 
and  various  periodicals,  extracts  from  speeches  on  the  subject 
and  Blue  Books.  With  the  help  of  these,  and  the  promul- 
gation of  his  own  views,  he  certainly  makes  his  case  to  read 
justly."  x\nyone  reading  this  sentence  might  naturally  infer 
that  the  addresses  and  articles  alluded  to  were  somebody 
else's  rather  than  my  own,  and  this  is  possibly  your 
reviewer's  notion,  though  I  should  have  thought  he  would 
have  known  differently,  as  he  says  he  is  "one  of  those 
interested  in  the  subject."  Certainly,  I  do  not  state  in  so 
many  words  in  the  preface  that  each  of  the  separate  parts 
which  go  to  make  up  the  book  are  reproductions  of  my  own 
work,  but  the  references  are  in  each  case  given  ;  and  to 
reproduce,  another's  work  without  mention  of  the  author 
would  be  so  unusual  and  distasteful,  that  I  should  have 
thought — in  the  absence  of  a  specific  statement  of  authorship 
in  each  instance — it  might  be  fairly  assumed  that  I  was  the 
author. 

I  will  not  quaiTel  with  "  R.  M.  H."  for  finding  it  "  a 
difficult  book  to  review  "  (though  certainly  it  has  been 
reviewed  at  considerable  length  by  others),  but  he  further 
states  "  it  is  difficult  to  foresee  who  will  read  it,"  whilst  also 
remarking  "  there  are  some,  but  they  cannot  be  many,  who 
are  interested  in  such  a  subject.  Those  who  are  interested 
would  naturally  read  the  book  on  their  own  initiative  with- 
out any  suggestion  from  a  reviewer."  Taking  these  sentences 
in  reverse  order,  does  not  the  last  remark  practically  apply 
to  any  book  ?  That  which  precedes  it,  seems  to  me  to  be 
tantamount  to  saying  that  very  few  people  are  interested  in 
important  Imperial  subjects  and  problems.  And  with  regard 
to  the  first  "  difficulty,"  I  cannot,  of  course,  profess  to  know 
who  will  read  my  book  any  more  than  "  R.  M.  H.,"  but,  in 
so  far  as  the  sales  of  a  volume  are  any  indication  of  it  being 
read,  the  number  of  readers  must  be  considerably  more  than 
your  reviewer  pre-supposes. 

However,  the  main  purpose  of  this  letter  is  to  disown  the 
very  unusual  act  that  your  reviewer  has  apparently  attri- 
buted to  me.  Many  a  book  is  made  up  of  a  series  of  repro- 
duced addresses  and  papers  of  various  dates  on  the  same 
subject  by  the  author  ;  but  it  would  be  very  unusual  to  make 
use  of  other  peoples'  work  in  such  a  collection,  and  I 
certainly  am  not  guilty  of  that  little  pecuUarity  ! 

When  one  has  laboured  for  a  cause  more  or  less  assiduously 
and  continuously  for  a  number  of  years,  it  is  naturally  not 
quite  in  keeping  with  one's  ideas  to  be  accused — even  if  only 
by  inference — of  using  other  peoples'  work  for  the  purposes 
o   a  book. 

Cliarles  Bright. 

Caxton  House,  Westminster, 
January  '2nd,  1!>12. 


The  price  is  15s.,  as  advised  you  on  October  21st. 

"  The  code  providofl  what  is  difficult  to  find  in  others " 
refers  douV;tIess  to  commercial,  technical  and  engineering 
phrases  represented  by  half  a  code-word.  It  does  noi 
"  lessen  "  the  value  of  these  to  include  other  half  code-words 
which  represent  a  single  word  only.  The  most  common- 
place but  highly  necessary  words  are  alscj  not  to  h>e  found  in 
other  codes  and  have  therefore  to  be  cabled  at  full  price  as 
ordinary  words,  whereas  they  are  coded  from  the  "Cole"  Code 
with  a  saving  of  50  per  cent.  Such  words  combined  with 
phrases  in  common  use  permit  of  messages  teing  cabled 
economically  either  verbatim  or  in  a  condense<l  form.  Those 
who  use  codes  have  experienced  a  difficulty  in  finding  ready- 
made  sentences  which,  when  found,  only  approximately 
cxjnvey  the  meaning  intended. 

"  Secrecy  "  is  only  mentioned  en  passant.  No  prefix  is 
used. 

The  "  useful  matter  "  not  only  includes  banks  and  places, 
but  also  a  variety  of  words  and  phrases,  combined  with 
variable  figures. 

Is  it  a  "  mistake  "  to  employ  groups  of  pronounceable 
letters  ?  Certainly  millions  of  such  groups  are  successfully 
made  use  of  daily,  because  of  the  great  economy  gained 
thereby.  Artificial  words  are  necessarily  strange  to  the  eye, 
but  they  may  be  made  safe.  The  cable  authorities  who 
sanctioned  their  use  should  be  the  best  judges  of  what  they 
can  transmit ;  the  new  conditions  coming  into  force  give 
preference  in  time  to  code-words. 

The  five-letter  code- words  in  the  "  Cole  "  Code  have  been 
carefully  considered.  They  are  uniform,  viz.,  they  commence 
with  a  consonant-vowel-consonant  and  terminate  with  a 
consonant-vowel  or  vowel-consonant  syllable,  and  are  thus 
pronounceable.  There  is  a  two-letter  difference  in  five 
telegraphically.  The  total  number  of  words  is  small,  and 
substitution  not  at  all  probable.  Assuming  three  letters 
correct,  the  other  two  may  be  discovered  from  the  alpha- 
l^etical  arrangement.  It  is  stated  that  the  two-letter  difference 
has  not  been  complied  with,  as  shown  by  the  words  "  corsi," 
"  sorci,"  "  comip,"  "  pomic,"  &c.  It  is  evident,  though, 
that  to  make  corsi  into  sorci,  or  pomic  into  comip,  a  differ- 
ence in  two  lettere  must  be  made,  or  an  operator  must  make 
two  errors  in  five  letters.  Lastly,  if  the  words  were  con- 
sidered objectionable,  one's  own  pet  vocabulary  could  be 
used  with  the  "  Cole  "  code. 

It  is  stated  that  the  method  employed  to  gaiji  economy  is 
confusing.  If  this  refers  to  the  suggestions  for  advanced 
coding  in  the  appendix,  this  might  appear  so  to  an  ordinary 
user.  If  it  refers  to  the  body  of  the  code  or  to  the  manner 
in  which  a  word  and  group  of  figures  is  combined  in  one  code- 
word, it  is  misleading.  There  is  no  more  confusion  in 
representing  a  phrase  by  half  a  code-word  and  the  figures 
referring  to  it  by  another  half  code-word,  than  there  is  in 
using  a  full  code-word  for  each,  which  is  usually  done,  with 
a  loss  of  50  per  cent,  in  economy. 

But  practice  is  better  than  theory.  An  important  engi- 
neering firm  in  this  country  (I  enclose  name,  &c.,  to  verify 
the  assertion)  cabled  to  their  representative  abroad  (who  had 
never  before  used  the  "  Cole  "  code)  a  message  that  would 
test  to  the  utmost  the  reliability  of  any  code.  The  cable  in 
question  was  of  a  technical  character,  dealt  with  90  items, 
and  quoted  no  fewer  than  GG  five-figure  prices.  The  message 
was  condensed  into  54  words  by  means  of  the  "  Cole  "  code, 
effecting  a  saving  of  £G  as  compared  with  the  numerous 
codes  possessed  by  the  firm  in  question.  On  receiving  the 
written  confirmation  from  abroad  it  was  found  that  not  a 
single  error  or  misundei-standing  had  occurred.  Many  highly 
technical  messages  have  since  been  exchanged  satisfactorily, 
which  proves  that  the  code-words  are  not  unreliable  nor  the 

method  confusing. 

C.  H.  Cole. 

Rugby,  Demnber-^Oth,  1911. 


The  "Cole"  Code. 


I  should  be  glad  if  you  can  insert  the  following  remarks 
upon  your  notice  of  the  "  Oole  "  C-ode,  which  might  convey 
ur  wrong  impression  to  thofie  r©ftd^  who  hsve  not  seen  th?^ 
jjoolk  iri  cjueitioT^.  • ' 


Electricity  in  the  Textile  Industries. 

In  your  issue  of  December  29th,  1911,  appears  the  follow- 
ing :— "  The  Society  Industrielle  de  Mulhouse  is  oi-ganising 
a  number  of  competitions,  amongst  which  is  one  for  a  new 
application  of  olectricity  in  the  bleaching,  dyeing,  and  t^tile 
printing  industry." 

I  pbaU  be  skd  if  you  wilJ'--:::^ ttber  tbrongh  yom  paper  o? 
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by  poet — inform  me  to  what  extent,  in  addition  to  driving 
power,  electricity  is  used  in  the  above-mentioned  trades,  in, 
say,  Switzerland  or  America,  where  there  is  plenty  of  water 
power  to  generate  electricity.  Is  it  used  for  singeing, 
heating  drying  cylinders,  &c.  ? 

Textiles. 
Jamiary  1«#,  1912. 

[Perhaps  one  of  our  readei^s  will  favour  our  correspondent 
with  a  reply. — Eds.  E.R.] 


Diesel  Engrines. 

Having  noticed  at  times  that  there  appears  to  be  some 
amount  of  scepticism  as  to  the  steady  running  of  Diesel 
engines,  I  am  enclosing  a  portion  of  a  voltage  chart  which 
may  be  of  interest  to  some  of  your  readers.     This  chart  was 


taken  off  the  main  buses  here  (through  a  step-down  trans- 
former) during  the  12  midnight  to  8  a.m.  shift,  the  load  up 
to  7  a.m.  being  practically  constant.  The  only  set  running 
during  that  period  was  a  four-cylinder  Mirrlees  Diesel  engint\ 
direct  coupled  to  a  three-phase  K.C.C.  alternator. 

A.  J.  Ryan, 

C/iipf  Assistant,  Corporation  Pouer  Station, 

Gillingham,  Kent. 

January  2nd,  1912. 


Brancli  Office  Costs. 


'  The  life  of  a  filament  seems  to  be  one  length  to  the  maker 
and  another  to  the  user.  Equally  so,  the  ''should  be  cost " 
of  an  agency  to  an  employer  and  the  "  will  be  cost "  to  the 
agent.  At  the  start  of  a  New  Year,  when  good  resolutions 
are  being  made  to  be  broken,  many  firms  must  be  looking 
back  on  the  battlefield,  and  in  considering  the  slain  during 
the  past  1 2  months  must  be  wondering  whether  even  some 
of  the  victories  won  in  the  electrical  contract  world  have 
not  left  them  poorer  than  defeat  would  have  done,  as  well 
as  discontent  at  results  of  hard  fought  battles  lost.  At 
these  times  the  brain  of  a  well-meaning  managing  director 
reels  at  the  idea  of  again  examining  departmental  works 
costs,  and  turns  to  the  outside  ferreting  departments.  So 
much  has  been  written  about  internal  management  that  there 
seems  to  have  been  little  time  to  consider  branch  offices. 
•Should  I  close  that  office  or  work  it  direct  from  the  works, 
shows  a  saving  on  paper,  only  to  disappear  in  fact.  Should 
I  run  it  as  an  agency  or  change  the  branch  manager  ?  No  ! 
All  ray  branch  managere  are  above  suspicion  ;  they,  with 
me,  are  the  only  men  in  the  firm  not  looking  for  5  o'clock. 
To  work  the  district  from  here  is  no  good.  Did  I  not  try 
it  once  ?  An  inside  man  is  no  use  outside.  To  a  commer- 
cial mind  the  reason  is  obvious.  Now,  the  question  comes, 
what  percentage  cost  should  a  branch  office  or  agency  be 
worked  on  ?     Whether  employ  agent  or  servant '( 

All  representatives  have  a  "  connection  " — on  paper.  To 
■get  a  man  who  knows  the  ropes  is  comparatively  easy.  To 
get  one  whose  friends  are  buyers  or  owners  means  lifting  the 
percentage  cost  on  all  orders  obtained.  Such  a  man  naturally 
commands  more  salary  and  larger  expenses.  Do  the  extra 
orders  warrant  it  ?  My  chairman  (so  appointed  on  account 
of  his  technique,  be  it  only  wliispered)  suggests  raising 
prices  and  pressing  "  superior  manufacture."  Branches  are 
notified  (in  my  absence  abroad)  of  change  in  price  lists. 

Managers  hastily  write  by  return,  "Further  5  per  cent. 

'' off  lists  hot  enough  to  save  this  month's  crop  of  inquiries  that 

are  passing,"  "Other  suggestion  admitted  on   all  hands." 

-The  typist  evidently  made  a  mistake  in  writing  "  down  " 

for  "  up  "-"pi'obaWy   thi'oirgh  l.abit.     (^n   rpburnins' to  the 


works,  this  trouble  is  but  one  of  many  requiring  to  be 
straightened  out  by  me.  So  the  fact  is  plain,  generally 
speaking,  I  and  managing  directors  of  other  firms  with  me, 
must  rely  on  price,  assuming  our  men  are  workers.  The 
question  which  one  certainly  does  not  see  asked  in  print  and 
one  which  most  directors  are  interested  in,  is  what  should  be 
the  cost  in  percentage  on  orders  obtained  ? 

Of  course,  it  will  vary  with  the  local  conditions  of  transit, 
goods  and  passenger,  "  cutting,"  profit  obtainable  where 
"  specified,"  loss  where  there  is  a  fair  field  and  no  favour, 
and  also  on  turnover. 

Perhaps  some  of  your  readers  may  have  something  useful 

to  say  on  this  subject. 

Costlssima. 


Electricity  in  the  Home. 

The  amusing  article  on  page  852  of  the  Electrical 
Review,  on  "  Electricity  from  the  Consumer's  Point  of 
View,"  may  be  supplemented  by  the  follo^nng,  which  I  have 
received  from  an  old  friend  living  in  London — a  consumer  of 
the  Notting  Hill  Company,  I  think.     He  says  : — 

"  I  am  much  taken  with  electric  cooking,  and  should  like 
to  establish  it  here.  There  are  two  difficulties — the  hot- 
water  system  and  the  fire  for  the  servants  to  sit  by  in  the 
evenings  in  the  kitchen.  It  seems  to  me  that,  although  the 
electrical  cooking  may  be  economical  in  itself,  in  practice  it 
amounts  to  running  the  kitchen  fire  as  well." 

It  must  be  admitted  that  there  is  much  in  this  criticism, 
which  comes  from  a  distinguished  civil  engineer.  I  have 
replied  giving  him  some  details  of  the  Therol  heater  from 
the  Electrical  Review,  September  10th,  1909,  p.  415,  but 
I  have  received  no  lists,  and  do  not  even  know  whether  that 
promising  device  is  on  the  market  in  useful  sizes  for  a  large 
house.  I  have  also  given  him  data  as  to  radiators.  But  the 
moral  appears  to  be  this.  Why  do  not  those  who  sell  or 
exhibit  cooking  apparatus  co-operate  with  those  who  can  help 
to  draw  the  kitchen  fire  completely  ?  How  is  the  ordinary 
consumer  to  know  ?  And,  at  present  prices,  will  he  install 
when  he  does  know  ?  Surely  our  industry  is  very  kind  to  its 
rival. 


Calcutta,  DecemUr  20ih,  1911, 


J.  "W.  Meares. 


[Certainly,  the  "Therol"  system  is  on  the  market. 
Regarding  the  difficulties  mentioned  by'  our  correspondent, 
the  solution  adopted  by  Mr.  W.  W.  Lackie  for  his  own  house, 
noted  in  a  recent  issue  of  the  Electrical  Review,  may  be 
recalled.  Mr.  Lackie  uses  electricity  for  cooking,  &c.,  and  for 
heating  the  house  and  providing  hot  water  he  has  installed 
an  anthracite  stove.  An  electric  boiler  capable  of  supplying 
the  need  is  described  elsewhere  in  this  issue. — Eds.  E.R.] 


Capital  and  Labour. 

As  a  constant  subscriber  of  your  journal,  rather  a  long 
one,  too,  I  was  glad  to  see  your  open  letter.  But  your  charge 
against  Trade  Unionism  is  such  that  a  protest  ought  to  come 
from  some-one.  One  always  notes  in  your  journal  that 
where  the  men  come  into  conflict  with  the  employers,  the 
men  are  always  wrong.  You  condemn,  and  very  strongly, 
the  present  lock-out  in  the  cotton  trade,  and  the  cause 
thereof.  Yet  the  other  week  you  had  a  leader  on  the 
attempt,  shall  we  say,  of  the  E.C.A.  to  force  exevy  contractor 
into  their  Association.  When  trade  unionists  try  the  same 
methods,  they  are  wicked  agitators.  Yet,  methinks,  I  have 
never  seen  Mr.  Tate  described  as  such  in  your  journal. 

But  where  is  the  diiference  ?  To  be  fair,  vou  were  agkinst 
the  project,  but  if  the  principle  is  rotten  for  one  class  of 
individual,  why  not  for  another  ?  You  also  say  that  Capital 
and  Labour  should  go  hand  in  hand,  just  like  little  kiddies  to 
school.  Very  pretty,  but  what  do  we  find  ?  The  E.C.A.  in 
London  is  very  strong,  and,  therefore,  to  show  that  such 
a  pleasing  state  should  exist,  is  attempting  to  bring  about  a 
standard  rate  for  wiremen  that  is  below  the  recognised  L.C.C. 
and  trade  union  rate.  The  latter  rate  is  9^d.  per  hour 
fixed  at  a  joint  conference  between  representatives  of  the 
L.C.C,  the  Electrical  Trades  Union,  and  the  Contractors 
of  London,  over  a  dec-ade  ago,  and  before  the  E.C.A. 
existed.  Yet  the  E.C.A.  have  a  card  printed  which  says 
he  rate  of  London  is  9d.  per  hour  for  wii^miBn.     A  member 
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of  the  Electrical  Trades  Union,  if  he  is  known  as  such,  frets 
outed  by  the  majority  of  the  employers  ;  not  only  that,  Mr, 
Editor,  but  we  are  faced  with  an  attempt  to  reduce  our 
waojes,  even  if  thinpfs,  rent,  commodities,  &c.,  have,  a8  you 
truly  say.  fjone  up. 

I  know  a  case  of  a  man  who  for  more  years  than  he  cares 
to  remember  has  worked  for  a  certain  firm.  Not,  perhaps, 
a  brilliant  workman,  but  a  sober  and  just  one,  good  enough 
to  be  paid  for  years  even  more  than  the  L.C.C.  rate.  He 
became  a  member  of  our  Union,  and  after  some  time  a 
branch  official.  This  became  known,  and,  of  course,  he  had 
to  go.  "  Nothing  in,"  he  was  told.  Now,  this  firm  are 
Government  contractors,  and  as  such  have  to  pay  L.C.C. 
rates  of  wages  to  their  wiremen  (not  the  E.G. A.  rate  be  it 
noted),  or  else,  if  found  out,  go  ofif  the  list.  Now  this 
common  wireman  has  evidence  which,  he  says,  can  be  pro- 
duced to-morrow,  and  if  placed  in  the  right  quarters  (the 
E.T.U.)  would,  the  chances  are,  mean  the  -pen  being  put 
through  this  firm's  name.  Government  work  may  or  may 
not  pay,  but  it  is  an  asset  at  the  top  of  a  firm's  notepaper. 

But  this  man  won't  give  the  information,  not  for  fear  of 
the  E.C.A.,  strong  as  they  are,  not  for  fear  of  himself,  he  is 
not  without  a  pound  or  two,  but  for  sentimental  reasons, 
and  because  he  thinks  his  old  firm  more  sinned  against  than 
sinning.  Yet  men  like  this  Trade  Union  wireman  are  the 
scura  of  the  earth,  and  the  employers  are  the  salt.  That  is 
where  men  like  myself  fear  you  are  the  least  little  bit  one- 
sided ;  but  I  wiil  say  that  the  Electrical  Review  has 
always  treated  my  branch  witli  absolute  fairness. 

Anything  of  note  taking  place  you  always  have  space  for, 
and,  in  thanking  you  for  this,  I  feel  that  if  our  employers  had 
more  of  the  same  spirit  this  electrical  world  of  ours  would  be 
a  far  happier  place,  and,  T  think,  a  better  paid  place  for 
both  masters  and  men. 

W.  J.  Webb. 

(Electrical  Tracing  Union.) 
Fulham,  S.W.,  January  1th,  1912. 

[We  fully  appreciate  our  correspondent's  reference  to  our 
treatment  of  information  received  relating  to  his  branch  of 
the  Electrical  Trades  Union,  and  we  hope  that  he  will  never 
have  any  occasion  to  suggest  unfairness  on  our  part.  It 
seems  to  us  that  he  is  in  agreement  with  us  that  Capital  and 
Tiabour  should  go  hand  in  hand.  We  are  not  sure  whether 
be  suggests  that  we  have  called  Trade  Union  wiremen  "  the 
scum  of  the  earth,"  and  the  employers  "  the  salt."  Strongly 
as  our  views  may  have  been  si  ated,  we  are  not  accustomed 
to  use  abuse  against  either  ti  class  or  an  individual. 

If  it  has  happened  that  we  have  more  often  agreed  with 
the  employers,  it  has  been  because  the  points  in  the  various 
quarrels  between  Capital  and  Labour  have,  when  duly 
weighed,  convinced  us  of  the  terrible  danger  in  which  this 
(»untry  must  inevitably  stand  if  Industry — call  it  Capital  if 
you  will — is  to  be  taxed  up  to  the  hilt,  and  also  continually 
faced  with  increasing  demands  from  workers  who  appear  to 
imagine  that  there  is  no  limit  to  the  burden  which  Industry 
can  carry.  , 

If  we  are  one-sided,  we  are  so  by  conviction,  but  we  re- 
cognise, too,  the  rights  of  the  worker,  the  dignity  of  labour, 
and  all  its  legitimate  claims — also  the/reeJom  of  the  individual 
— and  we  hold  that  these  will  not  be  preserved  by  killing 
the  goose  that  lays  the  golden  eggs,  or  by  forcing  men  and 
women  into  Unions  against  their  inclinations. 

Our  correspondent  uses  our  leaderette  of  last  week  as  a 
peg  whereon  to  hang  many  things.  Let  us  be  content  with 
a  reference  to  his  fancy  that  we  deal  out  one  kind  of  treat- 
ment to  the  E.C.A.  and  another  to  the  Trade  Unions.  The 
former  sought  to  coerce  "every  contractor  into  its  Associa- 
tion." The  latter  seek  to  coerce  every  worker  into  their 
Unions.  Wherein  has  our  treatment  of  the  two  cases  been 
inconsistent  ? — Eds.  E.R.] 


PROCEEDINGS    OF    INSTITUTIONS. 


An  Aiitomatic  Starting^  Device  for  A'sjnrhronoiiR  Motom. 

By  N.  Pensabexe-Pkbez. 

(Thuci/Kition  on  pajjer  read  hp.forc,  the  ISSTITCTIOX  OK  ELECTRICAL 

Enoineers,  BirminghMm,   December  ]y/i,   1911.       For  fih»frac-t    of 

•paper  nee  our  lout  ijirue.) 

Mr.  a.  Lindsay  Forbtee  remarked  that  in  de«>igTiin(r  (fovemorB 
in  which  the  operating  wei(fht«  were  on  axes  ptrallel  to  the  rotating 
shaft  it  was  necessary  to  consider  the  effect  of  any  change  in  the 
rate  of  motion,  becaase  snch  change  affected  the  f^qailibrinm 
established  between  the  centrifugal  force  of  the  weights  and  the 
spring  which  opposed  it.  In  fig.  1  the  weight  of  the  brash  arm, 
while  centrifugally  opposed  to  that  of  the  governor  weight,  acted  in 
unison  with  it  with  regard  to  inertia  and  momentum.  If  the 
direction  of  rotation  was  reversed,  the  effect  would  be  reversed,  and 
it  would  be  interesting  to  know  whether  the  author  found  that 
with  a  reversible  motor  he  noticed  a  difference  between  the  per- 
formances in  the  two  directions.  When  starting  a  machine  which 
offered  a  constant  torque,  these  effects  would  not  be  of  as  much 
importance  as  they  might  be  where  the  torque  was  variable,  under 
which  conditions  the  rate  of  acceleration  would  also  be  variable. 

Db.  C.  C.  Gabbabd  said  that  the  invention  should  find  many 
useful  applications,  especially  where  three-phase  motors  were  to  be 
started  by  totally  unskilled  people,  but  he  did  not  think  the  appa- 
ratus would  supersede  the  ordinary  starter  in  large  wc  rks.  where 
the  motors  were  usually  started  by  a  skilled  person,  and  he  doubted 
whether  the  apparatus  was  cheaper  than  slip-rings  and  a  rotor 
starter.  He  thought  the  author  had  limited  the  usefulness  of  the 
paper  by  an  unnecessarily  mathematical  treatment.  lu  order  to 
achieve  success  in  any  electro-mechanical  appliance  it  was  necessary 
to  keep  the  working  forces  large  in  comparison  with  the  friction. 
With  the  author's  device  a  certain  speed  corresponded  to  a  fixed 
position  of  the  centrifugal  arrangement,  which  put  a  fixed  resist- 
ance in  the  rotor  circuit  independently  of  the  torque  required  to 
drive  the  load  at  that  speed.  It  seemed  to  him  that  if  the  starting 
conditions  were  very  different  from  those  sfllowed  for  in  the  design, 
complications  might  arise. 

Mr.  N.  Pensabene-Pebez,  in  reply,  said  that  in  actual  practice 
variations  of  speed,  owing  to  the  inertia  of  the  motor  itself  and 
the  machinery  driven  by  it,  were  too  slow,  and  the  stored  energy 
of  the  moving  weight  too  small  to  appreciably  produce  any  of  the 
effect  mentioned  by  Mr.  Forster.  He  had  recently  tried  the  case 
of  a  self-starting  motor  driving  a  dynamo  fully  excited,  on  which 
the  current  was  suddenly  varied  while  starting,  but  no  special 
fluctuation  of  the  motor  starting  current  was  observed,  owing  to 
this  sudden  change  of  load  torque.  This  was  found  when  running 
in  either  direction.  With  the  exception  of  the  moving  weight,  all 
the  weight  of  the  arms,  gear,  &c.,  was  balanced,  and  this  explained 
partly  why  the  phenomena  mentioned  by  Mr.  Forster  were  not 
noticeable  in  practice.  He  could  not  agree  with  Dr.  Garrard  that 
in  larger  motors  handled  by  skilled  persons  the  usual  slip-ring 
motor  and  starter  could  not  be  superseded  by  the  self-starting 
motor.  It  was,  of  course,  only  reliability  and  cheapness  which,  in 
time,  would  decide  this  point,  and  from  either  of  these  points  of 
view  the  balance  was  in  favour  of  the  automatic  self-starting 
motor.  No  unnecessary  mathematics  were  used,  and  all  the 
formulae  arrived  at  were  necessary  for  the  graphical  solution  given 
in  the  paper.  In  cases  where  the  load  torque  expected  was  Bmaller 
than  the  actual  torque  to  be  dealt  with,  the  apparatus  described 
could  be  easily  adjusted  by  a  simple  arrangement  which  woul<J 
prevent  the  contacts  going  all  the  way  back  under  the  action  of 
the  spring.  By  this  arrangement  only  a  fraction  of  the  resistance 
was  used  for  starting,  and  thus  a  larger  starting  torque  was 
obtained. 


Railway  Rates  on  Electric  Heating  Stoves. — It  is 

announced  in  the  London  Gazette  (January  5th)  that  application 
has  been  made  to  the  Board  of  Trade  by  the  various  railway  com- 
panies of  Great  Britain  and  Ireland  to  include  electric  heating 
Bjboves  in  Class  i,  Npticea  of  objectiop.  i|  any,  m^st  be  made  with jn 
fci  da-ye  from  January  8t6 


Magnetic  Apparatus  for  Testing  Endurance. 

At  the  meeting  of  the  Birmingham  Local  Section  of  the  Institu- 
tion OF  Electrical  Engineers,  on  December  13th,  Prof.  Gisbert 
Kapp,  Past  President,  gave  a  demonstration  of  his  magnetic 
machine  for  testing  the  endurance  of  steel  and  other  metals.  He 
said  that  ever  since  Woehlef  s  time,  now  half  a  century  ago.  it  was 
known  that  metals  become  fatigued,  that  is,  their  strength  is 
diminished  if  subjected  to  rapid  repetition  of  stress.  Steel  might 
support  quite  safely  a  load  of  \f>  tons  to  the  square  inch  if  con- 
tinuously applied,  but  if  such  a  load  were  repeatedly  put  on  and 
taken  off,  the  steel  would  become  fatigued  and  finally  break. 
Machines  for  putting  alternating  loads  on  test  7>ieces  were  also 
well  known,  lut  in  the  machine  hitherto  used  the  application  of 
the  test  load  was  purely  mechanical,  and  could,  therefore,  only  take 
place  at  a  modeiate  frequency.  If  the  problem  was  to  find  the 
effect  of  some  millions  of  applications  of  stress  the  process  naturally 
took  a  very  long  time.  In  the  machine  which  was  exhibited  to 
the  meeting  the  application  of  the  stress  was  by  means  of  an 
electro-magnet  energised  by  an  alternating  current  at  the  rate 
of  100  stresses  a  second,  and  it  was  thus  possible  to  subject 
the  test  piece  to  a  million  stress  applications  in  about  three 
hours.  The  time  required  to  find  out  whether  or  not  a  material 
was  suitable  for  machinery  where  high  speed  and  great 
mechanical  stresses  occurred  was  thus  considerably  shortened.  By 
testing  samples  of  steel,  iron  and  copper  for  strength,  Prof.  Kapp 
found  that  in  only  two  samples  of  common  iron  could  any  fatigue  be 
discovered  when  the  stress  was  kept  within  the  moderate  limits  of 
Fijto  6  tons  (3  to  4  tons  for  copper)  per  square  inch,^  although  »ome 
of  the  eample*  -rers  BUbiec*-"'^  ♦".  a»  man    as  15  millfon  st.'**'*^ 
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If,  however,  the  strcBses  were  raised  to  the  values  which 
prevailed  in  modem  high-speed  and  lightly-built  machinery,  the 
affect  of  repeated  application  became  very  noticeable— in  other 
words,  there  was  fatigue.  He  showed  a  test  piece  of  steel,  which 
in  a  length  of  3  in.,  had  under  the  repeated  applications  of  a  stress 
of  only  ly  tons  to  the  square  inch,  lengthened  by  t%  in.,  and  if 
left  in  the  magnetic  machine,  would,  undoubtedly,  have  broken 
under  that  stress.-  The  machine  was  just  stopped  in  time  to  prevent 
actual  rupture.  Yet  only  180,000  stresses  had  been  applied  to  this 
test  piece.  A  test  piece  of  the  same  steel  which  had  not  been 
treated  in  the  magnetic  machine  broke  in  an  ordinary  testing 
machine  with  a  load  of  26  tons  to  the  square  inch.  It  was  thereby 
clearly  demonstrated  that  fatigue  was  a  real  danger.  If  the 
material  were  subjected  to  fairly  high  and  often- repeated  stresses  of 
5  or  6  tons  to  the  square  inch,  there  was  practically  no  change  in 
the  strength  of  the  metal,  no  matter  how  long   it  had   been  in 


service. 


Institution   of  Electrical  Engineers. 

As  there  appears  to  be  some  misapprehension  as  to  whet  happened 
at  the  special  meeting  of  Members,  Associate  Members  and 
Associates,  held  at  Birmingham  on  November  22nd,  1911,  Mr.  H.  B. 
Matthews,  hon.  secretary  of  the  Birmingham  Local  Section,  has 
forwarded  to  us  a  copy  of  the  resolutions  which  were  passed  at 
that  meeting.    They  are  as  follows  :-  - 

1.  Proposed  that  proposed  new  Article  12,  Sub-Section  (u) 
should  be  deleted  and  that  Sub-Section  (d)  of  Article  12  of  existing 
Articles  should  be  substituted. 

2.  Proposed  that  Article  14  should  read  as  follows  :  "  Every 
candidate  for  election  or  transfer  to  the  class  of  Associates  shall  be 
a  person  of  good  education,  who,  althnvgh  not  eligible  as  a  Member 

'or  Associate  Member,  in  the  opinion  of  the  Council  is  so  connected 
with  the  applications  of  electricity  that  his  admission  as  an 
Associate  would,  in  the  opinion  of  the  Council,  conduce  to  the 
interests  of  the  Institution."     (Change  indicated  by  italics.) 

.3.  Proposed  that  new  Article  15  and  all  reference  to  Licentiates 
should  be  deleted. 

4.  Proposed  that  new  Article  15  should  read  as  follows  : — "Sub- 
scriptions be  not  raised  to  existing  members  of  any  class,  and  that 
subscriptions  of  new  members  of  any  class  joining  after  July  1st. 
1912,  or  transferring  after  July  1st,  1913,  be  according  to  the  new 
schedule  as  far  as  London  members  are  concerned,  and  at  the  old 
rate  for  members  living  more  than  20  miles  from  the  Institution 
buildings. 

5.  Proposed  that  in  new  Articles  66  and  69  the  clause  subject 
to  the  sanction  of  two  extraordinary  general  meetiiigs  be  inserted. 

6.  Proposed  that  the  final  decision  of  the  Institution  should  be 
taken  by  a  postal  vote  of  Corporate  Members  in  the  British  Isles  on 
the  leading  points  in  the  proposed  new  Articles  of  Association  to 
which  exception  has  been  taken. 


Small  Electricity  Supply  Undertakings. 

By  Peeot  a.  Spalding,  A.M.I.E.E. 

(Abstract  of  paper  read  before  the  INSTITUTION  OF  Electbical 
Engineers,  Dvblin,  December  Htfi,  1911.") 

The  supply  of  electricity  to  small  towns  and  villages  which  has  not 
made  much  progress  since  Mr.  A.  B.  Mountain  dealt  with  it  eight 
years  ago,  is  well  worthy  of  further  consideration  under  the 
improved  conditions  which  now  obtain. 

Generating  plant  and  mains  are  now  cheaper,  and  therefore  the 
annual  repayments  of  loans  are  reduced  ;  working  costs  are  lower, 
the  output  is  likely  to  be  greater  owing  to  the  reduced  cost  of 
lighting  by  metallic-filament  lamps,  and  better  profits  may  be 
expected.  Under  present  conditions,  electricity  can  be  generated 
locally  at  a  price  with  which  the  large  supply  companies  can  hardly 
compete.  Except  when  cheap  water-power  is  available,  which  is 
(seldom  the  case  in  the  United  Kingdom,  the  choice  of  generating 
plant  for  an  area  with  a  population  between  1,000  and  5,000  will 
usually  lie  between  suction  gas  plant  and  Diesel  oil  engines. 
Where  the  capacity  of  the  plant  does  not  ex,ceed  100  b.h.p..  the 
former  is  at  present  unquestionably  preferable, 

A  storage  battery  is  indispensable,  and  the  makers,  as  a  rule,  will 
maintain  it  at  its  rated  efficiency  for  an  annual  payment  of  about 
7i  per  cent  of  the  initial  cost.  Generally  a  D.c.  two- wire  220-volt 
system  of  distribution  is  suitable,  but  where  the  area  is  very  small, 
1 10  volts  may  be  preferable,  the  extra  cost  of  copper  in  the  mains 
being  set  off  against  the  greater  cost  of  a  battery  having  twice 
as  many  cells  of  smaller  capacity.  With  110  volts  the  use  of  bare 
copper  feeders,  instead  of  insulated  cables,  may  be  considered.  In 
view  of  the  excessive  cost  of  underground  mains  to  distribute  over 
a  thinly  populated  area,  every  effort  should  be  made  to  obtain  jier- 
mission  to  use  overhead  mains. 

As  in  most  cases  the  number  of  lamps  in  a  house  will  not  exceed 
six.  and  the  average  will  be  about  four,  small  consumers  may  be 
profitably  supplied  at  a  fixed  contract  rate  per  annum,  dispensing 
with  muter.s  and  saving  both  capital  and  working  costr.  The 
]att«r  should  not  exceed  r5d.  per  unit  generated,  and  the  total 
costs,  including  all  standing  charges,  could  bo  kept  at  or  below 
2id,  per  unit.  A  flat  rate  tariff  of  6d.  per  unit  should,  therefore, 
yield  a  profit  and  satisfy  the  ooiieumers.  The  cost  of  a  16-O.P, 
metal  lamp  burning  for  1,000  houre  per  annum  will  then  be  Os. 
The  geuerating  ooijte  will  b«  about  '213  per.  annum  per  100  sucli 
larnpB  connects,  (vnci  ?<ftfr  aUowingr  for  dist^riljiiMon,  re^*.  r»t*«j 


and  taxep,  management  expenses  and  special  charges,  the  gross 
profit  will  be  about  £30  per  annum  per  100  lamps.  While  in  the 
ca^^e  of  larger  houses  the  owners  will  not  accept  a  contract  on  the 
basis  of  9s.  per  annum  per  16-C.P.  metal  lamp  connected,  it  is  not 
difficult  to  draw  up  agreements  for  the  supply  of  large  installa- 
tions, including  domestic  utensils  as  well  as  lamps,  on  the  contract 
system.  The  necessary  installation  work  in  small  houses  should  be 
covered,  using  wood  casing,  for  Ss.  or  lOs.  per  point,  including 
switches  and  ceiling  roses  ;  the  wiring  would  remain  the  property 
of  the  undertakers,  the  tenant  being  charged  a  rental  in  addition  to 
the  contract  charge  for  electricity.  All  payments  should  be  made 
in  advance. 

The  undertaking  should  b«  carried  out  at  the  smallest  possible 
outlay,  the  generating  station  being  on  a  central  site,  and  the  size 
of  the  plant  being  based  on  the  est.imated  demand  for  the  first  two 
years  only. 

In  the  case  of  small  towns,  of  populations  from  6,000  to  15,000, 
the  same  principles  apply  in  the  main.  A  fairly  large  power  load 
may  ultimately  be  developed,  but,  in  the  first  instance,  it  is  wise 
to  consider  only  the  lighting  demand  for  the  first  two  years. 
Diesel  engines  have  the  advantage  that  they  can  be  started  up  and 
put  on  full  load  within  two  minutes  (the  author  has  seen  a  100-KW 
set  started  and  fully  loaded  in  28  seconds)  and  can  take  an  over- 
load of  10  per  cent.  They  are  also  very  economical  on  light  loads  : 
but  when  the  output  is  less  than  100  B.n.P.  the  balance  is  in  favour 
of  suction  gas  plant  on  the  score  of  first  cost. 

There  is  little  to  be  gained  by  the  use  of  the  three-wire  system  at 
440-220  volts,  unless  a  reasonably  large  power  load  is  expected.  It 
is  probable  that  the  demand  for  heating  and  cooking  purposes  will 
increase  much  more  rapidly  during  the  next  few  years  than  it  has 
in  the  past. 

A  small  central  station  was  erected  21  years  ago  to  supply  the 
town  of  Galway,  with  two  water  turbines  developing  75  b.h.p.  each 
The  mains  consisted  of  bare  copper  tubes  enclosed  in  6-in.  sewer 
pipes,  and  supported  every  6  ft.  by  earthenware  insulators,  the 
pressure  being  120  volts.  The  author  recently  inspected  a  number 
of  those  tubes,  and  found  them  generally  in  a  remarkably  good 
state  of  preservation. 

In  1907-8.  three  new  feeders  were  installed,  consisting  of  copper 
tubes  carried  by  porcelain  ring  insulators  in  fibre  conduit ;  these 
have  given  excellent  results.  Each  conductor  carries  200  amperes 
at  800  amperes  per  square  inch,  and  the  total  cost  of  each  feeder 
averaged  about  Ts.  6d.  per  yard  of  trench,  being,  therefore,  con- 
siderably less  than  that  of  insulated  cables.  During  the  past  ten 
years,  four  separate  batteries  have  been  installed,  all  of  which  are 
maintained  by  the  makers  on  a  10-year  contract,  and  are  in  good 
order.  In  1909,  the  author  erected  an  overhead  line  to  a  small  sea- 
side suburb  If  miles  away,  of  bare  copper  cable,  costing  in  all  £631. 
The  services  cost  £127  (exclusive  of  meters)  to  65  consumers,  thus 
averaging  £1  19s.  Id.  each.  The  lighting  connections  aggregate 
1,194  equivalent  30-watt  lamps,  and  the  heating  apparatus  9J  KW. 
49  consumers  pay  by  meter  at  5d.  per  unit,  and  19  pay  under 
contract. 

The  average  revenue  per  30-watt  lamp  connected,  over  12  months, 
was  6s.  1  Id.  in  the  case  of  the  flat  rate  consumers,  and  78.  lOs.  in 
the  case  of  the  contract  consumers,  showing  a  revenue  13  per  cent, 
higher  for  the  latter  than  for  the  former.  Similar  figures  for 
business  premises  in  the  town  are  7s.  4d.  flat  rate,  and  10s.  contract. 
A  study  of  published  statistics  of  51  undertakings  in  towns  having 
a  population  of  less  than  15,000  shows  that  the  average  revenue 
per  unit  sold  should  be  not  less  than  twice  the  working  costs  per 
unit  sold,  to  ensure  a  reasonable  profit  on  the  working.  Of  the 
51  cases,  26  were  municipal  undertakings,  of  which  only  eight 
showed  a  surplus,  while  25  of  the  private  undertakings  showed  a 
surplus  :  but  the  net  profits  represented  only  12  per  cent,  on  the 
capital,  and  thus  the  results  did  not  indicate  very  satisfactory 
business.  Forty  of  these  undertakings  use  a  three-wire  system  at 
460-230  volts  or  thereabouts.  The  power  load  has  made  very  little 
headway. 


Tlie  Electrical  Engineeringr  Laboratory  at  the  Heriot-Watt 
College,  Edinburgh. 

By  Prof.  P.  G.  Baily,  M.A.,  F.R.S.E. 

(Ab»traot  of  paper  read  before  the  Institution  of  Electrical 
Engineers  at  Edinhtriih.) 

Although  the  electrical  engineering  laboratories  in  the  Heriot- 
Watt  College  have  been  in  existence  for  many  years,  a  recent  and 
large  increase  of  space  has  necessitated  a  complete  rearrangement 
and  reconstruction. 

The  rooms  include  an  elementary  laboratory,  separate  rooms  for 
direct  and  alternating  current  machinery,  a  photometer  room,  a 
room  for  sLandardising  and  testing  work,  a  small  room  for  chemical 
work,  a  museum  and  drawing  office,  a  battery  room,  a  workshop, 
and  a  private  room  for  the  staff,  while  another  room  will  be  avail- 
able in  the  future. 

Students  work  in  groups  of  two,  but  for  many  advanced  experi- 
ments three  workers  are  often  able  to  do  better  work  than  two. 
Text-books  for  the  laboratory  are  not  u.'^ed.  A  detailed  description 
that  does  not  fit  the  apparatus  is  of  little  value,  and  even  if  the 
head  of  the  laboratory  writes  his  own  text-book,  he  is  thereby 
restricted  from  modifying  uis  courses.  For  the  more  elementary 
work,  I  have  cut  down  the  instructions  to  a  single  quarto  page,  of  a 
size  to  fit  the  laboratory  books,  For  advanced  work,  the  oommeroi&l 
folder  or  binder  is  used. 

Three  or  four  kinds  of  Bupplv  ftra  required  for  the  ampler  direct. 
Ci^rrant  work.    Thee^  are  »«pp|if(^  fpro  tbrw  bpittfiries     Tlw  ftrlft 
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ha*  five  cellH  of  1,200  ampere-hourB  output.  The  second  ha«  60 
cells  of  350  arnpere-hours,  and  the  third  has  120 cells  of  40  ampere- 
hourB.  Also  the  town  supply  at  230  volts  and  4«0  volts  is  on  tap  at 
many  places. 

It  was  found  that  with  only  eight  cables  34  steps  could  be 
obtained,  rantring  from  4  to  130  volts.  These  eight  leads  are 
brought  into  every  room.  The  first  three  leads  give  4,  ii  and  10 
volts,  and  are  connected  to  the  large  cells  by  heavy  metal  strips  for 
large  currents.  The  othf;r  cells,  connected  in  series  with  these,  dis- 
tribute through  lighter  strip,  gauged  to  carry  100  amperes.  The 
material  is  aluminium  strip,  1  in.  X  i  in.,  set  on  edge  and  supported 
in  the  slots  of  teak  bearers  hung  from  the  ceiling  or  fixed  in  the 
walls.  The  slots  are  insulated  by  troughs  of  micanite.  Con- 
nection to  switchboards  is  made  by  copper  strip  bolted  to  the 
aluminium. 

The  small  battery  of  120  cells  distributes  by  a  multiple  telephone 
cable  of  23  wires,  feeding  the  photometer-room  and  the  ppecialroom 
for  standardising  work,  research,  and  elaborate  bench  experiments. 
To  connect  this  to  its  fuseboard,  thick  lead  wire  is  soldered  to  the 
lugs  and  rises,  supported  by  insulators,  well  aVjove  both  tiers  of  cells. 
Single  No.  18  lead-covered  wire  is  soldered  to  the  lead  wire,  and  the 
joint  is  protected  by  a  sleeve  of  india-rubber  tubing,  sealed  at  both 
ends  with  acid-resisting  paint  (fig.  1).  To  allow  of  continuous  use 
of  a  uniform  voltage  this  battery  is  charged  in  two  halves,  and 
either  half  can  be  independently  charged,  leaving  the  other  for  use 


Fiu.  1. 


up  to  120  volts.  The  batteries  are  charged  through  lamp  resistances 
from  the  town  mains,  but  as  the  five  large  cells  are  more  exten- 
sively used,  they  are  given  a  periodic  special  charge  from  a  low- 
voltage  dynamo.  The  cells  are  all  charged  in  series,  and  no  doubt 
some  get  overcharging  ;  but  as  the  last  battery  endured  for  10  or 
12  years  under  a  system  no  less  severe,  it  is  clear  that  no  great  sav- 
ing could  be  obtained  by  any  device,  no  matter  how  uniformly 
it  caused  the  cells  to  be  worked.  It  is  well  to  use  cells  with 
plenty  of  lead  in  the  positive,  and  I  find  that  for  this  purpose  the 
pattern  with  a  solid  centre  grooved  at  the  sides  lasts  much  longer 
than  any  fancy  pattern  or  plugged  type. 

In  all  necessary  rooms,  four  wooden  straps  were  carried  round  all 
the  walls,  which  serve  for  attaching  877itchboards,  either  perma- 
nent or  temporary,  galvanometer  stands,  brackets,  or  any 
appliance  anywhere.  A  12-in.  board  forms  a  complete  belt  for  the 
attachment  of  cable  to  the  switchboard. 

Practically  the  only  furniture  is  worktables  and  cupboards.  As 
these  may  be  moved  into  new  places,  they  have  been  made  of 
standard  size.  All  movable  tables  are  four-legged  with  one  leg 
adjustable,  to  provide  against  inequalities  on  the  floor. 

I  have  endeavoured  to  standardise  terminals,  using  three  sizes — 
voltmeters,  5-ampere  size,  and  50-ampere  size.  To  a  large  extent 
three  sizes  of  cable  are  used  to  correspond  with  the  terminals, 
voltmeter  wires  being  V.I.R.  flexible,  and  current  wires  being  the 
braided  flexible  used  for  brush  connections  on  dynamos.  These  are 
finished  with  brass  ends  to  fit  the  terminals.  The  cable  ends  are 
very  cheap,  being  merely  a  short  piece  of  brass  rod  driven  a  little 
way  into  a  short  piece  of  brass  tube.  The  stranded  wires  are 
sweated  into  the  tube,  and  a  short  piece  of  india-rubber  tube, 
previously  slipped  over  the  cable,  is  drawn  down  over  the  brass 
tube,  to  prevent  the  brading  from  coming  loose  (fig.  2). 


Fig.  2. 


The  elementary  room  was  required  to  accommodate  some  50 
students,  or  25  benches. 

Most  of  the  instruments  employed  are  of  the  wall  pattern,  and  it 
has  been  found  very  convenient  to  use  them  as  such.  Down  .the 
centre  of  the  tables  runs  a  partition  of  two  stiff  beams,  and  at  short 
intervals  on  the  upper  beam  are  pairs  of  pins  at  standard  centres. 
All  instruments  are  mounted  on  wooden  boards,  with  holes 
corresponding,  to  the  pins,  and  india-rubber  pads  at  the  back.  With 
this  inexpensive  arrangement  an  instrument  can  be  set  in  place  or 
changed  at  once,  the  bench  is  kept  more  clear,  and  the  scales  are  in 
the  proper  position  for  reading.  The  instruments  are  compactly 
stored  in  the  cupboards  by  pushing  the  boards  vertically  into  racks 
or  slots  along  the  shelves,  and  the  range  of  the  instrument  being 
painted  on  the  edge,  anyone  can  be  picked  out  quitk'y.  Heavy 
leads  of  aluminium  strip  or  bare  copper  rods.  No.  6  s.VT.G.,  run 
along  the  top  of  the  partition.  On  each  bench  below  is  fixed  a 
switch  with  two  flexible  leads  which  reach  to  the  rods  and  clamp 
to  them. 

Tables  at  the  end  of  the  room  are  fitted  with  both  current  and 
potential  leads,  and  a  230-volt  supply  to  allow  for  special  esperi- 
ments.  In  setting  out  dy names  and  motors,  to  simplify  wiring  and 
to  permit  of  variety  of  function,  a  combination  of  permanence  and 
flexibility  is  nequured.  Many  years  ago  I  set  out  the  dynamo  room 
at  the  then  University  College  of  Liverpool  with  two  long  parallel 


pairs  of  slotted  rails,  set  flush  with  the  floor  in  bed«  of  concrete, 
and  all  slide  rails  were  made  with  bolt  centres  to  fit  them.  Any 
machine  could  be  set  down  anywhere  in  line  with,  or  parallel  to. 
any  other  for  direct  coupling  or  Ijelt  drive.  After  trying  other 
arrangements  and  seeing  many  laboratories,  I  decided  that  nothing 
was  better  than  the  flush  rails,  and  I  have  gone  back  to  this 
system.  There  are  three  rows  of  machines  ;  two  rows  are  set  on 
the  slotted  rails,  and  the  third  row  consists  of  permanently  fixed 
sets,  but  on  occasion  these  can  drive  or  be  driven  by  machines  on 
the  centre  row  by  a  belt. 

The  machines  in  the  direct-current  room  are  of  various  sizt-s. 
froma2i-H.P.  motor,  mostly  used  forl>eginnerBand  for  donkey  work, 
up  to  a  60-H.P.  motor  and  dynamo.  They  include  a  10-H.P.  four- 
pole  motor  for  4 GO  volts,  by  Bruce  Peebles,  with  two  commutatijig 
poles  and  skewed  main  poles  :  a  10-KW.  two-pole  dynamo  by 
Siemens  ;  a27-H.i'.  motor  used  fcr  driving  dynamos  ;  a  direct-couple*! 
20-H.P.  set  by  the  Electric  Coni?truction  Co..  each  wound  for  4»io 
volts  ;  a  fiO-H.P.  motor  for  4^)0  volts,  and  a  40-KW.  dynamo  for  230 
volts,  also  made  by  the  Electric  Construction  Co.,  to  show  the 
properties  of  high-speed  machines,  at  2,000  b.p.m.  ;  a  British 
Westinghi-use  I.'j-h.p.  machine  for  460  volts,  capable  of  working  up 
to  25  H.p.  for  half  an  hour  ;  and  a  25-u.P.  Briti.sh  Weatinghouae 
traction  motor  of  normal  kind  complete  with  gearing. 

The  permanent  driving  motors  in  both  direct-current  and 
alternating-current  rooms  are  supplied  with  current  from  the  town 
mains.  For  a  given  motor  all  the  controlling  apparatus  may  be 
strictly  allocated,  and  I  screw  them  all  up  on  a  flat  board  and  fit 
them  all  with  front  terminals.  The  student  has  to  connect  every- 
thing up,  even  to  the  "  no-voltage'  coil  on  the  starter,  but  he  finds 
them  so  arranged  that  when  connected  up  they  form  a  reasonable 
switchboard,  with  switches  and  instruments  in  convenient  places. 
Leads  to  the  machine  are  led  under  the  floor,  and  rise  by  an  iron 
stand-pipe  to  terminals  on  the  machine.  By  this  means  all  trailing 
wires  are  avoided. 

The  main  switchboard  may  be  taken  as  a  type  of  all  the  others. 
On  the  board  are  the  live  terminals  of  the  eight  battery  leads,  the 
230-volt  leads  and  the  460-volt  leads  of  the  town  mains.  On  the 
table  below  are  two  pairs  of  flexible  cables  to  every  machine,  one 
for  armature  currents  and  one  for  shunt  currents.  It  is  a  general 
principle  of  all  the  switchboards  that  the  terminals  on  the  upright 
slate  are  the  suppliers  of  current,  and  are  liable  to  be  live  whether 
ostensibly  in  use  or  not.  All  wires  ou  the  table  are  dead,  if  not 
connected  to  any  terminals.  For  alternate-current  working,  to 
maintain  some  standard  co-ordination,  all  machines  are  arranged  to. 
be  under  normal  conditions  of  magnetisation  with  a  pressure  of  10 
volts  per  period,  this  applying  to  star  connections  in  three-phase 
machines  and  the  primaries  of  transformers.  Frequency  variation 
without  change  of  magnetisation  is  obtained  on  the  speed  of  the 
direct-current  driving  motors,  and  change  of  magnetisation  is  per- 
formed on  the  exciting  circuits  of  the  alternators.  The  usual  upper 
limit  of  voltage  is  600  at  60  periods,  and  I  prefer  working  at  300 
volts,  30  periods,  though  one  single-phase  machine  will  give  1,000 
volts  at  100  periods  for  testing  purposes. 

There  are  three  alternators— two  of  30  KW.,  by  Vickers,  Maxim 
and  Co.,  for  either  three-phase  or  single-phase  supply,  and  an  old 
one  of  10  KW.  for  single-phase.  The  30- KW.  machines  are  designed 
for  exhaustive  testing. 

The  two  machines  are  connected,  one  at  each  end,  to  a  55-H.P. 
motor,  one  through  a  flange  coupling,  the  other  through  a  Eaveus- 
worth  magnetic  clutch,  kindly  presented  by  Electric  Clutches,  Ltd. 
By  means  of  this  clutch  the  machine  can  be  released  at  foil  speed 
for  determining  losses  by  the  slowing-down  method,  and  the  clutch 
permits  of  mechanically  coupling  the  machines  with  any  required- 
phase  difference.  When  connected  in  parallel  the  effects  of  circu- 
lating currents  round  the  two  armatures  can  thus  be  studied  under 
known  conditions.  Also  two  currents  of  any  required  phase 
difference  can  be  produced  for  experimental  work. 

Other  machines  are  a  15-h.p.  six-phase  rotary  converter,  by 
Crompton  k  Co.,  with  removable  damping  grids  and  sundry  search 
coUs,  and  a  15-h.p.  induction  motor,  by  the  British  Westinghouse 
Co.,  with  a  wound  rotor  and  a  squirrel-cage  rotor,  both  with  slip- 
rings  for  search  coils.     There  are  also  two  7-H.P.  induction  motors. 

The  method  originally  used  at  the  Board  of  Trade  and  adopted 
by  the  National  Physical  Laboratory  for  measuring  an  alternating 
difference  of  potential  is  used  as  a  standard,  that  of  a  Kelvin  multi- 
cellular voltmeter,  and  telescope  or  spot  of  light.  A  Nernst  lamp 
produces  a  large  spot  of  light  on  a  scale  set  6  ft,  6  in.  high  on  a 
horizontal  half -circle  some  10  ft.  in  diameter,  and  the  observer 
stands  inside.  The  actual  scale  is  about  11  It.  long,  reading  from 
0  to  170  volts,  with  good  separation  from  40  volts  onwards.  Each 
volt  is  therefore  about  1  in.  long,  and  tenths  can  be  read  with  great 
ease.  Multiples  are  arranged  by  a  potentiometer  resistance  up  to 
1,360  volts  in  multiples  of  2— i.e..  170,  340,  680,  1,360,  which  give 
plenty  of  overlap  between  steps. 

For  the  meaturepient  of  extra-high  voltage  the  method  proposed 
is  to  use  a  very  high  resistance  across  the  terminals,  and  to  tap  off 
a  small  proportion  for  measurement  on  an  electrostatic  voltmeter. 

The  resistance  is  based  on  a  method  described  some  years  ago  by 
one  of  the  staff  of  the  National  Physical  Laboratory,  in  which 
solution  of  potassium  iodide  dissolved  in  amyl  alcohol  is  enclosed  in 
a  glass  tube  with  cadmium  electrodes.     I  propose  a  set  of  30  tubes 
of  some  3  mm.  bore,  each  1  metre  long.     Each  tube  has  electrode 
at  the  ends,  so  that  all  bends  for  connecting  tube  and  tub*  are  mad 
with  wires  and  not  with  glass. 

For  a  maximum  range  of  170  volts  on  the  instrument  and 
possible  maximum  of  80,000  volts  on  the  resistance,  the  tappin 
has  a  resistance  of  200,000  ohms.     The  capacity  of   the  electro^ 
meter  does  not  exceed  O'OOOl  microfarad,  so  that  at  a  frequency  o.' 
100  the  rediiction  of  the  r«eistano«  is  not  more  than  one  part  in- 
5,000.    The  total  power  absorbed  at  80,000  volts  is  43  watte.    Tbd^ 
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tubes  -will  He  horizontally  one  above  another,  supported  by  two 
stripe  of  ebonite  or  mioanite,  which  will  be  held  out  from  the  wall 
by  teak  bearer.-^  The  whole  set  of  tubes  will  occupy  a  space  of 
1  X  U  metres,  placed  well  out  of  reach,  with  the  higrh-potential 
terminal  at  the  top.  Even  if  an  accident  oocure  and  a  tube  breaks, 
no  continuous  live  conductor  can  fall  down. 
For  current  standards  Lord  Kelvin's  balances  are  used. 

i7o  be  concluded.) 
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R.  W.  Paul. 

A  variety  of  instruments  was  shown  by  Mr.  Paul,  many  of  them 
being'  improved  forms  of  apparatus  which  we  have  previously 
described.  Among:  the  exhibits  was  an  enclosed  tapper  key.  tig.  9. 
provided  with  platinum  contact?,  so  arranged  that  they  cannot  be  sub- 
jected to  undue  hammering.  These  contacts  have  a  rubbing  action. 
and  are,  therefore,  always  clean.      The  working  parts  are  enclosed 


Fig.  y. — Enclosed  Tapper  Key. 


in  such  a  manner  as  to  be  readily  accessible  by  the  removal  of  two 
screws.  The  key  may  be  locked  in  the  '  on  "  position  by  rotating 
the  knob  into  the  marked  position,  thus  enabling  it  to  be  used  as 
a  switch. 

Another   item   was  the   Campbell   inductometer  bridge  fig.  10, 
which  has  been  specially  developed  as  a  convenient  self-contained 


Fig.  10. — Campbell  Inductometeb  Bridge. 


apparatus  for  the  measurement  of  small  inductances  by  the 
Maiwell  bridge  method.  It  contains  a  simplified  form  of  the 
well-known    Campbell    variable    nritual    inductance  incorporated 


with  the  ratio  oolle,  so  that  the  apparatus  is  ready  for  use  when 
connected  up  to  any  source  of  alternating  current,  a  telephone, 
which  is  used  as  a  detector  of  the  null  point,  and  a  non-inductive 
rheostat.  The  scale  of  the  instrument,  which  is  about  30  cm.  long, 
gives  a  range  from  01  to  10  microhenries,  and  the  readings  are 
extended  by  means  of  internal  primary  and  secondary  multipliers 
u])  to  1  millihenry.  The  bridge  is  thus  capable  of  measuring  self- 
inductances  up  to  2  millihenries  with  an  accuracy  of  al)0ut  one 
part  in  500.  The  instrument  is  simple  and  comiiact,  and  the 
internal  connections  are  plainly  marked  on  the  ebonite  terminal 
plate. 

A  third  item  of  interest  was  a  cheap  form  of  slide  potentio- 
meter, which,  while  not  pretending  to  compete  with  expensive 
forms  of  the  instrument,  nevertheless  is  thoroughly  practical  and 
attains  to  a  high  degree  of  precision.  The  double-pole  selecting 
switch  is  so  arranged  as  to  provide  a  convenient  means  of 
reversing  the  polarity  if  the  connections  to  the  terminals  have 
been  wrongly  made,  and  balance  to  standard  cell  can  be  checked  at 
any  time  without  moving  either  switches  or  slider,  by  simply 
pressing  a  key.     There  are  17  potential  points  on  the  switch  dials, 


Fig.  11.— Slide  Potentiometer. 


giving,  with  the  slide  wire,  a  range  up  to 
adjusted  to  a  standard  value,  and  the  slide 
same  value  by  moans  of  an  internal  shunt 
is  tapped  otf  on  this  shunt,  giving  a  very 
and  making  a  mechanically  sound  job. 
rheostat  is  of  a  much  improveil  pattern 
and  all  the  coils  are  of  manganin. 

Elliott  Bro.<, 


IS  volts.  The  coils  are 
wire  is  adjusted  to  the 
;  the  switch  zero  point 
sharp  zero  on  the  wire 
The  fine  adjustment 
giving  reliable  contact. 


Besides  a  variety  of  switchboard  and  portable  instruments,  the 
latest  patterns  of  the  Wimperis  recording  accelerometer  and  of  the 
"  Century  "  standard  testing  set  were  shown,  as  well  as  the  c.w.  triple- 
testing  set — an  ammeter,  wattmeter,  and  voltmeter  in  one  portable 
case,  covering  a  wide  range  of  measurements,  both  A.c.  and  D  C. 

The  new  'Century  "  testing  set,  electrically,  is  identical  with  the 
older  pattern,  but  many  imjwrtant  improvements  in  the  design 
have  been  effected. 

The  two  smaller  shunts  for  the  ammeter  are  packed  in  the  lid 
of  the  instrument,  and  the  two  larger  ones  for  150  and  500  amperes 
are  in  a  separate  receptacle,  which  can  be  attached  to  the  main 
case  so  as  to  form  one  unit,  or  if  the  larger  shunts  are  not  required, 
these  can  be  left  behind,  thus  considerably  reducing  the  weight  to 
be  carried. 

Changes  of  range  on  the  voltmeter  are  obtained  by  a  multi- 
way  switch.  This  switch  is  so  arranged  that  the  lid  of  the  case 
cannot  be  closed  unless  the  switch  is  left  on  the  highest  range,  I.e., 
750  volts.  This  does  away,  to  a  very  great  extent,  with  the  danger 
of  the  instrument  getting  burnt  out,  due  to  a  high  voltage  being 
put  on  to  a  low  range. 

F.  Harrison  Glew. 

Mr.  Glew  showed  a  number  of  interesting  experiments  in  con- 
nection with  radio-activity.  By  me^ns  of  spirals  coated  with 
radium,  he  demonstrated  the  transmission  of  electricity  through 
the  air  from  a  charged  body  to  an  electroscope  several  feet  away, 
the  latter  becoming  charged  with  electricity  of  the 'same  sign.  He 
showed  also  the  rapid  decay  of  the  emanation  from  actinium  with 
the  aid  of  his  "  actinium  lamp,"  and  conducted  other  experiments 
with  pure  radium  bromide  and  pure  mesothorium. 

The  Cambridge  Scientific  Instrument  Co..  Ltd. 

Perhaps  the  most  interesting  exhibit  of  this  company  was  a 
Duddell  permanent  magnet  oscillograph,  specially  designed  and 
developed  for  use  on  60, 000- volt  electrical  circuits.  Owing  to  the 
high  sensitivity  of  this  instrument,  it  is  possible  to  employ  non- 
inductive  high  resistances  without  having  to  dissipate  a  large 
amount  of  electrical  energy.  Thus  the  true  wave  form  of  the 
current  supply  is  always  obtained  with  certainty,  the  use  of  trans- 
formers with  their  risk  of "  wave  distortion  being  unnecessary. 
The  outfit  was  shown  working  on  the  ordinary  A.c.  mains  of  the 
College. 

Another  interesting  exhibit  was  the  Paschen  galvanometer  (fig.  1 2). 
This  instrument  is  of  the  moving-magnet  astatic  type,  in  which  the 
m.ngiiets  are  arranged  in  two  groups  and  the  coils  are  arranged  in 
pairs,  as  in  the  Thomson  galviuiometer.  The  coils  are  designed  to 
secure  the  maximum  effect  for  a  given  resistance  of  copper,  by 
winding  with  different  sizes  of  wire,  beginning  with  the  smallest 
size  and  winding  each  layei-  so  that  it  lies  within  the  surface,  the 
polar  equation  of  which  is  ?"  ■»  d'^  sin  0,  when  r  is  the  length  of 
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the  radius  makliif;  nn  an^le  9  with  tbo  axlH  of  the  coil,  tind  d  tba 
value  of  r  when  9  «  90'.  FoUowinj?  Paiichen'a  dosi^'nt,  the  coiln 
have  been  wound  with  six  uhen  of  wire  on  an  elliptical  formei, 
which  Bhape  permits  tho  use  of  tho  f!Teate><t  numVx'r  of  mag-nete, 
and  at  the  sanie  time  produces  a  field,  tho  nbape  of  which  U  more 
e'Kcient,  the  reault  beinjj  a  very  big'h  dejf  rcc  of  sennitivity. 


Fig.  12.— Paschen  Galvanometer. 


The  Paschen  thermopile,  a  modified  fonn  of  that  designed  by  H. 
Rubens,  the  material  aiid  the  arrangement  of  the  consecutive 
junctions  being  taken  from  the  Rubens  model,  was  also  shown.  In 
this  device  the  heat  capacity  of  the  system  is  greatly  diminished  ; 
the  temperature  increase  due  to  radiation  is  98  per  cent,  in  2  seconds, 
and  practically  complete  in  four. 

An  improved  laboratory  chronograph,  a  cathetometer,  and  the 
Rosenhain  and  Melsom  portable  potentiometer,  were  shown,  and 
lastly,  we  may  mention  the'',  Whipple-Fery  radiation  pyrometer,  a 
modification  of  the  standard  pattern  of  Fcry  radiation  pyrometer, 
for  measuring  extremely  high  temperatures  in  salt  baths,  crucibles 
of  molten  metal,  &c.  Fig.  1.3  illustrates  a  portable  outfit.  The 
working  depends  on  the  radiation  of  heat ;  the  blind  end  A  is  made 
of  quartz,  fireclay,  plumbago  or  steel,  A:c.,  and  is  inserted  in  the 
source  of  heat  to  be  measured.  The  part  c  is  a  steel  tube,  bolted  at 
D  to  the  pyrometer '■  head"  E,  in  which  is  fixed  a  small  thermo- 
couple and  mirror.  The  heat  of  the  end  A  radiates  up  the  tube, 
and  striking  on  the  mirror,  is  brought  to  a  focus  at  the  i^oint  where 
the  thermo-couple  is  fixed.  A  millivoltmeter,  attached  to  the  leads 
as  shown,  indicates  the  actual  temperature.  A  valuable  feature  of 
the  Whipple-F6ry  pyrometer  is  that,  should  the  blind  end  A  break, 
due  to   any   cause,   it  can   be  quickly   and   easily   I'enewed  with 


Fig.  13. — Whipple-Fery  Pyrometer. 


cheapness  and  without  fear  of  the  calibration  of  the  instrument 
being-  altered, 

India-Rubbeb,  Gutta-Peecha  and  Telegraph  Works 

Co.,  Ltd. 

Referring  to  the  new  form  of  Wheatstone  bridge  described  in 
our  last  issue,  we  are  informed  that  this  was  designed  by  Mr.  A. 
Dittmar,  of  Shooter'e  Hill,  and  is  known  as  the  "  Dittmar  pattern 
bridge  or  resistance  box." 

LTo  be  continued,^ 


German  Lamp  Prices. — To  correct  a  possible  misappre- 
hension, we  wish  to  point  out  that  the  note  on  this  subject  in  our 
last  Issue  related  to  a  reduction  which  took  place  about  the  same 
time  aa  that  which  was  eflfeoted  in  this  country  ;  there  has  been  no 
reduction  in  Germany  since  then.  The  note  was  inserted  mainly 
on  account  of  the  interesting  explanation  which  it  contained  with 
respect  to  the  relations  of  the  various  manufacturers  regarding 
patent  rights. 

Life  of  an  Ediswan  Lamp. — With  reference  to  the 
results  recently  published  of  testa  carried  out  by  a  large  municipal 
supply  station  on  Royal  Ediswan  metal  (tungsten)  filament  lamps, 
the  company  have  just  received  the  following  letter  from  the. 
engineer  of  one  of  the  principal  supply  authorities  :  "  With  further 
reference  to  the  life  test  made  on  a    85-watt  lOo-volt   '  Royal 

Fdiswan'   metal-filament   lamp the  lamp  gave  out   after 

'buminij  continuou*ly  for  6,97u  hours." 


NEW    ELECTRICAL    DEVICES.    PITTINGS 
AND    PLANT. 


"Peel-Conner"  Intercommunication  Telepbonen. 

The  General  Electric  Co..  Ltd..  of  67.  Queen  Victoria  Street 
E.G.,  have  introduced  a  special  "auto-reset"  type  of  intercoramnni- 
oation  telephone  for  wall  and  desk  use  ;  one  of  the  latter  pattenu 
is  shown  in  the  accompanying  illustration,  fig.  1.  The  novel 
feature   of    this   instrument   is   the   automatic   movement    which 


Fig.  1. — "  Auto-Reset  '  Desk  Telephone, 


enables  the  telephone  to  be  answered  at  any  time,  without  the 
necessity  of  returning  the  switch  to  the  "home''  position.  The 
new  tyjje  can  be  used  equally  well  for  either  central  or  local 
battery  working.  Standard  sizes  are  made  for  from  5  to  20  lines. 
A  number  of  other  new  telephones  are  described  in  the  new  list 
Section  K,  just  issued  by  the  company. 

The  D.  &  G.  Reading:  Lamp. 

We  illustrate  in  fig.  2  the  D.  &  G.  adjustable  reading  lamp  which 
is  being  supplied  by  ME.SSR3.  Drake  &  Gobham.  Ltd..  66.  Victoria 
Street,  Westminster,  S.W.  It  is  useful  for  a  variety  of  positions — 
on  the  desk,  as  a  reading  lamp,  a  piano  lamp,  and  as  a  table  lamp. 
It  has.  as  its  most  important  feature,  a  revolving  shade  by  which 


Fig.  2.— The  D   x  G.  Reading  Lamp 


the  light  can  be  projected  to  any  angle  and  concentrated  wherever 
desired  ;  all  direct  rays  can  be  prevented  from  reaching  the  eyes. 
The  lamp  can  be  adjusted  at  any  angle  without  taking  out  any 
screws  or  bolt.  The  reflector  is  a  perfect  parabola  and  small  hol«« 
are  arranged  round  the  reflector  base,  permitting  the  heat  to  escape, 
and  preventiug  blackening  of  the  lamp.  A  number  of  illustration* 
showing  the  adaptability  of  the  lamp  appear  in  a  booklet  recently 
issued  by  the  firm. 

The  "  Belenns  "  Electric  Boiler. 

Referring  to  a  remark  in  our  leader  last  week  regarding  the  need 
of  an  electrical  substitute  for  the  kitchen  boiler  Messrs.  Eastman 
AND  Warne,  of  241  and  243  Acton  Vale.  W.,  have  brought  to  our 
notice  their  '"  Belenus "  boiler,  which  is  designed  to  give  an 
unlimited  supply  of  hot  water  for  household  purposes. 

The  apparatus  consists,  as  shown  in  section  in  fig.  3.  of  a  cast- 
iron  cylinder  provided  with  corrugations  in  the  interior  to  give  a 
large  heating  surface,  and  with  deep  grooves  on  the  exterior  in 
which  the  heating  elements,  of  the  metallic  type,  are  embedded. 
As  nnny  as  18  circuits  taking  500  watts  each  can  be  used,  and 
these  tian  b«  ocnaected  up  by  switches  in  any  desired  combinatioa, 
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taking  only  30  watts  when  all  are  in  series.  The  usual  arrangrement 
is  to  eniploy  four  or  five  switches  giving  a  range  from  500  watts  to 
!>  KW.  A  smaller  heater  takes  from  20  watts  to  3  kw.  The  water 
to  be  heated  passes  through  the  interior  of  the  cylinder,  and  cannot 
come  into  contact  with  the  heating  elements,  which  are  surrounded 
by  aji  air  jacket  to  prevent  waste  of  heat. 

In  the  ordinary  way  the  boiler  is  connected  up  to  a  hot-water 
tank  as  shown  in  fig.  i.  exactly  as  the  kitchen  boiler  is  connected, 
so  that  the  water  automatically  circulates  through  the  heater  and 


Fio.  3.— Section  of  "Belenus"  Electric  Boiler. 


is  fctored  in  the  tank.  In  practice  the  heater  would  not  usually  he 
fixed  Cas  shown)  in  the  bath-room,  but  in  the  kitchen  or  scullery, 
or  in  a  convenient  cupboard  out  of  the  way.  As  many  as  six 
bathsful  of  hot  water  have  been  drawn  off  from  a  40-gallon  tank 
fitted  with  one  of  these  heaters,  the  water,  when  the  heater  is 
working  at  maximum  consumption,  being  heated  almost  instan- 
taneously ;  the  efficiency,  according  to  a  member  of  the  staff  of  the 
electrical  department  of  a  Metropolitan  Borough,  who  has  installed 
one  in  his  private  house,  is  almost  88  per  cent,  over  all. 

Where  an  electric  oven  is  also  in  use,  it  is  convenient  to  arrange 
the  connections  so  that  when  a  moderate  but  uniform  heat  is 
required  in  the  oven,  all  the  oven  elements  are  used,  in  series  with 
the  boiler,  thus  utilising  the  surplus  energy  to  heat  water  ;  this  is 
preferable  to  turning  on  only  one  of  the  oven  elements,  which 
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Fig.  4.— r.lETHOD  of  Coupling  the  '"Belenus"  Boiler. 


gives  a  local  heat  instead  of  a  uniform  heat  throughout  the  oven. 
It  will  be  noticed  that  the  heating  elements  of  the  boiler  can  never 
rise  much  above  a  temperature  of  212°  F,,  as  water  is  always  present 
inside  the  heater. 

The  elements  in  this  boiler  are  arranged  on  the  same  principle 
as  those  in  the  "Hot-point'  flat-irons  of  the  same  makers.  They 
consist  each  of  a  strip  of  chemically  and  electrically  inert  material 
about  1  in.  in  width,  wound  with  heavy-gauge  wire  in  close  lurns. 
In  the  heater  illustrated  each  eknient  is  24  in.  long,  and  carries  a 
maximum  loading  of  500  watts.  The  loading  is  therefore  at  the 
very  low  rate  of  but  little  more  than  10  watts  per  square  inch  of 
surface.  The  elements  are  embedded  in  the  slots  shown  in  gection 
in  figure  3,  the  slots  being  previously  lined  with  pure  mica. 

Another  useful  device  of  similar  construction  is  a  bronding-iron 
for  meat,  &c.,  which  can  be  kept  red-hot  for  days  together  without 
sufl'ering  any  injury. 

Elt'ctiic  Signs. 

The  sign  shown  in  fig.  5  is  one  selected  from  a  number  intended 
for  difiFerent  clahscs  of  service,  and  shown  in  the  new  list  of  the 
"  Attk.vcta  '  EleciTvIcal  Co.,  of  ir- ^  Fetter  Lane,  London,  E.C.     It 


is  a  shop-window  reflector  sign  for  inside  use,  and  is  claimed  to  give 
a  good  illumination  without  glare.  The  sign  front  is  made  of 
hammered  copper  (repouss6),  and  the  lettering  is  pierced  out  and 


Fig.  5.— An   "Attracta"  Sign. 


backed  up  with  opal  glass.  The  lamps  burn  horizontally.  Two 
sizes  are  listed,  one  measuring  3  ft.  x  4  in.  to  take  four  incandescent 
lamps,  and  the  other  4  ft.  Gin.  x  12  in.  to  take  six  lamps.  The 
firm's  other  advertising  signs  include  the  "Reflex"'  sign,  made  of 
wood  with  gilt  lettering  and  with  enamelled  roof  reflector,  and  the 
rigid  glazed-box  sign,  both  of  these  being  for  outside  service. 


BUSINESS  NOTES. 


Slide    Rule  for   Shippers. — We  have   received  from 

Messrs.  Scholey  &  Co.,  Ltd.,  of  151,  Queen  Victoria  Street, 
E.G.,  a  slide  rule  for  shipping  measurements  which  they  are  issuing 
for  the  use  of  firms  engaged  in  the  export  trade.  The  usual  con- 
vention in  ascertaining  shipping  "  weight"  is  to  reckon  40  cb.  ft. 
per  ton,  and  therefore  it  is  necessary  to  determine  the  volume  of  a 
packing  case  in  terms  of  this  unit.  This  is  easily  accompli.><hed 
with  the  aid  of  the  slide  rule,  which  has  three  scales  marked  in 
feet  and  inches,  and  a  fourth  graduated  in  "cubic  tons  "  and  tenths. 
The  length,  breadth  and  depth  of  the  package  being  known,  two 
motions  of  the  slide  rule  at  once  give  the  number  of  "cubic  tons" 
contained  in  the  case.  The  scale  has  a  range  from  0'5  to  50 
"  cubic  tons,"  and  can  be  used  to  deal  with  packages  up  to  40  ft.  in 
length  ;  it  ought  to  prove  extremely  useful  to  shippers,  saving 
much  calculation  and  reference  to  tables. 

AVillans    &    Robinson,    Ltd. — We    understand    that 

among  recent  turbine  orders  received  by  Messes,  Willans  and 
Robinson,  are  the  following  : — 

New  South  Wales  Government. — Three  7,000-KW.  turbines,  and  one 
.■">,000-KW.  turbine,  coupled  to  Dick,  Kerr  alternators,  and  pro- 
vided with  surface  condensing  plants,  all  in  connection  with 
suburban  railway  electrification. 

Warwick  Coal  Co. — Two  750-KW.  mixed-pressure  turbines,  coupled 
to  G.E.G.  alternators,  to  be  supplied  with  Willans  jet  condens- 
ing plants. 

Lethbridge  Corporation  (Canada). — One  1,500- kw.  turbine,  coupled 
to  Siemens  alternator,  and  provided  with  surface  condensing 
plant. 

Ipswich  Corporation. — One  1,000-kw.  turbine,  coupled  to  Siemens 
DC.  generators,  and  provided  with  surface  condensing  plant. 
(Repeat  order.) 

Frank  Smith  Diamond  Estates,  South  Africa. — One  1,200-KW.  tur- 
bine, coupled  to  Vickers  three-phase  alternator,  and  provided 
with  surface  condensing  plant. 

Salford  Corporation. — Two  1,000-KW.  turbines  and  condensing 
plants. 

A  large  number  of  Diesel  engine  orders  have  also  been  secured, 
including  the  following  :— 

The    Tata    Hydroelectric    Supply    Co.,   Bombay. — Three    100-h.p. 

engines  for  driving  alternators. 
Whitehead   Torpedo  Co. — One   100-h.p.  engine  for  driving   a  D.c. 

generator. 
Messrs.  Macadam  &  Co.,  for  Buenos  Ayres.— One  200-h.p.  engine 

for  driving  a  D.c.  generator. 
Messrs.    Mitrovitch    Bros.  —  Three    50-H.i*.    engines    for    driving 

crushers. 

Conilliercial  lectures. — The  liondon  School  of  Eco- 
nomics and  Political  Science,  Clare  Market,  Kingsway,  W.C,  has 
issued  a  list  of  short  courses  of  lectures  on  commercial  subjects  that 
have  been  arranged  for  the  Lent  term.  They  include  six  lectures 
on  "  The  Trade,  Industry  and  Finance  of  the  British  Empire  "  by 
Mr.  Ben  Morgan  on  Wednesday  afternoons,  beginning  January  24th  ; 
an  elementary  course  of  11  lectures  on  "The  Organisation  of  English 
Foreign  Trade,"'  by  Mr.  A.  J.  Sargent,  on  Thursday  afternoons, 
beginning  January  18th  ;  three  lectures  by  Mr.  C.  K.  Hobson  on 
"The  Export  of  Capital'":  10  lectures  on  "The  Economics  of  the 
Distribution  of  Goods,"'  by  Mr.  W.  Calvert  :  two  lectures  on  '"  The 
Economics  of  the  Iron  Trade,  "  by  Mr.  Harold  Jeans  :  and  various 
other  subjects.  Copies  of  the  complete  annoiu  cements  can  be 
obtained  from  the  Hon.  W.  P.  Reeves,  director,  at  the  School  as 
above. 
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Condensind^    Plant. — The    following'  three   iiiijtoitaiit 

contractH  for  conden.sinff  plant  have  recently  been  received  by  the 
MiuRLEKS  Watson  Co.,  Ltd.,  of  Glasgow  : — 

(jlaxtjov)  (,'orporatioii  TrannDtiy  Power  Sfittidn,  Pinkxton. — One  pet 
of  surface  condensing  plant  for  5,000- KW.  alternator.  Thecondenner 
is  of  direct  flow  typo,  havinff  10,200  nq.  ft.  coolinp  surface.  The  air 
pump  is  of  the  Mirrlees-Leblanc  rotary  type,  and,  tofjether  with 
the  water-extractinpf  pump  and  centrifugal  circulatin^f  pnmp,  is 
driven  direct  from  an  auxiliary  steam  turbine  running  at 
2,000  R.P  M.  The  plant  is  designed  to  deal  with  72,000  lb.  of  steam 
per  hour,  giving  a  vacuum  of  28  in.  with  water  at  70°  F.  This  is 
the  seventh  set  supplied  by  the  firm  for  the  Pinkston  power 
station. 

Lirorpool  C/trporatUin. — Two  sets  of  snrface-condensing  plant  for 
Lister  Drive  No.  1  power  station.  These  condensers  work  in 
connection  with  ;},500-K\v.  turbo-alternators  by  the  British 
Thomson-Houston  Co.  The  condensers  are  of  circular  type,  having 
11,000  sq.  ft.  of  cooling  surface,  and  are  fitted  with  Mirrlees- 
Ed wards  three-throw  air  pumps,  motor-driven.  This  is  the 
eighth  set  supplied  by  the  firm  to  the  Liverpool  Corporation. 

Manchester  Corporation. — One  set  of  barometric  jet  condensing 
plant  for  the  Stuart  Street  station.  This  plant  will  work  in 
conjunction  with  a  4,000-kw.  exhaust-steam  alternator,  supplied 
by  Messrs.  Jas.  Howden  &  Co.,  and  will  be  capable  of  dealing  with 
1.37,500  lb.  of  steam  per  hour,  giving  a  vacuum  of  271  in.  with 
water  at  sO°  F. 

Calendar^  and  Catalogues. — Messrs.  McCli  re  axd 

Whiti'ield,  of  the  Mersey  Dynamo  Works,  Adswood,  Stockport, 
have  again  sent  us  a  very  serviceable  Letts's  pocket  diary  and 
note-book  for  lttl2.  A  £1,000  accident  insurance  coupon  will  be 
found  in  the  pocket. 

Messrs.  Donovan  &  Co.,  47,  Cornwall  Street,  Birmingham. — 
Sixteen -page  catalogue  giving  tabulated  sizes  and  prices,  accom- 
panied by  small  and  neat  illustrations,  of  light  and  heavy-gauge 
conduits  and  fittings,  conduit  couplings,  elbows  and  bends,  conduit 
boxes,  switch  and  ceiling-rose  boxes,  special  cast  boxes,  earthing 
clips,  water-tight  fittings,  china  connections,  conduit  bender,  a 
special  joint  box  for  power  work,  wireraan's  tools,  and  sundries. 

Messrs.  Wm.  Wadsworth  &  Sons,  Thynne  Street  Works, 
Bolton. — Several  attractively  produced  publications  regarding  the 
firm's  manufactures.  One  very  fully  describes  and  illustrates  the 
"  Wadsworth  "  electric  lift  for  hotels,  hospitals,  warehouses,  &c. 
Another  contains  numerous  views  of  runways  and  transporters 
fitted  up  for  different  classes  of  buildings  and  works,  also  travelling 
chain  Jolocks,  pulley  blocks,  &c.  Two  smaller  pamphlets  give 
names  of  representative  firms  using  the  Wadsworth  electric  goods 
lifts. 

The  Dowsing  Radiant  Heat  Co  ,  Ltd..  105,  Great  Portland 
Street,  London,  W.C. — A  new  12-page  pamphlet  (List  B)  has  been 
prepai-ed  containing  illustrations  and  prices  of  a  number  of  their 
electric  cooking  appliances.  Our  readers  hardly  need  to  be  told  that 
the  firms  experieiice  in  the  manufacturing  of  electric  heating- 
apparatus  dates  back  a  very  long  time.  As  long  ago  as  1902  Mr. 
H.  J.  Dowsing  was  demonstrating  to  public  audiences  the  possi- 
bility of  using  electricity  for  cooking  purposes.  The  manufactures 
shown  in  this  list  include  frying  pans,  combined  grill,  toaster  and 
hot-plate,  electric  toasters,  soldering  irons,  kettles,  milk  sterilizers, 
hot-water  jugs,  flat-irons,  bronchitis  kettles,  electric  heating  pads, 
an  electric  cooking  range,  and,  of  course,  luminous  electric  radiators. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House, 
77,  Upper  Thames  Street,  London,  E.C. — Two  new  brochures  are 
just  being  issued--one  concerned  with  the  "Mnzda  "  lamp,  and  the 
other  with  the  new  "Gem  "lamp.  The  "  Mazda  "  booklet,  by  means  of 
fetching  little  illustrations,  shows  how  to  use  lamps  properly,  and 
secure  the  best  illumination,  and  it  contains  a  concise  description 
of  lighting  by  Mazdaliers — the  name  given  to  a  complete  lighting 
set,  consisting  of  a  Mazda  lamp  with  a  properly-designed  reflector 
and  gallery  to  hold  the  reflector  in  correct  position.  The  list  is 
produced  in  pleasing  colours.  A  supply  can  be  obtained,  with  con- 
tractor's name  and  address  over-printed,  on  application  to  the 
Publicity  Department  of  the  company  at  the  above  address.  The 
"  Gem "  lamp  pamphlet  is  also  attractively  printed,  and  it  sum- 
marises the  merits  and  advantages  of  the  "  Gem  "  lamp.  Copies 
are  now  being  distributed,  and  contractors  can  also  obtain  these 
with  their  name  and  address  over-printed,  on  application  to  the 
B.T.-H.  Publicity  Department. 

The  General  Electric  Co.,  Ltd..  (".7,  Queen  Victoria  Street. 
London,  E.C. — New  List,  Section  K,  eleventh  edition,  consisting  of 
80  pages  of  illustrated  descriptions,  with  prices,  &c.,  of  various 
telephones  and  telephonic  accessories,  fire  alarms,  water-level 
apparatus,  and  electric  clocks.  The  compilers  of  the  list  have 
endeavoured  to  keep  the  number  of  instruments  at  a  minimum,  and 
to  standard  the  apparatus  both  with  regard  to  parts  and  details.  A 
number  of  improvements  have  been  effected  and  new  designs  intro- 
duced. From  among  the  variety  of  apparatus  i-kown  we  may 
select  the  following  for  mention  : — Direct  -  working  tele- 
phones specially  suitable  for  private  house  installations  ;  battery 
call  telephones,  with  induction  coils  ;  intercommunication  tele- 
phones ;  magneto-call  telephones;  "Strongphone"  telephone; 
iron-case  magneto-waterproof  telephones  ;  telephono  brackets. 
Several  pages  are  occupied  with  diagrams  of  connections. 

Messrs.  Pooley  &  Austin,  25,  Victoria  Street,  London,  S.W. — 
■lO-page  catalogue  devoted  to  illustrated  (art  paper)  description?, 
and  fully  tabulated  price  information,  of  the  "Panda"  country 
house  and  other  electric  lighting  plant.  Combinations  of  plant 
under  different  circumstances  and  in  various  forms  are  given.  The 
contents  include  the  following  : — Petrol-electric,  paraffin-electric, 
high-grad^  petrol-eleotrio,  high-grade  paraffin-electric  generating 
sets  :  Thoriieycroft-Mawdsley  genei-ating  sets  ;  crude-oil  generating 


.itetfl  :  horizontal  direct-couple<i  or  i/  •  i-.ven  paraffin  gfia'irat'.;.' 
sets  ;  Bru.Hton  automatic  plants  ;  .svi"-  'i/nird-  for  direct  ru.iriii,/ 
and  for  accumulators ;  complete  lighting  plants ;  Mawdsley 
"Zone  '  dynamos  and  motors;  motor-Btarters  and  pauela  ;  direct- 
coupled  gear  pumps.  The  firm  have  supplied  a  large  number  of 
country  house  sets,  and  they  have  had  actual  experience  with  all 
the  types  contained  in  this  booklet.  The  information  is  ?et  forth 
in  a  form  which,  it  is  hoperl,  will  save  Kome  trouble  in  the  pre- 
paration of  estimates. 

Messrs.  Kripka  A:  Jacobv.  11.  Queen  Victoria  Street,  Lordon. 
EC. — We  have  received  several  priced  leaflets  from  this  firm 
regarding  the  "Graetzin  '"  metal-filament  lamps. 

Messrs.  ENOiNEERiNf;  and  Arc  Lamps,  Ltd..  Chingford, 
Essex. — Twelve-page  booklet,  containing  attractively  set-out  in- 
formation respecting  their  "Beacon,"  "Sunrae."  "White  Star.'* 
Gilbert  enclosed,  Davy  enclosed,  and  "'Cnllinan  "  arc  lamp?.  A 
number  of  copies  of  this  booklet  will  be  forwarded  to  contractors 
on  application.  A  separate  leaflet  gives  particulars  of  the 
'Attractor"  electric  advertising  sign,  with  flasher  and  tapper — a 
device  A'hich  attracted  a  good  deal  of  attention  at  the  recent 
Olympia  Electrical  Exhiljition. 

The  Hart  Accumulator  Co.,  Ltd.,  Marshgate  Lane.  Stratford, 
London,  E. — We  have  once  more  been  favoured  by  this  company 
with  one  of  their  serviceable  desk  blotting  pads  with  top  pocket. 

From  Messrs.  W.  H.  Wilco.x  \:  Co.,  Ltd.,  of  2H,  Southwark 
Street,  London,  S.E ,  we  have  received  one  of  their  usual  date 
remembrancers  for  the  current  year.  It  has  monthly  slips  on  each 
of  which  illustrations  of  some  of  the  firm's  engineering  stores 
appear. 

The  General  Electric  Co..  Ltd..  67,  Queen  Victoria  Street, 
London,  E.C. — Users  of  the  G.E.C.  Daily  Reminder  have  been  sup- 
plied with  a  set  of  refills  for  this  very  convenient  de^k  engagement 
record,  for  the  current  year. 

Messrs.  Venner  &  Co.,  of  tj.  Old  Queen  Street,  London,  S.W., 
have  sent  out  to  their  friends  a  handy  Jittle  souvenir  in  the  form 
a  leather  visiting  card  case  which,  being  less  bulky  than  the 
ordinary  pocket  case,  occupies  just  as  much  space  as  such  a 
necessity  should  in  pne's  dress  suit  pocket.  Messrs.  Venner  have 
only  a  few  left,  but  they  invite  regular  recipients  of  their  souvenirs 
whom  they  may  have  inadvertently  overlooked,  to  communicate 
with  them. 

Messrs.  Mavor  lV  Coulson.  Ltd.,  47.  Broad  Street,  Mile  End. 
Glasgow. — Hanging  calendar  for  1912,  with  bold  figuring  on 
monthly  tear-off  slips,  above  which  are  illustrations  of  the  firm's 
electric  motors. 

From  Messrs.  J,  W.  Brooke  i:  Co .  Ltd..  Adrian  Works, 
Lowestoft,  there  has  come  to  hand  a  neat  desk  memoranda  book. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  13  and 
14,  Blomfield  Street,  London,  E.C. — We  have  received  a  hanging 
calendar  for  ]'.tl2.  with  daily  slips,  each  of  which  has  a  thought 
from  the  poets.  Neat  illustrations  of  the  firms  fuse-boxes  appear 
in  colour  on  the  card. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby. — Pamphlet 
No.  2,247.  just  issued  by  this  company  contains  an  interesting  set  of 
photographs  typical  of  some  of  the  applications  of  the  B.T.-H. 
electric  drive  to  widely  varying  conditions  in  the  cotton,  flax,  jute 
and  woollen  branches  of  the  textile  industry.  The  views  are  each 
accompanied  by  a  few  sentences  of  descriptive  information,  and  the 
installations  covered  are  those  at  the  following  works  :  Braidwater 
Spinning  Co.,  Ballymena,  Ireland  ;  the  English  Sewing  Cotton  Co., 
at  Skipton  ;  J.  &  P.  Coats,  Ferguslie,  Paisley  :  J.  Orr  .t  Sons. 
Castleton,  Manchester  ;  Joshua  Whiteley  &  Co.,  Ltd.,  Iluddersfield  : 
J.  Faulkner,  Ltd..  Walkden  -.  Convoy  Woollen  Co.,  Convoy,  Donegal  ; 
James  Scott  &  Sons,  Dundee.  We  understand  that  the  B.T.-H.  Co. 
have  installed  electrical  plant  in  textile  mills  in  the  United  Kingdom 
to  the  extent  of  upwards  of  30,000  HP.,  and  in  addition  they  are 
able  to  place  at  clients'  disposal  experience  obtained  by  the  installa- 
tion of  over  400.000  h.p.  in  textile  mills,  dating  back  over  many  year?. 
Messrs.  Pope's  Electric  Lamp  Co.,  of  Hythe  Rr>ad.  Willesden, 
have  issued  a  calendar  for  1912  in  quite  a  novel  form.  A  stout 
card  is  cut  to  the  shape  of  a  lighthouse  (many  of  our  readers  will 
recall  the  firms  exhibit  at  Olympia)  with  a  Pope  British-m-ide 
metal  lamp  in  the  tower  showing  '"  a  light-way  to  a  lighthouse. " 
It  is  in  appropriate  colourinp',  and  the  month,  day  and  date  are 
shown,  through  openings,  by  revolving  card  disks  fixed  behind. 
Readers  applying  on  their  business  paper  to  the  company  will 
receive  one  of  these  calendars,  which  is  made  to  either  stand  or 
hang  as  required. 

Mr.  Chas.  H.  Blume,  The  White  Building,  Fitzalan  Square, 
Sheflield. — Wall  calendar  for  1912  with  monthly  slips  above  which 
appears  a  list  of  some  uses  for  which  the  firm's  varnishes,  enamels, 
and  other  specialities  are  adapted. 

The  .\rmorduct  Manue.\cturing  Co.,  Ltd.,  Farringdon 
Av-^nue,  London,  E.C. — New  12-page  list  (No.  G  1,112)  in  which  are 
given  particulars  with  illustrations  and  prices  of  the  "Gral" 
metal-filament  lamps,  candle  lamps,  train-lighting  lamps,  battery 
lamps,  auto-transformers,  shock  absorbers,  reflectors,  '  Gral-arc  "' 
fittings  for  interior  and  exterior  lighting,  metal  lamp  shades, 
"Holophane- Benjamin"  steel  reflectors,  and  Holophane  reflectors. 

Meeting:  of  Creditors. — John  ^Iusobave  ct  Sc^xs,  Bolton. 

— The  Ft  nun  rial  Time.<  contains  a  report  of  a  meeting  of  the  ( reditors 
of  this  well-known  company,  which  was  held  at  Bolton  on  the  4th 
inst.  Mr.  Harold  Mather,  the  voluntary  liquidator,  presided.  The 
business  is  one  of  the  oldest  in  Bolton,  and  was  registereii  as  a  com- 
pany in  1897.  "For  the  past  three  years  profits  were  made,  but 
owing  to  the  state  of  trade  during  the  last  two  years  and  five 
months,  the  company  had  sustained  heavy  losses.  The  authorised 
capital  is  £200,000.  in  £10  shares,  of  which  £S.  per  share 
has   been    paid    up,    according  to  a  return  dated  September  2r-i*^h. 
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1911,  while  there  were  mortgfapes  and  charges  which  required 
registration  under  the  Companies'  Act,  1907,  of  £11.5,000  at  that 
date.  The  total  assets  as  a  going  concern,  exclusive  of  uncalled 
capital  as  at  December  8th,  1911,  showed  a  substantial  surplus  over 
all  liabilities.  After  hearing  the  liquidators  report,  the  creditors, 
to  the  number  of  about  150,  agreed  imanimously  to  continue  Mr. 
Mather  as  liquidator.  It  appears  that  the  receiver  and  manager, 
Mr.  Arthur  Kirkham,  who  was  appointed  by  the  Court  on  behalf  of 
the  debenture-holders,  is  running  the  businpss,  and  it  is  understood 
that  a  scheme  for  reconstruction  is  being  formulated  which,  it  is 
'  hoped,  will  be  successfully  carried  through,  as  the  firm  have  a  long 
and  honourable  record,  and  are  large  employers  of  labour." 

Dissolutions  and  Liquidations.— Ernest  Scott  and 

Mountain,  Ltd. — A  meeting  of  creditors  is  called  for  January  18th 
at  the  Station  Hotel,  Newcastle-upon-Tyne.  The  resolution  to  wind 
up  was  passed  at  a  meeting  held  on  December  29th,  and  Mr.  J.  L. 
Oliver,  32,  Grainger  Street  West,  Newcastle-on-Tyne,  was  appointed 
liquidator. 

North  British  Electric  Power  Syndicate,  Ltd. — A 
meeting  will  be  held  on  February  13th  at  695,  Salisbury  House, 
London  Wall,  E.C.,  to  hear  the  liquidator's  account  of  the 
winding  up. 

Bankruptcy   Proceedings, — C.  A.  Smith  (trading  as 

C.  J.  Smith,  electrician,  23,  King  Street,  Regent  Street,  London). 
— Application  for  debtor's  discharge  is  to  be  heard  on  January  23rd, 
.  at  Carey  Street,  W.C. 

Aluminium  in    Italy. — Negotiations  are   in  progress 

between  the  Italiana  Societa  Alluminio  and  the  French  aluminium- 
producing  companies  with  a  view  to  making  a  Franco-Italian 
trust  in  opposition  to  Swiss  producers. —  Giornale  del  Larori 
Pnhbhchi. 

Book  IVotices. — Willing'' s  Press  Guide,  1912.  London  : 
James  Willing,  jun.,  Ltd.  Is. — This  very  handy  directory  has 
reached  its  39th  year.  It  is  all  that  it  claims  to  be — a  concise 
and  comprehensive  index  to  the  Press  of  the  United  Kingdom, 
arranged  both  alphabetically  and  geographically.  It  also  contains 
a  list  of  some  colonial  and  foreign  journals. 

"  Proceedings  of  the  American  Society  of  Civil  Engineers,'' 
Vol.  XXXVII,  No.  10.     December,  1911.     New  York  :  The  Society. 

"  L'Annuaire  du  Bureau  des  Longitudes,  1912."'  Paris  :  Gauthier- 
Villars.     Price  1  fr.  50  c. 

For  Sale. — The  Paisley  Corporation  electricity  depart- 
ment has  for  disposal  one  300- kw.  Ferranti  steam  alternator,  five 
Ferrantj  rectifiers,  and  about  200  Wright's  maximum-demand 
indicators.  The  Tunbridge  Wells  electricity  department  has  for  dis- 
posal two  Ferranti  rectifiers,  20  rectified  A.c.  arc  lamps,  and  25 
open-type  A.c.  arc  lamps     See  our  advertisement  pages  t(  -3ay. 

Trade    Announcements.— The   Crypto  Electrical 

Co.  have  opened  a  branch  office  at  77,  Victoria  Street,  Bristol, 
where  they  will  hold  a  large  stock  of  their  standard  pattern 
dynamos,  A.C.  motors,  A.c.  to  D.c.  transformers,  enerine  sets,  &c. 

Owing  to  the  increased  demand  for  their  Moscicki  condensers, 
Giles  valves,  and  other  specialities,  Messrs.  Isenthal  &  Co.  have 
very  largely  extended  their  manufacturing  facilities,  and  have  now 
transferred  the  whole  of  their  plant  to  new  works  situated  at  83, 
Denzil  Road,  Neasden.  All  correspondence  should,  however,  as 
hitherto,  be  directed  to  85,  Mortimer  Street.  The  firm  are  at  the 
present  time  exceedingly  busy  filling  important  contracts  for 
Moscicki  condensers  for  wireless  work  for  the  Admiralty,  the  War 
Office,  and  the  Imperial  Japanese  Navy;  and  also  for  Moscicki  con- 
■  densers  and  accessories  for  line  protection  for  a  number  of  British 
South  African,  and  South  American,  power  supply  companies. 

The  Adams  Manufacturing  Co.,  Ltd.,  announce  that  as  they 
have  now  appointed  sole  selling  agents  for  London  and  district, 
they  have  given  up  their  showrooms  and  offices  at  10(5,  New  Bond 
Street,  and  have  transferred  their  offices  to  Balfour  House, 
Finsbury  Pavement,  London,  E.C.,  to  which  address  all  communi- 
cations regarding  "  Adams  "  cars  should  be  directed. 

Electrical     Trades     Tnion.— A     demonstration     of 

Lundberg's  system  of  control  will  take  place  on  Tuesday  evening, 
January  16th,  at  9  o'clock  p.m.,  at  Bush  Hotel,  Shepherd's  Bush 
Green,  W.  All  who  may  be  interested  are  invited  to  be  present, 
and  those  wishing  to  join  should  communicate  with  Mr  W  J  Webb' 
98,  Coomer  Road,  Fulham,  S.W. 

Sisson  Engines.— We  learn  that  during  the  12  montiis 
ending  December  3lPt  last,  Messrs.  W.  Sissoj^  &  Co.,  Ltd.,  of 
Gloucester,  have  constructed  about  450  i.h.p.  of  marine  machinery 
about  2,100  u.H.P.  of  Sisson  enclosed  self -lubricating  engines! 
590  I.H.P.  of  open  auto  engines,  and  three  sets  of  steam  machinery 
for  main  line  railway  motor-coaches.  The  work  on  hand  includes 
140  I.H.P.  of  marine  machinery,  and  about  1,100  b.h.p.  of  Sisson 
enclosed  engines. 

Russian  Platinum.— It  is  announced  that  the  Russian 

Ministry  of  Commerce  has  placed  before  the  Duma  a  Bill  which 
aims  at  the  regulation  of  the  production  of,  and  trade  in,  platinum 
At  present  the  trade  is  in  the  hands  of  foreign  firms,  although 
Russia  i^  the  only  country  which  produces  the  metal  in  note- 
worthy quantities.  It  is  now  proposed  to  register  the  whole  of  the 
production,  and  sales  will  only  be  able  to  be  effected  on  the  basis  of 
special  certificates.  The  export  of  crude  platinum  is  to  be 
prohibited,  it  being  stipulated  that  the  metal  must  be  refined  in  the 

COfalitfT. 


LIGHTING  and  POWER  NOTES. 


Accring:ton. — The  Electricity  Committee  has  had  under 
consideration  estimates  submitted  by  the  electrical  engineer  for  the 
installation  of  the  necessary  mains  and  plant  for  the  supply  of 
current  within  the  area  of  Altham  and  Clayton-le-Moors,  and  has 
resolved  that  application  be  made  to  the  L  G.B.  for  sanction  to 
borrow  the  following  sums,  viz.  :  Low-tension  distributors  for  com- 
pulsory area,  £3,250;  high-tension  feeder  cable,  £1,900  ;  normal 
future  extensions,  £1,000;  high-tension  switchboard  extension, 
£600  ;  making  a  total  of  £6,Z50. 

The  Corporation  at  the  meeting  on  January  8th  decided  to  apply 
to  the  L.G.B.  for  power  to  borrow  £33,750  in  connection  with  the 
electricity  undertaking.  Of  this  sum,  £27,000  is  required  for  the 
proposed  scheme  of  replacing  the  steam  plant  by  gas-driven  plant. 
The  remaining  £6,750  involved  in  the  application  is  referred  to  above. 

Ayrshire. — Tlie  plans  of  a  refuse  destructor,  the  contract 
for  which  has  been  placed  with  Messrs.  Heenan  &  Froude,  were 
before  Largs  T.C.  on  Friday  last.  An  amendment  of  the  plans  was 
ordered. 

Bedford. — Owing  to  the  small  revenue  from  current  used 
through  prepayment  meters,  the  T.C.  has  decided  to  discontinue 
the  allowance  of  discounts  on  sums  collected  at  the  rate  of  ^d.  per 
unit. 

The  T.C.  has  decided  that  the  E.L.  at  the  Institute  and  Free 
Library  extensions  shall  be  carried  out  by  the  electrical  engineer. 

On  January  4th  a  L.G.B.  inquiry  was  held  respecting  the  applica- 
tion of  the  T.C.  for  a  loan  of  £22,837  for  electricity  purposes. 
The  inspector,  Mr.  T.  C.  Ekin,  said  the  Board  would  not  grant 
the  application  in  its  present  form  ;  it  would  allow  sufficient  for 
mains,  meters,  and  services  for  three  years,  but  definite  plans  must 
be  given  as  to  the  machinery  and  buildings  required.  The  loan 
applied  for  was  thereupon  reduced  to  £8,400  for  mains,  services, 
meters,  transformers,  and  public  lighting.  To  this  there  was  no 
opposition. 

Belfast. — Amongst  the  extensions  which  it  is  stated  that 
the  well-known  shipbuilding  firm  of  Messrs.  Workman,  Clark  and 
Co.,  Queen's  Island,  will  carry  out  this  year  are  the  erection  of  new 
gantries  of  the  overhead  type,  which  will  enable  the  firm  to  build 
much  larger  ships  than  any  they  have  heretofore  constructed.  The 
gantries  will  be  electrically  equipped. 

Bexley. — The  U.D.C.  has  decided  to  support  the  Bill  of 
the  I.M.E.A.  seeking  wiring  and  other  powers  for  local  authorities. 

Birkenhead. — The  T.C.  has  lieen  recommended  to  install 
the  E.L.  in  the  new  King  Edward  Memorial  Clock  Tower  at  a  cost 
of  £49,  and  to  light  the  clock  at  an  annual  charge  of  £12  10s. 

Birmingham. — The  City  Council  is  bringing  forward 
various  proposals  for  the  efficient  development  of  electricity  supply 
in  the  enlarged  city  area.  It  is  understood  that  the  Aston  and 
Handsworth  generating  stations  will  be  eventually  converted  to 
sub-stations,  as  the  Birmingham  H.T.  supply  is  understood  to  be 
cheaper  than  direct  generation.  New  sub-stations  are  proposed  at 
Harborne  and  Greet  for  the  supply  of  Kings  Heath,  Yardley,  kc. 
and  an  expenditure  of  £15,000  is  involved. 

Bootle. — The  T.C.  at  its  meeting  on  January  3rd  had 
before  it  a  recommendation  of  the  Electricity  Committee  with 
regard  to  the  extension  of  the  electricity  works,  outlined  in  the 
report  of  the  borough  electrical  engineer  submitted  to  the  Council 
on  December  6th,  1911.  The  proposal  includes  the  purchase  of 
land  at  £6,500,  and  the  total  cost  of  the  scheme  is  estimated  at 
£41,255,  which  amount  the  Committee  recommends  should  be 
obtained  by  loan  or  out  of  reserve  funds  of  the  Corporation.  It  is 
explained  that  one  of  the  objections  to  the  site  near  the  present 
works  was  the  foundations,  and  on  the  proposed  new  site  borings 
had  been  taken  with  satisfactory  results.  It  is,  however,  not  pro- 
posed to  abandon  the  existing  works  or  plant,  but  to  use  them  as 
a  supplementary  station.  An  extension  was  imperatively  called 
for,  owing  to  the  increasing  demands  for  energy,  and  tlie  Com- 
mittee submitted  the  scheme  in  the  hope  that  its  hands  would  be 
strengthened  so  as  to  enable  it  to  supply  electricity  as  cheaply  as 
other  towns  and  induce  manufacturers  to  come  to  Bootle.  After 
discussion  the  following  motion  was  agreed  to  :  "  That  before  the 
Council  approve  the  scheme  an  independent  electrical  engineer  be 
appointed  to  criticise  the  scheme,  such  person  to  be  a  practical 
engineer  in  charge  of  an  electric  works  giving  a  public  supply,  and 
to  be  appointed  by  the  president  of  the  Municipal  Electrical 
Association." 

Braunton. — The  E.L.  and  Power  Co.  expects  to  supply 
current  early  in  February  for  lighting  by  meter,  the  charge  will 
be  5d.  per  unit ;  by  contract  8s.  per  annum  for  each  32-c.P.  lamp 
used,  and  4s.  per  annum  per  bedroom  lamp  of  16  C.p.  ;  for  motors 
and  heating,  2id.  per  unit. 

Chatham. — An  E.L.  installation  to  cost  £2,000  is  being 
carried  out  at  the  Empire  Theatre. 

Croydon. — The  Guardians  have  instructed  the  surveyor 
in  consultation  with  Mr.  Cramb,  the  borough  electrical  engineer,  to 
prepare  the  necessary  specifications  in  order  to  obtain  preliminary 
quotations  from  certain  expert  firms  for  the  electrification  of  two 
liftB  at  the  infirmary. 
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Dover. — The  D.C.  has  decided  to  obtain  quotations  from 
local  contractors  for  wirinpf  the  laboratories  at  Dover  Collepe  for 
the.E.L. 

Eton. — Aftor  an  animated  discussion,  the  Guardians  have 
decided  to  adopt  electric  lighting  in  place  of  gas  for  the  workhouBe 
and  infirmary. 

IlaslJn^^dei). — The  new  electricity  supply  was  discussed 
at  the  la^t  meeting  of  the  Council,  and  Councillor  RusfcU  expressed 
the  hope  that  the  gas  lamps  in  (he  main  thoroughfares  would  not  be 
done  away  with  until  the  electric  light  was  made  thoroughly 
satisfactory.  The  chairman  of  the  Electricity  Committee,  he 
thought,  would  agree  that  the  light  was  not  as  good  as  might  be 
expected.  Councillor  Waddington  replied  that  the  intention  was  to 
allow  the  old  lamps  to  remain  until  they  had  passed  the  "  experi- 
mental "  stage  of  electric  lighting.  His  strong  opinion  was  that  the 
electric  light  in  the  main  thoroughfares  was  a  decided  improvement 
upon  incandescent  gas,  but  he  was  also  of  opinion  that  the  electric 
light  could  be  improved  if  the  Lighting  Committee  were  prepared  to 
pay  more  money. 

Halifax. — The  T.C.  has  been  recommended  to  adopt  a 
new  scale  of  charges  for  current  for  power  in  the  case  of  large 
consumers  on  the  following  sliding  scale,  based  on  quarterly 
accounts  : — Accounts  under  200  h.p.,  2d.  per  unit  ;  200  to  2.50,  Ifd.  ; 
2.50  to  .300,  lid.  ;  300  to  3.50,  Ud.  ;  3.50  to  4.50,  Id.  ;  450  to  550,  id.  ; 
550  and  upwards,  ^d.  This  scale  is  subject  to  the  following  dis- 
counts :— 20  to  30  H.P.  demanded,  5  per  cent.  ;  30  to  50,  5  per  cent.  ; 
50  to  .75,  10  per  cent.  ;  75  to  100,  15  per  cent.  ;  100  to  150,  20  per 
cent.  ;  150  to  200,  25  per  cent.  ;  200  and  upwards,  30  per  cent.,  with 
a  further  discount  of  5  per  cent,  as  at  present.  The  special  dis- 
counts are  only  operative  if  a  consumer  takes  125  units  per  h.p. 
demanded.  Consumers  having  a  maximum  demand  of  not  less  than 
100  H.p.  will  be  considered  as  taking  a  bulk  supply,  and  will  be 
entitled  to  use  current  for  any  purpose,  including  lighting,  at 
power  rates,  with  the  special  and  ordinary  discounts. 

Iljjli^ham  Ferrers. — The  T.C.  has  decided  not  to  assent 
to  the  application  for  a  prov.  order  for  E.L.  by  the  Rushden  and 
District  E.L.  Co.,  unless  the  local  authorities  concerned  have  the 
option  of  purchasing  the  undertaking  in  30  years. 

Hull.— The  T.C.  has  referred  back  to  the  E.L.  Committee 
a  recommendation  to  support  the  Bill  of  the  I.M.E.A.,  and  to  con- 
tribute up  to  £30  towards  the  cost.  The  opposition  was  on  the 
grounds  of  municipal  trading. 

Kenmare. — The  electric  lighting  plant  at  Ashgrove 
Mills,  after  lying  dormant  for  some  seven  years,  has  been  taken 
over  by  Mr.  Campbell,  engineer,  and  there  is  every  likelihood  of  the 
town  being  lighted  in  future  by  electricity.  There  is  a  fine  opening 
for  both  public  and  private  lighting  in  this  town  in  lieu  of  the  oil 
lamps  at  present  in  use. 

Leeds. — Last  week,  Mr.  Hooper,  of  the  L.G.B.,  held 
an  inquiry  into  an  application  of  the  Corporation  for  sanction  to 
borrow  £60,000  (£40,000  for  the  laying  of  mains,  £10,000  ior  the 
equipment  of  sub-stations,  and  £10,000  for  the  laying  of  sewers) 
for  purposes  of  electric  lighting.  Mr.  Mitchell,  the  deputy  city 
treasurer,  stated  that  the  city's  total  indebtedness  was  £13,139,228. 
exclusive  of  loans  not  taken  up,  of  which  there  remained 
£  1,684,953.  The  inspector  observed  that  he  found  the  capital  charges 
were  double  the  cost  of  production.  These  charges  were  Id.  per 
unit  on  14  million  units,  which  absorbed  about  £60,000  a  year, 
while  the  cost  of  production  was  only  about  half  that  sum.  He 
thought  their  charges  stood  very  high  in  comparison  with  other 
municipal  undertakings.  They  were  making  a  profit  of  £10,000  a 
year,  and  they  came  to  the  B.  of  T.  in  effect  to  borrow  money 
to  make  a  contribution  to  the  Leeds  rates.  It  would  only  cost  the 
city  more.  The  undertaking  had  a  very  large  surplus  revenue, 
which  apparently  had  been  placed  altogether  to  the  relief  of  the 
rates.  A  portion  of  the  ratepayers  were  thus  required  to  contri- 
bute largely  to  the  general  rates  of  the  whole  city.  The  £60,000 
asked  for  was  further  to  increase  the  indebtedness  of  the  city  and 
the  rates,  for  they  could  not  borrow  that  sum  without  paying  for 
it.  Leeds  was  one  of  the  few  cities  which  were  still  purchasing 
meters  out  of  borrowed  money.  Cheap  power  was  the  very  life 
blood  of  a  manufacturing  city,  and  yet  £10,000  surplus  had  been 
devoted  to  the  relief  of  the  rates.  He  suggested  that  in  future 
Leeds  should  purchase  meters  out  of  revenue  as  others  did  who  were 
less  satisfactorily  situated.  Meters  that  once  cost  £5  to  £7  each 
could  to-day  be  brought  for  38s.  They  had  £8,000  in  hand  of  the 
loan  granted  in  1903,  and  which  had  then  to  be  expended  in  three 
years.  He  recommended  that  the  £10,000  applied  for  for  services 
be  withdrawn  until  further  consideration,  which  the  deputy  town 
clerk  said  they  would  do.  The  inspector  then  discussed  the  items 
for  mains  and  sub-station  equipment,  and  in  reply  to  a  ratepayer, 
he  said  no  portion  was  intended  to  be  used  in  competition  with 
electrical  traders  in  the  city  in  the  sale  of  fittings. 

For  some  years  it  has  been  the  policy  of  the  Corporation  to 
keep  the  electric  supply  and  tramways  generating  plants  distinct. 
Recently,  however,  a  move  has  been  made  in  the  other  direction, 
by  the  decision  to  feed  a  new  800-KW.  tramway  converter  at 
Crown  Point  from  the  electricity  department's  station  in  White- 
hall Road. 

Lincoln. — Answering  au  inquirer  who  wished  to  know 
why  it  was  proposed  to  extend  the  plant  and  buildings  at  the  elec- 
tricity works,  Mr.  W.  S.  White,  the  chairman  of  the  Committee, 
stated  that  they  were  getting  ro  many  applications  for  current 
that  it  was  absolutely  necessary  eith«r  to  refuse  them  or  to  extend 
the  plant. 


Llani^ollen.  —  The  U.D.O.  has  decided  to  defer  the 
further  consideration  of  the  E.L.  question  for  tix  months.  The 
Council  is  advised  that  in  disponing  of  the  prov.  order  to  the  Light 
and  Power  Co.  it  acted  illegally,  and  is  still  responsible  for  the 
supply  of  electricity.  The  courses  open  to  the  Council  are  to 
obtain  an  amended  order,  to  purchase  the  E.L.  Co.,  or  'to  permit 
matters  to  go  on  as  at  present." 

London. — Kkxsinotox. — The  Rota  Committee  appointed 
by  the  Infirmary  Committee  to  consider  the  question  of  the  electric 
lighting  of  the  Infirmary  has  issued  a  report  thereon.  It  states 
that  at  present  the  Infirmary,  with  the  Administrative  Block, 
the  three  official  residences,  operating  theatre,  and  the  day  and 
night  nurses"  quarters,  the  porter's  lodge  and  the  maternity  block 
are  lighted  by  654  gas  lights.  By  substituting  electric  light  there- 
for an  approximate  annual  saving  of  £221  would  be  made,  based 
on  the  following  figures  :  Annual  cost  of  energy  for  738  lights  at 
2id.  per  unit  (the  price  which  the  Brompton  and  Kensington  Elec- 
tricity Supply  Co.  is  prepared  to  charge).  £400  ;  annual  renewal 
of  lamj^s  and  breakaeres,  £125;  annual  cost  of  candles  for  ni^ht 
work,  £15  ;  annual  allowance  for  gas  lighting  in  ba?ement,  pasaage-^ 
and  stoke  hole,  £20  ;  total,  £560,  as  against  £781  for  gas  lighting. 
The  cost  of  installation  is  estimated  as  follows  :  Wiring  at  30fl.. 
£1,101  lOs.  ;  cables,  £2.50;  fittings,  fixing  same  and  lamr*. 
£476  8s.  9d. ;  architects'  fees,  &c.,  £92  ;  contingencies,  £80  ;  total, 
£1,999  18s.  9d.  The  Committee,  therefore,  recommends  (I)  that 
the  system  of  lighting  by  electricity  be  substituted  for  gas  in  the 
Infirmary  ;  (2)  that  proper  specifications  of  requirements  be  prepared 
and  tenders  be  invited  ;  and  (3)  that  Siemens  cables,  which  are  of 
English  manufacture,  and  Osram  lamps  be  employed.  The  Infir- 
mary Committee  proposes  to  adopt  such  measures  as  shall  enable 
the  scheme  to  be  carried  out. 

Hammersmith. — In  connection  with  the  scheme  approved  by  the 
Council  on  March  29th,  1911.  for  the  supply  on  hire  to  consumers, 
of  wiring  and  fittings,  the  Committee  expressed  the  opinion  that  it 
was  of  importance  that  the  Council  should  offer  facilities  of  this 
kind  in  order  to  meet  the  requirements  of  such  consumers,  and  also 
to  cope  with  the  competition  of  gas  supply  companies.  It  was 
impracticable,  the  Committee  stated,  to  submit  a  scheme  fixing 
definitely  the  amount  to  be  charged  for  hiring  lamps  and  fittings 
for  the  interior  of  houses,  as  this  would  necessarily  depend  upon 
the  type  of  fittings  required  and  the  extent  of  wiring  necessary. 
In  these  circumstances  the  Committee  recommended  that  the 
Council  approve  of  the  principle  of  hiring  out,  on  satisfactory 
terms  to  be  approved  in  each  case.  Permission  is  to  be  granted 
to  exhibitors  in  the  "Ideal  Home "  Exhibition  desiring  to  light 
their  own  stands  by  means  of  their  own  plant  to  do  so  subject  to 
the  payment  of  a  royalty  of  10s.  6d.  per  stand  for  the  privilege, 
without  prejudice  to  the  rights  of  the  Council  under  its  contract 
for  the  supply  of  electricity  to  Olympia. 

Hackney.— The  Electricity  Committee  reports  that  it  has  had 
under  consideration  the  Bill  which  is  being  promoted  by  the 
National  Electric  Construction  Co.,  Ltd.  The  object  of  the  Bill  is 
to  meet  the  decision  in  the  case  of  the  Attorney-General  against 
the  Leicester  Corporation,  that  local  authorities  possessing  elec- 
tricity undertakings  have  no  power  to  spend  money  in  wiring  or 
fitting  up  the  premises  of  the  consumers.  In  the  case  of  Hackney, 
an  agreement  was  entered  into  with  the  company  in  June,  1901. 
Strong  objections  had  been  taken  by  some  of  the  authorities  who 
had  entered  into  agreements  with  the  company  to  the  ratification 
of  such  agreements.  The  Committee  recommends  that  a  petition 
be  presented  against  the  Bill. 

Mansfield.— The  B.  of  G.  has  been  convinced,  according 
to  the  report  of  the  Buildings  Committee,  that  the  cheaper  method 
of  lighting  the  workhouse  by  electricity  is  by  the  provision  of  its 
own  plant.  The  board  will,  however,  favourably  consider  an  offer 
from  the  T.C.  if  the  terms  for  energy  are  on  such  a  basis  as  will 
compete  favourably  with  its  own  installation. 

Newton-in-Makerfield.— The   U.D.C.  has  approached 

the  St.  Helens  T.C.  for  a  supply  of  energy  in  bulk,  and  the  matter 
is  being  gone  into. 

Oldham.— The  Electricity  Committee  has  decided  to 
experiment  with  electric  cookers  or  stoves,  and  to  allow  the  users 
free  electricity  for  a  period  of  three  months. 

Oswestry.— The  T.C.  has  agreed  with  the  E.L.  comi^any 
for  the  lighting  of  the  Cross  Market  by  electricity. 

Plymouth.— The  T.C.  is  recommended  by  a  Special 
Comm'ittee  not  to  entertain  the  proposal  for  a  weekly  rest  day  for 
the  electricity  and  tramways  departments.  In  the  case  of  the 
former  the  cost  woiHd  be  £473  per  annum,  and  in  the  case  of  the 
latter  £1,200. 

QueensbUi-y. — This  bill-top  township  between  Bradford 
and  Halifax,  commonly  known  as  "The  Mountain,"  is  finding 
some  difiBculty  in  its  efforts  to  secure  a  supply  of  electricity  for 
public  purposes.  At  a  meeting  of  the  District  Council,  held  last 
week,  answers  to  inquiries  for  terms  were  read.  Messrs.  Foster  and 
Sons,  of  the  famous  Black  Dike  Mills,  replied  that  they  were  not  at 
present  in  a  position  to  offer  a  supply,  though  they  might  be  able  to 
do  so  later.  The  Bradford  Corporation  stated  that  it  would  have  to 
lay  a  special  cable,  2i  miles  in  length,  and  it  would  be  necessary  to 
erect  a  sub-station.  The  cost  woffid  be  about  £500.  If  Bradford 
were  to  supply  the  electricity  the  Queensbury  Council  would  have 
to  guarantee  20  per  cent,  on  the  capital  outlay.  That,  however, 
would  be  waived  if  Messrs.  Foster  would  take  100  KW.  at  a  charge 
of  £3  per  KW.  The  Halifax  Corporation  replied  unfavourably,  and 
the  Council  has,  therefore,  to  consider  the  subject  further. 
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(loole.— On  Tuesday  an  important  interview  took  place 
between  the  District  Council  and  the  promoters  of  two  schemes  for 
the  electric  lighting:  of  Goole.  The  promoters  are  makmgr  appli- 
cation to  the  Board  of  Trade  for  a  provisional  order.  The  Elec- 
trical Distribution  of  Yorkshire.  Ltd..  of  Thornhill,  propose  suppying 
a  considerable  area  of  Goole,  and  also  the  parishes  of  Airmyn,  Hook 
and  Eawcliffe.  The  second  scheme  is  promoted  by  Mr.  James  Wm 
Speight,  electrical  engineer,  of  St.  Annes-on-Sea,  and  the  area  of 
supply  is  confined  to  Goole  only. 

Reddish.— A  number  of  residents  and  manufacturers  at 
Reddish  have  asked  the  Stockport  T.C.  to  consider  the  advisability 
of  giving  a  supply  of  electricity  for  lighting  and  power.  A  canvass 
is  to  be  made  to  ascertain  the  prospective  consumption. 

Runcorn.— The  Castner-Kellner  Alkali  Co.  has  notified 
the  R.D.C.  of  its  intention  to  lay  distributing  mains  for  the  supply 
of  electrical  energy  in  certain  streets  of  Weston. 

Shanklin.— The  U.D.C.  lias  entered  into  a  contract 
with  the  E.L.  company  for  public  lighting  for  a  further  term  of 
three  years,  subject  to  20  further  lamps  being  converted  from  .50  C.P. 
to  100  C.P.  _  .        , 

South  Africa.— The  Cape  Town  Corporation  has  now 
made  arrangements  to  take  over  the  assets  of  the  Cape  Peninsula 
Lighting  Co.  for  the  sum  of  £46,500.  This  company  has  for  many 
years  had  a  monopoly  in  the  supply  of  electric  lighting  to  the 
suburbs  of  Cape  Town,  comprising  the  municipalities  of  Mowbray, 
Rondebosch,  Claremont  and  Wynberg.  The  contracts  with  these 
municipalities  all  expire  very  shortly,  and  fresh  tenders  were 
recently  called  for,  with  the  result  that  the  tender  of  the  Cape 
Town  Corporation  was  accepted  by  the  municipalities  of  Mowbray, 
Rondebosch  and  Claremont,  and  the  tender  of  the  Kalk  Bay  and 
Muizenberg  municipality  was  accepted  for  the  electric  lighting  of 
Wynberg.  Owing,  however,  to  the  rejection  by  the  ratepayers  of 
Kalk  Bay  and  Muizenberg  municipality  of  the  proposal  for  a  loan 
for  the  necessary  mains  between  Muizenberg  and  Wynberg,  tenders 
are  again  being  called  for  by  the  Wynberg  municipality. 

The  Cape  Town  Corporation  proposes  to  spend  £16,000,  being  the 
estimated  cost  of  linking  up  the  city  system  with  the  suburban 
lighting  works,  so  as  to  enable  the  generating  to  be  done  from  the 
Corporation  station,  and  to  enable  tlie  Council  to  close  down  the 
power  station  of  the  Cape  Peninsula  Lighting  Co.,  at  Claremont, 
and  to  dispose  of  the  plant  there.  The  City  Council  will  supply 
consumers  in  the  suburbs  on  the  same  terms  as  those  in  the  city, 
both  as  regards  lighting  and  power  consumption. 

The  report  of  the  city  electrical  engineer  on  the  output 
and  distribution  of  electric  current  for  the  month  of  Sep- 
tember, 1911,  compared  with  1910,  shows  the  total  number  of 
private  consumers  in  Cape  Town  to  be  l,(i85,  as  compared  with 
1,466  in  the  same  month  of  last  year  ;  Woodstock  42,  compared 
with  20  ;  Green  and  Sea  Point  163,  compared  with  73  ;  and  the 
number  of  equivalent  8-C.P.  lamps  in  Cape  Town  147,789,  com- 
pared with  129,211;  Woodstock  2,768,  compared  with  1,387; 
Green  and  Sea  Point  8,472,  compared  with  4,049  ;  while  the  H.P.  of 
motors  in  use  in  Cape  Town  increased  from  3,235  to  3,868,  and  in 
Woodstock  from  120  to  157  H.P.  ;  whilst  the  H.P.  of  motors  in 
Green  and  Sea  Point  increased  from  41  to  54  H.P. 

The  electric  lighting  scheme  for  Robertson,  Cape  Colony,  is  to 
utilise  a  small  waterfall,  supplemented  by  oil  engines. 

Stirlinjs;. — A  proposal  to  place  a  refuse  destructor  at  the 
Corporation  electricity  station  is  likely  to  be  opposed  by  residents 
who  fear  that  the  amenity  of  the  district  will  be  seriously  affected, 
and  the  valuation  of  property  reduced. 

Tunbridge  Wells. — Unless  the  borough  is  struck  out 

the  T.C.  has  decided  to  oppose  the  Bill  of  the  National  Electric 
Construction  Co.,  Ltd.,  which  is  being  promoted  to  make  binding 
with  local  authorities,  agreements  entered  into  with  respect  to  free 
wiring. 

The  T.C.  has  decided  to  invite  tenders  for  new  switchgear  at  an 
estimated  cost  of  £791. 

Wakefield. — The  scluane  for  extending  the  supply  of 
electricity  to  Sandal  has  been  approved.  It  has  been  decided  to 
substitute  electric  lamps  for  gas  lamps  in  several  streets. 

Worcester. — On  the  recommendation  of  the  city  elec- 
trical engineer,  the  Corporation  has  decided  that  the  change  over 
from  single  to  two-phase,  shall  be  completed  this  year  instead  of 
during  the  next  three  or  four  years,  as  originally  intended.  This 
course  has  been  adopted  owing  to  the  demand  for  current  having 
considerably  exceeded  the  increase  contemplated.  It  was  estimated 
that  at  the  end  of  two  years  there  would  be,  in  addition  to  the 
£1,300- £1,4 00  worth  of  current  which  Messrs.  Heenan  &  Froude 
agreed  to  take,  an  additional  consumption  yielding  about  £300. 
Already,  however,  the  Committee  has  secured  business  to  the 
extent  of  .£750,  and  negotiations  are  in  progress  for  the  supply  of  a 
further  .£650  worth.  The  expediting  of  the  change  will  necessitate 
some  additional  expenditure. 

Wimbledon. — Sanction  has  been  I'cc.'ived  from  the 
L.G.B.  to  the  borrowing  of  £2,205  for  electric  lighting  and  house 
services,  and  £895  for  meters.  The  town  clerk  reports  the 
cessation  of  negotiations  as  to  the  supply  of  electrical  energy  to 
the  Polytechnic  Estate,  as  the  trustees  are  not  prepared  to  accept 
the  Council's  offer  to  purchase  the  supply  cables  laid  in  the  Estate. 
Mains  are  to  be  laid  in  Quintin  Avenue,  Richmond  Avenue,  and 
Ghatsworth  Avenue,  Merton,  at  an  estimated  cost  of  £1,300,  in 
order  to  supply  energy  to  premises  in  these  roads,  owing  to  the 
trustees  for  the  debenture- holders  of  the  Polytechnic  Estate  having 
give©  notice  to  the  residents  on  the  Estate  that  they  would  not 
supply  energy  after  March  Slat  next. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — Following  the  example  of  Dundee,  Aberdeen 
is  to  experiment  with  a  system  of  railless  traction.  The  Corporation 
Tramways  Committee  recommends  the  T.C.  to  inaugurate  the 
system  in  the  Footdee  district — the  only  part  of  the  city  at  present 
not  served  by  the  tramways.  The  route,  it  is  proposed,  should  be 
along  the  Quay,  starting  from  Market  Street,  Trinity  Quay,  York 
Place,  York  Street,  and  terminating  at  the  end  of  York  Street  or 
Pocra  Jetty,  a  distance  of  over  a  mile.  The  service  will  necessitate 
the  purchase  of  two  cars.  The  total  cost  (including  the  expenses 
connected  with  the  provisional  order)  is  estimated  at  £3,050.  The 
total  annual  expenses  (including  capital  charges)  are  calculated  at 
£1,442,  and  the  receipts  at  £1,177.  This  brings  out  an  estimated 
loss  of  £264  per  annum,  but  the  working  expenses  (£1,177)  would, 
Mr.  Pilcher  believes,  be  entirely  cleared  by  the  revenue. 

Argentina. — A  report  is  current  that  negotiations  are 
pending  for  the  purchase  of  the  Otto  Francke  concession  for  an 
electric  railway  from  La  Plata  to  Buenos  Ayres.  The  interested 
parties  are  said  to  be  the  Port  Argentine  Co.,  which  has  a  railway 
concession  at  Port  of  iSamborombon.  The  JRevi/^w  of  the  River  Plate, 
from  which  we  take  this  information,  does  not  credit  the  report. 

Blackpool.  —  At  the  funeral  of  Alex.  Hollas,  a 
Blackpool  tramway  employe,  who  died  in  Victoria  Hospital  last 
week,  a  notable  innovation  was  introduced.  A  start  was  made 
from  the  Corporation  depot,  and  the  body  was  conveyed  to  the 
cemetery  in  a  tramway-car,  in  which  the  mourners  were  also 
accommodated.     The  car  was  effectively  draped. 

Bradford. — The  traffic  returns  of  the  city  tramways  for 
the  weekended  December  30th,  1911,  show  total  receipts  amounting 
to  £5,657,  a  decrease  of  £54  as  compared  with  the  corresponding 
period  of  1910.  The  average  per  car-mile  was  12'94d.,  compared 
with  12'61d.  in  the  corresponding  period.  The  aggregate  receipts 
for  274  days  in  1911  were  £216,452,  as  against  £202,473  for  275 
days  in  1910. 

The  Tramways  Committee  recommends  that  a  trial  be  given 
to  canvass  weather  screens  for  car  drivers  similar  to  those  in 
use  on  the  Birmingham  Corporation  tramways.  It  has  been 
decided  to  retain  the  shock  absorbers  obtained  on  trial  for  one 
of  the  trackless  trolley  vehicles,  and  to  equip  the  second  vehicle 
with  similar  absorbers  at  a  cost  of  £20  in  each  case.  The  City 
Council  has  sanctioned  an  extension  of  the  tramways  from  the 
Wyke  terminus  to  Bailiffe  Bridge  at  an  estimated  cost  of  £21,148, 
and  the  Tramways  Committee  recommends  that  the  work  be  pro- 
ceeded with  as  early  as  practicable,  and  that  tenders  be  obtained  for 
the  rails  and  other  materials. 

Clydebank. — At  a  meeting  of  the  T.C.  on  8th  inst.  the 
master  of  works  was  instructed  to  prepare  a  survey  and  plan  of  the 
burgh  and  neighbourhood  with  a  view  to  considering  an  extension 
of  the  tramway  system.  The  argument  was  that  increased  tram- 
way facilities  would  much  better  develop  the  burgh,  and  that  no 
capital  expenditure  was  involved  in  the  process,  as  there  were 
facilities  in  existence  to  carry  it  out.  Bailie  Donald  said  he  had 
spoken  to  Mr.  Dalrymple,  the  general  manager  of  the  Glasgow 
T.C.  system,  whose  lines  traversed  the  main  street  of  Clydebank, 
and  that  gentleman  said  he  favoured  any  scheme  where  there  was 
a  chance  of  business  being  done. 


Glasffow.- 


-Glasgow 


and    district   shared  in  the  snow- 


storm on  the  night  of  Monday,  8th  inst.  The  tramway  system  was 
considerably  affected,  and  on  some  of  the  outlying  routes  the 
service  was  practically  suspended  for  a  time.  With  an  extensive 
use  of  salt  over  night,  the  rails  were  clerred  for  the  next  day,  but  the 
revenue  for  Monday  showed  a  falling  off  of,  roughly,  £400, 
compared  with  that  of  the  same  day  last  week.  In  Paisley,  Vale 
of  Leven,  and  Stirling,  the  tramway  traffic  was  much  interrupted. 

Liverpool, — The  minutes  of  the  Corporation  Tramways 
Committee,  submitted  on  January  3rd,  contained  a  recommeudatiqn 
for  the  building  of  12  cars,  the  chairman  of  the  Committee  (Aid.  F. 
Smith)  explaining  that  the  main  reason  for  the  proposal  was  to 
provide  employment  for  their  own  men  at  the  Lambeth  Road  Works 
when  there  were  no  repairs  to  be  done.  Councillor  Naylor,  a 
member  of  the  Labour  party,  opposed  the  Committee's  decision,  and 
moved  that  the  matter  be  referred  back.  The  amendment  was  by 
leave  withdrawn,  and  the  Council  subsequently  defeated  by  a  large 
majority,  a  further  Labour  amendment,  by  Councillor  James  Sexton, 
that  the  matter  be  referred  to  the  Tramways  Committee,  with  an 
instruction  to  increase  the  number  of  cars  to  be  produced  in  the 
coming  year  from  12  to  16.  The  Committee"."*  recommendation  was 
then  approved. 

Sierra  Leone. — It  is  proposed  to  electrify  the  Sierra 

Leone  Government  Railway.  Messrs.  Norton  Griffiths  are  nego- 
tiating for  the  work,  but  s  rival  company  has  already  secured  the 
concession  for  the  electric  lighting  scheme  of  the  municipality, 
which  will  probably  form  part  of  the  more  ambitious  project. — 
Africa  71  Engineering. 

{Oontinv**!  on  page  63.) 
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ELECTRICAL    PLANT  AT   THE   BUXTON   LIME   FIRMS'   QUARRIES. 


Ilicii  ii|i  ill  iJh;  iVak  (lisliicLoC  Derbysliire  there  is  (■arrietl 
on  one  ol'  llic  most  inipoi-tant  (|n;ii-i'yiii^'-  indnstries  in 
Hritiiin — the  coiintry  for  miles  round  l')U.\ton  lieinj,'  justly 
celebrated  for  its 
excellent  limestone, 
wliich,  in  \:irions 
foi'ins  is  e.\tensi\ely 
used  in  connection 
witli  the  alkali  in- 
dustry, in  the  pro- 
duction  of  aerated 
waters,  for  road 
niakin<^  and  for 
agricultural  pur- 
poses. Practically, 
the  whole  of  tlie 
industry  in  this 
neighbourhood  is 
controlled  by  the 
Buxton  liime  Firms' 
Co.,  which  is  really 
an  lunalgamation  of 
many  of  the  original 
quarrying  firms 
round  Buxton,  and 
at  the  present  time 
works  20  quarries 
with  an  output  of 
35,000  tons  per 
week. 

The  firm  also 
works  three  small 
collieries,  from 
w h  i  c h  fuel  is 
obtained  for  lime 
burning — the  lime 
(about  1,000  tons 
of  which  per  day 
is  produced)  is,  we 
understand,  the 
best  obtainable, 
containing  98'8  per 
cent,  of  CaCOj. 

The    working  of 
these    quarries    is    partly    let    out    to    contractors,    who 
are-  i)aid   by   the  tonnage  turned  out,    and  purchase    their 
power    for     crushing,     haulage,     &c.,     from    the     owning 


Fig.  1.— Interior  of  Buxton  Lime  Firms'  Power  Station. 


a  g(K)d  iKigiiniiiig  has  been  made  with  electrical  flrivinj^  in 
the  case  of  the  grouj*  of  quarries  wiiidi  cluster  roun*!  Peak 
Forest  station  on  the  sunnnit  of  the  Midland  liailway  (^).'8 

well-known  route  U> 
MaiicliestCT. 

In  connection 
with  this  work,  the 
Buxton  Ijime  Firms' 
r*o.  c;ille<l  ill  Mr. 
M.  I.  Williams- 
Ellis  a.s  c«>nsulting 
engineer,  and  on  his 
ad\  if-e  a  tlire<>{)lia8e 
generating  station 
was  installed,  with 
overhead  trans- 
missions to  the 
varif)us  quarries 
witliui  two  or  three 
miles,  where  prac- 
tically all  the  steam 
engines  have  now 
l)een  replaced  by 
the  ubiquitous  elec- 
tric mot(jr.  As  the 
average  quarrjman 
is  one  of  the  most 
conservative  of  in- 
dividuals in  regard 
to  the  plant  wliich 
he  uses,  this  result 
is  higlilv  Siitisfac- 
t.ory,  although 
naturally  it  has  not 
been  achieved  with- 
out some  trouble*  in 
the  early  stagesi  of 
the  work. 

The  p>wer  Stat  ion 
is  a  concrete  build- 
ing situated  on  the 
side  of  the  railway 
and  equij)|X'd   with 
two  live  drum  Ster- 
ling boilers.  These  are  fitted  with  superheaters,  and  oueof  them 
with  an  underfeed  stoker,  and  suj^ply  steam  at  1 40  lb.  pressure, 
superheated  to  4(iO°  F.,  to  two  Belliss  high-speed  engines^ 


Figs.  2  and  3.— Views  of  the  Extensive  Limestone  Quarries  at  Great  Rocks. 


concern.  Originally  all  this  ])ower  was  obtained  from  small 
steam  plants  scattered  about  the  various  quarries  :  but  within 
the  last  few  years  the  company  has  carefully  considered  the 
possibilities  of  economy  in  this  direction,  with  the  result  that 


I  n  connection  with  the  underfeed  stoker  an  induced  draught 
fan  is  provided,  dri\en  by  a   Sandycroft  two-s^x^ed  Cascade 


motor. 


The  generating    plant  at  present  consists  of   a  250-KW. 
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Fig.  -i. — South  Works;  100-h.p.  Cascade  Motor— with  Main  ANr  Starting 
Switches— Driving  Crushers  and  Screens. 

Sandy  croft  set  run- 
ning at  ;-)7r)  R.P.M., 
which  supplies 
three-phase  current 
at  550  volts  and  50 
periods,  and  a  simi- 
lar set  of  IGO  K\v. 
capacity,  at  428 
R.P.M.,  but  in  view 
of  additional  motors 
shortly  to  be  in- 
stalled, a  further 
250-KW.  set  of  the 
•game  make  is  being 
.added.  Each  gene- 
Tator  is  provided 
•with  a  120  -  volt 
•exciter  on  the  main 
•shaft,  and  the 
engines  exhaust 
respectively  through 
•Gaird  and  Rayner, 
and  Royle  feed- 
heatei-s  to  tlie  at- 
mosphere. 

A  cheap  class  of 
fuel  is  used  in  the  boilers,  costing  about 
Is.  ((d.  ])er  ton  at  the  ])it,  and  we  under- 
stand that  the  generating  cost  is  under 
*5d.  pel-  unit  (exclusi\e  of  caintal 
■charges),  on  an  average  nine-licin'  day 
load  of  200  K\v. 

Some  800  11. J>.  of  motors,  practically 
.•all  of  the  Cascade  type,  built  by  the 
•Sandycroft  <1o.,  are  su])]ilied,  and  from 
this  it  will  be  gatlieivd  that  the  load  is 
;a  very  iutennittent  one.  The  power 
factor  of  the  whole  system  is  about  •8. 

The  generator  ()ut])nt  is  controlled 
by  Dorman  &  Smith  switch  i)anels,  and 
passes  out  to  550-volt  o\erhead  three- 
iphase  transmission  lines  extending  some 
three  miles  along  llie  (|n;iri-i<^'s -.  the 
transmissions  are  constiMicted  of  IVdni 
19/12  to  8  mil'.,  cojjper  wire  carried 
•on  double-shed  insulators  bracketed  to 
25-ft.  creosoted  poles  ;  a  certain  number 
of  plain  Welsh  larch  poles  lia\c  also 
•been  used  in  this  work. 

The  transmissions  cross  the  IMidland 
Kailway  in  several  places,  and  here  the 
wires  are  insulated,  and  either  su.ipended 


Fig.  5.— Marvin  Drill  Generators  at  Great  Rocks. 


bv  leather  slings  frdin  a  cable  o\er 
the  lines,  or  a  lead-ecnered  cable  in  iron 
])il)es  is  laid  across  over-bridges. 

Some  five  miles  of  120-volt  threi'-wire 
transmission  are  also  in  use  for  supplying 
rock-drilling  ]tlant,  for  which  energy  is 
supplied  from  si)ecial  generating  stations. 
As  previously  mentioned,  the  bulk  of 
the  ]H)wer  is  used  for  crushing  and 
liauling,  these  two  operations  being  closely 
allied,  tis  it  is  necessary  in  most  cases  to 
haul  the  stone  from  the  bottom  of  ojien 
(piarries  to  the  crushing  ])lants,  through 
which  it  gravitates  to  the  railway  trucks 
at  a  hnver  le^'el. 

A  tyj)ical  crushing  plant,  situated  at 
the  South  Works,  consists  of  two  15  in. 
X  25  in.  stone  crushers  delivei'ing  500 
tons  of  stone  per  day  to  rotary  screens, 
each  ?'0  ft.  long,  which  jiass  the  tailings 
— used  in  the  alkali  industry — direct 
to  storage  ho])])ers  (U'er  railway  sidings, 
while  the  smaller  stuff  which  has  fallen 
through  the  screens  is  elevated  and 
re-screened  and  delivered  to  storage 
hoppers. 

A  portion  of  this  material  is  milled 
in  a  special  machine  to  produce  cubical 

gravel,  while  "chip- 
pings"  are  carried 
on  a  band  comeyor 
to  an  adjacent  tar 
macadam  plant, 
where,  after  passing 
through  a  rotary 
drier,  they  are 
mixed  with  hot  tar. 
All  the  crushing 
and  screening  plant 
is  operated  by  a 
100-H.P.  (490 
E.p.M.)  Cascade 
motor,  designed  to 
give  100  per  cent, 
overload,  through 
belt  drives  on  to 
countershafts.  The 
motor  is  controlled 
by  an  enclosed 
liquid  starter  of 
the  Woolliscroft 
type,  which  I'eally 
consists  of  four 
switches      operated 


Fig.  6.— 50-n.p.  Cascade  Haulage,  Perseverance  Quarries. 
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liy  oiH'  liaiidlc,  I'oi'  rej^iiliiLiii;^  rosistaiicos  connof-ted  acro.ss 
fiiiir  ]i;iiis  of  stsitor  tappiiij^s  ;  contacts  are  also  pro- 
vided lor  short-circuiting'  two  fiirtlicr  pairs  of  tap|)inj^s  aft,cr 
tlic  other  resistances  liavc  been  cut  out.  The  niain  switeli 
is  of  the  l'..'r.-ll.  pillar  type,  and  is  fitted  with  a  ;»00-amj)ere 
oil  switeh,  uilli  one  no-load  and  I  wo  ovei'load  releases,  aiifl 
an  ammeter  on  lli<'  U<|),  the  ai'ran<(ement  l)eiiifr  shown  in  ow- 
of  our  views. 

'IMie  tar  mat^adam  jilant  will  he  driven  liy  a  .'(O-ii.i'.  Cas- 
cade motor  with  similai'  startin<(  and  main  switches,  and  a 
oO-ifi".  haulatrc  <^ear  is  now  beinj];  installed  between  tlie 
South  Works  and  an  adjacent  (|uai'ry. 

The  motoi'  and  switclies  are  coupled  by  braided  cables 
cleated  to  boai'ds  on  the  wall,  and  I'un  in  wood  casint^  to  the 
toj)  of  the  tei-minul  transmission  ])ole  where  they  are  loojjed 
to  the  wires. 

A  somewhat  similar  installation  has  been  made  at  tlie 
Peak  Dale  (•riishin,i>:  ])laiit,  where  an  80-H.P.,  4!)0-Tl.l'.M. 
Cascade  motor,  with  Woollisci'oft  starting,'  and  B.T.-H.  main 
switches,  drives  two  crushers  with  an  output  of  from  400  to 
500  tons  per  day,  and  the  necessary  screem'nji;  and  elevatinjr 
plant.  A  striking  feature  of  these  installations  is  the  severe 
conditions  under  which  the  motors  operate  ;  the  atmosphere 
is  heavily  laden  with  limestone  dust,  and  streams  of  dust  are 
blown  out  of  the  motors  when  starting; — in  fact,  an  east  wind 
ivnd  dry  weather  often  means  a  100  per  cent.  c)verload,  for 
which  the  motors  are,  of  course,  designed.  The  rock  crushers 
impose  a  severely  fluctuating  load  on  the  motors,  which, 
however,  do  not  vary  in  speed  more  than  l.V  per  cent.,  a 
feature  which  results  in  as  much  as  30  per  cent,  increase  in 
the  output  of  the  crushers,  as  compared  with  the  days  of 
steam-engine  driving,  owing  to  the  tendency  of  the  engines  to 
pull  up  under  heavy  loads. 

Coming  to  the  first  Cascade  haulage,  installed  about  three 
years  ago  at  Perseverance  Quarry,  in  this  case  a  50-h.p.  Cascade 
motor  is  in  use,  driving  through  a  raw-hide  pinion,  double 
reduction  and  clutches,  two  drums,  shortly  to  be  increased  to 
four.  The  motor  is  controlled  by  a  standard  Woolliscroft 
starter,  the  driver  having  in  front  of  him  a  frame  panel 
carrying  an  ammeter,  fuses  and  main  oil  and  reversing 
switches. 

A  view  of  the  haulage  is  shown  in  fig.  (!.  One  of  the 
older   haulages  nearby   at  Peak  Dale,  with  four  drums,  is 


Here  a  TO-ii.i'.,  48.'»-volt,  400-R.i'.M.  CW-ade  rnot/>r  drives 
through  the  standard  double  reduction  t;ear  and  clutdies, 
four  east-iron  drums,  bushed  with  phf^sj^jr  bronze.  This 
insiallation  is  shown  in  figs.  12  and  10.  and  it  includes  what 


Fio.  7. — Marvin  (Electric)  Drill  in  use  at  Great 
Rocks  Quarries. 


is  now  the  standard  arrangement  of  switchgear,  with  an  oil 
reversing  switch  attached  to  the  liquid  starter. 

The  speed  of  winding  in  this  and  similar  ca^es  is  4f,  miles 
per  hour,  and  the  k)ad  consists  of  up  to  10  wagons,  carrving 
about  30  cwt.  of  stone  each,  running  on  a  roughly  built 
26-ia.   gauge  tramway  ;  some  idea   of   the   nature  of    the 


Fig.  8.— 80-h.p.  Cascade  Motor  and  Starting  Switch; 
Peak  Dale  Crushing  Plant. 

equipped  with  a  TjO-h.p.,  750-R.p.m.  slip-ring  motor,  driving 
through  double-reduction  gear,  and  provided  with  switchgear 
similar  to  that  last  mentioned. 

At  the  Smalldale  quarries  one  of  the  most  recent  haulage 
plants  has  been  installed  in  a  reinforced  concrete  building. 


Fig.  9. — Portable  Elkctrically-Driven  Pumping  Plant 
AT  Great  Rocks. 

gradients  whiih  vary  from  1  in  3  to  1  in  15,  can  be  gathei-ed 
from  the  (piarry  views  i^figs.  2  and  3). 

For  haulages  of  this  kind,  the  Cascade  motor  has  Wen 
found  particularly  suitable,  as  owing  to  its  even  turning 
moment  at  creeping  speeds,  down  to  Ih  R.P.3I.,  it  is  possible 
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Fig.  10. — 70-H.p.  Cascade  Haulage,  Smalldale  Works. 


to  start  and  haul  ovei-  rougli  roads  without  shaking  ont  the 
])ilpd-np  contents  of  the  wagons. 

In  the  same  bnilduig  as  the  above  haulage,  is  an  Ingersoll- 


(IraAving  the  lime  I'rom  these  kilns  another 
haulage  is  provided,  driven  by  a  5()-H.r. 
slip-ring  motor. 

At  (Jreat  Rocks  the  principal  crushing 
plant  and  haulage  are  at  pi'esent  steam 
driven,  but  arrangements  have  l)een 
made  to  fix  a  lOO-H.P.  Cascade  motor 
for  driving  the  haulage,  which  has  four 
drums,  and  a  similar  sized  motor,  along- 
side the  latter,  will  replace  the  hori- 
zontal- engine  at  present  driving  the 
crushing  plant  and  occupying  a  separate 
engine  house.  Two  crushers,  with  a 
capacity  of  550  tons  per  day,  are  in  u?e 
here,  with  the  necessary  screens,  and  a 
milling  pan  for  turning  out  cubical 
stone  ;  a  separate  plant  for  making  tar 
macadam  is  operated  by  a  15-h.p. 
squirrel-cage  motor,  and  nearby  a  plant 
for  crushing  and  screening  dirty  stone, 
or  what  was  quarry  waste,  is  dri^'en 
by  a  20-H.P.  squirrel-cage  motor. 

Adjoiiung   the    Great    Rocks    crush- 
ing   plant   is    an    electric    drill    gene- 
rating   plant,   consisting    of    two   Mar- 
vin   drill    generators  —  one     for    four 
drills   and   the   other    for   two — and   a 
common  exciter.     The  Marvin  drill,  which  was  described  in 
the  Electrical  Review  of  September  27th,  1907,  is  of  the 
double  solenoid  percussive  type,  operated  by  a  combination 
of  alternating  and  pulsating  currents  supplied  from  the  special 
drill   generators,    which   are   of  Sandycroft  make,  and  are 
illustrated  in  fig.  5. 


^^  'in  i.f  nil  aiioi 
ni.r  ugim 


Fig.  11.— General  Plan,  showing  Power  and  Drill  Transmissions,  Motors,  &c., 

Buxton  Lime  Firms'  Installation. 


Rand  air  compressor, 
driven  by  a  15-h.p. 
slip-ring  motor,  wliidi 
supplies  air  through 
galvanised  iron  pipes 
to  valveless  hannner 
drills,  used  for  driving 
headings  in  the  ad- 
jacent (juarries.  The 
limestone  fi'om  the 
latter  is  dealt  with  in  a 
300-ton-])er-day  criisli- 
ing  plant  operated  by 
a  ;?0-Ji.P.  slip  -  ring 
motoi',  the  output  of 
which  is  hauled  to  the 
railway  by  a  20-ii.p. 
motor-driven  fri('ti(^n 
haulage. 

Almost    ide  II  (  icii  1 
with  the  70  ILP.  haul- 
last  mentioned,  is 


age 


an  80-H.P.  (^is(*ade 
haulage  plant  at  Great 
Rocks  (piariT,  which 
deals  with  tlie  lime- 
stone requii'ed  for 
burning  in  the  Ryan 
patent  and  other  kilns 
situated  on  the  rail- 
wayside.  For  winding 
the    ash    wagons    and 


Fig.  12.— Starting,  Reversing  and  Main  Switchgear,  Smalldale  Haulage. 
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Tlio  drill  station  feeds  about  tliree  miles  of  120-volt 
three-wire  transmission  running  through  the  adjacent  quarr}', 
the  line  being  tapped  either  by  means  of  tem])orary  overhead 
wires  or  flexible  cable  running  t(»  a  drill  wherever  it  may 
hapjK'n  to  be  placed. 

As  i)icviously  mentioned,  the  <|uarries  are  ojten,  and  are 
worked  in  lifts  or  ledges.  The  drills,  several  of  which  are 
in  use,  are  fixed  on  the  ledges  as  shown  in  fig.  7,  and  Viore 
down  vertically  for  IH  or  20  ft.,  holes  of  2i  in.  to  1  in. 
dianjetei',  wln'ch  are  subsequently  used  for  blasting. 

The  firing  of  any  one  hole  usually  brings  down  000  to 
1,000  tons  of  rock. 

Another  ]\Iar\ in  drill  generator  ])lant  is  in  use  at  the  Per- 
severance quariy  on  the  o})po3ite  side  of  the  Midland  Kail- 
way,  where  a  four-drill  machine,  driven  by  a  20-H.i'.  X-type 
Sandycroft  motor  and  exciter,  has  superseded  a  producer  gas 
engine  plant. 

Another  direction  in  which  electric  driving  has  l)een 
apjilied  with  considerable  succeps,  is  in  the  wagon 
repair  shops  at  Peak  Dale,  in  which  plant  is  installed  for 
dealing  with  the  company's  wagon  stock,  comprising  some 
3,000  main  line  wagons  and  a  similar  number  of  narrow- 
gauge  tip  wagons  used  in  the  quarries.  The  motors  in  use 
vary  from  7  to  15  h.p.,  and  are  all  of  the  X  type  mentioned 
above  ;  the  power  cost  works  out  at  about  £1  per  week  for 
these  shops — a  figure  equivalent  to  wages  alone  with  an 
engine  drive. 

In  view  of  the  exposed  transmissions  and  the  se\ere 
thunderstorms  which  occur  in  the  district,  G.E.C.  lightning 
arresters  are  installed  practically  throughout :  the  motor 
frames  are  all  earthed  to  galvanised  zinc  earth  plates,  and 
where  possible  the  company's  water-pipe  line  along  the  rail- 
way has  been  used  as  an  earth. 

Taken  over  the  whole  of  the  electrically-worked  quarries, 
Mr.  Williams-Ellis  considered  tliat  there  had  been  a  saving 
of  nearly  40  per  cent,  by  the  substitution  of  electrical  driving 
for  the  methods  previously  in  use. 

There  are  still  many  isolated  quarries  belonging  to  the 
company  which  rely  on  steam,  gas  or  oil  plants  for  power, 
but,  needless  to  add,  schemes  for  electrical  working  have  been 
under  consideration,  in  view  of  the  success  already  met  with 
in  that  connection. 

In  conclusion,  we  are  indebted  to  Mr.  Williams-Ellis  for 
his  courtesy  in  explaining  the  many  interesting  details  of 
this  installation,  the  special  features  of  which,  such  as  the 
employment  of  numerous  Cascade  motors,  make  it  somewhat 
unique  in  this  country  ;  we  congratulate  him  on  the 
successful  outcome  of  a  difficult  piece  of  pioneering  in  quarry 
electrification. 


Notes  on  Cascade  and  "X"-Type  Motors. — The 
Sandycroft  Foundry  Co.'s  Cascade  motor  has  been 
previously  described  in  our  columns  ;  in  the  Electrical 
Review  of  October  22nd,  1909,  Mr.  Williams-Ellis 
mentioned  that  the  efficiency  of  a  70-b.h.p.  haulage  motor  of 
this  type,  on  test,  was  found  to  be  : — Full  load,  88*5  per 
cent. ;  half  load,  87  per  cent.  ;  and  1^  load,  89  per  cent. 

The  simplest  type  of  this  machine  has  a  short  circuited 
rotor  without  slip  rings  ;  speed  Aariation  is  obtained  by 
means  of  regulating  resistances  connected  to  tappings  in  the 
stator  winding,  and  full-load  starting  torque  is  obtained  with 
full-load  current. 

The  stator  is  provided  wdth  a  single  winding  of  the 
regular  barrel  type,  and  differs  only  from  that  of  an  ordinarv 
motor  by  having  the  coils  connected  to  form  two  parallel 
groups  per  phase.  From  symmetrical  points  in  the  winding, 
tappings  are  taken  equivalent  to  equalising  connections. 

The  rotor  whiding  is  also  of  the  barrel  type,  with  one 
quarter  of  the  coils  omitted.  The  omission  of  these  bai-s 
gives  the  winding  the  property  of  simultaneously  producing 
two  magnetic  fields,  one  having  a  number  of  jioles  corres- 
j)onding  to  that  of  the  stator  winding,  and  the  other  with  half 
this  number.  The  second  field  rotates  in  the  opposite  direction 
to  the  first,  and  generates  electromotive  forces  in  the  stator 
winding.  By  coupling  pairs  of  stator  tappings  paths  are 
formed  for  the  circulation  of  these  currents,  and  by  the  use 
of  reeistances  these  currents  can  be  controlled.  The  windings 
of  the  rotor  consist  of  groups  of  parallel  connected  coils,  so 
that  only  very  low  voltages  exist  even  when  standing.     In  a 


50-11.  p.  motor  the  maximum  voltage  doe«  not  exceed  12 
volts. 

In  the  case  of  the  two-spetil  mot^^r,  which  has  also  been 
referred  to,  extra  rotor  windings  are  required,  and  three  slip- 
rings  with  resistana-s  :  with  the  catting  out  of  the  stator 
resistances  the  motor  reuclif^  its  fii-st  efficient  nyn'-hrrmouB 
sf)eed,  while  similarly  the  f;utting  out  of  the  rotor  n-si.stance« 
gives  the  second  efficient  synchronous  sp*^ed. 

The  effir-iencies  at  l>oth  sfx-eds  are  high,  ihos^,-  of  a 
100-H.P.  motor  being  91  i>er  cent,  at  the  first  syjeed  and 
89  per  cent,  at  the  two-thirds  spef,-^!  with  the  same 
torque,  the  con-esponding  pr.wer  factors  \mn<:  -9:^  and  -86. 

This  type  of  motor  devcIof»s  full-load  tf)rque  witli  only 
0*7  full-load  current,  and  will  give  df»ul>le  that  torque  with 
1'4  full-load  current. 

An  aicicle  covering  the  technical  design  of  the  Sandycroft 
Co.'s  Cascade  motor,  by  Mr.  L.  .J.  Hunt,  the  inventor, 
appeared  in  our  issue  of  May  10th,  1907. 

The  X-type  motor  has  a  high-resistance  squirrel -cage 
winding,  provided  with  low  resistance  cross-connections 
having  the  same  pitch  as  the  stator  windings.  The  stator 
windings  are  arranged  so  that  when  starting  they  can  be 
connected  to  give  half  the  numl)er  of  poles.  Under  these 
conditions  no  difference  of  potential  exists  lx.'tween  the  low 
resistance  cross-connections,  and  consequently  the  high- 
resistance  squirrel  cage  is  alone  operative,  and  the  motor 
starts  with  a  high  power  factor,  taking  rather  less  than 
twice  full-load  current  for  full-load  torque. 


TRAMWAY  and  RAILWAY  NOTES. 


(^Continued  from  page  58.) 

Continental  Xotes. — Russia. — A  project  for  the  con- 
struction of  an  electric  tramway  in  the  town  of  Minsk  is  at  present 
under  consideration. 

France. — The  municipal  authorities  of  Vincennes.  near  Paris, 
have  just  put  in  service  a  novel  electric  tram  car.  It  is  a  combina- 
tion hearse  and  funeral  coach,  and  is  desig^ned  at  one  end  to  carry 
a  coflBn  in  a  specially  arranged  compartment,  the  mourners  being 
accommodated  in  the  remaining  part  of  the  vehicle. 

Switzerland. — According  to  the  Feuille  federale  Suhxe,  of 
Berne,  a  concession  has  been  granted  to  a  syndicate  for  the  con- 
struction and  working  (on  an  80  years'  lease)  of  an  electric  funi- 
cular railway  from  the  village  of  Saint  Moritz  to  Chantarelle-snr- 
Chaunt.  The  estimated  cost  of  constructing  the  permanent  wav  ia 
£10,000. 

Leeds. — AVith  reference  to  our  paragra]ih  of  last  week  in 
which  it  was  stated  that  the  whole  of  the  cars  were  to  be  fitted  with 
side  life-guards,  it  may  be  of  interest  to  mention  that  these  life- 
guards have  been  invented  by  members  of  the  stafif.  The  Com- 
mittee proposes  that  the  patent  fees,  not  exceeding  £20.  shall  be 
payable  by  the  Corporarion  on  the  understanding  that  it  shall 
have  the  right  to  manufactu-e  the  guards  or  to  have  them  manu- 
factured and  to  use  the  patent  free  of  royalty. 

Llandudno. — At  the  sixth  general  meeting  of  the 
Llandudno  and  Colway  Bay  Electric  Railway  Co.,  it  was  stated 
that  the  directors  were  negotiating  with  a  view  to  obtaining  the 
right  to  double  a  further  portion  of  the  line. 

Mexico. — It  is  stated  that  the  Siemens-Schuckert 
Works  have  received  an  order  for  the  construction  of  an  electric 
railway  in  the  Mexican  city  of  Pachuca,  the  length  being  17^  miles. 
The  line  is  to  be  equipped  for  passenger  traflSc  and  the  tnuisport 
of  ore. 

Plymouth. — At  a  meeting  of  the  T.C.  on  Monday,  one 
of  the  minutes  of  the  Tramways  Committee  was  a  resolution  that 
the  tramways  managCi.-  report  as  to  the  estimated  cost  and  probable 
financial  effect  of  establishing  services  of  cars  on  the  railless  trolley 
system  to  Laira.  Mr.  Baker  welcomed  the  minute,  and  as  the  route 
was  well  known,  he  hoped  the  report  would  not  be  long  delayed. 
Mr.  Stephens  said  the  idea  now  running  in  the  Committee  was  to 
carry  lines  to  Laira,  and  use  the  trackless  system  to  Crownhill. 
Aid.  Phillips  said  that  wa^not  exactly  so,  but  as  it  was  to  be  a 
matter  of  report,  the  JIayor  stopped  the  discussion. 

Sheffield. — In  reply  to  a  communication  from  the  city 
treasurer,  the  Tramways  Committee  has  decided  to  state  that 
£23,.'?34  is  the  estimated  amount  of  profits  from  the  tramways 
for  the  year  ended  March  25th  next,  which  would  be  available  for 
the  relief  of  the  general  district  rate.  The  general  manager  reports 
that  a  compromise  had  been  effected  with  Overseer's  Valuer  in  regrard 
to  the  re-aseeeement  of  the  tramways  und^rtaiing  and  the  rateable 
value  of  the  whole  of  the  tramways  had.been  settled  at_ £30,000. 
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Sontli  Africa. — The  system  of  railless  electric  omnibuses 
recommended  by  the  Bloemfontein  City  Enp^ineer  has  been  adopted 
by  the  T.C.     A  loan  is  to  be  raised  for  carrying  out  the  scheme. — 

British  and  South  African  Export  Oazette. 

Walsall. — Tbe  Tramways  Committee  reports  that  it  has 
had  one  tramcar  fitted  up  with  a  vestibule  for  protecting:  the 
drivers  in  inclement  weather,  and  that  the  Board  of  Trade  has 
given  approval  to  the  fitting  of  six  cars  in  the  first  instance  with 
the  screens,  requesting  that  after  three  months'  use  the  Corporation 
should  report  to  the  Board  on  the  matter  after  obtaining  opinions 
of  the  drivers  as  to  the  merits  or  otherwise  of  the  screens. 

Wolverhampton,  —  The  Tramways  (*ommittec  has 
decided  to  purchase  an  additional  motor-'bus  at  an  estimated  cost 
of  £620,  for  the  service  between  Wolverhampton  and  Fallings  Park. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cable  Repairs. — The  cable  between  Coll  and  Tiree  has 
been  restored  by  the  c.s.  Monarch,  after  eight  weeks'  interruption. 
The  Monarch  is  now  engaged  in  similar  work  on  the  Arran  coast, 

India. — The  radio-telegraph  stations  at  Simla  and  Delhi, 
which  form  the  first  two  in  the  line  of  stations  to  connect  Calcutta 
with  Simla  by  wireless  telegraphy,  have  been  completed  by  the 
Marconi  Co.  for  the  telegraph  department. — Indiaii  and   Jhstern 

Enf/ineer. 

Kew  Cable. — The  Eastern  Telegraph  Co.  has  decided  to 
lay  a  new  cable  to  Egypt  from  Gibraltar.  The  cable  will  touch  at 
Malta  and  Alexandria.  The  cost  is  estimated  at  £400,000,  and  will 
be  defrayed  by  the  general  reserve  fund  of  the  company. — African 
Engiiiecring. 

Jfew  Exchange  in  the  City. — On  Friday  last,  by  the 
courtesy  of  the  Postmaster-General  and  the  Peel-Conner  Telephone 
Works,  Ltd.,  we  were  enabled  to  inspect  the  new  Avenue  Exchange 
which  has  been  equipped  by  the  company  in  Creechurch  Lane,  to 
replace  the  old  exchange  of  the  same  name  in  Limft  Street.  The 
new  plant  includes  the  company's  40-volt  switchboards  to  accom- 
modate 9,000  subscribers,  and  has  been  carried  out  on  the  most 
up-to-date  lines  at  a  cost  of  about  £1()0,000.  A  special  feature  of 
the  installation  is  the  use  of  the  "ancillary  jack"  system,  in  which 
each  subscriber's  call  is  received  at  three  positions  simultaneously, 
and  can  be  dealt  with  by  any  one  of  nine  operators  (instead  of 
three,  as  hitherto),  thus  increasing  the  rapidity  of  reply  and  dis- 
tributing the  work  more  uniformly  amongst  the  operators.  It  is 
hoped  that  the  exchange  will  be  opened  to-morrow. 

In  the  course  of  a  brief  address  to  the  visitors,  Mr.  P.  P. 
Kipping,  London  manager  and  secretary  of  the  company,  thanked 
the  Press  for  consistently  advocating  the  principle  of  giving  a  pre- 
ference to  home  productions  wherever  it  was  possible,  and  paid  a 
well-merited  tribute  to  the  ability  of  the  technical  staff  of  the 
Post  OS^ce,  which,  he  declared,  was  not  surpassed  by  that  of  any 
telephone  administration  in  the  world  with  which  his  company  had 
been  in  touch.  He  claimed  that  under  the  new  regime  the  develop- 
ment that  would  take  place  would  give  employment  to  the  tele- 
phone industry  and  a  quicker  and  better  service  to  the  public. 

Further  particulars  of  the  new  exchange  will  be  given  in  a  later 
issue. 

Trunk    Call    Deposits. — A     correspondent     asks  : — 

Will  the  G.P.O.  authorities  still  demand  from  telephone  subscribers 
the  deposit  of  £  1  as  security  for  trunk  call  charges  ?  Hitherto, 
the  National  Telephone  Co.  have  had  the  use  of  a  very  large  sum  of 
money  deposited  in  this  way,  in  view  of  their  obligations  to  the 
G.P.O. ,  but  now,  as  the  latter  will  own  the  whole  system,  there 
seems  to  be  no  reason  whatever,  why  all  deposits  should  not  be 
returned,  and  no  new  ones  demanded.  It  is  bad  enough  to  make 
subscribers  pay  a  whole  year's  rental  in  advance,  without  demanding 
more. 

IJruffuay. — The  Government  has  decided  to  install 
radio-telegraph  stations  in  several  districts.  The  two  largest 
stations  will  be  at  Cerrito  de  la  Victoria,  near  Monte-Video,  and  at 
Paso  de  los  Toros,  and  will  be  similar  to  the  stations  in  the 
Argentine  Republic  and  Brazil. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Africa. — The  British  and  South  African  Export  Gazette 
states  that  ordei's  for  plant  and  material  for  the  electric  lighting 
scheme  about  to  be  undertaken  by  the  Salisbury,  Rhodesia, 
Municipality  will  shortly  be  on  offer  -,  also  that  contracts  for  the 
supply  of  material  for  tlie  new  tramway  scheme  to  be  under- 
taken by  the  Germiston  Municipality,  at  a  cost  of  £106,000,  will 
ehoitly  be  given  out. 

Ashton-under-Lyne. — January  24th.  Three  Lanca- 
shire boilers  and  two  l,a00-KW.  turbo-alternatore,  for  the  Corpora- 
tion.    See  "  Official  'Noticee'  January  5th. 


Australia. — N.S.W.  Government  Rail-ways. — January 

22nd.— Supply  and  erection  at  the  White  Bay  power  house,  Sydney, 
of  eight  water-tube  boilers,  with  superheaters,  economisers  and 
mechanical  stokers.  January  29th. — A  25-KW.  booster  set.  Parti- 
culars, Electrical  Engineer's  Office,  61,  Hunter  Street,  Sydney. 

February  7th. — The  Prahran  and  Malvern  Tramways  Trust, 
Melbourne,  are  inviting  tenders  for  1,272  tons  of  tramway  rails. 
Specifications  and  forms  of  tender,  £2  2s.  (returnable),  from  J. 
Coates  &  Co.,  Ltd.,  Suffolk  House,  Laurence  Pountney  Hill, 
London,  E.G. 

February  19th. — Wire-testing  machine,  for  the  Postmaster- 
General's  Department  in  Tasmania.  See  "Official  Notices" 
January  5th. 

Austria. — Kirchbr'HL. — January  27th.  Tenders  are 
invited  for  the  supply  of  an  electrically -driven  winding  engine  and 
other  mining  machinery.  Particulars,  K.  K,  Bergverwaltung  in 
Kirch  bichl. 

Belgium. — January  29th.  The  municipal  authorities 
of  Vaux-sousChevremont  (Li6ge)  are  inviting  tenders  for  the 
establishment  of  a  central  electric  lighting  station  in  the  town. 

Bristol. — The  Docks  Committee  of  the  T.C.  on  Monday 
authorised  the  engineer  to  invite  tenders  for  two  electric  lifts  for 
the  Avonmouth  Dock  new  cold  storage. 

Bulg;aria. — January  29th.  The  municiiial  authorities  of 
Phillipopolis  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town. 

Burnley. — Lighting  battery  for  the  Workhouse,  for  the 
Guardians.     See  "Official  Notices"  January  5th. 

Burton-OU-Trent. — January  27th.  One  1,250-KW. 
turbo-alternator,  and  other  electrical  and  steam  plant  for  the 
Corporation.     See  "Official  Notices"  to-day. 

Croydon. — January  29th.     Mixed-pressure  turbine  plant, 

for  the  Corporation.     See  "  Official  Notices  "  January  5th. 


Dartford.  —  January  23rd.  One  high-speed  vertical 
uniflow  engine,  tandem  generators  and  three-wire  balancer,  three 
superheaters  and  extensions  to  pipework,  switchboard  and  elec- 
trically-driven centrifugal  pump,  for  the  U.D.C.  See  "Official 
Notices"  December  15tb. 

Dublin. — January  30th.  Dublin  Port  and  Docks  Board. 
Two  4-ton  electric  portal  wharf  cranes.  Specification,  £1  returnable, 
from  Sir  J.  P.  Griffith,  Engineer  to  the  Board,  East  Wall,  Dublin. 

January  18th. — E.H.P.  sub-station  switchboards  and  accessories, 
for  the  Corporation.     See  "  Official  Notices  "  to-day. 

Exeter. — February  2nd.  Vulcanised  rubber  cables,  dis- 
tribution fuseboards,  distribution  switch  and  fuseboard,  steel 
conduits  and  fittings,  for  the  Visiting  Committee  of  the  Asylum. 
See  "Official  Notices"  to-day. 

Grimsby. — January  15th.  Metal-filament  lamps  for  a 
year,  for  the  Corporation.     See  "Official  Notices"  January  5th. 

Halifax. — February  5th.  Stores  and  materials  for  a  year, 
for  the  Corporation  Electricity  Department.  See  "Official  Notices" 
to-day. 

Hornsey. — January  25th.  Extension  of  Temperley 
transporter,  for  the  T.C.     See  "  Official  Notices"  to-day. 

Italy. — Tenders  will  be  received,  within  GO  days  from 
December  20th,  at  the  office  of  the  "  Presidente  del  Consiglio 
Generale  dell'  Ente  Autonomo  Volturno,  Piazza  Municipio  37," 
Naples,  for  the  supply  and  erection  o'  machinery  and  apparatus,  as 
well  as  hydraulic,  electric  and  general  accessories,  required  in  con- 
nection with  the  central  electric  generating  station  in  Naples. 
The  upset  price  is  put  at  1,230,000  lire  (4-49,200),  and  a  deposit  of 
25,000  lire  ( 1 1,000)  will  be  required  to  qualify  any  tender.  Twenty 
months  are  allowed  for  the  supply  of  the  material.  The  power 
to  be  generated  at  the  Volturno  Springs  and  carried  into  Naples 
will  amount  to  12,000  K.v.A.,  and  the  plant  must  have  a  capacity 
for  the  production  of  a  further  12,000  k.v.a.,  if  required.  This 
contract  is  open  to  foreign  competition,  but  all  documents  apper- 
taining thereto  must  be  made  out  in  Italian.  Plans  and  specifica- 
tions governing  the  contract  may  be  seen  at  the  above-mentioned 
office  in  Naples. — Board  of  Trade  Journal. 

London. — L.C.C. — January  23rd.     3,500  tons  of  steel 

girder  tramway  track  rails  and  fastenings,   and   l,.oOO  tons  of  slot 

rails  and    conductor   tees.  Specifications,   forms  of   tender,   and 

drawings,  £2  (returnable),  from  the  Chief  Engineer's  Department, 
County  Hall,  London,  S.W. 

STEPNEY.--J8inuary  29th.  Tlie  B.C.  is  inviting  tenders  for 
one  EH  T.  converting  plant,  suitable  for  6,000-volt  three-phase 
A.C.  to  L.T.  D,c.,  together  with  e.h.t.  and  l.t.  switchgear,  &:c., 
for  the  Limehoiise  and  Whitechapel  stations.  See  "Official  Notices" 
to-day. 

Nuneaton,  —  January  24th,  One  500-Kw.  mixed- 
pressure  turbogenerator,  with  condensing  plant,  pipework,  4cc.,  for 
the  Corporation.     8ee  '"  Official  Notices  '  January  6th. 
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Plymoutli. — January  20th.     Stores  for  a  year,  for  the 

Corporation    llleotricity  and  Street    Lighting;    Departments.      See 
"Official  Notices"  January  oth. 

I*ra}f lie. — .January  3 1  st.  Supply  of  two  turbo-fjenerators, 
of  a  normal  capacity  of  3,(;00  KW.,  with  accesporics.  Particulars, 
planp,  &c.,  from  Stiidtischen  Kanzlei  der  Pllektricitatecpntrale, 
Prapue  VII,  and  tendfrw  to  Haupteinreichunerpprotokolle  der  Elec- 
trischen  Unternehmunffcn,  Altstiidter  Markthallc,  Prague,  Austria. 

ItadC'lifl'e. — January  l.^th.  Electrically-driven  centri- 
fupral  or  turbine  pump  for  the  U.D.C.'s  sewage  disposal  works 
W.  L.  Rothwell,  surveyor. 

Kof  lierliaiii. — Tenders  are  to  be  invited  for  the  supply 
of  materials  for  the  electrical  equipment  of  the  Maltby  raillefin 
trolley  vehicle  route,  and  for  the  railless  cars  required. 

Roiiniania. — January  17th.  The  Roumanian  State 
Railway  authorities  in  Bucharest  are  inviting  tenders  for  the 
supply  of  l.-'iOO  metres  of  electric  cable. 

Servia. — Considerable  e.\-penditure  is  contemplated  at 
Prahovo,  in  the  conversion  of  the  place  into  an  up-to-date  port. 
It  is  intended  to  work  the  harbour  plant  by  electricity,  and  tenders 
will  shortly  be  invited  for  a  complete  light  and  power  plant. 
Local  representation  is  advisable. 

Siaiii. — Bangkok.  March  15th.  Tenders  are  invited 
for  the  supply  and  erection  of  an  electric  power  station  with 
a  capacity  of  .3,000  KW.  Tenders,  on  the  prescribed  forms,  to  the 
Ministry  of  Local  Government,  Bangkok.  For  further  particulars 
see  this  column  for  November  24th. 

Spain. — January  22nd.  The  municipal  authorities  of 
Santoyo  (province  of  Palencia)  are  inviting  tenders  for  the  con- 
cession for  the  electric  lighting  ot  the  town  during  a  period  of 
eight  years.  Particulars  can  be  obtained  from,  and  tenders  are  to 
be  sent  to,  El  Secretario  del  Ayuntamiento  de  Santoyo  (Palencia). 

Tenders  have  just  been  invited  by  the  municipal  authorities  of 
Ribas  (province  of  Gerona)  for  the  concession  for  the  electric 
lighting  of  the  town. 

Tunbridffe  Wells. — February  10th.  High  and  low- 
tension  switchgear,  for  the  Corporation.  See  'Official  Notices" 
to-day. 

Turkey. — February  20th.  Tenders  will  be  received  at 
the  '■  Ministcre  dcs  Travaux  Publics,"  Constantinople,  for  a  conces- 
sion for  the  supply  of  electric  light  and  power  to  the  town  of 
Adaliaj  which  has  a  population  of  some  30,000.  For  particulars 
see  this  column  December  22nd. 

West  Ilaiii. — January  18th.  A.C.  house-service  watt- 
meters. Specifications  and  forms  of  tender.  £1  (returnable),  from 
the  Electrical  Engineer,  84,  Romford  Road.  Stratford,  London,  E. 

York. — Electric  shunting  locomotive  for  the  Corporation. 
See  "  OfBcial  Notices  "  to-day. 


CLOSED. 


Barrow. — At  the  T.C.  meeting  on  Monday,  the  Watch 
Committee  recommended  that  the  tender  of  Mr.  C.  Armstrong  Lamb 
for  the  electric  lighting  of  the  new  fire  station  be  accepted,  at  £124. 

Bedford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Wilton  &  Co.  for  installing  the  electric  light  at  the  isolation 
hospitals  and  supplying  fittings,  at  £77,  and  for  similar  work  at 
the  new  convalescent  block,  at  £16. 

Bolton. — The  Tramways  Committee  has  accepted  the 
following  tenders  : — - 

Dryers,  Ltd. — Insulating  plant. 

Edgar  Allen  &  Co.,  Ltd.— New  orossiOR. 

BneilOS  Avres. — According  to  the  Review  of  the  River 
Plate,  the  Government  has  contracted  with  the  Maschinenfabrik 
Augsburg-Nurnberg,  A.  G.,  for  the  supply  of  20  electric  cranes  for 
the  warehouses  in  Docks  1  and  2  and  North  Basin.  Cost  $118,621 
gold.  The  total  cost,  including  cable  connections  of  the  German 
Electric  Light  Co.,  amounts  to  $379,973  paper. 

Burnley. — The  T.C.  has  accepted  the  tender  of  Messi-s. 
Lamboume  k  Co.,  of  London,  for  ironwork  for  the  Queenegate  car- 
shed  extension,  at  £881. 

Cape  Town. — The  tender  of  Messrs.  E.  A.  Shaw  &  Co. 
has  been  accepted  for  the  wiring  of  the  Alhambra  Picture  Palace. 

Clayton-le-Moors. — The  D.C.  has  accepted  the  tender 
of  Messrs.  Wm.  Rothwell  &  Sons,  electricians  and  hardware  dealers, 
of  Great  Harwood,  for  the  maintenance  and  repair  of  the  fire- 
brigade  alarm  system  for  the  ensuing  12  months. 

Croydon. — The  Guardians  have  decided  to  purchase  from 
Messrs.  K.  Schall  &  Co.,  for  £53,  an  X-ray  apparatus. 


Felixstowe. — The  TJ.D.C.  has  accepted  the  tender  of 

Messrs.  Siemens  Bros,  k  Co.,  Ltd.,  for  a  motor  fire-syren,  at  £.36. 

filaspow. — The  Trustees  of  the  Clyde  Navigation  have 
accepted  the  offer  of  Sir  Wm.  .Vrrol  k  Co.,  Ltd.,  which  wa«  the 
lowest  satisfactorj'  one,  for  a  32-ton  electric  crane  for  the  Rothesay 
Dock,  Clydebank,  at  £7,953. 

London. — Ham.mkk.smitu. — Tenders  from  the  following 
firms  have  been  accepted  by  the  Electricity  Department  for  the 
purchase  of  certain  disused  plant :    - 

F.  W.  Wanl,  Ltd.— EconomiHeTs,  finperhe«t«rs  and  are  heaters,  440. 

I.  Levy  &  Hons. — CondenBers  and  meters,  i.'229. 

Mr.  J.  Clark.— Switchboards  and  arc  lamps,  £8J, 

Mr,  J.  HyaiDB.— Arc  laiin)  accesijorieg,  t\i. 

Mr.  E.  J.  Webster.— Scrap  copper,  lead,  brass  and  gun-metal,  t\3\. 

Reijfate. — The  T.C.  has  acff-pted  the  tender  of  the 
Anglo-American  Oil  Co.,  Ltd.,  for  fuel  oil  for  the  new  Diesel  engine 
at  the  electricity  works,  for  a  year,  at  £2  78.  9d.  per  ton. 

Sheffield. — The  T.C.  has  accepted  the  following  tendere  : 

Willans  &  Robinson,  Ltd.— Turbo-altemator,  £21,707. 

Dewhirfit'8  Engineering  Co.,  Ltd. — Cables,  lamps,  switchboard,  Ac,  42.639. 

Browett,  Lindloy  &  Co.,  Ltd. — Electric  lighting,  .sewage  works  extension, 

Messrs.  Willans  &  Robinson   have  been  authorised  to  sub-let   the 
alternator  portion  of  their  contract  to  Messrs.  Dick,  Kerr  k  Co.,  Ltd. 

Stockport. — The  T.C.  has  accepted  the  following  tenders : 

Wm.  Rickard,  Ltd.,  Derby.— Half-mile  of  7-18  cable,  414  16s. ;  half  mile  of 

716  cable,  421  Is. 
United   Electric  Car  Co.,  Ltd.— Five  car  top    covers   and    alterations   to 

staircases,  4108  each. 

Walsall. — The  T.C.  has  entered  into  a  contract  with 
Messrs.  Richardsons,  Westgarth  &  Co.,  Ltd.,  for  supplying  and  fixing 
a  cooling  tower  at  the  generating  station,  at  a  cost  of  £600.  It  has 
further  accepted  the  tenders  of  the  British  Westinghouse  Co.,  Ltd., 
at  £74  and  £5.5,  for  providing  the  necessary  transformer  and 
switchgear  respectively  for  supplying  the  sewage  works  with 
alternating  current. 


FORTHCOMING    EVENTS. 


Electro-Harmonic  Society.- Friday,  January  12tb.    At  8  p.m.    At  the  Holboin 

Restaurant,    bmoking  conceit. 

Midland  Electrical  Engineers'  Ball.— Friday,  January  12th.    At  the  Grand  Hotel, 

Birmingham, 

Norlh-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Saturday,  January 
13th.  At  7.15  p.m.  At  the  Armstrong  College,  Newcastle-on-Tjne.  Paper 
on  "Wireless  Telegraphy  for  Kaval  Purposes,"  by  Mr.  H.  C.  Btroud. 

Meeting  at  2.30  p.m.   Graduates'  visit  to  the  Gate5ibead  works  o1  Messrs. 
Clarke,  Chapman  &  Co.,  Ltd. 

Institution  cf  Electrical  Engineers  (Newcastle  Local  Section).— Monday,  January 
16th.  At  7.80  p.m.  .A.t  the  Armstrong  College,  ^ewca8tle.  Lecture  by  Mr. 
W.  C.  Mountain. 

Institution  of  Electrical  Engineers  (M  nchester  Local  Seetlen).— Tuesday,  January 
16ih.  At  7.80  p.m.  At  the  University,  Manchester.  Paper  on  "Recent 
Developments  in  Turbine  Practice,"  by  Mr.  K.  Baumann. 

Illuminating  Engineering  Society.— Tuesday,  January  16th.  At  8  p.m.  At  the 
Royal  Society  of   Arts.     Paper  on  "Colour    Discrimination  by  Artificial 

Light,"  by  Mr.  T.  E.  Ritchie. 

Institution  of  Electrical  Engineers  (Students'  Section,  London).  — Wednesday, 
January  17th.  At  7.45  p.m.  Paper  on  "Some  Notes  on  Central-Station 
Practice,"  by  Mr.  A.  N.  Kingsbury. 

Institution  ot  Electrical  Engineers  (London).— Thursday,  January  18th.  At  8  p.m. 
Adjourned  cl  scussion  on  paper  on  "Residence  Tariffs,"  by  Mr.  A.  H. 
Seabrook. 

Institution  ol  Mechanical  Engineers.— Friday,  January  Ifth.  At  8  p.m.  Paper 
on  "The  Evolution  and  Present  Development  of  the  Turbine  Pump,"  by 
Messrs.  E.  Hopkinson  and  A.  E.  L.  Chorlton. 

Institution  of  Civil  Engineers-- Friday,  January  19th.  At  8  p.m.  Ftudents" 
meeting.  Paper  on  "The  Tarbo-Blower  and  Turbo-Compressor,"  by  Mr. 
G.  Ingram. 

Faraday  House  Old  Students'  Association.— Friday,  January  19th.    At  8.30  p  m. 

At  the  Holborn  Restaurant.     Annual  smoking  contert. 

Royal  Institution.— Friday,  January  19th.  At  9  p.m.  Discourse  on  "Heat 
Proi)lems,"  by  Prof.  Sir  J.  Dewar. 

Junior  Institution  of  Engineers.- Saturday,  January  20th.  At  9.S0  a.m.  Visit  to 
the  works  of  the  Western  Electric  Co.,  Ltd.,  Woolwich. 

•esoeUitlon  ef  Englneore-ln-Ckarge.— Saturday,  January  20th.  At  7.!:0pm.  At 
St.  Bride's  Institute,  E.G.  Ditcussion  on  'The  Various  Sjstems  of 
Warming  Buildings," 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Officer— LiEUT.-CoL.  H.  M.  Leat. 
The  following  orders  are  issued  : — 

Monday,  January  15th.— "A"  Company.     Technical  work  and  musketry 

iusttuoiion  (standard  tests),  7  to  10  p.m. 
Tuesday,    January  16th.— "B"  Company.    Technical  work  and  musketry 

instruction  (standard  tests),  7  to  10  p.m. 
Thursday,  January  18th.— "C"  Company.    Technical  work  and  musketry 

instruction  (standard  tests),  lecture  by  Major  Phillips,  7  to  10  p.m. 
Friday,  Januarv  19th.— "D"  Company.      Technical  work    and    musketry 

instruction  ("standard  tests),  lecture  by  Major  Phillips,  7  to  10  p.m.    . 
Saturday,   January  20th.— Headquarters   will    be   opened   for    regimental 

business  from  10  a.m.  to  \'2  noon. 

(Signed)       J.  H.  Sv  Phjiups,  Major, 

For  OfBcer  commanding  L.E.E. 
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NOTES. 


The  Electro-Harmonic  Society. — A  smoking  concert 

18  to  be  held  at  the  Holborn  Restaurant  (Kinfj'e  Hall),  to-nigrht, 
Friday,  January  12th,  at  8  o'clock.  The  chair  will  betaken  by  Mr. 
James  Swinburne,  F.R.S.  The  artists  are  as  follow  : — Vocalists, 
Sifrnor  Lenghi  (tenor),  and  Mr.  Georgre Baker  (bass-baritone)  ;  the  boy 
harpist,  Mario  Lorenzi  ;  Anglo-French  comedian,  Mons.  Alec 
Chentrens"^,  humorist,  Mr.  J.  M.  Campbell  :  humorous  recitals, 
Mr.  Valentine  Hill ;  modern  maffic,  Mr.  Bradley  Alexander  ;  solo 
pianoforte  and  accompanist,  Mr.  Bernard  Flanders,  A.R.A.M. 

Electrical  Imports  and  Exports. — The  foreign  trade 

returns  for  1911  are  now  complete.  If  we  accept  the  classification 
followed  by  the  daily  Press  in  its  summary  of  the  position,  we  find 
that  the  electrical  imports  and  exports  have  been  as  follows  :  — 


Electrical  Gooda  hu ported  in  month  of  Dec,  1910 

1911 

Decrease     . . . 

Machinery  Imports  for  month  of  Dec,  1910   ... 

)1  1)  1)  >!         1911     ••• 

Increase     . . . 

Electrical  Goods  exported  in  month  of  Dec,  1910 

191 1 

Decrease     ... 

Machinery  Exports  in  month  of  Dec,  1910... 
..       ■         ..  ..  „      1911  ... 


£199,387 
138,581 

£60,806 

£396,356 
453,718 

£57,3(52 

£60.5,278 
217,219 

£388,059 

£2,563,053 
2,650,903 


Increase     ...         ...        £87,850 

The  decrease  in  electrical  exports  may  easily  be  misunderstood 
unless  it  be  borne  in  mind  that,  in  December,  1910,  there  was  one 
special  item  of  £340,605  for  telegraph  cable  and  apparatus  under  the 
heading  "  Madeira,  Portuguese  Africa  and  India."  There  was  no 
corresponding  big  cable  export  in  December,  1911. 

Economy    of   Electric   Cooking*.  —  Some    interesting 

figures  were  given  in  a  recent  issue  of  the  Standard  regarding  the 
use  of  electricity  for  cooking  in  a  suburban  household  of  six 
persons.  In  1907  and  1908,  the  total  annual  cost  for  cooking, 
lighting  and  hot  water  supply  with  gas  and  coal  was  £20  9s.  lid. 
and  £17  2s.  2d.  respectively;  during  1909  the  householder  was 
absent,  but  in  1910  and  1911  the  records  were  resumed,  with  the 
difference  that  a  "  Tricity  "  cooker  was  exclusively  used  for  cooking 
purposes,  and  the  total  annual  costs  in  these  years  were  £22  5s.  3d. 
and  £22  48.  4d.  respectively.  A  corresponding  record  of  the  butchers' 
bills  for  the  same  years  showed  that  in  1907  and  1908  they  amounted 
to  £50  76.  Id.  and  £54  Os.  9d.  respectively  ;  but  in  1910  and  1911 
the  corresponding  amounts  were  £38  10s.  4d.  and  £33  8s.  ;  yet  the 
quantity  of  meat  consumed  at  table  was  practically  the  same,  the 
economy  in  cost  being  due  to  the  lessened  wastage  of  meat  cooked 
in  an  electric  oven.  It  will  be  seen  that  the  saving  efl'ected  was 
between  four  and  five  times  the  increased  cost  of  cooking.  In  fact, 
the  saving  in  the  butchers'  bill  in  1911  was  almost  suflBcient  to  pay 
for  the  whole  cost  of  cooking,  heating  and  lighting  for  the  year. 

Gas  Explosion. — Explosions  and  fires  caused  by  gas  are 
such  ordinary  occurrences  that  we  rarely  trouble  to  record  them  ; 
but  a  fatal  accident  of  this  kind  which  occurred  on  Monday  at 
Ilkeston  is  of  exceptional  interest.  Strange  to  say,  the  fatality 
which  accompanied  the  explosion  was  the  death  of  a  girl  by 
drowning.  A  gas-holder  at  the  Corporation  gasworks,  of  a  million 
cubic  feet  capacity,  exploded,  and  demolished  a  street  of  cottages, 
while  the  water  from  the  seal  escaped  and  flooded  the  streets, 
doing  great  damage.  Sheets  of  iron,  lumps  of  coal  and  cases  of 
beer  were  flung  upon  the  houses,  and  many  people  escaped  from 
their  dwellings,  which  were  in  a  precarious  state,  by  wading 
through  water  up  to  the  waist  :  as  snow  was  falling,  and  the 
weather  was  bitterly  cold,  great  suffering  resulted.  Fire  accom- 
panied the  explosion,  and  was  with  difficulty  subdued.  How  the 
explosion  was  brought  about  we  do  not  know  ;  presumably  by  some 
means  an  inflammable  mixture  was  present  in  the  gas-holder,  but 
how  did  it  become  ignited  ?  Can  it  have  been  due  to  the  fusion  of 
an  filecfrir  wire  '.' 

Memorandum  on   Steam   Boilers. — A  correspondent 

informs  us  that  the  Memorandum  on  which  we  recently  commented 
favourably,  has  been  "  withdrawn,"  and  suggests  that  the  Govern- 
ment thought  that  the  working  man  would  learn  too  much  from 
it.  However  that  may  be,  our  readers  will  realise  that  it  is  useless 
to  apply  to  the  Government  stationers  for  a  copy. 

The  Rating  of  Enffineerinff  Works. — According  to 

the  Tinici,  at  the  Liverpool  Quarter  Sessions  last  week,  the  hearing 
was  concluded  of  the  appeal  by  Messrs.  Greenwood  &  Batley,  Ltd., 
against  the  rating  assessment  of  their  works  by  the  Assessment 
Committee  of  the  Bramley  Union.  The  gross  estimated  rental  was 
£10,134,  and  the  rateable  value  £6,050.  It  was  stated  that  the 
Leeds  engineering  trade  was  fast  declining,  and  the  heavy  rating  was 
Buggested  ae  a  cause.  The  Recorder,  Mr.  Tindal  Atkinson,  K.C., 
asBeesed  the  net  value  at  £4,872,  and  the  appeal  was  allowed,  with 
costs 


Electricity   for    Mininj?    in    Norway.— The    Ranen 

Lead  and  Silver  Works  and  Mines,  which  are  situated  in  the  North 
of  Norway,  not  far  from  the  Dunderland  Iron  Mines,  and  which 
have  been  lying  idle  for  about  40  years,  are  now  to  be  worked,  and 
the  necessary  plant  is  in  course  of  erection.  The  plant  is  to  be 
driven  by  electricity,  and  is  designed  with  a  capacity  for  treating 
40  tons  of  crude  ore  per  day.  Apart  from  the  ordinary  concen- 
trating plant,  a  magnetic  separator  will  also  be  installed,  which  is 
to  be  connected  with  an  oven  for  roasting  the  ore.  It  is  also  the 
intention  to  build  an  electrical  experimental  furnace,  for  which  the 
necessary  energy  will  be  transmitted  from  the  power  station  at  the 
Waterfall  of  Holmfossen,  which  is  already  completed.  The  ore  in 
the  company's  mines  is  of  a  somewhat  complicated  nature,  and 
contains  18  per  cent,  of  zinc  in  addition  to  lead,  silver,  and  some 
other  metals. 

The  Australian  Tariff. — The  Melbourne  correspondent 
of  the  Times  says,  as  a  result  of  an  examination  of  Mr.  Tuft's  Bill, 
that  the  revision  of  the  tariff  will  be  more  nominal  than  real. 
"  Lamps  are  to  pay  30  per  cent,  instead  of  20  per  cent.,  while  tanks, 
which  have  been  free  since  1907,  are  now  only  so  if  not  exceeding 
400-gallon  capacity.  There  is  throughout  the  Bill  a  strong  ten- 
dency to  penalise  parts  of  machines  in  the  interests  of  local  work- 
shops. Thus,  fire  engines,  sewing  machines,  typewriters,  kc,  still 
come  in  free,  but  separate  parts  no  longer  do  so,  but  have  to  pay 
25  per  cent.,  and  the  same  duty  attaches  to  separate  parts  of  such 
machines  as  are  used  for  hat-making,  paper  manufacture,  and 
other  purposes,  while  parts  of  electrical  machines  are  also  dutiable. 
All  aluminium  articles  have  hitherto  been  free,  a  privilege  now 
confined  to  kettles  and  kitchen  utensils  ;  electroliers,  chandeliers, 
&c.,  formerly  20  per  cent.,  are  now  25  per  cent.,  or  30  per  cent,  if 
not  of  British  manufacture.  Gas  meters  are  to  be  charged  15  per 
cent,  but  some  parts  are  still  to  be  allowed  in  free."' 


IVew  Zealand, — The  Borough  Council  of  Misamar,  a 
suburb  of  Wellington,  has  decided  to  adopt  an  electric  power 
scheme,  of  which  the  details  are  to  be  put  before  the  ratepayers  for 
their  approval  at  an  early  date.  The  Wellington  City  Tramway 
Committee  is  to  be  approached  in  regard  to  the  hire  of  tramcars, 
the  borough  to  supply  the  power.  Interviewed  by  a  Press  repre- 
sentative, the  town  clerk  stated  that  it  was  necessary  to  have  a 
small  power  station  to  supply  power  to  the  high  levels,  and  for  the 
compressors  that  work  in  the  ejector  station  for  the  sewerage.  The 
consulting  engineer  to  the  borough  is  of  opinion  that  if  the  power 
station  is  increased  so  as  to  generate  power  for  the  tramway  and 
for  lighting — both  public  and  private — a  considerable  saving  could 
be  made,  and  the  scheme  would  prove  a  financial  success.  The 
output  of  the  proposed  power  station  would  be  448,000  units  per 
annum,  and  the  annual  cost  of  running  is  estimated  at  £3,039  per 
annum.  The  capital  cost  is  put  down  at  £15,275,  from  which 
amount  a  reduction  of  £6,674  (small  power  station)  is  to  be  made. 
A  saving  of  £2,025  is  estimated  if  the  Wellington  City  agrees  to 
the  hire  of  cars.  If  Wellington  refuses  to  hire  cars,  the  borough 
will  be  forced  to  purchase  cars  of  its  own,  and  make  arrangements 
with  the  City  Council  for  the  running  of  borough  cars  over  the 
city  lines. 

StatF  Supper, — On  Tuesday,  the  2nd  inst,,  at  midnight, 
tJl^employ^s  of  the  Llandudno  and  Colwyn  Bay  Electric  Railway, 
LtcT,  held  their  second  annual  supjier  at  the  messroom  at  the  car 
depot,  Rhos-on-Sea,  the  room  being  tastefully  decorated  with 
festoons,  bunting  and  Chinese  lanterns.  The  chair  was  occupied  by 
Mr.  J.  W.  Mclnnes,  the  general  manager,  who,  after  proposing  the 
loyal  toast,  announced  that  the  directors  had  arranged  that  each 
man  should  receive  a  small  Christmas  box,  whereupon  three 
hearty  cheers  were  given  for  the  directors  of  the  company. 
Songs  were  rendered  by  Messrs.  Home,  Taylor,  Forbes,  Jones, 
Boroughs,  Dowell.  Leddy,  James  and  Ellis,  and  selections  on  the 
gramaphone  by  Mr.  Fletcher.  A  vote  of  thanks  was  accorded  to 
the  chairman. 

iruguayan  Electric  Power  Monopoly, — The  Finan- 
cial Keivs,  in  referring  to  the  fact  that  the  Uruguayan  Government 
has  presented  a  Bill  to  the  Legislature  for  the  nationalisation  of  all 
the  electric  power  houses  in  the  Republic,  says  : — "  These  are  to  be 
purchased  or  expropriated  and  a  State  monopoly  created.  At  the 
same  time,  the  Government  is  authorised  to  erect  power  houses  in 
all  towns  which  have  not  that  system  of  illumination.  Bonds  to 
the  value  of  $4,500,000  gold,  bearing  5  per  cent,  interest,  are  to  be 
issued.  To  indemnify  the  Monte  Video  municipality  for  the  expro- 
priation of  their  power  house,  the  Government  will  take  over  the 
service  of  the  Baring  loan,  which  actually  costs  the  municipality 
$360,000  a  year.  The  municipality  will  also  have  a  participation  in 
the  profits  of  the  station." 

Sun  Power, — A  company  "named  the  Sun  Power  Co. 
(Eastern  Hemisphere),  Ltd.,  has  just  been  formed  to  exploit  an 
invention  of  Mr.  F.  Shuman,  which  has  been  tested  on  a  practic&l 
scale  in  Philadelphia.  The  fundamental  principle  is  the  familiar 
one  of  heating  water  by  the  radiant  heat  from  the  sun,  with  the 
aid  of  reflectors,  and  it  is  stated  that  Mr.  Shuman's  apparatus — 
which  includes  a  special  engine — has  been  demonstrated  in  suc- 
cessful operation,  pumping  3,000  gallons  of  water  per  minute  to  a 
height  of  33  ft.  Prof.  "V".  Boys  has  become  consulting  advisory 
expert  to  the  cojnpany,  and  Mr.  A.  S.  E.  Ackermann  recently  inspected 
the  plant  and  reported  favourably  upon  it.  A  100-H.P.  plant  is 
about  to  be  erected  in  Egypt.  The  system,  of  course,  can  only  be 
used  in  countries  where  there  is  plenty  of  sunshine  and  fuel  is 
scarce. 
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Association  of  Consultini?  Engineers. — The  following 

announcement  re^farding  the  formation  of  this  AsBOciation  has  been 
sent  to  U8  :  — 

"As  announced  Home  time  a^o  in  your  columnH,  a  meetinff  of 
practisinff  consultint;  engineera  reprcBenting  all  branches  of  the 
profession  will  be  held  on  Monday,  January  1.5th,  at  4  p.m.,  in  the 
Lecture  Theatre  of  the  Institution  of  Electrical  Engineers,  Victoria 
Embankment,  W.C. 

"  For  the  purpose  of  forming  an  Asw)ciation  of  Consulting 
Engineers  a  code  of  rules  has  been  drawn  up  which,  it  is  believed, 
will  be  in  the  best  interests  both  of  the  public  and  of  the  pro- 
fession, and  it  is  hoped  that  all  eligible  consulting  engineers  who 
are  able  will  attend  the  mee^g  in  order  that  the  subject  may 
receive  the  fullest  possible  disctMiion. 

It  is  inevitable  that  the  rules  will  require  alteration  and  im- 
provements as  experience  may  dictate,  but  it  is  felt  that  they  form 
a  basis  on  which  consulting  engineers  may  associate  together  in 
the  best  interests  of  the  profession. 

"  In  the  absence  at  present  of  any  recognised  list,  it  is  obviously 
impossible  to  communicate  individually  with  every  eligible  con- 
sulting engineer,  and  it  is  hoped  that  all  such  will  accept  this 
invitation  to  attend  the  meeting,  on  presentation  of  their  card  at 
the  entrance. 

"  As  it  is  sure  to  occur  that  a  number  of  those  who  are  in  full 
sympathy  with  the  aims  and  objects  of  the  Association  will  find 
themselves  unable  to  be  present  at  the  meeting,  it  is  hoped  that 
they  will  assist  by  sending  their  views  in  writing  to  the  honorary 
secretary,  Mr.  A.  H.  Dykes,  11,  Victoria  Street,  Westminster,  S.W., 
from  whom  copies  of  the  Rules  and  other  information  may  be 
obtained." 

The  letter  is  signed  by  the  following  engineers  : — 


J.  S.  Alford 
H.  P.  Boulnois 
W.  T.  Douglass 
E.  M.  Eaton 
R.  Hammond 
J.  H.  Harrison 
B.  Latham 


C.  Lomax 
S.  R.  Lowcock 
E.  L.  Mansergh 
A.  J.  Martin 
T.  L.  Miller 
W.  M.  Mordey 
W.  H.  Patchell 
W.  LI.  Preece 


H.  Rolfe 
J.  F.  C.  Snell 
E.  H.  Stevenson 
J.  Swinburne 
A.  A.  C.  Swinton 
G.  M.  Taylor 
and  A.  H.  Dykes 


London  Indnstrial  Employers'  Association. — To- 
day at  2.30  p.m.  at  the  Abercorn  Rooms,  Great  Eastern 
Hotel,  E.G.,  an  adjoiirned  meeting  of  the  London  and  District 
Industrial  Employers'  Association  is  to  be  held  to  consider  the 
draft  constitution  of  the  Association,  and  to  elect  the  Executive 
Council.  The  provisional  Executive  appointed  at  the  meeting  held 
last  November  consisted  of  the  following  ;  Messrs.  Alfred  Brooks, 
John  Carr,  F.  C.  Hill,  L.  A.  Martin,  Alexander  Siemens  and  J.  0. 
Umney.  The  draft  constitution  as  prepared  by  this  Committee  is 
as  follows  :  — 

(/')  To  promote  and  further  the  interests  of  the  members  of  the 
Association,  and  in  particular  to  protect  and  defend  those  interests 
against  combinations  of  workmen  seeking  by  strikes  or  other  action 
to  impose  unduly  restrictive  conditions  upon  any  of  the  trades 
included  in  the  Association. 

(Z<)  To  secure  mutual  support  and  co-operation  in  dealing  with 
demands  made,  and  action  taken  by,  workmen  or  combinations 
thereof,  on  all  matters  or  questions  affecting  the  interests  of  any 
members  of  the  Association. 

(c-)  To  protect  the  Association,  the  trades  comprised  therein,  and 
the  members  thereof  against  strikes  or  disputes  with  workmen  or 
against  losses  incurred  by  acting  in  conformity  with  the  decisions 
or  recommendations  of  the  Association. 

id)  To  give  to  members  of  the  Association  all  such  assistance, 
including  pecuniary,  legal,  or  other  assistance,  as  to  the  Associa- 
tion shall  appear  proper  or  desirable. 

ie)  To  act  jointly,  by  federation  or  otherwise,  and  to  co-operate 
with  any  association  or  federation  in  furtherance  of  the  objects  of 
this  Association. 

(/)  To  make  provision  for  the  settlement  of  differences  between 
members  of  the  Association  and  their  workmen,  if  required. 

(,17)  To  watch  over  all  legislative  measures  which  may  affect,  or 
tend  to  affect,  the  interests  of  the  Association,  and  the  members 
thereof. 

(A)  To  do  all  such  things  as  are,  in  the  opinion  of  the  Associa- 
tion, incidental  or  conducive  to  the  attainment  of  the  above  objects 
or  any  of  them. 

Electric  Supply  Publicity. — The  Electric  Supply  Pub- 
licity Committee  is  making  a  further  issue  of  literature  in  which 
cooking  is  to  the  fore.  There  is  a  good  cooking  pamphlet  entitled 
"The  Economies  of  Electric  Cooking,"  containing  data  which 
should  be  useful  to  supply  authorities.  The  data  are  mainly  con- 
cerned with  the  shrinkage  of  meat.  The  comparison  of  the  large 
shrinkage  under  coal  and  gas  cooking,  with  the  small  shrinkage 
under  cooking  by  electricity,  is  brought  out  very  forcibly 
in  a  diagram,  and  also  in  tabulated  figures.  The  figures  ought  to 
be  convincing,  and  they  are  worked  out  in  a  manner  easily  under- 
stood by  the  lay  mind.  The  cooking  pamphlet  comes  at  a  very 
opportune  moment,  when  the  undertakings  are  anxious  to  push  this 
particular  use  of  the  supply.  There  is  also  a  cooking  mail-card  in 
colour,  which  should  serve  as  a  continual  reminder  to  consumers 
of  this  application  of  electricity.  Another  apparatus  booklet  is  also 
notified,  which  is  a  continuation  of  Apparatus  Booklet  No.  1  issued 
some  time  ago.  The  present  one  is  of  handy  size,  suitable  for 
enclosure  with  correspondence,  &c.  It  shows  various  apparatus 
which  can  be  used  with  the  supply.  There  is  also  included  a  hair- 
dressers' circular,  fully  illustrating  and  explaining  the  various  uses 
to  which  hairdreisers  can  put  the  supply. 


Institution  and  Lecture  .Votes. — Northamptox  Poly- 

TECH.Nic  IN.STITLTE.  —  A  course  of  10  advanced  lecturefl  on 
''Illuminating  Engineering"  will  be  commenced  on  ToesdAj  next, 
January  10th,  at  7..30  p.m.  The  sabjectfl  and  lectores  are  aa 
follows  : — 

January  IfJth. — "The  Nature  of  Light  and  of  Radiation,'  by  8.  D. 

Chalmers. 
January  2Hrd.— "  Photometry  and  the  Measurement  of  Light, '  bj 

A.  C.  Jolley. 
January   30th  and  I^ebruary   6th. — "  The  Production    of  Electric 

Light  and  its  Distribution,  '  by  F.  M.  D'^nton. 
February  13th. — "The  Chemistry  of  Gas  Manufacture  and  Light- 
ing,' by  S.  I'leld. 
February  20th.— "The   Use  of  Shades   and   ReflectorH,'  by  S.  D. 

Chalmers. 
February  27th. — "  Physiological  Factors  in  Illumination,'    by  W. 

Ettles,  M.D. 
March  .5th. — "The  Practical  Use  of  Arc  Lamps,"  by  A.  C.  Plumtree 

(Union  Electric  Co.). 
March    12th. — "The   Practical    Use     of    Metallic-Filament    Glow 

Lamps,"  by  V.  H.  Mackinney  THolophane,  Ltd.;. 
March    19th.— "The    Practical    Use   of    Gas    Lampe,"    by   W.  E. 

Goodenough. 

A  circular  stating  the  ground  to  be  covered  by  the  different 
lectures,  and  the  terms  for  the  course,  can  be  obtained  on  appli- 
cation to  the  Principal. 

Institute  ok  Metals.— The  London  meeting  of  the  Institute 
will  be  held  at  the  Institution  of  Mechanical  Engineers,  Westminster, 
commencing  on  Tuesday,  January  16th,  at  3  p.m.,  and  on  January 
17th,  at  10.30  a.m.  On  the  first  day,  the  president.  Sir  Gerard 
Muntz,  will  present  the  report  of  the  Council  on  the  work  of  the 
Institute  during  the  past  year,  and  other  routine  business  will  be 
transacted.  The  third  annual  dinner  will  be  held  the  same  evening. 
On  the  second  day,  the  following  papers  will  be  read  and  discussed  : 
"  A  Metallographic  Hygroscope,"  by  Prof.  Dr.  Carl  A.  F.  Benedicks  ; 
"  A  Study  of  the  Properties  of  Alloys  at  High  Temperatures,"  by 
Dr.  G.  D.  Bengough,  M.A.  :  "  Further  Experiments  on  the  Inversion 
at  470°  C.  in  Copper-Zinc  Alloys,"  by  Prof.  H.  C.  H.  Carpenter, 
M.A.,  Ph.D.;  "The  Influence  of  Oxygen  on  Copper  containing 
Arsenic  or  Antimony,"  by  Mr.  R.  H.  Greaves  ;  "  The  Influence  of  Tin 
and  Lead  on  the  the  Micro-Structure  of  Brass,"  by  Mr.  F.  Johnson, 
M.Sc.  ;  "  A  Contribution  to  the  History  of  Corrosion  :  The  Corrosion 
of  Condenser  Tubes  by  Contact  with  Electro-Negative  Substances," 
by  Mr.  Arnold  Philip,  Assoc.R.S  M.,  B.Sc.  ;  "The  Nomenclature  of 
Alloys,"  by  Dr.  W.  Rosenhain,  B.A.  ;  "The  Behaviour  of  Certain 
Alloys  when  Heated  in  Vacuo,''  by  Prof.  T.  Turner,  M.Sc.  Full 
particulars  regarding  membership  and  visitors"  tickets  for  next 
week's  meeting  can  -be  obtained  from  the  Secretary,  Caxton  House, 
Westminster,  S.W. 

Institution  of  Electrical  Engineers. — The  annual  dinner 
and  reunion  of  the  Institution  will  be  held  at  the  Hotel  Cecil, 
London,  on  Thursday,  February  1st,  1912,  under  the  Presidency  of 
Mr.  S.  Z.  deFerranti. 

Association  of  Mining  Electrical  Engineers  (London 
Branch). — A  meeting  was  held  last  night,  at  39,  Victoria 
Street,  Westminster,  Mr.  R.  Hood-Haggie,  M.I.E.E.,  Branch 
President,  in  the  chair.  Various  novel  exhibits  interesting  to 
mining  engineers  were  shown,  and  a  paper  by  Mr.  E.  Kilbum  Scott, 
M.I.E.E.,  on  "Electricity  in  Connection  with  Explosives,"  was  read 
in  abstract  and  discussed. 

Profit-Sharing:. — Sir  W.  P.  Hartley,  speaking  ou 
Saturday  last,  said  that  although  he  did  not  claim  that  profit- 
sharing  was  a  cure  for  all  labour  troubles,  the  spirit  of  it  was  an 
absolute  cure. 

Appointments  Vacant. — Test  room  assistant  for  the 

Leith  Corporation  Electricity  Department  (S.'js.)  ;  foreman  mecha- 
nician for  the  electrical  workshop  of  the  Posts  and  Telegraph 
Department.  Federated  Malay  States  (£180).  See  our  advertise- 
ment pages  to-day. 

Inquiries. — Makers  or  agents  of  "Tungsram  "  lamps,  the 

Zerener  electric  welding  apparatus,  and  BronskoU  brushes  for  slip 
rings,  are  asked  for. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  ths 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  trumtvay  and  railway  oficials,  to  keej)  readers  of  ths 
Electrical  Review  posted  as  to  their  motements. 


Central  Station   Otficials.— The    Battersea   B.C.  has, 

appointed  Mr.  W.  T.  Magrath  as  mains  assistant. 

Mr.  Wm.  Cook  has  been  appointed  canvasser  and  agent  of  the 
Electricity  Department  of  Hammersmith  B.C. 

Mu.  E.  J.  Walsh,  who  has  been  appointed  mains  superintendent 
to  the  Kilmarnock  Corporation  Electricity  Department,  was  on 
t!th  inst.  presented  with  a  gift  by  the  Leith  Electricity  Works 
staff,  the  preaentat-B  being  made  by  Mr.  Thomson,  assistant 
engineer. 
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The  Electricity  Committee  of  the  Bradford  T.C.  has  recom- 
mended the  appointment  of  MR.  J.  H.  SOHXAUBKR,  aei'stant  elec 
trical  engfineer,  as  deputy  city  electricity  engrineer,  at  a  salary  cf 
£350  per  annum,  rising  by  £3.")  a  year  to  £;^00. 

The  Electricity  Committee  of  the  Manchester  T.C.  recommenda 
the  reappointment  for  six  years  of  Mr.  S.  L.  Pearce,  chief  elec 
trical  enofineer,  the  salary  for  the  first  and  second  years  to  be 
£1,300  per  annum,  for  the  third  and  fourth  years  £1,400,  and  for 
the  fifth  and  sixth  years  £1,500,  Mr.  Pearce  to  agrree  to  remain  for 
six  years  from  February  1st  next,  and  to  devote  the  whole  of  his 
time  to  the  duties  of  the  office  and  in  carrying  out  any  electrical 
extensions  or  works. 

We  regret  to  observe  from  a  Hackney  newspaper  that  Mr.  L.  L. 
Robinson,  borough  electrical  engineer  of  Hackney,  is  lying  ill  with 
diphtheria. 

Tramway  Ofllicials.  —  At  Tuesday's  meeting  of  the 
Bradford  City  Council,  a  long  discussion  took  place  upon  a  proposal 
to  increase  the  salary  of  Mr.  C.  J.  Spencer,  the  Corporation  tramway 
manager,  from  £700  to  i;SnO  a  year,  by  two  annual  increments  of 
;k:.")0.  Mr.  C.  A.  Clyde,  one  of  the  Labour  members  of  the  Council, 
in  moving  that  the  recommendation  be  referred  back,  with  an 
instruction  that  the  advance  be  not  given,  sketched  Mr.  Spencer's 
career  in  Bradford  from  the  time  when,  in  18S)8,  he  received  an 
appointment  worth  £i:)0  a  year.  He  said  that  within  four  years 
Mr.  Spencer's  salary  was  advanced  £11  per  week.  Mr.  E.  Mitchell 
having  seconded,  the  resolution  referring  the  proposal  back  was 
supported  by  Alderman  Land  (who  said  Mr.  Spencer  had  not  made  any 
application  for  an  increase)  and  Alderman  Gadie  ;  whilst  speaking 
in  favour  of  the  advance  being  given  were  Mr.  James  Hill,  Mr.  W. 
Leach,  Alderman  Peel,  Mr.  E.  J.  Smith,  Alderman  Godwin,  and 
others.  Eventually  the  resolution  was  adopted,  so  that  the  matter 
will  have  to  come  before  the  Tramways  Committee  again. 

General. — The  name  of  the  new  chief  assistant 
engineer  at  Stratford-on-Avon  is  Mr.  J.  G.  Thain,  not  Thaw,  as 
stated  here  last  week. 

The  address  of  Mr.  F.  B.  0.  Hawes  is  now  18,  Park  Mansions, 
Vauxhall  Park,  South  Lambert  Road,  London,  S.W. 

Mr.  J.  W.  McCrosky,  general  representative  of  J.  G.  White  and 
Co ,  Ltd.,  has  sailed  for  the  Amazon  Valley  in  connection  with 
important  business  interests  which  the  company  have  in  that 
country. 

Obituary.— Mr.   T.   Weller.— The  death   took  place 

on  Monday  of  Mr.  Thos.  Weller,  who  liad  for  a  long  period  been  in 
business  as  an  electrical  engineer  at  West  Hill  Road,  Brighton.  He 
was  02  years  of  age. 

Mr.  R.  Turnbull— The  death  has  taken  place  at  Chester-le- 
Street  (Co.  Durham),  of  Mr.  Robert  TurnbuU,  engineer.  After 
being  in  business  at  Chester-le-Street  as  a  maker  of  colliery 
engines,  he  was  manager  for  Messrs.  Easton  &  Anderson,  of  Erith, 
and  later  he  accepted  a  position  with  Messrs.  C.  A.  Parsons  &  Co., 
carrying  out  the  erection  of  their  turbines.  He  was  68  years 
of  age. 

On  Saturday  last  the  funeral  took  place,  with  Masonic  honours, 
of  one  of  Portobello's  best-known  citizens,  Mr.  Laurence  M. 
HiSLOP,  electrician. 


CITY    NOTES. 


National  Telephone  Co,,  Ltd. 

The  forty-ninth  ordinary  general  meeting  of  the  shareholders  of 
the  above  company  was  held  on  Tuesday,  at  Hamilton  House, 
Victoria  Embankment,  Mr.  George  Franklin,  the  president,  in  the 
chair. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  29),  first  referred  with  regret  to  the  loss 
which  the  company  had  sustained  in  the  death,  which  occurred 
last  November,  of  Sir  Cuthbert  Quilter.  That  gentlemen,  he  said, 
had  from  the  very  foundation  of  the  telephone  enterprise,  now 
more  than  30  years  ago,  been  continuously  and  aciively  identified 
with  it.  By  his  death  the  shareholders  were  deprived  of  a  skilful 
and  watchful  worker  in  their  interests  and  the  board  had  lost  a 
most  valued  colleague.  Proceeding,  the  chairman  said  that  that 
meeting  had  been  called  somewhat  earlier  than  usual  owing  to  the 
pressure  of  existing  circumstances.  As  they  knew,  the  company's 
licence  expired  on  December  Slst  last,  and  as  under  the  purchase 
agreement  of  1005  the  sale  to  the  Postmaster-General  was  provided 
for,  it  only  remained  for  the  company  to  arrange  for  the  smooth 
transference  to  the  Postmaster-General  of  the  assets,  to  the  pos- 
session of  which  he  was  entitled.  He  thought  it  was  fitting 
testimony  alike  to  the  good  sense  of  both  sides  that  this  gigantic 
transfer  to  the  State  had  been  accomplished  without  diflSculty  and 
with  comparative  smoothness.  The  difficulties  with  which  the 
company  was  confronted  were  at  all  events  anticipated  and  removed 
and  they  got  practically  a  smooth  transfer  to  the  Postmaster- 
General.  On  December  7th,  the  terms  for  dealing  with  the  transfer 
of  the  company's  assets  were  embodied  under  the  heads  of  arrange- 
ment and  duly  signed.  Those  heads  defined  the  respective  obliga- 
tions of  the  Postmaster-General  and  the  company.  They  were  to 
hand  over  all  the  assets  which  were  purchasable,  and  the  Post- 
master-General had  undertaken  to  advance  a  sura  of  money  not 
exceeding  .3  millions  in  order  to  enable  them  to  satisfy  the  claims 
of  tae  debenture-holders.  The  arrangement  also  provided  for 
the  retention  by  the  company  of  the  service.*  of  a  certain 
aumb«r     of     the     transferred     stafl     to     aasist     in    tho     pre- 


paration of  the  company's  claim  and  for  the  use  by  the 
company  of  Telephone  House,  or  such  portions  of  it  as  might  be 
required,  and  general  provisions  for  the  protection  of  the  company. 
The  Postmaster  General  had  also  agreed  that  in  the  event  of  the 
whole  of  the  purchase  money  not  being  paid  within  six  months  of 
December  ;ilst  last,  he  would  pay  interest  on  the  amount  of 
purchase  money  from  time  to  time  remaining  unpaid  at  the  rate  of 
5  per  cent,  per  annum,  instead  of  3  per  cent.,  which  was  the  rate 
of  interest  for  the  first  three  months.  The  directors  pressed  for 
that  alteration  in  the  rate  of  interest,  first,  because  of  the  gigantic 
business  which  had  to  be  undertaken  in  order  to  determine  the 
price  of  the  assets,  and  next  because  of  the  general  slothfulness  of 
Government  departments  in  determining  the  settlement  of  such 
questions.  Power  was  given  tp  the  PcHRmaster-General  to  make  further 
payments  on  accoimt  of  the  purchase  money  if  he  so  desired,  and 
he  had  undertaken  that  the  telephone  purchase  money  was  to  be 
paid  within  28  days  after  the  determination  of  the  amount.  The 
company  had  now  transferred  the  assets,  together  with  the  whole 
of  the  staff,  excepting  a  number  of  higher  officers  whose  salary 
was  more  than  £700  a  year,  to  the  Postmaster-General.  Several  of 
those  higher  officers  had  been  retained  for  the  purpose  of 
prosecuting  the  company's  claim  against  the  Government.  It  was 
to  be  regretted  that  some  of  those  officers,  who  had  become 
specialists  in  the  business,  were  to  be  deprived  of  their  offices 
simply  because  the  Treasury  would  not  permit  of  their  continuing 
in  employment  at  existing  or  commercial  rates.  The  company 
owed  much  to  the  enthusiasm  and  devotion  of  its  staff,  from  its 
humblest  member  upwards.  There  now  only  remained  to  be 
settled  the  all-important  question  of  the  determination  of  the  price 
to  be  paid  the  company  for  its  business.  At  recent  meetings  he  had 
referred  to  the  fact  that  an  inventory  was  being  taken  by  a  joint 
staff  of  the  company  and  the  Post  Office,  and  that  staff  which 
numbered  700,  had  now  been  engaged  on  the  work  for  some 
15  months.  He  had  pleasure  in  stating  that  the  work 
of  enumerating  in  connection  with  the  inventory  was 
complete :  that  the  final  summaries  were  now  in  course  of 
preparation  ;  and  it  was  hoped  that  the  company's  claim  in  respect 
of  its  plant  would  shortly  be  ready  for  presentation.  The  first 
claim  upon  the  assets  was  secured  to  the  debenture  stock-holders, 
and  to  those  gentlemen  there  was  owing  the  sum  of  £3,983,593. 
During  the  past  year  the  company  had  paid  to  them  out  of  its 
own  resources  £802,413,  leaving  £3,181,180  still  to  be  paid. 
£1,531,404  was  due  in  respect  to  the  3i  per  cent,  debenture  stock, 
and  an  action  was  now  before  the  Courts  to  determine  whether  that 
stock  was  to  be  paid  off  at  par,  as  the  company  had  been  advised, 
or  at  a  premium  of  3  per  cent.  Meantime  it  was  proposed,  out  of 
the  3  millions  to  be  received  from  the  Postmaster-General,  to  pay 
off  fhe  whole  of  the  debenture  stock  during  the  present  month 
without  prejudice  to  the  rightsof  any  of  theholdersof  the  3i  per  cent. 
stock  to  the  premium  to  which  he  had  referred.  As  the  3  millions 
only  carried  interest  at  the  rate  of  3  per  cent.,  while  the  debenture 
stock  carried  interest  at  3^  and  4  per  cent.,  the  necessity  for  its 
immediate  repayment  was  apparent.  The  facts  that  the  money  was 
now  available  to  pay  off  the  debenture  stock-holders,  and  that  there 
were  no  profit-earning  possibilities  open,  made  it  imperative  to  take 
steps  for  the  winding  up  of  the  company,  and  that  would  be  done 
at  an  extraordinary  meeting  to  follow  this  one.  Before,  however, 
they  commenced  the  winding  up  proceedings,  it  was  necessary  to 
obtain  the  authority  of  the  shareholders  to  the  distribution  of  the 
dividend  for  the  half-year  ended  December  31st,  and  the  board 
recommended  payment  of  those  dividends  at  the  usual  rates.  He 
was  sorry  it  had  not  been  possible  to  get  the  accounts  made  up  in 
time  for  that  meeting,  but  the  advantages  of  the  present  proceed- 
ings would,  he  hoped,  be  sufficient  to  compensate  for  that  fact. 
He  had  seen  it  stated  that  a  larger  distribution  than  6  per  cent, 
per  annum  should  have  been  made  on  the  deferred  stock.  The 
directors  had  given  most  careful  consideration  to  that  point,  and 
had  come  to  the  conclusion  thpt  their  policy  was  a  prudent  one, 
and  to  ask  the  deferred  stock-holders  to  rely,  as  indeed  they  must 
rely,  upon  the  decision  of  the  arbitrators  upon  the  amount  of  the 
company's  claim.  There  was  no  sure  ground  for  any 
forecast  as  to  the  probable  result  of  the  arbitration. 
He  had  seen  speculations  indulged  in  in  various  quar- 
ters, but  he  wished  to  say  that  t-here  were  no  grounds  for 
such  speculations  at  the  present  moment.  The  shareholders  might 
rely  upon  it  that  all  that  was  possible  would  be  done  to  protect 
their  interests  and  to  press  forward  for  adjudication  any  questions 
in  doubt.  Several  attempts  had  been  made  to  arrive  at  a  figure  by 
agreement  without  arbitration,  but  in  telephones,  as  in  everything 
else,  the  ideas  of  the  buyer  and  the  seller  materially  differed,  and  it 
had  been  found  impossible  to  bridge  the  gulf  which  existed  in  the 
respective  eptimates  of  value  made  by  the  advisers  of  the  Postmaster- 
General  and  the  company  respectively.  After  the  purchase  money 
had  been  ascertained,  the  Postmaster-General  had  the  right  under 
the  purchase  agreement  to  pay  three-fourths  of  the  money  in 
terminable  annuities.  Such  annuities  would  carry  interest  at  the 
rate  of  3  per  cent.,  and  would  be  spread  over  a  period  of  30  year?. 
The  boaid  had  proposed  to  the  Postmaster-General  that,  instead  of 
those  terminable  annuities,  he  should  issue  3  per  cent.  Exchequer 
bonds,  redeemable  by  annual  drawings,  and  he  had  promised  to  do 
that  conditionally  upon  the  compa;iy  facilitating  the  transfer.  As 
the  company  had  consistently  maintained  a  friendly  attitude  towards 
the  Postmaster- General,  he  thought  he  might  predict  that  the 
greater  portion  of  the  purchase  money  would  be  paid  in  Exchequer 
bonds  instead  of  terminable  annuities,  a  security  which  would  not 
only  be  more  marketable,  but  which  would  remove  many  difficulties 
from  the  path  of  the  holder.  He  hoped  it  might  be  possible  for 
such  Exchequer  bonds  to  be  offered  to  the  shareholders.  He  had 
been  asked  by  a  shareholder  whether  it  was  necessary  for  the 
dlroctora  to  accept  th«se  Exchequer  bonds  or  terminable  aunuitle*, 
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and  the  answer  to  that  was  that  nothlnp  could  be  done  without  an 
extraordinary  reaolution,  which  would  require  three-fiurths  of  the 
Bhareholders  to  mako  it  effective.  The  view  of  the  directors  waB 
that,  if  and  when  they  had  those  bondb  touiHtribute,  the  ripht  thing 
would  be  to  come  to  the  shareholders  and  take  counsel  with  them  as  to 
whether  they  would  wish  them  distributed  amontr  the  shareholders, 
orwhether  they  would  wish  to  have  them  sold  and  realised  and  the  cash 
distributed.  A  number  of  shareholders  had  written  asking  aa  to 
what  dividends  would  be  payable  after  this  date.  It  would  be 
evident  that  the  company's  business  having  passed  to  the  Post- 
master-General, no  income  would  remain  for  dividend — indeed,  the 
only  income  which  would  be  receivable  vvonld  be  for  the  first  six 
months'  3  per  cent,  on  the  amount  of  the  purchase  money,  which 
was  at  present  an  unknown  factor  ;  and  as  he  had  told  them,  after 
June  .'{0th  the  interest  would  be  5  per  cent.  As  against  that  must 
be  remembered  the  heavy  expenses  the  company  had  been,  and  was 
being,  put  to  in  providing  for  the  completion  of  its  claim  and  its 
proper  presentation  to  the  Railway  and  Canal  Commission.  Therefore, 
he  saw  no  possible  prospect  of  the  payment  of  future  dividends.  It 
was  quit«  impossible  to  give  any  indication  as  to  when  a  distri- 
bution of  assets  to  the  shareholders  would  take  place.  It  was 
hoped  by  the  end  of  this  month  that  they  would  be  able  to  clear 
away  the  whole  of  the  debenture  stock  indebtedness  with  the  help 
of  three  millions  which  they  were  going  to  get  from  the  Postmaster- 
General,  but  any  further  distributions  depended  entirely  upon  the 
settlement  of  price  and  the  payments  to  be  made  to  the  company 
by  the  Postmaster-General.  Having  referred  to  the  shares  held  in 
other  companies,  the  chairman  said  he  did  not  think  he  could  con- 
clude upon  that  interesting  occasion — which  would  probably  be 
the  last  meeting  at  which  the  shareholders  would  assemble  under 
existing  conditions — without  referring  to  the  great  work  which 
the  company  had  accomplished  during  the  brief  period  of  their  exist- 
ence— some  .31  years.  They  had  built  up  a  gigantic  business  with  a 
revenue  of  nearly  four  millions  sterling  per  annum  ;  they  had 
covered  the  United  Kingdom  with  poles  and  wires  and  underground 
ducts  and  cable.",  all  radiating  from  some  1,600  exchange?,  for  the 
l)urpose  of  affording  a  telephone  service,  and  to  have  done  that 
without  any  legislative  sanction,  with  all  their  work  constructed 
upon  sufferance,  with  obstruction  in  the  form  of  a 
royalty  of  10  per  cent,  upon  their  gross  receipts  and 
25  per  cent,  upon  their  net  income ;  and  when  it  was 
recalled  how  much  the  company  had  been  harassed  by  Parliament 
and  local  authorities  on  the  one  hand,  and  by  the  British  public  on 
the  other,  the  wonder  was  not  that  they  were  able  to  distribute  a 
dividend  of  fi  per  cent,  per  annum  on  the  deferred  stock,  but  that 
there  should  have  been  any  dividend  at  all.  He  thought  the  company 
deserved  much  more  generous  treatment  than  they  had  so  far  received 
from  the  State,  which  inherited  that  great  business,  having  done 
nothing  whatever  to  create  it,  and  much  to  obstruct  and  hinder  it. 
The  Government  now  had  a  great  business  ready  to  its  hands  with 
all  difficulties  smoothed  out,  with  a  trained  staff,  highly  skilled,  an 
organisation  which  had  been  gradually  perfected,  a  plant  which 
had  been  frequently  renewed  according  to  the  progress  of  inven- 
tion, and  a  telephone  service  superior  to  that  of  any  other  country 
in  Europe,  with  a  total  of  about  560,000  telephone  stations,  over 
which  there  passed  nearly  sixteen  hundred  millions  of  calls  in  the 
course  of  a  year.  Those,  he  thought,  were  facts  which  the  share- 
holders could  dwell  upon  with  pride,  and  should  justify  the  claim 
of  the  company  not  only  to  fair,  but  liberal,  treatment  at  the  hands 
of  the  State. 

Mr.  S.  H.  Sands  seconded  the  motion. 

The  Chaibman,  in  reply  to  questions,  said  that  the  reserve  fund 
now  amounted  to  between  4  and  5  millions  sterling,  and  had  been 
built  up  by  the  directors  with  the  object  of  safeguarding  and 
securing  the  company's  capital.  It  was  a  liquid  asset  to  the  extent 
that  their  land  and  buildings  were  liquid,  and  it  was  represented 
there  by  something  like  one  million.  The  balance  was  invested  in 
the  business— some  of  it  in  cash — in  the  last  balance  sheet  it  stood 
at  something  like  a  million,  and  the  balance  was  in  plant.  The 
company  had  had  to  raise  money  during  recent  years,  and  it  seemed 
more  profitable  to  the  directors  to  invest  their  own  money  in  the 
bus  ness  instead  of  raising  money  by  the  issue  of  shares.  He  dared 
say  it  would  be  possible  to  use  a  portion  of  the  reserve  fund 
t )  pay  a  dividend,  but  it  would  be  very  imprudent,  having 
regard  to  the  purposes  for  which  the  fund  was  built  up.  It  stood  • 
as  a  strong  safeguard  for  the  shareholders'  capital,  and  he  would 
be  very  sorry  to  see  it  diminished  in  any  way.  He  had  to  repeat 
that  there  was  no  ground  for  hoping  for  further  dividends.  It  was 
true  they  were  to  receive  interest  on  the  amount  of  the  purchase 
money  at  3  per  cent,  for  the  first  six  month.",  and  5  per  cent,  there- 
after, but  as  he  had  told  them  there  would  be  great  expense  incurred 
in  prosecuting  their  claim.  The  effect  of  their  going  into  liquida- 
tion, which  was  the  only  thing  they  could  do  in  order  to  make  the 
best  possible  use  of  the  assets,  was  undoubtedly  to  deprive  the  pre- 
ference shareholders  of  their  dividend  in  the  meantime,  and  the 
only  compensation  they  could  promise  was  that  they  would  do  their 
Ijest  to  press  forward  a  settlement  and  give  them  their  capital  as 
soon  as  they  possibly  could.  With  regard  to  the  position  of  the 
first,  second,  and  third  preference  shareholders,  some  years  ago  the 
whole  of  those  questions  were  discussed,  and  the  opinion  of  eminent 
counsel  was  obtained  and  circulated  amongst  the  shareholders. 
The  board  were  still  of  opinion  as  given  by  counsel,  but  if  any  con- 
siderable body  of  any  class  of  shareholders  would  like  to  have  their 
particular  aspect  of  the  case  put  to  the  Court,  the  directors  would 
see  that  it  was  done. 

The  report  was  then  agreed  to. 

An  extraordinary  meeting  was  subsequently  held,  when  on  the 
motion  of  Mn.  S.  H.  Sands,  Feconded  by  Lord  Balfour  or 
BUBLEluH,  the  following  resolution  was  unanimously  agreed  to  : — 
"That  this  eompany  be  wound  up  voluntarily  under  the  provisions 


of  the  Companies  (Consolidation)  Act,  1908,  that  Mr.  George 
Franklin,  President  of  the  company,  be  and  he  is  hereby  appointed 
liquidator  for  the  purpose  of  such  winding  up,  and  that  the  powers 
of  the  directors  of  the  company  be  continuwi  bo  far  as  retf&rds  all 
questions  relating  to  the  ascertainment  of  the  purcha.<i«  price  to  be 
paid  by  the  PoHtma^'ter-General  to  the  company  for  the  plAnt, 
property  and  a^setfl  of  the  company  pnrcha«>ed  by  him  until  such 
questions  are  disposed  of,  and  for  all  such  other  purposes  connected 
with  the  company  a.^  are  legally  consistent  with  the  powers  of  the 
liquidator.' 

The  Chair.ma.n,  in  acknowledging  a  vote  of  thanks,  said 
that  the  thanks  of  the  nhareholders  were  due  in  an  eminent 
degree  to  his  colleagues  on  the  Vxjard,  and  to  the  staff,  who 
numbered  18,000.  Although  most  of  the  latter  had  been  handed 
over  to  the  Government,  they  still  had  a  few  left.  To  the  staff 
as  a  whole,  and  to  those  eminent  men  who  were  at  the  head, 
and  who  had  rendered  such  faithful  services,  they  owed  a  debt, 
which  had  never  V^een  met  by  the  salaries  they  had  received,  and 
a  debt  which,  he  was  afraid,  the  shareholders  would  never  be  able 
to  repay. 


Helshy  Wireless  Telefrraph  Co.,  Ltd. — At  a  meeting 

held  on  Wednesday,  Col.  J.  Bernard  pretiding.  a  resolution  was 
passed  reducing  the  capital  from  t:20,498  to  £l<),0<Hi. 

Llandudno  and  Colw^n  Bay  Electric  Kail\ia>.  Ltd. 

— This  company  held  its  annual  meeting  in  London  on  January  Jth. 
Pressure  upon  our  space  compels  us  to  hold  over  our  report. 

Chile  TeleiiliOne  Co.,  Ltd, — The  directors  have  de- 
clared an  interim  dividend  of  Hs.  per  thare,  less  income-tax,  for  the 
half-year  ended  September  30th. 

Inder^round   Electric  Railways  ( o.  of  London. — 

An  extraordinary  general  meeting  is  called  for  January  2JJth  to 
consider  the  insertion  of  a  new  clause  in  the  Article?,  enabling  the 
company  to  run  motor- omnibuses.  A  great  deal  of  attention  has 
this  week  been  directed  to  negotiations  that  have  been  proceeding 
for  the  fusion  of  interests  of  the  London  General  Omnibus  Co.  and 
the  tube  railway  company. 

Stock  E.vchanire  Notice.— Application  has  >>een  made 
to  the  Committee  to  allow  the  following  securities  to  be  quoted  in 
the  Official  List  :  Para  Electric  Railways  and  Lighting  Co.,  Ltd. — 
45,000  additional  fi  per  cent,  cumulative  preference  shares  of  £5 
each  fully  paid,  Nos.  70,001  to  115,000. 

Xorth    Wales    PoAver   and    Traction    Co.,    Ltd.— 

The  report,  according  to  the  Fi/unicirr,  states  that  the  accounts  for 
the  year  to  June  30th,  after  providing  for  interest  on  loans, 
£2,400,  and  interest  on  second  debentures  from  July  1st,  1910.  to 
June  30th,  1911  (accrued  due  but  uniiaidj,  £7,000,  show  a  debit 
balance  of  £41,199,  to  be  carried  forward. 

fle.vican  Light  and  Power  Co.,  Ltd. — The  directors 

have  declared  a  dividend  of  1  per  cent,  for  the  quarter  ended 
December  31st  on  the  ordinary  shares. 

Me.xico  Tramways  Co. — The  directors  have  declared  a 
dividend  of  lij  per  cent,  for  the  quarter  ended  December  31st, 
1911, 

Continental.  —  France.  —  The    balance-sheet    of    La 

Society  Industrielle  des  Telephones,  of  Paris,  for  the  past  financial 
year  shows  a  profit  of  £61,374,  as  compared  with  £67,650  in  the 
preceding  12  months.     A  dividend  of  5  per  cent,  is  being  declared. 

Germany. — The  Fabrik  Isolerter  Draht  zu  Electrischen  Zwecken 
Gesellschaft  (C.  J.  Vogel),  of  Berlin,  is  declaring  a  dividend  of 
11  per  cent,  for  the  last  financial  year, 

Switzerland.  —  The  Oerlikon  Akkumalatorenfabrik  Gesell- 
schaft, of  Oerlikon,  is  declaring  a  dividend  of  20  per  cent,  for  the 
last  financial  year,  the  same  as  for  the  preceding  12  months. 

A  Madrid  Amalgamation. — According  to  an  announcement 
from  Madrid,  the  three  largest  electric  supply  works  in  Madrid  are 
to  be  transformed  into  a  company  with  an  ordinary  capital  of 
33,000,000  pesetas.  The  company  will  also  issue  bonds  amounting 
to  14,000,000  pesetas. 


STOCKS    AND    SHARES. 


Taesday  ETening. 

Business  there  is,  and  quite  a  fair  amount  of  it,  in  the  markets 
round  the  Stock  Exchange.  It  oomes,  however,  patchily  still,  and 
in  spasms  which  apply  first  to  one  share  and  then  to  another,  so 
that  the  complaint  arises  that  orders  are  far  from  evenly  spread, 
and  that  it  is  even  more  difficult  than  usual  to  form  clear  judgment. 
In  the  Latin-Canadian  group  business  is  active,  and  here,  at  all 
events,  it  goes  on  so  steadily  day  by  day  that  the  principal  firms 
ceitainly  cannot  complain  of  neglect.  Rubber  shares  have  started 
mildly  booming,  and  the  market  has  shown  a  good  deal  of 
resistance  to  steady  profit-taking  sales. 

The  Hom»  Railway  market  continues  to  occupy  a  good  d.>al  of 
interest,  but  remains  far  from  satitfactory  to  the  holders  of  itock. 
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In  spite  of  the  efforts  of  Sir  Georgre  Askwith  in  connection  with 
the  cotton  lock-out,  prices  of  the  leading:  issues  are  still  under  a 
cloud,  and  there  are  ominous  prophecies  with  reference  to  a  possible 
coal  strike.  The  Undergrounds  are  dull,  influenced  by  the 
depression  prevailing:  elsewhere,  and  Districts  fell  If  after  their 
big  rise,  while  Metropolitans  marked  time  at  16 J.  Central  London 
Ordinary  put  on  another  point,  but  Deferred  lost  a  similar  amount, 
and  City  and  South  London  receded  '>.  The  feature  in  this  section 
is  a  fresh  rise  in  East  London  Ordinary  which  has  taken  the  price 
up  to  7i,  while  the  three  junior  debenture  stocks  rose  substantially 
upon  renewed  attention  being  directed  to  the  prospects  of  the 
company  when  it  is  electrified  upon  the  sponsorship  of  its  more 
powerful  brethren. 

London  General  Omnibus  is  still  moving  about  rapidly  enough  to 
satisfy  the  most  ardent  craving  after  dramatic  movements,  and, 
following  these  fluctuations,  the  issues  of  the  Underground  Electric 
Railways  Company  changed  with  great  rapidity.  The  company's 
£10  shares,  which  not  long  ago  were  standing  at  about  30s., 
touched  70s.  last  week,  and  at  the  present  price  of  3  they  show  a 
rise  of  10s.  on  the  week.  The  Income  bonds,  in  which  there  has 
been  so  much  speculation  lately,  went  to  82,  back  to  78,  and  as  we 
write  are  80  middle  ;  while  the  Power  House  Debentures  have 
recovered  the  £2  interest  recently  deducted.  In  connection  with 
this,  a  strong  demand  sprang  up  for  London  United  Tramways 
4  per  cent.  Debenture  stock.  There  was  little  floating  supply  in  the 
London  market,  nor  was  Bristol  any  better  off  ;  and  as  soon  as  a 
few  hundreds  were  bought,  the  price  mounted  rapidly,  showing  on 
the  week  a  further  improvement  of  3  points,  while  the  Preference 
shares  again  rose  2s.  6d,  British  Electric  Tractions  are  quiet,  but 
Metropolitan  Tramways  Ordinary  are  ^  higher,  and  the  Deferred 
at  3s.  9d.  middle  are  also  fractionally  better.  Public  interest  in  the 
London  Traffic  problem  continues  unabated,  and  from  all  quarters 
brokers  receive  inquiries  from  clients  asking  what  should  be  bought, 
the  sensational  rise  in  "Bus  stock  having  so  whetted  the  thirst  for 
speculation  and  investment  in  securities  connected  with  the 
industry.  Publication  of  the  proposed  agreement  between  the 
Underground  Electric  Railways  and  the  'Bus  Company,  whereby 
the  control  of  the  latter  practically  passes  into  the  hands  of  the 
former,  led  to  a  fresh  rise  in  London  General  stock. 

London  Electricity  shares  have  fallen  upon  quiet  days  again,  and 
the  movements  are  almost  negligible.  County  Ordinary  rose  J  to 
9^  upon  the  appointment  of  Mr.  H.  B.  Renwick  as  general  manager, 
to  which  reference  was  made  here  last  week.  Cities  put  on  |  in 
sympathy  with  the  steady  rise  in  Counties,  but  falls  of  |  are  to  be 
noted  in  Charing  Cross  Preference  and  in  Westminster  Ordinary. 

In  the  Telegraph  market  the  grand  features  have  been  fresh  big 
rises  in  Marconi  Ordinary  and  Preference.  "The  latter,"  we  wrote 
last  week,  "are  greatly  undervalued  at  51s.  3d.  if  the  Ordinary  are 
worth  65s."  That  other  people  also  noticed  this  is  shown  by  a  rise 
of  15s.  in  the  shares  since  then,  the  quotation  having  risen  to  3^^, 
the  Ordinary  being  hoisted  to  76s.  3d.  A  huge  account  now  exists 
in  both  classes  of  shares,  and  although  the  Ordinary  are  talked  to 
£5  glibly  enough,  conservative  people  are  afraid  to  venture 
purchases  at  the  present  figures.  West  India  and  Panama,  after 
their  advance  of  16s.  3d.  last  week,  are  ^\  easier,  but  it  does  not 
appear  that  the  upward  movement  in  thefe  has  been  more  than 
checked  for  the  time  being.  The  First  Preference  at  lOj  are 
again  i  higher.  Anglo-American  Telegraph  Deferred  spurted  to 
the  extent  of  f ,  and  Cuba  Telegrajhs  rose  1,  these  being  amongst 
the  main  features  of  this  department. 

National  Telephone  Preferred,  Deferred  and  Third  Preference 
gave  way  on  fairly  heavy  selling,  apparently  by  profit-takers,  but 
this  has  not  stopped  all  kinds  of  estimates  and  guesses  as  to  what 
prices  will  be  paid  by  the  Government  for  these  issues.  Other 
Telephone  stocks  are  steady,  without  special  feature,  the  market 
being  absorbed  by  the  attention  paid  to  Marconis  and  National 
Telephones. 

By  an  obvious,  though  no  less  stupid,  slip,  it  was  stated  here  last 
week  that  Telegfraph  Construction  shares  had  risen  1,  being  the 
first  step  upwards  since  the  selling  that  followed  the  passing  of 
the  dividend.  Of  course,  what  we  meant  to  write  was  India- 
Rubber  shares,  as  our  price  list  showed.  The  Telegraph  Con- 
struction Company,  as  everybody  knows,  is  about  as  likely  to  pass 
its  dividend  as  Consols  are.  But,  in  spite  of  the  transparent  nature 
of  the  mistake,  we  are  none  the  less  sorry  that  it  should  have  been 
made.  Since  qui  xe.rcutie  ^'acn/ne,  we  will  add  no  more,  save  our 
apologies. 

Manufacturing  shares  as  a  whole  are  steady  enough,  Castner- 
Kellner  rising  J  again  and  the  Debenture  stock  gaining  a  point. 
Edison  and  Swan  at  I  are  nominally  a\  easier,  but  the  market  is  a 
very  narrow  one. 

Kalgoorlie  Electric  Light  and  Power  shares  have  hardened,  and 
the  actual  prices  are  6s.  9d.  for  the  Ordinary  and  14s.  6d.  for  the 
Preference.  The  company  is  declared  to  be  doing  very  well,  and 
some  people  talk  of  a  dividend  of  10  per  cent,  being  earned  on  the 
Ordinary.  In  the  South  American  group  there  is  pronounced  firm- 
ness and  a  large  volume  of  business.  Rio  Trams  are  a  feature  of 
strength  at  117i  ;  while,  of  Canadian  descriptions,  Montreal  rose 
again  to  200,  Toronto  Debenture  improved  to  par,  Shawinigan  jiut 
on  a  point,  and  the  only  issues  to  show  any  decline  in  the  group 
are  those  of  the  Mexican  Light  and  Power  Company,  where  the 
Common  and  Preference  shares  have  both  gone  back  after  their 
rises  of  last  week.  It  is  worth  noticing  that  River  Plate  Preference 
baa  at  last  started  to  move,  and  the  gain  of  2  points  draws  fresh 
attention  to  this  security  as  a  good  investment  of  its  kind.  Anglo- 
Argentine  Trams  continue  in  demand  tor  investment  account,  and 
the  steady  way  in  which  the  various  bonds  of  this  section  are  beinj; 
taken  for  investment  by  capitalists  iu  the  North  afl^prds  another 
testimony  to  the  attractions  which  many  of  tlie  bonds  hold  but, 
even  at  the  present  prices. 


ELECTBIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Fort- 

Receipts tor 

No. 

Route 

liooality. 

night 

the 

ot 

Total  to  date. 

milea 

ended. 

tortnight. 

wks. 

open. 

£ 

je* 

£ 

£* 

Inc. 

Aberdeen     .. 

Jan.    8 

3,325 

+ 

164 

81 

47,511 

+  2,689 

Ayr 

,.      6 

457 

+ 

31 

34 

11,263 

+      128 

'a 

tBath 

,.      6 

754 

+ 

84 

.  . 

,  . 

Birkenhead 

„      7 

2,403 

+ 

100 

40 

46,471 

+  1,656 

l'3-7 

Birmingham  Corp, 

Dec.  30 

21,329 

-1-5,192 

39 

339,2-7 

+  68,378 

56-4 

Blackburn    . . 

Jan.    3 

2,66.S 

+ 

211 

40 

47,626 

+  8,886 

14-6 

Blackpool  Corp.    . . 

„      4 

1,291 

4- 

252 

,  , 

59,059 

+  7.704 

Blackpool-Fleetw'd 

,.      6 

747 

+ 

92 

, 

+  Bolton 

Dec.    2 

2,412 

+ 

172 

36 

90,575 

+  6'.640 

26 

Bournemouth 

Jan.    3 

3,481 

+ 

122 

40 

73,138 

+        20 

21-96 

Bradford      . . 

Dec.  30 

11,809 

+ 

128 

38 

316,462 

+  13.979 

66 

i'2 

Brighton 

Jan.    7 

1,559 

+ 

113 

40S 

42,892 

+  2.377 

9-5 

Bristol 

,.      5 

14,580 

+  1,227 

•• 

•• 

•• 

•• 

Brit.  Eleo.  Trac.  Co. 

Airdrie 

Dec.  29 

642 

+ 

109 

62 

11,967 

+      633 

3-65 

_^ 

Barnsley  . . 

,.    29 

487 

+ 

27 

9,7:0 

+      710 

Barrow     . . 

,.    29 

662 

+ 

135 

16,090 

+  3,429 

5-87 

Devonport 

„    29 

1,111 

+ 

103 

£6,C81 

+  3.705 

8-85 

Gateshead          . . 

..    29 

2,354 

+ 

133 

54,657 

+  2,984 

11-26 

Gravesend 

„    29 

522 

+ 

23 

11,201 

+      392 

6-5 

Greenock.. 

..    29 

1,489 

+ 

342 

37.742 

+  6,3  8 

7-25 

Hartlepool 

„    29 

662 

+ 

104 

14.194 

+  1,562 

6-72 

._ 

Kidderminster  . . 

,.    29 

252 

+ 

2 

6,043 

+      304 

t  Leamington 

..    29 

830 

-1- 

19 

9,167 

+      453 

Merthyr   . . 

..    29 

503 

10,957 

+      205 

2-9 

•  • 

Metropolitan     . . 

„    29 

18,^89 

-1-1,218 

457,577 

+  66.S81 

23 

Middleton 

„    29 

675 

+ 

47 

17,640 

+  1,364 

8-5 

Mid.Joint  Com'tee 

,.    29 

10,314 

-3,974 

270,283 

—34,496 

Oldham — Ashton 

„    29 

1.233 

f 

65 

30,026 

+   1,215 

9-i3 

Peterborough    . . 

„    29 

300 

■1- 

24 

6,706 

+      650 

5-81 

Potteries  . . 

„    29 

4,744 

+ 

213 

103,364 

+  9,154 

29 

Rothesav  . . 

.,    29 

83 

■H 

1 

10,197 

+        58 

2-75 

Bouthport 

.,    29 

521 

+ 

4 

15,678 

+      567 

8-17 

8.  Metropolitan. . 

..    29 

1,752 

— 

60 

44,522 

+  2.107 

•  • 

Swansea    . . 

„    29 

3,496 

— 

12 

59,722 

+  3.234 

12-5 

Tynemouth 

.,    29 

304 

— 

20 

13,143 

+      368 

3-75 

Weston-s-Mare  . . 

,.    29 

66 

— 

16 

8,214 

+  1.035 

8 

^Worcester 

„    29 

581 

— 

8 

15,2fi4 

+      661 

5-;5 

Wrexham 

„    29 

249 

+ 

16 

6,375 

+      315 

,  , 

_^ 

Yorks.  Wool.  Diet. 

»    29 

2.593 

-1- 

154 

65,2t)8 

+  3.692 

17 

Miscellaneous    . . 

„    29 

469 

-1- 

29 

11,760 

+  1,877 

•• 

.  • 

Burnley 

Jan.    6 

8.084 

•1- 

266 

11-78 

Burton-on-Trent  .. 

„      7 

556 

— 

7 

40 

ll",719 

+   "685 

6-62 

Bury 

„      7 

2,664 

+ 

136 

40? 

52,131 

+  4,256 

22-5 

Cardiff 

Dec.  30 

5.r'35 

+ 

112 

39 

96,t-93 

+  6,964 

,   , 

^^ 

Chatham  and  Dist. 

„    31 

l,3y2 

+ 

110 

52 

44,722 

-         6 

11-98 

Cork 

„    81 

7-23 

+ 

48 

,  . 

26.090 

+      694 

9-8i. 

Croydon 

„    29 

3,768 

-h 

65 

52 

71,073 

+  4.821 

11-j 

Darlington  .. 

..      9 

203 

+ 

15 

87 

8,201 

+      764 

,  . 

Darwen 

Jan.    5 

622 

•t- 

61 

40 

10,890 

+      779 

4-86 

Dover 

Dec.  30 

442 

+ 

25 

39 

10,285 

+  1,393 

4-75 

Dublin 

Jan.     5 

9,138 

+ 

294 

,  , 

64 

Dundee 

Dec.  22 

2,212 

+ 

87 

27 

82,513 

-     760 

16 

East  Ham    . . 

Jan.    6 

3,257 

+■ 

147 

40 

44,501 

+  2,453 

7-87 

'i 

Exeter 

»    e 

L74 

+ 

42 

40 

13.i*99 

+      919 

5-5 

Glasgow 

,      6 

39,654 

+ 

321 

,  ^ 

603.009 

+  37,8^7 

98 

Hastings 

,      8 

1,898 

-1- 

148 

,  . 

,  , 

,  , 

Hudderafleld 

.      6 

4,085 

+ 

193 

40 

77.656 

+  i,m 

29-5 

'i 

Hull 

.      6 

6  362 

-1- 

366 

40 

118.179 

+  6,373 

14-6 

Ilkeston 

,      4 

254 

+ 

10 

40 

5.310 

+     97 

Ipswich 

.      6 

796 

+ 

63 

40 

18,217 

+      972 

10-6 

^^ 

Kilmarnock.. 

Dec.  30 

819 

— 

2 

33 

b,4t)6 

+      404 

4-26 

Lancashire  United 

Jan.    8 

3,0J8 

— 

274 

52 

70,914 

+   2,'.£55 

39 

Leeds 

Dec.  30 

16,9.^1 

+ 

821 

39 

297,5t9 

+  20,166 

50-71 

*3 

i  Leicester  .. 

Jan.    6 

5,i86 

+ 

417 

•  • 

^  , 

Leith 

„      6 

1,377 

-1- 

157 

33? 

22,356 

+  1,764 

8-72 

Liverpool     . . 

Dec.  30 

25,752 

-1-1,274 

52 

600,166 

+  18,951 

116 

'3-6 

tL.C.O 

„    27 

i<0,847 

H- 1.567 

•  • 

1,714,848 

+  86,891 

138-4 

5-25 

London  United     . . 

Jan.    6 

12,002 

+ 

249 

,  . 

, 

Lowestoft    . . 

„      6 

3' 9 

+ 

16 

14 

2,468 

+     "40 

8-6 

Manchester 

»      6 

82,719 

+ 

819 

40 

656,197 

+  84,128 

las 

Newcastle    .. 

..      6 

8,80.^ 

-1- 

661 

,  , 

173.747 

+ 13,820 

14-6 

^^ 

Newport 

Dec.  30 

J, 516 

— 

82 

89 

27,972 

+      944 

14-6 

Oldham 

Jan.    7 

3  973 

-1- 

211 

41 

80,839 

+  3,695 

38-76 

'•6 

Pontypridd 

,.      6 

885 

-f- 

38 

40 

16,835 

+        17 

5-5 

Portsmouth.. 

Dec.  30 

8,692 

+ 

29 

89 

88,715 

+  6,507 

16-26 

Preston 

Jan.    3 

1,929 

-1- 

140 

40 

81,798 

+  2,270 

.. 

_^ 

Rotherham  ..        .. 

..      4 

1,708 

-1- 

1E6 

8% 

27,861 

+  2,277 

12 

Salford 

,.      1 

10,282 

+ 

297 

S9^ 

193.998 

+  8,748 

^^ 

Bheffiela       .. 

,.      9 

14,313 

-1- 

(09 

41 

367.237 

+  17,3a7 

40 

Southampton 
8outhend-on-Bea  .. 

,.      3 

2.480 

-1- 

183 

40 

60,077 

+  6,692 

22 

_^ 

,.      5 

1,017 

+ 

177 

40 

28,428 

+  4,292 

,, 

^^ 

South  Shields 

,.      6 

1,803 

+ 

129 

40 

25,501 

+  3,812 

•  • 

Swindon 

..      3 

882 

+ 

64 

,  , 

6,625 

+      705 

• « 

^^ 

Tyneside      .. 

Dec.  81 

779 

+ 

180 

27 

18,410 

+  2,168 

^^ 

Wallasey      .. 

,,    23 

2,118 

+ 

168 

33; 

42,791 

+  6,708 

Walthamstow 

Jan.    6 

1.497 

+ 

142 

40 

80,530 

+  1,846 

■9 

•  • 

West  Ham  . . 

Dec.  28 

6,856 

-1- 

160 

89 

106.969 

+  9,283 

16-26 

Wolverhampton   .. 

Jan.    3 

2,302 

+ 

96 

40 

89.975 

+  2,1C4 

36 

•  • 

Cen.  London  Rlv. 

„      6 

8,822 

-1.223 

6-82 

City  &  B.  Lon.  Rly. 
Dublin-Lucan  Rly. 

„      6 

7  229 

— 

604 

7-36 

•  • 

..      6 

280 

— 

9 

1 

"77 

—    "11 

1 

G.N.  and  City  Riy. 

»      6 

3  844 

-1- 

242 

,  , 

8-6 

L'pool  Overh'd  Rly. 

M        7 

2861 

+ 

8a 

, 

6-8 

4-8 

Llandudno-Col.  Bay 

„      B 

364 

+ 

69 

Ci 

'749 

+     "89 

Lond.Elec.Ry.Co. 

..      6 

28,S80 

— 

160 

31*35 

Mersey  Railway    . . 

H       6 

4.354 

+ 

67 

4-6 

Metropolitan  Rly. 
Met.  ihstriot  Rly. 

,.      7 

85,839 

-1- 

405 

-26-75 

•  • 

H       6 

24,077 

f 

734 

,  , 

24 

Anglo-Argentine    .. 

»      7 

109,192 

+ 

Sbl 

,  , 

^Auckland   . . 

Dec.  15 

18.0S8 

■t- 1,867 

6 

99,479 

-^  8,053 

28-81 

Bombay  (B.E.T.)  ,. 

..      8 

8,789 

-(8,242 

49 

146,354 

+  11.943 

^Brisbane     . . 
Brit.  Columbia  Rly. 

Deo. 

34,-/30 

-i- 8,106 

52 

252,100 

-f  80,566 

^^ 

^^ 

, , 

-. 

•  • 

•  • 

Calcutta 

Jan.    6 

11, '884 

+  3.330  1 

•  • 

•  • 

+  3,089 

Cape  Electric  T.Ld, 

,  , 

, 

•  « 

JKalgoorlie,  W.A... 

Nov. 

8,166 

•  • 

48 

87*914 

ao*-6 

5  Lisbon 

, , 

,  , 

,  , 

Madras        ..        .. 

Dec.  81 

1,651 

— 

46 

52 

86'.607 

+  3,786 

SMontevideo 

Dec. 

S9  0H3 

+  2  419  1 

3 

66,707 

+  4,947 

^ 

Perth  (W.A.) 

Jan.    6 

4,629 

+ 

602 

86,641 

+  17,793 

29 

•  • 

Compared  with  Uie  oorresponding  period  ol  1911. 
t  Inolades  horse,  steam  and  other  reoeipta. 


i  One  week  only. 
I  One  month. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER   COMPANIES. 


NAME. 


Boiimeinouth  ft  Poolo,  Urd.     . 

Do.     4i%Pref 

Do.    Becond  6  %  Pref. 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord.. . 

Do.    7  %  Cura.  Pref 

Central   Electric  Supply,  4  %  I 

Guar.  Deb.  I 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  "  1 
ii  %  Cum.  Pref. ) 

Do.         Do.  4%  Deb 

Chelsea,  Ord.  

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  Durham,  6  %  First ) 
Mort.  Deb. ) 
County  of  London,  Ord 

Do.    6  %  Pref 

Do.    4)  %  Deb 

Do,    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.     44  %  First  Deb 

Hove 


Slock 

or 
Share. 


lJ^vlcicnd^. 
for 


1910.  lull 

10     1   .6*  I     6f 

.      10     '    44  i    44 

10   ;   6   I   6 

I  stock      44 
6    I  10 
5        7 


100 

6 
6 


44 
91 
7 


6 

44 

100 

4 

6 

5 

Slock 

44 

10 

7 

10 

6 

Stock 

6 

100 

44 

Stock 

5 

10 

5 

10 

6 

Stock 

8 

Stock 

6 

Nil 

6 

Nil 

100 

44 

6 

6 

6 

6 

100 

44 

6 

0 

6t 


44       4J 


4 

i\ 

|4 

6+ 

6 

6 

44 

5 

4+ 
6 


Ni. 
Nil 

■«1 


Closing 

Quotations 

•liiri.  9th. 


Rise 

+  or 
F'all 


98  —101 


3^    4J         -i 


^-    44  xd 
93  —  96 

^ ^1 

97  —100   xd 
18  —  134 
12  —  18 
117  —121    xd 
100  —103   xd 


87 


89   xd 


9  -     94 
11  -  114 
lOfi  -108  xd 
100  —103 


+  i 


3-2, 
81  —  87 

44—    5 

4|-  6i 
95  —  98 

6i-    7i 


Present 
'   Yield 
p.c. 


!l 


£  i.  a. 

0    6    9 
4  U 

6    0 


4 

1 
4    8    8 


6  19 

4    7  6 

8  19  8 

6    6  0 

4  14  9 

6    9  1 

4    8  4 

6  U  1 

4  10  0 

6    3  8 

4  13  4 

4    2  8 

4    7  6 

6  12  4 


5  6  8 

6  4  4 
4  3  4 
4    7  6 

Nil 

NU 

6    3  6 

6    0  0 

4  17  7 
4  11  10 

6    4  3 


NAME. 


Share.         ""  Jan.  &th. 


Kensington  A  Knightebridge,  Ord 

Do.    4  %  Deb 

Kent  Elcc.  Power,  44  %  Deb.  . . 
London  Pjlcf  trie,  Ord.    .. 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb,    . . 
Metropolitan  

Do.    44  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    34  %  Mort.  Deb 

Midland  I 'ectrio  Corporation  1 
44  %  First  Mort.  Deb.  I 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  NonCum.     . . 

North  Metropolitan  Power  Sup-  1 

ply,  5  %  Mortgages  (Red.) ! 

Netting    Hill,   6  %  Non-Cnm.  1 

Pref. ; 

Oxford  

8t.  James'  and  Pall  Mall,  Ord. 

Do.     7  %  Pref 

Do.    84  %  Deb 

Bmithfield  Markets,  Ord, 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    44  %  Cum.  Pref 


Rise   PreMDl 

♦  or     Yield 
Kali        p.e. 


• 

191U 

1911. 

6 

» 

8t  , 

Stock 

4 

4 

Stock 

44 

44 

8 

3 

6 

6 

6 

Stock 

4 

4 

6 

6 

4t 

B 

4 

44 

Stock 

4 

44 

Stock 

8 

89 

100 

44 

44 

5 

4 

41 

6 

6 

6 

100 

6 

6 

10 

,  , 

,  , 

1        6 

ii 

«H 

5 

10 

lot 

5 

7 

7 

100 
6 

^ 

84. 

4 

6 

100 

6 

6 

1 

7 

7 

100 

4 

44 

6 

6 

6 

6 

100 

44 

44 

6 

10 

10+ 

6 

44 

44 

, 

■-. 

91  —  9C 
80-84 

4t  n 

8b  —  91 

8*-    4        I 

43-    4ixd' 

99  — KM    xd 

84  —  (?7   xd 

944—  964  xd 

84-    4 
4-     H 

99  —102 

9?—  lOj  xd 


+  1 


B    4 


4 

S 
8 
6 
4 

6  5 
4  17 
4  6 
4    U 


3    1 

8    0 
0 

4 
7 
6 


4  13..  S 

5  O'O 
5J1     1 

4  1%    0 


6    9  5 

5  17  S 
4  19  1 
4    0  6 

Nil 

6  a  1 

4  19  0 

6    4  5 


4  U  10 


6  18 
6  1  a 
4    7  10 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  andT.,  Ord. 

Do.    5  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  J 

Elec.  Supply  Victoria,  5  %  Ist  1 

Mort.  Deb.  J 

Elec.  Dev.  Ontario,  5   %    Istl 

Mort.  Bonds ) 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaminlstiquia  Power,  5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 


5 

6 

! 

6 

84 

7+ 

5 

5 

6     ! 

100 

5 

5 

8100 

7 

7+ 

$100 

7 

7 

1 

8 

8f 

100 

6 

•  • 

100 

6 

6 

100 

6 

6 

S500 

6 

e 

10/- 

Nil 

1 

6 

6 

$500 

6 

5 

6 

100 

6 

6 

6 

6 

$100 

4 

4+ 

$100 

7 

7 

6 

6 

6|-    6i 

5—    5i 

94  —  96  xd 

110  —115 

118  —122 

h-    1 
94  —  97 

91  —  m 

83  —  86 
914-  934 


101 J -1034  xd 
28-    3* 
984-ir04  xd 

86  —  88xd 

87  —  89 
1074-109* 

964—  98i5 


1 

544 

,  , 

6    8    4 

,  , 

4  16    3 

,  , 

5    4    2 

6    1    9 

6  14    9 

,  , 

8    0    0 

5    3    1 

.. 

6    9    0 

+1 

5  16    3 

5    6  11 

Nil 

tf 

7  13    6 

4  16    7 

+  * 

4  i9    6 

5  18    8 

-2 

4  10    0 

-  4 

6    7  10 

-n 

6    16 

t 

Monterey  Rlv.  Light  &  Power,  I 

6  %  1st  Mort.  Deb. )  . 
Montreal,  Lt.,  H.  and  Power   . 
Northern,  Lt.,  Power  and  Coal, ) 
6  %  Ist  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref. 
Do.    5  %  Dfib.  Stock    . . 
Roy.  Elec.  Co.,  Montreal,  44  %  ) 
1st  Mort.  Deb.  | 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 

Vera  Cruz  Lt.,  P.  and  T.,  5  %  1  . 

1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt.,  1 
Ist  Mort.  6  %  Gold  f 


100 

5 

5 

:  $100 

7 

8 

$500 

6 

•  . 

Stock 
Do. 
Do. 

10 
6 
6 

-6 
6    i 

100 

4i 

44' 

gioo 

8500 
Stock 
■    Do. 

4 
6 

6+ 
6 

'    100 

t   6 

«  . 

1 

Nil 

Hid. 

100 

6 

6 

91  —  as 

i  198  -20-2 

39  —  41 

335  —245 
106  —112 
100  —10-2  xd 

99  —101 

127  —129 
105  —107  xd 
1024—1044 
99  —101 

91-  93  xd 
1064—1064 


+2 


+  1 


6    7  6 

3  9  4 
12    8  10 

4  1  B 
6  7  3 
4  18  0 

4    9  1 

8    2  0 

4  13  6 

4    6  3 

4    9  1 

6    7  fi 


6  10    7 


I 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5  % ) 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Do.    44  %  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  4*  %1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and   S.   Africa  Tel.   4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-Europoan  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partlo.  Pref. 


10 
Stock 

$100 
$1000 
Stock 

Do. 

Do. 

100 

6 

Stock 

10 

10 

6 

6 

60 
10 

100 

Stock 

Do. 

Do. 

10 

Stock 

36 

10 

10 

10 

26 

$100 

$100 

1 

1 


I 


Nil 
6 
8 
4 

? 

80/- 
6 

7 

4 

6 
10 

4 
10 

4< 


44 

7 

84 

4 

7 

4 


41 

6 

8+ 

4 

B\ 

6 


4 

6+ 
10 

41 
10 

44 

44 

6f 


4 

4 

6i! 

6t 

6 

6 

18 

5t 

18 

51 

6 

5+ 

4 

4 

6 

16 

•• 

7  -    74 

98  —100  xd 
140  -142  xd 

93  —  95  xd 

67  —  69 
111  —112 

26a—  27i 

101  —103 

7J-    7i 
86  —  88xd 
10  —  lOi 
17  —  18 


98*— 1004  xd 
7|—    8i 

98J— lOOJ  xd 

138  —141 

83 J-  863 


I 


99  —101 

lOJ—  llj 
123—  13| 
8i  —  83  xd 
564—  684 
80  —  83 
69  —  72 


f  4 

+  'i 

+  i 
+  'i 

+  'i 

+  4 

+"4 


5    0 

0 

5  M 

8 

4    4 

3 

6    8 

8 

6    7 

2 

5    8 

1 

4  17 

1 

4  15 

0 

10  11 

11  7 


11 
6 

14 
9 
9 

9 


4  19  8 

4  17 
3  17  8 

5  1  0 

3  18  1 

5  19  3 

6  6  8 

4  10  9 

6    9  1 

6  10  2 

6    0  6 

6  11  1 


Monte  Video  Telephone,  Ord.  . . 

Do.    5%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Non-cum.  3rd  Pref. 

Do.    34%  Deb 

Do.    4%  Deb 

New  York  Telep.,  4*% Gen.  Bnds. 
Oriental  Telep.  ana  Elec. 


Do. 
Do. 


,  Cam.  Pref. 
,  Red.  Deb. 


Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs,  i 

Reuter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red. ) 
United  River  Plate  Telephone 

Do.    5%Cum.  Pief 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1   to   1,600) 
guar,  by  Braz.  bub.  Tel.  / 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  3Dd  Pref. 

Do.    5  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Bnde.  A 

Do.     44  %Fdg.  Bonds.. 


1 

l6 

1 

6 

!  Stock 

6 

Do. 

« 

10 

6 

10 

6 

5 

6 

Stock 

84 

Do 

r 

100 

44 

1 

8 

1 

6 

Stock 

4 

Do. 

4 

S 

6 

Cert. 

6 

Stock 

4i 

6 

8 

6 

6 

24 

34 

10 

10 

10 

100 

10 

Stock 

$1000 

$1000 


I' 

6 

6  ' 

7 

4 

4 

44 


6 

6 

6t 

6t 

6 

6 

6 

84 
4 

44 

*6 
4 


6t 
6 

44 

8 
6 
94 
4 

6 

6 

6t 

4 

4 

44 


_        58 
98  —100  xd 
98  —100  xd 
101  —102 
14—    18 
lA-    lA 
87  —  89xd 

964—1004  xd 

8J-    9i 
180  —183 

98  —100  xd 

74—    74  xd 

6|—    51  xd 

984-lOOJ  xd 

34-    3^ 
10+—  103 

9*—  lOi 
101  —103  xd 
13.4—  14 

99  —101  xd 
106  —109 
100  —108 


=4 


I- 


-t 


+  i 


19  11 

6    8 


12 
13 
14 
14 
14 


3  10 

4  0 
i  8 
4  18 
4  13 


4    9  U 
8  19    7 


6 
10 


4  10    0 

6  6  8 
4  8  U 
4  16    3 

3  19    7 


3  6 
6  11 
6  17 

4  17 

5  0 
8  19 
8  13 
4    7 


■j^i^i.j  ..,  J* '-'J'^ '■^|^'.V'."..;,'.'^''.'\  . y j-pi^.i- - 


*  Unlesa  otherwise  stated,  all  shares  are  fully  paid. 


f  Interim  dividend, 


i^fM 


••^^'•■•^I*^"''^*** 


«>*Ml«« 
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SHARE    LIST    OP    ELECTRICAL    COMTANl'ES.-iOontinvsd.) 

ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Trams.  Pref.  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 

Brit.  Bleo.  Trao.,  Ord 

Do.    6  %  Pref 

Do.    5%  Deb 

Do.    4»%2ndDeb 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    5  %  Pref.,  1891    . . 

Do.         Do.         1896    .. 

Do.         Do.         1901     .. 

Do.        Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    ii  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4%  Deb 

Xiancashire  United,  6  %  Deb.  . . 
London  Elec.  Railw'ys,4  %  Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4  %  Deb 


Stock 

Dividends 

or 
Share. 

for 

♦ 

1910. 

1911. 

1 

Nil 

Nil 

1 

6 

6 

100 
10 

N^il 

J 

10 

H 

1* 

!     100 

6 

6 

1     100 

^ 

*4 

100 

8 

«+ 

100 

4 

4 

100 

a 

,  , 

100 

4 

4 

100 

14 

13+ 

100 

6 

6 

100 

6 

6 

100 

6 

5 

100 

6 

6 

100 

4 

4 

10 

6 

6 

10 

Nil 

J 

5 

Nil 

3+ 

100 
6 

3 

2§ 

100 

4 

4 

100 

5 

6 

100 

4 

4 

10 

Nil 

•  • 

100 

4 

4 

Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

Jan.  9th. 

Fall 

P.O. 

£  8.  d. 

i-  tu 

+iV 

Nil 

7    5    6 

80  -  85 

5    6  11 

93  —  96 

•• 

5  '4    2 

79-83 

,  , 

6    8    6 

69  —  71 

+  1 

4    4    8 

84  —  86 

,  , 

4  13    0 

56  —  58 

— 1 

3    9    0 

108  —105 

8  16    2 

30  —  31 

4  16    3 

108  —110 

4  11    0 

104  —106 

4  14    4 

103  -105 

4  16    3 

103  -105 

4  15    3 

101  —103 

,  , 

8  17    8 

11  —  12 

,  ^ 

5    0    0 

1  -    li 

Nil 

.'«-      ih 

->s 

73  —  78 

6  i4    8 

2|-    2J 

,  , 

4    6  11 

75  —  80  xd 

,  , 

5    0    0 

76i—  794  xd 

.  , 

6    5    9 

97  —  99  xd 

,  , 

4    0  10 

8i-    31 

+  i 

76  -  79  xd 

+  3 

6    13 

NAME. 


Do. 
Do. 
Do. 
Do. 


Metropolitan  Railway  Consol.    . 
Do.    Surplus  Lands     . . 

Deb 

Pref 

_  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

4%  Deb 

4  %  Prior  Lien    . . 

4*  %  First  Pref 

3J%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4J  %  Deb 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    5  %  Pref 

Do.    4J  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Eleo.    Railways 
Do.    4i  %  Bonds 
Do.    6  %  Income 
Do.    Power  House  Debs. 
Yorkshire  (West  Riding),  Ord. 

Do.    6  %  Pref 

Do.    4i  %  Deb 


Stock 

or 
Share. 


100 

100 

100 

.100 

100 

100 

100 

100 

100 

100 

100 

1 

1 

1 

100 

100 

1 
1 

100 

1 

100 

10 

100 

100 

100 

6 

6 

100 


Dividends 
for 


lit 
4 


a 


Closing 

Quotations 

Jan,  9th. 


46J—  46i 

66  —  68 

91  —  93 

86  —  88 

85  —  87 

33  —  33i 
144  — 146xd 

95  —  97  xd 
100  —102 

i)l  —  93 

76  —  78 
iS-    1^ 

100  — 102xd 

101  —103 

^-    u 

91  —  94 

i—    i 

70  —  75  xd 
2|—    3J 
99  —101  xd 
79  —  81 
100  —102 


21-    2J 
80  —  85  xd 


Rise 
+  or 
Fall 


li 


+  4 
— 1 

+  2 

+  2 


+a 


Present 

Yield 

p.o. 


£  8.  d. 

2  18  10 
4  0  11 
8  16  3 
8  19  7 
4    0    6 

Nil 
4    2    2 
4    2    6 

3  18  5 
8  10    0 

4  9  9 
6    6    6 

Nil 
6    3    1 
4    8    3 
4  17     I 


6  19  3 

4  16  9 
6  17  a 

5  B  b 


4    9    1 

3  is    5 

Nil 

Nil 
6    6    0 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

T^o,    2nd  Pref 

Oo.    4  %  Deb 

Do.    4J%Deb.  .. 

Do.    5%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    4i  %  Deb 

Do.    5%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    4J  %  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

6%  Pref 

4*  %  1st  Mort.  Deb.       . . 
4J  %  Vancouver  Deb.    . . 
4iJ6  Con.  Deb. 
a  Tra 


Do. 
Do. 
Do. 
Do. 

Calcutta 


Prams,  Ord. 


Do.    6%  Pref. 

Do,    44%  Deb. 
Cape  Electric  Trams 
City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Eleo.  Rly.,  5  %  Bonds 
Ealgoorlie  Eleo.  Trams  . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 

6 

5*+ 

6 

6 

5i\ 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

6 

8 

8+ 

6 

6 

6 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

6 

6 

40 

4 

4 

100 

4 

4 

100 

4 

4 

6 

6 

6 

6 

6 

100 
1 

nI! 

§. 

6 

6 

5 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

100 

6 

6 

100 

6 

6f 

4||-  m  s;d 
93*—  954  xd 
99'— 101    xd 
101-103 
102  —105  xd 
lOi-  Hi 
96  —  98   xd 
964-  984  xd 
84-    9 
4S-    5i 

101  —104  xd 
137  -142 
120  —124 
109  —112 
100  —103 
104  —106 

102  —104 

4|—    6|xd 
100  —103   xd 


95 


98  xd 


102  —105 

!^!J —       A 

91  —  94 

68  —  62 


+  i 
-4 
+  2 


+  i 


+  1 

+  2 


4  16    5 

5  6  8 
4  8  9 
4  9  1 
4  17  1 
4  15    3 

6  5    6 

4  11  10 

5  16 
4  8  11 
4  15  3 
4    17 

6  12  8 
4  16  9 
4 
4 
4    4  11 

4  6    7 

5  4 


9    S 
7    5 


4  17 


7 
0 
6 
2 
2 

4  16    3 
Nil 

5  6    5 
8    14 


La  Plata  Eleo.  Trms,  Prf, 
Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    5  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Montevideo  . . 

Do.    6  %  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

6 

6 

1 

64 

6+ 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

$100 

7 

7t 

,  , 

6 

6 

100 

6 

6 

6 

10 

10+ 

6 

6 

6 

100 

6 

6 

I 

24 

,  , 

100 

6 

6 

6 

6 

6 

100 

44 

44 

$100 

44 

5t 

6 

6 

100 

6 

6 

$100 

10 

lot 

$500 

6 

6 

100 

5 

6 

100 

6 

6 

6 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

1  —    1}  xd 

934-  974  xd 

93§-  96|xd 

904—  924  xd 

ioo|— 1024 

124  —126 
98J-1004 
101'— 103 

W-  el 

974—  994 
P-    1    xd 
19  —101   xd 
5J —    54  xd 
96  —  99   xd 
117  —118 
101  —102   xd 
974—  98A 
194  —198 
1014—103* 
81  —  84 
954—  974 
61-    5I 

104  —106 


9! 


+  4 
+  i 
+  i 
+1 


-4 


6  16 
6    4 


II  10 
16    S 


0 
6 
0 
7 
1 
7 

a 
4 

6 
11 


MANUFACTURING  COMPANIES. 


Aron,  Ord.    . . 

Do.    6%  Pref. 
Babcock  &  Wilcox 

Do.    Pref. 
B.I.  &  Helsby  Cables 

Do.    Pref. 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord. 

Do.     Pref. 
Brush,  Ord 

Do.    7  %  Pref.   . . 

Do.    4*  %  Deb.  . . 

Do.    44  %  Second  Deb 
Callendcr's  Cable  . . 

Do.    Pref. 

Do.    De'.)  . . 
Castner-Kellner    .. 

Do.    Deb 

Crompton  &  Co.     . . 

Do.    Deb 


1 

Nil 

6 

1 

9 

6    1 

1 

26 

24t 

1 

6 

6 

5 

10 

8+ 

5 

6 

6 

100 
100 

^ 

4 
4 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

, , 

2 

Nil 

, , 

2 

Nil 

, , 

100 
100 

4, 
4 

44 

44 

6 

16 

lo^ 

6 

5 

5 

100 

4, 

44 

1 

17; 

20  i 

100 

4 

^^ 

8 

Ni\ 

100 

6 

6 

5__         3 

7    2    2 

6i-    61 
li-    14 

+ 

4 

4    1    6 
4    0    0 

eg-  7| 

51-    6J 

7    0    4 

4  16    0 

101  —108   xd 

4    7    5 

94-97 

4  12    9 

i-     4 

Nil 

54  —  57   xd 

7    0    4 

100  —102 

6  17    8 

1/6-2/- 

Nil 

5/-  -6/. 

Nil 

0  —      : 
0  — 

Nil        1 

Nil        1 

66  —  61 

7    7    7 

87  —  42   xd 

10  14    4 

9  —    9J 
6  —    6|xd 

7  13  10 

4  16    3 

99  —101    xd 

4    9    1 

85-    3? 

+  4 

4  10    6 

105  "109 

-t-i 

4    2    7 

1-      1 

Nil 

58  —  68    xd 

7    7    1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid   . . 

Do.    4%  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction     .. 

Do.     Pref. 
Greenwood  &  Batlay,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.     Deb 

India-Rubber,  G.  &  S      ,  > 

Do.     Pref.  ",, 

Telegraph  Constrtc^-^- 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

6 

100 

N-J 

44 

s 

6 

Nil 

, 

100 

4 

4 

100 

6 

6 

a 

Nil 

24t 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

10+ 

6 
100 

4 

4, 

4r 

10 

10 

10 

6 

6 

12 

20 

10+ 

100 

4 

4 

1 

Nil 

, , 

6 

Nil 

100 

4 

4 

.       lA 

92*—  95*  xd 


92*- 

l|^    21 
70  —  74    xd 
77  —  80 

it    1^ 
7|—    8J 
94  —  96 
8|—    gjxd 
85  —  90 
Hi-  12g 

4}S-  5v^, 
104  —106 
10  —  12 
9J—  lOJ  xd 
34  —  36 
994—1014  xd 

i-         I 

63  —  68 


^ 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.     +  Interim  dividend. 


The  yields  aie  calculated  upon  the  dividends  paid  for  1910. 


14  3 
la  11 
14    3 

Nil 

Nil 
8    1 
6    0 


8  U 

18  10 

5  11 

4  11 


4  17    7 

6  13    4 
3  18  lU 

Nil 
Nil 

7  2  10 


Bank  i*nt«  «t  DItoount  4  p*r  a«iit.,  8«pt*inli«r  Sitt,  1011, 
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.VARIOUS  RECORDS  IN  CENTRAL  STATIONS 


By  "  INTERESTED." 


Jn  electricity  works  there  always  seems  to  be  present  an 
atmosphere  of  importance.  The  staff  themselves  g:ive  one 
an  impression  that  they  think  their  particular  station  is  in 
some  respects  ahead  of  others  :  they  have  a  pull  over  other 
works  in  one  form  or  another,  and  unconsciously,  perhaps, 
betray  their  feelings  by  their  appearance.  Almost  any 
member  of  the  staff  will  enter  with  obvious  zest  into  a 
discussion  upon  competitive  working  and  costs,  if  you  can 
only  manage  pleasantly  to  introduce  "  shop  "  into  the  con- 
versation. There  exists  a  quiet,  keen  rivalry  between 
stations  to  beat  the  figures  of  others,  especially  those  in  the 
immediate  vicinity,  or  those  situated  at  a  distance  in  which, 
for  various  reasons,  interest  is  centred.  This  spirit  of 
emulation  which  infuses  in  others  a  desire  to  do  their  utmost 
In  order  to  secure  good  results  is  to  be  commended,  and 
should  receive  from  the  management  suitable  reward  in  the 
way  of  increasing  salaries  and  wages,  a  point,  I  am  sorry  to 
say,  intentionally  ignored  in  some  quarters.  However,  that  is 
by  the  way.  Of  course,  different  works  have  different  methods 
of  recording  figures  or  results.  Some  go  far  more  into  detail 
tlian  others,  but  all  have  carefully  compiled  records,  and 
from  the  respective  figures  much  may  be  learned  regardmg 
the  inner  working.  Each  district  or  works  is  distinct  from 
another  :  there  are  peculiar  interests  restricted  to  each,  and 
though  in  many  instances  forms  or  books  similar  in  pattern  can 
be  seen  which  are  almost  duplicates  of  each  other,  here  and 
there  something  new  and  original  in  the  way  of  keeping 
figures  is  to  be  found.  In  this  short  article  I  propose 
describing  and  illustrating  one  or  two  forms  in  use  at  the 
present  day  which  appear  to  me  to  be  somewhat  out  of  the 
common,  and  will,  I  think,  appeal  more  or  less  forcibly  to 
many  readers. 

Fpeder  Load  Register. — This  is  essentially  a  book  for 
the  mains  department.  Here  can  be  seen  almost 
instantly  the  daily  maximum  load  on  all  feeders,  and 
likewise  the  maximum  load  on  each  for  the  week,  and  in 
the  last  column  the  total  maximum  demand  day  by  day  and 
week  by  week.      Little  time  is  necessary  daily  for  making 

Feeder  Load  Register.    . 


Date. 

Feeder  numbers.                                      Daily  total 
1  2  8  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25      d«™a'n^«- 

Daily  maximum  demands. 

.  Weekly 
maximum. 

entries,  culled,  of  course,  from  the  log  sheet,  but  the  informa- 
tion set  out  in  the  form  illustrated  will  be  found  valuable  for 
comparison  and  reference.  With  this  book  in  use  many 
hours  of  time  may  be  saved  in  the  way  of  wading  through 
piles  of  log  sheets  or  pages  of  books  when  business  necessarily 
calls  for  such  figures,  an  event  which,  under  working  con- 
ditions, is  of  frequent  occurrence. 

Watch  Log  Book. — The  title  which    might   properly  be 
given  to  this  book  is.  Engineers'  Personal  Tjog,  because  the 


^    Watch  Log  Book.— 

[Left-hand  pagre.) 

General  remarks.          Date,  j  Shift. 

Units            Units            Lb.  of 
metered,    i  generated,  i  coal  used. 

i 

1 

matter  contained  therein  is  for  their  own  personal  obser- 
vation. Referring  to  the  illustration,  it  will  be  seen  that  it 
forms  a  summary  of  certain  details  on  the  daily  log-sheet, 
collected  in  order  and  so  arranged  that  each  line  shows  the 
working  of  each  shift.  At  the  end  of  a  watch  when  the 
engineer-in-charge  makes  his  entries  and  works  out  the  figures, 
hiB  notieo-  is  naturally  •  attracted  to  a  oomparison  of  figures. 


and  any  suggegted  inqoirie*  are  passed  on  to  the  enffineer 
about  to  commence  duty.  In  this  manner  the  actual  man 
on  the  job  keepe  in  close  touch  with   whatever  is  taking 

Watch  Log  Book.— <Bijfht-hand  pa^^e.) 


■' 

Lb.  of  coal  per     '     Lb.  of  coal  per                      ^, 
unit  metered.           unit  generated,     i                     ' 

Remarko 
rf  oil  used. 

I'll  i 

SteaminK.  Banking.  Steaming^  Banking.    Z  ^  g    "a      • 

c 
S 

i 

1                                     1                                       , Pinu 

:                     ■                     i                     . 

place  under  his  charge,  and  is  thereby  better  able  to  control 
his  men,  and  at  the  same  time  he  is  thoroughly  conversant 
with  details  when  queries  are  raised  by  the  chief. 

Trading  Account  Vourher. — This  one  refers  more  par- 
ticularly to  municipal  undertakings,  but  applies  equally  well 
to  others  where  work  is  done  and  goods  supplied  to  other 
departments,  &c.  Although  not  a  constant  occurrence,  some 
of  the  work  carried  out  under  this  heading,  and  also  goods 
occasionally  supplied,  amount  to  a  considerable  sum  during 
the  course  of  a  year.    The  petty  repair  jobs  which  the  works 

Trading  Account  Order. 

Date 19     . 

Department Date  required 

Estimated  cost :  £  .         Work  authorised  by 

Particvlar.t:  \      Job  order  p 

numbers.  ' 


Works  cost     ... 
Supervision.  &c. 

Total  ...  X. 


Job  passed  by 


are  called  upon  to  do  in  a  hurry  often  interfere  with  regular 
work,  thereby  entailing  more  expense  than  the  actual  cost  of 
time  and  material  used  on  the  job  shows,  because  of  proper 
work  being  side-tracked  to  allow  the  semi-private  job  to  be 
rushed  through.  Now  that  is  just  where  trouble  creeps  in 
unless  a  definite  arrangement  is  made  whereby  all  time 
worked  on  trading  jobs  is  carefully  booked,  a  fair  percentage 
of  supervision  added,  and  proper  authority  obtained  for  the 
execution  of  such  work.  Obviously  it  is  decidedly  unfair  for 
the  works  costs  to  bear  any  portion  of  work  such  as  this,  and 
the  above  form  was  introduced  purposely  to  provide  against 
a  possibility  of  loss  thus  taking  place.  At  the  same  time 
engineers-in -charge  or  station  superintendents  are  given  full 
leave  to  arrange  for  the  work  to  be  done,  as  shown  at  the 
top  of  the  voucher. 


NOTES  FROM   CANADA. 


[from  our  special  correspondent.] 


Trade  prospects  in  Canada,  at  the  pitsent  time,  are 
decidedly  bright,  at  any  rate  as  far  as  electrical  work  is 
concerned.  The  rapidly  increasing  prosperity  of  the  country 
is  sufficient  to  account  for  this  state  of  affairs.  British 
firms  are  making  themselves  better  known  by  advertising 
and  by  sending  or  appointing  representatives. 

The  former  method  of  attracting  business  is,  however,  not 
of  much  use  unless  it  be  followed  up  or  supplemented  by  the 
latter.  AVell  educated,  gentlemanly  men  from  England  who 
know  how  to  talk,  and  when,  and  who  are  thoroughly 
acquainted  technically  with,  what  they  try  to.  sell,  have  .a 
good  chance  of  doing  business  here  now,  as  they  are 
beginning  to  be  more  appreciated.  The  once  all-too- 
common  American  type  of  i-epresent-atrve,  whoM  pet-forroanc* 
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seemed  to  be  in  inverse  ratio  to  the  jiuuaber  of  his  words,  is 
less  in  favour  than  formerly. 

There  has  been  in  the  past,  and  still  is  in  some  quarters, 
a  tendency  on  the  part  of  Canadians  to  look  upon  people 
from  the  Old  Country  as  decidedly  inferior  in  education  and 
more  particularly  iu  nous  to  themselves.  Doubtlees,  this 
has  been  due  in  large  measure  to  the  class  of  people  who 
formerly  came  here,  but  a  change  is  taking  place. 

During  recent  years,  owing  partly  to  increased  and 
improved  travelling  faciUties,  partly  to  the  steady  develop- 
ment of  the  country,  its  growing  wealth  and  the  consequent 
greater  demand  for  highly  trained  technical  men,  and  partly 
to  the  bad  trade  conditions  which  have  obtained  in  the 
Mother  Country  during  the  past  few  years,  there  has  been 
an  increasing  number  of  well  educated  and  refined  people 
attracted  to  the  Dominion.  Such  people  are  steadily  making 
their  influence  felt  and  are  causing  Canadians  to  appreciate 
their  good  qualities. 

The  inhabitants  of  Great  Britain  are  seen  to  be  not  quite 
so  slow  and  so  behind  the  times  as  was  once  thought,  and  it 
is  becoming  apparent  to  "  Jack  Canuck  "  that  John  Bull 
though  he  does  not  "  hustle  "  yet  accomplishes  a  good  deal, 
in  fact,  as  much  as  most  other  people,  and  does  it,  perhaps, 
a  trifle  better  into  the  bargain. 

British  goods  are  found  to  be  reliable,  delivery  is  good 
and  generally  sure,  while  prices  are  in  very  many  cases  little, 
if  anything,  higher  than  those  asked  for  Canadian  or 
American  articles. 

One  of  the  chief  difficulties  in  the  path  of  the  Canadian 
purchaser  of  British  plant  or  apparatus  is  that  of  obtaining 
spare  parts.  It  therefore  behoves  all  firms  trying  to  do 
business  here  to  make,  if  possible,  some  arrangements 
whereby  such  parts  can  be  kept  in  stock  in  this  country. 


ELECTRICAL     DEVELOPMENT     IN 
INDUSTRIAL    AREAS. 


By  L.  crouch. 


For  a  number  of  years  past  there  have  appeared  in  the 
technical  Press  most  interesting  descriptions  of  applications 
of  electric  motors  to  particular  industrial  duties.  The  value 
of  these  descriptions  cannot  be  exaggerated  in  any  case  where 
guidance  or  a  precedent  is  sought  in  connection  with  a  pro- 
posed appUcation  of  electric  driving.  Yet,  by  their  very 
individuality,  it  is  impossible  to  form  general  conclusions 
from  single  descriptions  of  such  a  nature.  Invaluable  data 
can  be  compiled  by  systematic  classification  of  particulars  of 
isolated  motor  applications  in  a  particular  field,  but  few- 
persons  have  the  time  required  to  prepare  a  suitable  record. 
At  a  later  date  the  writer  hopes  to  be  able  to  present 
generalised  notes  dealing  with  particular  industrial  applica- 
tions of  electric  motors,  but,  for  the  present,  attention  is  con- 
fined to  the  general  electrical  development  attained  in 
various  towns  and  districts  mainly  devoted  to  specified 
manufactures  or  industries.  Most  manufacturing  centres 
being  engaged  in  several  industries,  a  certain  amount  of 
overlapping  is  inevitable,  but  the  industries  in  question  are 
usually  more  or  less  closely  allied,  and,  by  examining  each 
group  of  towns  in  turn,  and  comparing  the  characteristics  of 
supply  in  each  with  the  corresponding  average  data  referrmg 
to  the  whole  c;ountry,  valuable  results  are  derived  which  are 
unattainable  by  any  other  means,  and  which  must  be  of 
special  interest  to  central  station  engineers  and  all  industrial 
power  users. 

The  (lata  on  which  the  following  notes  are  based  arc 
correct  to  the  end  of  1910.  The  work  involved  in  theii' 
utilisation  has  prevented  an  earlier  publication  of  results, 
but  developments  during  the  present  year  have  not  been  of 
so  sweeping  a  nature  as  to  affect  materially  the  averages 
concerned. 

Before  entering  upon  a  consideration  of  the  conditions 
Obtaining  in  the  industrial  -groups  of  towns  selected  for 
treatment,  a  review  is  given  of  the  corresponding  conditions 
and  r-esults  in  80  of  the  most  impovfant  jnlfinrl  town?,  and 
^9  of  thp  f'hief  port*  of  the  kingJom. 


Inland  Towns. — The  80  towns  examined  have -a  total 
population  of  about  7,116,000,  i.e.,  an  average  of  89,000  per 
town.  The  area  of  central  station  supply  ranges  from  I*.') 
to  40  sq.  miles,  and  averages  1 1  sq.  miles.  A  total  generator 
capacity  of  270,000  kw.  supplies  362,000  KW.  of  connected 
load,  and  174,000  KW.  maximum  load  (hence,  on  the 
average,  each  kw.  of  generator  capacity  supplies  1-84  kw.  of 
connected  load  and  0-65  kw.  of  maximum  demand.  The 
total  sales  per  annum,  excluding  traction  demand  and  for 
ti'action  purposes,  respectively  total  190  and  126*6  million 
B.T.U.,  an  average  of  32  and  18  units  per  annum  per  head  of 
population.  The  total  number  of  consumers  supplied  is 
approximately  108,000,  an  average  of  1,345  per  town  and 
about  1*52  per  cent,  of  the  total  population  of  the  towns  con- 
sidered. The  number  of  consumers  per  square  mile  of  supply 
area  averages  161. 

As  a  measure  of  the  general  electrical  development  of  the 
group,  it  may  be  noted  that  the  average  connected  load  per 
head  of  population  is  0*051  kw.  and  per  consumer  is  3"35  kav. 
The  annual  sales,  excluding  traction  demand,  average 
26*7  B.T.u.  per  head  of  population  and  1,760  b.t.u.  per  con- 
sumer. The  average  load  factor  (17*5  per  cent.)  is  not 
unsatisfactory  for  the  provincial  towns  concerned,  many  of 
the  latter  being  rather  market  towns  than  centres  of 
industry. 

It  must  l)e  noted  that  the  load  factors  quoted  here  and 
later  take  account  of  the  traction  output  (where  any  exists). 
The  load  factor  of  ordinary  domestic  supply  does  not  vary  very 
greatly  from  part  to  part  of  the  country,  so  that  an  ex- 
ceptionally high  overall  load  factor  denotes  the  free  use  cf 
electric  motors  in  private  industrial  or  in  traction  service. 
A  reasonable  idea  as  to  which  class  of  motor  is  chiefly  respon- 
sible for  the  high  load  factor  may  be  obtained  from  the  data 
given  concerning  the  number  and  horee-power  of  private  and 
traction  motors  respectively.  In  the  present  group  of  towns 
24,500  private  motors  total  176,300  H.P.,  and  3,400  traction 
motors  total  180,000  h.p.  ;  the  private  motor  connections 
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total  36-5  per  cent,  of  the  total  non-traction  connections  in 
the  group. 

Within  the  next  few  years,  a  great  increase  in  load  factor 
may  be  expected  as  a  result  of  the  wide  adoption  of  electrical 
cookmg  and  heating  de\dces,  and  in  consequence  of  the 
favourable  tarifl's  which  wUl,  incidentally,  become  available. 

From  Tpble  III  it  will  be  seen  that  the  mean  horee-power 
per  private  motor,  in  the  inland  towns  group,  is  7'2  h.p.. 
while  the  average  motor  load  per  consumer  is  1'6  h.p. 
Excellent  utilisation  of  electric  motors  is  thus  indicated  in 
our  average  provincial  town,  but  it  is,  naturally,  to  groups  of 
manufacturing  towns  that  we  must  look  for  the  highest  total 
and  individual  motor  loads.     (See  Table  III.) 

In  these  80  towns,  the  average  tariff  for  supply  for 
*'  power  "  pui-poses  is  1-6 2d.  per  b.t.u.,  i.e.,  70"5  per  cent,  of 
the  average  price  (2-30d.),  obtained  by  the  sale  of  energy 
for  "all  purposes."  (The  price  of  power  quoted  here  and 
hereafter  is  deduced  from  the  published  tariffs  of  various 
stations.  The  greater  p&rt  of  -the  total  power  sales  being  ^.t  the 
lowest  tariff  scheduled,  or  even  at  low^r  "  spwial "  r^vtefi, 
the  avei-age  price  obtain^,  is  lower  than  the  SiVerage  price 
qiiohd,    Ap  a  result,  the  pvic«  obtained  by  pcf'\\^r  sales,  »  « 
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percentage  of  the  pri<«  obtained  for  all  sales,  will  be  lower 
than  the  figure  given  in  the  last  line  of  Table  III,  but  by  an 
Jimount  incapable  of  determination  from  the  data  available.) 
To  facilitate  later  reference  to  the  above  figures  and  iiit«r- 
coinpfiriMori  of  the  conditions  ohtuiiiiiiL''  in  varicns   trioiiiis  of 


treated.  For  the  purpose  of  the  preeeni  statistic*,  all  the 
centml  London  and  inner  suburban  Btatious  have  been 
included  in  the  figures  for  the  Metropolis.  Indastrial  con- 
ditions are.  however,  very  different  in  various  parts-  (4 
London,  and  owinjr  to  the  great  c^^h-x  of  the  London  figiir»s 
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See  remarks  in  text  concerning  these  flgurts. 
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8-25 
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'*  See  remarks  in  text  concerning  these  Agures. 


towns,  the  leading  data  considered  are  collected  in 
Tables  II,  III  and  IV  herewith.  In  Table  I  are  given 
figures  showing  the  general  size,  nature  and  service  of 
English  central  station  eqnipnient  and  loads  as  a  whole. 
f;^  Ports. ~~ln  dealing  with  the  chief  Britisli  ports,  we  are-at 
onee  faced  with-  the  problem  as  to  Jiow   London  should  be 


on  the  average  data  in  any  group  in  which  they  occm-,  the 
"  Port* "  data  are  shown  in  two  columns  (  (2)  and  (3) 
respectively  in  Tables  II,  III,  IVX  including  and  excluding 
London  in  turn.  For  a  similai'  reason  Loruioii.  is  oiuitted. 
from  c-ol.h,  and  "Xcwcastlc"  and" -Glasgow  Troin  col.  T.inVT.abte* 
II,  IV  ;  all  three  cities  are,  of  course,  included  in  .col.  •fc.  "' 
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The  28  porta  dealt  with  in  col.  8  have  an  average  popula- 
tion of  226,700,  of  which  1-14  per  cent,  {i.e.,  2,600  per 
town),  represents  electrical  consumers.  The  average  number 
of  consumers  per  square  mile  is  186,  the  mean  supply  area 
being  1-4  sq.  miles.  A  total  generator  capacity  of  212,200  kw. 
(7,860  KW.  per  town),  supplies  287,000  kw.  of  connected 
load  (excluding  traction),  i.e.,  an  average  of  l"35  kw.  per 
K\v.  of  generator  capacity.  The  maximum  load  recorded  at 
t  he  stations  averages  6 1  per  cent,  of  the  generator  capacity 
and  1*78  kav.  per  consumer.  The  connected  load  per  con- 
sumer is  3*95  KW.,  and  the  average  sales  per  annum  for  non- 
traction  purposes  is  4r5  b.t.u.  per  head  of  population  and 
3,620  B.T.U.  per  consumer. 

The  average  private  motor  load  per  town  is  6,100  h.p., 
equal  to  roughly  45  per  cent,  of  the  total  connections,  exclud- 
ing traction,  and  averages  7'3  h.p.  per  motor  and  2-85  h.p.  per 
consumer.  The  relative  cost  of  power  (determined  as  explained 
above  and  subject  to  the  limitations  stated)  is  77'5  per  cent,  of 
the  price  obtained  for  all  purposes. 

The  chief  effects  of  including  London  in  the  "  Ports  "  group 
are : — To  increase  the  average  population  per  town  to  313,000, 
and  the  mean  area  of  supply  district  to  19  sq.  miles,  and 
to  raise  the  mean  generator  capacity  per  town  to  17,000  kw., 
and  the  average  maximum  load  to  10,700  kw.  The  relative 
values  of  the  generator  capacity,  and  the  connected  and 
maximum  loads,  are  little  affected,  and  the  mean  load  factor 
remains  practically  unaltered  at  18'6  per  cent.  The  total 
number  of  consumers  is  increased  2*5  fold,  and  the  total  sales 
are  nearly  doubled.  The  percentage  of  consumers  rises  to 
nearly  2  per  cent,  of  the  total  population,  the  number  per 
sq.  mile  of  supply  area  being  now  about  330.  The  average 
sales  per  consumer  falls  to  2,600  units  per  annum,  and  the 
percentage  of  motor  connections  and  the  mean  private  motor 
horse-power  per  consumer  are  also  reduced. 

{To  be  concluded.) 


REVIEWS. 


Lie  Schutzvorrichiungen  der  Starkstromtechnik  gegen  Atmos- 
phdrische  Entladungen  und  Uberspannungen.  By  Dr.  G. 
Renischke.  Second  Edition.  Brunswick  :  Fried. 
Yieweg  &  Sohn.     Price  3  m.  50  pf. 

The  subject  of  the  protection  of  systems  and  machinery 
against  internal  and  external  voltage-rises  dealt  with  in  this 
book  is  one  which  has  still  largely  to  be  treated  empirically, 
in  spite  of  the  great  amount  of  literature  available  in  con- 
nection with  it.  Consequently  the  new  information  collected 
and  incorporated  in  this  second  edition  is  of  direct  practical 
value. 

A  knowledge  of  the  ordinary  direct  and  alternating  current 
effects  is  assumed,  and  theoretical  explanations  are  relegated 
to  footnotes  or  to  references  to  text-books,  so  that,  although 
the  book  is  quite  small,  it  covers  a  great  deal  of  ground 
effectively. 

There  are  seven  sections,  dealing  with  :  The  nature  of  and 
danger  from  the  various  forms  of  discharge ;  atmospheric 
discharges  ;  voltage  rises  due  to  internal  causes  ;  protective 
methods  ;  protective  devices  without  spark  gaps  ;  protective 
devices  with  gaps  ;  and  auxiliary  apparatus  and  connections. 

The  explanations  of  the  occurrences  in  circuits  are  cut  too 
short  for  clarity  in  some  cases,  but  the  diagrams  are  always 
good,  and  the  numerous  instantaneous  oscillograph  records  of 
the  effects  of  switching  operations,  &c.,  are  a  valuable  addi- 
tion to  the  book. 


Electric  Cranes  and  Hoists :  Their  Design,  Construction, 
and  Application.  By  H.  H.  Broughton,  A.M.I. E.E.,  &c. 
London  :  The  Electrician  Printing  and  Publishing 
Co.,  Ltd,     Price  25s.  net. 

This  book  is  called,  in  the  prospectus  issued  by  the 
publishers,  "  a  great  new  work."  We  do  not  altogether  like 
that  somewhat  flamboyant  style,  but  we  can  certainly  con- 
gratulate the  author  on  his  workmanlike  production.  As 
we  open  the  book  and  casually  glance  over  the  "  about  900 
pages  "  and  inspect  the  *'  more  than  600  illustrations,"  w« 


are  almost  appalled  when  we  return  to  the  flyleaf  and  read 
beneath  the  title  (which  runs  as  above)  the  following  words  : 
"  Being  Vol.  I  of  a  complete  manual  on  lifting  and  hauling 
machinery."  In  the  prospectus  occurs  the  sentence,  "  The 
publishers  put  forward  Mr.  Broughton's  book  as  a  worthy 
addition  to  their  series  of  standard  works  on  advanced 
electrical  engineering  subjects."  We  certainly  agree  to  that; 
this  one,  except  for  a  few  blemishes  to  be  discussed  later,  is 
most  excellent. 

Now  about  the  author,  has  he  had  the  experience 
necessary  for  such  a  work-?  We  think  that  we  can  reassure 
the  reader  on  that  point.  He  dedicates  his  work  to 
Horace  Broadbent  "as  a  slight  expression  of  a  keen 
appreciation  of  the  many  happy  hours  spent  in  his  works." 
Then  he  goes  on,  in  the  preface,  to  say  that  more  than  ten 
years  ago  he  started  to  collate  the  literature'  on  electric 
cranes,  and  to  compile  data  and  notes  for  his  own  use.  About 
Ave  years  ago  he  formed  the  idea  of  putting  the  notes  into 
book  form.  Further,  he  holds  the  position  of  head 
of  the  electrical  engineering  department  and  lecturer 
on  machine  design  and  structures  at  the  Municipal  Technical 
College  at  Brighton.  Mr.  Broughton  holds  a  curious  posi- 
tion, which,  however,  keeps  him  in  touch  with  both  sections 
of  the  work  which  is  described  in  this  volume.  In  any  case, 
he  ought  to  be  up  to  date  on  the  electrical  and  structural 
aspects  of  cranes. 

We  notice  a  tinge  of  regret  among  the  optimism  of  the  pre- 
face ;  for  the  author  apologises  for  the  delay  in  publication. 
Any  man  who  sets  himself  a  task  such  as  this  book  shows 
evidence,  runs  the  risk  of  a  great  disappointment.  Some 
other  author  may  be  first  in  the  field.  How  badly  we  wanted 
a  book  four  or  five  years  ago,  and  now  we  read  the  author's 
regret  for  delay.  "  It  has  enabled  the  other  writers  to  be 
first  in  the  field."  But  Mr.  Broughton  adds,  "  it  has 
afforded  the  author  the  opportunity  of  incorporating  par- 
ticulars of  several  new  types  of  machines  which  have  only 
just  become  available." 

It  is  not  proposed  to  compare  this  with  the  other  books. 
The  specialist  on  the  subject  will  probably  purchase  all  of 
those  yet  issued.  This  one  appeals  to  us,  especially,  as  a 
book  for  the  student,  as  well  as  the  designer.  After  all, 
when  a  man  has  had  to  lecture  on  a  subject  he  gets  into  the 
way  of  putting  things  in  such  a  manner  that  they  are  less 
vague  and  indistinct  to  the  beginner.  So  many  so-called 
"  practical  men  "  think  that  anyone  can  write  a  book  or 
teach  engineering  students.  There  never  was  a  greater 
fallacy.  It  requires  practice  to  do  either  of  these  things,  but, 
curiously  enough,  lecturing  is  a  capital  training  for  book 
writing.  That  is  probably  because  it  is  essential  for  a  good 
lecturer  to  be  very  careful  in  the  preparation  of  notes.  Any- 
way, the  author  of  this  book  ought  to  be  a  good  lecturer, 
because  he  is  a  good  writer  on  a  technical  subject. 

The  first  five  chapters  contain  matter  common  to  all 
cranes.  We  like  the  first  chapter  least  of  any  in  the  book. 
It  is  called  "  introductory,"  but  it  seems  scrappy.  There 
are  tables  and  quotations  from  the  technical  Press  ;  the 
contents  of  this  chapter  are  not  grouped  together  at  all  well. 
It  does,  however,  contain  matters  of  interest,  although  they 
are  poorly  arranged,  and  some  might  have  come,  with 
advantage,  later.  The  second  chapter  is  on  electric  equip- 
ments and  is  quite  good.  We  are  not  wearied  with  elemen- 
tary work  ;  the  reader  is  referred  to  other  text-books  for  it. 
Chapter  III  is  on  materials  and  structures,  and  some 
excellent  examples  are  given  of  solving  the  force  diagrams. 
One  of  th^se  is  a  50-ton  crane  girder  of  45  ft.  span,  loaded 
for  a  crane  of  7 -ft.  wheel  base,  the  weight  of  the  trolley 
being  1 3  tons.  All  of  the  details  are  fully  worked  out.  A 
crane  pillar  is  also  given.  Another  excellent  example  is  a 
bent  jib  for  a  10-ton  locomotive  crane.  Then  we  have  con- 
structional details. 

The  next  chapter  deals  with  the  power  required  to  drive 
cranes.  This  is  followed  by  more  than  100  pages  on  the 
details  of  mechanical  equipment,  such  as  ropes,  chains, 
reducing  gears,  shafts,  bearings,  brakes,  &c.  On  p.  825  we 
find  Rankine's  formula  for  shafts — the  author  is  surely 
aware  that  recent  researches  show  that  Guest's  formula -is 
more  accurate.  In  Chapter  VI  we  are  given  a  useful  and 
general  idea  of  the  arrangement  of  the  principal  types  of 
cranes,  of  which  we  have  later  more  detailed  consideration. 
Indeed,  the  typical  installations  discussed  in  Chapters  IX 
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to  XIII  cx>iitaiu  some  of  the  beat  material,  a  good  deal  of 
which  has  probably  appeared  in  technical  papers,  butwliich 
is  here  grouped  consecutively.  Comparisons  are  therefore 
easy.  Some  of  the  illustrations  of  this  part  of  the  book  are 
wonderfully  good.  We  could  quote  a  dozen  pages,  all  of 
which  would  be  of  interesc,  but  we  are  forbidden  by  space 
considerations. 

The  fourteenth  ciiapter  is  on  specifications,  and  should  be 
of  use  to  those  who  have  to  prepare  and  watch  these  im- 
portant documents.  Hints  are  given  how  to  minimise 
correspondence.  We  have  here  typical  specifications  of  cranes, 
and  also  there  are  included  two  for  storage  batteries.  The 
last  chapter  (which  seems  entirely  superfluous,  for  every 
engineer  possesses  a  pocket-book)  is  on  properties  of  sections 
and  conductors. 

A  few  words  must  be  devoted  to  the  general  appearance 
of  the  book.  It  is  a  very  thick  volume,  and  we  think  that 
the  amount  of  printed  matter  on  nearly  all  of  the  pages 
might  have  been  with  advantage  increased.  Thus,  contrast 
pages  773  and  777.  The  latter  is  the  better,  undoubtedly. 
People  do  not  want  to  store  unprinted  paper.  Take  a 
typical  page,  as  251  ;  at  least  six  lines  more  should  appear 
on  it,  and  half  an  inch  less  border  to  the  page  would  be 
better.  Then  again,  the  reviewer  hates  advertisements  in 
text-books.  They  are  excellent  in  the  technical  journals, 
bub  entirely  out  of  place  in  a  text-book,  although,  of  course, 
the  publisher  may  say  that  they  help  to  reduce  the  price  of 
the  book.  Having  thus  complained,  one  feels  free  to  praise. 
That  can  be  done  with  ease.  The  author,  the  draughtsman 
— Mr.  E.  L.  Billington — and  the  pubUsher  are  to  be  all 
heartily  congratulated  on  the  way  in  which  the  book  is 
turned  out.     It  is  an  excellent  production. — M.Sc. 


I'he  Electric   Propulsion  of    Ships.     By  H.    M.    Hobart, 
M.Insfc.C.E.     1/ondon  :  Harper  &  Bros.     Price  5s.  net. 

During  the  last  two  years  or  so,  principally  by  means  of 
papers  read  before  the  various  Institutions,  the  attention  of 
electrical  engineers  has  been  turned  to  the  question  as  to 
the  possibility  and  desirability  of  employing  electric  motors 
for  the  propulsion  of  ocean-going  vessels. 

After  a  somewhat  prolonged  and  careful  study  of  the 
problem,  the  reviewer  is  of  the  opinion  that,  for  some  classes 
of  ships,  electric  driving  would  be  found  to  be  a  distinct 
commercial  success,  and  that  for  others  the  installation 
of  electrical  propulsive  apparatus  would  be  a  financial 
calamity. 

There  is  undoubtedly  a  considerable  difference  between  the 
knowledge  and  experience  possessed  by  electrical  engineers 
and  that  of  marine  engineers  or  naval  architects,  and  the 
book  under  consideration  has  been  produced  with  the  hope 
that  it  may  serve  as  a  bridge  over  which  the  two  specialists 
may  travel  and  to  a  certain  extent  inspect  each  others' 
territory. 

Chapter  I  is  introductory,  and  the  book  really  opens  in 
Chapter  II,  which  deals  with  the  size  and  power  of  ships ; 
some  useful  information  is  given  by  means  of  tables  and 
curves. 

The  energy  required  per  ton-mile  for  propelling  ships  at 
constant  speed  is  next  dealt  with.  This  section  is  very 
short,  consisting  of  three  pages  only.  It  seems  somewhat 
curious -to  see  friction  per  ton-mile  measured  in  watt-hours. 
The  author  states  in  a  footnote  that  friction  is  to  be  taken 
as  including  the  energy  of  wave  motion  set  up  by  the  ship 
during  its  passage  through  the  water.  This  new  terminology 
can  scarcely  be  commended,  since  friction  is  certainly  not 
energy  at  all,  but  a  force. 

Chapter  IV  treats  of  the  frictional  resistance  of  ships,  and 
this  time  frictional  resistance  is  measured  chiefly  in  kilo- 
grammes per  ton — surely  a  queer  combination  to  apply  to 
English  ships. 

Chapter  V  deals  with  what  the  author  calls  the  momentum 
of  ships.  He  measures  this  "  momentum  "  in  KW.-hours, 
and  what  he  calls  momentum  everyone  else  would  call  kinetic 
energy.  Of  course,  people  possessed  already  of  sufficient 
knowledge  to  read  this  book  with  advantage  will  know  what 
the  author  means,  but  slovenliness  in  terminology  is  a  decided 
fault  in  a  technical  or  scientific  work.  Energy  required  for 
manoeuvring  and  for  acceluruLiug  a  ship  is  well  treated  of  in 
this  chapter. 


The  speed  and  etticieucy  of  propellers  receive  attention 
in  the  following  chapter,  which  is  largely  a  collection  of  state- 
ments made  by  various  authorities  in  presidential  addreaaes, 
and  so  on. 

Meclmnical  speed  reduction  gearing  for  steam  turbines  ia' 
entered  into  in  Chapter  VII,  and  estimates  are  worked  up  for 
the  Mauretania,  showing  the  great  saving  of  weight  and 
increase  in  efficiency  which  would  have  accrued  had  it 
been  possible  to  install  turbines  of  higher  speed. 

Three  pages  are  then  devoted  to  electrical  speed  reduction 
gearing  for  steam  turbines.  This  chapter,  so  far  as  it  gfjes, 
is  very  good. 

Chapter  IX  gives  a  collection  of  more  or  leas  well-known 
data  regarding  the  use  of  superheated  steam  in  marine 
engines.  The  arguments  for  and  against  the  use  of  such 
steam  are  well  stated. 

An  instructive  article  on  the  use  of  electric  gear  as  a 
means  for  improving  the  load  factor  is  given  in  the  stfcceed- 
ing  chapter.  The  following  statement  by  the  well-known 
expert,  Prof.  Rateau,  is  worth  quoting :  "  There  ia,' 
therefore,  a  lower  limit  of  speed  below  which  the  use  of 
turbines  cannot  be  recommended,  I  have  already  expressed 
the  opinion  that  this  limit  is  in  the  neighbourhood  of 
20  knots,"  The  application  of  an  electric  drive  to  a 
British  third-class  cruiser  is  also  considered  in  this  chapter. 
Owing  to  the  large  variation  of  speed  and  manoeuvring 
capacity  necessary  in  a  warship,  the  reviewer  is  of  the 
opinion  that  it  is  in  connection  with  this  class  of  vessel  that 
we  shall  see  the  first  large  electric  drives  instituted. 

Internal-combustion  engines  for  marine  propulsion  are 
treated  of  in  Chapter  XI,  Some  good  information  is  given  by 
means  of  a  collection  of  quotations  and  extracts  from  Insti- 
tution papers  and  articles  in  technical  periodicals.  The 
source  of  information  is  always  given,  and  the  matter  is  put 
forward  in  an  interesting  and  convincing  style. 

Chapter  XII  deals  with  the  use  of  alternating  and  con- 
tinuous curi'ent  for  ship  propulsion.  The  author  is  very 
severe  on  the  direct-connected  turbo-driven  continuous  current 
generator,  and  advocates  gearing  between  the  generator 
and  turbine.  The  various  combinations  of  machines  and 
their  control  are  described  in  a  thoroughly  satisfactory 
manner. 

The  remainder  of  the  book  is  occupied  by  detailed  descrip- 
tions and  illustrations  of  the  various  methods  of  electric 
driving  for  ships  that  have  been  proposed  during  the  last  few 
years.  The  greater  part  of  this  is  quite  good,  but  some  of  the 
illustrations  are  practically  unreadable,  owing  to  the  small 
scale  adopted, 

Mr,  Hobart  has  in  this  book  abandoned  the  use  of  the 
comma  for  the  decimal  point,  and  the  book,  which  has  been 
compiled  rather  than  written,  serves  the  purpose  for  which 
the  author  has  produced  it.  It  is  clearly  printed,  and  worth 
its  price, — H.  G,  S. 


STANDARDS      FOR      ELECTRICAL 
MACHINERY. 


By  E.  KILBURN  SCOTT 


The  recent  paper  by  Dr.  Pohl  is  as  important  ad  any  that  thti 
Institution  has  had  for  some  time,  for  it  is  a  bi-ead-and-butter^ 
paper,  and  to  gain  a  livelihood  by  electriail  engineering  is, 
after  ail,  the  main  business.  It  is  all  very  well  to  be  able  to 
design  and  make  electrical  machines,  but  if  they  cannot  be 
sold  at  a  fail*  margin  of  profit,  there  isu't  much  use  in  mivking 
any.  Now  to  sell  machines  means  that  we  must  be  able  to- 
compete  in  price  as  well  as  in  quaUty,  and  in  case  of  overseas 
business,  it  also  means  that  the  ordera  must  be  assiduously 
sought  for. 

For  many  years  our  electrical  mauufacturei-s  were  so  busy 
competing  for  municipal  work  that  the  overseas  business: 
was  somewhat  overlooked.  When,  under  the  fire  of  criticism,, 
the  bottom  of  municipal  electric  supply  gave  way,  manu-. 
facturers  then  directed  theii*  attention  ovci-seas,  and  found 
that  fureiguei-a  had  already  secured  a  strong  foothold. 
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The  amount  of  electrical  apparatus  supplied  to  Australasia, 
India  and  South  Africa,  &c.,  by  foreign  firme  has  been 
very  lai^e  indeed,  and  they  have  secured  it  for  two  reasons : — 
Fifat,  greater  energy  displayed  in  seeking  the  business  ;  and 
sci-md,  low  prices  for  standard  machines  kept  i-eady  for 
delivery.  Dr.  Pohl  has  clearly  shown  that  owing  to  lack  of 
standardisation  and  through  having  to  make  machinery  to 
fi^ak  specitications,  our  manufacturers  are  severely  handi- 
capped, and  it  should  be  remembered  that  he  is  in  a  jwsition 
to  give  authoritative  and  lii-st-hand  information  on  the  matter, 
because  of  intimate  knowledge  of  both  Continental  and 
British  conditions.  The  standards  for  machines  as  drawn  up 
by  the  Standards  Committee,  are  not  only  hopelessly  out 
of  date,  but  they  always  had  an  amateurish  Victoria  Street 
ring  about  them.  At  least  half  the  men  on  such  a  Com- 
mittee should  be  actual  designers  and  manufacturers. 

Regarding  the  rating  of  machines,  the  writer  would  like 
to  see  the  actual  figures  stamped  on  the  metal  of  the  machine 
itself,  because  the  usual  small  bi'ass  name-plate  lends  itself  so 
easily  to  abuse,  especially  for  motors  for  abroad.  For 
example,  there  is  the  practice  of  stamping  the  correct  rating 
of  the  machine  on  the  name-plate  affixed  to  it  and  then 
sending  out  a  blank  name-plate  so  that  the  agent  can  stamp 
any  output  he  likes  upon  it.  It  is  known  that  certain 
people  in  Australia  do  this  kind  of  thing. 

For  small  machines  the  time  specified  for  testing  is  fre- 
quently out  of  all  proportion  to  the  importance  of  the  apparatus. 
For  example,  motors  of  5  and  10  h.p.  are  turned  out  by  the 
hundred,  and  it  may  happen  that  20  or  30  are  wanted  for 
one  order.  There  is  a  choice  between  running  all  the 
machines  for  the  full  number  of  hours  or  else  picking  out  a 
given  percentage  and  testing  them  fully  and  assuming  the 
rest  as  all  right.  When  finding  efficiencies,  it  is  generally 
sufficient  to  find  three  points  and  then  plot  the  rest  of  the 
curve.  This  method  is  generally  accepted  for  efficiency,  so 
why  not  accept  it  for  heating  tests  as  well  ?  Take  the  case 
of  a  number  of  direct-current  dynamos.  Thermometers 
placed  on  the  field  coils,  could  be  read  off  at  intervals, 
and  the  temperatures  plotted.  If  the  heat  curves  are 
similar  or  below  the  heat  curve  obtained  on  a  similar 
machine  which  has  had  the  test  prolonged  to  the  full  number 
of  hours,  then  the  machines  may  be  considered  to  be  satis- 
factory. At  the  end  of  each  run  the  temjjerature  of  the 
armature  can  be  taken,  and  if  it  is  lower  than  the  field  coils 
then  all  is  well.  If  higher  then  that  circumstance  would 
require  to  be  taken  into  consideration. 

In  this  connection  it  may  be  remembered  that  cable  speci- 
fications frequently  have  a  clause  that  the  cable  shall  be  kept 
under  water  for  24  or  48  hours.  This  not  only  means  great 
waste  of  time,  but  it  is  not  effective  because  a  flaw  which 
is  at  the  bottom  of  the  drum,  and,  therefore,  has  the  hy- 
draulic head  of,  say,  6  ft.  of  w^ater  over  it  may  be  discovered, 
whereas,  the  top  of  the  drum  is  only  a  few  inches 
under  water  and  the  pressure  is  much  less.  The  result  has 
l^en  that  a  great  deal  of  cable  is  now  tested  by  being  placed  in 
a  tank  which  is  filled  with  water,  and  then  subjected  to 
considerable  pressure.  A  flaw  can  be  found  in  a  few 
minutps  that  would  escajje  detection  the  other  way. 

Although  mercury  thermometers  are  usually  employed 
they  are  dangerous,  because  if  a  bulb  should  break  the  mercury 
may  run  amongst  the  coils.  They  are  especially  objection- 
able for  high-tension  windings ;  spirit  thermometers  are 
safer.  An  instrument  for  measuring  temperature,  which  has 
recently  been  introduced,  has  a  small  flexible  copper  tube 
about  the  size  of  No.  14  a.w.G.  The  hole  is  filled  with  a 
liquid,  and  it  communicates  with  a  bulb  made  of  nickel 
containing  saturated  vapour,  beyond  which  there  is  a  pressure 
gauge.  The  copper  tube  is  placed  against  the  part  to  be 
measured,  and  being  small  and  very  flexible,  it  can  be  placed 
in  positions  that  are  impossible  for  a  thermometer. 

Dr.  Pohl's  suggestion  that  35°  C.  should  be  assumed  to  be 
the  normal  atmospheric  temperature  it^  very  much  to  the 
pouit,  because  about  90  per  cent,  of  the  area  of  the  British 
Empire  has  an  average  temperature  well  over  35°  C.  It  is 
just  an  example  of  how  absurdly  insular  we  are  that,  in  all 
official  tests,  we  have  adopted  a  figure  that  only  suits  this 
island.  In  hot  climates,  it  frequently  happens  that  the 
machinery  is  oidy  protected  by  a  corrugated  iron  building  and 
the  temperature  inside  may  be  almost  as  much  as  it  is  (.)ut- 
aide,  that  is  to  say,  over  55°  C.  (100"^  F.).     By  the  way. 


when  the  work  of  i« vision  it  taken  in  hand,  it  would  be  wall 
to  have  some  members  on  the  committee  who  have  had  ovei'- 
seas  experience,  not  '*  Paget  M.Ps.,"  but  those  who  have  lived 
and  made  a  special  study  of  the  conditions  in  the  Colonies. 

It  is  interesting  to  note  that  Dr.  Pohl  refere  to  the  coming 
of  asbestos  and  enamel-covered  wires.  The  Avriter  ventured 
to  point  out  about  10  years  ago  that  enamel-covered  wire 
would  be  a  solution  of  many  troubles,  yet  uumeclianical  cotton 
coverings  still  continue.  The  right  enamel  does  not  appear 
to  have  been  found  as  yet,  and  clearly  the  thing  to  do  is  to  draw 
upon  the  experience  of  those  who  understand  enamelling  from 
A  to  Z.  If  we,  as  a  nation,  had  understood  enamelling  as  the 
Japanese  have  done  for  centuries,  they  would  have  been  over 
here  long  ago  and  picked  up  all  there  was  to  learn  about  it. 
It  is  said  that  Japanese  enamel  is  kept  under  sea  water  for 
long  periods.  It  is  a  matter  that  might  well  recei\'e  attention 
by  some  electrical  engineer  living  in  Japan. 


DUDDELL-MATHER    WATTMETERS 

FOR     MEASURING  DIELECTRIC  LOSSES  AT 

30,000    VOLTS. 


The  increasing  use  of  undergrround  cables  for  long-distanoe  extra- 
high-tension  transmission  brings  the  question  of  dielectric  losses 
again  into  prominence,  and  makes  the  measurement  of  such  losses 
of  considerable  importance.  Makers  undertaking  the  manufacture 
of  extra-high  tension  cables  must  be  able  to  determine  the  losses 
with  fair  accuracy,  in  order  to  give  the  guarantees  required  by 
purchasers. 

During  the  past  summer  two  wattmeters  for  testing  cables  at 
30,000  volts  have  been  supplied  by  Mr.  R.  W.  Paul  to  a  well-known 
Continental  firm,  and  a  short  description  of  them  may  be  of  interest. 
The  current  capacities  of  the  instruments  were  5  amperes  and  50 
amperes  respectively,  so  that  tests  on  long  lengths  of  cable  must 
have  been  contemplated,  for  a  current  of  50  amperes  at  30,000  volts, 
50  periods,  means  a  capacity  of  over  5  microfarads,  supposing  the 
wave  form  sinusoidal. 

One  of  the  chief  difficulties  in  measuring  dielectric  losses  in 
cables  arises  from  the  low  power  factor  of  good  cables,  which  is  of 
the  order  0'02  to  0"03.  To  measure  power  by  the  simple  watt- 
meter method  under  these  conditions,  instruments  'having  very 
large  overload  capacity  and  high  sensibility   are  necessary.     The 


Fio.  1. 


Dnddell- Mather  wattmeter  possesses  these  faaturen  in  a  marked 
degree,  and  this,  we  presume,  is  one  of  the  reasons  why  the  equip- 
ment was  purchased  in  this  country. 

The  instrument  is  of  the  "Zero"  dynamometer  type,  and,  as 
used  on  ordinary  circuits,  has  been  previously  described  in  this 
journal,  so  it  will  suffice  now  to  indicate  its  main  features.  These 
are : — 

1.  An  entire  absence  of  unlaminated  metal  in  proximity  to  the 
moving  coils,  in  which  eddy  currents  might  be  induced. 

2.  Current  coils  of  fine  insulated  wire  stranded  together  and  sub- 
divided into  10  equal  sections. 

3.  Astatic  pressure  coils  of  low  inductance  capable  of  can-ying 
contiuuouHly  12  times  the  ciirn.'iit  necessary  to  give  a  full  deflection 
(360°)  with  unity  power  factor. 
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A  plug  board  is  provided  on  which  the  aections  of  the  current 
coils  may  be  connected  in  series  or  parallel  or  series-parallel,  thus 
giving  a  wide  ranj^e  of  current.  For  example,  with  a  :"0-ampere 
instrument  a  full  deflection  can  be  obtained  by  currents  from  half 
an  ampere  to  50  amperes  by  8UitaV>ly  iirranpinp  the  sections  of  the 
current  coils  and  the  resistance  of  the  pressure  circuit.  The  plutj 
board  is  st^en  at  PB,  fig-.  1,  whilst  the  wattmeter  itself  is  shown  at  w. 
Flexible  well-stranded  wires  bunched  together  at  /  connect  the 
plug  board  to  the  instrument. 

The  added  resistance  in  the  pressure  circuit  consists  of  Duddell- 
Mather  anti-capacity  non-inductive  gauze,  by  means  of  which  the 
current  in  the  pressure  circuit  is  kept  in  phase  with  the  voltag* 


t?t;i>  :  -  'iM.-i  ':^l  f  <.t.. 


FiG.^2. 


on  the  circuit,  a  matter  of  great  importance  when  dynamometer 
wattmeters  are  used  in  circuits  of  very  low  power  factor.  A  set 
of  these  resistances  renders  the  instrument  suitable  for  a  wids 
range  of  pressures. 

When  a  wattmeter  is  used  on  very  high-pressure  circuits  such 
as  30,000  volts,  electrostatic  attractions  and  repulsions  become 
appreciable,  so  precautions  must  be  taken  to  screen  the  instrument 
from  such  disturbing  forces  and  also  to  ensure  the  safety  of  the 
experimenter  from  shock.  These  desiderata  are  secured  by  enclosing 
the  wattmeter  and  plug  board  in  a  wooden  box  B,  fig.  2,  lined 
with  tin-foil  in  electrical  connection  with  the  supply  side  of  the 
instrument,  thus  forming  a  Faraday  cage  as  indicated  in  fig.  S,  and 
by  supporting  this  with  glass  sides  and  top,  as  seen  in  figs.  1  and  2. 
There  is  a  clear  space  of  8  in.  between  the  box  and  the  outer  case. 
Windows  w  (fig.  2)  in  the  inner  box  are  provided,  through  which 
the  pointer  and  index  may  be  observed. 

The  torsion  head  is  operated  from  the  outside  of  the  case  by  a 
milled  head  m  (figs.  1  and  2)  on  an  ebonite  rod  r  some  10  in.  long. 
This  rod  passes  through  a  brass  bush  in  the  top  of  the  case,  which 
is  earthed  when  the  instrument  is  in  use.  The  lower  end  of  the 
rod  turns  an  ebonite  pinion  which  gears  into  a  wheel  cut  on  the 


It  '  • 


G 


E 


-  N.IR. 


E 
,  Foil-lined  box ;  c,  cable  ;  w,  wattmeter  ;  n  i  b,  non-induotive  resistano*. 

Fig.  3. — Diagram  op  Connections. 

ebonite  torsion  head.  From  these  particulars  it  will  be  understood 
that  there  is  little  risk  of  shock  in  using  the  instrument,  and  that 
the  moving  portions  are  effectively  screened  from  electrostatic 
forces. 

At  the  right-hand  end  of  the  outer  case  there  are  bell-mouthed 
holes  in  a  wooden  block  through  which  heavily  insulated  cables  are 
led  to  and  from  the  plug  board,  whilst  at  the  left-hand  end  a 
sliding  door  <Z  gives  access  to  the  clamping  head  seen  at  c,  fig.  1. 

The  non-inductive  resistances  used  in  series  with  the  pressure 
coils  of  each  wattmeter  have  a  total  resistance  of  300,000  ohms,  and 
will  carry  one-tenth  of  an  ampere.  They  are  contained  in  two 
galvanised  iron  tanks  filled  with  oil,  the  interior  construction 
being  shown  in  fig.  4. 

The  anti-capacity  gauze,*  gg,  is  carried  on  porcelain  rods,  pp, 
supported  by  a  framework  from  the  lid,  U,  of  the  tank.   Connection 


with  the  gauze  is  made  by  metal  rod-  pa.--!ug  through  long 
porcelain  influlatoru,  p  p,  projecting  well  aU^ve  the  cover,  whilst 
the  lower  ends  dip  into  the  oil  when  placed  in  the  tank.  There  Lb 
a  minimum  distance  of  about  6  in.  between  any  live  metal  and  the 
sides  of  the  tank,  in  order  that  the  tank  may  be  earthed  whilst  the 
gauze  is  connected  with  the  30,000-volt  sapplv. 


Fig.  4, 


Before  being  dispatched,  both  the  wattmeters  and  the  resistances 
were  tested  at  the  National  Physical  Laboratory  at  pressurea 
considerably  in  sxcesa  of  the  working  voltage,  with  iatiifactorj 
renulta. 


PARLIAMENTARY. 


Tramways  and  Electricity  Estimates. 

The  following  estimates  have  been  prepared  in  connection  with  the 
various  Bills  to  come  before  Parliament  next  session  : — 


The  gauze  is  like  a  ribbon  some  7  in.  wide,  having  silk  aa  warp 
and  wire  as  woof. 


West  Ham  Corporation  (J.  G.  Morley,  engineer)  tramways, 
£25,400 ;  works  other  than  tramways,  £13,200  : 
total        

Loch  Ericht  Water  and  Electric  Power  (Scotch  Provisional 
Order),  J.  &  H.  Leslie  &  Reid,  engineers      

Birmingham  Corporation  (H.  E.  Stilgoe.  engineer)  tram- 
ways, £218,900;  (R.  A.  Chattock,  city  electrical 
engineer)  purchase  of  land  for  generating  station, 
£8,500;  erection  of  generating  station,  £124,000; 
machinery  and  equipment  of  station,  £156,000; 
development  of  existing  transformers  station  and 
provision  of  new  transforming  sub-stations,  in- 
cluding erection  of  buildings,  plant  and  equipment, 
£84,000  ;  provision  and  laying  down  of  extra-high- 
tension  trunk  mains  to  connect  the  new  generating 
station  to  the  existing  generating  station  and 
transforming  sub-stations  of  the  Corporation,  and 
of  the  extra-high-tension  mains  lequired  to  supply 
large  consumers,  £67,500 ;  provision  and  laying 
down  of  low-tension  feeders,  £60,000  

Kingston-on-Hull  Corporation  (A.  E.  White,  engineer) 
tramways — permanent  way,  £28,000  ;  electrical 
equipment,  £7,000;  35  tramway  cars,  £28,000; 
land  and  buildings,  £12,000  ;  generating  plant  and 
machinery  and  additional  cables,  Jtc,  £20,000 

Hove  Corporation  (H.  H.  Scott,  engineer),  purchase  of 
land  for  generating  station,  depots,  car-sheds  and 
other  buildings,  £4,000 :  erection  of  venerating 
station,  depots,  car  -  sheds  and  other  buildings, 
£20,000 ;  provision  of  overhead  ei^uipment  and 
construction  of  other  works  and  lighting  trolley 
vehicles,  £32,238 ;  provision  of  trolley  vehicles, 
£24,000;  provision  of  motor-'buses,  £24.000 

Glasgow  Corporation  (J.  Ferguson,  engineer)  tramways  ... 

County  of  Lanark  tramways  (Blyth  &  Westland, 
engineers),  purchase  of  land,  £4.570:  construction 
and  equipment  of  tramways,  £96,470;  electrical 
equipment  of  trolley  vehicles,  £19,000        

L.C.C.  Tramways  (M.  Fitzmaurice,  engineer),  tramways  ... 

Stockport  Corporation  (R.  Lomax,  engineer),  overhead 
electrical  equipment  for  the  purposes  of  running 
trolley  cars  along  a  route  4i  miles  in  length, 
including  standards,  cables,  Jtc,  £6,913;  five 
trolley  cars,  £3,750      


£38,600 
300,000 


718.90§ 


96.000 


104.238 
19,85  > 


120.040 
312,700 


10,66S 
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Swansea  Corporation  (C.  A.  L.  Prnsmann,  boroug'h  elec- 
trical engineer)  tramways,  £15,094  ;  posts, 
standards,  i:c.,  £2,300 

Brighton  Corporation  (W.  Marsh,  tramways  engineer), 
purchase  of  land  and  easements,  £1.500  ;  sheds  and 
buildings  for  trolley  vehicles  and 'buses,  £17,500; 
underground  cable-ways  and  cables  for  trolley 
vehicles,  £21,730;  shelter  for  passengers,  £1,500; 
trolley  vehicles,  £46,000 :  motor  -  omnibuses, 
£30,000 

Brighton  and  Hove  and  District  Railless  Traction 

Sheffield  Corporation  (C.  F.  Wike,  engineer)  tramways, 
£216,114  ;  provision  of,  and  electrical  equipmentof, 
trolley  vehicles,  £40,681  ;  purchase  of  land  for 
tramroad,  £5,127 

Metropolitan  Electric  Tramways  (Stephen  Sellon  and 
A.  H.  Pott,  engineers),  tramways      

Penwortham  Bridge  Tramway  

North  Ormsby,  South  Bank,  Normanby  and  Grangetown 
Railless  Traction  (W.  Porritt  Ingram,  engineer)    ... 

Edgware  and  Hampstead  Railway    ... 

Metropolitan  District  Railway  

London  Electric  Railway        

Metropolitan  Railway 


£17,994 


184,400 
8,919 


261,922 

12,410 
941 

7,015 
131,933 
244,565 
753,100 
375,144 


NEW    PATENTS    APPLIED    FOR.    1911. 

(NOT    YET    PUBLISHED.) 

Oompiled  expressly  for  this  jonrnal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


29  065.  "  Tramcars  and  like  vehicles."  Brush  Electrical  Enginkbrin«  Co., 
Ltd.,  and  S.  Lekch.    December  27th. 

29,074.    "  Electric  lamp."    F.  W.  Davies.    December  27th. 

29,098.  "  Manufacture  of  metallic-filament  incandescent  lamps."  Siemens 
and  Halske  Akt-Ges.  (Addition  to  19,077/1910.  Convention  date,  December 
SOth,  1910,  Germany.)    December  27th.    (Complete.) 

29,126.  "  Electric  furnace."  A.  Helfenstein.  (Addition  to  No.  17,650/09). 
December  27th.    (Complete.) 

29,138,    "  Controllers  for  electric  motors."    P.  S.  Turner.    December  27th, 

29,141.  "Miners'  safety  lamps  of  the  electric  type."  J.  L.  Hudson. 
December  27th. 

29.145.  "  Spinning  or  twisting  machines  with  separately  and  electrically- 
driven  flyers.  '    H.  Schneider.    December  27th.    (Complete.) 

29.146,  "  Electrical  control  for  direct-current  motors."  A,  Martin, 
H.  Jackson,  A.  J.  Campbell,  T.  B.  Campbell  and  W,  Campbell,  Decem- 
ber 28th, 

29,148.  "Electro-magnet  mover  for  points  of  electric  tramway  lines."  E, 
Kelynack,    December  28th, 

29.160.  "Inner  field  magnet  composed  of  a  number  of  separate  magnets  for 
multipolar  electrical  machines  having  an  outer  armature."  E.  Voikers, 
(Convention  date,  December  31st,  1910,  Germany,)  December  28th.  (Com- 
plete.) 

29.161.  "  Field  magnet  consisting  of  a  number  of  permanent  magnets  for 
multipolar  electrical  machines  having  an  outer  armature,"  E.  Volkers, 
(Addition  to  No,  29,160/1911,  Convention  date,  January  21st,  1911,  Germany.) 
December  28th,    (Complete.) 

29,178.  "  Regulation  of  dynamo-electric  machinery."  E.  C,  R,  Marks. 
(Akt.-Ges.  Brown,  Boveri  et  Cie,  Switzerland.)    Decetaber  28th.    (Complete.) 

29,195.  "Telephonic  transmitters."  W.  J.  Marchant.  (Addition  to  No. 
24,390/1910.    December  28th.    (Complete.) 

29,201.     "Magnetic  eeparators."     Fried,    Khupp  Akt.-Ges,   Grusonwehk. 

(Convention  date,  Januaiy  12th,  1911,  Germany.)    December  28th,     (Complete.) 

29,209,    "  Safety  electric  mining  lamp,"    R,  C,  Hall,    December  28th, 

29,224.     "Magnetic  separators."     Fried.    Krupp    Akt.-Ges.    Geusonwerk, 

(Convention  date,  January  12th,  1911,  Germany.)    December  28th.     (Complete,) 

29,234,     "  Combined  electrical  switch  and  resistance   or  current-graduating 

DiMMiNCi  Switches,  Ltd.,  and  W,  L.  Barber,    December  28th. 

"  Electric  shade  carrier,"  J.  H.  Oemrod  and  W,  J,  Purdue,  Decem- 


device," 

29.290. 
ber  29th, 


29,291, 
Co,,  Ltd. 


"  Electric    measuring   instruments."      British   Thomson-Houston 
(General  Electric  Co.,  United  States.)    December  29th. 
29,310,    "  Electric  hand  lamps  suitable  for  use  in  mines  and  apparatus  for 
charging  the  same."    Callknder's  Cable  and  Construction  Co,,  Ltd,,  and 
J.  C.  A.  Ward,    December  29th. 

29,322,    "Combined  electric  floor  lamp  and  table  lamp  and  palm  stand." 
W.  H.  Bennett,    December  29th, 

29.326.  "  Electric  ignition  apparatus  for  internal  combustion  engines,"    G. 
CowoHER,    December  30th, 

29.327.  "  Appliances  for  use    in    connecting   electrical   accumulators    for 
charging  and  use,"     K.  R.  Smith,    December  30th. 

29,334.    "  Electric  safety  lamps,"    G,  A,  Dickie.    December  SOth. 

29,354,    "Portable  electric   hand  lamps."    E,  A,   Hailwood.    (Addition 
No,  4!^6, 1911),    December  30th,     (Complete.) 

29,368.     "  Electrical  ignition  devices  for  internal-combustion  engines, ' 
Bosch  (Firm  of),    (Convention  date,  February  18th,  1911,  Germany.)    December 
SOth.    (Complete.) 

29,392,    "X-ray  tubes  and  the  like  and  the  manufacture  thereof,"    C    A 
Fbibdrich.    December  30th.  *      ' 


to 
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PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Bpeoiflcations  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P,  Thompson  &  Co,,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stanyps). 


1910. 

Device  for  Making  and  Breaking  Electric  Contacts  in  WmKLKiS  SionjlL- 

LINO  Systems,    F.  H.  Varley.    20,585,     September  8rd. 
Mechanism  for  Application  op  Massage  by  Vibration  or   Percussion  with 

or  without  Combination  of  Eleotricity,    A,  Ray,    28,225.    October  7th, 

(May  ith,  1911.) 


Exoitation  or  Induction   Dvnamo-Eleothio  Machinery.     Akt.-Ges,  Brown, 

Boveri  et  Cie,    25,397,    November  1st.    (November  Ist,  1909.) 
Elkotric    Arc    Lamps.     Ges.  fdr  Maschinen  nni  Metall  Industrie.     27,942. 

December  1st,    (December  1st,  1909.) 
Methods  foe  Regulating  the  Frequency  ov  Electric  Currents  produobd 

BY  Rotary  Field  Generators.    Siemens  Bros.  Dynamo  Works,   (Siemeni- 

Schuckertwerke  Ges.)    28,081.    December  2nd. 

Electric  Ovens.  C,  J,  Ogden  and  M,  M.  Hay  and  J,  Templeton,  23,129. 
December  3rd, 

Method  ok  Forming  Dielectric  Films  in  Aluminium" and  other  Electro- 
LYTIC  Cells,    R,  Mershon,    28,352,    December  6th.     (January  6th,  1910.) 

Electrodes  for  Electric  Storage  Batteries.  P,  J,  Kamperdyk,  38,419, 
December  6th,    (December  6th,  19C9.) 

Electric  Current  Generators.    A.  E,  R,  Bottoue,    28,612,    Deoembar  8th, 

Electric  Batteries,     R.  Russell,    28,986,    December  13th. 

Magnetic  Separators,    H.  H,  Thompson.    29,052.    December  14th. 

Means  for  Automatically  Actuating  the  Track  Points  of  Electric  Rail- 
ways AND  the  like.  E.  Pehr.  29,410.  December  19th.  (Cognate  applica- 
tion. No.  14,092  of  1911.) 

Means  fof  Regulating  Electrical  Heating  Apparatus.  W.  E.  TrumpUr, 
30,201,    December  29th.     (January  10th,  1910.) 

Electrically-Operated  Indicating  on  Recording  Apparatus  fob  Wkiohin* 
Machines  or  the  like.     S.  Round.    28,555.    November  15th. 

Electric  Current  Regulators,  J.  S.  Goodwin,  J,  A,  J,  Haslop  and  T.  H. 
Brown.     28,613,    December  8th. 

HoBE-PiPEs  FOR  Electrically-Controlled  Vacuum  Cleaning  Apparatus  amb 

THE  LIKE.    T,  H.  White,    28,720,    December  10th. 
Electric  Horns,    H,  C,  Davy,    28,798,    December  10th. 
Electric  Clocks,    H,  Creese.    28,881.    December  12th, 
Electric  Transmission  of  Power  by  Polyphase  Currents.    Siemens  Broi. 

Dynamo  Works,  Ltd.    (Siemens-Schuckertwerke  Ges.)    29,168,    December 

15th.     (Patent  of  Addition  not  granted.) 
Ironclad,  Oil-Break  Electric  Switches,    Spagnoletti,  Ltd.,  and  V,  F.  Joyoe. 

22,270.     December  16lh. 

Electric  Signalling  System,  A,  Matbys,  (Morkrum  Co,)  29,296.  December 
16th, 

Printing  Telegraphs.    A.  Matbys.    (Morkrum  Co.)    29,297.    December  IBth. 

Electric  Alarm  Systems,    P,  L.  L,  Leduc,    29,304.    December  16th, 

Means  for  Automatically  Operating  Electric  Switches  for  use  in 
connection  with  Electrically-Driven  or  Electeically-Contbollb» 
Machines,    F,  Jackson  and  G,  E,  Pearson,    29,441.    December  19th, 

AfPABATUB  FOB  DuPLBX  TELEGRAPHY.    Heurtloy  &  Gott.    30,402, 


1911. 

Electric  Hand-Lamp  for  the  use  of  Police,  Postmen,  Watchmen  and  thb 

LIKE.    R.  Westmancott.     8,374,    February  9th, 
Electric   Lantern   fob   Exterior   Illumination.     F,  C.  McQuown,    S,893. 

February  10th. 
Intercommunicating   Telephone    Systems   and    Apparatus.    R.  L.  Murray. 

8,524.    February  11th. 
Mounting  op  Dynamos  on  Railways  and  the  like  Vehicles.    Lake.    (Unitad 

States  Light  and  Heating  Co.)    8,722.    February  14th. 
Attachment  or  Cover  for  Telephone  Mouthpieces,    A.  B,  Leete,    4,000. 

February  16th. 
Water  Heating  by  Means  of  Electricity,    W.  A.  Toppin,    5,309,  March  3rd. 
Electrically-Propelled   Vehicles.     D.  Balachowsky  and  P.  Caire.    7,062. 

March  2l8t.     (March  22nd,  1910.    Addition  to  No,  28,475  of  1909.) 
Electrical  Alarm  System.    R,  Goldstein,    7,671.    March  25th.    (March  28th, 

1910.) 
Primary  Galvanic  Battebies.    A,  Sandrini  and  C.  Ssnguineti.    9,528.    April 

19th. 
Electromagnetic  SwiTcHts,    H.  Lofquist,    10,652,    May  2nd. 
Inductive  Wireless  Telegraphic  Installations.     H,  von  Kramer.    10,8S7. 

May  4th, 
Timing    Devices    for    Regulating    the    Ignition    in    the    Cylinders    of 

Internal-Combustion  Engines,    W,  Moore  and  Ambrose  Shardlow  &  Co, 

13,191,    June  1st, 
Controlling    Apparatus    for    Electric    Motors    chiefly    as    used    with 

Electric  Lifts.    A.  Turner  and  C.  Wilkinson,     13,469,    June  5th, 
Speed  Regulation  of  Polyphase   Series  Motors,    Siemens-Schuckertwerke 

Ges,    13,877.    June  9th.    (June  10th,  1910.) 
Mercury  or  other  Vapour  Electric  Apparatus,    J,  S,  Anderson  and  Q.  B. 

Burnside.    16,167,    July  13th. 
Automatic  Electric  Switches,    E.  A,  Fagerlund,    17,284,    July  29th,    (August 

8th,  1910,) 
Carbon  Electrodes  for  Arc  Lamps,    M,  P.  Schiff,    17,690.    August  3rd. 
Construction  of  Electrically-Heated  Oven,    Veritys,  Ltd,,  and  H,  Fletcher, 

22,091,    October  6th. 
Means  for  Operating   Electric  Motors  Dbiving  Motor  Trains,    W.  A.  T, 

MuUer,    1,209,    January  17th, 
Electrically  Resistant  Material  and  a  Process  foe  Producing  thb  same, 

J.  Jones.     1,459.    January  19th, 
Electric   Incandescfnt   Lamp   with   iNiERrHANGEASLE    Carrier    for    tmb 

Filaments,    A,  Bloch.     1,707, 
Signalling  Apparatus  for  use  with  Mono  or  Polyphase  Current.    G.  Q.  M. 

Bardingham,     (Hartmann  &  Braun  Akt,-Ges.)    2,li0.    January  a7th. 
Wireless  Telegraphy  and  Telephony,    J.  Shoemaker  and  N,  Wilson, 

January  81st, 

Relays  for  Automatic  Contbollers  for  Electric  Motors.    J.  M.  L.  Slatnr, 

2,530,    January  3l8t, 
Means   of   Packing   and    Testing   Incandescent   Electbic   Globes. 

Brown,    2,667.    February  2nd, 
Electrical   Cc.'Jnector,     J,  H.  Harpin  and  Walker,  Horrocks  &  Co. 

February  loth. 

Telephone  Systems,    W,  J,  Rickets,    4,282,    February  20th. 
Electrical  Contact-Making  Devices.    G,  St,  J.  Day.    5,422.    March  4th. 
Electricity  Meters.    Chamberlain  &  Hookham,  Ltd.,  and  S.  James.    6,664. 

March  7th, 

Electric  Switches,    A.  Page,    6,129,    March  11th. 

Electric   Switches,    British  Thomson-Houston  Co.    (General  Electric  Co, 
7,104,    March  21st. 

Electric  Flame  Arc  Lamps,    N,  Schuer  and  R.  Haddrell,    8,018.    April  6th. 

Electric   Regulating    Arrangements.    W.  E.  Lake.    (United  States  Ligk 

and  Heating  Co.)    9,366.    April  15th. 
Electrically-Driven  Pumps,    J.  C.  Merryweather,    9,717,    April  21st, 
Thermo  Telephones,    B,  Gwozdz.    11,234.    May  9th. 
Microphones.    F.  Nussbaum,    11,610.    May  13th, 
Abc  Lamps  with  Parallel  Electbodes,    R.  W.  Jcmes,    (Ges,  fllr  Verwertnng 

Technischer  Patents.)    15,2)7.    January  29th. 
Electric  Switches.    H.  Thiol.    16,078.    July  11th, 
Device   for  Heating   Running  Water  or  otheb   Liquid   by   Elxctbicitt. 

R.  Lofquist.     16,602.    July  18th, 
CiBcuiT  Arrangements  for  Automatic  Telephone  ErcHANOis,    Siemans  and 

Halske  Akt.-Geii,    19,185.    August  27th,    (August  27th,  1910.) 
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Now  that  the  days  are  len^rthening  and  the  slack  season  (for 
electricity  works)  is  approaching — even  thoagh  it  be  far  off 
as  yet — it  may  be  opportune  for  us  to  ask  ourselves  whether 
we  are  doing  all  that  can  and  ought  to  be  done  to  develop 
those  outlets  for  electrical  energy  which  help  to  fill  up  the 
valleys  in  the  day-load  curve,  and  to  level  up  to  the  "  peak  " 
which  has  so  long  played  the  part  of  the  old-man-of-the-sea 
to  the  electricity  supply  industry.  As  regards  the  u.se  of 
electricity  for  motive  power,  such  splendid  progress  ha.s  l)een 
made  in  this  direction  during  the  last  five  years  or  so  that 
we  need  not  dwell  upon  its  possibilities.  The  pre-eminent 
advantages  of  the  electric  drive  have  comj^elled  the  popular 
world  to  accept  it  as  unquestionably  the  most  satisfactory 
and  economical  motive  agency  available,  and  it  advertises 
itself.  But  in  many  districts  there  is  very  little  existing 
demand  for  motive  power,  and  until  the  manifold  uses  of 
the  electric  motor  in  the  domestic  menage  have  been  brought 
home  to  the  housekeeper,  who  is  usually  a  most  conservative 
person,  there  is  little  prospect  of  awakening  such  a  demand. 

On  the  other  liand,  the  demand  for  cooking  and  heating 
is  universal,  and  all  that  is  required  is  to  divert  the  trade 
from  coal  and  gas  to  electricity,  not  to  create  a  new  want  . 
as  in  the  case  of  domestic  power.  To  attain  this  most 
desirable  object,  two  main  conditions  must  be  satisfied  :  the 
apparatus  must  be  brought  within  the  reach  of  the  middle- 
class  purse  ;  and  the  supply  of  energy  must  be  given  at  a 
low  rate — certainly  not  above  Id.  per  unit.  How  far  have 
these  requirements  been  fulfilled  ? 

Taking  the  latter  first,  excellent  progress  has  been  made : 
the  penny  unit  (for  cooking  and  heating)  has  already  been 
widely  adopted,  and  the  process  of  reducing  the  price  to 
that  figure  is  in  full  swing  all  over  the  country.  At  least 
one  manager,  courageous  beyond  his  fellows,  has  even 
reduced  it  to  a  halfpenny  1  We  think,  therefore,  that  this 
condition  is  in  a  fair  way  to  be  met.  But  as  regards  the 
former,  we  are  by  no  means  satisfied  with  what  is  b»'ing 
done.  The  prices  of  electrical  cooking  apparatus,  in  pai-- 
ticular,  are  still  far  beyond  what  they  should  be — and,  we 
make  bold  to  say,  what  they  could  be.  Until  they  are 
brought  down  to  a  level  comparable  with  those  of  gas 
cooking  apparatus,  and  until,  like  the  latter,  the  electric 
cookers  are  made  available  to  the  ordinarv  consumer  on  hire 
terms,  there  is  little  prospect  of  any  important  addition 
accruing  to  the  load  curve  from  this  source. 

Yet,  from  tne  number  of  manufacturers  of  electric  cooking 
apparatus  ui  the  field,  and  the  variety  of  the  devices  which 
they  list,  it  is  perfectly  clear  that  there  is  a  large,  growing 
and  profitable  market  for  their  products.  Are  we  not 
justified  in  suggesting  that  they  are  skimming  the  cream, 
and  selling  only  to  the  well-to-do,  on  the  principle  of  small 
production  but  large  profits  ?  AY  by  do  not  the  supply 
works  managers  bring  pressure  to  bear  upon  the  manu- 
facturers, to  induce  the  latter  to  cater  not  merely  for  the 
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rich,  but  also  for  the  middle  class  ?  Until  the  latter  is 
tapped,  the  station  engineer  will  not  make  much  out  of  the 
cooking  business,  and  it  is  for  him  to  see  to  it  that  a 
remedy  is  found  for  what,  in  our  opinion,  is  a  rather 
short-sighted  policy  on  the  part  of  the  makers. 

We  should  like  to  see  a  drastic  reduction  in  the  price  of 
electric  cookere  ;  the  output  of  these  would  then  increase  so 
rapidly  that  the  lessened  cost  of  manufacture  would  enable  the 
makers  to  reap  a  rich  reward,  while  the  supply  works  would 
be  greatly  benefited  also,  and  the  cost  of  electricity  for  all 
purposes  would  come  down  still  further. 


Electric 
Cookingr. 


In  our  "  Correspondence  "  columns,  Mr. 
G.  C.  Allingham  raises  the  question 
whether  the  shrinkage  of  meat  cooked  in 
an  oven  is  detrimental  to  its  nutritive  qualities,  seeing  that 
nothing  but  water  is  lost.  No  one,  we  think,  has  ever 
suggested  that  the  wastage  represents  the  disappearance  of 
solid  meat ;  such  matter  is  neither  soluble  nor  volatile,  and 
we  have  always  understood  that  the  loss  in  weight  must  be 
due  almost  wholly  to  evaporation.  We  should  be  very  much 
surprised  to  find  that  any  other  view  was  held  or  advocated. 
We  are  not  in  agreement,  however,  with  our  correspondent 
in  his  suggestion  that,  as  the  meat  is  obtained  in  a  more 
concentrated  condition  when  well  shrunk,  a  correspondingly 
smaller  quantity  of  it  should  satisfy  the  appetite.  We  are 
digressing  into  a  highly  contentious  field,  we  know,  as  illus- 
trated by  numerous  proverbial  sayings  ;  but  we  believe  it 
will  be  admitted  that  the  appetite  is  satisfied  only  by  volume, 
and  takes  no  account  of  the  percentage  of  nutritive  matter  in 
the  food  consumed.  Most  people  eat  too  much  rather  than  too 
little,  and  therefore  the  lower  concentration  of  the  nutriment 
would  not  hurt  them,  even  were  the  conditions  of  assimilation 
the  same  ;  but  they  are  not.  The  fact  that  meat  cooked  in 
an  electric  oven  retains  more  moisture,  and  is  corres- 
pondingly juicy  and  succulent,  is  not  only  gratifying  to  the 
palate,  but  also  ensures  that  the  food  is  much  more  readily 
digested,  and  a  greater  proportion  is  assimilated  than  when 
it  is  dried  up  and  toughened  by  faulty  methods  of  cooking. 
Thus,  while  (as  pointed  out  in  our  last  issue)  the  butcher's 
bill  is  greatly  reduced,  the  consumer  is  benefited  by  the 
improvement  in  the  quality  of  his  food.  It  would  be  an 
excellent  thing  if  some  independent  authority  would  under- 
take a  thorough  scientific  investigation  into  the  whole 
question. 


The 


The      inaugural     meeting    of     those 


.    .  interested  in  this  proposed  Association  was 

Consulting  ^^^^^  ^^  ^  P''^'  °^  Monday,  but  we  are  at  a 
Engineers.  ^^^^  ^  know  why  it  was  called  a  public 
meeting,  for  the  Press  was  excluded. 
True,  when  we  were  turned  away,  we  were  promised  an 
official  report  of  the  proceedings,  but  at  the  time  of  going 
to  press  with  these  notes,  it  is  Wednesday  night,  and 
nothing  has  come  to  hand.  Mr.  Swinburne  was  in 
the  chair,  and  he  was  supported  by  Messrs.  Hammond, 
J'atchell,  Handcock,  Dykes,  8nell,  Taylor,  and  others  of  the 
self-elected  connnittec  of  senior  and  junior  men  who  have  set 
themselves  up  to  say  what  engineers  shall  or  shall  not 
practise  their  profession  free  of  molestation,  for  to  this,  so  far, 
the  affair  has  got,  and  it  promises  to  go  further. 

To  begin  with,  though  the  printed  rules  no  longer  contain 
the  obligation  of  being  a  member  of  the  "  Civils,"  this  unfair 
obligation  has  been,  or  is  going  to  be,  put  back.  It  suits 
the  self-appointed.  The  Association  is  going  back  on 
its  amended  resolution,  and  proposes  to  narrow  its 
boundaries,  in  response  to  the  agitation  of  those  who 
evidently  want  to  make  the  organisiition  as  limited  and 
exclusive  as  they  can.  The  rules,  howevcn",  will  admit  of 
special  condescension  being  meted  out  to  non-Civil  consultants 
if  the  Council  regard  them  as  "  fit." 

A  courteous  letter  received  from  the  Institution  of  Civil 
Engineers  relating  to  the  Association  could  not  be  read,  as 
it    was     found      to     be      maiked      "confidential."       We 


believe,  however,  that,  in  brief,  it  gave  the  promoters 
very  little  encouragement,  and,  from  what  we  can  learn  from 
an  observation  passed  by  the  chairman,  it  did  not  admit  that 
such  an  Association  was  necessary. 

The  self-elect  ensconced  behind  the  barrier  arc  to  sit  in 
judgment  on  their  fellows.  No  matter  that  a  man  may  have 
entered  the  profession  by  the  old  and  time-honoured  method 
of  pupilage  ;  no  matter  that  he  may  have  been  20,  or  even  40, 
years  in  practice,  he  is  to  be  subject  to  this  self-elected  body, 
some  of  whom  may  never  have  been  engineers  at  all,  or 
may  have  entered  by  flaws  in  the  fence,  and  some,  who  have 
fairly  and  squarely  enterecl,  were  in  their  cradles  or  at  school 
when  years  of  strenuous  work  had  begun  to  bleach  the  heads 
of  those  they  assume  to  judge.  To  our  minds  the  whole 
thing  is  ludicrous.  The  rules  of  conduct  are  all  very  well  ; 
but  can  all  the  proposers  of  them  lay  their  hands  to  their  hearts 
and  say,  "  All  these  things  have  we  observed  from  our  youth 
up  "  ?  We  fancy  not,  and  one  of  the  speakers  in  the  body 
of  the  hall  seemed  to  think  so,  too,  for  he  twitted  the  Com- 
mittee with  being  now  easily  able  to  keep  these  rules,  as 
perhaps  the  flow  of  business  obviated  the  need  to-day  of 
their  breaking  them.  General  dissent  seemed  to  hang 
round  the  proposal  to  shut  out  all  but  "  Civils."  An  Asso- 
ciation can  do  as  it  pleases  as  regards  its  membership  ;  but 
when  this  Association  is  stronger  it  means  to  try  for  an  Act 
of  Parliament  to  compel  all  public  bodies  to  employ  only 
these  "  Unionists  I  "  We  have  all  been  sorry  to  see  Lancashire 
operatives  lately  condemning  to  unemployment  non- 
unionists,  fully  their  equals  ;  but  this  absurd  proposal  of 
the  A.C.E.  out-Herods  Herod  in  this  respect. 

Certain  S]3eakers  spoke  of  the  mean  practices  employed 
by  certain  engineers  in  touting  for  work  where  already 
consultants  had  been  called  in.  If  the  A.C.E.  would 
widen  its  base  and  do  what  it  could  to  preserve  honest 
practices,  we  would  gladly  welcome  it,  but  nothing 
transpired  at  the  meeting  which  led  one  to  expect  any 
great  attempts  in  this  way.  The  object  to  be  attained  is 
so  far,  only  too  obviously,  advertisement,  but  advertisement 
which  will  be  all  to  the  benefit  of  the  self -elect  and  their 
friends.  Everyone  knows  that  requests  to  presidents  to 
name  men  for  certain  Avork  have  been  abused.  The  new 
Association,  by  its  methods,  is  to  secure  this  sort  of 
patronage,  and  where  will  the  wheat  be  allotted  and  where 
the  mere  chaff  ? 

A  grave  injustice  is  being  attempted  upon  men  who  are 
outside  the  Civils,  men  who  would  snap  their  fingers  at  any 
attempt  to  coerce  them,  yet  who  would  join  the  A.C.E.  if  it 
were  fair  dealing.  If,  as  the  chairman  said,  clean  practice  is  a 
chief  aim  of  the  Association,  let  it  stick  to  this,  and  avoid  all 
advertisement. 

This  meeting  cannot  be  said  to  have  given  confidence 
to  anybody ;  and  notwithstanding  the  vote  of  con- 
fidence in  the  committee  that  for  some  reason  or  other 
it  was  thought  necessary  to  pass — though  there  were  some 
against,  some  neutrals,  and  some  who  had  criticised  had 
left  the  meeting  before  the  vote  was  taken — we  imagine  that 
the  moving  spirits  are  hanging  their  heads.  However,  we 
will  not  anticipate — we  will  wait  and  see. 


The  electrification  of  main-line  railways 

ElectrmSon.   ^^  ^  *°P^^  ^^'^^^^^^  ^''''^  *^^^^'  f  ^™""^-  "T 
closely  to  realisation.      "W  hat  it  means  to 

the  electrical  industry  of  this  country  can  hardly  be 
measured.  It  would  be  a  misfortune  should  the  early  work 
fall  into  the  hands  of  foreign  firms  who  would  carry  out 
the  work  on  different  systems,  thus  bringing  about  a 
worse  confusion  than  the  confusion  of  gauges  many 
years  ago.  The  time  appeai-s  to  be  ripe  for  a  preliminary 
conference  of  railway  men,  who  might  discuss  firet  the  general 
principles  which  should  guide  the  railways  in  their  choice  of 
u  system,  much  on  the  same  lines  as  the  Continental  authori- 
ties ha\e  dealt  with  this  matter.  Uniformity  of  system 
througliout  the  country  is  essential.  Already  we  find  men 
advocating  a  double  system,  one  for  suburban  traffic  and 
another  for  main-line  work.  Tliis  may  be  wise  ;  ^we  would 
not  hastily  condemn  it,  though  on  the  face  of  it,  it 
appeal's  to  be  fraught  with  veiy  serious  consequences  in^the 
future.     So  far  as  the  main-line  work  is  concerned,  it  can- 
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not  lie  rcf^ardcd  otherwise  than  aa  essential  that  an  af^reenient 
should  be  come  to  between  all  the  railways  to  follow  the  same 
svst<3m,  KO  that  in  every  main  detail  ahsohite  iiiterf;han<.'(!  of 
vehicles  should  be  possiide.  flvcept  iji  the  matter  of  brakes 
this  is  practically  the  wise  with  the  steam  nnids 
to-day,  but  the  one  item  of  brakes  has  led  to  a 
difference  of  practice  that  has  been  of  very  considei-abie 
inconvenience,  and  should  afford  a  lesson  to  the  men  of 
to-day.  Our  railway  meng^enerally  have  not  in  the  past  acted 
toj;etli(T  very  harmoniously.  In  America,  where  vehicles 
may  break  down  very  far  from  home,  there  has  been  a  serious 
effort  to  standardise  cars,  so  that  repairs  can  be  made  by 
foreign  lines,  and  vehicles  kept  in  service  and  rendered  fit  to 
be  run  home  on  their  own  wheels.  A  moment's  thought  will 
convince  anyone  of  the  difficulties  into  which  railway  workinj^ 
would  be  thrown  by  a  break  of  system  from  overhead 
to  third-rail  or  from  single-phase  to  u.c.  Already  the 
direct(jrate  of  one  short  main-line  railway  is  contemplating 
an  early  change-over  to  electricity. 

It  ought  at  least  to  be  agreed  that  no  railway  should 
change  over  more  than  a  certain  limited  mileage  until  a 
given  year.  It  is  quite  likely  that  all  the  railways  which  carry 
out  the  conversion  of  50  or  100  miles  of  line  will  find  cause 
to  effect  many  changes  and  improvements ;  but  neither  the 
faults  nor  the  successes  of  any  change-over  ought  to  be  kept 
secret.  Every  detail  should  be  tabled  and  brought  to  a 
properly  comparative  datum,  so  that  all  may  know  what  each 
venture  has  proved,  whether  good  or  bad.  With  such  facts 
on  which  to  work,  a  Committee  of  engineers  and  managers 
should  be  able  to  arrive  at  a  conclusion  to  which  all  should 
faithfully  adhere.  Commercial  men  have  been  too  little  dis- 
posed to  work  amicably  together,  and  the  interests  of  all  have 
too  often  been  sacrificed  to  mere  personal  pique.  Such  a  spirit 
ought  not  to  be  allowed  to  jeopardise  the  future  of  electric 
traction  on  main-line  railways. 


BRAZIL  :    ITS    PRESENT    CONDITIONS    AND 
THE   POSSIBILITIES    FOR    FUTURE   COM- 
MERCIAL   RELATIONS    WITH 
GREAT     BRITAIN. 


By  C.  E.  HEST  and  H.  L.  PARRuTT. 


Following  in  the  steps  of  the  American 

rin  ing        Society    of    Mechanical     Engineers,    the 
Proceedings.  f  .  .  ^.  .,  ^^     .  , 

American  Society  of  Civil  Engineers  has 

made  a  slight,  but  very  commendable,  change  in  the  arrange- 
ment of  papers  in  copies  of  the  Transactions.  Every  paper  is 
commenced  on  an  odd-numbered  page,  that  is  to  say,  on  the 
right-band  page  of  the  open  book.  By  this  means  the  first  part 
of  a  paper  can  never  be  printed  upon  the  same  leaf  as  the  last 
part  of  another  paper,  and  in  splitting  up  a  volume  for 
separate  filing,  or  even  preservation  of  papers,  every  paper 
can  be  removed  without  destroying  the  completeness  of 
another  paper.  Possibly  the  councils  of  many  institutions 
will  stand  aghast  at  the  idea  that  any  member  could  be  so 
lost  to  a  proper  sense  of  the  value  of  their  Proceedings, 
and  will  scout  the  idea  as  vandalism.  But  everyone  knows 
that  the  accumulation  of  Proceedings  is  a  serious  problem  in 
the  library  of  the  average  house.  Few  of  the  volumes  are 
ever  opened  or  read  ;  the  majority,  if  not  sent  out  cut,  are 
never  cut.  When  a  man  dies,  his  accumulations  of  years  are 
sold  for  a  few  pence  only,  and  the  dealer  who  purchases  the 
volumes  sells  them  to  an  unwary  junior  thirsting  for 
literature,  at  a  huge  profit. 

Everyone  knows  the  vexation  of  desiring  to  preserve 
adjoining  papers  on  different  subjects  and  the  impossibility 
of  maknig  up  one's  sets  of  filed  cuttings.  The  Institution  of 
Civil  Engineers'  Proceedings  forms  about  the  worst  example, 
because  of  the  range  of  subjects  treated.  With  the  enormous 
mass  of  Proceedings  which  are  now  pouring  from  the  press, 
it  would  seem  desirable  that  a  way  should  be  found  that 
would  lead  to  the  issue  of  unbound  Proceedings,  every  paper 
being  separate.  Members  might  even  be  able  to  have  sent 
*o  them  only  such  papers  as  they  desired. 

A  very  large  number  of  the  published  papers  of  any 
■ociety  cease  to  have  any  but  historic  interest  in  10  to  50 
years  according  to  the  nature  of  the  subject.  In  electricity 
particularly  this  applies,  because  practice  has  not  become 
•rystallised. 


{Concluded  from    Vol.  G9,  page  990.) 

Water-pouer  in  the.  Stale  of  S.  Paulo. — We  belie vy,hat 
in  no  country  in  the  world  has  Nature  more  Ixjunufally 
bestowed  this  latent  power  than  in  Sao  Paulo  State.  In 
the  liiver  Tietc— the  same  as  that  which  supplies  the 
S.  Paulo  Light  and  Power  Co. — there  is  another  large  water- 
fall, the  "  Salto  de  Itu,"  where,  for  a  length  of  l.'>0  m.,  there 
is  a  very  rapid  fall.  If  its  full  capacity  were  controlled,  it 
would  be  sufficient  to  generate  at  least  75,000  H.r.  At 
present  it  is  tapped  in  Itu  in  several  places,  and  thus 
supplies  several  sugar  factories  with  ample  motive  power. 
The  town  is  not  of  very  great  importance,  the  population 
being  some  25,000  :  however,  a  system  of  electric  tramways 
with  public  lighting  might  prove  an  attractive  enterprise. ' 

Lower  down  the  same  river  there  are  several  other  falls^^ 
the  most  important  being  Bana  Orande,  Escaramnca  and 
Avanhandava. 

The  Brazilian  North- Western  Railway  has  a  line  which 
reaches  the  last-mentioned  fall. 

»Siill  further  down  this  river,  and  near  its  junction  with 
the  Rio  Grande,  there  are  other  rapids,  and  also  the  re- 
nowned cascade  of  Itapura,  with  a  fall  of  over  44  ft. 

Then  in  the  Rio  Grande  is  the  Trubuhanga  fall.  The 
volume  of  water  in  these  two  last-mentioned  falls  is  calcu- 
lated to  be  some  7  million  litres  a  second,  which  nearly 
equals  the  great  Niagara.  Power  to  the  extent  of  more 
than  1,000,000  h.p.  could  be  generated  in  this  locality. 
It  is  well  that  English  firms  should  be  aware  of  these 
latent  sources  of  power,  for  industry  of  the  future  must 
inevitably  utilise  them. 

The  Sao  Paido  Tromwag,  Light  and  Povy-r  Co.,  Ltd.— 
This  company  was  authorised  to  transact  business  in  Brazil 
in  1899.  It  has  acquired  all  the  tramway  luies  of  Sap  Paolo 
with  virtually  perpetual  concessions  and  exclusive  rights  to 
operate  the  tramways  service  in  the  city  and  suburbs  for  .a 
term  of  40  years  from  1901,  and  has  also  the  concession  for 
the  supplying  of  electrical  energy,  which  is  practically  per- 
petual. 

The  company  has  now  some  100  miles  of  track  in  opera- 
tion, and  is  stUl  extending  its  lines,  not  only  in  the  citv,  but 
also  out  to  various  suburbs.  There  are  also  some  loO"  nine- 
bench  standard-gauge  open  cars  running,  which  gives  Sao 
Paulo,  with  a  population  of  350,000,  a  car  service  \hat  can 
be  favourably  compared  with  any  city  of  its  size  in  the 
world. 

The  electric  energy  is  generated  near  the  villaire  of 
Parnabyba,  on  the  River  Tiete,  some  35  km.  distant  from 
Sao  Paulo.  Here  are  installed  eight  turbines  and  generatois, 
with  a  capacity  of  some  32,000  u.p.  The  current '^is  received 
from  the  generators  at  a  pressure  of  2,300  volts,  wliich  is 
transformed  to  40,000  volts,  then  sent  over  a  four-circuit 
transmission  line  to  the  distributing  station  in  Sao  Paulo, 
where  it  is  again  transformed  to  2,200  volts  for  distribution 
throughout  the  city  for  general  use. 

The  city  of  S.  Paulo  is  situate!  in  the  vallev  of  the 
River  Tiete,  2,500  ft.  above  level  of  the  sea,  and  35  miles 
from  Santos,  the  seaport  of  the  State. 

Owing  to  the  natural  resources  of  the  State,  aud  the 
advantageous  position  of  the  city,  Sao  Paulo  is  now  the 
third  most  important  city  of  South  America,  being  only 
surpassed  in  commercial  movement  and  population  by  Buenos 
Ayres  and  Rio  de  Janeiro. 

It  is  an  industrial  centre  for  the  manufacture  of  cotton 
goods,  which  of  late  has  developed  to  a  very  large  extent, 
and  therefore  greatly  diminished  theimportaticn  of  such  iroods 
from  Manchester.  It  tends  to  become  self-supporting  in  the 
supply  of  the  home  demand,  which  the  Government  has 
conscientiously  assisted  by  the  imposition  of  a  very  high 
Customs  tariff. 

Then,  again,  there  is  an  enormous  industry  of  the  bag  and 
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sack  manufacture.  There  is  a  big  local  demand  for  sacks, 
especially  for  the  coffee,  of  which  there  is  an  average  exj^ort 
of  some  ]'2  million  sacks.  Rice  and  sugar  also  use  up  a  big 
quantity  of  bags,  while  flour  is  another  big  item.  Nearly 
all  the  supply  is  furnished  locally. 

The  big  factories  have  taken  advantage  of  electric  powei', 
and  now  most  of  them  have  supplanted  the  old  style  of 
motive  power  by  electricity.  This  is  an  example  of  what  is 
taking  and  must  take  place  in  most  of  the  important  towns 
of  Brazil,  The  national  policy  is  that  Brazil  should  become 
self-supporting  as  far  as  possible  in  all  branches  of  industry. 

Rio  de  Janeiro. — As  most  of  our  readers  probably  know, 
the  itentral  Railway  of  Brazil,  one  of  the  most  important  in 
the  country,  is  under  direct  control  of  the  Federal 
Government. 

Its  main  route  connects  Rio  with  Sao  Paulo,  a  journey  of 
some  250  miles.  Besides  this,  there  is  a  good  local  service  con- 
necting the  various  suburbs  with  the  Federal  capital  of  Rio. 
rt  is  to  this  service  that  we  would  call  our  readers'  atten- 
tion. Last  year  the  Government  decided  to  electrify  this 
system,  which  comprises  some  hundred  miles  of  lines.  But 
we  understand  that  the  Congress  has  not  yet  passed  the 
credit  to  pay  for  this  big  change,  so  no  contract  to  do  the 
work  can  yet  have  been  accepted. 

It  seems  probable  that  the  electric  power  will  be  furnished 
by  one  of  the  companies  already  established  there,  who  are 
the  Rio  Tramway,  Light  and  Power  and  Messrs.  Guinle 
and  Co. ;  the  latter  are  a  very  important  Brazilian  firm, 
who,  by  their  brilliant  enterprise  and  energy,  have  obtained 
some  excellent  concessions  during  the  last  few  years. 

However,  it  is  in  the  furnishing  of  all  the  necessary 
material  for  electrifying  the  lines  that  we  think  English 
firms  should  interest  themselves.  In  this  respect  it  is  at 
once  evident  that  it  will  not  be  sufficient  or  advisable  to 
rely  upon  information  obtained  either  from  journals  or  the 
British  Consul.  It  is  absolutely  necessary  that  big  firms  should 
have  their  own  representatives  resident  in  the  country,  as 
only  by  this  means  can  they  be  kept  informed  of  the 
continual  improvements  and  developments  under  project. 

Bahia. — Going  further  north,  the  first  seaport  town  of 
importance  we  reach  is  Bahia,  a  port  at  which  nearly  all 
the  mail  steamers  call.  The  completion  of  the  port  works 
at  present  in  operation  will  bring  general  improvement,  not 
only  to  the  welfare  of  the  State,  but  also  to  shipping 
interests.  At  present  the  big  trans-Atlantic  steamers 
anchor  some  considerable  distance  away  from  the  quays,  the 
cargo  having,  therefore,  to  be  transported  in  lighters,  while 
the  passengers  are  conveyed  to  and  from  the  shore  in  rowing 
boats. 

The  town  has  a  very  good  service  of  electric  tramcars, 
tliis  being  in  the  hands  of  the  same  company,  which  controls 
the  trams  and  lighting  of  the  Capital,  Rio  de  Janeiro. 

The  lighting  of- the  town  still  needs  much  improvement, 
but  this  will,  no  doubt,  be  effected  in  the  near  future. 

The  railways  of  the  State  of  Bahia  have  all  been  taken 
over  by  a  French  Syndicate,  who  paid  the  late  owners  a 
large  sum  as  compensation.  The  railways  are  in  a  very  bad 
condition,  both  as  regards  permanent  way  and  rolling  stock, 
but  they  are  to  be  greatly  improved  and  extended,  as  the 
prospects  for  new  developments  are  very  encoaraging. 

The  city  of  Bahia  was  the  first  Federal  Capital  of  Brazil, 
but  in  the  latter  part  of  the  eighteenth  century  the  great 
natural  advantages  ot  Rio  deprived  it  of  this  honour. 

The  city  is  built  on  a  big  incline,  and  is  divided  into  two 
parts,  the  district  of  the  higher  locality  being  cal'ed  the 
"  Upper  "  town,  which  is  the  residential  part,  and  is  reserved 
almost  exclusively  for  private  dwelling-houses,  hotels,  and 
the  Governor's  Palace,  &c.  The  "  Lower  "  town  comprises 
the  commercial  centre.  Access  to  the  Upper  town  is  by 
means  of  electric  lifts.  Both  sections  of  the  city  have  a 
good  telephone  service. 

Products. — The  chief  products  of  the  State  are  : — Tobacco, 
cocoa,  sugar,  hides,  coffee,  cotton,  and  manganese  ore,  the 
first  two  mentioned  being  the, most  important. 

Proceeding  Northward  we  come  to  the  seaport  town  of 
Mareio,  Capital  of  the  State  of  Alagoas,  with  a  population  of 
some  40,000  people.  No  passenger  steamers  call  at  this 
port,  but  it  is  of.  considerable  commercial  importance. 
Electric  light  is  already  used  here,  but  acet)lene  gas  is  used 
to  a  large  extent  in  the  dwelling-houses. 


The  tramwajs  are  at  present  mule-drawn,  and  are. 
therefore,  in  sad  need  of  reform.  There  seems  to  be  every 
facility  at  hand  for  generating  electric  power,  and  encourage- 
ment is  offered  to  firms  who  entertain  the  project. 

The  town  offers  various  employment  to  engineering 
interests.  The  telephone  service  is  far  from  satisfactory, 
while  the  drainage  of  the  town  needs  thoroughly  reforming. 
The  harbour  also  lacks  facilities  for  shipping  puj  poses,  but 
we  are  given  to  understand  that  a  Government  Commission 
of  engineers  has  studied  the  locality,  and  its  report  and 
proposed  improvements  are  under  consideration. 

Pernamlmco.^Gomg  Turther  north  we  come  to  Pernam- 
buco.  This  is  a  town  and  port  of  first  importance,  as  it  is 
the  first  port  at  which  mail  and  passenger  steamers  call  from 
Europe.  It  is  protected  by  a  coral  reef  which  runs  parallel 
to  the  coast  for  some  miles.  Port  and  harbour  construction 
works  are  proceeding  favourably,  and  thejr  com])letion  will 
greatly  increase  the  natural  progress  of  the  town  and 
State. 

It  is  upon  the  coral  reef  that  the  new  quays  are  l)eing  con- 
structed, and  when  they  are  finished  the  inner  channel  will 
be  dredged.  This  will  permit  any  steamer  to  enter  the  port 
and  discbarge  alongside  the  wharfs. 

At  present  big  steamers,  such  as  those  of  the  Royal  Mail 
type,  are  forced  to  anchor  outside  the  coral  reef,  and  dis- 
charge passengers  and  cargo  in  similar  manner  to  that  at 
present  in  vogue  in  Bahia.  The  extra  expense  thus  entailed 
must  tend  to  retard  normal  development. 

The  town  of  Pernambuco  is  rather  compact,  though  some 
of  its  suburbs  are  situated  a  considerable  distance  away,  as 
Olinda,  for  instance,  which  was  lat  onC  time  the  Capital  of 
the  State.  It  is  now  the  chief  residential  suburb.  There 
are  several  important  suburbs,  which  are  suffering  under  a 
poor  service  of  the  "  Street  Railway  "  to  connect  them  to 
the  city. 

For  want  of  more  modern  and  satisfactory  means  of 
transit,  the  cars  of  the  "Street  Railway"  are  well 
patronised,  in  spite  of  the  black  smuts  and  dirty  smoke, 
which  are  blown  irito  the  passengers'  faces. 

Although  one  may  travel  in  greater  comfort  by  tramcar, 
it  takes  much  longer,  as  the  trams  are  drawn  by  mules. 
Probably  no  other  town  of  importance  in  Brazil  is 
burdened  with  such  an  unsatisfactory  service  of  road-car. 
However,  a  new  political  party  has  lately  been  elected  to 
govern  the  State,  so  we  are  confident  that  many  drastic 
and  much-needed  reforms  will  now  be  carried  into  effect. 

This  appears  to  us  to  be  a  most  opportune  time  for 
British  firms  to  take  active  interest  in  the  country,  if  they 
wish  to  take  a  share  in  the  many  big  engineering  works 
which  will  undoubtedly  be  put  into  operation  in  the  near 
future. 

There  are  some  35  miles  of  tramway  lines  served  under 
the  present  concession,  but  if  the  whole  sjstem  were  to  be 
electrified,  it  might  easily  be  extended  to  80  or  even  100 
miles  of  profitable  tramway.  The  present  concession  holds 
good  for  a  further  period  of  nine  years,  but  this  in  no  way 
prohibits  firms  from  procuring  a  concession  to  electrify  and 
extend  the  service  later  on. 

The  lighting  of  the  town  and  private  houses  is  by  gas,  and 
very  poor  at  that.  The  municipality  has  the  street  lamps 
extinguished  on  moonlight  nights,  which  occur  frequently 
in  tropical  countries,  such  as  Brazil.  It  seems  probable  that 
a  concession  might  be  granted  to  furnish  public  lighting  as 
well  as  run  a  service  of  electric  trams. 

The  telephone  system  and  service  here  are  also  much  in 
need  of  reform  and  improvement.  They  are  at  present  so 
poor  that,  but  for  absolute  necessity,  there  would  be  few 
new  subscribers. 

The  principal  and  practically  only  railway  in  the  State  is 
that  ot  an  English  company — the  Great  Western  of  Brazil 
Railway.  It  is  one  of  the  most  important  in  the  whole 
Republic.  It  connects  the  principal  towns  with  the  Capital, 
and  has  a  branch  line  running  north  to  Rio  Grande  do  Norte 
and  another  line  running  south  to  Victorio  and  Maceio, 
Besides  this,  there  are  many  miles  of  new  line  under  con- 
struction. 

Commercially,  Pernambuco  is  principally  noted  for  the 
large  quantity  of  sugar  and  cotton  which  she  exjxirts.  Her 
cotton  is  higlily  appreciated  both  in  England  and  in  U.S.A., 
and  is  considered  by  many  to  be  the  finest  quality  that  is 
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grown.  Of  sugar  she  prcxJuces  more  than  any  other  State  in 
Brazil,  while  she  is  the  .second  most  imf)ortant  tobacco  pro- 
ducing State. 

The  most  delicious  tropical  fruits  grow  here  in  great 
abundance,  especially  pineapples  and  mangos.  As  Brazil 
is  the  only  ajuntry  in  the  Southern  Tropin's  where  fruit  is 
grown  and  cultivated  with  so  little  trouble,  a  very  profitable 
business  of  preserving  and  exporting  fruit  might  easily  be 
established.  Their  best  fruits  ripen  during  our  winter,  just 
at  the  time  when  fresh  fruit  is  so  expensive  in  Flurope. 

We  are  of  opinion  that  tiie  tide  of  prosperity  has  turned 
in  favour  of  Pernambuco,  and  as  she  is  adopting  a  policy 
of  liberal  progress  and  rapid  improvement,  British  firms 
may  with  advantage  study  the  present  conditions  more 
closely,  with  a  view  to  obtaining  a  share  in  the  work  of 
development.  This  also  applies  to  many  other  parts 
•of  Brazil. 


NOTES    ON    THE    CHEMISTRY    OF    THE 
LEAD    CELL. 


By  J.  HORSNELL  MAY,  M.I.E.E. 


The  time  has  passed  when  any  such  simple  formulas  as  those 
of  Gladstone  and  Tribe,  Darrieus  and  FitzGerald,  satisfy 
later  experience  with  the  lead  storage  battery.  Wade,  in  his 
theory  of  polymeric  lead  sulphates,  probably  touched  the 
fringe  of  the  reactions  which  may  and  do  occur.  Something 
of  the  nature  of  the  reactions  indicated  by  him  would  probably 
take  place  in  the  lead  peroxide — sulphuric  acid — lead  cell  j^er 
se,  but  this  has  not  yet  been  produced.  Every  cell  contains 
materials  which  to  a  greater  or  less  extent  affect  its  mtefnal 
changes  from  a  chemical  or  electrochemical  point  of  view, 
and  these  materials  doubtless  have  their  effect  on  the  pro- 
duction or  the  reduction  of  the  lead  sulphates,  as  well  as  in 
other  directions.  In  other  words,  there  are  always  substances 
in  a  cell,  the  presence  of  which  have  a  part  in  the  ultimate 
action  and  reaction  between  the  lead  active  material  and 
the  elementary  electrolyte.  These  substances  play  an 
important  part  in  the  behaviour  of  the  cell — substances 
which,  for  the  want  of  a  better  name,  may  be  termed 
"  impurities,"  and  which  may  be  defined  as  additions  to  the 
cell  which,  entering  into  chemical  or  electro-chemical  action, 
modify  those  changes  in  the  cell  which  would  take  place 
in  their  absence.  In  this  article  the  term  "  impurity  "  is  used 
in  this  sense. 

The  degree  and  class  of  sulphatation  (and  the  ease  of 
desulphatation)  are  largely  governed  by  these  impurities, 
although  it  is  admitted  that  in  certain  cases  their  presence 
may  to  some  extent  affect  the  reactions  from  a  physical 
cause. 

At  one  time  it  was  an  article  of  faith  that  stringent  purity 
in  the  lead  cell  was  essential.  To-day  this  article  of  faith 
has  become  an  established  fact,  so  long  as  the  impurities  are 
not  chosen  with  care.  It  would,  however,  appear  also  true 
that  impurities  are  often  beneficial. 

Some  time  ago,  a  systematic  agitation  was  started  in  order 
to  prove  that  a  minute  quantity  of  ammonium  in  the  elec- 
trolyte of  a  cell  was  necessarily  fatal ;  yet  it  is  known  that 
far  higher  percentages  have  not  been  without  good  effect. 
The  presence  of  chlorine  is  said  to  produce  good  results 
under  certain  conditions.  Zinc  added  to  negative  paste  has 
occasionally  given  beneficial  results.  Arsenic  (in  conjunc- 
tion with  copper)  has  proved,  after  the  closest  investigation, 
to  be  the  salvation,  in  at  least  one  case,  of  a  portion  of  a 
battery.  Iron  and  antimony  are  other  impurities  which 
have  been  greatly  condemned — yet  these  have  been  known 
in  particular  circumstances  to  give  beneficial  effects. 

In  connection  with  all  the  above  instances,  the  greatest 
care  has  been  taken  to  eliminate  the  influence  of  disturbing 
factors.  "  What  then,"  asks  the  engineer  with  a  battery, 
"  am  I  to  do — shall  I  add  ammonia,  arsenic  and  copper  to 
my  cells  in  order  to  keep  them  in  good  condition  ?  "  The 
answer  is  an  emphatic  *'  No,"  coupled  with  sympathy  for 
the  engineer  who  (having  heard  that  iron  might  conceivably 
be  good  under  certain  conditions)  dropped  French  nails 
into    his  cejls.     (The   thought    arises  that   arsenic,  in  the 


form  of  rat  poimu,  and  projxjrly  used,  might  iM/ssibly  be  a 
surer  and  quicker  end  to  that  enginfjer's  troubles.) 

The  promiscuous  use  of  impurities  is  not  advocated. 
What  is  wanted  is  a  keen  and  prolonged  examinatioD  into 
the  effect  of  impurities,  under  all  likely  conditions  of  usage 
to  which  cells  may  be  subject. 

It  haa  often  been  stated  by  those  who  should  l)e  best 
qualified  to  know,  that  the  use  of  wcxkI  sheet  separaV>r3 
increases  the  capacity  of  cells.  This  effc-^.-t  would  not  s<*m 
t(j  be  entirely  physical,  or  due  to  mo<iifications  in  cin:uiation 
of  the  electrolyte.  There  is  surely  a  cheniical  effect.  Again, 
the  benefit  of  certain  "  exf)anders  "  in  paste  (in  order  to 
prevent  it  from  shrinkage  and  to  keep  it  porous)  wni:' '  -  * 
seem  to  depend  entirely  on  {)liysical  action.  The  j. 
condition  of  the  paste  is  certainly  altered  (initially  and 
afterwards),  but  there  is  probably  Ix^yond  this  a  species  of 
load  action  due  t<j  the  electrochemic-al  effects  of  an 
impurity,  A  full  recognition  of  this  would  l)e  the 
beginning  of  the  end  of  the  fetish  of  purity.  Edison  uses 
lithium  in  his  alkaline  cells,  and  is  not  ashamed  to  own  that 
its  action  is  obscure.  The  actions  of  certain  impuriii-js 
which  may  be  beneficial  in  the  lead  cell  are  prolmbly  less 
obscure,  although  the  difficulties  in  the  way  of  their  eluci- 
dation are  many.  One  of  these  difficulties  is  found  in  the 
inaccuracies  of  chemical  analysis,  which  often  lead  the  patient 
observer  astray. 

Chemistry  is  one  of  the  exact  sciences,  and  it  might 
reasonably  be  inferred  that  within  fair  hmits,  chemical 
analysis  was  an  exact  art.  Experience,  however,  leads  one 
to  suppose  that,  in  matters  relating  to  the  storage  battery 
(and  the  materials  used  in  its  manufacture),  there  is  room 
for  very  considerable  improvement  as  far  as  the  analyst  is 
concerned. 

The  following  (culled  from  a  fuller  note-book)  are  a  few 
instances  which  show  the  vagaries  of  analysts,  care  having 
Ijeen  taken  to  choose  the  results  of  those  having  repute  : — 

(a)  It  was  desired  to  know  the  exact  percentage  of  ferric- 
oxide  in  certain  samples,  this  point  being  j)articularly  im- 
pressed upon  those  making  themselves  responsible  f<jr  the 
results  given.     The  percentages  certified  are  as  below  : — 


Analyst  1... 

„'       2... 

3... 


Sample  1.  Sample  2.  Sample  S, 

•0188  -0331  '0034 

•0126  '02  "0086 

•0108  —  — 


The  significance  of  the  above  can  be  seen,  when  taking 
the  writer's  own  figures  as  100  the  following  table  presents 
itself  : — 

Sample  1.  Sample  2.     Sample  3. 

Analyst  1 165  155                 36 

„         2 110  93                 91 

3 95  —                 — 

Disconcerting  as  the  above  figures  may  prove,  the  further 
examp'es  show  greater  discrepancies  : — 

(b)  A  sample  of  pig  lead  was  submitted  ti>  a  firm  of 
analysts,  with  the  result  that  the  figures  for  iron  and  for 
antimony  were  each  about  1,000  per  cent,  higher  than  the 
figures  from  another  source  (which  had  confirmation). 

(c)  A  sample  of  pig  lead  was  sent  to  a  metallui-gist  for 
estimation  of  impurities.  He  reported  •22  jx^r  cent,  of 
impurity,  and  on  the  absurdity  of  this  being  pointed  out.  he 
reconducted  his  analysis  and  gave  a  further  report  showing 
only  "02  per  cent. 

(d)  Two  samples  of  acid  were  certified  as  identical.  These 
were  sent  respectively  to  two  independent  analysts.  One  found 
the  presence  of  five  impurities,  which  the  other  did  ni>t  find,  -and 
the  latter  found  three  impurities  undiscovered  by  the  former. 
Only  two  like  impurities  were  found  by  both,  and  of  these  two 
the  quantitative  estimations  varied  by  1 92  per  cent,  and  by 
500  Y>GV  cent. 

(f)  Two  sjimples  of  acid,  known  to  be  of  the  same  order, 
were  submitted  to  an  analyst.  The  comparative  result-*  were 
absurd  and  contradictory.  One  impurity  was  given  as  ••4o7  jwr 
cent.,  instead  of  '045  ]>er  cent.,  in  one  Siimple.  while  con- 
forming to  a  figure  previously  obtained  in  the  other. 

(f)  In  a  case  before  the  High  Court,  which  centred 
round  a  certain  impurity  of  easy  estimation,  the  sworn  evi- 
dence as  to  its  quantity  varied  by  2o0  per  cent. 

These  facts  and  figures  show  one  of  the  difficulties  to  be 
'overcome  before  the  "impurities"  in  a  lead  cell  can  have 
their  action  rightly  determined. 
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NOTES  FROM   CANADA. 


[from  our  special  correspokdent.] 


Some  forty  municipalities  and  villages  in  tbe  province  of 
Ontario  voted,  on  January  1st,  on  the  question  as  to  whether 
tliey  were  in  favour  of  obtaining  electric  power  from  the 
Ontario  Hydro-Electric  Power  Commission.  Every  place 
voted  in  favour,  and  in  most  cases  the  majorities  Avere  very 
large.  As  these  townships  are  distributed  over  all  the  older 
parts  of  the  province,  and  many  of  them  are  quite  small 
communities,  it  shows  the  evident  desire  of  the  people  of 
Ontario  to  own  and  utilise  its  water-powers  for  themselves. 
There  is  talk  of  the  Commission  buying  out  the  Electric 
Power  Co.,  which  supplies  current  in  a  large  part  of  Eastern 
Ontario,  and  mention  of  which  has  already  been  made  in 
these  Notes. 

Very  wide  legal  powers  are  possessed  by  the  Commission, 
and,  besides  acting  as  a  distributor  of  power,  it  intends  to 
draw  up  and  enforce  rules  and  regulations  relating  to  the 
generation,  transmission,  distribution  and  application  of 
electrical  energy  throughout  the  province.  At  the  request 
of  any  municipality  the  Commission  also  prepares  estimates 
of  the  cost  of  supplying  hydro-electric  power,  and  takes 
measurements  of  stream-flow,  &c.,  in  cases  where  undeveloped 
water-power  is  available  locally.  The  Commission  also  acts 
as  a  mediator  between  municipalities  and  private  companies 
if  desired. 

One  of  the  aims  of  the  Commission  for  the  near  future  is 
the  supply  of  electrical  energy  to  farmers  for  agricultural 
and  dairy  purposes,  and,  of  course,  for  lighting. 

If  it  be  possible  to  carry  out  tliis  scheme  successfully,  the 
country  districts  of  Ontariovvill  become  much  more  attractive 
than  they  are  at  present,  as  the  roads  and  streets  of  small 
villages  will  be  comparatively  well  lighted,  and  a  good  deal 
of  the  drudgery  of  farm  work  will  be  done  by  machinery. 

The  Conservation  Commission  of  Canada  has  just  issued 
a  comprehensive  and  extremely  interesting  report  on  the 
Avater-powers  of  the  Dominion.  The  Avater-powers of  Western 
Canada,  although  touched  upon  in  the  report,  are  to  be  dealt 
with  more  fully  in  a  later  one.  The  present  report  contains 
a  number  of  very  good  photographs  of  some  of  the  more 
important  waterfalls,  in  addition  to  which  six  large  maps  are 
issued  in  conjunction  with  it.  The  writer  hopes  to  give 
some  interesting  details  from  this  report  shortly. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  afpear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  mompnt.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  Association  of  Consulting  Engineers. 

The  attention  of  our  client  Mr.  A.  H.  Dykes,  of  11, 
Victoria  Street,  Westminster,  S.W.,  who  is  the  honorary 
secretary  of  the  Association  of  Consulting  Engineers,  has 
been  drawn  to  the  leading  article  headed  "  The  Association 
of  Consulting  Engineers,"  which  appeared  in  the  issue  of 
your  paper,  the  Electrical  Eeview,  for  January  12th, 
1912.  The  article  contains  the  following  statement : — "  The 
honorary  secretary  himself  ....  if  we  are  not 
mistaken,  is  a  director  of  a  contracting  company  which  under- 
takes wiring  work  in  comiection  with  schemes  in  which  he  is 
interested." 

This  statement  is  quite  untrue  and  without  any  foundation 
whatever. 

As  it  certainly  will,  if  not  contradicted,  cause  our  client 
considerable  injury  in  his  profession,  we  must  request  you  to 
publish  this  letter  in  your  next  issue,  and  in  as  prominent  a 
position  as  that  in  which  the  statement  complained  of 
appeared. 

Faithfall  &  Owen. 

Westminster,  January  \^ih,  1918. 


[Before  the  above  letter  reached  us  we  had  been  informed 
by  Mr.  Dykes  that  we  were  mistaken  in  the  statement  le- 
ferred  to  by  our  correspondents,  and  that  being  so,  of  course, 
we  have  no  hesitation  in  withdrawing  it. — Eds.  E.R.] 


Capital  and  Labour. 

As  a  working  electrician,  I  was  keenly  interested  in  your 
open  letter  on  Capital  and  Labour,  and  write  to  thank  you 
for  inserting  the  same.  It  is  not  to  be  expected  that  the 
Trade  Union  leaders  like  it,  but  it  cheers  all  true  workers  to 
find  that  at  least  one  pajier  is  not  afraid  to  support- justice 
against  the  unions. 

It  is  not  often  that  we  working  men  express  our  views  in 
the  Press,  but  this  is  not  because  we  do  not  feel  the  tyranny 
of  the  unions  quite  as  much  as  the  masters. 

When  I  use  the  term  workers  (so  loved  by  our  present- 
day  politicians),  I  use  it  in  the  true  sense,  i.e.,  by  applying^ 
it  to  the  men  who  do  work,  and  have  an  interest  in  that 
work — not  clock-watchers  and  shirkers. 

I  often  try  to  find  what  good  the  unions  have  done  the 
real  worker.  All  I  can  find  is  that  in  most  cases  the  same,, 
and  in  some,  better  wages  are  paid  to  the  unskilled 
than  to  the  skilled  worker.  In  skilled  workers  I  include 
draughtsmen,  engineers,  assistants,  &c. 

How  often  does  one  notice  vacancies  advertised  for  the- 
al)ove  at  wages  far  below  that  of  a  dock  labourer  or  a  coal 
miner  ? 

Trade  Union  leaders  are  fond  of  talking  about  political 
economy.  Is  it  ideal  economy  from  a  political  point  of 
view  to  overpay  a  class  of  man  whose  only  interests  are  beer,, 
baccy  and  football,  at  the  expense  of  the  men  who  have  first 
to  go  through  years  of  training,  and  whose  interests  are  such 
as  to  increase  the  better  trades,  for  instance,  such  as  tool- 
making,  book-binding,  &c.,  and  who  is  usually  keen  on 
improving  himself  and  his  trade.  I  maintain  that  it  is- 
impossible  to  go  on  increasing  the  unskilled  wages  at  the 
rate  which  has  been  done  of  late  without  making  the 
skilled  man's  lot  harder. 

A  real  woi'king  man's  politics  consist  only  in  his  wanting 
a  fair  Avage.  The  politician  talks  a  lot,  but  only  giA'es  him 
inspectors,  causes  ill-feeling  between  his  master  and  himself, 
puts  up  the  price  of  production,  and  therefore  the  cost  of 
living,  and,  Avorst  of  all,  reduces  his  chance  of  getting  a 
better  job. 

If  the  unions  are  ever  to  help  the  real  worker,  and  draw 
him  to  their  ranks,  they  must  throw  over  the  political  section,, 
and  Avork  for  what  they  only  pretend  to  do  now,  i.e.,  to 
improve  the  workers'  conditions,  and  that  must  be  in  a 
common-sense  manner  with  honest  men  for  leaders,  not  job 
grabbers. 

It  would  not  be  long,  under  these  conditions,  before  most 
of  our  works  would  be  running  under  a  co-operatiA-e  system, 
and  England's  trade  regaining  what  it  has  lost  in  the  past 
through  strikes  and  the  fear  of  them. 

A  Conscientious  Worker, 


Old  Carbon  Ends. 


A  correspondent  from  the  Straits  Settlement  asks  foi' 
a  suggestion  regarding  the  utilisation  of  old  arc-lamp  carbon 
ends.  Instead  of  consigning  them  to  the  cinder  tip  or 
mortar  mill,  experience  has  shown  that  they  may  be  employed 
Avith  advantage  in  connection  with  lightning  conductor 
work.  Owing  to  the  higher  conductivity  of  pure  carbon 
compared  with  coke,  the  unconsumed  pieces  of  arc-lamp 
carbons  make  an  excellent  bed  for  conductor  earth  plates. 
The  resistance  is  low  and  the  demand  rarely  exceeds 
the  supply.  About  six  bushels  per  hole  is  a  reasonable 
allowance. 

A  more  ingenious,  though  less  practical,  suggestion  is  that 
of  cementing  several  ends  together,  so  as  to  form  a  single 
long  carbon.  The  procedure  is  as  follows  :  First  cut  the 
ends  of  the  pieces  so  as  to  allow  them  to  fit  together,  then 
cover  the  ends  Avith  a  paste  made  of  water  glass  and  powdered 
carbon,  afterwards  lightly  pressing  the  pieces  together  and 
allowing  time  to  dry  and  harden.  Such  made-up  carbons 
were  found  to  be  satisfactory  when  a  number  of  tests  were 
made  several  years  ago.  They  burned  both  with  direct  and 
alternating  currents  just  as  well  as  new  carbons,  even  at  the 
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junctions.  The  resistance  was  but  little  p^eater  than  that 
of  new  carbons,  whilst,  as  refrards  mechanical  strength,  the 
made-up  carbons,  wlien  subjected  to  a  uniform  stress,  were 
found,  if  anything,  more  liable  to  break  between  joints  tlian 
at  the  joints. 

The  exception  to  this  rule  was  noticeable  in  the  case  of 
open  type  d.c.  arc  lamps,  where  the  excessive  rush  of  current 
at  the  moment  of  striking  the  arc  acted  disastrously  upon 
the  made-up  carbons.  The  jointed  ends  became  red  hot, 
then  incandescent,  and  immediately  afterwards  broke  iiitc^  as 
many  parts  as  there  were  jointed  sections.  Experiments  with 
enclosed  lamp  jointed  carbons  were  invariably  successful. 

The  whole  of  the  foregoing  observations  have  reference  to 
solid  carbons  ;  the  subject  of  mineralised  carbons  is,  there- 
fore, not  dealt  with. 

J.  H.  Riinnett. 

Bolton,  January  15///,  1912. 

[An  article  on  the  subject  by  Mr.  Runnett  appeared  in 
our  issue  of  August  17th,  190G,  giving  more  detailed  in- 
formation.— Eds.  E.R.] 


The  Economy  of  Electric  Cooking. 

It  has  been  frequently  stated  that  meat,  when  roasted  in 
an  electric  oven,  loses  only  about  10  per  cent,  in  weight,  as 
compared  with  a  loss  of  about  30  per  cent,  when  cooked  in  a 
gas  or  coal  heated  oven.  But  does  that  mean  that  30  per 
cent,  of  the  actual  meat  disappears  ?  Is  it  not  almost 
entirely  water  which  evaporates  ?  Surely  no  appreciable 
amount  of  the  nutritive  substances  in  the  meat  vanishes  into 
thin  air  ? — a  small  quantity  of  the  juices  may  run  out  of  the 
meat,  but  that  would  only  represerlt  a  very  small  fraction  of 
30  per  cent,  of  its  weight,  and  would,  moreover,  be  saved.' 

If  my  supposition  is  correct,  I  fail  to  see  where  the  saving 
of  meat  due  to  cooking  by  electricity  comes  in,  for  the  only 
-effect  of  cooking  by  the  older  methods  is  that  the  meat  is 
obtained  in  a  more  concentrated  condition,  and  a  corres- 
pondingly smaller  quantity  of  it  should  be  needed  to  satisfy 
the  appetite. 

I  am  open  to  correction,  and  I  hope  I  may  be  wrong,  for 
I  am  a  whole-hearted  -  supporter  of  electricity.  But  if  I  am 
right,  it  does  seem  to  me  that  the  new  "electric  cooking" 
poster  of  the  Electric  Supply  Publicity  Committee  is  based 
on  a  mis-statement  worthy  of  the  Journal  of  Gas  Lighting. 

6.  C.  Allinghaiu. 

Hendon,  January  \bth,  1912. 

[We  refer  to  this  matter  in  our  leading  columns. — 
Eds.  E.R.]  / 


LEGAL 


AvBmuKY  V.  The  National  Telephone  Co. 

In  the  Chancery  Division  on  January  11th,  this  action  was  agfain 
mentioned  to  Mr.  Justice  Joyce  on  a^  application  to  fix  a  date  for  the 
•trial. 

Mr.  Younger,  K.C.,  reminded  his  Lordship  that  the  question  to 
be  determined  was  as  to  the  right  of  the  debenture  stockholders  to  a 
premium  on  the  redemption  of  their  security  under  the  terms  of  the 
sale  of  the  company's  undertakinji-  to  the  Post  OflBce.  When  the 
motion  for  an  injunction  came  on,  it  was  recognised  that  it  would 
not  benefit  anybody  to  stop  th«  sale,  and  it  was  agreed  that  £50,000, 
-which  was  the  amount  in  dispute,  should  be  placed  in  joint  names 
pending  a  decision  of  the  dispute.  He  now  asked  that  a  convenient 
date  early  these  sittings  should  be  fixed  for  the  trial. 

His  Lordship  :  There  i«  no  hurry,  except  to  get  the  money. 

Mr.  Percy  Wheeler  said  that  the  parties  were  anxious  to  have 
the  matter  disposed  of.  Next  Monday  fortnight  (January  29th), 
•would  be  a  convenient  day. 

His  Lordship  said  that  the  case  must  be  mentioned  again  later. 
He  could  not  fix  a  date,  and  it  was  quite  possible  that  some  other 
Judge  would  try  it. 


The  Davis  Electrical  Co.,  Ltd. 

Mb.    Justice   Neville,   sitting  for  the  disposal  of  companies' 
winding-up  business,  had  before  him  on  Tuesday,  January  Kith,  a 
petition    by   James  McDougall,   for   an  order  for  the  compulsory 
winding  up  of  the  Davis  Electrical  Co.,  Ltd. 
Mjb.  Jenkins,  K.C.,  in  support  of  the  petition,  said   that  the 


rcHp<jndent  company  wa«  forme<l  in  i;^'i8  to  take  over  a  bnninesB  of 
dealers  in  and  manufacturern  of  elwjtric  lainpf .  It  was  in  the  nature 
of  a  private  company,  and  the  nominal  ';apital  waa  £3.«iOO.  divided 
into  1,000  preference  and  2,000  ordinary  fchar<,-«.  For  the  Bale  of  hia 
businefts  to  the  company,  Mr.  Davw  received  £1.998,  which  wa« 
satisfied  as  to  £998  by  the  issue  of  fully-paid  ordinary  ebares,  and 
£1,000  was  satisfied  by  the  issue  of  a  debenture  which  was  a  first 
charge  on  the  assets  of  the  company.  Further  debentures  were 
issued  by  the  company,  which  were  all«-ged  to  have  been  iesaed  in 
consideration  of  cash.  There  were  two  directors  of  the  compauy — 
Mr.  Davis  (who  was  entitled  to  £000  a  year,  which  £.'<XJ  he 
received  right  up  to  the  date  of  liquidation)  and  a  Mr.  Howlett 
(who  was  entitled  to  78.  a  weekj.  The  company  from 
the  commencement,  said  counsel,  carried  on  busineea  at 
a  loss,  and  in  fact,  it  rt'as  alleged  that  Mr.  Davis  was 
himself  carrying  on  business  at  a  loss  when  the  com- 
pany was  formed.  The  petitioners  were  creditors  for  gocds 
supplied,  and  it  was  alleged  that  the  company  went  on  trading' 
right  UD  to  the  time  that  it  went  into  voluntary  liquidation,  and 
receiveo  goods  to  a  considerable  value,  which  goods  were  now 
claimed  by  the  debenture-holders.  Those  debenture-holders  were 
Mr.  Davis  and  a  Mr.  Levy,  who  was  said  to  be  his  father-in-law. 
The  resolution  for  voluntary  winding-up  was  passed  on  October 
11th,  1911,  and  Mr.  Corfield,  an  accountant,  was  appointed 
voluntairy  liquidator.  He  was  also  appointed  receiver  and  manager 
for  the  debenture-holders,  and  although  no  allegation  whatever 
was  made  against  Mr.  Corfield,  the  petitioners  felt  it  was  to  the 
interest  of  the  creditors  that  an  independent  liquidator  should  be 
appointed. 

Mr.  Younger,  K.C,  for  the  company,  offered  that  an 
independent  liquidator  should  be  appointed,  but  objected  to  a 
compulsory  77inding-up  on  the  ground  of  expense.  The  resolution 
for  voluntary  windinc-up,  he  said,  had  the  support  of  creditors  to 
the  amount  of  £1,884  odd,  out  of  a  total  liability  of  £3.3.33. 
Mr.  Corfield  was  a  complete  stranger  to  the  parties  until  he 
was  appointed  liquidator.  The  principal  reason  urged  by  the 
petitioners  for  the  interference  of  the  Court,  seemed  to  be 
that  goods  to  the  value  of  about  £1,600  were  obtained  by 
the  company  within  a  few  months  of  the  voluntary  liquidation, 
but  such  a  contention  rather  savoured  of  hyprocisy,  for  the 
goods  the  petitioners  had  supplied  during  the  last  few  months 
were  but  for  a  very  small  amount,  and  they  were  seeking  to  get  the 
advantage  of  the  larger  quantity  of  goods  supplied  by  the  other 
creditors. 

Mr.  Harman,  for  Mr.  Davis,  objected  to  a  compulsory  order  on 
the  ground  that  the  voluntary  liquidation  was  for  the  benefit  of  all 
the  creditors. 

His  Lordship  said  he  thought  that  in  a  case  such  as  this  he 
must  give  effect  to  the  wishes  of  the  majority  of  the  creditors,  and 
there  must  be  a  compulsory  ord^r. 

The  usual  order  for  winding  up  the  company  compulsorily  was 
made  accordingly. 


OUR  LEGAL  QUERY  COLUMN. 

[  Questions  addressed  to  this  colvmn  should   be  written  an  one  side 

of  the  paper  only  J] 


"Vexed"  writes  : — "I  bougnt  certain  telephones  as  per  advertise- 
ment in  your  paper,  '  the  lot '  going  for  l!  .5.  I  had  two  on  appro. 
at  first,  conditionally  that  if  I  did  not  buy  I  paid  carriage  on 
return.  The  seller,  instead  of  sending  carriage  paid,  sent  carriage 
forward,  and  asked  me  to  send  them  on  to  another  firm  carriuge 
*'orward  if  I  did  not  buy.  I  protested  against  sending  them  to  any 
one  but  himself,  as  a  third  person  might  involve  complications. 
I  offered  him  £4  10s.  for  telephones  dfUtcred.  This  he  refused  to 
accept,  and  said  he  would  send  them  if  I  would  send  cheque  for 
five  guineas,  .5s.  being  for  boxes  to  pack  them  in.  I  replied  he  was 
legally  bound  by  his  advertisement  and  by  sending  appro,  instru- 
ments on  the  terms  as  advertisement.  I  said  I  accepted  his  offer, 
as  advertisement,  for  £5  for  telephones  deVnered  to  me.  By  this  I 
meant  carria^/e  ptiid,  and  not  fre*'  on  rail.  I  told  him  I  should 
pay  for  no  boxes  or  any  packing,  as  that  had  nothing  whatever  to 
do  with  me.  as  he  could  deliver  as  he  liked,  either  by  railway 
company,  motor-car  or  any  means,  as  I  bought  the  telephones 
delivered  to  me,  and  they  were  his,  and  at  his  responsibility,  till  I 
accepted  them  as  being  equal  to  samples.  Of  course,  I  sent  cheque 
with  order,  as  he  would  not  send  goods  without  cash,  and  I 
deducted  the  carriage  of  goods  sent  on  appro. 

"  He  then  sent  the  remaining  goo<ls  carriage  forward.  I  refused 
them,  and  they  have  lain  on  railway  company's  hands  for  some 
days,  and  I  maintain  they  are  not  mine  till  I  accept  them,  and  free 
of  any  liability.     He  refuses  to  pay  carriage. 

"  Ithink  that  such  goods  as  these,  when  advertised,  are  bound 
to  be  delivered  free  to  buyer,  and  they  are  sender's  goods  till 
accepted." 

*,*  There  is  no  rule  of  law  which  provides  that  goods  bought 
must  be  sent  by  the  seller  to  the  buyer  at  the  expense  of  the  seller. 
It  19  difficult  to  see  how  any  such  undertaking  on  the  part  of  the 
seller  is  to  be  inferred  from'  the  contract  ;  and  there  is  no  form  of 
action  by  which  the  expense  of  sending  or  packing  could  be 
recovered'  from  the  buyer.  When  the  goods  "'on  appro."  arrived 
carriage  forward,  the  buyer  then  had  the  option  of  refusing  to 
accept  on  the  ground  that  he  wanted  to  take  delivery  at  the  seller's 
place  of  business  :  but  if  (as  is  most  likely)  he  asked  for  two  to  be 
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sent  "'on  appro.,"  it  seems  that  the  seller  was  entitled  to  send  them 
"carriage  forward."  ''Vexed"  mi<rht  now,  in  assertins'  his  full 
leg'al  ri.shts,  say  that  the  contract  was  to  take  delivery  at  the  seller's 
place  of  business,  and  claim  delivery  there  :  but  then  he  will  only 
have  the  expense  of  payingf  carriage  over  ajjfain  to  his  own  place. 


inductance  is  then  joined  across  the  resistance,  and  the  other 
coil  in  series  with  resistjuice  is  joined  across  the  inductance.  The 
arrangement  then  forms  a  kind  of  Wheatstone  bridgre,  which  i& 
balanced  at  normal  frequency,  but  any  change  in  the  frequency 
will  upset  the  balance  and  cause  a  corresponding  deflection  of  the 
pointer.  It  will  be  seen  that  a  very  open  and  uniform  scale  is* 
obtained,  with  a  high  dejiree  of  accuracy.  The  higher  harmonics 
are  damped  out  with  an  extra  inductance. 


THE    PHYSICAL    SOCIETY    EXHIBITION. 


CConcluded  from  page.  53.) 

Weston  Electrical  Instrument  Co. 

A  LAEGE  variety  of  switchboard  and  portable  instruments  of  the 
dynamometer,  permanent-magnet,  moving-coil,  and  iron  types  was 
exhibited,  together  with  interesting  power  factor,  frequency  and 
wattmeters,  and  a  new  synchroscope — all  of  which  were  excellent 
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Fig,  14. — Diagram  of  Connections  op  Synchkoscope, 


illustrations  of  the  beautiful  workmanship  and  skilled  design  which 
have  always  characterised  the  Weston  instruments.  Delicacy  com- 
bined with  strength  is  a  marked  feature  of  the  movements,  and  it  is 
interesting  to  see  the  principles  which  guide  the  designer  of  heavy 
structures  embodied  in  the  construction,  for  example,  of  a  delicate 
pointer,  which  is,  in  fact,  described  as  "  a  triangular  truss  with 
tubular  members."  The  total  weight  of 
the  movable  system  of  a  Weston  single- 
phase  wattmeter  is  only  r84  grammes,  and 
the  power  consumed  at  full  load  is  less  than 
4  watts  at  110  volts;  the  accuracy  of  the 
readings  is  practically  independent  of  fre- 
quency, power  factor  and  temperature. 

The  new  synchroscope  is  not  of  the  rotat- 
ing type  :  it  operates  on  a  novel  principle, 
the  mechanism  being  very  similar  to  that 
of  the  single-phase  wattmeter,  except  that 
both  fixed  and  movable  coils  are  wound 
with  fine  wire.  The  connections  are  shown  in 
the  accompanying  diagram,  fig.  14,  p,nd  the 
appearance  of  the  instrument  is  represented 
in  fig.  15.  A  lamp  is  inserted  behind  the 
dial,  and  throws  the  shadow  of  the  pointer 
upon  the  latter  ;  in  this  lies  the  novel  and 
extremely  ingenious  device  upon  which  the 
working  of  the  instrument  depends. 

The  two  circuits  of  the  wattmeter  mecha- 
nism, as  shown  in  the  diagram,  are  in  series 
respectively  with  a  condenser  and  an  induct- 
ance coil,  so  adjusted  that  when  the  applied 
pressures  are  in  phase,  the  currents  are  in 
quadrature,  and  instead  of  the  maximum 
deflection,  the  pointer  stands  at  zero.  If 
the  pressures  are  out  of  phase,  the  pointer 

will  be  deflected  to  one  side  or  the  other,  depending  on  which 
is  the  leading  pressure,  and  when  the  pressures  are  exactly 
opposite  the  pointer  again  stands  at  zero.  Thus,  if  one  circuit 
is  connected  to  the  bus-bars  and  the  other  to  the  incoming 
machine,  the  pointer  will  oscillate  to  right  and  left.  But  the  lamp 
at  the  same  time  is  lighted  and  extinguished  in  the  usual  way,  and 
as  it  is  out  when  the  pressures  are  in  opposite  phase,  the  passage  of 
the  pointer  through  zero  at  this  moment  cannot  be  seen.  The 
result  is  that  when  the  incoming  machine  is  running  too  fact,  the 
pointer  is  only  seen  while  it  is  moving  from  left  to  right,  giving  a 
perfect  illusion  of  continuous  revolution. 

Similarly,  when  the  incoming  machine  is  slow,  tijc  pointer 
appears  to  levolve  in  the  opposite  direction.  Finally,  when  the 
speed  is  right  and  both  pressures  are  in  phase,  the  pointer  stands  at 
the  zero  index  mark,  and  the  lamp  is  bright.  It  is  impossible  to  mis- 
take the  indications  of  this  beautiful  device,  which  shows  to  a  very 
close  approximation  the  relation  between  the  phases,  and  clearly 
indicates  which  machine  is  the  faster. 

In  the  Weston  power-factor  meter,  which  is  a  special  form  of 
the  electro- dynamometer,  the  movable  system  consists  of  two 
circular  coils  mounted  on  the  same  staff  in  planes  at  right  angles 
to  one  another  ;  one  is  not  slipi)ed  inside  the  other,  as  this  would 
render  magnetic  equality  impossible — the  coils  are  actually  inter- 
laced, layer  by  layer,  where  they  cross  and  are  thus  practically 
identical. 

The  frequency  meter  is  illustrated  herewith,  without  the  cover  ; 
it  has  a  soft-iron  needle,  with  two  fixed  coils  at  right  angles,  and 
the  movable  system  is  uncontrolled.  A  resistance  and  inductance 
are  connected  in  series  across  the  mains  ;  one  coil  in  series  with  an 


Harry  W.  Cox  &  Co.,  Ltd. 

An  interesting  item  of  this  exhibit  was  Mr.  B.  H.  Morphy's  flux- 
meter,  consisting  of  a  small  Qoil  carried  on  a  frame  suitable  for 
insertion  into  the  air-gap  of  a  dynamo,  and  provided  with  an  arrange- 
ment of  lamp,  mirrors  and  scale  to  indicate  the  deflection  when  ar 
small  current  was  passed  through  the  coil.  The  latter  being 
mounted  on  a  radial  arm  could  be  moved  to  various  positions,  and 
the  field  in  the  air-gap  could  thus  be  plotted,  under  all  con- 
ditions of  loading. 

A  new  glass,  made  with  lithium  and  twice  as  permeable  to 
X-rays  as  soda  glass,  was  shown  in  use,  fitted  into  an  X-ray  tube. 

Gambrell  Bros. 

This  firm  exhibited  Dr.  Lowndes's  thermo-electric  potentiometer^ 
having  a  range  of  0-5,000  microvolts  and  designed  for  the  measure- 
ment of  the  small  e.mp.'s  obtained  from  thermo-elements  ;  a  new 
pattern  of  discharge  key  for  insulation  resistance  testing,  &c ,  and. 
a  variety  of  other  apparatus. 

R.  &  J.  Beck,  Ltd, 

A  new  model  of  photometer — the  "  Holophane  Lumeter  " — wa3- 
shown  by  this  firm  ;  it  is  a  portable  instrument  consisting  of  a 
small  box,  fig.  17,  in  which  an  illuminated  disk  c  can  be  seen,  with  an. 
aperture  D  in  the  centre  through  which  the  surface  to  be  tested  is 
viewed.  By  turning  a  pointer  H  on  the  top  of  the  box  the  brightness 
of  the  disk  can  be  adjusted  to  equality  with  that  of  the  object,  and 
is  read  on  a  scale  of  candle- feet  K.  The  range  of  the  instrument  is 
from  Yurr  to  2,000  candle-feet.  The  screen  is  illuminated  by  an. 
incandescent  electric  lamp  b  and  storage  battery.  For  testing  the 
illumination  of  a  horizontal  surface,  a  screen  can  be  supplied  which 
automatically  takes  up  a  horizontal  position  without  levelling,  and 
a  daylight  attachment  is  also  made. 


Fig.  15. — Phantom  View  op 
Synchroscope, 


Fig.  16. — Frequency  Meter, 
without  the  Cover. 


Another  exhibit  was  Dow's  new  candle-power  standard,  an 
extremely  ingenious  device  in  which  two  lamps  are  used — one  a 
carbon,  the  other  a  metallic-filp.ment  lamp.  The  brightness  of 
these  lamps  varies  with  the  current  according  to  different  laws,, 
and  by  varying  the  current  a  point  can  be  found  at  which  the  twos' 


Fig,  17, — The  Holophane  Lumeter. 


lamps  are  of  exactly  equal  power,  as  judged  by  a  photometer  ;  tbi* 
is  then  a  standard  c.p.,  which  can  always  be  set  independently  of  the 
supply  voltage  or  any  other  external  condition. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Adams  "Igranic"  Seini-Aiitoniatic  Machine  Starters. 

The  Adams  Manufactuhixo  Co.,  Ltd.,  of  lic-dforJ,  have  intro- 
duced a  series  of  semi-automatic  starters  for  motors  of  small  size, 
whi?h  ensure  full  protection  for  the  machine  and  the  .startinfj- 
resistauce  at  all  times,  one  of  which  is  illustrated  in  the  accompany- 
in,^  fitrures.  After  closing'  the  main  switch  shown  tielow  the  starter, 
the  handle  of  the  latter  is  raised,  and  by  this  movement  the  circuit 
is  closed  throuj^h  all  the  starting.'-  resistance.  The  wei^rhted  resist- 
ance arm  then  falls  \>y  {gravity  at,'-ainst  the  action  of  a  dashpot. 
ff  radually  cuttinfj  out  the  resistance.  The  main  circuit  is  opened 
on    the   failure   of  supply,  or   on   pressure   of  a    releasing   button 


Fig.  1.— Complete 
Semi-automatic  Starter. 


Fig.  2. — Starter  with 
Covers  Removed. 


attached  to  the  case  of  the  starter,  or  of  distant  stop  push-buttons. 
A  separate  retrulator  can  bo  mounted  on  the  same  frame  for  shunt 
speed  refrulation  if  desired.  The  rate  of  starting  can  be  varied  by 
adjusting  the  dashpot.  It  will  be  seen  that,  after  closing  the  main 
switch,  only  one  operation  is  required  to  start  the  motor. 

Dowsing  CookiLg-  Range. 

The  Dowsing  Radiant  Heat  Co.,  Ltd.,  of  105,  GreatJPortland. 
Street,  W.,  have  introduced  an  electric  cooking  range,  of  which  we 
jrive  an  illus-tration,  fig.  3.  The  oven  is  heated  from  the  outside, 
and  takes  a  maximum  of  3,000  watts  ;  a  grill  is  provided  on  the 
top  of  the  oven  for  grilling  and  toasting,  taking  1,200  watts,  and 


there  are  two  liot  plates  taking   1,1<>«;  ati<i    r  mu  watti 
with   lower  heats  controlled  by  switchc-e.     A  smaller  : 
mad«. 

The  oveo  will  cook  a  thxee-coorBj  dinner  Ijr  12  peopl(>,  cooiaminfr 
about  6  nnitH  ;  aa  ordinary  breakfast  for   12  people,  conflicting  of 


Fig.  3.— Dowsing  Elictric  Cooking  Range. 

bacon,  eggs,  toast,  and  boiling  water  (|  of  a  pint  per  person)  would 
require  from  \-^  to  2  units,  and  a  lunch  for  12  persons,  3^  units, 
These  figures  are  taken  from  practical  tests. 

Arc  Lamp  Lowering  Gear, 

The  Nokth-Western  Electrical  Appliance  Co.,  of  Darling- 
ton (, formerly  Cathcart,  Glasgow),  who  make  a  special  line  of  the 
above,  have  sent  us  some  illustrations  showing  recent  development* 
in  connection  with  their  equipments  of  arc  lamp  lowering  gear. 

Fig.  6  shows  a  new  type  of  central  carrier  lowering  head,  which 
is  operated  by  a  single  rope.     The  gear  is  the  company's  standard 


Figs.  4  and  5.— Types  of  Span-wiukjLamp  Suspensions 


F  i.  0. — Central  Gabrieb 
i.owEBiNG  Head. 
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pattoni  No.  3  clip  design,  ami  has  a  di;k  of  metal  A  attached  to  the 
lowering-  flange  ;  this  disk  lowers  on  to  a  special -shaped  fork  B 
attached  at  right  angles  to  an  upright  lever-arm  c.  When  the  lamp 
is  lowered  on  to  this,  its  weight  carries  the  lever  outwards.  The 
lever-arm  has  a  broad  grooved  pulley  which  engages  with  the  rope, 
and  when  it  is  in  position  the  lamp  is  lowered.  The  fork  is  so 
designed  as  to  catch  the  plate  when  the  lamp  is  being  raised  and 
lever  the  lamp  into  position  and  guide  it  up  into  the  suspension  and 
contacts.  The  attachments  are  very  simple,  and  we  are  informed 
that  the  device  is  reliable  and  efficient.  Old  frames  can  be  readily 
adapted  to  suit  this  lowering  equipment.  No  unsightly  span  rods, 
or  costly  inner  frame,  are  required.  The  gear  is  operated  by  a 
single  rope  from  the  side,  there  being  no  skill  required  in  operating, 
as  the  self-sustaining  direct-wind  winch  prevents  any  sudden 
jarring  or  rough  usage  by  unskilled  or  careless  operators. 

Figs.  4,  5  ^nd  7  show  their  span-wire  side  lowering  equipments 
with  lamp,  and  span-rope  automatic  contacts  and  suspension  gears. 
Fig.  5  shows  a  simple  and  cheap  arrangement  ;  the  cable  is 
suspended  on  pulleys  and  cleats  on  the  span-wire,  and  folds  into 
the  side.  The  lamp  does  not  lower  until  it  is  brought  to  the  side, 
and  thus  avoids  fouling  overhead  wires  and  street  traffic. 


stampings,  which  are  then  drawn  together  with  the  bolts.  As  the 
copper  tape  is  cut  off  a  bobbin  to  suit  the  circumference  of  the 
pipe,  and  the  same  stampings  are  always  used,  only  one  size  of  clip 
need  be  kept  in  stock  ;  if  necessary,  two  or  three  thicknesses  of 
tape  may  be  used,  where  the  earth  current  is  likely  to  be  heavy. 
The  stampings  and  tape  are  supplied  in  two  standard  sizes.  It  will 
be  noticed  that  the  clip  is  also  suitable  for  earthing  or  bonding  the 
sheathing  of  electric  cables,  and  conduits. 

"  Korfund  "  Foundation  Plates. 

The  Kobfund  Co.,  of  47,  Victoria  Street,  S.W.,  are  introducing 
into  this  country  their  patgnt  foundation-plates,  which  are  made 
of  strips  of  selected  cork,  treated  so  as  to  preserve  their  elasticity 
and  resiliency,  and  bound  together  in  iron  frames,  stiffened  by  tie- 
bars.  The  plates  are  made  in  various  sizes,  and  are  laid  under  the 
foundation  block,  covering  the  whole  area.  The  cork,  in  the  sub- 
stance of  which  air  is  imprisoned,  acts  like  a  pneumatic  cushion, 
and  thus  forms  an  admirable  an ti- vibration  layer  ;  it  is  claimed 
that,  unlike  rubber  and  felt,  the  cork  retains  its  elasticity  perma- 
nently.  Fig.  H  shows  in  section  the  application  of  "  Korfund  "  to  the 


Fig.  9. — "  Korfund  "  Foundation 
Plate  for  Diesel  Engine. 


Fig.  7. — Automatic  Contact  Suspension  Gear. 


The  company  have  a  simple  automatic  suspension  (only)  side 
lowering  equipment  in  which  the  cable  swings  down  with  the  lamp. 
They  also  supply  span-rope  clamp-pulley  couplings  for  attaching 
their  ordinary  gears  to  span  wires,  for  lowering  the  lamps  in  the 
centre  of  the  street  instead  of  at  the  side.  This  arrangement, 
although  cheaper  and  the  simplest  possible  arrangement,  is  not 
suitable  for  busy  thoroughfares. 

Their  Nos.  2  and  3  gears  have  undergone  many  important  minor 
improvements  and  developments  since  they  were  last  reviewed  in 
oni:  pages.  We  understand  that  they  have  been  largely  adopted 
by  Glasgow,  Belfast,  Dublin,  Bristol,  Newcastle  and  other  Corpora- 
tions, &c.,  and  by  the  British  Admiralty. 

The  firm  have  recently  introduced  new  patent  gears  for  auto- 
matically short-circuiting  the  contacts  when  the  lamp  is  lowered, 
so  as  to  preserve  the  continuity  of  the  circuit  when  the  lamp  is 
removed  for  trimming  or  repairs,  either  throwing  the  extra 
voltage  into  the  circuit,  or  absorbing  it  through  a  substitutional 
resistance  to  preserve  the  correct  voltage  to  the  other  lamps  in  the 
circuit.  This  enables  a  considerable  saving  in  the  first  cost  to  be 
effected,  namely,  the  cost  of  an  isolating  switch  and  automatic  cut- 
out at  the  pillar  base,  besides  other  apparent  advantages,  such  as 
giving  a  ready  means  of  detecting  faulty  lamps. 

Their  arc  lamp  winch  is  exceedingly  simple  in  construction,  and 
is  an  ingenious  adaptation  of  the  coil-clutch  principle  ;  it  gives 
a  direct  wind  or  unwind  of  about  14  in.  per  revolution,  and  is  self- 
sustaining  in  all  positions. 

New  Patent  Earthing  Clip. 

A  neat  clip  for  earthing  electrical  circuits  or  earth  wires  to  pipes 
has  beea  put  on  the  market  by  Mr.  A.  E.  Ingle,  of  13,  Albert 
Place,  Bridge  Street,  Manchester.     As  illustrated,  it  consists  of  two 


foundation  of  a  Diesel  engine,  for  which  purpose  it  has  been  very 
widely  used  on  the  Continent  :  it  has  also  been  adojSted  for  elevator 
apparatus,  gas  en':ines,  electric  motors,  &c.  It  is  made  in  two 
thicknesses — 1^  in.  and  21  in. 

Sloan  Insulators. 

Amongst  the  many  insulator   specialities   which   appear   in   the 
recent  lis^  issued  by  the  Sloan  Electrical  Co.,  Ltd.,  of  Conradty 


Fig,  10. 


House,    Golden    Lane,    may   be   mentioned   a   series   of    resistance 
plates,  fig.  10,  which  can  be  built  up  to  form  a  resistance  of  desired 


Fig.  8. — Ingle  Earthing  Clip. 


Fig.  11. 


iron  stampings,  which,  with  the  bolts  and  nuts,  are  Sherardised  to 
prevent  them  from  rusting,  and  a  strip  of  tinned  copper  ;  the  latter 
is  passed  round  the  cleaned  pipe  ana  threaded  through  slots  in  the 


length  or  size,  three  plates  beingf  shown  with  distance  pieces,  as  well 
as  the  method  of  winding  them,  in  lig.  11.  The  plates  are  threaded 
different   sizes   to   suit   various   gauges   of  wire,  viz.,  26  S.W.G.  to 
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BUSINESS  NOTES. 


Fio.  12.— Button  Insulator. 

H  8.W.G.  An  infjenious  two-part  button  insulator  for  fixinp 
flexible  cord  is  shown  in  fig.  12  :  this  insulator  does  not  injure  the 
flexible,  and  is  made  «  in.  in  diameter,  with  a  i^i^-in.  hole. 

"  Kejrolle  "  10-Auipere  IHining  Circuit-Breaker. 

Messrs.  A.  Rkyrolle  k  Co.,  Ltd.,  of  Ilebburn-on-Tyne,  have 
designed  a  10-ampere  circuit-breaker  to  meet  the  rapidly  increasing- 
demand  for  some  means  of  controlling  small  circuits  in  collieries, 
and  to  supersede  fuses,  which  are  entirely  out  of  place  in  a  pit.  As 
will  be  seen  from  the  illustration,  the  circuit-breaker  is  of  the 
double-pole  type,  enclosed  in  a  Hame-proof  and  explosion-proof  case 


Fio.  13. — Reyrollk  10-ampeke  Circuit-Breaker. 


and  fitted  with  a  cover  having  a  broad  machined  face  joint.  The 
cover  can  be  removed  only  when  the  switch  is  in  the  "off  "  position, 
and  the  switch  cannot  be  put  "  on  "  until  the  cover  is  in  place,  so 
that  carelessness  on  the  part  of  the  attendant  is  guarded  against  to 
a  considerable  extent.  The  circuit-breaker  is  of  the  free-handle 
type,  and  has  overload  protection  on  both  poles. 


Graphite  Lubricants. — As   we   have   received   luany 

inquiries  for  the  address  of  agents  for  the  Acheson  "  Aquadag," 
"  Oildag,"  &c.,  and  are  unable  to  ascertain  that  these  lubricants  are 
at  present  on  sale  in  this  country,  we  may  save  inquirers  trouble 
by  stating  that  the  address  of  the  makers  is  the  "  International 
Acheson  Graphite  Co.,  N.Y.,  U.S.A." 

Shops  Act,  1911. — Messrs.  Oetzmann  &  Co.,  Ltd.,  write 

as  follows  : — "In  view  of  the  coming  into  operation  of  the  above 
Act  on  May  Ist  next,  it  appears  to  us  that,  if  it  be  then  desirable  to 
curtail  the  hours  of  business,  it  is  equally  desirable  that  they  should 
be  shortened  now.  We  have  decided,  therefore,  to  close  our  estab- 
lishment on  Saturdays  at  1  o'clock  instead  of  at  2  o'clock, 
commencing  Satuiday,  20th  inst.,  and,  in  order  to  avoid  any 
iiiconvenifnoe  to  the  uhopping  public,  may  we  beg  the  cotivteiiy  of 
fiiMi  uoUimnt," 


\ew  /ealand. — TIk;  Xcw  Z..alan<l  Cugtorns  anthoritiea 
have  recently  given  a  deci.sion  to  the  effect  that  •  Klectrical  appli- 
ance«,  viz.,  electric  caliles  in  sets,  with  terminals  affix.vl.  encloi*e<l 
in  flexible  tube,"  are  to  be  cla-sifie^l  under  N'-a  176  of  the  Tariff 
the  duty  being  at  the  rate  of  30  i>€r  cent,  ad  calorcm  on  foreign 
Iiroductions,  and  20  per  cent,  on  British  goods. 

Japan. — According  Uj  a  re^^ent  official  return  the  namhjer 
of  electrical  companies  registered  in  .Japan  at  the  end  of  Septem^Jer 
last  was  l.OHJ,  the  aggregate  capital  of  the  same  being  £3.^,517.973, 
For  the  supply  of  electricity,  there  are  in  the  country  186  concerns, 
while  lo  are  operating  electric  tramways,  2'>  working  tramways 
and  supplying  current  for  lighting  purposes,  697  are  privat<-  con- 
cerns and  93  are  controlled  by  the  Government.  At  the  date  named 
1 68  other  concerns  had  secured  charters,  bat  had  not  yet  commenced 
operations. 

In  cases  of  signing  contracts  for  sole  representation  in  Japan, 
the  EleMrotechmsche  Xachnchten  points  out  that  it  is  needful  to 
particularise  the  territories  intended,  as  the  old  term  Japan  may 
be  interpreted  to  apply  to  Japan  proper  only,  and  not  to  the  land 
acquisitions  recently  made,  including  Korea. 

Tramcar  .Meters.  —  AVe  leam  that  Chamberlain  and 
Hookham  ampere-hour  car  meters  are  being  installed  on  the  Delhi 
tramcars.  Messrs.  Venner  &  Co.  have  also  received  an  order  for 
21  meters  to  equip  the  Ilford  cars.  The  Nottingham  Corporation  is 
going  to  install  the  firms  type  of  meter  on  its  care,  and  has  placed 
with  it  an  order  for  the  first  100. 

Geipel    Traps.  —  Me.ssrs.    William   Geipel   &   Co. 

report  a  satisfactory  increase  in  sales  of  the  Geipel  steam  traps 
during  1911.  For  high-pressure  work  and  large  discharge  their 
■'  Rapidity  "  trap  has  now  replaced  the  ordinary  Geii:)el  trap.  They 
have  also  during  the  year  introduced,  for  low-pressure  purposes,  a 
new  type  of  trap  calle<l  Geipel's  Spirit  Trap,  which  operates  by  the 
expansion  of  spirit,  the  spirit  being  contained  in  a  cylinder,  the 
two  ends  of  which  are  formed  of  flexible  diaphragms.  A  special 
form  of  this  trap  is  supplied  for  the  purpose  of  draining  railway 
carriage  heating  apparatus. 

Messrs.  Geipel  report  that  the  results  of  their  trading  for  the  year  1911  have 
shown  a  considerable  increase  on  1910,  and,  in  fact,  upon  any  year  since  they 
took  over  the  business  of  Messrs.  Paterson  &  Cooper.  They  inform  ns  that 
they  have  been  particularly  busy  in  their  cable  and  carbon  departments,  as 
well  as  in  the  works  which  they  have  equipped  for  turning  out  motor- 
controlling  apparatus.  Considerable  success  has  also  attended  the  sale 
of  their  new  Time  Switch,  of  which  the  Manchester  Corporation  alone  has 
over  100  in  use.  Further  improvements  have  been  made  in  Henrion  carbons, 
particularly  in  their  flame  carbons,  with  the  result  that  the  business  in  the 
latter  has  shown  a  substantial  increase.  Yearly  contracts  have  been  obtained 
from  some  of  the  leading  local  authorities  using  flame  arc  lamps,  as  well  as 
from  various  of  the  most  important  industrial  concerns. 

Consular  IVotes.— Brazil.— The  British  Consul  at  Sao 
Paulo  reports  that  the  abundance  of  hydraulic  power  which  exists 
throughout  the  State  of  Sao  Paulo  constitutes  one  of  the  most 
valuable  natural  assets  of  the  State.  The  principal  waterfalls  are 
as  follows  : — In  the  course  of  the  Rio  Grande.  600,000  h.p.  :  Rio 
Parana,  447,000  ;  Rio  Tiete,  159,300  ;  Rio  Juquery,  .50,000  ;  Rio 
Branco,  15,000  =  1,271,300.  In  addition  to  the  above  principal 
falls  there  exist  a  vast  number  of  lesser  falls  distributed  through 
the  State,  and  such  wide  distribution  is  undoubtedly  an  advantage. 
There  exist  in  the  course  of  the  Riberia  de  Ignapa  10  considerable 
falls  ;  of  the  Rio  Juguia  and  its  tributaries  10  or  more 
falls  ;  of  the  Rio  Paranapanema  nine  falls,  besides  many  others 
along  the  slopes  of  the  Sierra  do  Mar.  The  amount  of  hydraulic 
force  actually  utilised  in  the  State  at  the  present  time  represents 
some  80,000  H.p.  Rights  pertaining  to  the  unexploited  falls  above 
mentioned  are  mostly  vested  in  the  State  Government.  The  Sao 
Paulo  Tramway  Light  and  Power  Co.,  Ltd..  occupies  a  position  of 
much  importance  in  the  city  of  Sao  Paulo.  The  company  was 
incorporated  in  April,  1899.  under  the  constitution  of  the  laws  of  the 
State  of  Maine,  U.S.A.,  for  the  purpose  of  exploiting  certain  conces- 
sions (practically  perpetual)  for  running  street  railways  and  for  the 
supply  of  electric  light  and  power  for  industrial  and  other  purposes 
in  the  city  of  Sao  Paulo.  The  company  generates  its  electrical 
energy  from  a  waterfall  of  the  Rio  Tiete,  which  it  possesses, 
situated  23  miles  from  the  city,  capable  of  (feveloping  up  to  60.000 
H.P.  Power  is  conveyed  by  a  transmission  line  built  upon  the  com- 
pany's private  right  of  way.  The  company  works  105  miles  of 
tramway  in  the  city  and  surrounding  districts.  It  supplies  light  to 
over  5.000  customers  using  some  72,000  lamps,  and  power  to  over 
500  customers  using  nearly  15,000  H.P.  The  working  of  the  Sao 
Paulo  Tramway,  Light  and  Power  Co.  has  proved  very  successful 
from  its  inception,  and  year  by  year  it  has  earned  increased  divi- 
dends for  its  shareholders,  viz.  : — During  1904,  7  per  cent. :  1905-6, 
8  per  cent. ;  1907,  9  per  cent.  :  190S-9,  10  per  cent.  :  1910,  13  per 
cent.  At  the  close  of  1910  the  company  was  in  a  position  highly 
gratifying  to  the  shareholders.  The  directors  decided,  after  paying 
a  dividend  of  13  per  cent.,  to  place  £200.000  to  the  reserve  fund 
and  to  carry  forward  £273,000  to  the  next  account. 

Bavaria. — The  British  Consul  in  Bavaria  reports  that  the 
Bavarian  Ministry  of  Communications  have  reserved  to  themselves 
for  the  purpose  of  electrification  of  the  State  Railways,  the  exclu- 
sive use  of  seven  distinct  sources  of  water-power,  viz.  : — Those 
obtainable  from  Lake  Walchensee  and  from  the  Rivers  Isar,  Air, 
Lech,  lUer,  Saalach  and  Lin.  The  rest  of  the  water-power 
belonging  io  the  Bavarian  Government,  amounting  to  about 
oOO.OOO  HP.,  which  includes  the  Rivers  Danube  and  Loisacb,  will 
be  at  the  diapotftl  of  private  cutorpriie,     It  ia  couiiderol  that,  sTtH 
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if  this  power  is  fully  utilised.  Bavaria  will  not  be  able  to  produce 
a  quantity  of  electrical  energry  equal  to  the  averao^e  of  the  rest  of 
the  German  Empire,   which   is  stated   to    be   15   kw.   per    head 
(Bavaria,  1 0  kw.).     The  differences  between  the  Bavarian  and  the 
Austro-IIungrarian  Governments  respecting:  the  use — for  g^enerating' 
electricity— of  the  River  Ache  and  the  Achensee  on  the  frontier, 
which  togrether  would  yield  44,000  h.p.,  have  not  yet  been  settled. 
These   watercourses,   rising:   on   Austro-Hungarian   territory,   flow 
into  Bavaria,  and  the  Government  of  the  latter  country  contend 
that  Austria-Hungary  has  no  right  to  claim  the  sole  use  of  this 
power,  whilst  the  Government  of  the  Dual  Monarchy  argue  that 
every  country  may  unreservedly  dispose  of  such  watercourses  as 
are  within  its  limits.     Austria-Hungary  claims  as  compensation, 
if  she  is  to  give  up  her  intention  of  using  this  water-power,  the 
right  to  construct  a  railway  connecting  the  Tyrol  with  Salzburg, 
which  would  lead  through  Bavarian   territory  near  Reichenhall. 
This  scheme  is  rejected,  however,  as  the  Bavarian  State  Railways 
would  lose  a  considerable  amount  of  traffic  in  Bavaria  proper  by 
the  projected  Austro-Hungarian   line.    The   whole  question  will 
probably   be  brought   before   an    arbitration    court.     The  water- 
power    of    the    River  Isar    is    now    being    used    in    Munich    to 
the    amount    of    3,500   h.p,    in   over    100   works,    of   which    the 
municipality     own      eight    and     the     Government     four.       The 
Bavarian  Home  Office  granted  in  1911  to  a  private  firm  the  con- 
cession to   utilise  the  water-power  of  the  River  Ammer  between 
Unterammergau  and  Ammersee,   a  lake  in  the  neighbourhood  of 
Munich.    The  water-power  obtainable  is  estimated  to   be   about 
28,000  H.P.     Another  important  undertaking  of  the  same  kind  will 
be  the  Leitzach  Works  in  Upper  Bavaria,  utilising  the  waters  of 
the  River  Leitzach   and   of  the   Seehamer  Lake.    The  works,  of 
about  10,000  H.P.,  will  provide   four  large  districts  with  electric 
light  and  power.     The  Bavarian  Government — in  order  to  prevent 
parishes   wishing   for   the   introduction   of    electric   power    being: 
charged  too  high  rates  by  private  firms — offer  the  free  advice  of 
their  official  experts,  who  also  invite  tenders  and  examine  those 
submitted. 

Great  efforts  are  being  made  to  introduce  ploughing-  by  electricity 
in  Bavaria.  A  society  has  been  formed  whose  object  is  to  under- 
take trials  with  the  electric  plough,  and,  for  that  purpose,  to 
arrange  for  the  necessary  supply  of  power,  which  is  to  be  provided 
by  the  Amper  Works,  near  Munich.  The  trials  made  near  the  latter 
town,  proved  most  successful,  and  will  probably  lead  to  the  general 
introduction  of  electric  ploughing  wherever  the  requisite  power  is 
available. 

Poland. — The  British  Consul  at  Warsaw  calls  attention  to  the 
fact  that  electric  light  is  practically  always  installed  in  new 
buildings  there,  either  alone  or  in  conjunction  with  gas.  Birmingham 
.  electroliers  and  electric  light  accessories  are  both  cheaper  and  better 
than  those  procured  in  Germany,  but  British  manufacturers  in 
these  lines  are  very  little  represented  in  Warsaw.  The  increasing 
demand  for  electricity  in  Warsaw  may  be  seen  from  the  following 
table  : — 

Dec.  SI,  1909.         2)<>r.  31,  1910. 
Users  for  lighting  purposes...         2,405  \ 
„  power  purposes     ...  737  J 

Consumption  for  lighting    ...     2,904-261  KW.         3,435-000  KW. 
„     power       ...     2,260-888  KW.         3,365-000  KW. 

Prices  remained  the  same.  The  number  of  town  subscribers  to 
the  Warsaw  system  of  telephones  reached  22,445,  as  against  17,744 
in  the  previous  year.  Suburban  and  long-distance  subscribers  also 
increased.  The  project  of  the  Warsaw-Lublin  line  was  not  carried 
into  effect,  nor  were  any  other  provincial  towns  supplied.  In  Lodz, 
as  may  readily  be  supposed,  owing  to  the  general  development,  the 
system  is  annually  being  extended. 

Private  Meeting. — Bohm  Lens  Lamp  Co.,  Ltd.,  15, 

Great  St.  Helens,  E.G.,  electric  lamp  manufacturers. — A  meeting  of 
the  creditors  herein  was  held  at  the  offices  of  the  company  on  the 
9th  inst.,  having  been  convened  by  the  liquidator,  Mr.  Edward  S. 
Neave.  A  statement  of  affairs  presented  showed  liabilities  to 
unsecured  creditors,  £1,553.  The  assets  consisted  only  of  £34, 
being  the  balance  resulting  from  the  sale  of  patents.  It  appears 
that  the  company  has  not  been  trading  for  some  months  past.  No 
proposition  was  before  the  meeting,  and  the  appointment  of  Mr. 
Neave  as  voluntary  liquidator  was  confirmed.  The  following-  are 
creditors  : — 


4,700 


B.  N.  C,  Ltd 

Edison  &  Swan  United  Electric  Light  Co. 

Neave,  R.  &  T.  

Albion  Electric  Works  

B.  N.  C,  Ltd 

Secured  creditor — 
Neave 


£476 

32 

115 

32 

861 

600 


Supper. — The  staffs  of  Blackpool  Tramways  and  Elec- 
tricity Departments  joined  round  the  festive  board  at  the  Wellington 
and  Pier  Hotel,  on  January  10th,  and  a  pleasant  evening  was  spent  by 
over  100  men.  The  men  on  duty  in  both  departments  that  evening 
had  their  gathering  on  January  11th,  when  there  was  another 
happy  company  at  the  hotel.  Mr.  Chas.  Eurneas,  head  of  the  tram- 
ways and  electricity  departments,  presided.  Mr.  Furness  proposed 
the  "  Mayor  and  Corporation.'  Alderman  Brodie  responded. 
Councillor  Bean  proposed  "The  Blackpool  Corporation  Tramway 
and  Electricity  Departments." 

The  Machine  Tool   Association. — On   January   nth 

the  first  annual  meeting  of  the  Machine  Tool  and  Engineering 
Association  was  held  at  the  Midland  Hotel,  Manchester.  The 
report  stated  that  the  membership  was  now  80,  43  firms  having 
joined  since  the  statutory  meeting  in  March  last.  They  had  been 
in  communication  with  the  Home  Office  during  the  year  respecting 
the  adequate  guarding  of  gear  wheels  of   machines.     It  appeared 


that  foreign  manufacturers  supplied  their  machines  adequately 
guarded,  but  British  firms  had  lost  Orders,  because  they  had  failed 
to  do  so.  The  Association  .strongly  advises  its  members  to  act  upon 
the  suggestions  of  the  Home  Office  in  this  matter.  Of  the  avail- 
able space  (£13,500)  at  the  Machine  Tool  Exhibition  of  October 
next,  £8,000  has  already  been  definitely  let.  There  will  be  a 
supply  of  electric  power,  steam,  and  compressed  air  for  the  purpose 
of  operating  the  exhibits.  During  the  year  several  members 
applied  to  the  Association  for  permission  to  show  at  various 
exhibitions,  "and  permission  has  been  given  or  refused  according  to 
the  circumstances  of  the  case.'"  The  number  of  founders'  shares 
subscribed  is  1,499  at  5s.  each  =  £374  15s. 

The  Trade  Prospecis  of  Indo-China. — In  the  comsc 

of  a  very  interesting  report  on  the  trade  of  French  Indo-China, 
U.S.  Consul  General  George  E.  Anderson,  Hong  Kong,  says  that 
Indo-China  has  come  to  be  a  trade  factor  of  importance  in  the  Far 
East  and  in  countries  trading  with  the  Far  East.  Its  advancement 
along  all  lines  has  been  rapid  but  at  the  same  time  safe.  Its  trade 
recently  has  been  interfered  with  somewhat  by  a  lack  of  proper 
trade  facilities,  since  its  advancement  has  outstripped  its  develop- 
ment in  such  things  as  port  improvements  and  commercial 
machinery.  But  the  development  of  the  country  along  modern . 
lines  in  agriculture  and  in  some  branches  of  industry,  and  the 
opening  up  of  some  of  its  natural  resources,  have  brought  notable 
results  and  promise  still  greater  achievements  in  the  immediate 
future. 

New  industries  are  being  established  on  an  increasing  scale. 
Three  large  cotton  factories  have  been  started  and  are  reported  a 
great  success  on  the  whole — one  at  Haiphong  with  25,000  spindles, 
one  at  Nam  Dinh  with  24,000  spindles,  and  one  at  Hanoi  with 
10,000  spindles.  The  three  factories  produced  somewhat  over  351 
metric  tons  of  cotton  yarn  from  native  cotton  during  last  year. 

In  Hanoi  there  is  a  large  ice  factory,  also  a  match  factory,  a  large 
paper-making  establishment  about  to  be  put  in  operation,  several 
distilleries,  a  brewery,  furniture  factories,  and  similaf  establish- 
ments. The  great  cement  establishment  at  Haiphong  is  already  one 
of  the  notable  factors  in  export  trade.  During  the  past  10  years 
the  cities  have  been  laid  out  upon  a  modern  plan,  great  waterworks 
establishments  have  been  installed,  the  cities  are  lighted  by  elec- 
tricity, the  larger  ones  are  equipped  with  tramways,  telephone  and 
similar  conveniences,  and  even  a  subsidised  opera  season  in  theatres 
of  more  than  ordinary  quality  is  a  feature  of  the  life  of  the  people. 
Mines  are  being  opened  up,  as  is  evidenced  by  increased  output 
of  zinc  and  other  metals. 

The  most  notable  advance,  however,  has  been  in  matters  of  com- 
munication— an  advance  which  may  be  taken  as  largely  the  basis  of 
all  other  improvement.  During  the  past  year  the  railway  into 
Yunnan  has  been  completed,  and  several  lines  in  Indo-China  itself 
extended  ;  besides  these  improvements  there  were  the  inauguration 
of  boat  services  upon  several  rivers,  the  extension  of  telegraph  and 
telephone  services  between  districts,  the  construction  of  automobile 
roads  in  various  directions,  and  the  establishment  of  a  fairly  .com- 
plete wireless  telegraph  system  all  over  the  country. 

The  most  notable  of  these  accomplishments  is  the  completion  of 
the  line  into  China.  While  the  matter  of  further  extension  of 
these  lines  in  keeping  with  French  plans  is  held  in  abeyance,  it  is 
nevertheless  a  fact  that  the  most  practicable  route  from  the  sea- 
board into  Szechwan  Province  and  the  great  inland  Empire  of  west 
China,  is  over  this  new  railway  through  Indo-China  and  Yunnan 
Province. 

The  only  serious  drawback  to  the  development  of  this  interior 
trade  along  new  lines  is  the  fact  that  the  French  colony  charges  20 
per  cent,  of  its  full  import  duty  on  goods  entering  Indo-China 
as  a  transit  duty  across  Indo-China  into  Yunnan  and  Kwangsi 
Provinces.  This  transit  duty  is  large  enough  to  overcome  the 
advantage  of  rail  haul  on  foreign  goods  going  into  west  China, 
and,  in  spite  of  the  railway  f acilities,the  trade  returns  from  Customs 
stations  like  Tang  Yueh  in  west  China  show  substantially  the  same 
trade  in  goods  imported  by  mule  back  from  India  that  has  been  had 
heretofore  and  before  the  railway's  service  to  Yunnan  and  Szechwan 
was  possible.  Such  goods  have  actually  been  delivered  in  Yunnan 
Province  itself  after  32  days'  transportation  on  mule  back  in  direct 
competition  with  railway- borne  goods. 

Book  Notices. — The  Commerce  of  Cape  Town. — The, 
commercial,  agricultural,  and  manufacturing  opportunities  of  the 
City  of  Cape  Town  are  set  forth  in  an  official  handbook,  "  The 
Industrial  and  Commercial  Inducements  of  Cape  Town,"  compiled 
under  the  joint  auspices  of  the  Corporation  of  the  City  of  Cape 
Town  and  t'..e  South  African  Railway  Administration.  The  bcok 
briefly  reviews  facts  with  which  the  manufacturer  who  is  con- 
sidering the  possibilities  of  Cape  Town  as  a  centre  for  the  establish- 
ment of  a  local  factory,  will  desire  to  be  acquainted.  For  the 
establishment  of  factories  in  Cape  Town  and  district,  the  hand- 
book contains  much  useful  statistical  information  and  a  number 
of  illustrations.  Copies  of  the  handbook  may  be  obtfiined  free 
on  application  to  the  office  of  the  High  Commissioner  for  the. 
Union  of  South  Africa,  32,  Victoria  Street,  London,  S.W. 

The  Rubber  Industry.  Edited  by  Dr.  J.  Torrey  and  A.  Staines 
Manders.  1912.  London:  International  Rubber  and  Allied  Trades 
Exhibition,  Ltd.  Price  16s.  6d.  net.^ — This  volume  is  the  official 
report  of  the  proceedings  at  the  International  Rubber  Congress,, 
held  at  the  International  Exhibition  of  191 1.  It  contains  numerous 
papers  on  the  question  of  rubber  planting  by  experts,  and  on 
various  other  features  of  the  rubber  industrv,  from  the  treatment 
of  the  rubber  trees  to  the  manufacturing  processes  and  tests,  as 
well  as  a  full  report  of  the  Exhibition.  At  a  meeting  of  planters, 
chemists  and  manufacturers,  the  problem  of  the  maintenance  of  a 
uniform    standard    of    quality   was  discussed,    and    the   extreme 
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difficulty  of  devising  reliable  tests  for  rubber  was  clearly  evidenced. 
The  chairman  HUKpestcd  that,  as  the  real  test  came  at  the  vulcan- 
ising stage,  the  planter  should  carry  out  vulcanising  tests  on^  the 
plantation,  so  as  to  master  the  lack  of  uniformity,  which  was  "  the 
growing  evil  of  the  whole  planting  industry. '  An  important  paper 
on  "  Mechanical  Tests  for  Rubber"  was  read  by  Mr.  K.  Memmler, 
who  described  the  methods  experimented  with  at  the  Royal 
Prussian  Testing  Office  of  Gross-Lichterfelde.  The  subject  of 
testing  was  also  discussed  by  the  India-Rubber  Testing  Committee. 
As  a  record  of  the  work  done  at  these  and  other  meetings,  the 
volume  will  be  of  permanent  value  to  those  engaged  in  the  rubber 
industry. 

Jiritiith  Standard  Befinitiom  of  Yield  Point  and  Elaxtic  Limit.— 
This  is  a  leaflet  (Report  No.  50)  issued  gratis  by  the  Engineering 
Standards  Committee  (post  free  Id.),  in  response  to  a  request  that 
standard  definitions  of  these  terms  should  be  formulated. 

"Quarterly  Trade  Journal  of  the  British  Chamber  of  Commerce 
of  Turkey."  December,  1911.  Constantinople  :  The  Chamber. 
Price  2  s.  6d. 

"  Atti  della  Associazione  Elettrotecnica'  Italiana."  November. 
1911.     Milan  :  Stucchi,  Ceretti  e  C. 

"  Procepdiru/.s  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXI,  No.    1.     January,   1912.     New   York:  The   Institute. 
Price  $1. 

"Alternating-Current  Design.'  By  Julius  Frith.  1911.  London: 
Harper  &  Bros.     Price  Ss.  net. 

"  Journal  of  the  United  States  Artillery. "  Vol.  XXXVI,  No.  3. 
November-December.  1911.  With  Index  to  Vol.  XXXVI.  Fort 
Monroe,  Va.  :  Coast  Artillery  School  Press. 

"The  Post  Office  Electrical  Engineers"  Journal."-  Vol.  IV, 
Part  4.     January,  1912.     London  :  H.  Alabaster,  Gatehouse  &  Co. 

"Machine  Tools."  By  James  Weir  French.  2  Vols.  1911. 
London  :  The  Gresham  Publishing  Co.     Price  42s.  net. 

"  Laboratory  Exercises  in  Physical  Chemistry."  By  J.  N,  Pring. 
1911.     London:  Sherratt  &  Hughes.     Price4s.net. 

Canada. — H.M.  Trade  Commissioner  for  Canada  reports 
that  the  stock  of  catalogues  of  the  city  engineer  of  a  town  in 
Western  Canada  has  been  destroyed,  and  suggests  that  firms 
interested  in  water- works,  tram  lines,  telephone  lines,  &c.,  should 
forward  copies  of  their  catalogues.  The  name  of  the  town  referred 
to  may  be  obtained  by  British  contractors  and  manufacturers  on 
application  to  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  73,  Basinghall  Street,  London,  E.C. 

Calendars    and    Catalogues.  —  The  Westinghousp: 

Brake  Co.,  Ltd  ,  82,  York  Road.  Kings  Cross,  London,  N.— We 
have  received  a  large  hanging  wall  calendar  with  monthly  tear-off 
slips,  the  general  design  including  views  of  Westinghouse  (Morse) 
rocker-joint  silent  chain  drives. 

The  Dominion  Belting  Co.,  91,  Minories,  London,  E.C. — 52- 
page  catalogue  containing  illustrations  and  particulars  relating  to 
the  firm's  leather  and  textile  beltings.  Prices  are  fully  tabulated 
for  Balata,  hair,  cotton,  duck,  leather,  "  Pyramid "  cotton,  vul- 
canised india-rubber  and  other  beltings,  also  ropes,  laces  and 
sundries.  The  company  have  recently  fitted  up  their  works  with 
modern  and  improved  machinery. 

Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  Abchurch  Yard,  Cannon 
Street,  London,  E.C. — New  catalogue  of  20  pages  (art  paper)  con- 
taining description  and  excellent  illustrations  of  various  forms  of 
their  automatic  metallic  shield  blow-out  circuit  breakers  for  con- 
tinuous currents  for  power  and  traction  work,  for  which  numerous 
repeat  orders  have  been  received  from  Governments,  municipalities, 
mines,  and  other  power-users.  Line  diagrams,  tabulated  prices, 
catalogue  numbers  and  dimensions  are  given. 

The  Vat>or  Co.,  Ltd.,  Rocky  Lane,  Aston  Cross,  Birmingham. — 
Leaflet  relating  to  their  "  Perfection  "  oil  heating  stoves. 

Messrs.  Alfred  Herbert,  Ltd.,  Coventry.— Finely  got-up 
brochure,  describing  and  illustrating  their  autonaatic  stud  machine 
with  sliding  turret. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House. 
77,  Upper  Thames  Street,  London,  E.C. — A  booklet  has  just  been 
issued  containing  extracts  from  British  technical  and  other  papers 
regarding  the  Mazda  drawn-wire  filament  lamps.  They  have  also 
prepared  a  very  attractive  postcard  illustrating  their  show-card 
design  of  the  "  Mazda "  lamp — in  which  against  a  circular  red 
background  a  clenched  fist  is  shown  striking  a  lamp,  emphasising 
the  strength  quality  of  the  Mazda  lamp.  Both  these  publications 
are  intended  for  the  use  of  contractors  and  others  in  their  business, 
and  contractors  who  have  not  yet  received  a  supply  with  their 
name  printed  on  them  should  apply  to  the  above  address. 

The  Armorduct  Manufacturing  Co.,  Ltd.,  of  Farringdon 
Avenue,  London,  E.C,  are  once  again  supplying  their  friends  with 
refills  for  their  perpetual  desk  calendar  issued  several  years  ago. 
During  1912  on  these  daily  slips  reminders  of  future  engagements 
may  be  indicated,  the  whole  being  preserved  as  a  complete  record 
of  one's  movements  for  reference. 

Messrs.  Magic  Appliances,  Ltd.,  6,  Farringdon  Avenue, 
London,  E.C. — New  edition  of  their  booklet  (42  paeres)  containing 
a  description,  and  many  interesting  illustrations  showing  the 
application,  of  the  "  Magic  "  British-made  suction  cleaner. 

Messrs.  Kelvin  &  James  White,  Ltd  ,  18,  Cambridge  Street, 
Glasgow. — Pamphlet  No.  5  revised,  containing  a  full  and  illustrated 
description  of  Lord  Kelvin's  multicellular  electrostatic  voltmeters 
(1911  pattern)  with  multipliers. 

Messrs.  Fredk.  Thomas  A:  Co.,  189,  Drummond  Street,  Hamp- 
stead  Road,  London. — 12-page  art  pamphlet  showing  illustrations 
and  Btatinof  prices  of  a  choice  selection  of  cast-brass  candlesticks 


a<laptable  for  electric  lighting,  and  other  metal  work  Alio  a  leafle' 
showing  illustrations  of  a  numl^er  of  deeifirnH  of  luminooa  radiators. 
with  iron  and  jiolished-brass  frames.  The  firm  makes  a  special 
feature  of  artistic  electric  light  fittings  in  metal. 

MES.SR.S.  W.  Gkipkl  A:  Co.,  Vnkan  Work.«,  .St.  Thomas  Street. 
London,  S.E. — Pamphlet  relating  to  aluminium  for  electrical  con- 
ductors, giving  extracts  from  reports,  A:c.,  by  u^ers  in  UJ3.A-,  notes 
on  erecting  and  jointing,  and  a  table  of  diameters,  area«.  resistanoea, 
weights,  kc. 

The  British  Thomson-Hocstox  Co..  Ltd..  Rugby.— Price  list 
No.  325,  containing  a  description,  with  diagrams  of  connections  for 
a.c,  and  for  n.c,  of  their  '  Winkey  '  leakage  detector  for  mining 
work,  and  of  the  B.T.-II.  selective  leakage  protective  device  ;  also 
list  No.  32f;  briefly  describing,  with  illustration:-*  and  prices,  the 
H.T.-H.  non-luminous  radiators  of  several  types. 

The  Safetee  Controlling  Appliances  Co.,   Langley  Street' 
Luton,  Beds.— Eight-page   pamphlet   containing  brief  particulars, 
with  illui<trations  and  diagrams  and  notes  of  prices  of  the  "  Safetee  ' 
switch  fuse.     The  firm  are  also  makers  of  controlling  motor-panebi 
and  main  switchboards. 

MESSR.S.  James  Keith  AcBlackman  Co.,  Ltd.,  of  27,  Farringdon 
Avenue,  London,  E.C. — Two  circulars  have  been  received 
descriptive  of  the  "  K.  B."  portable  air  blower  with  electric  motor 
combined  for  foundry  moulds,  and  for  expelling  foul  air  from 
varnish  tanks,  brewers'  vats,  kc,  also  for  use  in  other  industries. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.C. — Catalogue  of  wires,  cables  and  accessories  (Section  W.. 
fourteenth  edition,  <>4  pages).  The  opening  pages  contain  a 
number  of  tables,  including  one  of  comparison  of  various  wire 
gauges,  particulars  of  copper  conductors,  wiring  tables,  and  a  price 
calculator  table  prepared  with  the  idea  of  facilitating  estimating 
and  costing.  The  general  contents  of  the  catalogue  comprise 
particulars,  with  illustrations,  and  plainly  tabulated  prices,  of  a 
variety  of  wires  and  cables,  lighting  flexible,  lift  and  motor-car 
cables,  bell  and  telephone  wires,  aerial  line  wires,  insulating 
materials,  insulators  and  tools.  The  firm  holds  a  very  large  stock 
of  goods  covered  in  this  department. 

The  Turnbull  Motor  Wheel  Co..  Bishopbriggs,  Glasgow. — 
Pamphlet  relating  to  the  "  BuUtum ""  patent  emergency  motor 
wheel,  which  replaces  a  damaged  tire. 

Messrs.  Premier  Electric  Heaters,  Ltd.,  2.^8-260,  Bradford 
Street,  Birmingham.— Leaflet  illustrating,  and  giving  prices  of. 
the  "Smoothwell  '  electric  iron,  and  electric  water  and  food 
heaters. 

Messrs.  Sykes  &  Sugden,  Spring  Place  Works,  Huddersfield. — 
Eight-page  pamphlet  containing  illustrated  descriptions  and  prices 
of  single  and  double-pole  'Elixum'  bridge  fuse-boxes,  ironclad 
switches,  the  "Elixum  '"  combined  supply  set,  service,  junction  and 
other  boxes,  knife  switches,  tubular  fuses,  and  feeder  pillars. 
Copies  of  this  catalogue  will  be  sent  on  application. 

Dissolutions  and  Liquidations.— Johnson-Lixdell 

Electric  Traction  Co.,  Ltd. — At  a  meeting  held  at  Cannon 
Street,  Hotel,  E.C,  on  December  21st,  it  was  resolved  to  wind  up 
voluntarily  with  Mr.  A.  E.  Messer,  14,  Old  Jewry  Chambers,  E.C, 
as  liquidator. 

W.  RoBSON  &  Sons,  electrical  and  gas  engineers,  226,  Westminster 
Road,  Kirkdale,  Liverpool.— Messrs.  W.,  T.  W.,  and  R.  W.  Robson 
have  dissolved  partnership.  Messrs.  W.  &  T.  W.  Robson  wiU 
attend  to  debts,  &c.,  and  continue  the  business  at  the  same  address. 

Electric  and  General  Assurance,  Ltd.— Creditors  must 
send  particulars  of  their  debts,  itc,  to  the  liquidator,  Mr.  Lionel 
Maltby,  0,  London  Wall  Buildings,  Finsbury  Circus,  E.C,  by 
February  5th. 

Electric  Installation  Co.,  Ltd. — A  meeting  is  to  be  held  at 
5,  Clarence  Street,  Albert  Square,  Manchester,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  J.  Bell. 

Trade  Announcements.— Mr.  Lance  Feather  h-« 

commenced  business  as  an  electrician  at  50,  Nelson  Street, 
Bridlington. 

The  M.  &  C  MANUFACTTiilNG  Co.  will  in  future  be  known  as 
the  Curtis  Manufacturing  Co.,  electrical  manufacturing  engineers. 
Their  address  is  Conduit  Plakie,  Paddington,  London,  W.  The  firm 
are  doing  a  good  business  in  cinematograph  resistances  for  the 
trade  and  for  export. 

Social  and  Dance.— ]Messrs.  (tent  &  Co.,  Ltd.,  of 

the  Faraday  Works,  Leicester,  held  their  annual  social  and  dance 
on  Tuesday  evening,  the  9th  inst.,  at  the  Queen's  Hall  in  that 
town.  The  first  part  of  the  evening  was  devoted  to  a  concert 
in  which  the  following  artistes  gavetheirservices:  -  Miss  Hubbard. 
Mr.  W.  Atkinson,  pianist  ;  Mr.  J.  Monoghan,  Mr.  W.  R.  Chapman, 
Mr.  J.  OShea,  Mr.  R.  Hart,  Mr.  RUey,  and  Mr.  C  Newton.  Mr. 
H.  Parsons  presided.  After  refreshments,  the  remainder  of  the 
evening  was  given  up  to  dancing.  A  hornpipe  and  sword  dance  by 
the  Misses  Mabel  Wilson  and  C  Skinner  were  also  greatly  enjoyed. 

Annual  Dinner. — The  drawing  offit-e  of  the  EeesRoturbo 

Manufacturing  Co.  held  their  second  annual  dinner  and  smoking 
concert  at  the  Talbot  Hotel,  Wolverhampton,  on  Monday  evening, 
under  the  chairmanship  of  Mr.  G.  J.  Wheeler,  chief  draughtsman. 
A  humorously-worded  menu  had  been  drawn  up  for  the  dinner, 
and  the  concert  consisted  of  songs,  recitations,  and  'cello  solos  by 
members  of  the  staff  and  others.  Mr.  Finnimore's  services  as 
accompanist  at  the  piano  were  much  appreciated.  The  toasts 
included  "The  King,'  "The  Rees  Roturbo   Manufacturing  Co.," 
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"  The  Artists"  and  "  The  Chairman,"  and  were  heartily  responded 
to.  Mr.  P.  Alebon  proposed  the  toast  of  "  The  (.'ompany,"  which 
was  drnuk  with  vrreat  enthusiasm.  Cordial  appreciation  of  the 
chairman  and  his  services  in  the  chair  were  voiced  by  several 
speaker:^,  and  his  health  was  drunk  with  musical  honours.  In 
responding-,  the  chairman  held  out  very  hopeful  prospects  for  the 
future  of  the  company,  which,  he  said,  since  its  reconstruction,  had 
taken  up  an  additional  line  lof  business— viz.,  liydraulic  work.  It 
was  specialising  in  the  various  branches  of  work  to  which  the 
Roturbo  pumps  could  be  applied,  and  he  had  no  doubt  that  at  no 
distant  date  the  name  of  the  Rees  Roturbo  Manufacturing:  Co. 
would  be  known  not  only  from  one  end  of  the  United  King:dom  to 
the  other,  but  throughout  the  world. 

Bankruptcy  Proeeedinjrs.— Thomas  Topping,  elec- 
trical and  mechanical  engineer,  3fil,  Lord  Street,  South- 
port,  Lancaster.  —  Mr.  Registrar  Howarth  held  a  sitting  at 
the  Court  House,  Government  Buildings,  Victoria  Street, 
Liverpool,  last  Monday,  for  the  public  examination  of  the  above- 
named  debtor.  The  liabilities  were  put  at  £3(13,  and  the  assets  were 
estimated  to  produce  £148.  Mr.  Hadfield  appeared  for  the  debtor. 
It  transpired  that  the  debtor  started  business  on  his  own  account  in 
August,  1910,  with  a  capital  of  £30,  which  he  had  saved  whilo  in 
employment.  He  attributed  his  present  position  to  losses  on  con- 
tracts and  bad  trade.  The  furniture  at  his  house  was  purchased  by 
his  father-in-law  and  given  to  his  (debtor's)  wife  before  their 
marriage.  The  debtor  executed  a  deed  of  assignment  for  the 
benefit  of  his  creditors  on  December  4th  last,  but  the  deed  was 
not  registered.  He  only  became  aware  of  his  position  about  a 
month  before  filing  his  petition,  probably  about  the  bpginning  of 
last  November.     An  adjournment  was  ordered. 


LIGHTING  and  POWER  NOTES. 


Barnsley. — The  !>.  of  G.  lias  (leckled  to  consider  at  its 
next  meeting  the  following  resolution  which  has  been  passed  by 
the  House  Committee,  viz.  : — "  That  the  time  has  now  arrived 
when  the  question  of  supplying  the  workhouse  with  electric 
lighting  should  be  considered,  nnd  that  the  Guardians  be  requested 
to  appoint  a  Ccmmittee  for  the  purpo.^e.'' 

The  L.G.B.  has  sanctioned  the  borrowing  of  £4,C20,  makirg 
£17,100  in  all,  tor  electricity  extensions.  The  time  for  repayment 
is  1.5  years. 

Batli. — At  a  meeting  of  the  Surveying  Committee,  a  report 
was  read  from  the  Lighting  Committee  recommending  that  Queen 
Square,  Wood  Street,  Charlotte  Street,  Queen's  Parade  Place,  Chapel 
Row.  Palace  Mews,  Princes  Street,  Harington  Place,  York  Street,  Old 
King  Street.  Queen  Street  luid  Queen's  Parade,  be  lighted  in  future 
by  100-c  p.  electric  lamps,  costing  the  s-um  of  £2."i3.  In  regard  to 
this,  a  letter  was  read  from  the  secretary  of  the  Gas  Co.,  which  had 
offered  to  light  that  area,  or  part  of  the  area,  at  £2  10s.  instead  of 
£  3  1 0.".  a  year  per  lamp,  l)ut  arc  lamps  would  then  have  to  be  removed 
l)y  the  Committee  for  which  it  would  have  to  pay.  After  some  dis- 
(uission,  the  recommendation  of  the  Committee  was  carried.  The 
Committee  also  recommended  that  23  electric  lamps  be  placed  on  the 
line  of  new  ruble  to  be  laid  through  Brougham  Hayes  to  the  new 
Co-operative  Bakery,  the  first  instalment  in  the  added  area. 

Bedwas  and  MacUen. — The  joint  Parish  Councils  have 
assented  to  an  E.L.  scheme  for  the  district  submitted  by  the  South 
Wales  E.L.  Co. 

Belfast. — At  the  last  meeting  of  the  Tramways  and 
Electrical  Committee,  Mr.  Bloxam.  electrical  engineer,  reported  that 
his  negotiations  with  Messrs.  Willans  A:  Robinson,  contractors  for 
the  duplicate  turbo-dynamo  and  condensing  plant,  had  been  satis- 
factorily arranged,  and  he  recommended  that  he  should  be  author- 
ised to  place  the  order,  which  was  done.  Permission  was  also  given 
for  extensions  of  the  mains  on  the  Lisburn  Road. 

Bexliill. — Under  ordinary  circumstances  a  six  weeks' 
supply  of  coal  is  kept  at  the  Corporation  electricity  works  ;  to 
guard  against  a  strike,  a  special  supply  has  been  ordered  which  will 
secure  the  running  of  the  works  for  ten  weeks. 

Birstall. — The  TI.D.C,  has  resolved  that  application  be 
made  to  the  B.  of  T.  for  a  prov.  order  under  the  Electric  Lighting 
Acts  for  the  purpose  of  transferring  the  powers  granted  by  the 
Birstall  Electric  Lighting  Order,  1901,  to  the  Electrical  Distribution 
of  Yorkshire,  Ltd, 

Bray. — The  Urban  Council  has  resolved  to  raise  the 
sum  of  £3,500  for  the  purpose  of  extending  the  electric  lighting 
works. 

Burnham    (Somerset).— The  U.D.C.  has  decided  to 

insert  in  the  draft  prov.  order  for  E.L.,  a  clause  to  enable  the 
Council  to  dispose  of  the  undertaking,  if  necessary,  to  the  company. 
A  L.G.B.  inquiry  into  the  subject  is  to  be  held. 

Burnley. — The  Corporation  having  consented  to  supply 
electricity  in  the  residential  district  of  Reedley  Hallows,  andlhaving 
applied  for  a  provisional  order,  the  local  authority  has  been 
informed  that  electricity  would  be  supplied  for  lighting  purposes  at 
4(1.  per  unit ;  for  heating  and  domestic  appliances  at  2d. :  and  for 
ybwer  the  nune  fts  in  Burnley  plus  an  Rdditio&al  83 i  per  cent.    The 


Bupply  will   be  given   within  three   monthn  of  the  order    belngr 
received 

Cheltenham. — The  T.C.  has  received  the  sanction  of  the 

L.G.B.  to  a  loan  of  £1,250  for  a  motor-generator,  \c. 

With  reference  to  the  extension  order  being  applied  for  by  the 
T.C,  the  Gloucestershire  C.C.  has  decided  to  oppose  it  if,  in  the 
opinion  of  the  Law  and  Parliamentary  Committee,  the  order  would 
be  prejtidicial  to  the  county,  unless  satisfaptory  arrangements  are 
made  by  the  promoters.  The  order  seeks  to  include  in  the  area  of 
supply  ten  rural  parishes. 

Chesterfield. — The  T.C.  has  arranged  to  supply  energy 
on  a  five  years'  agreenieitt  to  Messrs.  Eyre  .V  Sons,  Ltd.,  house 
furnishers,  at  ^d.  per  unit  for  an  annual  consumption  of  (i0,000  units. 

Chile. — Don  Pablo  Fritz  has  obtained  a  concession  for 
the  establishment  of  an  electric  light  service  in  the  town  ,  of 
Pitrufquen.  Twelve  months  are  allowed  for  the  completion  of 
the  work. — Board  of  Tradr  Jourwd. 

Continental  Notes. — Norway. — An  interesting  review 

of  the  water  resources  of  Norway  is  given  in  a  recent  issue  of  the 
Christiania  Tidetm  Tpgen.  Works  supplying  490,000  h.p.  have  been 
completed  and  are  in  use,  while  others  to  a  total  of  430,000  h.p, 
are  under  construction.  On  the  completion  of  the  latter,  the  avail- 
able water-power  will  be  nearly  doubled.  Several  of  the  large 
schemes,  for  which  within  the  last  10  years  concessions  have  been 
granted,  are  now  approaching  a  finish.  The  Mjosen  is  almost  com- 
pleted ;  at  Samnanger,  whence  the  city  of  Bergen  will  draw  its  elec- 
tric supply,  the  most  important  part  of  the  work  has  just  been  com- 
pleted :  that  on  the  Tyin  has  only  recently  been  taken  in  hand. 
On  the  Maarsvand  and  the  Totak,  which  will  complete  the  depelop- 
ment  scheme  in  the  province  of  Telemarken,  the  distribution  is 
deferred  till  the  near  future  in  consequence  of  the  large  sums  which 
have  had  to  be  paid  for  fexpropriation.  The  great  works  contem- 
plated near  Matre  and  at  Kinsaa,  in  the  Hardangar  district,  have 
not  yet  been  begun. 

Besides  the  undertakings  completed  or  under  consti^uction,  there 
are  the  tenders  for  concessions  which  the  Works  Department  has 
received  for  developing  another' 200,000  h.p.  ;  on  the  Selbusjo,  which 
the  city  of  Drontheim  will  carry  out,  to  provide  35,000  H.P.  ;  then 
there  are  the  three  other  large  schemes — the  Randsfjord,  theNidelv, 
near  Arendal,  and  the  Otteraa,  near  Christianssand.  When  the.se 
great  works  will  be  taken  in  hand  cannot  be  said  for  certainty. 
From  their  importance  they  will  probably  come  up  for  consideration 
in  the  next  session  of  the  Storthing. 

The  development  on  the  Nidelv  or  River  Xid,  a  matter  of  the  first 
moment  to  the  city  and  district  of  Arendal,  will  increase  the  present 
available  28,000  H.p.  to  97,000  h.p. 

The  devtlopment  of  the  Otteraa  includes  the  damming  of  the 
Biglandsfjord  and  the  use  of  a  series  of  mountain  streams  in  the 
east  and  north  of  the  Satersdal.  By  these  works  80,000  H.P.  will  be 
made  available,  principally  to  the  advantage  of  the  flourishing 
industries  in  the  neighbourhood  of  Christianssand.  The  matter  came 
under  the  consideration  of  the  Storthing  in  1909,  but  on  that 
occasion  the  damming  of  the  Biglandsfjord  failed  to  obtain 
approval. 

The  town  of  Hammerfest,  which  is  the  most  northern  town  in 
the  world,  has  been  rebuilding  its  electrical  works,  which  was  one 
of  the  very  first  in  Norway  Previously  the  works  were  driven  by 
steam,  but  water-power  has  n.>w  been  adopted.  Two  generators  of 
3(!0  H.p.  each  have  been  installed.  The  generated  pressure  is  3.000, 
volts,  while  energy  is  distributed  at  220  volts  for  motors  and 
130  volts  for  lighting. 

The  new  electrical  works  at  Vardo  have  now  been  completed.  A 
Diesel  engine  plant  of  240  h.p.  and  dynamos  of  30  KW.  each,  also 
an  accumulator  battery  for  216  ampere-hours,  are  provided.  Distri- 
bution is  at  2  X  110  volts,  and  2,600  lamps  have  been  installed. 

The  Lillestrom  electrical  works  Cin  a  suburb  of  Christiania)  have 
also  been  completed.  Energy  is  derived  from  Kykkelsrud,  and 
alternating  current  is  transmitted  at  5,000  volts  to  four  transformer 
stations,  and  there  reduced  in  pressure  to  220  volts  for  motors  and 
130  volts  for  lighting. 

The  town  of  Tromso  was  one  of  the  pioneer  Norwegian  towns  in 
introducing  electric  lighting,  for  which  purpose  the  energy  was  pro- 
duced by  means  of  steam  power.  The  municipality  has  now  decided 
on  the  harnessing  of  a  waterfall  at  Simavik,  situated  about  20  miles 
from  the  town,  which  is  capable  of  supplying  1.800  h.p.  when 
fully  developed.  In  the  first  instance  only  a  part  will  be  ' 
taken  into  use,  and  a  sum  of  £27,777  was  voted  for  the  purpose  of 
defraying  the  expenses  in  connection  therewith.  Owing  to  the 
town  being  situated  on  an  island,  the  energy  will  have  to  be  trans- 
mitted by  a  submarine  cable  for  a  distance  of  about  i  mile. 

Holland. — The  district  authorities  of  Wageningen,  Holland,  are 
contemplating  the  installation  of  an  electric  lighting  plant. 

Greece. — It  is  proposed  to  install  electric  lighting  in  the  town 
of  Volo  in  Greece,  and  to  effect  this,  a  company  with  the  title  of 
"  Soci^t6  Electrique  de  Volo "  has  been  founded.  Manufacturers 
wishful  to  supply  materials,  machinery  or  apparatus  necessary  for 
the  new  installation,  should  apply  to  M,  Glavani,  the  Mayor  of  Volo, 
who  is  director  of  the  new  company. 

France. — The  Compagnie  Parisienne  de  Distribution  d'Energie 
Electrique,  which  has  carried  on  the  supply  of  electricity  to  the 
whole  city  of  Paris  since  1908,  intends  to  lower  its  prices  on  Januarj 
1st,  1913,  and,  in  anticipation  of  a  considerable  increase  in  demand, 
has  been  reorganising  it3  distribution  system,  erecting  new  sub- 
stations, &c.,  without  interruption  to  the  existing  service.  The  old 
generating  stations  are  also  to  be  superseded  by  two  new  works, 
one  of  75,000  KW.  at  Saint-Ouen.  the  other  of  25,000  KW.  at  Issy- 
les-Moulineaux,  which  are  being  equipped  with  generators  of 
10,000  KW.  each.    The  Cotnpftny  holds  a  monopoly  of  the  lightinf 


Vol.70.  No.  1,782, jANCAEr  If),  1912.1    THE    ELECTRICAL.    REVIEW. 


95 


supply,  but  not  of  power,  and  there  is  Home  talk  of  a  new  company 
with  a  capital  of  two  millions  nterlinfr  to  supply  cnerjjy  to  works 
at  very  low  prices.  The  supply  of  electricity  in  the  Buburbs  is  also 
under  consideration,  and  it  is  said  that  two  new  power  stations  may 
be  erected  at  Creil  and  Laon  for  this  purpose,  while  the  transmission 
of  enerpy  from  the  coal  mines  of  the  Straits  of  Dover  and  the 
northern  district  is  also  eutrgested.     L' Indnxt.rie  F.lcctr\qiir. 

La  Compatcnie  Klcctrique  du  Nord  is  erectine:  a  large  generatin^r 
station  at  Beautor  for  the  supply  of  enerpy  for  lighting  and  power 
purposes  throughout  the  Department  of  Aisne. 

Germany.  —  The  Thuringische  Electricitiits  Gesellschaft  is 
a  new  company  which  has  just  been  formed  with  a  capital 
of  €300,00(1  to  acquire  and  carry  on  the  central  stations  in 
Thuringia  of  the  Elektrizitiifc  Lieferungs  Gesellschaft,  a  concession 
secured  by  the  A. E.G.  for  an  electric  tramway  in  the  town  of  Gotha 
and  also  the  generating  station  in  Gotha  belonging  to  the 
Lahm(;yer  Gesellschaft. 

HUNOAKY.  The  Neusatzer  Electrizitiits  Gesellschaft  is  the  uame 
of  a  new  company  which  has  just  been  in  Budapest  with  a  capital 
of  £180.000  to  acquire  and  carry  on  the  electricity  supply  under- 
takings in  the  towns  of  Neusatz,  Peterwardein  and  Karlowitz. 

Russia.  A  few  months  ago  attention  was  directed  to  the  extra- 
ordinary conditions  which  were  imposed  by  the  Moscow  municipal 
council  in  connection  with  the  granting  of  a  concession  to  a  Belgian 
group  for  the  establishment  of  electric  supply  works  in  the  city,  in 
competition  with  the  existing  works  of  the  St.  Petersburg  (1886) 
Electric  Lighting  Co.  The  conditions  were  so  onerous  that  it  was 
thought  likely  to  be  impossible  for  capital  to  be  raised  to  carry  out 
the  scheme.  This  has  apparently  proved  to  be  the  case,  as  the 
holders  of  the  concession  wish  to  abandon  it  on  the  one  hand, 
whilst  on  the  other  the  City  of  Moscow  is  said  to  desire  to  be 
relieved  of  its  obligations  by  retaining  a  portion  of  the  deposit 
money  paid  by  the  concessionaires. 

Spain. — According  to  an  official  announcement,  the  Compania 
Barcelonesa  de  Electricidad,  in  consequence  of  being  threatened 
with  serious  competition,  has  decided  to  sell  out  its  assets  to  the 
Canadian  company,  which  has  lately  acquired  large  waterfalls  in 
the  Pyrenees,  with  the  object  of  supplying  Barcelona  and  its  neigh- 
bourhood with  light  and  power.  The  new  company,  who*  style  is 
the  Barcelona  Traction,  Light  and  Power  Co.,  was  lately  launched 
in  Toronto  with  a  capital  of  $4,000,000.  The  Spanish  company 
was  formed  in  1895  by  the  group  of  the  A.E.G.,  and  its  share- 
holders are  offered  a  price  of  140  per  cent.,  plus  interest,  Berlin 
usance,  with  accrued  dividends  up  to  December  31st.  A  limited 
compensation  in  shares  of  the  Canadian  company  is  also  offered. 
The  dividend  of  the  Spanish  company  in  1911  will  probably  be  the 
same  as  that  earned  in  1910 — 8  per  cent.  The  ratification  by  the 
shareholders  of  the  sale  has  yet  to  be  made.  According  to  Electron 
negotiations  are  under  weigh  not  only  for  the  purchase  of  the 
Barcelona-Sarria  railway,  but  of  other  lines  in  Cataluna,  as  also  of 
other  waterfalls  in  Tremp  and  Pallaresa.  The  capacity  of  the 
waterfalls  acquired  in  the  Pyrenees  is  stated  to  be  120,000  h.p. 

Madrid  is  served  by  three  groups  of  electric  companies, 
whose  mutual  relations,  according  to  Electron,  instead  of  becoming 
easier  are  tending  to  further  complications.  These  groups  are 
severally,  the  Hidraulica  Santillana,  which  supplies  current  to 
Chamber!  and  Mediodia  ;  the  Salto  de  Bolarque,  which  has  just 
entered  into  a  contract  to  supply  current  to  the  Madrilena  ;  and 
the  Hidroelectrica  Espanola  which  supplies  current  to  the  tramways 
of  Madrid,  and  to  its  allied  company,  La  Co-operativa  Electra  de 
Madrid.  The  causes  of  dispute  are  the  prices  charged,  the  last- 
named  company  having  reduced  its  charge  per  KW.-hour  to  0"40 
peseta  and  abolished  the  charge  for  meters.  These  charges  are 
.considered  to  be  unjustifiable  and  disastrous  to  other  companies, 
and  to  the  shareholders  of  the  company  itself  as  well  as  to 
those  of  the  Hidroelectrica  Espafiola.  A  breach  of  compact  on  the 
part  of  the  last-named  company  is  alleged  by  the  Salto  de  Bolarque, 
and  legal  opinion  has  been  taken  by  both  parties.  In  the  view  of 
Electron,  the  lamentable  deadlock  is  owing  less  to  the  difficulties  of 
the  case  than  the  incapacity  of  those  who  have  directly  intervened 
in  the  matter. 

Belgium. — La  Societe  d'Electricite  du  Nord  de  la  Belgique  has 
completed  negotiations  for  the  supply  of  electrical  energy  for  light- 
ing and  power  purposes  to  a  dozen  small  towns  and  villages  in  the 
Malines  district,  and  is  in  treaty  for  a  number  of  other  municipal 
contracts.  The  generating  station  at  Malines,  which  will  be  put 
into  operation  during  the  course  of  the  present  month,  comprises 
two  sets  of  3,000  h.p.  steam  turbines  and  dynamos. 

Dartmouth. — The  T.C.  has  sealed  a  contract  with  i\w. 
Urban  Electric  Supply  Co.,  Ltd.,  for  the  public  lighting  of  the 
borough  for  a  period  of  10  years.  The  arc  lamps  are  to  be  super- 
seded by  high  candle-power  metal  lamps,  and  the  candle-power  of 
the  small  incandescent  lamps  is  to  be  doubled. 

Dundee. — At  a  meeting  of  tlie  Electricity  Committee 
of  the  T.C.  last  week,  the  electrical  engineer — Mr.  Harry 
Richardson — advised  that  a  new  sub-station  be  erected  in  Dock 
Street  at  an  estimated  cost  of  £7,200.  The  engineer  explained  that 
the  proposal  was  really  a  necessity,  as  the  load  at  present  was  so 
heavy  that  they  had  both  turbines  working,  and  the  machinery  in 
the  old  station  was  also  running  hard.  He  was  of  opinion  that  the 
proposed  sub-station  would  feed  the  most  congested  area  of  the  city, 
and  would  more  than. pay  for  itself  in  preventing  the  loss  in  distri- 
bution. In  reply  to  a  question,  the  engineer  stated  that  when  the 
new  station  at  the  Stannergate  was  opened  he  did  not  anticipate 
that  a  sub-station  such  as  that  proposed  would  be  required  for  two 
years  yet,  but  the  demand  for  current  had  far  exceeded  his  expecta- 
tions. He  also  hinted  that,  at  the  present  rate  of  progress,  an 
extension  of  the  new  station  would  also  be  necessary  soon .  The 
matter  wae  remitted  to  a  Committee  for  consideration  and  report.  , 


Dunoon.  —  The  B.  of  T.  ha«  ]j«;h<'inT'cofnmunu:ation 
with  the  T.C.  regarding  the  fulfilling  of  its  obligations  in  con- 
nection with  the  electric  lighting  provisional  order  of  1906.  The 
T.C.  has  already  received  three  extenHiona  of  time. 

Ealiiit^. — At  the  last  meeting  of  the  Council,  the  district 
auditor  roporterl  that  the  net  profit  on  the  undertaking  for  the  past 
year  amounted  to  £1,«6.5,  as  against  £2,fX).5  for  the  prpcedin|r 
year  ;  this  showed  a  decrease  of  £340.  Owing  to  the  large  namber 
of  new  consumers,  the  sales  of  current  continue  to  increase  In  the 
aggregate.     The  total  of  loans  raiised  amounts  to  £144,.o9t.  : 

Ediiihurs^h. — A  raeetinj^  with  a  view  to  promotint^  an 
electrical  exhibition  was  held  on  .January  12th.  Mr.  G.  W.  Craw- 
ford pointed  out  the  desirability  of  holding  the  exhibition  in  view 
of  a  probable  gas  exhibition  in  the  city.  It  wm  finally  agreed  that 
it  was  desirable  to  hold  such  an  exhibition,  and  a  Committee  was 
appointed  to  inquire  into  the  financial  support  which  may  be 
forthcoming. 

The  Corporation  Electric  Lighting  Committee  has  purchased 
sufficient  coal  to  meet  the  requirements  of  the  undertaking  until 
May  loth.  The  supply  has  been  augmented  owing  to  the  possibility 
of  a  miners'  strike,  and  partly  owing  to  the  fact  that  the  condensing 
plant  has  not  been  completed. 

(iellyjraer.— The  U.D.C.  has  declined  to  allow  the 
Rhymney  Valley  Electric  Supply  Co.  to  use  overhead  wires  for  the 
purpose  of  supplying  current  to  Gilfach,  Church  Place  and 
Heolddu,  where  there  are  many  applications  for  current.  The 
Council  demands  the  use  of  underground  cables. 

Goole, — In  regard  to  the  proposed  electric  lighting  schemes 
for  Goole,  which  have  been  suggested  at  the  instance  of  the  Electrical 
Distribution  of  Yorkshire,  Ltd.,  and  Mr.  James  W.  Speight,  the 
members  of  the  U.D.C.  were  hurriedly  called  together  on  Monday 

the  last  day  for  lodging  objections — and  decided  to  lodjre  objec- 
tions with  the  B.  of  T. 

Gravesend. — The  T.C.  has  now  decided  to  support,  the 
Bill  of  the  I.M.E.A.,  and  to  contribute  up  to  £10  towards  the  coat. 

As  the  result  of  arbitration,  current  is  to  be  supplied  by  the  T.C. 
to  the  Tramway  Co.  for  seven  years  from  August  7th,  1910,  at  2d. 
per  unit  up  to  180,000  units  a  year  :  r3d.  per  unit  between  180,000 
and  280,000  units ;  and  ■8d.  per  unit  beyond.  These  rates  are 
subject  to  agreed  coal  clauses. 

Harrogate. —  Further  extensions  are  to  'oe  made  in 
lighting  the  streets  with  electricity. 

Hazelgrove  and  Braniall.— The  U.D.C.   has  decided 

not  to  assent  to  the  application  of  the  Stockport  T.C.  for  per- 
mission to  supply  current  to  the  owner  of  the  Woodlands  Estate, 
Offerton.  A  committee  has  been  appointed  to  consider  the 
advisability  of  the  Council  obtaining  its  own  provisional  order. 

Heckmondwike. — The  L.G.B.  is   to  be  asked  for  an 

answer  to  the  application  of  the  U.D.C.  for  sanction  to  borrow  over 
£20,000  on  the  electricity  account,  in  regard  to  which  an  inquiry 
was  held  in  May  last.  Most  of  the  money  has  been  spent,  but  the 
Council  has  decided  that  other  pressing  work  must  remain  in 
abeyance  pending  the  Board's  decision. 

Knaresborough. — The  R.D.C.  has  assented  to  the 
Harrogate  T.C.  laying  electric  cables  in  the  district  on  the  pay- 
ment of  Is.  per  annum  in  respect  of  each  highway  utilised  for  the 
purpose. 

Launceston. — At  a  meeting  of  the  T.C.  recently,  Mr. 
J.  H.  B.  Prouse  asked  what  steps  had  been  taken  to  carry  into  effect 
the  resolution  passed  at  the  last  meeting  to  procure  an  estimate 
of  the  cost  of  electric  light  installations  at  the  Guildhall.  Town 
Hall,  and  Public  Library.  Dr.  Thompson,  chairman  of  the 
Launceston  Gas  Co.,  thought  they  should  also  ask  for  an  estimate 
for  lighting  these  buildings  by  incandescent  gas  in  place  of  the 
antiquated  gas  burners  now  used.  The  Corporation  settled  the 
matter  by  inviting  suggestions  for  the  better  lighting  of  the  public 
buildings  of  the  borough. 

Leeds. — The  ^licklefield  Coal  Co.  is  opening  new  pits  at 
Kippax,  near  Leeds,  which  have  certain  points  of  interest,  in  that 
the  terms  of  the  lease  stipulate  that  no  chinney  shaft  will  be  per- 
mitted after  the  sinkings  are  completed,  and  also  provide  for  an 
ornamental  winding  house,  and  the  planting  of  the  dump  with 
trees  and  shrubs,  .Vc.  In  order  to  comply  with  these  requirements, 
electrical  power  is  being  largely  used,  the  supply  being  obtained 
from  the  Yorkshire  Power  Co.  through  a  lociU  sub-station,  and  fed 
at  2,000  volt^  to  a  Lahmeyer  rotsu-y-converter  set  with  a  10-ton 
fly-wheel,  which  in  turn  supplies  two  400-H.P.  200-volt  motors 
direct-coupled  to  an  11-ft.  winding  drum.  The  whole  of  the 
haulages  are  to  be  driven  by  compressed  air,  the  compressor,  and 
presumably  pit  pumping,  being  electrically  operated.  A  second  pit 
and  winder  are  also  to  be  erected  near  the  first  one,  but  the  whole 
of  the  output  will  be  taken  about  2  J  miles  to  screens  at  another  of 
the  company's  pits,  in  order  to  safeguard  the  beauty  of  the  neigh- 
bourhood, which  is  residential  in  character. 

Liverpool, — In  view  of  the  recent  controvei-sy  on  the 
Corporation  electricity  supply,  it  is  interesting  to  note  that  the 
report  of  the  electrical  engineer  upon  the  supply  for  1 1  months  to 
the  date  of  the  report,  shows  a  considerable  increase  in  the  use  of 
current  for  power.  The  units  supplied  from  January  let,  1911,  to 
November  oOth,  for  lighting  were  8,279.473,  an  increase  of  i'Sij. 
per    cent,  on   the  corresponding    months    in    1-910  :     for   traction. 
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20,575,097,  an  increase  of  1'442  percent.  ;  and  for  power,  4,821,019, 
against  3,701,821,  an  increase  of  30'234  per  cent.  The  total  number 
of  units  supplied  during  the  period  was  33,675,589,  compared  with 
32,150,41G  for  the  eleven  months  of  1910. 

London. — Hampstkau. — At  the  meeting  of  the  B.C.  on 
January  11th  a  letter  was  received  from  Mr.  G.  H.  Cottam 
resigning-  his  position  as  chief  electrical  engineer.  The  Lighting 
Committee  recommended  that  the  resignation  be  accepted,  and  the 
engagement  terminate  on  July  12th.  An  amendment  that  the 
engagement  terminite  in  three  months  was  defeated  by  22  votes  to 
10,  and  the  Committee's  recommendation  was  then  agreed  to.  The 
Lighting  Committee  further  recommended  that  the  question  of 
granting  a  superannuation  allowance  to  Mr.  Cottam  be  referred  to 
the  Finance  Committee.  After  discussion  it  was  resolved  that  the 
further  consideration  of  the  matter  be  postponed  for  three  months, 
or  until  the  L.G.B.  inquiry  into  the  lighting  expenditure.  The 
Lighting  Committee  further  reported  that  it  had  considered  a  letter 
from  Mr.  E.  Sayer,  expressing  surprise  at  being  summarily  dismissed 
from  his  position  as  chief  assistant  electrical  engineer  without  having 
any  opportunity  of  defending  himself  before  the  Council,  and  asking 
to  be  paid  three  months'  salary  in  lieu  of  notice.  It  was  decided  to 
repudiate  liability  for  the  payment  of  the  salary. 

Maeylebone.— £2,650  is  to  be  borrowed  from  the  L.C.C.  for 
the  period  of  12  years  for  storage  batteries  for  the  electricity 
undertaking. 

Bekmondsey. — Sanctions  have  been  received  from  the  L.C.C.  to 
the  erection  of  (1)  an  addition  to  the  boiler  house  at  the  electricity 
works,  and  (2)  for  an  extension  of  the  existing  condenser  plant. 
Such  consents,  however,  do  not  include  any  sanction  to  the  Borough 
Council's  proposed  loan,  sanction  for  which  was  refused  by  the 
County  Council  in  November  last. 

LO'westoft. — At  the  last  meeting  of  the  Council  the 
auditor's  report  on  the  electricity  undertaking  was  adopted,  which 
showed  a  net  surplus  for  the  year  of  £99.  £854  has  been  debited 
to  the  revenue  account  for  the  purpose  of  redeeming  loans,  and 
£3,723  has  been  spent  on  capital  account,  and  for  part  of  this 
amount  no  sanction  has  been  received  from  the  L.G.B.,  but  appli- 
cation had  been  made  for  sanction  to  cover  this  capital  expenditure. 

Lytham. — In  reply  to  the  representatives  on  the  matter, 
the  U.D.C.  has  been  informed  by  the  B.  of  T.  that  in  view  of  the 
efforts  being  made  by  the  Lytham  Electric  Light  and  Power  Co., 
Ltd.,  to  proceed  with  the  scheme  for  electric  lighting,  the  depart- 
ment had  for  the  present  decided  to  defer  the  revoking  of  the 
provisional  order. 

IVIarazion  (Cornwall). — An  electricity  scheme  for  the 
parish  is  under  contemplation  beween  the  P.C.  and  the  Cornwall 
Electric  Power  Co. 

IVcAV  Zealand. — A  New  Zealand  municipality  has  under 
consideration  a  scheme  for  the  installation  of  electrical  power  plant 
for  tramway  working,  house  and  street  lighting,  drainage  and 
water  works  pumping,  and  general  industrial  uses.  It  is  proposed 
to  equip  the  station  with  Diesel  oil  engines.  The  proposal  involves 
the  flotation  of  a  loan  of  about  £11,000;  particulars  may  -be 
obtained  by  British  manufacturers  on  application  to  the  Com- 
mercial Intelligence  Branch  of  the  B.  of  T. 

BfCAvport  (Fife).— At  a  meeting  of  the  Town  Council 
last  week  a  motion  was  put  forward  by  one  of  the  members  that 
electricity  for  lighting  and  power  purposes  be  supplied  throughout 
the  burgh,  and  that  a  committee  be  appointed  to  ascertain  the 
terms  upon  which  a  supply  could  be  obtained  from  Dundee,  and 
alternatively,  the  cost  of  the  erection  and  maintenance  of  a 
generating  station  in  the  burgh.  It  was  also  suggested  that  infor- 
mation might  be  obtained  as  to  the  terms  upon  which  the  Tayside 
Electric  and  Gaslight  Co.'s  undertaking  could  be  acquired.  The 
motion,  on  being  put  to  the  meeting,  was  defeated  by  six  votes  to 
three. 

North  Cray.— ^rhe  Bromley  (Kent)  R.D.C.  has  consented 
to  the  order  being  applied  for  by  Bexley  U.D.C.  to  enable  the  latter 
to  supply  current  to  the  parish  of  North  Cray. 

Nuneaton.— Tlie  T.(^  has  applied  to  the  l^.G.B.  for  a 
loan  of  £1,850,  for  a  feeder  and  feeder  booster  needed  in  connection 
with  a  supply  of  current  to  the  Griff  Granite  Quarry. 

Oldham.— The  (ieneral  Conunifctee  of  the  Equitable 
Co-operative  Society  has  decided  that  the  Society  should  cease  to 
i'cnerate  its  electricity  and  that  in  future  the  supply  should  be 
obtained  from  the  Corporation.  It  is  found  that  the  plant  is  not 
capable  of  supplying  energy  as  economically  as  it  can  be 
purchased  from  the  Corporation. 

Paisley. — The  manner  in  wliich  the  recent  arrangement 
come  to  between  the  Corporation  and  the  tramway  company  is 
working— whereby  a  flat  rate  was  fixed  for  current— may  be  judged 
by  the  electrical  engineer's  monthly  report.  From  November  17th 
to  December  16th  the  electric  current  supplied  to  the  Paisley 
District  Tramways  was  112,788  units  at  •975d.,  which  raises  the 
current  consumed  from  May  17th  to  December  16th  to  834,788  units 
at  £2,958.  Over  the  corresponding  period  of  the  previous  year  the 
current  consumed  was  greater  by  44,541  units,  but  the  income  had 
fallen  off  by  £865. 

Rhyl. — The  Council  has  decided  to  apply  for  a  loan  of 
£500  for  additional  electric  service  required  at  the  Marine  Lake  in 
connection  with  various  enterprises  to  be  introduced  by  the  Rhyl 
Amusement  Co.,  Ltd.  Special  terms  'or  lighting  and  power  have 
been  arranged  between  the  Council  and  the  company. 


Sherborne. — The  U.D.C.  has  passed  a  resolution  con- 
senting to  the  application  for  a  prov.  order  for  E.L.  by  Messrs. 
J.  &  W.  Purves,  of  Exeter,  who  undertake  to  supply  current  for 
public  lighting  at  not  more  than  3d.  per  unit. 

Sidnioutli. — A  meeting  of  ratepayers  was  held  on  Friday 
last  to  discuss  the  question  of  the  proposed  purchase  of  the  Sid- 
mouth  Gas  and  Electricity  Co.  by  the  Urban  District  Council.  Mr. 
T.  Kennet-Were  presided,  and  explained  to  a  large  assembly  the 
steps  which  had  been  taken  in  the  matter.  A  resolution  approving 
steps  to  enable  the  Council  to  acquire  the  undertaking  of  the  com- 
pany was  carried  by  a  large  majority. 

Skeg^ness. — The  U.D.-C.  is  in  communication  with  several 
experts  who  have  offered  their  services  as  consulting  engineers  in 
connection  with  the  proposed  electric  lighting  scheme. 

Southampton. — The  electrical  engineer  has  reported 
that  the  receipts  of  the  electricity  undertaking  show  an  increase  for 
the  half-year  ended  September  30th  last  of  nearly  £2,700  over  the 
corresponding  period  of  last  year,  whUe  the  estimated  increase  up  to 
March  31st,  1912,  was  put  at  £2,837.  Thus  there  was  every  reason 
to  anticipate  that  at  the  end  of  the  present  year  the  income  would 
be  some  £5,000  or  £6,000  more  than  what  it  was  in  the  previous 
12  months ;  25  per  cent,  more  units  were  sold  than  for  the  same 
period  12  months  ago,  and  the  returns  for  the  current  half-year 
indicated  a  still  greater  increase.  On  the  suggestion  of  the  engi- 
neer, it  has  been  decided  to  apply  to  the  L.G.B.  for  sanction  to 
borrow  £9,600,  the  estimated  cost  of  providing  additional  plant  for 
next  winter's  load.  Such  plant  is  to  be  the  exact  duplicate  of  that 
last  installed.  Application  is  also  to  be  made  to  borrow  £2,000  for 
motors,  £1,000  for  radiators,  £3,500  for  services,  and  £1,500  for 
meters. 

Swindon. — The  T.C.  has  received  the  sanction  of  the 
L.G.B.  to  loans  of  £1,600,  £1,500  and  £410  for  electricity  purposes. 

Tei^nmouth. — The  U.D.,C.  has  referred  to  a  committee 
of  the  whole  Council  the  question  of  applying  for  a  prov.  order 
for  E.L. 

West  Hartlepool. — At  a  meeting  of  the  T.C.  on  the 

9th  inst.,  the  Electricity  Committee  reported  the  receipt  of  a  letter 
from  the  I.M.E.A.  asking  for  a  contribution  towards  the  expense 
of  promoting  a  Bill  to  amend  the  Act  relating  to  electric  lighting. 
Aid.  MacFarlane  (chairman  of  the  Committee)  said  the  Committee 
had  decided  to  take  no  action.  Aid.  Robson,  who  said  he  was 
speaking  for  the  majority  of  the  Committee,  said  the  object  of  the 
Association  was  to  obtain  powers  to  enter  into  a  retail  trade  in 
competition  with  tradesmen  in  the  sale  of  various  fittings  for 
houses.  For  that  reason  alone  the  Committee  decided  not  to 
support  the  Bill.  Aid.  MacFarlane  said  all  the  BUI  proposed  to  do 
was  to  put  municipalities  in  the  same  position  as  gas  companiee . 
After  further  discussion  the  minute  was  sent  back  to  the  Committee. 

Whitehaven. — The  T.C.  has  again  deferred  consideration 
of  a  scheme  for  assisted  wiring,  submitted  by  the  electrical 
engineer. 

Mr.  Thos.  Richardson,  M.P.,  has  informed  the  T.C.  that  he  will 
support  in  Parliament  the  Bill  of  the  I.M.E.A.  seeking  wiring  powers 
for  local  authorities. 

Widnes. — The  T.C.  on  January  9th  signed  an  agreement 
with  the  Mersey  Power  Co.  for  a  supply  of  electricity.  The 
necessary  connections  with  the  power  station  are  being. made,  and 
the  supply  will  shortly  be  available. 

Winchester. — The  T.C.  has  adopted  a  schedule  of 
wiring  prices  on  the  deferred  payment  system. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen.— The  T.C.  has,  by  29  votes  to  4,  adopted  the 

recommendation  of  the  Tramways  Committee  for  a  system  of  rail- 
less  traction  xor  the  Footdee  district,  the  route  to  be  from  Market 
Street,  along  the  quays  to  the  east  end  of  York  Street.  It  was 
agreed  that  a  communication  be  addressed  to  the  Harbour  Com- 
missioners for  consent  to  application  being  made  for  the  requisite 
powers  to  carry  out  the  scheme. 

Arg-entina. — The  Parana  Municipality  has  granted  a 
concession  for  an  electric  tramway  to  a  company  represented  by 
Dr.  Juan  V.  Garcia.  The  concession  is  for  90  years,  after  which  it 
will  pass  over  to  Corporation. 

Ashton. — Further  trouble  is  threatened  by  the  employes 
of  the  three  tramway  authorities  running  into  Ashton-under-Lyne. 
Some  time  ago  Mr.  Ernest  Moon,  K.C.,  representing  the  B.  of  T., 
sat  as  arbitrator,  and  his  award  appeared  to  give  satisfaction! 
After  a  few  weeks'  trial  the  men  are  dissatisfied.  They  complain 
that  each  of  the  three  authorities  is  carrying  out  the  terms  of  the 
award  differently  ;  that  the  conditions  generally  are  not  in  the 
spirit  of  the  award  ;  and  that  they  do  not  get  the  full  period 
allowed,  for  meal  times.  They  are  desirous  of  another  visit  by  Mr. 
Moon,  and  are  threatening  to  strike.  • 
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Belfast. — The  revenue  acwunt  of  the  tramways  depurt- 
ment  for  the  nine  months  ended  December  Hist  la«t,  ahowH  a  balance 
at  credit  of  net  revenue  of  £30,157.  The  peneral  manajr'-r'H  recom- 
mendation that  in  view  of  the  Batinfactory  stjite  of  the  finances, 
£1:5,000  be  appropriated  and  placed  to  the  credit  of  the  deprecia- 
tion account  and  invested,  has  tjeen  adopted  by  the  Committee. 
One  hundred  motormen  have  won  the  annual  bonus  for  careful 
drivinpr  and  freedom  from  avoidable  accidents  during,'  the  past  year, 
and  of  that  number  14  had  pained  special  commendation.  One 
hundred  and  twenty-six  conductors  received  the  bonus  for  accuracy 
in  their  cash  and  daily  accounts  durin;;-  the  same  period,  43  of 
these  beinp  commended  for  special  accuracy.  It  is  advised  by  Mr. 
Nance — and  the  Committee  has  under  consideration  the  proposal — 
that  a  system  of  profit-fiharinp  be  adopted  under  which  the  tram- 
way'stafif  will  lienefit  each  year  to  the  extent  of  10  per  cent,  of  the 
amount  of  the  excess  of  revenue  over  expenditure. 

Rradford. — The  first  iux'ident  to  luippen  in  connection 
with  the  new  railless  trolley  pystem  of  the  Corporation  occurred 
last  week  on  the  route  between  Dudley  Hill  and  Laisterdykc,  when, 
as  the  result  of  the  trolley  leaving  the  overhead  wires,  the  car, 
which  was  {^oinpr  down-hill,  swerved  heavily  and  smashed  through 
a  wall  into  a  field.  The  steerinf":  K'ear  was  severely  damag^ed,  and 
the  conductor  was  injured  and  removed  to  the  infirmary. 

Bri<>:hton, — At  the  public  meeting  convened  to  consider 
the  proposed  Parliamentary  Bill  for  railless  traction  powers,  the 
votings  resulted  in  a  majority  of  6  in  favour,  and  a  written  demand 
for  a  poll  of  the  town  has  been  put  in  by  opposers  of  the  scheme. 

Continental  Kotes. — France. — It  is  recognised  that  an 
improvement  in  the  traffic  at  the  Saint  Lazare  Station,  Paris,  can 
only  be  effected  by  electrifying^  the  suburban  railways,  a  matter 
which  has  been  under  consideration  for  a  long:  time  ;  but,  according: 
to  Vlndvxtrie  EUctr\qne,  the  Minister  of  Public  Works  has  suddenly 
griven  orders  to  suspend  the  preparation  of  a  scheme  of  this  nature. 
The  Orleans  Co.  is  contemplating:  the  electrification  of  the  line  to 
Scfaux.  on  which  the  steam  trains  give  rise  to  foul  fumes  in  the 
Luxembourg  tunnel,  and  has  sent  an  engineer  to  the  United  States 
to  study  the  work  that  has  been  carried  out  there.  Our  contem- 
porary fears  that  the  result  will  be  the  placing  of  large  orders 
abroad,  although  French  engineers  are  perfectly  competent  to  do 
the  work. 

Austria. — The  Istrianer  Electricitats  und  Kleinbahn  Gesell- 
Bchaft  has  secured  a  preliminary  concession  for  the  construction 
and  working  of  an  electric  tramway  in  the  town  of  Pola. 

Italy. — The  Consiglio  Superiore  dei  Lavori  Pubblici  have  acceded 
to  the  applications  for  the  following  concessions  : — For  the  con- 
struction of  an  electric  tramway  between  Lucca,  Camaiore  and 
Pietrasanta,  with  Government  subsidy  ;  for  an  electric  tramway 
line  connecting  Milan,  Balsamo  and  Cinisello,  with  a  branch  to 
Sesto  San  Giovanni ;  an  electric  tramway  line  from  Velletri  to 
Genzano,  for  which  the  Societa  delle  Tramvie  e  Ferrovie  di  Roma 
are  applicants ;  and  the  establishment  of  an  electric  tramway 
service  in  Modena. —  Giornale  dei  Lavori  Pubblici. 

Germany. — The  electric  express  railway  projected  between 
Cologne  and  Dlisseldorf  appears  to  be  approaching  realisation. 
The  track  has  been  decided  upon.  The  railway  is  purely 
a  municipal  line,  to  serve  the  passenger  traffic  between  the 
two  cities  named.  It  is  designed  solely  to  serve  the  purpose 
of  speedy  transit.  At  first  a  20-minute  service  will  be  estab- 
lished, which  is  intended  to  be  increased  later  to  a  10-minute 
service.  With  reerard  to  the  Cologne  section,  it  will  be  carried  out 
by  Rhine  firms.  The  course  chosen  is  the  left  Rhine  bank,  the  river 
near  Diisseldorf  being  crossed  by  substantial  bridges.  The  track  is 
to  be  354  km.  long,  exclusive  of  47  km.  within  the  purlieus  of 
Cologne  and  Diisseldorf. — JClektrotec/mik  ujid  Maschinenbau. 

Switzerland. — The  energy  required  for  the  electric  working  of 
the  Gotthard  Railway  will,  according  to  the  scheme  of  Engineer 
Kummer,  with  a  30  per  cent,  increase  of  traffic  over  1907,  be 
supplied  by  three  generating  stations,  namely,  the  Amsteg 
(20,000  K\v.) ;  the  Goscheneu  (13,000  KW.)  ;  and  that  on  Lake 
Rittom  (30,000  KW.).  The  total  cost  of  the  undertaking  in  this 
case  will  amount  to  £2,480,000.  Working  costs  should  come  out 
at  30  per  cent,  lower  than  steam. — Zeitschrift  fiir  das  gesamte 
Titrhinenwesen. 

Crewe. — The  question  of  introducing  the  railless  traction 
system  is  engaging  the  attention  of  the  Corporation.  It  is 
suggested  that  there  should  be  four  miles  of  route  with  a  quarter 
hourly  service;  the  first  cost  would  work  out  at  about  £1,500  to 
£1,000  per  mile. 

Doncaster. — By  G  votes  to  4  tlie  Tramways  Committee 
has  decided  that  the  extended  tramway  to  Brodsworth  shall  be  on 
sleeper  track  in  preference  to  adopting  the  railless  trolley  system. 

The  Committee  has  resolved  that  application  be  made  for  an 
order  to  extend  the  tramway  from  Balby  to  Warmsworth,  so  as  to 
link  up  the  town  with  the  Edlington  colliery  village. 

Dundee. — The  working  of  the  tramway  parcel  traffic 
between  the  city  and  Broughty  Ferry  has  been  considered  by  the 
Corporation  Tramways  Committee,  Mr.  Fisher,  the  manager,  giving 
it  as  his  opinion  that  it  would  be  to  the  interest  of  the  Department 
to  extend  its  business  as  parcel  carriers.  A  sub-Committee  was 
appointed. 

East  London  Railway. — The  half-yearly  report  of  this 
company  refers  to  the  preliminary  work  and  financial  arrange- 
fnents  inconnection  with  the  electrification  of  this  railway  ;  speci- 
fications, plans,  &c.,  have  been  completed  for  both  electric  traction 
aird  automatic  sigiiallirig. 


Kdinbiirtjrii, — The  burgh  engintxr  is  lo  r^^nfer  with  the 
engineer  of  the  Tramways  Co.  with  a  view  to  fitting  np  a  car  with 
a  new  type  of  life-guard.  A  Sub-Committee  of  the  Council  Tram- 
ways Committee  is  to  meet  repref-<;ritativ>nj  of  Leith  T.C.  n-gardinjr 
the  adoption  of  raillefis  tra<^;tion  \u*xt:v\  of  tramway  ext«n.jionB. 
The  Tramways  Committee  has  con.-;id»Ted  the  px>R«ibility  of  mnnintr 
double-decked  cars  to  the  terminus  at  Gorgie  ;  a  railway  bridge,  it 
appeared,  presented  a  difiBculty,  and  the  town  clerk  iw  to  commoni- 
cate  with  the  Railway  Co.  and  the  Tramways  Co.  on  the  matter. 

Fife. — The  P'ife  Elf.ctrif;  Power  Co.  having  taken  over 
the  Weinyps  Tramway  Co.,  Ltd.,  numerous  change*  arf;  to  take  place 
in  the  staff  of  the  company  at  Methil.  The  maii8i:f-r  is  to  be  re- 
tained, but,  the  others  have  received  notice  terminating  their 
en^ragements. 

.Jarrow-on-Tvne. — At  a  meeting  of  the  T.C.  on  the 

11th  inst.  a  letter  was  read  from  the  B.  of  T.  in  reference  to  a  com- 
munication from  the  Council  as  to  the  proposed  transfer  of  the 
•Tarrow  and  South  Shields  Light  Railway  Order,  1901,  to  the 
.Tarrow  and  District  Electric  Traction  Co.,  Ltd.  The  letter  stated 
that  the  Board  was  not  aware  that  there  was  anything  in  the  posi- 
tion of  the  purchasing  company  which  would  justify  the  Board  in 
refusing  to  consent  to  the  transfer,  and,  in  the  ab-sence  of  any 
specific  objection  from  the  Corporation,  the  Board  proposed  to 
sanction  the  transfer  of  the  undertaking. 

Leeds. — The  trials  of  weather  screens  on  the  tramcars 
have  proved  satisfactory.  During  the  recent  period  of  bad  weather 
comparisons  were  made  on  screened  and  unscreened  cars  travelling 
over  the  severest  route  on  the  Leeds  system.  When  the  proposal  was 
first  mooted  a  great  majority  of  the  drivers  were  opposed  to  it, 
holding  the  view  that  a  screen  would  impede  clear  vision.  On  the 
dozen  or  so  cars  on  trial,  however,  the  screen  is  fitted  with  an 
adjustable  shutter  in  the  front  panel  which  overcomes  this  objec- 
tion. The  screens  have  been  manufactured  at  the  tramway  work- 
shops, and  the  Tramways  Committee  is  shortly  to  discuss  the 
advisability  of  fitting  screens  to  all  cars  in  use  on  exposed  routes. 

Lowestoft. — At  the  last  meetuig  of  the  Council  the 
Tramways  Committee  reported  an  increase  of  £1,040  in  receipts  to 
date,  as  compared  with  the  corresponding  period  of  last  year. 

Nuneaton. — The  T.C.  has  under  consideration  the  ques- 
tion of  a  tramway  installation  for  the  borough,  and  an  inspection 
has  been  made  of  the  railless  traction  system  at  Leeds.  The  matter 
is  to  be  fully  gone  into  at  the  February  meeting  of  the  Council. 

Paisley. — The  Sub-Committee  on  By-Laws  of  the  Town 
Council  has  been  in  negotiation  with  Mr.  Contts,  the  general 
manager  of  the  Paisley  District  Tramway?,  with  reference  to  the 
question  of  overcrowding  and  lack  of  ventilation  on  the  company's 
cars.  Mr.  Coutts  explained  that  the  main  congestion  was  on  the 
Paisley  and  Renfrew  section,  and  that  it  was  impracticable  to 
provide  an  additional  service  during  the  hours  when  the  pressure  of 
workmen's  cars  was  on,  as  not  only  was  there  a  difiBculty  regarding 
plant,  but  the  lines,  as  laid,  would  not  carry  more  cars  without 
additional  feeders.  He  also  objected  to  the  provision  of  larger  cars 
on  the  ground  that  these  would  necessitate  the  laying  of  heavier 
rails,  and  the  use  of  trailers  he  considered  dangerons.  As  to 
improved  ventilation,  Mr.  Coutts  stated  that  the  cars  were  being 
fitted  with  ventilators  of  a  different  type. 

Ramsbottom. — The  proposal  of  the  Council  to  promote 

a  Bill  in  Parliament  for  the  provision  of  a  system  of  railless 
traction  in  Ramsbottom,  was  explained  and  considered  at  a  public 
meeting  of  townspeople,  on  January  10th.  Councillor  Stockdale 
said  it  was  proposed  to  run  railless  cars  by  overhead  equipment 
from  Holcombe  Brook  to  Lilenfield,  along  3i  miles  of  road,  and 
powers  of  extension  would  be  secured.  There  would  be  a  half- 
hourly  service,  and  the  estimated  cost  of  the  scheme  was  £9,250. 
The  half-hourly  service  and  the  proposed  route  were  criticised,  bat 
eventually  a  resolution  was  carried  approving  the  scheme. 

Stalybridj^e. — With  reference  with  work  being  carried 
out  in  Staly bridge  by  the  Joint  Board,  the  Highways  Committee 
of  the  T.C.  recommended  that  the  Board  should  be  informed  that 
the  provisions  of  the  Tramways  Acts  and  the  Electric  Lighting 
Acts,  with  reference  to  the  giving  of  notices  prior  to  the  commence- 
ment of  any  further  works,  must  be  complied  with.  Councillor 
Bottomley,  at  the  meeting  of  the  Stalybridge  Council,  said  the 
Board,  he  believed,  had  always  advertised  in*he  local  papers  when 
it  had  been  its  intention  to  do  work  of  that  kind  and  he  thought 
that  it  had  'hereby  done  all  that  was  necessary  to  comply  with 
the  Act  of  Parliament. 

Swinton  and  Pendlebury. — On  the  minutes  of  the 

Tramways  and  Electricity  Committee  coming  up  for  adoption  at 
the  meeting  of  the  Council,  several  members  expressed  dissatisfac- 
tion with  the  single-deck  electric  cars  which  the  Salford  Corpora- 
tion is  now  running  over  the  local  route.  It  was  decidt^  that  the 
clerk  write  to  the  Corporation  requesting  the  withdrawal  of  the  i 
cars  from  the  local  service  on  the  ground  of  their  being  dangerous. 

Twickenham. — The  Highways  Committee  has  decided 
to  prepare  a  petition  against  the  Southall,  Hounslow  and 
Twickenham  Railless  Traction  Bill,  on  the  ground  that  there  were 
several  portions  of  Whitton  Road  unsuitable  for  railless  traction 
unless  widenings  were  eff'ected  ;  also  that  the  protection  clausee  of 
the  Bill  required  strengthening  materially.  When  satisfabtory 
claiises  are  obtained  the  |Jetitidn  will  be  withdra'^. 
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Venezuela. — A  concession  lias  been  granted  for  the 
construction  of  a  railway  from  either  the  Orinoco  or  the  Caroni  to 
El  Callao.  Four  years  are  allowed  for  carrying:  out  the  work. 
Under  the  terms  of  the  agreement  the  concessionaire  may  utilise 
the  waters  of  the  Rivers  Caroni  and  Cano  del  Toro  with  the  object 
of  jjeneratingr  electric  power  for  railways,  tramways  and  other 
industrial  purposes. — Hoard  of  Trade  Jnurnal. 

Yoi-h, — Tlie  Tramways  Committee  has  under  considera- 
tion the  possibility  of  utilising:  railless  cars  in  connection  with  an 
extension  to  Heworth.  The  laying:  of  tramways  down  Bootham, 
and  by  means  of  a  bridg:e  over  the  Ousp  near  Clifton,  extending  the 
system  to  the  Leeman  Road  area,  is  also  to  be  discussed. 


Wireless  Telephony. — The  outcome  of  the  complaint 

made  by  Mr.  (irindell-Matthews,  at  the  end  of  September,  that 
during  a  demonstration  of  his  wireless  telephone  system  at  the 
War  Office,  experts  attached  to  the  War  Office  took  notes  and  made 
sketchesof  the  apparatus  without  permission,  and  contrary  to  agree- 
ment, is  that  on  January  10th  the  inventor  addressed  a  letter  of 
apology  to  the  War  Office,  and  completely  withdrew  the  charges 
which  had  been  made  and  published  in  the  Press. 


CONTRACTS  OPEN  and  CLOSED. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia, — It  is  reported  in  the  Avstralian  Mining 
Standard  that  in  view  of  the  litigation  between  the  Marconi  Co. 
and  Messrs.  Siemens  Bros.  &  Co.,  regarding  wireless  telegraph 
patents,  and  the  great  delay  which  has  already  been  incurred  in 
the  establishment  of  wireless  stations  round  the  coast  of  Australia, 
the  Commonwealth  Government  has  decided  to  proceed  with  the 
work,  using  a  system  recommended  by  Mr.  Balsillie,  the  Govern- 
ment wireless  expert.  If  infringement  of  existing  patents  is 
proved,  the  Government  will  pay  for  it.  Under  the  present  cir- 
cumstances the  Government  cannot  take  the  responsibility  of 
adopting  either  of  the  contending  companies'  systems.  Four 
stations  will  be  erected  at  once. 

Communication  with  Australia.— A  return  showing 

the  progress  of  Press  cable  communication  between  London  and 
Australia  during  recent  years,  by  way  of  the  Pacific  and  the  Eastern 
Extension  Company's  lines,  states  that  the  number  of  Press  words 
received  via  Pacific  for  the  year  ended  December  31st,  1909,  was 
21,635,  and  for  the  year  ended  September  30th,  1911,  463,726,  (It 
was  in  1909  that  the  Press  rates  were  reduced.)  The  number 
received  via  Eastern  for  the  first  period  was  218,467,  and  for  the 
second  220,214. — Australian  Mininq  Standard. 

TelegTaph     Mechanicians. — At   a    meeting    of    the 

Nottingham  Branch  of  the  P.O.  Telegraph  Mechanicians'  Associa- 
tion a  resolution  was  carried  protesting  against  the  Postmaster- 
General's  reclassification  scheme,  whereby  it  was  alleged  the  work 
of  highly-skilled  mechanics  had  been  depreciated  and  put  upon  a 
scale  of  pay  far  below  its  commercial  value. 

United  States. — Recently  it  was  announced  that  the 
Postmaster-General  would  i-ecommend  the  Government  to  purchase 
the  telegraph  systems  of  the  United  States  and  work  them  as  part 
of  the  postal  service  ;  the  cost  of  the  purchase  was  estimated  at 
100  millions  sterling.  It  appears,  however,  that  little  importance 
can  be  attached  to  the  statement.  A  proposal  to  purchase  the 
Canadian  telegraph  and  telephone  systems  will  shortly  be  made  in 
the  Dominion  Parliament  ;  at  present  the  rates  charged  by  the 
companies  are  very  uneven. 

Uruguay, — The  Government  lias  issued  a  decree  making 
it  obligatory  that  all  passenger  vessels  trading  with  Uruguayan 
ports  shall  be  provided  with  wireless  installations  before  May  Ist. 

The  Government  is  reported  to  be  taking  active  measures  for 
placing  the  telephone  wires  underground,  and  at  the  same  time 
adopting  the  automatic  system  for  exchanges. — Review  of  the  PAver 
Plate. 

Wireless    in   Warfare. — A    writer   in    the   Times  of 

January  6th  gives  some  particulars  of  the  wireless  telegraph  equip- 
ments used  by  the  Italian  army  of  occupation  in  Tripoli.  At  the 
commencement  of  the  war  Italy  possessed  about  a  dozen  wireless 
field  stations,  mostly  Marconi  1 '-KW.  sets,  which  can  work  over  100 
miles  and  can  be  erected  in  20  minutes.  The  equipment,  including 
carts  and  per.sonnel,  weighs  in  all  under  60  cwt.  Changes  in  wave 
length  are  effected  by  the  movement  of  one  handle  ;  the  trans- 
mitter is  not  sharply  tuned,  but  the  receiver  is  capable  of  very  sharp 
tuning.  Secrecy  is  secured  by  frequent  changes  of  wave  length 
and  the  use  of  different  codes 

Wireless  Tele|>'raph   Conference. — It  is  stated  that 

the  next  International  Conference  for  wireless  telegraphy  will  take 
place  in  London  ou  June  4th,  when  representatives  of  all  Govern- 
ments which  are  parties  to  the  Berlin  Convention  will  be  present. 
The  total  number  of  wireless  stations  throughout  the  world  is 
computed  at  1,100,  of  which  869  are  on  merchant  vessels.  Of 
the  latter.  Great  Britain  is  credited  with  305,  the  United  States 
with  205,  Germany  with  143,  Italy  with  5'.,  Holland  with  35,  and 
France  with  31. 

Wireless   Tele«'raphy, — On    January   iith,  says   the 

Times,  the  Croes  Sands  Lighthouse,  near  Yarmouth,  reported  by 
wireless  telegraphy  that  the  German  brigantine  Fulke  had  stranded 
on  the  sands  during  a  fog.  In  reply  to  the  message  the  Caister 
lifeboat  was  sent  out  and  rescued  the  crew. 

According  to  an  American  Consular  report,  the  .Mexican  Govern- 
ment announces  the  early  establishment  of  a  series  of  wireless 
telegraph  staltone  alonpr  the  coast  of  bower  California. 


OPEN. 

Asllton-under-Lyne. — January  24th.  Three  Lanca- 
shire boilers  and  two  1,500-KW.  turbo-alternators,  for  the  Corpora- 
tion.    See  "  Official  Notices  "  January  5th. 

Australia. — N.S.W.  Government  Railways. — January 

22nd. — Supply  and  erection  at  the  White  Bay  power  house,  Sydney, 
of  eight  water-tube  boilers,  wath  superheaters,  economisers  and 
mechanical  stokers.  January  29 th.^ — A  25-KW.  booster  set.  Parti- 
culars, Electrical  Engineer's  Office,  61,  Hunter  Street,  Sydney. 

February  7th. — The  Prahran  and  Malvern  Tramways  Trust, 
Melbourne,  are  inviting  tenders  for  1,272  tons  of  tramway  rails. 
Specifications  and  forms  of  tender,  £2  2s.  (returnable),  from  J. 
Coates  &  Co.,  Ltd.,  Suffolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 

February  19th. — Wire-testing  machine,  for  the  Postmaster- 
General's  Department  in  Tasmania.  See  "Official  Notices" 
January  5th. 

!•  Melbourne. — March  5th.  Telephone  material  (Sch.  612).  March 
12th, — Instruments  (Sch.  639)  ;  for  Deputy  P.M.G.,  Melbourne. 

Austria. — Kirchbichl. — January  27th.  Tenders  are 
invited  for  the  supply  of  an  electrically-driven  winding  engine  and 
other  mining  machinery.  Particulars,  K.  K.  Bergverwaltung  in 
Kirchbichl. 

Belgium, — January  2yth.  The  municipal  authorities 
of  Vaux-sous-Chevremont  (Liege)  are  inviting  tenders  for  the 
establishment  of  a  central  electric  lighting  station  in  the  town. 

March  ]  st.  —  The  Belgian  Direction  Generale  des  Ponts  et 
Chaussees  in  Brussels  (38,  Rue  de  Louvain)  are  inviting  tenders 
for  the  supply  and  erection  of  a  40-ton  electric  crane  at  the  port 
of  Ostend. 

Belffrade. — January  ITtli  and  22nd.  The  Servian  State 
Railway  Department  requires  tenders  for  the  supply  of  1,400  oak 
rail  way  sleepers  and  oak  telegraph  poles. 

Bulgaria. — January  29th.  The  municipal  authorities  of 
Phillipopolis  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town. 

Burnley. — Lighting  battery  for  the  Workhouse,  for  the 
Guardians.     See  "Official  Notices"  January  5th. 

Burton-on-Trent. — January     27th.      One    1,250-kw. 

turbo-alternator,  and  other  electrical  and  3team  plant  for  the 
Corporation.     See  "Official  Notices"  January  12th. 

Cheltenham. — January  23rd.  Electric  light  fittings,  for 
a  year,  for  the  T.C.     J.  S.  Pickering,  borough  engineer. 

Croydon. — January  29th.  Mixed-pressure  turbine  plant, 
for  the  Corporation.     See  "Official  Notices  "  January  5th. 

Dartford,  —  January  23rd.  One  high-speed  vertical 
uniflow  engine,  tandem  generators  and  three-wire  balancer,  three 
superheaters  and  extensions  to  pipework,  switchboard  and  elec- 
tricaUy- driven  centrifugal  pump,  for  the  U.D.C.  See  "  Official 
Notices"  December  15th. 

Dublin. — January  30th.  Dublin  Port  and  Docks  Board. 
Two  4-ton  electric  portal  wharf  cranes.  Specification.  £1  returnable, 
from  Sir  J.  P.  Griffith.  Engineer  to  the  Board,  East  Wall,  Dublin. 

Exeter. — February  2nd.  Vulcanised  rubber  cables,  dis- 
tribution fuseboards,  distribution  switch  and  fuseboard,  steel 
conduits  and  fittings,  for  the  Visiting  Committee  of  the  Asylum. 
See  "Official  Notices"  January  12th. 

Halifax. — February  5th.  Stores  and  materials  for  a  year, 
for  the  Corporation  Electricity  Department.  See  "Official  Notices" 
January  12th. 

February  12th. — Stores  and  materials  required  by  Tramways 
Department  during  year  ending  March  31st,  1913.  Forms  of 
tender,  &c.,  obtainable  from  Tramways  Engineer,  Tramway  Offices, 
Skircoat  Road. 

[^Oonfimmd  oh  pagt  105.)  .  .  ,     , 
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A   BATTERY   SUB-STATION   PLANT   AT   HUCKNALL   COLLIERY. 


By    G.    C.    ALLINGHAM. 


Thk  employmeiii  of  three- i)hase  current  in  mininj^,  and 
especially  in  colliery  work,  has  become  so  well-nij^h  universal 
of  lafe  years,  that  many  }'COi)lc  have  come  to  look  upon  it  as 
the  only  system  won liy  of  consideration  for  such  purposes. 
It  may  therefore  be  useful  to  point  out  that  there  is  fctdl  a 
field  in  mining?  work  for  the  older  direct-current  system, 
which  presents  important  advantaj^es  in  certain  cases. 

As  an  example  of  direct-current  power  distribution  in  a 


At  the  other  pit,  known  as  Xo.  1  Pit,  the  only  electrical 
plant  installed  until    recently  consisted   of    a  small  Robey 


Fia.  1. — Battery  Room,  No.  1  Pit. 

colliery,  combined  with  three-phase  transmission,  the  follow- 
ing description  of  the  electrical  plant  at  the  Hucknall 
Colliery  may  be  of  interest. 

The  Hucknall  Colliery  possesses  two  pits,  which  are 
situated  about  1{  miles  apart,  at  o])posite  sides  of  the  town 
of  Hucknall  Torkard,  which  lies  between  Nottingham  and 
Mansfield. 

At  one  of  these  pits,  known  as  No.  2  Pit,  an  exhaust 
steam  turbo-alternator  set  was  put  down  some  years  ago  for 
the  purpose  of  supply- 
ing power  to  some 
underground  haulage 
gears  in  that  pit.  This 
.set  is  run  by  the 
exhaust  steam  from 
the  winding  engine,  of 
which  there  is  an  ample 
supply,  and  consists  of 
a  turbine  of  the  Rateau 
type  direct  coupled  to 
a  three-phase  two-pole 
alternator  having  a 
rated  output  of  110 
KW.  with  a  power- 
factor  of  0-85  at  500 
volts  between  phases ; 
the  periodicity  is 
50  and  the  speed 
3,000  revs,  per  min. 
This  set  is  illustrated 
in  fig.  3. 

This  plant,  although 
a  comparatively  small 
one,  is  of  interest  as 
being  the  earliest 
instance  of  the  employ- 
ment of  an  exhaust 
steam  turbine  in  a 
colliery  in  this  country. 
A   full  description   of 

the  plant  was  given  in  a  paper  read  by  Mr.  W.  Maurice 
before  the  Institution  of  Mining  Engineers  in  1906. 


riJgiHi^: 


Fig.  2. — Overhead  Transmission  Line,  Hcckxall  Colliebt. 

single-cylinder   vertical   engine    belted    to   a  d.v.   dynamo 
having  an  output  of  80  amperes  at  400  volts,  which  supplied 


Fig.  3.— Exhaust  Torbo-Generator  Set,  Power  Station,  No.  2  Pit. 


one  coal-cutter   underground,  besides   lighting   the   offices, 
workshops  and  other  buildings   on    the  pit-bank.     ^^  ithin 
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the  last  few  years,  however,  the  workings  at  Xo.  1  Pit 
have  been  considerably  developed,  with  the  result  that  a 
greatly  increased  supply  of  power  was  required  for  driving 
additional  voi\\  -  cutters,  a  small  underground  haulage,  a 
new  screening  plant,  workshops,  a  sawmill,  itc. 

Instead  of  putting  down  a  new  generating  plant  at  No.  1 
Pit.  it  was  decided  to  utilise  the  spare  power  available  at 


1    Pit  to  direct  current, 
a  storage  battery. 


and 


working 


in 


2  PIT 


No.  »  PIT 


Fig.  4:.— General  Connections  of  Battery  and  Turbine  Plant 

No.  2  Pit  (where  the  exhaust  turbo  set  was  running  on  a 
very  poor  load-factor)  for  supplying  the  requirements  of 
No.  1  Pit  also. 

At  first  sight,  the  obvious  method  of  doing  this  would 
have  l)een  to  distribute  the  three-phase  supply  from  the 
generator  at  Xo.  2  Pit  direct  to  three-phase  motors  at  X^o.  1 
Pit.  There  were,  however,  two  objections  to  this  course. 
Firstly,  the  power  demand,  both  of  the  haulages  at  No.  2 
Pit  and  of  the  coal- 
cutters, sawmill,  &c., 
at  No.  1  Pit,  fluc- 
tuates heavily  and 
rapidly,  and  it  would 
have  been  absolutely 
impossible  for  the  ex- 
haust turbo  set  to  have 
taken  the  overloads 
unaided,  especially  as 
the  power  factor  would 
have  been  very  low 
on  the  peak  loads. 
Secondly,  the  winding 
engine  at  No.  2  Pit 
only  works  10  hours 
a  day  and  five  days 
a  week,  and  sometimes 
even  less  when  the  pit 
is  not  working  full 
time,  whereas  power  is 
being  consumed  at 
No.  1  Pit  throughout 
the  24  hours,  and  also 
during  the  week-ends  ; 
so  that,  unless  some 
means  of  storage  had 
been  provided,  the 
exhaust  turbine  would 
have  had  to  run 
more  than  twice  the 
number  of  hours  per 
week,  and  during  tlic 

additional  hours  it  would  ha\  e  been  running  very  uneconom- 
ically  on  live  steam  reduced  to  atmosph(!ric  pressure,  for 
the  set  was  put  in  before  the  days  of  mixed-pressure 
tui'bines. 

'J'he  only  possible  method  of  o\ercoming  these  difficulties 
was  to  provide  means. for  storing  and  equalising  the  power 


recei\ed   at  No. 
conjunction  with 

An  additional  argument  for  the  employment  of  direct 
current  at  Xo.  1  Pit,  was  that  the  management  of  the 
colliery  greatly  preferred  direct-current  coal-cutters  to  three- 
phase  ones,  which  have  an  inferior  starting  torque  and  take 
much  hea\ier  starting  currents. 

Tn  order  to  transmit  the  power  to  No.  1 
Pit,  a  '.)0-KW.  transformer  has  been  put  down  at 
No.  2  Pit,  which  steps  up  the  voltage  from 
TtOO  to  3,006  volts,  at  which  latter  pressure 
energy  is  transmitted  by  a  bare  o\erhead 
line  (fig.  2)  to  No.  1  Pit,  where  a  converting 
set  has  been  installed,  consisting  of  an  80- 
K.v.A.  3,000-volt  synchronous  motor,  direct 
coupled  to  a  500-volt  100-ampere  compound- 
wound  D.c.  generator,  an  automatic  reversible 
booster  for  regulating  the  working  of  the 
battery  being  also  coupled  on  the  same  shaft. 
This  motor-generator-booster  set  was  built  by  the 
Lancashire  Dynamo  tt  Motor  Co.,  Ltd.,  and  is 
shown  in  fig.  5. 

The  battery,   which  is   illustrated  in    fig.   1, 

consists  of  240  Tudor  cells,  type  H.  Q.  9,  ca]iable 

of  giving  discharges  of  110  amperes  for  3  hours, 

23G     amperes    for     1    hour,   or    400   amperes 

momentarily.    The  cells  contain  nine  plates  each, 

l>ut  are  mounted  in  glass  boxes  of  sufficient  size 

to  contain  13  plates,  thus  rendering  it  possible 

for  the  capacity  of  the  battery  to  be  increased  by 

r)0  per  cent,  in  the  future,  if  required,  by  filUng 

up  the  boxes  with  additional  plates. 

The  general  arrangement  of  the  plant  is  shown  diagram- 

matically  in  fig.  4,  where  A  is  the  three-phase  turbo- generator 

at  No.  2  pit,  B  the  step-up  transformer,  c  the  overhead  line, 

and   1),    E,    F   the   converting    set    in    the   sub-station   at 

Xo.  1  Pit. 

The  3,000-volt  synchronous  motor  d  normally  takes  power 
direct  from  the  overhead  line,  and  drives  the  d.c.  generator 
E  and  the  booster  f  :  e  supplies  the  power  load  at  No.  1  Pit 


Fig 


Switchboard  and  Motor-Generator-Booster  Set,  No.  1  Pit,  Hucknall  Colliery. 


supply,    and   this   was   effected    by 


convertmg 


the 


power 


and  at    the    same    time   charges  the  battery  G  through  the 
booster  f. 

'J'hc  thrt'e-]>hase  haulage  load  at  No.  2  Pit,  which  is  sup- 
jilied  direct  from  the  alternator  a.  fluctuates  \ery  heavily, 
and  whenever  this  haulage  load  increases,  the  motor-generator 
I),  e,  F  tends  to  drop  its  load,  and  the  charging  current 
supplied  to  the  battery  falls  ofi".     Thus  the  motor-generator 
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get  acts  as  a  Ijiin'er,  and  steadies  the  load  on  tlie  alternator 
to  a  considerable  (;xtent ;  at  tlie  same  time,  it  also  tends  to 
compensate  automatically  for  the  drop  in  power  factor  on 
heavy  haula<;e  peak-loads,  with  the  result  that  the  voltaf^e 
ref^ulation  of  the  aliernator  is  greatly  impi-oved  while  the 
motor-fjeneratoi'  is  runninf,'.  On  very  heavy  liaulaj^o  peak- 
loads,  the  motor-j^eneratoi'  actually  re\erses,  taking  current 
from  the  battery 
andsupjjlying  power 
hack  to  the  generat- 
ing station  to  assist 
the  alternator  A. 

All  fluctuations 
in  the  DC.  power 
load  at  No.  1  Pit 
are  in  the  meantime 
taken  care  of  hy 
the  automatic  re- 
versible booster  f 
and  battery  (i,  so 
that  they  do  not 
affect  the  output 
of  the  D.c.  gene- 
rator K,  nor  dis- 
turb the  three- 
phase  supply  in  any 
way. 

The  way  in  which 
the  plant  works 
may  be  sum- 
marised  briefly 
as  follows.  The 
generating  set  a 
supplies     power 

direct  to  the  three-phase  motors  at  Xo.  2  Pit,  and  any 
surplus  there  may  be  is  delivered  to  the  motor-generator  set 
at  No.  1  Pit ;  this  in  its  turn  supplies  power  direct  to  the 
D.c.  motors  at  No.  1  Pit,  and  any  surplus  is  stored  in  the 
battery :  when  momentary  peak-loads  occur,  the  battery 
discharges,  and  assists  both  the  d.c.  converter  and  the  a.c. 
generator.  When  the  generating  plant  is  shut  down,  the 
battery  takes  the  power  load  at  No,  1  Pit,  and  also  supplies 


Fig.  1.— Test  Room  at  the  Xew  "Avenue"  Telephone  Exchange  (pa^e  102). 


The  lights  at  So.  l  I'it  are  supplied  at  200  volts  through 
the  ;;,000  :iOO-volt  transformer  M.  The  overhead  line  is 
tapiKid  at  about  its  centre  tr>  lij/ht  two  private  hoa.ses 
through  the  step-dfnvn  transformer  \.  The  lights  at  \o.  1 
Pit-bank  and  in  the  adjoining  offices  and  private  houses  are 
suf»plied  at  100  volts  tliree-phase,  as  shown  in  the  diagram. 
When    generator  a  is   running,   these    lights   are  supplied 

through  the  trans- 
former L,  which 
steps  down  ;  and 
when  A  is  shut 
down,  they  are  sup- 
plied direct  by  the 
small  mo!/>r-gene- 
xdXA)X  If  K,  which 
also  supplies  the 
lights  at  M  and  x 
through  the  trans- 
former L.  which 
then  steps  up. 

One  of  the  d.c. 
motors  at  No.  1 
Pit,  which  is 
usually  employed 
for  driving  the 
sawmill,  is  arranged 
so  that  it  can,  if 
rei|uired,  be  belted 
to  a  steam  engine, 
which  is  kept  in 
reserve  for  the 
purpose,  and  run 
as  a  generator, 
when  it  is  capable 
of  giving  an  output  of  50  amperes  at  :)00  volts.  This 
machine,  which  is  shown  at  o  on  the  diagram,  is  avail- 
able as  a  stand-by  for  maintaining  the  d.c.  supply  at  No.  1 
Pit,  in  conjunction  with  the  battery,  in  case  of  any  inter- 
ruption or  stoppage  of  the  three-phase  supply  from  No.  2  Pit. 
The  whole  plant  is  remarkably  flexible  in  working,  and 
forms  an  interesting  example  of  the  utilisation  of  waste 
power  and  of  the  equalisation  of  a  mixed  three-phase  and 
direct-current  load  by  the  employment  of  a  storage  battery. 


Tig.  2.— Testing  Positions  at  End  op  Junction  Switchboard.  Fig.  3.— Subscribers'  Meter  R.\ck. 

The  New  "Avenue"  Telephone  Exchange  (pagre  102). 


the  lighting  load  through  a  small  motor-alternator  H  K,  con- 
sisting of  a  500-volt  motor  h  direct-coupled  to  a  ]00-volt 
three-phase  generator  k,  which  has  an  output  of  5  kw.,  and 
is  coupled  to  the  a.c.  line  through  the  100  :5,000-volt 
transformer  l. 


The  complete  eijuipment  of  the  sub-station,  including 
motor-generator-booster  set,  battery  and  switchgear,  was 
designed  and  carried  out  by  the  Tudor  Accumulator  Co..  Ltd. 
It  is  often  maintained  that  storage  batteries  are  unsuited 
for  the  rough  conditions  of  colliery  work.    It  may,  therefore, 
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be  of  interest  to  mention,  in  conclusion,  that  the  battery  at 
Hucknall  has  now  been  in  use  for  three  years  Avithout  giving 


Fig.  4.— Subscribers'  Switchboard;  Section  showing  Ancillaries. 


any  trouble  ;  there  has  been  no  difficulty  in  keeping  it  in 
good  order  with  the  ordinary  attendance  available  at  the 
colliery,  and  at  the  present  time  it  is  in  excellent  condition. 

The  author  wishes  to  express  his  thanks  to  Mv.  ^Y. 
Maurice  and  to  the  Tudor  Accumulator  Co.,  Ltd.,  for 
permission  to  use  the  information  given  in  this  article. 


THE    NEW    "AVENUE"    EXCHANGE. 


The  new  central -battery  telephone  exchange  in  Creechurch 
Lane,  E.C.,  which  has  been  equipped  for  the  Post  Office  by  the 
Peel-Conner  Tele])hone  Works,  Ltd.,  is  now  ready  for  use. 
The  switchboard,  like  that  installed  by  the  same  company  at 
Glasgow,  is  of  their  40-volt  type,  and  accommodates  i),000 
subscribers  ;  it  also  embodies  some  fea- 
tures of  interest  which  are  new  to  this 
country,  and  make  it  one  of  the  most 
up-to-date  equipments  in  Europe.  The 
exchange  is  housed  in  a  new  building 
purchased  by  the  Post  Office,  which, 
though  not  erected  for  the  purpose,  has 
proved  to  be  readily  adaptable  to  the 
needs  of  the  case. 

The  main  cable  rack  and  battery  I'oom 
are  in  the  basement :  the  test  ruom  is  on 
the  ground  floor,  and  contains  the  main 
and  intermediate  distribution  frames, 
relay  racks,  subscribers'  meter  racks, 
power  i)lant,  and  test  desks.  The  first 
floor  is  devoted  entirely  to  the  operating 
staff,  being  divided  into  kitchen,  dining 
room  and  rest  room,  and  tlie  second  and 
third  floors  resi)e('tively  are  the  junction 
and  subscribers'  switch-rooms. 

The  street  cables  enter  the   basement 
from    a   manhole    in   the   street,    which 
receives   30   conduits    from    the    north 
and    30     from     the    south  ;    they    are 
carried  on    a  convenient  type  of  cable 
rack   and   jointed    to    indoor    200-pair 
silk    and    cotton    core    lead  -  sheathed 
cables,  which  ai'e  led  thi-ough  cast-iron 
pipes  to  the  main  frame  immediately  above.     Provision  is 
made  for  forcing  dry  air  through  the  street  cables  by  means 
of  nozzles  and  flexible  tubes   connected   to   the   main   air 
supply.     The  mimber  of  wires  in  a  street  cable,  which  was  at 


most  434  eight  years  ago,  has  now  been  inc-reased  to  no 
fewer  than  1,600,  thus  greatly  augmenting  the  carrying 
capacity  of  the  conduits  ;  nine  of  these 
large  cables  at  present  enter  the  cable 
chamber,  as  well  as  nine  of  1,200  wires 
each,  and  four  of  500  wires  each. 

A  general  view  of  the  test  room  is  given 
in  one  of  the  accompanying  illustrations 
(p.  101 ).  The  main  distribution  frame  is 
11  ft.  high  and  41  ft.  long  ;  on  the  line 
side  -it  carries  7G0  glass  tube  fuse 
mountings  each  fitted  for  40  fuses,  and 
on  the  vertical  side  each  strip  is  fitted 
with  arrester  bars,  with  heat  coils  and 
lightning  arresters  for  200  circuits,  the 
total  capacity  being  9,000  subscribers' 
lines,  and  4,400  junctions  and  miscella- 
neous circuits. 

The  intermediate  distribution  frame, 
of  the  standard  P.O.  pattern,  runs  parallel 
with  the  main  frame,  the  connecting  cables 
being  carried  on  wrought-iron  runs  ;  the 
relay  rack  comes  next,  fitted  for  9,000 
exchange  lines  and  1,200  miscellaneous 
relays  and  resistance  spools,  and  lastly,  the 
meter  rack,  which  we  illustrate,  is  de- 
signed for  the  ultimate  equipment  of 
9,000  meters — one  for  each  subscriber, 
suggesting,  no  doubt,  that  the  ultimate 
intention  is  to  make  the  measured  rate 
universal. 

At  one  end  of  the  test  room  is  the 
junction  repeating  coil  and  condenser  rack  with  a 
capacity  of  1,728  coils  and  3,450  condensers;  repeating 
coils  are  not  required  for  subscribers'  connecting  cord 
circuits  on  the  Peel-Conner  system.  The  fuse  cabinet, 
fitted  with  alarm  and  indicating  fuses,  the  fault  and 
test  clerks'  desks,  and  the  power  plant  are  also  on  this 
floor.  We  give  below  a  view  of  the  machines,  which  are  of 
an  improved  type  ;  hitherto  the  Post  Office  exchanges  have 
been  equipped  with  one  storage  battery  and  one  or  two 
motor-generators,  which  were  used  to  charge  the  battery  and 
supply  the  exchange  in  parallel  with  it,  the  voltage  on  the 
exchange  therefore  being  subject  to  considerable  variation. 
The  motor-generators  installed  in  the  new  exchange  are 
provided  with  boosters,  so  that  the  battery  can  be  charged 
while  the  generator  continues  to  supply  the  exchange  at 
constant  voltage.     Improved  provision  has  also  been  made 


Fig.  5.— Charging  Machines. 

for  recording  the  energy  supjilied  from  the  street  mains  and 
that  consumed  by  the  telephone  apparatus,  as  well  as  the 
current  going  to  the  latter  and  to  or  from  the  battery. 

The  junction  switchboard  is  at  present  equipped  for  57 
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positions  ;  of  these  three  are  wired  for  trunk  puryKjses,  one 
for  electrophone  distrihiitiori,  two  for  testinjr  and  phij?|?iii^' 
up  faulty  lines,  eight  for  local  transfer  working,  and  the 
remainder  for  incoming  calls  from  other  London  exchanges. 
With  the  exception  of  tli(;  trunks  and  a  few  ringing  junc- 
tions, tlif;  wliole  of  the  circuits  are  arranged  for  keyless 
ringing.  The  present  equipment  f)er  position  is  30  circuits, 
with  an  ultimate  capacity  of  36  circuits.  A  12-position 
information  desk  is  piovidcd,  taking  the  pla(;e  of  the  inquiry 
desks  formerly  used,  and  fulfilling  other  purjKJSCs  also. 
The  apparatus  connected  with  the  junction  positions  is  con- 
veniently arranged  on   vertical    racks  behind  and  at  riglit 
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Fi(i.  6.— SuBsqKiBER's  Line  Circuit  with  Ancillary  Jacks. 

angles  to  the  switchboard,  where  the  relays,  &c.,  are  readily 
accessible.  Fig.  2,  p.  101,  shows  the  end  section  of  the  board. 
On  the  top  fioor  are  switchboards  equipped  for  123  sub- 
scribers' answering  positions,  dealing  with  all  calls  originating 
with  subscribers  connected  to  the  exchange.  There  is  no 
subscribers'  multiple  on  this  board,  as  most  of  the  calls  are 
for  subscribers  connected  with  other  exchanges  ;  the  junction 
sections,  however,  are  fitted  with  a  full  multiple  of  subscribers' 
lines  every  nine  panels,  and  local  calls  are  completed  at  the 
junction  switchboard  by  means  of  keyless  transfer  circuits. 
These  transfer  circuits  are  multipled  on  the  answering 
positions  on  outgoing  junction  jacks,  and  are  plug-ended  at 
the   transfer  position   at    the  junction   switchboard  ;    the 


answering  fX)8ition5  may  Ik-  considered  as  made  op  of  three 
groups  of  41  p^)sitions  per  group,  each  sabficriber  having  a 
lamp  and  jack  in  each  of  the  three  groups. 

The  primary  answering  jacks  are  arranged  on  the  switch- 
board at  the  bottom  of  the  various  panels,  in  the  space 
usually  wxupied  by  answering  jacks,  the  auxiliary  answering 
jacks  being  immediately  alove  them.  The  circait*  with 
primary  answering  jacks  in  the  first  group  of  jjositions 
have  ancillary  answering  jacks  in  the  s<;coml  and  tliinl 
groups.  Similarly  those  with  primary  jacks  in  the  fv.'<f)ni\ 
group  have  aiuullary  jacks  in  the  third  and  first  groufK  ; 
and  those  with  primary  jar;ks  in  the  third  group  hav«; 
ancillaries  in  the  first  and  sea^nd  groups. 

The  alx)\e  arrangement  has  been  adopted  for  the  follow- 
ing reasons,  amongst  others  : — 

1.  The  subscribers'  calls  are  answered  more  promptly^  as 
the  signal  appears  in  more  than  one  fxwition,  and  the  calls 
are  taken  up  more  quickly. 

2.  The  distribution  of  the  traffic  is  rendered  more  even, 
and  the  work  of  each  ojxirator  is  made  more  uniform. 

3.  The  method  is  useful  for  purposes  of  concentration  at 
night  and  during  periods  of  light  load,  as  all  the  subscriljers 
have  answering  jacks  and  lamps  on  one-third  of  the  total 
answering  positions,  and  it  is  only  necessary  for  operators  to 
be  at  these  positions. 

A  subscribers'  line  circuit  wired  on  this  system  is  clearly 
shown  in  fig.  6,  the  three  answering  jacks  and  lamps  being 
connected  in  parallel.  The  circuit  is  equipped  with  the 
usual  line  and  cut-off  relays,  and  it  will  be  noted  that  the 
insertion  of  the  answering  plug  in  any  one  of  the  three  jacks 
extinguishes  all  three  lamps. 

As  in  other  London  exchanges,  the  calls  between  sub- 
scribers in  different  exchanges  constitute  the  major  portion 
of  the  traffic,  and  the  rapid  and  accurate  working  of  junction 
lines  becomes  a  most  important  factor,  A  considerable 
saving  in  the  time  of  operating  the  junction  circuits  is  effected 
by  the  use  of  keyless-ringing  circuits.  Each  junction  or 
"b  "  position  has  provision  for  3(J  keyless  incoming  junctions 
and  a  present  equipment  of  30  junctions.  It  is  estimated 
that  this  method  of  working  junction  circuits  admits  of 
25  per  cent,  more  junctions  being  worked  from  one  position 
than  is  }x)ssible  on  existing  switchboards  without  keyless 
circuits. 

The  circuits  of  a  keyless  junction  will  be  clearly  seen  from 
fig.  7,  and  the  operation  of  the  circuit  very  briefly  is  as 
follows  : — 


°^ 


Fig.  7.— Incomino^C.B.  Junction  from  C.B.  Exchange;  Keyless  Ringing. 


signalling  is  automatic,  and  coujpletc  supervision  is  given  at 
each  position. 

The  special  feature  of  the  subscribers'  calling  circuits  is 
the  use  of  the  "  ancillary  jack  "  system. 

Each  subscriber's  circuit  is  equipped  with  three  answering 
jacks  and  lamps,  situated  at  different  points  on  the  switch- 
board. One  of  the  three  jacks  may  be  described  as  the 
primary  answering  jack  and  the  others  as  auxiliary  answer- 
ing jacks,  the  circumstance  differentiating  the  one  class  from 
the  other  being  that  a  disengaged  operator,  in  front  of  whom 
two  lamps  (one  a  primary  and  the  other  an  auxiliary)  light 
up  simultaneously,  will  answer  the  call  of  the  primary  lamp 
in  preference   to  tUe  other.     The  total  of  123  subscribers' 


The  request  from  a  distant  exchange  for  a  connection  is 
given  over  an  order  wire.  The  "  b  "  oi^>erator  at  Avenue 
Exchange  allots  a  disengaged  junction  circuit,  aud  the  distant 
operator  inserts  the  calling  plug  of  the  pair  in  use  into  the 
corresponding  junction  jack  of  the  sjime  circuit.  The 
"  Avenue"  operator  at  the  same  time  inserts  the  incoming 
junction  plug  into  the  multiple  jack  of  the  required  sub- 
scriber's line  if  it  is  disengaged.  Through  the  insertion  of  the 
two  plugs,  relays  "  B  "  aud  "  f  "  are  operated,  which  close 
the  circuit  through  the  winding  of  relay  "  a,"  and  so  allow  . 
ringing  current  to  pass  out  to  the  subscriber's  line. 

It  wjU    be  noted  that   the   ringing    control    relay    "  a  " 
cannot  operate  until  relay  "  f  "  is  actuated.     This  i«  arranged 
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to  prevent  false  calls,  should  the  distant  operator  take  up  a 
wrong  junction. 

Upon  the  subscriber  removing  his  receiver  from  the  hook 
the  1,000  w  bell  and  condenser  in  his  instrument  are  shunted 
by  the  talking  circuit,  which  allows  battery  current  to  flow 
through  the  relay  "  e,"  which  now  pulls  up  and  in  its  turn 
operates  relay  "c,"  which  locks  up  until  either  plug  is 
removed.  The  actuating  of  this  relay  opens  the  circuit 
through  the  relay  "  A  "  and  the  ringing  current  is  removed 
from  the  subscriber's  line. 

The  supervision  of  the  conversation  is  maintained  from  the 
originating  end,  and  should  it  be  necessary  to  ring  the  called 
subscriber  again  owing  to  his  having  left  his  telephone  (with 
receiver  restored),  the  distant  operator  has  only  to  remove 
the  plug  from  the  jack  and  re-insert  it,  when  the  ringing 
will  be  recommenced.  The  clearing  signal  to  the  "  Avenue  " 
operator  is  given  by  the  taking  down  of  the  connection  by 
the  operator  at  the  outgoing  junction  end. 

The  circuit  described  and  shown  in  the  diagram,  fig.  7,  is 
arranged  for  order-wu-e  working  from  a  C.B.  Exchange,  and 
illustrates  a  typical  junction.  The  same  principle  of  keyless 
working  is  applied  to  junctions  from  magneto  and  C.B.S. 
Exchanges,  whether  arranged  for  order-wire  working  or  for 
calling  direct  on  the  junction  line,  in  which  cases,  of  course, 
the  circuits  are  equipped  to  suit  their  own  particular  require- 
ments. 

The  quantity  of  apparatus  used  in  the  construction  of 
the  exchange  includes  250,000  jacks,  30,000  lamps,  85,000 
relays,  6,000  miles  of  wire,  and  3,000,000  soldered 
connections . 

The  installation  has  been  completed  well  within  the  con- 
tract time  of  six  months,  in  spite  of  the  delays  due  to  the 
recent  strikes  in  Manchester,  which  practically  stopped  the 
work  for  several  weeks,  owing  to  the  impossibility  of  getting 
any.  material  on  to  the  site.  This  time,  it  is  claimed,  con- 
stitutes a  record  for  an  installation  of  this  magnitude.  The 
whole  of  the  apparatus  is  of  British  manufacture,  and  was 
installed  by  British  labour  with  British  capital. 


REVIEWS. 


Sieam  lurbine  Design,  with  special  reference  to  the  reaction 
type,  including  chapters  on  condensers  and  propeller 
design.  By  John  Moreow%  M.Sc.  London  :  Edward 
Arnold.     Price  16s.  net. 

We  have  had  a  perfect  plethora  of  books  about  the  steam 
turbine  during  the  last  four  or  five  years.     There  are  the 
well-known  treatises  of  Stodola,  Jude,  Hobart  and  Stevens, 
Richardson  (on  the  Parsons  turbine)  and  others.     Therefore, 
our   first  question   on   looking   at   a   new  volume  on  this 
subject  must  inevitably  be — "  In  what  way  does  it  differ 
from  those  which  have  already  appeared  ? "     Anyone  who 
knows  a  little  thermodynamics  can  write  a  book  about  steam 
turbines ;  it  requires  a  man  with  some  considerable  ability 
to  write  one  such  that  the  details  of  design  can  be  readily 
understood  by  the  reader.     In  this  respect  (we  are  glad  to 
be  able  to  say)  the  author  of  the  new  treatise  justifies  its 
publication.     We  are  not  at   all  sure  that    the   publishers 
will  justify   the   somewhat    exorbitant    price.      It   is,   we 
suppose,   quite    true    that    the   man    who   has    to    design 
steam  turbines  can  as  easily  afford  to  pay  16s.  as  6s.,  and  if 
the  book  had  been  written  entirely  for  the  drawing  offices  of 
the  firms  manufacturing  steam  turbines  we  should  have  had 
nothing  to  say.    But  the  matter  is  not  quite  so  simple,  for  the 
author  says  most  distinctly  that  it  is  written  "  for  designers, 
draughtsmen  and  students."     The  latter  class  are  certainly 
more  moneyed  nowadays  than  they  were  in  the  days  when 
the  reviewer  was  at  college,  if  they  can  afford  to  pay  that 
amount  for  a  book  on  one  section  (steam  turbine  design)  of 
one  subject  (heat  engines)  of  a  curriculum  which  usually 
includes,  in  addition  to  the  subject  mentioned,  structures, 
mO;chines,  electrical  technology,  surveying,  hydraulics,  &c. 
— all  of  which  have  to  be  learnt  (more  or  less)  in  some 
three  years. 

While  there  is  a  good  deal  which  merits  praise  in  other  parts 
of  the  book,  we  quite   eadily  give  the  author  fullest  credit  for 


the  chapters  on  thermodynamics.  That  on  heat  diagrams  is 
excellent.  We  are  rather  at  a  loss  to  explain  why  the 
author  thought  fit  to  use  up  two  pages  of  his  preface  in 
deaUng  with  the  matter  of  irreversible  operations.  A  short 
chapter  on  thermodynamics  might  ha\"e  been  considered 
necessary,  but  it  was  apparently  the  author's  intention  to 
omit  any  such  work  at  first  ;  more  or  less  as  an  afterthought 
he  included  it  in  the  preface.  However,  we  can  readily  for- 
give him  that,  for  he  docs  give  a  A'cry  useful  chapter  on  heat 
diagrams.  Not  the  least  interesting  fact  about  the  steam 
turbine  is  the  extraordinary  manner  in  which  it  illustrates 
how  ^'aluable  was  the  work  done  in  the  'eighties  by  those  who 
wrestled  with  entropy  and  the  only  heat  diagram  then  known. 

Since  that  day  we  have  had  Moliere's  diagram,  and  others 
(not  quite'  so  useful)  have  been  suggested.  Now,  we 
have  Morrow's  diagram,  the  only  objection  to  which  is 
the  use  of  a  logarithmic  scale.  However,  the  diagram 
itself  is  quite  good.  Volumes  and  heat  contents  are 
measured  along  rectangular  co-ordinates ;  and  as  these 
quantities  are  those  mostly  used  in  steam  turbine  design,  the 
diagram  should  be  most  useful.  The  steam  tables  of  Marks 
and  Davis  have  been  used,  and  although  these  are  probably 
the  best  published  at  this  present  time,  yet,  of  course,  the  most 
consistent  tables  are  those  based  upon  the  work  of  Callendar, 
and  used  by  Moliere  in  the  compilation  of  his  tables.  (We 
understand  that  Prof.  C.  A.  M.  Smith  and  Mr.  Warren  are 
about  to  publish  steam  tables  in  British  units  based  on 
Callendar's  work.)  The  use  of  heat  diagrams  certainly 
provides  the  engineer  with  a  new  tool. 

We  notice  that  the  Fahrenheit  scale  of  temperature  is  used, 
despite  the  efforts  of  Ewing,  Perry,  and  others,  who  are 
trying  to  introduce  the  Centigrade  system  of  temperature, 
and  retain  the  foot-pound.  Of  course,  there  is  nothing  to 
justify  the  Fahrenheit  scale,  but  we  think  it  will  be  some 
time  before  it  is  abandoned  by  British  engineers.  On 
page  36  we  come  across  the  term  "  rank  of  energy,"  and  on 
going  further  Ave  find  it  is  used  by  the  author  in  a  way  slightly 
different  to,  but  resembling,  "  availability  of  heat  energy," 
as  other  writers  put  it.  The  author  means  almost  its  tem- 
perature height.  We  think  the  word  "rank"  is  most  unfor- 
tunate, when  we  remember  Perry's  strenuous  efforts  to  get  it 
accepted  as  a  unit  of  entropy — in  compliment  to  Rankine. 
We  are  sorry  to  say  that  fig.  20  (page  55)  is  somewhat  mis- 
leading. Long  before  the  water  curve  gets  down  near  the 
part  shown  on  the  diagram  it  disappears,  and  the  ice  (change 
of  state)  appears  on  the  diagram. 

The  book  is  extremely  good  when  the  design  of  turbines 
is  discussed,  and  we  must  assume  that  the  author  had  some 
privileged  method  of  obtaining  many  points  culled  from 
practice.  The  chapter  on  condensers  is  good,  although  the 
marine  type  only  is  dealt  with  (indeed,  the  book  smacks  of 
marine  practice  rather  than  central  station  work,  through- 
out). The  illustrations  might  have  been  a  good  deal  worse, 
and  could  possibly  have  been  a  little  better.  The  impression 
that  one  obtains  is  that  the  author  has  not  kept  quite  rigidly 
enough  to  his  subject,  as  stated  in  the  title  of  the  book.  But 
we  are  quite  confident  in  stating  that  any  man  who  wishes  to 
design  steam  turbines  must  have  this  volume  by  him.  It  is 
a  valuable  addition  to  the  rapidly -growing  literature  on  steam 
turbines. 


A  Frencli  Aluininium  Process. — L'Aluminium  Fi-an- 

(;aise,  of  Paris,  is  the  title  of  a  new  undertakinof  which  has  been 
formed  with  the  participation  of  important  French  aluminium 
manufacturing  companies,  for  the  purpose  of  producing  nitrogen 
products  for  the  manufacture  of  aluminium  according  to  the  pro- 
cess of  the  Societc  Generale  des  Nitrures.  The  new  company  has 
secured  the  exclusive  right  to  use  the  process,  and  will  also  deal  in 
aluminium  and  work  it  into  manufactures.  The  share  capital  has 
been  provisionally  fixed  at  £200,000,  and  it  can  be  increased  to 
£600,000,  apart  from  a  gradual  issue  of  bonds  of  from  £600,000  to 
£800,000.  It  is  proposed  to  erect  branch  works  in  the  United 
States. 

Russia. — A  fact  of  interest  to  exporters  of  electrical 
goods  to  Russia  is  that  the  Government  have  now  decided  to  give 
the  haven  of  Libau  the  equipment  needed  for  the  import  trade. 
Libau  is  the  only  Russian  port  which  is  ice-free  throughout  the 
winter,  but  its  arrangements  for  dealing  with  cargo  have  hitherto 
prevented  its  use  by  all  but  the  smallest  ships.  Large  works  are  now 
to  be  undertalfen,  which  will,  place  the  pprt  on  a  level  with  the 
most  up-to-date. —  Elehtrotechnig'che  ya'chrichten. 
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CONTRACTS    OPEN. 


(Continued  from  jmge  98.^ 

IIopf<2:arten  (Tyrol). — Fol)riiury  18tli.   C'onstruction  of  a 

(jeneratint,'  station.    Particulars  from  the  Marktpemeindevorstehung, 
Hopfcrarten. 

Ilornsev. — January  2i)t\\.  Extension  of  Terapcrley 
transporter,  for  the  T.C.     See  ''  OflBcial  Notices"  .January  12th. 

February  7th.  -Electricity  meters,  cables  and  cable  .stores,  for 
the  T.C.     See  "  Official  Notices  "  to-day. 

Italy. — Tenders  will  be  received,  within  00  days  from 
December  20th,  at  the  office  of  the  "  Presidente  del  Consiglio 
Generale  dell'  Ente  Autonomo  Voltumo,  Piazza  Municipio  .37,"' 
Naples,  for  the  supply  and  erection  of  machinery  and  apparatus,  as 
well  as  hydraulic,  electric  and  general  accessories,  required  in  con- 
nection with  the  central  electric  generating  station  in  Naples. 
For  further  particulars  see  this  column  last  week. 

Leeds. — February  14th  and  21st.  (a)  1,000  A.c.  meters 
and  (/;)  40,000  tons  of  steam  coal  and  stores  for  a  year,  for  the  City 
Electric  Lighting-  Department.     See  "  Official  Notices  "  to-day. 

London. — L.C.C. — January  23rd.  3,500  tons  of  steel 
girder  tramway  track  rails  and  fastenings,  and  1,500  tons  of  slot 
rails  and  conductor  tees.  Specifications,  forms  of  tender,  and 
drawings,  £2  (returnable),  from  the  Chief  Engineer's  Department, 
County  Hall,  London,  S.W. 

January  30th. ^ — Electrical  installation  at  the  School  of  Photo- 
Engraving  and  Lithography.     See  "Official  Notices  "  today. 

Stepney. — January  29th.  The  B.C.  is  inviting  tenders  for 
one  E.H.T.  converting  plant,  suitable  for  6,000-volt  three-pha.se 
A.c.  to  L.T.  D.c,  together  with  e.h.t.  and  l.t.  switchgear,  kc, 
for  the  Limehouse  and  Whitechapel  stations.  See  "  Official  Notices "' 
January  12th. 

Morocco. — February  5th.  The  Moroccan  Adjudications 
Commission  intends  to  make  a  contract,  by  private  arrangement  . 
after  competition,  for  the  supply  and  delivery  of  machinery  and 
tools,  and  the  supply  and  installation  of  two  steam  engines  and  of 
electric  lighting  plant,  for  an  engineering  workshop  to  be 
established  at  Tangier  for  the  repair  of  lighters,  &c.  Applications 
from  firms  desirous  of  tendering  to  "  M.  le  President  de  la  Com- 
mission Generale  des  Adjudications  et  des  Marches,  Dar  En  Niaba," 
Tangier.  The  general  regulations  (in  French)  may  be  seen  at  the 
Commercial  Intelligence  Branch  of  the  Board  of  Trade,  73,  Basing- 
hall  Street,  London,  E.G. — Board  of  Trade  Journal. 

Nuneaton,  —  January  24th.  One  500-kw.  mixed- 
pressure  turbo- generator,  with  condensing  plant,  pipework,  &c.,  for 
the  Corporation.     See  "  Official  Notices  "  January  5th. 

Plymouth. — January  20th.  Stores  for  a  year,  for  the 
Corporation  Electricity  and  Street  Lighting  Departments.  See 
"Official  Notices"  January  5th. 

Portug:al. — March  2nd.  The  "  Conselho  de  Administra^ao 
do  Porto  de  Lisboa,"  Lisbon,  invites  tenders  for  the  supply  of  10 
electric  cranes,  in  accordance  with  the  specifications  which  may  be 
seen  at  the  offices.  Deposit  1,500  milreis  (about  £300)  required  to 
qualify  any  tender,  which  amount  must  be  increased  by  the 
successful  tenderer  to  7  per  cent,  of  the  accepted  price.  Each  of 
the  10  cranes  must  have  a  lifting  capacity  of  1,500  kg.,  but  four  of 
them  must  also  be  capable  of  lifting  material  up  to  3,000  kg.  in 
weight. — Board  of  Trade  Journal. 

Pragjue. — January  31st.  Supply  of  two  turbo-generators, 
of  a  normal  capacity  of  3,600  kw.,  with  accessories.  Particulars, 
plans,  &c.,  from  Stadtischen  Kanzlei  der  Elektricitatscentrale, 
Prague  VII,  and  tenders  to  Haupteinreichungsprotokolle  der  Elec- 
trischen  Unternehmungen,  Altstadter  Markthalle,  Prague,  Austria. 

Rhyl. — January  31st.  1,700  yards  of  -1  overhead  feeder 
cable,  for  the  U.D.C.    See  "  Official  Notices  '  to-day. 

Siani, — Bangkok.  March  15th.  Tenders  are  invited 
for  the  supply  and  erection  of  an  electric  power  station  with 
a  capacity  of  3,000  kw.  Tenders,  on  the  prescribed  forms,  to  the 
Ministry  of  Local  Government,  Bangkok.  For  further  particulars 
see  this  column  for  November  24th. 

Spain. — The  municipal  authorities  of  Dolores  (province 
■of  Alicante)  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  10  years. 

Tunbridffe  Wells.— February  10th.  High  and  low- 
tension  switchgear,  for  the  Corporation.  See  "Official  Notices" 
January  12th. 

Turkey. — February  20th.  Tenders  will  be  received  at 
the  "  Ministcre  des  Travaux  Publics,"  Constantinople,  for  a  conces- 
sion for  the  supply  of  electric  light  and  power  to  the  town  of 
Adalia,  which  has  a  population  of  some  30,000.  For  particulars 
see  this  column  December  22nd. 

York. — Electee  shunting  locomotive  for  the  Corporation. 
See  "Official  Notices''  January  12th.- 


CLOSED. 

Au.stralia. — Syu.vky.  —  Accr^rding  to  the  AvAlraUan 
Milling  Standard,  the  City  Council  has  approved  of  the  aooeptAnoe 
of  the  following  tenders  for  sundry  services  : — 

ConduitH  at  generating  station,  constraction  of  addition*!.— J.  Stewart  and 

C(..,  t'.)M->- 
House  transformers.— Australian  O^nsral  Electric  Co.,  ICXH. 
Flame  arc  lamps, —  Union  Klectric  Co.,  £\.^flZ. 

It  was  agreed  t^j  purchase  50,000  yards  of  fibre  conduit, 
required  for  high-tension  cable  extensions  in  various  municipalities, 
from  Messrs.  Haes  he  Eggern,  representinff  the  Key  .Manufacturing 
Co.,  Manchester,  England,  at  an  estimated  cost  of  £4,6'JO. 

Approval  was  given  for  the  payment  to  Messrs.  Dick,  Kerr  k,  Co. 
of  £l,.50O  for  extras  on  contract  tor  two  4,000-KW.  turbo-eenerato^^ 
in  addition  to  the  sum  of  £57.5  authorised  by  the  Council  on 
August  Ist,  1911. 

Our  contemporary  also  records  the  following  tenders  acceptcl 
for  the  I'oFtmaster-Generals  Department,  Victoria  : — 

Repeating  coils,  test-jacks,  common-battery  switchboards,  4c. — J.  Bertram 

and  Son  Pty.,  Ltd.,  Melbourne,  £2,676. 
Cords,  griivity-restoring  bull's-eye  indicators,  jacks.— British  Insulated  and 

He  Bby  Cables,  Ltd.,  £442. 
13  sections  of  a  common-battery  switchboard,  at  the  Post  OfHoe,  Ballarat. — 

Western  Electric  Co.  (Australia),  £1,265. 
Jacks,   electrical   registers,  line  and  cut-off  relays,  switchboard  cable. — 

Western  Electric  Co.  (Australia),  Ltd.,  £51S. 
Smilas  of  telepkome  cable,  at  £185  per  mile;  10  miles  ditto,  at  £190  per 

mile  ;  10  miles  ditto,  at  £72  per  mile  ;  total  £2,845.— Western  Electric 

Co.  (Australia),  Ltd. 

Bradford. — Mr.  W.  Moss,  of  Bradford,  has  secured  an 
order  for  the  supply  and  erection  of  a  49-KW.  generator,  switch- 
board, cables,  ice,  for  the  Beacon  Dyeing  Co.,  Ltd.  He  is  also 
supplying  motors  to  Messrs.  Hirst  i:  Sons,  which  will  be  worked 
from  the  above  plant. 

Chesterfield. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Belliss  &  Morcom,  Ltd.,  for  a  750-KW.  triple-expansion 
three-crank  engine  at  300  B.P.M.,  including  steam  separator  and 
trap,  at  £2,250. 

London. — The  Metropolitan  Asyiums  Board  has  accepted 
the  tenders  of  Messrs.  W.  J.  Fryer  &  Co.  and  Rhodes  Motors.  Ltd.,  at 
£36  for  extensions  to  the  electric  lighting  at  Queen  Mary's  Hospital, 
and  at  £28  for  the  installation  of  larger  motors  to  drive  the 
mechanical  stokers  at  Queen  Marys  Hospital,  respectively. 

Marylebone. — The  B.C.  has  accepted  the  tender  of  Messrs. 
Babcock  &  Wilcox,  at  £480,  for  two  internal  superheaters  for 
boilers  at  the  electricity  station. 

SODTHWARK. — The  B.C.  has  provisionally  accepted  the  foUowuag 
tenders  : — 

British  Insulated  and  Helsby  Cables,  Ltd.— 50  yards  of  I'D  cable,  £63. 
Western  Electric  Co.,  Ltd.- 220  yards  of -023  cable,  £16;  440  yards  of -05 
cable,  £66. 

Lowestoft.— The  T.C.  has  accepted  the  following  tenders 

for  supplies  to  the  Electricity  Department : — 

Motors.— British  Thomson-Houston  Co. 
Meters. — Siemens,  Ltd. 
Carbon  lamps. — Edison  &  Swan  Co. 
Metallic-filament  lamps.— Electrical  Co. 

-\ewport  (Won.). — The  B.  of  G.  on  Saturday  accepteil 
the  tender  of  the  Neville  Engineering  Co.,  Ltd.,  of  Worcester,  for 
an  automatic  push-button  electric  lift  for  the  Workhouse  Infirmary 
at  £230. 

i\'orwich. — The  T.C.  has  accepted  the  tendei  of  Messre. 
Babcock  &  Wilcox,  Ltd.,  for  overhead  coal- bunkers,  conveyor, 
induced-draught  fan,  crane,  grab,  and  provision  for  dampers  and 
sundries,  for  the  electricity  works,  at  £3,495  ;  and  for  two  boilers, 
with  superheaters  and  mechanical  stokers,  at  £3,450, 

Wednesbury. — The  T.C.  has  accepted  the  tender  of  the 
Tudor  Accumulator  Co.,  Ltd.,  for  the  maintenance  of  the  battery 
for  a  period  of  10  years. 


THE    ELECTRICAL    ENGINEERS 
(LONDON   DIVISION\ 


Commanding  Officer— Liect.-Col.  H.  M.  Leaf. 

The  following  orders  are  issued  : — 

Monday,  January  23nd.— "A"  Company.     Technical  work  ana  musketry 

instruction  (standard  tests),  7  to  10  p.m. 
Tuesday,  January  33rd.— "B"  Company.    Technical  work   and  musketry 

instruction  (standard  tests),  7  to  10  p.m. 
Thursday,  January  asth.- "  C  "  Company.   Technical  work  and  musketry 

instruction  (standard  tests),  7  to  10  p.m. 
Friday,  January  26th.— "D"  Company.     Technical  work   and   musketry 

instruction  (standard  tests),  7  to  10  p.m. 
Saturday,  January  27th.— Headquarters  will   be   opened   for   regimental 

business  from  10  a.m.  to  12  noon. 

(Sign*d)   ~  P.  R.  S.  Caufbeix,  Capt.  R.E.  and  Adjt., 

For  OffiOM  commanding  L.B.E. 
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FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Enplneers.— Friday,  January  IPth.  At  8  p.m.  Paper 
on  "  The  Evolutifin  and  Present  Development  of  the  Turbine  Pump,"  by 
Messrs.  E.  Hopkinson  and  A.  E.  L.  Chorlton. 

Institution  of  Civil  Cnaineers.-Friday,  Jonuary  19th.  At  8  p.m.  Ptudents' 
meeting.  Paper  on  "  The  TurboBlower  and  Turbo-Compressor,"  by  Mr. 
G.  Ingram. 

Tuesday,  January  23rd.— At  8  p.m.  Paper  on  "  The  Central  Heating 
and  Power  Plant  of  the  McGill  University,  Montreal,"  by  Mr.  B.  J.  Durley 
(time  permitting). 

Faradty  House  Old  Students'  Association.— Friday,  January  19th.  At  8.30  p m. 
At  the  Holborn  Restaurant.    Annual  smoking  concert. 

Reysl  Institution.— Friday,  January  ISth.  At  9  p.m.  Discourse  on  "Heat 
Problems,"  by  Prof.  Sir  J.  Dewar. 

Friday,  January  26th.— At  9  p.m.  Discourse  on  "  The  Pressure  of  a 
Blow,"  by  Prof.  B.  Hopkinson. 

Junior  Institution  of  Epgineers.— Saturday,  January  20th.  At  9.S0  a.m  Visit  to 
the  works  of  the  Western  Electric  Co.,  Ltd.,  Woolwich. 

Assoolatlon  of  Enolnsars-ln-CMaros.-Saturday,  January  20lh.  At7.S0p.m.  At 
St.  Bride's  Institute,  E.G.  Discussion  on  "The  Various  Systems  of 
Warming  Buildings." 

institution  of  Electrical  Enginesrs  (London).— Thursday,  January  25th.  At  8  p.m. 
Paper  on  "  The  Beat  Paths  in  Electrical  Machinery,"  by  Messrs.  M.  Walker 
and  H.  D.  Symons. 

Physical  Society.— Friday,  Januaiy  26th.  At  5  p.m.  At  the  Imperial  College  of 
Science,  South  Kensington,  S.W.  Exhibition  of  a  Direct-Reading  Instru- 
ment for  Submarine  Cable  and  other  Calculations,  by  Mr.  K.  Appleyard  ; 
paper  on  "  The  Vibration  Galvanometer  and  its  Application  to 
Inductance  Bridges,"  by  Mr.  S.  Butterworth  :  and  "Note  on  a  Negative 
Result  connected  with  Radio-Activity,"  by  Messrs.  J.  H.  Vincent,  M.A.,  and 
A.  Bursill. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section).— Saturday,  January 
27th.    Smoking  concert. 

Institution  of  Electrical  Englnears  (Manchester  Local  Section).— Saturday,  January 
27th.    At  7.30  p.m.    At  the  University,  Manchester.    Meeting  of  the  Man- 
.  Chester  Association  of  Engineers.     Paper  on  "  Electrical  Furnaces,"  by 
Mr.  C.  Myers. 


NOTES. 


Old  Students'  Dinner  to  Prof.  Inwin. — Prof.  Unwin 

being  one  of  the  very  few  teachers  who  have  been  honoured  by 
being  made  President  of  the  Institution  of  Civil  Engineers,  the  Old 
Students'  Association  of  the  Central  Technical  College  is  organising 
a  dinner  to  celebrate  the  occasion.  The  dinner  is  intended  to  be  a 
gathering  of  all  the  old  students  of  the  Central  Technical  College 
and  all  Prof.  Unwin's  students  at  Cooper's  Hill.  It  bids  fair  to  be  a 
very  representative  gathering  of  those  who  have  had  the  advantage 
of  Prof.  Unwin's  kindly  teaching  and  advice.  The  Old  Students' 
Association  has  asked  us  to  draw  attention  to  the  dinner,  as  many 
of  our  readers  have  probably  been  students  under  Prof.  Unwin  and 
will  wish  to  be  present  on  the  occasion.  The  dinner  will  be  held  at 
the  Criterion  Restaurant,  Piccadilly,  on  Saturday,  February  10th,  at 
7  for  7.30  p  m.  The  chair  will  be  taken  by  the  President  of  the 
"  Central  "  Old  Students'  Association,  Mr.  W.  Duddell,  F.R.S.  Those 
who  wish  to  take  pait  in  the  dinner  should  communicate  with  the 
Dinner  Secretary,  Mr.  G.  W.  Tripp,  4,  Fairfield  Road,  Charlton, 
Kent.     The  price  of  the  tickets  is  7s.  6d. 

B.E.  &  A.m. A. — The  annual  general  meeting  of  this 
Association  will  be  held  on  Thursday,  February  1st,  at  2.30  p.m., 
at  the  offices,  3(i,  Kingsway,  London,  W.C.  The  business  to  be 
transacted  will  include  the  presentation  of  ihe  annual  report  and 
balance-sheet,  and  the  election  of  a  new  Council.  The  following 
firms  have  recently  been  elected  members  of  the  Association,  and 
we  are  asked  to  say  that  any  member,  unaware  of  the  fact,  who 
desires  to  nominate  them  for  the  new  Council,  will  be  economising 
time  at  the  annual  meeting  by  advising  the  secretary  in  advance 
of  his  intention  : — W.  H.  Allen,  Son  &  Co  ,  Ltd.  ;  Belliss  &  Morcom, 
Ltd.  ;  Electric  Construction  Co.,  Ltd.  ;  the  Morgan  Crucible  Co., 
Ltd.  ;  Siemens  Bros.  Dynamo  Works,  Ltd.  ;  Switchgear  and  Cowans 
(1911),  Ltd.  ;  Willans  &  Robinson,  Ltd. 

9linin«:    Exliibitions. — We    are    informed    that    the 

quarterly  meeting  of  the  Gub-Committee  of  the  Northern  Mining 
Industries  Exhibitors'  Committee  was  held  at  the  Midland  Hotel, 
Manchester,  on  January  9th,  Mr.  A.  E.  L.  Chorlton  (Messrs.  Mather 
and  Piatt,  Ltd.)  in  the  chair.  Amongst  those  present  were  Messrs. 
A.  E.  Mathewson  (Tilghman  Sand  Blast  Co.,  Ltd.),  Walter  Yates 
(Messrs.  Matthews  &  Yates,  Ltd.),  .1.  Butterworth  (Lancaster  and 
Tonge,  Ltd.).  The  Committee  discussed  a  letter  which  the  chair- 
man had  received  from  the  secretary  of  the  Colliery  Exhibitors' 
Association,  in  which  it  was  suggested  that  the  two  bodies  should 
co-operate  in  connection  with  exhibitions.  The  secretary  -was 
instructed  to  write  and  express  the  desire  of  the  Committee  to  co- 
operate in  any  way  possible,  while  pointing  out  that  the  main 
object  of  the  Northern  Mining  Industries  Exhibitors'  Committee 
was  to  promote  exhibitions  in  the  North  of  England,  at  such  times 
as  suited  the  trade,  and  that  it  had  been  decided  to  recommend  the 
trade  to  hold  one  in  Manchester  in  May  or  June,  1914. 

Electricity  in  Ajfriculture. — Particulars  were  recently 

published  in  the  Standard  of  an  experimental  application  of  elec- 
trical treatment  to  potato  crops  in  Scotland,  by  Miss  Dudgeon,  of 
Lincluden,  near  Dumfries.  The  Lodge  high-tension  system  was 
used  on  a  plot  of  8  acres,  and  the  discharge  was  applied  daily  over  a 
period  of  four  months  for  413  hours  in  all.  A  similar  plot  of  land 
adjoining  was  untreated.  The  result  was  that  the  electrified  area 
produced  over  0  tons  more  than  the  control  area.  The  trials  will 
be  continued  this  year. 


I^fjral. — Alleged   Nuisance   by    EiiECTRic  Motor. — 

Mr.  Justice  Neville,  in  the  Chancery  Division,  on  Wednesday,  con- 
cluded the  hearing  of  the  action  of  Jenkins  and  Others  v.  The 
Empire,  Aberdare,  Ltd.,  by  which  the  plaintiffs,  as  trustees  of  a 
chapel,  schools,  and  other  buildings  at  Aberdare,  sought  to  restrain 
an  alleged  nuisance  arising  from  the  electric  lighting  arrangements 
of  the  Aberdare  Empire. 

Evidence  was  given  by  experts  for  the  defence  to  the  effect  that 
neither  the  noise  nor  vibration  apparent  in  the  defendants'  buildings 
was  sufficient  to  cause  appreciable  inconvenience.  Mr.  Peterson 
K.C.,  submitted  that  from  the  plaintiffs'  own  evidence  it  was  clear 
that  whatever  might  have  been  the  result  of  working  the  old  gas 
engine,  since  the  installation  Of  the  dynamo  there  had  been  no 
appreciable  vibration. 

His  Lordship  said  he  need  not  trouble  him  as  to  the  vibration. 

Mr.  Peterson  said,  with  regard  to  noise,  he  contended  that  the 
plaintiffs  had  failed  to  prove  that  such  noise  could  penetrate  their 
buildings  so  as  to  amount  to  a  legal  nuisance,  and  his  Lordship  had 
had  the  evidence  of  the  defendants'  manager  that  no  expense  had 
been,  or  would  be,  spared  in  preventing  any  nuisance. 
■  His  Lordship,  in  giving  judgment,  said  that,  in  his  opinion, 
there  was  not  sufficient  evidence  to  support  the  claim  as  to 
vibration.  He  came  to  the  conclusion,  however,  that  there  was 
sufficient  noise  from  the  electric  motor  to  penetrate  to  the  lecture 
hall  and  the  minister's  room,  and  to  cause  a  legal  nuisance.  He 
must,  therefore,  grant  an  injunction  to  restrain  the  defendants 
permitting  a  nuisance  to  the  plaintiffs'  premises,  but  inasmuch  as 
lie  thought  that  such  nuisance  as  there  was  could  be  remedied  and 
the  plaintiffs  had  shown  no  alacrity  in  bringing  their  action,  he 
would  suspend  the  operation  of  the  injunction  for  three  months. 

Inventors'    Institute. — A   meeting  was  held    at  the 

Inns  of  Court  Hotel  on  Monday,  Major  W.  A.  Denny 
presiding,  at  which  a  large  number  of  inventors,  patent  agents, 
and  manufacturers'  representatives  attended  to  consider  the 
founding  of  an  Inventors"  Institute.  According  to  a  daily  paper 
the  objects  of  the  Institute  are  as  follows  :  — 

1.  The  protection  of  the  rights  and  liberties  of  inventors  and 
patentees. 

2.  The  furtherance  of  their  interests  by  procuring  the  passing 
of  suitable  Acts  of  Parliament  removing  existing  hardships  and 
anomalies. 

3.  The  provision  of  lectures  and  discussions  on  matters  or  con- 
troversies of  interest. 

4.  The  assistance  of  members  who  are  in  difficulties. 

5.  The  provision  of  funds  for  prosecuting  or  defending  actions 
by  or  against  members. 

6.  The  granting  of  legal  aid  or  advice  and  such  other  objects  as 
shall  benefit  the  work  of  its  members. 


Lord  Minto  is  to  be  the  first  president. 

Walliing;  Chib. — Arising  out  of  the  successful  Electrical 
Trades  London  to  Brighton  Walking  Race  which  was  held  last  year, 
and  in  which  H.  E.  Purnell,  of  the  General  Electric  Co.,  won  the 
Oi^ram  Cup,  it  has  now  been  decided  to  form  two  walking  clubs, 
one  in  the  North  of  London  (Hackney  Walking  Club)  and  the  other 
in  the  South  of  London  (Clapham  Walking  Club),  and  all  particu- 
lars of  same  can  be  obtained  from  the  respective  secretaries,  viz., 
Mr.  S.  C.  Haynes,  20,  Penda  Road,  Clapton  Park,  London,  and  Mr. 
A.  R.  Edwards,  47,  Courtenay  Road,  Merton,  London.  Training' 
quarters  are  being  arranged  tor  in  both  districts,  and  a  programme 
of  suitable  strolls  and  races  will  be  fixed  up  shortly. 

Socials. — The  Annual  Fancy  Dress  Ball  of  the  Robertson 
and  Osram  Social  and  'Athletic  Club  was  held  on  Saturday  evening 
last  at  the  Brook  Green  Works,  Hammersmith.  There  were  320 
present,  including  Mr.  and  Mrs.  C.  Wilson,  Mr.  and  Mrs.  E.  G. 
Sheppard,  and  Mr.  J.  Brandon,  L.C.C.  Messrs.  F.  Pluck  and  J. 
Minson  officiated  as  M.C.'s,  and  Messrs.  G.  H.  Freeman  and  B. 
Philpot  as  honorary  secretaries.  The  prizes  presented  to  the 
successful  employes  and  visitors  weie  asunder  : — 

Ladies:  Emploijh. — 1st  prize,  Miss  M.  Panymure  (Sea  Queen)  ; 
2nd  prize.  Miss  M.  Freeman  (Japanese  Girl)  ;  3rd  prize,  Mrs. 
Bennett  (Picture  Palace)  ;  4th  prize,  Miss  E.  Pearce  (Folly) ; 
5th  prize,  Miss  H.  Clarke  (Road  to  Ruin). 

Lddies:  Vhitorx. — 1st  prize,  Miss  R.  Vaux  (Indian  Girl)  ;  2nd 
prize.  Miss  M.  Loraine  (Ice  Queen). 

Gentlemen  :  JJiiiploijc. — 1st  prize,  F.  Snewin  (Clown). 

Gentlemen  :  Visitors. — 1st  prize.  E.  Alty  (Red  Indian)  ;  2nd 
prize,  G.  E.  Truss  (Black  Cat). 

A  gathering  of  the  staff  of  the  National  Telephone  Com- 
pany in  the  Northampton  centre  was  held  at  the  Divan  Cafe, 
Northampton,  on  (ith  inst.,  to  commemorate  the  transfer  to  the 
Post  Office.  About  40  were  present,  under  the  chairmanship  of  Mr. 
C.  B.  Robinson  (chief  inspector).  The  chairman  presented  the 
local  manager,  Mr.  W.  Dickinson,  with  a  smoking  cabinet,  as  a  token 
of  esteem,  on  the  occasion  of  the  transfer  to  the  Post  Office,  by  the 
members  of  the  staff  of  the  Northampton  centre. 

St.   James'    Electric   Athletic  Club. — The   eleventh 

annual  smoking  concert  of  this  club  is  to  be  held  to-morrow 
(Saturday),  January  20th,  at  7.30  o'clock  p.m.,  at  the  Pillar  Hall, 
Victoria  Station  (S.E.  &  C.R.).  The  following  artistes  are 
announced  to  appear  : — Miss  Elsie  Steadman,  Messrs.  Philip  Ritte, 
Harrison  Latimer,  A.  L.  Taylor,  W'alter  Churcher,  Walter  Montagu, 
Frank  Powell,  W'ill  Edwards,  Herbert  J.  Collingrs,  Jock  MoPherson, 
and  Geo.  Swaine  (accompanist). 


Vol  70.  No.i.78«,jAKUAnTi9, 1912.]   THE    ELECTRICAL    BEVIEW, 


107 


Decision  Inder  the  Workmen's  Compensation  Act. 

• — Aocordinf?  to  a  report  in  tho  TiniPii  of  January  11th,  an 
interefltinp  case  under  the  Workmen'n  Compensation  Act  wa« 
hroupht  forward  at  the  Woolwich  County  Court,  when  his  Honour 
Judtce  Granfjer  announced  his  deoiaion.  The  applicant  was  the 
widow  of  Richard  Georffe  Schwartz,  and  the  respondeiita  were  the 
India- lluliber,  (rutta-Percha  and  Teleprap^  Works  Co..  Ltd.  The 
applicant'H  husband,  actinff  on  the  instructions  of  the  respondents, 
his  employers,  embarked  in  December,  1910,  in  the  ss.  Axlm  to 
proceed  to  Teneriffe,  where  he  was  to  carry  out  some  work  for  the 
company.  About  December  11th  the  Aj'uit  foundered  with  all 
hands  in  the  Bay  of  Biscay.  For  the  applicant  it  was  ar>,'ued  that 
the  case  came  within  the  Act,  because  the  Ajuii  was  a  British  ship, 
and  because  the  accident  arose  out  of,  and  in  the  course  of,  the 
man's  employment.  The  respondents  denied  that  these  circum- 
.  stances  entailed  liability  within  the  Act. 

"  Ilis  Honour  now  gave  judgment  for  the  respondents,  expressing- 
the  opinion  that  although  the  accident  arose  out  of,  and  in  the 
course  of,  the  man's  employment,  it  was  taken  out  of  the  Act 
because  it  could  not  be  held  that  it  occurred  within  the  territorial 
limits  of  the  United  Kingdom.  The  section  of  the  Act  which 
mcluded  seamen,  did  not  apply  in  this  case,  as  the  man  was  merely 
a  passenger.     Stay  of  execution  was  granted  pending  an  appeal." 

Electrical  Banks  in  Germany.— A  period  of  sliglitly 

over  three  years  has  elapsed  since  the  formation  of  the  Elektro 
Treuhand  Gesellschaft  aa  the  financial  organisation  of  the  A.E.G. 
and  the  Siemens-Schuckert  Works,  for  the  purpose  of  financing 
large  transactions  and  facilitating  the  establishment  of  supply 
works  and  tramways.  The  beginning  of  activity  wa?.  how- 
ever, postponed  to  a  late-  period,  partly  because  the  time  was  not 
favourable  for  large  operations  and  partly  because  the  founders 
themselves  had  ample  funds  at  their  own  disposal.  The  share 
cipital  of  the  bank  was  to  be  £1,-500,000,  and  bonds  of  three  times 
this  amount  were  also  to  be  issued.  It  is  now  announced  that  the 
first  transa  tion  to  be  proceeded  with  will  be 'in  connection  with  the 
Hamburg  Elevated  Railway.  It  is  understood  that  the  bank  will  take 
over  share!  of  £750,000  in  the  railway,  and  issue  bonds  of  its  own 
of  a  similar  amount,  the  bonds  having  an  additional  guarantee 
ba?ed  up  in  the  working  lease  to  betaken  over  by  the  manufacturing 
t  ompat  i  's.  Shortly  after  the  constitution  of  this  particular  bank 
the  Felten  &  Guilleaume  Co.  followed  the  example  by  forming  a. 
similar  organisation.  The  latter,  however,  has  not  hitherto  done 
any  business,  and  the  slight  distribution  of  profits  so  far  made  has 
been  derived  from  interest  receipts.  On  the  other  hand,  the 
financing  company  of  the  Bergmann  Electricity  Works — the 
Bergmann  Electricity  Enterprises  Co. — was  brought  into  existence 
at  a  later  date,  and  has  recently  it^sued  its  fir.*t  annual  report. 
This  shows  a  loss  of  £15.000  for  1910-11  on  a  paid  up  capital  of 
£150,000  out  of  nominal  capital  of  £000,000.  It  will,  however,  be 
necessary  to  call  up  further  capital  this  year  in  connection  with 
the  construction  of  authorised  electric  railways  in  Upper  Bavaria. 

Electrical  Copper  Extraction  Works. — The  Electro- 
chemical Co.  is  contemplating  building  an  extraction  works  for 
copper  in  the  south  of  Norway  to  utilise  the  method  of  Engineer 
Hybinttts.  The  residue  from  pyrites  works  will  be  used  as  raw- 
material,  and  apart  from  the  chief  product,  copper,  there  will  be 
produced  purple  ore,  which  represents  an  excellent  raw  material  for 
the  production  of  iron  and  steel. 

Aluminium. — The  world's  production  of  aluminium  in 
1910  was,  according  to  Gliickavf,  34,000  tons,  of  which  the  United 
States  and  Canada  produced  11,000  tons;  Germany,  Austria  and 
Switzerland,  7,000  tons  ;  France,  9,500  tons  ;  England,  5,000  ;  and 
Italy  and  Norway,  1,500  tons.  The  price  fluctuated  between  1'8  and 
1'9  krone,  which  was  higher  than  in  1909. 

Fatalitj'. — An  inquiry  was  held  at  Crook  (Co.  Durham), 
on  the  10th  inst.,  into  the  circumstances  of  the  death  of  John 
Brett,  a  wireman,  living  at  Pease's  West  Colliery.  The  evidence 
showed  that  the  deceased  had  been  employed  as  a  wireman  at 
Bowden  Close  Colliery,  owned  by  Messrs.  Pease  &  Partners,  for  the 
past  seven  weeks,  and  had  served  previously  under  the  same  firm 
at  Thome,  near  Doncaster.  On  the  8  th  inst.  he  was  engaged  at 
Bowden  Close  fixing  a  temporary  hand  lamp.  W'hile  doing  so  he 
ought  to  have  switched  off  the  current,  but  according  to  the 
evidence  he  had  been  making  the  connections  while  the  wires 
were  alive.  He  took  hold  of  one  of  the  wires,  then  cried  out, 
and  collapsed.  He  would  receive  a  shock  at  250  volts. — John 
Farrar  said  he  heard  Brett  call  out.  and  went  to  his  assistance,  and 
snatched  the  wires  out  of  Brett's  hands.  The  switch  was  then  on, 
and  the  wires  were  alive. — The  medical  evidence  was  to  the 
effect  that  death  was  due  to  shock  due  to  contact  with  a  live  wire. 
— The  Coroner  said  he  thought  it  was  a  case  of  forgetfulness. — A 
verdict  was  returned  to  the  effect  that  the  deceased  died  from  an 
electric  shock,  accidentally  received. 

Tramear   Accident  Claim. — In  the  High  Courts  on 

Tuesday,  January  16th,  Mr.  Justice  Lush  and  a  common  jury 
awarded  Annie  Childs,  a  certificated  nurse,  £73  damages  for  injuries 
sustained  whilst  alighting  from  one  of  the  London  United  Tramways 
Co.'s  cars  in  the  London  Road,  Twickenham,  on  August  13th  last. 
The  defendant  company  denied  the  negligence. 

Midlands    Electrical   Engineers'    Ball.  — The    first 

Midlands  Electrical  Engineers'  Ball  was  held  in  the  Grand  Hotel, 
Birmingham,  on  Friday,  12th  inst.,  when  about  200  guests  were 
present.  The  suite  of  rooms  set  apart  for  the  hosts  and  their  guests 
had  been  charmingly  decorated,  the  entrance  hall  being  quite  trans- 
formed in  appearance  by  au  arranf  «ment  of  ba^  trees,  palms,  and 


white  and  pink  chrysanthemums,  with  &  rolnlataro  fountain 
cunningly  devised  out  of  a  block  of  natural  ice,  in  the  baw  of  which 
gold  flub  were  disporting  themselves.  Trailed  with  smilax,  with 
carnations  interspersed,  and  illuminated  with  electnc  lamp?,  the 
creation  called  forth  many  admiring  comments.  In  the  Oro«venor 
Room,  where  the  dancing  took  place,  the  electroliers  were  entwined 
with  smilax  and  Britannia  carnations.  Dancing  'X)mmenced  at 
8. J 5,  and  continued  until  2  o'clock,  interrupte<l  only  by  !<upper.  at 
which  the  healths  of  Mr.  R.  A.  Cbattock,  the  City  Electri<.-al 
Engineer  find  Chairman  of  the  Executive  Committ»-<i  of  the  ball, 
and  Mrs.  Chattock,  were  drunk  with  enthu!«ia.«m.  We  are  informed 
that  the  extraordinary  8ucc€.>*3  of  this,  the  first  Midlands  Electrical 
Engineers'  Ball,  will  encourage  the  Executive  Committee  to  make 
it  an  annual  affair. 

Finsbury  Teclinical  College  O..S.A.— The  fifth  annual 

dancf  of  this  Association  will  be  held  at  the  Caxton  Hall.  We«t- 
min^ter,  on  Saturday,  February  Hrd,  at  G.30  p.m.  Pritchard's  Band 
has  been  engaired.  The  price  of  ticket"*,  including  light  refresh- 
ments, is  5<<.  Application  should  be  made  to  Mr.  John  F.  Shipley, 
Hon.  Sec.  for  dance,  63,  Shorrolds  Road,  Walham  Green,  S.W.,  aa 
soon  as  possible. 

Inquiries. — ^A  con-esj indent  who  has  iK-en  e.xperimeDtintj 
with  tantalum  wire  finds  that  the  smallest  die  he  can  get  L*  Ti^ut 
which  leaves  the  wire  far  too  thick  for  metal-filament  lamps.  He 
asks  whether  some  reader  will  tell  him  how  other  firms  are  able  to 
draw  this  kind  of  wire.  If  we  are  not  mistaken,  no  one  but  Meaers. 
Siemens  \  Halske  has  been  able  to  accomplish  this  feat. 

A  contracting  firm  which  has  had  unsatisfactory  experience  with 
electric  flashers  wants  a  reliable  one  which  will  work  for  six 
months  without  attention.  Information  from  readers  who  have 
had  experience  with  mercury  flashers  is  invited. 

A  correspondent  who  is  troubled  by  the  large  starting  currents  of 
single-phase  induction  motors  suppHed  from  a  lOO-H. P.  water  tur- 
bine, asks  what  is  the  smallest  starting  current  required  by  such 
motors  of  sizes  up  to  10  h.i'..  at  lO'i  volt*.  100  cycles. 

Institution    and    Lecture    \otes.— Tramwavs    and 

Light  Railways  Association.— The  Journal  for  January  con- 
tains the  annual  list  of  members.  The  annual  dinner  and  smoking 
concert  of  the  Association  will  be  held  on  Friday,  March  1st. 

iNSTiTtTE  OK  Metals, — Prof.  W.  Gowland.  the  new  President, 
on  Tuesday  was  to  have  delivered  his  inaugural  address  on  the 
subject  of  the  early  history  of  copper  and  its  alloys.  In  his  absence 
through  illness,  the  paper  was  read  by  the  Secretary. 

Appointments  Vacant. — Mains  superintendent,  for  the 

Stoke-on-Trent  Electrical  Engineer's  Department  (£130);  sub- 
station shift  engineer,  for  the  Bristol  Electricity  Department 
(HOs.)  ;  assistant  telegraph  engineer  for  the  Posts  and  Telegraphs 
Department  of  the  Federated  Malay  States  (£300);  engineer  for 
combined  refuse  destiuctor  and  electric  light  station  for  the 
Elland  D.C.  (£150)  ;  assistant  engineer  for  the  Tramways  Depart- 
ment, Birmingham  (£175)  ;  shift  engineer  for  the  Neath  Elec- 
tricity Works  (25s.).     See  our  advertisement  pages  in  this  issue. 

Fot  Sale. — The  Eccles  Corporation  has  for  disposal  one 

120-KW.   Browett,   Lindley-Johnson   &   Phillips    single-phase  A.c. 

generating  set,  and  one  25-kw.  J.  &  P.  motor-alternator  set.  See 
our  advertisement  pages  in  this  issue. 


OUR    PERSONAL    COLUMN. 

The  Editors  inrite  electrical  evpineert,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  oficials,  to  keep  readers  of  the 
Electbical  Review  posted  as  Ui  their  morements. 


Central    Station    Officials.— Mr.  W.    J.    Gourlay, 

shift  engineer,  has  been  presented  with  a  travelling  clock  by  the 
staff  of  the  Stuart  Street  station,  Manchester  Corporation,  on  his 
leaving  to  take  up  the  appointment  of  stat'\  n  superintendent  at 
Madras. 

The  Dundee  Corporation  Electricity  Committee  on  Monday  night 
unanimously  recommended  that  the  salary  of  Mb.  Habby 
RiCHABDSON,  the  engineer,  be  increased  by  £100.  making  it  £700 
per  annum.  Mr.  Richardson  was  appointed  in  lOOL'  at  a  salary  of 
£iOO  per  annun:.  and  has  had  much  to  do  with  recent  important 
developments  of  the  enterprise.  In  connection  with  the  last  big 
extension  of  the  department,  it  was  stated  by  the  convener,  Mr. 
Richardson  saved  to  the  Corporation  about  £4,000  in  fees. 

The  Annual  Ball  of  the  Kilmarnock  Tramways  Department  took 
place  on  January  1 5th  in  the  Art  Galleries.  After  supper  the 
presentation  of  a  Kodak  was  made  to  the  engineer  and  manager. 
Mb.  a.  H.  Burbidge  (who  has  been  appointed  tramways  manager 
in  Mandalay).  by  Mr.  W.  C.  Bexon  on  behalf  of  the  staff,  and  Coun- 
cillor T.  McKerrell  also  presented  Mr.  Burbidge  with  a  chronometer 
on  behalf  of  the  Council.  The  remainder  of  a  very  enjoyable  even 
ing  was  taken  up  by  singing  and  dancing. 

On  Saturday  last  Mb.  Egebton  Sayke  was  entertained  at  a  fare- 
well dinner  given  by  his  late  assistants  and  employes  at  Hampstead, 
when  he  was  presented  with  a  handsome  silver  watch  and  a  parch- 
ment signed  by  those  who  had  subscribed  to  the  present.  A  silver 
roM  bowl  was  at  the  same  time  handed  to  hioi  for  Mri.  Sayer.    Tbe 
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dinner  was  followed  by  an  excellent  concert  arranged  by  Mr.  Harry 
Widden,  a  late  assistant  of  Mr.  Sayer,  and  a  very  successful  evening 
resulted,  marred  only  by  the  thought  that  it  would  be  in  all  pro- 
bability the  last  one  in  company  with  the  guest,  a  man  who  has 
ever  been  popular.  The  evening  closed  with  the  singing  of  Auld 
Lang  Syne  and  vigorous  handshakes  with  Mr,  Sayer. 

General. — TheWirral  Joint  Hospital  Board  has  appointed 
Mr.  a.  p.  Portway,  of  Hoylake,  as  electrician  at  the  hospital. 

Mk.  Norman  Mitchell  has  resigned  his  position  with  the 
Kensington  and  Knightsbridge  Electric  Lighting  Co.,  Ltd.,  in  order 
to  take  up  a  position  with  Messrs.  Duncan  Watson  and  Co.,  as 
manager  of  a  new  branch  opened  by  them  in  the  South  of  England. 

The  Stretford  U.D.C.  has  decided  to  reappoint  Me.  T.  L.  Miller 
consulting  engineer  for  one  year  at  a  fee  of  25  guineas,  to  cover 
the  following  services  :— (1)  Conference  as  may  be  necessary  from 
time  to  time  with  the  Electricity  Committee,  or  its  chairman,  or  its 
engineer  ;  (2)  quarterly  preparation  and  submission  of  reports  on 
the  working  of  the  station  and  condition  of  the  plant. 

The  Committee  of  the  City  and  Guilds  Technical  College,  Fins- 
bury,  have  appointed  Mr.  J.  K.  Catterson-Smith  to  be  chief 
assistant  to  the  Professor  of  Electrical  Engineering. 

Messrs.  Hooghwixkel  &  Thuesfield,  consulting  engineers,  of 
Leeds  and  London,  are  dissolving  their  partnership.  After  Feb- 
ruary 1st  all  communications  should  be  addressed  to  Mr.  Hoogh- 
wlnkel.  at  his  London  office,  24,  Martin's  Lane,  Cannon  Street,  E.C. 

Mr.  F.  Douglas  Watson,  late  provincial  superintendent  for  the 
National  Telephone  Co.  in  Scotland,  who  has  been  appointed 
general  manager  and  secretary  of  the  Societe  Anonyme  Ottomane 
des  Telephones  de  Constantinople  (Constantinople  Telephone  Co.), 
left  Paris  by  Oriental  Express  on  Saturday,  the  13th  inst.,  to  take 
up  his  duties  in  Constantinople. 

Obituary. — The  death  is  reported  from  DarHngton  as 
having  occurred  on  the  15th  inst.,  of  Mr.  C.  J.  O'DowD,  traffic 
manager  of  the  Corporation  electric  tramways.  Years  ago  Mr.  O'Do wd 
drove  the  first  horse  car  in  Dublin,  and  was  also  engaged  on  the 
Leicester  tramways.  He  was  for  a  number  of  years  associated  with 
the  late  Sir  Clifton  Robinson,  and  went  from  Stockton  to  Darlington 
when  the  Imperial  Tramways  Co.  took  over  the  old  horse  cars  prior 
to  installing  the  electric  system,  with  a  view  to  connecting 
Tees-side  and  Skerneside.  When  Darlington  Corporation  decided  to 
construct  and  manage  the  new  system,  Mr.  O'Dowd  was  appointed 
traffic  manager. 

The  Times  contains  an  announcement  to  the  effect  that  the  death 
occurred  on  January  11th  at  Hong  Kong,  of  pneumonia,  of  Mr. 
Charles  Thomas  Hose,  of  the  Eastern  Extension  Telegraph  Co., 
son  of  Bishop  Hose,  at  the  age  of  31  years. 

We  regret  to  learn  of  the  death,  at  the  age  of  80  years,  of  Mr. 
S.  W.  Johnson,  a  past  president  of  the  Institution  of  Mechanical 
Engineers,  who,  in  the  course  of  his  career,  has  been  chief 
mechanical  engineer  of  the  Midland,  North  British,  and  Great 
Eastern  Railways. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


NEW    COMPANIES    REGISTERED. 


Pacific    and    European    Telegraph    Co.,    Ltd.    (36,683).— 

Capital  £100,000  in  :£10  shares.  Return  dated  November  '29th  (filed  November 
39th),  1911.  All  shares  taken  up.  £i  per  share  called  up,  £40,000  paid. 
Mortgages  and  charges  :  .i'78,900. 

Anglo-Norwegian  Aliiniinium  Co.,  Ltd.  (1)2,830).— Mortgage 

on  raw  materials  supplied  to  and  remaining  in  possession  of  Nigelands  Brug, 
whether  in  raw  state  or  course  of  manufacture,  and  the  aluminium  or  other 
products  made  thereon;  and  net  proceeds  vDf  sale  of  all  aluminium  sold  to  date 
but  unpaid  for,  and  certain  moneys  owing  to  company,  dated  December  5th, 
and  as  furthpr  security  for  prior  charge  dated  January  3)st,  1911,  securing 
£15,000.    Holders:  Germnn  Bank  of  London,  Ltd.,  31,  Old  Broad  Street,  E.C. 

Electromol)ile  Co.,  Ltd.  (75.139)— Issue  on  December  14th, 
of  £164  6s.  debentures,  part  of  a  series  of  which  particulars  have  already  been 
filed. 

English  Electrical  Co.,  Ltd.  (112,639).— Issue  on  December 
9th,  1911,  of  £1,C00  debentures,  part  of  a  series  of  which  particulars  have 
already  been  filed. 

General     Electric     Co.,     Ltd.     ((67,307).— Mortgage    dated 

December  21st,  1911,  supplemental  to  trust  deed  dated  November  30th,  1900, 
securing  £200,000  first  mortgage  debenture  stock,  charged  on  land  at  Witton, 
near  Birmingham.  Trustees  :  P.  B.  Ross,  Cromford  Court,  Manchester  ;  and 
W.  Warburton,  15,  Norfolk  Street,  Manchester. 

Sunbeam  Lamp  Co.,  Ltd.  (2.5,498).— Issue  on  January  5th, 
1912,  of  £5,000  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Sheerness  and  District  Electric  Power  and  Traction  Co., 

Ltd.  (65,749c).— Issue  on  December  30th,  1911,  of  £600  debentures,  part  of  a 
series  of  which  particulars  have  already  been  filed. 

"Electrical  Engineer,"  Ltd.  (104,347).— Mortgage  debenture 

dpted  December  2l8t,  1911,  to  secure  £2,336  2s.  5d.,  charged  on  copyright  of 
the  Electrical  Engineer,  and  the  ccnipany's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holders :  Smith's  Printing  Co. 
(London  and  St.  Albans),  Ltd.,  28-32,  Hutton  Street,  Whitefriars,  E.C. 

*'  Hart  "  Accumulator  Co.,  Ltd.    (60,059). — A  memorandum 

of  satisfaction  in  full  on  January  1st,  1912,  of  mortgage  dated  July  15th,  1909, 
securing  £4,500,  has  been  filed. 

Musselburgh  and  District  Electric  Light  and  Traction  Co., 

Ltd.  (85,169). — A  memorandum  of  satisfaction  to  the  extent  of  £500  on 
January  2Dd,  1912,  of  mortgages  dated  November  13th,  1905  and  May  11th, 
1909,  securing  £90,000,  has  been  filed. 

Max  Follert  &  Co.,  Ltd.— Particulars  of  £600  debentures, 
created  December  20th,  1911,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  amount  of  present  issue  being  £300  Property 
charged:  The  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital.     No  trustees. 

Issue  on  December  20th,  1911,  of  £100  debentures,  part  of  a  series  of  which 
particulars  have  already  been  filed. 

Yarmouth  (I.W.)  Electricity  Supply  Co.,  Ltd.  (56,884).— 

Return  dated  November  Hth,  filed  November  13th,  1911.  Capital  £5,000  in  £5 
shares.    347  shares  taken  up.    £1,735  paid.     Mortgages  and  charges  :  Nil. 

National  Conduit  and  Cable    Co.,    Ltd.    (59,251)— Return 

dated  November  28th,  filed  December  8th,  1911.  Capital  £1,000  in  £1  shares. 
All  shares  taken  up.  £7  paid.  £993  considered  as  paid.  Mortgages  and 
charges :  Nil. 

Anchor  Cable  Co.,  Ltd.  (69,073). — A  memorandum  of  satis- 
faction on  December  14th,  1911,  of  charge  dated  March  17th,  1904,  securing  un- 
specified amount  (stamped  to  cover  £1(^000),  has  been  filed. 

Nairobi  Electric  Power  and  Lighting  Co.,  Ltd.  (87,728)  — 

Issue  on  December  13th,  1911,  of  £200  debenture  bonds,  part  of  a  series  of 
which  particulars  have  already  been  filed. 


Pintsch's   Electric   Manufacturing   Co.,    Ltd.  (119,600).— 

This  company  was  registered  on  January  9th,  with  a  capital  of  £30,000  in  £5 
shares,  to  acquire  patents  and  rights  relating  to  processes  for  lighting  or 
heating  railway  carriages,  tramcars  and  other  vehicles,  ships,  boats,  buildings 
or  structures,  and  to  adopt  an  agreement  between  Julius  Pintsch  Aktien- 
gesellschaft  of  the  first  part,  H.  Grob  c'  the  second  part,  Pintsch's  Patent 
Lighting  Co.  of  the  third  part,  and  this  company  of  the  fourth  part.  The  sub- 
scribers (with  one  share  each)  are  : — C.  P.  Whitcombe,  Durward  House,  Ken- 
sington Court,  W.,  civil  engineer;  F.  R.  C.  Worsley,  Friars  House,  New  Broad 
Street,  E.C,  company  secretary.  Private  company.  The  number  of  directors 
is  to  be  four  ;  the  first  are  A.  Pintsch  and  Dr.  A.  Golinelli  (appointed  by  Julius 
Pintsch  Aktiengesellschaft)  and  C.  P.  Whitcombe  and  P.  R.  C.  Worsley 
appointed  by  Pintsch  Patent  Lighting  Co.,  Ltd.  Registered  office,  Friars 
House,  Old  Broad  Street,  E.C. 

Barker  Patents   Syndicate,   Ltd.  (119,548). — This  company 

was  registered  on  January  6».h,  with  a  capital  of  £1,000  in  £1  shares,  to  carry 
on  the  business  of  heating,  electrical  and  general  engineers,  chemists,  con- 
tractors, scientific  instrument  manufacturers,  &o.  The  subscribers  (with  one 
share  each)  are: — A.  H.  Barker,  32,  Bromley  Road,  Beckenhnm,  consulting 
engineer ;  G.  P.  Stickney,  bO,  Elmwood  Road,  Chiswick,  W.,  secretary. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five  ;  the  subscribers  are  to  appoini  the  first  ;  remuneration  not  more 
than  10  per  cent,  of  the  distributed  profits.    Registered  office,  199,  Strand,  W.C. 

Mirfleld    Garage    and    Electric   Works,    Ltd.  (119,654).— 

This  company  was  registered  on  January  12th,  with  a  capital  of  £1,000  in  £5 
shares,  to  take  over  the  business  of  an  electrician,  motor  dealer  and  auto- 
mobile and  cycle  engineer,  carried  on  by  Prances  Alice  Morton,  at  Nettleton 
Road,  Mirfieid,  Yorks.,  as  "  A.  Morton  &  Co."  The  subscribers  (with  one 
share  each)  are :— T.  W.  Sproulle,  Easthorpe  Grove,  Miifield,  surgeon  and 
physician;  E.B.Wilson,  Quarry  Gap,  Mirfieid,  solicitor.  Private  company. 
The  numbers  of  directors  is  not  to  be  less  than  three  or  more  than  five  ;  the  first 
are  T.  W.  Sproulle,  F..  B.  Wilson,  E.  W.  Lee,  T.  Nevin  and  R.  F.  Walker; 
qualification,  £25.  Registered  by  Jordan  &  Sons,  Ltd,,  IIC-H,  Chancery 
Lane,  W,C. 

Edwin  Noel,  Ltd.  (119,614).— This  company  was  registered  on 
January  10th,  with  a  capital  of  £5,000  in  £1  shares,  to  acquire  an  invention  in 
relation  to  wireless  telegraphy  and  all  the  patents  granUid  to  R.  C.  Galleito, 
in  respect  thereof,  and  to  carry  on  the  business  of  eleftrical  engineers,  con- 
tractors for  the  supply  of  electricity,  dealers  in  all  kinds  of  electric,  magnetic 
and  galvanic  appliances,  instruments  and  apparatus,  Ac.  The  subscribers 
(with  one  share  each)  are  :— A.  W.  Boori,  18,  Fleet  Street,  E.C.  secretary  ; 
H.  3.  Gulliver,  18,  Fleet  Street,  E.C,  clerk.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  r^ore  than  five  ;  the  subscribers  are  to 
appoint  the  first ;  qualification,  £50;  remuneration  as  fix  jd  by  the  company, 
Begiatered  by  Amery  Parkes  &  Co.,  18,  Fleet  Street,  E.G. 


CITY    NOTES. 


Llandudno  and  Colwyn  Bay  Electric  Railway,  Ltd. 

The  accounts  for  the  year  to  November  30th,  1911,  show  a  profit, 
after  providing^  for  operating  and  administrative  expenses,  interest 
on  loan  and  debenture  stock,  amounting  to  £5,784.  The  amount 
brought  forward  from  last  account  was  £2,328,  of  which  there  has 
been  expended  in  special  track  repair  and  renewal  work,  £1,413, 
leaving  £915,  making  a  total  available  balance  of  £6,699.  There 
has  been  placed  to  depreciation  reserve  account  (making  a  total  to 
date  of  £3,000),  £1,000,  and  to  writing  off  balance  of  expenses  of 
loans,  per  last  account,  £2,500,  leaving  £3,199.  Out  of  this  the 
directors  recommend  a  dividend  at  the  rate  of  2  J  per  cent,  per 
annum  (payable,  less  income-tax,  on  .January  31st,  1912),  £2,485, 
leaving  to  be  carried  forward,  £714.  The  traffic  receipts  show  an 
increase  of  £634  over  those  of  the  previous  year. 

In  accordance  with  the  recommendation  in  the  last  report,  a  considerable 
portion  of  the  track  in  Llandudno  and  Colwyn  Bay  has  been  overhauled,  and 
special  expenditure  in  this  direction,  amounting  to  £1,413,  has  been  charged 
against  tae  balance  brought  forward  from  last  year's  accounts.  During  the 
year  the  line  between  Rh<')s-on-Sea  and  the  top  of  Penrhyn  Hill,  a 
distance  of  about  two  miles,  has  been  double-tracked,  and  in  certain  places 
improvements  have  been  efTected  in  the  grades  and  curves.  These  alterations 
have  proved  of  great  advantage  in  handling  heavy  traffic  during  the  summer 
season,  and  have  contiibutcd  to  the  increase  in  takings.  No  settlement  has 
yet  been  effected  with  regard  to  widenings  in  connection  with  the  extension  to 
Old  Colwyn  ;  but,  if  a  reasonable  arrangement  can  be  made  with  the  local 
authority,  the  work  can  be  commenced  next  year. 


The  sixth  ordinary  general  meeting  was  held  on  Friday  at 
Basildon  House,  Moorgate  Street,  E.G.,  Mr.  a.  \V.  Tait  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  that 
the  profit  for  the  year  had  amounted  to  £5,784,  as  compared  with 
£3,612  for  the  previous  year,  being  an  increase  of  £2,172.  That 
increase  might  be  regarded  as  fairly  satisfactory,  and  was  due  to 
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an  increase  in  the  traffic  and  miHcellaneoua  receipts,  and  to  a  reduc- 
tion in  expenMCH.  The  traffic  receipts  amounted  to  £15,3.59,  as 
compared  with  £14,72o,  showin^r  an  increase  of  £«34.  That 
increase  was  encouraffin^f,  when  it  was  remembered  that  the  traffic 
during  part  of  the  year  was  somewhat  interfered  with  by  the 
construction  of  the  double  track  on  part  of  the  road.  The  Corona- 
tion also  kept  away  a  number  of  visitors  in  the  district  durinj;  the 
early  summer,  and  the  takiuffs  in  Auf^ust  were  somewhat  affected 
by  the  railway  st4"ike.  It  was  only  reasonable  to  expect  that  j^ivcn 
fair  weather  during  the  cominj?  summer  they  would  be  able  to 
show  a  further  increase  durin^f  the  current  year.  The 
miscellaneous  receipts  showed  an  increase  of  £325.  The  power 
expenses  showed  a  decrease  of  £474,  and  it  would  interest  them  to 
know  that  they  had  used  during  the  year  70,174  less  units,  although 
they  had  run  6,2(;'J  more  car-miles.  The  traffic  expenses  showed  an 
increase  of  £11,  repairs  and  maintenance  a  decrease  of  £197,  and 
the  general  expenses  had  decreased  by  £454,  due  to  the  absence  of 
special  expenditure  and  the  reduction  of  directors'  fees.  Interest 
on  loans  showed  a  decrease  of  £132.  During  the  year  a  consider- 
able part  of  the  track  in  Llandudno  and  Colwyii  Bay  had  been 
overhauled,  and  special  expenditure  in  this  connection,  amounting 
to  £1,413,  had  been  charged  against  the  balance  brought  forward 
from  last  year's  account.  In  the  early  part  of  the  year  they  were 
able  to  make  satisfactory  arrangements  with  certain  parties  which 
enabled  them  to  proceed  with  a  doubling  of  a  portion  of  the  line. 
The  double  track  had  been  completed  for  a  distance  of  about  two 
miles  between  Rhos-on-Seaand  the  top  of  Penrhyn  Hill,  and  in  the 
process  of  construction  they  were  enabled  to  effect  improvements 
in  the  grades  and  curves  at  certain  places.  That  had  tended  to  a 
more  efficient  service,  and  they  had  been  enabled  to  reduce  the  time 
of  tire  through  journey,  which  was  of  considerable  importance  in 
dealing  with  the  "  rush  "  traffic  in  the  summer.  The  capital  expendi- 
ture during  the  year  had  increased  from  £123,.514  to  £133,085.  They 
had  recently  concluded  arrangements  for  the  acquisition  of  a  quarry  at 
Penrhyn  Hill,  whereby  they  would  be  able  to  effect  a  saving  in  the 
cost  of  material  for  road  maintenance  and  other  purposes.  The 
directors  were  now  in  negotiation  with  a  view  of  obtaining  the 
right  to  double  track  a  further  portion  of  the  line,  as  they  thought 
it  was  of  the  greatest  importance  to  have  as  much  of  the  line  as 
possible  double  tracked  in  order  to  cope  with  the  summer  traffic. 
No  settlement  had  yet  been  arrived  at  with  regard  to  widenings  in 
connection  with  the  extension  to  Old  Colwyn.  They  had  made  an 
offer  as  to  the  amount  which  they  considered  the  company  should 
be  called  upon  to  contribute  for  road  widenings,  but  so  far  they 
had  been  unable  to  arrive  at  a  settlement.  Whilst  they  believed 
that  the  construction  of  the  extension  would  be  a  considerable 
public  convenience,  they  could  not  advise  the  construction  to  be 
proceeded  with  unless  the  Colwyn  Bay  Council  were  reasonable  in 
their  demands.  They  had,  however,  intimated  to  them  that  imme- 
diately a  settlement  of  the  question  could  be  effected  they  were  pre- 
pared to  proceed  with  the  work.  No  further  progress  had  been 
made  with  regard  to  obtaining  the  right  to  Sunday  running, 
although  he  observed  that  recently  there  had  been  considerable 
expression  of  opinion  by  residents  in  the  public  Press  as  to  the 
benefits  which  Sunday  running  would  give  to  the  public  at 
large.  It  was  unfortunate  that  North  Wales  should  be 
behind  the  North  of  Scotland  in  recognising  that  Sunday 
running  would  not  only  be  of  benefit  to  the  public  at  large,  but 
would  also  be  of  considerable  assistance  to  parties  who  wished  to 
attend  public  worship.  He  felt  sure  the  shareholders  would  appre- 
ciate the  considerable  improvement  which  had  been  made  in  the 
company's  affairs  during  the  year,  not  only  by  the  further  con- 
struction work  which  had  been  carried  out,  and  which  had  enabled 
them  to  run  the  service  more  expeditiously,  but  also  by  the  fact 
that  they  had  consolidated  their  indebtedness  by  means  of  the  issue 
of  debenture  stock.  If  reasonable  arrangements  could  be  made  for 
the  extension  to  Old  Colwyn,  their  prospects  for  the  current  year 
ought  to  be  further  improved. 

MR:  George  Balfour,  in  seconding  the  motion,  said  it  was  a 
source  of  great  pleasure  to  the  directors  to  know  that  they  had 
been  able  to  decrease  the  expenses  and  at  the  same  time  improve 
the  service,  because  he  was  satisfied  that  the  improvement  was 
permanent  so  long  as  they  had  the  traffic.  He  was  pleased  to  say 
that  even  during  the  winter  the  improvement  in  the  receipts  had 
amounted  to  about  12  per  cent.,  while  their  working  expenses  were 
lower.  If  they  could  do  that  in  the  winter  they  had  every  reason 
to  believe  that  the  company  would  be  a  highly  successful  under- 
taking, and  that  in  future  years  they  would  be  able  to  go  on  paying 
improved  dividends  regularly. 

The  Chairman,  in  reply  to  a  shareholder,  said  that  with  regard 
to  Sunday  running,  an  arrangement  was  made  some  time  ago  by 
which  they  had  the  right  to  take  a  poll  of  the  inhabitants  once  in 
three  years.  That  poll  was  taken  1  i  years  ago,  so  that  the  right 
would  not  arise  again  for  another  18  months.  There  was,  how- 
ever, no  reason  why  the  residents  themselves  should  not  ask  the 
Council  to  approach  the  company  in  order  that  a  Sunday  service 
might  be  given.  There  was  a  growing  tendency  on  the  part  of  the 
public  to  show  their  dissatisfaction  at  the  absence  of  Sunday  run- 
ning, and  he  need  hardly  say  that  if  the  residents  decided  that  they 
wanted  Sunday  trams,  the  company  would  be  only  too  willing  to 
supply  them.  With  regard  to  the  expense  ratio,  that  had  been 
decreased  during  the  year  by  10  per  cent.— last  year  it  was  62  per 
cent.,  while  this  year  it  was  52  per  cent. 

The  report  was  adopted. 


Dublin  United  Tramways,  Ltd.— The  directors  have 

announced  a  dividend  of  6  per  cent,  per  annum  and  a  bonus  of  Is, 
per  share  for  the  half-year,  carrying  forward  £10,374. 


The  French   Compaj?nie  Clenerale  d'Eleetricite. — 

The  report  for  1910-11  of  the  Compaguie  G''nerale  d'Electriciti',  of 
Paris,  which  has  an  ordinary  share  capital  of  £,72<),<)')<).  record.ij 
profits  of  £320,000,  of  which  £220,000  represents  extraordinary 
profits  derived  from  large  transactions  carried  out  during  the  year. 
Among  these  are  mentioned  the  transfer  of  the  company's  station  at 
Nantes  to  the  Empain  group  and  the  sale  of  the  Kouen  station  for 
£500,000  to  the  Centrale  d'tnergie  Electrif4ue,  bjelongin^  to  the 
Thomson-Houston  group.  The  dividend  amounts  to  8  per  cent., 
£205,000  has  been  placed  to  the  reserve  fund,  and  £."3.900  has  been 
carried  forward.  During  the  year  the  company  participated  in  the 
formation  of  the  Compagnie  Gcnerale  Radiotolcgraphique  and  in 
the  new  Compagnia  Generale  ItaUana  di  Elettricita,  of  Milan,  and  a 
considerable  portion  of  the  capital  in  the  Energia  Elettrica  de 
Catalana,  of  Barcelona,  has  also  been  acquired. 

The    Madrid    Amali^aniation. — The  Union  Electrica 

Madrilena  is  the  title  selected  for  the  amalgamation  of  electric 
supply  undertakings  in  Madrid,  to  which  reference  was  made  a 
week  ago.  It  is  composed  of  the  General  Madrid  Electricity  Co., 
whose  bonds  are  largely  in  French  ownership,  the  .Sociedad  de 
Gasificacion  and  the  Bolarque  Waterfall  Co.  (Salto  de  Bolarque), 
and  it  forms  a  syndicate  with  the  Electricity  Co.  of  Chamben'. 
The  share  capital  amounts  to  33,000,000  pesetas  and  the  bond 
capital  to  14,000,000  pesetas.  The  hope  is  expressed  in  Madrid 
that  the  constitution  of  the  union  represents  the  beginning  of  a 
general  amalgamation  of  electricity  producers  in  Madrid. 

Stock  Exchange  Notices. — Applications  have  been  made 
to  the  Committee  to  appoint  a  special  settling  day  in  and  to  grant  a 

quotation  to  : — 

Marconi's  Wireless  Telegraph  Co.,  Ltd.— Further  issue  of  250.000  orditiAry 
shares  of  £1  each  (issued  at  £1  premium),  10s.  paid  (of  which  2s.  6d.  is  capital 
and  7s.  6d.  premium)  (Nos.  750,001  to  1,000,000). 

Puebla  Tramway,  Light  and  Power  Co.— Scrip,  fully  and  partly  paid,  for 
§3,600,000  prior  lien  5  per  cent.  50-year  gold  bonds. 

The  Committee  has  ordered  the  undermentioned  securities  to  be 
quoted  in  the  Official  List  : — 

Commercial  Cable  Co. — £35,101  additional  sterling  600-year  4  per  cent,  deben 
tore  stock. 

Montreal  Water  and  Power  Co. — Further  issue  o!  £20,000  4i  per  cent,  first 
mortgage  prior  lien  gold  bonds  of  £100  each,  Nos.  8,498  to  8,697" 

East  London  Railway  Co. — la  their  report  just  issued 

the  directors  state  that  the  question  of  electrification  has  advanced 
considerably  since  the  last  report,  and  the  arrangement  fore- 
shadowed in  the  chairman's  speech  at  the  half-yearly  meeting, 
under  which  the  money  for  the  electrification  would  be  advanced 
by  the  Great  Eastern  Railway  Co.,  had  been  embodied  in  the  Bill 
which  that  company  was  promoting  for  the  forthcoming  Session 
of  Parliament.  The  main  provisions  are  as  under  : — The  Great 
Eastern  Railway  Co.  to  provide  the  capital,  and  the  lessee  companie-s 
including  the  Great  Eastern,  to  guarantee  interest  of  £4  per  cent, 
in  the  proportion  of  the  liability  of  each  of  them  under  the  lease. 
The  East  London  Railway  Co.  to  apply  any  receipts  exceeding  the 
mininmm  of  £30,000  pen  annum  secured  to  them  under  the  lease,  to 
the  payment  of  this  interest.  A  survey  has  already  been  made  by 
the  engineers  of  the  Metropolitan,  Metropolitan  District,  and  South 
Eastern  Companies,  and  specifications  and  drawings  have  been  com- 
pleted for  the  sub-station  machinery  and  equipment,  electrical  equip, 
ment  of  the  track,  and  automatic  signalling.  It  is  proposed  to  obtain 
the  supply  of  electrical  energy  from  the  Metropolitan  District 
Railway  Co.'s  generating  station  at  Lot's  Road,  and  to  feed  it  to  the 
rails  through  their  existing  sub-station  at  Whitechapel,  and  through 
a  new  sub-station  which  it  is  proposed  to  build  at  Deptford.  In 
connection  with  and  as  a  part  of  the  electrification  a  new 
passenger  station  will  be  provided  between  Surrey  Docks  (formerly 
Deptford  Road)  and  New  Cross  Stations  the  plans  for  which  are  in 
hand. 

Montreal  Lio:ht.  Heat  and  Power  Co. — The  directors 

announce  a  dividend  of  2  per  cent,  on  the  paid-up  capital  stock 
(being  at  the  rate  of  8  per  cent,  per  annum)  for  the  quarter  ending 
January  31st. 

British    Columbia    Electric    Railway    Co.  —  The 

directors  announce  a  dividend  at  the  rate  of  .">  per  cent,  per  annum 
on  the  5  per  cent,  non-accumulative  preferred  ordinary  stock  for 
the  half-year  ended  December  31st,  1911.  together  with  an 
additional  dividend  at  the  rate  of  1  per  cent,  per  annum  for  the  same 
period. 

Citv  and  South  London  Railway  Co. — The  accounts 

for  the  half-year  ended  December  3 1st  show  a  balance,  after  pro- 
viding for  debenture  interest  and  preference  dividends  and  the 
transfer  of  £1,500  to  the  renewal  fund,  sufficient  to  allow  the  pay- 
ment of  a  dividend  on  the  consolidated  ordinary  stock  at  the  rate  of 
IJper  cent,  per  annum,  carrying  forward  £2,814.  The  dividend 
for  the  corresponding  half-year  was  at  the  rate  of  IJ  per  cent,  per 
annum. 

Kaininistiquia  Water  and  Power  Co. — The  directors 

have  declared  a  dividend  of  1  per  cent,  for  the  quarter  ending 
January  31st,  being  at  the  rate  of  4  per  cent,  per  annum,  payable 
on  February  loth. 

British  Electric  Traction  Co.,  Ltd. — It  is  announced 

that  the  directors  have,  after  conference  with  representative  share- 
holders, appointed  Mr.  G.  T.  Symons  and  Mr.  C.  G.  Tegetmeier  to 
fiU  the  vacancies  on  the  board  until  the  next  annual  general 
meeting 
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MARKET     QUOTATIONS. 


It  shoulJ  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday. 

January  17th. 

CHEMICALS.  &c. 

Latest          1 
Price.           1 

Fortnight's 
Inc.  or  Dec. 

a  Acid,  Hydrochloric 

per  cwt. 

5/. 

a     „     Nitric 

22/- 

a     „     Oxalic            

per  11). 

ajd. 

a     „      Sulphuric 

per  cwt. 

5/6 

a  Ammoniac  Sal        

t. 

42/- 

a  Ammonia,  Muriate  (large  crystal) 

per  ton 

JE29  10 

, . 

a  Bleaching  powder 

,^ 

^£5  10 

a  Bisulphide  of  Carbon 

,, 

jei8 

a  Borax 

,, 

£16 

a  Ferro-Silicon  (45  %) 

1^ 

£12  12  G 

a  Copper  Sulphate 

,, 

£23  10 

£3  10  inc. 

a  Lead,  Nitrate         

.. 

£25  10 

,  , 

a      „      White  Sugar 

£22  15 

«      ,,      Peroxide 

„ 

£32 

.  , 

e  Methylated  Spirit 

per  gal. 

9/6 

,  . 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

3id. 

,  , 

a  Potash,  Caustic  (80/82  %) 

per  ton 

£20  5 

a        ,,       Chlorate 

per  lb. 

34d. 

.  . 

a        „       Perchlorate 

1. 

4a. 

a  Potassium,  Cyanide  (98/100  %)  . . 

7Jd. 

a  Shellac          

per  cwt. 

68/- 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

„ 

£6  10 

a        ..        Recovered 

__ 

£5  10 

a        „         Lump 

,^ 

£5K 

a  Soda,  Caustic  (white  70/72  %)    . . 

,, 

£10  r, 

15/-' dec. 

a      ,,     Chlorate        

per  lb. 

3id. 

,  , 

a      „     Crystals         

pt  r  ton 

£3  5 

a  Sodium  Bichromate,  casks 

per  lb. 

3d. 

.  , 

a       „       Cyanide  (basis  100  %)  . . 

,, 

7d. 

a        „                „       (    „      128/130%) 

.. 

•• 

METALS.  &c. 

6  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£65 

£'2  inc. 

b           „           Wire,  in  ton  lots    . . 

£102 

b           „           Sheet,  in  ton  lots    . . 

_^ 

£120 

p  Babbitt's  metal  ingots     . . 

,, 

£38   0  £145 

. , 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

8d. 

c      „     Tube  (brazed) 

,, 

lOid. 

c      „          „     (solid  drawn) 

1, 

8Jd. 

c      ,,     Wire,  basis 

,_ 

7p. 

c  Copper  Tubes  (brazed)     . . 

,, 

lOgd. 

C        „            ,.      (solid  drawn) 

,. 

lOd. 

g       „       Bars  (best  selected) 

per  ton 

£80 

£t  inc. 

g       „       Sheet          

*( 

£8(1 

£1  inc. 

g       „      Rod 

t. 

£8.1 

£1  inc. 

rf       „       (Electrolytic)  Bars 

£6(5  10 

10/-  dec. 

d       „                  „            Sheets      . . 

,, 

£83  10 

10/-  dec. 

rf     „                  „            Rods 

,^ 

£71  10 

10,-  dec. 

d       „                  „            H.C.   Wire 

per  lb. 

Sid. 

^ , 

/  Ebonite  Rod            

1, 

6/3 

/       „         Sheet         

4/9 

n  German  Silver  Wire 

,. 

1/11 

b  Gutta-percha,  fine 

5/-  to  7/- 

A  India-rubber,  Para  fine  .. 

J, 

4/7 

rd.  inc. 

y  Iron  Pig  (Cleveland  warrants)  .. 

per  ton 

49/10;'= 

8d.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

£14' 

g  Lead,  English  Pig 

., 

£15  5  to  £1-.  7  6 

12/(5  inc. 

w  Manganin  Wire  No.  28   . . 

pei  lb. 

6/6 

•  • 

g  Mercury         

per  hot. 

£8 

.   . 

e  Mica  (in  original  cases)  small   . . 

per  lb. 

Gd.  to  2s. 

,  , 

e      ,.                „            „       medium 

>i 

2/6  to  4/- 

,  , 

e      „                „            „       large    .. 

4/6  to  8/6 

•  • 

p  Phosphor  Bronze,  plain  castings 

t. 

Ud. 

,  , 

p         „            „    rolled  bars  &  rods 

1, 

1/OJ. 

p         „           „  rolled  strip  &  sheet 

.1 

1/1 

o  Platinum       

per  oz. 

185/- 

d  Silicium  Bronze  Wire 

per  lb. 

9id. 

id.  dec. 

r  Steel  Magnet,  in  bars 

per  ton 

£55 

g  Tin,  Block  (English) 

., 

£193  to  £195  nom 

£2  inc. 

o    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/4 

p  White  Anti-friction  Metals 

per  ton 

£45  to  iElSO 

•  • 

k  Zinc,  Sh't  (Vieille  Montagne  bnd.) 

t. 

£31  3  6 

Quotations  supplied  by- 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/India-Rubber,  Gutta-Percha   and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare. 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

rti  W.  T.  Glover  &  Co.,  Ltd. 

a  P.  Ormiston  &  Fens 

o  Johnson,  RCatthey  &  Co.,  Ltd. 

P 

r  W,  F.  Dennis  &  Co. 


DistrlctH  are  still  a  wild  market,  and  since  we  last  wrote  have 
been  down  2],  to  pick  up  the  loss  later  on,  so  that  on  balance  the 
change  is  only  j  lower.  Underground  Electric  Railway  shares  have 
hardened  again  after  their  substantial  rise  of  last  week.  The 
income  Bonds,  however,  are  unchanged.  Metropolitan  Con- 
solidated retains  its  big  improvement.  Central  London  Ordinary, 
with  City  and  South  London,  went  back  a  little. 

The  only  Underground  shares  which,   so  far  as  we  are  aware 
have  not  moved  up  during   the   revival   created   by  the  boom  in 
London  General  Omnibus  stock,  are  the  £10  fully -paid  Preferred 
issue  of  the  Great  Northern  and  City,  the  present  price  of  which  is 
22s.  6d.  middle. 

With  'Bus  stock  still  soaring,  advantage  was  taken  of  the  excite- 
ment to  give  London  United  Tramways  Preference  a  hoist,  and 
from  3^  the  price  jumped  to  4{^,  during  the  course  of  a  few  days. 
The  pace  was  too  hot  to  last,  and,  on  the  rise,  shares  came  in  which 
put  the  price  back  to  SiJ,  at  which  a  gain  of  ^  remains  on  the  week. 
Demand  for  the  Debenture  stock  has  also  slackened,  a  point  coming 
off  the  previous  quotation.  British  Electric  Traction  First  Deben- 
ture stock  shows  a  rise  of  1.  Yorkshire  6  per  cent.  Preference 
shares  are  a  little  harder. 

Changes  in  the  Electricity  Supply  section  are  neither  numerous 
nor  important.  Attention  is  being  turned  to  Brompton  Ordinary, 
on  the  good  yield  afforded  by  the  shares,  and  the  fact  that  they  had 
not  moved  much  of  late.  The  price  put  on  «,  and  Westminster 
Preference  are  tV  higher,  although  Westminster  Ordinary  are  dull, 
yet  the  return  on  the  last-named  is  more  than  6  per  cent,  on  the 
money,  and  the  Company  occupies  a  fine  position.  City  "  Lights  " 
parted  with  J  of  their  H  advance.  The  various  Debenture  stocks 
are  inclined  to  improve. 

The  feature  in  the  Telegraph  and  Telephone  section  is  violence 
of  the  fluctuations  in  Marconi  shares.  They  touched  79s.  tjd. 
sl'imped  right  away  to  62s.  fid.  within  an  hour,  then  climbed  above 
to  70s.,  only  to  decline  again.  The  Preference  fell  /„  in  sympathy. 
As  the  immediate  cause  of  the  drop,  the  unwieldly  nature  of  the 
bull  position  was  the  main  factor.  Dublin  especially  had  been 
ardent  in  buying  shares  for  which  the  purchasers  could  not  pay, 
and  when  it  was  found  that  the  shares  could  not  all  be  carried  over, 
the  wild  rush  to  sell  forced  the  price  down  to  34,  at  which  support 
was  again  forthcoming.  Quoted  t\v  the  dividend  of  Is.,  the 
Ordinary  at  3-/^,  are  9s.  down  on  balance. 

West  India  and  Panama  are  to  the  fore  again,  after  their  little 
rest,  and  business  has  been  done  as  high  as  4^^^.  The  rest 
of  the  telegraph  market  is  somewhat  supine.  American  Telephone 
and  Telegraph  capital  stock  rose  4,  which  is  the  more  noticeable 
in  view  of  the  pronounced  depression  affecting  American  Railroad 
shares.  Chili  Telephones  are  about  -^  higher,  allowing  for  'the 
dividend  deducted,  and  United  River  Plates  benefited  to  the  extent 
of  i.  National  Telephone  Preference  shares  are  lower,  and  specu- 
lation in  the  Deferred  stock  is  dwindling.  The  price  shows  a 
shrinkage  of  another  point,  following  upon  the  drop  of  3i  last 
week.  The  proposal  to  take  over  the  telegraph  service  in  the 
United  States  by  the  American  Government  has  occasioned  con- 
siderable surprise. 

Telegraph  Constructions  are  10s.  better,  and  Babcock  Ordinary 
have  put  on  the  half-crown  which  of  recent  weeks  seem  to  have 
become  a  habit  with  them.  Dick,  Kerrs  are  a  shade  higher,  and 
Crompton  Debenture  is  1  up.  The  Manufacturing  division  on  the 
whole  is  very  quiet. 

Amongst  Colonial  and  Foreign  Electrical  issues,  Rangoon  Pre- 
ference stand  out  with  a  big  rise  of  7s.  6d.,  and  the  company's 
Debenture  stock  put  on  2  points.  Calcutta  Trams  also  are  harder 
at  5|,  and  Calcutta  Supply  Ordinary  have  risen  J,  so  that  it  may 
be  said  that  the  fall  consequent  upon  the  change  of  capital  in 
India  has  been  recovered  as  regards  the  electric  issues.  Amongst 
the  Latin-Canadians,  Montreal  Light,  Heat  and  Power  Common 
went  back  4,  which  is  not  astonishing  in  view  of  the  enormous 
rise  that  has  lately  taken  place.  Mexico  Trams  are  a  little  easier, 
and  BO  are  Rios,  but  the  general  tendency  of  the  group  is  steady. 
A  few  further  ?.r-dividend  markinars  have  the  effect  of  making 
prices  look  cheaper  again.  River  Plate  Ordinary  strengthened  to 
255,  showing  a  rise  of  15  points,  and  the  Preference  continue  to 
creep  up.  Canadian  General  Electric  are  also  better  as  regards  the 
Common  shares,  a  rise  of  2  taking  the  price  to  114^.  The  steady 
investment  buying  of  Anglo-Argentine  Tramways  Preference 
shares  has  further  advanced  the  prices  of  those  issue",  the  Seconds 
being  i  up.  Some  of  the  more  recent  buying  has  come  from 
Ireland.  Para  Electric  Ordinary  put  on  J,  but  the  Preference 
declined  to  the  same  extent.  Brisbanes  are  a  little  harier  again, 
and  in  British  Colurabias  there  is  very  little  doing. 


ISTOCES    AMD    SHARES. 


Tneiday  BTentnr. 

The  Stock  Exchange  ic,  like  the  tiaditional  curate's  egg,  .good  in 
parts.  Some  markets  are  but  a  sorry  waste  of  desolate  inactivity  ;  in 
others  there  is  the  bustle  of  eager  business,  and  amongst  the  latter 
the  miniature  boomlet  in  Rubber  shares  is  an  outstanding  feature. 

Home  Railway  stocks  are  moving  in  lively  fashion,  and,  after 
being  steeped  in  gloom,  prices  recovered  upon  the  appearance  of 
one  or  two  rifts  in  the  labour  sky.  Whether  there  be  a  coal  strike 
or  not,  opinion  is  very  general  that  the  recent  fall  in  quotations  has 
largely  discounted  its  earlier  effects.  Manifestly,  too,  a  fair  amount 
of  bear  selling  has  been  in  progress,  and  the  partial  elosing'  ol  this 
position  was  of  m»teti,a,l  aiiJ  to  tht  HXlj. 


The  Siemens  &  Soliuekert  Companies.— It  appears 

from  tne  reports  of  recent  annual  meetings  that  as  a  consequence 
of  the  necessity  for  additional  capital  on  the  part  of  the  Siemens- 
Schuckert  Works,  the  two  proprietary  companies — the  Siemens  and 
Halske  Co.  and  the  Sohuckert  Ekctricity  Co. — have  decided  to  make 
a  further  non-terminable  loan  of  £1,000,000  to  the  former,  thus 
increasing  this  6i  per  cent,  loan  to  £2,500,000.  The  half  to  be 
furnished  by  the  Siemens  &  Halske  Co.  will  apparently  be  provided 
out  of  current  funds,  whilst  the  Schuckert  Co.'s  half  will  be 
raised  by  the  latter  issuing  new  shares  of  £500.000.  If  still  further 
money  is  needed  it  is  stated  that  provision  has  been  made  for  this 
purpose.  The  orders  now  on  the  books  of  the  Siemens  it  Halske  Co. 
and  the  Siemeus-Schuckert  Worka  show  a  large  advance  over  the 
same  periorl  in  1911,  and  all  the  works  are  declared  to  be  fully 
•mployed. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AXD   POWER    COMPANIES. 


b 


NAME. 


Bournemouth  &  Poole,  Ord,     . 

Do.    4i%Pref 

Do.     Becond  6  %  Pref. 

Do.    4i  %  Deb.  Stock  . . 
Brompton  A  Kensington,  Ord... 

Do.    7  %  Cum.  Pref 

Central   Electric   Supply,  4  %  1 

Guar.  Deb.  J 

Charing  Cross,  WcBt  End  &  City 

Do.    4J  %  Cum.  Pref 

Do.     "  City     Undertaking  " ) 
4i  %  Cum.  Pref.  J 

Do.         Do.  4  %  Deb 

Chelsea,  Ord.  

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    5  %  Deb 

Do.     4i  %  Second  Deb. 
County  of  Durham,  5  %  First ) 
Mort.  Deb.  J 
County  of  London,  Ord 

Do.    6  %  Pref 

Do.    4J  %  Deb 

Do,    4J  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Stock 

or 
Share. 


I 


10 

10 

10 

stock 

6 

5 

100 

6 
6 


100 

6 

Stock 

10 

10 

Stock 

100 

Stock 

10 
10 

Stock 

Stock 

5 

5 

100 

6 

6 

100 

6 


Dividends 
for 


1910. 

P 

*i 

10 
7 

4 

5 

ii 

4 

6 

^* 

6 

6 

*4 

6 

6 
6 


Nil 
Nil 

5 
9 


1911 

5t 

9f 
7 


5+ 

4J 

4J 

4 

4f 

4i 

6+ 

6 

6 

4i 

6 

4t 
6 

Nil 
Nil 

*i 

6t 

6 

44 

8t 


ClOBin?      {  Rise  Present 
Quotations    [  +  or  I   Yield 
Jan.  IClh.    I  Fall  :     p.c. 


£  B.  d. 
6    5    9 


93  —  96 

4—44 

9h  —101 

122-  isg 

12  —  13 

117  —121 

100  —103 

87  —  89 

9-94 
11  —  114 

106  —108 
100  —103 


2—2, 

82  —  85'  xd 

44—    5 

41-    5J 
95  —  98 

6|—    7i 


6  6  0 

4  14  9 

6  9  1 

4  8  4 

6  11  1 

41 

4  9  1 

-i 

5  4  8 

4  la  4 

4  2  8 

4  7  5 

6  12  4 

5  6  3 
5  4  4 
4  3  4 
4  7  5 

Nil 

Nil 

5  5  11 

6  0  0 
4  17  7 

4  11  10 
6  4  3 

,, 

4  12  4 

,'  m^ 

6  »  1 

4  8  8 

+  i 

•  5  17  8 

4  7  6! 

8  19    3 


NAME. 


Rije   Preaeni 
or     Yield 
-U       p.c. 


Kensington  &  Rnightsbridge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  44  %  Deb,  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    44  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    34  %  Mort.  Deb 

Midland   El-»ctric  Corporation  1 
44  %  First  Mort.  Deb.  / 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.     . . 

North  Metropolitan  Power  Sup-  | 

ply,  5  %  Mortgages  (Red.)  I 

Netting    Hill,    6  %  Non-Cum.  1 

Pref. , 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84  %  Deb 

Smithfield  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref. . . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    44  %  Cum.  Pref 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  1st  Mort.  Eds. 
Canadian  Qen.  El.  Com. 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord, 

Do.    5  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba,  1 

6  %  Bonds  J 

Elec.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.) 

Elec,  Dev.  Ontario,  5    %    1st ) 

Mort.  Bonds ) 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KaministiquiaPower,5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do,    5  %  1st  Mort,  Gold  Bds. 


5 

6 

6 

6 

84 

7+ 

5 

5 

5 

100 

5 

5 

$100 

7 

7! 

$100 

7 

7 

1 

3 

3t 

100 

5 

•  • 

100 

1 

6 

6 

100 

5 

5 

$500 

5 

5 

10/- 

Nil 

. 

1 

6 

6 

$500 

5 

5 

5 

,  , 

,  , 

100 

6 

6 

5 

5 

$100 

4 

4+ 

$100 

7 

7 

5 

6 

51—    5? 

6i-    61 

5  —    5i 

93i—  9oI 

112  —117 

118  —122 

h-    1 
94  —  97 

91  —  98 


83 
92 


86 
91 


IR —        S 

ii-     ^i 

102  —104 

2i-     3J 
100  -102 

87  —  89 

86  —  SS  xd 
107i-1004 

974-  994 


5  4  4 

+  i 

6  6  0 

4  15  3 

-4 

5  4  9 

-F2 

5  19  8 

. . 

5  14  9 

, , 

3  0  0 

5  3  1 

.. 

6  9  0 

.. 

5  16  3 

+  4 

5  6  5 

1   1 
T"  52 

Nil 

+  5. 

7  7  8 

+  4 

4  16  2 

-HA 

4  18  0 

+  1 

5  12  4 

4  10  11 

6  7  10 

-1-1 

5  0  6 

Monterey  Rly.  Light  &  Power, ) 

5  %  1st  Mort.  Deb.  j 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal,  ) 

5  %  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref,      . . 
Do.    5  %  Deb.  Stock    . . 
Roy.  Elec.  Co.,  Montreal,  44  %  ) 
1st  Mort.  Deb.  j 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds  j 

Do.    44%  Per.  Deb 1 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt,,  P,  and  T.,  5  %  ) 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  / 


100 
SlOO 

$500 


Do. 
Do. 

100 

$100 

$500 

Stock 

Do, 

100 

1 

100 


Stock  '  10 


6 
6 

4§ 
4 

5 


6 

Nil 
6 


5+ 
6 


5 

Ilia, 

6 


89  —  91  xd 
194  —198 
39  —  41 


250 
107 
1004 

99  —101 


260 
113 
102* 


125  - 

105  - 

102i- 

99'- 

91 

}k 
1064 


-127 

-107 
-1014 
—101 

-  93 

-  iS 

-1084 


+  15 
+  1 

+  4 


6  10    0 

3  10    8 

13    3  10 


3 

I  5 
4  17 

*    9 


16  11 

7    2 


3 

13 
6 
9 


6    7    6 


6  10    7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


A.mazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.     Def 

Anglo  -  Portuguese    Tel.,  5  %  ) 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb, 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Do.    44  %  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

East  and   S.    Africa  Tel.   4  % ) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


10 

Nil 

4t 

stock 

5 

6 

$100 

6 

8t 

$1000 

4 

4 

stock 

3J 

3t 

Do, 

6 

6 

Do, 

80/- 

100 

5 

5 

5 

7 

- 

stock 

4 

4 

10 

6 

6t 

10 

10 

10 

5 

4 

4f 

5 

10 

10 

50 

** 

44 

10 

4 

100 

44 

44 

Stock 

7 

5+ 

Do, 

84 

34 

Do, 

4 

4 

10 

7 

5t 

Stock 

i 

4 

36 

4 

4 

10 

6S 

6^ 

10 

6 

6 

10 

18 

6t 

25 

13 

5t 

SlOO 

6 

5t 

$100 

4 

4 

1 

6 

1 

16 

■■  1 

7-74 

98  —100 
141  — 14r. 

93  —  95 
67  —  69 
111  —112 
203-  27i 

101  —103 

h<-. —  '1(1 

8li  —  88 

lOi-  11 

17  —  18 

r8| 
100^ 

fSJ-lOOA 

137  —140  xd 
83  —  85  xd 

101  —103 
13i-  135  xd 

1004-1024 

99  —101 

10?—  Hi 
123—  13I 
Si  —  33* 
564-  584 
80  —  a3 
69  —  72 
3i-  33 
28-    2I 


+4 

+    18 
+  "i 


+  9/- 

Q 

—  IB 


0  0 

9  7 

4  3 

8  8 

7  2 

8  1 


4  17  1 

4  15  9 

4  10  11 
6    9  1 

5  11  1 

6  6  8 
5  14  3 

4  9  7 

5  7  5 

4  9  7 

5  0  0 

4  2  4 

3  17  8 

5  1  10 
8  18  1 

8  19  3 

6  6  8 

4  10  9 
6  9  1 
6  10  2 
6  0  6 
6  11  1 


Monte  Video  Telephone,  Ord,  . . 

Do.    5%  Pref 

National  Telephone,  Pref, 

Do.    Def 

Do.    6  %  Cum.  1st  Pref, 

Do,    6  %  Cum.  2nd  Pref. 

Do.    5  %  Non-cum.  3rd  Pref. 

Do.    34%  Deb 

Do.    4  %  Deb 

New  York  Telep.,  44%  Gen,  Ends, 
Oriental  Telep.  and  Elec, 

Do,    6  %  Cum,  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs,  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co,  of  Egypt,  44  %  ) 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref     . . 
West  Coast  of  America  . . 

Do.     4   %  Debs.,   1   to   1.5001 
guar,  by  Braz.  Sub.  Tel.  I 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Ends.  A 

Do,    44  %  Fdg,  Bonds. . 


1 

6 

1 

5 

Stock 

6 

Do, 

6 

10 

6 

10 

6 

5 

5 

Stock 

34 

Do 

4 

100 

44 

1 

8 

1 

6 

Stock 

4 

Do. 

4 

8 

6 

Cert, 

6 

Stock 

4J 

6 

8 

6 

5 

ai 

24 

100 

4 

10 

li 

10 

6 

10 

6 

100 

5 

10 

7  1 

stock 
$1000 
$1000 


4 

4 
44 


6 
6 

6+ 

6f 

6 

6 

6 

34 
4 


ft '6 

014-101*  X( 


1014-101*  xd 

122i-124ixd 

9i—  10  xd 

9J—  10  xd 

98  —100 
98  —100 
44  ,  1011—1025 
..  Ij-    Ig 

6   !    i^v-   1^ 

4    I    87  -  89 

4         964—1004 

5+         8|-    9i 
6       130  -183 

44 

8 
6 
34 


I'' 

6 

6 

6t 

4 

4 

44 


984— 1004 

log-  lOi 

9J-  lOi 

102  —104 

134—  11 

99  —101 

106  -109 

ICO  —103 


+  i 


+  1 


4    9  11 
3  19    7 


4  10    0 

6  4  11 
4  8  11 
4  15    3 

3  19    7 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


+  Interim  dividend. 
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SHARE    LIST    OF    ELECTRICAL    COMTANI'ES.-iContinued.) 

ELECTRIC    UAILWAYS    AND    TllAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Prel.  Ord 

Do.    6  %  Pref 

Do.     4J  %  Deb 

Brit.  Elec.  Trac,  Ord 

Do.    6  %  Vref 

Do.    5%  Deb 

Do.    ii  %  2nd  Deb 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    5%  Pref.,  1891    .. 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.         Do.         1903     .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f .  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  5  %  Pref. 

Do.     4  %  Deb 


Stock 

or 
Share. 


1 
1 

100 

10 

10 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

10 

10 

5 

100 

5 

100 

100 

100 

10 

100 


Dividends 

for 

1910. 

1911 

Nil 

Nil 

5 

5 

ih 

4* 

Nil 

Nil 

U 

U 

6 

5 

4A 

4* 

3 

3f 

4 

4 

2 

4 

4 

1* 

13+ 

5 

5 

6 

6 

6 

6 

6 

6 

4 

4 

6 

6 

Nil 

Nil 

3+ 

a 

4^ 

'^ 

a* 

4 

4 

6 

5 

4 

4 

Nil 

,  , 

4 

4 

Closing 
Quotations 
Jan   16th, 


-  85 


94  - 
79  - 
6S  - 
84  - 
56  - 

100  - 
29  - 

108  - 
1C4  - 
103  - 
103  - 

101  - 
11  - 

1  - 

7  _ 

73  - 

?i- 
75  - 
76i- 
97  - 

3*- 
75"- 


-  97 

-  83 

-  7) 

-  86 

-  58 
-102xd 

-  30 
-110 
-106 
-105 
-105 

-io:i 

-  12 

-  H 

■  1 

IB 

-  78 

-  2i 

-  80 

-  79^ 

-  99 

-  4 

-  78 


Rise 

Present 

+  or 

Yield 

Fall 

p.c. 

— 

£  s.  d. 

, 

Nil 

7    5    6 

•• 

5    5  11 

+i 

5    3    1 

5    8    5 

— 1 

4    5    9 

— 3 

4  13    0 

1 

3    9    0 

3  18    5 

1 

5    0    0 

4  11    0 

4  14    4 

4  15    3 

4  15    3 

3  17    8 

5    0    0 

.. 

Nil 

5  ii    8 

4    6  11 

5    0    0 

6    5    9 

4    0  10 

+  i 

5    2    7 

NAME. 


Metropolitan  Railway  Consol 

Do.    Surplus  Lands     . . 

Dc,    3J%Deb 

Do.     81  %  Pref 

Do.    3*  %  Con.  Pref.  . . 
Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.     4^  %  First  Pref.  . . 

Do.    3^  %  Gtd.  . . 
Metropolitan  Elec.  Trams,  Ord 

Do.     Def 

Do.    5  %  Pref 

Do.    4i  %  Deb 

Do.    5  %  Deb 

Potteries,  Ord 

Do.     5  %  Pref 

Do.    4i  %  Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4  %  Deb 

Underground     Elec.    Railways 

Do.    4i  %  Bonds 

Do.    6  %  Income 

Do.    Power  House  Debs. 
Yorkshire   (West  Riding),  Ord 

Do.    6%  Pref 

Do.    4J  %  Deb 


Stock 

or 
Share. 


Dividend; 
for 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1 

I 

1 

100 

100 

1 

1 

100 

1 

100 

10 

100 

100 

100 

5 

5 

100 


1911 

21- 
31 

3§ 

'6 
4 
4 

4i+ 

3J 

5t 

5 

6 

5 

4i 


4^ 
4 


Closing 
Quotations 
Jan   ICtb. 


4Ci 
66  - 

m  - 

8G  - 
85  - 
32-3- 

141  - 
95  - 

100  - 
i-l  • 
76  - 


100 
101 


-  462 

-  68 

-  92  xd 

-  88 

-  87 
-3.31 
-146 

-  97 
-102 

-  93 

-  78 

7 

31 
32 
-102 

-103 


90  —  93 


32 


70 

3 

99 

79 

lOO 


80 


-  75 

-  3J 
-101 

-  81 
-102 

-  I 

-  3 

-  85 


Rise 

+  or 
Fall 


Present 

Yield 

p.c. 


£  a.  d. 
2  18  10 
4    0  11 


+  4 


.+  i 


3  16 

3  19 

4  0 
Nil 

4  2 
4  2 
3  18    5 

3  10    U 

4  9 

5  6 
Nil 

5  3 
4  8 
4  17 


6  19  3 

4  16  9 

6  17  2 

6    6  6 

4  '9  1 

3  is  6 
Nil 
Nil 

5  6a 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref,     . . 

Dn.    2nd  Pref . . 

Do.    4  %  Deb 

Do.    4J  %Deb 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brisbane  Trams  Invl.,  Ord. 

Do.    5  %  Pref 

Do.    4J  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5  %  Pref 

Do.    4i  %  1st  Mort.  Deb.       . . 

Do.    4|  %  Vancouver  Deb.    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    4J%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt. ,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    5  %  A  Deb 

Do.    6%BDeb 


6 

5 

51+ 

5 

6 

5h\ 

100 

4 

4 

100 

4* 

4* 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

■4i 

4* 

100 

5 

5 

5 

8 

8+ 

6 

5 

6 

100 

44 

4i 

100 

8 

8+ 

100 

6 

6 

100 

5 

5 

40 

4* 

4^ 

100 

4% 

H 

100 

4j( 

4| 

5 

6 

,   , 

5 

5 

6 

100 

4* 

44 

1 

Nil 

2A1 

5 

5 

5 

100 

5 

5 

100 

6 

6 

$1000 

5 

5 

1 

Nil 

100 

5 

5 

100 

5 

6f 

93i- 

100"- 

101  - 

102  - 
10?- 
96  - 
96i- 

8i- 

4i- 

101  - 
137  - 
120  - 

108J- 
100  - 
104  - 

102  - 

54- 

4|- 

100  - 
7 

TR 

5i- 

95  - 

93  - 

100  - 

91  - 

58  - 


6i 

+  ?^ 

5     4    9 

5tV 

+  * 

5     3    6 

95^ 

4    3    9 

102 

4  i 

4    8    3 

103 

4  17    1 

105 

,  , 

4  15    3 

Hi 

5    5    6 

98 

4  11  10 

m 

5    1    6 

9i 

4    i 

4    7    8 

5i 

4  15    3 

104 

4    1    7 

142 

5  12    8 

121 

4  16    9 

llljxd 

+  2 

4    9    8 

103 

4    7    5 

-106 

, . 

4    4  11 

104 

4    6    7 

■    6 

-1-  } 

5    0    0 

-   H 

4  17    7 

-103 

4    7    5 

g 

4    0    0 

■    5J 

4    5    1 

-  98 

5    2    0 

-  98 

5    2    0 

-IOj  xd 

4  17    1 

^ 
S2 

Nil 

-  94 

,  ^ 

5    6    5 

-  62 

8    1    4 

La  Plata  Elec.  Trms,  Prf , 
Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Dtg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.  A.)  Elec.  Tr.,  Ord.    . . 

Do.    5%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    4i  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds      . . 

Do.     5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.     5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4i  %  Deb. 


I 

6 

6 

I 

5h 

6+ 

I 

6 

6 

100 

6 

6 

100 

6 

6 

100 

5 

6 

$1000 

5 

5 

$100 

7 

7f 

6 

6 

100 

6 

6 

5 

10 

W 

5 

6 

6 

100 

6 

5 

1 

2* 

,  , 

100 

5 

5 

6 

6 

6 

100 

4* 

4i 

$100 

4* 

5t 

6 

5 

100 

6 

5 

$100 

10 

lOf 

$500 

5 

5 

100 

6 

5 

100 

5 

5 

6 

6 

7 

5 

6 

6 

100 

5 

6 

100 

4i 

44 

ii-  1 

1  —    It 

1  —  ^ 

9Sh-  974 

,  , 

,  , 

931  -  96§ 

,  , 

90i-  92^ 

10CI-102J 

123  —125  xd 

+  1 

99  -101 

+  4 

101  —103 

7  —    7i 

+  i 

5J-    5§ 

-  i 

974—  994 

H-    1 

,. 

99  —101 

, , 

5g-    51 

+  g 

98  —101 

■^2 

115  —116 

—2 

101  —102 

97  —  98 

+  4 

190  —194 

-4 

102  —104 

+  4 

81  —  84 

954-  974 

51-    5J 

5^-    6A 
984-1011 

lot  —106 

3  17 


0 
0 
0 
7 
8 
1 
7 
0 
0 
6 
7 
8 
6 
0 
0 
2 
1 
7 
0 
0 
1 
2 
1 
7 
2 
4 

II 


MANUFACTURING   COMPANIES. 


Aron,  Ord 

Do.    6  %  Pref 

Babcock  &  Wilcox 

Do.     Pref.  

B.l.  &  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.     . . 

Do.     Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.     Pref 

Brush,  Ord 

Do.    7  %  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.     Pref.  

Do.    Deb 

Castner-Kellner 

Do.    Deb 

Crompton  &  Co 

Do,    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

241 

1 

6 

6 

6 

10 

8+ 

5 

6 

6 

100 
100 

g 

44 
44 

3 

Nil 

,  . 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

2 

Nil 

^ , 

2 

Nil 

100 
100 

44 
4 

s 

6 

15 

10+ 

5 

5 

5 

100 

44 

44 

1 

nh 

20 

100 

H 

44 

3 

Nil 

Nil 

100 

6 

6 

li-   14 
6|-   Ik 

5l-    6J 
101  —103 
94  —  97 

i-      4 
54  —  57 
100  —102 
1/6-2/. 
5/-  -6/. 
0-      i 
0-      J 
56  —  61 
87  —  42 
9-93 
5  —    5J 
99  —101 
8»-    Si 
106  —110 


58 


C8 


722 

+  i 

4    0    0 

4    0    0 

7    0    4 

4  16    0 

4    7    5 

4  12    9 

Nil 

7    0    4 

6  17    8 

Nil 

Nil 

Nil 

Nil 

7    7    7 

10  14    4 

7  13  10 

4  15    3 

4    9    1 

4  10    6 

+  1 

4    1  10 

Nit 

7    7    1 

Dick,  Kerr 

Do.    Pref 

Do.     Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid   . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction     . . 

Do.     Pref 

Greenwood  &  Batley.  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.     Pref 

Do.    Deb 

India-Rubbor,  G.  &T.     .. 

Do.     Pref. 
Telegraph  Constiuction. . 

Do.     Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

6 

100 

44 

44 

6 

Nil 

5 

Nil 

,  , 

100 

4 

4 

100 

5 

6 

2 

Nil 

n\ 

2 

7 

7 

10 

7 

7 

100 

6 

6 

10 

5 

6 

100 

4 

4 

5 

15 

lot 

5 

44 

44 

100 

44 

44 

10 

10 

,  , 

10 

6 

6 

12 

20 

lot 

100 

4 

4 

1 

Nil 

,  , 

6 

Nil 

,  , 

100 

4 

4 

.■15" 
^- 

92  J - 
S. 

l|- 
70  - 
77- 

i- 

le- 

72- 

94  - 

83- 

85  - 
lli- 
4is- 
104  - 
10  - 

^+- 
84i- 

994- 

1 


95 

1 

21 
74 

80 


■  11 

■  8i 

■  96 
•    91 

■  90 
■12i 
•5A 
■106 

■  12 

■  lOJ 

■  36.^ 

-lOli 

~s 

_     V 


63  —  63 


♦  Unless  otherwise  stated,  all  shares  are  fully  paid,     t  Interim  dividend. 


The  yields  are  calculated  upon  the  dividends  paid  for  1910, 


+  4 


5  3    1 

6  12  II 
4  14    3 

Nil 

Nil 
6    8    1 
6    6    0 


7  9    4 

8  6  8 
6  4  3 
6  8  1 
4  8  II 
6  18  10 
4  6  11 
4  4  11 

4  17    7 

6  17    0 

3  18  10 
Nil 
Nil 

7  2  10 


Bank  rate  of  Ulacount,  4  per  cent.,  September  2lst,  1911, 
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PROCEEDINGS    OP    INSTITUTIONS. 


The  U«c  of  Electricity  for  the  Control  of  Railways. 

On  Monday  last  week  an  interestinj,'  paper  was  read  before  the 
Derby  So(ne<y  of  Eripineers  and  Telef^raph  Sui)erintcndent8  of  the 
Midland  Railway,  by  Mr.  J.  Bayers,  MI. PIE.,  chairman  of  the 
society.     The  following  is  an  abstract  of  the  paper  : — 

The  centre  of  {rravity  of  the  Midland  system  is  at  Derby,  whence 
radiate  the  chief  railway  and  telegraph  lines,  the  latter  includinK' 
three  lines  worked  quadruples,  two  duplex,  and  two  needle  and 
bell  circuits.  The  important  circuits  are  kept  out  of  sifjnal  boxes, 
where  telephones  are  beinfj  largely  substituted  for  tektrraphs.  All 
messapfes  to  stations  not  on  the  same  circuit  as  the  station  of 
orifjin  are  sent  to  Skipton,  whence  they  are  forwarded  to 
destination  ;  the  messapes  are  prefixed  by  certain  letters  which 
indicate  the  comparative  importance  and  urgency  of  each  message,, 
from  D  M,  the  danger  sipnal,  which  demands  instant  attention,  to 
D  B,  which  stands  next  in  urfjency  to  a  train  letter.  The  average 
time  occupied  in  the  transmission  of  a  telepram  with  the  least 
important  prefix  ranfjes  from  14  to  21  minutes  ;  about  17  million 
teleg-rams  are  sent  annually,  averagrinp  19  words  each,  and  the 
company  has  the  right,  in  addition,  to  send  320,000  postal  telegrams, 
aggregating  .5,120,000  words,  free  of  charge  per  annum. 

The  control  of  goods  and  mineral  traffic  on  the  sections  of  line 
roughly  from  Leeds  to  London,  from  Derby  to  Birmingham,  and 
from  Birmingham  to  Bristol,  is  carried  out  mainly  by  telephones. 
Three  trunk  telephone  systems  from  the  North,  South,  and  West 
respectively  centre  at  Derby,  each  having  about  six  stations  upon 
ib,  which  stations  are  the  main  traffic  centres  ;  from  these  centres 
radiate  other  telephone  circuits,  some  being  extensions  of  the 
already  existing  telephone  box  circuits,  and  others  telephone 
circuits  superimposed  upon  an  existing  telegraph  wire.  By  this 
combination  the  smallest  local  centre  can  communicate  with,  or  be 
instructed  by,  either  his  immediate  governing  centre,  or  if 
necessary,  by  the  head  oflBcers  at  Derby. 

In  the  busiest  sections  of  the  line  an  accurate  record  is  kept  of 
the  exact  position  of  goods  and  mineral  trains,  by  the  control 
operator  keeping  continuously  a  day-book  entry  of  all  trains 
passing  him  ;  the  state  of  his  book  is  hourly  sent  telephonically  to 
the  local  centre,  and,  this  information  being  collated  within  a 
minute  or  two  from  all  the  stations  in  this  neighbourhood,  an 
accurate  record  is  in  front  of  the  controller,  showing  him  the  exact 
positions  of  such  trains  at  that  particular  moment. 

This  is  transmitted  instantly  on  one  of  five  separate  telegraph 
circuits  to  Derby,  and  the  aggregation  of  the  information  from  the 
five  circuits  enables  the  operator  at  Derby  to  move  on  a  large  scale 
model  of  the  line  (which  includes  all  sidings  and  connections),  and 
shows  him  at  a  glance  how  the  trains  are  running.  Their  loading 
is  also  known,  as  well  as  the  amount  of  traffic  standing  in  sidings, 
and  its  nature  and  destination. 

The  net  effect  of  this  arrangement,  which  was  designed  by  the 
general  superintendent  (Mr.  C.  W.  Paget),  has  been  to  exercise  such 
a  control  upon  the  loading,  running,  and  speed  of  the  goods  and 
mineral  trains  on  the  chief  lines  of  the  Midland  as  to  ensure  that 
they  are  running  at  their  maximum  efficiency  as  regards  weight 
behind  the  engine  ;  at  their  maximum  efficiency  as  regards  the 
absence  of  unnecessary  stopping  and  shunting,  waiting  at 
signals,  &c.,  and  with  the  maximum  punctuality.  I  believe  it  is 
quite  the  usual  thing  for  90  per  cent,  of  the  controlled  goods  trains 
arriving  at  a  place  like  Leeds  to  be  punctual,  fully  loaded,  and,  in 
addition,  very  frequently  to  have  run,  say,  from  Masboro'  to 
Hunslet,  without  a  stop.  This  system  of  communication  has  been 
carried  out  with  great  economy,  considering  its  size,  largely  on 
account  of  the  invention  of  a  telephone  system  for  working  on  an 
existing  telegraph  wire  without  interfering  with  the  telegraph 
service.  At  this  moment  the  Midland  employ  328  superimposed 
telephones,  and  they  are  rapidly  increasing  jn  number. 

In  the  latest  type  of  these  telephones  a  high-class  ordinary  high- 
resistance  receiver  is  used,  and  the  telephonic  currents  are  received 
from  the  line  through  what  is  called  a  phonoporic  coil,  which  is 
really  a  transformer  with  discontinuous  windings.  There  is,  of 
course,  some  interference  and  noise  from  the  telegraphic  currents 
which  traverse  the  transformer,  chiefly  owing  to  its  electrostatic 
capacity,  but  an  operator  very  soon  gets  used  to  this,  and  the  speech 
is  usually  very  good  indeed. 

As  the  operation  of  intermediate  telegraph  instruments  would 
necessarily  be  continually  breaking  the  line,  and  so  cutting  the 
conver .-nation  up,  it  is  necessary  to  shunt  each  instrument  with  a 
two-microfarad  condenser.  The  electrostatic  capacity  added  to  the 
line  from  this  cause,  and  from  the  capacity  of  the  telephones  them- 
selves, has  no  preiudicial  efifect  upon  ordinary  telegraph  circuits, 
and  upon  quadruplex  circuits  it  is  overcome  by  introducing  balanc- 
ing capacity  in  the  usual  manner. 

The  call  on  these  circuits  is  given  by  an  electrical  vibrator,  which 
operates  an  electric  horn  at  each  instrument,  each  station  having, 
of  course,  its  own  code  call.  About  eight  superimposed  telephones 
can  be  satisfactorily  worked  on  one  circuit. 

Turning  to  the  electrical  control  of  running  trains,  personally,  I 
think  whether  main-line  trains  are  driven  by  steam  or  by  clectri- 
t.ricity,  they  should  be  controlled  as  regards  their  movements  by  an 
actual  man  on  the  moving  train,  and  his  control  should  be  regu- 
lated by  communications  from  fixed  vi.sual  signals,  or,  as  may 
possibly  .be  to  some  extent  the  case  in  the  future,  by  electro- 
mechanical signals  received  by  his  train  by  contact,  induction  or 
radio-telegraphic  means  from  the  track. 

The  first  is  really  the  ideal  arrangement,  although  the  oldest  and 
simplest,  but  for  one  thing — the  obstruction  due  to  fog  or  heavily 
falling  snow.     The  ordinary  method  of  replacing  the  proper  sight 


of  t-ignals  in  fog  in  the  ufie  of  men  on  th^-  line  at  the  distant  signal, 
who,  when  the  t^ignal  is  "on,"  place  a  'i<-tona»or  on  the  line,  and 
when  the  fcignal  is  "  off  "  remove  it.     'I  rks   remark- 

able well,  although  it  appears  to  be  cru  :  ,  :      .<,-»b  ib  doe  to 

the  use  of  diRtant  fignals. 

It  is  extraordinary  how  many  inventions  have  been  takea  out 
by  people  who  probably  do  not  understand  what  a  distant  siffnal  is. 
Such  invr-iitions  are  always  ab-olotely  uM;Ie?H. 

The  difficulty  with  all  these  inventions  is  that  they  inToWe 
somethini^  moving  at  a  By>eed  varying  from  nothing  to  90  mile» 
per  hour  coming  into  mechanical  contact  with  a  stationary  portion 
of  the  track,  and  it  ii  extremely  difficult  to  devi-e  apparatu 
which  hhall  make  sufficient  mechanical  and  electrical  connection 
with  tho  track  when  a  train  is  stationary,  and  yet  survive  con- 
tinuously the  impict  which  the  apparatus  would  sustain  when 
moving  at  a  high  velocity. 

So  far  as  I  know  there  is  only  one  system  of  the  kind  which 
is  reasonably  successful  at  the  present  day,  and  that  is  ''  The 
Great  Western  pystem,"  which  is  in  considerable  use  on  certain 
lines  of  th  '.  Great  Western  railway,  and  which  the  Midland  Co. 
have  been  trying  for  some  years  pa.st  on  the  Wirksworth  branch 
with  a  very  great  measure  of  success. 

The  danger  signal  requires  only  the  mechanical  movement  of 
the  shoe  on  the  engine  due  to  its  riding  up  and  on  the  ramp,  th» 
movement  opening  a  switch  on  the  engine  which,  by  the  failure 
of  the  local  current,  operates  a  whistle  thrt  shows  danger  in  the 
cab.  If  the  signal  is  off,  the  ramp  and  rail  have  an  E.M.K.  of 
about  24  volts  connected  between  them,  and  the  breaking  of  the 
switch  by  the  movement  of  the  shoe  mentioned  above  is  counter- 
acted on  the  engine  by  the  received  current  from  the  ramp  and 
rail,  which  cancels  the  danger  signal  on  the  whistle  and  substitntea 
a  safety  signal  on  a  bell. 

So  far  as  I  remember  this  system  has  never  given  a  false 
signal  to  the  driver  in  the  direction  of  danger  ;  what  few  failures 
there  have  been  out  of  many  thousands  of  indications,  have  been  on 
the  side  of  safety,  indicating  that  the  signal  was  "  on  "  when  it  was 
really  "off." 

The  difficulty  of  extending  a  system  of  this  kind,  apart  from  first 
cost  (which  becomes  very  great  on  an  extensive  line),  is  that 
engines  from  one  centre  run  over  very  large  portions  of  the  line, 
especially  if  a  period  such  as  12  months  is  considered,  and  it  is 
therefore  necessary,  before  converting  even  one  section  of  the  line, 
that  the  apparatus  should  be  fixed  on  all  engines  which  would 
possibly  reach  it.  If  the  present  method  of  fog- signalling  were 
abolished,  eay  between  Leeds  and  Derby,  it  must  be  absolutely  im- 
possible for  a  single  engine  at  any  time  to  run  over  that  section  of 
the  line  unless  it  is  fitted  with  the  apparatus. 

Apart  from  this  difficulty,  there  is  no  doubt  that  this  method  of 
fog-signalling  would  be  considerably  dearer  than  the  present,  and 
the  only  advantage  that  really  remains  with  it  is  due  to  the  fact 
that  it  would  always  be  ready  for  operation  when  a  fog  came  on, 
whereas  fog  signalmen  have  to  be  called  out.  and  there  is  a  time  at 
the  beginning  of  a  fog  when  the  men  are  not  at  their  post".  This 
has  to  be  met  at  present  by  careful  running,  with  the  necessary 
delay. 

After  describing  the  lock  and  block  system  in  use  on  the  Midland 
railway,  with  safety  checks  to  indicate  whether  signals  have  acted 
and  whether  lamps  are  burning,  the  author  proceeds  : — 

The  most  important  addition  of  recent  years  to  the  means  for 
detecting  the  presence  of  trains  on  portions  of  the  line  which,  for 
various  reasoiis,  are  sections  upon  which  a  train  should  not  be  left 
or  kept  waiting  without  special  attention,  is  that  called  the  track 
circuit.  The  bonds  used  to  make  each  line  of  rails  metallically 
continuous  consist  of  soft  copper  studs  into  which  is  brazed  a 
No.  8  galvanised  iron  wire  ;  the  copper  studs  are  driven  into 
corresponding  holes  drilled  into  the  web  of  the  rail  and  are  then 
compressed  with  a  screw.  This  ensures  an  absolutely  watertight 
and  perfect  contact  with  the  rail,  wnich  is  further  secured  bj' 
heavily  coating  it  with  red  oxide  paint. 

A  Midland  insulated  joint  for  insulating  the  section  of  track 
circuit  from  the  continuing  part  of  the  line  is  made  with  vulcanised 
fibre  sheets  and  tubes.  The  fibre  for  side  plates  is  obtained  in 
sheets  i  in.  thick,  which  is  cut  into  suitable  sizes  by  a  circular  saw. 
Holes  are  then  drilled  to  fit  the  bolts,  after  which  the  pieces  are 
soaked  in  water  until  the  fibre  becomes  sufficiently  flexible  to  bend. 
They  are  then  placed  on  a  piece  of  100-lb.  rail  with  ordinary  fish- 
plates on  either  side,  bolted  uji  and  left  on  the  rail  and  allowed  to 
dry  slowh/ — they  must  not  be  baked.  They  are  then  taken  off  and 
the  holes  enlarged  to  fit  the  ferrules,  after  which  the  edges  are 
trimmed  and  the  w  hole  coated  with  red  oxide  paint.  The  end  pieces 
are  cut  out  of  i-in.  fibre  sheet  shaped  to  the  section  of  the  rail  and 
painted.  The  ferrules  are  made  from  fibre  tube  so  as  to  get  the 
strength  of  the  wrapping  of  the  fibre.  The  tube  is  obtained  as- 
nearly  as  possible  to  the  correct  bore  to  fit  the  bolts,  and  the  bolt 
holes  in  the  rails  are  enlarged  to  driving  fit. 

The  great  advantage  of  this  type  of  joint  is  that  it  gives  the 
minimum  amount  of  interference  with  the  engineer's  sections  and 
the  permanent  way  generally.  After  it  is  put  in,  the  only  pre- 
caution that  the  platelayer  has  to  observe  i.s  that  he  must  not 
slacken  this  joint  at  any  time  for  variations  of  temperature- 
If  it  were  allowed  to  become  loose,  the  fish  plate  edges,  rocking- 
against  the  top  and  bottom  of  the  rail,  would  very  soon  cut  through, 
the  fibre. 

At  the  entering  end  of  the  track  circuit  is  connected  a  9-ohm. 
relay,  and  at  the  other  end  of  the  track  circuit  is  connected  a  low- 
voltage  large  capacity  battery  (generally  one  lead  accumulator) 
through  a  resistauce  which  can  be  varied  at  will.  On  the  contacts 
of  the  relay  's  connected  a  battery,  working  through  a  circuit  to 
the  signal  box,  which  circuit  usually  traverses  the  coils  of  an 
electric    lock,    unlocking    one    or   more    signal  levers,   and   also 
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traversing  one  or  more  indicators  which  show  two  indications — 
"  Clear  "  and  "  Occupied." 

A  train  entering:  from  the  entering-  end  short  circuits  the  rails, 
so  reducing  the  potential  on  the  relay  coils  to  practically  Jiil.  The 
relay  drops,  and  so  breaks  the  contacts,  mamtainingf  the  locking 
and  indicating  circuit.  Immediately,  therefore,  the  train  touches 
the  tiack,  the  lock  drops  into  the  signal  protecting  the  train  and 
prevents  it  being  pulled  off  again,  and  the  indicator  shows  "  Line 
occupied." 

If  the  train  becomes  at  rest  on  the  track  circuit  for  any  reason, 
proper  or  improper,  it  will  hold  the  signal  at  danger  behind  it,  and 
continue  to  show  "Line  occupied,"  so  reminding  the  signalman  of 
its  presence. 

On  passing  through,  the  train  at  last  runs  over  a  portion  of  the 
track  where  it  short-circuits  a  resistance  between  the  rails  and  on 
the  train  finally  leaving  the  track,  the  voltage  on  the  relay  is 
raised  to  a  considerable  figure  above  the  normal.  The  object  of  this 
is  to  give  the  relay  an  extra  amount  of  lifting  power  momentarily, 
so  as  to  ensure  the  armature  of  the  relay  going  to  its  normal 
position  in  all  weathers  if  the  track  is  clear. 

It  should  be  noted  that  a  track  circuit  is  what  is  called  a 
positive  safety  device  :  that  is,  the  failure  of  any  of  its  parts  locks 
the  apparatus,  and  shows  the  "  occupied  "  signal.  This  happens, 
for  instance,  if  a  rail  breaks,  breaking  the  track  circuit,  or  if  any 
of  the  wires  break  ;  and  by  putting  the  locking  and  indicating 
battery  at  the  relay  end  (a  suggestion  by  one  of  my  staff)  any 
contact  between  the  wires  from  this  point  to  the  signal  box  gives 
a  failure  indication,  and  locks  the  signal.  In  one  case  on  the 
Midland  where  a  track  circuit  was  reported  to  have  failed  (showing 
"  line  occupied  "  when  it  was  clear),  the  night  was  dark,  and  the 
lineman,  repairing  to  the  spot,  found  the  track  under  about  2  ft.  of 
water.  This  was  near  Swansea,  and  had  been  caused  by  a  mountain 
torrent  suddenly  becoming  very  active. 

The  use  of  track  circuits  on  the  Midland  Railway  is  now  so 
extensive  that  the  directors  have  had  the  whole  of  the  passenger 
rowing  stock  electrically  bonded  from  the  tires  of  the  RTansell 
wheels  to  the  axles. 

It  is  obvious  that  track  circuits  can  be  used  through  their  relay 
contacts  for  doing  all  sorts  of  locking,  indicating  and  signal 
control,  and,  in  fact,  all  automatic  signalling  in  use  in  this  country 
is  controlled  by  track  circuits  and  their  relays. 

The  South-Western  Co.,  for  instance,  have  a  great  many  miles  of 
four-line  tracks  which  are  automatically  signalled  by  the  electro- 
pneumatic  system,  in  which  the  power  to  move  the  signals  is  sup- 
plied by  low-pressure  air,  and  the  control  valves  which  admit  it  and 
discharge  it  (so  lowering  or  raising  the  signal)  are  operated  by 
electric  valves  of  the  diaphragm  type,  the  coils  of  these  valves 
passing  through  the  track  circuit  relay  contacts. 

The  Midland  Co.  have  put  in  a  system  of  controlled  automatic 
signalling  between  Steeton  and  Keighley  and  between  Gargrave 
Hellifield,  the  whole  being  about  18  miles  of  track. 

In  this  case  the  lines  are  continuously  track-circuited,  and  the 
automatic  signals  are  operated  by  electric  motors  ;  the  motors  in 
one  section  pull  off  the  signals  through  an  electromagnetic  clutch, 
the  power  being  supplied  from  a  pair  of  mains  run  from  a  fairly 
large  lead  battery  at  one  end  of  the  section.  Arrangements  are 
made  by  which,  when  the  motor  has  pulled  off  the  signal,  it 
cuts  off  its  own  current,  but  the  current  to  the  electromagnetic 
clutch  continues  until  the  train,  entering  the  section  beyond,  400 
yards  away,  drops  the  track  relay,  when  the  clutch  is  de-energised 
and  the  signal  returns  to  danger. 

In  addition  to  the  operation  or  control  of  the  signals,  the  signal- 
man at  each  end  of  the  section  (who  has  no  block  instructions)  has 
a  large  diagram  which  shows  him  automatically  the  state  of  each 
section  between  himself  and  the  next  box ;  that  is,  whether  there 
is  a  train  in  the  section  or  whether  the  line  is  clear. 

In  the  section  between  Gargrave  and  Hellifield,  the  whole  of  the  elec- 
trical power,  whether  for  tracks  or  for  operating  the  signal  motors, 
is  provided  by  a  Gordon  primary  battery. 

Very  long  and  extensive  experiments  were  made  in  our  laboratory 
with  various  forms  of  primary  batteries  in  order  to  obtain  one 
which  would  give  a  constant  e.m.f.  under  a  steady  discharge  and  a 
large  capacity,  which  would  stand  a  temperature  of  0°  P.,  and  whofe 
condition  would  be  easily  observed  by  the  attendant  passing  through 
the  section.  No  cell  fulfilled  these  requirements  so  well  as  the 
Gordon  cell. 

In  parallel  with  the  battery  of  Gordon  cells  at  any  one  signal  post 
a  small  set  of  lead  accumulators  is  placed  with  a  capacity  of,  say, 
20  ampere-hours,  the  coun(>ctioH  from  the  Gordon  battery  to  the 
accumulators  being  through  small  adjustable  resistances  so  arranged 
that  the  discharge  from  the  Gordon  battery  to  the  accumulators  is 
just  sufficient  when  integrated  to  supply  energy  for  all  the  work  of 
pulling  off  the  signals. 

When  the  motor  is  operated,  ther(>fore,  the  current  for  this  comes 
almost  entirely  from  the  accumulators,  and  when  the  motor  has 
finished  its  work,  and  the  current  is  cut  off,  the  Gordon  batteries 
begin  to  supply  ."lowly  and  continuously  the  energy  which  has  been 
used. 

For  such  a  position  as  the  Gargrave-Hellitield  section  (which  is 
7  miles  long,  double  track)  I  hardly  think  this  arrangement  can 
be  improved  upon  for  cost  of  energy  and  cheapntss  of  labour 
maintenance.  Experience  has  shown  also  that  it  is  extremely 
reliable. 

The  only  efficient  substitute,  so  far  as  I  can  sec,  for  the  ordinary 
"light  "  signal  during  fog  (when  it  is  invisible)  is  radio-telegraphy. 

Some  very  interesting  experiments  have  been  carried  out  on  the 
Midland  and  Stratford-on-Avon  Junction  railway  by  the  Railo- 
phone  Syndicate,  working  under  Mr.  Von  Kramer's  patents,  with  a 
view  to  telephoning  and  telegraphing  from  the  track  to  a  moving 
train. 


The  cost  of  such  work  is  very  great. 

It  is  quite  possible,  however,  that  the  cost  will  be  considerably 
reduced,  and  in  that  case  there  should  in  certain  circumstances  be 
a  field  for  such  an  arrangement. 


In  the  course  of  a  brief  discussion  which  followed  the  paper, 
Me.  Acfield  (Signal  Superintendent  of  the  MR.)  said  he 
thought  the  track  circuit  had  come  to  stay.  One  was  put  down 
at  Birmingham  (not  by  the  Midland)  and  failed  miserably,  although 
it  was  put  down  by  experts.  The  track  circuit  on  the  Midland 
Railway  had  met  with  unbounded  success,  and  the  failures  had 
been  very  few,  and  that,  he  thought,  coulc^  only  be  attributed  to 
the  very  careful  design  and  excellent  maintenance  of  the  track 
circuit  by  Mr.  Sayers.  One  of  the  largest  railways  in  England  had 
almost  decided  to  adopt  Mr.  Sayers's  design  of  insulated  joint. 

Mr.  Conradis  (secretary)  asked  whether  there  would  be  any 
trouble  in  operating  the  cab-signalling  apparatus  with  the  track 
circuit.  The  Great  Western  system  was  probably  the  best  of  that 
type  of  .apparatus.  A  commission  in  America  which  examined  400 
systems,  came  to  the  conclusion  that  only  12  of  them  were  worthy 
of  notice,  and  the  Great  Western  system  was  placed  first. 

In  reply,  the  Chairman  said  they  did  not  put  track  circuits 
down  indiscriminately.  They  would  not  install  one,  say,  in  a  goods 
yard  where  there  was  sand  about.  The  rails  would  be  kept  fairly 
clean  by  the  running  service.  As  to  rail  film  resistance,  from 
thousands  of  observations  from  time  to  time  he  could  say  that  it 
was  infinitesimal,  and  the  short-circuit  was  practically  "  dead." 
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(  Concluded  from  jjar/e  52.  ) 

The  oscillograph,  a  Duddell  high-speed  pattern  for  tracing  desk 
and  falling  plate,  is  mounted  on  a  table  with  rubber-tired  trolley 
wheels,  which  carries  all  the  accessories,  and  is  wheeled  alongside 
the  machine  to  be  examined. 

For  testing  the  accelerating  torque  of  motors,  a  heavy  fly-wheel 
is  used,  3  ft.  in  diameter  and  6  in.  thick,  made  of  mild  steel  boiler 
plates  riveted  through.  It  weighs  15^  cwt.,  and  at  a  speed  of 
1,000  R.P.M.  contains  4,700  ft.-tons  of  energy,  or  as  much  as  a  10- 
ton  car  running  at  15  miles  per  hour.  It  takes  several  minutes  for 
a  motor  of  5  or  6  H.P.  to  take  this  up  to  speed. 

Transformets  are — three  of  10-kw.  core  type  by  Ferranti,  Ltd., 
made  similar  for  three-phase  combination,  with  the  coils  brought 
out  to  a  connecting  board  for  various  combinations,  a  10-KW.  Berry 
transformer,  300  to  30  volts  or  15  volts  at  30  periods,  for  large 
currents,  and  some  small  ones.  These  transformers  are  carried  on 
wheels  for  easy  transport. 

A  high-pressure  transformer  is  being  built  to  give  50,000  volts, 
20  K.V.A.,  oil  immersed,  but  the  makers  have  not  yet  succeeded  in 
building  a  satisfactory  machine. 

For  the  most  part  wire  spirals  supported  on  small  insulators  set 
on  large  teak- wood  frames  are  found  to  be  the  most  convenient 
load  resistances.  All  the  resistances  are  in  parallel,  and  each  is 
controlled  by  a  switch  on  a  board  below.  Another  convenient 
form  is  made  up  of  thin  narrow  strips  of  fine  wires  woven  across 
threads  of  asbestos  to  form  broad  bands,  made  by  Schniewindt. 
These  stand  a  high  temperature,  and  cool  well  if  fixed  side  by  side 
in  a  frame  about  1  in.  apart.  A  large  water  resistance  is  being 
constructed  for  testing  machines  down  to  very  low  excitation. 

The  tanks  are  long  arid  narrow,  with  electrodes  of  copper  plate 
at  each  end.  One  is  fixed  to  the  end  and  the  other  is  hung  from  a 
wheel  which  runs  on  a  bar  fixed  above  the  tank  from  end  to  end. 

The  terminals  being  all  on  the  fixed  plates,  no  long  flexible  con- 
nections are  required  or  any  device  for  bringing  current  to  the 
moving  plates.  The  resistances  are  always  intended  to  be  used  in 
star  connection  for  three-phase,  or  in  series  for  single-phase  working, 
one  being  idle. 

The  salt  to  be  used  is  a  matter  of  some  importance.  The  question 
of  choice  of  liquid  is  now  being  examined. 

These  two  forms  of  resistance  are  both  necessary.  Spirals  or 
lamps  connected  in  parallel  will  operate  from  a  finite  value  to  an 
infinitely  large  Nalue,  but  not  the  other  way.  On  the  other  hand, 
the  water  resistance  operates  best  from  a  finite  value  to  an  infinitely 
small  value. 

Inductive  loads  are  provided  by  three  large  choking  coils. 

A  portable  traveller  has  been  designed,  which  has  proved  very 
convenient  and  cheap  to  make,  and  for  some  purposes  is  invaluable. 

In  the  test-room  an  equipment  of  standards  has  been  laid  down, 
including  a  large  range  of  standard  resistances,  an  excellent  bridge 
by  Nalder  Bros.,  one  of  Clark  Fisher's  compensating  potentiometers, 
an  Oertling  balance,  ^:c. 

The  galvanometers  are  mounted  overhead  with  scale  just  above 
the  bench  height,  and  as  the  mounting  (fig.  3)  is  very  cheap  and 
satisfactory,  a  short  description  may  be  given.  A  slab  of  slate  is 
supported  by  wooden  brackets  on  two  wooden  straps,  which  are 
screwed  to  the  wood  straps  round  the  walls  with  rubber  washers 
between.  Over  the  galvanometer  is  a  light  wooden  box  with  a 
shutter  which  opens  for  use.  The  galvanometer  in  consequence 
does  not  need  dusting  and  is  very  rarely  moved  or  touched. 
The  reflector  is  a  strip  of  thin-looking  glass  faxed  to  a  strip  of  wood 
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which  18  held  out  by  aluminium  stripH  fastened  by  »crewH  to  the 
reflector  strip  and  by  butterfly  nuts  to  Htude  in  the  nlate  Blab.  To 
vary  the  distance  of  the  mirror,  the  aluminium  strips  have  several 
holes,  which  were  considered  better  than  slots,  as  there  is  no  risk  of 
the  plans  not  been  parallel  to  the  wall.  The  lamp  and  scale  are 
supported  on  a  central  strip  of  wood  screwed  to  the  straps.  The 
scale  is  a  paper  one  laid  on  a  strip  of  wood,  with  a  strip  of  plass 
over  it  held  by  metal  caps  at  the  ends.  The  scale  can  \>e  turned 
round  from  the  horizontal  to  suit  the  observer.  The  lamp  is  a 
4-volt  metal-filament  lamp  with  a  crinkled  wire.  It  is  set  at  one 
end  of  the  brass  tube,  and  at  the  other  is  a  compound  lens  of  Oi  in. 
focal    length    in    a    short    slidin^^  tube.      The    lamp-filament    is 


T 


3 


,  shunt  box  j  k,  key  and  terminals  ;  m,  mirror  ;  r,  rubber  pads  ;  s,  scale  ; 
T,  table  ;  w,  window. 

Fig.  9.— Galvanometer  Stand. 


focused  on  the  gfalvanometer  mirror,  and  the  lens  face  is 
focused  on  the  scale.  I  use,  instead  of  the  hair  line  or  scratch, 
a  half-circle  screen  with  a  smooth  chisel  edge  along-  the  diameter, 
which  fits  as  a  cap  over  the  lens  tube,  and  can  be  removed  for  clean- 
ing the  lens.  This  gives  a  half-circle  of  light  with  a  very  sharp 
straight  edge,  so  that  it  is  possible  to  enlarge  with  a  magnifying 
glass  and  to  read  to  fifths  of  a  millimetre  with  comfort.  The  lenses 
are  those  used  in  cheap  cameras,  and  while  costing  only  3s.  (id.,  are 
immensely  superior  to  the  single  convex  lens.  The  light  is  so  good 
that  for  all  ordinary  work  plenty  of  illumination  can  be  used  on  the 
apparatus. 

A  standard  direct-current  voltmeter  and  ammeter  are  being  set 
up,  both  for  checking  the  numerous  instruments  in  the  laboratory 
and  for  the  convenience  of  engineers  in  the  neighbourhood.  The 
instruments  are  Campbell's  galvanometers — d'Arsonval  galvano- 
meters with  powerful  magnet,  wide  bifilar  suspension,  and  moderate 
sensibility.  Owing  to  the  strong  gravity  control  they  are  very 
reliable,  and  the  only  possible  change  is  a  weakening  of  the  magnet, 
which  can  easily  be  checked  as  years  go  by. 

The  voltmeter  range  is  obtained  by  a  series  resistance  of  50,000 
ohms  and  a  universal  shunt.  With  this  single  combination  a  range 
of  600  volts  down  to  millivolts  with  multipliers  of  3,  10,  30,  100,  &c., 
can  be  obtained,  with  no  error  due  to  the  changing  resistance  of 
the  shunt  of  more  than  xrJVo  part,  while  temperature  errors  are 
eliminated. 

The  ammeter  is  even  more  convenient,  for  owing  to  the  sensi- 
bility the  current  shunts  can  be  of  low  resistance.  A  combination 
of  five  shunts  with  series  resistances  in  the  galvanometer  circuit 
gives  a  range  from  800  amperes  down  to  milliamperes,  and  the 
series  resistance  serves  to  swamp  the  temperature  change  of  the 
copper  coil. 

The  scales  and  steps  are  calibrated  in  the  potentiometer  in  the 
first  instance,  and  can  be  quickly  checked  at  any  time.  A  scale  of 
600  millimetres  allows  of  easy  reading  to  one  part  in  1,000,  a 
suflBcient  accuracy  for  all  instrument  testing.  The  controlling 
resistance  for  the  ammeter  is  of  strip  woven  with  asbestos,  and  is 
put  on  in  parallel  steps,  from  400  amperes  downwards.  Each  one 
will  stand  6  volts.  Fine  adjustment  is  made  on  a  slide  resistance 
with  a  stop  to  prevent  its  short-circuiting. 

The  voltmeter  adjustments  are  very  simple,  being  merely  a  high- 
resistance  and  low-resistance  slide  in  series,  forming  a  potAitial  slide 
of  large  range  and  fine  adjustment. 

While  on  the  subject  of  instruments,  I  desire  to  make  some 
remarks  on  the  apparatus  recently  purchased.  The  resistances  and 
resistance  boxes  have  proved  of  exceptional  merit.  Not  only  is  the 
agreement  between  the  standards  and  the  expensive  bridge  exact 
almost  to  the  limit  of  identification,  but  several  cheaper  boxes  and 


single    resistancfcrt    have    con  x  •  ■  :  ■      th*.-    if  u  . 

accuracy.      This    ib  highly  sa  _      .■.  .  1    ii.ention  it     _-^_   , 

the  other  kind  of  apparatus  of  which  w;veral  examples  have  f*en 
obtained — galvanometers— have  Ijeen  motst  disappointing.  A» 
example.-t  were  obtained  from  five  makers,  in  all  cases  their  hf^t 
quality,  I  am  entitled  to  make  a  general  complaint 
mentioning  names.  The  desij.'n  in  one  re'r[>ect  or  ai; 
characterised  by  error  or  infX)nvenience«  which  argue  a  lack  of 
knowledge  of  the  habitual  use  of  the  instrument.  For  example, 
one  galvanometer  is  accessible  only  at  the  back,  and  as  these 
instruments  are  usually  placed  against  a  wall,  it  is  necessary  to 
shift  the  instrument  to  find  out  if  the  adjustment  is  oat  of  order. 
In  another  it  was  quite  impossible  to  txamine  the  coil  when  in 
jwsition,  as  the  cover  carried  the  whole  coil  support.  I  should  add 
that  since  the  purcha.se  of  this  one,  the  makers  have  altered  the 
design,  so  that  the  cover  can  be  completely  removed.  One  mak'-r 
was  using  copper  with  a  magnetic  constituent,  which  gave  a  - 
of  zero  of  7  per  cent,  according  as  the  deflection  was  to  the  righr  or 
the  left.  Two  of  them  used  methods  of  insulation  in  which 
barely  ^'i,  in.  surface  of  rough  eVjonite  was  considered  satisfactory, 
and  a  th'rd  did  not  insulate  from  the  ca.«e  at  all,  and  trusted  to 
ebonite  feet,  which  means  that  one  dare  not  touch  the  galvano- 
meter unless  the  battery  is  cut  off  at  both  poles,  and  the  dust  and 
sunlight  have  free  access  to  the  insulating  material.  In  another 
case  the  windows  of  the  case  all  dropped  out  as  soon  as  they 
were  touched  for  dusting.  They  had  been  stack  on  with 
seccotine. 

In  one  a  quartz  fibre  was  supposed  to  tye  used  of  a  size  which 
had  a  breaking  strain  slightly  less  than  the  weight  of  the  parts 
suspended.  Needless  to  say,  the  actual  fibre  was  three  times  a& 
thick  and  consequently  exerted  80  times  the  controlling  force. 
The  actual  fibre  spoilt  the  galvanometer  for  its  ostensible 
sensitiveness. 

The  most  absurd  blunder  was  that  of  an  instrument  to  read  over 
a  definite  range  and  angle.  The  correct  range  had  been  most 
carefully  adjusted,  but  the  window  was  so  restricted  that  the  beam 
of  light  was  cut  off  through  the  first  and  last  quarters. 

There  seems  to  be  a  mania  for  making  galvanometers  of  the  highest 
sensibility  small  and  elegant,  regardless  of  accessibility,  as  if  they 
were  portable  instruments  or  drawing  room  ornaments  ;  or  else 
some  small  economy  of  manufacture  is  introduced  with  no  regard 
to  its  evil  effects  on  the  galvanometer  as  a  scientific  instrament. 

Absolutely  none  of  these  instruments  were  of  special  design  to 
unusual  requirements.  They  were  all  taken  straight  out  of 
catalogues.  Hence  I  really  think  that  some  dissatisfaction  is 
permissible  after  all  these  years  of  experience.  I  believe  that  Mr. 
Sullivan's  well-known  galvanometers  are  almost  the  only  ones  I 
have  bought  in  recent  years  that  are  thoroughly  convenient  and 
pleasant  to  use.  They  are  roomy,  visible,  and  accessible,  and  thouglv 
they  are,  or  were,  expensive,  many  of  their  good  points  could  be 
obtained  at  a  trifling  cost. 

W^hile  discussing  galvanometers,  I  should  like  to  raise  the 
question  why  galvanometers  which  are  used  as  direct-reading  volt- 
meters, should  not  be  wound  with  some  alloy  with  low-temperature 
coeflicient  and  moderate  specific  resistance.  No  galvanometer  coil 
ever  gets  hot  from  its  normal  current,  po  that  there  is  not  that 
reason  for  putting  the  swamping  resistance  outside,  whUe  a  greater 
freedom  from  temperature  errors  might  be  obtained  by  avoiding 
the  use  of  copper. 

The  photometer-room  has  no  great  novelties.     The  inexpensive- 
character  of  the  benches  is  perhaps  its  chief  point. 

A  museum  has  been  fitted  with  cases  for  the  display  of  parts  of 
machines,  accumulator  plates,  kc.  On  account  of  limited  space 
the  show  cases  also  serve  as  drawing  benches.  This  is  a  convenient 
combination,  as  examples  of  parts  and  drawings  are  just  the  equip- 
ment required  for  a  drawing  office. 

The  lighting  is  effected  with  glow  lamps  using  inverted  conical 
opal  shades  below  and  clear  glass  conical  shades  above,  making  a 
double  cone  with  the  lamp  along  the  axis.  A  subdued  light  comes 
down  direct,  but  most  goes  to  the  ceiling,  and  the  result  is  a  prac- 
tically shadowless  illumination,  although  it  is  certainly  more 
extravagant  than  direct  lighting. 

I  have  put  down  a  complete  workshop,  containing  a  small  shaper 
and  miller,  a  ."i-in.  lathe  and  a  '.^-i■n.  lathe,  both  fully  equipped,  i 
pillar  drilling  machine,  emery  grinder  and  buff,  grindstone,  all 
being  power  driven,  with  fitters  bench,  carpenters  bench,  instra- 
ment maker's  bench,  plate  shears,  and  spare  table  for  erecting, 
together  with  stores  of  every  size  and  shape  and  kind  of  screws, 
bolts,  nuts,  washers,  terminals,  "  wireman's  sundries,"  rod,  tube, 
sheet  stiip,  and  wire  in  all  required  mater: ul  and  sizes.  A  large 
equipment  of  this  kind  is  of  incalculable  convenience.  The  shop 
is  not  intended  for  teaching  students. 

Each  machine  is  driven  from  a  small  magnetic  clutch  in  the 
main  shaft  actuated  by  a  pear  switch  hanging  by  its  machine, 
while  the  driller  is  operated  by  the  foot  with  a  bvU-push  on  the 
floor.  I  am  about  to  fit  a  pear  switch  and  a  floor-push  in  parallel 
on  several  machines,  to  give  continuous  running  with  one  and 
intermittent  running  with  the  other  without  using  a  hand. 

Each  clutch  takes  from  5  to  7  watts,  according  to  size  of  J  or 
1  H.P.  They  start  and  stop  instantly,  having,  by  kind  permission 
of  Electric  Clutches,  Ltd..  their  contrivance  of  a  loose  disk  of  thin 
hard  steel  between  the  magnet  and  the  keeper.  This  is  completely 
effective,  eliminating  any  jerk  at  starting,  and  introducing  suffi- 
cient demagnetising  surfaces  to  produce  instant  release. 

As  far  as  possible  the  fittings,  apparatus  and  machinery  of 
ordinary  commerce  have  been  utilised.  Not  only  is  this  the  cheapest 
course,  but  the  equipment  forms  a  large  demonstration  of  many 
kinds  of  useful  objects.  Even  at  some  slight  sacrifice  to  con- 
venience, I  have  used  the  patterns  of  as  many  different  makers  as- 
possible. 
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ELECTRIC    POWER    FOR   THE    PANAMA 
CANAL.-I. 


By   JOHN   GEO.    LEIGH, 


{Continued  from  page  46.) 

As  stated  in  an  earlier  article,  the  hydro-electric  station 
at  Gatun  briefly  referred  to  abo\'e  is  intended  to  furnish 
power  to  operate  the  gates,  valves  and  other  machinery  of 
the  locks,  the  regulating  works  of  the  spillways  of  Gatun 
and  Miraflores  dams,  and  generally  to  provide  power  and 
light  throughout  the  canal  line.  With  its  comi>letiou  and 
that  of  the  constructional  work  on  the  Atlantic  side  of  the 
Isthmus,  for  which  it  now  furnishes  power,  the  existing 
■steam-operated  station  at  Gatun  will  be  no  longer  required. 
The  Miraflores  power  house,  with  its  present  equipment, 
will,  however,  be  retained  as  a  reserve  generating  station, 
connected  with  the  station  at  Gatun  spillway  by  a  trans- 
mission line,  with  the  result  that  current  from  either,  or 
both,  can  be  used  for  any  of  the  operations  of  the  canal. 

In  the  advertisement  inviting  tenders  for  the  equipment  of 
the  new  power  station,  bids  were  requested  on  two  proposals, 
one  for  a  plant  to  be  installed  a  short  distance  below  the 
spillway  dam,  and  a  second  for  an  installation  in  a  position 
further  north,  the  advantage  of  the  latter  situation  being, 
of  course,  the  greater  head  obtainable.  For  proposal  No,  1, 
the  average  difference  between  the  water  levels  in  the  lake 
-and  in  the  tailrace  was  estimated  at  75  ft, ;  and  the  turbines, 
necessarily  of  the  vertical  type,  were  rated  on  this  basis. 
In  the  event,  however,  of  the  adoption  of  the  second 
proposal,  turbines  of  either  horizontal  or  vertical  type  would 
have  been  admissible,  and  were  rated  on  the  basis  of  an 
average  difference  of  83  ft.  in  elevations. 

The  three  turbines  called  for   in   the   circular   inviting 

lenders  will  be  of  the  unsubmerged  vertical  shaft  type,  with 

runners  uncased  and   in  tandem,  not   more  than   two  per 

turbine.    Each  will  have  a  speed  of  300,  250,  or  214-3  e.p,m,, 

as  may  be  best  adapted  to  the  design,  must  be  capable  of 

delivei'ing    2,250    Kw,   at   the   shaft,    and    be    subject,    in 

^feration,  to  instantaneous   fluctuations  of    load   equal    to 

50  per  cent,  of  the  full  rating.     The  runners  are  to  be  of 

cast-iron  or  steel  plate,  or  a  combination  of  both,  designed 

.to  give  the  blades  maximum  strength  and  rigidity,  and  to  be  so 

.arranged  as  to  be  easily  removable  from  the  case,  and  to 

withstand  all    shock  occasioned  by  water-hammer   and  an 

increase  in  speed  of  100  per  cent,  above  normal.     The  outer 

casing  will  be  of  either  cast-iron  or  steel  plate,  and  the  inner 

casing  of  cast-iron,  every  facility  being   provided  for  the 

inspection,  repair  and  removal  of  the  runners.       The  shaft 

will  be  of  hollow  cross-section,  and  of  forged  nickel  or  carbon 

steel,  preferably  the  former.      A  vertical  thrust  bearing  of 

the  hanging,   ball  or  roller  type  is  specified  for  the  main 

bearing,  and    the  speed  regulating  gates  are  to  be  of  the 

balanced  wicket  type.     Each  turbine  will  be  provided  with 

quick-acting  relay  type  governors,  actuated  electrically  or 

hydraulically,  and  of  capacity   to  operate  the  gates  in  such 

time  as  will  give  the  minimum  variation  in  turbine  speed. 

Each  goveriior  also,  in  view  of  possible  failure  to  operate, 

will  be  equipped  with  an  auxiliary  device  for  smoothly  closing 

the  gate. 

The  generators  will  be  of  the  three-phase  alternating  type, 
rapacity  2,500  k,v,a.  (2,000  KW,)  at  80  per  cent,  power 
factor  ;  poles,  10,  12  or  14  ;  voltage  (delta),  2,200  ;  current 
per  phase,  656  amperes  ;  frequency,  25  cycles  per  second  ; 
and  speed  300,  250  or  214-3  R.P.M.  They  will  be  of  the 
vertical,  watei'-turbine  type,  with  separately  excited  revolving 
field  ;  armatures  star-connected,  and  the  neutral  lead  to  be 
brought  to  the  same  terminal  block  as  the  phase  leads, 
Piovision  must  be  made  for  the  operation  of  the  generatoi's 
in  parallel,  either  with  one  another  or  with  the  installation 
of  three  1,500-k,v,a.,  2,200-volt,  1,500  r,p,m.,  25-cycle, 
star-connected,  steam  turbine-driven  alternators,  at  Mira- 
floies,  40  miles  distant,  by  transmission  from  Gatun  spillway. 
Owing,  moreover,  to  the  fact  that  they  will  be  subjected  to 
ins-tantaneous  fluctuations  of  an  extreme  nature — consequent 
upon  the  starting  and  stopping  of  the  many  induction  motors 


required  in  the  operation  of  the  several  locks — the  generators 
must  be  designed  to  meet  the  conditions  of  an  instantaneous 
variation  of  load  equal  to  50  per  cent,  of  the  full  load  rating. 
Mounted  directly  on  the  shaft  of  each  will  be  an  exciter 
generator  of  the  direct-current,  shunt-wound  type,  50  kw,, 
125  volts  and  400  amperes. 

The  inside  diameter  of  the  penstocks,  which  will  be  of 
the  combination  metal  plate  and  concrete  type,  will  be  not 
less  than  10  ft.  6  in.  The  plates,  of  wrought-iron  or  soft 
steel,  are  to  be  not  less  than  f  in,  thick,  and  will  be  united 
in  a  continuous  tube  from  gates  to  turbines,  either  by  rivet- 
ino-  or  lockbar  joints.  To  close  the'  entrance  to  each  pen- 
stock a  headgate  will  be  required.  This  will  be  constructed 
entirely  of  iron  and  steel,  run  in  cast-u*on  or  steel  guides, 
and  be  raised  or  lowered  by  means  of  a  vertical  stem.  To 
the  stem  motion  will  be  transmitted  by  a  vertical,  non-risuig 
worm,  driven  by  a  220-volt  three-phase  induction  motor. 
Each  gate  will  be  provided  with  an  auxiliary  valve  for  the 
purpose  of  passing  water  slowly  into  the  penstock,  and  filling 
it  in  approximately  five  minutes,  after  periods  of  shut-down 
or  disuse  of  the  turbines.  In  front  of  the  gates  there  will 
be,  of  course,  the  usual  trash-rack  of  bar  iron  to  protect  the 
gates,  penstock  and  turbine  from  damage  by  timber  or  other 
debris  carried  in  the  water. 

The  project  also  provided  that  in  a  basement  floor  of  the 
power  house  under  the  generator  room  there  would  be  placed 
compressed-air  regulators,  or  surge  tanks,  of  the  differential 
type.  Under  this  scheme  there  would  have  been  one 
regulator  attached  to  each  penstock,  a  common  header  con- 
nected to  a  compressed-air  tank,  two  air  compressors,  and  the 
necessary  auxiliaries.  The  regulator,  in  addition  to  acting 
as  a  buffer  for  shocks,  due  to  rejected  loads,  was  intended  to 
assist  the  governor  in  adjusting  the  turbine  speed.  It 
would  have  been  constructed  of  steel  plates,  been  air-t'ght, 
and  riveted  to  the  penstock  through  a  tapering  nozzle  of 
projx)rtions  calculated  to  give  the  best  results  in  speed 
regulation. 

Consideration  of  the  tenders  received  in  response  to  their 
circular  has  induced  the  Canal  Commission  to  sanction 
several  modifications  of  the  installation  to  which  reference 
has  been  made.  Three  tenders,  I  am  advised,  came  to  hand 
in  respect  of  turbines,  and  the  same  number  were  submitted  for 
the  supply  of  generators,  and  these  permitted  of  eight  different 
combinations.  Of  the  latter,  that  including  the  plans  of  the 
Pelton  Water  Wheel  Co.,  of  San  Francisco,  and  of  the  General 
Electric  Co.,  of  Schenectady,  N,Y,,  was  considered  most 
advantageous  and,  accordingly,  contracts  with  these  firms 
for,  respectively,  turbines  and  generators,  have  been  author- 
ised. At  the  same  time,  it  was  resolved  definitely  that  the 
site  proposed  for  the  power  house  quite,  adjacent  to  the 
spillway  dam  should  be  adopted,  in  preference  to  that  further 
north,  where  an  additional  head  of  10  per  cent,  might  be 
obtained.  Two  reasons  are  given  for  this  decision — first, 
the  consideration  that  even  in  exceptionally  dry  seasons  there 
will  be  more  water  available  in  the  lake,  or  summit  level, 
than  will  be  required  for  all  the  lockages  that  time  will 
permit ;  and  secondly,  an  economy  of  between  £20,000  and 
£40,000,  ■      - 

In  the  tender  accepted,  the  Pelton  Water  Wheel  Co.  under- 
takes to  furnish  for  $85,000  thj  three  water  turbines,  three 
governors,  three  headgates,  three  penstocks,  three  compressed- 
air  regulators  and  the  lubricating  system  specified  in  the  Com- 
mission's circular.  It  further  guarantees  satisfactory  regu- 
lation without  surge  tanks,  and,  if  these  machmes  are 
installed,  recommends  the  omission  of  the  proposed  regulating 
system.  The  General  Electric  Co.,  it  is  equally  interesting  to 
note,  has  undertaken  to  supply  three  generators,  250  R,P.M., 
weight  116,200  lb, ;  three  exciters  of  50  KW.  capacity,  and 
two  motor-driven  exciter  sets  of  100  kw,  capacity,  for 
154,534.  Due  to  the  fact  that  in  this  ty{)e  of  generator  the 
bearir.g  for  the  rotating  parts  is  placed  on  the  top  of  the 
generator  case,  it  will  be  possible  to  dispense  with  the  mezza- 
nine floor  in  the  power  house. 

Work  on  the  project  for  lighting  and  buoying  the  canal 
dates  fj;t)m  A])ril  last,  and  is  advancing  rapidly  in  accordance 
with  a  time  schedule.  The  scheme  is  based  upon  a  study  of 
the  subject  by  an  officer  of  the  Lighthouse  Board  at  Washing- 
ton, who  has  since  been  detailed  to  superintend  the  arrange- 
ments, and  has  also,  at  the  request  of  the  Government  of 
Panama,  submitted  a  report  regarding  the  placing  of  lights 
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and  other  aids  to  iiavi<(atioii  in  ranuina  l»ay,  U)  ansist  ves«<ils 
•soekinj^  tlio  port  of  I'aiiania  and  the  Pacific  entrance  to  th*; 
canal.  In  tlie  canal  i)roix;r,  there  will  he  side  lij^hts,  placed 
ahout  a  mile  apart,  to  mark  each  side  of  the  channel ;  range 
lif^hts— (ilsewhere  than  in  the  Culebra  Cut,  where  their  use 
is  hardly  practicable — to  establish  direction  in  the  longer 
■tangents  ;  a  light  and  fog  signal  on  the  west  breakwater  in 
Litnon  Hay  ;  a  light  on  the  east  breakwater,  siiould  it  be 
built;  and  gas  and  sun  buoys  marking  the  channel  to  the 
Mount  Hope  dry  dock.  For  the  lighted  buoys  in  all 
-sections  of  the  canal  and  the  Ixiacons  in  Gatun  Lake, 
a(^etylenegas  will  be  used  ;  but  for  the  beacons  in  the  Atlantic, 
Pacific,  Miraflores  and  Culebra  sections,  electricity  will  be  the 
ilhuninant. 

At  each  tangent  two  ranges  of  two  lights  each  are  needed 
to  prolong  the  sailing  line,  in  order  that  the  pilot  may  hold 
his  course  up  to  the  point  of  turning.  The  range  lights  are 
placed  upon  land,  and  it  lias  been  necissary  to  cut  troeha,  or 
paths,  through  jungle  and  forest,  frequently  very  dense,  until 
suitable  positions  are  found,  providing  an  unrestricted  view 
«of  the  range  and  reference  targets.  These  trocha  are  the 
width  of  the  canal  at  their  beginnilig,  and  narrow  to  abtjut 
400  ft.  at  the  end.  Surveying  parties,  of  10  men  each,  run 
■the  lines,  and  then  the  clearing  gangs,  numbering  from  50 
to  100  men,  are  set  to  work.  The  result  of  these  operations 
up  to  November  1st  is  indicated  in  the  following  table  : — 


Acres 

Trocha  cut. 

Profile  taken. 

Line  run. 

cleared. 

Feet. 

Feet. 

Feet. 

April 

..        510 

— 

— 

— 

May 

..      145-5 

64,825 

10,200 

— 

June 

..     177-0 

57,350 

6,000 

— 

July 

..      146-3 

50,720 

28,869 

— 

August 

..     1330  . 

45,040 

4,478 

73,000 

September . 

..       80-5 

42,200 

17,226 

17,300 

October 

..     1040 

60,450 

— 

— 

837-2 


320,685 


66,773 


90,300 


There  remain  to  be  cleared  about  200  acres,  the  largest 
.area  claiming  attention  being  that  at  the  Frijoles  tangent 
•on  the  range  line  for  north-bound  ships.      The  range  towers 


A 


F= 


Q 


Fig.  3.— Beacon  for  Culebra  Cut  and  Gatun  Lake. 

are  of  two  types,  one  plain,  and  the  other,  to  be  used  in 
positions  near  the  channel,  comparatively  ornate,  and  vary  in 
height  from  base  to  focal  plane  from  2'J  ft.  to  74^  ft.  The 
tower  illustrated  in  fig.  4  is  one  of  the  highest  of  the 
ornate  type,  and  is  1<}^  ft.  in  diameter  at  base  and  7h  ft, 
diameter  at  focal  plane.  The  beacons,  of  which  an  illus- 
tration is  given  above,  are  1 5  ft.  high  from  base  to  focal  plane, 
5^  ft.  square  at  cornice  of  roof,  and  4  ft.  square  below  roof. 
Like  the  towers,  tl.ey  are  constructed  of  reinforced  concrete, 
and  are  surmounted  by  a  column  of  the  same  material — out- 
side diameter  8  in.,  inside  3  in. —  which  will  support  the  lens. 
Gas  buo)s.  consisting  of  a  cylindrical  floating  body,  or 
tank,  surmounted  by  a  steel  frame,  supporting  a  lens  about 
15  ft.  above  tlie  water  level,  will  be  moored  in  jwsitions 
along  the  edge  of  the  dredged  channels.  These,  it  is  esti- 
mated, will  remain  lighted  from  six  to  twelve  months  without 
being  recharged.  The  Cimdle-power  of  the  range  hghts  will 
vary  according  to  the  length  of  the  range,  from  2,500  to 
15,000,  the  most  powerful  lights  being  those  marking  the 
sea  channels  in  the  Atlantic  and  Pacific  entrances.  Those 
will  bo  visible  from  about  12'5  to  18  nautical  miles.  The 
beacons  and  gas  buoy  lights  will  be  of  about  950  c.p.  To 
assist  identification,  all  the  lights,  range,  beacon,  and  luoys, 


^  and 
A«:cord- 


will  have  individual  chardMeristic*i,  formed  liv 
cond>inations  of  flashes  of  light  and  dark  interval 
ing  to  present  arrangements,  there  will  \)e  constructed  and 
placed  in  position  Hi  range  towers,  57  lx*acons,  57  gas 
buoys,  76  spar  buoys  and  7  sun  buoys. 


Fig.  4.— Range  Toweb. 

About  £136,000  is  the  estimated  cost  of  all  the  structures 
and  aids  to  navigation — other  than  the  floating  plant  to  be 
derived  from  the  existing  construction  equipment  of  the 
canal — involved  in  the  foregoing  scheme  ;  and  the  annual 
maintenance  charge  of  the  system,  when  in  full  operation,  is 
not  expected  to  exceed  £12,500. 


ELECTRICAL      DEVELOPMENT      IN 
INDUSTRIAL    AREAS. 


By  L.  crouch. 


{Comludcd  from  page  76.) 

Great  Industrial  Centrea. — Considering  a  group  of  seven 
great  industrial  centres,  the  average  population  {>er  town 
rises  to  974,300,  of  which  as  many  as  2-3  ^xjr  cent,  are 
electrical  consumers.  The  mean  area  of  electricity  supply 
per  town  is  about  50  sq.  miles,  the  consumer  density  being 
455  per  sq.  mile.  A  total  of  470,000  KW.  generator  capacity 
supplies  1-20  times  as  great  a  connected  load  (exchulLig 
traction),  and  064  times  as  great  a  maximum  load  The 
total  sales  per  annum  approximate  211  million  units  for 
traction  and  427  million  units  for  other  pur{Kises.  The 
consumer  density  reaches  the  highest  value  attained  in  any 
of  the  present  groups,  but  though  the  connections  and 
annual  consumption  per  head  of  population  are  high,  the 
corresponding  figures  on  a  consumer  basis  are  not  excep- 
tional. The  sales  per  annum  per  head  of  population,  for 
traction  and  for  other  purposes,  are  nearly  double  the  corres- 
ponding sales  realised  in  the  group  of  itdand  towns  or  in 
the  group  of  jx)rts. 

Tlie  load  factor  averages  21*2  jier  cent. — the  highest 
mean  value  here  obt<iined.  The  highest  individual  load 
factor  in  the  "  Industrial  Centres"  group  is 24*2  ivrcout.  for 
Manchester.  Yet  higher  figures  in  other  towns  are  : — 34*4 
per  cent,  for  AVest  Ham  ;  32-8  per  cent,  for  Stalybri(Jge  : 
iind  27"1  per  cent,  for  Prescot. 

Pri\-ate  motors  show  extraordinary  development  as  regards 
total  horse-power  in  use  (this  averaging  33,700  h.p.  per 
town\  but  its  percentage  relation  to  the  totiil  connections  is 
normal  (31  per  cent.).     The  average  horse-power  per  private 
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motor  is  !>"8  n.p.  or  1*48  h.p.  per  consumer  (the  latter 
figure  should  be  capable  of  considerable  improvement).  The 
traction  motor  horse-power  is  practically  equal,  in  total 
amount,  to  that  of  the  private  motors. 

Textile  Towns. — Thirty  towns  in  all  are  considered,  17 
being  mainly  engaged  in  cotton  and  13  chiefly  in  woollen 
manufactures  (Cols,  b  and  6,  Tables  II,  III,  IV).  The  average 
population  per  town  is  154,000  in  the  cotton  and  110,000  in 
the  \froollen  centres.  The  corresponding  average  areas  of 
supply  are  21  and  17  sq.  miles.  The  total  generator  capacity 
of  105,000  K\v.  in  the  cotton  towns  (6,150  kav.  per 
town)  supplies  139,300  kw.  of  connected  load  (exclud- 
ing traction)  and  80,300  kw.  of  maximum  demand.  In 
the  woollen  centres  50,000  kw.  generator  capacity 
(3,840  KW\  per  town)  supplies  76,500  KW\  of  connected 
load  and  33,100  KW\  maximum  load.  For  the  cotton  and 
woollen  groups  respectively  :  connected  load  per  generator 
capacity  =  1*32  and  1'52,  and  maximum  load  per  generator 
capacity  =  0*76  and  0*66.  The  maximum  load  per  consumer 
in  the  cotton  towns  (2*72  KW.)  is  nearly  double  the  corres- 
ponding figure  for  the  woollen  group,  though  the  percentage 
of  consumers  is  1*56  per  cent,  of  the  total  population  in  the 
latter,  as  against  1*14  per  cent,  in  the  former  case.  The 
consumer  density  is  10  per  cent,  higher  in  the  cotton  group, 
and  the  annual  sales  per  consumer  averages  5.100  b.t.it.,  as 
against  2,500  b.t.tj.  in  the  woollen  centres.  The  former 
figure  is  the  highest  attained  in  any  of  the  present  groups, 
and  the  load  factor  of  20*6  per  cent,  in  the  cotton  manufac- 
turing towns  is  only  slightly  lower  than  the  average  figure  for 
the  great  industrial  centres. 

Private  motor  connections  average  4,600  h.p.  per  town  in 
the  cotton  group  as  compared  with  2,660  H.P.  in  the  woollen 
centres,  but,  as  a  percentage  of  the  total  non-traction  connec- 
tions, the  motor  development  is  nearly  equal  in  the  two 
groups  (37*0  per  cent,  and  34'0  per  cent.).  The  horse-power 
of  traction  motors  and  the  annual  traction  sales  are  nearly 
twice  as  great  in  the  cotton  as  in  the  woollen  towns.  The 
average  horse-power  of  private  motors  is  also  greater  in  the 
former,  being  8  h.p.  as  against  5'6  h.p.  ;  the  corresponding 
horse-powers  per  consumer  are  2*3  and  1*6  h.p.  respectively. 

Cheaper  power  is  obtainable  in  the  cotton  than  in  the 
woollen  centres,  but  the  relative  cost,  as  compared  with  the 
price  obtained  for  "all  purposes,"  is  practically  the  same  in 
each  case. 

Iron-maMng  Towns. — Under  this  heading  are  included 
15  towns,  averaging  93,000  population  and  about  7  sq.  miles 
supply  area.  The  connected  load  and  the  maximum  load 
average  respectively  1*50  and  0*70  times  the  generator 
capacity,  which  totals  41,500  kw.,  i.e.,  2,770  KW\  per  town. 
An  average  of  1-25  per  cent,  of  the  population  are  electrical 
consumers  (160  per  square  mile  of  supply  area),  and  the 
connections  and  maximum  demand  per  consumer  are,  respec- 
tively, 3'15  and  1*50  kw.  The  average  sales  per  consumer 
per  annum  (excluding  traction  sales,  which  amount  to, 
roughly,  one-third  of  the  total)  equals  2,350  kw.  About 
8,700  private  motors  are  in  use,  averaging  7*7  h.p.  per 
machine,  2  h.p.  per  consumer  and  2,300  h.p.  per  town  ;  the 
total  horse-power  of  traction  motors  is  over  half  as  great. 
The  mean  load  factor  of  undertakings  in  this  group  is 
19  per  cent. 

Shiphuilding  Centres. — The  average  population  in  the 
eight  towns  considered,  omitting  London  for  the  reasons 
already  stated,  is  275,000,  of  which  number  about  1'3  per 
cent,  represent  electrical  consumers.  The  average  supply 
area  being  12  sq.  miles,  the  consumer  density  is  approxi- 
mately 300  per  sq.  mile.  The  connected  and  maximum 
loads  are  low  as  compared  with  the  generator  capacity 
(113,200  KW.  per  10,300  kw.  per  town),  being  respectively 
1*22  and  0*58  times  the  latter.  The  connected  and  maximum 
loads  per  consumer  average  3'6  and  1*7  kw.,  and  the  average 
annual  consumption  per  consumer  is  2,900  units,  excluding 
traction  sales.  Private  motors,  to  a  total  number  of  close  on 
9,000,  average  8,200  h.p.  per  town,  6*6  h.p.  per  machine, 
and  2*4  h.p.  per  consumer.  The  latter  figure  is  exception- 
ally high,  and  in  this  group  the  private  motor  connections 
average  48*8  per  cent,  of  the  total  connections.  An  average 
load  factor  of  1!)  per  cent,  is  realised. 

Miscellaneous  Manvfarfvres. — In  columns  9,  10  and  11 
of  Tables  II,  III  and  IV  are  included  data  concerning 
groups  of  towns  respectively  engaged  in  : — 


(a)  The  manufacture  of  miscellaneous  machinery. 

(b)  The  manufacture  of  metal  goods,  other  than 
machinery. 

(r)  General  manufactures,  including  pottery,  porcelain, 
glass,  linen,  silk,  lace,  carpets,  straw,  gloves,  leather,  salt, 
chemicals  and  brewing.  This  group  may  be  regarded  as  a 
typical  selection  of  miscellaneous  manufacturing  towns  of 
small  and  medium  size.  Though  the  average  population 
per  town  is  greater  than  in  Column  1,  the  fact  that  many  of 
the  largest  pro\incial  cities  do  not  come  under  any  of  the 
manufacturing  heads  here  considered,  pre^■ents  the  elimina- 
tion of  the  "  country  "  towns  having  as  great  an  effect  on 
such  items  as  the  "per  cent,  consumers,"  "h.p.  per  con- 
sumer," &c.,  as  might  be  anticipated. 

Treating  each  group  in  turn  along  the  general  lines 
already  adopted  : — 

{a)  Machinery  Manufactures. — Thirteen  towns  average 
133,000  population,  the  percentage  of  electrical  consumers 
being  nearly  1  per  cent.,  distributed  over  the  supply  area, 
which  averages  15'5  sq.  miles,  in  the  proportion  of  about 
87  consumers  per  sq.  mile.  The  mean  connections  and 
maximum  demand  per  consumer  are  high  (4-4  and  2*0  KW'.), 
but  the  ratios  of  total  connections  and  maximum  demand  to 
the  generator  capacity  are  normal  (1-5  and  0  68).  The 
annual  sales  per  consumer  for  non-traction  purposes  average 
2,600  B.T.U.,  and  the  traction  sales  are  roughly  one-quarter 
of  the  total  for  all  purposes.  A  low  private  motor  develop- 
ment may  be  noted  (29*1  per  cent,  of  the  connected  load)  ; 
the  average  horse-power  per  town  is  2,510,  per  machine  is 
10*4,  and  per  consumer  is  r68  h.p.  From  these  figures 
it  will  be  seen  that  towns  of  this  class  still  offer  a  wide  field 
for  comparatively  large  motors. 

(b)  Metal  Manufactures. — Here  again  nearly  1  per  cent, 
(of  an  average  population  of  187,^00  in  eight  towns),  are 
electrical  consumers,  and  a  consumer  density  of  about  160 
per  sq.  mile  is  reached.  A  generator  capacity  of  some 
47,000  KW.  supplies  69,200  kw.  of  connected  load  and 
30,000  KW^  maximum  demand.  The  connected  load  con- 
sumer averages  4*8  KW.,  and  the  corresponding  maximum 
demand  is  2*6  KW.  (average  load  factor  =  19*1  per  cent.). 
The  annual  sales  per  consumer  averages  3,500  b.t.u.,  and 
of  the  total  sales,  38  per  cent,  is  for  traction  purposes. 
Nevertheless,  an  exceptionally  high  private  motor  h.p,  per 
consumer  (2*9  h.p.),  is  averaged,  and  the  private  motor  con- 
nections =  45*1  per  cent,  of  the  total  (this  high  figure  is 
largely  due  to  the  Birmingham  data).  The  average  h.p.  per 
private  motor  in  this  group  is  8*8  h.p. 

(c)  Miscellaneous  Manufactures. — In  the  42  towns  con- 
sidered in  this  group,  the  mean  population  is  110,800  and 
the  average  supply  area  8*25  sq.  miles.  The  total  generator 
capacity  (118,150  kw.  or  2,815  kw.  per  town),  supplies 
1'48  times  as  great  a  connected  load  and  0*73  times  as 
great  a  maximum  demand  ;  the  average  load  factor  is  18*5 
per  cent.  The  number  of  electrical  consumers  averages 
1"16  per  cent,  of  the  population,  and  the  connected  and 
maximum  loads  per  consumer  average  3*24  kw.  and  1'60  KW. 
respectively.  The  annual  consumption  per  consumer  (for 
non-traction  purposes)  is  2,200  b.t.u.  Among  8,630  private 
motors,  the  mean  horse-power  per  machine  is  6*7  h.p.  and 
per  consumer  is  1*29  h.p.  The  private  and  traction  motor 
loads  are  nearly  equal  (at  about  1,800  h.p.  per  town  or  30 
per  cent,  of  the  total  connections),  and  the  annual  traction 
sales  are  roughly  one-third  of  the  total  for  all  purposes. 

Conclusions. — No  such  treatment  as  the  present  can  te 
complete,  since  so  large  a  portion  of  the  fundamental  data 
required  is  inaccessible  if,  indeed,  existent.  Yet  greater  are 
the  difficulties  to  be  faced  when  seeking  a  comparison  of  the 
electrical  development  attained  in  various  groups  of  towns. 
In  such  a  case,  the  very  bases  of  comparison  are  largely 
indeterminate,  and  there  is  obviously  no  definable  connection 
between  the  conditions  and  results  existing  in  various  towns. 
Table  IV,  however,  collects  sundry  data  from  Tables  II  and 
III,  whence  we  may  make  the  following  observations.  The 
weight  to  be  attached  to  these,  and  other  conclusions  drawn 
from  the  same  source,  depends  essentially  upon  the  par- 
ticular object  in  view  and  its  relation  to  various  factors 
which  cannot  directly  be  taken  into  account. 

The  number  of  towns  considered  in  each  group  is 
obviously  connected  with  the  validity  of  the  various  averages 
deduced,  tliough  here  again  the  averages  deduced  for  thet 
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seven  "  f n'lniti-iil  .Caatres  "  (0(jlumii  1)  are  uuloubt'iily 
more  si'^^iiificaub  th n  the  corro3p-)ndin,'  tviam  for  th>  42 
miscolliinc  )us  minufactnrinj^  towns  treated  in  C)lum'i  11. 
Acoara;y  of  classification  for  tli-;  object  in  view,  and 
similarity  of  coniitions  from  the  nbandpoinb  assumed,  are 
of  the  utmost  importance  in  determining]^  the  value  of  the 
results. 

Population,  supply  area  and  number  of  consumers  are,  of 
TOurse,  inter-connected,  though  according  to  no  simple  law. 
The  nature  of  the  industries  carried  on  in  the  various  areas, 
the  geographical  circumstances  of  the  latter,  and  the  wealth 
or  poverty  of  the  inhabitants,  are  only  a  few  of  the  factors 
determining  the  result.  We  wish  to  observe  the  effect  of 
^•ariations  in  as  many  as  possible  of  these  factors,  but  only 
too  many,  even  of  those  closely  dependent  on  industrial  con- 
ditions, are  greatly  distorted  by  irrelevant  local  circumstances, 
or  inter-connected  with  more  or  less  pertinent  matters,  in  so 
complex  a  manner  as  to  render  hopeless  any  attempt  at  a 
really  detailed  analysis. 

The  number  of  consumers  as  a  percentage  of  the  total 
population  naturally  reaches  a  maximum  in  the  "  industrial 
centres  "  group  (2-8  per  cent.),  where  also  the  maximum 
consumer  density  (455  per  sq.  mile  of  supply  area)  is  to  lie 
found.  The  corresponding  figures  for  the  80  "inland 
towns,"  dealt  with  in  Column  1,  are  approximately  1-5  per 
cent,  and  220  per  sq.  mile. 

The  mean  generator  capacity  per  town  is  far  greater  in 
the  industrial  centres  and  ports  than  in  any  other  cases 
treated.  The  total  connections,  excluding  traction,  range 
from  1'2  to  1-5  kw.  per  kw.  of  generator  capacity  (to  allow  foi- 
the  total  H.p.  of  traction  motors  in  service,  these  limits  must 
be  increased  by  20-50  per  cent.^see  Table  III).  From 
0*58  to  0*76  KW.  of  maximum  demand  is  supplied  per 
1*00  KW.  generator  capacity,  the  highest  values  of  this  ratio 
(i.e.,  the  most  complete  utilisation  of  generator  capacity) 
being  found  in  the  group  of  cotton  manufacturing  towns. 
Closely  allied  to  these  factors  is  the  load  factor,  the  average 
value  of  which  ranges  from  17*5  per  cent,  to  21  per  cent., 
being  a  maximum  in  the  industrial  centres  and  a  minimum 
in  the  inland  towns. 

The  connected  load  per  head  of  population  reaches  its 
maximum  value  (0"083  K\v.)  in  the  industrial  centres  group, 
but  the  mean  connections  iper  consumer  are  considerably 
higher  (4*8  kw.)  in  the  cotton  than  in  the  industrial  centres 
group  (8*5  kw.),  where,  however,  the  percentage  of  consu- 
mers is  higher. 

Per  head  of  population,  the  total  annual  sales  for  all  pur- 
poses is  44'5  B.T.u.  in  the  average  inland  town,  and  reaches 
its  maximum  value  of  about  94  b.t.u.  in  the  industrial 
centres  group.  Of  this  total,  from  24  per  cent,  in  the  mis- 
cellaneous manufacturing  towns  up  to  40  per  cent,  in  the 
inland  towns  is  required  for  traction  purposes.  In  the  great 
industrial  centres  about  one-third  of  the  total  sales  goes  to 
the  tramway  load.  The  traction  motor  horse-power  installed, 
as  a  percentage  of  the  private  motor  connections,  ranges  from 
46  per  cent,  in  the  miscellaneous  metal  manufacturing  towns 
(total  sales  per  head  of  population,  54  b.t.u.  per  annum),  to 
129  per  cent,  in  the  cotton  group  ;  the  corresponding  figure 
for  the  woollen  towns  is  73  per  cent. 

As  a  J3ercentage  of  the  total  non-traction  connections, 
private  motors  range  from  29  per  cent,  in  the  miscellaneous 
machinery  group  to  46'5  per  cent,  in  the  iron-making 
centres,  a^id  48'8  per  cent,  in  the  shipbuilding  towns.  In 
the  "inland  towns  "  group  this  percentage  is  36*5  per  cent., 
faUing  to  31*5  per  cent,  in  the  "  industrial  centres." 

The  industrial  centres  have  by  far  the  greatest  total  h.p. 
of  private  motors  per  town,  but  the  highest  average  h.p. 
per  individual  motor  is  attained  in  the  miscellaneous 
machinery  group  (10"4  h.p.,  as  against  7*2  h.p.  in  the  inland 
towns,  8'6  h.p.  in  the  ports  and  9'3  h.p.  in  the  industrial 
centres).  The  motor  h.p.  per  consumer  varies  from  1*5  h.p. 
in  the  ports  and  industrial  centres,  to  2*3  h.p.  in  the  cotton 
and  shipbuilding  groups,  and  2*9  h.p,  in  the  miscellaneous 
metal  manufacturing  towns. 

The  average  price  quoted  for  electricity  supply  for  power 
purposes  in  the  various  groups  of  towns  ranges  from  l"3Gd. 
per  B.T.U.  in  the  iron-making  centres  to  l-83d.  per  b.t.u.  in 
the  woollen  group.  The  corresponding  mean  of  the  power 
tariffs  '\p  390  supply  districts  being  2-Od.  per  B.T.U.,  it  will 
be  seen   that  the  above  limiting  figures  are  respectively 


68  percent,  and  92  per  cent,  of  the  average  for  the  whole 
country. 

To  attempt  the  determination  of  an  order  of  development 
from  tin;  criteria  given  in  Table  IV  could  only  aronsc 
controversy.  The  reader  will  at  once  K'»e  which  groups  show 
maximum  development  as  judged  by  various  standards 
(different  standards  yielding  a  different  order  of  merit),  and 
which  groups  show  possibilities  of  further  development  in 
these  or  other  directions. 

In  a  mavss  of  figures  gleaned  from  many  sourceg, 
discrepancies  almost  inevitably  appear,  but  the  writer  trusts 
that  any  found  herein  are  attributable  to  no  more  gerioui 
cause  than  differences  in  the  number  of  towns  on  which 
various  averages  are  based  (in  cases  where  incomplete  data 
are  available). 


TRADE    STATISTICS    OF    PERU. 


The  followini?  fipfures,  showinj?  the  imports  of  electrical  and  similar 
groods  into  Peru  durinsr  the  year  1H09,  are  taken  from  the  recently 
issued  official  trade  statistics.  The  figures  for  1H09  are  added  for 
purposes  of  comparison,  and  notes  of  any  increases  or  decreases 
are  given  : — 

1908.  1909. 


£ 

Scientific  inMnnnents  and  apparatus. — 

3,000 
3,000 
2,000 
1,000 
1,000 


Increase  or 
decrease. 


From  Germany    ... 
„      France 
„      Great  Britain 
„      Belgium    ... 
„      Other  countries 

Total 


10,000 


Telegraph  and  telephone  instrument)! 
and  apparatus. — 


From  Germany    ... 

,,  United  States 
„  Great  Britain 
„      Other  countries 

Total 


800 

2,000 

100 

100 

3,000 


Machinery,  other  than  printing  machines, 
motors,  pumps,  ^'c. — 

From  Germany 20,000 

„      Belgium 2,000 

„      United  States       ...  98,000 

„      Great  Britain       ...  10,000 

„      Other  countries    ...  6,000 


Total 

Iron  wire. — 

From  Germany    ... 
„      United  States 
„      Great  Britain 
„      Other  countries 

Total 

llaiU.— 

From  Belgium     ... 
„      United  States 
,,      Great  Britain 
,,      Other  countries 

Total 

liailicag  material. — 

From  Germany   ... 

„      Belgium     ... 

„  United  States 
Great  Britain 
Other  countries 


1) 


Total 

Coal.— 

From  Germany   ... 
„      Australia  ... 
„      United  States 
„      Great  Britain 
„      Other  countries 

Total 


136,000 


2,100 
2,100 
2,600 
2,700 

9,500 


7,000 

191,000 

8,000 

1,000 

207,000 


7,000 

23,000 

51.000 

6,000 

2,000 

89,000 


18,000 

99.000 

9,000 

239,000 

22,000 

387,000 


4,000 
1,000 
2.000 
2,000 
1,000 

10,000 


800 

1,300 

100 

100 

2,300 


U,000 

2,000 

22.000 

15.000 

3,000 

56,000 


1,300 

2,400 

2,400 

700 

6,800 


17.000 

35,000 

4,000 


56,000 


35,000 

16,000 

4,000 


55.000 


6,000 

23.000 

9,000 

152,000 

4,000 

194,000 


-I-      1.000 
—     2,000 

+     1,000 


—       700 


—        700 


—  6,000 

—  76,000 
-h     5,000 

—  3,000 


—  80,000 


—  800 
-I-  500 

—  200 

—  2.000 


—     2,700 


+   10,000 
—156,000 

—  4,000 

—  1.000 


—151,000 


—  7,000 
+  12,000 

—  35,000 

—  3,000 

—  2.000 


—  34,000 


—  12.000 

—  76,000 

—  87,000 

—  18,000 


—193,000 
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Pumps,  viators,  ^-c.  ('iHcludes 
eh'Ptnc  vtofor.f). — 

From  Germany    ... 
„      Belgium    ... 
„      United  States 
„      Great  Britain 
„      Other  countries 

Total 


1908. 


13.000 

3,000 

92,000 

41,000 

2,000 

151,000 


il 


6,000 

2,000 

38,000 

61,000 

3,000 

110,000 


Increase  or 
decrease. 


7,000 

1,000 

54,000 

20,000 

1,000 


NEW    PATENTS    APPLIED    FOR. 

(NOT   YET   PUBLISHED.) 


1912. 


+ 

+ 


—  41,000 


The  following:  details  are  available  for  goods  further  sub-divided, 
but  full  details  as  to  the  countries  from  which  they  are  imported 
can  be  given.  Reference  to  the  above  figures  will,  however,  give 
some  indication  : — 


Morse   telegraph   apparatus 

58 

121 

+ 

63 

Ditto,  without  clockwork... 

110 

111 

+ 

1 

Electric  bells 

126 

88 

— 

38 

Galvanometers        

26 

34 

+ 

8 

Telephones 

1,083 

285 

— 

798 

Motors  of  all  kinds — steam, 

electric,  hydraulic,  &c.  ... 

128,000 

87,000 

— 

41,C0O 

Meters   and   regulators    for 

electric  light       

393 

160 

— 

227 

Parts  of  motors,  &c. 

9,000 

13,000 

+ 

4,000 

Armoured  cables  of  copper 

16 

10 

— 

6 

Flexible  cords  covered  with 

cotton,  wool,  &c 

1,053 

1,318 

+ 

265 

Ditto,  covered  with  silk    ... 

56 

26 

— 

30 

Arc  lamps 

399 

384 

— 

15 

Incandescent  lamps 

3,592 

4.062 

+ 

470 

FOREIGN   AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

FRANCE.— The  French  Customs  Authorities  have  decided  that 
drums  for  steam  turbines  of  iron  or  steel  shall  be  dutiable 
as  "detached  parts  of  machines,"  if  in  the  rough  state  or 
trimmed,  at  rates  varying  from  8  fr.  per  100  kg.  for  heavy 
goods  to  20  fr.  per  100  kg.  for  light  goods.  If  in  the 
worked  state,  these  drums  are  to  be  dutiable  as  "parts  of 
turbines  driven  by  steam,  gas,  petrol,  or  any  other  gaseous 
or  explosive  mixture  "  at  the  rate  of  30  fr.  per  100  kg.  if 
weighing  200  kg.  or  more  and  40  fr.  per  100  kg.  if  weighing 
less  than  200  kg. 

AUSTRALIA. — With  reference  to  the  previous  notice  in  the  Elec- 
trical Review  regarding  Australian  revision  of  duties  on 
electrical  goods,  it  is  to  be  noted  that  further  important 
amendments  have  now  been  made.  The  chief  of  these  is 
that  in  future  preferential  treatment  will  be  given  to  certain 
British  electrical  machines.  Formerly,  British  machines 
were  dutiable  at  the  same  rates  as  foreign,  but  for  the 
future  the  following  discrimination  will  be  made  : — 


Dynamo-electric  machines  up  to 
the  capacity  of  200  h.p.  ; 
static  transformers  and  induc- 
tion coils  for  all  purposes  ; 
electric  fans    ...         

Dynamo-electric  machines  over 
the  capacity  of  200  H.r. 


Rate  for  Rate  for 

British  goods,    foreign  goods. 


20  per  cent.     25  per  cent. 
m      „  171      „ 


The  following  decisions  as  to  the  duties  to  be  applied  to  certain 
electrical  and  similar  goods  have  also  been  published  : — 


Contact  breakers.  Telewriter 

Gas  machine,  Sim  pi  trol.  System  C 

Centrifuge,  electrical,  including  motor  which  is  an 

integral  part  thereof  (used  in  cream  testing) 
Motor-car  lamps,  electric  (head,  side  or  rear,  similar 

to  ordinary  gas  or  oil  lamps  but  illumined  by 

an  electric  filament  lamp)  ... 


10  per  cent. 

20       „ 

Free 


15  per  cent. 


Note. — The  rates  quoted  are  in  all  cases  those  leviable  under  the 
British  Preferiential  Tariff. 

NEW  ZEALAND.— The  Customs  authorities  have  decided  that 
electric  cables  in  sets,  with  terminals  affixed,  enclosed  in 
flexible  tube  are  to  be  dutiable  at  the  rate  of  20  per  cent. 
ad  ral.  if  of  British  origin,  and  at  the  rate  of  30  per  cent. 
fid  ral.  if  of  foreign  origin. 

BOLIVIA.— The  Board  of  Trade  have  been  informed  by  telegraph 
from  Bolivia  that  from  January  Ist,  1912,  the  duties  fornieiiy 
leviable  on  all  goods  imiX)rted  into  that  country  have  been 
increased  by  lo  per  cent. 


Compiled  expresBly  for  this  Journal  by  Messrs.  W.  P.  Tbompsor  A  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


C.   Partington. 


Hutchinson  and 


Neave  and  Cal- 


20.    "  Battery  lamp  for  miners  and  the  like."    J.  Mason.    January  1st. 

2S.    "  Primary  batteries."    H.  E.  Fey.    January  1st. 

:)0.    "Electrical  switches  .and  fuses  combined."    IJ.  W.  Bill.    January  1st. 

32.  "  Means  for  and  methods  of  charging  and  dii^chavging  electric  accumu- 
lators or  secondary  batteries."  A.  M.  Taylor.  (Addition  to  20,906/1910.) 
January  1st. 

37.  "Starting  means  for  vapour  electric  devidisB."  F.  Conrad.  (Conven- 
tion date,  January  7tli,  1911,  United  States.)    January  lEt.    (Complete.) 

38.  "  Electrical  terminal  devices."  Y.  Sakai.  (Convention  date,  January  7tta, 
1911,  United  States,)    January  1st.    (Complete.) 

44.  "  Dynamo-electric  machines  of  the  homopolar  type."  F,  H.  Loring. 
January  1st. 

71.    "  Storage  battery  lamps."    C.  B.  Bartley.    January  1st. 

81.  "  Joint  for  the  metallic  coverings  of  insulated  electric  wires."  F.  J. 
Whiting.    January  1st. 

86.  "  Wireless  telegraph  receivers."  G.  Marconi  and  C.  S.  Franklin. 
January  let,    (Complete.) 

88.  "  Electric  switches  and  circuits."  G.  H.  Batley  and  J.  M.  Bein. 
January  1st.    (Complete.) 

120.  "  Memorandum  and  like  appliances  for  use  in  connection  with  tele- 
phones and  other  purposes."  E.  F.  M.  Branson  and  F.  H.  Bowden  (trading  as 
Branson  &  Bowden).    January  2nd. 

129.    "  Electric  safety  lamps."    H.  J.  Dean.    January  2nd. 

140.  "Apparatus  for  heating  water  by  electricity."  J.  Shanks  and  J.  A.  G. 
Shanks.    January  2nd. 

141.  "Heating  elements  forelectric  radiators  and  for  other  purposes."  J. 
Shanks  and  J.  A.  G.  Shanks,     January  2nd. 

143.  "  Automatic  signalling  on  electric  tramways."  L, 
January  2nd, 

IfiO,  "Controlling  devi«e  for  electric  circuits,"  R,  H, 
F,  WiLKiNS  &  Bro.,  Ltd.     January  2nd. 

163,    "Mechanical  connectors    for  electric  cables."    F. 
lender's  Cable  and  Construction  Co.,  Ltd.    January  2nd. 

181,    "  Electric  batteries."    P.  L.  Liney.    January  2nd. 

183.  "  Vapour  electric  apparatus,"  P,  C,  Hewitt,  (Convention  date, 
January  3rd,  1911,  United  States.)    January  2nd,    (Complete,) 

190.  "  Electrically-operated  telphers  and  tracks  therefor."  R.  P.  Strachan 
and  Strachan  &  Henshaw,  Ltd,    January  2nd. 

192.  "  System  of  alternating  magnetic  flux  applicable  to  magneto  electric 
machines  and  to  alternate  current  machines."  Hoc.  d'Electrjcite  "  Nilme- 
LioR."  (Addition  to  22,053,  1911,  Convention  date,  June  8th,  1911,  France,) 
January  2nd.    (Complete.) 

193  "  Electric  indicating  instruments."  The  British  Thomson-Houston 
Co.,  Ltd.    (General  Electric  Co.,  United  States.)    January  2nd. 

229,  "Illuminated  signs  for  use  with  arc  lamps,"  W,  J,  Seville. 
January  3rd, 

249.  "  Registering  and  recording  mechanism  for  electric  meters  or  the  like." 
C.  I,  Hall,  (Convention  date,  January  3rd,  1911,  United  States.> 
January  3rd.    (Complete.) 

285.  "Electric  connecting  plugs."  British  Thomson-Houston  Co.,  Ltd, 
(General  Electric  Co.,  United  States.)    January  3rd, 

290.  "  Automatic  instantaneous  switches  for  alternating  and  direct-current 
circuits."  A.  M.  Taylor.  January  4th.  (Addition  to  No.  7,041/1910.) 
January  4th. 

315.    "  Fusible   cut-outs."    C.  M.  Dorman  and  A.  R.  Smith  and  H.  G. 
January  4th.    (Complete.) 

330.     "  Oil  immersed  electrical    switches    and  circuit  breakers." 
Schultz.    January  4th. 

334.    "  Telephone  appliances,"    V,  D.  Evans.    January  4th. 

"  Telephone  hearing  appliances."    V.  D.  Evans.    January  4th. 
"  Construction  of  secondary  batteries."    H.  Leitner.    January  4th. 
"  Adjustable  inductance  coils."  R.  A.  Fessenden.  (Divided  application 
,  2,617  of  1911,  February  1st.      Convention  date,  February  2nd,  1910, 
United  States.)    January  4th,    (Complete), 

374.  "  Methods  of  obtaining  continuous  currents  from  alternating  current 
circuits."    A.  M.  Taylor.    (Addition  to  No.  20,867  of  1909.)    January  4th. 

375.  "Ignition  spark  detector  for  internal  combustion  engines,"  R.  G. 
Moseley.    January  4th. 

378.  "  Adapter  for  converting  ordinary  socket  electric  conduit  fittings  into 
grip  continuity  electric  conduit  fittings."    H.  A.  Wilkes.    January  5th. 

387.    "  Electric  heating  elements."    E,  Townshend,    January  5th, 

392,    "  Electric  lighting  switch  lock,"    V,  E,  Whalley.    January  5th. 

416.    "Telephone  receiver  holder."    H.Brown.    January  5th, 

491.  "  Anti-vibration  suspension  device,  applicable  for  electric  lamps." 
A.  W.  Sparkes.     January  6th, 

523,  "Electric  controller  regulators,"  H,  Sefton-Jones,  (American 
Automotoneer  Co,,  U.S.)    January  Cth. 

528.  "Circuit  arrangements  for  connecting  a  trunk  line  telephone  exchange 
with  the  subscribers  of  a  local  automatic  exchange."  Siemens  Bros.  &  Co., 
Ltd,    (Siemens  &  Halske  Akt,-Ges.,  Germany.)    January  6th.    (Complete.) 

535.  "Terminals  such  as  contacts  and  electrodes  in  electrical  apparatus." 
British  Thomson-Houston  Co.,  Ltd,  (General  Electric  Co,,  United  States,) 
January  6th, 
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We  have  often  fx>inted  oat  the  immense  field  for  develop- 
ment offered  by  the  electric  automoVjile,  and  deplor«,-d  the 
ahsence  of  any  orj^anised  attempt  to  exploit  it  in  this 
country,  while  referring  with  envy  to  the  guccesH  achieved 
by  our  f'-iends  in  the  United  States.  This  feeling  h  revived 
by  a  review  of  the  f>a8t  year's  progress  which  api^eared  in 
the  Electrical  World  of  .Jannarr  6th.  l^t  only  is  the 
-  private  electric  vehicle  widely  adopted  in  the  States,  but  also 
the  commercial  vehicle  in  even  larger  measure — a  sure  proof 
that  it  is  not  merely  to  the  acknowledged  convenience, 
reliability  and  ease  of  control  of  the  electromobile  that  the 
popular  appreciation  of  it  is  due,  but  to  its  economy  com- 
pared with  other  types  of  automobile.  We  are  told  that  the 
pleasure  vehicle  is  now  so  common  a  feature  in  most  of  the 
larger  cities  that  it  no  longer  attracts  attention  ;  in  Denver, 
for  example,  one  person  in  every  200  owns  an  electric 
pleasure  car,  and  electromobiles  are  met  with  in  profusion  in 
both  the  shopping  and  the  residential  quarters  of  the  town. 
The  commercial  electric  vehicles  in  use  in  the  States,  for 
every  kind  of  service,  number  about  7,000,  and  represent  an 
income  to  the  electricity  supply  companies  of  about  £600 
a  week.  They  are  said  to  constitute  probably  one-third  of 
the  "  motor  trucks  "  in  service  in  the  United  States,  and  if 
they  increase  in  number  at  the  present  rate  of  expansion,  in 
two  years  more  they  will  contribute  over  £00,000  a  year  to 
the  central  stations  for  battery  chargmg.  Each  of 
these  commercial  electromobiles  consumes  from  4,00o 
to  12,000  KW. -hours  per  annum,  and  the  economical  working 
of  the  vehicles  is  leading  to  their  rapid  multiplication.  So 
highly  is  the  electric  "  truck "  appreciated  by  the  railway 
and  steamship  companies,  the  police  authorities  and  the 
insurance  interests,  owing  to  the  improvement  in  the  traffic 
conditions  in  narrow  streets  and  on  wharves  and  docks  where 
it  is  used,  that  it  is  becoming  a  "  privileged  character  "  in 
the  eyes  of  these  people.  The  electromobile  is  also  making 
its  way  into  fire  service,  where  its  reUability,  speed,  and 
flexibility  of  control,  are  strong  points  in  its  favour.  It  is 
estimated  that  the  tonnage  of  street  haulage  is  no  less  than 
l(j  times  that  of  train  haulage,  and  that  if  none  but  electric 
'•  trucks "  were  used  in  Greater  New  York,  the  present 
central-station  load  would  bo  increased  IC  times. 

In  view  of  these  vast  possibilities  and  the  successeg 
already  achieved,  a  determined  propaganda  has  been 
organised  to  develop  electric-vehicle  transportation  in  the 
Eastern  States,  various  Associations  and  companies  co- 
operating for  the  purpose.  Over  £200,000  worth  of  electric 
vehicles  are  now  in  course  of  construction,  and  a  great 
advance  is  confidently  anticipated  during  the  current  year. 

In  the  meantime,  what  are  icv  doing  r  Nothing  !  The 
history  of  public  electric  vehicle  enterprise  in  this  country 
has  been  one  continuous  record  of  disappointment  and 
failure ;  the  field  has  been  infested  with  company 
promoters    i'ud    financial    jugglers,    who    care   nought   for 
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the  industry  and  seek  only  to  enrich  themselves  at  the  cost 
of  a  too-confiding  public,  which  pays  no  heed  to  the  warn- 
ings of  the  technical  Press,  and  therefore  pays  the  penalty 
of  its  rashness.  Not  all,  it  is  true,  have  been  enterprises  of  this 
class ;  honest  ventures  there  have  been,  and  are,  but  they  have 
lacked  support,  as  is  too  often  the  fate  of  genuine  industrial 
enterprise  in  this  country,  where  capital  is  always  ready  to 
finance  a  wild-cat  scheme.  But  almost  all  have  shared  the 
same  sad  fate.  Yet  there  is  no  fundamental  reason  why  electric 
road  vehicles  should  fail  here,  while  they  are  successful  in 
America.  It  certainly  is  not  the  cost  of  energy— nowhere 
in  the  world,  on  the  whole,  is  electrical  energy  so  cheaply 
available  as  in  this  country.  Our  lead  storage  batteries  are 
as  good  as  any  made  elsewhere,  our  cars  are  unexcelled.  In 
one  important  respect  the  American  procedure  has  differed 
from  ours ;  there,  it  appears,  private  concerns  have  been 
induced  to  adopt  the  electric  vehicle,  while  here  public  trans- 
port service  and  the  hiring  system  have  mainly  absorbed  the 
attention  of  those  interested  in  this  business. 

Is  there  not  here  a  magnificent  opportunity  for 
some  person  or  society  to  develop  what  would  be  a  prac- 
tically new  field  for  the  electrical  trades  ?  Suppose,  for 
example,  one  or  more  of  the  great  carriers  were  induced 
to  adopt  electric  parcel  delivery  vans,  under  a 
guarantee,  for  a  stated  period — the  vehicles  being  returned 
daily  to  a  garage  for  inspection  and  charging.  Excellent 
terms  for  energy  should  be  readily  obtainable  from  almost 
any  of  the  Metropolitan  supply  authorities  for  a  load  which 
would  never  come  on  the  peak,  and  Avhich,  for  example, 
would  be  a  godsend  to  companies  supplying  a  West-End 
residential  district  where  a  power  load  does  not  exist. 

There  are  strong  grounds  for  believing  that  if  such  a  trial 
were  made  on  an  adequate  scale,  under  expert  supervision, 
it  would  prove  a  success,  and  would  be  an  object  lesson 
which  other  carrying  companies  could  not  fail  to  take  to  heart. 
What  is  wanted  is  proper  business  organisation  and  co-opera- 
tion for  the  purpose.  The  supply  authorities  themselves 
should  be  the  first  to  back  up  such  a  scheme — but  somehow 
there  is  a  pitiful  lack  of  energy  and  enterprise  among  our 
central-station  managers,  with  rare  but  honourable  exceptions. 
Why  don't  they  wake  up  and  create  a  demand  for  their 
(X)mmodity  ? 


A  1)    d  T  tt  ^^   ^^^^  °^  *'^®  proposed  activities  of 

the  prospective  Association  of  Consulting 
Engineers,  it  may  not  be  without  interest  to  consider  for  a 
moment  the  procedure  of  the  parent  Institutions  with 
regard  to  professional  etiquette.  The  Civil  Engineers,  for 
example,  not  very  long  ago  codified  the  laws  of  professional 
good  form,  and  the  Electrical  Engineers  propose  to  adopt  the 
same  code  practically  veihatim.  But  the  rules  have  been 
recognised  in  principle  for  many  years,  and  the 
mere  casting  of  them  into  the  shape  of  a  formal  code  did 
not  create  them.     Will  it  lead  to  their  enforcement  ? 

Is  there  any  case  on  record  where  either  Institution  has 
ever  taken  drastic  steps  to  deal  with  the  notorious 
infractions  of  the  rules  which  have  been  committed  in  the 
broad  light  of  day  ?  We  know  of  none.  We  have  before 
us  as  we  write  a  blatant  example  of  breach  of  professional 
etiquette  ;  it  is  a  leaflet  issued  by  an  insurance  company, 
which  bears  the  name  of  the  chief  engineer  of  the  company 
in  bold  type,  followed  by  a  string  of  letters  which  include 
those  indicating  his  connection  with  the  Institution  of  Civil 
Engineers,  together  with  the  name  of  a  colleague  claiming 
membership  of  both  the  Institutions  above  named.  The 
leaflet  offers  plans  and  specifications,  and  advice  as  to  the 
improvement  of  existing  plant  and  the  laying  out  of  new 
plant  ;  reference  is  made  to  the  "  consulting  work  "  of  the 
company,  which  appears  to  embrace  practically  all  branches 


of  steam  and  electrical  engineering — in  a  word,  it  is  a  bare- 
faced advertisement  inviting  the  appointment  of  the  company 
as  consulting  engineers. 

Has  either  Institution  lifted  a  finger  to  put  a  stop  to  this 
practice,  or  to  expel  the  engineers  named  on  the  circular 
from  membership,  as  laid  down  by  the  code  ?  If  so,  we  have 
yet  to  hear  of  it.  Other  insurance  companies  advertise 
their  staffs  as  consulting  engineers  in  similar  fashion.  A 
more  flagrant  breach  of  the  letter  and  spirit  of  the  code  it 
would  te  difficult  to  find — but  nothing  is  done. 

Not  only  is  this  advertising  by  circular  freely  carried  on 
without  interference  from  above,  but  the  companies'  agents 
act  as  touts  and  canvass  for  consulting  work  ;  we  have  been 
informed  that  they  even  have  the  hardihood  to  depreciate 
the  work  of  consulting  engineers  whose  clients'  plant  they 
insure,  with  a  view  to  securing  the  work  of  advising  on 
extensions.  Moreover,  the  companies  are  not  above  accept- 
ing fees  on  a  scale  that  can  only  be  regarded  (by  consulting 
engineers)  as  blacklegs'  pay — of  the  order  of  2  per  cent. 

It  cannot  be  contended  that  the  Institutions  have  not 
been  aware  of  these  doings ;  not  only  have  they  been 
notorious,  but  the  facts  have  actually  been  brought  to  their 
notice.  But  nothing  is  done.  Can  it  be  that  the  members 
of  the  Councils  are  debating  which  shall  cast  the  first  stone 
at  the  offenders  ?     Or  are  they  afraid  "i 


It  is  now  just  over  a  year  since  experi- 
^^^^'l^^^'^^^^^y  mental  working  with  the  single-phase 
in  Oermanr.  system  was  introduced  on  the  main  line 
between  Bitterfeld  and  Dessau,  and  the 
results  are  declared  to  have  been  extremely  satisfactory.  So 
much  so  that  the  Prussian  State  Railway  authorities,  as 
already  reported,  have  decided  to  proceed  with  the  electrical 
equipment  of  the  section  between  Halle,  Leipzig,  and 
Magdeburg,  which  has  a  total  length  of  97  miles,  and  the 
extension  of  the  power  station  at  Muldenstein  is  now  being 
carried  out.  According  to  Prof.  J.  Kollmann,  of  Dresden, 
the  working  conductor  on  the  Bitterfeld-Dessau  section, 
which  was  provided  in  equal  halves  by  the  Siemens-Schuckert 
Works  and  the  A.E.G.  respectively,  has  fully  answered  the 
purpose  during  the  year,  and  has  not  even  found  suflBcient 
employment  for  the  workmen  specially  appointed  to  attend 
to  its  maintenance.  The  working  conductor  is  supplied 
with  single-phase  current  at  10,000  volts  and 
15  periods.  Single-phase  current  is  produced  in  the 
power  station  at  3,000  volts,  and  is  transformed  up  to 
60,000  volts,  and  transmitted  to  the  sub-station  near 
Bitterfeld,  where  it  is  stepped  down  to  10,000  volts  for 
feeding  into  the  line.  It  has  been  ascertained  that  about 
80  per  cent,  of  the  total  return  current  goes  back  through 
the  rails.  As  soon  as  the  Halle-IiCipzig-Magdeburg  section 
has  been  completed,  it  is  intended  to  increase  the  pressure  on 
the  working  conductor  to  15,000  volts.  During  the  past  year 
eight  different  types  of  locomotives  have  been  employed  on 
the  Bitterfeld-Dessau  section,  these  including  not  only 
locomotives  specially  ordered  for  the  line,  but  also  some 
which  have  been  built  by  the  Siemens-Schuckert  Works  and 
the  A.E.G.  for  non-Prussian  railways ;  and  locomotives 
intended  for  the  Berlin  City  and  Circle  Railways  are  also  to 
be  tested  on  the  section  in  the  near  future.  Eighteen 
locomotives  have  been  constructed,  or  are  in  course 
of  building,  for  the  railway,  and  40  others  are 
to  be  shortly  thrown  open  to  competition,  and  are 
intended  for  the  extension  to  the  hilly  line  of  Lauban- 
Dittersbach-Konigszelt.  Shortly  before  the  close  of  1911  a 
new  type  of  locomotive  was  delivered  by  the  Bergraann 
Electricity  Works  Co.,  having  driving  wheels  of  1*6  m. 
and  running  wheels  of  1  m.  diameter,  and  a  maximum 
speed  of  86  miles  an  hour.  The  weight  is  66  tons,  of 
which  26  tons  are  due  to  the  electrical  equipment,  whilst 
the  other  high-speed  locomotives  have  a  weight  of  about 
70  tons.  A  goods  locomotive  has  been  furnished  by 
the  Schwartzkopff-Maflfei  AVorks,  of  Berlin,  and  a  loco- 
motive has  also  been  supplied  by  Brown-Boveri,  of  Mann- 
heim. Prof.  Kollmann  adds  that  the  single-phase  system 
has  achieved  an  undoubted  success  for  main-line  working, 
and  ho  expects  it  to  result  in  economy  in  operating  expenses 
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and  more  punctual  service  than  is  the  case  witli  stoani 
railways,  lb  is  believed  that  the  llalle-Leipzif^-Maf^deburg 
section,  which  is  practically  a  level  track,  will  ^)e  opened  for 
traffic  by  the  end  of  this  year. 


It  is  fashionable  among  men  of  business 
The  Rating  of    ^  ^j^^^  ^.j^^^  j^^    j^  uncertain  ;   that 

Machinery.  ,    -'   ,  ,     .  ,       ...... 

rather  than  submit  to  legal  decision,  it  is 

better  to  pay  up  and  have  done  with  it.  Among  the  legal 
questions  which  thus  puzzle  the  commercial  world,  there  is 
none  more  prominent  than  those  which  arise  out  of  the 
phrase  "  rating  of  machinery."  Is  machinery  rateable  ?  If 
90,  upon  what  basis  ?  These  questions  were  recently  con- 
sidered in  a  case  heard  by  the  Recorder  of  Leeds.  The 
owner  of  a  generating  station,  factory,  or  mill,  knows,  to  his 
cost,  that  there  are  tw^o  ways  in  which  his  rates  may  be 
increased.  Either  the  district  rate  may  be  raised — a  matter 
over  which  he  has  no  control — or  his  rateable  value  may  be 
increased,  a  matter  in  respect  of  which  he  may  appeal  from 
the  Assessment  Committee  to  the  Court  of  Quarter  Sessions. 
It  is  upon  such  appeals  that  legal  questions  are  generally 
discussed,  altliough,  of  course,  they  may  be  taken  to  a  higher 
Court.  la  recent  years  certain  manufacturers  have  made  a 
gallant  attempt  to  persuade  the  Courts  that  loose  machinery 
is  not  rateable,  that  is  to  say,  that  the  machinery  should 
not  be  taken  into  account  in  order  to  enhance  the  value  of 
the  premises.  The  House  of  Lords,  however,  has  finally 
decided  that,  in  accordance  with  the  practice  of  the  last  50 
years,  machinery  may  be  taken  into  account,  but  upon  no 
fixed  principle.  The  rating  authority,  apparently,  must 
make  an  estimate  of  the  amount  by  which  the  value  of 
premises  would  be  enhanced  to  a  prospective  tenant. 

In  the  case  in  question,  Messrs.  Greenwood  &  Batley, 
of  Leeds,  appealed  against  a  rateable  value  of  £6,050, 
which  had  been  imposed  upon  their  works  by  the  Guardians 
of  the  Bramley  Union.  It  was  alleged  that  the  valuer,  in 
order  to  bring  the  machinery  on  the  premises  into  rating, 
had  put  5  per  cent,  on  machinery  valued  at  £49,000.  It 
was  contended  that  this  was  a  wrong  principle  on  which  to 
fix  a  rate,  and  that  due  regard  had  not  been  had  to  the 
nature  of  the  premises  themselves.  The  mere  value  of  the 
macliinery  could  not  be  relied  on,  inasmuch  as  a  machine 
which  was  valuable  in  one  building  might  be  unworkable  in 
another.  It  was  pointed  out,  in  this  connection,  that  the 
works  in  question  were  extremely  inconvenient.  There  were 
a  large  number  of  processes  carried  on,  and  owing  to  the  fact 
that  the  works  had  grown  up  piecemeal,  they  were  badly 
arranged.  It  was  also  shown  that  in  consequence  of  high 
rates  on  machinery,  many  firms  had  left  Leeds  during  the 
last  few  years.  The  Recorder  of  Leeds  was  apparently 
impressed  by  these  arguments,  for  he  reduced  the  rate- 
able value  to  £4,872,  and  allowed  the  appeal  with  costs. 
No  general  principle  was  enunciated  by  him — indeed,  none 
could  be  ;  but  owners  of  electrical  and  other  machinery 
should  bear  in  mind  that  when  they  see  cause  to  quarrel  with  a 
rate  it  is  quite  legitimate  and  proper  to  draw  attention  to  the 
inconvenience  of  their  premises  for  the  purpose  for  which 
thev  are  used. 


,      ,     .    ^  Discussion    is    again   becoming    pro- 

London's  Con-    _•       .  ,1  i.  J     .  X       r    i^T. 

gested  Streets.  ""'^^"^  °°  ^^^  congested  state  of  the 
streets  of  London.  •  It  would  almost  seem 
that,  to  many,  this  state  of  congestion  has  only  just  made 
itself  visible.  It  is  not  long  since  a  Commission  sat 
upon  the  subject,  and  brought  forth  a  very  strenuous  pro- 
position, so  strenuous,  indeed,  that  it  was  promptly  shehed 
as  being  too  costly.  This  proposition  was  for  a  great 
thoroughfare  to  be  driven  boldly  through  huge  areas  of 
property  at  a  cost,  if  we  rightly  remember,  of  about  30 
million  pounds  sterling.  Some  critics  considered  not  only 
that  the  scheme  was  extravagant,  but  that  it  would 
not  deal  with  the  difficulty.  It  was  pointed  out  that 
the  congestion  arose  almost  entirely  from  tha  vehicular 
interference  at  right-angled  crossings,  and  it  was 
urged  that  all  the  congested  crossings  should  be  enlarged 


to  form  circnges  of  considerable  diameter,  ronnd  which  traffic 

would  circulate  clockwise.  Simple  as  Is  this  proposition,  no 
attempt  has  ever  been  ma^le  even  to  test  its  feasilnlity.  The 
circus  system  is  equally  applicable  to  tramways  and  to 
ordinary  vehicles.  Yet,  though  the  suggestion  was  public 
at  the  time  of  the  construction  of  the  L.C.C.  tramways, 
that  complicated  system  of  tramway  "  .special  work "  at 
the  Elephant  and  Castle  was  put  in  hand  withoot  an 
attempt  to  simpUfy  it,  even  by  a  partial  adoption  of  the 
circus  system.  From  time  to  time  proposals  have  been  pat 
forward  for  the  wjnstruction  of  shallow  subways  to  relieve 
the  surface  traffic,  but  the  cost  of  the  work,  as  exemplified 
by  the  subways  at  the  Bank,  Blackfriars,  and  the  Elephant 
and  Castle,  would  be  enormous.  Nobody  will  ordinarily 
use  a  tube  for  a  short  journey,  for  too  much  time 
is  consumed  in  the  lifts  and  in  waiting  for  trains 
down  bilow,  and  in  those  breezy  walks  up  hill  and 
down  dale,  which  appear  to  be  so  necessary  a  part  of  the 
design  of  the  tubes.  The  New  York  subway  certainly 
stands  first  in  the  solution  of  rapid  transit.  Yet  even 
shallow  subways  are  inferior  to  surface  automobiles  in  many 
respects,  and  the  resources  of  the  surface  are  not  exhausted, 
for  the  surface  has  never  yet  been  placed  in  a  position 
adequately  to  deal  with  traffic  ;  nor  can  it  so  be  placed  to 
deal  with  it,  unless  the  traffic  intersections  are  taken 
in  hand  and  dealt  with  on  the  lines  of  the  rotatory 
whirlpool,  into  and  out  of  which  any  vehicle  can  so 
easily  turn.  Meantime,  the  streets  are  made  the  roadway 
for  tramcars,  'buses,  taxis,  and  every  manner  of  vehicle,  and 
little  is  being  done  to  relieve  the  congestion  of  traffic. 


The  large  majority  of  the  great  firms 
General  ^^°  shsne  the  best  of  the  business  in  elec- 
Manager.  trical  matters,  are  limited  companies. 
Fundamentally,  the  executive  of  every  such 
concern  comprises  a  board  of  directors  with  a  general  manager 
responsible  to  it.  Given  a  weak  body  of  directors  and  a 
sufficiently  strong  general  manager,  it  is  obvious  that  he  can 
steer  the  ship  very  much  as  he  chooses.  But  given  a  strong 
director,  or  a  director  who  is  of  an  inquiring  turn  of  mind, 
what  power  can  he  exercise  over  the  general  manager  ? 
What  can  he  say  to  him  without  running  the  risk  of  an 
action  for  libel  or  slander  ?  That  some  power  and  some  con- 
trol should  be  exercised  is  manifest,  having  regard  to  the 
fact  that  responsibility  rests  with  the  directors  if  anything 
goes  wrong.  In  a  recent  cjise  in  the  King's  Bench,  the 
exact  position  and  rights  of  a  director  in  this  regard  were 
clearly  explained.  The  facts  were  very  brief.  The 
general  manager  of  an  insurance  company  made  a  statement 
to  his  board  which  one  member  of  that  board  characterised 
as  a  deliberate  falsehood.  The  manager  brought  an  action 
against  him  for  slander,  to  which  the  plea  of  privilege  was 
raised.  The  defendant  alleged,  in  effect,  that  the  words 
were  uttered  by  him  without  malice  and  in  the  honest 
discharge  of  his  duty  as  a  director.  A  City  of  London 
jury  found  as  a  fact  that,  although  the  accusation  was 
false,  there  was  no  malice  on  the  part  of  the  defendant.  He. 
accordingly,  obtained  the  verdict.  Mr.  Justice  Scrutton 
had  said,  in  the  couree  of  his  summing  up : 
"  Directors  of  a  company  have  a  duty  to  discuss 
the  affairs  of  their  company,  and  may  discuss  the 
conduct  of  the  company's  officials,  so  long  as  they  do  so 
honestly.  If  so,  they  are  privileged.  If,  however,  a  director 
does  not  use,  but  abuses  the  ocaision  by  showing  mahce  or 
spite,  the  privilege  is  gone.  .  .  .  The  position  of  a 
director  cannot  be  said  to  be  a  happy  one.  If  there  is  a 
general  manager,  and  the  directors  leave  Everything  to  him, 
it  is  said  when  things  go  wrong  :  '  You  left  everything  to 
the  manager  ;  you  did  not  do  your  duty  as  directors.'  If, 
on  the  other  hand,  the  directors  hold  their  own  views,  it  is 
sometimes  Sitid  they  are  interfering  with  the  general 
manager."  This  case  arose  because  the  general  manager 
thought  himself  slandered  ;  although  it  does  not  appear  that 
if  he  had  not  divulged  the  matter,  anyone  outside  the  board- 
room need  ever  have  known  that  the  words  were  spoken. 
The  lesson  of  the  case  for  the  general  manager  is  that  it 
is  no  use  being  too  thin-skinned. 
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ELECTRIC   POWER    FOR  THE    PANAMA 
CANAL.-II. 


By    JOHN   GEO.   LEIGH. 


As  already  suggested,  one  of  the  most  conspicuous  func- 
tions of  the  new  power  station  in  Gatun  spillway  will  be  to 
furnish  current  to  the  many  hundred  electric  motors  which 
are  to  be  installed  at  the  various  locks.  Of  these  a  large 
majority  will  be  employed  in  connection  with  the  gate- 
moving  and  other  operating  machinery  of  the  Canal,  and 
with  the  elaborate  system  of  culverts  and  valves  by  which 
the  lock  chambers  will  be  filled  and  unwatered. 

Consequent  upon  the  unprecedented  dimensions  of  the 
locks,  all  the  adjuncts  of  the  latter  are  necessarily  of  unusual 
size,  strength  and  capacity  ;  and  this,  of  course,  entails 
corresponding  features  in  the  design  of  the  electrical  equip- 
ment. To  appreciate  the  importance  of  the  work  imposed 
upon  the  latter — the  aggregate  weight  of  which  will  exceed 
7,000  tons — some  indication  of  the  various  machines  with 
which  it  will  be  associated  is  obviously  desirable,  and  even 
essential.  This  it  will  be  my  endeavour  to  furnish  in  as 
few  words  as  possible,  and  with  little  reference  to  details 
appertaining  more  closely  to  the  interests  of  the  mechanical 
than  the  electrical  engineer. 

For  the  design,  construction,  inspection  during  manu- 
facture, and  erection  of  this  machinery,  prime  responsibility 
falls  upon  what  is  called  the  first  division  of  the  office  of  the 
chief  engineer.  This  is  in  charge  of  Col.  H.  F.  Hodges, 
Corps  of  Engineers,  U.S.A.,  who,  ;prior  to  his  appointment 
to  membership  of  the  Canal  Commission  and  the  positions  of 
deputy-chairman  and  assistant  chief  engineer,  acted  for 
several  years  as  chief  purchasing  officer  and  head  of  the 
Canal  organisation  in  the  United  States — an  experience 
which  has  proved  of  great  value  to  the  Commission  (but 
possibly  not  altogether  to  the  liking  of  many  American  manu- 
facturers) in  connection  with  the  distribution  of  important 
contracts.  In  the  purely  technical  departments  of  his 
division.  Col.  Hodges  has,  enjoyed  the  advantage  of  the 
assistance  of  an  exceptionally  capable  staff,  prominent  among 
whom  must  be  mentioned  Mr.  Edward  Schildhauer, 
mechanical  and  electrical  engineer,  to  whom  has  been  com- 
mitted direct  charge  of  all  matters,  including  inspection  and 
erection,  connected  with  the  operating  machinery  and  elec- 
trical installations. 

To  open  and  close  the  46  mitring  mates  of  two  leaves 
each  with  which  the  locks  are  being  provided,  special 
machinery  has  been  invented  by  Mr.  Schildhauer,  and  a 
patent  has  been  issued  upon  it.  Each  leaf,  it  may  be  well 
to  recall  to  mind,  is  65  ft.  in  length  ;  48  are  77  ft.  high,  and 
the  height  of  the  remainder  varies — according  to  the  distance 
from  the  top  of  the  coping  on  the  lock  wall  to  the  top  of  the 
sill  on  the  concrete  floor  of  the  lock  chamber — from 
47  ft.  4  in.  to  82  ft.  The  weight  of  each  leaf  depends  upon 
its  height — for  all  the  gates  are  practically  identical  in 
design  and  construction — and,  so  far  as  revolving  parts  only 
are  concerned,  varies  from  27f>  to  450  tons.  One  gate- 
moving  machine,  with  individual  electrical  equipment,  will 
be  required  for  each  leaf. 

Fig.  5  is  a  photograph  of  Gatun  locks,  looking  south, 
showing  the  west  chamber  of  the  middle  lock,  with  the 
upper  lock  and  upper  guard  gates  in  the  distance  ;  while 
fig.  6,  also  a  photograph  from  Gatun,  illustrates  the  method 
of  construction  of  an  upper  guard  gate,  and,  indeed,  of  all 
the  lock  gates.  On  the  left  of  the  picture  is  lihown  the 
spacing  of  the  internal  girders,  while  the  leaf  on  the  right  is 
partially  completed,  so  far  as  its  steel  sheathing  is  con- 
cerned. 

The  essential  features  of  the  Schildhauer  machine  are,  first, 
a  "bull  wheel,"  19  ft.  2  in.  in  diameter,  a  combination  gear 
and  crank,  constructed  of  cast-steel,  and  weighing  approxi- 
mately 35,000  lb.,  which  is  mounted  in  a  hori7X)ntal  position 
on  the  lock  wall,  turns  on  a  large  centre  pin,  has  gear  teeth 
on  its  rim,  and  is  driven  by  a  single  pinion  on  a  vertical 
shaft ;  and,  secondly,  a  steel  rod,  or  strut,  connecting  the 
wheel  with  the  top  of  a  gate  leaf.  When  moved  through 
an  arc  ot  197°,  the  wheel,  operating  through  its  strut, 
opens  or  shuts  in  about   two    minutes — according   to   the 


direction  in  which  it  is  turned — the  gate  leaf  to  which  it. 
attached.  The  vertical  shaft  associated  with  it  is  driven 
by  a  bevel  gear  and  pinion,  the  latter  being  fast  on  a  hori- 
zontal shaft  which  passes  through  a  bulkhead  separating  the 
motor  and  wheel  chambers,  and  carries  a  gear  with  spring 
centre,  driven  by  a  pinion  on  the  back  shaft  of  the  motor. 

A  second  machine  required  in  the  operation  of  the  gates 
is  designed  to  force  the  laitter  to  perfect  mitre  and  lock  them 
in  that  position  when  they  are  closed.  It  consists  essentially 
of  two  box-shaped  castings,  one  bolted  to  the  outer  case  of 
the  top  girder  of  each  gate  leaf.  Of  these  castings,  one 
carries  a  pair  of  movable  jaws  and  their  operating  mechanism, 
and  the  other  a  large  pin  which  is  enclosed  by  the  jaws  when 
the  gate  leaves  are  brought  together.  A  prominent  feature 
of  the  mechanism  is  a  screw,  turned  by  a  bevel  gear  in  mesh 
with  a  bevel  pinion  on  the  motor-driving  shaft,  which  passes 
through  a  plug  bearing  and  is  connected  to  the  motor  shaft  by 
means  of  a  friction  cut-off  coupling.  The  motor  is  provided 
with  a  solenoid  brake,  by  which  the  machine  can  be  brought 
to  rest  instantaneously  when  the  current  is  shut  off  by  the 
limit  switch.  It  is  estimated  that  the  time  required  for  the 
completion  of  the  operations  for  which  this  mechanism  has 
been  devised  is  but  15  seconds.  In  this  case,  of  course,  only 
one  machine  and  installation  of  auxiliary  electrical  equipment 
are  required  for  each  gate,  or  pair  of  leaves. 

Ten  tenders,  ranging  from  $652,000  to  $862,000,  were 
submitted  for  the  supply  of  gate-moving  machines,  and  12, 
varying  from  $41,200  to  $71,500,  for  that  of  mitre-forcing 
machines,  each  without  electrical  equipment;  and  in  each 
case  an  award  was  made  to  the  lowept  bidder  for  a  sample 
trial  machine.  For  trial  motors,  orders  have  been  placed, 
after  long  delay,  with  the  Allis-Chalmers  and  General  Electric 
Companies.  To  the  tests  to  which  these  and  other  motors 
supplied  to  the  Canal  Commission  have  been  and  are  yet  to 
be  subjected,  I  propose  to  refer  at  some  length  in  a  later 
portion  of  these  articles. 

For  the  purpose  of  checking  the  flow  of  water  through  the 
locks  in  the  event  of  damage  to  the  gates,  or  of  repair  or 
other  work  in  the  lock  chambers  necessitating  the  shutting 
off  of  water  from  Gatun  Lake  level,  six  so-called 
emergency  dams  are  being  built.  These  will  be  placed  in 
the  approaches  to  the  upper  twin  locks  of  each  flight, 
about  200  ft.  above  the  upper  lock  gates.  The  total 
amount  of  metal  required  in  their  construction  is  estimated 
at  12,000  tons,  and  the  value  of  the  contract  which  has  been 
placed  for  their  supply  and  that  of  the  machinery  to  operate 
them  is  about  £461,100.  Each  dam  is  constructed  on  a  steel 
bridge  of  the  cantilever  type,  of  which  the  long  arm, 
intended  to  extend  over  the  lock  chamber  and  hold  the  dam, 
is  163  ft.  long,  and  the  short  arm  about  98  ft.,  the  extreme 
width  being  93  ft.  The  bridge  will  be  pivoted  on  the  side 
wall  of  the  lock  approach,  and  when  not  in  use  will  rest 
parallel  to  the  channel,  but,  when  required,  will  be  swung 
across  the  latter,  with  the  long  arm  resting  on  the  middle 
wall.  A  series  of  six  girders,  hinged  to  the  bridge,  will 
first  be  lowered  into  the  channel,  their  ends  resting  in  iron 
pockets  embedded  in  the  masonry  floor,  and  then  six  panels, 
or  gates,  moving  in  the  girders  on  roller  bearings,  will  be 
dropped  by  gravity  until  they  form  a  horizontal  tier  spanning 
the  lock  approach,  and  damming  the  water  to  a  height  of 
10  ft.  Successive  rows  of  six  panels  will  subsequently  be 
lowered  until  a  complete  closure  of  the  channel  is  effected 
from  the  bottom  upwards.  At  the  Gatun  and  Pedro 
Miguel  locks,  the  dams  will  be  provided  with  five  series  of 
panels,  but  at  Miraflores,  consequent  upon  the  lesser  depth 
of  water,  only  four  rows  are  required. 

Three  classes  of  machinery,  all  to  be  controlled  from  an 
operator's  house  erected  at  the  end  of  the  short  arm  of  the 
cantilever  bridge,  are  needed  for  the  working  of  these  dams 
— (1)  for  turning  the  bridge  ;  (2)  for  lowering  and  raising 
the  wicket  girders  ;  and  (3)  for  hoisting  the  panels,  or  gates. 
The  first  will  consist  of  two  motors  for  turnmg  each  bridge, 
a  limit  switch  preventing  operation  beyond  an  arc  of  90°,  and 
a  motor  for  driving  the  steel  wedges  which  will  hold  the 
bridge  firmly  in  place  across  the  channel  or  when  at  rest  on 
the  lock  wall.  The  machinery  for  operating  each  of  the 
wicket  girders  includes  two  hoisting  units  and  a  motor  unit, 
all  gearing  driven  from  the  latter  being  contained  in  oil- 
tight  cases  affording  complete  protection  from  the  weather. 
The  motor  is  started  by  turning  the  handle  of  the  controller 
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tx)  the  lowering  poaition,  and  r  snlenoid  at  the  same  time 
draws  a  jaw  chitch  on  the  mntor  sliaft  into  mesh  with  the 
high-speed  gearing,  tlie  girder  being  dropped  to  the  lock- 
approach  floor  in  about  four  minutes  at  a  quite  uniform  rate 
of  speed.  When  there  exists  necessity  to  raise  a  girder  against 
the  current,  to  allow  an  obstruction  to  Ije  washed  out  of  the 
floor  seat,  or  for  other  reason,  the  controller  handle  is  brought 
back  to  the  hoisting  position,  whereupon  the  clutch  is  engaged 


Fig.  .5.— Gatun  Locks,  looking  South. 

with  the  slow-speed  raising  gear,  permitting  a  return  of  the 
girder  to  its  original  position  in  about  18  minutes.  Move- 
ment in  either  direction  is  stopped  at  the  proper  time  by 
means  of  a  limit  switch.  The  machine  to  be  employed  in 
hoisting  the  several  gates  required  to  close  the  openings 
between  the  wicket  girders  consists  of  a  system  of  hoisting 
drums,  loose  on  a  common  drum  shaft,  which  is  motor 
driven  through  spur  gears  and  a  worm  and  worm  gear,  the 
last-mentioned  being  self-locking  and  capable  of  holding  a 
gate  in  any  position  when  the  motor  is  stopped. 

From  the  foregoing  it  will  be  seen  that  for  the  operation 
of  the  six  emergency  dams  there  will  be  required  12  motors 
for  driving  the  machines  employed  to  turn  the  bridges,  with 
six  limit  switches  and  six  motors  for  driving  the  wedges  ; 
36  wicket  girder  machines,  provided  with  36  motors  and  an 
equivalent  number  of  limit  switches  ;  and  36  gate-hoisting 
machines,  each  driven  by  its  individual  motor. 

The  next  appliances  connected  with  the  locks  to  which 
attention  must  be  directed  are  the  chain  fenders,  28 
in  number,  which  are  to  be  placed  at  various  points  in 
the  three  lock  flights.  Properly  speaking,  these  should  not 
.be  included  among  the  lock-operating  machinery,  but  rather 
under  the  head  of  protective  devices,  for  their  purpose  is  to 
prevent  from  being  rammed  the  gates  above  or  below  which 
they  are  placed,  by  forming  a  barrier  to  the  further  progress 
of  any  ship  approaching  a  lock  under  its  own  power,  or 
which  may  have  escaped  from  the  control  of  its  escort  of 
electric  towing  locomotives.  A  fender  chain,  therefore,  will 
always  be  in  service,  that  is,  stretched  across  a  lock  chamber 
or  approach  from  the  tops  of  the  opposing  walls,  except 
when  it  is  desired  that  a  ship  shall  pass  ;  it  will  then  be 
lowered  into  a  groove  provided  for  the  purpose  in  the  lock 
floor,  the  operation  of  lowering  or  raising  being  performed 
from  both  sides  by  mechanism  installed  in  the  lock  walls. 

During  the  past  three  years  or  more,  extended  studies 
have  been  made  by  the  Canal  Commission  with  a  view  to 
arriving  at  a  more  satisfactory  design  than  prevails  at  English 
docks  in  respect  of  the  method  of  producing  resistance  to 
the  paying-out  of  such  chains.  Attention  has  been  directed 
mainly  to  three  forms  of  resistance — the  raising  of  heavy 
weights,  the  friction  of  metallic  surfaces,  and  the  flow-  of  a 
fluid  through  small  orifices  ;  and  in  all  the  designs  studied, 
except  where  a  fluid  resistance  was  used  (the  cham  in  such 
cases  behig  raised  and  lowered  by  hydraulic  machinery), 
winding  machines  driven  by  electric  motors  were  adopted. 
The  result  of  the  studies  thus  far  must  be  regarded  as 
provisional,  it  having  been  decided  to  test  in  place  a  sample 
hydraulic  machine,  and,  pending  the  issue  of  this  trial,  to  hold 
in  abeyance  the  definite  adoption  of  any  particular  system. 
As  at  present  arranged,  therefore,  the  fender  chain  mechanism 


will  (X)nsist  in  the  main  of  a  system  of  hydraalic  cylindeni, 
of>erated  by  a  centrifugal  pump  connected  to  a  motor,  and  of 
the  necessary  sheaves,  bearings  and  connections  for  attaching 
and  supp^jrting  the  chains.  Should  this  apparatus  prove 
unsatisfactory,  there  is  little  doubt  that  friaional 
rcsistiincea,  with  increased  electrical  equipment,  wiJl  be 
substituted. 

The  incident,  or  conflict,  if  such  it  can  be  called,  is 
certainly  of  more  than  loc-al  and  passing  interest,  foi — 
throughout  the  oO-miles-long  Panarna  Canal — in  connection 
only  with  these  fender  chains  has  hydraulic  power  been  able 
to  withstand  the  superior  and  ever-encroaching  claims  of 
electrical  power.  This  triumph  of  electricity  is  especially 
noteworthy,  first,  Lecause  r^anals  and  docks  have  Ijeen 
regarded  heretofore  as  the  most  appropriate  and  peculiar 
fields  for  the  application  of  hydraulic  power,  and  secondly, 
because  tbe  abnormal  humidity  of  the  Central  American 
isthmus  constitutes  a  strongly  mimical  factor  against  the 
installation  of  comparatively  delicate  and  sus<^*ptible 
apparatus. 

An  interesting  and,  fnjm  S(jme  points  of  view,  instructive 
story  has  to  be  told  in  connection  with  the  supply  of  the 
machines  and  electrical  equipment  required  for  the  operation 
of  the  240  rising  stem  and  cylindrical  valves  forming  part  of 
the  culvert  system  for  filling  and  unwatering  the  various 
lock  chambers.  The  first  circular  . in\iting  proposals  for 
furnishing  and  erecting  certain  portions  of  this  machinery 
was  issued  in  July,  1910,  and  resulted  in  the  receipt  of  seven 
tenders,  all  of  which  were  regarded  as  excessive,  and,  for 
that  reason,  eventually  rejected.  The  work  was  then 
re-advertised,  with  modified  specifications,  embodying  one 
change  in  design  and  some  minor  variations  as  regards 
material  ;  and  special  efforts  were  made  to  attract  to  the 
contract  the  attention  of  foreign  manufacturers.  Whatever 
its  causes,  there  can  be  no  question  of  the  reality  of  the 
transformation  effected  by  this  action  of  the  Canal  Com- 
mission, duly  authorised  by  the  President.  February  25th, 
1911,  was  announced  as  the  date  on  which  tenders  would  be 
opened,  and  it  was  then  found  that  there  had  been  received 
11  offers  for  the  supply  of  rising-stem  valve  machines, 
15  for  the  cylindrical  valve  machines,  four  for  the 
motors  required  for  each  class  of  machine,  and  seven  for  the 
limit  switches.  Even  more  suggestive  proved  a  comparison 
of  the  prices  quoted  in  response  to  the  two  circulars.  The 
total  consideration  of  the  contracts  placed  last  year,  and  of 
those  which  remain  to  be  awarded  after  satisfactory  trials  of 
the  sample  machines  ordered,  will  amount  to  about  £186,600. 
Had,  however,  the  same  quantity  of  material  been  jnirchased 


Fig,  6. — Building  up  an  Upper  Guard  Gate,  Gatun  Locks. 


in  1910  on  the  basis  of  the  tenders  then  received,  the 
Government  and  people  of  the  United  States  would  have 
been  mulcted  in  an  additional  sum  of  over  £100,000. 

For  both  types  of  valve-operating  machines  the  Wheeling 
Mold  and  Foundry  Co.  submitted  the  lowest  tenders,  and, 
accordingly,  with  this  firm  were  placed  orders  for  four 
sample  sets  of  mechanism,  exclusive  of  electrical  equipment. 
It  appears  that  one  reason  why  these  West  Virginian  manu- 
facturers w-^re  enabled  to  underbid  their  competitor  was  that 
they  offered  for  the  valve  stems  Mannesmann  iteel  tubing. 
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made  in  Germany,  at  a  price  clearly  proving  that 
such  tubes,  free  of  duty,  cost  less  than  one-half 
the  sum  demanded  for  similar  American  -  made 
material.  The  first  two  completed  machines  were  tested 
in  September  and  October  at  Wheeling,  under  the  direction 
of  a  representative  of  the  Canal  Commission,  and  subse- 
quently in  place  at  Gatun  locks.     They   were  operated  with 


Fig.  7.— Stoney  Gate  Valve-Frames  in  Position,  East  Side 
Wall,  Upper  Locks,  Miraflores. 

four  different  motors  and  limit  switches,  in  each  instance 
satisfactorily  and  in  accordance  with  the  specifications  ;  and, 
as  a  result,  the  conditional  contracts  with  the  makers  have 
been  extended  to  cover  all  plant  of  similar  type  required. 
As  regards  the  electrical  equipment,  definite  awards  are  yet 
in  abeyance,  pending  the  completion  of  the  exhaustive  trials 
to  which  the  sample  motors  supplied  are  being  subjected. 
The  lowest  tenders  received  in  February,  1911,  for  motors 
for  each  class  of  valve-operating  machinery,  and  also  for 
limit  switches,  were  submitted  by  the  General  Electric  Co. 
of  Sweden.  They  compared  favourably,  even  with  duty 
added,  with  any  offer  made  by  an  American  concern,  but, 
after  consideration,  were  ruled  hors  roncours,  owing  to 
certain  informalities  and  to  the  fact  that  they  were  not 
received  until  some  weeks  after  the  time  fixed  for  the 
opening  of  tenders.  That  there  existed  a  strong  feeling  on 
the  part  of  the  Canal  authorities  in  favour  of  the  offers 
from  Vesteras  is  evidenced  by  the  fact  that,  in  the  first 
instance,  and  despite  the  informalities  referred  to,  con- 
ditional awards  were  made  to  the  Swedish  company.  They 
were,  however,  withdrawn  later,  in  deference  to  a  semi-legal 
ruling  to  the  effect  that,  under  the  circumstances,  the 
tenders  oould  not  properly  be  accepted.  Orders  for  sample 
motors  were  consequently  placed  with  the  Allis-Chalmers, 
Westinghouse  Electric  and  Manufacturing,  and  General 
Electric  Companies,  at  prices,  per  motor,  ranging  between 
*710  and  $567,  in  the  case  of  the  rising-stem  valve 
machines,  and  $850  and  $277,  in  that  of  the  cylindrical 
yalve  machines.  Awards  were  also  made  to  the  two  last- 
inentioned  firms  and  the  Cutler-Hammer  Manufacturing 
Co.  for  two  limit  switches  for  each  class  of  machine,  at  an 
average  price  of  about  $55. 

In  my  next  article  will  be  included  descriptions  of  the  two 
classes  of  culvert  valves,  their  duties,  and  the  manner  in 
which  they  will  be  electrically  operated ;  of  the  special 
requirements  of  the  Commission  in  respect  of  the  electric 
motors  to  be  installed  in  the  locks,  and  the  severe  tests  to 
which  this  plant  is  being  subjected  ;  and  of  the  electric 
towing  locomotives  to  be  used  in  the  navigation  of  the  locks. 
In  the  meantime,  attention  may  be  directed  to  fig.  7,  as 
indicating  in  some  degree  the  massive  proportions  of  the 
lock  culvert  system  and  its  equipment. 


Canada. — H.M.  Trade  Commissioner  reports  that  a 
company  has  been  formed,  with  a  capital  stock  of  :|500,000  (about 
£103,000),  to  manufacture  bare  and  insulated  and  unders,a-ound. 
aerial  and  submarine  cables.  The  names  of  the  companies  may  be 
obtained  by  British  manufacturers  on  application  to  the  Com- 
mercial Intelligrenoe  Branch  of  the  Board  of  Trade,  73,  Basinghall 
Street,  London,  E.C. 


CORRESPONDENCE. 

Letterg  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest,  possible  moment.  Ao  letter  can  be  published 
unless  we  hare  the  writer  s  name  and  address  in  <mr  possession. 


Transformer  Design. 

May  1,  for  the  benefit  of  other  unwary  ones  like  myself, 
refer  to  what  I  conceive  to  be  an  error  in  that,  in  many 
Avays,  estimable  book  by  Dr.  Hay  on  "  Alternating  Currents." 
Id  describing  the  Scott  method  of  phase  transformation. 
Dr.  Hay  states  on  page  134,  1911  edition,  that  the  primary 
of  the  one  transformer  "has  s/S  times  the  number  of 
turns  in  the  primary  of  the  other  transformer.'" 

I  recently  had  occasion  to  wind  a  pair  of  transformers  for 
the  above  purpose,  and,  in  an  unguarded  moment,  took  my 
figures  direct  from  the  book  without  checking  them,  with 
the  result  that  I  now  have  the  privilege  of  working  all 
night  to  set  matters  right.     The  ratio,  of  course,  should  be 

=_  times. 

If  I  have  misread  Dr.  Hay  I  shall  be  glad  to  have  it 
pointed  out. 

C.  Franklin  Tubbs. 
Leeds,  January  l^th,  1912. 


Earthed  Concentric  System, 

Can  you  inform  me  why  it  is  considered  by  some  engineei-s 
bad  practice  on  earthed  concentric  systems  of  house  wiring 


.SWITCH 


to  feed  the  light  with  the  inner  conductor,  with  the  switch 
across  inner  and  outer,  as  sketch  attached  ? 

Earthed  Outer. 

[The  point  is  covered  by  Rule  65  of  the  I.E.E.  Wiring 
Rules,  1911  : — "All  consuming  devices  must  be  controlled 
.  .  .  only  on  the  internal  conductor."  "  No  switches  .  .  . 
may  be  placed  in  the  external  conductor."  The  spirit  of  the 
Rules,  however,  is  not  broken  by  the  ariangement  illustrated, 
for  the  continuity  of  the  outer  conductor  is  never  interrupted, 
and  all  live  conductors  are  continuously  surrounded  by  the 
earthed  outer. 

To  be  in  strict  accordance  with  the  letter  of  the  Rules, 
the  switch  wire  must  be  taken  off  at  a,  and  must  be  run 
double  to  the  switch,  the  outer  conductors  in  this  case 
being  idle.  We  see  no  real  objection  to  the  connection 
shown,  except  that  it  does  not  conform  with  the  Rules. — 
Ens.  E.R.] 


Capital  and  Labour. 


In  reply  to  "  A  Working  Electrician,"  I  may  say  I  am  nob 
a  Trade  Union  leader,  and  perchance  have  to  work  as  a 
wireman  equally  as  hard  as  any  other  conscientious  worker. 
'Tis  the  first  time  that  I  have  seen  it  stated  that  men  outside 
a  Trade  CJnion  have  a  monopoly  in  that  respect. 

Really  I  don't  quite  know  how  to  answer  my  friend.  The 
mere  fact  of  dock  labourers  and  miners  getting  better  wages 
in  a  great  number  of  cases  than  draughtsmen,  engineers,  &c., 
get,  is  because  the  so-called  unskilled  men  belong  to  strong 
Trade  Unions,  and  the  others  do  not.  He  wants  to 
know  how  Trade  Unions  do  good.  Take  our  own  trade,  for 
instance.  For  the  sake  of  argument,  let  us  say  that  a  working 
electrician,  boiled  down,  is  a  wireman.  Let  us  also  suppose 
that  he  lives  in  London,  and  gets  the  standard  i-ate  of  9id. 
]Der  hour.  For  that  rate  he  has  to  thank  the  Electrical  Trades 
Union,  and  I  think  that  any  fair  man  will  admit  the  truth 
of  this  statement.  If  there  had  been  no  branches  of  our 
Union  in  London  the  rate  would  be  what  it  is  in  other 
towns  where  no  branch  of  the  Union  exists,  viz.,  anything  up 
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to  7d.  an  hour.      This  rate  of  O.Vl.  was  not  got  by  a  strike, 
but  by  agreement. 

Possibly  our  friend  gets  more  than  the  standard  rate,  as 
heaps  of  men  who  are  above  the  average  do,  but  the  amount 
over  the  rate  always  has,  as  its  base,  the  standard  rate  of  the 
district.  Heaps  of  men  have  conscientious  objections  U) 
joining  a  Trade  Union,  but  never  yet  have  I  met  a  man  con- 
scientious enough  to  refuse  any  increase  that  has  been 
gained  through  the  action  of  Trade  Unions.  I  may  say 
the  Electrical  Trades  Union  has  no  politics.  We  don't  ask 
any  man  whether  he  is  a  Tory,  Radical,  Socialist,  or  what 
MoL  :  we  are  out  to  try  and  get  fair  treatment  from  oui- 
employers,  and  the  first  object,  (jiioting  our  organising 
leatlet,  is  :  "  To  provide  employers  witli  CDinpetent  men  in 
the  various  branches  of  the  trade."  That,  I  take  it,  is  why 
our  memberehif)  is  increasing  so  rapidly  all  over  the  country, 
but  more  especially  in  London.  We  are  up  against  scamped 
work  and  underpaid  labour,  aiid  if  the  employers  could  only 
see  it,  we  are  their  best  friends. 

A  firm  that  is  fair  has  no  chance  to  compete  in  the  open 
market  with  firms  that  pay  low  wages  to  their  workmen. 
The  latter,  we.  as  a  Union,  are  out  to  fight,  and  I  think  even 
(»ur  *'  C.  W."  friend  would  admit  (if  he  could  know  what 
work  in  that  direction  we  are  doing)  that  we  are  doing  gome 
good  for  the  trade,  at  which  we  both  have  to  earn  a  living. 

W.  J.  Webb, 

Klectrical    Trades   Union. 

London,  W.,  January  20///,  1912. 


I  shall  be  glad  if  you  will  allow  me  to  express  my  con- 
currence in  the  remarks  on  this  subject  made  in  your  last 
issue  by  *'  A  Conscientious  Worker." 

There  is  no  doubt  that  England's  trade — as  he  infers — 
has  suffered  badly  through  the  growth  of  Trade  Unionism, 
and  it  must  be  cheering  to  all  struggling  employers  to  find 
that  at  least  one  worker  is  not  afraid  to  support  our  ease 
against  the  Unions. 

The  most  vital  factor  in  our  prime  costs  is  labour  ;  and, 
in  order  to  keep  ahead  of  our  competitors,  we  must  have 
cheap  labour,  which  (as  "  A  Conscientious  Worker  "  shows) 
the  Unions  are  doing  their  best  to  kill. 

It  is  scandalous  that  the  Unions  should  be  allowed  to  fix 
such  a  high  standard  of  wages  for  the  comparatively  un- 
skilled worker,  while  really  efficient  men  can  be  obtained  for 
such  branches  of  the  electrical  profession  as  draughtsmen, 
engineers,  station  attendants,  &c. — where  the  workers  are  too 
highly  educated  to  suffer  any  interference  from  Trade 
Unions — at  wages  from  10s.  to  30s.  a  week. 

As  your  correspondent  truly  remarks,  "It  is  impossible  to 
go  on  increasing  the  unskilled  wages  .  .  .  without  making 
the  skilled  man's  lot  harder." 

Untn  Trade  Unions  are  abolished  we  can  ne\-er  hope  to 
keep  down  our  labour  costs  to  their  proper  level,  and  I  hoj^e 
that  all  aristocrats  of  labour  will  follow  the  example  of  "  A 
Conscientious  Worker,"  and  concentrate  their  attention  on 
the  abolition  of  Trade  Unionism,  so  that  we  can  compete 
more  successfully  in  the  world's  markets. 

Capitalist. 


Arc  Lamp  Lowering  Gear. 

I  have  read  with  interest  your  description  of  the  arc 
lamp  lowering  and  traversing  gear,  as  illustrated  in  the 
Electrical  Review,  January  19th.  There  are  dis- 
advantages, however,  in  following  the  method  described,  of 
drawing  the  lamp  and  contact  gear  to  the  side  of  the  road 
before  lowering.  The  disadvantage  is  generally  experienced 
when  the  second  contact  is  introduced.  This  contact  is  a 
horizontal  one,  and  by  no  means  rigid,  so  that  in  a  high 
wind  there  is  a  probability  of  arcing.  Several  manufacturer 
are  supplying  contact  gear  which  dispenses  with  the  side  wn- 
tact,  thus  reducing  the  first  cost  and  cutting  out  an 
unnecessary  complication. 

Another  disadvantage  is  the  fact  that  the  vertical  contact 
traverses  the  span  wire  ;  this  means  that  the  cable  is  not 
permanently  in  position,  and  when  the  lamp  is  drawn  to  the 
side  of  the  road,  the  cable  hangs  in  a  loop  or  loops.  When 
this  cable  has  been  in  use  for  some  time,  particularly  in  an 
-atmosphere  like  that  of  Landon,  it  will  b«  found  that  the 


braiding  will  crack,  and  if  the  robber  is  not  of  the  very 
best,  a  breakdown  of  insulation  will  soon  occnr.  The  better 
method  is  to  fix  the  contact  gear  permanently  to  the  span 
wire,  and  have  an  indefjenderit  traversing  c-arriage  to  draw  the 
lamp  to  the  side  for  lowering.  Of  cour-se  the  lamp  must 
be  released  from  the  fi.xed  contact  and  lowered  about  a  foot 
before  this  can  be  done. 

1.  D.  W. 


Pre8er>ation  of  Polec 


We  have  read  with  interest  your  intea-sting  article,  ou 
"The  Preservation  of  Telegraph  Poles"  in  your  issue  of 
Decemljer  22nd.  We  notice  that  you  refer  to  the  greasy 
(xindition  of  creosoted  ix)les  and  recommend  that  they  should 
be  stfjred  six  months  af ter  creosoting,  so  that  the  oil  adhering 
to  the  burface  may  get  removed.  This  would  a<id  materially 
to  the  cost  and,  in  many  instances,  would  l)e  impossible. 
You  also  refer  to  the  draining  out  of  oil  after  the  ereotiou, 
with  the  consequent  fouling  of  streams  and  wells. 

Both  these  disadvantages  can  Ix;  obviated  by  having 
telegraph  poles  and  other  timber  sucn  as  fencing  creosoted  by 
the  new  Riiping  process,  by  which  a  better  penetration  of  the 
timber  is  secured  and  the  w(X)d  is  dry  and  clean  and  coa*- 
cjuently  fit  for  immediate  erection.  There  is  no  subsequent 
draining  out  of  the  oil  and  consequently  nothintr  to  foul 
streams  and  wells. 

This  process  is  gradually  superseding  the  older  methods, 
and  on  the  Continent  and  in  America  it  has  completely 
done  so. 

For  Richard  Wade,  Sons  *  Co.,  Ltd., 
W.  L.  Shootee. 

Hull,  January  16th,  1912. 


Oflicial  Keturis. 


In  your  issue  of  the  19th  inst.  vse  notice  the  foilowiog 
pai'agraph  under  heading  of  *'  Official  Returns  of  Electrical 
Companies  "  : — "  General  Electric  Co.,  Ltd.  (67,307). — 
Mortgage  dated  December  2l8t,  1911,  supplemental  to  truat 
deed  dated  November  30th,  1900,  securing  £200,000  first 
mortgage  debenture  stock,  charged  on  land  at  Witton,  near 
Birmingham.  Trustees  :  F.  B.  Ross,  Cromford  Court, 
Manchester ;  and  W.  Warburton,  15,  Norfolk  Street, 
Manchester." 

In  our  opinion,  this  announcement  is  distinctly  calculated 
to  convey  to  the  public  at  large  that  there  has  been  a  new 
issue  by  our  company  of  £200,000  mortgage  det>entures. 
Such,  however,  is  not  the  case.  All  tiiat  has  l>een  done  is 
to  release  one  security  from  the  operation  of  the  original 
debentures  for  £200,000,  which  were  created  by  a  trust 
deed  dated  December  :i0th,  1900,  and  substitute  aiwlher 
security  with  the  consent  of  the  debenture-holdere. 

We  shall  be  glad  if  you  will  in  your  next  issue  correct 
the  erroneous  impression  conveyed  by  the  above  paragraph. 

The  General  Eleotriu  Co.,  Ltd., 

M.  Railing.  Direi-tor. 

London,  E.G.,  January  iind,  1912. 


The  Association  of  Consulting  Engineers  and  the  I.E.E. 

Referring  to  the  rules  drawn  up  lU  connection  with  the 
above.  No.  4c  requires  that  no  consulting  engineer  can  be  a 
member  of  the  Association  unless  he  is  a  member  of  the 
Institution  representing  his  profession.  This  ap|:>ears  to  be 
unreasonable. 

I  have  been  in  practice  for  nine  years  as  a  consulting 
electrical  and  mechanical  engineer,  and  I  belong  to  no 
Institution.  AVhy  should  it  be  necessary  for  me  to  join  the 
Institution  of  Electrical  Engineers  if  I  want  to  belong  to 
the  Association  of  Consulting  Engineers  ? 

Is  it  sentiment  ?  Is  it  that  the  Consulting  Association 
want  the  backing  of  the  Institution  and  the  advantage  of 
using  their  building,  or  have  the  Rules  of  the  Institution 
been  so  strict  in  the  past  that  a  Member  is  sure  to  possess 
special  quahfications  ?  It  seems  to  me  a  very  unnecessary 
rule — a  man's  qualifications  can  be  gauged  without  it ;  in 
fact,  it  13  rather  like  the  cotton  Trade  Unionist  sweariuET  he 
won't  work  with  a  nou-Unionist.     However,  it  may  save  me 
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a  guinea — perhaps  a  great  many,  as  I  am  free  to  work  with- 
out restriction. 

I  applaud  the  efforts  of  Mr.  Ferranti  to  improve  the 
status  and  value  of  the  Institution  of  Electrical  Engineers. 
I  belieTe  he  stated  publicly  that  it  is  of  little  value  to  its 
members  as  it  stands,  and  many  of  its  members  are  fairly 
blunt  in  their  statements  as  to  its  lack  of  status  and  value — 
yet  the. new  Association  binds  its  members  to  be  members  of 
an  Institution  which  has  some  lack  of  status  and  value. 

It  would  be  an  advantage  to  be  a  member  of  the  Institu- 
tion -  if  every  Electrical  Association  were  a  branch  of  the 
Institution,  and  partly  under  its  control — while  retaining 
self-control  in  each  branch. 

The  Institution  would  increase  its  funds  by  each  branch 
paying  in  subscriptions,  also  its  power,  and,  further,  each 
branch  would  have  a  status  and  more  power  than  at  present. 
I  believe  the  only  objection  held  in  the  highest  quarters  is 
that  some  of  the  present  members  of  outside  Associations  are 
not  qualified  electricians,  but  surely  that  could  be  got  over. 

The  member  of  a  branch  need  not  be  admitted  a  member 
(if  the  Institution,  although  brandies  will  act  as  feeders  to 
the  Institution  and  also  provide  a  means  by  which  men  will 
he  educated  up  until  they  possess  the  qualifications  for 
itiembership  of  the  Institution. 

F.  G.  C. 

Cheap  Disconnecting  Boxes. 

There  are  many  undertakings  which  find  the  cost  of  a 
sufficient  number  of  mains  disconnecting  boxes  of  good 
design  to  be  more  than  the  job  will  stand,  and  they  therefore 
put  in  very  few,  and  thus  find  themselves  in  an  awkward 
predicament  in  the  event  of  a  main  breaking  down. 

After  many  years'  experience  with  mains  work  in  seven 
distinct  districts,  I  have  come  to  the  conclusion  that  the  best 
arrangement  is  an  underground  chamber  with  two  or  three 
bus-bars  each  mounted  on  insulators  on  a  separate  wall  of 
the  chamber.  Where  single  cables  are  in  use,  the  ends  are 
sealed  and  thimbles  sweated  on  which  are  fixed  to  the  bus- 
bars with  set  screws. 

Where  the  cables  are  concentric  or  triple-concentric,  the 
cable  ends  should  be  sealed  with  compound,  and  the  con- 
ductors sweated  to  suitable  concentric  fittings,  from  which 
rubber  insulated  tails  are  led  to  the  bus-bars. 

Of  course,  if  the  chambers  are  liable  to  flooding,  a  switch 
pillar  above  ground  is  the  alternative,  but  these  are  liable  to 
dahiage  from  vehicular  traffic.  However,  both  the  above 
arrangements  are  costly,  and  for  my  own  work  I  find  that  a 
shallow  brick  box  with  frame  and  cover  varying  from  12  in. 
X  12  in.  to  24  x  24  in.,  according  to  the  size  and  number 
of  the  cables  answers  every  purpose.  The  cables  are 
terminated  in  ordinary  sealing  troughs  filled  with  compound, 
and  rubber  insulated  tails  are  sweated  to  the  cable  conductors 
by  means  of  the  usual  fittings.  The  tails  are  each  fitted  with 
a  copper  sweating  thimble,  and  those  belonging  to  each  pole 
are  fixed  to  a  short  piece  of  bus-bar  fitted  with  a  set  screw 
for  each.     The  whole  is  then  taped  up. 

To  the  lead  sheath  of  each  cable  there  is  soldered  a  heavy 
strip  of  lead  with  a  hole  in  the  end,  and  a  brass  bolt  then 
bonds  the  whole  of  the  leads  together.  The  cables  are  each 
independent,  and  can  be  removed,  or  additional  ones  can  be 
added  with  small  pxpense,  whereas  the  ordinary  disconnecting 
box  has  to  be  entirely  dismantled  for  each  alteration. 

I  find  that  the  total  cost  of  a  seven-way  box  complete 
with  labour,  re-instatement  materials,  &c.,  in  a  brick  pit 
with  24  in.  x  24  in.  frame  and  cover  does  not  exceed  £5. 

I  should  like  to  have  criticisms  on  the  above  arrangement 
i'rom  practical  mains  engineers. 

Arch.  J.  Howard. 
Taunton  Electricity  Works, 
Junuart/ 19fh,  l^U. 


\^een  used  ;  and  how  often  has  gas  made  its  way  into  shops 
for  this  reason  ?  Comment  is  needless.  We  notice  that  on 
a  cold  day  that  "  steamy  "  windows  are  all  prevalent  in  shops 
where  the  entrance  door  is  kept  closed,  whereas  in 
butchers'  shops,  this  is  not  the  case ;  they  are  provided 
with  good  ventilation,  hence  a  very  slight  difference  of 
temperature  between  the  outside  and  inside  of  the  shop. 
All  tradesmen  cannot  provide  such  ventilation,  for  on 
damp  days  their  goods  would  be  affected,  so  some  other 
method  must  be  adopted. 

The  writer  has  found  that  the  cold  air  outside  has  a 
tendency  to  freeze  the  air  inside  the  window.  Hence  con- 
densation sets  in,  and  eventually  we  have  water  running 
down  the  glass  inside,  which,  if  left  there,  freezes. 

To  burn  gas  jets  is  of  very  little  use,  as  the  heat  given  off 
rises,  and  we  find  the  top  clear,  but  the  bottom,  which  is  the 
most  important  part  of  the  show  case,  is  "  steamy." 

To  prevent  the  air  nearest  the  glass  in  a  confined  window 
from  depositing  moisture  it  must  be  kept  in  circulation.  To 
introduce  fresh  air  into  the  case,  either  hot  or  cold,  is 
disastrous  to  a  jeweller,  consequently  a  small  fan  must  be 
used,  say,  with  blades  of  4  in.  diameter  ;  such  a  fan,  how- 
ever, is  not  on  the  market  to  work  direct  on  250  volts,  and 
should  a  larger  fan  be  used,  the  tickets  are  blown  about, 
and  it  has  a  tendency  to  draw  in  fresh  air. 

An  experiment  was  tried  in  a  jeweller's  window,  which 
consisted  of  six  air-tight  compartments  ;  six  fans  were 
required,  and  to  obtain  the  small  fans  to  work  on  250  volts 
direct  bemg  impossible,  six  4-volt  fans  were  procured  ;  these 
were  found  to  take  2  amperes  from  a  4-volt  cell,  when  run- 
ning at  a  good  speed.  The  lighting  of  the  shop  being  by 
electricity,  the  six  fans  were  run  in  series  with  one  another 
and  the  lamps  in  the  window,  a  single-pole  switch  short- 
circuiting  the  fans  when  not  required.  By  this  method  the 
speed  of  the  fans  could  be  regulated  by  switching  on  or  off 
the  lights  without  causing  a  noticeable  drop  in  the  voltage, 
so  that  it  did  not  interfere  with  the  lighting.  Five  minutes 
lias  been  found  ample  to  run  the  fans  as  soon  as  any  signs 
of  "  steam  "  are  noticed,  and  the  effect  will  hold  good  for 
perhaps  half-an-hour  or  more,  according  to  the  state  of  the 
weather. 

I  must  say  I  do  not  advocate  the  method  of  running  the 
fans  through  the  lights,  but  being  unable  to  procure  such 
small  fans  to  run  on  250  volts,  I  had  no  alternative.  It  is 
only  left  for  the  fan  makers  to  design  such  fans,  which  I  am 
sure  will  be  to  their  advantage  and  that  of  the  supply 
authorities. 

A.  Preston,  Electrical  Etigineer, 

Ammavford  Electric  Supply. 
Janvary  22nd,  1912. 


The  Prevention  of  "Steamy*'  Shop  Windows. 

At  the  present  season  of  the  year  both  the  shopkeeper 
and  the  lighting  engineer  are  faced  with  the  difficulty  of 
"steamy  "  windows,  which  have  a  disastrous  result  for  both. 
The  shopkeeper  is  unable  to  display  his  goods  to  the  best 
advantage  ;  and  the  engineer  casts  a  sore  eye  on  the  light  he 
ia  supplying,  hidden,  as  it  were,  under  a  bushel. 

To  combat  this,  various  systeios  have  been  tried — gas  has 


Electric  Cooking  and  Heating. 

I  did  not  reply  last  week  to  the  letter  sent  you  by  Mr. 
Meares,  as  I  felt  sure  others  would  only  be  too  ready  to 
disabuse  him  of  the  idea  that  there  is  anything  difficult  in 
replacing  the  kitchener  with  electrical  apparatus. 

At  present  it  is  true  that  the  modern  household  is  not 
run  entirely  by  electricity,  but  it  will  be  very  soon.  How 
long  was  it  between  the  introduction  of  gas  and  its  almost 
universal  use  ?  I  don't  know,  but  I  expect  we  shall  beat  it 
easily. 

Electricity  can  cook  perfectly,  it  can  provide  at  a  reason- 
able cost  all  the  hot  water  necessary.  E\'en  if  the  radiator 
or  electric  fire  is  felt  to  be  a  little  too  good  for  the  servants 
to  sit  round,  give  them  a  small  ojien  fireplace. 

You  cannot  economically  produce  a  large  quantity  of 
hot  water  electrically  at  the  moment  it  is  wanted.  Neither 
can  you  by  any  other  method.  The  coal  fire  does  it  slowly. 
The  gab  geyser  is  horrible,  and  takes,  say,  15  minutes  for 
30  gallons. 

Electricity,  as  I  have  shown  before,  can  produce  it  very 
well  without  any  patent  or  expensive  apparatus,  without 
anything  likely  to  break  down.  It  may  cost  a  little  more, 
but  it  is  cleaner  and  better. 

For  example,  in  a  house  holding  a  family  of  six  persons 
and  four  servants,  it  would  cost  to  cook  and  heat  water  by 
electricity,  say,  £80-£l00  per  annum.  Using  a  kitchener, 
the  coal  for  it  would  be,  say,  £30-£40.  One  servant  less 
could  do  the  work.     This  seems  to  me  to  be  a  business  pro- 
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position.  I  expect  I  have  much  overstated  the  electricity 
consumption,  but  it  is  near  enough. 

The  cost  of  installation  of  the  water  heater  would  be, 
say,  £y. 

The  complaint  that  makers  of  cooking  apparatus  do  not 
supply  means  for  heating  persons  and  water  can  easily  be 
answered.     They  do,     A  few  specialise,  but  most  do  it  all. 

Smaller  establishments  can  easily  be  dealt  with,  perhaps 
at  present  not  so  cheaply  as  with  coal  or  gas,  but  so  much 
better  that  it  is  worth  the  extra. 

Finally,  if  Mr.  Meares's  friend  will  not  go  the  whole  bog, 

let  him  cook  by  electricity  and  fit  a  small  closed  stove  for  the 

hot  water.     He  would  save  its  cost  very  quickly.       People 

seem  to  think  because  a  kitchener  does  everything    it   is 

cheap.       Generally  it  is  a  jack  of  all  trades  and  master  of 

none.       It  is  not  comfortable  to  sit  round  in  the  evening. 

It  is  wasteful   of   coal  for   hot  water  and  a  bad   cooking 

appliance. 

Percy  Good. 

London,  S.E.,  January  22nd,  1912. 


thonsrht,  however,  that  either  hydraulic  power  or  comprewed   ai 
coald  be  ased  with  advant&ce  on  the  Bt«erin(f  eesr. 

The  meeting?  was  adjoined  for  a  further  di«ctiMion  on  the  labjeet 
at  a  later  date. 


PROCEEDINGS    OF    INSTITUTIONS. 


Ip 


Auxiliary  Machinery  for  Internal  Combustion  Engined 

Vessels, 

Before  the  members  of  the  Institute  of  Marine  Engineers, 
London,  on  January  15th,  Mk.  W.  R.  Cummiks  read  a  paper  on  the 
above  question. 

Mb.  Cummins  pointed  out  that  it  was  desirable,  if  not  necessary, 
that  the  same  type  of  motive  power  should  be  used  throughout  the 
ship.  In  the  case  of  internal  combustion  engined  ships  some  diffi- 
culty arose.  He  went  into  details  of  mechanical,  hydraulic,  com- 
pressed air,  and  electrical  methods  of  driving  the  auxiliaries, 
including  various  types  of  electrical  steering  gear  that  had  been 
proposed,  and  in  some  cases  applied  to  actual  ships.  He  explained 
one  of  the  difiBculties  met  with  when  applying  an  electric  motor 
to  the  steering  gear  ;  if  a  steam  steering  gear  were  to  get  out  of 
control  and  put  the  rudder  up  against  the  stops,  or  if  a  heavy  sea 
struck  the  rudder,  the  engine  would  pull  up,  and  no  damage  would 
be  done,  and  the  engine  would  start  up  again  when  the  excessive 
load  was  removed,  but  in  the  case  of  the  electric  motor,  if  it  were 
pulled  up  dead  it  would  bum  out  if  no  overload  cut-out  were  pro- 
vided. On  the  whole,  he  thought  that  the  compressed-air  system 
would  be  best  for  the  auxiliaries. 

The  Chaieman  (Mr.  V.  M.  Timpson)  in  opening  the  discussion, 
Btated  that  compressed  air  had  been  used  for  auxiliaries,  on  the  oil- 
engined  vessel  Vulcanug,  but  the  owners  had  reverted  to  the  use  of 
steam  with  oil-fired  furnaces  in  later  boats. 

Mb.  W.  p.  Dubtnall  said  that  many  attempts  had  been  made  to 
utilise  compressed  air  for  the  various  purposes,  but  the  compression 
and  other  losses  were  such  as  to  make  the  over-all  efficiency  very 
unfavourable.  Hydraulic  gear  was  more  eflBcient,  but  neither 
could  compete  with  electrical  driving  for  the  purposes  concerned. 
Recently,  he  had  tested  a  7,000-ton  cargo  vessel  at  Venice,  whilst 
she  was  unloading  her  cargo,  and  had  weighed  the  water  consumed. 
The  evaporative  eflBciency  of  the  boilers  was  found  to  be  approxi- 
mately 9  lb.  of  water  evaporated  per  lb.  of  coal  burnt,  but  on 
weighing  the  coal  used  during  three  days'  working,  it  was 
evident  that  as  much  as  292  lb.  of  coal  was  burnt  per  ton  of  cargo 
discharged,  which  was  an  enormous  consumption  for  the  work 
done  ;  most  of  the  consumption  represented  losses  through  radia- 
tion, &c. 

The  owners  had  since  decided  to  install  the  "  Paragon  "  variable- 
voltage  system  of  electrical  transmission  on  this  ship,  and  Mr. 
Durtnall  described  in  some  detail  this  method  of  driving,  demon- 
strating that  a  great  advantage  in  the  matter  of  fuel  economy  will 
result  from  its  use.  A  high  load -factor  could  be  kept  on  the  prime- 
mover  in  the  engine  room,  and  the  kinetic  energy  of  the  falling 
weight,  and  of  the  mass  of  the  motor  and  the  winch  would  be 
recuperated  in  the  form  of  electrical  energy,  which  would  be  sent 
back  to  the  mains.  No  resistances  were  used  in  connection  with 
this  system  for  starting  and  speed  regulation,  and  as  the  steering- 
gear  motor  could  stand  if  desired  with  the  full  current  on  at  low 
voltage,  the  conditions  of  the  steam  engine  would  be  met,  and  a 
great  reduction  in  the  fuel  concumption  per  ton  of  cargo  dis- 
charged would  take  place.  He  further  stated  that  anything  that 
could  be  done  by  means  of  steam  could  by  proper  design  be  satis- 
factorily carried  out  by  electric  motors,  and  with  greater  fuel 
economy,  because  of  the  higher  thermal  efficiency  that  could  be 
obtained  by  quick-running  engines  as  prime-movers  compared  with 
slow- working  direct-coupled  pumps,  fans.  k.c.,  driven  by  steam  or 
compressed  air. 

Mb.  W.  McLaren  considered  that  the  deck  machinery,  such  as 
winches,  windlasses,  and  capstan,  should  be  driven  by  electrical 
gear,  especially  as  with  hydraulic  gear  it  cost  just  as  much  to  Mft 
1    owt.   as  to  lift,  say,    3   tons,  on  a  IJ-ton   winch  or   crane      He 


K««idenoe  Tariffs. 

By  A.  H.  Seabbook,  M.I.E.E. 

(Jhrtract  of  paper  read    before  the    iNhTITCTlON    OF  ELECTRICAL 
Engineers,  Lojidotu,  Ltcember  \\th,  1911.) 

The  cost  of  supplying  a  residence  oonjomer  with  electricity  is  com- 
posed of  two  parts  : — 

(a)  "  Standing  cost,"  or  the  cost  of  being  "  ready  to  supply  "  him, 
made  up  of  capital  charges,  the  greater  part  of  management  oocta, 
a  small  proportion  of  repairs,  wages,  coal,  i:c..  and  all  charges 
which  depend  upon  the  maximum  power  he  requires  at  any  on* 
time. 

(}j)  "  .^.unning  costs,"  made  up  of  a  small  proportion  of  mana(fe- 
ment  expenses,  and  the  greater  portion  of  repairs,  coal,  wages,  ofl, 
stores,  &C.,  and  all  costs  which  vary  in  proportion  to  the  number  of 
hours  per  annum  he  uses  power. 

No  tariff  is  theoretically  sound  which  does  not  differentiate 
between  these  two  sets  of  variable  costs,  and  which  does  not  charge 
the  consumer  separately  as  to  his  standing  costs  and  as  to  his  run- 
ning coats. 

Another  factor  also  has  to  be  taken  into  account  in  tariff  making, 
and  that  is  "expediency."  It  may  be  quite  justifiable  on  com- 
mercial grounds  (and  by  "'commercial  grounds"  is  meant  from 
the  point  of  view  of  the  balance-sheet  of  the  undertaking)  to  take  a 
line  of  action  which,  viewed  by  itself,  appears  to  be  unsound.  A 
tariff  which  does  not  allow  for  expediency  will  be  a  failure. 

The  characteristics  to  be  desired  in  a  residence  tariff  are  : — 

1.  It  should  ensure  a  proper  return  from  each  consumer  nponthe 
total  cost  of  supplying  him,  this  cost  being  made  up  of  standing 
and  running  charges,  and  the  ideal  tariff  must  take  into  account 
variables  of  each,  and  not  assume  them  constant  for  all  consumers. 

2.  It  should  be  as  simple  as  possible  and  capable  of  easy  explana- 
tion to  the  consumer. 

3.  It  should  render  unnecessary  the  use  of  more  than  one  meter 
and  one  system  of  wiring,  however  viried  the  application  of  elec- 
tricity, and  it  should  hold  out  special  inducements  and  facilities  to 
consumers  to  make  the  freest  use  possible  of  the  electric  service  for 
all  the  purposes  that  it  can  be  adapted  to  ;  it  should  faciltate  the 
installation  of  the  greatest  number  of  points  and  encourage  the  long- 
hour  use  of  electricity  for  lighting. 

4.  It  should  be  cheap  in  application  as  regards  accountancy, 
book-keeping,  and  labour  generally,  and  should  eliminate  as  far  as 
possible  complaints  from  consumers,  which,  of  course,  means  a 
saving  in  labour. 

5.  It  should  possess  great  flexibility  as  regards  the  number  of 
lamps  installed,  so  that  a  consumer  may  install  and  pay  for  exactly 
the  amount  of  light  he  requires,  and  he  should  not  be  charged  on 
any  arbitrary  assessment  based  on  the  amount  of  light  which  is  con- 
sidered necessary  for  his  purpose. 

Residence  tariffs  at  present  in  use  may:  be  put  under  three 
heads : — 

{a)  The  Flat  Bute  per  Unit. — This  is  the  most  common  system  of 
charge  ;  it  does  not  take  into  account  the  consumers'  demand,  but 
merely  his  consumption  of  units. 

(J)  Flat  Rate  Charge  per  Kilowatt  of  Maximum  Demand  and  no 
Charge  per  Unit. 

(c)  Hopkinson  Differential  Rates. — These  consist  of  a  primary  and 
secondary  rate  of  charge  for  standing  and  nmning  costs,  thus 
charging  for  maximum  demand  required  as  well  as  for  units  used. 
There  ara  various  methods  of  applying  the  principles  laid  down  by 
the  late  Dr.  John  Hopkinson. 

The  following  are  some  o.^'  the  best  known  varieties  : — (1)  Wright 
maximum  demand  system  ;  (2)  Norwich  or  rateable  value  system  ; 
(3)  Detroit  system  ;  (4)  Contract  demand  system  (Handcock  and 
Dykes) ;    (5)     Glasgow    system  ;     (6)     "  Metropolitan "     system 
(7)  "  Telephone  "  system. 

(c)  The  Flat  Rate  pek  Unit. 

By  this  tariff  the  consumer  is  charged  by  meter  so  much  per  unit, 
with  or  without  discounts,  and  regardless  of  his  maximum  demand. 
It  therefore  ignores  an  important  item  of  cost,  viz.,  standing 
charges,  and  it  assumes  that  all  consumers  require  the  same  pro- 
portion of  units  to  their  maximum  demand,  which  is  unsound  and 
theoretically  indefensible. 

Another  more  serious  objection,  is  that  separate  wiring  has  to  be 
installed  before  electricity  can  be  employed  for  "  other  uses'  than 
lighting,  because  consumers  will  not  pav  4d.  or  6d.  per  unit  to  run 
kettles,  irons,  t'>asters,  and  such  apparatus.  There  is  a  growing 
tendency  on  the  part  of  residence  consumers  to  make  use  of  such 
auxiliary  apparatus,  and  unsuitable  tariffs  should  not  be  allowed  to 
stifle  the  demand  which  is  being  eo  carefully  and  assiduously  culti- 
vated by  manufacturers  and  some  electric  supply  miuiagers. 

Ther«  is  no  doubt  that  auxiliary  apparatus  merely  requires  to  be 
brought  effic'ently  and  tactfully  to  the  notice  of  consumers  and 
they  will  adopt  it.  This  business  may  be  encouraged  to  such  an 
extant  that  these  "other  uses'  units  will  yield  as  valuable 
and  important  a  proportion  of  the  totaJ  revenue  as  the  power  load 
in  industrial  areas.  In  fact,  it  would  not  be  unduly  optimistic  to 
say  that  they  will  eventually  become  more  important,  as  there  is  a 
bigger  public  to  use  electric  heatiug  and  cooking  than  there  is  to 
use   jxiwer,    and    the   pric«s  charged  for  electricity  and  electrical 
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apparatus  are  now  sufficiently  attractive  to  enccuragre  a  preat  and 
immediate  expansion  of  business. 

The  flat  rate  per  unit  has  another  serious  drawback.  It  does  not 
encourage  the  long-hour  use  of  electricity  for  lighting,  such  as 
basement  lighting,  a  most  desirable  class  of  load  which  cannot  be 
obtained  in  any  quantity  even  at  as  low  a  flat  rate  as  3d.,  but  which 
a  difi'ecential  tariff  will  nearly  always  secure. 

In  spite  of  the  foregoing  statements,  there  is  little  doubt  that 
"  expediency ''  demands  a  flat  rate  for  lierhting  as  an  alternative  to 
the  differential  tariff,  but  it  must  be  a  high  flat  rate,  say  not  less 
than  6d.  per  unit. 

Some  of  the  London  electric  supply  companies  were  severely 
criticised  recently  for  raising  their  flat  rates  from  i>id.  to  6d.,  but 
it  was  the  proper  and  correct  course  for  them  to  adopt,  as  they 
were  introducing  a  differential  tarifl',  and  were,  therefore,  compelled 
to  keep  the  flat  rate  high. 

(b)  Flat  Rate  per  Kilowatt  of  Maximum  Demand. 

This  is  analogous  to  the  unlimited  "  telephone  "  service  rate.  It 
consists  of  a  weekly  or  monthly  sum  per  lamp  or  per  kilowatt  or 
part  of  a  kilowatt '  installed,  and  has  generally  been  applied  to 
lighting  supplies  only.  Probably  the  best  known  application  in 
this  country  is  that  by  the  Fixed  Price  Light  Co.,  who  have  suc- 
oessfully  introduced  it  into  small  residences  in  South  London. 

It  has  been  applied  on  a  small  scale  in  St.  Marylebone  for 
artisans'  dwellings,  consisting  of  one,  two  and  three-room  tene- 
ments. The  price  per  tenement  is  calculated,  in  the  case  of 
kitchens  and  sitting-rooms,  in  such  a  way  that  if  the  consumer 
uses  his  lamps  day  and  night,  the  price  per  unit  obtained  would  be 
a  little  under  Id.,  and  lower  in  the  case  of  bedrooms.  In  practice 
there  is  not  much  difficulty  experienced  from  consumers  wasting 
light,  as  in  these  blocks  of  tenements  the  caretaker  is  a  person  of 
considerable  importance,  and  exercises  a  good  deal  of  control  over 
the  tenants. 

The  price  per  lamp  per  week  includes  lamp  renewals,  and  also  a 
sum  calculated  to  write  off  within  a  reasonable  period  the  capital 
expended  in  wiring.  For  a  single-room  tenenent  the  charge  is  7d. 
per  week  (one  25-c.P.  Osram),  made  up  of  current,  4d,  ;  lamp  re- 
newals, 2d.  ;  installation  repayment,  Id.  ;  and  for  a  bedroom  6d. 
per  week  (25-c.p.  Osram). 

About  half  the  tenements  adopted  the  system  immediately  it  was 
available,  and  as  new  tenants  come  in  all  the  tenements  will  be 
fitted  up.  If  in  the  future  the  tariff  is  generally  applied  in  the 
district,  it  appears  from  inquiries  made,  that  by  arrangement  with 
the  landlords  the  charge  for  electric  light  can  be  included  in  the 
rent,  and  the  flats  can  be  let  inclusive  of  light.  As  it  is,  there  is 
a  tendency  for  flat  owners  to  insist  upon  the  exclusive  use  of 
electric  light  in  their  flats  on  account  Of  the  saving  in  deco- 
rations, &c.,  and  there  is  little  difficulty  in  inducing  landlords  to 
make  this  compulsory  where  contracts  for  a  period  of  years  have 
been  entered  into  for  electric  lighting  arrangements. 

Messrs.  Handccck  k  Dykes  have  put  into  operation  a  similar 
system,  but  a  liraiter  is  used  in  conjunction  with  it,  the  charge  being 
based  on  the  watts  of  maximum  demand  at  which  the  limiter  is  set 
to  flicker.  It  is  as  expensive,  however,  to  put  in  a  limiter  as  a 
meter. 

The  flat  rate  per  kilowatt  of  maximum-demand  system  has  very 
wide  possibilities  among  imall  residence  consumers  where  meters 
are  impractioable  on  account  of  cost,  and  it  seems  to  be  the 
only  solution  at  present  of  the  small-consumer  problem;  at  the 
same  time,  it  is  a  very  satisfactory  solution,  both  to  suppliers 
and  consumers. 

(c)  HoPKiNSON  Diffeeential  Rates. 

It  would  be  difficult  to  find  an  electric  supply  manager  who 
would  deny  that  the  Hopkinson  principle  is  the  only  scientifically 
correct  basis  of  charge,  whether  he  adopts  it  or  not  himself. 

The  question  then  arises,  Why  are  there  so  many  flat  rates  per 
unit  in  force  ?  The  answer  is,  Because  of  the  difficulty  of 
applying  the  Hopkinson  principle  in  a  simple  and  easily  explained 
and  understood  system  of  charge,  which  complies  with  the 
requirements  of  expediency  as  well  as  with  the  laws  governing 
supply  costs. 

The  Electrical  World  says  : — "  It  is  indeed  difficult  for  those 
who  have  studied  this  matter  for  years  to  realise  the  ignorance  of 
the  first  fundamental  principles  of  rate-making  among  some  of  the 
smaller  companies."  In  this  country  the  last  sentence  will  apply 
to  the  large  as  well  as  the  small  supply  authorities,  because  most 
of  the  large  ones,  which  should  lead  the  way,  are  peacefully  sleeping 
upon  inconsistent  flat  rates  per  unit. 

It  would  appear  that  the  correctness  of  Hopkinson's  principles  is 
quite  as  fully  agreed  in  the  States  as  here.  In  both  countries  the 
reason  why  tariffs  on  these  principles  make  such  little  headwav  is 
the  same,  viz.,  the  difficulty  in  applying  those  principles  in  the 
form  of  a  simple  tariff. 
;  The  best  known  of  the  Hopkinson  systems  are,: — 
-  1.  Thfi  Wrifiht  System. — This  system  is  well  known,  and  needs  no 
description.  Its  main  disadvantages  are  :  («■)  It  is  impossible  for 
the  consumer  to  understand  it,  and  that  is  a  most  serious  bar  to 
obtaining  new  business.  Od  It  is  practically  impossible  for  the 
consumer  to  use  electricity  for  other  purposes  than  lighting,  (c)  It 
is  expensive  in  capital  cost,  meter  and  accounts  department,  and  the 
cost  of  settling  consumers'  complaints  is  excessive,  (rf)  Consumers 
do  not,  as  a  body,  appreciate  the  value  of  the  low  secondary  charge, 
consequently  the  system  tends  (with  a  few  exceptions)  to  restrict  the 
use  of  electricity. 

2.  Norwich,  or  Batcablc  Vahie  Syntem. —  This  is  a  differential 
system,  in  which  the  primary  rate  is  a  fixed  percentage  of  the  rate- 
able value  of  the  house,  all  units  being  charged  at  a  low  price  of  Id. 
or  thereabouts. 


It  has  several  advantages,  being  extremely  easy  for  the  con- 
sumer to  understand,  and  therefore  a  good  "business  getter"  ;  it 
is  cheap  in  application,  it  encourages  the  use  of  electricity  for 
other  purposes  than  lighting,  only  one  meter  and  system  of  wiring 
is  required,  and  it  encourages  a  liberal  use  of  electricity  for  lighting. 

It  has,  however,  several  serious  drawbacks.  It  is  an  "  inflexible  " 
rate,  because  it  assumes  that  each  consumer  in  each  similarly  rated 
house  requires  the  same  number  of  watts  for  lighting,  whereas  in 
practice  it  is  found  that  the  requirements  of  different  persons  in 
similar  houses  differ  enormously.  It  relies  upon  houses  assessed 
at  the  same  amount  for  rating  purposes  requiring  similar  installa- 
tions of  electric  light.  This  must  be  a  serious  difficulty  in  nearly 
all  districts. 

Again,  the  rateable  value  of  two  houses  of  the  same  size  and  only 
one  street  apart  from  each  other,  may  be  very  different. 

3.  JMroit  System. — In  this  system  the  primary  charge  is  based  on 
the  number  of  rooms  in  a  house,  &c.,  in  the  form  of  a  predetermined 
number  of  units  per  room  at  a  high  price  per  unit,  all  additional 
units  being  supplied  at  a  low  secondary  rate. 

The  author  is  not  aware  of  any  application  of  it  in  this  country, 
but  it  is  in  use  in  Detroit  and  other  cities  in  the  States. 

This  system  has  some  of  the  disadvantages  of  the  Norwich 
system. 

4.  Contract  Demand  System. — On  this  system  the  primary -charge 
is  based  on  the  connected  load,  and  the  consumer  states  his  maxi- 
mum demand  required  in  kilowatts,  at  which  figure  a  limiter 
flickers  the  lights  when  that  maximum  demand  is  exceeded.  The 
system  has  many  advantages  as  regards  simplicity,  and  would  be 
almost  ideal  if  lighting  were  the  only  use  to  which  electricity  could 
be  put.  The  disadvantage  which  puts  the  contract  demand  system 
right  out  of  court  is  the  impossibility  of  using  electricity  for  other 
purposes  than  lighting  ;  irons,  kettles,  ikc ,  are  all  barred  because 
they  cannot  be  used  at  the  high  lighting  rate  of  charge.  In 
practice  it  is  found  that  the  diversity  of  this  class  of  load  taken  in 
bulk  entitles  it  to  be  charged  at  a  much  lower  rate  than  lighting, 
which  has  practically  no  diversity. 

5.  Glasgow  System. — The  system  recently  put  into  force  in 
Glasgow  is  as  follows  :— 

Up  to  800  hours'  use  of  the  maximum  demand  the  primary  charge 
is  3d.  per  unit  (the  present  flat  rate  of  charge)  and  all  additional 
units  Id. — the  secondary  rate.  The  trouble  is,  however,  that  the 
consumer  would  be  sadly  alarmed  at  his  first  bill  if  he  put  in  a 
kettle  and  an  iron.  This  system  will  work  out  very  differently 
from  what  is  expected  by  the  consumer,  and  instead  of  his  units  of 
increased  use  being  at  Id.  per  unit  they  will  be  3d.  The  only  way 
to  get  over  this  difficulty  is  to  assess  the  lighting  maximum  demand. 

6.  "Metropolitan'''  System. — The  "Metropolitan"  system,  which 
is  used  by  the  Metropolitan  and  the  Brompton  (London)  Electric 
Supply  Companies,  is  based  on  the  connected  load  and  consists  of 
three  charges : — 

(a)  Primary  kilowatt  charge. 

(5)  First  energy  charge  2d.  per  unit,  the  amount  in  £  s.  d.  at  2d. 
per  unit  to  be  equal  to  the  amount  of  the  annual  primary  charge, 
then  all  units  in  addition  are  charged  at  : — 

(c)  The  second  energy  charge  at  Id.  per  unit. 

The  only  difference  between  the  "telephone"  system  (as  the  con- 
tract system  is  called  in  St.  Marylebone)  and  the  "Metropolitan"' 
system,  is  the  intermediate  energy  rate  of  2d.,  and  one  would 
imagine  that  very  few  consumers  get  the  Id.  rate. 

There  are  so  many  good  points  in  the  system  not  possessed  by 
systems  of  charging  other  than  the  "  telephone  "  system,  that  this 
intermediate  charge  of  2d.,  even  if  it  does  complicate  the  straight 
annual  charge  and  Id.  per  unit  system,  cannot  be  considered  to  be 
any  serious  disadvantage  provided  it  is  found  that  consumers 
actually  do  get  on  to  the  Id.  rate. 

7.  The  "  Telephone'''  System. — This  is  a  differential  tariff  based  on 
the  connected  lighting  load.  The  idea  was  first  suggested  to  the 
author  by  Mr.  Arthur  Wright  when  discussing  rates  of  charge  for 
small  consumers. 

The  system,  as  described  in  the  paper,  was  the  outcome  of  that 
conversation  and  of  the  various  improvements  made  by  the  staff  at 
St.  Marylebone  as  experience  was  gained.  The  author  fears  that  a 
good  deal  more  credit  has  been  awarded  to  him  than  he  really  is 
entitled  to,  as  the  only  thing  about  it  which  he  fixed  was  the  name 
"  telephone,"  and  that  was  adopted  for  the  following  reasons  :  — 

Practically  all  consumers,  if  not  actually  telephone  subscribers, 
are  acquainted  with  the  system  of  charge  for  the  telephone,  which 
is  roughly  an  annual  sum,  payable  in  advance,  and  Id.  per  call. 
Calling  the  system  the  "  telephone "  system  immediately  causes 
people  to  think  of  the  telephone  charges  and  accustoms  them  to 
think  of  payments  in  advance.  It  has  frequently  been  most  useful 
to  be  able  to  show  a  consumer  what  the  Telephone  Co.'s  annual 
charge  covers  in  standing  and  capital  charges,  to  explain  how  in 
like  manner  electric  supply  standing  charges  are  almost  identical, 
and  that  it  costs  the  Telephone  Co.  and  the  Electric  Supply  Under- 
taking a  certain  definite  sum  to  be  "  ready  to  supply  "  him  apart 
altogethe-  from  the  number  of  calls  he  makes  or  units  he  uses,  and 
then  to  show  him  from  which  costs  the  Id.  per  call  and  Id.  per 
unit  are  made  up.  It  would  be  most  difficult  to  explain  all  this  to 
the  consumer  if  the  Telephone  Co.  did  not  exist.  Thus  the  name 
is  purely  a  "selling  point." 

Briefly,  the  "  telephone  "  system  is  : — 

(a)  A  differential  system  with  its  primary  charge  based  on  70  per 
cent,  of  the  connected  lighting  load  at  £14  per  KW.  per  annum, 
not  counting  convenience  and  decorative  lights,  and  not  counting 
any  watts  installed  for  other  uses  than  lighting.  The  secondary 
charge  is  an  energy  rate  of  Id.  per  unit. 

(^)  The  exclusive  use  of  eleotricity  for  artificial  lighting  is 
insisted  upon. 
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(c)  The  primary  charjjre  i«  payable  annually  in  advance,  or 
quarterly  at  an  increase  of  10  per  cent,  in  the  price. 

(</)  The  primary  charpe  is  not  increafitd  in  sobfiequent  years 
provided  the  consumer  doe«  not  increase  the  wattage  of  his  lighting 
installation. 

(/»)  Maximum-demand  indicators  are  used  in  all  but  small  instal- 
lations and  are  put  in  circuit  with  the  whole  installation-  lighting 
and  "other  uses" — not  for  charging  purposes,  but  as  a  guide  in 
noting  the  load  factor  of  the  entire  residence  installation.  When 
HuflRcient  information  has  been  obtained  these  will  be  discontinued. 

(/)  It  will  be  seen  that  the  standing  charges  of  the  entire 
residence  service  are  based  on  the  lighting  installation. 

The  advantages  of  the  system  are  :  — 

1.  Each  consumer  pays  his  share  of  standing  and  running  charges 
and  separately.  If  he  chooses  to  use  his  service  only  for  lighting, 
that  is  his  loss  ;  the  fact  remains  that  it  is  open  to  him  to  use  it 
for  other  purposes  than  lighting  at  no  increase  in  the  annual 
charge. 

2.  The  systena  encourages  longer  hours'  use  per  annum  of  lighting 
and  does  not  encourage  economy  in  units. 

3.  A  large  amount  of  "  other  apparatus  '  than  liehting  can  be 
connected  to  the  lighting  circuits  without  the  expense  of  separate 
circuits  and  meters. 

4.  The  system  has  not  the  dieadvantsgo  which  many  differential 
systems  based  on  the  connected  load  have,  namely,  discouraging 
the  free  installation  of  lighting  points,  because  convenience  and 
decorative  lamps  are  not  counted. 

5.  The  system  has  not  the  objection  which  many  differential 
tariffs  have,  viz.,  assuming  that  all  consumers  of  equal  size  require 
the  same  amount  of  light.  On  the  "telephone"  system  the  con- 
sumer has  to  wire  his  house  throughout,  but  he  can  have  and  pay 
for  the  number  of  lighting  watte  that  he  wants. 

6.  The  system  is  extremely  simple  in  application,  merely  consist- 
ing of  a  quotation  of  so  much  per  annum  and  Id.  per  unit,  and  it 
is  easily  understood  by  the  consumer. 

7.  It  practically  eliminates  the  possibility  of  complaints,  as  these 
can  only  refer  to  the  number  of  Id.  units,  and  consequently  strict 
meter  accuracy  is  not  so  essential  as  when  units  are  being  charged 
at  4d.  and  6d. 

Seventy  per  cent,  of  the  lighting  watts  installed  may  be  con- 
sidered high  (several  electric  supply  managers  have  adopted  60  per 
cent.),  but  convenience  and  occasional  lights,  such  as  those  used  in 
cellars,  pantries,  bath-rooms,  lavatories,  larders,  and  occasional 
rooms  are  not  counted,  nor  are  lamps  counted  which  are  used  for 
purely  decorative  purposes,  provided  there  is  already  1  watt  per 
sq.  ft.  of  floor  space  (based  on  tungsten  lamps)  installed  in  the 
room.  This  proviso  is  obviously  necessary  to  prevent  a  consumer 
claiming  nearly  all  the  lamps  installed  in  a  room  as  decorative, 
which  in  some  large  houses  it  would  be  possible  to  do. 

It  is  found  in  St.  Marylebone  that  a  very  small  house  or  flat 
uses  on  the  maximum  demand  system  80  per  cent,  of  the  lamps 
installed  at  any  one  time  ;  as  the  size  of  the  house  increases  the 
percentage  decreases  to  ,S3i  in  the  largest  houses.  The  larger  the 
house,  however,  the  greater  the  number  of  convenience  and 
decorative  lamps,  which  brings  out  the  70  per  cent,  about  right. 

One  penny  per  unit  was  taken  for  the  secondary  rate  because  it 
is  a  rate  at  which  consumers  can  afford  to  use  electric  heating  and 
cooking,  as  at  that  rate  electricity  can  compete  with  gas. 

One  penny  per  unit  is  also  quite  a  safe  figure  from  the  point  of 
view  of  cost  per  unit  in  St.  Marylebone,  but  this  is  a  matter  which 
each  supply  manager  must  consider  for  himself,  because  conditions 
differ  in  nearly  every  district.  In  some  cases  the  rate  could 
profitably  be  id.,  but  it  is  a  pity  to  charge  as  low  a  price  as  ^d.  per 
unit  for  cooking  and  heating,  unless  lor  the  six  summer  months 
only  (fd.  per  unit  is  now  being  seriously  considered  in  St.  Marylebone 
as  a  summer  rate  and  Id.  in  the  winter),  as  there  is  such  a  large 
amount  of  business  to  be  done  at  Id.  before  there  is  any  necessity 
to  go  any  lower  in  price. 

The  exclusive  use  of  electricity  as  an  artificial  illuminant  is  one 
of  the  essential  points  of  the  system.  It  would  be  inadvisable  at 
the  moment  to  offer,  with  no  restriction.  Id.  per  unit  for  all 
"  other  uses  "  than  lighting  in  St.  Marylebone,  but  if  the  exclusive 
use  of  electricity  for  lighting  can  be  obtained  and  thus  the  full 
standing  charge  on  the  premises,  then  Id.  per  unit  for  "  other 
uses  "  is  remunerative.  It  would  .'urprise  many  people  to  know 
what  the  results  are.  A  typical  case  may  be  cited,  one  of  many. 
A  consumer  came  to  the  showroom  and  purchased  a  radiator.  The 
showroom  attendant  immediately  enlarged  on  the  advantages  of 
the  "telephone"  system;  the  result  was  that  19  gas  light 
points  were  changed  to  electricity,  "telephone"  system  and 
maintenance  contracts  were  obtained,  and  an  order  for  several 
more  radiators. 

In  St.  Marylebone,  during  the  first  two  years  of  the  '  telephone" 
system,  nearly  £2.5,000  was  received  in  annual  payments  in  advance. 
Here,  again,  the  Telephone  Co.'s  charge  helped  considerably.  An 
increasing  sum  is  carried  forward  each  year  in  the  form  of  unex- 
pired annual  payments  ;  this  materially  assists  to  increase  the 
working  capital  of  the  undertaking.  In  a  short  time,  in  spite  of 
the  very  large  half-yearly  payments  on  account  of  capital  charges, 
there  will  be  a  credit  bank  balance  on  revenue  account  all  through 
the  year. 

A  large  business  is  done  in  hire  and  hire-purchase,  the  capital 
expended  on  which  it  is  considered  preferable  to  write  off  at  the 
end  of  each  year  instead  of  raising  loans,  and  a  large  working 
capital  is  particularly  useful  in  this  case,  which  is  only  one 
example. 

Altogether  there  is  no  reason  why  annual  payments  for  electric 
supply  should  not  be  obtained  in  advance  just  as  telephone  sub- 
scriptions   are.       Although    quarterly    payments    in    advance   are 


accepte<l  at  10  per  cent,  increace.  the  number  of  coiunimerB  paying 
quarterly  is  negligible. 

The  following  in  printed  in  large  red  type  on  all  a<rreement 
forms  : — 'The  annual  charge  in  future  yearB  will  not  be  increased 
provided  you  do  not  increase  the  number,  candle-power  and  watt* 
of  the  installation  as  per  schedule  attached.' 

No  claim  is  made  for  the  "  telephone  "  Byatem  being  perfection, 
but  the  author  believes  that  for  the  time  being  it  ia  preferable  to 
base  the  primary  charge  of  differential  residence  tariffs  on  the  con- 
nected lighting  load. 

It  must  be  borne  in  mind,  however,  that  when  the  complete  electric 
service — lighting,  heating  and  cooking — ia  inrftalled  in  residenc**, 
the  proportion  of  lighting  revenue  to  the  total  revenue  per  resi- 
dence will  be  about  one-third  to  one-half,  and  the  whole  aspect  of 
residence  supply  will  be  changed.  The  lighting  load  factor  will 
not  then  be  the  dominating  factor  ;  lighting  and  heating  will  be 
still  essentially  winter  requirements,  cooking,  taken  in  the  aggre- 
gate, will  be  largely  non-peak.  Many  other  accessory  naes.  such  as 
fans,  bath-water  heating,  polishing,  ironing,  fcc,  will  also  be  found 
to  be  largely  non-peak. 

One  point  as  to  the  diversity  of  the  cooking  load  might  be  worth 
mpntionii^g.  From  recording  ammeter  charts  it  ia  found  in  St. 
Marylebone  that  even  where  late  dinners  are  the  custom  in  an 
ordinary  family,  the  midday  cooking  load  is  generally  greater  than 
the  evening,  perhaps  due  to  the  fact  that  the  children,  maids, 
governesses,  ice,  have  a  middle-day  dinner,  and  also  that  a  pood 
deal  of  food  is  cooked  in  the  middle  of  the  day  and  early  afternoon 
for  the  evening  meal,  as  naturally  the  average  cook  prefers  to  leave 
as  little  as  possible  to  be  done  in  the  evening.  A  large  number  of 
these  recording  ammeters  are  kept  going  in  order  to  ascertain  the 
diversity  of  load  in  various  residences  and  blocks  of  flats,  and  the 
information  accumulating  is  most  valuable. 

Probably  the  optimist  will  say  that  in  a  few  years'  time,  when 
electricity  is  universal,  it  will  be  possible  to  offer  a  flat  rate  per  unit 
of  Id.  or  less,  and  it  will  not  be  necessary  to  bother  about  differential 
tariffs.  It  is  diflBcult  to  see  how  that  can  come  about,  because  there 
will  always  be  the  long  and  short-hour  users,  and  they  cannot  be 
fairly  charged  at  the  same  rate  per  unit.  A  universal  flat  rate 
must  be  as  unfair  in  the  future  as  at  present  unless  some  genius 
abolishes  load  and  diversity  factors. 


Discussion. 


The  paper  was  discussed  on  December  14th,  1911,  and  January 
18th,  1912. 

Mr.  E,  T.  Ruthven  Mukbay,  in  opening  the  discussion, 
remarked  on  the  importance  of  tariffs  in  view  of  future  develop- 
ments due  to  "other  uses."  He  wondered  whether  one  of  the 
principal  benefits  of  the  telephone  system  was  not  that  it  did  not 
differentiate  between  standing  and  running  costs  :  perhaps  expedi- 
ency was  a  valid  reason  for  its  adoption.  The  system  adopted  by 
the  author  only  assessed  lighting  charges,  and  left  "other  uses"  to 
chance,  but  electric  cooking  was  growing,  and  ought  to  be  assessed 
as  well,  if  of  any  amount.  How  did  the  author  satisfy  himself 
that  it  was  remunerative  to  charge  Id.  per  unit  for  other  uses  ?  If 
he  charged  £14  per  kw.  for  lighting— a  high  fixed  charge — other 
uses  should  be  charged  something.  No  tariff  ought  to  necessitate 
entering  a  consumer's  premises,  and  he  thought  the  authors  forms 
(in  an  appendix)  were  somewhat  appalling.  He  discounted  any 
advantage  in  name,  but  agreed  with  the  author's  premises  as  to 
what  a  tariff  should  be. 

Me.  Geobge  Wilkinson  said  that  while  the  name  "  telephone  " 
was  new,  the  system  was  old,  and  had  been  used  by  himself  for  some 
years.  In  referring  to  current  limiters,  the  author  lost  sight  of 
the  fact  that  there  was  no  shunt  loss  in  the  limiter,  and  this  turned 
the  scale  as  against  a  meter.  The  contract  demand  system  (with 
limiters)  was  essentially  for  workmen's  dwellings  where  only 
lighting  was  in  use.  The  author  o'otained  £14  per  kw.  standing 
charges  in  advance,  but  he  (the  speaker)  only  obtained  £0  per  kw. 
of  maximum  demand.  The  author  had  no  check  on  his  assessed 
demand,  as  it  was  easy  to  change  lamps,  and  he  ought  to  be  glad 
to  obtain  Id.  per  unit  as  well  as  the  £14  i^er  kw.  The  "other  uses  " 
referred  to  were  limited  by  the  services  capacity.  A  large  house 
which  might  take  1  KW.  for  lighting,  would,  perhaps,  take  6  RW. 
for  cooking  and  3  kw.  for  radiators,  and  thus  other  uses  would  soon 
load  up  the  mains  and  necessitate  additional  capital  charges  for 
cable.  He  thought  it  would  soon  be  necessary  to  make  a  KW. 
charge  to  cover  such  items. 

Mb.  Abthur  Wbight  said  the  author  had  given  practical  proof 
of  the  business-getting  capabilities  of  his  tiystem,  but  it  appeared 
that  rather  too  much  was  left  to  the  discrimination  of  those  who 
assessed  an  installation.  The  author  did  not  appear  to  allow  a 
commercial  discount  for  quantity,  and  reduction  in  costs  was  more 
due  to  quantity  than  to  improved  load  factor.  In  an  average  house 
the  cost  of  electricity  consumed  was  small  compared  with  standing 
charges  on  mains,  cost  of  collecting  accounts,  .vc,  so  that  small 
installations  ought  to  be  charged  on  the  lamps  installed.  It  was 
necessary  to  meet  this  class  of  consumer,  who  represented  the  great 
bulk  left  to  be  dealt  with. 

Mr.  C.  a.  Baker  (L.C.C.)  said  that  body  consumed  2^  million- 
units  per  annum  for  lighting  its  ofllices.  schools,  (."cc.  of  which  more 
than  half  was  purchased  from  27  different  supply  undertakings. 
In  Marylebone  he  had  never  been  tempted  to  adopt  the  telephone 
system,  as  the  standing  charges  were  too  heavy,  »nd  it  would  cost 
more  than  on  the  maximum-demand  system  with  a  rebate  for  large 
oonsumption.  Only  one  London  undertaking  (.Stepney)  relied  on 
the  maximum-demand  system,  and  there  electricity  was  cheap. 
The  author  relied  too  much  on  expediency  ;  he  got  his  standing 
charges  pa?d  but  if  the  consumer  left  or  was  away,  the  department 
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did  not  return  the  money,  although  it  was  not  really  entitled  to 
more  than  the  statutory  charge  per  unit.  In  Lombardy,  with  water- 
power,  it  was  usual  to  charge  15s.  per  lamp  per  annum,  and  this 
was  justifiable  with  water-power,  however  long  the  lamps  were 
used.  He  suggested  that  it  should  be  possible  to  frame  flat  rates 
based  on  averages,  much  on  the  lines  of  insurance  business  ;  and 
that  it  would  be  a  good  thing  for  the  business  if  unnecessary  rules 
and  regulations  were  abolished. 

Mr.  W.  R.  Cooper  said  he  favoured  the  Hopkinson  system,  and 
was  glad  to  see  that  it  was  going  ahead,  even  under  another  name  ; 
he  had  no  belief  in  a  flat  rate.  If  he  were  a  consumer  on  the 
telephone  system,  he  would  expect  a  10  per  cent,  discount  for  paying 
quarterly  in  advance,  instead  of  paying  10  per  cent,  extra.  It  was, 
however,  much  more  important  to  get  business  than  to  worry 
about  a  tariff,  and  if  business  resulted  from  the  telephone  system 
it  was  satisfactory. 

Mr.  A.  H.  Dykes  said  tariffs  largely  depended  on  the  people 
who  were  supplied,  but  also  on  the  system  of  supply  and  plant.  A 
flat  rate  was  absurd  unless  one  could  etore  cheaply.  The  original 
Hopkinson  system  tended  to  reduce  the  number  of  lamps  installed, 
and  the  Wright  modification  was  supposed  to  get  over  this  difficulty. 
The  author's  system  was  the  contract  demand  system  with  the 
indicator  omitted,  but  the  limit  indicator  was  inserted  in  order  to 
fix  standing  charges  for  other  uses  according  to  the  demand.  It 
seemed,  from  the  figures  given  in  the  paper,  that  the  author  was 
obtaining  a  very  high  price  for  lighting  units,  and  so  it  was  easy 
to  supply  at  Id.  per  unit  for  heating,  &c.  The  system  required 
inspection  and  differentiation  between  lights,  which  was  a  draw- 
back, and  he  thought  that  a  good  deal  more  would  be  heard  of  two- 
rate  systems  in  future.  In  conclusion,  he  drew  attention  to  the 
operations  of  the  Fixed  Price  Light  Co.  among  small  property  in 
South  London,  where  300  consumers  had  been  obtained  in  face  of 
the  competition  of  an  energetic  gas  company.  The  average  cost  of 
services  was  10s.  each,  and  the  company  paid  10s.  per  p'^int  for 
wiring,  exclusive  of  the  lamps,  which  were  hired  at  Is.  each  for  the 
life  of  the  lamp,  thus,  to  some  extent,  relieving  the  consumer  of 
their  cost. 

Mr.  a.  K.  Scott-Moncriefp,  referring  to  the  consumer  ^ho  was 
away  for  a  period,  suggested  that  he  ought  to  be  charged  less  if 
away  in  the  winter.  It  was  not  a  "selling  point "  to  ask  a  consumer 
to  pay  five-sixths  of  his  bill  beforehand  ;  the  £14  per  KW.  reminded 
him  of  overweight  butter.  The  telephone  system  was,  however,  a 
•pood  one  ;  a  system  of  this  sort  was  required  or  else  double 
wiring  was  necessary,  but  he  thought  that  the  flat  rate  would 
come  eventually,  as  some  industrial  towns  were  getting  very  near 
it,  the  peaks  in  those  cases  being  of  small  importance  and  relatively 
of  small  cost. 

Mr.  F.  M.  Long,  referring  to  the  Norwich  system,  said  it  would 
probably  not  be  suitable  in  a  place  like  Marylebone  or  at  seaside 
towns.  A  system  of  primary  and  secondary  charges  was  the  right 
one  for  a  private  house,  and  the  former  should  be  fixed  and  inde- 
pendent of  what  the  consumer  did  in  his  house.  The  Marylebone 
figures  for  primary  charges  were  high  compared  with  Norwich, 
where  £4  per  KW.  connected  was  an  average.  There  were,  however, 
2,500  consumers  connected  on  the  Norwich  system,  two-thirds  of 
whom  were  private  consumers. 

.  Mr.  a.  B.  Horsley  said  that  at  Harrow,  where  there  were 
numerous  small  consumers,  in  1907,  there  were  1,047  consumers,  of 
whom  14  per  cent,  were  supplied  through  slot  meters  at  8d.  per 
unit.  The  average  consumer's  revenue  was  £8  per  annum,  but  the 
slot  meters  only  averaged  26s.  each.  They  now  oft'ered  a  rebate 
after  the  first  5s.  per  quarter  was  paid,  on  condition  that  the  con- 
sumer gave  notice  before  leaving,  and  this,  with  nearly  double  the 
number  of  slot  meters,  had  increased  the  revenue  to  328.  6d.  per 
meter.  The  average  price  obtained  represented  Is.  8d.  standing 
charges  per  quarter,   and  5|d.  per  unit  supplied. 


In  opening  the  adjourned  discussion  (January  18th).  Mr.  J.  S. 
HiGHFlELD  said  a  tariff  should  be  framed  to  extract  such  a  price  as 
would  return  a  reasonable  profit.  Owing  to  such  a  large  share  of 
the  supply  business  being  municipally  controlled,  the  question  of 
profit  was  to  some  extent  obscured,  although  it  was  a  vital  matter 
if  new  capital  was  to  be  introduced  into  the  supply  business.  He 
pleaded  for  more  uniformity  of  rates  in  adjoining  areas.  With  flat 
rates  one  could  not  use  the  same  service  for  both  lighting  and 
cooking  supply,  and  a  fixed  charge  and  low  rate  per  unit  enabled 
this  to  be  done.  He  did  not  hold  with  the  idea  that  one  could  alter 
the  habits  of  a  consumer  by  the  tariff,  and  complained  that 
neighbouring  authorities  often  reduced  their  prices  when  there 
was  no  necessity  for  doing  so,  as  he  did  not  believe  that  pri^e  was 
such  an  important  factor  in  obtaining  new  business.  It  was  a 
strange  thing  that  the  slot  meter  system,  although  successful  in  the 
case  of  gas,  was,  on  the  whole,  a  failure  with  electricity  ;  systems 
embracing  fixed  charges  were  not  really  successful,  but  he  had 
found  a  contract  system  including  a  fixed  payment  of  Is.  or  so  per 
week,  and  Id.  or  2d.  per  unit  consumed,  to  be  successful  where  the 
slot  meter  failed.  It  was,  he  thought,  a  great  mistake  to  reduce 
the  price  of  energy  for  cooking  to  very  low  figures,  as  the  actual 
cost  of  supply  was  not  really  known. 

Me.  L.  Buckell  considered  that  the  form  of  the  tariff  was  of 
more  importance  than  the  actual  price,  and  most  important  was 
what  the  consumer  thought  he  was  going  to  pay.  A  tariff  should 
depend  both  on  the  state  of  the  undertaking,  and  on  the  area  to 
be  supplied.  He  had  been  disappointed  to  find  in  the  csu-e  of  a 
12-room  house  that  the  lighting,  heatintr,  and  oooking  load  peaks 
coincided  with  the  normal  peak  load,  and  more  complete  informa- 
tion on  the  point  was  desirable.  By  introducing  a  flat  rate  in  his 
district  in  place  of  the  maximum-demand  system,  the  average 
price  had  been  raised  iV^^-  per  "nit  owing  to  increaeed  turnover  du<3 


to  a  simple  rate,  and  he  thought  the  importance  of  load  factor 
might  be  over-rated  in  supply  work.  Load  factor  only  affected  the 
generating  plant,  and  the  question  of  increased  turnover  required 
more  attention.  It  might  be  disadvantageous  to  have  a  tariff 
whicl\  discouraged  additional  lighting,  and  reduced  the  turnover, 
though  improving  the  load  factor.  He  had  adopted  a  modified 
Norwich  system,  charging  28.  fid.  in  the  £  on  the  rating  of  the 
house,  and  Id.  per  unit  consumed,  and  this  system  was  understood 
by  the  ordinary  ratepayer. 

Mr.  E.  Cowan,  going  back  to  first  principles,  pointed  out  that 
price  was  a  compromise  between  the  factor  of  demand  and  the 
cost  of  production.  The  telephone  system  had  some  particularly 
good  points ;  it  embodied  the  principle  of  classification.  The 
author  said  it  was  expedient  to  take  a  line  which  was  apparently 
unsound,  and  he  (the  speaker)  believed  he  was  on  the  right  road. 

Mr.  a.  J.  Cridge  did  not  agree  that  meters  should  be  discarded, 
recalling  a  case  where  the  substitution  foi  one  meter  of  separate 
meters  on  individual  services  had  resulted  in  a  reduction  of  the 
amount  of  energy  supplied  but  an  increase  in  revenue.  The  Norwich 
system  was  based  on  the  ability  of  the  consumer  to  pay,  and  it  was 
quite  justifiable  to  charge  in  that  way.  He  questioned  the  legality 
of  restricting  a  consumer  to  one  class  of  illuminant,  and  suggested 
that  the  author's  method  of  determining  maximum  demand  was 
rather  lax. 

Mr.  W.  E.  Burnand  thought  that  "other  uses  "  would  probably 
Swamp  the  lighting  supply,  with  the  probable  introduction  of 
further  improvements  in  the  latter,  and  suggested  the  possibility 
of  differential  rating  corresponding  to  the  class  of  supply.  He 
thought  that  an  attractive  case  had  been  made  out  for  the  telephone 
system. 

Mr.  a.  H.  Seabrook,  in  replying,  said  that  price  was  not  the 
primary  factor  in  electric  supply  ;  business-getting  methods  were 
more  important.  The  gas  people  were  following  electrical  methods 
closely,  and  he  understood  they  were  now  getting  out  an  oven  with 
an  enclosed  cooking  chamber  as  a  result  of  the  criticism  of  gas 
cooking  methods.  As  regarded  the  modified  Norwich  system  based 
on  rateable  value,  it  would  be  diflBcult  to  make  a  man  pay  more 
for  electricity  because  his  assessment  was  raised.  He  quite  agreed 
that  all  units  supplied  should  be  metered  ;  at  the  John  Street 
dwellings  they  had  found  the  price  per  unit  to  work  out  almost 
the  same  as  the  maximum-demand  price.  The  Norwich  system 
had  advantages  in  the  case  of  more  economical  lamps  being  intro- 
duced. The  question  of  expediency  had  attracted  a  great  deal  of 
attention — he  failed  to  see  why  it  should  not  be  allowed  ;  he  could 
not  see  why  a  low-priced  short-hour  motor  unit  should  be  preferred 
to  a  low-priced  cooking  or  heating  unit.  The  telephone  system  might 
not  be  technically  correct,  but  it  was  not  arbitrary  like  the 
Norwich  or  Detroit  systems.  The  high  initial  charges  at  Maryle- 
bone were,  of  course,  due  to  the  heavy  capital  charges  there.  In 
reply  to  Mr.  Wright,  he  pointed  out  that  discount  for  quantity  in 
the  case  of  the  telephone  system  was  met  by  a  reduction  in  the  fixed 
charge  per  KW.  ;  he  quite  agreed  as  to  charging  a  lump  sum  per 
lamp  per  week  for  small  consumers.  The  L.C.C.  school  ligrhting  in 
Marylebone  was  an  unremunerative  load,  supplied  under  an  old 
tariff  agreed  with  the  Metropolitan  Co.,  which  had  not  been  altered. 
With  the  Norwich  system  the  consumer  paid  for  an  arbitrary 
standard  of  illumination,  but  with  the  telephone  system  the  con- 
sumer paid  for  exactly  the  installation  he  wished  for.  He  under- 
stood that  the  Norwich  system  was  intended  to  be  a  reduction  in 
price,  which  might  explain  why  it  was  largely  adopted  ;  the 
Marylebone  tariff  was  intended  to  encourage  "  other  uses,"  but  not 
to  give  a  reduced  price. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Tesla  Steam  Turbine. 

A  turbine  recently  devised  by  Mr.  Nikola  Tesla  presents  an 
interesting  departure  from  orthodox  views  on  this  subject.  Mr. 
Tesla  dispenses    with   blades   altogether,   and   relies  wholly  upon 


Cress  section.  Longitudinal  section. 

Fig.  1.— Tesla  Turbine, 


friction  for  the  propulsion  of  his  rotor.  The  accompanying 
illustrations,  published  in  the  EiKjineering  yewx,  show  how  he 
applies  the  idea.  The  steam  enters  through  an  expanding  nozzle, 
and  strikes  tangentially  a  series  of  closely  set  steel  disks,  between 
which  it  follows  a  spiral  path  to  the  central  outlet.  The  velocity 
of  the  steam  being  very  great,  and  the  friction   between  the  steam 
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and  thn  diska  beinj^  asHumed  to  V)e  proportional  to  the  Hquare  of 
the  difference  in  velocity,  the  turbine  exerts  a  larire  torque  when 
Btartini?  or  runnin^r  slowly  ;  at  hi(jher  speedH  the  difference  in 
velocity  decreaHes,  but  the  path  of  the  steam  is  lengthened  by  the 
action  of  centrifujyal  force,  bo  that  the  torque  is  maintained. 
With  such  a  turbine  reversing  is  effected  simply  by  applying  a 
second  nozzle  acting  in  the  reverse  direction,  as  shown. 

A  turbine  of  this  type  with  25  disks,  18  in.  in  diameter,  was 
tested  by  the  New  York  Edison  Co.  with  steam  at  125  lb.  pressure, 
exhausting  to  atmosphere  ;  the  speed  was  9,000  ii.i'.M.,  and  the 
output  200  H.P.,  the  steam  consumed  being  about  '.\H  lb.  per  n.f- 
hour.  The  set  weighed  400  lb.,  and  occupied  a  surface  of  20  X 
35  in.  Mr.  Tesla  claims  that  the  consumption  can  be  reduced  to 
10  or  12  lb.  per  H.i'.-hour. 

Bell-Push  Fire  Alarm. 

An  ingenious  device  has  been  patented  by  Mr.  F.  R.  C.  Joyce,  of 
Oak  Road,  Farnborough,  Hants.,  for  utilising  the  ordinary  bell 
circuits  for  fire-alarm  purposes.  It  consists,  as  shown,  of  a  bell-push 
mounted  on  a  perforated  metal  base,  within  which  is  an  automatic 
contact  connected  in  parallel  with  the  push,  on  the  base  of  which  it 
is  fixed.     The  contact  maker  is  a  compound  metal  strip  with  a  gold- 
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Fig.  2. — Joyce  Patent  Bell-Push  Fiee  Alarm. 


tipped  adjusting  screw,  which  makes  contact  when  the  temperature 
rises  above  a  given  value,  and  rings  the  bell  to  which  the  push  is 
connected.  By  this  simple  means,  every  room  in  a  house  in  which 
a  bell-push  is  fitted  can  be  protected,  and  the  system  is  self-testing, 
as  the  failure  of  the  battery  or  circuit  is  at  once  detected  in  the 
ordinary  use  of  the  push.  The  position  of  the  fire  is  also  shown  by 
the  indicator. 

New  Wiring  System. 

We  were  recently  favoured  with  an  opportunity  of  inspecting  a 
new  system  of  wiring  buildings,  such  as  factories,  offices,  &c.,  by 
the  courtesy  of  the  inventors,  Messrs.  Foote  &  Milne,  Ltd.,  of 
6G,  Victoria  Street,  S.W.  The  system  is  as  bold  in  conception  as  it 
is  simple  in  execution  ;  it  consists  essentially  in  the  use   of  bare 
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Fig.  3. — Details  op  Casing  and  Accessories. 


copper  wires  in  steel  casing,  and  is  probably  the  cheapest  system 
yet  put  forward.  The  parts  employed,  vehich  are  few  and  simple, 
are  shown  in  the  accompanying  figures.  The  casing  (fig.  3) 
consists  of  a  "  sole-plate  "  of  steel  strip  with  a  corrugation  in  the 
middle,  which  is  punched  whore  required  and  screwed  to  the 
wall  or  partition  and  a  cover  of  steel  drawn  into  the  form  of  a 
trough,  which  is  secured  to  the  sole-plate  by  bolts  with  tee-heads, 
the  tee  fitting  into  the  corrugation  above-mentioned.  The  bolts  are 
spaced  at  intervals  not.  exceeding  4  ft.,  and  at  all  angles,  tees  and 
switches,  and  are  placed  in  position  before  the  sole-plate  is  screwed 
down.    Over  each  bolt  is  placed  a  porcelain  insulator  of  the  form 


shown  in  figw.  4  and  5  -,  thi.f,  it  will  M  Been,  w  •  .  projec- 
tions undi  rcut  Bufficiently  to  retain  a  wire,  ami    .    .    ,  daat  the 

wire,  when  bent  into  pla<«,  cannot  be  pnlle<i  through  without  (Treat 
force.  In  erecting  the  wires,  they  are  b«-nt  into  these  inxalatin{f 
holders,  and  drawn  tight  from  one  insulator  to  the  next  ;  the 
operation  of  stringing  them  up  is  obviously  very  easy  and  takes  up 
very  little  time.  To  provide  against  any  pomible  alacknees  and 
expansion  due  to  temperature  rise,  it  is  thought  necessary  to  place 
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Fig.  4. — Upper  and  Lower  Sides  of  Ixsllatob. 


the  wire  under  a  slight  additional  tension,  and  this  is  effected  by 
means  of  a  special  tool  which  crimps  a  few  inches  of  the  wires, 
as  shown  in  fig.  4.  It  is  found  that  the  resulting  spring 
tension  is  sufficient  to  keep  the  wires  clear  of  one  another 
and  of  the  casing  in  a  horizontal  length  of  much  more  than 
4  ft.,  the  maximum  allowed.  The  crimping  is  done  close  to  an 
insulator,  where  the  wires  are  rigidly  supported,  to  prevent  any 
possibility  of  their  touching  one  another.  This  done,  the  cover 
is  placed  in  position  with  a  steel  saddle  piece  over  the  joint,  and 
secured  by  a  nut  on  the  bolt.  Special  af^cessories,  as  stated  above, 
are  few,  and  very  simple  ;  they  consi-it  of  elbow  and  tee-joint 
cover«,  angle-pieces,  fcc,  aU  of  steel,  as  shown  in  fig.  3.  Joints  in 
the  conductors  are  made  with  porcelain-covered  couplings  of  the 
well-known  type. 

A  special  feature  of  the  system  is  the  continuity  of  the  earthing 
shield.  The  sole-plate  and  steel  cover  are  always  arranged  to 
break  joint,  and  are  in  contact  throughout  their  length  ;  the  safldle 
pieces  are  also  in  gontact  with  the  covers  and  the  bolts,  and  it  is 
believed  that  lack  of  continuity  can  hardly  be  possible.  No 
attempt,  of  course,  is  made  to  render  the  system  watertight ;  on 
the  contrary,  ventilation  is  provided  for.     It  is  claimed  that  the 
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Fig.  5. — Side  and  End  Views  of  Insulator 


system  is  absolutely  safe  and  self -testing  ;  for  either  the  insulation 
resistance  between  the  conductors  and  to  earth  is  extremely  high, 
or  there  is  a  dead  earth  or  short-circuit  which  would  blow  the 
fuses.  But  it  is  highly  improbable  that  contaci;  would  occur,  once 
the  conductors  were  in  place  and  the  cover  secured  in  position. 

The  insulators  are  made  in  two  standard  patterns,  for  four  and  five 
wires  respectively  ;  the  five-wire  pattern  is  shown  in  figs.  4  and  5, 
which  also  illustrates  the  mode  of  crimping  the  wires.  Any  leas 
number  of  conductors  may,  of  course,  be  used.  An. installation 
fitted  up  by  Messrs.  Foote  k  Milne  on  this  system  has  been  in  use 
for  six  months  without  any  trouble  arising,  and  their  offices  have 
recently  been  wired  with  it  for  demonstration  purposes  ;  a  circuit 
has  also  been  run  out  of  doors  to  ascertain  whether  there  is  any  risk 
of  corrosion  or  incrustation  of  the  insulators  in  a  damp  situation, 
and  so  far  no  effect  of  this  kind  has  been  ob^ervti.  Accessibility 
is  obviously  a  prominent  advantage  of  the  system. 

The  device  is  not  considered  suitable  for  domestic  purposes,  on 
aesthetic  grounds,  but  it  is  well  adapted  for  use  in  offices,  shops, 
and  factories  ;  ordinary  switches  and  roses,  switch-boxes,  vtc,  are 
employed  in  conjunction  with  it,  and  lamp  brackets  are  ^.-ired  with 
oovered  conductors  in  the  usual  way.  The  system  appeart  to 
possess  marked  advantages,  and  is  well  worth  examination. 

".Leuconium  "  Lamps  of  Low  Candle-power. 

The  Stearn  Electric  Lamp  Co.,  Ltd.,  of  47,  Victoria  Street, 
S.W.,  have  succeeded  in  producing  high-voltage  lamps  of  small 
candle-power,  with  metallic  filaments  ;  these  are  made  of  15  watts 
for  200  volts,  giving  9  C.P.,  and  20  watts  for  200-2.^50  volts,  giving 
12"5  c  P.  For  100-125  volts  similar  lamps  are  made,  taking  S  to  10 
watts,  and  giving  4  5  to  6  c.P.  We  understand  that  these  lamps 
are  ready  for  delivery  from  stock.  The  company  have  sent  us  a 
sample,  which  clo.-ely  resembles  their  ordinary  "  Leuconium " 
lamps,  and  burns,  of  course,  quite  well  on  our  200  volt  circuit. 
While  the  supply  station  engineer  may  not  be  altogether  delighted 
with  this  further  development  of  the  metallic-filament  lamp,  there 
is  no  doubt  that  it  will  prove  most  useful  to  consumecs  for  places 
where  not  much  light  is  required. 
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E.M.B.  Grid  Resistances, 

These  resistances,  for  which  Messrs.  Scholey  &  Co.,  Ltd.,  of 
151,  Queen  Victoria  Street,  E.G.,  are  the  sole  sellinp:  agrents,  repre- 
sent a  material  advance  upon  the  cast-iron  grrids  hitherto  used  for 
tramway  and  railway  equipments,  cranes,  haulage  g^ears,  &;c.  They 
are  made  of  unbreakable  and  jointless  material,  the  successive  g^rids 
being:  bent  to  shape  out  of  a  continuous  length — apparently  without 
limit — of  wire  or  strip  ;  thus  the  danger  of  open  circuit  in  the 
resistance  frame  is  reduced  to  the  minimum.  The  loops  formed  by 
the  conductor  between  successive  grids  form  convenient  points  of 
attachment  for  intermediate  resistance  steps,  and  the  grids   are 


them  as  strong  as  could  be  wished,  while,  on  dissecting  them,  we 
find  that  the  solder  has  run  well  into  the  joints.  The  solder,  in 
fact,  appears  to  be  much  harder  and  stronger  than  plumbers'  solder, 
and  can  only  be  torn  asunder  by  the  exercise  of  great  force. 
Besides  wires,  all  thicknesses  of  aluminium  sheet,  rods,  tubes  and 
stranded  cables  can  be  joined,  without  loss  of  conductivity,  and 
alloys  containing  aluminium  such  as  magnalium  and  duralumin 
can  also  be  soldered  with  these  materials.  They  are  the  invention 
of  Mr.  C.  M.  Bowes,  and  can  be  obtained  from  the  company  above- 
named.  We  understand  that  the  Admiralty  has  had  them  under 
test  for  some  months,  and  has  placed  a  large  order  for  them  with 
the  company. 
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Fig.  6. — Standard  E.M.B.  Grid  Eesistance  for  Traction. 


clamped  between  mica  washers,  so  that  the  resistance  can  be  run 
red  hot  without  fear  of  injury  or  distortion.  The  E.M.B.  wire  has 
a  temperature  coefficient  similar  to  that  of  cast-iron,  an  advantage 
in  many  cases  ;  but  other  alloys,  of  constant  resistance,  can  be  sub- 
stituted if  desired.  The  material  is  also  rustless,  and  does  not  scale. 
The  grids  have  been  widely  adopted  for  electric  traction,  and  are 
very  suitable  for  all  such  applications,  being  capable  of  withstanding 
the  roughest  usage  ;  for  export  purposes  they  are  admirably  adapted, 
as  breakage  is  avoided.  Fig.  6  shows  a  standard  type  for  electric 
traction. 

The  M.E.  Printing  Motor  System. 

We  recently  illustrated  the  new  "  Marryat-Elliston  "  equipment, 
which  has  been  introduced  by  Messrs.  Marryatt  &  Place,  of 
28,  Hatton  Garden,  E.G.,  for  driving  machines  and  other  apparatus 
in  which  a  very  large  variation  of  speed  is  necessary,  especially 
where  reversing  is  required,  as  the  apparatus  will  work  equally 
well  in  either  direction.  It  has  the  advantage  of  having  a  good 
efficiency  characteristic  through  the  whole  of  its  working  range. 
We  have  since  obtained  further  particulars  from  the  makers,  which 
enable  us  to  explain  the  mode  of  operation  of  the  device.  The 
equipment  consists  of  a  simple  shunt  or  compound-wound  direct- 
current  electric  motor,  coupled  to  an  electric  clutch.  The  latter 
consists  of  two  parts,  both  capable  of  rotation,  and  for  the  sake  of 
clearness  of  explanation,  we  will  consider  this  clutch  as  an  electric 
motor,  calling  one  rotating  part  the  "armature"  and  the  other 
rotating  part  the  "  field."  The  armatures  of  the  driving  motor  and 
the  clutch  are  rigidly  coupled  together. 

The  set  is  started  up  by  running  the  armatures  up  to  speed  by 
means  of  an  ordinary  starter  operating  on  the  driving  motor.  The 
clutch  field  is  then  excited  until  the  clutch  armature  generates  a 
voltage  equal  to  that  of  the  supply,  when  the  clutch  armature  is 
switched  on  to  the  mains.  The  motor  has  a  large  speed  range  by 
shunt  field  regulation,  and  if  this  field  is  weakened,  the  armatures 
will  revolve  faster.  This  will  cause  the  clutch  armature  to 
generate  current,  and  a  torque  is  produced,  which  will  cause  the 
clutch  field  to  revolve.  The  rate  of  revolution  will  depend  upon 
the  amount  by  which  the  armature  speed  has  been  increased.  It 
is  thus  possible  to  obtain  on  the  clutch  field  speeds  from  the  very 
lowest  to  the  maximum,  which  is  limited  by  mechanical  con- 
siderations, and  a  working  range  of  at  least  60  to  1  is  possible  by 
field  regulation  only. 

This  makes  the  equipment  very  efficient  as  compared  with  the 
use  of  diverting  or  series  armature  resistances  for  obtaining  the 
lower  speeds. 

The  machine  to  be  driven  is  coupled  to  the  set  by  means  of  a 
pinion  or  pulley  mounted  on  the  field  portion  of  the  clutch. 

For  control,  it  is  only  necefsary  to  have  a  main  double-pole 
switch,  a  push  button  or  other  motor  starter  and  a  shunt  regulating* 
switch, 

Alu-Sol  Flnx  and  Solder  for  AInminium. 

We  have  received  from  the  Alu-Sol  Manufacturing  Co., 
Worcester  Street,  Wolverhampton,  samples  of  their  new  flux  and 
solder  for  aluminium,  which,  it  is  claimed,  make  absolutely 
permanent  joints  (joints  made  14  months  ago,  ind  exposed  to  all 
weathers,  are  still  unaltered),  are  easy  to  use  and  economical.  The 
process  is  quite  simple ;  we  have  made  some  joints  between 
aluminium  wires  aocnrding  to  the  inventor's  direobiona,  and  find 


Electricity  in  Mines. 

On  January  16th  charges  against  the  manager  and  under-manager 
of  the  Pinxton  Colliery,  were  down  for  hearing  at  the  Alfreton 
Police  Court,  but  a  conference  between  the  prosecutor  and  defen- 
dants, with  their  solicitors,  resulted  in  the  charges  being  with- 
drawn. 

The  matter  is  reported  as  follows  in  the  Sheffield  Daily  Inde- 
pendent : — 

At  the  instance  of  Mr.  W.  H.  Pickering,  Inspector  of  Mines,  of 
York,  Henry  Stevenson,  general  manager  of  the  Pinxton  Colliery 
Co.,  and  James  Strachan,  under-manager  of  the  Brookhill  Colliery, 
were  charged  with  contravening  special  Rule  21  by  installing  and 
using  electricity,  and  placing  unenclosed  fuses  more  than  2  ft.  from 
the  floor,  and  not  suitably  protecting  them  in  the  Brookhill 
shaft  pump-room,  on  October  12th.  Two  further  charges  were 
preferred  as  follows  : — Contravening  special  Rule  25  by  using  elec- 
tricity with  the  exposed  ends  of  the  cables  unprotected  and 
unfinished,  and  contravening  special  Rule  34  by  the  use  of 
electricity  without  providing  an  ammeter  to  indicate  the  load  put 
on  the  machine.  Mr.  W.  H.  Pickering  prosecuted  on  behalf  of  the 
Home  Office,  and  Mr.  Maddox  (London),  instructed  by  Mr.  H.  R. 
Cleaver,  defended. 

Before  proceeding  with  the  case,  Mr.  Picke-ring  asked  for  a 
private  conference  with  the  defendants  and  their  solicitors,  and 
then  informed  the  Bench  how  the  charges  should  be  pro- 
ceeded with.  The  charges  were  ofl'ences  under  the  Electricity  Rules, 
which  should  be  strictly  observed  in  all  mines.  He  had  been  assured 
that  everything  had  now  been  put  right  by  the  colliery  company, 
and  that  being  so,  and  the  defendants  at  the  same  time  admitting 
that  the  rules  had  been  violated,  he  now  proposed  to  withdraw  the 
charges  on  payment  of  costs.  In  doing  this,  however,  he  did  not 
wish  to  minimise  the  importance  of  the  special  rules  which  had 
been  violated.  The  rules  in  question  were  now  under  revision,  and 
would  probably  be  made  more  stringent.  He  hoped  further  that 
the  apparatus  complained  of  would  now  be  made  in  accordance 
with  the  rules,  and  that  the  electrical  appliances  at  the  colliery 
would  be  put  in  first-class  order, 

Mr.  Maddox  said  he  agreed  with  what  Mr.  Pickering  had  said. 
It  was  true  that  certain  complaints  were  made  by  the  Inspector, 
and  certain  things  pointed  out.  An  undertaking  was  given  by  the 
colliery  company  to  have  the  things  put  right,  but  considerable 
delay  was  caused  through  not  getting  goods  supplied.  When  the 
Inspector  came  again  on  October  12th  the  work  was  not  completed, 
owing  entirely  to  the  firm  who  had  the  order  for  the  appliances  not 
delivering.  On  behalf  of  the  colliery  company  he  now  gave  an 
undertaking  that  all  the  Inspector's  instructions  should  be  carried 
out. 

The  Magistrates  agreed  with  the  course  taken,  and  granted 
Mr.  Pickering's  application  to  withdraw  the  charges. 


Jacobs  v.  Newbald, 


In  the  City  of  London  Court,  on  Friday,  before  Mr.  Registrar  Wild, 
a  claim  was  made  by  Messrs.  W.  &  R.  Jacobs,  electrical  apparatus 
manufact'-.rers,  39c,  King  William  Street,  E.G.,  against  Messrs.  E. 
Newbald  k.  Co.,  electrical  engineers,  Court  Road,  High  Street, 
Sutton,  for  17s.  6d.  for  electrical  goods  supplied. 

Mr.  Strouts,  solicitor  for  the  plaintiifs,  said  that  the  defendants 
had  sent  the  plaintiffs  a  cheque  for  the  sum  of  15s.  2d.,  making  a 
deduction  of  the  amount  of  2s.  4d.  for  damaged  goods  broken  in 
transit.  As  a  matter  of  fact,  he  (Mr.  Strouts)  considered  the 
defendant  should  have  counter-claimed  for  that  amount.  There 
was  a  notice  contained  upon  the  plaintiffs'  invoices  to  the  effect 
that  all  goods  being  properly  packed,  they  took  no  responsibility 
for  breakages  in  transit.  All  claims  were  to  be  made  to  the 
carriers. 

In  answer  to  the  Registrar,  plaintiffs'  representative  said  this 
was  their  first  transaction. 

The  defendant,  Mb.  Newbald,  said  they  had  had  lots  of  previous 
transactions,  but  this  was  the  first  dispute. 

The  Registrar  ;  Well,  what  have  you  to  say  to  the  notice  on 
the  invoice? 

The  Defendant  said  that  upon  the  arrival  of  the  goods  the  case 
was  fotind  to  be  in  perfect  ord|sr.      The  glass  goi^  inside  had 
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evidently  been  broken  before  they  were  packed.  He  telephoned  to 
the  phiintiffH  about  the  matter  at  the  time.  The  plaintiffs'  traveller, 
when  taking  the  order,  had  eruarantc-ed  Hoiind  delivery.  The  ca.se 
arrived  in  excellent  order,  and  the  {,'ood.s  innide  were  broken  without 
dama<,'(;  to  the  case.  Their  point  was  that  they  were  damaged 
before  they  were  packed. 

Mk.  Stkouts  said  that  as  the  case  contained  fjlass  jfoods,  the 
contents  mi^rht  very  well  have  become  broken  by  droppintf. 

The  Ri;(;isruAK  thought  that  the  onus  was  upon  the  plaintiffs  to 
show  that  the  troods  were  all  ritjht  before  they  were  packed. 

The  i)laintitfs'  WiTNKSS  said  that  the  packer  in  question  could 
not  be  called,  as  he  was  out  of  the  country. 

Eventually  judt,'ment  was  entered  for  the  defendants,  an  allow- 
ance beinj,'  made  for  the  witness's  attendance. 


BUSINESS  NOTES. 


Consular  Notes.— Sweden.— H.M.  Consul  at  Stockholm 
states  that  Swedish  reports  continue  justifiably  to  offer  coDgrratu- 
lations  on  the  success  of  home  eflforts  in  the  industries  comprised 
under  the  title  "Machines,  instruments  and  tools."  The  impor- 
tation is  decreasiner,  and  the  exportation  increasiDg,  but  it  will  be 
noted  from  the  returns  that  Sweden  imports  annually  about 
£1,000,000  of  articles  of  this  denomination,  and  has  continued 
steadily  to  do  so  for  some  years,  except  that  in  1907,  the  record 
year  in  many  ways,  a  still  greater  quantity  was  imported.  About 
one-third  of  the  Swedish  exportation  of  machinery  is  accounted  for 
by  separators,  the  next  leading  article  being  petroleum  and  benzine 
motors.  Electrical  machines  find  their  best  market  in  Norway  ; 
other  articles  of  export  under  this  h^ad  are  oil-cooking  stoves,  oil 
lamps,  electric  lamps,  telephone  apparatus,  surgical  instruments, 
sewing  machines,  weapons  and  cycles.  This  list  will  indicate  that 
there  must  be  need  for  a  good  deal  of  machinery  to  be  imported,  as 
the  Swedish  manufacturers  seem  to  cover  special  patents  rather 
than  ordinary  machines  used  in  the  principal  industries.  This 
industry  has  received  considerable  attention  in  the  revision  of 
the  tariff. 

The  Vice-Consul  at  Lulea  reports  that  the  scheme  for  the 
electrification  of  the  Gellivare-Norwegian  Frontier  Railway  was 
sanctioned  in  1910.  It  was  decided  that  the  Porjus  Waterfall, 
situated  at  the  outlet  of  the  Lake  Lulevattnet,  should  be  harnessed 
for  electrical  energy  to  be  used  for  the  railway  and  also  for  the 
supply  of  electrical  energy  to  the  mining  industries  in  the 
neighbourhood.  The  cost  of  this  construction  is  calculated  at  about 
9,400,000  kr.  (£522,222),  and  the  electrical  outfit  of  the  power 
station  at  about  2,300,000  kr.  (£127,777),  or  in  all  a  total  cost  of 
about  12,000,000  kr.  (£666,666.)  The  work  for  the  erection  of  this 
power  station  is  now  under  progress  and  is  expected  to  be  com- 
pleted and  in  working  order  during  1914.  This  development  must 
lead  to  new  openings  for  trade  and  industries  in  this  part  of  the 
country,  where  industries  are  likely  to  be  able  to  obtain  abundant 
convenient  working  power  at  a  reasonable  cost. 

The  Vice-Consul  at  Gefle  reports  that  an  extensive  scheme  has 
been  in  preparation  for  some  time  by  the  Waterfalls  Department  of 
the  Swedish  State,  with  a  view  to  the  utilisation  of  the  Elfkarleby 
Waterfalls,  about  15  English  miles  south  of  Gefle,  for  the  genera- 
tion of  electrical  energy.  The  works  were  to  be  begun  during  the 
summer  of  1911,  and  it  was  estimated  that  power  equal  to  45,000 
H.p.  would  be  made  available  at  a  cost  of  9,210,000  kroner 
(£510,000),  when  the  scheme  in  its  entirety  had  been  carried 
through.  It  is  calculated  that  the  bulk  of  this  energy  will  be  taken 
up  by  the  various  communities  and  industrial  works  situated 
within  about  70  miles  of  the  power  station,  to  which  distance  the 
power  can  be  economically  distributed. 

Brazil. — The  British  Consul  at  Santa  Catharina  reports  that  the 
State  Government  has  contracted  (subject  to  approval  by  the  State 
Congress)  with  a  firm  of  bankers  in  Paris  for  the  construction  of 
an  electric  railway,  gauge  not  to  be  less  than  1  metre,  starting 
from  the  Estreito  on  the  mainland  in  front  of  the  capital  to  the 
city  of  Lages  upon  the  highlands,  about  280  km.  from  the  Estreito, 
the  State  paying  40  contos  (about  £2,666)  per  km.,  payable  on  the 
delivery  of  every  40  or  50  km.  constructed.  Of  the  above  £2,666 
about  £1,666  is  to  be  paid  in  State  bonds  at  84  per  cent,  net, 
5  per  cent,  interest,  and  ^  per  cent,  amortisation,  and  £1,000  to  be 
paid  by  the  Federal  subvention  of  15  contos  per  km.,  for  which  the 
State  Government  will  apply  to  the  Federal  Government,  On  the 
above  basis  the  company  will  exploit  the  line  until  the  bonds  issued 
have  been  all  redeemed.  The  State  concedes  also  to  the  company 
gratuitously  three  waterfalls  which  are  indicated  in  the  contract, 
and  others  that  may  exist  in  public  lands  in  the  privileged  zone,  as 
well  as  public  lands  at  the  minimum  price.  The  plans  of  the  route 
are  to  be  presented  within  four  months  from  the  date  of  definite 
signature  of  contract,  and  the  construction  is  to  be  commenced 
within  the  following  three  months,  and  to  be  completed  in  two 
years.     The  engineers  have  already  studied  the  route. 

Russia, — A  U.S.  Consul  at  Batum  reports  to  the  effect 
that  the  Caucasus  ofiEers  practically  a  virgin  field  for  the  introduc 
tion  of  modern  improvements  of  all  kinds.  More  than  three-fourths 
of  the  population  is  engaged  in  agriculture,  but  little  advantiige 
ia  taken  of  modern  machinery  and  implements.  The  development 
of  public-service  properties  ofi^era  a  promising  future.    There  are  1» 


cities  with  rx)pulationfl  of  20.000  to  50,000.  I  of  8u,000.  and  3  of 
over  150,000.  These  cities  will  require  electric  lightinp,  i«werage, 
and  water  system M.  I'atum  has  lighting  and  water  plants  bat  laclu 
proper  sewerage,  while  the  city  of  Baku  wa,-*  authorised  in  IDIm 
to  contriict  a  loan  of  ?f  13,905,000  for  municipal  improvements, 
including  a  waterworks  and  a  sewerage  ^ystera.  The  work  of  con- 
structing a  stone  conduit  and  colle.;ting  station  for  the  water- 
works was  given  to  a  British  firm,  at  a  contract  price  of  about 
$5.000,00<i. 

The  development  of  mining  of  all  kinds  offers  a  wide  nnge  tor 
the  sale  of  appropriate  machinery.  So  far,  in  the  development  'f 
mining,  preference  has  Ijeen  given  to  no  single  country  in  the  buying 
of  equipment.  The  Ijest  has  been  purcha.«ed  irrespjective  of  its 
country  of  origin.  The  equipment  of  one  bi^f  mining  property,  for 
instance,  includes  machinery  from  the  irnite*!  States,  <^;ermany, 
England,  France,  and  Russia. 

■'Correspondence  with  business  firms  in  the  Caucasus  may  be 
carried  on  in  either  French  or  German.  Nearly  every  firm  of 
importance  has  in  its  employ  some  one  understanding  one  or  both  of 
these  languages.  Catalogues  and  correspondence  in  English  would 
have  an  inlifferent  reception.  Wherea,s  it  is  probable  some  attempt 
would  be  made  to  secure  a  translation  of  a  letter  in  Engli.«h.  the 
the  ordinary  circular  or  catalogue  in  the  language  would  be 
promptly  consigned  to  the  waste-basket. " 

Diesel  Eni^ines. — Messrs.  iliRKi.KEs,  lin  kertox  xsd 

Day,  Ltd.,  Hazel  Grove,  Stockport,  have  recently  received,  in  addi- 
tion to  a  large  number  of  orders  for  these  engines  for  Great  Britain. 
the  following  for  electricity  supply  stations  abroad  . — 

Australian  Commonwealtb,  for  Naval  Dei)'')t,  Williamstown. — One  40-b.h.p. 
Danedin  Corporation,  New  Zealand.— One  750  and  one  .OOO-b.h.p. 
Hastings  Corporation,  New  Zealand.— Two  I.tO-b.h.p. 
Marine   Board   of  Burnie   and   Table  Cape,  Tasmania.— One  50  and  one 

100-B.H.P. 

Queenstown  Corporation,  South  Africa. — Two  8i-b.h.p.i 
Uitenhage  Electric  Supply  Co.,  South  Africa.— One  135-b.h.p. 
Wilkie  Electricity  Works,  Canada. — One  100-b.h.p. 
Scott  Electricity  Works,  Canada.— One  100-b.h.p. 
Secteur  Electrique  des  Hots  de  )a  Seine,  Paris. — Three  150-b.h.p. 
Jindrichuv-Hrades  Corporation,  Austria.— One  200  and  one  10O-n.n.p. 
Crown  Agents  for  the  Colonies,  for  Lagos,  S.  Nigeria. — Two  200  b.h.p. 
India  Office,  for  Bombay  Dockyard.— One  170-b.h.i'.] 

Calendars  and  Catalogues. — Mr.  C.  Franklin  Tibhs. 

of  2,  Craven  Terrace,  Leeds,  has  prepare  1  for  circulation  among  hi.s 
friends  a  small  wall  thermometer  on  a  hanging  celluloid  card, 
which  will  serve  to  keep  in  mind  the  "  Nonpareil  "  auto-starters 
and  transformers, 

British  Thomson-Houston  Co..  Ltd  ,  Rugby. — In  our  refei- 
ence  to  list  No.  325,  Winkpij  leakage  indicator  was,  of  course,  a 
mistake  for  Winh^ij. 

We  have  received  from  Mr.  M.  H.  Smith,  of  4,  Racquet  Court. 
Fleet  Street.  E.G.,  an  electrical  advertisers'  reference  chart  which 
consists  of  a  hanging  card  whereon  appear  the  names  of  electrical 
papers  with  their  day  of  publication,  size  of  type  space,  screen  for 
half-tone  blocks,  and  other  information.  Spaces  are  left  in  the 
table  for  similar  particulars  to  be  entered  relating  to  other  papers 
in  which  firms  may  be  interested. 

Messrs.  Rashleigh  Phipps  i:  Co.,  147.  Oxford  Street.  London. 
W. — Leaflet  giving  some  particulars  and  prices  of  cab  tire  sheathed 
cables  and  flexible. 

The  Earth-Driven  Clock  Co.,  Rowton  Buildings,  Bowling 
Green  Street,  Leicester. — Illustrated  pamphlet  describing  the  earth- 
driven  clock,  and  giving  prices  of  same,  and  containing  a  report 
thereon  by  Prof.  S.  P.  Thompson. 

Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark.  London,  S.E. 
— Advance  copy  of  12-page  pamphlet  containing  an  illustrated 
description  of  their  D.c.  machines  with  interpoles. 

Messrs.  Barker,  Spink  &  Lease,  Park  Works.  Rosse  Street. 
Shipley,  Yorks.-  -Large  postal  card  illustrating  a  number  of  their 
lathes 

Mr.  Wm.  Crowther.  629a.  West  Derby  Road.  Tuebrook. 
Liverpool. — Twelve-page  pamphlet  entitled  "'Notes  on  Drilling,"" 
dealing  with  certain  difficulties  that  arise  in  electrical  workshops, 
and  giving  an  illustrated  description  of  Crowther's  patent  reliance 
drill-grinding  jig  with  instructions  for  its  use. 

The  British  Westinghouse  Electric  -\nd  Manufacturing 
Co.,  Ltd.,  Trafford  Park,  Manchester. — New  switchgear  supply 
catalogue.  The  first  half  of  it  comprises,  in  addition  to  index  and 
discount  sheets,  a  number  of  sections  relating  to  switchboard 
assemblies  covering  the  following  ground  : — d.c.  motor  panels  up 
to  800  amperes,  650  volts  ;  a.c.  motor  panels,  ditto  :  D.c.  generator 
and  A.c.  generator  panels,  ditto  ;  d.c.  and  a.c.  feeder  panels,  ditto  : 
bus-bars  and  miscellaneous  fittings.  The  remainder  of  the  sections 
are  devoted  to  the  following : — Ironclad  air-break  switches  and 
fuses  .'.nd  motor  control  panels  ;  knife  switches  ;  cartridge  fuses  and 
fuse  blocks  ;  porcelain  handle  fuses  :  automatic  circuit  bretUcers  : 
ammeters  and  voltmeters  -,  open  dial  ditto  :  moving  coil  ammeters 
and  voltmeters ;  long  scale  induction  instruments ;  long  scale 
induction  wattmeters  :  long  scale  pov.-er  factor  meters,  and  rotary 
synchroscopes.  The  great  feature  of  this  catalogue  is  the  i-are  that 
has  been  devoted  to  arranging  the  contents  in  a  special  way  to 
facilitate  the  prepanition  of  estimate*  for  switchboards  of  all  sizes 
and  for  all  purjioses.  The  system  must  be  seen  to  be  fully  appre- 
ciated. Numerous  illustrations  and  line  dimension  drawings  are 
included.  The  lists  are  all  brought  together  in  an  exptinding 
binder  case. 

The  Hoyt  Metal  Co..  26.  Billiter  Street,  London.  E.C.— iM-page 
booklet  relating  to  Hoyts  standard  Babbitt  or  anti-friction 
metals,  with  a  few  particulars  of  tests,  and  directions  for  using  the 
metals. 
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The  British  Aluminium  Co.  Ltd  ,  109,  Que^n  Victoria  Street, 
London,  E.G. — Eifrht-pape  illush-ated  pamphlet  relating:  to 
aluminium  as  a  material  for  jig-s,  the  matter  being:  reprinted  from 
an  American  contemporary. 

Messrs.  Simplex  Conduits,  Ltd  ,  Garrison  Lane,  Birmingham. 
— Mailingr  card  No.  172  illustrates,  and  states  prices  of,  a  small  com- 
bination electric  cookingf  outfit,  specially  suitable  for  small  flats, 
itc.  It  consists  of  a  6l-in.  boiling:  plate,  \vith  two  terminals  with  a 
loading:  of  650  watts,  a  copper  kettle  and  aluminium  frying-pan 
and  saucepan. 

The  Knowles  Oxygen  Co.,  Ltd.,  Shrubbery  Works,  Walsall 
Street,  Wolverhampton. — Expanding:  binder  case  containing  a 
collection  of  pamphlets  regarding  their  oxygen,  hydrogen  and 
acetylene  plants,  oxy-acetylene  and  oxy-hydrogen  welding  plants, 
and  oxy-hydrogen  cutting  plants.  One  of  the  lists  shows  the 
application  of  the  oxy-hydrogen  cutters  in  cutting  tram -rails  ; 
others  describe  the  Draeger-Wiss  oxy-acetylene  blow-pipe,  the 
"Lane"  acetylene  generator,  and  the  "Ideal"  acetylene  generating 
plant.  A  paper  by  Mr.  A.  E.  Tucker,  F.T.C.  on  "The  Influence  of 
Impurities  in  Oxygen  when  used  for  Cutting  Iron  and  Steel,"  is 
reprinted,  as  are  also  some  Proccfflings  of  the  Municipal  Tramways 
Association  bearing  on  the  use  of  the  oxy-hydrogen  and  oxy- 
acetylene  welding  systems  for  tramway  track  work. 

Messrs.  James  Neil  it  Sons,  Ltd.,  Grange  Iron  Works,  Shet- 
tleston,  Glasgow. — Several  pamphlets  have  been  recpived  relating 
to  Neil's  patent  rocking  bar  furnaces  for  water-tube  boilers.  One 
is  entitled  :  '"  The  Twin  Nuisance,  black  smoke  and  dust  from  the 
chimney,"  and  contains  coloured  drawings  showing  the  application 
of  induced  draught  with  double-rocking  fire-bars ;  another  is 
entitled  :  "  Furnace  Efficiency,"  and  is  illustrated  effectively  iu 
colour  ;  and  yet  another  contains  "  Logical  Arguments  on  Forced 
Draught."  This  self-cleaning  furnace  has,  we  understand,  been 
extensively  adopted,  and  is  in  use  at  many  electric  light  and  power 
stations. 

The  Phojnix  MANUFACTrRiNG  Co.,  Ltd.,  Thornbury  Works, 
Bradford. — Leaflet  showing  small  illustrations  indicating  the 
character  of  the  contents  covered  in  the  firm's  different  pamphlets. 
Messrs.  Donovan  &  Co.,  47,  Cornwall  Street,  Birmingham. — 
New  catalogue  of  16  pages  giving  illustrated  particulars  of  various 
insulators  and  insulating  material,  including  some  3.50  insulators 
and  parts.  Prices  are  stated  of  a  variety  of  insulators  which  they 
carry  in  stock,  to  hold  one,  two,  and  three  wires,  and  to  hold  wire 
from  ^5  in.  diameter  up  to  3  in.  diameter,  besides  a  wide  range  of 
leading-in  tubes.  Messrs.  Donovan  stock  insulators  for  carrying 
out  installations  on  the  Continental  system  of  wiring  with 
flexible  on  insulators.  Round  insulators  are  listed  ranging  in 
diameter  from  buttons  |  in.  diameter  to  reels  4j  in.  diameter. 
Insulating  and  jointing  material,  and  other  goods  required  by 
linesmen,  are  iuciudtd.  Copies  of  the  catalogue  can  be  obtained  on 
application. 

Messrs.  E.  Bennis  &  Co.,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
■ — Leaflet  relating  to  the  economy  of  small  elevators  in  industrial 
boiler-houses.  A  number  of  half-tone  views  and  line  drawings 
show  the  applications  of  Bennis  elevators  and  mechanical  stokers 
in  service  in  connection  with  boiler-houses.  Copies  of  the  leaflet 
will  be  sent  to  any  engineer  on  application. 

Callender's    Hospital     Fund.— The    ninth    annual 

report  and  accounts  of  Callenders  Hospital  and  Distress  Fund 
were  approved  at  the  meeting  held  at  the  works  on  January  20tb. 
Mr.  T.  O.  Callender  presided.  The  report  showed  that  during  the 
year  1911  the  Fund  subscribed  to  the  hos^pitals  its  highest  amount 
since  1905.  It  referred  to  the  letters  issued  for  out  and  in- 
patients at  hospitals,  for  nursing  homes,  convalescent  homes, 
surgical  aid,  and  so  forth.  Cases  of  distress  were  not  so  prevalent 
as  hitherto.  The  Id.  weekly  subscription  amounted  to -£219  (the 
highest  since  1905),  against  £199  in  1910.  In  addition  to  a 
donation  of  £50  by  Callender's  Co.,  and  one  of  £5  os.  from  Mr. 
T.  0.  Callender,  there  were  seven  subscriptions  of  £2  2s.  each 
from  directors  and  others.  The  total  amount  disbursed  among 
hospitals  and  other  institutions  was  £218,  as  compared  with  £194 
in  1910.  The  Committee  express  a  hope  that  all  the  members  will 
continue  to  support  the  Fund,  as  most  of  the  benefits  it  confers 
cannot  be  obtained  through  the  new  Insurance  Act. 

Electrical  Trades  Unicn.— The  Western  branch  in- 
cludes among  its  arrangements  evenings  devoted  to  social  science 
subjects  and  the  practical  applications  of  electricity.  Such  events 
are  held  once  a  month  during  the  winter,  beginning  in  October  and 
ending  in  April,  with  a  concert  here  and  there  as  a  relief.  We  are 
informed  that  the  results  are  exceedingly  pleasing.  So  far  social 
science  has  formed  the  principal  subject  of  the  lectures,  as  members 
who  deliver  some  of  them  give  electrical  subjects  second  place, 
arguing  that  social  science  is  the  principal  feature  of  Trade  Union 
education.  It  is  therefore  necessary  to  seek  assistance  outside,  and 
in  this  respect  the  branch  has  greatly  appreciated  the  help  of 
Messrs  A.  P.  Lundberg  &  Sons,  whose  works  manager,  Mr.  G.  Pegg, 
on  Tuesdp.y,  16th  Inst,,  gave  a  demonstration  of  their  switches 
from  28  boards,  prefacing  it  by  an  historical  survey. 

-lustralia. — According  to  a  recent  report  the  Australian 
Custpms  authorities  have  increased  the  import  duty  on  "Dynamo 
electrical  machines  00  up  to  the  capacity  of  200  ii.p.,  static  trans- 
formers and  induction  coils  for  all  purposes,  elsctric  fans,"  from 
20  per  cent,  to  25  per  cent,  ad  ralorcm  under  the  General  Tariff, 
the  preferential  rate  remaining  at  20  per  cent.  Similarly  the 
duty,  under  the  General  Tariff,  on  "(/y)  Dynamo-electric  machines 
over  the  capacity  of  200  H.P.,"  has  been  raised  from  12i  per  cent, 
to  17i  per  cent,  ad  valorem,  the  preferential  duty  remaining  at 
12i  per  cent, 


Cable   and   Wire    Man u fact uriiiff  in  Japan.— Our 

American  exchange,  the  Jiu1i<i-]liihher  11  orhl,  in  the  course  of  a 
recent  article,  from  a  special  correspondent,  on  the  "  Rubber  Industry 
of  Japan,"  refers  to  the  manufacture  of  electric  wires  and  cables  in 
the  following  terms:  — 

"  The  Japanese  insulated  wire  and  cable  companies  now  number 
five — the  Yokohama  Insulated  Wire  Works,  a  joint  stock  company, 
Avith  a  capital  of  $600,000  ;  the  Nippon  Electric  Wire  and  Cable  Co., 
a  joint  stock  company,  with  a  capital  of  $500,000  ;  the  Fujikura 
Cable  Works,  a  joint  stock  company,  with  a  capital  of  $500,000  ; 
the  Sumitomo  Electric  Wire  Department,  in  Osaka  ;  the  Tsuda  Co,,  a 
limited  partnership,  with  a  capital  of  $10,000,  in  Kyoto — these 
factories  yearly  manufacture  insulated  wires  and  cables  (except 
submarine  and  underground)  valued  at  §5,000,000.  The  value  of 
imported  subma'-ine  and  underground  caV)les  and  all  other  wires  and 
cables  is  about  $1,700,000.  The  Nippon  Electric  Wire  and  Cable  Co. 
manufactures  one-fourth  of  the  estimated  Japanese  production. 
This  company  wase.^tablished  atTerashima,  Minami-Kazushika-gun, 
Tokyo,  March,  1907,  purchasing  Mr.  T.  Komori's  electric  wire  works 
at  the  same  place.  In  June,  1910,  after  passing  through  financial  and 
technical  difficulties,  the  Furukawa  Mining  Co.  came  to  its  assist- 
ance, and  Mr.  J.  Oga  took  the  post  of  managing  director  ;  Mr.  T. 
Komori  became  manager,  and  Mr.  S,  Soki,  from  Yokohama  Insulated 
Wire  Co,,  became  sales  agent,  Mr,  S,  Kurozawa  becoming  engineer- 
in-charge  It  is  said  now  that  Mr.  S.  Kurozawa  has  improved  all  of 
the  processes,  so  that  the  plant  is  very  complete.  He  studied  under 
the  direction  of  Mr.  M.  Wachter,  an  engineer  of  the  Yokohama 
Insulated  Wire  Works,  and,  being  possessed  of  much  mechanical 
ability,  is  accounted  one  of  the  best  equipped  works  managers  in 
Japan.  The  product  of  the  factory  to-day  embraces  lighting  and 
power  cables,  insulated  wire,  rubber  and  weatherproof,  lead-covered 
and  armoured  cables,  &c. 

"  The  factory  is  exceedingly  well  situated  on  the  Sumida  River, 
the  grounds  being  about  H  acres  in  extent.  It  is  on  the  railroad  and 
an  electric  line  also  runs  close  to  the  factory.  The  motive  power  is 
steam.  The  boilers  are  Dutch,  of  the  Alban  water-tube  type,  the 
engine  (compound)  running  at  150  R  r,M.  The  washers,  mixers 
and  calenders  were  built  by  Krupp  &  Co,,  Germany.  The  tubing 
machines  came  from  Germany  and  the  United  States.  The 
500  braiders  are  from  the  New  England  Butt  Co.  The  testing 
apparatus  came  from  Elliot  Bros.,  England,  the  saturating  tanks 
from  America,  the  measuring  machines  from  Austria.  About  500 
hands  are  employed — 300  men  and  200  women.  The  copper  wire 
used  is  drawn  for  the  company  by  the  Furukawa  Mining  Co. 
The  customers  of  the  company  are  the  War,  Navy  and  Railroad 
Departments  of  Japan,  and  electric  companies  in  both  Japan  and 
China." 

Carbons   for  Spain. — The   import  of  carbons  for  arc 

lamps  to  Spain  is  continually  increasing,  and  the  figures  for  the 
first  seven  months  of  the  year  1911  show  a  marked  increase  com- 
pared with  those  during  the  same  period  of  the  previous  year. 
Germany  is  a  long  way  ahead  of  the  other  supplying  countries, 
and  France  comes  second  ;  the  total  of  the  latter  country  for  the 
year  1910  was  20,000  pesetas. 

Increased  Prices. — Mr.  W.  J.  Stokvis,  of  Arnhem, 

Holland,  notifies  an  advance  of  5  per  cent,  in  net  prices  of  electric 
lighting  fittings,  consequent  on  the  increase  in  price  of  metals,  &c. 

Bankruptcy  Proceedings. — Charles  Aubrey  Smith, 

electrical    engineer,    23,    King    Street,    Regent    Street,    W,,    and 
6,  Granard  Road,  Wandsworth,  Common,  S,W, — An  application  for 
an   order   of   discharge  was   made  on    Tuesday   to  Mr.  Registrar 
Linklater  at  the  London  Bankruptcy  Court. — Mr.  Egerton  A.  Grey, 
Official  Receiver,  reported  that  the  applicant  failed  iu  April,  1904, 
Mr,  R.  J.  Ward,  chartered  accountant,  being  appointed  trustee  of 
the  estate.     The  provable  debts  aruounted  to  £1,085  and  the  assets, 
valued  by  the   bankrupt  at  £777,  had  realised  only  £657,  out  of 
which  dividends  aggregating  7s.  lOd.  in  the  £  were  paid  on  proofs 
for    £1,085.     Upon   the   death   of   his   father   in   June,   1901,  the 
bankrupt's  mother  succeeded  to  an  old  established  family  business  of 
general  engineers  at  23,  King  Street,  Regent  Street,  W.  It  was  carried 
on  for  three  months  under  the  bankrupt's  management,  and  was 
then  handed  over  to  him,  with  the  stock  and  effects  worth  about  £200. 
The  mother  undertook  to  pay,  and  did  pay,  the  then  existing  debts  of 
the  business,  and  as  consideration  for  the  transfer  of  the  business,  the 
bankrupt   agreed   to  pay   to   her    £900   out    of    the   proceeds    of 
collection  of  the  book  debts  then  owing,  and  estimated  to  produce 
that  figure.     He  collected  from  the  book  debtors,  and  paid  over  to 
his   mother   £400,   and   the   latter    was  now   a  creditor   for   the 
balance  of  £000.     The  bankrupt  continued  the  business  under  the 
old   style  of    "  C.   J.  Smith "'   until   March    29th,    1904,   when  a 
judgment  creditor  issued  execution,  and  sold  everything  upon  the 
premises,  and  being  unable  to  collect  the  balance  of  the  debts  of 
the   business    to  discharge  his   liabilities,  the   bankrupt   filed  his 
petition.     He    had    since    been  in    employment    as    an    electrical 
engineer  at  a  salary  of  about  £2  a  week  ;  finding  his  bankruptcy  a 
bar  to  his  advancement,  he  had  induced  his  mother  to  provide  the 
costs  of  his  application  for  discharge,  which  he  otherwise  could  not 
afford  to  pay,  and  he  had  acquired  no  property,  and  had  incurred 
no  debts  since  the  receiving  order.     His   Honour   granted   a   dis- 
charge, subject  to  a  judgment  for  £10.     Order  entered  accordingly. 

Social. — On  Tuesday,  IGth  inst..  the  office  staff  of  the 
Foster  Engineering  Co..  Ltd,  assisted  by  members  of  the 
engineering  works  and  other  departments,  gave  a  concert  to  which 
members  of  the  Metal-Filament  lamp  works  were  invited.  The 
office  had  been  prettily  decorated  with  bunting  and  evergreens. 
The  staff  an<J  guests  present    numbered    upwards    of   150.     The 
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directors,  Mr.  M.  V.  Ely  (who  occupied  the  chair),  Mr.  Grot«,  Mr.  E. 
Dobson  and  .Mr  Lazenby  were  pre^ent  ;  also  Mrx.  M.  V.  Ely.  MrH. 
Grote,  and  friendH,  Mr.  8.  H.Cowen  (Hecretary),  Mr.  Hill  (export  and 
publicity  departments),  Mr.  DelfoB.se  (works  Buperint»-ndent),  Mr. 
Gwyn  (HUperintendent  of  the  lamp  works),  and  other  lieads  of  the 
departmeiitn,  inciudintr  Mr.  Scott  (head  of  the  laboratory).  At  the 
concluBion,  Mr.  M.  V.  Ely  made  a  ehort  Biteech,  in  which  lie 
referred  to  the  rapid  (growth  of  the  company's  bueinefis  and  the 
extension  of  the  works  which  had  already  been  found  necessary, 
although  the  company  hiid  only  built  their  present  works  a  few 
months  since. 

Trade    Announcements. — Mkssrs.   Beiv.jamix    Elkc- 

Tiuc,  Ltd.,  announce  that  the  word  "Luxofjen"  has  been 
repristered  as  their  telef^raphic  addrecs  for  their  offices  and  show- 
rooms at  117,  Victoria  Street,  Westminster,  S.W. 

OwinfT  to  the  success  of  the  "  Venner "  patent  sipns.  and  the 
frreat  increase  in  business  in  them,  the  patentee,  Mr.  R.  F.  Venner. 
has  decided  to  take  over  the  entire  manufacture  himself.  While 
the  Credenda  Works  at  Bimiinpham  will  continue  in  full  swingr, 
new  and  separate  works  will  be  immediately  equipped  in  London. 
We  are  asked  to  state  that  in  future  all  communications  should  be 
addressed  to  Messrs.  Venner  k.  Co.,  (!,  Old  Queen  Street,  West- 
minster. 

The  addresses  of  Messrs.  Ward  A:  Goldstone's  Glappnw  and 
Cardiff  branches  are  as  follows  : — Baltic  Chambers,  .")0,  Wellinjjton 
Street,  Glasgow  ('Phone  :  No.  2355  Central) ;  4,  Church  Street, 
Cardiff. 

The  Adams  Manufacturing;  Co.,  Ltd.,  ask  us  to  state  that 
they  have  not  appointed  sole  a<rents  in  London  for  their  electrical 
business,  as  mi^ht  be  gathered  from  the  note  appearing  under  this 
heading  in  our  issue  of  January  12th.  Their  removal  from  New 
Bond  Street  to  Balfour  House,  Finsbury  Pavement,  E.C.,  was 
largely  in  order  to  get  into  closer  touch  with  their  London  elec- 
trical customers.  They  have  only  disposed  of  the  sole  selling 
agency  of  their  motor-car  business  in  London. 

Dissolutions  and  Liquidations. — J.  G.  Childs  &  Co., 

Ltd.,  Willesden  Green,  N.W.  — In  announcing  his  intention  to 
apply  to  the  Board  of  Trade  for  his  release,  Mr.  H.  Brougham,  the 
Official  Receiver  and  Liquidator,  says  that  the  Receiver  for  the 
debenture-holders,  who  took  possession  of  all  the  company's  assets 
in  March,  1911,  states  that  there  is  no  prospect  of  any  surplus 
being  ultimately  available  for  the  unsecured  creditors  and  share- 
holders. 

The  Johnson-Lundell  Electric  Traction  Co.,  Ltd. — A 
meeting  of  creditors  is  called  for  January  29th,  at  14,  Old  Jewry 
Chambers,  London,  E.C.     Mr.  A.  E.  Messer.  liquidator. 

Ei.ectro-Therapeutic  Institute,  16,  Park  Place  Villas,  Maida 
Hill,  London. — H.  L.  Hart  and  Bertha  Blackith  have  dissolved 
partnership.     Mr.  Hart  attends  to  debts,  &c. 

Reorganisation  and  Control  Syndicate,  Ltd. — A  petition 
presented  by  a  creditor  for  the  winding  up  of  this  company  is  to  be 
heard  on  January  30th. 

Jandus  Arc  Lamp  (Continental  Patents)  and  Electric 
Co.,  Ltd. — This  company  is  winding  up  voluntarily,  with  Mr.  A.  A. 
Gillies,  46,  Brown  Street,  Manchester,  as  liquidator.  A  meeting  of 
creditors  is  called  for  January  31st,  at  Manchester.  It  should  be 
stated  that  the  Continental  Co.  was  formed  to  acquire  the  Conti- 
nental rights  only  of  the  original  Jandus  patents,  but  there  is  no 
connection  between  this  company  and  the  Jandus  Co  ,  of  HoUoway. 
The  latter  is  in  no  way  affected  by  the  liquidation. 

Annual  Dinner. — Over  200  ladies  and  gentlemen, 
including  members  of  the  Marylebone  Council,  and  the  entire  staff 
of  Messrs.  Duncan  Watson  &  Co.,  sat  down  to  the  annual  staff 
dinner  given  by  Mr.  Duncan  Watson  at  Pagani's  Restaurant  on 
January  6th.  Mr.  Cunlifife  Owen,  secretary  of  the  Metropolitan 
Electric  Supply  Co.,  Ltd.,  was  one  of  the  principal  speakers,  and  he 
was  in  reminiscent  mood,  remembering  the  days  when  people  were 
■'  tumbling  over  each  other  to  get  electric  light  into  their  houses." 
Mr.  Rawlinson,  one  of  the  oldest  members  of  the  staff,  proposed 
the  health  of  the  chairman,  Mr.  Duncan  Watson,  and  presented  him, 
on  behalf  of  the  employes,  with  a  pair  of  silver  candlesticks.  The 
chairman,  in  the  course  of  his  reply,  referred  to  his  work  as  a 
member  of  the  Marylebone  Council.  Other  speakers  included  Mrs. 
Courthope  Adams  and  Councillors  Helsdon  and  Fettes. 

Electric  Laundry  on  Board  Ship. — The  laundry  on 

board  the  ss.  Medina,  in  which  the  King  and  Queen  travelled  to 
and  are  returning  from  India,  was  equipped  with  ironing  machinery 
by  Messrs.  Thos.  Bradford  &  Co.,  the  plant  consisting  of  a 
90-in.  X  24-in.  '"Decondun"  machine  for  table  linen  and  flat  work, 
and  a  smaller  machine  of  the  "'  Mirror  '  type  for  shirts,  collars  and 
cuffs.  Both  machines  were  driven  by  a  Witton  shunt-wound  inter- 
polar  motor  of  6  r.h.p.  at  U).")  volts,  850  R.P.M.,  which  was  fixed 
inverted  to  the  ceiling,  and  was  controlled  by  a  G.E.C.  motor  panel 
fitted  with  a  double  automatic  starting  switch.  A  similar  motor 
drove  the  machinery  in  another  room. 

Book  IVotices. — Ship  Wiring  and  Fitting.  By  T.  ]\I. 
Johnson.  London  :  Constable  &  Co.,  Ltd.  Price  Is.  net. — This 
is  a  very  practical  book  and  contains  a  large  amount  of  informa- 
tion in  a  very  small  compass.  It  is  assumed  that  the  reader  has 
some  preliminary  knowledge  of  electricity  and  some  practical 
acquaintance  with  the  subject.  Sea-going  engineers  will  find  the 
book  very  useful,  as  it  gives  just  the  kind  of  information  whi<h 
they  require  in  connection  with  wiring  for  electric  light,  bells, 
telephones  and  small  motors.  The  book  ia  a  handy  size  for  the 
pocket. 


Rifport.  on  Britinh  Standard  Ifpad*  for  Small  Sernc*.  London  : 
CroHby  Lofkwof>d  k.  Son.  Pric  2*.  M.  net.  -Thi«  \n  Report  No.  TJ 
of  the  Engineerinsr  Standards  Committee,  and  contains  the  recom- 
mendations of  the  Committee  for  the  dirneoBion^  of  ooant«reank, 
instrument,  round,  cheese  and  fillister  heads  for  B.A.  screws  sizes 
0  to  1 1,  and  for  the  Haw-cutH  in  the  Hame. 

'■  Boletin  de  la  Sociedal  de  Fomento  Fabril."  December  1st,  191 1. 
Santiago  de  Chile  :  The  Society. 


LIGHTING  and  POWER  NOTES. 


Argentina. — The  Government  of  the  Province  of  linenos 
Ayres  has  forwarded  to  the  Legislature  an  ad  referendum  contract, 
signed  with  Mr.  P.  C.  Ferreyra,  for  an  electric  power  house  in  La 
Plata  for  j/ublic  and  private  lighting.  The  contract  provides  that 
the  Government  contract  for  100  arc  lamps  in  La  Plata,  pay  in  y^ 
$7.8.5  gold  and  $7.8.5  paper  per  month,  the  concessionaire  to  install 
.500  more  at  the  same  price  when  the  Government  so  decides. 
The  tariff  for  private  lighting  and  power  is  to  be  the  same  as  that 
charged  by  the  R  P.  Electricity  Co.  In  the  centre  of  the  city  all 
mains  are  to  be  laid  underground. 

The  Buenos  Ayres  Municipality  has  signed  a  new  contrrct  with 
the  Compania  Alemana  Transatlantica  de  Electricidad,  for  public 
lighting.  The  company  is  to  install  during  the  next  three  years  all 
the  arc  lamps  that  may  be  required,  up  to  the  number  of  4,000 — 
or  more  if  required — and  at  its  own  expense,  and  supply  the  current 
during  1.5  years  at  the  cost  of  4i  cents  gold  per  Kw.-hour.  The 
changing  of  carbons,  cleaning  of  lamps,  kc,  is  to  be  paid  for  by 
the  municipality. — Review  of  t fie  River  Plate, 

Australia. — In  connection  with  the  improvement  of  the 
lighting  of  railway  carriages,  the  expenditure  of  £2,000  ha.s  been 
approved  by  the  Queensland  Minister  for  Railways  for  fitting  elec- 
trical equipment  into  carriages  which  were,  in  the  first  instance, 
fitted  with  gas,  and  which  now  require  renewal.  This  ia  in  con- 
tinuation of  the  policy  of  carriage  lighting  laid  down  some  three 
or  four  .years  ago.  It  has  also  been  decided  to  install  an  Edison 
battery  in  one  of  the  carriages,  in  the  place  of  one  of  the  Stone  type, 
which  is  generally  used  in  Queensland. — Mining  and  Engineering 
Revieio. 

Aylesbury, — The  U.D.C.  has  decided  to  apply  to  the 
B.  of  T.  for  a  prov.  order  for  E.L. 

Barnsley. — The  T.C.  has  received  the  sanction  of  the 
L.G.B.  for  a  loan  of  £4,620  for  electric  light  extensions  and  service 
mains. 

BrJo-Iiton. — The  T.C.  has,  by  20  votes  to  12,  declined 
to  adopt  an  assisted  wiring  scheme  recommended  by  the  Lighting 
Committee.  The  objection  was  on  the  ground  that  the  scheme 
would  not  pay. 

Bromley  (Kent). — The  T.C.  has  decided   to  take  no 

steps  to  resume  possession  of  the  electricity  undertaking.  The 
period  of  seven  years  at  which  the  Council  has  the  power  to  take 
over  the  undertaking  expires  next  March. 

Continental  .Votes. — France. — The  utilisation  of  water- 
power  for  the  generation  of  electricity  on  the  Continent  is  closely 
associated  with  river  navigation  and  similar  improvement  schemes. 
The  tipper  Rhone  especially  has  attracted  particular  attention,  and 
notably  from  electricians,  as  is  shown  by  the  projects  for  the  trans- 
mission of  current  mooted  in  recent  times.  A  new  departure  of 
first  importance  is  the  formation  or  a  Franco-Swiss  Committee, 
with  the  object  of  creating  a  new  river  traffic  highway  between 
Lyons,  Geneva,  Constance  and  Ulm,  and  thus  facilitating  communi- 
cation between  Marseilles  and  Wurtemberg,  Bavaria  and  the  Danube 
countries.  If  carried  out,  the  scheme  will  exert  an  influence  favour- 
able to  the  realisation  of  many  projected  electrical  schemes.— Z<i 
Rrnie  Elcctriqup. 

Denmark. — The  municipal  authorities  of  Struer,  Jutland,  have 
decided  on  the  establishment  of  a  central  electric  lighting  station  in 
the  town. 

Belgii-M. — La  Socit5te  Centrale  Electrique  de  I'Entre-Sambre  et 
Meuse  is  the  name  of  a  new  company  which  has  just  been  formed  at 
Auvelais,  with  a  capital  of  .i:  100, 000,  to  acquire  and  carry  on  the 
central  electricity  generating  station  at  Velaine-snr-Sambre  owned 
by  a  colliery  company,  and  also  the  agreements  completed  with 
the  authorities  of  22  small  towns  and  villages  in  the  district 
with  regard  to  the  supply  of  electricity  for  lighting  and  power 
purposes. 

A  new  company  has  jnst  been  formed  in  Antwerp,  with  a  capital 
of  i;;i0,000  and  the  title  La  Compagnie  Electrique  d'Anvera  et  du 
Limbourg. 

DoujrJas  (Isle  of  nan).  —  Xo  decision  has  yet  been 
arrived  at  by  the  T.C.  with  reference  to  the  proposed  electricity 
undertaking.  The  Manx  Electric  Railway  Co.  has  approached 
the  Council  with  reference  to  a  supply  of  current  in  bulk,  but  the 
Council  has  deferred  action  pending  further  information  being 
obtained. 

Dover. — The  T.C.  has  fixed  the  price  of  energy  for  the 
tramways,  after  the  end  of  January,  at  2^d.  per  unit. 
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Erith.— The  U.D.C.  has  agreed  to  snp]ily  current  to 
Messrs.  Callenders  on  the  terms  that  the  minimum  annual  payment 
for  three  years  shall  be  not  less  than  the  sum  represented  by 
£.:\  1  Gs.  per  annum  per  KW.  or  two-thirds  of  the  total  capacity  of 
'the  Council's  transformer  plant  installed  for  the  purpose  of  the 
supply.  There  is  a  proviso  that  the  company  shall  be  entitled  to  a 
rebate  in  the  event  of  stoppagre  of  work  through  strikes,  lock-outs, 
flood,  fire,  or  other  similar  unpreventable  causes. 

Falkirk.— The  T.C.  last  week  discussed  the  steps  to  be 
taken  in  opposing  the  Falkirk  and  District  Electric  Lighting-  order, 
whicli  is  being  i)romoted  by  Mr.  George  Balfour.  The  Council 
contends  that  the  proposed  order  will  injuriously  affect  its  gas 
undertaking  in  Larbert,  Stenhousemuir,  Carron  and  Carronshore, 
and  at  a  private  meeting  held  recently  the  members  decided  to 
adopt  every  method  of  opposition  to  the  order,  including  burgh 
extension.  It  was  also  agreed  to  take  a  plebiscite  of  the  rate- 
payers. At  last  week's  meeting  it  was  decided  that  a  circular  be 
drawn  up  laying  the  whole  question  before  the  ratepayers. 

Fleetwood. — The  U.D.C.  has  decided  to  submit  a 
petition  against  the  Bill  now  being  promoted  in  Parliament  by  the 
National  Electric  Construction  Co. 

Hayle. — On  Saturday  an  accident  occurred  at  the  newly- 
erected  electrical  power  station  at  Hayle.  Sea-borne  coal,  dis- 
charged in  the  harbour,  is  transferred  in  up-to-date  mechanical 
appliances  to  the  station  adjoining  and  there  deposited  in  a  store 
with  compartments  formed  by  wooden  barriers  ;  with  the  weight  of 
about  30  tons  of  coal  against  it,  the  partition  dividing  ofif  the 
empty  section  of  the  store  gave  way,  imprisoning  three  workmen. 
Efforts  were  at  once  made  to  remove  the  coal,  and  when  the  men 
were  rescued  they  were  found  to  have  luckily  escaped  without  any 
serious  injuries. 

Hornsey. — It  has  been  decided  to  charge  a  special  rate 
of  3d.  per  unit  to  hospitals  in  the  borough  supported  by  voluntary 
contributions,  on  condition  that  the  buildings  are  entirely  lighted 
by  electricity.  Instructions  have  been  given  to  the  Parliamentary 
Committee  to  take  any  necessary  steps,  should  it  be  found 
desirable,  as  to  lodging  a  petition  against  the  Bill  of  theNational 
Electric  Construction  Co.,  Ltd. 

Irthlinjfborouffh. — The  U.D.C.  has  passed  a  resolution 
consenting  to  the  prov.  order  for  E.L.  being  applied  for  by  the 
Higham  Ferrers  and  Rushden  E.L.  Co. 

Hirklieaton  (near  Huddersfield).— Tlie  U.D.C.  has 

successfully  l>rought  to  a  conclusion  the  lighting  by  electricity  of 
the  whole  of  the  central  district  of  the  village.  The  current  is 
conveyed  from  the  central  station  of  the  Kirkheaton  and  Lepton 
Electric  Light  and  Power  Supply  Co.  by  overhead  wires. 

London. — Poplak. — A  loan  of  £;),y65  is  to  be  taken  up 
from  the  L.C.C.  as  follows  :— Mains,  £3,148  ;  plant,  £817. 

The  Charing  Cross  Co.  has  intimated  that  in  future  in  the  City 
area  the  standard  rate  for  lighting  is  : — Upper  floors,  5d.,  ground 
floor,  4 2d.,  basement  and  external  lighting,  3d.  per  unit ;  power, 
heating  and  cooking,  lid.  per  unit.  An  alternative  sliding  scale 
for  lighting  of  5d.  per  unit  for  the  first  six  units  per  30  watts  of 
connected  demand  (each  quarter)  plus  2d.  per  unit  for  further 
supply,  and  for  power  a  fixed  charge  each  quarter  of  10s.  per  KW. 
of  connected  demand  plus  Id.  per  unit  consumed,  is  provided.  For 
heating  and  cooking  purposes  the  fixed  charge  of  10s.  per  KW.  is 
remitted  during  the  two  summer  quarters. 

North  Berwick. — Steps  are  now  heing  taken  for  the 
installation  of  electric  light.  Messrs.  Crompton  &  Co.  hope 
shortly  to  announce  the  formation  of  a  local  company  to  carry 
out  the  work. 

Radclilt'e. — Among  the  improvements  i)i'(>posed  to  be 
carried  out  by  the  Lancashire  and  Yorkshire  Railway  Co.  at  Rad- 
cliflPe,  is  a  large  warehouse  provided  with  modern  equipment  for  the 
handling  of  goods,  including  electrical  haulage  plant. 

Reetli. — The  B.  of  G.  has  decided  to  have  tlie  Workhouse 
premises  lighted  with  electricity  by  Messrs.  Burton,  of  Askrigg. 
who  have  carried  out  the  installation  for  the  village. 

Stirlini^. — The  Lighting  Committee  of  the  T.C.  recom- 
mends that  no  action  be  taken  regarding  the  provisional  order 
applied  for  by  the  Scottish  Central  Electric  Power  Co.  for  the 
generation  and  sale  of  electricity  in  certain  portions  of  the  counties 
of  Stirling,  Linlithgow  and  Dumbarton.  The  area  afifected  does  not 
come  nearer  to  Stirling  than  the  parishes  of  Denny,  Dunipace  and 
Larbert. 

The  T.C.  is  to  appeal  against  the  poor  and  school  assessment  on 
the  electricity  undertaking,  and  to  ask  for  a  deduction  of  35  per  cent, 
instead  of  the  present  deduction  of  10  per  cent. 

Swansea. — Tlie  electrical  engineer  has  been  instructed  to 
prepare  specifications,  plans,  &c.,  for  carrying  out  the  work  of 
extending  the  machinery  plant,  &c.,  at  the  generating  station  and 
sub-stations,  and  for  new  feeder  and  distributing  cables.  <^:c.  The 
cost  is  put  at  £4.5,2.57,  and  tenders  axe  to  be  invited  for  the  carry- 
ing out  of  the  work.  The  borough  treasurer  reports  that  in  accordance 
with  instructions  he  has  settled  the  income-tax  for  190!)-10,  with 
the  result  that  the  tax  paid  on  the  electric  light  uijdertaking  had 
been  reduced  by  £240 — this  being  effected  by  successfully  claiming 
ftllowances  in  respect  of  depreciation  of    plant  and  machinery  and 


rebate  on  account  of  current  supplied  to  the  Corporation's  own 
departments.  The  electrical  engineer  has  been  instructed  to  obtain 
two  superheaters  for^  water-tube  boilers  at  a  cost  not  to  exceed 
£250  each. 

Tasmania. — The  receiving  of  appli(;ations  for  shares  in 
the  Hydro-Electric  Power  and  Metallurgical  Co.  of  Tasmania  has 
closed.  As  to  tlie  work  of  construction,  it  is  proceeding  satis- 
factorily. Large  quantities  of  machinery  and  tools  have  been  sent 
up  to  the  Great  Lake  and  the  Ouse,  including  a  complete  sawmill, 
which  is  to  be  erected  near  the  power  station  site. — Standard. 

I'.S.A. — Sometime  ago  the  E/ccfricn/  llV/rf  stated  that 
the  newly  installed  ir),000-KW.  turbo-alternator  irt  the  Boston 
Edison  station  was  the  largest  in  New  England.  That  paper  pointed 
out  recently  that  since  the  Boston  unit  was  installed,  the  Rhode 
Island  Street  Railway  Co.  has  put  in  operation  in  its  power  station, 
in  Providence,  a  20,000-KW.  unit,  which  has  been  in  regular  service 
about  two  months  up  to  the  present  time. 


TRAMWAY  and  RAILWAY  NOTES. 


Belfast. — At  a  meeting  of  the  Law  Committee  of  the 
Corporation,  held  last  week,  instructions  were  given  to  the  town 
solicitor  to  take  action  to  have  set  aside  the  second  award  of  the 
arbitrator,  Mr.  I  Macassey,  in  the  matter  of  the  purchase  of  the 
Cavehill  and  Whitewell  tramways. 

At  a  special  meeting  of  the  same  Committee  last  week,  Mr. 
Nance,  general  manager,  made  certain  recommendations,  including 
the  adoption  of  a  universal  Id.  fare,  and  that  10  per  cent,  of  the 
excess  of  revenue  over  the  expenditure  be  paid  to  the  tramway  staff 
as  a  bonus.  The  Committee  discussed  these  and  other  proposals 
for  some  time,  and  finally  adjourned  the  matter  for  further  con- 
sideration at  an  early  date. 

Continental  Notes. — Denmark. — The  scheme  for    an 

electric  railway  from  Aarhus  to  Randers,  previously  announced,  has 
met  with  a  series  of  vicissitudes.  The  undertaking,  when  carried 
out,  will  unite  two  of  the  most  prosperous  towns  of  Jutland, 
besides  being  the  first  rural  railway  constructed  in  Denmark.  It 
was  at  first  understood  that  an  English  company  would  construct 
the  line,  but  a  visit  of  inspection  made  in  November  last  has  had 
for  result  the  withdrawal  of  its  offer.  A  Swedish  company  has  now 
come  forward  the  Allmanna  Svenska  Elektriska  Aktiebolaget — and 
offers  to  build  a  large  electricity  station  for  the  city  of  Aarhus  and 
its  neighbourhood,  and  afterwards  to  mortgage  it.  The  station  and 
entire  network  are  estimated  to  cost  1,000,000  Danish  kroner, 
which  will  be  provided  if  the  communes  interested  will  give 
their  guarantee.  An  essential  stipulation  is  that  the  current  for 
the  railway  should  be  drawn  from  the  power  station,  Aarhus  already 
possessing  a  municipal  station  of  its  own. 

Another  Danish  electric  railway  is  that  to  connect  the  port  of 
Koge  in  the  south-eastern  portion  of  Seeland  with  Taastrup,  where 
a  large  beet  sugar  factory,  started  with  German  capital,  exists, 
which  will  provide  traffic  for  the  line. 

A  third  Danish  electric  scheme  associated  only  in  the  second  place 
with  the  supply  of  current  for  railway  working,  is  that  for  the 
building  of  a  power  station  at  Struer,  on  the  island  of  Jutland. 
The  authorities  have  decided  to  build  the  station  at  a  cost  of 
150,000  Danish  crowns,  and  to  supply  current  to  the  State  Railways. 
'I'he  station  is  expected  to  be  completed  by  October,  1912. — Elektro- 
technik  und  Ma-ichinenbav . 

Italy. — Iia  Societa  Elettrica  Bresciana  has  secured  a  concession 
for  the  construction  and  working  of  an  electric  tramway  between 
Brescia  and  Cellatica. 

Germany. — Plans  are  being  prepared  in  respect  of  a  proposed 
electric  tramway  between  Rothenberg  and  Connern.  Saxony. 

Holland. — The  Rotterdam  Tramways  Co  ,  of  Rotterdam,  is  in 
negotiation  with  the  local  authorities  of  Middelbourg.  with  reference 
to  the  supply  from  its  power  station  of  electrical  energy  for  lighting 
and  power  purposes  in  the  town. 

Belgium. — La  Societe  des  Tramways  Bruxellois  has  applied  for 
authority  to  adopt  electric  traction  on  its  line  between  Ixelles  and 
the  Bourse.  Brussels. 

Austria. — The  Austrian  Government  has  granted  a  concession 
to  the  A.E.G.-Union  Electricity  Co.  for  the  electrical  equipment  of 
the  Austrian  section  of  the  Vienna-Pressburg  electric  railway.  The 
Hungarian  section  is  to  be  carried  out  by  the  Ganz  Electricity  Co., 
and  the  whole  of  the  work  is  to  be  completed  by  the  end  of  this 
year. 

Cowes  (I.  of  W.). — At  a  meeting  of  the  Council  last 
week,  a  communication  was  read  from  Mr.  Adam  Scott,  of  West- 
minster, inquiring  if  local  support  would  be  forthcoming  for  any 
good  and  cheap  project  for  direct  communication  between  Cowes 
and  Ryde,  eitlier  by  electric  tramway  or  by  the  railless  electric 
trolley  system.     The  matter  was  referred  to  the  County  Council. 

Cowling;  Ci  orks.). — At  a  meeting  of  the  Parish  Council 
last  week  a  resolution  was  passed  that  the  Skijiton  Rural  District 
Council  and  the  West  Riding  County  Council  be  urged  to  oppose 
the  Bill  which  the  Keighley  Corporation  is  promoting  in  Parlia- 
ment, with  regard  to  the  running  of  railless  cars  over  a  portion  of 
the  main  road  in  the  Cowling  district,  which  would  thereby  give 
Keighley  a  monopoly  over  the  road,  and  thus  prevent  the  local 
authority  at  any  future  time  adopting  a  similar  system  over  tliat 
particular  road. 
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Croydon. — At  the  last  inecjtinf,'  of  the  County  Council  it 
was  Htatfid  that  the  takinfjH  on  the  tramwayi*  durinjf  the  last 
financial  year  had  been  £5,119  more  than  in  the  previous  year. 


Dover.— The   T.C,    has   iippliod    to  the    H. 

a  loan  of  £800,  for  tramway  track  doubling,  Jcc. 


of    'l\    f 


or 


lllidderstield. — The  liorouffh  Treasun.'r's  statement 
respectinfif  the  Corporation  Tramwayw  for  the  nine  monthH  ended 
December  30th,  1911,  whows  that  the  capital  outlay  to  date  in 
£412,660.  The  mileB  run  were  1, 687, ."/»6,  compared  with  1,540,.571 
for  the  correspondintr  period  of  the  previous  year.  The  income 
amounts  to  £80,25.3,  or  ir41d.  per  car-mile,  against  £72.!)'J3,  or 
irH7d.  for  the  correspondinjr  nine  months  of  1910.  The  total 
working:  expenditure  is  £44,311,  or  6'30d.,  compared  with  £41,087, 
or  6"40d.  The  frross  surplus  is  £35,942.  or  5'lld.,  apainst  £31,906, 
or  4'97d.  Interest  on  capital  absorbs  £9,912  :  redemption  of  debt, 
£7,554  ;  and  after  allowing  for  depreciation  at  3  per  cent.  (£9,285), 
there  is  a  net  surplus  of  £9,191,  or  I'.SOd.  per  car-mile,  compared 
with  £4,772,  or  ■74d.  The  reserve  or  renewals  accounts  amounts 
to  £4,700,  compared  with  £9,959  at  the  beginning  of  the  nine 
months. 

The  application  of  the  tramway  men  for  improved  working  con- 
ditions has  been  left  to  a  Sub  Committee  to  deal  with. 

At  a  meeting  of  the  T.C.  last  week,  a  proposal  in  favour  of  rail- 
less  trolley  cars  was  moved,  but  was  withdrawn  after  the  chairman 
of  the  Tramways  Committee  had  stated  that  the  Committee  would 
approve  of  an  application  to  Parliament  for  the  running  of  railless 
cars  to  outlying  districts  not  served  by  the  present  system. 

Japan. — Two  new  lines  of  electric  tramways  in  Yoko- 
hama— known  as  the  Honmoku  and  Hagoromo  lines — have  just 
been  opened  for  traflBc  by  the  Yokohama  Electric  Tramway  Co. 

London. — A  scheme  is  stated  to  be  on  foot  to  enable 
the  L.C.C.  tramway  termini  to  be  linked  up  by  omnibuses,  in  con- 
tion  with  which  through  fares  could  be  issued,  and  thus  get  over 
the  discontinuity  of  the  Council's  tramways  in  North  and  South 
London.  The  L.C.C.  already  has  powers  to  establish  through 
bookings  with  the  underground  electric  railways  of  London,  but 
at  present  has  no  powers  to  enter  into  any  arrangement  with  the 
omnibus  companies. 

Manchester.  —  Further  tramway  extensions  in  the 
Withington  district  are  contemplated. 

Mansfield. — On  the  electric  tramway  near  Mansfield  on 
Monday,  a  car  crowded  with  miners  on  their  way  to  work  was  near- 
ing  the  top  of  Skerry  Hill,  which  has  a  gradient  of  1  in  10,  when 
it  stopped  and  began  to  run  backwards.  There  was  a  panic  among 
the  passengers,  who  scrambled  off  the  car  at  both  ends.  Two 
men  were  injured  in  a  fall.  The  car  fan  down  the  declivity  at  a 
great  pace,  but  just  before  the  bottom  was  reached  the  brakes 
began  to  hold,  and  the  car  was  pulled  up.  The  manager  of  the 
tramways  stated  that  the  accident  was  caused  owing  to  a  fuse 
blowing.  The  passengers  in  their  excitement  rushed  to  the  driver's 
end,  interfering  with  him,  otherwise  he  could  have  checked  the 
car  much  quicker.     The  brakes  were  in  perfect  order. 

Port  Glasgow. — Messrs.   D.  &  A.  Horn  Morton  have 
•  been  deputed  to  report  on  the  cost  of  putting  down  electrical  plant 
for  the  requirements  of  the  town. 

Ramsbottom. — A  petition  has  been  lodged  at  the  offices 
of  the  Ramsbottom  D.C.  requesting  a  poll  of  the  electors  in  respect 
of  a  resolution  put  to  a  meeting  of  electors  on  January  11th,  re  the 
promotion  of  a  bill  in  Parliament  to  enable  the  U.D.C.  of  Rams- 
bottom to  install  overhead  equipment  and  run  trolley  cars  by 
railless  traction.  The  requisition  is  signed  by  a  sufficient  number 
of  persons  to  demand  a  poll,  and  arrangements  will  be  made  to  put 
the  poll  into  effect.  A  poll  will  necessitate  considerable  expenditure, 
but  the  Council  has  no  alternative  but  to  comply  therewith.  It  is 
to  be  hoped  the  result  of  the  poll  will  be  such  as  to  enable  the 
Council  to  proceed  with  its  project,  and  thus  help  to  develop  the 
district. 

Rawtenstall. — At  the  T.C,  on  the  18th  inst.,  it  was 
reported  that  the  B.  of  T.  had  written  enclosing  sanction  to  the 
borrowing  by  the  Corporation  of  the  sum  of  £4,668  to  meet  excess 
expenditure  in  the  electrical  equipment  of  the  tramway  under- 
taking and  the  purchase  of  cars.  A  Committee  was  appointed  to 
meet  a  deputation  from  the  fire  brigade  with  reference  to  the  best 
method  of  erecting  fire  alarm  and  electric  lighting,  &c.,  wires  on 
tramway  standards  and  overhead  equipment.  It  was  decided  that 
the  engine  room  at  the  electricity  works  be  extended,  and  that  a 
duplicate  of  the  last  engine  and  generator  be  installed  ;  also  that 
the  necessary  borrowing  powers  be  obtained. 

Staly  bridge. — On  Tuesday  afternoon  the  employes  of 
the  Gas,  Sanitary  and  Highway  Departments  at  Stalybridge  came 
out  on  strike  because  six  tramwaymen,  who  had  been  discharged, 
were  not  to  be  reinstated  by  the  Corporation  Tramways  Department. 
About  IGO  men  ab0taine4  from  work,  and  as  there  was,  not  much 
tra'a  m  i'he  ga'shblBer's,  th«  tfutrcbk  was  cbnsidertH  eeridiis 


L.S..4. — It  ha.s  been  announced  officially  that  the  New 
York,  Newhaven  and  Hartford  Railroa/i  will  extend  ita  electric 
zone  from  Stamford  to  Xewhavea,  a  distance  of  41  miles.  Use 
will  be  made  of  the  25-cycle.  Ringle-phase  OTerbead  catenary  con- 
tact, Hystem  Ofjerated  at  11,00^>  volte,  Rimilar  to  that  now  under 
construction  on  the  Harlem  River  branch  of  the  road  and  on  the 
Xew  York,  Westchester  and  Boston  line.  Work  of  construction  on 
the  overhead  syMtem  will  l>e  begun  within  the  next  hix  months  and 
completed  in  about  one  year.  For  the  present  and  until  the  line 
i.H  extended  beyond  Newhaven  all  enerjry  for  train  operation  will 
be  supplied  from  the  generating  station  at  Coh  Cob.  With  the 
extension  completed  the  electric  locomotives  will  cover  a  total 
distance  of  75  miles  between  New  York  and  Newhaven.  and  will 
completely  supersede  the  steam  locomotives  for  both  freight  and 
passenger  service  throughout  this  zone. —  Electrical  World. 

Worthinjr. — The  T.f'.,  at  a  special  meeting?  convencl  for 
the  purpose,  has  unanimously  decide^l  to  oppose  the  Bill  beioir 
promoted  by  the  Brighton,  Hove  and  Preston  Omnibus  Co.,  for 
powers  to  run  a  system  of  electrically-propelled  trolley  cars  between 
Brighton  and  Worthing.  Every  one  of  the  23  members  in  attend- 
ance hela  up  their  hands  for  the  resolution. 


TELEGRAPH  and  TELEPHONE  NOTES. 


American  Trust  Law. — The  Daily  Telegraph  financial 
correspondent  states  that  steps  are  being  taken  to  secure  a  Govern- 
ment suit  to  dissolve  the  $700,000,000  American  Telephone  and 
Telegraph  Co.,  on  the  ground  that  it  is  a  combination  in  restraint 
of  competition,  and  therefore  a  violation  of  the  Sherman  law. 

Cables  Interrupted. — On  Friday  last  a  steam  trawler 
was  wrecked  off  the  Isle  of  Man,  and  broke  the  only  cable  connect- 
ing the  island  with  the  mainland. 

The  Turkish  submarine  cable  between  Suakin  and  Hodeidah  has 
been  interrupted,  presumably  by  Italian  warships. 

Cong-0      State.— The     Budget     for      1912     includes 

40,000  fr.  for  the  erection  of  telephone  lines,  and   1,700.000  fr.  for 
the  establishment  of  wireless  telegraph  stations. — Board  of  Trade 

Journal. 

Effects  of  the  Storni. — The  violent  wind  and  snow- 
storm last  week  caused  much  damage  to  the  telegraph  and  tele- 
phone systems  throughout  the  country,  with  consequent  delay  in 
communication.  The  telephone  service  especially  suffered  severely. 
The  telegraph  service  in  the  South-Eastern  district  was  seriously 
disturbed,  the  wires  in  that  part  being  more  numerous  than  else- 
where on  account  of  the  Continental  traffic,  and  much  delay  in 
communication  with  France  and  Belgium  resulted.  The  under- 
ground lines  from  London  to  the  chief  provincial  centres  were,  of 
course,  immune  from  damage,  and  proved  their  value  in  main- 
taining communication  without  interruption. 

Marconi   Tele^Taph   Shares. — The  Sunday  Times  of 

January  21st,  states  that  the  advance  in  Marconi  shares  will  be 
largely  based  on  the  success  of  their  subsidiaries,  and  quotes  the 
Marconi  W'ireless  Telegraph  Co.,  of  Canada,  with  its  capital  of 
.$5,000,000,  in  shares  of  %'->,  quoted  at  ISs.,  as  owning  stations  at 
Glace  Bay  with  direct  communication  with  Clifden,  Ireland,  and 
in  Canada  29  coast  stations.  It  states  that  in  Canada  it  is  expensive, 
and,  in  places,  almost  impossiole  to  lay  telegraph  wires  over  the 
prairies  of  the  West,  hence  wireless  has  an  enormous  field,  and  that 
is  why  the  Canadian  Government  is  actively  assisting  the  company 
and  granted  it  an  annual  subsidy  of  StiO.OOO  for  20  years.  Tl.e 
ExjirenK  for  January  23rd,  in  "Market  Gossip,"  opens  out  again  as 
to  a  provisional  agreement  between  the  Marconi  Wireless  Telegraph 
Co.  and  the  Post  Office  having  been  signed,  and  states  that  the  sub- 
sidy to  be  received  will  give  the  shares  a  value  of  about  £5,  as 
against  the  present  price  of  3J.  The  Ej-prpsn  thinks  they  will  reach 
£7  to  £10.  It  is  admitted,  however,  that  ihere  is  nothing  to  go 
upon  at  present  beyond  the  market  rumours.  The  chief  of  these  is 
to  the  effect  that  it  is  in  contemplation  to  provide  more  adequate 
telegraphic  communication  with  the  British  Colonies.  This  matter 
was  dealt  with  in  our  issue  of  November  3rd. 

Turkey.— Renter  states  that  a  convention  for  the 
renewal  of  the  Constantinople-Odessa  cable  concession  has  been 
finally  signed  by  tne  Turkish  Minister  of  Posts  and  Telegraphs  and 
a  representative  of  the  Eastern  Telegraph  Co.  An  innovation  is 
introduced  permitting  of  the  transmission  of  telegrams  in  Russian 
and  Arabic  characters  between  certain  centres. 

"Wireless  TeleiiTaphy. — According  to  the  Ges  fiir  draht- 

lose  Telegraphie.  wireless  stations  will  be  erected  at  Swakopmnnd, 
L'ideritz  Bay,  and  Duala  in  German  South-West  Africa,  the  last- 
named  being  able  to  communicate  with  the  station  at  Togo.  This 
station  can  also  communicate  with  the  station  on  the  Spanish 
island  of  Fernando  Po.  As  a  central  point  for  East  Africa,  a 
statiqn  hjia  been  get  up  nt  Muansa  on  tho  Tictoria  Nyanra. — 
Tuektr.  tt'nd  ,1/J7lt'')5  )"»»»")>««"'  [^    oo  -j  >,t.-. .-, 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Victoria. — February  13th.  50,000  incan- 
descent lamps  and  1,350  opalescent  arc  lamp  globes,  for  the 
Melbourne  City  Council.     See  '"  Official  Notices  "  to-day. 

March  12th. — Testing:  instruments,  for  the  P.M.G.s  Department. 
See  "  Official  Notices  "  to-day. 

Melboukne. — March  5th.  Telephone  material  (Sch.  612)  ;  also 
120  miles  rubber- insulated  cotton-covered  tinned  copper  wire  (Sch. 
594).  March  12th.— Instruments  (Sch.  639)  ;  for  Deputy  P.M.G., 
Melbourne. 

Tasmania. — February  19th.  Wire-testing  machine,  for  the  Post- 
master-General's Departmpnt.     See  "Official  Notices"  January  5th. 

February  26th.  Fi%^e  miles  of  cable,  for  the  P.M.G.'s  Department. 
See  "Official  Notices"'  to-day. 

Austria. — January  29th.  Tlie  Austrian  Post  and  Tele- 
graph authorities  in  Vienna  are  inviting  tenders  for  the  supply  of 
45  tons  of  copper  wire  and  70  tons  of  telegraph  cables. 

Belfast.— February  12th.  One  automatic  coal  weighing: 
machine,  and  overhead  electrical  equipment  material,  for  the 
Corporation.     See  "  Official  Notices  "  to-day. 

Bel^riuiii. — January  31st.  '  The  municipal  authorities 
of  the  town  of  Jumet  are  inviting  tenders  for  the  supply  of  a 
switchboard  for  the  central  electric  lighting  station. 

March  1st. —  The  Belgian  Direction  Generale  des  Ponts  et 
Chaussees  in  Brussels  (38,  Rue  de  Louvain)  are  inviting  tenders 
for  the  supply  and  erection  of  a  40-ton  electric  crane  at  the  port 
of  Ostend. 

.Brussels. — April  10th.  Erection  and  equipment  of  four  new 
telephone  stations,  and  the  supply  of  switchboards  and  accessories. 
Particulars,  Bureau  des  Adjudications,  Rue  des  Augustins,  15, 
Brussels. 

Birkenhead. — January  29th.  Stores  for  a  year,  for  the 
Corporation  electricity  and  tramway  departments.  Mr.  W.  Wyld, 
borough  electrical  engineer,  Laird  Street. 

BlackburD, — February  12th.  Stores  for  a  year,  for  the 
Corporation  Electricity  and  Tramways  Department.  See  ''  Official 
Notices  "  to-day. 

Bristol. — February  19th.  Cables,  switchboards,  and  arc 
and  incandescent  lighting  at  Avonmouth  Docks,  for  the  Docks 
Committee.     See  "Official  Notices"  to-day. 

Bn1g:ai'ia. — Plevna. — Installation  of  the  electric  light. 
£60,000.  Guarantee  £1,000.  Particulars  from,  and  tenders  to,  the 
Municipality. 

Burton -Oil-Trent. — January     27th.       One    1,250-kw. 

turbo-alternator,    and   other    electrical   and   steam   plant   for   the 
Corporation.     See  "Official  Notices"  January  12th. 

Croydon. — January  29th.  Mixed-pressure  turbine  plant, 
for  the  Corporation.     See  "  Official  Notices  "  January  oth. 

Dublin. — January  30th.  Dublin  Port  and  Docks  Board. 
Two  4-ton  electric  portal  wharf  cranes.  Specification,  £1  returnable, 
from  Sir  J.  P.  Griffith,  Engineer  to  the  Beard,  East  Wall,  Dublin. 

Epsoui. — February  13th.  200-K'\v.  Diesel  generator,  for 
the  U.D.C.     See  "  Official  Notices  "  to-day. 

Exeter. — February  2nd.  Vulcanised  rubber  cables,  dis- 
tribution fuseboards,  distribution  switch  and  fuseboard,  steel 
conduits  and  fittings,  for  the  Visiting  Committee  of  the  Asylum. 
See  "Official  Notices"  January  12th. 

Halifax. — February  5th.  Scores  and  materials  for  a  year, 
for  the  Corporation  Electricity  Department.  See  "  Official  Notices  " 
January  12th. 

February  12th. — Stores  and  materials  required  by  Tramways 
Department  during  year  ending  March  31st,  1913.  Forms  of 
tender,  &c.,  obtainable  from  the  Tramways  Engineer,  Tramway 
Offices,  Skircoat  Road, 

Hornsey. — February  7th.  Electricity  meters,  cables  and 
cable  stores,  for  the  T.C.     See  "Official  Notices"  January  19th. 

Leeds.— February  14th  and  21st.  (a)  1,000  A.c.  meters 
and  ih)  40,000  tons  of  steam  coal  and  stores  for  a  year,  for  ihe  City 
Electric  Lighting  Department.    See  "Official  Notices"  January  19th. 

London. — L.C.C. — January  30th.  Electrical  installation 
at  the  School  of  Photo-Engraving  and  Lithography.  See  "Official 
Notices'"  January  lOlh. 

Stepney.— January   29th.       The    B.C.  is    inviting   tenders    for 

one    e.h  T.  converting   plant,  suitable    for    0.000-volt  three-phase 

A.c.  to    L.T.  D.c,    together  with  e.h.t.  and  l.t.  switchgear,    (Sec, 

for  the  Limehouse  and  Whitechapel  stations.  See  "Official  Notices" 

anuary  12  th. 

SHOBEDITCH.—January  30th.  The  B.C.  is  inviting  tenders 
for  the  conversion  into  electric  motor  drive,  of  a  steam-driven 
deep  well  pump  at  Hoxton  Public  Baths.  Specifications  and 
forms  of  tender  from  the  Superintendent  and  Engineer,  Hoxton 
Baths,  Pitfield  Street  N.  Deposit,  £.j  (returnable)  to  be  sent  with 
tender. 

Bermondsey.— February  19th.  Stores  for  a  year  for  the  B.C. 
Electricity  Department.     See  "  Official  Notices  "  to-day. 


Bfauehester. — February  20th.  The  Corporation  Tram- 
ways Department  is  inviting  tenders  for  tramcar-type  ampere-hour 
meters.   J.  M.  McElroy,  general  manager,  55,  Piccadilly,  Manchester 

New  Zealand. — February  2 1st.  40  miles  of  hard-drawn 
vulcanised  wire  and  13  cwts.  of  copper  binding  wire  for  the  Welling- 
ton City  Council  Electric  Lighting  Department.  Messrs.  Preece, 
Cardew  &;  Snell,  London. 

Portugal. — March  2nd.  The  "  Conselbo  de  Administrayfio 
do  Porto  de  Lisboa,"  Lisbon,  invites  tenders  for  the  supply  of  10 
electric  cranes,  in  accordance  with  the  specifications  which  may  be 
seen  at  the  offices.    For  further  particulars  see  this  column  last  week. 

Bhyl. — January  31st.  1,700  yards  of  -1  overhead  feeder 
cable,  for  the  U.D.C.     See  "  Official  Notices  "  January  19th. 

Roumania, — The  municipal  authorities  of  Oonstantza 
have  lately  invited  tenders  for  the  coubtruction  of  a  central  electric 
lighting  station  in  the  town. 

Siam. — Bangkok.     March  loth.      Tenders  are  invited 

for  the  supply  and  erection  of  an  electric  power  station  with 
a  capacity  of  3.000  kw.  Tenders,  en  the  prescribed  forms,  to  the 
Ministry  of  Local  Government,  Bangkok.  For  further  particulars 
Bee  this  column  for  November  24tli. 

Soutliend-on-Sea. — February  7th.  The  Corporation  is 
inviting  tenders  for  four  pier  tram  trailer  cars.  Particulars  from 
the  Town  Clerk. 

Tunbridffe  Wells. — February  10th.  High  and  low- 
tension  switchgear,  for  the  Corporation.  See  "Official  Notices" 
January  12  th. 

Wallasey. — February  12th.  One  500-KW.  alternator 
and  Diesel  engine  combined,  for  the  Corporation.  See  "Official 
Notices  "  to-day. 

York. — Electric  shunting  locomotive  for  the  Corporation. 
See  "Official  Notices"  January  12th. 


CLOSED. 

Australia. — In  last  week's  list  of  Sydney  contracts,  for 
"  The  Key  Manufacturing  Co.,  Manchester,"  read  "  The  Key  Engin- 
eering Co.,  Ltd.,  London  and  Manchester." 

Barnsley. — The  T.C.  has  accepted  the  tender  of  Messrs. 
D.  Snowden  &  Sons,  Barnsley,  for  electrical  repairs  for  a  year  at 
the  hospitals. 

Barrow-in-Furness. — The  T.C.  has  accepted  the  tender 
of  Mr.  C.  Armstrong-Lamb  for  the  electric  light  installation  at  the 
new  fire  station,  at  £124. 

Binsley    Colliery. — The  British   Electric  Plant  Co.'s 

tender  of  £305  has  been  accepted  for  turbine  pump  equipment. 

Faversliam. — The  T.C.  has  accepted  the  tender  of  the 
British  Westinghouse  Co.,  Ltd.,  for  the  repair  of  a  dynamo,  at  £43. 

Government  Contraets. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  depart- 
ments named  : — 

War  Office. 
Travelling  electric  cranes. — Craven  Bros.|  Ltd. 
Electric  wire.— Hooper's  Telegraph  and  India-Rubber  Works,  Ltd. 
Internal  wiring,    Louisberg    Barracks,    Borden,    and    Married    Quarters, 
Bordon.— G.  E.  Taylor  &  Co. 

India  Office:    Stokes  Department.       ' 
Cable.— Liverpool  Electric  Cable  Co. 
Fans.— Veritys,  Ltd. 
Wireless  telegraphy  apparatus.— Marconi's  Wireless  Telegraph  Co.* 

Crown  Ageni.s  for  tbe  Colonies. 
Diesel  engines.— Mirrlees,  Bickerton  &  Day,  Ltd. 
DyEamos. — Mather  &  Piatt,  Ltd. 

Ofpicf,  of  Works. 
Electric  lighting  of  National  Gallery  of  Scotland. — Wm.  Finlay  &  Co. 
Generating  seis  at  Royal  Courts  of  Justice.— J.  Howden  4  Co.,  Ltd. 
Four  electric  push-button  lifts  for  die  and  seal  department  of  Royal  Mint.— 
R.  Waygjod  &  Co.,  Ltd. 

General  Post  Office. 

Telephonic  apparatus,  flexible  cords.— London   Electric    Wire    Co.    and 

Smiths,  Ltd. 
I.R.  and  C.C.  cable.— Henley's  Telegraph  Works  Co.,  Ltd. 
Paper-core  cable.— Callender's  Cable  and  Construction  Co.,  Ltd. ;  Johnson 

and  Phillips,  Ltd. 
Stoneware  conduits. — Albion  Clay  Co.,  Ltd. 
Provectors.— British  L.M.  Ericsson  Manufacturing  Co.,  Ltd. 
Electrical     equipment,    sub-station,     Birmingham     Head     P.O.— British 

Thomson-Houston  Co.,  Ltd. 
Electric  lifts,  G.P.O.  (North)  and  G.P.O.   (West),  London,  E.C.— A.  W. 

Penrose  &  Co.,  Ltd. 
Telephone  equipment,  Finchley  Exchange.— Western  Electric  Co.,  Ltd. 

London. — L.C.C. — The  Highways  Committee  has  received 
the  following  tenders  for  electric  wiring  material  required  at 
certain  tramway  buildings  : — 


Armorduct  Manufscturinci  Co.,  Ltd.. 

Edison  &  Swan  United  E.  L.  Co.,  Ltd. 

Pinching  &  Walton     . 

General  Electric  Co.,  Ltd.  . ,        . . 


(recommended)  £249 

25a 

254 

.,.     '2C,0 
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McHsrs.  Doulton  k  Co.,  Lt<l ,  are  to  supply  400  cream  colouref] 
glazt?d  earthoriware  plough  ba>eft  at  8«.  fjd.  each. 

Messrrt.  Newton  ChatnVKTH  &Co.,  Ltd.,  are  to  Hupply  the  neceBHary 
pipe  work  in  connection  with  a  new  coal  choot  from  the  upper  coal 
bunkers  above  the  boilers  at  Greenwich  peneratinij  station  in 
substitution  for  the  shoot  erected  on  the  outer  coal  store,  at  i:."»8. 

The  Stores  and  Contracts  Committee  has  placed  contracts  with 
the  following  firms  : 

J'J/rrtrif  Curhnnx.  Plutte,  Scheelo  ic  Co.,  Ltd.,  and  Sloan 
Electrical  Co.,  Ltd. 

KIrrtric  FittiviiH.-  Hrotherton  Tubes  and  Conduits,  Ltd.,  Dorman 
and  Smith.  Elliott  Bros.,  General  Electric  Co.,  Ltd..  W.  McG'och 
and  Co,  Plutte,  Scheele&Co..  Ltd.,  A.  Round,  Simplex  Conduits,  Ltd. 

Pori>AK. — The  B.C.  is  to  j)lace  an  order  with  Messrs.  Willans  and 
Robinson  for  an  additional  :{,C(jO-k\v.  turbine  alternator  and 
condenser,  at  £7,581,  1<S3  scheduled  prices  of  spare  p^rts. 

Swansea. — The  tender  of  the  Stirling  Boiler  Co.,  Ltd.,  at 

f  Si.'iUS,  has  been  accepted  by  the  T.C.  for  the  supply  of  two  water- 
tube  boilers,  meohanical  stokers  and  accessories  (except  super- 
heaters) for  the  generating:  station. 


ASSOCIATION      OF      CONSULTING 
ENGINEERS. 


FORTHCOMING    EVENTS. 


Physical  Society.— Friday,  Januaiy  2Gth.  At  .5  p.m.  At  the  Imperial  CollcKe  of 
Science,  South  Kensington,  S.W.  Exhibition  of  a  Direct-Reading  Ins'ru- 
ment  for  Submarme  Cable  and  other  Calculations,  by  Mr.  R.  Appleyard  ; 
paper  on  "  The  Vibration  Galvanometer  and  its  Application  to 
Inductance  Bridges,"  by  Mr.  S.  Butterwoith  ;  and  "Note  on  a  Negative 
Result  connected  with  Kadio-Activity,"  by  Messrs.  J.  H.  Vincent,  M.A.,  and 
A.  Bursill. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders. —  Friday,  January 
26th.  At  7.:Wp.m.  At  the  Lit.  and  Phil.  Society,  Newcastle.  Paper  on 
"Motion  and  Change,"  by  Dr.  F.  B.  Jovons. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section)  and  Association  of 
Mining  Electrical  Engineers  iNorth  Branch). — Saturday,  January  27tli.  At 
7  p.m.     At  Tilley's  Ruonis,  Newcastle.    Smoking  concert. 

I  nttltution  of  Electrical  Engineers  (Manchester  Local  Section).— Baturday,  January 
27th.  At  7.30  p.m.  At  the  Univevbity,  Manchester.  Meeting  with  the 
Manchester  Association  of  Engineers.  Ifaper  on  "  Electrical  Furnaces,"  by 
Mr.  0.  Myers. 

Institution  of  Civil  Engineers.- Tuesday,  January  30th.  At  8  p.m.  Paper  on 
■  The  Central  Heating  and  Power  Plant  o£  McGill  University,  Montreal," 
by  Mr  R.  J.  Durley. 

Friday,  February  2nd. — At  8  p.m.  Students'  meeting.  Paper  on 
"  Steam  Turbines  ;  Some  Practical  Applications  of  Theory,"  by  Capt. 
H.  Riall  Saukey. 

InsMtutlon  of  Electrical  Enginesrs  (London  Students).— Wednesday,  January  31st. 
At  7.45  p.m.  Paper  on  "Choice  of  Matt  rial  for  Overhead  Transmission 
Lines,"  by  Mr.  E.  V.  Pannell. 

Royal  Society  of  Arts. — Wednesday,  January  81st.  At  8  p.m.  Paper  on  "Recent 
Progress  in  Radio-Telegraphy,"  by  Mr.  G.  W.  O.  Howe. 

Norlhamptoq  Institute  Engineering  Society.— Thursday,  February  1st.  Visit  to 
the  G.P.O.  sub-station,  &c. 

Friday,  February  2nd.— Paper  on  "Steam  Turbines,"  by  Messrs.  T.  R. 
Houston  and  F.  G.  Parnell. 

Royal  Institution.— Friday,  February  2nd.  At  9  p.m.  Discourse  on  "  Vital 
Effects  of  Radium  and  other  Rays,"  by  Sir  J.  M.  Davidton. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Lieut.-Col.  H.  M.  Leaf, 
The  following:  orders  are  issued  : — 

Monday,  January  29th. — "A"  Company.   Lecture  on  "  Military  Telephones," 

8  to  9  p.m.    Technical  work  and  musketry  instruoiion  (standard  tests), 

9  to  10  p.m. 

Tuesday,  January  80th.— "B"  Company.  Lecture  on  "Military  Tele- 
phones," 8  to  9  p.m.  Technical  work  and  musketry  instruction  (standard 
lests),  9  to  10  p.m. 

Thursday,  February  1st.— "  C "  Company.  Lecture  on  "Military  Tele- 
phones," 8  to  9  p.m.  Technical  work  and  musketry  instruction  (standard 
tests),  9  to  10  p.m. 

Friday,  February  2nd.—"  D  "  Company.   Lecture  on  "  Military  Telephones," 

8  to  9  p  m.    Technical  work  and  musketry  instruction  (standard  tests), 

9  to  10  p.m. 

Baturday,  February  8rd.— Headquarters  will  be  opened  for  regimental 
business  from  10  a.m.  to  12  noon. 

(Signed)       P.  H.  Campbell,  Capt.  R.E.  and  Adjt., 

For  OtlJcer  commaudiDg  L.E.E. 


Loans  for  Electric  Lightiiiii:. — The  Local  Goveruincnt 

Board  in  its  fortieth  annual  report  states  that  during  the  last 
20  years  the  following  amounts  have  been  sanctioned  for  the  pur- 
poses of  the  Electric  Lighting  Acts,  1882  : — 

1891,  £115  ;  1892,  £31.5,54.5  ;  1893,  £773,722  ;  1894,  £357,886  ; 
1895,  £r)15,.543  ;  ISyi!,  £79(i,.588  ;  1897,  £9(54,837;  1898,  £1,058,164  ; 
1899,  £2.390,235  ;  1900,  £3,023,092  ;  1901,  £3,995,4.59  ;  1902, 
£2,736,673;  1903,  £1,938,775  ;  1904,  £2.134,623  ;  1905,  £1,058,462  ; 
,1906,  £802,678;  1907,  £1,247,781;  1908,  £1,377,268;  1909, 
£835,068  ;  1910,  £814,746  ;  total,  £27,137,680. 

The  whole  of  this  amount  was  required  by  Town  Councils  and 
Urban  District  Councils,  with  the  exception  of  loans  amounting  to 
£20,000,  £7,000  and  £13,484  sanctioned  to  be  raised  by  Rural  Dis- 
trict Councils  in  1905.  1908  and  1909  respectively. 


Thk  official  report  of  the  recent  meeting-  of  this  Aiwociation  states 
that  it  was  convened  for  the  purjjose  of  formally  reoeiTuiff  the 
rules  which  had  been  drawn  up  by  the  committee  appointe<l  for 
this  purpose  at  the  opening  meeting  some  18  months  ago.  Betw<*n 
60  and  70  engineers  were  present,  and  the  chair  was  taken  by  3Ir. 
James  Swinburne. 

The  chairman,  in  opening*  the  proceedings,  said  that  they  all 
knew  what  the  objects  of  the  Awwciation  were.  The  A.>-sociation 
should  have  been  launched  50  years  ago  ;  in  the  present  !«tate  of 
things,  however,  it  was  very  difficult  to  form  an  AsMjiation  in 
such  !i  way  as  to  be  8atisfact^)ry  to  everybody.  At  the  same  time 
he  was  of  opinion  that  if  consulting  ens.'ineer»  did  not  take  this 
opportunity  of  uniting  them.selves  to<jether  th^re  was  no  chance  of 
their  ever  doing  so.  It  behoved  them,  therefore,  to  procetd  very 
carefully  and  to  build  on  sure  foundations. 

One  f  the  qualifications  for  membership  in  the  rules  was  that 
the  applicant  should  be  a  full  member  of  the  Institution  controlling 
the  branch  of  engineering  in  which  he  practised.  It  was  true  that 
the  rules  provided  that,  in  addition,  members  should  be  of  such 
standing  as,  in  the  opinion  of  the  Committee  of  the  A.-sociatioo, 
entitled  them  to  admission  to  the  Associaticn  ;  but  in  the  initial 
stage  in  which  they  were  at  the  momen*;  (namely,  of  having  formed 
the  Association  and  appointed  the  Committee,  drawn  up  mles  and 
received  applications  for  membership,  but  not  having  yet  actually 
any  members),  the  Committee  were  of  opinion  that  it  would  be 
wise  (o  adopt  some  recognised  standard  of  qualifications  and  to 
limit  the  first  members  to  those  possessing  the  qualification  of 
corporate  membership  of  the  Institution  of  Civil  Engineers. 

This  restriction  might  be  criticised  by  some  people,  who  might 
say  that  they  were  mechanical  or  electrical  engineers  and  of 
eminence  in  their  profession,  and  did  not  see  why  the  fact  that 
they  had  not  joined  the  Institution  of  Civil  Engineers  should 
prevent  them  from  joining  the  Association.  On  the  other  hand, 
it  must  not  be  overlooked  that  the  Institution  of  Civil  Engineers 
was  not  only  the  oldest  but  also  the  parent  engineering  institution, 
and  that  the  majority  of  consulting  engineers  already  belonged  to 
it  in  addition  to  the  institutions  representing  the  particular 
branches  in  which  they  practised. 

If  any  competent  consulting  engineer,  who  was  not  a  member  of 
the  CivUs,  felt  aggrieved  that  he  could  not  belong  to  the  Associa- 
tion, surely  it  was  not  asking  a  very  great  deal  of  him  to  ask  him 
to  join  the  Civils.  If  the  Associatioti,  starting  as  a  young  society, 
could  use  a  body  like  the  Institution  of  Civil  Engineers,  which  had 
always  been  fairly  strict  in  the  selection  of  its  candidates  and  was 
getting  stricter  every  year,  and  thus  throw  the  responsibility  of 
deciding  as  to  a  candidate's  qualifications  upon  an  established 
institution,  leaving  the  Association  merely  to  decide  as  to  his 
qualifications  in  other  respects,  they  were  solving  one  of  the 
greatest  difficulties. 

Later  on,  they  might  find  it  advisable  to  make  some  change,  bnt 
that  was  a  matter  for  the  future.  With  regard  to  the  admission 
of  engineers  who  were  receiving  a  salary  and  were  giving 
practically  the  whole  of  their  time  to  some  corporation  or  some 
public  body,  the  Committee  wished  to  be  logical  in  carrying  out 
their  idea  of  starting  on  the  narrowest  lines,  and  felt  that  they 
should  confine  the  Association  initially  to  those  regularly  in 
practice  as  consulting  engineers  and  having  their  own  separate 
office  and  staff. 

The  Association  did  not  aim  at  stopping  competent  consulting 
engineers  who  might  not  join  them  from  doing  consulting  work, 
nor  did  they  wish  to  claim  a  monopoly.  The  Committee  felt,  how- 
ever, that  engineers  falling  within  the  class  he  had  outlined  were 
entitled  to  form  an  Ass'->ciation  which  would  gradually,  through 
its  own  standing  and  character,  become  recognised  as  the  body  of 
consulting  engineers. 

After  the  proposed  rules  had  been  introduced  by  Mr.  Midgley 
Taylor  and  Mr.  S.  R.  Lowcock,  a  general  discussion  took  place,  the 
speakers  being  Messrs.  B.  M.  Jeiikin,  W.  Fairley,  A.  Williams,  A  G. 
Hansard,  Cawley,  Robert  Hammond,  E.  J.  Silcock,  H.  P.  Bonlnois, 
A.  S.  E.  Ackermann,  H.  P.  Raikes,  F.  W.  Hodson,  Moss  Flower 
Druitt  Halpin  and  P.  Griffiths.  The  main  points  to  which  speakers 
referred  were  the  scope  of  the  Association,  the  desirability  or  other- 
wise of  the  membership  being  restricted  to  corporate  members  of 
the  Institution  of  Civil  Engineers,  resristration  of  consulting 
engineers,  solicitation  of  work  and  the  desirability  of  consulting 
engineers  being  free  from  trading  or  manufacturing  interests. 

In  conclusion,  at  the  suggestion  of  Mr.  Lomax  and  Mr.  W. 
Duddell,  the  chairman  put  a  motion  to  the  meeting  to  the  effect 
that  corporate  membership  of  the  Institution  of  C'vil  Engineers  be 
a  condition  of  membership  of  the  Association*  (with  discretionary 
power  to  the  Committee),  and  that  the  Committee  have  power  to 
elect  members  f  "om  among  those  who  have  applied.  This  motion 
having  been  duly  carried,  the  proceedings  terminated  with  a  vote 
of  thanks  to  the  chairman.  All  consulting  engineers  possessing  the 
necessary  qualifications  who  wish  to  join  the  Association  should 
communicate  at  once  with  Jlr.  A.  H.  Dykes,  the  honorary  secretary, 
at  11,  Victoria  Street,  Westminster,  S.W.  This  will  enable  a  list 
of  first  members  to  be  made  without  delay.  A  meetingof  members 
will  then  be  called  to  ratify  the  rules  and  to  appoint  the  Executive 
Committee. 

*  Rule  4  ((•)  now  reads  as  follows  : — "  He  shall  be  a  full  member 
of  the  Institution  representing  the  particular  branch  of  the  pro- 
fession in  which  he  practises  and  a  corporate  member  of  the 
Institution  of  Civil  Engineers."' 
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NOTES. 


Resuscitation  from  Electric   Shock. — The  Electrical 

World  announces  that  a  Committee  has  been  appointed  to  carry 
out  a  thorough  study  of  methods  of  resuscitation  from  electric 
shock,  and  to  prepare  a  set  of  rules  for  their  application.  The 
Committee  includes  members  of  the  American  Medical  Association, 
the  National  Electric  Light  Association,  and  the  American  Institute 
of  Electrical  Engineers.  It  is  sugrerested  that  the  scope  of  the 
inquiry  will  be  made  international  in  character.  The  rules  will  be 
issued  by  the  National  Electric  Light  Association. 

Electrical  Irrijfation. — The  Electrical  World  j,n\-es  a 
description  of  an  exceptionally  large  installation  of  hydro- electric 
power  for  irrigation  at  Minidoka.  U.S.A.  It  was  laid  down  by  the 
U.S.  Reclamation  Service,  and  raises  water  to  a  height  of  66  ft.  to 
irrigate  an  area  of  48,000  acres.  The  plant  is  driven  by  water- 
power,  and  has  a  total  capacity  of  10,000  h.p.  in  five  generating 
sets,  which  work  at  2,200  volts  three-phase  ;  the  pressure  is  trans- 
formed to  33,000  volts  before  reaching  the  bus-bars,  all  the  switch- 
ing being  done  on  the  e.h.t.  side.  The  cost  of  the  power  station 
(7,000  KW.)  was  about  £12^  per  KW.  Power  is  transmitted  over 
38'4  miles  of  line  to  the  pumping  stations,  of  which  there  are  three, 
equipped  with  turbine  pumps  driven  by  600-H.P.  synchronous 
motors.  The  latter  are  provided  with  squirrel-cage  windings  to 
increase  the  starting  torque,  and  are  started  up  with  the  fields 
short-circuited.  The  output  for  pumping  amounts  to  14  million 
KW.-hours,  costing  0"13d.  per  unit,  including  depreciation  allow- 
ance ;  but  if  interest  and  taxes  had  to  be  paid,  amounting  to,  say, 
10  per  cent.,  the  cost  would  be  0'3d.  per  unit.  The  total  investment 
per  acre  was  £3"8,  and  the  total  cost  of  irrigation  per  acre  £0"28. 
There  is  also  an  increasing  output  for  lighting  and  heating  to 
towns  in  the  district.  The  efficiency  from  the  water  behind  the 
dam  to  the  water  pumped  is  46'3  per  cent. 

The  National  Telephone  Arbitration.— The  Rail- 
way and  Canal  Commission,  consisting  of  Mr.  Justice  A.  T. 
Lawrence,  the  Hon.  A.  C.  Gathorne  Hardy  and  Sir  James  Wood- 
house,  sitting  in  the  King's  Bench  Division  on  Wednesday, 
January  24tli,  heard  an  application  made  on  behalf  of  the 
National  Telephone  Co.  that  a  date  should  be  fixed  for  the  hearing 
of  the  arbitration  between  the  company  and  the  Post  Office  with 
respect  to  subjects  transferred  from  the  company  to  the  Post  Office, 
on  the  value  of  which  the  parties  could  not  agree. 

Sir  Alfred  Cripps,  K.C.,  sfcd  Mr.  H.  H.  Gaine,  appeared  for  the 
National  Telephone  Co.  ;  the  Attorney -General  (Sir  Rufus  Isaacs), 
the  Solicitor-General  (Sir  John  Simon),  and  Mr.  Branson  for  the 
Post  Office. 

Sir  Alfred  Cripps  first  raised  the  question  of  the  date  of  the 
hearing  of  the  arbitration  on  the  subjects  on  which  the  parties 
disagreed.  The  undertaking  of  the  company,  h«  said,  passed  over 
to  the  Post  Office  from  the  beginning  of  this  year,  and  he  was 
anxious  that  the  valuation  and  arbitration  should  take  place  as 
soon  as  possible.  He  now  suggested  that  the  Court  should  appoint 
the  first  Monday  after  Easter  as  a  convenient  time. 

The  Attorney-General  said  his  difficulty  with  the  suggestion  was 
that  it  was  premature  to  fix  that  date  at  present.  By 
the  agreement,  the  Post  Office  had  come  under  certain  terms 
of  payment  which  made  it  essential  that  a  settlement 
should  be  come  to  as  soon  as  possible,  so  that  they  might 
know  what  they  had  to  pay.  At  the  same  time  they  were  dealing 
with  very  huge  sums,  and  it  was  essential  that  they  should  know 
the  particulars  before  coming  into  Court,  so  that  they  might  narrow 
the  issues  as  far  as  possible  and  save  a  great  deal  of  time.  Much  of 
the  work  could  be  done  out  of  Court  as  soon  as  they  had  arrived  at 
the  real  issues  between  them.  It  would  be  better  for  the  present 
not  to  fix  a  date.  He  did  not  think  it  would  be  possible  to  deal  with 
the  case  immediately  after  Easter.  But  everything  depended  on 
the  way  in  which  the  case  was  presented  to  the  Post  Office.  The 
inventory  had  been  just  about  completed,  and  his  friends  would 
know  what  it  was  that  they  were  claiming  from  the  Post  Office  as 
payment  for  the  plant  and  undertaking  handed  over.  That  was  a 
matter  which,  no  doubt,  they  could  tell  him  when  they  came  to  put 
their  application  into  writing,  and  they  could  also  give  him  some 
particulars  which  would  be  of  very  great  use  in  respect  of  the 
different  groups  and  varieties  of  plant.  If  they  were  to  tell  him, 
for  example,  the  number  of  ducts,  there  might,  or  might  not,  be  a 
question  of  price  arising.  What  he  did  want  to  know,  in  particular, 
was  the  age  of  the  plant,  because  under  the  terms  on  which  the 
Post  Office  had  to  make  payment,  depreciation  was  an  important 
element,  and  the  plant  taken  over  would  have  to  be  assessed  at  a 
value  dependent  on  the  age  and  life  of  the  plant.  The  duration  of 
the  life  was,  of  course,  a  question  of  opinion,  but  the  age  was  a 
question  of  fact  which  the  applicants  would  know,  and  particulars 
of  that  kind  would  be  important. 

The  inventory  would  be  taken  by  agreement  between  them. 
Fortunately,  in  regard  to  that  there  would  be  very  little  difficulty 
between  them,  but  that,  of  course,  was  only  the  material  upon 
which  they  had  to  work.  The  only  point  was  the  plant  on  which 
they  could  notcome  to  an  agreement.  There  might  be  questions  which 
would  be  left  open  to  the  Court,  particularly  questions  of  opinion 
such  as  the  amount  to  be  allowed  for  depreciation,  but  he  hoped 
that  on  many  of  these  they  would  be  able  to  agree.  It  was,  however, 
too  early  to  say.  The  difficulty  at  present  was  that  they  had  not 
the  materisJ  before  them  that  would  enable  them  to  say  that  there 
would  be  only  one  or  two  or  a  certain  number  of  issues  for  the 
Court.  If  they  would  give  him  particulars  of  the  nature  he  had 
suggreeted,  he  coulci  then  ask  for  any  further  informatibn  that  he 


might  require,  but   he   did  not   intend  to  go  through  the  form  of 
coming  before  the  Court  again  for  that  purpose. 

Sir  Alfred  Cripps  said  that  what  were  known  as  grouping  of 
class,  and  variety  of  class,  were  already  known  between  them,  and 
he  would  supply  any  other  information  they  wanted  upon  those 
points.  It  was  not,  he  said,  a  question  of  valuation,  but  of  the 
agreed  inventory  which  had  been  arranged  between  them.  With 
regard  to  the  question  of  the  age  of  the  plant,  he  thought  all  the 
information  was  already  in  the  possession  of  the  Post  Office.  But, 
of  course,  at  any  later  stage  if  he  could  exchange  information  with 
the  Post  Office,  he  would  always  be  willing  to  do  that,  the  Post 
Office  giving  his  clients  information  on  the  same  heads  given  to  it. 
He  agreed  that  they  should  eliminate  any  issues  they  could  in 
order  to  narrow  the  issue.  It  appeared  to  him  ^hat  all  these 
matters  could  be  perfectly  well  done  so  as  to  enable  the  case  to  be 
heard  at  the  date  he  had  mentioned.  As  regarded  groups,  age,  &c., 
if  there  was  any  information  the  Post  Office  wanted  they  could 
have  it  to-morrow  if  they  wished.  A  further  question  that  would 
arise  later  would  be  that  of  the  company's  tables  and  the  Post 
Office  tables  as  regarded  valuation,  but  he  was  willing  to  exchange 
the  information  at  any  time. 

Mr.  Justice  A.  T.  Lawrence  :  Does  that  mean  exchange  of 
inventories,  with  the  prices  attached  ? 

Sir  Alfred  Cripps  :  Certainly  ;  I  am  quite  willing  to  put  my 
cards  on  the  table.  Let  the  two  parties  exchange  the  whole  of  the 
information,  then  they  can  see,  looking  at  one  another's  valua- 
tion, what  the  points  are  on  which  they  agree.  I  don't  think  there 
will  be  any  friction.  The  other  matter  has  gone  perfectly  smoothly, 
and  so,  here,  we  both  desire  to  arrive  at  a  just  conclusion,  giving 
the  Court  as  little  trouble  as  possible,  and  saving  the  parties  as 
much  cost  as  possible. 

Mr.  Justice  A.  T.  Lawrence  said  the  Attorney-General  seemed 
to  think  the  date  named  would  not  give  him  sufficient  time. 

The  Attorney-General  said  his  friend  had  the  advantage  of 
knowing  his  case. 

Sir  Alfred  Cripps  said  that,  outside  formal  documents,  he 
was  willing  to  give  his  friend  every  assistance  in  real  substantial 
matters. 

The  Attorney -General :  I  do  want  to  point  out  that  my  friend 
is  coming  at  this  moment  to  fix  a  date  for  hearing,  before  he  has 
even  launched  his  proceedings. 

Mr.  Justice  Lawrence  said  that  technically  that  was  a  diffi- 
culty, and  out  of  order.  He  added,  however,  that  the  date  was 
three  months  hence.  If  that  date  were  fixed,  he  said  it  would  leave 
him  two  months  for  dealing  with  the  hearing  before  going  on 
circuit  in  June. 

Sir  James  Woodhouse  asked  how  long  the  hearing  was  likely  to 
last. 

The  Attorney-General  said  it  would  be  impossible  to  say  until 
they  knew  how  they  stood. 

Mr.  Justice  A.  T.  Lawrence  asked  Sir  Alfred  Cripps  when  he 
could  deliver  the  particulars  desired  by  the  Attorney-General,  in 
respect  of  groups,  varieties,  &c. 

Sir  Alfred  Cripps  :  He  can  have  them  at  once.  When  it  comes 
to  the  question  of  valuation,  another  issue  arises.  We  have  made  a 
valuation  and  the  Post  Office  has  made  a  valuation,  and  we  are 
willing  to  exchange  information  on  that  point. 

Mr.  Justice  A.  T.  Lawrence  :  What  does  the  Attorney-General  say 
to  that  ?  By  this  exchange  you  would  be  able  to  investigate  the 
particulars. 

The  Attorney- General  said  that  depended  on  the  particulars  they 
gave  him.  If  his  friend  would  give  him  the  particulars  he  was 
entitled  to  ask  for,  so  that  he  might  learn  what  value  was  attached 
to  one  class  or  another,  he  might  be  able  to  say  when  he  would  be 
ready  for  the  hearing.  He  said  he  thought  he  knew  how  his  friend 
was  going  to  put  his  claim,  but  it  was  very  difficult  for  him  to 
agree.  The  matter  was  one  that  must  have  very  careful  considera- 
tion which  might  possibly  lead  to  a  very  considerable  saving  of 
time.  The  matter  was  very  easy  for  his  friend,  who  had  his 
valuation. 

Sir  Alfred  Cripps  :  And  you  have  yours. 

The  Attorney -General :  That  is  exactly  what  I  have  not.  At 
present  I  don't  know  what  value  I  am  going  to  put  upon  these 
various  classes  of  plant.  Until  my  friend  says  what  the  value  of 
the  various  classes  of  plant  is,  we  cannot  arrive  at  a  total,  which 
he  can  do  quite  easily. 

Mr.  Justice  A.  T.  Lawrence  said  if  Sir  Alfred  Cripps  said  his 
total  claim  was  so  much  and  his  claim  for  each  variety  so  much, 
the  Attorney-General  could  agree  to  so  many  and  disagree  with  so 
many  others.  Sir  Alfred's  suggestion  then  was  that  they  should 
exchange  figures  on  the  varieties  on  which  they  disagreed,  and  the 
Attorney-General's  position  was  that  he  would  not  be  in  a  position 
to  do  so  unless  those  who  instructed  him  had  made  some  estimate. 
(Addressing  the  Attorney-General)  "  If  they  give  you  their  parti- 
culars within  a  fortnight,  could  you  say  when  you  would  be  ready  ? 
What  I  want  is  to  keep  these  two  months  available  for  you  to  deal 
with  this  matter." 

The  Attorney-General  said  he  would  have  no  objection  to  the 
suggested  date  being  provisionally  reserved,  but  he  objected  to 
having  it  fixed,  because  that  would  put  upon  him  the  burden  of 
coming  again  to  the  Court  if  he  could  not  be  ready  on  that  date. 
That  was  a  position  in  which  he  did  not  want  to  be  placed.  He 
thought  he  was  entitled  to  look  for  some  little  proof  of  the  friend- 
liness professed  before  consenting  to  fix  a  date. 

Sir  Alfred  Cripps  said  he  believed  if  the  appointment  were  made 
it  would  make  both  parties  anxious  to  have  their  case  ready  by  that 
time,  and  if,  for  any  ^ood  reason,  that  could  not  be  done,  the 
Court  would  always  assent  to  an  application  to  postpone  the  hear- 
ing. He  stated  that  his  clients  knew,  broadly,  some  of  the  valua- 
tions made  by  the  Poet  Office,  which  were  so  far  apart  from  their 
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own  that  there  was  no  chance  of  an  afirreement  beinp  reached,  and 
the  deciHion  of  the  Court  would  have  to  V>e  taken. 

After  some  further  discuHHion,  the  Prewident  BucrjfeHted  fhat,  &» 
the  Court  would  be  sittinp  a(rain  on  March  2.')th,  the  case  mi^fht  be 
adjourned  to  that  date,  when  the  particH  miffht  be  prepared  to  say 
whether  they  would  be  ready  by  .Vpril.  That,  ho  said,  would  give 
an  opportunity  for  the  Attorney-General  to  consider  whether  he 
could  fall  in  with  Sir  Alfred  Cripps's  HU(;pe.stion  to  exchantje 
fit^-urcs  in  cases  where  they  diflered.  It  was  (juite  certain  that 
in  adoptinfr  that  course  the  Attorney -General  would  he  giviue  up 
certain  of  his  technical  risrhts,  but,  on  the  other  hand,  in  a  hupe 
matter  of  this  sort,  the  saving'  would  be  probably  quite  as  much 
as  by  followint,'  the  more  technical  way  of  dealinn-  with  the 
matter. 

The  Attorney-General  :  I  quite  agree.  It  may  save  a  prood  deal 
of  trouble. 

Sir  Alfred  (Jripps  said  the  information  he  proposed  to  aive  by  way 
of  exchan{?e  was  such  as  could  not  be  obtained  under  any  pro- 
cedure. 

The  application  was,  therefore,  adjourned  until  March  2.">th. 

Why  the  Meter  would  not  Mete. — Eke  tricity  meters 

have  been  subjected  to  an  amount  of  suspicion  which  is  not 
altogether  warranted  by  the  number  of  times  that  they  have 
actually  failed  to  ^^ve  the  exact  registration  of  energy  consumed. 
Possibly  this  is  due  to  the  fact  that  they  are  associated  in  the  mind 
of  the  public,  which  has  a  tendency  to  generalise,  with  their  distant 
relation,  the  gas  meter.  Whatever  may  be  the  reason,  however, 
the  consumer  who  is  called  upon  to  pay  his  lighting  or  power  account 
has  an  irritating  tendency  in  the  direction  of  ringing  up  the  supply 
station  and  demanding  in  pungent  language  the  instant  examina- 
tion of  the  meter  on  his  premises.  Sometimes,  however,  the  boot 
is  on  the  other  foot.  The  consumer  pays  his  bill  with  a  serenely 
happy  smile,  and  the  electricity  8upply  authority  is  casting  about 
for  an  adequate  reason  why  such  and  such  an  account  should  be  a 
diminishing  quantity.  The  meter  again  is  the  object  of  suspicion, 
and  sometimes  these  suspicions  are  well  founded. 

The  reason  is,  however,  not  always  a  technical  one.  Without 
referring  to  ingenious  methods  of  influencing  the  incorruptibility 
of  the  meter  or  of  by-passing  the  current  by  means  of  unostentatious 
pins  stuck  through  the  insulation  of  the  leads,  there  sometimes 
arise  cases  which  look  like  a  special  interposition  of  Providence  on 
behalf  of  the  consumer.  In  one  instance,  an  electricity  supply  was 
taken  for  lighting  purposes  by  an  establishment  devoted  to  the  pro- 
cess of  converting  cattle  hides  into  leather,  and  the  electricity  staff 
used  to  say  that  if  anything  was  worse  than  the  local  perfume,  it 
was  the  swarm  of  blue  bottles  and  other  fiies  which  infested  the 
place  during  the  larger  part  of  the  year.  This,  however,  did  not 
interfere  with  the  electricity  supply  until  on  one  occasion  the  meter 
reader  found  that  the  demand  for  light  during  the  quarter  had 
come  down  very  considerably.  This  was  noted  agiCin  in  the 
succeeding  quarter,  and  the  supply  authority  thought  that  the  time 
had  then  arrived  to  make  investigation  as  to  the  reliability  of  the 
meter.  It  was,  therefore,  replaced  by  another  one  and  the  old  one 
was  taken  to  the  works  for  overhaul.  It  was  found  that  the  series 
and  shunt  connections  were  all  right,  but  that  the  disk  of  the 
meter  seemed  to  move  with  a  certain  amount  of  friction,  and  this 
led  the  inspector  to  examine  the  interior  of  the  meter  by  the  aid 
of  a  strong  local  light.  After  poking  about  around  the  disk  with 
a  small  piece  of  stick,  he  found  out  the  cause  of  sluggishness 
on  the  part  of  the  meter,  inasmuch  as  he  dug  out  from  between 
the  disk  and  the  pole  piece  adjacent  to  it  a  beautifully  preserved 
specimen  of  the  blue  bottle.  This  had  evidently  pitched  on  the 
disk,  and  having  been  carried  round  by  the  rotation  got  itself 
jammed  between  the  pole  piece  and  the  disk,  and  it  had  then  given 
up  the  ghost.  The  question,  however,  that  has  agitated  the  minds 
of  the  meter  staff  ever  since  is  this :  Seeing  that  the  case  of 
the  meter  was  hermetically  sealed,  how  did  that  fly  get  into  the 
meter  .' 

]Iar(Ian$i:er  Electrical  Iron  and  Steel  Works. — At 

a  general  meeting  of  the  company  on  the  11th  inst.  the  manager  of 
the  works.  Engineer  A.  Hartmann,  gave  the  following  information 
as  to  the  working  of  the  electrical  process  : — Operations  were 
started  early  in  November,  the  charges  employed  have  been  com- 
paratively poor  as  regards  their  content  of  iron.  This  is  due  to  the 
fact  that  the  roasting  oven  of  the  works  has  not  been  completed  as 
yet,  and  will  not  be  ready  for  use  before  February,  for  which 
reason  the  available  ore  has  not  been  subjected  to  the  proper  pre- 
treatment  The  results  obtained  have,  however,  been  just  as  successful 
as  those  which  were  achieved  at  the  Trollhiittan  experimental 
works  in  Sweden  with  charges  of  a  corresponding  quality,  and  the 
process  being  the  same,  this  proves  that  the  anticipated  results 
have  not  been  too  optimistic.  As  soon  as  the  roasting  oven  is 
completed,  the  work  will  be  carried  on  with  full  speed,  and  richer 
charges  will  be  used.  This  will  increase  the  output  considerably, 
and  there  is  no  reason  to  doubt  that  the  same  results  as  at 
Trollhiittan  will  be  obtained,  and  even  improved  upon.  The 
prices  which  have  been  obtained  for  the  products  up  to  the  present 
are  very  favourable,  and  the  anticipated  reduction  in  the  cost  of 
production,  or  rather  the  improved  quality  of  the  products,  will, 
of  course,  exercise  a  beneiicial  effect  in  favour  of  the  new 
enterprise. 

Xew  Electrical  Ironworks  in  IVorway. — A  new  com- 
pany, which  owns  iron  deposits  in  Nordland,  just  within  the  Arctic 
Circle,  has  submitted  an  application  to  the  Meloy  parish  with  the 
view  of  aoquiring  the  Sykan  waterfall  in  the  Glomsfiord  The 
river  in  question   comen  from  the  large  glacier  "^vartisen."     Th« 


company  intends  to  hameHS  the  Sykenfao,  and  by  means  of  the 
energy  derived  from  it,  to  start  the  electrical  Hmelting  of  iron  ore 
on  a  large  Hcale.  The  waUir  will  pa«8  through  two  taanelB,  and 
will  have  a  head  of  nearly  440  yards.  It  is  re{jorted  that  a  ram  of 
nearly  £400,000  will  be  spent  on  the  plant  and  thfc  neceaeary  worka 
in  connection  with  the  enterfirise. 

Institution  and  Lecture  .\ote.s. — Hy  the  rourtesr.of 

the  Liverpf>ol  University  Authorities  and  Prof.  Marcbant,  members 
of  the  Engineering  Society  attache'l  to  the  .Antomatic  Telephone 
Manufacturing  Co.,  Ltd..  Milton  Road,  Edge  Lane,  were  present  on 
Fri<lay  evening  at  a  very  interesting  invitation  lecture  on  '"  The 
Generation  and  TransmLssion  of  Electrical  Energy."  In  spite  of  the 
bad  weather  the  meeting  was  well  attended.  Prof.  Marchant  showed 
a  most  interesting  series  of  slides  depicting  hydro-electric  installa- 
tions in  America  and  elsewhere,  and  further  illustrated  his  lecture 
with  some  experiments  demonstrating  fundamental  electrical 
principles. 

IN.STITUTIOX     of     ELKCTKIC.Vr,     EXGINKER-H     C.SCOTTI.SH     LOCAL 

Section)  — The  annual  smoking  concert  of  this  Section  w  to  take 
place  at  the  Grosvenor,  Glasgow,  on  Saturday,  February  10th. 

Institution  of  Electrical  Engineeb.s. — Our  Bath  corres- 
pondent states  that  the  time  has  been  thought  opportune  to  in- 
augurate a  new  Local  Section  of  the  Institution  extending  over  the 
counties  of  Somerset,  Gloucestershire,  Wilts,  Dorset,  Devon  and 
Cornwall,  and  on  the  other  side  of  the  Channel,  taking  in  that 
part  of  South  Wales  extending  down  to  the  neighbourhood  of 
Swansea.  A  canvass  of  members  of  the  profession  has  been  made, 
and  it  has  been  ascertained  that  there  is  a  practically  unanimous 
desire  to  see  the  scheme  adopted.  Arrangements  are  being  con- 
sidered for  the  inaugural  meeting,  and  this,  it  is  expected,  will 
take  place  towards  the  end  of  February,  in  Bristol,  under  the 
chairmanship  of  Mr.  S.  Z.  de  Ferranti,  the  president.  A  dinner  will 
follow  the  meeting.  The  fact  that  there  are  upwards  of  200 
members  of  the  Institution  within  the  area  covered  by  the  Western 
Section  should  ensure  a  strong  organisation  from  the  outset. 

Institution  of  Engineeks  and  Shipbuilders  in  Scotland. — 
On  Tuesday  a  paper  by  Mr.  H.  A.  Mavor  on  the  screw  propeller  was 
to  be  discussed  by  the  Institute.  There  appears  to  he  no  limit  to 
the  departments  of  engineering  into  which  the  electrical  engineer 
is  compelled  to  pursue  his  investigations,  while  developing  new 
applications  for  his  own  science. 

Association  of  Mining  Electrical  Engin-eers  (Newcastle 
Branch). — A  lecture  by  Dr.  W.  M.  Thornton,  on  the  "  Use  of  Elec- 
tricity in  Coal  Mines,"  was  delivered  at  the  Eldon  Colliery  Institute, 
on  Wednesday,  January  24th. 

Bir.mingham  and  Midland  Institute. — A  successful  conver- 
sazione was  held  on  January  9th-12th,  and  was  attended  by  no  fewer 
than  5,120  persons.  A  variety  of  exhibitions  was  arranged,  and 
music,   dancing  and  lectures  were  included  in  the  programme. 

Northampton  Institute  Engineering  Society.— On  January 
19th  Mr.  W.  A.  Hislop  read  a  paper  on  "Reinforced  Concrete  Con- 
struction" before  the  above  Society. 

The  Concrete  Institute. — An  interim  report  has  been  issued 
on  the  consistency  of  concrete,  with  a  number  of  replies  received 
from  correspondents  on  the  subject. 

A  Chinese  Cotton  Mill.— U.S.  Consul-General  "Wilder, 

of  Shanghai,  in  a  recent  report,  says  that  a  new  mill  has  been  com- 
pleted in  Shanghai  by  the  Japanese  Naigai  Wata  Kaisha  for  spinning 
cotton  yarn.  The  mill  is  distinctive  as  the  only  one  in  China  whose 
machinery  is  operated  by  electricity  generated  on  the  premises  and 
supplied  direct  from  the  dynamos  in  the  engine  house  to  the  plant 
in  its  various  departments.  The  site  includes  about  9  acres  of 
ground  on  Soochow  Creek.  The  plant  has  been  three  years  in  course 
of  construction.  A  feature  is  the  water  tower,  surmounted  by  a 
reinforced  concrete  tank  60  ft.  above  the  level  of  the  ground  and 
with  a  capacity  of  12,000  gallons.  Residential  quarters  are  near  by 
for  the  heads  of  departments  The  mill  hands  are  housed  in  a  series 
of  one-storey  buildings.  There  are  three  main  B.  &  W.  water- 
tube  boilers,  fitted  with  automatic  chain  stokers,  feeding  Japanese 
fine  coal.  The  main  power  is  generated  in  the  house  adjoining  1/ 
two  Belliss  &  Morcom  triple-expansion  engines,  driving  two  Siemens 
direct-current  dynamos,  each  capable  of  developing  600  KW.  The 
engines  rest  on  a  solid  foundation  of  reinforced  concrete  40  ft.  thick, 
25  ft.  of  which  is  below  the  surface  of  the  ground.  In  the  factory 
proper  there  is  space  for  40,000  spindles.  20,000  of  which  are  now 
running,  16s  yam  being  a  speciality.  The  ..pinning  machinery  is 
all  by  Piatt  Bros.,  of  Oldham.  The  entire  establishment  is  provided 
with  a  complete  etiuipment  of  patent  sprinklers.  At  preseoat  there 
are  ;?00  women  operatives  and  150  men  employed,  with  Japanese 
foremen,  fitters,  and  overseers  at  the  heads  of  the  departments  ; 
90  per  cent,  of  the  cotton  handled  is  of  local  native  growth  an  5  10 
per  ctnt.  is  Indian.  The  company  also  owns  two  mills  in  Japan, 
one  at  Osaka  and  the  other  at  Nishinomiya. 

State    Monopoly    of    Electrical     Enterprises    in 

l/rugmiy. — The  Government  of  Uruguay  has  recently  submitted 
to  the  Second  Chamber  a  Bill  authorising  the  Government  to 
acquire  all  the  electrical  works  of  the  towns  and  villages  in  the 
country,  with  the  view  of  creating  a  State  monopoly  for  this 
industry.  The  Bill  further  authorises  the  Government  to  issue 
bonds  for  ii  millions  Uruguay  gold  doUars,  which  are  to  be  at  the 
Government's  disposal  for  the  erection  of  new  electrical  works  for 
power  and  lighting  purposes  in  places  where  there  are  no  such 
works  as  yet. 

As  a  compensation  to  the  town  of  Monte  Video  for  the  acquisition 
of  the  ipunicipa^  eleot^cal  works.,  the  G;oyernment. will  tsie  over 
the  refiponsibility  in    connection   with  the  %o-6t0ied  Bari&f   Loan 
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of  Monte  Video,  the  amortisation  and  interest  of  which  represents 
an  annual  expenditure  of  $3r)0,000.  This  amount,  which  is  thus 
liberated,  will  be  spent  on  various  improvements  in  the  town,— 
Btienos  Ay  res  Trade  Journal. 

The   Association   of  Consulting  Enftineers.— From 

among-  the  various  criticisms  that  have  appeared  in  the  technical 
Press  regardinjr  the  intentions  of  those  interested  in  this  move- 
ment, we  select  for  reproduction  the  following  editorial  view  ex- 
pressed in  the  Times  Enginerr'uiy  SvjJjdeiiient  on  Wednesday, 
January  2-1  th  : — 

"  The  official  account  of  the  proceeding's  at  the  inaugural  meeting 
of  the  Association  of  Consulting  Engineers  contains  what  may  be 
assumed  to  be  a  fairly  full  report  of  the  opening  remarks  of  the 
chairman,  Mr.  James  Swinburne,  but  it  is  singularly  lacking  in 
detail  and  information  as  to  the  discussion  that  took  place  after- 
wards.    Mr.  Swinburne  admitted  that  the  inauguration  was  half  a 
century  later  than  it  should  have  been,  and  the  general  impression 
conveyed  by  the  report  is  that  its  birth  and  baptism  might  have 
been  delayed  for  another  50  years  without  serious  detriment  to  the 
welfare  of   the  profession  or  the  happiness  of  nations.      It  was 
recognised  by  the  chairman  that  all  applicants  for  admission  into 
the  Association  should  be  full  members  of  the  Institution  controlling 
the  branch  of  engineering  in  which  they  practise,  and  it  was  further 
insisted  that  in  addition  they  should,  at  least  to  begin  with,  belong 
to  the  Institution  of  Civil  Engineers.     This  device,  of  course,  saves 
the  Association  all  expense,  and  most  of  the  responsibility  involved 
in   the   examination   and  selection    of   candidates,    and  leaves    it 
merely  the  pleasant  task  of  placing  the  crowning  glory   upon  the 
heads  of  those  whom  it  deems  worthy  to  pass  into  the  full  blaze  of 
notoriety  as  consulting  engineers.     It  does  not  seem  to  occur  to  the 
chairman  that  the  greater  includes  the  less.     An  engineer  who  has 
been  duly  elected  by  the  Council  of  his  specialist  institution  into 
the  full  fellowship  of  his  specialist  branch,  and  who  has  moreover 
had   bestowed   upon   him  the   diploma  of  the  Institution  of  Civil 
Engineers  by  its  honoured  Council,  has  all  he  wants.     To  submit 
himself  to  further  analysis  by  the  Council  of  a  lesser  body  is  of  no 
advantage  either   to  himself  or  to  that  Council.     In  other  words 
the  Association  seeks  to  paint  the  lily.     The  situation  is  not  devoid 
of  humour,  and,  as  usual,  it  has  arisen  from  a  misconception  of  the 
scope    and    definition   of   the    word    '  consulting '   as   applied   to 
engineers.     There  is  no  added  virtue  or  qualification  necessary  for 
a  qualified   engineer   to   take  up  consulting  work.     In   a  certain 
sense,    all    qualified    engineers    are    consultants,    whether    their 
functions  are  fulfilled  in  India,  Egypt,  Crewe,  Chatham,  or  Victoria 
Street." 

Appointments  "Vacant. — Assistant  installation  inspector, 
for  the  Shanghai  Municipal  Council  (£25  per  month)  ;  charge 
engineer,  for  the  Newport  Corporation  Electricity  Works  (£2)  ; 
assistant  electrical  engineer  for  the  Bispham-with-Norbreck  U  D.C. 
(259. — HOs.)  ;  shift  engineer  for  the  Rawtenstall  Corporation  Elec- 
tricity Department  (30s.).     See  our  advertisement  pages  to-day. 

Room  for  Iiiiprovemeut. — A  correspondent  sends 
the  following  cutting  from  the  Manchester  Etening  Chronidp.  :— 

Vacancy  for  Improver  in  Electricity  Supply  Station, 
near  Manchester  ;  salary  5s.  per  week  to  commence  ;  good 
prospects  for  suitable  man. 

Granted  that  an  "  Improver  "  can  hardly  expect  a  "  living  wage," 
as  his  labour  is  largely  given  in  payment  for  the  opportunity  of 
acquiring  knowledge  and  expfrience  in  his  calling,  still  he  is 
entitled  to  expect  a  good  deal  more  than  the  pay  of  a  young 
apprentice.  Is  the  5s.  a  misprint  for  15s.  /  Anything  less  would 
be  justly  called  a  sweating  rate. 

An  Electric  \A%\\t  Rescue. — The  master  of  a  hopper 

barge  having  fallen  overboard  in  the  Thames,  an  apprentice  named 
Pusey  jumped  in  to  the  rescue,  with  an  electric  torch  ;  supporting 
the  master  with  the  aid  of  a  lifebuoy,  Pusey  flashed  his  torch  to 
guide  others  to  the  spot.  Lflst  week  he  received  the  award  of  the 
Royal  Humane  Society  for  his  pluck  and  resource. 

The    Electrical    Industry    in    the    U.S.A.  —  Some 

interesting  figures  are  given  in  a  review  of  last  year's  results  in  the 
EJecfricul   World  of  January  Gth,  and  are  reproduced  below  : — 

1910.  1911. 

Electrical  apparatus  made ^300.000,000  S;32.b,000,000 

Electric  railway  earnings     520,000,(00  575,000.000- 

Central  station  sale  of  energy,  &c. ...  300.000,000  375,000,000 

Telephone  earnings 275.000,000  310,000,000 

Telegraph  earnings 65,000,000  75,000,000 

Isolated  plant  service            100,000,000  125,000,000 

Miscellaneous  electric  service         ...  75,000,000  100.000,000 

$1,635,000,000    11,885,000,000 

Yet,  in  spite  of  these  remarkable  returns,  our  contemporary  speaks 
of  1911  as  undoubtedly  "  a  rather  dull,  off  year,  when  little  business, 
not  less  than  'big,'  has  been  checked  in  a  season  of  depres-ion." 

A  financial  authority  is  quoted  in  rrs-pect  of  six  properties  in  the 
electric  railway  field,  which  in  four  years  up  to  December  31st, 
liUO,  show  gains  of  70  per  cent,  in  gross  earnings,  IGC)  per  cent,  in 
dividends,  and  140  per  cent,  in  reserves  and  surplus.  Another  pub- 
lication charts  the  gross  and  net  earnings  of  electric  railway, 
electric  light  and  gas  properties,  as  compared  with  other  industrials, 
and  shows  not  only  a  general  aibsence  of  disturbing  eflfect  on  elec- 


tricals  from  the  panic  and  depressed  periods  of  the  last  five  years, 
but  an  upward  trend  of  the  curves  that  is  almost  startling  in  its 
persistent  ascension.  Our  contemporary  concludes  that  there  is 
every  reason  to  believe  that  in  1912  the  electrical  arts  will  be  giving 
a  service  far  in  excess  of  $2,000,000,000,  a  fair  profit  on  which  will 
mean  greater  prosperity  than  the  industry  has  ever  enjoyed 
before.  We  can  well  believe  it  :  would  that  similar  figures  could 
be  shown  for  the  industry  in  this  country. 

It  is  interesting  to  note,  too,  that  in  North  America  there  are 
6,300  central  stations,  of  which  85  per  cent,  serve  communities  of 
less  than  5,000  residents. 

Concerts. — The  second  annual  Siemens  Supplies  smoking 
concert  is  to  be  held  in  the  Pillar  Hall,  Cannon  Street  Hotel,  E.G., 
on  February  2nd. 

On  Friday  evening  last,  the  Faraday  House  Old  Students'  Asso- 
ciation held  their  smoking  concert.  Mr.  H.  H.  Perry,  M.I.E.E., 
President  of  the  Association,  was  in  the  chair.  The  programme 
was  under  the  direction  of  Mr.  H.  H.  Heap. 

International  f  on«:ress  of  Applied  Chemistry,  lOlj^. 

—For  the  interest  of  prospective  authors  of  contributions  to  this 
Congress  there  have  been  issued  printed  rules  on  papers,  their  pre- 
sentation, discussion  and  publication.  The  Congress  takes  place 
at  Washington  and  New  York  in  September  next.  Mr,  B.  C.  Hesse, 
25,  Broad  Street,  New  York  City,  is  the  Secretary. 


OUR    PERSONAL    COLUMN. 


The  Editors  invite  electrical  engineers,  whether  connected  vnth  the 
technical  or  the  commercial  side  of  the  profession  and  indvstry, 
also  electric  tramway  and  railway  officials,  to  Tteep  readers  of  the 
Electeical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — At  a  smoking  concert  held 

at  the  Rawson  Hotel,    Bradford,  on  Friday  last,  a  presentation 
was  made  on  behalf  of   the   staff   and  employes  of  the  Bradford 
Corporation   electricity   department,    to  Mr.   H.  S.  Ellis,  on  the 
occasion  of  his  vacating  the  post  of  deputy  city  electrical  engineer 
and   manager   in   Bradford,    to   take   up  the  position  of  borough 
electrical  engineer  at  South  Shields.     In  making  the  presentation, 
which  consisted  of  a  solid  silver  cigarette-box,  cigarette-case,  and  a 
match-box,  Mr.  T.  Roles,  city  electrical  engineer,  paid  a  tribute  to 
the  able  manner  in  which  Mr.  Ellis  had  carried  out  his  duties  in 
Bradford,   and    wished    him   every    success    in   his  new  s^phere  of 
labour.      Alderman  G.  H.  Robinson,  chairman  of  the  Electricity 
Committee,    expressed   on  behalf  of  the  Committee  their  apprecia- 
tion of  Mr.  Ellis's  services.     The  following  members  of  the  staff 
representing    the   various   departments   also  testified  to  the  good 
feeling  which   had  always  existed    between  them   and    Mr.   Ellis, 
and  to  his  never- failing  courtesy  towards  them  on  all  occasions  : — 
Mr.  J.  H.  Schnauber,  deputy  engineer  :  Mr.  J.  Fairbairn,  deputy 
works   superintendent ;    Mr.   C.   R.  Brown,    generating   engineer  ; 
Mr.  J.  E.  Albrow  and  Mr.  C.  A.  Gillin,  mains  department ;  and  Mr. 
C.  B.  Holdsworth,  secretary.      Mr.  Roles  made  apologies  for  the 
absence  of  Councillor  Jas.  Hustler,  deputy-chairman  of  the  Com- 
mittee,   who   had   a   prior   engagement,  also  for  Mr.  Wm.  Jones, 
works    superintendent,    who   is   away    recuperating    after  a  long 
illness,  and  for  Mr.  C.  E.  Allsopp,  consumers'  superintendent.     The 
opportunity  was  also  taken  by  Mr.  Dadge,  electrical  engineer  to  the 
Bradford  Dyers'  Association,  Ltd.,  to  hand  to  Mr.  Ellis,  on  behalf 
of  the  staff  of  his  department,  a  pair  of  silver  vases,  as  a  mark  of 
the   esteem   in   whioh  Mr.  Ellis  was   held  by  them.     Mr.  Ellis,  in 
acknowledging   the   presents,   expressed    his   appreciation   of   the 
kindness  and  assistance  he  had  received  at  the  hands  of  all  he  had 
come  into  contact  with  during  his  five  years'  association  with  the 
electricity   department   of   the   Bradford   Corporation.     A   capital 
programme   of   humorous  and   musical  items    was    sustained    by 
members  of  the  Corporation  staff  and  the  B.D.A.  staff. 

Mb.  F.  H.  Edwabds,  late  deputy  electrical  engineer  to  the  Erith 
Council  was  on  16th  inst.  the  recipient  of  a  gold  albert,  together  with 
a  slide  rule,  presented  by  the  members  of  the  Council's  staff,  on  the 
occasion  of  his  leaving  Erith  to  take  up  his  new  duties  as  chief 
electrical  engineer  to  the  Cornwall  Electric  Supply  Co.  at  their 
Hayle  pov.'er  station.  The  presentation  was  made  by  Mr.  Arthur 
Coveney,  the  electrical  engineer  and  tramways  manager.  Mr. 
Edwards  returned  thanks  in  a  few  appropriate  remarks.  Tributes 
to  his  quality  and  the  esteem  in  which  he  was  held  by  his  old  col- 
leagues were  also  paid  by  Mr.  \\\  E.  Deighton,  of  the  electricity  and 
tramways  department :  Mr.  W.  Barton  Young,  librarian  ;  and  Mr. 
J.  Custance,  of  the  surveyor's  department.  Tlie  subscribers,  who 
attended  to  the  number  of  50,  were  accommodated  in  the  Lecture 
Room  of  the  Public  Library. 

The  Poplar  B.C.  has  decided  to  grant  increases  of  salary  to  the 
following  officials  in  the  electricity  department: — Mk.  W.  Innes, 
assistant  engineer,  £265  increased  to  £277  10s.  per  annum  ;  Mb. 
E.  R.  Ingram,  mains  superintendent,  £185  increased  to  £197  10s. 
per  annum. 

The  Aberdare  U.D.C.  has  appointed  Mk.  W.  T.  Hilder,  shift 
engineer,  as  mains  superintendent. 

The  Burton-on-Trent  T.C.  has  increased  the  salary  of  the  elec- 
trical engineer,  Mk.  T.  Hall  from  £200  to  £225  per  annum. 
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General. — The    Leicester    I^ducation    Committee  have 

increased  the  salary  of  Mit.  A.  I-'.  Ci-AYTCin,  iriHtruoUjr  in  electrical 
en^fineerinjf  at  the  Technical  SchoolH,  from  £160  to  £170  per 
annum. 

The  Itpiicu)  of  the.  fUiflr  Pinto,  of  December  29th,  pays : — "  Enpri- 
neer  Maujio  IIkulitzka  has  left  for  Europe  on  a  bu.sineHS  trip  in 
connection  with  the  various  electrical  companies  in  which  he  is 
interested." 

Mu.  IIuOM  RoSK,  foreman  electrician,  Locomotive  Works, 
Inverurie,  has  been  appointed  en^rineer  at  Dunecht  House,  to  Lord 
and  Lady  ('(jwdray.  Mr.  Rose,  who  has  Ijeen  in  the  service  of  the 
railway  company  for  a  lonp  period,  has  had  <^!har(^e  of  the  power 
and  lijrhtiii^j  at  the  Inverurie  Works  for  the  j)aHt  six  months.  He 
has  al-o  had  charge  of  the  installation  at  the  Palace  and  Cruden 
Bay  IIot<']s. 

General  regret  is  felt  in  Huddersfield  at  the  rc^ifrnation  from  the 
T'>wn  Council  of  Alderman  Andijkw  Chattekton,  chairman  of 
the  Electricity  Committee,  and  at  a  meetinsr  of  the  Corporation  la-st 
week,  hierh  appreciation  was  exprf'ssed  of  Mr.  Chatterton's  services 
dnritiy:  the  1 1  year.s  he  has  been  a  member  of  the  Council. 

With  refer(r:nce  to  the  dissolution  of  partnership  of  Messrs. 
HoooiiwiNKErj  (k  TnuRSFiELD,  consultintf  enpineern,  of  Leeds  and 
London,  Mr.  Y.  Thursfield  is  joinintr  the  staff  of  Messrs.  Balfour, 
Beattie  4:  Co.,  and  his  addres.s,  after  February  1st,  will  be  22a, 
Collejjfi  Hill,  Cannon  Street,  London.  EC. 

We  rc^rot  to  learn  that  a  note  appearinjj  under  this  heading  in 
our  issue  of  December  1st,  lit  11,  is  in  some  respects  inaccurate.  We 
now  understand  that  Mr.  Jensen  was  not  assistant  electrical 
inspector,  but  was  a  temporary  assistant  engineer  engaged  specially 
for  the  Durbar  work.  The  resignation  of  Mr.  J.  S.  Pitkeathly, 
the  electrical  inspector  to  the  United  Provinces,  was  in  no  way  con- 
nected with  the  salaries  of  the  Royal  Engineer  officers.  These 
officers  were  appointed'  by  the  Government  of  India  at  Mr. 
Pitktathly's  own  request  to  assist  him  in  the  Durbar  elpctric 
lighting  work,  and  his  relations  with  them  were  pleasurable 
throughout.  As  long  ago  as  last  July,  Mr.  Pitkeathly  asked  the 
Government  of  the  L'nited  Provinces  to  accept  his  resignation  from 
the  end  of  the  Durbar. 

Obituary. — Mii.  W.  Haynes,  J. P. — The  death  occurred 

on  Sunday  of  Mr.  Wm.  Haynes,  J  P.,  head  of  the  firm  of  Haynes 
Bros.,  Ltd.,  electricians,  Gabriel's  Hill,  Maidstone.     Deceased,  who 
was  found  dead  in  bed,  was  a  former  Mayor  of  Maid.^tone,  a  Justice  , 
of  the  Peace  for  the  borough,  and  last  June  received  the  Honorary 
Freedom  of  the  borough. 


NEW    COMPANIES    REGISTERED. 


Tramways    (ST.E.T.)    Oiniiibiis   Co.,    Ltd.   (119,684).— This 

company  was  regiiitered  on  January  13th,  with  a  capital  of  £200,000  in  S,\ 
shares,  to  carry  on  the  business  of  omnibus,  van,  motor-car  and  cab  proprietors, 
carriers  of  passengers,  parcels,  goods  and  mails,  motor  and  electrical  engineers, 
contractors,  Ac,  and  to  enter  into  contracts  with  the  Metropolitan  Electric 
TramwHys,  Ltd.,  and  others.  The  subscribers  (with  one  share  each)  are  : — 
J.  J.  Gibbons,  hK,  Lyric  Road,  Barnes,  K.W.,  clerk  ;  H.  Munro,  6,  Connaught 
Avenue,  Chingford,  clerk;  .1.  McLeod,  Canonbie  Road,  Honor  Oik,  S.E., 
ccoountant;  A.  O.  Ingram,  The  Beeches,  Carshalton,  clerk;  P.  A.  Godfrey, 
:i4,  Naiford  Road,  Upper  Clapton,  registrar;  E.  Boys,  74,  Cromford 
Uoad,  East  Putney,  H.W.,  secretary;  T.  Bower,  1,  Eingsway,  W.C., 
secretary.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  than  seven ;  the  subscribers  arr  to  appoint  the  first;  qualifica- 
tion, JE250  :  remuneration,  £100  (ohairmHn,  £100  extra).  Registered  office, 
Electrical  Federation  Offices,  1,  Kingaway,  W.C. 

Telephone  Duplicating-  Kecorder  Co.,  Ltd.  (11 9. (14 4).— This 

company  was  registered  on  January  11th,  with  a  capital  of  i'200  in  195  pref. 
hharts  of  £1  each  and  100  ordinary  shares  of  Is.  each,  to  acquire  any  existing 
agency,  business  or  undertaking  now  engaged  in  the  purchase  and  resale  of  an 
instrument  or  apparatus  commonly  known  as  "  Gamble's  Duplicating  Tele- 
l)hone  Recorder,"  and  the  purchase  and  resale  of  paper  refills  used  ia  con- 
nection therewith.  The  subscribers  (wiih  one  preference  share  each)  are : — 
T.  K.  Irwin,  6,  London  Wall  Buildings,  E.C.,  engineer;  G.  F.  Fergussor, 
.').  London  Wall  Buildings,  E  C,  merchant.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  ;  the  subscribers  are  to  appoint  the  first. 
G.  F.  Fergusson  is  the  first  secretary.  Registered  offices,  5,  London  Wall 
Buildings,  E.G. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


"Z"  Electric  Lamp  aEannfacturing  Co.,  Ltd.  (96,594).— 

Issue  on  December  16th,   1911,  of  £200  debentures,  part  of  a  series  of  nbloh 
particulars  have  already  been  filed. 

Willans  &  Robinson,  Ltd.  (40,660).  —  Debenture  dated 
December  20th,  1911,  to  secure  £40,000.  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital,  subject  to  inden- 
ture of  mortpage  and  trust  as  regards  certain  freefiolds  and  leaseho'd'^. 
Holders:  G.  H.  D.  Coates,  Rugby;  and  W.  C.  Buckley,  Eden  Place,  Edmund 
Street,  Birmingham. 

Bankfoot  Power  Co.,  Ltd.  (98,134).— Issue  on  December  23rd, 
(i  £22,2C0  debentures,  part  of  a  series  of  which  particulars  have  already  been 
filed. 

C.  F.  Casella  &  Co.,  Lid.  (106,?r.O)- Issue  en  December 
16th,  1911,  of  £u0  debentures,  part  of  a  berUi  of  wbich  particulars  have  already 
be:n  filed. 


Everhhed  k  VI|?nnle»i,  Ltd.  (43.268).-  ParticuUm  of  £15,^00 

dfebenm  f-H,  creat«-d    !'•                            19U,  and             '    '    ■  ■      j   -•   .-»eii 

da'.e,   niid     piirhuant                                  'f   the   '  Acl, 

1908,  th<:   ani'-urit  of   li.     ,,.                      •  ''•■'•"   -•  . .       ..  .Tl« 

company'H   ur.di;rc»ki' g  »nd    ijr^p^f.                       aj  d   fot  led 

capil-il,  and  latir]  and  biiildiDgsat  Aci  .                      Tru^te<  .   and 
WehtmiuHicr  Bank,  Ltd. 


Middl'ton  Electric  Traction  Co.,  Ltd. 

of  £9,0fXJ  dpb";nturtH,  created   lj«,-cotriU-r  19th,  1911. 
of  the  Coirjpanieh'  (Conholidaiion)  Act,  19(/H,  the  whijiT  n: 
Property  charged  :  The  company's  nadertakJBK  and 
future.    No  trus'.ces. 


arn 

. ;  (3) 

;  r.ow  usaed. 

preMBt  and 


Lobito,    Bengiiella  and   Catnmbclla    T^^^(■\v^'■   15 

Power  Co.,  Ltd.  (11/7,917).— Trust  deed   dattd    \i< 
mental  to  trust  deed  dated  June  Hth,  1910,  to  s'^cu- 
ranking  pari  paiou  with  £h0,00O   debenture   Btock    secured    r. 
charged  on  various  premispn.    TruHtees  .  Right  Hon.  I..'-rd    • 
Hanb  Mansions,  8.W.;  and  Right  Hon.  Lord  Rotherham,  Gl,  <^u<^:. 


L'lit    and 

fcuppl*- 

'■  itock, 

aI  de«d, 

1'  C.  M. 

^  Gale,  W. 


Eifhain  and   Staines  Electricity  Co.,  Ltd.  (■•  Parti- 

culars i.f  £o  (K>J  ill  bfiitiiresi,  crf-ated    I'cbruary  '^ind,  1911,  iant  to 

Sec.  93  (:])  of  the  Companies'  (Conaolidati'>ni  Act,  I90^,  ihu  a:;,  .uni  of  the 
present  issue  being  £1,4U0.  Property  charged  :  The  company's  undertakinK 
and  property,  .iresent  and  future,  including  uncalled  capital.     No  trustees. 

South  American    Light  and  Power  Co.,   Ltd.  (74  446).— 

Particulars  of  £I50,0€0  debentures,  created  October  .^'h,  and  lecared  by  trust 
deed  dated  December  7th,  1911,  filed  pursuant  to  Sec.  93  \:',)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  i«sued.  Pnperty 
charged :  The  company's  undertaking  and  property,  present  and  fatare, 
including  uncalled  capital.  Trustees:  Premier  Investment  Co.,  Ltd.,  9,  Mew 
Broad  Street,  E.C. 

Midget  Electric  Lamp  Manufacturing  Co.,  Ltd.  (114,092). — 

Debenture  dated  December  30th,  1911,  to  secure  £100,  charged  on  the 
company's  undertaking  and  property,  present  and  future,  including  nocaUed 
capital.     Holder:  A.  Turner,  jnr.,  Shepherd's  Bush,  W. 

Thomas  Kcsnor  A:  Co.,  Ltd.  (100.419).- -Mrrffrape  on  certain 

land  and  building-i  in  Watford,  dated  December  28th,  1911,  to  secure  all  moneys 
due  or  to  become  due  from  the  company  to  the  London  and  Kouth-Wentem 
Bank,  Ltd.,  170.  Penchurch  Street,  E.C.  Also  mortgage  dated  Df  cember  29th, 
1911,  to  secure  £2C0,  charged  on  same  property.  Holders  :  W.  Judge  and  G.  A, 
Judge,  Watford. 

Reason  Mannfacturing  Co.,  Ltd.  (64.701).— Mort<raerp  dated 

December  29th,  1911,  to  secure  £l,iX)0  and  any  other  present  or  future 
indebtedness,  charged  on  prpsent  and  future  indebtedness  of  Corporation  of 
Stepney.     Holders  :  Barclay  &  Co.,  Ltd.,  .54,  Lombard  utreet,  E.C. 

Hong  Kong  Tramway  Co.,  Ltd.  (7.5.486).— Mortjrapre  dated 

November  30th,  1911,  executed  in  Ceylon  ana  supplemental  to  trust  deed 
dated  July  1st,  1908,  securing  £195,000  debentures,  charged  on  certain  land  and 
premises  in  Hong  Kong.  Trustees :  Consolidated  Trust,  Ltd.,  Dasbwood 
House,  New  Broad  Street,  E.C. 

Oswestry  Electric  Lighting  and  Power  Co.,  Ltd.  (^S  .S03). 

— Particulars  of  £1,500  debentures,  created  July  1st,  1910.  filed  pursuant  to 
Sec.  93  (3)  of  Companies'  (Consolidation)  Act,  1903,  thp  amount  of  the  present 
issue  being  £1,0110.  Property  charged  :  The  cnmpsny's  property,  present  and 
future,  including  uncalled  capital,  but  excluding  book  debts  due  to  company 
for  current  supplied,  subject  to  any  legal  priority  attaching  to  the  security 
already  given  to  Parr's  Bank,  Ltd.,  to  secure  advance  made  by  them.  No 
trustees. 

Engineering   Instruments,    Ltd.   (66.427).— A  memorandam 

of  satisfaction  in  full  on  January  13th,  1912,  of  debentures  datpd  from 
December  20th,  1906,  to  April  27th,  1909,  securing  £3,480,  has  been  filed. 

Globe  Electric  Co.,  Ltd.  (102,289).— Particulars  of  £1.000 
debentures,  and  £1,000  second  debentures,  created  December  30th.  1911, 
filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Conso  idation)  Act,  190fl,  the 
whole  amounts  being  now  i.ssued.  Property  charged  :  The  ccmpany's  under- 
taking and  property,  present  and  future,  including  uncalled  capital.  No 
trustees. 

Electromobile  Co.,  Ltd.  (7.5,13'.»). — Issue  on  January  Ijthv 
1912,  of  £1C3  lOs.  debentures,  part  of  a  series  of  which  particulars  have  already- 
been  filed. 

Corona  Lamp  Works,  Ltd.  (llfi.. 527)— Particular?  of  £20.000' 
debentures,  created  January  9th,  1912,  filed  pursuant  to  Sec.  93  (3i  of  the  Com- 
panies' (Consolidation)  Act,  1908,  the  amount  of  the  presect  issue  being  £2,300. 
Property  charged  :  The  company's  undertaking  and  properly,  present  and 
future,  including  uncalled  capital.     No  trustees. 

A  memorandum  of  satisfaction  in  fu'l  in  January,  1912,  of  debentures  dated 
July  10th,  August  22nd.  September  l.Sth,  October  10th,  and  November  9th 
and  21st,  1911,  securing  £2,000,  has  been  filed. 

Woking    Electric     Supply     Co.,    Ltd.    (46,175). — Issue   on 

December  5th,  1911,  of  £1,400  debentures,  pairt  of  a  series  ot  which  particnlats 
have  already  been  filed. 

Frinton-on-Sea  and   District  Electric   Light  and  Power 

Co.,  Ltd.  (70.689).— Particulars  of  £3,000  debenture",  created  October  26th, 
1905,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Consolidation)  .\ct,  1908, 
the  amount  of  the  present  issue  being  £100.  Property  charged  :  The  com- 
pany's undertaking  and  property,  present  and  futtue,  indnding  uncaUed 
capital,  subject  to  first  debentures.    No  trustees. 

Electrical  Power  Storage  Co.,  Ltd.  (30.31. 3c).— Particulars 

of  £30.000  debentures,  created  February  lith,  1907,  filed  pursuant  to  Pec.  93 
(8)  of  the  Companies'  (Consolidation)  .■Vet,  1908,  the  amount  of  the  present 
issue  being  £10,000.  Property  charged  :  The  company's  ucJertaking  and 
property,  present  acr*  future,  including  uncalled  capital.    No  trustees, 

Ackroyd  &  Best,  Ltd.  (54.600).— Issue  on  December  Sth,  1911, 
of  £6,700  debentures,  part  of  a  series  of  which  particulars  have  already  been 
filed. 


Con'^olidatfd  Signal  Co.,  Ltd.  (71,140.  (Formerly  known 
as  Piieuniatio  Electric  and  Gtncal  Eiuineerirg  Co  ,  Ltd.)— Retniu  dated 
November  23rd,  1911.  Capital,  £4';5,0(X)  in  2iX),rCiO  prefer. nee  and  205.000 
ordinary  shares  of  £1  each.  214  195  preference  and  150,548  ordinary  shares 
taken  up.  £1  par  share  called  up  on  24,999  preference  snd  27.640  ordinary. 
£52.839  paid.  £3il,904  considered  as  paid  en  189,196  preference  and  132,708 
ordinary.    Mortgages  and  charges  :    Nil. 
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G.  C.  Milnes  Voss  &  Co.,  Ltd.  (89,352).— A  memorandum   of 

satisfaction  to  the  extent  of  ;ei,700  on  November  30th,  1911,  of  debenture 
dated  December  Hth  and  Equitable  charge  dated  December  15th,  1910, 
securing  Xl,950,  has  been  flled.    (The  Equitable  charge  has  been  discharged.) 

W.  R.  Sykes   Interlocking:    Sigrnal    Co.,    Ltd.  (93,078).— 

Return  dated  October  10th,  flled  October  19th,  1911.  Capital,  i'50,000  in  10s. 
shares  (87,500  "A"  and  12,500  "B").  42  297  "A"  and  12,500  "B"  shares 
taken  up.  3s.  9d.  per  share  called  up  on  42,297  "  A  "  ;  5a.  per  share  credited  as 
pa'd  ou  the  same.  IDs.  per  share  credited  as  paid  on  12,600  "  B."  Mortgages 
and  charges:  jt'16,000. 


CITY    NOTES. 


Yorkshire  (West  Riding)  Electric  Tramways  Co.,  Ltd, 

The  directors'  report  for  the  year  ended  December  31st,  1911,  states 
that  the  operations  of  the  past  12  months,  after  providing  for  all 
expenses,  including'  repairs,  maintenance,  and  debenture  interest, 
resulted  in  a  net  income  of  £19,037.  Adding:  the  amount  of  £2,000 
broug^ht  forward,  the  available  balance  is  £21,037,  which  has  been 
appropriated  as  follows : — Depreciation,  renewals  and  general 
reserve  fund  accounts,  £7,465  ;  written  off  preliminary  expenses 
account,  £13,572.  The  number  of  passengers  carried  during  the 
past  year  amounted  to  9,640,027,  and  the  miles  run  to  1,785,696, 
as  against  9,220,853  and  1,770,028  respectively,  for  the  previous 
year,  

The  seventh  ordinary  general  meeting  was  held  on  Friday  last  at 
31,  Throgmorton  Street,  E.G.,  Sir  H.  S.  Leon,  Bart.,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  above  report,  said 
that  the  passenger  fares  had  amounted  to  £64,463,  and  with  £1,191 
from  parcels,  advertisements,  &c.,  they  had  a  total  revenue  of 
£65,655.  The  passengers  carried  numbered  9,640,027,  as  against 
9,220,853  last  year,  an  increase  of  419,174.  The  miles  run  were 
1,785,696,  as  against  1,770,028  in  1910,  an  increase  of  15,668,  while 
the  increase  from  passengers  had  amounted  to  £2,278.  The 
passenger  receipts  had  averaged  8'6d.  per  car-mile,  against  8'4d.  last 
year,  an  increase  of  0'2d.,  and  the  total  receipts  from  all  sources 
had  averaged  8"824d.,  compared  with  8"572d.,  an  increase  of  0"252d. 
per  car-mile.  The  increase  in  traffic  was  only  normal,  and  was  not 
to  be  attributed  to  the  fine  weather,  as  the  district  served  by  the 
company  was  not  a  good  one  for  pleasure  traffic.  The  working 
expenses  had  amounted  to  £31,477,  which  left  a  balance  of  £34,177 
to  be  carried  to  the  net  revenue.  As  compared  with  1910,  the 
working  expenses  showed  a  decrease  of  £312,  despite  the  fact  that 
they  had  run  15,668  car-miles  more.  Theirs  was  a  record  for 
economy  in  working,  the  results  attained  not  having  been  equalled 
by  any  other  tramway  or  light  railway  in  the  kingdom.  It  was 
just  as  well  that  that  was  the  case,  because  their  revenue  per  car- 
mile  was  so  low,  and  it  would  have  been  almost  impossible 
for  them  to  have  existed  if  their  expenses  had  been  as  high  as  other 
systems,  which  amounted,  on  the  average,  to  6'55d.  per  car-mile, 
while  theirs  were  but  4-23d.,  and  their  percentage  of  expenses  to 
receipts  was  only  47'94  per  cent.  This  percentage  was  an  improve- 
ment on  last  year,  when  it  was  50'28  per  cent.  They  considered 
that  a  remarkably  good  figure,  but  it  had  been  bettered  by  no  less 
than  2'34  per  cent.  Considering  that  they  only  took  8'824d.  per  car- 
mile  in  receipts,  such  a  result  was  remarkable.  All  they  wanted  was 
more  traffic  to  make  the  undertaking  successful.  The  service  they 
were  giving  in  the  district  was  capable  of  accommodating  more 
than  double  the  number  of  passengers  now  being  carried  without 
adding  one  penny  to  the  expenses.  From  the  net  revenue  they  had 
deducted  £15,343  for  debenture  interest,  income-tax,  directors'  fees 
and  general  expenses,  leaving  a  balance  of  £19,037  ;  and  adding  the 
amount  carried  forward  from  the  previous  year  they  had  a  total  of 
£21,037.  The  depreciation  and  renewals  fund  account  and  the 
general  reserve  fund  account  showed  the  amounts  that  should  be  in 
cash  to  provide  for  any  renewals  or  for  any  exceptional  call  upon 
the  yearly  revenue.  As  a  matter  of  fact,  they  never  had  been  so— 
they  never  had  had  any  ready  money,  and  he  had  explained  to 
them  on  previous  occasions  the  difficulty  they  had  had  in  financing 
the  business  without  it.  Th^y  had  had  to  pay  capital  expenditure 
out  of  their  reserves  and  their  revenue,  and  had  lived  from  hand 
to  mouth.  Their  reserves  had  existed  only  on  paper,  and  all  their 
money,  after  paying  the  debenture  interest,  had  had  to  be  used  to 
redeem  the  6  per  cent,  bonds,  and  to  pay  capital  charges 
that  were  necessarily  incurred  for  the  proper  equipment  of  the 
undertaking.  He  thought  they  ought  to  have  a  cash  re- 
serve of  £50,000  ready  money  on  which  they  could  put  their 
hands  in  the  event  of  anything  happening  out  of  the  ordinary. 
Fortunately,  they  had  been  exceptionally  free  from  serious  accidents, 
but  one  never  knew  when  they  might  be  called  upon  to  disburse  a 
large  sum  to  persons  who  might  be  injured  in  an  accident  of  n  grave 
character.  Again,  they  must  be  prepared  for  extensive  renewals  in 
a  few  years'  time.  They  were  keeping  the  property  in  the  best 
possible  order  by  constant  repairing,  but  there  must  come  a  time 
when  renewals  would  be  necessary,  and  they  must  be  prepared  and 
have  cash  ready  to  meet  any  call  of  this  kind.  Instead  of  having 
£43.540,  the  total  amount  of  the  renewals  fund,  reserve  fund  and 
special  reserve  for  plant  insurance,  in  hand  in  cash,  they  had  really 
only  £6,428.  The  remainder  had  been  absorbed  in  the  business, 
and  was  not  available  for  its  proper  purpose.  No  other  course  was 
open  to  them.  He  had  often  explained  this  ;  but  it  was  now,  when 
there  was  a  silver  streak  in  their  financial  horizon,  that  he  thought 
they  must  appreciate  the  wisdom  of  the  past  actions  of  the  directors 
and  must  be  satisfle'd  that  what  w-is  done  wats  the  only  practicable 


solution  of  the  difficult  situation  in  which  they  found  themselves. 
During  the  year  they  had  repaid  the  last  of  the  (>  per  cent,  bonds, 
amounting  to  £12,000,  so  they  were  now  entirely  free  of  this 
incubus  ;  and  although  they  need  only  have  paid  £6,000  in  the  year, 
they  paid  off  the  whole  sum  of  £12,000,  and  so  saved  a  year's 
interest.  He  was  happy  to  be  able  to  say  that  they  continued  to 
live  in  peace  and  harmony  with  the  numerous  local  authorities  in 
their  area.  It  was  quite  true  that  their  attempt  to  abandon  their 
powers  to  build  light  railways  in  the  districts  of  Alverthorpe, 
Ardsley  and  Oulton,  were  strongly  opposed  before  the  Board  of 
Trade  last  November  by  the  various  local  authorities  concerned,  but, 
after  all,  such  opposition  was  good-natured,  and  showed  how  the 
service  they  had  rendered  and  were  rendering  to  the  districts,  was 
appreciated  and  required.  It  was  admitted  that  the  tramways  were 
a  splendid  success,  so  far  as  public  utility  and  convenience  were  con- 
concerned,  and  their  services  were  prized  to  such  an  extent  that  the 
authorities  wished  them  to  extend  them,  but  it  was  forgotten  and  over- 
looked that  the  financial  result  was  not  equally  enjoyable  to  those 
who  had  found  the  money.  He  could  well  understand  the  attitude 
of  the  local  authorities.  They  did  not  care  whether  the  tram- 
ways were  a  financial  success  or  otherwise.  They  did  not  care 
whether  the  shareholders  reaped  any  benefit  from  their  enter- 
prise or  not ;  but  they  did  want  tramways,  and  they  requested 
that  they  should  make  the  lines  for  which  they  had  powers  quite 
regardless  of  the  financial  results.  He  would  like  to  point  out  to 
the  authorities  concerned  that  if  theoretically  it  was  for  the  good 
of  the  public  that  town  or  county  councils  worried,  and  extorted 
money  from,  a  company,  in  practice  it  was  to  the  prejudice  of  the 
public.  A  company  which  had  been  subject  to  exactions  which 
resulted  in  the  useless  expenditure  of  money  not  only  could  not  do 
justice  to  shareholders,  but  could  not  provide  the  service  for  the 
people  it  would  like  to  do.  Everyone  suffered  ;  the  public  and  the 
company,  and  local  authorities  should  recognise  that  it  was  neither 
a  wise  nor  a  fair  policy  to  seek  to  cripple  the  company  which 
provided  public  utilities.  If  such  a  policy  were  carried  out,  it  was 
quite  certain  that  the  service  rendered  by  the  company  to  the 
public  would  be  inefficient  and  generally  unsatisfactory  all  round. 
He  did  not  think  the  local  authorities  really  wished  to  oppress 
them,  but  they  had  had  to  spend  a  lot  of  time  on  this  question. 
They  had  prepared  estimates  and  considered  the  prospects  from  all 
standpoints,  and  were  convinced  the  suggested  routes  could  not 
pay  if  constructed,  and  therefore  they  did  not  intend  to  spend 
any  money  on  them.  The  Board  of  Trade  had  decided  to  extend 
the  time  allowed  for  construction  to  November,  1912.  Meanwhile 
they  had  made  an  offer  to  the  local  authorities,  provided  they 
would  find  the  money  for  construction,  to  work  the  lines  on  their 
behalf  at  an  agreed  sum  per  car-mile.  If  this  were  refused,  they 
would  press  their  claim  upon  the  Board  of  Trade  for  permission  to 
abandon  the  unconstructed  lines.  Having  referred  to  the  fact  that 
the  board  had  last  October  voluntarily  put  in  operation  a  new 
scale  by  which  the  staff  would  receive  slightly  increased  wages, 
the  chairman  said  that  referring  again  to  the  appropriation 
account,  as  he  had  shown  them  all  the  money  that  should  be  in 
hand  as  a  reserve  had  gone  into  the  business,  and  they 
had  a  cash  balance  of  £6,428  only.  That  money  must  be 
kept  in  hand.  Therefore,  it  was  quite  impossible  for  them 
to  pay  a  dividend  on  account  of  1911,  and  the  course  they  had 
taken,  to  write  down  the  preliminary  expenses,  was  the  only  possible 
one.  He  was  certain  no  shareholder  would  wish  them  to  commence 
paying  dividends  and  then  find  that  owing  to  quite  temporary 
causes  they  were  unable  to  continue.  He  did  not  want  to  be  in  such 
a  position,  and  when  they  paid  their  first  dividend  on  the  preference 
shares,  he  wanted  to  feel  that  they  were  in  a  position  to  go  on 
doing  so,  and  that  an  indifferent  half-year  would  not  cause  them  to 
default.  This  was  their  policy.  The  prospects  of  the  company  had 
been  brightening  for  some  time  past,  and  he  thought  he  might  be 
permitted  to  take  some  credit  to  himself  for  this  ;  because  if  he  had 
listened  to  some  of  his  friends,  and  distributed  dividends,  the  com- 
pany would  now  have  been  in  such  a  hopeless  muddle  as  to  preclude 
any  chance  of  future  ones,  whereas  now  he  thought  he  was  in  a 
position  to  say  that  provided  everything  went  along  smoothly,  or 
that  they  did  not  run  up  against  any  exceptional  expenditure,  they 
would  be  able  to  declare  a  dividend  for  the  six  months  ending  June 
next,  and  he  had  every  hope,  after  fully  investigating  the  financial 
position,  that  they  would  be  able  to  properly  (maintain  such  a 
dividend, 

Mr.  B.  Newgass  seconded  the  motion. 

Replying  to  a  shareholder,  the  Chairman  said  he  did  not  think 
there  was  any  fear  of  motor-'bus  competition.  As  to  how  it  was 
that  their  expenses  were  so  extremely  low,  he  was  not  in  a  position 
to  enter  into  all  the  details,  but  the  result  was  the  outcome  of 
efficiency  rnd  economy  in  every  direction. 

The  report  was  adopted. 


Liverpool  Overhead   Railway  Co.— The  acoonuts  of 

this  company  for  the  half-year  ended  December  31st  last,  show  an 
available  balance  of  £13,439,  and  the  directors  have  resolved  to 
recommend  payment  of  a  dividend  at  the  rate  of  5  per  cent,  per 
annum  on  the  preference  shares,  and  2  per  cent,  per  annum  on  the 
ordinary  shares,  which,  with  the  1  per  cent,  paid  for  the  half-year 
ended  June  30th  last,  makes  IJ  per  cent,  for  the  year,  against  J  per 
cent,  for  last  year.  The  balajice  of  £4,763  will  be  carried  forward 
to  next  half-year. 

Electric     Construction     Co.,    Ltd.— The    (iirectoi^ 

announce  the  interim  dividend  of  7  per  cent,  per  annum  on  the 
preference  shares  for  the  half-year  ended  November  30th,  payable 
ou  January  31st, 
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City  and  South   London  Railway  Co. 

The  report  of  the  directors  for  the  half-year  ending  December  3l8t, 
1911,  Htates  that  the  receipts  from  all  sources  amounted  to 
£91,040,  and  the  cost  of  working  was  £43,291,  leaving  a  proit  of 
£47,748.  Inclusive  of  the  balance  brought  forward  from  June  30th 
last,  the  net  revenue  account  shows  an  aggregate  total  of  £.'j0,589. 
After  making  provision  for  the  debenture  stock  interest,  rent 
charge,  and  the  transfer  to  the  renewal  fund  of  £1,500,  a  balance 
remains  available  for  dividend  of  £3r>,)65.  Out  of  this  sum  the 
directors  recommend  that  the  full  dividend  of  '>  per  cent,  per  annum 
be  paid  on  the  preference  stocks,  1891,  189(5,  1901  and  1903,  and 
that  a  dividend  at  the  rate  of  li  per  cent,  per  annum  Ije  paid  upon 
the  consolidated  ordinary  stock  for  the  half  year,  leaving  a  balance 
of  £2,815  to  be  carried  forward. 


Half-year  (inclusive  of 

eHtimatcd  number  of 

Beason  ticket  journeys. 

June  30th,  1910  ... 
December  31st,  1910 
June  30th,  1911  ... 
December  31  st,  1911 


No  of 
passengers. 

12,357,324 
12,800,719 
13,318,622 
12,840,839 


Receipts  (includ- 
ing season 
tickets). 


£83,412  11 

86,102  15 

87,590  11 

86,316  14 


Div.  per  cent. 

per  ann.  on 

ord.  stock. 

u 
If 
n 
u 


The  amount  carried  forward,  £2,815,  compares -with  £1,788  in  the 
corresponding  period  in  1910.  The  largely- increased  amount  pro- 
posed to  be  carried  forward  is  not  more  than  such  as  the  directors 
think  should  be  kept  in  hand,  in  view  of  further  increases  in  wages 
to  which  they  are  committed  under  the  agreement  mentioned  below, 
and  in  view  also  of  increases  in  the  cost  of  materials  necessary  to 
the  working  of  the  system.  The  peculiar  form  of  competition  to 
which  the  enterprise  ia  exposed  precludes  the  recouping  of  these 
increased  costs  by  any  corresponding  increase  in  fares,  such  as  is  open 
to  many  other  railway  companies  to  adopt.  The  strike  in  August 
last  caused  a  loss  of  receipts  and  occasioned  outgoings  amounting 
together  to  about  £700.  Omnibus  and  tramway  competition  has 
further  developed  ;  increased  sums  for  local  rates  have  become 
payable  since  1910,  and  the  exceptionally  fine  summer  of  1911 
was  not  favourable  to  underground  travelling.  Apart  from  the 
increase  in  expenses  due  to  the  greater  mileage  run,  there  is  an 
increase  of  about  £400  in  wages,  consequent  on  the  concessions 
made  under  the  terms  of  the  agreement  for  rates  of  pay  and  hours 
of  duty,  announced  in  July,  1910,  as  having  been  made  with  certain 
classes  of  the  staff.  The  construction  of  the  subway  referred  to  in  the 
report  for  the  half-year  ended  December  31st,  1910,  providing  easier 
access  between  the  stations  of  the  Metropolitan,  Great  Northern  and 
City  and  this  railway  at  Moorgate  Street  is  well  in  hand. 


I 


Prospectus. — Tramways  (3I.E.T.)  OmnihvsCo.,  Ltd. — 
The  list  is  to  close  to-day  in  an  issue  of  £100,000  4i  per  cent, 
guaranteed  debenture  stock  of  this  company  which  is  offered  by 
the  Electric  and  General  Investment  Co.  at  96^.  The  stock  is 
guaranteed  unconditionally  both  as  to  principal  and  service  fund 
by  the  Metropolitan  Electric  Tramways,  Ltd.  The  company  has 
an  authorised  share  capital  of  £200,000,  divided  into  shares  of  £1 
each,  of  which  100,000  have  been  subscribed  by  the  Metropolitan 
Electric  Tramways,  and  a  similar  number  by  the  B.E.T.  Co.  ;  Is. 
per  share  has  been  paid  up.  The  company  intends  to  operate 
services  of  motor-omnibuses  primarily  as  feeders  in  connection 
with  the  system  of  electric  tramways  and  light  railways  worked 
by  the  Metropolitan  Electric  Tramways,  Ltd.  The  proceeds  of  the 
issue  will  enable  the  omnibus  company  to  purchase  100  new  motor- 
omnibuses  and  to  provide  the  necessary  garages  and  equipment, 
•  and  leave  a  margin  for  contingent  requirements. 

Metropolitan    Railway    Co. — For  the  past  ha]i"-year 

the  directors  recommend  a  dividend  at  the  rate  of  If  per  cent,  per 
annum  on  the  consolidated  stock,  carrying  forward  £9,200.  A 
year  ago  1 '>  per  cent,  per  annum  was  paid,  and  £9,498  was  then 
carried  over.  The  dividend  on  the  surplus  lands  stock  is  also 
announced  for  the  past  half-year  at  the  rate  of  2i  per  cent,  per 
annum,  the  same  as  a  year  ago. 

Allis-(~lialmers  Co. — We  read  in  the  Electrical  World 
that  an  announcement  was  issued  on  December  30th  to  the  effect 
that  interest  on  the  first  mortgage  5  per  cent,  bonds  due  January  1st 
would  not  be  paid.  Our  contemporary,  however,  says  that  a 
receivership  is  not  a  necessary  consequence  of  this  announcement. 
The  bondholders'  and  stockholders'  committees  are  working  in 
harmony  with  the  company  on  measures  that  will  accomplish  the 
conservation  of  the  property,  and  plans  are  under  consideration 
which  may  place  the  company  in  a  better  condition  than  ever. 

Metropolitan  District  Railway  Co.— Subject  to  final 

audit  of  the  accounts,  the  directors  have  decided  to  recommend  the 
payment  of  a  dividend  on  the  4  per  cent,  guaranteed  stock  for  the 
six  months  ended  December  31  st,  1911,  at  the  rate  of  £4  per  cent, 
per  annum,  the  same  as  in  the  corresponding  period  of  last  year. 
The  directors  have  also  decided  to  recommend  the  payment  of  a 
dividend  on  the  first  preference  stock  of  the  company  for  the  six 
months  ended  December  31st,  1911,  at  the  rate  of  £4  10s.  per  cent, 
per  annum,  as  against  £3  10s.  per  cent,  per  annum  in  the  corres- 
ponding period  of  last  year,  and  the  payment  of  a  first  dividend  on 
the  5  per  cent,  second  preference  stock  of  the  company  for  the  half- 
year  ended  December  31st,  1911.  at  the  rate  of  £2  per  cent,  per 
annum,  £10,000  has  been  reserved  for  renewals,  and  the  carry  for- 
ward is  £2,000. 

Dundee  and  Droughty  Ferry  and  District  Tram- 
way Co.j  Ltd. — The  directors  have  declared  an  interim  dividend 
at  the  rate  of  G  per  cent,  on  the  preference  stock 


London  Lnited  Tramways,  Ltd. 

The  rep'jrt  of  the  directors  to  be  eabmitted  at  the  meeting  to  be 
held  at  Winchester  House,  E.C.,  on  Taesday,  January  30th,  ftatex 
that  the  operation  of  the  company's  undertaking  daring  the  year 
ending  December  Slst,  191 1,  resulted  in  the  gross  rec«ipt«  amounting 
to  £343.987,  and  the  working  and  general  expenses,  maintenance 
and  repairs  to  £219, (J33,  leaving,  with  the  balance  brought  forward 
from  last  account,  a  net  revenue  of  £125,768.  After  payment  of 
interest  on  debenture  stock  and  loan.s  for  the  year,  and  providing 
for  income-tax,  there  remaim)  a  balance  of  £56,432,  an  increase  of 
£25,618  a«  compared  with  the  preceding  year.  The  available 
revenue  would  have  aufficcd  for  a  dividend  distribution  on  the 
preference  shares,  but  the  directors  consider  that  in  the  company'^ 
best  interests  it  is  advisable  for  this  year  to  continue  to  strengthen 
the  reserves  by  appropriating  the  sum  of  £30,(>00  to  a  general 
reserve.  Of  the  remaining  balance  the  directors  propose  to  place 
£25,000  to  reserve  for  renewals  and  contingencies,  and  to  carry 
£1,432  forward  to  next  year's  accounts.  With  the  amount  now 
added,  the  reserve  for  renewals  and  contingencies  will  total 
£76,033.  The  gross  receipts  show  an  increase  of  £10,328,  and  the 
working  expenses  a  decrease  of  £15,178,  resulting  in  an  increase  in 
net  revenue  of  £25,506  as  compared  with  the  previous  year.  The 
number  of  passengers  carried  during  the  year  was  62,547,128,  an 
increase  of  2,414,677  over  the  number  carried  during  the  preceding 
year.  The  undertaking  has  been  well  maintained  and  extensive 
improvements  made  to  the  permanent  way  during  the  year  ;  7.500 
rail  joints  have  been  repaired  by  the  cast  welding  process,  making 
a  total  of  11,250  joints  similarly  dealt  with  to  date.  This  method 
of  levelling  up  the  rail  joints  and  thus  improving  the  surface  of 
the  rails  has  proved  very  efficient,  and  has  resulted  in  smoother 
running  of  the  cars.  The  total  cost  of  improvements  made  daring 
the  year,  including  the  balance  of  expenditure  on  improvements  to 
the  power  house,  commenced  in  the  previous  year,  amounted  to 
£18,365,  of  which  £16,265  has  been  charged  to  the  reserve  for 
renewals  and  contingencies.  Forty  cars  have  been  equipped  with 
covered  tops,  completing  the  number  of  100  cars  which  it  was 
intended  to  so  equip.  The  Bill  promoted  by  the  company  in  the 
last  session  of  Parliament  extending  the  time  for  one  year  for  the 
electrification  of  the  tramway  along  Kew  Road,  Richmond,  received 
the  approval  of  Parliament.  The  company  is  promoting  a  Bill  in 
the  ensuing  session  of  Parliament  seeking  powers  for  a  further 
extension  of  time  for  the  construction  of  the  Kew  Road  line. 
Provision  is  also  made  in  the  Bill  for  the  abandonment  of  the  line 
unless  the  Richmond  Corporation  shall  have  exercised  their  powers 
to  purchase  the  tramway,  or,  in  the  alternative,  given  their  consent 
to  the  use  of  the  overhead  trolley  system.  The  directors  are  still 
unable  to  place  before  the  shareholders  any  definite  information 
with  regard  to  the  sale  to  the  London  County  Council  of  the  com- 
pany's tramways  within  the  Borough  of  Hammert<mith. 


London  Electric  Railway  Co. — The  directors  recom- 
mend a  dividend  at  the  rate  of  1  per  cent,  per  annum  on  the 
ordinary  stock  for  the  past  half-year,  with  the  transfer  of  £7.500 
to  renewal  account,  carrying  forward  £2.400.  This  time  last  year 
f  per  cent,  per  annum  was  paid,  a  similar  amount  was  placed  to 
renewal  account,  and  £3,474  was  carried  forward. 

Stock  Exchange  Notices. — The  Committee  has  ordered 

the  undermentioned  securities  to  be  quoted  in  the  OflBcial  List : — 

Central  London  Railway  Co. — j£385,000  4J  per  cent,  preference  stock,  in  lieu 
of  the  scrip,  together  with  £96,000  additional  4i  per  cent,  preference  stock. 

Para  Electric  Railways  and  Lighting  Co.,  Ltd. —  45,000  additional  6  per  cent, 
cumulative  preference  shares  of  £5  each  fully  paid,  Nos.  70,C01  to  Uo.OCO. 

St.  James'  and  Pall  Mall  Electric  Li&ht  Co..  Ltd. 

— The  directors  recommend  a  balance  dividend  on  the  7  per  cent, 
preference  shares  for  the  half-year  ending  December  31st,  1911, 
of  3s.  6d.  per  share,  and  5s.  per  share  on  the  ordinary  shares, 
making  with  the  interim  dividend  paid  thereon  a  total  distribution 
of  10  per  cent.     The  dividend  for  1910  was  at  the  same  rate. 

Direct  United  States  Cable  Co.,  Ltd.— The  board 

have  resolved  upon  the  payment  of  an  interim  dividend  of  2s.  per 
share,  less  income-tax,  being  at  the  rate  of  4  per  cent,  per  annum 
for  the  quarter  ending  December  31st,  1911,  payable  on  and  after 
the  31st  inst. 

Dlackpool    and    Fleetwood    Tramroad    Co.  —  The 

directors  have  declared  a  dividend  for  the  half-year  at  the  rate  of 
9  per  cent,  per  annum  and  a  bonus  at  the  rate  of  1  per  cent,  on  the 
ordinary  shares,  both  free  of  tax. 


ISTOCES    AND    SHARES 


TueBday  Emlng. 

AcriVlTY  in  the  Stock  Exchange  remains  centred  round  the  com- 
paratively few  spotp  of  interest.  Amongst  these,  the  various  issues 
connected  with  London  traffic  absorb  the  greater  amount.  Since  we 
were  last  wiiting,  there  has  been  a  recurrence  of  the  gambling  in 
Distaicts,  Underground  Electric  income  bonds,  and  London  United 
Tramways,  as  Well  as  in  the  OrdinaEry  stc(<Jk  oi  tltfe  liOndon  General 
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ELECTKIC    TR/MWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Fort- 

Receipts for 

No. 

Route 

Locality. 

night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight, 

wks. 

open. 

- 

£ 

£* 

£ 

*♦ 

Inc. 

Aberdeen     .. 

Jan.  17 

2,755 

+    551 

.S3 

50,276 

+  2,891 

.. 

.. 

Ayr 

„    £0 

362 

+      10 

36 

11,625 

+      lb9 

8 

Bath 

„    20 

1,372, 

+      65 

3 

2,127 

+      150 

Birkenhead 

„    21 

2,088 

+    119 

42 

48,560 

+  1,775 

l'3-68 

,  , 

Birmingham  Corp. 

.  „    13 

21,2»3 

+  7,067 

41 

360,541 

+  75.449 

56-8 

,  , 

Blackburn    . . 

,.    17 

a,02K 

+    222 

421 

49,576 

+  4,185 

14-6 

.  • 

Blackpool  Corp.    . . 

„    18 

841 

■-    140 

59,900 

+  7,829 

,  , 

Blackpool-Fleetw'd 

,.    20 

439 

+      61 

2 

730 

+        19 

•  . 

1  Bolton 

Dec.    2 

2,412 

+    172 

36 

90,575 

+  e,040 

26 

•  • 

Bournemouth 

Jan.  17 

3,040 

+    315 

42 

76,178 

+      !-65 

21-9 

Bradford 

„    H 

9,W3 

4-    225 

41 

226,405 

+  14,204 

56 

1-2 

Brighton 

,.    '-'1 

1,579 

^     138 

42? 

44,i72 

+  2,515 

9-5 

,  , 

Bristol 

„    19 

12,232 

+  3,566 

•• 

•• 

•• 

•• 

•• 

Brit.  Elec.  Trao.  Co. 

Airdrie 

Jan.  12 

6 '4 

+    1^9 

2 

535 

+      129 

3-65 

,  , 

Barnsley  .. 

„    12 

365 

+      23 

298 

+        .'3 

•  • 

Barrow     . .         . . 

„    1'-! 

!91 

+    169 

495 

+      131 

5-37 

,  . 

Devonport 

,.    l'-^ 

1,0.  8 

.-     166 

912 

+      151 

8-85 

,  , 

Gateshead 

..    12 

2,175 

+      99 

1,775 

+        68 

11'25 

Gravesend 

„    12 

423 

+      f.3 

347 

+        40 

6-5 

Greenock . . 

>,     12 

1,859 

+     18S 

1,137 

+       1»1 

7-25 

,  , 

Hartlepool 

„     12 

£01 

+      72 

416 

+        62 

6-72 

•  • 

Kidderminster  .. 

„     12 

188 

+      17 

148 

+         8 

•  • 

t  Leamington 

,.     12 

2?4 

+      3t 

242 

—          2 

,  , 

Merthyr    . . 

>-     12 

399 

+      43 

329 

+        33 

2-9 

•  • 

Metropolitan     . . 

„    12 

17,Oj6 

+  1,978 

14,2H 

+  1,511 

22 

.  . 

,.     12 

f85 

—        8 

473 

+          1 

8-5 

,  , 

Mid.JointCom'tee 

,.    12 

5,9H3 

+     164 

4,978 

+      263 

•  • 

,,     12 

1,130 

+      73 

t33 

+        64 

9-13 

•  • 

Peterborough     . . 

,.    12 

230 

+      20 

189 

+        25 

5-81 

,  , 

Potteries  . . 

,.     12 

4,0ii0 

+    250 

3,394 

+      320 

29 

,  , 

Rothesay  . . 

,.     12 

US 

+       30 

134 

+        29 

2-75 

,  , 

Southport 

M     12 

'87 

+       25 

429 

+        'ii 

8-17 

.  • 

S.  Metropolitan.. 

„     12 

1,S10 

+     114 

1,235 

+        78 

Swansea    . . 

.,    12 

2,251 

+    198 

l,9(-9 

+     ito 

i2'5 

,  , 

Tynemouth 

..    12 

301 

—     19 

252 

-       13 

8-75 

•  • 

Weston-s-Mare  . . 

..     12 

C6 

+      19 

51 

+        20 

8 

*  • 

jWorcester 

„     12 

515 

+      )0 

434 

—          B 

5-75 

,  , 

Wrexham 

,.     12 

201 

+      22 

)f2 

+        18 

.  , 

Yorks.Wool.Dist. 

,.    12 

2,220 

+    217 

1,849 

+        98 

17 

,  , 

Miscellaneous    . . 

,.     12 

415 

+      16 

312 

+        10 

■• 

•• 

Burnley 

Jan.  20 

2,616 

+    231 

11-7 

.. 

Burton-on-Trent  .. 

„    21 

5;-'8 

+      5t 

42 

12,257 

+   "640 

6-6 

,  , 

1  Bury 

„     14 

1,163 

+    114 

40? 

53,294 

+  4,369 

22-5 

•  • 

Cardiff 

„    ^0 

4,647 

r     532 

a 

103,937 

+  7,743 

,  , 

Chatham  and  Dist. 

„    19 

1,.^72 

■■-      17 

3 

2,1149 

-        40 

15 

,  , 

Cork 

„    18 

913 

+      58 

3 

1,176 

+        30 

9-89 

,  , 

Croydon 
Darlington  . ; 

„    12 

3,3';  3 

+    283 

41 

74,446 

+  5,104 

11-4 

,  , 

,.    20 

488 

f      63 

43 

9,643 

+      897 

•  • 

Darwen        . . 

„    19 

471 

+      27 

42 

11,361 

+    eoi) 

4-86 

*  • 

Dover 

„    13 

41«1 

+      46 

41 

10.696 

+  1,439 

4-75 

^  , 

Dublin 

,.    19 

10,914 

+    819 

15,019 

+  1,129 

54-2 

•  • 

Dundee 

Dec.  is 

2,212 

+      b7 

27 

r2,5l8 

—     760 

16 

,  , 

East  Ham    . . 

Jan.  iO 

2,U4 

4-    327 

42 

46,616 

+  2,(:6ri 

15 

7-13 

Exeter 

„    19 

5(6 

+      4ti 

42 

14.5C4 

+      9C4 

5-5 

,  . 

Glasgow 

,.    '^0 

34,504 

-    143 

, , 

637,573 

+  S8,023 

98 

•25 

Hastings 

„    18 

l,^! 

+      57 

+      203 

•  • 

Huddersfield 

„    20 

3.f21 

+     104     42 

81,188 

+  7,.';59 

29-5 

1 

Hull 

„    23 

6  025 

+    512     42 

121,206 

+  6,886 

14-6 

a  • 

Ilkeston       .. 

„     18 

250 

+      26 

42 

5,f61 

+      123 

,  , 

Ipswich 

„    20 

Gt8 

+      41 

42 

18,906 

+   1,011 

10-5 

Kilmarnock.. 

„     13 

S72 

+      37 

b5 

6,837 

+      4)2 

4-25 

,  , 

Lancashire  United 

„    17 

2,335 

+      45 

3 

3,078 

+        31 

.39 

Leeds 

.,     13 

14  475 

+    926 

41 

,31v,C65 

+  21,175 

50-75 

2 

ibejcester  .. 

„    20 

5,062 

+    5.45 

,  , 

•  • 

Leitb 

„    20 

1,1^6 

+      95 

35 

23,524 

+  1,859 

8-7 

,  , 

Liverpool     . . 

„     13 

24  377 

4  2,095 

23,361 

+  2.042 

116 

tL.C.C 

„     10 

87,612 

+  4,320 

1,802,4^0 

+  91,1U 

188-4 

6 

London  United     . . 

„    20 

10,862 

+    479 

15,7(  9 

+      648 

,  . 

,  , 

Lowestoft    . . 

„    20 

291 

+        7 

16 

2,76U 

+        48 

8-5 

,  , 

Manchester 

..    ^0 

31,148 

+  1,410 

42 

C87,3i5 

-f  86,589 

113 

,, 

Newcastle   , . 

..    20 

B,1'5 

+     434 

181.883 

-t  14.254 

14-6 

,  , 

Newport 

„     13 

1 ,882 

+      9.1 

41 

29,3  4 

+   1.035 

14 '5 

Oldham 

..    »1 

3  596 

+     175 

43 

83,fb6 

+  3,870 

28-76 

'•5 

Pontypridd 

>,    20 

774 

+      39 

42 

17,610 

+        56 

55 

Portsmoutb.. 

.,     13 

8,735 

+    262 

41 

92,45a 

+  6,770 

16-25 

,, 

Preston 

.,    17 

1,409 

+      65 

42 

33,230 

+  2,i65 

, , 

Rotherham  . . 

„    18 

l,y09 

+      98 

41ii 

29,170 

+  2,3  4 

i2 

,  ^ 

BaUord 

..    If" 

9  445 

+    613 

41? 

203,414 

+  9.019 

,  , 

^  ^ 

Sheffield      .. 

„    23. 

12  811 

+    C82 

S80,rj9 

+ 17,989 

40 

Southampton 

„     17 

2  350 

+    334 

42 

52  427 

+  6,014 

22 

, , 

Bouthend-on-Sea  .. 

„    17 

923 

+    100 

42 

29,351 

+  4,491 

^  , 

,, 

South  Shields 

„     20 

1,114 

+      68 

42 

26,615 

+  2,t85 

,  , 

^^ 

t  iwindon     ,. 

,.     10 

152 

+      26 

6,678 

+      732 

,, 

■  • 

•I'yneelde 

„    17 

810 

+      90 

8 

J, 021 

+        81 

•  • 

•  • 

Wallasey 

„    13 

2  129 

+    271 

40, 

45,960 

+  6,034 

•  ♦ 

Walthamstow 

.,    20 

1,318 

+    158 

42 

31,812 

+  1.965 

9 

•  • 

West  Ham' 

.,    11 

6,3h0 

+    475 

41 

112  388 

+  9,758 

15-25 

•  • 

Wolverhampton    . . 

„    17 

1,836 

-     17 

42 

41,812 

+   2,067 

26 

Cen,  London  Ely. 

„    20 

10431 

-   671 

8 

15,475 

—  1,332 

6-32 

tCity  &  8.  Lon.  Ely. 

„    yl 

B615 

—     10 

3 

10,849 

—     518 

7-26 

Dublin-Lucan  Rly. 

M    19 

216 

+      14 

8 

298 

+         8 

7 

Q.N.  and  City  Rly. 

,.    20 

8  448 

+    224 

3 

5,161 

+      SU 

8-6 

L'pool  Overh'd  Rly. 

„    21 

2  890 

+    143 

4,418 

+      220 

6-8 

4-8 

Llandudno-Col.  Bay 

,.    19 

25 » 

+      86 

7-6 

1,003 

+      125 

Lond.  Eleo.Ry.Co. 

..    20 

30,6  0 

^  1,555 

8 

45,585 

+  1,650 

2V-36 

Mersey  Railway    . . 

.    20 

4  221 

+      80 

8 

6,393 

+      J21 

4-6 

Metropolitan  Rly, 

„    21 

85092 

+    865 

8 

62,7'*5 

+      BS3 

26-76 

Met.  District  Rly, 

..    SO 

25,518 

-t  1,828 

3 

88,058 

+  1.758 

25 

Anglo-Argontlne   . . 

,.    21 

S9,119 

+  2,467 

160,514 

+  2,579 

§Auokland   .. 

Dec.  15 

18  O'iS 

+  1.857 

'e 

99,479 

X  8,068 

38-81 

Bombay  (B.E.T.) .. . 

..      8 

8,789 

4  8,242 

49 

146,354 

+  11918 

.  , 

§Brisbane    . . 

Dec. 

24,^80 

+  8,105 

62 

252,100 

+  80,61)5 

.  • 

Brit.  Columbia  Rly. 

•  • 

Calcutta       . . 

Jap.  82 

8"e05 

+  1,921 

, , 

,  . 

+  3,414 

Cape  Electric  T.Ld. 

. 

.,  -..*«». 

.».. 

.  , 

,  , 

IKalKoorUe.  W.A... 

De^.  ■ 

8S89 

.. 

41,883 

•  • 

20-5 

ILislion 

.  ■ 

.  . 

,  , 

.  , 

Madras 

Jan.  15 

1570 

—    IC2 

§Montevideo 

Dec. 

29  i'l'S 

+  2  419 

'u 

e5',707 

+  4',947 

Perth  (W. A.) 

Jan.  19 

3  815 

+    621 

5,523 

+      871 

29 

"  Compared  with  the  corresponding  period  ol  1911, 
t  Inolndea  horse,  steam  and  other  receipta. 


t  One  week  only, 
I  Ohe  month, 


Omnibus  Company,  the  hugre  increase  in  the  price  of  the  latter  hemg 
accountable  in  no  small  (icerec  for  the  rise  in  hopes  and  prioeB  in 
respect  of  other  stocks  and  shares.  Marconi*,  too,  are  a  very  lively 
market,  and  West  India  and  Panama  shares  fluctuated  wildly. 

Thestrutrfjle  for  control  of  the  London  General  Omnibus  Company 
has  brought  about  a  check  to  the  longr  ascent  in  the  price.  It  was 
on  Monday  that  the  decline  started,  and  with  it  came  a  sharp  set- 
back in  the  price  of  Underground  Electric  income  bonds,  which  had 
been  up  to  85  a  few  days  previously,  but  which  slipped  back  again 
to  80.  The  shares  are  lower  at  2. J,  but  the  market  as  a  whole 
shows  a  good  deal  of  strength,  and  the  satisfactory  dividend 
announcement  by  the  London  Electric  Railways  Company  has 
helped  to  keep  prices  up.  The  District  dividend,  too,  malfes  a  good 
showing,  and  Districts,  after  rising  to  nearly  36,  still  show  a  gain 
on  the  week  at  8:^3.  Metropolitan  Consolidated  sagered  ofl:  slightly, 
despite  a  fairly  good  dividend  announcement.  It  was  only  in  the 
last  issue  of  this  journal  that  we  were  drawing  attention  to  Great 
Northern  and  City  Preferred  Ordinary  shares  as  the  only  ones 
amongst  Tube  B.ailways  that  had  not  moved  during  the  recent 
excitement  over  Underground  Railways.  Someone  apparently  has 
taken  the  hint  or  noticed  the  same  thing,  the  price  at  35s.  row 
showing  a  rise  of  12s.  (id.  per  share.  There  are  comparatively  few 
about,  the  market  is  a  limited  one,  and  to  the  gambler  £10  shares 
at  such  a  price  present  attractive  possibilities  when  there  is  any- 
thing doing  in  similar  securities. 

City  and  South  London  again  suffered  by  reason  of  what  is  con- 
sidered a  disappointing  dividend,  and  this  reacted  upon  Central 
London  Ordinary,  which  fell  1,  while  the  Preferred  and  Deferred 
remain  weak.  London  United  Tramways  Preference  went  back  to 
38,  the  advent  of  another  motor-omnibus  company  rather  chilling 
the  recent  bullishness. 

Marconis,  which  have  been  in  the  front  rank  of  active  shares, 
jumped  from  ?,^'g  to  3 J,  reacting  a  little  from  the  top,  and  the 
Preference  shares  have  come  up  from  2,r  to  a  full  7s.  Gd.  higher. 
Apparently  the  weak  account  which  the  last  Stock  Exchange 
settlement  revealed  has  been  thinned  out ;  at  all  events,  support  is 
being  given  to  the  shares.  West  India  and  Panama  Telegraphs, 
which  have  been  running  Marconi's  very  close  in  the  amount  of 
speculative  interest,  soared  to  5;f,  at  which  price  heavy  selling 
took  place  on  the  part  of  those  who  had  good  profits  to  secure,  and 
back  came  the  quotation  to  4  J  with  a  run.  The  rise  on  balance 
this  week  is  ^^j.  The  buying  of  these  shares  is  based  on  what  may 
be  expected  by  the  company  when  the  Panama  Canal  is  opened  for 
traffic  ;  and  although  this  latter  event  is  still  some  way  ahead,  the 
excellent  progress  which  the  Telegraph  Company  has  been  making 
of  late  years  is  considered  sufficient  to  justify  a  stride  in  the 
quotation  for  the  shares.     Both  Preference  issues  are  higher. 

Apart  from  Marconi's  and  Panama  Telegraphs,  there  is  not  much 
doing  in  this  section.  Little  practical  attention  has  been  given  to 
the  idea  of  the  United  States  taking  over  for  the  State,  the 
telegraph  and  telephone  business  of  the  country.  Anglo-American 
Deferred  is  h  down,  on  anticipations  of  a  reduction  in  the  dividend, 
and  a  similar  fracti'on  came  off  the  price  of  Direct  United  States 
Cable  shares.  West  Coast  of  America  are  ^g  harder.  National 
Telephone  stocks  continue  to  dwindle,  falls  being  marked  in  the 
Preferred  and  Deferred.  Globe  Telegraph  Preference  gained  i 
upon  a  slight  investment  demand.  New  York  Telephone  Bonds 
have  again  improved,  but  Mackay  Common  slipped  back  $2  in 
sympathy  with  the  uncertainty  in  the  American  Railway  market. 

English  Electricity  Supply  shares  are  remarkably  quiet,  the  only 
quotable  change  being  7  rise  in  City  of  London  Ordinary.  There  is 
some  demand  for  Debenture  stocks,  in  which  County  First  Deben- 
ture, Midland  Electric  Debenture,  Edmnndson's  and  Urban  Deben- 
ture, have  participated  to  the  extent  of  i  to  2  per  cent. 

There  has  been  a  big  recovery  in  Sao  Paulo  Light  and  Power, 
lifting  the  price  once  more  to  almost  200.  Montreal  Light,  Heat 
and  Power  is  very  nearly  the  same  price.  This  department,  as  a 
whole,  is  good,  with  the  exception  of  British  Columbia  issues, 
which  'have  given  way  generally.  The  fall  in  the  latter  has  ex- 
tended to  the  Debentures,  the  offer  of  new  Vancouver  Debentures 
causing  sales  of  the  other  securities.  Bonds  in  this  section  are 
distinctly  firm.  Rio  Trams  have  gone  ahead  after  their  fall,  and 
at  one  time  got  up  to  118^,  reacting  later  to  117,  Mexico  Trams 
are  better  as  regards  the  Common  shares  and  the  5  per  cent.  Bonds. 
Shawinigan  issues  have  hardened,  the  Capital  stock  gaining  3. 
Canadian  General  Common  went  up  3i  points,  although  the  Pre- 
ferred fell  1.  The  business  being  done  in  these  descriptions  is  on  a 
large  scale,  and  the  dealers  in  this  department  have  as  much  as 
they  can  do  to  cope  with  the  work  brought  to  them. 

The  recent  big  rise  in  River  Plate  Ordinary  stock,  taking  it  to  255, 
has  drawn  attention  to  some  of  the  other  Argentine  issues,  amongst 
which  are  La  Plata  Trams  Ordinary  shares — the  price  of  these  is 
about  148.  middle.  The  company  is  making  good  progress.  Manaos 
Trams,  which  were  introduced  into  the  market  not  long  since,  are 
about  a  shilling  higher  in  price.  This,  of  course,  is  not  the  place 
for  giving  tips,  but,  as  a  speculative  investment,  the  La  Plata 
Trams,  at  all  events,  seem  well  worth  locking  up.  The  recent 
little  spurt  in  Kalgoorlie  Electric  Power  Ordinary  shares,  which 
took  the  price  up  to  78.  6d.  middle,  has  subpided  somewhat,  and  the 
quotation  is  a  shade  easier  at  Ts.  middle,  the  (5  per  cent.  Preference 
being  15s.  United  Electric  Trams  of  Monte  Video  are  sliarhtly 
lower,  but  Para  Electric  Ordinary  have  risen  J,  Calcutta  Prefer- 
ence gaining  an  equal  amount. 

Amongst  manufacturing  shares,  Baboock  &  Wilcox  are  I'g  down 
this  week,  after  their  steady  rises  for  so  long.  Honleys  eased  off 
to  12 J,  and  other  manufacluring  issues  are  firm.  The  rubber 
market  has  quieted  down,  business  falling  away,  to  some  extent, 
and  causing  a  mild  reaction  in  the  prices  of  the  leading  shares,  but 
a  rally  in  the  raw  stuff  <iccurred  on  Tuesday  afternoon,  and  the 
share  market  again  improved. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES. 


ENeLISH    ELECTEICITT    SUPPLY    AND   POWER   COMPAMES. 


NAME, 


Bournemouth  A  Poole,  Ord.     . 

Do.    4i%Pref 

Do,     Becond  6  %  Pref. 

Do.    44  %  Deb.  Btock  . . 
Brompton  &  Kensington,  Ord.. . 

Do.    7  %  Cum.  Pref 

Central   Elootrio   Supply,  4  %  ) 

Guar.  Deb. ) 

Charing  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
H  %  Cum.  Pref.  J 

Do.         Do.  4%  Deb 

:belEea,Ord 

Do.    4j  %  Deb 

Jity  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4}  %  Second  Deb. 
County  of  Durham,  6  %  First ) 
Mort.  Deb.  / 
County  of  London,  Ord 

Do.    8%  Pref 

Do.    4}  %  Deb 

Do,    4J  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  D«b.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Btook 

or 
Share. 


10 

10 

10 

Stock 

6 

6 

100 

5 
6 


100 

6 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 
Stock 
Stock 

6 

6 
100 

6 

6 
100 

6 


Dividends 

for 

1910. 

1911. 

8 

6f 

6 

U 

*i 

*h 

10 

9t 

7 

7 

4 

4 

6 

6+ 

«i 

*J 

4i 

*i 

4 

4 

6 

i\ 

*h 

n 

7 

6t 

6 

6 

6 

6 

*i 

4i 

6 

6 

6 

4t 

6 

6 

Nil 
Nil 

n1 

Nil 

^ 

4* 

6 

6t 

6 

6 

? 

If 

Closing 

Quotations 
./an.  2;)rd. 


9.3  —  96 
4-     4i 
98  —101 

isj-  i«8 

12  —  13 
117  —121 
100  —103 

87  —  89 

9-9* 
11  —  Hi 
107  —109 
100  —103 

i-     B 
2  —    2| 
83  —  86 

r5 

95  —  98 
6J-    7i 


Riie 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

6    6    9 

4  la   4 

6    9    1 

4    8    8 

6  17    8 

4    7    6 

8  19    8 

6    6    0 

4  14    9 

6    9    1 

4    8    4 

6  11     1 

4    9    1 

+  J 

6    3    9 

4  19    4 

4    2    8 

4    7    5 

6  12    4 

6    6    3 

6    4    4 

41 

4    2    7 

4    7    5 

Nil 

Nil 

+  i 

6    4    8 

6    0    0 

4  17    7 

4  11  10 

6    4    2 

NAME. 


Preaenl 
p.e. 


Kensington  A  Enigbtsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  41  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    ik  %  Cum.  Pref 

Do.    4{  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland  Electric  Corporation  I 
4i  %  First  Mort.  Deb.  J 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  NonCum.     . . 

North  Metropolitan  Power  Sap- 1 

ply,  6  %  MortgaKes  (Red.) ) 

Netting    Hill,   6  %  Non-Cum.  I 

Pref.  J 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8*%  Deb 

Smithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb,    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    H  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    44  %  Cum.  Pref 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgbry  Power,  Ist  Mort.  Eds. 
Canadian  Gen.  El.  Com. 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba,  | 

6  %  Bonds  f 

Elec.  Supply  Victoria,  5  %  Ist  I 

Mort.  Deb.  j 

Eleo.  Dev.  Ontario,  5   %    1st  1 

Mort.  Bonds  J 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

7+ 

6 

6 

6 

100 

6 

6 

$100 

7 

7+ 

$100 

7 

7 

1 

8 

8t 

100 

6 

.. 

100 

6 

6 

100 

6 

C 

$500 

6 

6 

10/. 

Nil 

1 

6 

6 

$500 

6 

6 

5 

.  , 

, 

100 

6 

6 

6 

6 

$i6o 

4 

4t 

$100 

7 

7 

6 

6 

6—5: 
934—  9oii 
11«  —120 
117  -121 

h-    1 
94  —  97 

91-93 
83  —  86 
92-94 


102  —104 
2i—    3J 
101  —103 
87  —  89 

674-  894  xd 
1074-1094 
98  —100 


544 

6    6    0 

,  , 

4  16    3 

. 

6    4    9 

+34 

5  16    8 

-1 

6  15    8 

, , 

3    0    0 

6    3    1 

•  • 

6    9    0 

•  • 

6  16    3 

,  , 

5    6    6 

.. 

Nil 

,  . 

7    7    8 

4  16    2 

+1 

4  i7    1 

6  12    4 

+  1* 

4    9    5 

6    7  10 

+  4 

5    0    0 

Monterey  Rly.  Light  &  Power,  1 

6  %  Ist  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,Powerand  Coal, ) 

5  %  Ist  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Prei.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44 .%  ) 

1st  Mort.  Deb.  J 

Bhawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  4*  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  % ) 
1st  Mort.  Deb.  | 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ) 
l8t  Mort.  6  %  Gold  J 


100 

6 

5 

SlOO 

7 

8    ' 

1  $500 

6 

..     1 

Stock 

10 

' 

Do. 

6 

6 

Do. 

6 

6 

100 

4i 

*4 

$100 

4 

6f  1 

8500 

6 

6 

Stock 
,    Do. 

4< 
* 

t 

'     100 

6 

6 

1 

Nil 

llid.| 

100 

6 

6 

89  —  91  xd 

195  —200 

39  —  41 

260  —260 
107  —113 
1004—1024 

99  —101 

128  —130 

1064—1074 

10.3  —105 

99  —101 

91—  93 
1064—1084 


6  10  0 
+  14  3  10  0 
12  3  10 


+  9 


3  16  11 
6  7  2 

4  17 


4  9 

8  1 
4  13 
4  5 

4  9 

6  7  6 


6  10  7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

^nglo  -  Portuguese    Tel.,  6  %  ) 
Mort.  Deb.  i 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Do.    44  %  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %  ) 
Reg.  Deb.  f 
Eastern  Telegraph,  Ord.  Stock 

Do.    34  %  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and   S.   Africa  Tel.  4 

Mt.  Db.  Mauritius  Sui 
Globe  Telegraph  and  Trusit 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . 

Do.    4%Cum.Pief.    .. 
Marconi's  Wireless  Tt»legraph 

Do.    7  %  Cum.  Partio.  Prof. 


10 

Nil 

4t 

stock 

6 

6 

$100 

8 

8+ 

.•$1000 

4 

4 

Stock 

83 

3+ 

Do. 

6 

6 

Do. 

30/- 

.. 

100 

6 

6 

5 

7 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

6 

4 

4+ 

6 

10 

10 

50 
10 

t 

44 

100 

44 

ii 

Stock 

7 

6+ 

Do. 

34 

84 

Do. 

4 

4 

10 

7 

6f 

Stock 

4 

4 

96 

4 

4 

10 

6i 

6\ 

10 

6 

6 

10 

18 

■  6+ 

26 

13 

5+ 

1    8100 

5 

6+ 

SlOO 

4 

4 

I 

6 

1 

16 

•• 

7—74 

97  —  99 
144  —146 

93  —  95 

67  —  69 
111  —112 

264-  27 

1014—1034 

86  —  88 
10  J-  11 
17  —  18 

ri 

984—100* 

n-  Si 

c  84 -1004 

136  -131 

83  —  85  xd 
100  —102 

13+-  13?  xd 
1004—1024 

99  —101 

lOJ—  lU 
13  -  13* 
83  -  83 
B64—  584 
78  —  gl 
69  —  72 
J-    3fJ 
-    3i 


— 1 


+  4 
+  i 


1^: 


-i 


— 1 


5  1 
5  9 
4  4 

6  8 
6  7 
6  11 


4  16    7 

4  14    1 
4  10  11 


6  9 
5  11 
5    6 


6  14    8 


4    9 
6    9 


4  9    7 

5  0  9 
4  3  4 
8  18    5 

6  1  10 
8  18    1 


8  19 

6    « 

4  9 
6    9 

5  10 

6  3 
6  11 


Monte  Video  Telephone,  Ord. 

Do.    5  %  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Non-cum.  3rd  Pref. 

Do.    84%  Deb 

Do.    4  %  Deb 

New  York  Telep.,  44% Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb.      . . 
Pacific  and  European  Tel.,  4  %  1 
Debs.  / 


Guar 
Reuter's 

Submarine  Cables  Trust 
Telephone  Co.  of  Fgypt,  44  %  ) 

Deb.  Red.  /  , 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 1 

West  Coast  of  America  . . 

Do.     4   %   Debs.,  1   to   1,600) 
guar,  by  Braz.  Sub.  "Tel.  I 
West  India  and  Panama  Teleg.    ! 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  2Dd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd.  . .  I 

Do.    4  %  Deb 

WestemUnionTel.,  4%Bnd8.  A  ! 

Do.    44  %  Fdg.  Bonds. 


I        1 

j        1 
!  stock 
I    Do. 
1      10 
10 
6 
stock 
Do 
I    100 
1 
j        1 
stock 

Do. 

8 
Cert. 

Stock 

6 
6 
34 
100 

10 

10 

10 

100 

10 
Stock 
SIOOO 
$1000 


6 

6 

6 

6 

6 

6 

6 

84 

4 

44 
8 
6 
4 


6    I 

8  I 
6  I 
34 


6^ 

6 

6 

7 

4 

4 

H 


r 'ft'  ::  T?" 

100  — 103xd  ,  — 141   6  16    b 
1214— 1234  xd   —1  - 

9i—  10  xd 

9i—  10  xd 


i^'= 

too 

98  - 

.00 

102  \— 

"H 

1^ 

l,"!,- 

lA 

87  — 

89 

6 

6 

6+ 

6+ 

6 

6 

6 

3* 

4 

*J 

'6 
4 


4  I    984—1004 

61  1      8i-    9J 

6  \  130  —138 

44       98  —100 


8  78-7 

6  6|-    6 

34  l|-    14 

4  984— 1004 

141;  44-    4i 

6  lOj—  11 

6    :  10—104 

5  I  lua  —104 
6i  1  134—  14 
4  ;  99  —101 
4  I  1U6  — lOt) 
44  ICl  —104 


+  J 


+  A 


:r 


+1  I 


4  1 

6  u  u 
6  0  u 
4  9  11 

8  10  0 

4    0  II 

4    7  0 

4  18  6 

4  l.H  8 

4  9  11 

5  19    7 

4  6  6 
4  10    8 

4  10    0 

6  4  11 
4  8  II 
4    3    4 


3  19 

6  '9 
S  14 

4  16 

5  0 
8  19 

3  18 

4  6 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


i  Interim  dividend. 
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SHARE    LIST    OP    ELECTRICAL    COMTANl-ES.-<Continued.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Stock 

or 
Share, 


Bath  Trams,  Pref.  Ord. 
Do.    5  %  Pref. 
Do.    ii  %  Deb.  . . 
Brit.  Eleo.  Trac,  Ord. 
Do.    6%  Pref.    .. 
Do.    6  %  Deb 
Do.    4*%  2nd  Deb. 
Central  London  Railway 
Do.    Pref. 
Do.    Def .  . . 
Do.    4  %  Deb< 
City  &  South  London,  Ord 
Do.    6  %  Pref.,  1891 
Do.         1896 
Do.         1901 
Do.         1903 
4  %  Deb. 


Do. 
Do. 
Do. 
Do. 


Dublin  United  Trams,  6  %  Pref 
Great  Northern  &  City,  Pr' 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  5%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.Railw'ys,4%  Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4  %  Deb 


Dividends 

for 

1910. 

1911 

Nil 

Nil 

6 

6 

^'h 

^^ 

n 

n, 

6 

6 

4^ 

4* 

U 

8t 

4 

4 

a 

,  . 

4 

4 

14 

1S+ 

6 

6 

6 

6 

5 

6 

6 

5 

4 

4 

6 

6 

Nil 

Nil 

3! 

*t 

4* 

'4 

n 

4 

4 

6 

6 

4 

4 

Nil 

4 

4 

Closing 
Quotations 
Jan.  2Srd. 


i- 


80 


-    a 

—  85 


95  - 
79  - 
67  - 
84  - 
56  - 

100  - 
28§- 

108  - 
104  - 
103  - 
103  - 

101  - 
11  - 

n- 

7 

•<n 
75  - 

21- 
75  - 
76J- 
97  - 

H- 

75  - 


-  98 

-  83 

-  69 

-  86 

-  58 
-102xd 

-  29J 
-110 
-106 

105 

-105 

-103 

IQ 

:1» 

-  80 

-  2| 

-  80 

-  794 

-  99 

■     3S 

-  78 


Rise 
+  or 
Fall 


+  1 

--i 


+  2 


Present 

Yield 

P.O. 


3  18 
6    1 


11 
14 
15 

15 

17 

0 

Nil 


£  B.  d. 

Nil 
7    6    6 
5    5  11 


5  12    6 

4  6  11 

5  0    0 

6  5    9 

4  0  10 

5  '2    7 


NAME. 


Metropolitan  Railway  Consol 

Do.     Surplus  Lands     . . 

Do,    8A  %  Deb 

Do.    8*  %  Pref 

Do.    8*  %  Con.  Pref.  . . 
Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref.  . . 

Do.    8i%Gtd 

Metropolitan  Eleo.  Trams,  Ord 

Do.    Def 

Do.    5%  Pref 

Do.    44  %  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    4i  %  Deb 

South  Metro.  Trams,  6  %  Pre: 

Do.    4  %  Deb 

Underground     Elec.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 


Stock 

or 
Share, 


Dividends 
for 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


Closing 

Rise 

Quotations 

+  or 

Jan.  23rd. 

Fall 

46  —  46i 

-  J 

67  —  69 

-H 

90  —  92  xd 

86-88 

86  —  87 

334—  34 

+  i 

144  -146 

95  —  97 

100  —102 

91  —  98 

76  —  78 

18-    1^ 

il=  i 

99  —101 

1 

101  —103 

9^=  93^ 

i-      i 

70  —  75 

2i-    2i 

-8 

99  —101 

79  -  81 

i-   i 

21-    3J 

+  i 

80  —  85 

1 

Present 

Yield 

P.O. 


£  s.  d. 

2  19    2 

3  19 

3  16 
8  19 

4  0 
Nil 

4  2 
4  2 
8  18 
8  10  0 
4  9  9 
6    6    6 

Nil 
6    3    1 
4    9    1 

tin  1 

6  ig  3 

4  16    9 
6  17    9 

5  6b 

4  '9    1 

Nil 
NU 

6  6    0 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref.     . . 

i~>o.    2nd  Pref 

00.    4  %  Deb 

Do.    44  %  Deb 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brisbane  Trams  Invl.,  Ord.      . . 

Do.    5  %  Pref 

Do.    44  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5  %  Pref 

Do.    44  %  Ist  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4i  %  Con.  Deb. 
Calcutta  Trams,  Ord. 

Do.    5%  Pref.    .. 

Do.  44%  Deb.  .. 
Cape  Electric  Trams 
City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb •      . . 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Eleo.  Rly.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 

6 

54! 

6 

6 

5^1 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

e 

8 

8f 

6 

6 

6 

100 

44 

4* 

100 

8 

8+ 

100 

6 

6 

100 

5 

6 

40 

4< 

44 

100 

4 

44 

100 

4, 

44 

6 

6 

6 

6 

6 

100 

Nil 

44 

1 

m 

6 

6 

5 

100 

6 

6 

100 

5 

5 

$1000 

6 

6 

1 

Nil 

,  , 

100 

6 

6 

100 

5 

6t 

m- 
94  - 
100  - 

lOli- 

102"- 

lOi- 

96  - 

97  - 
81- 
4|- 

101  - 
137  - 
118  - 
107i- 

100  - 

102  - 

101  - 
54- 
5  - 

100  - 

,v 

61- 

95  - 

93  - 

100  - 

91  - 

58  - 


■    5^ 

+   lV 

5    3    6 

95| 

5    3    6 

4    3    9 

102 

4    8    3 

1034 

-1-  A 

4  16    7 

■105 

4  15    8 

■111 

,  , 

5    5    6 

98 

.  . 

4  11  10 

99 

+  4 

5    1     0 

9J 

^  * 

4    6    6 

5i 

4  15    3 

104 

4    17 

140 

— 1 

5  14    4 

122 

—2 

4  J8    4 

110* 

_1 

4  10    6 

103 

,  _ 

4    7    5 

104  xd 

4    6    7 

lu3 

— 1 

4    7    5 

6 

5    0    0 

5J 

+  4 

4  15    8 

103 

4    7    5 

3 

+  4 

•^1 

4    5    1 

98 

5    2    0 

98 

,  , 

5    2    0 

lOoxd 

,  , 

4  17    1 

52 

,  . 

Nil 

94 

,  , 

5    6    6 

62 

8    1    4 

La  Plata  Eleo.  Trms,  Ord . 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5  %  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6  %  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    6  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams 

Do.    1st  Mort.  5_%  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4}  %  Deb. 


1 

6 

6 

1 

1 

54 

6+ 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

5 

6 

Siooo 

6 

6 

$100 

7 

7t 

,  , 

5 

6 

100 

6 

6 

6 

10 

10+ 

6 

6 

6 

100 

6 

6 

1 

24 

,  , 

100 

5 

6 

6 

6 

6 

100 

4, 

II 

$100 

* 

6 

6 

100 

6 

6 

$100 

10 

10+ 

$500 

6 

6 

100 

6 

6 

100 

6 

6 

6 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

81-    1 

}J-      :i 

1-1 

,  , 

1—1 

934-  975 

934-  96* 
904—  924 

,  , 

101  —103 

+  4 

1234-1254  xd 

+  4 

994-1014 

+  4 

101  -103 

,  , 

74-    74 

+  4 

51-    58 

974—  994 

,  , 

99  —101 

,  , 

,  , 

5g-    5i 

,  , 

98  —101 

,  . 

1164—1174 

+14 

101  —102 

97  —  98 

,  , 

197  —199 

-1-6 

102  —104 

81  —  84 

964—  974 

,  , 

5i—    51 

-4 

64  —    5| 

-T^ 

984-I0l| 

104  —106 

t 

6    0    0 


8    (I 
16    0 


2 
3 
8 
17 
11 
18 
16 
13 


6  8 

0  6 

10  0 

19  0 

2  2 

9  1 

16  7 

18  0 

2  0 


18    6 
4  11 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6  %  Pref 

Babcock  &  Wilcox 

Do.    Pref.  

B.l.  &  Helsby  Cables      . . 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.     . . 

Do.     Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindlev,  Ord. 

Do.     Pref.        "    .. 
Brush,  Ord 

Do.     7  %  Pref.    . . 

Do.     44  %  Deb.  . . 

Do.     44  %  Second  Deb. 
Callender's  Cable . . 

Do.     Pref. 

Do.     Deb 

Castner-Kellner    .. 

Do.     Deb 

Crompton  &  Co.     . . 

Do.    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

24+ 

1 

6 

6 

5 

10 

8+ 

6 

6 

6 

100 
100 

a 

44 
44 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

2 

Nil 

., 

2 

Nil 

, , 

100 
100 

44 

44 

n 

5 

16 

10+ 

6 

6 

6 

100 

1 

ITS 

2^* 

100 
3 

vn 

N^^ 

100 

6 

6 

m-  i? 

6,V-     K'n 

68-    7i 
51-    6i 
101  —103 
94  —  97 

i-      4 
64  —  67 
100  —102 
1/6-2/. 
5/-  -6/. 
0-      i 
0-      i 
56  —  61 
87  —  42 
9-91 
5  —    5| 
98  —100 

m-   3J.? 

106  —110 

4-     i 

58  —  68 


+  i\ 


— 1 

7i^ 


7    2 

2 

4    0 

9 

3  16  10   II 

7    0 

4 

4  16 

0 

4    7 

5 

4  12 

9 

Nil 

7    0 

4 

5  17 

8 

Nil 

' 

Nil 

Nil 

Nil 

7    7 

7 

10  14 

4 

7  13  10   1 

4  16 

3 

4  10 

0 

4  11 

10 

4    1 

10 

Nil 

7    7 

1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid   . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Eleotdo,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref. 
Telegraph  Constiuction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


ii-    lA 
-  954 


6  3  1 
6  12  11 
4  14    3 

Nil 

Nil 
6    8    I 
6    6    0 


9  4 
6    8 

4  a 

8  1 
8  11 
2    5 

5  11 
4  11 


4  17    7 

6  17    0 
3  18  10 

Nil 
Nil 

7  2  10 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.     +  Interim  dividend. 


The  yields  are  calculated  upon  the  dividends  paid  for  1910. 


BapK  r^ta  of  Qisoount  4  per  cent..  Septembffr  ^ist,  191 1. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    DECEMBER.    1911. 


By  contrast  with  the  excellent  retums  for  electrical  bueineeB  in  all 
cectionB  durinfj  November  last,  the  fi^ureB  for  the  closing  month  of 
the  year  are  a  little  disappointinff. 

The  export  total  of  £37o,000  included  only  eome  £25,000  worth 
of  telegraphic  material,  as  apainet  over  £100,000  worth  in  Novem- 
ber, and,  of  course,  compares  unfavourably  with  the  £527,000 
worth  of  export  business  during  that  month.  It  may  be  of  interest 
to  note  that  the  December  total  ccmparcH  with  a  monthly  average 
durinp  1911  of  £385,000,  and  durinp:  1910  of  £473,000— the  last- 
mentioned  year  containing  some  unusually  larpre  telegraphic 
exports. 

Neglecting  the  telegraphic  business,  the  December  export  figures 
are.  however,  considerably  above  the  averages  obtaining  in  1911  and 

Registered  Exports  of  British  and  Irish 


1910,  due,  no  doubt,  to  the  re«p<H:table  total  of  electrical  machinery 
exported  during  the  month — roughly.  £1€0  VKJ. 

Ah  regards  the  import*),  the  total  of  £207.000  oomparee  with 
£230,000  in  the  previous  month,  and  is  p^o^Jably  quite  up  to  the 
average  of  the  year  ;  the  re-export  total  £24.391  compares  with 
£25,049  in  November,  remaining  at  a  fairly  high  level. 

The  month's  returns  include  some  £17. WO  worth  of  glow  lamps 
and  £3,000  worth  of  arc  lamp4  and  part«  exported,  and  it  in  of 
interest  to  contrast  these  figures  with  the  £ih,(><)()   ■  ' 

goods   which    entered    this  country  from  abroa*!—. 
of  course,  showing  a  great  reduction  n'i  compared  with  the  Hln  'n)*) 
worth  of  such   imports  recorded  for  December,  1910.     The  various 
purchasing  countries   remain  much  as  usual,  but  attention  may   be 
drawn  to  the  improving  .\u.stralian  figures. 

Electrical  Goods  from  the  United  Kingdom. 


Destination  of  exports  and  country  eonsigniog] 
imports. 


Russia,  Sweden,  Norway  and  Denmark 

Germany  

Netherlands,  Java  and  Dutch  Indies 

Belgium 

France  ... 

Portugal  

Spain  and  Canary  Isles  

Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Roumania,  Bulgaria,  Servia  &  Turkey 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ... 

British  West  Indies  and  British  Guiana    ... 

Mexico  and  Central  America 

Peru,  Uruguay  and  Paraguay  

f^iiile     ...         ...         •••         •••         •••         ••" 

Brazil    •»•         •••         •••         •••         •••         ••• 

Argentina 

Colombia,  Venezuela,  Ecuador  and  Bolivia 

Tripoli,  Tunis,  Morocco  and  Liberia 

Egypt  and  Persia 

British  West  Africa  and  St.  Helena 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope 

Natal 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa  ... 
French  African  Colonies  and  Madagascar... 

China  and  Siam 
Japan  and  Korea 
India 

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak 

Hong  Kong      

West  Australia  

South  Australia 
Victoria 

New  South  Wales       

Queensland 

Tasmania 

New  Zealand  and  Fiji  Islands 


■313  a 

O  (3  ^ 
•r  *S 

u 


S  o 

<e  o  a 

*  I.*  s 

m  ^  K 


be 

fl 

.B  fl  S 

M  <■- 

•^  E,  o 

«<B  g 


H 


•«3     (0 


» 


°§ 

«s  — 

b  S  ^ 

it  o, 


s  s 

O        B 

-.53  a 
S  c  3 


a 


I 


•eg 
"a 


d  B  O 

O  C   B 

th'Z  i 

£      a' 


-■3 


ai 


2  «  = 

.a 


2  5-!    S-si 

S  B..»       ir  ^  u 


£ 

743 
800 
625 
355 
2,496 

34 
340 
714 

44 
164 

502 

755 

155 

44 

325 

245 

135 

2,384 

40 


766 

86 

2,567 

2,047 

1,343 

86 

199 

15 

499 

339 

3,799 

250 

691 
196 

364 
1,053 
3,183 
3,028 

271 

18 

2,425 


£ 

.528 

1,878 

1,380 

200 

16 

47 

36 

126 

48 

59 

53 

1,836 

53 

7 

922 

381 

864 

10,5.32 

134 

4 

489 

45 

1,170 

3,655 

7,124 

97 

857 

5 

515 

2.358 

9,056 

801 

789 
2,894 

126 

896 

10,042 

7,436 

1,274 

488 

1,309 


£ 

167 

172 

35 

255 

1,029 

166 

803 

39 

62 

36 
371 
397 

49 
152 
299 
669 
831 


13 
347 

15 
360 
795 
166 

74 
126 

16 

311 

65 

i,305 

156 

241 
208 

118 
375 
553 
863 

71 

736 


£ 
25 

5 
69 

6 

67 

127 

42 

6 
54 
62 

356 

2,697 

229 

55 

88 

.  92 

883 

1,135 

118 

7 

88 

41 

1,899 

984 

768 

104 

50 


124 

22 

2,428 

97 

91 
28 

940 
206 
646 
952 
189 
112 
»35 


Registered 

Norway,  Sweden  and  Denmark 
Germany  •••         ••• 

Holland  

Belgium  

France   

Switzerland       

Italy       

Austria-Hungary        

United  States  ...  


Total,  £    33,925    70,529    13,436  16,707 
Imports  into  the  United  Kingdom 


£ 

166 

655 

35 

271 

59 

11 

10 

'79 

14 

38 

37 
27 
37 

9 
16 

8 

46 

443 


326 

79 
53 
208 
12 
13 


34 

172 

5 


24 

5 

75 


43 


2,922 


£ 

960 

9 

79 

5 

25 

50 
11 

61 

54 
2,243 


125 

444 

418 

4 


49 

26 

208 

426 

111 

8 


139 

1,055 

1,189 

25 

75 
262 

220 

62 

641 

1,639 

131 

391 


=  24 


6904 

I  1,305 

!      758 

I  1,742 

I  4.372 

178 

1,038 

2,772 

497 

108 

584 

6,411 

95 

1,224 

668 

5,002 

5,812 

11,113 

254 

28 

2,493 

93 

7,384 

3,478 

1,577 

200 

264 

7 

1,630 

17,602 

12,159 

5 

594 
261 

412 
1,870 
2,721 
13,946 
.3,546 
12 
8,9.^4 


£ 

804 
4 

24 
113 
875 
515 
734 
100 


£ 
176 


3 
25 

4 
58 
25 


11,125  130,063 


4,601 

94 

31 

7 

1,187 

... 

... 

56 

489 

43 

I  ,.598 

911 

2,019 

6,700 

"9 

1,585 

•  •  a 

108  i 

■  ■• 

287  1 

663 

485  1 

2,772 
2 
7 


2,615 
4,104 


1,276 


97 

283 

15 

1,353 

2,519 

480 

32 


175 
2 
4 


512 
21 

1,752 
8 

68 


78 
5 
4.36 
1,771 
I   186 


16 


12 


151 

12 

6 

3 

8 

50 

277 

4 


118 

38 
6 

22 


50 
5 

121 
3 


£ 
81 
316 

90 
98f* 
687 


14 


4 

189 

93 

I   60 

9 

105 

1 1,325 

i,648 

8 


288 

13 

183 

170 

157 

37 

10 


£ 

28 
347 
331 

13 

310 

192 

124 

2,006 

74 
571 


182 

679 

16 

12 

7 

183 

380 

431 


1 
1-  "• 


1.618 

5,020 

1,154 

63 

158 
190 


97 

276 

67 

5 

287 

1,617 

87 

123 


a 
975 
624 

65 

307 
109 


10  1,247 


10 


87 


30 
..  I,.340  i  1.131 
23  1.021  1   36 
9  !  1,782  !  1,896 
...  I   ...     34 
312  ;    6  I  946    456 


£ 
10.582 
5,407 
3,424 
3.960 
9.939 
1,138 
2.444 
6,692 
801 
1,117 

8,80« 

20,054 

1.125 

2.653 

2,371 

6,855 

14.117 

41,931 

567 

149 

6,719 

494 

14.250 

13,081 

16.024 

709 

1,665 

43 

5,387 
30.072 
38.791 

1,480 

4.318 
4,151 

3,706 
4.872 
20,708 
35,143 
11,873 
1,144 
16.444 


I.- 


29,521!  15,704  !    985  '25,10825,183  .375,208 
of  Electrical  Goods  from  all  Countries. 


Total,  £ 


174 

... 

103 

•  •• 

*  .  • 

6,420 

•  ■• 

356 

29; 

2,460 

4,936 

1,261 

31.448 

7,229 

2,703 

41,806 

... 

2,026 

7,073  1 

... 

•  ■• 

... 

1,346 

382 

... 

17 

■  •• 

... 

15i 

964 

457 

205 

5 

60 

238 

1,675 

15 

662 

802  1 

296 

440 

1,169 

333 

977 

771 

856 

130 

831 

4,553 

24 

496 

129 

36 

16 

3,185 

... 

... 

*.*  * 

14 

102 

... 

18 

■  .  . 

24 

... 

... 

... 

21 

990 

•  ■• 

1,090 

144 

•  .. 

20 

... 

64 

399, 

1,673 

97 

521 

3,021 

1.726 



10,536 

15 
3.743 

6,931 

4,781 
4,926 

721 

91 ; 

12,962! 

5,626 

7,518 

3,275 

37,382 

60,034 

4,660 

9,663 

16,745 

36,2a3 

137,225 

... 

1,760 

6,330 

11,413 

868 

11,224 

30 

3,916 

2.270 

2.428 

45 

2,773 

135 

19.712 

55,634  207,196 


Additional  imports  :  Spain,  carbons,  £85  :  Canada,  goods.  £117  :  Japan,  machinery,  £3. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


11,728 


435 


2,892       623 


7,988 


89 


383 


Total  EXPOBTS  :  £376,208.  Tot^L  Re-Expokts  :  £24,391.  TOTAL  IMPORTS  :  £207,401. 

NOTK. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "goods"  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  I0  those  appearing  in  adjacent  oolumne.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  neceesanly 
the  country  of  origin. 
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ELECTRICAL  EXPORTS  AND  IMPORTS  DURING  1911  AND  PREVIOUS  YEARS. 


The  figures  for  electrical  export  and  import  business  durinfr  the 
cloainf;  month  of  1911,  whioh  we  publish  on  the  previous 
pagre.  complete  the  returns  for  last  yeaf.  As  in  previous 
years,  we  have,  for  the  convenience  of  our  readers,  graphically 
reproduced  the  more  important  figfures  for 
the  last  few  years  for  the  purpose  of  com- 
parison. 

Tumingr  to  the  first  set  of  curves,  fip.  1,  it 
will  be  seen  that  the  exports  have  continued 
their  general  upward  tendency  of  the  past 
few  years,  althong-h  the  gross  value  of  the 
exports  during  1911  (dot  and  dash  curve)  was 
over  a  million  pounds  less  than  during  the 
preceding  year  (£4,600,000,  as  compared  with 
£5,700,000),  due  to  several  exceptional 
telegraphic  exports  which  occurred  during 
that  period,  as  shown  in  the  adjoining 
curves.  It  is  interesting  to  note  that 
the  electrical  exports  from  this  country, 
exchmive  of  telegraphic  material,  averaged 
durine  1911  roughly  £338,000  per  month,  as 
compared  with  £285,000  and  £234,000  respec- 
tively in  the  two  preceding  years. 

The  imports  curve  shows  a  tendency  to  fall, 
as  compared  with  the  previous  year's  expan- 
sion in  business,  and  this  tendency  is  shared 
by  the  curve  for  re-exports.     The  1911  monthly 


trade,  and  the  improvement  is  reflected  in  the  average  export  figures 
given  above. 

The  chart  showinsr  the  three  principal  imports,  fig.  3,  is  par- 
ticularly interesting,  indicating,  as  it  does,  a  great  decline  in  value  in 


Ji.i;e  ^ei.C   Dec    Mof.  Juito  Sept.  Dec   Mar.  June  Sept.   Dec.   Mar.  June  Sept.  Dec. 
IBOi  19C8  i90-J  1908 


Mar.  June  ieot.  Dec. 
1909 


'ar.  June  Sept.  Dec   Mar.  June  Sect.  Oec. 
1910  1'j1i 


The  upper  export  curve  is  incluBive  of  telegr&pbic  exports  from  November,  190S. 
Fig.  1.— Chart  showing  Monthly  Elbcteical  Exports  and  Imports  DnRiNO  the  Past  Seven  Years. 
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Fig.  2.— Monthly  Exports  of  Electrical  Machinery  and  Electrical  Cable,  other  than  Telegraphic 

or  Telephonic  Cable,  during  1907-11  Inclusive. 
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Fig.  3.— Monthly  Imports  of  Electrical  Machinery,  Telegraphic  and  Telephonic  Material  (Inclusive  op  Telegraphic 
AND  Telephonic  Cable  after  November,  1908)  and  Electric  Lamps  and  Parts,  during  1907-11  Inclusive. 


average  of  the  imports,  however,  was  over  £200.000,  as  against 
£189,000  during  1910. 

Incidentally,  it  will  be  seen  that  the  telegraphic  export  business 
during  1911  was  rather  featureless. 

Steady  progress  was,  however,  made  by  our  export  business 
in  electrical  machinery  and  cables,  as  shown  ia  fig.  2  ;  these 
two  items  constitute   the  -m»jpr   portion  of  ouv  electrical  typort 


the  importation  of  foreign  lamps,  due  presumably  to  the  numerods 
lamp  factories  whinh  have  been  opened  in  this  country  during  the  past 
12monthsorso.  In  passing  we  may  note  that  the  exportation  of  lampis 
from  this  country  has  not  appreciated  to  any  extent  during  the  year. 
The  importation  of  telegraphic  and  telephonic  material  remained 
steadily  at  a  higher  level  than  during  1910.  while  machinery 
imports  probably  doabled  in  value  as  compared  with  that  year. 
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PunCHASING  COL'STBIES  AND  ImFOKTEKS  INTO  THE  UNITED 
Kingdom. — Under  this  headingr  we  pulilinh  in  up-to-date  form  the 
Beriefl  of  curves  which  appeared  lant  January,  (rroupinp  some  of  the 
leading  purchasers  of  British  electrical  poods,  also  the  most  promi- 
nent ImporterB  of  similar  jroods  into  this  country. 

Thus  the  curves  shown  in  fip.  4,  cover  three  years'  buBiners  with 
our  leading  American  customers,  and  on  the  whole  indicate  a  steady 
rather  than  an  expandinjf  business  with  the  three  countries  repre- 
sented,   viz.,  Canada,  Arffentina    and   Brazil.      Durinj?   the  years 


to  be  rapidly  ezpandinff,  the  improvement  shown  being  qait«  eqoal 
to  that  durinjc  VJ\0. 

The  sixth  set  of  curves  deals  with  our  Indian  and  Far  Ea«tem 
business,  and  it  would  app>ear  that  on  the  whole,  Indian.  Japanese 
and  Chines  bnsinesH  did   not  vary  (freatly  during  the  three  year* 
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Fio.  6.— Exports  to  Japan,  India  and  Cbina,  1909-11. 

shown — although  Chinese  business  shows   a  tendency  to  fall  off,  a 
fact  which  we  noted  last  year. 

The  last  set  of  curves,  fig-.  7,   deals  with  the   most  important 
countries  importing  into  the  United  Kingdom,  and  it  is  of  interest 


&760C0 


Mar.     June    Sect.    Doc       Mar.    June    Sept.      Dec.      Mar.  June    Sept.    Dec 
1909  19^0  1911 

•   Fio.  •!.— Exports  to  Canada,  Argentina,  and  Brazil, 

1909-11. 

1909  and  1910,  several  abnormal  telegraphic  purchases — indicated 
by  the  peaks  in  the  curve — were  responsible  for  very  high  totals  in 
the  case  of  Canada  ;  this  year's  curve  shows  a  normal  general  trade. 
The  fifth  set  of  curves  deals  with  our  South  African  and  Austra- 
lasian markets,  comprising  in  the  former  case.  Cape  Colony,  Natal, 
Transvaal,  Orange  River  Colony  and  Rhodesia,  and  in  the  latter 
case,  Australia  and  New  Zealand. 
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Fig.  5. — Exports  to  Australasia  and  South  Africa, 

1909-11. 
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Fig.  7. — Imports  from  GEiarANT,  U.S.A.,  Belgium  and 
France,  1909-11. 


The  trend  of  the  curve  showing  South  African  bu8in««8  is  some- 
what disappointing  after  the  steady  upward  tendency  of  the  years 
19P9  and  1910.  .  .Qu  the  other  hand,  Australasian,  business  appears 


to  note  that  the  giant  strides  made  by  Germany  during  19C9  and 
1910,  have,  to  3ome  extent,  been  arrested,  although  Germany's  total 
electrical  business  with  us  was  probably   greater  in  1911  than  in 
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1910.  From  the  other  curves  shown,  it  will  be  seen  that  American 
imports  reached  an  appreciably  higrher  level  last  year,  as  compared 
with  1910,  and  that  Belgian  imports  have  also  moved  upwards, 
while  French  importations  show  no  particular  movement. 

GENERAii. — The  conclusions  which  one  may  draw  from  the  ex- 
port curves,  as  a  whole,  are  satisfactory  as  regards  the  most 
important  branches  of  our  business — viz.,  machinery  and  cables  : 
the  telegrraphic  export  business,  the  fluctuating  character  of  which 
has  been  remarked  upon  from  time  to  time,  was  the  dullest  feature  of 
the  years  returns. 

The  only  really  satisfactory  instance  of  expanding  business  in 

1911,  shown  in  the  curves,  is  in  the  case  of  our  Australasian 
Colonies — of  the  other  examples  chosen,  the  best  that  can  be  said 
is  that  business,  generally,  compared  favourably  with  the  previous 
year. 

Turning  to  the  import  curves,  the  marked  increase  in  value  of 
foreign  machinery  enterinsr  this  country  in  1911  seems  to  require 
some  explanation,  this  being  really  the  only  section  of  the  import 
business  which  is  making  any  great  headway  in  the  home  market. 


TRADE    STATISTICS    OF    AUSTRALIA. 


IVew   Zealand   New    Patents   Act.— Mr.  J.  Owden 

O'Brien,  chartered  patent  agent,  of  6,   Bank  Street,  Manchester, 
writes  as  follows  : — 

"  We  have  received  information  that  an  Act  relating  to  patents, 
designs  and  trade  marks,  has  recently  passed  the  Legislature  in 
New  Zealand,  and  is  to  come  into  force  on  July  1st  next. 

"  The  Act  has  been  based  principally  upon  the  British  Patents 
Act,  1907,  and  contains  most  of  the  provisions  of  such  Act  with 
the  exception  of  that  relating  to  the  liability  to  revocation  of  a 
patent,  should  the  invention  of  which  it  is  the  subject  be  manu- 
factured mainly  abroad.  Instead  of  this  provision,  the  provision 
of  the  Australian  Act,  1909,  has  been  embodied  in  the  new  law. 
The  position  of  patents,  therefore,  will  be  that  at  any  time  not 
less  than  four  years  from  the  date  of  the  patent,  and  not  less  than 
two  years  after  the  commencement  of  the  Act,  any  person  may 
petition  for  an  order  declaring  that  the  patented  article  or  process 
is  not  manufactured  or  carried  on  in  New  Zealand  to  an  adequate 
extent.  An  order  may  then  be  issued,  to  take  effect  at  once,  or  at 
a  future  date,  and  during  the  currency  of  the  order  the  patent  will 
not  be  infringed  by  the  manufacture  or  carrying  out  of  the  process 
in  New  Zealand  by  others.  Provision  is  made  for  the  revocation  of 
the  order  should  its  benefits  not  be  availed  of. 

"  Thus,  in  any  event,  the  patentee  will  retain  full  patent  rights,  so 
far  as  the  right  to  import  the  patented  article  into  New  Zealand  is 
concerned.  Consequently,  therefore,  the  patentees  of  inventions 
that  cannot  be  manufactured  in  New  Zealand,  or  manufactured  at 
a  price  to  compete  with  the  imported  article,  need  not  take  any 
steps  to  manufacture  within  the  Dominion  in  the  period  referred  to. 

"The  Act  provides  for  the  investigation  of  the  novelty  of  an 
invention  before  the  grant  of  the  patent,  and  for  the  refusal  of  the 
application,  or  for  its  grant,  on  condition  that  a  reference  to  the 
anticipations  be  inserted  in  the  specification.  An  appeal  from  the 
Registrar's  decision  may  be  made  to  the  Supreme  Court. 

"  Hitherto  it  has  been  possible  to  oppose  the  grant  of  a  patent 
on  any  grounds,  but  the  new  Act  limits  the  grounds  of  opposition 
to  certain  specified  objections  corresponding  with  those  allowed 
imder  the  present  British  Act  of  1907. 

"The  Act  also  follows  the  British  provisions,  so  far  as  it  relates 
to  patents,  in  respect  to  a  single  patent  for  cognate  inventions 
covered  by  separate  provisional  specifications  ;  patent  of  addition  ; 
restoration  of  lapsed  patents  ;  compulsory  licences  ;  revocation  of 
patents  on  grounds  of  invalidity  ;  exemption  of  innocent  infringer 
from  damages;  the  individual  rights  of  co-patentees:  restriction 
on  conditions  of  sale  of  patented  articles  ;  the  granting  of  costs 
and  giving  of  security  for  costs  in  opposition  and  other  pro- 
ceedings ;  the  exemption  of  a  patent  from  the  efiEect  of  unautho- 
rised or  unknown  prior  publication  of  the  invention  ;  and  the 
exemption  of  a  patent  from  invalidity  because  of  disconformity 
between  the  complete  and  provisional  specifications. 

"  For  design  registrations  the  only  important  departures  made  by 
the  new  Act  are  those  by  which  the  term  of  registration  (five 
years)  may  be  extended  for  two  further  periods  of  five  years  each, 
and  for  the  same  working  provisions  that  apply  to  patents  being 
applied  to  designs,  with  the  exception  that  manufacture  must  com- 
mence within  one  year  of  the  date  of  registration. 

"  The  Trade  Mark  provisions  of  the  new  Act  follow  clntely  those 
of  the  British  Act  of  1905  with  respect  to  registrable  Trade  Marks, 
and  we  consider  that  the  practice  under  this  Act  will  follow  that 
built  up  under  the  British  Act.  They  provide  as  well  for  the 
lodging  of  security  of  costs  by  an  opponent  in  opposition  proceed- 
ings, or  an  appellant  from  a  decision  of  the  Registrar,  where  such 
opponent  or  appellant  is  outside  New  Zealand.  They  also  provide 
for  the  registration  of  associated  marks." 

Solid  Metal  Solution,  —  A  remarkable  example  of 
diffusion  of  solid  metals  has  been  observed  by  Messrs.  G.  Bruni  and 
D.  Meneghini,  and  is  quoted  in  the  Electiical  World.  A  nickel 
wire  was  coated  with  copper  by  electrolysis,  to  a  thickness  such 
that  the  two  metals  were  in  the  same  proportions  as  in  the  alloy 
Constantan  (40  per  cent,  nickel,  60  per  cent,  copper).  The  com- 
pound wire  thus  formed  was  then  maintained  at  a  temperature  of 
about  1,000°  C.  for  1.57  hours.  Its  resistance  was  00260  ohm  at 
the  start,  and  was  measured  at  intervals  ;  it  gradually  rose  to 
02105  ohm,  at  which  it  became  practically  constant.  This  indi- 
cated that  the  wire  had  become  convertad  to  Constantan,  and  the 
fact  wae  proved  by  chemical  analytii. 


The  following  statement,  showing  the  imports  of  electrical  and 
similar  goods  into  Australia  during  the  year  1910,  is  taken  from 
the  recently  issued  official  trade  statistics.  The  figures  for  1909  arc 
added  for  purposes  of  comparison,  and  notes  of  any  increases  or 
decreases  are  given  : — 


Total 


608,000 


179,000 


Dynamo-electric  machines  up  to  200  H.P., 
static  transformerg,  induction  cods, 
eleMric  fans  and  parts  tliereof. — 


Total 


236,000 


Dy lutnto-electric  machines  over  200  H.P. 
and  parts. — 

From  Great  Britain  ...  13,000 

,,      Germany   ...  ...  9,000 

„      Unit«d  States  ...  10,000 

„      Other  countries  ...  1,000 


243,000 


22,000 
1,000 
3,000 


Total         ...  33,000  26,000 

Generators  for  direct  coupling  to  steam  engines. — 

25,000  5,000 


From  Great  Britain 
,,      Germany    ... 

Total 


3,000 
28,000 


7,000 
12,000 


Begnlating,  starting  and  controlling  apparatus 
for  all  electrical  purposes,  including  distri- 
buting boards  and  switchboards,  except 
telephone  sivitchboards. — 

From  Great  Britain  ...  11,000 

„      Germany   ...  ...  3,000 

„      United  States  ...  11,000 

,,      Other  countries  ...  2,000 


19,000 
3,000 

17,000 
2,000 


Total 


27,000 


Flue-heated  economisers,  mechunical 
stokers,  stoam  traps,  steam  turbines, 
superheaters,  water  jiurijiers, — 

From  Great  Britain        ...  35,000 

High-speed  'reciprocating  steam  engines 
for  di^rct  coupling  or  directly  coupled 
to  eleJric  generators  or  to  pumps. — 

From  Great  Britain        ...  21,000 

Motive-power  machinery  not  elsewhere  speeijied,- — 

From  Great  Britain        ...  134,000  192,000 

„      France       4,000  5,000 

„      Germany 6,000  6,000 

„      Switzerland          ...  3,000  1,000 

„      United  States       ...  50,000  72,000 

„      Other  countries    ...  4,000  3,000 


56,000 


30,000 


Total 


201,000 


279,000 


JSlectroliers,  gasoliers,  pendants,  brackets,  ^c. — 

From  Great  Britain        ...  28,000  26,000 

„      Germany 4,000  2,000 

„      Other  countries    ...  1,000  1,000 


1909. 

1910. 

Increase. or 
decrease. 

Plumbago  or  graphite. — 

JC 

£ 

& 

From  Great  Britain 

„      Ceylon        

„      United  States 

„      Other  countries    ... 

6,000 
1,000 
1,000 
1,000 

6,000 
1,000- 
1,000 
2,000 

+ 
+ 

1,000 

Total 

9,000 

10,000 

1,000 

(jras  a?id  oil  engines. — 

From  Great  Britain 

„      France       

„      United  States 

„      Other  countries    ... 

104,000 

1,000 

31,000 

3,000 

125,000 

1,000 

40,000 

+ 
+ 

21,000 

9,000 
3,000 

Total 

139,000 

166,000 

27,000 

High-speed  reciprocating  steam 

engines. — 

From  Great  Britain 

,,      Germany 

,,      United  States 

,,      Other  countries   ... 

564,000 

13,000 

30,000 

1,000 

124,000 

11,000 

40,000 

4,000 

+ 

440,000 

2,000 

10,000 

3,000 

429,000 


From  Great  Britain 

119,000 

129,000 

+ 

10,000 

„      Germany 

32,000 

23,000 

— 

9,000 

„      United  States 

71,000 

73,000 

-f 

2,000 

,,      Sweden      

3,000 

5,000 

+ 

2,000 

„      France 

4,000 

3,000 

— 

1,000 

„      Italy          

3,000 

4,000 

+ 

1,000 

,,      Switzerland 

3,000 

2,000 

-- 

1,000 

,,      Other  countries    ... 

1,000 

4,000 

-f 

3,000 

7,000 


-f  9,000 

—  8,000 

—  7,000 

—  1,000 

—  7,000 


--     20,000 
+       4,000 


16.000 


+        8,000 
-»-       6.000 


41,000'     •'+     14,000 


-I-     21.000 


-f       9,000 


-f  68,000 

-<-  1,000 

—  2,000 
-»-  22,000 

—  1,000 


+     78,000 


—  2,000 

—  2,000 


Total 


33,000 


29,000 


4,000 
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1900. 

1910. 

Increane  or 
decrease. 

£ 

U. 

a 

Electric  jit tingli  and  aj)plinii<:4'.x  ; 
fiixr.H  and  lightning  arrf»tpr».- 

KwitehrM, 

From  Great  Britain 

,,      Germany 

„      United  StatcB 

Other  countries   ... 

1 7,000 
7,000 
4,000 
1,000 

20,000 
6,000 
6,000 
3,000 

+ 

+ 
+ 

3,000 
1,000 
2,000 
2,000 

Total 


29,000 


MUevti-ir  heati/u/  and  t-oo/ii/iif  appliaiiceK, — 

From  Grfat  Britain        ...  1,000 

,,      Other  countries    ...  1,000 


Total 


2,000 


Other  I'lectric  /if/M  and  ijax  (t ppimncrx 
(except  gait  mfiters). — 

From  Great  Britain        ...  (52,000 

„      Germany 39.000 

„      United  States       ...  12,000 

„      Other  countries    ...  13,000 


35,000 


2,000 


2,000 


79,000 
43,000 
19,000 
1 3,000 


Total 


Telephones,  telephone  sicifehhoards  and  appliances. 


Total 


116,000 


105,000 


Electrical  articles  :  Accnnmlators,  arc  lumps, 
arc  lamp  carho7i.s,  cable  and  wire  covered^ 
carhon  in  hloch*  of  12  sq.  in.  and'  orer,  elec- 
trical vacuum  tube.f,  measvring  and  recording 
instrvments,  prepared  insulating  tape. — 


6.000 


1,000 
1,000 


+  17,000 
+  4,00i(J 
+        7,000 


Total 

... 

126,000 

154,000 

+     28,000 

lih,  fishplates,  ^'c.,fiir 

railiva 

yg  and  tramtvai/s. — 

From  Great  Britain 

437,000 

400,000 

—     37,000 

,,      Canada 

1 33,000 

— 

—  13.3,000 

„      Belgium    ... 

22,000 

15,000 

—       7,000 

,,      Germany   .... 

70,000 

34,000 

—     36,000 

„      United  States 

140.000 

372,000 

+   232,000 

„      Other  countries 

1,000 

— 

—       1,000 

803,000  821,000         +      18,000 


From  Great  Britain 

74,000 

46.000 

—     28,000 

„      Germany 

8,000 

5,000 

—       3,000 

,,      Sweden      

20,000 

40,000 

+     20,000 

United  Stales 

5,000 

3,000 

—       2,000 

Other  countries   ... 

9,000 

11,000 

+       2,000 

11,000 


From  Great  Britain 

,,      France       

„      Germany 

„      United  States 

„      Other  countries    ... 

164,000 

2,000 

42,00» 

11,000 

.3,000 

277,000 

3,000 

61,000 

10,000 

7,000 

4- 

+ 
+ 

+ 

+ 

+ 
-f- 

+ 

113,000 

1,000 

19,000 

1,000 

4,000 

Total 

Iron  and  steel  wire. — 

From  Great  Britain 

„      Belgium    

„      Germany 

„      United  States 

„      Other  countries    ... 

222,000 

75,000 

11,000 

306,000 

158,000 

3,000 

358,000 

116,000 

14,000 

381,000 

180,000 

9,000 

136,000 

41,000 

3,000 

75,000 

22,000 

6,000 

Total 

553,000 

700,000 

147,000 

MACHINERY    FOR    INDIA, 


The  following  notes  recently  appeared  in  the  Indian  Trade  Journal 
from  the  pen  of  Mr.  Frederick  Noel-Paton,  who  is  the  Director- 
General  of  Commercial  Intelligence,  India  : — 

The  movement  towards  manufactures  and  the  use  of  machinery 
in  India  has  become  unmistakable  ;  and  India  is  now  the  largest 
single  purchaser  of  machinery  from  England.  Rut  in  India  it  is 
often,  if  not  usually,  found  that  the  circumstances  of  a  particular 
industry  differ  from  those  present  in  countries  where  the  manu- 
facturing processes  have  been  evolved  and  long  practised.  For  this 
reason  an  element  of  uncertainty  and  risk  attaches  to  the  first 
ventures  in  India  ;  and  if  to  these  deterrents  to  investment  others 
be  added,  it  becomes  inevitable  that  capitalists  with  any  bvsness 
sense  should  hold  back.  One  such  additional  and  unavoidable 
deterrent  is  due  to  the  remoteness  of  India  from  the  \Vt  stern 
centres  where  experts  and  specialised  appliances  abound.  As  a 
consequence  of  India's  isolation,  difficulties  are  encountered  even  by 
wealthy  and  intelligent  native  gentlemen  who  want  information 
about  the  approximate  capacity  and  cost  of  the  complete  installa- 
tion requisite  for  a  given  industry  for  which  raw  material  and 
demand  are  present. 

The  central  Government  and  certain  of  the  provincial  Govt  m- 
ments  in  India  have  in  recent  years  appointed  officers  one  of  wl  oee 
functions  it  is  to  procure  and  iupply  information  of  this  kind.     On 


one  side  their  duties  are  analogons  to  those  of  a  Coneal  or  Commer- 
cial Attache.  These  officers  travel  from  time  to  time  about  the 
territories  aHf>igned  to  them  :  and  they  report  that  they  receive 
many  bond  Ji/h  inquiries  from  persons  qualified  financially  and  by 
intelligence  to  establish  useful  works.  Bat  they  have  to  reckon 
with  the  absence  of  co-operation  between  British  makers  of 
machinery. 

Many  engineers  in  England  make  only  part  of  the  appliancM 
re<iuired  in  a  given  industry.  In  Europe  this  matters  little;  for  it 
is  possible  for  any  respectable  man  of  business  in  the  West  to  find 
makers  of  the  complementary  plant,  and  to  consalt  them  with  a 
view  to  completing  the  reqni.'fite  estimate.  The  several  firms  who 
produce  appliances  for  carrying  out  the  distinct  but  connecttd  pro- 
cesses in  a  given  industry  know  each  other,  and  are  prepared  to 
work  together  when  a  definite  order  is  in  sight. 

Hut  they  are  indifferent  to  or  definitely  Euspicious  of  inquiries 
not  related  to  a  specific  project  and  a  known  individual  or  group. 
They  have  found  by  experience  that  inquiriea  of  this  kind  are  often 
made  by  people  who  have  no  serious  intention  of  placing  an  order, 
or  who,  if  they  have  such  intention,  are  quite  likely  to  place  the 
order  elsewhere  after  having  used  the  estimate  obtainefl  from  one 
source  to  "spring"  the  rates  quoted  in  another  quarter.  Indeed, 
this  is  not  the  limit  of  the  misuse  sometimes  made  of  estimates  in- 
discriminately given  ;  and  it  must  be  rc-cognised  that  the  attitude 
of  manufacturers  in  this  matter  is  not  only  deliberately  assumed, 
but  is  justified. 

But  it  is  believed  by  many  experienced  commercial  intelligence 
officers  that  it  would  pay  manufacturers  to  carry  discrimination  a 
little  further,  and  that  while  ignoring  specious  and  merely  plausible 
inquiries  from  persons  who  profess  to  contemplate  business,  it 
would  be  worth  their  while  to  assist  officials  who  eeek  to  create  in 
backward  countries  an  active  public  interest  in  these  industries 
which  the  said  manufacturers  want  to  equip. 

A  manufacturer  will  often  spends  large  sums  in  advertisement  and 
in  sending  travellers  in  quest  of  really  improbable  orders.  Agents  are 
appointed  in  India  by  such  firms  ;  or  travelling  representatives  visit 
the  country  for  the  purpose  of  selling  one  part  cnly  of  the  plant 
required  for  a  particular  industry  ;  and  they  are  often  disappointed 
by  results.  One  of  the  causes  of  such  failure  is  that  their  quota- 
tions for  one  part  of  the  plant  have  no  practical  interest  for 
capitalists  in  the  absence  of  quotations  for  the  rest  of  the  plants 
and  the  agent  has  not  been  put  in  a  position  to  give  information 
about  the  whole.  Another  is  that  the  ground  has  not  been  pre- 
pared, the  capitalist's  interest  in  the  matter  has  not  been  awakened 
or  instructed,  and  he  has  not  gone  into  the  questions  of  material 
and  demand.  Consequently,  the  traveller  often  finds  no  one  to 
whom  he  may  address  himself. 

Now,  one  of  the  duties  of  a  commercial  intelligence  officer  in 
a  backward  country  is  to  direct  the  attention  of  the  community  to 
such  openings  as  seem  to  exist  for  the  exploitation  or  development 
of  the  country's  resources.  Until  interest  has  been  so  awakened 
there  can  be  no  effective  demand  for  the  machinery  required.  But 
be/ore  a  mere  interest  can  be  converted  into  effective  demand  for 
machinery,  the  capitalist  must  be  given  some  sort  of  idea  of  what 
it  would  cost  him  to  start  work  on  a  given  scale.  The  commercial 
intelligence  officer  is  anxious  to  give  him  the  information  in  order 
that  development  may  take  place  ;  and  it  is  obviously  to  the  interest 
of  manufacturers  as  a  class  that  it  should  so  take  place,  since  an 
incident  in  the  progress  must  be  the  placing  of  orders  for  appli- 
ances. But  manufacturers  commonly  do  not  realise  the  wide  differ- 
.  ence  that  exists  between  the  specious  call  for  estimates  made  by  an 
unknown  or  too  well  known  individual  and  the  request  fora^»r<; 
forma  but  comprehensive  quotation  to  be  used  by  an  official  in 
preparing  the  ground  for  business. 

It  is  not  necessary  or  even  desirable  that  the  estimates  furnished 
should  go  forth  as  that  of  a  particular  maker.  On  the  one  hand, 
the  firm  would  object  to  their  names  being  connected  with  it  ; 
because  it  might  be  used  against  them  by  a  customer  or  by  a  rival 
when  the  elaboration  of  a  specific  scheme  called  for  modifications 
in  detail.  On  the  other  hau  J,  the  commercial  intelligence  official 
would  object  to  the  firm's  name  being  associated  with  a  figure 
which  he  quoted  ;  because  he  might  be  thought  to  be  favouring  a 
particular  maker.  So  here  again  the  wishes  of  the  maker  and  the 
official  are  identical. 

All  that  is  necessary  is  that  manufacturers  or  their  agents  should 
exercise  the  forethought  they  expect  of  the  official  when  they  have 
recourse  to  his  services,  and  should  interest  themselves  in  seeing 
that  through  one  channel  or  another  he  will  receive  a  full  comple- 
ment of  information  about  all  the  app^'inces  necessary  for  a 
given  industry.  In  most  cases  the  manutactnrer  knows  what  other 
appliances  are  required,  and  what  their  power  or  capacity  should  be. 
He  knows  where  a  suitable  engine  could  be  obtained,  and  where — say 
suitable  crushers  or  centrifugals  could  be  bought  to  complete  the 
equipment.  In  such  cases  it  would  be  sufficient  if  he  dropped  a 
line  to  the  makers  of  the  complementary  plant  saying  that  a 
certain  official  wanted  information  about  a  plant  for  such-nndsuch 
an  industry,  stating  that  the  writer  was  sending  drawings  and 
approximate  quotation  for  such-and-such  appliances  of  stated 
capacity,  and  asking  that  his  correspondent  shcnild  forward  similar 
information  about  such-and-such  complementary  appliances  of 
corresponding  capacity.  In  certain  foreign  countries  organisation 
and  co-operation  among  manufacturers  has  been  carried  further 
than  in  England  ;  and  co-ordination  between  officials  and  manu- 
facturers is  more  highly  developed.  Even  in  England  most  of  the 
great  firms  go  out  of  their  way  to  help  the  official,  knowing  very 
well  that  he  really  does  create  a  «et  of  conditions  favourable  to  the 
prospects  of  their  business.  But  there  are  many  others  whosa 
operations  have  never  brought  them  in  contact  with  a  commercial 
intelligence  office.  They  have  not  the  least  idea  as  to  what  it  seta 
out  to  do,  and  they  consequently  regard  it  as  merely  troublesom« 
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and  inquisitive.  There  can  be  little  doubt  that  so  lonsr  as  this  view 
exists  a  good  deal  of  business  will  fail  to  take  shape,  or  will  con- 
tinue to  jro  to  those  countries  whose  manufacturers  and  officials 
play  thoroughly  into  each  others'  hands.  For  neither  the  capitalist 
Tior  the  oflBcial  can  wait  indefinitely. 


A    VECTOR    CALCULATOR. 


By  F.  ADDEY,  B.Sc, 


Tx  the  calculations  involved  in  dealini?  with  questions  of 
telephone  transmission  and  similar  problems,  we  are  con- 
cerned largely  with  vector  quantities.  We  can,  of  course, 
plot  our  vectors  to  scale,  and  perform  the  necessary  mathe- 
matical operations  by  graphical  methods.  It  is  much  more 
convenient,  however,  to  express  the  vector  quantities  in 
an  algebraical  form,  and  to  perform  the  calculations  by 
algebraical  processes. 

A  vector  may  be  expressed   algebraically   in   two   ways. 

Let  0  p  (fig.  1)  be  a  vector  h  of  magnitude  r,  making  an 
angle  d  with  the  axis  o  x.     Let  a  and  h  be  the  rectangular 


V 

/Y 

A 

7 

/' 

1 

a 

0 

cu 

uC 

Fig.  1. 

components  of  the  extremity  p  of  the  vector.  We  may  then 
either  express  the  vector  o  p  in  terms  of  its  magnitude  e, 
and  its  angle  0,  or  else  in  terms  of  its  rectangular  com- 
ponents a  and  J. 

By  the  first  method  the  vector  is  written — 

A 

R  =  R  /0, 

while  by  the  second  method,  considering  a  and  l  as  vectors, 
we  may  write — 

AAA 

R  =  a  -f  J. 

Now  a  is  along  the  o  x  axis,  which  is  the  axis  from  which 
the  angle  6  is  reckoned,  whde  h  is  at  right  angles  to  this 
axis.  Therefore  we  may  write  J  as  v/  —  1  J  or  «  J,  and  our 
vector  becomes — 

A 

R  =  a  +  »J. 

It  can  easily  be  shown  that  to  add  or  subtract  vectors  we 
must  add  or  subtract  the  real  parts  to  obtain  the  real  part  of 
the  resultant,  and  add  or  subtract  the  imaginary  parts  to 
obtain  the  imaginary  part  of  the  resultant.     Thus,  if 

A  A 

R  =  «  -f  i  i  and  8  =  t  +  i  d, 

A  A 

we  have  r  -|-  s  =  («  +  c)  -I-  i  (b  +  d). 

On  the  other  hand,  to  multiply  or  divide  vectors,  we 
multiply  or  divide  the  magnitudes  to  obtain  the  magnitude 
of  the  product  or  quotient,  while  we  add  or  subtract  the 
angles  to  obtain  the  angle  of  the  product  or  quotient. 
Thus,  if 

•a  ,  A 

R  =  R  /fl  and  8  =  8/^, 

A  A 

we  have  R  x  8s=:R8/0-h<^. 
Thus,  for  addition  and  subtraction,  we  must  have  our 

A 

vectors  expressed  in  the  form  r  =-  a  4-  »'  &,  while  for  multi- 
pUcation  and  division  they  are  best  expressed  in  the  form 


if  the  vector  lie  expressed  in  the  form  R/fl,  we  have 
.  cos  fl  and  i  =  R  .  sin  0.      In   a  problem  involving 


In  teleplione  calculations  it  is  continually  necessary  to 
transform  a  vector  from  one  of  these  forms  to  the  other. 
From  fig.  1  we  see  that  if  the  vector  be  expressed  in  the 
n  +  i  b  form,  we  have — 

R  =  V  a^  +  b'^  and  0  =  tan~'  i/o, 
while, 

r/  =  R  .  cos  W  and  ^  =  R 

much  calculation,  these  transformations  occupy  a  considerable 
length  of  time,  and  in  order  to  avoid  this  inconvenience  the 
writer  has  devised  a  simple  calculator  based  on  a  method 
given  by  Dr.  Franke  {EleMrotechnische  Zeitscfmft,  1891, 
page  451)  which  enables  the  transformation  from  one  form 
to  the  other  to  be  immediately  performed. 

The  arrangement  of  this  calculator  is  shown  in  fig.  2. 

A  10-in.  square  is  drawn  on  a  sheet  of  xylonite.  The 
sides  of  this  square  are  divided  into  inches  and  tenths,  and 
the  whole  is  ruled  up  as  squared  paper.     A  strip  of  transparent 
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Fig.  2. 

celluloid  0  p  is  pivoted  at  the  point  o.  A  line  is  ruled  along 
the  under  surface  of  this  strip  passing  through  the  point  o. 
This  line  is  also  divided  into  inches  and  tenths. 

A  quadrant  q  p  r  is  described  about  the  centre  0  with  a 
radius  of  10  in.,  and  this  quadrant  is  divided  into  degrees. 

If  a  vector  be  given  in  the  r  /9  form,  and  it  be  required 
to  transform  it  into  the  a  -{■  ib  form,  the  arm  o  p  is  set  to 
the  value  of  0  on  the  quadrant,  the  extremity  of  the  radius 
r  noted  by  means  of  the  graduations  on  the  arm  o  P,  and 
then  the  value  of  a  is  read  off  at  once  from  the  side  o  Q,  and 
the  value  of  b  from  the  side  Q  s. 

If,  on  the  other  hand,  the  vector  be  given  in  the  form  of 
a  •\-  ib,  the  line  on  the  arm  o  P  is  set  on  the  point  of  which 
the  co-ordinates  are  a  and  b,  and  then  the  value  of  e  can 
at  once  be  read  from  the  graduations  on  o  p,  and  the  value 
of  d  from  the  arc  Q  R. 

For  rough  work,  good  tenth-squared  paper  could  be 
employed,  but  xylonite  is  a  far  better  material,  especially 
when  the  instrument  has  to  be  frequently  used. 


A 
R 


R{0. 


ExLibitioii  in  Spain. — The  Union  de  Productores  de 
Espana  para  el  Fomento  de  la  Exportacion  has  decided  to  hold  an 
international  exhibition  in  December  next,  in  the  Universidad 
Industrial  at  Barcelona.  Besides  a  display  of  the  products  of 
Spain,  there  will  be  a  section  set  apart  for  machinery  in  operation, 
chiefly  agricultural,  where  English  electrical  engineering  firms 
may  exhibit  the  advantages  ot  their  particular  specialities.  Cargo- 
handling  appliances,  in  connection  with  a  cinematograph  review 
of  the  principal  porte  of  the  world,  will  alio  be  among  the  features. 
' — Ifulustria  «  Inveneionu. 
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ELECTRICITY    AND    PLANT    GROWTH. 


'I'hk  value  of  experimental  resean-h  has  been  over  and  over 
af^ain  dcraonstrated  in  the  way  that  ]a])oratory  and  small 
scale  experiments  have  led  the  way  to  practical  ap[)lications 
on  a  commercial  basis  of  electricity  to  many  spheres  of  utility 


Fig.  1. 


which,  at  first  sight,  appeared  to  be  beyond  the  range  of  this 
fbrm  of  energy.  It  is,  perhaps,  not  beside  the  mark  to  refer 
to  the  fixation  of  atmospheric  nitrogen  as  an  example  of  the 
unexpected  developments  which  may  occur  from  the  prac- 


paper  on  "Overhead  Electrical  Dis^.-harges  and  Plant 
Growth,"  in  the  Journal  of  the  Board  of  A^rricnltnre,  and 
from  his  recent  paper  on  "  Klectricity  in  Relation  to  Horti- 
culture," Itefore  the  Royal  Agricultural  Society,  s^jme  account 
of  the  present  position  of  this  new  development. 

For  the  purpose  of  obtaining  the  high-tension  and  high- 
frequency   discharges   in    the   exfK'riments   carriwl   out   by 
Lemstrom,  the  electric  influence   machine  was  used  in  order 
to  charge  the  conductors  above  the  crop,  but  it  was  found 
to  be  difficult  to  keep  machines  of  this  type  running  con- 
tinuously for  long  p(;riods  with  a  satisfactory  disr;harge,  and 
also,  owing  to  the  small  (juantity  of  electricity  obtained  by 
this  means,  the  wires  had  to  be  kept  comparatively  clfjsf;  to 
the  ground  in  order  to  secure  an  adequate  discharge  upon 
the  crops.     This  meant  that  the  men  employed  on  the  field 
were  hampered  in  their  movements  Vjy  the  network  of  wires. 
It   was   only   when  Sir  Oliver  Lodge  developed  his  high- 
tension  valve  for  use  in  connection  with  an  induction  coil 
similar  to  those  used  in  X-ray  work,  that  high  voltages  and 
high-frequency  currents  of  a  continuous  and  ample  nature 
could  be  obtained.      By  the  courtesy  of  Mr.  Lionel  Lodge, 
of  the  Research  Tiaboratory  of  the  University  of  Birming- 
ham, we  are  able  to  show  an  illustration  in  fig.  1  of  a  high- 
tension   discharge   set   suitable  for  use  in  this  connection. 
The  Lodge  valve  is  simply  a  vacuum  tube  which  allows 
the  current  to  pass  in  one  direction  and  prevents  its  return, 
thus  acting  in  a  similar  manner  to  the  valves  in  an  ordinary 
water  pump.      Its  action  depends  entirely  upon  its  shape, 
which  was  arrived  at  chiefly  by  experiment.      The  discharge 
set  shown  in  the  illustration  gives  the  valve  in  position  and 
other  details  of  the  apparatus  as  used  by  the  Agricultural 
Electric  Discharge  Co.,  of  Gloucester,  which  has  done  a  great 
amount  of  experimental  work  at  Evesham  in  connection  with 


Fig.  2. 

tical  application  of  facts  which  were  well  known  in  the 
laboratory,  to  a  process  which  may  do  very  much  to  revolu- 
tionise the  economics  of  agriculture,  and  the  success  with 
.  which  this  is  now,  especially  in  Norway,  demonstrated  to  be 
workable  on  a  commercial  and  paying  scale,  makes  one  bold 
enough  to  hope  that  in  the  future  we  shall  see  the  successful 
commercial  application  of  researches  which  aie  at  the  present 
time  proceeding  with  regard  to  the  application  of  electricity 
to  another  department  of  agriculture.  This  work,  which  is 
at  present  only  in  its  initial  stages,  is  the  use  of  electrical 
static  discharges  from  overhead  conductors,  in  order  to 
stimulate  the  growth  of  cereals  and  root  crops  planted 
beneath  the  electrical  conductors.  Even  at  the  present  time 
it  is  demonstrated,  without  fear  of  contradiction,  that  at  any 
rate  with  some  forms  of  plant  growth,  the  stimulating  action 
of  high-tension  and  high-frequency  discharges  is  most 
marked  ;  and  although  up  to  now  the  experiments  have  not 
proceeded  long  enough  and  on  a  large  enough  scale  to  enable 
accurate  and  uniform  results  as  to  the  increase  of  the  value 
of  crops  compared  with  the  cost  of  the  electric  discharge 
to  be  obtained,  the  results  have  been  sufficiently  encouraging 
to  warrant  us  in  making  somewhat  extensive  reference  to 
the  means  and  methods  adopted.  By  the  courtesy  of 
Prof.  J.  H.  Priestley,  of  the  Department  of  Economic 
Biology  of  the  University  of  Bristol,  we  are  able 
to  reproduce  interesting  photographs  of  some  portions 
of  the  apparatus  used,  and  some  of  the  results  achieved 
thereby,  but  before  referring  particularly  to  this,  it  may 
be    interesting    to  abstract    briefly   from    Mr.    Priestley's 


Fig.  3. 


Fig.  4. 


electric  discharges  for  stimulation  of  plant  growth.  Owing 
to  the  high  voltages  which  can  be  obtained  in  connection 
with  the  use  of  this  valve,  and  its  steady  running  properties, 
it  is  possible  to  raise  the  network  of  overhead  conductors 
to  a  considerable  distance  above  the  ground,  enabling  men 
to  work  below  them,  and  a  minimum  amount  of  attention  is 
required  to  secure  continuous  running.  Mr.  J.  E.  Newman, 
of  the  Gloucester  company  above  mentioned,  has  carried  out 
some  very  interesting  experiments  upon  the  land  of  Mr.  R. 
Bomford,  near  Evesham,  while  other  trials  have  been 
made  at  nurseries  at  Bitton,  near  Bristol.  The  application 
of  electric  discharge  has  been  divided  into  two  groups  of 
experiments,  the  first  being  conducted  in  the  open,  and  the 
second  upon  plants  under  glass.  At  Evesham  an  area  of 
some  20  acrts  has  been  subjected  to  electric  action.  The 
network  of  charged  conductors  is  carried  by  alwut  20  jx^les, 
a  series  of  thin  wires  being  stretched  between  a  pair  of 
parallel  thick  wius :  each  of  these  pairs  is  borne  by  insu- 
lators raised  about  1 6  ft.  above  the  ground  by  means  of  larch 
poles.  These  wherever  possible  are  j^laced  near  the  hedge, 
although  some  are  in  the  oi>en  tiold.  Unfortunately,  it 
is  impracticable  to  show  the  network  satisfactorily  by 
photographs,  as  the  wii-es  are  ioo  fine  to  be  seen.  Owing 
to  the  high  tension  employed  and  the  danger  of  excessive 
leakage  in  wet  weather,  special  attention  is  paid  to  the  insa- 
lation.  The  insulators  used  are  of  a  special  high-tension 
type,  and  prevent  leakage  down  the  pole,  and  interposed 
between  the  actual  charged  conducting  wires  and  the  insulator 
on  the  pole  is  a  short  length  of  wire  terminating  in  anotlier 
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insulator,  wluch  in  its  turn  carries  the  charged  conductor. 
These  conductors  are  made  of  comparatively  large  cross 
section  so  as  to  diminish  leakage  in  the  air,  while  the  network 
over  the  area  to  be  operated  upon  is  composed  of  smaller 
wires.  Mr.  Priestley  has  found  that  in  some  cases  it  is 
advisivble  to  place  at  intervals  on  these  wires,  twists  or  barbs 
pointing  downwards,  the  points  of  the  barb  acting  as  a 
sort  of  jet  for  the  electric  "  spray  "  to  be  directed  towards 
the  growth  beneath.  This  does  not  appear  to  be  so  advisable 
when  very  high  voltages  are  used.  Fig.  4  shows  a  view  of 
the  induction  coil  or  transformer  of  the  Lodge  valve  used  at 
Evesham,  while  fig.  3  illustrates  the  exterior  of 
the  transformer  shed,  showing  the  high-tension  insu- 
lator leading  the  wire  from  the  inside  of  the  shed  to  the 


i~  '  "• 

Fig.  5. 


Fig.  6. 


fields.  It  will  be  noticed  that  the  insulator  is  protected  as 
far  as  possible  by  a  pent-house  cover  from  the  weather. 
As  an  example  of  the  stimulating  effect  which  the  electric 
discharge  has  on  the  plant  growth,  figs.  5  and  6  may  be 
compared  to  the  boy  shown.  The  first  shows  a  growth  in  an 
electrified  portion  of  the  area,  whUe  the  second  shows  a 
similar  growth  which  is  not  under  the  treatment  of  electric 
discharges.  If  current  is  not  available  from  a  power  house  in 
the  neighbourhood,  a  most  convenient  method  of  obtaining 
power  is  to  use  a  small  oil  engine  and  dynamo  set  giving 
from  100  to  500  watts,  with  a  voltage  of  from  10  to  250. 
The  low-tension  current  should  then  be  led  to  a  transformer 
shed  of  water-tight  construction  placed  as  nearly  as  possible 
in  the  centre  of  the  area  to  be  treated,  in  order  to  diminish 
the  chances  of  leakage  from  the  high-tension  conductors  as 
far  as  possible.  The  strength  of  the  discharge  is  tested  at 
the  induction  coil  by  measuring  the  distance  over  which  the 
spark  will  leap  by  means  of  the  sparking  arrangement 
shown  lying  on  the  table  in  fig.  4.  In  the  field  it  is  possible 
to  test  the  discharge  which  is  occurring  by  means  of  an 
insulated  exploring  wire  held  near  to  the  ground  which,  on 
being  touched  with  the  finger,  will  give  a  slight  shock  when 
the  high-tension  wires,  10  ft.  to  IG  ft.  overhead,  are  charged 
with  high  potential.  At  night  the  same  effect  ca,n  be  tested 
by  means  of  a  vacuum  tube  placed  in  connection  with  the 
insulated  wire. 

In  the  experiments  on  plants  under  glass,  the  generating 
plant  used  at  Bitton  was  of  the  influence  machine  type, 
while  at  Evesham  the  high-tension  system  used  in  the 
fields  was  extended  to  the  green-houses.  In  this  case 
the  wires  are  attached  to  the  door,  which  opens  out- 
wards, in  such  a  way  tliat  it  is  impossible  to  open  a  door 
until  the  wire  inside  the  green-house  has  been  slackened 
and  lowered  to  the  ground,  so  as  to  earth  it  and  prevent 
the  person  entering  from  receiving  an  electrical  shock.  If 
the  door  is  closed  again  by  the  person  entering,  the 
wire  is  lifted  again  from  the  ground,  and  put  under 
pressure,  and  he  has  to  be  careful  of  this  fact.  Fig.  2 
shows  the  method  of  leading  high-tension  conductors 
into  the  green-houses.  Under  a  pent-house  roof  is  a 
porous  cylinder,  within  which  is  a  silica  tube.  Through 
this  tube  passes  a  wire  which  is  insulated  with  india-rubber. 
Inside  the  house  this  wire  is  hooked  on  to  another  wire  of 
small  diameter  running  the  length  of  the  house,  and 
supported  by  ebonite  insulators  fixed  on  either  door  by 
lengths  of  paraffined  string  running  through  holes  in  an 
ebonite  rod.  As  the  houses  are  arranged  in  groups  of  five, 
without  partition  walls  between  them,  the  charged  wire  is 
conducted  from  house  to  house  under  the  wooden  roof 
frames  through  a  long  cyluider  of  porous  earthenware  slung 


from  the  roof  by  paraffined  string.  At  Bitton  the  risk  of 
shock  to  the  men  working  in  the  glass  houses  is  avoided  by 
running  the  discharge  only  at  night,  as  a  general  rule,  while 
if  the  discharge  has  to  be  run  in  the  day,  earthing  arrange- 
ments, as  described  above,  may  be  adopted. 

It  is  impossible  in  a  short  article  of  this  description  to 
enter  fully  into  the  actual  extent  to  which  the  results  justify 
the  treatment.  As  regards  green-house  work,  Mr.  Priestley 
is  of  the  opinion  that  electrical  treatment  is  more  useful  in 
the  cases  of  crops  grown  in  pots  all  over  the  floor  of  a  large 
house,  than  for  vines,  cucumbers,  &c.,  which  climb  up  the 
sides  of  the  house.  The  discharge  does  not  appear  to  be 
very  effective  behmd  hot-water  pipes  and  wire  put  up  to 
support  plants  in  green-houses.  In  the  fields  it  appears  that 
it  is  not  desirable  to  apply  electric  discharge  in  very  dry 
weather,  as  the  crops  yielded  are  decreased,  while  during 
rain  the  overhead  wires  leak  too  much,  and  therefore  the 
treatment  yields  its  best  results  when  the  weather  is  fine, 
and  the  soil  contains  enough  moisture.  Under  these  condi- 
tions the  crop  is  accelerated,  which  acceleration  may  produce 
an  increased  crop  by  allowing  the  plants  to  mature  and  pro- 
duce under  the  best  conditions  as  to  season.  Moreover, 
acceleration  means  an  early  arrival  of  the  produce  on  the 
market,  which,  of  course.  Is  of  money  value.  For  actual 
data  regarding  the  results  obtained  on  the  various  crops,  it 
would  be  advisable  to  refer  the  reader  to  the  two  papers  by 
Mr.  Priestley,  mentioned  above,  buj  sufficient  has  been  said 
in  this  article  to  show  that  a  comparatively  new  and 
very  interesting  field  of  experiment  has  been  opened 
up  for  electricians  who  have  sufficient  knowledge  of 
agriculture  to  operate  under  favourable  conditions, 
and  with  a  clear  knowledge  of  the  natural  causes  tending  to 
produce  good  results.  There  appears  to  be  no  reason  to 
doubt  that  within  the  next  few  years  very  remarkable 
developments  will  be  seen  in  the  application  of  electric  dis- 
charges to  agriculture.  Possibly  such  developments  will  be 
more  noticeable  in  regions  such  as  the  Canadian  wheat  areas, 
where  large-scale  farming  is  well  understood,  and  where  also 
supplies  of  current  from  centralised  sources  are  freely  avail- 
able. There  is,  however,  every  reason  to  hope  that  even  in 
Great  Britain  some  attempt  will  be  made  on  a  larger  scale 
even  than  at  Evesham  towards  the  development  of  this 
application,  which,  if  successful,  should  prove  of  the  greatest 
benefit  to  the  agricultural  community.  The  time  has  hardly 
yet  arrived,  however,  when  one  may  freely  enter  into  the 
field  with  certainty  that  financial  prosperity  will,  as  a  matter 
of  course,  follow  from  the  application  of  electric  discharges. 
Much  more  experiment  and  research  must  be  effected  before 
the  conditions  are  fully  known,  but  sufficient  has  already 
been  done  to  make  it  evident  that  careful  and  painstaking 
work  will  not  go  without  its  due  reward. 


London  County  Council  Coal  Supply. — The  High- 
ways Committee  reported  at  Tuesday's  L.C.C.  meeting  that  in  view 
of  the  possibility  of  a  difficulty  arifing  with  regard  to  the  supply  of 
coal  for  use  at  the  Greenwich  generating  station,  it  had  asked 
the  Stores  and  Contracts  Committee  to  make  arrangements  for  the 
supply  at  an  early  date  of  a  quantity  of  coal  over  and  above 
the  quantity  which  would  be  supplied  during  the  next  few  weeks 
under  the  current  coal  contracts  for  the  generating  station,  and  in 
accordance  with  this  request,  a  purchase  of  4,500  tons  had  been 
made. 

Fatal  Accident, — An  inquiry  relative  to  the  death  of 
Alexander  Macdonald,  plumber,  St.  Mary's  Terrace,  East  Wemyss, 
which  took  place  at  the  Fife  electric  power  station  on  December 
14th  last,  was  held  at  Cupar  Sheriff  Court  last  week  before  Sheriff 
Armour  and  a  jury.  It  was  stated  in  evidence  that  while  Mac- 
donald was  on  his  way  to  procure  some  tallow  for  the  purposes  of 
his  occupation  at  the  power  station,  he  had  gone  near  a  cable  which 
was  being  tested  and  had  touched  it  with  the  palm  of  his  hand, 
death  from  electric  shock  resulting.  Mr.  Newlands,  H.M.  Inspector 
of  Factories,  said  that,  although  there  had  been  no  violation  of  the 
regulations,  he  thought  it  was  a  case  where  the  jury  might  add  a 
rider  to  their  verdict  that  there  should  be  a  screen  or  guard  erected 
while  such  work  was  in  progress.  In  accordance  with  this  ex- 
pression the  jury  added  to  their  formal  verdict  the  following  rider  : 
"The  jury  would  suggest  that  in  all  cases  of  testing  or  general 
work  where  permanent  fencing  or  safeguarding  is  impracticable, 
the  danger  zone  should  be  screened  off  and  a  warning  placard 
erected." 
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THE    EARTH    FAULT. 


By  a.  T.  BULLEN. 


Earth  faults  freqacntly  develop  on  electric  circuits,  as 
many  of  us  know  only  too  well,  and  some  faults  are  hard  to 
locate,  and  difiBcult  to  clear,  as  a  large  number  of  us  also 
know.  Other  faults,  although  not  really  difficult  to  locate 
and  clear,  are  tricky  in  their  action,  and  often  misleading. 

Some  earth  faults  again  are  very  serious,  while  others 
which  appear  very  similar  on  the  face,  have  a  practically 
negligible  effect.  As  an  illustration  of  this,  two  faults  on 
the  wound  rotors  of  two  induction  motors  on  the  same 
supply  circuit  may  be  cited.  In  the  first  case  it  necessitated 
the  rewinding  of  the  rotor,  while  in  the  second  case  the  motor 
appeared  none  the  worse  for  the  defect. 

Perhaps  the  most  serious  earth  fault  is  the  one  that  is 
registered  by  the  consumer's  meter.  These  faults  are 
exceedingly  unpopular.  On  one  occasion  a  certain  consumer 
had  a  very  faulty  installation,  in  fact,  the  current  was 
leaking  to  earth  in  three  separate  places,  and  the  result  at 
the  end  of  one  quarter  was  astounding.  Naturally  the 
meter  was  disputed,  but  it  was  tested  and  found  to  be  correct. 
The  "dead  earths"  on  the  installation  were,  however, 
revealed,  and  the  consumer  had  to  pay.  To  say  that  he  was 
indignant  is  putting  it  very  mildly. 

The  most  curious  effect  of  an  earth  fault  which  it  has 
been  my  privilege  to  witness,  was  on  a  certain  d.c.  circuit 
which  supplied  a  butcher's  shop.  At  the  back  of  the  shop 
was  kept  a  brine  tub  which  was  slightly  leaky,  or  else  the 
brine  had  been  carelessly  handled,  with  the  result  that  after 
a  time  some  of  it  trickled  through  the  floor,  and  came  in 
contact  with  the  electric  wires.  Electrolysis  must  have 
taken  place,  and  metallic  sodium  was  deposited,  which,  coming 
in  contact  with  some  water,  caused  an  explosion  and  almost  a 
fire.  I  feel  satisfied  that  the  explosion  was  not  a  short- 
circuit  on  the  wires,  since  the  fuses,  which  were  of  proper 
gauge,  were  afterwards  all  found  to  be  intact. 

The  mains  department  of  a  certain  supply  company  were 
misled  recently  by  an  earth  fault  which  occurred  on  one  of 
their  own  services.  The  supply  taken  was  for  two  poly- 
phase induction  motors,  and  an  earth  was  traced 
from  the  sub-station  to  the  yard  in  which  these  motors 
were  working.  One  of  the  jointers  called  in  at  the  yard  to 
inspect  the  installation  armed  with  a  lamp  and  lead,  which 
seems  to  be  the  jointer's  usual  method  of  testing.  On  tapping 
across  from  the  main  switch  on  one  phase  of  the  motor  to  the 
ead  cover  of  the  cable  with  his  lamp,  he  obtained  a  full  glow, 
and  immediately  jumped  to  the  conclusion  that  the  "earth  "  was 
on  the  motor.  Instructions  were  given  for  the  dismantling  and 
cleaning  of  the  motor,  which  certainly  was  in  a  very  dirty 
<3ondition.  This  done,  an  insulation  test  was  taken  on  the 
motor  and  wiring,  and  being  found  to  be  of  sufficient  insula- 
tion resistance,  the  circuit  was  reconnected. 

A  day  or  so  later  the  jointer,  still  tapping  with  his  lamp 
in  the  sub-station,  agai:i  obtained  a  full  glow,  which 
apparently  meant  a  dead  earth  on  the  inner,  and  this  he 
traced  to  the  motor  as  before.  The  mains  superintendent 
now  visited  the  yard  armed  with  a  megger,  and  found  that 
the  motor  and  installation  were  in  an  excellent  condition. 
He  then  tapped  with  his  lamp  from  the  company's  cut-out 
(the  fuses  having  been  drawn)  to  the  lead  cover,  and  a  dull 
glow  showed — decidedly  a  partial  earth  on  the  service  cable. 
Next  the  motor  was  reconnected  and  started,  and  the 
tapping  again  taken  when  the  dull  glow  became  a  full  glow. 

The  fuses  on  the  other  phase  were  next  withdrawn,  leaving 
the  one  phase  only  in  circuit,  and  the  glow  onc€  more 
dropped  to  half,  thus  showing  that  the  additional  voltage 
had  been  supplied  from  the  opposite  phase  by  a  transformer 
action  in  the  motor,  and  that  the  earth  fault  which  existed 
was  on  the  service  only,  and  not  half  so  serious  as  it 
appeared. 

Had  it  been  possible  to  open  the  switches  on  each  circuit 
separately  instead  of  them  being  coupled  together,  it  is  more 
than  Ukely  that  much  of  the  trouble  caused  by  this  partial 
earth  would  have  been  avoided.  It  was  also  curious,  and 
perhaps  misleading,  that  the  earth  voltage,  together  with  the 
assistance  it  received  from  the  motor,  should  just  bring  the 
lamp  up  to  a  full  glow. 


Beffjre  leaving  the  lamp  and  lead,  it  Ia  worth  while  notmg 
the  older  pnu;tice  of  pennanently  connecting  a  lamp  between 
outer  and  earth.  On  one  fx^casion  where  thi."*  \iafl  Ijeen  done, 
a  transformer  failed  and  a  large  exfx-ss  of  voltage  oocnrred 
a(;rosfi  the  lamp,  smashing  it  and    the   holder   cor     '  •  '  . 

After  tluit  the  other  lanijis  were  remoV',-<J,  ;ind  havr-  .•    f^ 

been  replaced. 

An  earth  fault  that  (Kx:ur;ion  an  inHiallation  titled  with  an 
auto-transformer  i.s  sfjmetimes  a  very  serious  matter,  and 
often  ends  very  disa-strously  for  the  installation,  since  ander 
certain  conditions  it  is  possible  U)  get  the  full  supply  voltage 
a<;ross  the  lamjis,  which  are  often  for  use  on  circuits  of  aljont 
one-<juarter  ihe  voltage.  Such  a  r^ase  occurred  some  time 
ago  at  one  of  our  public  libraries,  although,  fortunately,  only 
about  30  lamps  suffered. 

Earth  faults  sometimes  assist  ekf.-tricians,  as  in  the  (sme  of 
a  motor  which,  although  wrongly  connected,  wa.s  enabled  to 
run  simply  because  the  installation  was  earthed  in  two 
places ;  but,  generally  speaking,  they  are  things  to  be 
avoided. 

They  are  often  productive  of  very  unpleasant  shocks.  The 
writer  was  once  in  a  test  rfx)m,  the  floor  of  which  was  of 
some  patent  material  which  reminded  him  of  compreesed 
red  lead.  Moreover,  the  installation  was  earthed  on  one 
pole.  In  making  an  adjustment  to  a  meter  he  did  not  take 
the  precaution  of  pulling  out  the  switch,  with  the  result 
that  he  was  knocked  backwards  on  to  the  floor.  On  that  floor 
even  the  telephone  could  produce  an  unpleasant  shock. 

Speaking  of  meters  calls  to  mind  the  inquisitive  gentleman 
who  was  determined  to  know  all  about  his  electric  meter,  and 
therefore  descended  into  the  cellar  with  a  candle,  but.  un- 
fortunately, that  meter  was  "  earthed  to  case,"  and  the 
gentleman  found  out  more  about  the  meter  than  he  wanted 
to  know. 

The  testing  of  meters  for  insulation  is  often  carried  out 
by  flashing  them  with  a  considerable  voltage  from  the  coils 
to  the  frame,  but  this  has  been  attended  on  more  than  one 
occasion  with  disaster.  In  one  of  our  largest  test  rooms  one 
of  the  assistants  had  his  face  blackened  through  flashing  an 
earthed  meter  with  about  600  volts  and  trving  to  see  the 
effect  too  closely. 

In  a  public  convenience  where  lead-covered  wires  were 
used,  an  earth  fault  once  developed,  and  the  walls — which 
were  quite  damp — produced  livid  blue  sparks  at  every  point 
where  contact  was  made  wi-th  the  lead.  Xeedless  to  say, 
the  attendant  in  charge  became  exceedingly  alarmed. 

Nearly  all  of  the  instances  cited  above  serve  to  show  how 
necessary  it  is  to  avoid  earth  faults  on  wiring,  and  con- 
tractors should  do  their  utmost  to  assist  in  preventing 
accidents,  which  are  often  due  to  carelessness  on  their  part. 

Many  contractoi-s  have  great  faith  in  the  maxim,  "  Out 
of  sight,  out  of  mind,"  as  is  e^■idenced  by  the  unprotectetl 
wires  which  we  so  often  fir.d  under  floors,  and  the  flexible 
cords  which  have  been  run  through  disused  gas  pipes,  simply 
because  they  go  in  easily. 

Accidents,  of  course,  are  not  always  preventable,  as  is 
shown  by  the  following  cast.  Here  the  wires  had  been  run 
in  steel  tubing  under  the  floor,  but  some  pei^son  other  than 
an  electrician  had  got  to  work  with  nail  and  hammer,  piea^l 
the  tubing  and  found  the  wire.  Great  was  his  surprise  to 
see  the  lamp  above  him  suddenly  burst  into  a  most  dazzling 
light,  although  the  switch  had  not  been  touched,  and  then 
as  suddenly  break  and  go  out.  This  was.  of  course,  a  circuit 
with  an  auto-transformer.  It  is  wor^*i  noting  that  even 
stout  steel  tubing,  if  laid  in  oont^ict  with  the  floor  l)o;u-ds, 
can  readily  be  pierced  in  this  way  with  a  nail. 

Although  no  blame  can  l>e  put  on  electricians  for  such 
happenmgs  as  these,  they  are  to  blame  for  many  similar 
accidents,  and  we  cunnot  but  hope  that  at  le;\st  those  who 
happen  to  read  these  linos  will  Ik?  more  careful  with  hidden 
wires,  and  remember  that  the  exix)sure  of  bad  workmanship — 
and  such  expi>sures  are  bound  to  come — will  not  assist  them 
in  earning  their  daily  bread. 


Patent  Restoration.— The  London  Gazette  announces 
that  an  order  was  made  on  January  16th  restorin?  No.  13,746,  of 
1903  (Samuel  Marsh  Youn}r\  for  an  invention  entitled,  "Improved 
method  for  operatiup  signals  on  electric  railways."' 


160 


THE     ELECTRICAL     REVIEW.       [Vol.70.    No.  1,783,  January  26,  1912 


OUR    LEGAL    QUERY    COLUMN. 

[  Qvestiims  addressed  to  this  column   slundd   be  written  on  one  side 

of  the  paper  only.^ 


"  V.  L.  P."  writes  : — "  I  remember  a  case  some  time  ag^o  in  which 
action  was  broug'ht  by  a  municipality  against  a  private  concern 
supplying  electrical  energy,  and  the  case  was  successfully  fought,  I 
believe,  under  Sec.  23  of  the  Electric  Light  Act,  1909.  I  have 
looked  up  all  my  back  numbers  of  the  Review  in  which  I  thought 
the  case  was  reported,  but  I  have  not  been  able  to  find  the  infor- 
mation, and  I  shall  be  much  obliged  if  you  can  enlighten  me  on 
the  matter." 

*^*  There  is  an  excellent  reason  why  "  V.  L.  P."  did  not  find  the 
case  referred  to,  namely,  that  there  is  no  such  case.  Sec.  23  of  the 
Electric  Lighting  Act,  1 909,  provides  that  where  a  supply  is  given 
in  any  area  by  authorised  undertakers,  no  other  local  authority, 
company  or  person,  may  "commence  to  supply  or  to  distribute 
electricity  within  the  same  area,  unless  such  supply  or  distribution 
is  authorised  by  Act  of  Parliament,  or  by  licence  or  provisional 
order  granted  in  terms  of  the  Electric  Lighting  Acts,  provided  that 
this  section  shall  not  prevent  any  company  or  person  from  affording 
a  supply  of  electrical  energy  to  any  other  company  or  person 
where  the  business  of  the  company  or  person  affording  the  supply 
is  not  primarily  that  of  the  supply  of  electric  energy  to  consumers. 
Provided  also  that  this  section  shall  not  prevent  any  company  who 
at  the  passing  of  this  Act  are  empowered  by  their  memorandum  of 
association  to  generate  electrical  energy  from  affording  a  supply  to 
a  railway  company  for  purposes  incidental  to  that  company's 
undertaking,  other  than  the  conveyance  of  public  traflBc."  The 
Act  which  contains  the  above  provision  only  came  into  operation  in 
April,  1910,  and  there  has  been  no  case  which  involved  the  point 
raised. 

No  case  could  well  have  been  decided  favourably  to  a  local 
authority  prior  to  that  date,  in  view  of  the  fact  that  before  the  Act 
in  question  no  restriction  was  placed  on  the  supply  of  electricity  by 
private  persons  in  any  part  of  the  country. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    TET    PUBLIBHED.) 

Compiled  expressly  for  this  Journal  by  Messes.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  286,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


546.  "  Electrical  ignition  plugs  for  use  in  internal-combustion  engines."  Q, 
Clark.    January  8th. 

582.  "  Incandescent  electric  lampholders."  J.  Faeley,  January  8th. 
(Complete.) 

588.    "  Telephone  relay."    P.  Dresla.    January  8th.    (Complete.) 

627.  "Systems  of  electric  distribution."  Beitish  Thomson-Houston  Co., 
Ltd.,  and  A.  P.  Young.    January  8th. 

628.  "Electric  indicating  instruments."  British  Thomson-Houston  Co., 
Ltd.     (General  Electric  Co.,  United  States.)    January  8th. 

643.  "  Method  of  regulating  the  current  in  direct-current  arc  lighting,  search- 
lights, electric  welding  and  the  like."  A.  Martin,  H.  Jackson,  A.  J.  Campbell, 
T.  B.  Campbell  and  W.  Campbell.    January  9th. 

687.  "  Telephone  systems."  W.  H.  Derriman.  (Automatic  Electric  Co., 
United  States.)    January  9th.     (Complete. 

719.  "  Starting  switches  for  use  with  electric  motors  and  like  purposes." 
C.  W.  Atkinson.    January  9th. 

720.  "  Electrical  train  equipment."    P.  H.  Dawe.    January  9th. 

722.  "  Electric  clocks,"  British  Thomson-Houston  Co.,  Ltd.,  and  F, 
HoLDEN.    January  9th. 

723.  "  Electrically-heated  stoves."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    January  9th. 

725.  "  Apparatus  for  the  electro-osmose  method."  Ges.  fur  Elektho- 
OsMOSE  m.b.H.  (Convention  date,  October  2nd,  1911,  Germany.)  January  9th. 
(Comp)ete.) 

728.  "  Manufacture  of  electric  accumulator  electrodes."  R.  Pape.  (Divided 
application  on  12,019/11,  May  18th.)    January  9th. 

741.  "  Means  for  increasing  the  power  factor  and  overload  capacity  of  alter- 
nating-current asynchronous  machines."    G.  Kapp.    January  10th, 

743.  "  Magnetic  brakes  of  trnmcars  and  like  vehicles."  G.  J.  Conaty  and 
C.  B.  Ketley.    January  10th. 

750.     "Electric   lamphclders  or  the  like."    G.  St.  J.  Day.    January  lOih. 

767.  "  Speed  regulation  of  electrically-driven  turning  machines,  such  as 
lathes,  boring  machines  and  the  like."    F.  Greenhalgh.    January  10th. 

771.  "  Electrolysis  of  metals."  N.  V.  Hybinette.  (Convention  date, 
January  12th,  1911,  Germany.)    January  10th.     (Complete.) 

777.  "  Electrical  apparatus  for  transmitting  and  receiving  signals."  Sib 
A.  T.  Dawson  and  G.  T.  Buckuam.    January  10th. 

778.  "  Radio-disinfector."  A.  E.  Qoodgeu  and  P.  O.  Grifi-iths. 
January  10th. 

801.  "  Stabilising  voltaic  arcs."  C.  E.  Guye.  (Convention  date,  January  lOlh, 
1911,  Switzerland.)    January  lOth,     (Complete.) 

816.  "  Wheel  for  rail-borne  vehicles,  especially  applicable  to  electric  tram- 
cars."    A.  H.  Mayes.    January  10th. 

819.  "  Construction  of  electric  storage  batteries  of  the  solid  type."  J.  T. 
Nlblett.    January  10th. 

628.     "  Electrical  accumulators."    W.  Bannister.    January  11th. 

873.  "  Mounting  filaments  for  incandescent  electric  lamps."  Dfutsciie 
Oasgluhlicht  Akt.-Ges.  (Auerges.)  (Convention  date,  August  12th,  1911, 
Germany.)    January  11th.     (Complete.) 

874.  "  Manufacture  of  electric  incandescent  lamps."  Deutsche  Gasgluh- 
licht  Akt  Ges.  (Auerges.)  (Convention  date.  May  11th,  1911,  Germany.) 
January  11th.     (Complete) 

881.  "  Telephone  receivers."  Soc.  Wolff  Manoury  et  Cie.  (Convention 
date,  Februaiy  9th,  1911,  Prance.)    January  lltb.     (Complete.) 

900.  "  Means  for  retaining  in  position  the  shades  of  incandescent  electric 
lamps."     J.  Farley.    January  11th.     (Complete.) 

906.    "  Electric  switches,"    M.  Gbefnwald.    January  11th. 


910.    "Alternating-current  electric  motors."     A.  C.  Bell.    January  11th. 

(Complete.) 
925.    "  Miners'  electric  safety  lamp."    Q.  Leach.    January  12th, 
939.    "Electric  arc  lamps."    Enqineebino  and  Arc  Lamps,  Ltd.,  and  A.  T. 

DowDELL.    January  12th. 

955.  "  Electric  arc  lamps."  Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens- 
Sohuckertwerke  G. m.b.H.,  Germany.)    January  12th.     (Complete.) 

956.  "  Apparatus  for  controlling  motion  from  a  distance,  applicable  more 
particularly  to  the  control  of  searchlights  or  projectors,  steering-gear  and  the 
like."  Siemens  Schuckertwerke  G. m.b.H.  (Convention  date,  September  28th, 
1911,  Germany.)    January  12th.     (Complete.) 

957.  "  Alkaline  electric  accumulators."  W.  K.-L.  Dickson.  January  12th. 
(Complete.) 

976.  "  Holders  and  shades  of  incandescent  electric  lamps."  J.  Farley. 
January  12th.    (Complete.) 

986.  "Holophane  or  other  reflector  shade  carriers  for  electric  lamps  or  the 
like."    D.  L.  J.  Broadbent.    January  12th. 

991.  "  Incandescent  electric  lamps."  F.  Boussin  and  J.  Auger.  January 
12th.    (Complete.) 

998.    "  Electric  current  regulators."    J.  Knight.    January  12th. 

1,001.  "  Electrolytic  manufacture  of  alloys  of  light  metals  with  heavier 
metals  and  the  continuous  treatment  of  such  alloys  for  obtaining  final  pro- 
ducts and  apparatus  therefor."    E.  A.  Ashcroft.    January  12th. 

1.003.  "Electrolytic  manufacture  of  light  metals  and  reaction  products 
thereof,  and  apparatus  therefor."    E.  A.  Ashcroft.    January  12th. 

1.004.  "Electrolytic  manufacture  of  caustic  alkalies  in  pure  anhydrous 
condition,  and  apparatus  therefor."    E.  A.  Ashcroft.    January  12th. 

1,010.  "System  of  metering  electrical  energy  with  special  tariffs."  Landis 
AND  Gyr.  (Convention  date,  August  19th,  1911,  Switzerland).  January  12th. 
(Complete.) 

1,013.  "Miners'  eleortrio  safety  lamps."  H.  Hunte  and  A.  Hunte. 
January  13th. 

1,039.  "  Automatic  electric  winding  mechanism  for  clockwork."  Soc.  Anon. 
DES  Horloges  Electric  Silentia.  (Convention  date,  March  10th,  1911, 
France.)    January  13th.    (Complete.) 

1,079.  "Electric  measuring  instruments."  British  Thomson-Houston  Co., 
■Ltd.    (General  Electric  Co.,  United  States.)    January  13th.    ■ 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1910. 

Electric  Heating  Apparatus.    H.  F.  Berry.    21,665.    September  I7th. 
Electric  Current  Regulating  and  Controlling  Apparatos,  such  as  Electric 

Motor  Starting  and  Controlling  Apparatus  and  the  like.    J.  A.  Hirst 

and  P.  S.  Brook.    29,38tf.    December  17th. 
Eddy-Current  Absorption  Brakes.    J.  G.  P.  Thomas.  29,784.  December  22nd. 
Electric   Supervisory  Systems   for    Sprinkler   Pire-Protection    Systems. 

F.  J.  Brougham.    (Dominion  Guarantee  Co.)    30,024.    December  24th. 


1911. 

Electric  Motor  Control  Systems.    British  Thomson-Houston  Co.    (General 

Electric  Co.)    6,095.    March  10th. 
Portable  Telephones,    W.  Fairweather.    (S.  Stein.)    6,345.    March  14th. 
Apparatus   for    Treating    Liquids   with   Ultba-Violet    Rays.     V.  Henri, 

A.  Helbronner  and  M.  von  Recklinghausen.    8,157  and  8,168.     March  3rd. 

(Divided  application  on  No.  12,9i8  of  1910,  December  23rd.) 
Telephone  Transmitters.  K.  M.  Turner.  8,932.  April  11th. 
Trolley  Wheels  for  Electrically-Driven  Vehicles.     L.  Pintner.    10,038. 

April  25th.    (August  4th,  1910.) 
Elecibic  Furnaces.    Rochling'sche  Eisen  und  Stahlwerke  Ges.  and  W.  Roden- 

hanser.    10,231.    April  27th.    (December  13th,  1910.) 
Spark-Gap  Devices  for  Wireless  Telegraphic  and  Telephonic  Apparatus. 

E.  Bellini  and  A.  Tosi.    10,266.    April  27th, 
Insulators  for  High-Tension  Electricity  Conductors.    F.  Clouth,  Rhein- 

ische  Gummi-warenfabrik.    13,676.    June  5th.    (Addition  to  No.  1,009  of 

1910.) 
Method    of   and    Apparatus   fob   Regenerating    Bubnt-out    Carbon    and 

Metal-Filament  Electbio  Lamps.    8,  Bloch.    16,230.    July  13th. 
Method  of  Applying  a  Metallising   Liquid  to  Electbotypino  Moulds  and 

Appabaius  thebefoe.     H.  S.  Levy.    16,689.     July  20Dh.    (February  11th, 

1911.) 
Dbum-Typb    Contbollebs  for   the    Shunt  Control   of   Electric    Motors. 

Allen,  West  &  Co.  and  R.  Moggridge.     16,870.    July  21st. 
Electric  Push-Button  Switch.    W.  Brunner.    18,778.     August  20th. 
Furnaces    for    the    Production    of    Metallic    Sodium   by   Electrolysis. 

Scheithn.    18,804.    August  20th. 
Electric  Horns.    N.  Lucas  and  S.  Edwards.    19,034.    August  24th. 
Means    foe    Automatically    Controlling     Heat     in     Electric     Heating 

Apparatus.    J.  Nightingall.     19,942.    September  7th. 
Electrical  Weiding  Machines.    British  Insulated  and   Helsby  Cables,  Ltd  , 

and  P.  Bucher.    21,912.    October  5th.     (Divided  application  on  No.  26,478 

of  19i0,  November  15th.) 
Means  for  use  in  Automatically  Controlling  the  Timing   in  "  Magneto  " 

Ignition  Apparatus.    H.  Diehl.    24,697.    November  6th.    (November  26th, 

1910.) 


Aqiiadag'  and  Oilda«:. — Thanks  to  the  courtesy  of  Mr. 
W.  H.  Allen,  engineer  and  manager  of  the  Loughborough  Corpora- 
tion Electricity  Works,  we  are  now  enabled  to  state  that  the 
English  agents  for  the  Acheson  graphite  products  are  the 
Cromil  Co.,  Milburn  House,  Newcastle-on-Tyne,  to  whom  our 
numerous  inquirers  on  this  subject  are  referred. 

Lamp-Selling. — As  a  part  of  their  "  Wotaii "  huiip 
business-extension  campaign,  Messrs.  Sieme>;s  Bros.  Dynamo 
Works,  Ltd.,  of  Dalston,  on  Friday  last,  published  a  page  advertise- 
ment of  these  lamps  in  the  Dailij  A'.vjj>-pm.  Copies  of  the 
advertisement  were  sent  to  trade  customers  for  display  on  their 
premises. 
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SoMK  little  time  ago  we  published  gome  remarks  fr>n«'em!nx 
co-operation  in  the  electrical  indnstries,  and  we  feel  thaf.  in 
view  of  the  present  position  of  the  electrical  indn<»'  ry,  it  is 
worth  while  to  revert  to  this  subject  with  special  referenM-  to 
the  steps  which  have  been  taken  by  our  friends  on  the  o;  l;cr 
side  of  the  Atlantic-  in  respect  of  this  imrwrtant  mat:»T. 
By  the  courtesy  of  Mr.  Philip  S.  Dodd,  the  secretJtrv  ..f 
the  Commercial  Section  of  the  National  Electric  L'^lit 
Association  of  America,  we  ore  able  to  pu'  befor*  «>ni 
readers  a  brief  account  of  the  v»ry  snccB^fal  work 
which  has  been  accomplished  among  the  electrical  int/T«  sts 
of  the  United  States  with  the  object  of  their  working  to{:tj:lier 
to  bring  the  utilisation  of  electricity  before  the  general 
public. 

When  Archimedes  was  asked  whether  he  could  move  the 
world  by  leverage,  he  said  that  even  this  would  be  possible 
if  he  could  find  a  lever  long  enough  and  a  fn'cram.     The 
English-speaking  races  have  found  the  fulcrum,  at  any  rate, 
for    many   of    the    largest    movements    in    that    national 
institution,  the  public  dinner,  and   in  this  connection  the 
Americans  have  made  good  use  of  their  social  organisation 
known  as  the  Sons  of   Jove.     For  example,  on  December 
13th  the  New  York  Jovian  Luncheon  Club  met,  with  a-i 
attendance  of  137,  to  hear  Mr.  Hewlett,  of  the  frcneral 
Electric  Co.  of  Schenectady,  speaking  on  the  co-operative 
come-together  spirit,  wliich  was  fostered  by  doing  things  of 
a  practical  and  definite  nature.     Similar  organisations  exist 
in   Cleveland,  Philadelphia,  Pittsburg.  St.   Lf^uis.  Chicago 
and    Denver,   and    the   co-operative    movement    in    Ihs-; 
organisations  is  interested  in,  for  example,  the  co-operaiAc 
electrical    page,    such    as    is    being    carried    on    at    ili'' 
present    time    in    eleven     different     newspapers    in    ii  ue 
American   cities.     There    is   also   co-operative  work   b«  ng 
undertaken  with  Chambers  of  Commerce  and  various  tr.i  e 
associations,  for  the  betterment  of  local  lighting  condil'u'is, 
and  improvements  in  regulations  regarding  lighting,  wiiii  g 
hanging  of  signs,  &c.     "Work  is  also  being  done  in  bringing 
about    harmonious   relations    among    lighting    companis. 
manufacturers    and   contractoi-s,    and    bringing    alK)Ut     a 
l)etter    understanding   between    them    and    the    insnrai;  e 
companies     and     city      Inspection     Rure-xis.        ^foreovor, 
they  organise   conventions,  and  co-operate  with  ChamUn 
of    Commerce   and    Citizen    Committees    for    the   genci.il 
betterment  of  the   cities   affected,  and  also   with  nation- 1 
bodies    such    as    the    National    Electric    Light    Associ:*- 
tion,  and  especially  the   Commercial  Section  of  that  boi'y. 
In  New  York  they  have  appointetl  three  committees  :  tl'O 
Membership   Committee,    the    Press   Committee    and    t!  e 
Speakei-s'  Committee,  and  from  the  titles  of  these  sectioj  s 
the  work  which  is  being  carried  on  can  be  fairly  well  gaugKl. 
Reference  has  been  made  to  the  Commercial  Settion  of 
the  National   Electric  Light  Association,  and   t'.is    would 
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ap|iear  to  l-o  a  feature  which  might  be  recommended  to  the 
jitteiition  of  even  such  an  august  body  as  the  Institution  of 
Klcctricd  Engineers.  It  includes  the  commercial  men  of 
i  he  electrical  industry  of  America,  such  as  representatives  of 
dectric  lighting  companies,  manufacturers  of  electrical 
anpanitus,  dealers  in  electrical  suppUes,  and  electrical  con- 
t' actors,  and  its  work  is  the  development  of  progressive 
l.oliciis  for  the  enlargement  of  activity  in  the  entire  elec- 
trical industry.  This  programme  is  rather  that  of  general 
co-ofe ration  than  the  establishment  of  a  central  bureau  for 
the  collection  and  dissemination  of  information.  At  the 
sami'  time  a  good  deal  of  work  has  been  done  in  the  pre- 
parat  on  of  two  booklets,  one  called  "Data  on  Electric 
Signs."  and  the  other  •'  The  Electrical  Equipment  of  the 
Honii',"  which  up  to  the  present  have  had  a  combined 
circulation  of  about  Ho.OOO  copies.  It  is  hoped  in  the 
near  future  to  publish  three  or  four  similar  compilations 
aviiil.tlile  for  the  members  for  general  distribution,  these 
Wwvs  on  Street  Lighting,  Industrial  Lighting,  Residence 
L  ghtiug,  and  Heating  and  Cooking  Devices  for  the  Home. 
Tlie  most  important  section  of  the  work  will  be  the  com- 
}  ilat oil  of  a  "cumulative  index,"  to  give  all  classes  of 
information  necessary  in  the  work  of  the  commercial 
man.  Included  in  this  will  be  a  running  digest  of 
commercial  articles  published  in  various  electrical  and  trade 
jimiHHls  starting  from  five  years  back,  with  a  digest  and 
index  of  papers,  articles,  &c.,  published  or  read  before  the 
diffti>Mit  societies  and  associations  whose  work  has  any 
c(uiiiii<;rcial  bearing.  Chapters  will  also  be  included  on 
cunv it-consuming  devices,  with  descriptions  of  the  devices 
and  what  each  is  intended  to  do,  and  complete  price-lists, 
selling  policies  of  the  manufacturer,  &c.  There  will  also  be 
chap'-rs  on  public  policy  with  customers,  contractors, 
dealt  i>i,  &c.  Another  section  of  the  development  work  of 
this  cusociation  will  be  the  institution  of  an  advertising 
oxcla-ge,  concentrating  in  the  central  bureau  all  classes  of 
:(d\>'i rising  devoted  to  the  sale  of  energy  and  energy-con- 
tumiing  devices  contemplated  or  accomplished  by  companies 
repr«-ented  by  the  membership.  The  membership  is  already 
],0(M»,  and  is  rapidly  increasing.  The  names  of  committees 
are  iiistructive  as  indicating  the  activities  of  this  organisa- 
t  ion  ;  they  are  as  follows  : — Cost  of  Commercial  Department 
Work  ;  Competitive  Illuminants ;  Steam  Heating  ;  Selling 
(Current  to  Large  Power-Users  ;  Residence  Business  ;  Indus- 
trial and  Commercial  Lighting ;  Commercial  Electric 
Refr  geration  and  Ventilation  ;  Electric  Advertising  and 
Decorative  Street  Lighting :  Contract  Order  Routine  ; 
Membership  ;  Electric  Vehicles  :  and  Commercial  Index. 

It  will  be  seen  that  the  programme  of  this  organisation  is 
niost  comprehensive  and  complete,  and,  if  carried  into  effect, 
will  ])robably  form  one  of  the  most  remarkable  and  directly 
useful  efforts  ever  made  on  behalf  of  the  electrical  industry. 
Thebe  provisions  may  therefore  be  recommended  to  the  very 
serious  consideration  of  those  who,  on  this  side  of  the  water, 
have  the  interests  of  electrical  power  and  lighting  at  heart. 
One  must,  however,  be  cautious,  and  judge  this  American 
movctnent  rather  on  its  ascertained  results  than  on  its 
]  loblematic  developments,  inasmuch  as  not  only  in  the 
L'liit'd  States,  but  also  in  this  country,  some  promising 
schemes  have  V)een  put  forward  which,  through  various 
causta,  have  never  reached  tlieir  full  development. 


Dealing,  then,  first  of  all  with  the  book  publications,  we 
may  appraise  the  value  of  this  work  by  the  character  of  the 
booklets  already  prepared.  That  on  "The  Electrical  Equip- 
ment of  the  Home  "  shows  the  necessity  for  providing  a 
more  complete  electric  ser\ice  in  residences  than  has  hitherto 
been  afforded.  After  gi\  ing  the  simple  points  underlying 
practical  illunnnation,  data  for  the  calculation  of  intensity 
of  illumination,  the  value  and  use  of  different  types  of 
reflet;toi"s,  the  relation  of  wall  coverings  and  hangings  to  the 
different  means  of  lighting,  and  the  mechanical  and 
electrical  features  of  lamps,  fittmgs  and  reflectors,  for 
residence  lighting,  are  discussed.  Then  heating  and  power 
appliances  and  fittings  are  taken  under  consideration,  with 
data  as  regards  power  consumption  and  cost  of  the  apparatus 
usually  employed.  Moreover,  the  wiring  lay-out  is 
discussed  by  means  of  a  series  of  diagrams,  and  the 
suggestions  given  as  to  the  running  of  the  circuits  and  the 
placing  of  the  points  are  most  practical. 

It  will  therefore  be  seen  that  this  book  is  of  a  strictly 
useful  nature.  The  second  book,  giving  data  on  electric 
signs,  although  perhaps  more  suitable  for  the  United  States 
than  for  this  country,  owing  to  the  comparatively  backward 
state  of  electric  sign  service  in  Great  Britain,  is  also  very 
interesting  reading.  The  objective  is  the  selling  staff  of 
electrical  undertakings,  who  have  to  sell  energy  for 
electric  advertising,  and  its  chief  value  is  in  the  balance 
which  it  secures  betw^een  the  competitive  interests  of  the 
customer  himself,  the  electric  supply  authority,  tlie  sign 
manufacturer,  and  the  lamp-maker.  It  deals  not  only  with 
the  description  of  such  s^ns,  but  discusses  their  cost,  the 
value  of  position,  daylight  appearance,  and  the  use  of  coloured 
lamps.  The  question  of  wiring  for  electric  signs  is  also 
discussed  in  a  very  thorough  manner,  and,  from  an  English- 
man's point  of  view,  a  perusal  of  the  book  gives  very 
valuable  information  on  points  of  practice  which,  owing  to 
the  extensive  sign  industry  in  America,  have  been  more 
thoroughly  investigated  there  than  in  this  country. 

Up  to  the  present,  however,  it  will  be  seen  that  the  alx)ve 
detailed  points  touch  only  what  may  be  described  as  the 
internal  organisation  of  the  combined  electrical  interests.  A 
further  step  has  been  found  to  be  necessary  in  the  develop- 
ment of  active  outside  work  among  the  general  public,  and 
the  co-operative  movement  has,  as  indicated  briefly  above, 
been  successful  in  establishing  "  electrical  pages  "  in  several 
of  the  most  prominent  daily  newspapers  of  the  United  States. 
The  idea  apparently  originated  with  the  Cleveland  Electric 
Illuminating  Co.,  the  first  "  People's  Electric  Page " 
appearing  weekly  in  the  Cleveland  JVetcs,  and  beiiig  devoted, 
entirely  to  popular  news  items  on  electrical  methods. 
Financial  support  was  obtained  by  small  display  advertise- 
ments en  the  same  page,  paid  for  by  the  local  contractors, 
electrical  supply  dealers,  and  so  on  ;  and  since  that  time  a 
number  of  other  papers  have  been  included  in  the  campaign. 
Already  the  combined  circulation  «f  papers  conducting  an 
electrical  page  is  nearly  750,000,  while  other  papers,  which 
have  a  further  circulation  of  nearly  600,000  readers, 
are  about  to  join  this  movement.  The  editorial  matter 
is  couched  in  non-technical  language,  and  consider- 
able attention  is  paid  to  the  dis]>lay  advertisements.  Some 
of  the  journals  head  the  whole  page  as  advertising  matter, 
but  in  others  the  style  of  type  both  of  headings  and  text  i& 
]>recisely  identical  with  that  of  other  jiarts  of  the  paper. 
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In  developing  this  scheuie,  two  alternative  raetboda.of 
starting  were  presented.  One,  and  the  most  obmns,  wa* 
that  of  working  it  through  the  commercial  department  of 
the  electrical  supply  authority  operating  in  the  area.  The 
other  method,  which  is  u  later  development,  is  that  the 
advertising  managers  of  local  papers  have  discovered  that 
such  electrical  pages  are  really  most  productive  sources  of 
revenue  to  the  journal  itself,  and  in  some  cases  these  papers 
have  taken  up  the  business  themselves,  with  beneficial 
financial  results.  In  whichever  way  the  movement  has 
been  started,  it  has  been  found  that  the  effect  of  the 
regular  appeal  to  the  outside  public  has.  been  most  en- 
couraging, and  if  it  were  possible  in  this  country  to  organise 
similar  work,  there  is  hardly  any  doubt  that,  notwithstanding 
the  temperamental  difference  of  Englishmen  and  Americans, 
some  very  satisfactory  results  could  be  secured. 

Space  does  not  permit  of  dealing  with  this  most  interesting 
subject  at  any  further  length  at  the  present  time.  We  are 
very  much  convinced  that  in  this  practical  co-operation  lies 
the  ultimate  secret  of  success  in  Great  Britain  for  the 
electrical  industry,  and  we  hope,  at  later  dates,  to  revert 
periodically  to  a  discussion  of  the  way  in  which  this  energetic 
campaign  is  being  developed  in  the  United  States.  It 
cannot,  however,  at  the  present  time,  be  too  strongly 
emphasised  that  already  this  matter  has  in  America  passed 
through  the  stage  of  the  visionary  ideal  into  that  of  practical 
working  politics  ;  and  not  only  so,  but  actual  results  have 
been  obtained  by  the  participating  interests.  We  therefore 
hope  that  British  interests  will  not  be  too  conservative  to 
promote  an  attempt  at  active  co-operation  on  somewhat 
similar  lines  for  the  ultimate  benefit  of  the  industry. 


ELECTRICITY    SUPPLY     IN     LONDON     ANT> 

NEW    YORK. 


„,  In    our    "  Correspondence "     columns 

The  Electrical    ,     ■,  ■  ^       i\,      t  j 

p    „     .  to-day  we  print  a  letter  from  a  modern 

"  Diogenes,"  who,  however,  is  apparently 
in  search  of  a  job,  and  utters  a  cry  from  the  heart  regarding 
the  diflBculty  of  finding  it,  and  the  iniquity  of  the  con- 
ditions which  hinder  so  able  and  accomplished  a  young  man 
from  attaining  to  a  position  of  superior  responsibility  and 
corresponding  emoluments  ;  with  an  audacity  which  com- 
mands admiration  he  sweeps  all  the  troubles  and  grievances 
of  the  electrical  industry  aside  to  make  way  for  his  own 
particular  complaint,  declaring  that  the  only  real  and 
substantial  injustice  is  the  method  of  filling  vacancies  m 
public  supply  undertakings  which,  he  says,  is  now  in  vogue, 
especially  in  connection  with  municipal  concerns. 

Wire-pulling  is,  naturally  enough,  the  means  by  which 
the  wasters  and  job-cadgers  who  are  ousting  the  "  shining 
lights  "  of  the  profession  have  gained  their  ends,  with  the 
lamentable  result  that  these  embryonic  stars  are  transferring 
their  distinguished  abilities  to  Colonial  "climes."  The 
wasters,  having  filled  the  vacancies  from  which  their 
victims  have  been  ousted,  appear  to  become  reversed,  for  the 
next  proceeding  is  the  reduction  of  salaries,  whereas  we 
should  have  expected  them  to  be  increased.  Despite  the 
latent  lummosity  of  the  "  best  young  men  "  who  have  got 
left,  they  are  debarred  from  becoming  members  of  the 
Institutions  by  the  "absurd  qualifications"  demanded  by  the 
latter,  which  apparently  are  not  willing  to  accept  them  at 
their  own  valuation,  and  are  therefore  branded  as  worthless. 
The  nnanimity  of  the  scores  of  disheartened  young  men 
whose  ability  lacks  appreciation  is  touching,  if  not  con- 
vincing. Can  nothing  be  done  to  remedy  this  deplorable 
state  of  things  ?  Or  must  "  Diogenes"  return,  disconsolate, 
to  his  lonely  tub  ? 


Br  M.  TAPPLEY 


TuK  data  on  which  the  following  remark*  are  based  are  the 
I'JIO  Htatistirrs  for  London  and  corresponding  -•  •  •'.s  for 
New  York  (the  latter  being  reprfxluced  in  a  re<  -ae  of 

rinduatrie  Eledrique,  inter  alia).  As  in  any  comparison 
in  which  London  developments  are  involved,  we  are  faced 
with  the  difficulty  of  determining  preci.sely  which  an--"  -*- ''ild 
be  included  in  "  London,"  and  of  estimating  the  \  ju 

TABLE  I. 


Total  number  of  street  lampH 

Number  of  Auer  gas  lamps 

Number  of  petrol-?a3  lamps... 

Number  of  arc  lamps — Enclosed 
,,  „  —Open 

,,  „  — Flame 

„  „  — Unclasaifiedt 

—Total 
No.  of  incandescent  lamps — Carbon... 
„     —Metallic 


76,000 

44.500 

1,800 


7.910 
Negligible  1,750 
10,000  6.50O 


—Total 


18,250 


I 


17,000 


12,300 


*  Group  of  towns  named  below. 


+  Mainly  "open." 


of  these  areas.  As  is  well  known,  the  greater  part  of  the 
day  population  in  many  London  areas  quits  the  central  for 
suburban  areas  at  night  (in  the  City  alone  it  is  estimated 
that  the  temporary  or  "  day  "  population  of  the  673  acres 
within  the  boundaries  exceeds  1  million).  Again,  in  the 
case  of  a  number  of  the  London  electricity  supply  companies 
and  Corporations,  no  reliable  statistics  are  available  concern- 
ing the  population  served.  .Hence,  though  we  can  say  that 
the  area  covered  by  New  York  is  now  about  203  sq.  miles, 
populated  by  about  5  million  inhabitants,  we  cannot  regard 
"  London  "  as  denoting  any  specific  area  and  population. 
The  following  figures  may,  however,  be  taken  as  approxi- 
mately correct  for  the  various  districts  stated  : — 

Area  (sq.  miles).  Population. 

Greater  London           693  7,300.000 

County  of  London       117  4,873,000 

Met.  boroughs' supply  areas ...         170  3,000,000 

Outer  electric  supply  areas*  ...         100  1,500,000 

•  Inclnding  Barnes,  Bromley,  Finchley,  Hornsey,  Richmond,  Wimbledon, 
Barking,  Beckenham,  Bexley,  Croydon,  East  Ham,  Eritb,  Leyton,  Walthaim- 
stow,  West  Ham. 

The  first  two  rows  of  the  above  table  are  approximate 
census  figures,  and  the  last  two  rows  are  deduced  from  the 
published  statistics  of  electricity  supply  in  the  areas  con- 
cerned ;  the  latter  figures  do  not  include  the  supply  ar»a» 
of,  or  population  served  by,  the  various  London  "  supply 
companies  "  or  "  corporations  " — which  areas  and  pc^pulations 
considerably  overlap  the  figures  for  the  metropohtAu 
boroughs  and  suburban  areas  considered. 


TABLE  ir. 


Carried  on  iron  poles    ... 

.,         „  w'lod  posts  ... 

„         ,,  brackets 
Supplied  on  low  '.ension  D.c  system... 

,.  „      .,  ,,         A.(-  ,, 

„  high      „       DC.         „     ... 
„        „  „     series  a.c.  system 

Through  overhead  lines 

,,        underground  cables 


No.  of 

arc  lamps. 

...  S.OoO 
...  !>,970 
87 
...  7,614 
639 
...  2.322 
..  6,539 
...  8,812 
...     8,802 


Mo.  of 

niament  lamp* 

2,684 
9,355 

112 
2,57» 

344 

So 

9,49<i 

9,55« 

2,S»3 


For  the  purpose  of  the  present  article,  it  is  advisable  ta 
separate  the  statistics  for  the  borough  and  suburban  areaa  ; 
generally  speaking,  the  load  factor  of  supply  is  about  5  per 
cent,  higher  in  the  latter  than  in  the  former  areas  (chiefly 
owing  to  uhe  relatively  small  evening  load  in  many  central 
areas),  and  street  lighting  supply  requires  a  much  larger 
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percentage  of  the  total  station  output  in  the  suburban  than 
in  the  town  areas  (see  also  later). 

Comparing  street  lighting  conditions  in  London  and  New 
York,  Table  I  shows  the  higher  standard  attained  in  the 
latter  city.  The  number  of  arc  lamps  employed  in  New 
York  is  more  than  twice  the  number  reported  as  in  use  in 
London,  and,  though  the  actual  number  of  incandescent 
lamps  is  higher  in  the  latter  case,  the  proportional  develop- 
ment, taking  into  account  the  greater  area  and  population 


Auer  lamp         

Metallic  filament  lamp 

Open  arc  

Enclosed  arc      

Flame  arc  


TABLE  III. 
London. 

45s.  to  95s, 
mean  71b.  (50 
£15-£20 


'5s.       1 
o.P.)  / 

{ 


£12-£21  ;  mean  £17 


New  York. 

958.  to  1153.  60C.P, 
1078.  to  1198. 
(69-92  watts) 

£19  53.— £20  158. 

(460  watts) 
£33  12s.  (12  amps.) 


served,  is  considerably  lower.  The  most  striking  feature  of 
the  London  data,  considered  alone,  is  the  enormous  extent 
to  which  metallic-filament  lamps  are  now  employed  in  street 
lighting.  In  the  larger  thoroughfares  the  predominance  of 
the  flame  arc  over  other  types  is  being  rapidly  asserted. 

The  analysis  of  street  lighting  supply  conditions  and 
practice  in  New  York  (Table  II,  from  recent  official  report), 
shows  the  great  predominance  of  the  high-tension  alternating- 
current  system  and  the  wide  application  of  overhead  lines — 
perticularly  to  the  supply  of  incandescent  lamps.  Unfortu- 
nately, no  corresponding  figures  are  available  concerning 
London  street  lighting;  but  readers  will  at  once  recognise  the 
characteristic  features  of  American  practice. 

TABLE  IV. 

Town.  Suburban. 

toad  Factor— L. A.  undertakings  (%)  ...  1898  23*04 

Co.  undertakings 16"58  22'09 

Average       1735  2277 

Average  price  per  KW.-hr.  (d.)   ...         ...         3'3  2'7 

No.  of  public  arc  lamps ...  6,543  2,365 

Ditto,  incandescent  lamps  ...         ...  5,861  12,502 

Per  cent,  total  sales  public  lighting      ...         12  24 

Town  and  Suburban  Areas  Combined. 


No.  of  consumers 
Units  sold,  1910 


Per   cent,   total     sales 
motors  and  cooking 

Ditto,  for  lighting    ... 

Authorised     capital      of 
stations       

Ditto,  all  stations  in  U.K. 


for 


157,000 

288,000,000 

(  =  43  units  per  head  population 
per  annum), 
motors 
>  •  • •  •  o^ 

68 

London 

£25,000,000 
£46,000,000 


Turning  to  the  cost  of  energy  supply,  maintenance  and 
repairs  per  annum,  it  is  clear  from  Table  III  that  the 
annual  costs  in  New  York  are  from  60  per  cent,  to  100  per 
cent,  higher  than  in  London  ;  the  average  candle-power 
per  lamp  is  somewhat  higher  in  New  York,  as  also  are  the 
burning  hours,  but  these  factors  alone  do  not  account  for 
the  wide  discrepancy  between  the  two  sets  of  figures. 

In  ten  of  the  inner  and  three  of  the  suburban  London 
areas  considered,  sti*eet  lighting  is  charged  by  meter,  the  price 
per  unit  ranging  from  TO  to  1  -Bd.  per  unit  in  the  boroughs,  and 
from  2-5  to  3-Od.  per  unit  in  the  suburban  areas.  The  corres- 
ponding averages  are  l-4Gd.  per  unit  and  2-8d.  per  unit, 
i.e.,  34-4  per  cent.,  and  60  per  cent,  of  the  average  tariffs 
for  private  lighting,  in  the  respective  groups  of  under- 
takings. The  favourable  terms  on  which  electrical  energy 
is  available  for  street  lighting  hi  London  should  rapidly 
lead  to  more  liberal  illumination  than  is  at  present 
provided. 

General  Supply  Condi/ions  in  London. — The  writer  has 
adopted,  for  the  purpose  of  the  present  comparisons  and  con- 
siderations, groups  of  32  "town"  and  15  "suburban" 
stations  ;  a  recent  writer  in  the  Elekiroiechnische  Zei/schrifi, 
dealing  with  the  general  electrical  development  of  London, 
arranged  groups  of  80  "town"  and  39  "suburban" 
stations — apparently  including  in  the  latter  group,  the 
undertakings  which  were  to  have  been  included  in  the  1908 
extension  of  the  London  Electricity  Supply  Area  (see 
Garcke's  Manual,  1911,  Map,  page  10).  It  is  interesting 
to  note  that,  on  the  latter  ba»i*,  about  70  per  cent,  of  the 


total  generating  capacity  of  suburban  stations  is  owned  by 
local  authorities,  and  80  per  cent,  by  companies,  whereas,  in 
the  town  areas,  these  figures  are  almost  exactly  reversed  (total 
generator  capacities  70,500  kw.  and  227,000  KW.  respec- 
tively). Other  interesting  statistics  from  the  same  source 
are  shown  in  Table  IV. 

Reverting  to  our  present  classification,  it  appears,  from 
Table  V,  that  approximately  95,000  consumers  are  supplied 
by  the  town  stations  (excluding  the  supply  companies),  and 
about  29,000  by  the  suburban  stations — these  figures  are 
respectively    8*17    per    cent,    and    ]*94  pei-   cent."  of    the 

TABLE  V. 


"Inner" 

"Outer" 

Total 

group. 

group. 

No.  undertakings  considered   .  • . 

32 

16 

47 

Estimated  population  served*  ... 

3,000,000 

1,500,000 

4,600,000 

Supply  area*       

170 

100 

270 

No.  of  consumers           

95,000 

29,000 

124,000 

No.  of  stations  providing  D.c. . . . 

23 

12 

35 

,,               „               ,,               A.C.  ... 

18 

7 

25 

KW.  capacity  generating  plant... 

250,000 

39,000 

289,000 

KW.  connections 

360,000 

62,000 

412,000 

KW.  maximum  load       

160,000 

19,000 

169,000 

H.p.  motor  connections 

120,000 

19,000 

139,000 

♦  See  text. 


corresponding  populations.  The  total  capacity  of  the 
generating  plant  installed  in  the  "  town  "  stations  is  close  on 
250,000  KW.,  while  that  in  the  "suburban"  stations  is 
nearly  39,000  kw.  ;  this  machinery  supplies,  approximately, 
360,000  KW.  and  52,000  kw.  respectively  of  connected  load 
and  150,000  kw.  and  19,000  KW.  of  maximum  demand- 
The  total  motor  connections  are  120,000  h.p.  in  the  town 
and  19,000  h.p.  in  the  suburban  areas.  Corresponding 
averages  per  station  are  : — 


Total 


Town. 

Per  KW. 
Generator 
capacity. 


Generator  capacity,  KW. 
Connected  load,  kw. 
Maximum  demand,  kw. 
Motor  connections,  h.p. 


Total. 


Suburban, 

Per  KW. 
Generator 
capacity. 


2,600 
3,500 
1,270 
1,270 


1-34 
049 
0-49 


Direct-current  supply  is  available  in  72  per  cent,  of  the 
"  town  "  and  80  per  cent,  of  the  "  suburban  "  supply  areas, 
whUe  alternating  current  is  provided  (alone  or  in  addition  to 
D.c.)  in  56  per  cent,  of  the  town  and  47  per  cent,  of  the 
suburban  areas. 

The  average  private  lighting  tariff  in  the  suburban,  as 
well  as  in  the  town,  areas  is  A^d.  per  unit  (as  compared  with 
4|d.  per  unit  for  the  whole  country).  Motor  supply,  at  an 
average  tariff  of  l^d.  per  unit,  is  cheaper  in  the  town  than 
in  the  suburban  districts,  where  the  average  price  for  power 
supply  is  2*0d.  pei-  KW.-hour,  and  is  thus  practically  identical 
with  the  average  power  tariff  for  the  whole  of  the  United 
Kingdom. 

Though  electricity  for  lighting  purposes  is  available  at 
the  same  average  rate  in  suburban  areas  as  in  the  inner 
borough  areas  considered,  gas  ranges  from  2s.  5d.  to 
48.  3d.  in  'che  suburbs,  as  against  Is.  7d.  to  3s.  5d.  in  the 
Metropolitan  Boroughs.  The  19^  per  cent,  higher  average 
price  per  1 ,000  cb.  ft.  of  gas  in  the  outer,  as  compared  with 
the  inner,  London  areas  (3s.  Id.  as  compared  with  2s.  7d. 
per  1,000  cb.  ft.),  is  a  powerful  factor  favouring  suburban 
electricity  development,  and  should  certainly  be  noted  by  all 
persons  directly  or  indirectly  interested  in  the  latter. 


Patent    Application. — Messrs.    Baxekdale    <t    Co. 

and  the  Wolf  Safety  Lamp  Co.,  Ltd.,  have  applied  for  the 
restoration  of  pat«nt  No.  5,542  of  1900  for  "  Improvementa  in 
Safety  Devices  for  Miners'  Safety  Lamps,"  eranted  to  Messrs.  C. 
Darrah,  jun.,  aaid  J.  G.  Patterson. 
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CORRESPONDENCE. 

letters  recffirfid  by  ut  after  5  P.M.  ON  Tuesdat  canrurt  appear  vniU 
the  folUitving  week.  Correxportdtnii  nhould  forward  th^ir  communi- 
catioiu  at  t/te  earli«Jit  pontille  nioment.  No  letter  can  hn  puhluhed 
v/nle»>  we  fuive  the  writer  s  name  arid  address  in  our  possession. 


Printing  "  Transactions.'' 

lu  your  issue  of  January  19th  you  refer  to  the  very  con- 
venient arrangement  that  has  been  adopted  by  the  American 
Society  of  Civil  Engineers,  in  printing  their  Transactions  in 
Buch  a  manner  tliat  separate  papers  can  be  removed  without 
destro)  ing  the  completeness  of  another  paper. 

It  would  be  a  great  boon  if  the  Institution  of  Electrical 
Engineers  were  to  adopt  a  similar  course,  and  I  would 
suggest  that  this  plan  would  be  particularly  useful  if  applied 
to  the  annual  index  to  Science  Abstracts .  The  different  sub- 
divisions of  subjects  should  be  able  to  be  separated,  so  that 
one  could  file  all  the  index  references  to  each  subject 
together. 

If  this  were  done,  it  would  be  possible  to  search  through 
the  index  of  any  one  subject  for  years  back  without  having 
to  open  the  index  of  each  year,  which  process  makes  such  a 
search  so  tedious  at  present. 

A.  J.  MakoTrer. 

January  21th,  1912. 

[We  have  frequently  had  the  same  experience,  but  doubt 
whether  it  would  be  practicable  to  adopt  the  principle  in  the 
case  of  an  index  with  so  many  subdivisions.  A  better  plan 
would  be  to  issue  a  separate  index  at  intervals  of  five  years, 
combining  the  indexes  of  the  corresponding  volumes  in  one. 
This  would  be  an  easy  thing  to  do,  and  would  save  an 
immense  amount  of  labour,  as  well  as  wear  of  the  bindings. — 
Edb.  E.R.] 


Old  Carbon  Ends. 


I  have  read  with  interest  the  letter  by  Mr.  Runnett  on  the 
above  subject,  but  am  afraid  that  the  value  of  the  time  taken 
by  him  in  the  process  which  he  mentioned,  would  far  exceed 
the  cost  of  buying  frtsh  carbons.  However,  I  have  several 
times  been  asked  for  an  opinion  as  to  what  is  the  best  method 
of  using  up  old  carbon  ends,  and,  where  the  consumer  has  a 
large  quantity,  have  always  recommended  that  the  ends 
should  be  thrown  on  the  private  coal  heap ;  if  a  few  are 
put  in  the  fire  and  banked  round  with  coal,  you  will  find  that 
the  fire  will  last  for  some  hours  longer  than  would  be  the 
case  if  only  coal  were  used. 

Even  if  the  fire  has  gone  out,  you  will  often  find  that 
pieces  of  carbon  remain  only  slightly  burnt  away,  and  they 
can,  of  course,  be  used  again. 

W.  G.  Mayer. 

London,  N.,  January  2ith,  1912. 


The  Association  of  Consnltinar  Engineers. 

In  your  last  issue  you  said  that  "  a  grave  injustice  is  being 
attempted  upon  men  who  are  outside  the  Civils.  ..." 
As  I  am  not  a  member  of  the  Civils,  and  as  I  supported  the 
chairman  at  the  meeting  in  connection  with  the  Association 
of  Consulting  Engineers,  I  am  writing  to  point  out  to  you 
that  I  do  not  consider  such  a  statement  is  at  all  justifiable. 
I  am  strongly  of  the  opinion  that  an  Association  is  needed 
which  will  concern  itself  with  matters  affecting  the  welfare 
of  consulting  engineers. 

As  the  chairman  pointed  out  at  the  meeting,  if  one  starts 
any  society  or  association,  of  which  the  conditions  of 
membership  are  not  strict,  then  in  later  years  it  is  always 
found  that  members  have  been  admitted  whom  it  would  have 
been  better  not  to  have  elected. 

If  an  ass(»ciati<  n  or  society  starts  with  very  strict  con- 
ditions of  membership,  then  at  a  later  date  it  is  always  quite 
easy  to  relax  these  conditions  if  found  desirable. 

The  present  Association  is  one  that  must  be  very  careful 
indeed  about  its  conditions  of  membership  and  its  rules. 
For  this  reason  I  am  strongly  of  the  opinion  that  the  first 
members  of  the  Association  should  be  selected  on  the  strictest 
possible  basis,  a,nd  I  am  therefore  in  favour  of  the  corporate 
naembership  of  the  Civil  Engineers  being  made  a  condition 
^  membership  of  the  Association  in  addition  to  the  other 


qualifications,   although  this  condition  precludes  me  from 
joining  the  Association. 

I  consider  that  the  .As-sociation  should  start  life  with  its 
original  mcml>er8  selected  on  the  strictest  pcjssible  basis.  Let 
these  meniljers  then  get  together,  let  them  ele<t  their  com- 
mittee, and  let  them  >.'et  the  rules  into  final  shape.  If  the 
matter  is  carried  out  in  this  way,  which  I  consider  is  the 
right  way,  thf-n  I  am  quite  content  to  abide  by  their  final 
decision  as  to  the  cond  tions  of  raemVjership. 

If  they  finally  decide  that  corporate  membership  of  the 
Civil  Engineers  is  a  necessary  condtion,  I,  for  one,  will  take 
the  necessary  steps  to  try  and  qualify  myself.  After  all,  we 
have  to  remember  that  the  Civil  Engineers  is  the  parent 
engineering  society  in  this  country. 

The  Committee  has  done  very  good  spade  work.  Let 
the  corsulting  engineers  who  are  eligible  under  the 
strict  conditions  join  the  Association  as  soon  as  possible, 
elect  their  own  committee,  and  give  us  the  final  copy  of  the 
rules. 

W.  DaddeU. 

"Westminster,  January  23rd,  1912. 


A  Saffgestion  to  Tramway  Managers  and  Others. 

There  are  considerable  possibilities  in  the  tramway  world 
which  have  yet  to  be  taken  in  hand  by  the  tramway  autho- 
rities. At  present  we  have  got  as  far  as  the  *'  Parcel  carry- 
ing "  business.  There  should  be  no  reason  why,  once  having 
started  to  carry  parcel  traffic,  they  should  not  carry  heavy 
merchandise  between  two  places  which  happen  to  be  on  their 
system. 

The  one  trouble  in  connection  with  this  proposition  is 
that  of  dislocating  the  passenger  traffic  :  but  the  anxiety  of 
all  station  engineers  to  fill  up  their  load  hollows  should  cause 
them  to  run  a  special  service  for  the  carrying  of  merchandise, 
&c.,  during  the  slack  hours,  so  that  they  could  bring  up  the 
load  factor,  and  at  the  same  time  not  interfere  with  the 
existing  traffic. 

Where  a  firm  has  two  places  of  business  on  a  tramway 
system,  special  tracks  could  be  laid  down  so  as  to  run  the 
vans  right  into  the  goods  thed.  It  is  not  likely  that  many 
firms  would  have  two  places  of  business  in  one  town,  but 
there  are  several  firms  who  deal  with  one  another,  and  if 
they  all  had  the  lines  running  into  their  sheds  or  works, 
very  considerable  business  could  be  obtained. 

With  regard  to  the  question  of  expense,  an  arrangement 
could  be  come  to  between  the  authorities  and  consigners  for 
each  to  bear  a  portion  of  the  cost  of  the  permanent  way  and 
overhead  work,  while  the  authorities  themselves  would  supply 
the  electrically-driven  vans  or  trucks  :  or,  alternatively,  these 
could  be  provided  by  the  consigners. 

It  would  be  preferable  that  all  drivers  should  come  under 
the  supervision  of  the  authorities,  and  the  authorities  would 
charge  for  the  services  of  the  man  and  for  the  energy  con- 
sumed, a  meter  being  provided  on  each  truck.  The  price 
charged  for  the  energy  would  include  for  the  use  of  the  lines, 
wear  and  tear,  depreciation  and  interest  on  capital. 

In  several  districts  there  are  a  number  of  concerns  with 
running  powers  over  each  others'  lines,  and  difficulties  might 
here  arise.  These  difficulties,  however,  could  be  surmounted 
in  the  same  manner  as  the  interchange  of  the  passenger 
traffic. 

Further,  if  it  were  possible  to  connecu  the  tramway  system 
up  with  the  railway,  there  would  be  considerable  traffic  that 
could  have  been  taken  over  the  tramway  svstera  from  the 
■warehouses  on  to  the  railways,  which  is  at  present  carted  on 
lorries,  and  Ht  night  there  shouUI  be  no  diffit.ulty  in  taking 
the  ordinary  railway  truck,  assuming  the  tramway  gauge  is 
correct.  Of  cou.se,  owing  to  the  size  of  tramway  rail,  in  some 
cases  there  would  have  to  be  a  limit  as  to  the  weight.  The 
electrically  driven  trucks  could  be  arranged  so  as  to  draw 
a  railway  truck  when  required. 

The  above  is  as  the  title  suggests,  only  a  suggestion,  but 
there  is  no  reason  why  a  feasible  scheme  should  not  be 
evolved  on  the  lines  stated. 

The  trackless  trolley  has  now  become  a  fact,  and  this 
system  lends  itself  to  a  much  greater  extent  to  the  carry- 
ing of  merchandise  than  the  tramway  system  ;  electrically- 
driven  vans,  owned  either  by  the  authorities  or  by  private 
concerns,  should  be  allowed  to  take  power  from  the  overhead 
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lines,  the  power  being  metered  on  eacli  van,  and  the  price 
charged  according  to  the  current  consumed.  These  vans 
could  run  along  the  system  day  and  night,  as  the  passenger 
service  is  usually  very  infrequent  on  these  systems.  No 
doubt  the  going  would  be  slow  with  heavily-laden  vans, 
but  the  trolley  could  easily  be  taken  off  the  line  so  that  a 
passenger  van  could  pass,  when  required. 

It  is  to  be  hoped  that  the  splendid  opportunities  offered 
by  the  trackless  trolley  system  will  be  taken  up  by  some  of 
the    enterprising    managers,     and     the     necessary    powei-s 

obtained. 

L.  J.  Lepine,  A.M.I.E.E. 

Bradford,  January  2Qth,  1912. 

I 


The  Electric  Vehicle, 


I  have  read  your  interesting  article  of  the  26th,  "  The 
Electric  Vehicle."  You  cite  American  progress,  and  say, 
*'  What  are  \\je  doing  ? — Nothing."  Except  here  and  there 
some  financial  juggling  and  foisting  of  wild  cat  schemes  on  the 
public.  These  latter — you  are  emphatically  right — obtain  the 
support  which  honest,  bed-rock  ventures  lack. 

1  have  nothing  to-day  for  publication  or  advertisement, 
but  I  would  say  1  have  been  doing  something  for  2h  years. 
For  nearly  a  year  I  was  up  against  the  prejudice  of  self- 
sufficient  ignorance  in  high  (and,  no  doubt,  over-paid)  places. 
Capitalists  and  directors  of  electrical  enterprises  were  de- 
terred from  participating  in  the  commercial  demonstration 
of  the  De  Martis  lead  battery,  by  the  advice  of  their  experts, 
who  did  nob  trouble  to  investigate  the  invention — although 
it  had  achieved  a  long  series  of  remarkable  triumphs  accord- 
ing to  the  varied  desires  of  the  numerous  parties  testing 
same — but  dismissed  it  as  impracticable,  because  the  text- 
books said  so,  and  on  the  ground  also  "  that  nothing  which 
had  not  hitherto  been  could  ever  be." 

Out  of  400  or  500  people  supposed  to  be  more  or  less 
conversant  with  electrical  lighting  and  traction,  I  secured 
two  or  three  leading  men.  Others  followed.  Batteries  were 
built,  and  three  months'  phenomenal  testing  was  carried  out  at 
Faraday  House.  The  sceptics  asked  for  this.  They  have 
got  it,  and  ask  for  more,  some  even  hoping  to  come  in 
when  the  commercial  question  is  finally  established  for  trac- 
tion as  well  as  lighting,  as  it  was  at  the  beginning. 

No  one  has  had  any  money  out  of  the  enterprise  yet. 
What  has  been  spent,  and  is  in  hand  to  spend,  has  been  all 
dragged  in.  The  indications  are  quite  good  and  hopeful 
that  a  revolution  will  be  effected  in  the  hire  of  traction  and  town 
vehicles,  motor-'buses,  vans,  lorries  and  motor  launches. 
But,  until  we  can  invite  you  to  witness  these  achievements, 
my  only  object  in  replying  to  your  article  is  to  say  that 
something,  absolutely  dependent  upon  hard  and  very  uphill 
work,  is  being  quietly  done. 

Harry  E.  Winter. 

London,  S.W.,  January  '22th,  1912. 


Earthed  Concentric  System. 

May  I  point  out  two  very  serious  drawbacks  to  the 
diagram  of  connections  of  a  lamp  fed  from  an  earthed  con- 
centric system,  accompanying  "  Earthed  Outer's  "  letter  to 
you  in  your  issue  of  this  week  ? 

AVith  the  arrangement  shown  (1)  the  lamp  and  nearly  the 
whole  of  the  branch  circuit  is  always  aUve  ;  (2)  the  lamp 
will  be  switched  on  if  an  earth  occurs  anywhere  between  the 
lamp  and  the  switch.  Both  these  drawbacks  are  obviated 
if  the  Institution  rule  is  complied  with. 

C.  H.  W. 

[As  regards  (J j,  is  tjjis  really  a  serious  drawback?  In 
ordinary  installations  it  is  a  matter  of  pure  luck  whether  the 
lamp  is  continuously  alive  or  not,  as  it  is  seldom  that  care  is 
taken  to  ensure  that  the  switch  is  put  on  the  outer  rather 
than  the  neutral  side  of  the  lamp,  and  no  inconvenience 
appears  to  result  :  the  Rules  do  not  refer  to  this  point,  where 
both  leads  are  insulated.  In  any  case,  one  of  the  conductors 
leading  to  the  switch  must  necessarily  be  alive.  Objection 
(2j  is  really  an  ad\'autage,  for  an  earth  on  the  switch  lead  is 
at  once  indiciited  automatically,  without  damage  to  any- 
thing ;  if  the  switch  were  on  the  other  pole,  an  earth  would 
blow  the  fuse. — Ens.  E.R.] 


The  arrangement  shown  by  "  Earthed  Outer  "  xs  con- 
sidered bad  practice  for  several  good  reasons. 

With  such  connections,  a  larger  proportion  of  the  system  ii 
in  a  constant  state  of  electrical  stress,  the  wiring  being 
charged  right  through  the  lamps  up  to  the  switch,  even  when 
the  switch  is  "  off." 

The  practical  disadvantages  of  this  are  :  that  there  is  more 
dust  deposition,  risk  of  electrolysis  and  general  leakage. 
The  most  serious  defect,  however,  is  that  putting  "  off  "  the 
switch  does  not  make  the  lampholder  "  dead,"  and  anyone 
touching  the  live  terminal  and  any  earthed  object,  -such  as  a 
damp  wall  or  the  brass  work  of  the  fittmg,  gets  a  shock. 

If  the  positions  of  lamp  and  switch  are  reversed,  then  only 
the  short  length  of  inner  wire  up  to  the  switch  remaini 
"  live  "  when  the  switch  is  "  off,"  and  the  holder  may  be 
freely  handled,  as  it  is  quite  "  dead." 

It  seems  to  me  that  this  latter  method  of  connection  is  th« 
correct  interpretation  of  the  relative  I.E.E.  rule. 

The  diagram  of  connections  is  reminiscent  of  the  engineer 
near  Dublin,  who  fitted  his  stop  valve  on  the  engine's 
exhaust  pipe,  and  this  worked  fairly  well  tdl  one  day  he 
slackened  the  nuts  on  the  cylinder  cover. 


Donald  Siueatou  Muni'o. 


Edinburgh,  January  '21  th,  1912. 


[In  considering  this  little  problem  care  is  necessary  not  to 
widen  the  issue.  The  method  in  question  is  only  applicable 
when  the  lamp  is  on  the  run  of  the  wiring  ;  if  the  lamp  is, 
say,  in  the  middle  of  a  ceding,  the  switch  on  the  wall,  and 
the  circuit  in  the  angle  between  them,  the  unorthodox  con- 
nection offers  no  advantage,  for  if  it  is  used,  then  a  double 
conductor  must  be  run  to  the  lamp  point,  to  take  the  inner 
there  and  back  again.  Returning  to  the  actual  case  put 
forward,  ^here  the  lamp  point  is  at  the  junction  of  the 
main  and  switch  wires  (see  sketch  in  our  last  issue),  the 
amount  of  wire  alive  is  practically  the  same  in  either  case. 
Dust  deposition  and  electrolysis  ought  not  to  come  into 
question  with  an  earthed  concentric  system,  but  if  they  do, 
they  are  identical  in  the  two  cases.  The  only  valid  argu- 
ment against  the  method  seems  to  be  that  it  keeps  part  of 
the  lampholder  ahve  ;  this  commonly  happens  on  insulated 
systems  with  bayonet-holders,'  without  apparently  incon- 
veniencing anyone.  Obviously  the  method  suggested  could 
not  possibly  be  used  Avith  concentric  holders,  as  the  outer  of 
the  holder  being  earthed  would  keep  the  lamp  burninj; 
continually. — Eds.  1':.R.] 


'*  Electric  Cranes  and  Hoists." 

I  do  not  want  the  reviewer  of  my  book  on  "  Electric 
Cranes  and  Hoists  "  to  feel  that  I  am  turning  on  the  hand 
that  feeds  me,  but  there  is  a  matter  of  minor  importance 
which  should  be  corrected. 

Referiing  to  the  last  chapter,  on  the  "  Properties  of 
Sections  and  Conductors,"  the  reviewer  says  this  "  seems  en- 
tirely superfluous,  for  every  engineer  possesses  a  pocket-book." 

Apart  from  tables  which  are  necessary  in  a  complete 
manual,  there  are  heavy  tables  on  the  moments  of  inertia  of 
flats,  rectangles  and  angles,  remote  from  the  neutral  axis. 
The  preparation  of  these  tables  alone  took  more  than  12 
months,  and  the  object  was  to  provide  designers  with  tables 
which  would  enable  them  to  design  girders  in  much  the 
same  waj^  as  a  busy  business  man  uses  a  ready  reckoner. 
As  far  as  I  am  aware,  the  tables  referred  to  are  original,  and 
I  feel  confident  that  if  my  reviewer  looks  into  the 
matter,  he  will  readily  admit  that  they  are  unique.  I  thank 
him  for  his  generous  appreciation  of  my  work. 


U.  U.  BroojfhtOQ. 


Brighton,  Jamuury  '24iA,  1912. 


My  attention  has  been  called  to  a  sentence  used  in 
reviewing  Mr.  Broughton's  excellent  book  on  **  Electric 
Cmnes  and  Hoists."  (The  review  appeared  in  your  issue  of 
January  12th.)  It  was  stated  that  the  last  chapter,  on  the 
jiropcrtics  of  sections  and   conductors,  seemed   superfluoue. 
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It  should  have  been  menfcioned  that,  in  addition  to  the  table* 
of  British  Standard  Sections  (Encrincerinj^  Standards  Com- 
mittee) and  the  tables  of  properties  of  annealed  copper  con- 
ductors (London  Electric  Wire  Co.),  Mr.  Hrou^hton  has 
included  original  tables  of  moments  of  inertia  of  equal 
angles,  of  rectangles  and  of  flats.  The  object  of  these 
tables  is  to  save  the  designer  time  and  trouble.  While 
adhering  to  the  original  notion  in  my  mind  that  everything 
possible  should  be  done  to  keep  the  price  of  a  text-book  as 
low  as  possible,  credit  should  have  been  given  Mr.  Broughton 
for  his  original  tables.  The  others  might,  in  the  writer's 
opinion,  have  been  omitted. 

The  Reviewer. 


The  Economy  of  Electric  Cooking. 

I  note  your  correspondent's  letter  of  last  week,  in  which 
he  suggests  that  the  extra  loss  due  to  cooking  by  other 
methods  than  the  electric  way  is  immaterial  from  a 
nutritive  point  of  view.  As  one  of  those  who  have  drawn 
special  attention  to  this  economical  feature  of  electric 
cooking,  I  should  like  to  say  that  I  differ  very  considerably 
from  him.  Though  what  is  driven  off,  is  practically  all 
water,  it  is  water  that  was  previously  in  combination  with, 
or  physically  a  part'of,  the  meat,  and  not  actually  free  water 
in  the  ordinary  acceptation  of  the  term.  Even  your 
correspondent  will  admit  ihat  all  the  water  should  not  be 
driven  off  and  the  joint  reduced  to  a  cinder.  There  is  all 
the  difference  between  a  luscious  grape  and  a  dried  skinny 
raisin,  yet  they  are  the  same  thing,  except  that  in  the  latter 
case  the  water  has  been  evaporated.  Dried  fruits,  as  sold  by 
the  grocer,  are  admittedly  nothing  like  as  palatable  as  the 
fresh  fruit,  and  are  only  eaten  as  a  substitute  when  the 
freeh  variety  cannoi)  be  obtained.  Though  only  the  water 
is  supposed  to  be  driven  off,  most  of  the  palatability  and 
flavour  has  also  gone,  and  certain  minor  changes  of  a 
chemical  nature  have  taken  place.  Now,  as  mentioned  in 
your  editorial  last  week,  physiologists  maintain  that  the 
more  attractive  a  food  is  to  the  palate,  the  more  good  it  is 
to  the  one  who  consumes  it,  for  the  production  of  digestive 
juices  is  thereby  better  stimulated.  The  human  internal 
economy,  as  at  present  constituted,  cannot  exist  on  food  in 
absolute  tabloid  form,  there  must  be  a  certain  amount  of 
so-called  waste  material  intermingled  with  the  useful,  to 
permit  of  the  proper  assimilation  of  the  latter. 

There  is  no  doubt  that  electrically-cooked  meat  not 
only  tastes  better,  but  also  looks  more  attractive,  as  com- 
pared with  meat  cooked  iu  any  other  way.  Further,  it  is 
cooked  evenly  and  properly  throughout.  It  is  never  half- 
burnt  upon  one  side,  undercooked  on  the  other,  and  partially 
raw  in  the  middle.  Uniformity  of  cooking  is,  of  course,  a 
very  important  matter,  and  the  electrical  method  provides 
that  essential  uniformity,  even  under  the  hands  of  an 
unskilled  cook,  in  a  manner  that  experience  shows  no  other 
method  can  attain. 

I  am  afraid  your  editorial  suggestion  for  a  thorough 
scientific  investigation  into  the  whole  question,  is  not  one 
that  is  likely  to  be  adopted,  as  it  would  be  by  no  means  an 
easy  task,  as  is  the  case  with  all  physiological  problems  ;  yet 
such  an  investigation,  even  if  only  partly  carried  out, 
would  be  of  very  great  interest  and  value. 


R.  Borlase  Matthews; 


London,  S.W.,  January/  2BrfI,  1912. 


May  I  be  allowed  to  say  a  few  words  more,  in  reply  to  the 
editorial  note  with  which  you  honoured  my  previous  letter  on 
this  subject  ? 

Your  note  suggests  that  it  is  not  possible  to  cook  meat  as 
perfectly  by  the  older  methods  as  by  electricity,  but  I,  in  my 
turn,  cannot  agree  with  you.  The  electric  cooker  has  many 
advantages,  and  when  I  can  afford  it,  1  hope  to  go  in  for  one, 
but  although,  in  the  meantime,  I  have  to  have  my  meat 
cooked  by  gas  or  coal,  I  do  not  find  that  it  is  dried  up  or 
toughened  ;  on  the  contrary,  it  is  as  juicy  and  succulent  as 
meat  can  be,  and,  that  being  so,  I  fail  to  see  how  it  can  be 
less  digeM>ible  or  nutritious  than  if  it  had  been  cooked  by 
electricitv. 


There  is  a  goofl  deal  of  truth  in  yonr  suggestion  that 
appetite  is  satisfied  only  by  volume,  but  if  the  food  is  of  low 
nutritive  value,  the  satisfaction  is  only  temporary,  and  hanger 
soon  returns.  A  pound  of  vegetable  marrow  may  be  as 
satisfying  at  the  moment  as  a  pound  of  beef,  although  the 
former  contains  a  much  greater  prof«rtion  of  water,  but  one 
would  very  soon  be  hungry  again  after  a  meal  of  vegetable 
marrow. 

I  quite  agree  with  you  that  further  investigation  of  this 
matter  is  needed.  The  claim  that  electric  cooking  saves 
meat  is  one  which,  on  the  face  of  it,  strikes  the  layman  as 
somewhat  preposterous,  and  unless  it  can  be  substantiated, 
such  a  claim  is  only  likely  to  arouse  suspicion,  and  to  bring 
discredit  on  electric  cooking  and  on  the  electrical  industry  in 
general.  It  seems  a  pity,  therefore,  that  such  a  claim 
should  be  put  forward  by  the  Publicity  Committee  and  in 
the  technical  Press  unless  it  is  proved  to  be  thoroughly  well 
founded. 

I  have  l)een  asked  by  the  editor  of  the  Journal  of  Goa 
Lighting  to  withdraw  the  aspersion  cast  upon  his  journal  in 
my  last  letter.  I  am  sorry  I  referred  to  the  Journal  of  Ga^ 
Lighting  in  the  way  I  did  ;  I  need  hardly  say  that  I  had  no 
serious  intention  of  casting  any  reflection  on  the  veracity  of 
the  journal,  and  I  willingly  withdraw  any  imputation  that 
may  have  been  implied  by  the  words  I  used. 


G.  €.  AUingham. 


London,  Janvary  27th,  1912. 


With  3^  years'  experience  of  an  electric  household,  I  am 
inclined  to  think  Mr.  Good  too  optimistic,  and  to  agree  with 
Mr.  Meares's  friend.  Without  doubt,  electricity  at  a  penny 
will  cook  better  and  more  cheaply  than  coal  or  gas.  But  the 
difficulty  of  heating  the  kitchen  itself  and  the  vast  amount 
of  water  needed  by  the  ordinary  household  has  not  yet  been 
commercially  solved  by  electricity.  For  general  heating  pur- 
poses, electricity  is  only  for  the  rich  ;  for  who  else  can  afford 
to  keep  a  unit  radiator  or  con  vector  going  14  or  15  hours  a 
day  for  each  room  that  is  to  be  inhabitable  this  weather  ? 
Let  us  not  deceive  ourselves.  Doors  cannot  be  kept  locked 
in  practice,  and  radiators  cannot  be  turned  down. 

As  to  water-heating,  what  is  required  is  a  ready  supply 
(not  a  trickle)  of  really  hot  water,  at  any  time  and  at  any 
tap,  bath-room,  bed-room,  or  scullery.  There  is  no  electric 
heater  that  will  do  this  commercially,  say,  for  about  255.  a 
quarter  for  a  small  household. 

For  myself,  I  solved  the  problem  by  cooking  by  the  fire 
which  I  have  to  have  in  the  kitchen  in  the  winter,  and  by 
using  a  gas  water-heater  (Ewart's  Califont),  without  any 
tank,  for  the  hot  water.  This  heater  will  give  a  continuous 
supply  of  water  at  140°  F.  at  full  bore  of  a  |-in.  tap.  and 
has  averaged  17s.  to  20s.  a  quarter  for  a  household  of  three 
persons  with  frequent  visitors  (including  28.  meter  rent, 
gas  at  2s.  lOd.).  Hot  water  is  available  in  a  matter  of 
seconds. 

I  am  afraid,  therefore,  that  Mr.  Good's  opinion  of  the  gas 
heater  must  be  modified.  Even  the  devil  should  be  given 
his  due  !     Nevertheless,  I  am  anxious   to  learn  where  the 


£5  electric  water-heater  can  be  bought. 


January  29th,  1912. 


F.  E.  C. 


Capital  and  Labonr. 

At  first  reading  it  would  appear  that  "  Capitalist's  "  letter 
in  your  last  issue  was  an  attempt  to  pull  someone's  leg  ;  but 
as  it  may  be  taken  seriously,  it  may  be  as  well  to  make  his 
position  a  little  clearer. 

First  of  all.  Union  men  will  thank  "'  Capitalist "  for  his 
frank  admission  that  L'^nions  have  raised  wages,  leaving  the 
"highly  educated"  (and  possibly  the  Chinese)  as  the  only 
source  of  "cheap  labour"  that  "Capitalist"  must  have. 
Secondly,  those  of  us  who  manage  to  be  "  really  efficient  men 
.  .  .  at  wages  from  ten  to  thirty  shillings  a  week  "  will 
realise  that  it  is  not  to  "  Capitalist"  and  his  class  that  we 
must  look  for  an  amelioration  of  our  lot. 

In  "  Capitalist's"  constantly-repeated  "we  "  and  "our" 
there  is  a  subtle  insinuation  that  he  is  speaking  for  the 
countrv  at   1ai*ge.  whereav=;  he  rcallv  is  ad^'ancing  the  claims 
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of   but  »   neofUgibly    small,    though    greedy,    selfish    and 
unscrupulous,  fi-action  of  the  community—  the  capitalists. 

It  would  be  interesting  to  learn  whence  "  Capitalist "  gets 
his  confirmation  of  the  statement  that-  "  England's  trade  has 
suffered  badly  through  the  growth  of  Trade  Unionism." 
Official  figures  certainly  do  not  show  it. 

"Capitalist"  implies  that  the  "struggling  employers" 
have  the  Unions  to  thank  for  their  struggles,  whereas  the 
admitted  truth  is  that  the  very  antithesis  of  Unionism,  viz., 
competition,  is  the  cause  of  their  plight. 

One  would  imagine  that,  as  a  game,  keeping  gome  seven- 
eighths  of  the  population  of  the  country  overworked,  underfed, 
badly  housed,  and  generally  in  a  state  of  chenp  misery, 
because  "  in  order  to  keep  aliead  of  our  competitors  we  must 
have  cheap  labour,"  was  not  worth  the  candle.  Only  one  of 
the  favoured  one-eighth  would  pretend  that  it  was. 

So  far  from  it  being  "  scandalous  that  the  Unions  should 
be  allowed  to  fix  such  a  high  standard  of  wages  for  the  com- 
paratively unskilled  worker,"  the  real  scandal  is  that  "  really 
efficient  men  can  be  obtained  ...  as  draughtsmen,  engi- 
neers, station  attendants,  &c.  ...  at  wages  from  10s.  to 
308.  a  week,"  though  how  men  obviously  not  even  self- 
supporting  can  be  said  to  have  any  efficiency  at  all,  from 
their  country's  point  of  view,  is  a  puzzle  that  I  must  leave 
to  your  readers. 

It  is  a  despicable  attempt  to  set  class  against  class  to  say 
that  "it  is  impossible  to  go  on  increasing  the  unskilled 
wages  .  .  .  without  making  the  skilled  man's  lot  harder." 
("Skilled  man"  here  obviously  means  "staff  man,"  as 
everybody  knows  that  the  skilled  artisan  was  the  first  to 
protect  himself  by  Union.)  The  alternative,  of  course,  is  a 
rise  of  wage  for  the  staff  man,  and  it  is  up  against  him  to 
get  it.     Nobody  will  get  it  for  him. 

I  hope  that  "Capitalist"  will  write  again,  if  only  to 
tell  us  what  the  "proper  level"  of  labour  costs  really  is. 
With  a  suflliciency  of  premium  pupils  it  might  even  become 
a  negative  quantity. 

"Capitalist's"  brutal  frankness  is  valuable,  inasmuch  as 
it  inevitably  leads  us  straight  to  the  question  :  Is  the 
world's  work  to  continue  to  be  done  for  the  sole  benefit  of 
an  utterly  insignificant  and  mostly  undeserving  fraction  of 
the  population,  or  shall  the  workers  (manual  and  mental) 
have  their  share  in  the  ever-increasing  flood  of  food,  shelter, 
warmth  and  luxuries  of  all  kinds  which  they  continue  to 
produce  ?  "  Capitalist  "  may  take  it  from  me  that  the  day 
of  spoilt  darlings  (including  capitalists  qvd  capitalists)  is 
nearly  over.  An  increasing  number  of  professional  men  is 
beginning  to  consider  its  relation  to  the  woiking  classes. 
Personally,  I  can  say  without  cant  that  I  regret  that  my 
energies  are  so  largely  spent  on  providing  more  luxury  for 
those  who  already  suffer  from  too  much.  For  the  men  who 
made  this  comfortaV)le  arm-chair,  this  cosy  fire,  this  con- 
venient typewriter,  I  have  done  nothing.  In  fact,  I  have 
done  less  than  nothing,  for  I  have  patronised  their  employers 
and  so  have  helped  to  exploit  them. 

Assistant. 

P.S. — It  is  to  be  hoped  that  correspondents  mentioning 
"  Socialism "  will  first  take  the  trouble  to  find  out  who 
he  is. 


The  Electrical  Profession  as  It  Is. 

With  reference  to  the  various  articles  and  letters  appear- 
ing lately  in  the  Review  on  employment.  Trade  Unionism, 
Institution  matters,  and  such  like,  it  appears  as  though  most 
of  your  correspondents  are  missing  the  mark  when  they 
account  for  tlic  present  deplorable  condition  of  things  in  the 
electrical  profession  by  blaming  Unions  or  Institutes  as  such. 
Union  or  non-union  has  nothing  to  do  with  it,  especially  as 
far  as  public  supply  undertakings  are  concerned. 

What  is  the  usual  method  of  filling  vacancies  at  present  ? 
Is  it  the  man  of  experience,  the  man  who  has  been  "  through 
the  mill,"  and  who  is  fitted  by  his  past  career  and  ability 
for  the  post  offered  ?  Is  it  he  who  invariably  gets  there  ? 
Emphatically,  no.  At  the  present  day,  past  experience, 
ability,  and  aptitude,  count  hut  little,  and  in  some  cases  not 
at  all ;  it  is  he  who  can  exert  the  most  influence  on  the 
particular  board  or  individual  to  whom  the  filling  of  the 
vacancy  is  entrusted. 

Mnnici}Tal  concerns  are  the  worst  offenders  in  this  respect. 


and  it  is  a  well-known  fact  that  90  per  cent,  of  the  vacancies 
on  supply  staffs  do  not  go  to  the  most  suitable  applicants.  It 
is  he  who  can  do  the  most  political  or  social  wire-pulling 
who  gets  there.  What  is  the  result;  ?  The  really  valuable 
men  are  being  ousted,  and  the  w»ster  and  job-cadger  exalted. 
Year  after  year  the  best  young  men  of  the  profession — men 
who,  given  an  honest  chance,  would  have  been  the  future 
shining  lights  of  their  calling — have  left  these  shores,  dis- 
gusted at  intrigue,  and  disappointed  at  failures  oft  repeated. 
I  know  of  more  than  one  Colonial  employment  agency  on 
whose  application  books  the  names  of  desirable  young  men 
are  to  be  found — men  seeking  a  chance  in  some  other  clime, 
where  ability,  and  not  intrigue,  is  the  rule  by  which 
situations  are  filled.  Salaries  have  gone  down,  and  are  going 
down  fast,  as  the  result  of  jobbery  and  false  methods. 

A  great  deal  is  talked  of  Institutions  and  kindred  associa- 
tions. What  are  they  doing  for  the  desirable  worker  ? 
Simply  nothing.  By  reason  of  absurd  qualifications,  require- 
ments and  other  stumbling  blocks,  many  suitable  men 
are  debarred  from  becoming  members  of  most  of  the  so- 
called  valuable  institutions  of  the  present  day  ;  valuable,  no 
doubt,  to  him  who  can  comply  with  their  requests  and  codes, 
but  worthless  to  the  young  man  who  is  really  wanted  in  the 
electrical  profession. 

During  the  past  few  years  I  have  met  scores  of  young 
men  utterly  disheartened  by  present-day  methods  ;  they  all 
tell  the  same  story,  ability  second  place  only,  any  other 
qualifications  top  of  the  tree.  To  the  youth  who  is  thinking 
of  adopting  an  electrical  career,  I  say.  Don't !  Better  far 
become  a  member  of  some  profession  where  there  is,  perhaps, 
less  glamour  but  more  reality. 

What  is  wanted  is  not  Institutions  and  Trade  Unions, 
but  a  cleansing  of  the  means  and  methods  of  employment.  Give 
the  right  man  his  place  at  a  living  wage,  and  the  waster,  the 
inexperienced,  and  the  man  who  works  for  a  hobby,  will  be 
driven  out,  and  the  electrical  profession  will  rise  in  the 
estimation  of  all  right-minded  individuals  instead  of  being 
well-nigh  despised  as  at  present.  I  regret  trespassing  so  far, 
but,  on  account  of  all  that  has  been  written  and  said  on  the 
matter  lately,  and  as  a  warning  to  youth,  I  felt  compelled  to 
write  the  above. 

Diogenes. 


NOTES  FROM   CANADA. 


[FEOM  OUE   special   COERESPONDElfT.] 


The  accompanying  diagram  illustrates  the  position  of  the 
United  Kingdom  in  relation  to  other  countries  so  far  as 
imports  of  "  electrical  apparatus  "  to  Canada  are  concerned. 

So  far,  the  trade  of  Germany,  and  of  all  other  competitors 
except  the  U.S.A.,  does  not  constitute  a  very  serious  menace 
to  British  trade  with  the  Dominion,  but  the  diagram  clearly 
shows  the  enormous  preponderance  of  American  trade  here, 
in  this  class  of  goods,  over  that  of  Great  Britain  and,  indeed, 
over  all  other  countries  put  together. 

It  will  be  interesting  to  watch  the  results  of  the  now 
really  serious  efforts  of  British  manufacturers  to  secure  their 
share  of  Canadian  trade.  Under  the  heading  of  "Machinery 
and  Machines"  the  imports  from  Great  Britain  compare 
even  more  unfavourably  with  those  from  the  U.S.A. 

Canadian  trade  is  certain  to  be  greatly  augmented  during 
the  next  few  years,  owing  to  the  opening  up  of  new  territory, 
the  development  of  water  powers  which  is  taking  place,  and 
the  rapid  increase  in  population. 

The  credit  of  Canada  at  present  stands  well  in  the  opinion 
of  capitalists  as  the  amount  of  money  flowing  into  the 
country  clearly  indicates,  and  Canadians  are  being  advised  to 
preserve  the  standard  which  their  country  has  reached  in 
this  respect. 

The  year  1911,  from  an  engineering  standpoint,  has  been 
a  record  one  ;  it  is  said  that  in  no  one  year  has  there  ever 
before  been  so  much  money  spent  on  railway  work,  bridge 
construction,  building,  &c.,  and  it  is  confidently  predicted 
that  1912  will  show  even  greater  expansion.  Canada  will 
have  to  borrow  some  3i  million  pounds  sterling  in  order  to 
carry  out  contemplated  works  during  this  y^r. 
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The  Electric  Power  Co.,  of  whose  operations  mention  has 
Bevera]  times  been  made  in  these  notes,  will  be  bought  ont 
by  the  Ontario  Hydro-Electric  Power  Commission  very 
shortly  ;  the  operations  of  this  latter  body  will,  therefore,  be 
extended  over  the  south-eastern  portion  of  the  Province  as 
well  as  the  other  parts,  and  the  water  powers  on  the  Trent 
River  will  come  under  its  control. 


NEW     DIESEL     PLANT     AT     KINGSTON-ON- 
THAMES. 
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A  recent  editorial  in  the  Electrical  Review  reminds 
one  of  the  story  of  the  tribe  of  savages  whose  method  of 
ensuring  that  no  speaker  should  weary  his  audience,  or  take 
up  time  required  by  others,  was  to  insist  that  the  speaker 
should  stand  on  one  foot — as  soon  as  he  put  the  other  foot 
down  the  speech  had  to  come  to  a  full  stop  ! 

This  plan  would  prove  more  effective  even  than  a  "  fire- 
alarm  gong  "  and  is  strongly  recommended  to  the  Council  of 
the  I.E.E.  for  inclusion  in  their  rules.  Even  the  untutored 
savage  has  wisdom  of  his  own. 


Tlllinjr-Stevens  Oiiiiiibuses. — We  are  informed  that 
as  the  result  of  the  combination  of  Messrs.  Thomas  Tillikg, 
Ltd.,  and  Messes.  W.  A.  Stevens,  Ltd.,  a  new  factory,  to  be 
equipped  with  the  most  modern  type  of  machine  tools  (electrically 
driven)  for  the  rapid  production  of  the  complete  '"  Tillingr-Stevens 
Omnibus  Chassip,"  is  being  built  at  Maidstone.  The  contracts  for 
the  constru'itional  steelwork  and  the  buildings  have  been  secured 
by  Messrs.  Edward  Wood  &  Sons,  Ltd.,  and  Messrs.  R.  Corben  c&  Co. 
respectively.  Mr.  Walter  Wolsey,  jun.,  managing  director  of 
Thomas  Tilling,  Ltd.,  has  joined  the  board  of  W.  A.  Stevens,  Ltd., 
of  which  Mr.  W.  A.  Stevens  is  chairman  and  managing  director. 
The  company  has  the  advantage  of  the  valuable  experience  of  Mr. 
Percy  H.  Frost  Smith,  who.  while  retaining  his  position  as  chief 
engineer  to  Messrs.  Thomas  Tilling,  Ltd.,  will  have  as  works  super- 
intendent entire  charge  of  the  chassis  construction.  The  chassis 
built  at  the  new  works  will  be  identical  with  the  140  n^w  on  order 
for  Messrs.  Thomas  Tilling,  Ltd.,  and  the  Newcastle  Corporation. 
The  London  offices  of  tha  comj^any  ar«  at  26,  Victoria  Btrvet, 
Westmineter. 


In  our  "  Lighting  and  Power  Notes  "  we  refer  to  the  discnimon  by 
the  Kingston  Council  of  the  recommendation  by  the  Lighting  Com- 
mittee to  install  horizontal  Diesel  engine  plant  at  the  electricity 
works  ;  the  recommendation,  which  wa«  based  on  the  entfineer's 
report,  was  adopted.  This  report  pointed  out  that  there  were  three 
alternative  methods  of  extending  the  generating  plant — by  steam, 
gas  or  oil  engine  plant.  In  dismissing  the  first  two,  the  engineer 
referred  to  the  poor  efficiency  of  the  steam  plant  in  small  sets, 
and  the  higher  capital  cost  per  KW.  of  gas  engine  and  producer 
plant  a«  compared  with  Diesel  engine  plant ;  for  the  gas  plant  the  co«t 
amounted  to  £19  per  KW.,  plus  £2  per  KW.  for  a  stand-by  producer, 
and  the  labour  would  probably  be  double  that  required  for  Diesel 
engine  plant. 

As  regards  the  Diesel  plant,  the  engineer  considered  that  two  sets 
of  from  2  50  to  300-KW.  capacity  would  meet  the  requirements  better 
than  a  single  set  of  double  the  size,  and  his  report  details  at  con- 
siderable length  the  various  offers  for  plant  made  by  different 
firms.  A  summary  of  the  latter  is  aa  follows,  Siemens  alternators 
and  vertical  engines  being  quoted  for  except  where  noted  : — 


KW. 

B.P.M. 

Per  KW 

Diesel  Engine  Co.  with  Carels 

200 

177 

£20  11 

engines 

200 

272 

15   13 

300 

210 

16   14 

SulzerBros 

200 

165 

£22   17 

243 

257 

17   15 

Mirrlees,  Bickerton  &  Day... 

200 

243 

£17     1 

250 

200 

16  13 

Burmiester  &  Wain 

400 

185 

£17     5 

200 

210 

20  19 

Willans  &  Robinson 

210 

210 

£16     1 

270 

178 

19  12 

British  Westinghouse 

225 

192-5 

£15     6 

300 

192-0 

14     9 

British   Westinghouse,   with 

225 

192  5 

£14  11 

own  alternator 

300 

1925 

13  16 

Horizontal  four-cylinder  four-cyclf.  engine*. 

215  KVf.  ;  192  B.P.M.  ;  £3,578  ;  £16  12  per  KW. 
270  KW.  ;  192  R.P.M.  ;  £4,087  ;  £15     2  per  KW. 

M.A.N.  Co.         ...I        £forizv)Ual  tuo-cylinder  ttco-cycle  engine. 

270  KW,  ;  165  B.P.M.  ;  £3,936  ;  £14  11  per  KW. 

Vertical  four- cylinder  four-cycle  engine. 

332  KW.  ;  178  B.P.M.  ;  £4,217  ;  £18     3  per  KW. 

The  fuel  consumption  per  KW.-hour  for  the  M.A.N,  engines  is 
specified  as  follows,  with  a  5  per  cent,  margin  : — 

Full  load,  four-cycle  engine,  '603  lb. ;  two-cycle  engine,  "64  lb. 
f      „  „  ,.  64    lb.  „  „  -68  lb. 

i -77    lb.  „  ,.  -83   b. 

i      „  „  „        1-14    lb-  ..  n         l"25  1b. 

In  none  of  the  other  cases  was  so  low  a  fuel  consumption  quoted 
as  in  the  case  of  the  M  A.N.  four-cycle  engine,  English  makers 
giving  ■64-66  lb.  per  KW.-hour  on  full  load,  to  r25-r27  lb.  on 
quarter  load. 

AU  the  firms  guaranteed  satisfactory  parallel  running  of  their 

plant. 

After  careful  consideration  of  the  various  tenders,  the  engineer 
advised  the  Committee  to  install  one  horizontal  M.A.N.  Diesel  oil 
engine,  single-acting,  four-cycle,  four-cylinder,  of  400  b.h.p.  at 
1925  B.P.M. ,  direct  coupled  to  a  Siemens  alternator  of  270  KW.  at 
'8  power  factor,  and  one  horizontal  M.A.N.  Diesel  oil  engine,  single- 
acting,  two-cycle,  two-oy Under,  of  400  b.h.p.  at  165  B.P.M.,  direct 
coupled  to  a  similar  machine. 

He  summarises  the  advantages  of  the  horizontal  over  the  vertical- 
type  Diesel  engine  as  follows  : — 

(«)  Much  quicker  access  to  main  bearings,  connecting  rod,  piston 
and  piston  rings,  should  an  inspection  be  necessary. 

(i)  Easier  survey  of  fuel  valves  without  climbing  a  ladder. 

(c)  Simpler  and  more  accessible  compressor. 

(rf)  Simpler  and  smoother  running  valve  gear  with  only  two  or 
four  eccentrics  against  a  great  number  of  cams  ;  less  wear  and 
tear  of  valve  gear,  re-adjustment  easier. 

C^)  The  engines  recommended  are  slow  speed  engines  ....  with 
four  cylinders  vibration  is  likely  to  be  set  up  when  running  over 

200  B.P.M. 

(/)  The  two-oyile  two-cylinder  engine  gives  the  same  number  of 
power  impuUes  per  revolution  as  a  four-cylinder,  four-oycle  engine, 
but  has  only  half  the  parts. 

(«7)  The  horizontal  engines  have  a  much  lower  centre  of  gravity 
....  and  run  steadier. 

(A)  The  M.A.N.  Co.  have  succeeded  in  successfully  using  tar  oils, 
and  have  had  an  engine  running  oa  ordinary  coke  oven  tar  for 
12  months. 

As  regards  the  space  occupied,  the  engineer  says  that  the  area 
taken  by  the  four-cycle  horizontal  engine  is  somewhat  more,  and 
that  taken  by  the  two-cycle  horizontal  engine  somewhat  less  than 
that  taken  by  a  vertical  engine  of  similar  power. 

With  high-speed  vertical  engines  the  space  taken  is  considerably 
less,  but  Mr.  Edgoome  adds,  "  I  could  not  under  any  oironmttaBOM 
recommend  the  adoption  of  high-sp«ed  Diesel  engines  " 
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In  concluding  this  section  of  the  report,  instances  are  given  of 
foreign  firms  who,  having  the  vertical  type  of  Diesel  in  use,  are 
now  installing  the  horizontal  type. 

A  second  section  of  the  report  deals  with  the  proposed  new 
switchboard  which  would  pupersede  the  present  one,  also  with  the 
installation  of  automatic  oil-breai  switches  on  the  feeder  cables  in 
the  oub-stations,  kiosks,  &c. 

Tabulated  statements  at  the  end  of  the  report  show  that  the 
estimated  cost  of  gas  engine  and  producer  plant  extensions, 
together  with  new  switchgear,  buildings.  &:c.,  amounts  to  £15,601  ; 
a  similar  scheme,  but  including  Mirrlees-Diesel  engines,  amounts 
to  £14,5:^8  ;  while  the  chosen  scheme  with  M.A.X.  Diesel  engines 
would  cost  £13,.500.  The  estimated  saving  for  1911-12,  on  a 
million  units  generated,  using  steam  plant  for  the  peak  load  only, 
and  the  Diesel  plant  for  other  times,  as  compared  with  steam 
generation  only,  is  put  at  £1.131  :  and  for  1912-18,  at  £1,294. 


respectively,  and  are  fitted  with  bull's-eye  lenses  and  refiectors  for 
projecting  a  powerful  beam  of  light. 

The  lamps  are  neat  in  appearance,  with  no  projections  liable  to 
damage.  Several  types  of  lamp  may  be  had  with  gun-metal  cases 
for  use  at  sea. 

The  miners'  lamp  is  light  in  weight,  and  is  provided  with  a 
special  strong  type  of  accumulator  and  lamp-glass  guard.  This 
lamp  can  be  supplied  on  maintenance  contract  at  a  fixed  price  per 
lamp  per  week. 

Joint  Box  for  Conduit  Work. 

« 

Messes.  Donovan  &  Co.,  of  47,  Cornwall  Street,  Birmingham, 
have  forwarded  us  particulars  of  a  special  joint  box  which  they 
have  introduced  for  use  where  a  large  main  has  to  be  split  up  to 
feed  a  number  of  points.     The  box  is  of  cast-iron,  with  insulated 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


Pape  Electric  Safety  Lamps. 

Messes.  Richard  Pape,  Ltd.,  of  Belvedere  Works,  Belvedere, 
Kent,  have  sent  us  some  further  particulars  of  their  patent  electric 
safety  lamps,  which  were  on  view  at  the  Olympia  Exhibition,  and 
were  referred  to  in  our  columns  at  the  time.  These  lamps  are 
adapted  for  inspection  purposes  or  for  miners'  use,  in  the  various 
patterns  shown  in  figs.  2,  3  and  4.  The  lamp  consists  of  a 
metal  case  carrying  inside  a  Fors  accumulator,  and  on  the  top  a 
lantern  secured  by  means  of  a  milled  nut.  The  weight  varies  from 
3  lb.  for  the  miners'  pattern  to  6  lb.  or  more  for  inspection  and 


Fig.  1. — Joint  Box  for  Conduit  Work. 


slate  bases  mounted  inside,  carrying  substantial  bus-bars  drilled  to 
carry  the  cables.  The  standard  cable  capacity  is  100  amps,  for  the 
in-going  main,  and  25  amps,  for  the  outgoing  circuits. 

It  will  be  noticed  that  the  lower  slate  is  mounted  nearer  the 
bottom  than  the  upper  one.  i  in.  space  being  given  in  the  former 


Fio.  2. — Pape  "Lighthouse"  Lamp,  showing  Method  of 

Dismantling. 


Fig.  3. — Pape  "Miners"         Fig.  4. — Pape 

Safety  Lamp.         "  Inspection  "  Lamp. 


bull's-eye  lanterns.  Electrodes  of  a  circular  type  are  used  in  the 
Fors  accumulators,  the  positive  electrode  being  placed  inside  a 
porous  pot,  while  the  negative  plate  completely  surrounds  it.  The 
grids  of  the  positive  plates  are  cast  in  one  pieue,  and  consist  of 
vertical  ribs  and  horizontal  plates  forming  numerous  small  pockets. 
The  centre  of  the  grid  is  hollow,  and  one-half  the  vertical  ribs 
extend  inwardly  from  the  outside  periphery  of  the  horizontal 
plates,  the  remaining  vertical  ribs  extending  outwardly  from  the 
inside  periphery.  The  vertical  ribs  only  extend  for  one-half  the 
depth  of  the  horizontal  plates,  so  forming,  when  pasted,  a  con- 
tinuous mass  of  active  material  locked  in  every  direction  by  the 
vertical  ribs.  The  result  is  a  very  strong  plate  of  light  weight, 
proof  against  buckling  and  consequent  shedding  of  paste,  with  a 
relatively  high  discharge.  At  the  rates  of  discharge  required  for 
electric  safety  lamps,  from  18  to  22  watt-hours  per  lb.  of  complete 
cell  are  obtained. 

The  lamp  cases  consist  of  either  solid-drawn  aluminium  tube 
with  a  foot  and  collar  cast  on,  or  light  aluminium  castings. 

Trunnion-pins  carrying  a  yoke  are  riveted  to  the  cases  by  means 
of  lugs,  and  a  set  screw  through  the  centre  of  the  yoke  serves  to 
hold  a  lantern  firmly  in  position  on  to  the  case  containing  the 
battery.  This  construction  will  readily  be  followed  by  reference  to 
the  illustrations  ;  and  it  is  to  be  noted  that  the  single  set  screw 
serves  to  make  all  juints  perfectly  air-tight. 

Four  size?  of  the  lamps  are  standardised,  two  being  with  circular 
oases  for  2-volt  batteries,  and  two  with  square  cases  for  4-volt 
batteries.  The  lanterns  of  the  2-volt  sizes  have  circular  glasses, 
and  are  rated  to  give  one  candle  power  for  12  hours  and  three 
candle-powar  for  12  hours  respactivoly.  The  4-volt  sizes  give  three 
•»ndl«-p"(TWer  for   1?   hoTira   and    ..ix   candle-piower   for   12   hours 


and  2i  in.  in  the  latter  case,  as  this  allows  circuits  from  the  bottom 
panel  to  pass  up  behind  the  top  panel,  without  getting  near  the 
live  bus-bar  of  opposite  polarity.  The  bus-bar  is  arranged  so  that 
a  main  can  be  joined  at  one  end  and  an  outgoing  main  at  the  other 
end,  thus  avoiding  the  necessity  for  crossing  wires. 

The  box  can  be  drilled  to  take  any  combination  of  tubes,  and  has. 
we  understand,  been  highly  approved  by  various  engineers  who 
have  examined  and  used  it. 

Snlplialiiim. 

The  Sulphalium  Metal  Co.,  of  Cyclops  Works,  Milwall,  E.,  have 
introduced  a  new  aluminium  alloy  called  sulphalium,  which  is  stated 
to  have  twice  the  strength  of  aluminium,  and  none  of  its  drawbacks. 
We  are  assured  that  there  is  no  zinc  in  the  alloy,  so  that  the  danger 
of  crystalline  fracture,  subsequent  on  vibration  or  shock,  is  absent. 
It  is  unafifected  by  the  atmosphere,  while  a  strict  test  in  sea  water 
fxtending  over  six  months  had  no  deleterious  effect.  The  alloy  is 
of  the  well-known  silvery  colour  of  aluminium,  but  possesses 
double  its  strength,  while  the  specific  gravity  is  only  8  per  cent, 
more  than  the  pure  metal.  In  working  it  is  somewhat  similar  to 
phosphor  bronze,  and  is  readily  machined  and  filed.  Castings  run 
easily,  and  for  fine  pattern  work  it  should  be  extremely  suitable, 
as  there  are  no  blow  holes  and  very  slight  contraction.  The  metal 
is  supplied  in  various  grades  of  quality  and  toughness  ;  it  can  be 
had  in  ingots,  sheet,  or  rod.  The  tensile  tests  show  a  breaking 
point  of  97  tons,  while  the  elastic  limit)  under  compression  Is  67 
tons.  We  understand  that  the  metal  has  been  taken  up  by  the 
Admiralty,  and  also  by  aeroplane  engineers,  while  for  electrical  work 
and  for  scientific  infrtrumentB  it  seems  to  be  ewiweatly  snitaMe. 
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KiNonAM  r.  Ellis  &  \Vaui>. 

On  Wednesday,  January  24th,  the  c&se  of  Kinerham  r.  Ellis  and 
Ward,  electric  liffhting  and  (general  conaultinj;  engineers,  of 
Birmingham,  was  heard  in  the  Kind's  Bench  Division  Ijttore  Mr. 
.lustice  Bray  and  a  common  jury.  There  waa  orifjinally  a  claim  by 
by  MeHsrs.  KIUh  it  Ward  apainst  Mr.  Kingham  for  .£131  for  work 
done  and  material  supplied,  and  jud^'mcnt  was  (fiven  for  that 
amount  for  Messrs.  Ellis  i.  Ward.  Mr.  Kinphani  now  sued  on  a 
counterclaim  for  damages,  as  he  alleged  that  defendants 
had  negligently  advised  him  as  to  purchasing  a  gas  engine  to  be 
ussd  for  driving  a  dynamo  at  an  electric  theatre  at  Aylesbury. 
This  the  defendant  denied.  Mr.  Powell,  KC,  and  Mr.  Graham 
Mould  were  for  Mr.  Kingham,  and  Mr.  Hollis  Walker,  K.C.,  and 
Mr.  A.  Ward  for  Ellis  i:  Ward. 

Mr.  Powell  said  the  claim  was  for  damagf.s  for  negligently 
advising  Mr.  Kingham  as  to  the  purchase  of  a  gas  engine  which 
was  removed  from  Edmonton  to  a  picture  theatre  in  which 
he  was  interested  at  Aylesbury.  A  private  company  was  formed 
in  February  last  year  for  the  exploitation  of  the  theatre  and 
plaintiff  was  interested  in  it.  Messrs.  Ellis  &  Ward  were 
instructed  to  .see  the  gas  engine  in  question  and  to  report  as  to  its 
suitability  for  the  purpose  for  which  it  was  required.  They 
reported  that  the  engine  was  suitable  and  efficient  for  the  purpose 
of  lighting  the  Aylesbury  Electric  Theatre  and  certain  shops  in 
the  locality  ;  that  it  would  always  be  saleable  and  in  a  couple  of 
years  would  be  worth  £2r)()  and  would  enable  the  theatre  to  be 
lighted  at  less  cost.  Upon  that  advice  Mr.  Kingham  bought  the 
engine  in  question,  and  entered  into  a  contract  with  defendants 
for  certain  works.  Plaintiff  now  said  he  had  found  the 
engine  wasteful  and  unreliable  and  totally  inadequate  to  do  more 
than  light  the  theatre,  and  that  only  at  extravagant  and  abnormal 
expense.  Counsel  then  read  a  great  deal  of  correspondence  which 
had  passed  between  the  parties  and  witnesses  were  called  in  support 
of  plaintiffs  case. 

Mr.  Wm.  .Tudi),  consulting  engineer,  of  Colchester,  said  he 
examined  the  engine  in  question,  and  it  was  not  an  engine  that  a 
careful  person  would  have  recommended  for  use  to  produce  electric 
light  in  a  cinematograph  theatre.  Many  parts  of  it  were  very 
much  worn.  On  one  occasion  it  took  him  15  minutes  to  get 'it 
started,  and  it  was  quite  a  matter  of  luck  when  it  "  went  off." 
Personally,  he  should  not  recommend  any  one  to  buy  such  an 
engine. 

Mr.  Hy.  Hale,  with  20  years'  experience  of  gas  engines,  said 
the  consumption  of  gas  in  the  one  in  question  was  abnormal.  He 
offered  to  give  Mr.  Kingham  scrap-iron  price  for  it. 

Mr.  Kingham,  in  evidence,  said  he  was  influenced  to  buy  the 
engine  by  the  opinion  expressed  by  Mr.  Ward  and  conveyed  to  him. 
For  the  defence,  Mr.  VVilloughby  Ellis  said  he  went  down  to 
Edmonton  to  see  the  engine.  Mr.  Challis  and  Mr.  Freeman  were 
there.  It  was  an  engine  of  the  type  of  14  or  15  years  ago — one  of 
Wells  Bros.'  high-speed  electric  lighting  type.  Mr.  Challi.=.  who 
had  used  it,  said  it  had  been  w^orking  satisfactorily  on  its  load. 
Witness  asked  Mr.  Challis  if  the  engine  had  been  quite 
satisfactory  during  the  time  it  had  been  working  there, 
and  he  said  it  had.  There  was  no  time  to  make  a  detailed 
examination,  and  witness  then  gave  it  as  his  opinion  that  it  would 
be  suitable  for  Mr.  Kingham's  general  purposes  as  a  temporary 
measure  and  until  the  question  of  the  town  lighting  was  settled. 
He  denied  that  he  ever  said  the  engine  was  worth  £250.  The  only 
opinion  he  expressed  was  that  it  would  be  able  to  light  some  of  the 
shops  near  the  theatre. 

Some  further  evidence  was  given  on  behalf  of  defendants 
and  counsel  then  addressed  the  jury.  His  Lordship  having 
summed  up,  the  jury  returned  a  verdict  for  plaintiff  for  £150. 
Judgment  was  given  for  that  amount,  with  costs  ;  but  Ellis  and 
Ward  were  given  costs  up  to  judgment  on  the  original  claim  on 
Julv  24th.  1911. 


National  Telephone  Co. 

In  the  Chancery.  Division  on  Monday,  January  29th,  Mr.  Justice 
Joyce,  on  the  application  of  Mr.  Younger,  K.C.,  fixed  February  27th 
for  the  hearing  of  the  action  brought  by  Lord  Aveburv  and  Lord 
Wolverhampton  against  the  National  Telephone  Co.,  Ltd. 


White  i-.  L.C.C. 


On  Tuesday,  in  the  King's  Bench  Division,  Mr.  Justice  Avory  and 
a  common  jury  had  before  them  an  action  by  Mr.  Joseph  James 
White,  a  barrister's  clerk  and  electrician,  of  Merton,  against  the 
London  County  Council,  claiming  damages  for  personal  injuries 
due  to  the  alleged  negligence  of  defendants,  inasmuch  as  they 
invited  him  to  await  the  arrival  of  one  of  their  cars  on  the  Victoria 
Embankment,  near  Blackfriars  Bridge,  at  a  dangerous  place,  and 
failed  to  take  proper  precautions,  whereby  he  waa  thrown  down 
and  injured. 

Defendants,  by  their  defence,  denied  any  negligence  and  pleaded 
contributory  negligence. 

Mr.  McCall,  K.C,  in  opening  the  case  for  the  plaintiff,  said  the 
case  raised  a  point  of  considerable  importance  to  all  who  used  tram- 
cars  in  the  city  of  London.  Plaintiff  was  a  barrister's  clerk  and  a 
quiililitd  » lecirician  dealing  with  electrical  fittings  and  the  instal- 
lation cf  electric  light. 


Mn.  WAL.«iH  (for  the  L.C.C.)  :  There  iH  no  Ices  in  regard  to  hi* 
electrical  profession  in  the  statement  of  claim. 

Mr.  McCall  :  His  Lordship  will  deal  with  that  qaention  later 
on.  Proceding,  counsel  said  that  on  February  20th,  1910,  plaintiff 
left  his  chamliers  in  the  Temjjle,  w'rier<  he  was  employed,  and 
walked  with  a  friend  to  the  Blackfriars  Bridge  end  of  the  Embank- 
ment  in  order  to  get  a  car  to  Merton.  Plaintiff  and  otherB  assembled 
on  a  raised  platform  to  await  the  arrival  of  a  car.  Ab  a  car  came 
up  there  was  a  rufh,  and  plaintiff  wa>-  pushed  on  to  the  tram  linee 
and  a  traincar  came  along  and  struck  hi.n  left  foot,  and  he  wau 
dragged  along  some  two  or  three  yard?.  Hi.s  leg  waa  severely 
injured,  and  he  was  taken  to  St.  Bartholomew's  Hospital,  where  hi- 
injuries  were  attended  to.  The  resnlt  of  the  accident  wa*j  that  he 
was  crippled  for  hix  weeks  and  confined  to  hi.s  hoaee.  Counsf-1 
submitted  that  the  defendants  did  not  take  reasonable  care,  and 
that  theplatform  then  in  use  was  a  dangerous  platform.  Mr.  McCall 
added  ttfat  the  defendants  had  now  erected  a  large  refuge  at  the 
spot,  which  was  properly  guarded  and  roofed  in,  and  when  regu- 
lated would  prevent  the  recurrence  of  such  accident*. 

Plaintiff  and  others  gave  evidence  to  the  effect  that  in  the 
rush  the  plaintiff  was  knocked  down  and  a  moving  car  injured 
his  leg. 

3Ib.  Walsh  said  he  hoped  to  prove  that  there  wa.s  no  recognised 
stopping-place  here  at  all  ;  all  cars  stopped  at  or  near  the  platform, 
hut  they  had  no  actual  place  to  stop  at. 

At  the  conclusion  of  plaintiffs  ca.se,  Mb.  Walsh  submitted  that 
on  the  statement  of  claim  there  was  nothing  for  the  defendants  to 
answer.  He  contended  that  there  was  no  case  here  of  negligence 
at  all.  The  suggestion  of  the  plaintiff  that  this  platform  should 
have  had  handrails  and  guards  was  too  absurd  for  words. 

Mr.  McCall  said  his  submission  was  that  there  was  ample 
evidence  of  negligence.  Defendants  invited  the  plaintiff  to  use 
this  temporary  shelter,  and  as  carriers  they  were  under  the  obliga- 
tion to  make  the  shelter  as  rea.sonably  safe  as  possible. 

His  Lordship  said  he  would  leave  the  case  to  the  jury  to  say  if 
the  plaintiff  had  proved  that  the  defendants  had  l)een  guilty  of 
negligence  in  the  construction  and  management  of  this  platform. 

Mr.  Walsh,  for  the  defendants,  said  it  appeared  as  if  the  plain- 
tiff was  a  man  who  should  go  about  with  a  nursemaid.  When  the 
plaintiff  and  others  entered  a  crowd  and  fought  to  get  on  a  car, 
they  took  the  risk  of  accident  upon  themselves. 

Evidence  was  then  called  to  show  that  the  defendants  did  all 
they  could  to  regulate  the  traffic  at  Blackfriars,  and  made  every 
effort  to  get  a  proper  shelter  erected. 

On  Wednesday  the  jury  returned  a  verdict  for  the  defendants, 
and  judgment  was  entered  for  them,  with  costs. 


Jackson  c.  Western  Electric  Co.,  Ltd. 

At  Manchester  County  Court  on  January  24th,  John  Jackson  of 
Urmston,  Manchester,  brought  a  successful  claim  against  the 
Western  Electric  Co.,  Ltd..  of  London  and  Woolwich,  for  £42  as 
the  balance  of  wages  due  to  him.  Plaintiff,  it  was  alleged,  was 
engaged  as  a  foreman  at  £4  per  week  with  a  three  months"  trial. 
If  satisfactory,  the  wages  were  to  be  as  to  ability.  He  was 
informed  that  the  company  were  extending  their  works,  whereas 
it  appeared  as  though  there  was  a  strike,  or  that  one  was  imminent. 
Six  men  left  Manchester  for  the  works  at  Woolwich  and  they  were 
boycotted.  After  four  days  the  six  men  were  paid  off,  and  the 
plaintiff  was  told  that  his  services  were  no  longer  required.  He 
was  given  a  receipt  for  £10,  his  wages  to  date,  but  the  receipt  now 
bore  the  words  "  in  lieu  of  a  weeks  notice.'  It  was  alleged  that 
these  words  were  not  on  the  receipt  at  the  time  he  saw  it.  The 
defence  was  that  plaintiff  found  he  was  not  familiar  with  the 
particular  class  of  work  required,  and  he  consented  to  receive  £10 
and  his  railway  fare  to  terminate  the  matter.  The  clerk  who  made 
out  the  receipt  declared  that  it  was  now  exactly  as  it  was  when 
plaintiff  signed  it.  Other  witnesses  said  that  the  strike  had  been 
over  for  a  month  when  the  plaintiff  and  the  six  men  were  engaged. 


Cavehill  and  Whitewell  Tramway. 

In  the  King's  Bench  Division,  Dublin,  on  Monday,  the  matter  of 
arbitration  between  the  Belfast  Corporation  and  the  Cavehill  and 
Whitewell  Tramway  Co.  came  on  before  Mr.  Justice  Boyd  and  Mr. 
Justice  Kenny,  on  the  application  of  the  Corporation  to  set  aside 
the  award.  The  grounds  were  that  the  arbitration  did  not  conform 
to  the  directions  of  the  Appeal  Court.  Subsequently  it  became 
necessary  for  the  parties  concerned  to  go  to  the  King's  Bench 
Division,  No.  1,  where  the  Lord  Chief  Justice  and  the  Lord  Chief 
Baron  were  sitting,  in  order  to  have  a  full  bench  ;  and  after  a  short 
discussion  on  several  legal  points,  the  Court  decided  to  hear  the 
case  on  Mondav  next. 


The  Fleetwood  Estate  Co.,  Ltd.,  r.  The  Blacktool  and 
Fleetwood  Tbamroad  Co. 

At  the  Manchejiter  Assize  Court  on  Tuesday,  before  the  Vice- 
Chancellor,  the  trial  was  begun  in  this  action,  which  raised  the 
question  of  the  rights  of  the  parties  in  regard  to  certain  lands 
adjacent  to  the  tramroad  of  the  defendant  company. 

Mr.  Gr.\nt,  for  the  plaintiffs,  said  that  in  'l89ii  a  Bill  was 
passed  by  Parliament  for  the  tramroad  between  Blackpool  and 
Fleetwood.  Meanwhile  r.esrotiations  were  c.\rried  on  with  the 
owners  of  the  Thornton  iistate.  which  had  since  become  tho 
property  of  the  plaintiffs,  and  an  agreement  was  entered  into 
which  gave  the  owners  certain  rights.  The  tramroad  was  not 
ojnstructed  according  to  the  line  ori^jinally  contemplateO.  and  the 
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result  was  that  on  the  western  side  of  the  line  were  portions  of 
land  which  formed  parts  of  the  Thornton  Estate.  The  plaintiffs' 
contention  was  that  the  defendants'  ripht  was  limited  to  an  ease- 
ment for  a  line  of  railway  30  ft.  in  width,  and  that  they  had  no 
rights  over  portions  of  land  outside  those  limits.  Defendants  said 
their  easement  extended  to  the  western  border  of  the  Thornton 
Estate,  which  in  some  places  was  65  ft.  At  a  spot  where  the 
plaintiffs  intended  to  make  a  road  across  the  line  the  defendants 
had  put  down  a  shelter  and  made  an  approach  to  it  on  the  plain- 
tiffs' land,  fenced  it  oft',  and  made  a  road  and  footpath. 

Mr.  Si^TTON,  for  the  defendants,  said  they  were  entitled  to 
occupy  and  use  for  the  purpose  of  a  railway,  any  part  of  the  land, 
and  to  put  up  the  shelter  was  one  of  the  things  that  was  necessary. 

Mr.  Grant  said  that  five  crossings  bad  been  made  and  paid  for 
by  the  company,  and  under  the  agreement  the  plaintiffs  had  the 
right  to  determine  whether  three  others  should  be  put  by  the 
tramway  company. 

Evidence  having  been  given,  the  Vice-Chancellor  said  he  did 
not  think  that  either  the  Act  of  Parliament  under  which  the  rail- 
way was  constructed,  or  the  agreement  made  with  the  owners, 
conferred  upon  the  defendants  the  right  to  do  what  they  had  done, 
and  he  gave  judgment  for  the  plaintiffs,  with  costs.  The  plaintiffs 
would  have  leave  to  move  for  an  injunction  if  the  defendants  did 
not  appeal  within  a  month. 


Echo  of  the  Electrobds  Litigation. 

Mr.  Justice  Neville  sitting  for  the  disposal  of  companies  winding 
up  business  had  before  him  on  Tuesday  a  petition  of  Mr.  F.  A. 
Eraser  for  the  compulsory  winding  up  of  the  Re-organisation  and 
Control  Syndicate  which  was  formed  to  take  over  the  affairs  of  the 
Electrobus  CJo. 

Counsel  in  support  of  the  petition  said  that  it  was  presented  by  a 
creditor  who  was  also  a  shareholder  holding  49  fully  paid  shares. 
The  petitioner's  debt  was  only  £-10,  but  he  was  supported  by  another 
creditor  for  £45,  making  altogether  £85.  His  Lordship  would 
remember  that  there  was  considerable  litigation  with  regard  to  the 
London  Electrobus  Co.,  and  the  respondent  company  got  into 
difficulties.  It  was  impossible  to  satisfy  the  petitioner's  debt  by 
execution  as  the  company's  oflBces  were  the  offices  of  a  solicitor,  and 
there  was  nothing  of  the  company's  on  which  to  distrain. 

There  was  no  opposition  to  the  petition  and  His  Lordship  made 
the  usual  compulsory  order. 


Reid-Newfoundland  Co.  v.  Anglo- American  Telegraph 

Co.,  Ltd. 

This  appeal  from  a  judgment  of  the  Supreme  Court  of  Newfound- 
land of  February  1st,  1911,  came  before  the  Judicial  Committee  of 
the  Privy  Council  on  January  26th.  According  to  the  Times  rt^port 
the  action  out  of  which  the  appeal  arose  was  brought  by  the 
present  respondents,  the  Anglo-American  Telegraph  Co.,  against 
the  appellants,  the  Reid-Newfoundland  Co.,  in  regard  to  the  use  by 
the  latter  of  a  special  telegraph  wire. 

Their  Lordships  decided  to  consider  their  judgment. 


BUSINESS  NOTES. 


Tenderin»'  for  Canadian  Contracts. — The  Imperial 

Trade  Correspondent  at  Winnipeg  (Mr.  J.  Appleton)  reports  that  a 
good  many  requirements  for  the  city  of  Winnipeg,  respecting  which 
British  firms  might  be  in  a  position  to  tender,  are  being  advertised, 
but  the  notice  for  the  return  of  tenders  has  in  each  case  been  tQO 
short  to  permit  of  advice  being  sent  to  the  United  Kingdom  and 
being  acted  upon.  It  is  highly  necessary,  adds  Mr.  Appleton,  that 
British  firms  desiring  to  do  business  in  the  Canadian  West  should  be 
represented  by  agents  there. 

In  regard  to  requirements  for  the  city  of  Vancouver,  the  Imperial 
Trade  Correspondent  there  (Mr.  P.  G.  Shallcross)  writes  that  before 
applications  for  tenders  are  actually  printed,  thoi-e  who  are  making 
a  study  of  the  business  have  already  their  plans  well  under  way, 
and  that  there  is  not  much  chance  for  the  firm  coming  in  at  the 
eleventh  hour  to  make  a  successful  tender. — Board  of  Trade 
Journal. 

"Tantalum"     Penny 

Stamps. — We  illustrate  the  latest 
type  of  advertising  adhesive  label, 
which  we  understand  Messrs. 
Siemens  Bros.  Dynamo  Works, 
Ltd.,  Tyssen  Street,  Dalston,  N.E., 
are  prepared  to  supply  in  quantities 
to  the  trade  for  affixing  to  corres- 
pondence, invoices,  &c.  In  size  it  is 
slightly  larger  than  a  penny,  and  is 
printed  in  black  on  bronze  paper, 
the  head  being  a  facsimile  reproduc- 
tion of  the  well-known  "Satisfied 
Consumer  "  design,  whilst  the  usual 

inscription   is    replaced    by   the  words,    "Tantalum    Lamps,   my 

Electrio  Light  Bill  Halved." 


"PliaMiix''  Contracts.— We  learn  that  the  Phcenix 
Dynamo  Manufacturing  Co.,  Ltd.,  of  Bradford,  have  increased 
their  capital  by  the  issue  of  6  per  cent,  preference  shares  to  the 
amount  of  £10,000,  dated  January  1st,  1912.  Amongst  the  con- 
tracts which  they  have  in  hand  are  the  following  :  - 

Wolverhampton  Corporation.— Two  3,000-5,000  -  ampere  motor  -  driven 
boosters. 

Large  Yorkshire  Flour  Mill.— Large  alternator  and  motors. 

Farnham  U.D.C.— Two  150-kw.  alternators  driven  by  Mirrlees,  Bickerton 
and  Day  Diesel  engines. 

Bradford  Technical  College.— Turbine  generator,  three  steam  sets,  and 
motor  equipment  for  the  new  textile  department. 

Birmingham  Corporation.— Three  booster  sets,  each  consisting  of  two 
2,700-ampere  dynsmos  driven  by  d.c.  motors.  Two  350-kw.  motors,  three- 
phase      One  120-K\v.  motor. 

Northern  Shipyard,— One  3,700-ampere  booster  at  65  volts.  One  3,000-ampere 
booster  at  5  volts. 

Bury  Corporation.— One  motor-booster  consisting  of  two  l,2C0-ampere 
dynamos  driven  by  d.c.  motor 

Large  Textile  Mill  in  Yorkshire.— Complete  equipment  comprising 
alternator  driven  by  Belliss  engine,  and  250  b.h.p.  of  motors. 

Irish  Linen  Mill.— 170-kw.  alternator  and  200  b.h.p.  of  motors. 

Crown  Agents  for  the  Colonies.— Two  nO-KW.  alternators,  driven  by  Diesel 
engines. 

Watney,  Combe,  Reid,  brewers,  London.— Three  150-kw.  d.c.  generators, 
and  300  b.h.p.  of  motors. 

Birmingham  Metal  Works.— Electrification  of  two  works,  about  200-b.h. p. 
motors  served  from  Corporation  mains. 

Oil  Mills  in  Hull.— Several  large  motors  for  oil  mill  combination. 

The  Phoenix  Co.  have  on  the  books  at  the  moment  electrification 
for  seven  large  textile  factories  and  several  screening  equipments 
for  English  colliery  companies  as  well  as  two  Colonial  paper  mill 
installations.  Recent  orders  also  include  seven  200-B.H.P.  3,000- 
volt  pump  motors  at  about  1,400  R.P.M.  and  a  large  number  of 
Phoenix  patent  explosion  proof  motors  for  fiery  coal  mines. 
Building  extensions  are  in  hand  at  the  works  and  will  be  readj' 
for  occupation  before  the  end  of  March. 

Electric  Miner's  Lamp. — Mr.  Cowper-Coles  informs 

us  that  he  is  introducing  a  new  electric  miner's  lamp  which  has 
several  novel  features.  It  is  capable  of  giving  2  C.P.  for  over  10 
hours,  and  is  fitted  with  two  electric  light  bulbs,  one  arranged  so  as 
to  give  a  diffused  light,  and  the  other  placed  in  a  parabolic  mirror, 
which  enables  a  concentrated  beam  of  light  to  be  thrown  in  any 
desired  direction.  The  parabolic  mirror  is  golden  coloured,  so  as  to 
give  a  yellow  beam  of  light,  which  is  less  trying  to  the  eyes  and 
does  not  throw  such  deep  shadows.  The  lamp  bulbs  are  also  pro- 
vided with  special  screens,  so  that,  in  the  event  of  breakage,  there 
is  no  risk  of  inflammable  gases  being  ignited.  The  complete  lamp 
weighs  4  lb.  5  oz. 

Acheson  Graphite  Products. — The  process  of  tracing 

the  British  agents  for  these  lubricants  has  advanced  a  stage  further. 
We  have  now  been  informed  by  Mr.  A.  W.  Farnsworth,  of  The 
Strand,  Derby,  that  he  is  the  general  agent  for  the  United  Kingdom 
for  the  Acheson  products,  and  all  inquiries  should  be  addressed  to 
him. 

We  also  learn  that  Mr.  C.  E.  Abell,  of  4,  Foregate  Street, 
Worcester,  is  agent  for  the  Acheson  products  in  that  district,  and 
will  be  pleased  to  receive  inquiries. 

Syiiclironome  <'locks. — The  Syncheonome  Co.,  of  32 

and  34,  Clerkenwell  Road,  E.C.,  have  in  hand  a  large  number  of 
installations  of  their  time  system.  The  London  and  North-Western 
Railway  Co.,  having  had  experience  of  their  system  at  Euston, 
Harrow  and  Pinner,  are  equipping  their  Birmingham  oflBces,  Bushey 
Station  and  their  passenger  and  goods  stations  at  Broad  Street 
Station.  The  latter  includes  about  100  dials  and  numerous  turret 
clocks,  and  will  be  entirely  automatic,  not  even  the  master  clock  or 
controlling  pendulum  requiring  winding.  The  "Synchronome "" 
system  is  also  being  extended  by  the  Caledonian  Railway  Co.  from 
the  Glasgow  Central  Station  and  Hotel  to  the  Buchanan  Street 
Station,  and  has  been  adopted  by  the  Midland  Railway  Co. 
throughout  their  new  Adelphi  Hotel,  Liverpool,  where  one  elec- 
trical pendulum  will  be  used  to  operate  upwards  of  200  dials  on  a 
single  circuit.  Among  other  installations  they  have  in  hand  in 
London  alone  are  electric  time-circuits  for  the  new  offices  of  the 
Law  Union  and  Rock  Insurance  Co.,  Chancery  Lane,  and  the  Royal 
Insurance  Co.,  Lombard  Street  ;  also  the  L.C.C.  School  of  Arts  and 
Crafts,  Royal  Pala«-e  Hotel,  Kensington,  Cavendish  Club,  Piccadilly, 
and  the  Town  Hall,  Hackney. 

Whist  Drive. — On    27th  ult.,  the  Committee  of  the 

Electrical  Installations,  Ltd.,  Athletic  Club  invited  their  members 
and  friends  to  a  whist  drive  held  at  The  Horns  Assembly 
Rooms,  Kennington.  The  rooms  had  been  specially  decorated 
for  the  occasion,  and  the  members  of  the  club  and  their 
guests  numbered  close  upon  200.  A  handsome  set  of  prizes  had 
been  presented  by  the  various  members  of  the  staff,  and  at  the  close 
of  the  evening,  these  were  presented  to  the  successful  players  by 
the  President  of  the  club,  Mr.  Stanley  C.  Russ. 

Bankruptcy  Proceedinsrs. — Thomas  Topping,  elec- 
trical, &c ,  engineer,  361,  Lord  Street,  Southport,  Lancaster. — Mr. 
Registrar  Howarth  held  a  sitting  at  the  Court  House,  Government 
Buildings,  Victoria  Street,  Liverpool,  on  Monday  last  for  the 
adjourned  public  examination  of  the  above  debtor.  The  Official 
Receiver  stated  that  the  examination  had  been  adjourned  on  the 
last  occasion  to  enable  the  debtor  to  give  information  about 
numerous  book  debts  which  he  bad  inserted  in  his  statement  of 
affairs,  as  many  of  those  which  he  had  put  down  as  good  were 
disputed  by  the  debtors.  The  debtor  had  attended  at  the  Official 
Receiver's  office  that  morning  for  the  first  time,  and  he  must  ask 
for  a  further  adjournment  to  get  proper  information  on  the 
subject.  He  had  a  large  bundle  of  letters  from  people  who  disputed 
the  accounte.    A  further  od jourmueut  woa  ordered. 
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Book  Notices. — Prudkal  Eleclruian' s  Pocket-Book  and 
marij,  1912.  Edited  by  H.  T.  Crewe,  M.I.Mech.E.  London  :  K. 
Rentell  &  Co.  Price  la.  and  1h.  Gd.  net.— The  new  Ibhuc  of  this 
well-known  pocket-book  haw  been  much  improved,  besideH  bein^; 
subjected  to  the  customary  revision.  The  Diesel  engine  section  has 
been  rewritten,  the  producer-^jas  section  enlarj^ed,  and  several  other 
sections  have  been  materially  modified.  New  sections  have  been 
introilu<;ed  on  bioscope  workin}^,  depreciation,  illumination  and 
railway  working,  and,  {generally,  the  contents  have  been  brought 
well  up  to  date. 

"Depreciation  and  Wasting  Assets."  By  P,  D.  Leake.  1912. 
London  :  Henry  Good  &  Son.     Price  lOs.  Gd.  net. 

"The  Radio-Teleerraphist's  Guide  and  Log-Book."  By  W.  H. 
Merchant.     1912.     London  :  Whittaker  ic  Co.     Price  4s.  fid.  net. 

'■Journal  of  the  Franklin  Institute."  Vol.  CLXXIII,  No.  1. 
January,  ]'.» 12.     Philadelphia  :  The  Institute.     Price  .")0  cents. 

'' JiuHrtin  Mensuel  de  la  Societe  Beige  d'Electriciens."  Vol. 
XXVin,  No.  12.  December,  liJll.  Brussels:  Emile  I'.ruylant. 
Price  1  fr.  75. 

"  Spons  Architects'  and  Builders'  Pocket  Price  Book  and  Diary.' 
and  "Spon's  Architects'  and  Builders'  Pocket-Book,  Memoranda 
Section."  1912.  London  :  E.  .V;  F.  N.  Spon,  Ltd.  Price  2s.  <;d. 
net  each. 

"  Bulletin  de  la  Socicte  Internationale  des  Electriciens.''  Decem- 
ber, 1911.     Paris  :  Gauthier-Villars.     Price  2  fr.  .50. 

"  Pruceedmjs  of  the  Rugby  Engineering  Society."  Vol.  VIII. 
1910-11.     Rugby  :  The  Society.     Price  10s.  6d. 

"'  Tran.sact'niH.s  of  the  Institution  of  Engineers  and  Shipbuilders  in 
Scotland."     Glasgow  :  The  Institution. 

"Annales  des   Postes,   Telegraphes   et   Telephones."     December, 

1911.  Paris:  A.Dumas.     Price  6  fr. 

"  Die  Konstruktionen  Elektrischer  Maschinen."     By  W.  Peineke. 

1912.  Brunswick  :  Vicweg  &  Son.     Price  M.  3.60. 

"  Quarterly  Bulletin  of  the  American  Institute  of  Architects. ' 
Vol,  XII,  No.  3.     October,  1911.     Washington  :  The  Octagon. 

"  JmtriMl  of  the  Western  Society  of  Engineers,"  Vol.  XVI,  No.  9, 
November,  1911.     Chicago:  The  Society.     Price  .50  cents. 

"  Small  Greenhouses."  By  T.  W.  Sanders.  London  :  Agricul- 
tural and  Horticultural  Association."     Id. 

"The  Russian  Year  Book,  1912."  By  Dr.  Howard  P.  Kennard. 
London  :  Eyre  ic  Spottiswoode,  Ltd. 

"  Sell's  Directory  of  Telegraphic  Addresses,  1912."  London  :  Henry 
Sell.     25s.,  including  supplement. 

"  The  Application  of  Hyperbolic  Functions  to  Electrical  Engi- 
neering Proble  ms."  By  A.  E.  Kenuelly.  1912.  London:  Hodder 
and  Stoughton.     Price  6s.  net. 

"  Elementary  Lectures  on  Electric  Discharges,  Waves  and 
Impulses,  and  Other  Transients."  By  C.  P.  Steinmetz.  1912. 
London  :  Hill  Publishing  Co.     Price  8s.  6d.  net. 

Small  Motors.— Mk,  M,  W.  Woods,  of  19,  Devonshire 

Chambers,  Bishopsgate,  E.C.,  sends  us  a  list  of  a  number  of  orders 
received  by  him  for  small  a.c.  motors  up  to  5  H.P.,  single,  two  and 
three-phase,  of  which  he  makes  a  speciality,  especially  for  slow 
speeds.  He  claims  high  efficiency  for  his  small  A.c.  motors,  and  fits 
all  sizes  above  i  h.p.  with  ball  bearings,  and  either  totally  enclosed 
or  protected  frames. 

Liquidations. — Vaughan's  Engineering  Installa- 
tions, Ltd. — At  a  meeting  held  at  298,  Goswell  Road,  E.C.,  on 
January  20th,  it  was  resolved  to  wind  up  voluntarily,  Avith  Mr.  W. 
Purchas,  1,  Sidney  Street,  Cambridge,  as  liquidator.  A  meeting  of 
creditors  is  called  for  February  8th. 

Rugby  School  Electric  Lighting  Co.,  Ltd. — Creditors  must 
send  particulars  of  their  debts,  &c.,  to  the  liquidator,  Mr.  A.  E. 
Donkin,  Rugby,  by  February  7th. 

Catalogues  and  Lists. — Messrs.  W.  Christie  &  Co.. 

50,  Wellington  Street,  Glasgow. — New  catalogue  containing 
particulars,  with  efi'ectively  produced  illustrations,  of  their  dynamo 
and  motor  brushes,  ice,  including  three  patterns  of  pliable  type 
copper  and  graphite  self-lubricating  brushes,  namely,  ordinary, 
turbo,  and  improved  slip-ring  patterns.  Other  features  in  the  list 
are  copper  carbon  brushes  for  high  or  low-voltage  a.c,  or  c.c. 
machines  ;  graphitic  and  all  carbon  brushes  ;  "  Galva  "  commutator 
polishers,  commutator  compound,  galvanic  metal  packings,  kc. 
Particulars  will  be  found  in  the  list  of  experiments  made  on  some 
of  the  above-named  brushes,  and  the  results  are  shown  by  means  of 
curves.     Copies  of  the  catalogue  can  be  obtained  on  application. 

Messes.  W.  T.  Glover  &  Co.,  Ltd.,  Trafford  Park,  Manchester. — 
List  No.  9,  just  issued,  is  a  strongly  bound  catalogue,  in  green  cover 
with  gilt  lettering,  relating  to  electric  cable  accessories.  There  is  a 
colour  index  to  the  different  sections  of  the  catalogue,  the  coloured 
edge  indicating,  by  reference  to  an  early  page,  the  nature  of  the 
contents  at  that  particular  point.  There  is  also  a  full  alphabetical 
index.  The  sections  covered  are  these  : — Standard  sleeves  and  boxes 
for  solid  type  joints  ;  standard  boxes  for  disconnecting  link  type 
joints  ;  standard  cable  suspenders,  boxes,  cleats,  winding  drums,  &c., 
for  use  in  mines  ;  standard  processes  and  fittings  for  sealing  the  ends 
of  cables  ;  standard  box  details  and  jointing  sundries  ;  standard 
feeder  pillars,  frames  and  covers,  ventilators  and  contract  sundries. 
The  book  abounds  in  illustrations  of  the  great  variety  of  manu- 
factures which  are  contained  in  so  many  sections,  and  both  half- 
tones and  line  diagrams  have  been  carefully  prepared  in  order  tu 
make  the  contents  of  real  value.  The  matter  is  conveniently 
arranged,  and  we  have  not  the  least  doubt  that  the  book  will  be  a 
constant  companion  to  engineers  who  have  to  do  with  public 
supply,  industrial  works,  colliery,  and  other  installations. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  B.C.— "  The  Evolution  of  Light "  is  the  title  of  a  small 
12-page  booklet  Issaed,  with,  a  striking  cover,  for  the  nae  of  oou- 


tractors  in  connection  with  the  Osram  campaign.  Vari  :-  -•/• 
of  lighting  are  illustrated,  including  moonlight,  oil.  rush  ui.:  "  -.'■-, 
candle,  gas,  electric,  and  finally  "O.nram.'  Contr»fctor»  can  have 
quantities  of  the>»e  lx)okletH,  printed  with  their  own  names  und 
addreHs<;H,  by  applying  to  the  company  w  public-ation  department 
at  the  above  addrea*'. 

Thi;  liicnisH  Puometheu.s  Co.,  Ltd.,  Salop  .Street  Work*. 
Highgate.  Birmingham. — Twenty- four-page  catalogue  CSo.  Uti) 
giving  brief  particulars,  illustrations  and  prices  of  variouii  d<*«gTW 
of  their  electric  heaters,  chiefly  of  the  convector  pattern,  al*o  ft 
few  luminous  types,  combined  convecK^ir  and  lamp,  and  an 
imitation  log  fire.  The  heaters  are  now  guaranteed  for  five  years. 
We  observe  from  a  list  toward  the  end  of  the  pamphlet  that  the 
Prometheus  apparatus  is  u.sed  on  board  a  large  number  of  well- 
known  ocean-going  liners,  at  Buckingham  Palace,  in  Engluh 
theatres  and  railways,  and  in  ships  of  a  numl>er  of  foreign  navies. 

Messrs.  Cro.\ipton  4:  Co.,  Ltd.,  Arc  Works.  Chelmsford. — Cata- 
logue No.  D32,  of  20  pages,  containing  specification,  description, 
shipping,  price  and  other  information  relating  to  their  a.c  induc- 
tion motors,  also  lists  of  prices  of  their  controllers,  starter.^,  i:c. 

Messrs.  G.  Wey.molth  Propriktarv,  Ltd.,  Neptune  Street, 
Richmond,  Melbourne,  Australia. — Hanging  wall  calendar  for  the 
current  year,  with  monthly  tear-off  sheets,  on  each  of  which  appear 
half-tone  illustrations  of  various  classes  of  electrical  machinery 
manufactured  by  them  in  Australia. 

Messrs.  Duncan  Watson  Ac  Co.,  62,  Bemers  .street,  London,  W. 
— Fourteen-page  booklet,  giving  illustrations  and  stating  prices  of 
the  "  Duncan  "  electric  radiators  made  in  various  designs  of  art  metal 
work.  Those  of  the  luminous  type  that  are  listed  range  from  two 
to  eight-lamp  sizes.  Bastian  quartz  heaters  are  also  shown,  and 
the  radiators  may  be  fitted  either  with  these  heaters,  with  lamps, 
or  with  other  heating  elements,  as  desired. 

Messrs.  Siemens  Bros.  &;  Co.,  Ltd. — We  have  received  from 
the  Publicity  Department  of  this  firm  (on  behalf  of  their  Electric 
Appliances  Department,  Westminster,  London,  S.W.)  a  copy  of  the 
new  issue  of  catalogue  (24  pages)  No.  509.  "  Motor-car  Accessories." 
which  supersedes  the  May,  1909,  issue.  The  sections  dealing  with 
pocket  instruments  and  electric  motor  horns  have  undergone  a 
careful  revision,  with  the  result  that  the  pocket  instruments  are 
now  listed  in  several  grades,  and  new  designs  have  been  added  to 
the  list  of  trumpets  for  motor  horns.  This  catalogue  should  be 
useful  to  those  who  are  irderested  in  electrical  accessories  for 
motor-cars. 

Browett,  Lindley  Contracts. — We  are  informed  that 
Messes.  Browett,  Lindley  &  Co.,  Ltd..  have  this  week  received 
an  order  for  one  of  their  500-b.h.p.  triple-expansion  forced  lubri- 
cation engines  for  the  Bengal  and  North-Western  Railway  Co., 
Ltd.,  through  the  offices  of  Messrs.  Sir  A.  Rendel  i:  Robertson, 
consulting  engineers.  They  only  recently  received  from  the 
British  Westinghouse  Co.,  Ltd.,  an  order  for  two  400-k\v.  triple- 
expansion  engines  to  Messrs.  A.  Rendel  .t  Robertson's  specification, 
for  the  Indian  State  Railway.  North-Western  section.  These  ar.- 
now  in  active  preparation,  and  a  repeat  order  for  a  further  two 
400-KW.  sets  for  the  same  station  is  completed,  and  in  course 
of  packing  for  shipment.  They  have  also  in  hand  a  2,000-H.P. 
three-crank  compound  engine  for  Messrs.  P.  Dixon  X  Sons  paper 
mills,  Grimsby  ;  a  oOO-KW.  three-crank  compound  engine  for 
Darlington  Corporation  ;  a  500-KW.  steam  dynamo,  switchboard, 
condensing  plant,  &c.,  for  George  Town,  Penang,  through  Messrs. 
Preece,  Cardew  k.  Snell,  consulting  engineers:  a  150-KW.,  two- 
crank  compound  engine  for  the  British  Museum,  and  many  other 
important  contracts. 

Trade  Announeemeuts.— The  Electrical  Appakatls 

Co.,  Ltd.,  have  recently  opened  their  Manchester  office  at  Palatine 
Buildings,  Victoria  Street,  Manchester,  under  the  management  of 
Mr.  Thos.  G.  Travis.  All  Lancashire  inquiries  should  be  sent  to 
that  addr  ess. 

The  Westminster  Engineering  Co.,  Ltd.,  Victoria  Road, 
Willesden  Junction,  N.W.,  have  purchased  from  Meei.td.  Ferranti. 
Ltd.,  all  the  necessary  drawings,  plant  and  tools,  and  Me  prepared 
to  carry  out  repairs  or  supply  new  spare  parts  to  F  erranti  alter- 
nators, rectifiers,  kc.  Messrs.  Ferranti  have  advised  their  customer  i 
to  this  effect.  The  Westminster  Engineering  Co..  Ltd.,  have  for 
some  years  devoted  a  portion  of  their  works  to  electrical  repairs. 
They  also  bring  machines  of  old  design  up-to-date  fitting  interpoles 
where  necessary,  new  commutators,  new  brush-gear,  A:c. 

Messrs.  W,  Liley  i:  Co.  have  removed  to  ground  tioor  premise-^ 
at  30,  Benson  Street  (ofif  Mount  Pleasant),  Liverpool.  Their  tele- 
phone number  and  telegraphic  address  remain  unaltered. 


LIGHTING  and  POWER  NOTES. 


Acton. — The  Electricity  Committee  of  the  U.D.C.  met 
specially  on  Tuesday,  and  agreed  to  accept  the  offer  of  the  Metro 
politan  Electric  Supply  Co.,  Ltd.,  to  pay  £50  per  annum  as  ground 
rent  of  the  site  of  the  works  in  connection  with  the  transfer  of  the 
electricity  undertaking. 

Estimates  for  street  lighting  were  considered  at  a  meeting  of 
the  Highways  Committee  the  same  evening.  Mr.  E.  C.  Owe  n 
secretary  of  the  Metropolitan  Electric  Supply  Co.,  Ltd..  wrote  to 
the  effect  that  he  confirmed  Sir.  Pragnell'a  undertaking  when  he 
interviewed  the  Coudoil,   viz.,   that  the  coaapiny   agreed    to   the 
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l.flOOc.P.  lamps  remaining  lit  until  1  a.m.,  instead  of  till  midnight. 
As  to  increasing  the  candle-power  of  the  lamps  to  300  from 
1  a.m.  until  dawn,  that  could  be  done  at  an  increase  of  charge  to 
£13  15s.  per  lamp  per  annum.  The  company  were,  however,  of 
opinion  that  their  second  scheme,  viz.,  erecting  lamps  on  the  tram 
poles,  and  extinguishing  half  of  them  at  1  a.m.,  would  afford  far 
better  illumination  than  the  fewer  number  of  large  candle-power 
lamps,  and  would  ensure  the  Council's  section  of  the  main  road 
being  lighted  in  a  superior  manner  to  that  obtaining  in  the  boroughs 
of  Hammersmith  and  Ealing.  The  reply  of  the  manager  of  the 
Brentford  Gas  Co.  was  to  the  effect  that  the  amended  charge  for 
1,000-c.p.  high-pressure  lamps  alight  up  to  1.30,  their  place  then 
being  taken  by  300-C.P.  lamps,  would  be  on  a  10  years'  contract  £13, 
and  on  a  contract  for  five  years  £14.  It  was  decided  to  accept 
the  latter  for  lighting  the  by-roads,  and  to  defer  the  question  of 
lighting  the  main  road. 

Aldeburg;h. — Good  progress  is  being  made  with  the 
electricity  works,  and  it  is  anticipated  that  current  will  be  avail- 
able by  Easter.  Poles  for  the  overhead  wires  are  being  erected  in 
the  town. 

Alloa. — The  T.C.  has  olficially  inspected  the  new  plant 
inatalled  in  the  electricity  works,  which  it  may  be  remembered 
were  taken  over  from  the  British  Electric  Plant  Co.  in  li)09.  The 
station  is  suction-gas  driven,  and  the  main  building  was  doubled 
in  length  during  1911,  and  a  240-b.h.p.  horizontal  twin-cylinder 
"National"  gas  engine,  coupled  to  a  B.E.P.  dynamo  was  ijistalled, 
together  with  two  producer  plants,  either  of  which  will  run  the 
above  engine.  The  station  "  running "  costs  for  the  six  months 
ending  November  15th,  1911,  are  given  as  ■842d.  per  unit  sold,  the 
output  amounting  to  115,609  in  1911,  and  the  maximum  demand  to 
129  KW.  The  fuel  used  is  coke  breeze  from  the  adjoining  gas 
works  at  3s.  per  ton,  and  large  coke  at  8s.  per  ton. 

Argentina. — The  Direccion  General  de  Arquitectura  is 
authorised  to  invite  tenders  for  supplying  electric  light  and  power 
to  the  district  Colonial  Asylums  at  Oliva  (Province  of  Cordoba) 
and  Retardados  en  Torres  (Province  of  Buenos  Ayres).  The  cost  is 
estimated  at  about  £22,000. — Board  of  Trade  Journal. 

The  Compania  Electricidad  de  la  Provincia  de  Buenos  Ayrea  has 
been  definitely  taken  over  for  account  of  the  English  company  as 
from  1st  inst. 

Ashton-under-Lyne. — The  Education  Committee  has 
decided  to  have  the  electric  light  installed  at  the  new  Council 
schools. 

Baildon  (near  Bradford). — The  U.D.C.  has  decided  to 

apply  for  a  provisional  order  for  the  purposes  of  electricity  supply 
in  the  township. 

Bariisley. — The  B.  of  G.  has  appointed  a  Committee  to 
consider  the  advisability  of  installing  electric  light  at  the 
Workhouse. 

Bexhill. — The  L.G.B.  has  sanctioned  loans  of  £2,000 
for  mains  extensions  and  £1,200  for  house  services,  representing  the 
amounts  required  for  these  purposes  for  a  period  of  two  years  from 
March  31st  last. 

Braunton. — According  to  the  local  papers,  the  new 
electricity  plant  is  practically  complete.  The  company  has 
installed  a  45-b.h.p,  oil  engine,  running  at  225  R.P.M.,  driving  a 
dynamo-booster  set ;  also  a  3t)0-ampere-hour  battery  of  130  cells. 
The  company  has  taken  over  the  pumping  of  water  for  the  South- 
Western  Railway  Co.,  the  price  fixed  being  £50  per  annum,  and 
has  nearly  completed  the  public  lighting  installation. 

Brighton. — The   Lighting  Committee  of   the  T.C.  has 

decided  to  install  four  oil  coolers  at  the  Southwick  works  to 
replace  the  old  surface  condensers  which  have  been  utilised  for  the 
purpose,  at  a  cost  of  £760. 

Burnley.— The  Bm-nley  E.D.C.  has  informed  the  B.  of  T. 
that  it  objects  to  the  provisional  order  bein^'  granted  to  the 
Burnley  Corporation  to  supply  electricity  in  the  township  of 
Reedley  Hallows,  on  the  ground  that  the  order  does  not  provide 
at  what  charge  electricity  will  be  supplied.  The  Corporation  has 
asked  the  R.D.C.  to  appoint  e  deputation  to  meet  it  to  discuss  the 
matter. 

Canada. — A  company  has  been  formed,  with  a  capital 
stock  of  $30,000,000  to  carry  on  the  business  of  an  electrical  power 
and  light  company,  and  for  other  purposes. 

The  Imperial  trade  correspondent  at  Toronto  reports  that  a 
number  of  municipalities  in  the  Province  of  Ontario  have  passed 
by-laws  to  enter  into  contracts  for  the  supply  to  them  of  electrical 
power.  Most  of  these  municipalities  will,  in  consequence,  require 
various  electrical  plant  for  the  purpose  of  distributing  the  power. 
The  names  of  the  municipalities  in  question  may  t^  obtained  at  the 
Commercial  Intelligence  Branch  of  the  B.  of  T. 

Canterbury, — The  B.  of  G.  has  decided  to  have  the 

electric  light  installed  at  the  new  Nurses'  House. 

Castleford. — The  U.D.C.  has  decided  not  to  offer  any 

opposition  to  ♦^he  promotion  of  a  provisional  order  by  the  Pontefract 
Corporation  for  the  electric  lighting  of  the  borough. 

Chester. — The  T.C,  January  24th,  approved  the 
scheme  prepared  by  Mr.  S.  E.  Britton  (the  Council's  electrical 
engineer)  and  satisfactorily  reported  upon  by  Mr.  A.  C.  Hurtzig, 
engaged     as    expert,     for    utilising    the     water-power     of    the 


River  Dee  for  the  generation  of  electricity.  The  scheme  will 
require  a  capital  expenditure  of  £13,000  for  the  construction  of  the 
necessary  works  and  the  provision  of  plant  (including  £500  to  the 
Dee  Fishery  Board  for  their  expenses  in  erecting  a  fish  pass  and 
other  works).  Aid.  R.  C.  Davies,  in  moving  the  adoption  of  the 
Electricity  Committee's  recommendation,  explained  that  it  is 
intended  to  erect  a  hydro-electric  works  on  the  site  of  the 
Old  Dee  Mills,  and  utilise  the  water-power  by  the  installation 
of  three  turbines  of  225  H.p.  each  and  three  dynamos.  The 
machinery  embraces  no  novel  features,  but  in  the  opinion 
of  the  chairman  of  the  Committee,  it  was  correct  to  say 
the  scheme  is  unique  in  this  country,  because  it  was  the 
application  of  machinery  to  a  large  volume  of  water  on  a 
tidal  river.  The  water  rights  of  three  other  mills  are  being  » 
taken  over,  which  will  give  an  additional  capacity  of  about 
6,000  cb.  ft.  of  water  per  minute.  The  average  flow  was  taken  as 
240  million  gallons  per  day,  and  the  plant  which  it  is  propo-sed  to 
put  down  will  be  capable  of  dealing  with  practically  600  million 
gallons  ;  the  units  generated  will  be  about  a  million  per  annum. 
The  site  itself  is  conveniently  situated  for  the  transmission 
of  electrical  energy,  either  to  the  existing  mains  at  the 
Cross  during  heavy  demands  for  current,  or  to  the  Crane 
Street  electricity  works,  where  it  would  be  distributed  or 
stored  during  light  demands.  It  is  estimated  that  the  sale 
of  current  from  the  units  supplied  by  the  water  plant  at  Id. 
per  unit  would  produce  an  annual  income  of  nearly  £5,000,  at 
a  working  cost,  including  capital  charges,  of  £1,500,  showing  an 
annual  profit  of  nearly  £3,000 — sufficient  to  pay  the  capital  involved 
within  five  years.  The  scheme  was  adopted  with  six  dissentientB, 
and  application  will  be  made  to  the  L.G.B.  for  sanction  to  borrow 
£13,000.  Councillor  H.  F.  Brown,  who  opposed  the  scheme,  argued 
that  they  would  be  well  advised  to  follow  on  well  known  lines  and 
develop  their  steam  plant,  either  in  connection  with  their  electri- 
city works  or  the  refuse  destructor. 

Cliiie. — A  decree  granting  to  Don  Felipe  Gonzalez  a 
concession  for  providing  the  town  of  Gorbea  with  electric  light  Ls 
announced. 

Coventry, — At  the  City  Council  on  Tuesday,  the  Electric 
Light  Committee  recommended  that  the  scheme  submitted  for  the 
extension  of  the  undertaking  at  the  total  estimated  cost  of  £16,514 
be  approved,  and  that  the  cost  be  paid  out  of  revenue.  The  scheme 
comprised  extensions  to  switchboard,  12  panels,  with  building  ; 
cooling  towers  ;  foundations  ;  pumps  and  pipes  ;  circulating  water 
and  steam  pipes.  The  sum  of  £16,514  included  £5,777,  the  value 
of  plant  already  scrapped  and  proposed  to  be  superseded,  which 
amount  it  would  be  necessary  to  provide  out  of  profits,  and  which 
would  be  transferred  to  capital  account  and  applied  as  part 
of  the  cost  of  the  extensions  comprised  in  the  scheme.  The  Com- 
mittee submitted  financial  arrangements  which  would  leave  a 
balance  remaining  to  be  provided  out  of  profits  of  the  current  year 
of  £6,058. 

Darton. — The  Penistone  R.D.C.  has  given  its  consent  in 
connection  with  the  application  of  the  Electrical  Distribution  of 
Yorkshire,  Ltd.,  to  the  B.  of  T.  for  an  order  for  the  lighting  of  the 
district  with  electric  light. 

Dundee.  —  The  Corporation  electricity  department 
recently  sought  to  be  rated  on  the  same  basis  as  the  gas  depart- 
ment— namely,  on  one-fourth  of  the  valuation  roll  entry.  At  a 
meeting  last  week  of  the  Law  and  Finance  Committee,  Treasurer 
Soutar  said  this  was  practically  a  request  that  they  should  give  an 
advantage  to  the  electricity  department  at  a  cost  of  £800  to  the 
rates,  in  order  that  the  department  might  accumulate  a  greater 
appearance  of  success  than  was  justified  by  the  fact.  The  convener 
of  the  Electricity  Committee  pointed  out  that  the  engineer  had 
thought  it  was  only  fair  to  put  the  two  departments — gas  and  elec- 
tricity— on  the  same  basis,  but  ihe  treasurer  replied  that  as  far  as 
the  gas  department  was  concerned,  the  standard  of  a  fourth  of  the 
assessment  was  statutory  and  binding.  This,  said  the  convener, 
showed  the  extent  to  which  the  electricity  department  was  handi- 
capped.    It  was  agreed  that  the  present  practice  continue. 

Falkirk. — The  T.C.  seems  to  be  very  much  alarmed  at 
the  Provisional  Order  being  applied  for  by  Mr.  George  Balfour,  of 
the  Scottish  Central  Electric  Power  Co.,  for  powers  to  supply  cur- 
rent to  (among  other  places)  the  Larbert  district  for  lighting  pur- 
poses. Several  meetings  of  the  ratepayers  have  been  held,  and  this 
week  a  plebiscite  is  being  taken  to  ascertain  the  opinion  of  the 
electors.  The  question  asked  on  the  voting  card  is,  "  Are  you  in 
favour  of  opposing  Mr.  Balfour's  electric  lighting  order  by  way  of 
a  burgh  extension  1 ''  The  T.C.  points  out  that  should  the  Order 
be  passed  and  Mr.  Balfour's  powers  transferred  to  the  Scottish 
Central  Co.,  the  position  will  then  be  that  the  latter  will  be  able  to 
enter  into  competition  with  the  T.C.  in  gas  lighting  in  the  Larbert 
district.  Mr.  Balfour  Brown,  K.C.,  advises  the  Council  to  oppose  the 
Order  most  strenuously  for  the  entire  exclusion  of  the  Larbert  dis- 
trict from  the  Order,  and,  failing  exclusion,  for  protection  clauses. 
He  is  of  opinion  that  the  most  effective  way  of  opposing  the  Order 
would  be  by  the  promotion  of  a  burgh  extension  scheme  to  include 
the  Larbert  district  within  the  burgh,  and  so  place  the  Town 
Council  in  the  position  to  supply  electricity  in  that  district. 
Opponents  of  this  view  point  out  that  since  the  introduction  of 
electric  lighting  in  Falkirk  there  has  been  a  big  increase  in  revenue 
to  the  gas  department. 

Fife.— Mr.  C.  A.  Carlow,  of  the  Fife  Coal  Co.,  says  that 
that  company  has  about  600  electric  motors  running  in  connection 
with  its  collieries,     Altogether  he  computes  that  in  the  collieries 
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of  Fifeshire  the  total  number  of  electric  raotorH  at  work  is 
1,000.  The  Fife  Coal  Co.  has  also  65  coal-cuttinjj  machines, 
cutting  660  000  tons  of  coal  in  the  year. 

Glastrow. — The  T.C.  bas  approved  of  a  recommendation 
of  the  Sub-committee  on  Electricity  Works  for  transforminfc 
machinery  for  a  substation  in  Whitevale  district,  and  the  erection 
of  8ub-8tationfl  in  the  Maryhill  and  Trongate  areas.  The  engineer 
has  been  authorised  to  prepare  spccificationB  for  the  necessary 
plant. 

Organised  by  the  T.('.,  a  smoke-abatement  exhibition  is  to  be 
held  in  the  city  from  September  20th  till  October  12th  this  year. 
The  exhibition  will  follow  to  a  certain  extent  the  lines  of  the 
previous  one  held  two  years  ago,  and  the  most  up-to-date  con- 
trivances for  the  complete  combustion  of  solid  fuel,  and  the  most 
modern  developments  in  heating,  cooking,  lighting  and  ventilation 
by  means  of  gas  and  electricity,  for  domestic,  business  and  manu- 
facturing purposes,  will  be  shown.  There  will  also  be  competitions 
in  all  kinds  of  baking  and  cooking  by  gas  and  electric  apparatus 
for  girls.  Among  the  bodies  under  whose  auspices  the  exhibition  is 
to  take  place  is  the  British  Electrical  and  Allied  Manufacturers' 
Association. 

Heston  and  Islewortli. — .\t  the  last  meeting  of  the 

District  Council  a  joint  report  of  the  clerk  and  surveyor  was  con- 
sidered on  the  Southall,  &c.,  Railless  Traction  Bill.  As  the  pro- 
moters of  the  company  expressed  their  willingness  to  take  the 
whole  of  their  electric  supply  from  the  Council,  the  Electricity 
Committee  has  made  the  following  extension  of  the  scale  of  its 
present  charges  for  power  purposes  : — Consumption  of  20,000  and 
not  exceeding  2.5, Ood  units  per  quarter.  Id.  per  unit  ;  H0,000  and 
not  exceeding  40,000,  ••J.5d.  ;  40,000  and  not  exceeding  50,000,  "SOd.  ; 
50,000  units  per  quarter,  "SSd. 

Holyhead. — The  U.D.C.  has  decided  to  lower  the  price 
of  current  to  private  consumers  from  5d.  to  4id.  per  unit  as  from 
March  21st  next,  and  to  increase  the  charge  for  current  for  public 
lighting  to  4  id.  per  unit  from  the  same  date. 

India. — In  connection  with  the  Tata  hydro-electric 
project,  tests  for  the  power  required  for  the  contracting  mills, 
aggregating  close  upon  30,000  i.H.r.,  have  been  made  under  the 
guidance  of  Mr.  H.  P.  Gibbs,  general  manager  of  the  company, 
and  the  necessary  plans  for  fitting  the  motors  and  general  mill 
equipment  will  be  shortly  taken  in  hand.  Alternating-current 
motors  will  be  adopted  running  at  from  350  to  750  B.P.M.,  the 
average  horse-power  per  motor  being  reckoned  at  about  200  ;  the 
voltage  sanctioned  is  6,000  inside  the  factory,  the  periodicity  being 
50  cycles  per  second. — Indian  Textile  Jouiiial. 

Rinpton-on-ThanieS. — At  the  last  meeting  of  the 
Town  Council,  the  report  and  recommeniations  of  the 
Lighting  Committee  on  the  electricity  undertaking  of  the 
Council  was  presented.  This  recommendation  is  that  applica- 
tion be  made  to  theL.G.B.  for  sanction  to  the  borrowing  of  £13,500 
for  extensions,  and  that  the  tender  of  the  M.A.N.  Co.  be  authorised 
to  be  accepted  for  Diesel  engine  plant  and  Siemens  alternators  at 
£8,328.  In  addition  to  the  Committee's  report,  there  was  an 
exhaustive  report  by  the  electrical  engineer  (Mr.  J.  E.  Edgcome) 
dealing  with  the  alternative  methods  of  carrying  out  the  necessary 
extension  of  the  generating  plant.  The  engineer's  report  further 
gave  details  of  the  visits  of  himself,  in  company  with  a  Sub-Com- 
mittee of  the  Lighting  Committee,  to  various  towns  in  England  and 
on  the  Continent,  where  Diesel  oil  engines  were  seen  at  work.  In 
Germany,  Diesel  oil  engines  were  inspected  at  Berlin,  Tegel,  Halle, 
Nuremburg  and  Augsberg,  and  in  Belgium  at  Ghent. 

Tenders  were  then  invited  from  certain  "  makers  and  agents  "  in 
England  and  Germany,  details  of  which  are  given  elsewhere.  After 
full  consideration,  the  Committee  found  that  the  type  of  engine 
best  suited  to  the  needs  of  the  Council  was  of  the  horizontal  type 
constructed  by  the  Maschinenfabrik  Augsberg -Niirnburg  Co. 

In  moving  the  adoption  of  the  report,  the  Chairman  of  the 
Lighting  Committee  pointed  out  that  there  was  only  the  small 
margin  of  128  KW.  between  the  800  KW.  capacity  of  the  existing 
plant  and  the  present  maximum  demand  upon  it,  viz.,  672  KW.  The 
current  year's  maximum  demand  has  exceeded  that  of  any  previous 
year  by  80  kw.,  whilst  during  the  past  10  years  the  units  sold  had 
more  than  doubled  in  quantity.  He  urged  the  fuel  cost  of  the 
present  system  of  generating  (£3,000),  as  a  factor  in  favour  of 
adopting  internal  combustion  engines  ;  the  cost  of  generating  by 
producer  plant  and  gas  engines  was  lower  under  present  working 
conditions,  but  even  it  was  more  costly  than  by  Diesel  engines. 

The  adoption  of  the  report  and  recommendations  was  strongly 
opposed  by  Councillor  Hall,  who  pleaded  for  "  expert "  ad^fice, 
and  by  Councillor  Macaulay,  on  the  basis  of  "patriotism,"  and  in 
support  of  his  contention,  he  produced  letters  of  the  British 
Westinghouse  Co.,  who,  he  held,  had  not  had  fair  treat- 
ment in  the  matter  of  tendering.  This  contention  was  to  some 
extent  borne  out  by  the  electrical  engineer  in  his  report  on  the 
various  tenders  received,  from  which  it  appeared  the  Westinghouse 
Co.  was  not  included  in  the  firms  specially  invited  to  tender.  The 
report  says  :  "The  British  Westinghouse  Co.  wrote  me  in  December 
asking  to  be  allowed  to  tender.  ...  I  was  not  aware  that  this 
firm  were  manufacturers  of  this  type  of  engine." 

After  a  lengthy  debate  necessitating  the  suspension  of  standing 
orders,  the  report  and  recommendation  was  carried  by  19  votes  to  9, 
with  three  Councillors  remaining  neutral.  It  might  be  stated 
that  the  Lighting  Committee  comprises  17  members — a  great 
majority  of  the  Gounoil— and  it  was  held  by  the  opposition  to  be 
faricfObl  to  bring  up  for  discussion  in  j«Qeral  Council  a  r(>*<o.rt  and 


recommendation  that  had  already  been  agreed  to  by  a  majority  of 

the  councillors. 

Llandaff  and  Dinas. — The  K.D.C.  hag  applied  to  the 

B.  of  T.  for  permission  to  use  overhead  linee  in  Whitchurch  at  a 
pressure  of  230  volte,  alternating  current,  for  the  purpose  of  supply 
under  the  E.L.  Orders,  1901  and  1908. 

Llandudno. — Loans  of  £250  and  £150  for  work  in 
connection  with  the  electricity  works  have  been  sanctioned  by  the 
L.G.B. 

New  Zealand. —  It  is  proposed  to  raise  a  loan  for  the 

construction  in  the  borough  of  Wairoa  of  a  suction  gaa  plant  and 
electricity  works,  and  of  electric  lines  for  the  purpose  of  supplying 
electricity  for  lighting  and  power  purposes,  at  a  cost  of  £6,000. 

Perth. — The  T.C,  at  a  .special  meeting  held  last  week, 
agreed  to  oppose  a  provisional  order  in  connection  with  the  Loch 
Ericht  water  and  electrical  power  scheme.  The  Lord  Provost 
informed  the  meeting  that  petitions  against  the  order  were  to  be 
presented  by  the  Tay  District  Fisheries  Board  and  by  the  County 
Council. 

Readin;^, — The  B.  of  G.  has  appointed  a  committee  to 
consider  the  advisability  of  having  the  workhouse  lighted  by 
electricity. 

South  Africa. — A  serious  fire  occurred  at  the  locomotive 
workshops  of  the  South  African  Railways  at  Uitenhage  early  in 
January,  resulting  in  the  total  destruction  of  the  electric  power 
house.  The  workshops  brigade  worked  well,  but  was  seriously 
hampered  by  the  low  pressure  of  the  water,  and  by  the  crowd 
who  swarmed  over  the  works. 


iStapleton    Workhouse 


Stapleton    (Bristol).— At    the 

electric  light  is  to  be  substituted  for  gas. 

Swansea. — The  T.C.  at  its  last  meeting  discussed  a 
recommendation  from  the  Electricity  Committee  for  the  carrying 
out  of  important  alterations  and  extensions  at  the  electricity  station, 
and  for  the  purchase  of  new  boilers  and  accessories.  It  was  stated 
the  cost  would  be  about  £46.000,  ind  the  question  arose  as  to 
finding  the  necessary  money.  It  was  said  that  the  T.C.  had  power 
to  raise  a  portion  under  the  Act  of  1902,  but  that  for  the  greater 
part  it  would  be  necessary  to  seek  the  consent  of  the  L.G.B.  The 
town  clerk  and  the  borough  treasurer  were  instructed  to  prepare  a 
report. 

The  T.C.  has  decided  to  spend  £4,750  in  enlarging  and  improving 
the  electricity  works. 

Taunton, — A  L.G.B.  inquiry  was  held  at  Taunton  on 
January  30th  into  an  application  by  the  T.C.  for  sanction  to  the 
borrowing  of  £2,500  for  extensions  to  the  electricity  plant.  There 
was  no  opposition. 

Tei^nmouth. — The   U.D.C.   has  decided   not   to  take 

any  action  with  regard  to  the  proposed  electricity  scheme  for  the 
town.  The  proposal  was  that  the  Council  should  put  down  its  own 
installation,  and  the  above  decision  was  arrived  at  after  considering 
the  present  available  borrowing  powers. 

Tunbridge  Wells. — The  Mayor  has  given  notice  to  move 
at  the  next  meeting  of  the  T.C.  a  motion  to  oppose  the  Bill  of  the 
National  Electric  Construction  Co.,  seeking  to  confirm  agreements 
for  free  wiring,  to  which  practice  the  Council  is  opposed. 

Uruguay. — An  American  Consular  report  says  a  proposi- 
tion has  been  presented  to  the  Ministry  of  Public  Works  for  utilis- 
ing the  rapids  of  the  Salto  Grande  Falls  in  the  Uruguay  River, 
some  15  miles  above  the  city  of  Salto,  to  generate  electrical  energy 
for  transmission  to  towns  on  both  banks  of  the  river,  and  ultimately 
to  Buenos  Ayres  and  Monte  Video.  The  operations  are  to  be  com- 
menced with  a  proposed  capitalisation  of  $12,000,000,  and  a  con- 
cession for  a  term  of  90  years  is  asked,  in  return  for  which  the 
Government  is  to  receive  5  per  cent,  of  the  gross  receipts  and  a 
given  amount  of  electrical  energy  at  half  the  current  rates.  As 
fuel  is  scarce  and  has  to  be  imported  at  great  cost,  the  realisation 
of  this  project  will  ultimately  prove  of  great  importance  in  develop- 
ing the  country's  mineral  and  other  resources. 

Walthamstow. — The  Public  and  Private  Lighting  Com- 
mittee reports  having  further  considereti  two  reports  by  the  elec- 
trical engineer  with  reference  to  the  provision  of  additional  plant 
at  the  generating  station,  and  has  decided  that  application  should 
be  made  to  the  L.G.B.  for  sanction  to  the  borrowing  of  £22,624  for 
the  provision  thereof,  including  condensing  plant,  cables,  &c. 
Tenders  are  to  bo  obtained  for  replating  and  maintaining  the 
lighting  battery  at  the  generating  station  for  a  period  of  10  years, 
also  for  the  rebuilding  of  a  switchboard.  The  Light  Railways 
Committee  has  decided  to  instruct  the  tramways  manager  to  equip 
the  cars  travelling  between  Chingford  Mount  and  the  Broadway, 
Stratford,  with  metallic-filament  lamps. 

Yarnionth. — On  Saturday  last  the  streets  and  business 
and  private  houses  were  left  in  darkness,  owing  to  a  steam  pipe 
at  the  Corporation  electricity  works  bursting,  and  by  which  two 
men  were  severely  scalded.  Lamps  of  various  kinds  and  candlea 
were  used  vi  carrying  on  trade,  but  a  number  of  the  larger  ghope 
and  picture  theatres  were  compelled  to  close.  The  entire  tram  ser- 
vice was  stopped,  and  stranded  c&i'e  h^d  to  be  drawn  home  to  the 
depot  by  teams  of  horses. 
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TRAMWAY  and  RAILWAY  NOTES. 


Ar^rcntina. — The  Kosario  Municipality  is  ])repai-in«j 
specifications  for  about  200  km.  of  new  electric  tramways.  Tenders 
are  to  be  called  for,  and  a  concession  will  be  granted.  The  existing- 
company,  says  the  lirricir  of  the  li'iror  Plafp,  jrives  little  satisfaction 
to  the  inhabitants,  and  its  service  could  scarcely  be  worse. 

Ashton.— The  lease  of  the  Hnrst  D.C.  to  the 
Ashton-under-Lyne  Corporation  of  the  tramways  in  its  area 
expires  within  the  next  few  months.  Under  the  terms  of  the  lease 
the  Ashton  authority  has  for  some  years  sustained  a  loss  of  £1,000 
a  year,  and  it  is  determined  that  if  it  again  takes  over  the  system 
in  the  urban  area,  it  must  be  on  terms  advantageous  to  the  Corpora- 
tion. To  maintain  the  same  service  as  at  present  will  mean  a  call 
on  the  rates  of  Hurst  of  Is.  in  the  £.  There  is  a  possibility  that 
the  District  Council  will  refuse  to  impose  such  a  burden  on  the 
ratepayers,  and  rather  allow  the  lines  and  overhead  equipment,  of 
which  it  is  the  owner,  to  stand  idle.    ^ 

Australia. — A  proposal  before  the  Legislative  Assembly 
recently  was  for  the  nationalisation  of  the  Perth  (W.A.)  tramways 
service,  and  that  negotiations  be  entered  into  with  the  Tramways 
Co.  The  mover  urged  that  nationalisation  was  preferable  to 
municipalisation  on  the  ground  that  there  were  so  many  con- 
flicting interests  involved  in  the  latter  case. 

Blackburn. — A  report  for  the  nine  months  ending 
December  Hist,  was  presented  to  the  Tramways  Committee  last 
week.  This  showed  that  the  profit  for  the  period  was  £2,452,  com- 
pared with  i'l,0:?0  for  the  corresponding  nine  months  in  1010. 
The  net  receipts  wers  £.-)0,012,  of  which  £47,943  was  traffic 
revenue.  The  cars  travelled  881.8-18  miles  in  Blackburn,  and 
.il.074  in  Accrington,  and  carried  8,867..")77  passengers.  The 
expenditure  out  of  gross  revenue  was  £18,481),  including: — 
Traffic  expenses.  £11,277  ;  general  expenses,  £8,234  :  general 
repairs  and  maintenance,  £8,()!t4  ;  and  cost  of  current,  £8,815. 
Out  of  the  balance,  £6,507  was  added  to  sinking  fund,  £4,625 
was  repaid  to  the  Public  Works  Loan  Commissioners,  and  £4,717 
as  interest,  leaving  a  balance  profit  of  £2,452. 

Brighton. — The  West  Sussex  County  Couiicil,  at  its 
meeting  to-day,  will  be  recommended  to  authorise  the  opposing  of 
the  Brighton  District  Tramways  Bill,  the  Hove  Corporation  Railless 
Traction  Bill,  the  Brighton  Corporation  Railless  Traction  Bill  and 
the  railless  traction  Bill  which  is  being  promoted  by  the  Brighton, 
Hove  and  Preston  Omnibus  Co.  The  Urban  District  Council  of 
Southwick  has  decided  to  support  the  Tramways  Bill,  but  to  oppose 
all  the  railless  traction  Bills,  both  as  to  the  services,  the  supply  of 
electricity  and  the  power  to  run  omnibuses,  while  the  Lancing 
Parish  Council  has  stated  that  it  approves  of  the  tramways  scheme, 
but  not  of  the  railless  traction  proposals. 

Continental  IVotes. — Germaxy. — The  projected  con- 
version of  the  Rhein-Haardt  Railway  to  electrical  working  has 
started  an  agitation  to  construct  a  circular  railway  to  embrace  Bad 
Diirkheim,  Friedelsheim,  Gonnheim,  Niederkirchen,  Ruppertsberg, 
Konigsbach  and  Gimmeldingen.  with  a  connection  with  the  State 
line.  Neustadt-Ludwigshafen  and  the  new  line  to  Meckesheim.  By 
these  proposed  lines  the  chief  wine  districts  of  the  Rhine  Valley, 
hitherto  without  railway  conveniences,  will  be  joined  to  the  main 
line  system. — /eitxclir.  fi(r  EJeldr.  viul  Mmtchinrnhnv. 

Boneaster. — The  T.C.  has  decided  to  proceed  with  the 
tramway  extension  scheme  to  the  Brodsworth  model  village  in 
preference  to  running  railless  cars.  The  track  will  be  laid  on 
sleepers  on  one  side  of  the  road,  and  the  cost  will  be  about  £25,000. 
An  extension  at  an  expenditure  of  £15,000  is  also  to  be  made  to 
Warmsworth. 

East  llam.^ — A])plication  is  to  be  made  to  the  B.  of  T. 

for  consent  to  duplicate  the  tramway  track  in  High  Street  North. 

Edinl»ur«'h, — Presiding  ut  the  animal  general  meetirg  of 
the  shareholders  of  the  Edinburgh  and  District  Tramways  Co., 
Ltd.,  Mr.  B.  Hall  Blyth,  chairman  of  the  directors,  said,  regarding 
the  Town  Council's  proposal  to  introduce  a  system  of  railless  traction, 
that  the  company's  policy  was  to  encourage  any  kind  of  tramway, 
no  matter  what  traction  was  used,  that  was  not  going  to  be  in  com- 
petition with  the  company's  system,  and  to  oppose  any  tramway 
that  was  going  to  compete  with  them.  The  directors  had  offered 
to  allow  their  manager,  Mr.  Shepherd,  and  the  assistant  manager, 
to  manage  the  railless  system  without  charge.  The  railless  cars, 
they  believed,  would  be  feeders  for  tljeir  own  tramways. 

filasjvow. — The  Tramways  Committee  of  the  'J'.C.  is  to 
consider  a  proposal  by  Councillor  Hugh  Lyon,  who  asks  that  it  be 
remitted  to  the  Sub-committee  on  Finance  to  consider  and  report 
upon  the  whole  question  of  instituting  a  half-yearly  service  of  cars 
from  12  midnight  to  8  a.m.  The  same  committee  to  whom  the 
matter  was  remitted  has  agreed  to  take  no  action  in  connection 
with  a  motion  by  Councillor  Cohen  jToposing  that  the  convener, 
"  looking  to  the  great  success  of  the  concession  of  two  stages  for 
^d.  on  the  tramway  system,  bring  before  his  committee  the 
oesirability  of  adopting  a  6d.  ticket  similar  to  those  used  in  Conti- 
nental cities,  which  would  be  available  for  12  journeys  and  would 
be  punched  for  each  journey,  and  thus  minimiee  the  work  of  the 
coriductors  an(|  cays?  less  inconveniertie  td  the  traveling  pliblic." 


Hull. — At  a  meeting  of  the  Tramways  Committee,  on 
January  25th,  it  was  stated  that  the  men  had  accepted  the  new 
conditions  drawn  up  by  the  Committee.  Under  this  agreement  the 
conductors  get  an  advance  of  Is.  per  week,  and  shorter  hours  arc 
enjoyed  by  some  of  the  men  employed  as  car  cleaners. 

Lanarkshire. — At  its  last  meeting  th(>  Lanark  County 
Council  approved  of  the  proposal  applying  for  a  prov.  order  for 
power  to  construct  three  lines  of  tramways  within  its  jurisdic- 
tion-— (1)  From  near  Uddingston  to  near  Holytown  :  (2)  from 
Main  Street,  Uddingston,  to  the  west-end  of  Bellshill ;  and  (8)  from 
Main  Street,  Mos.send.  to  a  junction  with  the  Lanarkshire  Tram- 
ways at  New  Stevenston  ;  and  to  acquire  either  by  itself  or 
in  conjunction  with  the  Town  Councils  of  Hamilton,  Motherwell, 
Wishaw.  or  other  Corporations,  the  present  undertaking  of  the 
Lanarkshire  Tramways  Co. 

London. — Speaking  at  the  half-yearly  meeting  of  the 
Chatham  Railway  Co.  on  Tuesday,  Sir  Wm.  Hart  Dyke  intimated 
that  the  question  of  electrification  of  the  suburban  lines  had  been 
referred  to  an  expert  by  the  Joint  Committee.  Lord  Claud 
Hamilton,  presiding  at  the  half-yearly  meeting  of  the  East  London 
Railway,  also  referred  at  length  to  the  question  of  electrification, 
and  stated  that  tenders  would  be  opened  in  the  first  week  in 
February,  both  for  the  equipment  and  electrification  of  the  line. 

Middlesex. — At  the  last  meeting  of  the  County  Council 
a  report  of  the  Tramway  Committee  was  adopted  to  the  effect  that 
a  clause  should  be  inserted  in  the  Southall,  Hounslow  and  Twicken- 
ham Railless  Traction  Bill  providing  for  the  County  Council  to 
become  the  purchasing  authority  within  a  given  period. 

Rawtenstall. — The  T.C.  has  received  from  the  B.  of  T. 

sanction  to  a  loan  of  £4,668  to  meet  excess  expenditure  on  cars  and 
the  electrical  equipment  of  the  tramways. 

8outh  Africa. — Tlie  Chiistmas  holiday  traffic  between 
Kimberley  and  Alexandersfontein,  the  De  Beers  resort  6  miles  out, 
was  interfered  with  owing  to  one  of  the  electric  cars  catching  fire 
and  being  destroyed.  The  blaze  occurred  within  a  mile  of  Alex- 
andersfontein Hotel,  and  the  deJiris  of  the  car  blocked  the  line  for 
some  hours.  Fortunately  one  car  was  on  the  hotel  side  of 
the  obstruction,  and  met  and  brought  back  the  passengers  there. 

Sunderland. — An  influential  body  of  local  tradesmen  has 
requested  the  Corporation  Tramways  Committee  to  institute  a 
parcels-carrying  system  in  connection  with  the  electric  cars.  Before 
replying,  the  Committee  decided  to  inquire  as  to  the  working  of 
the  system  in  other  towns.  The  Outfitters'  Association  protested 
against  the  action  of  its  fellow -tradesmen,  on  the  ground  that 
private  traders  should  resist  all  municipal  trading  enterprise.  It,how- 
ever,  urged  that  boys  carrying  parcels  should  be  carried  on  the  cars 
at  reduced  fares  by  means  of  coupons.  The  Tramways  Committee 
declines  to  entertain  this  proposal. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Anglo-German   Telephony. — The    Postmaster-General 

recently  stated  that  it  had  been  proved  by  experiment  that  telephonic 
communication  between  London  and  Germany  could  not  be  effected 
through  France.  Tests  of  the  new  Anglo-Belgian  cable  indicate 
that  it  may  be  accomplished  by  way  of  Belgium,  at  any  rate,  as  far 
as  towns  in  the  west  of  Germany. 

An  Anglo- Swiss  telephone  service  is  likely  to  be  opened  shortly. 

Australia.^ — The  Marconi  Co.  has  informed  the  Common- 
wealth Government  that  it  intends  to  take  such  action  as  may  be 
necessary  to  protect  its  patents. 

The  Government  has  ordered  the  mai:erial  for  four  stations,  to  be 
erected  at  Hobart,  Melbourne.  Port  Moresby  and  Cooktown,  or 
Thursday  Island,  from  the  Maritime  Wireless  Co.,  Ltd.,  Sydney. 
The  total  cost  of  each  station  will  be  about  £1,600,  as  against 
about  £4,()00  for  the  high-power  wireless  stations  at  Fremantle  and 
Sydney. 

Canada-S]iain. —  Wireless  communication  has  been 
effected  between  Glace  Bay,  Canada,  and  Aranjuez,  Spain,  by  way 
of  Poldhu  and  Clifden. 

Canadian  TelejiTaphs. — A  correspondent  of  the  Time.^ 

reports  that  the  programme  of  the  Dominion  Government  includes 
a  national  system  of  telephones  and  telegraphs,  under  the  control  of 
the  Post  Office  Department,  and  the  improvement  of  cable  com- 
munication, so  that  Canadians  will  not  have  to  get  news  through 
American  channels. 

Chile. — The  Diario  of  December  13th  publishes  a 
decree  granting  to  Senores  Paul  Zanartu  and  Carlos  Matte  a  con- 
cession for  the  installation  of  telegraph  and  telephone  lines  between 
Santiago  and  Valparaiso,  with  an  intermediate  station  at 
Curacavi.  Twelve  months  are  allowed  for  carrying  out  the  work. 
— Board  of  Trade  Jovrnal. 

Coastg:uard    Telephones. — For    the    more    effective 

watching  of  the  coast,  63  .huts,  equipped  with  telephonic  com- 
munication, and  suitably  manned,  are  about  to  be  erectfed  by  the 
Government. 


Vol.70.  No.i,784,rEBniTART2,i9i2.]   THE    ELECTRICAL    RE^TKW. 


177 


Ferroconcrete   Poles. — An  American  Consular   report 

Btatefl  that  the  Govcrnm«»nt  of  New  Zealand  has  adopterl  ferro- 
connrote  poles  for  teleKraph  lines  in  place  of  wooden  poles,  and 
1,20.",  have  been  made  for  the  line  between  Auckland  and  Hamilton, 
The  poles  are  0x8  in.  at  the  base,  and  c,  in.  sfjuare  at  the  top,  the 
length  heinp  26  ft.  Anpfle  poles  are  much  stronfrer,  and  are  made 
hollow. 

Overhead  Lines. — Sheriff  Blair,  Dumbarton,  has  j^ranted 

the  petition  broutrht  by  the  Lord  Advocate,  on  behalf  of  the  Post- 
master-General, for  authority  to  erect  telephone  poles  in  Clydebank, 
in  opposition  to  the  Clydebank  Town  Council,  which  desired  that 
the  wires  should  be  laid  underground. 

]Vew  Cable. — The  c.s.  Cnmhrlan  this  week  has  been 
laying-  a  new  submarine  telephone  cable  between  Cape  Grisnez  and 
Abbotscliff. 

IVew    German    Cables. — The    Syndicate    of     German 

South  American  Telecrraph  Companies  has  acquired  three-fourths 
of  the  stock  capital  of  the  Compania  Telephonica  y  Telepraphica 
del  Rio  de  la  Plata,  which  has  telephone  and  tebj^'-raph  lines  in 
Buenos  Ayres,  and  is  al^o  in  possession  of  half  the  stock  capital  of 
the  Compania  Teleprraphica  y  Telephonica  del  Nacional,  which  has 
several  cables  to  Rosario.  The  cable  of  the  German  South 
America  Co.  ends  at  Pernambueo,  and  the  company  is  now  pre- 
paringr  to  extend  its  cables  to  Buenos  Ayres,  and  from  there  to 
other  cities. — Financial  Newx. 

Phantom    Circnits. — The  phantom-circuit  system,   by 

means  of  which  two  metallic  telephone  lines  are  utilised  for  three 
lines  of  communication,  has  been  improved  by  the  electrical  staff 
of  the  G.P.O.,  and  has  been  successfully  applied  to  the  submarine 
cables  between  London  and  Brussels. 

Post  Office  Factories. — The  Departmental  Committee 

appointed  to  consider  the  working- of  the  Post  Office  factories  recom- 
mends that  the  factories  be  maintained  for  purposes  of  repairs  ; 
that  a  reserve  of  apparatus  awaiting^  repair  be  re-established  and 
maintained,  in  order  to  equalise  employment ;  that  in  Eogrland  and 
Wales  the  work  withdrawn  from  the  local  shops  be  transferred  to 
the  main  factories,  but  that  in  Scotland  and  Ireland  the  work 
withdrawn  be  concentrated  in  repair  shops  in  Edinburgh  and 
Dublin,  subsidiary  to  the  main  factories  ;  that  the  factoi-ies  be 
placed  under  the  control  of  the  stores  department ;  that  the  Mount 
Pleasant  premises  of  the  g-eneral  factory  be  gradually  transfeirred 
to  HoUoway  ;  that  the  work  and  staff  of  the  Dalston  repair  shop 
of  the  National  T^-lephone  Co.  be  similarly  transferred  to  Hollo- 
way,  which  would  thus  become  the  only  London  factory  of  the 
Post  Office  ;  that  the  proposed  provincial  factory  be  situated  at 
Birmingham,  adjacent  to  the  stores  depot ;  that  the  Nottingham 
factory  of  the  National  Telephone  Co.  be  not  retained  or  replaced  ; 
and  that  the  staff  of  the  Nottingham  factory  be  offered  transfer, 
with  payment  of  removal  expenses,  to  Birmingham.  The  Com- 
mittee also  recommends  that  the  existing  establishment  of  the  Post 
Office  factories  be  revised  throughout  ;  that  the  proposed  estab- 
lishment be  based  as  closely  as  possible  upon  the  work  which  can 
be  relied  upon  as  permanent  ;  and  that  the  proposed  establishment 
be  arranged  to  afford  ultimate  provision  for  repair  alone,  with 
minor  exceptions. — Financial  Xews. 

Russia. — The  Department  of  Posts  and  Telegraphs  is 
seeking  the  necessary  powers  for  the  installation  of  a  new  tele- 
phonic line  between  Moscow  and  St.  Petersburg.  The  cost  of  this 
will  be  about  £21,080. 

Spain. — The  central  Marconi  station  at  Aranjuez;  was 
officially  inaugurated  on  Saturday  last,  in  the  presence  of  the  King- 
of  Spain  and  other  royalties. 

Switzerlauil. — The  Swiss  budget  for  1912  contains  pro- 
vision for  the  expenditure  of  .-£20(1,172  on  material  for  telegraphic 
and  telephonic  lines,  and  £5.'),800  on  telegraphic  and  telephonic 
apparatus. 

Telejarraphic   Error. — Owing  to  a  telegraph  operator's 

mistake  in  transposing  two  figfures  in  a  message,  the  Postal  Tele- 
graph Co.  has  been  called  upon  to  pay  nearly  $40,000.  In  ]  00.5  a 
New  York  firm  wired  its  New  Orleans  correspondent  to  sell  20,000 
bales  March  cotton  at  12.70  c,  but  the  message  when  delivered 
read  12.07  c.     Thereupon  the  firm  sued  to  recover  the  loss. — Times. 

Uruffuay, — The  Government  has  refused  permission  to 
the  Alemana  Sudamericana  Cable  Co.  to  lay  cables  or  landlines 
within  its  jurisdiction,  so  as  to  connect  up  with  Brazil  and  Europe. 
The  concession  granted  in  1867,  for  60  years,  now  held  by  the 
Western  Telegraph  Co.,  is  the  cause  of  the  refusal. — Review  of  the 
River  Plate. 

Wireless    Telejfraphy. — The    Post    Office    authorities 

intend  to  erect  a  wireless  station  on  the  Isle  of  Wight,  near  St. 
Catherine's  Lighthouse. 

Wireless  Time  Transmission. — The  German  Imperial 

Post  Office  authorities  are  engaged  on  the  establishment  of  a  central 
station  at  Fulda  for  the  wireless  transmission  of  time.  The  station 
is  to  have  a  range  extending  over  the  whole  of  Germany,  and  is  to 
synchronise  all  the  public  clocks  ;  a  transmission  tower  of  a  height 
of  .S30  ft.  is  in  course  of  erection.  One  of  the  three  normal  clocks 
in  the  station  is  to  be  arranged  to  send  a  high-pressure  impulse  to 
the  transmitting  antennre  every  minute,  when  the  receiving  clocks 
throughout  the  country  will  be  synchronised.  It  is  Said  that  the 
clock  system  is  independent  of  foreign  waves,  and  cannot  be  dis- 
turbed by  atmospheric  waves,  and  thatrtar'r^ct  transmission  can  be 
effected  tto  the  b-xtfent  Of  one-tho-aSirndth  part  of  »  !H*ttnd, 


CONTRACTS   OPEN  and  CLOSED. 


OPEN. 


A.shton-under-Lyne. — Febrnary  2nd.  Electric  li^htin;^ 
of  new  Council  School.  Mr.  E.  Woodhonse,  architect,  33.  3Io«ley 
Street.  Manchester. 

Anstralia. — Victoria. — February  1.3ih.  50,000  incan- 
descent lamps  !ind  \,?,'j()  opalescent  arc  lamp  (flob^.  for  the 
Melbourne  City  Council.     See   'Official  Notices"  .January  20th. 

March  12th  —Testing-  instruments,  for  the  P.M.G  s  Dej»artment- 
See  "  Official  Notices  "  January  2i;th. 

MELnoLRXE.— March  .5th.  Telephone  material(Sch.  B12)  :  al«) 
120  miles  rubber- insulated  cotton-covered  tinned  copper  wire  CSch. 
591).  March  12th.— Instnimenta  (Sch.  639)  ;  for  Deputy  P.Jl.G., 
Melbourne. 

Tasmania.— February  19th.  Wire-t<»stine  machine,  for  the  Post- 
master-General's Departmont.     See  "Official  Notices ■' January  .^tb. 

February  2fith.  Five  miles  of  cable,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  January  26th. 

Austria. — February  20th,  The  Austrian  .State  Railway 
authorities  at  Villach  are  inviting  tenders  for  the  establishment  of 
an  electric  lighting  installation  at  the  railwav  station  at  S<»lzthal. 

Vienna.— February  .5th.  Supply  of  insulators,  270  ooo  Type  A  ; 
430,000,  B  ;  1,000,000,  C  ;  80.000,  D  ;  .50,000.  C  with  nose  ;  50,0<k». 
D  with  nose  ;  10,000  B  with  metal  mantle  ;  10,000  C  ditto  ;  600,000 
large  porcelain  rolls  ;  2,003,000  ditto  small.  Offers,  Ace.  to  K.  K. 
Postokonomie  Verwaltung,  Postgasae  17,  Vienna,  where  forms,  4c., 
are  obtainable. 

Birkenhead.  —  February  13th.  Continuous  -  current 
meters,  house  service  fuse  boxes,  low-tension  main  cable,  i.B.  lead- 
covered  and  armoured  service  cable,  for  the  Corporation.  See 
"  Official  Notices  "  to-day. 

Beckenham. — February  12th.  Arc  lamp  carbons  Tflame), 
electrical  house  cut-outs,  and  servce  boxes,  for  a  year,  for  the 
U.D.C.     F.  Stevens,  Clerk. 

Belfast. — February  12th.  One  automatic  coal-weighing 
machine,  and  overhead  electrical  equipment  material,  for  the 
Corporation.     See  "  Official  Notices  "'  January  26th. 

February  oth. — Telegraph  batteries,  electric  lamps,  carbons,  ice, 
for  the  Midland  Railway  Co.,  Ireland  (Form  27).  Mr.  Ellis,  Stores 
Superintendent,  York  Road  Station,  Belfast. 

February  19th. — Stores  for  a  year,  for  the  City  Electricity 
Department.     See  "  Official  Notices "'  to-day. 

Bel^cinm. — March  1st.  The  Belgian  Direction  Generate 
des  Fonts  et  Chaussees  in  Brussels  (38,  Rue  de  Louvain)  are 
inviting  tenders  for  the  supply  and  erection  of  a  40-ton  electric 
crane  at  the  port  of  Ostend. 

Brussels. — April  10th.  Erection  and  equipment  of  four  new 
telephone  stations,  and  the  supply  of  switchboards  and  accessories. 
Particulars,  Bureau  des  Adjudications,  Rue  des  Augnstins.  15, 
Brussels. 

Blackbnrn. — February  I2th,     Stores  for  a  year,  for  the 

Corporation  Electricity  and  Tramways  Department.     See  "  Official 
Notices"  January  26th. 

Bournemouth. — Stores,  including  electrical  sundries,  for 
the  Corporation  tramway  department  for  a  year.  3Ir.  I.  Bulfin. 
general  manager,  Lansdowne  (returnable  deposit  .53.  for  each  of 
nine  sections). 

Bristol. — February  19th.  Cables,  switchboards,  and  arc 
and  incandescent  lighting  at  Avonmouth  Docks,  for  the  Docks 
Committee.     See  "  Official  Notices  '  .lanuary  26th. 

February  20th. — .Vrc  lamps,  joint  and  fuse  boxe',  A.c.  meters  and 
D.c.  mercury-type  ampere-hour  meters,  for  the  Corporation.  See 
"  Official  Notices  "  to-day. 

Cardiff.— February  17th.  The  Union  is  invitin.g  tenders 
for  one  30  ft.  by  8  ft.  Galloway,  Lancashire  or  Yorkshire  type  boiler 
and  superheater.  Specifications  and  forms  of  tender  from  Mr.  A.  J. 
Harris,  Clerk,  Union  Offices,  Queens  Chambers,  Cardiff. 

Epsom. — February  13th,  200-KW.  Diesel  srenerating  set 
for  the  L'.D.C.     See  "Official  Notices"  January  26th. 

Glasgow. — Mr.  W.  "W.  Lackio,  chief  engineer  of  the 
electrical  department,  Waterloo  Street,  has  been  instructed  by  the 
T.C.  to  obtain  tenders  for  the  supply  of  200  flame  arc  lamps  for 
street  lighting:. 

Halifax. — February  5th.  Stores  and  materials  for  a  year, 
for  the  Corporation  Electricity  Department.  See  "Official  Notices" 
January  12th, 

February  12th. — Stores  and  materials  required  by  Tmmways 
Departmeut.  during  year  ending  March  :ilst,  li>n.  Tramways 
Bnsrinfeer,  Tramway  dffice!»t  Skircont  Road, 
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Hornse.Y. — February  7th.  Electricity  metei-s,  cables  and 
cable  stores,  for  the  T.C.     See  "Official  Notices"  January  19th. 

Ipswich. — February  21st.  One  water-tube  boiler,  for 
the  Corporation  Electricity  Department.  Specifications  and  forms 
of  tender,  £1  Is.  (returnable),  from  Mr.  Frank  Ayton,  eng-ireer  and 
manager,  Constantine  Road,  Ipswich. 

Italy. — February  29th.  H.M.  Consul  at  Cagliari  (Mr. 
E.  H.  Pernis)  reports  that  tenders  are  invited  by  the  municipal 
authorities  at  that  place  for  the  establishment  of  an  electric 
generating  station,  the  consttnction  and  working  of  electric  tram- 
ways over  a  distance  of  3,280  metres  (about  two  miles),  and  the 
illumination  of  the  principal  squares  and  streets  of  the  city  by 
electricity.  The  installations  necessary  for  the  public  lighting 
must  be  completed  within  nine  months,  and  those  for  the  tramways 
within  two  years,  from  the  date  of  the  grant  of  the  contracts. 
Tenders  to  the  "  Segreteria  Municipale,"  Cagliari,  Sardinia.  A 
deposit  of  50,000  lire  (£2,000)  is  required  with  each  tender.  Some 
further  particulars  may  be  obtained  by  British  contractors  on 
application  to  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  73,  Basiughall  Street,  London,  E.C.—Botjrd  of  Trade  Jounial. 

Leeds. — February  14th  and  21st.  («)  1,000  a.c.  meters 
and  (J)  40,000  tons  of  steam  coal  and  stores  for  a  year,  for  the  City 
Electric  Lighting  Department.    See  "Official  Notices"  January  19th. 

London. — Bekmondsey. — February  19th.     Stores  for  a 

year,  for  the  B.C.  Electricity  Department.  See  "  Official  Notices  " 
January  26th. 

FULHAM. — February  21st.  Stores  for  a  year,  for  the  B.C. 
Electricity  Department.     See  "  Official  Notices  "  to-day. 

Hammersmith.— The  Electricity  Committee  is  about  to  invite 
tenders  for  annual  stores,  &c. 

Poplar. — February  16th.  Extensions  to  e.h.t.  and  d.c.  switch- 
boards, for  the  B.C.     See  "Official  Notices"  to-day. 

Manchester, — February  20th.  {a)  Tramcar  type  ampere- 
hour  meters,  and  (J)  general  stores  for  a  year,  for  the  Corporation 
Tramways  Department.     See  "Official  Notices"  to-day. 

Morocco. — Tangiers. — Electric  and  steam  motors  and 
other  machinery  equipment  for  a  carriage  shop.  Tenderers  must 
intimate  in  writing,  before  February  5th,  their  willingness  to  tender 
to  the  President  of  the  Commission  Generale  des  Adjudications 
where  particulars  and  date  of  forwarding  tenders  will  be  supplied. 

New  Zealand. — February  2 1st.  40  miles  of  hard-drawn 
vulcanised  wire  and  13  cwts.  of  copper  binding  wire  for  the  Welling- 
ton City  Council  Electric  Lighting  Department.  Messrs.  Preece, 
Cardew  &  Snell,  London. 

Portsmouth.— February  20th.  Stores  for  a  year  for  the 
Corporation  Tramways  Department.     See  "Official  Notices"  to-day. 

Portuji'al. — March  2nd.  The  "  Conselho  de  Admiuistra^ao 
do  Porto  de  Lisboa,"  Lisbon,  invites  tenders  for  the  supply  of  10 
electric  cranes.  For  further  particulars,  see  this  column  for 
January  19  th. 

Rochdale. — February  6th.  Extension  of  electric  lighting 
installation  at  the  Art  Gallery.  Further  particulars  from  Mr.  P.  W. 
Hathaway,  Town  Hall. 

Slam. — Bangkok. — March  15th.    Electric  power  station 

with  a  capacity  of  3,000  KW.  For  further  particulars,  see  this 
column  for  November  24th. 

Southend-on-Sea. — February  7th.  The  Corporation  is 
inviting  tenders  for  four  pier  tramway  trailer  cars.  Particulars 
from  the  Town  Clerk. 

Stohe-upon-Trent. — February  6th.  Electric  fire-alarm 
installation  for  the  workhouse.  Apply  Union  Offices,  Stoke,  for 
specifications  and  plans. 

Tunbridffe  Wells. — February  10th.  High  and  low- 
tension  switchgear,  for  the  Corporation.  See  "Official  Notices" 
January  12th. 

Wallasey. — February  12th.  One  uOO-kw.  alternator 
and  Diesel  engine  combined,  for  the  Corporation.  See  "Official 
Notices  "  January  2Gth. 

Walthamstow. — February  23rd.  Stores  loi-  a  year,  for 
the  U.D.C.  Electricity  and  Tramways  Departments.  See  "  Official 
Notices  "  to-day. 

York. — Electric  shunting  locomotive  for  the  Corporation. 
See  "Official  Notices"  January  12th. 


CLOSED. 

Australia.— Tasmai^^ia.—P.M.G.'s  Department.— 

aOO  telephones,  magneto,  wall  set."!,  at  52s.  each,  i:520;  75  telephones, 
EQagneto,  table  imttern,  at  57b.  Gd.  each,  i;2lD  12s.  Cd. ;  two  switchboarda, 
maBneto,  wall  pattern  25  lines,  at  il2  IGs...^.  each,  £26  12s.  M.— 
J.  Bart/am  AediJ  Pty.,  tftfl..  M'elbou-nv.— .4i«r(r!i;(aft   Jtlininf    ^taWdari 


Aherbeeg:  (Mon.). — The  Monmouthsliire  County  Council 
has  accepted  the  tender  of  Messrs.  A.  G.  Arnold  &  Son,  Newport, 
for  the  electric  lighting  at  the  new  police  stations  here  and  at 
Llanhilleth,  Mon. 

Burnley. — The  B.  of  G.  has  accepted  the  tender  of  the 
Tudor  Battery  Co.,  at  £458,  for  an  electric  lighting  battery  and 
the  removal  of  the  existing  battery,  at  the  workhouse. 

Eton. — The  B.  of  G.  has  accepted  the  tender  of  the 
Felgate  Installation  Co.,  of  Sunninghill  and  Reading,  for  the 
electric  light  installation  at  the  Workhouse. 

Freniantle  (W.A.). — The  wharf  electric  cranes  having 
proved  such  valuable  adjuncts  to  the  Port  Equipment,  the  Harbour 
Trust  Commissioners  have  asked  the  Government  to  provide  a 
further  four  of  the  3-ton  type. 

Glasgow. — The  J.  G.  Brill  Co.  has  just  received  an 
order  from  the  Corporation  Tramways  for  50  Brill  Standard  21  E 
trucks.  These  50  trucks  will  embody  the  company's  latest  improve- 
ments— i.e.,  wide-wing  journal  boxes,  noiseless  half-ball  brake 
hangers,  brake  castings  case-hardened  and  steel-thimbled,  &c.  This 
makes  a  total  of  754  trucks  supplied  by  the  Brill  Co.  to  the  Glasgow 
Corporation  Tramways. 

The  T.C.  has  accepted  the  following  tenders  :  — 

Scrap  lead.— T.  B.  Camphpll  &  Sons,  Ltd. 

Scrap  copper,  zinc  and  cable. — R.  M.  Ea^dale  it  C!o. 

Scrap  rubber,  bagging  and  rrpe.— Wm.  M'Bain. 

Copper  trolley  wire. — National  Conduit  Cable  Co. 

Brass  tubinp. — Leslie  &  Hall. 

Trolley  poles.— Estler  Brothers. 

Ipswich.  —  The  General  Committee  of  the  Ipswich 
Sanatorium  has  accepted  the  tender  of  Messrs.  3Iann,  Egerton  and 
Co.,  Ltd.,  for  wiring  and  electrical  work  at  the  new  buildings  ; 
that  of  Messrs.  Reavell  &  Co.,  Ltd.,  Ipswich,  for  engines,  dynamos 
and  air  compressors  ;  that  of  Messrs.  H.  Warner  &;  Son,  for  pipe 
work  and  fittings  ;  and  that  of  Messrs.  E.  R.  k.  F.  Turner,  for 
boilers. 

London. — Southwakk. — The  B.C.  has  received  the 
following  tenders  for  the  supply  of  the  following  lengths  of 
cable  : — (a)  660  yds.  '5  X  '2  X  '5  sq.  in.  low-tension  triple-concentric 
lead-covered  and  jute-served  cable  ;  (/>)  440  yds.  '3  x  "3  x  *125  sq. 
in.  ditto  paper-insulated  ;  ic)  880  yds.  2  X  '2  X  '075  sq.  in.  ditto 
paper-insulated. — 

(a)  (6)  (c) 

Connolly  Bros.,  Ltd £505    0  £250  0  JE353  10 

W.  T.  Glover  &  Co.,  Ltd 515    0  257  10  362    5 

Western  Electric  Co.,  Ltd.              ia)  accepted    ,507    0  2S6  0  861    0 

Henley's  Telegraph  Works  Co,,  Ltd.           . .     517    1  if56  5  365    0 

Siemens  Bros.  &  Co.,  Ltd.  . .           (r)  accepted    520    0  262  0  360    0 

Brit.  In.  and  Helsby  Cables,  Ltd.      ('>)  accepted    514  10  253  0  356  10 

Johnton  &  Phillips,  Ltd.            525    0  278  0  885    0 

Hammeesmith.  —  The  Electricity  Committee  received  the 
following  tenders  for  arc  lamps  in  connection  with  the  scheme  for 
hiring-out  lamps  to  consumers  : — 

50  lamps 

complete  with  Additiooal 

choking  coil.  lamps. 

.T.  &  H.  Grevener £198  15  £3  19    6 

'  Electrical  Co.,  Ltd ..        205    0  3  15    0 

Electiical  Eng.  and  Equipment  Co.,  Ltd.     ..        217  10  4    0    0 

General  Electric  Co.  . .        , 220  12  4    0    0 

Maxim  Lamp  Works,  Ltd 225    0  4    5    0 

Electrical  Co.,  Ltd.  225    0  4    3    0 

Siemens  Bros.  .-         225  12  4    10 

British  Wesinghouse  Manfg.  Co. . .    (accepted)       225  12  4    10 

G.  Braulik 230    0  4  12    0 

Globe  Electrical  Co 231    5  8  17    6 

Engineering  and  Arc  Lamps,  Ltd 2-6  13  4  IS    8 

Abbey  Electric  Co ..         ..        239    7  4    7    6 

Electrical  Co.,  Ltd.  241    5  4  10    0 

Brilliant  Arc  Lamp  Co 250    0  5  12    6 

Union  Eleotiic  Co 298  15  5    8    0 

Erginet-ring  and  Arc  Lamps,  Ltd 299    8  6    .S    8 

Brush  Electrical  Engineering  Co 325    0  4  10    0 

Crompton  &  Co 829  10  5  19    6 

Jandus  Arc  Lamp  Co 341    5  6  16    6 

Johnson  &  Phillips 607  10  9  10    0 

The  Committee  states  that  it  has  tested  the  various  types  of 
lamp  submitted,  and,  in  view  of  the  type  and  quality  of  the  lamp 
submitted,  recommends  for  acceptance  the  tender  of  the  British 
Westinghouse  Co. 

Portsmouth, — The  E.L.  Committee  of  the  T.C.  has 
accepted  the  tender  of  the  Brush  Electrical  Engineering  Co.,  Ltd., 
for  a  motor-generator,  at  £358. 

Preston. — The  Corporation  Tramways  Department  is 
adopting  the  Brill  latest  design  of  bogie  truck  for  three  new 
single- deck  cars.  These  trucks  are  the  39  E,  swing-bolster,  single- 
motor,  maximum-traction  type,  the  distinctive  feature  of  which  is 
the  operation  of  the  pony-wheels  towards  the  platforms.  It  is 
claimed  that  this  gives  a  lower  step,  as  well  as  obtaining  a  centre 
pull  on  the  brake  levers.  Brill  noiseless  brake  hangers  and  semi- 
steel  axle  boxes  will  be  used. 

Staly bridge. — The  Johit  Tramways  and  Electricity  Board 

has  accepted  the  following  tenders  : — 

E.  Wood  &  Co.,  Ltd.— Boiler-house  steelwork. 
Leech,  Goodall  &  Co.,  Ltd.— Conveyors  and  bunkers, 

Worksop.  — For  the  electric  light  installation  at  the  new 
church  at  Newcastle  Avenue,  Worksop,  the  tender  of  Mesere.  J.  Farr, 
of  Nottingham,  has  beeu  accepted. 

{C^ndniitti  en  %ya(f   188.) 
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ELECTRIC    POWER    IN    TEXTILE     MILLS. 


TiiosK  who  have  kept  in  touch  with  the  progress  that  has 
been  made  in  applyinj^  electric  jiower  to  textile  mills  are 
aware  that  the  advantages  of  the  electric  dri\e  have  been 
fully  demonstrated  ;  there  can  be  no  possible  doubt  as  to 
the  nature  of  the  rejiort  of  the  .Joint  Committee  which  is 
considering  the  subjecL,  and  there  is  every  reason  to  believe 
that  the  work  already  accomplished  in  this  direction, 
admirable  as  it  has  been  in  (|uality,  will  ])rove  to  be  a  mere 
trifle  compared  with  that  which  will  be  carried  out  during 
the  next  10  years.  In  the  United  States,  where  the  con- 
ditions have  been  very  different— for  there  the  industry  is  a 
new  one,  so  that  electric  power  could  be  adopted  in  the 
first  instance,  and  labour  difficulties  have  rendered  it  neces- 
sary  to    cultivate    economy  to   the   utmost — electricity    is 


tive  at  every  step.  First  the  large  motors  driving  the  main 
shafting — then  sub-division  of  the  motive  flower,  leading 
finally  to  the  adoption  of  the  individual  motor  drive — each 
stage  has  been  passed  through,  and  at  e\  ery  stage  the  change 
has  lieen  justified  by  the  improvement  in  excellenc-e  and 
(juantity  of  the  output  of  the  mill.  For  it  is  to  the  steadi- 
ness of  the  motor  drive,  alxne  all  its  other  fjualities,  that  its 
success  is  mainly  due. 

Now,  by  the  continuance  of  that  process  of  evolution, 
which  at  first  hindered  the  adoption  of  electricity,  but  which 
at  the  same  time  rendered  its  ultimate  triumph  inevitable, 
the  new  method  has  proved  its  worth  and  has  be<;ome  a 
recognised  factor  in  the  textile  industry;  and  it  is  only  a 
matter  of  time  for  its  eventual  victorv  to'  be  achie\ed. 


Fig.  1. 


-Motor  House  Containing  Eight  325-b.h.p.  B.T.-II.  Indiction  Motors,  Driving  Textile  Machinery 

(Messrs.  J.  &  P.  Coats,  Ltd.,  Paisley). 


already  very  widely  employed  :  in  this  country  we  have  had 
to  contend  with  the  excellence  of  the  work  done  by  the 
engineers  and  millwrights  of  the  northern  counties,  who  had 
in  the  textile  mill  an  ideal  load  for  their  steam  engines,  and 
built  the  latter  for  eternity,  and  thus  it  was  at  first  very 
difficult  to  gain  a  footing  except  in  a  brand  new  mill.  Few 
people  outside  the  ranks  of  those  engaged  in  the  industrv 
can  realise  the  extraordinary  degree  to  which  standardisa- 
tion ^  has  been  carried  in  connection  with  textile 
machinery  and  methods  ;  by  the  slow  but  certain  process  of 
evolution,  extending  through  generations,  weak  points  and 
unsatisfactory  appliances  have  been  eliminated  until  there  is 
hardly  a  screw  or  a  fillet  in  the  whole  e(iuipment  that  has 
not  been  the  subject  of  minute  deliberation  at  one  time  or 
another.  Consequently  the  introduction  of  so  revolutionary 
a  system  as  the  electric  drive  has  been  an  arduous  task,- 
watched  with  keen  attention  and  some  suspicion,  and  tenta- 


We  have  from  time  to  time  described  and  illustrated 
examples  of  British  mills  equipped  with  the  electric  drive  : 
by  the  courtesy  of  the  Hiitish  Thomson-Housttni  Co.,  Ltd., 
who  ha»"e  carried  out  a  largo  number  of  such  installations,  we 
are  now  enabled  to  show  some  exceptionally  interesting  views 
in  various  mills,  representing  recent  practice. 

Fig.  1  shows  an  installation  ropresonting  [n-obably  the 
largest  power  in  one  motor  room  of  a  textile  mill  in  the 
United  Tvingdom.  This  room  contains  eight  o2o-b.h.p. 
slijvring  type  B.T.-II,  induction  motors,  three-phase.  50 
cycles,  r)00  volts,  running  at  4;t0  n.v.M.  Each  motor  is 
direct-coupled  through  a  coupling  to  a  rope  pulley  on  the 
other  side  of  the  wall  of  the  motor  room,  driving  by  means 
of  ropes  in  a  rope  race  the  various  fiooi-s  of  the  Atlantic  and 
Pacific  mills  of  Messi-s.  J.  c<:  P.  Coats,  Ltd..  Ferguslie, 
Paisley. 

Fig.  2    illustrates  an  interesting  and  somewhat   unusual 
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drive,  showino:  two  4n-B.H.p.  squirrel -cage  type  li.T.-H. 
induction  motors,  three-pliase.  50  cycles,  500  volts,  480k.p.5[., 
erected  in  an  inverted  position  against  the  ceiling,  and 
directly  coupled  to  a  short  line  shaft  through  a  B.T.-PI,  insu- 
lated flexible  coupling.  These  motors  each  drive  two  pairs 
of  twist  mules.  Hitherto,  it  has  generally  been  considered 
desirable  to  dri\e  mules  on  the  group  system,  a  number  of 
mules  being  in  one  group.  Another  feature  of  this  drive  is 
the  direct  connection  of  the  motor  to  the  line  shaft,  the 
latter  running  at  480  r.p.m. 

.  Fig.  3  is  a  view  of  the  main  switchboard  at  Messrs.  Joshua 
Whiteley  &  Co.'s  cotton  mills  at  Huddersfield.  This  switch- 
board is  probably  unique  in  this  country,  in  that  each  motor 
is  started  and  stopped  from  the  main  switchboard.  The 
mill  is  supplied  with  energy  from  the  mains  of  the  Hudders- 
field Corporation  at  a  working  voltage  on  the  low-pressure 
side  of  440  volts,  three-phase,  50  cycles.    All  the  motors  in  the 


thrown  over  on  to  the  running  voltage.  Bell  signals  to  each 
room  are  arranged,  so  that  the  switchboard  operator  can 
gi\'e  notice  in  the  mill  when  he  is  about  to  start  up  any  one 
motor. 

In  order  to  provide  for  emergencies  in  every  room  which 
is  driven  by  a  motor,  there  are  one  or  more  lock-up  push- 
button switches  which  operate  on  the  low-voltage  releases  on 
the  main  circuit  switches,  and  enable  any  motor  to  be  shut 
down  from  the  room  in  which  it  is  installed.  In  case  of  any 
motor  being  shut  down  in  this  manner,  it  is  necessary  for 
the  switchboard  attendant  to  go  up  to  the  mill  and  investi- 
gate the  reason  for  the  shutting-down,  and  to  unlock  the 
push-button  switch  before  he  can  restart  this  motor. 
Further,  in  case  of  any  motor  being  tripped  in  this  manner, 
the  switchboard  attendant  is  advised  of  the  circumstance 
immediately  by  the  fact  that  a  red  light  is  automatically 
displayed  on  the  switchboard  and  on  the  circuit  in  question. 


Fig.  2.— Two  Pairs  of  Twist  Mules  Driven  by  Inverted  B.T.-H.  Induction  Motors  Bolted  to  the  Ceiling 

(Messes.  Joshua  Whiteley  &  Co.,  Ltd.,  Huddersfield). 


mill  are  of  the  squirrel-cage  type.  The  Corporation  transformers 
are  arranged  to  give  two  voltages  on  the  low-pressure  side,  the 
normal  running  voltage  and  a  special  low-pressure  starting  volt- 
age. Each  motor  circuit  is  provided  at  the  main  switchboard 
with  a  double-throw  oil-break  switch,  the  centre  contacts  of 
which  go  directly  to  the  motors.  One  side  of  the  double- 
throw  switch  receives  current  from  the  special  low-voltage 
starting  bus-bars,  which  are  connected  to  special  tappings  on 
the  transformer,  and  the  other  side  is  jomed  to  the  bus- 
bars connected  with  the  running  voltage.  The  special  low- 
pressure  tappings  from  tiie  transformers  are  led  through  a 
circuit-breaker  on  the  way  from  tlie  transformers  to  the 
starting  bus-bars,  the  object  of  this  circuit-breaker  being 
to  prevent  heavy  overloads  being  thrown  on  the  transformers 
by  the  attendant  endeavouring  to  start  too  many  motors  at 
once.  On  starting  up,  the  switchboard  attendant  puts  in  first 
one  motor  switch,  and  then  another  on  the  starting  side,  and 
immediately  these  have  reached  full  speed,  as  indicated  by  the 
ammeter  with  which  each  circuit  is  provided,  the  switches  are 


Fig.  4  illustrates  a  ring  doubling  shed  in  Lancashire,  for 
which  the  original  installation  consisted  of  25  7|-b.h.p. 
squirrel-cage  type  B.T.-H.  induction  motors,  three-phase, 
50  cycles,  400  volts,  960  R.P.M.,  each  directly  coupled  to  the 
tin-roll  shaft  of  the  ring  doubling  frame  ;  also  25  frames 
were  driven  by  one  175-b.h.p.  motor  on  the  group  system. 
As  a  result  of  this  experience  a  further  25  7|-h.p.  B.T.-H. 
motors  were  subsequently  ordered,  the  individual  drive  in 
this  case  being  preferred  to  the  group  system  ;  but  this  is  a 
question  which  can  only  be  settled  on  the  merits  of  each 
individual  case. 

The  resulting  installation  thus  consists  of  50  7i-H.P. 
squirrel-cage  type  B.T.-H.  induction  motors  and  one 
1 75-15. H. p.  B.T.-H.  induction  motor,  making  a  total  of  75 
frames  in  all,  this  being  probably  one  of  the  largest  installa- 
tions existing  for  a  doubling  shed  electrically  driven. 

Another  form  of  drive  has  been  adopted  by  Messrs.  John 
Faulkner,  Ltd.,  of  Walkden,  consisting  of  one  15-15. h. p. 
S(|uirrel-cage   type  B.T.-H.    induction    motor,    three-phase, 
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directly  (connected  to  two  rinj?  doubling  frames,  one  on 
each  side  of  the  motor,  through  fi'iction  clutches.  This 
exampK;  indicjites  the  ixissiliility  of  oht;iirn'nj(  the  advantaj^es 
of  till'  indiviihiul  dri"e  with  the  maxinuira  ec^onomy  of  floor 
space.  Althouf^h  this  method  necessitates  the  introduction 
of  friction  clutches  between  the  motor  and  the  frames,  this  is 
not  always  essential  in  the  case  of  indixidual  motors  directly 
connected  to  single  frames. 

./While  we  can  only  show  here  a  few  examples  of  the  work 
done  by  the  British  Thomson- Houston  Co.,  it  is  interesting 
to  note  that  they  have  carried  out  installations  of  electrical 
plant  in  textile  mills  in  this  country  to  the  extent  of 
30,000  ir.p.,  and  have  organised  a  special  staff  to  deal  with 
this  class  of  work.  At  the  Braidwater  Spinning  Co.'s  Mill, 
Ballymena,  for  example,  they  installed  a  7")0-K\v.  horizontal 
Curtis  turbo-alternator,  to  supply  three-phase  power  to  the 


ON     PACKING    ARMATURES    FOR     RAIL 
CONVEYANCE. 


By  S.  LEE.S. 


TnK  transit  by  rail  of  plant  details,  esfjeciaily  those  of  heavy 
concentrated  weight  having  wjmparatively  small  bulk,  is  an 
important  subjec-t  which  o<^;(;asioris  considerable  conf*m  U> 
manufacturers  in  order  that  safe  deUvery  ac  dc-stination  sliall 
be  assured,  and  freight  and  other  incidental  cliarg(,-s  kept 
within  the  closest  fx»ssible  limits.  Dynamo  -  electric 
macliineiy  comes  within  this  category. 

Armatures,    notwitstanding    the    sfjlid    mechanic-al    con- 
struction which  obtains  at  the  present  day,  require  careful 


Fig.  3.— Main  Switchboard,  from  which  Every  Motor  in  the  Mill  is  Started  and  Stopped 
(Messrs.  Joshua  Whiteley  &  Co.,  Ltd.,  Hudderskield). 


B,T.-H.  motors  driving  the  main  shafts,  and  their  contracts 
have  included  cotton,  flax,  jute  and  woollen  mills,  for  which 
they  have  supplied  complete  equipments,  whether  for  group 
driving  or  individual  motors.  Statistics  for  1911  show  that 
there  are  in  this  country  5G  million  cotton  spindles — almost 
twice  as  many  as  in  the  United  States,  which  come  second 
and  more  than  40  per  cent,  of  the  world's  machinery ;  to 
drive  these  about  half  a  million  h.p.  are  required,  so  that  it 
will  be  seen  that  there  is  a  vast  field  to  be  cultivated  by 
manufacturers  of  electrical  machinery  and  suppliers  of  elec- 
trical energy.  In  addition,  there  is  the  very  important 
woollen  industry,  and  the  minor  branches  of  linen  and  jute, 
all  of  which  are  equally  eligible  customers  to  the  electrical 
trades.  "We  also  manufacture  immense  quantities  of  textile 
machinery  for  export,  and  there  is  no  reason  why  we  should 
not  supply  the  electrical  plant  with  which  it  will  be  driven. 
The  importance  of  the  subject  to  electrical  men,  therefore, 
cannot  be  questioned,  and  we  look  for  great  developments  in 
the  near  future. 


handling,  in  order  to  guard  against  the  detrimental  con- 
tingencies ever  present  in  carriage  by  rail.  The  armature  of, 
say,  a  large  power  generator  is  not  the  easiest  of  its  com- 
ponent parts  to  haul  about,  although  presenting  no  ex- 
ceptional difficulties  in  the  way  of  slinging  and  lifting.  But 
neglect  of  quite  simple  precautions  may  easily  result  in 
serious  damage  to  this  important  part  of  the  machine,  how- 
ever well  packed  it  may  originally  have  been.  ^loreover,  the 
common  packing-case  metlu)d  so  much  in  vogue  does  not 
always  afford  the  best  facilities  for  safe  and  securc 
handling. 

Returned  machinery.  "  Damaged  in  transit,"  is  an 
eventuality  most  makers  deplore,  as  other  considerations 
must  enter  which  render  secondary  in  importance  that  of 
the  possibility  of  the  carrying  contractor  having  to  bear  the 
financial  resjxmsibility  of  "  making  good."  It  is  a  matter 
of  far-reaching  consequence  to  the  makers  for.  say.  a  large 
armature  forming  ptirt  of  a  close  time  contract  to  be  returned 
to  works  througli  mishap  on  rail  ;  and  such  hapjionings  are 
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not  uulieanl  of.  Experience  wcnild  seem  to  show  tliat, 
to  the  average  iioods  agent,  one  jiacking  case  is  as  good 
(or  bad)  as  another :  the  one  thing  whicli  canses  any  concern 
at  all  to  his  otHiial  mind  is  whether  the  "  gootls"  is  within 
the  capacity  of  the  lifting  tackle  available. 

It  is  qnestionable  indeed  whether  the  packing-case  method, 
however  profnse  and  admonitory  in  character  the  labels 
affixed  may  be,  affords  any  assurance  that  the  contents  will  be 
delivered  at  destination  in  the  condition  desired. 

It  has  often  occurred  to  the  writer  that  manufacturers 
might  with  very  little  trouble  de\ise  better  methods  of  pack- 
ing, particularly  for  heavy  weights,  for  example,  say,  the 
armature  of  a  large  generator.  ]\Iost  armatures  are  of  fairly 
symmetrical  proportions  and  present  no  awkward  projec- 
tions, thereby  rendering  slinging  operations  straightforward 
and  comparatively  easy.      Discarding  the  conventional  wood 


REVIEWS. 


The   Maijnetic    Circuit.      Qy   \.    Kara]»etoff.     London : 
Hill  Publishing  Co.     Price  Ss.  (id.  net. 

This  book,  together  with  a  companion  book  by  the  same 
author  on  the  electric  circuit,  has  been  published  with  the 
idea  of  giving  the  electrical  engineering  student  the 
theoretical  knowledge  necessary  for  the  correct  understand- 
ing of  the  performance  of  dynamo-electric  machinery,  trans- 
formers, transmission  lines,  and  so  on.  The  book  also  con- 
tains a  good  deal  of  information  on  the  design  and  pre- 
determination of  the  performance  of  electrical  machinery. 

The  whole  treatment  is  strictly  logical,  and  is  based  upon 
the  fundamental  electromagnetic  relations,  no  use  whatever 
being   made   of   the   old   artificial  concepts   of   unit   pole, 


Fig.  4.— Ring  Doubling  Shed  Containing  75  Frames,  50  Driven  by  Individual  B.T.-H.  Motors,  and 

25  Group  Driven.    (See  paj-e  180.) 


packing  case,  why  not  mount  the  armature  securely  on  a 
stoutly  constructed  cradle  pro\ided  with  suitable  shackles  or 
other  devices  for  lifting  ?  The  provision  of  external  ])ro- 
tection  against  adverse  climatic  effects  presents  no  difficulties, 
and  is  a  detail  well  within  the  resources  of  the  maker's 
packing  department. 

For  very  large  and  heavy  work  a  special  form  of  cradle 
or  truck  could  be  fitted  with  wheels  for  road  work  or  for 
transferring  bodily  to  and  from  the  railway  vehicle,  as  is 
often  done  in  carrying  special  goods. 

Cable  makers  have  brought  the  packing  of  their  speciali- 
ties almost  to  an  art ;  the  modern  cable  drum  is  a  simple 
and  rough  device,  yet  withal  an  efficient  method,  and  one 
seldom,  if  ever,  hears  of  cable  being  "  damaged  in  transit," 
through  faulty  packing. 

A  point  greatly  in  favour  of  such  a  system  of  open 
packing  as  outlined,  is  that  the  work  of  tracing  and  sul)se- 
quent  identification  is  considerably  facilitated  when  goods 
overdue  are  advised  as  missing.  Packing  cases,  as  already 
remarked,  are,  externally  at  least,  to  the  goods  people  just  pack- 
ing cases  even  when  the  contents  are  declared  on  the  case  itself. 


magnetic  shell,  &c.  The  influence  of  Oliver  Heaviside's 
writings  is  very  noticeable,  par*:icularly  with  regard  ito  a 
uniform  and  rational  nomenclature. 

The  book  opens  with  a  number  of  sensible  suggestions 
to  teachers  and  a  list  of  the  principal  symbols  used  in  the 
work. 

Chapter  I  deals  with  the  fundamental  relation  between 
flux  and  magnetomotive  force.  It  is  clearly  pointed  out 
that  Ohm's  Law  is  merely  a  particular  case  of  an  experi- 
mental fact,  that  for  a  certain  class  of  phenomena  the  effect 
is  proportional  to  the  cause.  The  rational  names  used  for 
the  various  quantities  will  undoubtedly  be  somewhat 
unfamiliar  to  many  engineers,  e.g.,  the  word  "  yrneh "  is 
used  for  the  natural  unit  of  reluctance.  It  is  also  somewhat 
startling  to  read  of  n  being  l*2r)  for  air. 

The  magnetic  circuit  with  iron  next  receives  attention, 
and  some  good  data  respecting  modern  alloy-steels  are  given. 
Py  using  two  scales  for  the  abscissa  the  n  ii  cur\es  are  made 
quite  readable. 

In  Chapter  III  we  have  hysteresis  and  eddy  currents  in 
iron  treated  in  a  very  thorough  and  accurate  style.     A  good 
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mecl)anical  aiialorry  if*  given  foi'  hysteresis,  and  alsf>  somo 
practical  information  on  total  iron  losses  which  will  Ik;  useful 
to  professional  designers. 

Chapter  IV  deals  with  induced  k.m.f.  in  electrical 
machiiifciy.  The  usual  forniuhn  are  proved  by  rigorous 
methods,  and  the  reasons  for,  and  values  of,  breadth,  slot- 
and  winding  pitch  fa(;tors  are  given.  The  chapter  concludes 
with  a  discussion  of  the  voltage  ratio  in  a  rotary  conxcrtcr. 

Chapters  V  and  VI  are  devoted  to  describing  methods  of 
calculating  the  ne(;essary  exciting  ampere-turns  in  electrical 
machinery.  A  notable  point  is  that  Mr.  F.  W.  Carter's 
exact  method  is  given  in  a  simplified  form.  The  re\  iewer 
quite  agrees  that  Mr.  Carter's  analysis  would  be  out  of  place 
in  a  text-book  of  this  description,  since  it  is  somewhat 
complex,  and  also  involves  a  knowledge  of  conjugate 
functions.  Some  very  good  curves  are  given  connecting 
real  and  a])parent  flux  density  in  saturated  teeth  for  \arious 
ratios  of  air  to  iron.  An  interesting  method  is  also  given 
for  estimating  the  leakage  between  field  poles. 

The  magnetomotive  force  of  distributed  winding?-  receives 
consideration  in  Chapter  VII,  Fourier's  series  l)eing  made  of 
considerable  use.  It  is  difficult  to  imagine  how  problems 
of  this  character  could  be  solved  without  the  use  of  this 
highly  important  theorem,  but,  fortunately,  it  is  easy  to  use, 
although  the  rigorous  proof  is  one  of  the  m'ost  intricate 
pieces  of  modern  mathematical  analysis.  The  higher  har- 
monics of  the  magnetomotive  forces  are  given  in  general 
outline,  and  the  student  is  referred  to  Prof.  Arnold's  works 
for  a  more  detailed  treatment. 

Armature  reactions  in  synchronous  and  in  direct-current 
machines  are  treated  in  Chapters  VIII  and  IX  respectively. 
The  treatment  is  clear  and  definite,  and  it  may  be  at  once 
said  that  it  is  vastly  superior  to  almost  all  other  books  of  a 
similar  character  to  the  one  under  consideration. 

Chapter  X  deals  with  electromagnetic  energy  and  induc- 
tance, some  interesting  mechanical  analogies  being  friven. 
The  modern  tendency  is  to  pusli  analogies  too  far,  but  those 
given  by  the  author  are  decidedly  helpful  in  forming  a  clear 
mental  picture  of  electromagnetic  phenomena. 

The  inductance  of  cables  and  of  transmission  lines,  and  of 
windings  of  electrical  machines  are  respectively  treated  in 
the  two  following  chapters.  Some  very  good  information  is 
given  regarding  equivalent  leakage  permeance,  quite  novel 
methods  being  used  in  several  cases. 

The  concluding  chapter  deals  with  mechanical  force  and 
torque  due  to  electromagnetic  energy,  the  treatment  being 
largely  new,  and  some  interesting  results  are  proved.  The 
book  finishes  with  two  apjjendices  on  units. 

Treated  on  its  merits,  the  book  is  an  exceptionally  good 
one,  a  special  feature  being  the  large  number  of  examples  at 
the  end  of  each  chapter.  Ability  to  w^ork  examples  is  a 
real  test  of  the  progress  of  a  student,  j^nd  many  of  those  pro- 
. posed  are  of  considerable  difficulty.  It  need  scarcely  be  said 
that  a  working  knowledge  of  differential  and  integral  calculus 
is  a  necessity  for  reading  this  book. 

Although  there  can  be  no  question  as  to  which  is  the  best 
system  of  units  from  a  purely  logical  point  of  view,  the 
reviewer  is  somewhat  sceptical  as  to  the  chance  of  this 
rational  system  coming  into  general  use — at  any  rate,  with 
the  present  generation  of  engineers. 

The  book  is  well  printed  and  bound,  and  is  also  provided 
with  a  complete  index. — H.G.S. 


West  Hartlepool. — The  T.C.  h&s  accepted  the  following 
tenders  for  the  coriHtraction  of  the  Park  »ection  of  the  tramway, 
which  it  baa  recently  boujfht  :- 

J.  W.  Pearce,  Morecambe.— Paving  of  track.  £l,Til  :  lajlnt'  the  pcrman«nt 
wny,  £960. 

NorthEastem  fltcel  Co.— Railn,  £1,289. 

Hadfleldg.— Points  and  crotjingg,  £415. 

Mr.  Paterson,  the  chairman  of  the  Committee,  stated  that  the 
boron(,'h  ent^ineer's  estimate  of  the  cof»t  of  reconstraction  was 
£4,682  ;  the  tenders  amounted  to  £1,427,  and  it  waa  estimated  that 
the  old  material  would  realise  £G00,  ho  that  the  net  cost  of  the  new 
track  would  lie  £3,827. 


FORTHCOMING    EVENTS. 


Royal  Instltutieii.— Friday,  February  9nd.  At  9  D.m.  Discoone  on  "Vital 
Effects  of  Ra^iium  and  other  Rayg,"  by  Sir  J.  M    Davidson. 

Friday,  February  9th.— At  9  p.m.     Discourse  on  '•  Very  High  Tempera- 
tures "  (with  electric  furnace  experiments),  by  Dr.  J.  A.  Uarkrr. 

North-East  Coast  Inttitutlon  o(  Englneors  and  Shipbuildera  (Qradaatet'  S«ctio«>.— 

Haturday,  February  3rd.  At  6  4i  p.m.  At  tiie  Technical  College,  Sunder- 
land. Paper  on  "The  Early  Growth  of  the  Steam  Engine,"  by  Mr.  F.  H. 
Dugdale. 

Atsoclatlon  of  Mining  Electrical  Enginaort  (Newcastle  Branch).— Saturday,  Feb- 
ruaary  3rd.  At  6  p.m.  At  Armstrong  College.  The  following  pax>ers  will 
be  discussed: — "Pit-Shaft  Signalling,"  by  E.  E.  Beadsmoore ;  "Earthing, 
Earth-Plates,  and  Leakage  Detectors,"  by  Chris.  Jonps. 

Society  of  Engineert.— Monday,  February  5th.  At  7.30  p.m.  At  the  I.E.E.. 
Embankment,  W.C.  Presidential  address  by  Mr.  J.  Kenne<ly,  and 
presentation  of  premiums. 

Inttitutlon  of  Electrical  Engineer*  (Newcastle  Students'  Se:tlon).  —  Monday, 
February  5th.  At  7.30  p.m.  At  the  Armstrong  College,  Newcastle.  Paper 
on  "  Notes  on  the  Mainienanca  of  Secondary  Batteries,"  by  Mr.  T.  R.  Par.-y. 

Royal  Society  of  Arts.— Wednesday,  February  7th.  At  8  p.m.  Paper  on  "The 
Influence  of  Ozone  in  Ventilation,"  by  Messrs.  L.  Hill  and  M.  Flack. 

Iistltutlon  of  Electrical  Enginetrs  iLondoni.— Thursday,  February  8th.  At  8  p.m. 
Paper  on  "  High-VoUage  Tests  and  F:nergy  L  .sses  in  Insulating  Materials," 
by  Mr.  E.  H.  Rayner. 

Institution  of   Ela:trloal  Engineers  (Dublin    Local  !e;li9n).—Tharsday.  February 

8th.     Meetiug  at  8  p.m.    At  the  New  Royal  Coilegd  of  Science,  Dublin. 

Institution  of  Civil  Engineers  (Students'  Meetiug).— Friday,  February  9th.  At  8 
p.m.     Lecture  on  "  Steam  Turbines,"  by  Capt.  H.  Riall  Sankey. 

Northampton    Institute  Engineering  Society.— Friday,  February  9tb.      Paper  on 

"  Radio-Telegraphic  Uetectors,"  by  Mi.  W.  Gilbert. 

Institution  of  Electrical  Engineers  (Scottish  Local  Section).— Saturday,  February 
10th.    At  the  GroBvenor,  Glasgow.    Annual  smoking  concert. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Lieut. -Col,  H.  M.  Lzaf. 
The  following  orders  are  isBued  : — 

Monday,  February  6th. — "  A  "  Company.   Lecture  on  "  Military  Telephones," 

8  to  9  p.m.    Technical  work  and  musketry  instruciion  (standard  tests), 

9  to  10  p.m. 

Tuesday,  February  6th.— "B"  Company.  Lecture  on  "Military  Tele- 
phones," 8  to  9  p.m.  Technical  work  and  musketry  instruction  (st&ndaid 
tests),  9  to  10  p.m. 

Thursday,  February  8th. — "C"  Company.  Lecture  on  "Military  Tele- 
phones,' 8  to  9  p.m.  Technical  work  and  musketry  instruction  (siandaid 
tests),  9  to  10  p.m. 

Friday,  February  9th. — "  D  "  Company.  Lecturo  on  "  Military  Telephones," 
8  to  9  p  m.     Technical  work  and  musketry  instruction,  9  to  10  p  m. 

Saturday,  February  10th. — Mobilisation  week-end  run.  Members  wishing 
to  attend  will  notify  O.C.'s  Company  as  early  as  possible.  The  party 
will  parade  at  Fenchurch  Street  Railway  Station  at  3.10  p.m.  Dress  : 
Service  dress,  greatcoats,  haversacks  and  belts  ;  no  arms  will  be  taken. 

(Signed)        P.  H.  Campbeix,  Capt.  R.E.  and  Adjt., 

For  Oillcer  commanding  L.G.E. 


NOTES. 


CONTRACTS    CLOSED. 


(^Continued  from  pagt  178.) 


Tantalum   Lain]»   Contracts. — Messrs.  Siemens  Bros. 

Dynamo  Works,  Ltd.,  have  obtained  the  contracts  for  the  supply  ol 
tantalum  traction  lamps  to  the  following-  railway  and  steamship 
companies  : — Great  Eastern  Railway,  Aberdeen  White  Star  Line, 
Messrs.  Bullard,  King  &  Co.,  the  Natal  Line,  and  the  Allan 
Line.  They  have  also  received  a  contract  for  supplying  tantalum 
traction  lamps  to  the  London  County  Council  for  use  on  their 
tramway  cars  ,  and  one  for  thQ  supply  of  "  Wotan  '  lamps  for  th« 
cam'pletfi  etroet  liffhtinfr  soh^me  of  Bri^rhto'V)  CorpoVstion, 


Tramway     Dinner. — The     sixth     annual     dinner    of 

employr's  of  Blackpool,  St.  .\nnes  and  Lytham  Tramway  Co.  was 
held  on  January  '24th,  at  South  Shore.  The  general  manager.  Mr. 
H.  W.  Laing,  presided,  and  Mr.  C.  E.  Riding,  secretary  of  the  com- 
pany, was  also  present.  Mr.  Laing  mentioned  that  three  records 
had  been  made  during  the  past  year  — (1)  Receipts  had  been  higher 
than  in  any  previous  year,  though  the  two  preceding  years  had  each 
been  records  ;  (2)  current  consumption  per  mile  was  a  record  for 
the  country,  and  he  spoke  highly  of  the  attention  of  motor-men  to 
this  point :  (3)  they  also  had  a  record  in  the  fact  that  during  the 
12  months  not  a  single  man  had  been  discharged  from  the  com- 
pany's employ,  though  several  very  efficient  men  had  left  the 
company's  employ  to  obtain  positions  of  greater  responsibility, 
either  abroad  or  at  home. 

Mr.  Laing  presented  ambulance  certificates  and  badges  to  several 
men,  and  mentioned  that  25  of  the  staff  now  possessed  these  certi- 
ficates. A  hand-bag  was  presented  to  each  m©mb«r  who  had 
pr'oVlded  tte  eatfettainment, 
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Association  of  Consulting  Enjrineers. — The  following 

letter  appears  in  the  "  Times  Engrineerinp  Supplement "  of 
Wednesday  last,  in  reply  to  the  criticism  which  we  reprinted  last 
week  : — 

"  From  your  article  on  the  Association  of  Consulting  Engineers 
in  last  week's  issue,  it  is  obvious  that  the  object  of  the  Association 
has  not  been  made  clear  to  you. 

"If  the  aim  were  merely  to  form  a  body  of  expert  engineers  to 
read  papers  and  discuss  matters  of  engineering  interest,  it  is 
apparent  that  the  field  is  already  covered  and  such  an  Association 
is  unnecessary. 

"The  existing  Association  of  Municipal  Engineers  is  an  Asso- 
ciation of  duly  qualified  engineers  who  are  connected  with 
municipal  work  ;  in  the  same  way,  the  Association  of  Consulting 
Engineers  is  composed  of  expert  engineers  who  are  engaged  in  con- 
sulting work. 

"  The  Association  is  of  opinion  that  the  question  as  to  whether 
a  man  is  an  expert  engineer  or  not  is  very  well  dealt  with  by 
the  existing  Institutions  ;  but  it  will  not  be  contended  for  one 
moment  that  all,  or  even  an  appreciable  percentage  of  the  Corporate 
Members  of  the  Institution  of  Civil  Engineers  are  also  consulting 
engineers. 

"  The  consulting  engineers  themselves  are  obviously  the  people 
best  qualified  to  judge  whether  an  engineer  is  in  addition  profession- 
ally a  consulting  engineer. 

"  A  erreat  deal  of  the  difliculty  and  misunderstanding  at  present 
existing  is  due  to  people  attaching  different  meanings  to  the  term 
'  cons^ulting  engineer.' 

"  Of  course,  any  expert  engineer  who  is  consulted  on  an  engin- 
eering point  is,  in  one  sense  of  the  word,  a  consulting  engineer,  and 
it  is  to  be  deplored  that  there  is  no  more  definite  term  which 
describes  an  expert  engineer  who  devotes  himself  to  advising  the 
public  on  engineering  works,  has  his  own  office  and  staff  for  that 
purpose,  and  is,  in  addition,  free  from  any  commercial  or  manu- 
facturing interests. 

"It  is  such  men  as  these  whom  the  Association  seeks  to  bring 
together  for  their  mutual  advantage,  and  for  the  advantage  of  the 
public,  and  it  is  difficult  to  see  what  real  objection  can  possibly  be 
taken  to  such  a  course. 

"  The  Association  does  not  claim  for  one  moment  that  its  members 
are  more  highly  trained  than  any  other  expert  engineers,  but 
merely  that  they  devote  themselves  to  consulting  work  in  the  same 
way  that  others  devote  themselves  to  manufacturing,  contracting 
or  municipal  work. 

"  For  the  Association  of  Consulting  Engineers, 

"  A.  H.  Dykes,  Hon.  Sec:" 

A  Hanchester  Electro-Harmonic  Society. — On  Friday 

last,  January  26th,  a  smoking  concert  and  social  evening,  under 
the  auspices  of  the  Manchester  Branch  of  the  Electrical  Con- 
tractors' Association,  Inc.,  was  held  in  the  Marble  Hall,  Albion 
Hotel,  Manchester,  Mr.  James  Hill  (chairman  of  the  Branch)  in  the 
chair.  We  learn  that  it  was  proposed,  and  carried  with  great 
enthusiasm,  that  an  Electro-Harmonic  Society  should  be  formed  in 
Manchester,  to  be  run  on  similar  lines  to  the  one  which  has  been  so 
successful,  and  carried  on  for  such  a  long  time  in  London,  to  the 
enjoyment  of  everyone  concerned.  The  following  gentlemen  were 
appointed  on  the  Committee  : — Mr.  F.  Sells,  General  Electric  Co.  ; 
Mr.  J.  H.  Greaves,  Ferranti,  Ltd.  ;  Mr.  J.  Gibson,  WestinghouseCo.  : 
Mr.  Wooller,  W.  T.  Glover  &  Co.,  Ltd.  ;  Mr.  W.  J.  Smith,  Sloan 
Electrical  Co.,  Ltd.  ;  Mr.  R.  S.  Page,  W.  T.  Henley  &  Co.,  Ltd.  ; 
Mr.  F.  Beech.  Sunbeam  Electric  Lamp  Co.,  Ltd.  ;  Mr.  T.  Nunwick  : 
Mr.  Hall,  Eckstein,  Heap  &  Co.  ;  Mr.  L.  E.  Wilson,  L.  E.  Wilson 
and  Co.  ;  Mr.  L.  A.  OBrien,  R.  O'Brien  &  Co.  :  Mr.  P.  Allman, 
P.  Allman  &  Co.  ;  Mr.  W.  P.  Theerman,  W.  P.  Theerman  &  Co., 
Ltd. ;  Mr.  C.  E.  Beckett,  C.  E.  Beckett  &  Co.  ;  Mr.  E.  J.  Dugdill, 
Dugdills,  Ltd.  ;  Mr.  J.  Jackson,  J.  Jackson  &  Co.  ;  Mr.  J.  Hill, 
Sharpies,  Hill  &  Co.  ;  with  power  to  add.  Mr.  J.  Hill  was  appointed 
hon.  secretary,  jn-o.  tern. 

We  are  pleased  to  hear  that  the  concert  was  a  huge  success,  the 
artists  being  : — Messrs.  Holtand  Ditchburn  (Manchester  Cathedral), 
Messrs.  Suffield  and  Wright  (humorists),  Messrs.  F.  Crawford,  O. 
Moon  and  Wilson  (General  Electric  Co.),  Mr.  MuUer  (British 
Westinghouse),  Messrs.  Lawe  and  Greaves  (Ferranti,  Ltd.),  Mr.  H. 
Underwood,  and  Mr.  L.  A.  O'Brien.  Mr.  W.  J.  Smith  presided  at  the 
piano,  and  the  usual  votes  of  thanks  having  been  proposed  and 
seconded,  the  concert  terminated  after  a  most  enjoyable  evening. 

We  congratulate  our  Manchester  friends  on  the  inauguration  of 
their  Electro-Harmonic  Society,  for  which  we  wish  a  long  and 
successful  record. 

L.C.C.  Conditions  of  Contract.— A  Committee  of  the 

L.C.C.  has  had  under  consideration  certain  representations  made 
with  regard  to  the  conditions  of  contracts  for  the  supply  of  tram- 
way parts  and  equipments,  and  reports  that  it  has  come  to  the 
conclusion  that  some  of  the  present  conditions  are  somewhat 
onerous  upon  contractors.  The  clauses  to  which  exception  has  been 
taken  are  those  relating  to  (i)  the  quantity  of  goods  taken  ; 
(ii)  the  purchase  of  materials  from  firms  other  than  those  whose 
tenders  for  the  materials  in  question  have  been  accepted  ;  and 
(iii)  arbitration.     In  the  report  it  is  stated  as  follows  : — 

"  After  careful  consideration,  the  Highways  Committee  have 
decided  that  the  clauses  relating  to  the  quantity  of  goods  taken  and 
to  the  purchase  of  materials  from  other  firms  which  obtain  in  the 
chedules  prepared  under  the  direction  of  the  Stores  and  Contracts 
'lommittee  should  be  adopted  in  lieu  of  those  now  inserted  in  the 
schedules  prepared  under  the  direction  of  the  Highways  Committee, 
and  they  have  made  arrangements  accordingly.  ,     .   .    . 

"Ab  repraTds  *he  olaneeb  relatiirg'   to  arbibraticm,  it   ajJjteWfS  tta 


the  Highways  Committee  that  the  analogous  clause  obtaining  in 
contracts  arranged  by  the  Stores  and  Contracts  Committee  is 
scarcely  applicai)le  to  the  electrical  and  mechanical  tramway  parts 
embraced  in  the  schedules  prepared  under  the  direction  of  the 
Highways  Committee,  as  such  parts  have  to  be  specially  manu- 
factured. They  are  of  opinion,  therefore,  that  a  modification  of 
the  arbitration  clause  for  engineering  contracts  should  be  inserted 
in  the  schedule  for  tramway  parts  prepared  under  their  direction. 
We  concur  and  recommend— 

"(«)  That  the  following  be  a  standing  order  of  the  Council  : — 
The  following  clause  shall  be  inserted  in  all  contracts  for  the 
supply  of  electrical  and  mechanical  tramway  parts  and  equipment. 
If  any  dispute  shall  arise  between  the  Council  and  the  contractor 
as  to  the  construction  of  the  contract,  or  as  to  .the  rights,  duties  or 
liabilities  of  the  contractor  or  the  Council  thereunder,  or  as  to  the 
due  performance  by  the  contractor  of  this  contract,  or  as  to  any 
materials  or  workmanship  or  any  matter  or  thing  arising  out  of 
this  contract  or  in  relation  thereto,  the  same  shall  be  referred  to 
the  award  and  final  decision  of  the  chief  officer  of  tramways  or 
(at  the  option  of  the  contractor)  of  some  other  person  to  be 
mutually  agreed  upon,  or,  failing  agreement,  of  some  engineer 
to  be  appointed  by  the  president  for  the  time  being  of  the 
Institution  of  Civil  Engineers.  The  provisions  of  the  Arbitration 
Act,  1 889,  shall  apply  to  any  arbitration  under  this  clause. 

'■(/;)  That  Standing  Order  No.  278,  specifying  the  arbitration 
clause  to  be  inserted  in  contracts  for  stores,  be  amended  by  the 
insertion  after  the  word  '  stores '  in  line  2  of  the  words  '  other 
than  electrical  and  mechanical  tramway  parts  and  equipment. ' " 

Electrical    Workers*    Strike. — Some    time    ago    the 

electrical  workers  in  the  Clyde  shipyards  were  granted  an  advance 
on  their  wages  of  ^d.  per  hour,  bringing  the  total  to  8jd.  per  hour. 
In  consequence,  the  workers  in  Glasgow  in  the  employment  of  the 
Electrical  Contractors'  Association — who  are  chiefly  engaged  by 
the  building  trade— asked  for  an  increase  of  ^d.  to  bring  their 
wages  to  S^d.  per  hour.  After  negotiations,  the  employers  offered 
:Vd.,  but  this  was  refused,  and  subsequently  all  the  firms  with  the 
exception  of  two  acceded  to  the  demand.  The  men  with  those  two 
firms  struck  work  immediately,  and  in  later  negotiations  \A.  at 
once  and  another  id.  on  February  1st  was  offered.  This  also 
was  deemed  unsatisfactory,  and  after  considering  a  notice  from 
their  union  all  the  men  in  the  employment  of  the  Association  in 
Glasgow,  to  the  number  of  over  200,  ceased  work,  insisting  upon  a 
^d.  per  hour  increase.     The  strike  still  proceeds  (January  30th). 

The    l^ational    Telephone    Journal. — It    is    with 

sincere  regret  that  we  bid  farewell  to  the  official  Journal  of  the 
National  Telephone  Co.,  of  which  the  final  issue  has  appeared,  for 
January,  1912,  being  the  seventieth  number,  and  prematurely  con- 
cluding the  sixth  volume.  Throughout  its  career  the  Journal  has 
been  conducted  in  a  most  admirable  fashion  ;  its  contents  and  its 
production  have  been  of  the  highest  class,  and  by  its  decease  a 
serious  loss  has  been  inflicted  upon  technical  journalism.  Amongst 
other  interesting  features  of  this,  the  last  issue,  are  the  conclusion 
of  a  history  of  the  company  by  Mr.  Albert  Anns  ;  a  report  of  the 
great  "final  muster"  on  December  30th  ;  the  reports  of  presenta- 
tions to  Mr.  Anns  (secretary),  Mr.  S.  J.  Goddard  (general  super- 
intendent), and  Mr.  Frank  Gill  (engineer-in-chief),  of  souvenirs  by 
their  respective  staffs ;  and  a  farewell  letter  signed  by  the 
Editing  Committee — Messrs.  Anns,  Clay,  Gill  and  Goddard — who 
express  their  gratitude  to  Mr.  H.  Laws  Webb  for  valuable 
assistance  during  the  early  years,  and  to  Mr.  W.  H.  Gunston,  who 
for  the  last  four  years  has  practically  managed  and  edited  the 
Journal  for  the  Committee.  Presentations  were  also  made  to  Mr. 
W.  W.  Cook  (assistant  engineer-in-chief),  Mr.  R.  Shepherd  (superin- 
tendent N.-W.  province),  Mr.  Clay  (Metropolitan  superintendent), 
and  other  leading  members  of  the  staff. 

In  an  editorial  the  belief  is  expressed  that  on  the  whole  the 
company  has  deserved  well  of  the  country,  and  will  die  regretted. 
We  cordially  endorse  this  view,  and  we  hold  the  same  opinion  with 
regard  to  our  late  esteemed  contemporary. 

National  Insurance  Act  1911. — .4dvisory  Council. — 

The  National  Insurance  Advisory  Council,  of  3,  Northampton 
Square,  London,  E.C.,  is  prepared  to  advise  inquirers,  whether  em- 
ployers or  employed,  male  or  female,  who  are  desirous  of  ascertain- 
ing their  position  under  the  National  Insurance  Act.  Special 
attention  will  be  given  to  inquiries  from  registered  friendly 
societies  of  less  than  5,000  members  and  unregistered  societies, 
slate  clubs  and  yearly  clubs,  &c.,  as  to  the  best  manner  in  which 
to  become  approved  ;  arrangements  can  be  made  for  speakers  to  be 
sent  if  desired.  Any  person  desirous  of  making  an  inquiry,  whether 
on  his  own  behalf  or  on  behalf  of  any  other  person  of  either  sex, 
or  any  society  or  club,  should  forward  a  letter  containing  full  par- 
ticulars, and  a  stamped  addressed  envelope  for  reply,  to  the 
Secretary  at  the  above  address.  No  charge  will  be  made  for 
iniormation  given  in  response  to  any  inquiry. 

Electrical  Training  for  Ironnionjrers. — According  to 

a  note  in  the  TimeSy  a  scheme  is  on  foot  for  the  establishment  of  a 
school  for  technical  education  in  the  ironmongery  and  hardware 
trades.  A  two  or  three  years'  course  of  instruction  is  proposed 
which  shall  include,  among  other  things,  heating  and  ventilating 
systems,  gas  and  electric  lighting.  It  is  stated  that  both  the  whole- 
sale and  retail  sections  of  the  trades  refen-ed  to  are  taking  an 
interest  in  the  scheme. 

Concert. — To-morrow  evening,  at  7.30  p.m.,  at  the  Oval 
Concert  Hall,. Kennington.  S.E.,  the. first  annual  fiiohemian  concert 
Of  th«  G.E.C.  Athletic  Club  will  be  he.ld. 
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Fatalities. — In  the  Hamilton  Sheriff  Court,  on  January 

24th,  Sherifl'  Hay  Shcnnan  and  a  jury  inquired  into  the  circnm- 
Htancps  attrmdin^r  the  death  of  John  Kelly,  miner,  who  wa«  killed 
in  No.  1  BardykcH  Colliery,  belonfrinp  to  the  Summerlee  Iron  ami 
Coal  Co.,  on  December  2lHt  liwt.  Mr.  Robert  McLaren  and  Mr.  A.  H. 
Steele,  II. M.  Inspectors  of  Mines,  appeared  on  behalf  of  the  Home 
Office. 

James  Davidson,  colliery  fireman,  Cambuslanfj,  explained  that  on 
the  nipht  of  the  accident  he  was  in  the  humph  coal  seam  of  the 
colli(!ry.  Ho  was  assisting  the  deceased  and  some  others  to  shift 
the  j)08ition  of  a  bar  coal-cuttinff  machines  This  was  beinjr  done 
by  means  of  a  bosrie.  When  thi;  machine  had  reached  the  place 
where  it  was  intended  to  be  located,  it  was  partly  lifted  off  the 
bogie.  The  current  was  then  immediately  switched  on,  the  idea 
beintr  that  the  machine  by  its  own  force  would  pet  entirely  clear 
of  the  bojrie  and  land  on  the  pavement,  as  was  desired.  At  this 
particular  part  of  the  working's  water  was  constantly  dropping 
from  the  roof  on  to  the  machine,  and  when  the  latter  was  made 
entirely  free  from  the  bogie  it  completely  "  loaded  up.'  All  the 
men  felt  two  distinct  shocks — the  second  being  worse  than  the 
first — and  deceased  was  instantly  killed.  Witness,  in  reply  to 
Mr.  McLaren,  stated  that  water  was  falling  from  the  roof  on  to 
the  plug  of  the  machine.  The  plug  and  bat  of  the  machine  were, 
in  his  opinion,  tightly  screwed  up. 

David  Macgregor,  who  operated  the  coal-cutter,  gave  it  as  his 
opinion  that  it  was  the  water  dropping  on  the  machine  which 
caused  it  to  get  "  loaded  up."  Deceased  was  about  2  ft.  from  the 
machine  when  he  got  the  fatal  shock  :  that  showed  that  a  large 
portion  of  the  pavement  surrounding  the  coal-cntter  had  become 
"  live "'  with  electricity.  Witness,  in  answer  to  Mr.  G.  L.  Kerr 
(who  represented  the  employers),  gave  it  as  his  opinion  that  the 
water  had  conducted  the  current  from  the  machine  to  the  pave- 
ment. He  was  positive  that  he  screwed  up  the  pin  at  the  plug  properly. 

Thomas  Black,  the  electrical  engineer  at  the  colliery,  said  he 
examined  the  coal-cutter  on  the  day  following  the  accident  ;  he 
found  everything  about  the  machine  in  order.  Asked  for  his 
opinion  as  to  the  cause  of  the  fatality,  witness  replied  that  the 
machine  was  standing  in  Avater.  If  the  deceased  was  in  a  state  of 
perspiration  he  would  be  a  good  subject  for  receiving  a  shock. 

Replying  to  Mr.  McLaren,  witness  stated  that  the  system  at 
Bardykes  was  three-phase,  .")00  volts.  Double-armoured  cables  were 
laid  from  the  generator  at  the  surface  to  the  face.  The  earthing 
system  was  through  armouring  to  the  earth-plate  at  the  surface. 
In  ordinary  circumstances  any  leakage  occurring  in  any  part  of  the 
machine  should  go  back  to  earth.  In  this  case  it  did  not  do  so,  and 
he  could  find  no  explanation  accounting  for  the  cause.  The  only 
defect  he  had  found  about  the  earth  connection  was  that  the  earth- 
pin  was  somewhat  bent  ;  that  prevented  it  from  being  screwed  in 
fully.  He  could  not  admit  that  there  was  anything  wrong  with 
the  plug  connection,  but  he  believed  the  presence  of  water  and  the 
fact  that  the  earth-pin  had  been  bent  were  important  factors  in 
causing  the  deceased's  death.  In  further  reply  to  Mr.  G.  L.  Kerr, 
witness  said  he  was  forced  to  admit  that  the  fact  that  there 
was  an  earth-plate  on  the  surface  was,  in  the  present  instance, 
no  remedy. 

Samuel  Agnew,  manager  at  the  colliery,  said  that  the  presence  of 
water  would  have  the  effect  of  conveying  the  current  on  to  the 
body  of  the  machine.  In  his  opinion,  the  pin  at  the  plug  connection 
was  not  screwed  in  as  tightly  as  it  might  have  been.  At  the  same 
time,  there  was  a  good  local  earth  at  the  point  of  the  accident,  and 
it  ought  to  have  taken  the  current  away.  The  earth-wire  from  the 
machine  to  the  surface  was  in  order,  and,  even  supposing  the  plug 
was  not  sufficiently  screwed  up,  the  leakage  should  have  been 
taken  off. 

The  jury,  acting  on  the  suggestion  of  the  Sheriff,  returned  a 
■formal  verdict. 

An  inquest  was  held  on  January  23rd  into  the  death  of  William 
Lee,  21,  a  coke  oven  labourer  of  Rotherham,  which  occurred  on  the 
previous  >Saturday  at  Silverwood  Pit.  According,  to  the  evidence, 
deceased  climbed  over  a  fence  to  the  coke  box  instead  of  going  by 
the  proper  approach,  and  in  that  way  he  came  into  contact  with 
live  wires,  near  which  his  duties  did  not  require  him  to  go.  The 
manager  of  the  colliery  said  that  the  current  was  medium  pressure, 
and  so  safeguarded  as  to  reduce  the  danger  of  shock  to  a  minimum. 
He  considered  that  if  the  deceased  came  over  the  fence  he  was 
guilty  of  misconduct,  and  he  also  had  no  business  to  be  on  the  bar 
where  he  was  seen,  or  to  go  there  in  the  event  of  anything  being 
wrong  with  the  machinery.  By  being  on  the  bar  deceased  had 
been  guilty  of  serious  and  wilful  misconduct.  In  his  opinion, 
deceased,  in  descending  from  the  ovens,  had  got  over  the  fence  for 
a  short  cut  instead  of  descending  the  steps.  The  jury  returned  a 
verdict  that  death  was  due  to  shock,  through  coming  in  contact 
with  electric  wires  accidentally. 

Institution   and  Lecture   IVotes.  —  Ixstttution   of 

Electrical  Engineers  (Yorkshire  Local  Section). — At  a 
meeting  to  be  held  at  the  University,  Leeds,  on  Wednesday, 
February  Uth,  a  discussion  on  the  paper  by  Mr.  A.  H.  Seabrook,  on 
"Residence  Tariffs,"  will  be  opened  by  Mr.  S.  Z.  de  Ferranti, 
president.  The  annual  dinner  takes  place  in  the  Hotel  Metropole, 
King  Street,  Leeds,  on  Friday,  February  16th,  at  6.30  p.m. 

At   a   meeting  of   the   Sheffield  Electro-Metallijroical 
Society  last  week,  Mr.  Frank  Mason  read  a  paper  on  *'  The  Applica- 
tions of  Electro-Metallurgy."     He  stated  that  in  large  quantities 
[alloys  could  be  melted  under  the  present  unfavourable  conditions  at 
[the  cost  of  Id.  per  11'7  lb.  of  metal  by  means  of  the  electric  furnace, 
rrof.  Arnold,  during   the  discussion,  said  that  they   were  paying 
^"6d.  per  unit   for  energy  in  SheflBeld,  while  Newcastle  could  get  it 
for  id.    The  price  would  very  much  interfere  with  the  general  use 
of  tt^btWt^l  enttrjry',  tinlfewi  tbe  0»r]iwafHtm  flltfei^fi  it.    Tbfe  hafme 


of  the  Society  has  been  altered  to  ''  ShefBeld  Society  of  Applied 
Metal  Inrgy." 

Institution  ok  Electrical  Exoineebs.— It  i«  announce*]  that 
the  Council  having  decided  not  to  pla^^  V>efore  the  members,  when 
the  new  articles  are  considerf^l,  any  profKisals  which  would  affect 
the  subscriptions  of  existing  members  for  1912,  the  subecription 
notices  for  the  current  year  will  be  sent  out  shortly. 

DkrbySocikty  ok  E.VOINEER.S. — An  error  unfortunately  occurred 
in  our  report  of  the  paper  by  Mr  Sayers  on  "  The  Oe  of  Electricity 
for  the  Control  of  Railways"  ;  the  Society  before  which  the  paper 
was  read  was  not  the  Derby  Sfxiiety  of  Engineers  and  "  .;ih 

Superintendents  of  the  Midland  Railway,  but  the  Derby  of 

Engineers,  which  is  not  connected  with  the  Midland  Co.  We  have 
received  from  Mr.  C.  G.  Conradl  the  hon.  secretary,  a  copy  of  the 
Syllabus  for  the  current  season,  which  shows  that  an  excellent 
programme  of  papers  has  been  prepared,  and  that  the  Society  is 
admirably  organised  and  conducted. 

Appointments  Vacant. — Assistant  lecturer  and  demon- 
strator in  electrical  engineering,  for  the  University  of  Liverpool 
(£200)  ;  shift  engineer,  for  the  Guildford  Electricity  Supply  Co. 
(30s.).     See  our  advertisement  pages  in  this  issue. 

Tunhridffe    Wells    Electricity     Department. — The 

eighth  annual  dinner  of  the  Tunbridge  \\'ella  Corporation  Elec- 
tricity Department  was  held  at  Carpenter's  Restaurant  on 
January  24th.  Mr.  J.  W.  Beauchamp.  the  borough  electrical 
engineer,  presided.  Mr.  Horace  Boot,  the  consulting  engineer, 
proposed  the  toast  of  "  The  Lighting  Committee,"  and  Alderman 
Carpenter  responded.  Councillor  Dennis  propose^!  "Tunbridge 
Wells  Electricity  Works'  Staff  and  Employes."  In  the  course  of  his 
remarks  he  said  that  the  continued  success  of  the  undertaking  wa« 
due,  in  a  large  measure,  to  the  great  efforts  put  forth  by  Mr. 
Beauchamp  in  keeping  in  touch  with  all  the  consumers  and 
instructing  them  in  the  latest  developments  and  phases  of  electrical 
use.  The  chief  assistant  engineer,  3Ir.  J.  Bemrose  replied,  and 
among  other  things,  he  said  that  he  had  met  a  good  many  beginners, 
who  after  a  few  years  of  work  reached  a  certain  point  and 
stopped,  and  regretted  entering  the  electrical  profession,  but  to-day 
the  future  outlook  was  much  better  for  everybody,  provided  they 
worked  hard.  He  referred  to  Mr.  Beauchamp's  ability  to  quickly 
realise  the  particular  value  of  a  man  to  put  him  in  the  right  place, 
and  to  draw  the  best  out  of  him.  He  thanked  him  on  behalf  of  his 
cnitfrcreit  for  the  manner  in  which  he  helped  and  encouraged  them 
in  their  duties.  Mr.  Hayden  also  made  similar  references  to  the 
chief.  Mr.  Beauchamp,  who  met  with  a  very  hearty  reception, 
said  he  was  pleased  to  see  so  many  on  the  staff  present,  also  the 
representatives  of  the  Lighting  Committee  and  of  the  local  wiring 
contractors.  The  number  of  new  consumers  and  extensions  would 
constitute  the  record  of  their  undertaking,  and  show  the  enormous 
vitality  of  electricity.  He  made  a  strong  patriotic  appeal  to  all 
young  men  present  regarding  the  duty  they  owed  to  their  country. 
His  reason  for  bringing  this  matter  forward  was  the  receipt  of  a 
letter  from  Mr.  D.  R.  Salomons  (son  of  Sir  David  Salomons)  regard- 
ing the  new  Drill  Hall,  &;c.,  which  was  to  be  built  at  Southborough 
if  sufficient  support  were  forthcoming.  Messrs.  Cross  and  Stcnham 
briefly  responded  to  a  toast  "  The  Visitors,"  and  they  alluded  to  the 
amicable  relations  which  existed  between  the  whole  of  the  con- 
tractors and  the  electricity  staff,  and  the  help  they  always  received 
from  Mr.  Beauchamp.  During  the  evening  members  of  the  staff 
contributed  musical  and   other  items. 

A  B.T.-H.  Stall"  Dinner. — Will  any  interested  past 
member  of  the  B.T.-H.  staff  who  has  not  received  notice  of  the 
informal  dinner  to  be  held  in  London  on  February  24th.  com- 
municate with  the  hon.  secretaries,  Mr.  W'.  J.  Larke,  Rugby 
office,  and  Mr.  T.  Stevens,  S3,  Cannon  Street,  London,  E.C.  .' 

The   Census  of  Production.— The  Times  states  that 

the  Board  of  Trade  have  appoir.ted  the  following  gentlemen  as 
members  of  the  General  Advisory  Committee  in  connection  with 
the  second  Census  of  Production  : — Sir  Hugh  Bell,  Sir  Charles 
Macara,  Sir  T.  Ratcliffe  Ellis,  Mr.  J.  H.  C.  Crockett.  Mr.  B.  Harmer, 
Mr.  W.  H.  Mitchell,  J. P.,  Mr.  Alexander  Siemens,  and  Mr,  J.  W. 
White.  Mr.  G.  A.  G.  Stanley  will  act  as  secretary  to  the  Com- 
mittee. The  second  Census  will  be  taken  in  the  year  191  ;>,  on 
particulars  relating  to  the  year  1!>12. 

Will.— The  Timofi  states  that  the  late  Mr.  Elienezer  Stiff, 
of  the  London  Pottery.  Lambeth,  left  estate  valued  at  £52,152 
gross,  with  £8,492  net  personalty. 

Commercial  Electric  Motor  Vehicles  in  America. — 

In  connection  with  the  leader  in  our  last  issue  on  the  subject  of 
electric  vehicles,  it  is  interesting  to  note  that  out  of  12  T  machines 
shown  ai;  the  Exhibition  of  Commercial  Motor  Vehicles  jost 
held  in  New  York,  no  fewer  than  33,  or  27  per  cent.,  were  electric- 
ally propelled. 

Inquiry.— A  correspondent  asks  for  the  name  of  a 
maker  of  rolls  of  paper  perforated  on  the  edges,  as  osed  in 
recording  instruments. 

Walkin$r  Clul). — In  connection  ^ith  the  formation  of 
the  Olapham  and  Hackney  Walking  Clubs,  mentioned  in  a  recent 
issue,  a  general  meeting  will  be  held  on  Saturday,  Febrnary  3rd,  at 
6  p.m.,  at  the  Alexandra  Hotel,  Clapham  Common,  for  the  purpose 
of  inaugurating  the  Clapham  Walking  Club,  and  all  who  are 
interested  are  asked  to  communicate  at  once  with  the  hon.  sec,, 
pro  tern.,  Mr.  A.  R.  Edwards,  303,  Amhurst  Road.  London.  N.  It 
is  proposed  to  hold  an  open  walkine  race  from  London  to  Southend 
(40  miles)  on  Gw)d  Friday,  and  to  offer  a  special  -prits,  or  prizes,  to 
thcfse  fen^Bg^  hi  the  eiwtrital  tawteB. 
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OUR    PERSONAL    COLUMN. 

The  £ditors  i/tnte  electrical  engineers^  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry ^ 
also  electric  tramway  and  railway  officials^  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  mocements. 


Central  Station  Otticials.— The  Horsham  U.D.C.  has 

decided  to  increase  the  salary  of  Mit.  .1.  B.  Morgan,  electrical 
engineer,  from  £.2h0  to  £275  per  annum,  as  from  January  3lst. 

Mr.  George  Brajjder,  of  the  Arbroath  Electric  Light  and 
Po-wer  Co.,  has  boen  appointed  superintendent  of  the  central 
feeneratinp  station  at  Townhill,  under  the  Fife  Electric  Power  Co. 

The  Huddersfield  T.C.  has  increased  the  salary  of  Mr.  J.  A.  SwiFT, 
chief  clerk  at  the  electric  light  station,  to  £1 70  per  annum. 

The  Electricity  Committee  of  the  Bury  T,C.  has  recommended 
the  Council  to  increase  the  salary  of  the  electrical  engineer  from 
£450  to  £550  per  annum. 

The  Salaries  Committee  of  the  Bristol  T.C.  has  recommended  the 
folio-wing  increases  of  salary  of  members  of  the  electricity  staff : 
Mr.  H.  Faraday  Proctor,  electrical  engineer,  from  £800  to  £8o(.» 
per  annum  ;  Mr.  C.  M.  Davis,  publicity  engineer,  from  £156  to 
£175  ;  Mr.  a.  J.  Ostler,  sub-station  superintendent,  from  £156 
to  £175. 

Mr.  Stupart,  shift  engineer  at  Guildford,  is  leaving  to  take  up 
a  responsible  post  in  Chile. 

The  salary  of  Mr.  V.  G.  Allen,  shift  engineer  at  Southampton 
Corporation  electricity  works,  has  been  increased  by  £13  per  annum. 

General, — A  baronetcy  has  been  conferred  upon  Mr. 
John  Henniker  Heaton  in  recognition  of  his  persistent  and 
successful  efforts  to  secure  postal  and  telegraphic  reforms.  Sir 
Henniker  Heaton  in  1885  represented  Tasmania  at  the  Berlin 
Telegraph  Conference. 

We  regret  to  learn  that  Mr.  Guy  Burnky,  managing  director  of 
the  Sterling  Telephone  and  Electric  Co..  Ltd..  has  recently  under- 
gone a  serious  operation,  but  we  are  glad  to  inform  his  numerous 
friends  that  he  is  now  making  satisfactory  progress  towards 
recovery. 

Sir  William  Ramsay  has  resigned  the  Chair  of  General 
Chemistry  at  University  College,  London  University,  as  from  the 
end  of  the  current  session. 

Mr.  Chas.  Forgan  has  resigned  the  position  of  power  house 
superintendent  to  the  Central  London  Railway,  which  he  has  held 
during  the  past  11  years.  He  leaves  the  service  of  the  Central 
London  on  February  17th,  to  take  up  an  appointment  -with  Messrs. 
Joseph  Rank,  Ltd.,  Baltic  House,  Leadenhall  Street,  EC. 

Mr.  Allan  R.  Connal  has  been  appointed  assistant  manager  to 
the  National  Electric  Construction  Co.,  Ltd. 


London  Electrio  Railway  Co. 

The  directors'  report  for  the  half-year  ending  December  Slst,  1911, 
shows  that  the  capital  expenditure  during  that  period  amounted  to 
£16,466.  The  gross  receipts  on  revenue  account  amounted  to 
£366,190,  being  an  increase  of  £13,295  on  the  receipts  for  the 
corresponding  half  of  last  year.  The  working  expenses  amounted 
to  £170,941,  being  an  increase  of  ,C3,978.  After  providing  for 
interest  and  rents,  and  reserving  £7,500  for  contingencies  and 
renewals,  there  remains  a  balance  of  £112,092,  available  for  divi- 
dends, and  the  directors  recommend  that  a  dividend  at  the  rate  of 
4  per  cent,  per  annum  be  declared  on  the  4  per  cent,  preference 
stock,  and  that  a  dividend  at  the  rate  of  1  per  cent,  per  annum  be 
declared  on  the  ordinary  shares,  leaving  a  balance  of  £2,452  to  be 
carried  forward.  The  directors  recommend  that  these  dividends 
shall  be  payable  on  February  7th.  The  following  gives  a  summary 
of  comparative  figures  for  the  corresponding  half  years  of  1911 
and  1910  :— 


Half-year 
Dec,  1911. 

'  Half-year 
Dec,  1910. 

Inc. 

Dec. 

Per 
cent. 

Gross  revenue  . .         .  .      £366,190 
Working  expenditure       £170,941 
Passenger  receipts     . .      £342,451 
Trainmileage  . .         . .     2,741,309 
Car-mileage      ..        ..      9,121,677 

£3.52.895 
£166,968 
£332,563 
2,814,635 
8,636,749 

£13,2P5 
£3,973 

£9,888 

484.928 

73,3-26 

-f  3-767 
-f  2-380 
+  2-973 
-  2  605 
-f  5-615 

Half-year  ending- 

Passengers,  inc. 
season  ticket  holders. 

Receipts 

December,  1910  . . 

June,  1911 

December,  1911  . . 

46,665,979 
52,548,384 
48,666,842 

'£332,563 

■    369,326 

342,451 

The  traffic  was  adversely  affected  owing  to  the  weather  con- 
ditions during  the  summer  months,  and  the  dislocation  of  the 
whole  of  the  railway  traffic  in  London  caused  by  the  strike  in 
August  last.  Contracts  for  the  construction  of  the  Charing  Cross 
and  Paddington  Extensions  have  been  entered  into,  and  the  work  is 
progressing  satisfactorily.  The  escalator  (or  moving  stairway)  at 
Earl's  Court  Station  was  brought  into  use  on  October  4th,  1911, 
and  has  proved  a  very  popular  and  convenient  means  of  interchange 
between  the  Great  Northern,  Piccadilly  and  Brompton  and  Metro- 
politan District  Railways  at  that  point.  The  Lot's  Road  power 
house  undertaking,  to  which  reference  has  been  made  in  previous 
reports,  became  vested  in  the  Lot's  Road  power  house  Joint  Com- 
mittee from  January  1st,  1912,  and  was  thereupon  leased  by  the 
Joint  Committee  to  the  Metropolitan  District  and  London  Electric 
Railway  Companies.  The  property  has,  therefore,  become  part  of 
the  undertakings  of  these  companies. 

Miles  constructed,  22  m.  19'43  cb. ;  constructing  1  m.  3'70  cb. 
Train-mileage,  2,741,309  (1910  half.year,  2,814,63.5). 
Car-mileage,  9,121,C7T  (1910  half-year.  8,636,749). 


CITY    NOTES. 


Chatham  and  District  Light  Raihiays  Co. 

The  directors'  report  for  the  half-year  ended  December  31st,  1911, 
says  that  the  revenue  for  the  period  was  £23,964,  and  the  expenses 
were  £12,862,  leaving  £11,102.  From  this  are  deducted  : — Rent  of 
Rochester  Corporation  lines,  £1,872  ;  interest  on  debentures, 
£1,234  ;  interest  account,  £177,  leaving  £7,819,  plus  balance 
brought,  forward  £1,707,  making  £9,526.  Of  this  amount 
£4,500  has  been  transferred  to  reserve  for  depreciation.  The 
directors  recommend  dividends;  at  the  rate  of  5  per  cent,  per 
annum  on  the  preference  shares,  requiring  £2,940,  and  at  the  rate 
of  3  per  cent,  per  annum  on  the  ordinary  shares,  requiring  £1,590, 
leaving  £496  to  carry  to  revenue  new  account.  The  traffic  receipts 
show  a  decrease  of  £77,  and  the  expenses  a  decrease  of  £145,  as 
compared  with  the  receipts  and  expen.ses  for  the  corresponding 
half-year  of  1910. 


Half-vear 

Miles, 

Passengers 

Traffic 

Average 

Car- 

No.  { 

ended— 

open. 

carried. 

receipts. 

fare. 

mileage. 

cars 

June, 

1910 

14-98 

4,347,656 

£21,029 

1-16 

556,218 

45 

Dec, 

,^ 

14  98 

4,869,431 

23,699 

1-17 

686,902 

45 

June, 

1911 

14  98 

4,372,850 

21.101 

1-16 

551,834 

15 

Dec, 

)I 

14  '.18 

4,843,236 

23,(;22 

1-17 

.'■.7:,790 

45 

Edniundsons'  Electricity  Corporation,    Ltd. — The 

I'^nancial  yiwe.s- understands  that  the  trustees  of  the  £100,000  5 
per  cent,  prior  lieu  debenture  stock  have  received  notice  of  the 
company's  intention  to  redeem  the  outstanding  stock  on  July  12th 
next. 

Westminster  Electric  Supply  Corporation,  Ltd. — 

The  directors  have  declared  a  dividend  at  the  rate  of  10  per  cent, 
per  annum  for  the  half-year  to  December  31st.  This  makes  the 
total  for  the  year  10  per  cent.,  the  same  as  in  1910. 

Central   London   Railway   Co. — The  dhectors   have 

declared  a  dividend  on  the  deferred  ordinary  stock  of  2  per  cent, 
for  the  past  year.  £2,250  is  placed  to  the  renewal  account,  making 
the  total  of  that  account  and  the  reserve  fund  £1 10,211.  £26,152 
is  to  be  carried  forward. 

Held  Over. — Owing  to  great  pressure  upon  our  space 

thie  week,  several  City  reports  are  held  oYer, 


fine  weather  helped 
helped  the  motor- 
more  serious  and 
scarcely  a  mile  of 


London  United  Tramways  Co. 

Mr.  C.  J.  Cater  Scott  (Chairman)  presided,  on  Tuesday,  at  Win- 
chester House,  E.C.,  over  the  tenth  annual  general  meeting  of  the 
shareholders  of  the  above  company. 

In  moving  the  adoption  of  the  report,  the  Chairman  said  the 
accounts  for  1911  showed  an  improvement  over  1910,  but  they  did 
not  see  their  way  to  meet  their  preference  dividend.  It  was  satis- 
factory that  they  were  gradually  improving,  and  were  working 
their  way  up  from  the  low-water  mark  of  1909.  The  total  receipts 
for  the  past  year  were  £343,987,  which  was  £10,328  better  than 
1910,  and  £25,761  better  than  m  1909.  The 
them  very  much,  but  at  the  same  time  it 
'buses,  and  the  competition  was  infinitely 
keen  than  it  was  ever  before.  There  was 
their  track  to-day  over  which  they  had  not  to  meet  the  competition 
of  the  motor-'buses.  This  was  especially  true  of  the  parts  of  their 
system  where  the  traffic  was  densest  and  the  prospects  of  traffic  were 
good.  So  far  as  the  Coronation  was  concerned,  the  effect  on  their 
receipts  was  a  disappointment.  In  traction  expenses  they  had  made 
a  saving  of  £2,570  compared  with  1910,  and  the  whole 
of  that  saving  was  due  to  economies  in  coal,  as  the 
result  of  experiments  following  the  expenditure  which  they 
had  incurred  on  the  power  house  in  the  last  two  years.  The  saving 
would  have  been  greater,  but  for  the  fact  that  when  they  were 
threatened  with  the  very  serious  railway  strike  last  summer  they 
looked  ahead  and  bought  more  coal  because  they  thought  it  incum- 
bent on  them  at  any  reasonable  cost  to  maintain  their  service.  Traffic 
expenses  were  up  by  £4,888,  which  was  accounted  for  as  to  £2,414 
by  increases  of  wages  to  the  staff.  It  was  also  partly  due  to  in- 
creased mileage  run,  and  to  the  better  conditions  they  gave  their 
men.  They  were  now  giving  them  seven  days'  holiday  every  year 
with  full  pay,  and  also  made  arrangements  by  which  they  had  at 
least  a  part  of  Sunday  to  themselves.  This  meant  extra  cost  to  the 
company,  but  he  believed  the  shareholders  would  support  the  board 
in  doing  what  they  could  to  i  nprove  the  conditions  of  service  of 
their  employes  on  whom  the  company  depended  so  largely,  and  who 
could  do  so  much  for  the  comfort  of  the  travelling  public.  The 
compensation  and  legal  expenses  were  £11,711,  asrainst  £8,711. 
Last  year  he  told  them  that  the  claims  were  about  £3,000  less,  and 
this  year  they  had  gone  up  again.  He  hoped  he  was  justified  in 
saying  that  during  the  current  year  they  would  save  on  that  item. 
In  general  expenses  and  contingenciee  there  was  a  considerable 
increase  in  the  item  of  advortieing.       They  had  increased  tbie  by 
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£1,315      in      the      hope      that      it     would     lead     to     increaged 
traffic,      and      they      would      see      if      it     did      so.        If     not, 
they      could      go      back      to     the     fipure     of     previous    yearH. 
When  they  came  to  the  maintenance  and  rencwaln,  they  found  some 
striking  chanf,'eH.     First,  the  rollin(j  stock  and  power  plant  were 
down  £11,801,  and  permanent  way  £4,*ji:i.     This  was  not  that  they 
had  been  starvintf  the  line  or  the  plant,  for,  on  the  contrary,  their 
line  to-day  was  in  better  condition  than  for  many  years  past,  and 
they  were  now  seeinf^    the  advantaffi;  of    the  expenditure  of  the 
last  two  years  in  puttinjf  the  projierty  into  better  workin^j  order. 
The  total   saving?  in  maintenance  and    repairs   came    to    £17.3«6, 
which  was  a  very  appreciable  sum.     The  total  expenses  of  the  com- 
pany showed  a  total  saving  of  £!.">, 178,  and  as  the  receipts  showed 
an  increase  of  £10,328  there  was  £25,500  more  carried  to  the  net 
revenue  af^count  than  last  year.     This  enabled  them  to  meet  the 
interest  on    the    debenture   stock   and   the   income-tax,  to   place 
.£25,000  to  reserve  for  renewals  and  contingencies,  which  was  the 
amount  they  had  come  to  the  conclusion,  after  very  mature  con- 
sideration,   was    proper    to    be    put    on    one    side    every    year    if 
they     were     to     maintain     tlie     property     in     proper     working 
order.      The    £30,000    put    to    the   special   reserve    would    have 
been     practically      sulTicient     to      have      paid     2i     per     cent, 
dividend    on     the    preference    stock  ;     but    after    careful     con- 
sideration,   they    had    come    to    the    conclusion    that    the    time 
was    not    ripe     for    it.      They    felt    that    it    would     be    unfor- 
tunate   to    j>ay    a    dividend    which    might    lead    to    an   increase 
in  the  price  of  the  stock,  and  then  afterwards  find  they  could  not 
continue  it.     They   wanted   to  see   their   position    a    little    more 
assured  before  they  commenced  payments   on  the  preference  stock. 
They  mijrht,  of  course,  have  carried  the  amount  forward,  but  they 
thought  a  better  plan  was  to  place  it  to  a  general  reserve  which 
would  be  available  for  paying  dividends   to    the   preference  share- 
holders in  future,  or  for  the  other  purposes  of  the  company.     Thveir 
reserve  for  renewals  and  contingencies  would  now  stand  at  £76,000, 
and  the  general  reserve  at  £30.000.     In  conclusion,  the  chairman 
said  that  the  company  had  placed  its  ca.se  in  regard  to  the  purchase 
of  the  Hammersmith  lines  by  the  London  County  Council  before 
the  arbitrator,  but  the  matter  was  s)i/j  jn/Jicf. 
The  Hon.  Sydney  Holland  seconded  the  motion. 
The   Chairman,    in   reply  to  a  number   of   ob.servations   from 
the   meeting,    said    that   no    part   of    the   expense   of   promoting 
Bills   was  included  in    the   item  of   advertising.      There  was  no 
desire  on  the  part  of  the  board  to  incur  unnece.si'ary  expenditure 
in   promoting    Bills,  but  where   concessions  ran  out  they  had  to 
renew  them.     With  regard  to  the  £30,000  they  had  utilised  £25,000 
for  reducina:  the  temporary  loans,  and  he  thought  that  was  better 
than  purchasing  trustee  securities.     He  told  them  frankly  that  so 
long  as  he  was  chairman  he  would  do  what  he  thought  was  in  the 
interests  of  the  company. 

It  was  ruled  that  an  amendment  that  the  report  be  not  adopted 
was  simply  a  direct  negative,  and  accordingly  the  motion  was  put 
to  the  meeting  and  carried  with  three  dissentients. 

At  a  subsequent  extraordinary  meeting  a  resolution  was  passed 
ajjproving  of  the  company's  Bill  before  Parliament. 


I 


City  and  South  Loudon  Railway  Co. 

The  meeting  of  this  company  was  held  on  Tuesday  at  the  offices, 
71,  Finsbury  Pavement,  E.G..  the  Right  Hon.  C.  B.  Stuart  Wortley, 
K.C.,  M.P.,  in  the  chair. 

The  Chair.man,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  147),  said  that  the  receipts  for  the  half- 
year  were  less  by  £508,  and  the  expenses  were  more  by  £1,380. 
Had  it  -not  been  for  the  strike  in  August,  they  would  have  taken 
.some  £620  more  than  they  did,  and  come  out  with  gross  receipts 
.increased  instead  of  decreased.  Taking  into  account  the 
increased  sum  brought  into  account  at  the  end  of  the  first 
half  of  the  year,  the  disappearance  of  bank  interest  and  the 
increased  amount  required  for  preference  dividends,  owing  to  the 
issue  last  summer  of  the  remaining  balance  of  the  1903  stock,  they 
showed  a  balance  available  for  dividend  on  the  ordinary  stock  less 
by  £823  than  a  year  ago.  They  then  carried  forward  £1,788,  so 
that  on  the  face  of  the  figures  they  could,  without  now  carrying 
forward  less  than  £965,  pay  on  the  ordinary  stock  at  the  same  rate 
of  1  i  per  cent,  as  they  did  last  January.  Having  regard,  however, 
to  the  weighty  considerations  which  appeared  in  the  report,  they 
had  decided  to  recommend  that  they  should  take  a  conservative 
course,  and  exercise  restraint  in  the  distribution  of  profits,  to  the 
extent  of  paying  at  the  rate  of  us.  per  cent,  less  than  they  did  last 
year,  and  carrying  forward  £1,026  more.  Capital  expenditure  in 
the  half-year  had  amounted  to  £5,289.  Of  this  sum,  rather  more 
than  £i,000  arose  from  the  falling  due  of  their  one-half  share  of 
the  cost  of  the  new  high-level  subway  at  the  Bank,  which  was 
opened  in  May  last,  and  had  proved  of  great  advantage  to 
their  customers  and  to  the  general  public.  They  had  spent  £1,000 
more  on  train  working  than  a  year  ago ;  but,  on  the  other  hand, 
they  had  run  52,000  more  train-miles,  so  that  their  costs  of  running 
per  train-mile  had  fallen  from  5i3d.  to  5'38d.  Similarly,  the  total 
expenses  per  train  had  gone  down  by  ■54d. ;  but,  on  the  other  band, 
the  receipts  per  train-mile  had,  unfortunately,  fallen  by  2-14d. 
Receipts  per  passenger  were  accordingly  down  from  r62d.  to  reOd. 
But  though  they  were  down  by  ■02d.,  against  December,  1910,  they 
were  Old.  better  than  at  June,  1911.  Receipts  per  passenger  were 
affected  by  the  increase  in  through  bookings  with  other  companies. 
During  the  half-year  they  had  tried  to  obviate  the  waste  of 
power  that  resulted  during  the  midday  hours  from  running 
trains  with  a  large  proportion  of  empty  seats.  This  object 
they  sought  to  achieve  by  running  four-coach  trains  instead  of 
five-coach  trains  from  Jnly  14th  to  September  29th,     Unfortu- 


nately, this  had  to  be  done,  if  at  all,  throughout  *.  .  ;  ^a;.  fo-'  ^-  :•'■-' 
they  had  not  shuntinir  space  to  enable  thern  to  deta'jfi  5u;'',r:i  j /Ur 
coaches  in  the  daytime  without  interrupting  the  continuity  of  the 
service.  The  four-coach  trains,  though  they  still  gave  more  accom- 
modation than  was  wanted  in  the  midday  hours,  provcl  inadeqaate 
in  capacity  to  take  the  brea^l- winners'  traffic  of  the  morning  and 
evenintr  hours.  They  ha'i  consciuently  had  to  revert  gradually  to 
the  five-coach  trains.  The  experiment  had  given  yet  further  proof 
of  their  great  need  for  added  land  and  lines  for  ahonting  space, 
either  below  or  above  ground.  This  had  not  Ijeen  the  only 
improvement  they  had  been  seeking  to  effect.  He  told 
them  at  the  meeting  six  months  ago  that  they  contem- 
plated an  experimental  improvement  to  one  of  their  locomotives. 
This  would  shortly  have  been  carried  out,  and  its  resalt  would 
soon  have  been  ascertained.  Should  that  result  be  such  &b  they 
had  been  advised  was  possible,  they  would  be  in  the  way  of  greatly 
improving  the  speed  of  their  trains.  A  very  moderate  increaee  of 
speed  would  very  likely  greatly  help  as  against  surface  competitora 
so  to  turn  in  their  favour  the  balance  of  advantaze,  that  any 
expenditure  they  might  resolve  to  incur,  might  be  well  justified  by 
the  increased  traffic  obtained.  An  important  work  chargeable  to 
the  renewal  fund  was  the  relaying  of  the  original  line  between 
Borough  and  Ktockwell  Stations,  by  replacing  old  rails  with  new. 
This  work  was  now  practically  completed,  and  therefore  that 
portion  of  the  system  was  not  merely  as  good  as  new, 
but  was  actually  new.  The  strike  in  August  paralysed  the 
system  for  nearly  two  days,  and  caused  a  loss  in  diminished 
receipts  and  exceptional  expenses  of  about  £700.  Their  men, 
anxious  to  remain  at  their  posts,  were  prevented  from  doing 
so  by  the  grossest  intimidation,  barefaced  and  unashamed, 
mainly  on  the  part  of  outsiders,  but  for  which  they  would  have 
had  no  strike  on  their  system  at  all.  They  would  know  before  very 
long  whether  the  London  General  Omnibus  Co.'s  shareholders  had 
accepted  the  proposed  arrangement  with  the  Underground  Electric 
Railway  Co.  of  London,  Ltd.  If  this  arrangement  went  through  it 
might  be  expected  to  result  in  a  more  systematised  method  of  so 
working  the  underground  and  'bus  services  as  to  afford  the  greatest 
possible  facilities  to  the  public.  So  that  even  without  resorting  to 
the  raising  of  fares,  which  he  had  no  reason  to  suppose  was  contem- 
plated, it  was  to  be  expected  that  through  a  linking  up  of  the 
several  services,  more  traffic  would  be  obtained  in  response  to  the 
improved  facilities  offered.  The  shareholders  might  be  anxious  to 
hear  whether  they  were  going  to  secure  ^ike  advantages  and  im- 
provements for  them.  It  must  be  obvious  that  their  position  was 
in  some  respects  not  one  of  such  freedom  as  was  enjoyed  by  the 
District  and  London  Electric  Companies  :  and  it  would  not  be 
advantageous  to  emphasise  in  public  discussion  the  special  con- 
ditions in  which  their  working  was  carried  on.  He  mentioned  the 
subject,  however,  that  he  might  show  that  it  did  not  escape  their 
attention,  and  that  he  might  take  occasion  to  say  that  they  would 
lose  no  chance  of  making  any  like  improved  arrangement  with 
competitors,  in  any  direction  in  which,  and  with  any  parties  by 
whom,  such  opportunity  might  be  presented. 

Mr.  S.  Barclay  Heward  seconded  the  motion. 

Mb.  Porter  described  the  report  as  most  pessimistic.  He 
suggested  that  they  might  be  able  to  make  arrangements  to  work 
with  the  L.C.C.  tramways  in  preference  to  motor-buses,  as  their 
line  would  form  a  very  good  link  with  the  Council's  tramways 
north  and  south.  If  some  working  arrangement  could  be  come 
to  he  thought  that  it  might  lead  to  increased  receipts. 

The  Chairman,  in  reply,  said  that  there  would  be  some  increases 
in  wages  during  the  current  year,  but  he  could  not  say  what  they 
would  amount  to.  As  to  coming  to  an  arrangement  with  the 
L.C.C.  if  that  body  would  initiate  a  proposal  for  an  increase  of 
fares  they  would  not  meet  with  any  opposition  from  them. 

The  report  was  adopted. 


Sniithtield  Markets  Electric  Supply  ( o..  Ltd.— The 

net  profit  for  1911  was  £1,383,  as  compared  with  •«-446.  The 
directors  recommend  a  dividend  of  2  per  cent,  on  the  ordinary 
shares,  carrying  forward  £629. 

Liverpool  Overhead  Railway  Co.— An  extraordiuaiy 

general  meeting  is  to  be  held  at  Liverpool  on  February  I3th,  at 
which  the  following  resolution  will  be  submitted  : — 

That  the  company,  in  exercise  of  the  power  conferred  by  the  Liverpool 
Overhead  Railway  Act,  1911,  be  authorised  to  raise  the  sum  of  jE'ii!6.5ai  by  the 
creation  and  issue  of  debenture  stock  for  that  amount,  CH^rying  incereist  ac  the 
rate  of  £i  per  cent,  per  annum,  subject  to  the  provisions  of  the  said  Act  and 
of  the  agreement  dated  .■Vpril  3rd,  1911,  made  between  the  Mereey  Docks  and 
Harbour  Board  of  the  one  part,  and  the  company  of  the  other  part,  scheduled 
to  the  said  .\ct,  and  accordingly  that  the  directors  of  the  company  be  em- 
powered, subject  to  the  provisions  aforesaid,  to  issue  such  debenture  stock  in 
such  amounts  and  manner,  at  such  times  and  on  such  terms  as  they  think  fit. 

Stock  Exchange  \otices. — The  Committee  have  ordered 
the  undermentioned  securities  to  be  quoted  in  the  Official  List : — 

Calgary  Power  Co.,  Ltd.— Further  issue  of  i51,300  6  per  cent.  SO-ye*r 
first  mortgage  bonds  of  ;£100  each  (Nos.  A  8.290  to  3.d01). 

Consolidated  Gas,  Electric  Light  and  Power  Co.,  of  Baltimore.— $7,100,000 
common  stock  In  shares  of  ^lUO  each  ;  and  $6,360,000  6  per  cent,  preferred 
stock  in  shares  of  SlOO  each. 

Metropolitan  District  and  London  Electric  Railways. —;£1,533,700  Joint 
Power  House  4  per  cent,  rent  charge  stock,  in  lieu  of  the  scrip,  together  with 
dEll.SOt  additional  stock. 

Mississippi  River  Power  Co.- *3,500,000  first  mortgage  5  per  rent.  -lO-year 
gold  bonds  (Nos.  C  101  to  3,101  and  C  2,198  to  2,205  of  $100  and  D  167  to  3.369 
andD  5,410  to  6,S01  of  $500  each),  in  lieu  oi  the  scrip. 

Belgium. — L'Air  Electrique  Societe  Electro-Mecanique 
Belge-Francaise  (Ancienne  Maison  Taillander  et  Argentini)  is  the 
title  of  a  new  company  which  has  just  been  formed  in  Bruts  Is, 
with  a  capital  of  £20,000. 
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Urban  Electric  Supply  Co.,  Ltd. 

The  directors  have  now  issued,  as  was  foreshadowed  at  an  extra- 
ordinary tieneral  ineeting-  and  at  the  annual  greneral  meeting-,  a 
scheme  for  dealings  with  the  company's  capital  acconnt,  so  as  to 
facilitate  the  payment  of  dividends  on  the  preference  shares.  This 
scheme  has  been  submitted  to,  and  approved  by,  some  of  the  largest 
holders  of  preference  and  ordinary  shares,  and  to-day  at  Salisbury 
House,  EC,  an  extraordinary  general  meeting-  will  be  held,  at 
which  a  series  of  resolutions  dealing-  with  the  matter  will  be 
brought  forward.     The  proposals  are  : — 

1.  To  limit  the  cumulative  preferential  dividend  to  2  per  cent, 
for  1911,  3  per  cent,  for  1912  and  4  per  cent,  tor  191.3,  the  balance 
of  the  o  per  cent,  dividend  for  each  of  these  years  being-  satisfied 
by  the  issue  of  funded  dividend  certificates  redeemable  by  annual 
appropriations  of  £1,250  out  of  the  profits  of  each  year  after  pay- 
ment of  the  full  dividend  on  the  preference  shares,  but  before 
payment  of  any  dividend  on  the  ordinary  shares  for  such  year. 

2.  To  reduce  the  paid-up  capital  by  £160,000  by  writing-  £2  per 
share  off  the  80,000  ordinary  shares  of  £5  each. 

3.  To  increase  the  borrowing:  powers. 

4.  To  increase  the  share  capital  by  the  creation  of  £150,000  of 
new  shares. 

The  following-  are  the  principal  g-rounds  on  which  the  proposals 
are  put  forward  : — 

-4a-  to  t/ie  Preferential  Biridend. — The  directors  estimate  that 
after  meeting  interest  and  sinking  fund  on  the  debenture  stock  and 
interest  on  advances,  and  after  making  an  annual  provision  of  not 
less  than  £10,000  for  depreciation,  the  available  surplus  will  be, 
for  1911,  £6,000;  for  1912,  £9,000;  and  for  1913,  £12,000.  The 
issued  preference  share  capital  is  £250,000,  requiring:  a  sum 
of  £2,5U0  for  each  1  per  cent,  dividend  paid.  Allowing  a  reason- 
able margin  for  contingencies  and  carry  forward,  the  above 
amounts  will,  therefore,  only  admit  of  the  payment  of  cash 
dividends  on  the  preference  shares  of  2  per  cent.,  3  per  cent.,  and 
4  per  cent,  respectively  for  these  three  years,  leaving  arrears  of 
dividend  of  £15,000  in  all  to  be  satisfied  by  the  issue  of  funded 
dividend  certificates. 

As  to  the  Proposed  ReductioTi  of  Cap\tal. — The  reserve  for 
depreciation  as  at  December  31st,  19io,  amounted  to  no  more  than 
£6,330  on  a  capital  expenditure  at  that  date  of  over  £1,200,000,  of 
which  £135,177  was  represented  by  wiring-  and  motors  on  hire. 
The  balance-sheet  for  1910  also  included  items  of  £9,586 
suspense  account  for  loss  on  wiring-,  and  motors  on  hire,  and  plant 
dismantled;  and  of  £7,617  discount  on  debenture  stock  issued. 
The  former  item  is  likely  to  be  substantially  increased  from  year 
to  year  for  a  good  many  years,  whilst  the  latter  item  will  be 
increased  by  some  £60,000  or  £70,000  when  the  existing-  and 
further  advances  of  Edmundsons  are  satisfied  by  the  allotment  to 
them  of  first  and  second  debenture  stocks  in  accordance  with  the 
existing  agreements. 

Under  these  circumstances,  the  directors  believe  that  the 
majority  of  the  shareholders  will  prefer  to  deal  with  the  situation 
by  reducing  the  ordinary  share  capital  by  £2  per  share,  and  so 
creating  a  fund  of  £160,000,  against  which  the  above  and  other 
similar  items  can  be  written  off  as  occasion  requires,  rather  than 
to  adopt  the  alternative  course  of  indefinitely  postponing  the  pay- 
ment of  dividends  owing  to  the  necessity  of  making  heavy  annual 
appropriations  out  of  profits  over  and  above  those  required  to  meet 
current  depreciation. 

As  to  the  Proposed  Increase  of  Borrowing  Povxrs. — The  company 
is  at  present  dependent  on  its  borrowing  power  to  enable  it  not 
only  to  develop  its  business,  but  also  to  meet  its  actual  statutory 
obligations,  and  since  the  existing  borrowing  powers  of  the  directors 
are  almost  exhausted  and  will  be  considerably  exceeded,  when 
Edmundsons'  further  advance  of  £100,000  under  the  agreement  of 
January  last  is  added  to  their  previous  advance,  and  when  the 
whole  comes  to  be  satisfied  by  the  allotment  of  first  and  second 
debenture  stocks  at  a  discount,  increased  borrowing  powers  are 
imperative.  It  is,  therefore,  proposed  to  increase  the  borrowing 
powers,  as  set  out  in  a  notice  issued  to  the  shareholders. 

As  to  the  Proposed  Increase  of  Share  Capital. — Although  there 
is  no  immediate  necessity  for  an  issue  of  additional  share  capital, 
yet,  taking  a  comprehensive  view  of  the  future,  and  of  the  probable 
development  of  electrical  undertakings,  the  directors  feel  that  it  is 
desirable  to  make  provision  for  future  capital  requirements  in 
excess  of  the  provision  afforded  by  the  proposed  increase  of  borrow- 
ing powers. 

Without  such  increased  facilities,  the  directors  would  hesitate,  at 
the  present  juncture,  to  continue  the  payment  of  the  preference 
dividend,  inasmuch  as  they  would  feel  bound  to  retain  the  profits 
to  provide  for  capital  outlays,  whereas,  with  them  they  have  no 
doubt  of  their  ability  to  finance  the  company  into  the  assured 
position  which  they  are  confident  it  will  occupy  a  few  years  hence. 

Tlie  proposals  do  not  affect  the  existuig  first  mortgage  debenture 
stock  of  the  company,  except  in  so  far  as  the  proposed  reduction  of 
capita],  Ip.su  f\u:to,  reduces  the  amount  of  first  mortgage  debenture 
stock  which  the  company  is  entitled  to  issue  under  the  terms  of 
the  debenture  trust  deed,  such  debenture  stock  being  limited  to  the 
amount  of  the  sahare  capital  for  the  time  being  issued  aud  paid  up. 


Anglo-American  Telegraph  Co.,  Ltd. 

The  directors  have  issued  the  following  statement  to  the  stock- 
holders : — 

"  In  view  of  the  agreement  for  leasing  the  company's  cables  and 
property  to  the  Western  Union  Co.,  the  balance-sheet  and  accounts 
to  the  end  of  1911  are  the  last  which  will  be  made  out  on  the  basis 
of  the  company's  operating  its  own  cables,  and  it  is  desirable  that 
they  should,  as  far  as  possible,  be  final  in  this  respect,  so  that  the 
accounts  for  1912  may  be  made  out  on  the  basis  of  the  lease.  The 
preparation  of  the  balance-sheet  and  accounts  will,  in  consequence, 
take  longer  than  usu.il,  but  they  will  be  submitted  to  the  stock- 
holders for  approval  as  soon  as  practicable.  This,  however,  will 
involve  the  holding  of  the  ordinary  meeting  on  a  later  date  than 
usual.  In  the  meantime  the  rent  receivable  under  the  agreement 
with  the  Western  Union  Co.  allows  payment  of  the  following  divi- 
dends to  the  close  of  the  year  1911  : — (1)  A  balance  dividend  of 
£1  10s.  per  cent,  upon  the  ordinary  consolidated  stock  for  the  year 
ending  December  31st,  1911  ;  (2)  a  balance  dividend  of  £1  10s.  per 
cent,  upon  the  preferred  stock  for  the  year  ending  December  31st, 
1911  ;  (3)  a  first  and  final  dividend  of  £1  10s.  per  oent.  upon  the 
deferred  stock  for  the  year  ending  December  31st,  1911,  all  payable 
on  February  10th  next,  less  income-tax,  to  the  stockholders 
registered  on  the  books  of  the  company  on  January  2oth.  The 
above  dividends,  together  with  those  already  paid,  will  amount  to 
£3  15s.  per  cent,  on  the  ordinary  consolidated  stock,  £6  per  cent, 
on  the  preferred  stock,  and  £1  10s.  per  cent,  on  the  deferred  stock, 
for  the  year  1911,  being  the  full  dividends  for  that  year,  which  are 
provided  for  by  the  agreement  with  the  Western  Union  Co.  Under 
the  foregoing  circumstances,  the  directors  have  decided  to  pay  the 
above  dividends  without  waiting  for  the  ordinary  meeting  to  be 
held,  as  they  believe  this  will  meet  the  wishes  of  the  stockholders. 
The  register  of  transfers  will  remain  closed  till  February  9th." 


Clontarf  and  Hill  of  Ilowtli  Tramroad  Co.,  Ltd. 

—The  directors  announce  a  dividend  at  the  rate  of  3  per  cent,  per 
annum,  and  a  bonus  of  Is.  per  share  out  of  the  accumulated  surplus 
profits.     £279  is  carried  forward. 


Parsons   jflariue   Steam    Turbine   Co.,    Ltd.- 

directord  have  declared  an  iatorim  dividend  of  5  per  cent. 


-The 


Xorweffian  Hydro-Electrical  l^itrate  Co, — The  report 

of  this  company  for  the  first  half  of  the  year  1911  states  that  the 
distributing  basin,  which  is  located  near  the  Svalgfos  power 
station,  has  been  completed,  as  well  as  the  Lienfos  power  station. 
The  latter  has  been  equipped  with  plant  capable  of  dealing  with 
15,000  H.P.  The  buildings,  with  the  foundations  and  the  receiving 
chambers  for  the  reserve  power  station  at  Svalgfos,  have  also  been 
completed,  and  the  Rjukan  Works  are  now  operating  on  a  scale 
corresponding  to  one-third  of  the  complete  programme.  The 
German  group,  which  previously  had  a  controlling  interest  in  this 
and  the  other  companies  associated  with  it,  has  now  been  partly 
paid  out,  and  has  transferred  all  its  patented  and  unpatented 
methods  for  the  manufacture  of  nitrogenous  products  by  direct 
combustion  of  the  nitrogen  from  the  air  to  the  present  company, 
which  has  been  reconstructed.  The  assets  of  the  company,  accord- 
ing to  the  books,  represent  a  total  amount  of  about  £3,417,000. 
The  Rjukan  Co.,  which  is  associated  with  this  company,  has  decided 
to  increase  its  capital  by  £666,667,  making  a  total  of  £2,370,000, 
and  it  has  also  decided  on  the  borrowing  of  £1,400,000.  These 
sums  are  necessary  in  order  to  provide  for  the  completion  of  the 
Rjuken  Works  after  paying  out  the  sum  of  £555,555  to  the  German 
group. 

Prospectuses. — Lytham Eledric  Light  and  Poiver  Co,,  Ltd. 
— This  week  the  prospectus  of  this  company  has  been  issued.  The 
capital  of  the  company  is  £20,000,  divided  into  20,000  shares  of  £1 
each,  and  10,000  shares  are  offered  to  the  public.  The  directors  are 
Mr.  J.  B.  Catlow,  Fairhaven  ;  Mr.  W.  E.  Garlick,  Ansdell ;  Mr.  J. 
Marcus  B.  Rea,  Lytham  ;  and  Mr.  W.  E.  Mellor,  Lytham.  In  1907. 
Parliamentary  powers  were  granted  for  the  supply  of  electricity  for 
all  public  and  private  purposes  within  the  area  of  Lytham.  The  com- 
pany has  been  formed  for  the  purpose  of  taking  over  and  working 
these  powers.  Mr.  Tiddeman,  consulting  engineer,  estimates  that 
a  sum  of  £10,000  will  enable  the  company  to  carry  out  the  necessary 
works. 

Vancouver  Power  Co.,  Ltd. — The  list  was  to  close  on  Wednesday  of 
applications  for  an  issue  of  £800,000  4^  per  cent,  perpetual  guarantee 
debenture  stock  of  the  above-named  company,  guaranteed  uncon- 
ditionally, both  as  to  principal  and  interest,  by  the  British  Columbia 
Electric  Railway  Co.,  Ltd.,  the  price  of  issue  being  96  per  cent. 
The  Vancouver  Power  Co.  has  a  share  capital  of  $7,000,000,  the 
whole  of  which  has  been  subscribed  and  paid  up.  It  owns  "  a 
magnificent  hydro-electric  power  plant,  the  water  for  which  is 
taken  from  Lake  Buntzen  and  Lake  Coquitlam."  The  plant  was 
originally  installed  in  1903,  and  owing  to  the  increasing  reciuire- 
ments  of  the  business,  the  present  capacity  of  42,000  H.P.  is  being 
increased  to  approximately  82,500  H.P.  To  accomplish  this,  a 
higher  dum  at  Lake  Coquitlam  is  being  constructed.  The  proceeds  of 
the  present  issue  are  required  mainly  to  meet  the  cost  of  the  above 
works,  to  extend  the  electric  generating  plant  and  the  distributing 
system,  and  for  the  general  purposes  of  the  power  company.  Our 
readers  will  find  particulars  of  the  developments  in  the  report  of  the 
directors  of  the  British  Columbia  Electric  Railway  Co.,  which 
appeared  in  our  issue  of  December  1st,  1911. 

Dublin   United  Tramways  Co.   (1SJ»0),  Ltd.— The 

report  states  that  the  amount  available  for  division  is  £68,076, 
out  of  which  it  is  recommended  that  dividends  be  paid  for  the  half- 
year  at  the  rate  of  6  per  cent,  per  annum,  less  income-tax,  on  both 
the  preference  and  ordinary  shares,  together  with  a  bonus  of  Is. 
per  share,  less  income-tax,  on  the  ordinary  shares  ;  and  that 
£14,000  be  set  aside  towards  the  renewal  of  permanent  way,  £2,000 
to  accident  insurance  reserve,  and  £3,000  towards  renewal  of  cars. 
The  dividends,  bonus,  and  sums  set  aside,  will  absorb  £57,702  leaving 
£10,374  to  be  carried  forward. 
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Netroiiolitan  Kail  way  Co. 

Thk  report  of  the  directors  showH  that  the  total   receipts  for  the 
half-year  endin<^  December  3l8t,  I'Jll,  amount  to  £390,980,  and  the 
expenTieH   to    £l[f'),7H'J,    leavinff  a  profit   of    £201,191.     Compared 
with  the  correnponding-   half-year    of    1910    the   receipts   show  a 
decrease  of  £0,189,  and  the  expenses  a  decreaHC  of  £4,3.08.     The  net 
revenue  account,  after  providin}^  for  the  interest  upon  the  deben- 
ture  stocks  and  other   fixed  charfjes,  and   placinj^    £5,000  to   the 
electrical    renewal    and    depreciation    fund,    shows    a   balance   of 
£101,677,  which  will  permit  of  the  payment  of  the  dividends  upon 
the  pr(;fcrence  stocks,  and  leave  a  balance  of  £.59,373  available  for 
dividend  upon  the  ordinary  stock.     The   directors    recommend   the 
proprietors  to  declare  a  dividend  upon  the  ordinary  stock  for  the 
past  half-year  at  the  rate  of   £1    15s.  per  cent,  per  annum,  and  to 
carry  forward  the  balance  of    £9,218.     The   Surplus   Lands   Com- 
mittee announce  that  the  dividend  on  the  surplus  lands  stock,  for 
the  past  half-year  will  be  at  the  rate  of    £2    1 5s.  per   cent,   per 
annum.     The   passeng'er  traffic  for   the   past   half-year   has   been 
adversely  affected  by  the  increased  motor-omnibus  and  tram  com- 
petition, Jind  by  the  larpe  fallinfr-off  in  the  number  of   visitors  to 
the  Exhibition  at  Shepherd's  Bush  as   compared  with  the  previous 
year      The  season  ticket  traffic,  on   the   other  hand,  shows  a  con- 
siderable increase,  while  the   floods,  mineral  and   parcels   business 
continues  to  exhibit  satisfactory  development.     A    Bill    has   been 
promoted  in  the  ensuinj;  Session  of   Parliament  for  the  construc- 
tion of  a  branch    line    from   Rickmansworth    to  Watford,  for  the 
wideniiifj   of    the    existing,'   railway   between    Finchley  Road   and 
Wembley  Park,  for  the  construction  of  a   short  line  to  connect  the 
Hammersmith  and   City  Railway  with   the   Great    Western  Co.'s 
authorised  Ealing   and   Shepherd's   Bush    Railway,  and   for   other 
purposes.     The  object  of   the  last-named  line  is  to  enable  the  com- 
pany to  run  an  electrical  iservice  between  Ealing  and  the  City.     A 
Bill  has  been  deposited   by  the  Great  f]astern  Railway  Co.,  which 
includes — in   accordance  with    an   a<freement   between   the   lessee 
companies — powers  for  the  electrification  of  the  East  London  Rail- 
way.    These  Bills  were  to  be  submitted  for  approval  at  the  special 
meeting-  which  followed   the  half-yearly  meeting-   on   Wednesday, 
January  31st.     Any  Bills  deposited  by  other  companies  which  are 
likely  to  be  prejudicial  to  theinterestsofthiscompany  will  receive  the 
careful  attention  of  thedirectors,  and  will  beopposed  where  necessary. 
The   replacement   of   the   electrical   plant   originally   installed   at 
Neasden  by  improved  machinery  is  progressing,  whereby  the  cost  of 
the   production   of  current   has  already  been  considerably  reduced 
and  the  capacity  of  the  installation  increased.     Additional  plant  is 
also  being  provided  at  the  Finchley  Road  sub-station  to  meet  the 
requirements  of  the  increasing  train  service.     The  work  in  progress 
at  Baker  Street  for  the  enlargement  of  the  station  and  for  improving 
the   connection   between  the   extension   line   and  the  Inner  Circle 
Railway  are  in  a  forward  state.     The  reconstruction  of  the  station 
at  King's  Cross  is  approaching  completion,  and  the  new  public  road 
bridge  across  the  station  will  be  ready  for  opening  at  an  early  date. 
The  arcade  over  the  railway  at  Liverpool  Street  Station  is  practically 
completed,  and  a  number  of  the  shops  have  already  been  let.     The 
contract   for  the   construction  of  subways   at   Moorgate  Street  to 
connect  this  company's  station  with  those  of  the  City  and  South 
London  and  Great  Northern  and  City  Railways  has  been  let,  and  the 
contractors  have   commenced   operations.      Preliminary   steps   are 
being    taken   for  commencing  the   work  of  electrifying  the  East 
London   Railway    by   the  lessee  companies,  and  it  is  expected  that 
this   work   will  be  completed   during   the  present  year,  when  the 
through    running  of    trains  over    this   company's   lines    will    be 
resumed.    The   board   are  carefully  considering  the  position  of  the 
company   in   relation   to   the  proposals  which   have  been  recently 
announced  in  the  Press  for  a  union  of  interests  between  the  various 
transit  companies  in  the  metropolis.     It  is  proposed  to  increase  the 
number  of  directors  from  seven  to  eight.      The   board  recomnaend 
the  proprietors  to  elect  Mr.  Paul  Speak,  of  Mountain   Mills,   Brad- 
ford,  to  the  additional  seat  created. 

Number 
of 
Year.  passengers. 

1908         99  846,7;i5 

1909        9H,9G1997 

1910        102,849,458 

1911        101.020,053 


Gross  receipts  for 

passengers,  goods, 

minerals  and  tolls, 

£680,357 

C9G,881 

718,089 

720,745 


The  meeting  was  held  on  Wednesday, 
ceedings  will  appear  next  week. 


Our  report  of  the  pro- 


I  ndergrouud  Electric  Railways  Co.  of  Loudon,  Ltd. 

Sir  Edward  Spkyer  presided  on  Friday  last  at  the  offices,  Broad- 
way, Westminster,  over  an  extraordinary  general  meeting  of  the 
shareholders  of  the  above  company  held  to  consider  and  approve  of  a 
resolution  altering  the  articles  so  as  to  enable  the  company  to  carry 
on  business  as  proprietors  and  manufacturers  of  and  dealers  iu 
omnibuses. 

Sir  Algernon  West  seconded  the  motion,  and  it  waa  carried 
without  discussion. 

The  Chairman  said  that  the  combined  earnings  of  the 
London  General  Omnibus  Co.  and  the  Underground  Co.  based  as 
regarded  the  former  on  the  net  revenue  of  the  year  ended  September 
30th,  1911,  after  allowing  £195,000  for  depreciation,  and  as 
regarded  the  latter  on  the  amount  earned  in  the  half-year  ended 
December  31st,  showed  6  per  cent,  per  annum  earned  on,  say, 
£1,300,000  income  debenture  stock,  and  about  4  percent,  free  of 
tax  on  £6,188,000  income  bonds,  which  was  tantamount  to  nearly 
11  per  cent,  on  the  London  General  Omnibus  stock.  There  was 
little  reason  to  doubt  according  to  indications  existing  that  both 
companies  would  show  increased  earnings  in  the  current  year. 


Half-year 

Half-year 

Inc. 

Or  per 

Dec,  1911. 

Dec  1910. 

or  dec. 

cent. 

jE:)15,fi06 

£:«0  80«; 

£14.H'0 

4-V2 

XlOO.HoJ 

£150.593 

£260 

0  17 

89,051  ,.528 

36,552.304 

2,499,224 

6iH 

7,110,81G 

6  984.0CO 

iaC.7Sfi 

1-81 

£293.481 

£•280,051 

£  3.430 

4-80 

l-80d. 

l-&ld. 

-OWd. 

— 217d. 

1,816  997 

1,72:^,881 

93,110 

.5-40 

7,389,525 

0.89:  ,a74 

498,181 

7-2:i 

netropolitau  District  Railway  Co. 

The  directors'  report  for  the  half-year  ending  December  Slat,  1911, 
shows  that  the  expenditure  on  capital  account  during  the  half-year 
was  £51,037.  The  grofcs  receipts  on  revenue  account  amounted  to 
£315,000  Ijeing  an  increase  of  £14.800  on  the  receipts  for  the 
corresponding  half  of  laat  year.  The  working  ex(x;nMe«  hare 
amounted  to  £150,853,  being  an  increaae  of  £260.  After  proriding 
for  interest  and  other  charges  and  setting  aside  £10,<XK)  as  a 
reserve  for  renewals,  the  net  revenue  account  shown  a  credit 
balance  of  £85.492.  out  of  which  the  directorii  rewjmrr  •  the 

following  dividends  be  declared  and  be   payable  on  1  .  ,    7th, 

viz.  : — At  the  rate  of  £4  per  cent,  per  annum  on  the  4  per  cent, 
guaranteed  stock,  at  the  rate  of  £4  10s.  per  cent,  per  annam  on  the 
4i  per  cent,  first  preference  stock,  at  the  rate  of  £2  per  cent,  per 
annum  on  the  5  per  cent,  second  preference  stock.  The  following 
table  gives  a  summary  of  comparative  figures  for  the  second  halves 
of  the  years  1911  and  1910  :— 


Gross  revenue 

Working  expenditure    . . 
Passengers,  including  workmen  and 
season  ticket  holders'  journeys  . . 
Passengers  at  workmen's  fares        .'. 

Passenger  receipts        

Average  receipt  p«r  passenger 
Train-mileage  on  District  Kai'"••^y  . . 
Car-mileage  on  District  Railv  ay     . . 

Notwithstanding  the  weather  conditions  during  the  summer 
months  and  the  dislocation  of  the  working  of  the  railway  caused  by 
the  strike  in  August  last,  the  traffic  continues  to  show  s^itisfactory 
and  substantial  increase.  The  widening  of  the  London  and  South- 
western and  the  company's  railways  between  Studland  Road  and 
Acton  Lane  Junction,  whereby  the  company  has  the  exclusive  use 
of  a  separate  pair  of  rails  between  these  points,  was  practically 
completed  and  opened  for  traffic  on  December  3rd.  This  improve- 
ment will  enable  the  company  to  work  a  more  frequent  and  faster 
service  of  trains  to  the  rapidly  growing  districts  served  by  the 
Western  extensions.  Of  the  65  new  carriages  referred  to  in  the  last 
report,  20  more  have  been  placed  in  service  during  the  last  half- 
year,  making  a  total  of  51  now  in  use.  In  the  report  for  December, 
1908,  it  was  stated  that  the  company  had  sold  74  carriages  to  the 
London,  Tilbury  and  Southend  Railway  Co.  for  the  sum  of  £130,000. 
At  that  time  it  was  not  estimated  that  the  traffic  would  require  any 
increase  in  rolling  stock  for  some  time,  but,  fortunately,  the  traffic 
has  increased  much  more  rapidly  than  was  anticipated,  and  the 
company  has  found  it  necessary  to  purchase  additional  carriages. 
Since  1908  the  company  has  expended  the  £130,000  referred  to  for 
various  improvements  to  the  undertaking,  as  authorised  by  the  Act 
of  1908,  and  has  withheld  issuing  prior  lien  debenture  stock  to  that 
amount,  and  it  is  now  proposed  to  issue  this  prior  lien  stock  to  pay 
for  the  new  rolling  stock  and  for  other  capital  purposes.  The  Lot's 
Road  Power  House  undertaking,  to  which  reference  has  been  made 
in  previous  reports,  became  vested  in  the  Lot's  Road  Power 
House  Joint  Committee  from  January  1st,  1912,  and  was  there- 
upon leased  by  the  Joint  Committee  to  the  Metropolitan  District 
and  London  Electric  Railway  Companies.  The  property  has,  there- 
fore, become  part  of  the  undertakings  of  these  companies. 

The  following  table  shows  the  passengers  carried,  inclusive  of  the 
estimated  journeys  made  by  season  ticket  holders,  and  receipts  for 
passenger  traffic  : — 


Half-year 
ended — 
.Tune,  1910 
Dec,  1910 
.Tune,  1911 
Dec,  1911 


Passengebs. 

Season 

Ist  3rd         tickets.        Est. 

class.         class,      journeys.     Total. 

1,105,026  30,340,066  4,675,218  36,180.308 

1,044,'220  30,949,140  4,558,944  36,552,304 

1,234,404  33,646,4-20  5,658,640  40,539.404 

l,070,3i2  32  545,1-26  5,136.080  39,051.528 


Receipts. 


1st  3rd 

class.  class. 

£17  250  £226  395 

£15,381  £-228,76-^ 

£17,504  £-244.138 

£14,764  £23C.S2l 


Season 

tickets. 

£36.838 

£35,902 

£44.786 

£12.395 


Total. 
£-280,483 
£-28.1,051 
£306,4-29 
£293,181 


STOCKS    AND    SHARES 


Taesday  Evenlag, 

The  record  of  the  past  week  almost  centres  itself  round  two  or 
three  specialities  in  which  there  has  been  fast  and  furious  dealing. 
Amongst  these,  Marconi's,  West  India  and  Panama,  and  London 
General  Omnibus  stock  stand  out  as  the  most  prciainent  examples. 
In  the  other  departments,  business,  as  usual,  is  spasmodic,  the 
Latin-Canadian  Light  and  Power  bonds  getting  certainly  their  full 
share  of  the  trade  that  there  is  going  on. 

Home  Railway  stocks  recovered  substantially  on  Monday,  upou 
its  becoming  known  that  the  outlook  as  regards  the  coal  situation 
had  bright  ned  by  the  hope  that  the  negotiations  between  masters 
and  men  in  the  coal  trade  would  result,  after  all.  in  peace.  To 
some  extent,  the  market  was  oversold,  and  this  of  course,  helpeti 
the  rally.  Of  the  Undergrounds.  Central  London  Ordinary  and 
Deferred  were  the  principal  gainers,  rises  of  1  and  2  respectively 
being  established.  Metropolitans  at  first  eased  off  i,  the  dividend 
declaration  still  causing  some  little  disappointment,  although,  aa 
%  matter  of  fact,  it  was  up  to  the  market's  best  ejcpectatione,  and  a 
modicum  of  buying  sufficed  to  bring  about  a  smart  recovery. 
Districts  have  been  moving  erratically,  on  balance  showing  a, 
rise  of  1.  Underground  Electric  shares  have  taken  their  cue 
from  the  movements  in  London  General  Omnibus  stock,  and  small 
declines  are  shown  both  in  the  shares  and  the  Income  bonds — the 
latter  at  one  time  fell  to  77,  but  have  since  regained  part  of  the 
fall.  It  is  assumed  ia  the  Stack  Exchanjge  that  the  amalgamation 
between  the  'Bus  Company  and  the  Tube;}  will  go  through,  but  tbo 
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e^eneral  impression  is  that  it  will  be  very  much  in  favour  of  the 
latter.  Great  Northern  and  City  Preferred  have  fallen  back  f  after 
their  rise,  and  can  now  be  picked  up  at  about  2Ss.  The  report 
shows  a  slijjht  improvement  this  time.  Metropolitan  Tramways 
Ordinary  are  ^  down,  and  the  Preference  lost  375,  while  the  5  per  cent. 
Debenture  eased  off  to  101  J,  the  declines  beingr  associated  with  the 
issue  of  the  new  Tramways  (M.E.T.)  Omnibus  Debenture  stock,  of 
which  the  company  guarantees  the  interest  and  principal.  London 
Inited  Tramways  I'reference  recovered  their  i  fall  of  last  week,  the 
report  being  read  with  a  good  deal  of  satisfaction  ;  and  it  is  pleasant 
to  note  that  it  makes  a  favourable  showing  as  compared  with  the 
performances  in  recent  years,  although  the  companv  is  some  way 
from  a  strong  position  yet.  Hastings  Trams  Preference  are 
harder,  but  the  Debenture  stock  fell  2. 

English  Electricity  Supply  shares  are  with  a  strong  tendency. 
Rises  of  i  or  -]  have  been  secured  by  Charing  Cross,  County, 
Metropolitan  and  Westminster  Ordinary.  St.  James's  Preference, 
London  Preference  and  Edmundsons'  Preference  losei  each.  Urban 
issues  are  unchanged,  in  spite  of  trenchant  criticism  directed 
against  the  proposed  scheme  of  reconstruction.  The  rise  in  West- 
minsters was  certainly  overdue,  for  the  shares  pay  handsomely  at 
the  present  price.  The  St.  James's  and  Pall  Mall  Company  has 
declared  its  regular  iinal  dividend  of  '>?.  per  share,  making  10  per 
cent,  for  the  year,  and  a  good  deal  of  interest  centres  in  what  will 
be  declared  by  the  County  of  London  and  the  City  of  London  Com- 
panies in  respect  of  the  second  half  of  their  twelvemonth. 

Marconis  have  enjoyed  another  meteoric  rise,  the  Ordinary 
gaining  no  less  than  10s.,  and  the  Preference  8s.  9d.  The  latest 
story  is  that  the  company  has  recently  secured  important  and 
remunerative  contracts  for  foreign  work,  and  the  shares  are  talked 
even  to  double  their  present  quotation.  There  was  much  less  diffi- 
culty on  the  Contango  Day  in  carrying  over  the  shares  than  on 
previous  occasions,  but  it  is  still  obvious  enough  that  a  heavy  bull 
account  exists  in  them.  The  new  shares  have,  of  course,  partici- 
pated in  the  rise  of  the  Ordinary,  but  Canadian  Marconis  remain 
rather  sticky  about  19s.  3d. 

The  sister  excitement  is  in  West  India  and  Panama  shares. 
Reports  got  into  circulation  to  the  effect  that  the  company  had 
been  ))id  £0  per  share  l>y  an  American  syndicate  desirous  of 
acquiring  the  property,  and  the  denial  of  this  merely  served  to  fan 
bullish  enthusiasm.  The  shares,  too,  are  being  recommended  by 
powerful  interests  as  cheap  at  the  present  price,  but  there  are 
many  cautious  people  who  tail  to  see  the  attraction  after  the  huge 
rise  that  has  taken  place  just  lately. 

West  Coast  of  America,  following  up  their  rise  of  {^  last  week, 
have  put  on  another  12s.  6d.— here  again,  the  coming  opening  of 
.  the  Panama  Canal  being  the  cause  for  extensive  buying  upon  a 
freely  circulated  tip.  The  company,  of  course,  pays  dividends  on  its 
.shares,  which  are  of  the  value  of  £2  10s.  each,  and  as  there  is 
nothing  in  front  of  these  except  £  1 5,000  4  per  cent.  Debentures-  - 
the  interest  on  which  is  guaranteed  by  the  Brazilian  Submarine 
Telegraph  Company,  now  the  Western  Telegraph  Company — there 
is  fair  scope  for  the  gamble  here.  Upon  the  dividend  declaration  of 
30s.  on  Anglo-American  Telegraph  Deferred,  the  stock  moved  up 
to  27,  this  bringing  in  profit  takers,  with  the  net  result  that  the 
price  shows  J  rise  on  the  week.  American  Telephone  and 
Telegraph  capital  stock  fell  2  upon  the  threatened  suit 
against  the  company  for  its  dissolution  on  the  ground  that 
it  is  a  combination  in  restraint  of  trade — the  same 
formula  as  is  charged  against  most  of  the  other  Trusts 
which  are  being  attacked  in  the  United  States.  Mackay  Preferred 
are  recovering  a  little  from  their  recent  flatness.  Cuba  Telegraphs 
are  harder,  and  Direct  Spanish  Preference  i  easier.  The  Eastern 
group  is  steady,  without  special  change. 

National  Telephone  descriptions  continue  to  recede,  and  specula- 
tion in  them  has  to  a  great  extent  died  away.  The  Deferred  came 
back  to  122.  while  the  6  per  cent.  Preferred  eased  off  to  a  shade 
above  par,  this  movement  causing  a  sympathetic  dwindling  of  the 
Third  Preference  shares.  The  company's  two  Debenture  stocks 
have  been  removed  from  the  Stock  Exchange  Official  List  this  week, 
their  existence  being  practically  at  an  end. 

Amongst  Manufacturing  shares,  General  Electric  Preference 
hardened  up  again,  and  Telegraph  Constructions  are  10a.  higher. 
The  feature,  however,  is  a  rise  of  10s.  in  Willans  &  Robinson 
Preference  upon  a  small  inquiry.  Holders  are  not  disposed  to  sell 
at  the  present  flat  quotation,  and  therefore  it  does  not  take  much 
demand  to  put  the  price  up.  Electric  Construction  Ordinary  and 
Preference  are  better,  and  both  issi^es  of  Babcock  &  Wilcox  shares 
have  improved,  the  Ordinary  regaining  its  slight  decline  of  last 
week.  Edifion  &  Swan  4  per  cent.  Debenture  moved  on  to  a  5  per 
cent,  basis,  and  British  Westinghouse  6  per  cent.  Prior  Lien  stock 
rose  a  point  to  102  middle. 

British  Columbia  Electric  Railway  descriptions  have  given  way  a 
little  on  the  new  issue  of  Debenture  stock,  the  advance  notice  of 
which  appeared  here  last  week.  The  Deferred  stock  fell  1,  but 
the  Preferred  is  a  point  to  the  good.  Mexico  Trams  are  a  good 
market,  and  the  Jlexican  Light  group  is  steady.  Shawinigan 
Water  and  Toronto  Debenture  registered  small  gains,  while  Vera 
Cruz  Debenture  rose  Ij.  Montreal  Light,  Heat  and  Power  has 
at  last  reached  200  middle,  showing  a  rise  of  2  on  the  week.  Rio 
Trams,  after  being  dull,  recovered  partially  to  116i.  United 
Electric  Trams,  of  Monte  Video,  have  again  eased  off.  On  the  other 
hand,  Para  Electric  Railways  Ordinary  put  on  /s  after  their  rise  of 
last  week,  though  the  Preference  are  the  turn  easier.  Several  new 
issues  are  reported  to  be  on  the  way  in  this  department,  and  Feb- 
ruary will  probably  see  at  least  half-a-dozen  make  their  appearance. 
Interest  in  the  Rubber  share  market  has  tended  to  subside  a 
little,  Tuesday's  sales  at  Mincing  Lane  producing  rather  lower 
prices  than  had  been  expected  by  the  more  optimistic  bulls',  but  the 
authorities  ^sxy  that  the  icarket  is  firm  enough  in  its  undercurreut. 


MARKET     QUOTATIONS 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  genei-al, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday. 

January  31st. 

CHEMICALS.  &c. 

Latest           Fortnight's 
Price.            Inc.  or  Dec. 

a  Acid,  Hydrochloric 

per  cwt.     1 

5/- 

a     „     Nitric 

,, 

22/. 

a     „     Oxalie            

per  lb. 

2Sd. 

a     „      Sulphuric 

per  cwt. 

5/6 

a  Ammoniac  Sal        

t* 

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton       i 

i'29  10 

a  Bleach  ing  powder 

1* 

£5  10 

a  Bisulphide  of  Carbon 

ti 

£18             1 

a  Borax  . . 

£16  10 

a  Ferro-Silicon  (50  %)  (basis  45  %) 

}t 

£12  12  6 

a  Copper  Sulphate 

If 

£2810 

a  Lead,  Nitrate         

£25 

10/-' dec. 

a      ,,      White  Sugar 

»» 

£22  15 

9       „      Peroxide 

,, 

£32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

XJer  lb. 

3*d. 

,  , 

a  Potash,  Caustic  (80/82  %) 

per  ton 

£20  5 

a        „       Chlorate 

per  lb. 

3^d. 

,  , 

a        ,,       Percblorate 

,t 

4Ad. 

a  Potassium,  Cyanide  (98/100  %)  . . 

7|d.     . 

a  Shellac          

per  cwt. 

68/- 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  SubUmed  Flowers 

„ 

£6  10 

a        „         Recovered 

,1 

£5  10 

a        „         Lump 

£5B 

a  Soda,  Caustic  (white  70/72  %)    . . 

,, 

£10  5 

,  , 

a      ,,     Chlorate        

per  lb. 

3§d. 

a      „     (Crystals         

per  ton 

£3  5 

a  Sodium  Bichromate,  cask.s 

per  lb. 

3d. 

-        ••        cyanide  {g^^O;^,} 

•■ 

7d. 

•• 

METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£65 

, , " 

b           „           Wire,  in  ton  lots    . . 

__ 

£102 

b           „           Sheet,  in  ton  lots    . . 

£120 

/»  Babbitt's  metal  ingots     . . 

,_ 

£33  10  £145 

. , 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

7|d. 

id.  dec. 

c      „     Tube  (brazed) 

1, 

lOid. 

c      „         „     (solid  drawn) 

t, 

8id. 
7ld. 

c      „     Wire,  basis 

id.  dec. 

c  Copper  Tubes  (brazed) 

_i 

10§d. 

c       „           „      (solid  drawn) 

,, 

lOd. 

g       „       Bars  (best  selected) 

per  ton 

£77 

£3  dec. 

g       „      Sheet          

£77 

£8  dec. 

g       „      Rod  

" 

£77 

£8  dec. 

d       „       (Electrolytic)  Bars 

£65  10 

£1  dec. 

d       „                  „           Sheets 

i_ 

£82  10 

£1  dec. 

d       „                 „           Rods 

£70  10 

£1  dec. 

d       „                   „            H.C.   Wire 

per  lb. 

Hhd. 

r  Ebonite  Rod            

bin 

/       „        Sheet         

,1 

4/9 

a  German  Silver  Wire 

11 

1/11 

,  , 

b  Gutta-percha,  fine 

b  India-rubber,  Para  fine  . . 

,, 

4/7 

/  Iron  Pig  (Cleveland  warrants)  .  . 

per  ton- 

49/2 

8^d.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

£14 

g  Lead,  English  Pig 

1, 

£15  15  to  £15  17  6 

10/-  inc. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

,  , 

g  Mercury         

per  bot> 

£8  5 

5/-  inc. 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

fid.  to  2s. 

1 

e      „                „            „      medium 

,, 

2/6  to  4/- 

e      M                ,.            „      large    . . 

»» 

4/6  to  8/6 

, , 

p  Phosphor  Bronze,  plain  castings 

It 

lid. 

. . 

p         „           „    rolled  bars  &  rods 

'» 

p         „           „  rolled  strip  &  sheet 

J, 

0  Platinum       

per  oz. 

186/- 

, . 

d  Silicium  Bronze  Wire 

per  lb. 

9}d. 

. , 

r  Steel  Magnet,  in  bars 

per  toa 

£55 

, , 

g  Tin,  Block  (English) 

tt 

£196  to  £198  nom 

£3  inc. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/4 

,  , 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £160 

,  , 

k  Zinc,  Sh't  (Vieille  Montagne  bnd.) 

II 

£80  7  6 

15/-  dec. 

Quotatiohs  suptilied  by— 


a  Q.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

«  F.  Wiggins  &  Sons. 

/India-Rubber,  Gutta-Peroha   and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare. 
b  Edw-rd  TUl  &  Co. 


/  Boiling  &  Lowe. 

Jc  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

tn  W.  T.  Glover  &  Co.,  Ltd. 

a  P.  Ormiston  &  Bona 

o  Johnson,  Mattbey  &  Co.,  Ltd. 

P 

rW,  F,  Dennis  &  Co. 


Great  Northern  and  City  B  ailway  Co. — The  directors' 

report  for  the  half-year  ended  Dec.  3l8t,  1911,  states  that  the  total 
revenue  receipts  for  the  six  months  amounted  to  £40,713,  and  the 
cost  of  working  to  £20,968,  being  at  the  rate  of  51 '50  per  cent.  The 
net  revenue  amounted  to  £19,744,  Mhioh  is  insufficient  to  meet  the 
company's  fixed  charges  for  the  half-year.  A  sum  of  £3,184,  pro- 
vided from  outside  sources,  has  enabled  the  company  duly  to  meet 
these  cliarges.  The  number  of  passei'igers  for  the  six  months  under 
review,  including  season  tickat-holoers,  was  0,119,506,  as  against 
6,855,829  for  the  corresponding  period  last  year.  The  number  of 
local  season  tickets  ifsued  during  the  half-year  was  2,327,  as  against 
2,342  for  the  half-year  ended  December  Slst,  1910.  The  number 
of  three-route  peason  ticket- JCLolder.9  during  the  past  half-year  was 
3,013,  as  against  2,558  for  the  correa.oonding  half-year.  The  meet- 
ing was  held  on  ^Vedncsday.  . 
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SHARE     LIST     OT     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITT    SUPPLY    AND   POTV'ER    COMFAXFES. 


NAME. 


Bournemouth  &  Poole,  Ord.     . . 

Do.    4^  %  Pref 

Do.    Second  6  %  Pref. 

Do.    H  %  Deb.  Stock  . . 
Bronipton  A  Kensin^on,  Ord.. . 

Do.    7  %  Cum.  Pref 

Central  Electric  Supply,  4  % ) 

Guar.  Deb.  j 

Charing  CrosB,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
4i  %  Cum.  Pref.  J 

Do.         Do.  4%  Deb 

Chelsea, Ord.         

Do.    i\  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Prel 

Do.    5%  Deb 

Do.    4i  %  Second  Deb. 
County  of  Durham,  6  %  First) 
Mort.  Deb.  J 
County  of  London,  Ord 

Do.    6  %  Pref 

Do.    ih  %  Deb 

Do,    4i  %  Second  Deb. 
Edmnndson'a,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    H  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Stock 

or 
Share. 


10 

10 

10 

Stock 

6 

6 

100 

6 
5 

S 

100 

5 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 
Stock 
Stock 

6 

6 
100 

6 

5 
100 

6 


Dividends 
for 


1910.11911 


'4 

10 
7 

4 

6 

4i 

<i 

4 

6 

^ 
6 
6 

4i 

6 

6 
6 


Ni 
Nil 

6 

4J 
9 


6( 
4A 
6' 

5} 

7 


6+ 
4i 

44 
4 

i} 

I* 

6+ 

6 
6 
44 
6 

4+ 
6 


Closing 

Quotations 

.Jan.  80th. 


Ni 
Nil 

I! 

e 

It 


BS-     4^ 
48-    41 

88-    <A 

9S  —  96 
4  —    4i 
98  —10) 

184-  m 

12  —  13 
117  —121 
100  —108 

87  —  89 

9i-     96 
U  —  114 
107  —109 
100  —108 
i-      8 
24-    28 
83  —  86 

rs 
64 
95  —  98 

6i-    7i 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

4  B.  d. 

6    6    9 

4  13    4 

6    9    1 

4    8    8 

6  17    8 

4    7    6 

8  19    8 

+  4 

6    13 

4  14    9 

6    9    1 

4    8    4 

6  11    1 

4    9    1 

6    3    9 

4  12    4 

4    2    8 

4    7    5 

6  12    4 

+  4 

5    8  11 

6    4    4 

4    2    7 

4    7    5 

Nil 

+  4 

Nil 

6    4    8 

6    0    0 

4  17    7 

4  11  10 

6    4    2 

NAME. 


Kensington  4  Knightsbridge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    ii  %  Cum.  Pref 

Do.    il  %  First  Mort.  Deb.  . . 

Do.    8i  %  Mort.  Deb 

Midland   Ele'-.tric  Corporation  1 
H  %  First  Mort.  Deb.  J 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cnm.     . . 

North  Metropolitan  Power  Sup-  | 

ply,  6  %  Mortgages  (Red.)  [ 

Netting    Hill,   6  %  Non-Cum.  I 

Pref. )' 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7  %  Pref 

Do.    84  %  Deb 

Smithfield  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    4i%  Cum.  Pref 


COLONLiL   AND    FOREIGN   ELECTRICITY    SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Elec.  Lt.  and  P.  of  Cocbabamba, ) 

6  %  Bonds  I 

Elec.  Supply  Victoria,  5  %  Ist ) 

Mort.  Deb. ) 

Eleo.  Dev.  Ontario,  5   %   1st) 

Mort.  Bonds  / 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Eaministiquia  Power,  6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  let  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

7+' 

6 

6 

6 

100 

5 

6 

$100 

7 

7+ 

SlOO 

7 

7 

1 

8 

8+ 

100 

6 

•  • 

100 

6 

6 

100 

6 

6 

$500 

6 

6 

10/. 

Nil 

. 

1 

6 

6 

S600 

6 

6 

6 

,  , 

,  . 

100 

6 

6 

6 

6 

$100 

4 

4f 

.$100 

7 

7 

•  • 

6 

6 

92  —  94 

102  —104 
28-    34 
101  -103 

m—  89|xd 
1074—1094 
98  —100 


6    4  4 

6    6  0 

4  17  7 
6    4  9 

5  16  8 

6  15  8 

3  0  0 
6    3  1 

6    9  0 

6  16  3 

6  6  6 

Nil 

7  7  8 

4  16  2 

4  i7  1 

6  13  0 

4    9  6 
6    7  10 

6    0  0 


Monterey  Blv.  Light  &  Power,  1 

5  %  1st  Mort.  Deb.  f 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,Powerand  Coal, ) 

5  %  1st  Mort.  Bonds  i 

Kiver  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 
Do.    5  %  Deb.  Stock    . . 
Roy.  Elec.  Co.,  Montreal,  44  %  H 
1st  Mort.  Deb. )  [ 
Shawinigan  Water,  Capital 
Do.    5  %  Con .  1st  Mort.  Bonds 

Do.    4J%Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  % ) 
Ist  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  J 


100 

6 

6 

$100 

7 

8 

$500 

6 

Stock 

10 

1 

Do. 

6 

6    i 

Do. 

6 

6 

100 

44 

4J 

$100 

4 

6+ 

$500 

6 

5 

Stock 
Do. 

44 
44 

n 

100 

6 

6 

1 

Nil 

ll|d. 

100 

6 

6 

894—  9I9  sd 

197  —203 

30  —  41 

250  -260 
107  -113 
1004—1024 

ICO  —103 

129  —131  xd 

106  — 10« 

103  —105 
994-1014 
924-  944 

106^1064 


+  4 
■fa 


+1 
■n 


6    9  3 

8    9  4 

la    3  10 

3  16  11 
6    7  3 

4  17 


4    8 
b    1 


-f  4  I  4  12 
4    5 

-H   5      4    8 

■flj    6    .i  in 


6  10 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


,  Cap. 


e^j 


Amazon  Telegraph 

Do.    6  %  Deb.  Red.     . 
American  Telep.  &  Teleg 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

&.nglo  •  Portuguese    Tel.,  6 

Mort.  Del 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Do.    44%  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Bast  and  8.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  / 
Globe  Telegraph  and  Trust 

Dq.    6  %  Pref 

Great  Northern  Telegraph        . . 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


10 

Nil 

4i 

stock 

6 

6 

$100 

8 

8+ 

$1000 

4 

4 

Stock 

8J 

8t 

Do. 

6 

6 

Do. 

80/- 

100 

6 

6 

6 

7 

. 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

6 

4 

4+ 

6 

10 

10 

60 
10 

Jt 

44 

100 

44 

44 

Stock 

7 

6+ 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

6+ 

Stock 

4 

4 

86 

4 

4 

10 

62 

6f 

10 

6 

6 

10 

18 

6+ 

25 

18 

6t 

$100 

6 

6t 

$100 

4 

4 

1 

6 

,  , 

1 

16 

•• 

7—74 

97  —  99 
142  —144 

93  —  95 

67  —  69 
111  —112 

26g-  27J 

1014—1034 


7J- 

74  xd 

86  - 

88 

10}- 

Hi 

17  - 

18 

8i- 

M 

8  — 

84 

T 

1004 

Si 

984—1004 

186  —131  xd 
83  —  85  xd 

100  —102 
13+-  13Jxd 

1004—1024 

99—101 

lOJ-  llj 
13  -  18} 
82  —  83 
66^  684 

78  —  80 
71  —  74 

8^  m 


6    1    0 

-2 

6  11     1 

4    4    3 

6    8    8 

6    7    2 

+  4 

5  10    7 

4  16    7 

+  tV 

4  13    4 

4  10  11 

+  4 

6    6    8 

6  11    1 

5    6    8 

-\ 

5  17    8 

4    9    7 

6    9    1 

4    9    7 

6    0    9 

4    3    4 

8  18    5 

6    1  10 

8  18    1 

8  19    3 

6    6    8 

4    9    0 

6    9    1 

6  10    2 

6    5    0 

43 

5    8    1 

+  4 

,  , 

+  1I. 

Monte  Video  Telephone,  Ord. . . 

Do.    5%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.     5  %  Non-cnm.  Hrd  Pref. 
New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cam.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs,  j 

Renter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  % ) 
Deb.  Red.  i 
United  River  Plate  Telephone 

Do.    £%Cum.  Pief.    .. 
West  Coast  of  America   . . 

Do.     4   %   Debs.,  1   to   1,600  \ 
guar,  by  Braz.  Sub.  Tel. ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Debs 

Western  'Telegraph,  Ltd. 

Do.    4  %  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44  %Fdg.  Bonds.. 


1 

1 

Stock 

Do. 

10 

10 

6 

100 

1 

1 

Stock 

Do. 

8 
Cert. 

Stock 

6 
6 
34 
100 

10 

10 

10 
100 

10 
Stock 
$1000 
$1000 


6 
6 
6 
6 
6 
6 
6 

l» 

6 
4 


6 
6 

44 

8 
6 


I' 

6 

6 

7 

4 

4 

44 


6 

6 

6f 

6+ 

6 

6 

6 

44 

"6 
4 


61 
6 


14+ 

6 

6 

6 

6t 

4 

4 

44 


10  —  104 

lU-3  —104 

IS.i—  14 

99  — lUl 

106  —109 

101  —104 


—102  xd 
121  —123  xd 
»i—  10  xd 
Sj—  10  xd 
5i—  5^  xd 
102  J— li 
14-    1 

lA-   1 

87  — 

984—1004 

8f-    9} 
130  —133 

44       98  —100        i 

8  78-    78      f 

6  6l—    69 

34       1*-  a* 

4    I    9Si— 1004 


—1 

-4 


+  8 


+  A 


12 

11 

.  6    6 

8 

6  17 

^ 

4  17 

7 

6    0 

0 

1  6    0 

0 

;  4    9  11 

4    7 

0 

4  18 

6 

4  13 

8 

4    9  11 

8  19 

7 

4    6 

6 

4  10 

a 

4  10 

0 

6    4 

u 

4    8 

11 

a  18  10 

3  19 

7 

6  "9 

1 

6  14 

4 

4  16 

3 

6    0 

0 

a  19 

s 

8  18 

5 

4    6 

• 

*  Unless  otherwise  stated,  all  shares  are  folly  paid. 


t  Interim  dhrideud. 


a*ILiar« 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-<aHi«fi««i.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  TramB,  Pref .  Ord.  . . 

Do.    6  %  Pref 

Do.    4i  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 


Do.  Deferred 

Do.  6%Cum.Pr'f. 

7'*,Non.Cum.  Pr'f. 
fi  %  Perp.  Deb.      . . 
ii  %  2nd  Deb.       . . 
Central  London  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4%  Deb 

City  &  South  London,  Ord. 
Do.    5  %  Pref.,  1891     . . 
Do.         1896    .. 
Do.         1901    .. 
Do.         1908    .. 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Gh-eat  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    i^  %  Deb. 
Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . . 

London  Eleo.  Rallw'ys,  4  %  Deb. 

London  United  Trams,  5%  Pref. 

Do.    4%  Deb 


Do. 
Do. 
Do, 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 
for 


1910. 

Nil 
6 
4i 


6 

8 
4 

a 

4 

H 

6 

5 

6 

5 

4 

6 

NU 
Nil 

6 
4 

Nil 
4 


1911. 
Nil 

6 

4i 


5 
44 
8f 
4 

4 

lit 

6 
6 
6 
6 
4 
6 

8+ 


Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

Jan.  SOth. 

Fall 

P.O. 

£  B.  d. 

8S^l85^ 

•  ' 

Nil 
7    5    6 
6    6  11 

14  —  18 

,  , 

5—8 

,  , 

,  , 

84  -  87 

,  , 

87  -  41 

,  , 

95  —  98 

,  , 

5    2    0 

79  —  88 

5    8    5 

68  —  70 

+  1 

4    5    9 

84  —  86 

4  13    0 

58  —  60 

+  2 

8    6    8 

lOO  -lP2xd 

,  , 

8  18    5 

28i-  29J 

5    1    8 

108  —110 

,  , 

4  11    0 

104  —106 

,  , 

4  14    4 

103  —105 

,  , 

4  15    8 

103  —105 

,  , 

4  15    3 

101  —103 

,  , 

8  17    8 

11  —  12 

,  , 

5    0    0 

li-    Ij 

+  g 

Nil 

i-     ■ 

+    T^ 

73  —  78 

-2 

6  is    5 

n-    21 

,  , 

4    6  11 

75  —  80 

,   , 

5    0    0 

79  —  81 

+^ 

6    8    5 

97  -  99 

4    0  10 

84-    4 

+  g 

75-78 

5    2    7 

NAME. 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands    . . 

Do.    Bi  %Deb 

Do.    8*  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref 

Do.    84%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    5%  Pref 

Do.    44  %  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


Dividends 
for 


ih 


44 


Closing 
Quotations 
Jan.  80tb. 


46|-  47i 

67  —  69 

90  —  92xd 

86  —  88 

85  —  87 

84i—  35 
144  —146 

95  —  97 
100  —102 

Vl  —  93 

76  —  78 


99  —101 
1004—1024 

9^  93^' 

i-    I 

70  —  75 
24-    22 
99  —101 

73  —  80 

2^    3i 
81  —  85 


Rise 
+  or 

Fall 


Present 

Yield 

p.o. 


+  i 
-t-i 


-A 
4 


-i 
it 


£  s.  d. 

2  18    2 

3  19  9 
8  16    1 

3  19 

4  0 
Nil 

4  2 
4  2 
8  Id 
8  10 

4  9  9 
6  13    G 

Nil 

5  6  8 
4  9  1 
4  17    7 


6  19  3 

4  16  9 

6  17  2 

6    6  ti 


4  9    1 

Nil 
NU 

5  5  11 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

TJo,    2nd  Pref 

Do.    4%  Deb 

Do.    44  %  Deb 

Do.    5%^Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref 

Do.    44  %  Ist  Mort.  Deb.      . . 

Do.    ii  %  Vancouver  Deb.    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord. 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trama 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo,  Tr.  &  Lt.,  5  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlie  Eleo.  Trams  . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 

6 

5|| 

6 

6 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

5 

10 

6 

6 

100 

44 

44 

100 

5 

6 

6 

8 

8+ 

6 

6 

6 

100 

44 

44 

100 

8 

8t 

100 

6 

6 

100 

6 

6 

40 

4, 

4 

100 

4 

4 

100 

4< 

4 

6 

6 

6 

6 

5 

100 
1 

Nit 

4. 
2i  + 

5 

5 

5 

100 

6 

5 

100 

6 

6 

$1000 

5 

6 

1 

NU 

100 

5 

6 

100 

6 

6+ 

5A-    ^^ 

5    3    6 

m-  Hn 

5    3    6 

9?-  95I 

4    3    9 

1004-102* 

+  * 

4    7  10 

1014-1034 

4  16    7 

102  -105 

4  15    8 

lOi-  Hi 

6    5    6 

96  —  98 

4  11  10 

98  -100 

+  1 

5    0    0 

21=  ii 

4    6    6 
4  15    8 

101  -104 

4    17 

135  —140 

— i 

5  14    4 

119  -123 

+  1 

4  17    7 

1074-1104 

4  10    6 

100  —103 

4    7    5 

102  -104  xd 

4    6    7 

101|-102, 

-4 

4  7  10 

5  0    0 

5—61 

4  15    8 

100  —103 

4    7    5 

is^4 

4    5    1 

95  —  98 

6    2    0 

93-98 

6    2    0 

100  — lOd  xd 

4  17    1 

A-     A 

NU 

91-94 

5    6    6 

58  -  62 

8    1    4 

La  Plata  Eleo.  Trms,  Ord . 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
ManaoB  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  B.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6%  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6  %  Pref 

Do.    5  %  Ist  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    5  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  Ist  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    5  %  Ist  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

6 

6 

1 

64 

6+ 

1 

6 

6 

100 

6 

5 

100 

6 

6 

100 

5 

6 

$1000 

5 

6 

$100 

7 

7t 

,  , 

6 

6 

100 

6 

6 

5 

10 

10+ 

6 

6 

6 

100 

6 

6 

1 

24 

.  , 

100 

6 

6 

6 

6 

6 

100 

44 

44 

$100 

44 

51 

,  , 

6 

5 

100 

6 

6 

$100 

10 

lot 

$500 

5 

6 

100 

5 

6 

100 

6 

6 

6 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

r  i» 

1-1 

,  , 

1—1 

,  , 

934-  97i 

■-•    ■ 

93§-  964 

914-  93; 

+  1 

101  —103 

123  —125  xd 

—  ^ 

100  -102 

+  4 

101  —103 

5—54 
974—  994 

11 

ii-  14 

+  i 

99  -101 

5g-    Si 

98  —101 

116  —117 

-  4 

101  —102 

97i-  84 

+  i 

196  —190 

— ] 

102  —104 

81  —  84 

954-  974 

__ 

5—54 

z} 

5  —    5i 

984-1011 

,  , 

104  —106 

.. 

/ 

6  11 


17 


5  12 

4  18 

5  16 

6  10 
5    9 


3  16  11 


4  11 


MANITFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  &  Wilcox 

Do.    Pref.  ..        .. 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Brnsh,  Ord 

Do.    7%  Pref 

Do.     44  %  Deb 

Do.     44  %  Second  Deb. 
Callender's  Cable 

Do.     Pref.  

Do,     Deb 

Castner-Kellner 

Do.    Deb 

Crompton  &  Co 

Do.    Deb 


1 

NU 

6 

1 

9 

6 

1 

26 

24t 

1 

6 

6 

6 

10 

8+ 

6 

6 

6 

100 
100 

^ 

n 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

,  , 

1 

Nil 

,, 

2 

Nil 

^  , 

2 

NU 

,  , 

100 
100 

n 

^ 

6 

16 

10 

6 

6 

6 

100 

4 

44 

1 

17 

20 

100 

a 

44 
NU 

N^ 

100 

6 

6 

1*—  Ig 

t '^ 

101  —103 
94  —  97 

i-     4 

54  —  57 

101  —103 

1/6-2/- 

5/-  -«/. 

§=  I 

56  —  61 
87  —  42 

9-9? 

5  —    5i 
98  —100 
8+i-    8^ 
106  —110 

i-     i 

58  —  68 


•  • 

7    2    2 

+  iV 

4    0    0 

+  l"* 

3  13  10 

7    0    4 

4  16    0 

4    7    6 

4  12    9 

Nil 

7    0    4 

i-  1 

6  16    6 

Nil 

NU 

NU 

Nil 

7    7    7 

10  14    4 

7  18  10 

4  15    8 

4  10    0 

4  11  10 

4    1  10 

Nil 

7    7    1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £S  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  E'dctrio,  Pref.  .. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref 

Telegraph  Constiuctiou. . 

Do.    Deb 

WUlans  &  RobinsoD 

Do,    Pref 

Do,    Deb 


1 

6 

1 

6 

6 

100 
6 

N*S 

44 

5 

Nil 

100 

4 

4 

100 

6 

5 

2 

NU 

24t 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

10+ 

6 
100 

1 

a 

10 

10 

10 

6 

5 

12 

20 

10+ 

100 

4 

4 

1 

Nil 

6 

NU 

100 

4 

4 

k-  95^ 

it    2i 
71  —  75 
77  —  80 
I-    1 

m-  m 

94  —  96 

9—12 

85  —  90 

11  J-  124 

4+i-6A 

104  —106 

10  —  12 

9i-10i 

85  —  37 

994—101* 

A-      ^« 

i-   li 

68  —  63 


+  1 


+  i 

+  ■4 
+■■4 


6    8    1 

5  12  U 
4  14    3 

NU 
Nil 

6  6    8 
6    6    0 


4    6 
6    8 

4  a 

5  3 

8  11 
2    5 

6  11 
4  11 


4  17    7 

6  7    2 
8  18  10 

NU 
NU 

7  2  10 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.     +  Interim  dividMid. 


The  yields  are  calculated  upon  the  dividends  paid  for  1910, 


Bank  rat*  of  Diaoount  4  p«r  oaat.,  8eptemb«r  21  st,  I9ni 
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WOOD    AND    CONCRETE    POLES   IN   ELEC- 
TRICAL   SERVICE. 


By  W.  MANKTELOW. 


Though  wooden  poles  are  still  mainly  ueed  for  the  support 
of  telefrraph  and  telephone  lines,  the  rapidly  increasing 
number  of  pole  lines,  the  decreasing  supply  of  timber  and 
the  upgrowth  of  new  services,  such  as  high-tension  trans- 
missions and  medium  voltage  central  stat'on  distribution 
schemes,  have  led  to  elaborate  trials  of  other  pole  materials 
and  constructions. 

Wood,  as  a  pole  material,  has  the  advantages  of  being 
cheap,  easily  worked  and  widely  available.  If  used  without 
protective  treatment,  it  is  Fubject  to  rapid  decay — accele- 
rated or  retarded,  as  the  case  may  be,  by  local  circumstances 
-^but,  by  the  use  of  various  impregnating  materials,  its  life 
may  be  greatly  extended  and  the  initial  cost  of  the  protective 
treatment  is  fully  justified  by  the  lower  annual  maintenance, 
repair  and  depreciation  charges  involved. 

Though  impregnation  increases  the  durability  of  pole 
timbers,  there  are  no  means  available  for  radically  increasing 
th^ir  mechanical  strength,  hence,  for  very  heavy  loads,  such 
as  are  met  with  in  high-tension  power  transmission  schemes, 
lattice  steel  poles  have  already  become  standard  practice. 
These  poles  offer  a  maximum  of  durability  and  strength,  and 
since  they  can  be  put  together  at  or  near  the  point  of  their 
erection,  transport  difficulties  are  reduced  to  a  minimum. 
The  design  of  these  poles  proceeds  along  practically  the 
same  lines  as  that  of  bridge  members  (the  pole  being  essen- 
tially a  cantilever  up-ended  and  subject  to  certain  concen- 
trated loads  at  the  cross  arms,  and  to  a  distributed  load  due 
to  wind  pressure).  Owing  to  the  special  circumstances 
under  which  they  are  used  and  the  widely  diversified  con- 
structions at  present  employed,  it  is  not  proposed  to  give 
lattice  steel  poles  more  than  this  passing  notice. 

There  are  many  duties  for  which  wooden  poles  are  suffi-" 
ciently  strong,  but  in  which  they  are  nevertheless  being 
replaced  by  reinforced  concrete  structures  on  account  of  the 
much  greater  durability  of  the  latter,  and,  further— in  such 
cases  as  the  carrying  of  street  lamps,  trolley  wires,  urban 
distribution  lines,  and  so  on — on  account  of  the  more  pleas- 
ing appearance  of  the  concrete  construction.  Reinforced 
concrete  structures  are  in  limited  use  for  the  support  of 
high-tension  transmission  lines,  but,  in  most  cases,  lattice 
steel  towers,  though  needing  more  frequent  overhaul,  are 
preferred  on  account  of  their  lower  cost  and  easier  transport 
and  erection. 

Wooden  Poles. 

At  the  present  day  there  are  probably  about  1^-2  millions 
of  wooden  poles  in  use  in  the  United  Kingdom  for  telegraph 
and  telephone  work  alone,  and  the  latest  U.S.A.  timber 
census  shows  some  3|  millions  of  wooden  poles  to  be  annually 
used  in  that  country  for  various  purposes — about  80  per  cent, 
of  the  total  number  being  used  by  telegraph  and  telephone 
companies  and  the  remainder  by  railway,  light  and  power 
companies. 

In  England,  Scotch  pine  or  "  redwood  "  poles  are  almost 
exclusively  used,  Spanish  chestnut  and  oak  being  employed 
to  a  very  limited  extent,  but  in  the  U.S.A.  cedar  is  the  most 
popular  timber  (see  Table  I).  White  Michigan  cedar  is, 
undoubtedly,  the  best  quality*  (being  durable,  strong, 
straight,  light  and  easily  worked),  but  both  supply  and 
quality  are  now  falling  off.  The  price  of  this  timber  has 
been  doubled  during  the  past  few  years,  and  its  very  slow 
growtht  makes  reafforestntion  impracticable.  Western  cedar 
is,  therefore,  being  widely  adopted  as  the  nexi  best  grade 
available,  but,  unfortunately,  its  locality  of  growth  is  such 
that  the  freight  charges  to  the  chief  centres  of  demand  in 
the  Eastern  States  range  from  15s.  to  18s.  per  40-ft.  pole 
(i.e.,  roughly  double  the  cost  of  the  pole  itself).^ 

*  So  highly  is  it  esteemed  that  considerable  amounts  have  bepn 
exported  to  Egypt,  South  America,  and  various  other  countries. 

t  To  obtain  a  26-35  ft.  pole,  7  in.  diameter  at  the  top — the  size 
most  favoured  by  telegraph  and  telephone  companies — takes  90-100 
years. 

X  With  the  increasing  distances  of  transport,  water  carriage  has 
become  almost  extinct ;  about  90  per  cent,  of  the  U.S.A.  poles  are 
now  said  to  be  rail-borne  from  the  forest  to  the  timber  vard. 


Pending  the  evolution  of  a^  standardifsed  modem  con- 
struction for  poles  (reinforced  concrete  for  small  and  medium 
poles  and  lattia;  steel  for  the  largest  structureg),  every  effort 
is  being  marie  to  economise  pole  timl^er  consumption  by 
restricting  the  felling  of  small  trees,  and  by  the  use  of 
inferior  kinds  wherever  possible.  Great  wasta^re  hag 
resulted  in  the  past  from  unreasonable  specifications 
endeavouring  to  control  too  closely  the  length  and  top  and 
bottom  diameters  of  the  poles  used.  The  repair  of  decayed 
wooden  poles  by  the  reinforced  concrete  construction  described 
later,  is  of  great  (economic  importance. 

Causes  of  Deterioration. — It  has  been  estimated  that  no 
less  than  90  per  cent,  of  the  total  number  of  wooden  poles  in 
use  fail  by  the  rotting  at,  and  somewhat  below,  the  ground 
level.  Tne  deleterious  effects  of  alternate  moisture  and 
dryness  on  untreated  wood  are  well  known,  and  are 
obviously  greatest  near  the  ground  level.     Apart  from  the 


TABLE 

I. 

No. 

of  poles  Qied, 

Average 

as 

per  cent 

.  of 

price 

tot 

i\.  (8,739,000). 

per  pole. 

Cedar 

66 

7b.  8d. 

Chestnut  ... 

16 

98.  2id 

Oak* 

6i 

28.  4d. 

Pine 

5 

lis.  7d. 

Grand  average 

— 

7b.  7d. 

"It  is  worth  notioing  that  the  use  of  oak  poles  is  rapidly  increasing ;    only 
76,000  (3  8  per  cent,  of  total)  were  marketed  in  1907,  as  against  837,000  in  1909. 

effects  of  damp  alone,  the  buried  butt  of  the  pole  is  subject 
to  the  attack  of  various  fungi — such  as  the  "  house  f nngu=," 
specially  favoured  by  rapid  alternations  of  dryness  and 
moisture,  and  the  "  hyphen  "  fungus,  the  thread-like  growth 
of  which  penetrates  the  longitudinal  fissures  of  the  pole,  and 
is  favoured  by  a  quickly  drying  earth.  In  the  tropics,  the 
attack  of  insects,  notably  the  white  ant,  is  most  destructive, 
and  the  deep  cavities  dug  by  woodpeckers  in  the  "  staff  " 
of  poles  form  a  serious  minor  cause  of  pole  failure. 

Preservative  Measures  may  be  roughly  classified  under 
"prevention"  and  "cure,"  and  their  application  is  of 
greatest  importance  at  the  butt  of  the  pole.  Treatments 
preventing  decay  include  mere  painting  of  the  wood — a 
relatively  ineffective  precaution — and  more  or  less  complete 
impregnation  of  the  material. 

A  means  of  mechanically  protecting  the  pole  butt  from 
injury  consists  in  the  use  of  a  concrete  or  brimstone  sleeve 
cast  between  the  pole  and  a  galvanised  sheet  metal  "former," 
as  shown  in  fig.  1.     A  somewhat  similar  method  of  repairing 


Fig.  1. 


Fio.  2. 


damage  is  illustrated  in  fig.  2.  The  damaged  pole  is* first 
guyed,  and  the  surrounding  earth  is  then  dug  away  for  about 
18  in.  round  the  butt  and  to  such  a  depth  as  completely 
exposes  the  damaged  wood.  The  rotted  portions  are  next 
chopped  or  scraped  away  and,  according  to  the  length  of  the 
damaged  portion,^  in.  steel  bars  or  rods,  from  8  to  6  ft.  long 
and  pointed  at.  Iwth  ends,  are  used  as  bridge  pieces.  The 
lower  ends  of  the  rods  (of  which  four  to  sLx  usually  suffice') 
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are  driven  in  at  an  angle,  and  the  tops,  which  are  already  bent 
at  right-angles  about  6  in.  from  the  end,  are  driven  home. 
The  -wood  and  steel  are  then  filled  round  with  a  concrete 
mixture,  cast  in  a  mould,  forming  a  conical  sleeve  completely 
enclosing  the  steel,  and  varying  from  3  in.  to  4  in.  in  thickness 
at  the  base  and  from  1-^  in.  to  2  in.  at  the  top.  In  very  bad 
cases,  the  pole  may  have  to  be  plugged  with  a  concrete  block 
or  placed  on  a  concrete  pedestal,  reinforcing  "  bridges  "  being 
still  used  as  above.  By  this  means,  the  life  of  a  damaged 
pole  is  indefinitely  extended  and  there  is  no  need  to  dismantle 
the  pole  during  the  repair. 

Impregnating  Processes. — By  far  the  most  generally 
adopted  measure  for  the  preservation  of  wooden  poles  con- 
sists in  the  more  or  less  complete  saturation  of  the  timber 
with  one  of  a  number  of  waterproofing  germicides  and  fungi- 
cides. Among  the  materials  most  commonly  employed  may 
be  noted  creosote  (a  tar  oil),  copper  sulphate,  zinc  chloride 
.  and  corrosive  sublimate  of  mercury.  The  following  notes 
explain  the  general  means  of  application  and  the  relative 
values  of  these  substances. 

Tar  Processes. — The  simplest  method,  of  any  value,  of 
utilising  the  protective  influence  of  tar  consists  in  charring  the 
butt  of  the  pole  up  to  1  ft.  above  the  ground  line  and  immedi- 
ately applying  hot  tar  with  a  stiff  brush.  A  more  effective 
measure  is  to  immerse  6  or  8  ft.  of  the  butt  for  from 
10  minutes  to  an  hour  or  more  in  an  open  tank  containing 
tar,  or  a  tar  compound,  at  200-250"  F.  By  capillary 
attraction  the  hot  liquid  is  sucked  to  an  appreciable  depth 
into  the  pores  of  the  timber,  but,  to  realise  the  full  benefits 
of  tar  treatment,  it  is  necessary  to  forcibly  inject  the  pre- 
servative (usually  in  the  form  of  creosote),  preferably  after 
emptying  the  surface  pores  by  natural  or  artificial  seasoning. 

For  a  considerable  number  of  years  the  standard  (Bethell) 
creosoting  process  consisted  in  exposing  the  timber  treated  to 
4Q-50  lb.  per  sq.  in.  steam  pressure  for,  say,  four  hours,  after 
which  a  20-in.  vacuum  was  maintained  in  the  containing 
cyHnder  till  sap  ceased  to  flow  from  the  wood.  The  tanks 
were  then  filled  with  creosote  at  a  pressure  of  about  120  lb. 
per  sq.  in.  till  from  12  to  20  lb.  of  oil,  according  to  needs, 
had  been  absorbed  per  cb.  ft.  of  timber.  (After  such  treat- 
ment, poles  should  be  allowed  to  season  for  3  to  12  months 
before  use.  If  the  timber  be  air-seasoned  before  treatment, 
the  steaming  stage  may  be  omitted.) 

Though  the  above  process  is  still  largely  employed,  pro- 
longed experiments  have  evolved  means  whereby  the  total 
consumption  of  creosote  may  be  materially  decreased  without 
sacrificing  the  efficacy  of  its  application. 

In  the  Ruping  process — which  is  very  successful  on  the 
Continent,  and  has  lately  been  adopted  by  Messrs.  Wade  and 
Sons,  of  Hull — the  timber  is  subjected  to  a  preliminary  air 
pressure  of  50  lb.  per  sq.  in.,  after  which  the  treating  tanks 
are  filled  with  creosote,  the  pressure  being  maintained  and 
gradually  brought  up  to  85  lb.  per  sq.  in.  After  the  desired 
injection  is  completed,  the  pressure  is  reduced  and  the  air  first 
forced  into  the  wood  escapes,  carrying  with  it  the  surplus 
oil.  This  process  is  applicable  even  to  hard  white  woods, 
and  has  the  further  advantage  that  it  leaves  the  timber  dry 
and  "  clean  "  ;  and  whereas  in  the  Bethell  or  "  full  cell  "  pro- 
cess the  pores  are  clogged  with  surplus  oil,  all  free  oil  is 
removed  in  the  final  stage  of  the  Ruping  process,  which  is 
therefore  known  as  the  "partially  full"  or  "empty"  cell 
process. 

Successful  experiments  have  been  conducted  on  the  Con- 
tinent as  to  the  practicability  of  partially  impregnating  poles 
by  injecting  creosote  into  the  butt  only,  a  number  of  small 
radial  perforations  being  drilled  to  facilitate  deep  penetration 
of  the  oU.  This  process  can  be  applied  to  all  resinous 
timbers,  and  about  6  lb.  of  oil  per  cb.  ft.  of  butt  is  found  to 
be  a  convenient  and  suitable  saturation. 

The  efficacy  of  creosoting  cannot  be  doubted.  While  its 
efl'ect  is  more  pronounced  in  the  case  of  soft  than  hard 
timbers  (see  Table  II),  the  cost  of  the  treatment  (varying 
from  50  per  cent,  to  100  per  cent,  of  the  cost  of  the  timber 
in  the  U.S.A.,  and  amounting  to  a  much  lower  percentage  in 
this  country)  is  justified  in  practically  every  case  where 
^vooden  poles  are  employed.  In  the  absence  of  definite  data, 
it  may  be  hazarded  that  fully  70  per  cent,  to  80  per  cent,  of 
the  wooden  poles  used  in  England  are  creosoted,  and  though 
the  percentnffe  treated   in  tL«  Stajtes  is  oonsiderably  lower 


(12^  per  cent,  in  1907,  10  per  cent,  in  1908,  16  per  cent, 
in  1909),  it  shows  a  marked  tendency  to  rise. 

According  to  local  circumstances  of  soil  and  climate,  the 
life  of  poles  is  increased  three    to  ten-fold  by  creosoting 

TABLE  II.— AvBRAfiE  Life  to  25  pek  cent.  Decay. 

Untreated.  Treated.  Ratio  of  Increase, 

Beech  3  24  8*00 

Pine 4  15^  3-88 

Oak IH  17  1-26 

(Tables  II  and  III),  and  eo  far  from  the  effect  of  the  treat- 
ment rapidly  diminishing  with  time,  it  is  automatically 
maintained  for  a  number  of  years  by  the  gradual  settlement 
of  creosote  towards  the  butt.* 

According  to  Henley,  about  one-third  of  the  original  amount 
of  creosote  remains  in  the  butt  of  poles  after  a  number  of 
years  ;  one-seventh  remains  in  the  staff,  and  the  bulk  of  the 
remaining  50  per  cent,  is  diffused  as  a  gummy  tar  in  the 
surrounding  soil,  where  it  exercises  a  most  useful  water- 
proofing action.     Other  observers  claim  a  considerably  higher 

TABLE  III.— Efficacy  and  Cost  of  Various  Treatments. 


Life  of 

Cost  of  treatment 

treated 

per 

per  cb.  ft. 

pole. 

cb.  ft. 

per  yr.  life. 

Creosoting 

...  22-25  vears 

0-98d. 

0-042d. 

Ocrrosive  sublimate 

...  13-17     „ 

r03d. 

0-079.0-061d. 

Copper  sulphate 

...      14        „ 

ri6d. 

0083d. 

Improved  ditto* 

...    m   „ 

205d. 

0136d. 

Zinc  chloride  ... 

...      12       „ 

*CoUette. 

rssd. 

0-llld. 

residue  in  the  butt,  and  tests  on  poles  subjected  to  radial 
butt  injection  (total  absorption  5|  lb.  per  cb.  ft.,  half  in 
butt,  half  in  staff),  show    the  full  butt   saturation   for   a. 
number  of  years,  and  33  per  cent,  of  the  original  saturation 
after  a  further  term  of  years. 

Against  ground  line  decay  creosoting  is  specially  effective  ; 
in  a  certain  American  concern,  chestnut  poles  showing  a 
decrease  in  circumference  at  ground  level  of  1|  in.  to  21-  in. 
in  eight  years,  when  used  untreated,  showed  no  decrease 
during  the  same  period  when  creosoted.  The  English 
G.P.O.,  using  none  but  creosoted  poles,  requires  only  50,000 
renewals  per  annum  (about  5  per  cent.),  as  against  7'8  per 
cent,  renewals  in  the  States,  where  creosoting  is  much  less 
common. 

A  minor  disadvantage  attached  to  the  use  of  creosote,  and 
attributable  to  its  vigorous  nature,  is  the  sharp  inflammation 
set  up  by  the  oil  and  its  fumes  on  the  face  and  hands  of 
workmen  handling  the  poles  shortly  after  their  treatment. 
To  cover  this  discomfort,  it  is  found  necessary  by  some 
American  companies  to  pay  specially  Uberal  wages  to  men 
on  this  duty.  This  trouble,  and  that  of  surface  oozing  of 
the  creosote,  are  less  pronounced  where  the  Ruping  process 
is  employed,  and,  in  any  case,  they  may  be  obviated  by 
storing  the  treated  poles  for  a  few  months  before  use.  In 
tropical  climates  these  disadvantages  are  naturally  accentuated. 

(To  be  concluded.') 


Electric  Lift  Contracts. — In  connection  with  exten- 
sions and  additions  now  being  carried  out  at  Messrs.  Peek,  Frean 
and  Co.'j  premises  at  Bermondsey,  Messrs.  Smith,  Major  ani> 
Stevens,  Ltd.,  of  London  and  Northampton,  have  received  in- 
structions for  the  installation  of  one  of  their  full  automatic  push- 
button electric  passenger  lifts  and  one  large  electrically-operated 
goods  lift.  Among  other  important  contracts  at  present  in  the 
hands  of  the  same  firm  are  the  following  : — For  the  Admiralty  : 
Six  full  automatic  button-controlled  passenger  lifts  for  each  of 
H.M.  battleships  Aja.r,  Thunderer,  Mojiarch  and  Conqueror  ;  similar 
machines  have  recently  been  completed  by  them  on  H.M.  battle- 
ships yeptvne  and  Orion  ;  two  electric  passenger  lifts  for  Messrs. 
Boots'  prf-mises  at  Bath  and  Derby  ;  two  electric  passenger  lifts  for  the 
Swansea  General  Hospital ;  two  electric  lifts  for  Messrs.  Anderson, 
Son  &  Hedley's  new  premises,  Newcastle-on-Tyne  ;  12  machines  for 
export  to  Australia  ;  two  machines  for  Wellington,  New  Zealand  ; 
and  six  for  South  America. 


*  This  action  is  a  strong  argument  in  favour  of  impregnation  of 
the  whole,  or  a  considerable  portion,  of  the  lengtii  ot  the  pale, 
instead  of  merely  the  butt  SBOtkm. 
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TRADE    STATISTICS    OF    THE    STRAITS 
SETTLEMENTS.    1910. 


Thk  followiutf  Btatement,  showing  the  imports  of  electrical  and 
other  materials  into  the  various  Straits  Settlement  ports  in  1910,  in 
taken  from  the  recently  issued  trade  statistics.  The  figures  for  I'JOy 
are  given  for  purposes  of  comparison,  and  notes  of  any  increases 
or  decreases  have  been  added  : — 

Imports  into  Si-ngapokij;. 

1001). 

Uollam. 

jbH^etrioul  yovd*  (^iwl  utlverwine  hIiajwii), — 

From  Great  Britain        ...  140,000 

„      British  India        ...  2,000 

,,      Belgium     ...         ...  — 

„      Germany 3,000 

„      Italy           2,000 

,,      Other  countries   ...  2,000 


Total 


149,000 


1910. 

Increase  or 
deoreaHC. 

Doll&ru. 

DoUaiH. 

1 14.000 

—     26,000 

Ito.OOO 

+      14,000 

1,000 

+        1,000 

6,000 

+        3,000 

6,000 

-1-        3,000 

5,000 

+       3,000 

Gag  and  electric  Ugktiny  materials. — 

From  Germany    ...         ...  5.000 

80,000 


Great  Britain 
United  States 
Other  countries 

Total 


1,000 
2,000 

88,000 


147,000 


y,ooo 

64,000 
1,000 


Teleyraj>k  and  telephojie  materials. — 


From  Belgium     ... 
„      Germany   ... 
„      Great  Britain 
„      Other  countries 

Total 


12,000 

1,000 

104,000 

8,000 

125,000 


74,000 


10,000 

1,000 

162,000 

6,000 


Traiuioay  uitd  railway  materials. — 


From  Belgium     ... 
„      Germany    ... 
„      Great  Britain 
,,      Australia  ... 
„      Other  countries 

Total 

Machinery. — 

From  Belgium     ... 

,,  Denmark  ... 

„  France 

„  Germany   ... 

,,  Holland     ... 

„  Great  Britain 

„  United  States 

„  Other  countries 

Total 

Lwmpx  and  lam^ware. — 

From  Belgium     ... 
„      Germany   ... 
,,      Great  Britain 
„      United  States 
Other  countries 


35,000 

1,000 

330,000 

31,000 

18,000 

415,000 


2,000 

39,000 

13,000 

1,698,000 

43,000 

169,000 


328,000 

1,000 

1,000 

21,000 

93,000 

6,000 

1,242,000 

97,000 

146,000 


1,854,000        1,606,000 


Total 


10,000 

144,000 

75,000 

9,000 

12,000 

250,000 


10,000 

264,000 

103,000 

12,000 

34,000 

423,000 


Imports  into  Penanq. 


Electrical  goods  (^/wt  otfienvise  slioion). — 

From  Great  Britain        ...  21,000 

,,      Germany    ...         ...  4,000 

,,      Other  countries   ...  1,000 


21,000 

30,000 

2,000 


I 


Total 

Machinery. — 

From  Belgium     ... 
,,      Germany    ... 
„      Great  Britain 
„      United  States 
„      Other  countries 

Total 

Lantjjs  a/ui  lamjnooire. — 

From  Austria 
„      Belgium    ... 
,,      Germany   ... 
„      Great  Britain 
,,      Other  oountriea 

Total 


26,000 


2,000 


-t-        4,000 
—     16,000 


—  —       2,000 


14,000 


~       2,000 

+     58,000 
—       3,000 


178,000         +     53,000 


21,000  — 

254,000  — 

51,000  + 

2,000  — 


14,000 
1,000 
76,000 
20,000 
16,000 

87,000 


-t- 


+ 


1,000 

1,000 

19,000 

54,000 

7,000 

356,000 

54,000 

14,000 

248,000 


120,000 

28,000 

3,000 

22,000 


+ 

+    173,000 


+      26,000 
-t-        1,000 


53,000         +     27,000 


— 

18,000 

+ 

18,000 

35,000 

22,000 

— 

13,000 

313,000 

322,000 

■+■ 

9,000 

5,000 

14,000 

-t- 

9,000 

22,000 

35,000 

+ 
+ 

13,000 

375,000 

411,000 

36,000 

2,000 

2,000 

\ 

1,000 

1,000 

— 

37,000 

43,000 

+ 

6,000 

31,000 

48,000 

+ 

17,000 

4,000 

6,000 
100,000 

+ 

2,000 

75,000 

25,000 

1909.  1910. 

DolUn.  DoUart. 

tioji  and  electric  bytUing  muterialt. — 

From  Great  Britain        ...  2,0w  — 

Telegraph  and  teleplutne  inuterialt.— 
From  Great  Britain        ...  I  i;u" 

liii'oiti.s  i.Nio  Malacca. 
Electrical  goods  (_not  ot/it-rwise  shown). — 
From  Great  Britain        ...  1,0(J0 

Telegraph  and  telephuntt  materials. — 

From  Great  Britain        ...  2,000  1,000 

,,      Other  countries    ...  —  1,000 


Incre^i*  or 

dcCZ    MA- 

DoUan. 


—  —        2,00O 

4.00U       -f      a.oou 

—       1.000 


—       1,00<J 
+        1,000 


Total 


2,000 

Tramway  and  railioay  vuiteriuU. — 

Total         ...  1,000 

Machinery. — 

From  Great  Britain        ...  6,000 


2,000 


Other  countries 
Total 


2,000 


8,000 


5,uOO 
11,000 

16,000 


Imports  i>to  Laboan. 
Electrical  goods  (,'nat  ot/ierwise  shown).— 
From  Great  Britain        ...  18,000 


Machinery. — 

From  Great  Britain 
Holland     ... 


19,000 
36,000 


Total         ...  55,000 

N.B.— Dollar  =  28.  4d. 


72.000 


72,000 


l.OOO 


1,000 
9,000 

8.000 


I8,00u 


+      53,000 
—     36.000 


17,000 


PROCEEDINGS    OP    INSTITUTIONS. 


The  Heat  Paths  in  Electrical  Machinery. 

By  Harold  D.  Stmons,  A.M.I.E.E.,  and  Miles  Walker,  M.I.E.E. 

(Abstract  of  paper   read  before  the  INSTITUTION  of   ELECTRICAL 

Engineers,  Manchester,  December  \2th,  1911,  and  London^ 

January  2oth,  1912.) 

If  we  wish  to  get  the  largest  possible  output  from  an  electric 
generator  or  motor  of  given  cost,  we  must  make  a  very  close  study 
of  the  possible  methods  of  carrying  away  the  heat  which  is  pro- 
duced in  the  iron  and  copper.  The  heat  produced  in  any  part  (be 
it  from  i^R  loss  or  iron  loss)  has  a  definite  path  from  the  point  of 
origin  to  the  place  where  it  is  thrown  out  from  the  machine.  Thus 
some  of  the  I'^R  losses  in  the  armature  conductors  may  have  only  to 
pass  through  a  certain  thickness^  of  insulation  to  the  air  surroimd- 
ing  the  coils,  while  the  heat  generated  in  the  copper  in  the  slots 
passes  through  the  insulation  to  the  iron,  where  it  meets  with  the 
heat  produced  in  the  iron,  and  both  together  are  conducted  to  the 
ventilating  ducts  and  carried  by  the  air  to  the  exterior. 

It  is  desirable  that,  the  designer  should  have  specific  data  as  to 
the  heat  conductivity  of  every  part  of  the  machine,  in  order  that 
he  may  know  what  difference  of  temperature  to  expect  between  any 
two  points  in  the  heat  path. 

The  authors  have  not  been  able  to  find  any  direct  data  on  the 
heat  conductivity  of  electric  insulating  materials  mounted  in  the 
same  way  as  one  usually  finds  them  in  electrical  machines.  They, 
therefore,  thought  that  it  would  be  worth  while  to  make  measure- 
ments both  of  the  specific  conductivity  of  the  commonly  employed 
insulating  materials,  and  of  the  effect  on  the  cc  nductivity  of  intro- 
ducing the  air-spaces  and  gaps  such  as  are  often  unavoidable  in 
electrical  machines. 

Tests  were  made  by  means  of  laboratory  apparatus  on  the  specific 
heat  conductivity  of  materials  mounted  in  different  ways,  and  on 
electric  generators  under  actual  running  conditions. 

The  table  on  p.  196  gives  the  heat  conductivity  of  various  insu- 
lating materials  as  measured,  the  materials  being  wound  on  a  copper 
cylinder.  The  fourth  column  gives  the  heat  conductivity  in 
gramme-calories  of  a  centimetre  cube  of  the  material  per  "C. 
difference  of  temperature  bet'veen  opposite  faces  of  the  cube.  The 
filth  gives  the  conductivity  expressed  in  watts  per  sq.  cm.,  and 
the  sixth  column  gives  the  watts  per  sq.  in.  passing  through  a 
1-in.  cube  of  the  material  for  T  C.  difference  of  temperature 
between  opposite  faces  of  the  1-in.  cube. 

It  was  found  that  all  the  cellulose  materials,  such  as  cotton,  paper. 
i:c.,  had  a  considerable  temperature  coetficient,  the  heat  conductivity 
at  a  temperature  of  100'  being  about  12  per  cent,  higher  than  at 
30°  C.  The  heat  conductivity  of  mica  waa  not  found  to  ohanf;r« 
between  20°  and  100°  C. 

Of  all  the  fibrous  materials  commonly  used  in  insulation,  the  oue 
having  the  highest  thermal  conductivity   is  empire  cloth  preaaeS 
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Material. 


Varnished  cloth 
CEmpire  cloth) 

Preespahn,  un- 
treated 

Rope  paper,  un- 
treated 

Rope  paper  and 
oil 

Rope  p  a  pe  r, 
treated  with 
sterling  var- 
nish 

Fnllerboard,  var- 
nished 

Empire  cloth 
and  mica 


Empire    cloth, 
mica  and  tape 
Pure  mica 


Built-up  mica  ... 


Built-up  mica 


Linen      tape, 
treated 


How  mountad. 


0I 


M  ca 
c  « 

a 


16  turns,  each  0'0175 
cm.  thick,  very 
tightly  wrapped 

2  piecep,  each  0"16  cm. 
(Bacon's  method) 

24   turns,   0014    cm. 

thick,     tightly 

wound 
24   turns,   0014    cm. 

thick,     tightly 

wound 
Successive     turns, 

0019     cm.      thick, 

tightly  wrapped 

Successive  turns,  0"028 
cm.  thick,  tightly 
wound 

Alternate  turns  of 
Empire  cloth,  O'OlS 
cm.  thick  ;  and 
mica,  0'075  cm. 
thick,  tightly  wound 

As  in  slot,  con- 
taining air  spaces 

3  pieces,  each  about 
0'13  cm.  thick, 
tested  by  Bacon's 
method 

Micanite 
taining 
shellac 

Micanite  tube  con- 
taining 1 1  per  cent. 
shellac 

Treated  in  insulating 
varnish  and 
baked 


Theimul  conductivity. 


Per  sq.  cm.  per 

°  C.  of  diff.  of 

temp,  per  cm. 

length  of  path. 


In  calorieE 
per  sec. 


tube    con- 
19  per  cent. 


0'285 

0-320 
1)350 

0-350 

0-280 

0-410 
0  310 

0-450 
0-401 

0-33C 
0360 
0-390 


0-000604 

0-000410 
0-000278 

0-000341 

0-000406 

0-000339 
0-000500 

0*000270 
0-000870 

0-000246 
0000293 
0-000350 


In 
watti. 


0-00249 

0*00170 
0-00115 

000142 

000170 

0-00140 
0-00209 

0*00112 
0-00360 

0-00103 
0-00120 
0-00146 


Per pq.ln. 
per  0  O. 

ofdifl. 
of  temp. 

per  In. 

length 
of  path. 
In  watts. 


000634 

000420 
0*00292 

0*00371 

0  00420 

0-00350 
000530 

0-00285 
0-00915 

0*00260 
0-00310 
0*00370 


into  a  solid  mass  free  from  air-spaces.  This  is  probably  because  the 
fibres  of  the  empire  cloth  are  completely  fiJled  with  oxidised  var- 
nish, whereas  many  of  the  papers,  even  when  closely  compressed, 
contain  air-spaces.  The  difference  in  the  conductivity  obtained  by 
winding  the  insulation  on  the  copper  cylinder  very  tightly  and  by 
winding  it  on  loosely  was  very  marked.  It  was  found  that  micanite 
built  up  in  the  form  of  tubes  containing  about  11  per  cent,  of 
shellac  had  a  very  poor  conductivity  as  compared  with  pure  mica. 

Very  often  a  field  coil  insulated  on  the  inside  with  layers  of  insu- 
lating material  does  not  fit  tight  upon  the  pole,  bo  that  a  short 
air-space  exists  between  the  insulation  and  the  iron  of  the  pole.  A 
number  of  experiments  were  made,  in  which  air-spaces  of  different 
thicknesses  were  made  between  the  copper  tube  in  the  testing 
apparatus  and  the  insulating  tube.  These  spaces  were  made  by 
winding  twine  of  different  thicknesses  in  a  wide  spiral  round  the 
tube,  and  then  winding  the  insulating  material  above  the  spiral. 
The  thickness  of  the  twine  gave  approximately  the  size  of  the  air- 
space. It  is  to  be  expected  that  a  very  narrow  air- space  will  have 
a  greater  thermal  resistance  per  centimetre  of  thickness  than  a 
wider  air-space,  and  as  the  Kpace  is  widened  out  we  come  at  last  to 
a  constant  resistance  (for  1  sq.  cm.  area  of  surface)  which  is  the 
reciprocal  of  the  cooling  constant  (A  =  O'OOll)  for  surfaces  exposed 
to  still  air. 

For  wide  air-spaces  the  resistance  will  depend  on  whether  the 
space  is  vertical  or  horizontal,  and  if  vertical  it  will  depend  on  the 
number  of  horizontal  baffles.  In  our  case  the  air-spaces  were 
vertical,  and  the  pieces  of  twine  which  would  have  acted  as  baflBes 
were  spaced  about  i  in.  apart.  Pig.  1,  p.  197,  embodies  the  results 
of  the  tests. 

Suppose  that  we  have  a  field  coil  which  is  insulated  on  the  inside 
next  the  pole  with  treated  fuller-board  of  a  thickness  of  0  2  cm. 
From  the  table  we  find  the  thermal  conductivity  of  this  material 
(in  watts  per  sq.  cm.,  &c.)  is  00014.  The  thermal  resistance  of 
1  sq  cm.  is,  therefore,  0*2  -r-  0-0014  =  142,  so  that  if  there  were 
no  air-space,  and  we  were  passing  to  the  pole  0-16  watt  per  sq.  cm., 
the  difference  in  temperature  of  pole  and  coil  would  be  only  23°  C. 
If  now  we  introduce  an  air-space  of  1  mm.,  whose  resistance  from 
fig.  1  is  about  200,  the  total  resistance  is  raised  to  342,  and  the 
difference  in  temperature  for  the  same  heat  flow  wiiuld  be  hb'  C. 

A  test  was  made  on  a  6,000-KW.  three-phase  generator  by  means 
of  thermo-couples  placed  in  the  armature  cuila  during  the  course 
of  construction.  The  generator  was  run  at  full  speed  with  the 
armature  short-circuited,  the  field  current  being  increased  until  the 
armature  current  was  328  amperes.  The  run  was  continued  until 
the  temperatures  of  all  parts  were  constant.  The  temperature  of 
the  air  admitted  to  the  machine  was  23*  C,  and  the  tempera- 
ture rise  of  the  copper  inside  the  slot  was  39°,  of  the  iron  surround- 
ing the  slot  18'4°,  of  the  outside  of  the  ooil  246*,  and  of  the  copper 
6  in.  from  the  iron  38°, 


The  total  thickness  of  slot  insulation  amounted  to  0-177  in.  The 
various  insulating  materials  were  present  in  the  following  pro- 
portions : — Empire  cloth,  0  07  ;  mica,  003  ;  varni^h  and  air,  002  ; 
paper,  O'Ol?;  tape.  OOt,  The  heat  conductivity  of  the  insulation 
is  easily  calculated  from  the  above  figures.  The  total  loss  in  the 
copper  conductors  per  foot  run  of  coil  was  27-2  watts,  including  the 
loss  due  to  the  eddy  currents  produced  in  the  conductors.  The 
difference  of  temperature  between  the  copper  and  iron  is  20  6*  0. 
The  mean  perimeter  is  68  in.,  so  that  the  total  area  of  insulation  per 
foot  run  is  82  sq.  in.  With  27'2  watts  per  foot  run  this  gives  just  over 
3  sq.  in.  per  watt.  The  specific  conductivity  for  heat  of  the  insula- 
tion works  out  at  000112  watt  per  centimetre  cube  per  degree. 
This  conductivity  is  considerably  lower  than  the  figure  (0-002) 
found  from  tests  on  empire  cloth  and  mica  wound  on  a  copper 
cylinder  with  the  fewest  possible  air-spaces,  as  can  be  easily  under- 
stood. 

With  coils  of  rectangular  section  wrapped  with  empire  cloth  and 
mica,  or  paper  and  mica,  in  the  ordinary  method,  one  may  expect 
to  have  a  heat  conductivity  not  higher  than  0-00112  watt  per 
cubic  centimetre  per  degree.  This  figure  is  useful  in  enabling  us 
to  calculate  the  difference  of  temperature  between  the  copper  con- 
ductors in  a  slot  and  the  surrounding  iron,  and  checks  very  well 
with  other  results  found  in  practice. 

It  sometimes  happens  that  the  copper  conductors  on  an  armature 
or  field  magnet  are  grouped  together  so  closely  that  very  little  air 
can  circulate  between  them,  and  the  total  cooling  surface  of  the 
group  is  too  small  to  dissipate  the  heat  generated  in  it.  In  this 
case  one  relies  mainly  for  cooling  upon  the  conduction  of  heat 
along  the  conductors  to  parts  of  the  coils  where  the  cooling  con- 
ditions are  better.  A  good  illnstration  of  this  cai-e  is  offered  by  the 
end  windings  of  a  two-pole  field  magnet  for  a  tut  bo-generator. 

It  is  necessary  sometimes  to  calculate  what  the  temperature 
gradient  will  be,  and  what  the  maximum  temperature  rise  will  be 
in  the  centre  of  the  group.  The  problem  is  complicated  by  the  fact 
that  the  resistance  of  copper  changes  with  temperature,  and 
makes  the  watts  lost  increase  according  to  a  compound  interest 
law. 

A  formula  has  been  obtained  by  the  authors  for  this  case  in  the 

form   Tx  =  Tmax    008(4  43   X    10-'  X   I   X   x), 
where — 

I  is  the  current  density  in  amperes  per  sq,  cm., 
X  is  the  distance  from  the  hottest  point  in  cm., 
Tx  is  the  absolute  temperature  at  any  point  ar, 
Tmax.  the  absolute  temperature  at  the  hottest  point. 

The  angle  is  expressed  in  radians.  Suppose  that  we  have  a  hot- 
bed of  conductors  so  bulky  that  we  can  assume  that  the  centre  con- 
ductor parts  with  no  heat  laterally.  All  heat  generated  in  it 
passes  by  conduction  to  points  20  cm.  away  from  the  centre,  which 
we  will  suppose  are  maintained  at  40*  C.  Each  conductor  is 
01  sq.  in.  section,  and  carries  a  current  of  250  amperes.  What  is 
the  temperature  of  the  hottest  point  ? 

I  =  388  amperes  per  eq.  cm. 
T,  =-  (40  -I-  273)  =  313  =  Tmax.  cofl  (4-43  X  10"-*    x    388    X 
20)  =  0-941  Tmax. 
I'max.    "'^   oo/. 

332  -  273  =  69'  C.  is  the  temperature  of  the  hottest  point. 

In  the  case  where  part  of  the  heat  generated  is  radiated  from  the 
surface  of  the  group  of  conductors,  and  part  is  conducted  to  the 
ends,  the  temperature  rise  of  the  hottest  point  will  be  lower  than 
if  no  heat  were  lost  laterally. 

There  are  three  main  cases  occurring  in  electrical  machinery  in 
which  it  is  necessary  to  calculate  the  rate  of  convection  of  heat 
from  a  solid  surface  to  the  surrounding  air  : — 

1.  An  armature  or  field  magnet  of  approximately  cylindrical 
shape  revolving  within  the  stationary  part  of  the  machine.     (Cool- 


ing coeflScient  denoted  by  A,,) 


(Cool- 


2.  A  field  coil  against  which  a  draught  of  air  is  blowing, 
ing  coefficient  denoted  by  hd) 

3.  The  iron  surface  of  a  ventilating  duct,  through  which  the  air 
is  passing  at  a  certain  velocity.     (Cooling  coe^cient  denoted  by  A,.) 

The  laws  of  cooling  of  the  solid  surface  are  different  in  the  three 
cases.  The  first  case  (the  cooling  of  the  revolving  cylinder)  is  very 
complicated. 

Fur  ordinary  direct-current  armatures  surrounded  by  ordinary 
field  magnets,  with  normal  air-gaps,  and  with  no  more  interchange 
of  air  than  is  naturally  produced  by  the  rotation  of  the  armature, 
the  formula  given  by  Kapp — 

RRO 
t*    =    

0/w  X  (,1  -f  u  If) 

gives  good  practical  results.  Here  o  is  the  area  of  the  cylindrical 
surface,  w  the  watts  to  be  dissipated,  v  the  peripheral  veh'ciiy  in 
meters  per  second,  and  t*  the  °  C.  rise  above  the  surrounding  air. 


the  numerator  550,  and 
Others  change  the  index 

by  its  field  magnet  the 
For  the  numerator  the 


Other  writers  give  different  values   of 
change  the  value  of  the  coefficient  of  v. 
of  the  power  of  v. 

For  an  ordinary  armature  surrounded 
coefficient  0  I  seems  to  be  about  right, 
figure  5.iO  seems  to  be  rather  high  for  ironclad  armatures.  The 
figure  333  given  by  Dr.  Ott  seems  to  give  good  results  for  turbo- 
generators with  forced  ventilation. 

In  the  case  of  field  coils,  an  increase  in  the  velocity  of  the 
current  of  air  not  only  increases  the  intimacy  of  contact  between 
the  air  and  the  surface  of  the  coil,  but  at  the  same  time  increases 
the  quantity  of  air  passing  the  coil  in  a  given  time.  Wft,  therefore, 
have  the  index  of  the  power  of  v  greater  than  for  the  case  of  a 
revolving  cylinder,  the  air  surrounding  which  is  not  necessarily 
changed  at  a  rate  proportional  to  r. 

In  oases  1  and  2  there  is  &  cooling  of  the  sarfaoe  by  radiation. 
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apart  alto(7ether  from  the  paesai^e  of  air  ;  the  fonnnle  shoald  there- 
fore (five  a  value  to  h  when  x  equalH  o.  In  case  3,  where  two  sides 
of  a  ventilating  duct  face  one  another,  there  is  no  dissipation  of 
heat  unlesH  the  air  movcH  throujfh  the  duct. 

For  the  purpose  of  determininjf  the  relation  between  the  cooling 
coefficient  //<»,  in  case  2,  and  the  velocity  of  the  draught  blowing  on 
the  sides  of  the  coil,  a  number  of  experiments  were  made. 
In  the  case  of  cotton-covered  wire  the  law  is  approximately— 

ha  -  O'OOll  (1  +  054  r»). 

In  the  oiperimentB  the  draught  did  not  exceed  700  ft.  per  minute, 
or  'i'b  metres  per  second.  It  is  possible  that  at  higher  velocities 
the  law  may  change,  but  the  velocities  investigated  cover  those 
generally  obtaining  in  electrical  machines. 

The  third  case,  the  cooling  of  the  sides  of  a  ventilating  duct, 
was  investigated  in  some  experiments  on  a  turbo-generator.  We 
know  that  h,  must  be  zero  when  no  air  passes  along  the  duct,  and 
it  seems  to  be  almost  proportional  to  v.  Probably  the  line  in  fig.  3 
may  be  taken  to  give  the  law  of  /(,  for  the  ventilating  ducts  for  a 
tarbo-generator. 

In  predetermining  the  temperature  rifte  of  a  wire-wound  coil,  we 
must  first  find  the  temperature  rise  of  the  external  and  internal 
surfaces  of  the  coil.  These  will  be  the  temperatures  at  which  the 
coil  can  dissipate  to  the  surrounding  medium  all  the  heat  generated 
within  it.  In  the  next  place  we  must  find  the  rise  of  temperature 
of  the  hottest  part  above  the  external  surface  by  taking  into 
account  the  heat  conductivity  of  the  layers  of  insulated  wire  and 
the  watts  per  cubic  centimetre  generated  within  the  coil. 

Where  the  coil  is  entirely  air  cooled,  some  rough  estimate  should 
be  made  of  the  mean  velocities  of  air  passing  over  the  external 
surface  and  along  the  ventilating  ducts,  and  from  these  the  specific 
cooling  constants  can  be  arrived  at  from  fig.  2. 

Where  the  coil  is  a  fairly  tight  fit  on  the  pole,  we  should  take 
account  of  the  thickness  and  nature  of  the  insulation  and  calculate 
the  number  of  watts  which  will  be  conducted  to  the  pole  for  a 
given  temperature  difference  in  the  manner  indicated  in  the 
example  given  in  conjunction  with  fig.  1,  It  is  useful  to  remember 
that  a  temperature  gradient  of  1*  C.  per  centimetre  in  wrought- 
iron  causes  heat  to  flow  at  the  rate  of  0'7  watt  per  sq.  centimetre. 
Account  must  also  be  taken  of  the  means  that  are  available  for 
dissipating  the  heat  from  the  pole  itself. 

By  taking  account  of  these  matters  and  knowing  the  total  watts 
lost  in  any  particular  coil  it  is  not  difficult  to  apportion  the  lose 
between  the  outside,  the  inside,  and  the  ends  of  the  coil,  and  come 
to  a  fairly  accurate  estimate  of  the  temperature  which  the  outside 
surfaces  must  attain  in  order  to  get  rid  of  the  heat.  The  next 
question  that  arises  is  :  How  much  higher  is  the  temperature  inside 
the  coil  1 

Most  valuable  data  on  the  heating  of  shunt  coils  are  given  by 
Mr.  E.  M.  Rayner  in  his  "  Report  on  Temperature  Experiments  at 
the  National  Physical  Laboratory."  The  curves  and  figures  given 
show  that  the  distribution  of  temperature  inside  a  wire-wound  coil 


Then— 


„    A  /I'fi    X    I0~*    X   ff   X    », 

in  -  c«  V ; ^ ■ 


In  order  to  ascertain  the  valuea  of  hn,  the  authors 
experiments  on  the  heat  conductivity  of  cotton -covered 
ing».     The  reflolt^  are  given  in  the  following  tahjle  : — 

Value  of  A»  fok  Wibe-wockd  Coils. 


made  direct 
wire  wind- 


Kind  of 

How 

D1&.  of  wire. 

*». 

wire. 

treated. 

Incbofi. 

Inchei. 

Sq  uare     wire 

1  Made      solid      with 

0-114 

000120  to 

doublecotton-- 

1     electro  enamel 

000140 

covered 

Untreated 

0114 

OOOOSOto 

0-00100  -i 

Impregnated  and 

0  03  to  0-114 

000085  to 

made     into     solid 

000095 

block 

Round     wire 

Treated  with  enamel 

003  to  0-114 

000065  to 

double  cotton-  ■^ 

000090 

covered 

Untreated,     tightly 

0-07  to  0114 

0-00050  to 

wound 

0-G<X)60 

Untreated,     tightly 

003  to  0-070 

0-00040  to 

wound 

000050 

Untreated,      loosely 



000020  to 

wound 

000035 

The  quantity  in  is  obtained  by  multiplying  the  number  of  layers 
per  centimetre  with  the  double  thickness  of  cotton  covering  on  each 
wire. 

After  we  have  provided  sufficiently  well  for  the  conduction  of 
the  heat  through  the  insulation  either  to  the  air  or  to  the  iron 
surrounding  it,  the  next  question  is  how  to  provide  sufficient  cool- 
ing surface  so  that  the  heat  may  be  communicated  to  the  air  and 
carried  away  by  it. 

We  know  that  1  cb,  ft.  of  air  per  second  if  raised  in  temperature 
27°  C,  will  carry  away  1  KW.  As  a  good  deal  of  air  sometimes 
passes  through  a  machine  without  being  raised  much  in  tempera- 
ture, it  is  usual  to  allow  100  cb.  ft.  of  i.ir  per  minute  for  each  KW. 
loss. 

In  the  open  type  of  machine,  where  the  quantity  of  air  passing 
is  usually  unknown,  only  the  very  roughest  empirical  rules  can  be 
used  for  determining  the  temperature  rise.  Where,  however,  the 
definite  paths  for  the  air  are  provided  in  the  machine,  and  where 
the  quantity  of  air  passing  is  known,  the  cooling  effectiveness  of 
the  surfaces  can  be  approximately  calculated. 

Experiments  were  made  to  determine  exactly  how  the  air  received 
its  heat  as  it  passed  through  a  turbo-generator  and  to  determine 
the   value   of  h,  (the  watts  per  sq.  cm.  per  '  C.  difference  of  tern- 
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Ventilating  Duct. 


follows  definite  laws.  The  problem  is  sotnewhat  analojrous  tc'the 
case  already  considered  where  the  heat  is  conducted  along  copper 
conductors,  and  the  law  of  distribution  of  temperature  takes  the 
same  general  form — 

Tx    =    Tmax>  COS  pi  CB, 

where  imax.  is  the  temperature  of  the  hottest  point  measured  from 
the  absolute  zero,  and  Tx  is  the  temperature  of  any  point  distant  x 
centinaetres  from  the  hottest  point  along  a  line  drawn  in  the 
direction  of  the  flow  of  heat  at  right  angles  to  the  cooling  surface. 

If  I    —  length  of  bobbin  in  centimetres. 
d    ~  depth  of  winding  in  centimetres. 
Cd  ~  current  density  in  amperes  per  square  centimetre. 
Cx  «=  Cd  "J  llK^l  -t-  d), 
=  copper  space  factor. 

«  thickness  of  insulation  per    centimetre  of    depth    of 
winding, 
h,  ~  heat  conductivity   of  Insulation    in  watts  per  square 
©•atimetre  per  "C.  per  centimetre  of  path, 


c 
in 


perature  between  surface  and  air).  As  the  value  of  A,  is  dependent 
upon  the  r,  and  as  it  is  the  velocity  of  the  air  in  intimate  contact 
with  the  surface  that  is  of  chief  importance,  for  a  Aren  quantity 
of  air  ^>afsed  thuiigh  the  machine,  narrow  ducts  will  be  more  effec- 
tive than  wide  holes.  The  ducts,  however,  must  not  be  too  narrow, 
or  they  will  be  liabie  to  be  stopped  up  by  the  accumulation  of  dirt. 
Ventilating  ducts  from  0  3  in.  to  0'4  in.  wide,  having  smooth  iron 
walls,  will  keep  clean  for  a  great  number  of  years  if  the  velocity 
of  air  passing  through  them  is  sufficiently  great.  A  velocity  of 
from  6  to  10  m.  per  sec.  is  sufficient  to  prevent  the  accumulation  of 
dust,  in  the  absence  of  oil  spray.  Round  axial  ventilating  holes, 
2  in.  or  3  in,  in  diameter,  whose  walls  are  formed  from  the  rough 
punchings,  accumulate  the  dirt  very  rapidly. 

The  radial  ventilating  duct  is  very  effective ;  it  enables  an 
exceedingly  large  surface  to  be  provided  without  unduly  increasinjf 
the  cost  of  the  machine. 

Tests  were  carried  out  on  a  totally  enclosed  turbo-generator  of 
1,876  K.V.A.  capacity,  ventilated  by  means  of  fans  at  each  end. 

The  amount  of  air  passed  through  the  machine  per  minute  was 
measured  in  two  different  ways  :  (1)  An  anemometer  was  used  to  find 
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,  the  mean  velocity  of  air  at  the  exit  in  feet  per  minate,  and  thin, 
multiplied  by  the  area  of  the  exit  in  square  ft.,  Rare  rouffhly  the 
uubio  feet  per  minute.  (2)  The  total  rise  in  temperature  of  the  air 
in  passsinjr  through  the  machine  was  measured,  and  from  the  known 
losses  causing  the  heatingf,  the  flow  of  air  could  be  calculated.  The 
.first  method  was  not  as  accurate  as  the  second.  It  gave  on  the 
average  an  air  velocity  from  5  to  7  per  cent,  too  high.  We  have 
therefore  adopted  the  figures  given  by  the  second  method.  These 
are  probably  right  within  5  per  cent. 

The  total  losses  going  to  warm  up  the  air  were  : — Windage, 
22'8  K\v. ;  excitation,  86  KW.  ;  and  iron  loss,  13"6  KW.  ;  total, 
74  S  KW. 

The  air  entered  the  machine  at  an  average  temperature  of 
il'l"  C,  and  was  expelled  at  an  average  temperature  of  5S'2°  C, 
giving  a  temperature  rise  of  81 '5°.  Let  us  say  that  4  KW.  was  lost 
by  the  frame.     Then  we  have  70'8  KW.  carried  away  by  the  air. 

The  temperature  of  the  air  in  the  various  ventilating  ducts  and 
in  the  air-gap  was  measured  by  a  pair  of  thermo-couples,  mounted 
on  a  long  wooden  rod,  which  could  be  moved  about  in  the  ducts 
while  the  machine  was  running. 

In  the  end  bells  the  temperature  had  risen  9'8"'  C.  and  10'2*  C. 
respectively.  The  mean  temperature  rise  of  the  air  entering  the 
ducts  was  20'5''  C,  representing  40  KW. 

The  windage  amounte<l  to  22  8  KW.  and  the  i^B  in  the  field  to 
8'5,  BO  that  we  have  14'7  KW.  in  addition  which  must  have  been 
8upplie<l  by  the  iron  loss,  and  communicated  to  the  air  mainly  on 
the  cylindrical  face  of  the  armature.  A  small  amount — probably 
about  3  KW. — would  be  supplied  to  the  air  from  the  end  plates  of 
the  armature.  Deducting  this,  we  have  about  11 '7  kw.  conveyed 
to  the  air  by  the  cylindrical  face  of  the  armature. 

As  the  air  passes  along  the  vent  ducts  the  temperature  rises,  the 
mean  being  about  10'2°  rise,  representing  23  kw. 

Passing  into  the  annular  space  in  the  frame  the  air  picks  up  a 
little  more  heat  from  the  punchings,  giving  a  total  temperature 
rise  of  31 '5°. 

The  temperature  rise  of  the  iron  was,  on  the  whole,  from  10'5  to 
S'b"  above  that  of  the  air  passing  through  the  ducts. 

These  experiments  show  that  h  (the  watts  per  square  centimetre 
of  cooling  surface  per  "C.  difference  of  temperature  between  surface 
and  air)  is  almost  exactly  proportional  to  the  velocity  of  the  air, 
and  is  given  by  the  equation  h  =  0'00145  v,  where  v  is  the  velocity 
of  the  air  in  the  ventilation  duct  in  metres  per  second. 

The  heat  conductivity  across  the  laminations  was  found  to  be 
00174  watt  per  sq.  cm.  per  "C.  per  cm.,  or  00042  calories  per 
second  per  sq.  cm.  per  "C.  per  cm.,  the  thickness  of  iron '  being 
0"041  cm.  and  that  of  paper  0'0033  cm. 

The  lofs  per  cb.  cm.  of  iron  was  0055  watt,  the  machine  being 
run  at  30  per  cent,  above  its  normal  field  excitation.  A  more  usual 
figure  for  50  cycles  would  be  0045  watt  per  cb.  cm.  ;  for  a  packet 
4'5  cm.  thick  the  excess  of  temperature  would  be  65"*  C.  and  the 
mean  temperature  of  the  iron  above  the  surface  only  4'6''  C.  It  is 
seen  that  unless  the  packets  are  made  much  thicker  than  is  usual 
in  practice,  the  temperature  rise  in  the  centre  due  to  the  poor  heat 
conductivity  across  the  laminations  is  not  of  very  great  importance. 


Discussion  in  London. 

Mb.  a.  H.  Law,  in  opening  the  discussion,  commented  on  the 
relatively  small  difference  between  the  results  for  thermal  con- 
ductivity for  different  classes  of  insulation,  as  shown  in  the 
author's  tables  ;  the  lowest  and  highest  figures  were  both  for 
mica.  The  higher  figure  was  for  practically  pure  mica,  and 
the  mean  of  the  figures  for  mica  brought  that  material  in  line 
with  the  others,  so  that  the  difference  was  not  very  great.  The 
different  methods  of  ventilation  shown  in  the  paper  were  of 
interest  ;  he  had  used  the  same  system  as  that  employed  by  the 
authors  on  their  test  machine — employ ine  radial  ducts— on 
machines  up  to  6,000  KW.,  and  found  it  quite  satisfactory.  The 
question  of  cooling  fans  was  rather  a  vexed  one,  owing  to  the 
ineflBciency  of  the  ordinary  size  fan.  He  gathered  from  the 
author's  test  machine  results  that  that  eflBciency  was  about  2i  per 
cent,  with  a  small  amount  of  air,  and  19  per  cent,  with  a  large 
amount,  and  these  figures  were  usual.  If  an  external  fan  were 
used,  an  efBciency  with  motor  drive  of  about  60  per  cent,  could  be 
obtained,  and  it  represented  a  saving  of  16  or  20  KW.,  and  an 
increased  rating  of  the  machine.  The  system  provided  the  greatest 
cooling  in  the  rotor  copper,  then  came  the  stator  copper,  and  finally 
the  iron.  From  the  curves  showing  temperature  of  air  and  iron 
loss,  it  seemed  that  the  iron  loss  was  less  at  the  centre  than  at  the 
ends. 

Mb.  E.  H.  Eayner  said  he  was  told  thatif  air  was  passed  through 
a  heated  tube,  the  temperature  of  the  air  was  very  largely  inde- 
pendent of  velocity,  so  that  a  large  range  of  velocity  had  little 
effect  on  temperature.  The  author  mentioned  that  300  lb.  of  air 
per  minute  were  required  for  cooling,  and  the  necessity  of  pro- 
viding for  this  volume  of  air  introduced  difficulties  in  design  and 
increased  the  size  and  cost.  If  it  were  possible  to  introduce  a  system 
of  water-cooling,  the  volume  of  water  required  would  be  insignificant 
in  comparison,  and  a  saving  in  various  directions  would  result. 
Other  possible  methods  of  cooling  were  the  immersion  of  the 
machine  or  the  stator  in  oU,  or  the  use  of  hollow  conductors  with 
water  or  oil  circulating  through  them.  He  questioned  the 
accuracy  of  the  anemometer  results. 

Me.  a.  R.  Evkeest  said  that  as  a  result  of  tests  made  on  fibrous 
materials,  he  obtained  figures  for  thermal  conductivity  much  in 
excess  of  those  mentioned  in  the  paper,  mentioning,  as  examples. 
230°  C.  rise  per  watt  per  sq.  in.  for  a  taped  and  varnished  coil,  and 
400°  C.  for  micanite  insulation.  Pure  mica  had  a  high  conductivity, 
but  it  could  not  be  used.  Many  of  the  author's  figures  seemed  to 
vary  from  those  he  had  obtained. 


Mb.  T.  J.  Sack  noticed  that  high  results  for  thermal  con- 
ductivity were  probably  due  to  the  method  adopted,  and  in  the  caaw 
of  some  of  the  results,  would  be  effected  by  air  spaces.  A  good 
machine-wound  tube  of  micanite  should  only  have  5  per  cent,  of 
shellac  and  no  air  spaces,  and  it  should  give  a  better  result. 

Mk.  S.  E.  Glkndennino  said  water-cooled  motors  were  not  quite 
new,  but  most  iisers  seemed  to  prefer  air-cooled  machines.  The 
centrifugal  effect  of  the  cooling  air  in  ducts  should  be  remembered, 
as  it  led  to  the  deposit  of  dust  in  corners. 

Mb.  Miles  Walkee,  in  replying,  did  not  agree  that  the  use  of  a 
separate  fan  would  lead  to  any  considerable  increase  in  overall  effici- 
ency ;  the  efficiency  of  the  built-in  fan  was  certainly  low,  and  with 
a  large  machine  a  separate  fan  might  be  worth  while.  He  agreed 
that  temperature  rise  in  the  centre  of  long  machines  was  greater 
than  at  the  ends,  due  to  the  incoming  air  getting  heated  up,  and 
this  partly  accounted  for  the  small  difference  of  temperature 
between  the  iron  and  air  where  the  velocity  of  the  air  was  high. 
The  A.E.G.  had  built  a  machine  with  water  cooling  in  the  frame, 
and  he  thought  that  method  might  be  used  in  large  machines  :  oil 
immersion  was  also  possible,  and  internally  cooled  conductors  had 
also  been  employed.  As  regarded  the  criticism  of  the  conductivity 
figures  contained  in  the  paper,  he  was  rather  surprised  that  they 
agreed  so  well  with  other  people's  results,  as  it  bo  much  depended 
on  the  methods  employed  and  class  or  construction  of  material  or 
apparatus  employed. 


Discussion  at  Manchesteb. 

Db.  E.  RoSENBEBa  said  that  in  the  absence  of  better  knowledge 
regarding  internal  temperatures,  electrical  engineers  had  allowed 
a  high  factor  of  safety.  Untreated  cotton  was  not  carbonised  when 
subjected  continuously  to  a  temperature  of  125°  0. ;  paper  and 
mica,  of  course,  would  stand  much  higher  temperatures.  With  a 
room  at  26*  C,  the  limit  for  temperature  rise  would  be  100°  C,  and 
specifying  40°  C.  measurable  temperature  rise  at  full  load,  this 
would  allow  a  factor  of  safety  of  2i.  If  the  internal  temperature 
differences  were  known,  a  greater  temperature  rise  could  be  allowed 
with  safer  conditions.  In  order  to  keep  the  factor  of  safety  the 
same  in  all  cases,  the  allowable  temperature  rise  should  be  decided 
by  the  external  or  room  temperature.  The  authors  had  shown  how 
detrimental  air  pockets  were  from  a  heating  point  of  view,  and  it 
was  generally  understood  also  how  detrimental  they  were  from  an 
insulation  point  of  view.  This  pointed  to  the  necessity  of  thorough 
impregnation. 

De.  E.  W.  Maechant  said  with  regard  to  heat  conductivities 
that  the  best  given  in  the  paper  for  insulation  was  '009  for  pure 
mica.  The  figure  for  copper  on  the  same  basis  was  4  2,  giving  a 
ratio  of  heat  conductivity  between  copper  and  mica  of  about  400. 
Referring  to  the  effect  of  air  velocities,  Kennelly  made  some  experi- 
ments which  showed  that  the  rate  at  which  heat  was  lost  was  ap- 
proximately proportional  to  the  velocity  with  which  the  wire  moved 
through  the  air.  The  temperature  rise  of  a  coil  supplied  with  a 
constant  amount  of  power,  and  in  which  the  heat  loss  was  assumed 
to  be  proportional  to   the  temperature    rise,   was   given   by   the 

formula  9—6/     (l—e     »),  where  9  is  the  temperature    rise 

at  time  T,  0/  is  the  final  temperature  rise,  T  =  quantity  usually 
called  the  "  heating  time-constant,"  and  depends  upon  the  mass 
and  specific  heat  of  the  coil  and  on  the  radiating  surface.  The 
value  of  T  might  be  found  approximately,  for  a  transformer  or 
other  similar  machine,  by  observing  the  rate  of  decrease  of 
temperature  of  the  coils  per  degree  of  temperature  rise.  The 
heating  time-constant  was  the  reciprocal  of  this  quantity.  In 
order  to  estimate  it  the  transformer  might  be  run  for  a  short  time, 
the  former  supply  to  it  shut  off,  but  all  cooling  arrangements  left 
working,  and  the  rate  of  decrease  of  temperature  observed.  In  a  given 
case  the  temperature  ripe  of  j.  transformer  was  20°  0.  ;  the  power 
supply  was  cut  off  and  the  machine  allowed  to  cool.  The  tempera- 
ture fell  2°  C.  in  10  minutes,  therefore — 

Time  constant  = -. ^-r-    =  100  minutes. 

rate  of  cooimg  per     0. 

Theoretically,  the  temperature  rise  at  the  end  of  a  time  equal 
to  the  heating  time  constant  would  be  63'6  per  cent,  of  the  final 
rise.  At  the  end  of  a  time  three  times  as  great  as  the  heating 
time  constant,  this  temperature  rise  would  be  95  per  cent,  of  the 
final  rise,  and  this  time  for  a  heat  run  was  ample  for  all  practical 
purposes. 

Mb.  J.  S.  Peck  said  the  question  of  predetermining  the  tempera- 
ture rise  in  a  new  machine  had  been  and  was  still  a  most  difficult 
one.  Differences  of  50  per  cent,  in  the  temperature  rise  from  the 
calculated  values  were  not  uncommon,  and  in  most  cases  the 
temperature  rise  of  a  new  machine  was  predicted  from  previous 
tests  on  a  similar  machines  rather  than  from  calculations  of  heat 
conductivity  and  radiation.  The  authors'  paper  brought  them  a 
step  nearer  that  position  in  the  design  o  f  electrical  machinery  when 
empirical  rules  would  be  replaced  by  exact  mathematical  formuljE. 

Mb.  Catterson  Smith  referred  to  the  empirical  temperature 
formula  given  for  the  final  temperature  rise  of  the  surface  of  au 
armature,  which  he  understood  had  been  checked  by  the  authors  for 
turbo-machines  at  92  metres  per  second  peripheral  velocity.  He 
did  not  think  it  was  permissible  to  use  that  expression  as  it  stood 
for  other  types  of  machines,  and  very  different  values  of  velocity, 
for,  as  was  stated  in  the  paper,  the  cooling  depended  greatly  upon 
the  design  of  the  structure  for  ventilation,  and  he  thought  that  was 
the  explanation  of  the  difference  for  the  various  express  ions  quoted. 
He  was  not  quite  prepared  to  a^ree  that  the  formula  for  finding  the 
temperature  rise  of  the  surface  of  wire-wound  ooils  was  suitable  for 
use  in  machine  calculations,  owing  to  the  practical  impossibility  of 
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eetjmatinif  the  air  velocity  with  accuracy,  and  therefore  he  thonj^htaa 
exprfHKion  of  the  wame  form  aH  those  previouwly  taken  for  armature« 
bad  Boinethin^f  in  itH  favour.  He  pave  Home  empirical  linear  law 
equationH  taken  from  tests  on  the  field  coiln  of  multipolar  dynamoH  ; 
they  referred  to  coils  of  the  ordinary  type  wound  in  Iwbbins,  and 
not  Hplit  into  ventilated  sections.  The  Hurface  o  was  the  outside 
cylindrical  surface,  and  r  the  peripheral  velocity  of  the  armature  in 
metres  per  second. 

4.50 . 

o/w  X  (1  +  0-02  »)' 
.500 


Small  machines  /-"  C  = 


Medium  size  machines  t  C  = 


Large  machines  t°  C  = 


o/w  X 


(I  +  0-02«  v) 
540 


o/w  X  (]  +  0-024  t) 

In  the  case  of  totally-encloKcd  machines  it  was  found  that  as  all 
the  heat  had  to  be  dissipated  eventually  from  the  outside  surface  of 
the  carcass,  the  laws  of  temperature  rise  appeared  to  be  different. 
The  temperature  rise  of  electrical  machinery  was  often  of  the  form 
given  by  Dr.  Marchant,  but  it  very  often  departed  preatly  from  the 
simple  law  owinp  to  the  complex  nature  of  a  machine  when  con- 
sidered as  a  heatinp  body. 

Mr.  J.  Frith  said  that  this  paper  had  shown  how  important  a 
part  ventilation  played  in  the  desiprn  of  an  electrical  machine. 
Some  people,  even  including  certain  consulting  engineers,  seemed 
to  look  upon  a  fan  in  a  machine  with  distrust,  a.s  if  the  machine 
had  come  out  hot  on  test  and  the  fan  had  been  added  as  an  after- 
thought. Throughout  the  paper  it  had  been  assumed  that  nothing 
could  be  done  with  the  heat  until  it  appeared  at  the  surface.  Could 
not  some  method  be  found  for  controlling  the  position  of  the 
isothermal  surfaces,  say  by  putting  copper  foil  between  the  layers 
of  a  shunt  winding  in  some  such  way  as  grading  the  insulation 
of  a  cable  ?  The  piper  had  not  touched  upon  the  resistance  to  the 
passage  of  air  through  an  annular  space,  one  side  of  which  is  re- 
volving— €'.</.,  the  air-gap  of  a  dynamo.  Another  point  worth 
considering  was  the  Use  of  something  other  than  atmospheric  air 
for  cooling  entirely  enclosed  machines,  such  as  turbo-generators. 
If  compressed  and  cooled  air  was  admitted  into  the  case  of  such 
machines,  the  final  temperature,  at  any  rate,  could  be  controlled  ; 
©r  if  any  imperfect  gas,  such  as  COa,  were  employed  there  would  be 
-  a  possibility  of  utilising  some  of  the  energy  expended  in  the 
compression  by  allowing  it  to  expand  into  the  case,  and  so  cool 
itself. 

Mr.  K.  Fayb-Hansen  referring  to  the  resistance  of  air  space  as 
shown  in  fig.  1,  suggested  that  the  curve  be  drawn  asymptotic  to 
the  horizontal  line  at  the  value  of  1 ,800  and  not  900,  as  '.)00  was  a 
heat  resistance  between  one  surface  and  air,  whereas  when  the  air 
had  to  pass  from  one  surface  to  another,  it  would  have  to  overcome 
heat  resistance  from  surface  "  to  air,"  and  again  from  air  to  the 
outside  surface.  The  calculation  of  the  heat  conductivity  along 
-conductors  was  made  on  the  assumption  that  there  were  no  eddy 
current  losses  in  the  windings,  hence  in  practice  the  temperature 
difference  would  be  somewhat  greater  than  that  given  in  the  paper. 
Neglecting  the  radiation  by  heat  waves,  there  was  no  reason  why 
the  figures  for  armatures  and  field  coils  should  not  be  the  same  if 
they  could  be  reduced  to  the  same  basis,  i.e..  the  actual  air 
temperature,  and  the  actual  speed  relative  to  the  surface.  The 
speaker  believed  that  on  this  basis  the  coolinsr  constants  would 
depend  upon  the  speed  of  the  air,  the  conditions  of  the  surface, 
and  to  soine  extent  upon  the  temperature  and  the  specific 
heat  of  the  air,  but  would  not  be  influenced  by  the 
way  in  which  the  relative  speed  between  the  air  and 
the  surface  was  obtained.  In  the  case  of  a  cylindrical 
rotor,  rotating  in  a  cylindrical  stator,  the  relative  speed 
between  the  surfaces  and  the  air  could  probably  be  taken  as 
approximately  half  the  speed  of  the  rotor.  He  had  made  some 
careful  tests  regarding  the  cooling  effects  of  ventilating  ducts  in 
air-blast  transformers,  and  the  results  agreed  with  those  obtained 
by  the  authors  in  so  far  that  at  a  given  loss  the  cooling  coefficient 
ht  was  approximately  proportional  to  the  mean  velocity  of  the  air 
in  the  ventilating  ducts  (within  the  limits  measured  3-20  m./sec), 
the  ventilating  ducts  in  iron  being  from  l  in.  to  i  in.  wide.  He 
found,  however,  that  the  more  watts  to  be  dissipated  per  sq.  cm., 
i.f..,  the  higher  the  temperature  difference,  the  higher  became  the 
ijooling  coefficient.  In  calculating  the  amount  of  heat  taken  away 
Ijy  the  air  from  the  punchings,  the  authors  assumed  that  all  the 
increase  in  the  temperature  of  the  air  in  going  through  the  ducts 
was  due  to  the  heat  taken  away  from  the  iron,  whereas  a  part  of  it 
must  be  due  to  the  friction  of  the  air  on  the  side  of  the  punchings. 
In  this  respect  the  authors  had  over-estimated  the  cooling  coeffi- 
cients. Regarding  the  measurement  of  air  temperature,  it  seemed 
probable  that  the  reading  of  the  thermocouples  would  be  influenced 
somewhat  by  radiation  from  the  iron,  so  that  the  actual  air  tem- 
perature in  the  slots  was  probably  somewhat  smaller  than  that 
measured.  A  small  error  in  temperature  measurement  would 
largely  affect  the  result,  and  an  error  of  1°  C.  in  air  or  in  iron 
temperature  might  correspond  to  a  ditterence  in  the  coefficient  h, 
of  approximately  50  per  cent.  It  seemrd  that  the  authors'  tests 
regarding  the  actual  coefficient  to  be  used  in  calculating  the  watts 
per  sq.  cm.  of  cooling  surface  and  per  degree  C.  difference  of  tem- 
perature between  surface  and  air  were  not  conclusive,  but  that 
further  independent  tests  were  necessary.  The  tests  of  both  the 
Authors  and  the  speaker  did  prove  conclusively,  however,  that  with  a 
given  quantity  of  air  passing  through  the  machine  the  cooling 
effect  would  be  better  the  higher  the  speed  employed,  so  that  from 
ii  theoretical  point  of  view  it  was  advisable  to  make  the  cooling 
slots  as  narrow  as  possible  in  order  to  obtain  a  high  speed. 

Mb.  W.  Pollard  Digby  asked  whether  there  was  any  risk  of 
-the  values  obtained  for  tightly-wound  fibrous  materials  being 
-vitiated  by  the  infiltration  of  films  of  oil.     Further,  was  there  not 


a  ri»k  of  uncertainty  bein?  introduj^d  by  the  effect  'jf  the  infini- 
te-iimal  air  film  between  them  and  thick  material .'  Could  it  be 
a^.-iumed  that  the  thermal  coadu'^ttvity  of  iminlatias^  materiAls  wae 
indepeadeat  of  temperature  within  the  limiCa  expected  bj  deaignen 
of  majhine'i .' 

Mr  J.  G.  CUNLIFFE  said  that  football  matches  h»d  accounted 
for  very  heavy  loading  on  certain  Minoheater  tramway  route*  and 
in  one  district  it  was  found  nece«ary  to  loai  the  trolley  wire  to 
the  linait  of  its  carrying  capacity.  The  period  of  loading  beicu 
very  short,  neither  percentage  energy  lo3s  nor  preware  drip  was 
of  any  importance,  and  the  limit  wa-j  controlled  by  the  m<)itimr- 
point  of  the  solder  which  secured  the  line  to  the  ears.  ThM 
experience  led  to  a  very  careful  investigation  into  the  thermal 
characteristics  of  heavy  copper  condu'istors  at  high  current  deasitie*, 
and  in  one  particular  at  least  the  result  tou'ihe'i  the  present  paper. 
It  was  not  gf-nerally  realised  how  important  it  was  to  provide  a 
dull  black  surface  in  order  to  assist  in  dissipating  heat,  as 
illustrated  by  the  following  comparison  of  new  and  old  trolley 
wire : — 


Ampi.  p-ir  Temp,  rise 
sq.  in.     after  30  mio. 


(Reourkz. 


Nat  're.  Sectional  area. 

New  copper  wire      0.12.5  sq.  in.       4,800     1860'  F.       Surface  brigY. 

Old  worn  do.    ...      0*12       „  o.OOOi  J|285*  F.       Upper   surface 

black 

The  old  wire  which  had  been  in  service  had  a  dull  black  deposit 
of  atmospheric  impurity  on  its  upper  surface,  and  the  difference  in 
temperature  rise  of  75°  F.  was  due  to  the  superior  radiating  pro- 
perties of  the  blaf^k  film. 

Mr.  W.  Cramp  said  that  the  authors  had  set  out  lo  construct 
heat  circuit  equations,  but  having  established  some  of  the  relation- 
ships necesjary  for  these  equations,  they  did  not  proceed  to  calculate 
probable  temperature  rises  on  these  lines.  There  did  not  appear  to 
be  any  reason  why  simple  machines  should  not  be  so  worked  out, 
and  then  tested  to  ascertain  how  near  the  theoretical  was  to  the 
practical  result.  With  regard  to  the  formula  recommended  at  the 
end  of  the  paper,  containing  a  constant  divided  by  a  term  involving 
the  velocity,  it  was  not  clear  whether  the  figure  333  had  been  com- 
pared with  the  theoretical  result  in  the  first  part  of  the  paper.  He 
had  worked  out  the  result  published  by  the  National  Physical 
Laboratory,  and  found  that  although  333  might  be  taken  as  a  mean 
value,  there  were  many  cases  whe-e  the  constant  varied  nearly 
100  per  cent.  It  was  misleading  to  suggest  as  a  solution  a  formula 
which  might  have  such  an  error.  The  results  of  tests  at  the 
National  Physical  Laboratory  gave  the  following  ratios  of  mean 
temperature  rise  to  rise  by  thermometer  : — 3 

Taped  coils,  machine  light 17 — 2'3 

„  ,,  loaded  1'9 — 2'5 

Varnished  coils,  machine  standing  ...         ...  1*4 — 1'8 

„  „  .,  loaded       1'8— 2*2 

Coils  with  taping  removed,  machine  liarht...  1"2       -^ 

„  „  „  — gj  loaded  1'4. 

That  was  to  say  that  the  change  of  ratio  due  to  varnish  alone  was 
about  10  per  cent.,  and  in  some  cases  amounted  to  20  per  cent., 
which  was  an  extraordinary  result.  He  thought  that  anemometers 
were  totally  unreliable  instruments  for  measuring  air  quantities. 
He  agreed  with  the  previous  speaker  that  the  paper  formed  a  start- 
ing point  towards  the  solution  of  problems  involved  in  that  which 
was  now  the  real  limit  of  continuous-current  machine  design,  viz., 
temperature  rise. 


OUR  LEGAL  QUERY  COLUMN. 

\_Questu>}is  addremed  to  this  column  shiudd   be  written  an  one  tide 

of  the  paper  onlyj] 


"B.  E.  E."  writes  : — "I  shall  be  obliged  if  you  can  give  me  the  date 
of  your  legal  contributor's  article  on  a '^»se  which  was  decided  in 
the  Courts  some  four  years  ago,  referring  to  a  gas  compsmy  in 
London  supplying  a  consumer  within  the  area  of  supply  of  another 
authority  ;  the  case  was,  I  believe,  decided  against  the  company." 

*,*  The  case  alluded  to  was  Gas  Light  and  Coke  Co.  r.  South 
Metropolitan  Gas  Co.,  «i2  L.  T.  12ti.  It  appeared  that  by  the 
Mt-tro polls  Gas  Act,  1890,  See.  (5,  the  limits  of  each  gas  company 
then  supplying  the  metropolis  were  defined,  and  in  the  result,  each 
company  enjoyed  a  practical  monopoly  in  its  own  district.  One  of 
these  companies,  at  the  request  of  a  railway  company,  placetl  a 
meter  on  a  part  of  a  railway  station  lying  within  the  company's 
limits,  and  through  it  supplied  gas  to  other  parts  of  the  premises 
situated  outside  the  compauy's  limits,  and  within  the  limits  of 
another  company.  The  Court  of  Appeal  held  this  to  be  lawful,  on 
the  ground  that  the  sale  and  delivery  of  the  gas  took  place  at  the 
meter  ;  but  the  House  of  Lords  reversed  this  decision,  holding  that 
the  gas  was  supplied  where  it  was  consumed,  and,  therefore,  that 
the  company  were  transgressing  their  authorised  limits.  It  is  to 
be  observed  that  by  the  Electric  Lightmg  Act,  1909,  the  supply  of 
electricity  outs'uh'  the  area  of  supply  may  now,  under  certain 
conditions,  be  allowed  bv  the  Board  of  Trade. 
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FOREIGN   AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

S!P1IN. — The  followingr  statement  shows  the  rates  of  duty  leviable 
under  the  new  Spanish  tariff,  which  came  into  force  on 
January  1st  last,  in  so  far  as  it  aifects  electrical  and  similar 
^oods.  The  rates  under  the  old  tariff  are  also  given  for 
purposes  of  comparison. 

Old       New 
tariff,      tariff. 
Pesetas  per 
jOO  kg. 
Insulating  articles  of  mica  or  micanite  or  asbestos 
for   electrotechnical   purposes   (.vo    long   as   the 
Treaty  ivith  Switzerland  remains  in  forcfi)         ...       25  25 

Dynamos,  electromotors,  induction  coils,  resistance 
boxes,  transformers  and  governors,  weighing  up 
to   100  kg.  inclusive,  and  component  parts  of 

the  same      ...         ...  ...       75  75 

Dittoj  from  101  to  400  kg 75  71 

Switchboards  and  cut-outs,  weighing  up  to  400  kg., 

and  component  parts  of  the  same  ...         ...       75  75 

Dynamos,  electromotors,  induction  coils,  resistance 
boxes,  transformers,  governors,  switchboards 
and  cut-outs,  weighing — 

Prom     401  to  2,500  kg 37'50     37*50 

„      2,501  „  5,000  „  30  30 

5,001  kg.  upwards       ...       20  20 

(All  three  classes  .sv»  lonff  as  the  Treaty  vnth  Switzer- 
land rem  a  i  ns  i  n  fo rce.) 
Accumulators   and   electric  cells,    and    component 

parts  of  the  same 25  25 

Oable  and  wire  for  the  conduction  of  electricity, 
covered  with  textile  fibres,  with  or  without 
insulating  materials,  the  total  thickness  being 

1  cm.  or  more 45  45 

Other  cables  and  wires,  less  than  1  cm.  thick  ...     120         100 

Apparatus  for  telegraphs  and  telephones,  electric 
meters  and  the  like,  including  separate  parts 
of  the  same  {so  long  as  the  Treaty  trith  Switzer-  Per  kg.  Per  kg. 

land  remains  in  force~)       ...         2  2 

Arc  lamps,  and  parts  for  the  same,  except  carbons  2        TGO 

Carbons  for  arc  lamps ...  ...         ...         1  1 

Electrodes  for  metallurgy  and  other  similar  uses    ...      '10  "10 

Incandescent  lamps,  mounted...  ...         ...         ...         8  8 

Ditto,  unmounted  10  10 

100  kg.  100  kg. 
Winches,  and  separate  parts  of  the  same      22  20 

Note.— 25  pesetas  =  £1.     Kilog.  =  2'204  lb. 

TTNTTED  STATES.— In  view  of  the  many  questions  which  have 
arisen  as  to  the  interpretation  of  the  United  States  Govern- 
ment decision  regarding  the  free  entry  of  samples,  the 
Treasury  have  more  gpecifically  defined  the  scope  of  the 
decision,  and  have  laid  down  that  it  is  not  to  be  construed 
to  permit  free  entry  of  articles  suitable  for  use  or  sale  as 
merchandise  in  the  condition  in  which  imported.  Such 
articles  cannot  be  admitted  as  samples  unless  they  are  cut 
or  punched  or  conspicuously  and  indelibly  stamped  or 
priiited  with  the  word  "sample,"  in  such  manner  as  to 
prevent  their  use  or  sale.  Articles  not  so  cut  or  stamped 
will  be  assessed  with  duty  as  merchandise.  Articles 
imported  for  free  distribution  as  advertising  matter  rather 
than  as  commercial  samples,  if  suitable  for  use  or  sale  as 
merchandise,  will  be  assessed  with  duty.  Articles  reported 
by  the  Appraiser  as  samples  not  fit  for  use  or  sale  as 
merchandise  will  be  admitted  free,  notwithstanding  the 
same  may  have  an  invoiced  or  entered  value. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Oampiled  erpressly  for  this  Journal  by  Mesbhb.  W.  P.  Thompbok  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


1,121.    "Electric  motor  starters."    F.  B.  Cox.    January  15th. 
1,157.    "Telephone  service  meters."    P.  W.  Wail.    January  15th. 

1.165.  "  Method  of,  and  apparatus  for,  prr  ducing  mezzotint  stipple  and  other 
printing  plates  and  autographic  facsimile  and  other  telegraphic  records." 
H,  8.  Bridowatee.    January  16th. 

1.166.  "  Holders  for  electric  lamps."    A.  R.  Mulleh.     January  15th. 
1,168.     "  Circuit  interrupters  for  the  transmitters  of  electric  telephones." 

W.  A.  LooAN.    January  Ibth.     (Complete.) 

1.178.  "  Electric  lamps."    E.J.  Wilson.    January  15th. 

1.179.  "  Electric  lamps."     E.  J.  Wilson.    January  l.5th. 

1,W0.' "Incandescent  electric  lamps."    T.  W.  Lowden.    January  ICth. 

1.186.  "Appliances  or  means  for  mounting  incandescent  electric  lamps  and 
FMreotors  ttierefor."    A.  W.  Beuttell.    Januaiy  15ih. 

1,198.    "  Manufacture  of    hard    electrodes    for    secondary    batteries."      A. 
Wedekind.    January  16th.     (Complete.) 
1,803.    •'  Fuse  wire  carrier."    H.  Whittle.    January  16th. 

UaOS.  "Combined  electric  wire  connection  and  cord-grip."  G.  St.  J.  Day. 
«7aniuii<ir  16th.  '  ^ 


1,324.  "Safety  devices  for  electrical  apparatus  used  in  raines,  ezplOBivs 
works  and  the  like."     H.  Q.  Cotsworth.     January  16th, 

1,250.  "  Single-phase  alternating-current  repulsion  motors."  Sieukns 
ScHUCKKKTWEBKE  GiH.b.H.  (Convention  date,  January  16th,  1911,  Germany.) 
January  16th.     (Complete.) 

1,257.  "  Method  for  making  electrical  connection  to  (lie  outer  condnctor  of 
an  electric  wire  or  cable."  F.  Newman  and  Drake  &  Qorham,  Ltd. 
January  16th. 

1,264.  "  Electric  circuits  and  fittings  therefor."  J.  H.  Cave.  January  16th, 
(Complete.) 

1,274.  "  Electric  arc  welding."  A.  P.  Stromenqer.  (Convention  datOt 
August  28th,  1911,  Germany.)    January  16th.     (Complete.) 

1,280.  "  Transmitting  switch  apparatus  for  the  control  of  electric  motors." 
VicKEBS,  Ltd.,  and  H.  J.  CREyFjELD.    January  16th. 

1,288.  "  Electromagnetic  speed  indicators."  J.  Schuster.  (Convention 
date,  January  17th,  1911,  Germany.)    January  '6th.     (Complete.) 

1,295.  "Microphones."  J.  E.  Gerard.  (Convention  date,  January  18th, 
1911,  France.)    January  16th.     (Complete.) 

1,302.  "  Arrangement  of  electric  generator  chiefly  suited  to  the  lighting  of 
rail  and  road  vehicles."    A.  E.  Brewerton.    January  17th. 

1,808.  "Hoisting  gear,  winches,  or  the  like  operated  by  electric  motors." 
D.  Wilson.    January  17th. 

1,336.     "  Shades  of  electric  incandescent  lamps."    J.Farley.    January  17th. 

1,365.  "  Operation  of  direct-current  electric  motors."  J.  S.  Peck  and  8, 
EcKMANN.    Januai-y  17th. 

1,381.  "Current  inducing  apparatus."  C.  O.  Brkthbrick.  (Convention 
date,  January  17th,  1911,  United  States.)    January  17lh.    (Complete.) 

1.389.  "  Electric  fuses."  C.  H.  Wordingham  and  B.  R.  Gbotk,  January 
17th. 

1,395.    "  Magneto-electric  ignition  apparatus."    W.  Heyeb.    January  17th. 

1,435.     "  Electrical    vaporiser    for    internal    cr mbustion   engines."     A.    W,  ' 
Sclater.    January  18th. 

1,449.  "  Starting  switches  for  the  rntor  circuits  of  alternating-current- 
motors  having  wound  rotors  and  slip-rings."  J.  c».  Shaw  and  C.  R.  Shaw. 
January  18th. 

1.453.  "  Sparking  plugs."     W.  A.  Harber  and  H.  Fowlkr.     January  18th. 

1.454.  "  Electro-therapeutic  appliances."    C.  J.  Wilson.    January  18th. 
1,472.     "  Means  for  regulating  dynamos  and  electric  circuits  "     H.  Leitneb.- 

January  18th. 

1,474.    "  Variable  speed  dynamos."    H.  Leitner.    January  18th. 

1,528.     "  Miners' electric  safety  lamp."    S.  Fry.    January  19th. 

1,388.  "  Self-igniting  switch  electric  lampholder."  P.  A.  de  Otandy-Mendt.- 
January  19th. 

1,541.  "  Means  for  controlling  electrical  apparatus  from  a  distance." 
Siemens  Schuckertwebke  G.m.b.H.  (Convention  date,  January  20th,  1911 
Germany).    January  19th.     (Complete.) 

1,564.  "  Methods  of  neutralising  electric  charges  formed  on  textile  or  other 
materials  during  the  working  process."  Biemens  Bros.  &  Co.,  Ltd.  (Siemene 
and  Halske  Akt.-Ges.,  Germany.)    January  19th. 

1,555.    "  Method  of  neutralisirg  electric  charges  formed  on  textile  or  other 
materials  during  the  working  process.  "     Siemens  Bros.  &  l  o.,  Ltd.     (Siemens  ' 
and  Halske  Akt.-Ges.,  Germany.)    January  19th. 

1,569.  "  Means  for  conirollii  g  electrically-driven  apparatus."  H.  T.  ■ 
Holmes  and  Automatic  Advektising  Co.,  Ltd.    January  19th. 

1,609.  "Means  for  holding  globes  in  the  galleries  of  gas  and  electric  ligh^ 
fittings."     G.  Harkop.     January  kOih. 

1,646.  "  Elecciic  twitch  or  nd  fusrboards,  or  electric  switches."  E.  J. 
Selby  and  W.  PjiEtTON,  tradint  t  s  W.  Satiders  i  Co.    January  2Uth. 

1,658.  "  Registeijng  calls  b-iveen  loral  telephone  exchanges  provided  with 
automatic  seleclOl^."  Siemkn.s  Bi-os.  &  Co.,  Lid.  (Siemens  &  Halske,  Akt.- 
Ges.,  Germany.)     .January  2(Uli.     (Complete.) 

1,671.     "  Electrolytic  apparatus."     J.  T.  Niblftt.    January  20th. 

1.680.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.,  and  B»»-^ 
Garton.     January  20th. 

1.681.  "  Voltage  regulating  systems."  British  Thomson-Houston  Co.,  Ltv- 
and  E.  Garton.    January  20th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Hpeciflrations  in  the  following  list  mav  be  obtalnetfJ 
of  Messrs.  W.  P.  Tbonpbon  A  Co.,  285,  High  Holborn,  W.C.,  and  ■» 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1910. 


Circuit  suitable  for  use  in  connection  with  Automatic  Telephone  Systems. 

Western   Electric  Co.    (Telephon   Apparai  Fabiik    E.   Zwietusoh  &  Co.) 

24,995.    October  27th. 
Methods  of  and  Means  for  Clearing  Faults  on  High-Tension  Alternatins- 

CoKKENT  Systems.    R.  Tayl.  r.    i7,3>2.   October  8th.   (Cognate  applications. 

No.  2rf,5U  of  1910  and  No.  1,766  of  1911.) 
Brush-Holdehs  for  Dynamo- Electric  Machines.     J.  L.  Manufacturing  Ce,  ■ 

and  T.  L.  R.  Reed-Cooper.    27,119.    November  25th. 

Telephones.     P.  Climent.     29,f85.     December '21  st.     (May  27th,  1910.) 

Small-Arms  wiiH  ItLEcTKic  PjR'ng  Mechanism.    A.  Tepins.  29,714.  December 
21bt, 

MuLTI^LExTELEPHONYA^D  TELEGRAPHY.   G.  O.  Squier.   30,003.   December  34th, 
Magnetic   Lifting    Appliances   used    with   Cranes.     Steel,  Peech  &  ToKer, 

Ltd.,  and  H.  E.  Bowf  n.     30,075.     December  2Hth. 
Setting  of  any  Apparati  s  from  a  Distance.    Siemens  Bros.  &  Co.    (Siemens  ■ 

and  Halske  Akt.-Ges.)    ,S0,vy2.    December  SOth. 
Flaming  Arc  I  amps.    J.  L.  Dinsmoor.    30,319.    December  80th. 
PoRTABiE  Electric  Cluetfr  Lamps.    P.  Kirby.    30,343.    December  31st. 


1911. 

Gas-Pendantb  ArD  Electroliers.    J.  J.  Pasley.    738.    January  11th. 

Construction  of  Klectbio  Lamp  Signalling  Appab/tus,  specially  applicable 
FOR  Military  PuKPOsks.    R  Stewart  and  N.  Stoodley.  2,690.   February  2nd, 

Dynamo-Electrio  Machinery.  Lancashire  Dynamo  and  Motor  Co.  and 
R.  McLeod.    2,867.     February  4th. 

Electric  Firing  Devices  for  Ordnance.  William  Beardmore  &  Co., 
A.  Bremberg  and  A.  Banks.    6,'  17.     March  lOth. 

Electric  Motor  Starting  and  Protective  Drvtcks.  British  Thomson- 
Houston  Co.    (Geneial  Electricco.)    6,lb8.     Mardi  11th. 

Electric  Meters.  British  ThomBon-Hciiston  Co.  (Allgemeine  ElektrioitSts 
Ges.)    7,669.    April  3rd. 

Electric  TimeRj.lay8.  British  Tbomion-Honstoo  Co.  (Allcemeine  Elek- 
tricitiitB  Ges.>    7,89r>.     April  4th. 
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thp]  civils  axnd  the   consulting 

enginp:er. 


TiiKiiK  is  ail  old  proverb,  generally  hononred  in  the 
obser7aiu;e,  Uj  the  effect  that  one  should  speak  well  of 
the  dead ;  or,  at  the  least,  that  no  ill  should  be 
spoken  of  them.  It  is  somewhat  in  this  spirit  that  we 
again  refer  to  the  Association  of  Consulting  Engineers,  for 
although  its  death  has  not  yet  been  officially  announced,  it 
has  received  its  death  blow  at  the  hands  of  its  friends. 

Having  apotheosised  the  Institution  of  Civil  Engineers  as 
the  fount  of  honour  and  the  custodian  of  all  the  encineerin"- 
virtues,  it  has  sought  to  arrogate  to  itself  a  ray  of  the 
divine  effulgence  and  to  claim  a  lawful  kinship  with  the 
"  parent  Institution." 

From  the  first,  the  promoters  of  the  Association  have 
kow-towed  and  pandered  to  the  Civils,  and  they  have  made 
corporate  membership  of  that  Institution  an  essential  quali- 
fication for  membership  of  the  proposed  Association ; 
although,  in  deference  to  our  criticisms,  this  condition  was 
for  a  time  waived,  it  was  subsequently  restored,  doubtless  as 
an  act  of  filial  penitence  in  the  hope  of  receiving  the  parental 
benediction,  which,  as  it  now  appears,  had  been  previously 
withheld. 

"  It's  a  wise  child  that  knows  its  own  father,"  and  from 
the  letter  which  we  reproduce  below,  it  is  very  clear  that  the 
Institution  of  Civil  Engineers  disowns  all  paternal  responsi- 
bility in  connection  with  the  precocious  youngster. 

At  the  recent  inaugural  meeting  of  the  Association  a 
question  was  asked  as  to  the  attitude  of  the  Institution,  and 
considerable  importance  appeared  to  be  attached  to  this. 
In  reply  to  the  question  the  chairman,  ^Ir.  Swinburne,  com- 
menced to  read  a  letter  which  he  had  recei\ed  from  the  Council, 
but,  after  reading  the  opening  paragraph,  he  discovei-ed 
that  the  letter  was  marked  "  private  and  confidential,"  so 
the  contents  were  not  made  public  ;  the  chairman  remarked 
however,  that  the  gist  of  the  letter  was  that  the  Institution 
did  not  quite  see  the  necessity  for  the  new  Association.  This 
was  putting  the  matter  somewhat  more  milcily  than 
the  letter  warranted.  Apptirently  the  intention  of  the 
Council  was  to  indicate  as  gently  and  as  courteously  as 
possible  its  disapproval  of  the  proposals  of  the  Association, 
and  it  was  no  doubt  thought  that  in  view  of  this  opinion  the 
matter  would  proceed  no  further. 

Seeing,  however,  that  the  gentle  hint  conveyed  in  the 
letter  was  ignored,  and  that  the  promoters  of  the  Association 
persevered  in  their  attempts  to  form  a  boywtting  clique,  the 
Council  of  the  Civils  has  now  issued  a  copv  of  the  letter  tt> 
all  the  Corporate  members  of  the  Institution.  This  letter, 
copies  of  which  have  reached  us  from  several  sources,  reads 
as  follows  : — 

The  Institution  of  Civil  Engineers, 
Great  George  Street,  Westminster,  S.W. 

30  January,  1912. 

De:ir  Sir,  In  view  of  numerons  inquiries  addressed  by  members 
to  the  Council  and  this  office  as  to  the  position  of  the  Institution 
with  respect  to  the  formation  of  the  Association  of  Consulting 
Eno^ineers,  the  Council  consider  that  it  is  now  desirable  that  their 
views  on  the  subject,  as  expressed  in  a  Utter  written  by  their 
instructions  in  October  last,  should  be  made  known  to  the  Institution 
generally.  The  letter  referred  to  was  treated  as  at  that  time 
confidential  to  those  identified  with  the  proposal  to  form  the 
Association  ;  but  for  the  reasons  above  stated  the  Council  have 
directed  that  a  copy  of  it  (.appended)  should  be  communicated  to  the 
members. 

I  am,  yours  faithfully, 

J.  H,  T.  TUDSBEBT,  Secretary , 
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[Copij  of  the  Letter  referred  to.] 
A.  H.  Dykes,  Esq., 


1,  Victoria  Street,  S.W. 


28  Oetoler,  1911. 


Proposed  Association  of  Consulting  Engineers. 


Dear  Sir, — Referring  to  the  communications  received  from  you  on 
behalf  of  the  proposed  Association  of  Consulting  Engineers,  and  to 
the  views  expressed  by  members  of  the  deputation  which  was 
received  by  the  Council,  I  am  desired  to  say  that  the  Council  have 
considered  very  carefully  the  proposals  of  the  Association  and  the 
representations  submitted  by  the  deputation. 

The  Council  are  in  cordial  sympathy  with  the  objects  of  the 
deputation  in  so  far  as  they  are  directed  to  the  maintenance  of  a 
high  professional  tone  among  engineers  and  to  the  prevention  of 
abuses  which  operate  to  the  disadvantage  of  engineers  occupied  in 
private  practice. 

The  definition  of  a  "  consulting  engineer  "  obviously  presents  no 
small  difficulty,  and  apparently  no  complete  conditions  have  been 
laid  down,  the  fulfilment  of  which  would  entitle  an  individual  to 
claim  the  distinctive  title  of  consulting  engineer  which  members  of 
the  Association  propose  to  adopt. 

The  Council  hold  the  view  that  no  body  or  organisation  can  be  in 
a  position  to  give  a  better  and  more  satisfactory  professional  qualifi- 
cation than  the  Institution  itself  ;  and  it  is  obvious  that,  when 
possessed  of  such  a  qualification,  any  member  of  the  lustitutioii  who 
duly  adheres  to  its  rules  of  professional  conduct,  should  be  able  to 
exercise  freely  any  professional  engineering  functions. 

The  Council  also  observe  that  the  proposals  of  the  Association 
involve  the  omission  from  the  category  of  consulting  engineers 
of  persons  who  occupy  at  the  time  official  positions,  although 
they  may  be  at  the  same  time  frequently  called  upon  to  act  in 
a  consultative  capacity  in  engineering  matters  of  no  less  im- 
portance than  those  dealt  with  by  engineers  who  do  not  hold 
such  posts. 

It  is  thought  that  any  step  tending  to  exclude  from  advisory  and 
consultative  work  engineers  who  hold  official  positions  in  the 
various  branches  of  the  profession,  and  whose  experience  may 
specially  qualify  them  to  give  advice  on  matters  with  which  they 
are  conversant,  would  be  an  injustice  to  them  and  a  serious  loss  to 
the  public  interest. 

The  Council  feel  obliged  to  express  the  view  that,  under  the 
conditions  put  before  them,  it  would  be  undesiraljle  for  the 
Institution  to  lend  its  official  support  to  the  proposed  organisation. 

I  am,  dear  Sir,  yours  faithfully, 

J.  H.  T.  TuDSBERY,  Secretary. 

This  communication,  then,  assuredly  sounds  the  death- 
knell  of  the  Association  as  a  responsible  body,  and  it 
would  be  more  polite  than  truthful  to  say  that  we  regretted 
to  have  to  announce  its  passing  away.  Possibly  from  its 
ashes  may  arise  an  association  established  on  a  broader  basis, 
which  shall  command  the  confidence  and  support  of  the 
w^hole  body  of  technical  practitioners. 


It  is,  wo  believe,  generally  admitted  that  State  service, 
like  municipal  service,  is  not  conducive  to  the  display  of 
energy  and  smartness  on  the  part  of  the  employes  ;  we  do 
not  wish  to  cast  aspersions  on  the  character  of  a  large  body 
of  our  fellow-citizens,  but  the  fact  is  notorious,  and  is  the 
inevitable  outcome  of  the  conditions  of  service,  in  which,  as 
a  rule,  reasonably  good  conduct  and  a  moderate  output  are 
sufficient  to  enable  an  employe  to  remain  on  the  establish- 
ment for  life  ;  but  we  cannot  suppose  that  in  one  month 
the  habits  of  years  can  be  changed,  and  that  the  company's 
staff  has  lost  its  keenness  so  quickly.  In  common  fairness, 
at  least  a  year  should  be  given  to  the  Post  Office  to 
show  its  mettle  ;  the  present  attacks  can  only  be  ascribed  to 
political  or  other  extraneous  motives- 


Since  the  transfer  of  the  Nalrional  Tele- 
The  Telephone  ^^^^^    (,^_,g    undertaking     to    the    Post 

Office,  there  has  been  a  singular  outburst 
of  complaints  against  the  service  in  the  public  Press,  and  it 
is  freely  asserted  that  it  has  greatly  degenerated  in  efficiency. 
Specific  instances  of  delay  in  connection  and  other  faults  are 
quoted,  and  a  Telephone  Users'  Association  has  already  been 
formed  for  the  protection  of  the  subscribers. 

We  have  throughout  consistently  opposed  the  absorption 
of  the  company's  system  by  the  State,  holding  that  efficiency 
and  progress  were  more  likely  to  be  achieved  by  the  former 
than  the  latter,  and  that  the  multiplication  of  Civil  Servants 
was  a  grave  error.  Our  attitude  on  this  question  is  un- 
changed, but  we  cannot  help  feeling  that  the  present  agitation 
is  grossly  unfair  to  the  Post  Office.  Be  it  remembered  that 
the  staff,  the  operators  and  the  apparatus  so  recently  taken 
over  from  the  company  are,  with  few  exceptions,  absolutely 
the  same  as  under  the  old  regime.  Are  we  to  believe  that 
the  Government  service  is  so  demoralising  that  within  one 
month  the  system  has  been  reduced  to  a  state  of  chaos,  and 
that  the  operators  have  become  utterly  indifferent  to  the 
efficient  performance  of  their  duty  ?  Surely  this  is  an 
incredible  and  unworthy  suggestion. 

We  have  for  years  used  both  the  National  Tele])hone  (^o.'s 
service  and  that  of  the  Post  Office,  and  while  we  have 
certainly  found  the  former  quicker  and  more  satisfactory 
than  the  latter,  we  have  not  detected  the  slightest  difference 
between  the  service  in  December  and  that  given  in  January. 
It  is  no  better — l)ut  it  is  no  worse. 


A  CASE  which  involved  a  small  sum  of 
A  (Question  iin-  n^oney,  but  a  large  and  important  prin- 
T^ramwa**       ciple,      was     recently     decided     by     the 
Companies,      Registrar     of    the    Birmingham    County 
Court.     We  are  all  accustomed  to  notices 
along  a  tramway  route,  "  Cars  stop  here  if  required,"  &c. 
The     question     was: — Is     the    corporation     or    company 
responsible   for   the   running    the   trams    bound   to    carry 
out    the     promise     conveyed    by     such     a    notice  ?       In 
the   case   in   question   a  Mr.  Alfred   Crane,  who  lives   at 
Handsworth,    desired   to   go   with   a   party   of    friends  to 
play   golf.     In  order   to   get   to   the   railway  station  they 
desired  to  use  the  Birmingham  Corporation  Tramways,  and 
waited  accordingly  at  an  occasional   stopping   place.     The 
tram  which  was  due  failed  to  stop,  with  the  result  that  Mr. 
Crane  and  his  friends  lost  their  train,  and  were  compelled  to 
hire  a  wagonette,  thus  incurring  additional  expense  to  the 
amount  of   18s.     For  this  sum  he  brought  the  suit  in  the 
County  Court.     It  appeared  that  on  the  day  in  question 
the  car  had  been  delayed  owing  to  the  road  being  under 
repair,  and  an  inspector  who  was  on  board  had  told  the 
driver  to  run  past  the  spot  without  stopping.     The  Registrar 
gave  judgment  for  the   Corporation,  saying  :■ — "  I  do  not 
think  there  was  any  obligation  for  the  car  to  stop  at  White- 
hall Road.     I  am  quite  satisfied  that  the  inspector  did  what 
was  reasonable  in  sending  the  car  to  the  next  compulsory 
stop.     There  is  no  liability  to  run  to  time.     If  there  was, 
the  liability  of   the   Corporation   through   persons   missing 
trains  because  a  car  was  late  would  be  unlimited."     The 
decision  is  satisfactory  for  the  tramway   authority.     It  is 
manifest  that  no  one  responsible  for  the  working  of  a  tram- 
way system  could  guarantee  the  running  of  cars  to  time, 
having  regard  to  the  exigencies  of  traffic ;    but  the  legal 
point,  now  decided  by  the  Registrar,  is  that  the  posting  of  a 
notice  in  the  street,  and  the  usual  practice  of  running  cars  at 
regular  intervals  or  otherwise,   raises   no  implication,  and 
amounts  to  no  warranty.     While  respecting  the  decision  of 
the  learned  Registrar,  we  can  see  that  there  is  a  great  deal 
to  be  said  in  support  of  the  plaintiff's  case,  and  tramway 
companies   might   be  well  advised   to  devote  some  of  the- 
advertising  space  on  the  backs  of  tickets  to  a  disclaimer  of 
all  responsibility  for  the  consequences  of  impunctuality. 


It  is  not  often  that  the  Law  Reports 
A  Contract  to  ^-^^  ^^^  j^^^^,.}^  ^r^^gg  contain  anything 
Supply  Motive       ,  .  ,  , ,  ,.  w  •  ,  .1    •  . 

Power  in  New  '^^'^'^^h  throws  light  upon,  or  assists  the  inter- 

Soiiili  Wales,  pretation  of,  the  English  law  relating  to 
electricity.  In  the  case  of  The  Electric 
Light  and  Power  Supply  Corporation,  Ltd.,  v.  Cormack, 
which  was  heard  in  the  colony  last  year,  and  is  now  reported  in 
Vol.  XI  of  the  New  South  Wales  State  Reports  at  page  350, 
it  appeared  that  the  defendant  contracted  with  the  plaintiffs 
to  use  their  power  supply  for  his  works  for  two  years,  and 
not  to  install  any  other  form  of  motive  power  during  that 
period.  During  the  two  years  the  defendant  sold  his  works 
to  a  company,  of  which  he  became  the  manager ;  and  the 
company  installed  motive  power  other  than  that  supplied  by 
the  plaintiff's.  It  was  hsld  that  the  company  was  guilty  of 
no  wrong  in  installing  other  motive  power,  and  there  was  no 
reason  for  restraining  the  defendant  from  doing,  as  the  i 
ser\ant  of  the  company,  such  acts  as  the  company  might  ^ 
lawfully  do.  / 
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WOOD   AND    CONCRETE    POLES   IN  ELEC- 
TRICAL   SERVICE. 


By  W.  MANKTELOW. 


and  crcoaote   treatment,  and   the 
processes,  were  as  follows : — 

Untreated 

Zinc  chloride      

CreoHote  


relative   coste  of   theae 


Arersge  life. 

')  yean 

11      » 
16      .. 


B«UUve  eost. 

100 

1-20 
1-53 


(Concluded  from  puf/e  194.) 

Copper  Sulphate  Process  (Boucherie). — In  this  process  sap 
is  expelled  fnnn  the  wood  under  hi<^h  pressure,  and  u  strong 
solution  of  copper  sulphate  is  then  injected  from  the  end  of 
the  wood.  After  very  extensive  and  prolonged  trials,  par- 
ticularly on  the  Continent,  this  system  of  preservation  has 
fallen  into  general  disfavour.  Copper  sulphate  is  much 
inferior  to  creosote,  mercuric  chloride,  and  even  zinc  chloride 
as  a  germicide  and  fungicide  ;  weight  for  weight,  the  copper 
salt  is  fifty  times  as  costly  and  roughly  half  as  effective  as 
creosote.  By  this  process,  timber  must  be  treated  within 
a  few  days  of  its  felling,  and  it  is  exceedingly  difficult  to 
work  with  lengths  greater  than  l(;-20  ft.  The  general 
inferiority  of  the  protection  afforded,  to  that  given  l)y 
creosote,  is  shown  by  the  following  official  data  : — 


The  cost  of  creosoted  southern  pine  poles  to  the 
Birmingham  Railway  Light  and  Power  Co.  daring  1910, 
was  : — 


Length. 

Top  (lUmeter. 

Cost  per  pole 

30  ft. 

8  in. 

...       27s.  lOd. 

30  ft. 

10  in. 

...       338.  2d. 

30  ft. 

13  in. 

4.5b.  5d. 

35  ft. 

8  in- 

...       3l8.  5d. 

35  ft. 

10  in. 

...      398. 7d. 

Average  Life  of 


Poles  Impregnated  with  Copper 
Sulphate. 


Austria- 


Life  in  9  districts  varies  from  8'9  to  21'9  years. 
Average  life  for  ■whole  country        12'8  „ 

Germany—  „  .,  „  „  14-5  „ 

France  &  Holland  , ,  „  „  „  15'0  „ 

Corrosive  Sublimate  Process  {Kyari). — Protection  here 
depends  upon  the  formation  of  a  very  stable  substance  by 
the  interaction  of  a  weak  mercuric  chloride  solution  with  the 
albumen  of  the  wood  treated.  A  solution  of  corrosive 
sublimate  in  water  (1  lb.  of  sublimate  to  10-15  gallons  of 
water),  is  placed  in  a  wooden  vat  so  built  that  no  metallic 
parts  can  come  into  contact  with  the  solution.  Though  one 
of  the  earliest  protective  processes  evolved  (patented  1832), 
this  system  has  proved  very  effective,  and,  under  favourable 
circumstances,  is  a  close  rival  to  creosote  (Table  III).  A 
serious  disadvantage  is  the  possibility  of  surplus  sublimate 
being  washed  out  by  rain,  thus  endangering  the  purity  of 
well  water  in  the  neighbourhood  besides  reducing  the 
efficacy  of  the  pole  protection. 

Zinc  Chloride  Process  {Burnett). — Consists  in  forcing  an 
aqueous  solution  of  zinc  chloride  into  the  pores  of  the  wood, 
under  considerable  pressure.  This  salt  is  a  good  germicide 
and  exerts  a  considerable  waterproofing  action  ;  its  use  will 
double  the  life  of  most  pole  timbers  (see  Table  III.) 

With  the  object  of  preventing  the  leaching  out  of  zinc 
chloride  from  the  treated  timber,  Rutgers  has  introduced  a 
modification  of  the  original  Burnett  process,  in  which  an 
emulsion  of  zinc  chloride  and  creosote  oil  is  injected  under 
pressure,  being  meanwhile  kept  in  uniform  mixture  by  a 
centi'ifugal  pump.  The  theory  of  the  process  is  that  the  oil 
should  remain  in  the  surface  pores,  there  forming  a  water- 
proof coating.  There  seems  great  difficulty  in  securing 
sufficient  penetration  of  the  emulsion,  and  the  process  has  so 
far  had  but  limited  application. 

MisceUaneous  Impregnating  Processes. — Among  the  older 
processes  may  be  noted  Blythe's  (in  which  crude  carbolic 
acid  is  forced  into  the«  dried  timber),  and  a  process  which 
simply  exposes  the  wood  to  live  steam  at  about  200  lb.  per 
sq.  in.  Under  the  combined  influence  of  heat  and  pressure, 
the  sap  in  the  wood  is  chemically  changed,  and  acquires  a 
certain  preservative  value. 

The  Austrian  Postal  and  Telegraph  Bureau  claimed  to 
have  secured  results  equal  to,  or  better  than,  those  given  by 
creosote  by  treating  pine  fir  and  spruce  poles  with  acidic 
zinc  fluoride  (ZnF2  2?IF).  Favourable  reports  are  also 
current  respecting  the  value  of  "  bellite  "  (sodium  fluoride 
-h  dinitrophenol  -f  aniline  oil)  as  an  impregnator. 

6^05/  of  Treatment. — The  data  shown  hi  Table  III  are 
compiled  from  exhaustive  reports  by  the  German  postal 
authorities  and  various  American  bodies ;  though  actual 
costs  vary  considerably  with  locality,  soil  and  climate,  the 
relative  values  shown  are  representative. 

With  these  figures  may  be  compared  the  experience  of  a 
large  American  traction  company  concerning  the  treatment 
of  track  ties  (which  are  subject  to  much  the  same  con- 
ditions as  pole  butts).     The  lives  reached  by  zinc  chloride 


(The  average  cost  per  pole  for  180,000   untreated  pine  poles  of 
various  lengths  used  in  the  U.S.A.  daring  1909  was  lis.  7d.) 

CoxcEETE  Poles. 

In  the  construction  of  these  fx^les,  from  4  to  12  reinforc- 
ing members  are  fixed  symmetrically  in  a  horizontal  wooden 
or  metallic  mould  to  form  a  skeleton  round  which  a  suitable 
concrete  mixture  is  then  well  tamped.  The  most  common 
pole  sections  are  circular,  square  and  hexagonal,  and  it  is 
usual  to  taper  the  poles  at  the  rate  of  1  in  from  100  to  200, 
(1  in  120  is  very  common).  By  casting  the  pole  with  a 
central  tunnel,  an  improved  utilisation  of  material  is  secured, 
and  a  very  convenient  duct  is  provided  in  which  to  cany 
electrical  conductors  away  from  all  risk  of  mechanical  or 
climatic  damage. 

A  suitable  concrete  mixture  is  one  part  of  cement  to  two 
of  sand  and  three  or  four  of  crushed  marble,  limestone  or 
other  aggregate  (in  :^  in.  to  |  in.  pieces).  As  reinforcement, 
|-  in.  to  f  in.  steel  rods  or  bars  may  be  employed.  These 
should  never  be  oiled  or  painted,  as  has  been  suggested  by 
some  misguided  persons  ;  such  preliminary  protection  Ls 
quite  unnecessary,  and  merely  reduces  the  bond  between  the 
concrete  and  the  steel  from  300-800  lb.  per  sq.  in.  to 
10-100  lb.  per  sq.  in.,  i.e.,  to  a  negligible  value.  To  increase 
the  total  cohesion  between  the  concrete  and  the  steel  rods, 
the  latter  may  be  twisted.  Excellent  results  have  been 
secured  in  Oklahoma  by  reinforcing  concrete  distribution 
line  poles  with  12  :^-in.  twisted  bars,  each  placed  under 
11,000  lb.  tension  till  the  concrete  has  set  thoroughly. 

TABLE  IV.— AiiERicAX  Concrete  Poles  (cf.  Table  I). 


Purpose. 


Tungsten  lamps      — 


Heavy  'graph  / 
and  'phone i 


Transmission 
line 


No. 

Length 

Diameter. 

used. 

ft. 

Base.  1  Top. 

12 

1 

1 

—    ( 

— 

25 

8  in. 

5  in. 

— 

35 

11  in. 

7  in. 

— 

35 

U  in. 

6  in. 

200 

35 

Taper 

1/120 

— 

65 

Taper 

1/120 

1,000 

35 

16  in. 

7  in. 



25 

— 

Section, 


;  i,oc 


Circular  Hollow 

Square 

Circular 

Square 

Sq.  Chamfered 

Sq.  Chamfered 

Hexagonal 

9  in.  to 

2  in.  centre 

hole. 


Weight     Cost 
lb.      per  pole 


1,185 

2,600 

5.300 

17.300 

2.000 


169. 
303. 
343. 
60s. 


34s. 
24  s, 


The  moulds  or  "  forms  "  used  (which  are,  of  course,  in 
two  parts)  may  be  of  wcKid  or  J-in.  galvanised  iron,  with 
stifFeners  at  intervals.  If  it  is  desired  to  cast  hollow  poles, 
a  tapered,  preferably  telescopic,  core  piece  must  be  used, 
and  this  must  be  removed  directly  the  surrounding  concrete 
will  bear  its  own  weight  ;  otherwise  it  may  be  impossible  to 
release  it  later.  The  number  of  cores  required  is  only  half 
the  number  of  forms  in  use. 

The  "  walls "  cf  hollow  poles  should  be  at  least  2-8  m. 
thick,  and,  in  any  case,  the  reinforcing  steel  should  at  no 
point  be  covered  with  less  than  1  in.  of  concrete.  A  con- 
siderable economy  may  be  realised  by  casting  such  Ix^lt  holes 
as  may  be  required  for  attachments  to  the  pole,  during  the 
maiuifacture  of  the  latter  ;  ragged  bolts,  and  even  cross-arm 
structure.^  (galvanised  or  plain  rolled  sections)  can  be  cast  in 
the  pole  at  negligible  cost. 

Costs  and  Erection. — Accordmg  to  size  and  design,  the 
cost  of  a  pair  of  "forms"  may  range  from  £9  to  £20.  A 
gang  of  five  men  working  on  12-lG  forms  should  make  G-8 
poles  per  day.  The  poles  "  set "  m  the  moulds  for  two  days, 
and,  after  lying  for  a  further  four  days,  they  are  seasoned  for 
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not  less  than  ten  days  before  nso  ;  a  lontrer  seasoning  period 
is  very  desirable.  Strengthening  of  the  pole  with  age  goes 
on  for  a  very  long  time,  poles  which  have  been  in  nse  for 
some  yeare  being  considerably  stronger  than  those  newly 
erected. 

The  erection  of  concrete  poles  is  effected  by  the  same 
means  as  are  employed  for  wooden  poles.  Main  strength 
alone  snffices  for  the  smaller  sizes,  but  a  derrick  is  necessary 
for  larger  poles.  From  5  to  7  ft,  of  the  pole-butt  is  buried 
according  to  the  nature  of  the  foundation  ;  in  marshy  dis- 
tricts, a  deeper  submersion  may  be  necessary,  and,  in  such  a 
case,  it  is  desirable  to  brace  the  pole  to  a  creosoted  rough 
timber  foundation  raft  or  grill  (from  5  to  8  ft,  sq,),  placed 
about  5  ft.  below  ground  level :  the  pole  may  penetrate  this 
grill  to  any  desired  depth,  and  the  footing  should  be  filled 
in  with  rock  and  clay.  A  span  of  100  to  150  ft,  is  suitable 
for  small  poles,  rising  to  200,  300,  or  even  500,  ft.  on 
heavy  Une  and  high-tension  transmission  routes. 

Owing  to  their  weight  and  indivisibility,  concrete  poles 
should  be  built  as  near  as  possible  to  the  site  of  their 
utilisation. 

Some  idea  of  the  weight  and  cost  of  concrete  poles  for 
various  purposes  may  be  gleaned  from  Table  IV  summarising 
the  equipment  used  in  a  number  of  American  towns  where 
this  type  of  pole  has  been  more  or  less  widely  adopted  ;  it 
is  interesting  to  note  that  in  Oklahoma,  concrete  poles  for 
ordinary  central  station  distribution  service  have  been 
adopted  as  standard,  after  careful  trials  extending  over  the 
past  four  years. 

The  weight  of  reinforced  concrete,  as  used  in  the  present 
service,  varies  from  100  to  160  lb.  per  cb,  ft,,  the  corres- 
ponding weights  of  various  timbers  being  : — 


In  short,  reinforced  concrete  construction  affords  an 
excellent  and  economical  substitute  for  wood  in  every  pole 
service  to  which  the  latter  is  at  present  applied,  but  the 
concrete  must  at  no  point  be  expected  to  act  as  an  electrical 
insulator  or  the  reinforcing  bars  will  be  speedily  destroyed 
and  the  entire  replacement  of  the  pole  will  be  necessary. 


Fir,  red  larch,  pine 

...     30—42  lb.  per  cb.  ft 

White  cedar,  new 

...         39 

Ditto,  seasoned  one  year 

25 

Chestnut... 

,..     34—43 

Oak          

...     50—60 

The  initial  outlay  on  reinforced  concrete  poles  of  the 
class  here  considered,  usually  lies  between  Is.  and  2s.  per  ft. 
of  length,  and  averages  Is,  3d,  per  ft,  (U.S.A.  values,  since 
little  work  has  yet  been  done  in  England  in  this  direction). 
Now,  the  mean  price  of  cedar  poles  in  the  States  was  7s,  8d, 
each  in  1909  (see  Table  I) — i.e.,  about  4d,  per  ft,,  assuming  a 
mean  length  of  25  ft.  Thus  the  cost  of  concrete  poles 
appears  to  be  three  or  four  times  as  great  as  that  of  wooden 
poles,  but  it  must  be  remembered  that,  in  this  comparison, 
the  concrete  poles  are  artistic  products,  ready  for  immediate 
erection  in  any  surroundings  and  provided  with  all  the 
necessary  attachment  sockets,  bolts,  &c,,  whereas  the  wooden 
poles  are  as  delivered  untreated  from  the  timber  yard.  Much 
lower  relati^'e  costs  of  concrete  poles  are  claimed  by  some 
American  makers,  but  it  is  not  clear,  in  such  cases,  to  what 
stage  of  the  manufacture  the  estimates  refer.  Taking  the 
overall  cost  from  raw  material  to  finished  pole  placed  in 
service,  it  appears  that  concrete  construction  is  50 — 100  per 
cent,  more  costly  than  wood,  but  the  additional  outlay  is 
justified  by  the  more  pleasing  result  and  by  the  negligible 
cost  of  attending  to  and  repairing  the  concrete  poles.  No 
estimate  can  yet  be  made  of  the  life  of  well-made  reinforced 
concrete  poles,  but  the  demolition  of  certain  poles  which  had 
been  in  use  for  seven  years  showed  no  trace  of  surface  or 
internal  deterioration  or  moisture  infiltration  at  any  point. 

Briefly  reviewing  the  advantages  and  disadvantages  of 
reinforced  concrete  poles — for  telegraph  and  telephone  lines, 
central  station  distribution  lines,  lamp-posts  and  trolley- 
poles — as  apparent  from  the  present  state  of  their  develop- 
ment, we  may  say  that : — 

Reinforced  concrete  poles  are  applicable  to  any  special 
requirements,  mechanical  or  architectural.  They  are  dear 
and  heavy,  but  they  can  be  built  as  near  as  desired  to  the 
site  of  the  erection,  and  being  practically  everlasting,  their 
net  annual  cost  is  probably  less  than  that  of  wooden  poles. 
For  a  number  of  years  the  strength  of  the  pole  actually 
increases,  and  should  failure  occur  at  any  time,  the  pole  will 
rarely  actually  fall.  A  surprising  degree  of  flexibility  is 
attainable.  Thus,  a  certain  type  of  hollow  pole,  30  ft,  long, 
tapering  from  10  in,  to  7  in,  diameter  and  havhig  2|-in. 
walls  and  12  |-in,  twisted  bars  as  reinforcement,  gave  2|  ft. 
deflection  without  sustaining  injury,  when  subjected"  to 
1,500  lb,  lateral  top  pull. 


RAILLESS    TRAMWAYS. 


[from  a  legal  contributor.] 


In  view  of  the  interest  that  is  being  taken  in  so  many  parts 
of  the  kingdom  in  railless  "  tramways,"  consideration  may 
be  given  to  the  legality  of  this  form  of  locomotion.  Could 
it  be  established  without  the  sanction  of  an  Act  of  Par- 
liament ? 

A  moment's  reflection  will  show  that  this  particular  form 
of  "  tramway  " — one  adopts  the  word  for  want  of  a  better — 
is  wholly  different  from  that  with  Avhich  we  are  generally 
familiar.  In  the  first  place,  it  need  involve  no  interference 
with  the  surface  of  the  street — a  matter  of  importance  both 
from  the  legal  and  the  practical  point  of  view.  In  law  the 
rights  of  a  highway  authority  are  such  as  to  enable  that  body 
to  prevent  any  person  laying  tramlines  in  a  roadway,  because 
the  works  must  inevitably  involve  interference  with  traffic. 
Again,  in  the  case  of  an  ordinary  electric  tramway  worked  on 
the  overhead  system  which  invoh'ed  the  use  of  poles  embedded 
in  the  footway,  it  is  clear  that  such  poles  would  interfere  with 
the  use  of  the  street  for  vehicular  or  foot  traffic,  and  would 
be  pre^'Cnted  by  the  Courts  at  the  suit  of  the  local  authority. 
It  is,  however,  important  to  remember  that  the  overhead 
part  of  an  electric  tramway  system  may  conceivably  be 
erected;  and  be  allowed  to  remain  in  position,  without 
involving  any  interference  with  the  rights  of  persons  using 
the  road  in  the  ordinary  way.  The  soil  of  a  highway 
belongs  to  each  owner  of  the  soil  on  either  side  usque  ad 
medium  filum  viae.,  and  each  such  owner  is  entitled  to  make 
use  of  his  property  as  he  chooses,  provided  he  does  not 
interfere  with  the  right  of  the  public  to  pass  and  repass 
along  the  road.  In  the  enjoyment  of  his  right  he  would  be 
at  liberty  to  allow  wires  to  be  suspended  over  his  freehold. 
Cross  wires,  which  at  the  present  time  are  often 
used  for  suspending  trolley  wires,  might  be  affixed  to 
the  walls  of  adjoining  houses  or  to  poles  in  the  gardens  of 
the  frontagers.  By  this  means  the  trolley  wires  could  be  sus- 
pended over  the  highway  without  any  interference,  temporary 
or  permanent,  with  the  traffic  passing  beneath.  Leaving 
out  of  consideration  the  question  of  feeders,  which  might 
conceivably  be  laid  on  property  adjoining  the  highway,  it 
will  be  seen  that,  so  far  as  the  highway  authority  is  con- 
cerned, the  main  part  of  a  railless  tramway  could  be  laid 
by  private  individuals  without  any  interference  by  the 
highway  authority  as  such. 

The  fact  that  a  highA^ay  or  other  local  authority  which 
does  not  own  the  soil  of  the  roadway  is  unable  to  prohibit 
the  erection  of  wires  in  the  manner  above  described,  is  well 
established  by  numerous  decisions.  For  instance,  in 
Finchley  Electric  Light  Co.  v.  Finchley  Urban  District  Council 
(1903")  1  Ch.  437,  the  plaintiffs  were  a  limited  company 
supplying  electricity,  but  without  any  statutory  powers. 
The  defendants  cut  the  wires  and  threatened  to  cut  any 
wires  which  the  plaintiffs  should  carry  over  any  street 
within  their  district.  Upon  theii-  bringing  an  action  for  an 
injunction  and  damages,  it  was  held  that  the  local  authority 
had  no  right  to  interfere.  No  statute  smce  passed  has 
modified  the  rigour  of  this  decision. 

So  long  as  the  regulations  of  a  local  authority  made 
pursuant  to  the  Public  Health  Acts  Amendment  Act,  1890, 
as  to  overhead  wires,  the  requirements  of  the  Postmaster- 
General  for  the  protection  of  telegraph  and  telephone  wires, 
and  the  Regulations  of  the  Board  of  Trade,  made  pursuant 
to  the  Electric  Lighting  Act,  18S8,  are  complied  with,  it 
seems  that  the  overhead  part  of  a  railless  tramway  system 
could  be  set  up  without  any  special  Act  of  Parliament.  It 
has  been  decided,  of  course,  that  a  tramway  company  which 
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lays  down  unauthorised  lines  is  guilty  of  a  trespass,  and  may 
be  sued  arxordingly  (Bidefcrd  U.D.C.  v.  Bideford  and 
Appledore  Railway  (1903j,  68  J. P.  123;  ;  but,  as  has  been 
shown  above,  such  interference  with  the  surface  is  not 
rtbsohitely  necessary  in  the  Cii8(!  of  a  railless  system. 

The  foreo;oiu<;  statement  of  the  law  iipplios  only  to  tiie 
case  of  a  milless  tramway  proposed  t/y  be  .worked  by  a 
private  company.  A  municipality  could  not  expend  any  part 
of  the  ratepayei-s'  money  in  promotinj^  a  railless  scheme. 
Nor,  indeed,  would  the  establishment  of  siich  a  system  be 
very  feasible  without  the  consent  and  co-operation  of  the 
l(M;al  authority. 


A    NEW    ELECTRICAL    SHIP'S     TELEGRAPH 

APPARATUS. 


The  electric  transmission  of  signals  is  in  widespread  use  on 
war  ships  as  well  as  merchant  ships,  in  railway  and  mining 
work,  in  electric  generating  stations  and  in  many  similar 
situations.  It  is  generally  worked  by  direct  current,  l)ut 
many  cases  occur  in  vvhicli^  the  use  of  alternating  current 
would  be  a  convenience,  and  the  following  apparatus,  due  to 
Heir  Carl  Meyer,  of  Hamburg,  enables  this  to  be  done, 
and  is  said  to  form  a  more  certain  and  quick  trans- 
mission scheme  than  those  hitherto  used.     The  arrangement* 


If  six  positions  of  the  indicator  are  inaofficient,  the  writer 
shows  that  this  number  may  \je  double<J  by  simply  making 
the  controller  at  one  joint  reverse  the  oonnectious  of  the 
receiver  rotor  to  the  supply,  provided  that  some  la?  is  present 
between  the  currents  and  the  voltages  of  the  re':^iver  staujr 
coils — a  condition  which  is  generally  present,  or  can  be  easily 
arianged  for  artificially. 

The  numlxfr  of  positions  can  Ije  still  further  iocrease^l  by 
JJ  or  irmltiples  of  12  by  the  simple  device  of  intnjducinK 
\arious  values  of  inductance  into  the  receiver  rotor  circuit 
at  definite  jxnnts  in  the  rotation  of  the  transmitting 
controller. 

Where,  however,  sucii  huge  numbers  oi  j/jsitions  are 
required  a  simpler  arrangement  is  usually  employed.  This 
consists  in  replacing  the  transmitting  rx)ntroller  by  a  praall 
induction  motor  with  single-phase  rotfjr  c-arrying  the  trans- 
mitting printer.  The  stator  of  this  transmitter  is  conn*^ied 
to  the  same  supply  as  the  stJitor  of  the  receiver,  whilst  tlie  rotor 
winding  of  the  transmitter  is  connected  electrically  U>  the 
rotor  winding  of  the  receiver  and  supplies  the  latter  with  itH 
working  current.  The  transmitter  rotor  Vx^ug  held  at  rest 
at  any  point  in  its  rotation  is  cut  byth:;  flu.x  of  the  revolving 
field  set  up  by  its  stator,  and  has  an  alternating  cun'ent 
induced  in  it  which  reaches  its  maximum  instantaneous  value 
at  a  different  instant  (relatively  to  the  supply  alternations; 
for  each  positi(jn  of  the  rotor.  The  transmitter  is,  in  fact, 
nothing  else  than  the  well-known  phase-shifting  transformer. 
By  its  use,  theoretically,  an  infinite  number  of  indicator 
positions  is  obtainable',  since  the  receiving  rotor  will  move 


c-  ^ 


r         A 


Figs.  1—6.— Connections  of  Controller  Type  of  Apparatus. 


is  based  on  the  same  principle  as  that  of  the  ordinary  rotary 
synchroniser,  viz.,  the  interaction  between  the  rotor  and 
statoi'  of  an  induction  motor  in  which  both  rotor,  and  stator 
are  supplied  from  outside  with  independent  currents  of  the 
same  frequency. 

If,  for  instance,  an  induction  motor  is  constructed  with  an 
ordinary  three-phase  stator  connected  to  a  three-phase  supply 
and  with  a  rotor  carrying  a  single  coil  supplied  from  one 
phase  of  the  same  supply,  the  rotor,  if  left  free  to  move,  will, 
automatically  set  itself  in  such  a  position  that  at  the 
instant  when  the  flux  produced  by  the  rotor  coil  is  a  maximum, 
the  direction  of  this  flux  coincides  with  the  direction  occupied 
at  that  instant  by  the  steadily  rotating  field  set  up  by  the 
stator.  A  pointer  fixed  to  the  rotor  will,  therefore,  come  to 
rest  at  a  definite  point  on  the  periphery.  If  the  phase 
relation  of  the  rotor  and  stator  currents  is  changed,  for 
instance,  by  connecting  tlie  rotor  to  a  different  phase  of  the 
supply,  or  by  inserting  a  choking  coil  in  the  rotor  circuit, 
the  rotor  and  its  pointer  will  move  into  another  definite 
position,  and  come  to  rest  there  again. 

The  receiver  of  the  new  apparatus,  then,  consists  in 
principle  of  a  small  two-pole  induction  motor  with  single- 
phase  rotor  winding  supplied  through  two  flexible  leads  or 
through  two  collector  rings. 

The  stator  is  supplied  from  a  two  or  three-phase  supply  if 
this  is  available,  or,  if  preferred,  from  a  single-phase  supply 
^'ith  the  necessary  phase-splitting  device,  as  used  in  single - 
phase  induction  motors,  for  producing  a  rotating  field.  The 
rotor  is  supplied  permanently  from  one  phase  of  the  same 
supply. 

The  transmitting  device  may  take  the  form  of  a  small 
drum  controller,  which  serves  to  vary  the  connections  of  the 
stator  to  the  supply  generator.  AVith  a  three-phase  supply 
six  such  variations  are  possible,  as  is  shown  in  figs.  1  to  G, 
where  a  b,  b  c  and  c  a  represent  the  supply  generator  wind- 
ings, and  1-2,  2-8  and  8-1  represent  the  receiver  stator 
windings. 

'  E.T.Z.,  May  25th  and  June  Ist,  1911. 


into  exactly  the  same  position  in  its  stator  as  that  occupied  by 
the  transmitting  rotor  at  any  given  time. 

The  number  of  leads  required  between  the  transmitting 
and  receiving  stations  is  also  reduced,  but,  on  the  other  hand. 
the  weight,  cost  and  power  consumption  of  the  transmitter 
are  increased,  so  that,  unless  the  number  of  indicator  positions 
is  verv  larjje  or  unless  the  signals  are  to   be  simultaiuHnislv 


Fio.  7.— CoiiFONKNT  Parts  op  Combined  Rkckivkr  and 
Transmitter. 

delivered  at  a  large  number  of  receiving  stations,  the  controller 
type  of  transinitttr  is  usually  preferred. 

ft  is  common  in  telegraph  installations  to  require  the 
signals  received  to  be  repeated  to  the  transmitting  station  as 
a  check -on  the  accuracy.  For  this  purpose,  a  receiver  and  ti 
transmitter  are  generally  combined  together  in  a  single  stand. 
Fig.  7  shows  the  component  parts  of  such  a  combined  set 
dismantled.  In  this  c<ise  a  controller  form  of  transmitter 
has  been  employed  and  the  signals  are  indicated  on  a  large 
clock  face  fixed  horizontally  on  the  top  of  the  stand. 

Fig.  8  shows  the  connections  for  an  installation  ctnisisting 
of  four  motor-cransmitters  and  four  receivers.     A  three-phase 
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supply  is  shown,  and  one  of  the  three  supply  mains  is  used  as 
a  common  return  for  all  the  rotor  circuits,  so  that  only  a 
single  lead  per  instrument  is  required  besides  the  three  mains 
running  round  the  whole  system,  which  would  normally 
form  part  of  the  ordinary  lighting  system  of  the  building  or 
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ship.  Fig.  9  shows  the  same  installation  worked  with  con- 
troller transmitters.  In  this  case  four  leads  per  instrument 
are  necessary. 

The  apparatus  has  proved  quick  and  reliable  in  practice, 
even  when  workuig  over  long  distances,  e.g.,  Z\  miles,  using 
only  telephone  wire  of  -0016  sq.  in.  section.  Variations  of 
voltage  or  frequency  of  ±10  per  cent,  have  no  appreciable 
effect.     The  power  consumed  is  only  about  50  watts. 


CORRESPONDENCE. 


Letters  receired  by  m  after  5  P.M.  ON  Tuesday  caniiot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  viomeTit.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  Electric  Vehicle. 

I  have  read  with  the  greatest  interest  the  leading  article  in 
your  issue  of  January  26  th,  and  on  behalf  of  my  company  I 
thank  you  for  your  thorough,  yet  brief,  exposition  of  what 
you  truly  call  the  immense  field  for  development  offered  by 
the  electromobile. 

I  thoroughly  appreciate  the  brevity  with  which  you  have 
touched  on  the  field,  and  the  method  in  which  you  have 
endeavoured  to  explain  the  many  ipoints  which  touch  upon 
the  history  of  the  development  of  the  electric  vehicle  and 
the  handicap,  both  commercially  and  otherwise,  to  which  the 
development  cf  the  electric  vehicle  has  been  subjected.  I 
will  endeavour  to  join  forces  with  you  on  a  question  of 
brevity,  and  I,  therefore,  propose  to  set  out  certain  points 
which  may  be  of  interest  to  your  readers  and  yourselves. 

I  think  on  this  first  point  I  must  regretfully  join  issue 
with  you  on  the  question  of  comparing  the  business  of  the 
electric  vehicle  here  with  that  of  the  States.  Most  certainly 
is  the  electric  vehicle  widely  adopted  'in  the  States,  but 
the  reasons  for  its  adoption  in  the  States  to  a  much 
greater  extent  pro  rain  than  in  Great  Britain,  are,  T 
think,  obvious. 

Companies  which  originated  electrically  propelled  vehicles 
in  England,  did  so  only  half-heartedly — they  did  not  do  it 
with  the  whole-hearted  endeavour  which  accompanied  such 
propositions  in  the  States.  Here  they  seemed  to  be  originated 
merely  with  a  view  to  gathering  in  public  money,  and  not 
with  even  a  substratum  of  idea  behind  the  endeavour  with 
any  initial  belief  in  the  eventual  success  of  the  ventures. 

Their  faith  in  the  electric  vehicle  companies  they  pro- 
duced, was  only  a  temporary  faith,  and  as  a  temporary  faith 
was  bound  to  fail ;  to  put  the  matter  in  a  nutshell,  the 
United  States  of  America  knowing  and  proclaiming  their 
modern  and  up-to-date  methods,  believed  whole-heartedly  in 
electric  traction.  Here,  our  faith  in  electricity,  as  our  faith 
in  everything  else  modern  and  novel,  is  only  feeble.     It  is 


with  that  lack  of  faith  that  the  electric  vehicle  has  had  to 
contend  throughout  the  course  of  its  existence.  In  your 
article  you  have  used  facts — undeniable  facts — as  to  the 
number  of  electric  vehicles  used  in  the  States,  and  here  1 
would  again  respectfully  join  issue  with  you.  You  use  the 
word  "  electromobiles,"  may  I  point  out  that  the  term 
"  electromobile "  over  here  is  generally  and  consistently 
held  to  apply  only  to  the  private  electric  brougham  which 
this  company  hires  out.  Now  in  this  country  I  think  I  may 
say  without  fear  of  contradiction  that  the  Electromobile  Co. 
of  7,  Hertford  Street,  Mayfair,  holds  sway  in  the  field  of 
hiring  out  private  electrically-propelled  carriages  known  as 
"  electromobiles." 

At  first  we  lived  through  a  period  of  initial  success,  and 
then  came  a  severe  struggle,  due,  I  think,  to  the  fact  that  at 
the  period  of  which  I  speak,  the  electric  vehicle  was  serving 
no  purpose  of  financial  increment  to  other  industrial  com- 
munities of  this  country.     I  will  put  the  matter  as  briefly, 
and  bluntly,   as   possible.     For  one  concrete  instance,  the 
electrically  propelled  vehicle  was  not  adequate  in  supplying 
the  needs  of  the  advertising  press.     The   electrically  pro- 
pelled vehicle  was  stated  to  be  considered  as  not  proportion- 
ately playing  its  part  in  the  ad^^ancement,  industrially  and 
technically,  of  self-propelled  vehicles  ;  therefore  the  motor 
industry  had  no  use  for  the  electrically-propelled  vehicle  in 
this  country.     I  was  not  personally  at  that  time  interested  in 
the  electrical  industry.  I  was  serving  a  very  useful  apprentice- 
ship indeed  under  the  directorship  ot  Messrs.  S.  F.  Edge, 
Ltd.,  and  was  chiefly  concerned  in  petrol-propelled  vehicles, 
but  I  studied  with  interest  at  that  period  the  time  of  stress 
through  which  the  electric  vehicle  passed.     I  think  no  one 
will  join  issue  with  me  if  I  say  definitely  that  the  only 
company    concerned  in  the   business  of  the  hiring  out  of 
electric-propelled  vehicles  which  passed  successfully  through 
that  period,  was  the  Electromobile  Co.,  Ltd.  ;  and  that  is  the 
position  to-day.     Before  I  deal  further  with  your  report,  I 
think  I  ought  to  justify  my  writing  at  such  length,  and  my 
case  is  this.      This  company  owns  in  the  centre  of  Mayfair, 
in  the  metropolis  of  London,  one  of  the  largest  garages  in 
Great  Britain.     It  occupies  55,000  ft.  of  space.     Every  day 
in  and  out  of  the  garage  pass  over  100  electrically -propelled 
vehicles.       We   employ   more   than   300  people,    who    are 
employed  solely  with  the  electrically-propelled  vehicles.    Our 
current   consumption   for   over   nine    years    has    exceeded 
5  million  units.      And  all  this,   I  think,  gives  us  the  right 
to  discuss  the  problem  of  electric  traction,  because  if  electric 
traction  dies,  it  dies  hard  ;  in  fact,  it  would  be  almost  fairer 
to  say  it  is  an  industry  temporarily  stifled,  and  we  say  this 
with  the  certain  knowledge  that   electricity    as    a   motive 
power  is  bound  to  come.     The  petrol  vehicle  owes  its  initial 
power  and  introduction  to  electricity.     The  aeroplane  owes 
its  initial  power  of  propulsion  equally  to  electricity.      Most 
of  the  modern  developments,  including  wireless  telegraphy, 
are  based  simply  and  solely  on  electricity. 

You  speak  in  your  article  of  vast  possibilities  to  be 
achieved  and  successes  already  achieved.  You  speak  cer- 
tainly of  the  United  States  of  America,  but  what  the  United 
States  of  America  already  realise  to  a  limited  extent,  Great 
Britain  will,  in  course  of  time,  realise  to  an  even  greater 
extent.  In  this  industry,  as  in  practically  every  other  in- 
dustry in  its  initial  developments.  Great  Britain  is  behind, 
but  when  it  has  proved  its  worth,  Great  Britain  is  always 
to  the  fore. 

Once  again  I  join  issue  with  you.  Y'ou  ask  with  regard 
to  this  industry,  "  What  are  we  doing  ?  "  l''ou  answer. 
"  Nothing."  You  state  that  the  electrical  enterprise  in  this 
country  has  been  one  continual  record  of  distinct  failure. 
With  this  latter  statement  I  can  hardly  agree.  I  can  only 
tell  you  that  all  we  are  giving  you  are  hard  facts.  I  belie\e, 
rightly  or  wrongly,  that  this  company  represents  the  general 
enterprise  you  mention,  which — however  it  has  lacked  sup- 
port in  the  past — will  not  lack  support  in  the  future.  And 
I  tell  you  this  with  the  more  assurance,  because  in  the  past 
few  months  we  have  for  the  first  time  for  years  surpassed 
the  turn-over  in  the  hiring  of  electric  carriages  which,  in 
the  initial  years,  was  considerable.  This  company,  for  some 
time  now  has  determined  to  retrieve  the  electric  hiring 
business.  It  realised  that  if  the  electric  hiring  business  was 
to  be  sa\ed,  or  to  be  revived  as  an  industrial  concein,  and 
by  that  I  mean  a  profitable  concern,  this  company  surely 
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stood  the  best  chance  of  success ;  it  had  the  field  left 
practically  to  itself.  It  had  a  fleet  of  carriaj^es  which  you 
yourself  describe  as  second  to  none — as  you  say,  our  lead 
storage  batteries  are  as  good  as  any  made  elsewhere — as 
you  say  again,  our  cars  are  unexcelled — as  you  say,  nowhere 
in  the  world  is  electrical  energy  so  cheaply  available  as  in 
this  country,  and  in  all  this  you  are  irrefutably  correct,  and 
I  make  no  excuse  for  giving  you  our  company  as  a  practical 
instance  of  what  can  be  done  in  electrical  hire.  We  have 
passed  through  our  bad  time  ;  we  hope  to  be  oyjening  out  in 
our  time  of  prosperity. 

With  regard  to  any  company  which  opens  up  the  field  of 
electric  traction,  we  are  only  too  pleased  to  be  of  use  and 
service.  The  more  companies  running  electrically-propelled 
vehicles,  the  better  we  shall  be  pleased. 

Briefly,  there  is  a  certain  class  which  has  decreed  that  for 
certain  uses — and  essential  uses  at  that — the  electrically- 
propelled  vehicle  is  ideal.  In  that  direction  it  has  the 
assent  of  the  Automobile  Club,  which  decided  years  ago  that 
the  "  electromobile  "  was  the  perfect  toivn  carriage,  when  it 
awarded  it  the  gold  medal  from  every  possible  point  of  view 
which  went  to  make  up  the  perfect  town  carriage — for  ease 
in  starting,  for  ease  in  manipulation,  for  absolute  silence, 
for  cleanliness  and  reliability.  With  all  that  behind  us, 
surely  we  have  e^'ery  reason  to  believe  with  you  that  electric 
road  vehicles  will  not  fail  here,  and  that  we  may  think  that 
this  big  business,  with  the  livelihoods  of  hundreds  of  men 
behind  us,  will  not  fail  in  reviving  what  in  time  must  be 
one  of  the  best  industries  of  this  country. 

I  would  like  to  conclude  this  already  lengthy  letter  here, 
but  for  the  fact  that  I  have  not  touched  upon  the  electric 
commercial  vehicle.  I  think  it  is  hardly  reasonable  to  com- 
pare the  difference  between  electric  ivagons  here  and  those 
obtaining  in  the  States.  In  the  cities  of  the  United  States 
of  America  the  electrically-propelled  vehicle  works  in  a 
circumscribed  area  which  does  not  obtain  here.  Our  centres 
of  industry  here  in  our  big  towns  have  larger  radii. 
The  roads  in  the  cities  of  America  are  circumscribed  simply 
by  the  fact  that  the  roads  outside  its  cities  are  such  that 
heavily-laden  "  trucks  "  could  not  venture  to  use  them.  In 
this  country  the  services  of  our  roads  present  no  such 
limitations.  For  this  reason  I  think  that  the  heavily-laden 
commercial  vehicles  fail,  and  the  work  must  be  at  present 
left  to  the  petrol-propelled  wagon,  and  I  say  this  whilst 
yielding  nothing  to,  but  claiming  everything  in  advance  of, 
the  petrol  vehicles  in  everything  in  respect  of  town  use.  By 
"  town  use  "  we  do  not  mean  to  limit  the  field  purely  to 
pleasure  vehicles.  Our  City  electric  ambulances  give — 
have  given  for  years  past — and  will  continue  to  give,  yeoman 
service  to  the  City  of  London. 

•Obviously,  for  such  a  service,  where  reliability,  smooth- 
ness, silence,  and  essential  ease  of  manipulation,  constitute 
the  vital  requirements,  the  electric  vehicle  cannot  be 
surpassed.  Finally,  we  claim  the  electric  brougham  to  be 
the  perfect  town  carriage  for  use  for  shopping,  or  in  the 
park,  or  balls,  or  functions  in  town  ;  and  in  that  direction 
alone  there  is  a  suificient  field  in  the  many  towns  in  Great 
Britain  or  in  the  Metropolis  alone  for  a  tremendous 
industry.  We  rely  to  no  extent  on  the  light,  and  in  our 
opinion  inadequate,  American  "  run-about,"  which  alone 
enables  those  abroad  to  claim  excessive  mileage,  with 
batteries  unsuited  to  any  carriages  except  such  "  run- 
abouts," which  are  totally  unsuited  to  our  conditions  and 
requirements. 

We  build  in  Great  Britain,  with  British  machinery  and 
British  workmen,  carriages  which  comply  with  British 
requirements. 

The  Electromobile  Co.,  Ltd., 

S.  Janson,  Manager  and  Secretary, 

London,  W.,  Febrvarij  ind,  1912. 

[Our  correspondent  agrees  with  us  that  the  development 
of  the  electric  vehicle  in  this  country  has  been  hampered  by 
the  promotion  of  unsound  ventures  for  the  purpose  of 
extracting  money  from  the  pockets  of  the  public  rather  than 
genuine  industrial  enterprise.  As  regards  the  word  "  electro- 
mobile," while  we  acknowledge  the  value  of  the  excellent 
work  done  by  the  Electromobile  Co.,  we  must  point  out  that 
the  Courts  have  ruled  that  the  word  is  not  specific,  but 
generic,  and  therefore  cannot  be  restricted  to  any  particular 


class  or  make  of  electric  vehicle.  We  do  not  quite  follow 
Mr.  Janson's  explanation  of  the  difficulties  met  with  by  the 
electric  automobile,  but  are  very  glad  to  learn  that  his 
company  has  over  100  electromobiles  in  daily  senioe. 
We  welcome  alsrj  our  correspondent's  remarks  conceniing 
the  multiplication  of  electric  vehicle  companies ;  he  is 
[)erfectly  correct  in  believing,  as  we  gather  he  does,  that 
this  would  hasten  the  development  of  the  industry, 
and  would  materially  Vjenefit  his  own  fX)mpany  in  the 
long  run. 

Turning  to  the  commercial  electric  vehicle,  we  did  not 
compare  its  development  here  with  that  to  which  it  has 
attained  in  the  United  States,  for  the  simple  reason  that 
here  it  is  non-existent,  and  therefore  cannot  be  compared 
with  anything.  But  we  cannot  agree  that  it  has  no  chance 
of  development  here.  There  is  no  difficulty  in  equipping 
such  a  vehicle  for  a  40-raile  run,  which  is  sufficient  even  for 
so  large  an  area  as  that  of  the  Metropolis,  with  few  excep- 
tions, and  our  excellent  roads  afford  every  opportunity  for 
success  to  be  achieved — when  the  problem  is  attacked  with 
energy  and  determination. — Eds.  E.R.] 


The  Economy  of  Electric  Cooking. 

I  think  that  Mr.  Borlase  Matthews  has  done  a  real  service 
to  electric  cooking  by  his  instructive  letter  in  your  issue  of 
February  2nd.  [n  my  opinion,  Mr.  Allingham  misses  the 
point  when  he  says  that  his  meat  is  not  dried  up  or 
toughened  when  cooked  by  gas  or  coal,  and  that,  therefore, 
electricity  cannot  claim  superiority  over  gas  and  coal  in  this 
respect. 

Where  electricity  beats  gas  and  coal  is  in  the  fact  (pointed 
out  by  Mr.  Borlase  Matthews)  that  an  electric  oven  "  provides 
that  essential  uniformity  even  under  the  hands  of  an  unskilled 
cooky  The  italics  are  mine.  It  is  just  the  "human 
element  "  which  makes  all  the  difference  between  having  the 
meat  "juicy  and  succulent  "  or  "dried  up  and  toughened" 
when  gas  or  coal  is  used.  In  electrical  cooking,  the  "  human 
element "  plays  a  far  less  important  part,  and  as  it  is  the 
experience,  I  believe,  of  most  housekeepers  (I  use  the  word 
in  its  broadest  sense)  that  a  good  cook  is  a  rara  avis,  the 
meat  is  much  more  likely  to  be  "  juicy  and  succulent "  when 
cooked  by  electricity  than  by  gas  or  coal.  Human  nature 
being  what  it  is,  the  above  feature  of  electrical  cooking  is,  to 
my  mind,  a  very  valuable  one,  and  should  be  emphasised 
when  dealing  with  this  subject. 

With  reference  to  "  F.  R.  C.'s  "  letter,  I  do  not  consider 
that  Mr.  Good  was  unduly  optimistic.  In  my  opinion,  one 
of  the  causes  of  the  present  unsatisfactory  state  of  the  elec- 
trical industry  is  the  pessimistic  and  "  can't  be  done  "  atti- 
tude adopted  "by  "  F.  R.  C,"  which  seems  somewhat  prevalent 
among  electrical  men.  To  borrow  Mr.  Good's  metaphor,  if 
electricity  can't  go  the  "whole  hog"  in  dealing  with  the 
heating  and  cooking  arrangement  of  a  house,  let  electric 
power  be  used  where  it  is  admittedly  superior  to  anything 
else,  and  where  the  extra  cost  is  worth  incurring. 

The  idea  seems  to  be  abroad  that  every  mortal  thing 
which  can  be  done  by  electricity  in  a  house  must  be  accom- 
plished by  this  means.  '"  Half  a  loaf  is  better  than  no 
bread." 

In  conclusion,  what  the  electrical  industry  needs  (as, 
indeed,  this  old  country  as  a  whole  requires)  is  men  with 
more  "  grit  "  and  greater  business  capacity. 


Furadav  House. 


Christopher  Silver. 


The  Electrical  Profession  as  It  Is. 

Your  correspondent  who  seeks  obscurity  l^ehind  the  nom 
tie  phime  of  "Diogenes,"  is  apparently  an  exceedingly 
accomplished  individual  in  his  own  estimation  ;  at  least,  the 
heartrending  wail  which  is  manifest  throughout  his  letter 
indicates  self-consciousness. 

Xo  doubt  many  berths  in  supply  companies  are  filled  more 
by  influence  than  abiUty,  but  these  companies  only  form  a 
minor  portion  of  the  electrical  industry,  and  if  these  brilliant 
shining  lights  referred  to  are  really  useful  to  their  profession. 


208 


THE    ELECTRICAL    HBVIEW.  [Voi.7o.  no.  i,7«5,  fbbbuaby  »,  mx. 


and  are  genuine  electrical  engineers,  thoroughly  trained  and 
experienced,  they  should  have  no  difficulty  in  securing  a 
satisfactory  berth  in  one  of  the  innumerable  sections  of  elec- 
trical engineering.  Neither  would  they  experience  any  diffi- 
culty in  becoming  members  of  the  Institutions  now  existing, 
as  they  would  not  be  debarred  by  absurd  qualifications,  seeing 
t-hat  it  is  only  necessary  to  be  an  efficient  engineer  with 
proofs  of  thorough  practical  and  technical  training,  and  the 
support  of  members  who  could  tftstify  as  to  ability. 

Of  course,  your  correspondent  must  understand  that  the 
institutions  referred  to  are  not  open  to  unemployed  or  unemploy- 
able ;  a  prospective  member  must  show  proofs  of  b-aing  in  a 
position  of  superior  responsibility,  this  latter,  no  doubt, 
l)eing  the  absurd  qualification  referred  to. 

The  concluding  part  of  his  letter  suggests  what  is  wanted 
to  elevate  the  profession  to  the  high  position  of  which  it  is 
worthy,  but  does  so  in  a  very  A^ague  manner,  so  perhaps  the 
following  will  cause  him  to  reflect,  and  if  needed,  to  retreat 
to  his  primitive  abode,  away  from  the  ignorant  mankind 
who  will  not  appreciate  his  talent  and  that  of  the  scores  of 
young  men  to  whom  he  refers. 

At  the  beginning  of  any  session  in  a  splendidly  equipped 
technical  institute  in  the  heart  of  London,  these  glowing 
individuals  from  all  branches  of  the  profession,  after  enrol- 
ment, swarm  into  the  lecture  rooms  and  workshops,  crowd 
round  the  laboratory  test  benches,  t^rc.  Let  *'  Diogenes  "  be 
among  them,  and  toward  the  end  of  the  session  note  the 
attendance.  He  will  be  able  to  undertake  any  experiment 
on  the  laboratory  list,  being  almost  the  sole  occupant  of  the 
laboratory  :  at  the  lectures  he  will  miss  many,  while  some  will 
be  peacefully  sleeping.  If  he  reasons  he  will  ask  what  has 
become  of  his  fellow  students,  and  will  discover  that  they 
are  busy  in  some  section  of  the  electrical  profession  posing 
as  technical  trained  men. 

Then  there  are  builders,  gasfitters,  undertakers,  amateurs 
who  can  fix  and  wire  an  electric  bell,  and  other  individuals, 
all  of  whom  classify  themselves  as  electrical  engineers. 

Here  is  the  root  of  the  evil,  and  the  only  remedy  appli- 
cable is  a  standardisation  or  classifying  of  the  individual  in 
relation  to  the  industry.  This  done,  there  would  be  fewer 
electrical  engineers,  and  the  so-called  best  young  men  would 
be,  of  necessity,  in  some  other  profession. 

W.  EUerd-Styles. 

London,  N.E.,  Fehrvary  Aih,  1912. 


LEGAL. 


Earthed  Concentric  System. 

In  reply  to  your  editorial  comments  on  my  letter  last 
week,  I  think  it  is  distinctly  a  drawback  not  to  be  able  to 
render  a  lampholder  dead,  especially  when  the  supply  is 
alternating  at  220  volts,  and  the  person  changing  a  lamp  is 
liable  to  make  good  earth.  Unless  it  be  necessary  to  effect 
any  repair  to  the  switch,  there  does  not  appear  to  be  any 
objection  to  the  lead  up  to  it  being  alive  ;  when  necessary  to 
do  anything  to  the  switch  the  lead  can,  of  course,  be  made 
dead  by  taking  out  the  fuse  at  the  distribution  box. 

With  regard  to  your  criticism  on  the  second  point,  I 
venture  to  think  that  the  blowing  of  a  fuse  is  quite  as  much 
an  automatic  indication  of  an  earth  as  the  lighting  of  a 
lamp,  and  it  has  the  advantage  that  it  compels  attention  to 
the  matter,  whereas  a  lighted  lamp  merely  relieves  a  lazy 
person  of  the  trouble  of  switching  it  on  :  1  do  not  think  that 
damage  to  a  fuse  by  its  blowing  to  cut  off  an  earth,  and  so 
fulfil  its  mission  in  life,  should  be  regarded  as  a  drawback. 
The  last  sentence  of  your  comment  appears  to  me  strongly  to 
support  my  contention. 

C.  H.  W. 


Marconi  r.  Siemens  Bros.  &  Co.,  Ltd.,  and  Alfred  Holt  &  Co. 

On  Friday,  February  2nd,  this  action  came  before  Lord  Justice 
Fletcher  Moulton  and  Lord  Justice  Buckley  in  the  Appeal  Court. 

Mr.  A.  J.  Walter,  K.C.,  and  Mr.  A.  J.  Gray  appeared  for  the 
plaintiffs,  and  Mr.  Bousfield  and  Mr.  Hume  represented  defendants. 

Mr.  Bousfield  said  this  was  an  appeal  from  a  decision  of  Mr. 
Justice  Neville  in  Chancery  refusing  to  order  plaintiffs  to  deliver 
further  and  better  particulars  of  the  breaches  they  alleged  of  the 
patent  specifications  11,575  of  1897,  and  particulars  of  the  claiming 
clauses  which  they  alleged  were  infringed.  Defendants  also  desired 
further  and  better  particulars  in  regard  to  the  allegations  by 
plaintiffs  of  infringement  of  Marconi's  patent  of  1900  by  Messrs. 
Siemens  offering  to  A.  Holt  &  Co.  a  wireless  apparatus  for  their 
ships.  The  principal  patent  in  question  was  the  Lodge  patent 
11,575  of  1897,  a  prolongation  of  which  had  been  granted  by  Mr. 
Justice  Parker  last  year.  There  were  11  claims  in  the  1897  patent, 
and  Mr.  Justice  Parker  had  prolonged  seven  of  them  for  a  further 
period.  What  defendants  wanted  to  know  was  whether  the 
plaintiffs  were  suing  on  the  old  specification  or  on  the  new  one. 
Plaintiffs  said  their  action  was  based  on  both,  and  defendants 
wanted  clear  particulars,  as  the  defences  would  be  different  in  each 
case. 

Mr.  Walter  said  plaintiffs  were  suing  on  the  specification  with 
seven  claims,  and  they  contended  that  its  validity  dated  back  to  the 
date  of  the  original  patent. 

Lord  Justice  F.  Moulton  :  And  you  allege  that  every  one  of 
those  seven  claims  are  infringed  ? 

Mr.  Walter  .  Yes. 

Mr.  Bousfield  said  his  view  was  that  plaintiffs'  rights  under 
the  old  and  the  new  specification  were  quite  different.  Defendants 
would  plead  invalidity  of  the  old  specification  if  plaintiffs  relied  on 
that,  and  he  understood  that  plaintiffs  were  complaining  of 
infringements  committed  before  the  specification  was  amended. 

Lord  Justice  Moulton  :  Mr.  Walter,  are  you  alleging  infringe- 
ment of  the  old  specification  before  the  expiration  of  the  old 
patent  ? 

Mr.  Walter  said  he  was,  but  only  on  the  amended  specification. 
There  were  no  other  claims. 

Lord  Justice  Moulton  :  I  think  you  must  make  that  clear. 

Mr.  Walter  said  he  was  suing  solely  on  the  amended  speci- 
fication. 

Lord  Justice  Moulton  :  You  maintain  that  the  amendment 
goes  back  to  the  date  of  the  original  specification  ? 

Mr  Walter  :  Yes  ;  and  I  f^ay  that  under  the  Act  I  am  entitled 
to  sue  on  the  amended  specification  in  respect  of  breaches  com- 
mitted before  the  amendment  was  made. 

Mr.  Bousfield  asked  that  plaintiffs'  case  should  be  clearly 
defined,  as  very  complicated  questions  of  law  would  arise,  and  the 
pleadings  would  be  very  complicated. 

Lord  Justice  Moulton  said  the  Court  did  not  trouble  much 
about  pleadings  in  a  patent  action.  He  could  draw  up  such 
pleadings  without  ever  knowing  what  the  patent  specification  was 
about. 

Mr.  Walter  said  he  would  make  everything  as  clear  as  he  could 
for  his  learned  friend,  and  would  put  it  in  writing. 

Mr.  Bousfield  expressed  himself  satisfied  with  this  assurance, 
and  the  Court  made  certain  orders  expediting  delivery  of  particulars 
and  defence,  so  that  there  should  be  no  undue  delay  in  preparing 
for  trial. 


The  City  of  London  Electric  Lighting  Co. 
E.  W.  RuDD,  Ltd. 


Ltd.,  r. 


In,  the  King's  Bench  Division  last  week,  Mr.  Justice  Banks  heard 
this  action.  It  appeared  that  plaintiff's  were  suing  for  injury  done 
to  two  electric  lamp  standards  belonging  to  them,  by  motor  lorries 
of  the  defendants.  The  accidents  occurred  on  two  different  dates. 
The  amount  of  the  damages  were  agreed,  the  only  question  for  his 
Lordship  being  whether  the  defendants  were  liable.  The  first 
accident  was  in  Newgate  Street,  where,  on  February  24th  last,  one 
of  defendants'  motor-lorries  knocked  one  of  plaintiffs'  lamp 
standards  on  one  side,  and  the  other,  a  similar  accident,  occurred 
on  Snow  Hill  on  June  16th. 

After  hearing  the  parties,  his  LoRDSHir  awarded  the  plaintiffs 
£50  damages,  £20  in  the  case  of  the  first  accident,  and  £30  in  the 
case  of  the  second,  with  costs. 


A    Brewer's    Novel    Motor-Lorry. — A    novel   petrol 

motor-lorry  designed  for  the  use  of  brewers  was  exhibited  ,-X  the 
recent  Motor-Car  Exhibition  in  Brussels,  by  the  Delahaye  Co.,  of 
Paris.  Above  the  platform  of  the  lorry  is  mounted  a  rail  which 
carries  a  miniature  electric  travelling  crane.  Combined  with  the 
engine  of  the  vehicle  is  a  small  dynamo  which  furnishes  the 
necessary  current  to  operate  the  electric  motor  combined  with  the 
orane,  the  result  being  that  one  man  is  able  to  load  and  unload  the 
lorry  in  a  minimum  of  time,  and  <vith  a  minimum  of  trouble. 


A  ♦»0.000-VOlt  Railway  Cable. — Two  underground 
cables  for  a  pressure  of  GO.OOO  volts  have  been  laid  on  the  German 
railway  between  Muldenstein  and  Bitterfeld  for  the  supply  of  power 
to  the  electric  railway  proceeding  from  the  latter  town.  As  such 
high  pressures  have  hitherto  been  exclusively  used  in  connection 
with  overhead  lines,  it  is  considered  that  the  present  experiments 
will  be  of  particular  interest  in  regard  to  the  future  development 
of  electric  railway  working.  One  of  the  cables  has  aluminium  for 
the  conductors,  and  has  been  made  by  the  Siemens-Schuckert 
Works,  whilst  the  other  is  a  copper  cable  made  by  the  Felten  and 
Guilleaume  Co.  The  cables  are  laid  in  conduits  filled  with  dry 
sand. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Arc  Lamp  Winch. 

A  simple  bnt  effective  patent  arc  lamp  wiDch  has  been  introduced 
by  The  Elrctkical  Enhineerinr  and  Equipment  Co.,  Ltd., 
of  100-111,  New  Oxford  Street,  W.C.  It  is  of  the  direct-windinsr 
type,  with  removable  handle,  and  is  Helf -sustaining  in  every 
position,  hut  ofFerH  no  resistance  to  the  raisinp  or  loweringr  of  the 
lamj).  The  accompanyinp  illustrations  show  the  appearance  and 
construction  of  the  device.  The  automatic  locking  of  the  drum 
when  the  handle  i%  released,  or  when  the  lamp  is  lowered  too  fast, 
is  effected  by  means  of  two  loose  plates  having  a  lateral  movement 
alonp  the  drum  spindle,  which  is  cast  with  the  drum  itself.  The 
outer  loose  plate  han  two  inclined  planes  i  p,  upon  which  a  steel  pin 
I'  passinfj  throu;,'!!  the  winch  sjiindle  engages.      When  the  operator 


Fig,  1.— Arc  Lamp  Winch. 


is  taking  the  strain  of  the  lamp  which  is  being-  lowered,  a  lug  on  the 
key  portion  on  the  handle  engages  with  a  stop  s  on  the  outer  loose 
plate  and  prevents  the  steel  pin  travelling  up  the  inclined  planes 
and  locking  the  centre  loose  plate  between  itself  and  the  end  of  the 
drum.  The  centre  loose  plate  is  fixed  by  four  lugs  L,  fitting  into 
recesses  in  the  cover  of  the  winch  in  such  a  manner  that  it  cannot 
revolve.     Should  the  handle  be  released,  the  weight  of  the  lamp 


Fig.  2.— Construction  of  Winding  Drum. 


causes  the  pin  to  ride  up  the  inclined  planes  on  the  outer  loose 
plate  and  clutch  the  fixed  centre  plate,  effectively  locking  the 
drum.  There  is  no  sudden  jar  tending  to  break  the  steel  wire 
suspension  cable  which  carries  the  lamp,  and  there  are  no  pawls, 
ratchets  or  springs  in  the  winch,  which  is  very  substantial  in 
construction  and  appears  to  be  foolproof. 

Theatre  Electric  Sign. 

In  the  accompanying  illustration  we  show  an  interesting  and,  we 
believe,  unique  electric  sign  that  has  for  the  past  five  or  six  weeks 
been  in  position  at  Terry's  Theatre,  in  the  Strand.  The  usefulness 
of  this  sign  as  an  advertising  medium  is  evidenced  by  the  maker's 
description  of  it  as  '  The  sign  that  stopped  the  traffic  in  the 
Strand."  It  seems  to  us  to  point  the  way  to  a  very  wide  scope  of 
application  of  the  electric  sign — a  department  in  which  it  often 
has  to  be  confessed  we  are  so  backward  compared  with  the  United 
States.  It  was  erected  by  the  FRANCO-BiuTitiH  Electrical  Co., 
Ltd.,  of  50,  Oxford  Street,  London,  W.,  and  comprises  their  No.  1 
and  No.  2  "'  Franco  "  signs  in  connection  with  a  "  Franco  "  flasher. 
The  body  portion  of  the  two  clowns  and  tripod  is  made  up  with 
the  firm's  mi»iature  1-C.P.  lamps  and  patent  holders,  the  detail 
being  painted  in  and  the  lamps  coloured  to  give  the  requisite  effect. 
In  order  to  get  the  best  eftect  for  the  heads,  shaped  boxes  were 
made  of  loaded  steel,  fitted  with  glass  cut  and  coloured,  and 
illuminated  inside  with  small  bnlb-lamps  ;  the  hat  part  is  remov- 
able for  the  rephicement  of  lamps.     The  height  of  the  clowns  is  S  ft. 


The  ball«  of  the  throw  on  the  tripofl  consist  of  de^p  cylindrioal 
reflfjctorH,  each  fitted  with  a  single  lamp.  The  number  of  wire* 
from  Bign  to  fbi.'ther  has  bef n  reduced  a."?  far  a*  poMible — nAmely,  50. 
The  flasher  operating  the  nign  i»  a  '  Franco  "  type,  bim  ^  in.  by 
18  in.,  opr^rated  by  a  ^H.P.  motor  havinff  .'*2  contact*,  which 
when  working  gives  the  operation  as  follows  : — Lamp  lights  up  in 
right  clown's  hand,  travels   rapidly  acrowj  to   the   second  clown 


j 

^ 

m 

Fig.  1 3.— The  "IFbanco"  Signs. 


waits  an  instant  in5hand,"'then  extinguishes,  one'lampl  immediatel 
coming  alight  on  the  tripod  ;  this  lis  repeated  10  times,  until  the 
whole  of  the  lamps  are  alight  on  the  table.  After  a  slight  interval 
the  top  lamp  of  the  pyramid  extinguishes,  and  the  one  becomes 
alight  in  the  second  clown's  hand,  and  after  an  instant  travels 
rapidly  towards  the  sign  "  Cinema,"  appearing  to  illuminate  a  tenth 
part  of  this  sign.  This  operation  is  repeated  until  all  the  balls  on 
the  table  appear  to  have  been  taken  and  the  word  ''  Cinema  "  is  fully 
alight.  The  whole  is  then  extinguished  and  recommences.  There 
are  427  1-C.P.  lamps.  111  2-C.P.  lamps,  and  25  10-C.P.  metallic 
lamps  ;  the  consumption  per  hour  is  1}  units. 

The  first  day  the  device  was  alight,  complaints  were  made 
by  the  police  on  account  of  the  crowds  of  people  in  the  Strand 
watching  the  sign,  and  in  consequence  for  the  first  fortnight  it  was 
necessary  to  keep  a  man  in  attendance  on  the  roof  switching  the 
sign  off  as  soon  as  a  crowd  collected.  We  have  no  doubt  that 
central-station  engineers  and  all  interested  in  electric  sign  work 
will  find  it  convenient  to  make  the  fullest  possible  use  of  this 
successful  experience. 

Self-Oiling  Plummer  Blocks. 

Messrs.  John  Jardine.  of  Deering  Street,  Nottingham,  have 
brought  out  a  new  type  of  self-oiling  bearing,  the  principle  of 
which  is  shown  in  the  accompanying  figure.  As  will  be  seen,  it  is 
a  modification  of  the  ring-lubricated  bearing,  the  ring  being 
replaced  by  a  patent  splasher  b  sprung  upon  the  shaft  A,  which 


J 

Fig.  4,-  Self-Oiling  Bhariitg. 


picks  up  the  oil  and  carries  it  to  the  upper  side  of  the  shaft.  The 
waste  oil  returns  through  the  channels  F  to  the  reservoir  c.  The 
oil-hole  cover  E  is  closed  to  keep  out  dirt,  and  the  tap  d  allows  the 
old  oil  to  be  run  out.  The  makers  state  that  they  have  had 
bearings  of  this  type  running  for  six  months  without  any  att«ntion 
whatever  and  without  any  trouble,  but  they  recommend  oiling 
once  in  three  months.  Plummer  blocks  fitted  with  the  oil-lifter 
are  made  in  a  variety  of  patterns  and  sizes. 

Woodhonse  Steel  Casing. 

The  Woodhoube  Steel  Casing  Co.,  of  Kingsway,  W.C,  have 
rsceived  a  report  from  the  Electrical  Standardising,  Testing  and 
Training  Institution,  showing  that  under   a  t«st,  to  discover  its 
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electrical  continuity,  of  five  lenpths  of  the  casing  and  capping, 
22  ft.  10  in.  long  in  all,  the  resistance  of  either  the  capping  or 
casing  was  under  "1  ohm.  A  further  test,  made  after  the  casing 
and  capping  had  been  roughly  used  and  bent,  showed  no  appreciably 
different  result.  This  test  appears  to  confirm  the  company's  claim 
that  an  electrical  bond  is  made  merely  by  assembling  the  parts. 


BUSINESS  NOTES. 


Acheson  Graphite  Products. — The  following  com- 
munication will,  we  hope,  finally  settle  the  vexed  question  of  the 
agency  for  these  lubricants  : — 

"  We  have  noticed  in  recent  publications  of  your  paper  inquiries 
as  to  the  firm  through  whom  the  above  products  are  being  sold  ;  it 
may  therefore  interest  you  to  know  that  the  agent  for  Oildag, 
Aquadag  and  Gredag  is  Mr.  A.  W.  Farnsworth,  of  Derby,  for  whom 
we  are  acting  as  sub-agents  in  our  district,  while  the  agent  for  the 
International  Acheson  Graphite  Co.  is  this  firm,  for  whom,  in  turn, 
Mr.  Farnsworth  is  acting  as  sub-agent. 

"  We  trust  that  this  will  clear  up  any  doubt  which  may  be  in  the 
minds  of  your  readers. — Yours  faithfully, 

"For  'Cromil'  Engineering  Co.,  Ltd., 

"S.  H.  Marshall. 
"  Milburn  House,  Newcastle-on-Tyne."' 

Book  Notices. — SelVs  Birectmij  of  Registered  Tele- 
graphic Addressee.  1912.  Twenty  -  seventh  annual  edition. 
London  :  Henry  Sell.  Price  25s. — This  very  serviceable  directory 
of  telephone  numbers  and  telegraphic  addresses  throughout  the 
United  Kingdom  has  been  compiled  with  the  assistance  of  inform- 
ation given  by  authority  of  the  Postmaster-General,  and  its  rapid 
growth  in  bulk  until  it  has  now  reached  some  2,300  pages,  can  only 
serve  to  indicate  the  increased  value  of  the  contents  to  business 
firms  in  these  days  when  telegraphic  and  telephonic  messages  are 
the  commonest  of  all  servants  of  the  business  man.  All  informa- 
tion respecting  telegraphic  addresses  received  from  the  Post  OflBce 
up  to  January  1st  this  year  is  included  in  the  new  volume.  Its 
old-established  and  well-known  features  are  as  follows  : — Alpha- 
betical list  of  85,000  important  firms  (the  "  Upper  Ten  Thousand  " 
of  the  commercial  world)  ;  index  to  telegraphic  addresses  ;  clas- 
sified trades  lists  ;  and  Colonial  and  foreign  cable  addresses.  Every 
name  in  the  volume  is  numbered  in  the  margin  to  enable  code 
users  to  cable  names  and  addresses  cheaply.  The  book  shows  a 
great  increase  in  the  number  of  telegraphic  addresses  registered 
during  the  year.  The  telephone  numbers  are  given  as  well  as  the 
telegraphic  addresses  of  registrants  throughout  the  whole  of  the 
United  Kingdom,  and  this  should  be  found  of  convenience  to  those 
using  the  trunk  telephone  lines.  There  is  a  classified  trades  list 
containing  upwards  of  3,000  separate  trade  headings,  and  the  names 
and  addresses  of  the  chief  firms  of  the  United  Kingdom  in  every 
branch  of  business  are  grouped  under  these  headings.  Of  course, 
there  is  a  great  deal  of  other  information  in  the  volume  that  is  of 
interest  to  traders,  such  as  the  Post  Office  Telegraph  Regulations, 
telegraph  charges  to  all  parts  of  the  world,  a  list  of  Consuls  in 
foreign  countries,  and  so  on. 

The  Rvssian  Year-Booh,  1912.  By  Dr.  Howard  P.  Kennard. 
London  :  Eyre  &  Spottiswoode,  Ltd.  Price  10s.  6d.  net. — This  is 
the  second  edition  of  a  work  which  contains  such  a  vast  amount  of 
information  regarding  the  resources  and  activity  of  the  Russian 
Empire,  that  it  must  be  of  great  value  to  many  people.  It  should 
be  of  service  to  the  many  firms  and  individuals  in  this  country  who 
either  already  have  trade  and  other  similar  relationships  with,  or 
financial  interests  in,  that  vast  Empire,  or  are  desirous  to  take 
advantage  of  the  development  spirit  of  the  present  day  and  join 
in  the  meeting  of  its  enormous  requirements.  The  opening  chapters 
discuss  matters  of  administiation,  commercial  law  (laws  affecting 
trade),  the  rights  of  foreigners,  population,  education,  postal  service, 
and  later  there  are  sections  relating  to  natural  resources,  mining 
and  minerals,  ways  and  communications,  ports  and  shipping,  and 
exports  and  imports.  More  than  80  pages  are  occupied  with  trade 
reports,  and  among  these  we  find  a  brief  but  interesting  report  on 
"  Electricity  in  Russia,"  and  an  equally  brief  one  on  "Machinery." 
There  are  hints  to  importers  of  Russian  produce  ;  full  notes  regard- 
ing Customs  regulations  and  tariff  arrangements ;  particulars 
regarding  municipal  progress  ;  also  a  very  long  chapter— the  longest 
of  all — relating  to  finance.  Other  features  that  call  for  mention 
here  are  tables  and  diagrams  relating  to  trade,  and  a  useful  section 
imparting  information  for  the  u&e  of  travellers  to  Russia.  There 
is  an  alphabetical  index  at  the  end.  We  can  only  spare  space  to 
give  this  general  indication  of  the  contents  of  this  volume  of  over 
800  pages,  but  we  think  it  will  suffice  to  recommend  it  to  those  of 
our  readers  who  know  that  we  ought  to  be  trying  to  do  more  to 
develop  British  electrical  and  engineering  trade  connections  with 
Russia,  and  who  knowing,  propose  to  take  action. 

■'The    Engineer's   Year   Book    for   1912."       By  H.   R.   Kempe. 
London  :  Crosby  Lockwood  &  Son.     Price  10s.  6d. 

"  Motors  and  Motoring."    By  Henry  J.  Spooner,    1912.     London  : 
T.  C.  &  E.  C.  Jack.     Price  2s.  net. 

'''  Procredingx    of    the    American   Society    of   Civil   Engineers." 
Vol.  XXXVIII,  No.  1.     January,  1912.     New  York  :  The  Society. 

'' HuUetin   of  the   Imperial  Institute."     Vol.   IX,  No.  4.     1911. 
London  :  Eyre  &  Spottiswoode,  Ltd.     Price  Is. 


"  Atti  della  Associazione  Elettrotecnica  Italiana."  December, 
1911.     With  index  to  Vol.  XV.     Milan  :  Stucchi,  Ceretti  e  C. 

"Bulletin  of  the  Bureau  of  Standards."  Vol.  VII,  No.  4. 
December  15th,  1911.     Washington  :  Government  Printing  Office. 

"Statistica  degli  Irapianti  Elettrici  Attivati  od  Ampliati  in  Italia 
neldecennio  1899-1908."     1911.     Rome  :  G.  Berteno  e  C. 

"  Bulletin  Scientifique  de  1' Association  des  Eleves  des  Ecoles 
Speciales."     December,  1911.     Liege:  Lahaye  &  Co.     Price  075  fr. 

"Kitchen  Boiler  Explosions."  1896.  Manchester:  The  Man- 
chester Steam  Users'  Association. 

"  Status  of  Trade  Unions  :  Legal  Recognition.  The  Trend  of 
Labour  Negotiations."  By  Fred.  N.  Henderson.  London  :  Geo.  Outram 
and  Co.,  Ltd. 

"Patents  and  Marks  in  all  Republics  of  Latin  America,  1912." 
From  Leclerc  &  Co.,  Rio  de  Janeiro. 

"  Notes  on  the  Fiscal  Controversy."  By  E.  G.  Brunker.  London  : 
Free  Trade  Union.     6d. 

"The  Everyday  Uses  of  Portland  Cement."  1912.  London: 
The  Association  of  Portland  Cement  Manufacturers  (1900),  Ltd. 
Price  2s.  6d.  net. 

"Four-Place  Tables  of  Logarithms  and  Trigonometric  Functions." 
By  E.  V.  Huntington.  1912.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price 
3s.  net. 

We  have  received  from  Mr.  H.  D.  Boret,  of  9,  Billiter  Square, 
E.C.,   a  handbook  of  some  80  pages  relating  to  the  sailings  of  the  ' 
German-Australian   Steamship  Co.,  of  Hamburg,  for  South  Africa, 
Australia  and  New  Zealand.     Freight  terms,  tariffs,  goods  classifica- 
tion and  other  particulars  are  included. 

Messrs.  Constable  &  Co.  will  commence  the  publication  in  April 
next  of  a  new  periodical,  to  be  entitled  "Bedrock,"  "a  quarterly 
review  of  scientific  thought,"  price  2s.  6d. 

A  special  number  of  "  The  Motor  Boat  and  Marine  Oil  and  Gas 
Engine,"  recently  published,  deals  exhaustively  with  the  latest 
developments  in  the  building  of  high-power  Diesel  engines. 

Staff  Dinner. — The  annual  staff  dinner  of  Crompton  and 
Co.,  Ltd.,  Chelmsford,  was  held  on  Saturday  evening  in  the  club 
room,  Writtle  Road,  Chelmsford.  Mr.  A.  J.  Hodgson,  joint  general 
manager,  presided,  and  was  supported  by  his  colleague,  Mr.  E. 
Reeves,  and  the  shop  managers  (Messrs.  J.  C.  Macfarlane  and 
Claude  Crompton).  Mr.  W.  J.  F.  Freeland  proposed  "  The  Firm," 
and  alluded  to  the  many  changes  in  the  staff  which  had  occurred 
during  the  past  12  months.  The  chairman,  in  responding,  said  that 
owing  to  increased  competition,  the  firm  was  passing  through 
diificult  and  trying  times.  Trade  had,  however,  improved  of  late, 
and  he  was  glad  to  say  that  the  outlook  was  now  a  little  more 
hopeful.  It  was  satisfactory  that  Chelmsford  was  free  from  labour 
troubles.  He  feared  that  members  of  Parliament,  of  whatever 
party,  did  little  to  foster  the  industries  of  the  country  ;  there  was 
too  much  vote-catching  legislation.  As  regards  the  National 
Insurance  Act,  while  all  were  probably  in  favour  of  the  principle 
of  national  insurance,  he  thought  the  incidence  of  the  proposed  tax 
was  unfair.  In  many  instances  it  would  have  to  be  paid  out  of 
capital,  and  it  was  a  direct  tax  upon  the  employment  of  labour.  In 
the  case  of  their  own  company,  which  was  not  making  any  profit, 
there  would  be  an  additional  burden  of  from  £800  to  £1,000  per 
annum,  which  would  have  to  be  paid  out  of  capital  so  long  as  there 
was  not  sufficient  profit  to  cover  it.  The  tax,  he  thought,  should 
fall  upon  the  income  of  the  community  as  a  whole. 

"Patent  IVotices. — An  order  has  been  made  dated 
February  1st  restoring  Patent  No.  4,557  of  1903,  granted  to 
Frank  Michael  Lewis  for  "  Improvements  in  or  connected 
with  electric  arc  lamps."  Application  has  been  made  by  Mr.  John 
Gordon,  receiver  for  the  debenture-holders  of  Middleton  and 
Barker,  Ltd.,  for  the  restoration  of  Patent  No.  20,975  of  1903,  for 
"  Improved  apparatus  for  heating  water  and  circulating  the  heated 
water,"  granted  to  A.  H.  Barker. 

Electricity  for  Scarborou«»"li  Cliff  Lift. — The  directors 

of  the  Scarborough  South  Cliff  Tramway  Co.  state  in  their 
annual  report  that  they  feel  the  time  has  arrived  when  a  practical 
reconstruction  of  the  tramway  will  have  to  be  seriously  con- 
sidered, the  cost  of  running  by  the  present  method  being  too 
great.  "Experience  shows,"  adds  the  report,  "that  working  by 
electricity  enables  a  much  larger  profit  to  be  obtained.  It  will  be 
necessary  to  prepare  plans  and  obtain  estimates.  The  work  of 
reconstruction  ought  to  start  immediately  after  the  cars  cease 
running  in  November  next." 

Post  Oflice  Regulations  and  Sticky  Backs. — Some 

weeks  ago  it  was  announced  in  the  daily  papers  that  the  Post 
Office  authorities  deprecated  the  use  of  adhesive  stamps  on  envelopes 
which  were  of  similar  size  to  the  ordinary  postage  stamp,  or  which 
might  tend  to  confusion  in  cancelling  the  postage  stamps.  It  was 
state  i  that  such  letters  might  be  delayed  in  the  post.  The  practice 
of  using  adhesive  labels  on  correspondence  has  been  adopted  by 
several  of  the  metal-lamp  concerns.  Messes.  Siemens  Bros. 
Dynamo  Works,  Ltd.,  of  Dalston,  who  early  adopted  this  method 
of  advertisine',  inform  us  that  they  liave  communicated  with  the 
G.P.O.  authorities  on  this  subject,  submitting  the  various  types  of 
adhesive  labels  used  by  them  with  a  view  of  ascertaining  whether 
such  labels  would  infringe  the  postal  regulations  in  any  way,  and 
have  received  a  reply  stating  that  the  labels  submitted  are  not  of 
such  a  character  as  would  render  postal  packets  to  which  they  were 
affixed  liable  to  be  stopped.  Hence  all  types  of  adhesive  labels 
now  issued  to  contractors  by  the  Siemens  Lamp  Department  may  be 
used  with  safety  by  members  of  the  trade  on  their  outgoing  mail, 
although  care  should  be  taken  not  to  affix  them  in  such  a  manner 
as  to  interfere  with  the  addressing  of  the  postal  packets. 
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Foreiirn   Contracts  and    Labour  Clauses. — At    thfi 

Blackburn  T.C.  moetinff  on  February  Int,  Councillor  Hartley  referred 
to  a  contract  for  the  supply  of  8te<'l  tram  rails  which  had  been  jfiven 
to  an  American  firm,  and  asked  if  the  chairman  of  the  Tramways 
Committee  had  made  arranj^rements  for  someone  to  go  over  to  the 
States  to  see  whether  this  firm  were  payinp  the  standard  rate  of 
wapes  as  required  by  the  Corporation  reffulations.  Whatever  con- 
ditions were  imposed  on  English  firms  oupht  to  apply  equally 
well  to  foreign  firms,  he  added. 

Electrical    jflanufacturin;;-    in    Japan. — H.M.  Vice- 

Consul  at  Osaka  (Mr.  E.  11.  Holmes)  reports  that  a  Japanese  joint 
stock  company  has  recently  been  formed  at  that  place,  under  the 
name  of  the  Osaka  Denki  Seizo  Kabushiki  Kaisha  (Osaka  Electrical 
Machinery  Manufacturing  Co.,  Ltd.),  for  the  manufacture  of 
dynamos  and  other  electrical  machinery.  The  authorised  capital 
is  1,000,000  yen  (about  £102,000),  of  which  it  is  proposed  to  call 
up  one-fourth  at  once.  As  a  result  of  inquiries  made  by  Mr. 
Holmes,  it  would  appear  that  the  direction  of  orders  for  plant  for 
the  new  works  is  already  settled.  H.M.  Vice-Consul  states  that 
the  demand  for  such  poods  of  every  description  is  a  constantly 
increasinpr  one,  but  he  points  out  that  considerable  prepress  has 
been  made  of  late  years  in  the  manufacture  of  electrical  machinery 
in  Japan,  and  that  Japanese  manufacturers  will  have  the  advantage 
of  considerable  tariff  protection. — Board  of  Trade  Journal, 

India. — An  American  Consul,  reporting  on  Indian  trade, 
makes  the  following  remarks  :  "  An  active  and  industrious  com- 
mercial apent,  who  has  been  all  over  India  and  studied  the  needs  of 
the  people  and  the  business  methods,  said  that  he  regarded  India  as 
the  best  field  for  American  foreign  trade  in  the  Near  or  Far  East. 
He  returned  to  the  United  States  for  the  purpose  of  getting  together 
a  line  of  samples  with  a  view  to  returning  to  India  and  making  it 
a  permanent  field  of  commercial  operation.  He  stated  emphatically 
that  the  only  way  to  work  India  as  a  commercial  field  was  to  visit 
every  store  and  every  bazaar,  exhibiting  samples  of  superior  goods 
and  prices  that  would  compete  with  English,  German  and  French 
prices  for  the  same  class  of  goods.  This  young  man's  conclusion 
was  no  different  from  the  conclusions  reached  by  many  other  com- 
mercial men.  It  is  safe  to  say  that  95  per  cent,  of  the  trade  in 
American  commodities  in  India  that  have  been  introduced  and  sold 
here  during  the  last  six  years  have  been  the  result  of  personal 
representation.  Circulars  and  catalogues  rarely  get  original  business. 
After  goods  have  been  introduced  and  have  gained  a  foothold, 
advertising  literature  is  necessary  to  hold  and  enlarge  trade." 

Catalogues    and     Lists. — Messrs.    Bayliss,    Jones 

AND  Bayliss,  Ltd.,  Wolverhampton. — Catalogue  No.  IIB  (88 
pages)  containing  illustrations  and  tabulated  prices  of  bolts  and 
nuts,  and  a  variety  of  telegraph  ironwork  black  and  galvanised, 
in,cluding  spindles,  cupholders,  .stay  swivels,  swan-neck  bolts, 
straining  eye-bolts,  &c. 

Messes.  Wallace  Bros.,  Ltd.,  Royal  London  House,  Finsbury 
Square,  London,  E.C.— Small  booklet  of  48  pages,  entitled  "  The 
Care  of  Belting."  Belt  troubles  and  how  to  avoid  them,  directions 
for  making  double  belts  endless  on  the  pulleys,  directions  for  lacing 
belts,  also  for  covering  iron  pulleys  with  leather,  are  all  discussed,  and 
particulars  follow  of  the  firm's  "  Spartan  "  and  "  Neptune "'  brands  of 
leather  belting.  The  former  is  specially  prepared  to  withstand  the 
effects  of  steam,  oil,  acid  fumes,  &c.,  and  is  adapted  for  hard 
service  ;  the  latter  is  a  special  waterproof  belt  to  withstand  severe 
work  and  all  effects  of  moisture  or  water.     Prices  are  given. 

The  London  Electric  Firm,  George  Street,  Croydon.— This  is 
•a  very  full  catalogue  of  the  firm's  "One-working  part"  arc  and 
metal-filament  lamp  lowering  gear,  self-sustaining  winches  and 
other  manufactures.  These  include  numerous  details  which  should 
interest  all  who  have  to  do  with  street  and  other  open  space 
lighting,  and  a  host  of  photographic  illustrations  appears  showing 
the  application  of  the  devices  to  different  kinds  of  service  in  a 
variety  of  positions.  Particular  attention  is  directed  to  the  pages 
devoted  to  lowering  gear  applied  in  connection  with  metal- 
filament  lamps  and  clusters  of  lamps  used  for  street  illumination. 
A  large  sheet  of  illustrations  of  the  manufactures,  and  street  views, 
accompanies  the  catalogue. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  200, 
Upper  Thames  Street,  London,  B.C. — Publication  No.  185  (16  pages), 
containing  brief  descriptions,  with  illustrations  and  prices,  of  their 
mining  telephones,  magneto  and  battery  ringing  respectively, 
miner's  pocket  telephone,  mining  indicator,  mining  telephone 
switchboard,  electric  blasting  machines,  electric  motor  syrens, 
trembling,  motor-driven  and  other  bells,  ringing  and  signalling 
keys,  and  batteries. 

The  Franco-British  Electrical  Co.,  Ltd.,  50,  Oxford  Street, 
London,  W.C. — Two  new  leaflets  relating  to  their  electric  signs,  one 
of  which  is  described  in  our  "New  Devices"  section  to-day, 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen 
Street,  Dalston,  N.E. — New  list.  No.  D3  (16  pages),  containing 
excellent  illustrations,  with  notes  of  prices  of  a  number  of  luminous 
radiators  with  attractive  designs  in  art  metal,  black  and  polished 
iron  and  copper,  antique  brass,  copper  and  silver,  satin  gilt,  oxidised 
silver  and  oxidised  copper. 

Messrs.  Alfred  H.  Gibbings  &  Cia,  564,  Cangallo  564,  Buenos 
Ayres. — Eight-page  catalogue  in  Spanish,  containing  illustrated 
particulars  of  combined  engines  and  dynamos,  electric  pumps,  switch- 
boards, measuring  instruments,  &c. 

Messrs.  Galsworthy,  Ltd.,  15  and  16,  Newman  Street,  Oxford 
Street,  London,  W. — New  catalogue  of  160  pages  (art  paper  through 
out)  containing  excellently-executed  illustrations  of  a  fine  collection 
of  their  electric  light  fittings.     All  of  the  fittings  are  illustrated  to 
scale,  and  the  spread  and  length  are  given,  a  reference  being  also 


made  to  the  page  where  the  bracket  or  electrolier,  as  the  oaae  may 
be,  can  h>e  found  to  match  a  given  fittintr.  This  Lb,  of  ooone,  a 
time-saving  element.  Beginnin/  with  wall  brackets  and  soonoes, 
counterweight  pendantfland  shade  lights,  and  proceeding  with  elec- 
troliers, crystal  pendants,  bowl  and  ceiling  fittin^fs,  billiard  and 
small  fancy  pendantp.  there  later  follow  lantemo,  newel  standardi*. 
watertight  fittings,  floor  and  table  standards.  Some  paffeA  toward 
the  end  are  occupied  with  switohplat**,  lamp  radiator.'*,  and 
"  Gilco  "  patent  screw  clamp,  and  sundries.  The  catalozne  ha^  a 
neat  binding.  Messrs.  Galsworthy  will  l>e  plea«^  to  send  a  copy  of 
the  book  to  anyone  in  the  trade  who  may  not  have  received  one. 

Messrs.  Switchoeab  k  Cowans  (1911),  Ltd.,  Victoria  Work*, 
Springfield  Lane,  Salford. — A  number  of  current  leaflets  have  been 
issued,  brought  together  in  a  folder,  giving  illustrated  information 
relating  to  their  standard  manufactures.  These  include  switch- 
boards, h.t.  enclosed  panels  for  consumers"  premieee,  regulating 
transformers ;  spring  break,  isolating,  house  service.  Admiralty 
enclosed,  lin  it,  field  breaking  and  other  switches  ;  rheostat*,  cir- 
cuit-breakers, wall  type  motor  panels  :  oil  circuit  breakers  :  motor 
starters  ;  Star-Delta  switches  ;  relays,  switch  fuses,  magnetic  blow- 
out fuses,  the  Statter  time-lag,  and  so  on. 

Mr.  H.  C.  Slingsby,  Old  Street  House,  London.  E.C. — Newreviaed 
catalogue.  No.  135  (498  pages)  containing  illustrations  and  pricee  of 
a  very  large  variety  of  trucks,  handcarts,  &c.,  suitable  for  use  in  all 
classes  of  business. 

The  Aluminium  Industry. — According  to  a  Berlin  news- 
paper, the  negotiations  for  the  establishment  of  a  fresh  international 
imderstanding  in  the  aluminium  manufacturing  industry,  which  have 
never  been  entirely  abandoned,  have  now  led  to  the  conclusion  of 
an  arrangement  between  the  French  works  and  the  Nenhausen 
Aluminium  Industry  Co.  This  implies  that  a  step  has  been  taken 
in  connection  with  the  revival  of  the  international  syndicate, 
although  it  remains  to  be  seen  whether  the  combination  will 
actually  be  constituted.  On  the  one  hand,  it  seems,  the  newspaper 
declares,  that  the  English  industry  is  not  ripe  for  inclusion,  whilst, 
on  the  other,  an  understanding  is  for  the  time  being  not  possible 
with  the  American  industry,  the  principal  representative  of  which 
is  also  suffering  from  the  campaign  against  trusts.  In  any  case, 
prices  in  the  market  have  recently  hardmed,  and  further  progress 
is  expected  as  the  French  works  and  the  Neuhausen  Co.  are  said  to 
have  already  withdrawn  from  the  market. 

The  formation  was  recently  mentioned  of  the  Societe  Aluminium 
Francais  for  the  working  of  a  process  for  the  simultaneous  recovery 
of  an  ammonia  fertiliser  as  a  by-product  in  the  production 
of  alumin-kryolit  for  the  manufacture  of  aluminium.  The  work- 
ing rights  have  been  obtained  from  the  Societe  Generale  dea 
Nitrures,  and  are  said  to  permit  of  a  substantial  reduction  in  the 
cost  of  production.  It  is  understood  that  the  Societe  Aluminium 
Francais  has  water-powers  ranging  from  40,000  h.p.  to  50,000  H.P. 
at  its  disposal,  and  as  its  output  of  alumin-kryolit  is  to  be  shared 
with  the  French  aluminium  companies,  it  would  appear  as  if  the 
former  had  been  formed  by  the  latter  expressly  for  the  purpose. 

Bankruptcy  Proceedingfs. — Oswald  Carb,  electrical 

engineer,  Oak  Works,  Headingley,  and  31,  Estcourt  Terrace, 
Headingley. — At  the  Leeds  Bankruptcy  Court  last  week  this 
examination  was  closed.  The  statement  of  affairs  showed 
liabilities  £375,  and  a  deficiency  of  £62. 

Henry'  James  Dale,  electrician,  15,  New  Oxford  Street,  W.C, 
and  166,  Pentonville  Road.  N. — Release  of  trustee  (oflBcial  receiver) 
December  21st,  1911. 

For  Sale. — The  Coventy  City  Council  has  for  disposal 
one  600-KW.  McLaren-Schuckert  generating  set.  The  Dundee 
T.C.  has  for  sale  five  tons  of  old  cable  copper.  Messrs.  Wheatley 
Kirk,  Price  &  Co.,  will,  on  Friday,  February  23rd,  sell  by  auction, 
the  plant  and  effects  of  the  Cowper-Coles  Engineering  Co.,  Ltd. 
(in  liquidation).  For  further  particulars  see  our  advertisement 
pages  to-day. 

Trade    Announcements. — Premises   at    4,    Townwall 

street,  Dover,  have  been  opened  by  Mr.  E.  ARTHrR  Pinto,  electrical 
engineer. 

The  A  E.G.  Electric  Co.  has  opened  showooms  at  2,  Station 
Road  West,  Canterbury,  with  Mr.  E.  F.  Turner  as  representative. 

Having,  during  a  recent  business  tour  in  U.S.A.,  ascertained  that 
there  was  a  considerable  demand  for  many  of  his  new  types  of 
electrical  standard  and  testing  instruments,  Mr.  Robert  W.  Paul 
has  opened  a  branch  laboratory  and  showroom  at  1,  East  42nd 
Street,  New  York,  which  will  be  in  charge  of  Mr.  C  J.  Brown, 
formerly  at  the  firm's  London  works. 

Dissolutions  and   Liquidations.— Bohm  Lejhs  Lamp 

Co.,  Ltd. — Creditors  must  send  paiticulars  of  debts,  &c.,  by 
March  18th  to  the  liquidator  Mr.  E.  S.  Neave,  15,  Great  St. 
Helens,  E.C. 

W^akelin  Bros.,  Ltd.,  7,  Tottenham  Street,  Tottenham  Court 
Road,  London. — Meeting  of  creditors  and  contributories  will  be 
held  on  February  16th  at  Carey  Street,  W.C. 

Battery  Contracts.— Messes    Pritchetts    &    Gold. 

Ltd.,  of  Westminster,  have  recejitly  supplied  one  of  their  well- 
known  storage  batteries  to  H.R.H.  Prince  Christian,  E.G.,  P.C, 
G.C.V.O.,  at  Cumberland  House,  Windsor.  Another  recent  order 
was  placed  with  this  firm  by  H.R.H.  the  Duchess  of  Albany  for 
replacing  the  existing  battery  at  Claremont,  Esher.  with  a  new 
battery  of  1,000  ampexe-hours  capacity.  The  same  firm  are  also 
supplying  a  battery  to  Sir  Alexander  M.  Rendel.  K.C.I.E.,  for  his 
country  house 
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New  Steel  Works  at  Swansea. — The    Times  reports 

that  Messrs.  Rai.dwin  i^  Co.  are  jroinp  to  put  down  immediately 
nn  extensive  steel-making:  plant  on  the  Burrows,  Swansea,  where 
they  have  already  larjje  tinplate  works.  "  The  new  steel  works 
will  have  an  output  of  5,000  tons  weekly,  and  the  expenditure 
involved  is  between  £100,000  and  £150,000.  It  is  Messrs.  Baldwin's 
intention  to  follow  on  with  the  erection  of  blast  furnaces." 


LIGHTING  and  POWER  NOTES. 


Abingdon. — A  petition  is  beinj;  signed  at  Abingdon  in 
favour  of  facilities  being  given  to  a  company  to  provide  an  E.L. 
installation  for  the  town.  The  T.C.,  it  will  be  remembered,  has 
decided  to  apply  for  a  prov.  order. 

Accrinfiton. — Mr.  Percy  Allen,  of  the  Castner-Kellner 
Alkali  Co.,  has  accepted  the  engagement  as  consulting  engineer  in 
connection  with  the  installation  of  a  gas  generating  plant  for  the 
electricity  works  extensions,  at  a  fee  of  50  guineas,  plus  expenses. 

Australia. — The  Xorth  Sydney  Council  is  moving  to 
secure  electric  lighting  powers,  the  idea  being  to  prepare  a  joint 
scheme  for  all  the  North  Shore  municipalities. 

The  purchase  of  the  gas  company's  undertaking  (which  includes 
electricity  supply)  has  been  practically  concluded  by  the  Perth 
(W.A.)  Council,  the  arbitration  award  fixing  the  price  at  £419.312. 
A  loan  of  £525,000  is  to  be  raised  for  purchasing  the  property. 

It  is  interesting  to  note  that  the  suburbs  of  Xorth  Perth, 
Subiaco  and  Leederville  have  their  own  electric  lighting  plants,  also 
that  Claremont,  situated  between  Perth  and  Fremautle,  has  its 
own  plant. 

Bailtry. — Last  year  terms  were  arranged  between  a  Mr. 
Nugent  and  the  local  Commissioners,  by  which  that  gentleman 
supplied  an  electric  street  lighting  installation  in  the  town,  which 
has  now  been  in  satisfactory  operation  for  a  week  or  so.  i 

Barrow-in-Furness. — At  the  T.C,  meeting  on  Monday 

it  was  decided  that  the  town  clerk,  treasurer,  surveyor,  gas  and 
water  manager,  and  electrical  engineer  be  instructed  to  confer  on 
the  question  of  formulating  a  scheme  to  prevent  the  frequent 
breaking  up  of  carriage-ways  and  footpaths  for  the  purpose  of 
laying  new  mains,  kc. 

Beckenhain. — At  its  last  meeting,  the  U.D.C.  decided 
to  ask  the  B.  of  T.  to  consider  the  revocation  of  the  powers  of  the 
electricity  company  entitled  to  supply  the  West  Wickham  district, 
but  which  has  not  exercised  its  right.  If  the  Board  agrees  to 
that  course  the  Council  will  take  steps  to  obtain  powers  to  supply 
the  district.  The  Council  found  it  impossible  recently  to  supply 
in  West  Wickham  on  reasonable  terms,  and  that  is  the  basis  of  the 
action. 

Biddulph. — With  referervce  to  the  proposed  electrical 
scheme,  the  U.D.C.  has  decided  not  to  pay  more  than  5  per  cent,  on 
the  cost  of  the  works  (£5,000),  except  the  cost  of  the  ordnance 
survey  plans,  to  the  experts  engaged,  Messrs.  Crews  k  Handford. 
The  latter  asked  to  be  allowed  certain  travelling  and  other 
expenses. 

Bo^nor. — The  U.D.C.  has  decided  to  offer  no  opposition 
to  the  Bognor  electricity  prov.  order,  but  to  lodge  a  petition  against 
the  Bognor  Gas  Co.'s  Electricity  Bill,  on  the  following  grounds  : — 
That  it  is  not  desirable  that  a  monopoly  for  supplying  two  illu- 
minants  should  be  in  the  hands  of  one  company  ;  that  there  is  no 
clause  in  the  Bill  authorising  the  Council  to  purchase  the  under- 
taking ;  that  the  maximum  price  to  be  charged  for  current  is  ex- 
cessive ;  and  that  the  time  within  which  mains  should  be  laid  in 
the  compulsory  area  was  extended  to  three  years  instead  of  two 
years,  as  in  the  case  of  the  prov.  order. 

Bolton, — At  a  meeting  of  the  Electricity  Committee  held 
on  February  let,  the  proceedings  of  the  special  Sub-Committee 
appointed  by  the  Electricity  Committee  with  reference  to 
the  scheme  of  the  electrical  engineer  for  the  proposed  new 
station  at  Back-oth-Bank  were  approved,  which  thereby  recom- 
mends the  adoption  of  the  scheme. 

Bridlins^ton. — The  T.C.  has  received  from  the  L.G.B. 

sanction  to  loans  of  £1,900  for  mains  and  £800  for  services. 

Bury. — The  Corporation  has  lodged  an  objection  with 
the  Board  of  Trade  against  the  granting  of  a  provisional  order  to 
the  Lancashire  Electric  Power  Co.  for  supplying  electricity  in 
Radcliffe. 

Canada. — From  present  indications,  the  scheme  of  the 
Long  Sault  Development  Co.  to  dam  the  St.  Lawrence  is  again  in 
the  air.  J.  Wesley  Allison,  Morrisburg,  whose  efiforts  in  opposition 
to  the  scheme  aided  in  its  defeat  before  Congress  last  year,  left  for 
Washington  at  the  end  of  last  week  to  confer  with  the  interests 
connected  with  the  scheme  as  to  the  basis  upon  which  work  will  be 
allowed  to  go  on  so  far  as  Canada  is  concerned.  It  is  not,  however 
considered  likely  that  the  Dominion  Government  will  withdraw  a 
single  one  of  its  objections  already  advanced  against  the  proposal. 
That  the  opposition  is  not  confined  to  Canada  is  evident  from  the 
faotthatit  is  understood  that  Governor  Dix.of  New  York,  will  suggest 


that  the  Bill  of  the  Long  Sault  Development  Co.,  in  so  far  as  it  give.^ 
power  to  the  promoters  throughout  New  York  State  to  develop 
power  on  the  St.  Lawrence,  be  repealed.  Governor  Dix  will  further 
suggest  that  if  it  is  found  necessary  to  develop  power  on  the 
St.  Lawrence,  that  the  State  vote  an  appropriation  for  that  purpose, 
and  that  power  he  delivered  to  the  people  direct  from  the  State, 
and  that  no  lease  be  granted  to  private  companies  or  corporations. 

The  Calgary,  Albt.,  Council  has  approved  of  a  total  of  5^200,000 
for  electric  lighting  extensions  for  1912,  and  llfiS.OOOforexten.'sions 
to  the  city  power  plant  during  the  coming  year, 

Cheltenham. — The  T.C.  has  decided  to  give  private  con- 
sumers the  option  of  a  flat  rate  of  5d  per  unit,  with  a  discount  of 
5  per  cent. 

By  a  three  years"  agreement,  the  Light  Railway  Co.  is  to  pay 
T3552d.  per  unit  for  a  minimum  of  600,000  units,  and  |d.  per  unit 
beyond. 

Continental  Kotes. — Aistria. — Great  activity  prevails 
in  the  districts  lying  around  Salzburg  in  the  erection  of  local 
generating  stations  One  firm  only^F.  Papouschek — in  the  past 
year  have  carried  out,  or  have  in  hand,  as  many  as  eight  such 
schemes,  viz.,  at  Wald,  HoUersbach,  Reitdorf,  Lungotz,  Russbach, 
St.  Michael  Markt,  Thalgau  and  Maternderf,  the  last-named 
being  a  reconstruction  and  re-equipment  of  an  existing  station. 
The  installations  of  electric  plant  in  various  industries  have  also 
been  numerous,  and,  altogether,  the  past  year  is  considered  to  have 
been  a  very  prosperous  one. 

A  high-pressure  transmission  service,  many  miles  in  length,  is 
being  set  up  between  Kolin  and  Newbydzow,  in  Bohemia,  to  serve 
Konigstadl  and  all  the  villages  within  the  Konigstadl  circuit. 
Temporarily,  current  is  being  supplied  by  a  private  firm  at 
Chlumetz,  but  eventually  a  power  station  to  be  built  at  Kolin  will 
serve  the  network. — Ber  FAektroteclinilter. 

It  id  announced  that  the  municipal  authorities  of  Vienna  have 
just  purchased  a  colliery  at  Zellingsdorf,  Lower  Austria.  It  is 
proposed  to  establish  an  electricity  generating  station  in  con- 
junction with  the  pits  and  to  transmit  the  current  generated  to 
Vienna  for  electric  lighting  and  power  purposes. 

Germany. — The  municipal  electricity  undertaking  at  Altona  is 
being  taken  over  by  a  new  company,  which  has  just  been  formed, 
with  a  capital  of  £175,000,  and  the  title  the  Electricitatswerk 
Unterelbe  Gesellschaft. 

An  international  rural  generating  station,  to  serve  clients  on 
both  sides  of  the  Dutch  and  German  frontiers  in  the  Bourtanger 
Moor  district,  and  stretching  from  Meppen  to  Wegener  on  the  left 
bank  of  the  Ems  River,  is  about  to  be  established.  The  districts 
to  be  served  are  mainly  agricultural,  and  include  the  circuits  of 
Aschendorf,  Hiimmling,  Lingen  and  Meppen.  The  Dutch  districts 
are  warmly  interested  in  the  scheme,  the  negotiations  for  the 
realisation  of  which  are  approaching  a  conclusion. — Zeitachr.  fur 
Elelitro.  und  Maschhmnbau. 

Belgium. — La  Societe  d'Electricite  du  Borinage  is  now  supplying 
current  to  20  small  towns  and  villages,  the  number  of  clients  con- 
nected to  the  supply  mains  being  2,200. 

La  Societe  d'Electricite  de  I'Est  de  la  Belgique  has  secured  the 
concession  for  the  supply  of  electrical  energy  for  lighting  and 
power  purposes  in  the  town  of  Lambermont. 

Russia. — The  Compagnie  d'Electricite  de  Bialystock  reports  a 
large  increase  in  the  demand  for  current  for  power  purposes.  There 
are  a  large  number  of  textile  mills  in  the  town  of  Bialystock,  the 
proprietors  of  many  of  which  have  decided,  owing  to  the  high  cost 
of  coal  in  the  district,  to  adopt  electrical  driving  of  the  spinning  and 
weaving  machinery. 

The  work  of  establishmg  the  new  central  station  in  Odessa  of 
the  Societe  d'Electricite  d'Odessa  is  being  pushed  ahead  as  rapidly  as 
possible,  as  the  demand  for  current  for  lighting  and  power  purposes 
is  in  excess  of  what  can  be  supplied  from  the  existing  plant,  which 
is  furnishing  current  to  85,000  lamps  and  82  electric  motors. 

A  loan  is  being  arranged  for  a  Russian  municipality,  the 
proceeds  to  be  devoted  to  various  public  works,  including  elec- 
trification of  tramways  and  purchase  of  rolling  stock.  Further 
particulars  may  be  obtained  on  application  to  the  B.  of  T. 

A  new  system  of  mains,  for  the  supply  of  electrical  energy  for 
lighting  and  power  purposes,  is  being  laid  down  in  the  town  of 
Simferopol  by  the  Societe  des  Tramways  et  Eclairage  de 
Simferopol. 

Spain. — The  municipal  authorities  of  Moncofar  (province  of 
Casteilon),  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  25  years. 

France. — It  is  proposed  to  erect  a  large  hydro-electric  station 
utilising  the  River  Doubs.  A  barrage  is  to  be  constructed  above 
Soubey,  and  thence  water  will  be  taken  through  a  38-km.  tunnel, 
penetrating  the  Clos  du  Doubs,  to  the  village  of  Ocourt.  Soubey 
being  485  m.  above  sea  level  and  Ocourt  only  4,35  m.,  there  is  a 
gross  difference  of  level  of  50  m.  A  velocity  of  flow  of  ITO  m.  per 
Hecond  through  the  tunnel,  which  is  to  be  of  5'25  sq.  m.  cross- 
section,  will  yield  a  discharge  of  about  fi  cb.  m.  per  second.  The 
power  station  is  to  be  erected  at  Ocourt,  and  will  contain  three 
hydro-electric  generators  of  1,250  KW.  each.  The  maximum  total 
output  of  the  station  will  fall  from  3,600  kw.  to  1,000  KW.  in 
jieriods  of  drought,  when  the  flow  of  the  Doubs  is  only  19  cb.  m. 
per  second.  The  barrage  will  cause  a  considerable  rise  in  the  level 
of  the  Doubs  up-stream  to  Clairbie — about  3  km.  away  and  near 
the  French  frontier — and  the  scheme  when  completed  will  be  the 
most  important  in  the  Jura  district. 

La  Society  Generale  d'Electricite,  Paris-Province,  is  the  name  of 
a  new  company  which  has  lately  been  formed  in  Paris,  with  a 
capital  of  £10.000. 
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Dart  ford.— Tho  U.D.C.  has  appliod  to  tlie  L.O.B.  for  a 

loan  of  a  10,000  for  the  followinfr  pnrpotes  : — ''  Uniflow"  enpinfi  and 
balancer,  £3,H(iO  ;  Hwitchboard,  £fiOO  ;  Buperheatera  and  pipinp. 
£800;  feed  pump,  £1«0  ;  huildinpfs,  £2,290;  boiler,  £l,t;oy;  con- 
tinpenciee,  £2."<0  ;  three  yeart'  mains  and  services,  £1,000. 

Darwen. — The  subject  of  electricity  as  a  motive  fKiwer 
was  raised  at  the  meetin^f  of  the  Corporation  on  February  5th, 
when  Councillor  Butterworth  referred  to  the  erection  of  new 
inillH  in  the  town,  and  asked  what  prof^ress  was  bein^'-  mafle  with 
regard  to  the  owners  usin(f  electricity  tor  the  runninff  of  the 
machinery.  Councillor  Thornley  replied  that  the  matter  had 
received  careful  attention,  but  he  did  not  think  it  was  advisable  to 
enter  into  details  at  that  stape.  Everythinp  was  beinir  done  to 
produce  current  as  cheaply  as  possible,  with  a  view  to  encouraj^inp 
cotton  mill  owners,  but  not  at  a  loss  to  the  Corporation. 

Dublin. — At  a  recent  meeting  of  the  City  Council, 
Alderman  M'Walter  moved  that  the  10  per  cent,  which  was  added 
to  the  price  of  electricity,  to  make  up  for  losses  sometime  aj^o, 
should  now  be  taken  otf.  An  amendment  was,  however,  carried 
that  the  resolution  be  sent  to  the  Electricity  Committee  for  con- 
sideration and  report,  on  the  pround  that  there  was  no  demand 
by  the  consumers  for  any  reduction. 

Eccles. — The  Electricity  Committee  has  received  a  com- 
munication from  the  L.G.B.,  in  which  it  was  stated  that  for 
reasons  therein  mentioned,  the  Board  does  not  consider  that  it  would 
be  justified  in  complying^  with  the  application  for  sanction  to 
borrow  £666  for  the  purpose  of  lig-htinf;^  certain  streets  in  the 
vicinity  of  Cromwell  Road,  by  electricity. 

Falkirk. — The  outcome  of  the  plebiscite  of  the  rate- 
payers, taken  on  the  question  as  to  whether  the  Linlithgrow  and 
Falkirk  District  Electric  Lighting-  order,  now  being  promoted  by 
Mr.  George  Balfour,  London,  should  be  opposed  by  the  promotion  of 
another  burgh  extension  order,  has  resulted  in  the  advice  of  Mr. 
Balfour  Browne,  K.C..  London,  being  adopted.  It  will  be  recalled 
that  he  advised  the  extension  of  the  burgh  boundaries  as  the  most 
effective  means  of  opposing  the  order.  The  vote  resulted  in  a 
majority  for  this  of  1,.363  ;  77  per  cent,  of  the  electorate  voted. 

Halifax. — Members  of  the  T.C.  on  Monday  made  a  tour 
of  inspection,  and  at  the  electricity  works  a  new  1,.")00-kw.  turbo- 
alternator,  which  has  been  installed  to  meet  the  increased  demand 
for  electrical  energy  for  motive-power  purposes,  was  started  up. 

Hea<liD<!:ton. — The  B.  of  G.  is  to  discuss  the  appoint- 
ment of  a  Committee  to  consider  the  lighting  by  electricity  or 
otherwise,  of  the  workhouse,  where  at  present  oil  lamps  are  used. 

Lancaster. — A  conference  is  to  be  held  between  members 
of  the  Electricity  and  Lighting  Committees  in  reference  to  the 
question  of  cost  and  other  matters  connected  with  street  lighting 
by  electricity. 

Liverpool. — In  pursuance  of  a  resolution  passed  by  the 
Electricity  Committee  in  December  last,  the  consulting  electrical 
engineer  (Mr.  A.  Bromley  Holmes)  and  the  city  treasurer,  have 
reported  to  the  Committee  on  the  position  of  the  electrical  under- 
taking with  a  view  to  the  reduction  of  charges  to  consumers. 
After  reviewing  the  financial  position  of  the  undertaking,  the 
report  points  out  that  last  year  in  Liverpool  there  were  sold 
37,765.20.3  units,  with  an  income  of  £265,475,  these  figures  incluo- 
ing.  15,149,005  units  for  lighting  and  power  (£165,966),  and 
22,616,19H  units  for  tramways  (£99,509).  The  average  price 
received  was  r687d.  per  unit.  As  regards  tho  ■349d.  per  unit  for 
works  cost,  it  was  reported  that  "  very  little  reduction  on  the  cost  of 
production  can  be  anticipated  from  increased  output,  as  the  last 
published  works  oost  of  the  two  undertakings  which  alone  have  a 
larger  output  than  Liverpool — namely,  Manchester,  with  an  output 
of  83,308,84Js  units,  and  Glasgow,  with  an  output  of  40,823,090, 
somewhat  exceed  the  Liverpool  works  cost,  where  the  output  is 
37,765,203  units.''  So  long  as  the  Committee  was  able  to  continue 
the  policy  of  replacing  old  by  modem  plant  of  greater  capacity  out 
of  reserve  and  renewals  fund,  the  cost  per  unit  of  the  interest 
and  sinking  fund  would  decrease  with  the  increased  output. 
The  flat  rate  scale  for  lighting  runs  from  3Jd.  per  unit  to 
2jd-,  and  for  power  from  2d.  to  Id.  according  to  the 
quantity  taken.  The  maximum  demand  scale  for  lighting  is  a 
fixed  quarterly  charge  of  £2  per  KW.  on  maximum  demand  (as 
registered  by  a  demand  indicator),  and  1  Jd.  per  unit ;  and  for  power 
£1  per  KW.  on  rated  capacity  of  plant  installed  and  id.  per  unit. 
The  rateable  value  scale  of  charges  is  a  fixed  quarterly  charge  of 
4i  per  cent,  on  the  rateable  value  of  the  premises  and  Id.  per  unit. 
Details  are  then  given  of  certain  suggested  concessions,  which  may  be 
summarised  thus  : — (1)  The  charge  for  the  supply  of  private  houses 
on  the  rateable  value  system  to  be  reduced  to  2  J  per  cent,  per 
quarter  and  Id.  per  unit  ;  (2)  for  shop  lighting  and  other  trade  uses, 
a  reduction  from  4i  per  cent,  to  3i  per  cent,  per  quarter  ;  (3)  for 
consumers  requiring  a  "  long-hour  "  servioa,  the  present  power  rate 
of  £8  per  KW.  per  quarter,  and  'Sd.  per  unit  to  be  reduced  to  £6 
per  KW.,  and  '4d.  per  unit. 

The  Committee  at  the  meeting  on  February  2  ad  approved  the 
concessions  recommended  in  the  special  report. 

It  is  reported  that  the  net  balance  on  the  Corporation  electric 
supply  for  1911  amounts  to  £48,141.  The  Electricity  Committee 
has  allocated  £3,141  to  the  reserve  fund,  £20,000  to  the  renewal 
fund,  and  £25,000  to  the  relief  of  the  general  rate. 

.  {London,— BERiioxDSEY.— A  loan  of  £2,782  is  to  be 

taken  up  from  the  L.C.C.  for  electric  lighting  purposes,  made  up 


as  follows  ;  £2,000  for   mainn,    £32  for  plant,  ('switchboard ),  and 
£250  for  house  services. 

Rtki'.vev.  —  The    Electricity    Supply    Committee    ha*»    adopted 
the    recommendation    of    the    electrical    engineer    and    manager 
a.s    to    offering   lower    terms   for    electric    lighting    parpoees    in 
factorifts,  workshops  and   warehouses,  th^  proposed  rate  to  be.  as 
from   the  dates  of  the  meter  readings  upon  which  the  monthly 
accounts  for  March.  1912,  are  baaed,  4d.  per  unit,  for  300  hours'  lue 
per  annum  of  the  maximum  demand,  and  id.  per  unit  for  all  further 
consumption  per  annum,  upon  the  following  conditions,  viz.  :  (a) 
That  all    artificial    lighting    u.s*;d    on    the    premiae*.    as    defined 
above,    be  derived  from    the   Councils    electricity   supply  mains  : 
(/>)  that  all  power  (exclusive  of  heating)  used  on  the   prem'ses.  a^ 
defined   aljove,   be   derived    from   the   Council's  electricity  supply 
mains  :  (r)  that  the  mean  "maximum  demand  "  f^r  power  purpce^ 
(as  defined  and  applied  in   Clause  4  (\')  of  the  CooncirR   general 
conditions)  be  not  les-s  than  thirty  electrical  horse-power  ;  and  (d) 
that  the  consumers  total  acconnt8(calcu  la  t«d  on  the  rates  upon  which 
they  are  -endered)  for  any  half-year  enriing  on  the  dates  of  the 
meter   readings   upon  which   the  monthly  accounts  for  June  and 
December  are  based,  amount  to  at  least  £6fi.  or  that  the  consumer 
guarantees   this   amount   as  a  minimum  payment  for  each   snch 
period.     In  calculating  the  total  amount  of  a  consumers  half-yearly 
l)ill  for  the  purpose  of  arriving  at  the  minimum  above  mentioned,  the 
accounts  for  lighting,  power  and    other  purposes,  on  the  same  or 
different  premises,  to  be  added  together  ;  provided  that  where  the 
accounts  of  different  premises  are  so  added  together,  the  average 
half-yearly   account  per  service  shall  not  be  less  than  £15.     This 
matter  came  under  consideration  owing  to  certain  large  consumers 
in  the  district  who  carried  on  business  in  factories  and  closed  about 
7  p.m.,   contending  that  under  the  Council's  existing   tariff   the 
average  charge   per  unit  was  too  high  to  warrant  them  extending 
their  lighting  installation   or   even  continuing   the  use   of  their 
existing  installation.     The  Committee   points  out  that  although 
the   recommendation   would   at  the   moment  result  in  a  decrease 
in   revenue,    there  was  little  or  no  dcubt  that  this  also  would,  in 
view   of   the   anticipated   demand  likely  to  ensue  therefrom,  be  of 
a  temporary  character  only. 

Loughborough. — The  T.C.  has  consented  to  a  proposed 
bulk  supply  of  electricity  to  the  Brush  Co.  Negotiations  between 
the  Corporation  and  the  company  have  been  in  progress  since 
August  last,  when  the  company  made  a  proposal  that  the 
Corporation  should  supply  them  with  the  whole  of  the  electricity 
required  for  their  works  for  light  and  power.  The  company 
estimated  their  requirements  at  not  less  than  1,000,000  units  per 
annum,  for  which  they  were  prepared  to  pay  "  something  nnder 
id.  per  unit."'  Subsequently  the  company  offered  to  give  a 
guarantee  for  a  consumption  of  1.2.")0,000  units  per  annum  on  a 
10  years'  agreement  at  ',d.  per  unit.  The  Electricity  Committee 
recommended  the  Corporation  to  give  a  supply  on  these  terms, 
with  an  increase  of  'Old.  per  unit  for  every  6d.  per  ton  increase  in 
the  pricp  of  coal,  on  the  company  agreeing  to  supply  the  turbo- 
generator and  other  plant  on  a  hire-purchase  system  as  suggested 
by  them.  The  report  was  approved,  together  with  a  recommenda- 
tion that  application  be  made  to  the  L.G.B.  for  sanction  to  a 
loan  for  the  necessary  extensions  to  buildings,  plant,  iVc,  estimated 
at  £14,000. 

Maidstone. — The  B.  of  T.  has  sent  the  T.C.  an  order 
enabling  it  to  supply  current  to  Springfield  Mill,  which  is  outside 
the  borough. 

The  T.C.  has  decided  to  hold  a  series  of  demonstrations  of  elec- 
trical cooking  during  the  month  :  it  has  also  applied  to  the  L.G.B. 
for  a  loan  of  £550  for  a  motor-generator. 

New  Zealand. — It  is  proposed  by  the  Xapier  B.C.  U^ 
raise  a  loan  of  £15,000  for  the  construction  of  electric  power  and 
lighting  works  and  electric  tramways  which  have  been  approved  on 
a  poll  of  the  ratepayers  of  the  borough. — Board  of  Trade  Journal. 

North  Berwick. — Further  particulars  of  the  proposal  to 
introduce  a  scheme  of  electric  lighting  into  No»th  Berwick  were 
brought  before  a  meeting  of  property  owners  and  other  residents 
at  the  Royal  Hotel.  Mention  was  made  of  the  fact  that  an  agree- 
ment had  been  entered  into  between  Slessrs.  Crompton  i;  Co.  and 
the  Corporation,  and  that  it  was  intended  to  float  a  company  to 
carry  out  the  scheme.  Mr.  J.  C.  Ivens.  as  epresenting  the  com- 
pany, gave  a  general  outline  of  the  proposed  installation,  together 
with  details  of  the  cost.  For  purposes  of  comparison  a  sta*'ement 
was  submitted  showing  the  cost  and  results  of  similar  under- 
takings in  10  towns  of  varying  population,  and  the  estimate 
afforded  was  favourable  to  North  Berwick. 

Relocate. — The  T.C.  has  sanctioned  the  conversion  of  80 
gas  lamps  to  electric  lighting  during  the  year. 

Rochdale. — The  Corporation  has  applied  to  the  L.G.B. 

for  sanction  to  borrow  £8,700  for  extensions  of  buildings  and  plant 
at  the  Dane  Street  electricity  generating  station,  and  an  inquiry 
has  been  fixed  for  the  13  th  inst. 

Salisbury  Plain. — It  is  stated  that  the  Armv  estimates 

ft  • 

for  the  financial  year  of  1912-13  will  contain  a  lar^je  provision  for 
electric  lighting  of  barracks  in  various  parts — particularly  where 
new  barricks  have  been  erected  in  reoent  year?.  A  sum  of  £50.000, 
it  is  said,  will  be  spent  at  S-vlisbury  Plain  and  the  adjivcent  camps. 
A  considerab'e  time  has  elapsed  since  the  Army  authorities  found 
out  that  one  of  the  causes  of  dis'onten':  amongst  the  soldiers  in 
those  remote  camps  w^as  the  ill-lighioi'  of  their  quarters  and  the 
vicinity. 
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Shipley. — A  decision  by  the  Electricity  Committee  of  the 
U.D.C.  that  the  engineor  should  prepare  plans  and  estimates  for  tJie 
submission  of  a  scheme  to  the  L.G.B.  providing  for  alteration  to 
buildinjrs  at  the  electricity  works,  extension  of  condensinjj,  boiler 
and  turbine  plant,  and  extension  of  mains,  was  not  adopted  by  the 
Council  at  its  meetinjr  last  week,  it  being-  ag-reed  that  the  matter 
should  be  more  fully  considered.  The  financial  statement  of  the 
Electricity  Department  for  the  nine  months  ended  December  last 
showed  an  income  of  £8,199,  compared  with  £6,974  in  the  corres- 
ponding- period  of  the  previous  year,  and  an  expenditure  of  £5,158, 
compared  with  .^3,580. 

Southainpton. — The  electrical  engineer  has  been  in- 
structed to  obtain  (Quotations  for  a  standard  motor  for  the 
locomotive  used  in  the  haulagre  of  coal  trucks  to  the  electricity 
works.  Application  is  to  be  made  to  the  Local  Government  Board 
for  sanction  to  borrow  .^5,000  for  general  mains.  In  reply  to  a 
letter  sug-ffestin<r  the  desirability  of  wiring:  houses  free,  or  at  a  very 
nominal  cost,  the  town  clerk  has  been  instructed  by  the  Electricity 
Committee  to  reply  to  the  effect  that  the  sugfgestion  could  not  be 
entertained,  but  that  the  Council  would  be  prepared  to  put  in 
installations  on  the  assisted  wiring  system. 

Southg:ate. — The  North  Metropolitan  Electric  PoAver 
Supply  Co.  is  to  be  asked  to  submit  for  the  Council's  consideration 
terms  for  the  lighting  of  the  Green  Lanes  main  road,  and  to 
arrange  with  the  surveyor  for  the  erection  at  certain  points  of 
sample  lamps. 

Stoke  -  on  -  Trent.  —  The    Education    Committee    has 

appointed  a  Sub-Committee  to  discuss  with  a  Committee  of  the  T.C. 
the  advisability  of  installing  the  electric  light  in  schools  in  the 
Kanley  and  Tunatall  areas. 


TRAMWAY  and  RAILWAY  NOTES. 


Sunderland. — The  Electricity  and  Lighting  Committee 
of  the  T.C,  in  its  estimate  of  revenue  and  expenditure  for  the  year, 
anticipates  a  credit  balance  on  the  year's  working  of  £5,006,  com- 
pared with  £1,194  for  the  previous  year.     The  total  expenditure  is 
estimated    at   £55,2(19,  and   embraces  the   following  chief  items  : 
£12,488,  cost  of  generating  current;  £5,747  distribution  expenses  ; 
£4,393,  management  and  general  expenses;    £11,806,   interest  on 
loans;    and    £16,630,    sinking    fund   contribution.      There    is   an 
increase  in  the  cost  of  generating  current  of  £1,063,  chiefly  due  to 
the  increased  expenditure  on  coal,  the  total  for  which  is  £8,204,  as 
compared  with  £7,375,   but  the  total  output,  it  should  be  noted, 
estimated  at  11,721,95C)  units,  exceeds  that  of  the  previous  year,  by 
U  million  units.      The  revenue  is  estimated  at  £60,275,  against 
£55,253  for  the  previous  year.     The  revenue  from  current  for  power 
purposes  is  estimated  at  £29,6(18,  an  increase  on  the  previous  year 
of  £4,713.     With  a  view  to  encouraging  the  use  of  current  for  heat- 
ing and  cooking,  the  Council  has  under  consideration  a  proposal  to 
reduce  the  price  per  unit  to  those  consumers  who  are  under  the 
domestic   rate,  where  they  pay  a  fixed  charge,  according  to  rental. 
The  reduction  suggested  is  from  Jd.  to  id.  per  unit. 

The  Electricity  Committee  has  decided  to  recommend  the  in- 
stallation of  a  5,000-KW.  turbine  with  new  cooling  tower,  cables, 
travelling  crane,  two  new  boilers,  kc,  at  a  total  cost  of  £22,207. 
In  December,  1911,  there  was  a  maximum  demand  of  5,740  KW.  on 
the  Hylton  Road  plant.  Further  power  customers  bring  the 
demand  up  to  6,165  kw. 

Taunton.— Mr.  T.  C.  Ekin,  the  L.G.B,  inspector,  has 

held  an  inquiry  relative  to  the  application  of  the  T.C.  for 
sanction  to  borrow  £2,500  for  the  purposes  of  the  electricity  under- 
taking. Mr.  G.  Spiller,  chairman  of  the  Electricity  Committee  of 
the  Corporation,  said  he  was  convinced  that  the  loan  would  tend 
to  the  more  successful  working  of  the  undertaking.  The  application 
was  not  opposed. 

Wakefield. — Tiie  Corporation  has  given  notice  that  an 
application  has  been  made  to  the  B.  of  T.  for  consent  to  the  placing 
of  certain  electric  lines  above  ground,  along  various  routes  in  the 
city,  for  the  transmission  of  electrical  energy  at  a  pressure  of  230 
volts  for  the  purposes  of  supply  under  the  Wakefield  Corporation 
Electric  Lighting  Order,  1894, 

Wednesbury. — Inconsequence  of  the  increasing  demand 
or  electric  current  in  the  borough,  the  Lighting  Committee  has 
recommended  the  purchase  of  a  230-KW.  engine  and  dynamo  at  a 
cost  of  £3,500.  A  special  arc  lighting  main  is  to  be  laid  for  the 
convenience  of  shopkeepers  in  the  market  place  at  a  cost  of  £200, 
This,  as  well  as  the  above  recommendation,  was  confirmed  at  a 
meeting  of  the  T.C.  on  Monday,  when  it  was  stated  that  75  new 
customers  had  been  obtained  during  the  year,  and  that  the  elec- 
tricity manufactured  has  gone  up  from  400  to  528  kw.  It  was 
also  stated  that  £40,000  was  now  vested  in  the  electricity  under- 
taking of  the  town. 

WhitMOrth. — The  Rochdale  Gas  and  Electricity  Com- 
mittee recommends,  in  reply  to  a  request,  that  the  Whitworth  Council 
be  informed  that  the  Committee  is  willing  to  give  the  supply  of 
electricity  in  bulk  at  the  Rochdale  borough  boundary  in  Whitworth 
Road  on  the  same  terms  as  the  supply  to  Littleboro",  and  with  the 
addition  of  the  Whitworth  Council  guaranteeing  a  minimum 
annual  payment. 


Australia. — Tlic  I'erth  (W.A.)  Council  is  stated  to  be 
going  to  purchase  32  motor-omnibuses  at  a  cost  of  £40,000,  to  run 
in  competition  with  the  Perth  electric  tramways,  owing  to  the  failure 
to  adjust  terms  of  purchase  as  between  the  Council  and  company. 

A  movement  is  on  foot  by  Fitzroy,  Northcote,  and  Preston, 
suburbs  of  Melbourne  (V.)  to  secure  tramway  communication  with 
the  latter  city. 

Blackpool. — A  proposal  to  establish  an  interesting  postal 
innovation  came  before  the  Council  on  January  31st,  the  Post- 
master suggesting,  as  the  result  of  a  request  from  several  tradesmen, 
that  letter  boxes  should  be  fixed  on  cars,  as  at  Bradford,  so  that 
persons  missing  the  last  connection  in  their  own  neighbourhood, 
may  thus  be  able  to  catch  the  general  post.  The  suggestion  is  that 
anyone  may  post  a  letter  in  this  way  at  an  "  All  cars  stop  "  station, 
but  that  if  a  car  IS  specially  stopped  at  a  "By  request"  station,  a 
fee  of  Id.  shall  be  paid.  The  proposal  was  referred  to  the  Tramway 
Committee.     It  is  probable  the  system  will  be  adopted. 

For  the  financial  year  to  date,  the  net  revenue  increase  from  the 
tramways  shows  the  satisfactory  amount  of  £7,828  ;  the  greatest 
advance  being  on  the  Promenade,  £3,211  ;  Marton,  £l,0u9  ;  and 
circular  route,  £2,782.  The  receipts  per  car-mile  were  Is.  5jd., 
against  Is.  3jd.  last  year.  There  had  been  an  increase  in  the 
number  of  passengers  carried  of  1,342,595, 

Continental   Aotes. — Austria. — It  is  stated  that  the 

French  group  competing  for  the  financing  of  the  projected  under- 
ground and  city  railway  in  Vienna  recently  held  out  the  prospect 
of  the  presentation  of  a  binding  ofEer  within  a  very  short  time,  so 
that  a  decision  as  to  its  acceptance  could  be  arrived  at  up  to  May. 
This  fact  has  induced  the  Vienna  banks  and  electrical  companies 
to  meet  and  decide  that  the  latter  should  prepare  a  geiieral  scheme 
up  to  May,  when  the  banks  will  submit  their  financial  proposals 
based  upon  the  project. 

Plans  are  being  prepared  in  respect  of  a  projected  light  electric 
railway  between  Oder  burg  and  Deutschlenten. 

The  Austrian  State  Railways  Administration  has  granted  to  the 
Silesian  Provincial  authorities  at  Troppau,  permission  to  draw  up 
plans  for  the  construction  of  a  narrow-gauge  electric  railway  from 
Oderberg  to  Deutschlenten,  passing  by  way  of  Skrzeczon. 

Italy. — The  (Tazxeltu,  Ufficialc  publishes  decrees  granting  to  the 
"  Societa  Anonima  Ferrovie  e  Tramvie  Padane  "  a  concession  for  the 
construction  and  working  of  a  railway  from  Fano  to  Fermignano  ; 
authorising  the  Turin  Communal  authorities  to  construct  and  work 
Q«)  an  extension  of  the  Barriera  San  Paula — Barriera  Casale  electric 
tramway  as  far  as  the  Trombetta  Bridge,  and  (Jn)  a  section  designed 
to  connect  the  Borgo  San  Paulo — Barriera  Grande  line  with  the 
Pozzo  Strada^Barriera  Casale  line. 

Hull. — As  the  result  of  a  poll  on  the  proposed  Parlia- 
mentary Bill,  the  Bill  was  rejected.  Out  of  57,000  electors,  only 
7,000  odd  voted,  and  the  vote  cost  £500.  The  principal  items  in 
the  Bill  were  the  extension  of  the  tramways  to  Stoneferry  and  the 
erection  of  a  new  North  Bridge,  the  estimated  cost  of  the  whole  of 
the  improvements  being  £250,000. 

Leicester. — It  is  stated  that  the  electric  tramways 
system  is  about  to  be  extended  by  running  a  line  through  King 
Richard's  Road,  thus  linking  up  the  Fosse  Road  section  with 
West  Bridges.  The  capital  expenditure  involved  will,  it  is  under- 
stood, come  out  of  revenue,  except  so  much  as  is  allocated  from  the 
tramways  reserve  fund. 

Lowestoft. — The  T.C,  at  a  special  meeting  on  Monday, 
decided  to  apply  for  a  loan  of  £10,000  for  tramway  purposes, 
£1,080  being  for  track  foundation  work  ;  £2,337  for  rails,  joints 
and  anchors  ;  £5,901  for  paving  Lome  Park  Road  in  Jarrah 
wood  ;  and  £()S2  for  contingencies. 

Lytliaiu. — Owing,  it  is  stated,  to  lack  of  local  financial 
support,  the  electric  light  scheme  projected  here  by  the  Lytham 
Electric  Light  and  Power  Co.  will  not  be  proceeded  with. 

Kortli-Eastern  Railway. — The  half-yearly  report  of  the- 
directors  shows  that,  for  the  half-year  ended  December  last,  the 
electric  trains  ran  598,988  miles,  or  slightly  more  than  2,000,000' 
car-miles  ;  electric  goods  trains  account  for  an  additional  2,700* 
train-miles.  The  cost  of  electric  train  working  is  given  as  £16,720, 
made  up  of  £12,842  for  electrical  energy  and  £3,884  wages  of  train- 
men, 

j\uneaton.-^With  reference  to  the  proposed  electric 
tramway  scheme,  the  Highways  Committee  of  the  T.C.  has 
reported  that  the  institution  of  a  tramway  service  would  be  of 
great  benefit,  and  that  railless  traction  would  be  admirably  suited 
to  local  requirements.  A  route  of  3J  miles  has  been  selected,  and 
the  estimated  total  capital  cost  is  £9,000, 


le 


e  estimated  total  capital  cost  is  *,y,uuu, 

Oldliani. — The  Tramways  Committee  is  considering  tl 
advisability  of  running  railless  cars  from  Moorside  to  Grains  Bar. 

Rauisbottom. — A  poll  of  the  ratepayers  of  the  urban 
district  of  Ramsbottom  (Lanes.)  was  taken  at  the  beginning  of 
last  week  on  the  proposal  of  the  local  D.C.  to  institute  a  system  of 
railless  cars.  The  number  of  voters  in  the  urban  area  is  4,029, 
but  only  about  1,400  took  the  trouble  to  vote.  For  the  cars  there 
voted  991  ;  against,  407, 
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Oldbury    and    Blacklieatb. — At    a    meeting  of    the 

U.D.C.  lawt  week,  coiiHiderable  difisatisfaction  was  expressed 
respecting'  the  position  of  the  question  of  tramways  to  Black- 
heath.  Councillor  Green  introduced  the  matter,  and  supcrested  it 
was  hifjh  tiin*!  the  Council  moved  a^rain,  as  the  (|aestion  had  Vieen 
under  conHidcration  lor  six  nionthw.  The  deputy  clerk  naid  they 
were  waitinj^  for  the  Tramway  Co.  Councillor  Green  said  he  did 
not  think  the  Tramway  Co.  wanted  to  take  the  matter  up.  He  added 
that  there  ouj^ht  to  be  tramways  runninir  to  Blackheath  to-day. 
Ultimately  the  clerk  was  instructed  to  write  aj,'ain  to  the  company. 

Beadins:. — Tlie  T.C.  has  iipplied  to  tlie  H.  of  T.  for  a 
loan  of  £;5,000,  to  meet  the  cost  of  removing-  the  tramway 
standards  from  the  carriaK-c-ways  to  thi;  side  pavement.-*,  and  the 
provision  of  new  cables,  fittinf^s,  wires.  Inc. 

Rotheiiiaiil. — The  T.C.  lias  decided  to  purchase;  ilirce 
railless  cars  for  the  Maltby  section  at  a  cost  of  £72.">  each. 

Scarborouifh. — Tlie  South  ('lift"  Tramway  Co.  is  stated 
to  be  considerinjf  the  advisability  of  operating  its  inclined  tramway 
by  electric  instead  of  hydraulic  power. 

Stretford. — The  District  Council  has  under  consideration 
the  laying-  of  a  tramway  track  along:  Seymour  Grove,  Chorlton. 

Sunderland. — The  Tramways  Committee  of  the  T.C. 
has  just  i.ssued  its  estimate  of  income  and  expenditure  for  the  year 
ending-  March  31st,  1912.  The  income  is  expected  to  be  £68,581 
(includinsr  £67.1500  traffic  receipts),  as  against  £59.920  total  income 
for  1910-11.  Traffic  expenses  are  put  down  at  £l.s,511,  compared 
with  £17,409  for  the  previous  year,  (ieneral  expenses  £.1,827,  com- 
pared with  £5,330  ;  repairs  and  maintenance  £4.400.  as  against 
£3,770  ;  powier,  ice,  £10.700,  against  £10,677  :  £6,015  is  placed  to 
the  reserve  and  renewal  fund.  It  is  estimated  there  will  be  a 
balance  in  favour  of  the  borough  fund  of  £5,000,  which,  with  the 
allocation  to  the  reserve,  represents  a  net  profit  of  £11,015,  com- 
pared with  £3,941  for  the  previous  year. 

Todinorden. — The  T.C.  on  January  rJOth  considered  a 
suggestion  for  the  adoption  of  railless  traction.  A  sub-committee 
reported  that  before  visiting  Bradford  and  Leeds  it  had  been  very 
sceptical  as  to  the  suitability  of  the  railless  system  for  Tod- 
morden.  but  it  was  now  fully  satisfied  it  was  in  every  way  suit- 
able. The  cost  of  running-  was  about  6d.  or  6-2d.  per  car-mile, 
compared  with  13d.  per  oar-mile  for  the  motor-omnibuses  now  in 
use.  The  ease,  comfort,  silence  of  running-  and  absence  of  jerks 
were  great  advantages.  The  report  was  adopted,  and  the  Council 
decided  to  discuss  the  question  further  in  committee. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


TELEGRAPH  and  TELEPHONE  NOTES. 


"  All-Red  Ronte.*' — It  is  reported  that  a  definite  con- 
tract between  the  P.M.G.  and  the  Marconi  Co.  for  the  erection  of 
wireless  stations,  in  connection  with  an  Imperial  wireless  system, 
is  about  to  be  concluded. 

Anglo-Dutcli    Teleiiliony.— Last    week    London    was 

placed  in  telephonic  communication  with  Amsterdam,  for 
experimental  purposes,  and  speech  was  transmitted  very 
distinctly. 

P.O.  Telephone  Factory.— The  recommendation  of  the 

Departmental  Committee  that  the  telephone  repairs  factory  at 
Nottingham,  taken  over  from  the  National  Telephone  Co.,  should 
be  removed  to  Birmingham,  where  the  Post  Office  stores  are  situated, 
has  aroused  the  Nottingham  people  to  a  vig-orous  protest.  The 
change  would  mean  a  heavy  loss  to  the  city. 

South  Africa. — Two  new  telegi-aph  lines  are  to  be  run 
from  Capetown  to  Johannesburg,  and  a  third  from  Capetown  to 
Durban,  while  others  are  contemplated.— i/r (7 /.s7/  and  South  Jfrlcan 
Export  Gdzettf. 

Telephone  Assessments.— At  a  meeting  of  repre- 
sentatives of  Scottish  rating  authorities,  held  at  Glasgow  on 
January  30th,  a  resolution  was  passed  reaffirming  the  principle  that 
until  the  whole  basis  of  local  rating-  was  revised,  the  Government 
telephone  undertaking  should  be  subject  to  contributions  in  lieu  of 
rates  based  upon  the  actual  valuation  thereof,  and  it  was  agreed  that 
a  deputation  should  wait  upon  the  Postmaster-General  to  discuss 
the  subject. 

The  Telephone  Service.— As  the  result  of  numerous 

complaints  regarding  the  telephone  service,  a  Telephone  Users" 
Protection  Association  has  been  formed,  with  Mr.  C.  S.  Goldman, 
M.P.,  as  chairman.  Mr.  A.  E.  Bale,  of  Dunedin  House,  Basinghall 
Avenue,  B.C.,  points  out  that  such  an  Association  was  formed  in 
1907,  and  still  exists,  in  a  state  of  suspended  animation. 

Urug'uay, — The  (io\ernment  has  issued  a  regulation 
requiring  all  vessels  that  carry  passengers  to  or  from  Uruguay  to  be 
provided  with  wireless  telegraph  apparatus  by  May  1st,  1912. 

Wires  Cut  by  Meteorite. — According  to  a  note  in  the 

Dallii  Moil  of  February  "Jnd,  the  telegraphic  apparatus  in  con- 
nection with  the  sig^nal  station  at  FinisLerre  was  destroyed  on 
January  25th  by  the  fall  of  a  meteorite. 


Testing 
.See 


IDHfU- 
'  Official 


.4u.stralia. — Victoria. — March    12th 

mente.-  for    the    P.M.G.  b    department    Melbourne. 
Notices  '■  January  2(;th. 

Melbouk.nk. — March  5th.  Telephone  mat«riaHSch.  612J :  alto 
120  miles  rubber- insulated  cotton -rovere<l  tinned  copp<;r  wire  (S<'h. 
594).  March  12th.— Instruments  (.Sch.  639)  ;  for  I>epaty  P.M.G., 
Melbourne. 

February  26th.  Five  miles  of  cable,  for  the  P.M.G.'b  Department. 
See  "  Official  Notices  '  January  26th. 

Austria. —  February  15th.  The  Austiian  Post  and  Tele- 
{fraph  authorities  in  Vienna  are  invitinp  tenders  for  the  supply  of 

4,H4."),00''>  metres  of  insulated  cable. 

Beckenliaui. — February  12th.  Are  lamp  car>x)ns  (flame), 
electrical  house  cut-outs,  and  service  boxes,  for  u  year,  for  the 
U.D.C.     F.  Stevens,  Clerk, 

Belfast. — February  12th.  One  automatic  coal-weighing 
machine,  and  overhead  electrical  equipment  material,  for  the 
Corporation.     See  "Official  Notices  '  January  26th. 

February  19th. — Stores  for  a  year,  for  the  City  Electricity 
Department.     See  "  Official  Notices  '  February  2nd. 

Bel<riuui. — February  28th.  The  IJelgian  State  Railway 
authorities  at  La  Bourse,  Brussels,  are  inviting-  tenders  for  the 
supply  of  a  2.5-ton  electric  travelling-crane  for  the  railway  work- 
shops at  Cuesmes. 

Birkenhead.  —  February  13th.  Continuous  -  current 
meters,  house  service  fuse  boxes,  low-tension  main  cable,  i.B.  lead- 
covered  and  armoured  service  cable,  for  the  Corporation.  See 
"Official  Notices  "  February  2nd. 

Blackburn. — February   12th.     Stores  for  a  year,  for  the 

Corporation  Electricity  and  Tramways  Department.     See  "  OfiBcial 
Notices"  January  26th. 

Bolton. —  February  2(;th.  Stores  and  materials  for  a 
year,  for  the  Corporation  Tramways  Department.  See  "  OflBcial 
Notices  "  to-day. 

Bournemouth. — February  20th.  Coal  for  the  Corpt^-a- 
tion  Tramways  Department,  for  three  or  li'  months,  from  April  Ist. 
I.  Bulfin.  general  manager,  Lansdowne  Crescent  (returnable  deposit 
of  £1  Is.). 

Bristol. — February  19th.  Cables,  switchboards,  and  arc 
and  incandescent  lighting  at  Avonmoulh  Docks,  for  the  Docks 
Committee.     See  "  Official  Notices "'  January  26th. 

February  20th. — .\rc  lamp  carbons,  joint  and  fuse  boxes,  A.c. 
meters  and  d.c.  mercury-type  ampere-hour  meters,  for  a  year,  for 
the  Corporation.     See  "Official  Notices  '  to-day. 

Cardiff. — February  17th.  The  Union  is  inviting  tenders 
for  one  30  ft.  by  8  ft.  Galloway.  Lancashire  or  Yorkshire  type  boiler 
and  superheater.  Specifications  and  forms  of  tender  from  Mr.  A.  J. 
Harris,- Clerk,  Union  Offices,  Queens  Chambers,  Cardiff. 

Coventry. — February  22nd.  Water-coohng  plant  of  a 
capacity  of  250.0(t0  gallons  per  hour,  for  the  City  Electricity 
Department.     See   "Ollicial  Notices'"  to-day. 

Croydon. — February  IDtli.  General  stores  and  goods,  for 
tramways  department,  for  a  year,  for  the  T.C.  Tramways  Mimager, 
Thornton  Heath. 

Dublin. — February  14Lh.  Arc  lamp  carbons,  for  the 
Corporation.     See  "  Official  Notices  "  to-day. 

Epsom. — February  13th.  200-kw.  Diesel  generating  set 
for  the  U.D.C.     See  "  Official  Notices  ''  January  26th. 

Halifax. — The  Electricity  Committee  has  decided  to 
invite  tenders  for  the  supply  of  a  3,000- kw.  turbo-alternator  for 
the  electricity  works. 

H.M.  Otfice  of  AVorks.  —  February  21st.  Fuse  and 
switchboards,  for  a  year.     See  "'  Official  Notice:*  "  to-day. 

IIuno;ary. — Pkcs. — February  28th.  Erection  of  a  new 
power  station.     Particulars,  Municipality, 

MoR.— Erection  of  a  power  station.  Particnlar?,  Elektricit.its- 
Direction. 

Ilford.  —  February  27th.  Stores  for  a  year,  for  the 
U.D.C.  electricity  works.     See  "Official  Notices  '  to-dav. 

Ipswich. — February  21st.  One  water-tube  boiler,  for 
the  Corporation  Electricity  Department.  Specifications  and  forms 
of  tender,  £1  Is.  (returnable),  from  Mr,  Frank  Ayton,  engineer  and 
manager,  Constantine  Road,  Ipswich. 
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Italy. — February  29th.  H.M.  Consul  at  Cagliari  (Mr. 
B.  H.  Pernis)  reports  that  tenders  are  invited  by  the  municipal 
authorities  at  that  place  for  the  establishment  of  an  electric 
jreneratinjr  station,  the  construction  and  working  of  electric  tram- 
ways over  a  distance  of  3,280  metres  (about  two  miles),  and  the 
illumination  of  the  principal  squares  and  streets  of  the  city  by 
electricity.     For  further  particulars,  see  this  column  last  week. 

Kirkcaldy. — February  29th.  1,000-kw.  steam  turbo- 
srenerator,  with  condensinsr  plant  and  coolinf^:  tower,  for  the 
Corporation.     See  "  Official  Notices  ''  to-day. 

Leeds.— February  14th  and  21st.  (a)  1,000  a.c.  meters 
and  (/')  40,000  tons  of  steam  coal  and  stores  for  a  year,  for  the  City 
Electric  Ligrhtin"-  Department.  See  "Official  Notices"  January  19th. 
March  Jtth.— (!,000-kw.  turbo-alternator,  with  exciter,  condensing- 
plant,  piping,  kc,  for  the  Corporation.  See  "  Official  Notices " 
to-day. 

London. — Bermoxdsey. — February  l!)tb.  Stores  for  a 
year,  for  the  B.C.  Electricity  Department.  See  "  Official  Notices  " 
January  26th. 

Battersea. — February  20th.  Materials  and  stores  for  a  year, 
for  the  B.C.  Electricity  Department.     See  "  Official  Notices  '  to-day. 

FuLHAM. — February  21st.  Stores  for  a  year,  for  the  B  C. 
Electricity  Department.     See  "  Official  Notices  "  February  2nd. 

Hammersjiith. — February  21st.  Stores  for  a  year,  for  the  B.C. 
Electricity  Department.     See  "  Official  Notices  "  to-day. 

Poplar. — February  16th.  Extensions  to  e.h.t.  and  d.c.  switch- 
boards, for  the  B.C.     See  "Official  Notices"  February  2nd. 

St.  Pancras.— March  7th.  Arc  lamp  carbons,  for  the  B.C.  See 
"  Official  Notices  "  tp-day. 

Manchester. — February  20th.  (n)  Tramcar  type  ampere- 
hour  meters,  and  (&)  general  stores  for  a  year,  for  the  Corporation 
Tramways  Department.     See  "  Official  Notices  "  February  2nd. 

February  14th. — For  supply,  delivery  and  erection  at  Stuart 
Street  electricity  works,  of  (a)  high-pressure  steam  and  feed  pipes 
and  supports  connected  to  two  marine-type  boilers  ;  (?>)  work 
required  in  connection  with  the  installation  of  a  battery  of  16 
patent  sand  filter  units  in  roof  tank.  Specifications  and  forms  of 
tender  from  F.  E.  Hughes,  Secretary,  Electricity  Department,  Town 
Hall. 

Xew  Zealand. — February  2 1st.  40  miles  of  hard-drawn 
vulcanised  wire  and  13  cwts.  of  copper  binding  wire  for  the  Welling- 
ton City  Council  Electric  Lighting  Department.  Mtssrs.  Preece, 
Cardew  &  Snell,  London. 

Pontypridd. — February  21st.  Stores  and  materials  for 
a  year,  for  the  U.D.C.  Electric  Light  and  Tramways  Department. 
See  "  Official  Notices  "  to-day. 

Portsmouth. — February  20th.  Stores  for  a  year,  for  the 
Corporation  Tramways  Department.  See  "  Official  Notices " 
February  2nd. 

Portno:al. — March  2nd.  The  " Conselho  de  Administragao 
do  Porto  de  Lisboa,"  Lisbon,  invites  tenders  for  the  supply  of  10 
electric  cranes.  For  further  particulars,  see  this  column  for 
January  19th. 

Rhodesia. — A  complete  electrical  plant  is  to  be  installed 
at  the  Shamva  property,  Rhodesia,  and  orders  for  both  surface  and 
underground  machinery  and  accessories  will  shortly  be  on  offer. — 
The  British  and  South  Africaii  Export  Gazette. 

Rugby.— February  10th.  Willans-Diesel  oil  engines  and 
Victoria  turbo-pumps,  with  variable  speed,  for  the  U.D.C.  D.  G. 
Macdonald,  water  engineer. 

SheHield. — February  12th.  Electrical  fittings  for  two 
years  for  the  Health  Committee  of  the  T.C.  Cleansing  Superinten- 
dent (returnable  deposit  of  10s.). 

Siam. — Bangkok. — March  15th.  Electric  power  station 
with  a  capacity  of  3,000  KW,  For  further  particulars,  see  this 
column  for  November  24th. 

Tunbrldge  Wells. — February  10th.  High  and  low- 
tension  switchgear,  for  the  Corporation.  See  "Official  Notices" 
January  12tb. 

Wallasey. — February  12th.  One  500-KW.  alternator 
and  Diesel  engine  combined,  for  the  Corporation.  See  "Official 
Notices  "  January  26th. 

Walthamstow. — February  23rd.  Stores  for  a  year,  for 
the  U.D.C.  Electricity  and  Tramways  Departments.  See  "  Official 
Notices  "  February  2nd. 

Warlingham. — February  26th.  Electric  light  sundries 
for  a  year,  for  the  Croydon  Borough  Mental  Hospital,  Warlingham. 
Clerk  of  the  Hospital. 

York. — Electric  shunting  locomotive  for  the  Corporation. 
See  "  Official  Notices  "  Janujtiiry  12th. 


CLOSED. 

Accrinp:ton. — Messrs.  Mather  &  Piatt,  Ltd.,  have  just 
been  instructed  to  proceed  with  a  large  contract  for  the  Accrington 
and  Church  Outfall  Sewage  Board,  which  comprises  24  of  their 
pipe-arm  type  of  revolving  distributors,  each  ()2  ft.  in  diameter, 
complete  with  all  appurtenances,  as  well  as  a  sewage  pump, 
screening  mechanism,  motors  to  drive  the  machines,  and  also  the 
lighting  work. 

Relg'iuiii. — Six  concerns  submitted  tenders  last  week  to 
the  municipal  authorities  of  Ghent  for  the  supply  of  a  steam 
turbine-alternator  generating  set  at  the  central  electric  lighting 
station,  the  lowest  ofi^er  being  that  of  a  local  firm  of  engineers, 
Messrs.  Vanderkerkhor. 

Birniino:liani. — The  Tramways  Committee  received  the 

following  tenders  for  steel  tramway  rails  and  fishplates  : — 

Boiling  &  Lowe  (representing  Phoenix  Steel  Works,  Riihrort, 

Germany) (recommended)  £11,461 

Lorain  Steel  Co.  (whose  rails  are  manufactured  in  America)   . .  12,494 

Walter  Scott,  Ltd (accepted)  13,156 

■'  It  will  be  observed,"  says  the  report,  "  that  the  German  tender 
is  £1,694  lower  than  the  English  tender,  and  that  the  American 
tender  is  lower  by  X.(W\.  Your  Committee,  after  giving  the  matter 
most  careful  consideration,  particularly  with  regard  to  the  actual 
experience  in  Birmingham  of  the  wear  of  both  German  and  English 
rails,  feel  bound  to  recommend  the  Council  to  authorise  the 
acceptance  of  the  tender  of  Messrs.  Boiling  &  Lowe  (as  representing 
the  German  firm  above  named)  at  the  sum  of  £11,461." 

The  above  tenders  were  under  discussion  at  the  Council  meeting 
on  Tuesday,  and  by  48  votes  to  29  the  Committee's  recommendation 
was  rejected  ;  the  tender  of  Messrs.  Walter  Scott,  Ltd.,  of  Leeds,  at 
£1,700  above  the  German  tender,  being  accepted.  According  to  a 
newspaper  report,  one  ot  the  speakers  who  opposed  the  recom- 
mendation said  that  German  firms  could  afford  to  sell  more  cheaply 
than  British  firms  owing  to  the  bounty  on  exports  and  to  the  cheap 
carriage  by  waterway. 

Bolton. — The  Tramways  Committee  has  accepted  the 

following  tenders : — 

Robinson  &  Sons,  Sagar  &  Co.,  Cowley  &  Co.— Woodworking  machineiy  for 

new  repair  shop. 
Hadfleld's  Steel  Foundry  Co.,  E.  Allen  &  Co.— Special  trackwotk. 
J.  W.  Witter.— Heating  apparatus. 

Bristol. — The  Docks  Committee  of  the  T.C.  has  accepted 
the  tender  of  Messrs.  Herbert  Morris,  Ltd.,  for  the  electrification  of 
a  gantry  crane  :  and  that  of  Messrs.  Holt  &  Willetts  for  two  lifts 
for  the  cold  stores. 

Burnley. — The  Electricity  Committee  has  accepted  the 
tender  of  the  British  Insulated  and  Helsby  Cables,  Ltd.,  to  supply 
800  yards  of  cable  required  in  connection  with  the  supply  of 
electricity  to  the  Burnley  Barracks  and  the  Burnley  Ironworks. 

The  Board  of  Guardians  has  accepted  the  tender  of  the  Tudor 
Battery  Co.  for  the  supply  and  erection  at  the  workhouse  of  a 
lighting  battery  and  the  removal  of  the  existing  battery,  for  £458. 
There  is  also  a  maintenance  contract  of  £41  10s.  per  year  for  10  or 
\'>  years. 

Dart  ford. — The  U.D.C.  has  entered  into  an  agreement 
with  the  Electrical  Power  Storage  Co.,  Ltd.,  for  the  maintenance  of 
the  storage  battery  for  a  further  five  years,  at  £7.")  per  annum,  with 
the  option  of  a  further  renewal  for  five  years. 

Doug:las  (I.  of  M,). — The  T.C.  has  accepted  the  tender 
of  Mr.  Hanson  Perry,  of  Douglps,  for  the  electric  light  installation 
at  the  Villa  Marina.  The  installation  will  consist  of  a  12-H.P.  oil 
engine,  of  the  Diesel  type,  with  a  9-KW.  generator. 

Louth.  —  The  County  Council  received   the  following 

tenders  for  installing  electrical  fittings  in  Dundalk  Court  House  : — 

J.  M.  Gowdy £77 

Dundalk  Motor.Woxks         ..         ..180 

J.  O.  Meldon 89 

E.  Gallagher 91 

Gaskin  Broi (accepted)      90 

Mersey. — The  Diesel  Engine  Co.,  Ltd.,  of  London,  have 
received  an  order  from  the  Worthington  Pump  Co.,  Ltd.,  of  London, 
for  five  Diesel  engines,  of  1,000  B.n.p.  each',  for  the  Mersey  Docks 
and  Harborr  Board.  These  engines  are  for  use  in  connection  with 
the  new  Gladstone  Dock  now  being  built,  and  will  be  direct  coupled 
to  five  54-in.  Worthington  centrifugal  pumps,  running  at  a  speed  of 
180  revs,  per  min.,  and  having  an  aggregate  capacity  of  47,000 
cb.  ft.  per  min.  The  engines,  which  will  be  built  by  Messrs.  Carela 
Bros.,  of  Ghent,  will  consist  of  four  cylinders  each,  of  their  latest 
two-stroke  type,  fitted  with  outside  crosshead,  and  very  similar  in 
design  to  the  Carels-Diesel  marine  engines,  which  are  now  being  so 
widely  adopted  both  in  this  country  and  on  the  Continent,  Thi» 
will  be  by  far  the  largest  installation  of  Diesel  engines  in  this 
country.  The  whole  of  the  above  work  will  be  carried  out  to  the 
specifications  of  Mr.  Anthony  G.  Lyster,  engineer-in-chief  to  the 
Mersey  Docks  and  Harbour  Board. 

Northampton. — The  T.C.  has  accepted  the  tender  of 

Messrs.  Davey,  Paxman  &  Co.,  Ltd.,  at  £1,190,   for  a  boiler,  super- 
htater  and  all  accessories,  for  the  tramways  power  station. 

Perth. — Messrs.  Chamberlain  &.  Hookham,  Ltd.,  have 
received  an  order  for  car  meters. 
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London. — Poplar. — TheB.C.  liaH  accepted  the  followinf^ 

tenders  in  connection  with  the  electricity  undertakin^f  : — Erection 
and  completion  of  Buperstructure  of  extension  of  generating 
station,  Thomas  .t  Edge,  £,i,f)C}H  ;  steelwork  in  connection  therewith, 
Fairweather  Ac  Ranger,  £2,48.")  ;  supply  and  erection  of  ash  elevator. 
New  Conveyor  Co.,  £2.'>0.  This  was  the  second  lowest  tender  of 
five,  and  wan  recommended  by  the  engineer  on  the  grounds  that  the 
gearing  could  be  more  conveniently  enclosed  than  any  other  form 
of  driving  gear  ;  the  worm  gear  was  encloeed  in  a  cast-iron  dust- 
tight  box,  was  fitted  with  ba  11  bearings,  and  was  constantly  immersed 
in  oil. 

L.C.C.— The  following  were  the  tenders  submitted  for  (1)  :\,'):)0 
tons  of  track  rails  and  fastenings,  and  (2)  l,OiJO  tons  of  slot  rails 
and  400  tons  of  conductor  tees  : — 

(1)  Track  Rails  and  Fastenings. 

Rails  of       Rails  of  Sandberg 
carbon  high-silicon 

steel.  steel. 

BollinR  &  Lowe  (mannfactured  at  Phoenix              £  £ 

"Works,  Ruhrort.  Germany)        ..         ..          21,849  22,564 
Bcholey  &    Co.,    Ltd.    (manufactured    at 

Phrenix  Works,  Ruhrort,  Germany)  ..          31,849  22,564 
P.  &  W.  MacLellan,  Ltd.  (manufactured  at 

Pbrenix  Works,  Ruhrort,  Germany)  . .          22,190  22,915 
P.  &  W.  MacLellan,  Ltd.  (manufactured 

by  the  North-Eastern  Stet-l  Co.,  Ltd., 

Middlesbrough)       (alternative  tender)         27,260  29,036 

Walter  Scott,  Ltd.    .        ..    (recommended)         24,867  2k,692 

Bolckow,  Vaughan  &  Co.,  Ltd 26,166  27,941 

Barrow  Haematite  Steel  Co.,  Ltd 28,052  — 

Cammell  Laird  it  Co.,  Ltd 84,849  36,624 

The  chief  engineer's  estimates  comparable  were  £21, HI 2  for  rails 
of  carbon  steel,  and  £26,7(59  for  rails  of  high-silicon  steel. 

(2)  Slot  Rails  and  Conductor  Tees. 

Frodingham  Iron  nnd  Steel  Co.,  Ltd (recommended)  £12,607 

Walter  Scott,  Ltd 12,849 

P.  &  W.  MacLellan,  Ltd.  (manufactured  by  North-Eastern 

Steel  Co.,  Ltd.)           . .-        13,405 

Steel,  Peech  &  Tozer,  Ltd 13,925 

Boiling  &  Lowe,    Ltd.    (manufactured    at    Phoenis    Works, 

Ruhrort,  Germany) 18,992 

The  chief  engineer's  estimate  comparable  was  £12,345. 

The  Committee  reported  as  follows: — ^"The  tenders  have  been 
carefully  examined.  As  regards  the  track  rails  and  fastenings,  the 
three  lowest  tenders  provide  for  the  manufacture  of  the  rails  in 
Germany,  at  the  Phdenix  Works,  Ruhrort.  We  would  point  out 
that  the  difficulties  of  inspection  during  manufacture  are  greatly 
increased  when  the  rails  are  made  abroad,  and  the  same  control 
cannot  be  exercised  over  the  work.  Considerable  extra  cost  has 
also  to  be  incurred  when  the  work  extends  over  a  long  period.  We 
are  advised  that  to  have  the  rails  delivered  direct  to  the  work  in 
progress,  in  quantities  as  required,  is  of  considerable  advantage, 
and  saves  the  expense  of  storage  and  second  handling.  Moreover, 
when  rails  are  obtained  from  abroad  there  is  always  risk  of  delay 
to  work  and  consequent  loss  and  inconvenience  to  the  public,  owing 
to  rails  not  being  available  as  the  street  work  is  opened  up.  We 
understand  that  the  best  results  have  been  obtained  from  rails  made 
of  high-silicon  steel,  and  we  therefore  think  that  the  rails  should 
be  of  this  manufacture.  In  all  the  circumstances,  we  think  that 
the  lowest  offer  submitted  by  a  British  firm  for  rails  of  high-silicon 
steel,  that  of  Walter  Scott,  Ltd.,  amounting  to  £2(>,592,  should  be 
accepted.  In  addition,  a  sum  of  .5s.  a  ton  will  have  to  be  paid  to 
Mr.  Sandberg  for  royalty  and  supervision  charges.  The  expenditure 
under  this  head  will  amount  to  about  £863.  As  regards  the  slot 
rails  and  conductor  tees,  we  think  that  the  lowest  tender  submitted, 
that  of  the  Frodingham  Iron  and  Steel  Co.,  Ltd.,  amounting  to 
£12,607,  should  be  accepted.'' 

For  the  supply  of  .'iO  car  sets  of  truss  plates,  the  tenders  received 
were  as  follows  : — 

Hurst,  Nelson  &  Co.,  Ltd (accepted)  £487 

United  Electric  Car  Co.,  Ltd 650 

Brush  Electrical  Engineering  Co.,  Ltd 70O 

East  Ferry  Road  Engineering  Works  Co.,  Ltd 750 

8.  H.  Hey  wood  &  Co.,  Ltd 1,150 

Stepney. — The  B.C.  Electricity  Committee  received  the  following 
tenders  for  one  E.H.T.  converting  plant  at  the  Limehouse  and 
Whitechapel  stations  : — 

General  Electric  Co.,  Ltd £4,787 

Do.        do.        (alternative  tender,  not  to  specification)  4,410 

B.  Peebles  &  Co.,  Ltd 4,942 

Brush  Electrical  Engineering  Co.,  Ltd 4,995 

British  Westinghouse  Electric  and  Mfg.  Co.,  Ltd..        ..  6,290 

Spagnoletti,  Ltd 5,605 

Dick,  Kerr  &  Co.,  Ltd 6,282 

Electric  Construction  Co.,  Ltd.          6,338 

Siemens  Bros.  Dynamo  Works,  Ltd 4,909 

Do.        do.        (alternative  tender,  not  to  specification)  4,569 

The  alternative  tender  of  the  General  Electric  Co.  does  not 
comply  with  the  specification,  and  both  tenders  of  Messrs.  Siemens 
Bros.  Dynamo  Works,  Ltd.,  do  not  include  all  the  plant  specified. 
The  formal  tender  of  the  General  Electric  Co.  offers  plant  too  long 
for  the  space  available,  and  the  price  originally  quoted  does  not 
include  all  the  auxiliaries  n-scessary,  for  which  they  require  an 
extra  of  £80,  which  has  been  added  to  their  tender. 

Messrs.  B.  Peebles  &  Co.'s  machine  would,  with  the  exception  of 
one  or  two  minor  details,  be  a  duplicate  of  the  existing  ],600-KW. 
machine  at  Osborn  Street,  and  spare  parts,  &c.,  could  therefore  be 
dispensed  with,  thus  reducing  the  tender  of  Messrs.  B.  Peebles  and 
Co.,  Ltd.,  to  £4,847. 

Mr.  Tapper,  the  engineer,  in  his  report,  says  that  he  has  com- 
pared the  relative  guaranteed  efficiencies  of  the  machines  included 
in  the  two  lowest  tenders.  The  guaranteed  efficiency  of  the  Peebles 
machine  is  from  3  per  cent,  to  7J  per  cent,  higher  than  that  of  the 


General  Electric  machine,  which  will  reimlt  in  an  annual  saving  of 
approximately  £00,  which,  capitali-ed  at.  ^ay.  7  per  cent.,  is 
efjuivalent  to  over  £800,  thus  making  the  PeebUrt  machine  actually 
the  cheaper  of  the  two.  He  therefore  ha:*  no  he.-*itation  in  recom- 
mending  the  acceptance  of  the  tender  of  Mt-^.-TH.  h.  Peebles  k.  Co^ 
Ltd.,  £4,942.  less  £,'J'j  for  spare  part.'*,  Ace.  not  required. 

l*ost  Office. — The  General  Electric  Co.,  Ltd.,  have  again 

secured  the  Post  Office  contract  for  the  supply  of  metal-filament 
lamps  for  the  forthcoming  six  months,  all  lamps  to  be  English 
made.  This  contract  has  been  securefl  after  exhaustive  Post  Office 
tests  on  both  English  and  foreign  lamps,  and  it  inclndel  every  type 
for  which  the  firm  have  tendered  from  2'>  v.,  5  C.P. 

Salford. — P'or  the  supply  and  erection  complete  of  20 
outside  covers  for  bogie  cars,  the  T.C.  haa  accepted  the  tender  of 
Messrs.  Hurst,  Nelson  ic  Co.,  Ltd.,  at  £151  per  cover. 

Southampton. — The  T.C.    has    received  the  following 

tenders  for  the  supply  of  one  motor-alternator  : — 

Lancashire  Dynamo  &  Motor  Co.,  Ltd £1,06S 

Electric  Construction  Co.,  Ltd (accepted)       1,966 

Dick,  Kerr  &  Co.,  lAd 1,316 

The  Electricity  Committee  has  accepted  the  offer  of  Messrs.  Dick, 
Kerr  &  Co.,  Ltd.,  at  £8,090,  to  supply  a  duplicate  of  the  steam 
generator  with  a  Cole,  Marchant  engine  and  surface  condensing 
plant  installed  by  them  two  years  ago.  The  contracts  with 
Ferranti,  Ltd.,  and  the  British  Thomson-Houston  Co.  for  the  supply 
of  fiOO  and  400  meters  respectively,  are  to  be  extended  for  a  further 
period  of  12  months  each,  delivery  to  be  made  as  required. 

Staffs. — The  Education  Committee  has  accepted  the 
tender  of  the  General  Electric  Co.,  Ltd.,  for  the  renewal  of  electric 
lamps  in  the  Council  schools. 

Swindon. — The  tender  of  the  Diesel  Engine  Co.,  Ltxl., 
for  a  Diesel  generating  plant  for  the  electricity  works,  at  £6,376, 
has  been  accepted  by  the  T.C. 

Winchester.  —  The  T.C.  has  accepted  the  tender  of 
Messrs.  Leroy  k.  Co.  for  re-covering  all  steam  apparatus  at  the 
electricity  works  with  standard  plastic  non-conducting  composition, 
at  £90  ;  and  that  of  Messrs.  W.  &  T.  Avery,  Ltd.,  for  a  weigh- 
bridge, at  £62.  , 


FORTHCOMING    EVENTS. 


Institution  of  Civil  Engineers  (Students'  Meeting). -Friday,  February  9ih.  A:  8 
p.m.    Lecture  on  "  Steam  Turbines,"  by  Capt.  H.  Riall  Sankey. 

Northampton  Institute  Englreerlng  Society.— Friday,  February  9th.  Paper  on 
"Radio-Telegraphic  detectors,"  bv  Mr.  W.  Gilbert. 

Friday,  February  16th.— Paper  on  "Water  Turbines,"  by  Mr.  D.  Cue. 

Physical  Society.— Friday,  February  9th.  At  8  p.m.  At  the  Imperial  College  of 
Science,  South  Kensington.  Annual  general  meeting.  Presidential  address 
by  Prof,  A.  Schuster. 

Institution  of  Electrical  Engineers  (Scottish  Local   Section).— Saturday,   February 

10th.    At  the  Grosvenor,  Glasgow.    Annual  smoking  concert. 
Tuesday,  February  13th.— Meeting  at  Edinburgh. 

Aitoelatlon  of  Englneors-ln-Cli«rQ«.— Saturday,  February  10th.  At  St.  Bride's 
Institute,  E.C.    Social.    Dance. 

Wednesday,  February  14th— At  8  p.m.    At  St.  Bride's  Institute,  E.C. 
Paper  on  "  Steam  Turbine  Machinery,"  by  Mr.  A.  A.  A.  Wynne. 

Institution  of  Post  Office  Electrical  Engineers  iMetrogolitan  Centre).  —  Monday, 
February  12th.  At  6  p  m.  At  the  I.E.E.  Paper  on  "  Economies  of  Tele- 
phone Transmission,"  by  Mr.  A,  W.  Martin. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section).— Monday,  February 

12th.     Meeting  at  7. BO  p.m. 

Institution  of  Mechanical  Engineers  (Graduates'  Association).— Monday,  February 
12th.  At  8  p.m.  Lecture  on  "  Recent  Researches  at  the  National  Physical 
Laboratory,"  by  Dr.  T.  E.  Stanton. 

Institution  of  Eleotrlcal  Engineers  (Manchester  Local  Seotloi).— Tuesday,  February 
18th.  At  7.80  p.m.  At  the  University,  Manchester.  Paper  on  "  Bpeciflca- 
tions,"  by  Mr.  F.  S.  Sells. 

Institution  of  Electilcal  Engineers  (Birmingham  Local  SMtlon).— Wednesday,  Feb- 
ruary 14th.  At  7.10  p.m.  At  the  University,  Birmiugham.  Paper  on 
"  Automatic  Reversible  Battery  Boosters, '  by  Mr,  R.  Rankin. 

Institution  of  Elsotrloal  En|lneers  (Yorkshire  Local  Seottom.— Wednesday.  Feb- 
ruary 14th.  At  7  p.m.  At  the  University,  Leeds.  Paper  on  "  Residence 
Tariffs,"  by  Mr.  A.  H.  Seabrook. 

Institution  of  Mechanical  Engineers.— Friday,  February  16th,    At  8  p,m.    .^jinual 

general  meeting. 

Junior  Institution  of  Engineers.- Saturday,  February  17th.  At  6.S0  for  1  p.m.  At 
the  Hotel  Cecil,  London,  W.C.    Annual  dinner. 


Finsbury  Technical    College    0.S..4.    Dance.— The 

fifth  annual  dance  ran  by  the  Old  Students  of  this  College  was  held 
on  Saturday  last,  February  3rd,  at  Caxton  Hall,  Westmin8t«r. 
Those  present  claim  that  a  more  enjoyable  evening  was  never  spent. 
The  President,  Mr.  R.  J.  Wallis-Jones,  and  his  wife  received  the 
guests,  and  the  arrangements  were  under  Mr.  P.  V.  McMahon's 
able  care.  Mr.  W.  M.  Mordey  and  many  other  old  Finsbury  men 
turned  up,  as  also  did  Mr.  P.  F.  Rowell  and  his  wife.  With 
Pritchard's  Band,  all  went  exceedingly  well,  and  everyone  spent  a 
very  jolly  time. 

Police  Hand  Lamps. — The  "Watching  Committee  of  the 
Aberdeen  Town  Council  has  resolve<l  to  provide  20  electric  buid 
lamps  for  the  night  police,  by  way  of  experiment. 
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Commanding;  Officer — Lieut.-Col.  H.  M.  Leaf. 
The  foUowingr  orders  are  issued  : — 

Monday,  February  12th.— "A"  Company.      Technicul   work,  7  to  8  p.m. 

Lecture  on  "  Military  Telephones,"  8  to  9  p.m.    Technical  work,  9  to 

10  p.m. 
Tuesday,  February  13th.— "B"  Company,    Technical  work,  7  to  8' p.m. 

Lectu*e  on  "Military  Telephones,"  8  to  9  p.m.     Technical  work,  9  to 

10  p.m. 
Thursday,   February  15th. — "C"  Company.    Technical  work,  7  to  8  p.m> 

Lecture  on  "Military   Telephones,"  8  to  9  p.m.     Technical  work,  9  lo 

10  p.m. 
Friday,   February   16th.— "D"  Company.      Technical    work,  7  to  8  p.m. 

Lecture  on  "  Military  Telephones,"  8  to  9  p  m.    Technical  work,  9  to 

10  p.m. 
Saturday,  February  17th.— Mobilisation  weekend  run  at  Dover,    The  party 

lor  ihis  run  will  parade  at  Charing  Cross  Station,  8.E.  and  C.  Railway, 

at  2.10  p.m.  for  the  2.22  p.m.  tram,  sharp.   Dress  :  Service  dress,  putties, 

greatcoats,  belts  and  havei sacks  ;  no  aims  will  be  taken. 

(Signed)        J.  H.  8.  Phillips,  Major, 

For  Officer  commanding  L.E.E, 


NOTES. 


TJip  Kleefrical  Eii«-iiieers'  ISall. — Tliis  annual  function, 

■which  is  to  take  place  at  the  Hotel  Cecil  on  Friday,  the  Kith  inst., 
promises  to  be  a  fzreat  success.  We  are  asked  to  state  that  all 
who  have  not  as  yet  secured  tickets  and  made  arrangements 
tor  attending:  should  do  so  promptly,  through  some  member  of 
the  Committee,  or  the  Hon.  Secretaries,  Messrs.  A,  M.  Sillar  and 
H.  Alabaster 

The  Thomas  Transmission  and  the  Dewar  Trophy.' 

— We  have  been  informed  by  the  Thomas  Transmission.  Ltd.,  of 
]4,  Leonard  Place,  Kensington,  W.,  that  the  Royal  Automobile 
Club  Committee  has  awarded  them  the  Dewar  Trophy  for  the  most 
meritorious  performance  in  connection  with'  the  certified  trials 
held  under  the  regulations  and  observation  of  the  club  during 
1911.  This  award  was  in  respect  of  the  trials  carried  out  with  a 
lorry  (see  Elec.  Rev.,  May  5th  and  June  23rd,  1911)  and  touring  car, 
fitted  with  the  Thomas  electro-mechanical  transmission,  which  was 
fully  described  in  the  issue  mentioned  above.  Our  readers  will 
join  with  us  in  congratulating  the  Thomas  Transmission,  Ltd.,  on 
this  official  recognition  of  the  excellent  qualities  of  electrical 
speed  control,  the  more  so  because  automobile  manufacturers  in 
this  country  appear  to  have  a  rooted  objection  to  any  form  of 
speed  control  which  does  not  include  an  inflexible  and  un- 
mechanical  arrangement  of  gearing.  Possibly  this  recognition  on 
the  part  of  the  R.A.C.  will  open  the  eyes  of  the  manufacturers  to 
possible  and  much-needed  improvements  in  their  cars. 

Glasflfow  8nioke  Abatement  Exhibition. — We  have 

received  a  prospectus  ot  this  Corporation  exhibition,  Avhich  has  been 
arranged  for  September  20th  to  October  12th  next.  The  exhibition 
will  be  under  the  auspices  of  the  Corporation,  the  British  Electrical 
and  Allied  Manufacturers'  Association,  the  Coal  Smoke  Abatement 
Society  and  the  Smoke  Abatement  League  of  Great  Britain.  The 
exhibits  will  comprise  appliances  for  lighting,  heating,  cooking, 
power,  iVc.  A  copy  of  this  pamphlet,  containing  full  information 
regarding  the  classification  of  exhibits,  demonbtrations,  competitions 
and  other  matters,  can  be  obtained  from  the  general  manager,  Mr. 
James  M.  Freer,  38,  Bath  Street,  Glasgow. 

Walhinff  Club.— We  are  informed  tliat  the  Clapham 
Walking  Club  was  duly  inaugurated  at  last  Saturday's  meeting 
held  at  the  Alexandra  Hotel,  Clapham  Common,  and  the  secre- 
tarial work  is  now  in  the  hands  of  Mr.  E.  H.  Roofe,  2,  Ihe  Oval. 
Kennington.  The  annual  subscription's  5s.  with  Is.  extra  first 
year  for  nomination  fee  The  general  meeting  for  the  purpose  of 
forming  the  Hackney  Walking  Club  will  he  held  on  Saturday, 
February  17th,  at  6  jj  m.,  at  the  Farleigh  Hotel,  Amhurst  Road, 
Stoke  Newington,  and  all  interested  are  asked  to  communicate  at 
once  with  Mr.  8.  C.  Haynes.  hon.  sec.  (^pra  tern.'),  20,  Penda  Road, 
Clapton  Park,  N.E.  The  inquiries  froin  those  engaged  in  the  elec- 
trical trades  in  London  and  the  provinces  have  lieen  so  satisfactory 
that  it  is  now  proposed  to  form  an  Electrical  Trades  Walking  Club, 
with  London  headquarters  central  to  the  majority  of  the  members. 
All  the  clubs  will  join  a  proposed  National  Walking  Union,  which 
in  turn  will  affiliate  to  the  National  Athletic  Union.  All  parti- 
culars can  be  obtained  from  Mr.  A.  R.  Edwards,  803,  Amhurst 
Road,  London,  X.  We  understand  that  nrrangjmonts  are  going 
ahead  for  the  London  to  Southend  Walking  Race  to  1)0  held  on 
Good  Friday,  and  offers  of  assistance  will  be  welcomed. 

A  IVew  Tramway  Traclt. — Tlio  Bradford  city  cnirincer, 
Mr.  W.  H.  S.  Dawson,  has  produced  a  tramway  track  foundation 
which  it  is  believed  will  prove  six  times  stronger  than  the  best  at 
present  in  existence  in  Bradford.  A  specimen  section  has  been  laid 
at  Bowling.  The  adoption  of  the  new  foundation  will  involve  an 
increase  of  £100  per  mile  on  the  cost,  but  it  is  claimed  that  advan- 
tHgee  will  accrue  more  than  compensating  lor  the  extra  co^t.  in  the 
increased  length  of  life  of  the  trac^  and  the  smoother  running  of 
cars. 


The  Telephone  Service. — Since  our  leaderette  on  this 
subject  went  to  press,  we  have  seen  in  the  Tlmrx  a  letter  from  Lord 
Devoni)ort,  chairman  of  the  Port  of  London  Authority,  asking  the 
P,M.G.  when  he  hopes  to  restore  the  telephone  service  to  its  normal 
state  of  efficiency  and  usefulness — for  at  present,  "  so  far  as  the 
Port  Authority  is  concerned,  it  has  ceased  to  be  a  reliable  aid  to 
business."  Coming  from  such  a  source,  this  complaint  must  be 
taken  seriously  ;  it  is  probably  due  to  the  impending  change-over 
of  the  Avenue  exchange,  which  is  situated  in  a  district  presenting 
exceptional  difficulties.  Where  no  such  change  has  taken  place  or 
is  contemplated,  there  should  be  no  deterioration  in  the  service. 

Electric  Bakin<!:. — The  Skiles  Bakery,  of  Milwaukee, 
Wis.,  which  has  had  a  10-kw.  80-loaf  electric  oven  in  service  several 
months,  is  now  preparing  to  install  a  30-K\v.  360-loaf  oven.  The 
local  experience  with  the  smaller  apparatus  has  convinced  Mr. 
Skiles  that,  compared  with  the  ordinary  coal-heated  affair,  the 
electric  oven  has  the  advantages  of  saving  coal  and  ash  storage 
space,  the  expense,  labour,  dirt  and  annoyance  of  handling  coal  and 
ashes,  unpleasant  heat  in  the  workrooms,  &c.  The  electric  ovens, 
which  are  built  on  the  multi-storey  plan,  occupy  only  one-fifth  the 
space  of  the  old  ovens,  and  can  be  started  up  much  more  quickly, 
attaining  a  baking  temperature  within  45  minutes  after  the  heat  is 
applied. 

The  new  SfiO-loaf  oven,  which  is  being  built  by  the  Westinghouse 
Co.,  will  have  a  maximum  demand  of  30  KW.  and  a  running  demand 
of  20  KW.  It  will  be  in  use  2(i  hours  a  day,  as  in  the  case  of  the 
present  unit,  assuring  a  consumption  of  about  2ii,000  KW.-hours  per 
month.  Under  these  conditions  the  bakeshops  will  earn  a  rate  of 
^4  cents  to  3  cents  per  Kw.-hour,  the  energy  cost  for  baking 
amounting  to  about  A  cent  per  loaf.  Wheat  bread  requires 
:>0  minutes  to  bake,  so  that  the  large  oven  will  produce  720  loaves 
per  hour,  or  14,-100  per  day. 

One  of  the  greatest  attractions  of  electric  baking  in  the  case  of 
the  Skiles  Bakery  has  been  the  advertising  afEorded,  and  the 
increased  business  which  resulted  following  the  announcement 
of  the  use  of  the  electric  oven.  This  advantage  is  felt  to  have  off- 
set fully  the  slightly  higher  cost  of  operation  of  the  electric  oven. 
Final  proof  that  the  owner  considers  it  a  good  investment  is  afforded 
by  the  present  plan  to  install  an  additional  and  much  larger  appa- 
ratus, giving  a  total  capacity  of  more  than  15.000  electrically-baked 
loaves  per  day. — Electrical  World. 

A  Lar«:e  Electrical    Project  In    IVorway. — In    the 

parish  of  Aurland,  at  the  Sognefiord,  in  the  neighbourhood  of 
Bergen,  there  is  an  immense  amount  of  water-power  available, 
which  it  is  now  proposed  to  make  use  of  for  inoustrial  purposes. 
There  are  in  all  five  rivers,  flowing  through  five  separate  valleys. 
Natural  water  reservoirs  are  provided  by  33  lakes,  of  various  sizes, 
in  the  mountains.  All  the  water  rights  have  been  collected,  and 
options  thereon  acquired  by  Director  Hiorth,  of  Christiania.  During 
last  summer  and  autumn  engineers  were  constantly  busy  surveying 
the  district  and  making  the  necessary  calculations  and  estimates 
for  the  regulation  and  harnessing  of  the  water-power.  The  esti- 
mates are  nearly  complete,  and  are  based  upon  two  alternatives. 
The  whole  quantity  of  water  will  be  conducted  through  Laaidalen, 
one  of  the  valleys.  In  either  case  it  is  proposed  to  conduct  the 
water  through  a  tunnel,  and  the  expenditure  tor  each  alternative 
will  largely  depend  on  the  cost  of  the  particular  tunnel  chosen. 
One  of  the  alternatives  will  require  a  capital  expenditure  of 
£777,777,  with  a  height  of  fall  of  JSOO  m.  Tue  second  alternative 
will  require  an  amount  of  £1,111, 111,  with  a  height  of  fall  of 
900  m.  In  the  latter  case  the  available  power  will  amount  to 
150,000  H.P.  There  were  about  70  owners  of  water  rights,  who 
have  disposed  of  the  same  foj:  £16,667.  ,  There  is  no  information 
available  as  yet  as  to  the  purpose  for  which  the  power  will  be  used, 
although  it  is  almost  a  certainty  that  electrical  ironworks  will  be 
erected. 

Electrical    Installation    at    the    IVew    Whitehall 

Clnb. — The  new  Whitehall  Club,  Princes  Street,  Westminster, 
recently  built  to  the  plans  of  Mr.  H.  Chatfeild  Clarke,  F.R.I.B.A., 
is  fitted  throughout  with  electric  light,  the  installation  having 
been  designed  with  a  view  to  combining  the  highest  possible 
illuminating  efficiency  with  economy  both  in  first  cost  and  in 
energy  consumption.  The  fittings  employed  have  been  carefully 
chosen  to  suit  the  style  and  purpose  of  the  various  rooms  ;  the 
metal  work  of  the  fittings  is  finished  throughout  in  real  bronze 
colour,  and  the  same  remark  applies  to  the  switch  and  bell-push 
plates,  portable  standards,  k.c.  In  the  main  entrance-hall  use  has 
been  made  of  the  well-known  Holophane  spherical  fittings  :  these 
are  of  16  in.  diameter,  and  carry  each  one  lOO-c.P.  metallic-filament 
lamp.  Similar  fittings,  but  of  smaller  size,  were  selected  for  the 
staircfse  and  landings.  In  the  dining-room  large  electroliers 
carrying  six  lamps  each  are  used,  with  Holophane  prismatic 
shades,  giving,  in  conjunction  with  frosted  lamps,  a  soft  but 
adequate  illuminating  effect.  The  general  lighting  in  the  room  is 
supplemented  by  a  number  of  wall  brackets  designed  to  match  the 
electroliers.  In  the  smoking-room  electroliers  of  a  lighter  pattern, 
also  carrying  six  lamps  each  and  Holophane  satin-finished  shades, 
are  used,  while  in  the  adjoining  card-room  each  card-table  is  lit  by 
means  of  an  ornamental  three-cord  counterweight  pendant  fitted 
with  a  moss-green  silk  shade.  The  billiard-rooni,  situated  on  the 
third  floor,  is  fitted  with  specially  designed  billiard-table  fittings 
carrying  six  high-candle-power  lamps  ;  each  lamp  is  placed  under 
a  moss-groen  silk  shade  lined  with  white  cardboard,  .and  the 
lighting  of  the  tables  is  most  successful.  A  tfelephone  installation 
enables  the  members  to  cominnnicate  directly  from  any  floor  with 
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the  public  oxchanKC.  The  wirinK'  work  wns  carried  out  by  MesBrB. 
Foote  k  Milne,  Ltd.,  with  C.M.A.  v.r.  insulated  conductors  enclosed 
in  Holid-drawn  Kcrewed  steel  conduits.  The  switch  and  fu^e 
distribution  boards  are  of  Messrs.  Spa(,'noletti  Si  Co.'s  manufacture. 
The  ornamental  fittiufrs  were  supplied  by  the  General  Electric  Co., 
Ltd.,  and  Messrs.  Veritys,  Ltd.,  respectively,  the  special  billiard- 
table  fittin},'8  beinpr  desijjned  by  the  first-named.  The  installation 
includes  a  number  of  electric  fans,  a  8ewaj,'e- pump  motor,  a  Way^rood 
electric  passenuer  lift  from  pround  to  third  floor,  and  three  electric 
poods  lifts.  The  consultine  engineer  for  the  electrical  work  was 
Mr.  Reginald  J.  Wall  is- J  ones. 

Copper. — The  freiieral  iii)])iessioii  that  the  consumption 
of  copper  is  increasing  is  borne  out  by  Messrs.  II.  II.  Merton's 
statistical  circular  for  mid-January.  The  visible  supplies  have 
dropped  to  '>^)J)h^^  ton.s,  a  decrease  of  1,700  tons  from  the  end  of 
December,  and  deliveries  stand  at  22,017  tons  for  the  fortnight, 
thus  promising  to  exceed  last  year's  averape  monthly  European 
consumption  of  41,08i)  tons.  Supplies  from  North  America  promise 
to  be  well  above  average  :  from  Spain  and  Portugal  just  on  average  ; 
Chile  shipments  promise  low.  and  Australian  are  about  as  usual.  The 
stocks  in  Rotterdam  have  dropped  150  tons  to  .5,150,  and  in  Ham- 
burp  are  estimated  to  have  increased  200  tons  to  8,800.  French 
stocks  remain  steady,  at  5  210  tons.  Resuming  the  position  for  last 
year,  a  writer  in  the  FinaTlcial  JS'cwk  points  out  that  in  I'.lll  prices 
practically  reversed  the  course  they  took  in  i'JlO;  whereas  in  the 
former  they  rose  from  £53|  to  over  £64  ;  in  I'JlO  they  fell  from 
£(i2  in  January  to  £5C.  in  December.  In  1910  the  frequent  reports 
of  an  amalgamation  may  have  held  the  market  up  apainst  fallinp 
demand. 

The  world's  consumption,  estimated  by  Messrs.  Lewis  at  875,000 
tons,  shows  an  increase  of  155,000  tons  in  four  years,  in  spite  of 
reduction  of  output  on  the  part  of  a  few  producers.  The  United 
States  contributed  just  under  500,000  tons,  increasing-  in  the  past 
year  by  15,(i20  tons,  or  over  3  per  cent.,  the  fallinp  off  in  the  yields 
from  Lake  Superior  and  Montana  beinp  considerably  more  than 
balanced  by  those  of  Arizona  and  other  States,  chiefly  L'tah, 
Nevada  and  New  Mexico.  Other  i)roducing-  countries  have  not 
done  much  in  increased  output  except  Queensland,  which  has  sent 
6,500  tons  more  metal  to  this  country,  and  Mexico,  which  has  in- 
creased its  figure  by  about  half  that  amount.  Consumptions,  as  far 
can  be  estimated,  run  as  follows  : — United  States,  iJ25.431  tons  ; 
England,  !l7,li)2  tons;  France,  80,837  tons  ;  Germany,  135,487  toDS, 
The  United  States  consumption  is  thus  lower  than  for  the  year 
1910,  and  Germany's  increased  48,700  tons. 

Supplies,  as  shown  by  Messrs.  Merton's  statistical  circular  for 
January,  were  brisker  during  the  month,  thus  preventing  very 
heavy  withdrawals  from  stocks.  The  reduction  in  visible  supplies 
for  the  month  was  1,713  tons,  the  figure  for  Europe  being  now 
55,570  tons.  Supplies  to  European  ports,  and  especially  to  English 
ports,  from  North  America  were  high,  and  to  English  ports  from 
Spain  and  Portugal  the  same  remark  applies,  though  the  supply 
to  other  countries  from  these  producers  was  not  up  to  average. 
Shipments  from  Chile  are  above  average,  but  from  Australia  rather 
below.  Demand  has  been  strong,  total  deliveries  reaching 
48,808  tons. 

Havre  has  increased  stocks  by  234  tons,  while  Rotterdam  is  lower 
with  4,900  tons  and  Hamburg  100  tons  higher  at  8,200.  The  com- 
bined visible  supply  (excluding  Holland  and  Germany)  for  the  end 
of  December  was  1)7,218  tons,  American  stocks  being  only  39,935 
tons. 

Institution    of    Electrical     En«ineers  :     Annual 

Dinner. — On  Thursday  last  week  the  annual  dinner  and  reunion 
of  the  Institution  took  place  at  the  Hotel  Cecil,  with  the  President, 
Mr,  S,  Z.  de  Ferranti,  in  the  chair.  The  attendance  was  rather 
below  the  average,  being  about  340,  but  was  representative  not  only 
of  the  Institution  and  its  Local  Sections,  but  also  of  many  other 
important  societies  and  of  Government  Departments,  educational 
institutions,  local  authorities,  and  the  great  professions.  Amongst 
those  present  were  the  Lord  Chief  Justice,  the  High  Commissioner 
for  the  Commonwealth  of  Australia,  Lord  Justice  Fletcher  Moulton, 
Lord  Justice  Buckley,  Prof.  Unwin  (President  Inst.  C.E,),  Sir  James 
Crichton-Browne,  Sir  T.  Barlow  (President  Royal  College  of 
Physicians),  Sir  N.  J.  Moore  (Agent-General  for  West  Australia), 
Sir  W.  Ramsay  (President  British  Association),  Sir  H.  Monro  (Per- 
manent Secretary  to  the  L.G.B.),  Sir  A.  King  (Secretary  G.P.O.), 
Sir  J.  W.  Taverner  (Agent-General  for  Victoria),  Sir  L.  Gomme 
(Clerk  to  the  L.C.C),  Sir  P.  Magnus,  the  Lord  Mayor  of  Dublin, 
the  President  of  the  Elektrotechnischer  Verein,  Sir  J.  Larmor, 
Sir  H.  J.  Donaldson,  Mr.  R.  J.  Godlee  (President  Royal  College  of 
Surgeons),  Sir  A.  Keogh,  Sir  B.  A.  Whitelegge,  Sir  R.  Hunter,  Mr. 
Justice  Parker,  Sir  Norman  Lockyer,  Sir  H.  Truman  Wood,  Mr. 
E.  E.  Ellington  (President  Institution  of  Mechanical  Engineers), 
Mr.  G.  Wilkinson  (President  Inc.  M.E.A.),  Prof.  H.  L.  Callender 
(President  Physical  Society),  Dr.  R.  Messel  (President  Society  of 
Chemical  Industry),  and  many  members  of  the  Council. 

It  was  understood  that  the  toasts  would  be  few  in  number,  and 
the  speeches  short,  an  arrangement  usually  hoped  for,  but  seldom 
realised  ;  on  this  occasion,  however,  the  programme  was  carried  out 
with  admirable  precision,  and  as  the  President  claimed  at  9,45, 
when  he  announced  the  adjournment  to  the  Victoria  Hall,  a  new 
record  was  established.  After  the  loyal  toasts,  the  Right  Hon.  Lord 
Alverstone  proposed  ''  The  Institution  of  Electrical  Engineers, "  re- 
calling some  amusing  incidents  which  he  had  experienced  at 
previous  gatherings  of  the  Institution.  He  wished  prosperity  to 
the  Institution,  which,  he  said,  he  joined  a**  a  life  member,  in  the 
hope  that  it  would  soon  come  to  an  end  and  distribute  its  assets, 
but  in  that  he  was  disappointed.  It  hadnlready  had  »  distinguished 
cal'^^r,   laffyely  b^alise  it  ndjipi^  itvielf  to  mt^dfir'+i  p'fbjrress,  and 


had  commanded  the  support  of  the  mo-it  diHtinpaished  memherfl  of 
the  profession,  such  as  Sir  William  .Siemens,  Latimer  Clarke.  Sir 
Charles  Bright,  Dr.  John  Hopkinson.  Prof.  Ayrton,  and.  alKjve  all, 
Lord  Kelvin,  thrice  Pref  ident.  He  had  no  doubt  its  future  would 
be  as  successful  as  its  past.  The  toast  wa«  coupled  with  the  name 
of  the  President,  and  was  received  with  great  enthuBiasin  and 
musical  honours, 

Mr.  Ferranti  said  he  appreciated  th**  honour  of  occapyinjr 
the  chair  during  his  second  term  of  office  as  presrident. 
The  members  of  Council  V>ore  a  /roat  ^e«ponsi^>ility.  as  electrical 
engineering  was  passing  through  new  phases  of  development,  and 
a  different  state  of  affairs  now  prevailed.  Electricity  waa  not 
merely  a  scientific  matter  nowadays,  and  the  In.stitution  must  be 
the  guardian  of  the  interests  of  the  electrical  indu.stry  as  a  whole. 
The  first  thing  to  be  done  was  to  persuade  the  industry  that  it  con- 
tained no  divergent  interests,  and  develop  a  feeling  of  union 
amongst  all  branches.  They  were  now  experiencing  the  good 
results  of  the  policy  which  led  them  to  acquire  the  Institution 
building  ;  it  enabled  all  the  different  interests  to  meet  at  head- 
quarters, and  thus  showed  them  that  they  were  all  striving  for  the 
same  end.  It  was  most  fortunate  that  they  as  the  Institution  of 
Electrical  Engineers  had  been  able  to  promote  the  development  and 
harmony  of  the  numerous  branches  meeting  there.  The  Institu- 
tion had  always  had  the  power  to  include  as  members  eminent  men 
who  were  not  actually  electrical  engineers,  but  had  not  fully 
exercised  it.  They  wanted  to  broaden  the  basis  of  the  Institution 
and  include  all  whose  work  was  the  development  and  progress  of 
electrical  enterprise,  with  immense  benefit  to  the  electrical  industry. 
That  question  had  received  the  consideration  of  the  Council,  and 
when  the  plan  was  carried  out  the  Institution  would  be  greatly 
strengthened.  In  this  country  electricity  had  been  handicapped  in 
many  ways — for  instance,  by  the  difficulty  of  obtaining  way- 
leaves,  one  of  the  greatest  obstacles  to  progress,  and  one  without 
any  valid  reason.  The  Council  was  considering  how  matters  could 
be  improved  in  this  connection.  They  would  have  to  educate  the 
community  to  a  better  feeling.  Another  important  question  was 
the  price  of  electricity,  which  was  higher  than  it  should  be,  due  to 
the  unfair  way  in  which  electrical  enterprise  had  been  treated. 
There  was  no  one  to  look  after  the  industry  in  this  country,  so  a 
Committee  for  the  protection  of  electrical  interests  was  formed  : 
that  Committee  was  now  in  collaboration  with  them,  so  that  the 
work  would  be  pushed  on  with  the  whole  weight  of  the  Institution. 
His  view  was  that  it  was  the  business  of  the  Council  to  exert  the 
whole  influence  of  the  Institution  for  the  furtherance  of  the 
interests  of  the  various  sections  which  it  represented.  He  hoped 
they  would  all  work  together  in  the  cause,  and  all  would  benefit 
from  the  result. 

Prof.  S.  P.  Thompson  proposed  "  Our  Guests,"  of  whom  so  many 
of  great  eminence  were  present.  He  cordially  supported  the  policy 
of  which  the  president  had  laid  down  the  lines,  to  develop  the 
'Institution  and  make  it  of  more  use  in  the  world,  and  said  the 
Council  wished  to  associate  with  them  those  who  exercised 
influence  in  the  larger  walks  of  life.  They  must  enlist  the 
services  of  such  eminent  men  as  the  Lords  Justices  who  were 
present,  the  Agents-General  for  the  Colonies,  the  representatives 
of  great  Government  departments,  and  prominent  officials  in  the 
public  service.  Sir  George  Reid  responded,  and  expressed  his 
appreciation  of  the  reform  in  the  matter  of  speeches.  He  referred 
to  the  great  achievements  of  electrical  science,  dwelling  in 
particular  upon  the  fact  that,  thanks  to  electricity,  the  cry  of  those 
in  peril  on  the  sea  could  rise  above  the  tumult  of  the  waves  and 
guide  the  rescuers  to  the  spot. 

The  company  then  adjourned  to  the  Victoria  Hall,  where  the 
customary  reunion  took  place.  This  is  a  most  popular  feature  of 
the  occasion,  and  a  large  number  of  members  remained  until  a  late 
hour,  renewing  old  friendships  and  forming  new  acquaintance- 
ships. 

Social  Events. — By  invitation  of  Mr.  J.  AV.  Meares, 
Electrical  Adviser  to  the  Government  of  India,  an  "Old 
Cromptonian  Dinner''  was  held  at  Calcutta  on  January  11th,  The 
toast  list  was  as  follows  :— "  The  Junior  Partner,"  S.  G.  L. 
Eustace  :  "  The  Consulting  Engineer,"  H.  H.  Reynolds  ;  "  Plant," 
E.  A.  Saunders:  "Cable  Department,"  C.  H,  R.Thome:  "Town 
Lighting,"  J.  T.  Mertens  :  "  Rope  Gearing,"  F.  Powell  Williams  : 
"  Rubber  Goods,"  W.  T.  Jennings  ;  "The  Old  Firm,"  G.  Rackstraw  : 
"The  Projector,"  J.  W.  Meares. 

The  first  annual  Bohemian  Concert  of  the  G.E,C.  Athletic  Club 
was  held  on  Saturday  evening  last  at  the  Oval  Concert  Hall, 
County  Cricket  Ground,  Kennington  Oval,  S.E.  A  large  attendance 
and  an  excellent  programme  combined  to  make  the  event  a  great 
success.  Mr.  Leonard  Byng  took  the  chnir,  and  during  the  evening 
the  "Davis  Challenge  Cup"  and  medals  were  presented  to  the 
winneis.  The  St.  James'  Electric  Supply  Club  was  successful  in 
the  football  competitipn,  carrying  off  the  prize  for  4  goals  to  0. 

On  Friday  evening,  February  2nd.  the  "Siemens's  Supplies 
Smoker,"  organi-^ed  by  the  staff  at  39,  Upper  Thames  Street, 
E.G.,  took  place  in  the" Pillar  Hall,  at  Cannon  Street  Hotel.  The 
chair  wns  taken  by  ^Mr.  C.  Koettgen,  managing  director  of  Siemens 
Bros.  Dynamo  Works,  Ltd.  Those  present  were  edified  with 
literature  regarding  the  "  Zed  "  fuses,  and  while  entertained  with 
an  excellent  programme,  were  also  soothed  by  "Special  Zed" 
smokes— all  high  voltape— brown  colour  carrying-  4  amperes  and 
white  50  amperes. 

Institution  and    Lecture    Xotes.  —  Institution  of 

Municipal  Enginekrs. — At  a  general  meeting  to  be  held  on 
Saturday,  February  24th.  a  paper  on  "Superannuation  and  Security 
of  Tenure  :  the  National  Association  of  Local  Government  Officers 
und.itB  Bill"  will  be  rend  by  Mr.  A.  W  Grnv,  The  discussion  will 
be  an  opc^n  oVie. 
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The  Society  of  Engineers. — The  first  ordinary  meetingr  of  the 
present  Session  was  held  on  February  "ith,  at  the .  Institution  of 
Electrical  Entjineers.  The  retiringr  President,  Mr.  F.  G.  Bloyd, 
presented  the  premiums  awarded  for  papers  published  in  the  Journal 
durinti"  ll'll,  and  then  vacated  the  chair  in  favour  of  Mr.  John 
Kennedy,  the  President  for  1912,  who  delivered  his  Inaugural 
Address,  dealingr  with  shipbuilding  and  marine  engineering. 

Northampton  Institute  Engineering  Society.— On  January 
26th.  11M2.  Mr.  J.  O.  Buscoe  read  a  paper  on  "  The  Silent  Knight 
Enginf.""  As  at  present  built  the  engine  has  two  sleeves  sliding 
one  withia  the  other,  and  both  within  the  cylinder.  These  sleeves, 
which  contain  the  ports,  are  driven  by  eccentrics  from  a  half-time 
shaft,  which,  in  turn,  is  driven  from  the  main  crankshaft  by  a 
silent  chain  drive.  These  engines  were  subjected  by  the  Technical 
Committee  of  the  Ro.val  Automobile  Club  at  the  request  of  the 
Daimler  Co.  to  132  hours'  continuous  bench  test,  2.000  miles' 
running  test  on  Brooklands  track  in  not  more  than  GO  hours  of 
running  time,  and  a  5  hours'  bench  test  ;  the  tests  were  carried  out 
in  a  very  satisfactory  manner  by  the  two  engines  selected  by  the 
judges,  and  it  was  found  that  no  part  showed  any  appreciable  wear 
at  the  completion  of  the  test. 

On  February  2nil  a  paper  on  '"Steam  Turbines  Utilising  the  Im- 
pulse Principle,  with  special  reference  to  the  Disc  and  Drum  Type." 
was  read  by  Messrs.  T.  R.  Houston  and  F.  G.  Parnell. 

Royal  iNSTlTUTiON. — On  Friday  a  lecture  was  delivered  by  Sir 
J.  Mackenzie  Davidson  on  "Vital  Effects  of  Radium  and  Other 
Rays."  He  said  that  the  Finsen  arc  had  recently  been  superseded 
by  the  quartz  mercury  vapour  lamp,  but  with  both,  the  eflEects  were 
confined  to  the  surface.  The  skin-burns  experienced  by  workers 
with  X-rays  w-ere  largely  contributed  to  by  the  secondary  rays, 
which  wfre  much  more  easily  absorbed  than  the  primary  ones.  Ho 
showed  a  comparatively  large  amount  of  radium  made  from  pitch- 
blende in  this  country. 

Junior  Institution  of  Engineers. — A  party  of  members  of 
this  Institution,  through  the  kind  permission  of  Mr.  G.  E.  Pingree, 
managing  director,  paid  a  visit  recently  to  the  works  of  the 
Western  Electric  Co.  at  North  Woolwich,  and  were  shown  over  the 
various  departments.  On  February  12th  the  Institution  is  holding 
a  combined  meeting  with  the  Architectural  Association,  to  hear 
and  discuss  a  paper  by  Mr.  P.  Waterhouse  on  "  Bridges,"  and  on 
February  17th  the  annual  dinner  is  to  be  held. 

On  February  1st  Mr.  T.  R.  Smith,  electrical  engineer  to  the 
Leicester  Corporation,  delivered  a  lecture  to  the  Leicester  and 
District  Workers'  Educational  Association  on  "  Electricity 
for  Light,  Heat  and  Power." 

Juliaiiufsburs:    Tranicar    Contracts. — According  to 

the  British  and  Suutli  African  Export  Gazette^  at  the  request  of 
the  Transvaal  Manufacturers'  Association,  the  Johannesburg 
Municipality  has  decided  to  throw  open  the  tendering  for  10  new 
tramcars  to  Colonial  coach  and  wagon  builders. 

Rinpton-on-Tbames  Diesel  Engines. — In  connection 

with  our  remarks  in  the  'Lighting  Notes"  section  last  week 
(page  175),  Mr.  J.  E.  Edgcome,  the  Council's  engineer,  writes  to 
point  out  that  the  British  Westinghouse  Co.  were  invited  to  tender 
for  the  Diesel  engines,  although  from  the  note  he  thinks  it  might 
appear  that  this  was  not  the  case.  The  fact  that  their  tender  was 
considered  is,  however,  shown  on  njige  169,  where  particulars  of  the 
Westinghouse  tender  are  set  out,  together  with  those  of  six  other 
firms.  Mr.  Edgcome  assures  us  that  these  were  carefully  con- 
sidered by  his  committee,  and  tlia'",  the  report  was  carried  by 
19  votes  to  fu  and  .')  neutral,  not  19  votes  to  9,  and  3  neutral,  as 
mentioned  by  our  news  correspondent. 

Contract    Conditions     for    Pretoria. — The   IhUlah 

and  South  African  Export  Gnwttc  says  that  the  Pretoria  Munici- 
pality has  decided  that  tenderers  for  municipal  contracts  shall  in 
future  provide  two  sureties,  that  every  tender  shall  hold  good  for 
iiO  days,  that  any  tenderer  who  withdraws  a  tender  after  it  has 
been  opened,  or  who  fails  to  take  up  a  contract  when  called  upon 
to  do  so,  shall  be  debarred  from  tendering  for  further  work  for  two 
years,  and  that  the  practice  of  requiring  a  deposit  with  a  tender  is 
to  be  abolished. 

Appointments   Vacant. — Foreman    cable  jointer  and 

overhead  linesman,  for  the  Lancnster  Corporation  C-lOs.)  ;  canvasser 
(£3)  and  draughtsman  C^^-O,  for  the  Sunderland  Corporation 
Electricity  Supply  ;  traffic  superintendent,  for  the  Darlington 
Corporation  Tramways  (£130).  See  our  advertisement  pages  in 
this  issue. 

Fatality. — It  is  reported  tliat  John  lilack,  an  electrical 
engineer,  was  killed  at  Hartford  Colliery,  Northumberland,  on 
Monday,  through  coming  in  contact  with  a  live  wire.  The  fatality 
was  the  subject  of  a  coroner's  inquiry  on  the  tith  inst.,  at  Hartford 
Colliery,  Northumberland.  Mr.  Black  was  un  electrical  engineer 
engaged  by  the  British  Westinghouse  Co.,  and  on  the  3rd  inst.  he  was 
engaged  at  the  Scott  Pit,  Hartford  Colliery,  when  he  was  killed. 

Robert  Hudspeth,  an  electric  fitter  employed  by  the  British 
Westiaghouse  Co ,  stated  that  on  the  3rd  inst.  he  was  engaged 
making  some  alterations  to  the  switch-handles  at  the  bottom  of 
the  shaft.  Mr.  Black,  who  was  in  charge  of  the  work,  descended 
the  pit  later,  and  came  to  look  at  the  switch  which  had  been 
finished.  Black  asked  for  the  current  to  be  turned  off.  AVituess 
isolated  the  switch,  and  Black  looked  inside  it  and  then  took  hold 
of  the  handle.  When,  a  little  slater,  witness  looked  at  Black  again, 
the  latter  was  standitig  straight  up,  with  his  hand  on  the  switch, 
staring,  and  he  appeared  to  have  had  a  shock.  Witness  caught 
hold   of    Black's    coat-tails,    and   the    colliery   electrician    threw 

coat    over    him,     and    they    polled    hiin     off.      Black     then 
collapsed,    and    died    in    about    half-an-hour.      In    reply     to    Mr. 


Atkinson,  H.M.  Inspector  of  Mines,  witness  said  that  when  he  got 
to  the  pit  he  asked  for  the  current  to  be  cut  off,  but  when  the 
assistant  "rapped"  a  message  they  could  get  no  reply,  and  they 
decided  it  was  quite  safe  to  work  with  the  current  on.  Ho  could 
not  say  whether  Black  knew  or  not  that  the  current  was  on. 

Percy  McDermott,  chief  electrical  engineer  at  the  colliery,  said 
he  thought  that  the  fact  that  the  deceased  kept  in  contact  with  the 
switch  for  some  moments  showed  that  he  thought  the  current 
was  off. 

Medical  evidence  having  been  given  that  death  was  due  to  elec- 
trical shock,  a  verdict  was  returned  that  Black  died  from  such 
shock  accidently  received  while  examining  machinery.  The  jury 
also  suggested  that  in  future  it  would  be  better  to  have  the  current 
turned  off  when  such  work  was  being  done. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  heep  readers  of  t/ie 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Mr.  K.  B.  Leach,  elec- 
trical engineer  to  the  Turton  Council,  has  been  appointed  con- 
sulting electrical  engineer  to  the  Swinton  and  Pendlebury  Council, 
to  advise  it  upon  the  future  of  its  electricity  undertaking,  &c. 

With  reference  to  a  note  that  appeared  in  this  section  in  our 
issue  of  January  2(ith,  Mr.  F.  H.  Edwards  asks  us  to  state  that  he 
has  not  gone  to  be  chief  electrical  engineer  of  the  Cornwall  Elec- 
tric Power  Co..  but  station  superintendent  at  Hayle. 

The  Stoke-ou-Trent  T.C.  has  appointed  Mr.  Jas.  Machin,  of 
Chesterfield,  as  mains  superintendent  at  Burslem. 

The  Erith  U.D.C.  has  appointed  Mr.  R.  N.  Mayne,  assistant 
engineer  at  the  St.  Helens  electricity  works,  as  chief  assistant 
engineer.  The  salary  is  £200  a  year,  and  there  were  108  applicants. 
The  Bridlington  T.C.  has  decided  to  increase  the  salary  of  Mr. 
A.  J.  Beckett,  electrical  engineer,  from  £300  to  £350  per  annum. 
The  Committee  had  recommended  an  increase  to  £350  with  further 
increases  of  £25  a  year  on  January  1st,  1913,  and  January  1st,  1914, 
on  Mr.  Beckett  agreeing  to  forego,  for  work  done  after  the  end  of 
1911.  any  commission  to  which,  as  consulting  engineer,  he  would 
otherwise  have  been  entitled.  An  amendment  that  the  increase 
granted  should  include  work  done  in  connection  with  any  other 
committee  of  the  Corporation  was  rejected  by  13  votes  to  7. 

As  a  mark  of  appreciation  of  the  able  and  efficient  way  in  which 
the  electrical  engineer  (Mr.  Brydges)  has  fulfilled  his  duties,  and 
of  the  success  which  the  electricity  undertaking  has  attained  since 
his  appointment,  the  Eastbourne  T.C.  has  decided  to  increase  his 
salary  of  £500  by  £2.")  per  annum  from  April  1st  next  by  annual 
increments  of  £25  on  approved  service,  to  £600  per  annum. 

At  the  request  of  the  charge  engineers  the  Electric  Lighting 
Committee  of  Ley  ton  U.D.C.  has  decided  that  the  maximum  of  the 
present  scale  applicable  to  this  position  shall  be  increased  from 
£150  to  £15(). 

The  Parliamentary  and  General  Purposes  Committee  of  St. 
Pancras  B.C.  have  recommended  that  the  salary  of  Mr.  J.  T.  Baron, 
resident  and  supervising  engineer  at  the  electric  light  stations,  be 
increased  from  £450  to  £475  per  annum,  and  further  increased  in 
12  months'  time  to  a  maximum  of  £500  per  annum. 

The  Bristol  City  Council  on  January  30th  discussed  the  proposal 
to  increase  certain  salaries  in  the  electricity  department.  Alderman 
Pearson,  who  moved  the  adoption  of  the  Committees  recommenda- 
tions, said  that  Mu.  Faraday  Proctor  had  been  for  10  years 
without  an  increase,  and  it  was  proposed  now  to  raise  his  salary 
from  £800  to  £850.  The  discussion  was  lengthy,  and  while  there 
was  almost  a  unanimous  eulogy  of  the  chief  engineer,  it  was 
resolved,  on  a  division,  by  35  vutes  to  32,  to  omit  his  name  from  the 
resolution. 

The  maximum  salaries  of  the  engineers-in-charge  at  the  electricity 
works  of  Salford  are  to  be  increased  from  £180  to  £190  per  annum, 
and  the  three  present  engineers  are  to  have  their  salaries  increased 
to  meet  this  resolution. 

Mr.  R.  J.  Watmuff  has  resigned  his  position  as  shift  engineer 
at  the  Rawtenstall  electricity  works  in  order  to  take  up  a  position  of 
draughtsman  with  Messrs.  Greens,  engineers,  Cononley.  Mr. 
NiCKLlN,  of  Falkirk,  has  been  appointed  to  fill  the  vacancy. 

On  Monday  afternoon,  Mr.  W.  B.  Clarke,  shift  engineer  at 
Kirkcaldy,  was  presented  by  the  staff  with  a  handsome  dressing 
case  and  Gillette  safety  razor  case,  on  the  occasion  of  his  leaving  to 
take  up  a  situation  in  South  Africa.  The  presentation  was  made 
by  Mr.  0.  F.  Francis. 

Tramway  Officials. — In  view  of  additional  work  that 

has  devolved  upon  certain  officials,  and  in  recognition  of  efficient  per- 
formance of  their  duties,  the  Birmingham  Corporation  Tramways 
Committee  has  recommended  the  following  advances  of  salary  :— 
Mr.  C.  E.  S-  Bill  (permanent  way  engineer),  from  £300  to  £350 
per  annum  :  Mr.  R.  H.  Dickinson  (rolling  stock  superintendent), 
from  £300  to  £350;  Mr,  A.  C.  Baker  (electrical  engineer),  from 
.C200  to  £250  per  annum. 

Accrington  Electricity  Committee  has  adopted  a  resolution  to 
dispense  with  the  services  of  Mr.  Jamks  Wilding,  the  overhead 
linesman,  under  the  new  management.  Mr.  Wilding  has  been 
offered  £50,  with  one  month's  notice,  to  terminate  his  services.  In 
the  event  of  non-acceptance,  he  will  be  given  a  month's  notice 
without  compensation.  The  Committee  considered  the  position  of 
Inspector  Dutton,  whose  services  arc  also  not  now  required.  It  was 
resolved  that  he  be  given  notito  to  terminate  his  services,  a  sura  of 
£20  being  given  as  compensation  for  loss  of  office. 
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(lieni'ral. — Mu.  J.  H.  IJiolaxd,  of  the  National  Tele- 
phone Co.'b  London  contract  staff,  has  be«n  appointed  contract 
manager  to  the  Constantinople  Telephone  Co.  (Soci6t6  Anonymedea 
TelejjhnneH  de  Constantinople),  and  will  shortly  proceed  to  Con- 
stantinople to  take  up  his  duties. 

Messkh.  G.  J.  Wkllh  &  A.  J.  Wallis-Tayleu  have  comm<nced 
businefis  as  consultintr  en^ineerB  at  78,  Fleet  .Street,  London,  E.G., 
as  Wells  \:  Tayler.  Mr.  Wells,  who  served  his  time  with  Messrs. 
Thomycroft.  has  since  held  positions  on  the  staffs  of  Messrs. 
Willans  iV:  Robinson,  Easton,  Anderson  A;  (Joolden,  the  British 
Westinphouse  Co.,  and  Yates  i;  Thom.  Mr.  Tayler  served  his  time 
with  a  well-known  firm  of  saw  mill  enpineers,  has  had  a  considerable 
experience  in  char^^e  of  extensive  sutrar  estates  and  works  in  the 
West  Indies,  and  for  a  number  of  years  has  devoted  himself  to  the 
.subject  of  refrigeration,  upon  which  he  has  written  several  text- 
books. 

Mu.  G.  A.  Tbuije,  who  has  been  associated  with  the  British 
Westinphouse  Co.  since  its  inception  in  this  country,  lastly  as 
manager  of  the  enpine  sales  department,  has  just  resigned  this 
position  to  take  up  the  managership  of  the  Societc  Anonyme 
Westinghouse,  of  Paris  and  Le  Havre.  Mr.  Trube,  whose  address 
henceforward  for  all  business  communications  will  be  7,  Rue  de 
Berlin,  Paris,  has,  in  addition  to  his  Wostinghouse  connections,  a 
host  of  friends  in  the  engineering  world,  and  he  will  start  out  on 
his  new  enterprise  with  the  good  wishes  of  them  all. 

Mr.  J.  Kelly,  who  is  retiring  from  the  position  of  senior  in 
charge  of  the  tool  department  of  the  Western  Electric  Co.,  North 
Woolwich,  has  been  presented  by  the  employes  with  a  gold  watch. 

Indian  Emfiwer'iyKj  says  that  "Mr.  T.  D.  D.  Bekrington,  C.I.E., 
M.I.E.E  ,  Director-General  of  Telegraphs,  Indian  Telegraph  Depart- 
ment, is  permitted  to  retire  from  the  service  of  Government.' 

We  are  asked  to  state  that  the  dissolution  of  partnership  hitherto 
existing  between  Mr.  G.  Hooghwinkel  and  Mr.  Thursfield,  of 
Leeds,  does  not  in  any  way  affect  the  partnership  of  Mr.  Hoogh- 
winkel and  Mr.  Wm.  Anthony  Brown,  who  are  continuing  to 
carry  on  business  as  civil  and  electrical  engineers  at  24,  Martin's 
Lane,  Cannon  Street,  E.C.,  and  at  Mexico  City  and  Rio  de  Janeiro. 

Obituary. — The  death  took  place  at  "Woodford,  Essex, 
on  Sunday  last,  of  MR.  P.  M.  S.  Brodie,  who,  for  the  past  1 1  years, 
was  works  manager  of  The  India-Rubber,  Gutta-Percha  and  Tele- 
graph Works  Co.,  Ltd.,  Silvertown,  London,  E.  He  joined  the  com- 
pany nearly  40  years  ago,  and  had  been  manager  of  the  Sheffield, 
Bradford  and  Glasgow  branches.     He  was  in  his  65th  year. 


NEW    COMPANIES    BEGISTERED. 


Fox,  Ltd.  (119,891). — This  company  was  registered  on  January 
26th,  with  a  capital  of  £1,000  in  SX  shares,  to  carry  on  the  business  of 
e<iuipper8  of  private  houses  and  other  premises  with  plant  and  accessories 
for  supplying  light,  heat  and  power,  manufacturers  of  electrical  heating  and 
regulating  devices,  machinery,  accessories,  &c.  The  subscribers  (with 
one  sliHre  each)  ure  :  — J.  Pox,  43,  Clifton  Road,  Aston,  Birmingham,  mechanic; 
R.  J.  Hall,  28,  Douglas  Road,  Handsworth,  Birmingham,  insurance  superin- 
tendent. Private  company ;  the  nnmber  of  directors  is  not  to  be  less  than  two 
or  more  than  five  ;  J.  Fox  is  the  first  ;  qualification,  f  irO;  remuneration  as 
fixed  by  the  company.    Registered  office,  23,  Temple  Row,  Birmingham, 

Hydro-Electric  Lift  and  Crane  Co.,   Ltd.  (119,852).— This 

company  was  registered  on  January  24th,  with  a  capital  of  £600  in  2s,  shares, 
to  carry  on  the  business  of  lift  and  crane  makers,  hydraulic  engineers,  electric 
supply  engineers,  makers,  builders  and  erectors  of  hydraulic  and  electrical 
machinery,  &c.  The  subscribers  (with  one  share  each)  are  : — E.  M.  T.  Boddam, 
27,  Old  Jewry,  E.C.,  engineer  ;  H.  B,  Vogel,  27,  Old  Jewry,  E.G.,  merchant. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  .five  ;  the  f^rst  are  E.  M.  T.  Boddam  and  H.  B.  Vogel ;  W.  B.  Townsend  is 
the  first  secretary.    Registered  by  W.  B.  Townsend,  27,  Old  Jewry,  E.C, 

Brilliant  Arc  Lamp  and  Engineering  Co.,  Ltd.  (119.811).— 

This  company  was  registered  on  January  22nd,  with  a  capital  of  .£'2,500,  in  S,\ 
shares  (500  5  per  cent,  cumulative  preference),  to  acquire  from  B.  A.  Quint  a 
licence  to  manufacture  and  sell  certain  inventions  and  patent  rights  in  regard 
to  electric  arc  lamps  and  otherwise,  and  to  carry  on  the  business  of  founders, 
engineers,  &c.  The  subscribers  (with  one  ordinary  share  each)  are  :  — J.  W. 
Begg,  26,  Park  Road,  S.  Wanstead,  clerk ;  N,  A.  Corke,  24,  Birdhurst  Road, 
Croydon,  articled  clerk.  Private  company.  Table  "A"  mainly  applies. 
Registered  office,  1,  Lonsdale  Road,  West  Kilburn,  N.W. 

Tenner's  Signs,  Ltd.  (120,015).— This  company  was  registered 
on  February  1st,  with  a  capital  of  £11,000  in  SX  shares,  to  acquire  certain 
patents  relating  to  illuminated  signs  and  the  trade  mark  "  Veni,"  together 
with  the  business  of  a  manufacturer  and  seller  of  illuminated  signs  carried  on 
by  R.  F.  Venner,  and  to  adopt  an  agreement  with  R.  F.  Venner  and  A.  R. 
Jenkins.  The  subscribers  (with  one  share  each)  are  ;— A.  R.  Jenkins,  2,  Cole- 
man Street,  E.G.,  merchant ;  R.  F.  Venner,  6,  Old  Queen  Street,  E.G.,  elec- 
trical engineer.  Private  company.  The  number  of  directors  is  not  to  be  less 
than  three  or  more  than  five  ;  the  first  are  K.  F.  Venner  (chairman),  and  A.  R. 
Jenkins  (both  permanent,  subject  to  holding  2,0CO  shares  each),  and  two  other 
directors  to  be  appointed  by  them  ;  qualification  of  ordinary  directors  100 
shares;  remuneration  of  R.  F.  Venner  as  chairman,  £150  per  annum;  of 
other  directors  £26  per  annum.  Registered  office,  6,  Old  Queen  Street, 
Westminster. 

Homer  Earphone  Co.,  Ltd.  (120,026).    This   company  was 

registered  on  February  2nd,  with  a  capital  of  £1,00(),  in  900  ordinary  shares  of 
£1  each,  and  2,000  deferred  shares  of  Is.  each,  to  take  over  the  goodwill  for  the 
British  Empire  of  the  business  of  the  Homer  Earphone  Co.,  to  carry  on  the 
business  of  manufacturers  of  and  dealers  in  aural,  surgical,  electrical  and 
'scientific  instruments,  &c.  The  subscribers  (with  one  deferred  share  each) 
are  ; — J.  L.  Jones,  7(),  Selwyn  Road,  Upton  Manor,  E.,  managing  clerk:  A.  R. 
Hawdon,  York  Hill,  Loughton,  Essex,  clerk.  Private  company.  The  number 
of  directors  is  not  to  be  more  than  five ;  the  subscribers  are  to  appoint  the  first ; 
(lualification,  i500  deferred  shares.  Registered  by  Owen  Jones  &  Co.,  88,  Fleet 
btreet,  E.C. 

Fletcher  Jackson  &  Co.,  Ltd.  (119,942).— This  company  was 
registered  on  January  30th,  with  a  capital  of  £1,000  in  £1  shares,  to  carry  on 
the  business  of  electrical  and  raechnnical  engineers,  electricians,  manu- 
facturers of  and  dealers  in  electrical  apparatus,  &o.  The  subscribers  (with 
five  shares  each)  are  :— A.  Fletcher,  89,  Hamlet  Court  Road,  Westclitf, 
engineer ;  A.  Q.  Jackson,  Eingscote,  Hodford  Road,  Golder's  Green,  N.W., 
engineer.  Private  company ;  the  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five  ;  the  first  are  A.  Fletcher  (chairman),  and  A.  G,  Jackson 
(both  permanent) ;  qu'aliflcatiuu,  five  !;h»res.  Registered  by  Wansey 
Btammets  &  Co.,  28,  Moorgate  Street,  E.C. 


Telephone    AccesHorles  (0.,  Ltd.  ("120,014).— This   company 

was  regJHtered  on  February  1st,  with  a  capital  of  t\,^fti  in  £1  sbkres  IGOO  pre- 
ference), to  carry  on  the  businesB  indicated  by  the  title,  and  tb»t  of  ctAtionera, 
advertihirig  contiacton  and  agonts,  lic,  and  to  adopt  agreementa  (ll  with 
H.  O.  Qriinn  and  N.  Medawar ;  and  i2)  with  K.  C.  iJigby.  The  labaeriben) 
are  — D.  H.  Frlpp, 90,  Cannon  Street,  E.C.charte"''  •'■"  'r:tant,.V)  preference 
Hhares  ;  W.  P.  A.  Banks,  101,  Btthune  Road,  Ht  ;:ton.  N.,  chartered 

accountant,    lit     preference     shares.      Private    '  The    nomber    of 

directors  is  not  to  be  leiiH  than  four  or  more  thau  mx  ;  the  fin>t  are  C.  C, 
Tollitt,  D.  S.  Fripp,  J.  8.  Patmore  and  H.  O.  Quinn  ;  qiuiliflc^tion,  25  ibareii ; 
remuneration  of  chairman,  £40  per  acnom  :  of  other  directors  £2l>  each  per 
annum.    Rei^lstered  ofBce,  90,  Cannon  Street,  E.C, 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Briislr  Electrical  Engineering  Co.,  Ltd.  (29.^.^3).— Particnlar-i 

of  £7.1.000  prior  lien  debentures,  creatf:d  December  :i8th,  1911,  filed  pursuant  to 
Sec.  03  (3)  of  the  Companies'  (ConsoIid.-\tion)  Act,  190H,  the  anioost  of  the 
prfsent  issue  being  £.'<<j,(XK).  Property  charged  ;  'i  he  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital  and  land  and 
buildings  at  IJoughborough  and  Cricklewooil.     No  trustees. 

Bankfoot  Power  Co.,  Ltd.  (98. 134).  -Issue  on  January  U;tb. 
1912,  of  £2,800  debentures,  part  of  a  series  of  which  particulars  have  already 
been 'filed. 

Evershed  &  Vignoles,  Ltd.  (43,206).— Issne  on  January  17th, 
1912,  of  £200  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Rural  Electricity  Supply  Co.,  Ltd.  (107,281).— Particulars  of 

£.')00  debentures,  created  January  22nd,  1912,  filed  pursuant  to  Sec.  93  (.31 
of  the  Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue 
being  £400.  Property  charged  :  The  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.    No  trustees. 

Blackpool  and  Garstang  Electric  Light  Railway  Co.,  Ltd. 

(f.2,150).— Return  dated  December  29th,  1911,  filed  January  Ist,  1912.    Capi'a 
£10,000  in  £5  shares;  361  shares  taken   up;  £4  per  share  called  up;  £l,7o7 
paid,  including  £323  received  on  application  for  further  shares  not  allotted, 
leaving  £60  in  arrears.     Mortgages  and  charges  :  Nil. 

Electrical   Installations,  Ltd.  (91,050).— A  memorandnm  of 

satisfaction  to  the  extent  of  £50  on  January  9th,  1912,  of  debentures  dated 
December  5th,  1906,  securing  £1,500,  has  been  filed. 

Allen,  West  &  Co.,  Ltd.  (1 08  8/0).— Particulars  of  £6.000 
debentures,  created  January  loth,  1912,  filed  pursuant  to  Sec.  93  (3)  of  the 
Companies'  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged  ;  The  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.    No  trustee, 

Bennison,  Kett  &  Co.,  Ltd.  (100,769).— A  memorandum  of 
satisfaction  in  full  on  January  Slst,  1912,  of  debenture  dated  January  26th, 
1909,  securing  £-500,  has  been  filed. 


CITY    NOTES. 


Metropolitan  District  Railway  Co. 

The  half-yearly  meeting  was  held  on  February  1st  at  Westminster 
Palace  Hotel,  Lord  Georgfe  Hamilton  in  the  chair. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  189),  said,  although  the  trathc  had  been 
adversely  affected  owing  to  unfavourable  weather  conditions  for 
underground  travel  during  the  summer  months,  and  to  the  inter- 
ruptions during  the  strike,  the  traffic  showed  a  substantial  increase. 
The  employes  who  went  on  strike  in  August  la^t  did  not  do  so  on 
account  of  any  dissatisfaction  or  through  any  grievance  of  any 
kind  with  the  company,  but  because  they  were  ordered  out  by  their 
Union  officials.  A  majority  of  employes  were  loyal  to  the  company. 
The  total  capital  expenditure  amounted  to  £51,036.  a  large  part  of 
which  had  been  expended  upon  new  rolling  stock  required  for  the 
rapidly  growing  traffic.  The  estimated  further  capital  requirement 
was  £150,000.  This  sum  would  provide  for  additional  rolling 
stock,  for  a  fly-over  junction  at  Earl's  Court  and  for  other  improve- 
ments made  necessary  by  the  expanding  traffic.  The  gross  receipts 
showed  an  increase  of  £14,800.  The  receipts  from  passenger  traffic 
showed  an  increase  of  £13,430,  of  which  £6,494,  or  nearly  .">0  per 
cent.,  was  from  season  tickets.  Receipts  from  first-class  traffic 
showed  a  small  decrease  over  the  corresponding  period  in  1910. 
although  more  passengers  were  carried.  This  was  due  to  a  slight 
adjustment  in  first-class  fares  made  during  the  half-year,  and  which 
partly  explained  the  slight  decrease  in  the  average  receipt  per 
passenger  from  r84d.  to  TSOd.  The  train  service  had  been  substan- 
tially improved,  as  the  train  and  car-mileage  showed,  but  notwith- 
standing an  increase  of  498.151  car-miles,  a^uivalent  to  7"23  per 
cent ,  the  earnings  per  car-mile  had  decreased  only  from  9'5S4d.  to 
9"409d.,  which  justified  the  policy  of  working  a  rapid  and  frequent 
service  of  trains.  Today  they  were  working,  during  the  heavy 
hours  of  traffic,  40  trains  per  hour,  and  this  number  would  be 
increased  when  improvements,  now  under  consideration,  had  been 
effected.  Although  nearly  2}  million  more  passengers  were 
carried,  and  notwithstanding  the  increase  in  wages  and  the 
additional  expense  through  the  strike,  and  the  very  substan- 
tial increase  in  rates  and  taxes,  the  expenditure  side  of  the  account 
showed  a  very  slight  increase.  Savings  had  been  etFected  in  the 
cost  of  current  and  in  the  maintenance  of  stations.  The  percentage 
of  working  expenses  to  gross  receipts  was  4 7 '8.  This  included 
interest  on  the  cost  of  the  power  house.  Assuming  that  the 
power  house  had  been  built  out  of  capital  raised  by  the  company, 
the  interest  would  not  have  been  included  in  the  working  expenses. 
Deducting  the   interest    from   the   working   expenses,   they    were 
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reduced  to  -trS7,  which  was  a  low  rate  of  working,  and  corres- 
ponded with  the  forecast  made  when  it  was  decided  to  electrify  the 
railway.     After  providino-  for  all  fixed  charg-es  and  settinjr  aside 
£10.000  for  renewals,  there  remained  a  balance  of  £85,491  payable 
for  dividends,  an  increase  of  over  £22,000.     This  balance  was  sufiB- 
cient  to  pay  a  dividend  on  the  second  preference  stock  at  the  rate 
of  2  per  cent,  per  annum.     This  was  the  first  dividend  paid  on  this 
stock,  and  he  thouo:ht  they  could  safely  look  forward  to  a  g^radual 
increase  upon  tTiis  rate  in  the  future.     The  £(),2.")0  in  payment  of  a 
warrant   on  the  4  per  cent,  truaranteed  stock  was  the  fourth  and 
final  payment,  .nnd  the  holders  of  this  stock  seemed  to  him  to  have 
pood  reason  to  be  satisfipd  with  their  barjrain.     The  directors  had 
griven  careful  consideration  to  the  subject  of  depreciation,  and,  in 
view  of  the  information  from  the  enprineers,  they  were  satisfied 
that  the  amount  now  set  aside  for  this  purpose  was  suflficient.     The 
Lot's  Road  power  house  undertaking-   became   vested  in  the  Lot's 
Road  Power  House  Joint  Committee  on  January  1st,  1912,  and  was 
thereupon  leased  to  the  company  and  the  London  Electric  Railway 
Co.     This  valuable  property,   which  was  most  essential  to  these 
railways,  had  therefore  become  part  of  the  undertakings  of  these 
companies.    The  bargfain  was  a  good  one  for  the  company,  and  they 
would,  he  was  satisfied,  profit  by  this  arrangement.     The  widening 
of  the  London  and  South-Western  and  this  company's   railways 
between  Studland  Road  and  Acton   Lane  Junctioa,   whereby  the 
•  Dmpany  secured  in  perpetuity  the  exclusive  use  of  separate  lines 
between  those  points,  was  practically  completed,  and  was  opened 
for  traffic  on  December  3rd.     This  improvement  had  enabled  them 
to  make  substantial  improvements  to  the  service  on  the  lines  west 
of  Hammersmith,  which  ought  to  prove   remunerative.     These  in- 
creases in  the  service  necessitated  the  purchase  of  additional  rolling 
stock.     In  1908  the  company  obtained  powers  to  create  and  issue 
£750,000  prior  lien  debenture  stock.     In  the  same  year  they  sold  to 
the  London,  Tilbury  and  Southend  Railway  74  carriages,  which  it 
required  for  working  the  electric  line  to  East  Ham  and  Barking. 
For  these  carriages  they  received   £130,000.     When  these  carriages 
were  sold  it  was  not  anticipated  that  the  company's  traffic  would 
for  some  time  increase   sufficiently  to  require   additional    rolling 
stock,  and  inasmuch  as  the   £130,000  from  the  Tilbury  Co.  was 
received  after  the  amount  required  for  capital  purposes  had  been 
fixed  and  the  amount  of  prior  lien  stock  to  be  created  agreed,  the 
then  chairman — Sir  George  Gibb — stated  to  the  shareholders  that 
this  additional  amount  would  not  be  used  before  communicating 
with  the  debenture-holders  and  obtaining   their    consent.       Since 
that  time  they  had  issued  £550,000  of   the  prior  lien  stock,   and 
had  used  nearly  the  whole  of  the  £130,000  for  purchasing  rolling 
stock  to  replace  that  sold  to  the  Tilbury  Co.  and  in  improving  their 
old  stock.     It  was  now  proposed  to  make  a  further  issue  of  prior 
lien  debenture  stock  to  replace  the   £130,000  used  for  purchasing 
new  carriages,  and  a  meeting  of  debenture-holders  in  accordance 
with  the  promise  given  would  be  held.     The  company's  Bill  before 
Parliament  dealt  with  two  important   objects.      First,  with  regard 
to  the  widening  of  the  London  and  South-Western  Co.'s  Wimbledon 
and  Fulham  line  between  East  Putney  and  Wimbledon.     By  agree- 
ment with  the  South-Wpstern,  the  company  worked  a  through  ser- 
vice of  trains  to  Wimbledon  by  the  Putney  line.     The  line  between 
East  Putney  and  Wimbledon  was  used  jointly,  and  their  company's 
service  was   always  subject   to   the    requirements   of   the  South- 
western.     This  arrangement   restricted   and  interfered   with   the 
company's  working,   and  as  the  traffic  was  increasing  it  had  been 
deemed  advisable  by  both  companies   that  their  company  should 
have  the  free  and  uninterrupted  use  of  separate  lines  between  East 
Putney  and  Wimbledon.     A  provisional  agreement  had  accordingly 
been  made  with  the  South-Western,  who  have  agreed  that  their 
company  should  seek  the  necessary  powers   authorising  the  widen- 
ing.    The  cost  of  the  improvement,  estimated  at    £250,000,  would 
be  borne  by  the  South-Western  Co.,  and  their  company  was  to  con- 
tribute as  a   working  expense  such   a  yearly  sum   not  exceeding 
£4.000  as  would,  with  the  increased  earnings  of  the  widened  lines, 
make  up  a  sum  equal  to  interest  at   4  per  cent,  per  annum  on  the 
cost    incurred  by    the   South-Western.      This   was   another    and 
important  step  towards  relieving  the  working  of  the  railway   from 
any   interference    by   other  companies'    trains,    which   was   abso- 
lutely essential   for  the  successful  working  of  the  railway.     The 
other  subject  was  with  regard  to  the  prior  lien  debenture  stock  to 
which  he  had  previously  made  reference.     When  this  £750,000  prior 
lien  stock  was  authorised,   the  net   revenue  was  not  sufficient  for 
payment  of  debenture  interest,    and   it  was   then  estimated  that 
£60,000  would  be  required  to  meet  deficiencies  in  future  half-years. 
Therefore,  £60,000  of  the  total  amount  created  was  reserved  for 
this  purpose.      Fortunately,  this  provision  was  far  more  than  had 
been  required,  for  there  had   only   been  one  half-year,  i.e.,  June, 
1908,  when  the  net  revenue  was  not  sufficient  to  meet  the  deficiency 
Only  £19,889  of  the  prior  lien  stock  had  been  sold  for  this  purpose, 
leaving  a  balance  of   £40,111   out  of  the  £60,000  referred  to.     It 
was  extremely  unlikely  that  this    balance    would    be  required  in 
the  future  for  the  special  purpose  for  which  it  was  authorised,  and 
it  was  therefore  proposed  to  apply  this  amount  to  the  general  pur- 
poses of  the  company.     The  Bill  also  sought  powers  to  authorise  the 
company  to  limit  the  amount  of  personal  luggage  which  a  passenger 
might  bring  on  to  the  railway.     Another  provision  in  the  Bill  was 
power  to  the   company  and   the  London  Electric  Railway    Co.  to 
supply  electrical  energy  from  the  Lot's  Road  power  house  to  the 
>'orth   Metropolitan    and    Richmond    Electric    Light   and   Power 
Companies.    They  had  a  large  reserve  supply  at  this  station,  and 
it   was    important    that  they   should  find  customers    for  its   use. 
The  Great  Eastern    Co.'s    Bill   sought    power   on   behalf   of    the 
East    London    Railway  for  the   electrification    of    that    line    and 
to  empower  the  Great  Eastern  Co.  to  raise,  by  the  issue  of  4  per 
cent,  debenture  stock,  a  sum  not  exceeding  1*90,000  to  cover  the  cost 
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London  Co.  and  the  six  lessee  companies.  The  District  Co.  was  one 
of  the  lessees  and,  as  the  net  receipts  from  the  line  were  insufficient 
to  meet  the  annual  rental  of  £30,000,  they  were  reciuired  to  make 
good  its  share  of  the  loss.  The  lessee  companies  were  hopeful  that 
by  electrifying  the  line  and  reinstating  a  through  service  of  trains 
and  improving  the  service  generally,  the  receipts  would  increase 
sufficiently  to  justify  the  cost  of  electrification.  He  would  say  a 
few  words  as  to  their  past  and  future.  Three  years  ago  the  profits 
available  for  the  half-year  ending  December,  1908,  after  paying  fixed 
charges,  were  £11.612  ;  now  they  were  £85,,500.  They  were  then 
only  able  to  pay  1 :1  per  cent,  on  the  guaranteed  stock  ;  now  they 
paid  the  full  4  per  cent,  upon  that  stock,  the  full  4  i  per  cent,  upon 
the  first  preferred,  and  2  per  cent,  on  the  second  preferred  stock. 
They  had  achieved  these  results  mainly  from  the  remarkable  and 
continuous  improvements  effected  in  the  speed,  multiplication  and 
regularity  of  the  service.  The  highest  credit  was  due  to  the  staff  for 
these  improvements,  and  they  had  been  achieved  by  assiduous  and 
unceasing  attention  to  every  detail  of  the  traffic  and  to  anything 
that  could  conduce  to  the  comfort  and  safety  of  the  passengers. 
Whilst,  therefore,  they  could  contemplate  the  immediate  pa.st  with 
some  satisfaction,  they  had  good  reason  for  believing  that  the 
various  schemes  in  course  of  promotion  by  the  Underground  Co. 
(who  were  by  far  the  largest  stockholders  in  their  company),  in 
addition  to  what  they  were  doing  themselves,  ought  not  only  to 
expand  their  existing  cVicnfrlr,  but  ought  also  to  open  up  fresh 
sources  of  profit  in  the  future  of  the  company. 

Mr.  W.  H.  Brown  seconded  the  motion,  and  the  report  was 
agreed  to  without  discussion. 

An  extraordinary  meeting  was  afterwards  held,  when  a  resolu- 
tion was  passed  approving  of  the  company's  Bill  in  Parliament. 

Replying  to  Mr.  Lujib,  the  Chairman  said  the  company  had 
everything  to  gain,  and  nothing  to  lose  by  the  proposed  arrange- 
ment with  the  omnibus  company. 


Liverpool  Overhead  Railway  Co. 

The  directors'  report  for  the  half-year  ended  December  31st,  1911, 
shows  that  the  gross  revenue  receipts  amount  to  £40,791,  and  the 
working  expenses  to  £27,688.  The  number  of  passengers  carried 
during  the  lagt  two  years  is  as  follows  : — 


-Half-year  ending- 


June,  1910.  Dec,  1910.  June,  1911.  Dec,  1911. 

First  class 546,742  567,911  579,328          617,097 

Third  class  (including  tramways)    3,013.785  3,260,261  3,113,078        3,398,069 

Workmen  (special  return  tckts.)     1,.529,553  1,563,128  1,701,196        1,728,340 


Total 


5,090,080        5,391,300        5,398,597        5.788,506 


The  traffic  again  shows  a  satisfactory  increase  in  all  classes,  not- 
withstanding the  railway  strike  in  August  last.  The  revenue 
account  shows  that  the  receipts  from  passenger  traffic  amount  to 
£39,361,  plus  miscellaneous  receipts  and  interest  £1,430,  making 
£40,791,  less  working  expenses  and  transfer  to  renewal  fund 
£27,688,  leaving  £13,103.  Deducting  interest  on  mortgage  deben- 
tures and  on  calls  paid  in  advance,  £4,329,  leaving  .£8,774,  and  adding 
the  balance  brought  forward,  £4,065,  there  remains  available  for 
dividend  £13,439.  Out  of  this  balance  the  directors  recommend 
the  declaration  of  dividends  at  the  rates  of  5  per  cent  per  annum 
on  the  preference  shares,  and  2  per  cent,  per  annum  on  the  ordinary 
shares,  payable  on  and  after  February  16th  next,  leaving  a  balance 
of  £4,763  to  be  carried  forward. 


London  Electric  Railway  Co. 

The  half-yearly  meeting  was  held  on  Thursday  last  week  at   the 
Westminster  Palace  Hotel,  Lord  George  Hamilton  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Elec.  Rev.,  paee  186),  said  that  the  expenditure  on  capital  had 
amounted  to  £16,465,  mainly  for  the  cost  of  the  Charing  Cross 
and  Paddington  extension  and  the  addition  to  rolling  stock  and 
equipment.  The  estimated  further  capital  expenditure  was  a 
rather  larger  figure,  and  amounted  to  £530,000,  but  this  was 
mainly  for  the  two  extensions  for  which  they  were  asking  Parlia- 
mentary powers,  and  it  ought  to  be  a  source  of  additional  profit  to 
the  company.  It  also  provided  for  the  installation  of  escalators  at 
Oxford  Circus  Station  and  for  other  small  improvements  to  the 
undertaking  necessitated  by  the  increased  traffic.  The  gross 
receipts  showed  an  increase  of  £13,295.  A  satisfactory  feature 
of  the  report  was  the  growth  of  the  season  ticket  traffic. 
The  traffic  was  adversely  affected  by  the  extraordinary  fine  weather 
in  the  summer  months,  and  also  by  the  general  strike  in  August 
last.  In  connection  with  the  strike  he  was  glad  to  have  the  oppor- 
tunity of  expressing  the  appreciation  of  the  board  of  the  excellent 
services  rendered  by  those  in  their  employ  who  remained  loyal  to 
the  company,  and  he  was  happy  to  say  that  they  were  in  a  very 
large  majority.  He  should  like  particularly  to  mention  the  drivers, 
who  were  almost  universally  loyal  and  maintained  the  service 
practically  free  from  any  interruption.  With  regard  to  the  few 
men  who  did  come  out  on  strike,  it  was  not  because  they  had  any 
grievance  against  the  company,  but  because  they  were  ordered  to 
do  so  by  their  Unions.  It  was  to  be  regretted  that  the  men  should 
do  anything  to  prejudice  the  undertaking  in  which  they  had  a  sub- 
stantial interest,  without  reason  for  so  doing.  Working  expenses 
showed  a  slight  increase  due  to  the  rise  in  the  rates,  amounting  to 
£5,290,  which  was  due  to  their  increased  property.  Repairs  and 
renewals  to  the  rolling  stock  showed  a  slight  increase.  The  ratio 
of  working  expenses  to  gross  receipts  was  only  46"68  per  cent.,  and 
if  the  intbi^fit  ohargfesin  cbiihtection  ^ith  IM%  Rba8  stslibti  Aver-e 
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nect  uj)  the  tube  railways 
system  of  a  largre  steam 
departure   for   tube   lines,    and 


deducted,    the    ratio   was    reduced    to    il'lt'i.      It    was    proposed 
to   pay  the    full   dividend    at   the    rate    of    4    per   cent,    on   the 
preference    stock,    and    of    1    jier   cent,    on   the   ordinary   shares. 
The     dividend     for     the     corresponding     period     of     last     year 
on    the    ordinary    shares    was    at     the     rate     of     i    per    cent., 
so     that     they      had     shown      some      improvement     this     year 
by      payintr      1       per      cent.        The      number      of       paHsen{#ers 
carried  exhibited  some  remarkably  larpe  fij^uros.     Last  half-year 
they  carried   4H,f)(;(>,000  persons,  and  in  the  prpcedinp  six  months 
r)2,.'i4."),000,  or  in  the  12  months  over  101  million  passengers.     Those 
huge  figures  gave  some  idea  of  how  their  undertaking  contributed 
to  the  convenience  and  economy  of  a  vast  number  of  persons  living 
in   London.     Having  referred  to  the  new  arrangements  for  Lots 
Road  power  house,  the  chairman  said  that  by  the  company's  Bill 
it  was  proposed  to  make  two  important  extensions   of  the  railway. 
One  was  from  the  authorised  extension   of  the  I'aker  Street  and 
Waterloo   line    at    Paddington    Station,    through    Paddington   to 
Queens  Park  Station  on  the  L.  &  N.W.  Railway,  where  a  physical 
iunction  would  be  made   with  that  company's   electrified  line  to 
'W'atford.      When   that   extension  was  accomplishi^d.  a    service  of 
electric  trains  could  be  run  f rjm  the  Elephant  and  Castle  to  Watford. 
A  provisional  arrangement  was  being  made  whereby  the  L.  &  N.W, 
Railway  would  pay  for  the  cost  of  the  construction  and  equipment 
of  this  extensifin,  and  for  the  rolling  stock  necessary  for  working 
the    through    service.      The   rolling   stock   required   for  the  local 
service  would  be  paid  for  by  their  company.     The  district  which 
would   be   served   by   the   extension   was    densely   po])ulated.  and 
required   additional    railway    facilities.     The   extension,    however, 
would  not  depend  alone  on  the  local  traffic,  since  the  connection  at 
Queen's  Park  with  the  L.  vV:  N.W.  system  Avould  bring  a  large  and 
constantly    growing    traffic    to,,  the    line.  •    A    scheme     to     con- 

with  the  electrified  suburban 
railway  company  was  a  new 
undoubtedly  would  be  not  only 
a  convenience,  bu*-  would  rapidly  develop  the  districts  served.  The 
other  extension  was  the  amalgamation  of  the  Euston  and  Hamp- 
stead  Railway  Co.  with  their  company.  That  railway  had  been 
authorised  for  seven  years,  but  no  part  of  it  had  been  constructed. 
It  would  serve  a  territory  which,  given  proper  facilities,  would 
develop  very  rapidly,  as  was  illu.strated  in  the  case  of  Golder's 
Green.  The  line  would  be  an  extension  of  the  Charing  Cross, 
Euston  and  Hampstead  Railway  from  Golders  Green  to  Edgware, 
a  distance  of  4i  miles.  The  additional  capital  asked  for  in  the 
Bill  was  £700,000.  They  attached  considerable  importance  to  both 
those  extensions,  A  steady  centrifugal  movement  of  the  popula- 
tion of  London  was  taking  place — the  population  in  the  central 
sections  was  diminishing,  but,  on  the  other  hand,  it  was  growing 
with  increasing  rapidity  in  outer  London.  A  visit  to  Golder's 
Green  would  illustrate  the  dimensions  which  that  movement  had 
attained.  The  future  prospects  of  their  company  depended  more, 
perhaps,  on  the  outer  than  upon  the  inner  circle  of  London 
population,  and  they  were,  therefore,  i  shaping  their  course 
accordingly. 

SiK  Algeenon  West  seconded  the  motion. 

Mr.  Walfoed  asked  whether  it  would  be  possible  to  arrange 
for  a  subway  at  Holborn  to  give  access  to  the  Central  London 
Railway. 

The  Chairman  said  they  must  remember  that  subways  were 
costly  things,  and  also  that  the  stations  at  that  point  were  not  on 
the  same  level. 

The  report  was  adopted. 

The  following  Bills  were  submitted  for  the  consideration  of  the 
proprietors  at  a  special  general  meeting  held  immediately  after  the 
ordinary  meeting,  viz. : 

"  A  Bill  to  empower  the  London  Electric  Railway  Company. to  construct  new 
railways  ;  and  for  other  purposes." 

The  additional  capital  sought  .by  the  Bill  is  £700,000  with  the 
usual  borrowing  powers, 

"A  Bill  to  make  further  provision  respecting  the  undertakinp  of  the  Metro- 
politan District  Railway  ;  to  empower  the  London  and  South- Western  Rail- 
way Co.  to  widen  their  Wimbledon  and  Fulham  Railway  ;  to  contirm  the  agree- 
ment between  these  companies  with  reference  to  that  railway ;  and  for  other 
purposes.  " 


Bristol  TraiUMays  and  Carriage  Co.,  Ltd. 

The  directors"  report  for  the  year  ending  December  31st,  1911, 
states  that  the  gross  receipts  amount  to  £;13.5,738,  and  the  working 
and  general  expenses  and  renewals  to  £270,574,  leaving  a  net 
revenue  of  £(i.5,164.  From  the  net  revenue  the  following  amounts 
have  been  distributed,  viz.  : — Interest  for  the  year  on  4  per  cent, 
mortgage  debenture  stock,  4  J  per  cent,  mortgage  debenture  stock 
and  on  deposits  and  bankers"  interest,  £22,501  ;  dividend  on  4  per 
cent,  prefei^nce  shares  for  the  year  (subject  to  income-tax), 
£18,833;  interim  dividend  at  the  rate  of  4  per  cent,  per  annum 
(subject  to  income-tax),  for  the  half-year  ending  June  30th, 
£9,417  ^  £50,751,  and  it  is  proposed  to  appropriate  the  balance 
as  follows  : — Final  dividend  for  half-year  at  the  rate  of  4  per  cent, 
per  annum  (subject  to  income-tax),  £9,417  ;  addition  to  reservs 
fund  for  contingencies  and  renewals,  £4,997  ^  £14,413.  The 
interest  on  investments  has  been  carried  direct  to  the  credit  of  the 
reserve  fund,  thus  raising  that  fund  to  £21(i,234.  The  values  of 
the  securities  have  as  usual  been  adjusted  to  market  prices  at 
December  31st.  With- the  addition  now  proposed  of  £4,997,  the 
reserve  fund  will  be  further  augmented  to  £221.231.  The  receipts 
from  the  tramways  department  show  an  increase  of  £7,472,  or  3^ 
per  cent.,  whilst  those  of  the  carriage  department  have  increased  by 
£18  084,  beirip  no  le«p  than  20  per  cent.      The  total  nutnber  of 


pasfengers  carricl  during  the  year  on  the  coraj^ny  s  cars  and  omni- 
buses was  49,501,001,  as  compared  with  47.4.'il,.ot;0  in  the  previoiu 
year,  an  increase  of  2,10t;,441.  Additional  motor  omnibus  routes 
have  l^een  opened  during  the  past  year  with  satisfactory  leanltB, 
whilst  the  policy  of  developing  the  company's  general  motor 
carriage  business  has  also  V*€en  attended  with  much  Hacce*"s.  A 
numljer  of  leading  firms  in  London  and  the  provinces,  are  already 
hiring  motor  vehicles  for  commercial  purposes  from  the  company, 
and  a  further  numljcr  of  such  vehicles  of  varying  tonnage  are  new 
being  built  to  supply  the  growing  demand.  The  expansion  of  all 
departments  in  Bath  and  Weston-super-Mare  has  continued  through- 
out the  year.  The  work  of  relaying  the  tramway  lines  in  Bristol 
has  been  steadily  proceeded  with  during  the  past  year  and  a  further 
mileage  will  be  similarly  dealt  with  this  year.  The  Bill  promoted 
by  the  company  in  the  last  session  of  Parliament  to  further  extend 
the  time  for  the  construction  of  the  remaining  authorised  exten- 
sions, received  the  Royal  Assent  on  August  18th,  1911, 


Company    Keui.stration.s    in    UMl.— The    TnveHhrs' 

Guardian  in  reviewing  the  statistics  of  company  registrations  in 
1911,  publishes  the  following  comparative  figures  : — 

Eiifilixh  Iir(fisfratioii.<<.  1900. 

Electric £3,2.5.3,920 

Engineering  and  hardware  9,«38,343 

Gas 919,500 

Motor,  cycle  and    carriage  4,225,299 

Railways  and  tramways  ...  2,931,740 

Rubber         13,7:u;,014 


1910. 

£2,408.4.57 
.5,^^9,442 
1.013,362 
3.293,050 
9,9.52,C(;o 

44,04fi,045 


1911. 

£3,16fi,«45 
8,424.402 
.s38,125 
2,721, :t45 
5, 1 86,855 
9,4.58,775 


City  of  Buenos  Ayres  Tramways   Co.  (1»«4).  Ltd. 

— The  directors  have  declared  for  the  year  to  December  3l8t  a 
balance  dividend  of  Is.  3d.  per  share.  £3,650  being  transferred  to 
the  general  amortisation  fund,  and  ,£76  carried  forward. 

Central   Electric   Supply  Co.,   Ltd.— Tlie  report  of 

the  directors  for  the  year  ending  December  31st,  1911,  states  that 
energy  has  been  supplied  to  the  Westninster  Electric  Supply 
Corporation,  Ltd..  and  the  St.  James'  ai.d  Pall  Mall  Electric  Light 
Co.,  Ltd.,  throughout  the  year,  to  an  amount  of  18,102,440  units. 
After  making  a  full  allowance  for  sinking  fund  and  depreciation 
the  net  balance  for  the  year  1911  is  £4,97s,  plus  £27  brought 
forward.  The  directors  propose  to  pay  a  dividend  at  the  rate  of 
5  per  cent,  on  the  ordinary  shares  for  the  year  absorbing  £5.000.  and 
to  carry  forward  £5.  The  directors  regret  the  death  of  Mr.  Edmund 
Boulnois,  the  deputy  chairman,  and  Captain  Edmund  I.  Bax  has 
been  elected  a  director  during  the  year. 

National  Boiler  and  General  Insurance  Co.— The 

directors  have  declared  an  interim  dividend  of  i'>&.  per  share,  free 
of  income-tax,  on  the  ordinary  shares  for  the  half-year  ended 
December  31st. 

National  Gas  Engine  Co..  Ltd.— The   directors  have 

presented  the  first  accounts  of  the  company  as  reconstituted.  They 
cover  the  period  from  June  30th  (when  the  old  company  terminated 
its  existence)  to  December  31st,  1911.  After  providing  for  salaries 
of  administration,  and  for  depreciation  of  buildings,  plant  and 
machinery,  the  profit  for  the  period  amounts  to  £43,369.  The  new 
company  did  not  obtain  its  certificate  to  commence  business  until 
September  2nd,  and  the  directors  are  advised  that  the  profits  earned 
prior  to  that  date  (from  June  30th)  cannot  be  legally  disposed  of 
in  the  way  of  dividend.  It  has,  therefore,  been  decided  that  the 
sum  of  £8,800,  being  the  estimated  profit  during  the  period  men- 
tioned, be  placed  to  reserve  account.  This  will  leave  an  amount  of 
£34,569  available  for  disposal.  It  is  recommended  that  this  sum 
be  applied  as  to  £6,000  to  the  payment  of  a  dividend  at  the  rate  of 
5  per  cent,  per  annum  in  respect  of  the  preference  shares,  and  as  to 
£22.500,  in  the  payment  of  a  dividend  of  9d.  per  share  on  the 
ordinary  shares,  both  less  income-tax.  These  payments  will, 
subject  to  directors'  remuneration,  leave  £6,069  to  be  carried 
forward.  The  directors  purpose  holding  the  annual  general 
meeting  of  the  company  in  February  of  each  year. 

Great  Northern  and  City  Railway  Co.  —  The  half- 
yearly  meeting  was  held  on  January  31st,  Lord  Lauderdale  pre- 
siding. In  moving  the  adoption  of  the  report  (see  Electrical 
Review,  page  190),  the  chairman  said  that  the  new  subway  from 
the  company's  station  at  Moorgate  Street  to  that  of  the  Metropo- 
litan Railway  Co.  would  be  finished  during  the  current  half-year, 
and  the  easier  .-\ccess  thus  provided  would  increase  the  flow  of 
traflSc.  The  passengers  carried  during  the  half-year,  as  compared 
with  the  corresponding  half  of  the  previous  year,  were  6,1 19,506, 
as  against  5,,S56,829.  During  the  last  three  years  the  receipts  from 
passengers  had  been  £74,6'I0  for  1909,  £75,000  for  1910,  and 
£78,500  for  1911.  The  average  receipt  per  passenger  during  the 
same  three  years  was  l'53d.,  r52d.  and  15 Id.  respectively,  while 
working  expenses  were  5291  per  cent,  of  revenue,  5060  per  cent, 
and  4982  per  cent.  Economy  had  been  steadily  and  uniformly 
exercised.  The  gradual  reduction  of  the  efficiency  in  the  company's 
accounts  was  encouraging.  In  the  three  years  it  had  been  £8,900, 
£7,000,  and  for  the  last  year  £4,300.  The  chairman  said  that  this 
improvement  had  been  effected  in  spite  of  strenuous  competition  of 
the  L.C.C.  tramways.  During  the  busy  hours  of  the  day  the  rail- 
way was  running  40  trains  per  hour.  Though  they  were  taking  no 
part  in  the  amalgamation  of  the  tubes  and  the  L.G.O..  they  were 
naturally  watching  it  with  sympathetic  interest.  The  report  waa 
adbttted. 
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Trbaii  Electric  Supply  Co. 

An  extraordinary  peneral  meetingr  of  the  above  company  was  held 
at  Salisbury  House,  E.G.,  on  Friday,  under  the  chairmanship  of  Mr. 
Tuckott.  for  the  purpose  of  considering:  a  ^^cries  of  resolutions 
having:  for  their  object  the  rearrang:ement  of  the  capital  of  the 
company.  The  object  of  the  resolutions  was  gfiven  in  the  last  issue 
of  the  Electkical  Review. 

The  Chaikman  said  that  the  meeting  had  been  called  in  order  to 
deal  with  a  situation  which  unfortunately  existed  and  had  to  be 
faced.  For  some  years  it  had  been  obvious  that  the  position  of  the 
company  on  the  expiry  of  Edmundson's  guarantee  would  be  such 
as  to  call  for  some  sacrifice  on  the  part  of  the  shareholders,  and  on 
more  than  one  occasion  he  had  explained  the  main  causes  which 
had  brought  about  this  disappointing  result.  He  intended,  there- 
fore, to-day  to  restrict  his  remarks  to  that  which  constituted  the 
essential  business  of  the  meeting — viz.,  the  consideration  of  the 
present  position  of  the  company  and  of  the  scheme  for  dealing  with 
it.  In  considering  the  position,  three  main  features  stood  out  pro- 
minently :--(l)  The  profits  were  inadequate  ;  (2)  the  assets  were 
depreciated  ;  (H)  the  capital  resources  were  insufficient.  The  in- 
adequacy of  the  profits  was  the  feature  which  probably  concerned 
them  most  directly,  and  he  was  therefore  glad  to  be  able  to  assure 
them  once  more  that,  in  their  opinion,  it  was  only  a  question  of 
time  and  careful  admmistration  for  this  deficiency  to  be  largely 
made  good.  The  business  showed  every  indication  of  steady  deve- 
lopment, and  no  care  or  efi'ort  would  be  wanting  on  their  part  to 
ensure  from  such  development  a  satisfactory  increase  of  profit.  In 
the  meantime,  their  estimates  of  profit  for  the  past  year,  for  the 
current  year,  and  for  next  year,  only  admitted  of  the  payment  of 
cash  dividends  on  the  preference  shares  of  2  per  cent.,  3  per  cent.,  and 
4  per  cent,  respectively  for  those  three  years.  There  was,  however, 
nothing  in  the  resolutions  before  them  to  prevent  their  paying 
larger  cash  dividends  in  respect  of  those  years,  should  the  circum- 
stances warrant  it  ;  but  he  was  bound  to  say  that  he  thought  it  was 
most  improbable  that  they  would  be  in  a  position  to  do  so.  On  the 
other  hand,  he  felt  no  serious  anxiety  as  to  their  ability  to  pay  the 
minimum  dividends  mentioned,  although  they  must,  of  course,  be 
dependent  on  their  estimates  being  approximately  realised.  In  any 
event,  however,  they  remained  cumulative,  and  it  was  only  in 
respect  of  the  balance  of  the  dividends  for  those  three  years  that 
they  were  asking  the  preference  shareholders  to  modify  their  cumu- 
lative rights.  These  balances,  amounting  to  £15,000  in  all,  they 
proposed  to  satisfy  by  certificates  redeemable  at  the  rate  of  i- .1,250 
per  annum  out  of  the  first  profits  of  each  year  after  payment  in 
cash  of  the  full  preference  dividend  for  such  year  and  before  pay- 
ment of  any  dividend  on  the  ordinary  shares.  The  second  of  the 
three  prominent  features  to  which  he  had  alluded  was  the  depre- 
ciation of  their  assets,  and  this  arose  from  two  causes — one  largely 
temporary,  the  other  permanent.  The  temporary  cause  was 
the  present  low  earning  capacity  of  a  considerable  por- 
tion of  the  capital,  and  it  was  this  which  was  prin- 
cipally responsible  for  the  low  market  value  of  the  shares. 
The  second  cause  was  the  permanent  depreciation  'in  value,  to  a 
large  extent  arising  from  their  inability  during  the  past  10  years  to 
make  more  than  a  nominal  provision  for  depreciation  on  a  total 
capital  expenditure  of  over  £1,200,000,  and  it  was  with  this  that 
they  were  concerned  in  their  proposal  to  reduce  the  capital  by 
writing  £2  per  share  off  the  80,000  ordinary  shares.  They  believed 
that  the  majority  of  the  shareholders  would  prefer  to  deal  with 
the  situation  by  accepting  the  loss  and  getting  rid  of  it  in  this  way 
rather  than  by  making  it  good  in  the  only  way  in  which  it  could 
be  made  good,  namely,  out  of  revenue.  It  was  true  that  in  the 
present  uncertainty  of  the  law  on  the  subject  it  could  not  definitely 
be  laid  down  that  depreciation  of  assets  in  the  case  of  a  company 
like  theirs  necessarily  precluded  the  payment  of  dividends,  but 
there  was  no  question  that  until  this  essential  charge  on  revenue 
had  been  met,  there  could  be  no  jirofits  in  any  true  sense  of  the 
term,  and  he  thought  it  would  be  generally  conceded  that  where 
there  was  such  undoubted  depreciation  as  existed  in  their  case,  the 
board  would  incur  a  grave  responsibility  if  they  were  to  continue 
the  payment  of  dividends  without  in  any  way  providing  for  it. 
Permanent  depreciation  of  capital,  particularly  where  it  was 
accompanied  by  a  lack  of  earning  capacity,  could  not  safely  be 
ignored,  if  a  company  was  to  go  forward  with  confidence  in  its 
future,  and  they  felt  sure  that  it  was  in  the  best  interests  of  both 
classes  of  shareholders  that  they  should  make  the  sacrifices  which 
they  were  asked  to  make  in  order  to  bring  the  balance-sheet  into 
closer  conformity  with  the  actual  position.  In  neither  case  was  the 
sacrifice  really  great,  whilst  in  both  cases  the  gain  was  substantial. 
They  would  readily  understand  that  in  arriving  at  the  figure  of 
£160,000  as  the  proper  amount  to  be  written  oflf,  it  was  impossible 
for  them  or  anyone  else  to  say  with  certainty  that  that  figure 
represented  the  exact  amount  of  the  existing  permanent  depreciation, 
but  they  were  satisfied  that  it  was  as  close  an  approximation  to  the 
exact  amount  as  could  be  made,  and  it  was  consequently  the  amount 
which  they  recommended  the  shareholders  to  write  oflf.  If  this 
amount  was  written  off,  they  believed  that  they  would  in  due  course 
be  able  to  pay  a  reasonable  dividend  on  the  reduced  ordinary  share 
capital  without  impairing  the  adequacy  of  the  annual  reserve  pro- 
vision necessary  to  maintain  the  capital  intact.  They  were  pro- 
posing to  deal  with  this  sum  of  £160,000,  by  which  the  capital 
would  be  reduced,  in  a  somewhat  unusual  manner.  Instead  of 
applying  it  at  once  in  its  entirety  to  the  writing  down  of  the  assets, 
a  course  which  it  would  be  both  difficult  and  undesirable  for  them 
to  adopt,  they  proposed  to  write  off  only  those  capital  losses 
which  had  actually  been  ascertained,  such  as  the  item 
of  £1>,.586  appearing  on  the  last  balance-sheet  as  "  Suspense 
account  for  loss  on  wiring  anJ  motors  pn  hire  aud  plant 
dismantled,"    and    to    carry    the    balance    to    a    capital    reserve 


fund  against  which  the  existing  depreciation  could  be  written  off 
from  time  to  time  as  it  materialised.  In  adopting  this  course 
there  was  no  intention  to  relieve  themselves  of  the  obligation  to 
provide  for  future  depreciation  or  to  throw  on  this  fund  the 
burden  of  charges  properly  falling  on  future  revenue.  It  was 
essentially  a  fund  to  provide  for  a  potential  loss  which  already 
existed,  but  of  which  only  a  small  part  had  yet  been  realised. 
And  this  brought  him  to  an  aspect  of  the  case  to  which  it  was 
desirable  that  he  should  call  their  attention.  So  far  as  he  was 
aware,  there  was  no  precedent  of  an  electric  supply  company 
having  reduced  its  capital,  and  owing  to  the  powers  of  purchase 
possessed  by  the  local  authorities  the  case  was  in  this  respect 
distinct  from  that  of  any  other  industrial  undertaking.  Now  it 
was  sometimes  argued  that,  because  they  were  liable  to  purchase, 
it  was  therefore  impossible  for  them  ever  safely  to  reduce  their 
capital,  and  that  for  the  same  reason  it  was  impossible  for  them  to 
know  whether  they  had  in  fact  lost  any  of  the  capital  until  they 
saw  the  outcome  of  the  ultimate  purchase  by  the  local  authorities. 
There  was,  of  course,  a  certain  substratum  of  possibility  under- 
lying this  argument,  and  in  an  age  of  miracles  it  might  he  that 
their  plant  would  be  worth  twice  as  much  30  years  hence  as  it  was 
to-day,  or  that  the  local  authorities  would  elect  to  purchase  at  an 
early  date,  on  a  6  per  cent,  basis,  undertakings  which  at  present,  and 
for  some  time  to  come,  were  likely  to  yield  only  2  per  cent,,  3  per 
cent.,  or  4  per  cent.,  but  he  thought  they  would  agree  that  these 
were  not  the  sort  of  possibilities  on  which  practical  business  men 
were  justified  in  building  their  policy,  and  even  if  the  possibility 
of  their  assets  some  day  realising  something  more  than  the  figure 
they  now  placed  on  them  was  somewhat  less  remote,  he  still 
thought  that  that  afforded  an  insufficient  reason  for  burdening  the 
company  indefinitely  with  a  weight  of  dead  capital.  Similarly, 
with  reference  to  the  danger  of  prejudicially  affecting  the  purchase 
value  of  their  undertakings  by  a  reduction  of  their  capital,  they 
were  advised,  and  were  certainly  of  opinion,  that  in  their  case  and 
dealing  with  the  matter  in  the  way  they  proposed,  the  reality  of 
the  danger  was  easily  exaggerated.  Because  the  shareholders  in  a 
company  operating  23  provisional  orders  decided  for  their  own 
convenience,  and  as  a  matter  of  internal  arrangement,  to  write 
down  their  capital  by  £160,000,  and  to  appropriate  that  sum  to  a 
special  capital  reserve  fund,  it  was  surely  very  difficult  to  argue 
that  that  was  going  prejudicially  to  affect  the  "  then  value  "  of 
any  particular  undertaking  some  30  years  hence,  nor  in  the  event 
of  purchase  in  the  intervening  period  '"  as  a  going  concern,"  or  on  the 
basis  of  "  capital  expenditure  plus  a  percentage,"  could  they  believe 
that  there  was  any  serious  risk  involved,  and  indeed  they  were  so 
advised.  He  now  came  to  the  last  of  the  three  prominent  features  to 
which  he  had  referred,  viz.,  the  insufficiency  of  their  capital  resources, 
and  for  this  the  scheme  provided  by  increasing  the  board's  borrow- 
ing powers  and  by  creating  additional  share  capital.  The  position, 
so  far  as  the  borrowing  powers  were  concerned,  was  stated  with 
sufficient  clearness  in  the  circular  accompanying  the  notice,  but  he 
proceeded  to  briefly  re-state  it.  It  was  only  by  the  judicious  expen- 
diture of  capital  that  they  could  substantially  increase  their  profits, 
and  if  the  shareholders  were  to  deny  them  the  resources  which  the 
additional  capital  could  provide,  they  would  have  no  alternative  but  to 
withhold  the  payment  of  dividends.  With  these  additional  resources, 
however,  they  had  no  doubt  of  their  ability  to  provide  for  the 
company's  financial  requirements  for  many  years  to  come,  whilst 
they  were  equally  confident  that  they  would  enable  them  to  attain 
for  the  company  a  position  in  which  its  profits  would  show  a  satis- 
factory return  on  the  reduced  ordinary  share  capital.  They  need 
have  no  fear  that  the  grant  of  these  additional  powers  would 
tempt  them  to  be  improvident  or  that  the  administration  of  the 
company's  finances  would  be  any  less  careful  than  would  otherwise 
be  the  case.  The  powers  were  required  to  secure  the  future,  not 
to  enable  them  to  embark  on  a  policy  of  adventure.  The 
new  capital  would  only  be  issued  as  and  when  required 
by  the  growth  of  the  company's  business,  and  there  was  no 
expectation  of  their  having  to  issue  any  part  of  it  for  some  years. 
The  chairman  then  dealt  with  the  proposed  alterations  in  the 
articles  of  association,  dealing  with  each  article,  and  CDntinuing, 
he  referred  to  the  general  merits  of  the  scheme^  and  to  the 
question  of  its  fairness  as  between  preference  and  ordinary 
shareholders.  The  outstanding  feature  of  the  scheme  was  its 
extreme  simplicity  and  the  small  extent  to  which  it  dis- 
turbed the  existing  rights  of  the  shareholders.  Indeed,  so  much 
was  this  the  case,  that  it  might  possibly  occur  to  some  that  it  did 
not  go  far  enough,  that  it  would  be  more  valuable  if  it  were  more 
drastic.  To  such  criticism  his  answer  would  be  that  they  had  to 
deal  with  the  position  as  it  existed,  and  that  without  injustice  to 
the  shareholders  the  position  did  not  warrant  their  dealing  with  it 
in  a  more  drastic  way.  By  the  adoption  of  more  drastic  proposals 
they  might,  no  doubt,  have  found  a  shorter  road  to  an  ordinary 
dividend,  but  any  such  goal  could  only  have  been  attained  by  a 
correspondingly  increased  sacrifice  on  the  part  of  the  ordinary 
shareholders,  and  by  a  needlessly  extended  interference  with  the 
rights  of  the  preference  shareholders,  and  for  neither  of  these 
could  they  see  that  there  was  any  valid  or  adequate  reason,  for  the 
scheme  before  them  completely  fulfilled  all  the  objects  they  had  in 
view.  The  proposed  capital  reduction  provided  for  existing  capital 
depreciation,  and,  combined  with  the  later  financial  provisions, 
justified  the  continued  payment  of  the  preference  dividend  and  the 
earlier  payment  of  an  ordinary  dividend  than  would  otherwise 
be  the  case.  The  deferred  payment  of  part  of  the 
preference  dividend  for  the  years  1011,  1912,  and 
1913,  got  over  the  difficulty  resulting  from  the  tempo- 
rary deficiency  in  the  profits,  whilst  the  financial  provisions 
were  required  to  make  good  the  insufficiency  of  their  capital 
resources,  and  thereby  to  safeguard  the  future.  In  estimating  the 
merits  of  this  scheme,  and  generally  in   considering  the  financial 
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position  of  the  company,  they  wanted  tf>  Vicar  in  minrl  the  fact  that 
they  had  EdmundHon's  l>ehind  them.  They  were,  fortunately,  so 
lart^ely  interested  in  the  company  that  they  could  always  rely  on 
their  aH.sistance,  and  that  constituted  a  factor  of  the  situation  of 
the  utmost  importance  to  them.  The  speaker  next  referred 
to  the  sacrifices  which  the  ordinary  and  preference  share- 
holders were  respectively  asked  to  make.  In  the  boards 
view,  in  a  case  like  this  capital  reduction  properly  fell 
on  the  ordinary  shareholders,  and  on  the  ordinary  shareholders 
alone,  and  in  agreeinpf  to  extinj^uish  £160,000  of  their 
capital,  they  did  little  more  than  decide  to  abandon  what  was 
already  lost,  in  preference  to  the  alternative  course  of  making 
good  such  loes  over  a  series  of  years  at  the  expense  of  future 
dividends.  Nevertheleps,  in  agreeing  to  the  fcheme,  the  ordinary 
shareholders  were  making  a  real  and  substantial  sacrifice  for  the 
benefit  of  the  preference  shareholders,  which  amply  justified  the 
very  slight  .sacrifice  the  latter  were  being  at-ked  to  make  ;  for, 
apart  from  the  definite  abandonment  of  £160,000  of  capital,  they 
were,  under  the  scheme,  agreeing  to  the  payment  during  the  next 
five  years  of  some  £r)0,000  in  dividends  to  the  preference  share- 
holders, the  withholding  of  which  would  not  only  have  given  the 
company  the  use  ot  this  money  without  interest,  but  would  also 
have  relieved  it  of  the  necessity  of  raising  that  amount  of  cai)ital 
on  more  onerous  terms  than  were  likely  to  be  exacted  five  years 
hence,  when  the  position  and  financial  standing  of  the  company 
should  be  much  improved.  In  other  words,  by  accepting  the 
scheme,  and  thereby  enabling  payment  of  the  preference  dividends 
to  be  continued,  the  ordinary  shareholders  were  likely  to  be  worse 
off  by  over  £1.'>,000,  than  would  be  the  case  were  the  dividends  to 
be  withheld.  If,  therefore,  the  preference  shareholders  had  been 
asked  to  forego  altogether  the  whole  of  the  £15,000,  the  payment 
of  which  it  was  proposed  to  postpone,  they  would  still  have  had 
the  best  of  the  bargain,  so  far  as  the  actual  cash  sacrifice  was 
concerned.  As  it  was  they  were  being  asked  to  consent  merely  to 
the  postponement  of  the  cash  payment  of  a  few  shillings  per  share 
of  dividend,  which  must  in  any  other  event  be  postponed  for  a 
still  longer  period.  The  sacrifice  which  they  were  being  asked  to 
make,  could  not,  therefore,  well  be  less,  and  some  sacrifice  on  their 
part  was  required,  if  this  or  any  other  scheme  was  to  be  carried.  No 
one  questioned  the  right  of  the  preference  holders  to  be  paid  their 
arrears  of  cumulative  dividends  before  the  ordinary  shareholders  were 
entitled  to  participate  in  the  distribution  of  profits,  but  he  more  than 
qnestioned  the  wisdom  of  their  insisting  on  a  strict  adherence  to 
their  strict  legal  rights.  Were  they  to  do  so,  instead  of  enjoying 
the  continued  payment  of  dividends,  with  the  prospect  of  seeing 
the  price  of  their  shares  standing  between  4  and  5  some  two  years 
hence,  they  would  deprive  themselves  of  dividends  for  an  indefinite 
period,  and  probably  for  some  years  to  come  would  see  the  price  of 
their  shares  standing  as  low,  or  lower,  than  it  did  to-day  ;  and 
when  that  time  came,  instead  of  being  better  off,  he  had  very  little 
doubt  that  most  of  them  would  be  only  too  ready  to  accept  very 
much  less  satisfactory  terms  than  those  now  proposed.  Apart  from 
the  increase  of  borrowing  powers,  which  was  essential,  it  was  a 
matter  of  comparative  indifference  to  the  board,  as  a  board,  whether 
they  decided  to  adopt  the  scheme,  and  thereby  admit  of  the  continued 
payment  of  dividends,  or  whether  they  decided  to  reject  it  and  so 
forego  the  payment  of  dividends  until  the  capital  depreciation  had 
been  made  good.  As  individual  shareholders,  however,  they  should 
much  regret  the  rejection  of  a  scheme  which  had  been  most  care- 
fully thought  out,  which  was  essentially  fair  and  which  would 
undoubtedly  tend  to  strengthen  and  generally  improve  the  position 
of  the  company.  The  chairman  then  moved  the  adoption  of  the 
resolutions. 

Mr!  H.  B.  Gkotrian  seconded  the  resolution. 

Me.  Hedges  generally  approved  of  the  scheme,  but  read  a  letter 
from  a  large  shareholder  who  suggested  there  was  a  chance  of  the 
new  capital  being  issued  to  nominees  of  the  directors  at  a  large 
discount.  He  also  questioned  the  advisability  of  altering  rule  48, 
by  which  directors  who  had  interests  in  other  companies  might 
vote  where  contracts  were  being  entered  into  with  such  companies. 

Replying  to  these  and  other  questions,  the  Chaikman  said  the 
company  could  not  issue  shares  at  a  discount.  They  could  pay  a 
commission  up  to  20  per  cent,  for  underwriting.  If  the  article  was 
retained  by  which  all  new  capital  must  be  offered  to  the  share- 
holders, the  company  might  be  prejudiced.  If  such  capital  was  so 
offered,  and  the  shareholders  did  not  take  it  up,  obviously  they 
could  get  far  less  favourable  terms  when  they  went  to  a  financial 
house.  At  the  same  time,  if  the  board  thought  the  shareholders 
would  take  up  the  capital,  naturally  they  would  give  them  the 
chance.  The  power  with  regard  to  the  voting  was  really  necessary, 
as  the  directors  were  also  directors  of  the  companies  associated  with 
them,  and  contracts  were  frequently  entered  into  between  these 
companies. 

The  resolutions  were  then  carried. 

Owing  to  there  being  only  64  persons  present,  the  separate  meet- 
ing of  the  preference  shareholders  stood  adjourned  for  a  week  at 
the  same  time  and  place.  By  the  articles  72  preference  shareholders 
were  required  to  be  present. 


netropolitan  Railway  Co. 

The  half-yearly  nieeting  was  held  on  Wednesday,  January  Slst,  at 
the  Great  Eastern'Hotel,  Liverpool  Street,  E.C.,  Lord  Aberconway 
presiding. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  189),  the  Chairman  said  that  the  expenditure  showed  a 
decrease  of  £4,358,  notwithstanding  that  it  included  about  £2,600 
special  expenditure  in  connection  with  the  strike  of  last  August,  and 


about  £2,000  for  improvementrt  in  the  electrical  rolling  stock. 
There  was  a  reduction  of  about  £'.>,000  in  rat<^  and  taxe».  The 
receipts  Hhowed  very  satiHfactory  increawrs  in  n  Hse,  mineral 

and  parcels  traffic,  but  there  was  a  falling  off  oi  ;a  fiawenger 

receipts.  That  was  due  to  four  causes  : — The  increase  in  the  motor- 
'buH  and  tram  competition  ;  the  very  large  falling  off  in  the 
attendance  at  the  Shepherd's  Bush  Exhibition,  due,  no  doubt,  to 
the  large  numberrf»f  other  attractions  there  were  in  London  daring 
the  Coronation  year  ;  to  the  partial  suspcni-ion  of  the  train  services 
for  several  days  in  August  in  connequence  of  the  strike  ;  and  to  the 
exceptionally  hot  weather  of  July  and  August  la-t,  which  was  all 
in  favour  of  surface  conveyance  as  against  under,' round.  They 
were  placing  £5,000  to  the  electrical  renewal  and  depreciation 
fund,  a.s  against  £10,000  in  the  corresponding  period.  As 
explained  six  months  ago,  they  regarded  £10,000  per  annum 
as  a  sufficient  provision  for  electrical  renewal  purposes  under 
present  circumstances.  When  they  had  paid  for  the  renewal 
of  their  generating  plant  which  was  now  going  on  at 
Neasden  .bey  would  still  have  about  £.^0,000  left  to  the 
credit  of  this  fund,  and  that  appeared  to  them  to  be  a  quite 
suflBcient  nucleus,  seeing  that  they  would  then  have  not  only  a 
practically  new  installation,  but  one  that  produced  current  in  far 
greater  quantity  and  at  a  much  lower  cost  than  the  old  one  that  it 
replaced.  After  debiting  the  cost  of  the  strike  to  the  general 
reserve  fund,  this  still  stood  at  about  £60,00<i.  For  each 
half-year  during  the  last  three  years  they  had  been  able 
to  show  a  small  advance  in  the  dividend,  and  the  improvement 
in  their  position,  though  not  rapid,  had  been  sure,  and  there 
appeared  to  be  every  prospect  of  it  continuing.  He  had 
had  some  figures  prepared  showing  their  receipts,  expenses,  &c., 
for  each  year  since  1907.  The  total  receipts  from  all  sources  in  the 
latter  year  were  £807,452,  and  last  year  they  were  £902.586, 
showing  an  increase  of  £95,134.  The  working  expenses  in  1907 
were  £385,000,  and  in  1911  £391,000,  an  increase  of  only  £6,0'»0, 
so  that  they  had  earned  £95,134  additional  for  the  exjjenditure  of 
only  £6,1)00  more.  The  percentage  of  expenses  to  receipts  had  fallen 
from  55'59  to  4907,  and  the  expenditure  per  train-mile  had  fallen 
from  2s.  4*ld.  to  Is.  ir9d.  Those  figures  showed  not  only  that  they 
had  been  successful  in  adding  to  the  revenue,  but  that  they  had 
kept  the  expenditure  well  in  hand,  and  were  working  much  more 
economically  than  they  were  a  few  years  ago.  Dealing  with  some 
of  the  works  they  had  in  hand,  he  would  refer  first  to  the 
renewal  of  their  electrical  machinery  at  Neasden  now  taking  place. 
They  had  two  of  the  reconstructed  machines  already  in  use,  and 
there  was  every  prospect  that  when  the  final  details  in  con- 
nection with  them  were  finished  they  would  come  fully  up  to 
their  expectations.  So  far  they  had  enabled  them  to  reduce  the 
consumption  of  coal  per  unit  of  current  produced  from  about 
3"3  lb.  to  2'9  lb.,  which  was  a  considerable  item  when  it  was 
borne  in  mind  that  their  output  of  current  was  now  over  160,000 
units  per  day.  This  was  very  satisfactory,  and  the  saving  would 
form  a  very  valuable  set-off  against  the  higher  price  they  wereiiow 
having  to  pay  for  fuel.  The  cost  per  unit  of  current  produced, 
exclusive  of  interest  on  capital,  was  now  just  below  one  farthing. 
This  was  a  very  low  figure,  and  compared  favourably  with  almost 
any  other  power  station  in  and  around  London.  They  had  entered 
into  a  contract  for  the  ensuing  12  months  for  their  power  house 
coal,  and  had  had  to  pay  over  Is.  per  ton  advance.  Although  coal 
was  costing  them  more,  they  had  turned  out  current  at  the  lowest 
cost  at  which  they  had  yet  produced  it  since  their  power  station  had 
been  in  operation.  That  was  almost  entirely  due  to  the  economies 
effected  in  the  new  plant,  and  also  to  the  great  care  that  they  took :  n 
getting  the  very  best  possible  fuel  for  their  purposes.  The  traffic  lo 
and  from  their  outlying  districts,  namely,  on  the  Aylesbury  and 
Uxbridge  lines,  continued  to  grow  in  a  satisfactory  manner,  and  it 
had  become  evident  that  they  must  take  some  steps  for  improving 
their  facilities  for  dealing  with  it.  As  he  stated  at  the  last  meeting, 
they  had  ordered  four  new  trains  of  the  latest  type  of  compartment 
stock  for  the  longer  distance  traffic,  and  these  trains  were  now 
being  delivered,  and  were  being  put  into  work  as  they  came.  To 
keep  pace  with  the  competition  they  would  have  to  put  themselves 
in  a  position  to  run  their  trains  from  these  lines  without  stopping 
between  Harrow  and  Baker  Street,  and  so  on  to  the  City.  It  was 
physically  impossible  to  do  this  over  their  existing  two  pairs  of 
rails  if  they  were  to  keep  up  an  adequate  service  to  meet  the 
ever-increasing  "bus  competition  to  and  from  the  intermediate 
stations.  They  were  therefore  seeking  powers  in  the  ensuing  session 
of  Parliament  to  widen  the  railway  for  a  distance  of  nearly 
3i  miles  between  Finchley  Road  and  Wembley  Park  with  a  view 
to  providing  express  lines  between  those  points  for  the  accommoda- 
tion of  the  trains  from  Harrow  and  beyond.  The  engineering 
works  that  they  had  in  hand  at  the  present  time  w?re  all  pro- 
ceeding satisfactorily,  and  in  one  or  two  cases  they  were  fast 
approaching  completion.  The  new  arcade  at  Liverpool  Street 
Station  would  form  .^,  short  cut  for  foot  passengers  between  the 
Bishopsgate  Street  end  of  Liverpool  Street  and  New  Broad  Street. 
The  25  or  26  shops  they  had  built  in  the  arcade  would  com- 
mand substantial  rents,  and  a  considerable  number  of  them  were 
already  let.  It  was  by  the  development  of  valuable  building  sites 
like  thi^  that  they  had  increased  the  company's  rentals  from 
£65,287  in  1907  to  £76,443  in  the  past  year.  At  King's  Cross  the 
new  station  buildings  on  the  street  level  had  been  brought  into 
use,  and  they  hoped  very  soon  to  have  the  works  on  the  platforms 
completed  also.  The  ferro-concrete  bridge  which  tliey  were  build- 
ing over  the  lines  by  arrangement  with  the  County  Coimcil  was 
well  in  hand,  and  would  be  opened  during  the  half-year.  Seeing 
that  the  trams  would  then  come  directly  past  their  station,  and 
had  by  agreement  with  the  County  Council  to  stop  in  front  of 
their  entrance  to  the  station,  this  should  mean  a  considerable 
accession    of    traffic    to    them.       The    very    heavy    works    that 
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they  had  in  liand  at  Baker  Street  were  movingr  on  well 
He  was  glad  to  be  able  to  tell  them  -  that  arran<,'-ements  had 
now  been  made  for  the  electrification  by  the  lessee  companies  of 
the  East  London  Railway.  It  was  expected  that  this  work  would 
be  carried  out  during:  the  present  year,  and  as  soon  as  it  was  com- 
pleted they  should  commence  the  running  of  a  throufjh  electrical 
service  to  New  Cross.  When  they  previously  worked  througrh  to 
this  line  it  was  a  valuable  feeder  to  their  traffic,  and  they 
confidently  expected  that  under  electrical  conditions  the  line  would 
again  do  a  good  business.  In  regard  to  the  strike  amongst  railway 
servants  in  August  last,  out  of  a  total  of  3,300  staff,  924 
of  their  men  went  out.  This  was,  of  course,  not  a  high 
percentage,  but  unfortunately  the  proportions  were  greatest 
among  the  men  engaged  in  the  actual  working  of  the  trains, 
such  as  motormen,  guards,  &c.  They  had  no  grievances  as  to 
pay  or  otherwise,  •  and  only  a  few  days  before  the  strike  they 
officially  expressed  to  the  general  manager  their  satisfaction  with 
the  conditions  under  which  they  were  employed.  Throughout  the 
three  days  they  were  able  to  keep  a  fairly  satisfactory  service  of 
trains  running  on  all  sections  of  the  line.  Reference  was  made 
in  the  report  to  the  proposed  absorption  of  the  London 
General  Omnibus  Co.  and  its  business  by  the  Underground  Electric 
Railways  Co.  of  London.  It  was,  of  course,  not  known  definitely  at 
the  moment  whether  that  arrangement  would  be  made,  but  in 
view  of  the  possibility  of  its  coming  about  they  were  very  carefully 
considering  how  the  position  of  this  company  was  likely  to  be 
affected.  It  would  not  be  prudent  for  him  to  say  more  on  this 
subject  except  that  they  did  not  view  the  new  situation  that  might 
be  created  with  any  apprehension,  and  they  were  certainly  in  no 
way  hostile  to  it. 

Lord  Eurness  seconded  the  motion. 

The  report  was  adopted. 

Mr.  C.  Pownall  moved  a  resolution  to  the  effect  that  a  sum  of 
£100  be  paid  as  an  annual  subscription  to  the  Anti-Socialist  Union 
for  the  express  purpose  of  enabling  that  body  to  carry  out  their 
proposed  scheme  for  dealing  with  Socialism  in  the  railway  industry. 
In  a  long  speech,  Mr.  Pownall  contended  that  the  railway  directors 
were  not  doing  their  duty  to  the  shareholders  in  sitting  down  quietly 
while  Socialists  in  and  out  of  Parliament  slandered  the  companies 
by  making  untrue  statements  regarding  the  treatment  of  their 
employes.  There  were  700,000  railway  shareholders  in  the  United 
Kingdom,  and  there  was  a  great  opportunity  for  them  to  weld 
themselves  together  into  a  powerful  body  to  resist  the  deliberate 
attempt  now  being  made  to  deprive  them  of  their  property. 

Col.  Perry  seconded  the  proposition. 

The  Chairman  said  he  did  not  wish  to  rule  the  resolution  out  of 
order,  but  the  solicitor  had  given  it  as  his  opinion  that  it  was  not 
possible  to  pass  such  a  motion  unless  specific  notice  had  previously 
been  given.  If  the  meeting  passed  the  resolution,  the  board  would 
have  to  consider  whether  they  could  give  effect  to  it.  They  were 
thoroughly  alive  to  the  evils  of  Socialistic  propaganda 
amongst  railway  men.  and  he  was  quite  sure  the  public  was. 
As  to  strikes,  probably  no  men  had  had  more  experience 
of  strikes  than  Lord  Furness  and  himself  during  the  last  30 
years.  They  knew  the  difficulties  of  dealing  with  these  labour 
questions,  and  they  would  do  all  they  possibly  could  to  pre- 
vent these  attacks  upon  the  property  of  railway  shareholders. 
They  needed  no  spurring  up  by  the  shareholders  to  induce  them  to 
do  their  duty.  Perhaps  with  that  expression  of  sympathy  the 
mover  would  withdraw  his  resolution. 

Mr.  Pownall  said  he  must  press  the  motion,  in  view  of  the 
urgency  of  something  definite  being  done  in  the  matter. 

On  a  show  of  hands  the  resolution  was  carried  by  a  large 
majority. 

Subsequently  a  special  meeting  was  held,  at  which  a  resolution 
was  passed  approving  of  the  company's  Bills  promoted  for  the 
ensuing  session  of  Parliament. 


Lanarkshire  Tramways  Co. 

The  directors'  report  for  the  half-year  ended  December  31st,  1911, 
states  that  the  revenue  was  £40,016,  and  the  expenses  were 
£20,248,  leaving  £19,773,  less  contributions  payable  to  local 
authorities,  £2,013  ;  interest  on  debentures,  £82.5  ;  interest  account, 
£496*  discount  and  expenses  of  debenture  issue,  £762  ;  amounts 
written  off,  as  per  revenue  account,  £849  =  £4,945  ;  leaving 
£14,828,  plus  £7,073  brought  forwi^fd  =  £21,901.  Of  this  amount 
£9,000  has  been  placed  to  reserve  fc*  depreciation,  and  the  directors 
recommend  that  the  balance  be  disposed  of  as  follows: — £11,147 
to  dividend  at  the  rate  of  6i  per  cent,  per  annum  lor  the  half-year 
on  the  issued  share  capital ;  £368  to  directors,  being  10  percent, 
of  net  profits  after  payment  of  5  per  cent,  dividend  for  the  year  ; 
£1,385  to  revenue  new  account.  The  traffic  receipts  for  the  half- 
year  show  an  increase  of  £2,250,  and  the  expenses  an  increase  of 
£310,  as  compared  with  the  receipts  and  expenses  for  the  corres- 
ponding half-year  of  1910.  The  increase  in  receipts  is  mainly  due 
to  the  New  Stevenston  extension,  which  was  opened  for  public  traffic 
on  July  31st.  The  results  of  the  working  of  this  extension  are 
satisfactory.  The  capital  px])enditurt!  during  the  half-year  has 
amounted  to  £17,759.  The  New  Stevenston  extension  cost  £10,682, 
and  four  additional  cars  £2,761.  The  payment  of  £3,500  for  local 
authnritifs  was  mpde  to  the  burgh  of  Motherwell  ttiWMrds  the  cost 
of  building  a  new  bridge  over  iheCakier.  The  line  to  New  Steven- 
ston runs  over  the  new  bridge.  Four  £50  dt'btntures  have  been 
allotted  since  July  1st  last,  making  a  total  issue  during  the  year  of 
£14,650  in  £50  debentures.  The  discount  and  expenses  of  the 
issue,  aggregating  ,£762,  have  been  written  off".  The  directors  have 
transferred  £9,000  to  reserve  for  depreciation.      Interest  has  also 


been  credited  to  the  reserve,  making  a  total  contribution  for  the 
year  of  £10,555.  A  dividend  for  the  half-year  at  the  rate  of  6i  per 
cent,  per  annum  is  recommended,  making  6  per  cent,  for  the  year. 
This  dividend  involves  payments  to  the  local  authorities  for  the 
year  of  £2,892.  The  Lanark  County  Council  has  promoted  a  Bill  to 
construct  tramways  from  Uddingston  to  Bellshill  and  Mossend  to 
connect  up  with  the  company's  lines,  and  also  to  acquire  the 
company's  undertaking  forthwith.  It  is  the  company's  intention 
to  oppose  the  Bill. 
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Yorkshire  Electric  Power  Co. 

The  directors  have  issued  their  accounts  for  the  12  moutlis  ending 
December  31st,  1911,  and  a  report  on  the  progress  made  by  the 
company  during  that  period.  The  gross  profit  on  the  revenue 
account  for  the  three  corresponding  yearly  periods  ending  December 
31st  is  as  follows  :  1911,  £12,572  ;  1910,  £11,308  ;  1909,  £6,U87. 
The  net  profit,  after  payment  of  mortgage  interest  for  the  same 
periods,  is:  1911,  £7,784  ;  1910,  £6,503  ;  1909,  £2,665.  The  net 
profit  of  £7,784,  with  £9,476  brought  forward  from  1910  after 
payment  of  the  dividend  due  on  the  cumulative  preference  shares 
up  to  December  31st  of  that  year,  makes  a  total  of  £17,259.  After 
deducting  the  dividend  paid  on  the  preference  shares  up  to  June 
30th,  1911,  a  balance  of  £16,123  remains,  and  the  directors  re- 
commend that  this  amount  should  be  di.sposed  of  as  follows  :  To 
pay  a  dividend  (less  income-tax)  for  the  half-year  ending  December 
31et,  1911,  at  the  rate  of  6  per  cent,  per  annum  on  the  amount  paid 
up  on  the  cumulative  preference  shares  amounting  to  £1,746  ;  to 
write  off  administration  and  development  expenses,  £14,047;  and 
to  carry  forward  £830.  The  effect  of  the  breakdown  mentioned 
at  the  shareholders'  meeting  in  September  last  is  reflected  in  the 
accounts,  which  show  a  smaller  increase  of  profits  than  was  anti- 
cipated. Considerable  extra  expense  was  incurred  due  to  the  special 
arrangements  made,  and  the  temporary  plant  installed,  to  main- 
tain the  company's  supply.  The  supply  to  customers  was  main- 
tained without  any  serious  inconvenience  to  them,  but  to  secure 
further  the  reliability  of  the  company's  supply  and  to  give  a  larger 
margin  of  safety,  additional  generating  plant  has  been  ordered. 
During  the  past  year  an  agreement  has  been  made  with  the  Heck- 
mondwike  Urban  District  Council  for  a  bulk  supply.  The  company 
is  now  giving  a  bulk  supply  to  the  Corporations  of  Brighouse, 
Dewsbury  (Ravensthorpe)  and  Pudsey  ;  and  to  th*Urban  District 
Councils  of  Mirfield  and  Whitwood.  The  company  is  also  giving 
to  the  distribution  company  a  supply  in  Calverley,  Castleford, 
Farsley,  Gomersal,  Hipperholme,  Horsforth.  Liversedge,  Ossett  and 
Sowerby  Bridge,  for  tramways,  power  and  lighting  purposes.  The 
supply  to  the  distribution  company  is  steadily  increasing,  and  it  has 
now  become  one  of  the  largest  customers  of  the  power  company. 
In  order  to  assist  in  its  development,  the  power  company  has  taken 
up  shares  in  it  under  the  powers  contained  in  the  Yorkshire  Elec- 
tric Power  Act,  1910.  In  addition  to  considerable  extensions  made 
by  customers  of  the  company  to  their  existing  installations  (which 
is  gratifying  evidence  of  their  appreciation  of  the  advantages  of 
the  company's  supply),  further  important  supply  agreements  have 
been  made  with  colliery-owners,  textile  manufacturers,  engineers 
and  others.  The  increasing  adoption  of  electricity  for  street  light- 
ing in  all  parts  of  the  country  is.  well  marked  in  Yorkshire.  The 
company's  supply  is  now  being  used  by  the  Mirfield,  Horsforth  and 
Whitwood  District  Councils,  and  an  agreement  has  been  made  with 
the  Halifax  Rural  District  Council  for  a  supply  at  Hartshead. 
Considerable  extensions  have  again  been  made  to  the  company's 
system  to  supply  new  demands,  and  further  generating  plant  has 
been  ordered  to  meet  these  new  demands.  Further  applications 
for  cumulative  preference  shares  have  been  received,  and  at  the  date 
of  this  report  £95,990  has  been  applied  for  out  of  the  £100,000 
authorised. 


Sniithfield  Markets  Electric  Supply  Co.,  ltd. — The 

directors  report  that,  for  the  year  1911,  the  gross  profit  amounts  to 
£3,869,  compared  with  £3,094,  and  the  net  profit  to  £1.383  com- 
pared with  £446,  A  sum  of  £400  has  been  placed  to  the  sinking 
fund  for  the  redemption  of  the  debenture  stock,  and  £500  to  depre- 
ciation and  general  reserve  fund  accounts.  The  available  balance, 
including  the  amount  brought  in  from  1910  is  £1,829,  The  directors 
recommend  a  dividend  at  the  rate  of  2  per  cent,  on  the  ordinary 
shares,  alsorbing  £1,200,  carrying  forward  £6fi9.  The  output  of 
current  shows  a  satisfactory  increase  over  the  previous  year,  and  a 
reduction  has  also  been  efttcted  in  the  costs  per  unit.  The  plant 
and  machinery  has  been  fully  maintained  out  of  revenue.  The 
value  of  the  plant  taken  out  has  been  written  off  depreciation  and 
general  reserve  fund  account,  which  now  shows  a  credit  baliince  of 
£15,590. 
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Central  London  Railway  Co. 

The  directors'  report  for  the  half-year  ended  December  3lBt,  I'Jl  1, 
states  thiit  the  capital  expended  durinj^  the  halt-year  was  £65,288. 
The  financial  results  of  the  half -year  s  working,'  are  as  under  : — 

1911.  1910.         Inc.  or  dec. 

Tramc  receipts £125,806         i-143,4.<J3        -£17,027 

MiKcellaneouB  receipts  . .         . .        12,71(i  12,15C        -r  690 

Gross  receipts £l3H,r,52         £155,589        —  £17,037 

Less  working  expenses 73.096  88,529        —    14,833 

Balance  to  netrevcnue  account     . .    £64,85C         £67,060        —   £2,204 

After  providing'  for  interest  on  the  debenture  stock,  and  other 
payments,  the  net,  revenue  account  shows  that,  including'  the 
amount  brought  forward  from  last  half-year,  there  is  an  available 
balance  of  £83,170,  as  compared  with  £!»4,371  in  the  corresponding 
period.  After  deduotin-,'-  £C>,\'M;  for  interest  on  the  4 i  per  cent, 
preference  stock  there  remains  a  balance  of  £77,035,  out  of  which 
the  directors  recommend  the  declaration  of  the  following  divi- 
dends : — On  the  undivided  ordinary  stock  at  the  rate  of  3  per  cent, 
per  annum  for  the  half-year  ;  on  the  preferred  ordinary  stock  at 
the  rate  of  4  per  cent,  per  annum  for  the  half-year  ;  on  the  deferred 
ordinary  stock  at  the  rate  of  2  per  cent,  per  annum  for  the  whole 
year.  The.se  payments  will  require  £50,883,  leaving  a  balance  of 
£26,152.  The  number  of  passengers  carried  for  the  last  three 
years,  including  those  using  season  tickets,  through  tickets,  and  the 
cheap  return  tickets  issued  before  7.30  a.m.,  is  as  follows  : — 

June.  December.  Total. 

1909     18,989,109  19,394,285  38,383,394 

1910 ^20,064,896  19,99.';,9e0  40,66U,8i6 

1911     ..         ..         ..        20,006,287  18,076,99(1  38,083,283 

The  diminished  tralBc  receipts  are  due  to  the  severe  motor-' bus 
competition,  but  it  is  satisfactory  to  note  that  against  this  decrease 
in  passenger  traffic  a  very  considerable  reduction  in  the  working 
expenses  has  been  brought  about  as  a  result  of  economies  effected, 
although  the  sums  expended  on  maintenance  and  renovation  are  in 
excess  of  those  spent  during  any  corresponding  period  of  the 
history  of  the  railway.  The  construction  of  the  Liverpool  Street 
extension  is  progressing  satisfactorily,  and  it  is  hoped  that  the  line 
will  be  open  for  tratiic  about  the  middle  of  the  year.  The  conj- 
pany's  Bill  for  through  running  to  the  Ealing  Broadway  Station  of 
the  Great  Western  Railway  has  received  the  Royal  Assent,  and 
plans  for  the  constructional  work  have  been  agreed  to  between 
both  companies.  During  the  national  railway  strike  in  August 
last,  practically  all  the  motor-drivers  and  a  few  men  in  each  of  the 
other  grades  deserted  the  company,  but  fortunately  owing  to  pre- 
vious arrangements  this  caused  the  railway  little  inconvenience. 
The  men  stated  that  they  had  no  grievances  of  any  kind,  but  went 
out  in  sympathy  with  the  other  strikers.  In  consequence  of  the 
intervention  of  the  Board  of  Trade,  they  were  subsequently  rein- 
stated. The  expense  involved  in  providing  for  emergencies, 
including  the  rewards  given  to  the  loyal  servants,  amounted  to 
£1,756. 

Mersey, Railway  Co. 

The  directors  report  that,  for  the  half-year  ended  December  31st, 
1911,  the  train-mileage  run  was  301,685  miles,  as  compared  with 
332,437  during  the  corresponding  six  months  of  1910.  The  number 
of  passengers  conveyed  has  been  5,914,743,  as  against  6,026,032, 
exclusive  of  season  ticket  holders.  The  total  receipts  from  all 
sources  for  the  half-year  have  been  £54,150,  as  compared  with 
£55,419  for  the  corresponding  period  of  1910.  The  working 
expenses,  exclusive  of  the  charges  for  pumping,  ventilation,  and 
lifts,  have  been  £27,065,  equal  to  49'98  per  cent.,  as  against  £27,796, 
equal  to  50' 16  per  cent,  for  the  corresponding  six  months.  These 
charges  for  pumping,  ventilation  and  hydraulic  lifts,  for  the  past 
half-year,  amounted  to  £3,125,  equal  to  5"77  per  cent.,  as  compared 
with  £2,913,  or  at  the  rate  of  5"26  per  cent,  for  the  corresponding 
period  of  1910.  During  the  months  of  July,  August  and  September 
the  receipts  were  adversely  affected  by  the  exceptionally  hot  weather 
and  the  serious  labour  troubles  in  the  district,  but  during  the 
remaining  months  they  again  showed  a  substantial  increase  over  those 
of  the  previous  year.  Under  the  scheme  of  arrangement  scheduled 
to  the  Mersey  Railway  Act,  1900,  as  extended  by  the  Mersey  Railway 
Acts,  1906  and  1910,  the  payment  of  interest  on  the  following 
debenture  stocks,  viz.,  18t)6,  1871,  1882-3-5  and  B,  is  contingent  on 
the  revenue  of  the  company  available  therefor  in  each  separate 
year.  The  auditors  have  certified  that  the  revenue  available  for  this 
purpose  for  the  year  ending  December  Slst,  1911,  amounts  to  £13,644, 
■which  is  accordingly  being  distributed  to  the  debenture-holders  as 
follows  :  Interest  at  4  per  cent,  on  the  1866  debenture  stock,  £4,664  ; 
interest  at  3  per  cent,  on  the  1871  debenture  stock,  £2,999  ;  interest 
at  £1  13s.  2 id.  per  cent,  on  the  1882-3-5  debenture  stock,  £5,978  ; 
balance  carried  forward,  £3.  The  interest  on  these  debenture  stocks 
was  duly  paid  to  the  debenture-holders  on  January  29th,  1912. 


St.  James'  and  Pall  Mall  Electric  Light  Co..  Ltd. 

The  directors'  report  for  the  year  ending  December  31st,  1911, 
states  that  supply  has  been  distributed  on  a  total  connection  of 
13,975  KW.,  being  an  increase  of  976  KW.  For  this  purpose 
10,708,689  units  were  supplied  to  consumers.  The  Central  Electric 
Supply  Co.  has  declared  a  dividend  of  5  per  cent,  on  the  ordinary 
shares,  in  respect  of  wtiioh  £2,500  will,  in  due  course,  be  payable 
to  the  ompany.  The  new  equipment  of  the  Mason's  Yard  Works 
as  a  transformer  sub-station  for  the  high  pressure  supply  derived 
from  the  Central  Electric  Supply  Co.  has  now  been  completed,  and 
a  large  battery  of  accumulators  has  been  added  to  form  an  effijient 


reserve.  The  reeults  hereby  obtained  are  most  satiitfactory  and 
promise  further  improvement.  The  directors  have  therefore 
decided  to  re-e^^uip  part  of  the  Camaby  Stre«,-t  worka  on  the  same 
lines.  In  view  of  the  obsolescence  of  plant  which  will  be  super- 
seded by  this  re-e*4uipment  an  extra  amount  has  been  written  o£E 
for  depreciation  during  the  year  under  review,  and  the  directors 
have  carried  a  sum  of  £i,"<00  from  net  revenue  account  to  the 
credit  of  (J^mtingency  fund.  The  net  profits  for  the  year  1911 
applicable  to  dividends  on  shares  amount  to  £27.178,  plu.-*  £2,1 1»J 
brought  forward  ;  less  int^-rim  dividend  paid  in  August  last  for 
half-year  ending  June  30th,  at  the  rate  of  7  percent,  on  preference 
shares,  £3,500;  10  cent,  on  ordinary  shares,  £10,00<J;  leaving 
£15.794  to  be  dealt  with.  The  directors  propose  to  pay  a  dividend 
at  the  rate  of  7  per  cent,  on  the  preference  fchares  for  the  second 
half-year,  £3,500  :  to  pay  a  dividend  on  the  ordinary  shares  for  the 
second  half-year  of  os.  per  share,  making,  with  the  interim  dividend 
paid  in  August  laist,  a  total  distribution  of  10  per  cent,  for  the 
year,  £1('  000  ;  carrying  forward  £2,294.  The  directors  reerret  the 
loss  by  death  of  their  esteemed  colleague.  Colonel  Eustace  Balfour, 
who  was  for  20  years  chairman  of  the  company.  The  Rt.  Hon. 
Gerald  William  Balfour  has  been  elected  a  director  during  the  year. 
Mr.  Balfour  previously  held  a  seat  on  the  board,  which  he  leaii^ued 
in  1895  on  his  appointment  as  Chief  Secretary  for  Ireland. 

Units  generated  and  purchased                    .-.         ..  12,925,05^ 

Quantity  utilised— Private  supply 10,708,689 

Used  on  worka            403,.^J1 

Total 11.11-2,220 

Quantity  expended  in  distribution 1,812,838 

Total  connections  in  ir» .  Dec.  31st,  1911                . .  13,975 


The  Rus.sian    A.E.G.    Co.— The    close    association    of 

German  banking  interests  with  Russian  undertakings  is  ag^ain  illus- 
trated by  the  fact  that  the  total  ordinary  share  capital  and  bonds  of 
the  Russian  A.E.G.  Co.  have  just  been  admitted  to  the  Berlin  Stock 
Exchange  on  the  proposal  of  the  Dresden  Bank,  the  Darmstadt 
Bank,  the  banking  firm  of  S.  Bleichroder,  the  Disconts  Gesellschaft, 
and  the  National  Bank  for  Germany.  As  indicated  by  its  title,  the 
Russian  company  is  connected  with  the  Berlin  A.  E.G.,  althoueh  the 
Berlin  Handels  Gesellschaft,  which  is  one  of  the  banking  associations 
of  the  A.E.G.,  does  not  appear  to  be  directly  interested  in  the  present 
transaction.  The  prospectus,  which  notifies  the  admission  of  the 
whole  of  the  32,000  shares  of  250  roubles,  or  8,000,000  roubles,  and 
of  5  per  cent,  bonds  of  1,768,500  roubles,  states  that  the  shares  are 
offered  for  subscription  at  135  per  cent,  plus  4  percent,  interest  from 
January  1st,  1911,  and  the  bonds  at  97  per  cent,  plus  5  per  cent,  interest 
from  January  1st,  1912.  It  is,  therefore,  intended  that  a  market  for 
the  company's  entire  capital  should  be  created  in  Germany,  although 
it  is  not  stated  where  the  capital  has  hitherto  been  held.  The  com- 
pany, which  was  formed  in  1901,  with  a  share  capital  of  l,00u,000 
roubles,  acquired  the  assets  and  liabilities  of  another  undertaking  in 
1902,  and  the  largest  portion  of  the  assets  of  the  Russian  Union  Co. 
in  1905.  These  and  other  operations  have  raised  the  share  capital 
to  its  present  total,  whilst  the  bonds  were  issued  in  1905.  The 
company  has  manufacturing  works  in  Riga,  where  1,360  workers 
are  employed,  possesses  installation  departments  in  St.  Petersburg, 
Moscow,  Warsaw,  Odessa,  and  several  other  towns,  and  holds  one- 
third  of  the  shares  in  the  United  Cable  Works  Co..  of  St.  Peters- 
burg, which  was  formed  in  1906  in  association  with  the  Russian 
Siemens  &  Halske  Co.  and  the  Felten  ^:  Guilleaume  Co.  The  divi- 
dends paid  for  1909  and  1910  were  6  per  cent,  and  7  per  cent. 
respectively,  on  a  share  capital  of  7,000,000  roubles. 

Stock     Exchaug'e     IVotices. — The     Committee    have 

appointed  a  special  settling  day  as  under  : — 

Wednesday,  February  21st.— Marconi's  Wireless  Telegraph  Co.,  Ltd.— 
Further  issue  of  250,000  ordinary  shares  of  £1  each  (issued  at  £1  premium), 
£1  paid  (of  which  5s.  is  capital  and  i  Js.  premium),  Nos.  750,001  to  1,000,000. 

And  ordered  the  undermentioned  securities  to  be  quoted  in  the 

Official  List  :— 

Melbourne  Electric  Supply  Co.,  Ltd.— Further  issue  of  10,000  7  per  cent,  flrsi 
cumulative  preference  shares  of  £5  each,  fully  paid  (Nos.  50,001  to  60,000). 

South  London  Electric  Supply  Corpuration.  Ltd. — 

The  directors  recommend,  subject  to  final  audit,  a  dividend  on  the 
ordinary  shares  for  the  year  1911  at  the  rate  of  5  per  cent,  per 
annum.     For  1910  the  dividend  was  at  the  same  rate. 

South  Metropolitan  Electric  Lijrht  and  Power  Co., 

Ltd. — The  transfer  books  and  register  will  be  closed  from  l.'ith  to 
28th  inst.  (both  days  inclusive)  for  the  prepanntion  of  warrants  for 
dividends  payable  2Sth  inst. 

Western  Electric  Co.  (I.S.. 4.).— According  to  a  report 

in  the  fimen,  the  American  Telephone  and  Telegraph  Co.  has  pur- 
chased 5,000  shares-  of  $100  par  value  of  the  Western  Electric  Co. 
at  225.  "This  increases  the  Telephone  Co.'s  holdings  of  this  stock 
to  125,000  shares  out  of  150,000,  and  it  is  expected  that  it  will  soon 
make  an  offer  for  the  remainder  of  the  minority  stock.' 

Bank  Kate. — The   Bank    Rate   was   yesterday   reduced 
from  4  to  3i  per  cent. 


STOCKS    AND    SHARES 


Taesdty  Kvaolng. 
Lv  spite  of  the  fa^t  that  the  Bank  Rate  still  remains  high  for  this 
time  of  the  year,  SSock  Eiuhiiij:e  mirkets  are  in  the  main  steady, 
Rud  there  la  a  good  deal  of   ba}in33J   going  on   in  oa3  part  aad 
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another.  So  for  as  epeculatiou  is  concerned,  activity  centres  round 
a  few  small  proups,  in  which  dealingrs  are  fast  and  furious.  One  of 
these,  of  course,  is  the  Marconi  market,  and  another  is  that  section 
affected  by  the  Metropolitan  transport  arrangements.  Investment 
shook  its  head  disappointedly  over  the  absence  of  anything  in  the 
speech  of  Mr.  Lloyd  George  last  Saturday  from  which  comfort 
might  be  derived  by  the  holders  of  Consols.  Home  Railway 
stocks,  however,  have  for  the  time  being  shaken  off  their  allegiance 
to  the  Funds,  and  are  moving  on  their  own  axis,  St  which  the 
labour  problems  constitute  the  hub. 

Of  the  Electric  Railway  stocks,  the  Central  London  trio  is  the 
chief  feature  this  week.  Both  Ordinary  and  Deferred  stocks 
jumped  4.  and  the  Preferred  put  on  a  point  in  anticipation  of  the 
opening  of  the  Liverpool  Street  extension  this  summer.  Moreover, 
it  is  being  pointed  out  that  the  traffic  will  be,  fed  from  the  East 
London  Railway  ;  and,  in  consequence  of  this,  East  Londons  rose 
i  to  7'..  Central  Londons  have  not  moved  to  any  extent  for  so  long 
a  time  that  a  rise  was  overdue.  City  and  South  London,  e.r  dividend, 
is  practically  unchanged,  but  Great  Northern  and  City  Preferred 
recovered  their  fall  of  7e.  6d.  which  occurred  last  week,  London 
United  Tramways  Preference  putting  on  .5s.,  while  the  Debenture 
stock  rose  2.  A  rise  of  J  in  Metropolitan  Ordinary  carried  the  price 
to  47  J,  and  the  Surplus  Lands  stock  at  (59  is  again  a  point  higher. 
Districts  firmed  up  to  3.5.  In  the  Underground  Electric  Railways 
issues  there  is  a  fair  amount  of  activity.  The  dividend  announce- 
ment, making  2  per  cent,  on  the  Income  Bonds  for  the  year,  did  not 
come  up  to  general  expectations,  but  there  is  little  change  in  the 
price  of  the  bonds.  Considerable  gambling  is  going  on  in  the  shares 
that  are  to  be  created  in  the  carving  up  of  the  London  General 
Omnibus  Company  by  the  Underground  Electric,  and  these 
"  Fusion  "  shares,  as  they  are  called,  which  are  to  be  of  the  nominal 
value  of  Is.  each,  are  being  dealt  in  on  the  basis  of  6s.  6d.  for  special 
settlement. 

These  rises  have  drawn  attention  to  the  newly-quoted  British 
Electric  Traction  issues,  the  price  of  which  appeared  here  last  week. 
The  Deferred  rose  to  7^,  and  the  6  per  cent.  Preferred  at  88  is  2i 
higher,  while  the  First  Debenture  hardened.  There  has  also  be'^n 
a  little  inquiry  for  Potteries  Ordinary,  and  at  8s.  9d.  the  price 
shows  j^  rise.  — 

In  the  list  of  English  Electricity  Supply  shares,  the  buying 
movement  manifests  itself  in  advances  that  have  occurred  ia  some 
half-dozen  cases.  Improvements  of  i  are  shown  by  Bournemouth 
and  Poole  Ordinary  and  Westminster  Ordinary,  while  Edmundson's 
and  Urban  Preference  gained  7s.  «d.,  and  smaller  rises  are 
registered  by  Chelsea  Ordinary  and  St.  James'  Ordinary.  The 
improvement  in  Westminsters  underlines  the  opinion  expressed 
here  last  week  that  the  shares  at  their  then  price  were  undeniably 
cheap.  Edmundson's  Debenture  moved  up  along  with  the 
Preference,  and  is  4  points  higher.  There  is  a  good  deal  of 
pleasure  in  noting  these  steady  improvements,  for  the  market  has 
been  too  long  neglected,  and  the  better-class  shares  got  down 
too  low. 

Telegraphs  and  Telephones  have  been  animated,  though  most  of 
the  interest  revolved  round  a  few  specialities.  Of  these,  Marconi'a 
continue  to  take  first  place,  and  once  more  substantial  rises  were 
secured  by  the  Ordinary  and  Preference  shares,  although  the 
Ordinary  gave  way  later  on.  A  statement  as  to  the 
agreement  between  the  British  Government  and  the  Marconi 
Company  is  imminent.  West  India  and  Panama  Telegraphs,  after 
being  5i  buyers,  slipped  back  to  4i  upon  appreciation  of  the  view- 
expressed  that  £5  a  share  discounts  a  good  deal  of  what  may  be 
expected  to  happen  by  reason  of  the  opening  of  the  Panama  CanaL 
Moving  with  Panamas,  West  Coast  of  America  fell  back  if  after 
their  jump  of  S  last  week.  Amazon  Telegraphs  are  i  better.  The 
Anglo- American  Telegraph  group,  marked  eic  dividend  last  Wednes- 
day, shows  practically  no  change,  allowing  for  the  deductions  ; 
while  the  Eastern  group  continues  steady,  without  attracting  any 
particular  attention.  National  Telephones  are  a  rather  better 
market,  the  Deferred  recovering  1^,  but  dealings  in  the  stocks  are 
now  comparatively  few.  Reuters  shares  at  Hf  are  f  better,  for 
which  the  approach  of  the  dividend  time  is  responsible. 

The  market  in  Colonial  and  foreign  electricity  issues  is  a  trifle 
erratic,  but  the  changes  do  not  amount  to  much  in  either  direction. 
British  Columbia  Electric  Railway  stocks  are  a  better  market,  the 
Deferred  and  Preferred  both  showing  rises.  Rio  Trams  and  Mexico 
Trams  are  easier,  although  the  bonds  of  each  company  have 
improved  slightly.  Shawinigan  Water  is  another  example  in 
,  which  the  capital  stock  shows  a  small  loss,  counter- balanced  by  a. 
rise  in  the  First  Mortgage  bonds.  Anglo- Argentine  Tramways  are- 
still  being  absorbed  by  the  investor,  and  the  prices  of  the  twO' 
junior  Debenture  stocks,  with  the  First  Preference,  have  responded! 
to  the  demand.  Brisbanes  are  easier,  and  Calcutta  Trams  lost  i. 
On  the  other  hand,  Capes  continue  to  improve.  The  new  issues- 
promised  in  this  department  are  slow  in  making  their  appearance., 
but  are  probably  being  held  back  by  the  comparative  stringency  iru 
the  money  market. 

Manufacturing  descriptions  are  very  quiet.  The  feature  is  an 
improvement  of  i  in  Willans  &  Robinson  Preference,  following 
upon  the  rise  of  lOs.  last  week.  The  Debenture  stock  is  nominally 
3i  points  down,  although  the  market  in  it  is  so  narrow  that  the 
precise  fall  is  not  so  severe  as  this.  British  Insulated  Preferences 
at  6,  ex  dividend,  have  regained  the  amount  deducted  when  the 
price  was  so  marked.  Castner-Kellner  Debenture  is  also  rx  divi- 
dend, and  has  recovered  the  full  amount  of  2i  taken  off.  The 
recent  activity  in  Rubber  shares  continues  to  fade  away,  and  busi- 
ness has  once  more  dwindled  to  a  material  extent.  Mincing  Lane 
authorities  look  for  a  further  advance  in  the  price  of  the  raw  stuff, 
but  their  prophecies  have  not  always  been  correct  in  the  past,  and 
speculators  in  Rubber  shares  &ii  not  inclined  to  trust  the  share 
market  very  far. 


ELECTRIC    TRAMWAY    AND    RAILWAT 
TRAFFIC    RETURNS. 


Fort- 

Receipts for      1 

So. 

Route 

Locality. 

night 

the 

of 

Total  to  date, 

miles 

ended. 

iortnight.        wks. 

(^en. 

£ 

JE* 

£ 

** 

Inc. 

Aberdeen     ..        ..     Jan.  81 

2,681    +    253 

35 

52,959    +  8,145 

14-4 

.. 

Ayr 

^eb.    3 

352   - 

2 

33 

11,978    +      186 

8 

,  , 

Bath 

Jan.  81 

1,237 

-     32 

6 

3,3f4    +      127    14-76! 

,  , 

Birkenhead 

Feb.    4 

2,141    +    112 

44 

50,701    +   l,8i6    18-68 

.  . 

Birmingham  Corp.      . 

Jan.  27 

20,120    -1-6,329 

43 

380,661    +8l,77H    56'4 

,  , 

Blackburn    . . 

,.    31 

18f54    +      39 

441 

51,4U    +  4,162    14-6 

•  • 

Blackpool  Corp.    . . 

Feb     1 

886    ' 

-      58 

60,785    f  7,891     11-87 

Blackpool-Fleetw'd 

,,      H 

515    +      20 

"4 

1,244    +        39 

8 

,  • 

+  Bolton 

Dec.    2 

2,412    +    172 

36 

90,575    +  6,040 

26 

,  . 

Bournemouth 

Jan.  31 

2,760    +    230 

44 

78,938    - 

h      595    21-95 

Bradford      . . 

..    27 

10,109    +    591 

43 

236,514    - 

^  14,795 

56 

1-2 

Brighton      . . 

Feb.    4 

1,402    - 

-      14 

44? 

45,875    +  2,501  1 

W-& 

•  • 

Bristol 

,.      2 

11,164    +    432  1 

5 

80,06J 

^   2,508 

•• 

Brit.  Elec.  Trao.  Co. 

Airdrie 

Jan.  26 

517    ■ 

f    101 

4 

1,053 

f      232 

8-65 

,  , 

Barnsley  . . 

,.    26 

371    ■ 

f       40 

669 

+        73 

,  , 

Barrow     . . 

„    2fi 

f9l 

f    156 

1,089 

f      2S7 

5-37 

,  , 

Devonport' 

,.    16 

9<7 

«-    162 

1,879 

+      284 

8-85 

,  , 

Gateshead 

„    26 

1,9?5 

f      51 

3,761 

+      119 

11-35 

,  , 

Gravesend 

„    26 

392 

f      52 

738 

+        92 

6-5 

•  • 

Greenock.. 

,.    26 

i,ao6 

f    144 

2,443 

+      2b» 

7-25 

,  , 

Hartlepool 

„    2K 

463 

f      56 

879 

+      118 

6-73 

•  ■ 

Kidderminster  .. 

„    26 

172 

+      16 

320 

+        23 

.  . 

,  , 

t  Leamington 

,.    26 

379 

+      23 

520 

+        33 

,  . 

,  , 

Merthyr   . . 

„    2ti 

377 

+      23 

708 

+        5-i 

3-9 

•  • 

Metropolitan 

,.    26 

16,237 

4-1,516 

30,451 

+  8,027 

22 

,  , 

Middleton 

„    26 

618    - 

-      15 

9i)2 

-        18 

8-6 

,, 

Mid.  Joint  Com'tee 

„    26 

5,399 

-    235 

10,379 

+        25 

•  • 

Oldham— Ashton 

„    26 

1,069 

4-      59 

2,1103 

•h      124 

9-18 

,  , 

Peterborough     . . 

„    26 

218 

+      30 

407 

+        56 

5-31 

•  • 

Potteries  .. 

„    2C 

3,7B8 

-1-      15 

7,182 

+      24U 

29 

,  , 

Rothesay  . . 

„    2« 

81 

■(-        6 

215 

+        37 

3-75 

,  , 

8outhport 

,.    26 

433 

~-       9 

863 

+        14 

8-17 

,  , 

8.  Metropolitan.. 

„    26 

1,3  9 

■t-      28 

2,595 

+      106 

,  , 

Swansea   . . 

.,    26 

2,108 

-     77 

4,018 

+        83 

18-6 

•  • 

Tynemouth 

..    26 

2.';3 

—     25 

506 

-       38 

3-75 

,  , 

Weston-s-Mare  . . 

,.    26 

46 

■(-      18 

98 

+     :^a 

8 

•  • 

JWorcester 

,.    26 

467 

-1-        7 

898 

+        21 

5-75 

•  • 

Wrexham 

„    26 

177 

—       2 

339 

+        16 

^  , 

Yorks.  Wool.  Dist. 

,.    26 

2,003 

-t-      71 

3,859 

+      170 

17 

,  , 

MiscellaneouB    . . 

..    26 

390 

+      18 

733 

+        37 

•• 

Burnley 

Feb.    3 

2,392 

—    137 

.. 

11-78 

Burton-on-Trent  .. 

..      * 

486 

+      32 

4t 

12,743 

+   "671 

6-6 

,  , 

Bury 

Cardifl 

„      4 

2,113 

—     17 

44S 

56.489 

+  4,F85 

22-5 

,  , 

„      8 

4,251 

+    130 

44 

108,188 

+  7,874 

17-35 

•  ■ 

Chatham  and  Dist. 

Jan.  25 

1,515 

-t-      44 

4 

2,8i9 

-     ai 

14-9c 

,  , 

Cork 

Feb.    1 

';97 

-      17 

5 

1,973 

+        13 

9-89 

•  • 

+ Croydon     .. 

Jan.  19 

l,5f0 

+     104 

42 

76,026 

+  5,208 

ll-6» 

Darlington  .. 

Feb.    3 

411 

t-      29 

45 

9,964 

+      927 

4-87 

,  , 

Darwen 

,.      8 

441 

—         2 

44 

11,802 

+      804 

4-36 

•  • 

Dover 

Jan.  27 

370 

+      31 

43 

]1,U66 

+  1,469 

4-75 

,  , 

Dublin 

Feb.    3 

10,021 

-1-    21  y 

6 

25,040 

-t    1,366 

54-25 

•  • 

Dundee 

Dec.  22 

2,212 

-H      b7 

27 

32,513 

-     760 

16 

,  , 

East  Ham    . . 

Feb.    3 

l,f93 

■1-    148 

44 

48,666 

+  2,8i» 

7-87 

,  , 

Exeter 

>,      2 

497 

+         2 

44 

16,0  2 

+      967 

5-6 

Glasgow 

.,      3 

33.774 

—    288 

33 

671,347 

+  87,641 

98 

Hastings 

,,      1 

1,323 

-     27 

<■      186 

19-8 

,  , 

Huddersfleld 

„      8 

8,437 

+      32 

44 

84,628 

+  7,.'i93 

28-0 

,  , 

Hull 

„      3 

5,804 

-1-    343 

44 

130,011 

+  7,230 

14-6 

^  ^ 

Ilkeston 

„      1 

231 

-t-      11 

44 

5,793 

+      164 

3-8 

., 

Ipswich 

» 

633 

—       1 

44 

19,540 

+   1,014 

10-6 

,  , 

Baimarnock.. 

Jan.  27 

285 

+        3 

37 

6,12.S 

+      415 

4-25 

•  • 

Lancashire  United 

„    31 

2,325 

-     42 

5 

5,432 

_        18 

89 

Leeds 

,.    27 

14.147 

-t-    764 

43 

32B,!il4 

+  21,007 

57-5 

,  , 

Leicester     .. 

Feb.    3 

4,770 

+    342 

,  , 

20 

,  ^ 

Leith 

„      8 

1,108 

+      35 

375 

24,633 

+  1,895 

B-72 

_  , 

Liverpool    . . 

Jan.  27 

22, -249 

•f  1,122 

a? 

45,hll 

+  3,165 

116 

tL.C.O 

..    24 

84,988 

-f5,lb7 

42 

1,887,449 

+  96,898 

138-4 

t) 

London  United     . . 

Feb.    3 

9,875 

—     60 

6 

25,624 

+      693 

,  , 

Lowestoft    . . 

„      3 

254 

—     21 

18 

3,015 

+        24 

8-6 

,, 

Manchester 

»      3 

29,913 

+    296 

44 

717,258 

+  86,123 

105 

•  • 

Newcastle    . . 

..      3 

7,984 

+    223 

,  , 

189  8tjS 

+  14,676 

31-3 

1  Newport     .. 

Jan.  27 

681 

—      10 

43 

30,614 

+  l,0i7 

7-26 

,  , 

Oldham 

Feb.    4 

3  344 

—    131 

45 

86,9S0 

+  3,788 

211 

Pontypridd 

,.      3 

745 

-     46 

44 

18,855 

+        10 

6-5 

Portsmouth.. 

Jan.  27 

8,816 

-1-    191 

43 

95,764 

+  6,960 

16-26 

•  • 

Preston 

„    31 

1,295 

-1-        5 

44 

34,582 

+  2,l69 

10 

•  • 

Botherham  .. 

Feb.    1 

1,807 

+      73 

m 

30,478 

+  9,446 

12 

Salford 

Jan.  29 

8,908 

-1-      13 

43? 

212  347 

+  9.0i4 

41 

•  • 

Sheffield      . . 

Feb.    6 

12,697 

+    640 

Hi 

292,717 

+  18,621 

4U 

•  • 

Southampton 
8outhena-on-Sea  .. 

Jan.  31 

2,161 

+  ri8 

44' 

54,680 

+  6,231 

11 

•  • 

..    81 

850 

+    120 

44 

30,202 

+  4.611 

7 

South  Shields 

Feb.    3 

1.07S 

+      42 

44 

27,687 

+  3,929 

10-2£ 

.. 

Swindon 

Jan.  31 

285 

+      42 

7,121 

+      803 

8-7 

Tyneside 

,.    31 

814 

-(-      66 

5 

1,S35 

+      137 

11 

•  • 

Wallasey     .. 

..    27 

1,8S0 

+    177 

48,^ 

47,841 

+  6,211 

8-72 

•  • 

Walthamstow 

Feb.    8 

1,219 

-t-      95 

44 

83,007 

+   1,900 

U 

•  • 

West  Ham  .. 

Jan.  35 

6,264 

-h    703 

48 

117.631 

+  10,462 

15-3£ 

.. 

WolTerhampton   .. 

„    81 

1,639 

—      62 

44 

43,452 

+  2,0-26 

36 

•  • 

Cen.  Londo^i  Rly. 

Feb.    8 

10,846 

—    416 

6 

25,821 

-  1,747 

6-83 

•  • 

City  &  8.  Lon.  Rly. 
Dublin-Luoan  Rly. 

..      i 

C885 

—      48 

6 

17,-28t 

—     661 

7-36 

•  • 

„      8 

220 

-1-      12 

6 

618 

+        16 

7 

•  • 

G.N.  and  City  Rly. 

»      8 

8  483 

-I-    23J 

6 

8,694 

+      544 

8-6 

L'pool  Overh'd  Rly. 

H        4 

8,081 

+    82S 

6 

7,449 

+      648 

fl-5 

•  • 

Llandudno-Col.  Bay 

>.      9 

237 

-1-      18 

9-6 

1,240 

+       148 

66 

Lond.  Eleo.Ry.Co. 

.      8 

29,960 

+  1,960 

6 

75,545 

+  3,610 

91-31 

5    .■." 

Mersey  Railway    . . 

H        3 

4,189 

+    132 

6 

10,681 

+      268 

4-6 

•  • 

Metropolitan  Rly. 

..      4 

B4,iee 

+    833 

6 

81,980 

+      866 

95'7t 

•• 

Met.  District  Rly. 

H       8 

96,199 

+  1,590 

6 

63,'}52 

+  8,318 

36 

•  • 

Anglo-Argentine    . . 

M        4 

100.674 

+  5,779 

6 

261,218 

+  8  858 

,  , 

•  • 

<§Anckland    . . 

Jan.  12 

19,8M 

+  1,761 

ei 

119,299 

■>-  9,814 

38-8 

Bombay  (B.E.T.)  .. 

..      5 

6.090 

+    676 

,   , 

,  . 

•  • 

■  • 

;  Brisbane     .. 

Deo. 

91,980 

+  8,106 

62 

252,100 

+  80.666 

«• 

•  • 

Brit.  Columbia  Rly. 

,  , 

,  . 

•  • 

■  • 

•  • 

•  • 

•Calcutta 

Feb.   8 

7.729 

+    639 

•  • 

•  • 

+  8,959 

].. 

•  • 

•  Cape  Electric  T.Ld 

,  , 

,  . 

•  • 

,  . 

,  , 

•  • 

•  • 

§KalgoorUe,W.A... 

Deo. 

8.369 

•  • 

41,888 

•  ■ 

930-6 

•  • 

SLisbon 

,  , 

,  , 

,  , 

•  • 

,  , 

,  , 

3.. 

■  • 

:Madra8        ..        ,, 

Jan.  81 

1,608 

+    106 

4 

8,178 

+          4 

..1 

>  • 

§Montevideo 

Jan, 

85061 

+3,106 

3 

90,768 

+  8,053 

J..C 

•  • 

Perth  (W.A.) 

Feb.    i 

8  062 

+    568 

6 

9,417 

:  +   1,363 

■39. 

»        •  * 

*  Compared  with  the  corresponding  period  ol  1911.       t  One  week  only. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTEIClTy    SUPPLY   AND   POTVTE   COMPANIES. 


NAME. 


Bonmemouth  ft  Poole,  Ord.     . . 

Do.    H  %  Pref 

Do.     Second  6  %  Pref. 

Do.    4i  %  Deb.  Htock.. 
Brompton  &  KenBington,  Ord... 

Do.    7  %  Cum.  Pref 

Central   Electric  Supply,  4  %  1 

Guar.  Deb.  ) 

Charing  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
H  %  Cum.  Pref.  J 

Do.         Do.  4  %Deb 

Chelsea, Ord.  

Do.    4i%Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4}  %  Second  Deb. 
County  of  Durham,  5  %  First ) 
Mort.  Deb. ) 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4*  %Deb 

Do,    4 J  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    4J  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    4)  %  First  Deb 

Hove 


Stock 

DivideDds 

or 
Share. 

for 

« 

1910. 

1911. 

10 

5> 

6f 

10 

i 

4i 

10 

6 

6 

stock 

*h 

44 

5 

10 

9t 

6 

7 

7 

100 

4 

4 

5 

6 

6+ 

5 

*i 

44 

6 

*i 

4i 

100 

4 

4 

6 

6 

41 

Stock 

*h 

44 

10 

7 

61 

10 

6 

6 

Stock 

6 

6 

100 

4i 

4i 

Stock 

6 

6 

10 

5 

4+ 

10 

6 

6 

Stock 

4i 

4i 

Stock 

41 

4< 

6 

Nil 

Nil 

6 

Nil 

Nil 

100 
6 

S» 

S 

6 

6 

6 

100 

44 

If 

6 

9 

Closing 

Quotations 

Feb.  6tb. 


8—9 

r9J 
11 
10)  —102 
8-84 
74—    8 

98  —101 

4-    4i 

8g-    4J 

93  —  96 

44-    4g 

98  -101 

13J-  18g 

12  —  13 

117  —121 

100  —103 

87  —  89 

93i-    98 
11  -  114 
107  —109 
100  —103 

i-     i 

2A-    3 
87'—  90 

44—  5 

45—  5J 
93  —  96  xd 

6|-    7i 


Rise   Present 
+  or     Yield 
Fall       P.O. 


+  i 


+  i 
44 


£  8.  d. 

6    2  3 

4  1!1  4 

6    »  1 

4    8  8 

6  17  8 

4  7  6 

8  19  S 

5  17  8 
4  14  9 

6  9  1 


4  »    4 

6  8    1 

4  9    1 

5  2    9 
4  12 
4  2 
4  7 


4 

8 
5 

6  12    4 

5  n  11 

5  4  4 
4  2  7 
4  7'  5 

Nil 
Nil 

6  0  0 
6  0  0 
4  17  7 
4  13  9 
6    4  2 


NAME. 


j  Stock] 

I     or     I 

Share. 


Dividend! 
(or      I 


Kensington  ft  Enightsbridge,  Ord  '        6 

Do.    4  %  Deb :  Stock 

Kent  Elec.  Power,  44  %  Deb.  . .  ;  Stock 
London  Electric,  Ord I        8 

Do.    6%  Pref 6 

Do.    4  %  First  Mort.  Deb.    . .  I  Stock 
Metropolitan  ]        6 

Do.    44  %  Cum.  Pref I        6 

Do,    44  X  Firbt  Mort.  Deb.  . .  1  Stock 

Do.    34  %  Mort.  Deb.  . . 
Midland   Electric  Corporation  1  | 

44  %  First  Mort.  Deb. ) 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.     . . 

North  Metropolitan  Power  Sup-  \ 

ply,  6  %  Mortgages  (Red.) ) 

Notting    Hill,    6  %  Non-Cum.  1 

Pref. ; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.     7  %  Pref 

Do.     8*  %  Deb 

Smithfiefd  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


1910. 

1911. 

9 

84 

4 

4 

44 

44 

a 

. 

6 

6 

4 

4 

6 

^1 

4* 

AX 

awcK 
100 

04 
44 

6 

4 

5 

6 

100 

6 

10 

,  , 

6 

li 

6 

10 

6 

7 

100 

84 

6 

Nil 

4 

6 

100 

6 

1 

7 

100 

44 

6 

6 

6 

6 

100 

44 

6 

10 

6 

44 

6+ 

10+ 

7 

84 

2 

5 

6 

7 

44 


44 

10+ 

44 


Closing        Riae   Preaen 
Qaotationa      -«■  or     Yield 
Feb.  6th.        F*U       Ii4i. 


92  —  fc  xd 
78  —  82 

II-    IJ 

4^    5 
88  —  91 

!i=!t 

99  —104 

84  —  87 

95  —  97 

84-    4 
4-    44 

99  —102 

93—  lOJ 
6*-    68 

84-  e'i 

62-    ii 

85  —  87 

2P  31 
98  —101 

1  -      k 

96  —  99 
i-      i 

2i-  2i 
88-90 

84-  88 
4}i-    6A 


I 


4  •.  d. 

6  4    3 

4  4 

5  9 
8  12 

6  0 

4  8 

5  17  8 
4  17  4 
4  8  7 
4  0    6 


+  i 


I 


4  U    9 

SOD 

5  U    1 

4  18    0 


6    9    6 

5  16    0 
4  16 
4    0 

Nil 

6  3 
4  19 
6    4 


4  10  11 


6  0  0 
5  16  0 
4    6    9 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Elec.  Lt.  and  P.  of  Coohabamba,  1 

6  %  Bonds ) 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  ( 

Elec.  Dev.   Ontario,  5   %    1st) 

Mort.  Bonds ) 

Kalgoorlle  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KaminiBtiquiaPower,6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  let  Mort.  Deb. 
Mexican  El.  Lt.,  5  %  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 
.Do.    7%  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

7+ 

5 

6 

6 

100 

6 

5 

$100 

7 

7+ 

$100 

7 

7 

1 

8 

3+ 

100 

6 

.. 

100 

6 

6 

100 

6 

6 

$500 

6 

6 

10/- 

Nil 

■ 

1 

6 

6 

$500 

6 

6 

5 

,  , 

100 

6 

5 

6 

6 

sioo 

4 

4+ 

$100 

7 

7 

6 

6 

64—    6 

4   J 

6    0    0 

6;-    61 

4-    5J 

6  6  0 
4  17    7 

93  -  95 

-A 

6    5    3 

llfi  —120 

5  16    8 

117  -121 

5  15    8 

h-    1 

,  , 

8    0    0 

94  —  97 

5    3    1 

91  -  93 

•  • 

6    9    0 

83  —  86 

5  16    3 

92*-  944 

+  i 

5    5  10 

A-     i 

Nil 

102  -104 

7  7  8 
4  16    2 

28-    3J 

.   . 

101  —103 

4  17    1 

86i-  884 

6  13    0 

871—  89* 

4    9    5 

107i-109i 

6    7  10 

9.0  -  97  xd 

5    3    1 

Monterey  Rly.  Light  ft  Power, ) 

5  %  Ist  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power   . .  I 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  1 

1st  Mort.  Deb.  J 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ) 
1st  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ) 
Ist  Mort.  6  %  Gold  / 


100 

5 

8100 

7 

8500 

6 

Stock 
Do. 
Do. 

10 
6 
6 

100 

44 

8100 

S500 

Stock 

Do. 

4 
6 

100 
1 

100 


6 

NU 
6 


6    I    894—  914         -I-  4  I  6    9    8 

8    I  193  —198  xd  I  — 2    18    9    4 


n 


39  —  41 

..  I  250  —260 
6  I  107  —113 
6    I  100^1024 

44  j  100  —102        I 

6+  I  128  —130     —1 
6  I  107  —109     -I- 1 
103  —105 
99i— 1014 

5  924-  944 

Hid.,  J4-  H 

6  !  1064—1084   J 


12 


10 


3  16  11 

5  7  2 

4  17  7 

4  8  8 

8  16  11 
4  11  9 
4  5  9 
4  8  8 

6  5  10 


6  10  7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5  %  1 
Mort.  Deb.  J 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Do.    44  %  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  4il  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do,    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %\ 
Mt.  Db.  Mauritius  Sub.  / 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7%  Cum.  Partic.  Pref. 


10 

Stock 

$100 

$1000 

Stock 

Do. 

Do. 

100 

6 

Stock 

10 

10 

6 

5 

60 

10 

100 

Stock 

Do. 

Do. 

10 

Stock 

26 

10 

10 

10 

26 

$100 

$100 

1 

1 


Nil 
6 
8 
4 

f 
30/- 

6 

7 

4 

6 
10 

4 
10 

4i 

4: 
44 

7 

84 
4 
7 
4 


6? 

6 
18 
13 

5 

4 

6 
16 


4+ 
6 

8+ 
4 
8+ 
6 
80/- 

6 

'4 

6+ 
10 

4+ 
10 

44 

44 

5t 

84 
4 
6+ 
4 

4 

6+ 

6 

6+ 

5+ 

6f 

4 


7i-  n 

-t 

i 

97  -  99 

,  , 

5    10 

1414-1434 

-h 

5  H    6 

93  —  95 

4    4    8 

65i—  67*  xd 

4    8  11 

lOSI^— llO^xd 

6    8    4 

25JJ-  25|xd 

5  15  11 

1014—1034 

4  16    7 

7i-    74 

4  13    4 

86  —  88 

4  10  11 

lOi-  Hi 

6    6    8 

17  -  18 

6  11    1 

8i-    33 

6    6    8 

8-84 

6  17    8 

984-100* 

4    9    7 

78-    SJxd 

6  10    6 

99  -101 

+  4 

4    9    1 

136  —131 

5    0    9 

83-65 

4    2    4 

100  -102 

8  18    6 

I8i-  13| 

6    1  10 

99  -101  xd 

8  19    8 

99  -101 

8  19    8 

lOJ-  Hi 
13  —  134 

6    6    6 

4    9    0 

82  -  83 

6    9    1 

664—  684 

6  10    2 

77  —  80 

6    5    0 

70  —  72 

-1* 

6  11    1 

3A^    sji 

7t 

Monte  Video  Telephone,  Ord.  . . 

Do.    5  %  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  44% Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  % ) 
Guar.  Debs.  J 

Reuter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  \ 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    5%Cmn.  P.ef 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1   to   1,600) 
guar,  by  Braz.  bub.  'Tel. ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5%  Debs .. 

Western  "Telegraph,  Ltd. 

Do.    4  %  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44  %  Fdg.  Bonds. . 


1 
1 

Stock 

Do. 

10 

10 

6 

100 

1 
1 

Stock 

Do. 

8 
Cert. 

Stock 

6 
6 

24 
100 

10 

10 

10 
100 

10 
stock 
$1000 
$1000 


6 
6 
6 
6 
6 
6 
5 

44 
8 
6 
4 


6 
6 

44 

8 

6 

24 

4 

I' 

6 

6 

7 

4 

4 

44 


6 
6 

6+ 

6+ 

6 

6 

6 


9^3—1024 

1224—1214 

9i—  10 

9i—  10 

H-   54 

44     102*— 103* 


6+ 
6 

44 
8 


I'' 

6 

6 

6+ 

4 

4 

*i 


1^  4 

lA-    l^ 
874—  894 

984—1004 

94-    9§ 
130  —'33 

984—1004 


7|-    7| 
6  5i-    6| 

34  I     14-    H 


98^—1004 

4A—    41 
lOi-  114 
9g-  10| 
102  —101 
184—  l* 
99  —101 
106  —109 
101  —104 


+  4 

+  14 


^  4 

+  i 
+  4 


-A 
+  i 
-i 


il  11 

6    8 


1 
6 
0 
0 
11 
0 
6 
8 
6 


8  19    7 

4  3  8 
4  10    8 

4    9    7 

6  4  11 
4  8  11 
3  11    5 

7 


8  19 


3  19 
8  13 

4  6 


10 
8 
2 
0 
3 
5 


*  Unless  otherwise  stated,  all  shares  are  folly  paid. 


+  Interim  dividend. 


GoamAftsftwaMd    ^xm    BkaiE*    B>*arf« 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-(Cb»rfi«««d.) 

ELECTRIC   RAILWAYS   AKD   TRAMWAYS.— HOME. 


NAME. 


Bath  Trains,  Pref.  Ord. 

Do.    5  %  Pref .    . . 

Do.    4i  %  Deb.  . . 
Brit.  Elec.  Trao., 


6%  Pref.     .. 
Do.  Deferred 

Do.  6%Cum.Pr'f. 

7%Non.Cum.  Pr'f. 
6  %  Perp.  Deb.      . . 
44  %  2nd  Deb.       . . 
Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.     4  %  Deb 

City  &  South  London,  Ord. 
Do.    5  %  Pref.,  1891    . . 
Do.         1896    ,. 
Do.         1901    .. 
Do.         1903    .. 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 

London  Elec.  Railw'ys,4  %  DeJb. 

London  United  Trams,  5%  Pref. 

De.    4%  Deb 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Stock 

or 
Share. 


1 

1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 
for 


1910 
Nil 

6 

4J 


5 

44 

8 

4 

2 

4 

14 

6 

6 

6 

6 

4 

6 

Nil 
Nil 

44 

2i 

4 

6 

4 
Nil 

4 


1911 
Nil 

6 

44 


5 

44 
8+ 
4 

4 

lit 

6 
6 
6 
6 
4 
6 

3+ 

44 

24 

4 

6 

4 


Closing 

Quotations 

Feb.  6th. 


8^: 

14  - 

6  - 
87  - 
37  - 
96  - 
79  - 
72  - 
«5  - 
62  - 

100  - 
28  - 

106  - 
102  - 

101  - 
101  - 
101  - 

11  - 
1|- 


fi 


■  85 

-  18 

-  9 

-  89 

-  41 

-  99 

■  88 

■  74 

■  87 

•  64 
■102 

■  29  xd 
-108  xd 
■104  xd 
■103  xd 
■103  xd 
•103 

■  12 

•  IS 


73  —  78 
21-  2i 
75  —  80 
80  —  82 
97  —  99 
8|-  4J 
77  —  80 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

£  6.  d. 

, , 

Nil 

7    5    6 

•• 

5    5  11 

+  i 

•  • 

+  24 

•• 

+1 

5    10 

,  . 

5    8    5 

+  4 

4    1    1 

■+1 

4  12    0 

+  4 

8    2    6 

3  18    5 

5  12    1 

4  12    7 

4  16    2 

4  17    1 

4  17    1 

8  17    3 

6    0    0 

+  i 

Nil 

5  is    5 

4    6  11 

5    0    0 

+1 

6    2    0 

4    0  10 

+  i 

+  2 

5    0    0 

NAME. 


Metropolitan  Railway  Oonsol. . . 

Do.    Surplus  Lands    . . 

Do,    8*%  Deb 

Do.    8*  %  Pref 

Do.    3*%  Con.  Pref 

Metropolitan  District  Ord. 

Do,    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref 

Do.    8J%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    5%  Pref 

Do.    4i%Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    4J  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    4i  %  Bonds 

Do.    6  %  Income 
Yorkshire   (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4i  %  Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
5 

100 


Dividends 
for 


1911. 

m 

34 

8; 


6 
4 

4 

44t 

34 

5+ 

5 

44 
6 

5 
44 


44 

lit 


44 


Closing 

Quotations 

Feb.  6th. 


47i—  48 
68  —  70 

90  —  92 
86  —  88 
85  —  87 
34a-  351 

144  —146 

95  —  97 

100  —102 

91  —  93 

75  —  77  xd 

2ft—    ?g  xd 
99"— 101" 
10O*-102i 

i-     i 

IVi -23 

90  —  93 

i-    i 

70  —  75 
24-    21 
99  —101 

73  —  80 

h-      I 
2i-    8i 
81  —  85 


Rise 
+  or 
Fall 


+  i 
+1 


A 


Present 

Yield 

p.c. 


£  8.  d. 


18 

18 

16 

19 
0 

Nil 
4  2 
4  2 
8  18 

3  10 

4  10  11 
6  13    G 

Nil 

5  10  2 
4  9  1 
4  17    7 


6  19    3 

4  16    9 
6  17    a 

5  6b 

4  9    1 

Nil 
Nil 

5  5  11 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

Tin,    2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    5  o^  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44  %  Deb 

B.  Columliia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5  %  Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    5%ADeb 

Do.    6%BDeb 


6 

6 

51 

5 

6 

64 

100 

4 

4 

100 

44 

44 

100 

6 

5 

100 

6 

5 

10 

6 

6 

100 

44 

44 

100 

5 

6 

5 

8 

8t 

5 

6 

6 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

6 

6 

40 

44 

44 

100 

44 

44 

100 

4^ 

44 

5 

6 

6 

6 

5 

100 

44 

44 

1 

Nil 

2*t 

6 

6 

5 

100 

6 

6 

100 

5 

5 

$1000 

6 

5 

1 

NU 

100 

5 

'5 

100 

5 

6t 

54-    6g 

m-  5^g 

94  —  95| 

101  —103 

102  —104 
102  —105 

10|—  ll|xd 
96  —  98 
98  -100 
8i—    81 
4|-    5i 
100  —103 
136  —141 
118  — I22xd 
107§— llOJ 

100  —103 
102  —104 

101  —103 
64-    51 
5  —    5i 

100  —103 


61 

95  — 

93  —  98 

100  —103 

91  —  94 
58  —  62 


+  4 
f  4 


-4 

— 1 
+1 
+2 


5   2 

5  3 
4  8 
4  7 
4  16 

4  15 

5  7  10 

4  11  10 

5  0  0 
4  11  6 
4  15  8 
4    7  5 

6  13  0 
4  18  4 
4  10  6 
4  7  5 
4    6 

4  7 

5  4 
4  15 
4    7 


4  5    1 

5  2    0 
5    2    0 

4  17    1 
Nil 

5  6    6 
8    14 


La  Plata  Eleo.  Trms,  Ord . 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5  %  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    5  %  Ist.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams 

Do.    1st  Mort.  5  %  Bonds     , . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

6 

6 

1 

64 

6t 

1 

6 

6 

100 

5 

5 

100 

6 

5 

100 

5 

6 

81000 

6 

5 

$100 

7 

7t 

,  , 

6 

5 

100 

6 

6 

6 

10 

lot 

e 

6 

6 

100 

6 

6 

1 

24 

,  . 

100 

5 

6 

5 

6 

6 

100 

44 

44 

$100 

44 

5+ 

,  . 

6 

6 

100 

6 

5 

$100 

10 

lot 

$500 

6 

6 

100 

6 

6 

100 

5 

5 

6 

6 

7 

5 

6 

6 

100 

6 

5 

100 

44 

44 

it-    1*^ 

s§-    1 

1-    li 

1  -    IJ 

934—  874 

934-  96§ 

91i—  934 

101  —103 

122  -124 

—1 

101  —103 

+  1 

101  —103 

7i^g-  m 

5-54 

974—  994 

H-    14 

99  —101 

5|-    5i 

98  -101 

115  —116 

—1 

1011-1021 

+  i 

97*-  98i 

+  i 

197  -199" 

■f] 

102  —104 

81  —  84 

93  —  95  xd 

5  —    5J 

54-    5i 

+  4 

984-lOU 

104  —106" 

0 

8 

16 

2 

3 


6  11 


17 

13 

17 

16 

10 

9 

0 

15 

19 

2 

9 

6 


17  10 
1    6 


6 
2 
1 
3 
1 
7 
6 
11 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref.    .. 
Babcock  &  Wilcox 

Do.    Pref. 
B.I.  &  Helsby  Cables 

Do.    Pref. 

Do.    Deb 

British  Thomson-Houston,  Deb 
British  Westinghouss,  Pref 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord, 

Do.     Pref. 
Brush,  Ord 

Do.    7  %  Pref.   . . 

Do.    44  %  Deb.  . . 

Do.     44  %  Second  Deb 
Callender's  Cable . . 

Do.    Pref. 

Do.     Deb.. 
Castner-Eellner    . . 

Do.     Deb 

Crompton  &  Co.    . . 

Do.    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

241 

1 

6 

6 

6 

10 

8+ 

6 

6 

6 

100 
100 

A 

8 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

,  , 

1 

Nil 

,, 

2 

Nil 

,, 

2 

Nil 

,  , 

100 
100 

^ 

a 

6 

15 

10+ 

6 

6 

6 

100 

44 

44 

1 

174 

20 

100 
3 

NU 

Nil 

100 

6 

6 

14—  1 
4-  % 

5|—    6ixd 
101  —103 
94  —  97 

s 9 

U —        IB 

55  —  58 
101  —103 

1/6-2/- 

5/-  -6/- 
0-      J 
0-      i 

56  —  61 
37  —  42 

9  —    9i 
5  —    5J 
98  —100 

3M-  3h; 

106  —110  xd 

i-     i 
58  —  68 


-• 

7    2    2 

4    0    0 

,  , 

3  13  10 

7    0    4 

+  4 

4  16    0 

4    7    5 

,  , 

4  12    9 

+  ^ 

Nil 

+  1 

6  17  11 

,  , 

5  16    6 

,  ^ 

Nil 

Nil 

,  , 

Nil 

Nil 

7    7    7 

,  , 

10  14    4 

7  13  10 

,  , 

4  15    3 

4  10    0 

4  11  10 

+  2i 

4    1  10 

Nil 

7    7    1 

Dick,  Kerr 

Do.    Pref.  ,.        .. 

Do.    Deb 

Edison  &  Swan,  A,  £8  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref. 
Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.    . . 

Do.    Pref. 
Telegraph  Constiuction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

6 

100 

44 

44 

6 

Nil 

6 

Nil 

. 

100 

4 

4 

100 

6 

6 

2 

Nil 

24t 

a 

7 

7 

10 

7 

7 

100 

6 

5 

10 

6 

5 

100 

4 

4 

6 

15 

10+ 

5 

n 

44 

100 

44 

10 

10 

,  , 

10 

6 

6 

12 

20 

10+ 

100 

4 

4 

1 

Nil 

•  • 

5 

Nil 

,  , 

100 

4 

4 

iJ-     14 
fS-    1" 
92A—  95; 

l|-    21 

71  —  75 

77  —  80 

a 1 

l|-    15  xd 

7i-    8i 
94  —  96 

9  —  9i 
85  —  90" 
llf—  124 
4}^5A 
104  —106 
10  —  12 

9i-10i 
85  —  87 
994—1014 

!**<—        T'Sl 

4-    li 
62  —  57 


+  i 


+  4 
+34 


5    3    1 
5  12  11 

4  14    3 
Nil 
Nil 

5  6    8 

6  6    0 


9  4 
5    8 

4  a 

5  3 
8  II 
2  5 
5  11 
4  11 


4  17    7 

6  7    2 
3  18  10 

Nil 
Nil 

7  0    4 


*  Unless  otherwise  stated,  all  shares  are  fully  pud.     f  Interim  dividend. 


The  yields  are  oalcnlated  in  most  cases  upon  the  dividends  paid  for  1910. 


Bank  rate  ot  Discount  4  per  cent.,  S«pt«nntoer  21st,  1911, 
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METAL  MARKET. 


CONSTRUCTION  AND  CHARACTERISTICS 
OF  THE  NEON  LAMP. 


Fluctuations  in  January. 


Jan. 

X28 
27 
26 
25 
24 


SPELTER    (G.O.B's.). 

2  3  4   5  8  9  10111215161718192223242526293031 


i 


^ 

^^ 

^" 

~" 

^ 

■*" 

"*« 

«*■ 

^ 

s 

.^ 

LEAD    (ENGLISH). 


Jan. 

£20 
19 
18 
17 
16 
15 

2 

3 

4   . 

5   i 

i   ! 

)  1 

01 

11 

21 

51 

61 

71 

81 

92 

22 

•6'2 

4'2 

5i 

•6i 

!9  3 

03 

— 









b 

bd 

1 

.^ 

d 

IRON. 

Jan.  2  3  4  5  8  9  10111215161718192223242526293031 
60/- 
59/- 
58/- 
57/- 
56/- 
55/- 
54/- 
53/- 
52/- 
51/- 
50/- 
49/- 
48/- 
47/- 
46/- 
45/- 


SCOTCH 

— . 

*^ 

■^ 

.^ 

^ 

■^ 

^ 

_ 

^ 



^ 

■v 

^* 

^^ 

CLEVELAJ 

ND 

— 

l«^ 

N 

^ 

..^ 

^ 

^ 

^ 

_ 

■^ 

^ 

^ 

■** 

-M 

1^ 

TIN. 


> 


Jan.  2  3  4l  5  8  9  10111215161718192223242526293031 
£206 


COPPER    (G.M.B's.). 

Jan.  2   3  4   5  8  9  10111215161718192223242526293031 


DO 

iS4 

^ 

^— ' 

' 

— 

T^ 

/ 

V 

A 

s 

>s 

f>,o 

s 

'^ 

/ 

•v 

^ 

*" 

X 

"^ 

~^ 

A 

nl 

*> 

S 

y" 

60 

■ 

Ebonite. — Messrs.    Cakson   &    Evans,  of  Fencliurch 

Buildingrs,  E.G.,  who  make  a  speciality  of  vulcanite  and  ebonite 
turned  and  moulded  work  to  clients'  own  drawings,  patterns,  &c., 
have  recently  supplied  these jj^oods  to  some  of  the  largest  firms  in 
this  country. ,  u » .  a 


Thk  extraordinary  inefiBciency  of  all  lampfl  dependinjr  upon  high 
temperature  incandencence  has  been  realii*ed  for  a  number  of  years. 
The  causfe  of  this  inefficiency  is  the  high  percfenta^je  of  the  total 
radiations  which  occur  outside  the  vifiible  Hpectrum,  and.  though 
certain  progresH  haw  been  made  in  increasing  the  luminous  radia- 
tions by  raising  the  working  temperature  of  the  incande«ceiit  w;urce 
(thereby  also  increasing  the  h^at  radiations),  really  high  luminouM 
efficiencies  can  only  be  attained  by  the  evolution  of  a  "cold  light," 
I.e.,  by  reducing  the  heat  radiations.  Such  a  ''  cold '"  lamp  ia 
specially  desirable  since  the  high  specific  brilliancy  of  incandescent 
filaments  and  the  like  compels  the  use  of  diffusing  media  which 
absorb  from  20  to  40  per  cent,  of  the  incident  light,  thus  sacrificing 
much  of  the  gain  in  efficiency  resulting  from  high  incandescence. 

A  Geissler  tube,  as  ordinarily  used,  is  a  cold  source,  but  were  it 
possible  to  concentrate  within  the  tube  a  discharge  comparable  in 
total  candle-power  with  the  lamps  now  in  commercial  use,  it  would 
be  found  that  the  lamp  was  extremely  hot.  The  results  obtained 
by  Moore  in  this  direction  are  too  well  known  to  call  for  detailed! 
mention.  No  extraordinary  efficiencies  have  been  attained  by 
Moore  lamps,  and  the  differences  between  lamps  filled  with  various 
gases  are  quite  compatible  without  theories  concerning  the 
mechanism  of  the  electrical  incandescence  of  gases. 

Though  there  is  no  known  gas  yielding  pure  yellow  rays  under 
the  influence  of  an  electric  discharge,  there  are  reasonable  approxi- 
mations to  this  ideal  to  be  found  among  the  rare  ga^es  of  the 
atmosphere.  In  the  course  of  separating  atmospheric  gases  for 
industrial  purposes,  M.  Claude*  uses  apparatus  yielding  50  cb.  m.  of 
oxygen  per  hour,  and  over  100  litres  of  neon  per  day.  The  latter 
amount,  though  apparently  insignificant,  suffices  for  the  filling  of 
1,000  neon  tubes  each  of  1,000  C.P.,  so  that  the  rarity  of  the  gas 
need  form  no  obstacle  to  the  commercial  use  of  neon  lamps. 

The  spectrum  of  neon  is  one  of  rare  beauty,  comprising  a 
number  of  brilliant  red  and  yellow  bands  and  three  fine  green  lines  ; 
the  absence  of  blue  rays  is  regrettable,  but  the  concentration  of  the 
radiations  in  the  region  of  the  spectrum  most  affecting  our  eyes 
makes  for  high  luminous  efficiency. 

Bouty  has  shown  the  extraordinarily  low  dielectric  cohesion  of 
neon.  Thus,  if  1,000  volts  breaks  down  a  certain  layer  of  air, 
40  volts  suffices  for  the  same  thickness  of  helium  and  13  volts  for 
the  same  thickness  of  neon. 

There  are  considerable  difficulties  in  the  way  of  using  neon  in 
Geissler  tubes.  Though  the  neon  originally  introduced  be  specially 
pure,  gases  occluded  by  the  glass  and  the  electrodes  (particularly 
if  nitrogen  or  hydrogen)  and  liberated  by  the  passage  of  current, 
completely  destroy  the  incandescence  of  the  neon  after  a  few  seconds' 
working.  It  is  therefore  necessary  to  "form"  the  tubes  at  the 
works  by  absorbing  all  gases  other  than  neon  and  helium  by  wood 
charcoal  placed  in  a  side  tube  plunged  in  liquid  air.  meanwhile 
aiding  the  emission  of  occluded  gases  by  intermittent  electric  dis- 
charges.    This  "  forming  "  process  occupies  several  hours. 

Despite  the  chemical  inertness  of  neon,  the  gas  is  absorbed  by 
disintegration  of  the  electrodes  so  readily  that  the  effective  life  of 
the  first  tubes  built  was  from  five  to  six  hours.  The  degree  of  purity 
required  in  the  neon  precludes  the  use  of  any  such  "breathing" 
valve  as  is  used  in  the  Moore  lamp,  but,  by  fitting  very  large  elec- 
trodes, the  life  of  a  5-m.  neon  tube  has  been  extended  to  1,000  hours. 
Longer  tubes  prove  yet  more  durable. 

At  present,  neon  tubes  must  be  supplied  with  high-tension  alter- 
nating current,  but  it  is  hoped  to  adapt  short  tubes  to  direct-current 
operation.  A  2-KW.  transformer,  delivering  a  steady  pressure  of  3,200 
volts,  will  light  up  three  6-m.  neon  tubes  in  series,  whereas  a  single 
6-m.  nitrogen  Moore  tube  would  require  over  3,000  volts. 

There  is  a  pressure  drop  of  about  150  volts  at  each  electrode  of  a 
neon  tube  ;  this  is  relatively  more  serious  in  short  than  in  long 
tubes.  The  pressure  drop  in  the  gas  column  is  about  80- 1 00  volts 
per  m.  Whatever  its  length,  a  45-mm.  neon  tube  takes  about 
1  ampere  current.  By  aid  of  series  inductance,  the  current  consump- 
tion can  be  varied  from  06  to  \"6  amperes,  with  little  variation  in 
terminal  P.D.  and  little  loss  of  efficiency.  This  property  is  interesting 
and  valuable.  As  the  current  is  reduced,  the  light  becomes  redder 
in  hue. 

A  6-m.  neon  tube  (5  m.  useful  length)  yielos  abont  900  c.P..  (.<-., 
200  C.P.  per  metre,  as  against  60  c.P.  per  m.  in  the  Moore  lamp. 
Allowing  for  the  power  factor  of  the  lamp  (0  8,  due  to  deformation 
of  the  current  wave),  the  efficiency  of  the  tube  is  072  watt  per  c.P. 
or,  taking  into  account  the  transformer  and  inductance  losses. 
09  watt  per  c.P.  The  actual  luminous  column  dissipates  500  \  O'S 
watts,  ?.<».,  works  at  about  045  watt  per  C.P..  and  very  long  tubes 
approach  this  limiting  efficiency.  Where  neon  tubes  can  be  connected 
directly  to  high-tension  lines,  not  only  is  the  overall  efficiency 
increased  but  also  the  cost  of  installation  of  the  lighting  equipment 
is  greatly  reduced. 

The  above  efficiencies  are  not  at  all  striking  as  comparetl  with 
the  efficiencies  of  0"15  watt  per  c.P.  and  0"2o  watt  per  c.p.  claimed 
for  flame  and  quartz-mercury  arcs  respectively.  It  must  be 
remembered,  however,  that  the  neon  figures  are  of  necessity  results 
which  can  be  equalled  in  everyday  working,  whereas  the  others  are 
taken  under  specially  favourable  conditions,  and  are,  in  fact, 
"snatch"  readings.  The  pructivu I  efficiencies  of  flame  arcs  and 
silica  mercury  lamps  are  more  nearly  0"3  watt  per  c.P.,  and 
04  watt  per  "o.P.  The  neon  figures  refer  to  spherical  candle- 
power,  and  are  not  subject  to  the  20-40  per  cent,  absorption  loss 
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occasioned  by  arc  lamp  jjlobes.  With  rO-r2  watt  pero.P.  metallic- 
filament  lamps  daily  replacing:  arcs  on  account  of  their  low  main- 
tenance costs,  convenience,  and  low  candle-power  per  lamp,  it  is 
only  reasonable  to  suppose  that  neon  tubes  will  prove  formidable 
competitors  to  arc  lamps  of  all  descriptions. 

The  neon  lamp  is  easily  transported  and  erected  in  its  finished 
state  ;  it  requires  no  attention  of  any  sort,  and  its  efficiency  is 
practically  constant  during:  its  life  ;  diflfusion  is  excellent,  and 
thougrh  the  ligrht  is  useless  for  colour  matching:  (blue  beinsr 
entirely  absentX  it  pives  excellent  results  in  exterior  and  archi- 
tectural illumination,  and  is  much  preferable,  in  indoor  service, 
to  the  gfreenish  hue  of  the  mercury  ligfht.  A  luxurious  rose-coloured 
lipht  is  griven  by  neon  tubes  in  conjunction  with  metallic-filament 
lamps,  and  by  placing-  a  600-800-c.P.  mercury  lamp  at  the  centre  of 
a  rectangular  neon  tube  (4  X  25  m.),  both  being-  placed  at  a 
reasonable  heigrht,  almost  perfect  mutual  colour  correction  is 
obtained.  Attempts  to  correct  the  mercury  liffht  by  the  intro- 
duction of  neon  into  the  tube  have  so  far  failed  by  reason  of  the 
impossibility  of  making-  both  g-ases  vibrate  simultaneously  to  the 
desired  extent. 

Visual  acuity  is  remarkably  keen  under  neon  light,  and  Brocaand 
Sulzer  state  that  the  latter  has  distinct  physiological  value ; 
reports  of  mental  or  moral  injury  caused  by  red  light  may  be 
regarded  as  puerile.  The  utility  of  the  new  lamp  is  by  no  means 
confined  to  special  cases,  or  to  those  in  which  economy  is  specially 
desirable,  and  the  Paz  and  Silva  firm  have  already  carried  out  a 
number  of  interesting  installations  in  various  parts  of  France. 


ELECTRIC    POWER    FOR   THE    PANAMA 
CANAL.-III. 


By   JOHN   GEO.    LEIGH. 


Not  a  tew  of  the  upper,  or  filling,  valves  for  the  main 
culverts,  which  are  being  installed  in  the  side  walls  of  the 
various  locks  of  the  Panama  Canal,  will  be  required  to 
operate  under  a  head  of  about  60  ft.,  and  to  remain  tight 
under  a  head  of  at  least  80  ft.  Consequently,  great  strength 
in  the  various  parts  has  been  demanded,  resulting  in  a  weight, 
per  valve,  of  the  moving  nickel-steel  parts  alone,  of  10'05 
tons.  The  maximum  water  pressure  on  each  valve  is 
814  tons,  at  rest,  and,  in  the  case  of  the  lower  valves,  the 
operating  pressure  may  reach  281  tons.  The  waterways, 
each  8  ft.  x  18  ft.,  controlled  by  these  valves  are  opened  or 
closed  by  means  of  a  rising  valve  stem,  connected  at  the 
lower  end  to  the  valve  and  at  the  upper  end  to  a  crosshead, 
which  is  actuated  by  two  vertical,  revolving,  non-rising 
screws,  motor-driven  by  reducing  gear  from  the  horizontal 
shaft,  through  a  friction  cut-off  coupling.  The  motor  is 
provided  with  a  solenoid  brake,  whereliy  the  revolving  parts 
may  be  brought  to  rest  immediately  after  interruption  of  the 
line  current;  a  limit  switch  cuts  off  the  current  at  the 
proper  time  in  the  travel  of  the  crosshead,  and  the  friction 
coupling  has  been  introduced  to  prevent  injury  to  the 
mechanism  in  the  event  of  over-travel. 

The  duty  of  the  cylindrical  valves  is  to  control  the  flow 
of  water  from  the  centre  wall  culverts  into  the  lateral 
culverts  beneath  the  lock  floors,  whence  it  rises  through 
wells  into  the  lock  chambers.  Such  control  is  necessary  in 
the  case  of  the  middle  walls,  in  order  that  the  twin  chambers 
on  either  side  may  be  used  independently  of  one  another. 
Owing  to  the  position  of  these  valves  at  a  somewhat  higher 
level  than  those  installed  in  the  side  wall  culverts,  the 
maximum  pressure  to  which  they  will  be  subjected  is  less. 
They  will  also,  under  ordinary  conditions,  operate  under  a 
comparatively  low  head,  it  being  intended,  as  a  general  rule, 
to  use  the  middle  culvert  only  towards  the  close  of  a  lockage, 
when  the  difference  in  level  betw'een  the  two  pools  has  been 
considerably  reduced  through  the  operation  of  the  side  wall 
main  and  lateral  culverts.  Having  regard,  however,  to  the 
fact  that  they  may  receive  pressure  from  either  direction, 
their  strength  is  proportionately  equal  t(^  that  of  the  8toney 
gate  valves,  the  moving  parts  of  each  valve  weighing  in  air 
not  less  than  3*4  tons. 

These  valves  consist  primaiily  of  two  concentric  hollow 
cylinders,  one  stationary  and  the  other  moving  within  it, 
having  a  diameter  of  7  ft.  If  in.  The  diameter  of  the 
culvert  below  the  valve  is  6^-  ft.,  and  this  opening  is  closed 
when  the  movable  cylinder  is  at  its  lowest  position,  pressing 
against  a  turned  metal  surface,  known  as  the  valve  seat. 
The  stem  by  which  the  movable  cylinder  is  raised  or  lowered 
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passes  through  a  metal  casing  to  the  operating  machine,  and 
has  fastened  to  its  upper  end  a  non-revolving  nut,  which, 
together  with  the  valve  stem  and  valve,  is  moved  vertically 
through  a  distance  of  3  ft.  3  in.  by  means  of  a  revolving 
screw,  actuated  by  a  bevel  gear,  driven  by  a  pinion  on  an 
extension  of  the  motor  shaft.  A  combination  casing  and 
bedplate  carries  the  motor,  limit  switch,  bearings  and  all 
moving  parts  ;  and  a  small  oil  pump,  geared  to  the  motor 
shaft,  lubricates  the  thrust  and  motor  shaft  extension 
bearings. 

At  the  preliminary  test  of  two  of  these  valve  machines,  to 
which  I  referred  in  a  preceding  article,  the  machines  were 
operated  under  various  conditions,  with  weights  of  0,000 
and  14,000  lb.,  and  through  100  cycles  at  intervals  of  from 
one  to  three  minutes.  It  was  then  found  that  turbine  oil, 
used  as  a  lubricant,  proved  so  light  that  it  was  thrown  or 
squeezed  out  by  the  centrifugal  pressure,  and  accordingly  a 
heavier  oil  was  substituted.  The  following  were  the  results 
of  the  tests  for  a  machine  subsequently  mounted  in  the 
centre  wall  of  the  upper  locks  at  Gatun  : — 


stroke.. 

Time    ...         

Running  torque 
H.P.  at  coupling 
Amperes 

KW.     at     motor     ter- 
minals    ... 
Machine  efficiency    ...        —  —  51'^  %  — 

*  Efficiency  is  the  ratio  of  energ:y  input  to  the  motor,  divided  by 
actual  energ-y  output.  This  accounts  for  both  electrical  and 
mechanical  losses. 

For  operating  the  lock-valve  machinery,  the  Canal  Com- 
mission have  expressed  a  special  desire  to  secure  motors 
which  have  been  developed  and  successfully  used  for  at  least 
a  year  in  connection  with  steel-rolling  mills — the  service 
deemed  best  comparable  with  that  required  in  the  Isthmian 
locks.  This,  of  course,  will  be  intermittent,  and  the  motors 
will  he  worked  necessarily  under  conditions  demanding  more 
than  the  ordinary  safeguards  against  the  excessive  moisture 
of  the  Isthmus  and  its  deteriorating  influences.  Upon 
arrival  in  the  Canal  Zone,  the  eight  motors  purchased  from 
three  manufacturers  were  placed  in  a  dry  room  in  the  store- 
house at  Gatun,  and  there  subjected  to  the  following 
tests  : — 

(a)  Measurement  of  their  insulation  resistance  and  the 
application  for  one  minute  of  a  1,500-volt  high  potential 
test ; 

(b)  Measurement  of  their  insulation  resistance  immediately 
prior  to  turning  on  steam  and,  subsequently,  at  intervals  of 
six  hours  ; 

(c)  The  removal  of  the  handhole  covers  to  admit  to  the 
room  saturated  steam,  with  a  view  to  increasing  the  tempera- 
ture of  the  air  to  50°  C. :  and 

(d)  The  application  of  a  high  potential  test  of  1,000  volts 
during  10  seconds  every  24  hours. 

The  effects  of  these  trials,  which  were  to  be  continued 
during  a  week,  are  yet  unknown,  and  probably  will  not  be 
disclosed  until  after  the  two  further  series  of  tests  resolved 
upon,  should  the  data  obtained  from  the  first  series  fail  to 
show  quite  definite  results.  The  second  and  third  stages 
have  been  thus  described  : — 

(2)  The  tests  to  be  continued,  but  in  a  temperature  of 
75°  C.  in  addition,  the  motors  will  be  immersed  in  water  at 
normal  air  temperature,  and  the  insulation  resistance  will  be 
measured  just  prior  to  and  after  immersion.  At  intervals 
of  six  hours  during  two  days  just  prior  to  removal  from  the 
water  a  high  potential  test  of  500  volts  will  be  applied  for 
10  seconds. 

(3)  Internal  heat  will  be  applied  by  running  the  motoi-s 
on  regular  or  at  higher  pressure  to  produce  the  desired 
heating  effect.  This  test  will  show  the  rapidity  with  which 
the  moisture  in  the  insulation  will  be  driven  off,  and  will 
also  render  the  insulation  more  porous  and  finally  weaken  it 
as  to  its  insulating  properties. 

Much  interest  attaches  to  the  plans  and  regulations  adopted 
by  ihe  Canal  Commission  to  ensure  the  safety  of  the  locks 
and  of  shipping  during  its  transit  of  the  latter.  Experi- 
ence has  shown  that  accidents  in  such  connection  have 
resulted  almost  invariably  from  misundergtood  signals  in  the 
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engine  room  ;  and  the  obvious  remedy,  therefore,  seems  to  be 
to  eliminate  the  dangerf)us  factor  by  conferring  upon  tho 
Canal  authorities  control  of  all  vessels  while  passing  through 
the  locks.  This,  as  a  consequence,  demands  the  assumption 
by  the  United  States  Government  of  responsibility  to  ship- 
owners in  the  event  of  damage,  and  to  this  end  legislation  at 
Washington  is  urgently  necessary.  Congress,  however, 
despitt;  the  prospect  of  an  early  coinpleticni  of  the  under- 
taking, continues  cojispicuousiy  negligent  of  its  duties  in 
the  matter,  and,  as  in  connection  with  the  more  important 
(juestioii  of  dues,  refuses  consist(;ntly  to  disclose  its  views. 

The  system  adopted  for  lock  navigation  has  been  devised 
and  patented  by  Mr.  Edward  Schildhauer,  of  the  Canal 
engineering  staff,  the  United  States  Governmjent  having  the 
I'ight  to  use  it  without  remuneration.  It  provides  for  the 
passage  of  a  ship  through  the  locks  at  a  speed  of  2  miles 
an  hour,  tlie  vessel  being  controlled  and  held  steady  between 
four  lines  of  taut  hawsers.  These  will  be  attached,  two  for- 
ward anfl  two  aft.  when  the  ship,  according  to  regulations, 
has  come  to  a  full  stop  in  a  lock  forebay.  Each  of  these 
hawsers  at  its  other  end  will  be  connected  to  the  windlass 
of  an  electric  towing  k^comotive,  with   the  result  that  two 


being  3'18  in.,  and  they  will  be  bo  formed  that  Inbricant  shall 
not  fall  upon  the  concrete  or  water  collect  where  likely  to 
serve  as  a  breeding  place  for  mosquit^jes.  After  hauling  a 
ship  through  the  last  gate  and  into  the  lock  approach,  the 
escorting  locomotives  will  coil  their  hawsers  and  retarn,  or 
lake  control  of  a  vessel  prrx-eedine  in  the  <■'-'<•  direction. 

As  will    be   seen  from    the  drawings  ,  aiying   this 

article,  each  locomotive  consists  of  three  parts — two  tractors 
and.  between  them,  a  windlass.  The  last  will  not  \>*i 
mounted  ufwii  a  truck,  but  be  supp<^>rted  by  two  arms 
extending  from  each  side  of  the  two  ends  and  resting  upoa 
bearings  immediately  over  the  rear  wheels  of  the  tractors. 
The  ends  of  these  arras  will  be  equipped  with  rf)llers  to- 
permit  free  horizonal  movement  of  the  membei"s  when  the 
locomotive  is  rounding  a  horizontal  cnne  ;  and,  in  order  to 
ensure  free  movement  of  the  parts  when  the  kx-omotive  is  on 
a  vertical  curve,  the  windlass  is  connected  with  the  tractoni 
by  a  drawbar  and  trunnion,  having  the  effect  of  a  universal 
joint.  The  two  tractors  are  alike  in  every  particular,  and 
will  run  as  rack  or  friction  locomotives  at  the  will  of  the 
operator,  by  whom  the  whole  locomotive  can  be  controlled 
from  either  cab. 


A,  Universal  connection  ;  b,  Tow  line,  maximum  pull  25,000  lb.  ;   c,  Thrust  wheel ;   d,  Pitch  line  of  rack ;  e,  Top  of  coping  ;  f,  Gong ;  g,  Traction  motor ; 

H,  Winding  motor. 

Fig.  8. — Electric  Towing  Locomotive.     Side  Elevation. 
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Fig.  !i.    E]-ectric  Towing  Locomotive.      (iEnekal  Plan. 


locomotives,  moving  on  rails  ou  opposing  lock  Avails,  will 
tow  the  vessel,  and  two  othei-s  similarly  placed  will  be  towed 
by  their  hawsers,  and  thus  steady  the  ship.  The  locomotives 
will  run  on  a  level,  except  in  a  flight  where  they  pass  from 
one  lock  to  another.  In  such  cases,  as,  for  example,  between 
the  lower  and  intermediate  locks  at  Gatun,  where  there  is  a 
difference  in  elevation  of  20  ft.  7  in.,  they  will  be  requii'ed 
to  climb  heavy  grades. 

There  will  be  on  the  three  lock  walls  two  systems  of  rails, 
one  for  towing  and  the  other  for  the  return  of  the  locomo- 
tives, and  the  only  crosso\ers  between  them  will  be  at  the 
lock  ends.  The  gauge  will  be  5  ft.  p.r.r.,  and  the  rails, 
of  open-hearth  steel,  laid  on  Carnegie  steel  sleepers,  each 
anchored  into  the  concrete  by  a  bolt  on  the  side  further 
from  the  lock  chamber.  On  the  centre  wall  there  will  be, 
of  necessity,  two  sets  of  towing  rails  with  a  return  track, 
common  to  both,  between  them.  Throughout  their  length 
the  fowing  tracks  will  be  provided  with  a  centre  rack,  and 
on  this  when  towing,  and  also  when  returning  on  an  incline 
between  locks,  the  locomotives  will  always  operate  ;  elsewhei-e, 
however,  they  will  run  by  friction.  The  racks  will  be  of  cast- 
steel,  the  distance  from  centre  to  centre  of  adjoining  teeth 


When  towing,  and  on  the  inclines  between  locks,  the 
tractor  will  run  as  a  rack  locomoti\e,  motion  being  com- 
municated from  the  motor  to  the  rack  pinions  by  means  of  a 
system  of  gear  reduction  absolutely  without  clutches.  This 
train  of  gears  cannot  be  disconnected  in  any  way,  and.  as  a 
result,  the  rack  pinions  will  be  in  motion  only  simultaneously 
with  the  motors.  A  solenoid  brake,  closing  upon  a  brake 
wheel  when  the  current  is  cut  off  from  the  motors,  provides 
against  accident  in  such  event,  while  the  lot^omotive  is  on  an 
incliii>3.  Should  the  current  be  then  cut  off.  the  locomotive 
would  come  to  a  stop  instantly  and  be  held  fast  until  the 
release  of  the  brake.  Each  rack  pinion  is  of  quill  construc- 
tion, and  so  mounted  upon  the  back  axle  of  each  truck  as  to 
run  free  from  the  motor  when  the  locomotive  is  on  the 
return  rails  and  tras'elling  by  friction.  For  such  travel — 
at  a  rate  of  5  miles  an  hour — the  tractors  will  be  fitted  with 
jaw  clutches,  operated  by  solenoids  and  connecting  the 
traction  motor  with  the  driving  wheels. 

The  electrical  equipment  for  each  tractor  consists  of  one 
traction  motor  with  control  apparatus.  The  motor  will  be 
three-phase,  induction,  totidly  enclosed,  high  torque,  or  mill 
type,  25  cycles  per  second,  with  220  volts  between  lines.     It 
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will  have  a  full  speed  torque  of  840  lb.  at  1  ft.  radius,  full 
load  speed  at  no  less  than  470  r.p.m.,  and  be  capable  of 
developins:  75  per  cent,  greater  torque  for  a  period  of  one 
minute.  Alternating:  current  will  be  used,  with  the  eiTect 
that  synchronous  speed  will  be  maintained  by  all  four  loco- 
motives engaged  in  a  tow.  The  motors  on  the  tractors  of 
each  locomotive  will  be  operated  in  parallel,  and  controlled 
by  resistance  in  the  secondary  circuit,  this  being  accom- 
plished by  contactors  in  the  primary  and  secondary  circuits 
operated  by  master  controllers  of  the  drum  type,  one  in  each 
cab.  There  will  be  not  fewer  than  seven  points  in  each 
direction,  and  between  these  and  the  braking  position  will 
by  a  coasting  point,  available  when  power  is  turned  off  from 
either  forward  or  reverse  direction.  Current  will  be  collected 
by  each  tractor  by  means  of  a  plough  carrying  two  contact 
shoes,  each  operating  on  a  separate  power  rail  carried  in  an 
open  conduit,  one  for  each  of  two  phases,  the  third  being 
carried  by  the  two  outer  rails.  The  maximum  load  which 
will  be  thrown  upon  the  traction  motors  will  occur  when  the 
locomotive  is  ascending  an  incline,  and  this  will  be  greater 
than  the  load  of  towing  a  ship.  Consequently,  as  weight  is 
not  required  for  tractive  effort,  the  locomotives,  as  designed, 
will  be  as  light  as  possible,  the  estimated  weight  of  each 
being  approximately  31  j  tons. 

The  duty  of  the  centre  unit,  all  the  movements  of  which 
will  be  controlled  by  rotary  SAvitches  in  either  tractor  cab, 
will  be  to  pay  out  or  haul  in  the  towing  line.  For  this 
purpose  there  is  provided  a  winding  drum,  18  in.  in  diameter, 
which  will  be  prevented  by  a  friction  clutch  from  ever 
sustaining  a  pull  of  over  25,000  lb.  In  this  unit  there  will 
be  two  motors,  one  for  operating  the  windlass  under  load, 
and  the  other  for  rapidly  coiling  the  hawser.  The  former 
will  have  a  full-speed  torque  of  120  lb.  at  1  ft.  radius,  be 
capable  of  50  per  cent,  greater  torque  for  one  minute,  and 
have  a  minimum  full-head  sp(?ed  of  630  r.p.m.  The  coiling 
motor  will  have  30-lb.  torque,  be  capable  of  exerting  an 
addition  of  50  per  cent,  for  one  minute,  and  have  a  full-load 
speed  of  630  r.p.m.  Except  that  they  will  be  of  the  squirrel 
cage  type,  these  motors  will  have  the  same  classification  as 
those  in  the  tractors. 

The  towing  line  will  be  of  plough-steel  wire,  composed  of 
six  strands  of  37  wires  each,  have  a  hemp  centre,  and  be 
1  in.  in  diameter.  The  wires,  according  to  specification, 
must  have  a  minimum  tensile  strength  of  225,000  lb.  per 
sq.  in.,  and  the  hawser,  as  a  whole,  must  have  an  ultimate 
breaking  strength  of  not  less  than  70,000  lb.  At  the  ship 
end  there  will  be  a  4-ft.  loop,  and  the  length  of  the  line 
from  the  centre  of  this  to  the  windlass  drum  will  be  215  ft. 

A  steel  housing  will  enclose  all  the  machinery  for  both 
tractors  and  windlass,  that  of  the  latter  consisting  of  a  steel 
frame  covered  with  xB-iii'  plate.  The  top  sheeting  must  be 
capable  of  sustaining  a  strain  of  85  lb.  per  sq.  in.,  and  the 
upper  side  edges  of  the  housing  the  concentrated  load  of 
12,000  lb.  which  may  be  placed  upon  it  when  the  hawser  is 
used  to  warp  a  vessel  up  to  the  lock  wall,  and  the  line  is  at 
right  angles  to  the  locomotive,  and  the  chock  of  the  ship 
considerably  below  the  latter. 

About  11,000  tons  of  material  will,  it  is  estimated,  be 
used  in  the  construction  of  the  permanent  way  for  the  tow- 
ing locomotives.  The  larger  items  making  up  this  total  are 
2,000  tons  of  steel  rails,  1,434  tons  of  steel  sleepers,  2,923^ 
tons  of  carbon  steel  rack  castings,  859  tons  of  rolled  steel 
conductor-slot  covers,  568-j  tons  of  steel  channels,  831,744  lb. 
of  copper  conductor  rails,  721,250  lb.  of  steel  conductor  rails, 
and  445,000  lb.  of  malleable  iron  castings,  with  smaller 
quantities  of  sleeper  clips,  bolts,  nuts,  splice  bars,  rivets,  in- 
sulators, &c.  Of  the  copper  conductor  rails  127,000  ft.  will 
be  required.  They  will  be  made  by  the  extrusion  process 
in  modified  "  T  "  sections,  22^  ft.  long,  with  straight  sides 
and  a  return  at  the  base — 2^  in.  wide  at  the  base,  3|-  in. 
leg,  and  weighing  6*07  lb.  per  ft.  Five  tenders  were  opened 
recently  at  Washington  for  the  supply  of  40  electric  loco- 
motives— one  sample  and  39  others  if  the  first  proves  satis- 
factory. The  prices  quoted  ranged  from  £170,600  to 
£100,600,  and  the  order  was  placed  with  the  General  Electric 
Co.,  the  lowest  bidder. 

For  this  survey  of  the  more  important  applications  of 
electrical  power  to  the  operation  and  navigation  of  the 
Panama  Canal,  it  has  been  found  necessary  to  exclude  refer- 
ence to  many  uses  and  details  which  might  possibly  have 


proved  of  equal  interest  to  the  electrical  engineer  and  student 
of  electrical  progress.  Sufficient,  however,  has  surely 
been  said  to  justify  the  primary  purpose  of  the  articles, 
namely,  that  of  indicating  the  very  pronounced  position, 
greater  even  than  that  held  during  the  period  of  con- 
struction, which  electricity  will  occupy  in  the  practical 
working  of  the  canal.  That  the  latter,  when  com- 
pleted, will  prove  to  be  the  greatest  triumph  of  civil 
and  mechanical  engineering  the  world  has  yet  seen, 
goes  without  saying.  It  must  not,  however,  be  forgotten 
that  to  this  triumph  there  have  been  many  contributories — 
that  it  would  have  been  well-nieh  impossible  under  other 
political  and  economic   conditions  ;    without    the   sanitary 


8'  0" 


±2= 


=#*■ 


kV9 


!!  i   :    :  liV;  ;_;; 
Vn—7  TrT'J";  M 


^ 


TrrTTTTi     F^ti   n~ 


A:^.:^^-^v:Ni -^  '°  — -/ J^W--^-;-. 

i^.',;-T,  J--,  p?  '  ■*.'•-  ••;  »;■:.>  •.•«»■•.'>•■-•  •■»-»-.'-.i«:<  steel  sleeper  ■'"  "■■^;*;  ;.;;<.•,»',• 


6'  9" 


CONDUCTOR    CONDUIT 


Fig.  10. — Electric  Towing  Locomotive.    End  Elevation, 
Cover  Removed. 

organisation  which  has  made  the  Canal  Zone  not  only  habit- 
able but  conspicuously  healthy  ;  without  the  far-reaching 
administration  which  has  fed,  clothed  and  housed  and  held 
itself  responsible  for  the  physical  and  moral  well-being,  at 
work  and  during  leisure,  of  a  labour  army  often  exceeding 
40,000  strong. 

A  similarly  expansive  view  should  be  taken  of  the  canal 
when  opened  for  traffic.  We  must  cease  to  regard  it  merely 
as  a  great  maritime  highway  ;  for  the  future  has  in  store 
for  it  other  services  to  mankind.  Allied  to  it  will  be 
facilities  destined,  in  the  writer's  opinion,  to  make  the  Canal 
region  foremost  among  the  world's  coaling  stations  and  general 
trade  distributing  centres.  Were  this  result  beyond  the  bounds 
of  possibility,  there  would  be  scant  excuse  for  the  large  outlay 
involved  in  the  harbour  extensions  now  in  progress  and  con- 
templated near  each  ocean  terminal.  To  the  already  consider- 
able dock  and  harbour  facilities  at  Colon  and  Cristobal  there 
are  being  added,  on  the  Atlantic  side,  five  reinforced  concrete 
docks,  absolutely  protected  from  "  northers,"  and  capable  of 
accommodating  at  one  time  10  1,000-ton  vessels,  or  20  ships 
of  the  type  now  engaged  in  the  Isthmian  trade.  Even  more 
significant  are  the  plans  for  creatmg  at  Balboa,  a  few  miles 
inland  from  Panama  Bay,  great  lumber,  coal  and  other 
docks,  at  which  the  largest  vessels  afloat  may  tie  up  and  load 
or  discharge  cargo.  Here  also  will  be  built  a  dry  dock, 
1,000  ft.  long,  100  ft.  wide  at  the  floor,  and  140  ft.— 21  ft. 
greater  than  the  corresponding  dimensions  of  the  two  largest 
similar  structures  at  the  Admii'alty  Dockyard  at  Ports- 
mouth— wide  at  the  coping  level.  Quite  pertinent  to  these 
articles  is  reference  to  the  above-mentioned  works,  for  at  the 
dry  dock  at  Balboa  will  be  erected  gates  similar  to  the  largest 
of  the  lock  gates  and  electrically  operated  in  the  same  manner, 
and  throughout  all  the  docks  electric  power  will  be  almost 
exclusively  used.  And  the  same  remark  probably  will  be 
found  justified  in  relation  to  the  fortifications  and  batteries 
now  in  course  of  construction  near  each  terminal  for  the 
defence  of  the  Canal  against  naval  attack. 


Radio -TelejS^rapIiic    Convention.  —  The    Portuguese 

Government  has  notified  the  German  Government  of  the  adhesion 
of  its  colonies  and  dependencies  to  the  Convention. 
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The   Electrical  Drivini;  of  Kollin?  Mills. 

By  C.  A.  AiJLETT,  B.Sc. 

{Abxtrat^t  of  pape-r  read  before  the  INSTITUTION   OF    ELECTRICAL 

Engineers,  at  Sheffield,  .January  ]()tk,  and  London, 

January   llt/i,   1912.) 

The  power  which  is  required  to  drive  a  rolling  mill  {fenerally 
varies  rapidly  between  wide  limitH,  while  the  condition  that  power 
should  bo  trenerated  cheaply  is  that  the  demand  made  for  power  on 
the  preneratinK'  plant  should  be  maintained  steadily  at  the  full 
capacity  of  that  p^eneratintr  plant.  To  ensure  that  the  working- 
costs  of  a  rollinpr  mill  should  be  low,  means  must  be  found  for 
reducinj?  the  fluctuations  in  the  power  required  to  drive  the  mill, 
care  being:  taken  in  doing  this  that  the  capital  cost  of  the  plant 
is  not  unduly  increased  nor  is  the  possible  output  reduced.  Any 
reduction  of  the  possible  output  is  equivalent  to  an  increase  in  the 
working  cost,  as  the  capital  charges  per  ton  are  increased. 

The  variations  in  power  are  reduced  by  employing  a  fly-wheel  in 
conjunction  with  the  electric  motor  which  is  used  to  drive  the 
rolling  mill,  and  by  providing  some  device  for  reducing  the  speed 
of  the  motor  and  fly-wheel  to  enable  the  fly-wheel  to  give  out  some 
of  its  stored  energy  when  the  demand  for  power  is  great,  so  as  to 
reduce  the  power  which  has  to  be  furnished  by  the  motor.  When 
the  demand  for  power  is  small  the  motor  will  speed  up  the  fly- 
wheel, thereby  replacing  its  stored  energy  ;  this  increases  the 
power  which  the  motor  has  to  supply  when  the  demand  made  by 
the  mill  is  small,  and  therefore  reduces  the  total  variation  in 
power. 

Leaving  large  reversing  rolling  mills  out  of  consideration,  the 
largest  variations  in  power  occur  in  tin-plate  and  sheet  mills. 
With  merchant  mills  and  bar  mills  the  variations  in  power  are  less, 
while  in  the  ordinary  looping  mill  for  rolling  wire  rod,  where  the 
rod  may  be  in  six  pairs  of  rolls  at  once,  and  where  a  fresh  rod 
is  entered  while  the  previous  one  is  still  in  the  rolls,  the  power 
required  to  drive  the  mill  does  not  vary  much. 

The  ordinary  direct-current  shunt-wound  motor,  or  three-phase 
induction  motor  running  at  light  load,  will  fall  in  speed  by,  say, 
2  per  cent,  when  it  is  required  to  give  its  full  power.  The  stored 
energy  of  the  fly-wheel  varies  as  the  square  of  the  speed  at  which 
it  is  running,  so  that  if  a  fly-wheel  were  used  in  conjunction  with 
this  motor  it  would  only  give  up  4  per  cent,  of  its  stored  energy  as 
the  power  increased  from  light  load  to  the  full  power  of  the 
motor. 

If  the  mill  required  a  power  equal  to  four  times  the  normal  full 
load  of  the  motor,  the  latter  could  give  twice  its  normal  load  for  a 
few  seconds,  falling  5  to  6  per  cent,  in  speed,  and  the  fly-wheel 
has  to  furnish  the  remainder,  but  would  only  give  up  10  or  12 
per  cent,  of  its  stored  energy. 

It  is  therefore  necessary  artificially  to  increase  the  fall  in  speed 
of  the  motor  as  the  power  which  it  has  to  give  increases.  If  the 
speed  falls  by,  say,  10  per  cent,  as  the  power  increases  from  zero  to 
full  load,  and,  say,,  by  22  per  cent,  as  the  power  increases  to  the 
double  full-load  power,  the  fly-wheel  would  have  given  up  39  per 
cent,  of  its  stored  energy  by  the  time  that  the  motor  was  giving 
double  its  normal  full-load  power,  instead  of  from  10  to  12 
per  cent. 

There  are  two  possible  devices  for  artificially  increasing  the  fall 
in  speed  of  the  motor  as  the  power  demanded  increases.  These  are 
commonly  spoken  of  as  the  permanent-slip  regulator,  and  the  auto- 
matic-slip regulator,  but  both  devices  perform  their  functions 
automatically,  and  it  would  be  better  to  call  them  the  continuous- 
slip  regulator,  and  the  intermittent-slip  regulator.  The  former  is 
the  more  commonly  used  in  practice. 

In  the  case  of  the  direct-current  motor  the  continuous- slip  regu- 
lator consists  of  an  ordinary  compound  winding  provided  for  the 
field-poles,  while  the  intermittent-slip  regulator  consists  of  a  system 
of  relays  which  successively  short-circuit  resistances  in  series  with 
the  shunt  field  winding,  thus  increasing  the  field  and  causing 
the  speed  to  fall  when  the  power  has  reached  a  certain  predeter- 
mined point. 

In  the  case  of  the  three-phase  motor,  the  continuous-slip  regu- 
lator consists  of  a  resistance,  liquid  or  metallic,  permanently 
inserted  in  the  rotor  circuit,  while  the  intermittent- slip  regulator 
may  consist  either  of  a  liquid  resistance,  the  moving  plates  of 
which  are  controlled  by  a  motor  relay,  so  that  the  plates  are  raised 
and  the  rotor  resistance  increases  when  the  current  has  reached  a 
predetermined  point,  or  a  metallic  resistance  which  has  its  various 
sections  short-circuited  by  a  series  of  relays,  so  arranged  that  these 
relays  cut  the  resistance  into  the  rotor  circuit  when  the  current  has 
reached  the  predetermined  limit. 

Continvovs-slip  Ileyvlator. — Within  the  limits  of  fall  in  speed  or 
slip  of  the  motor  it  can  be  assumed  that  the  stored  energy  given  up 
by  the  fly-wheel  is  proportional  to  the  slip,  without  involving  any 
large  error,  therefore  the  power  given  by  the  fly-wheel  is  pro- 
portional to  the  rate  of  change  of  the  slip — that  is,  to  the  rate  of 
change  of  the  motor  power.  It  will  thus  be  seen  that  if  a  sudden 
increase  of  load  is  imposed  on  the  motor  and  fly-wheel  by  entering 
a  bar  between  the  rolls,  and  a  curve  is  constructed  showing  the 
increase  of  motor  power  with  the  time,  this  curve  will  be  a 
logarithm  curve  ;  while  if  the  power  required  by  the  mill  suddenly 
decreases  owing  to  the  bar  leaving  the  rolls,  the  motor  power 
decreases  according  to  a  logarithm  curve.  The  curves  showing  the 
rise  and  fall  in  speed  of  the  motor  and  fly-wheel  are  also  corres- 
ponding- logarithm  curves. 

If  I  =  moment  of  inertia  ofjifly-wheel,  t  =  the  speed,  and  K  the 


power  to  fly-wheel  capacity  ifl  the  "  time  comrtant'  in  thia  case 
and  is  exactly  analogous  to  the  "  time  constant "  in  the  caee  of  the 
heating  or  cooling  of  electrical  machinery. 

The  value  of  the  time  constant  for  a  motor  and  fly-wheel,  how- 
ever, does  not  usually  exceed  about  3.i  seconds.  The  value  of  the 
time  constant  to  be  selected  naturally  depends  on  the  type  of  milL 
In  a  sheet  mill,  where  the  duration  of  the  [*a«!es  is  very  short,  the 
time  constant  need  not  be  so  big  as  in  the  case  of  a  bar  mill,  where 
the  finishing  passes  may  take  a  considerable  time.  The  greatest 
time  constants  are  found  in  the  case  of  motor  and  fly-wheel  for  the 
motor-generator  set  of  an  Ilgner  electrically-driven  revenjinu 
rolling  mill. 

The  following  table  shows  how  the  percentage  variation  in  power 
changes  with  different  weights  of  fly-wheel  and  with  varions 
durations  of  passiand  interval : — 


Pass  5  sec.,  interval  ij  sec 

Pass  i>  sec,  interval  2^  sec. 
Pass  2i  sec,  interval  o  sec. 
Pass  I'j  sec,  interval  15  sec. 


Average  Percentage  variation  of  power, 

power,  50-ton  2.>-ton  U^ton 

B.p.  wheel.  wheel.  wheel. 

3oO  142  282  Zir, 

433  77  15-3  300 

267  12*6  2r/0  48-5 

3.oO  418  7«0  1200 


In  this  table  the  percentage  variation  is  expressed  with  relation 
to  the  average  power  ;  it  is  thus  possible  to  obtain  variations 
greater  than  100  per  cent. 

The  table  shows  that  the  percentage  variation  of  the  power 
increases  as  the  weight  and  consequently  the  stored  energy  of  the 
fly-wheel  decreases,  but  that  this  increase  is  not  proportional  to  the 
decrease  of  stored  energy,  but  increases  at  a  slower  rate  than  the 
stored  energy  decreases. 

Although  for  each  particular  figure  the  average  power  remains 
the  same  whether  a  light  or  a  heavy  fly-wheel  is  employed,  a  some- 
what larger  motor  would  be  required  with  the  light  fly-wheel  than 
with  the  heavy  wheel,  because  the  motor  size  is  settled  by  the  root- 
mean-square  current  and  not  by  the  average  current,  and  where 
the  variation  of  power  is  great  the  root-mean-square  value  is 
naturally  greater  than  where  the  variation  is  small. 

Alarm  is  raised  from  time  to  time  in  cases  where  work  is  being 
carried  on  very  rapidly,  so  that  there  is  only  a  very  short  interval 
between  passes,  to  the  effect  that  the  fly-wheel  may  not  have  time 
to  recover  itself  between  the  intervals  and  passes.  Such  alarm  is 
entirely  without  foundation.  If  the  intervals  are  short,  then 
naturally  the  average  power  increases,  while  the  percentage  varia- 
tion of  power  is  reduced.  As  the  average  power  is  increased  the 
motor  is  supplying  greater  power  to  the  fly-wheel  during  the 
interval,  and  although  this  interval  may  be  short  it  is  able  to 
restore  the  stored  energy  of  the  fly-wheel. 

Where  the  passes  are  long  the  fly-wheels  are  less  effective  in 
reducing  variations  of  power  than  where  the  passes  are  short,  and 
heavy  fly-wheels  are  required  if  the  percentage  variation  in  power 
is  to  be  kept  small. 

The  following  general  conclusion  may  be  drawn  from  these 
curves,  namely  : — 

Where  the  time  of  the  interval  is  short  a  light  fly-wheel  will 
enable  the  percentage  variation  of  power  to  be  kept  moderate,  but 
if  the  time  of  the  interval  is  long,  the  heavier  fly-wheels  must  be 
used. 

In  practice  the  question  is  not  so  simple,  because  the  various 
passes  in  rolling  down  a  billet  to  a  definite  section  require  widely 
differing  powers,  while  the  times  of  the  passes  and  of  the  intervals 
also  differ  widely. 

In  certain  cases  a  heavier  fly-wheel  must  be  used  in  conjunction 
with  a  three-phase  motor  than  with  a  direct-current  motor,  in  order 
to  obtain  the  same  results. 

In  any  mill  the  bar  is  elongated  in  each  pass,  so  that  each  suc- 
cessive pass  taken  in  the  same  pair  of  rolls  takes  a  longer  time  than 
the  previous  pass.  Frequently  less  draught  is  taken  in  each  succeed- 
ing pass  than  in  the  previous  pass,  so  that  the  tendency  is  for  the 
power  diagram  to  consist  in  the  earlier  passes  of  large  powers  lasting 
for  a  short  time,  and  for  the  power  gradually  to  diminish  and  the 
time  to  become  longer  as  the  later  passes  are  reached.  There  are 
many  exceptions  to  this. 

Fig.  1  (p.  236)  is  an  illustration  of  a  practical  case,  being  a  series 
of  curves  obtained  for  a  bar  mill,  and  this  serves  to  show  the  sort  of 
variation  of  power  and  speed  to  be  found  in  practice.  The  bar 
mill  had  two  stands  of  rolls,  a  roughing  stand  and  a  finishing 
stand,  and  as  bars  may  be  in  both  stands  at  the  same  time, 
account  has  to  be  taken  of  the  power  required  when  two  passes 
come  simultaneously. 

The  motor  power  reaches  »)20  h.p.  as  a  maximum,  although  in  one 
case,  where  two  bars  are  in  the  rolls  together,  the  mill  requires 
1,220  H.p.,  while  the  minimum  value  is  295  H.P.  As  the  mean  h.p. 
is  434,  the  perce'i.tage  variation  is  76  per  cent.  If  no  fly-wheel 
were  used,  the  percentage  variation  would  be  267  per  cent.  This 
practical  example  illustrates  the  benefit  of  the  fly-wheel  in  a  striking 
manner. 

Speed  variations  of  22  per  cent,  between  no  load  and  double  full 
load  have  been  mentioned,  but  no  such  variation  may  be  expected  in 
practice  where  the  work  at  the  mill  is  being  carried  out  fairly 
steadily,  because,  with  steady  working,  the  power  never  comes  down 
to  no  load,  neither  does  it  reach  double  full  load  except  in  very 
exceptional  conditions. 

In  the  case  of  fig.  1  the  speed  variation  of  the  motor  is  20  per 
cent,  between  no  load  and  full  load,  but  in  the  curve  the  speed 
variation  doer  not  exceed  11 '2  percent. 

Jntermittent-Slip  Regulator, — A  type  of  intermittent-slip  regu- 
lator suitable  for  direct-current  motors,  consists  of  a  small  motor 
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relay,  the  field  of  which  19  excited  bv  the  main  current  paoeinff 
throncrh  the  mill  motor  armature.  The  armature  of  the  motor 
relay  is  excited  by  a  pressure  winding  which  is  placed  across  the 
mains  supplyin';  the  uiain  mill  motor.  The  armature  is  restrained 
from  movinfT  by  meaJis  of  a  sprinjr,  so  arrangred  that  when  the 
current  in  the  main  circuit  exceeds  a  certain  value,  the  turning- 
moment  of  the  armature  of  the  motor  relay  overbalances  the 
sprinp,  so  that  the  armature  makes  a  slight  movement.  This 
movement  of  the  armature  successively  makes  contact  with  a 
number  of  fing'ers,  which  enerfrise  relays,  which  successively 
connt>ct  resistances  in  parallel  with  the  resistance  in  the  main 
motor  shunt  field. 

A  form  of  intermittent- slip  regrulator  adapted  for  use  with  three- 
phase  motors  consists  of  three  liquid  resistances  with  movable 
plates,  one  placed  in  each  phai^e  of  the  rotor  circuit.  A  motor  relay 
is  provided  in  this  case,  the  windings  of  the  motor  stator  being 
either  in  series  with  the  mains  supplying  the  main  mill  motor,  or 
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Time  in  Seconds. 


Fig.  1. — Typical  Example  op  the  Vaeiation  of  the  Powek 
AND  Speed  of  a  Rolling-Mill  Motor  under  Practical 
Conditions. 


else  supplied  through  a  current  transformer.  The  rotor  of  the 
motor  relay  is  prevented  from  moving,  either  by  a  spring  or  by  a 
weight  slung  from  a  band  passing  over  a  pulley  on  the  motor  shaft. 
When  the  current  in  the  main  motor  exceeds  a  certain  predetermined 
value,  the  turning  moment  given  by  the  motor  relay  overbalances 
either  the  spring  or  the  weights,  allowing  the  armature  to  turn  a 
certain  amount,  thereby  raising  the  plates  in  the  liquid  resistance 
by  means  of  a  belt  passing  over  another  pulley  on  the  motor  shaft. 
The  raising,  of  these  plates  increases  the  resistance  in  the  rotor 
circuit  of  the  mill  motor,  thereby  causing  it  to  fall  in  speed. 

The  action  of  the  intermittent-slip  regulator  is  very  different 
from  that  of  the  continuous-slip  regulator.  This  intermittent 
regulator  comes  into  action  when  the  power  given  by  the  motor 
attains  a  certain  value,  and  when  this  point  is  reached  a  very 
slight  increase  in  power  indeed  will  cause  the  intermittent-slip 
regulator  to  act  to  its  fullest  extent. 

Theoretically  speaking,  therefore,  the  power  can  be  maintained  at 
its  average  value  with  a  deviation  of  perhaps  less  than  1  per  cent., 
so  that  the  power  curve  is  practically  a  straight  line,  and  does  not 
rise  and  fall  in  accordance  with  logarithm  curves,  as  is  the  case 
with  the  continuous-slip  regulator. 

The  speed  will  fall  during  the  pass,  and  will  rise  again  in  the 
interval  between  passes,  in  accordance  with  the  straight-line  law, 
and  there  will  be  no  logarithm  curves  for  the  rise  and  fall  in  speed. 
On  theoretical  grounds,  it  appears  to  be  a  very  ideal  mechanism 
as  compared  with  the  continuous-slip  regulator. 

In  practice  the  great  difficulty  with  the  intermittent-slip 
regulator  is  that  it  is  comparatively  slow  in  coming  into  operation 
on  account  of  the  inertia  of  the  various  moving  parts.  Instead  of 
reducing  the  power  to  the  mean  value,  it  actually  is  the  means  of 
producing  very  bad  peaks  indeed. 

In  many  cases,  particularly  the  earlier  passes  of  a  roughing  mill, 
which  is  roughing  down  the  billets  in  order  to  feed  an  ordinary 
merchant  mill,  the  passes  may  easily  be  of  less  than  one  second 
duration.  In  such  a  case  the  intermittent-slip  regulator  would  be 
absolutely  useless,  and  unless  a  very  large  motor  were  provided  the 
circuit-breaker  would  be  continually  coming  out. 

The  case  of  a  looping  mill  rolling  wire  rod  would  be  a  good  one 
for  the  installation  of  the  intermittent-slip  regulator,  because  the 
power  demanded  from  the  motor  does  not  rise  suddenly  but 
gradually  as  the  rod  is  looped  into  the  various  pairs  of  rolls,  and 
the  power  demanded  also  increases  gradually,  so  that  it  gives  time 
for  the  intermittent-slip  regulator  to  come  into  operation. 

The  intermittent-slip  regulator  alfo  finds  application  for  regulat- 
ing the  speed  of  the  fly-wheel  motor-generator  set  for  supplying  an 
electrically-driven  reversing  rolling  mill  on  the  llgner  system. 

Where  a  three-phase  rolling-mill  motor  is  used  the  use  of  resist- 
ances entails  a  certain  waste  of  power  proportional  to  the  amount 
by  which  the  speed  falls.  Careful  tests  have  shown  that  there  is 
practically  no  difference  between  the  loss  of  power  taking  place  in 
either  form  of  slip  regulator. 


The  choice  of  the  power  of  a  rolling-mill  motor  and  of  the  weight 
of  the  fly-wheel  used  in  conjunction  with  it,  so  as  to  obtain  that 
relation  between  motor  power  and  weight  of  fly-wheel  that  will 
reduce  the  cost  of  power  to  a  minimum,  depends  on  whether  power 
is  being  generated  in  the  works,  or  purchased  from  outside  ;  in  the 
latter  case  there  are  various  systems  of  charging  for  power  which 
materially  affect  the  most  favourable  proportions  between  motor 
and  fly-wheel  to  be  adopted. 

Where  there  a  number  of  rolling  mills  in  one  works,  all  doing 
somewhat  similar  work,  and  usually  all  working  together,  the 
probability  is  greatly  in  favour  of  the  variations  in  the  power  taken 
by  the  various  rolling-mill  motors  balancing  one  another,  so  that 
the  total  power  required  remains  at  a  fairly  constant  value,  even 
though  fly-wheels  of  quite  moderate  weight  are  used  with  the  mill 
motors.  This  fact  of  natural  balancing  is  fully  borne  out  by 
practical  experience,  and  such  a  case  is  an  ideal  one  for  cheap  elec- 
trical driving. 

Poiver  Oenerated  urithin  Works. — In  this  case  the  power  to  be 
supplied  by  the  power  station  should  be  kept  as  constant  as  possible. 
If  there  are  only  one  or  two  rolling-mill  motors  and  a  considerable 
amount  of  small  machinery  of  which  the  power  demand  will  keep 
fairly  constant,  heavy  fly-wheels  should  be  used  with  the  mill 
motors,  and  the  slip  regulators  arranged  so  as  to  allow  as  much  fall 
in  speed  as  is  consistent  with  obtaining  the  output  from  the  mills, 
so  that  as  much  of  the  stored  energy  of  the  fly-wheels  as  possible 
may  be  available  for  reducing  fluctuations  in  the  power. 

There  is  a  definite  economic  limit  to  the  weight  which  may  be 
adopted  for  the  fly-wheels  because  increase  in  the  weight  increases 
both  the  frictional  losses  and  the  capital  charges  on  the  plant,  and 
a  point  will  be  reached  where  the  increase  in  running  costs  due 
to  these  frictional  losses  and  increased  capital  charges  will  balance 
the  saving  effected  by  running  the  generating  plant  at  constant 
load. 

If,  on  the  other  hand,  there  are  a  large  number  of  rolling  mills, 
all  of  which  are  likely  to  be  working  simultaneously,  it  would  be 
advantageous  to  reduce  the  fly-wheel  weight,  relying  on  the  natural 
balancing  effect  to  keep  the  load  constant. 

Pinver  pvrchased  from  a  Supply  Avfhority  on  the  Maximum 
Demand  System  vhere  Instantaneous  Peaks  are  Begistered. — This 
case  is  similar  to  the  above,  as  means  must  be  adopted  for  keeping 
the  power  as  near  to  the  average  value  as  practicable. 

Power  purchased,  from,  a  Supply  Authority  at  a  Flat  Rate  for  the 
Number  of  Units  Consumed. — In  this  case  all  friction  losses  should 
be  kept  as  low  as  possible  in  order  to  reduce  the  total  number  of 
units  consumed,  while  there  is  no  object  in  attempting  to  prevent 
variations  in  the  power.  But  motors  large  enough  to  deal  with  the 
largest  power  required  by  the  rolling  mill  would  prove  more  expen- 
sive in  capital  cost  than  a  more  moderate  size  motor  used  in  con- 
junction with  a  fly-wheel  of  moderate  weight. 

Power  Purchased  from,  a  Supply  Authority  on  the  Matrnriicm 
Demand  System  where  Peahs  of  Several  Minutes'  Duration  only  are 
Taken  Account  of. — This  system  of  charging  is  much  in  favour  with 
the  various  supply  authorities,  and  the  remarks  made  with  regard 
to  the  last  case  apply  to  this  case  also.  The  variations  in  power 
required  by  most  rolling-mill  motors  are  very  rapid,  and  the  peaks 
last  for  a  matter  of  a  few  seconds  only,  so  that  they  will  not  be 
registered  by  the  maximum-demand  indicator. 

The  Ilgner  System  for  Driving  Large  Three-high  Mills. 

During  the  first  passes  in  the  roughing  rolls,  the  billet  is  very 
short.  While  the  actual  power  taken  may  be  large,  the  time  of  the 
pass  is  short,  so  that  the  amount  of  energy  consumed  is  compara- 
tively small  and  the  fly-wheel  does  not  have  to  give  up  much  stored 
energy.  In  the  last  passes,  where  high  speed  is  most  desirable  to 
get  the  bar  through  the  rolls  quickly  on  account  of  its  great  length, 
the  speed  of  the  motor  has  fallen  to  the  lowest  limit,  and  this  causes 
reduction  of  the  tonnage  which  it  is  possible  to  roll. 

To  overcome  this  difficulty,  several  steel  works  have  adopted  the 
Ilgner  system  for  driving  large  three-high  mills — the  same  type  of 
electrical  plant  which  is  generally  employed  tor  driving  reversing 
rolling  mills.  In  this  system,  the  fly-wheel  is  not  coupled  to  the 
mill,  but  is  coupled  to  a  motor-generator  set  which  supplies  current 
to  the  mill  motor.  As  the  mill  motor  runs  at  a  constant  speed 
whatever  power  it  is  required  to  give,  there  is  no  reduction  in 
tonnage  owing  to  reduction  in  speed  in  the  mill,  but  the  motor- 
generator  set,  instead  of  the  rolling-mill  motor,  varies  in  speed  so 
that  the  fly-wheel  can  give  up  its  stored  energy  when  the  power 
demand  is  great,  and  absorb  energy  when  the  demand  is  small,  so 
as  to  reduce  the  variation  in  power  taken  from  the  supply  system 
to  a  reasonable  value. 

In  such  a  case  the  motor  driving  the  motor-generator  set  and  the 
fly-wheel  shows  variations  of  speed  and  power  similar  to  those 
described  in  the  earlier  part  of  this  paper  for  a  mill  motor  and  fly- 
wheel, except  that  in  this  case  the  variations  in  power  are  very 
much  reduced  ;  partly  because  the  motor-generator  set  runs  at  a 
comparatively  high  speed,  so  that  the  stored  energy  of  the  fly-wheel 
is  very  much  increased,  although  its  weight  and  cost  may  be  much 
reduced,  and  partly  because  a  much  larger  variation  in  speed  is 
permissible,  as  there  is  no  fear  of  reducing  the  tonnxge  of  the  mill 
loy  allowing  the  variations  in  speed  to  be  too  great,  so  that  a  much 
greater  proportion  of  the  stored  energy  of  the  fly-wheel  can  be 
utilised  to  reduce  power  variations. 

By  regulating  the  field  current  of  the  generator  of  the  motor- 
generator  set,  the  voltage  of  this  machine  may  be  varied,  causing 
the  speed  of  the  mill  motor  to  increase  or  decrease  correspondingly, 
and  as  there  is  no  fly-wheel  coupled  to  the  mill  motor  the  speed 
of  the  latter  may  be  increased  or  decreased  very  rapidly.  In  rolling- 
down  a  billet  or  bloom,  therefore,  it  is  possible  to  drive  the  mill 
at  f;uch  a  speed  that  while  the  first  passes  are  being  made  the 
billet  can  easily  be  handled,  and  then  to  increase  the  speed  con- 
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siderably  for  later  paasea  when  the  billet  has  been  rolled  into  a  lon<f 
bar,  and  when  each  pass  takes  a  considerable  time,  so  that  the 
times  of  these  lon(j  passes  can  be  reduced. 

In  this  way  the  total  time  for  roUinp  down  each  billet  can  be 
reduced,  and  the  tonnape  can  be  increased.  The  time  taken  by  these 
later  passes  can  still  further  be  reduced  by  increasing  the  speed 
after  the  bar  has  entered  the  rolls  and  then  decreasing  the  speed 
a^ain  before  the  bar  leaves  the  rolls,  so  that  it  is  not  thrown  out  at 
too  hiph  a  speed.  By  usinj?  the  Il{?ner  system,  therefore,  the 
possible  output  from  the  mill  can  be  increased  beyond  that  which 
would  be  obtained  if  the  mill  motor  were  driven  at  a  constant 
speed. 

Where  the  Ilgner  system  is  adopted,  it  is  always  possible  to  use 
the  mill  as  a  reversing  mill  if  a  section  has  to  V>e  rolled  which  is 
diflBcult  to  manage  in  a  three-high  mill. 

The  Ilgner  system  has  been  adopted,  amongst  other  examples, 
for  driving  a  three-high  mill  having  three  stands  of  rolls  and 
rolling  heavy  beams,  driven  by  a  direct-coupled  motor  of  12,t;00  h.p. 
normal  output.  The  fly-wheel  motor-generator  set,  which  is 
provided  with  a  HS-ton  fly-wheel,  runs  at  a  maximum  speed  of 
428  K.P.M.,  and  is  driven  by  a  2,600-h.p.  motor. 

The  roughing  rolls  of  a  merchant  mill  should  be  run  at  the 
highest  speed  at  which  it  is  found  practicable  for  the  men  to  catch 
the  comparatively  short  billet,  and  as  in  most  cases  about  the  same 
size  of  billet  is  being  rolled,  the  speed  should  remain  constant.  The 
finishing  rolls,  on  the  contrary,  should  be  capable  of  running  at  a 
large  number  of  different  speeds  according  to  the  shape  and  weight 
of  section  being  rolled. 

The  ideal  drive,  therefore,  is  to  provide  a  constant-speed  motor 
for  the  roughing  mill  and  a  separate  variable-speed  motor  for  the 
finishing  mill.  Where  the  power  available  is  direct  current,  this 
arrangement  presents  no  diflBculty,  but  where  three-phase  current 
must  be  used,  the  means  of  providing  a  variable-speed  drive  for  the 
finishing  mill  needs  some  consideration. 

An  arrangement  which  can  only  be  used  where  a  rope  drive  can 
be  employed  is  to  provide  an  ordinary  three-phase  motor  having 
three  rope  pulleys  of  different  sizes  on  its  shaft,  and  to  change  the 
ropes  from  one  pulley  to  another  when  different  speeds  are  required 
for  the  mill. 

This  only  enables  three  possible  speeds  to  be  obtained,  and  has 
also  proved  itself  to  be  very  wasteful  in  power.  A  better  plan  is 
to  convert  the  three-phase  current  to  direct  current,  and  then  to 
provide  a  direct-current  rolling-mill  motor,  so  that  the  speed  can  be 
varied  to  suit  all  conditions  without  wasting  power. 

A  still  more  economical  arrangement  for  obtaining  variable  speed 
has  been  adopted  for  three  merchant  mills  in  this  country.  This 
consists  of  employing  a  three-phase  motor  direct  coupled  to  a  direct- 
current  motor  for  driving  the  mill.  A  rotary  converter  is  con- 
nected to  the  rotor  circuit  of  the  three-phase  motor,  so  that  when 
the  set  is  run  at  reduced  speed  the  power  which  would  otherwise 
be  wasted  in  resistances  in  the  rotor  circuit  is  converted  by  the 
rotary  converter  from  three-phase  to  direct  current,  and  then  used 
usefully  to  supply  the  direct-current  motor. 

The  conversion  losses  are  reckoned  on  a  fraction  of  the  power, 
and  not  on  the  entire  power,  so  that  the  arrangement  is  much  more 
eflBcient  and  is  cheaper  in  capital  cost.  With  this  arrangement  the 
direct-current  motor  is  provided  with  a  compound  winding  to  act  as 
a  continuous-slip  regulator,  and  the  combination  behaves  like  an 
ordinary  compound-wound  direct-current  motor,  the  speed  being 
varied  by  altering  the  resistance  of  the  shunt  field  circuit  of  the 
direct-current  motor. 

Generally  speaking,  where  there  is  a  choice  between  direct  current 
and  three-phase  for  driving  a  mill  for  which  variable  speed  is 
desirable,  and  there  is  little  or  no  difference  in  the  cost  of  current, 
direct  current  will  be  found  the  most  economical. 

Particular  care  should  be  taken  to  reduce  as  much  as  possible  the 
friction  losses,  or  other  such  losses  which  have  a  constant  steady 
value  independent  of  the  power  which  the  rolling  mill  may  be 
giving.  If  the  average  power  of  a  rolling-mill  motor  is  one'third 
of  its  rated  output,  as  is  often  the  case,  a  friction  loss  which  may 
be  only  10  per  cent,  of  the  rated  output  will  increase  the  total  units 
consumed  in  a  given  time  by  30  per  cent.  These  remarks  apply 
particularly  to  rope  drives  when  used  for  rolling  mills,  as  it  is 
usually  stated  that  a  rope  drive  involves  10  percent,  loss  of  power, 
but  this  only  applies  to  the  case  of  a  motor  which  is  constantly 
transmitting  its  full  power  through  the  rope  drive. 

In  many  mills  the  power  consumed  by  the  friction  of  the  mill 
itself  is  about  one-fifth  or  one-sixth  of  the  normal  rated  output  of 
the  motor  which  is  installed  to  drive  the  mill,  so  that  nearly  50  per 
cent,  of  the  units  of  electricity  used  per  ton  rolled  are  wasted  in 
friction.  This  shows  how  great  an  opportunity  there  is  for  im- 
provements and  for  effecting  economies  in  the  cost  of  rolling. 

Various  economies  can  be  effected  by  electrical  driving  when 
properly  applied,  but  one  of  the  principal  economies  is  that  of  the 
cost  of  power.  The  electrical  drive  often  enables  cheap  power  to 
be  used  when  it  could  not  be  transmitted  or  applied  in  any  other 
way,  and  also  in  m'any  cases  it  affords  a  means  of  enabling  power 
to  be  generated  cheaply,  so  that  in  planning  an  electrical  drive 
every  care  should  be  taken  to  make  use  of  its  natural  advantages 
as  far  as  possible. 

Discussion  at  Sheffield, 

Mu.  S.  ECKMANN  said  that  where  the  passes  were  long  and  the 
intervals  short,  the  "  motor  energy  approached  the  load  on  the 
rolling-mill  shaJEt  very  closely.  The  fly-wheel  therefore  did  very 
little  work,  and  was  hardly  worth  the  money  or  the  space  or  the 
additional  running  costs  caused  through  friction.  Briti.sh  firms 
nowadays  built  motors  which  could  be  connected  directly  to  finish- 
ing rolls  without  the  insertion  of  either  a  fly-wheel  or  an  elastic 


coupling,  and  therefore  a  fly-wheel  was  not  even  nciccwry  for  pro- 
tecting the  motor.  The  carves  showing  the  action  of  the  fly-wheel 
were  somewhat  misleading,  as  the  horse-power  taken  by  the  rolls 
had  been  ansamed  constant  daring  one  pass,  whereas  the  horse- 
power was  proportional  to  the  spe<;d.  The  figur  „' the  per- 
centage variation  of  power  therefore  should  Ije  r  u  caution. 
The  reason  why  automatic  slip  regulators  w^ere  not  nsed  more  fre- 
({uently  was  that  the  regulator  at  one  time  coold  only  be  adjusted 
for  a  certain  average  load.  The  average  load  oa  a  mill  was 
dependent  chiefly  on  the  sections  rolled,  the  temperature  and  the 
output  of  the  mill,  so  when  the  rollers  were  working  hard  they 
were  hampered  by  a  slip  regulator.  A  rolling  mill  drive  should  be 
able  to  follow  the  fluctuations  of  the  output.  Such  a  drive  was 
given,  for  example,  by  an  A.c.  motor  with  constant  resistance  in 
the  secondary  or  by  a  compound  motor.  With  regard  to  the  state- 
ment of  the  author  that  the  arrangement  with  rope  drive  was 
wasteful,  he  did  not  see  why  thi.s  arrangement  should  1^  very  waste- 
ful. There  was  a  slip-ring  motor  with,  say,  92  j^er  cent,  efficiency 
at  full  load,  there  was  a  permanent  resistance  in  the  motor  which 
brought  the  efficiency  down  to  about  87  per  cent.,  and  there  was 
finally  the  rope  or  belt  drive.  If  a  belt  drive  was  chosen  as  being 
the  more  efficient  of  the  two,  the  efficiency  at  full  load  would  go 
down  to  about  84  per  cent.  This  figure  did  not  include  the  fly- 
wheel friction  losses.  The  belt  drive  naturally  involved  a  certain 
loss,  say  4  per  cent.,  but,  on  the  other  hand,  a  directly-coupled 
motor  was  a  slower  speed  motor,  and  less  efficient.  He  believed 
that,  taking  costs  and  overall  efficiency  into  account,  the 
indirect  drive  was  often  justified.  The  three-step  belt  drive  was 
considerably  more  efficient  than  the  Ilgner  system.  Careful  investi- 
gations had  shown  that  the  rotary  converter  with  one  direct-current 
mill  motor  and  the  Kramer  system  were  very  much  alike,  both  as 
regards  efficiency  and  first  cost.  The  former  had  only  two  revolv- 
ing machines,  whereas  the  Kramer  system  involved  five  rotating 
machines  for  one  mill.  The  former  required  less  space  on  the  mill, 
and  one  rotary  could  be  used  for  more  than  one  mill.  Thus  for 
three  mills  there  would  be  required  four  revolving  mjichines, 
whereas  with  the  Kramer  system  at  least  11  revolving  machines 
were  required.  Again,  with  the  former  the  current  taken  from  the 
line  was  always  at  unity  power  factor,  whereas  with  the  mixed 
motor  system  the  power  factor  could  not  be  kept  at  unity.  There 
would  be  heating  trouble  when  the  rotary  ran  at  low  speed.  He 
would  like  to  ask  what  provisions  were  made  in  the  Kramer  system 
in  order  to  obtain  good  compounding  at  low  speed.  In  his  opinion 
the  efficiency  of  the  electrical  drive  had  been  somewhat  overrated. 
It  did  not  matter  much  whether  the  electrical  drive  was  1  or  2  per 
cent,  higher  or  lower  as  long  as  the  overall  efficiency  of  the  mill 
was  absolutely  dominated  by  the  friction  losses  in  the  mill  itself 
and  by  the  output. 

Mk.  a.  du  Pasquieu  took  exception  to  Mr.  Abletfs  remarks 
with  regard  to  three-phase  motors  rope  driving  merchant  mills  of 
medium  size,  arranged  with  pulleys  to  give  three  efficient  speeds. 
He  knew  of  mills  so  operated  with  highly  satisfactory  results. 
Unquestionably  a  system  of  drive  giving  economic  uniform  speed 
control  was  preferable,  if  the  extra  capital  outlay  to  secure  it 
could  be  justified,  but  the  question  of  the  return  on  outlay  had 
always  to  be  borne  in  mind.  Further,  he  thought  Mr.  Ablett  was 
not  correct  in  hia  comments  on  the  respective  merits  of  a  rotary- 
converter  D.c.  motor  drive,  and  the  system  described  in  the  paper. 
There  seemed  to  be  a  considerable  advantage  on  the  rotary-D.c. 
motor  side.  Mr.  Ablett  talked  about  the  rotary  and  d.c.  motor  in 
his  system  being  proportioned  for  a  fraction  of  the  A.c.  motor 
rating  ;  it  was  a  fairly  large  fraction,  as  such  machines  must  be 
rated  at  from  one-third  to  one-half  the  capacity  of  the  main  A.c, 
motor,  according  to  the  speed  variation  required.  Moreover,  the 
machines  had  to  be  built  on  fairly  large  frames,  as  the  D.C.  motor 
must  give  its  full  output  at  the  minimum  mill  speed.  The  rotary 
converter  had  always  to  carry  the  full  rotor  current  of  the  main 
motor,  even  when  running  at  a  speed  corresponding  to,  say,  3  per 
cent,  of  the  supply  frequency,  which  would  certainly  call  for  a 
considerably  larger  frame  than  necessary  for  the  actual  KW.  out- 
put on  account  of  the  heating  difficulties.  These  drawbacks  were 
accentuated  on  a  25-period  supply.  The  advantage  would  be  with 
the  first  system  every  time.  Dealing  with  the  question  of  relative 
efficiencies,  there  was  really  very  little  difference  where  only  one 
mill  was  considered.  Where  there  were  two  or  more  to  be  operated, 
there  was  of  course  a  very  solid  advantaire  with  the  d.c.  motor 
drive  both  in  first  cost  and  overall  efficiency.  Mr.  Ablett  was 
rather  hard  on  the  rope  drive.  He  would  certainly  not  put  the 
loss  at  10  per  cent.  There  would  be  some  gain  in  efficiency 
for  the  direct  drive,  but  it  was  usually  nothing  like  so  great  as 
the  paper  would  show. 

Mr.  K.  J.  Kaula  was  rather  surprised  that  the  author  had  not 
made  any  refi^rence  to  variable  speed,  or,  rather,  multi-speed,  three- 
phase  motors.  A  combination  of  cascade  and  pole-changing 
arrangements  did  away  with  a  three-pulley  drive  with  etjually  good 
results,  and  at  the  same  time  eliminated  the  complication  of  rotary 
converters  described.  Mr.  Ablett  made  no  reference  to  the  power 
factor.  Whilst  the  power  factor  had  no  appreciable  bearing  on  the 
power  consumption,  it  materially  affected  the  capital  cost  of  the 
installation.  It  would,  no  doubt,  also  have  some  eliect  on  the  terms 
obtainable  from  a  supply  authority,  or  on  the  cost  of  the  generator, 
especially  in  the  case  of  turbo-alternators. 

Mr.  H.  E.  Yebbury  said  that  for  rolling  mills  one  must  admit 
that  an  exceedingly  good  proposition  could  be  brought  forward  for 
steam  plant.  He  had  a  case  in  mind  where  the  waste  gases  from 
the  furnaces  were  utilised  for  the  generation  of  steam,  and  where 
the  waste  prases  of  a  lower  temperature  were  utilised  for  heating 
the  feed  water.  Unless  electricity  could  be  purchased  or  generated 
at  less  than  'od,  per  unit,  it  would  not  compare  favourably  with 
modern  steam  or  gas-driven  plant  for  all-round  efficiency  with  a 
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hig-h  load  factor.  From  the  maintenance  standpoint  the  cost  of  an 
electrical  installation  would  be  lower  than  that  of  steam  plant. 
Where  coal  could  be  purchased,  as  in  Shelliold  at  6s.  to  7s.  per  ton, 
and  eras  at  lid.  per  1,000  cb.  ft.,  it  would  be  readily  seen  that  elec- 
tricity had  formidable  rivals. 

Mr.  W.  E.  Burnand  said  the  value  of  the  electric  drive,  at  any 
rate  in  the  largre  powers,  was  to  a  f?reat  extent  due  to  its  being  not 
only  the  most  efficient  but  the  cheapest  and  most  readily  controlled 
pearing:  between  the  power  grenerator  and  power-usingr  machines. 
Taking-  the  case  of  the  12,000-h.p.  motor  ;  to  get  this  power  to  the 
mill  would  be  an  extremely  awkward  job  for  any  mechanical  engi- 
neer, and  he  did  not  see  how  it  could  be  done  to  give  the  accelera- 
tion and  reversing-  powers  that  had  been  pointed  out.  Most  rolling 
mills  had  plenty  of  heat  going  to  waste  that  could  be  used  for 
steam  generation  on  quite  a  large  scale  at  a  comparatively  low  cost, 
and  he  thought  the  most  advantageous  way  of  utilising  this  steam 
would  be  by  means  of  a  steam  turbine  coupled  to  a  homopolar 
generator.  This  was  a  hopeless  machine  for  most  present-day  uses, 
but  when  they  got  up  to  12,000  H.P.  at  turbine  speeds  for  short- 
distance  transmission,  he  thought  it  could  easily  hold  the  field  to 
the  exclusion  of  all  others  ;  600  volts  could  be  obtained  with  about 
four  pairs  of  slip-rings  ;  and  whilst  the  design  of  the  machine 
was  a  biggish  problem  to  work  out,  it  was  feasible,  whilst 
the  ordinary  commutator  machine  of  that  size  for  tur- 
bine speed  most  decidedly  was  not.  With  this  com- 
bination of  cheap  steam  and  low  cost  of  generating 
plant,  he  did  not  see  how  any  outside  supply  could  compete, 
especially  as  the  load  factor  was  far  from  good.  Given  a  steam 
turbine  as  prime  mover,  and  in  view  of  the  cheapness  of  steam  in 
these  places,  the  fly-wheel  might  with  advantage  be  coupled  to  the 
turbine,  and  this  allowed  to  vary  in  speed  by  the  requisite  amount 
to  enable  the  fly-wheel  energy  to  be  utilised  ;  though  this  reduced 
the  efficiency  of  the  turbine,  it  saved  capital  and  complication,  and 
some  conversion  losses.  He  thought  it  would  pay  to  wind  this  fly- 
wheel with  rectangular  steel  wire  like  a  gun,  as  with  the  higher 
peripheral  speed  that  could  then  be  utilised,  this  would  permit  a 
much  lighter  wheel  to  do  the  work.  The  series  system  was  worthy 
of  more  attention  than  it  had  so  far  obtained  for  this  class  of  work. 
For  instance,  with  a  series-wound  generator  and  motor  it  was 
possible  ts  obtain  almost  any  desired  performance  as  regards  speed 
variation  between  generator  and  motor  with  load,  without  external 
appliances.  If  both  generator  and  motor  had  similar  characteristic 
curves,  they  would  maintain  substantially  the  same  speed  relation- 
ship with  varying  load,  precisely  like  two  shunt-wound  machines. 
If  now  the  motor  field  was  shunted  by  a  non-inductive  resistance, 
the  speed  would  at  first  increase  with  increased  load,  and  then  come 
down  to  its  first  value.  If  the  motor  field  were  worked  nearer 
saturation  than  the  generator,  the  motor  would  increase  in  speed 
with  increase  of  load,  with  constant  speed  on  the  generator,  or  it 
could  maintain  a  substantially  constant  speed,  with  a  falling  speed 
on  the  generator,  enabling  the  fly-wheel  energy  to  be  utilised 
without  additional  apparatus.  An  additional  fly-wheel  machine 
could  be  utilised  just  as  easily  as  with  the  parallel  system,  the  extra 
machine  armature  being  in  parallel  with  the  motor  armature,  and 
the  field  in  series. 

Discussion  in  London. 

Dr.  E.  Rosenberg  agreed  with  most  of  the  author's  conclusions. 
He  proceeded  to  compare  the  merits  of  A.c.  and  D.c.  motors 
for  rolling  mill  work,  and  mentioned  that  the  author  appeared 
to  prefer  an  arrangement  of  A.c.  motor,  rotary  converter,  and 
D.c.  motor  in  cascade,  to  the  use  of  a  D.c.  motor  on  the  mill, 
supplied  direct  by  a  rotary  converter.  He  could  not  follow  the 
author's  reasons,  and  did  not  think  the  arrangement  would  be  so 
efficient,  except  in  the  case  of  smaller  variations  of  speed  than 
usual. 

Dr.  Wiesengeund  referred  to  the  possibility  of  employing  an 
efficient  mechanical  drive,  with  gearing  between  motor  and 
mill  ;  there  were  many  cases  where  the  overall  efficiency  with 
such  an  arrangement  would  be  better  than  for  a  direct  drive, 
particularly  where  slow-speed  mills  were  employed.  He  illustrated 
a  350-H.P.  geared  drive  with  a  motor  flexibly  coupled  to  a  fly- 
wheel, the  latter  being  flexibly  coupled  through  double  helical 
gearing  to  the  rolls.  The  speed  reduction  was  10  to  1,  and  a  much 
smaller  fly-wheel  was  required.  He  advocated  such  drives  up  to 
1,500  H.P.,  pointing  out  that  gearing  had  been  produced  with  an 
efficiency  of  98  per  cent.,  and  that  the  higher-speed  motors  employed 
also  had  a  better  efficiency, 

Mr.  Howard  suggested  the  use  of  one  pair  of  rolls  only  for 
roughing  and  finishing,  as  was  common  practice  in  America, 

Mr.  R.  Boelase  Matthews  said  that  tinplate  and  bar  rolling- 
mill  drives  presented  a  difficulty  owing  to  the  frequency  of  the 
passes  ;  with  the  old  steam  drive  the  mill  often  lagged  behind  the 
men,  but  with  the  electric  drive  the  mill  speed  had  to  be  kept  down. 
He  did  not  believe  that  the  S.  Wales  tinplate  manufacturers  would 
agree  that  the  American  system  was  better  than  their  own.  The 
author  apparently  credited  the  rope  drive  with  greater  losses  than 
it  actually  had  ;  it  had  proved  a  very  useful  method  of  driving. 
The  author  also  favoured  the  D.c.  motor,  while  in  America  the 
induction  motor  was  preferred. 

Me.  J.  Fasola  suggested  that  an  improved  efficiency  would  be 
obtained  by  using  cascade  motor  drives,  when  the  two  and  three- 
speed  features  could  be  utilised.  Such  motors  would  have  a  higher 
power  factor  than  induction  motors  ;  the  power  factor  of  slow- 
speed  motors  was  relatively  very  poor,  and  this  was  one  reason  why 
high-speed  motors  and  geared  drives  had  been  used.  He  con- 
cluded by  emphasising  the  smaller  cost  and  efficiency  of  a  cascade 
motor  driving  equipment  as  comi-ared  with  a  drive  involving 
a.c.-d.c.  converting  machinery. 


Mu.  G.  C.  Allingham  referred  to  the  possibilities  of  the  storage 
battery  for  load  equalising.  For  regular  cyclic  variations,  the  fly- 
wheel was  the  best  equaliser,  but,  for  irregular  variations,  the 
storage  battery  was  better,  and  it  had  the  advantage  in  capacity  and 
no-load  losses.  The  slip  regulator  involved  a  considerable  waste 
of  energy,  and  the  mill  output  was  reduced  at  reduced  speeds. 

Me.  a.  Williams  agreed  with  the  author  in  preferring  the 
direct  drive.  With  high  speed  drives  the  gearing  and  bearings  gave 
trouble.  The  C.M.B.  system  had  been  adapted  for  rolling  mill 
driving,  and  it  did  away  with  slip  resistances,  &c.,  giving  an  im- 
proved efficiency  at  low  speeds. 

The  Author  then  briefly  replied  to  the  various  points  raised. 


THE    BRITISH     ELECTRICAL    AND    ALLIED 
MANUFACTURERS'    ASSOCIATION. 


We  have  received  the  following  report  of  the  annual  general 
meeting  of  this  Association,  which  was  held  at  the  office.  36,  Kings- 
way,  London,  W.C.,  on  Thursday  last  week.  About  50  members 
were  present,  Mr.  F.  H.  Nalder,  chairman  of  the  Council,  presiding. 

Before  moving  the  adoption  of  the  report  and  balance-sheet  to 
September  30th,  1911,  the  chairman  referred  briefly  to  the  work 
of  the  reorganisation  of  the  Association,  which,  he  said,  had 
necessarily  occupied  much  of  the  time  and  attention  of  the 
Council  during  the  period  under  review.  Members  could  see 
before  them,  in  the  room  where  they  were  sitting,  a  small  part  of 
the  results  attained.  They  now  had  offices  and  a  staff  which,  he 
thought,  could  be  regarded  as  worthy  of  the  industry  and  of 
the  Association  representing  it.  They  had  to  thank  the 
retiring  Council,  as  a  whole,  for  that  work.  Their  time  and 
energies  had  been  freely  given  to  it.  But  it  could  not  have 
been  done  at  all  without  the  support  of  the  great  body  of 
manufacturers,  and  in  the  necessary  work  of  putting  before 
manufacturers  the  advantages  of  possessing  such  an  Association, 
no  one  had  done  better  service,  or  met  with  greater  success,  than  his 
friend,  Mr.  Longbottom  (Electromotors,  Ltd.),  the  vice-chairman  of 
the  Council.  As  a  result  of  their  efforts,  whereas  a  couple  of  years 
ago  they  had  40  members,  they  had  last  year  doubled  the  number, 
and  now  the  list  was  but  a  few  units  short  of  100,  and  it  was  steadily 
increasing.  They  were  not  going  to  stop  at  that.  To  make  the 
Association  a  thoroughly  strong  organisation,  they  needed  every 
electrical  manufacturer  and  his  allies,  and  they  expected  and 
invited  the  whole  industry  to  come  in. 

The  other  subject  which  had  made  inroads  upon  the  energies  of 
the  Council  and  the  work  of  the  Association  was  the  Electrical 
Exhibition  promoted  by  themselves  and  held  at  Olympia  during 
September  and  October  last  year.  That  Exhibition  had  certainly 
been  a  financial  success.  He  believed  the  report  referred  to  the 
good-tempered,  if  severe,  criticism  levelled  at  it  by  the  Press.  They 
would  profit  by  what  had  been  said,  and  he  hoped  that  their  next 
exhibition  would  be  an  improvement  in  every  way.  While  on  that 
subject,  and  in  view  of  members  wishing  to  raise  the  question,  he 
might  say  that  the  Association  had  for  some  time  found  it  neces- 
sary to  set  its  face  against  the  lavish  promotion  of  exhibitions. 
The  industry  had  been  almost  submerged  with  applications  from  all 
sorts  of  people  for  support  for  all  sorts  of  schemes,  and  had  in  the 
past  even  spent  a  great  deal  of  time  and  money  without  any 
adequate  return.  They  did  not  discountenance  large  and  credit- 
able undertakings  promoted  by  such  people  as  the  supply  authori- 
ties ;  and  one  such  Exhibition — the  forthcoming  Smoke- Abatement 
Exhibition — they  were  recommending  those  of  their  members  who 
were  specially  interested,  to  support.  Considering  the  activity  of 
the  gas  interests  and  the  public  interest  in  the  smoke-abatement 
question,  they  could  not  afford  to  neglect  such  Exhibitions.  The 
secretary  would  make  a  statement  in  this  connection. 

Turning  to  the  internal  business  of  the  Association,  he  would 
particularly  like  to  refer  to  the  work  of  the  Sections,  into  which, 
for  better  division  of  labour,  the  Association  was  divided,  and 
within  which  the  main  work  of  the  Association  was  carried  on. 
He  said  that  members  who  took  part  in  those  Sections  would 
appreciate  the  value  of  the  work  done  in  them.  Their  proceedings 
were  not  for  general  publication. 

Equitable  conditions  of  contract  was  another  important  subject 
which  had  long  occupied  their  attention,  and  the  Institution  of 
Electrical  Engineers  had  given  them  an  opportunity  of  submitting 
proposals  in  regard  to  the  Model  General  Conditions  of  Contract,  of 
which  they  had  availed  themselves,  and  they  would  shortly  be  in  a 
position  to  lay  their  suggestions  before  the  Parliamentary  Com- 
mittee of  the  Institution. 

The  subject  of  electrical  standards  was  also  engaging  their  atten- 
tion. He  must  not,  however,  occupy  their  time  with  a  detailed 
catalogue  of  what  had  been  done  and  what  still  remained  to  be 
done  before  they  could  feel  that  they  had  fully  vindicated  their 
position.  Members  would,  no  doubt,  wish  to  raise  some  questiona 
on  the  report  and  accounts.  They  would  notice  that  a  somewhat 
small  balance  had  been  carried  forward  from  the  period  preceding 
the  reorganisation.  They  were  now,  he  was  happy  to  say,  in  a 
very  different  financial  position.  He  moved  the  adoption  of  the 
report.     The  motion  was  seconded  by  Mr.  Longbottom. 

Mr.  Justus  Eck  (Union  Electric  Co.,  Ltd.)  expressed  the  hope  that 
in  the  final  distribution  of  the  Exhibition  surplus  the  Electrical 
Trades  Benevolent  Institution  would  benefit. 

On  the  motion  of  Mr.  A.  B.  Anderson  (Ferranti,  Ltd.)  the  matter 
was  referred  to  the  new  Council. 
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On  the  invitation  of  the  chairman  the  meetinj?  then  proceerled 
to  the  election  of  the  Council,  and  the  rfsult  of  the  ballot  was 
declared  a«  follows  :  HellisH  k  Morcom,  Ltd.  ;  British  Thonison- 
HouHton  Co.,  Ltd. ;  British  Westinffhouse  Electric  and  Manufac- 
turing Co.,  Ltd.  ;  Browett,  Lindlcy  &  Co.,  Ltd.  ;  Dick,  Kerr  A;  Co., 
Ltd.  ;  D  P.  Battery  Co.,  Ltd.  :  Electromotors,  Lt<l.  ;  Elliott  Bros.  ; 
Ferranti,  Ltd.  ;  General  Electric  Co.,  Ltd.  ;  Lancashire  Dynamo  and 
Motor  Co.,  Ltd.  ;  Nalder  Bros.  \:  Thompson,  Ltd.  :  Siemens  Bros. 
Dynamo  Works,  Ltd. ;  Vickers,  Ltd.  ;  Willans  k  Robinson,  Ltd. 

After  the  election  of 
Messrs,  Price,  Waterhouse 
and  Co.  as  auditors  for  the 
year,  the  secretary  stated 
that  arrangements  had  been 
made  between  the  supply 
authorities  and  the  manu- 
facturers for  a  joint  exhibit 
at  the  forthcoming  .Smoke- 
Abatement  Exhibition,  on 
conditions  more  favourable 
to  the  latter  than  had 
hitherto  existed.  A  meet- 
ing of  manufacturers, 
specially  interested  in  light- 
ing, heating  and  cooking 
apparatus,  would  be  calltd 
at  an  early  date  to  go  into 
the  business,  and  he  ex- 
pressed the  hope  that  any 
manufacturers  of  such  ap- 
paratus still  outside  the 
Association  would  make  it 
their  business  to  communi- 
cate with  him. 

The  secretary  then  dealt  at 
some  length  with  the  sec» 
tional  and  other  activities  of  the  Association,  and  a  vote  of  thanks 
to  the  chairman  for  his  work  during  the  year,  proposed  by  Mr. 
Anderson,  having  been  carried  unanimously,  the  proceedings 
terminated. 

The  Council  of  the  Association  have  fixed  Thursday,  February 
15th,  for  their  first  meeting. 


buildintrs  are  steel  framed,  with  roofs  carried  on  lattice  jfirder 
principals. 

The  boiler  house  at  present  o^ntains  three  "  Woodeson  "  boilers, 
and  space  is  left  for  a  fourth  b<;tween  those  installed  and  a  200-ft. 
chimney,  which  will  ultimately  occupy  the  centre  of  a  ranf^e  of 
eight  boilers. 

The  boilers  each  have  an  evaporative  capacity  of  25,0<K>  lb.  of 
water  per  hour  at  200  lb.  pres.aure,  and  by  means  of  saperheaters 
150°  F.  can  be  added  to  the  steam  temperature. 
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NEW    POWER    STATION    AT    BURY. 


From  time  to  time  we -have  referred  to  the  progress  made  with  the 
new  Chamber  Hall  power  station  of  the  Bury  Corporation,  which 
was  to  have  been  ofiicially  opened  on  January  10th  last. 
The  site  of  the  station  adjoins  the  Lancashire  and  Yorkshire 


Railway,  in  connection  with  which  there  is  a  double-track  coal 
siding  for  supplying  the  bunker  ;  the  site  is  also  adjacent  to  several 
large  reservoirs  covering  seven  acres,  and  supplied  from  the  River 
Irwell,  which,  by  arrangement  with  the  occupier.s,  have  been  made 
available  for  condensing  purposes  at  the  power  station. 

The  buildings,  which  have  been  con.structed  in  local  bricks  on 
concrete  foundations,  comprise  a  turbine  room  69  ft.  wide  and  a 
j)arallel  boiler  house,  64  ft.  wide,  both  being  104  ft.  long  ;   the 


Cross  Section,  Chamber  Hall  Power  Station,  Bury  Corporation. 


Mechanical  stoker.s  of  the  coking  type  are  fitted,  the  hoppers 
being  fed  through  spouts  from  steel  bunkers,  which  in  turn  are  fed 
from  coal  wagons  on  the  siding  above. 

The  steel  bunkers  have  a  capacity  of  100  tons,  but  the  space 
below  them  to  the  boiler  house  floor  level  gives  an  additional  650 
tons  storage. 

The  ashes  are  raked  out  of  the  dumping  pits  into  a  skip,  operated 
by  an  electric  crab  on  a  runway  over  the  firing  floor,  by  means  of 
which  and  a  hoist,  the  ashes  can  be  lifted  into  a  hopper  over  the 
railway  siding. 

A  480-tube  economiser  arranged  in  two  parts  is  situated  behind 
the  boilers  ;  feed  pumps,  two  in  number,  of  the  "Woodeson"  type 
each  of  100,0001b.  capacity,  are  provided  in  the  boiler  house 
drawing  their  supply  from  either  a  16,000-gallon  town  water 
storage  tank  or  (usually)  the  hot-well  in  the  engine-room  base- 
ment. 

The  engine  room  plant  consists  of  two  2,100-KW.  three-phase 
turbo-alternators  generating  50-cycle  current  at  6,000/t),t;00  volts. 

These  sets  were  supplied  as 
to  the  turbines,  which  are  of 
"  - -•  the    Zoelly   type,   and    con- 

densing plant  by  Messrs. 
Musgrave,  and  the  electrical 
plant  by  Messrs.  Siemens. 

The  turbines  are  fitted 
with  speed  limiting  gear  on 
the  governor,  motor-driven 
oil  pumps  for  flushing  the 
main  bearings  before  start- 
ing up,  motor  -  driven 
governor  regulating  gear 
controlled  from  the  main 
switchboard,  and  motor- 
operated  4S-in.  exhaust  valves 
between  turbines  and  con- 
densers. 

The  governor  is  capable 
of  holding  the  speed  to 
within  i  jier  cent,  for  normal 
load  changes  ;  the  runaway 
attachment  to  the  governor 
comes  into  use  if  the  speed 
increases  10  per  cent,  above 
the  normal. 

The  efiiciency  of  the  alter- 
nators on  an  inductive  load 
with  power  factor  'S  is  91 
per  cent,  on  full  load,  SO.)  per 
cent,  for  three-quarter,  S5"5 
per  cent,  for  half,  and  75  per 
cent,  for  quarter  load. 
Special  air  circulation  is  pro- 
vided, approximately  S.OOO 
cb.  ft.  per  min.  being 
circulated  through  each 
machine. 
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Plan  of  the  New  Chamber  Hall  Power  Station,  Bury. 


The  condensers  are  of  the  surface  type,  and  the  air  and  circulat- 
ing pumps,  of  the  steam-driven  reciprocating  type  with  two 
23-in.  diameter  Edwards  air  pumps,  two  IS-in.  diameter  double- 
acting  circulating  pumps  and  a  compound  engine,  all  driving  one 
crankshaft,  the  h.p.  and  l,p.  cylinders  of  the  engine  being  at 
opposite  ends.  Two  fly-wheels  are  provided,  and  two  smaller  pumps 
are  operated  by  suitable  motion  from  this  plant. 

The  L.r.  exhaust  steam  is  passed  through  a  Baker  oil  separator 
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and  thence  to  the  l.p.  end  of  the  turbine.  To  enable  continuous 
steam  consumption  tests  to  be  carried  out,  two  galvanised  tanks 
on  weifrhing:  machines  are  provided,  into  either  of  which  the  air- 
pump  discharge  can  be  diverted  by  suitable  three-way  valves. 

The  extra-higrh-tension  switchgear,  by  Messrs.  Ferranti,  is 
arranged  in  cubicles  at  eng^ine-room  floor  level,  with  an  operating 
gallery  overhead.  The  switchgear  is  divided  equally  by  a  centre 
cubicle  containing  a  large  capacity  bus-bar  dividing  oil  switch,  and 
each  half  controls  one  generator,  two  -  feeder  circuits,  and  a 
station  circuit,  while  spare  cubicles  are  provided  for  additional  two- 
generator  and  two-feeder  switches. 

The  switches  for  the  generators,  station  circuits,  and  bus-bar 
dividers  are  hand-operated  only,  but  the  feeder  oil  switches  are  fitted 
with  adjustable  overload  time  limit  trip  gear. 

As  the  neutrals  of  the  generators  are  not  connected  to  earth,  three 
earth  indicating  voltmeters  have  been  provided.  The  feeder  cables 
(by  Messrs.  Siemens)  running  from  the  new  station  are  in  duplicate, 
of  the  three-core  type,  with  '15  sq.  in.  conductors,  paper  insulated, 
lead  covered  and  wire  armoured,  laid  in  Howard  troughing.  and 
supply  a  sub-station  at  the  old  Rochdale  Road  works. 

The  switchgcar  installed  is  similar  to  that  in  the  power  station, 
and  controls  three  feeders  and  three  motor-generators,  one  of  the 
feeders  supplying  through  transformers  to  an  adjacent  factory. 

The  motor-generators  are  each  of  500  KW.  capacity  and  G.E.C. 
manufacture,  with  interpoles  on  the  D.c.  side.  They  are  started 
up  from  the  d.c.  bus-bars,  and  can  be  used  reversed,  if  necessary,  to 
supply  A.c.  The  machines  give  their  full  output  when  working 
either  at  440-180  volts  or  500-550  volts. 

The  power  station  was  designed  by,  and  erected  under  the 
supervision  of,  Mr.  S.  J.  Watson,  the  borough  electrical  engineer,  to 
whom  we  are  indebted  for  these  particulars. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET   PUBLISHED,) 

Oonpiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


1.693.  "  Electric  clock  mechanism  for  time  switches  and  other  purposes." 
F.  T.  Reid.    January  22nd. 

1,698.  "Means  for  the  manufacture  of  bushes  or  bearings  for  shafts,  axles, 
self-propelled  vehicles,  engines,  electric  motors  or  the  like."  W,  G.  Hanna, 
jun.    January  22nd. 

1,721.    "  Telephones."    F.  C,  Shahdlow.    January  22nd. 

1,724.  "  Accessories  for  vapour,  gas  and  the  like  lamps,  gas  brackets,  gas 
pendants,  hall  light  pendants,  kitchen  pendants  or  electric  lamps  and  the 
like."    A.  C.Dainesi.    January  22nd. 

1,753.  "  Electrical  systems  for  automobiles."  J.  Bijtjr.  (Convention  date, 
February  2nd,  1911,  United  States.)    February  22nd.    (Complete.) 

1,755.  "  Feeding  mechanism  for  the  electrodes  of  electric  arc  lamps."  F, 
Steinert.    January  22nd.     (Complete.) 

1,817.     "  Electric  switch  mechanism."    J.  W.  Record.    January  23rd. 

1,829.  "Electrically-driven  hydraulic  lifts."  E.  M.  T.  Boddam.  January 
23rd.    (Complete.) 

1,839.  "  Induction  furnaces."  H.  G.  Solomon.  (Addition  to  No.  903,  of 
1911).    January  23rd. 

1,852.  "Electric  tablet  systems  for  working  single  lines  of  railway."  A.  T. 
Blackaxl  and  C.  M.  Jacobs.    January  23rd. 

1,861.  "  Electric  synchronifation  of  clocks  by  signals  from  observatories  or 
distributing  centres."    W.  J.  Polyblank.    January  23rd. 

1,864.  "  Electrical  condensers."  Marconi's  Wireless  Telegraph  Co.,  Ltd. 
January  23rd. 

1,871.  "Integrating  electric  meters."  S.  G.  8.  Dicker.  (Chicago  Electric 
Meter  Co.,  United  States.)    January  23rd.     (Complete.) 

1,888.     "Incandescent  electric  lamps."    F.  S,  Dinenage.    January  24th. 

1.901.  "Hunting  gear  for  electrically  controlling  guns  on  ships  and  ashore, 
steering  gear  on  ships,  swing  bridges,  hydraulic  accumulators,  cranes,  cap- 
stans and  the  like."  A.  Martin,  H.  Jackson,  A.  J.  Campbell,  T.  B.  Campbell 
and  W.  Campbell.    January  24th. 

1.902.  "  Socket  connectors  for  electrical  cooking  utensils."  D.  S.  Monro. 
January  24th. 

1,^23.  "Electric  switches  and  cut-outs."  F.  Shepherd  and  I.  Lew. 
January  24th. 

1,957.  "Distributors  for  magneto-electric  machines."  C.  Parrot.  (Con- 
vention date.  May  18th,  1911,  Belgium.)    January  24th.    (Complete.) 

1,961.  "  Linings  or  coverings  iv)r  electrical  furnaces."  Soc.  Generale  des 
NiTRURES.  (Convention  date,  January  26th,  1911,  France.)  January  24th, 
(Complete.) 

1,965.  "Apparatus  for  the  control  of  electric  circuits."  H.  Leitner. 
January  24th. 

1.968.  "  Blackleading  machines  for  the  use  of  electrotypers."  R.  Hoe  and 
Co.,  Ltd.,  andF.  Grafton  Lodgee.    January  24th. 

1.969.  "  Blackleading-macbines  for  the  use  of  electrotypers."  R.  Hoe  and 
Co.,  Ltd.,  and  F.  Gbafion  Lougee.    January  24th. 

1.979.  "  Control  of  alternating-current  electric  motors."  E.  Rosenberg. 
January  24th. 

1.980.  "  Electric  arc  lamps."    E.  E.  Prestwich.    January  24th. 

1,983.  "  Electric  heaters  for  liquids."  J.  P.  Bland  and  E.  G.  Simester. 
January  24th.     (Complete.) 

1,999.     "  Dynamo-electric  machinery."    H.  C.  Siddeley.    January  25th, 

2,001.  "  Multiple  contact  in  the  thermo-electric  elements."  P.  Ferra. 
January  25th. 

2,0^0.  "  Spring  shade-holder  for  electric  lamps."  J.  S,  Mdnho,  jun. 
January  25th. 

2,028.  "  Electric  surface  resistances."  C.  A.  Allison  (Compagnie  de 
L'Industrie  Electrique  et  Mecanique,  Switzerland.)  January  25th,  (Com- 
plete.) 

2,040.     "  Gas-electric  trains."     R.  F.  Millane.    January  25th. 

2,042.  "Speed  control  of  direct-current  series  electric  motors."  Siemens 
Bros.  Dynamo  Works,  Ltd.,  and  F.  Lydall.    January  25th.    (Complete.) 

2.048.  "  Shade  carriers  for  electric  incandescent  lamiiholders."  A.  P. 
Tullett.    January  25th. 

2.049.  "Electric  telegraphy."  A.  Muirhead  and  Muirhead  &  Co.,  Ltd. 
January  25th.     (Complete.) 

2,063.  "Means  for  heating  liquids  by  the  aid  of  electricity."  C.  W. 
Raffett.     January  25th. 


2,081.    "  Electric  metallurgical  furnaces."    V.  Stobik.    January  26th, 
2,098.     "  Electric  heating  apparatus."     F.  B.  Cox.     January  26th. 

2.124.  "Electrolytic  apparatus."  L.  H.  A.  B.  M.  Hazard-Flahand. 
(Convention  date,  Fobruary  6th,  1911,  United  States.)  January  26th,  (Com- 
plete.) 

2.125.  "  Means  applicable  for  use  in  controlling  the  transmiBsion  of  rotary 
motion."    Pkto  &  Radford,  Ltd.,  and  H.  M.  Genese.    January  26th, 

2.126.  "  Electric  plug  connectors."  W.  Peto  and  Peto  &  Radford,  Ltd- 
January  6th. 

2,155.  "  Process  for  the  manufacture,  isolation,  and  enrichment  of  radium 
and  other  radio-active  substances."  G.  Eblbr.  (Convention  date,  March  6th, 
1911,  Germany.)    January  26th.    (Complete.) 

2.159.  "  Filaments  for  electric  incandescent  lamps."  British  Thomson- 
Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.)  January  26th, 
(Complete.) 

2.160.  "Power-transmission  devices."    E.  8.  Lonis.    January  26th, 

2,180.  "  Mechanical  and  electrical  interlocking  gear  for  the  shafts  or  cage 
gates  or  doors  of  lifts."    W.  Reid.    January  27th. 

2,183.  "  Suspensory  anti-vibrators  for  metallic-filament  lamps."  Maxwells 
(Dundee),  Ltd.,  and  8.  Ponsford.    January  27th, 

2,205.  "  Electric  light  and  other  like  fittings."  O.  J,  Thursfield,  January 
27th. 

2,216.    "  Electric  clock  systems."    A.  R.  Upward,    January  27th, 

2,221.  "Electrically  heated  flat-irons."  K.  £Ja,TScaMn>.,  jun,  January  27th. 
(Complete,) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  maybe  obtained 
of  Messrs,  W,  P,  Thompson  &  Co,,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 

Electric   Wall-Plugs   and    Sockets.     R.  Hirst   and   N,  Chapman.     8,876. 

April  5th. 
Electric    Switches.    British  Thomson-Houston  Co,    (General  Electric  Co.) 

10,254.    April  27th, 
Switch-Holders  for   Electric  Incandescent  Lamps,     A.  V.  Downton  and 

A.  R.  Kibblewhite.     10,527.     May  1st. 
Electric  Radiation  Furnaces.    E.  C.  R,  Marks,  (Geb.  Siemens  &  Co.)    11,932. 

May  17th. 
Conductor   Points    of   Electric  Railroads  on  the  Overhead  Conductob 

System.    A.  Nicholson  and  N.  Nicholson.    18,970.    June  8th. 
Apparatus  for  Sterilising  Liquids  by  means  of  Ultra-Violet  Rats.    Soc. 

Anon.  Frangaise  Dite  Banque  du  Radium.    15,010.    June  27th.    (October 

15th,  1910.    Addition  to  No.  14,912  of  1911.) 
Liquid  Electkic  Controllers.    Allen,  West  &  Co.  and  R.  Moggridge,    16,871. 

July  24th. 
High-Pressure  Current  Distributors  for  Electric  Ignition   Apparatus. 

W.  Heyer.     16,968.    July  24th.     (July  28rd,  1910.) 
Electric  Alarm  Clocks.    F.  Goss.    17,051.    July  25th. 
Make-and-Break   Device  for   the    Primary  Circuit   of   Electromagnetic 

Ignition.     W.  Heyer.     17,053.    July  25th.    (July  25th,  1910.) 
Electric  Horns.    E.  Lucas  and  R.  Edwards.    19,035.    July  28th. 
Circuit  Arrangements  for  Automatic  Telephone   Systems.    Siemens  and 

Halske  Akt.-Ges.    19,187.    July  i8th.    (August  27th,  1910.) 
Electrically-Controlled  Railway  Signals  and  the  like.    Siemens  &  Halske 

Akt.-Ges.    21,873.    October  4th.     (November  4th,  1910.) 
Automatic  Regulating  Apparatus  for  Electric   Supply  Systems.    Siemens 

Bros.    Dynamo    Works,    Ltd.      (Siemens-Schuckertwerke    Ges.)     24,105. 

October  81st. 
Means  for  use  in   Automatically  Regulating   the    Timing  in  Magneto- 
Electric  Apparatus.    H.  Wiehl.    24,970.    November  9th.   (November  9th, 

1910.) 
Controlling  Mechanism   of  Alternating-Cub  rent  Arc  Lamps,    A,  Ogilvy- 

Webb,  H.  J.  Booker  and  R.  C.  A.  Reinecke.    46,    January  2Dd, 
Electric  Generating   Systems  of  Vehicles,  particularly  for  Lighting-up 

Motor-Cars.    W.  Seal.     452.    January  7th. 
Galvanic  Batteries.    A.  Heil.    473.   January  7th.  (March  14th,  1910,  Addition 

to  No.  207  of  1911.) 
Electric   Motors  and  Pumps  connected   thereto,     Qwynnes,  Ltd.,  J.  P, 

Breeze  and  R.  Macdonald.     594,     January  9th. 
Electric  Motor  Reversing  Switches.    V.  Btohie.    672.    Jannary  10th. 
Apparatus  for  Heating  Air   or   other  Media  by  Means  op  ELECXRicrry. 

C.  G.  Bell.    683.    January  10th. 
Electric    Transformers.    British  Thomson-Houston  Co.  T  (General  Electric 

Co.)    711.    January  10th. 
Vacuum  Tube.    R.  Whiddington.    1,292.    January  17th. 
Boxes  for   use  with  Electric  Cables,  Telegraph,  Telephones   and   the 

LIKE,  APPLiCAELF,  ALSO  FOR  OTHER  PURPOSES,    H.  Dickinsou.    1,802.    January 

18ih.    (Cognate  application,  No.  5,745  of  1911.) 
Wall-Box  with  Adjustable   Cover  for  containing   Electrical   Switches 

AND  Plugs  and  the  like.    J,  W.  Brooks  and  A.  E.  Read.    1,699.   January 

23rd. 
Polyphase     Alternating-Current    Dynamo-Electric     Machines     of     the 

Commutator  Type.    Allgemeine  Elektricitats  Ges.    1,942.    January  26th. 

(January  26th,  1910.) 
Resistances  for  Electrical  Heating  and  Cooking  Apparatdb  and  othbr 

puRPos.'.s.    G.  Cooper.    3,745.    February  14th. 
Circuit    Connections    for    Electric    Current    Distribution   with    Auto- 
Transformers.    F.  Kesselring.    4,618.    February  23id, 
Manufacture    of    Metal    Tube    particularly    of   use   as   an   Electrical 

Conduit.    J.  Evans.    6,460.    March  15th. 
Electric  Lighting  Arrangements  for  Billi.\rd  Tables,  Shops  and  ihe  like. 

H.  Mitchell.    7,844.     March  24th. 
Sparking-Plugs  for  Internal-Combustion  Engines,    N.  Player  and  B.  Hill. 

7,789.    April  3rd. 
Electric  Time-Switches.    J.  G.  Mehne.    11,288.    May  9th,  (Patent  of  Addition 

not  granted.) 
Combustion    Bridge   for   Arc-Light  Electrodes.    R.  W,  James.    (Ges.  ftir 

Verwertung  technischer  Patente.)    11,436.    May  11th. 
Electromagnetic     Ignition    Device     for     Internal-Combustion     Engines. 

A.  Ritter.    12,369.     May  22nd. 
Switch  for  Electric  Illuminating  Devices.     C.  Graebe  and  C.  Lehrbach, 

18,311.    June  2nd. 
Construction   of   Magneto-Electric   Ignition    Machinss.    Firm  of  Robert 

Bosch.     13,705.    June  8rd.     (August  27th,  1910.) 
Electrical  Wall-Sockf.ts  and  the  like.    R.  Tucker.    14,110.    June  20th, 
Process  and  Arrangement  for  Forming  an  Electrical  Arc.    B.  Duschnitz. 

16,992.    July  23rd.     (July  29th,  1910.) 
Holders  for  Electric  Lamps.    Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens- 

Sehuokertwerke  Ges.)    17,869.    August  5th. 
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A  VERY  interesting  position  has  arisen  in  South  Africa 
regarding  the  status  of  the  electrical  engineer  in  the  Rand 
gold  mines.  It  is  well  known  that  the  mining  industry  in 
that  district  has  reached  a  ^•ery  high  state  of  efficiency,  due 
largely  to  the  intelligent  use  of  the  latest  mechanical  appli- 
ances and  scientific  processes.  It  is  not  easy  to  obtain  a 
sufficiency  of  native  labour,  and,  therefore,  labour-saving 
devices  receive  careful  attention,  and — if  successful — are 
often  adopted  on  a  large  scale. 

The  mechanical  engineer  to  the  mine  is,  consequently,  an 
important  person,  and  in  the  past  when  electricity  was  only 
used  for  lighting  and,  perhaps,  driving  a  few  motors,  the 
electrician  was  necessarily  a  subordinate.  During  the  past 
few  years  the  position  has  been  considerably  modified.  Elec- 
trical energy  at  extra-high  pressure  is  brought  to  the  mine 
from  an  outside  source  ;  it  is  then  transformed  to  a  medium 
pressure,  distributed  to  different  parts  of  the  mine,  again 
transformed,  and,  finally,  is  made  use  of  in  nearly  every 
process  of  the  work. 

The  electrician  has  to  be  an  engineer,  with  a  correspondingly 
wider  sphere  of  work.  The  mechanical  engineer  naturally 
enough  strives  to  maintain  his  official  superiority,  while 
the  electrical  engineer  refuses  to  accept  responsibility. 

The  Transvaal  Government  has  recognised  the  danger 
of  such  a  state  of  affau's  in  the  principal  industry  of  the 
country,  and  has  tried  to  heal  the  breach  by  issuing 
regulations  insisting  on  mining  machinery  being  under  the 
direct  responsible  charge  of  properly  certificated  persons. 
These  regulations  provide  for  two  classes  of  certificates,  one 
for  mechanical  and  the  other  for  electrical  engineers,  and  as 
some  doubt  arose  as  to  their  precise  interpretation,  a 
deputation  from  the  South  African  Institute  of  Electrical 
Engineers  recently  waited  upon  the  Government  to  discuss 
them. 

The  deputation  consisted  of  Mr.  J.  H.  Rider,  the  President 
of  the  Institute — well  known  in  this  country  as  the  late 
tramways  electrical  engineer  to  the  London  County  Council 
— Mr.  Perrow,  and  Mr.  Rowland,  the  secretary  of  the 
Institute  ;  they  were  received  by  Mr.  Kotze,  the  acting 
Government  Mining  Inspector,  and  Mr.  Yaughan,  the 
Chief  Inspector  of  ^Machinery. 

As  it  is  only  a  question  of  time  and  progress — largely  the 
latte)' — l)efore  a  somewhat  similar  state  of  affaire  may  arise 
in  this  country,  it  is  interesting  to  note  the  questions  put 
by  the  deputation,  and  the  attitude  taken  up  in  reply. 

The  regulations  insist  that  all  machinery  shall  be  in 
charge  of  a  responsible  certificated  pei-son,  and  the  mine 
manager  must  appoint  persons  with  the  requisite  qualifica- 
tions. The  first  query  was  whether  an  electrical  engineer, 
who  after  examination  had  had  his  certificate  endoi-sed  for 
mining  machinery,  would  be  eligible  for  taking  full  control 
of,  and  responsibility  for,  the  mine  machinery.     The  reply  was 
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that  if  tlie  endorsement  extended  to  all  classes  of  mining 
machinery,  and  was  not  restricted  to  merely  elecfncal  mining 
appliances,  he  would  be.  It  was,  however,  open  to 
the  examiners  granting  the  certificate  to  limit  it  in  accord- 
ance with  the  results  of  the  examination,  while  it  was  open 
to  the  electrical  engineer  to  claim  to  be  allowed  to  sit  for 
the  whole  of  the  examination.  In  Hke  manner  the  holder  of 
a  mechanical  engineer's  certificate  could  qualify  for  one 
as  an  electrical  engineer.  It  Avas  then  made  clear  that 
without  an  endorsement  regarding  electrical  mining  machinery, 
no  electrical  engineer  would  be  recognised  for  employment  in 
a  responsible  position  in  a  mine. 

The  next  point  referred  to  what  might  happen  if  two 
engineers  were  appointed,  and  here  it  was  stated  that 
both  would  have  clearly  marked  duties,  so  that  neither 
would  interfere  with  the  other  or  overlap  as  regards 
responsibility. 

If  the  electrical  engineer  is  responsible  for  the  high- 
tension  network,  ought  those  who  may  be  his  official 
superiors  to  have  the  right  to  enter  sub-stations  where  high- 
tension  switchgear  is  placed,  without  his  knowledge  and 
presence  ?  The  deputation  pointed  out  that  in  some  cases 
the  mechanical  engineer  or  the  mine  manager,  nominally  in 
charge  of  the  whole  of  the  mine,  kept  the  keys,  and  might 
even  operate  the  switches,  while  the  electrical  engineer  was 
legally  responsible.  It  was  pointed  out  how  difficult  it 
would  be  to  debar  these  officials  from  examining  any  part  of 
the  machinery  under  their  care,  but  that  if  experience 
showed  it  to  be  advisable,  a  stipulation  that  such  officials 
must  be  accompanied  by  the  electrical  engineer  would  be 
added  in  a  year's  time. 

One  of  the  requirements  for  obtaining  a  certificate 
demanded  that  a  candidate  should  have  been  "  in  charge  " 
of  plant  of  at  least  250  h.p.  for  not  less  than  three  years. 
In  a  mine  in  which  the  mining  engineer  has  in  the  past 
been  rated  as  the  higher  official,  would  he  ex  officio  be 
regarded  as  in  charge,  or  would  his  subordinate  electrical 
engineer,  who  had  actually  been  responsible,  be  now  eligible 
to  apply  for  examination  fcr  his  certificate  ?  If  not,  would 
the  mechanical  engineer  who  was  nominally  in  charge  be 
allowed  to  count  this  as  a  qualification  in  applying  for  an 
extended  certificate?  It  was  agreed  that  the  aim  of  the 
regulation  was  not  to  disqualify  any  competent  worker,  and 
that  ex  officio  charge  alone  would  not  be  recognised  by  the 
examiners.  A  further  query  related  to  a  slight  difference 
in  the  wording  of  the  qualifications  necessary  for  obtaining 
the  two  classes  of  certificates.  In  the  case  of  mechanical 
engineers,  apprenticeship  or  pupilage  is  demanded  ;  in  that 
of  electrical  engineers,  the  words  "  practical  experience 
equivalent  thereto"  have  been  inserted.  The  fear  was 
expressed  that  this  might  make  it  easier  for  a  mechanical 
engineer  to  get  an  electrical,  than  for  an  electrical  engineer 
to  get  a  mechanical  engineer's  certificate.  It  was  shown  that 
this  fear  was  groundless,  as  was  also  that  with  regard  to 
the  relative  proportions  of  mechanical  and  electrical  engineers 
upon  the  l^oard  of  Examiners. 

It  was  felt  on  all  sides  that  the  points  dealt  with  were 
only  of  a  temporary  nature,  and  that  in  a  comparatively 
short  time  all  mining  engineers  on  the  Rand  would  have 
both  electrical  and  mechanical  attainments,  which  hitherto 
had  largely  ])een  held  by  distinct  persons. 

This  will  only  be  following  what  has  been  the  trend  in 
other  directions ;  the  specialised  electrician  in  whatever 
groove — if  the  work  on  which  he  is  engaged  is  important  and 
successful — must  either  qualify  as  an  all-round  engineer  for 
that  particular  branch  of  engineering,  or  allow  the  smarter 


engineers  of  the  industry  to  oust  him  by  themselves 
acquiring — in  addition  to  their  general  information — the 
special  knowledge  which  he  possesses.  Electrical  knowledge 
forms  an  excellent  entrance  into  many  engineering  fields, 
but  it  is  only  an  entrance.  An  electrician  or  a  purely  elec- 
trical engineer  has  in  the  industrial  world  a  certain  not  very 
high  value ;  if  he  wishes  to  win  his  way  to  a  high  and 
thoroughly  responsible  position  he  must  be  ready  to  qualify 
in  all  the  details  of  the  department  of  engineering  of  which 
his  specialised  knowledge  forms  a  part,  and  not  be  content 
with  his  electrical  attainments. 


On  one  or  two  occasions  we  have  felt 

Wanted :  British  compelled  to  criticise  those  responsible  for 

Fairness  in       giving  out  public  contracts  for  electrical 
the  Canadian  -,  .        .  .     .  „ 

^    ,    .  and   engmeermg   work   m    some    of    our 

Colonies,  for  their  lack  of  elementary 
fairness  towards  outside  tenderers.  We  need  not  recall  the 
details  in  these  pages,  but  they  are  brought  vividly  before 
our  minds  once  again  by  some  comments  appearing  in  the 
editorial  notes  of  our  contemporary  the  Canadian  Electrical 
Neivs,  under  the  title  "Bad  Business  Form."  We  have  no 
information  to  tell  us  what  particular  contract  is  here 
lef erred  to,  nor  do  we  know  whether  the  successful  tenderer 
was  a  Canadian  or  an  English  firm  ;  but  that  can  make  no 
difference,  for  obviously  there  has  been  a  transgression  in 
breach  of  one  of  the  commonest  of  business  principles.  Our 
contemporary  occasionally  hears  complaints  from  manu- 
facturers and  others  who  deal  in  electrical  apparatus  "  that 
they  do  not  receive  fair  treatment  when  tendering  for 
municipal  or  other  work  in  Canada."  We  were  under  the 
impression  that  when  we  uttered  a  complaint  on  behalf  of 
British  tenderers  regarding  the  same  Dominion  our  contem- 
porary failed  to  see  the  reason  for  our  protest.  That  our 
information,  on  the  whole,  was  not  far  from  the  truth  is, 
however,  borne  out  now  by  the  rumours  that  reach  the 
editor  first-hand  in  Toronto.  An  aggrieved  manufacturer 
has  placed  before  him  the  circumstances  of  a  recent 
experience  in  which,  "  following  the  submission  of  a  tender 
for  the  supplies  required,  further  and  confidential  informa- 
tion was  asked  after  the  contracts  were  let — this  latter  fact 
being  kept  secret  from  this  particular  tenderer."  The  firm 
happens  to  be  located  in  the  United  States,  but  it  solemnly 
asserts  that  after  such  treatment  as  this  it  will  not  again 
tender  for  Canadian  business.  No  doubt  there  will  be  some 
who  will  feel  satisfied  with  this  result,  whether  they  so 
express  themselves  or  not ;  but  our  contemporary  obviously 
regrets  that  "  our  municipalities  and  private  companies  in 
general  thus  lose  the  benefit  of  this  healthy  competition." 
The  Electrical  Neivs  goes  on  to  add  the  opinion  that  such 
practices  are  not  in  accord  with  the  most  approved  business, 
methods  of  the  present  century,  and,  quite  apart  from  the 
moral  side  of  the  question,  they  will  "  in  many  ways  tend  to 
retard  the  progress  of  electrical  operations  in  our  Dominion."" 
"  That  these  negotiations  were  in  charge  of  a  recognised 
electrical  engineer  intensifies  rather  than  condones  the 
objectionableness  of  such  a  course.  Professional  self-respect, 
we  think,  should  be  sufficiently  strong  to  render  any  engineer 
superior  to  the  pursuit  of  a  line  of  action  that  smacks  of 
sharp  practice." 

We  are  entirely  at  one  with  our  contemporary  in  it& 
criticism,  and  we  hope  that  its  protest  will  help  toward 
ensuring  a  larger  degree  of  fairness  in  the  future. 

Experience  has  shown  beyond  all  dispute  that  British 
electrical  manufacturers — excepting,  perhaps,  in  one  or  two- 
specialised  cases — must  be  "  right  there  "  with  technical 
and  commercial  representatives  capable  of  submitting  tenders- 
speedily  and  in  complete  form,  because  the  period  for  which 
contracts  are  open  is  short.  But  the  suspicion  that  all  is- 
uot  fair  and  above  board  may  form  another  argument,  not 
so  far  previously  employed,  in  favour  of  being  on  the  spot : 
first,  so  as  to  keep  on  the  track  of  a  contract  until  it  has 
passed  through  critical  stages,  and,  secondly,  in  order  to  see 
that  no  information  is  divulged  after  the  "  other  man  "  has- 
secured  a  success.  But  it  may  have  yet  another  effect  by 
leading  British  firms  to  adopt  the  attitude  of  the  U.S.  firm 
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mentioned  above,  and  leave  the  market  severely  alone  I  Our 
manufacturers  can  mak(;  the  best  of  electrical  and  other 
machinery  and  goods  suitable  for  Canadian  service,  at  lower 
prices  than  obtain  in  a  country  where  wages  are  so  high. 
They  are  anxious  to  (compete  for  the  classes  of  business  for 
which  they  are  well  litted  ;  they  have  shown  in  a  number  of 
cases  that  they  can  successfully  do  so.  We  have  it,  on  the 
autliority  of  our  own  special  representative  in  Canada,  that 
Britisli  manufactures  can  be  obtained  promptly,  notwith- 
standing the  thousands  of  miles  of  ocean  to  be  traversed. 
Our  promises,  it  is  found,  can  be  relied  upon  for  specially- 
made  lines,  and  for  standard  lines  our  firms  could  compete  by 
keeping  stocks  there.  British  electrical  manufacturers  want  to 
do  a  better  business  with  Canada.  The  curve  recently  pub- 
lished in  our  "  Canadian  Notes,"  and  the  statistics  which 
appear  on  another  page  of  this  issue,  show  just  where  we  stand. 
\V'e  all  recognise  the  vastness  of  the  electrical  opportunity  that 
is  coming,  consequent  upon  present-day  developments,  but 
Britishers  certainly  will  expect  of  their  Canadian  kith  and 
kin  that  they  will  not  play  them  false. 


I 


Our  contemporary,  the  5m&«r2e  CownVr, 

ton  1  ions  0      ^^xes    garcastic  about   certain   conditions 
Contract.  „  ,.  i   ,        ,      t.^ 

of  contract  put  forward  by  the  Metro- 
politan Water  and  Sewerage  Board,  and  deduces  that  the 
advisers  of  that  Board  have  been  influenced  by  reading 
"  Alice  in  Wonderland." 

The  fact  that  the  condition  in  question  has  appeared  in 

connection  with  most  of  the  public  tenders  in  this  country 

for    many  years,  together    with    other   conditions    equally 

fantastic  and  iniquitous,  does  not  seem  to  be  known  to  our 

contemporary,  which  approaches  the  question  with  the  open 

mind  and  fresh  judgment  which  one  would  naturally  expect 

in  a  new  and  breezy  country.     The  authority  in  question  in 

inviting  offers  for  the  construction  of  a  dam,  lays  down  the 

conditions,  familiar,  alas,  to  our  readers,  but  apparently  novel 

in  Australia  : — 

If  in  the  execution  of  the  works  it  shall  be  found  that  anything 
has  been  omitted  or  misstated,  either  in  the  drawing's  or  specifica- 
tion, which  is  necessary  for  the  proper  performance  and 
completion  of  any  part  or  parts  of  the  works,  the  contractor  shall, 
at  his  own  expense,  execute  the  same  and  provide  whatever  may  be 
requisite  for  so  doing. 

Our  contemporary  speaks  of  it  as  "  an  exquisite  little  bit 
of  fun." 

It  does  not  mention  whether  the  engineer  to  the  authority 
is  sole  arbitrator  as  between  itself  and  the  wretched  con- 
tractor ;  but  if  the  conditions  are,  as  w'e  expect,  modelled 
upon  the  highest  English  practice,  we  should  think  that 
important  provision  will  not  have  been  omitted.  The 
Brisbane  Courier  remarks  that  "  Any  contractor  who  s^'gns 
such  a  clause  must  do  so  with  a  firm  reliance  upon  the  good 
offices  of  some  '  friends  at  court.'  " 

Therein  doubtless  lies  the  grand  secret  which  keeps  a 
select  few  of  the  contracting  or  constructive  men,  the  "master 
builders  "  of  the  age,  outside  the  Bankruptcy  Court. 

We  are  glad  to  reflect  that  the  "Model  Conditions  of  Con- 
tract" of  the  I.E.E.  exclude  these  scandalously  unfair  con- 
ditions, and  we  hope  to  live  to  see  the  day  when  no  Court  of 
Law  will  enforce  them.  Even  now  there  is  hope,  for  the 
Courts  have  recently  found  that  an  "  engineer "  may  not 
hinder  a  contractor  from  laying  tram-rails  and  at  the  same 
time,  as  sole  arbitrator,  fine  him  for  delay  in  carrying  out 
the  work. 

Also  it  has  been  found  that  by  going  to  law  and  calling 
the  engineer  as  a  witness,  you  can  thereby  deprive  him  of  the 
privilege  of  being  judge  in  his  own  cause. 

We  look  forward  to  the  time  when  municipal  and  con- 
sulting engineers  will  design  and  specify  their  works 
correctly,  and  consequently  be  able  to  dispense  with  condi- 
tions which  throw  all  the  responsibility  for  their  own  work, 
in  addition  to  his  proper  duties,  upon  the  unfortunate 
contractor.  They  will  then  have  to  be  trained  more  as 
broad-minded  and  capable  engineers,  and  less  as  narrow 
pettifogging  lawyers.  And,  of  course,  they  will  have  to 
be  given  remuneration  which  will  render  them  independent 
of  the  inducements  to  be  just,  at  which  our  contemporary 
hints. 


Tmk  New  Mines  and  W'ork.s  Act,  i'jll. 
The  >'ew  introduced  by  tlie  South  African  Govern- 
latior.s  in       ment  last  year, contains  regulations  oealmf/j 

South  Africa,  with  elevators,  lifts  or  hoists,  as  they  are 
variously  termed,  and  the  control  of  these 
now  comes  under  the  Mines  Dejjartment.  In  S^^nth  Africa, 
as  well  as  in  Australia,  the  Mines  Department  has  two  classes 
of  Inspectors,  one  a  mining  engineer,  and  the  rather  a 
mechanical  and  electrical  engineer  who  is  called  an  In.spectC'r 
of  Machinery.  It  is  the  latter  who  is  to  te  resj^onsible  in 
future  for  the  safe  working  of  all  elevators  wherever  they 
may  be  employed. 

So  far  as  the  Regulations  themselves  are  concerned,  we  do 
not  think  there  is  anything  that  is  not  already  included  in 
the  specifications  of  first-class  makers  of  hoists,  and,  as  a 
matter  of  fact,  they  seem  to  apply  more  to  the  owners  of 
elevators,  to  ensure  that  they  shall  be  properly  worked  and 
cared  for,  and  under  the  Act  the  Inspectors  are  given  a  good 
deal  of  power  in  this  respect.  Every  elevator,  for  instance, 
is  to  be  in  charge  of  a  competent  person  of  not  less  than 
16  years  of  age,  with  at  least  one  month's  training  by 
another  competent  person  ;  he  must  not  leave  his  pest 
unless  relieved  by  another  operator ;  and  he  must  be 
removed  by  the  owner  if  the  Inspector  deems  him  incompe- 
tent or  disqualified  to  work  the  elevator. 

Due  notice  must  be  given  to  the  Inspector  of  all  new 
elevators  to  be  installed,  old  ones  replaced,  or  repairs  effected, 
and  they  are  not  to  l>e  put  to  work  until  they  have  been 
inspected  and  a  certificate  has  been  granted.  This  certificate 
is  to  be  placed  in  a  framed  and  glazed  locked  case  fixed 
inside  the  elevator  car,  and  must  have  on  it  the  date  of  the 
inspection  and  the  maximum  number  of  persons  allowed  to 
ride  on  the  car.  The  maker's  name  must  also  be  fixed  in  the 
car,  so  as  to  be  easily  observable.  A  number  of  rules  deal 
with  the  construction  of  hatchways,  all  guarding  against  the 
possibility  of  persons  falling  into  them,  the  construction  of 
gates,  locking  or  fastening  the  same,  eflSciently  substantial 
construction  of  overhead  work,  guide-rails,  &c. 

In  the  case  of  "  push-button  "  elevators,  it  is,  of  coarse, 
not  necessary  for  an  operator  to  be  in  attendance,  but  the 
doors  or  gates  at  landings  are  to  be  so  secured  that  no  door 
or  gate  can  be  opened,  or  remain  open,  except  when  the  car 
is  at  that  landing  ;  which  is,  of  course,  the  usual  method  of 
construction. 

The  rules  are  very  particular  in  regard  to  ropes,  and  each 
elevator  must  have  at  least  two  ropes,  either  independently 
connected  or  connected  through  a  hinged  bracket.  The 
rules  relating  to  the  ropes  and  inspection,  which  appear 
elsewhere  in  this  issue,  will,  we  thmk,  be  of  interest. 

With  regard  to  speed,  the  maximum  is  400  ft.  per 
minute,  except  in  the  case  of  an  elevator  which  runs  SO  ft. 
or  more  without  a  stop,  which  may  run  up  to  600  ft.  per 
minute.  A  clear  space  of  3  ft.  must  be  left  between  the 
boitom  of  the  hatchway  and  the  underside  of  the  car  when 
it  is  at  the  bottom  landing,  and  "  there  shall  be  placed  sub- 
stantial buffer  springs."  The  same  distance  must  be  allowed 
at  the  top,  which  is  increased  to  5  ft.  when  the  car  runs  at  a 
speed  of  o50  ft.  per  minute. 

Safety  devices  in  the  shape  of  speed  control,  safety 
catches  for  catching  and  holding  the  car — these  to  be 
capable  of  holding  the  car  and  twice  its  maximum  load — 
and  automatic  stops,  which  must  stop  the  car  either  at  the 
top  or  the  bottom  before  it  has  passed  the  landing  by  a 
distance  of  2  ft.,  must  all  be  provided. 

The  same  regulations  practically  apply  to  goods  elevators, 
with  the  addition  that,  if  fitted  with  rails  on  the  floor,  these 
must  be  countersunk,  and  they  must  be  provided  with  gates, 
bare  or  doors  to  prevent  goods  rolling  out. 


The  Ratinj 


It  is  not  often  that  a  decision  which  has 

,  _,  remained  unQuestioned  for  nearlv  20  years 

of  Traunvajs.  ,   ,     ,        ,      ^  ;     .         , 

IS    overruled    by   the   Ccurt   of    Appeal. 

Such,  however,  has  lieen  the  fate  of  Swansea  Improvements 

and  Tramway  Co.  r.  Swansea    Urban    Sanitary   Authority 

(1892),  Q.B.  857,  where  it  was  laid  down  that  the  land 

occupied  by  a  tramway  was  not  "  used  only  as  a  railway  " 
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withm-the  meaiiing  of  the  PHblic  Health. Act,  and  tlitit  the 
appeHants  were  mi  eiVtitl4>d  to  be  rated  in  respect  of  it  in 
tlVe  pro]>ovtion  of  one-fonrtli  part  only  of  its  net  annual  value. 
As  many  of  our  readers  are  aware,  laud  used  as  a  railway  is 
relieved  of  mtes  by  being  oiiarged  thereto  at  only  one  quarter 
of  its  rateable  value.  In  181>2  tramAvays  were  held  not  to 
be  entitled  to  the  same  privilege  on  the  ground  that  tramways 
were  something  essentially  different  from  railways,  and 
that  the  liCgislature  could  not  have  intended  to  include  both 
under  the  term  railway. 

This  decision,  however,  has  been  much  blown  upon  in 
recent  years,  and  is  now  finally  overruled  by  a  case 
reported  in  our  "  Legal "  columns  this  week — namely, 
Metropolitan  Electric  Tramways,  Ltd.,  r.  Tottenham 
U.B.C.  It  appeared  that  the  tramway  property  of  the 
company  in  Tottenham  was  rated  at  £4,575,  u])on  which 
a  I'ate  of  £49()  was  demanded.  The  company  refused 
to  pay  more  than  a  quarter  of  this  sum,  and  the 
case  eventually  reached  the  Court  of  Appeal.  It  transpired 
th^t  certain  light  railways  of  the  company  in  the  same 
district  were  rated  at  the  lower  figure,  as  it  was  admitted 
that  they  were  "railways"  in  the  sense  of  the  Act  of  1875. 
In  an'iving  at  the  conclusion  expressed  in  the  judgment  of 
the  Court,  Lord  Justice  Farwell  adopted  the  view  of  Sir 
ftorell  Barnes  upon  the  question  whether  a  tramway  is  a 
railway  : — "  Physically  it  seems  to  me  that  it  is  a  railway ;  it  is 
a  road  containing  rails  on  which  vehicles  must  travel  in  the 
Ordinary  way  in  which  railway  traffic  is  conducted."  Those 
observations  applied  to  the  facts  of  the  present  case.  Further 
oU  he  said,  "  I  have  difficulty  in  appreciating  exactly  what 
is  meant  by  putting  in  the  words  'constructed  as  a  railway.' 
If .  it  means  constructed  as  a  railway  in  fact,  it  seems  to  me 
■that  their  own  statement  in  argument  shows  that  this  case 
«6jnes  within  that  definition.  If  it  is  meant  to  say  that  it 
must  be  constructed  as  a  railway  to  which  all  the  railway 
legislation  applies,  I  do  not  find  those  words  there,  and  it  does 
not  seem  to  me  that  it  is  necessary  to  put  such  a  construction 
upon  the  Act." 

This  decision  appears  to  us  to  be  consonant  with  justice 
9,nd  common  sense.  ,  The  general  scheme  of  a  well-developed 
•rating  system  should  be  to  make  the  occupiers  of  property 
most  benefited  by  the  expenditure  of  the  district  rates  liable 
to  be  rated  at  the  higher  rate,  while  the  occupiers  of  classes  of 
property  less  benefited  should  be  rated  at  the  lower  rate.  The 
decision,  too,  is  of  enormous  importance  to  companies  like 
that  which  was  courageous  enough  to  prosecute  the  appeal. 


ELECTRICAL    LAW    IN    THE    BRITISH 
DOMINIONS. 


[from  otjR;  legal  contributor.] 


The  I.E.E. 


We  are  glad  to  announce  elsewhere  in 
this  issue  that  the    Institution   of   Elec- 
trical' Engineers  will   this  year   hold  a  summer   meeting  : 
this  is  one  of  the  items  of  the  programme  of  progress  which 
has  been  before  the  Council  for  some  time  past,  and  will  be 
.welcomed  as  a   foretaste   of   the  benefits    to   follow.     It  is 
i.true  that  the  Institution  has  on  several  previous  occasions 
organised  summer  excursions,  but  these,  with  one  exception, 
have  taken  the  form  of  tours  abroad,  and  all  have  involved  an 
expenditure  which  has  necessarily  limited  the  numbers  of  the 
party  to  a  tery  small  percentage  of  the  membership.  Moreover, 
■  each  tour  has  been  special  in  itself,  and  the  practice  has  not 
■■-been  regarded  as  a  normal  feature  of  the  year's  doings. 
^-    Now,  however,  we  take  it  that  the  holding  of  a  summer 
meeting  is  to  become  a  matter  of  routine,  and  we  hope  that 
the    experience    gained    this    year    will    prove    that    the 
■■^opportunity  of  pa;ssing  a  few  days  together  for  profit  and 
■pleasure  is  heartily  welcomed  by  the  members,  and  that  a 
very    large     attendance     will    be    recorded.       The    great 
popularity  of  the   Institution's  annual   dinner,  which  this 
■year  especially  was  so  admirably  planned  and  conducted,  is 
no  doubt   largely  due   to  the  feature  by  which  it  is  dis- 
tinguished fronv other  functions  of  a  like  nature — the  pro- 
vision for   a  social  reunion — and  this  augurs  well  for  the 
success  of  the  summer  meeting. 

Beyond  the  fact  that  it  will  take  place  at  Glasgow,  in  the 

middle  of  June,  no  details  have  been  announced — we  do  not 

■know,  indeed,  that  a  programme  has  yet  been  fornuilated. 

|-'' However,  there  is  no  lack  of  interesting  material  for  visits 

-in  the  neighbourhood,  and  we  do  not  supjwse  there  will  be  a 

shortage  of  papers  for  discnjsion. 


The  above  subject  is  of  increasing  importance  to  English 
manufacturers  of  electrical  machinery,  in  view  of  the  large- 
ness of  their  volume  of  exports  to  the  markets  of  the 
Dominions. 

Although  questions  relating  to  the  legal  authority  under 
which  electricity  may  be  supplied  are  of  local  rather  than  of 
Imperial  interest,  it  may  be  sometimes  important  for  those 
who  are  connected  with  electrical  manufacturing  to  be  in- 
formed as  to  how  far,  and  by  what  authority,  electricity  may 
be  supplied  in  various  parts  of  the  Emi3ire.  8uch  informa- 
tion, especially  with  regard  to  our  more  distant  and  less 
well-known  Dependencies,  is  not  easily  obtained.  No  doubt 
copies  of  every  ordinance  and  Act  may  be  seen  and  studied 
at  the  Colonial  Office  ;  but  those  august  precinclis  are  not 
within  the  reach  of  all.  Further,  in  order  to  find  all  the 
legislation  concerning  electricity  in  any  particular  colony,  it 
is  necessary  to  wade  through  all  the  statutes  and  ordinances 
for  the  colony  ;  for  it  often  happens  that  earlier  measures 
are  much  modified  by  later  legislation,  and  in  many  cases 
the  labour  of  the  student  is  not  saved  by  reliable  indices. 

In  these  circumstances  a  synopsis  of  electrical  legislation 
in  the  more  important  colonies  of  the  Empire  may  be  found 
useful  to  readers  of  the  Electrical  Review.  It  does  not 
purport  to  be  an  exhaustive  treatment  of  all  the  material 
statutes  and  ordinances  relating  to  electricity  ever  passed  in 
every  dependency.  Thus  it  makes  but  casual  reference  to 
the  various  measures  which  have  been  rendered  necessary  for 
the  purpose  of  introducing  the  use  of  electrical  power  on 
tramways,  and  it  does  not  deal  in  any  w^ay  with  telegraphic 
or  telephonic  legislation.  It  is  hoped,  however,  that  the 
summary  will  be  found  useful  to  any  person  who  desires  to 
know  something  of  the  law  relating  to  electric  light  and 
power  in  all  the  more  important  colonies. 

It  is  proposed  to  deal  with  the  various  Dominions  in  the 
following  order  : — 

1,  New  South  Wales;  2,  Queensland;  3,  Victoria;  4, 
South  Australia ;  5,  Western  Australia ;  G,  British 
Columbia  ;  7,  British  Guiana  ;  8;  Canada  ;  9,  New  Bruns- 
wick ;  10,  Ontario ;  11,  Quebec;  12,  Nova  Scotia;  13, 
Cape  Colony  ;  14,  Ceylon  ;  15,  Jamaica  ;  16,  Orange  Eiver 
Colony;  17,  Natal;  18,  New  Zealand;  19,  Southern 
Rhodesia  ;  20,  Tasmania  ;  21,  Trinidad  and  Tobago. 

1.  New  South  Wales. — There  does  not  seem  to  be  any 
general  legislation  relating  to  the  supply  of  electricity  on  the 
statue  book  of  New  South  Wales.  The  treatment  which  is 
likely  to  be  accorded  to  electrical  undertakers  whether 
private  or  municipal,  may,  however,  be  gathered  from  the 
Municipal  Council  of  Sydney  Electric  Lighting  Act,  No.  23, 
of  189G.  That  Act  is  entitled  "  an  Act  to  enable  the  Muni- 
cipal Council  of  Sydney  to  light  the  streets,  also  private  and 
public  places  of  the  City  of  Sydney  with  the  electric  light, 
and  also  places  outside  the  said  city,  and  to  exercise  all 
powers  necessary  for  such  purposes,  and  for  the  above  pur- 
poses to  raise  by  debentures  the  sum  of  £250,000." 
Sec.  3  of  the  Act  provides  that  "  it  shall  be  lawful 
for  the  Council  to  generate  and  supply  electricity  for 
any  public  or  private  purposes,  or  for  any  public 
purposes,  and  any  private  purposes  within  the  limits 
of  the  City  of  Sydney.  Provided  that  electricity  may 
be  supplied  outside  the  said  limits  in  manner  hereinafter 
set  forth."  Sees.  14-18  confer  upon  the  Council 
the  right  to  break  up  streets,  &c.,  for  the  purpose  of  laying 
their  installation.  In  the  course  of  this  work  they  are  bound 
to  give  all  the  notices,  &c.,  which  are  rendered  obligatory 
upon  undertakers  who  supply  electricity  under  provisional 
order  in  this  country.  Sec.  19  contains  a  provision  to 
the  effect  that  in  the  exercise  of  their  powers  the  Council 
must  do  as  little  damage  as  possible,  and  must  pay  com- 
pensation for  all  damage.  A  similar  clause  apjrtears  in  pro- 
visional orders  in  England  ;  but  the  statute  under  notice 
contains  the  following  proviso : — "  Provided  that  the 
Council  may  in  all  cases  be  at  liberty  to  set  up  by  way  of 
defence  or  in  mitigation  of  damages,  as  the  case  may  be, 
that  the  person  claiming  compensation  has  by  his  own  act. 
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neglect  or  default  cauBCsd  or  oontnbntcd  to  the  damages  in 
respect  of  which  he  claims  to  be  compensated."  The  pro- 
visions of  this  Act  which  render  it  obligatory  up<jn  the 
Council  to  furnish  a  supply  '*  without  fear  or  favour,"  follow 
closely  upon  the  lines  of  our  Electric  Lighting  Acts, 

(To  be  contimied.) 


NOTES  FROM    CANADA. 


[from  ouh  special  corrkhpondknt.] 


MAAiTUJiA  is  about  to  appoint  a  "  Public  Service  Com- 
mission "  for  the  Province,  which  is  to  look  after  steam  and 
electric  railways,  gas  and  electric  lighting,  telegraphs,  tele- 
phones and  other  "  public  utilities  "  as  they  are  called  in 
this  country. 

A  proposal  is  on  foot  to  make  a  canal  commencing  at  Lake 
St.  Francis,  at  a  point  about  40  miles  south-west  of  Montreal, 
which  would  divert  practically  the  whole  of  the  St.  Lawrence 
River  at  that  point,  and  run  it  into  the  Ottawa  River,  close 
to  Isle  Perrot.  This  canal  would  be  about  1 2  miles  long, 
and  there  would  be  one  lock  for  navigation  purposes.  The 
total  fall  would  be  about  85  ft.,  and  the  theoretical  power 
available  would  be  something  like  960,000  h.p. 

So  far  as  electrical  engineers  and  manufacturers  are  con- 
cerned, it  may  be  said  that  in  this  country  there  seems  to  bs, 
at  the  present  time,  a  general  awakening  to  the  fact  that 
electrical  work  here  is  not  at  its  best,  and  that  much  of  the 
apparatus  and  many  of  the  methods  employed  are  neither 
so  satisfactory  nor  so  safe  as  they  might  be. 

The  proposed  formation  of  "  Commissions  "  in  various 
parts  of  the  country  to  control  electrical  work  is  an  evidence 
of  this  recognition,  and  that  the  next  few  years  will  see  a 
great  improvement  in  the  standard  of  work  cannot  be 
doubted. 

The  present  rules  governing  practically  all  installation  work 
in  Canada  are  those  of  the  Canadian  Fire  Underwriters' 
Association,  a  body  which  itself  has  borrowed  these  rules  from 
a  similar  association  in  the  United  States.  Now,  while  it  is 
true  that  these  same  rules  are  approved  by  the  American 
Institute  of  Electrical  Engineers  and  others,  a  careful 
perusal  of  them  already  shows  that  only  materials,  fittings, 
&c.,  which  are  standard  in  America  are  taken  into  serious 
consideration,  and,  besides  this,  a  separate  pamphlet  is  pub- 
lished of  "  approved "  apparatus  and  fittings  made  by 
various  firms — every  one  of  these  firms  being  American. 

As  an  instance,  it  may  be  stated  that  metal  conduit  is 
required  to  have  a  minimum  wall  thickness  equal  to  that  of 
gas  and  water  pipes,  whereas  the  Engineering  Standards 
Committee  in  England,  even  for  the  "  hea\7 "  class  of 
conduit,  require  a  wall  which  is  much  thinner  than  this. 

Fire  insurance  companies  are,  naturally,  not  especially 
interested  in  furthering  the  interest  of  the  electrical 
industry,  and  therefore  they  only  consider  in  their  rules  such 
materials  and  methods  as  are  to  hand.  Again,  the  average 
contractor  does  not  go  out  of  his  way  to  find  materials  or  to 
adopt  methods  which,  if  he  went  to  the  trouble  of  inquir- 
ing, might  (or  might  not)  receiAe  the  approval  of  the  fire 
underwriters.  He  also  takes  what  is  ready  to  his  hand,  and 
the  importers  of  electrical  apparatus,  seeing  the  rules,  do  not 
risk  losing  over  a  lot  of  material  which,  for  all  they  know, 
might  not  be  allowed. 

There  is  a  probability,  however,  that  before  long  other 
rules  may  be  published  by  some  recognised  public  body  on 
lines  to  which  the  fire  insurance  companies  can  hardly  take 
exception,  which  will  give  electrical  manufacturers  wider 
opportunities,  and  it  will  be  then  that  the  British  manu- 
facturers should  be  able  to  step  in  with  ready-made  material 
and  apparatus  which  can  comply  with  such  rules,  as  there  is 
a  growing  tendency  to  favour  European  practice  in  many 
respects. 

The  writer  of  these  notes  is  trying  to  arouse  public 
opinion,  though  the  technical  Press,  on  the  desirabiUty  of  an 
Engineering  Standards  Committee  being  formed  in  Canada 
on  the  lines  of  the  British  one,  so  that  definite  standards, 
international  in  character  wherever  possible,  may  be  adopted. 


as  in  u  few  years  the  present  system  of  framing  and  adopt- 
ing standards  in  this  coimtrv  will  tend  to  senous  cxiDfiiSiOii. 

Further  than  this,  American  impfirts  uf  eogineerinf?; 
inaterials  and  apparatus  to  Canada  preponderate  so  largely 
over  British  that,  if  this  6tat<-  of  things  ••outiuuea  for 
several  years  longer,  almost  evcrythin^r  will  be<.-ome  auto- 
matically standardised  on  American  linfrs.  to  the  j-^reat 
disadvantage  of  the  British  manufacturer. 

The  question  of  putting  all  overhead  wires  uadergrouud 
in  the  busy  parts  of  the  larger  towns  and  cities  here,  which 
has  already  been  referred  to  in  these  notes,  Ls  beine 
dealt  with  in  a  more  businesslike  way  than  hitherto. 

The  Dominion  Government  is  <ronsidering  th';  question, 
and  in  Ontario  several  of  the  more  iniix)rtant  places  such  a.s 
Toronto,  Hamilton,  <!iic.,  are  seeking  powers  from  the 
Legislature  to  enable  them  to  wmpel  all  electric  light, 
telegraph  and  telephone  companies  to  put  their  wires  under- 
ground. The  method  proposed  is  that  the  municipalities 
should  build  the  conduit  subways  and  that  the  various 
companies  should  pay  a  rental  for  such  portions  as  they  need. 

In  regard  to  water-powers,  a  new  phase  seems  to  be 
developing  itself  here.  Formerly,  the  making  of  canals 
was  one  thing  and  the  utilisation  of  the  water- 
p<)wer  thereby  secured  was  another  and  secondary  con- 
sideration. Now,  however,  it  is  probable  that  the  two 
items  will  be  looked  at  in  their  relation  to  each  other, 
and  a  canal  will  be  built  on  such  lines  as  will  provide 
the  maximum  amount  of  water-power  possible  under  any 
given  circumstances.  The  sale  of  such  water-power  will,  in 
many  cases,  go  towards  repaying  the  cost  of  making  the 
canal.  Undoubtedly  it  is  high-tension  transmission  at 
potentials  in  the  region  of  100,000  volts  which  readers  such 
an  idea  possible,  as  only  by  this  means  could  a  large  amount 
of  power,  itself  located,  perhaps,  in  a  sparsely -[X)pnlated 
district,  be  utilised. 


NOTES    ON    RENEWING    TUBES    IN 
BABCOCK    &    WILCOX    BOILERS. 


By  WALTER  E.  ROGERS,  A.M.I.E.E. , 


So  universal  and  world-wide  has  become  the  adoption  and 
use  of  the  Babcock  water-tube  boiler,  that  it  is  no  unusual 
thing  for  us  of  the  electrical  profession  to  find  ourselves,  in 
some  outlandish  quarter  of  the  world,  suddenly  called  upon 
to  take  charge  of,  or  supervise,  the  repairs  to  a  battery  of 
the  above  type  of  steam  generators. 

Assuming  that  the  necessary  tools  and  materials  are  avail- 
able, and  that  a  tube  in  the  lower  row  of  a  nest  has  blistered 
and  punctured,  proceed  as  follows  : — From  inside  the  furnace 
chamber,  with  the  aid  of  a  chain-wheel  tube  cutter,  cut  the 
faulty  tube  immediately  below  the  blister,  i.e.,  at  the  side  of 
the  blister  remote  from  the  boiler  front.  Repeat  the  cutting 
operation  as  close  up  to  the  front  of  the  boiler  as  is  possible  : 
we  thus  have  the  portion  of  the  tube  containing  the  blister 
completely  free  for  removal  through  the  furnace  door.  The 
remaining  portion  of  the  tube  should  then  be  cut  each  side 
of  the  fiame  bridges  or  compartments.  Finally,  the  header 
caps,  back  and  front  opposite  the  particular  tube  concerned, 
having  been  removed,  the  ends  of  the  tube  should  be  split 
with  a  hammer  and  chisel,  care  being  taken  not  to  damage 
the  seatings  in  the  headers  whilst  carrying  out  the  splitting 
process.  Usually,  after  two  slits  have  been  made  in  the  ends 
of  the  tube,  approximately  2  in.  apart,  it  is  an  easy  matter, 
with  a  bar  some  2  ft.  long,  to  depress  or  bend  in  the  ends  of 
the  split  tube,  usuig  the  front  or  edge  of  the  header  as  the 
fulcrum  point  for  the  bar  aboA  e  mentioned.  The  point  where 
a  tube  generally  blisters  or  fails,  is  approximately  1  ft.  6in. 
to  2  ft.  in  front  of  the  fiame  bridge. 

After  having  examined  the  header  seatings  to  see  that 
they  ai-e  undamaged  and  clean,  ready  for  a  new  tube  to  be 
expanded,  the  new  tube  may  be  inserted  through  the  front 
header.  Care  must  now  be  taken,  before  commencing  to 
expand  the  tube  on  to  the  seating  in  the  header,  to  see  that 
the  ends  of  the  tube  project  at  least  i  in.  through  the  seata, 
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to  allow  for  bellnion tiling'  over  after  the  tube  has  been  well 
e"xpaaded.  Also,  the  tnbe  should  be  securely  chocked  or 
scotched  between  its  end  and  the  inner  side  of  the  headers 
facino:  a  cap  joint ;  this  prevents  the  tube  being  driven  too 
far  throutrh  the  seating  when  the  mandrel  is  driven  into  the 
expanding  tool.  Incidentally,  when  withdrawing  an  old  or 
inserting  a  new  tube,  care  must  bo  exercised  not  to  damage 
the  flame  bridges, 

80  far  I  have  described  what  is  quite  a  simple  proceeding, 
involving  uo  great  difficulty.  Unfortunately,  it  is  not 
always  a  tube  in  the  accessible  lower  row  which  it  is  neces- 
sary to  renew.  Should  a  tube  in  the  second  row  be  at  fault, 
1  consider  it  prudent  on  economical  grounds  to  scrap  the 
one  below  as  well ;  we  thus  have  two  tubes  to  renew,  but 
the  additional  cost  of  the  extra  tube  will  generally  be  less 
than  that  disclosed  by  an  examination  of  the  time  sheets 
after  a  second  row  tube  has  been  renewed  without  scrapping 
its  lower  neighbour.  Of  course,  I  am  only  here  referring  to 
bad  cases,  where  the  tubes  are  badly  hogged,  blistered  or 
"  skellerd,"  as  a  Yorkshireman  would  say.  Assuming,  how- 
ever, that  we  intend  to  remove  the  faulty  tube  without  inter- 
fering with  others,  commence  by  splitting  both  ends  of  the 
faulty  tube,  as  already  described,  then  from  the  rear  end 
punch  the  tube  forward  until  the  tube  projects  sufficiently 
far  through  the  front  header  to  enable  it  to  be  turned  round 
by  means  of  pipe  tongs,  or  a  bar  punched  right  through  the 
projecting  end.  Thus,  the  tube  can  be  held  in  such  a  posi- 
tion that  men  in  the  furnace  chamber,  with  a  long  punch 
and  a  striking  hammer,  can  so  reduce  the  dimensions  of  the 
blister,  that  the  tube  will  pass  completely  through  the  front 
seating  orifice  on  its  way  to  the  scrap  heap.  Incidentally, 
the  aforesaid  bar  punched  through  the  end  of  the  tube  serves 
as  a  useful  means  for  attaching  a  set  of  chain  blocks  to  assist 
the  removal,  and  punching  from  the  rear  greatly  facilitates 
this. 


CORRESPONDENCE. 


Letters  received  by  ns  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Corresjwndents  should  forward  their  communi- 
cations at  the  earliest  possible  momeiit.  No  letter  can  be  published 
unless  we  hare  the  writers  name  and  address  in  mir  possession. 


The  Economy  of  Electric  Cooking. 

May  I  trespass  on  your  space  to  reply  to  "  F.  R.  C,"  who 
thinks  I  am  an  enthusiast  and  too  optimistic  about  the 
future  of  electric  heating  ? 

I  am  quite  ready  to  agree  that  it  does  seem  as  if  electi'ic 
heating  of  rooms  is  an  expensive  luxury  ;  but  gas  fires  are 
much  more  expensive  than  coal,  yet  they  are  largely 
used  by  the  middle  classes  in  spite  of  that  and  for  obvious 
reasons.  These  same  reasons  apply,  but  with  more  force  to 
electric  heating. 

This  middle  class  used  not  so  long  ago  to  be  satisfied  with 
a  house  without  a  bathroom  and  with  outside  closets  of  an 
unhealthy  type,  but  in  spite  of  the  higher  cost  they  now 
demand  porcelain  enamelled  baths,  porcelain  hand  basins  in 
the  bedrooms  and  perfect  sanitary  arrangements  indoors. 
For  the  same  reasons  electric  heating  will  certainly  supersede 
gas  heating.  Further,  the  apparent  high  cost  of  the 
hygienic  improvements  is  more  than  counterbalanced  in 
saving  of  life  a^id  doctors'  bills,  F'or  these  reasons,  and 
others  as  weighty,  I  am  optimistic. 

My  chief  point  was,  however,  that  if  electric  cooking  is 
adopted  the  kitchener  or  a  gas  water  heater  is  neither  neces- 
sary nor  desirable.  In  spite  <  f  "  F.  R.  C'.'s  "  affection  for  the 
gas,  I  know  in  my  own  circle  of  two  catastrophes  nearly 
ending  fatally  due  to  a  gas  geyser,  and  T  do  not  think  I  am 
either  unique  or  particularly  unfortunate  as  to  my  friends. 
I  willingly  credit  gas  with  the  ability  to  heat  water,  but  I 
can  also  honestly  credit  it  with  enormous  damage  to  life 
and  property.  I  also  demand  that  the  devil  shall  have  his 
due,  but  I  fear  that  if  this  particular  one  gets  his,  he  will 
liave  a  bad  time  of  it.  • 

Destructive  criticism  is,  however,  easy,  and  I  should  like 
again  to  give  figures  which  should  dispel  any  feelings  that 
electricity  is  incompetent  to  heat  water  with  reasonable 
tiionomy.     The  average  amount  of  water  used  per  person 


per  day  in  London  is  .'^O  gallons,  so  that  a  household  of  five 
persons  may  reasonably  be  assumed,  to  require  laO  gallons 
per  day.  I  assnme  that  half  of  this  at  110°  will  meet  the 
rei^uirements  for  hot  water,  which  I  think  is  reasonable — 
perhaps  liberal. 

The  electric  light  account  for  such  a  household  miglit  be 
about  £6  at  4d.  per  unit,  or  360  units  per  annum,  equivalent 
to  42  watts  taken  day  and  night  all  the  year  round. 

To  produce  the  required  amount  of  hot  water  will  rcquii'c 
about  GOO  watts,  so  that  the  re(]uireinents  of  the  house  will 
be  met  with  a  continuous  supply  of  about  (540  watts,  which 
at  Gd.  per  watt  per  annum  would  cost  £1C.,  or  £10  for  hot 
water  supply. 

This  supply  could  be  laid  on  to  every  room  and  any  sized 
tap  desired  by  "  F.  R.  C."  There  would  be  hot  water  any 
time  of  the  day  or  night,  and  not  so  very  much  dearer  than 
the  kitchener,  taking  it  all  round. 

If  any  of  my  figures  are  unfair,  the  calculation  can  be 
used  for  the  new  ones. 

I  shall  be  happy  to  supply  heaters  for  such  a  quantity  of 
hot  water  at  less  than  the  £5  ;  most  makers  will  quote  a 
lot  less. 

Percy  (xoo«l. 

London,  S.E.,  Fehrnary  10///,  1912. 


In  reply  to  Mr.  Silver's  letter,  I  rsally  must  deny  being 
pessimistic  or  indulging  in  a  "  can't-be-done "  attitude. 
But  I  do  not  believe  that  this  attitude  is  the  cause  of  "  the 
unsatisfactory  state  of  the  electrical  industry."  (The 
expression  is  Mr.  Silver's.)  It  would  be  better  for  the 
electrical  industry  if  the  young  optimists  of  the  ad':'erti8ing 
and  sales  departments  paid  more  attention  to  detail,  and 
made  fewer  preposterous  claims  for  their  wares.  These  glib 
enthusiasts  (there  were  hundreds  at  the  exhibition)  have 
created  a  vast  army  of  disappointed  and  disgusted  con- 
sumers, who,  of  course,  spread  the  mischief  by  warning  all 
their  friends. 

I  agree  with  Mr.  Silver  that  electricity  should  be  used 
where  commercially  possible,  and  this  is  my  precept  and 
practice.  My  letter  was  merely  to  point  out  that,  at  a  penny 
a  unit,  electricity  was  out  of  the  running  for  house-warming 
and  for  the  domestic  hot-water  supply.  Evidence  to  the 
contrary  will  be  very  useful  to  many  of  us.  I  have  in  mind 
two  or  three  consumers  who  tried  electric  house-warming. 
It  would  be  very  difficult  )io\v  to  persuade  those  victims  of 
good  salesmanship  that  electric  cooking  is  successful  from 
every  point  of  view  and  a  boon  and  a  blessing  to  women.  I 
am  glad  that  I  do  not  know  anyone  who  has  ever  triod 
electric  water-heating.  By  the  ordinary  formula,  it  takes 
about  0*25  unit  to  raise  a  gallon  of  Avater  from  60"  to  140°  F. 
My  gas  heater  does  it  for  1*3  cb.  ft.,  i.e.,  0*045d.  and 
supplies  the  taps  in  bedroom,  bathroom  and  scullery. 

Mr.  Silver's  last  paragraph  cannot  be  over-emphasised.  It 
is  business  ability  that  is  required — not  the  smart,  insolent 
irresponsibility  that  now  passes  for  it  in  so  many  instances. 

F.  R.  C» 


Arc  Lani]>  (Span  Wire)  Lowering  Gear. 

We  noted  with  some  surprise  your  correspondent's  letter 
on  the  above  subject  in  your  issue  of  January  2Gth.  Surely 
it  would  ha\e  been  wisei'  if  " N.  D.  W.*,"  before  assuming 
the  role  of  critic,  had  put  himself  into  communication  with 
us  and  sought  enlighteiunent  on  the  points  ho  so  superficially 
criticises  and  condemns,  instead  of  rushing  into  print  and 
misleading  your  readers.  Fortunately  for  us,  the  class  of 
men  who  are  immediately  interested  are  too  cautious  and  well 
informed  to  accept  so  hasty  a  condenniation  frotn  an 
anonymous  pen  in  a  matter  of  this  nature,  and  can  judge 
lor  themselves  from  your  very  concise  and  general  descriptive 
article  on  our  appliances,  AVe  do  not  wish  to  encroach 
unduly  on  your  courtesy  by  entering  into  a  comparative  con- 
troversy, and  would  ask  those  interested  to  reserve  judgment 
and  put  themselves  into  communication  with  us  for  further 
particulars.  We  do  not  despair,  if  your  correspondent  is  a 
bona  fide  "  anxious  inquirer,"  of  counting  him  among  our 
converts.  Surely  we  are  not  so  utterly  stupid  as  to 
risk  our  business  reputation  by  ])utting  on  the  market  so 
crude  an    ai)pliance     us    your   correspondent    "JS^.  D.  W." 
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conjures  up  as  a  luusis  for  hi«  criticism.  A  little  foresifjlit, 
invention,  and  careful  attention  to  details,  can  get  over  many 
of  the  imaginary  difliculties  "X.D.  W."  foresees.  We 
assure  him  we  have  solved  the  difficulties  referred  to,  and 
our  gears,  by  a  simple  arrangement,  will  o[>erate  satisfact<^)rily 
in  a  gale  of  wind  and  rain  if  need  be,  without  skill  in 
operation.  He  confuses  two  separate  arrangements,  and  tries 
to  deal  witli  l)oth  at  once.  Surely  it  is  better  in  busy  streets 
like  those  of  London  to  l)ring  the  lamp,  securely  sus])ended, 
to  the  side  for  lowering,  and  out  of  tiie  way  of  tlie  traffic, 
and  not  to  endanger  the  lives  of  the  passers-by  by  starting  to 
lower  in  the  centre. 

The  cable  is  permanently  fixed  at  the  centre,  and  the 
alignment  of  the  t;ontacts  is  absolutely  assured  in  the  set 
first  illustrated.  In  No.  2,  the  trouble  "  N.  D.  W."  fore- 
sees is  forestalled  and  overcome,  and  the  arrangement  has 
much  to  recommend  it  for  simplicity,  efficiency,  and 
cheapness.  "  N.  D.  W."  must  know,  as  a  rule,  that  you 
cannot  get  two  distinct  movements  combined  in  one  without 
sacrificing  some  essential  advantage. 

The  North -Western  Electrical  Appliance  Co. 

Darlington. 


Kingston  Diesel   Engines. 

With  reference  to  my  report  of  the  abo\e  in  your  recent 
issue,  and  Mr.  Edgcome's  notes  referring  theiefco,  I  enclose 
folio  15  of  Mr.  Edgcome's  report  for  your  inspection  (and 
kind  return),  from  which  you  will  see  that  the  British  West- 
inghouse  Co.  were  noi  invited  to  tender,  but  asked  to  be 
allowed  to  tender.  A  quotation  from  the  folio  would,  per- 
haps, be  the  best  evidence — if  you  could  afford  the  space. 

As  regards  the  voting,  a  reference  to  my  notes  gives  : — 
For  the  amendment  8,  against  19,  with  5  neutral  ;  for  the 
lecommendation  19,  against  9,  with  4  neutral.  This  was 
announced  by  the  town  clerk  on  a  show  of  hands,  but  when 
Councillor  Macaulay  moved  that  the  "  names  be  taken,"  and 
this  was  agreed  to,  some  of  the  9  had  not  the  courage  of 
their  convictions  to  be  shown  in  print,  and  remained 
"neutral." 

On  the  first  show  of  hands,  therefore,  which  was  the 
"  legal "  voting  on  the  matter,  your  news  correspondent  was 
right. 

Your  Correspondent. 

pjxtract  from  report  :  "  Messrs.  the  British  Westinghouse 
Co.  wrote  me  in  December  asking  to  be  allowed  to  tender 
for  combined  sets  of  Diesel  engines  and  alternators  of  their 
manufacture.  They  had  not  previously  been  asked  to  tender, 
as  I  was  not  aware  that  the  firm  were  manufacturers  of 
this  type  of  engine." 

[It  will  be  seen  that  our  correspondent  was  literally  accu- 

'  rate  in  his  facts,  while  Mr.  Edgcome's  claim  that  the  British 

Westinghouse  Co.'s  tender  received  fair  treatment  is  clearly 

substantiated  by  the  article  on  page  169  of  our  issue  <k 

February  2nd.— Eds.  E.R.] 


The  Electrical  Profession  as  It  Is. 

I  read  with  great  interest  the  letter  in  your  issue  of 
I'ebruary  2nd,  signed  by  "  Diogenes,"  and  the  somewhat 
scatliing  reply  made  by  Mr.  W.  E Herd-Styles,  and  should  be 
glad  if  you  could  spare  me  some  of  your  valuable  space  in 
which  to  express  my  humble  opinion  on  the  subject  under 
discussion.  Speaking  as  one  who  has  been  through  the  mill, 
I  agree  with  "  Diogenes  "  with  regard  to  his  remarks  about 
the  toj)  dogs  in  municipal  concerns,  but  how  about  the  men 
in  the  smaller  positions,  the  men  who  ha\'e  all  the  respon- 
sibilities and  have  to  do  the  brain  work  ?  Surely,  these  must 
be  the  right  men  in  the  right  place,  otherwise  what  would 
become  of  the  municipal  cont;erns  ?  But  perhaps 
"  Diogenes  "  means  that  these  men  ought  to  be  in  receipt  of 
the  big  salaries  ?  Probably  they  should,  but  they  haven't 
all  got  a  father-in-law  or  uncle,  or  other  relation  who  can 
simply  place  them  in  the  position,  and,  provided  they  hold 
their  tongues,  let  them  stop  there.  But  "  Diogenes,"  don't 
run  away  with  the  idea  that  the  electrical  profession  is  the 
only  one  in  which  big  positions  are  obtained  through  influence, 


it  is  unfortunately  the  way  of  the  world.  With  reference  to 
the  Iiustitutions,  T  must  agrw  with  Mr.  Ellerd-.Styles  that 
these  are  quite  op<m  to  a  really  responsible  man  :  of  coarse, 
there  must  \)e  restrictions,  but  thes/;  in  no  way  get  in  the 
path  of  the  genuine  electrical  engineer.  I  can  aJso  agree 
with  Mr.  Ellerd-Styles  on  his  remarks  aVjut  the  technical 
institutions  ;  I  have  teen  through  their  a^urses  and  seen  and 
heard  the  actual  things  that  he  describes,  bat  it  is  the  last 
few  lines  of  his  lett/ir  that  f  shoidd  l»e  glad  heartily  to  sup- 
jK)rt.  The  question  is.  How  is  it  going  lo  be  done  ?  I  am 
afraid  we  should  find  several  so-called  P^lectrital  KnLMiie«-r8 
(big  letters  please;  in  a  very  bad  plight. 

Inijiiirer. 

Our  Progressing  .Ha  nii  fact  wring  Firms. 

In  May,  1911,  one  of  the  largest  electrical  supply  firms  in 
the  kingdom  supplied  over  100  street  lighting  fittings  com- 
plete with  globes.  At  the  beginning  of  November  last  an 
order  was  given  for  spare  globes  for  these  fittings.  Totally 
different  globes  were  sejit.  The  would-b«  customer  then 
wrote  asking  that  they  should  send  a  man  from  the  local 
office  to  see  the  globes  required.  A  representative  fluly 
arrived  from  the  l(jcal  office  and  took  particulars  of  the 
globes.  As  the  second  lot  of  globes  were  also  wrong,  the 
unfortunate  would-be  customer  again  asked  the  representa- 
tive to  call.  The  representati\e  called  again,  and  took 
drawings  and  dimensions  of  globes.  Then  the  woald-be- 
customer  gave  an  order  for  two  fittings  complete,  with 
similar  globes.  The  fittings  duly  arrived  complete  with  the 
two  right  globes,  together  with  a  third  lot  of  spare  globes — 
all  wrong  !  The  order  was  then  cancelled,  but  on  the  local 
representative  stating  that  correct  spare  globes  were  sent  off. 
the  poor  customer  waited  until  February  9th,  1912,  only  U> 
receive  a  fourth  lot  nothing  like  those  ordered. 

The  order  given  on  November  7th  was,  therefore,  can- 
celled on  February  9th,  for  the  second  and  last  time  :  Is  it 
not  wonderful  ? 

y.  D.  G. 


The  Telephone  Service. 

With  reference  to  your  remarks  on  the  telephone  ser\-ice, 
it  is  curious  to  note  that,  fi-om  the  beginning  of  this  year, 
the  service  on  the  village  exchanges  round  here,  which  has 
always  been  run  by  the  Post  Office,  has  all  gone  to  pieces. 
The  instruments  are  always  out  of  order,  and  no  trunk  con- 
nections can  be  got.  To-day  a  man  came  to  attend  to  an 
instrument  that  had  gone  wrong,  and  after  pulling  it  all  to 
pieces,  he  announced  that  it  was  connected  up  wrong,  although 
it  had  worked  all  right  all  last  year  I 

The  wiring  is  often  done  in  a  very  slovenly  and  incom- 
petent manner.  Four  people  here  have  applied  for  the 
"  Farmer's  telephone "  as  promised  by  Mr.  Buxton  when 
Postmaster-General,  but  beyond  an  intimation  that  "the 
matter  was  under  consideratioti,"  the  Post  Office  has  refused 
to  give  any  information  about  it.  1  understand  that  this 
system  is  in  use  in  some  parts  of  the  country,  but  do  not  see 
why  the  Post  Office  should  refuse  to  give  informatioL. 
unless,  as  is  freely  stated  here,  the  ix)litical  views  of  appli- 
cants have  something  to  do  with  it. 

The  Post  Office  should  never  have  been  allowed  to  touch 
the  telephones.  If  the  Government  get  hold  of  the  railways 
too,  goodness  knows  what  will  happen. 

R,  B.  Verney. 

Warwick,  February  \2th,  1912. 


Social  Event.  —  The  loth  annual  tramway  employes* 
social  was  held  at  Darwen  on  February  '.ith.  Alderman  James 
Tomiinson,  who  presided,  spoke  of  the  trood  feelinp  existing  between 
the  Corporation  and  its  employt^s,  and  mentioned  that  last  year  the 
cars  carried  2,388.40t<  passenjrers,  and  only  a  sum  of  £3  was  spent 
in  compensation  ;  this  showed  how  well  the  cars  were  controlled. 
Last  year  the  receipts  were  £200  more  than  during-  the  preceding: 
year. 

Radiiiiu  in  Austria. — It  is  announced  that  the  Austrian 
Government  will  shortly  purchase  the  pitchblende  mines  of 
Joachimstal  at  a  cost  of  about  £100,000.  from  which  an  output  of 
6  grammes  of  radium  per  annum  is  expected. 
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SOUTH     AFRICAN     REGULATIONS 
RESPECTING     ELEVATORS. 


TiiK  toUowing-  are  included  in  the  new  Regulations  of  the  South 
African  Government  referred  to  in  our  leaderette  pages  to-day  : — 

252.  (1)  No  rope  shall  be  used  for  supporting  an  elevator  car  or 
counter-weight  unless  it  is  of  good  quality  and  manufacture,  and 
free  from  any  defect  and  of  adequate  strength. 

(2)  Every  such  rope  shall  be  made  of  wire,  and  the  gauge  of  the 
wires  used  in  the  construction  thereof  shall  be  suited  to  the 
diameter  of  the  sheaves  and  drums  fitted. 

(3)  No  rope  shall  be  used  for  supporting  an  elevator  car  or 
counter-weight  when  the  breaking  load  at  any  point  therein  has 
become  reduced  to  less  than  five  times  the  maximum  working  load, 
the  supporting  effect  of  the  other  rope,  if  any,  being  ignored  ; 
provided  always  that  in  the  case  of  elevators  in  which  the  cars 
or  counter-weights  are  suspended  by  more  than  two  ropes  fitted 
with  appliances  for  equally  distributing  the  load  a  minimum 
factor  of  safety  of  ten  will  be  allowed  on  the  aggregate  strength 
of  all  the  ropes,  but  no  rope  shall  have  a  lower  factor  of  safety 
than  three  with  respect  to  the  maximum  working  load. 

(4)  The  following  particulars  of  ropes  used  in  operating  an 
elevator  shall  be  recorded  in  a  book  termed  the  "Elevator 
Record  Book  "  : 

(a)  Maker's  data  of  rope  when  new,  or  a  copy  thereof,  certified 
to  by  the  user  ; — Name  and  address  of  manufacturer  ;  date  of  manu- 
facture ;  date  of  purchase  :  length  of  rope  in  feet  ;  diameter  of 
rope  in  inches  ;  weight  per  foot  in  pounds. 

Construction  of  Rope  : — Number  of  strands  ;  class  of  core. 

Construction  of  Strands  :  Numby  of  wires  ;  diameter  of  wires 
(.decimals  of  an  inch)  ;  class  of  core  ;  material  of  which  wire  is 
made  ;  breaking  stress  of  material  (tons  of  2,000  lb.  per  sq.  in.)  ; 
breaking  load  of  rope  (tons  of  2,000  lb.) 

(J)  History  of  Rope  in  Use  : — Date  on  which  rope  was  put  on  : 
dates  of  re-capping,  shortening,  or  turning  end  for  end  ;  date  on 
which  rope  was  taken  off. 

25.S.  Before  renewing  ropes  on  any  elevator,  full  particulars  of 
the  construction,  &;c.,  of  the  new  ropes  shall  be  supplied  to  the 
Inspector  of  Mines. 

254.  (DA  responsible  person,  or  more  than  one,  specially 
deputed  by  the  user  for  the  purpose,  and  whose  name  or  names  must 
be  registered  by  him  in  the  elevator  record  book,  shall  carefully 
examine  :— 

(<t)  At  least  once  each  day  the  engine  or  motor,  all  drums  and 
sheaves  and  all  safety  appliances. 

(J)  At  least  twice  in  each  week  the  guides  and  ropes. 

(c)  At  least  once  in  each  month  the  entire  elevator  plant  and  all 
fittings  and  appliances  in  connection  therewith. 

(2)  At  this  monthly  examination  the  rope,  or  ropes,  supporting 
the  elevator  car  and  counter-weight  shall  be  thoroughly  cleaned 
for  the  purpose  of  discovering  the  amount  of  deterioration 
therein,  and  the  strength  remaining  in  each  rope  shall  be  assessed. 

(3)  This  monthly  examination  shall  not  be  carried  out  by  any 
person  other  than  a  qualified  mechanic  approved  by  the  Inspector 
of  Machinery. 

"(4)  A  true  report  of  the  result  of  every  examination  above 
mentioned  shall  be  recorded  without  delay  in  the  elevator  record 
book,  which  must  be  kept  on  the  premises,  and  shall  be  signed  by 
the  person  who  made  the  inspection.  This  register  shall  be  at  all 
times  Open  for  the  inspection  of  the  Inspector  of  Mines  or  his 
representative.  Should,  as  the  result  of  such  examination,  any 
weakness  or  defect  be  discovered  by  which  life  or  limb  may  be 
endangered,  the  defect  shall  be  immediately  reported  to  the  user, 
and  no  person  shall  be  raised  or  lowered  until  the  defect  is  made 
good. 

(5)  All  bar  and  chain  connections  shall,  when  practicable,  be 
annealed  at  least  once  in  every  12  months. 


LEGAL. 


Teamcar  Accident  :  Claim  against  L.C.C. 

On  the  8th  inst.,  in  the  King's  Bench  Division,  Mr.  Justice  Avory 
gave  judgment  in  an  action  in  which  a  common  jury  awarded  Mrs. 
Walsh  £250,  and  her  children  £260,  as  compensation  for  the  loss  of 
Mr.  Walsh,  the  husband  and  father,  who  was  killed,  it  was  alleged, 
through  a  London  County  Council  tramcar  colliding  with  the  dray 
he  was  driving  at  Grove  Road,  Mile  End  Road.  Mrs.  Walsh  and 
her  three  children  sued  the  Council  for  damages  for  the  death  of 
her  husband,  due,  she  alleged,  to  the  negligent  driving  of  a  tramcar 
in  August  last.  Mr,  Walsh  was  driving  a  dray,  with  three  horses, 
towards  his  master's  stables  in  Rotherhithe,  when,  in  going  under 
the  railway  bridge  in  Grove  Road,  a  car  ran  into  the  dray  and 
caused  him  to  fall  from  his  seat,  with  the  result  that  one  of  the 
wheels  of  his  dray  passed  over  him  and  killed  him.  Defendants 
denied  negligence  and  pleaded  contributory  negligence  on  the  part 
of  the  dead  man. 

His  Lordship  entered    judgment  for  plaintiff  for  £500,  and 

costs.  .■..•■:■■••■  .  • 

Mb.  Walsh  applied  for  leave  to  appeal  on  the  ground  of 
misdirection  of  the  jury  by  his  Lordship  on  the  point  of  the  dray 
continuing  on  the  mevals  after  warning. 


His  LoBDSHiP  did  not  think  there  had  been  any  misdireotion'of 

the  jury,  and  as  the  case  appeared  clear,  he  was  not  going  to 
encourage  the  Council  in  spending  the  ratepayers'  money  in  appeals 
when  the  grounds  were  so  flimsy. 


Tramway  or  Railway  /—Important  Ratincj  Appeal. 


■fii'5' 


The  question  of  whether  an  electric  tramway  should  be  treated  as 
a  railway  for  the  purposes  of  rating,  was  raised  in  the  case  of  the 
Metropolitan  Electric  Tramways,  Ltd.,-*'.  The  Tottenham  Urbaa 
District  Council,  which  last  week  came  before  the  Court  of  Appeal^ 
composed  of  Lords  Justices  Farwell  and  Kennedy,  and  Mr.  Justice 
Warrington.  Under  Sec.  211  of  the  Public  Health  Act,  1875,  a 
railway  is  assessable  to  the  local  rates  at  not  more  than  one-fourth 
part  of  the  net  annual  value.  In  the  present  case  the  plaintiffs 
were  the  owners  of  both  a  tramway  and  a  light  railway  within  the 
defendants'  district.  As  to  the  mode  of  construction  and  the 
materials  used  therein,  they  were  identical,  while  the  carriages  used 
upon  them  were  the  same,  and  they  were  worked  as  one  connected 
system.  The  electrical  energy  for  working  the  tramway  and 
the  light  railway  was  generated  at  the  same  power  station.  The 
plaintiffs,  in  respect  of  the  light  railway,  were  rated  in  the 
proportion  of  one-fourth  part  only  of  the  net  annual  value  thereof, 
but  in  respect  of  the  tramway  they  were  rated  at  the  full  amount, 
making  a  difference  in  the  annual  rate  on  the  tramways  of 
£371  148.  4d.  A  Divisional  Court  composed  of  the  Lord  Chief 
Justice  and  Justices  Darling  and  Bankes,  held  that  they  were 
bound  by  a  decision  of  the  Divisional  Court  in  1 892  in  the  case  of 
the  Swansea  Improvements  and  Tramway  Co.  c.  Swansea  Urban 
Sanitary  Authority,  and  that  the  tramway  as  such  did  not  come 
within  the  exemption  under  the  Public  Health  Act,  From  this 
ruling  the  tramway  company  now  appealed. 

Mr.  DanckwertS,  K.C,  for  the  appellants,  said  that  since  the 
decision  in  1892  a  great  deal  of  water  had  flowed  unde^  London 
Bridge,  and  he  submitted  that  that  decision  was  inconsistent  with 
recent  judgments  given  in  the  House  of  Lords,  bringing  light  rail« 
ways  within  the  exemption.  ;• 

Lord  Justice  Farwell  :  If  this  tramway  is  really  a  railway 
within  the  meaning  of  the  Statute  you  are  entitled  to  the  relief  you 
ask,  and  you  press  us  to  .say  it  is  a  railway  ? 

Mr.  Danckwerts  :  Yes,  a  species  of  railway  which  under  recent- 
decisions  must  be  treated  as  a  railway  for  the  purposes  of  local 
taxation.  Counsel  pointed  out  that  though  tramways  and  light 
railways  were  constructed  under  different  Acts  of  Parliament  they 
were,  at  all  events  in  this  instance,  identical  so  far  aB  form  of  con-, 
structing  and  running  arrangments  were  concerned:  In  support iof 
this  statement  he  handed  up  to  the  Bench  photographs  of  the 
tramway  and  light  railway  in  question,  arid  invited  their  Lordships 
to  say  which  was  which. 

Lord  Justice  Kennedy  observed  that  the  photographs  before 
him  were  marked,  but  he  agreed  that  without  some  such  indication 
it  would  be  diflBcult  to  tell  the  difference; 

Mr.  Hutchinson,  K.C,  following  on  the  same  side,  also  sub- 
mitted that,  for  the  purpose  of  rating,  tramways  came  within  the 
decision  which  declared  light  railways  to  be  within  the  exemption 
under  the  Statute. 

Mb.  Macmorran,  K.C,  for  the  respondents,  argued  that  the 
decision  of  the  Court  below,  supported  as  it  was  by  authority,  was 
right  and  ought  to  be  afiBrmed.  A  tramway,  he  said;  was  cob^^ 
structed  as  a  tramway  and  not  as  a  light  railway,  and  that  was  the 
test.  Because  the  House  of  Lords  had  laid  it  down  that  a  light" 
railway  was  a  railway  for  the  purposes  of  rating,  it  did  not  iollaw 
that  a  tramway  was  a  railway  for  the  same  purposes.  Itwould.be 
quite  impossible  to  argue  that  a  light  railway  was  not  &  light  rait- 
way  ;  therefore  why  should  it  be  aaid  that  a  tramway  waa  nDt'» 
tramway?  -.-:•■-■  --f:'::: 'sd- 

Mr.  Ryde,  K.C,  also  for  the' respondents,  thought  their  Lord- 
ships should  hesitate  before  giving  a  decision  which  would  involve 
considerable  loss  to  local  rates. 

Lord  Justice  Farwell  remarked  that  he  had  been  hesitating 
all  the  morning.     Was  not  that  long  enough  ? 

Mr.  Ryde  said  that  many  local  authorities  in  the  belief  that, 
under  existing  decisions,  they  would  receive  from  tramway  com- 
panies, as  compensation  for  the  disturbance  of  their  streets,  the  full 
rates,  had  refrained  from  opposing  tramway  schemes  in  the  past. 
If  local  authorities  were  now  to  be  told  that  they  were  to 
receive  one-quarter  only  of  the  rates,  tramway  companies  would  be 
placed  in  the  position  of  having  been  granted  concesBions  which 
they  would  not  otherwise  have  obtained. 

Lord  Justice  Farwell  :  You  must  remember  that  many  local 
authorities  are  tramway  owners. 

Without  calling  upon  Mr.  Danckwerts  in  reply,  LoRD  JUBTICB 
Farwell  gave  judgment.  He  said  that  the  Court  below,  without 
expressing  any  opinion  of  their  own,  considered  themselvea 
bound  by  the  judgment  of  the  Divisional  Court  in  1892, 
and  followed  it  without  demur.  This  Court  was  now 
asked  to  overrule  that  decision.  The  question  turned 
on  the  construction  of  Sec,  211  of  the  Public  Health  Act,  1876, 
which,  so  far  as  was  material,  provided :— "  The  occupier  of  any 
land  ,  .  ,  used  .  .  .  as  a  railway  constructed  under  the 
powers  of  any  Act  of  Parliament  for  public  conveyance  shall  be 
assessed  in  respect  of  the  same  in  the  proportion  of  one-fourth  part 
only  of  such  net  annual  value  thereof."  The  section  had  received 
a  good  deal  of  judicial  consideration  of  recent  years.  He  thought 
the  meaning  of  it  had  been  explained  by  Mr.  Justice  Erie  in  South 
Wales  Railway  Co.  t.  Swansea  Local  Board  of  Health, -thus  : — "  The 
jfeneral  scheme  of' the  enactment  is  that  the -oeoupiers  of  the  classes 
of  property  most  benefited  by  the  expenditure  of  the  district  rates 
shall  be  liable  to  be  rated  at  a  higher  rate,  the  occupiers  of  the 
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cl&nefl  less  benefited  at  a  lower  rate  ;  and  the  clase  of  property 
most  benefited  ig  that  which  in  occupied  immediately  for  the  pur- 
poHes  of  residence-;  and  the  kinds  of  property  not  1*0  occupied  are 
not  to  be  rated  so  hiffbly.  Such  i«  the  (rener&l  object  of  the  Act : 
and  we  are  now  to  apply  its  lanfruajfe  to  the  particular  case." 
Bearing:  in  mind  the  Act,  and  the  explanation  jfiven  by  Mr.  Juetice 
Erie,  he  thontrht  the  present  case  was  bent  Btated  by  readinpr  Para- 
graph 8  of  the  special  case.  That  paraprraph  stated  : — "  The  tram- 
way and   lipht  railway,   as  to  the  mode  of  construction  and  the 

materials  used  therein,  are  identical,  and  consist  of  lines  of  iron  or 
»teel  (grooved  or  slotted  rails  laid  with  the  uppermost  surfac^e 
thereof  level  with  the  surface  of  the  highway,  and  overhead  wires 
Busponded  from  poete  placed  alongside  of,  or  in  the  middle  of  the 
stjreets,  convey  the  rfectric  power  required  for  moving  the  carriages 
thereon.  The  carriages  used  upon  the  tramway  and  the  light  rail- 
way are  the  same  carriages,  and  have  flanged  wheels  running 
on  the  rails,  and  the  same  carriages  used  on  the  tramway 
run  through  and  over  the  light  railway  for  the  con- 
veyance of  passengers  and  parcels  thereon,  as  part  of 
the  common  system.  The  charges  authorised  by  the  Acts  and 
orders  aforesaid,  or  some  of  them,  are  also  applicable  to  both  the 
tramway  and  light  railway.  The  same  carriages  are  moved  along 
the  rails,  both  of  the  tramway  and  the  light  railway,  by  electrical 
power  on  what  is  commonly  called  the  overhead  system."  That 
showed,  continued  his  Lordship,  that  the  tramway  and  the  light 
railway  were  identical  bo  far  as  physical  construction  and  appear- 
ance were  concerned.  The  question  which  had  to  be  considered 
was  the  meaning  of  the  words  in  Sec.  211,  "  land  used  as  a  railway 
constructed  under  the  powers  of  any  Act  of  Parliament."  There 
had  been  many  decisions  as  to  the  meaning  of  "  tramways."  He 
thought  the  meaning  had  nowhere  been  better  expressed  than  by 
Lord  Shand  in  a  passage  which  was  quoted  by  Lord  Dundas  in 
Glasgow  Corporation  r.  Assessor  of  Railways  and  Canals,  and  which 
was  as  follows  :  "A  tramway  is  a  species  of  railway,  and  railway 
and  tram  undertakings  respectively  take  their  name  as  such  from 
the  fact  that  they  possess  and  use  for  the  purposes  of  conveyance 
rails  fixed  in  the  ground  but  differing  somewhat  in  form  of  con- 
struction. In  the  sense  of  the  Valuation  Acts,  the  Lord  Ordinary 
IB  of  opinion  that  a  tramway  company  is  included  under  the  term 
railway  company,  which  term  is  not  limited  to  such  railway  com- 
panies as  use  locomotive  power."  It  was  true  that  that  was  a 
decision  on  a  Scotch  Valuation  Act,  but  the  subject  matter  of  it 
was  germane  to  the  present  case.  There  was  another  definition  or 
statement  by  Lord  Justice  A.  L.  Smith  in  Williams  v.  London  and 
North- Western  Railway  Co.,  which  he  also  thought  was  a  very  good 
synonym.  It  was  as  follows:  "  When  the  Legislature  deals  with 
land  '  used  as  a  railway,'  is  it  conceivable  that  it  was  intended 
to  include  a  warehouse  or  shed  not  connected  with  a 
railway  .'  Speaking  for  myself,  I  cannot  put  that  construction  on 
the  Act.  What  was  meant  was  a  railway  in  the  ordinary  sense, 
that  is,  a  line  of  rails  connecting  one  place  with  another,  over  which 
goods  and  passengers  are  carried,  and  not  such  rails  as  those  within 
theee  four  walls."  When  the  present  case  was  brought  within  that 
definition  it  made  no  difference,  as  a  matter  of  phraseology,  whether 
the  tramway  was  called  a  railway  or  not.  Here  the  facts  were 
that  so  far  as  the  nature  of  the  undertaking  and  its  physical 
appearance  were  concerned,  the  tramway  and  the  light  railway 
were  absolutely  identical.  There  was  no  doubt  that  light  railways 
were  entitled  to  exemption  under  the  section,  because  it  had  been 
80  decided  in  terms  by  the  House  of  Lords  in  Wakefield  Corporation 
f.  Wakefield  and  District  Light  Railway.  It  was  said  that  the 
decision  in  that  case  depended  on  certain  specific  Acts  dealing  with 
light  i-ailways,  and  on  the  order  authorising  the  particular  railway. 
Bat  that  did  not  prevent  the  application  of  that  case  to  the  present 
one.  In  the  first  place,  one  of  the  points  to  be  considered  was  a 
physical  one — namely,  as  to  the  natute  and  appearance  of  the  tram- 
way. In  its  nature  it  was  virtually  a  construction  laid  on  rails, 
and  it  was  not  less  a  railway  because  it  was  light.  The  fact  was 
that  there  was  now  no  difference  between  light  railways  and  other 
railways.  Then  it  was  said  that  the  case  of  Swansea  Improvements 
and  Tramway  Co.  r.  Swansea  Urban  Sanitary  Authority  was  against 
the  appellants'  contention.  He  thought,  however,  that  that  decision 
could  no  longer  stand.  He  thought  the  reasoning  there  was  incon- 
sistent with  later  authorities.  The  Swansea  case  was  a  case  of  a  tram- 
way communicating  by  points  and  switches  with  a  railway.  In  that 
case  Mr.  Justice  Wills  said : — "The  objection  which  has  been  taken  on 
the  part  of  the  urban  sanitary  authority,  and  which,  in  my  opinion,  is 
a  good  one,  is  that  tramways  are  something  essentially  different 
from  railways,  and  that  in  the  legislation  of  1875,  where  railways 
are  spoken  of,  they  cannot  possibly  be  supposed  to  include  tram- 
ways." With  all  respect  to  the  learned  judge,  he  (the  Lord 
Justice)  could  not  agree  that  tramways  were  essentially  different 
from  railways.  When  the  user  of  land  was  considered  with  regard 
to  the  exemption  from  rating,  he  thought  it  was  immaterial  to  con- 
sider what  would  be  the  user  of  a  particular  line  of  rails,  except 
that  it  was  to  be  for  a  railway — namely,  for  the  purpose  for  which 
a  railway  was  used.  He  was  unable  to  find  any  ground  for  saying 
that  the  reasoning  of  the  decisions  in  the  Court  of  Appeal  and  the 
House  of  Lords  did  not  govern  the  present  case.  When  one  had 
once  arrived  at  the  fact  that  the  "  >vay  "  in  question  was  used 
exactly  as  a  railway,  and  there  was  nothing  in  any  of  the  Acts  of 
PaiHament  in  express  terms  to  show  that  it  was  not  to  be  regarded 
as  that  which  it  in  fact  was,  he  was  of  opinion  that  he  was  bound 
to  follow  the  later  authorities,  and  overrule  the  decision  in  the 
Swansea  case  of  1S92.     The  case  must  accordingly  be  allowed. 

Lord  Justice  Kennedy,  in  concurring,  said  that  no  doubt  the 
decision  in  the  Swansea  case  was  in  favour  of  the  respondents,  but 
in  his  view  it  was  impossible  satiefaotorily  to  reconcile  it  with  the 

latef  decisions  of  thij^  Court,  aflSmaed  by  the  House  of  Lords. 

■  Mk.  Justice  Wabringtok  ale*  agreed.    He  said  the  user  was 


the  user  of  the  occupier,  and  they  had  to  consider,  not  whether  this 
wan  a  tramway  or  a  light  railway,  but  whether  it  was  used  a«  a 
railway.  It  w&n  beyond  argument  that  the  part  of  the  system 
which  wafl  called  a  light  railway  was  used  only  within  the  meaning 
of  Sec.  211,  and  that  l^einK'  so,  he  failed  to  see  how  it  could  be  ^^aid 
that  that  which  wewj  used  in  identically  the  same  manner  waa  not 
used  ax  a  railway.  The  Public  Health  Act  did  not  say  that  a 
railway  should  be  exempt  and  a  tramway  tihonld  not  be  exempt 
What  it  did  say  was  that  land  used  in  a  particular  way  should 
enjoy  this  particular  exemption.  The  decii^ion  of  this  cane 
depended  upon  the  fact  found  here  -the  identity  of  the  user  of  the 
two  parts.  But  it  was  «aid  there  was  thi.s  distinction  to  eiclud*' 
tramways  from  the  exemption — that  in  one  case  the  "  way  "  was 
constructed  under  the  Light  Railways  Act.  and  in  the  other  case 
under  the  Tramways  Act.  The  Public  Health  Act  s^id  nothinjr 
whatever  as  to  the  particular  Act  under  which  the  'way"  was  to 
be  constructed.  It  was  simply  to  be  constructed  under  some  Act, 
and  it  seemed  to  him  they  would  be  introducing  a  false  method 
of  construction  of  the  Public  Health  Act  if  they  were  to  read  into 
it  some  narrower  meaning  of  the  word  ''  railway  "  than  that  which 
he  had  indicated.  Obviously  no  person  who  did  not  know  under 
which  Act  of  Parliament  this  railway  and  this  tramway  had  been 
constructed  would  be  able  to  say  whether  one  was  a  light  railway 
or  a  tramway.  He  agreed  that  in  view  of  more  recent  deoisiona 
the  decision  of  1892  could  not  stand. 

The  appeal  was  accordingly  allowed  with  costs. 


Baxter  r.  Mounstephen. 


In  the  City  of  London  Court  last  week,  before  Mr.  Registrar  Wild, 
a  claim  was  made  by  Mr.  Thomas  Baxter,  factor,  Crosby  House, 
Great  St.  Helens,  against  Mr.  L.  Mountstephen,  trading  in  the  name 
of  L.  Mountstephen  &  Co.,  electrical  engineers,  51.  High  Street, 
Hounslow,  Middlesex,  for  the  price  of  three  metal- filament  lamp*; 
supplied. 

The  Plaintiff  said  he  had  obtained  the  order  for  the  electric 
lamps  in  question  from  the  defendant's  wife,  who  managed  the 
business  while  the  defendant  was  away.  He  afterwards  saw  the 
defendant  about  the  lamps  and  was  told  they  suited  him.  and  said 
if  given  a  month's  time  he  thought  he  would  have  a  big  order  for 
him  (plaintiff).  On  a  subsequent  occasion  he  called  upon  the 
defendant,  who  said  he  had  no  money  for  him.  He  (plaintiff) 
then  said  he  either  wanted  the  money  or  the  lamps  back.  The 
defendant  then  said,  '  Not  in  these  trousers,"  and  danced  round 
his  shop,  saying,  "  You  will  never  get  any  money  out  of  me." 

The  Defendant  said  the  lamps  in  question  were  left  as  samples, 
and  were  not  to  be  paid  for.  His  wife  had  no  authority  to  give 
any  orders  in  his  business,  and  if  he  had  given  any  orders  he 
would  not  have  ordered  three  lamps. 

The  Plaintiff  said  that  all  lamps  left  as  samples  were  to  be  paid 
for.  That  was  the  custom  of  the  trade  ;  he  had  evidence  in  Court 
to  prove  it. 

After  considerable  discussion,  the  Registrar  gave  judgment  for 
the  defendant,  and  allowed  him  10s.  expenses. 


Clague  v.  Burnley  Cobpoeatiox. 

At  Burnley  County  Court  on  Friday,  Judge  Graham  delivered 
judgment  in  the  arbitration  between  John  Clague,  Castletown, 
I.O.M.,  and  Burnley  Corporation.  The  case  arose  out  of  the  death 
of  the  son  of  the  applicant,  the  first  mentioned  having  been  burned 
to  death  in  June,  1911,  whilst  repairing  overhead  wires  as  a 
worker  in  the  electricity  department.  Compensation  was  claimed 
by  the  father  on  the  ground  of  partial  dependency.  A  sum  of 
£130  was  awarded. 


Young  r.  South  Shields  Corporation. 

At  South  Shields  County  Court  on  8th  inst.,  before  Judge  Bonsey. 
John  William  Young  and  his  wife,  Eleanor  Ann  Young,  sought  to 
recover  £80  damages  for  alleged  shock  received  by  Mrs.  Young 
through  a  flash  of  electricity  caused  by  the  fusing  of  an  overhead 
tramway  wire,  on  July  8th  last. 

Mr.  H.  S.  Mundahl  was  for  the  plaintiffs,  and  Mr.  E.  Meynell  was 
for  the  Corporation. 

Mr.  Mundahl,  for  the  plaintiffs,  said  that  on  July  Sth  Mrs. 
Young  was  proceeding  along  the  ^lavement  round  the  comer  of 
Fowler  Street  aud  King  Street,  and,  as  she  was  nearing  the  tram- 
way standard  there,  a  Corporation  tramcar  turned  into  Fowler 
Street  from  Ocean  Road,  when  the  trolley  pole  of  the  car  came  off 
the  wire,  and  something  happened,  with  a  big  flashing  on  the 
overhead  wires.  Mrs.  Young  was  so  alarmed  that  she  almost 
immediately  fainted,  and  she  received  a  severe  shock. 

In  reply  to  Judc.  Bonsey.  Mr.  Mundahl  said  he  did  not  contend 
that  it  was  an  electric  shock. 

Mr.  Mundahl,  continuing,  said  that  Mrs.  Young  became 
unconscious,  and  had  to  be  taken  home.  She  was  under  the 
care  of  a  doctor  for  a  considerable  time,  and  was  unable 
to  resume  her  household  duties  for  about  four  months.  The 
plaintiffs  had,  in  consequence,  suffered  loss  through  having  to 
provide  extra  nourishment,  medical  attendance,  and  household 
assistance.  The  chief  question  that  arose  w^as ,  Were  the  defendants 
responsible  for  the  damage .'  Counsel  suggested  that  they  were, 
because  it  was  through  negligence  that  the  flashing  was  caused. 
A  police  officer,  who  was  on  duty  near  the  spot,  had  made  a  report 
to  the  effect  that  the  tramcar  was  rounding  the  corner  when  the 
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trolley 'came  off  and  caiiffht  the  "  live"  wire,  caupirp  sparks  to  fly. 
The  trollev  then  oaiipht  the  span  wire,  which  broke,  the  end 
hanginer  about  6  ft.  from  the  pround.  Mrs.  Younpr  was  about 
10  yards  awny  when  she  fainted,  and  on  comings  round  she  explained 
that  it  was  the  shock  of  seeing  the  sparks  flying  that  caused  her  to 
faint.  Correspondence  had  taken  place,  and  the  Town  Clerk  in  a 
letter  had  stated  :— "  1  am  informfd  that  the  falling  of  the  span 
wire  was  due  to  the  trolley  head  getting  accidentally  jammed  in 
one  of  the  hangers  or  supports,  and  short-circuiting  part  of  the 
overhead  apparatus,  with  the  rfsult  that  the  span  wire  was  fused 
close  to  the  pole,  and  was  burned  ofiF  and  hung  down  loose  from  the 
hanger  in  the  centre  of  the  road.  The  mishap,  I  am  instructed, 
was  unavoidable."  That,  Mr.  Mundahl  said,  plainly  indicated 
negligence  in  two  respects.  There  was  quite  obviously  a  possi- 
bility of  the  trolley  wheel  leaving  the  wire  on  rounding  the  corner, 
and  the  proper  and  usual  precaution  was  for  the  conductor  to  pull 
down  the  trolley  either  by  means  of  the  rope,  or  by  petting  hold  of 
♦^he  trolley  itself  from  the  top  of  the  car  while  rounding  the  curve. 
Had  that  been  done  it  would  have  been  impossible  for  the  trolley 
head  to  have  got  jammed  in  the  hanger.  Secondly,  even  admitting 
the  fusing  of  the  wire,  this  should  have  been  harmless  had  the 
system  been  properly  insulated. 

Mks.  Young,  the  plaintiflF,  gave  evidence,  and  stated  that  as  she 
was  turning  the  corner  from  Fowler  into  King  Street,  she 
noticed  what  seemed  like  a  flash  of  lightning  on  her  right 
side,  and  she  remembered  nothing  more  until  she  found  herself  at 
home.  She  was  still  in  a  very  weak  state  as  a  result  of  the  acci- 
dent. She  went  to  Harrogate  to  recuperate,  and  her  holiday  there 
cost  £7  10s.  She  was  unable  to  do  her  household  work  after  the 
shock,  and  had  to  employ  a  maid. 

Mr.  Young  also  gave  evidence. 

Dk.  Sutherland,  police  surgeon,  said  he  was  called  in  to  see 
Mrs.  Young,  and  found  her  suffering  from  acute  nervous  derange- 
ment. This  was  likely  to  be  due  to  a  severe  fright  in  the 
case  of  a  hiarhly-strung  person  like  Mrs.  Young.  He  examined 
her  on  Saturday  last  in  company  with  Dr.  Gowans,  and  they  came 
to  the  conclusion  that  she  was  practically  recovered. 

As  it  was  intimated  that  the  case  was  likely  to  last  a  considerable 
time,  the  hearing  was  adjourned  till  another  Court. 


Tramway  Accident  Claim. 

An  action  has  been  settled  in  the  Court  of  Session,  in  which  the 
wife  of  an  engineer  sued  the  Dumbarton  Burgh  and  County 
Tramways  Co.,  Ltd.,  Dumbarton,  for  £500  damages  for  injuries 
received  by  her  in  a  collision  between  two  of  the  defenders'  electric 
tramway  cars  north  of  the  passing  place  at  Millburn  Brae.  The 
pursuer  has  accepted  £51  and  expenses  in  full. 


Be  Davis  Electrical  Company  (In  liq.)  :   Correction. 

With  reference  to  our  report  of  the  proceedings  in  re  Davis  Elec- 
trical Co.,  Ltd.  (Electrical  Review,  January  19th,  1912),  Mr. 
Hewlett  writes  from  Canada  stating  that  the  words  "entitled  to 
7s.  a  week "  are  inaccurate.  We  have  made  inquiries  from  the 
solicitors  to  the  petitioners  in  the  case  (Messrs.  H.  H.  Wells  &  Sons, 
17,  Paternoster  Row,  London,  E.C.),  and  we  find  that  the  correct 
amount  was  xerenty  not  seven  shillings.  We  regret  that  our  reporter 
evidently  misheard  the  statement  of  counsel. 

The  correct  figure  was  given  in  our  report  of  the  meeting  of 
creditors  (see  Electrical  Review,  November  3rd,  1911,  p.  735). 


to  open  a  showroom,  practically  a  shop,  in  the  municipal  buildings,  to 
which  anybody  could  go  and  buy  a  lamp,  a  cigar-lighter  and  any- 
thing f  onnected  with  electricity.  It  was  not  for  the  benefit  of  the 
inhabitants  and  ratepayers,  because,  if  an  American  visitfd  the 
town,  he  could  go  into  the  shop  just  the  fame  as  anybody  else. 
They  advertised,  and  this  was  the  grievance  of  the  whole  thing 
which  was  taken  up  by  the  Contractors'  Association.  Defendants 
contracted  with  private  individuals  for  the  purpose  of  wiring  their 
houses.  As  incidental  to  that,  they  not  only  did  it  for  wiring  for 
electric  light,  but  they  fixed  up  bell  services,  which  was  quite  un- 
connected with  electrical  supply.  They  had  done  this  inside 
and  outside  their  area.  By  their  defence  they  disclaimed  any  right 
to  do  it  outside  their  area,  but  they  had  done  it,  and  he  should  ask 
for  an  undertaking  or  injunction  in  respect  of  that.  They  had 
under  an  Act  which  they  got  in  1903  acquired  power  to  supply 
electric  motors  in  connection  with  the  supplying  of  electric  power. 
That  was  a  special  clause  in  a  special  Act  of  Parliament.  The  Bill 
sought  to  give  them  the  powers  which  plaintiff  said  they  could  not 
exercise  ;  but  in  consequence  of  opposition  that  was  cut  out,  and 
it  was  confined  to  motors,  and  by  virtue  of  their  Act  they 
had  no  right  to  supply  them  outside  their  area.  In  other 
words,  they  were  carrying  on  trade  in  competition  with  the 
ordinary  traders  in  the  country,  and,  of  course,  at  a  great  disad- 
vantage to  the  traders,  because  defendants  had  the  whole  of  the 
ratepayers'  money  behind  them.  It  was  quite  immaterial  whether 
they  made  a  profit  or  loss,  and  they  could  under-cut,  as  plaintiffs 
alleged  they  had,  all  the  contractors  in  the  town  for  this  kind  of 
work.  They  might  be  able  to  do  it  at  a  profit.  They  said  they 
did,  but  plaintififs  said  they  did  it  at  a  loss.  That  was  a  matter 
which  might  give  rise  to  a  great  many  difiicult  questions,  because 
they  did  notiknow  what  money  to  allocate  to  what.  In  these  big 
Corporation  accounts  it  was  very  diflBcult  to  say  whether,  on  a 
particular  branch,  any  loss  was  shown  or  not  shown.  That  was  an 
outline  of  the  story.  It  depended  on  Acts  of  Parliament  and  other 
matters.  The  same  question  arose  before  Mr.  Justice  Neville  with 
the  Corporation  of  Leicester,  and  Mr.  Justice  Neville  gave  his 
decision  there  in  favour  of  persons  in  the  same  position  as  plaintifl's 
in  this  action.  The  same  arguments  would,  no  doubt,  be  repeateil 
here.  As  he  understood  the  case  was  not  to  rest  there,  but  was 
to  be  taken  up  by  either  side  as  a  test  case  of  the  matter  to  the 
House  of  Lords  upon  the  main  point  that  arose,  which 
was  the  same  as  in  Mr.  Justice  Neville's  case,  he  appre- 
hended his  Lordship  would  adopt  Mr.  Justice  Neville's  construction, 
with  or  without  an  expression  from  his  Lordship  as  to  whether  be 
approved  of  it  or  not.  Then  there  was  a  further  point  in  this  case 
that  was  not  in  Mr.  Justice  Neville's  case.  The  Corporation  of 
Leicester  were  the  original  undertakers.  In  this  case  the  Corpora- 
tion of  SheflBeld  had  taken  this  undertaking  over  from  a  company 
which  obtained  a  provisional  order  in  1892  under  the  Electric 
Lighting  Acts,  of  1882  and  1888.  That  company  had  carried  on  a 
wider  business  than  was  authorised  by  the  statutory  powers  con- 
ferred on  the  Corporation,  so  a  question  might  arise  how  far  the 
Corporation,  as  successor  of  that  company,  were  entitled  to'  go 
beyond  the  statutory  powers  conferred  by  the  Acts  of  1882  and  1888. 
That  was  a  point  independent  of  Mr.  Justice  Neville's  decision. 

Counsel  then  referred  to  the  sections  of  the  Electric  Lighting 
Acts  of  1882  and  1888,  relating  to  the  matter,  and  said  the  plaintiffs' 
case  was  that  the  obligations  of  the  Corporation  ceased  at  the  con- 
sumers' terminals.  He  exhibited  a  diagram  showing  the  supply  of 
current  to  the  consumers'  houses,  and  explained  that  the  apparatus 
which  was  incidental  to  the  supply  was  distinguishable  from  the 
fittings  which  were  supplied  for  the  use  of  the  current. 

At  this  stage  the  hearing  was  adjourned  until  February  l.jth. 


Cavehill  and  Whitewell  Tramways. 


Attorney-General  r.  Sheffield  Corporation. 

{^Municipal  Tradinfi  in  Electric   Fittings.^ 

On  February  loth  the  action  of  the  Attorney- General  at  the  rela- 
tion of  Albert  Davidson,  engineer,  of  Norfolk  Street,  SheflBeld,  r. 
the  Lord  Mayor,  Aldermen  and  Citizens  of  the  City  of  Sheffield, 
came  before  .Justice  Eve  in  the  Chancery  Division. 

Plaintiffs  claimed  a  declaration  that  the  defendants  had  no 
power  to  carry  on  the  trade  or  business  of  erecting  and  installing 
electric  light  fittings  and  wires  and  electric  bell  fittings  and  wires 
in  houses  and  other  buildings  or  any  part  of  such  trade  or  business  ; 
a  declaration  that  the  defendants  have  no  power  to  carry  on  the 
trade  or  business  of  selling  motors  outside  the  city  of  Sheffield  : 
and  a  declaration  that  the  defendants  have  no  power  to  expend 
their  moneys  and  use  their  plant,  premises,  machinery  or  servants 
for  such  purposes.  Plaintiffs  also  claimed  an  injunction  restrain- 
ing defendants  from  carrying  on  such  trades  and  from  expending  or 
using  for  such  purposes  any  of  the  money,  plant,  premises,  pro- 
perty or  servants  of  the  Corporation. 

Mr.  P.  0.  Lawrence,  K.C.,  and  Mr.  M.  Druequer  appeared  for  the 
plaintiffs,  and  Mr.  Danckwerts.  K.C.,  and  Mr.  Sargant  represented 
defendants,  instructed  by  Mr.  Rd.  M.  Prescott,  the  Town  Clerk  of 
Sheffield. 

Mr.  Lawrence,  in  opening,  said  the  case  involved  a  question 
that  had  been  agitating  the  Courts  before,  namely,  whether  a  Corpora- 
tion under  their  powers  cou-ld  carry  on  the  business  of  electric 
fittings  contractors.    What  the  Corporation  had  done  in  Sheffield  we* 


In  the  matter  of  an  arbitration  between  the  Corporation  of  Belfast 
and  the  Cavehill  and  Whitewell  Tramway  Co.  which  was  at  hearing 
for  two  days  in  the  King's  Bench,  before  Mr.  Justice  Gibson,  Mr. 
Justice  Boyd  and  Mr.  Justice  Kenny,  judgment  was  given  last 
week  refusing  to  set  aside  an  award  made  by  Mr.  Lynden  Macassey, 
of  London,  by  which  he  declared,  after  hearing  evidence,  that  the 
price  which  the  Corporation  of  Belfast  ought  to  pay  for  the  tram- 
way undertaking  of  the  company  was  £5(),15.').  Mr.  Macassey  made 
and  published  an  award  in  March,  1911.  in  which  he  declared  that 
in  arriving  at  the  sum  of  £56,155  he  had  regard,  not  merely  to  the 
circumstances  of  the  maintainable  revenue  which  the  transferred 
undertaking  was  capable  of  producing,  and  to  the  proper  number 
of  years'  purchase  of  such  maintainable  revenue,  but  to  all  the 
other  circumstances  of  the  case  to  which  he  could  properly  have 
regard.  Assuming  that  the  construction  contended  for  by  counsel  for 
the  Corporation  was  the  true  construction  of  Article  1  of  his  agree- 
ment, and  that  the  value  of  the  said  transferred  undertaking  was  the 
value  of  it  as  a  going  concern,  as  contended  for  by  counsel  for  the 
Corporation,  he  was  unable,  without  further  evidence,  to  decide 
what  was  the  value  of  the  undertaking  as  a  going  concern.  The 
Corporation  questioned  the  award,  and  the  King's  Bench  Court 
made  an  order  sending  it  back  to  the  arbitrator,  with  directions  to 
base  his  award  on  its  value  as  a  going  concern.  The  arbitrator 
accordingly  heard  counsel  on  both  sides,  but  no  further  evidence, 
and  he  made  his  second  award,  deciding  that  the  value  of  the 
undertaking  as  a  going  concern — that  was  to  say,  as  a  rent  or  profit- 
producing  or  saleable  undertaking — was  £56,155,  the  exact  figivre 
of  the  first  award.  The  Court  refused  the  niotfon  to  set  aside  the 
award,  with  costs. 
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OUR  LEGAL  QUERY  COLUMN. 

[  Qveitionx  addreiixed  to  this   column   nhovld   he  toritten  on  orw,  ride 

of  the  paper  only.^ 


"  M.O.W."  writes  : — "  When  an  electricity  meter  has  been  tested  by 
the  pupply  company,  and  the  result  shows  the  meter  to  be  repister- 
jnir  in  excess  of  the  2i  per  cent,  permitted  by  the  Board  of  Trade 
for  a  S-amj).  meter,  can  the  consumer  claim  the  full  error,  or  only 
that  in  excess  of  the  2i  per  cent .' " 

**,  This  question  is  to  be  answered  by  reference  to  the  contract 
between  the  parties.  It  is  obvious  that  if  A  pays  3d.  a  unit  for 
electricity,  he  expects  to  pet  full  value  for  his  money — no  more  and 
no  leas.  If  the  meter  repisters  Ti  units  whereas  only  4  have  been 
consumed,  he  need  only  pay  for  4.  So  lonp  as  the  error  does  not 
amount  to  more  than  2i  per  cent,  he  has  no  remedy'  :  but  if  it 
exceeds  that  amount,  he  is  entitled  to  recover  the  whole  amount 
which  he  has  overpaid. 


BUSINESS  NOTES. 


Puiii])in<i>-  Machinery  Contracts. — Wo  have  received  a 

lenpthy  list  of  some  of  the  orders  recently  booked  by  the 
WoRTHiNGTON  PuMi'  Co.,  LTD.,  of  Londou  and  Newark-on-Trent. 
The  foUowinp  are  included  : — 

One  complete  condensing  plant  of  the  sub-base  type  having  vertical  triplex 
Edwards  air-pump  and  lift  pump.  Also  U-in.  twin  centrifugal  circulating 
pump  for  8,000  gallrns  per  minute,  ngainst  CO  ft  head,  driven  by  B.T.-H., 
of  Kugby,  steam  turbine,  for  the  Bradford  Coi-poration  Electric  Light 
Station,  This  is  the  third  condeosing  set  supplied  by  the  company  for  the 
same  station. 

One  surface-condensing  outfit  for  16,900  lb.  of  exhaust  steam  per  hour,  with' 
complete  Wortbington  patent  rotary  combination  of  air  and  circulatin  pumps, 
lor  export  to  Japan. 

Two  low-level  jet  condensing  outfits,  complete  with  Worthington  rotative 
dry  vacuum  pumps  and  centrifugal  circulating  pumps,  driven  by  vertical 
engines  for  19,500  lb.  of  exhaust  steam  per  hour  with  28-in.  vacuum,  for  ship- 
ment to  Japan. 

Two  rectangular  surface  condensers,  with  single  combined  air  and  circulating 
linmps,  together  with  one  vertical  single  doub  e-acting  air-pump,  ordered 
through  the  company's  Berlin  office. 

Pour  natural-draught  steel  cooling  towers,  each  to  cool  195,000  gallons  per  hour, 
for  Twister  Drive  power  slatiin  of  the  Liverpool  Corporation. 

Three  natural-draught  cooling  towers — two  for  8.800  lb  r  f  exhaust  steam  per 
hour,  and  one  for  6,000  lb.  of  exhaust  steam  per  hour— and  one  fan  tower  for 
J3,P0O  gallons  per  hour,  ordered  through  the  firm's  Buda-Pesth  oflice. 

One  forced-draught  cooliog  tower,  to  deal  with  e,500  gallons  per  hour,  for  gold 
mine  service. 

One  Worthington  centrifugal  boiler  feed  pump,  for  Dudley  Corporation. 

Stoker  Contracts. — The  following  are  included  in  a  list 

just  received  of  recent  sales  of  stokers  by  the  Undeei'ked  Stoker 
Co.,  Ltd.  :— 

No.  of 

stokers.  Class. 

Rosyth  Pumping  Station          ti  E 

Central  Electric  Supply  Co.,  85.  John's  Wood    . .         1  E 

Heckmondwike  Urban  District  Council                . .        3  P, 

Poplar  Borough  Council                                . .         . .        2  E 

Newcastle  Electric  Supply  Co.,  Philadelphia     . .         1  E 

Yorkshire  Power  Co 2  E 

Belliss  &  Morcom           1  D 

London  General  Omnibus  Co.,  Walthamstow     ..2  B3 

■    Hyderabad  Mint 3  E 

Cosgipore 1  E 

Gebruder  Bulzer,  Winterthur          3  D 

Prices  Advance. — The  British  TnoMsox-Horsrox  Co., 

Ltd.,  of  Rugby,  announce  that,  owinp  to  the  increase  in  the  cost  of 
raw  materials,  they  are  increasinp  their  selling  prices  by  reducing  the 
discounts  hitherto  applying  on  their  standard  list?.  A  new  index, 
giving  particulars  of  price  lists  and  discounts,  is  in  preparation,  and 
will  be  ready  for  distribution  shortly.  In  the  meantime,  they  will 
quote  specially  on  application. 

The  GENKUAiy  Electkic  Co.,  Ltd.,  also  announce  that,  on 
account  of  the  increase  in  the  cost  of  raw  malerials,  they  are,  from 
February  Tith,  charging  a  10  per  cent,  advance  on  all  prices  con- 
tained in  sections  of  their  catalogue  relating  to  the  following  : — 
Low  and  medium  tension  switcbgear,  twitchboard^,  high-tension 
switchgear,  starters  and  controllers. 

Railway  and  Tramway  Map  lor  the  Session  of  vm, 

— Mk.  Edward  Stanford,  of  Long  Acre,  W.C.,  has,  in  accordance 
with  his  usual  custom,  published  a  colouied  map  showing  the 
metropolitan  railways,  tramways  and  miscellaneous  improvementti 
of  which  particulars  were  deposited  at  the  L.C.C.  up  to  November 
SOth,  191 1,  and  which  will  occupy  the  attention  of  Parliament  in 
the  approaching  session.  The  price  is  2s,  in  thtet,  and  •Is.  6d. 
mounted  in  case, 

Rubber-Covered   Wire  for   Canada. — The    Imperial 

Trade  Correspondent  at  Toronto  (Mr.  F.  W.  Field)  leports  that  the 
Canadian  J'ire  Underwriters'  Association,  of  Toronto,  have  decided 
that  after  January  1st,  1913,  they  will  not  accept  any  electric  wire 
except  the  new  code  rubber  wire  as  specified  in  the  1911  National 
Electrical  Code.  This  rule,  Mr.  Field  understands,  will  probably 
be  adopted  by  the  other  fire  underwriters';  associations  throughout 
Canada. — Board. of  Trade  Jonmai. 

A  copy  of  the  1911  National -Electrical  Code  may- be  seen  at  the. 
Electrical  Review  office. 


France. — La  .Societe  Franraise  des  Larnpes  Reparables 
''  Sol  is  the  name  of  a  new  company  which  haii  lately  been  formed 
in  PariH  with  a  capital  of  £20,000,  to  manufacture  an  improved 
metal-filament  lamp.  At  first  an  annual  output  of  200,000  lamp* 
is  being  arranged  for,  but  it  is  hoped  to  quickly  increase  thi*  to  a 
million. 

Con.sular  Notes.— Parajruay.— The  British  Coneul  at 

Asuncion  reports  that  the  market  for  British  goodn  of  certain 
kinds  is  no  doubt  capable  of  considfrable  expansion.  In  most 
branches  goods  of  a  low  grade  are  in  demand,  but  there  i»  al»o 
some  demand  for  goods  of  better  quality.  The  greater  part  of  the 
import  trade  is  carried  on  at  Asuncion,  the  provincial  towns  beinp 
dealt  with  by  the  travellers  of  the  Asuncion  houses,  but  a  few  of 
the  other  towns  are  worth  the  attention  of  British  travellers.  Com- 
mercial travellers  require  to  take  out  a  licence,  the  fee  for  which 
varies  from  £17  to  £78,  according  to  the  importance  of  the  firm 
represented.  The  travellers  of  firms  who  are  already  rej  - 
by  agents  do  not  require  a  licence.  British  firms  dointr  ■ 
with  Parr^uay  would  be  well  advised  to  have  their  name«  and 
trade-marks  registered  at  the  office  established  for  the  purpose,  for 
if  their  names  or  marks  should  be  registered  by  nnauthori.'«ed 
persons  the  firms  lose  the  right  to  sell  their  manufactures  under 
their  own  names  and  marks.  The  ordinary  cost  of  registration, 
including  the  publication  of  a  description  of  the  mark  aa  required 
by  Paraguayan  law,  is  about  £.5,  but  where  it  is  necessary  to  pub- 
lish very  long  descriptions  of  marks  and  printed  labels  the  charges 
would  be  higher.  The  import  trade  in  Paraguay  is  in  the  hands  of 
a  limited  number  of  firms  (chiefly  foreign  firms  established  at 
Asuncion)  and  of  agents  of  foreign  houses,  who  import  direct  from 
Europe,  or  who  buy  goods  of  European  origin  from  large  houses  in 
Buenos  Ayres  and  Monte  Video.  In  some  of  the  provincial  towns 
also  there  are  firms  which  import  direct  from  Europe  and  from  the 
neighbouring  Republics.  The  usual  terms  given  are  six  months" 
credit  from  the  date  of  the  invoice,  but  some  European  houses  give 
eight  or  nine  months'  credit.  In  some  cases  it  is  customary  to  give 
a  credit  of  eight  months  for  one  half  of  an  order  and  six  months 
for  the  other  half.  The  credit  is  generally  subject  to  interest  at 
the  rate  of  6  per  cent,  per  annum  from  the  date  of  the  invoice.  As 
the  local  banks  charge  12  per  cent,  interest  on  advances  the 
importers  are  naturally  disposed  to  avail  themselves  of  the  long 
credit  offered. 

PhilippiDes.— The  British  Consul  at  Manila  reports  that  the 
trade  of  the  Philippines  in  the  heavier  class  of  machinery,  steam 
engines,  ^c.  is  practically  divided  between  the  United  States  and 
the  United  Kingdom.  The  trade  in  petrol  motors  and  electrical 
machinery  is  controlled  by  manufacturers  in  the  L'nitf  d  States,  and 
there  has  been  a  considerable  increase  in  business  in  these  articles. 

Russian  Far  East.— The  British  Consul   at   Vladivostok,    in  a 
recent  report,  states  that  it  is  difficult  to  find  any  ground  for  self 
congratulation  when  surveying-  the  trade  done  in  articles  of  British 
manufacture  in  his  region.      Our  share  in  imports  continues  to  be 
disappointingly   small   and.    what    is  worse,    there   are    no    signs 
apparent  of  any  determined  intention  on  the   part  of  our  manu- 
factures to  improve  their  position.      Yet  this  is  a  new  country  of 
enormous  area  on  the  immediate  development  of  which  vast  sums  of 
Government  money  are  being  spent,  and  through  which  a  railway 
is  now  being  driven,  at  a  probable  eventual  cost  of  something  like 
£30,000.000.      At  the  time  of  writing,    10  steamers  with  ereneral 
cargo  from  Antwerp  and  Hamburg  had  cleared  from  Vladivostok 
for  Xikolaievsk,  taking  some  20,000  tons  of  cargo,  nearly  all  of 
which  consisted  of  salt,  machinery  and  general  contractors"  stores. 
With  the  exception  of  large  consignments  of  iron  sheets — bought 
through  commission  agents  on  the  Continent  -the  proportion  of 
our  manufactures  in  this  amount  is  negligible.     That  this  should 
be  so  is  a  proposition  that  few  will  be  found  to  dispute.      It  gives 
rise  to  two  obvious  questions — why  is  it  the  case,  and  what  can  be 
done  to  remedy  it  .'      The  answer   to  the  first  question  is   simple 
enough — we  have  no  share,  or  next  to  no  share,  in  Siberian  trade, 
because  we  have  never  taken  the  trouble  to  organise  business  con- 
nections ;  because   British    firms,    either   from  ignorance   or  from 
indifference,  have  not  considered  it  worth  while  to  establish  them- 
selves locally  or  to   secure  efficient  representation  in  the  country, 
contenting     themselves     with     such     few     orders,    as.     without 
any     effort    on     their    part,     happened     to     come    their    way. 
The     results     have    been    disastrous   in    more    ways    than    one  : 
trade   has   not   developed,  openings,   from    lack    of    knowledge  of 
local  conditions,   have  been  wrongly  handled,  and  an  unduly  large 
number  of  unsuccessful  transactions  have  bten  made  which  have 
not  only  discouraged  the  firms  directly  concerned   from  further 
enterprise,  but  have  induced  a  general  mistrust  of  Siberian  business 
as  a  whole.     Nor  is  the  answer  to  the  second  question  far  to  seek. 
Our  merchants  and  manufacturers  will  have  their  proper  share  in 
Siberian  business  when  they  have  made  up  their  muids  to  follow 
the  exc>.llent  example  shown  to  them  by  the  Germans  in  past  years 
— namely,  to  open  up  for  themselves  in  the  country  and  to  organise, 
oven   at   the   risk  of    making   a  loss  for  the  fiist  year  or  two,  a 
systematic  scheme  of  commercial  operations. 

British  manufacturers,  if  they  hope  to  build  up  a  trade  of  any 
consequence  in  this  country,  have  to  make  up  their  minds  to  allow 
their  customers  more  favourable  conditions  of  credit  than  they 
countenance  at  present.  It  must  be  borne  in  mind  that  Eastern 
Siberia  is  very  sparsely  inhabited  by  a  population  of  very  modest 
means,  and  that  the  credit  system  is  to  them  an  absolute  necessity. 
This  applies  to  commodities  of  all  kinds,  and  to  peasants  and 
retail  and  wholesale  dealers.  With  the  exception  of  one  or  two 
German  firms  who  pay  cash,  all  the  local  houses  require  credit  for 
from  three  to  nine  months,  extending  sometimes  to  double  that 
tipie.  For  the  sale  of  machinery  and  mechanical  outfits.  &c.,  the 
instalment  system  is  in  current  use,  the  period  of  payment  ranging 
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over  three  years.  The  reason  for  the  prevalence  of  the  credit  eyBtem 
is  to  be  soujfht  in  the  dearneas  of  money  and  the  fact  that 
the  capital  in  the  country  is  generally  insufficient  for 
its  neetls.  The  rate  of  interest  chargred  by  banks  on 
borrowed  money  has  recently  fallen,  but  even  now  it  is 
from  9  to  12  per  cent.  Under  these  conditions  buyers  naturally 
prefer  to  obtain  credit  from  their  suppliers,  even  on  equal  terms  ; 
suppliers,  on  the  other  hand,  profiting  by  European  rates  of  interest, 
find  an  advantage  in  extending  credit  to  their  customers  at  the  high 
local  rates.  It  is  evident  that  in  order  to  be  able  to  engage  in  this 
bosiness  at  all,  manufacturers  must  have  a  much  closer  personal 
aoquainttmce  with  the  market  than  is  at  present  the  case,  and  that, 
for  this  purpose,  they  must  be  represented  locally  by  competent 
agents  in  whose  knowledge  of  the  conditions  and  of  Russian  com- 
mercial law  and  practice  they  can  rely.  Travellers  in  British  goods 
are  very  rare,  and  those  who  do  visit  these  parts  are  generally 
handicapped  by  a  complete  ignorance  of  the  Russian  language. 
They  are  also,  as  a  rule,  poorly  provided  with  samples  and  not  pre- 
pared to  spend  suflScient  time  in  the  country.  Broadly  speaking, 
they  do  not  appear  to  tackle  their  work  in  the  thorough  and  sys- 
tematic manner  characteristic  of  the  German  traveller,  who  will 
have  with  him  ample  printed  matter,  will  quote  c.i.f .  prices,  accord 
such  conditions  of  credit  as  local  circumstances  require,  and  supply, 
when  necessary,  the  elaborate  blue  prints  to  which  the  Russians 
are  so  attached.  It  is  a  fallacy  to  suppose  that  Russian  law  does 
not  protect  creditors.  On  the  contrary,  they  are  probably  better 
protected  in  Russia  than  in  most  other  countries.  Firms  trading 
here  with  the  essential  local  knowledge  that  German  firms  possess, 
expenence  surprisingly  few  losses,  and,  though  the  exaggerated 
terms  of  credit  which  are  prevalent  are  hard  to  become  accustomed 
to,  yet  it  is  certain  that,  unless  the  effort  is  made,  this  market  must 
remain  practically  a  closed  one  to  British  goods. 

Later  in  his  report  the  British  Consul  says  that  the  question  of 
an  electric  tramway  for  Vladivostok  has  been  settled  ;  two  local 
contractors  received  a  10  years'  concession  to  construct  and  run  a 
double  line  of  some  .5  miles  length  from  the  railway  station,  and 
along  the  main  street  to  the  eastern  extremity  of  the  town.  The 
rails  are  supplied  by  the  town,  power  is  to  be  purchased  from  a 
central  station  which  is  being  built,  and  which  will  also  provide  light 
for  the  streets  and  for  general  use.  The  rolling  stock,  cables, 
machinery,  and  all  other  outfit  for  the  tramways,  as  well  as  for  the 
power  station  are  to  be  supplied  by  German  firms,  the  poles  alone, 
it  is  believed,  coming  from  America.  British  firms  have  no 
particular  reason  to  be  grateful  to  the  municipality  for  the  treat- 
ment accorded  to  them  in  this  connection.  Several  of  them  have 
spent  no  little  time  and  money  in  conducting  negotiations  with  the 
Vladivostok  Town  Council  with  a  view  to  obtaining  the  execution 
of  the  various  improvements  of  which  the  city  stands  so  much  in 
need.  Yet  the  call  for  tenders  for  building  the  central  power 
station  was  announced  so  short  a  time  before  the  adjudication  that 
it  wa.s  a  matter  of  practical  impossibility  for  any  firm  nof  locullt/ 
esfahlix/ifid  to  compete. 

Towards  the  end  of  1910  wireless  telegraphic  communication  was 
opened  between  Petropavlovsk  in  Kamchatka  and  Nikoleivsk — a 
distance  of  800  miles.  The  station  at  Petropavlovsk  was  burnt 
down  shortly  after  it  commenced  operations,  and  only  temporary 
arrangements  could  be  made  for  carrying  on  the  service.  Conse- 
quently the  communication  has  been  intermittent.  As  there  is  no 
postal  service  to  Kamchatka  during  the  winter  months,  the 
installation  of  wireless  telegraphy  will  be  of  great  value  to  the 
country,  both  administratively  and  from  the  point  of  view  of  the 
general  public.  The  use  of  wireless  telegraphy  is  being  largely 
extended,  and  it  has  been  decided  to  erect  in  due  time  the  following 
stations  :  (I)  On  Behring  Island  ;  (2)  at  the  mouth  of  the  River 
Anadyr  ;  (3)  at  Providence  Bay  and  on  Cape  Dyejneff  in  the 
Tchukotsk  Promontory  ;  (4)  at  Markova,  on  the   Anadyr  River  : 

(5)  at  Okhotsk,  Yamsky,  Ghidjigaand  Tighil  on  the  Sea  of  Okhotsk  : 

(6)  in  Sakhalin,  to  ensure  communication  in  case  of  the  present 
cable  being  interrupted  ;  (7)  at  Herbinski  (on  the  Amgun).  The 
stations  in  Ghidjiga,  at  the  mouth  of  the  Anadyr,  and  in  Sakhalin 
should  be  working  in  1912. 

British  Columbia. —  In  a  recent  issue  of  the  Ekdrkal 
Eecord  (U.S.A.),  it  is  stated  that  A.  B.  Kennedy,  electrical  con- 
tractor, of  Merritt,  British  Columbia,  reports  an  active  and  profit- 
able electrical  contracting  business  in  that  part  of  the  country. 
At  present  he  has  in  hand  a  contract  for  electrically  equipping  the 
new  $25,000  Nicola  Valley  General  Hospital,  also  a  cold  storage 
plant  for  the  Nicola  Valley  Meat  Market,  besides  several  other 
small  contracts.  The  Nicola  Valley  Meat  Market  is  having  a  30- 
volt  storage  battery  plant  installed  for  lighting  its  premises,  which 
consist  of  a  coal  storage  plant,  a  large  meat  market,  and  an  opera 
house.  Mr.  Kennedy  also  has  a  contract  to  install  a  230-volt 
direct-current  water  turbine  plant  for  the  town  of  Lower  Nicola. 
Mill  Creek  will  furnish  the  motive  power.  This  plant  is  being 
installed  for  D.  Dodding,  a  prominent  rancher  and  dairyman,  who 
has  also  a  branch  of  the  provincial  experimental  farm  on  his 
ranch.  In  addition  to  supplying  light  for  his  dairy  and  home, 
Mr.  Dodding  will  be  able  to  provide  the  little  town  with  light  and 
power. 

■    Private     Arrangement. — C.    Suoklijv'c;    (trading   as 

G.  Suckling  &  Co.),  electrician,  Brent  Street  and  Goldor's  Green 
Road,  Hendon. — A  meeting  of  the  creditors  interested  in  the  above 
matter  was  held  on  Monday  last,  when  the  representative  of  the 
Amorduct  Co.  was  elected  to  the  chair.  The  statement  of  affairs 
presented  showed  total  unsecured  liabilities  of  £853,  of  which 
£488  was  due  to  the  trade,  while  £366  was  due  to  cash  creditors. 
The  cash  creditors  were  the  debtor's  father  and  mother  and  a  Mr. 
Carpenter.     The  a?>ets  were  ertimated  to  produce   £-2.t8.  and  eon- 


Armorduot  Co.,  Ltd. 

..  ^141 

HaymillB,  Ltd. 

Veritys,  Ltd. 

..     165 

Bernstein,  H. 

Thomas,  F.,  &  Co 

..      42 

Buckling 

General  Bleotrio  Co.,  Ltd, 

..      25 

tsuckling,  Mrs. 

B,T,-H.  Co.,  Ltd 

41 

Carpenter 

Bisted  of  stock  £118  and  book  debte  £140.  The  debtor  attributed 
his  present  position  to  the  failure  of  a  local  builder,  who  owed  him 
an  amount  (£130),  and  also  to  pressure  by  several  creditors.  A 
writ  had  been  issued  last  week  for  £lfi3.  It  was  stated  that  the 
debtor  was  formerly  in  business  in  partnership,  trading  under  the 
style  of  Brock  &  Suckling.  This  partnership  was  dissolved  about 
18  months  ago,  the  debtor  paying  the  liabilities  of  about  £400,  and 
taking  over  the  assets  estimated  at  a  like  amount.  He  had  received 
assistance  from  his  father,  and  had  been  mainly  engaged  in 
electric  wiring  work  for  builders.  There  were  no  particulars  avail- 
able with  regard  to  the  turnover  or  gross  profits,  but  the  debtor's 
drawings  had  averaged  about  £2  per  week.  There  was  no  life 
policy,  but  the  debtor  said  there  were  two  houses  situated  in  Temple 
Grove,  Golder's  Green,  which  he  had  purchased  from  a  Mr. 
Bernstein,  through  a  building  society,  about  two  years  ago,  for  £500 
each,  but  debtor  thought  he  had  only  paid  the  interest.  Debtor 
made  an  offer  of  3s.  4d.  in  the  £  cash  down,  the  cash  creditors 
withdrawing  their  claims.  This  offer  was  discussed,  but  no  con- 
clusion was  arrived  at  in  the  absence  of  the  principal  creditors,  and 
the  meeting  was  adjourned.  The  debtor's  father,  who  is  the  largest 
cash  creditor,  is  in  a  small  way  of  business,  and  has  evidently 
helped  the  debtor  to  the  full  extent  of  his  power.  The  following 
are  creditors : — 

^27 

49 

810 

30 

.26 

Bankruptcy      Proceedings.  —  Beetram     Newjviax 

(trading  as  B.  Newman  &  Co.,  described  in  the  Receiving  Order 
as  Bert  Newman,  trading  as  B.  Newman  &  Co.),  electrician, 
4,  Cranbrook  Road,  Ilford,  Essex. — The  adjourned  public  examina- 
tion of  the  above-named  debtor  was  held  at  the  Shire  Hall, 
Chelmsford,  on  Wednesday  last,  when  the  statement  of  affairs 
showed  liabilities  amounting  to  £850  and  a  deficiency  of  £847. 
The  debtor  attributed  his  failure  to  bad  debts.  He  estimated  his 
losses  on  that  account  at  over  £630.  After  a  short  discussion, 
the  examination  was  ordered  to  stand  adjourned, 

Charles  Oldham  McMillan,  electrician  and  cycle  dealer, 
Portmadoc. — Receiving  order  made  on  February  10th,  on  debtor's 
own  petition. 

Dissolutions  and  Liquidations.— G.  G,  Reed  &  Sons, 

Ltd.,  North  Road,  Brighton,  ironmongers  and  merchants.— This 
company  recently  went  into  voluntary  liquidation,  and  the  follow- 
ing appear  in  the  list  of  creditors  : — 

BuUei-s,  Ltd.  

The  Electrical  Co.,  Ltd 

Krupka  &  Jacoby,  Ltd.    . . 

J.  Russell  &  Sons 

Evered  &  Co.  

Falk,  Stadelmann  &  Co 

Biemens  Bros.  Dynamo  Works, 

Ltd 

R.  A.  Lister 

Bombay  Hydro-Electric  Syndicate,  Ltd.— A  meeting  will 
be  held  at  Gresham  House,  E.C.,  on  March  Uth,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  P.  J,  Home. 

Rose's  Recording  Target  Co.,  Ltd. — This  company  is  winding 
up  voluntarily,  with  Mr.  J.  Leith,  85,  Gracechurch  Street,  E.C.,  as 
liquidator.  A  meeting  of  creditors  is  called  for  February  22nd,  at 
13  and  14,  Abchurch  Lane,  E.C, 

Catalogues     and     Lists. — Mr.    George    Ellison, 

Victoria  Works,  Warstone  Lane,  Birmingham. — Leaflet  containing 
description,  illustrations  and  prices  of  the  firm's  new  totally 
enclosed  drum  type  plain  "star-delta"  starters  for  squirrel-cage 
three-phase  motors. 

The  Electrical  Engineering  and  Equipment  Co.,  Ltd., 
Bank  Buildings,  109-111,  Nevv^  Oxford  Street,  London,  W.C. — New 
pamphlet  of  16  pages,  wherein  are  given  particulars  with  illustra- 
tions (half-tone  and  diagrammatic)  concerning  their  type  "L  "  high 
lift  centrifugal  pumps,  also  notes  on  their  starting  up  and  opera- 
tion. One  of  the  views  shows  a  1,250-h.p.  colliery  pump  driven  by 
a  three-phase  5,000-volt  motor,  a  waterworks  high  lift  pumping  set 
driven  by  a  three-phase  360-h.p.  motor,  underground  mine  pumps, 
sinking  pumps  for  mines,  water  supply  plants  for  industrial 
districts,  &c.  Other  publications  just  issued  by  the  same  firm  are  as 
follows  : — No.  L  2.  giving  a  list  of  prices  of  "Leanda"  metal-filament 
lamps  from  25  to  260  volts  and  from  9  to  900  British  c.p.  ;  and 
List  No.  P.M.  3,  containing  illustrated  descriptions,  with  tabulated 
particulars  including  prices  and  weights,  of  electrical  measuring 
instruments,  moving  coil  and  hot  wire  ;  wattmeters  for  D.C  or  a.c  , 
three-phase  wattmeters,  and  other  kindred  manufactures. 

Messrs.  Siemens  Brothers  Dynamo  Works.  Ltd..  of  Tyssen 
Street,  Dalston,  N.E.,  have  just  issued  a  '  Wotan  "  lamps  show-card 
of  effective  design  lithographed  in  nine  colours.  It  is  mounted  oji 
a  stiff  board,  and  contractors  who  have  not  yet  received  one  can 
have  a  copy  on  application.  At  the  bottom  it  carries  the  words, 
"  Drawn  Tungsten  lamps;  save  15s.  in  the  £  :  no  lamps  take  less 
current." 

.Mr.  Robert  R.  Steel,  794,  Salisbury  House,  London  Wall.  E.C, 
— Pamphlet  setting  out  the  advantages  of  the  "  Alekin  "  improved 
automatic  distilling  apparatus  for  producing  pure  distilled  water 
for  a  variety  of  purposes,  especially  for  use  in  connection  with 
storage  batteries,  and  giving  directions  for  connecting  and  working 
the  apparatus. 

The  Diesel  Engine  Co.,  Ltd.,  179,  Queen  Victoria  Street, 
London,  E.C. — Thirty-two  page  brochure  containing  an  imposing 
tabulated  list  of  purchasers  of  Diesel  engines  in  Great  Britain  and 
Ireland,  India,  Argentine.  Brazil,  Chile,  Mexico.  Japan,  China, 
Australasia,  Egypt,  inc.  Information  is  given  as  to  the  number  of 
cylinders  and  the  B.H.?.  in  the  case  of  each  order.  Copies  of  this 
publication  will  be  pent  to  any  applicant. 


£18 

Moeller  &  Condrup,  Ltd. 

.  .    £51 

23 

W,  Soutter  &  Sons  . . 

48 

158 

Stein  (?>  Electric  Light  Co. 

..       27 

338 

R.  Hornsby  &  Sons  . .        : . 

27 

383 

Henley's  Teleg.  Co.,  Ltd. 

32 

7t; 

Simplex  Conduits,  Ltd.    . . 

..      58 

Brimsdown  Lamp  Works.  . 

25 

93 
39 

bun  Electrical  Co.,  Ltd.  . 

..       33 

Vol.70.  No.  1,786, febbuabt  16, 1912,]   THE    ELECTRICAL    REVIEW. 


253 


The  WaI/BALI,  EMCcniicAr.  Co.,  Ltd.,  57,  Bridtjo  Street,  Walsall. 
■ — Twenty-pape  catalotjue  of  meters  for  direct  and  altematinpr  cur- 
rent including  the  following'  : — Moving  coil  amrnetera  and  volt- 
meters (improved  Weston  type)  ;  sector  cased  and  edgewise  ditto  ; 
the  B  (i  moving  iron  type  meter  ;  handy  meters  for  testing  pur- 
poses ;  railroad  meters  ;  moving  iron  meters  ;  the  "Export"  meter  ; 
leakage  indicators  for  mines  ;  master  switches  ;  series  and  potential 
transformers  ;  watertight  and  motor  car  duplex  meters.  Illustra- 
tions appear  and  prices  are  very  clearly  taVjulated. 

Mkssbs.  Hick-Diesel  Oil  Enoineh,  Ltd.,  11,  Queen  Victoria 
Street,  London,  E.G. — Sixteen-page  pamphlet  describing  the  Hick- 
Diesel  oil  engine,  giving  an  explanation  and  description  of  a  typical 
installation,  accompanied  by  half-tone  and  line  diagrams.  Dimen- 
sions are  tabulated.  The  engines  are  made  by  Messrs.  Hick, 
Hargri-aves  k,  Co.,  Ltd  ,  of  IJolton. 

Mkssks.  Donovan  cV  Co.,  17,  Cornwall  Street,  Birmingham. — 
Catalogue  of  32  pages  containing  brief  notes  regarding,  and  illus- 
trations of,  Barwick  motor  starting  and  regulating  gear,  together 
with  very  fully  tabulated  lists  of  prices  of  upwards  of  2,000 
starters  and  regulators.  The  contents  include  prices  of  ^-minute 
rating  starters  of  open,  semi-enclosed  and  totally-enclosed  types, 
together  with  1 -minute  rating  starters  of  the  same  pattern,  start- 
ing panels  and  automatic  starters.  The  prices  of  shunt  regulators 
cover  a  very  wide  range,  and  prices  also  appear  of  patent  shunt 
regulators  having  all  live  parts  mounted  at  the  back  of  the  slate, 
doing  away  with  the  necessity  for  a  front  covering.  A  view  is  given 
of  the  switch  mounted  on  the  back  of  the  slate  before  the  resist- 
ance is  connected  to  it.  Various  resistances  for  cinematograph 
theatres,  and  liquid  resistances  for  theatres,  are  also  listed. 

The  General  Electuic  Co.,  Ltd.,  (17,  Queen  Victoria  Street, 
London,  E.G. — New  edition  of  the  firm's  "  Osram  '  lamp  price  list 
of  28  pages.  Conditions  of  sale,  and  instructions  for  handling  and 
use,  and  tables  for  dimensions  of  pear  shape,  round  bulb  and  candle- 
shape  lamps,  precede  neat  illustrations  with  brief  particulars  and 
prices  of  various  types  of  lamps  with  wire-drawn  filaments.  Two 
entirely  new  lamps  included  are  the  200  and  260-volt,  20-watt, 
Ki-C.P.  and  the  100  to  135-volt,  11 -watt,  10-C.P.  The  number  and 
ranges  of  candle  lamps  have  been  increased,  and  these  are  now  stocked 
in  twisted,  as  well  as  plain,  flame  and  other  shapes.  Osram  striplite 
lamps  suitable  for  all  kinds  of  trough  reflector.'  are  also  shown  ; 
these  will  shortly  be  made  in  100  to  135-volt,  16-c.p.  type.  Another 
item  in  the  pamphlet  is  lamps  specially  designed  for  use  in  motor- 
car headlights.  We  understand  that  considerably  over  five  millions 
of  Osram  lamps  with  drawn- wire  filaments  are  now  in  use  in  this 
and  other  countries. 

The  Stebling  Telephone  and  Electric  Co.,  Ltd.,  200,  Upper 
Thames  Street,  London,  E.G. — Publication  No.  184  (24  pages)  deals 
with  Sterling  electric  blasting  machines.  The  ground  covered  may 
be  indicated  thus : — Electric  fuses  for  high  and  low-tension 
systems;  electric  blasting  machines  genarally  ;  "Sterling"  patent 
electric  blasting  machines  and  instructions  for  using  them  ;  how  to 
fire  shots  by  electricity.  Illustrated  notes  and  prices  appear  of 
magneto  high  and  low-tension  blasting  machines  ;  dynamo  low- 
tension  blasting  machines ;  shot-firing  cable  and  cable  reels ; 
galvanometers  and  spare  parts. 

Book  Notices. — Four-Place  TahJea.  Compiled  by  E.  V. 
Huntington.  London  :  E.  &  F.  N.  Spon.  Price  3s.  net. — This  is  a 
handy  set  of  tables  of  logs  and  trigonometric  functions,  bound  in 
flexible  cloth,  and  with  a  thumb  index  leading  directly  to  the 
sections  desired.  All  the  values  of  any  one  function  are  found  at 
one  opening.  The  functions  always  increase  from  left  to  right,  to 
prevent  errors  in  interpolation.  Additional  thumb  indexes  are  pro- 
vided at  top  and  bottom  to  facilitate  the  use  of  the  tables  with  the 
left  hand  only,  but  by  some  chance  those  in  our  copy  have  been 
wrongly  cut,  and  fail  in  their  object.  Logs  from  I  to  2  are  given 
in  a  special  table,  direct  reading  ;  from  1  to  10  with  differences  for 
the  fourth  figure.  Similarly,  the  logarithmic  functions  are  given 
in  special  tables  for  the  first  or  last  10°,  as  well  as  the  ordinary 
tables  from  0  to  90°,  and  various  conversion  tables  are  included, 
■with  a  number  of  useful  constants.  The  tables  and  notes  have 
been  carefully  drawn  up  with  a  view  to  handiness  and  accuracy  in 
use,  and  appear  to  be  exceptionally  convenient  for  quick  working. 

The  Magnet  Magazine.  Vol.  I,  No.  1.  Price  Is. — This  is  the  first 
copy  of  the  new  magazine  of  the  General  Electric  Co.,  Ltd.,  who 
are  to  be  congratulated  upon  its  excellent  start.  The  fact  that  it 
is  edited  by  Mr.  M.  Solomon  (manager  of  the  Witton  carbon  works 
of  the  G.E.  Co.)  is  ample  guarantee  that  a  high  literary  and  tech- 
nical standard  will  be  maintained,  and  the  style  and  contents  of 
the  first  issue  are  worthy  of  high  commendation.  The  opening 
article  is  appropriately  devoted  to  a  biographical  sketch  of  the  late 
Mr.  G.  Byng,  the  founder  of  the  company,  whose  portrait  forms 
the  frontispiece.  The  chairman,  Mr.  H.  Hirst,  contributes 
an  extremely  interesting  foreword  describing  the  recent 
expansion  of  the  company,  which  now  includes  between  30  and 
40  separate  organisations  at  home  and  abroad,  all  controlled 
from  one  centre.  Emphasis  is  laid  upon  the  establishment  of 
subsidiary  companies  in  the  principal  external  markets — Australia, 
India,  China,  Spain  and  South  Africa,  and,  shortly,  Argentina.  This 
step  was  resolved  upon  some  years  ago,  with  the  cordial  support  of 
the  late  chairman,  and  was  due  to  the  necessity  of  keeping  the 
Witton  factories  fully  employed,  the  home  market  being  too 
limited  in  scope  and  unstable  in  character  to  afford  alone  a  satis- 
factory field  of  enterprise.  To  this  end  the  company  entered  into 
partnership  with  its  foreign  agents  where  practicable,  while  in 
other  cases  new  companies  were  formed  for  the  purpose.  This 
policy  has  been  fully  justified  by  the  results,  which  have  already 
proved  eminently  satisfactory.  An  article  on  Paper-Mill  Driving, 
an  editorial  explaining  the  scope  and  objects  of  the  magazine, 
=  and  a  list  of  the  Orerseas  .companies  and  agenoies  of  the  G.E.C, 
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complete  the  list  of  contentfl,  which  are  of  exceptional  intereet  and 
quality. 

The  Modern  Ijoeomotire.  By  C.  Edgar  Allen.  London  :  Cambridjre 
University  Press.  Price  Is.  net. — This  U  an  addition  to  the 
admirable  series  of  "  Manuals  of  Sci<Tice  and  Literature  "  in  conrse 
of  isHue  from  the  Cambridge  University  Pren-".  and  fully  maintains 
thft  high  standard  of  exf;«llence  set  by  its  predecessfjn'.  It  dealB 
solely  with  the  steam  locomotive,  the  thory  and  practice  of  which 
are  concisely  bnt  clearly  outlined,  with  good  illastrations. 

"Macchine    Dinamo-Elettriche  e  Trasformatori  Statici.' 
Milan  :  P.iblioteca  die  Elettricita. 

"  'J'ranmctionK  of   the  Illuminating  Engineering  Sfjciety. 
VI,  No.  <J.     December,   liHl.      Easton,  Pa.  :  The  Society. 
75  cents. 

"  ProceedinfjM   of    the    Engineers'    Club  of    Philarlelphia. 
XXIX,  No.  1.     January,  1912.     Philadelphia  :  The  Club. 

"  Tramactiunx  ot  the  University  of  Toronto  Engineering  Society." 
Vol.  V,  No.  3.     Toronto  :  The  University. 

"  Calcul  et  Construction  des  Altemateurs."  By  H.  Birven.  191 1. 
Paris  :  Gauthier-Villars.     Price  fi  fr. 

"Review  of  the  Goal  Trade  in  1911.'  London  :  The  Cullienj 
Guardian.     Price  Is.  net. 

"  L'Annce  Electrique 
1911."  By  Dr.  Foveau 
Price  3.50  fr. 

"  Science  Abstracts."  Sections  A  and  B.  Vol,  XV, 
31st,  1912.     With  Indexes  to  Vol.  XIV.     London 
Ltd.     Price  Is.  6d.  net  each. 

"  Diesel  Engines  for  Land  and  Marine  Wort."  By  A.  P.  Chalkley. 
1912.    London  :  Constable  &  Co.     Price  Ss.  Od.  net. 

"The  Universal  Electrical  Directory  (.1.  A.  Berly'sj,  1912.' 
London  :  H.  Alabaster,  Gatehouse  A:  Co. 

New  Osram  Lamps. — In  issuing  a  new  list  of  Osram 
lamps  with  drawn-wire  filaments,  the  General  Electric  Co..  Ltd., 
claim  that  these  filaments  are  not  surpassed  in  strength  by  any 
other  make  of  lamp  ;  transit  troubles  are  now  eliminated.  An 
interesting  novelty  is  the  low-candle-power  lamp,  which  is  now 
available  in  two  types- -200-260  volts,  20  watts,  14 '5  C.P..  and 
100-135  volts,  11  watts,  !t  c.p.  We  illustrate  herewith  one  of  the 
former,  which  it  will  be  seen  is  pear  shaped  and  shorter 
than  the  lamps  of  higher  candle-power.  The  filament  is  wound  on 
the  supports  in  one  continuous  length.     The  introduction  of  these 


Electrotherapique    et    Radiotherapiquev 
de  Courmelles.      Paris :    Ch.    Beranger. 


Part  1.  .lanaary 
E.  &  F.  N.  Spon, 


OsRAU  Drawn-wire  Lamp. 


new  types  extends  the  range  downwards  almost  to  the  lowest  limit 
required  in  practice,  and  illustrates  once  more  the  extraordinary 
progress  which  has  been  made  in  the  rapid  evolution  of  the  tungsten 
lamp.  A  test  carried  out  at  the  National  Physical  Laboratory  last 
year  on  nine  32-watt,  200-volt  Osram  lamps  shows  that  they  all 
burned  for  2.000  hours  and  were  unbroken  at  the  finish,  the  average 
efficiency  being  1  '39  watts  per  horizontal  candle  during  that  period, 
and  the  falling-off  in  candle-power  only  S  per  cent.  Such  figure* 
would  have  beer,  regarded  as  hopelessly  unattainable  but  a  few 
years  ago. 

Trade   Announcement. — Me.  W.  Pagdex  Perry,  of 

6,  Holbom  Viaduct.  E.G.,  has  been  appointed  sole  agent  for  London, 
the  Home  Counties  and  South-East  Coast  for  the  P.  &;  G.  electric 
heating  and  cooking  apparatus.  He  is  just  introducing  a  new  line 
in  copper  kettles  with  cast -brass  scroll  legs,  especially  to  meet  the 
views  of  the  electric  supply  engineers.  At  the  above  address,  we 
are  informed,  he  is  showing  electric  ovens  on  a  new  principle. 

Indicator  Approved.— The  B.  of  T.  has  approved  of 

Pricker's  maximum  demand  indicator '  as  depoelt«d  by  MfiSSKS. 
Fbickee  k  Milleh,  82,. Victoria  Street,  S.W.     .  .    .    .  - 
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LIGHTING  and  POWER  NOTES. 


Abiiisrilon. — At  the  quarterly  mcetinj:  of  the  T.(\.  a 
report  troiu  tho  Electric  Lipfhtiiigr  Committee  was  received  stating- 
tliat  an  application  for  a  provisional  oi-der  had  been  sent  to  tho 
B.  of  T..  and  that  the  Committee  had  since  had  an  interview  with  a 
representative  of  a  tirn\  willinij  to  term  a  company  to  be  called  the 
Abinjrdon  Electrical  Supply  Co.,  Ltd.,  and  to  establish  an  installation. 
The  Committee  was  still  in  negotiation.  The  Mayor  said  that,  from 
what  he  knew  of  the  opinions  of  individual  members,  the  Com- 
mittee was  ajrainst  an  electrical  imdertaking:  as  a  municipal  enter- 
prise, but  would  prefer  a  company  to  carry  it  on,  and  he  shared 
that  opinion.     The  report  was  adopted. 

Atliertoii. — The  L.(i.B.  has  sanctioned  loans  araountinc: 
to  £;\.">00  for  the  purposes  of  electric  lijrhtinsr  for  the  D.C.,  viz.,  a 
loan  of  i:i,.'>00  for  mains,  repayable  in  2r>  years  :  a  loan  of  i:  1.000 
for  services,  repayable  in  15  years  ;  a  loan  of  £200  for  switchgear. 
repayable  in  17  years  :  a  loan  of  £700,  for  transformers  and  trans- 
former pillars,  repayable  in  15  years  :  and  one  of  £100  for  meters, 
repavable  in  five  years. 

Bath. — The  T.C.  has  received  the  sanction  of  the  Tj.G.B. 

to  a  loan  of  £  8,000  for  the  installation  of  a  Diesel  eng:ine,  motor- 
alternator  and  booster. 

Blackpool. — Tlie  T.C.  has  decided  to  oppose  a  Bill  for 
confirming:  certain  afrreements  under  the  Electric  Ligrhtingr  Act, 
18S2,  between  the  National  Electrical  Construction  Co.  and  certain 
local  authorities. 

Canterbury. — Once  aszaiu  the  merits  of  s^as  rersiis 
electricity  have  been  troubling:  the  minds  of  the  Guardians  of  the 
Canterbury  Workhouse.  A  few  months  ag:o  it  was  decided  that 
electricity  should  be  substituted  for  gas  in  the  workhouse.  At  the 
next  meeting:,  however,  the  matter  was  again  brought  forward,  and 
after  a  keen  fight  gas  carried  the  day.  and  it  was  decided  to  stick 
to  the  old  method.  At  the  meeting  on  January  2i'th  a  resolution 
was  passed  that  electricity  should  be  laid  on  to  the  new  home 
which  the  Guardians  are  building  for  the  nurses  employed  in  the 
infirmary,  one  the  members  remaiking  that  the  laying  of  the  cable 
to  the  home  would  pave  the  way  for  the  adoption  of  electricity  in 
the  house.  Mr.  S.  S.  Warren,  however,  gave  notice  that  he  would 
bring  forward  a  motion  to  rescind  the  resolution.  Accordingly  at 
the  meeting  this  week  the  matter  was  again  discussed.  Mr.  Warren 
dwelt  at  some  length  on  the  merits  of  gas  rer/^us  electricity,  and 
contended  that  the  former  was  much  healthier  and  cheaper. 
Several  members  spoke  in  favour  of  electricity,  and  eventually  on 
being  put  to  the  vote,  the  motion  was  lost  by  a  large  majority,  only 
two  voting  for  gas. 

Clielteiiliaiii.— The   R.P.C.   has  given   consent   to  the 

T.C.  to  supply  electricity  to  premises  in  the  rural  area,  without 
prejudice  to  the  R.D.C.'s  right  of  action  as  regards  all  future 
applications. 

Cheshire. — The  Chester  County  Council  has  decided 
upon  an  electrical  installation  in  the  buildings  of  the  Bache  Hall 
Estate,  the  Hall  itself  to  be  utilised  as  a  nurses"  home  in  connection 
with  the  Upton  Asylum. 

The  Council  has  decided  to  petition  against  the  Altrincham  and 
Bowden  E.L.  (Extension^)  Order, 

Clactoii-on-Sea. — After  tests  with  gas  and  electric 
lamps  the  I'.D.C.  has  decided  to  light  the  west  front  with  10 
electric  axe  lamps. 

Negotiations  are  proceeding  with  reference  to  a  supply  of  electri- 
city to  the  new  home  being  erected  in  Holland  Road,  for  the  Reckitfs 
Home  trustees.  The  latter  have  agreed  to  guarantee  for  at  least 
two  years  an  annual  consumption  equal  to  £50  a  year.  On  a  final 
decision  being  arrived  at  the  necessary  mains  will   be  laid  by  the 

r.D.c. 

Colchester.  —  The    T.C,    has    decided    to    oppose    by 

memorial  the  Bill  that  is  being  promoted  to  enable  railway  com- 
panies to  supply  electricity  to  private  consumers. 

Couffletoil.— The  E.G.  has  decided  next  month  to 
discuss  the  question  of  lightmg  the  workhouse  either  by  electricity 
or  gas,  dispensing  with  the  present  oU  lamps.  In  the  mean- 
time expert  advice  is  to  be  sought. 

Crewe. — The  Corporation  proposes  to  borrow  £1.!125  for 
new  electricity  mains.  £1,127  for  additional  plant  at  the  generating 
station  and  £550  for  other  expenditure  in  connection  with  the 
electricity  undertaking. 

Devonport.— The   T.C.  has  applied  to  the  L.G.B.  for 

a  loan  of  £!M)S:>  for  additions  to  the  electricity  plant. 

DOAcr.— The  T.C.  has  decided  to  ask  ^Fr.  Wyndham, 
M.P.,  to  block  the  Bill  which  seeks  to  give  railway  companies 
power  to  supply  electricity  to  private  consumers. 

Epsom.— The  U.D.C.  has  decided  to  install  at  the 
electricity  works  a  200-KW.  Diesel  engine,  at  an  estimated  cost 
of  about  £:?,000. 

Fannvorth.— At  the  meeting  o\'  the  D.C,  held  on  Feb- 
ruaiy  7th.  it  was  decided  to  petition  against  the  Bill  which  the  L.  and 
X.W.  Railway  Co.  are  promoting,  which  would  enable  them  to 
supply  electricity  to  works  near  their  railways.  The  chairman 
observed  that  the  Bill  would  allow  the  company  to  compete  unfairly 
w^ith  local  authorities. 


Foniiby. — Notice  appears  in  the  Loudon  Gazette  of  the 
revocation  of  the  li)07  prov.  order. 

Gloucester. — Unless  the  city  is  exemjited,  together  with 
the  agreement  of  October  80th,  181)9.  the  T.C.  will  petition  against 
the  Bill  of  the  National  Electric  Construction  Co.,  Ltd..  which 
seeks  to  confirm  free-wiring  agreements. 

Halifax. — .\t  a  meeting  of  the  T.C.  held  on  the  7th  inst., 
the  recommendation  was  adopted  of  the  Tramways  and  Electricity 
Committee  of  a  revised  scale  of  charges  for  electrical  energy  for 
motive  power  purposes.  The  new  scale  will  enable  large  consumers 
to  obtain  a  supply  of  electric  power  at  practically  id.  per  unit.  An 
auiendnient  referring  the  question  to  the  Finance,  Electricity  and 
Gas  Works  Committee  for  consideration  was  defeated. 

Hazel  firove. — The  Stockport  T.C.  has  decided  to  apply 

to  the  B.  of  T.  for  an  order  empowering  it  to  supply  electricity  to' 
the  Woodlands  Estate,  which  is  in  the  area  of  the  local  U.D.C. 
The  latter  body  recently  declined  to  consent  to  the  T.C.'s  appli- 
cation. 

Kirkcaldy, — The  electrical  engineer,  in  a  report  to  the 
T.C,  states  that  he  has  been  considering  the  question  of  the  best 
type  and  size  of  plant  for  extensions  at  the  electricity  works.  Under 
present  conditions,  with  six  non-condensing  high-speed  ."^team 
engines,  there  was  no  doubt  the  proper  type  of  plant  to  install  was 
the  mixed-pressure  turbo-generator.  The  total  capacity  of  the 
existing  plant  was  1 ,100  KW.,  and  he  advised  that  the  turbine  should 
be  of  1.000  KW.  They  would  require  a  condenser  and  cooling  tower, 
and  he  estimated  the  cost  at  £9,000.  Mr.  Francis  has  been 
instructed  to  prepare  plans  and  specifications  and  to  advertise  for 
tenders.  The  Corporation  electricity  works,  it  may  be  added, 
are  progressing  rapidly,  and  the  large  extension  is  absolutely 
necessary. 

Leith. — The  Dock  Commission  has  accepted  an  estimate 
by  Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Newcastle-on-Tyne,  for 
the  erection  of  a  15-ton  travelling  crane  at  the  new  graving  dock. 
The  crane  will  weigh  150  tons,  and  is  to  lift  15  tons  at  60  ft, 
radius.  It  is  to  be  self-propelling  and  fitted  with  electric  motors. 
The  cost  is  £4.100,  and  the  special  track  necessitated  will  probably 
cost  £  1 .000. 

Lincoln. — At  a  meeting  of  the  City  Council  the  other 
night,  Mr.  W.  8.  White  moved  that  application  be  made  to  the 
L.G.B.  for  sanction  to  borrow  £12,500  for  the  purpose  of  extending 
the  plant  at  the  electricity  works.  This  was  agreed  to  and  the 
Committee's  recommendation  was  confirmed. 

London. — "Woolwich. — The  B.C.  has  sealed  an  agree- 
ment with  a  local  firm  in  a  district  where  mains  are  not  yet  laid 
for  the  supply  of  electric  power  on  a  three  years'  agreement.  The 
capital  expenditure  involved  is  about  £2,500. 

Luton. — "With  reference  to  the  Bill  of  the  London  and 

North- Western  Railway  Co.,  which  runs  through  the  town,  seeking 
powers  to  supply  electricity  to  any  manufactory,  works  or  premises 
adjoining  or  near  to  any  part  of  the  company's  lines,  the  T.C.  in 
Committee,  has  given  the  Parliamentary  Committee  powers  to  take 
what  steps  are  called  for  in  the  matter  to  protect  the  interests  of 
the  Council's  undertaking,  and,|  if  ^necessary,  to  lodge  a  petition 
against  the  Bill. 

9Liidenhead. — The  T.C.  has  decided,  with  a  new  to  a 

200-KW.  Diesel  plant  being  installed  at  an  estimated  cost  of  £4.000, 
that  the  Chairman  of  the  E.L.  Committee  and  the  engineer  shall 
visit  the  works  of  Messrs.  Carels  Frores  and  examine  the  proposed 
plant.  The  L.G.B.  is  to  be  asked  to  sanction  the  use  of  £2,200  for 
the  renewals  reserve  fund,  and  to  raise  the  balance  by  loan. 

Malvern. — The  U.D.C.  has  decided  to  give  power  con- 
sumers a  discount  of  5  per  cent,  off  the  present  price  of  3d.  pernnit, 
on  payment  of  account  within  28  days. 

Xewcastle-under-Lyme, — The    T.C.    has  decided    to 

install  at  the  electricity  works  two  150-KW.  Diesel  oil  engines  in 
preference  to  gas  engines. 

Notting:ham. — A  great  deal  of  correspondence  has  been 
published  in  the  Nottingham  papers  relative  to  the  price  paid  for 
coal  at  the  electricity  works,  one  of  the  city  auditors  having  called 
attention  to  it.  A  letter  written  by  Mr.  W.  Bardill  remarks 
upon  the  Corporation  electricity  plant  as  being  a  by  no  means 
modern  one,  and  goes  on  to  say  : — "  But  the  fact  rests  that  the 
present  plant  is  there,  and  until  the  Corporation  can  afford  to  put 
down  a  modern  plant,  situated  where  coal  is  at  hand  and  where  water  is 
plentiful  for  condensing  (.say  on  the  side  of  the  Trent  near  to  Clifton 
Colliery"),  and  the  plant  specially  adapted  to  use  the  cheapest  form 
of  fuel,  there  is  no  doubt  that  the  Corporation  officials,  with  the 
Committee,  are  doing  all  they  possibly  can  in  the  interests  of  the 
ratepayers  generally." 

Penniaenniawr. — The  U.D.C.  has  received  the  consent 

of  the  L.G.B.  to  a  loan  of  £196  for  extending  the  electric  lighting 
of  the  promenade. 

Perth. — The  Corporation  Electricity  Committee  is  to 
apply  for  borrowing  powers  to  the  extent  of  £8,0o0.  The  depart- 
ment will  in  the  near  future  require  to  meet  the  demand  of  two 
large  new  consumers — the  new  infirmary  and  the  new  premises  of 
Messrs.  J  ohn  Dewar  &;  Sons,  The  cost  of  the  mains  alone  will  be 
£3,500. 
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Plymouth. — The  Hw  und  Parks  Committee  of  the  T.C. 
proposes  to  illuminate  electri'-ally  the  Hoe,  which  is  stated  to  be 
the  finest  promcna^le  in  Europe.  The  whole  of  the  asphalte  paths 
are  to  be  lined  with  festoons  of  electric  lit'ht— red,  white  and  blue 
— which  will  have  a  charminfr  effect.  It  is  also  sugrpe-sted  that 
there  shall  be  three  trellis  archways  over  the  entrance  at  the  top 
of  Lockyer  Street.  It  is  further  jjroposedto  illuminate  the  entrance 
by  the  lodpe  in  Citadel  Road,  as  well  as  at  the  entrance  at  the  toi> 
of  Windsor  Lane.  The  bandstand,  Smeaton  tower,  and  the  Armada 
memorial  will  also  be  electrically  decorated. 

Kadclifie. — In  order  to  give  a  supply  of  enerjjy  in  l)iilk 
to  Radclitfe  U.D.C.,  and  to  the  new  works  of  the  Co-operative 
Wholesale  Society,  the  Bury  T.C.  has  applied  to  the  B.  of  T.  for 
permission  to  utilise  overhead  lines. 

Reddish. — The  Stockport  electrical  engineer  is  in  com- 
munication with  several  larpe  firms  at  Reddish  with  reference  to 
their  taking  a  supply  of  electricity  from  the  Cor])oration.  If  the 
demand  is  satisfactory  the  mains  will  be  extended  to  the  township, 
and  additional  generating  plant  installed. 

St.  Anne's. — The  Electricity  Sub-Committee  of  the 
D.C.  has  under  consideration  proposals  for  reducing  the  price  of 
energy  for  heating  and  cooking. 

Sheffield. — The  estimated   amount   of  profit  from  the 
tramways    undertaking   for   the   year   ending   March   25th,    1913, 
which  will  be  available  for  the  relief  of  the  district  rate,  has  been 
put  by  the  Tramways  Committee  at  £19,238,  as  against  £23,334 
for    1912.      With    regard  to  the  electric  lighting  department,  the 
Committee  put  the  estimated  surplus  for  the  years  1912  and  1913 
at  £4,142  and  £2,902  respectively.     The  estimate  of  the  tramways 
general   manager  and  the  surveyor  of  highways  of   £53,700,  has 
been  approved  as  the  capital  expenditure  for  rolling  stock,  plant, 
equipment  of  line,  6cc.,  for  the  12  months  ending  March  25th,  1913. 
A  Sub-Committee  of   the  Watch  Committee  have  had  under  con- 
sideration the  proposals  of  the  electric  supply  department  regarding 
the   substitution   of  electric  lighting  for  gas  lamps  in  the  public 
streets.     The  claims  put  forward  by  the  department  in  support  of 
this  proposition  are  Cl)that  the  light  is  not  concentrated  at  the  base 
of  the  posts  :  (2)  there  is  no  partial  failure  of  a  lamp.     The  failure 
of  a  lamp  would  necessitate  its   immediate   renewal  assuring  the 
maximum  amount  of  light  being   constant ;  ^,3)  the  light  is  not 
effected     by    high    winds  :    and   (4)    that    improved    lighting    is 
obtained  with  no  increase  in   the  annual  charges  over   and  above 
that  paid  at  the  present  time.     It  was  further  pointed  out  that  the 
comparative  capital  costs  for  brackets,  fittings,  &;c.,  including  10s. 
for  labour,  kc,  but  exclusive  of  posts  wer^O/)  lamps  per  post  ;  four 
(/y)  gas,   £7   Is.    lOd.  :  (c)   electricity,    £5    17s.    f.d.  ;  («)   three  C^*) 
£6  Ifis.  lOd.  ;  (r)  £5  lis.  ;  (a)  two  (A)  £5  Gs.  4d. ;  (c)  £4  18s.  2d.  ; 
(a)  one  (J))  £2  6s.  lOd.  :  (<■)  £2  (5s.  lOd.     Taking  these  figures  into 
consideration,  the  Sub-Committee  state  that  whilst  they  show  that 
the  capital  cost  for  the  electrical  equipment  is  less  than  for  gas 
lanterns,    fittings,    kc,    it    should    be    borne    in    mind   that    the 
Watch     Committee     had     already     incurred     a    cost    equivalent 
to    the    proposed     capital     cost    for     electrical    equipment,    and 
that  the     cost   which     had    already  been    incurred    was     giving 
fairly  satisfactory  results.     Further,  the  Sub-Committee  stated  the 
proposed  conversion  would  involve  the  scrapping  of  the  gas  equip- 
ment, for  which  the  cost  had  been  incurred.     Under  these  circum- 
stances it  did  not  appear  that  the  proposed  capital  cost  incurred  by 
the  substitution  should  fall  upon  the  Watch  Committee,  but  that 
the  whole  cost  should  be  borne  by  the  Electric  Supply  Department. 
A    further    proposal    was    also    submitted    by    the    Department, 
showing      the      lighting      of     nine       districts      in      the       city 
where      mains      were      available,      and      which      showed     that 
the    present    gas  lamps  in  the  whole   of  the    nine  schemes   cost 
£1,147,   as   against  £1,038,  the  total  amount  for  electric  fittings. 
After  full  consideration  of  the  facts  the  Sub-Committee  resolved 
that  it  could  not  see  its  way  to  recommend  the  Watch  Committee 
to  adopt  the  suggestions  of  the  Electric  Supply  Department  unless 
that  department  was  prepared  to  undertake  the  new  capital  cost 
involved    in  the   proposal.     This  report  was  adopted  by  the  Watch 
Committee.     Application  is  to  be  made  to  the  L.G.B.  for  sanction 
to  borrow  the  following  sums  : — Mains,  £57,000  ;  services,  £9,000  ; 
sub-stations    and    equipment,     £15,000  ;    transformers,     £16,500 ; 
power-factor   rectifiers,    £9,000  :  cooling  towers  and   foundations 
£11.200.     Mains  are  to  be  extended  in  Meadow  Lane  at  an  estimated 
cost  of  £112,  also  in  South  Street  Park  and  Edgedale  Road  at  £231 
and  £  11 7  respectively. 

Shrewsbury.— The  T.C.  on  Monday  decided,  if  neces- 
sary, to  oppose  the  Bill  of  the  London  and  Xorth-Western  Railway 
Co.  seeking  powers  to  supply  electricity  to  factories,  &c. 

South  Africa. — Cape  Towx  Suburbs. — A  special  cor- 
respondent at  the  Cape  writes  as  follows  : — "  Tenders  have  recently 
been  called  by  some  of  the  suburban  municipalities  for  the  electric 
lighting  of  the  streets,  and  the  tender  of  the  Cape  Town  Corporation 
has  been  accepted  by  the  Woodstock,  Mowbray,  Rondebosch,  and 
Claremont  municipalities,  and  an  agreement  has  also  been  arrived 
at  between  Cape  Town  Corporation  and  the  Cape  Peninsula  Light- 
ing Co.,  for  the  former  to  buy  out  the  latter  for  the  sum  of 
£46,500,  and  curront  will  be  supplied  on  similar  terms  to  Cape 
Town.  The  Wynberg  municipality,  however,  accepted  the  tender 
of  the  neighbouring  Council  of  Kalk  Bay,  which  was  briefly  to 
supply  the  municipality  of  Wynberg  with  current  at  6'6  per  unit 
for  street  lighting,  and  3d.  per  unit  for  private  consumers.  Kalk 
Bay  would  require  to  spend  £4,500  on  extension  of  mains,  &c.,  and 


Wynberg  would  have  to  either  purchao^  the  existing  network  from 
the  Cape  Peninsula  Lighting  Co..  or  erect  new  network,  4:c.     The 
tender    was    approved     and     advised     to     be    accepted     by    the 
Administrator,  with  the  following  proviso  : — (a)  That  the  muni- 
cipality of  Kalk  Bay  obtain  the  consent  of  their  ratepayers  to  the 
raising  of  the  nec*>88ary  loan  for  the  prose'.ution  of  the  work  ;  and 
(h)  That  the  municipality  of  Wynberg  obtain  in  due  coarse  the 
consent  of  their  ratei)ayer9  to  the  raising  of  a  loan  to  liquidate  the 
amount  to  l<e  paid  for  the  purchase  of  the  "overhead  equipment' 
from   the   Ca[^   Peninsula   Electric  Lighting  Co.,  Ltd.     A  public 
meeting  was  held,  and  during  discussion  it  was  elicited  that  current 
is   costing   the    Kalk    Bay   Council   at   present    13'3»'»d.   per   unit ; 
(This    is   not  a  printers  error— it  is  thirteen  point  three  six.)     The 
ratepayers'  necessary  consent  was  not  forthcoming,  and  the  scheme 
was  rejected.     Subsequently,  the  Wynljerg  manioipality  agreed  to 
find  the  necessary  capital  if  the  Kalk   Bay  Council's  tender  still 
held  good.     This  was  confirmed  at  the  last  meeting  of  the  Kalk 
Bay  Council.     It  will  be  a  great  pity  if  the  offer  of  Cape  Town  to 
take  over  the  Kalk  Bay  generating  station  is  not  accepted,  as  with 
the  except'on  of  the  Admiralty  plant  at  Simonstown,  and  the  Govern- 
ment railway  workshops  at  Salt  River,  the  whole  of  the  electric 
lighting  in  the  Cape  Peninsula  will  be  from  one  single  generating 
station  owned  by  Cape  Town  Corporation. " 

The  services  of  Mr.  A.  C.  Holtby,  M.I.C.E.,  were  requisitioned 
to  verify  the  calculations  of  Mr.  G.  H.  Swin-rler.  the  Kalk  Bay 
municipal  electrical  engineer.  These  calculations  Mr.  Holtby 
confirmed  in  all  respects  and  endorsed  Mr.  Swingler's  report  that  it 
would  be  a  profitable  undertaking  to  secure  the  Wynberg  contract 
on  the  prices  set  out  in  the  tender. 

The  new  School  of  Medicine  at  Cape  Town  will  be  lig  hted  by 
electricity,  the  tender  of  Messrs.  Simpson  i:  Scott  having  been 
accepted. 

Stockport.— The    T.C.    has    iDstnicted    the    electrical 

engineer  to  prepare  plans  and  specifications  for  the  installation  of 
plant  to  give  an  a.c.  supply  for  large  power  consumers.  The  cost 
is  estimated  at  £20,000.  The  question  of  utilising  overhead  trans- 
mission lines  is  also  to  be  considered,  and  the  electrical  engineer  ia 
to  visit  towns  where  such  lines  are  used. 

The  local  Tradesmen's  Association  has  sent  a  protest  to  the  T.C. 
against  the  action  of  the  Electricity  Committee  in  hiring  out  an 
electrically-driven  vacuum  cleaner.  Such  a  provision,  it  was 
pointed  out,  was  entirely  within  the  realms  of  the  private  trade  to 
supply.  The  Committee  has  replied  that  if  the  Association  can 
assure  it  that  there  are  three  such  cleaners  in  the  town  to  be  let  on 
hire,  the  Committee  will  discontinue  to  let  out  the  one  purchased 
by  it. 

Stretford, — In  reply  to  an  application  from  the  Stretford 
Gas  Co.  for  a  supply  of  energy  approximating  25,000  units  per 
annum  intermittent  load  throughout  24  hours,  it  is  to  be  stated  that 
the  supply  will  be  offered  at  a  price  of  1  id.  per  unit,  less  10  "per 
cent.,  for  a  minimum  period  of  five  years,  the  Council  to  install  the 
necessary  cable  at  an  estimated  cost  of  £100. 

Swindon. — The  T.C.  has  agreed  to  supply  electricity  to 
the  new  ice  factory  and  cold  storage  being  erected  in  Catherine  Street 
by  the  Bath  Cold  Storage  and  Ice  Co.,  Ltd.,  at  4d.  per  unit  for 
lighting  and  2d.  per  unit  for  power,  subject  to  a  minimum  annual 
payment  of  £20  for  three  years.  The  extension  of  the  main  will 
cost  i;59. 

Wakefield.— The  T.C.  has  approved  of  the  City  Elec- 
trical Engineer's  scheme  for  supplying  electricity  to  Sandal,  partly 
by  overhead  and  partly  by  underground  mains,  at  an  estimated  cost 
of  £1,850. 

Walsall. — The  annual  report  of  the  Electricity  Com- 
mittee of  the  Corporation  just  issued  shows  an  adverse  balance  of 
£184.  The  Committee  points  out  that  this  is  attributable  to  ex- 
ceptional circumstances,  largely  arising  from  the  heavy  expenditure 
which  has  had  to  be  borne  out  of  revenue  in  connection  ^vith  the 
extensions  and  alterations  in  bringing  up  to  date  the  existing  plant 
and  in  installing  an  alternating-current  plant.  The  Committee 
states  that  it  is  hopeful  that  as  the  plant,  which  is  now  nearly  com- 
pleted, comes  into  service,  and  with  continued  increased  demand  for 
current,  a  great  improvement  will  be  effected,  and  at  the  close  of 
this  year  a  substantial  profit  will  be  shown.  In  1910  a  profit  of 
£1,231  was  reported. 


TRAMWAY  and  RAILWAY  NOTES. 


Argentina.— The  Dwlero  electric  tramways,  in  the  city  of 
Corrientes,  have  now  commenced  running. 

Binjfley.— The  Bingley  D.C.  has  decidal  to  oppose  the 
Bill  which  the  Keighley  Corporation  is  promoting  for  the  purpose, 
amongst  other  things,  of  providing  and  working  a  railless  vehicle 
system  through  Bingley. 

Birmingham. — It  is  reported  that  the  Tramways  Com- 
mittee contemplates  augmenting  its  roUing  stock  by  nearly  100 
cars  of  the  latest  pattern,  at  an  estimated  coat  of  £700  per  car. 
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Blackpool. — The  iHuisidoration  of  a  sugcflt'sted  revision  of 
terms  umlor  whibh  Blackpool,  St.  Anne's  and  Lytham  Tramways 
Co.  has  running:  powers  over  the  Corporation's  tramway  system,  has 
l>een  deferred  until  March. 

Bournemouth. — The  Corporation  is  faced  with  a  serious 
problem  in  connection  with  the  tramway  nndertakingr.  The  borough 
accountant  and  the  tramway  manager  ha\e  presented  reports 
showing  that  on  the  basis  of  experience  in  other  places,  £45,3!t3 
should  be  in  hand  at  March  :Ust,  li)12,  as  a  renewals  fund,  while 
the  amount  actually  standing  to  the  credit  of  the  reserve  fund  is 
only  £7,000. 

Continental  Notes. — Russia. — A  company  has  lately 

been  formed  to  construct  an  electric  tramway  in  the  town  of 
Kalisch. 

A  new  section — the  Torgoraia-Malorosiskaia — of  the  new  electric 
tramways  in  Odessa,  has  just  been  completed  and  put  in  operation. 
About  15  miles  of  the  new  lines  are  now  open  in  the  city. 

Italy. — The  projected  waterway  from  Milan  to  Venice,  for  the 
construction  of  which  a  Commission  is  now  in  session,  has,  as  usual 
in  such  cases,  important  electrical  bearings.  The  project,  as  out- 
lined by  the  engineers,  contemplates  the  construction  of  a  canal 
from  Venice  to  Chioggia  through  the  lagoon  :  an  existing  canal, 
regulated,  will  then  be  utilised  as  far  as  the  River  Adige.  whence  a 
large  new  canal  will  be  excavated  to  the  River  Po,  which  will  be 
deepened  up  to  the  point  where  it  is  joined  by  the  Adda.  This 
river  is  also  to  be  regulated  and  made  navigable,  by  means  of  locks, 
as  far  as  Pizzighettone,  where  a  third  canal  is  to  be  constructed. 
A  waterway  navigable  by  vessels  of  600  tons  will  thus  be  provided. 
The  various  waterfalls  along  the  course  will  be  utilised  for  the 
generation  of  electricity  for  industrial  purposes,  and  electric 
power  to  the  extent  of  about  9,000  H.r.  will  be  utilised  on  these 
canals. — L'Tngetjneria  Ferroriarid, 

Glasgow. — The  Sub-Committee  on  Finance  of  the  T.C. 
has  been  asked  to  inquire  and  report  upon  a  motion  by  Councillor 
Lyon  on  the  whole  question  of  instituting  a  half-hourly  service  of 
cars  from  12  midnight  to  3  a.m. 

Heywood. — At  the  meeting  of  the  T.C.  a  suggestion  was 
made  that  the  Council  should  consider  the  advisability  of  running 
cars  to  Middleton. 

Liverpool. — The  Corporation  has  decided  to  apply  to  the 
L.G.B.  for  sanction  to  the  borrowing  of  £8,000  for  additional 
tramway-cars. 

Marple. — The  U.D.C.  lias  rejected  the  railless  traction 
scheme  submitted  by  Stockport  T.C,  owing  to  the  inability  of  the 
local  authorities  to  arrange  satisfactory  terms  with  each  other. 

]Vewcastle-on-Tyne. — The  Tramways  Committee  recom- 
mends that  free  passes  be  granted  to  the  members  of  the  Council. 
Alderman  Weidner  asked  the  Town  Clerk  whether  the  granting  of 
such  passes  did  not  come  under  Sub-sec.  3,  Sec.  23,  of  the  Municipal 
Corporation  Act,  1882,  which  expressly  debarred  a  member  having 
any  voice  in  a  matter  in  which  he  had  a  pecuniary  interest.  Also 
whether  the  granting  of  such  passes  was  likely  to  be  held  in  the 
nature  of  remuneration,  and  whether  it  was  legal  or  otherwise .' 
The  Town  Clerk  replied  : — (r/)  All  members  of  the  Council  who  use 
the  tramwayshave  a  pecuniary  interest  in  the  question  of  the  grant  of 
free  passes  not  restricted  to  use  whilst  engaged  on  Council  business, 
and  are  debarred  from  voting  on  the  subject  by  virtue  of  the  section 
referred  to.  (i)  It  is  probable  that  the  grant  of  free  passes  to  the 
members  of  the  City  Council  without  such  reetriction  would  be 
considered  by  an  auditor  to  be  in  the  nature  of  remuneration,  and 
illegal.  After  some  discussion,  the  matter  was  referred  to  the 
Committee  again, 

Ripponden  (near  Halifax). — At   a   meeting  of  the 

U.D.C.  it  was  unanimously  resolved  that  the  Halifax  Corporation 
be  again  approached  with  a  view  to  instituting  a  tramway  service 
between  the  Triangle  and  Ripponden.  Some  time  ago  a  deputation 
from  the  U.D.C.  interviewed  the  Corporation  Tramways  Committee 
on  the  matter,  when  the  chairman  of  the  latter  stated  that  it  did 
not  intend  to  extend  the  tramways  any  further  into  the  outlying 
districts  unless  it  received  financial  support  from  the  districts  con- 
cerned. Since  then,  however,  railless  cars  have  come  to  the  front, 
and  it  is  thought  that  as  these  cars  can  be  run  at  about  6d.  per 
mile  and  the  initial  outlay  is  only  about  one-seventh  of  that  for 
the  ordinary  tramway  system,  the  Corporation  may  now  see  its 
way  to  accede  to  the  request. 

Salford. — The  Tramways  Committee  has  decided  to  make 
daily  return  tickets  available  for  the  return  journey  at  any  time 
during  the  day  of  issue.  Hitherto  the  holder  of  such  a  ticket  could 
not  make  the  return  journey  before  10  a.m. 

Uruguay . — A  company  has  been  formed  to  carry  out 
the  electrification  of  the  tramways  in  the  city  of  Paysandu, 
Uruguay. — Review  of  River  Plate. 

Walsall. — The  net  profit  of  the  Corporation  tramway 
undertaking  for  the  past  year  amounts  to  £1,575  (after  the  pay- 
ment of  £3,104,  which  might  have  been  charged  to  capital  expendi- 
ture), and  this  is  to  be  carried  to  the  reserve  fund,  which  now  totals 
£29,957.  The  Tramways  Committee  has  informed  the  Finance 
Committee  that  this  year  it  will  be  able  to  make  a  contribution 
from  the  profits  of  the  undertaking  for  the  relief  of  the  rates  to 


the  amount  of  £1,000,  and  that  the  sum  will  be  paid  in  two  instal- 
ments. Seven  cars  are  to  be  fitted  with  covered  tops,  at  an  esti- 
mated cost  of  £(i5  lot  each  car,  the  work  to  be  done  by  the  staif  at 
the  depot,  under  the  superintendence  of  the  manager.  The  tram 
workers  recently  applied  for  an  increase  of  j  wages,  and  the  Tram- 
ways Committee  have  now  resolved  that  from  March  next  the 
maximum  rate  of  pay  to  drivers  be  increased  to  ():i'd.,  and  that  of 
conductors  to  5:,'d.  per  hour,  and  that  the  pay  of  the  inspectors  be 
advanced  to  54s.  per  week,  with  a  further  increase  of  Is.  per  week 
from  March  1st,  1914.  In  all  cases,  it  is  pointed  out,  the  increase 
will  be  subject  to  satisfactory  services  being  given. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — On  Friday  last,  Lord  Denman,  the  Oovemor- 
General,  opened  the  first  Commonwealth  wireless  telegraph  station 
at  Melbourne.  The  Marconi  Co.  has  since  issued  a  writ  against 
the  Government  for  alleged  infringement  of  its  patents. 

New  Cables. — The  new  Channel  telephone  cable  was  laid 
last  week  by  the  c.s.  Cambria,  between  Abbotscliffe  and  Cape 
Gris-nez.  The  cable,  which  provides  two  metallic  circuits,  was 
made  by  the  Telegraph  Construction  and  Maintenance  Co.,  and  is 
of  the  continuously-loaded  type,  the  conductor  being  closely  wound 
with  fine  iron  wire. 

A  new  cable  is  to  be  laid  between  Marseilles  and  Algiers,  with 
aerial  connections  with  Paris,  and  with  Constantine  and  Oran  in 
Africa. 

Reporting'  by  Telephone. — Special  arrangements  were 
made  by  the  Post  Ofiice  for  reporting  Mr.  Churchill's  speech  at 
Belfast  last  week.  The  Westminster  Gazette  report  wais  telephoned 
direct  from  Belfast  to  London,  and  was  published  the  same  evening, 
with  the  aid  of  the  Exchange  Telegraph  Co.  The  Liverpool 
Express  utilised  the  electrophone.  32  transmitters  being  fixed  on 
the  platform,  so  that  Mr.  Churchill's  own  words  were  heard  by  the 
reporters  in  Liverpool.  There  are  only  two  telephone  circuits  in 
the  cable  from  Stranraer  to  Belfast,  but  the  Post  OflBce  engineers 
superposed  upon  them  a  "phantom"  circuit,  through  which  the 
Yorkshire  Evening  Pout  received  its  report  in  Leeds. 

South  Afriean  Cable  Rates. — The  Eastern  Telegraph 

Co.  will  reduce  the  rate  for  Press  telegrams  between  Great  Britain 
and  Cape  Town  and  Durban  from  9d.  to  did.  per  word,  on 
March  1st. 

Sweden. — The  first  wireless  station  in  Sweden  will 
shortly  be  erected  by  the  Marconi  Co.  ;  it  will  have  a  range  of  1,250 
miles,  and  will  be  situated  near  Stockholm. 

The  Telephone  Service.— The  P.M.G.  has  published 

a  reply  to  the  complaints  to  which  we  referred  in  our  last  issue. 
He  points  out  that  the  storm  in  January  brought  down  3,000  over- 
head lines  in  London,  and  that  about  .8,000  subscribers  have  been 
transferred  from  the  Westminster  and  Avenue  exchanges  to  new 
exchanges  ;  in  the  case  of  the  transfers  there  were  many  private 
exchanges  which  had  to  be  re-equipped,  and  the  operators  had  to 
receive  instruction  in  the  new  methods  of  working,  and  in  spite  of 
large  additions  to  the  operating  staff  at  the  exchanges  it  was  im- 
possible to  maintain  the  services  with  the  usual  efliciency.  The 
P.M.G.  points  out  once  more  that  many  subscribers  overwork  their 
lines  with  outward  calls,  preventing  inward  ones  from  being 
received,  and  this  causes  a  large  proportion  of  the  failures  to  get 
through.  Four  large  new  exchanges  are  in  course  of  construction 
in  Central  London  and  the  West-end.  In  the  meantime  there  is 
still  a  succession  of  complaints  appearing  in  the  daily  Press,  failure 
to  get  through  and  interruption  of  line  being  the  most  common 
troubles. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare.  —  March  6th.  Service  materials  for  the 
U.D.C.  Electricity  Department.     See  "  OfiBcial  Notices  "  to-day. 

Australia. — Victoria. — March  12th.  Testing  instru- 
ment?, for  the  P.M.G.'s  Department,  Melbourne.  See  "Official 
Notices  "  January  26th. 

March  26th.— Dry  cells,  for  the  P.M.G.'s  Department,  Melbourne. 
See  "  Official  Notices  "  to-day. 

April  16th. — Magneto  table  telephones  and  common  battery  wall 
telephones,  for  the  P.M.G.'s  Department,  Melbourne.  See  "  Official 
Notices  "  to-day. 

Melbourne.  —  March  26th.  Deputy  P.M.G.  1,200  dry  cells 
(Schedule  No.  623).  Perth.— April  3rd.  Deputy  P.M.G.  Four 
steel  towers  40  ft.  high,  and  two  steel  towers  55  ft.  high  (Schedule 
No.  180).  High  Commissioner  in  London  for  the  Commonwealth  of 
Australia,  72,  Victoria  Street,  S.W.—Board  of  Trade  Journal. 

April  16th.— Deputy  P.M.G.,  Melbourne.  536  magneto  telephones 
and  400  common- battery  telephones  (Schedule  No.  648).  A  copy  of 
the  specification,  kc.  may  be  seen  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  73,  Basinghall  Street,  London,  E.G.— 
Board  of  Trade  Journal. 
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BoltOii. — February  20th.  Stores  and  materials  for  a 
year,  for  the  Corporation  TramwayH  Department.  See  "  OflRcial 
Notices  "  February  9th. 

Bonrneiiiouth. — February  2(;th.  Tlie  Educ^ation  Cora- 
mittee.  TenderH  for  the  wirinp  of  the  New  Science,  Art  and  Technical 
Schools  and  Public  Library,  Lansdown*-.  Spc^cificatiouB  and  forms 
of  tender,  £2  2s.  (returnable),  from  the  Boroufjh  Engineer. 

Bradford. — February  29th.  Emergency  excitation  bat- 
tery, and  oil-eliminating  plant  for  feed-water  purification,  for  the 
Corporation.     See  "Official  Notices  '  to-day. 

Bristol. — February  19th.  Cables,  switchboards,  and  arc 
and  incandescent  lif^htinpr  at  Avonmouth  Docks,  for  the  Docks 
Committee.     See  "  Official  Notices"  .January  26th. 

February  lilth.  Two  electric  fire-alarms  at  Stapleton  Workhouse, 
for  the  IJ.  of  G.     Mr.  .1.  .1.  Simpson.  Clerk,  St.  Peter's  Hospital. 

February  2()th. — Arc  lamp  carbons,  joint  and  fuse  boxes,  A.c. 
meters  and  u.c.  mercury-type  ampere-hour  meters,  for  a  year,  for 
the  Corporation.     See  "  Ofiicial  Notices  "  February  9th. 

Canada. — The  city  of  Gait  is  calling  for  tenders  for  a 
synchronous  motor,  2r)0  K.V.A.,  2,200  volts,  750  B.P.M.,  to  be  used 
on  the  waterworks. 

Cardiff. — February  17tli.  The  Union  is  inviting  tenders 
for  one  :}0  ft.  by  8  ft.  Galloway,  Lancashire  or  Yorkshire  type  boiler 
and  superheater.  Specifications  and  forms  of  tender  from  Mr.  A.  J. 
Harris,  Clerk,  Union  Offices,  Queen's  Chambers,  Cardiff. 

Coventry. — February  22nd.  Water-cooling  plant  of  a 
capacity  of  250,000  grallons  per  hour,  for  the  City  Electricity 
Department.     See  " Official  Notices"  February  9th. 

Croydon. — February  19th.  General  stores  and  goods,  for 
tramways  department,  for  a  year,  for  the  T.C.  Tramways  Manager, 
Thornton  Heath. 

March  11th.— Stores  for  a  year,  for  the  Corporation  Electricity 
Department.     See  "  Official  Notices  "  to-day. 

Devonport, — March  7th.  Switchboard  extension  and 
one  1,000-KW.  D.c.  turbo-generator,  for  the  Corporation.  See 
"  Official  Notices  "  to-day. 

Dublin.— March  fith.  5,000-volt,  100-KW^,  three-phase 
transformer  pillars,  for  the  Corporation.  See  "Official  Notices" 
to-day. 

Germany. — The  municipal  authorities  of  Weilburg  are 
about  to  invite  tenders  for  the  establishment  of  a  plant  to  utilise 
the  water-power  of  the  River  Lahn  in  the  generation  of  electrical 
energy  for  lighting  and  power  purposes. 

The  municipal  authorities  of  Neusfcadt-am-Orle  are  about  to 
invite  tenders  for  the  establishment  of  a  central  electric  lighting 
station  in  the  town. 

The  municipal  authorities  of  Aiinaberg  (Erzgebirge)  are  about  to 
invite  tenders  for  the  supply  of  a  new  steam  turbine  for  the  central 
electric  lighting  station,  at  an  estimated  cost  of  £7,500. 

Gloucester. — Stores  for  a  year  for  the  Corporation  Light 
Railways  Committee.  Mr.  L.  Johnston,  general  manager  and 
engineer,  Bristol  Road. 

Heston  and  Isleworth. — March  5th.  Stores  for  a  year, 
for  the  U.D.C.  Electricity  Department.  See  "  OflJcial  Notices " 
to-day. 

H.M.  Office  of  Works.  —  February  21st.  Fuse  and 
switchboards,  for  a  year.     See  "Official  Notices  "  February  9th. 

Ilornsey. — March  dth.  Barometric  condenser,  pumps, 
pipev^ork,  &c.,  for  the  T.C.  electricity  works.  See  "  OflScial  Notices" 
to-day. 

Hung'ary. — March  Gth.  Tenders  arc  being  in\ited  by 
the  municipal  authorities  of  Mor  (Fejer)  for  the  establishment  of  a 
central  electric  lighting  station  in  the  town. 

Ilford.  —  February  27th.  Stores  for  a  year,  for  the 
U.D.C.  electricity  works.     See  "  Official  Notices  "  February  9th. 

Italy.— February  29th.  H.M.  Consul  at  Cagliari  (Mr. 
E.  H.  Pernis)  reports  that  tenders  are  invited  by  the  municipal 
authorities  at  that  place  for  the  establishment  of  an  electric 
generating  station,  the  construction  and  working  of  electric  tram- 
ways over  a  distance  of  3,280  metres  (about  two  miles),  and  the 
illumination  of  the  principal  squares  and  streets  of  the  city  by 
electricity.  For  further  particulars,  see  this  column  for  Feb- 
ruary 2nd. 

Kirkcaldy.— February  29th.  1,000-k\v.  steam  turbo- 
generator, with  condensing  plant  and  cooling  tower,  for  the 
Corporation.     See  "  Official  Notices  "  February  9th, 

Leeds. — February  21st.  40,000  tons  of  steam  coal,  and 
stores  for  a  year,  for  the  City  Electric  Lighting  Department.  See 
"Official  Notices"  January  9th. 

March  Oth. — 6,000-KW.  turbo -alternator,  with  exciter,  condensing 
plant,  piping,  &c.,  for  the  Corporation.  See  "  Official  tNotices " 
to-day. 


London. — Ukrmosdhky. — February  19tb.  Stores  for  a 
year,  for  the  B.C.  Electricity  Department.  8«*!  "Official  Notices" 
.January  26th. 

I5ATTEK.SKA. — February  20th.  Materials  and  stores  for  a  year, 
for  the  JJ  C.  Electricity  Department.  See  "Official  Notice*" 
February  9th. 

March  5th. — One  l,r/j0-KW.  high-pressure  steam  turbine  conpled 
to  two  750- Kw.  u.c.  generators,  with  surface  condensing  plant  and 
pipework,  and  switchgear,  for  the  B.C.  See  '  Official  Notices  ' 
to-day. 

Fi  LHAM. — February  2l8t.  Stores  for  a  year,  for  the  B.C. 
Electricity  Department.     See  "  Official  Notices  '  February  2nd. 

HA.MMKU.S.MITH.— February  2l8t.  Stores  for  a  year,  for  the  B.C. 
Electricity  Department.     See  "  Official  Notices  "  February  Sth. 

PoPLAK. — February  IGth.  Eitensions  to  E.H.T.  and  D.c.  switch- 
boards, for  the  B.C.     See  'Official  Notices"  February  2nd. 

March  1th. — Telpher  coal-handling  plant  and  alterations  to 
existing  conveyor  at  the  B.C.  electricity  works.  .See  "  Official 
Notices  "  to-day. 

St.  Panckas.— March  7th.  Arc  lamp  carbons,  for  the  B.C.  See 
"  Official  Notices  "  February  9th. 

Stepney. — The  B.C.  is  shortly  to  invite  tenders  for  electricity 
meters  at  an  approximate  cost  of  £2.500. 

Maneliester. — February  20th.  (a)  Tramcar  type  ampere- 
hour  meters,  and  (/>)  general  stores  for  a  year,  for  the  Corporation 
Tramways  Department.     See  "Official  Notices"  February  2nd. 

February  27th. — Eight-ton  overhead  hand-power  travelling  crane 
over  auxiliaries,  operated  from  floor-level,  for  the  Corporation 
Electricity  Committee.  Mr.  S.  L.  Pearce,  chief  electrical  engineer, 
Dickinson  Street  (returnable  deposit  £  1  Is.). 

Newport  (Non.). — March  5th.  Electric  light  fittings, 
for  the  B.  of  G.     Mr.  A.  H.  Rees,  Clerk,  Queen's  HiU. 

New  Zealand. — February  21st.  40  miles  of  hard-drawn 
vulcanised  wire  and  13  cwts.  of  copper  binding  wire  for  the  Welling- 
ton City  Council  Electric  Lighting  Department.  Messrs.  Preece, 
Cardew  &  Snell,  London. 

Oldham. — February  17th.  Electric  lighting  and  venti- 
lating of  Trinity  Wesleyan  Chapel.  Waterloo  Street.  Mr.  J.  Winter- 
bottom,  5,  Norbury  Street,  Oldham. 

Tenders  are  shortly  to  be  invited  for  superheaters  and  mechanical 
stokers  at  an  estimated  cost  of  £1.500. 

Pontypridd. — February  21st.  Stores  and  materials  for 
a  year,  for  the  U.D.C.  Electric  Light  and  Tramways  Department. 
See  "  Official  Notices  "  February  9th. 

Portsmouth. — February  20th.  Stores  for  a  year,  for  the 
Corporation  Tramways  Department.  See  "  Official  Notices " 
February  2nd. 

Siam. — Bangkok. — March  15th.    Electric  power  station 

with   a  capacity  of  3,000  kw.     For   further  particulars,  see  this 
column  for  November  24th. 

WalthamstOW. — February  23rd.  Stores  for  a  year,  for 
the  U.D.C.  Electricity  and  Tramways  Departments.  See  "  Official 
Notices"  February  2nd. 

Warring'ton. —  March  Gth.  Motors  and  transformers, 
for  a  year,  for  the  Corporation  Electricity  Department.  See 
"  Official  Notices  "  to-day, 

Warlingham. — February  2Gth.  Electric  light  sundries 
for  a  year,  for  the  Croydon  Borough  Mental  Hospital,  Warlingham. 
Clerk  of  the  Hospital. 

Wrexham. — March  15th.  Stores,  for  the  Borough 
Electricity  Department.    See  "  Official  Notices  "  to-day. 


CLOSED. 
Australia.  —  South    Australia.  —  The    P.M.Ci.    has 

accepted  tenders  of  the  B.I.  and  Helsby  Cables.  Ltd  ,  for  12  tons  of 
copper,  at  £70  per  ton,  and  numerous  tapes  and  binders,  porous 
pots  and  zincs,  iScc.  ;  also  those  of  Messrs.  G.  Wills  ,.<c  Co.,  for  1 7 
tons  of  bronze  wire  ;  the  I.R.,  G.P.  and  Telegraph  Works  Co..  for 
binders,  leads,  zincs,  ko.  :  the  Western  Electric  Co.,  tur  insulators. 

Bradford. — Mr.  H.  Moss  has  received  im  order  for  one 
60-H.P.  back-geared  motor  for  Messrs.  Redfeam  &  Bedford's  new 
wire-drawing  works.  Mr.  Moss  has  also  received  the  order  for  the 
electric  lighting  of  warehouses  and  offices,  and  also  for  an  intercom- 
munication system  of  telephones  for  offices,  warehouses  and  mills, 
at  Nortonthorpe,  for  Messrs.  Norton,  Scholefield  ,.v:  Co. 

Bristol. — The  T.C.  Docks  Committee  has  accepted  the 
tender  of  Messrs.  Veritys,  Ltd.,  for  a  main  switchboard  and  connec- 
tions, for  the  new  Avonmouth  Cold  Stores. 

Burton-on-Trent. — The  following    tenders  have   been 

accepted  by  the  Council  : — 

British  Westinghouse  Manfg.  Co.— Switchboards,  motors,  &«.,  j£6,181. 
Babcock  i  Wilcox,  Ltd.— Water-tube  boiler,  &o,,  £1,86:2.^ 
Alphons  Cubtodis.— Chimney  stack,  £41o. 
E,  Greeo  &  Bons,— Economiiere,  41,31S. 
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Colchester. — The    T.C.   has    accepted    the    following 

tenders  for  the  electricity  works  : — 

Crompton  \  Co.,  Ltd.— Generator,  i'264,  and  ;£6  for  cost  of  erection. 
IiMsen  &  Hjort.— Wator-softening  plant,  jEiaO. 

W.  H.  Allen  &  Son,  Ltd. — Spare  armatures  for  air-pump  motors.  £^3. 
8tanfoi-d  i4  Co. — Piping  for  condenser  circulating  pump  and  for  the  K  engine 
exhaust,  £50. 

Dewsbiiry, — The  Education  Committee  has  accepted  the 
tender  of  Mr.  Fogrgro,  at  £12.5,  for  the  supply  and  fixing  of  electric 
light  fitting's  at  Batley  Carr  Schools. 

(ilasjfOW. — The  Tramway  Committee  recommends  the 
following  tenders  for  acceptance  : — 

Armature  coils. — Manchester  Armature  Repair  Co. 

Special  track  work.— Lorain  Steel  Co. ;  Edgar  Allen  &  Co.,  Ltd. 

Travelling  crane.— A.  Jack  &  Co. 

Hereford. — The  T.C.  has  accepted  the  tenders  of  Messrs. 
Cory  &:  Sou,  Ltd.,  for  l,O0c»  tons  of  Cannop  rough  small  coal  to  the 
electricity  works,  at  10s.  3d.  per  ton  delivered. 

London. — Battersea. — The  B.C.  has  decided  to  renew 
its  contract  for  the  supply  of  cables,  kc,  with  Cal lender's  Cable 
and  Construction  Co.,  Ltd.,  for  a  further  period  of  one  year. 

River  Plate. — The  Eevietr  of  the  River  Plate  says  that 
the  Minister  of  War  has  contracted  with  Messrs.  Siemens- Schuckert 
for  the  supply  of  five  portable  wireless  telegraph  outfits,  at  a  cost 
of  $15,312  gold.  These  are  to  be  supplied  to  the  troops  operating 
in  the  Chaco. 

Rochdale. — The  contract  for  wiring,  &c.,  of  the  Art 
Gallery  extension  for  electric  lighting  has  been  placed  with  the 
Rochdale  Electric  Co. 

Rotherliam. — The  tender  of  the  British  Westinghouse 
Manufacturing  Co.,  Ltd.,  at  £1,405,  has  been  accepted  by  the  T.C. 
for  a  500-KW.  rotary  converter,  transformer  and  switchgear  plant, 
for  the  electricity  station  ;  also  the  tender  of  the  RE.T.  Construc- 
tion Co.,  Ltd.,  for  the  supply  of  three  railless  cars,  at  £725  each. 
The  following  tenders  have  also  been  accepted  for  supplies  of 
tramway  and  trolley  vehicle  materials  up  to  March  31st  next  : — 

J.  Russell  <t  Son. — Steel  poles. 

Naylor  Bros. — Bracket  arms. 

British  Insulated  and  Helsby  Cables,  Ltd.— Trolley  wire. 

Sheffield. — The  following  tenders  have  been  accepted  by 
the  T.C.  :— 

Guest,    Keen   &   Nettlefolds,    Ltd.  —  40   tons     of   wrought-iron   tramway 

tie-bars,  J6420. 
Cecil  Walton.— Dismantling  existing  coal  and  ash  conveyors  at  Kelham 

Island  power  station,  and  erecting  in  lieu   thereof  new  coal   and   ash 

elevators  and  conveyors,  f  2,950. 
A.  Reyrolle    &  Co.,    Ltd.— Extra-high-tension   switchboard  at    Neepsend 

power  station,  j66,447. 

Stoke-on-Trent. — The  Corporation  has  placed  an  order 
for  "  Bennis "  stokers  and  self-cleaning  compressed-air  furnaces, 
for  the  electricity  station,  Hanley,  with  Messrs.  Ed.  Bennis  and 
Co.,  Ltd. 

Watford.— The  U.D.C.  has  accepted  the  tenders  of  the 
British  Westinghouse  Co.  and  Messrs.  Ferranti,  Ltd.,  for  12  months' 
supply  of  meters  on  their  schedules  of  prices. 

Wimbledon.— The  T.C.  Watch  Committee  has  decided 
to  accept  the  tender  of  the  Gamewell  Fire  Alarm  and  Police  Tele- 
graph Co.,  at  £1,098,  to  install  their  fire-alarm  system  in  the 
borough  ;  and  instructions  have  been  given  the  Town  Clerk  to 
ascertain  from  the  Post  Office  London  Telephone  Department  the 
terms  upon  which  the  Department  would  grant  to  the  Council  the 
use  of  cables  (joint  or  separate)  for  the  system  and  maintain  it. 


FORTHCOMING    EVENTS. 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Officer — Lieut.-Col.  H.  M.  Leaf. 
The  following  orders  are  issued  : — 

Monday,  February   19th.— "A"   Company.      Technical    work,  7  to  8  p.m. 

Lecture  on  "  Military  Telephones,"  8  to  9  p.m.     Technical  work,  9  to 

10  p.m. 
Tuesday,  February  20th.— "B"  Company.    Technical   work,  7  to  8  p.m. 

Lecture  on  "  Military   Telephones,"  8  to  9  p.m.     Technical  work,  9  to 

10  p.m. 
Thorsday,   February  22nd.— "C"  Company.    Technical  work,  7  to  8  p.m, 

Lecture  on  "Military  Tatephones,"  8  to  9  p.m.    Technical  work,  9  to 

10  p.m. 

Friday,  February  23rd.— "D"  Company.  Technical  work,  7  to  8  p.m. 
Lecture  on  "Military  Telephones,"  8  to  9  p.m.  Technical  work,  9  to 
10  p.m. 

A  special  mobilization  week-end  run  will  take  place  at  Fort  Coalhouse 
in  conjunction  with  the  R.O.A.  This  run  will  be  continuous  until  dawn 
on  a5th.  The  party  for  this  run  will  parade  at  Fenchurch  Street 
Station  (L.T.  and  S.  Railway)  at  3.10  p.m.  for  the  3.2.5  p.m  tram,  sharp. 
Dress :  Service  dress,  putties,  greatcoats,  belts  and  haversacks  ;  no 
arms  will  be  taken. 

Saturday,  February  24th.— The  second  relief  will  parade  at  the  same  time 
and  place  for  the  run. 

(Signed)       P.  H.  Campbell,  Capt.  and  Adjt., 

For  Officer  commanding  L.E.E, 


Electrical  Ennineers'  Ball.— To-night,  Hotel  Cecil. 

Institution  of  Mechanical  Enalneers.- Friday,  February  16th.  At  8  p.m,  Annual 
general  meeting. 

Institution  of  Electrloal  Engineers  (Yorkshire  Local  Section).— Friday,  February 
16tli.    Annual  dinner. 

Institution  of  Electrical  Engineers  (Scottish  Students'  Section).— Friday,  February 
l()th.  At  8  p.m.  At  the  Technical  College,  Glasgow.  Paper  on  "  The 
Application  of  Electricity  to  Paper-Making,"  by  Mr.  N.  M'Phee. 

Junior  Institution  of  Engineers.— Saturday,  February  17th.  At  6.80  for  7  p.m.  At 
the  Hotel  Cecil,  London,  W.C.    Annual  dinner. 

Institution  of  Electrical  Engineers  (Newcastle  Students'  Section).— Monday,  Feb- 
ruary 19th.  At  7.30  p.m.  At  the  Armstrong  College,  Newcastle.  Paper  on 
"Automatic  Isolation  of  Faults  on  High-Tension  A.C.  Systems,"  by  Mr. 
J.  G.  Craven. 

Illuminating  Engineering  Society.— Tuesday,  February  20th.  At  the  Royal  Society 
of  Arts,  John  Street,  Adelphi,  London.  Discussion  on  "  Shop  Lighting,"  to 
be  opened  by  Messrs.  N.  W.  Prangnell  and  A.  E.  Broadberry. 

Institution  of  Electrical  Engineers  (London).— Thursday,  February  22nd.  At  8  p.m. 
Paper  on  "  The  Supply  and  Transmission  of  Power  in  Self-contained  Road 
Vehicles  and  Locomotives,"  by  Messrs.  J.  C.  Macfarlane  and  H.  Burge. 

Institution  ol  Electrical  Engineers  (Manchester  Local  Section).— Friday,  February 
23rd.     Annual  dinner. 

Royal  Institution.— Friday,  February  23rd.  At  9  p.m.  Discourse  on  "The 
Gyrostatic  Compass  and  Practical  Applications  of  Gyrobtats,"  by  Mr. 
G.  K.  B.  Elphinstone. 

Saturday,  February  24th.— At  3  p.m.     Lecture  on  "  Molecular  Physics," 
by  Prof.  Sir  J.  J.  Thomson.     (Lecture  I.) 

Physical  Society.— Friday,  February  23rd.  At  5  p.m.  At  the  Imperial  College  of 
Science,  Uouth  Kensington.  Papers  on  "  A  Method  of  Accurate  Comparison 
of  Quantities  of  Radium,"  by  Prof.  E.  Rutherford  and  Mr.  Chadwick  ; 
"The  Absorption  of  the  7-rays  by  Gases,"  by  Mr.  Chadwick;  and  "On 
Wave-form  Sifters  for  Alternating  Currents,"  by  Mr.  A.  Campbell. 


NOTES. 


The   General   Electric   Co.'s   Annual  Dinner.— On 

Saturday  last,  the  twenty-first  annual  dinner  of  the  General 
Electric  Co.,  Ltd.,  was  held  at  the  Trocadero  ;  the  chairman  of  the 
company  (Mr.  H.  Hirst)  presided,  and  covers  were  laid  for  over  .500 
guests  and  members  of  the  staff,  who  foregathered  from  all  parts 
of  the  country.  Among  the  guests  were  many  well-known  public 
men,  representatives  of  the  Colonies,  of  law,  science  and  industry, 
and  many  consulting  engineers  and  central  station  engineers. 

After  the  customary  loyal  toasts,  the  chairman  proposed 
"  Engineering  Science  and  Industry."  He  expressed  his  sense  of 
the  responsibility  imposed  upon  him  by  the  loss  of  the  late  Mr.  G. 
Byng,  and  eulogised  the  great  business  capacity  of  the  founder  of 
the  comi^any,  who  for  13  years  had  fought  against  disease  until  the 
end  came  last  year.  During  that  time  it  had  devolved  upon  the 
speaker  to  carry  on  the  business  of  the  company,  and  to  establish 
various  new  works  and  branches,  both  at  home  and  abroad  ;  if  he 
had  succeeded,  his  success  was  due  to  the  eupport  always  received 
from  Mr.  Byng,  who  at  all  times,  ill  or  well,  kept  in  close  touch 
with  affairs.  He  regretted  the  absence,  through  illness,  of  Mr. 
Ferranti,  who  was  to  have  responded  to  the  toast,  and  recalled  the 
days  when  the  business  was  established,  the  only  central  station 
then  existing  being  that  run  by  Mr.  Ferranti  at  Grosvenor 
Gallery.  The  development  of  that  great  company  from  small 
beginnings  would  not  have  been  possible  without  the  aid  of  a  most 
loyal  staff,  most  of  the  important  positions  on  which,  he  was 
proud  to  say,  were  filled  by  men  who  had  started  with  the  com- 
pany at  10s.  a  week,  and  were  now  receiving  from  £500  to 
£2,000.  At  times  they  had  been  hampered  by  the  difficulty  of 
finding  men  capable  of  filling  high  administrative  posts, 
especially  those  abroad  ;  the  staff  of  necessity  had  to  specialise, 
and  thus  lost  the  broadness  of  mind  required  in  positions  of  this 
kind.  Why  could  they  not  induce  men  of  superior  ability  and  educa- 
tion to  enter  business  instead  of  the  learned  professions  '!  They 
only  tried  business  when  all  other  resources  failed.  He  was  willing 
to  pay  premiums  to  University  men  who  would  allow  themselves 
to  be  trained  for  high  positions,  which  would  be  well  remunerated. 
The  predominant  question  in  the  minds  of  statesmen  was  the  fight 
for  the  world's  markets,  which  called  for  leaders  of  the  highest 
ability.  Such  men  were  drawn  from  the  Universities  of  Oxford 
and  Cambridge,  where  they  received  exactly  the  training  that  was 
required  *n  modern  business.  Trade  was  no  longer  a  matter  of 
huckstering  :  it  had  been  transformed  by  modern  methods,  and 
"Captains  of  industry"  must  be  men  of  many  qualifications — 
readers  of  character,  capable  of  leading  men,  equipped  with  know- 
ledge of  modern  arts  and  sciences.  The  company  had  sent  r,0  men 
abroad  during  the  last  few  years — men  who  had  been  trained  by 
the  company,  but  who  would  have  been  all  the  better  for  a  broader 
education.  If  other  nations  attracted  the  best  brains  to  commerce, 
so  must  we.  To-day  the  greatness  of  the  country  depended  upon 
the  leaders  of  industry  ;  the  Universities  ought  to  supply  such  men, 
and  to   imbue   them  with  a  sense  of  the  dignity  of  their  calling. 

Prof.  Perry,  responding  to  the  toast,  referred  to  the  wonderful 
progress  that  had  been  made  by  the  company,  and  was  glad  to  learn 
that  so  many  had  risen  to  eminence  in  the  business  with  a  humble 
start.  But  the  poor  office  boy,  he  said,  had  the  very  worst  kind  of 
education  for  his  callinsr  ;  he  was  taught  everything  that  was  un- 
essential, but  the  essential  things  were  neglected.  He  ought  to  be 
able  to  write  a  letter  in  English,  to  do  mensuration,  and  to  know 
something  about  physical    science.       Above   all,    he  ought    to  be 
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fond  of  reading  -  then  he  would  educate  hinriHelf  aH  lonp  as 
he  lived.  The  fault  lay  with  the  primary  schools,  whose  deficiencieH 
had  to  be  made  ^ood  by  the  eveninfr-claHH  teachers.  waBtinp  years 
that  should  have  been  more  profitably  employed.  He  believed  that 
the  avera^'e  man  was  just  as  clever  as  ':he  man  who  was  reputed 
clever,  but  that  our  methods  of  teachintf  were  not  adapted  to  the 
averafje  man.  Fortimately  other  countries  were  even  worse  than 
this  ;  the  safety  lof  the  Ent'lish  boy  lay  in  troinff  in  for  sports  bo 
that  he  did  not  become  dulled,  but  remained  an  individual,  not  a 
machine.  Reform  in  educational  methods  was  urerently  needed. 
Sir  Edward  H.  Holden  also  responded,  and  warmly  defended  the 
boy  from  the  Council  school,  who,  if  encoura^ad  to  study,  could 
beat  the  University  man.  The  company's  staff  con.«isted  of  Council 
school  boys  ;  he  thou{jht  it  would  not  have  attained  the  same 
de{,'ree  of  success  if  it  had  depended  upon  University  men.  Mr. 
Walter,  K.C.,  said  the  question  raised  by  Mr.  Hirst  was  one  of 
paramount  importance  to  the  country.  The  fault  lay  in  the  fact 
that  teachers  were  not  properly  trained  for  their  profession,  and 
were  poorly  paid,  so  that  they  could  not  be  expected  to  be 
enthusiastic  in  their  work.  The  scholarship  system  was  another 
grave  mistake.  He  agreed  with  the  Chairman  as  to  the  necessity 
of  keeping  business  methods  abreast  of  modem  scientific  pro- 
gress. 

Mr.  E.  G.  Byng,  vice-chairman  of  the  company,  proposed 
"Parliaments  of  Empire"';  now  for  the  first  time  representing 
his  father's  name  and  family,  he  acknowledged  the  burden  of 
responsibility  which  rested  upon  his  shoulders,  and  asked  the 
friends  of  his  father  and  the  G.E.  Co.  to  be  lenient  to  his  faults. 
Mr.  Hirst,  as  chairman,  was  the  right  man  in  the  right  place,  and 
he  assured  him,  on  behalf  of  himself  and  his  brothers,  that  it  was 
their  determination  to  work  under  him  with  loyalty.  He  hoped 
that  the  House  of  Lords,  a  house  stabbed  to  the  heart,  would  yet 
recover.  The  House  of  Commons  had  passed  many  excellent 
measures — the  Insurance  Act,  Employers'  Liability,  Workmen's 
Compensation.  &c.  ;  in  fact,  it  had  protected  everything  except 
industry  !  Perhaps  its  turn  would  come  soon.  (It  would  be 
unfilial,  he  said,  not  to  mention  Protection  once\  Referrine  to  the 
42  Parliaments  of  Empire,  he  pointed  out  that  Sir  J.  Tavemer 
(Agent-General  for  Victoria)  was  present,  who  was  the  first  man 
to  provide  a  permanent  home  in  London  for  an  Overseas  Dominion  ; 
that  would  soon  be  followed  by  the  great  Australian  building  in 
Aldwych.  In  responding,  Sir  W.  Bull  said  he  hoped  Mr.  Byng 
would  eventually  represent  the  G.E.  Co.  in  Parliament,  and  that, 
one  day  there  would  be  a  Pan-Britannic  Parliament  sitting  in 
Westminster  Hall  to  consider  matters  of  Imperial  interest.  Sir  J. 
Tavemer  agreed  with  Sir  W.  Bull,  holding  that  the  British  Parlia- 
ment was  clogged  with  work,  to  the  detriment  of  the  wellfare  of 
the  Empire.  The  time  was  ripe  for  the  establishment  of  an 
Imperial  Parliament  with  Empire  representation. 

Mr.  M.  J.  Railing  proposed  "Success  to  Imperial  Trade,"  remark- 
ing that  modern  methods  of  communication  had  made  the  world 
one  great  market  ;  had  they  always  risen  to  the  opportunities 
offered  to  them  /  Increased  output  meant  cheaper  cost  of  produc- 
tion and  better  competition,  and  if  they  made  use  of  their  oppor- 
tunities they  had  as  great  advantages  as  any  country  in  the  world. 
He  looked  forward  to  the  establishment  of  one  Imperial  patent 
law,  one  company  law,  one  system  of  weights  and  measures,  and 
one  code  of  standards  throughout  the  Empire.  Sir  George  H.  Reid 
(High  Commissioner  of  the  Commonwealth  Government) responded, 
and  expressed  his  sympathy  with  the  average  boy,  having  been  one 
himself.  The  children  of  England,  he  said,  had  never  had  half  a 
chance  ;  they  would  have  to  be  more  efficient  than  their  ancestors, 
for  modern  industry  was  a  kind  of  warfare.  Every  man  could  do 
something  for  the  Empire  now,  without  waiting  for  an  Imperial 
Parliament  ;  let  everyone  give  a  real  preference  to  his  own  country 
— no  Act  of  Parliament  was  needed  for  that.  Let  them  set  an 
Imperial  brand  on  the  manufactures  of  the  Empire — "Made  in  the 
British  Empire,"  not  "Made  in  Germany."  Lieut.-General  Sir  J. 
Bevan  Edwards,  also  responding,  said  the  Royal  Colonial  Institute 
had  formed  a  special  committee  to  deal  with  Imperial  trade,  and 
Mr.  Ellis  T.  Powell  said  that  the  sugerestion  that  a  chair  of  Empire 
Trade  should  be  founded  at  London  University  had  been  favourably 
received  by  the  authorities. 

Lastly,  Mr.  Faithfull  Begg  proposed  the  health  of  the  chairman, 
to  whom,  he  said,  the  success  of  the  company  was  due  in  a  pre- 
eminent deeree  ;  his  energy  ensured  the  success  of  everything  he 
tackled.  The  toast  was  honoured  with  great  enthusiasm,  and  the 
Chairman,  after  expressing  his  acknowledgments,  toasted  "  The 
Staff."  After  the  conclusion  of  the  speeches,  a  concert  took  place, 
an  excellent  programme  having  been  arranged,  and  the  gathering 
did  not  break  up  until  a  late  hour. 

Every  guest  received  a  copy  of  the  Magnet  Magazine,  the  new 
journal  of  the  General  Electric  Co.,  Ltd.,  to  which  we  refer  under 
"  Book  Notices." 

Dublin  Electrical  Contractors'  Association  Dinner. 

— On  Saturday  the  members  of  this  Associati(m  entertained  a 
numerous  company  at  dinner  in  the  Hibernian  Hotel.  The  Presi- 
dent, Mr.  T.  E.  Brunker,  occupied  the  chair.  The  loyal  toast  was 
accorded  musical  honours.  The  president  proposed  the  "  Institu- 
tion of  Electrical  Engineers,"  and  Messrs.  Pilditch  and  Tatlow 
responded.  Mr.  Tatlow  spoke  of  the  close  connection  between 
electrical  contractors  and  the  Institution,  and  of  the  attention  the 
Institution  had  given  to  wiring  regulations,  which  varied  with 
different  insurance  companies. 

The  president  proposed  "  The  Institution  of  Civil  Engineers,  the 
Royal  Institute  of  Architects,  and  the  Engineering  and  Scientific 
Association."  Mr.  6.  M.  Ross  responded  for  the  Institution  of  Civil 
Engineers,  Messrs.  Aehwortli  and  Own   for  the  Royal  Inetitute)  of 


Architects,  and  Messrs.  Miller  and  Port«  for  the  Engineerin«r  and 
Scientific  Association. 

lieing  constantly  in  touch  with  electrical  'on>.  Mr.  Port* 

was  able  U)  sp*-ak  of  their  high   jj^rw-nal    .  He  proposed 

'■  The  Health  of  the  President"  (Mr.  Brunker;.  lh>  :  -  ient  m 
returning  thanks  said  that  the  object  of  the  A.-;-  .  ^'  "  wa« 
to  see  that  the  be«t  possible  electrical  work  waM  done  for  the 
public.  The  members  wished  to  do  away  with  the  "jerry  con- 
tractor." They  also  wiahed  the  workmen  empUjye<l  to  receive 
a^Jequate  wages.     Th<;y  were  anxious  for  genuii:'  'able  elec- 

trical  contractors  to  become  memV>erH  of  their  A  ri.     In  bin 

opinion  it  was  one  worthy  of  the  support  of  all  central  station 
engineers,  and  of  all  consulting  engineers. 

Mr.  Kichey  proposed  "The  Health  of  the  Honorary  Secretary  to 
the  Association  "  (Mr.  C.  Howard  Egan).  Mr.  figan,  in  his  reply, 
spoke  of  contractors  who  carried  out  work  (often  very  well)  at 
ridiculously  low  prices  without  any  profit,  and  who  conswiuently 
'died  out"  in  a  few  years.  He  thought  it  should  V>e  impressed 
upon  all  present  that  the  members  of  the  Association  were  com- 
bined for  the  good  of  the  public.  He  hoped  that  any  ontstanding 
contractors  of  note  would  join  the  Association. 

The  President  proposed  "  Our  Guests."  Mr.  Ruddle  resi>onded  to 
the  toast.  He  emphasised  the  importance  of  sound  electrical  work, 
and  the  danger  arising  from  imperfection. 

Capt.  Purcell,  Chief  of  the  Dublin  Fire   Brigade,   said  he  was 
directly  interested  in  the  operations  of  the  Association.     Speaking 
from  experience— largely  gained  from  visits  to  America— he  said 
that  very  often  disastrous  fires  were  caused  by  electricity.     He  had 
seen  methods  for  distributing  electricity  in  America  which  would 
shock  the  members  of  the  Association.     There  was  certainly  no 
regard  for  human  life  in  America.     Members  of  his  own  profession 
had  on  many  occasions  lost  their  lives  at  fires  for  the  simple  reason 
that  in  many  cities  in  America  high-tension  wires  were  mn  over- 
head  in   bunches   mingled   with    other   wires.      Moreover,    when 
artisans  were  dealing  with  telephone  or  telegraph  wires,  they  some- 
times came  in  contact  with  these  high-teusion  wires,   and   were 
killed  in  full  view  of  the  people  in  the  street  below.     That  was  all 
due  to  the  desire  for  "rush  "  and  cheapness.     He  was  glad  to  say 
that  the  Board  of  Trade  and  other  people  concerned  in  this  country 
had  laid  down  rules  which  had  in  a  great  measure  prevented  such 
accidents,  the  high-tension  wires  being  laid   underground.     Dublin 
was  singularly  free  from  such  accidents,  and  from  fires  due  to  elec- 
trical causes,  and  he  had  always  attributed  this  to  the  careful  super- 
vision of  the  Corporation  and  to   their  not   giving   current  to  any 
establishment  until  the  wiring  and  fittings  had  been  thoroughly 
tested.    He  had  also  predicted  that  as  the  use  of  electricity  became 
more  common,  people  would  grow  foolhardy  and  careless,  and  as  a 
consequence  the  proprietors  of  establishments  would  engage  handy 
men  to  make  extensions  to   their  electrical  systems  and  to   put 
an   additional    load    upon    a  circuit    that    it   was    not     intended 
to    bear.       The  result   Vv-as   that  the   fuses   would  possibly  blow, 
and   then  the   handy  men  would   procure   the   nearest   piece   of 
ordinary  wire  and  make   a  connection— and  the  fire  brigade  would 
come  in  last.     He  had  alwavs  held  that  electric  lightmg  was  the 
safest  of  all  means  of  lighting  when  properly  installed,  but  that  it 
was  the  most  dangerous  of  all  means  of  lighting  when  improperly 
installed.     When  speaking  to  proprietors  of  establishments  upon 
the   matter   his  advice   to   them  had   always  been:  "First  get  a 
proper    specification    for   the   work   from    a   qualified   consulting 
engineer  ;  next  get  a  reliable  contractor,  pay  a  proper  price  :  don  t 
take  a  cheap  contractor.     Take  a  man  you  can  rely  upon  to  do 
thoroughly  honest  work.     If  the  work  is  done  in  a  cheap  fashion 
you  have  wires  that  are  not  capable  of  carrying  the  current,  and 
you    never  know    where  you   are.     You   have   a  terrible  danger 
lurking  within  your  house. '     He  was  sorry  to  say   that   his  pre- 
diction  as   to  carelessness  in  the  use  of   electricity  was  to  some 
extent  coming  true.     During  the  past  year   in   Dublin  there  had 
been  eight  fires  which  had  been  proved  beyond  all  doubt  to  be  aue 
to  electrical  defects.     In  one  case,  a  man  admitted  it  was  owing  to 
the  fact  that  some  friends  had   pressed  him   to  give  the  ^^^^l^^o 
some    poor    fellow    who    would   do   it   cheaply.     Of   course,   the 
insurance  company  paid,  but,    all   the   same,   the   man  s  bu^ne^ 
suffered.     It    was   for    such    reasons   as  these  that   he  ^Captain 
Purcell)  wished  genuine  electrical  contractors  to  get  the  work. 

Institution  and  Lecture  Notes.  —  Ixstitution  of 

Mechanical  Engineers.— The  annual  report  of  the  Council,  to 
be  submitted  to  the  members  to-day.  states  that  the  total  member- 
ship at  December  Slst,  1911,  was  5.828.  an  increase  ot  P.N  Ihe 
revenue  for  the  year  was  £1.^922,  and  t^^  expenditure  i  12, -.)•., 
leaving  a  balance  of  £3,123  (with  .^1504  carried  to  capital  account). 
The  total  assets  were  £108,8%,  and  after  deducting  debentures, 
the  capital  was  .il  (50,632.  Extensions  of  the  Institution  ^^^ff^ 
are  in  progress.  A  benevolent  fund  is  being  established  under  the 
Comnanies'  Consolidation  Act  as  a  company  limited  by  ?"'^';f' ^t^- 
with  a  nucleus  of  1,000  £1  shares  i"  Messrs.  N\  .H  Allen,  Son 
and  Co.,  Ltd.,  presenlel  for  the  purpose  by  Mr.  W  .  H.  Allen,  ihe 
Council  has  had  under  consideration  the  question  of  hoUling 
entrance  examinations  for  the  younger  applicants  for  admission 
and  has  decided  in  favour  of  this  course,  subject  to  the  approval  of 
the  members  ;  the  examinations  of  certain  educational  authorities 
being  accepted  as  equivalent  to,  and  exempting  from  the  Institu- 
tion  examination.      The  next    summer   meeting  will  be  held  in 

Belfast.  ^ 

Institution  of  Electrical  Engineers  (London  bTi-oENTs). 

—The  annual  dinner  of  the  Students'  Section  will  be  held  at  the 

Trocadero  on  Saturday.  IVIarch  lOth. 

Institution  ok  Electrical  Engineers.— Prior  to  the  holding 

of   the   last   ordinary   meeting   on    February    8th,    the    President 
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announced  that  with  a  view  to  bringfinpr  the  Provincial  members 
into  closer  touch  with  headquarters,  the  Council  had  decided  to 
hold  summer  meetingrs  at  the  local  centres,  and  that  the  iirst  will 
be  held  this  year  at  Glasgow,  commencing  on  June  12th  and 
terminatinfr  on  June  14th.  Arrangements  are  being  made  by 
which  in  addition  to  the  reading  of  papers,  visits  will  be  paid  to 
works,  i.V:c.  It  was  also  announced  that  Mr.  Spagnoletti  had  been 
elected  an  honorary  member  of  the  Institution. 

Northampton  Institute  Engineering  Society. — Mr.  W. 
Gilbert  read  a  paper  on  "  Radiotelegraphic  Detectors  "  before  the 
above  Society  on  February  9th,  which  was  much  appreciated. 

At  a  meeting  held  in  Edinburgh,  on  February  .Srd,  of  the 
Scottish  branches  of  the  National  Association  of  Colliery 
Managers  and  the  Association  of  Mining  Electrical 
Engineers,  Mr.  Robert  Nelson,  H.M.  Electrical  Inspector  of  Mines, 
replied  at  considerable  length  to  the  criticisms  passed  on  his  paper, 
"  Electricity  in  Mines  ;  the  Avoidance  of  Accidents."  He  said  that 
his  idea  in  the  paper  had  been  to  show  that  safety  in  electrical 
apparatus  for  use  in  mining  was  to  be  secured,  first,  by  protectively 
surrounding  all  live  parts  with  insulating  material,  and,  secondly, 
by  protecting  that  insulating  material  from  mechanical  damage  by 
means  of  an  earthed  metallic  outer  covering.  There  was  apparently 
universal  agreement  amongst  the  critics  so  far  as  the  first  con- 
tention was  concerned,  and  the  real  difference  of  opinion  seemed 
to  be  as  regards  his  second  argument.  Earthing  was  only  a  safe- 
guard when  insulation  had  failed.  Mr.  G.  L.  Kerr,  of  Glasgow,  had 
made  a  statement  which  was  palpably  wrong.  He  had  asserted  that 
there  had  been  a  big  increase  in  the  number  of  armoured  cables, 
owing  to  the  pressure  of  the  Home  OflSce,  and  that,  in  consequence 
of  that  pressure,  a  great  many  managers  had  substituted  armoured 
for  unarmoured  cables.  He  would  like  to  ask  Mr.  Kerr  when,  and 
in  what  way,  the  pressure  was  exercised,  and  whether  any  person 
had  substituted  armoured  for  unarmoured  cables  unconvinced  of  the 
superiority  of  the  former.  Mr.  Kerr  had  also  said  that  the  result 
of  these  ill-considered  regulations,  if  passed  into  law,  would  be  to 
prohibit  the  use  of  electricity  in  a  very  large  number  of  mines  in 
Great  Britain,  and  they  would  undoubtedly  bear  very  hardly  on 
many  colliery  undertakings  ;  so  far  as  he  was  aware,  however,  no 
person  had  ventured  upon  a  detailed  criticism  of  the  regulations. 
Mr.  G.  L.  Kerr,  in  a  brief  explanatory  statement,  said  he  adhered  to 
his  opinion  that  the  Home  Office  had  been  forcing  the  use  of 
armoured  cables  into  collieries,  and,  personally,  he  knew  of  cases 
where  armoured  cables  had  been  put  in  through  the  pressure  of 
mines  inspectors  and  much  against  the  wishes  of  the  management. 
He  was  glad  to  be  able  to  congratulate  Mr.  Nelson  and  the  Home 
Office  on  the  regulations  as  now  framed  for  adoption. 

A  paper  was  read  by  Mr.  C.  A.  Carlow,  Fife  Coal  Co.,  on  "Lessons 
to  be  Learned  from  the  Electrical  Mining  Accidents  in  Scotland  in 
1910."  Mr.  Carlow  said  that  they  had  in  Fife  alone  at  least  1,000 
motors  running  in  connection  with  collieries.  The  Fife  Coal  Co. 
had  65  coal-cutting  machines,  cutting  660,000  tons  in  the  year. 

Institution  of  Electrical  Engineers  (Yorkshire  Local 
Section). — The  meeting  announced  to  be  held  at  Leeds  University, 
on  the  14th  iost.,  was  unavoidably  postponed. 

Society  of  Engineers. — The  Council  may  award  in  1912  two 
premiums,  to  the  value  of  £8  8s.  and  £4  4s.,  for  approved  essays 
on  the  subject  of  "  How  to  Improve  the  Status  of  Engineers  and 
Engineering,  with  special  reference  to  Consulting  Engineers."  The 
competition  is  open  to  all,  but  application  for  detailed  particulars 
should  be  made  to  the  Secretary  before  entering.  The  last  date  for 
receiving  essays  is  May  31st,  1912. 

Junior  Institution  of  Engineers. — A  handy  little  booklet 
has  just  been  issued  by  this  progressive  Institution,  dealing  with 
"  Its  Origin  and  Aims,"  and  makes  interesting  reading.  It  may  be 
obtained  free  from  the  Secretary,  89,  Victoria  Street,  Westminster, 
London,  S.W. 

Metropolitan    Association    of  Electric   Tramways 

Managers. — A  meeting  of  this  Association  was  held  at  the  Muni- 
cipal and  County  Club,  Whitehall  Court,  S.W.,  on  Friday,  !)th  inst., 
when  the  following  were  present  :  Messrs.  A.  H.  Stanley,  managing 
director,  London  Electric  Railways  and  London  United  Tramways, 
chairman  of  the  Association ;  H.  E.  Blain,  West  Ham  ;  H.  L. 
Howard,  Barking  ;  W.  E.  Hammond,  Metropolitan  Electric  ;  A.  V. 
Mason,  South  Metropolitan  ;  Z.  A.  Knapp,  London  United  ;  and 
T.  B.  Goodyer,  Croydon,  hon.  secretary.  Letters  of  regret  at  their 
inability  to  be  present  were  received  from  Messrs.  A.  Coveney  (Erith), 
W.  Murray  (Walthamstow),  W.  C.  Ullmann  (East  Ham),  F.  Scofield 
(Leyton),  and  S.  Dudman  (Dartford). 

The  Ross  Water- Raihvay. — E-xpeiimeuts  have  recently 

been  made  on  the  Dortmund-Ems  Canal,  in  the  presence  of  repre- 
sentatives of  the  German  Government  and  Industry,  with  a  new 
towing  scheme  which,  it  is  claimed,  is  destined  to  revolutionise  the 
service  on  inland  waterways.  Its  inventor,  Baurat  Koss,  a  member 
of  the  Canal  Administration,  considers  that  he  has  succeeded  not  only 
in  eliminating  all  the  drawbacks  of  towing  in  its  present  form,  but 
in  greatly  increasing  its  efficiency.  The  water-railway  is  a  series 
of  barges  with  wheels,  compelled  to  move  on  a  rail.  But  while  the 
driving  wheels  of  a  railway  train  are  intended  to  propel  the  train 
by  the  friction  due  to  its  weight  and  the  resulting  adhesion  on  the 
rails,  the  water-railway,  in  the  absence  of  adhesive  friction, 
requires  artificial  friction.  This  is  produced  by  causing  the  wheels 
fixed  to  the  bottom  of  the  tug-boat  to  lift  to  about  -1  to  1  m.  height 
an  iron  rail  lying  at  the  bottom  of  the  canal.  The  moorings  of  this 
rail  are  such  as  to  allow  of  its  being  readily  lifted  beyond  the 
surface  of  the  water  (^.//.,  for  the  sake  of  inspection  and  repair) 
without  loosening  any  joint.  On  the  other  hand,  tliey  prevent 
any  objectionable  displacement  in  a  horizontal  direction.  On  account 
of  the    stable   equilibrium   of    the    tug-boat,    the   water-railway, 


unlike  ordinary  land  railways,  obviously  requires  only  a  single  rail 
supporting  the  four  wheels  fixtd  below  the  bottom  of  the  tug-boat. 
These  wheels,  actuated  from  the  latter,  may  be  said  to  draw 
the  rail  along  between  them,  like  the  rolls  of  a  rolling  mill.  In 
fact,  the  rail,  as  it  were,  is  threaded  into  the  wheels,  and  on  the 
passage  of  the  tug-boat,  performs  an  undulating  motion,  its 
adhesion  to  the  wheels  setting  the  train  of  barges  in  motion,  like 
an  ordinary  railway  train  propelled  by  its  driving  wheels.  This 
propulsion  along  a  substantial  rail  (in  lieu  of  a  screw  propeller)  is 
said  to  utilise  three-quarters  of  the  energy  expended. 

The  water-railway  thus  is  based  on  an  entirely  novel  principle, 
viz.,  the  lifting  of  a  rail.  Like  so  many  other  pioneers,  the 
inventor  had  at  first  to  contend  against  much  prejiidice.  Nobody 
was  inclined  to  believe  that  heavy  iron  rails  could  be  lifted  to  a 
height  of  h  to  1  metre  by  comparatively  modest  forces,  and  compre- 
hensive preliminary  tests  were  required  to  show  the  correctness  of 
these  views.  A  heavy  iron  rail  of  square  cross-section,  80  metres 
in  length,  and  28  kg.  in  weight  per  metre,  was  found  to  be  lifted 
by  a  quite  moderate  force  (250-450  kg.)  to  heights  variable  between 
5  and  2  metres.  Further  tests  on  rails  of  the  smallest  standard 
profile,  weighing  (J  kg.  per  metre,  likewise  gave  encouraging 
results,  bearing  out  in  full  Mr.  Koss's  theory. 

The  experimental  tug-boat  is  arranged  for  electric  propulf-ion, 
and  derives  its  motive  power  provisionally  through  a  cable,  from 
the  power  boat  of  the  canal  equipped  with  a  dynamo,  which  forms 
part  of  the  train.  However,  the  service  eventually  may  be  done 
by  means  of  a  trolley  system,  similar  to  that  of  an  electric  railway. 
In  fact,  part  of  the  experimental  section  of  the  canal  was  fitted 
with  a  trolley  wire  stretched  at  a  convenient  height  above  its 
surface.  The  principle  itself  is  of  course  quite  independent  of  any 
special  form  of  motive  power  ;  in  fact,  the  tug-boat  could  as  easily 
be  driven  by  a  Diesel  motor  or  by  any  other  means.  Each  of  the 
barges  is  fitted  with  a  brake,  allowing  the  train  to  be  quickly 
stopped  by  the  aid  of  the  rail,  thus  avoiding  any  collision  between 
the  barges. 

The  driving  power  is  transmitted  from  the  motor  shaft,  through 
pinions,  to  four  vertical  wheel  axles,  which,  below  the  bottom  of 
the  tug-boat,  are  protected  by  an  iron  casing.  The  rail,  as  above 
stated,  passes  through  the  four  wheels  embracing  it ;  the  towing 
cable  is  likewise  fixed  to  the  iron  casing.  A  hand-wheel  allows  the 
rail  to  be  dropped  clear  of  the  tug-boat  ;  after  having  then  been 
detached  from  the  train,  the  boat,  fitted  with  a  small  screw  pro- 
peller, may  proceed  without  the  aid  of  the  rail,  to  any  other  canal 
section. 

For  Sale. — Messrs.  Barker  &  Co.  (Coachbuilders),  Ltd., 
have  for  sale  a  complete  generating  plant  suitable  for  works  or 
country  mansion.  The  Birmingham  City  Tramways  Committee 
have  for  disposal  the  whole  of  the  machinery  and  plant  at  the 
Bournbrook  generating  station.  The  goodwill  and  business  of  the 
Langdon-Davies  Motor  Co.,  Ltd.,  are  being  offered  for  sale  as  a 
going  concern.  The  Oldham  Co-operative  Society,  Ltd.,  have 
certain  boilers,  steam  and  gas  engines  and  dynamos,  &c,,  for  sale. 
See  our  advertisement  pages  to-day. 

Appointments  Vacant. — The  consulting  engineers  to 

the  Bombay  Hydro-Electric  Power  Transmission  scheme  (Messrs. 
A.  Dickinson  &  Co.,  of  Birmingham)  are  advertising  for  an 
engineer  to  superintend  the  construction  and  erection  of  a  three- 
phase  100,000-volt  transmission  line  4'>  miles  long  ;  two  divisional 
superintending  engineers ;  one  divisional  superintending  engineer 
with  special  experience  in  the  erection  of  towers  over  navigable 
tidal  creek  and  transmission  towers  160  ft.  high,  creek  9,000  ft. 
wide  :  also  three  erectors. 

A  Professor  of  Electrical  Engineering  is  wanted  for  the  Man- 
chester Municipal  School  of  Technology  (£600)  ;  electrical  engineer 
for  the  Willesden  U.D.C.  (£300).  See  our  advertisement  pages 
to-day. 

The  I.M.E.A.  Convention.  V.HZ. — A  preliminary  pio- 
gramme  of  this  Convention,  which  is  to  be  held  at  Harrogate  on 
June  18th,  19th,  20th  and  21st  next,  has  been  issued. 

Following  the  official  proceedings  and  presidential  address  on  the 
opening  day  (Tuesday),  a  discussion  will  be  initiated  by  Mr.  Frank 
Ayton  (Ipswich)  on  "  Means  for  securing  reliability  and  main- 
taining continuity  of  electricity  supply,"  and  after  luncheon  Mr. 
F.  M.  Long  (Norwich)  will  open  a  discussion  on  "  A  cooking  load 
from  the  supply  station  point  of  view.""  In  the  evening  a  reception 
and  concert  will  be  held  by  the  Mayor  and  Mayoress  of  Harrogate. 

On  the  second  day  the  party  is  to  visit  Leeds,  where  an  official 
welcome  will  await  it  ;  and  subsequently  papers  will  be  read  by 
Mr.  S.  L.  Pearce  (Manchester)  on  "  Limitations  of  Profit  from 
Municipal  Trading,"'  and  by  Mr.  R.  A.  Cbattock  (Birmingham)  on 
"Organisation  in  Electric  Supply  Undertakings."  The  afternoon 
is  to  be  devoted  to  visits  to  works,  and  in  the  evening  the  annual 
dinner  will  be  held  at  headquarters — the  Jlajestic  Hotel.  Harrogate. 

The  third  day  commences  with  a  journey  to  Middlesbrough, 
where  Mr.  S.  J.  Watson  (Bury)  will  open  a  discussion  on  'Auto- 
matic Pressure  Regulation,"  and  visits  to  local  works  are  projected 
for  the  afternoon.  An  alternative  visit  to  York  is  also  being 
arranged  on  this  day  chiefly  for  the  ladie.". 

The  morning  of  the  last  day  (Friday)  is  to  be  devoted  to  the 
annual  general  meeting,  while  the  afternoon  is  given  up  to  an 
excursion  to  Ripon,  Studley  Royal  and  Fountains  Abbey. 

This  programme  is  subject  to  alteration  except  as  to  date  :  ladios, 
it  may  be  noted,  are  now  invited  to  the  annual  dinner. 

It  will  he  noticed  by  our  readers  that  only  a  week  end  intervenes 
between  the  summer  meeting  of  the  Institution  of  Electrical 
Engineers  to  be  held  at  Glasgow  on  June  12th-14th  inclusive,  and 
the  M.E.A.  Convention. 
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ELECTRIC    POWER    IN    SOUTH  =  EAST    KENT. 


It  will  be  witliin  the  knowledge  of  tlie  majority  of  our 
readers  that  south-eastern  Kent  has  lately  sprung  into 
industrial  prominenoe  hy  reason  of  the  \igorous  development 
on  a  larjz-e  scale  of  the  extensive  coal  measures  which  have 
been  proved  to  exist  in  tliat  locality. 


i'^l  I 


The  Tilmanstone  Powek  House,  with  Adjacent  Colliery 
Winding-Engixe  House. 

The  presence  of  coal  beneath  the  Kentish  chalk  has,  of 
course,  been  surmised  for  many  years,  but  no  particular 
importance  was  attached  to  this  coalfield  until  after  190G. 
Since  that  year  numerous  syndicates  have  set  to  work  to 
prove  the  coal  area,  and  in  the  country  lying,  roughly, 
between  Dover,  Sandwich  and  Canterbury,  it  is  on  record 
that  as  a  result  of  12  l)orings,  96  seams  of  coal  have  been 
proved  with  an  aggregate  vertical  thickness  of  320  ft.  ;  this 
corresponds  to  from  30  ft.  to  60  ft.  of  coal  per  pit. 


RAMSOATt 


Plan  of  the  South-East  Kent  Power  Co.'s  Area,  showing 
JHE  Positions  of  the  Various  Collieries  and  Borings 

AND   THE   TiLMANSTONE  PoWER  STATION. 

The  importance  of  this  Kentish  coal  find,  both  as  to 
quantity  and  quality,  is  not  yet  appreciated  even  in  London, 
which  at  present  pays  so  dearly  for  its  fuel  requirements. 
But  it  is  not  our  purpose  to  refer  at  length  to  the  question  of 
the  coal,  except  in  so  far  as  it  has  led  to  the  introduction  of 
electric  power  in  south-east  Kent, 

In  view  of  the  great  importance  which  attaches  to  electrical 


methods  of  working  in  connection  with  modern  mining 
operations,  one  of  the  first  essentials  in  a  new  coalfield  is  a 
supply  of  electrical  power  available  for  preliminary  opera- 
tions. 

This  the  East  Kent  Colliery  Co.  arranged  to  provide,  and 
for  this  [)uri)Ose  erected  an  up-to-date  fx)wer  station  at  their 
Tilmanstone  Colliery,  where  sinking  oi)erations  have  so  far 
advanced  that  two  shafts  are  down  some  1,200  ft.  and  a  third 
one  900  ft.,  while  a  very  fine  Markham  winding  engine  has 
been  installed. 

On  the  transfer  recently  of  the  Kent  Electric  Power  Co.'s 
electric  suf)|)ly  powers  for  the  area  embraced  between  the 
River  Stour  on  the  north,  as  far  as  Canterbury,  and  due 
south  from  that  city  to  llythe  on  the  coast,  to  the  .South- 
East  Kent  Electric  Power  Co. — a  concern  which  is  clos<.'ly 
allied  with  the  various  colliery  undertakings — the  latter  to<^k 
over  the  Tilmanstone  power  station  to  form  the  nucleus 
of  the  much  larger  undertaking  which  will  obvifjusly  be 
required  to  supi)ly  the  electrical  needs  of  the  seven  or  eight 
collieries  now  projected  in  this  area,  and  possibly  of  the  coast 
towns  of  Folkestone,  Dover,  Walmer,  Deal  and  Sandwich, 
which  are  also  inclutled.  Mr.  0.  F.  ^letzger,  whose  connection 
with  municipal  electrical  work,  as  chief  engineer  at  Bath  and 
later  at  ^lanchester,  will  be  remembered  by  our  readers,  designed 
and  supervised  the  whole  of  the  work  in  connection  with  the 
power  station  and  colliery  at  Tilmanstone,  as  consulting 
engineer  to  the  East  Kent  Colliery  Co.,  and  is  now  engaged 
on  the  much  laa'ger  project  of  the  South-East  Kent  Electric 
Power  Co.,  of  which  he  has  been  appohited  chief  engineer. 

Some  idea  of  the  ultimate  scope  of  the  S.E.  Kent  Co.'s 
operations  may  be  gathered  from  the  fact  that  designs  are 
being  prepared,  under  ^Ir.  Metzger's  supervision,  for  a  larger 
power  station,  to  be  situated  at  either  Sandwich  or  Snowdown 
(the  site  of  one  of  the  allied  company's  collieries),  and  to  be 
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Interior  of  the  Boiler  House. 

capable    of    meeting    demands    estimated   at    upwards    of 
30,000  KW.  "  _  .^ 

The  power  house  has  been  substantially  erected  in  red 
brick,  and  contains  1,400  KW.  of  modern  turbine  plant, 
boilers.  Arc  ,  supplying  three-phase  current  at  3,000  volts  and 
hO  cycles,  for  sinking  and  pumping  operations  in  one  of  the 
adjacent  shafts. 

P 
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Electrically-Driven  Induced  Draught  Plant. 


It  was  constructed 
in  record  time,  as 
tlie  first  sod  was 
only  cut  on  Feb- 
ruary 10th,  1!)11, 
and  current  was 
available  five 
months  afterwards. 

Coal  is  brought 
direct  to  the  power- 
house bunkers  over 
the  East  Kent  Light 
Railway,  a  line 
which  will  even- 
tually connect  to 
all  the  important 
collieries  in  the 
neighbourhood,  and 
siding  space  has 
been  arranged  to 
accommodate  ten 
trucks  of  coal. 

The  boiler  house 
contains  four  Bab- 
cock  &  Wilcox  land- 
type  l)oilers  in  pairs : 
each  boiler  has 
4,020  sq.  ft.  of 
heating  surface,  and 

is  constructed  for  a  working  pressure  of 
200  lb.  per  sq.  in.,  the  steam  being  also 
superheated  150°  l)y  means  of  integral 
superheaters.  The  boilers  are  arranged 
for  hand  firing,  and  each  is  capable  of 
evaporating  15,000  lb.  of  water  per  hour 
under  normal  conditions.  The  gases 
pass  from  the  boilers  through  a  Green 
economiser  of  40o  tubes  arranged  in 
two  groups,  with  a  small  steam  engine 
for  actuating  the  scraper  gear,  and  are 
drawn  through  one  of  two  "  Sirocco " 
induced-draught  fans  discharging  through 
a  70  ft.  X  5  ft.  0  in,  diameter  steel 
chimney. 

The  fans,  which  are  used  alternatively, 
are  driven,  the  one  by  an  Alley  and 
McLellan  engine,  and  the  other  by  a 
440-volt  three  -  phase  Westinghouse 
motor. 

It  may  be  well  to  mention  here  that 
Messrs.  Babcock  cV:  AVilcox,  in  addition 
to  supplying  the  boilers,  &c.,  supplied 
the  whole  of  the  i)iping  in  both  the 
boiler  and  turbine  houses. 

One  of  our  views  shows  the  steam 
pipe  arrangement  in  the  boiler  house, 
which  consists  of  7-in.   boiler  branches 


View  over  the  Boilers,  showing  Steam  Pipe  Arrangement. 


leading  to  a  10-in.  header  divided  by  valves  into  two 
sections,  each  of  which  supplies  one  turbine  through  a 
branch  leading  down  to  a  steam  separator  beneath  the  turbine, 
the  stop  valve  of  which  is  supplied  through  a  short  rising 
pipe. 

An  auxiliary  main  supplies  the  fan  and  economiser 
engines  and  feed  pumps,  and  the  latter  have  an  alternative 
connection  to  the  main  steam  pipe. 

Two  "Weir  feed  pumps,  of  a  type  used  throughout  the 
colliery  for  boiler  feeding,  are  installed  in  the  boiler  house  ; 
each  has  a  capacity  of  5, 1 00  gallons  per  hour,  drawing  water 
from  the  hot  well  and  feeding  alternatively  through  the 
economiser — the  usual  hot  feed — or  through  a  cold  feed 
main  direct,  in  case  of  repairs  to  the  economiser  or  hot 
range. 

The  steam  and  feed  mains  are  of  solid  drawn  piping  with 
mild  steel  flanges  riveted  or  screwed  and  expanded  on.  The 
firm's  contract  also  included  riveted  steel  atmospheric  exhaust 
and  cast-iron  condensing  water  piping. 

The  whole  of  the  water  for  condensing  and  boiler 
feeding  comes  from  the  adjoining  pit,  and  as  it  is  charged 
with  gait  and  fine  grit,  it  has  been  necessary  to  install  a 
filtering   plant    for    the   water    required    for    boiler    feed 

make-uj),  bearing 
circulation,  &c. 

The  pit  water 
gravitates  from  an 
adjoining  reservoir 
through  a  Ilake- 
type  pressure  filter, 
of  IVIessrs.  ]\Iather 
and  Piatt's  make, 
the  filtered  water 
being  pumped  up 
to  an  elevated 
storage  tank  situ- 
ated 30  ft.  abo^•e 
the  filter  base, 

Alumino- ferric 
solution  is  added 
to  the  water  enter- 
ing the  filter  in 
order  to  coagulate 
the  finely  divided 
matter  in  suspen- 
sion ;  the  unfiltered 
water  enters  at 
the  top  of  the 
filter  —  a  riveted 
steel  tank  —  and 
percolates  through 
filtering       material 


\Vi;iK  Boiler  Feed  Pumps. 
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(!onsi.stinf^  of  f^radcd  quail/,  crystals  to  a  collectin«,'  cliambor 
nndcrneatli,  from  which  it  passes  to  a  G-iJ.H.i'.  motor- 
driven    tiirliiiii'  piiiiii)    for   delivery   to 

)C'eii   found   to 


This  filtei-,  which  has 
practice,  is  cleansed  l)y 
simply  passiiif^'  filtered 
water  throu<(h  in  the 
reverse  direction. 

Turninfr  to  the 
en<fine-rooni  jilant,  the 
whole  of  which,  we 
may  note  in  passing, 
has  been  snjjplied  by 
the  liritish  Westing- 
house  Co.,  there  are 
installed  two  turbo- 
alternators,  which  were 
specified  to  give  1,000 
KW.  when  running 
non  -  condensing  and 
1,200  KW.  when  work- 
ing condensing. 

The  turbines  are  of 
the  well-known  West- 
inghouse  imj)ulse  type, 
and  are  supplied  with 
steam  at  200  lb.  per 
sq.  in.  pressure,  and 
IftO"  superheat.  The 
lurbines  normally  ope- 
rate condensing,  but 
hand-operated  nozzles 
are  provided  whereby, 
in  case  it  should  be 
necessary  to  shut  down 
the  condensing  plant 
for  any  reason,  extra 
turbines  to  enable  them 
densing.  These  same 
tiate  a  25  per  cent, 
conditions 


the  overhead  tank. 
)e  most  effective  in 


The  exciters  are  direct  driven.  A  view  on  i>age  201  ahowH 
the  steam  end  of  a  turbine,  seen  at  the  far  end  of  the 
lurbine  room. 

Th(;  two  condensers  are  lo'-ated  directly  under  the  turbines. 


Westinghouse  Turbine  Plant  in  the  Engine  Room. 


steam    may    be   admitted    to    the 
to  carry  their  full  load  non-con- 
nozzles  can  also   be  used  to   nego- 
overload    under   normal    condensing 
The  alternators  generate  three-phase  current  at 


View  of  the  Main  Switchboakd,  showing  thi;  Valve 
AND  Auxiliary  Switchgear  under 


S,300  volts  and  50  cycles,  the  speed  being  3,000  n.v.^i. 
These  machines  are  of  the  revolving  field  type,  and  are  of 
massive  construction.  One  of  our  views,  taken  from  the 
switchboard    gallery,    shows    the    turbo-sets    \ery   clearly. 


and  are  of  the  surface  type,  .having  a  cooling  surface  of 
8,440  sq.  ft,,  which  was  sj)ecified  to  l)e  larger  than  the 
standard  practice,  owing  to  the  bad  condition  of  the  circu- 
lating water,  and  also  the  special  conditions  of  working 
mentioned  later.     These  condensers  are  guaranteed  to  main- 

tain  a  minimum 
vacuum  of  27^  in. 
with  the  whole  of  the 
steam  due  to  the  full 
load  of  the  turbine — 
namely,  1G.500  lb.  per 
hour — passing  through 
them.  This  result  is 
obtained  with  1,::'00 
gallons  of  condensing 
water  at  from  65^  to 
75  F.  The  condensed 
steam  is  returned  to 
the  hot-well  tank  for 
boiler  feed  purposes. 
A  prominent  feature 
in  connection  with  thi« 
condensing  plant  is 
that  water-circulating 
pum]is  have  been  elim- 
inated from  the  instal- 
lation. The  circu- 
lating water  is  received 
from  the  jnt  pumps 
into  the  two  reservoirs 
adjoining  the  power 
house,  which  eacb  con- 
tain a  storage  of  40.000 
gallons.  It  then  passes 
through  the  condensei-s 
by  gravity,  and  finally 
to  waste.  The  dry 
vacuum  pumps  and  the 
hot -well  pumps  are  of 
the  Westinghouse-Le- 
blanc  type.  The  latter — one  for  each  condenser — are  located 
below  the  floor  of  the  condenser  pit,  so  that  they 
may  receive  their  water  by  gravity  ;  whilst  the 
dry   air-iuuups   are   motor  driven    and  are  located  on  the 


Hand  Wheels,  Pimp  Motors, 
Gallery. 
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engine-house  floor  level.  The  dry  vacuum  jiuuips  are 
primed  by  i::ravity  from  the  filtration  tank,  shown  in  the 
outside  view,  and  are  barely  visible  beytnid  the  hand-wheels 
in  the  switchboard  view.  They  are  of  the  Leblanc 
rotary  valveless  type,  and  are  designed  to  ensure  the  main- 
tenai'ice  of  the  hii^h  \acuum  specified.  The  Avater-extraetion 
pumps  are  of  the  vertical-shaft  centrifugal  tyjie,  drivi.n  by 
two  G-B.u.P.  Westinghouse  enclosed  vertical-shaft  motors, 
visible  in  the  foreground  of  our  view,  and  driving  the 
pumps  17  ft.  below,  through  2-in.  hollow  shafts  supplied  by 
the  Weldless  Steel  Tube  Co.  A  Hoffman  thrust  bearing  is 
fitted  beneath  the  motor,  whilst  the  lateral  stability  of  the 
shaft  is  ensured  by  three  plummer  blocks. 

A  Lea  recorder  is  fitted  between  the  water  extraction  pump 
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A.E.G.  Cellular  Switchboard  in  Pump  Room. 

discharges  and  the  hotwell,  the  make-up  being  provided  by 
the  filtered  water  used  for  oil-cooling  purposes. 

The  absence  of  piping  above  the  turbine  floor  level  was 
especially  considered  by  the  designer,  and  has  been  accom- 
plished by  bringing  the  connections  from  all  the  valves,  by- 
passes, &c.,  to  hand-wheels  on  the  turbine  floor,  thus 
centralising  the  mechanical  control  of  the  plant  at  engine- 
house  floor  level. 

An  exceedingly  neat  appearance  is  given  to  the  engine  house 
by  this  arrangement,  without  in  any  way  congesting  the 
hidden  piping  in  the  basement  containing  tlie  condensers, 
which  had  to  be  fixed  at  a  low  level  to  secure  the  necessary 
head  of  water  for  allowing  the  water  to  flow  through  by 
gravity.  The  lay-out  of  the  condenser  pit  is  such  that  the 
condensers  can  be  completely  withdrawn  from  it  for  inspec- 
tion and  cleaning  with  a  minimum  of  dismantling.     Special 


hinged  condenser  doors  and  handholes  are  provided  at  each 
end  to  facilitate  rapid  cleaning,  whilst  particular  attention 


Section  of  Pressure  Filter. 


has  also  been  paid  to  making  all  valves  readily  accessible 
for  grinding  and  adjustment. 


SuLZER  Turbine  Pumfs  at  660-ft.  Level. 


There    is    a 
black  enamelled 


View  of  the  Steam  End,  Westinghouse  Turbo-Alternator. 


fully  equipped  8-panel  switchboard  of 
slate,  controlling  the  turbo-alternators  with 
their  exciters,  three  out-going  3,300-volt 
feeders,  two  50-kw.  transformers,  reduc- 
ing the  pressure  from  3,300  to  440  volts 
for  power  purposes  and  to  220  volts  for 
lighting,  and  six  50-ampere  low-tension 
feeders,  three  for  power  and  three  for 
lighting.  The  generators  account  for 
two  panels,  the  3,300-volt  feeders  for 
three,  and  the  transformers,  low-tension 
feeders,  and  the  Tirrill  regulator  for  one 
each.  The  generators  are  protected  by 
reverse-current  relays  and  the  high- 
tension  feeders  by  overload  time-limit 
relays.  The  switchboard  panels  are 
of  cubical  construction  and  are  arranged 
so  that  each  is  self-contained  and  can 
be  isolated  for  cleaning  purposes  and 
inspection  without  danger  to  the 
operator.  The  doors  and  main  switches 
are  interlocked  in  such  a  way  that 
the  former  cannot  be  opened  whilst 
current  is  passing  through  the  panel  con- 
nections. The  switchboard  is  erected  on 
a  gallery  and  is  shown  on  page  2G3. 

The  hand  wheels  controlling  the  gene- 
rator rheostats  are  shown  at  each  corner 
of   the   central   cantilever   extension  of 
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the  switchboard  gallery,  and  are  positioned  so  that  their 
operator  has  a  clear  view  of  the  turbo  sets.  The  two 
Westinghousc  oil-cooled  A.T.E.  type  transformers  and  the 
transformer  switchboard  will  be  seen  under  the  main  switch- 
board gallery,  the  switch  pillars  for  controlling  the  hot- 
well  and  dry  vacuum  pumjis  being  placed  beside  the 
transformers. 

The  high-tension  cables  and  all  the  electrical  connections 
to  the  switchboard  are  carried  in  troughs  cut  into  the 
concrete  floor  of  the  turbine  room,  thus  preserving  a  neat  and 
workmanlike  appearance  for  the  whole  ecjuipment. 

From  the  switchboard  three  feeders  (V)y  Messrs.  Callender) 
are  led  to  one  of  the  shafts,  where  an  extensive  pumping 
installation  is  in  use.  Kach  feeder  contains  three  '158  sq.  i-n. 
cores,  and  is  paj)er-insulated,  vulcanised  bitumen  sheathed 
and  single-wire  armoured  ;   it  is  laid  solid  to  the  pit  brow, 


I'hey  are  driven  by  :^,000-volt  A.E.G.  water-cooled 
motors,  having  a  continuous  output  of  .000  b.H.P.  at 
1,500  u.i'.3i.  The  horizontal  pumjjs  are  als^j  of  the  Sulzer 
6-8tage  type,  designed  to  deliver  1,000  gallons  per  minute 
against  a  head  of  1,300  ft.  Although  they  are  installed  at 
the  G(;o-ft.  level  (the  numljers  of  imijcllers  being  reduced  to 
suit  this  headj,  they  will  later  Vje  lowered  to  the  1,140-ft. 
level.  These  pumps  are  each  direct-coupled  to  3,000-volt 
A.E.(i.  enclosed  ventilated  induction  motors,  with  a  con- 
tinous  rating  of  f)80  n.ii.i'.  at  1,.'jOO  r.p.m. 

These  motore  are  fitted  with  slip-ring  rotor  and  brush 
raising  and  short-circuiting  gear,  and  are  started  by  means 
of  liquid  starters,  provided  with  }»rotective  n,-sistances. 

The  control  of  all  the  pumps  is  effected  through  a  sheet- 
steel  cellular  switchboard  by  the  A. E.G.,  installed  in  the 
660-ft.  inset  pump  rfX)m.     There  are  three  feeder  paneb  for 


Sectional  Elevation  and  Plan  op  Tilmanstone  Power  Station. 


where  it  is  coupled  at  a  dividing  box  to  a  similar  double  wire 
armoured  cable,  which  is  carried  down  the  shaft,  supported 
by  wooden  cleats  spaced  54  ft.  apart,  to  an  inset  GGO  ft. 
down. 

A  lO-pair  telephone  cable  follows  the  simie  route,  coupling 
up  the  power  station  and  offices  and  the  underground 
stations. 

In  the  particular  shaft  to  which  we  are  referring,  Sulzer 
four-stage  vertical  type  sinking  pumps  were  introduced  to 
unwater  the  flooded  portion  of  the  shaft  from  the  GOO-ft. 
level  to  the  l,140-ft.  level,  the  sinking  pumps  delivering 
water  into  a  sump  at  the  higher  level,  from  which  fixed 
horizontal  pumps  raise  it  to  the  pit  bank. 

The  sinking  pumps  are  each  capable  of  delivering  1,200 
gallons  per  minute  against  a  maximum  manometric  head  of 
870  ft. 


the  shaft  cables,  one  panel  for  each  horizontal  pump,  and  two 
panels  for  each  sinking-pump  motor.- 

The   feeder   panels  are  fitted  with  no-volt  releases,  pilot 
lamps  and  links  for  isolating  the  feeder  oil  switches. 

The  horizontr.l-pump  motors  are  controlled  by  oil  switches 
with  overload  and  no-voltage  release,  the  latter  beuig  inter- 
locked with  a  liquid  starter  :  this  prevents  the  oil  switch 
being  closed  unless  the  starter  is  in  the  starting  position. 
One  of  the  sinking-pump  motor  panels  contains  starting 
transformei-s,  and  the  other  the  oil  switch,  isolating  links, 
instrument  transformers,  «&c.  This  oil  switch  is  also  pro- 
vided with  overload  and  no-volt  release,  the  latter  being 
interlocked  with  a  starting  transformer  and  emergency  switch 
on  the  pump  frame ;  owing  to  this  interlocking,  it  is 
impossible  to  close  the  motor  oil  switch  unless  the  starting 
transformer  is  in  the  starting  position,  and  the  motor  can  in 
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case  oi  eniergoncy  be  stopped  simultaneously  by  the 
emer^ney  switch,  which  trips  the  main  oil  switch. 

Two  panels  are  provided  for  motor  "  drying  out ;  "  one 
contains  a  150-k.v.a.  step-down  transformer  with  l.t. 
trippings,  and  the  other  the  necessary  switchgear.  This 
arrangement  enables  a  motor  Avhich  has  been  idle  for  some 
time,  or  submerged,  to  be  dried  out,  the  isolating  links  in 
the  motor  switch  panels  being  designed  as  change-over 
switches  for  this  purpose. 

It  will  be  seen  that  this  pumping  plant  embodies  the  most 
recent  practice,  and  that  the  electrical  installation,  both 
down  the  shaft  and  in  the  Tilmanstone  power  station,  is  of  a 
most  substantial  kind. 

Our  thanks  are  due  to  Mr.  G.  F.  Metzger,  who,  as  con- 
sulting engineer,  has  been  responsible  for,  and  has  personally 
supervised  the  carrying-out  of,  the  wliole  of  the  work,  for 
enabling  us  to  publish  this  article,  and  incidentally  to  inspect 
a  very  interesting  plant. 


REVIEWS. 


The  Elements  of  Electrical  Transmission.  By  0.  J. 
Fergijsox.  London :  Macmillan  &  Co.  Price  15s. 
net. 

This  book  has  been  published  with  the  idea  of  providing 
an  introductory  text-book  for  colleges  and  technical  schools. 
The  title  is  quite  a  misnomer,  since  certain  portions  of  the 
book  are  the  reverse  of  elementary,  and,  moreover,  the  book 
covers  practically  the  whole  field  of  electrical  engineering. 

The  opening  chapter  deals  with  conductors  and  insulation. 
The  usual  tables  are  given,  and  also  some  very  useful  curves 
for  skin  effect.  A  decidedly  good  feature  is  the  large 
amount  of  information  regarding  specifications  for  cables,  &c. 

Line  insulators  are  treated  in  a  detailed  and  satisfactory 
manner  in  Chapter  IL  Modern  high-tension  oil-filled 
bushings,  suspension  insulators,  and  so  on,  are  critically  con- 
sidered, and  again  precise  information  is  given  as  to  the 
various  tests  that  should  be  imposed  upon  this  type  of 
apparatus.  More  dimensioned  drawings  and  fewer  photo- 
graphs would,  however,  have  improved  this  chapter. 

Chapter  III  is  devoted  to  poles  and  towers  for  carrying 
transmission  lines.  The  various  lands  of  timber  suitable  for 
poles,  and  the  different  methods  of  preserving  the  timber,  are 
thoroughly  gone  into.  Tables  are  given  for  pole  dimensions, 
but  no  method  is  given  for  investigating  the  strength  of 
such  poles  or  of  lattice  towers.  This  is  unsatisfactory  from 
the  point  of  view  of  a  student.  Some  interesting  photo- 
graphs are  given  of  the  gigantic  power  transmission  schemes 
now  in  operation  in  the  United  States. 

Aerial  line  construction  receives  a  thoroughly  adequate 
treatment  in  Chapter  IV,  together  with  the  several  methods 
used  for  preventing  disturbance  in  adjacent  telephone  circuits. 
Following  this  is  a  short  chapter  on  underground  line  con- 
struction, which  is  good  so  far  as  it  goes,  although  troubles 
due  to  electrolysis  are  somewhat  too  briefly  described. 

Chapters  VI  treats  of  switchboards  and  protective  devices. 
The  matter  is  good  and  up-to-date  regarding  modern  oil 
switches,  relays  and  lightning  arresters.  A  good  descrip- 
tion of  the  Tirrill  voltage  regulator  is  given  in  this  chapter. 

The  next  two  chapters  deal  with  circuits  and  the  con- 
stants of  circuits.  The  usual  ways  of  feeding  various  types 
of  circuits,  and  their  relative  efficiencies,  are  gone  into, 
together  with  proofs  of  formuUi)  for  the  inductance,  capacity 
and  other  constants  of  electric  circuits.  We  are  glad  to 
see  formulae  derived  from  exponential  expansions  used  for 
line  calculations. 

Chapter  IX  is  an  interesting  and  complete  account  of 
electric  generating  plant.  Water  power  and  its  de^^elopment 
are  dealt  with  in  a  much  more  detailed  and  thorough  manner 
than  we  are  accustomed  to  find  in  books  of  this  class, 
gauging  the  flow  of  water,  pipe  discharge  formulae,  water- 
turbines  and  their  governors,  all  being  clearly  discussed. 
Steam  plant  and  internal-combustion  engines  also  receive 
the  consideration  they  merit.  The  various  factors  affecting 
the  choice  of  electric  generators  are  then  entered  into  and 
some  interesting    oscillogram'?  are    used  for  driving  home 


points  regarding;  armature  connections.  It  is  stated  that 
the  cost  of  large  machines  may  be  taken  at  $15  per 
kilowatt.  If  this  is  so,  then  it  may  be  safely  stated  that  far 
better  prices  are  obtained  for  electrical  machinery  in  the 
United  States  than  in  this  country. 

Chapter  X  deals  with  the  rights  of  way  for  a  transmission 
line,  sag  in  relation  to  span,  wind  pressure,  and  so  on.  Two 
examples  of  transmission  lines  are  worked  out. 

The  somewhat  extensive  subject  of  distribution  is  next 
treated  of.  The  various  types  of  modern  high-voltage  large 
power  transformers  and  direct-current  and  alternating-cur- 
rent motors  are  well  described.  A  considerable  amount  of 
practical  information  is  given  on  air  cooling  for  trans- 
formers, testing  for  water  in  transformer  oil,  the  types  of 
work  suitable  for  different  kinds  of  motors,  and  so  on. 

Electrical  measurements  are  discussed  in  Chapter  XII. 
Most  of  the  ordinary  types- of  ammeters  and  voltmeters  are 
described  in  an  unsatisfactory  manner,  without  diagrams. 
Power  and  energy  meters  receive  somewhat  better  treatment, 
but  the  same  cannot  be  said  of  the  description  of  curve 
tracers  and  oscillographs.  Instruments  of  this  character 
should  be  adequately  described  with  the  aid  of  diagrams,  or 
omitted  altogether.  Some  good  reproductions  of  oscillograph 
records,  and  a  few  useful  pages  on  harmonic  analysis,  are 
given  in  this  chapter. 

Line  phenomena  form  the  subject  of  the  concluding  chapter. 
The  influence  of  inductance  and  capacity  in  causing  oscilla- 
tions and  surges,  standing  and  travelling  waves,  corona 
losses,  and  so  on,  are  dealt  with  in  a  fashion  strongly  sugges- 
tive of  the  publications  on  this  special  branch  of  engineering 
by  Dr.  Steinmetz.  An  arithmetical  slip  occurs  in  the  final 
formula  for  capacity  in  terms  of  inductance  and  lengch  of 
line  on  page  437.  A  useful  table  of  corona  voltages  is  given, 
and  also  a  very  neat  way  of  representing  standing  waves  by 
means  of  co-ordinate  geometry  in  three  dimensions. 

A  good  index  is  appended. 

It  must  be  remembered  that  while  certain  parts  of  this 
book  are  essentially  of  a  practical  character,  on  the  other 
hand,  a  good  knowledge  of  differential  and  integral  calculus, 
complex  quantities  and  infinite  series  is  necessary  for  a  com- 
plete understanding  of  other  parts. 

The  book  is  well  printed  on  good  paper  and  bound  in  a 
serviceable  fashion. — H.G.S. 


Die  Selbstanschhiss  und  WdJdereinriclitumjen  im  Fern'sprech- 
hetriebe.  By  A.  Kruckow.  Brunswick  :  Fried.  Vieweg 
und  Sohn.  Price  10  M.  (Vol.  X  of  Telegraphen  und 
Fernsprech  Technik  in  Einzeldarstellungen.) 

At  the  present  time,  when  the  question  of  automatic  tele- 
phony is  rapidly  increasing  in  importance,  there  is  a  distinct 
call  for  a  book  like  this  dealing  critically  and,  more 
particularly,  from  the  specialist's  point  of  view,  with  the 
various  automatic  systems  that  have  actually  passed  the  test 
of  practical  experience. 

In  this  country  the  Post  Office  authorities  have  only 
recently  set  up  the  first  experimental  lines  for  automatic 
working,  but  from  the  experience  already  gained  in  America, 
where  numerous  installations  hs^ve  been  erected  since  1895, 
and  in  Germany,  where  the  first  fully  automatic  system  has 
been  at  work  since  1908,  there  is  little  doubt  that  consider- 
able extension  in  this  direction  is  to  be  looked  for  in  the  near 
future. 

The  writer  assumes  a  general  knowledge  of  ordinary  tele- 
phone working,  and  throughout  points  out  the  alterations 
introduced  by  the  automatic  systems  into  the  older  method 
of  Avorking,  and  he  compares  the  two  with  regard  to  cost,  speed 
of  operation,  &c.  The  systems  dealt  with  more  particularly 
include  that  of  the  Automatic  Electric  Co.  (Strowger), 
the  Siemens  &  Halske  modification  of  it,  the  Rochester 
Co.'s  system,  the  Austrian  State  system  (Dietl),  the  Lorimer 
system,  and  that  of  Betulander. 

The  book  is  divided  into  12  chapters. 

Chapter  I  deals  with  the  various  automatic  calling  devices. 
In  Chapter  II  the  call-office  connections  and  the  various 
types  of  wall  and  table  apparatus  in  use  are  considered. 
Chapters  III  and  IV  describe  the  construction  and  opera- 
tion of  the  most  important  part  of  the  apparatus,  viz.,  the 
selector  switch  at  the  exchange,  by  means  of  which  the 
subscribier  is  automatically  connected  to  any  desired  number. 
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Cliaptcr  \'  deals  with  various  auxiliary  apparatus  by  means 
of  which  (jupafred  lines  are  in(]icat<;<l,  the  dufdicute  us<;  of 
en<,'a<;ed  lines  is  prevented,  calls  are  meU^-red,  &c.  In 
Chapter  VI  the  trunk  line  connections  are  disf;ussed. 
Cliaptcrs  VII  and  YIIF  deal  with  the  actual  inteinal 
arrant,'ements  of  the  exchantres,  and  with  junction  line 
workinfj.  Chapters  IX  and  X  deal  with  sub-stations,  and 
with  the  use  of  automatic  workin<^  for  small  country  f^roujw 
of  subscribers.  In  Chaj)ters  XI  and  XII  the  question  of 
semi-automatic  installations,  and  the  use  of  automatic 
selectors  as  labour-savin<;  devices  in  hand-operated  exchanges, 
are  (considered. 

The  descriptions  and  diapframs  are  admirably  clear 
tlirou<,di()ut,  and  the  book  as  a  whole  will  ^'ive  a  very  fair 
idea  of  the  present  state  of  automatic  workinc^  to  any  reader 
already  familiar  with  existing  telephone  practice. 


OUR    PERSONAL    COLUMN. 

T?ie  J'.'Jifart  inrite  electrical  ejigijwert,  vcfifttier  cunn^cted  with  tkt 
tPcknirul  or  tfu!  commercial  nde  uf  the  prufeuion  and  induftry, 
aluu  electric  traviway  and  railvcay  official*,  to  keep  readeri  of  ths 
Electkical  Review  posted  a*  Ut  tfieir  morevufntt. 


Aiflcons  Manual  of  iltp-  Tdepli.onc.  liy  ^X.  Aftkkx, 
M.I.E.E.  London  :  The  Ehctrician  Printing  and  Pub- 
lishing Co.,  Ltd.     Vol.  I.     Price  IHs.  net. 

This  is  the  first  of  two  volumes  intended  to  cover  the 
whole  field  of  commercial  teleplione  engineering. 

The  present  volume  opens  with  a  description  of  the  prin- 
ciple of  the  telephone,  and  of  the  development  of  the  tele- 
phone system  of  this  country.  The  whole  subject  of 
subscribers'  instruments  and  circuits,  and  of  exchange 
working,  is  then  dealt  with,  from  the  simple  private  tele- 
phone installation,  through  magneto  and  common-battery 
exchanges,  to  the  modern  developments  in  automatic  exchange 
working.  The  various  systems  of  junction  and  trunk  line 
working  are  also  included  in  this  volume. 

Each  section  is  treated  very  fully,  and  the  early  methods 
which  were  used  are  described,  as  well  as  those  in  use  to-day. 
A  lar^e  amount  of  this  matter,  however,  seems  somewhat 
superfluous  in  a  book  intended  for  the  modern  telephone 
engineer,  who  usually  has  no  great  desire  to  learn  how  cer- 
tain results  were  obtained  in  the  past,  more  especially  as  to 
make  a  full  study  of  the  arrangements  in  use  at  present  is  a 
task  of  no  mean  magnitude. 

The  line  of  demarcation  is  not  very  clearly  drawn  between 
arrangements  which  are  obsolete  and  those  which,  although 
old,  are  still  in  service.  In  a  few  cases,  even,  obsolete 
methods  are  described  as  if  they  were  actually  in  use.  For 
instance,  in  the  section  dealing  with  the  Post  Office  trunk- 
line  arrangements,  a  method  of  signalling  is  described  as 
being  i)resent-day  practice,  although,  as  a  matter  of  fact,  the 
system  in  use  nowadays  is  quite  different. 

A  number  of  the  illustrations  seem  scarcely  necessary  in  a 
book  intended  to  be  read  by  professional  telephone  men.  We 
also  notice  that,  from  fig.  219  to  fisr.  242,  the  illustrations 
are  not  numbered  consecutively.  This  want  of  numerical 
order  is  very  annoying  when  endea\ouring  to  turn  up  a 
particular  figure  for  reference.  It  would  be  a  great  improve- 
ment in  subsequent  editions  if  this  were  remedied  and  the 
numbers  of  the  illustrations  arranged  to  run  consecutively 
throughout  the  \olume. 

The  book,  on  the  whole,  is  a  very  useful  Avork  of  reference, 
but  we  feel  that,  at  any  rate,  as  far  as  the  greater  number  of 
telephone  men  in  this  country  are  concerned,  a  considerable 
amount  of  the  matter  contained  in  it  could  be  deleted  with 
advantage.  If  the  author  had  confined  himself  to  present- 
day  practice  in  this  country,  the  book  could  have  been  pro- 
duced for  a  less  price,  and  would  have  been  more  generallv 
useful  to  telephone  men  here.  Of  course,  the  lines  on  which 
the  book  is  written  render  it  useful,  not  only  in  Great 
Britain,  but  all  over  the  world,  but  also,  we  are  afraid, 
seriously  restrict  the  number  of  people  who  can  afford  to 
obtain  it. 


Glasgow  Electrical  Strike  Ended. — After  a  month's 

strike,  a  settlement  was  arrived  at  on  Tuesday,  13th  inst.,  between 
the  members  of  the  Electrical  Workers'  Union  and  their  employers. 
A  conference  was  held  between  representatives  of  both  sides  in  the 
Electrical  Contractors'  Association  offices,  and  after  a  lengrthy* 
sittinjy  an  agreement  was  come  to  on  the  wagres  question.  It  is  under- 
stood that  there  were  mutual  ooncessiouB,  and  work  was  accordingly 
resumed. 


Central    Station    Official.^.— The  Wrexham  T.C.  has 

increased  the  salary  of  the  electrical  engineer  from  £250  to  £275 
per  annum. 

We  are  informed  that  Mit.  A.  XICUOI.LS  hasi  re8i{fne*l  hi-*^ 
on  the  City  Hub-atation  Htaff  of  the  Charing  Cro's,  West  i.  i 

City  Electricity  Supply  Co.,  to  take  up  an  appointment  in  Canada. 
On  behalf  of  the  employes  of  the  City  section,  Mr.  Brazil — the  head 
of  the  department — presented  him  with  a  caae  of  drawintr  in«tru- 
ments,  as  a  memento  of  over  10  years'  association  with  the 
company. 

The  salary  of  Mk.  J.  B.  Feltham,  chief  assistant  enerineer  at 
Gloucester  Corporation  electricity  works,  has  Vjeen  increased  to 
£180  this  year,  with  a  further  increase  of  £20  to  £200  per  annum 
in  .January,  1913. 

Mr.  Wakdkop,  electrical  enj^eer  to  the  Elland  U.D.C.  has 
resigned. 

Mr.  H.  Fox  has  resigned  the  position  of  eng^ineer  and  manager  to 
the  Roundhay  Electric  Light  Co.,  and  is  going  abroad  on  account 
of  his  health.  The  chairman  and  directors  have  presented  him  with 
a  purse  of  money.  Mr.  Wardrop,  of  Elland,  has  b«>en  appointed  to 
succeed  him,  and  all  business  communications  should  be  adressed  to 
him  in  future. 

On  Monday  last  Mr.  Harom>  A.  Smith,  who  has  just  been 
appointed  to  take  charge  of  the  test  room  under  the  Leith  Corpora- 
tion, was  presented  with  a  keyless  chronograph  watch  from  the 
staff  and  workmen  of  the  Aberdeen  Corporation  Electricity  Depart- 
ment. Mr.  Smith  was  also  entertained  to  supper  in  the  Station 
Hotel,  Aberdeen,  on  the  previous  Saturday  evening. 

Tramway  Officials. — The  Burnley  Corporation  Tramways 
Committee  has  decided  to  recommend  the  Council  to  increase  the 
salary  of  the  tramways  manag'^r  from  £400  to  £4">0  per  annum  as 
from  February  7th,  and  thereafter  by  two  annual  increments  of 
£25,  bringing  the  total  to  £.500. 

At  a  meeting  of  the  Xewcastle-on-Tyne  City  Council  on  the 
8th  inst.,  the  Tramways  Committee  recommended  that  the  tram- 
ways manager's  salary  be  increased  from  £800  to  £900,  and  that 
it  be  further  increased  to  £1,000  a  year  hence.  The  report  was 
adopted. 

Mk.  Hy.  Bench  has  been  appointed  general  permanent  way  fore- 
man in  the  Blackpool  Corporation  Tramways  Department. 

General. — Following  our  recent  amiouncement  that  Mr. 
H.  B.  Renwick  had  been  elected  to  a  seat  on  the  board  of  the 
County  of  London  Electric  Supply  Co.,  Ltd.,  as  managing  director, 
we  now  understand  that  he  has,  in  consequence  of  the  additional 
duties  involved,  found  it  necessary  to  resign  the  chairmanship  of 
the  Electric  Supply  Publicity  Committee. 

Mk.  Hubert  Jones,  late  of  the  Installation  Inspectors"  staff  of 
the  Manchester  Corporation  Electricity  Department,  was  on  Satur- 
day last  the  recipient  of  a  set  of  carvers,  presented  to  him  by  his 
colleagues.  The  presentation  was  made  by  Mr.  Marlor,  Chief 
Installation  Inspector.  Mr.  Jones,  who  has  been  with  the  Cor- 
poration for  10  years,  has  joined  the  firm  of  Messrs.  E.  M.  Evans 
and  Sons,  electrical  contractors,  Manchester. 

Mr.  Alfred  Schwartz  has  resigned  the  Professorship  of 
Electrical  Engineering  in  the  Manchester  University  and  the 
School  of  Technology,  on  his  appointment  by  the  President  of  the 
Board  of  Education  to  a  Staff  Inspectorship  in  Engineering  under 
the  Board.     The  resignation  dates  from  March  31st  next. 

We  are  asked  to  state  that  Mr.  Sherard  Cowper-Coles  has 
entirely  severed  his  connection  with  the  Cowper-Coles  Engineering 
Co.,  Ltd.,  and  has  removed  to  new  offices  and  laboratories  at  1  and  2, 
Old  Pye  Street,  Westminster. 

Mr.  Robert  James  Hatton  has  been  elected  to  a  seat  on  the 
board  of  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.     Mr.  Hattoa 
has  been  the  company's  chief  engineer  and   works  manager  for 
many  years.     Congiatulations,  Mr.  Hatton  ! 

The  liccicw  of  titc  Hirer  Plate  says  that  Mr.  Pakexh.v.m  W. 
Beatty,  who  has  been  appointed  the  South  American  representa- 
tive and  manager  of  the  Edison  iS:  Swan  Electric  Light  Co.,  arrived 
in  Buenos  Ayres  in  January,  and  will  shortly  .pen  offices  in  Buenos 
Ayres  and  Rosario,  and  in  several  cities  in  Brazil  and  Chile. 

The  Auxlrulian  Mining  and  Enyineeriny  Jieiu'w  of  January  .)th 
reported  that  Mk.  J.  M.  Jolly,  engineer  and  manager  of  the  Aus- 
tralian Metal  Co.  (.electrical  department),  was  to  leave  on  a  six 
months'  business  trip  to  Europe  and  the  United  KiugJom. 

Mr.  H.  F.  ^Iakchant  has  been  appointed  secretary  of  the 
Armorduct  Manufacturing  Co.,  Ltd.,  in  succession  to  Mr.  J.  S.  B. 
Plummer. 

Our  congratulations  to  Sir  William  Preece,  K.C.B.,  F.R.S.. 
upon  the  celebration  yesterday  of  his  7Sth  birthday.  "Many 
happy  returns  I  " 

Obituary. — The  death  occurred  on  Sjiturday  of  Mk. 
David  Rosser,  electrical  engineer  on  the  Golden  Grove  Estate  of 
Earl  Cawdor. 

On  February  12th  Mk.  Ellis  Kerry,  one  of  the  earliest  railway 
telegrap'n  clerks  in  the  kingdom,  died  in  his  87th  year.  His  first 
appointment  was  on  the  Norfolk  Railway,  at  a  time  when  the 
charge  for  a  20-word  telegram  between  Norwich  and  Yarmouth 
was  7s.  Gd. 

We  regret  to  record  the  death  of  Sir  Henry  Oakley,  a  former 
chairman  of  the  Central  London  Railway, 
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NEW    COMPANIES    REGISTERED. 


British     and     Overseas     Engineerings     Syndicate,     Ltd. 

(120,1751. -This  company  was  registered  on  February  10th,  witli  a  capital  of 
jEl.OOO  in  £1  shares,  to  carry  on  the  business  of  engineers,  founiiers,  manu- 
facturers of  machinery,  tool  makers,  metal  workers,  suppliers  of  electricity, 
Ac.  The  subscribers  (with  one  share  each)  are :— S.  6.  P.  Steadman, 
4,  Suffolk  Street,  Pall  Mall  East,  S.W.,  solicitor ;  F.  S.  Qavlor,  4,  Suffolk 
Street,  Pall  Mall  East,  S.W.,  solicitor.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five ;  the  first  are  S.  G.  P. 
Steadman  and  F.  S.  Gavlor ;  remuneration,  £100  per  annutn,  divisible. 
Registered  office,  4,  Suffolk  Street,  Pall  Mall  East,  8.W. 

NayloraTai>h,  Ltd.  (120,0(i9). — This  company  was  regristered  on 
February  5th,  with  a  capital  of  £3,000  in  £1  shares,  to  take  over  certain 
patents,  designs,  Ac,  relating  to  electrical  signs,  and  to  adopt  an  agreement 
with  J.  P.  Naylor.  The  subscribers  (with  one  share  each)  are: — J.  M.  Hunt, 
Fairlawn,  Southbnrough,  gentleman  ;  J.  P.  Naylor,  57,  Croxted  Road,  Dulwich, 
8. E. ,  eUctrical  engineer.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  five;  the  first  are  J.  M.  Hunt  (permanent 
chairman,  subject  to  holding  1,000  shares),  and  J.  P.  Naylor;  qualification, 
£2(X);  remuneration  as  fixed  by  the  company.  Registered  office,  57,  Croxted 
Road,  Dulwich,  S.E. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Bnllers,  Ltd.  C(J2,fl20)  (Formerly  Buller's  Telegraph  Construc- 
tion, Ltd.).— Return  dated  December  7th,  filed  December  14th,  1911.  Capital, 
£400,000  in  £10  shares  (20,000  preference).  15,000  ordinary  and  15,000  preference 
shares  taken  up,  £10  per  share  called  up  on  seven  ordinary  and  15,000  pre- 
ference ;  £150,070  paid  ;  £149,930  considered  as  paid  on  14,993  ordinary.  Mort- 
gages and  charges :  Nil. 

City  of  Ely  Electric  Light  and  Power  Co.,  Ltd.  (85,444). 

—Return  dated  January  12th,  1912.  Capital,  £5,000  in  £1  shares;  3,003 
ohares  taken  up ;  £s.  per  share  called  up  ;  £300  63.  paid.  Mortgages  and 
charges :  Nil. 

Chilian    Constrnction   Co.,    Ltd.   (111,448).— Return    dated 

January  13tb,  1912.  Capital,  £500,000  in  £1  shares  ;  two  shares  taken  up ;  £2 
paid.    Mortgages  and  charges  :  Nil. 

H.  Laughton  &  Co.,  Ltd.— Particulars  of  £300  debentures, 
created  January  19th,  1912,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Property 
charged :  The  company's  property,  present  and  future,  including  uncalled 
capital.    No  trustees. 

Engineering  Instruments,  Ltd.  (66,427). — Debenture  dated 

January  19th,  1912,  to  secure  £3,000,  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  Holders  :  W.  D. 
Forster,  Darlington ;  and  T.  E.  Hodgkin,  Collingwood  Street,  Newcastle-on- 
Tyne, 


CITY    NOTES. 


Smithfield  Markets  Electric  Supply  Co.,  Ltd. 

Sir  Herbert  S.  Leon,  Bart,  (chairman),  presided  on  Friday  at 
Winchester  House,  E.G.,  over  the  fourteenth  ordinary  general 
meeting:  of  the  above  company. 

The  Chairman,  in  moving:  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  226),  said  he   had  little  to  say  because  the 
past  12  months  had  been  very  uneventful.     They  would  notice  that 
the  capital  account  had  been  reduced  by  £2,397    and  now  stood  at 
£114,326.     This   reduction   was  entirely  due  to  the  scrapping-  of 
some  of  the  plant  in  preparation  for  the  installation  of  some  new 
up-to-date   machinery.     The   cost   of   this   new    plant,    to    which 
reference  was  made  last  year,  did  not  yet  appear  in  the  balance- 
sheet,  but  a  note  had  been  made  to  the  effect  that  the  payment  of 
the  money  to  the  contractor  became  a  liability  directly  the  new 
engines  were  at  work.     There  were  some  physical  difficulties  to  be 
surmounted,  but  he  hoped  they  would  excuse  any  explanation  as 
to  details.     As  a  matter  of  fact,  as  he  was  not  an  engineer,  he  was 
not  really   competent    to   answer  questions  on   such  a  technical 
matter.     However,  he  was  glad  to   say   both   the  engineers  and 
contractors  were  doing  their  best  to  overcome  what  they  hoped 
would  be  only  a  temporary  difficulty.     The  worst  of  it  was  that 
all  these  things  seemed  to  move  so  slowly  to  the  ordinary  lay  mind. 
If  they  turned  to  the  rovenue  account  it  was  satisfactory  to  note  a 
decrease  in  most  of   the  items  on   the  debit  side  of  the  account. 
The  cost  of  generation  and  distribution  was  slightly  higher.     It 
worked  out  at  2 '7  per  cent,  more,  but  against  that  there  had  been 
an   increase   in  revenue  of  675  per  cent.,  so  that  there  was  an 
increase   in  gross  profit  of    not    less    than  25   per   cent.      They 
would    see    that    the    profit    had    been    improved   by   £839,    or 
58    per  cent.,    from    which    £500    had    been    placed    to    depre- 
ciation   account    and  £400    to   the    debenture   redemption   fund. 
The    available   balance    including    the    amount  brought   forward 
2iom   last  year  was   £1,829.     The   board  had  decided   to   recom- 
mend from  this  a  dividend  of  2  per   cent.,  which   would  absorb 
£1,200,  and  to  carry  forward  £629.      He  did  not  want  to  appear  in 
any  way  pessimistic,  but  he  desired  to  emphasise  the  fact  that  the 
cost  of  production  could  not  be  reduced  below  a  certain  figure  which 
left  the  margin  of  profit  very  small,  and  therefore  this  dividend  was 
not  likely  to  be  increased.      Then  there  was  always  the  possibility 
of  a  new  lamp  being  introduced  which   would  still  further  reduce 
the   consumption  of  current,   and   when   that   came,   the  electric 
lighting  companies  would  have  to  face   the    new   circumstances. 
Satisfactory  progress  had  been  made  in  the  markets  during  the  year, 
inasmuch  as  the  consumption   of  current  had  increased,  and  the 
yield  per  lamp  installed  was  considerably  higher. 

Mr.  J.  Browne  Martin  seconded  the  motion,  which  was 
carried. 

The  Chairman  moved  the  formal  resolution  for  the  declaration 
of  the  dividend,  and 

Mb.  J.  Browne  Martin,  in  seconding,  said  he  did  not  quite 
agree  with  the  Chairman  when  he  said  he  did  not  think  they  could 
pay  more  dividend.     He  believed  they  would. 

The  resolution  was  carried. 


Dublin  United  Tramways  Co.,  Ltd. 

Mr.  W.  M.  Murphy  presided,  on  ;5th  inst.,  at  this  company's  meet- 
ing held  at  the  Imperial  Hotel,  Dublin.     In  moving  the  adoption 
of  the  report,  he  said  that  the  large  increase  in  passenger  receipts 
(£12,022)  for  the  half-year  was  mainly  due   to   the   visit  of  their 
Majesties  to  Dublin  last  July,  and  to  the  exceptionally  fine  weather. 
The  total  receipts  were  £169,249,  against   £157,254,  an  increase  of 
£11,995,   most  of   which  they  were  able  to  retain  as  additional 
profit.      The  working   and    general    expenses   were   £85,589,   an 
increase  of  £2,222,  and  the  working  expenses  of  all  kinds  showed 
an  increase  of  only  £2,347.     The  total  expenses  were  6 1*6  per  cent. 
of  the  gross  receipts,  or  5'383d.  per  mile  run.       The  speaker  said 
that  he  did  not  think  there  was  any  parallel  in  the  kingdom  of  a 
tramway  where  the  plant  and  track  were  nearly  14  years  old,  kept 
in  the  highest  state  of  efficiency  and  run  at  a  cost  for  all  expenses, 
including  rates  and  taxes,  at  less  than  5^d.  per   mile.      The  net 
revenue   available   for  distribution  was  £68,076,  or  £12,278  more 
than  for  the  second  half  of  1910.     After  paying  the  usual  dividends 
of  6  per  cent,  per  annum  on  the  preference  and  ordinary  shares, 
they  proposed  a  bonus  equal  to  1    per  cent,  on  the  ordinary  shares. 
After  that  they  set  aside  £14,000  to  reserve  for  renewals  of  per- 
manent way,    £2,000  to   accident    insurance  reserve,    £3,000    to 
reserve  for  renewal  of  cars,  carrying  forward   £10,374,   £476  more 
than  a  year  ago.       Last  year  they  set  aside  £12,000  toward  per- 
manent way  renewals,  but  they  had  not  drawn  on  any  of  that  yet. 
The  chairman  went  on  to  refer  to  track  renewal  work  required  this 
year  and  in  later  years,  and  he  said  that  if  they  continued  to  build 
up  a  substantial  reserve  they  would  be  able  to  secure  the  payment 
of   steady   dividends  when  the  time  came  for  renewal  on  a  large 
scale.       They  would  have  to  renew  some  of  the  oldest  cars  in  the 
near  future.       The   principal  capital  expenditure   had  been  for  a\ 
1,500-KW.  exhaust  steam  turbo-generator  which  had  been  in  opera- 
tion since  November  with  most  satisfactory   results.       They    had 
reduced  the  consumption  of  coal  per  unit  from  4  J  lb.  to  3^  lb.,  and 
the  total  saving  expected  through  the  use  of  this  set  was  estimated 
to  exceed  3,000  tons  of  coal  per  annum. 
The  report  was  adopted. 


London    Electric  Wire    Co.  and    Smiths,    Ltd. — 

The  directors  have  declared  a  dividend  of  7i  per  cent.  (7s.  6d.  per 
share),  less  income-tax,  on  the  ordinary  shares  for  the  half-year  to 
December  31st,  making  10  per  cent,  for  the  year.  £15,000  is  placed 
to  reserve  making  £30,000,  £500  is  reserved  against  fall  in 
market  price  of  investments,  and  £10,913  is  to  be  carried  forward. 


Cambridge  Electric  Supply  Co.,  Ltd. — The  diiectors' 

report  states  that  during  the  year  1911  there  have  been  connected 
179  additional  consumers,  having  the  equivalent  of  5,307  (30-watt) 
lamps,  making  a  total  of  76,294.  Units  supplied  were  700,587,  an 
increase  of  68,320  units.  The  number  of  consumers  continued  to 
increase,  and  additional  mains  have  been  laid.  The  popularity  of 
metal-filament  lamps  continues,  and  has  led  to  large  reductions  in 
the  cost  of  lighting.  £4,515  has  been  transferred  from  the 
depreciation  account  for  the  purpose  of  writing  ofE  plant  which 
has  become  obsolete.  For  the  year  there  is  a  total  profit  of  £8,885, 
which,  added  to  £874  brout^ht  forward,  makes  £9,760.  After 
deducting  debenture  and  other  interest  £1,866,  placing  £2,750  to 
depreciation  fund  account,  which  will  bring  up  the  total  placed  to 
the  credit  of  that  account  to  £18,250,  there  remains  a  balance  of 
£5,144.  An  interim  dividend  of  2  per  cent.,  absorbing  £1,696,  has 
already  been  paid,  and  the  directors  recommend  the  payment  of  a 
further  dividend  of  3  per  cent.,  making  5  per  cent,  for  the  year. 
This  will  absorb  £2,544,  leaving  about  £903  to  carry  forward. 

Bruce   Peebles   &   Co.,   Ltd. — The   annual  report  for 

1911  shows  an  improvement  of  £7,629.  The  profit,  after  deducting 
maintenance,  general  charges  and  debenture  interest,  is  £354. 

Crossley  Bros.,  Ltd. — The  directors  re})ort  a  decrease 

in  profits  due  to  serious  labour  troubles  and  consequent  reduction 
in  output.  The  dividend  on  the  ordinary  shares  is  to  be  4  per  cent 
for  the  year,  £10,000  being  placed  to  reserve,  and  £30.020  carried 
forward. 

Llanelly  and  District  Electric  Light  and  Traction 

Co.,  Ltd.  The  directors'  report  (as  abstracted  in  the  Financier) 
states  that  the  profit  for  the  year  to  December  31st,  including  £56 
brought  forward,  and  after  payment  of  loan  and  debenture  interest 
charges,  is  £4,585,  out  of  which  the  interim  dividend  of  the  6  per 
cent,  cumulative  preference  shares  to  June  30th,  1911,  amounting 
to  £1,761,  has  been  paid,  leaving  an  available  balance  of  £2,824 
The  directors  recommend  the  payment  of  the  dividend  on  the  6  per 
cent,  cumulative  preference  shares  for  the  half-year  to  December 
31st,  1911,  £1,800,  carrying  forward  £1,024.  The  progress  made 
by  the  company  in  the  tramway,  lighting  and  power  departments 
i)  has  been  entirely  satisfactory,  necessitating  extensions  of  the 
plant,  some  of  which  were  completed  during  the  year,  and  others 
are  now  in  hand.  The  tramways  were  completed  early  in  August, 
1911,  so  that  the  full  system  was  only  in  operation  for  about  five 
months. 
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XoTtliampton   Electric   Light   and   Power  Co.,   Ltd.       St.  James*  and    Pall    Mall    Electric 


Light 


Co..  Ltd. 


Thk  directors  report  that  the  record  of  the  past  year's  workinBr 
Khows  contiruiouH  improvement.  Lamps  and  motors  added  (all 
reckoned  as  :{2-watt  lamp?)  17,810,  making;  a  total  equal  to  1 2.^3, 161 
lamps.  The  horne-power  of  motors  added  is  419,  makinfr  a  total  of 
2,102  n.i'.,  of  which  ],8l!<  are  hired  from  the  company.  The  mains 
added  were  '.i  miles  782  yards  in  extent,  inakin<r  a  total  of  28  miles 
977  yards,  besid<'s  feeders  a<lded,  1,1)9:5  yards.  The  principal  exten- 
sions are  to  (Jarden  Suburb  (Far  Cotton),  Weston  Favell.  .and  Har- 
boroufjh  Road.  The  current  sold  for  lighting  and  power  has 
increased  2t»  per  cent.,  the  total  units  beinp  2,497,871,  as  ajyainst 
1.978,974  in  the  previous  year.  The  maximum  load  on  plant  was 
1,.".(;G  kvv.  (22:{  per  cent,  increase"),  the  load  factor  18'1,  as  compared 
with  17'7  in  the  previous  year,  and  the  workinp  costs  per  unit  sold 
show  r»  per  cent,  decrease.  The  new  plant  referred  to  in  the  last 
report  is  now  in  workinp  order  ;  a  considerable  extension  of  the 
enpine  house  has  been  effected,  and  many  other  additions  and 
improvements  have  been  made.  Additional  shares  to  the  number 
of  18,340  were  offered  at  a  premium  of  .">  per  cent.,  and  were  readily 
taken  up  by  existinp:  shareholders  and  their  friends,  and  allotted  in 
October  last — namely,  11,525  as  ordinary  shares,  and  1,821  as  5  per 
cent,  preference  shares.  This  brink's  up  the  total  share  capital  to 
£100,000,  the  full  amount  at  present  authorised.  The  depreciation 
account  has  been  increased  by  £.5,200  (out  of  which  £170  has  been 
written  off  plant,  £400  off  accumulators,  £250  off  demolished 
buildinjjs,  and  £725  off  mains),  also  £:550  has  been  written  off 
motors,  and  £1,300  added  to  reserve.  The  sum  of  £704  will  be 
required  for  the  dividend  on  the  5  per  cent,  preference  shares,  and 
the  directors  propose  that  7  per  cent,  per  annum  should  be  paid  on 
the  ordinary  shares  for  the  half-year  (making-  6  per  cent,  for  the 
year),  £2,047  :  also  £102  interest  on  instalments  on  new  shares, 
leaving  £1,850  to  be  caried  forward. 


Fife  Tramway,  Light  and  Power  Co.,  Ltd. 

Mr.  William  Low,  of  Blebo.  Cupar- Fife,  moving  the  adoption  of 
the  report  at  the  annual  meeting-  of  this  company,  stated  that  the 
results  achieved  in  1911  were  satisfactory.  The  revenue  from  the 
tramways  amounted  to  £12,*)00,  an  increase  on  the  previous  year. 
Owing  to  the  necessary  capital  expenditure  in  other  directions,  the 
extension  of  the  tramways  to  Lochore  had  been  left  over  to  be 
dealt  with  this  year,  and  it  was  proposed  to  undertake  this 
extension  in  the  course  of  the  next  few  months.  The  directors 
are  of  opinion  that  this  extension  will  materially  add  to  the 
revenue  the  company  will  receive  from  the  tramways  undertaking. 
During  the  latter  part  of  the  year  the  Power  Co.'s  transmission 
lines  were  extended  from  Lochgelly  to  Wemyss,  a  distance  of 
12  miles,  for  the  purpose  of  supplying  the  Wemyss  and  District 
Tramways  Co.  The  supply  was  given  to  the  tramway  company  at 
East  Wemyss,  which  was  23^  miles  from  the  Power  Co.'s  generating 
station,  and  the  tramway  was  operated  from  the  company's  power 
station  early  in  December  last.  The  whole  capital  to  build  this 
extension  to  Wemyss  had  to  be  provided  last  year,  but  only  one 
month's, revenue  was  received.  This  year  the  Power  Co.  would 
have  the  benefit  of  a  full  year's  revenue  from  this  source.  The 
directors  proposed  to  continue  to  extend  the  transmifsion  lines,  and 
paticularly  with  as  little  loss  of  time  as  possible  to  connect  the 
coast  towns  from  Leven  to  Inverkeithing,  and  to  connect  Kelty  in 
order  to  give  a  power  supply,  and  also  a  supply  in  accordance  with 
electric  lighting  orders  granted  to  the  company.  The  ■  revenue 
from  the  power  and  lighting  department  amounted  to  £4,400, 
compared  with  £2,265  for  the  previous  year.  The  capital  of  the 
company  had  been  increased  to  £300,000,  and  £34,445  additional 
ordinary  shares  had  been  placed  at  par  without  underwriting  com- 
mission. This  brought  the  total  ordinary  shares  issued  up  to 
£93,250.  After  providing  for  preference  dividend  there  was  a 
surplus  on  the  year's  working  of  £3,658,  to  which  had  to  be  added 
£3,090  brought  in  from  last  account,  making  a  total  of  £6,748, 
which  the  directors  recommended  should  be  carried  forward. 


City  of   Buenos  Aires  Tramways  Co,.   Ltd.— The 

directors'  report  for  the  year  1911  states  that  the  annuity  payable 
by  the  Anglo- Argentine  Tramways  Co.  has  been  received,  and  the 
net  revenue  for  the  year  has  amounted  to  £65,726.  Interim  divi- 
dends have  been  paid  for  the  nine  months  ended  September  30th, 
1911,  absorbing  £46,500,  leaving  a  balance  of  £19,220.  The 
directors  recommend  that  in  addition  to  the  interim  dividends 
already  distributed,  a  final  divider.d  of  Is.  3d.  per  share  (making  58. 
per  share,  less  income-tax)  be  paid  for  the  year  ended  December  31st, 
1911.  absorbing  £15,500;  that  £3,650  be  transferred  to  general 
amortisation  fund,  and  that  £76  be  carried  forward. 

Farnbam   Gas    and  Electricity  Co.,   Ltd. — At  the 

second  ordinary  general  meeting,  held  at  Farnham  on  Monday,  Mr, 
A.  J.  Nash,  C.C.,  the  chairman,  said  that  the  electricity  works  were  in 
a  forward  state,  and  a  supply  of  electricity  would  be  afforded  this 
spring.  They  had  entered  into  contracts  for  buildings,  switch- 
board, engines,  electrical  machinery  and  cables,  amounting  to 
£11,013. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The 

number  of  units  delivered  to  consumers  during  the  five  weeks 
ended  Decembel- 29th,  1911,  were  829,464,  compared  with  660,633 
units  in  the  corresponding  five  weeks  of  1910. 


The  meeting  wan  held   on  Taeeday  at  the  oflBcea,  CamAby  Street, 
Golden  Square,  Mr.  Walter  Leaf  pr<;^iding. 

The  Chaiuman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  227),  eaid  that  it  contained  nothing  of  an 
exceptional  or  sensational  character.  Whatdifferencea  there  were  in 
the  accounts  were,  without  exception,  on  the  right  ride.  They 
hoped  12    months  ago  that  the  loss  of  rev  to  the  metallic- 

filament  lamp  had  been  overcome,  and  he  .  :  to  cay  that  that 

hope  had  been  fully  justified.  The  unit.^  sold  had  increa«ed  by 
>'08,973  ;  connections  to  the  amount  of  976  Kw.  had  been  added, 
and  the  gross  revenue  had  been  advanced  by  £2,297.  The  coats  had 
al.«o  increased  by  £1,058,  so  that  the  balance  carried  to  net  revenue 
account  was  larger  than  last  year  by  1 1,2.59.  He  trusted  they 
would  regard  that  as  evidence  of  steady  growth,  the  outcome  of  a 
very  steady  policy  ;  and  he  saw  no  reason  why,  if  trade  con- 
ditions did  not  take  a  turn  for  the  worse  during  the  year,  that 
growth  should  not  Vte  maintained.  Rebuilding  in  the  district  waa 
going  on  very  satisfactorily,  and  they  had  just  settled  a  contract 
with  Messrs.  Lyons  to  supply  a  new  hotel  they  were  erecting, 
which  would  be  one  of  the  largest  in  London.  The  impor- 
tant changes  at  Mason's  Yard  to  which  he  referred  last  year 
had  been  carried  out,  and  the  entire  cost  of  recon.stmction  had 
been  provided  by  funds  set  aside  for  that  purpose.  The  steam 
generating  plant  there  had  been  removed,  and  the  station  was  now 
equipped  for  the  transmission  of  high-tension  cnnent  supplied  from 
Grove  Road,  with  a  large  storage  battery,  .vhich  would  be  a  most 
valuable  stand-by  in  the  case  of  any  accident.  The  results  had  been 
so  satisfactory  that  they  had  decided  to  carry  out  a  similar  improve- 
ment in  part  of  the  Carnaby  Street  plant.  Two-thirds  of  the 
original  boiler  plant  had  been  brought  up  to  date,  now  consuming 
bituminous  coal  with  a  large  saving  of  cost.  Two-thirds  of  the 
steam  plant,  with  an  output  of  13,220  KW.,  would  remain  fully 
efficient.  The  remaining  plant  of  about  1,400  kw.  was  approaching 
a  point  where  it  would  have  to  be  regarded  as  obsolete,  and  their 
engineer  advised  them  that  they  should  make  provision  at  once  to 
substitute  for  it  in  the  course  of  the  next  two  years  transformers 
designed  to  utilise  a  larger  supply  from  Grove  Road.  The  cost  of 
scrapping  the  plant  on  which  no  further  dependence  could  be  placed 
was  estimated  at  about  £10,000.  That  sum  they  proposed  to  spread 
over  three  years.  They  had  already  made  provision  for  £2.500 
by  the  additional  amount  which  they  had  this  year  taken  under 
the  head  of  depreciation  :  they  had  provided  £4,500  which  they 
had  added  to  the  contingency  fund,  and  the  balance  they  hoped  to 
obtain  without  the  least  difficulty  from  the  revenue  of  next  year. 
To  meet  the  load  of  the  plant  which  they  were  now  abolishing, 
the  Central  Co.  had  at  their  request  placed  an  order  for  a  new 
3,000-KW.  turbine  generator  of  the  newest  design.  There  was  room 
for  that  plant  in  the  existing  buildings  at  Grove  Road.  That 
new  unit  would,  in  the  terms  of  the  contract,  be  erected  and  running 
in  time  to  take  its  share  of  next  winter's  load,  and  they  looked 
forward  with  confidence,  based  on  the  experience  of  the  past,  to  a 
further  gain  in  economy  and  efficiency.  Every  year  confirmed  them 
in  the  belief  that  they  did  well  to  establish  a  bulk  station 
in  Grove  Road,  and  they  were  constantly  relying  more 
upon  it  and  looking  to  it  for  all  future  expansion.  The  Central 
Co.  was  now  a  vital  part  of  their  system.  The  day  of  scattered 
stations  and  small  units  was  passing  away,  and  although  the  process 
was  a  gradual  one,  they  were  looking  forward,  to  the  time  when  all 
supply  would  be  in  bulk  from  large  distributing  centres,  the  older 
stations  being  used  for  distribution  only.  It  was  the  constant 
policy  of  the  board  acting  under  the  able  technical  advice  of  its 
managers  to  work  steadily  towards  that  end  which  was  bound  to 
come,  and  to  facilitate  by  cautious  foresight  the  steps  which  -would 
enable  them  to  attain  it  without  waste  and  without  hurry.  In  all 
respects  but  one,  the  outlook  for  the  year  was  promising.  They 
anticipated  a  growth  in  revenue,  their  relations  with  the  London 
Co.  whose  alternating  supply  they  had  taken  over  had  been  most 
friendly.  Their  men  were  loyal  and  contented  ;  even  the  turbu- 
lent times  of  last  August  left  them  unmoved.  So  long,  however, 
as  the  danger  of  a  great  coal  strike  hung  over  the  country, 
those  who  were  responsible  for  a  large  industry  must  feel  grave 
apprehension.  They  had  made  their  preparations  for  the  worst 
and  there,  again,  the  possession  of  the  Grove  Road  station  had  been 
of  invaluable  assistance  to  them.  They  had  also  spare  land  there, 
and  they  had  laid  in  a  reserve  stock  of  coal  which  would  enable  them 
at  this  time  of  the  year  to  carry  on  their  supply  for  10  weeks,  even 
if  it  should  be  impossible  during  that  time  to  buy  a  single  ton.  But 
for  the  central  station  they  could  not  have  made  that  provision 
which,  in  his  opinion,  -would  serve  them  up  to  that  point  at  which 
the  cessation  of  output  would  mean  a  disaster  which  would  have 
to  be  dealt  with  by  other  means  than  private  foresight. 

Sir  John  H.  Mobkis.  K.C.S.I..  seconded  the  motion,  which  was 
adopted  without  discussion. 


Lythani  Electric  Light  and  Power  Co.— The  scheme 

for  the  formation  of  this  concern  is  not  being  proceeded  with,  the 
main  reason  being  lack  of  interest  on  the  part  of  local  residents. 
The  issue  to  the  public  was  10,000  ordinary  shares  of  £1  each. 
Only  21  applicants  sent  in  for  1,357  shares. 

London   Electric    Supply    Corporation,    Ltd.— The 

profit  for  1911  was  £61.412,  against  £53,225  for  1910.  After 
paying  6  per  cent,  preference  dividend,  2i  per  cent,  is  to  be  paid 
on"  the  ordinary,  £5,000  is  to  be  placed  to  reserve.  £5,000  to  con- 
tingencies, and  £4.186  carried  forward.  The  power  supplied  for 
traction  purposes  increased  by  73  per  cent ,  and  that  for  industrial 
purposes  by  8 '  per  cent 
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Electrical  Distribution  of  Yorkshire,  Ltd. 

The  directors"  report  for  the  year  ending  December  31st,  1911, 
Hgtdn  shows  satisfactory  profjress.  The  gfross  profit  for  the  three 
corresponding-  yearly  periods  endinjr  December  31st,  is  as  follows  : — 
11)11,  £1,4U>:  11)10,  £751  :  1901),  £238.  After  deduction  of  interest 
paid  and  accrued  the  balance  of  the  profit  and  loss  account  for  the 
same  period  is:— 1911,  £1,347;  1910.  £515:  1909.  £184.  The 
balance  of  the  profit  and  loss  account  of  £1,347,  with  £109 
broujrht  forward,  makes  a  total  disposable  balance  of  £1,456,  which 
the  directors  recommend  should  be  dealt  with  as  follows  : — Dividend 
for  the  year  1911  at  the  rate  of  4  per  cent,  per  annum  (free  of 
income-tax)  on  the  ordinary  shares,  £680  ;  write  off  formation, 
preliminary  and  working:  expenses,  £428  :  carrying  forward,  £348. 
During:  the  year  a  considerable  number  applications  for  the  supply 
of  current  have  been  received,  and  the  company  is  now  supplying: 
in  Calverley,  Castleford,  Parsley,  Gomersal,  Hipperholme,  Hors- 
forth,  Liversedgre,  Ossett  and  Sowerby  Bridgre.  Applications  are 
being:  made  to  the  Board  of  Trade  during:  the  Parliamentary  session 
of  1912  for  Electric  Lig:hting:  Provisional  Orders  empowering  the 
company  to  supply  within  other  districts  in  the  West  Riding.  The 
Urban  District  Council  of  Birstall  has  applied  to  the  Board  of 
Trade  for  consent  to  transfer  its  Electric  Lighting  Provisional 
Order  to  the  company,  and  the  Urban  District  Council  of  Greetland 
has  applied  for  an  Electric  Lighting  Order  for  the  Urban  District 
of  Greetland,  and  has  agreed,  in  the  event  of  such  Order  being 
obtained,  to  transfer  the  same  to  the  company.  The  company  has 
now  arrived  at  a  profit-earning  position,  and  the  directors  draw 
the  attention  of  the  shareholders  to  the  fact  that  up  to  this  time 
no  payment  has  been  made  to  them  for  expenses  incurred  or  for 
services  rendered.  The  directors  suggest  that  this  matter  should 
be  considered  when  the  accounts  for  1912  are  dealt  with  a  year 
hence.  Mr.  Henry  Barran,  of  Leeds,  has  been  appointed  a  director. 
Since  the  approval  of  the  report  by  the  board,  the  chairman  (Mr. 
John  Nevin),  who  has  filled  that  office  from  the  formation  of  the 
company,  has  died  (February  4th). 


Central  London  Railway  Co. 

Me.  H.  F.  Paeshall  (chairman)  presided,  on  February  8th,  at  the 
Holborn  Restaurant,  over  the  twenty-third  ordinary  general  meet- 
ing of  the  above  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  227),  the  Chairman  said  that,  dealing  first  with  the  capital 
account,  there  had  been  a  recent  issue  of  £385,000  4^  per  cent,  pre- 
ference stock,  for  which  they  had  received  £383,300,  leaving  £1,700 
still  to  come  in.     During  the  past  half-year  they  had  spent  £65,287 
on  capital  account.     Of  this  sum    £60,239  had  been  spent  on  the 
new  line  to  Liverpool   Street.     With  regard  to  this  extension,  the 
progress  of  the  work  had  been  somewhat   retarded  owing  to  the 
national  strike  last  year,  and  to  various  other  causes,  but  he  was 
pleased  to  say  that,  owing  to  the  strenuous  efforts  of  their  engi- 
neers, there  was  every  possibility  of  the  line  being  open  for  traffic 
about  the  middle  of  the  present  year.     They  had  also  spent  £1,211 
in   connection  with  the  Ealing  extension,  for   Parliamentary  and 
engineering  expenses.     All  the  preliminary  details  in  regard  to  this 
valuable  extension  had   now  been  settled,  and  the  necessary  plans 
had  been  agreed  between  the  Great  Western  Co.  and  this  company, 
so  that  the  constructional  work  would  be  commenced  forthwith. 
The   estimate    of    further    expenditure    on    capital   account   was 
£123,500  during  the  ensuing  half-year,  and    £246,500   in   subse- 
quent half-years.     To  meet  this  expenditure  of  £370,000  there  were 
unissued  preference  and  debenture  stocks  (including  the  small  balance 
due  on  the  former)  amounting  to  £256,700,  which,  with  the  balance 
at  credit  of  capital  account  of  £141,383,  made  a  total  of  £398,083. 
Coming  to  the  revenue  account,  during  the  last  half-year  the  rail- 
way had  carried  over  18  million  passengers,  which,  compared  with 
the  i-ame  period  last  year,  was  a  decrease  of  approximately  1,900,000 
passengers,  and  a  decrease  in  receipts  of  £18  312.     This  decrease  in 
passengers  could  be  attributed  to  the  increased  motor-' bus  competi- 
tion, the   unprecedented   spell   of    fine   weather   which    prevailed 
rendering   the   motor-' bus   more   attractive  than  their   tube    as  a 
mode  of  conveyance,  to  a  most  disappointing  Exhibition  traffic,  due 
very  largely   to   the   number  of   counter-attractions    which   were 
running  simultaneously,  and  also  to  the  loss  of  traffic  owing  to  the 
railway  strike.     Against  this  decrease  in  passenger  traffic  there  was 
an  increase  in  miscellaneous  receipts  of  £590,  so  that  the  net  decrease 
in  revenue  receipts  was  £17,037.     This  decrease  was  equal  to  9'6  per 
cent,  in  passengers  and  1277  per  cent,  in  receipts,  and  was  at  every 
station  and  included  all  classes  of  traffic.     Looking   at   the  favour- 
able side  of  the  half-year's  working,  they  would  see  that  there  had 
been  a  very  considerable  decrease    in   the    expenses  amounting  to 
£14,833,  which    result    had    been    accomplished   without    in  the 
slightest    degree    impairing    the    efficiency    of    the    railway  ;    in 
fact,  more    had    been  spent   on   the    upkeep    of    the  railway  this 
half-year  than  in  any  corresponding  period  since  the  line  had  been 
open.     The  figures  given  in  the  report  did  not  represent  the  results 
of  all  the  economies  which  had  been  effected,  since  steady  progress 
was  being  made  in  this  direction.     The  decrease  in  expenses  was 
accounted  for  as  follows: — General   working,    £7,814;   rates   and 
taxes,    £6,765  ;    and    sundry    items,    £254.       The    percentage    of 
working    expenses    to    traffic     receipts    for     the    half-year     were 
58'58    per   cent.,    against    6 1 '72    per    cent,    in    the   corresponding 
period    of    last   year,   being    a   decrease    of    3' 14    per  cent.      The 
cost    per    car  -  mile    had    decreased    by    ■36d.,    which    gave     an 
increased  net   traffic   receipt  per  car-mile  of  ■23d.      The  cost  per 
passenger   had   been    •98d.,    against    r06d.,     a    decrease   of    "OSd., 
giving  a  net  increased  receipt  per  passenger  of  ■02d.      The  gross 
receipts    amounted   to    £138,5f2,   and  after    deducting  working 


expenses,  there  was  a  balance  to  net  revenue  of  £64,856.      After 
providing   for    debenture    interest   and    other  payments,  the   net 
revenue  account  showed  that  with  the  amount  of  £30,()55  brought 
forward  from  last  half-year,  and  the  sum  of   £5,883  to  meet  the 
dividend  on   deferred   stock,    there   was   an   available   balance  of 
£83,170.      Interest   on   the  4^    per   cent,   preference  stock  would 
absorb  £6,136,   leaving  a  balance  of   £77,035.     A  dividend  on  the 
undivided  ordinary  stock  at  the  same  rate  as  last  half-year,   viz., 
3  per  cent.,  would  absorb   £27,351  ;  4  per  cent,    on  the  preferred 
ordinary   stock   would   absorb    £11,766;    and    2  per  cent,  for  the 
whole  year  on  the  deferred  stock  would  absorb  £11,766,  making  a 
total   of    £50,883,  leaving  a  balance  to  carry  forward  of  £2(5,552. 
In  the  revenue  account  there  was  an  item  of  £1,756  under  "  strike 
expenses.''      In  regard   to   the    strike   of   August   last   they  took 
every    possible    precaution    beforehand    to    ensure   a    good    train 
service  being   maintained,    and  he  was  pleased  to  say  that  in  con- 
sequence    the      company     suffered     very     little     inconvenience. 
It   was   very   satisfactory  to  note  that  with  the  exception  of  the 
motor  drivers  the  majority  of  the  employes  remained  loyal.     They 
had  among  their  staff  a  number  of  men  who  had  been  thoroughly 
trained  to,  and  were  capable  of,  driving  the  trains.       When   the 
regular   drivers   deserted   their  posts,   these  emergency  drivers,  as 
they  termed  them,  stepped  into  their  places,  and  thus  a  full  train 
service  was  easily  maintained.    There  were  no  delays,  and  the  public 
experienced  no  inconvenience.       In  the  final  event  the  Board  of 
Trade  intervened.     They  represented  to  the  company  that  this  was 
not  a  local  matter,  but  was  a  national  matter,  and  that  the  com- 
pany could   not  fairly   stand  out  and  say  they  could  not  take  the 
men  back,  although  there  was  no  need  tor  taking  them  back,  and, 
in  fact,  they   would    have   been  better   pleased  not    to   have  had 
them.       But  in  order  to  meet  the  Board  of   Trade  these  men  were 
taken  back,   and,  to  illustrate  the  state  of  affairs,  he    might  say 
that     the    men     made     no     representations     that     they     wished 
anything  more   from  the  company   either    in    wages   or  shorter 
hours  or  more  privileges.     They  simply  went  out  out  of  sympathy. 
The  sale  of   season  tickets   which   was   introduced  last   July  had 
proved     very    satisfactory,    and    their    passengers    had   expressed 
themselves  as  being  greatly   pleased   with  the    facilities    afforded. 
Every  effort  was  being  made  to  bring  the  various  facilities  afforded 
by  the  railway  prominently  before  the  public  by  means  of  adver- 
tising.    A  good  deal  had  also  been  done  in  the  matter  of  lighting 
and  renovating  their  stations  with  a  view  to  making  them  more 
attractive  to  the  travelling  public. 

Viscount  St.  Aldwyn  seconded  the  motion. 
Mr.  Walpoed  complimented  the  board    and    the   staff  on   the 
decreased  working  expenses  and  also  on  the  great  push   shown  in 
order  to  get  more  travellers  on  the  line. 

Mr.  Roberts  asked  if  the  board  could  not  compete  with  the 
'buses  between  Tottenham  Court  Road  and  the  Bank. 

Me.  Fitch  considered  that  if  the  improved  ventilation  of  the 
line  could  be  impressed  on  the  public  it  would  do  good.  He  con- 
sidered it  the  healthiest  and  most  satisfactory  line  to  travel  on  in 
London. 

Sir  Charles  Cuffe  expressed  the  hope  that  the  extension  at 
Wood  Lane  would  be  pushed  on  rapidly. 

Me.  Andeeson  thought  they  must  admit  that  the  railway  could 
not  compete  with  the  'buses  for  short-distance  traffic,  and  hence 
their  hope  lay  in  extensions.  He  would  like  the  board  to  give 
them  more  particulars  with  regard  to  the  policy  of  extensions,  and 
whether  they  had  considered  the  question  of  carrying  the  railway 
by  means  of  a  loop  from  Ealing  through  Brentford,  Han  well,  Kew 
and  Chiswick. 

The  Chaieman  said  that  with  regard  to  competing  for  traffic 
between  Tottenham  Court  Road  and  the  Bank,  at  present  they  saw 
no  new  departure  ;  when  Liverpool  Street  Station  was  opened  they 
would  have  more  flexibility  in  meeting  their  competitors.  The 
board  recognised  that  they  must  extend,  and  the  joining  up  at  Wood 
Lane  would  be  carried  out  as  soon  as  possible,  but  the  great  bulk  of 
the  work  had  to  be  done  by  the  Great  Western  Co.  first,  and  pending 
that  work  being  done,  the  board  was  not  tying  up  the  company's 
money.  He  did  not  know  that  he  was  entitled  to  make  any  specific 
statement  regarding  any  extension,  but  he  might  say  the  board  did 
not  consider  their  programme  was  in  any  way  a  closed  one  ;  and,  in 
fact,  his  own  view  was  that  they  had  only  begun,  and  if  the  present 
extensions  brought  the  results  they  anticipated,  then  the  best  policy 
of  the  railway  would  be  to  extend  largely  into  the  country  and 
make  themselves  independent  of  local  competition. 
The  report  was  then  adopted. 


Stock  Exchange  ]Votices. — Apiilications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotation  to — 

Automatic  Telephone  Manufaoturing  Co.,  Ltd.— 100,000  ordinary  shares  of 
^1  ench,  fully  paid  ;  and  200,000  cumulative  Cper  cent,  preference  shares  of  £1 
each,  fully  paid  (special  application). 

And  to  allow  the  following  to  be  quoted  in  the  Official  List  : — 

Mexican  Light  and  Power  Co.,  Ltd. — £1,000,000  5  per  cent,  second  mortgage 
50-year  bonds,  in  lieu  of  the  scrip. 

Chelsea  Electricity  Supply  Co.,  Ltd. — The  directors 

recommend  a  dividend  for  the  half-year  to  December  31st,  1911, 
at  the  rate  of  6  per  cent,  per  annum  on  the  ordinary  share  capital 
of  the  company,  making  5  per  cent,  for  the  year  1911.  after  paying 
debenture  interest  and  placing  £13,180  to  depreciation  fund,  £704 
to  debenture  premium  redemption  fund,  and  writing  off  £1.089 
from  the  cost  of  extinction  of  founders' shares,  and  £1,000  from 
cost  of  purchase  of  Cadogan  Electric  Light  Co.,  carrying  forward 
£3,240  as  asrainst  £2,290  in  the  previous  year,  subject  to  audit. 
The  dividend  is  the  same  as  last  year,  and  will  be  payable  on  and 
after  March  15  th. 
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Underground  Electric  Railways  Co.  of  London,  Ltd. 

Thk  directorB'  report  Rays  that  the  result  of  the  half-year  ended 
at  December  :51st,  1911,  continues  to  whow  a  HuVwtantial  improve- 
ment. The  net  revenue  from  inveatmontH  and  properties  (including 
general  interest),  after  deductinK'  fjeneral  expenses,  amounted  to 
£104,045  ;  amount  receivable  under  (fuarantee  on  Metropolitan 
District  Railway  assented  first  preference  stock  £2,(587,  makinfr 
£10(;,731.  The  net  income  from  the  operation  of  the  power  houce 
was  £45,918  ;  theinterest  on  £1,000,000  4  per  cent,  first  power  house 
debentures,  and  a  proportion  of  commission,  discount  and  expenses 
incurred  in  connection  with  the  issue,  absorbed  £20,870,  leavinjj  a 
surplus  from  the  power  house  of  £25,148,  makinff  £131,779.  The 
service  of  the  £l,000.00tt  5  per  cent,  prior  lien  bonds,  including,'  the 
expcmses  of  redemption,  absorbed  £10,415;  the  service  of  the 
£2,818,700  4i  per  cent,  bonds  of  1933  absorbed  £67,349,  leaving 
a  surplus  over  half-yearly  charges  of  £54,01.5,  which  will  be 
applied  as  follows  : — Interest  at  the  rate  of  2  per  cent,  per  annum 
on  £4,928,050  (■)  per  cent,  income  bonds  of  1948,  £49,280;  income- 
tax,  £3,053  ;  to  reserve  applied  in  reduction  of  the  accumulated 
revenue  deficiencies.  £1,682. 

The  traffic  of  the  railway  companies  and  of  the  London  United  Tramways, 
Ltd.,  in  which  the  company  is  interested,  continues  to  show  satisfactoty 
increases,  iiotwitlistanding  the  fact  that  the  traffic  on  the  railways  was 
adver&ely  affected  by  the  extraordinarily  fine  weather  during  the  summer 
months  and  by  the  general  railway  strike  in  August  last.  The  London  United 
Tramways  not  only  shows  an  increase  in  gross  receipts,  but  a  very  substantial 
decn  ase  in  working  expenses.  The  Lot's  Road  power  house  undertatiing 
became  vested  in  the  Lot's  Road  Power  House  Joint  Committee  as  from 
January  1st,  1912,  and  was  thereupon  leased  by  the  Joint  Committee  to  the 
Metropolitan  Districtand  Loudon  ElectricRailwayCompanies.  The  property  has 
therefore  become  part  of  the  undertakings  of  those  companies. 

The  Metropolitan  District  Railway  Co.  has  paid  in  respect  of  the  last  half- 
year  a  dividend  at  the  rate  of  2  per  cent,  per  annum  on  its  .5  per  cent,  second 
preference  stock.  The  company  owns  the  whole  of  this  stock,  and  for  the  first 
time  secures  a  return  on  this  investment.  The  widening  of  the  London  and 
Bouth-Western  ind  the  Metropolitan  District  Railways  between  Studland  Road 
and  Acton  Lane  Junction  was  practically  completed  and  opened  for  traffic  on 
December  8rd  last.  The  improvement  gives  to  the  District  Railway  Co.  the 
exclusive  use  of  a  separate  pair  of  rails  between  those  points  and  relieves  the 
company's  working  from  interference  by  the  London  aixd  South-Western 
trains,  and  also  enables  the  company  to  work  a  more  frequent  and  faster  service 
of  trains  to  the  rapidly  growing  districts  served  by  the  Western  Extensions. 
To  provide  for  the  additional  service,  the  District  Railway  Co.  has  purchased 
65  new  carriages. 

Contracts  for  the  construction  of  the  Paddington  and  Charing  Cross  extensions 
(London  Electric  Railway  Co.)  have  been  entered  into,  and  the  work  is  proceed- 
ing satisfactorily. 

An  escalator  (or  moving  stairway)  has  been  installed  at  the  Earl's  Court 
Station  for  the  convenience  of  the  interchange  traffic  between  the  Great 
Northern,  Piccadilly*  Brompton  and  the  Metropolitan  District  Railways  at  that 
point.  It  was  opened  for  public  use  on  October  4th  last,  and  has  proved  a  very 
popular  and  convenient  means  of  interchange  between  the  two  railways.  Its 
success  has  justified  the  company  in  approving  the  installation  of  escalators 
instead  of  lifts  at  other  stations. 

The  report  proceeds  to  set  forth  the  main  provisions  of  its  Parlia- 
mentary Bills,  namely,  Metropolitan  District  Railway  Co.'s  Bill, 
London  Electric  Railway  Co.'s  Bill,  the  Edgware  and  Hampstead 
Railway  Co.'s  Bill,  and  the  London  United  Tramways,  Ltd.,  Bill. 

In  regard  to  the  London  General  Omnibus  Co.,  the  board  of  the 
Underground  Co.  has,  with  the  concurrence  of  the  board  of  the 
L.G.O.  Co.,  formulated  a  scheme  with  a  view  to  fusing  the  interests 
of  the  two  companies. 

A  copy  of  the  scheme  was  sent  to  all  the  shareholders  on  January  19th,  It 
is  proposed  that  if  the  holders  of  75  per  cent,  (or  such  less  proportion  as  the 
boaids  of  the  two  companies  may  agree)  of  the  ordinary  stock  of  the  London 
General  Omnibus  Co.  accept  the  offer  thereby  mnde,  the  Underground  Co.  will 
create  and  issue  to  such  stockholders  in  exchange  for  each  i'lOO  of  their 
ordinary  stock,  and  so  on  in  proportion  for  larger  or  smaller  amounts  :  — 

(a)  £105  of  6  per  cent,  first  cumulative  income  debenture  stock,  carrying 
interest  as  from  January  1st,  1912. 

(b)  £105  of  0  per  cent,  income  bonds  to  rank  pari  pa-'<iiu  with  the  present 
income  bonds,  and  cariying  interest  as  from  January  Isi,  1912. 

(c)  100  "  A  "  ordinary  shares  of  Is.  each  (part  of  a  proposed  issue  of  1, •200,690 
like  shares). 

In  addition,  the  ordinary  stockholders  of  the  L.G.O.  Co.  will  receive  from 
that  company  a  cash  bonus  of  £8  per  cent,  in  respect  of  accumulated  profits  to 
December  yist,  1911. 

The  first  cumulative  income  debenture  stock  will  be  secured  as  to  capital  by 
a  first  charge  on  such  of  the  ordinary  stock  of  the  London  General  Omnibus 
Co.  as  is  taken  over  by  the  company,  and  will  rank  for  interest  after  the  4^  per 
cent,  bonds  of  1933,  and  before  the  6  per  cent,  income  bonds. 

The  1,200,696  "A"  ordinary  shares  will  be  entitled  to  divide  between  them 
one-third  of  the  profits  available  for  dividend. 

In  order  to  make  the  scheme  effective,  both  companies  have  to  amend  their 
articles  of  association,  and  carry  out  certain  other  foimalities,and  allneceesary 
steps  are  being  taken  for  this  purpose. 

The  item  of  stocks,  shares  and  other  property  stands  in  the  books 
at  £10,988,686,  and  consists  of  stocks  and  shares  in  associated  com- 
panies, consols  and  lands  and  buildings  other  than  power-house 
property.  The  decrease  of  £1,003,232  in  the  figure  shown  in  the 
balance  sheet,  as  compared  with  the  corresponding  figure  at  June 
30th,  1911  (£11,991,918),  mainly  results  from  thesale  of  £1,28.5,000 
London  Electric  Railway  preference  stock. 


Imperial  Tramways  Co.,  Ltd, 

The  directors'  report  to  December  31st  last  has  been  issued 
together  with  the  details  of  the  revenue  accounts  of-  the  subsidiary 
undertakings. 

Middlcshrintgh,  Stockton  and  ThornaJifi  Electric  Tramicayx. — The 
gross  receipts  from  this  undertaking  amount  to  £56,686,  as  com- 
pared with  £51,922  for  the  preceding  year,  an  increase  of  £4,763. 
The  total  number  of  passengers  carried  was  11,221,628,  against 
10,276,749,  an  increase  of  944,879.  The  net  profit  for  the  year  is 
£13,305,  as  compared  with  £16,303  for  the  corre.eponding  period. 
The  net  profit  would  have  shown  an  increase  compared  with  last 
year's  amount,  but  for  the  fact  that  during  the  year  a  considerable 
portion  of  the  track  has  been  reconstructed  and  the  outlay  charged 
against  the  revenue  for  the  year.  The  traffic  receipts  again  show 
an  improvement,  having  reached  the  highest  amount  in  the  history 
of  the  undertaking.  The  company's  Bill  of  last  session,  as  altered 
by  Parliament,  received  the  Royal  Assent  on  August  18th. 


Oirr'tx  Itaduaij  Co. — The  working  of  this  un'lertaking  shows  an 
increase  in  net  profit  of  £24.  There  has  b'.-en  an  increaee  in 
receipts  of  £380,  largely  due  to  the  running  of  motor  coachea  for 
the  summer  holiday  traffic  instead  of  hor-e  coaches  as  hitherto.  It 
is  intended  to  develop  this  traffic  to  a  larger  extent  in  the  enuuing 
season. 

Ijindon  United  Tramwayn,  Ltd. — The  report  and  accoants  of  thi« 
undertaking  show  that  the  results  for  the  i<a«t  year  again  mark 
considerable  improvement.  The  receipt*  have  increased  by  £10,328, 
and  the  net  revenue  by  £25,506,  the  available  balance  of  net 
revenue  after  payment  of  fixed  charges  amounting  to  no  lees  than 
£56,432.  The  directors  of  the  L.U.  Co.  state  that  the  revenue 
would  have  sufficed  for  a  dividend  distribution  on  the  preference 
shares,  but  they  considered  that  in  the  company's  best  interests  it 
was  advisable  for  this  year  to  strengthen  the  rererve.s  by  appro- 
priating the  sum  of  £30,000  to  a  general  reserve.  Of  the  remaining 
balance  £25,000  is  added  to  the  reserve  for  renewals  and 
contingencies,  this  reserve  fund  now  amounting  to  £76.033.  and 
the  general  reserve  to  £30,000.  The  a'-cumulated  arrears  of  the 
Imperial  Co.'s  holding  of  44,446  preference  shares  in  the  L.U.  Co. 
now  amount  to  16^  per  cent.,  and  represent  a  total  of  £72,224. 

The  directors  observe  with  pleasure  that  the  jKisition  of  the 
L.U.  Co.  has  so  substantially  improved  during  the  past  year,  and 
they  are  hopeful  that  the  board  of  that  company  will  see  their 
way  to  resume  payment  of  the  preference  dividend  at  an  early  date. 
In  the  meantime  the  non-receipt  of  dividend  from  that  undertaking 
precludes  the  directors  from  recommending  payment  of  any 
dividend  on  the  preference  and  ordinary  shares  of  this  company. 
The  revenue  account  for  the  year  shows  an  available  amount  of 
£13,001,  and  after  payment  of  the  interest  on  debenture  stock  for 
the  whole  year,  amounting  to  £12,712,  there  is  a  balance  (including 
£7,390  brought  forward  from  last  account)  of  £7,678,  which  the 
directors  recommend  should  be  carried  forward. 


Paisley  District  Tramways  Co. 

The  directors'  report  for  the  half-year  ended  December  31st.  1911, 
shows  that  the  revenue  was  £28,933,  the  expenses  being  £1.';,828, 
leaving  £13,105,  less  general  interest  £96,  interest  on  debentures 
£1,600,  debenture  sinking  fund  £750,  leaving  £10,660,  to  which 
are  added  £1,441  brought  forward  and  £375  "  recovery  on  amount 
paid  for  electrical  energy  last  year.'"  There  is  thus  a  balance  of 
£12,475,  out  of  which  £2,750  has  been  placed  to  general  reserve 
account,  and  the  balance  is  to  be  disposed  of  as  follows  :  £3,750  to 
dividend  at  the  rate  of  5  per  cent,  per  annum  on  £150,000  cumula- 
tive preference  shares  for  the  half-year  :  £1,000  to  preference  share 
sinking  fund  ;  £2,416  to  dividend  at  the  rate  of  3  per  cent,  per 
annum  on  the  ordinary  shares  for  the  half-year  ;  £2,559  to  be 
carried  forward.  The  traffic  receipts  show  an  increase  of  £3.963 
and  the  expenses  an  increase  of  £1,608.  The  increase  in  receipts  is 
mainly  due  to  the  extension  from  Barrhead  to  Rouken  Glen,  which 
was  not  in  operation  during  the  corresponding  half-year  of  I'JIO. 
The  whole  of  the  extensions  having  been  completed,  at  the  request 
and  expense  of  the  contractors.  £150,000  5  per  cent,  cumulative 
preference  shares  and  £80,000  4  per  cent,  debentures  were  offered 
on  their  behalf  for  public  subscription  in  October  last,  and  were 
duly  allotted.  £155,800  ordinary  shares,  credited  as  fully  paid, 
were  also  allotted  to  the  contractors  in  accordance  with  their  con- 
tract for  the  construction  work. 


Half-year 

Miles 

Passengers 

TraflRo 

Average 

Car- 

No. 

ended — 

open. 

carried. 

receipts 

fare. 

mileage, 

car.- 

June,  1910 

.  14-69 

5,439,550 

£23,052 

1-C2 

473,556 

50 

Dec,     „ 

.  1469 

5,756,773 

£•24.773 

103 

511.731 

50 

June,  1911 

.  17-98 

6.(  09,072 

£•20,121 

1-04 

559,021 

56 

Dec,    „ 

.  17-98 

6,487,033 

£•28.736 

106 

6C8,502 

56 

Pennsylvania  Water  and  Power  Co. — The  directors' 

report  states  that  the  total  revenue  from  all  sources  for  the  year 
1911  amounts  to  $516,285,  and  the  interest  charges,  expense  of 
operation  and  maintenance  to  §450,084,  leaving  a  surplus  of 
$66,200.  AVhile  large  contracts  for  the  delivery  of  power  to  the 
United  Railways  and  Electric  Co.  and  the  Consolidated  Gas,  Electric 
Light  and  Power  Co.,  of  Baltimore,  wore  concluded  early  in  the 
year,  the  company  did  not  receive  the  full  benefit  of  these  contracts 
until  July  last.  This,  of  course,  had  a  marked  influence  on  the 
total  income  for  the  year,  and  will  be  best  realised  by  the  statement 
that  the  income  from  power  for  the  last  bix  months  of  the  year 
was  double  that  between  January  1st  and  July  1st.  At  the  close 
of  the  fiscal  year  (says  the  Fimnicier)  the  company  was  in  receipt 
of  income  at  a  rate  in  excess  of  §600,000  per  year.  The  present 
income  is  derived  from  contracts  of  a  nature  which  employ  at  times 
very  nearly  the  present  capacity  of  the  plant.  With  a  varying 
water  supply,  iv,  is  necessary  for  this  company  to  make  contracts 
which  provide  large  capacity  for  limited  periods  of  time.  By 
reason  of  this  fact,  the  directors  propose  to  extend  the  capacity  of 
the  plant  by  installing  during  1912  an  additional  unit  to  water- 
wheel  and  generator  capacity.  This  will  increase  the  present 
electrical  capacity  by  16.000  H.P.,  giving  at  the  end  of  1912  an 
installed  electrical  capacity  of  72,667  H.r.  This  increased  capacity 
will  permit  the  making  of  further  contracts  for  the  delivery  of 
power.  During  the  year  there  has  been  issued  $350,000  of  bonds  on 
account  of  construction  work.  Of  this  amount  $100,0*.'0  have  been 
taken  down  from  the  trustee  and  sold,  the  balance  being  held  for 
the  purpose  of  covering  the  cost  of  the  proposed  extension  of  plant 
during  1912. 

Harper    Electric    Piano    (1910)     Co.,     Ltd.— The 

directors  have  declared  a  dividend  for  the  half-year  to  December 
1st  at  the  rate  of  2i  per  cent,  per  annum. 
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MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making:  "se  of  the  figures  appearing 
in  the  follow  ing  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday, 

February  14th. 

CHEMICALS,  &c. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec, 

«  Acid,  Hydrochloric 

per  cwt. 

B/- 

a     „     Nitric 

,, 

22/- 

, . 

«     „     Oxalic             

per  lb. 

Sid. 

, , 

«     „      Sulphuric 

per  cwt. 

6/6 

, , 

a  Ammoniac  Sal        

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£29  10 

, , 

a  Bleaching  powder 

,, 

,£5  10 

, , 

a  Bisulphide  of  Carbon 

I, 

£18 

a  Borax 

£16  10 

a  Ferro-Silicon  (50  %)  (basis  45  %) 

,, 

£12  12  6 

. 

a  Copper  Sulphate 

,, 

£22 

£1  10 'dec. 

a  Lead,  Nitrate         

£25 

a      „      White  Sugar 

,, 

£22  15 

«      „      Peroxide 

,« 

£32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

Sid. 

a  Potash,  Caustic  (80/82  %) 

per  ton 

£20  5 

a        „       Chlorate 

per  lb. 

3?id. 

a        ,.       Perchlorate 

,, 

4|d. 

a  Potassium,  Cyanide  (98/100  %) . . 

,1 

7id. 

, , 

a  Shellac          

per  cwt. 

68/- 

., 

a  Sulphate  of  Magnesia      . . 

per  ton 

£4  10 

a  Sulphur,  Subhmed  Flowers 

,, 

£610 

, , 

a        ,1         Recovered 

,, 

£5  10 

a        ..        Lump 

£5  6 

a  Soda,  Caustic  (white  70/72  %)    . . 

»i 

£10  5 

• . 

a      „     Chlorate        

per  lb. 

3id. 

, , 

a      ..     r.rystals         

per  ton 

£3  5 

a  Sodium  Bichromate,  casks 

per  lb. 

3d. 

a                Cyanide  i    <128/130  %)  ) 
a       „       cyanide  l^jj^gjgjpQo^) 

n 

7d. 

•• 

METALS,  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£65 

b           „           Wire,  in  ton  lots    . . 

11 

£102 

,  , 

b          „          Sheet,  in  ton  lots   . . 

£120 

p  Babbitt's  metal  ingots     . . 

tt 

£38  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

7|d. 

,  , 

e      „     Tube  (brazed) 

fl 

fid. 

Jd.  dec. 

c     „         „     (solid  drawn) 

>f 

8d. 

Jd.  dec. 

c      „     Wire,  basis    . 

7Sd. 

c  Copper  Tubes  (brazed)     . . 

^^ 

lOld. 

Jd.'dec. 

c        „           „      (solid  drawn) 

>t 

9ad. 

Jd.  dec. 

g       „      Bars  (best  selected) 

per  ton 

£79 

£2  inc. 

g       „      Sheet           

K 

£79 

£2  inc. 

g       „      Rod 

If 

£79 

£2  inc. 

d       „      (Electrolytic)  Bars 

£66  5 

15s.  inc. 

d       „                  „            Sheets 

It 

£83  5 

15s.  inc. 

d       „                 „           Rods 

£715 

15s.  inc. 

d       „                  „            H.C.   Wire 

per  lb. 

8x%d. 

^hA.  inc. 

/  Ebonite  Rod            

*) 

5/8 

/       „        Sheet         

)t 

4/9 

n  German  Silver  Wire 

It 

1/11 

, , 

h  Gutta-percha,  fine 

It 

,  ^ 

b  India-rubber,  Para  fine   . . 

ti 

4/7J 

Id.  inc. 
sld.  dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

48/10* 

]     „    Wire,  galv.  No.  8,  P.O.  qual. 

£14 

,  , 

g  Lead,  English  Pig 

It 

£16  to  £16  2  6 

5/-  inc. 

m  Manganin  Wire  No.  28   . . 

per  lb. 

6/6 

,  , 

g  Mercury         

per  bot. 

£8  7  6 

2/6  inc. 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  2s. 

e     „               „           „      medium 

II 

2/6  to  4/- 

, , 

c      „                „            „      large   .. 

,1 

4/6  to  8/6 

, , 

p  Phosphor  Bronze,  plain  castings 

11 

lid. 

, , 

p         „            „    rolled  bars  &  rods 

II 

\7 

, , 

p         „           „  rolled  strip  &  sheet 

,1 

, , 

o  Platinum       

per  oz. 

185/. 

, , 

d  Bilicium  Bronze  Wire 

per  lb. 

g^d. 

, , 

r  Steel  Magnet,  in  bars 

per  ton 

£65 

, , 

g  Tin,  Block  (English) 

II 

£199  to  £200 

£3  inc. 

a    „     Wire,  Nos.  1  to  16    . . 

ptr lb. 

2/4 

,, 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £160 

k  Zinc,  Sh't  (VieiUe  Montagne  bnd.) 

11 

£30  7  6 

•  • 

Quotations  supplied  by— 


a  Q.  Boor  &  Co. 

b  The  British  Aluminium  Co,,  ijtd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co, 

e  F.  Wiggins  &  Sons. 

/  India-Rubber,  Gutta-Peroha   and 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare. 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe, 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  &  Co.,  Ltd, 

a  P.  Ormiston  &  Sons 

o  Johnson,  Mattbey  &  Co.,  Ltd, 

r  W.  F.  Dennis  &  Co. 


Tele$^raph  Constrnction  and  Maintenance  Co.,  Ltd. 

— The  directors  have  declared  a  dividend  of  10  per  cent.  (£1  48.)  per 
share,  together  with  a  bonus  of  2i  per  cent.  (6s.  per  share),  iu  addi- 
tion to  the  5  per  cent,  already  paid,  making  17i  per  cent,  for  the 
year  1911,    For  1910  the  total  distribution  was  20  per  cent. 


STOCKS    AND    SHARES 


Taesday  Evening. 
It  must  be  frankly  acknowledgfed  that  there  is  nothing'  very  in* 
teredting  to  say  about  the  Stock  Exchange   markets  this  week. 
Noticeable  features  are  advances  in  Reuter's  shares,  British  Westing- 


house  Preference  and  Maroonis  ;  but,  speaking  generally,  the  elec- 
trical sections  are  quiet,  with  a  good  deal  of  firmness  on  the  whole, 
and  nothing  very  exciting  either  to  read  or  to  write  about. 

Anxiety  dogs  the  Home  Railway  position  with  respect  to  the 
outlook  in  the  coal  trade,  but  the  market  received  a  sharp  fillip 
from  the  substantial  rise  in  Consols,  due  to  political  rumours. 
Tube  issues  are  holding  their  recent  improvements,  with  the  excep- 
tion of  Districts,  which  have  fallen  J,  while  Underground  Electric 
Income  bonds  shed  2.  These  falls  are  said  to  have  been  caused  by 
the  fact  that  the  absorption  of  the  London  General  Omnibus  Com 
pany  by  the  Underground  Electric  may  be  regarded  as  an  accom- 
plished fact,  and  a  slight  reaction  of  sentiment  has  caused  holders 
of  Districts  and  Underground  Incomes  to  inquire  whether  the 
fusion  is,  after  all,  going  to  benefit  them  to  the  extent  supposed  at 
first. 

It  may  be  of  some  interest  to  mention  that  London  Electric 
Railway  4  per  cent.  Preference  stock  can  now  be  bought  at  83i, 
this  price  carrying  the  dividend  of  2  per  cent,  payable  at  once,  so 
that  a  purchaser  to-day  will  get  all  but  5  per  cent,  on  his  money 
from  the  investment. 

London  United  Tramways  4  per  cent.  Debenture  fell  2,  and  the 
market  did  not  fail  to  observe  the  statements  made  at  last  week's 
meeting  of  London  and  South-Western  Railway  proprietors  as  to 
the  proposals  for  electrifying  part  of  the  company's  suburban 
system.  Metropolitan  Electric  Tramways  Deferred  eased  off  to  Ss. 
There  is  a  certain  amount  of  business  doing  in  British  Electric 
Tractions,  and  the  6  per  cent,  cumulative  Preferred  rose  3  points. 
South  Metropolitan  Trams  4  per  cent.  Debenture  at  74i  is  2 
higher. 

Dividend  announcements — some  already  mad  e  and  others  immi- 
nent— hold  the  market  for  Electricity  Supply  shares  very  firm. 
City  "Lights  "  are  i!  higher,  and  the  other  gains  of  last  week  have 
been  retained.  Edmundsons'  Preference  are  5s.  bptter,  following 
upon  their  previous  gain  of  7s.  Gd.,  and  Urban  Preference  also 
put  on  5s.,  the  two  prices  being  3  and  2  J  respectively,  comparing 
with  21  and  2j  a  fortnight  ago.  It  is  fully  expected  that  the  Urban 
Company  will  now  go  ahead,  and  if  so,  of  course,  the  parent  will  be 
substantially  advantaged.  South  Metropolitan  4^  per  cent.  Deben- 
ture stock,  with  a  rise  of  a  point,  is  the  only  one  of  its  kind  to  show 
quotable  alteration  this  week. 

Securities  connected  with  Mexican  companies  are  all  upset  by  the 
latest  reports  as  to  the  revolution  in  that  distressful  country.  The 
news  at  present  is  certainly  not  conducive  to  restful  nights  for  those 
who  have  money  invested  in  Mexico.  But  the  authorities  whom  we 
have  consulted  do  not  seem  to  take  a  very  gloomy  view  of  the 
situation,  arguing  that  the  present  trouble  will  blow  over  just  the 
same  as  similar  difficulties  have  done  in  the  past.  Meanwhile,  how- 
ever, Mexican  Light  and  Power  shares  are  down  2^,  the  Preference 
1  and  Mexico  Trams  1  ;  while  the  bonds  have  suffered  to  a  smaller 
extent.  The  whole  department  is  somewhat  affected  by  the 
cloud  over  Mexicans,  and  Sao  Paulo  Trams  fell  2.  La  Plata 
Ordinary  are  -^^  easier  at  14s.  Manaos  Debenture  rose  i 
to  93.  There  are  slight  improvements  in  Para  Electric 
Ordinary  and  Rio  bonds.  A  jump  of  2^  in  River  Plate 
Preference  raised  the  price  to  11 25.  Shawinigan  Water  shed  2 J, 
while  Kaministiquia  bonds  are  a  point  higher.  Electrical  Develop- 
ments of  Ontario  have  come  into  further  demand,  and  are  li  up, 
while  Calgary  Power  bonds  are  1  lower  on  the  week.  Brisbane 
Trams  Ordinary  recovered  part  of  their  fall,  and  British  Columbia 
Electric  stocks  are  all  firm,  the  5  per  cent.  Preference  being  slightly 
higher.  The  recent  rises  in  Kalgoorlie  Electric  Power  have 
brought  in  sellers,  with  the  result  that  both  Ordinary  and  Pre- 
ference are  a  trifle  down. 

Marconis  are  the  most  volatile  share  in  the  Stock  Exchange  at  the 
present  time.  The  price,  on  the  whole,  has  been  steadily  good, 
touching  4i  on  Tuesday  morning,  in  spite  of  the  fact  that  the  carry- 
over rate  of  8  per  cent,  evidenced  the  continued  existence  of  a  big 
"  bull  "  account.  Men  in  the  market  talk  with  confidence  of  the 
shares  going  higher.  Telegraph  stocks  are  mostly  steady  and 
rather  uninteresting.  West  India  and  Panama  keep  about  4|, 
speculation  having  died  out  to  a  very  large  degree,  and  though  hints 
are  persistently  circulated  as  to  the  probability  of  the  company 
being  bought  out  by  one  of  the  American  syndicates  at  work  in 
connection  with  Panama  matters. 

National  Telephone  Deferred  has  given  way,  and  the  market 
estimates  of  what  the  stock  is  likely  to  be  repaid  at,  are  being 
framed  on  lines  a  good  deal  more  modest  than  those  which  pre- 
vailed a  month  or  two  ago.  The  latest  guess  which  we  have 
heard  in  the  Stock  Exchange  is  that  holders  will  get  some  price 
nearer  130  than  120.  Monte- Video  Ordinary  and  Oriental  Ordinary 
have  both  improved,  while  a  few  Telephone  bonds  are  also  better. 
A  reuarkable  feature  is  a  further  rise  of  278.  6d.  in  the  price  of 
Reuters.  Three  rumours  are  afloat  to  account  for  this.  One  says 
that  part  of  the  reserve  will  be  capitalised  and  shares  distributed 
as  a  bonus.  The  second  reports  that  such  a  distribution  will  take 
the  shape  of  hard  cash,  and  the  third  is  to  the  effect  that  the 
dividend  will  be  largely  increased. 

In  the  Manufacturing  division  there  has  been  a  tip  round  to  buy 
British  Westinghouse  Preference,  and  the  price  mounted  to  ISs., 
easing  off  to  12s.  6d.  afterwards.  What  the  tip  was  on  we  have 
been  unable  to  discover.  Telegraph  Constructions  are  better,  and 
Babcock  rose  •^.  Rubber  shares,  after  axperiencing  dullness  and 
depression,  firmed  up  again  on  the  results  of  the  Mincing  Lane 
sales  this  wsek. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AM)   POWER    CO-HPAMES. 


NAME. 


Bournemouth  A  Poole,  Ord.     . . 

Do.    4i%Pref 

Do.    Beoond  6  %  Pref. 

I  )o.    44  %  Deb.  Stock  . . 
Brorapton  4  EensinKton,  Ord... 

Do.    7  %  Cum.  Pref 

Central   Electric  Supply,  4  %  \ 

Guar.  Deb.  J 

Charing  CroBg,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
44  %  Cum.  Pref.  I 

Do.         Do.  4%  Deb 

Chelsea, Ord.         

Do.    44  %  Deb 

City  of  Condon,  Ord 

I  'o.    6  %  Cum.  Pref 

Do.    6  %  Deb 

no.    44  %  Second  Deb. 
County  of  Durham,  6  %  First  1 
Mort.  Deb.  j 
Coimty  of  London,  Ord 

Do.    6  %  Pref ^ . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Rdraundeon's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mo't.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    44%  First  Deb 

Hove 


Stock 

or 
Share. 


Dividends 
for 


10 

10 

10 

stock 

6 

6 

too 

6 
6 

6 

100 

5 

Stock 

10 

10 

Stock 

100 


1910.  1911. 

4i  44 

10    ,  9t 

7  7 

'*  * 

6  5f 

44  *i 


4i 

4 

6 

^* 
6 
6 
4i 


Stock 

6 

10 

5 

10 

6 

Stock 

^ 

Stock 

n 

6 

m 

6 

Nil 

100 

4* 

6 

6 

6 

5 

100 

4* 

6 

9 

4i 
4 

4h 

!* 

6t 

6 

6 

4J 

6 

4t 
6 

'i 

Nil 
Nil 

It 

6 

8 


Cloging 
Quotations 
Feb.  latb. 


S  —     9 

8f-  n 

104—  U 
10  '"—102 
«  -    84 
74—    8 

98—101 

3|-    ii 
41-    41 
88-    4J 
93  —  96 
44-    4g 
98  —101 
184-  14 
12  —  13 
117  —121 
100  —103 

87  —  89 

94-    98 
11  —  114 
107  —109 
100  —103 

8-      8 
2i-    Si 

87  —  90 
4i—  5 
4d—    64 

93  —  96  xd 
6i-    7i 


Rise  '  Present 
+  or     Yield 
FkU  ,     p.c. 


£  •.  d. 

6    2  3 

4  13  4 

6    9  1 

4    8  8 

6  17  8 

4  7  6 

8  19  8 

5  17  8 
4  14  9 


+  i 


+  i 


6    9 

4  8 

6  8 

4  9 

6  0 

4  19 

4  2 

4  7 

6  12    4 

5  8  11 

6  4  4 
4  2  7 
4  7    5 

NU  ■ 

Nil 

6    0  0 

6    0  0 

4  17  7 

4  13  9 

6    4  2 


NAME. 


Stock 

or 
Sh&re. 


Dividend - 
for 


Eensin^on  A.  Knigbtebridge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    44  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    84  %  Mort.  Deb 

Midland   Electric  Corporation  | 
44  %  First  Mort.  Deb.  f 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cam.     . . 

North  Metropolitan  Power  Sup-  1 

ply,  5  %  Mortgages  (Red.)  | 

Notting    Hill,   8  %  Non-Cum. ) 

Pref.  ; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8*  %  Deb 

Smithflefd  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  CJrd 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
"Westminster,  Ord, 

Do.    44  %  Cum.  Pref 


Clodnc 

Quota  tk»a 
Feb.  VUb. 


»      '1910.  1911 
6        9        8f 


I 
BIm  'Prwen 

+  or     Yield 
Fan      p.e. 


92  —  BCzd 


10  ., 

5  I    7J 

6  10 

5  7 
100  84 

6  I   NU 


4     ! 


100 
1 

100 
6 

5 


6 

6 

7 

4i 

6 

5 


6+ 

10* 

7 

8i 

2 

5 

6 

7 

4i 


100 

4* 

4* 

5 

10 

10+ 

6 

4i 

44 

95—  lOJ 
9k-    68 

62—    7i 
8.5  —  87 

98  —101 

1-    li 
97  —100 

i-     i 

n-  3j 

88  —  90 
84 —    8| 
4}i-    6r», 


+  1 


£  t.  A. 
6    4    3 

4  4 

5  9 

8  13 
«    0 

4  8 

5  IT 
4  17 
4  6 
4    0 


4  13  9 

6    0  0 

5  11  1 

4  18  0 


5    9  .'S 

5  16  0 
4  16  7 
4    0  6 

Nil 

6  3  1 
4  13  e 
6  4  5 
4  10  0 


5  0  0 
5  16  0 
4    6    y 


COLONUL    AND    FOREIGN   ELECTRICITY    SUPPLY   AND   POWDER. 


Adflaide,  6%Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
C^aiiadian  Gen.  El.  Com„'  .t     '■. . 

Do.    7  %  Pref.    . .     -  . . ' .-,  ■ . . 
Coidoba  tit..  Power  andT,,  Ord. 

Do.    5%  Deb 

E  leo.  Lt.  and  P.  of  Cocbabamba, ) 

6  %  Bonds ) 

Elec.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb. ) 

Elec.  Dev.  Ontario,  5   %   1st) 

Mort.  Bonds  I 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

KaministiqmaPower,5%  G.  Bs. 

Madras,  Ord.  

.Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Com.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


•jU- 


:-jiUv.-i 


6 

6 

6 

6 

84 

7+ 

6 

6 

6 

100 

5 

6 

$100 

7 

7+ 

eioo 

7 

7 

1 

B 

3f 

100 

6 

100 

6 

6 

100 

6 

6 

$500 

6 

6 

10/- 

Nil 

1, 

6 

6 

$500 

6 

6 

6 

,  , 

100 

6 

6 

6 

6 

$160 

4 

4+ 

$100 

7 

7 

1  Ti".    ■    1 

6 

6 

54—  C 

6|-    6| 

•  • 

5  -    6i 

4-  4 

m-  944 

—  4 

iiH  —120 

117  —121 

i~    1 

■• 

95  —  98 

-1-1 

91  -  93 

•  • 

83  —  86 

94  -  96 

+  14 

t      ^ 

+  ^ 

103  -105 

+  1 

28-    34 

101  -103 

854-  874 

-1 

85  -  87 

-24 

106i-1084 

95  —  97  xd 

5  0  0 

6  6  0 

4  15  3 

5  5  8 
5  16  8 

5  15  8 
8    0  0 

6  2  0 

6    9  0 

5  16  3 

5    4  2 

Nil 

8    0  0 

4  15  3 

4  i?  1 

5  14  3 

4  12  0 

6  9  0 

5  3  1 


Monterey  Rly.  Light  &  Power, ) 

5  %  Ist  Mort.  Deb.  | 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,Powerand  Coal, ) 

5  %  1st  Mort.  Bonds  i 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  \ 

Ist  Mort.  Deb. ) 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ) 
1st  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt.,  \ 
Ist  Mort.  6  %  Gold  I 


100 

5 

6 

$100 

7 

8 

$500 

5 

Stock 
Do. 
Do. 

10 
6 

6 

1 

-6    • 
6 

100 

44 

44 

$100 

$500 

Stock 

Do. 

1 

6t 
5 

100 

6 

5 

1 

Nil 

Hid. 

100 

;? 

6 

894-  9I5 

193  —198  xd 

39  —  41 

250  —260 
110  —115 

1004-1024 

ICO  —103 

125;^— 127i 
107'— 109' 
103  —105 
994—1014 

924-  944 

ih-     H 

107  —109 


6-9    3 
,394 

13   ;;  JO 

3  16  11 
5    14 

4  17    7 

4    8    8 

3  l."*    5 

4  11    9 
459 

4  S    8 

5  5  1 


■i.   i      6  10     1 


-3i 


-n 


■■■■^  ■ 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5  %  ) 
Mort.  Deb. ) 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref. . .        . . 

Do.    44%  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

KHstern  E.^tcnsion 

Do.    4  %  Deb 

East  and  S.   Africa  Tel.  4  % ) 
Mt.  Db.  Mauritius  Sub.  j 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph        , . 
Indo-European  Telegraph 
Maokay  Companies  Common   . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partlo.  Pref. 


10 
Stock 

$100 
$1000 
Stock 

Do. 

Do. 

100 

6 
Stock 
10 
10 

6 

6 
60 
10 

100 

Stock 

Do. 

Do. 

10 

Stock 

36 

10 
10 

36    ! 
$100 
$1C0 

1 

1 


Nil 

5 

8 

4 

8i 

6 
80/- 

6 

7 

4 

6 
10 

4 
10 

4 


44 
7 

84 
4 
7 
4 


6i 

6 
18 
13 

6 

4 

5 
16 


4t  !      7J-    7:1 

5  97  —  99 
8t  i  1424-1444 
4  '     93—95 
8  !    66  —  68  xd 

6  i  1093— lluaxd 
261-  25J  .<d 

102  —104 

7J-    7', 
86  —  88 
inx-  Ui 
17  —  18 

8J-    3J 

8-84 
99  —101 

74-     S  xd 


80/- 
6 


4 

6f 
10 

4+ 
10 

44 

4J 

6+ 

84 

4 

61 

4 


6h 

6 

5t 

5+ 

6f 

4 


99  -101 

136  —13) 
8:1-85 

100  —102 
I3.i-  13J 
9»  —101  xd 

99  —101 

11  —  m 
13i-  18g 
Si  —  83 
664—  684 
80  —  ta 

[    7.)  —  73 
4i-    43 

..-3J-    34 


•■ 

1 

5    i    0 

-t-i 

5  10    9 

4    4    3     1 

^  * 

4    8    6    j 

5    8    4    1 

-i 

5  16    6    ' 

+  h 

4  16    ]     j 

i 

4  13    4 

(  4  10  11    '.• 

5    6    8 

r» 

6  11    1 

6    6    8 

5  17    8   ' 

1  ^  -^ 

4    9    1 

-i 

6  12    6 

4    9    1 

- 

5    0    9 

,  , 

4    2    4 

8  18    5 

5     1  10 

3  19    8 

.  . 

8  19    3  |j 

+  i 

5    2    2    1 

4    8    1    : 

5    9    11 

6  10    2    1 

4  24 

6    2\  0 

6  11     1    1 

+  i 

•  • 

■^^^ 

Monte  Video  Telephone,  Ord.  . . 

Do.    5  %  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6  %  Non-oum.  3rd  Pref. 
New  York  Telep. ,  44%  Gen.  Bads. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cam.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs,  j 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  % ) 
Deb.  Red.  I 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Co-ist  of  America   . . 

Do.     4   %  Debs.,  1   to   1,500) 
guar,  by  Braz.  Jub.  Tel. ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Debs 

Western  'Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44  %Fdg.  Bonds.. 


1 

6 

'6    1 

1 

5 

5 

Stock 

6 

6t 

Do. 

6 

6+ 

10 

6 

6 

10 

6 

6 

6 

6 

6 

100 

44 

44 

1 

8 

1 

6 

6 

Stock 

4 

,4 

Do. 

< 

4* 

S 

6 

6t 

Cert. 

6 

e 

Stock 

44 

44 

5 

8 

8 

6 

6 

6 

34 

24 

34 

100 

4 

4' 

10 

IJ 

14+ 

10 

6 

6 

10 

6 

6 

100 

6 

6 

10 

7 

6+ 

stock 

4 

« 

$1000 

4 

4 

$1000 

44 

44 

1 

1 


u 


9^:*!- 1024 

120'— l-i-i 
9i-  10 
9i-  10 
6fk-    5,^ 

103  — IW 

ii'v-  m 

874-  894 

984—1004 

104-  11 
laO  -133 

99  —101 

7|-  n 

68-   H 

14-  IJ 

98  —100 
4i-    44 

9|-  lis 

102  —104 

134-  14 

.«»"- 101 

106  — loa 

111  —104 


+  A 

■568 

5     «i     6 

6  17    1 

-24 

4  18     4 

6    0    0 

6    0    0 

-A 

4  12    0 

+  I 

4    6    6 

+  ^ 

4  14  10 

4  lit    8 

4    9    6 

•  • 

3  19    7 

+  lf 

3  12    9 

1  10    3 

+  » 

4    9    1 

6    4  11 

., 

4    8  11 

3  11    5 

-4 

4    0    0 

—  J 

+  i 

6    7  10 

6    6    8 

4  16    3 

5    0    U 

8  19    3 

3  13    5 

*  Unless  othctwise  stated,  all  shares  Sire  fully  paid. 


I  Interim  dividend. 


! 
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SHARE    LIST    OP    ELECTRICAL    COMTANlIiS.-iO»uinMd.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trsms,  Pref.  Ord. 

Do.    5%  Pref.    .. 

Do.     4J  %  Deb.  . . 
Brit.  Eleo.  Trao., 


6  %  Pref.     . . 
Do.  Deferred 

Do.  6%Cum.Pr'f. 

7<¥.NDn.Cuni.  Pr'f. 
5  %  Perp.  Deb.      . . 
4i  %  9ncl  Deb. 
Central  Dondou  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 
Do.    5  %  Pref.,  1891     . . 
Do.         1896    .. 
Do.         1901     .. 
Do.         1903     .. 

4%Deh 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  5%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 

London  Elec.  Railw'ys,4  %  Deb. 

London  United  Trams,  5%  Pref, 

Do.    4  %  Deb 


Stock 

or 
Share. 


Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 
Do. 


1 
1 

100 
IPO 

ion 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

10 

10 

6 

100 

5 

100 

100 

100 

10 

100 


Dividends 
for 

1910. 

1911 

Nil 

Nil 

5 

6 

ii 

44 

5 

5 

ih 

4* 

8 

8f 

4 

4 

3 

4 

4 

1* 

iSt 

6 

5 

6 

6 

5 

5 

5 

6 

4 

4 

6 

6 

Nil 

Nil 

3+ 

al 

at 

1 

4 

6 

5 

4 

4 

Nil 

1 

4 

Closing 
Quotations 
Feb.  i:Hh. 


fi- 

8(7- 

14  — 

6  — 

90  — 
67  - 
b6  — 

79  — 

72  — 
B5  — 
62  — 

100 

28  • 
106  ■ 
102  ■ 
101 
101  ■ 
101 

11 

n 

4- 

73  ■ 

21 

75  ■ 

80  ■ 
97  ■ 

H 

75  ■ 


R5 

18 
9 

92 

40 

99 

83 

74 

S7 

64 
102 

29  xd 
l(8xd 
104  xd 
103  xd 
108  xd 
103 

12 

n 

i 

78 

82 
99 

'  78 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  8.  d. 

Nil 

7    5    6 

5    5  11 

+  3 

•• 

5  'i    0 

5    8    5 

4    1    1 

4  12    0 

3    2    6 

3  18    5 

3  12    1 

4  12    7 

4  16    2 

4  17    1 

4  17    1 

3  17    8 

5    0    0 

Ni! 

5  is    5 

4    6  11 

5    0    0 

6    2    0 

4    0  10 

—2 

5  '2    7 

- 

NAME. 


Metropolitan  Railway  Consol.  . . 

Do.     Surplus  Lands     . . 

Do,    8i%Deb 

Do.    3i  %  Pref 

Do.    34  %  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref 

Do.    3|%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    5  %  Pref 

Do.    44  %  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    4J  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Eleo.    Railways. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44  %  Deb 


Dividends 
for 


44 


Closing 
Quotations 
Feb.  13th. 


Rise 
+  or 
Fall 


Present 

Yield 

p.o. 


•475-  48J 

68  —  70 

HO  —  92 

86  —  88 

85  —  87 

34  -  344 
14  k  —146 

95  —  97 
100  —102 

91  —  9H 

75  —  77  xd 

2  7 31 

32 —       rra 

?S—    ?,n  xd 
99'— 101' 
100^—1024 

g-     4 
h^-     M 

90  —  93 

i-      i 
72  —  77 
24-    21 
99  —101 

76  —  73 

i-      f 
2|-    3i 
81-85 


+  i 
-»i 


-2 


+2 


—2 


£  e. 
3  17 
3  18 
8  16 

3  19 

4  0 
Nil 

4  2 
4    2 

3  18 
8  10 

4  10  11 
6  13    6 

Nil 

5  10  2 
4  9  1 
4  17    7 


d. 

9 
7 
1 
7 
6 

2 
6 
5 
0 


6  19  3 

4  16  9 
6  17  9 

5  4  0 

4  "9  1 

Nil 
Nil 

5  5  a 


ELECrillCAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . 

T^".    2nd  Pref 

Uo.    4  %  Deb 

Do.    44  %  Deb 

Do.    5  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.     6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.     5  %  Pref 

Do.     44  %  Deb 

B.  Colum!  la  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5  %  Pref 

Do.    44  %  1st  Mort.  Deb. 

Do.    4I  %  Vancouver  Deb.    . . 

Do.    4J%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5  %  Pref 

Do.    44%  Deb 

Gape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.     4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    5  %  A  Deb 

Do.    6%BDeb 


5 

5 

5* 

6 

5 

5A 

100 

4 

4 

too 

44 

44 

100 

5 

5 

100 

6 

5 

10 

6 

6 

IfO 

44 

44 

100 

5 

6 

5 

8 

8+ 

5 

6 

5 

100 

44 

44 

100 

8 

8t 

100 

6 

6 

100 

6 

6 

40 

1 

44 

100 

4 

44 

100 

4v 

44 

5 

6 

5 

5 

5 

100 

44 

44 

1 

Nil 

241 

5 

5 

5 

100 

6 

5 

100 

5 

5 

$1000 

5 

6 

1 

Nil 

100 

5 

5 

100 

5 

6+ 

6*  - 
4fg- 
94  - 

101  - 

102  - 
102  - 

10§- 

96  - 

98  - 

Bh- 

100  - 
136  - 
118  - 
108  - 

100  - 
102  - 

101  - 
54- 
5  - 

100  - 

m- 

fti- 

95  - 

93  - 

100  - 

^- 

91  - 

68  - 


6S 

5    2    4 

•V'a 

5    3    6 

954 

4    3    9 

103 

4    7    5 

104 

4  16    7 

105 

4  15    3 

llixd 

5    7  10 

98 

4  11  10 

100 

5    0    0 

9 

<•  i 

4    8  11 

5i 

4  15    3 

103 

4    7    5 

141 

5  13    0 

122  xd 

4  18    4 

111 

+  * 

4  10    1 

103 

4     7    5 

104 

4    6    7 

103 

4    7    5 

5S 

5     4     4 

5i 

4  15    3 

103 

4     7    5 

?? 

-J 

4    5    1 

98 

5    2    0 

98 

5    2    0 

103 

4  17    1 

^ 

Nil 

94 

5    6    5 

62 

8    1    4 

La  Plata  Eleo.  Trms,  Ord . 

Do.     Pref.  

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

tj 

b 

I 

5i 

6+ 

1 

6 

6 

100 

5 

5 

100 

5 

5 

100 

5 

5 

81000 

5 

5 

$100 

7 

7f 

5 

5 

100 

6 

6 

5 

10 

1C+ 

5 

6 

6 

100 

5 

5 

1 

24 

100 

5 

5 

5 

6 

6 

100 

44 

44 

$100 

44 

5t 

5 

5 

100 

6 

5 

$100 

10 

10+ 

$500 

5 

5 

100 

5 

5 

100 

5 

5 

5 

6 

7 

5 

6 

6 

100 

5 

5 

100 

44 

44 

21                 25 

1-       li 
1    —       1* 

93*  -  i  74 

-s'5 

934  -  964 

92  —  i4 

+  4 

101  —103 

121  —12  1 

-1  , 

101  —103 

101  — li3 

75 n  9 

5—5* 

-iV 

97*—  994 

^1-    14 
99  —101    • 

51-    5| 
98  —101 

lis  — uc 

1011-1021 

9ei-  ml 

195  -197 

+  1 
—2 

102  —104 

81  —  84 

83  —  95  xd 

5  —    5* 

54-    «i 

98.i— lOlA 
104  — 1C6" 

■■ 

*" 

6  U  0 

4  8  0 

4  16  0 

5  2  7 

5  3  R 

6  6  5 

4  17  1 

5  13  10 

4  17  1 

5  16  6 

6  12  3 
5  9  1 
5  0  6 
1  15  7 

4  19  0 

5  2  2 
4  9  1 
4  6  2 

4  ]7  10 

5  0  9 

6  1  6 

4  16  2 

5  19  1 
5  5  3 
5  9  1 
5  117 
4  18  6 
4  i  11 


MANUFACTURING   COMPANIES. 


Aron,  Ord 

Do.    6  %  Pref 

Babcock  &  Wilcox 

Do.    Pref.  

B.l.  &  Helsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.     Pref.  

Brush,  Ord 

Do.    7%  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref.  

Do.     Deb 

Castner-Eellner 

Do.     Deb 

Crompton  &  Co 

Do.    Deb 


1 

Nil 

1 

9 

1 

26 

1 

6 

5 

10 

5 

6 

100 
100 

1 

3 

Nil 

100 

4 

100 

6 

1 

Nil 

1 

Nil 

2 

Nil 

2 

Nil 

100 
100 

44 
44 

5 

15 

5 

5 

100 

44 

1 

174 

100 

44 

8 

Nil 

100 

6 

6 
6 

24t 
6 
8+ 
6 


i- 
u— 

6l— 
101 
94 


6,",, 

74 

6jxd 
103 
97 


57  —  60 

102  —105 

1/6-2/- 

5/-  — 6/- 


0 
0 

56 
37 

9 

5 

98A- 


106 


i 

-61* 

-  42 

-  9^ 

-  5J 
-1004 


J-     3 


110  xd 


58  —  ea 


+  rV 


+   r>. 
42 

+  1 


+  4 


7    2    2 

3  19    0 

3  13  10 

7    0    4 

4  16    0 

4    7    5 

4  12    9 

Nil 

6  13    4 

5  14    3 

Nil 

Nil 

Nil 

Nil 

7    7    7 

10  14    4 

7  13  10 

4  15    3 

4    9    7    t 

4  11  10 

4    1  10 

Nil 

7    7    1 

1 

Dick,  Kerr 

Do.    Pref. 

Do.     Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid   . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction     . . 

Do.     Pref. 
Greenwood  &  Batley,  Pref. 

Do.     Deb 

General  Elect,  io,  Pref.  .. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref. 

Do.    Deb 

India-Rubber,  Q.  &  T.     . . 

Do.     Pref. 
Telegraph  Constiuction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

6 

100 

NiT 

44 

6 

5 

Nil 

100 

4 

4 

100 

5 

5 

2 

Nil 

241 

a 

7 

7 

10 

7 

7 

100 

6 

5 

10 

6 

5 

100 

4 

4 

6 

15 

lOf 

5 

44 

4 

100 

44 

4 

10 

10 

10 

5 

6 

12 

20 

lot 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

4-  li^ 

98  -101 

-»6* 

11                     T  ."i 

1 

T|-  2i" 

r? 

71  —  75 

77  —  81) 

3-    1 

IS-    Igxd 

7«-    8i 

94  —  96 

9  -    94 

85  —  90 

Hi-  124 

4^if-  5A 
04  —106 

10  —  12 

9i—  lOi 
3^i-  374 

+  4 

994-lOlA 

1—    l| 

+  ^ 

+  4 

63  —  58 

-f 

1 

5    3    1 

5  12  11 
4    9    1 

Nil 
Nil 

6  6    8 
6    6    0 


9  4 
6    8 

4  2 

5  3 
8  11 
2  5 
5  11 
4  11 


4  17  7 
6  7  0 
3  18  10 

Nil 

Nil 

6  18    0 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     t  Interim  dividend. 


The  yields  are  calculated  in.  most  cases  upon  the  dividends  paid  ^or  1910. 


Bank  rate  of  Discount  34  per  cent.,  February  8th,  1912. 
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OPAL    SHADES. 


[communicated.] 

Thk  virtues  of  scieritifically-designefl  shades  with  prism 
anples  calculated  in  the  laboratory  have  been  dinned  into 
the  earn  of  th(;  electrical  wcjrld  until  we  are  apt  to  accept 
without  (|ue8tion  the  claim  that  such  ex{)ensive  wares  are 
essential  to  efficient  li^htin^.  We  are  in  danger  of 
forj^'etting  the  good  qualities  of  the  cheaj),  homely,  old- 
fashioned  opal,  or,  at  the  beat,  are  unable  to  support  our 
opinion  of  its  excellence  by  convincing  figures. 

The  following  tables,  therefore,  may  \)e  of  service  in 
showing  the  actual  state  of  affairs.  The  reading's  give  the 
foot-candles  of  illumination  on  a  standard  surface  at  a 
distance  of  5  ft.,  and  each  result  represents  the  average  of  a 
number  of  readings. 

The  shades  used  were  ordinary  conical  white-opal  ones, 
and  it  will  be  noticed  that  the  shallower  one  cuts  off  some 
of  the  horizontal  rays  in  the  case  of  the  short  carbon  lamp 
only,  whereas  the  deeper  one  practically  obscures  both 
lamps. 

The  introduction  of  long  metallic  filaments  accentuated 
the  difference  between  the  vertical  and  horizontal  candle- 
powers  of  incandescents  :  in  the  cases  before  us  it  will  be 
seen  the  increase  is  from  less  than  2  to  1  to  more  than  4  to  1 , 
so  that,  if  light  is  required  principally  in  a  downward  direc- 
tion, the  lamp  must  either  be  fixed  on  its  side  (to  the  detri- 
ment of  the  filament  life)  or  a  good  reflecting  shade  must  be 
employed.  From  the  tables  it  is  evident  that,  by  using  a 
suitable  shade,  the  vertical  illumination  may  be  increased 
five  times  in  the  case  of  the  carbon  and  nine  times  in  the 
case  of  the  metal-filament  lamp.  At  the  angle  of  45°,  the 
former  is  double,  the  latter  half  as  much  again. 

KJ-c.p.  lOO-voLT  Carbon-Filament  Lamp. 
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No  doubt  good  results  could  be  obtained  by  utilising  the 
direct  horizontal  rays  aided  by  a  reflector  of  the  shell  type. 
Such  a  shade  could  not  be  produced  cheaply  in  opal,  and 
the  silvered  troughs  usually  supplied  are  likewise  rather 
expensive.  A  metal  trough  painted  white  (but  a  by  no 
means  dazzling  white)  inside  gave  readings  of  I'-i  foot- 
candles  with  the  16-c.P.  lamp  and  3'2  with  the  50-c.p. 
metal  one. 

On  the  whole,  it  seems  the  old  conical  opal  shade  serves 
its  purpose  well,  and  the  contention  of  a  recent  writer,  who 
advocated  presenting  the  filament  broaJiside  on  to  the  object 
to  be  lighted  because  "you  can't  shoot  light  out  of  a  funnel 
like  shot  out  of  a  gun  "  is  scarcely  accurate. 


Memorial   to   Prof,  Ashcroft.  — On  December  I4th, 

1911,  the  sudden  death  occurred  of  Prof.  Ashcroft,  assistant 
professor  of  civil  and  mechanical  engineering  at  the  Central 
Technical  College.  Prof.  Ashcroft  was  so  universally  liked  by  all 
those  who  came  in  contact  with  him  at  the  college,  and  he  did  so 
much  to  help  his  students  both  in  and  out  of  college  hours,  that 
there  is  a  very  strong  feeling  that  his  old  students  should  unite  to 
found  a  memorial  to  his  name  and  work.  After  careful  investiga- 
tion by  the  Old  Students'  Association,  it  is  considered  that  the  most 
suitable  plan  to  adopt  is  to  place  a  tablet  to  his  memory  in  the 
college,  and  to  collect  funds  for  the  purpose  of  aiding  his  son,  who 
is  now  about  14  years  old,  to  follow  and  complete  the  course  of 
training  which  the  late  Professor  had  planned  for  him.  It  is 
snggesttd  that  if  each  of  his  students  would  subscribe  even  a  small 
sum  sufficient  funds  would  be  available  to  carry  out  the  scheme. 
Donations  should  be  addressed  to  Mr.  E.  F.  Armstrong,  9S,  London 
Road,  Reading,  if  "possible  before  the  end  of  February,  "  so  that 
immediate  action  may  be  taken. 


THE    FORMATION    OF    DEPOSIT    BY 
TRANSFORMER    OILS. 


By  p.  y.  HOOPER. 


Mr.  Symons's  interesting  contribntion  on  the  above  snbject* 
must  be  welcomed  and  treated  with  the  ajnsideration  it 
deserves,  because  so  little  has  been  done,  and  so  much 
remains  to  be  done,  l>efore  any  final  decision  can  l>e  arrived 
at  as  to  the  actual  com[X)sition  of  this  dejxjfeii,  and  the 
change  which  takes  place  in  the  oil  during  its  formation. 

Mr.  Symons  attributes  the  work  that  has  been  done  on 
this  subject  to  the  fact  that  Mr.  Peck  called  attention  to  it 
in  the  discussion  on  Messrs.  UigVjy  &  Mellis's  paper  on  the 
"  Physical  Properties  of  Switch  and  Transformer  Oils," 
which  was  read  Ixjfore  the  Institution  of  Electrical 
Engineers  at  Manchester  on  March  22nd,  1910.  I  feel, 
however,  that  credit  should  Ix;  given  to  the  staff  of  the 
Newcastle  Electric  Supply  Co.,  who  early  in  1908  called  the 
attention  of  the  firm,  Messrs.  Alexander  Duckham  &.  Co., 
Ltd.,  to  its  presence,  and  asked  them  whether  they  could  offer 
any  explanation ;  since  that  date  both  these  firms  have 
been  continuously  carrying  out  research  work  in  connection 
with  it.  I  could  wish  that  our  Mr.  A.  Duckham  could  offer 
his  views  as  a  chemist  on  a  subject  in  which  he  has  been  so 
keenly  interested,  and  on  which  so  much  work  has  been  done 
in  his  private  laboratory,  apart  from  the  investigations 
carried  out  by  my  firm  ;  but,  unfortunately,  his  absence  on  a 
tour  of  inspection  of  oil  fields  will  keep  him  abroad  for  some 
months,  and  therefore  I  am  venturing,  as  far  as  may  lie  in 
my  power,  to  put  before  your  readers  what  I  know  of  some 
of  the  results  that  he  had  obtained. 

It  was  in  December,  1908,  that  we  informed  the 
Newcastle  Co.  that  the  deposit  was  certainly  not  due  to 
a  deposition  of  wa^',  as  had  been  suggested  by 
a  matter  of  fact,  there  was  absolutely  no 
be  found,  as  would  have  been  predicted 
of  the  conditions,  especially  those 
of  temperature,  but  we  were  able  to  say  definitely  that  the 
deposit  contained,  as  its  most  striking  constituent,  saponifi- 
able  matter,  which  was  apparently  combined  to  some  extent 
with  lead  and  manganese.  At  the  same  time,  we  were 
dissatisfied  with  the  results  of  our  tests,  because  there  was  no 
doubt  that  the  compounds  containing  oxygen  were  far  in 
excess  of  those  which,  according  to  the  state  of  our  know- 
ledge, could  be  expected  to  be  combined  with  the  metals  in 
question,  if  the  compounds  were  to  be  regarded  as  the 
ordinary  salts  or  soaps  of  fatty  acids.  The  results  wore 
sent  on  to  the  Newcastle  Co.,  and  were  submitted  by  them 
to  the  Wallsend  Laboratories,  who,  at  the  end  of  1909, 
reported  that  their  investigations  confirmed  the  results 
which  we  had  set  forth.  However,  before  those  result.^ 
had  been    confirmed   in   this  way,  we  had   definitely   dis- 
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construction  of  the  trans- 
had  also  had  siimples  of 
transformer  deposits  which  were  practically  free  from  lead 
and  manganese,  and  consisted  almost  entii-ely  of  a  hydro- 
carbon body  combined  with  o.xygen:  in  our  opinion,  it  is 
that  last-mentioned  compound  which  is  the  essential  con- 
stituent of  all  transformer  deposits.  Not  only  do  we  find  it 
in  transformers,  but  we  have  come  across  it  as  a  deposit  in 
lubricating  systems,  for  instance,  on  turbines  where  the  oil 
has  been  pumped  round  and  round  over  a  considerable 
period  of  time,  at  a  warm  tem}jerature.  Again,  we  have 
found  it  in  Cutting  oils  where  the  oil  has  been  circulated 
over  long  periods,  and  in  the  course  of  its  use  comes  into 
intimate  contact  with  the  air. 

Going  to  an  entirely  different  sphere,  for  a  last  instance. 
I  would  refer  to  a  totally  different  source  in  which  this 
compound  can  be  found,  and  that  is  bitumen  or  asphalt, 
which  has  been  formed  in  nature  by  a  process  of  evaporation 
and  oxidation  of  mineral  oils ;  in  6uch  bitumen  compounds 
of  this  type  exist. 

Although  for  some  considerable  time  we  have  been  care- 
fully considering  and  working  onihe  exact  constitution  of 
this  compound,  in  the  hope. of  even-  giving  it  a  defi&ite 
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chemical  formula,  "Wf  have  so  far  made  no  perceptible 
progress,  and  as  any  chemist  knows,  research  work  of  that 
Kind  may  last  a  lifetime  without  being  rewarded  by  achieve- 
ment of  the  end  in  view. 

"With  diffidence  I  venture  to  comment  on  some  of  the 
results  which  Mr.  Symons  has  published,  in  the  hope  tbat 
my  remarks  may  be  of  interest  to  your  readers,  and, 
perhaps,  even  of  some  use  to  those  who,  like  ourselves,  are 
investigating  the  subject. 

^he  standards  which  he  adopts  for  heating  ate  of  interest, 
iintf  it  is  a  pity  that  those  users  of  transformer  oils  who  issue 
specifications  cannot  agree  to  adopt  some  definite  standard.  As 
an  instance  of  the  variance  in  the  specifications  which  come 
before  us,  I  would  mention  that  in  one  case  we  have  to  undertake 
iicontinnous  heating  test  for  700  hours  at  a  temperature  of 
llO^C,  whilst' at  the  other  extreme  we  are  requested  to 
make  our  test  at  a  temperature  of  200°  C.  for  the  short 
period  of  eight  hours.  Then,  in  some  instances,  the  oils  are 
heated  exposed  to  air,  whilst  in  others  it  is  specified  that 
oxygen  shall  be  bubbled  through  the  oil.  At  first  sight  it 
would  seem  desirable  to  use  the  most  rapid  means — i.e.,  to 
bubble  oxygen  through  the  oil  at  as  high  a  temperature  as 
might  be  safe,  and  for  the  shortest  period  of  time  that  would 
give  comparable  results  ;  for,  like  all  oxidising  actions,  this 
formation  proceeds  jnore.rapidly-with- the  increase  of  tempe- 
rature, and  with  the  state  of  concentration  of  the  reagents 
which  enter  into  the  combination.  But  there  is  quite  a 
sound  argtrment  which  has  been  put  forward  against  such  a 
drastic  test — and  that  is,  does  such  a  rapid  test  truly  repre- 
sent what  is  going  on  in  the  transformer,  and  therefore  is  it 
riot  better  to  use  a  slower  method,  and  more  moderate 
treatment  ? 

Personally,  we  are  against  such  slow  treatment,  as  we 
believe  that  all  the  information  which  is  required  can  be 
obtained  by  the  more  rapid  means ;  indeed,  to  satisfy 
ourselves  as  to  the  quality  of  the  oil  under  consideration,  we 
employ  ozone  as  being  the  more  active  form  of  oxygen,  and 
we  keep  our  temperature  as  high  as  we  dare,  having  in  mind 
the  danger  of  actual  combustion. 

Mr.  Symons  says  that  the  discoloration  of  the  oil  can,  to 
some  extent,  be  taken  to  indicate  the  liability  of  oil  to  form 
deposit.  Although  this  is  to  some  extent  true,  when  the 
oils  to  be  compared  are  of  the  same  chemical  constitution, 
tor  example,  if  they  come  from  the  same  type  of  crude,  yet 
when  one  is  comparing  an  oil  which  is  chemically  inclined  to 
the  aromatic  series  with  one  which  is  rather  of  the  aliphatic 
series,  colour  cannot  be  taken  as  an  indication,  and  as  at 
the  present  moment  transformer  oils  of  these  two  divergent 
types  of  chemical  composition  are  in  common  use,  it  would 
be  quite  unsafe  for  the  user  to  rely  on  the  discoloration  test 
as  ^u'indication  of  the  value  of  two  such  oils. 
'-Mr.  Duckham  is  absolutely  at  variance  With  Mr.  Symons 
*  3n  the  latter  gentleman  says  that  this  chemical  action  is 
due  to  heat,  and  not  essentially  the  result  of  oxidation,  for  I 
remember  well  that  Mr.  Duckham  conducted  experiments  in  • 
which  the  same  oil  was  placed  in  two  different  flasks,  main- 
tained at  a  high  temperature.  Through  one  of  them  he 
bubbled  air,  and  through  the  other  nitrogen,  or  rather  air 
from  which  all  the  oxygen  had  been  removed,  and  whereas 
the  oil  in  contact  with  air  (i.e.,  oxygen)  in  due  course  gave  a 
heavy  deposit,  there  was  not  the  least  sign  of  any  deposit 
forming  in  the  vessel  which  was  treated  with  nitrogen.  Of 
course,  in  such  a  test  as  this,  the  oil  through  which  the 
nitrogen  bubbled  became  darker  because  evaporation  and 
a  certain  amount  of  decomposition  occurred,  but,  nevertheless, 
the  darkening  in  colour  was  negligible,  as  compared 
with  the  deep  black  shade  to  which  the  origmal  pale  yellow 
crtl  was  converted  in  the  oxygen-treated  flask.  Another  of 
his  experiments  shows,  however,  that  the  heat  alone,  at  any 
rate  at  temperatures  up  to  150"  C,  has  little  or  no  effect  on 
the  colour,  for  he  heated  tubes  of  the  same  oil  in  contact 
with  air  and  various  gases  at  this  temperature^  whilst  from 
one  tul^e  the  atmosphere  was  exhausted,  and  it  was  then 
i^led,  and  in  that  tube  in  which  no  distillation  or  oxidation 
could  occur,  the  oil  was  the  same  colour  at  the  end  of  the 
expeiiment  as  at  the  beginning,  whilst  all  the  other  open 
tubes  had  darkened,  and  formed  deposit  to  varying  extents. 
Of  course  Mr.  Symons  is  quite  right  in  saying  that  oxida- 
iixm  produces  no  ajp-eciable  deterioration  ia  any  reesonable 
r.iine  if  the  oil. be  cold,  for; all  chemical  actfohs  are  |frea*ly 


accelerated  by  heat  and  retarded  by  oold.  My  point  is  that 
all  the  evidence  which  we  have  obtained  goes  to  show  that 
heat  by  itself  does  not  cause  this  change,  and  that  the 
oxygen,  or  a  similar  reagent,  must  be  present.  As  an 
example  of  what  I  mean  by  a  similar  reagent,  I  would 
mention  sulphur,  which  of  all  chemical  elements  is  the  one 
which  in  its  reactions  and  combinations  most  closely 
resembles  oxygen.  C'} 

Mr.  Duckham  carried  out  preliminary  tests  with'  sulphur, 
and  those  tests  showed  that  with  sulphur,  oxygen  being 
entirely  excluded,  a  similar  action  of  darkening  and  of 
deposit  occurred,  and  he  hopes  to  be  able  to  show  before  long 
that  these  combinations,  whether  with  sulphur  or  oxygen, 
are  of  essentially  the  same  structure. 

Although  it  is,  perhaps,  rather  out  of  place  in  these 
comments  of  mine  to  call  attention  to  Mr.  Symons's  remark, 
"  That  the  percentage  loss  in  weight  on  heating  will  vary 
with  the  flash-point  of  the  oil,"  yet  I  consider  it  necessary 
to  do  so,  because  it  may  be  somewhat  misleading,  in 
view  of  the  fact  that  many  oil  manufacturers  do  not 
supply  what  might  be  considered  a  "straight"  dis- 
tillate from  the  crude,  but  are  in  the  habit  of 
blending  a  somewhat  heavy  and  perhaps  an  extremely  light 
distillate  to  obtain  certain  results  as  to  viscosity,  &c. ;  in 
such  a  case  the  flash  point  could  not  be  taken  as  a  correct 
indication  of  the  evaporating  properties  of  the  compound  oil. 
To  make  my  meaning  clear,  I  would  give  a  somewhat 
extreme  case  in  which  a  heavy  cylinder  oil  might  be  blended 
with  a  light  boiling  spirit  in  order  to  reduce  its  viscosity, 
and  whereas  the  flash  point  of  the  cylinder  oil  might  be  some 
500°  F.,  yet  the  presence  of  10  per  cent,  spirit  would  reduce 
the  flash  even  below  ordinary  atmospheric  temperatures,  i.e., 
below  60°  F.,  and  therefore  in  our  opinion  the  actual 
evaporating  tests  ought  to  be  carried  out,  or  better  still,  a 
distillation  test,  the  temperatures  being  noted  at  which,  say, 
every  10  per  cent,  distils  over. 

It  is  somewhat  difficult  to  follow  what  Mr.  Symons  means 
when  he  says  that  the  physical  changes  are  more  moderate  than 
the  chemical  changes  when  oils  are  submitted  to  a  heating  test 
(it  being  understood  that  oxygen  or  air  has  access),  for  we 
find  that  there  is  always  under  these  circumstances  a  rapid 
rCjjular  and  easily  recognised  chemical  change,  and  we  have 
found  it  quite  inadvisable  to  take  physical  changes  as  a 
criterion  of  the  liability  of  the  oil  to  form  deposit.  In 
carrying  "out  the  tests,  it  is  certainly,  as  emphasised  by  Mr. 
Symons,  most  advisable  to  keep  a  uniform  temperature,  but 
we  have  found  it  unreliable  to  do  so  by  a  method  of  stirring, 
and  we  adopt  the  precaution  where  possible  of  making  the 
tests  in  a  carefully  jacketed  hot-air  oven,  in  which  is  fixed  a 
cradle  or  "  cruet,"  in  which  the  samples  are  placed  ;  this 
cruet  is  revolved  round  a  vertical  axis  by  clockwork  during 
the  whole  of  the  test,  and  by  adopting  this  precaution  we 
find  that  by  far  the  most  uniform  results  have  been 
obtained. 

As  to  the  formation  of  acids  in  the  oil,  Mr.  Symons  says 
that  the  most  marked  change  is  the  increased  acidity.  We 
must  say  that  we  do  not  consider  this  to  be  so  marked  as  the 
chemical  change  which  takes  place  in  the  formation  of  the 
deposit,  and,  moreover,  we  have  not  so  far  felt  confident  in 
saying  that  the  oxide  which  is  formed  is  an  acid  in  the  true 
acceptance  of  that  weird,  notwithstanding  the  fact  that  it 
certainly  combines  or  reacts  with  alkalis;  but  the  point 
which  I  specially  wish  to  emphasise  in  connection  with  Mr. 
Symons's  statement  as  to  increased  acidity,  is  that  by  this 
opiiiion  he  indii-ectly  admits  that  oxygen  is,  after  all,  the 
most  necessary  agept  in  this  reaction,  for  without  oxygen  he 
certainly  could  not  generate  an  acid. 

As  to  the  colour  of  the  deposits,  we  have  obtained  them 
of  such  pale  colour,  that  when  in  suspension  in  the  oil  they 
appear  to  be  absolutely  white ;  but  after  filtration  they  have 
been  found  to  be  of  a  very  pale  lemon  colour,  and  it  has  been 
our  experience  that  the  variation  in  colour  of  these  deposits 
cannot  be  considered  as  being  affected  by  the  colour  of  the 
oir~at  the  completion  of  the  heating  test.  Mr.  Symons 
appears  to  think  that  he  has  reached  finality  in  the  forma- 
tion of  deposit  from  a  given  volume  of  oil  by  contiimed 
heating,  but  with  us,  even  with  our  700  hours'  test,  we  have 
never  reached  that  point ;  yet  there  is  no  doubt  that  if  an 
oj.1  be  submitted  to  a  heating  test,  and  then  carefully 
filtered,  on  further  heatmg  the  formation  of  mbte  diepoeit  is 


•:c/ 


T  ?  "ti 


Vol.70,  xo.  i,78«,FBBHnAnYi«,  1912.]  THE    ELECTRICAL    REVIEW. 


•277 


less  rapid.  Our  theory  in  connection  with  this  matter  is 
that  oxygen  combines  with  the  unsaturated  hydro-carbon 
molecules,  and  leaves  practically  unaffected  those  molecules 
which  are  fully  saturated,  and  therefore  better  able  to  resist 
the  action. 

A  f)oint  that  we  have  noticed  in  the  formation  of  these 
deposits  is  that  some  oils  give  well  defined  granular  solid 
matter  which  rapidly  sinks  to  the  Ixjttom,  whereas  oils  of 
somewhat  different  chemical  composition,  under  the  .same 
test,  will  form  a  quite  impalpable  flocculent  body  which 
will  remain  suspended  for  a  Jong  time  in  the  oil,  and  if  a 
mixture  of  such  different  oils  be  submitted  to  the  test,  you 
distinctly  obtain  both  types  of  deposit,  the  granular  form 
sinking  at  once  to  the  bottom,  and  the  flocculent,  and  paler 
formation,  remaining  in  suspension. 

In  order  to  expedite  the  settling  of  the  flocculent  formation, 
it  may  interest  some  of  your  readers  to  know  that  we  find 
that  these  deposits  are  insoluble  in  petroleum  ether,  and  on 
the  addition  of  a  certain  amount  of  that  liquid  to  an  oil 
after  its  heating  test,  the  settlement  is  far  more  rapid. 
Indeed,  an  oil  which  has  been  heated  for  only  a  short  time, 
and  is  quite  bright,  may  begin  to  form  a  deposit  as  soon  as 
petroleum  ether  is  added.  This  insolubility  in  petroleum, 
ether  is  a  most  valuable  help  in  separating  deposits  for 
examination.  Again,  there  are  certain  solvents  in  which 
these  deposits  are  soluble,  and  from  which  they  can  be 
recovered  on  evaporation,  which  characteristic  is  again,  of 
course,  of  the  greatest  use. 

.  Another  experience  we  have  had  with  a  heated  oil  is  that 
after  a  certain  amount  of  deposit  is  formed,  and  the  oil 
allowed  to  become  cold,  if  it  be  then  filtered  so  that  it  is 
perfectly  bright,  on  further  standing  it  becomes  gradually 
misty,  and  a  further  amount  of  deposit  can  be  extracted. 
This  characteristic  we  have  not  endeavoured  to  explain. 

A.8  Mr,  Symons  has  stated,  one  would  expect  to  find  the 
sorcalled  saponification  value  to  be  higher  in  the  deposit 
than  in  the  oil,  because,  a,fter  all,  the  deposit  consists  almost 
entirely  of  the  oxide  mixed  with  a  little  oil,  whereas  in  the 
oil  the  proportions  are  reversed,  as  there  will  only  be  a  very 
small  proportion  of  the  oxide  in  solution. 

We  cannot  agree  that  "  only  a  pure  oil  which  will  com-, 
pletely  evaporate  at  a  high  temperature,  leaving  no  residue," 
will  give  immunity  from  deposit,  at  least  if  air  has  access  to 
the  oil  during  the    process  of    evaporation.     To  put  my 
meaning  more  clearly,  we  have  found  that  an  oil  which  on 
distillation  out  of  cx)ntact  with  the  air,  gives  little  or  no 
solid  residue  in  the  flask,  is  quite  as  liable  to  form  this  special, 
type  of  deposit  aS:an  oil  ^hiqh  under  the  same.circum^ 
stances  leaves  a    heavy  pitch -like .  residue,-  and  .  in    our 
opinion  the  actions  cannot  be  considered   in  any  way  as., 
related. to  one  another,  because,  after  all,  the  evaporation.) 
or  distillation  test,  and  the  subsequent  formation  of  pitch- 
like  deposit,  is  simply  a  question  of  decomposition  out  of 
contact  with  oxygen,  whereas  the  formation  of  transformer 
deposit  is  to  be  considered  entirely  one  of  oxidation  without 
the  question  of  decomposition  coming  into  the  action  in  any 
way,  and  the  two  solid  bodies  obtained  from  the  different 
methods  do  not  resemble  each  other  physically  or  chemically. 
The    Newcastle    Co.   caJled  our  attention   to     a    very 
important    phenomenon    which    they    had    observed,   viz., 
that  in  the  presence  of  copper  the  formation  pf  deposit  was 
far  more  rapid;    to  check  their  statement  we  heated  for 
300  hours  at  240°  F.  two  samples  of  the  same  oil  exposed 
to  the  air.     They  were  in  closed  vessels,  and  in  one  of 
them  copper  foil  was  placed,  so  that  20  sq.  in.  of  it  were 
immersed  in  th§  oil.     It  was  at  once  visibly  evident  that  the 
sample  containing  the  copper  had  deposited  a  greater  amount 
than  the  other.     The  whole  of  the  deposit  of  each  sample 
was  carefully  extracted,  washed,  dried  and  weighed,  and  the 
copper  heated  sample  gave  -750  per  cent.,  as  against  0*059 
per  cent,  in  the  other  sample.     On  this  it  at  once  occurred 
to  us  that  perhaps  the  copper  had  combined  with  certain 
oxides,  or  perhaps  even  in  the  suggested  capacity  of  acids, 
to  form  a  copper  salt,  but  on  testing  the  deposit  it  was 
found   that  the  copper  existing  in   it   was    only  a    very 
slight    trace,    and    certainly     not    in  -  a     large  .enou^. 
proportion  ,to.  satisfy  ;.. our    coj)per:  salt    ..theow..-  \,Ana, 
indeed^-   -th'ifl  —  aj"mc«fc-'- looks  ••   sis  -  thouj^-    tne    actioft. 
would    have    to    be     classified    as    catalytic,    which     ex- 
pression after  all  it  not  really  understood  by  anybody,  but 


forms  a  convenient  word  to  hide  our  ignorance  of  the  re- 
action and  simply  serves  to  convey  the  information  that  the 
copper  is  necessary  to  the  reaction,  but  that  its  exact  func- 
tion is  not  understood.  We  are  now  making  experiments 
with  othfr  metals  in  the  hope  that  we  may  obtain  interesting 
result.s. 

Some  of  the  Gennan  firms  make  another  interesting  tteJt^ 
which  consists  of  heating  thfc  oil  in  which  is  immewed 
cotton  tape  ;  at  the  end  of  the  experiment  they  .test  the 
tensile  strength  of  the  cotton  and  also  what  they  term  the 
acidity  of  the  oil. 

In  concluding  these  remarks,  I  would  say  that,  akhough 
we  personally  have  not  heard  anything  as  to  whether  the 
Germans  have  been  doing  research  work  on  this  deposit 
question,  we  cannot  help  feeling  from  some  oi*  the  results 
which  they  have  obtained  in  practice,  and  from  the  type 
of  oil  which  they  recommend  for  transformer  work,  that  they 
must  have  had  for  some  time  past  a  considerable  know: 
ledge  of  what  are  the  desirable  chemical  qualities  in  the 
oil,  even  if  they  have  not  been  aware  of  the  actual  raison 
d'etre. 


TRADE    STATISTICS    OF    CANADA. 


'q5: 


The  following  figures,  showmp  the  imports  into  and  exports  froiri 
Canada  of  electrical  and  similar  materials  during  the  year  ended 
March  .31 8t,  1911,  are  taken  from  the  recently  issued  trade  statistic*'. 
Figures  for  the  year  1909-10  are  given  for  purposes  of  comparison 
^ud  notea  of  any  increases  or  decreases  Lave  been  added  :  — 


Brass  wire^ ])lain. — - 

From  Great  Britain 
,-,  -    United  States 


1909-10. 

Doll«rr.-l 

6,000 
36,000 


Increase  or 
decreaae. 
OoUa 


1910-11. 


5,000  -.':  ♦.--    -  l.OOa 


37,000  -. 


1,000 


Total      -;.;  • ;      42,00O 

42,000 

Bailioay  passenger  cars. — 

From  United  States       ;..         121,000 

67,000 

—     64,000 

Tram  or  hone  cars. — 

From  United  States        ...     ..    22^000 

5,000 

—     17,000 

Celluloid  manvfactvres.-^  '-'^ 

From  Great  Britain-     ' ...  '■■'      1 2,000 

9,000 

—       3,000 

•    „■' Germany   ..."     •  Ai.   '?     '  5,000;  2,00015-. J,u-.3y060 

„      United  States  i/ui  o'/,  ;  ?.H,OQfl  •-'  A;:-i4»,-O0O-.rft-.T^-.j31,0QQ 

t^^,»;:v^tli«  countries  ^..^-v  ^^0,00p,  j,,^^  fr^iii  Iftl    ■*«®^ 

5i  ^v.^'.i-  .:^:j.i^^^i,'':ii'i    '^irit^^-'-.^^kotf^---^^^ 


Coal,  hitumitUMi. — 

From  Great  Britain 
„      United  States 

Total 


I 


^  ■'  ::'':    iV.    !'-.;  '■' 
91,000     .20,000 
12.979,000   14.576,000 


—    71,000 

+  1,597,000 


13,070,000      14,696,000        +1,626,000 


Copper  wire,  plain,  tinned  or  plated. — 

From  Great  Britain        ...  24,000 

„      United  States       ...  61,000 


Total 


86,000 


Electric  light  carbons  and  carbon  points. 


From  Great  Britain 
„      Germany  ... 
„      United  Stat^ 
,,      Other  countries 

Total 


1,000 
14,000 

28,000 
2,000 

46,000 


1.000 
64,000 

6S,000 


S,000 
14,000 
37.000 

2,000 

61,000 


—     23,000 

+        3,000 


20,000 


-jiv.r.T.OOO 
+       9,000. 


Electric  apparatvs  not  mentioned — insulators, 
electric  and  yalranic  batterie^t,  telegraph 
and  telephone  instruments, — 


From  Great  Britain 

„      Austria 

„      France 
^  'm-  - .  Germany'  .t* 
.-'.n'  S weden- ■■■,,. • 
.  .•i*..,.U!mt€<iSt"*teJi 
'C"  7,77  ■^vHtlieilaijd 


rK*^'^ 


398,000 

5.000 

3,000 

.  &,0G0 

.  17,000 

^.f  <8.7:00p 


--' '- ^-.r^^r- -*"■    -w 


*'if;  1 0ther  ftoontxiea  -'i..--".: "  1,000" 


360,000 

5.000 

7.000 

45.000 

..    .26,0lOO'  ■ 

3,761, 600 

--■-,^,000 

■:':--2,D00 


+      16.000 


—     38,000 


+ 
+■ 


4,000 
40,000 
'  9^000 
•+;l,264.000 

+       1,000 


Total 


2,916,000       4,218,000        +1,803,000 
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IncaiKit'scoii  la  III  J)  huth,  J^'c. 

From  Austria 

United  States 
„      Other  countries   ..." 

Total 


1909-10. 

1910.11. 

Increase  or 
decrease. 

Dollars. 

Dollars. 

Dollars. 

Belting,  Irother. — 

19,000 

15,000 

—       4,000 

From  Great  Britain 

53,000 

76,000 

+     22,000 

„      United  States 

1,000 

5,000 

+       4,000 

Total 

1909-10. 

Dollars. 

166,000 
7,000 


73,000 


95.000 


Electril*  motors,  generaforit,  dynamos  and  xorhets. — 

From  Great  Britain        ...  35,000 

„      France       2,000 

Sweden      28,000 

„      United  States       ...  428.000 

,,      Other  countries    ...  — 


Total 


493,000 


Lamji  I'/ii m net/t,  </ltis.'<  {i/iadm  and  globes. 


From  Great  Britain 
„      Austria 
,,      Germany   ... 
„      United  States 
,,      Other  countries 

Total 

Rubher  belting. — 

From  Great  Britain 
„      United  States 

Total 


7,000 

14,000 

18,000 

161,000 

1,000 

196,000 


558,000 


3,000 

13,000 

19,000 

245,000 

2,000 


13,000 
51,000 

64,000 


29,000 
34,000 

63,000 


Mannfactvres  of  india-rubber  and  gutta-percha, 
except  clothing  and  similar  goods. — 

From  Great  Britain        ...         112,000  143,000 

„      Austria      6.000  3,000 

„      France       3,000  5,000 

„      Germany 39,000  44,000 

„      United  States       ...         479,000  568,000 

„      Other  countries    ...             2,000  4,000 


Total 

Locomoti  res  for  railways. — 

From  Great  Britain 
„      United  States 

Total 

Gasoline  engines. — 
From  Great  Britain 
„      United  States 
„      Other  countries   .., 

Total 

Steam  engines. — 
From  Great  Britain 
„      United  States 
,,      Other  countries   ... 

Total         ..'. 

Boilers. — 

From  Great  Britain 
„  United  States 
„      Other  countries    ... 

Total 


641,000 


3.%000 
314,000 

347,000 


35,000 

955,000 

10,000 


2,000 
295,000 

297,000 


126,000 

1,322,000 

17,000 


30,000 

217,000 

6,000 

253,000 

116,000 

124,000 

3,000 


43,000 
202,000 


52,000 

128,000 

1,000 


243,000 


All  machinery  7iot  mentioned,  ea-cejit  sewing  machines, 
tea'tile  machinery,  jrrirJivg  machinery,  S^'C. — 


Iron  and  steel  trire,  .'tingle  or  screral,  core  red  with 
cotton,  linen,  silh,  rubber  or  other  material, 
including  cable  so  corered. — 

rom  Great  Britain        ...         161,000  201,000 

United  States       .•,.         159,000  286,000 

Other  countries    ...  9,000  9,000 


Total 


329,000 


496,000 


+     22,000 


24,000 

—     11,000 

2,000 

— 

13,000 

—     1.5,000 

18,000 

-f     90,000 

1,000 

+        1,000 

+      65,000 


+ 
+ 


4,000 
1,000 
6,000 
84,000 
1,000 


282,000         +     86,000 


+      16,000 
—     17,000 


—       1,000 


+  31,000 
—  3,000 
H-  2,000 
+  5,000 
+  89,000 
2,000 


+ 


767,000         +   126,000 


—  31,000 

—  19,000 


—     50,000 


91,000 

367,000 

7,000 


1,000,000        1,46.5,000         +   465,000 


+ 


13,000 

15.000 

6,000 


245,000         —       8,000 


64,000 
4,000 
2,000 


181,000         —     62,000 


From  Great  Britain 

592,000 

1,241,000 

+   649,000 

„      France 

13,000 

27,000 

+     14,000 

„      Germany 

56,000 

220,000 

+   164,000 

,,      United  States 

6,446,000 

10,976,000 

+  4,530,000 

„      Other  countries    ... 

30,000 

93,000 
12,557,000 

+     63,000 

Total 

7,137,000 

+  5,420,000 

Iron  and  steel  wire  not  mentioned  {except  fencing  wire').- 


From  Great  Britain        ...  46,000 

„      Germany 23,000 

,      United  States       ...  141,000 

Other  countries    ...  1,000 

Total         ...  ,   211,000 


52,000 

18,000 

197,000 

4,000 


40,000 
127,000 


+    167,000 


+  6,000 

—  .5,000 

+  56,000 

+  3,000 


Lighting  fixtures  of  metal,  including 
electi-ic  light  fixtures  of  metal. — 

From  Great  Britain  ...  19,000 

,,      Austria      ...  ...  2,000 

„      United  States  ...  354,000 

„      Other  countries  ...  10,000 


Total 

Asbestos  ma nufactures. — 

From  Great  Britain 
„  United  States 
,,      Other  countries 


385,000 


19,000 

174,000 

6,000 


Total         ...         199,000 

Plumbago,  ground  and  manufactured. — 

From  Great  Britain       ...  4,000 

„      United  States       ...  36,000 


Total 

Mica. — 

To  Great  Britain... 
„  United  States... 
„  Other  countries 

Total 

Electrical  apparatus.— 

To  Great  Britain 

„  Newfoundland 

„  United  States 

„  Other  countries 

Total 

India-rubber  mamifactu res.- 

To  Great  Britain... 
„  Newfoundland  ... 

,,  New  Zealand  ... 
,,  United  States... 
„  Japan  ... 
,,  Other  countries 

Total 

Machinery. — 

To  Great  Britain... 

„  Newfoundland 

„  New  Zealand  ... 

,,  Argrentina 

„  France 

„  United  States 

„  Other  countries 

Total 


40,000 

Exports. 

11,000 

287,000 
1,000 


299,000 


2,000 

3,000 

21,000 

2,000 

28,000 


9,000 
3,000 
8,000 
34,000 
2,000 


56,000 

30,000 
22000 
10,000 
8,000 
43,000 
238,000 
90,000 

441,000 


Increase  or 
decrease. 
Dollars.  Dollars. 


1910-11. 


185,000    -f-  19,000 
16,000    +   -9,000 


24,000 

2,000 

470,000 

11,000 


33,000 

212,000 

9,000 


254,000 


61,000 

247,000 

2,000 


9,0C0 

3,000 

110,000 

10,000 


31,000 
5,000 
4,000 

50,000 

3,000 


78,000 

19,000 

3,000 

8,000 

4,000 

570,000 

65,000 

747.000 


173,000     201,000    +  28,000 


+   5,000 
+  116,000 


+ 


1,000 


.507,000    +  122,000 


+  14,000 
+  38,000 
+   3,000 


+  55,000 


4,000  — 

39,000         -f       3,000 


43,000         +        3,000 


+  50.000 
—  40,000 
+  '  1,000 


310,000    +  11,000 


+ 


7,000 


+  89,000 

+   8,000 


132,000    +  104,000 


+ 


22,000 
2,000 
4,000 

16,000 
2,00i» 
3,000 


93,000         +     37,000 


+  48,000 

—  .3,000 

—  7,000 

—  39,000 
+  332,000 

—  25,000 


+  306.000 


271,000         +     60,000 


Electric  Cabs  in  Hamburg. — An  article  dealing  with 

the  working  expenses  of  electric  motor  vehicles,  particularly  in  the 
cab  department,  was  published  in  the  Technische  Rnndschaii,  of 
January  31st,  the  author  beings  Hrrr  Wendt,  of  Stettin.  It  is  stated 
that  the  working  results  of  the  Hamburg  Electric  Cab  Co.  show 
that  it  is  possible  largely  to  reduce  the  reserve  of  cabs  and  the 
costs  per  cab-mile  with  electrical  vehicles,  as  compared  with  the 
reserve  and  costs  incidental  to  petrol  cabs.  The  company  possesses 
a  fleet  of  88  battery  cabs  having  an  average  daily  performance  of 
8866  miles.  On  the  average  only  four  cabs  are  withdrawn  from 
service  for  repairs  and  maintenance,  and  notwithstanding  the  long 
daily  service  the  reserve  only  amounts  to  5  per  cent.  The  average 
life  of  the  positive  plates  of  the  batteries  is  10,230  miles,  and  that 
of  the  negatives  20,460  miles,  whilst  that  of  the  pneumatic  tires 
is  6,820  miles.  The  total  costs  are  returned  at  6id.  per  cab-mile. 
This  figure  includes  cost  of  energy  at  IJd.  per  KW.-hour,  main- 
tenance of  batteries,  material  and  repairs,  drivers'  wages,  general 
expenses  of  management,  insurance,  Xc,  4  per  cent,  interest  on 
capital  and  depreciation  of  cabs.  The  working  receipts  range  from 
7'68d.  to  9'6d.  per  cab-mile,  according  to  the  extent  to  which  the 
number  of  cabs  is  accommodated  to  the  demand,  and  to  the  lesser 
or  greater  length  of  idle  journeys  without  passengers.  It  is  con- 
sidered desirable  that  cabs  of  the  same  uniform  type  should  be 
employed  if  the  best  results  are  to  be  obtained  in  order  to  restrict 
the  cost  of  materials  and  replacements  to  a  minimum,  and  to  be 
able  to  teach  the  workmen  how  to  undertake  the  repairs.  As  petrol 
cabs  are  not  allowed  in  Hamburg  for  hygienic  reasons  and  for 
increasing  the  safety  of  traffic,  a  direct  comparison  with  such 
cabs  in  that  city  is  out  of  the  question.  The  author,  however,  does 
not  state  the  definite  financial  results  of  the  electric  cab  company, 
despite  the  four  years  of  working. 
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PROCEEDINGS    OP    INSTITUTIONS. 


eye   runninj?  in   neck  buHhea   with   a  very   «mall  ra/iial  clearance, 
amonntinK  to  leee  than  OOO.'j  in.       The   irajK^rtance  of  preventing 


The  Evolution  and  Present  Development  of  the  Turbine 

rninp. 

]iy  T)u.  Kdwaud  Hopkinson  and  Mr.  Alan  E.  L.  Chohlton. 

{Ahxiriirl   of  jtaper    read    hffovp.   the   INSTITUTIDX  01'  MErilANlCAIi 
ENfUNKKKS,  .Javviirij  \9t/i,  1!>12.) 

In  no  domain,  perhaps,  lias  the  turbine  rotary  principle  achieved 
jfreater  HUCcesH  in  the  last  low  years  than  that  of  hi^h-lift  pumpin^j, 
though  the  realisation  of  its  ])os8ibilities  of  such  duties,  by  some,  is 
perhaps  as  old  as,  or  older  than,  the  steam  turbine  itself. 

In  the  year  1875  Prof.  O.sborne  Reynolds  invented  a  turbine  pump 
of  the  series  type,  fitted  with  guide  vanes,  and  essential  features  of 
his  original  proposition  have  been  adopted  in  subsequent  practice 
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Fifi.  ?..— IIf.ai)  AND  Efficiency  Cckve«  at  600  h.p.m. 


Fio.  1. — Modern  Four-Chambek  Pump.    Section. 


this  leakage  is  very  preat  if  hiph  efficiency  is  to  be  secured.      The 
impeller  is  turned  all  over  outside  to  reduce  loss  by  akin  friction. 


A— J»«I? 


Fig.  \. — Mather  &  Pt.att  Mine  Drainage  Pump,  1911. 

Section. 


The  first  pump  of  which  records  and  tests  are  available  was  con- 
structed in  the  year  1887  by  the  firm  of  Mather  &  Platt  for  the 
Entrineeringr  Laboratory  of  the  Owens  College,  Manchester.  This 
pump  had  four  impellers  in  series,  and  gave  at  l,.50O  r.p.m.  a  total 
head  of  148  ft.,  or  37  ft.  per  chamber.  The  average  efficiency 
recorded  iu  the  tests  made  by  Prof.  Reynolds  was  58'5  per  cent. 

The  tests  of  Prof.  Reynolds  proved  the  capability  of  the  pump 
to  perform  many  duties,  previously  thought  impossible  by  centri- 
fugal pumps,  and  in  18'.l.3  the  firm  of  Mather  &  Platt  took  up  its 
commercial  manufacture. 

A  modern  four-chamber  pump  is  shown  in  longitudinal  section 
in  fig.  1  :  its  guide  vanes  and  its  impeller  in  fig.  2.  Construction- 
ally  this  pump  difl'ers  principally  from  the  earli.er  designs,  in  that 
the  extended  suction  end  is  shortened,  and  is  similar  to  the  delivery 
end.  This  enables  various  classes  of  drives,  motor,  belt  or  steam 
turbines,  to  be  better  negotiated  with  a  standard  pattern.  Succes- 
sive chambers,  instead  of  being  secured  to  their  neighbours  by  bolts 
and  flanges,  are  held  together  by  long  bolts  extending  the  entire 
length  of  the  pump  body  and  held  only  at  the  two  ends  (suction 
and  delivery). 


Fig.  2.— Gdide  Vanes  ani»  Impeller  of  Pump. 


The  impeller  is  of  the  shrouded  type,  having  vanes  bent  well 
backwards,  and  the  guide  passages  are  longer  and  more  correctly 
divergent,  whilst  the  return  way  to  the  eye  of  the  next  impeller 
is  of  a  curved  form  and  more  in  line  and  continuous  with  the  re- 
ceptive ports,  thus  preventing  the  abrupt  right  angle  turn  through 
the  casing  obtaining  in  the  Reynolds  pump.  The  losses  in  the 
Reynolds  impeller  through  side  friction  in  its  casing  are  obviated, 
and  any  leakage  from  the  periphery  back  to  the  suction  is  prevented 
or  greatly  minimised  by  the  outer  circumference  of  the  impeller 


and  with  the  same  object  it  is  usual  to  use  as  many  wheels  as  the 
circumstances  will  otherwise  allow  of. 

The  end  or  axial  balance  of  the  impellers  is  obtained  by  the  ante- 
matic  device  shown,  which  acts  well  in  practice,  and  compensates 
for  wear  and  variable  leakage  taking  place  in  the  pump.  In  other 
respects  the  ari-angement,  direction  of  flow  of  water,  and  assemblage 
of  the  pump  are  the  same  as  in  the  original  blather- Reynolds  pump. 
Representative  curves  of  head  and  efficiency  of  such  a  pump  axe 
shown  in  fig.  3. 

A  set  constructed  for  the  engineering  laboratory  of  the  Univer- 
sity of  Cambridge,  in  1 900,  consisted  of  a  pump  at  one  end,  a  turbine 
at  the  other  end,  and  an  electricmotor  between  them. 

A  similar  combination  was  made  use  of  later  for  actual  installa- 
tions, amongst  others  at  the  Newcastle  electric  power  station,  for 
circulating  the  condensing  water.  The  pump  raised  and  forced 
water  from  the  river  to  the  condenser  in  the  electric  generating 
station  in  the  town,  the  return  flow  to  the  river  passing  through 
and  driving  the  turbine,  and  the  loss  being  made  up  by  the  electric 
motor  in  between. 

Figs.  4  and  5  shows  a  series  turbine  pump  lately  constructed  for 
mine  drainage.  It  is  probably  the  mine  pump  with  the  largest 
capacity  yet  constructed.  This  pump  is  capable  of  delivering 
2.500  gallons  per  minute  to  a  Jieight  of  2,000  ft.  when  running  at  a 
speed  of  1,4.50  K.P  M.,  and  absorbs  over   1,900  H.p,  at  the   spindle. 


Fig.  ").— Mine-Drainage  Pi  mp,  1911. 

It  is  operated  by  a  three-phase  motor  at  2,500  volts,  direct  oonpled 
through  a  flexible  coupling  of  the  pin  and  rubber-bush  type. 

The  pump  has  seven  impellers  arranged  in  series,  working  in 
chambers,  following  each  other,  and  not  as  is  sometimes  done  for 
such  high  heads  by  arranging  the  imjiellers  back  to  back,  with  the 
intention  thus  to  balance  the  end-pressure.  The  series  impellers 
are  constructed  of  phosphor-bronze,  and  are  mounted  on  a  shaft  of 
extra  large  diameter,  to  prevent  sag  in  the  middle  and  allow  of 
fine  clearance  in  the  neck  rings  at  the  eyes  of  the  impellers,  thus 
reducing  leakage.  The  guide-vanes  into  which  the  impellers  dis- 
charge are  large  castings  ot  special  bronze,  double-sided  and  cast  in 
one  piece,  thus  securing  increased  rigidity. 

The  intermediate  clamibers  have  the  return  passages  from  the 
periphery  to  the  suction  of  the  next  impeller  cast  in.  They  are  of 
cast-iron,  and   have  feet  cast  on,  which,  resting   on  the   planed 
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surface  of  the  bedplate,  support  and  keep  the  whole  pnmp  in  true 
aligrnment,  a  precaution  more  necehsary  when  the  length  of  the 
pump  is  as  great  as  in  this  case.  The  construction  also  facilitates 
the  stripping  and  rebuilding  of  large  pumps.  There  is  only  one 
exterior  bearing,  in  the  form  of  a  separate  pedestal  standing  on  and 
bolted  to  the  main  bedplate  at  the  suction  end.  The  reason  for 
this  bearing  being  separate  and  of  such  a  solid  form  and  not  over- 
hung from  the  pump-casing,  as  in  the  more  standard  form  of 
smaller  pumps,  is  due  to  the  large  power  transmitted  through  the 
pump  shaft  at  a  high  speed.  There  is  a  water-logging  passage  to 
the  shaft  at  the  suction  stuffing-box  to  prevent  air  leakage. 

At  the  delivery  end  of  the  pump  there  is  an  internal  auto- 
matically grease-lubricated  bearing  and  a  differential  end  balance- 
plate  readily  accessible  for  examination  and  adjustment,  a  great 
advantage  with  dirty  waters.  This  construction  obviates  the  dis- 
advantages of  a  gland  at  the  delivery  end,  subject  to  the  full  head 


Fio.  6. — Electbically-Dbiven  Boiler  Feed  Pump, 
SHOWING  Impellers. 


Fig.  7. — Boiler  Feed  Pump,  with  Guide-plates  in 

Position. 


pressure,  with  its  attendant  leakage  and  cutting  of  shaft.  The 
lubrication  of  the  internal  bearings  is  effected  by  a  piston  worked 
by  the  head  pressure  pumped  against. 

Figs.  6  and  7  show  an  electrically-driven  boiler  feed-pump,  con- 
sisting of  two  six-chamber  pumps  in  series,  of  the  split-body  type, 
allowing  of  the  whole  of  the  inside  impellers,  shaft  and  guides  being 
taken  out  together  when  the  top  half -cover  is  removed.  This  is  a 
much  simpler  and  quicker  operation  than  taking  adrift  a  standard 
type,  but  it  is  a  more  expensive  form  of  construction. 

The  difficulty  in  such  a  design  is  to  deal  with  the  260  lb.  per 
sq.  in.  internal  water  pressure  on  the  split  joint.  Reference  to  the 
illustration  will  show  how  this  is  accomplished.  It  will  be  seen 
that  the  impellers  are  surrounded  by  guide  plates,  put  on  in  halves 
and  bolted  together,  and  the  whole  is  then  placed  in  a  casing 
divided  in  the  middle  horizontal  plane.  The  casing  is  provided 
with  as  many  dividing  ribs  as  there  are  impellers.  Turned  bosses 
on  the  guide  disks  rest  in  suitably  machined  seats  in  the  dividing 
ribs.  The  top  cover  is  bolted  on  to  secure  them  in  their  places,  and 
they  are  prevented  from  rotating  by  pins.  The  main  joint  against 
heavy  pressures  is  thus  a  plain  one  and  of  great  rigidity,  and  can 
easily  be  maintained  tight.  The  capacity  of  the  pumps  shown  is 
140  gallons  per  minute,  260  A),  per  eq.  in.  delivery  pressure  at 
1,270  E.P.M. 


The  Institute  of  Metals. 

At  the  annual  meeting  of  the  Institute  of  Motalo  held  recently  in 
London  the  question  of  the  utility  of  the  Institute  to  practical  men 
was  again  raised.  Sir  Gerard  Muntz,  in  acknowledging  a  vote  of 
thanks  accorded  to  him  on  vacating  the  office  of  President  after 
serving  in  it  with  distinction  for  two  years,  referred  to  criticism  in 
the  Press  and  elsewhere  as  to  the  utility  of  the  Institute,  and  to  the 
suggestion  that  it  had  drifted  too  much  on  the  scientific  side. 
Now  that  he  was  no  longer  President  he  could  say,  speaking  as  a 
manufacturer  with  many  years'  experience  behind  him,  that  far 
from  being  too  scientific,  the  Institute  had  yet  a  long  way  to  go  in 
the  scientific  direction.  The  manufacturer  would  be  the  first  to 
criticise  such  a  tendency,  and  in  his  turn  would  give  a  practical 
answer  to  the  papers  of  the  scientist.  His  opinion  was  that  the 
Institute  had  done  an  enormous  amount  of  useful  work  for  the 
practical  man,  and  that  it  would  become  more  and  more  valuable 
to  the  scientific  and  the  practical  men,  who  by  working  together 
could  be  of  great  mutual  assistance  to  each  ..;tber. 

That  may  be  regarded  as  Sir  Gerard's  apologia,  and  it  is  no  easy 
matter  to  find  fault  with  the  manufacturers'  or  users'  point  of 
view  upon  such  a  matter  when  expressed  by  so  distinguished  a 
representative  as  Sir  Gerard  Muntz.  Criticism  has  been  directed 
against  the  Institute  on  several  occasions  because  of  the  undue 
proportion  of  what,  without  offence,  may  fairly  be  called  academic 
papers,  but  judging  from  the  list  of  papers  and  authors  at  the 
London  meeting  this  criticism  has  been  without  beneficial  effect. 
Practically  all  the  papers  were  academic  rather  than  works  papers. 
It  is  true  that,  more  than  in  the  past,  science  must  come  to  the  aid 
of  industry,  but  it  is  also  equally  true  that  a  study  of  the  results 
obtained  in  practice  is  of  as  great  importance  as  a  theoretical  dis- 
cussion before  practical  trial.  If  the  Institute  continues  to  be 
mainly  the  mouthpiece  of  the  research  laboratories  of  our  colleges 
\'^  is  doomed  to  comparative  failure,  and  the  Council  will  be  well 
advised  to  make  efforts  to  secure  practical  papers  and  practical 
discussions  to  supplement  their  present  type.  Further,  it  is  to  be 
hoped  that  the  practical  members  will  not  hesitate  to  ask  the 
readers  of  academic  papers  to  state  clearly  in  what  direction  the 
scientific  principles  and  data  described  can  be  applied  to  works 
practice. 

To  the  unusually  interesting  inaugural  address  prepared  by  Prof. 
William  Gowland,  the  new  President, with  whom  genuine  sympathy 
was  felt  in  his  enforced  absence  from  the  meeting  through  illnesc, 
only  a  passing  reference  need  be  made  here.  Prof.  Gowland  main- 
tained that  till  the  rise  of  Greek  and  Roman  civilisation,  but  little 
use  was  made  of  metals  which  must  have  been  first  known  to  the 
men  inhabiting  the  localities  in  which  they  occurred.  His  main 
thesis,  however,  was  to  emphasise  the  idea  that  "the  influence  of 
copper,  and  particularly  of  bronze,  is  an  element  which  has  played 
a  greater  part  in  the  civilisation  of  Europe  than  that  of  any 
other  metal,"  and  in  the  development  of  this  he  gave  a  mass  of 
valuable  information  about  the  discovery,  working  and  use  of 
alloys. 

The  first  paper  taken  was  by  Mr.  Arnold  Philip,  the  Admiralty 
chemist,  and  dealt  with  the  corrosion  of  condenser  tubes  by  contact 
with  electro-negative  substances,  this  constituting  the  first  part  of 
a  series  of  contributions  to  the  history  of  corrosion  that  the  author 
has  promised  to  present  to  the  Institute  of  Metals.  Mr.  Philip's 
paper  revealed  a  very  satisfactory  condition  of  affairs  concerning 
the  millions  of  tubes  in  use  in  the  Royal  Navy,  which  have  been 
systematically  preserved  by  the  presence  of  electro-positive  metals 
placed  near  and  in  metallic  connection  with  them.  Mr.  Philip  said 
that,  though  10  per  cent,  of  the  failures  referred  to  by  him  appeared 
mysterious,  it  was  quite  possible  that  the  lack  of  any  ostensible 
cause  for  the  corrosion  in  these  instances  was  due  to  the  absence 
of  fuller  detail  as  to  whether  the  tubes  had  been  exposed  to 
contact  with  electro-negative  materials,  such  as  coal,  iron  and  the 
like.  In  the  second  place,  when  condensers  were  not  in  use,  it  was 
only  sometimes  that  they  were  dried  out  by  steam,  whilst  in  others 
the  water  was  merely  drained  off.  He  believed  both  causes  had 
much  to  do  with  failures,  but  that  the  electrolytic  action  of 
particles  resting  in  the  tubes  was  more  important  in  producing 
corrosion  than  the  layer  of  salt  water  left  on  "draining  off  "  the 
condenser.  In  his  own  experience,  90  per  cent,  of  the  tubes  gave 
out  along  the  bottom,  but  this  experience  was  based  solely  on  bad 
cases  of  corrosion,  as  minor  ones  were  not  referred  to  him,  so  that  it 
was  quite  possible  that  the  experience  of  others  on  this  matter  might 
be  different. 

Mb.  G.  D.  Bengough,  who  opened  the  discussion,  said  that  in  his 
opinion  the  electrolytic  theory  of  corrosion  was  sufficient  to 
account  for  all  the  cases  of  corrosion  within  his  experience.  That 
is  a  very  important  point,  because  in  certain  quarters  that  theory 
has  not  received  approval.  Mr.  Bengough  pointed  out  that  as  far 
as  Admiralty  brass  (copper  70  parts,  tin  1  part  and  zinc  29  parts) 
was  concerned  there  were  very  few  cases  of  corrosion.  All  that 
seemed  to  be  necessary  was  that  they  should  evolve  some  sort  of 
cheaper  metal  which  would  resist  corrosion  as  well  as  Admiralty 
brass. 

Mr.  a,  E.  Seaton  called  attention  to  the  fact  that  there  were  no 
complaints  of  defective  tubes  in  the  Navy.  The  investigations 
which  had  taken  place  would  help  the  work  of  the  Corrosion  Com- 
mittee, and  he  had  great  hopes  from  the  work  which  was  now  to 
be  put  in  hand. 

Mr.  Anderson  said  there  was  reason  to  believe  that  the  means 
of  preventing  corrosion  would  be  found  in  an  electrical  method. 
He  was  astonished  that  corrosion  troubles  were  so  rare  in  Admiralty 
practice,  as  in  the  last  three  months  ha  had  become  acquainted 
with  60  to  70  cases,  in  many  of  which  protective  devices  as  men- 
tioned by  the  author  were  in  use.  A  great  many  of  these  had 
been  in  power  stations  and  in  the  mercantile  marine,  but  an 
appreoiable  proportion  of  the  tubes  had  been  of  Admiralty  mixture. 
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It  mifi'ht  be  taken  from  the  information  piven  that,  althou{,'h  nuch 
casefi  were  rare,  the  Admiralty  mixture  tuVjea  were  Ktill  lial^le  to 
coiro.yion  and  pitting-  in  the  absence  of  an  electropoHitive  maps. 
He  atrreed  with  the  authorti  view  that  no  matter  how  efficient  the 
protective  mat-s  mipht  be,  its  effect  could  not  be  attained  unless 
pood  metallic  contact  existed  between  the  tube  to  be  protected,  and 
the  protective  mass.  He  would  like  to  know  what  means,  if  any, 
were  used  to  ensure  such  contact.  In  his  (the  speaker's)  system 
the  plan  adopted  was  to  provide  each  tube  with  a  soft  metal  washer, 
placed  in  the  stulfinjr-box  on  the  top  of  the  ordinary  pa^kinp,  which 
"when  screwed  up  afforded  ample  contact  between  each  separate 
tube  and  the  tube- plate.  It  would  also  be  of  interest  if  the  author 
could  pive  any  particulars  of  the  current  conveyed  to  the  tubes  by 
the  protective  blocks  employed.  lie  had  recently  been  watchinp 
the  behaviour  of  blocks  fitted  to  a  condenser  in  such  a  way  that 
the  electric  current  generated  could  be  measured.  The  results 
showed  that  the  current  generated  per  block  ranped  from  i  to 
1  i  amperes,  and  that  the  averape  current  in  the  condenser  was 
about  8.t  the  rate  of  1  ampere  per  1,000  sq.  ft.  of  surface.  Pits 
mipht  occur  in  any  position,  and  in  his  experience  it  was  rather 
the  exception  to  find  them  confined  to  any  one  latitude.  This  did 
not  preclude  the  idea  that  even  in  other  positions  than  the  bottom, 
electro-nepative  particles  mipht  have  attached  themselves  to  the 
inside.  It  was  found,  however,  that  in  many  cases  attacked  tubes 
were  completely  and  evenly  lined  with  ferric  oxide  all  over,  with 
local  perforations.  His  own  view  was  that  stray  currents  had  a 
great  influence  on  the  corrosion  of  condenser-tubes,  and  mipht 
safely  be  assumed  to  account  for  a  larper  proportion  of  the  mys- 
terious cases.  Generally,  however,  sea-goinp  engineers  were  not 
provided  with  instruments  which  would  detect  them. 

Mr.  E.  L.  Rhead  said  that  the  possibility  of  electrolytic  dis- 
turbances arisinp  from  the  gases  liberated  from  the  water  was  as 
great  as  it  was  in  the  case  of  solid  bodies.  Solids  deposited  in  a 
tube  were  centres  from  which  gases  were  liberated.  The  question 
was  not  one  concerning  any  gas  in  particular,  but  all  gases  liberated 
in  contact  with  the  tube  would  promote  corrosion.  In  boiler  prac- 
tice, for  instance,  it  was  found  that  corrosion  was  especially  pre- 
valent when  the  feed  was  drawn  from  water  contaminated  by 
sewage.  Corrosion  did  not  usually  extend  to  all  parts  of  a  tube, 
but  was  most  prevalent  where  the  water  entered,  which  was  just 
what  would  be  expected  if  gases  were  liberated,  and  acted  as  the 
effective  cause.  In  the  case  of  corrosion  of  turbine-driven  pro- 
pellers, it  had  been  found  that  this  was  specially  prevalent  in 
areas  of  reduced  pressure.  It  was  here  that  gases  would  be  liberated, 
and  he  believed  that  the  erosion  was  due  to  this,  and  not  to  the 
velocity  or  pressure  of  the  water. 

Me.  Philip,  in  reply,  expressed  his  agreement  with  the  view  that 
stray  currents  might  be  an  effective  cause  of  the  damage  in  some 
cases  of  corrosion  ;  but  he  did  not  think  it  was  so  frequently 
responsible,  as  was  the  contact  of  electro-negative  substances  with 
the  tube.  He  had  called  attention  in  his  paper  to  the  ill  effects 
attending  the  practice  of  merely  draining  off  condensers  when 
putting  them  out  of  use.  The  patches  of  corrosion,  when  at  the 
bottom  of  the  tubes,  Were  always  elongated.  In  view  of  the  facts 
brought  forward,  he  had  proposed  the  use  of  vertical  tubes,  but 
the  practical  necessity  of  maintaining  accessibility  made  these  diffi- 
cult to  adopt  at  sea. 

Prof.  Turner  then  read  his  paper  on  "  The  Behaviour  of  Certain 
Alloys  when  Heated  in  Vacuo,"  in  which  he  showed  that  by 
heating  brass  in  vacuo  a  separation  of  the  zinc  and  copper  could 
be  effected  in  a  very  short  time.  Other  alloys  were  also  investi- 
gated. As  the  result  of  certain  experiments,  he  suggested  that  the 
process  described  by  him  might  prove  industrially  valuable  in 
refining  crude  copper. 

Mr.  Vaughan  Hughes,  who  took  part  in  the  discussion  on  the 
paper,  referred  to  some  work  of  his  on  incandescent  lamps  in  the 
early  eighties,  when  he  found  that  in  such  vacua  as  were  used  even 
platinum  would  vaporise  at  comparatively  low  temperatures.  This 
fact  had  made  it  necessary  to  reduce  the  area  of  the  platinum 
exposed.  Other  metals,  such  as  copper,  nickel,  and  the  like,  were 
completely  volatilised  in  the  same  conditions. 

Db.  Walter  Rosenhain  next  presented  a  paper  in  which  he 
drew  attention  to  the  confusion  which  existed  at  the  present  time 
in  the  nomenclature  of  alloys  ;  the  name  of  an  alloy,  he  said,  con- 
veyed no  indication  of  the  true  nature  of  the  material,  and  was  in 
some  cases  quite  misleading.  These  remarks  did  not  apply  so  much 
to  the  well-known  alloys,  such  as  Muntz  metal,  naval  brass,  and 
similar  alloys.  When,  however,  an  alloy  consisting  essentially  of 
copper  and  zinc,  and  containinp  not  more  than  02  per  cent,  of 
manganese,  was  described  as  "  manganese  bronze,"  the  need  for 
some  reform  in  the  nomenclature  became  evident.  There  were  also 
no  clear  demarcations  between  such  terms  as  "  brass  "  and  '"  bronze." 
Much  confusion  existed  as  to  the  proup  of  alloys  of  copper,  zinc 
and  nickel,  some  of  which  were  known  as  "German  silver."  The 
alloys  of  aluminium  with  copper  also  presented  difficulty.  The 
object  aimed  at,  concluded  the  author,  would  not  ))e  to  introduce 
exact  technical  names  into  general  commercial  use,  so  much  as  to 
provide  the  engineer,  in  drawing  up  his  specifications,  and  the 
analytical  chemist  in  testing  material  under  these  specifications, 
with  a  clear  set  of  names  by  which  the  general  type  of  alloys  could 
be  distinguished. 

Another  paper  to  which  brief  reference  should  be  made  is  that 
presented  by  Mr.  R.  H.  Greaves,  who  exjilained  the  influence  of 
oxygen  on  copper  containing  arsenic  or  antimony.  The  alloys  were 
prepared  synthetically  from  pure  electrolytic  copper.  Oxygen  was 
introduced  as  cupric  oxide,  and  arsenic  or  antimony  was  added  in 
the  form  of  a  rich  alloy  with  copper.  It  was  found  that  with 
constant  arsenic,  addition  of  oxygen  causes  no  marktd  difl'erence 
to  the  malleability  until  a  certain  limit  (depending  on  the  arsenic 
present)  is  reached  ;  above  this  point  the  malleability  falls  off,  and 


with  still  more  oxypen  th',Te  i.-i  a  rripio  (;<--.'Ti<jraiioii  of  tri'-  ii:'.-:al, 
which  becomeft  cold -fchort.  The  addition  of  arsenic  or  antimony  to 
pure  copfXT  hardens  it  ;  the  effect  of  either  on  '  / 

oxygen   is  first  to  diminish  and  then  increase  ^e 

addition  of  oxygen  to  arsenical  copper  in  without  any  marked 
influence  on  the  hardness  until  it  reaches  a  limit  depending  on  the 
percentage  of  arsenic,  when  the  hardnesH  rapidly  increaeee.  Thiu 
copper  with  04  per  cent,  arnenic  and  ()"6  r>er  cent,  oxygen  is 
quite  as  soft  as.  if  not  a  little  softer  than,  a  fcimilar  m'-tal  free 
from  oxygen.     The  limit  of  the  percentage  of  oijg  n  does 

not  noticeably  affect  the  hardness  rises  to  about  '  ,  r  cent, 
as  the  arsenic  increases  to  OT)  per  cent.  Antimony  first  diminlebes 
and  afterwards  increases  the  hardness  of  copper  containinp  oxyg»>n, 
while  quite  a  low  percentage  of  oxygen  lx;piu8  to  harden  copper 
containing  antimony.  Sir  Gerard  Muntz  f-aid  that  he  had  also 
called  attention  to  the  influence  which  oxygen  had  on  copper,  and 
Mr.  Greaves'B  results  to  a  large  extent  confinned  bis  own. 


Dynamos  for  Motor  Road  Vehicle  Lighting. 

By  J,  D.  MoRGAy,  A.I.E.E. 

(Abstraet  of  paper  read  hefme  the  IXSTITUTION  OK  ELECTRICAL 
Engineers,  at  Birvdnqham,  January  lOtk,  1912.) 

During  the  past  few  years  serious  attertion  has  been  directed  to 
the  development  of  electric  liphtinp  systems  for  motor  road 
vehicles,  as  it  is  widely  recognised  that  something  superior  to 
the  ordinary  methods  of  oil  and  acetylene  lighting  is  urgently 
needed.  By  common  consent,  the  use  of  a  battery  alone  for  pro- 
viding current  is  unsuitable,  and  a  dynamo  is  essential. 

The  principal  conditions  to  be  complied  with  are  :  (a)  That  the 
dynamo  must  be  capable  of  maintaining  a  practically  constant 
voltage  over  a  wide  range  of  speed  variation  and  under  different 
loads  ;  and  (i)  if  voltage  variations  are  unavoidable,  the  amount 
of  variation  must  not  seriously  affect  the  brightness  of  the  lamps. 
Regarding  the  first  condition,  it  is  usual  to  arrange  for  the  dynamo 
to  supply  current  at  the  normal  voltage  when  the  vehicle  is  moving 
at  the  rate  of  from  10  to  15  miles  per  hour,  and  to  maintain  the 
voltage  constant,  or  as  nearly  constant  as  possible,  at  all  superior 
speeds,  which  may  reach  50  to  (JO  miles  per  hour.  When  the  vehicle 
is  at  rest  or  traveilmg  below  10  milts  per  hour,  the  current  is 
supplied  entirely  or  for  the  greater  part  by  a  battery  arranged  in 
parallel  with  the  dynamo  circuit.  Rfgarding  the  second  condition, 
it  is  known  that  in  metal-filament  lamps  a  small  increase  above  the 
normal  voltage  is  attended  by  a  relatively  large  increase  of  bright- 
ness. An  experiment  on  a  4-Tolt  lamp  showed  that  an  increase  of 
the  voltage  from  4  to  5  caused  the  candle-power  to  increase  froin 
3-6  to  8. 

Several  attempts  have  been  made  to  construct  machines  in  which 
a  series  compensating  winding  is  used,  the  idea  being  to  diminish 
the  strength  of  the  field  progressively  by  the  current  in  such 
winding  after  the  normal  voltage  has  been  reached.  Obviously  a 
constant  voltage  cannot  be  obtained,  but  what  is  aimed  at  is  to 
keep  the  voltage  variation  within  practical  limits  over  a  given 
range  of  speed  variation.  A  machine  embodying  this  principle  for 
road  vehicle  lighting  is  produced  by  Messrs.  Bleriot,  Ltd.,  and  is 
illustrated  diagrammatically  in  fig.  1.  The  shunt  winding  a  is 
connected  across  the  external  circuit,  and  the  current  leaving  the 
armature  passes  through  the  series  winding  b  before  reaching  the 
shunt  winding.  A  centrifugal  switch  at  c  closes  the  external 
circuit  when  a  certain  speed  is  attained.  By  the  Bleriot  method  a 
much  larger  voltage  variation  can  be  produced  at  the  brushes  than 
is  experienced  in  the  external  circuit,  and  the  current  through  the 
shunt  winding  is  subject  to  smaller  fluctuations  than  it  would  be  if 
connected  across  the  brushes.  Consequently  a  greater  compensating 
effect  can  be  obtained  from  the  series  winding  than  would  other- 
wise be  possible.  Between  the  speeds  of  1,600  and  4,000  revs,  per 
minute  the  voltage  rose  from  10'5  to  IS  75,  and  the  current 
increased  from  6  to  18  amperes.  Over  the  same  range  of  speed 
variation  the  voltage  at  the  brushes  rose  from  ITS  to  1075.  The 
increasing  difference  between  the  two  voltage  curves  illustrates 
clearly  the  usefulness  of  the  arrangement  of  the  windings  in  the 
Bleriot  machine  for  regulation  purposes. 

As  a  result  of  the  test  it  may  be  urged  that  the  performance  of 
the  Bleriot  machine  was  not  satisfactory.  The  regulation  of  the 
machine  is  dependent  on  the  condition  of  the  battery.  With  the 
battery  ^un  down  superior  regulation  was  experienced,  but  when 
the  battery  approached  the  fully  charged  condition  the  voltage  in 
the  external  circuit  increased  without  increase  of  speed.  The  best 
results  as  regards  steadiness  of  voltage  are  obtained  when  the 
maximum  output  does  not  exceed  the  consumption  by  more  than 
about  2  or  3  amperes.  With  some  batteries  this  figure  may  be 
iucreised,  but  in  all  cases  a  heavy  charging  current  should  be 
avoided. 

All  machines  w!  ich  are  regulated  automatically  by  an  increase 
of  current  in  some  part  of  the  system  which  is  in  communication 
with  the  external  circuit  appear  to  be  useless  without  a  battery. 

An  exceedingly  good  and  interesting  machine  of  the  interbrush 
type  is  that  of  Messrs.  Trier  i:  Martin,  which  is  illustrated  diagram- 
matically in  fig.  2.  The  machine  is  of  two-pole  shunt-wound  con- 
struction, and  is  provided  with  a  pair  of  intermediate  brushes  a  a' 
placed  midway  between  the  ordinary  main  brushes  h  h'.  The  main 
and  iuterbiushes  are  connecttd  together  through  resistances  c. 
The  arrangement  differs  from  the  more  familiar  Leitner  arrange- 
ment in  that  the  interbrushes  are  connected  to  the  main  brushes 
instead  of  to  the  field  windings.  The  makers  describe  the  action 
of  the  macLine  in  their  patent  specification  as  follows : — "  As 
b  is  the  negative  and  //  the  positive  brush,  the  current  in  the  re- 
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sistance  conncctiiijr  the  main  brush  //  with  the  auxiliary  brush  a' 
will,  when  the  machine  is  runuingr  on  open  circuit,  flow  from  b'  to 
(/'  and.  in  the  resistance  connecting:  the  other  pair  of  brushes,  will 
How  from  a  to  h.  The  eflFect  of  these  currents,  which,  of  course, 
also  flow  in  the  armature  coils  between  //  and  a',  and  a  and  h,  is  to 
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machine  is  used  the  output  of  which  is  largely  in  excess  of  the 
demand.     Using  the  head  lights  only,  the  maximum  volts  increased 
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strengthen  the  main  field.  As  the  load  increases,  an  armature  re- 
action is  set  up  which  displaces  the  axis  of  the  field  forward,  and 
by  80  doing  reduces  the  current  in  the  resistances  c,  and,  conse- 
quently, the  magnetic  field  is  also  reduced.  When  the  axis  of  the 
magnetic  field  is  displaced  by  46°,  there  will  be  no  current  at  all 
between  the  main  and  auxiliary  brushes,  as  they  will  then  be  at 
equal  potentials.  A  further  displacement  of  the  magnetic  field  due 
to  increasing  load  and  speed  will  cause  a  current  to  flow  again 
between  the  main  and  auxiliary  brushes,  but  such  current  will  now 
be  in  the  reverse  direction,  and  its  effect  will  be  to  weaken  the 
main  field  instead  of  to  strengthen  it.  Thus  the  output  of  the 
dynamo  becomes  self-regulating." 

The  performance  of  the  machine  is  illustrated  in  fig.  3.  In  the 
tests  an  8-volt  battery  was  used.  The  output  rapidly  rises  until  a 
speed  of  about  1,600  R  p.m.  is  reached.  Above  this  speed  the  output 
rises  very  slowly  and  keeps  within  a  practical  limit.  As  with 
other  self-regulating  machines,  a  battery  is  essential,  and  the 
maximum  voltage  and  current  obtained  depend  to  some  extent 
on  the  condition  of  the  battery.  The  variations  with  changes  in 
lamp  load  are  insignificant.  With  lamps  consuming  4^  amperes  the 
maximum  current  given  by  the  machine  was  8  amperes. 

Another  interesting  machine  is  the  Midgley-Vandervell,  or  C.  A.V. 
machine.  This  is  of  the  type  with  which  electrical  engineers  have 
been  familiarised  by  the  Rosenberg  machine,  depending  for  its  self- 
regulating  property  upon  the  short-circuiting  of  certain  armature 
windings.  The  principle  of  the  C.A.V.  machine  is  illustrated  in 
fig.  4,  where  the  upper  view  shows  the  connections  and  the  lower 
one  the  magnetic  system  alone.  Two  opposite  pairs  of  poles  a  and 
I  are  united  by  the  body  c.  The  poles  a  are  provided  with  shunt 
windings,  whilst  the  poles  b  are  left  unwound.  Current  is  supplied 
to  the  external  circuit  by  the  armature  windings  under  the  poles  b 
through  brushes  d,  and  the  armature  is  wound  in  such  a  manner 
that  the  brushes  also  short-circrit  armature  coils  lying  in  the 
neighbourhood  of  the  leaving  edges  of  the  poles  a.  The  initial 
path  of  the  magnetic  flux  is  indicated  diagrammatically  by  the 
thin  dotted  lines  in  the  lower  figure.  When  the  current  in  the 
^hort-circuited  coils  reaches  a  certain  value,  the  magnetism  asso- 
ciated with  them  appears  to  break  down  the  principal  flux  at  the 
parts  adjacent  to  those  coils,  and  causes  the  flux  to  swing  into 
opposite  quadrants  as  indicated  by  the  thick  dotted  lines  in  the 
figure.  At  this  stage  the  machine  becomes  self-rfgulating,  as  the 
cress-magnetisation  due  to  the  armature  coils  under  the  poles  b 
counteracts  the  principal  flux,  and  so  progressively  weakens  the 
field  as  the  speed  increases.  This  action  proceeds  to  a  limit  beyond 
which,  under  a  given  load,  the  voltage  and  current  are  constant  at 
all  speeds. 

The  above  explanation  is  based  upon  information  contained  in 
the  inventors'  patent  specification,  but  whilst  apparently  satisfac- 
tory as  a  general  guide  to  the  action  of  the  machine,  it  does  not 
appear  to  be  complete,  for  long  before  a  marked  change  occurs  in 
the  disposition  of  the  flux,  current  is  supplied  to  the  external 
circuit,  which  suggests  that  the  two  dispositions  of  flux  shown  in 
the  figure  exist  concurrently  at  all  sperds. 

The  behaviour  of  a  machine  in  practice  is  shown  by  the  diagram 
in  fig.  .5,  which  is  representative  of  a  large  number  of  tests  with  the 
machine  coupled  to  a  battery  and  lamps  as  in  service  conditions. 
When  the  maximum  voltage  is  reached  it  remains  remarkably 
steady.  A  drop  is  shown  in  current  at  the  higher  speeds.  This  is 
probably  due  to  defective  brush  contacts.  It  will  be  observed  that 
the  maximum  current  directed  into  the  battery  was  V2  amperes. 
With  such  a  small  charging  current  a  practically  uniform  condition 
is  maintained  in  the  battery,  and  the  latter  is,  therefore,  not  so 
likely  to  interfere  with  the  regulation  of  the  machine  as  when  a 


from  13  to  13"5,  and  using  the  side  and  tail  lights  only,  the  maxi- 
mum volts  rose  to  14. 

When  a  battery  is  used,  an  increase  of  voltage  is  attended  by  a 
proportionately  larger  increase  of  current  passing  through  and  from 
the  machine,  and  in  consequence  self  regulation  can  be  obtained. 
This  fact  is  of  great  importance,  inasmuch  as  it  makes  the  battery 
an  indispensable  part  of  the  equipment. 

Another  interesting  self-regulating  system  is  that  of  Grob,  showi> 
in  fig.  6.  The  machine  a  is  separately  excited  by  a  battery  b,  and 
the  field  windings  c  are  connected  between  the  positive  poles  of  the 
battery  and  machine  respectively.  With  increase  of  voltage  across 
the  brushes  the  difference  of  potential  at  the  ends  of  the  windings 
diminishes,  and  in  consequence  the  strength  of  the  field  diminishes. 
This  action  rapidly  proceeds  to  a  limit  above  which  the  voltage  and 
output  of  the  machine  under  a  given  load  remain  fairly  constant  at 
all  speeds.  The  system  appears  to  be  capable  of  giving  good  results, 
but  it  possesses  the  serious  disadvantage  that  a  battery  of  twice  the 
normal  size  must  be  carried  in  order  that  one-half  may  be  charged 
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whilst  the  other  half  is  in  service.  Further,  the  permanent  or 
residual  magnetism  of  the  machine  seems  to  prevent  a  perfectly 
steady  voltage  from  being  obtained. 

Mechanically  regulated  dynamos  depend  for  their  action  upon 
some  moving  part.  In  one  machine  the  armature  is  moved  axially 
by  a  governor,  so  that  the  number  of  lines  cut  by  the  armature 
winding  varies  practically  inversely  as  the  speed.  In  another 
machine  the  air-gap  is  widened  or  contracted,  either  by  the  use  of 
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governor-controlled  hinged  pole-pieces,  or  by  a  conically-shaped 
armature  which  moves  axially  under  the  action  of  a  governor 
between  conically-shaped  pole-pieces.  Sliding  masses  of  iron  for 
varying  the  flux  through  the  pole-pieces  have  also  been  proposed. 
The  idea  of  shifting  the  brushes  automatically  seems  to  have  been 
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popular  with  inventorH.  A  very  common  method  of  regulation  con- 
siflts  in  the  une  of  a  fieH  regulator  actuated  by  a  governor  ;  this  is 
undoubtedly  a  Hiniple  and  practical  procedure,  but  the  difliculty 
appears  to  reside  in  the  produ';tion  of  a  Hufliciently  .simple  rcffulator 
capable  of  withstandinjf  the  conditions  exijerienced  on  the  roads. 

The  most  important  of  mechanical  devices  hitherto  produced  for 
ref,'ulation  purposes  are  those  depending,'  upon  a  slippinp  drive. 
These  are  divisible  into  two  clasees,  which  are  characterised 
respectively  by  constant  torque  and  constant  speed.  A  constant 
torque  device  is  wronp  in  principle  for  motor-car  liphtinp.  In 
motor-car  practice  it  is  common  to  arrange  the  side  and  tail  lights 
in  series  under  the  control  of  one  switch,  and  the  head  lights  (if 
two  are  used)  in  parallel  under  the  control  of  another  switch.  To 
cut  out  either  set  of  lamps  causes  a  big  difference  in  the  lamp  load, 
and  is,  in  consetjuence,  attended  by  an  increase  of  speed  in  the 
dynamo  and  of  brightness  in  the  remaining  lamps. 
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Pig.  7. 


Constant  speed  devices  nsually  consist  of  a  govemor-controUed 
clutch.  An  exceedingly  good  form  is  one  constructed  by  Messrs. 
Joseph  Lucas,  Ltd.  Fig.  7  shows  a  section  of  the  clutch.  A 
driving  pulley  a  is  arranged  to  run  freely  on  the  armature  shaft  h 
and  is  shaped  at  one  end  to  contain  a  number  of  free  governor 
balls  c.  The  latter  are  supported  in  slots  in  a  plate  d  keyed  to  the 
armature  shaft,  and  are  arranged  to  bear  against  the  inner  surface 
of  a  clutch  element  e  which  whilst  secured  to  the  shaft  can  slide 
thereon.  The  inner  periphery  of  the  pulley  is  shaped  to  correspond 
with  the  outer  coned  periphery  of  the  part  e,  and  between  the  two 
surfaces  is  inserted  a  thin  ring  of  vulcanised  fibre.  Springs/  serve 
to  keep  the  clutch  in  action.  At  and  below  a  certain  speed  the 
mechanism  revolves  as  one  piece,  but  above  that  speed  the  balls, 
by  their  centrifugal  action,  relieve  the  pressure  due  to  the  springs 
between  the  clutch  surfaces  and  enable  slipping  to  occur.  There  is 
no  appreciable  separation  of  the  clutch  surfaces  when  in  action, 
but  simply  a  variation  of  pressure.  It  will  be  observed  that  the 
balls  are  connected  to  the  driven  part  and  not  the  driving  part  of 
the  mechanism. 

As  might  be  expected,  a  jerkiness  of  action  is  a  common  fault  in 
slipping  clutches  at  the  critical  speed  owing  to  the  difference 
between  static  and  kinetic  friction,  and  a  drop  in  speed  is  often 
experienced  at  the  instant  when  slipping  begins ;  or,  in  other 
words,  the  clutch  can  continue  to   accelerate    the  speed  of   the 
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armature  beyond  the  maximum  speed  for  which  the  clutch  is 
adjusted,  but  as  soon  as  slipping  sets  in  the  speed  drops  and 
remains  tolerably  constant  at  all  superior  speeds  of  the  driving 
pulley.  Messrs.  Lucas  have  avoided  this  defect  by  arranging  for 
ample  lubrication  of  the  clutch  surfaces  so  that  they  are  always 
separated  by  a  thin  film  of  oil.  By  this  provision  the  instant  at 
which  slipping  occurs  becomes  practically  imperceptible,  and  an 
extremely  smooth  action  is  obtained.  Fig.  !S  illustrates  the  results 
of  a  series  of  tests  made  on  a  Lucas  dynamo  fitted  with  a  clutch  of 
the  type  above  described.  It  will  be  observed  that  the  maximum 
output  remained  perfectly  steady.  With  variation  of  load  an 
increase  of  the  maximum  dynamo  speed  was  obtained  and  a  conse- 
quent increase  of  voltage.  When  supplying  current  (:5"8  amperes) 
to  two  12-volt  head  lights  and  three  4-volt  side  and  tail  lights  the 
maximum  voltage  was  13.  On  cutting  out  the  side  and  tail  lights 
the  voltage  increased  to  13'G,  whilst  on  cutting  out  the  head  lights 
(leaving  the  others  in  service)  the  voltage  rose  to  14.  The  varia- 
tion is  not  serious,  but  it  serves  to  show  that  in  some  degree  the 
governor-controlled  clutch  possesses  the  same  characteristic  as  the 
constant-torque  clutch.  This  difference  must  be  observed  how- 
ever, namely,  that  by  increasing  the  sensitiveness  the  speed  varia- 


tion under  varying  loads  can  l>e  made  much  smaller  in  the 
governor-controlled  clutch  than  in  the  constant-torque  clutch.  It 
w  doubtful,  however,  whether  anything  is  to  be  gained  by  deve- 
loping the  mechanism  beyond  a  f;>rtain  point,  seeing  that,  eren 
with  a  perfect  mechanism,  it  \a  pra'  •  mposeible  completely  to 

avoid  variations  of  voltage  with  va;  of  load,  owing  to  con- 

ditions existing  in  the  dynamo  and  battery.  .Such  results  as  thoee 
obtained  in  the  tests  referred  to  are  suERciently  good  for  practical 
purfKjses.  As  with  other  machines,  the  Lucas  dynamo  is  arranged 
to  work  in  conjunction  with  a  battery,  supplying  into  the  latter 
about  2  amperes  when  the  maximum  output  is  reached.  When  the 
clutch  is  adjusted  to  suit  the  particular  lamps  and  l>attery  which 
it  is  required  to  supply,  the  cutting  out  of  the  battery  involve*  a 
large  (though  restricted)  increase  of  voltage  in  the  lamp  circoita 
This  is,  however,  not  so  eerious  as  in  the  electrically  regulated 
systems  def-cribed,  and  would  not  render  it  imposeible  to  uise  the 
lights  in  the  event  of  a  mishap  to  the  battery.  Much  if  not  all  the 
variation  experienced  in  the  working  of  the  lighting  systemB 
above  described,  and  not  due  to  speed  variation,  is  due  to  the 
battery. 

DisccssiON. 

Mr.  L.  Murphy  said  that  many  of  the  devices  discnsaed  simply- 
provided  means  for  waste  of  the  surplus  energy  when  the  engine 
was  running  at  speeds  just  higher  than  necessary  for  the  generation 
of  the  voltage  required  by  the  lamps.  In  one  cace  this  surplus 
energy  was  thrown  in  the  battery,  and  in  th3  other  a  clutch  waeted 
energy  in  the  form  of  heat.  He  did  not  care  for  the  term  "con- 
stant torque  "  and  "constant  speed'  as  applied  by  the  author  to 
the  clutches  ;  it  would  be  more  correct  to  call  them  "  torque 
limiting  "  and  "  speed  limiting  "  clutches.  With  a  true  constant 
speed  device  one  would  simply  have  an  ordinary  shunt- wound  or 
magneto  dynamo,  and  leave  the  constant  speed  device  to  do  the 
rest.  He  took  strong  exception  to  the  author's  condemnation  of 
the  magneto  machine ;  it  was  not  necessary  to  design  these 
machines  in  such  a  way  that  they  demagnetised  themselves  at  all 
in  use.  A  strong  point  in  favour  of  the  magneto  generator  waa  its 
comparatively  high  efficiency  for  machines  of  small  output. 

Dr.  S.  p.  Smith  said  that  the  trouble  seemed  to  arise  in  the 
attempt  to  drive  the  lighting  dynamo  from  the  main  engines,  the 
speed  of  which  could  not  be  constant.  Surely  some  attempts  must 
have  been  made  to  avoid  these  complicated  contrivances  by  instal- 
ling a  small  auxiliary  set  for  lighting  quite  independent  of  the 
main  engines.  The  advantages  of  such  an  arrangement  were 
obvious.  The  space  taken  up  would  be  very  small  owing  to  the 
small  output  required,  and  since  the  battery  would  now  be  super- 
fluous, the  auxiliary  engine  might  be  accommodated  in  the  space 
thus  made  free. 

Mb.  R.  V.  C.  Brook,  referring  to  the  Bleriot  system,  said  the 
constant  action  of  the  dynamo  pumping  surplus  current  into  the 
battery  was  very  detrimental  to  the  latter,  and  in  a  case  which  had 
come  under  his  notice  the  battery  was  found  to  be  ueeless  after  a. 
short  time.  He  agreed  that  it  should  be  possible  to  produce  a 
magneto  machine  suitable  for  car  lighting  which  would  be  more 
efficient  than  the  self-excited  type,  and  should  have  a  fairtly  long 
life,  judging  from  the  performance  of  the  modem  ignition  magneto^ 
The  slipping  clutch  seemed  to  him  to  be  unmechanical,  and  unless 
it  was  looked  after,  would  give  trouble  owing  to  the  rapid  wear. 

Mr.  R.  G.  Porte  did  not  agree  that  the  battery  system  was^ 
unsuitable,  inasmuch  as  the  dynamo  had  not  been  sufficiently  tested 
on  the  heavier  type  of  vehicle.  Five  years  ago  he  tried  a  dynamo, 
and  found  that  owing  to  the  excessive  vibration  to  which  it  was 
subjected,  the  result  was  not  satisfactory.  He,  therefore,  adopted 
the  battery,  and  installed  it  in  100  of  the  London  type  buses,  which 
in  a  period  of  five  years  travelled  over  10  million  miles.  At  present 
there  were  150  'buses  running  in  London  with  that  system  installed. 
The  batteries  were  properly  looked  after,  one  set  being  charged 
while  the  other  set  was  in  use.  They  were  of  Tudor  make,  and 
were  admiraly  suited  to  the  work.  The  cost  of  the  battery  system 
was  about  quarter  of  the  dynamo  system. 

Mb.  M.  a.  E.  L.  Mohaream  did  not  think  constant  candle-power 
necessary,  and  considered  that  the  varying  speed  of  the  car  might 
be  taken  advantage  of  to  supply  illumination  which  varied  as  the 

SDGCd 

Mr.  E.  Williamson  noticed  that  Mr.  Morgan  omitted  all 
reference  to  the  permanent-magnet  machine  without  any  regulat- 
ing field  winding,  and  said  he  would  like  to  hear  his  views  on  the 
capabilities  of  such  machines. 

Mr.  J.  D.  Morgan,  in  reply,  said  that  r  properly  designed 
electrically-regulated  machine  did  not  spoil  a  battery,  and  a  pro- 
perly designed  slipping  clutch  was  not  subject  to  serious  heating. 
Regarding  permanent-magnet  machines,  it  was  very  hard  to  obtain 
any  reliable  information,  and  he  had  not  succeeded  in  obtainmg  any 
machine  for  testing  purposes.  It  appeared  to  be  generally  accepttd 
that  mngnetos  v  ere  subject  to  rapid  weakening  of  the  field,  and 
consequently  a  machine  which  when  new  was  constructed  to  give  a 
certain  output  at  u  certain  speed  would  be  found  to  be  imable  to 
maintain  the  output  after  a  short  period  of  use  on  the  road.  It 
was  admitted,  however,  that  magnetos  provided  a  very  attractive 
alternative,  and  if  it  was  found  that  they  were  not  subject  to  dete- 
rioration they  would  be  very  useful  for  car  lighting.  The  use  of 
a  small  auxiliary  set  driven  from  an  independent  engine  had 
already  been  considered  by  more  than  one  well-known  engineer,  and 
eventually  that  system  might  be  adopted.  A  little  experience  of 
motoring  at  night  was  sufficient  to  convince  anyone  that  unilorm 
brightness  of  the  lamps  was  essential.  The  author  had  tried  a 
machine  excited  from  a  battery  and  having  an  extra  large  accu- 
mulator arranged  in  parallel  with  the  lighting  circuit  ;  it  was 
found  that  soiiie  dfgrte  of  regulation  could  be  obtained  in  this  way, 
but  it  was  Qot  sufficiently  good  for  practical  purposes. 
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NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

'Complied  expressly  for  this  Journal  by  Messrs.  W.  P.  Tbompsom  &  Co., 
Electrical  Patent  Asents,  285,  Hish  Holborn,  London.  W.C,  and  at 
LlTerpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


3.253.  "  Retristration  and  automatic  time  recording  of  trunk  telephone 
calls."    S.  D.  WiLLiiMS.    January  29th. 

9,971.  "  Telephone  switchboard  connecting  cords."  P.  P.  Craven. 
January  29th. 

2,284.  "Electric  incandescent  lamps."  Deutsche  Gassi.chlicht  Akt,- 
Ges.  (Afrr.  Ges.)  (Convention  date,  November  4th,  1911,  Germany.) 
January  29th.     (Complete.) 

9.310.  "Automatic  battery  over  -  discharge  preventer."  H.  Leitner. 
January  39th. 

3,319.  "  Means  and  apparatus  for  storing  and  transporting  incandescent 
electric  lamps."    E.  H.  Archer.    January  29th.    (Complete.) 

3.330.  "  Automatic  and  semi-automatic  telephone  circuits."  Siemens 
Bros.  *  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.)  January  29th. 
(Complete.) 

2  39S.  "  Electric  railways  having  automatic  traction  systems."  J.  J. 
DRscH*Mr.s.  (Convention  date,  January  30th,  1911,  France.)  January  29th. 
((Jomplete.) 

2,3V).  "  Sanitary  protectors  for  telephone  transmitters."  C.  Adams. 
January  29th.    (Complete.) 

3.343.  "  Methods  of  and  machines  for  electric  welding."  British  Thomson- 
Houston  Co.,  Ltd.    (Allgemeine  Elektrioitats-Ges.,  Germany.)    January  29th. 

3.348.  "Drying  articles  moulded  from  clay  or  other  wet  material  more 
especially  intended  for  use  in  connection  with  the  drying  of  multiple  channel 
conduits  for  electrical  conductors."    E.  Lawton.    January  29th, 

2,35.5.  "  Contact  apparatus  for  electric  indi'-at^rs  for  indicating  the  direction 
of  rotation  of  a  sha't."     P.  Molinari.    January  29th.     (Complete.) 

2,381.  "  Receiving  apparatus  for  electric  oscillation."  Ges.  fur  Drahtlose 
Telegraphie  G.m  b.H.  (Convention  date,  March  14th,  1911,  Germany.) 
January  30th.    (Complete.) 

2.418.  "Magnetic  blow-outs  for  electric  switches  or  the  like."  Siemens- 
BcHurKERTWEBKE  6.M.B.H.  (Convention  date,  January  31st,  1911,  Germany.) 
January  30th.    (Complete.) 

2,423.  "  Process  for  thn  production  of  non-porous  electro-deposited  coatings 
upon  metal  sheets  "    B.  Lowi- and  F.  Muller.    January  30th.     (Complete.) 

2,442.  "  Electrostatic  mochines  for  the  production  of  alternating  Current." 
W.  Petersen.    January  30th.    (Complete.) 

2,45R.    "  Aerial  conductors  used  in  wireless  telegraphy."    Marconi's  Wibe- 
tEss  Telegraph  Co.,  Ltd.,  and  C.  E.  Prince.    January  30th. 
I   2,467,     "  Wireless    telegraph    receiving   apparatus."    Marconi's  Wireless 
Telegraph  Co..  Ltd.,  and  C.  E.  Prince.    January  30th. 

2  467.  "  Sparking  plug  for  internal-combustion  engines."  C.  H.  Stevens. 
January  30th. 

2  468.  "  Electric  incandescent  lamps."  British  Thomson-Houston  Co., 
Ltd.     (General  Electric  Co.,  United  States.)     January  30ih. 

2.471.  "  Vapour  alternating-current  rectifiers  and  similar  apparatus." 
Hartmann  &  Braun  Akt.-Ges.  (Convention  date,  February  3rd,  1911,  Germany.) 
January  30th.     (Complete.) 

2.472.  "  Interrupters  for  magneto-ignition  apparatus."  H.  Diehl.  (Con- 
vention date,  February  3rd,  1911,  Germany.)    January  30th.     (Complete.) 

2.480.  "  Sparking  plug  for  a  petrol  combustion  engine."  H,  J.  Farrell. 
January  30th. 

2,497.  "  Insulated  coupling  for  all  classes  of  electric  cables."  H.  Cowet. 
January  31st. 

2,505.  "  Conductors  and  supports  for  use  in  incandescent  electric  lamps  and 
the  like,"    A.  C,  Htde,    January  81st. 

2,517.  "Electric  alarm  device  for  measuring  instruments."  S.  Worliczka 
and  M.  Sldzar.    January  31st. 

2,.522.  "  Electrical  water  heaters."  M.  H.  Shoenberg.  (Convention  date, 
April  29th,  1911,  U.S.)    January  31st.     (Complete.) 

2,563.  "  Production  of  electrolier  and  analogous  sheet-metal  chains."  H.  B. 
Butler.     January  31st. 

2,566.  "  Illuminated  signs  adapted  to  be  supported  above  the  globe  or  like 
part  of  an  electric  or  gas  lamp."  W.  H.  Beville.  (Addition  to  229/1912.^ 
January  31st. 

2.573.  "  Pocket  lamps."  J.  J.  Mullaney,  (Convention  date,  February  9th. 
1911,  U.S.)    January  31st.     (Complete.) 

2,575.  "  Construction  of  electrical  accumulator."  P.Marino.  January  31st. 
■(Complete.) 

2.594.  "  Electrodes  for  accumulators  with  alkaline  electrolyte,"  W.  K.  L. 
Dickson.    February  1st. 

2,598.  "Dynamo-electric  machinery."  R.  A.  Holbech.  February  1st. 
(Complete.) 

2.630.  "  Means  for  and  methods  of  charging  and  discharging  electric 
accumulators  or  secondary  batteries."    A.  M.  Taylor.     February  1st. 

2,649.  "Device  for  securing  electric  conductors  and  the  like  to  walls  or 
other  supports."  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  and  A.  J 
Hedgecock,    February  1st. 

2.671.  "Automatic  and  semi-automatic  telephone  circuits."  Siemens 
Bros   &  Co.,  Ltd.     (Siemens  &  Halske  Akt.-Ges.,  Germany.)    February  1st 

{Complete.)  "^ 

2.672.  "Automatic  and  s-emi-automatic  telephone  circuits."  Siemens 
Bros.  &  Co..  Ltd.  (Siemens  &  Halske  Akt.-Ges,,  Germany.)  (Addition  to 
2,.'520/1912.)    February  1st.     (Complete,)  J-  '     v      " 

2,688.  "  Electrical  storage  batteries."  R.  J.  Crowley  and  L.  Turner 
February  2nd. 

2,70'.  "  Electrical  condensers."  British  Insulated  and  Helsby  Cables, 
Ltd  ,  and  E.  A.  Bayles.    February  2nd. 

2,702.  "Electromagnets."  D.  E.  Barnes  and  A.  A.  G.  Jensen.  Februarv 
2nd.     (Complete.)  ^ 

2,711.     "  Couplings  for  electric  wires,"     W,  Johnson,     February  2nd. 

2,734.  "Self-excited  direct-current  dynamo-electric  machinery."  Akt.-Ges 
Brown,  Boveri  &  Cie.  (Convention  date,  February  24th,  1911,  Germanv  i 
February  2nd.     (Complete.)         •  •  j  / 

2,738.     "Electric  clock  systems."    A.  R  Upward.    February  2nd. 

2,743.  "  Automatic  and  semi-automatic  telephone  circuits."  Siemens  Bros. 
AND  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.)  Addition  to  2.320/1912  i 
February  2nd.    (Complete.) 

2,747.  "  Switches  for  opening  and  closing  electric  circuits."  H.  Leitner. 
February  2nd. 

2,757.  "  Sparking  plugs  for  internal  combustion  engines."  A.  J.  H.  Burnett. 
February  2nd. 

2,760.  "  Electrodes  for  use  in  electric  welding."  A.  P.  Strohmenger. 
February  2nd, 

2,764,  "  Electrical  heating  and  radiating  apparatus."  H.  S.  Martin. 
February  2nd. 

2.768.  "  Sparking  gaps  for  use  in  electric  circuits  adapted  for  rapid  electric 
oscillations."  W.  P.  Thompson.  (Ges.  fur  Druhtlose  Telegraphic  m.b.H., 
Germany.)     February  2nd, 

2.769,  "Wireless  telegraphy  installations,"  W.  P.  Thompson.  (Ges.  fur 
Druhtlose  Telegraphic  m, b.H.  Germany.)    February  2nd.    (Complete.) 


2,770.  "  Masts  for  use  in  wireless  telegraphy  installations."  W.  P.  Thomp- 
son. (Ges,  fiir  Driihtlose  Telegraphie  m.b.H.  Germany.)  February  2nd, 
(Complete.) 

2,817.  "Electric  power  transmission  apparatus."  Macfarlane  Engineer- 
ing Co.,  Ltd.,  and  W.  A.  Macfarlane.     February  3rd. 

2,823.  "Integrating  electricity  meter."  R.  Kennbdy  and  D.R.Kennedy. 
February  3rd. 

2,872.  "  Electrical  device  for  catching  and  destroying  flies  and  other  small 
insects."    A.  J.  Wrioht  and  W.  W.  Nibloe.    February  3rd. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps), 


1910. 

Printing  Telegraphs.    B.  Soldatencow.    14,659.    June  17th.    (January  17th 
1911.) 


1911. 

Arc-Lioht  Projector  for  Stage  Lighting  and  other  purposes.    Thompson. 

(Scwabe  &  Co.)    18,230.    August  11th, 
Methods  of  Mounting  Overhead  Wires  for  Electric  Railways  and  the 

LIKE.    Siemens-Sohuckertwerke  Ges.    20,031.    September  8th.    (September 

8th,  1910.) 
Telephonic  Apparatus.    E,  A.  Graham,    20,898.    September  21st. 
Construction   of  Jack-Strips   for  Telephone   Switchboards  or  the  like. 

Siemens  Bros.  &  Co.  and  E.  A,  Petithory.    22,397.    Octobtr  11th. 
Electro  Comb.    G.  Meyer,    23,183.    October  20th. 
Cooling    Devices   for    Rontgen    Tubes.    Firm  of  C.  H.  F.  MuUer.    23,326. 

December  23rd.    (December  15th,  1910.) 
Electrical  Water-Heaters.    L.  Katz,    23,830.    October  27th. 
Regulating  Device  for  Polyphase-Current  Arc  Lamps,     A.  Heimann  and 

W.  Schaffer.    25,586.     November  16th.    (November  17th,  1910.) 
Electric   Wiring    of    Buildings.     L.  Milne.     348.    January  5th.    (Cognate 

application,  No.  13,213  of  1911.) 
Bayonet  Cap  and   Socket   Connections   of  Incandescent  Electric  Lamps. 

C.  G.  M.  Bennett.    585.    January  9th. 
Application   of   Electricity  to  Surgical,  Optical  and   like   Instruments. 

S.  Richardson,    643.    January  10th, 
Electric  Metallurgical  Furnaces.    V.  Stobie.    674.    January  10th. 
EjiECTRiCAL  Apparatus  adapted  for  use  in  Mines  and  the  like.    Sandycroft 

Foundry  Co.  and  T,  M.  Dutton.     680.    January  10th. 
Apparatus  for  Cooking  or  for  carrying  out  like   operations  by  means  of 

Electricity.    G.  C.  Bell.    634.    January  15th. 
Means    of    Control    for    Petrol-Electric    Vehicles.     M.  Stevens.     933. 

January  lith. 
Drawn  Wires  suitable  as  Illuminating  Bodies  for  Electric  Incandescent 

Lamps,  and  Process  for  Manufacturing  same.     Deutsche  Gasgluhlicht 

Akt.-Ges.     (Auerges.)    1,161.    January  16th.     (August  13th,  1910.) 
Electric  Controllers  or  Switches.    F.  Jackson  and  G.  E.  Pearson.    1,658. 

January  23rd. 
Searchlights  or  Projectors,    Siemens.  Bros.:  &  Co.  and  R.  Bradley,    8,322. 

February  9lh. 
Combined   Magneto-Ignition  Gear  for  Internal-Combustion  Engines  and 

Wireless   Telegraphy   Apparatus,    particularly  applicable  to  Aerial 

Vessels.    M.  P,  Sueter,   F.  L.  M.  Boothby  and   H.  G.   Patetson.    3,334. 

February  9th. 
Electric  Light  Stand.\rds.    E.  G.  Byng  and  J.  H.  CoUings.    5,418.   March  4th. 
Sparking-Plugs   for   Electrical   Ignition   Purposes.     L.  R.  Jones.    5,790. 

March  8th. 
Switches   and    Interrupters   for   Electric   Circuits.     N.  Schultz.     7,097. 

March  24th, 
Electric  Motor  Starting  Switches.    J.  Johnson,    8,515.    April  3rd, 
Electrical  Indicators  for  Railway  Signal  Lamps.    W.  H.  I.  Welch.    8,981 

April  nth. 
High-Frequency  Transformer,  especially  suitable   for  use  in  Wireless 

Telegraphy  and  Telephony,     R.  Goldschmidt.     11,162.    May  9th.    (May 

9th,  1910.) 
Alloys  for  use  in  Making  Dynamos.    W.  Rubel.    12,483,    May  23rd.    (Con- 
vention date  not  granted.) 
Telephonic  Exchange  Switchboards  and  Arrangements.    S.  Graham.   13,887. 

June  5th. 
Pocket  Lamps.     R.  Schwager.    15,818.    July  8th.     (July  8th,  1910.) 
Telephonic   Exchange    Systems.     Western  Electric  Co.    (Western  Electric 

Co.)     16,075.    July  11th. 
Electrical  Driving  Devices  for  Sound-Repboducing  Machines,    M.  Kaiser. 

16,456.    July  18th. 
Time-Switches  or  the  like.    A.  G.  Zenner.    17,718.    August  3rd. 
Manufacture  of  Incandescent  Electric  Lamps  and  Apparatus  therefor. 

K.  Schwab.    20,380.     September  14th.    (January  11th,  1911.) 
Plug   and    Socket    Connections   used    on    Electric    Lighting   or    Power 

Circuits.     A.  P.  Lundberg,  G.  C.  Lundberg  and  P.  A.  Lundberg.    21,678, 

October  and. 
Plug   and    Socket    Connections   for    Electrical    Apparatus.     Naamlooze 

Vennootschap     Fabriek    van    Instrumenten    en    Electrische    Apparaten 

"  Inventa."    23,622.    October  25th.     (November  4th,  1910.) 
Three-Contact  Plugs  for  Telephone  Switchboards  oh  the  like.    Siemens 

Bros.  &  Co,  and  W.  H,  Grinsted.    23,910,    October  28th, 
Electromagnets.     A,  Quastenbeig.    21,116,    October  81st,    (November  14th, 

1910.) 


Electrical  Imports  and  Exports  in  January. — The 

foreign  trade  fiafures  show  that  in  the  month  of  January  there  were 
advances  of  £4,309,000  in  imports,  of  £2,685,000  in  exports,  and  of 
£953,000  in  re-exports.  The  following  are  some  of  the  figures  of 
particular  interest  to  our  readers  :— 

Exports. 
Electrical  goods  and  apparatus...      £275,091   ...  Inc.     £72,095 
Machinery £2,G6G,iH-2  ...  Inc.  £180,569 

Imports. 
Electrical  goods  and  apparatus...      £139,9(il   ...  Inc.     £14,191 
Machinery £514,947  ...  Inc.     £81,228 
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EMPLOYEKS     AND     THE      INSURANCE 

ACT. 


Si:vKHAi.  weeks  ago  we  received  from  the  Secretary  U>  the 
Employers'  Parliamentary  Association  a  copy  of  a  series 
of  questions  which  that  body  had  addressed  to  the  Chancellor 
of  the  Exchequer  anent  the  Insurance  Act.  We  have 
hitherto  refrained  from  publishing  it,  in  the  hope  that  we 
might  be  able  to  comment  upon  the  answers  at  the  same  time, 
but,  alas  !  although  a  good  opportunity  was  offered  to  the 
author  of  the  Act  to  make  reply,  it  appears  that  the  questions 
which  nearly  affect  the  employers  are  among  the  498  which 
remained  unanswered  at  the  close  of  the  meeting  held  last 
week  in  the  Opera  House. 

The  Asaociation  above  referred  to  undoubtedly  draws 
attention  to  a  number  of  grie\ances  under  which  the  employers 
will  suffer  when  the  Act  comes  into  force.  Moreover,  as 
there  appears  to  be  a  general  scramble  by  various  persons  and 
groups  of  persons  affected  by  the  Act  to  secure  amendments 
or  alterations  in  their  favour,  the  time  is  not  inappropriate 
for  the  employer  to  make  his  voice  heard. 

Let  us  deal  with  one  or  two  points  in  regard  to  which  the 
position  of  the  employer  is  not  always  accurately  stated  on 
the  platform  or  in  the  Press.  It  is  said  that  the  employer 
pays  3d.  a  week  for  each  man  employed,  and  probably  many 
people  consider  that  this  is  the  limit  of  his  liability.  But 
he  has  also  to  pay  (through  the  taxes)  his  quota  of  the  State 
contribution  ;  and  he  has  also  to  defray,  out  of  his  own 
pocket,  the  cost  of  collecting  the  workers'  contribution.  It 
will  thus  be  seen  that  his  liability  is  very  considerable. 

What  is  well  calculated  to  upset  preconceived  notions  of 
fairness,  is  that  the  tax  so  imposed  upon  him  is  imposed 
merely  because  he  is  an  employer — not  because  he  is  a  man 
of  substance.  Nor  does  the  (juestion  of  his  liability  depend 
upon  his  success  in  business.  His  firm  may  be  paying  a 
dividend  of  30  per  cent.,  or  it  may  be  earning  nothing.  In 
either  case,  provided  the  same  number  of  hands  is  employed, 
the  State  insurance  premium  is  the  same.  Again,  a  professional 
man  who  is  earning  £5,000  a  year  may  only  have  to  pay 
insurance  contribution  for  one  typewriter,  while  your 
manufacturer,  who  is  earning  the  same  income  and  giving 
employment  to  100  men,  must  pay  £65  a  year  to  the  State 
in  hard  cash,  and  must  incur  other  expenses  which  have  been 
hinted  at  above. 

In  the  light  of  these  facts,  is  it  to  be  wondered  at  that 
the  employer  deems  himself  hardly  used  and  cries  out  for 
redress  ? 

But  from  whence  will  that  redress  come  ?  Seeing  that 
the  Act  is  now  the  law  of  the  land,  it  is  not  Ukely  to  be 
modified  or  varied  in  the  desired  sense  by  the  Commissioners. 
Their  duty  is  to  administer  it  as  it  stands.  But  the  employer 
who  is  refused  redress  at  the  hands  of  the  State,  must  needs 
take  steps  to  help  himself* 

That  he  will  take  those  steps  either  promptly  or  by  sbw 
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degrees  is  sufficiently  obvious  to  anyone  Avho  is  familiar  with 
the  conditions  of  the  labour  market.  Take,  for  instance,  the 
case  of  an  employer  who,  owing  to  lack  of  work,  has  had  to 
reduce  the  amount  of  employment.  At  present,  rather  than 
dismiss  old  and  well-tried  servants,  he  probably  reduces  the 
working  hours  and  keeps  all  his  hands  on.  AVhat  will  be 
the  result  of  legislation  which  penalises  employment  ?  If 
there  are  two  hands  earning  half  wages,  say,  15s.,  a  week 
each,  the  employer  must  pay  6d.  to  the  State ;  whereas,  if  he 
dismisses  one  outright  and  pays  the  other  30s.,  his  liability 
to  the  State  will  be  so  much  loss. 

It  is  apropos  of  this  difficulty  that  Sir  Charles  Macara 
and  his  colleagues  address  to  Mr.  Lloyd  George  the  pertinent 
question — "  If  this  is  done,  will  not  many  more  workmen 
suffer  unemployment,  and  probably  require  support  from  the 
unemployment  insurance  scheme,  or  to  be  maintained  from 
the  Poor  Rates  ?  " 

The  comfort  extended  to  the  employer  who  is  to  bear  the 
brunt  of  these  additional  burdens  upon  industry,  is  that  he 
mil  eventually  benefit  by  a  general  raising  of  the  standard 
of  health  throughout  the  country.  It  may  well  be  that  a 
rise  in  the  standard  of  health  will  enure  to  the  benefit  of 
the  employer  :  but  the  average  man  prefers  to  run  his  own 
business  in  his  own  way.  Moreover,  is  it  quite  clear  that 
all  the  benefits  conferred  by  the  Act  will  operate  to  the 
advantage  of  employers  either  directly  or  indirectly  ?  Heaven 
forfend'  that  we  should  complain  because  the  Act  does 
something  to  ease  the  burden  of  the  unfortunate  victim  of 
consumption  :  but  how  does  the  erection  of  sanatoria  help  the 
employer  ? 

In  so  far  as  the  Act  confers  benefits  of  a  general  kind 
upon  the  community,  it  has  much  to  commend  it :  but  the 
employers,  not  unnaturally,  protest  that  a  benefit  of  a 
general  kind  should  be  paid  for  out  of  general  taxes. 

They  are  under  the  impression  that  "the  business  of 
employing  other  people "  is  being  selected  as  an  object  of 
attack,  and  they  bitterly  resent  it. 

We  have  endeavoured  to  present  this  matter  from  the 
employers'  point  of  view  without  any  tinge  of  party  bias. 
Perhaps  the  hardships  we  have  tried  to  emphasise  may  be  in 
some  measure  redressed  by  rules  and  regulations  before  the 
Act  is  actually  put  into  force. 


Fifteen  municipal  electricity  commit- 
Exhibition  in  ^^^^'  ^"^^  tramway  authorities,  and  one 
the  Midlands,  po^^r  company,  operating  in  the  Midland 
counties,  have  resolved  upon  a  combined 
effort  to  "  boost "  electrical  applications  by  means  of  an 
exhibition.  Birmingham,  as  an  industrial  centre  in  which 
the  variety  of  scope  for  electrical  application  is  as  great 
as  it  is  anywhere  in  the  kingdom,  is  leading  the  way 
in  this  matter,  with  Mr.  Chattock  as  chairman  r.nd  Mr. 
Howard  Foulds  as  secretary  of  the  Exhibition  Executive, 
and  Mr.  W.  E.  Milns,  also  of  the  Birmingham  electricity 
supply  department,  as  Technical  Adviser.  The  other  mem- 
bers of  the  Executive  are  : — Messrs.  C.  E./C.  Shawfield,  of 
Wolverhampton ;  G.  Tough,  of  Coventry ;  G.  R.  J. 
Parkinson,  of  the  Midland  Electric  Corporation  ;  and  J.  T.  H. 
Legg,  ot  the  Birmingham  and  Midland  Joint  Committee. 
We  note  with  interest,  from  the  prospectus  that  has  been 
issued,  that  some  of  the  criticisms  offered  in  respect  of  last 
year's  electrical  exhibition  in  London  have  been  respected. 
For  instance,  "only  exhibits  likely  to  promote  the 
employment  of  the  supply  of  electrical  energy  by 
authorised  undertakings  will  be  accepted"  ;  the  Exhibition 
will-  remain  open  for  only  three  weeks  (October  7th  to  26th) ; 
admission  tickets  will  be  issued  to  exhibitors  at  3s.  per  dozen, 


only  those  presented  to  be  charged  for  ;  exhibitors  may  print 
their  own  tickets,  after  approval  ;  first-rate  bands  will  play 
twice  daily  ;  the  Exhibition  will  be  extensively  advertised 
throughout  the  Midland  counties  ;  there  Avill  be  arrange- 
ments entered  into  for  railway  excursions  at  reduced  rates  ;* 
and  electricity  will  be  obtainable  under  special  contract  rate 
of  about  Id.  per  unit.  Takhig  all  these  circumstances  into 
account,  and  it  being  stated  that  definite  promises  of 
support  have  already  been  received  from  a  number  of  the 
principal  manufacturers,  one  can  only  congratulate  the 
Midland  counties  authorities  interested  on  the  prospect  of 
an  almost  certain  success  both  for  electricity  suppliers  and 
manufacturers.  The  Bingley  Hall,  with  its  (55,000  sq.  ft. 
of  space,  is  the  largest  permanent  Exhibition  Hall  in  the 
provinces  and  it  is  centrally  placed.  Particulars  of  space, 
charges,  and  so  forth  will  shortly  be  available  on  application 
to  Mr.  George  Stanley,  Winchester  House,  Victoria  Square, 
Birmingham,  who  has  been  appointed  Exhibition  director 
and  secretary. 


Institutions 
Reforming. 


We  drew  attention  in  our  last  issue  to 
the  announcement  that  in  future  the 
Institution  will  hold  a  summer  meeting 
annually  at  one  of  the  local  centres,  so  as  to  bring  the 
provincial  members  more  closely  into  touch  with  the  main 
body  of  their  fellows ;  that  this  policy  will  meet  with 
general  approval  cannot  be  doubted,  and  we  shall  hope  to  see 
a  very  large  gathering  of  the  members  in  June. 

In  this  connection,  though  it  seems  a  hopeless  task, 
we  would  again  urge  the  great  desirability  of  providing 
the  members — at  least,  those  who  intimate  to  the 
authorities  that  they  will  be  present — with  advance  copies  of 
the  papers,  so  that  the  discussions  may  be  the  fruit  of 
matured  consideration,  and  not  (as  such  discussions  too  often 
are)  extempore  opinions  on  surprise  packets.  In  other  walks 
of  life — for  instance,  in  the  proceedings  of  ParUament — the 
members  insist  upon  being  afforded  due  facilities  for  the 
preliminary  examination  of  new  propositions  before  com- 
mitting themselves  to  the  expression  of  their  views. 
Engineers  are  rarely  practised  orators,  and  are  therefore 
in  still  greater  need  of  time  to  prepare  their  remarks  before- 
hand. The  complaint  is  often  made  that  the  Institution 
discussions  are  largely  monopolised  by  a  certain  set  of 
speakers.  Is  this  not  in  great  part  due  to  the  fact  that  many 
members  interested  in  the  papers,  and  well  qualified  to 
discuss  them,  are  deterred  from  speaking  by  their  natural 
diffidence,  doubting  their  ability  to  express  their  views  in 
orderly  fashion  without  some  preparation  ?  Thus  the  dis- 
cussion is  thrown  into  the  hands  of  those  who  are  accustomed 
to  public  speaking,  and  are  confident  of  their  powers  of 
expression  ;  their  opinions  may  be  well  worth  hearing,  but 
those  of  the  others  should  not  be  lost. 

The  American  Society  of  Ci\il  Engineers,  whose  pro- 
cedure, like  that  of  our  own  Institution  of  Mechanical 
Engineers,  is  in  many  respects  well  worthy  of  imitation, 
issues  the  papers  for  such  meetings  many  months  before- 
hand ;  our  Institution,  on  the  other  hand,  will  not  even 
permit  a  paper  which  has  been  read  at  a  local  centre  to  be 
published,  if  it  is  going  to  be  read  in  London  also,  until  the 
latter  process  has  taken  place.  What  good  end  is  served  by 
this  obtuse  policy — this  "  playing  at  secrets "  ?  Is  it 
feared  that  if  members  knew  the  contents  of  a  paper  in 
advance,  they  would  absent  themselves  from  the  meeting  ? 

Even  the  ultra-Conservative  Civil  Engineers  are  moving 
in  the  direction  of  earlier  publicity — they  will  soon 
out-run  the  Electrical  Engineers  if  the  latter  do  not  speed  up. 
By  a  singular  coincidence,  as  we  write  this  a  communica- 
tion has  come  to  hand  from  the  "  Civil  Engineers'  Appoint- 
ments Board,"  formed  at  the  instance  of  the  Council  of  the 
Institution  of  Civil  Engineers  to  assist  engineers  in  getting 
into  communication  with  employers  in  need  of  qualified 
engineering  assistants,  and  vice  versa.  Apparently  the 
operations  of  this  board  are  not  confined  to  members  of  the 
Institution  of  Civil  Engineers.  We  give  further  parti- 
culars in  our  "  Notes "  of  the  new  organisation,  whose 
undertaking,  it  will  be  noticed,  is  intcjided  to  be  self- 
supporting. 
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THK  statistics  relating  to  copper  duriiit^ 
>opper.  jyjj   j^^^^^  ^^^  compiled  so  as  to  form 

the  basis  of  an  aMe  and  exhaustive  article  ap[K;aring  in  the 
number  of  the  (Chicago  MiniiKj  ami  Enyincniny  WtrrUl  for 
•January  27th.  The  world's  (mtput  for  the  year  is  given  as 
H«G,(;40  (English)  tons,  of  which  the  United  States  pro- 
duced over  one-half,  Mexico,  Spain,  Portugal  and  Japan 
about  ^>'rtth  each,  and  Australasia  nearly  as  much,  followed 
by  Chile,  and  Peru,  Russia,  Germany  and  Canada,  tlie  last 
four  nearly  equal,  with  25,700  to  27,000  tons.  The  i)er- 
centage  output  of  the  United  States  to  the  whole  production 
for  MO  years  is  given  in  another  table,  from  which  we  note 
that  this  was  at  its  lowest  (so  far  as  recorded)  in  1880,  when 
it  was  lG-2,  and  at  its  highest  in  1900,  when  it  was  r)8-l. 
For  I'JIO  it  was  54-2,  and  for  1911,  54-8.  The  curtailment 
agreement,  says  the  writer,  first  entered  into  in  1910,  was 
sujtposedly  for  only  a  period  of  a  few  months,  but  from 
developments  during  the  past  year  it  appears  the  agreement 
was  subject  to  an  extension. 

The  productions  of  the  various  States  are  lead  by  Arizona, 
followed  closely  by  Montana  and  Michigan,  and  then  l)y  Utah, 
with  about  half  the  production  of  the  first-named.  The 
production  by  months  shows  a  decided  decrease  only  for 
August  and  September,  occurring  again  in  November  and 
December,  but  apparently  depending  more  on  trade  circum- 
stances than  concerted  action.  The  total  deliveries  give  an 
idea  of  the  state  of  trade.  These  were  highest  in  December, 
and  lowest  in  January.  Stocks  were  highest  in  June  and 
lowest  in  December.  The  domestic  consumption  rises  fairly 
well  throughout  the  year,  as  also  does  export,  while  produc- 
tion, which  averages  119,300,000  lb.,  is  at  its  highest,  at 
130  million  lb.  in  March,  and  lowest,  at  109  million,  in 
February.  Imports  of  copper  (including  old  copper)  into 
United  States  are  given  at  108,000  tons,  and  would  appear 
to  fully  equal  (if  not  exceed)  those  for  1910.  Prices  have 
been  flat,  only  showing  a  tendency  to  rise  at  the  end  of  the 
year. 

Among  the  opinions  quoted  on  the  position  is  that  of  Mr. 
James  McLean,  Vice-President  of  Phelps,  Dodge  &  Co. 
According  to  his  figures,  the  world's  production  has  increased 
73  per  cent,  since  1900,  but  consumption  has  increased 
77  per  cent.  Together  with  other  experts,  he  infers  that  the 
limit  of  production  (until  new  fields  are  opened  up)  is  in 
sight,  but  consumption  may  still  go  up. 

The  production  for  January  given  by  the  United  States 
Copper  Producers'  Association  is  58,270  tons,  a  decrease  of 
1,544  tons  from  December.  The  deliveries  to  domestic  con- 
sumers have  decreased  by  about  the  same  amount.  The 
deliveries  for  export  have,  however,  largely  increased. 
Naturally  the  stocks  have  borne  the  remainder  of  the 
consumption. 


ELECTRICAL    DEVELOPMENTS 
STRATFORD-ON-AVON. 


IN 


Electrical 
Engineer 
Wanted. 

which  appeared 
inst.  In  this 
from      engineers 


The  Trim  Board  of  Guardians  do  not 
appear  yet  to  have  heard  of  the  Rules  of 
the  Association  of  Consulting  Engineers, 
if  we  may  judge  by  an  advertisement 
in  the  Leinster  Leader  of  the  17th 
advertisement  tenders  are  called  for 
who  are  prepared  to  undertake  the 
duty  of  supervising  "the  work  of  providing  and  fitting 
up  an  electric  lighting  and  motor  installation  at  Trim 
Workhouse."  With  their  tenders  applicants  must  send 
certificates  as  to  their  fitness  for  carrying  out  the  duties,  and 
they  must  be  in  attendance  at  the  meeting  of  Guardians  at 
the  hour  of  noon  on  March  2nd. 

We  do  not  suppose  there  will  be  a  rush  of  professional 
gentlemen  from  Victoria  Street  to  Trim  in  order  to  secure 
this  competitive  appointment,  and  we  are  really  glad  to 
think  that  no  self-respecting  consulting  engineer  will  even 
consider  applying  for  the  post.  At  the  same  time,  there  is 
something  to  be  thankful  for  in  the  fact  that  the  Trim 
Guardians  recognise  that  it  is  to  their  interests  to  employ  an 
expert  to  advise  them,  and  we  cannot  blame  them  for  takhig 
the  only  course  known  to  them  in  order  to  secure  the  technical 
assistance  they  need. 


ELKCTKrciTY  Supply  was  commenced  by  the  Stratford-on- 
Avon  Electricity  Co.  in  April,  1907.  In  the  first  place,  it 
was  hoped  that  water  jxjwer  could  Ije  utilised  at  the 
Alverston  Mill  site,  but  a  closer  examination  of  the  cirenm- 
stances  of  the  case  showed  that  the  power  a\ailable  would 
not  justify  the  cajjital  outlay  involved.  The  p<jHsibilities  of 
a  Diesel  oil-engine  installation,  on  the  present  site  in  Arden 
Street,  were  then  considered,  but  the  capital  outlay  required 
would  have  Ijcen  heavy,  and  there  was  great  uncertainty  a« 
to  the  future  trend  of  the  oil  market. 

Under  these  circumstances,  Mr.  C.  D.  Falcke  Cthen,  as 
now,  chief  engineer  to  the  company),  recommended  the 
adoption  of  suction-gas  plant,  "and  the  original  installation 
comprised  f)ne  50-B.H.p.,  and  one  81-b.h.p.  Honisby- 
Stockport  suction-gas  engine  fed  from  Mersey  producers  and 
direct  coupled  to  Johnson  &  Phillips  interpole  dynamos. 


Fig.  1. — New  Gas  Engine  and  Generator, 
Stratford-on-Avon. 

The  rapid  extensions  in  the  load  supplied  by  the  station 
(see  Table  T)  soon  called  for  additional  plant,  and  in  July, 
1910,  a  third  unit  (see  fig.  1),  was  installed,  comprising  a 
170-B.H.P.  National  suction-gas  producer,  and  a  two- 
cylinder  engine  direct  coupled  to  an  85-KW.  Bruce  Peebles 
dynamo.  The  accommodation  of  this  engine  and  generator 
required  but  a  slight  elongation  of  the  original  power  house, 

TABLE  I. 
Statement  of  Electricity  Generated,  Sold,  &c. 


Year. 

Units 
gene- 
rated. 

Units 
sold. 

Per  cent,  sales. 

Per  cent, 
generated. 

Max. 

load. 

KW. 

7« 
75 

87 

Average 

Light- 
ing. 

Power. 

Heat- 
ing. 

Used 

in 
works 

Un- 
acctd. 

d./B.T.C. 

1908 
1909 
1910 

71,340 
102,845 
128,011 

43,551 

77,055 
98,289 

40-0 
48-4 
44-6 

536 
51*5 
45*9 

64 
5-1 
9-5 

28-2 
18-8 
177 

10-8 
64 
56 

30H 
304 
313 

and  there  is  still  suflicient  room  on  the  building  site  to 
carry  the  end  wall,  shown  in  fig.  1,  out^rards  to  make  room 
for  two  100  or  150-KW.  sets.  That  further  extensions  will 
soon  be  required  cannot  be  doubted,  there  being  already  in- 
sufficient space  capacity  to  allow  for  brciikdown  contingencies 
during  the  winter  peak. 

The  original  switchboard  has  been  enlarged  by  two 
panels  and  vow  includes :  three  -  generator  panels, 
battery-booster  motor  and  dynamo  panels,  balanc>er  panel, 
feeder  panel  and  end-cell  panel. 

The  800  ampere-hour  *'  d.p."  battery  is  still  in  use,  and 
has  not  yet  been  extended.  Its  performance  has  given  every 
satisfaction,  and  on  the  occasion  of  our  visit,  the  cells  were 
undergoing  their  first  cleaning.  About  \\  in.  of  '*  sludge" 
had  collected  during  the  past  four  years,  and  this  was  being 
removed  by  hand  (after  siphoning  out  the  acid),  pumping 
being  found  an  unsatisfactory  means  of  removal.  The  maxi- 
mum discharge  current  usually  demanded  from  the  cells  is 
■50-GO  amperes,  and,  in  the  light  of  recent  experience,  it  would 
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have  beeu  proferablo  to  have  installed  a  larger  battery  in  the 
first  instance,  so  as  to  enable  an  earliei'  shnt-down  of  the 
station  (which  is  now  rnn  in  two  shifts,  from  4.80  a.m.  to 
'2  p.m.,  and  from  2  p.m.  to  11.80  p.m.,  or  midnight),  and 
heavier  daily  discharge  of  the  cells.  The  battery  booster  has 
proved  of  insnfficient  capacity,  hence  end  cells  have  lately 
been  adopted  for  regnlating  purposes. 

The  railway  coal  rate  from  Swansea  to  Stratford  being 
7s.  2d.  per  ton,  high  grade  anthracite  cannot  be  obtained  in 
the  latter  town  at  less  than  2Gs.  per  ton,  which  rate  was 
paid  till  July,  1910.     On  installing  the  new   170-h.p.  set, 


Fio.  2.— Steam  Raising  Device -FOR  Gas  Plant. 


trial  was  made  of  anthracite  "slack"  fuel  (17s.  per  ton 
grade),  in  the  producers.  As  had  beeii  feared,  the  poorer 
fuel  caked  badly  and  the  standard  steam  raising  attachments 
on  the  producers  failed  to  supply  sufficient  steam  to  main- 
tain a  cool  fire  (particularly  on  heavy  loads). 

Before  reverting  to  the  dearer  fuel  and  its  consequent 
handicap  on  the  profits  of  the  station,  Messrs.  Falcke  and 
Spiers  devised  a  novel  system  of  steam  raising  which  has 
since  given  the  utmost  satisfaction  and  which,  by  reason  of 
its  simplicity  and  efficacy,  deserves  detailed  notice. 

As  indicated  in  the  diagrammatic  sketch,  fig.  2,  water  is 
run  into  a  length  of  gutter  troughing  ci,  whence  it  trickles 
through  side  j^erf orations*  i^ij»„,j^in  on  to  the  exhaust 
pipe  E,  between  the  engine  cylinder  and  the  silencer.  G 
and  E  are  located  in  a  trough  t  (covered  by  a  floor  plate  r), 
whence  steam  is  automatically  drawn  to  the  base  of  the  gas 
generator  p,  fig.  3,  by  the  suction  of  the  engine  admission 
stroke.  To  give  an  approximate  idea  of  the  amount  of  water 
vaporised,  the  81-b.h.p.  set,  carrying  30-kw.  load,  required 
a  stream  of  water  about  ^  in.  diameter  (about  20  ft.  head) 
to  be  run  into  g  (fig.  2). 

No  device  could  be  simpler,  and  experience  has  shown  that 
(3ach  engine  can  thus  provide  the  full  steam  required  by  its 
own  gas  generator.  By  connecting  tunnels  and  dampers, 
any  engine  can  be  supplied  wholly  or  partially  by  any  pro- 
ducer, and  the  latter  can  be  fed  with  steam  from  any  exhaust 
pipe. 

Whereas  fire  bars  burned  out  in  from  one  to  two  weeks 
when  using  anthracite  slack  in  conjunction  with  the  standard 
vaporisers  fitted  to  the  producers,  a  life  of  from  four  to  six 
months  is  obtained  under  the  new  system  of  working.  More- 
over, the  steam  supply  is  now  strictly  proportioned  to  the 
load,  and  a  uniform  quality  of  gas  is  maintained  under  all 
circumstances,  together  with  a  cool,  clean-burning  fire  in  the 
producers. 

As  the  result  of  the  adoption  of  the  above  system,  the 
coal  costs  at  Stratford,  which  averaged  0"40d.  per  unit  sold 
in  1910,  fell  to  0'35d,  per  unit  during  the  first  six  months 
of  1911,  and  were  expected  to  reach  0'32  to  0*33d.  per  unit 
during  the  last  half  year.  The  total  sales  in  1910  were 
98,289   units,  and  during  1911  it  was  hoped  to  exceed  this 

*  The  advantages  of  side  perforations,  as  opposed  to  perforations 
along  the  bottom  of  the  troughing,  include  steadier  flow  from  the 
former  and  non-clogging  of  the  perforations  by  solid  matter, 
which  is  now  deposited  at  the  bcttom  of  the  trough. 


figure  by  at  least  20,000  units,  while  incurring  a  lower  total 
coal  bill. 

A  3-H.i\  D.o.  motor  in  the  repair  shop  drives  the  lathe  of 
the  latter  and  drilling  machine,  and,  in  addition,  a  small  fan 
blower,  used  to  start  up  the  first  producer  after  a  period  of 
shut-down.  The  remaining  producers  are  started  as  required 
by  gradually  opening  their  delivery  valves.  The  delivery 
pipes  being  in  parallel,  the  suction  of  the  running  engine 
rapidly  brings  the  additional  producers  to  Morking  heat. 

In  the  original  installation,  provision  was  made  for  starting 
up  the  engines  by  petrol,  but  the  well-known  liability  to 
preignition  on  this  system,  and  the  dangerous  mechanical 
shock  thereby  thrown  on  the  cylinder  and  moving  parts, 
have  led  to  the  installation  of  a  compressed-air  starting 
equipment  driven  by  the  electric  motor  shown  on  the  wall 
bracket  in  fig.  1.  The  170-h.p.  set  is  now  easily  started 
and  brought  to  full-load  output  in  five  minutes. 

The  old  (smaller)  engines  are  single-cylinder  machines 
with  "  hit-and-miss  "  governing,  but  the  new  unit  has  two 
cyhnders,  four  engine  bearings,  and  is  governed  by  graduated 
admission  (controlled  by  a  fioating  striking  plate  engaging  at 
various  points  on  a  tapered  block).  The  81-h.p.  engine 
has  a  4-ton  fly-wheel,  whereas  that  on  the  170-h.p.  set 
weighs  but  6  tons,  yet  vibration  and  cyclic  speed  variation 
are  very  slight. 

It  should  be  noted  that  in  the  new  generating  set  2  b.h.p. 
have  been  allowed  per  1  kw.  electrical  output.  This 
liberal  allowance  of  engine  capacity  is  necessary  to  ensure 
satisfactory  peak  performance  with  suction-gas  plant.  The 
85-KW.  dynamo  specification  included  not  more  than  75°  F. 
temperature  rise  during  8  hours'  full-load  run,  followed 
immediately  by  2  hours'  run  at  20  per  cent,  overload  ; 
actually,  the  temperature  rise  under  these  i[ conditions  does 
not  exceed  70°  F. 

The  gas  cleaning  towers  on  the  various  producers  are  very 
effective,  and  the  engine  valves  need  grincUng  once  in  from 
four  to  eight  weeks,  according  to  load.  Until  recently,  the 
exhaust  valve-rod  guides  were  unlubricated,  with  the  result 
that  the  valve  stems  wore  badly  during  the  first  month  of 
their  life.  Though  subsequent  deterioration  was  much 
slower,  there  was  sufficient  leakage  round  the  worn  stem  to 
cause  an  unpleasant  smell.  This  trouble  has  now  been 
overcome  by  lubricating  the  guides  with  high-temperature 
grease  (melting  at  400°  F.),  fed  from  stuffing  boxes  with 
tell-tale  plungers. 

The  valves  are  now  turned  up  from  forgings  by  the  com- 
pany's staff,  a  rather  thicker  stem  being  adopted  than  is 


VERTICAL   SECTION 


Fia.  3. — Steam  Raising  Device  and  Produceb  Connections. 

provided  by  the  engine  makers,  and  a  boss  being  left  imme- 
diately below  the  valve  head  to  allow  for  the  local  pittmg 
which  occurs  at  tliis  point,  and  which  first  demands  the 
renewal  of  the  fitting. 

Producer  linings  are  found  to  last  between  two  and  three 
years,  and  are  scraped  about  once  per  month.  The  fires  are 
"  sliced  "  as  often  as  may  be  necessary,  there  being  no  risk 
of  explosions  within  the  generators  when  working  under  the 
new  system  of  steam  raising.  Ashes  from  the  producers  are 
carefully  sifted  and  the  small  pile  of  fuel  refuse  resulting 
from  one  year's  workuig  was,  by  its  insignificant  amount  and 
worthless  quality,  a  striking  testimony  to  the  economical 
working  of  the  station. 

Water  for  eylmder  cooling  and  steam  raising  is  pumped 
from  a  surface-water  well  by  a  i-H.p.  motor  driving  a  single- 
acting  pump  delivering  300  gallons  per  hour  to  an  overhead 
tank,  whence  supply  is  by  gravitation.     The  water  supply, 
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which  is  exwiptionally  hard,  and  which  rapidly  furred  up  the 
original  producer  vaporisers,  but  which  has  no  injurioUi, 
effect  with  the  new  system  of  workiujj,  reaches  ^,000  gallon^ 
per  day  in  winter,  and  is  then  run  to  waste  after  use  ;  in 
smuMicr,  hiiwevi;r,  the  outflowing  waur  is  returnud  to  tli<- 
well,  through  a  coke  lilter  IkhJ,  f(jr  re-iise. 

So  far,  there  has  l»ecn  no  evidence  of  the  abnormally  high 
repair  charges  usually  instinctively  asscM^iated  with  ga«- 
engine  plant ;  nor  is  there  any  reason  to  exjject  any  such 
extraordinary  exjjense  in  future.  The  cleanliness  of  the 
station  leaves  nothing  U)  be  desired,  and  there  is  an  entire 
absence  of  nuisance  by  vibration,  noise  or  fumes. 

For  so  small  an  undertaking,  tue  Stratford-on-Avon 
Electricity  Co.  is  already  fortunate  in  possessing  a  well 
distributed  load  and  several  very  valuable  power  consumers. 
The  average  loail  during  the  day  is  about  30  KW.,  while  the 
winter  {)eak  reaches  !)U  kw.  During  the  sunmier  months, 
two  essentially  off -peak  power  consumers  area  brewery  taking 
20  II. r.  for  a  refrigerating  plant  from  .'>  a.m.  to  (;  or  7  p.m. 
daily  from  A|)ril  to  Septoml)er,  and  a  mill  having  a  tJO-H.i". 
motor,  averaging  40  ii.p.  output  between  6  a.m.  and  H  p.m. 
daily  from  July  to  September. 

The  25-KW.  and  r)0-KW.  generating  sets  are  found  very 
convenient  for  supplying  the  day  load,  and  are  therefore  likely 
to  be  retained  for  some  time  to  come.  The  new  generator 
which  will  shortly  be  required,  will  be  of  100 — 120  kav. 
output. 

Stratford  is  essentially  a  conservative  town  (though  con- 
siderable residential  developments  appear  imminent),  and  in 
securing  200  consumers  and  an  annual  output  of  100,000 
units  after  four  years'  working,  the  Electricity  Co.  has 
attained  no  mean  achievement — particularly  when  it  is 
remembered  that  gas  supply  is  in  the  hands  of  the  ton-n 
authorities,  who  therefore  carry  out  the  street  lighting  with 
incandescent  gas.  An  excellent  heating  load  has  been 
secured,  and  the  total  motor  load  now  exceeds  120  kw.  An 
electricity  showroom  is  soon  to  be  opened  in  one  of  the 
main  streets,  and  a  vigorous  system  of  circularising  present 
and  prospective  consumers  concerning  the  economy  and 
merits  of  various  electrical  apparatus,  is  already  in  force. 

Mr.  Falcke  has  wisely  advocated  moderate  prices 
throughout,  and  has  actually  been  able  materially  to  reduce 
the  favourable  tariffs  inaugurated  in  1907,  in  certain  cases. 
Lightijig  supply  is  still  at  5d.  per  unit,  but  heating  and 
cooking  demands  are  supplied  at  l^d.  per  unit,  while  for 
power  purposes  the  charges  are  from  2id.  to  l^d.  On  the 
testimony  of  numerous  consumers,  the  Ughting  supply  at  5d. 
]>er  unit  is,  with  a  mixed  metal  and  carbon-lamp  equip- 
ment, equivalent  to,  or  cheaper  than,  gas  at  2s.  7d.  per 
1,000  cb.  ft. 

The  Stratford  undertaking,  having  grown  up  with  the 
de\'elopraent  of  the  metallic-filament  lamp,  has  experienced 
no  set-back  from  the  latter.  Among  the  more  interesting 
consumers,  other  than  the  special  power  demands  above 
noted,  are : — 

.  1 .  The  Strafford  Hospital.  —  Now  lighted  entirely  by 
metallic-filament  lamps,  and  which  showed  a  material  saving 
on  its  lighting  bill  during  the  first  year  after  its  conversion 
from  incandescent  gas  lighting.  This  result  had  naturally 
great  weight  with  residents  in  the  locality. 

2.  Hot)/  Trinitij  Church. — Employing  a  Kinetic  organ 
blower  driven  by  a  7-h.p.  electric  motor  in  place  of  the  old 
hydraulic  equipment.  Electric  fans  are  now  being  installed 
to  circulate  warm  air  through  the  church  from  a  central 
slow  combustion  stove.  A 'very  elaborate  metallic-filament 
lighting  scheme  was  recently  installed  ;  unfortunately,  the 
effect  was  considered  too  "  theatrical  "  by  certain  church 
dignitaries,  and  the  equipment  was  therefore  replaced  by  a 
simple  arrangement  of  half-frosted  bracket  lamps  supple- 
mented by  short  lengths  of  tubolite  in  the  vestry  and  choir 
stalls. 

3.  Shakespeare  Theatre. — During  its  spring  and  summer 
sessions  (each  lasting  about  one  month),  the  theatre  affords 
a  very  acceptable  load.  The  demand  is  naturally  irregular, 
but  is  worth  about  £60  per_ annum  to  the  station. 

The  total  length  of  house  supply  feeders  approximates 
10  miles,  and  armoured,  lead-sheathed  cables  laid  direct  in 
the  ground  are  now  used  in  preference  to  the  bitumen-filled 
wooden  cable  troughs  originally  employed  ;  the  cost  of  the 
former  is  considerably  lower.      To  the  best  residential  dis- 
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trict,  duplicate  feeders  are  laid  to  avoid  the  riik  c^.^ 
tion  of  supply  due  to  cable  breakdowns. 

For  shop  lighting,  a  comparativ«;ly  small  number  of  \  "ctity 
?uimature  arcs  and  a  few  of  other  mak'ai  an-  employed,  but 
f(jr  this  purjiose  and  for  ordinary  <loni*;4ti'-  lighting,  the  use 
of  metallic-filament  lam[w  is  rapidly  extending. 

In  concluding  this  brief  d<,-«cription  of  a  very  int«:re»ling 
undertakinir,  we  wish  to  i-xpresn  our  appre<:iation  of  the 
courtecjus  assistance  rendered  by  Mr.  C.  D.  Falcke  and  his 
assistant,  Mr.  P.  Spiers. 


ELECTRICAL    LAW    IN    THE    BRITISH 
DOMINIONS. 
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{Continued  from  page  240.) 

2.  Queensland. — The  list  of  statutes  in  force  in  Queens- 
land only  contains  a  reference  to  one  Act  relathig  to  the 
supply  of  electricity  for  light  and  power.  We  refer  U)  an 
Act  "  to  facilitate  and  regulate  the  supply  of  electricity  for 
lighting  and  for  other  purposes"  (Ib'JGj,  GO  V.,  No.  24. 
Prior  to  this  date,  it  appears  that  the  supply  of  electricity 
was  only  regulated,  if  at  all,  by  one  or  two  private  Acts. 

The  Act  of  1896,  which  apijears  to  be  modelled  upon  the 
English  Electric  Lighting  Acts,  is  divided  into  parts  as 
follows:  (1)  Preliminary;  (2)  Constitution  of-  Electric 
Authorities  ;  (3)  Powers,  Duties  and  Obligations  of  Electric 
Authorities  ;  (-t)  Protection  of  Government  Telegraph  Lines ; 
(5)  Supply  of  Electricity  and  Ptecovery  of  Charges;  (6) 
Purchase  of  Undertaking  by  Local  Authorities ;  (7)  Regu- 
lations and  By-Laws  ;  (8)  Offences;  (9)  General  Provisions. 

The  term  "  electric  authority,"  as  used  in  the  Act,  signifies 
any  local  authority,  company  or  i^erson,  authorised  by  an 
order  granted  under  the  Act,  to  supply  electricity  within  any 
prescribed  area. 

1.  Preliminary  :  Sec.  4  embodies  the  prmciple  that  elec- 
tricity must  only  be  supplied  by  the  State.  It  provides  that,  • 
"  From  and  after  the  passing  of  this  Act,  and  subject  only 
to  the  provisions  in  this  part  of  this  Act  hereinafter  con- 
tained, no  local  authority,  company,  or  person  shall  construct 
or  use  any  electric  lines  or  works,  or  supply  electricity, 
except  under  the  authority  of  an  order  pursuant  to  this 
Act. 

Provided  that  this  Act  shall  not  apply  in  any  case  in 
which  an  electric  line  is  not  constructed  or  used,  or  elec- 
tricity is  not  transmitted  or  supplied  beyond  the  limits  of  the 
buildings  or  premises  in  which  the  electricity  is  generated. 
This  section  has  the  effect  of  prohibiting  the  supply  of  a 
private  company  or  person  to  a  few  neighbours.  Sec.  6, 
however,  makes  an  exception  in  the  case  of  persons  or  com- 
panies which,  at  the  passing  of  this  Act,  were  supplying 
electricity. 

2.  Constitution  of  Electric  Authorities. — Just  as  the 
Board  of  Trade  has  power  to  grant  a  provisional  order  for 
the  supply  of  electricity  in  England,  the  Go^ernor  of 
Queensland  in  Council,  may,  by  Sec.  S  of  the  .A.ct  under 
discussion,  "  From  time  to  time  by  order  in  Council  authorise 
any  ltx>al  authority,  company,  or  pei^on  t<->  supply  electricity 
within  any  prescril)ed  area  for  such  purposes  as  may  be 
specified  in  the  order,  and  for  such  period  subject  to  the 
provision  of  part  6  of  this  Act.  as  the  Governor  in  Council 
may  think  proper." 

Sec.  10  embodies  the  principle  laid  down  by  Sec.  4  of  the 
Electric  Lighting  Act,  1882,  and  Sec.  1  of  the  Electric 
Lighting  Act,  1888,  by  which  the  local  authority  is  entitled 
to  notice  of  the  intention  of  a  private  compiny  to  apply  for 
an  order.  It  is  to  be  observed  that  although  such  an  order 
is  not  to  be  granted  except  with  the  consent  of  the  local 
authority,  the  Governor  in  Council  may.  in  a  proper  case, 
dispense"  with  such  consent.  Sec.  2  provides  that  the  electric 
authority  shall  be  subject  to  such  conditions,  limitations, 
and  liabilities  as  may  be  inserted  in,  or  prescribed  by.  the 
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order  affecting  the  iindertakino:  with  regard  to  a  number  of 
matters.  To  put  it  generally,  the  supply  is  subject  to 
restrictions  similar  to  those  which  are  laid  down  in  the 
Schedule  to  the  Electric  Lighting  (Clauses)  Act,  1899. 

3.  Powers,  Duties,  and  Obligations  of  Electric  Authori- 
ties ;  and  4,  Protection  of  Government  Telegraph  Lhies. — 
These  are  practically  identical  with  the  corresponding 
provisions  of  the  English  Acts. 

5.  Supply  of  Electricity  and  Recovery  of  Charges. — This 
part  makes  it  incumbent  upon  an  electric  authority  to  supply 
electricity,  and  prohibits  it  from  prescribing  any  special 
form  of  lamp,  or  making  any  undue  preference  to  any 
consumer. 

0.  Compulsory  Purchase. — The  provisions  of  the  Act 
relating  to  compulsory  purchase  are  identical  with  those 
contained  in  the  Electric  Lighting  Act,  1888,  Sec.  2. 

7.  Regulations  and  By-Laws. — These  are  made  by  the 
Governor  in  Council. 

Amongst  the  General  Provisions  (9),  Sec.  58,  provides 
tliat  whereon  matters  in  the  Act  are  directed  to  be  decided 
by  arbitration,  the  arbitrator  is  to  be  nominated  by  the 
Governor  in  Council  on  the  application  of  either  party. 

3.  Victoria. — The  supply  of  electricity  in  Victoria  is 
regulated  by  the  Electric  Light  and  Power  Act  (No.  1,413), 
of  189G,  as  amended  by  the  Electric  Light  and  Power  Act 
(No.  1,694),  of  1900.  These  statutes  bear  a  '  strong 
resemblance  to  those  of  Queensland,  which  have  already 
been  referred  to.  They  are  obviously  founded  upon  the 
English  Electric  Lighting  Acts. 

Sec.  5  of  the  Act  of  1895  provides  that  : — "No  Council 
{i.e.,  no  Council  of  any  municipal  district),  company,  or 
person,  shall  use,  lay,  erect,  construct,  or  put  up,  or  place, 
any  electric  line,  or  supply  electricity  for  public  purposes, 
or  private  purposes,  except  under  the  authority  of  an  Order 
made  pursuant  to  this  Act."  This  provision  is  subject  to  a 
proviso  in  favour  of  those  who  were  supplying  electricity  at 
the  time  when  the  Act  came  into  operation. 

By  Sec.  10  it  is  provided  that  subject  to  the  Act  the 
Governor  in  Council  may,  from  time  to  time,  by  order 
authorise  any  Council  to  supply  electricity  for  any  public  or 
private  purpose  within  any  area,  [and  in  the  case  of  any 
company  or  person  for  such  period  not  exceeding  30  years, 
as  the  Governor  in  Council  may  think  proper. 

The  Act  contains  the  usual  provisions  for  notification  to 
the  local  authority  of  any  application  to  be  made  by  a  com- 
pany or  person.  The  consent  of  the  local  authority  is 
generally  required,  but  the  Governor  in  Council  has  power 
to  dispense  with  such  consent  in  a  proper  case. 

The  provisions  of  the  English  Electric  Lighting  Acts  with 
regard  to  the  breaking  up  of,  and  interference  with,  high- 
ways and  the  interference  with  wires,  &c.,  under  the  control 
of  the  Postmaster-General,  seems  to  have  been  adopted  in 
toto  by  the  Victorian  Legislature. 

By  Sec.  43  a  right  of  compulsory  purchase  is  conferred 
upon  Municipal  Councils. 

The  terms  and  conditions  upon  which  this  right  may  be 
exercised  are  practically  identical  with  those  which  are  to  be 
found  in  Sec.  2  of  the  Electric  Lighting  Act,  1888.  It  is 
to  be  noticed,  however,  that  the  right  may  be  exercised  after 
30  years,  "  or  shorter  period  as  is  specified  in  that  behalf  in 
the  order  from  the  date  of  the  order."  The  value  of  the 
lands,  buildings,  materials,  plant,  p,nd  works  shall  be  deemed 
to  be  their  fair  market  value  at  the  time  of  the  purchase, 
due  regard  being  had  tc  the  nature  and  then  condition  of 
such  buildings,  materials,  plant,  and  works,  and  the  state  of 
repair  thereof,  and  to  the  suitability  of  the  same  to  the  pur- 
poses of  the  undertaking,  but  without  any  addition  in  respect 
of  compulsory  purchase  or  of  goodwill  or  of  any  profits 
which  may  have  been,  or  may  be  made,  from  the  undertaking 
or  of  any  similar  considerations. 

By  Sec.  44  the  Governor  in  Council  has  power  to  vary  the 
terms  upon  which  any  Council  may  require  the  undertakers 
to  sell. 

Sec.  25  puts  a  limitation  upon  the  profits  which  may  be 
distributed.  It  provides :  "  The  profits  which  may  be 
divided  amongst  the  shareholders  of  any  company  being  an 
undertaker  under  this  Act,  so  far  only  as  such  profits  are 
derived  from  supplying  electricity  shall  not  in  any  year 
exceed  £10  iper  cent,  on  so  much  of  the  paid-up  capital 
of  sucli  company  as  has   been  apportioned  for  the  works  or 


expenditure  of  such  company  as  an  undertaking  under  this 
Act.  Provided  that  whenever  throughout  any  half-year  any 
company  shall  charge  for  electricity  supplied  a  less  price  than 
the  maximum  charge  fixed  by  order  authorising  the  under- 
*  taking,  such  company  may  increase  such  rate  of  dividend  for 
such  half-year  by  \  per  cent,  on  the  paid-up  capital  for  each 
and  every  reduction  of  |d.  per  unit  in  the  price  of  electricity." 

A  later  Act  (The  Electric  Light  and  Power  Act,  1901, 
No.  1,775)  provides  that  no  Council  of  any  municipal  district 
shail  transfer  any  legal  powers  given  to  them  by  the  principal 
Act  {i.e.,  the  Act  above-mentioned)  or  give  its  consent  to  the 
grant  of  any  order  unless  a  poll  of  the  ratepayers  has  been 
taken  to  ascertain  their  views.  The  Act  also  contains  pro- 
vision for  the  taking  of  such  poll.  This  Act  also  provides 
(by  Sec.  3)  that  no  electricity  undertakers  or  gas  company  may 
charge  for  the  supply  of  electricity  or  gas  used  for  power  or 
heating  purposes  respecuvely  or  both  a  lower  uniform  charge 
than  that  charged  for  the  supply  of  electricity  or  gas  used 
for  lighting  purposes. 

4.  South  Australia. — Legislation  relating  to  the  supply 
of  electricity  in  South  Australia  seems  to  be  confined  to  an 
Act  which  was  passed  hi  1891  "to  authorise  municipal 
corporations  and  district  councils  to  supply  gas  and  electricity 
for  lighting  and  other  purposes."  This  statute  is  No.  531 
of  1891.  Part  II  is  devoted  to  the  supply  of  electricity, 
but  many  of  the  provisions  of  Part  I  which  relate  to  the 
supply  of  gas,  are  made  applicable  to  electricity  by  making 
the  word  "  gas  "  include  "  electricity,"  and  the  word  "  pipe  " 
include  "  electric  line." 

Sec.  49  provides  that — "  Any  local  authority  may, 
subject  to  the  provisions  of  this  Act,  supply  electricity 
for  any  public  or  private  purposes,  within  the  limits  of  its 
district,  or  within  such  other  limits  as  the  Governor  may 
from  time  to  time  by  proclamation  in  the  Government 
gazette,  allow,  provided  that  where  such  other  limits  com- 
prise land  within  the  district,  of  any  other  local  authority, 
such  proclamation  shall  not  be  made  without  the  consent 
under  seal  of  such  other  local  authority." 

In  supplying  electricity  the  local  authority  shall  be 
subject  to  such  regulations  as  may  from  time  to  time  be 
presented     by    the    Governor    by    Proclamation     in     the 


Government     gazette     with 


regard     to     the     following 


matters  : — 

{a)  The  limits  within  which,  and  the  conditions  under 
which,  a  supply  of  electricity  is  to  be  compulsory  .  or 
permissive. 

(&)  Securing  a  regular  and  efficient  supply  of  electricity. 

(c)  Securing  the  safety  of  the  public  from  personal  injury, 
or  from  fire,  or  otherwise. 

{(l)  The  limitations  of  the  price  to  be  charged  in  respect 
of  the  supply  of  electricity. 

(e)  Authorising  inspection  and  inquiry  from  time  to 
time  by  the  governor  and  any  local  authority  which  shall  be 
concerned,  other  than  the  local  authority  supplying  the 
electricity. 

(/)  The  enforcement  of  the  due  performance  of  the  duties 
of  the  local  authority  in  relation  to  the  supply  of  electricity 
by  the  imposition  of  penalties  and  otherwise  ;  and 

{g)  Generally  with  regard  to  any  other  matters  in  con- 
nection with  the  supply  of  electricity. 

Note, — The  power  here  conferred  upon  the  governor  is 
very  similar  to  the  power  to  make  rules  which  is  vested  ,in 
the  English  Board  of  Trade. 

By  Sec.  51  the  local  authority  within  any  part  of  whose 
district  the  electricity  is,  under  proclamation,  authorised  to 
be  supplied  by  any  other  local  authority  may,  in  addition  to 
any  regulations  which  may  be  made  under  the  provisions  of 
the  last  preceding  section,  for  securing  the  safety  of  the 
public,  from  time  to  time  make,  rescind,  alter,  or  repeal  by- 
laws for  further  securing  such  safety,  and  there  may  be 
annexed  to  any  breach  of  such  by-laws  such  penalties  as  the 
local  authority  think  necessary,  not  exceeding  £50  for  each 
offence,  provided  that  no  such  by-law  shall  have  any  force 
or  effect  unless  and  until  they  have  been  confirmed  by  the 
governor,  and  published  in  such  manner  as  the  governor  may 
direct. 

For  the  rest  it  may  be  taken  that  this  Act  follows  the 
broad  lines  of  the  English  Electric  Lighting  Acts. 

5.  Western  Australia. — In  1892  an  Act  was  passed  in 
Western  Australia  entitled  "  An  Act  to  authorise  municipal 
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CorporatioriB  to  supply  or  to  grant  licences  or  make  contracts 
for  the  supply  of  electricity  for  lighting  and  other  purposes," 
This  Act  was  amended  by  the  Electric  Lighting  Act  Amend- 
ment Act,  No,  7  of  1905,  and  as  so  amended  it  provides 
(by  Sec,  1)  that  any  local  authority  may,  subject  to  the 
provisions  of  the  Act,  supply,  or  from  time  to  lime,  licence 
or  contract  with,  any  company  or  person  to  supply  electricity 
for  all  orany  of  the  puri)oses  mentioned  in  this  Act  within 
the  limits  of  the  municipality,  or  within  such  limits  as  the 
governor  may,  from  time  to  time  by  proclamation,  approve 
and  allow.  The  term  local  authority  as  used  in  this  section 
means  the  Council  of  a  municipality  or  the  hoard  of  a  njad 
distri(;t  Council. 

A  licence  or  contract  so  granted  may  be  lor  any  period,  or 
|x;rio<ls,  not  exceeding  21  years,  and  shall  Ix;  subject  to  such 
regulations  and  conditions  as  to  the  performance  by  any  such 
company  or  person  of  their  duties  in  regard  to  such  supply 
for  the  revocation  or  rescission  of  the  licen(;e  or  cfjntract 
wher(!  the  said  company  or  person  shall  fail  to  perform  such 
duties  to  the  satisfaction  of  the  local  authority  for  authorising 
inspection  and  inquiry  from  time  to  time  by  any  officer  of 
the  local  authority,  and  generally  with  regard  to  any  other 
matters  in  connection  with  any  such  licence  or  contract  or 
supply  of  electricity. 

In  cases  where  the  local  authority  exercise  their  right  of 
entering  into  a  contract  under  the  Act,  they  have  power  to 
introduce  terms  of  purchase,  &c. 

By  Sec,  7  undertakers  are  also  made  subject  to  such  regu- 
lations and  conditions  as  may  from  time  to  time  be  prescribed 
by  the  (xovernor  and  pubUshed  in  the  Gazette  with  regard  to 
the  followmg  matters  : — 

(a)  The  limits  within  which,  and  the  conditions  under 
which,  a  supply  of  electricity  is  to  be  compulsory  or 
permissive, 

(b)  Securing  a  regular  and  efficient  supply  of  electricity, 

(c)  Securing  the  safety  of  the  public  from  personal  injury 
or  from  fire,  or  otherwise, 

(d)  The  limitation  of  the  prices  to  be  charged  in  respect 
of  the  supply  of  electricity  and  the  rent  and  sale  of  meters 
and  fittings, 

(e)  Authorising  inspection  and  inquiry  from  time  to  time 
by  the  Governor. 

(/')  The  enforcement  of  the  due  performance  of  the  duties 
of  the  undertakers  in  relation  to  the  supply  of  electricity  by 
the  imposition  of  penalties  or  otherwise  ;  and 

{y)  Generally  with  regard  to  any  other  matters  in  con- 
nection with  the  supply  of  electricity. 

It  will  be  seen  that  rules  may  be  framed  under  this  Order, 
which  would  take  the  place  of  our  own  Board  of  Trade 
Regulations. 

(To  be  continued.) 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cantwt  appear  uivLil 
the  folUmnng  week.  Correspondents  s/umld  forward  tlieir  commvni- 
cations  at  tlie  earliest  poss'ible  mortieTd.  No  letter  can  he  published 
vnless  we  hate  the  writer'' s  name  and  address  in  our  possession. 


Professional  Opening  for  Talent. 

Unfortunately,  at  the  time  of  writing  I  have  not  had  an 
opportunity  of  reading  a  full  report  of  Mr,  Hugo  Hirst's 
speech  at  the  annual  dinner  of  the  G.E.C,  briefly  reported 
in  the  daily  papers.  It  appears,  however,  that  Mr,  Hirst, 
whilst  crying  up  his  staff  recruited  from  the  office  boys,  is 
^  bewaiUng  the  fact  that  he  is  unable  to  obtain  the  services 
'of  public  school  men  of  social  standing  for  some  of  the 
highly-paid  positions  his  firm  is  able  to  offer. 

The  positions  to  which  Mr.  Hirst  would  appear  to  refer 
are  those  of  commercial  engineers,  as  he  mentions  that  it  is 
usual  to  ask  a  premium  of  £300  or  more  from  such  men  for 
their  training,  whilst  at  the  same  time  talking  of  the  com- 
mercial side — I  fail,  however,  to  see  how  any  office  boy  can 
fulfil  the  technical  qualifications  for  such  a  post,  however 
good  a  commercial  man  he  may  become. 

Now,  I  would  like  to  know  how  many  appointments  the 
G.E.C.  have  advertised  in  the  Electbical  Review  during, 
«ay,  the  past  five  years  carrying  salaries  of  from  £500  to 


£2,000,  because  I  feel  sure  that  there  are  plenty  of  avail- 
able men  with  all  the  qualifications  ilr.  Hirst  desires,  if  he 
will  only  make  his  requirements  known,  and  give  the  salaries 
stated. 

Personally,  I  can  claim  a  public  »^;hooi  and  University 
training  ;  I  have  paid  the  "  £300  or  more  "  ;  I  hold  a  Certi- 
ficate of  Honour  from  University  <•  "  I>ondor.  ;  I  am 
a  member  of  two  of  our  lea^ling    I  .  jns,  and    I    hold 

an  ap[X)intment  as  cfjmmercial  engineer  and  manager  of  a 
well-known  firm.  Still.  I  should  \xt  pleased  to  offer  my 
seivices  to  Mr.  Hirst  if  he  will  give  the  salary  he  talks  of. 

f  have  not,  however,  "  allowed  myself  Ui  l>e  thoroughly 
trained  by  the  G.E.C,"  and  I  think  this  must  be  what  Mr. 
Hii-st  wants  ;  but  why  will  not  the  training  and  foinmercial 
exprience  gained  with  other  firms  do  wjually  well  ?  Mr. 
Hirst  must  not  expect  trained  men  to  join  his  finu  at  10s. 
to  25s.  a  week,  or  double  the  amount,  in  the  hope  of  obtain- 
ing better  thing's  when  they  (an  command  more  elsewhere. 

Let  Mr.  Ifii-st  advertise  in  the  Electkicai.  Review, 
stating  his  requirements  and  the  salary  he  is  prepared  to 
give,  openly  and  frankly,  and  he  will  get  what  he  wants  ; 
and  may  I  suggest  to  Mr.  Hirst  that  one  g(xxl  commercial 
engineer,  who  can  be  (;ommercial  or  technical  as  o^;casion 
requires,  is  worth  three  or  more  of  the  "  late  office  boy  "  men. 

Engineer. 


The  Electrical  Profession  as  It  Is. 

May  I  again  seek  the  hospitality  of  your  valuable  periodical, 
seeing  that  your  correspondent  "  Inquirer,"  quotes  repeatedly 
from  my  previous  letter,  and  concludes  with  a  question  of 
wide  import. 

What  can  be  done  to  classify  the  individual  in  relation  to 
the  electrical  industry  ?  The  answer  to  this  is,  I  am  afraid, 
beyond  the  scope  of  a  letter,  as  it  naturally  extends  into  many 
fields,  but  it  is  a  subject  that  has  caused  me  much  study, 
with  results  that  may  reach  the  ears  of  "  Inquirer." 

I  would  like  to  mention,  however,  that  in  many  of  the 
articles  by  Mr.  Kilburn  Scott  in  the  Electrical  Review 
reference  has  been  made  to  methods  of  certifying  fully- 
qualified  members  of  the  .industry  which  I  think  are 
applicable  in  this  country. 

The  title  "electrical  engineer"  should  be  as  distinctive 
as  "  patent  agent,"  "  doctor,"  "solicitor,"  and  the  like,  who 
have  the  protection  of  the  court  against  impostors,  seeing 
that  it  costs  considerable  amounts  of  money,  combined  with 
years  of  study  before  efficiency  is  reached,  and  their  services 
to  the  community  are  nowadays  almost  indispensable. 

Before  much  time  passes  I  hope  to  see  our  most  in+lnential 
electrical  engineers  combine  to  draft  a  Bill  to  be  laid  before 
Parliament,  a  clause  of  which  will  insist  that  any  person 
advertising  himself  as  an  electrical  engineer  must  show  proofs 
of  efficiency  and  qualification,  or  must  employ  an  engineer 
who  is  fully  qualified  before  undertaking  public  contracts. 
Many  other  stipulations  wouM,  of  course,  be  included. 


W.  Ellerd-Stjles. 


London,  N.E.,  February  19///,  1912, 


Peat  Fuel  in  Russia. — It  is  announced  from  Berlin 
that  a  syndicate  in  which  the  St.  Petersburg'  Electric  Ligrhting  Co., 
1886,  is  interested,  has  acquired  extensive  peat  fields  near  Moscow, 
where  it  is  proposed  to  erect  a  larj;e  station  for  the  supply  of  elec- 
tric power  to  the  district  and  the  many  works  in  the  vicinity.  It 
is  also  intended  to  transmit  electrical  energy  to  Moscow  in  order  to 
render  tne  St.  Petersburg  Co.'s  station  in  Moscow  independent,  as 
far  as  possible,  of  the  prices  of  naphtha  end  coal,  which  are  subject 
to  great  fluctuations,  and  have  at  present  reacheti  an  extraordinarily 
high  level.  It  is  said  that  the  quantity  of  peat  available  is  sufficient 
to  cover  the  fuel  reiiuiremeuts  of  the  Moscow  electricity  works  for 
a  period  of  100  years  on  the  basis  of  the  present  production  of 
power. 

Success  of  Croydon  Corporation  Traniways  Baud. 

— The  London  and  Home  Counties'  Amateur  Band  Association  held 
their  annual  festival  and  contests  on  Saturday,  17th  inst.,  at  the 
Crystal  Palace,  when  the  Croydon  Corporation  Tramways  Band 
was  awarded  second  place  in  the  Reed  Band  section.  For  this 
event  a  keen  fight  was  made  by  all  competitors,  and  we  con- 
gi'atulate  the  Croydon  contingent  and  their  bandmaster,  Mr.  \V. 
Ellis  (late  of  the  Fourth  Devons  and  Second  Queen's  Regim«nt*l 
Bands'),  upon  their  wpllearned  suc^cys. 
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PARLIAMENTARY. 


LEGAL. 


Standinif  Order:!.— The  whole  of  the  Private  Bills  have  now  been 
before  the  Examiner  for  proof  of  compliance  with  Standing  Orders, 
and  a  few  have  been  postponed  for  further  consideration. 
AmcnfTst  the  Bills  which  have  been  reported  as  having-  complied 
are  the  London  United  Tramways,  London  Electric  Railway, 
Edpware  and  Hampstead  Railway,  Birmingham  Corporation,  Hull 
Corporation,  Brighton  Corporation,  London  and  North-Western 
Railway,  Botrnor  Gas  Light  Co.  CElectricity),  Brighton,  Hove  and 
District  Railless  Traction,  Hove  Corporation  Railless  Traction, 
Metropolitan  Railway,  North  Ormesby,  South  Bank,  Normanby 
and  Grangetown  Railless  Traction,  Metropolitan  District  Railway, 
Brighton  District  Tramways,  Metropolitan  Electric  Tramways,  and 
Preston,  Chorley  and  Horwich  Tramways. 

Xdtional  Electric  Constntctiuii  Co. — In  the  case  of  this  Bill, 
which  seeks  power  to  confirm  a  number  of  agreements  entered  into 
with  local  authorities  by  the  predecessors  of  the  National  Electric 
Construction  Co.,  a  mistake  with  regard  to  the  newspaper  notices 
has  led  to  the  decision  that  Standing  Orders  have  not  been  complied 
with,  and  hence  the  matter  will  have  to  go  before  the  Standing 
Orders  Committee,  who  will  decide  whether  the  Bill  shall  be 
allowed  to  procee  i.  It  appeared  from  the  evidence  given  that  the 
advertisement  which  should  have  been  sent  to  the  Tunbridge  Wells 
paper  went  to  the  Crystal  Palace  paper  and  vioe.  versa. 

Si'uthall  and  Hounnlow  Rallies^  Traction. — Several  allegations 
were  made  as  to  the  non-compliance  with  standing  orders  in 
the  case  of  the  Southall,  Hounslow  and  Twickenham  Railless 
Traction  Bill,  and  the  Examiner  found  there  had  been  a  failure  as 
regarded  newspaper  notices  in  respect  of  Clauses  21  and  46,  inas- 
much as  the  intention  of  the  clauses  with  regard  to  the  powers  to 
be  conferred  on  local  authorities,  and  of  the  power  to  the  com- 
pany to  erect  waiting  rooms,  dec,  were  not  properly  stated.  This 
Bill  also  will  have  to  go  before  the  Standing  Orders  Committee. 

Glasgow  Tramways.— Amongst  the  Scotch  provisional  orders,  the 
Examiner  has  found  that  Standing  Orders  have  not  been  complied 
with  in  regard  to  tramway  No.  6  in  the  Glasgow  Corporation  Bill. 
This  is  a  proposal  to  construct  about  i  mile  of  tramway,  to  com- 
mence in  Canniesburn  Road  and  to  terminate  in  the  parish  of  New 
Kilpatrick,  in  the  County  of  Dumbarton.  The  proposal  will  probably 
be  struck  out  of  the  order, 

Ilo-use  of  Lords''  Bills. — Amongst  the  Private  BiUs  which  it  has 
been  decided  shall  originate  in  the  House  of  Lords  are  the  follow- 
ing :— Brighton  Corporation,  Brighton  District  Tramways,  Brighton, 
Hove  and  District  Railless  Traction,  Hove  Corporation  Railless 
Traction,  London  and  North-Western  Railway,  and  North  Ormesby, 
&c.,  Railless  Traction. 

Petitiom. — A  large  number  of  petitions  have  been  deposited  in 
the  Private  Bills  Office  against  Bills  originating  in  the  House  of 
Commons,  including  the  following  : — 

London  County  Council  Tramways.—By  the  Bethnal  Green, 
Hackney,  Islington,  Lambeth,  Paddington,  Hammersmith,  Stepney, 
Greenwich,  and  St.  Pancras  Borough  Councils,  the  City  Corporation, 
Metropolitan  Railway,  Great  Western  Railway,  Great  Eastern  Rail- 
way, London  Omnibus  Owners'  Federation,  &c. 

Metropolitan  Electric  Tramways.— Stoke  Newington  Corporation, 
London  Coimty  Council,  and  Middlesex  County  Council. 

National  Electric  Construction  Co. — Hackney  B.C.,  Fleetwood 
U.D.C.,  Rathmines  U.D.C.,  Pembroke  U.D.C.,  Gloucester  Corpora- 
tion, Blackpool  Corporation,  Canterbury  Corporation,  Tunbridge 
Wells  Corporation,  Poplar  B.C.,  Taunton  Corporation,  and  a  number 
of  gas  companies. 

Edgware  and  Hampstead  Railway.— Sir  J.  Maple's  Trustees, 
Hendon  U.D.C.,  Middlesex  County  Council,  and  four  others. 

Metropolitan  Railway  Co.— By  20  petitioners,  including  the 
London  Electric  Railway  Co.,  Central  London  Railway  Co.  and 
the  Metropolitan  District  Co. 

London  Electric  Railway.— By  the  Metropolitan  and  Great  Central 
Railways  Co.,  Metropolitan  Electric  Supply  Co.,  Twickenham  and 
Teddington  Electric  Supply  Co.  and  12  others. 

Metropolitan  District  Railway.— By  the  Metropolitan  Railway 
Co.,  Twickenham  and  Teddington  Electric  Supply  Co.,  Wimbledon 
and  Sutton  Railway  Co.,  Metropolitan  Electric  Supply  Co.  and  nine 
others. 

Southall,  Hounslow  and  Twickenham  Railless  Traction.— By  il 
petitioners,  including  the  Metropolitan  District  Railway,  London 
United  Tramways  and  Metropolitan  Electric  Supply  Co. 

Keighley  Corporation.— Yorkshire  Electric  Power  Co.,  and  10 
others. 

London  United  Tramways —By  Middlesex  C.C.  and  the  Richmond 
Corporation. 

Ramsbottom  U.D.  Railless  Traction.- By  the  Lancashire  C.C.  and 
the  Lancashire  and  Yorkshire  Railway  Co. 


Electrical    Smelting    of    Iron    Ore.— According    to 

Industritidningen  Aorden,  the  Stora  Kopparbergs  Bergslags  Aktie- 
bolag  has  recently  placed  an  order  with  the  firm  of  Luth  &  Rosen, 
for  the  electrical  equipment  of  the  new  electrical  furnace  which 
the  firm  is  now  building  at  its  ironworks  at  Domnarfvet.  The 
order  comprises  three  controllable,  air-cooled  single-phase  trans- 
formers, as  well  as  the  complete  outfit  of  electrical  instruments. 
The  furnace  in  question  is  designed  for  a  consumption  of  12,000 
electrical  ii.p.,  and  is  the  largest  electrical  furnace  in  Sweden, 


Attorney-General  r.  Sheffield  Corporation. 

( Cont'mued  from  page  250.) 

On  Thursday,  February  16th,  Mr.  Drucqueh.  continuing  the  open- 
ing of  the  plaintiffs'  case,  called  attention  to  the  section  of  the 
Electric  Lighting  Acts  affecting  the  question.     He  pointed  out  that 
the  section  in  the  Gas  Works  Clauses  Act  enabling  persons  to  be 
supplied  with  pipes,  burners,  meters  and   lamps  was   in   no   way 
present    in    the    Electric   Lighting    Acts.       The    company    from 
whom  the  Corporation  acquired  their  undertaking  was  registered 
on  May  3rd,  1892.     It  was  called  the  Sheffield  Electric  Light  and 
Power  Co.,  Ltd.,  and  it  had  very  wide  powers  in  its  memorandum 
of  association  to  which  he  would  call  attention.     Following  on  that 
on  June  27th  1892,  they  obtained  their  provisional  order,  which 
contained  a  definition  of   consumers'   terminals  which   had   been 
universally  adopted  by  the  Board  of  Trade,  and  on  which  great 
reliance  was  placed  by  the  plaintiffs.     If  the  interpretation  which 
the  Corporation  desired  to  place  on  the  general  Act  was  correct, 
they  would,  under  one  section,  be  compelled  not  only  to  wire  up 
to  the  premises,  but  right  up  to  the  lamp  itself.     When  they  came 
to    the    regulations    his   Lordship    would    find  that    the  under- 
takers must  supply  a  constant  pressure.     That   pressure    was   in 
fact  tested  by  inspection  at  the   consumers'  terminals,  and  it  was 
the  only  place  where  it  could  be  tested,  owing  to  the  loss  of  pressure 
which  took  place  between   the   terminals  and   the   lamps.      The 
Sheffield  Electric  Light  and  Power  Co.  carried  on  its  business  down 
to  the  year  1897.  In  April,  1897,  the  Corporation  gave  the  necessary 
notice  to  treat  for  the  purchase  of  the  undertaking,  but  the  com- 
pany resisted  that  on  the  ground  that  the  Corporation  was  unable 
to  provide  the  necessary  Corporation  stock  with  which  to  purchase 
the  undertaking.     An  action  was  instituted   for  compelling   the 
transfer,  but  the  Corporation  lost  the  action,  and  after  that  they  had 
to  strike  a  bargain  with  the  company  in  order  to  effect  their  pur- 
pose.    In  the  meantime,  it  was  somewhat  important  to  notice  that 
in  May,  1897,  the  company  purchased  the  business  of  the  Universal 
Electric  Fitting    Co.,  Ltd.,   and   by   that  means  they  practically 
created  the  department  of  which  complaint  was  made  in  this  action. 
They  obtained  that  business   by  the  usual  means.     The  Universal 
Electric  Fitting   Co.  was  wound  up,  and   the  Electric  Light  and 
Power  Co.  increased  its  capital  for  the  purpose  of  securing  the  assets 
of  the  Fitting  Co. 

His  Lordship  :  Then  down  to  that  time  were  the  company  not 
supplying  fittings  and  things  ? 

Mr.  Drucquer  said,  so  far  as  they  knew,  none.  Evidence  would 
be  given  by  the  relator  himself,  an  electrical  contractor  carrying  on 
a  large  business  in  Sheffield,  that  throughout  the  whole  of  this 
period  the  company  were  practically  doing  no  serious  fitting  work, 
but  were  only  supplying  energy.  It  might  be  that  they  were  doing 
some  fixing  of  wires,  but  they  were  certainly  not  carrying  on  this 
important  trade,  which  they  took  over  from  the  Universal  Fitting 
Co.  in  the  very  year  that  the  notice  to  treat  had  been  unsuccessful. 
Mb.  Sargant  :  Does  my  learned  friend  say  that  the  company 
were  doing  only  wiring  business  and  not  doing  fitting  business  ? 

Mr.  Drucquer  said  he  was  stating  that  for  all  practical  pur- 
poses this  department,  of  which  plaintiffs  complained,  was  com- 
menced in  1897.  The  company  had  power  to  supply  lamps,  and  he 
had  no  doubt  they  did  so,  but  really  the  business  of  which  plaintiffs 
complained  was  practically  commenced  in  1897.  The  agreement 
eventually  entered  into  between  the  company  and  the  Corporation 
was  dated  March  11th,  1898,  and  was  set  out  in  the  Transfer  Act, 
which  he  would  read.  That  showed  that  there  were  a  number  of 
contracts  which  were  not  completed  at  the  time  the  transfer  was 
carried  out. 

His  Lordship  :  What  became  of  the  company  after  the  transfer .' 
Did  it  cease  to  exist,  or  does  it  exist  as  a  trading  company  ? 

Mr.  Drucquer  said  the  Act  did  not  provide  for  the  after  exist- 
ence of  the  company,  and  did  not  dissolve  it. 

Mr.  Sargant  said  the  contract  provided  fori  the  sale  of  every- 
thing the  company  had  got. 

Mr.  Drucquer  read  the  Transfer  Act  and  the  agreement 
scheduled  to  it.  He  agreed  that  the  purchase  included  all  the 
stock,  including  lamps  and  fittings,  and  that  the  Corporation  took 
over  certain  contracts.  Those  contracts  were  set  out  in  the  defence, 
and  were  relied  on  there  by  the  Corporation. 

His  Lordship  :  Were  there  any  continuing  contracts,  contracts 
for  maintenance  ? 

Mr.  Drucquer  said  not  that  he  knew  of.  Particulars  were 
ordered  to  be  given,  and  none  of  the  contracts  disclosed  in  the 
pleadings  came  under  the  description  of  continuing  contracts. 
Under  the  terms  of  the  agreement,  during  the  whole  of  the  year 
1898  the  company  were  carrying  on  the  business  on  behalf  of  the 
Corporation  in  consequence  of  the  delay  in  procuring  the  Transfer 
Act. 

His  Lordship  :  You  say  that  a  power  to  work  out  existing  con- 
tracts does  not  necessarily  imply  a  power  to  make  fresh 
contracts. 

Mr.  Drucquer  assented.  He  said  this  was  a  pure  bargain.  The 
Corporation  had  to  purchase  the  whole  undertaking.  They  could 
not  expect  the  company  to  leave  out  one  department.  In  the  case 
of  a  purchase  by  a  Corporation  they  often  had  to  purchase  things 
they  did  not  require,  which  they  got  rid  of  afterwards.  That  was 
often  the  case  with  the  purchase  of  a  tramway  system  by  a  Corpora- 
tion for  the  purpose  of  electrifying  it.  The  Corporation  had  to 
take  over  all  the  horses  and  stables,  but  as  soon  as  they  had  taken 
over  the  whole  undertaking  they  got  rid  of  all  that  they  did  not  want 
That  occurred  particularly  in  the  Manchester  case,  where  the  sum 
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involved  was  very  larpe  indeed,  and  all  the  horiies  and  stables  were 
nselftBS  to  the  Corporation. 

His  LoBDHHiP  :  WaH  the  company  dissolved  after  this. 
Mr.  Dhucqceb  said  he  did  not  know  that  evidence  would  be 
(riven.  The  next  Act  he  had  to  call  attention  to  was  the  Sheffield 
Corporation  Act,  1903.  The  Corporation  relied  on  a  certain  section, 
hut  the  facts  that  plaintiffs  would  establish  were  that  the  section 
was  the  result  of  a  bargrain  that  was  made  in  committee.  The 
powers  Bought  by  the  Corporation  in  their  original  Bill  were  com- 
jilete  powers  to  carry  on  this  very  trade,  now  the  subject  of  these 
proceedinps,  but  notice  of  opposition  was  piven  on  behalf  of 
electrical  contractors,  and  letters  would  be  read. 

Mk.  Sauoant  :  I  shall  submit  that  you  cannot  go  into  all  this. 
His    LoKDHHlP  :    I    don't   think   you   can.      Most  of  these  Acts 
contain  a  (?reat  deal  that  is  the  result  of  compromise. 

Mk.  Drdcquek  said  he  would  only  state  the  fact.  There  was  a 
compromise  which  was  secured,  instead  of  Sec.  2H,  of  the  original 
Bill,  which  contained  the  full  powers  that  they  wanted.  Some  im- 
portance turned  on  it,  because  of  the  powers  given  with  reference 
to  motors.  Plaintiffs  were  complaining  that  motors  were  sold  out- 
side the  defendants'  boundaries,  and  they  said  that  this  section 
applied  only  to  motors  within  the  City  boundaries. 

Having  thus  occupied  one  hour  and  a-half  in  reading  and 
commenting  on  the  various  statutes,  Mr.  Drucquee  said  he 
now  came  to  the  facts  of  his  case.  Even  supposing  his  Lord- 
ship accepted  Mr.  Justice  Neville's  decision  in  the  Leicester  case, 
having  regard  to  the  importance  of  the  present  case,  they  must  go 
into  the  facts. 

Mr.  Justice  Eve  assented. 

Mr.  Drucquer  said  he  would  first  read  the  pleadings. 
His  Lordship  said  he  was  fairly  well  acquainted  with  them  by 
this  time. 

Mr.  Drucquer  said  there  were  some  paragraphs  he  wished  to 
call  attention  to.  He  was  happy  to  be  able  to  inform  his  Lordship 
that  a  print  of  the  opening  and  of  the  evidence  would  be  prepared 
and  supplied  to  his  Lordship. 

Mr.  Sargant  :  In  view  of  what  my  friend  has  stated,  it  might 
be  better  to  have  it  printed  on  House  of  Lords'  paper  at  once. 

Mr.  Drucquer  quoted  a  decision  of  the  House  of  Lords,  in  which 
Lord  Macnaghten  laid  down  that  the  test  in  these  cases  was 
whether  the  trading  in  question  was  reasonably  incidental  to  their 
business  as  authorised  by  their  Special  Act.  Proceeding,  he 
remarked  that  the  Corporation  did  not  claim  any  powers  to  carry 
ta  the  business  outside  their  area,  but  the  company  whose  under- 
taking they  took  over  had  no  such  limitation.  What  the  plaintiffs 
complained  of  was  that  the  Corporation  were  carrying  on  a  business 
that  was  well  known  as  that  of  an  electrical  contractor.  There  were 
thousands  of  persons  in  the  country  known  as  electrical  contractors, 
and  the  evidence  ■^ould  be  that  all  that  the  Corporation  could  do 
was  the  wiring  for  the  purposes  of  supply  up  to  the  consumers' 
terminals  as  defined  in  the  Confirmation  Order  and  as  defined  in  the 
Board  of  Trade  Regulations.  If  his  Lordship  would  look  at  the 
model  which  had  been  prepared,  he  would  see  that  it  showed  the 
complete  thing. 

His  Lordship  said  he  was  fairly  well  acquainted  with  it,  practi- 
cally speaking. 

Mr.  Drucquer  having  exhibited  the  model  to  his  Lordship, 
and  explained  its  working,  referred  to  the  Board  of  Trade 
regulations  made  in  1909,  governing  the  supply  of  electric 
current.  He  said  that  the  business  of  an  electrical  contractor 
.started  with  the  consumers'  terminals  and  the  whole  of  the 
fitting  up  was  included  in  his  business.  His  business  was  that 
of  a  general  retail  trade  for  the  supply  of  every  imaginable  fitting 
in  connection  with  electricity.  It  was  a  recognised  trade,  and  it 
was  what  defendants  were  doing.  Any  passer-by  might  go  into  their 
shop  and  buy  any  article  that  was  displayed.  The  Corporation  kept 
a  department  where  there  were  no  restrictions  whatever  on  the  sale  of 
these  fittings.  That  they  recognised  there  should  be  some  limitation 
was  disclosed  by  a  minute  of  January  5th,  190fi,  in  which  the 
Corporation  said  that  if  work  was  executed  by  the  department  in 
question,  it  should  only  be  for  persons  already  consuming  elec- 
trical current  supplied  by  the  Corporation  or  for  persons  about  to 
become  consumers.  So  far  as  this  department  was  concerned,  the 
Corporation  had  a  proper  shop  and  showrooms,  and  the  only 
difference  between  them  and  that  of  an  electrical  contractor  was 
that  the  Corporation  had  more  money  to  expend.  But  it  was  open 
to  everybody.  There  was  no  restriction  whatever.  A  purchaser  did 
not  have  to  sign  any  undertaking  that  he  was  a  consumer  or  rate- 
payer, or  was  about  to  become  a  consumer.  He  thought  it  would 
be  well  to  read  the  whole  of  the  matter  relating  to  the  minute  of 
January,  1906.  There  was  a  resolution  passed  on  December  5th, 
1905,  by  the  Council  of  the  Sheffield  Chamber  of  Commerce,  stating 
that  the  Council  had  received  a  deputation  from  the  Sheffield  Elec- 
trical Contractors'  Association  on  the  subject  of  municipal  trading 
as  carried  »i\  in  the  electrical  fittings  and  wiring  department  of 
the  vSheffield  Corporation.  It  went  on,  'The  electrical  traders  arc 
substantial  ratepayers  of  the  city,  and  by  reason  of  the  municipal 
competition  to  which  they  are  subjected,  they  have  convinced  the 
Council  of  this  Chamber  that  it  is  impossible  to  carry  on  their 
business.  This  Council  hereby  records  its  disapproval  of  the  City 
Council  carrying  on  this  department  with  public  funds,  and  recom- 
mends that  a  copy  of  this  resolution  be  forwarded  to  the  City 
Council  in  the  name  of  the  Chamber,  and  a  copy  of  the  same  be 
given  to  the  Electrical  Contractors'  Association  for  their  use  in  the 
legal  opposition  they  are  pursuing."  On  January  5th,  190G, 
the  Electric  Light  Committee  of  the  Corporation  considered 
this  resolution,  and  passed  the  following  minute  : — "  Resolved 
that  this  Committee  regret  that  the  Chamber  of  Commerce 
should  lend  itself  to  support  the  efforts  of  persons  who  desire  to 
benefit  themselves  at  the  public  expense,   and   that  the  Chamber 


should  have  passed  the  above  resolntion  without  first  oommtinicating 
with  the  Corporation  to  ascertain  the  facts  of  the  caae.  The  Com- 
mittee recommend  the  City  Courcil  to  inform  th«s  Chamber  of 
Commerce  that  the  wiring  and  fittings  department  of  the  Electric 
Supply   Department  was  necestarily  pur  it  «reat  co.Bt.  under 

Parliamentary  "auction,  ae  part  of  the  :ng  of  the  Sheffield 

Electric  Light  and  Power  Co.  The  work  is  ezecnted  by  the 
Department  only  for  persons  already  concnming  electric  current 
supplied  by  the  Corporation  or  for  persons  about  to  become  con- 
sumers. That,  in  the  opinion  of  the  Committee,  it  is  i  .in 
the  public  interects  and  for  the  maintenance  of  a  high  -  .  of 
work  that  the  Corporation  should  continue  to  execute  work  of  the 
kind  referred  to.  That  all  persons  and  firms  in  the  city  carrying 
on  the  electric  wiring  and  fittings  business  have- commenced  to  do 
so  since  the  business  now  carried  on  by  the  Corporation  was  first 
established.  That  if  it  be  as  stated,  that  the  wiring  and  fitting 
contractors  cannot  carry  on  their  business  profitably,  it  is  flue  to 
undue  competition  among  themselves.  That  the  Committee  has,  on 
several  occasions,  received  deputations  of  the  wiring  and  fitting 
contractors,  and  fully  investigated  their  complaints,  and  they  have 
entirely  faiUd  to  substantiate  any  grievance  against  the  Electric 
Supply  Department  or  to  show  why  the  wiring  and  fittings  bu.''inesj>. 
purchased  at  great  cost  of  public  moneys  fthe  debt  for  which  in 
still  largely  unpaid)  should  be  discontinued  for  the  benefit  of  private 
traders.  The  Committee  have  no  desire  to  injure  the  wiring  and 
fitting  contractors  in  their  business.  The  Committee  f^imply  carry 
on  the  wiring  and  fittings  department  as  purchased  by  them  with 
as  little  competition  to  the  electrical  contractors  as  possible." 
Having  regard  to  that,  one  must  assume  (said  counsel)  that  it  was 
honestly  meant  and  was  not  made  merely  for  publication  purposes. 
The  important  fact  was  that  from  that  date  the  Corporation  were 
found  to  be  supplying  a  great  number  of  people,  which  showed  the 
great  difficulty  there  would  be  in  giving  any  partial  relief  in  this  case. 
The  Committee  put  on  record  a  minute  which  they  found  great 
difficulty  in  carrying  out.  and  they  might  have  the  same  difficulty 
in  carrying  out  any  limited  undertaking  or  injunction.  He 
thought  that  plaintiffs  would  be  able  to  establish  that,  both  as 
regarded  motors  and  the  other  matters,  the  Corporation  had 
not  only  before  this  action  but  after  it.  executed  a  great  number  of 
orders  outside  their  boundaries,  and  it  was  absolutely  essential  that 
they  should  adopt  some  system  which  would  obviate  the  difficulties 
of  which  plaintiffs  complained. 

Counsel  having  occupied  2 -J  hours,  mostly  in  reading  Acts  of 
Parliament,  and  orders,  pleadings  and  other  documents,  had  not 
concluded  his  opening  when  the  case  was  adjourned. 

On  Tuesday,  Mr.  Drucquer  continued  the  opening  of  plaintiffs" 
case,  and,  after  putting  in  certain  answers  to  interrogations,  read 
certain  particulars  delivered  by  plaintiffs  in  support  of  their  alle- 
gations as  to  trading  by  defendants  outside  their  area,  in  the  supply 
of  electric  motors  and  their  accessories.  These  showed  goods  sup- 
plied to  firms  in  Manchester,  Blackpool,  Mansfield,  Chelmsford,  kc. 
Many  of  these  items,  he  said,  were  admitted,  but  it  must  not  be 
taken  that  they  were  the  only  instances.  They  were  taken  out  of 
the  books  on  inspection  ;  but  there  were  another  hundred  cases 
which  had  not  been  investigated  very  closely  showing  busine.-«8  to  a 
large  extent.  Then,  with  regard  to  the  allegation  that  publ'c 
moneys  had  been  expended  in  connection  with  this  trade. 

His  Lordship  :  How  does  that  become  material .'  If  it  is  intm 
rirex,  I  suppose  they  can  carry  it  on  .' 

Mr.  Drucquer  said  there  might  be  some  question  that  they  had 
common  law  powers  as  a  municipality  to  carry  on  this  department. 
If  so,  plaintiffs  would  prove  that  the  Corporation  could  not  ose 
statutory  funds  to  carry  on  the  business. 

His  Lordship  :  Have  they  raised  such  a  case  in  the  defence  .' 
Their  case  appears  to  be  that  they  are  authorised  by  the  Provisional 
Order  and  the  Electric  Lighting  Acts,  and  that  this  trade  is  inci- 
dental to  the  supply  of  electrical  energy. 

Mr.  Drucquer  said  that  in  Paragraph  23  of  the  defence,  the  defen- 
dants denied  that  they  had  ever  expended  the  proceeds  of  any  rate 
levied  by  them,  or  any  money  fcrming  part  of  the  Borough  fund, 
upon  any  of  the  trades  or  businesses  in  question.  The  defendants 
said  they  had  (as  they  were  entitled  to  do)  expended  moneys 
borrowed  under  Sec.  7  of  the  Sheffield  Electric  Lighting  Transfer 
Act,  1898,  and  used  the  plant,  premises,  property,  and  servants 
acquired  and  employed  for  the  purposes  of  their  electric  under- 
takings, for  the  purpose  of  erecting  and  installing  electric  light 
fittings  and  wires,  and  electric  bell  fittings  and  wires,  within  their 
area.  That  admission,  he  thought,  probably  carried  plaintiffs  far 
enough,  in  so  far  as  it  was  necessary  to  prove  that  they  had 
expended  public  money.  Plaintiffs  were  prepared,  if  necessary,  to 
prove  that  not  only  had  defendants  expended  money  borrowed 
under  their  special  powers,  but  they  had  expended  rates.  There 
had  been  deficiencies  which  they  had  had  to  make  up  out  of  the 
borough  funds.  Plaintiffs  had  delivered  particulars  of  that.  He 
thought,  however,  that  paragraph  23  of  the  defence  »vas  sufficient 
for  their  purpose.  The  amount  of  capital  used  in  the  business  at 
the  time  the  Sheffield  Power  Co.  was  taken  over  by  the  Corjwration 
was,  as  shown  by  the  Board  of  Trade  returns.  *: 83.975.  He  now 
proposed  to  proceed  to  the  evidence  (after  quoting  the  judgment  of 
Mr.  Justice  Neville  in  the  similar  action  against  the  Leicester 
Corporation). 

His  Lordship  asked,  as  a  matter  of  history,  why  this  action, 
which  was  commenced  in  1906,  was  being  tried  in  1912,  when  the 
Leicester  case,  which  was  commenced  in  1909,  was  tried  in  1910. 

Mr.  Drucquer  said  that,  as  he  understood  the  position,  it  was  this. 
Difficulties  occurred  in  liH>r  in  connection  with  getting  discovery. 
Defendants  maintained  that  the  adniis.Mons  thev  bad  made  carrird 
them  the  whole  way,  and  they  refused  discovery.  Soon  after  that 
a  Bill  was  introduced  into  the  House  of  Commons,  which,  if  it  had 
been  carried,  would  have  made  this  case,  and  all  similar  cases,  un- 
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necessary,  as  it  sought   to  give  hill  powers  to  Corporations  to  carry 
on  this  particular  work. 

Mr.  Danckwerts  said  he  must  enter  his  protest  at  once  agfainst 
the  modern  habit  of  quoting  something:  that  was  intended  to  be 
done  in  Parliament.  It  was  always  done  for  purposes  of  prejudice. 
He  submitted  that  his  learned  friend  had  no  right  to  refer  to  any- 
thinar  that  happened  in  Parliament. 

His  LoRDSHir  :  He  is  only  explaining-,  in  answer  to  my  inquiry 
why  this  case  has  been  something  like  six  years  in  getting  to 
trial. 

Mr.  Danckwerts  said  it  was  no  explanation  at  all,  because  this 
happeneti  in  1907. 

Mr.  Druoqier  said  he  was  giving  an  explanation  of  the  delay. 
The  Bill  in  question  was  contested  until  the  obnoxious  clause  was 
deleted  altogether,  and  during  that  period  the  Leicester  action  was 
commenced.  They  got  discovery  and  proceeded  at  once  with  that 
action.  If  the  action  against  the  Leicester  Corporation  had  failed, 
there  would  have  been  no  object  in  proceeding  with  this  complicated 
action. 

Mr.  Danckwerts  said  he  was  instructed  that  for  three  whole 
years  the  action  was  allowed  to  sleep. 

Mr.  Dbucquer  said  he  had  given  the  explanation. 
His  Lordship  said  plaintiffs  were  not  prejudiced  by  it.     It  was 
only  a  matter  of  comment. 

Mr.  Danckwerts  said  the  judgment  in  the  action  against  the 
Leicester  Corporation  had  been  read,  and  he  presumed  his  Lordship 
was  going  to  follow  that. 

His  Lordship  said  yes,  so  far  as  the  facts  were  identical. 
Mr.  Danckwerts  said  the  only  dififerences  between  the  two  cases, 
he  thought,  were  in  the  fact  that  the  Sheffield  Corporation  took 
over  the  enterprise  of  an  electric  company  under  certain  terms,  ^ind 
the  existence  of  the  Sheffield  Corporation  Act,  1903.  Apart  from 
that,  there  was  no  difference.  What  he  felt  about  it  was  this, 
that  if  his  Lordship  was  going  to  follow  the  case  of  the  Leicester 
Corporation,  then,  of  course,  defendants  must  submit  to  it,  and  he 
did  not  propose  to  waste  time  in  rediscussing  it.  He  did  not  know 
whether  they  could  not  clear  up  the  issues  sufficiently  to  shorten 
the  matter. 

His  Lordship  said  he  was  bound  to  follow  the  decision  of  Mr. 
Justice  Neville. 

Mr.  Daisckwerts  said  he  noticed  the  other  side  had  said  the  case 
would  go  the  House  of  Lords. 

His  Lordship  said  that  was  a  threat  that  was  often  used  in  the 
early  stages  of  an  action. 

Mr.  Danckwerts  said  he  wanted  to  take  advantage  of  that 
observation.  He  erathered  that,  subject  to  the  two  points  he  had 
mentioned,  the  case  would  really  resolve  itself  into  a  question  of 
taking  evidence  on  certain  points  in  order  that  the  Courts  above 
might  have  the  facts  judicially  before  them. 

His  Lordship  said  it  would  be  a  eood  thing  if  any  admission 
oould  be  made  which  would  clear  the  groimd  and  avoid  a  great  deal 
of  expenditure  of  time  in  taking  evidence. 

Mr.  Danckwerts  said  he  thought  he  could  assist  his  Lordship 
to  get  to  close  grips.  First,  as  regarded  electric  light  fitting  and 
wiring,  defendants  only  claimed  the  right  to  do  that  for  people  who 
either  took,  or  were  about  to  take,  electrical  energy  from  the 
Corporation  within  the  area  of  supply.  That  included  the  supply 
of  fittings.  They  did  not  claim  to  do  that  with  regard  to  lighting 
purposes  for  non-consumers.  As  regarded  electric  bells,  a 
distinction  must  be  observed.  There  were  electric  bells  which  were 
operated  by  the  energy  supplied  by  the  Corporation.  Those 
defendants  claimed  to  supply  on  the  same  grounds  as  related  to 
electric  lighting.  The  second  class  of  bells  were  those  operated  by 
local  batteries,  and  which  were  not  connected  with  the  supply  of 
energy.  Defendants  claimed  the  right  to  supply  and  install  those, 
because  they  were  mixed  up  with,  and  practically  one  operation, 
with  the  instalment  of  the  electric  fittings  and  wires  for  other  pur- 
poses which  defendants  were  entitled  to  perform.  Defendants  also 
claimed  the  right  to  do  that  under  the  Act  of  1903.  As  regarded 
motors,  they  claimed  the  right  of  supply  under  the  Act  of  1903  ; 
first,  whenever  the  motors  were  actuated  by  their  energy ; 
secondly,  whether  they  were  actuated  by  defendants'  enerery  or  not. 
They  did  not  claim  to  supply  energy  outFide  the  area  at  all. 

His  Lordship  :  It  has  been  alleged  that  an  American,  for 
instance,  can  go  and  buy  fittings  from  your  department  and  take 
them  away. 

Mr.  Danckwerts  said  that  was  an  effort  of  imagination.  They 
did  not  claim  to  supply  electric  light  fittings  to  non-consumers. 

His  Lordship  :  That  is  a  question  of  fact.  Whatever  you  claim, 
or  do  not  claim,  Mr.  Drucquer  says  you  are,  in  fact,  doing  it. 

Mr.  Danckwerts  :  He  will  have  to  make  that  good.  Continuiner, 
he  said  their  contention  was  that  the  Act  of  1903  was  not  limited 
to  the  area,  but  they  said  they  did  not  intend  to  carry  on  business 
outside  the  area.  Of  course,  they  were  not  allowed  to  supply  energy 
outside  the  area.  As  regarded  the  transfer  of  the  late  company's 
business,  the  Corporation  could  not  claim,  and  never  had  claimed, 
the  power  to  carry  on  all  the  business  which  the  company  had 
power  to  carry  on.  Their  claim  was  limited  in  the  way  shown 
in  Sec.  3  of  the  Transfer  Act,  and  they  said  they  were  not  only 
entitled,  but  were  bound  to  carry  out  the  contracts  and  commit- 
ments of  the  company  in  force  at  the  time  of  the  transfer.  They 
were  entitled  to  deal  with  the  stock-in-trade  taken  over  from  the 
company  in  a  reasonable  manner.  They  had  never  supplied  any 
energy  outside  the  area  except  temporarily  to  people  who  had  it  by 
orders  of  the  Board  of  Trade.  They  had  not  done  any  wiring  for 
electric  lighting  purposes  for  non-consumers  since  the  action  was 
brought,  and  had  not  done  so  since  1903. 

His  Lordship  said  he  was  thinking  how  far  they  could  shorten 
matters  by  prefacing  any  order  made,  with  the  admissions  and 
claims  made  by  Mr.  Danckwerts.      That  would  bring  them  within 


one  branch  of  the  Leicester  case.  He  understood  Mr.  Danckwerts 
also  claimed  the  right  to  supply  electric  bells  if  the  same  were 
operated  by  energy  supplied,  or  about  to  be  supplied,  by  the  Cor- 
poration, and  also  if  they  were  operated  by  local  batteries  not  con- 
nected with  defendants'  supply, 

Mr.  Danckwerts  said  yes  in  connection  with  the  fitting  of  a 
supply  under  the  Act  of  1903. 

His  Lordship  asked  if  counsel  could  agree  on  admissions  which 
would  satisfy  both  sides  and  shorten  matters. 

Mr.  Drucquer  said  the  admissions  which  Mr.  Danckwerts  had 
made  were  not  broad  enough.  They  were  really  all  contained  in 
the  pleadings.  But  for  those  admissions  it  might  have  been  that 
he  could  have  carried  his  evidence  much  further  as  to  what  had 
happened  inside  the  area. 

His  Lordship  said  he  agreed  that  Mr.  Drucquer  was  entitled  to 
take  up  that  attitude.     It  appeared  to  him  that  the  only  result  of 
their  discussion  had  been  to  lengthen  the  proceedings  instead  of 
shortening   them.      He  thought  that  a  great  deal  of  what   Mr. 
Danckwerts  had  said  was  admitted  in  the  pleadings. 
Mr.  Dritcquer  :  And  it  does  not  help  me. 
His  Lordship  :  Then  go  on  with  your  evidence. 
Mr.    Drucquer    then    called   Mr.    Wm.  H.  Patchell,    who 
explained   to   the  Court  the  usual  mode  of   supply   of  electrical 
energy  to  the  consumer,  and  explained  the  exhibits  which  had  been 
produced  to  illustrate  the  mode  of  supply. 

Cross-examined  by  Mr.  Danckwerts  :  I  gather  that  you  are  not 
familiar  with  the  Sheffield  Corporation  undertaking  ? — I  have  not 
seen  anything  of  it  since  it  was  bought  by  the  Corporation.  I 
only  remember  it  in  the  days  when  Mr,  Johnson  was  there  running 
it  ;  he  was  the  engineer. 

He  was  the  manager  of  the  old  company  ? — Yes. 
What  did  you  see  of  it  then  ? — Very  little.    Not  much  had  been 
done  in  the  way  of  street  mains  then.   I  do  not  claim  any  particular 
knowledge  of  the  Sheffield  undertaking. 

Mr.  Danckwerts  put  further  questions  regarding  the  supply  of 
energy,  and  explained  that  he  was  trying  to  frame  his  questions  in 
popular  language. 

His  Lordship  said  he  did  not  mind.  Counsel  was  only  reducing 
himself  to  the  level  of  the  tribunal. 

Mr.  Danckwerts  (to  witness)  :  The  wires  inside  the  house 
after  the  consumers'  terminals  are  just  as  important  as  the  wires 
before  you  reach  the  terminals,  are  they  not  ? — You  mean  just  as 
essential.  Certainly.  The  consumer's  terminal  is  the  point  upon 
which  you  can  put  your  finger  as  the  point  at  which  energy  is 
supplied  by  the  undertaking  and  at  which  the  statutory  pressure 
can  be  tested. 

Mr.  Drucquer  said  he  had  electrical  contractors  to  give 
further  evidence  if  his  Lordship  desired. 

His  Lordship  said  it  was  for  counsel  to  decide. 
Mr.  Drucquer  called  Mr.  W,  R,  Rawlings,  director  of  Rawlings 
Bros.,  Ltd.  He  said  he  was  an  electrical  contractor  and  engineer 
and  had  had  25  years'  experience.  His  business  as  an  electrical  con- 
tractor was  to  put  in  wires  and  fittings  inside  the  consumers' 
premises.  His  work  commenced  at  the  consumer's  terminals.  The 
undertakers  supplied  all  the  fittings  up  to  the  terminals.  He 
prepared  the  models. 

Cross-examined  by  Mr.  Sargant  :  You  are  not  familiar  with  the 
practice  at  Sheffield  ? — No. 

You  prepared  your  models  without  reference  to  the  system  in 
operation  at  Sheffield  ? — Quite. 

Do  you  know  that  at  Sheffield  they  do  not  have  transformers  in 
the  consumers'  premises  as  a  rule  ? — I  believe  they  do  not. 

Mr.  Albert  Davidson,  the  relator  in  the  case,  said  he  was  a 
M.I.M.E.  and  carried  on  business  in  Sheffield  as  a  mechanical 
engineer.  He  was  an  electrical  contractor  prior  to  1904,  but  ceased 
that  business  owing  to  the  competition  of  the  Corporation.  He 
knew  of  the  Sheffield  Electric  Light  and  Power  Co.,  and  knew 
that  down  to  1897  they  were  doing  practically  nothing  in  supplying 
electrical  fittings.  The  Universal  Fittings  Co.  did  supply 
such  fittings  and  was  an  auxiliary  of  the  other  company.  Both 
companies  had  the  same  directors,  but  otherwise  they  were  separate 
companies.  The  Fittings  Co.  was  absorbed  by  the  Power  Co.  The 
Power  Co.  did  not,  to  his  knowledge,  issue  a  catalogue  of  fittings 
until  they  took  over  the  Fittings  Co.  The  defendants  had  a  sub- 
stantial showroom  in  Sheffield,  and  the  fittings  were  clearly 
exhibited  to  the  public.  It  was  an  ordinary  commercial  show- 
room. He  had  been  in,  but  not  to  buy  things.  There  was  no 
notice  of  any  kind  exhibited  to  indicate  that  only  consumers  of 
energy  would  be  supplied  with  fittings. 

His  Lordship  :  Are  the  articles  priced  .' — Witness  :  I  could  not 
say  definitely. 

Further  examined  :  About  two  years  ago  there  was  an  Electrical 
Exhibition  at  Sheffield,  at  which  the  Corporation  exhibited  very 
largely.  There  was  no  notice  then  that  the  Corporation  only 
supplied  consumers  with  fittings. 

Cross-examined  by  Mr.  Sargant  :  There  were  still  seven  or 
eight  firms  of  electrical  contractors  in  Sheffield  carrying  on  business. 
He  ga, e  up  his  business  owing  to  the  competition  of  the  Corpora- 
tion, not  because  of  competition  with  other  firms.  He  stated  that 
from  his  experience.  He  was  a  mechanical  engineer,  and  perhaps 
had  not  quite  the  same  knowledge  and  experience  as  his  com- 
petitors, but  he  employed  a  competent  manager  who  was  skilled  in 
electricity.  He  was  doing  the  largest  electrical  jobs  that  were 
being  done  in  Sheffield  at  the  time,  but  it  was  subsidiary  to  his 
other  business  of  a  mechanical  engineer. 

Do  you  know  that  the  Universal  Fittings  Co.  did  not  do  the 
wiring  of  houses  at  all .'  —Yes. 

And  that  a  considerable  part  of  the  business  of  the  Sheffield  Co. 
was  the  wiring  of  houses  ? — I  don't  know  that  as  a  fact.  I  know 
that  they  did  it. 
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Further  crosa-examined,  he  reiterated  that  the  two  companicH 
were  practically  workint,'  hand  in  hand.  He  had  considerable  local 
knowledf^e  of  the  circumstances  of  their  businesses. 

You  know  the  Corporation  showroom  is  on  the  second  floor .' — 
Yes. 

Does  it  not  strike  you  as  peculiar  it  should  be  on  the  second  floor 
if  they  want  to  carry  on  a  general  business  .' — No,  not  having 
regard  to  the  nature  of  the  business. 

Are  there  any  fittings  in  the  showroom  which  could  be  used 
except  in  connection  with  the  200  volts  supply  of  the  defendants  .' 
— I  could  not  attempt  to  answer  such  a  question.  So  far  as  my 
knowledge  goes  the  showroom  is  a  general  showroom. 

Are  there  any  fittings  shown  which  could  be  used  in  connection 
with  any  other  supply  of  electricity  except  that  given  by  the 
Sheffield  Corporation  .' — I  should  prefer  you  to  put  that  question 
to  the  manager  of  tho  department. 

Mk.  Sar(;ant  repeated  the  question,  and  Witness  replied  that 
he  personally  did  not  know. 

Wiis  there  any  attempt  to  advertise  this  showroom  as  a  place 
where  electric  fittings  could  be  purchased  ? — There  is  a  general 
attempt  in  their  current  advertisements  which  they  send  out. 

Mb.  Drucquer  produced  a  specimen  advertisement,  and  Witness, 
replying  to  Mr.  Sarcant,  said  these  advertisements  were  sent  out 
to  the  consumers,  together  with  the  bills  for  energy  supplied. 

Further  cross-examined,  he  agreed  that  the  chief  object  of  the 
Electrical  Exhibition  was  to  demonstrate  to  the  inhabitants  the 
advantage  of  taking  a  supply  of  energy  from  the  Corporation  for 
many  purposes  of  the  household. 

Re-examined  by  Mr.  Dkuequeb  :  Did  you  find  the  competition 
of  the  Corporation  the  same  as  the  competition  of  other  contractors  .' 
—No. 

Why  not  ? — Because  the  Corporation  were  on  privileged  ground. 

In  what  sense  ? — I  mean  that  where  the  Corporation  had  an 
inquiry  for  supply  they  could,  and  they  had,  supplied  lengths  of 
main  which,  when  an  ordinary  contractor  supplied  them,  were 
charged  as  an  extra.  We  could  never  get  a  clear  statement  as  to 
what  belonged  to  the  mains  department  and  what  belonged  to  the 
fittings  department. 

Further  re-examined,  he  was  a  consumer  of  energy  supplied  by 
the  Corporation,  and  as  such  received  their  advertisements.  He 
identified  various  advertisements,  and  added  that  on  principle  he 
always  refused  to  have  anything  to  do  with  the  Corporation,  except 
for  the  supply  of  energy.  He  should  have  stated  that  the  Corpora- 
tion showroom  was  on  the  first  floor  above  the  ground  floor. 

His  Lordship  :  Are  there  an  other  makers  of  electricity  besides 
the  Corporation  ? — Yes. 

And  they  can  go  to  the  Corporation  for  fittings  ? — Yes.  One  of 
the  worst  cases  is  where  they  had  done  so  in  regard  to  a  private 
installation  of  Mr.  Wild.  I  wrote  to  the  Town  Clerk  about  it.  It 
is  shown  in  their  books.  Mr.  Wild's  place  is  just  within  the  city 
boundary,  but  there  are  no  mains  to  it.  There  was  no  excuse  for  them 
doing  that  work,  and  it  only  shows  what  they  will  do  if  they  are 
allowed. 

Mr.  Sargant  :  Did  Mr.  Wild  ask  for  a  supply  ? — I  don't 
know. 

Mr.  Ernest  George  Dennen,  electrical  contractor,  carrying  on 
business  at  Sheffield,  produced  models  he  had  made,  showing  the 
mode  of  supply  by  the  Corporation,  and  explained  it  to  the  Court. 
He  said  he  knew  of  a  case  where  the  Corporation  had  repaired  a 
dynamo  used  for  eiectro-plating.  The  dynamo  was  driven  by  a  gas 
engine. 

Mr.  Sargant  said  this  was  not  in  the  particulars. 

Mr.  Drucquer  asked  to  be  allowed  to  go  into  cases  beyond  the 
particulars. 

His  Lordship  said  he  thought  at  present  they  had  better  confine 
themselves  to  the  particulars.  If  it  was  necessary  he  would  give 
plaintiffs  further  discovery  to  enable  them  to  add  anything  to  their 
particulars. 

Witness,  cross-examined,  said  he  was  a  consumer  of  energy 
supplied  by  the  Corporation.  He  did  not  know  of  any  invitation 
by  the  Corporation  ^jn  the  advertisements  to  do  work  for  anybody 
but  consumers. 

Mr.  Robert  Tweedy  Smith,  of  the  firm  of  Turner  &  Co., 
solicitors  for  the  plaintiffs,  gave  evidence  in  regard  to  certain  inter- 
locutory proceedings  in  the  action.  He  also  detailed  the  pro- 
ceedings in  connection  with  the  Bill  in  Parliament,  and  the  action 
taken  after  the  decision  in  the  Leicester  case,  where  the  Corporation 
were  restrained  from  wiring  houses.  There  was  communication 
between  himself  and  the  Sheffield  Corporation  on  the  subject  of 
that  decision,  but  beyond  that  there  was  no  delay  in  proceeding 
with  the  action.  On  June  11th  he  went  to  Sheffield  and  inspected 
the  books  of  the  Corporation  by  an  order  of  discovery,  and  took  out 
particulars  of  the  work  carried  on  by  the  defendants.  He  selected 
certain  particulars  for  the  purposes  of  the  present  action,  but  he 
did  not  multiply  instances  unnecessarily.  He  had  examined  the 
accounts  of  the  Corporation.,  and  he  had  come  to  the  conclusion  that 
a  portion  of  the  rates  was  used  for  the  purposes  of  the  electrical 
business.  In  the  year  1902  there  was  a  sum  of  £164,164  17&.  2d.,  due 
to  the  treasurer  from  the  electricity  department,  and  there  was  a 
deficit  on  the  borough  fund  of  £4,865  3s.  7d.  That  was  after 
giving  credit  for  all  the  balances  in  the  hands  of  the  banks,  and 
the  various  accounts  and  the  deficits  wei'e  carried  to  a  combined 
account  of  income  and  expenditure  of  the  district  borough  fund. 
That  caused  him  to  come  to  the  conclusion  that  the  borough  fund 
had  been  used  for  the  purposes  of  carrying  on  a  portion  of  the  elec- 
trical undertaking.  It  could  not  be  said  that  the  surplus  resulting 
from  trading  could  be  utilised  to  make  good  any  deficiency,  because 
the  accounts  showed  there  had  been  a  series  of  losses  for  some  time. 

Cross-examined  by  Mr.  Sargant  :  He  was  not  a  chartered 
accountant,  but  he  had  a  considerable   knowledge  of  accounts,  and 


particularly  of  Corporation  accounta.  He  a^lmitted  that  he  could 
only  Hhow  there  waH  a  loss  on  the  fitting  and  wiring  department  by 
inference,  but  the  engineer  in  his  report  said  there  wan  a  loss. 

Can  you  contradict  these  figures  ?  In  1902  there  wa«  a  profit  of 
£953  on  wiring  and  fitting  alone.-  There  i*  no  such  item  in  the 
account. 

No,  the  accounts  were  kept  together.  Do  you  contradict  the  facta 
that  the  profits  on  wiring  and  fitting  were  as  follows  :— In  1903, 
£2,645;  in  1904,  £2,676;  in  1905.  £2,172;  in  1906,  £1,503;  1907, 
£1,663;  1908,  £2,042;  1909,  £3,211;  1910,  £2,9.59  :  and  1911, 
£2,966.  Are  you  prepared  to  say  that  the  accounts  you  have  got 
there  enable  you  to  contradict  these  figures  in  any  way  .'—If  you 
say  the  figures  are  hidden  in  some  other  pfjrtionK  of  the  aocounte,  I 
can't  contradict  it ;  but  if  that  is  so,  they  are  not  complying  with 
the  Board  of  Trade  regulations. 

That  is  our  point.  You  said  the  published  figures  showd  that 
there  had  been  a  loss.  I  only  said  by  inference.  I  do  not  carry  it 
beyon'l  that. 

This  concluded  plaintiffs'  case. 

For  the  defence.  Mb.  Danckwebts  eaid  he  would  postpone  his 
speech,  and  at  once  call 

Mr.  Jas.  Swinburne,  F.R.S.,  M.I.C.E.,  who,  by  means  of  a 
model,  explained  to  the  Court  the  various  means  of  storing  and 
distributing  electrical  energy,  and  the  improvements  which  had 
been  made  in  the  matter  in  recent  years. 

The  hearing  was  adjourned. 

On  Wednesday  further  evidence  for  the  defence  was  heard,  the 
witnesses  being  Mr.  Swinburne,  Mr.  S.  E.  Fedden,  Mr.  .1.  W.  Wright, 
the  City  Treasurer  of  Sheffield  and  Mr.  J.  W.  Barnes,  commercial 
manager  of  the  Sheffield  electricity  department. 

(.2'o  he  continued.^ 

MusKER  (1901),  Ltd.  r.  Bessemer  k  Co. 

In  the  Nisi  Prius  Court  of  the  Liverpool  Assizes,  on  February  14th, 
15th  and  16th,  before  Mr.  Justice  Bray  (without  a  jury),  plaintiffs, 
a  firm  of  hydraulic  and  electrical  engineers,  Liverpool,  brought  an 
action,  for  balance  due  for  an  electric  crane,  against  defendants,  a 
large  steel  and  iron  company,  at  Bolton. 

Plaintiffs'  case  was  that  on  May  19th,  1911,  a  crane  supplied  by 
them  was,  subject  to  certain  complaints,  ready  for  the  contract 
test.  Subsequently  some  faults  developed,  and  plaintiffs'  repre- 
sentative went  to  Bolton  to  see  whether  they  needed  his  attention. 
Before  he  began  to  make  any'  adjustments,  the  crane  was  being 
used  by  defendants  to  carry  a  number  of  steel  biUets,  and  got 
damaged  to  a  serious  extent.  The  question  to  be  tried,  said 
counsel,  was  whether  plaintiffs  or  defendants  were  responsible  for 
the  broken  crane.  Plaintiffs  contended  that  the  crane  was  used 
for  lifting  and  carrying  a  weight  of  10  tons  6  cwt.  at  a  radius  of 
25  to  29  ft.  from  the  centre  of  the  crane  instead  of  15  ft.  The 
theory  was  that  the  crane,  travelling  along  the  lines  in  a  position 
of  unstable  equilibrium,  struck  some  obstruction  on  the  line,  which 
caused  it  to  over-balance. 

Evidence  in  support  of  plaintiffs'  case  was  given  on  February 
15th.  Counsel  for  the  defence  reserved  his  remarks,  and  called 
evidence  to  prove  that  there  was  a  defect  in  the  crane. 

Defendants  gave  evidence  that  there  was  no  obstruction  on  the 
line,  but  that  the  accident  was  due  to  the  slewing  pinion  catching 
across  a  projecting  bolt  on  the  carriage  of  the  crane,  causing  the 
load  to  swing  and  bring  the  crane  over. 

The  Judge  came  to  the  conclusion  that  plaintiffs'  explanation  was 
the  correct  one,  and  he  therefore  found  for  plaintiffs.  It  was  agreed 
that  the  matter  should  be  mentioned  again  in  order  to  decide  what 
form  the  judgment  should  take. 

CuBEY  r.  Olympia  Skating  Rink  Co.,  Seddon  and  Hall. 

At  the  South  Shields  County  Court  on  l.>th  inst.,  before  Judge 
Bonsey,  Thomas  H.  Cubey,  electrician,  sued  the  Olympia  Skating 
Rink  Co.,  Henry  Edward  Seddou,  Manchester,  and  WUliam  Hall, 
Bolton,  to  recover  £59  16s.  8d.,  in  respect  of,  electrical  goods  supplied 
at  the  rink,  and  work  done. 

Mr.  H.  S.  Mundahl,  who  appeared  for  the  plaintiff,  said  that 
the  matter  had  been  brought  into  Court  in  order  that  the  liability 
for  the  debt  might  be  fixed.  It  appeared  that,  in  1909,  Seddon. 
Hall  and  others,  built  the  Olympia  Skating  Rink  at  South  Shields, 
and  the  building  was  afterwards  taken  over  by  the  defendant  com- 
pany. Some  of  the  goods  included  in  the  claim  were  ordered  by 
Hall,  others  by  Seddon,  but  when  the  plainti?.  applied  to  them  for 
payment,  they  each  denied  liability  ;  the  company  also  denied 
liability,  and  said  they  did  not  order  the  goods. 

It  was  mentioned  that  the  Olympia  Co.  had  paid  £1  3s.  4d.  into 
Court  in  respect  of  one  item  for  which  they  admitted  liability. 

After  evidence  had  been  given  as  to  the  ordering  of  the  goods, 
and  leg.-l  arguments  as  to  the  relative  position  of  the  parties,  the 
Judge  said  there  was  no  doubt  that  the  plaintiff  had  supplied  the 
goods  and  done  the  work,  and  consequently  he  was  entitled 
to  the  amount  of  the  claim.  What  he  was  deciding  was  not  the 
pecuniary  rights  between  the  defendants  in  the  case.  He  was  merely 
deciding  that  the  plaintiff  was  entitled  to  recover  against  those 
people  who  gave  him  the  orders  for  the  work  or  the  goods.  He, 
therefore,  gave  judgment  airainst  the  Rink  Co.  for  the  £1  3s.  4d. 
paid  into  Court,  against  Hall  for  £5  Ss..  and  against  Seddon  for 
£53  08.  4d.  

Patrick  Tuchy  c.  Belfast  Corporation. 

At  the  Four  Courts,  Dublin,  last  Saturday,  before  the  Lord  Chief 
Baron  and  a  special  jury,  this  case  was  concluded.  The  plaintiff,  a 
member  of  the  Royal  Irish  Constabulary,  on  August  16th  last  was 
riding   a  bicycle  on  the  Shor  .Road  towards  Greencastle.  Belfast 
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irhen  he  collided  with  a  tmmoar,  the  property  of  the  Corporation. 
He  sustained  a  fracture  of  the  skull,  and  has  since  been  under 
medical  care.  His  case  was  that  the  servants  of  the  Corporation 
were  nepliprent  in  the  driviujr  of  the  traraoar. 

For  the  defence,  negligence  was  denied  ;  and  it  was  pleaded  that 
the  plaintiff  had  been  puilty  of  contributory  negrliprence.  There 
was  a  supfrestion  that  at,  or  just  before,  the  moment  of  the  acci- 
dent the  plaintiff,  on  his  bicycle,  was  holding  the  back  rail  of  the 
tramcar,  and  that  this  led  to  Ihe  accident,  he  having  been 
negligent  in  not  looking  out  for  a  car  that  was  coming  in  the 
opposite  direction,  which  was  the  colliding  one.  There  was,  how- 
ever, evidence  that  the  plaintiff  had  let  go  the  tramcar  some  few 
rainutps  before  the  accident. 

Counsel  for  the  plaintiff — Messrs  A.  M.  Sullivan,  K  C,  .Tames 
O'Connor,  K.C.,  and  S.  A.  Porter  (instructed  by  Mr.  Bernard 
Campbell).  For  the  Corporation— Sergeant  Moriarty,  Messrs. 
Chambers,  K.C.,  M.P.,  Wm.  M'Grath,  K.C.,  and  T.  Harrison 
(.instructed  by  Mr.  Frank  Kerr). 

CoT'NSEL  having  addressed  the  jury,  the  Lord  Chief  Baron 
summed  up  the  evidence.  He  said  the  law  was  that  if  this  man's 
injuries  were  caused  by  the  negligence  of  the  defendants' 
servants,  without  what  the  law  called  contributory  negligence 
on  his  part,  he  was  entitled  to  get  compensation  for  his  injuries. 
On  the  other  hand,  if  the  injuries  were  the  result  of  two 
acts — one  a  negligent  act  on  the  part  of  the  plaintiff,  being 
one  without  which  he  would  have  never  have  sustained  the 
injuries,  then  he  could  not  recover  damage?.  But  there  was  a 
third  proposition,  namely,  that  if  there  was  negligence  on  the  part 
of  the  plaintiff,  which,  in  fact,  contributed  to  the  accident,  still,  if 
the  defendants'  servants  could  by  the  exercise  of  due  care  and 
caution  have  avoided  the  consequences  of  the  plaintiff's  negligence, 
then  the  plaintiff  was  entitled  to  recover. 

The  jury,  after  an  hour's  deliberation,  were  unable  to  agree,  and 
they  were  discharged. 


OUR  LEGAL  QUERY  COLUMN. 

\^Qv*>sHan»  addrasifid  to  this   column   should   be-  lorittfin  on  ovf.  side 

of  the  paper  only.^ 


"  C.  W.  G."  writes  :— "  I  have  been  for  some  eight  years  tenant  of 
a  house,  which  I  have  wired  and  fitted  up  for  electric  light  at  my 
own  cost.  I  am  now  leaving,  and  wish  to  know  what  fittings  I  am 
legally  entitled  to  remove.  C«)  Can  I  take  down  ceiling  roses  ! 
(h)  Can  I  take  down  branch  and  main  switches  ?  C)  Can  I  take 
down  distributing  fuseboard  and  main  fuses  .'  " 

*,*  This  query  raises  the  question  as  to  how  far  electric  fittings 
are  fix*^ures.  The  rule  of  law  is  that  whatever  is  fixed  to  the  soil 
becomes  the  property  of  the  landlord  :  and  as  walls  and  ceilings 
are  themselve^s  fixed  to  the  soil,  whatsoever  is  fixed  to  them  must 
be  allowed  to  remain  in  situ  at  the  end  of  the  tenancy.  In  general, 
articles  standing  by  their  own  weight  upon  the  ground,  or  upon 
foundations  prepared  for  them,  are  not  fixtures — e.g  ,  a  wooden 
windmill  resting  upon  a  brick  foundation  (R.  r.  Otley  (1830)  1  B. 
and  Ad.  KH).  The  question  whether  a  particular  article  is  a 
movable  chattel  or  a  fixture  depends  on  the  degree  of  annexation 
to  the  freehold  and  the  object  of  annexation  (Cosly  r.  Shaw,  I'.t 
L.R.  .Tn.  .S07)  :  so  it  is  conceived  that  if  electric  light  is  installed  in 
a  house,  any  fittings  (apart  from  mere  ornamental  fittings)  become 
the  property  of  the  landlord.  Ceiling  roses,  branch  and  main 
switches,  distributing  fuseboard  and  main  fuses  would  thus,  it  is 
submitted,  become  the  property  of  the  landlord. 


BUSINESS  NOTES. 


% 


Stoke  Newington  Borottgh  Council  r.  Lane  &  Co. 

At  the  Shoreditch  County  Court  on  February  16th,  plaintiffs  sued 
defendants  to  recover  £4  7s.  Id.,  the  cost  of  laying  an  electric  light 
service,  and  £l  48.  6d.  for  current  supplied  and  meter  rent  at  a  shop 
in  High  Street,  Stoke  Newington.  According  to  a  report  in  the 
Dnily  Telegraph,  the  shop  was  opened  for  the  supply  of  Coronation 
electrical  devices,  and  defendants  only  stayed  a  few  months.  The 
Council,  therefore,  charged  for  the  installation,  as,  under  their 
ordinary  conditions,  no  application  for  a  shorter  period  than  one 
year  was  to  be  accepted,  except  under  special  circumstances,  in 
which  case  the  entire  cost  of  connection  of  the  mains  must  be  paid 
by  the  applicant.  Defendant  claimed  that  he  was  not  entitled  to 
be  charged,  as  other  Councils  supplied  20  ft.  of  cable  free  of  cost. 
After  considerable  discussion,  Judge  Cluer  said  that,  in  this  case, 
the  Council's  conditions  wanted  altering  to  suit  certain  arrange- 
ments. This  was  a  genuine  application  for  a  permanent  supply, 
but,  by  force  of  circumstances,  they  went  out,  though  that  did  not 
make  them  liable  for  the  mains  under  the  present  rules  of  the 
Council.  Had  the  application  not  been  genuine,  it  might  have  been 
different.  The  laying  of  the  mains  could  not  be  charged  for,  and 
there  would  be  judgment  for  the  balance.  Judgment  was  accord- 
ingly entered  for  the  plaintiffs  for  £1  48.  6d.  and  costs. 


Dinner  in   Honour  of  Prof.  Unwin,  F.R.S.— On 

February  10th,  Prof.  W.  Cawthome  Unwin,  LL.D.,  F.R.S.,  was 
entertained  by  about  200  of  his  past  students  at  the  Criterion 
Restaurant,  Piccadilly.  The  dinner  was  organised  by  the  Old 
Students'  Association  of  the  City  and  Guilds  Central  Technical 
College,  with  the  intention  of  celebrating  their  late  professor's 
year  of  office  as  President  of  the  Institution  of  Civil  Engineers,  a 
position  which  has  n»ver  before  been  held  by  an  engineer  who  has 
devoted  practically  all  his  life  to  the  teaching  side  of  the 
profession. 

The  chair  was  taken  by  the  President  of  the  Association,  Mr. 
W.  Duddell,  F.R.S.,  who  proposed  the  toast  of  the  evening,  and 
showed  the  phenomenal  growth  of  the  college  under  Prof.  Unwin 
by  stating  that  in  1886,  when  the  college  was  opened,  there  were 
only  3.0  students,  whereas  in  1904,  the  year  in  which  Prof.  Unwin 
retired  from  actual  teaching,  the.  roll  of  students  was  349.  The 
chairman  proceeded  to  speak  about  the  professor's  personal 
influence  on  his  students,  and  evidently  expressed  the  general 
feeling  of  the  meeting  when  he  said  that  all  had  regarded  him  as  a 
second  father,  and  that  he  wa?  beloved  accordingly.  Mr.  H.  A. 
Humphrey,  one  of  Prof.  Unwin's  original  students,  warmly 
seconded  the  chairman's  proposal. 

Prof.  Unwin,  said  that  he  was  very  much  touched  by  the 
expression  of  his  old  students'  respect  for  their  professor,  and 
having  given  a  short  but  very  interesting  autobiography,  he  gave 
particulars  as  to  the  distinguished  careers  of  several  of  his  past 
students,  now  scattered  all  over  the  globe.  Since  the  opening  of 
the  college  1 75  students  had  become  Associate  Members  of  the 
Institution  oi  Civil  Engineers,  while  16  had  been  elected  to  fuU 
membership,  and  157  had  taken  the  new  degree  in  engineering  of 
the  London  University.  Prof.  Unwin  hoped  that  soon  his  old 
college  would  have  three  distinct  departments  for  Civil,  Mechanical 
and  Electrical  Engineering  respectively.  .' ,-..  .   ■■ 

The  meeting  was  a  great  success,  and  the  Association  presented 
Prof.  Unwin  with  a  oigar  cabinet  as  a  tangible  souvenir  of  the 
evening. 


Lamp    "  Stickers. "  —  The 

British  Thomson-Houston  Co., 
Ltd.,  are  now  issuing  a  "  sticker  " 
lor  affixing  to  correspondence 
or  stationery.  It  consists  (as 
the  accompanying  illustration  will 
show)  of  a  reproduction  of  the 
"Sun's  Only  Rival"  showcards, 
artistically  printed  in  many  colours 
on  a  circular  adhesive  label.  Con- 
tractors who  have  not  yet  bad  any 
of  these  "stickers,"  or  who  have 
exhausted  their  stock,  can  obtain  a 
supply  on  application  to  the  pub- 
licity department  of  the  company 
at  Mazda  House,  77,  Upper  Thames 
Street,  B.C. 


Lamp  "Sticker. 


Company     Liquidations.  —  Wakelin   Bros.,    Ltd., 

electrical  engineers,  7,  Tottenham  Street,  W. — The  creditors  and 
shareholders  met  on  February  16th,  at  the  Board  of  Trade  offices, 
Carey  Street,  Lincoln's  Inn,  W.C,  to  select  a  liquidator  and  com- 
mittee of  Inspection  to  act  under  the  compulsory  winding  up  order 
made  against  the  company  on  December  12th,  1911,  upon  the 
petition  of  Mr.  John  Frederick  Wakelin  and  other  creditors, 
presented  to  the  Court  on  November  23rd,  1911.  Mr.  W.  J.  Warley, 
Official  Receiver,  presided.  The  statement  of  affairs,  lodged  by 
Mr.  J.  F.  Wakelin,  managing  director,  showed  liabilities 
£1,256,  against  assets  valued  at  £601,  and  a  deficiency  of 
£1,955  with  regard  to  the  oontributories.  The  assets  com- 
prised cash  at  bankers,  £4  ;  plant  and  machinery,  £70  ; 
and  good  book  debts.  £527.  The  report  of  the  Official  Receiver 
states  that  according  to  the  accounts  which  have  been  imperfectly 
kept,  the  company  appears  to  have  traded  throughout  at  a  small 
loss.  In  August,  1910,  it  obtained  the  exclusive  agency  for  the 
South  of  England  for  the  sale  of  a  patent  electric  lighting  set. 
The  directors  state  that  the  first  set  supplied  through  the  company 
proved  to  be  defective  and  involved  the  company  in  considerable 
expense.  The  company  claimed  to  be  recouped  by  its  principals 
and  this  led  to  litigation,  which  subsequently,  on  November  23rd. 
1911,  resulted  in  judgment  against  the  company  for  £424  and  costs. 
On  November  24th,  1911,  the  Court  appointed  the  OfiBcial  Receiver 
to  be  provisional  liquidator,  and  it  being  represented  that  it  was 
desirable  to  carry  on  the  business  with  a  view  to  a  suggested  sale 
to  a  new  company,  the  Court,  on  his  application,  appointed  Mr. 
D.  L.  Honeyman,  chartered  accountant,  of  18.  St.  Swithin's  Lane, 
E.C,  to  act  a,s  special  manager,  he  undertaking  to  indemnify  the 
Official  Receiver  against  loss.  The  business  was  carried  on  by  the 
special  manager  until  the  date  of  the  winding-up  order,  but  trading 
in  the  meantime  resulted  in  a  small  loss.  Suteequently  to  the 
winding-up  order  an  offer  of  £100  was  made  for  the  plant, 
machinery  and  stock,  but  the  same  was  withdrawn.  Steps  were 
thereupon  taken  to  remove  the  plant,  A:c.,  whereupon  the  superior 
landlord  distrained  for  rent  due.  Upon  the  advice  of  the 
auctioneer  employed  by  the  Ofl5cial  Receiver,  an  offer  of  £70  was 
accepted  for  the  plant,  &c.,  out  of  which  the  rent,  £34,  and  ex- 
penses of  distraint,  &c.,  were  paid.  The  only  other  assets  consist 
of  cash  in  hand,  £4,  and  book  debts  estimated  to  realise  £527. 
The  failure  of  the  company  is  attributed  by  the  directors  to  the 
litigation  before  referred  to  ;  also  to  the  failure  of  a  customer,  and 
to  lack  of  working  capital.  The  chairman  added  that  £66  had 
been  received  in  respect  of  the  book  debts,  and  there  was  about 
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£100  In  hand.  A  resolution  was  passed  at  both  mcetlnu'B  for  Mr. 
\V  A,  IlenderHon,  chartered  accountant,  S,  Fcnchurch  Street,  E.C., 
to  act  aH  litjuidator,  with  the  a^flihtance  of  the  following  com. 
mittee  of  inHpection,  viz.  :  Mr.  VV.  .1.  Rotrera  uSun  Electrical  Co., 
Ltd);  Mr.Joseph  Iluskinson  (D.  Hulett  &  Co..  Ltd.).  and  a  repre- 
^ntative  of  Fyfe,  WilHon  .v  Co.,  Glasgow.  The  following  are  the 
principal  creditors  :  — 

Unbecubed. 

Adnll  Electric  Co.,  Ltd £S5      Royer  4  BorghyB .«M 

Dixon.  Edward         »0      Rnttsell  &  Co..  .J IH 

Kvcrcd  &  Co.  ..         ■•        *'!      SienienH  Bros ^J 

UoldiiiK.  Jol.n,  ASons,  Ltd.  39      Hirnplex  Coridiiit»,  Ltd.. .  2j; 

Pyle  Wilson  4  Co 424      Son  Electrical  Co.,  Ltd.  87 

Honeyman.D.L *»      Tjl.bs   Percy  88 

Hulfitt.  D.,  &  Co.,  Ltd 17      Wukelin,  H.  R *i 

Pfeil,  Stedall  4  Son  ..  r,2 

National  Lujhtino  Cobpokation,  Ltd.,  H.'J,  Cock  Lane, 
London.— First  and  final  dividend  of  4id,  in  the  £,  payable  at  3S, 
Carey  Street,  W.C. 

Private    Meetinp.— C.    Sucklixo     (tradiiiK    as   C. 

Suckling  &  Co.),  Brent  Street  and  Golders  Green  Road,  Ilendon, 
X.W. — An  adjourned  meeting  of  creditors  in  the  above  matter  took 
place  of  February  12th.  It  was  reported  that  the  offer  previously 
made  by  the  debtor  of  :5a.  4d.  in  the  £  had  now  been  increased  to 
one  of  73.  in  the  £.  It  was  recommended  that  this  offer  should  be 
accepted,  on  the  understanding  that  all  the  creditors  agreed  and 
that  the  composition  in  (luestion  should  be  paid  within  a  period  of 
10  days. 

Cataloffues  and  Lists.— The    Sandycroft   Fol'ndry 

Co.  Ltd,  Sandycroft,  near  Chester.— New  catalogue  (H.B.)  of 
4<;  pages  relating  to  their  patent  "Cascade"  induction  motors 
(Hunt's  patents).  A  specification  is  given  accompanied  with 
diagrams  of  connections  and  halt-tone  views  of  the  motors  and 
parts,  also  pictures  showing  their  appH«ations  in  the  driving  of 
pumps,  haulage  gear,  air  compressors,  &c.  Many  of  the  pages  are 
occupied  with  table  matter  respecting  efficiencies,  speeds,  weights 
and  prices,  dimensions,  &c.  Particulars  of  liquid  and  metallic 
starters  and  of  special  outfits  for  Cascade  motors  r\re  given. 

The  British  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria  Street, 
London,  E.C  — Twelve-page  publication  containing  various  infor- 
mation respecting  the  use  that  is  being  made  of  aluminium  for 
motor  and  carriage  building.  A  table  appears  of  the  physical  and 
mechanical  properties  of  brass,  steel  and  aluminium,  also  one  of  a 
number  of  sections  ;  a  third  table  fets  out  the  weight  per  square 
foot  of  aluminium  sheet. 

Mes!:!Rs?.  W.  a.  Walker  &  Co.,  38,  Victoria  Street,  Westminster, 
London,  S.W. — Eight-page  booklet  giving  a  list  of  their  regular 
stock,  sizes  of  bright  steel  bars,  strip,  and  sheets  for  deep 
stamping. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  200,  Upper 
Thames  Street,  London,  E.C. — Twelve-page  art-paper  booklet  (No. 
180)  giving  full  descriptive  notes,  with  half-tone  illustrations  and 
diagrams  of  connections  of  their  portable  infantry,  cavalry  and 
artillery  telephones. 

Messrs.  Stocker  &  Co.,  Leipzig.—  One  hundred  and  fifty-two-page 
catalogue  (in  German)  containing  particulars  and  prices  of  a  great 
variety  of  electric  bells,  telegraph  and  telephone  apparatus  and 
material,  electric  clocks,  fire  alarm,  electro-mtdical  apparatus,  and 
other  manufactures  for  weak  currents.  A  number  of  tools  and 
sundries  and  diagrams  of  connections  are  given  at  the  end  of  the 
book. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd..  Woolwich,  Kent. — New 
catalogue,  No.  5 12  (60  pages)  in  the  firm's  excellent  standard  style 
and  form,  containing  full  information  regarding  redesigned  and 
improved  Siemens  water  meters.  In  addition  to  a  number  of  well 
executed  half-tone  pictures  of  the  apparatus,  there  are  many  useful 
very  clearly  rendered  explanatory  sectional  drawings.  Dimensions, 
weights,  and  prices  are  given  in  tabular  form.  The  contents  of  the 
catalogue  may  be  indicated  by  the  following  names  of  sections  : — 
Vane  wheel  meters  (dry  and  wet  running  and  larger  types)  ;  water 
meter  combinations  ;  disk  water  meters  ;  boiler  feed  disk  water 
meters  (for  hot  water),  which  should  be  of  considerable  interest  to 
station  engineers  ;  full-bore  water  meters  (for  large  quantities)  ; 
and  testing  apparatus  and  tools. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House.  77. 
Upper  Thames  Street,  London,  E.C. — A  new  price  list  of  Mazda 
drawn-wire  lamps  covering  standard  and  fancy  miniature  types  has 
been  issued.  The  list  has  a  front  cover  in  colours,  illustrating  the 
firm's  "  Strength  "  showcard,  with  the  "  Sun's  Only  Rival  "  design 
at  the  top.  The  list  contains  concisely  arranged  tables  of  the 
various  lamps,  and  notes  relating  to  the  advantages  of  the  Mazda 
drawn-wire  lamp  and  its  applications.  A  number  of  photographs 
ebow  the  illumination  of  offices,  shops  and  factories  with  Mazda 
lamps.  A  full-page  set  of  illustrations  shows  all  the  sizes  of  Alazda 
lamps  made  to  scale,  and  facing  this  a  table  of  sizes  and  voltages 
gives  full  data  thereon.  In  addition  to  a  complete  range  of  standard 
types,  the  list  contains  a  line  of  Mazda  fancy  lamps,  candle  and 
twisted  flame,  with  drawn-wire  filaments.  Copies  can  be  obtained 
on  application. 

The  Electric  and  General  Stores  Co.,  102  and  104,  Albion 
Street,  Leeds, — Illustrated  and  priced  leaflets  relating  to  the 
"  Lodge"  sparking  plug,  the  Jones  speedometer,  the  Claudel-Hobson 
carburettor,  and  the  Dietz  motor  lamps. 

The  Wilson-Wolf  Engineering  Co.,  Ltd.,  Thornton  Road, 
Bradford.— Section  III  (eight  pages)  of  their  catalogue  of  type  "  C  " 
motors  and  dynamos  for  direct  current,  from  J  to  6  H.  p.  A  brief 
specification  is  followed  by  tabulated  code-words,  powers,  fpeedp, 
and  prices  for  open,  protected  or  enclosed  ventilated  machines,  motor- 
starters,  spare  parts,  &o. 


Thk  f'Nios  ELECTBtc  Co.,  Ltd„  Park  Street,  Soutbwaric 
London,  KC— Advance  copy  of  a  12-p3ge  bookl«-t  entitled  'A 
Jewel  of  a  Lamp, "  containing  a  non-technical  description  of  the 
"  Kohinoor  "  Bemi-enclosed  D.C  arc  lamp  and  its  advantajree,  pre- 
pared for  the  purpose  of  appealing  to  consumers.  3Ioney  tables  are 
worked  out  ahowing  the  economy  of  this  gyHtem  of  lightinfr  M 
compared  with  grouped  metal-filament  lamps.  Copieii  of  the 
pamphlet  will  be  MCiit  to  contractors  on  application. 

Messjw.  Pot'K  s  Elfx'TRIC  Lamp  Co.,  Ltd.,  Willefden.  Londor, 
N.W.— Folder  regarding  their  metal-filament  lamps,  and  etatiog 
prices  of  same  and  result*  of  tests  made  at  the  Westminster  Elec- 
trical Testing  Laboratory.  An  eflfective  cartoon  tshows  the  disgust 
of  a  couple  of  prepayment  ga.H-meter  thiev"-^  at  the  small  sum 
found  in  thfe  meter-  the  Pope  lamp  being  to  blame  for  the 
economy. 

Messbs.  Julh:s  Sax  k  Co.,  Ltd..  24a,  High  Street,  New  Oxford 
Street,  London.  W.C— Sixty-p«ge  catalogue  of  electric  bells  of 
various  qualities  and  types,  including  continuous-ringing  bell«, 
indicating  (mechanical  replacement)  belle,  bracket,  circular,  water- 
tight outdoor,  gas  and  water-tight  and  other  bells.  lielays,  com- 
plete bell  sets,  indicators,  fire  alarm  indicators,  pushes  of  many 
kinds,  batteries  and  wire»,  are  all  illustrated  and  priced.  Sjje'-ial 
attention  is  di-ected  to  the  firm's  rubbing-contact  V^ell. 

Books  Keeeivi'd. — "  fMMin  of  the  Association  des 
-Ingenienrs  Electriciens. '  October- November,  1911.  Liege  :  The 
Association.    Price  11  fr. 

''Journal  of  the  American  Society  of  Mechanical  Engineers." 
Vol.34,  No.  2.  February,  1912.  New  Vork  The  Society.  Price 
36  cents.  • 

'' BvUetin  Mensuel  de  la  Societe  Beige  d" Elect rici^n^."  Vol. 
XXIX.  No.  1.  January,  1912.  Brussels:  E.  Bruylant.  Price 
1  fr.  75. 

"  Tranmrt'ons  of  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland,"     1911-12,     Glasgow  :  The  Institution, 

''Journal  of  the  Franklin  Institute."  Vol.  CLXXIII.  No.  2. 
February,  1912.     Philadelphia,  Pa.  :  The  Institute.     Price  .50  cent*. 

"  Proceed'inqx  of  the  American  Institute  of  Electrical  Engineers. " 
Vol.  XXXI,,  No.  2,  February,  1912.  New  York:  The  Institute. 
Price  $1.00. 

"Fire   Tests   with    Textile?,"    and    'Fite  Tests    with    "Pyrene 
Fire  Extinguishers. '     1912.     Loudon  :  The  British  Fire  Prevention 
Committee.     Price  2s.  (Jd.  each. 

"Resistance  Coils  for  Alternating  Current  Work,"  and  "The 
Measurement  of  the  Inductances  of  Re.=istance  Coils. '  By  H.  L. 
Curtis  and  F.  W.  Grover.  September,  1911.  Washington  :  Govern- 
ment Printing  Office. 

Boleiin  de  la  Sociedad  de  Fomento  Fabril.  Vol.  XXIX, 
No,  1.     January  1st,  1912.     Santiago,  Chile  :  The  Society. 

"  The  Steam  Turbine."  By  Robert  M.  Neilson.  1912.  London: 
Longmans,  Green  &  Co,     Price  18s,  net. 

Applifatious  of  Alniiiiniuni. — The  windows  of  the 
British  Aluminium  Co.'s  premises  at  109,  Queen  Victoria  Street, 
E.C,  just  now  afford  an  interesting  object  lesson  in  the  versatility  of 
aluminium.  Mounted  in  an  artistic  framework  of  polished 
aluminium  are  12  panels  which  bear  samples  demonstrating 
the  various  forms  of  the  raw  material  and  the  processes  involved 
in  its  manufacture.  The  first  two  panels  under  the  headings 
"Ingots'"'  and  "Slabs'"  show  specimens  of  notched  bar  and 
slices  cut  from  the  company's  standard  forms  of  rolling  slab.  Wire 
bars  and  rods,  round,  square  and  of  rectangular  section,  are  repre- 
sented in  great  variety  under  their  respective  headings.  The  panel 
devoted  to  sheets  gives  a  selection  of  the  different  forms  of  finish 
to  which  aluminium  lends  itself,  whilst  the  exhibit  of  sections 
shows  angles,  channels,  lap-plates  and  mouldings  of  the  lAany 
forms  which  the  company  regularly  supplies.  Tubes  are  displayed 
in  a  number  of  forms  and  sizes,  and  the  panel  devoted  to  alloys 
is  equipped  with  examples  of  castings  for  motor  and  other  work. 
The  last  two  panels,  devoted  respectively  to  "wire"  and  "cable" 
give  some  idea  of  the  fields  in  which  aluminium  is  so  extensively 
replacing  copper. 

An  Everlastin*?:  '' Sunbeam.**— The  SuxBKA^ki  Lamp 

Co.,  Ltd.,  have  received  from  a  well-known  supply  engineer  the 
following  letter  : — 

"We  are  forwarding  to  you  to-day  a  lamp  of  your  manufacture, 
that  has  not  ijrt  giroi  out.  and  it  may  be  of  interest  to  you  to  know 
that  it  has  been  burning  in  my  own  house  on  an  average  of  six 
hours  every  evening,  since  October,  190S,  which  means  a  life  of 
over  7,600  hours.'' 

This  is  certainly  a  remarkably  good  record. 

Diesel  Oil  Enjrines. — We  learn  that  in  the  fortnight 
between  January  28th  and  February  10th.  orders  were  received  by 
the  Maschinenf.\brik  Auqsbcrg-Nurnbero  A.G.  for  20  M.A.N. 
Diesel  oil  engines  of  altogether  10,570  b.h.p.  Amongst  these  are 
two  horizontal  single-acting  two-cycle  engines,  each  of  2,000  B.H.P.. 
ordered  by  L.  Mannsiadt  &  Co,,  of  Kalk,  near  Cologne,  and  two 
horizontal  double-acting  four-cycle  enerines,  each  of  1.600  B.H.P.. 
ordered  by  the  Municipal  Electricity  Works,  at  Halle,  where  one 
engine  of  this  size  has  been  running  for  some  time. 

Social  Events. — The  seventh  annual  ^linner  of  the 
employes  of  Messrs.  A,  Reyrolle  &Co.  was  held  on  February  17th 
at  the  CoUingwood  Restaurant,  Newcastle-on-Tyne.  a  company  of 
over  150  being  present,  under  the  chairmanship  of  Mr.  Reyrolle. 
After  the  loyal  toast,  the  to.ist  of  "The  Firm "'  was  proposed  hy 
Mr.  F.  Coates,  who  expressed  the  opinion  that  the  success  of  the 
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firm  was,  to  a  largfe  extent,  due  to  the  mutual  regard  which  existed 
between  the  employcra  and  the  employes,  and  which  in  turn  was 
due  to  Mr.  ReyroUe,  who  was  accessible  to  all.  The  firm  had 
shown  an  example  of  propre^siveness  in  the  past,  and  he  ventured 
to  prophesy  that  the  rate  of  propress  would  be  fully  maintained  in 
future.  At  the  present  moment  they  had  in  hand  a  couple  of  orders 
for  6,000  and  20,000-volt  switchpear  for  a  large  supply  company  in 
the  United  States,  and  he  thought  that  to  send  switchgear  to  that 
country  was  no  mean  achievement. — Mr.  Reyrolle,  in  reply, 
thanked  Mr.  Coates  for  his  words  of  appreciation,  and  said 
that  it  was  his  ambition  to  do  more,  if  possible,  to 
make  all  the  employes  feel  that  they  had  a  personal 
interest  in  the  firm.  They  had  certainly  made  wonderful  progress 
during  the  past  10  years,  and  he  was  confident  that  by  keeping 
together  and  working  in  harmony  they  would  make  still  greater 
progress.  As  had  been  said,  their  manufactures  would  shortly  be 
represented  in  the  States  by  several  high-tension  ironclad  panels, 
and  the  firm's  exhibit  at  the  Turin  Exhibition  had  been  very 
favourably  commented  upon.  Several  of  the  employes  contributed 
to  a  varied  programme  which  followed,  and  the  evening  was  very 
successful. 

To-night,  at  8  p.m.,  at  the  Pillar  Hall,  Victoria  Station  (S.E.  and 
C.R.),  the  staflf  smoking  concert  of  the  Charing  Cross,  West-End  and 
City  Electricity  Supply  Co.,  Ltd.,  is  being  held, 

On  Friday,  16th  inst.,  the  fifth  annual  dinner  and  smoking 
concert  of  the  workmen  of  the  Sunbeam  Lamp  Co.,  Ltd.,  Gateshead, 
was  held  in  the  CoJlingwood  Hotel,  Newcastle,  a  large  number 
being  present,  under  the  chairmanship  of  Mr.  T.  J.  Grainger,  the 
general  manager  of  the  company.  There  were  also  present  Mr. 
H.  W.  Edmundson,  works  manager,  Mr.  J.  Gledson,  the  Northern 
District  superintendent,  and  Mr.  R.  M.  Beresford,  secretary.  After 
the  loyal  toast  was  given,  the  success  of  the  company  was  proposed 
by  Mr.  G.  Barras,  the  manager  of  the  glass  works,  and  responded  to 
by  Mr.  Grainger,  who  spoke  optimistically  of  the  future  of  the  com- 
pany. A  successful  musical  programme  was  given  by  Messrs.  E. 
Batey,  T.  A.  Golightly,  A.  H.  Rushton,  R.  M.  Beresford,  T.  Onions 
and  A.  Bell,  with  Mr.  G.  W.  Danskin  as  accompanist.  A  hearty 
vote  of  thanks  to  Mr.  A.  H.  Rushton,  who  made  the  arrange- 
ments for  the  evening,  terminated  the  proceedings. 

The  annual  dinner  of  the  stafE  of  the  "  Robertson  "  and  "  Osram  " 
Electric  Lamp  Works  was  held  on  Friday,  16th  inst.,  at  the 
Clarendon  Hotel,  Hammersmith.  Close  upon  1 00  sat  down  under 
the  chairmanship  of  Mr.  C.  Wilson,  the  popular  manager.  An 
excellent  programme  was  provided  by  members  of  the  staff,  the 
principal  item  being  an  amusing  playlet  called  "  House  Full,  " 
which  was  briskly  played  by  members  of  the  Dramatic  Society,  who 
deserve  great  credit  for  the  excellent  way  in  which  it  was  done. 
Miss  D.  Dallender  and  Miss  E.  Drasd  ably  filled  their  respective 
parts,  while  Mr.  H.  Damerell,  the  producer,  and  Mr.  J.  Minson 
kept  the  audience  amused  throughout.  The  toast  list  included 
"  The  King  and  Royal  I'amily  "  ;  "  The  Allied  Firms,'  briefly  and 
pithily  proposed  by  Mr.  J.  T.  Fletcher ;  and  "The  Visitors,"  proposed 
by  Mr.  F.  P.  Driver,  and  responded  to  by  Mr.  White  and  Mr.  Sydney 
Rentell.  Mr.  P.  Pring  proposed  "  The  Chairman,"  and  in  response, 
Mr.  Wilson  reciprocated  the  kindly  expressions  of  the  proposer,  and 
referred  to  the  general  growth  of  factories  in  Hammersmith,  theirs 
being  the  second  largest ;  he  pointed  out  that  far  from  factories 
being  conducive  to  empty  houses,  as  had  been  prophesied,  the 
reverse  was  the  actual  fact. 

Advance  in  Prices. — Messrs.  A.  Seage  &  Co.,  of 

Hammersmith,  announce  that,  in  consequence  of  the  continual 
advance  in  material  and  wages,  they  have  had  to  advance  prices 
by  5  per  cent,  from  Wednesday,  February  21st. 

Mexico. — The  British  Vice-Consul  at  Guadalajara  (Mr. 
P.  G.  Holms)  reports  that  a  firm  of  importers  of  that  place  desires 
to  get  into  touch  with  British  manufacturers  of  agricultural 
machinery,  producer  gas  engines,  centrifugal  pumps  and  material 
for  electrical  installations.  Any  further  communications  regarding 
the  inquiry  should  be  addressed  to  the  British  Vice-Consulate, 
Guadalajara. — Board  of  Trade  Journal. 

Aberdeen    Destructors. — The    Corporation    Cleansing 

Committee,  in  the  selection  of  contractors  for  the  installation  of 
a  dust  destructor,  is  to  confine  its  attention  to  Heenan  &  Froude, 
Manlove,  AUiott  &  Co.,  and  Hughes  &  Stirling.  A  deputation  is  to 
satisfy  itself  as  to  the  comparative  merits  of  the  destructors  of  these 
firms  before  accepting  tenders. 

Trade    Announcements.  —  Messrs.  Gillespie  and 

Beales,  of  Amberley  House,  Norfolk  Street,  Strand,  W.C,  have 
.  recently  been  appointed  by  the  Limmer  Asphalte  Paving  Co.,  Ltd., 
as  their  sole  selling  representatives  in  the  United  Kingdom  for 
their  joint-box  compounds  and  insulating  bitumens. 

The  General  Electeic  Co.,  of  New  York,  have  acquired  from 
the  Sandycroft  Foundry  Co.,  Ltd.,  the  sole  right  to  manufacture 
and  sell  in  the  United  States  of  America  and  its  colonies  and  de- 
pendencies, cascade  motors  of  the  "  Sandycroft-Hunt  "  patent  type. 
We  are  informed  that  the  application  of  these  cascade  motors  is 
becoming  more  and  more  general  for  all  purposes  where  slow 
and  variable  speeds  are  required.  The  possibility  of  obtaining  such 
speeds  has  now  made  alternating  current  as  useful  for  industrial 
purposes  as  direct  current. 

The  Crypto  Electrical  Co.,  of  Bermondsey  Street,  S.E.,  have 
now  a  new  telephone  line  (No.  "2807  Hop")  in  addition  to 
12830  and  12831  "Central." 

Mr.  H.  Cressall  informs  us  that  he  is  making  an  extended  stay 
at  Mr.  Schniewindts  works  at  Neuenrade,  in  Germany— prior  to 
making  arrangements  for  manufacturing  resistance  nets  in  England. 
All  communications  relating  to  resistance  nets,  previously  addressed 


to  him  at  13,  Summer  Row,  Birmingham,  should  be  sent  to  him 
at  Neuenrade,  Westphalia,  Germany,  until  further  notice. 

iMEtiON,  Finch  &  Co.,  Ltd.,  electrical  and  tramway  engineers, 
Stockton-on-Tees.^ — The  receiver  and  liquidator  of  this  company 
announces  that  he  has  sold  the  business  and  trading  effects  of  the 
company  to  Messrs.  Imeson,  Finch  &  Co.  (1912),  Ltd.  The  latter 
company  has  issued  notice  to  the  same  effect,  intimating  that  it  is 
carrying  out  all  contracts  and  trading  engagements  commencing 
from  January  3l8t,  1912. 

For  Sale.— The  Trafford  I'ower  aiul  Light  Supply  Co. 
(1902),  Ltd..  have  for  disposal  a  quantity  of  electrical  plant.  The 
Greenock  Corporation  has  for  disposal  one  lUU-KW.  Belliss- 
Silvertown  balancer  set,  and  two  150-KW.  Belliss-Silvertown  shuut 
or  compound  sets.  The  Rotherham  Corporation  has  for  disposal  a 
KIS-KW.  D.c.  steam  set.  The  Polytechnic  Estate,  Ltd.  (Wimbledon), 
have  for  sale  a  (juantity  of  gas  ar  d  electric  plant,  batteries,  ice. 
See  our  advertisement  pages  to-day. 

Bankruptcy  Proceedings. — Under  a  receiving  order 
made  against  the  British  Accessories  Co.,  119,  Pentonville  Road, 
London,  N.,  the  first  meeting  of  creditors  was  held  on  Tuesday,  last 
week,  at  Bankruptcy  Buildings,  Carey  Street,  W.C,  Mr.  E.  Leadam 
Hough,  Senior  Ofiicial  Receiver,  presiding.  The  chairman  reported 
that  Ernest  Dunstan  Hawker  and  Arthur  Sydney  Finch  had  attended 
under  the  proceedings,  and  the  former  had  stated  that  he  entered  into 
partnership  with  Finch  in  November,  1910,  for  the  purpose  of  carrying 
on  business  under  the  style  of  the  British  Accessories  Co.  It  was  only 
a  verbal  partnership,  and  each  of  them  provided  a  sum  of  £50  by 
way  of  capital.  In  February  of  the  following  year  they  bought 
from  the  Standard  Plating  Co.  a  wind  tin-sign  business  which  had 
been  carried  on  as  the  Bright  Sign  Co.  The  purchase  price  was 
£190,  of  which  they  paid  £20  down  in  cash,  whilst  the  balance  was 
to  be  paid  by  monthly  instalments,  but  they  had  only  paid  three  of 
these,  and  now  alleged  that  the  business  had  been  misrepresented  to 
them.  As  a  matter  of  fact,  the  debtors  began  proceedings  against 
the  Standard  Plating  Co.  ;  they,  however,  discontinued  them  owing 
the  want  of  ready  money.  They  carried  on  their  ordinary  business 
until  the  beginning  of  October  last,  when  the  petitioning  creditors 
pressed  them  for  payment,  and  they  were  then  compelled  to  close 
down.  No  statement  of  affairs  had  yet  been  lodged,  but  the 
debtors  had  estimated  their  liabilities  at  £320,  whilst  their  only 
available  assets  were  some  book  debts  of  the  face  value  of  £.5.'j, 
which  they  thought  would  realise  £40.  The  stock-in-trade  and 
machinery,  together  valued  at  £21,  was  required  to  meet  the  claim 
of  the  landlord.  The  serious  feature  of  the  case  was  that,  shortly 
before  they  committed  the  act  of  bankruptcy  upcn  which  the  pro- 
ceedings were  instituted,  the  debtors  executed  a  bill  of  sale  over  their 
household  furniture  in  favour  of  Mrs.  Hawker.  No  money  passed 
at  the  time,  and  the  bill  was  said  to  have  been  given  in  order  to 
secure  payment  of  money  then  owing  to  her  in  respect  of  loans. 
The  failure  was  attributed  to  want  of  capital.  There  was  no  offer 
of  composition  before  the  meeting,  and  the  case  was  left  in  the  hands 
of  the  Ofiicial  Receiver  to  be  wound  up  in  bankruptcy  in  the  usual 
manner.     Proofs  of  debts  were  lodged  by  : — 

standard  Plating  and  Kupron  Works,  Ltd.         . .     ^£136 

Tempered  Spring  Co.,  Ltd 12 

Gaskell  &  Grocott  59 

C.  0.  McMillan,  electrician  and  cycle  dealer,  High  Street,  Port- 
madoc. — First  meeting,  February  29th,  at  Chester  ;  public  examina- 
tion, March  25th,  at  Portmadoc. 


LIGHTING  and  POWER  NOTES. 


Accrington, — A  L.G.B.  inquiry  into  the  application  of 
the  Accrington  Council  to  borrow  £33,750  for  the  local  gas 
generating  scheme  and  electrical  extensions  at  Altham  and  Clayton- 
le-Moors,  will  be  held  on  February  27th. 

Barnes. — At  the  last  meeting  of  the  Council,  the  Lighting 
Committee  reported  that,  after  considering  a  lengthy  report  by  the 
engineer  on  differential  tariffs,  it  had  decided  to  approve  the 
Norwich  system  of  charging,  and  had  referred  the  whole  question 
back  to  the  engineer  for  further  report. 

Belturbet. — At  the  monthly  meeting  of  the  Urban 
Council,  the  agreement  between  Mr.  Cave  and  the  Council  for  the 
lighting  of  the  town  by  electricity  for  the  next  three  years  was 
submitted  by  the  clerk,  and  approved  of. 

Birniin$>-liam. — The  Corporation  is  stated  to  be  going 
to  reduce  electricity  charges  all  round.  At  present,  the  charges  at 
Aston — which  was  recently  absorbed  by  the  city—  are  much  lower 
than  elsewhere  in  the  area,  varying  for  lighting  from  3d.  to  'l^A., 
the  latter  figure  for  all  in  excess  of  1,500  units  per  quarter,  while 
in  Birmingham  the  charges  vary  from  4d.  to  2d.  (for  over  20,000 
units  per  quarter). 

Brighton.— The  T.C.  has  decided  to  devote  £8,000 
from  the  present  year's  electricity  profits  (estimated  at  from  £6,000 
to  £8,000)  in  relief  of  the  rates. 

Cardiff. — The  City  Council,  with  a  view  to  iinproA^ig 
the  electric  lighting  in  the  principal  thoroughfares  and  effecting 
an  immediate  reduction  in  the  cost,  has  ordered  the  electrical 
engineer  to  proceed  forthwith  to  convert  the  old  electric  lamps  to 
flame  arc  and  high  candle-power  metal-filament  lamps. 

Carlisle.— The  T.C.  has  informed  the  R.D.C.  that  it 
intends  extending  the  supply  of  electricity  to  Stanwix  as  soon  as 
the  work  can  be  undertaken. 
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Canada. — The  New  Brunswick  Hydro-Electric  Co.,  with 
81,500,000  capital,  which  propoHcs  to  supply  St.  John  with  cheaper 
heat,  light  and  power,  developed  from  water  powers  on  the  Lepreaux 
River  and  neif^hbouring  streamfl,  will  ajiply  to  the  Legislature  in 
March  for  incorporation. 

The  Cedar  Rapids  Power  Syndicate,  of  Montreal,  headed  by  D. 
Lome  McGibbon,  has  now  assumed  the  nixme  of  the  Cedar  Rapids 
Manufacturing  and  Power  Co.  Detailed  plans  of  the  company's 
operations  on  the  north  side  of  the  St.  Lawrence  are  so  far  advanced 
that  tenders  will  be  called  for  the  dyke  and  power  house  without 
further  delay  ;  it  is  the  company  s  desire  to  begin  active  opera- 
tions at  the  plant  in  the  early  spring.  The  capital  of  the  company 
has  been  placed  at  $10,000,000. 

Chesterfield.— The  T.C.  has  applied  to  the  L.G.T5.  for 
a  loan  of  £7,000,  for  extensions  to  the  electricity  works. 

Dundee. — The  Electricity  Committee  has  under  con- 
sideration the  question  of  encouraging  extra  business  by  granting 
a  reduction  in  the  charges.  The  scheme  before  the  Committee  was 
as  follows  : — For  power  purposes  the  charge  would  be  1  Jd.  per  unit 
for  the  first  10,000  units,  the  next  40,000  units  to  be  charged  at  ^d. 
instead  of  the  average  price  of  1  '.d.  All  units  over  .■■;0,000  would  be 
charged  at  ijd.,  but  this  concession  would  only  be  granted  to  reason- 
ably steady  and  constant  loads,  and  not  to  intermittent  users.  The 
present  rate  for  10,000  uuits  is  from  2 id.  to  1  id.  per  unit.  The  rate.s 
for  small  power  users  were  to  be  reduced  from  2id.  to  lid.  per  unit, 
and  the  larger  power  users  were  to  have  a  10  per  cent,  reduction. 
The  tramway  rate  would  be  reduced  from  IJd.  to  Id.  per  unit.  A 
proposed  reduction  in  the  case  of  shopkeepers  and  domestic  users 
was  also  considered,  this  being  on  the  basis  that  if  they  guaranteed 
the  present  consumption  they  could  have  all  the  extra  supply 
required  at  the  rate  of  Ud.  for  the  first  100  units  per  quarter, 
and  over  that  at  the  rate  of  /;d.  Current  to  be  supplied  at  these 
rates,  no  matter  for  what  purpose  it  is  used.  The  present  lighting 
rate  is  from  3id.  to  2id.,  according  to  the  amount  used,  and  the 
heating  and  cooking  rate  from  lid.  to  Id.  These  proposed  changes 
involved  a  reduction  in  revenue  of  about  £2,400  per  annum.  After 
full  consideration,  the  Committee  decided  to  consent  to  the  reduc- 
tions in  the  case  of  the  large  power  users,  but  to  defer  consideration 
of  the  other  cases  meantime. 

The  question  of  the  new  sub-station  was  again  considered. 
Mr.  Richardson,  the  engineer,  said  the  load  had  greatly  increased 
in  the  south  of  the  city  and  also  at  the  harbour.  He  had  bad 
complaints  regarding  the  pressure,  and  because  of  the  growing 
load  he  was  of  opinion  that  a  new  sub-station  was  required.  To 
install  new  machinery  at  the  Dudhope  station  and  lay  an  extra 
cable  would  cost  between  £9,000  and  £10,000,  while  the  erection  of 
a  new  sub-station  would  only  amount  to  about  £7,000  It  was 
agreed  that  the  engineer  prepare  a  report  on  the  subject. 

Dunoon. — At  a  meeting  of  the  T.C.  a  letter  was  read 
from  the  B.  of  T.,  stating  that  it  proposed  to  revoke  the  Dunoon 
Electric  Lighting  Order  (1900)  within  three  weeks  from 
January  26th,  but  that  it  was  prepared  to  consider  any  further 
representation  the  Council  might  have  to  make.  The  Council 
agreed  at  a  later  meeting  to  send  a  deputation  to  see  the  B.  of  T, 
officials. 

Falkirk. — At  a  conference  between  representatives  of  the 
Eastern  District  Committee  of  Stirling  County  Council,  and  a  Com- 
mittee of  Falkirk  T.C,  it  was  stated  that  the  meeting  was  held  on 
the  initiative  of  the  T.C.  to  consider  the  electric  lighting  order 
being  promoted  by  Mr.  George  Balfour,  of  London.  On  behalf  of 
the  County  Council,  however,  it  was  pointed  out  that  it  had  practi- 
cally arranged  terms  with  the  promoter  of  the  order,  which  would 
come  before  the  B.  of  T,  this  week.  No  finding  was  arrived  at  as  a 
result  of  the  conference. 

(iJermany, — The  electricity  station  at  Heinitz  which 
supplied  power  and  lighting  for  the  industrial  district  of  the  Upper 
Saar  Valley  and  the  Palatinate  was  recently  burfit  out,  depriving 
namerous  towns  and  villages  of  their  supply  and  throwing  out  of 
work  20,000  men. 

Goole. — The  D.C.  recently  discussed  the  three  electric 
lighting  proposals  for  some  hours,  and  decided  to  obtain  a  copy  of 
the  Yorkshire  Power  Co.'s  draft  agreement. 

Great  Yarnioutb. — The  electrical  engineer  (Mr.  Gordon 
Bryant),  in  reporting  a  breakdown  at  the  generating  station 
caused  by  the  fracturing  of  a  6-in.  diameter  bye-pass  steam  pipe, 
said  that  the  steam,  filling  the  engine  room,  thoroughly  saturated 
the  electrical  machinery  with  water,  and  rendered  the  main 
dynamos  useless  for  the  time  being.  The  supply,  however,  was 
partially  restored  after  a  period  of  three  hours,  while  two 
hours  afterwards  the  whole  of  the  private  and  a  greater  part 
of  the  public  lighting  was  running  as  usual.  Seventeen  tramway 
trolley  standards  on  the  Marine  Parade  are  to  be  fitted  with 
electric  light  by  means  of  up-to-date  flame  arc  lamps  of  2,500  CP. 
each  for  a  period  of  16  weeks  from  June  7th,  at  an  approximate 
cost  of  £80  per  season, 

Hastini^S. — Whilst  opening  the  important  thoroughfare 
at  the  corner  of  Robertson  Street  recently,  to  lay  a  high-pressure 
gas  main,  the  employes  of  the  Gas  Co.  drove  their  wedges  through 
six  pipes  containing  electric  cables,  thereby  extinguishing  the 
lights  in  the  central  district  of  the  town  for  an  hour. 

The  Corporation  decided  at  its  meeting  at  the  end  of  last  week  to 
extend  the  electric  light  mains  in  London  Road,  St,  Leonards,  so  as 
to  embrace  St.  Matthew's  Gardens  and  the  upper  part  of  the 
thoroughfare  at  a  coat  of  £326.    By  carrying  out  the  work,  20  gas 


lamps  will  be  tranflformed  to  electric  lighting,  showing  a  saving  of 
3<>8.  a  year  per  lamp 

Hornsey. — Al  lijo  la.-iL  nieeLiii;^  oi  the  Ji.C,  <,uud'ji  lor 
Double  moved  :  ''  That  the  Council  allow  to  conbumerd  of  electric 
current  for  lighting  purpoees  when  charged  for  at  a  flat  rate,  a 
discount  of  ">  per  cent,  on  the  first  100  unit-*  consumed  off  the 
quarterly  accounts,  if  payment  iB  made  within  one  calendar 
month  from  quarter-day."  He  said  that  the  Electricity 
Supply  Committee  had  been  considering  the  matter  for  some 
time.  In  the  meantime  the  woes  of  the  ^mall  conijnmera,  who 
were  the  backlxjne  of  the  undertaking,  continued,  and  they  had  no 
redress.  Upon  the  chairman  of  the  Committee  stating  that  the 
whole  question  of  charges  would  be  thoroughly  discu.'ise']  by  the 
Committee,  Councillor  Double  withdrew  hia  motion. 

lluddersfield. — The  l»orongh  treasurer's  financial  state- 
ment relating  to  the  Corporation  electricity  works  shows  that  the 
income  for  the  year  ended  December  3lBt,  I'.Hl,  was  £3a,"'J2,  com- 
pared with  £:5r<,209  for  1910.  The  various  items  were: — Single- 
phase  lighting,  £22,842  :  single-phafe  power,  £4.032  ;  tliree-phjase 
power,  £8,449  ;  street  lighting,  £812  ;  hire  of  motors,  meterti,  ice, 
£3,2i')0  ;  and  fittings  service,  £207.  The  expenditure  amounted  to 
£23,978,  compared  with  £21, .^16,  leaving  a  balance  surplus  of 
£15,^13,  against  £13,693  for  1!M0.  Interest  on  loans  al.»8orbed 
£6,7(i3  ;  contribution  towards  redemption  of  debt,  £1,776;  and 
public  works  board  Camount  repaid),  £1.607  ;  leaving  a  net  surplus 
of  £2,466,  compared  with  £6.o6  last  year.  The  surplus  has  been 
transferred  to  the  depreciation  and  contingencies  account,  which 
now  stands  at  £4,988,  compared  with  £6,123  for  the  previous  year. 
The  Committee  has  also  de'uded  that  an  amount  equal  to  2  per 
cent,  on  the  capital  outlay  be  in  future  transferred  each  year  fb  the 
depreciation  and  contingencies  account. 

Lancashire. — The  Lancashire  Electric  Power  Co.  Ijas 
notified  various  local  authorities  that  in  the  event  of  a  coal  strike 
it  will  be  able  to  supply  the  maximum  demand  of  the  whole  of  the 
consumers  for  six  weeks,  and  to  supply  sufficient  current  to  enable 
power  consumers  to  run  their  works  for  a  period  of  eight  or  ten 
weeks. 

London. — Marylebone. — At  a   recent  meeting  of  the 

Council  a  report  from  Mr.  Carson  Roberts,  the  L.G.B.  auditor,  on 
his  audit  of  the  accounts  of  the  electricity  department  for  the 
year    ending   March    31st,    1911,  came   under   consideration.      He 
stated  that  several  members  of  the  Council  had  attended  the  audit 
and  had  raised  objection  to  transaciions  of  the  sales  department 
and   to  -fteins  of   account   relating  thereto.      As  these  objections 
related  to^uestions  of  policy  it  was  not  his  duty  to  refer  to  them 
with   the   exception   of  two.      The   first   was   as   to  whether  the 
Council  observed  the  limitation  placed  upon  them  by  Sec.  20  (2)  of 
their  Act  of  1904,  or  whether  in  fact  they  "themselves  execute  the 
wiring  of  private  property  "  in  contravention  of  that  section.     The 
other  question  was  as  to  whether  the  separate  statements  of  the 
receipts  and  expenditure  of  the  sales  and  publicity  department   as 
shown  in  the  general  ledger,  and  the  profit  and  loss  account  of  the 
sales  department  shown  in  the  minute  book,  were  in  all  respects 
correct  statements.     The  following  question  had  also  been  raised, 
which  the  auditor  stated  may  concern  his  next  audit,  viz.  :  Sec.  20  of 
the  Act,  1904,  clearly  empowers  the  Council  to  trade  in  fittings  and 
electric   materials   of   any   kind   and  to   enter   into   contracts  for 
installing  the  same,   but  it  provides  that   "  they  shall  not  them- 
selves execute  the  wiring  of  private  property  except  between  the 
main      of      the    Council    and     the     consumer's    meter."      The 
practice  which   had   prevailed   under    the    new    sales  department 
during  the  year  has  been  that  of  obtaining  the  actual  labour  for 
this  wiring  work  through  a  contractor,  who  receives  a  commission 
on  the  labour  cost.  There  is  no  putting  out  of  the  wiring  to  contract, 
for  work  is  arranged  and  directed  by  the  otticers  of  the  Council, 
the  allotment  of  the  workmen's  time   is  controlled  by  them,  the 
supply  of  all  material,  and  some  of  the  tools,  is  arranged  by  them, 
and,  in  some  instances,  even  the  engagement  of  extra  men.     No  other 
contractor  has  the  opportunity  of  tendering  for  the  work  which  is 
executed  on  this  plan.     In  some  cases  the  work  is  offered  to  con- 
tractors in  the  ordinary  way,  and  the  question  as  to  compliance 
with  the  statutory   provision   only   arises  when   the   plan    above 
mentioned   is  followed.       In  the   auditor's    opinion,   considerable 
alteration  would  be  necessary  to  bring  this  plan  within  the  terms  of 
the  Sub-section,  which  appeared  to  contemplate  an  actual  contract 
or   sub-contract    for    the   wiring.     A    proposal    for    revising   the 
arrangement   had    been   formulated   by   the   general    manager   in 
September   last,   and   this  proposal,   if   generally    applied,   would 
involve  a  veritable  execution  of  the  wirii  g  through  contractors. 
Under  these  circumstances,  he  did  not  think  it  was  necessary  for  him 
to  make  any  further  report,  or  to  take  any  action  in  the  matter  on  this 
occasion.       In    dealing    at    some    length    with    the    attempt    of 
the    Council    to    separate    "  the    sales "    from    the    "  publicity " 
transactions  in    the    ledger  account,   Mr.   Roberts    said    that    it 
had  been  abandoned  because  its  completion  involved  a  large  number 
of  estimated  figures  which  could  not  be,  or  profess  to   be.  by  any 
means,  accurate  or  reliable.      It   was  argued,  he  states,   that  (1) 
experimental  work  in  testing  apparatus  ;  (^2)  the  cost  of  providing 
and  setting  up  apparatus  for  the  approval  of  prospective  users  ;  and 
(3)  the  losses  arising  on  the  stocking  of  new  inventions  which  may 
prove  to  be  unsaleable,  are  to  be  charged  as  part  of  the   cost  of 
developing   and  advertising  the  general  undertaking,   and   not  as 
sales  department  expenditure,  even  when  a  municipal  authority  has 
statutory  power  to  engage  in  the  trade  of  selling  these  appliances, 
some   of   these   items  of   expenditure    might    be  of    questionable 
legality,  particularly    in  the   case  of  No.  2  mentioned    above,  and 
it  is  only  on  the  strength  of  the  very  wide  powers  conferred  upon 
the  Council  by  their  local  Act  of  I'JOl,  which  gives  unusual  freedom 
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ill  these  matters,  thnt  they  have  been  passed  at  andlt.  In  his 
opinion,  as  it  is  by  the  isales  section  of  the  Act  that  they  are 
lepaliseil,  they  should  be  ohargred  to  the  sales  department  accounts. 
Observations  on  this  report  of  the  district  auditor  from  the  secre- 
tary and  accountant  of  the  electricity  supply  department  and  the 
borough  accountant  were  received  and  approved  of  by  the  Finance 
Committee,  who  submitted  same  for  the  approval  of  the  Council. 
After  a  lonp  discussion,  the  motion  by  Councillor  Lewis  to  refer  the 
matter  back  for  reconsideration  was  lost,  and  the  report  was  adopted. 

Pon.AK.— The  1-lectricity  Committee  has  decided  to  renew  the 
tenancy  of  the  Council's  electric  showrooms  and  offices  at  121,  East 
India  Dock  Road,  as  it  is  satisfied  that  the  showrooms  have  been 
profitable,  and  ai'e  of  advantag^e  in  extending-  the  business  of  the 
undertakiufi-.  A  pump  house  is  to  be  constructed  in  connection 
with  the  installation  of  pumps  for  pumpingr  water  for  condensing 
jmrposes  at  the  generating  station,  at  an  estimated  cost  of  £750. 

Stepney. — A  loan  of  £2,500  is  to  be  taken  up  from  the  L.C.C., 
for  the  purchase  of  meters.  The  Electricity  Supply  Committee 
reports  that  in  connection  with  the  agreement  between  Stepney 
and  Poplar  under  which  each  authority,  if  required,  takes  or 
gives  each  other  a  stand-by,  bulk,  or  recipi'ocal  supply  of  current, 
that  it  had  under  consideration  the  question  of  the  CounciL  further 
availing  itself  of  the  provisions  of  this  enactment  in  relation  to 
the  question  of  the  provision  by  the  Council  and  the  Poplar 
Council  of  machinery  and  its  utilisation  to  the  best  and  most 
economical  advantage  of  each  Council.  After  exchanging  views 
with  regard  to  the  question  it  was  proposed  :  (Vc)  That  the  existing 
agreement  should  be  incorporated  in  the  new  agreement ;  and  (/;) 
That  such  new  agreement  should  make  provision  under  which, 
broadly  speaking,  the  Poplar  Borough  Council  will  remove  the 
necesfity  of  the  Stepney  Borough  Council  providing  certain 
additional  machinery  until  such  time  as  the  maximum  demand 
of  Stepney  reaches  7.270  kw.,  by  affording  the  Stepney  B.C.  a 
supply  of  electricity  and  by  the  Stepney  B.C.  themselves,  after 
this  period  of  supply,  affording  to  the  Poplar  p.C.  a  supply. 
Subject  to  details  being  satisfactorily  settled  and  to  the  approval  of 
the  B.  of  T.  and  the  L.C.C.,  the  Committee  has  decided  to  enter 
into  the  proposed  agreement,  and  to  iix  the  seal  of  the  Council 
thereto  when  ready.  Closely  associated  with  this  agreement,  the 
Committee  states,  is  the  question  of  the  Council's  own  position  at 
the  present  moment  as  electricity  supply  undertakers,  and  the 
question  was  particularly  accentuated  by  the  remarkable  increase  • 
in  the  growth  and  development  of  the  undertaking,  which 
necessitated  the  immediate  consideration  of  the  provision  of 
further  machinery.  In  this  connection  it  had  considered  a  report 
by  the  electrical  engineer  and  manager  to  the  effect  that  the  two 
double-current  turbine-driven  sets  at  the  Limehouse  station  should 
be  converted  into  alternators,  and  that  two  1,000-KW.  converters 
should  be  provided  therefor.  With  this  object  in  view,  he  had 
obtained  the  following  quotations  for  carrying  out  the  work  :— 
Conversion  of  double-current  generators  to  two  1.500-KW.  alter- 
nators, B.  Peebles.  iV;  Co.,  £3,78'!  ;  Siemens  Bros.  Dynamo  Works, 
£3,787  :  Dick,  Kerr  &  Co.,  £3,936  ;  C.  A.  Parsons  &  Co.,  £4,473  : 
two  converters  required  in  connection  therewith,  B.  Peebles  &;  Co., 
£4.600.  The  above  offers  do  not  include  the  cost  of  alterations  to, 
and  the  preparation  of,  concrete  foundations  and  sundry  adjust- 
ments necessary  to  the  two  turbines.  Having  considered  the  fore- 
going proposals,  the  Committee  have  decided  to  accept  both  the 
offers  of  Bruce  Peebles  &  Co.  at  £3.784  and  £4,600  respectively. 

Hammeesmith.— Subject  to  a  s?,tisfactory  agreement  being 
entered  into  with  the  Kensington  and  Netting  Hill  Electric 
Lighting  Companies  for  the  supply  to  the  Council  of  additional 
three-phase  current,  it  has  been  decided  to  agree  to  supply  three- 
phase  current  to  the  Shepherd's  Bush  Exhibition  at  the  rates  of 
Id.  per  unit  from  sunrise  to  sunset,  and  2d.  per  unit  from  sunset  to 
sunrise,  plus  an  additional  Id.  per  unit  for  the  first  50,000  units 
per  month,  and  for  all  the  three-phase  current  supplied  after 
October  15th  and  otherwise,  upon  the  terms  and  conditions  of  the 
existing  agreement  for  the  supply  of  current  from  the  Council.  A 
supply  of  current  is  also  to  be  given  the  Brilliant  Sign  Co.  for  a 
period  of  7  years  subject  to  an  agreement  being  entered  into  that  the 
whole  of  the  firm's  machinery  should  be  driven  by  electric  power,  and  to 
the  payment  of  the  minimum  sum  of  £300  during  the  first  three  years, 
Subject  to  the  payment  of  a  royalty  of  10s.  6d.  per  stand  and 
without  prejudice  to  the  rights  of  the  Council  under  their  contract 
for  the  supply  of  electricity  to  Olympia,  certain  exhibitors  at  the 
International  Machinery  Exhibition  to  be  held  there  in  October 
next  are  to  be  granted  permission  to  install  small  motor  plant  for 
generating  current  for  the  purposes  of  demonstration  on  their 
respective  stalls, 

L.C.C. — It  is  proposed  that  a  Special  Committee  on  London 
Electricity  Supply  be  appointed,  constituted  as  follows  : — Sir  John 
Beiin,  Messrs.  H.  B.  A.  Cotton,  H.  H.  Gordon,  Frederick  Hall,  Percy 
A.  Harris,  Bernard  Holland,  G.  H.  Hume,  Isidore  Salmon,  Stuart 
Sankey,  A.  J.  Shepheard,  W.  J.  Squires  and  W.  Whitaker  Thompson. 
The  terms  of  reference  to  the  Committee  include  the  power  to 
confer  with  such  Government  departments  as  it  thinks  necessary, 
and  with  the  local  authorities  and  companies  generating  or  supply- 
ing electric  current  in  London.  It  may  also  obtain  such  expert 
advice  as  may  be  necessary  ;  but  prior  to  becoming  committed  to 
any  proposal  affecting  the  Council's  position  as  a  loan  sanctioning 
authority,  the  Finance  Committee  must  be  consulted. 

The  St.  James's  and  Pall  Mall  Electric  Light  Co.  has  decided  to 
discard  some  of  its  old  plant  at  the  Carnaby  Street  works,  and  re- 
equip  it  as  a  transformer  sub-station  with  a  reserve  battery. 

Pelton, — The  P.C.  has  decided  to  ask  the  Electric 
Lighting  Co.  to  submit  a  tender  for  the  lighting  of  the  district. 


Pontefract, — Objectibns  to  the  application  of  the  T.C. 

for  a  prov.  order  for  E.L.  have  been  made  by  the  Locomotive  Manu- 
facturers' Association  and  Railway  Carriage  and  Waggon  Builders' 
Association,  the  Yorkshire  Electric  Power  Co.,  the  Electrical 
Distribution  of  Yorkshire,  Ltd.,  and  the  Electrical  Contractors' 
Association  (Incorporated).  The  opposition  threatened  by  the  West 
Riding  C.C,  has  been  withdrawn. 

Radclilfe. — An  inquiry  was  held  on  February  14th  and 
15th  by  Mr.  T.  C.  Elkin,  on  behalf  of  the  L.G.B.,  respecting  the 
U.D.C.'s  application  for  sanction  to  borrow  £17,000  on  behalf  of 
the  electricity  undertaking.  The  scheme  provides  for  the  exten- 
sion of  its  own  electricity  works  by  the  addition  of  new 
plant,  and  the  transmission  of  a  bulk  supply  from  the  new 
municipal  generating  works  erected  by  the  Bury  Corpoiation  at 
Chamber  Hall.  Two-thirds  of  the  proposed  expenditure  .will  be 
incurred  by  the  apparatus  for  taking  and  distributing  the  supply 
from  Bury.  The  inquiry  was  invested  with  interest  by  reason  of  the 
opposition  to  the  Council's  scheme  by  the  Lancashire  Electric 
Power  Co.,  who  desire  to  break  down  the  municipal  monopoly  in 
the  town.  The  Power  Co.s  works  are  on  the  borders  of  the  town- 
ship, and  its  case  is  that  the  town  ought  to  avail  itself  of  the 
facilities  afforded  by  the  near  existence  of  the  generating  station, 
while  counsel  for  the  company  also  pointed  out  there  were  rate- 
payers who  objected  to  the  Council's  expenditure  as  being  needless, 
because  there  was  an  adequate  supply  there  already.  The  Power 
Co.  is  applying  to  Parliament  for  a  provisional  order  to  enter 
Radcliffe  (as  it  did  without  success  two  years  ago),  and  counsel  for 
the  Council  contended  that  if  the  B.  of  T.  decided  to  grant  the 
company's  application,  all  municipal  Lancashire  would  be  up  in 
arms  and  would  call  upon  Parliament  to  reject  it.  Mr.  S.  J. 
Watson,  the  Bury  Corporation's  electrical  engineer,  giving  evidence, 
pointed  out  that  the  Bury  works  had  not  to  pay  an  expensive 
board  of  directors  and  maintain  London  and  Manchester  offices 
like  a  private  company  had.  Mr.  E.  M.  Lacy,  consulting  engineer 
to  the  Radcliffe  U.D.C.,  said  that,  taking  everything  into  considera- 
tion, the  terms  offered  to  Radcliffe  by  Bury  were  better  than  those 
quoted  by  the  Power  Co.  The  Inspector  refused  an  application  by 
the  Power  Co.  for  the  production  of  the  agreement  between  Bury 
and  Radcliffe.  Counsel  for  the  company  hoped  that  the  L.G.B. 
would  insist  on  the  agreement  being  sent  for  its  perusal. 

JRawtenstall. — The  T.C.  has  adopted  plans  for  extensions 
to  the  electricity  works,  at  an  estimated  cost  of  £1,500. 

Richmond    (Surrey). — The    T.C.    has    agreed    to    a 

proposal  which  permits  of  the  Electric  Lighting  Co.  taking  a  supply 
in  bulk  from  the  Lot's  Road  or  other  big  generating  plant.  Various 
reductions  in  price  are  to  be  made  in  connection  with  this  arrange- 
ment, which  will  also  result  in  the  removal  of  all  steam  generating 
plant  from  the  local  station  eventually.  The  period  of  compulsory 
purchase  by  the  T.C.  will  be  extended  to  1921,  and  provision  is 
made  for  revision  of  prices  at  five-year  intervals. 

Rochdale.— On  Tuesday  Mr.  T.  C.  Elkin  held  a  L.G.B- 
inquiry  into  the  application  of  the  T.C.  for  sanction  to  a  loan  of 
£8.700  for  extensions  to  buildings  and  plant  at  the  Dane  Street 
electricity  works  ;  the  amounts  set  down  were  £1,200  for  a  chimney 
stack,  £1,300  for  engine-house  extensions  and  switchboard  galleries  ; 
£1,200  for  economiser  house,  &c. ;  £650  for  economiser,  £2,650  for 
Lancashire  boilers,  £1,000  for  a  motor-alternator,  and  £700  for 
switchgear.     There  was  no  opposition  to  the  loan. 

The  electrical  engineer  has  intimated  to  the  Electricity  Com- 
mittee that  the  responsibilities  undertaken  by  that  department 
would  necessitate  a  further  loan  of  £4,000  in  addition  to  the  £8,700 
mentioned  above.  The  latest  additions  to  plant,  kc,  now  proposed 
are  due  to  the  Whitworth  and  Milrirow  tramway  extensions  and  to 
the  decision  of  the  Council  to  widen  the  area  in  which  it  is  pro- 
posed to  supply  in  bulk.  The  extensions  are  expected  to  be 
required  by  the  end  of  the  present  year. 

Saltord. — A  number  of  the  employes  in  the  Corporation 
electricity  department,  along  with  workers  in  the  lighting,  gas  and 
sanitary  departments,  came  out  on  strike  on  Monday  morning. 
The  men  ask  for  improved  working  conditions,  including  an 
increased  wage  minimum.  On  Monday  night  hundreds  of  strikers 
collected  outside  the  electricity  works  with  a  view  to  persuading 
the  men  who  had  not  joined  their  ranks  to  do  so,  and  in  many 
cases  they  were  successful.  Fears  are  entertained  that  the  trouble 
may  spread  to  the  tramcar  drivers  and  conductors.  At  a  meeting-  at 
midnight,  tramcar  drivers  and  conductors  were  urged  to  join  the 
strikers,  but  they  declined  to  give  a  decision  till  they  had  consulted 
their  secretary,  Alderman  Jackson,  The  greatest  number  of  mal- 
contents belong  to  the  gas  department.  Half  the  streets  of  Salfoi*d 
were  in  complete  darkness  on  Monday  night. 

Scarboroug'h. — The  Electric  Supply  Co,  has  just  buITt 
a  large  coal  store,  and  made  provision  by  that  means  for  five  or  six 
weeks'  supply,  over  and  above  the  ordinary  supply,  under  contract. 
There  will  be  two  months'  supply  of  coal  to  fall  Ijack  upon  in  the 
event  of  a  strike,  and  the  supply  of  electricity  can  be  maintained 
certainly  for  that  length  of  time.  Anxiety  amongst  Scarborough 
people  in  regard  to  the  threatened  coal  strike  is  rather  amusingply 
indicated  in  the  fact  that  several  nervous  consumers  called  at  the 
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electric  supply  office  and  inquired  whether  it  would  be  advisable  to 
I)urchase  oil  lamps.  They  were  ansured  that  the  electric  supply 
would  be  maintained  over  any  proliable  period  of  the  threatened 
strike 

Stockport. — The  Coqjoratioii  is  seeking  the  consent  of 
Heaton  Norrirf  II.D.C.  to  supply  the  area  which  adjoins  Stockport 
with  electricity,  and  the  Ileaton  Xorris  Ratepayers'  Association 
has  written  urping^  the  Council  to  resist  any  attempt  of  Stockport 
in  this  direction. 

Stourport.— The  B.  of  T.  has  informed  the  U.D.C.  that 
it  intends  to  revoke  the  electric  liprht  order,  as  the  Kidderminster 
and  District  Electric  Lipht  Co.,  which  is  the  undertaker,  has  found 
it  commercially  impossible  to  tender  for  the  public  lighting:.  Con- 
sequently the  company  did  not  propose  to  supply  electricity  to 
Stourport,  but  did  not  intend  to  surrender  the  powers  conferred  in 
respect  to  the  Kidderminster  foreign  district.  The  U.D.C.  has 
decided  to  acquiesce  in  the  revocation  of  the  order. 

Sunderland, — At  a  meeting  of  the  T.C.  on  the  14th  inst., 
Alderman  Bruce  moved  the  adoption  of  the  Electricity  and  Lighting 
Committee's  report,  which  recommended  that  additional  plant  he 
obtained  for  the  Hylton  Road  power  station,  at  an  estimated  cost  of 
£22,207,  and  that  alternating  and  continuous-current  mains  be 
provided,  at  an  estimated  cost  of  £1.5,000.  He  said  they  were  asking 
for  a  new  turbine,  and  with  its  assistance  would  be  able  to 
supply  new  customers,  and  the  resulting  revenue,  amounting  to 
£1,275,  would  more  than  meet  the  additional  interest  and  sinking 
fund  on  the  new  plant.  By  means  of  the  new  plant  they  would  be 
able  to  produce  more  power  at  a  cheaper  rate,  while  at  the  same 
time  the  present  plant  would  provide  them  with  a  means  of  safety 
in  case  of  a  breakdown.  The  profits  on  the  electricity  works  last 
year  were  about  £5,000,  against  £1,100  for  the  year  previous.  The 
engineer  was  strongly  in  favour  of  the  proposal,  and  the  Committee, 
with  one  exception,  was  in  favour  of  it.  Mr.  Frank  Nicholson  said 
that  from  1905  to  1911,  inclusive,  the  capital  expenditure  had 
increased  by  £127,000,  or  42  per  cent.,  but  the  annual  amount  set 
aside  for  sinking  fund  had  increased  in  the  same  period  from 
£9,900  to  C  16,000,  or  ti8  per  cent.  Alderman  Bruce  said  the  critics 
of  the  undertaking  forgot  to  deduct  from  the  total  of  the  money 
borrowed  the  money  that  had  been  paid  back.  Already,  of  the 
£431,000  that  had  been  borrowed,  over  £117,000  had  been  paid  off. 
They  had  not  taken  a  penny  out  of  the  rates,  so  that  this  sum  must 
have  come  out  of  the  profits.  After  further  discussion,  the  report 
was  carried. 

Swinton  and  Pendlebury. — Before  entering  into  a  fresh 

agreement  with  the  Lancashire  Electric  Power  Co.  for  the  supply  of 
electricity  in  bulk,  the  Swinton  and  Pendlebury  D.C.  has  called  in, 
as  consulting  electrical  engineer,  Mr.  R.  B.  Leach. 

Taunton. — The  T.C.  has  lodged  a  petition  agahist  the 
Bill  of  the  National  Electric  Construction  Co.,  Ltd.,  which  seeks  to 
confirm  free  wiring  agreements  with  the  Corporation  and  other 
Councils,  the  agreemeuts  entered  into  having  been  proved  to  be 
ultra  rirex.  Not  wishing  to  entirely  repudiate  the  agreement,  the 
Council  unsuccessfully  tried  to  compromise  with  the  company. 

Torquay. — The  T.C.  has  instructed  the  engineer  to 
submit  a  scheme  for  supplying  electricity  to  St.  Marychurch. 

Walkden. — A  proposal  of  the  Worsley  D.C.  to  electric- 
ally light  that  portion  of  Walkden  known  as  the  Barracks  has  been 
defeated,  9  voting  against  and  4  in  favour  of  the  scheme,  which 
had  been  sanctioned  by  the  Highways  Committee,  which  had  also 
accepted  the  tender  of  the  Lancashire  Electric  Power  Co.  for  poles 
and  electric  lighting. 

West  Bromwich. — The  T.C.  has  applied  to  the  L.G.B. 
for  a  loan  of  £7,700  for  electricity  extensions.  A  travelling  crane, 
two  boilers,  an  economiser,  feed  pump  and  induced-draught  plant 
are  to  be  installed. 

Whitehaven. — The  following  terms  have  been  adopted 
by  the  T.C.  for  a  stand-by  supply  of  current :  A  fixed  yearly  charge 
of  £2  per  K\v.,  based  on  the  maximum  number  of  kilowatts  required, 
in  addition  to  the  ordinary  supply  rates  and  usual  meter  or  other 
rents,  with  six  months'  notice  on  either  side  to  terminate  agree- 
ments. 

Wijfan. — The  extensions  and  new  equipment  just  com- 
pleted in  connection  with  the  Municipal  Electricity  Works,  were 
formally  opened  on  Wednesday  afternoon  last  week,  when  a  new 
1,000-KW.mixed-pressure  turbine  set  and  a  400-KW.  reciprocating 
set  were  started  up. 

Worcester.— The  T.C.  has  petitioned  against  the  Bill  of 
the  London  and  North-Western  Railway  Co.  seeking  powers  for 
railway  companies  to  supply  current  to  works,  «fcc.,  adjoining  their 
lines. 


TRAMWAY  and  RAILWAY  NOTES. 

Belfast. — A  prolonged  chapter  in  the  municipal  history 
of  Belfast  was  closed  on  14th  inst.,  when  the  Corporation 
sanctioned  the  payment  of  £56,155  (the  amount  of  the  arbitrator's 
second  award),  to  the  Cavehill  and  Whitewell  Tramways,  as  the 
value  of  the  undertaking  aa  a  going  concern,  that  ia  to  say, 
*•  a  xen%  or  profit  producing  undertaking,      The  (JecirionJ  ^m 


arrived  at  at  a  special  meeting  of  the  Corporation,  Bommoned  to 
receive  and  adopt  so  much  of  the  minutes  of  the  proceedings  of  the 
Law  Committee  of  the  Hith  inst.,  as  referred  to  the  arbitrator's  award 
in  the  matter  of  the  tramway.  To  the  price  fixed  by  the  arbitrator, 
some  £10,000  additional  expenses  have  been  incurred,  thanks  to 
the  mi.schievons  work  of  the  people,  who,  in  conjunction  with  the 
Nationalists  and  Trade  Unionists,  made  the  sale  of  the  system  a 
political  one.  For  this  uncalled-for  intervention,  the  taxpayers  of 
Belfast  will  have  to  pay  £10,00^),  or  one-sixth  of  the  original 
award  for  the  purchase  of  the  system  as  a  going  concern. 

A  memorial  from  certain  residents  of  the  Botanic  Avenue  dis- 
trict objecting  to  the  proposed  line  of  tramway  on  Botanic  Avenue 
has  been  considered.  Mr.  Nance  reported  that  the  avenue  was 
perfectly  safe  for  a  tramway,  and  that  since  the  memorial  had  been 
published  in  the  Press,  he  had  received  a  large  numf^er  of  letters 
from  residents  in  the  district,  asking  that  the  line  should  be  pro- 
ceeded with.  The  Committee  decided,  having  regard  to  the  fact 
that  the  'ram way  had  been  approved  of  by  the  Council  and 
sanctioned  by  Parliament,  to  go  on  with  the  construction  of  the 
line  on  the  avenue  in  question.  The  proposed  exten-iions  will 
measure  about  7  miles. 

Colwyn  Bay. — It  was  reported  at  the  meeting  of  th*: 
Council  last  week  that  the  Llandudno  and  Colwyn  Bay  Electric  Rail 
way  Co.  had  written  declining  to  comply  with  the  request  of  the  * 
Council  for  a  further  payment  towards  road  widening  expenses,  with 
a  view  to  the  construction  of  the  tramway  to  Old  Colwyn.  The 
Clerk  to  the  Council  was  instructed  to  reply  expressing  the 
Council's  disappointment,  and  to  say  that  it  would  not  be  in  a 
position  to  make  further  progress  with  the  negotiations  for  the 
purchase  of  land  until  the  expenses  in  that  respect  were  met  by 
the  company.  It  was  also  decided  to  suspend  these  negotiatiom 
for  the  time  being.  Mr.  Purdy,  replying  to  statements  made  at  the 
annual  meeting  of  the  Electric  Railway  Co.,  denied  that  th' 
Council  was  in  any  way  obstructing  the  scheme  for  the  extensiot 
of  the  tramway  to  Old  Colwyn.  The  Council  was  unanimously  in 
favour  of  the  company  going  on,  and.  was  pressing  it,  in  fact,  to  do 
so.  The  one  drawback,  as  far  as  the  Council  was  concerned,  was 
that  the  company  was  trying  to  get  out  of  its  contract  to  pay 
the  Council  £3,000  for  the  work  done  to  take  the  line  up  to  Groes. 
If  the  Electric  Railway  Co.  allowed  its  powers  to  lapse,  the 
Council  would  in  all  probability  take  them  up,  and  make  the  line 
itself 

Continental  Notes. — Italy. — The  Italian  Government 
has  just  granted  a  concession  to  the  Societe  Franco-Italienne  du 
Chemin  de  Fer  Metropolitain  de  Naples,  which  is  a  company  formed 
in  Paris  chiefly  with  French  capital,  for  the  construction  and  work- 
ing of  an  underground  railway  network  in  Naples,  the  term  being 
for  70  years.  The  undertaking  will  comprise  a  city  network  and  a 
suburban  network  which  wiU  be  connected  together  in  the  new 
city  part  of  Vomero.  The  former,  which  will  traverse  the  city  from 
west  to  east  and  be  nearly  five  miles  in  length,  will  begin  near 
Piedigrotta.land  will  end  at  the  station  of  the  Vesuvius  Railway. 
In  the  case  of  the  suburban  line,  which  will  partly  be  worked  on 
the  rack-rail  system,  a  commencement  will  be  made  at  Vomero,  and 
the  terminus  will  be  at  Agnano,  the  total  length  being  •>  2  miles. 
The  city  line  will  be  provided  with  15  stations,  which  will  be 
equipped  with  lifts  and  staircases  for  reaching  the  surface,  and  it  is 
to  be  completed  within  five  years.  It  is  estimated  that  the  total 
cost  of  construction  will  amount  to  £1,200,000,  and  the  company 
will  not  receive  any  subsidy  either  from  the  Government  or  the 
city  authorities.  The  establishment  of  the  railway  will  permit  of 
the  migration  to  the  healthy  suburbs  of  a  portion  of  the  population 
now  living  in  the  overcrowded  interior  of  the  city. 

La  Societa  Trazione  e  Imprese  Elettriche  is  the  name  of  a  new 
company  which  has  lately  been  formed  in  Milan  to  acquire  and 
carry  on  the  Milan -Gallarate  tramway,  and  to  convert  the  same  to 
electric  traction. 

The  Consiglio  dei  Ministri  have  authorised  a  concession  to  a 
private  syndicate  at  Belluno  for  the  construction  and  working  of  an 
electric  railway  from  Belluno  to  Agordo.  with  a  branch  to  Roe 
Basse  Bibano.  The  line  is  estimated  to  cost,  including  rolling 
stock  and  working  material,  5,685,496  lire.  The  State  accords  an 
annual  subsidy  of  6,80(t  lire  for  50  years. 

The  Consiglio  have  also  under  consideration  two  other  electric 
railway  concessions,  the  one  for  a  line  to  rn.i  from  Formignie  to 
Mocogno  through  Lama  and  the  other  from  Lucca  to  Pietrasanta 
via  Camnione. — L' In(ie(inena  Ferroriaria. 

France. — La  Societe  Nantaise  de  Tramways  et  d'Electricito  is. 
the  name  of  a  new  company  which  has  just  been  formed  in  Brussels 
with  a  capital  of  £600,000,  to  acquire  and  carry  on  the  tramways 
and  eleotric  lighting  undertaking  in  the  town  of  Nantes. 

Turkey. — La  Societe  des  Tramways  de  Salonique  has  just  secured 
a  concession  for  a  uew  line  of  electric  tramways  in  the  town  of 
Salonica. 

Hove. — The  T.C.  has,  by  -i-l  votes  to  9,  wn^rmed  the 
propriety  of  promoting  a  Bill  empowering  the  Council  to  run 
vehicles  by  means  of  raiUess  traction. 

Hull. — On  Monday  the  Corporation  Tramways  Committee 
decided  to  allocate  £12,000  out  of  the  tramway  profits  towards  the 
relief  of  the  rates. 

London. — L.C.C. — It  has  been  aecidoJ  lo  allow  rciiaiii 
tests  to  be  carried  out  with  the  railless  trolley  system  on  the  route 
between  Wcolwich  and  Eltham. 

HAMMEESMiTir.— Mr.  W.  Worby  Beaumont,  the  Referee  appointed 
by  the  B.  of  T.,  will  open  an  inquiry  at  the  Law  Courts  to  settle 
the  diflference  between  the  London  United  Tramways  Co.  and  the 
B.C,       The   compRny'p   solicitore    hav«    served   on    the    Council'" 
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solicitors  a   a\  rit  asking:  for  the  appointment   to  be  declared  null 
and  void. 

Itladaii'asear. — The  Consultative  Chamber  of  Fianarantsoa 
has  taken  in  hand  the  question  of  installing  a  local  electric  rail- 
way between  that  city,  the  actual  capital  of  the  South,  and  the 
port  of  Mananjary  on  the  East  coast.  The  country  offers  the 
{greatest  facilities  for  an  undertakings  of  this  kind,  and  it  appears 
possible  to  form  a  private  company  and  carry  out  the  scheme, 
without  a  subsidy  from  the  colony,  the  groods  traffic  in  sight  being 
such  as  to  make  the  venture  sufficiently  profitable. 

Mexico. — The  Imperial  Trade  Correspondent  at  Toronto 
reports  that  a  Canadian  company  has  been  incorporated,  with  a 
capital  stock  of  about  £1,027,000,  to  construct  and  work  an  electric 
railway.  DO  miles  in  length,  from  Mexico  City  to  Puebla,  for  which 
a  concession  has  been  obtained  from  the  Mexican  Government.  In 
(Connection  with  the  foregoing,  it  may  be  noted  that  H.M.  Consul- 
(Tcneral  at  Mexico  City  reports  that  work  on  the  electric  lines  to 
connect  Mexico  City  with  Puebla  and  Toluca  will  probably  be 
begun  this  year.  Extensive  surveys  have  been  made,  but  it  has 
not  yet  been  decided  whether  the  Puebla  line  shall  pass  through 
Xocliimilco  or  a  little  to  the  north  and  east.  A  quantity  of  T  rails 
smd  trolley  wire  has  been  ordered  for  suburban  use,  and  a  large 
(Stock  of  material  is  in  hand.  The  mule  tramway  to  Santa  Fe  is 
to  be  converted  to  electric  traction  as  the  first  link  on  the  road  to 
Toluca. — Boiird  of  Trade  Journal. 

iVottiiio'hani. — A  curious  "hold-up "on  the  tramways 
occurred  on  Sunday  night.  In  what  is  known  as  the  King  Street 
section,  ond  which  includes  the  whole  of  the  lines  in  the  Market 
Place,  Market  Street,  King  Street  and  Parliament  Street,  the  cars 
came  suddenly  to  a  standstill  and  the  lights  were  extinguished. 
After  a  few  minutes'  delay  the  current  came  on,  the  cars,  again 
illuminated,  responded  to  the  drivers'  efforts,  and  moved  for- 
ward about  a  dozen  yards,  only  to  come  to  an  abrupt  stop  with 
simultaneous  extinction  of  the  lights.  This  alternate  coming-on 
and  going-off  of  the  current  continued  for  three- (juarters  of  an 
hour,  and  in  the  meantime  the  Market  Place  became  congested 
with  between  .50  and  60  cars.  Every  now  and  then  the  great  six- 
acre  Market  Place  would  be  brilliantly  illuminated  by  the  electric 
lights  on  this  great  assemblage  of  cars  suddenly  glowing,  the  cars 
would  move  forward,  and  then  darkness  and  stagnation  would 
return.  Passengers  quitted  the  cars  in  scared  promptitude  and 
large  crowds  of  people  watched  the  novel  scene  with  wonder  and  not 
a  little  amusement.  The  first  indication  of  anything  wrong 
occurred  nt  10  o'clock,  and  it  was  not  until  a  quarter  to  11  that 
the  current  became  continuous  and  the  system  was  working 
normally. 

0.ifor(l.— It  is  rumoured  that  the  National  Electric 
Construction  Co.  has  proposed  that  the  Corporation  should  purchase 
the  local  tramways  and  electrically  equip  them,  afterwards  leasing 
thiem  to  the  company,  who  will  pay  the  financial  charges  incurred. 
The  Council  will  shortly  consider  the  proposal,  which  it  is  hoped 
will  extricate  the  Corporation  and  company  from  a  difficult 
position. 

IMjiiiOUtli, — The  traffic  return  for  the  four  weeks  ended 
February  10th  showed  receipts  amounting  to  £2,383,  an  increase  of 
£70  compared  with  the  corresponding  period  of  last  year.  There 
was  an  increase  on  all  the  sections.  There  was  a  considerable 
decrease  i  1  the  consumption  of  energy,  which  averaged  f37  units 
per  car-mile,  as  against  1'53  last  year. 

Stal^bridjff . — Colonel  von  Donop,  reporting  on  the 
tramway  accident  at  Mossley  on  October  20th,  says  the  driver  lost 
control  of  his  car,  either  owing  to  mismanagement,  or  to  a  defect 
in  the  controller.  The  evidence  was  limited,  but  he  favours  the 
latter  cause.  The  Joint  Board  has  arranged  to  fit  all  cars  used  on 
hilly  rout^s  with  the  Huddersfield  form  of  mechanical  brake.  The 
inspector  urges  that  the  magnetic  brake  should  be  used  habitually, 
and  not  treated  as  an  emergency  brake,  in  order  to  make  its  use 
familiar. 

TaSTiianJa. — According  to  the  Ai/sfra/ian  Mining  and 
Engineer'ui(j  Jfcririr,  it  is  the  intention  of  the  Government  to 
approach  Mr.  C.  II.  Merz  on  the  question  of  furnishing  a  report 
upon  the  electrification  of  the  Tasmanian  railways,  and  the  utilisa- 
tion of  hydro  electric  power  for  the  purpose. 

Victoria.— Mr,  P.  J.  Pringle,  manager  of  the  Electric 
Supply  Co.  of  Victoria,  has  forwarded  to  the  directors  in  England 
a  proposition  in  connection  with  the  extension  of  the  Ballarat 
Tramw.nys  to  Sebast^pol. — Avstrallan  Minivg  and  JCngincerintj 
Itcview. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Canada. — The  liell  telephone  franchise  with  the  city  of 
Ottawa  will  terminate  in  June  next,  and  the  city,  before  renewing 
the  franchi.se,  is  taking  steps  tc  investigate  (he  Avorking  of  a  muni- 
oipally-owned  telephone  system.  Tlie  citizens  claim  that  the  prices 
of  telephones  are  too  high— 825  for  residential  and  $45  for  business 
purposes.       At  present  the  bonne  paid  the  city  is  but  J.'i.OOO,  and 


there  are  nearly  9,000  telephones  in  use,  the  number  having 
trebled  since  1904,  when  the  contract  with  the  Bell  Telephone  Co. 
was  made. 

The  people  of  Manitoba  have  not  made  a  success  of  the  Govern- 
ment-owned telephone  system  in  that  province.  The  former  low 
rates,  given  at  first  by  the  Government,  had  to  be  raised  to  a  paying 
basis,  and  now  the  people  are  kicking  to  such  an  extent  at  the  high 
telephone  rates,  that  the  question  has  become  quite  a  thorn  in  the 
side  of  the  Manitoba  Government. 

Mexico. — An  American  Consular  report  states  that  a 
concession  has  been  granted  to  a  number  of  merchants  in  Monterey 
for  the  operation  of  a  telephone  system  in  that  city  on  a  co- 
operative basis.  The  plan  of  the  originators  of  the  idea  is  that  each 
subscriber  should  own  his  telephone,  and  there  will  be  not  fewer 
than  4,000  subscribers  who  will  also  be  stockholders  in  the  new 
company. 

New  Zealand. — Before  long  Wellington  will  have  a  long- 
distance wireless  station  of  very  high  power.  The  station  is  being 
erected  on  the  top  of  Otari  Peak,  the  highest  point  of  the  Tinakori 
range,  nearly  1,000  ft.  above  sea  level.  The  masts,  two  in  number, 
will  be  150  ft.  high  ;  they  are  to  be  of  the  ladder  type,  of  wood. 
When  this  station  is  completed  it  will  be  possible  to  "wireless  "  to 
Sydney  and  Fiji,  and  other  distant  parts.  In  the  meantime  the 
smaller  wireless  plant  at  the  G.P.O.  is  in  constant  use. 

Paris  Telephone  Service. — The  telephone  service  in 

Paris  has  always  been  a  source  of  great  discontent  on  the  part  of 
the  subscribers,  being  a  State  undertaking,  and  very  slow  in  opera- 
tion. But  recently  a  curious  state  of  affairs  was  reported  by  the 
Paris  correspondent  of  the  Standard,  in  which  the  fault  lay  on  the 
part  of  the  subscribers.  It  appears  that  a  number  of  the  latter, 
desirous  to  prevent  disturbance  of  their  slumbers,  have  been  in  the 
habit  of  taking  the  receiver  off  the  hook  on  retiring  to  rest.  But 
having  occasion  to  use  the  telephone  at  night  themselves,  they  find 
their  lines  cut  off.  As  the  result  of  the  commotion  and  indignation 
consequent  upon  this  discovery,  the  explanation  has  been  afforded 
that  so  large  a  number  had  adopted  the  plan  described  above — 
which  had  the  effect  of  keeping  their  signal  lamps  in  the  central- 
battery  exchange  alight  all  night — that  the  current  consumed 
enormously  increased,  and  to  prevent  endangering  the  working  of 
the  whole  system,  it  was  found  necessary  to  cut  off  the  subscribers 
in  question  for  the  night.  They  cannot  have  it  both  ways — either 
they  must  forfeit  the  use  of  the  telephone  at  night,  to  secure 
freedom  from  interruption,  or  they  must  submit  to  the  risk  of 
being  called  up,  in  order  to  retain  their  privileges. 

Russia. — The  Russian  Budget  Bill  for  1912  includes,  for 
the  construction  and  repair  of  telegraph  and  telephone  lines,  a 
sum  of  9,800,000  roubles. — Board  of  Trade  Journal. 

Telegraphic  Addresses. — The  Post  Office  authorities 

are  considering  the  possibility  of  hastening  the  delivery  of  tele- 
grams to  registered  addresses  in  London  by  including  in  the 
address  a  second  short  word  indicating  at  once  the  office  from 
which  the  telegram  will  be  delivered,  and  thus  saving  time.  In 
future  telegraphic  addresses  this  object  might,  we  think,  be 
achieved  by  a  special  ending  to  the  actual  word  itself. 

The  Telephone  Factory.— The   Town  Clerk  of  Not- 

tingham  has  received  formal  acknowledgment  of  the  letter  con- 
veying the  request  of  the  City  Council  and  other  public  bodies  to 
the  Postmaster-General,  that  he  should  receive  a  deputation  on  the 
subject  of  the  proposed  removal  of  the  telephone  factory  from  Not- 
tingham to  Birmingham.  At  present  it  is  uncertain  whether  Mr. 
Samuel  will  receive  a  deputation,  inasmuch  as  he  has  already  inti- 
mated to  the  City  Council  that  his  decision  involving  the  change  is 
irrevocable. 

The  Telephone  Service.— In  reply  to  a  question    in 

Parliament,  the  P.M.G.  stated  recently  that  the  rural  telephone 
party  line  scheme  had  failed  for  want  of  subscribers,  and  new  con- 
ditions would  be  announced  shortly.  He  stated  also  that  the 
Government  had  decided  to  pay  contributions  in  lieu  of  rates  on 
premises  taken  over  from  the  National  Telephone  Co.,  on  the  same 
basis  as  in  the  case  of  other  Government  buildings,  and  on  lines 
acquired  from  the  company  in  accordance  with  the  assessments  as 
they  stood  on  .lune  30th  last.  These  assessments  would  not  be 
increased  or  decreased  as  wires  were  added  or  removed. 

The  attack  upon  the  management  of  the  telephone  service  by  the 
Post  Office  is  being  developed,  on  the  one  hand  by  the  Telephone 
Users' Association,  and  on  the  other  by  two  committees  of  members 
of  Parliament,  with  a  view  to  bringing  about  improvements  in  the 
efficiency  of  the  service. 

Telewriter  Progress. — It  is  stated  in  the  Press  that  a 

greatly  improved  pattern  of  the  instrument  of  the  National  Tele- 
writer Co.  is  in  use  in  connection  with  the  Press  Gallery  of  the 
House  of  Commons,  for  the  transmission  of  late  messages  direct  to 
the  composing  rooms  of  three  of  the  leading  London  daily  papers. 
It  is  also  being  tested  by  the  Admiralty  with  a  view  to  installing  it 
on  warships. 

Wireless    TelegTaphv. — The    range    of    the    military 

station  on  the  Eiffel  Tower  is  to  be  doubled,  and  plant  of  six  times 
the  present  output  installed. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare.  —  March  Gth.  Service  materials  for  the 
U.D.C.  Electricity  Department.  See  "Official  Notices"  February  16th. 

March  Uth.  Electrical  poods,  for  the  Powell-Duffryn  Steam 
Coal  Co.,  Ltd.,  101,  Leadenhall  Street,  London,  E.C.  (Form  2«). 
Stores  Manager,  Aberaman  Offices,  near  Aberdare. 

Australia. — Victoria. — March  12th.  Testing  instru- 
ments, for  the  P.M.G.8  Department,  Melbourne.  See  "  Official 
Notices  "  January  2()th. 

March  26th. — Dry  cells,  for  the  P.M.G.'s  Department,  Melbourne. 
See  "  Official  Notices  "  February  ICth. 

April  2nd. — 2r)0  plugs,  three-conductor,  for  the  P.M.G.'s  Depart- 
ment, Melbourne.     See  "  Official  Notices  "  to-day. 

April  16th. — Magneto  table  telephones  and  common  battery  wall 
telephones,  for  the  P.M.G.'s  Department,  Melbourne.  See  "Official 
Notices  "  February  ItJth. 

Westkkn  Australia. — April  .3rd.  Deputy  P.M.G.  Four  steel 
towers  40  ft.  high,  and  two  steel  towers  55  ft.  high  (Schedule 
No.  180).  High  Commissioner  in  London  for  the  Commonwealth 
of  Australia,  72,  Victoria  Street,  S.W. — Board  of  Trade  Journal, 

Paper-insulated,  lead-covered  cable  and  loading  devices  (SchednleH 
1H4  and  18,-,),  for  the  P.M.G.'s  Department,  Perth.  See  "Official 
Notices  "  to-day. 

Belfast. — February  2Sth.  Seven  miles  of  double  track 
permanent  way  for  the  Corporation.  Mr.  H.  A.  Cutler,  city 
surveyor,  (deposit  two  guineas). 

Biniiiii^ham. — March  12th.  Electrical  stores,  for  a 
year,  for  the  Birmingham,  Tame  and  Rea  District  Drainage  Board. 
Mr.  J.  D.  Watson,  engineer,  Tyburn,  Birmingham. 

Bolton. — February  26th.  Stores  and  materials  for  a 
year,  for  the  Corporation  Tramways  Department.  See  "  Official 
Notices  "  February  9th. 

Bournemouth. — February  2Gth.  The  Education  Com- 
mittee. Tenders  for  the  wiring  ot  the  New  Science,  Art  and  Technical 
Schools  and  Public  Library,  Lansdowne.  Specifications  and  forms 
of  tender,  £2  2s.  (returnable),  from  the  Borough  Engineer. 

^^ 

Bradford. — February  29th.  Emergency  excitation  bat- 
tery, and  oil-eliminating  plant  for  feed-water  purification,  for  the 
Corporation.     See  "Official  Notices"  February  16th. 

Canada. — March  1st.  The  Commercial  Intelligence 
Branch  of  the  Board  of  Trade  is  in  receipt  of  copies  of  the  plans 
and  specifications  and  form  of  tender  in  connection  with  a  call  for 
tenders  for  the  supply  and  erection  of  turbine  pumping  machinery 
for  the  main  pumping  station  at  Winnipeg.  The  pump  must  be  of 
the  best  type  of  horizontal  turbine  pump  driven  by  an  induction 
motor,  directly  connected.  Tenders  to  the  Mayor  and  Board  of 
Control,  Winnipeg,  Manitoba.  A  deposit  of  $1,200  (about  £247) 
is  required  with  each  tender.  The  documents  referred  to  may  be 
seen  by  British  manufacturers  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  73,  Basinghall  Street,  London,  E.C. 

Calgaky.— March  20th.  City  Commissioners.  One  2,.o00-KW. 
turbo-generator  set,  one  1,000-KW.  synchronous  motor-generator, 
oO-KW.  motor-generator  and  25-KW.  exciter  set.  Deposit  £500. 
Particulars  can  be  seen  at  Board  of  Trade  Commercial  Intelligence 
Department  in  London. 

Coventry. — March  11th.  Stores  for  a  year,  for  the 
Corporation  Electricity  Department.  See  "  Official  Notices " 
February  16th. 

Devon  port.— March  7th.  Switchboard  extension  and 
one  1,000-KW.  n.c.  turbo-generator,  for  the  Corporation.  See 
■'  Official  Notices  "  February  16th. 

Dover. — March  5th.  Electrical  sundries,' cables,  &c.,  for 
a  year,  for  the  Harbour  Board.  Mr.  Martyn  Mowll,  Registrar. 
Castle  Street.    Schedules  2s.  6d.  each. 

Dublin.— March  6th.  5,000-volt,  100-k\v.,  three-phase 
transformer  pillars,  for  the  Corporation.  See  "Official  Notices" 
February  16th. 

March  6th. — 1,.'500-kw.  polyphase  alternator  and  dismantling  and 
alteration  of  plant  at  the  Pigeon  House  generating  station,  for  the 
Corporation.     See  "  Official  Notices  "  to-day. 

Dundee. — The  Corporation  Tramways  Committee  invites 
tenders  for  stores.    Mr.  Peter  Fisher,  manager. 

Great   Central   Railway.  —  March   5th.    Stores   and 

materials  for  a  year.     See  '  Official  Notices  "  to-day. 

lleston  and  Islewortli.— March  5th.  Stores  for  a  year, 
for  the  U.D.C.  Electricity  Department.  See  "Official  Notices" 
February  16th. 

Hornsey. — March  4th.  Barometric  condenser,  punfps, 
pipework,  Kc,  for  the  T.C.  electricity  works.  See  Official  Ncticea" 
February  16th. 


Ifoylake  and  West  hirby. — March  7th.  Two  centri- 
fugal pumps  and  A.c.  electric  motors,  frequency  50,  with  automatic 
Bwitchgear.  for  U.D.C.  Fewage  pumping  worka.  Engineer  and 
surveyor.  Town  Hall,  Hoylake. 

Ilung-ary. — March  Gth.  Tenders  are  bemg  innted  by 
the  municipal  authorities  of  Mor  (Fejer)  for  the  establishment  of  a 

central  ele<;tric  lighting  station  in  the  town. 

1 1  ford.  —  February  27th.  ,  Stores  for  a  year,  for  the 
U.D.C.  electricity  works.     See  "Official  Notices "'  February  9th. 

Kirkcaldy. — February  29th.  1,000-k\v.  steam  turbo- 
generator, with  condensing  plant  and  cooling  tower,  for  the 
Corporation.     See  '  Official  Notices  ''  February  'Jth. 

Leeds.  —  March  9th.  (;,000-kw.  turbo-altematx>r,  with 
exciter,  condensing'  plant,  piping,  kc,  for  the  Corporation.  See 
"  Official  Notices  "  February  16th. 

London. — Battersea. — March  5th.  One  1,500-kw. 
high-pressure  steam  turbine  coupled  to  two  7.50- KW.  d.c.  generators, 
with  surface  condensing  plant  and  pipework,  and  switchgear,  for 
the  B.C.     See  '  Official  Notices  ''  February  16th. 

Poplar. — March  1th.  Telpher  coal-handiing  plant  and  altera- 
tions to  existing  conveyor  at  the  B.C.  electricity  works.  See 
"Official  Notices"  February  16th. 

St.  Panceas.— March  7th.  Arc  lamp  carbons,  for  the  B.C.  .See 
"Official  Notices"  February  9th. 

L.C.C. — March  8th.  Electrical  installation  at  the  Victoria 
Embankment  Gardens  conveniences.  Charing  Cross.  See  "  Official 
Notices"  to-day. 

Marylebone.— March  1.3th.  Materials  for  a  year,  for  the  B.C. 
Electricity  Department.     See  "  Official  Notices  "  to-day. 

Manchester. — February  27th.  Eight-ton  overhead  hand- 
power  travelling  crane  over  auxiliari€s,  operated  from  floor-level, 
for  the  Corporation  Electricity  Committee.  Sir.  S.  L.  Pearce.  chief 
electrical  engineer,  Dickinson  Street  (returnable  deposit  £1  Is.). 

Marg'ate. — Two  small  electrically  driven  rotary  pumps, 
with  automatic  starting  and  stopping  apparatus,  for  the  T.C. 
Mr.  E.  A.  Borg,  surveyor,  Grosvenor  Place. 

Newport  (Mon.). — March  5th.  Electric  Ught  fittings, 
for  the  B.  of  6.     Mr.  A.  H.  Rees,  Clerk,  Queen's  Hill. 

New  Zealand. — March  27th.  Public  "Works  Depart- 
ment. Supply  to  Lytellton,  under  the  Lake  Coleridge  electric 
power  scheme,  of  water-wheels,  generators,  switchboards,  trans- 
formers, and  accessories,  also  travelling  crane.  Particulars  can  be 
seen  at  Board  of  Trade  Com.  Int.  Dept.  in  London. 

Norway. — March  1st  and  4th.  Christiania  Corporation 
Electric  Works.  (1)  Transformers  ;  (2)  low-current  cables.  Sealed 
tenders  to  "  Elektricitetsverkets  Expeditionskontor,  Raadhusgaten 
19,"  Christiania.  Local  representation  is  desirable.  Copies  of  the 
specifications  (in  Norwegian)  and  of  the  form  of  tender  for  (2) 
may  be  seen  at  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  73,  Basinghall  Street,  London,  E.C.^ — Board  of  Trade  Journal. 

March  5th. — Overhead  conducting  material  and  hollow  steel 
popts,  for  the  Trondhjem  tramway  extension.  Specification  at  the 
Com.  Int.  Dept.  of  the  Board  of  Trade  in  London, 

Nottingliaui. — March  2nd.  350  tons  of  steel  tramway 
rails  and  seven  tons  of  tie  bars  for  the  Tramways  Committee. 
Mr.  A.  Brown,  city  engineer. 

Rochdale. — March  Gth.  Corporation  Paving  and  Sewage 
Committee.  Electrically-driven  centrifugal  pumping  plant,  at  the 
Roch  Mills  Sewage  Disposal  Works.  Specifications  and  forms  of 
tender  (£.5,  returnable)  from  Mr.  S.  S.  Piatt,  borough  surveyor, 
Rochdale.  Tenders  only  considered  froni  firms  who  have  had 
experience  with  similar  work. 

Salford. — March  11th.  Stores,  &c.,  .for  a  year,  for  the 
Corporation  Electricity  Department.     See  "Official  Notices"  to-day. 

Soutlianipton. — Tenders  are  to  be  invited  for  recon- 
structing the  tramway  track  from  Grove  Road  to  the  Shirley 
terminus  at  an  estimated  cost  of  £4,200,  also  for  the  supply  of  rails 
in  connection  with  the  reconstr\>ction  works  on  the  Shirley  route. 
Tenders  are  also  to  be  invited  in  July  next  for  the  reconstruction 
of  the  tramway  track  between  the  Clock  Tower  and  Bargate  at  an 
estimated  cost  of  £3.500. 

Siam. — Bangkok. — March  15th,    Electric  power  station 

with   a  capacity  of  3,000  KW.     For   further  particulars,  see  this 
column  for  November  24th. 

Sunderland, — ^March  5th.  Steam  turbine.  5.000-kw. 
alternator  and  condensing  plant,  for  the  Corporation.  See  "Official 
Notices ""  to-day. 

Swansea. — ^larch  nth.  Turbo-alternators  and  condensing 
plant,  for  the  Corporation.     See  "Official  Notices  "  to-day. 

Swindon. — March  9th,  Materials  for  a  year,  for  the 
Corporation  Electricity  and  Tramways  Department.  See  "Official 
Notices"  to-day. 

Taunton. — Single-phase  transformers,  for  the  T.C.     See 
Official  Notices"  to-day. 


304 


THE    ELECTRICAL    REVIEW.    [Voi.7o.  No.  ijs?,  fbbbuaky  23, 1912. 


WalthailistOW. — February  23rd.  Stores  for  a  year,  for 
the  r.D.C.  Electricity  and  Tramways  Departments.  See  "Official 
Notices  "  February  2nd. 

Warrin«:ton,— March  6tb.  jMotors  and  transformers, 
for  a  year,  for  the  Corporation  Electricity  Department.  See 
"  Official  Notices  "  February  16th. 

Warling'hani. — February  2(itli.  Electric  light  sundries 
for  a  year,  for  the  Croydon  Borough  Mental  Hospital,  Warlingham. 
Clerk  of  the  Hospital. 

West  Ham. — March  9bh.  ."),000-kw.  two-phase  turbo- 
alternator,  with  condensin}?  plant  and  two-phase  e.ii.t.  switchgear, 
for  the  Corporation.     See  "  Official  Notices  "  to-day. 

AVrexliam. — March  15th.  Stores,  for  the  Borough 
Electricity  Department.     See  "Official  Notices  "  February  Ifith. 


CLOSED. 

Altrineliaiu. — The  Education  Committee  has  accepted 
the  tender  of  Messrs.  Swainson  &  Co.,  at  £98,  for  electric  fittings 
for  the  County  High  School  for  Boys. 

Asliton-under-L.vne. — The  Electricity  Committee  has 
accepted  the  tender  of  Messrs.  Tetlow  Bros,  for  the  supply  of  three 
boilers. 

Bacup. — The  T.C.  has  accepted  the  tender  of  Messrs. 
W.  T.  Glover  &  Co.,  for  cables  for  the  supply  of  current  to  Stack- 
steads. 

Belg:ium. — The  Belgian  Post  and  Telegraph  authorities 
in  Brussels  have  opened  tenders  for  the  supply  of  a  quantity  of  tele- 
phone cable  with  20  pairs  of  conductors.  Ten  concerns — one  Austrian, 
five  German,  two  Belgian,  one  French  and  one  British  (the  British 
Insulated  and  Helsby  Cables,  Ltd.) — competed  for  the  contract,  the 
lowest  offer  being  that  of  the  Kabelfabrik  und  Draht  Industrie 
Gesellschaft,  of  Vienna. 

Broadstairs. — The  U.D.C.  has  accepted  the  tender  of 

Messrs.  J.  Keith  &  Blackman  Co.,  Ltd.,  for  two  motor-driven  venti- 
lating fans  for  lavatories,  at  £30  10s. 

Dundalli. — At  the  meeting  of  the  Proposals  Committee 
of  the  Louth  County  Council,  the  following  tenders  were  received 
for  the  installation  of  electric  light  in  Dundalk  Court  House  : — 

J.  Gowdy,  Belfast       £',1 

Dundalk  Motor  Works  (Mr.  P.  J.  Watters) 130 

James  C.  MeldOD,  Dublin 89 

E.Gallagher 91 

Gaskin  Bros (accepted)  90 

Franktoil  (N.Z.). — The  Frankton  Junction  Town  Board 
has  accepted  the  tender  of  the  Brush  Electrical  Engineering  Co.  for 
the  equipment  of  an  electric  power  house.  Suction  gas  plant  will 
be  used,  with  d  c.  dynamos  and  balancer  booster  sets. 

Gibraltar. — The  Admiralty  has  accepted  the  tender  of 
the  Brush  Electrical  Engineering  Co.  for  an  important  extension  to 
the  power  station  at  H.M.  Dockyard,  Gibraltar,  consisting  of  B.C. 
turbo-generating  plant,  boilers,  condensing  plant,  mechanical 
stokers,  switchboards,  crane,  &c- 

Governiiieiit  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  :  — 

Wah  Office. 

Electric  cable  and  wire. — British  Insulated  and  Helsby  Cables,  Ltd.  ; 
Hooper's  Telegraph  and  India-Rubber  Works  Co.,  Ltd.  ;  London 
Electric  Wire  Co.  &  Smiths,  Ltd. ;  Midland  Electric  Wire  Co. 

India  Office  :  Store  Department. 
Cable,  &c.— C.  Macintosh  &  Co. 
Cells,  &o.— J.  Stone  &  Co. 

Crown  Agents  for  the  Colonies. 
Telephones.— New  Phonopore  Telephone  Co. 
Office  of  Works. 
Generating  sets  in  connection  with  British  Museum  extension. — Browott, 

Lindley  &  Co. 
Ventilating  fans  for  ditto.— Matthews  &  Yates,  Ltd. 

Geneual  Post  Office. 
Silence  cabinets. — Siemens  Bros.  &  Co  ,  Ltd. 
I.R.V.  cable. — Johnson  &  Phillips,  Ltd. 
Paper-core  cable. —Johnson  &  Phillips,  Ltd. ;  Henley's  Telegraph  Works 

Co.,  Ltd. ;  Siemens  Bios.  &  Co.,  Ltd. ;  British   Insulated  and  Helsby 

Cables,  Ltd. 
Dry  cells.— Siemens  Bros.  &  Co.,  Ltd. 
Loading  coils. — Western  Electric  Co.,  Ltd. 
Stoneware  conduits. — Albion  Clay  Co.,  Ltd. 
Cable  distribution  plugs.— Siemens  Bros.  &  Co.,  Ltd. 
Switchboards. — British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. 
Telegraph  ironwork,  cupholders.— P.  W.  Coiterill,  Ltd. 
Telephone  exchange  equipment  at  Western  Exchange,  London. — Automatic 

Telephone  Manfg.  Co.,  Ltd. 
Ditto  at  Morley,  Leeds.- British  Insulated  and  Helsby  Cables,  Ltd. 

Hornsey. — For  the  supply  of  certain  electrical  plant,  the 
tender  of  Messrs.  Belliss  &  Morcom,  Ltd.,  at  £3,000,  has  been 
accepted  by  the  B.C. 

jVorwich. — The  Electricity  Committee  of  the  T.C,  has 

accepted  the  tender  of  Meesrs,  Jas.  Howden  &  Co.,  Glasgow,  for  » 
S.OQO-Kw.  tufbojrenerator  with  condensing  plant,  at  £'7. 798, 


London. — L.C.C. — The  Education  Committee  received 
the  following  tenders  for  electric  lighting  at  the  School  of  Photo- 
Engraving  and  Lithography  : — 

Tredegar  S  Co (accepted)  £612 

Pinching  &  Walton 681 

A.  Hawkins  &  Sons 819 

E.  Newbald 834 

Tilley  Bros 948 

G.  E.  Taylor  &  Co 949 

W.J.  Fryer  &  Co 1,135 

G.  Weston  &  Sons,  Ltd 1,221 

W.  H.  Gaze  &  Sons,  Ltd 1,269 

E.  Lawrance  &  Sons,  Ltd 1,320 

Chief  Engineer's  estimate,  £712, 

The  Highways  Committee  has  placed  an  order  for  IHOtonsoi 
side  slot  rails  for  Kingsland  Road  conduit  lines  with  the  Frodingham 
Iron  and  Steel  Co.,  Ltd..  at  £11  15s.  per  ton.  .       V     .,  ,' 

For  the  supply  of  pneumatic  tools  for  the  lli'ira  s'^feftSSfi  of  the 
central  car-repair  depot  the  following  tenders  were  received  : — 

Globe  Pneumatic  Engineering  Co.,  Ltd.  ■  -  (recommended)  £411 
Howard  Pneumatic  Engineering  Co.,  Ltd.  . .  £448  and  £361 
Consolidated  Pneumatic  Tool  Co.,  Ltd.  498 

Beemondsey. — The  tender  of  the  North-Western  Electrical 
Appliances  Co.  has  been  accepted  by  the  B.C.  for  a  supply  of 
lowering  gear,  at  £73. 

FuLHAM. — The  Electricity  and  Lighting  Committee  has  recom- 
mended the  Council  to  give  its  approval  to  the  placing  of  an  order 
for  300  electricity  meters  with  Messrs.  Siemens  Bros.,  the  hurried 
acceptance  being  due  to  a  low  price  being  quoted  provided  the  order 
was  placed  by  February  13th. 

Shobeditch. — The  Electricity  Committee  received  tenders  from 
five  manufacturers  for  paper  and  rubber-insulated,  lead-covered, 
armoured  cable.  That  of  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  for 
9  miles  of  03.5  in.  x  "035  in.  X  '022  in.  sectional  conductors,  at  £298 
per  mile  ;  '>  miles  of  012.5  in.  X  '0125  in.  x  0125  in.  circular  con- 
ductors, at  £192  per  mile;  I2  miles  of  ■012.>  in.  X  "0125  in.  twin 
circular,  at  £l(i4  per  mile  ;  and  rubber-insulated  '0125  in,  X  012.")  in. 
twin,  at  £233  per  mile. 

The  B.C.  has  accepted  the  tender  of  Messrs.  Le  Grand  &  Sutcliffe, 
at  £375  10s.,  for  converting  the  existing  steam  action  of  the  Deep- 
well  pump  at  the  Hoxton  Baths  into  an  electric  motor  drive. 

Stepney. — The  following  tenders  were  received  for  the  conversion 
of  double -current  generators  at  Limehouse  to  two  1,500-KW. 
alternators : — 

Bruce  feeblet  &  Co.,  Ltd.  (recommended)  £3,784    (To  complete  by  end 

of  August.) 

Siemens  Bros.  Dynamo  Works      . .        . .      8,787    (28  weeks  +  3  weeks 

for  erection.) 

Dick,  Kerr  &  Co.,  Ltd 3,936    (7  months  +  erection.) 

C.  A.  Parsons  «fe  Co.,  Ltd 4,473    (Running  Ijy  end  of 

August.) 

Two  l,o00-KW.  converters  required  in  connection  therewith  : — 

Bruce  Peeb'es  t  Co.,  Ltd.  (recommended)   £4,600    (To    be    running  by 

end  of  August.) 

Plynioutli  — The  Tramways  Committee    received  two 

quotations  for  the  supply  of  100  tons  of  tramway  rails  with  fish  and 
anchor  plates,  and  has  accepted  the  tender  of  the  Lorain  Steel 
Co.,  of  America,  which  was  the  lowest. 

Rawtei)  stall. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Whipp  &  Bourne  for  alterations  to  the  electric  call  bells,  kc, 
throughout  the  Municipal  Offices. 

Sunderland.  —  The   T.C.   has  accepted   the   following 

tenders : — 

British  Insulated  and  Helsby  Cables,  Ltd.— 440  yards  of  7/20,  7/16, 19/17  and 

19/15  cable. 
Reason  Manufacturing  Co.—  25  10-ampere  electrolytic  meters. 
Dey  Time  Register,  Ltd.— Dey  time  recorder. 
British  Westinghouse  Electric  Manufacturing  Co.,  Ltd. — Three  three-phase  1 

integrating  wattmeters. 

Swinton    and   Pendlebury. — The  tender  of   Messrs.' 

H.  E.  Buck  &  Co.  for  electric  wiring  in  the  Town's  Yard  has  been 
accepted  by  the  D.C. 

West  Broniwieli. — The  T.C.  has  accepted  the  tender  of 
the  British  Thomson-Houston  Co.,  Ltd.,  for  a  1,000-KW.  turbo- 
alternator  and  rotary  condenser. 


THE    ELECTRICAL    ENGINEEES 
aONDON    DIVISION). 


Commanding  Officer— Lieot.-Col.  H.  M,  Leaf. 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,  February  2Gth. — "A"  Company.      Technical   work,  7  to  8  p.m. 

Lecture  en  "Military  Telephones,"  8  to  9  p.m.    Technical  woik,  9  to 

10  p.m. 
Tuesday,  February  27th.— "B"  Company.    Technical  work,  7  to  8  p.m. 

Lecture  on  "Military  Telephones,"  8  to  9  p.m.    Technical  work,  9  (0 

10  p.m. 
Thursday,  February  29th.— "C"  Company.     Technical  work,  7  to  8  p.m. 

Lecture  en  "Military  Telephones,"  8  to  9p.m.    Technical  woik,  9  10 

10  p.m. 
Friday,    March    1st.— "D"     Company.      Technical    work,    7   to   8    p.m. 

Lecture  on  "  Military  Telephones,"  8  to  9  p  m.    Technical  work,  y  to 

10  p.m. 
Saturday,  March  2nd. — Mobilization  week-end  run  at  Fort  Coalbouse.     The 

parly  will  parade  at  Fenchurch  Street  Station  (L.T.  and  S.  Railway) 

at   SAO  p.m.      Dress:    Service  dress,   putties,  greatcoats,    belta   and 

))evriiftcks  ;  no  aims  will  be  taken. 

(Signed)       Pi  H.  CAMrsELL,  Ca^'t.  R.£.  and  Adjt., 

Fsr  OGBcer  commandinff  L.U.d 
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FORTHCOMING    EVENTS. 


Inllliitlea  el    llcetrlcal  FnglKtirs  (Manchester  Leeal  Stollea).-  Friday,  Februat; 

23rcl.     Arnual  dinner. 

TucHday,  Foliruary  27th.— At  7  ;I0  p.m.  At  the  Uiiiveriiily,  Marchcbter. 
Paper  on  "  Higb-Teiuion  Porcelain  Iiiaulaton","  by  Mr.  J.  Lustgartcn. 

Reyal  (mtltnlloa.— Friday,  February  2Fid.  At  9  p.m.  Discourse  on  "The 
Gyrohtalic  CcsnpaF.s  and  Preclical  Applications  of  Gjroitata,"  by  Mr. 
O.  H.  H.  Elphinstone. 

Saturflay,  February  24th.— At  8  p.m.  Lecture  on  "Molecular  Fh}Kics," 
by  Prof.  Kir  J.  J.  Thtmfon.     (Lecture  I.) 

Tuefilay,  February  27fli— .At  8  p.m.  Lecture  on  "Optical  Deteiminaiicn 
of  Strcts  and  some  Applications  lo  Kngineering  Problems,"  Ly  Prof.  E.  Q. 
Coker  i  Lecture  I). 

Saturday,  March  2Dd.— Lecture  on  "Molecular  Phytic?,"  by  Prof.  Sir 
•J.  J.  Thomson  (Lecture  II). 

Pliytical  Society.— Friday,  Febiuaiy  28rd.  At  5  p.m.  At  the  Imf  eiial  College  of 
fcience,  ^outh  Kensingtf n.  Papeis  on  "  A  Method  of  AccuiateCcmpariion 
of  (juanliiies  of  Radium,"  by  Prof.  E.  Buiherfoid  and  Mr.  Chadwick  ; 
"The  Absorption  of  the  •>-rays  by  Gasep."  by  Mr.  Cbadwick;  and  "On 
Wave  form  Sifters  for  Alternating  Currents, "  by  Mr.  A.  Campbell. 

Ncrth-Eist  Coail  Institution  of  Engineers  snd  Sklpbuilifers.-Fiiday,  February  2nrd. 
At  7.80  p  ni.  At  the  Lit.  and  Phil.  Society,  Newcastle.  Further  discussion 
on  Dr.  F.  B.  Jevons's  paper  on  "  Motion  and  Change,"  and  paper  on  "  Some 
Considerations  on  the  Choice  of  Auxiliary  Plant  for  Power  Stations,"  by 
Mr.  A.  H.  Fin^h. 

Institution  of  Post  Office  Electrical  Engineers  (Metropolitan  Centre). —  Mooday, 
February  26th.  .\t  6  p.m.  AttheLE.K.  Paper  on  "  Machine  Switching  in 
Telephony,"  by  Mr.  B.  O.  Anscn. 

Institution    of   Electrical  Engineers 'fftwcastle  local  Section).— Monday,  February 

2(;th.     At  7    p.m.     At  the  Technical  Collf  ge,  Darlirt,'tcn.     Paper  on  "The 
Electric  Driving  of  Rolling  Mills,"  by  Mr.  C.  A.  Ablett. 

Electro-Karmcnlc  Society.- Tuesday,  February  27th.  At  8  p.m.  At  the  Holborn 
Hcstuurant.    Concert.    Ladies' Ni{.ht.    See  "  Notes  "  pages. 

Institution  cf  Civil  Enpineers.— Tuesday,  February  27ih.  At  8  p.m.  Papers  on 
"  Roller  and  Ball  Bearings,"  and  "The  Testing  of  Antifriction  Bearing 
Metals,"  by  Prof.  J.  Gocdman. 

Institution  ol  Electrical  Enqinefrs  (Lomfen  Stuifentsl.- Wednesday,  February  2£th. 

At  7.4.')  1)  m.    Discussion  on  "  Methods  of  Illumination." 

Borough  Polytechnic  Institute.— Wednesday,  February  t8tb.  At  8  p.m.  Distri- 
bution of  piizcs  and  certificates. 

Royal  foclefy  of  Arts.— Wednfsday,  February  £8th.  At  8  p.m.  Paper  en 
■  Education  in  Science  as  a  Preparation  for  Industiial  Work,"  by  Mr.  H.  A. 
Rtberts. 

Leeds  Istoctation  'f  Engineers.— Thursday.  February  S9th.  At  7.30  pm.  At 
."i,  Paik  Lane,  Leeds.  Paper  en  "The  Manu  acture  of  Steel  Trtm  Fails," 
by  Mr.  A.  S.  Keith. 

Northampton  Institute  Engineering  Society.— Friday,  March  1st.  Paper  on  "  Seme 
Recent  Developments  in  Electrochemistry,"  by  Mr.  E,  L.  Emtage. 


NOTES. 


Infernal  ional    Electrofedinical    Commission. — At 

the  meeting  of  the  I. E.G.  held  at  Turin,  in  September  last,  three 
Special  Committees  were  nominated  to  continue  the  btudy  of 
Nomenclature,  Symbols,  and  the  Eating  of  Electrical  Machinery, 
and  to  draw  up  preliminary  propositions  which  will  be  laid  before 
the  various  Local  Committees  with  a  view  to  subsequent  inter- 
national agreement.  The^e  Special  Committees  consist  of  one 
delegate  each  from  the  following  countries  : — 

Koiiienclafure.  (3) 

France,  Germany,  Great  Britain. 

N.B. — Prof.  Larsen  is  specially  invited  to  attend  the  Meeting  on  Nomen- 
clature. 

In  view  of  the  growing  importance  of  the  Spanish  language,  thePpanish 
Committee  is  invited  to  send  a  delegate  to  follow  the  woik  on  Ncmenc.atuie. 

Symhols.  (9) 

Belgium,  France,  Germany,  Great  Britain,   Holland,  Italy,  Spain, 

Switzerland,  U.S.A. 

Ratinf/  of  Electrical  Machinerij.  (8) 

Belgium,  France,  Germany,  Great  Britain,  Italy,  Sweden,  Swit- 
zerland, U.S.A. 

Arrangements  are  being  made  for  a  meeting  of  these  three 
Special  Committees  to  be  held  towards  the  end  of  March,  and,  at 
the  invitation  of  the  French  Committee  (President  M.  R.  V.  Picou), 
they  will  take  place  in  Paris.  The  following  is  a  list  of  the 
delegates  who  will  attend  : — 


Country. 

Nomenclature. 

Symbols. 

Rating. 

Belgium  ... 

Prof.  E.  Gerard       Prof.  E.  Gerard 

France     ... 

M. 

E. 

Brunswick 

M.  Paul  Janet        M.  P.  Boucherot 

Germany... 

Dr. 

E 

Budde 

Dr.  K.Strccker      Herr  L.  Schiiler 

Gt.  Britain 

Dr 

Thompson 

Mr.  L.  A.  LeGros    Mr.  A.  Siemens 

Holland  ... 

— 

Dr.  M.  de  Haas                  — 

Italy 

— 

To  be  appointed  ■  To  be  appointed 

Spain 

— 

Seaor  de  la  Pena  i              — 

Sweden    ... 

— 

—              1  To  be  appointed 

Switzerland 

— 

To  be  appointed  |  Dr.  Wyssling 

Utd.  States 

~. 

Prof.  C.  A.  Adams  and  Mr.  C.  0. 
Mailloux. 

London  Motor  -  Cars. — For  the  quarter  ended 
December  31st,  theL.C.C.  registered  1,619  motor-cars,  312  heavy 
motor-cars,  and  4U8  motor-cycles.  Altogether,  the  municipality 
has  registered  48,701  motor-cars,  3,370  heavy  motor-cars,  and 
16,874  motor-cycles,-' 2Ae  Motvr, 


.Application.s     for    Appointnienls. — The    i< . 

letter  reached  U8  tco  late  for  inclu-icn   in  our    "  Corretpoiidfcii..- 
columns,  but  aa  it  would  be  too  late  next  week,  we  print  it  here  ; — 

"I  should  like  to  draw  attention  through  the  medium  of  yonr 
paper,  to  the  n€edletr8  trouble  and  exptr.'^  which  candidates  are 
often  put  to  by  the  t bought left-nefs  cf  ecme  CorporaticDP.  when 
inviting  applications  for  appdintmenta.  My  o-ate  in  point  \a 
Willefd(r.  the  advertiff ment  of  which  appfars  in  yonr  ifsne  of 
Febiuary  l<;th.  I  duly  ^ent  for  an  appIi;<ition  form,  and  after 
reading  it  through.  I  find  a  footnote  as  follows: — The  applicant 
may.  if  he  ko  desires,  forward  33  copies  of  his  appb'cation  and 
testimonialB  to  the  clerk,  for  distribution  amongst  the  members. 

"Now.  the  trouble  ard  experse  of  preparing  33  copies  of  a 
fairly  lecgthy  application  and  three  testimonials  is  no  t^mall  matter, 
and  aUhouph  an  applicant.  \<ho  is  really  in  earnest,  dees  not  mind 
devotiig  seme  hours  of  his  f'pare  time  to  the  task,  to  do  the  work 
decently  means  a  fairly  heavy  printers'  bill.  Certainly  the  Fending 
of  there  ccpies  is  optional,  but  what  chance  does  the  applicant 
have  who  neglects  to  avail  himself  of  this  kind  permission  .' 
Absolutely  none. 

"Again,  members  of  the  Council,  if  they  Feriously  considered  the 
matter,  would,  I  think,  prefer  to  do  without  these  extra  copies. 

"Assuming  that  there  are  100  candidates,  which  is  not  by  any 
means  unufual,  what  busy  man  has  time  to  read  through  10i> 
applications  and  testimonials,  and  give  the  matter  the  attention  it 
deserves  ?  It  usually  means  to  him  so  mnch  waste  paper.  I  con- 
tend that  sending  extra  copies  is  an  absolute  waste  of  time  both  to 
the  candidate  and  the  councillor,  and  unfortunately  it  is  becoming 
all  too  common. 

"  Let  one  form  only  be  sent  by  each  applicant.  These  can  be 
gone  carefully  through  by  the  chairman  of  the  committee  and  the 
clerk,  and  the  qualifications  and  particulars  of  the  candidates 
tabulated.  To  eliminate  the  unsuitable  candidates  and  prepare  a 
short  list  of  those  whose  qualifications  are  most  suitable  is  then 
comparatively  simple,  and  is  the  only  fair  way  of  dealing  with  the 
matter. 

"  I  shall  submit  my  application  and  testimonials  for  Willesden 
without  sending  any  copies,  and  stand  or  fall  by  that,  and  I  trust 
that  all  applicants  will,  by  following  my  example,  do  their  share  to 
I)ut  down  this  growing  tendency  to  put  candidates  to  unnecessary 
trouble  and  expense. — Anti-Canvasseb.' 

Examinations  for  Electrical  Enirineers.— In  further 

reference  to  our  leader  of  last  week,  "The  Engineer  in  the  Mine,"' 
it  is  evident  that  the  Transvaal  Government  regulations  insisting 
on  all  machinery  in  mines  being  in  responsible  charge  of  properly- 
certificated  engineers,  have  tended  materially  to  improve  the  status 
of  engineers  in  that  country.  The  certificates  are  only  issued  after 
a  written  examination  following  on  a  period  of  practical  experi- 
ence in  mines. 

Some  four  years  ago  a  strike  of  coal  miners  in  New  South  Wales, 
and  an  agitation  amongst  some  of  the  men  to  have  electrical 
apparatus  removed  from  a  colliery,  caused  the  Government  to 
institute  examinations.  These  have  been  carried  out  successfully, 
and  now  every  one  in  charge  of  electrical  plant  in  New  South 
Wales  collieries  is  certificated.  The  men  have  regained  confidence 
in  electrical  gear,  and  the  agitation  against  it  has  practically  dis- 
appeared. 

A  year  ago  the  Association  of  Mining  Electrical  Engineers  started 
examinations  for  their  own  members,  and  about  60  first  and  second- 
class  certificates  were  awarded,  there  being  about  75  candidates. 
For  those  who  had  been  in  charge  of  electrical  plant  in  mines  for 
many  years  special  service  certificates  were  granted,  on  the  lines  of 
those  given  to  colliery  managers  when  examinations  for  colliery 
managership  were  first  instituted. 

The  Association  will  again  hold  examinations  on  March  16th  and 
23rd,  and  with  a  strong  examination  board  consistirg  of 
Messrs.  W.  Maurice,  W.  C.  Mountain,  Prof.  W.  Robin*on. 
S.  C.  Warden.  Alex.  Anderson,  H.  .1.  Fisher,  and  Prof.  W.  Thornton 
as  chief  examiner,  the  candidates  may  be  assured  that  if  they  are 
successful,  their  certificates  will  carry  weight  when  appointments 
are  being  made  by  mine  managers. 

We  have  had  an  opportunity  of  looking  through  the  examination 
papers  set  last  year,  and  certainly  think  that  they  are  a  fair  test  of 
candidates'  practical  fitness  for  taking  charge  of  electrical 
machinery  in  mines.  Before  the  certificates  are  actually  handed 
over,  however,  the  successful  candidates  must  show  that  they  have 
had  actual  experience  in  mines,  and  this  ensures  that  the  certifi- 
cates shall  not  be  made  cheap  by  being  won  by  the  candidate  who 
merely  crams  for  the  examination,  or  who  may  be  well  up  in  theory, 
but  lacking  in  practice. 

Many  argumeits  have  been  advanced  for  and  against  examina- 
tions, but  we  think  that  examinations  which  are  run  on  the  lines 
adopted  by  the  Association  of  Mining  Electrical  Engineers  are  free 
from  most  of  the  objections  urged  against  them. 

The  Transvaal  Government  will  not  allow  any  engineer  to  l>e 
employed  in  a  responsible  position  in  a  mine  until  he  has  obtained 
a  certificate  of  comj>etency  by  examination,  and  in  the  e;ase  of 
electrical  machinery  the  certificate  must  be  specially  endorsed  to 
the  effect  that  the  holder  is  competent  as  regards  electric  power 
applications. 

(!). — At  Chorley  Poh'ce  Court  on  February  lotb,  Henry 
Chidlow,  of  CoppuU,  was  fined  lUs.  and  costs  for  a  breach  of  the 
Coal  Mines  Act.  He  was  found  lying  on  the  electric  motor  in  the 
pump  house,  asleep,  with  his  arms  around  the  e^ble.  His  hand 
was  only  a  few  inches  from  a  belt  travelling  at  the  rate 
of  2,500  fti  a  minute.  He  was  eupposed  to  bs  looking  after  the 
motor. 
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The    Civil   Enirineers'   Appoiiitnients    Board.— At 

the  request  of  the  Council  of  the  Institution  of  Civil  Engriueers — 
Sir  Alexander  Binnie,  Sir  Alexander  Kennedy,  F.R.S.,  Lord  Cow- 
dray  and  Dr.  J.  H.  T.  Tudsbery— have  undertaken  to  form  an 
organisation  to  assist  engfineers,  especially  those  of  junior  rank,  to 
enter  into  communication  with  employers  who  are  in  need  of  the 
services  of  qualified  engineering-  assistants.  The  board  formed 
with  this  object  will  be  prepared  to  receive  applications  for  eng-i- 
neering:  employment,  and  also  applications  from  employers  tor 
engrineering  assistants,  and  will  endeavour  to  further  the  interests 
of  both  parties  by  placing  them  in  communication  in  circum- 
stances which  may  seem  likely  to  lead  to  satisfactory  results. 

It  appears  to  be  impracticable  for  this  business  to  be  dealt  with 
otherwise  than  by  letter.  Those  who  seek  employment  will  be 
furnished  with  forms  in  which  to  state  particulars  necessary  to 
enable  a  judgment  to  be  formed  as  to  suitable  quarters  in  which 
they  may  be  advised  to  make  inquiry.  It  is  not  intended  to  deal 
with  testimonials,  which  should  not  be  sent  to  the  board  unless 
asked  for,  but  to  leave  such  details  of  special  qualifications  to  be 
stated  by  the  applicants  individually  to  those  with  whom  they 
may  be  put  into  communication. 

As  the  undertaking  must  be  self-supporting,  it  will  be  necessary 
to  charge  some  small  fees  to  those  who  make  use  of  it,  and  these 
will  be  indicated  on  the  forms.  Members  of  the  Institution  of 
Civil  Engineers  especially  are  invited  by  the  board  to  assist  their 
endeavour  by  communicating  with  them  at  3,  Little  George  Street, 
Westminster,  S.W.,  when  they  are  in  need  of  assistants. 

The    Electrical   Trades    Benevolent    Institution : 

Annual  Dinner. — Mr.  F.  B.  0.  Hawes,  the  secretary,  announces 
that  the  Annual  Festival  Dinner  of  this  Institution,  will  be  held  on 
Friday,  April  2(;th,  at  the  Whitehall  Rooms,  Hotel  Metropole.  It  is 
expected  that  a  very  distinguished  member  of  the  electrical  pro- 
fession will  preside.  In  every  way  last  year's  festival  dinner  was 
a  very  great  success,  and  it  is  to  be  hoped  that,  by  giving  somewhat 
longer  notice  of  this  year's  function,  still  better  results  may  be 
achieved.  The  necessity  of  building  up  a  large  invested  fund,  out 
of  the  dividends  on  which  pensions  may  be  paid,  is  of  vital 
importance. 

Fatalities.  —  A  verdict  of  "  Accidental  Death  "  was 
returned  at  an  inquest  at  Leigh,  Lanes.,  on  the  14th  inst.,  on  Wm. 
Aldred  (i4),  who  had  been  employed  at  Leigh  Gasworks. 
Deceased  was  lifting  a  lid  off  a  purifier  by  an  electric 
overhead  crane,  when  a  spark  ignited  some  escaped  gas  and  set 
fire  to  his  clothes.  He  received  fatal  burns.  John  Hardman,  yard 
foreman,  said  some  gas  always  escaped  from  the  purifiers  when  the 
lid  was  lifted.  Jag.  Gibson,  the  gasworks  manager,  said  the  gas 
generally  got  away  with  the  current  of  air.  The  reason  for  the 
purifier  being  enclosed  was  to  prevent  the  fumes  going  into  the 
neighbouring  houses.  Arthur  Smith,  electrical  engineer,  said  a 
break  in  the  circuit  might  account  for  the  spark.  It  was  rather 
dangerous  to  have  such  an  installation  in  an  inflammable 
atmosphere. 

On  Wednesday,  last  week,  an  inquest  was  held  on  the  body  of 
Edward  Batchelor  (33),  lately  of  Tysoe  Street,  Clerkenwell,  who 
had  wandered  on  the  line  at  the  Cannon  Street  Underground 
Station.  A  doctor  said  there  was  a  mark  of  singeing,  about  5  in. 
long,  on  the  neck,  a  mark  on  the  chin,  and  the  hair  had  also  been 
burned.  Death  was  due  to  asphyxia  from  electric  shock.  Witness 
thought  deceased  might  have  trodden  on  the  "live  rail."  Had 
Batchelor  been  wearing  woollen  socks  he  might  have  had  a  better 
chance,  as  dry  clothing  was  a  non-conductor. 

Institution    and    Lecture    ]\otes. — Institution    of 

Electrical  Engineees  (Yokkshibe  Local  Section). — The 
annual  dinner  of  this  section  was  held  at  the  Hotel  Metropole, 
Leeds,  on  Friday  evening  last,  with  Mr.  T.  Harding  Churton 
in  the  chair.  It  commenced  at  a  somewhat  early  hour, 
which  was  fortunate,  in  view  of  the  very  extensive  toast 
list  which  followed  later.  As  to  the  latter,  we  pass  over 
the  loyal  toasts  which,  of  coarse,  were  duly  honoured,  also  that  of 
the  "City  and  Corporation  of  Leeds,"  proposed  by  Mr.  J.  F.  C. 
Snell,  and  responded  to  by  the  Lord  Mayor. 

"  The  Institution  of  Electrical  Engineers  "  was  proposed  by  Mr. 
Robert  Armitage,  M.P.,  chairman  of  the  Leeds  Electricity  Com- 
mittee, who  eulogised  the  work  of  the  Institution,  remarking  on 
the  extraordinary  progress  made  in  electrical  matters  in  a  short 
time,  and  the  great  importance  of  central  station  supply.  Mr. 
Robert  Hammond,  in  responding,  remarked  that  the  I.E.E.  was 
founded  almost  exactly  40  years  ago,  and  to-day  no  science  was  so 
fraught  with  influence  on  mankind  as  electricity.  It  had  conquered 
space  and  time,  and  provided  a  system  of  locomotion,  both  luxurious 
and  cheap,  which  its  forbears  could  hardly  have  dreamt  of.  The 
Institution  had  started  on  a  career  of  work  greater  than  any  in  the 
past — the  prolongation  of  the  industrial  life  of  the  nation,  which 
depended  on  the  economy  of  our  fuel  resources,  and  an  under- 
standing of  the  great  fuel  waste  involved  under  present  conditions. 

The  toast  of  the  "  Yorkshire  Local  Section,"  which  followed, 
was  proposed  by  Aid.  Smithson,  in  the  unavoidable  absence  of 
Mr.  William  Cramp  ;  he  attributed  the  growth  of  the  Institution  to 
the  success  of  the  local  sections,  which  appealed  to  the  country 
member,  and  congratulated  Mr.  Dickinson  (the  hon.  secretary  of 
Yorkshire  Local  Section)  on  his  election  to  the  Council  of  the  Insti- 
tution. Mr.  T.  Harding  Churton,  chairman  of  the  Section,  in 
responding,  said  its  progress  was  largely  due  to  Mr.  Dickinson's 
efforts.  It  was  hoped  that  the  new  rules  would  widen  the  scope  of 
the  Institution,  and  lead  to  many  allied  engineers  joining  it.  A 
sign  of  the  times  was  that  Leeds  was  proposing  to  install  a  6,000- 
8,000-KW.  turbine  set,  which  -would  be  one  of  the  largest  in  the 
country.    He  litged  etrbligly  that  the  cost  of  electricity  in  Leeds 


should  be  reduced  to  such  a  level  as  would  induce  local  manu- 
facturers to  give  it  the  preference,  rather  than  that  profits  should 
be  earned  to  subsidise  the  rates. 

To  Mr.  John  McLaren  fell  the  task  of  proposing  "  The  Electrical 
Industry,"  which  he  said  had  so  much  vitality  that  it  did  not  stand 
in  need  of  boosting  up.  It  had  had  great  obstacles  to  overcome, 
thanks  to  the  opposing  influence  of  the  Government  in  the  be- 
ginning, and  unwise  speculation.  Only  the  force  of  necessity  gave 
it  its  chance,  and  we  were  still  bound  to  admit  that  it  did  not  give 
an  adequate  return  for  the  capital  and  energy  expended  on  its 
behalf.  He  agreed  with  the  previous  speaker  as  to  the  necessity  of 
cheap  local  power,  and  urged  that  a  limit  should  be  set  to  rate 
appropriations,  which  were  the  outcome  of  a  short-sighted  policy. 
A  glance  at  the  toast  list  led  him  to  fear  that  he  would  be  there 
till  6  o'clock  in  the  morning,  but  thanks  to  the  restraint  which 
had  been  exercised,  "we  were  getting  on  very  well."  Mr.  Walter 
Emmott,  who  briefly  responded,  deplored  the  increasing  importation 
of  electrical  material,  which  could  be  produced  in  Britain. 

Mr.  George  Wilkinson,  President,  I.M.E.A.,  proposed  the  "  Kindred 
Associations,"  referring  to  the  untimely  end  of  the  Consulting 
Engineers'  Association  at  the  hands  of  its  big  brother,  and 
Mr.  E.  Kitson  Clarke,  who  replied,  suggested  that  one  would  like  to 
hear  more  of  mutual  aid  amongst  engineers  as  well  as  the  pro- 
motion of  common  interests,  to  which  engineering  societies  devoted 
their  energies. 

The  final  toast  of  "Our  Guests"  was  proposed  by  Mr.  Wilson 
Hartnell,  who  declared  that  the  engineering  prosperity  of  the 
country  was  due  to  the  courage  and  ability  of  its  commercial  men 
and  operating  engineers,  and  deplored  the  lack  of  sympathy  with 
engineering  developments,  especially  if  they  were  not  immediately 
successful.  Mr,  J,  S.  R.  Phillips  (of  the  Yorksldre  Post)  who 
responded,  suggested  that  had  the  newspaper  press  been  in 
existence  in  early  times,  engineering  and  other  matters  would  have 
progressed  much  more  quickly.  In  connection  with  a  recent 
political  speech  in  Ireland,  of  which  everybody  knew,  he  had  tested 
the  utility  of  the  electrophone,  and  it  might  be  news  to  them  that 
after  the  first  ten  minutes  or  so  during  which  it  was  possible  to 
hear  satisfactorily,  that  speech  was  transmitted  over  the  telephone 
and  written  out  as  received. 

Musical  and  vocal  selections  were  rendered  during  the  evening, 
which,  it  is  unnecessary  to  add,  was  fully  occupied. 

Junior  Institution  of  Engineers. — The  annual  dinner  of 
this  Institution  tookplace  at  the  Hotel  Cecil  on  Saturday  last,  and 
was  well  attended.  Commendatore  G.  Marconi  occupied  the  chair, 
and  amongst  those  present  were  Vice- Admiral  Sir  Henry  Jackson, 
Engineer  Vice- Admrral  Sir  Henry  Oram,  Sir  George  Greenhill,  and 
Count  Albiz  (managing  director  of  the  Spanish  Marconi  Tele- 
graph Co.). 

The  loyal  toasts  included  that  of  "  The  King  of  Italy,"  in  honour 
of  the  President,  and  were  followed  by  that  of  "  Electrical  Inter- 
communication," proposed  by  Prof.  Perry.  He  spoke  of  the  rapid 
progress  made  in  the  development  of  wireless  working  and  of  the 
imi^rovements  which  had  recently  been  made  in  cable  telegraphy 
also,  and  instanced,  in  regard  to  the  latter,  a  cable  now  working 
between  the  Azores  and  America,  on  which  it  was  possible  to  trans- 
mit 220  letters  per  minute  in  each  direction.  In  telephony,  too, 
recent  progress  seemed  to  indicate  that  the  possible  distance  of  trans- 
mission would  be  increased  by  75  per  cent.,  and  he  foresaw  that  in 
a  few  years  the  inhabitants  of  Teheran,  Persia,  would  be  able  to 
listen  to  opera  performed  in  London, 

In  reply,  the  president  said  that  since  his  first  paper  was  read 
before  the  Institution  of  Electrical  Engineers  (13  years  ago)  wire- 
less communication  had  made  great  progress.  The  problem  of 
high-speed  apparatus  was  principally  a  mechanical  one,  and  in 
regard  to  distance  of  transmission,  there  need  be  no  limit  to  its 
extent  in  the  future.  Troubles  due  to  atmospherics  were  being 
gradually  overcome,  receivers  were  being  improved,  and  the  trans- 
mitting apparatus  was  becoming  more  efficient.  In  the  tropics 
communication  was  often  effected  ovr  r  1,000  miles  overland.  The 
question  of  interference  was  of  importance,  and  the  extension  of 
wireless  working  was  largely  dependent  on  the  ease  with  which 
stations  could  be  operated  without  mutual  disturbance.  Vessels 
only  8  miles  from  the  trans- Atlantic  stations  at  Clifden  and  Glace 
Bay  were  not  affected  by  these  larger  installations,  and  the  efficiency 
of  stations  close  together  was  being  greatly  improved.  With 
regard- to  ship  working,  which  was  at  present  limited  to  the  use  of 
two  wave-lengths  only,  he  thought  a  third  and  longer  wave-length 
should  be  authorised.  Although  the  number  of  vessels  equipped 
with  wireless  apparatus  was  rapidly  increasing,  the  difficulties  due 
to  interference  did  not  increase  to  a  corresponding  extent.  Much 
was  being  done  in  solving  the  problem  by  the  introduction  of 
wave-group  tuning  systems  in  transmission  and  also  by  the  develop- 
ment of  directive  systems.  In  the  latter  case,  although  some 
spreading  of  the  waves  took  place,  it  was  relatively  small.  They 
did  not  go  all  round,  and  become  a  nuisance  to  those  who  did  not 
want  them.  * 

The  toast  of  "The  Junior  Institution  of  Engineers"  was  sub- 
mitted by  Mr.  G.  C.  Horsley,  and  responded  to  by  the  chairman  of 
the  Institution.  Mr.  Walter  T.  Dunn  ;  and  later  that  of  "  The 
President,"  given  by  Mr  S.  Bylander,  was  enthusiastically 
received. 

During  the  evening  the  late  secretary  of  the  Institution,  Mr. 
Walter  T.  Dunn,  was  presented  with  an  illuminated  address  and  a 
cheque  in  recognition  of  his  27  years'  service  in  that  capacity.  In 
making  the  presentation,  Mr.  B.  E.  Dunbar  Kilburn  referred  to 
the  unfailing  tact  and  courtesy  shown  by  Mr.  Dunn  and  to  the 
efficient  way  in  whioh  his  work  had  been  carried  out. 

The  musical  arrangements  for  the  evening  were  under  the 
direction  of  Mr.  Richard  Cooper,  A.R.C.O..  and  were  of  a  very 
enjbyftble  character 
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PnYSiCAii  Society. — At  the  annual  general  meetinpr  on  February 
;tth,  Prof.  H.  L.  Callendar,  F.R.S.,  Prefident,  in  the  chair,  the 
reports  of  the  Council  and  the  treasurer  were  adopted  by  the 
meeting-.     Prof.  H.  Najraoka  was  elected  as  an  honorary  fdlow. 

The  officers  elected  for  the  ennuinsr  year  were  as  follows  : — 
President,  Prof.  A.  Schuster.  Vice-Pret^identH :  those  who  have 
filled  the  office  of  president,  together  with  Mr.  A.  Campbell,  Prof. 
C.  H.  Lees,  Prof.  T.  Mather,  Dr.  A.  Rus-sell.  Secretaries  :  Messrs, 
W.  R.  Cooper,  K2,  Victoria  Street,  S.W. ;  and  S.  W.  J.  Smith, 
Imperial  College  of  Science  and  Technology,  South  Kensington. 
Foreign  secretary  :  Prof.  S.  P.  Thompgon.  Treasurer :  Mr.  \V. 
Duddell. 

Prof.  A.  Schuster  then  delivered  the  presidential  address  on 
"  A  Critical  Examination  of  the  Possible  Causes  of  Terrestial 
Magnetism.'  He  said  that  scientific  opinion  had  always  favoured 
the  view  that  there  was  a  definite  reason  for  the  close  approach  of 
the  magnetic  to  the  geographical  pole.  The  view  that  iron  was 
responsible  for  the  observed  magnetic  field  had  generally  been  put 
aside,  because  iron  lost  its  magnetisation  at  temperatures  lower 
than  those  which  must  hold  at  moderate  depths  below  the  surface. 
But  the  objection  r&ised  on  this  ground  disregarded  the  possibility 
that  the  critical  temperature  of  iron  might  be  raised  by  pressure. 
For  the  present  they  must  keep  their  minds  open  to  the  possibility 
that  the  iron  contained  in  the  earth  was  magnetisable.  The 
difficulties  which  stood  in  the  way  of  basing  terrestrial  magnetism 
on  electric  currents  inside  the  earth  were  insurmountable.  The 
(}ue8tion  whether  the  rotation  of  the  earth  might  be  responsible  for 
its  magnetic  field  w.'vs  examined,  and  the  possibility  was  considered 
that  rotation  determined  magnetic  force  which  might  or  might  not 
cause  magnetisation  according  to  the  nature  of  the  body.  This 
view  deserved  attention,  because  there  was  some  theoretical  founda- 
tion for  it.  inasmuch  as  molecules  might  be  considered  to  behave 
in  a  manner  analogous  to  that  of  agyrostatic  compass.  The  theory 
would  also  explain  in  a  natural  manner  the  secular  variation  by  a 
precessional  motion  of  a  magnetic  molecule.  On  the  other  hand, 
the  theory  would  have  to  explain  why  the  iron  inside  the  earth 
became — by  rotation — more  strongly  magnetised  than  the  iron  in 
laboratories.  There  was  always  the  possibility  of  some  substance 
being  subject  to  the  effects  of  rotation  in  a  much  higher  degree 
than  iron.  Such  questions  could  only  be  settled  by  experiments 
which  were  in  progress.  In  conclusion,  the  question  was  raised 
whether  the  negative  electron  was  subject  to  gravitation. 

S.A.  Institute  of  Electrical  Engineers. — At  the  annual 
meeting  on  January  18th,  at  which  Mr.  J.  H.  Rider  presided,  it 
was  stated  that  there  had  been  a  net  increase  of  65  members, 
making  a  total  of  270.  A  students"  section  had  been  inaugurated. 
Mr.  W.  H.  Perrow  was  awarded  the  gold  medal  of  the  Institute, 
for  the  best  paper  read  in  1910.  Mr.  J.  H.  Rider  was  re-elected 
President,  and  gave  an  illustrated  lecture  on  the  electrical  system 
of  the  L.C.C.  tramways. 

The  Polytechnic,  Regent  Street,  W. — A  special  course  of 
12  lectures  on  "Electric  Lighting"  is  being  delivered  on  Thursdays, 
at  8.30  p.m.  The  first  of  the  lectures  was  delivered  on  January  18th, 
and  the  course  has  been  specially  prepared  for  architects,  builders, 
&c.  The  ground  being  covered  is  as  follows  : — Definitions  of 
circuits  :  lamps  and  fittings  ;  wiring  and  installation  work  ;  motors 
— direct  and  alterating  ;  generation  and  miscellaneous. 

Association  of  Mining  Electrical  Engineers  (Newcastle 
Bkanch).— On  Wednesday  the  following  papers  were  to  be  dis- 
cussed at  the  meeting  of  this  Section  held  at  Armstrong  College  : — 
"  Earthing,  Earth-Plates  and  Leakage  Detectors,"  by  Chris.  Jones 
(South  Wales  Branch)  :  "  Electricity  Applied  to  the  Scottish  Shale 
Oil  Industry,"  by  Jas.  R.  Laird  (West  Scotland  Branch);  "Motor 
Starters  for  Mining  Work,"  by  A.  P.  Drake,  B.Sc.  (Yorkshire 
Branch). 

Illuminating  Engineering  Society. — The  annual  dinner 
took  place  on  February  16th.  Prof.  S.  P.  Thompson  presided,  and 
in  responding  to  the  toast  of  the  Society,  said  it  had  stimulated 
invention  on  the  part  of  some  of  the  members.  The  Society  had 
been  successful  in  directing  attention  to  such  important  matters  as 
the  proper  lighting  of  schools,  streets,  shops  and  picture  galleries. 

The  Impkrial  Mission  is  holding  a  public  meeting  at  the  Caxton 
Hall  on  Wednesday,  February  28th,  at  8.30  p.m.,  at  which 
Mr.  Charles  Bright,  F.R.S.E.,  will  give  an  address  on  "  Inter- 
Imperial  Cable  Communications  :  a  Non-Party  Question. " 

TunR'Sten  Lamp  Tests.  —  The  Gorman  Gasgluhlicht 
A.-G.  (Auergesellshaft)  has  had  tests  made  in  the  Physikalisch- 
Teclinische  Reichsanstalt,  of  the  duration  of  life  of  eight 
1 6-hefner  220- volt  metal-filament  lamps,  with  alternating  current. 
The  working  pressure  was  217  volts;  the  consumption  of  current 
at  the  beginning  of  the  measurements  between  0"0!t4-t  and  0  0971 
amp.  :  the  mean  luminosity,  measured  vertically  on  the  lamp  axis, 
between  16'2  and  172  hefners.  The  specific  consumption  worked 
out  at  from  122  to  1*28  watt-hefner.  Of  the  eight  lamps  tested, 
seven  burned  for  over  1,500  hours  and  gave  the  following 
measurements: — Current  consumption,  00941  to  00958  amp.: 
mean  luminosity,  151  to  1()'6  hefners:  specific  consumption, 
133  to  r35  watt-iiefner.  As  a  result  of  the  tests  it  appeared  that 
the  falling  off  in  the  light  in  the  1,500  working  hours  was  on  the 
average  only  7  per  cent. — E.T.Z. 

A])]iointniei)tS  Vacant, — Junior  assistant  engineers,  for 
the  Newcastle-on-Tyne  Electric  Supply  Co.,  Ltd.  (lOs.)  ;  electrical 
fitters  for  H.M.  Dockyard,  Devonport  (3(is.)  ;  fitter,  for  the  Black- 
pool Tower  Co.,  Ltd.  ;  charge  engineer,  for  the  Corporation  Elec- 
tricity Works,  Crewe  (iI80)  ;  charge  engineer,  for  the  Greenock 
Corporation  Electricity  Department  (42s.  (id.)  ;  shift  engineer,  for 
the  Electric  Light  Department,  Southern  Nigeria  (£300)  ;  charge 
engineer  (35e.)  and  junior  (15s.)  for  the  Willesden  U.D.C.  Electricity 
Department.     See  our  advertisement  columns  to-day. 


The   Electro-llariiionic  Society. — The    next  Concert 

(Ladies"  Night)  will  be  held  at  the  Holbom  Kertaarant  {YLiagn 
Hall)  on  Tuesday  evening,  February  27th,  at  x  o'clock.  Mr.  .S.  Z, 
de  Ferranti  will  Ije  in  the  chair.  The  arti.stes  are  as  follows: — 
Vocalists — Miss  Florence  Holdemesa  (Sopriino).  Miss  Mabel  Braine 
(Contralto),  Mr.  Henry  Tumpenney  fTenor;.  Mr.  Ivor  Foster  (Ba«- 
Baritone).  Harp,  Miss  Gwendolen  Mason  ;  Raconteuee,  5Iis»  Lillian 
Lyn  ;  Violin,  Mr.  T.  K.  Gatehouse  ;  Prestidigitateur,  Mr.  Bradley 
Alexander  ;  Sketch  at  piano,  Mr.  Ernest  Hastings  ;  Humorona 
sketch,  Mr.  Fred  Curtis  :  Solo  pianoforte  and  accompanist,  Mr. 
Bernard  Flanders,  A.R.A.M. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  evgineem,  whether  connected  with  th« 
technical  or  tha  commercial  xide  of  the  v^ofeaion  and  indtatry, 
also  electric  tramway  and  railway  officials,  to  luep  readers  of  the 
Electbical  Review  vested  as  to  their  moventents. 


Central    Station    Officials. — At   a    meeting    of    the 

Dundee  Electricity  Committee  held  last  week.  Convener  Nairn 
moved  that  the  salary  of  the  engineer  be  increased  from  £t;00  to 
£650.  The  convener  stated  that  it  had  been  his  intention  to 
move  an  increase  of  £100,  but  Mr.  Richardson  said  he  would 
rather  have  an  increase  of  £50  granted  unanimously,  than  £100 
granted  only  by  some  of  the  members.  The  convener  said  that 
their  engineer  was  the  lowest  paid  engineer  of  any  city  or  town  of 
the  size  of  Dundee.     The  increase  was  agreed  to. 

There  was  an  interesting  ceremony  at  Blackpool  electricity 
works  on  February  15th,  when  Mr.  C.  rurness.  the  borough  tram- 
way manager  and  electrical  engineer,  on  behalf  of  the  staff, 
presented  to  Mr.  Geo.  Ollier  a  silver- mounted  salad  bowl  and 
fruit  jar.  Mr.  Oilier,  one  of  the  assistant  engineers,  is  leaving  to 
take  up  the  position  of  assistant  engineer  at  the  newly  erected 
generating  station  of  Bispham-with-Norbreck  U.D.C. 

Mr.  Goulburn.  engineer  in  charge  with  the  Charing  Cross,  West 
End  and  Ci*-y  Electricity  Supply  Co.,  Ltd.,  was  presented  on  Friday 
last  with  a  slide  rule  by  the  members  of  the  engine-room  staff,  as  a 
token  of  respect  and  appreciation.  Mr.  Goulburn  is  leaving  the 
company  to  take  up  a  post  in  South  America. 

Mr.  H.  Collings  Bishop,  borough  electrical  engineer  and  tram- 
ways manager  at  Newport  (Mon.).  who  is  relinquishing  the  position 
at  the  end  of  February,  was  on  Saturday  presented  by  the  engineer- 
ing and  clerical  staff  with  a  pair  of  candelabra,  a  box  of  cigars  and 
a  box  of  cigarettes. 

The  Buxton  U.D  C.  has  agreed  to  allow  Mb.  Deeming  to  act  as 
electrical  consulting  engineer  for  the  County  Education  Committee, 
to  superintend  the  E.L.  installation  at  the  Cavendish  High  School 
for  Girls. 

On  leaiving  to  take  up  an  appointment  at  Dover,  Mr.  W.  G. 
Davies,  of  the  Wrexham  Corporation  electricity  staff,  has  been 
presented  with  a  dressing  case,  umbrella,  and  a  case  of  pipes. 

By  15  votes  to  5,  the  Plymouth  T.C.  has  rejected  the  recommen- 
dation of  the  Electricity  and  Street  Lighting  Committee  to 
increase  the  salary  of  Mb.  F.  Hayes,  assistant  electrical  engineer, 
from  £225  to  £250  per  annum. 

The  West  Bromwich  T.C.  hixs  decided  to  increase  the  salary  of 
Mr.  W.  a.  Jackson,  electrical  engineer,  from  £350  to  £400  per 
annum. 

Mr.  C.  Harcourt  Stephens  has  resigned  his  jiosition  as  elec- 
trical and  mechanical  engineer  to  the  Cornwall  Tailings  Co..  Ltd., 
in  order  to  take  up  the  position  of  engineer  at  the  electrical  power 
station.  Raub.  Pahang,  Federated  Malay  States. 

Mr.  R.  Brooks,  chief  consumers'  clerk  at  Marylebone.  is  leaving 
to  take  up  an  appointment  with  the  Victoria  Falls  and  Transvaal 
Power  Co.,  Ltd.,  in  South  Africa,  and  his  colleagues  on  the  staff 
were  to  entertain  him  at  dinner  at  the  Boulogne  Restaurant  last 
night.  Sir.  E.  J.  Jennings,  secretary  and  accountant  of  the  depart- 
ment, was  to  preside,  and  Mr.  Brooks  was  to  be  presented  with  a 
gold  watch  and  an  illuminated  address.  A  musical  programme, 
under  the  direction  of  Mr.  C.  G.  Adams,  was  to  follow. 

Tramway  Otlieials. — The  L.C.C.  Highways  Committee, 
finding  it  necessary,  owing  to  the  expansion  of  work  in  the  tram- 
way department,  to  employ  five  additional  third-class  assistants, 
recommends  the  promotion  of  the  following  from  the  fourth  to  the 
third  class  (commencing  at  £ltiO  per  annum)  :  — JIkssks.  G.  Brooks, 
A.  E.  Planner.  H.  T.  Hideb,  E.  H.  Budd  and  J.  Bethune.  The 
following  alterations  in  salaries  of  staff  in  the  tramway  department 
are  recommended  : — 

Mr.  H.  D.  S.MiTH,  advertising  assistant,  to  advance  from  £52.j 
to  £550  per  annum. 

Mr.  H.  R.  Saxty,  building  superintendent,  to  advance  from  £325 
to  £350  per  annum. 

Mr.  G.  T.  Dickiss,  stores  superintendent,  to  advance  from  £325 
to  £350  per  annum. 

Mr.  J.  R.  Walker,  senior  charge  engineer  at  the  Greenwich 
generating  station,  to  advance  from  £300,  by  increments  of  £15, 
to  £345. 

Mr.  J.  P.  DiDiN,  charge  engineer  at  the  Greenwich  generating 
station,  to  advance  from  £270,  by  annual  increments  of  £10,  to 
£306. 
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The  Secretary  for  India,  in  a  letter  to  the  Lord  Mayor  of  Liver- 
pool, has  asked  that  the  services  of  Mr.  ,L  A.  Bkodie  (city 
engineer)  may  be  lent  to  the  Government  of  India,  to  advise  it  as 
to  the  layinjr  out  of  the  new  capital  at  Delhi,  and  a  special 
Council  meetinfj  has  been  called  to  approve  the  Health  Committee's 
recommendation  that  this  request  be  acceded  to.  Mr.  J.  A.  Brodie 
has  been  the  city  engineer  since  1 898,  and  has  taken  entire  control 
of  the  construction  of  the  permanent  way  and  equipment  of  the 
electric  tramways,  comprising- a  length  of  more  than  100  miles; 
also  the  erection  of  five  car-sheds  :  the  electrical  overhead  equip- 
ment and  cars  beine  constructed  under  the  associated  supervision 
of  himself  and  the  city  electrical  engineer  (,Mr.  A.  Bromley 
Holmes)  as  joint  engineers. 

General. — The  L.C.C.  Education  Committee  reports  that 
the  head  of  the  Physics  and  Electrical  Engfineering:  Department  at 
the  Hackney  Institute  has  resigned  his  appointment,  and  pending 
the  filling  of  the  vacancy,  it  recommends  the  employment  tem- 
porarily of  Lieut.  R.  F.  Pitcaibn,  R.N.  (retired)  as  lecturer  on  elec- 
trical engineering-  for  four  weeks  at  the  rate  of  £20  per  month. 

The  following  notice  appears  in  the  London  Gdzrttr  for  February 
20th  :  "  The  King  has  been  pleased  to  give  and  grant  unto  Francis 
Blewett  Shaw,  Esq..  Electrical  Engineer  to  the  Ministry  of  Local 
Government  in  Bangkok,  His  Majesty's  Royal  licence  and  authority 
to  accept  and  wear  the  Insignia  of  the  Fourth  Class  of  the  Order  of 
the  White  Elephant,  which  decoration  has  been  conferred  upon  him 
by  His  Majesty  the  King  of  Siam,  in  recognition  of  valuable  services 
rendered  by  him." 

Mu.  Frank  Risch  is  vacating  the  position  of  sales  repre- 
sentative for  Messrs.  Ferranti,  Ltd.,  in  London  and  southern  area, 
in  order  to  take  up  the  post  of  London  sales  manager  to  the 
Edison  &  Swan  United  Electric  Light  Co.,  Ltd.  Mr.  Risch  formerly 
held  positions  as  London  manager  to  Messrs.'  Kelvin  <fe  James 
White,  Ltd.,  and  manager  of  the  sales  department  of  Messrs.  Dick, 
Kerr  <fc  Co.,  Ltd.  Trained  at  the  Woolwich  works  of  Messrs. 
Siemens  Bros.  X-  Co.,  Ltd.,  he  for  eight  years  held  a  position  on  the 
staff  of  that  firm  prior  to  the  removal  to  Stafford,  and  he  was 
associated  with  the  erection  of  plants  in  some  of  the  earliest 
central  stations  in  London  and  in  the  provinces. 

Obituary. — The  death  occurred  recently  of  M.   Loris . 
Delaunay-Belleville,  of  Belleville  boiler  fame. 

We  much  regret  to  have  to  record  the  death  of  Mr.  Isaac 
Probert,  late  superintending  engineer  of  the  Postal  Telegraph 
Department.  Mr.  Probert,  who  was  born  in  June,  1850,  entered 
the  service  of  the  Electric  Telegraph  Co.  in  1864.  and  was  appointed 
clerk  at  the  Shrewsbury  Office  in  1869.  In  1872  he  became 
assistant  instructor  at  the  Telegraph  School,  then  located  at  Cannon 
Street,  London.  In  1889  he  was  appointed  to  the  important 
position  of  electric  lighting  superintendent,  and  iu  1908  he  became 
superintending  engineer  in  charge  of  the  Postal  Electric  Light  and 
Power  Station  at  Southwark.  Mr.  Probert  (who  retired  in  June, 
1910)  during  his  long  career,  rendered  valuable  service  to  the 
department,  and  his  loss  will  be  deeply  regretted  by  his  numerous 
friends  and  old  colleagues. 


NEW    COMPANIES    REGISTERED. 


Wilkeson  Fuel,   Light  and   Power  Co.,    Ltd.  (120,329).— 

Registered  February  17th,  by  Ashurst,  Morris,  Crifp  &  Co.,  17,  Throgmorton 
Avenue,  E.G.  Capital,  £100,000  in  £1  shares.  Objects  :  To  carry  on  in  the 
United  States  of  America  or  elsewhere  the  business  of  colliery  proprietors, 
iron  and  coal  masters,  iron  and  steel  manufacturers,  miners,  smelters, 
chemical  manufacturers,  engineers,  founders,  tinplate  manufacturers,  dealers 
in  metals  and  petroleum  and  other  mineral  oils,  dealers  in  machinery  and 
apparatus  for  manufacturing,  increasing  and  improving  the  illunimating  or 
heating  power  of  gas,  spirit,  oil,  petroleum  and  heat-producing  agents,  sup- 
pliers of  electricity  for  light,  heat,  motive  power  or  otherwise,  &c.,  and  to 
adopt  an  agreement  with  the  London  and  Vancouver  Syndicate.  The  signa- 
tories (with  one  share  each)  are  :— R.  Macmecken,  Moorgate  Station  Chambers, 
E.C.,  accountant ;  R.  H.  Prisley,  Moorgate  Station  Chambers,  E.G.,  and 
Chicago  and  Vancouver,  British  Columbia,  broker ;  C.  Sofrano,  25,  St.  Mary 
Axe,  B.C.,  gentleman  ;  J.  M.  Pulton,  Moorgate  Station  Chambers,  E.G.,  char- 
tered accountant;  A.  A.  Amos,  285,  Lea  Bridge  Road,  Leyton,  clei^  ;  A.J, 
Swan,  i,  Sutherland  Road,  Chiswick,  clerk  ;  S.  H.  Penwarden,  36,  Peter- 
borough Road,  Leyton,  clerk.  Minimum  cash  subscription  seven  shares.  The 
first  divectors  (to  number  not  less  than  three  or  more  than  seven)  are  to  be 
appointed  by  the  signatories  ;  qualification,  £100;  remuneration,  £250  each 
per  annum  (chairman,  £350).  Registered  office,  Moorgate  Station  Chambers, 
Moorfields,  E.G. 

Stoffels  Electric  Switch  Co.,  Ltd.  (120,2S.5).— This  company 

was  registered  on  February  15th,  with  a  capital  of  £25,000  in  £1  shares,  to 
acquire  and  turn  to  account  any  invention  relating  to  electric  tramways  and 
railways  and  the  working  thereof,  in  particular  to  acquire  from  K.  W.  G.  J. 
Stoffels  the  benefit  in  respect  of  certain  countries  of  an  invention  relating  to 
self-acting  tramway  points  and  certain  patents  relating  thereto.  The  sub- 
scribers (with  2.50  shares  each)  are ;— W.  0.  Burt,  41,  Eastcheap,  E.G., 
merchant ;  J.  L.  Burt,  41,  Eastoheap,  E.G.,  merchant.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five ;  the  first 
are  :— K.  W.  G.  J.  Stoffels,  J.  L.  Burt,  W.  O.  Burt,  J.  B.  van  der  Sprfinkel  and 
one  other  to  be  appointed  before  annual  general  meeting  in  1913;  qualifica- 
tion, £250  shares.  Registered  by  Ballantyne,  McNair  &  Clifford,  150, 
Leadcnhall  Street,  E.G.  «• 

Cantie  Switch  Co.,  Ltd.  (120.197). —  This  company  was 
registered  on  February  12th,  with  a  capital  of  £.500,  in  £1  shares,  to  take  over 
the  boainess  of  the  Cantie  Switch  Co.,  carried  on  by  H.  W.  Cox  at  Mount 
Street,  Nottingham,  and  to  carry  on  the  business  of  electrical  engineers,  elec- 
tricians and  contractors,  suppliers  of  electricity,  manufacturers  of  electric 
apparatus,  i&c.  The  subscribers  (with  one  share  each)  are:— W.  F.  Cox, 
Tavistock  Chambers,  the  Market  Place,  Nottingham,  solicitor  ;  H.  W.  Cox,  C7, 
Mount  Street,  Nottingham,  electrical  engineer.  Private  company.  H.  W.  Cox 
is  the  first  director.    Registered  ofBce.  G7,  Mount  Street,  Nottingham. 

Honiton  and  District  Electric  Supply  Co.,  Ltd.  (120,319). 

— This  bompany  was  registered  on  February  17th,  with  a  capital  of  £7,000  in 
£1  shares,  to  carry  on  at  Honitou  and  eUewhere  in  Devonshire  the  busineit  of 
nn  electric  aupply  company  In  »l)  Iti  branchet,  Knd  to  take  a  trchnffsr  pf  All  th» 


rights,  privileges,  liabilities  and  obligations  conferred  or  imposed  upon  J.  A. 
Purves  and  W.  T.  Pui-ves,  of  Expter,  by  the  Corporation  of  Honiton,  under  an 
agreement  dated  October  4th,  1911.  The  subscribers  are  :  —  C.  Harding,  Bur- 
wood,  Honiton,  draper,  200  shares  ;  8.  Cox,  The  Gables,  Honiton,  gentleman, 
.50  shares;  J.  A.  Purves,  6,  Pennsylvania  Park,  Kxeter,  G.E.,  SO  shares;  C.  P. 
Slade,  High  Street,  Honiton,  engineer,  25  shares;  C.  N.  Tweed,  Kingslea, 
Honiton,  solicitor,  25  shares  ;  H.  L.  Rundle,  Holyshule,  Honiton,  solicitor, 
20  shares;  J.  A.  S.  Altham,  The  Central  Garage,  Honiton,  motor  engineer, 
5  shares.  Minimum  cash  subscription,  3,.500  shares.  The  number  of  directors 
is  not  to  be  less  than  three  or  more  than  seven  :  the  first  are  G.  Harding 
(chairman),  S.  Cox,  J.  A.  Purves,  C.  P.  Slade  and  C.  N.  Tweed;  (lualitication, 
250  shares ;  remuneration  as  fixed  by  the  company.  Registered  office,  High 
Street,  Honiton. 

Spanish   and  General    Wireless   Trust,   Ltd.    (120,299).— 

Registered  February  16th,  by  Coward  &  Hawksley,  Sons  &  Chance,  30, 
Mincing  Lane,  E.G.  Capital,  £350,000  in  £1  shares.  Objects :  To  acquire, 
hold,  sell  and  turn  to  account  shares,  stocks  and  securities  of  any  wireless  or 
other  telegraph  company  carrying  on  business  in  business  in  Spain  or  elsewhere, 
&c.  The  signatories  (with  one  share  each)  are :— H.  W.  Allen,  51,  Braxted 
Park,  Streatham,  S.W.,  company  secretary  ;  A.  S.  Birch,  24,  Goldsmith  Road, 
Leyton,  private  secretary ;  G.  E.  Turnbull,  Charing  Cross  Hotel,  B.W.,  elec- 
trical engineer;  H.  W.  Cornby,  84,  Cecile  Park,  Crouch  Hill,  N.,  assistant 
secretary;  G.  Pells,  29,  King's  Road,  Leytonstone,  private  secretary;  C.  J. 
Ketteridge,  514c,  Wandsworth  Read,  Clapham,  S.W.,  transfer  clerk  ;  R.  U.Hill, 
141,  Winchester  Road,  Higharas  Park,  Essex,  transfer  clerk.  Minimum  cash 
subscription,  seven  shares.  The  first  dii'ectors  (to  number  not  less  than  three 
or  more  than  seven)  are  to  be  appointed  by  the  signatories.  Qualification,  £iCO  ; 
remuneration,  £400  each  per  annum,  and  a  percentage  of  the  profits.  Registered 
office,  Watergate  House,  York  Buildings,  Adelphi,  W.C. 

G.  M.  Boddy  &  Co.,  Ltd.  (120.246).— This  company  was 
registered  on  February  14th,  with  a  capital  of  £1,000  in  950  preference  shares 
of  £1  each,  and  1,000  ordinary  shares  of  Is.  each,  to  take  over  the  business  of 
an  electrical  engineer,  factor  and  agent  for  the  sale  of  electric  lamps  and 
other  electrical  appliances  and  apparatus  carried  on  at  8,  Leadenhall  Street, 
E.G.,  by  G.  M.  Boddy  as  G.  M.  Boddy  &  Co.  The  subscribers  (with  one 
jireference  share  each)  are  :— G.  M.  Boddy,  8,  Leadenhall  Street,  E.G.,  elec- 
trical engineer;  H.  G.  H.  Wilkinson,  166,  Melrose  Avenue,  Cricklewood,  N.W., 
gentleman.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five  ;  the  first  are  G.  M.  Boddy  and  H.  G.  H.  Wilkinson  (both 
permanent);  qualification,  one  share.  Registered  by  Adkin  &  Son,  15,  Dow- 
gate  Hill,  E.G. 

A.  Richmond  Turner  &  Co.,  Ltd.  (8,1.53). — This  company  was 

registered  in  Edinburgh  on  February  15th,  with  a  capital  of  £1,000  in  £1 
shares,  to  acquire  and  carry  on  the  business  of  Albert  R.  Turner  &  Co., 
electrical  engineers,  676,  Eglington  Street,  Glasgow.  The  subscribers  (with 
one  share  each)  are  :  A.  A.  R.  Turner,  676,  Eglington  Street,  Glasgow,  electrical 
engineer ;  P.  Evans,  100,  Bothwell  Street,  Glasgow,  commission  agent. 
Private  company.  A.  R.  Turner  is  the  first  director.  Registered  by  John 
Oswald  &  Sons,  Edinburgh. 


CITY    NOTES. 


Westminster  Electric  Supply  Corporation,  Ltd. 

The  directors'  report  for  1911,  announces  that  Lord  Suffield,  while 
still  retaining  a  seat  at  the  board,  has  resigned  the  chairmanship, 
and  Mr.  J.  Browne  Martin  has  been  appointed  in  his  place.  The 
directors  report  the  death  of  Mr.  Edmund  Boulnois,  who  had  served 
as  a  director  for  23  years.  Mr.  Montagu  Gluckstein  has  been  elected 
to  the  vacancy.  The  supply  of  current  has  increased  from  the  equi- 
valent of  about  33,800  KW.  to  the  equivalent  of  about  35,460  KW. 
The  length  of  roadway  in  which  continuous-current  mains  have 
been  laid  now  exceeds  90  miles,  making  about  361  miles  of  ways,  into 
whichupwardsof  273  miles  of  copper  (strip  and  cable)  has  been  drawn. 
In  addition,  six  miles  of  trunk  mains  (3.5  miles  of  ways)  are  laid  in  the 
company's  area  to  connect  the  stations  with  the  Central  Electric 
Supply  Co.'s  station  at  St.  John's  Wood.  An  interim  dividend,  at 
the  rate  of  10  per  cent,  per  annum  on  the  ordinary  shares,  and 
the  dividend  on  the  4i  per  cent,  preference  shares  for  the  half-year 
ending  June  30th,  1911,  have  been  distributed.  After  allowing  for 
depreciation,  sinking  fund  and  other  charge",  the  net  balance  is 
£47,29(>,  from  which  must  be  deducted  the  second  half-year's  divi- 
dend on  the  preference  shares,  which  absorbed  £10.788,  leaving  a 
balance  of  £36,.")02.  Out  of  this  the  board  recommend  the 
payment  of  a  dividend  at  the  rate  of  10  per  cent,  per  annum,  less 
income-tax,  for  the  past  half-year,  carrying  forward  £10,607. 

Units  sold  . .         . .         . .         . .     18.0)9,133  )    „  .   ,  ,„  ™  ^„ 

„       used  on  works,  &c 459,935,     -lotal  18,509,0()8 

KW,  on  circuit,  December,  1911     . .  35,337 

The  meeting  is  called  for  February  28th. 


British  L.  HI.  Ericsson  Manufacturinj*;  Co.,  Ltd,— 

The  annual  meeting  was  held  yesterday  in  London.  The  report, 
which  was  adopted,  showed  that  the  result  of  last  year's  working 
was  a  net  profit  of  £27,144,  or  27  per  cent,  on  the  capital,  after 
heavy  depreciation  of  the  capital  assets.  We  shall  refer  to  the 
mattJer  more  fully  next  week. 

Tyneside    Electrical    Development   Co.,    Ltd.  —  A 

further  dividend  of  10  per  cent,  is  recommended,  making  the  usual 
distribution  of  1.')  per  cent,  for  the  year. 

Para  Electric  Railways  and  Li^litin^  Co.,  Ltd.— 

A  final  dividend  is  to  be  paid  of  £.">  per  cent,  on  the  ordinary  shares, 
making  10  per  cent,  for  the  year,  the  same  as  for  1910. 

Scarborough  Electric  Supply  Co.,  Ltd. — The  direc- 
tors' report  states  that  after  placing  £1,000  to  depreciation,  there  is 
a  balance  on  revenue  account  of  £3,242,  and  the  directors  recommend 
a  dividend,  free  of  income-tax,  at  the  rate  of  3  per  cent,  for  the 
year,  leaving  £242  to  be  carried  forward.  During  the  year  2,849 
30-watt  lamps  (equiv.)  were  added,  making  114,187.  The  units 
supplied,  including  300,000  for  the  tramways,  were  8.59,853,  an 
increase  of  26, 974.  Metallic-filament  lamps,  which  at  first  tended 
to  reduce  receipts,  are  now  attracting  a  eufflcif^nt  aumber  of  new 
ponsumen  to  oounteract  thin  Rdverse  efftict, 
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South  Metropolitan  Electric  Light  and  Power 

Co,,  Ltd, 

In  the  directors'  report  for  the  year  ended  December  i^lHt,  11)11- 
t!.e  revenue  account  BhowB  a  credit  balance  of  £S  1,072,  which, 
with  £1,243  broupht  forward,  makes  a  total  of  £32,315.  Aft«r 
deducting-  £11,740  for  interest  on  debenture  stock  paid  and  accrued, 
and  for  other  interest,  £5,004  for  interim  dividend  paid  on  the 
7  per  cent,  cumulative  first  preference  shareH,  and  £l,.'i00  for 
interim  dividend  paid  on  the  6  per  cent,  climulative  second  pre- 
ference shares,  there  remains  a  balance  of  £14,071.  The  directors 
recommend  jjayment  of  a  final  dividend  to  December  3l8t,  upon  the 
7  per  cent,  cumulative  first  preference  share.s,  requiring  £.'5,004  ; 
linal  dividend  to  December  31  st,  upon  the  i>  per  cent,  cumulative 
second  preference  shares,  £1,.500  :  placing  to  credit  of  depreciation 
account,  £3,000  ;  to  credit  of  preliminary  expenses,  £1,500;  the 
balance  of  £3,0(>7  to  be  carried  forward.  The  following  compara- 
tive figures  show  the  progress  of  the  company's  business  : — 


Lamps  (3!> 

■watt). 

No.  of 

Oroaa 

Expondi- 

Net 

Year. 

Connected. 

Inc. 

consumers. 

revenue. 

ture. 

revenue, 

Iil07 

KiO  .'ISO 

1.5,668 

.3,88.') 

£43,302 

jE16,2.*V1 

£27,068 

lyOH 

177,(i28 

17,248 

3,649 

42,954 

15,978 

26,976 

1H09 

191.302 

l.S,r>74 

3,916 

41,847 

10.465 

2.5,382 

1910 

208,04(i 

16,744 

4.30.''. 

44,087 

17,678 

27,009 

mi 

2:)0,191 

22,145 

4,697 

.51,614 

20,.54l 

31,072 

The  comi)any'3  showroom  has  been  much  appreciated  by  con- 
sumers, and  has  assisted  the  development  of  the  business  generally. 
The  West  Kent  Electric  Co.'s  business  is  steadily  developing.  A 
further  £10,000  4i  per  cent,  first  mortgage  debenture  stock  has 
been  issued  during  the  year.  The  dividend  warrants  will  be  posted 
on  Tuesday,  27th  inst. 


National  Electric  Supply  Co.,  Ltd.,    Preston,— A 

general  meeting  of  shareholders  was  held  on  February  15th,  Mr.  J. 
Booth  presiding.  Dividends  of  4  per  cent,  on  preference  shares  and 
4p.  on  each  ordinary  share  (the  latter  making  7s.  for  the  year)  were 
declared.  The  Chairman  moved  the  adoption  of  the  report,  and 
said  that  £3,000  had  been  spent,  chiefly  on  mains  for  new  custom 
and  on  additions  to  the  high-tension  plant,  to  enable  the  company 
to  deal  economically  with  the  growing  demand  for  alternating 
motors.  They  had  paid  £2,881  for  local  rates,  and  had  lodged  an 
appeal  against  their  assessment.  Unless  a  settlement  was  arrived 
at,  they  must  seriously  consider  making  future  additions  to  their 
plant  outside  the  borough  boundary.  Owing  to  the  use  of  metallic 
lamps,  the  revenue  from  lighting  had  been  reduced,  consumers 
saving  from  50  per  cent,  to  70  per  cent,  in  their  bills  by  these  lamps. 
The  report  was  adopted. 

Bruce  Peebles  &  Co.,  Ltd, — The  directors'  report,  to 
which  we  made  brief  allusion  last  week,  and  which  comes  before 
the  annual  meeting  at  Edinburgh  to-day  (Friday),  says  that  further 
unsecured  debentures  amounting  to  £10,841,  and  shares  amounting 
to  £18,403,  have  been  issued  in  accordance  with  the  scheme  of 
reconstruction.  The  liquidation  of  the  old  company  is  completed, 
and  a  petition  is  being  presented  to  the  court  for  the  discharge  of 
the  liquidators.  The  results  for  the  year  show  an  improvement  of 
£7,629,  as  compared  with  the  previous  year.  The  profit,  after 
deducting  maintenance,  general  charges,  expenses  of  administration, 
and  the  interest  paid  on  the  mortgage  debentures  and  accrued  on  the 
unsecured  debentures,  is  £354  for  the  year.  No  material  improve- 
ment has  been  shown  in  trade  conditions  during  the  year,  but 
continuous  attention  having  been  given  to  the  extension  of  the 
business  both  at  home  and  abroad,  the  gradual  progress  of  the 
business  is  reflected  in  the  present  accounts. 

Crossley  Bros.,  Ltd, — The  directors'  report  for  1911 
shows  that  the  amount  to  the  credit  of  revenue  account  is  £83,002. 
After  paying  5  per  cent,  on  the  preference  and  4  per  cent,  on  the 
ordinary  shares  for  the  year,  £10,000  is  placed  to  the  reserve  fund, 
and  the  balance  of  £30,020  is  carried  forward.  The  decrease  in  profits 
is  due  to  the  serious  labour  troubles  experienced  during  the  year 
and  the  consequent  reduction  in  the  output.  The  directors  regret 
the  death  of  their  late  chairman.  Sir  William  Crossley,  Bart. 
Three  members  of  the  staff,  Mr.  Joseph  James  Carter,  Mr.  James 
O'Hanlon  and  Mr.  W'ilfred  L.  Webb,  were  appointed  directors  in 
July  last. 

Mather  &  Piatt,  Ltd. — The  directors  have  declared  a 
dividend  on  the  ordinary  shares  at  the  rate  of  10  per  cent,  per 
annum,  with  a  bonus  of  2  per  cent.,  free  of  income-tax,  less  the 
interim  dividend  of  5  per  cent,  already  paid. 

British  Engine,  Boiler  and  Electrical  Insurance 

Co.,  Ltd.— The  report,  as  published  in  the  Financier,  states  that 
the  accounts  for  the  year  to  December  31st  show  a  disposable 
balance  of  £22,125,  including  £1,497  brought  forward.  A  dividend 
of  5s.  per  share  (£3  paid  up)  was  paid  in  July,  absorbing  £5,100. 
The  directors  now  recommend  a  final  dividend  of  5s.  per  share  and 
a  bonus  of  3s.  per  share,  less  tax,  absorbing  £7,664,  placing  £7,000 
to  the  reserve  (tiaking  the  same  £83,000),  leaving  to  carry  forward 
£2,091. 

Bournemouth  and  Poole  Electricity  Supply  Co,, 

Ltd.— The  directorse  announce  a  further  dividend  of  8  per  cent., 
making  5i  per  cent,  for  the  year  1911, 


London  Electric  Supply  Corporation.  Ltd. 

TnK  directors'H  report  for  the  year  ended  D'-ciember  31fit.  1911, 
states  that  the  profit  for  the  year  is  £t;i.412,  against  £5:^,225  last 
year.  To  this  is  added  £3,660  brought  forward,  leas  interest  on 
temporary  loan,  viz..  £11.''».  making  a  total  of  £64,958.  Out  of 
this  the  interest  on  deVientnre  stock  to  December  Slst,  viz.,  £1.'^,494, 
hart  Ijeen  paid,  leaving  a  balance  of  £49,163  to  be  appropriated. 
The  board  recommend  a  dividend  of  6  per  cent,  on  the  preference 
shares  (of  which  an  interim  dividend  of  3  j»er  cent,  was  paid  on 
K«-ptember  1-^t,  1911;  viz.,  t;26,9"2  :  a  divicJend  of  2i  per  cent,  on 
the  ordinary  shares,  £8,325  :  to  reserve  naujunt  'making  £77,."i0<J), 
£5,000;  to  contingencies  account  (making  £lO.O<y»)-  £',000; 
carrying  forward,  £4,M6.  The  supply  has  been  efficiently  main- 
tained during  the  year.  The  anita  sold  were  20.476,982,  as  against 
13,538,124  last  year  ;  the  total  costs  per  unit  sold  being  'S-'d.,  as 
against  r03d.  last  year-  a  reduction  of  21  per  cent.  The  power 
supplied  for  traction  purpo-es  shows  73  per  cent,  increase,  while 
the  power  supplied  for  industrial  purposes  shows  S7  per  cent. 
increase  over  last  year.  The  capital  expenditure  for  the  year  was 
£73.022,  and  was  principally  for  new  plant  and  mains  in  connection 
with  the  contract  for  the  -supply  of  power  to  the  London,  Brighton 
and  South  Coast  Railway  Co.,  and  to  deal  with  the  exten^^ion  of  the 
electrification  of  their  suburban  sjxtem  now  proceeding.  The 
plant  and  machinery  have  been  maintained  out  of  revenue,  and 
are  in  efficient  condition.  The  meeting  is  to  be  held  to-day 
(Friday). 

Kensington  and   Rnightsbridge  Electric  Lighting: 

Co.,  Ltd.  -The  directors"  report  for  the  year  191 1  states  that  the 
renewal  and  reserve  fund  account  now  stands  at  £106,615,  being  an 
increase  of  £10,531  over  the  amount  of  the  account  at  the  end  of 
the  previous  year.  After  providing  for  the  amount  placed  to 
renewal  and  reserve  fund  account,  and  after  paying  the  dividends 
on  the  6  per  cent,  first  preference  shares  to  June  30th,  1911,  on  the 
5  per  cent,  second  preference  shares  to  September  30th,  1911,  and 
an  interim  dividend  at  the  rate  of  S  per  cent,  per  annum  on  the 
ordinary  sharts  for  the  first  half  of  the  year,  the  balance  standing 
to  the  credit  of  the  net  revenue  account  for  1911  is  £9,055.  Of 
this  sum  £1,500  has  been  appropriated  to  the  payment  of  the  first 
preference  dividend  to  the  end  of  the  year,  and  £625  has  to  be  set 
aside  to  meet  the  portion  of  the  di\-idend  on  the  second  preference 
shares  accrued  to  the  same  date.  It  is  proposed  to  pay  out  of  the 
balance  of  £6,930  a  further  dividend  on  the  ordinary  shares  at  the 
rate  of  Id  per  cent,  per  annum,  for  the  past  half-year,  making,  with 
the  interim  dividend  paid  on  August  1 1th,  9  per  cent,  for  the  year. 
This  will  leave  £  1,680  to  be  carried  forward.  The  meeting  will  be 
held  on  February  29th  at  Brompton  Road. 

Bristol  Tramways  and  Carriage  Co.,  Ltd.— sir  Geo. 

White  presided  at  the  annual  meeting  held  on  February  14th.  In 
moving  the  adoption  of  the  report  (see  Electrical  Review. 
page  223),  be  said  that  the  receipts  of  the  tramways  department 
showed  an  increase  of  3i  per  cent.,  and  those  of  the  carriage  depart- 
ment advanced  by  20  per  cent.  The  traSic  expenses  increased  by 
£9,200,  and  the  general  expenses  decreased  by  £2.068.  Rates  and 
taxes  were  £13,465,  and.the  total  dividend  for  the  ordinary  share- 
holders amounted  to  £18,833.  There  would,  however,  be  a  con- 
siderable diminution  in  their  future  charges  for  city  rates,  owing  to 
the  recent  decision  of  the  Court  of  Appeal  that  tramways  paid  in 
the  same  proportion  as  the  railways.     The  report  was  adopted. 

Brompton  and  Kensington  Electricity  Supply  Co., 

Ltd. — It  is  announced  that  after  crediting  depreciation  account 
with  £6,063.  and  carrying  to  reserve  fund  £6,000  (raising  the  fund 
to  £30,000),  a  final  dividend  on  the  ordinary  shares  at  the  rate  of 
11  per  cent,  per  annum,  making  10  per  cent,  for  the  year,  tax  free 
is  recommended,  carrying  forward  £7.858. 

City  of  London   Electric  Lighting  Co.,  Ltd,— The 

directors  last  week  decided,  subject  to  the  completion  of  the  audit, 
to  place  £50,000  to  reserve,  and  to  recommend  a  dividend  of  12s. 
per  share,  being  at  the  full  rate  of  6  per  cent,  per  annum  on  the  pre- 
ference shares,  and  a  dividend  of  16s.  per  share,  being  at  the  rate  of 
8  per  cent  per  annum  on  the  ordinary  shares'.  On  account  of  these 
dividends,  6s.  per  preference  share  and  6s.  per  ordinary  share  was 
paid  in  September.  1911,  and  the  balance  remains  to  be  paid.  After 
payment  of  these  dividends  and  other  appropriations  there  will 
remain  about  £26.000  to  be  carried  forward.  The  total  dividend 
on  the  ordinary  shares  for  1910  was  7  per  cent. 

Lancashire  Tnited  Tramways  Co..  Ltd. — The  directoi-s 

report  that  the  receipts  amounted  to  £24.191,  leaving  a  net  profit  of 
£12,783  for  1911.  After  paying  the  interest  on  prior  lien  deben- 
ture stock,  £12,500,  the  bsdance,  £283,  is  carried  to  depreciation. 

Chatham  and  District  Light  Railways  Co.— Mr.  A.  R. 

Monks  presided  on  February  13th  at  83,  Cannon  Street,  E.G.,  over 
the  twenty-first  ordinary  general  meeting  of  the  above  company. 
On  the  motion  of  the  chairman,  seconded  by  Mr.  H.  C.  Lewis,  the 
report  (see  Electbical  Review,  page  186),  was  adopted  without 
discussion. 

Morthwich  Electric  Supply  Co,,  Ltd,— The  directoi-s 

have  declared  a  dividend  of  5  per  cent,  on  the  cumulative  preference 
shares,  and  3  per  cent,  on  the  ordinary  shares. 

Vulcan  Boiler  and  General  Insurance  Co.,  Ltd.— 

The  directois  have  declared  a  dividend  of  69.  per  share  and  2s.  per 
share  bonus. 
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Liverpool  Overheatl  Railway  Co. 

The  half-ySarly  meetinfj  of  this  company  was  held  on  February 
13th,  at  Liverpool,  Mr.  H.  C.  Woodward  presiding,  in  the  absence 
of  Sir  Wm.  Forwood,  who  was  unwell. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
El':ctkical  Rkview,  page  222X  deplored  the  rather  sudden 
death  of  their  colleague  on  the  board,  Mr.  George  H.  Robertson. 
Mr.  Robertson  was  one  of  the  promoters  of  the  coijipany,  and 
during  the  21  years  he  always  took  the  keenest  interest  in 
its  welfare.  As  one  of  the  promoters  of  the  line  he  could 
claim  to  be  one  of  the  pioneers  of  electric  traction  in  this 
country,  for  theirs  was  the  first  electric  railway.  The  adoption 
of  electric  traction  required  no  ordinary  courage,  and  also  know- 
ledge of  the  science  then  very  much  in  its  infancy  ;  but  Mr. 
Robertson  had  already  thrown  himself  enthusiastically  into  the 
promotion  of  the  telephone  system,  and  electric  traction 
therefore  strongly  appealed  to  him.  The  telephone  service,  which 
had  now  been  taken  over  by  the  Government,  would  remain  a 
monument  of  his  industry,  courage,  and  foresight,  for  to  him  more 
than  to  any  other  man,  the  success  of  the  great  enterprise  was  due. 
They  ventured  to  think  that  the  accounts  would  be  regarded  as 
satisfactory  and  encouraging.  The  gross  traffic  (rail  and  tram)  for 
the  half-year  showed  an  increase  of  347,206  passengers  repre- 
senting £2,451.  This  increase  was  general  in  all  classes  of  travel, 
and  was  due  to  the  improved  trade  of  the  port,  and  the  long  spell 
of  fine  weather  last  summer  ;  and  the  large  increase  was  carried  at 
an  extra  cost  of  only  £119.  Within  the  past  few  weeks  they  had 
carried  the  record  number  of  workmen  since  the  line  was  opened, 
their  earnings  per  workman  carried  being  r23d.,  compared  with 
1'2-id.  last  year.  The  average  value  of  all  their  passengers  was 
l"71d.  In  the  good  old  times,  before  they  were  worried  by  tramways, 
their  average  earnings  were  I'DSd.  If  they  could  have  maintained 
that  rate,  their  earnings  last  half-year  would  have  been  £4,127 
more  than  they  were.  There  were  some  small  increases,  and  some  small 
decreases  in  expenditure,  but  the  result  of  the  whole  showed  that 
they  had  carried  that  large  number  of  passengers  at  a  net  cost  of 
■082d.  per  passenger,  or,  roughly,  one-twelfth  of  a  penny  per 
passenger.  He  thought  that  reflected  great  credit  upon  the 
management.  They  had  placed,  as  usvial,  £1,500  to  the  credit  of 
their  renewal  fund,  which  now  amounted  to  £43,86G,  and  to  the 
credit  of  the  contingent  fund  £1,300,  with  £858  to  the  credit  of  the 
insurance  fund.  The  total  revenue  for  the  half-year  amounted  to 
£40,791.  Deducting  from  that  the  working  expenses,  £27,687,  they 
had  a  balance  of  £13,103.  Out  of  that  they  had  paid  interest  on 
their  mortgage  debentures,  £4,329,  leaving  £8,773  to  be  added  to 
the  amount  brought  forward,  £4,665,  which  left  available  for 
dividend  £13,439.  They  recommended  a  5  per  cent,  dividend  on  the 
preference  shares,  and  at  the  rate  of  2  per  cent,  per  annum  on  the 
ordinary  shares  of  the  company,  carrying  forward  £4,763.  They 
had  always  endeavoured  to  cultivate  good  relationships  with  those 
in  their  employ,  and  they  had  encouraged  them  to  go  direct  to  the 
board  if  they  had  any  grievance.  That,  however,  did  not  save  them 
from  trouble  during  the  general  strike  in  August  last,  but  they  were 
glad  to  say  that  one-sixth  of  their  staff  remained  loyal,  and  they  were 
able  to  conduct  a  modified  service.  This  dislocation  of  traffic  entailed 
some  loss  upon  them,  and  the  increases  they  had  granted  in  pay,  and 
alterations  in  the  conditions  of  their  service,  involved  an  increase 
in  their  expenditure.  The  board  were  in  the  habit  of  meeting  the 
shareholders  every  six  months,  and  he  did  not  think  the  prophets 
of  old  were  called  upon  to  prophesy  every  six  months  ;  and  if  they 
did,  it  was  in  cryptic  terms.  He  did  not  wish  to  prophesy.  They 
all  knew  Liverpool  as  well  as  he  did.  As  long  as  trade  was  good  in 
the  port,  their  railway  would  do  well.  The  new  Atlantic  dock  was 
making  rapid  headway,  and  the  construction  of  a  further  new  dock 
at  the  north-end  must  be  very  advantageous  to  them  in  bringing 
more  traffic  to  the  railway.  Since  the  close  of  the  year  their 
traffics  had  continued  to  expand  in  a  satisfactory  manner,  the 
weekly  increase  averaging  nearly  £  1 00. 

Me.  J.  E.  Anderson  seconded  the  motion  for  the  adoption  of 
the  report,  which  was  carried  unanimously  without  comment. 

Subsequently  an  extraordinary  general  meeting  of  the  company 
was  held  to  consider  a  new  issue  of  debenture  stock. 

Me.  H.  G.  Woodward,  who  again  presided,  moved  a  resolution 
authorising  the  directors  to  raise  £226,500  by  the  creation  and 
issue  of  4  per  cent,  debenture  stock  for  that  amount,  subject  to  an 
agreement  with  the  Mersey  Dock  Board.  He  explained  that  this 
was  no  new  burden  on  the  company.  Their  present  debentures 
expired  at  the  end  of  the  current  year,  and  the  Dock  Board  under- 
took to  guarantee  the  interest  on  the  new  debentures  if  from  any 
reason  the  railway  should  be  unable  to  meet  the  interest.  The 
new  debentures  would  practically  rank  as  security.  They  would 
be  permanent  stock  instead  of  terminable  debentures. 

Mr.  J.  E.  Anderson  seconded,  and  the  resolution  was  carried 
unanimously. 

Mersey  Railway  Co. 

Me.  J.  Falconer,  M.P.,  presided   at   Worcester  House,    E.G.,   on 
Friday,  over  the  half-yearly  meeting  of  this  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  227),  the  Chairman  said  the  outstanding  feature  of  the 
accounts  was  one  which  must  be  gratifying  to  everybody,  inasmuch 
as  for  the  first  time  in  the  history  of  the  company  they  had  been 
able  to  pay  the  interest  due  upon  certain  class  of  their  original 
debenture  stocks.  With  the  exception  of  the  new  debenture  stock 
raised  for  electrifying  the  railway  under  the  Act  of  1900,  this  was 
the  first  time  in  the  history  of  the  company  when  any  return  had 
been  made  upon  the  original  capital  provided  for  the  purpose  of 
constructing  the  railway.  This  was  a  thing  on  which  the  deben- 
ture-holders were  to  be  congratulated,  and  it  was  a  step  forward 


which  must  be  satisfactory  also  to  shareholders,  although  their  time 
for  receiving  a  dividend  had  not  yet  come.  In  order  that  the  share- 
holders might  see  what  the  progress  had  been  since  the  electrifica- 
tion of  the  line,  he  might  give  a  few  figures.  In  1900  they  had 
redeemable  debenture  stock  bearing  4  per  cent,  interest,  but  the 
period  for  the  redemption  of  which  had  gone  by.  They  also  had 
arrears  of  interest  upon  other  debenture  stocks  amounting  to 
£450,844,  and  the  company  was  in  the  hands  of  a  Receiver.  The 
Act  of  1900  was  introduced  for  the  purpose  of  dealing  with  the 
financial  situation  and  providing  the  capital  for  enabling  the  line  to 
be  worked  electrically.  They  found  the  capital  to  replace  the  redeem- 
able 4  per  cent,  stock,  and  also  the  money  to  electrify  the  line, 
and  the  results  of  the  electrical  working  had  been  very  striking  in 
every  respect.  They  completely  got  rid  of  the  steam  and  smoke 
which  made  the  tunnel  almost  offensive  as  a  means  of  travelling, 
and  they  had  now  a  perfect  atmosphere  both  in  summer  and  winter. 
Their  train  service  was  now  practically  one  of  three  minutes,  and 
as  a  matter  of  fact  they  ran  twice  the  number  of  trains  they  did 
under  steam  working.  Their  lifts  had  been  accelerated,  and  the 
result  was  that  in  the  half-year  they  were  dealing  with  they  had 
carried  7,383,000  passengers,  as  against  3,357,000  in  the  last  year  of 
steam  working — an  increase  of  4,000,000,  or  120  per  cent.  Their 
gross  revenue  had  increased  from  £29,470  in  the  last  half-year  of 
steam  working  to  £54,150,  an  increase  equal  to  8375  per  cent. 
The  expenditure  for  working  in  the  last  half-year  of  steam  working 
was  £28,282,  whilst  in  the  half-year  under  review  it  was  £30,190, 
or  only  65  per  cent.  more.  So  that  whilst  the  train  service  and 
the  traffic  had  doubled,  the  working  expenses  had  remained  prac- 
tically the  same  as  they  wei'e  under  the  old  conditions.  The  net 
revenue  during  the  last  half-year  of  steam  working  was  £1,188, 
whilst  during  this  half-year  it  was  £23,960.  At  the  same  time 
they  had  built  up  a  renewal  fund  amounting  to  £16,000.  The 
results  showed  that  the  system  of  working  and  the  policy  they  had 
pursued,  were  for  the  interests  of  the  public  and  of  the  shareholders. 
Since  electrical  working  had  teen  adopted  there  had  been 
a  continuous  progress  in  the  development  of  the  traffic,  but 
it  was  right  to  point  out  that  in  the  half  -  year  under 
review  there  had  been  a  slight  drop  ;  this  took  place  during  July, 
August  and  September,  when  they  had  to  contend  against  abnormal 
heat  and  the  railway  strike,  which,  as  everyone  knew,  was  more 
acute  in  Liverpool  than  anywhere  else.  In  September,  when  the 
railway  strike  passed  away,  they  rcbumed  their  normal  condition, 
and  the  succeeding  months  showed  an  increase  in  the  traffic.  This 
showed  that  the  districts  served  by  the  railway  were  being  steadily 
developed  ;  and  wnilst  he  did  not  care  to  prophesy,  still  he  was 
bound  to  say  that,  having  now  for  eight  years  had  continuous 
development,  they  saw  no  reason  why  there  should  be  a  different 
state  of  things  in  the  future.  So  long  as  they  continued  to  give 
the  excellent  service  they  did,  they  had  reason  to  believe  that  the 
growth  of  their  traffic  would  continue.  As  regarded  the  accounts, 
the  only  item  he  would  refer  to  was  the  proposed  expenditure  of 
£6,631  on  plant  during  the  current  half-year  and  succeeding  half- 
years.  The  plant  in  question  was  a  turbo-generator  of  800-KW. 
capacity.  At  the  present  time  they  were  working  with  three 
engines  of  1,200  KW.  each,  and  after  careful  consideration  by  the 
engineer  and  the  board  they  were  satisfied  that  it  would  be  a  sub- 
stantial advantage  to  have  the  new  generator,  as  it  would  effect  a 
considerable  economy  in  running  expenses.  He  hoped  that 
when  the  plant  was  fixed  they  would  find  that  the 
working  expenses  were  even  lower  than  in  the  old 
steam  days.  It  would  be  seen  that  the  board  had  paid 
the  full  interest  on  the  1866  debenture  stock  and  the  1871 
stock,  and  had  paid  £1  13s.  2^d.  on  the  1882,  1883  and  1885  stock, 
the  total  sum  utilised  being  £13,643.  He  thought  the  shareholders 
of  the  company  were  greatly  indebted  to  the  debenture-holders  for 
the  consideration  they  had  shown  in  the  past,  and  he  hoped  before 
long  the  shareholders  also  would  receive  a  dividend. 

Mr.  R.  Cooper  seconded  the  motion.^ 

Replying  to  questions  raised  by  Mr.  Shereett  and  Mr.  Sykes, 
the  Chairman  said  the  board  were  large  ordinary  shareholders. 
Personally,  his  own  interest  was  larger  in  the  ordinary  shares  than 
in  the  debentures.  It  would  require  the  earning  of  £l3,2o7  more, 
for  the  company  to  pay  the  full  dividends  on  the  whole  of  the 
debenture  stocks  before  the  preference  stock  received  anything. 
He  saw  no  reason  why  they  should  not  go  on  increasing  their 
earnings,  for  the  company  was  perfectly  capable  of  dealing  with  a 
large  increase  in  traffic.  That  was  one  of  the  advantages  of  elec- 
trical working. 

The  report  was  adopted. 


Dublin    and    Lucan    Electric    Railway    Co. — The 

half-yearly  meeting  was  held  at  Dublin  on  February  15th,  Mr. 
J.  W.  Hill  presiding.  The  directors'  report  showed  that  the  gross 
receipts  were  £3,960,  or  £47  less  than  in  the  corresponding  half  of 
1910.  The  expenditure  had  increased  by  £217.  After  providing 
for  debenture  interest,  there  was  an  available  balance  of  £1,124, 
out  of  which  the  dividend  on  the  5  per  cent,  preference  shares  was 
to  be  paid,  £102  being  allocated  to  pi-ovision  of  mechanical  stokers, 
£21  to  an  alternative  feed  water  supply  at  the  power  station,  £526 
being  carried  forwiird,  as  compared  with  £531  in  1910.  In  the 
course  of  his  remarks,  the  chairman  said  that  through  the 
mechanical  stokers  which  were  put  in  a  few  months  ago,  they  con- 
sumed about  80  tons  of  coal  less. 

Stock    Exchange    Notices. — Applications    have    been 

made  to  the  Committee  to  appoint  a  special  settling  day  in,  and  to 
grant  a  quotation  to,  Marconi's  Wireless  Telegraph  Co.,  Ltd. — 
Further  issue  of  22,989  7  per  cent,  cumulative  participating  pre- 
ference shares  of  £1  each,  fully  paid,  Nos.  727,012  to  750,000, 
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LaiiarkMhire  Tramways  Co. 

Mk.  a.  R.  Monks  (chairman)  presided  on  February  i;$th  at  the 
officcH,  83,  Cannon  Street,  K.C.,  over  the  twenty-first  ordinary  general 
meetinj;  of  the  above  company. 

The  Chairman,  in  movinp  the  adoption  of  the  report  (see  Ei-EC- 
TBiCAL  Review,  paf^e  226),  eaid  the  extension  to  New  Stevenston  was 
completed  and  opened  for  traffic  on  July  'M»t.  This  extension  cost 
,£10,(!80  and  also  involved  a  payment  of  £3,500  to  the  Bur[,'h  of 
Motherwell  towards  the  cost  of  buildinp  a  new  bridffe  over  the 
Calder.  Four  additional  cars  wen;  also  purchased  for  the  extension, 
at  a  cost  of  £2, TOO.  To  meet  part  of  this  capital  expenditure, 
£14,ti50  debentures  were  issued  at  £95  j)er  cent.,  the  discount  and 
expenses  of  the  issue,  aggregating  £7<;2,  being  written  off.  The 
traffic  receipts  showed  an  increase  for  the  first  half  of  the  year  of 
£320  and  for  the  second  half  an  increase  of  £2,250 — a  total  of 
£2,570.  The  increase  in  the  second  half  wa-s,  of  course,  mainly  due 
to  the  opening  of  the  New  Stevenston  extension.  Advertising  and 
other  sundry  revenue  items  were  also  in  excess  of  the  previous  year, 
which  made  a  net  gain  in  the  gross  revenue  of  £2,640.  Taking  the 
expenses,  their  power  costs  showed  an  increase  of  £230,  the  increased 
charges  being  due  to  the  additional  mileage  run.  but  the  other 
expense  accounts  were  all'lower.  Traction  expenses  were  £600  less, 
maintenance  charges  for  permanent  way  and  overhead  line  not 
being  so  heavy  as  in  the  previous  year.  There  was  a  small  saving 
in  parcels  expenses,  and  a  substantial  reduction  of  £530  in  general 
expenses.  The  increase  in  their  takings  and  the  reduction  in  the 
expenses  gave  them  an  improvement  of  £3,570  in  the  gross  profit, 
and  he  thought  they  would  agree  that  the  results  for  the  year  were 
highly  satisfactory.  The  board  had  added  £11,000  for  the  past  year 
to  reserve  for  depreciation,  and  interest  amounting  to  £1,555  had 
also  been  credited  to  the  reserve,  making  £51,815  at  credit 
as  at  December  31st.  £15,632  had  been  invested  in  first- 
class  securities,  and  the  balance  was  in  their  own  undertaking. 
After  writing  £849  off  cost  of  orders,  loose  tools,  kc,  £762  in 
connection  with  the  debenture  issue,  and  making  the  necessary 
reserves  for  local  authorities  and  for  additional  remuneration  to  the 
directors,  the  balance  allowed  for  payment  of  a  dividend  for  the 
half-year  at  the  rate  of  6^  per  cent,  per  annum  (making  6  per  cent, 
dividend  for  the  full  year),  and  left  £1,385  to  carry  forward.  In 
addition  to  their  wayleave  for  the  year  of  £2,890,  they  paid  £3,230 
for  local  rates,  a  total  payment  to  the  local  authorities  for  the  year 
of  £6,120.  As  mentioned  in  the  report,  the  Lanark  County  Council 
was  promoting  a  Bill  to  construct  tramways  from  Uddingston  to 
Bellshill  and  Mossend,  and  to  connect  up  with  their  lines,  and, 
further,  to  acquire  this  company's  undertaking  forthwith.  It  was 
their  intention  to  oppose  the  Bill,  and  they  were  satisfied  that 
Parliament  would  not  grant  the  powers  asked  for. 

Mr.  J.  F.  Nauheim  seconded  the  motion,  which  was  carried 
without  discussion. 

On  the  motion  of  Mr.  Watson,  it  was  agreed  : — 

That  the  remuneration  of  the  board  of  directors  be  at  the  rate  of  1,000 
guineas  per  annum,  to  be  divided  as  may  be  determined  by  them,  and  that 
they  shall  also  be  entitled  to  receive  in  each  year,  as  heretofore,  10  per  cent, 
of  the  net  profits  of  the  company  remaining  in  that  year  after  payment  of  a 
dividend  of  5  per  cent,  on  the  amounts  paid  on  the  share  capital,  such 
additional  remuneration  to  be  divisible  among  the  board  equally.  The  board 
shall  be  entitled  to  charge  and  be  paid  all  travelling  and  other  out-of-pocket 
expenses  incurred  in  the  discharge  of  their  duties. 


Tyneside  Tramways  and  Tramroads  Co, 

The  half-yearly  meeting  was  held  in  Newcastle-on-Tyne  on  Feb- 
ruary 13th,  Dr.  J.  T.  Merz  presiding. 

The  report  of  the  directors  showed  that  the  surplus  of  receipts 
over'expenses  was  £4,587,  plus  £620  brought  forward  from  last 
half-year,  making  a  total  to  the  credit  of  profit  and  loss  account  of 
£5,207,  and  after  deducting  interest  on  debentures,  loans,  kc, 
amounting  to  £962,  there  remained  an  available  balance  of  £4,244. 
The  directors  recommended  a  dividend  on  the  preference  shares  at 
the  rate  of  5  per  cent,  per  annum  (less  income-tax),  £601  ;  a  divi- 
dend on  the  ordinary  shares  at  the  rate  of  2§  per  cent,  per  annum 
(less  income-tax),  as  compared  with  1 4^  per  cent,  for  the  correspond- 
ing half-year  of  1910,  £1,674  ;  placing  to  the  credit  of  reserve  for 
renewals,  depreciation  and  other  contingencies  (thus  increasing  it 
to  £10,700),  £600  ;  setting  aside  for  the  reduction  of  registration 
and  formation  expenses,  &c.,  £180  ;  writing  down  the  Consols 
owned  by  the  company  to  present  market  value,  £817  ;  leaving  to 
be  carried  forward  £373.  The  dividend  paid  on  the  ordinary  shares 
for  the  whole  year  was  an  increase  of  i|  per  cent,  over  that  for  1910. 
The  traffic  receipts  show  an  increase  of  £2,150,  for  the  half-year, 
making  an  increase  for  the  whole  year  of  £2,983.  The  whole  of 
the  track,  overhead  line  and  rolling  stock  has  been  kept  in  thorough 
repair  during  the  past  year  out  of  revenue. 

The  Chairman  stated  that  the  increased  traffic  was  made  up  of 
£130  on  holiday  traffic,  £475  on  workmen's  traffic,  and  £2,378  on 
the  ordinary  traffic.  They  had  passed  the  record  of  1007,  when  the 
year's  receipts  were  just  above  £24,000.  Their  receipts  per  car- 
mile  had  been  8'87d.  against  7'95d.,  and  as  their  minimum  was 
7"24d.,  it  showed  that  they  had  made  considerable  progress.  Their 
costs  stood  at  5'99d.,  as  compared  with  5"81d.  Out  of  their  increased 
profits  they  had  paid  £1,004  more  for  dividends,  the  rate  being 
2  per  cent.,  as  against  H  per  cent,  for  the  previous  year.  They  had 
placed  £1,600  to  the  reserve,  as  against  £1,500.  They  had  written 
off  £381  expenses  in  opposing  the  Corporation  Bill.  They  had  also 
written  down  Consols  even  below  their  present  market  value — 
to  77^.  In  the  course  of  the  current  year  and  in  coming  years 
they  hoped  to  have  sums  to  invest,  and  they  would  be  invested 
where  they  would  be  get-at-able,  because  they  would  have  to 
anticipate  expensive  repairs  in  the  lines  and  cars,  which  would 
mean  caLing  upon  the  reserve  fund.    So  far,  for  the  present  year, 


the  increase  in  traffic  reccii/;.-,  wa.-,  *  1 30,  again.it  an  increaae  in  the 
corresponding  period  la.st  year  of  £1' 7.  How  that  would  go  on  it 
was  impossible  to  foretell.  They  did  not  view  the  future  without  some 
apprehension  that  their  regular  and  profitable  working  might  be 
disturbed.  But  it  was  impossible  to  make  any  forecast.  If  such 
disturbance  did  not  take  place,  they  looked  forward  to  the  future 
with  hope  that  they  would  have  bett^^r  returns  still. 

Mr.  (i.  E.  HEJiDER.soN  .seconded  the  report  and  aoconnts,  which 
were  adopted. 

On  the  motion  of  the  Chairman,  seconded  Vjy  Lord  AkmstB' 
the  dividends  were   carried  in  accordance  with  the  report, 
retiring  directors  and  auditor  were  reappointed. 


City  of  Buenos  Ayres  Tramways  Co.  (190+),  Ltd. 

This  company's  meeting  was  held  on  Thursday  last  week  at 
Winchester  House,  B.C.,  Mr.  John  H^aton  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  they 
followed  ^hose  of  previous  years  so  closely  that  he  did  not  think 
they  would  have  any  hesitation  about  adopting  them.  The  two 
important  matters  which  they  had  now  to  consider  in  connection 
with  the  company  were,  first,  whether  the  annuity  receivable  from 
the  Anglo-Argentine  Co.  had  been  regularly  paid,  and  secondly,  as 
to  whether  the  amortisation  funds  had  been  sufficiently  maintained. 
As  regarded  the  first,  it  was  always  a  sati'ifaction  to  him  to  be  able 
to  refer  to  the  increased  security  that  they  got  for  their  annuity. 
When  they  first  proposed  the  fusion  scheme,  the  security  was  con- 
sidered quite  ample.  It  was  then  £70,000  a  year,  and  the  revenue 
of  the  Anglo-Argentine  Co.  was  £250,000.  The  revenue  of  the 
latter  company  had  increased  very  largely,  and  for  last  year  it  had 
amounted  to  no  less  than  £900,000,  against  which  their  annuity  of 
£70,000  a  year  was  a  first  charge.  As  an  instance  of  the  enormous 
resources  of  the  Anglo- Argentine  Co.,  he  might  mention  that  the 
general  manager  was  over  here  a  short  time  ago,  and  in  the  course  of 
conversation  he  told  him  (the  chairman)  that  he  believed  that  next 
year  they  would  be  able  to  pay  the  annuity  out  of  the  advertisements 
on  the  cars.  As  regarded  the  amortisation  funds,  they  had  the  written 
assurance  of  the  auditors  that  they  had  been  fully  maintained. 
The  amount  they  placed  to  the  general  amortisation  fund  was  a 
little  less  than  last  year,  but  the  explanation  was  quite  satisfactory. 
During  the  year  two  leases  upon  their  properties  fell  in,  and  they 
had  to  make  new  contracts,  and  in  one  case  a  new  tenant  had  to 
be  found.  That  was  done,  and  it  would  be  a  satisfaction  to  them 
to  know  that  the  new  rents  they  would  obtain,  would  l>e  consider- 
ably in  excess  of  those  they  received  before.  That  improvement 
would,  of  course,  be  for  the  benefit  of  the  amortisation  funds. 
They  had  already  paid  three  quarterly  dividends,  and  they  proposed 
now  to  pay  the  balance  of  Is.  3d.  per  share. 

Mk.  E.  H.  Woods  seconded  the  motion,  which  was  carried 
unanimously. 


Bath  Electric  Tramways.  Ltd. 

In  their  report  the  directors  state  that  the  traffic  receipts  show  an 
increase  of  £1,462,  compared  with  those  of  the  previous  year.  The 
earnings  for  the  past  five  years  are  : — 1907,  £41,452  ;  1908,  £38,395  ; 
1909,  £40,136  ;  1910,  £42,372  ;  1911,  £43,334.  The  efficiency  of 
the  company's  system,  including  the  permanent  way,  rolling  stock 
and  plant,  has  beem  fully  maintained.  The  acquisition  of  the  site 
adjoining  the  power  station,  with  the  foundry  erected  thereon, 
which  was  referred  to  in  last  year's  report,  has  been  fully  justified 
by  results,  the  orders  in  hand  at  the  present  time  keeping  the  plant 
fully  occupied.  After  charging  the  expenses  of  ojieration  and 
administration  for  the  year  ended  Decem^r  31st,  1911,  there 
remains  a  balance  of  £15,392,  plus  £6,697  brought  forward,  a  total 
of  £22,088.  From  this  has  to  be  deducted  £6,037,  interest  on  4^ 
per  cent,  first  mortgage  debenture  stock,  paid  and  accrued  to  date  ; 
£1,000,  fourth  instalment  of  sinking  fund  for  first  mortgage  deben- 
tures ;  £1,163,  interest  on  loans  ;  £3,750,  dividend  on  the  preference 
shares  for  the  year  to  December  31st,  1911,  paid  July  1st,  1911,  and 
January  1st,  1912,  a  total  of  £11.960.  leaving  a  balance  of  £10,138, 
which  the  directors  recommend  should  be  carried  forward  pending 
the  repayment  of  the  loan,  now  reduced  to  £22,650.  The  year  has 
been  a  record  one  in  the  history  of  the  company,  and  the 
marked  increase  in  the  carry  forward,  which  was  £10.138 
this  year,  as  compared  with  £6,697  last  year,  an  in- 
crease' of  no  less  than  £3,441.  Th"  figure  in  1909 
was  £3,964.  In  both  the  matter  of  the  balances  carried 
forward  and  the  annual  earnings  there  had  been  a  steady  and  satis- 
factory progress.  Expenses  at  Bath  in  1911  show  an  increase  of 
about  £900  upon  1910.  the  total  being  £26,974.  Power  ex^^enses 
accounted  for  £3,699,  as  compared  with  £3,536.  Operating,  in- 
cluding petrol,  wages,  kc.  amounted  to  £12,662,  as  compared  with 
£12,636.  Repairs  and  renewals  were  about  the  same — £5,534,  as 
against  £5,333.  Management  expenses  advanced  from  £2,257  to 
£2,522.  Rents,  rates  and  taxes  and  insurance  accounted  for  £1,568, 
against  £1,394,  and  parcels  cost  £989,  as  against  £908. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Over  the  whole  of  the  markets  has  been  hanging  the  cloud  of  the 
possibility  of  a  coal  strike.     The  fear  of  what  might  happen,  were 
a  national  stoppage  to  take  place,  held  business  in  a  close   grip. 
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Everybody  waa  afraid  to  launch  out  into  frosh  connnitmcnts, 
When  the  rumour  got  round  that  the  Government  was  about  to 
move,  possibly  throuyrh  the  channel  of  the  Eipht  Hours'  Bill,  a 
better  sentiment  supervened  ;  but  until  something;'  more  definite  is 
known  than  is  available  as  we  write,  timidity  and  caution  ate  the 
characteristic  features  in  most  of  the  markets. 

Home  Railway  stocks  are  distingfuishcd  by  a  material  rise  in 
City  and  South  Loudon  Ordinary,  where  the  price  has  put  on  4  to 
;?2i  middle.  It  is  pointed  out  that  the  stock  has  been  overlooked 
in  the  rush  to  buy  Tube  issues  :  and.  moreover,  with  the  extension 
of  the  I'ndfrground  system,  the  City  and  .South  London  should 
benefit  with  the  rest  of  the  companies.  Moreover,  there  is  an  idea 
that  the  line  may  8f0  further  South.  Apart  from  this,  the  tendency 
has  been  moving  in  sympathy  with  that  prevailing  in  the  market 
for  steam  stocks.  Metropolitan  Consolidated  fell  1^,  and  Districts 
slumped  1.1.  while  I'nderground  Electric  Income  bonds  went  back  2. 
For  these  last  two  movements  the  reason  generally  assigned  was 
that  the  stale  bnlls  were  hastening  to  get  out  while  they  were  able 
to  do  so  at  decent  prices,  but  Districts  and  Metropolitans  shared  in 
the  recovery,  and  the  losses  on  balance  are  small.  The  Central 
London  trio  is  marked  ex  dividend  :  allowing  for  this,  the  Deferred 
stock  is  2  down,  and  the  Ordinary  IJ.  Great  Northern  and  City 
Preferred  Ordinary  went  back  ',,  and  a  similar  fraction  was  lost  by 
London  United  Tramways  Preference,  where  the  recent  buyers  are 
a  little  uneasy  at  the  failure  of  the  shares  to  go  ahead.  British 
Electric  Tractions  are  being  put  up  by  speculative  purchases,  the 
7  per  cent.  Preferred  being  most  favoured,  and  showing  a  rise  of  31  ; 
but  the  Deferred,  with  an  improvement  of  1 5,  attracts  a  certain 
amount  of  attention  from  those  who  like  a  low-priced  gamble. 
Metropolitan  Electric  Trams  are  hardly  so  good,  while  Potteries 
Ordinary  are  Yr.  np- 

A  number  of  the  English  Electricity  Supply  Companies  ha^e 
declared  their  dividends,  and  most  of  the  results  are  distinctly 
satisfactory.  City  of  London  rose  i  further  upon  the  announce- 
ment of  a  dividend  of  16s.  per  share.  Counties  are  no  less  than  a 
higher,  the  Preference  rose  i.  and  the  Second  Debenture  is  1  higher. 
There  are  improvements  in  Bournemouth  and  Poole  Ordinary, 
Chelsea  Ordinary,  Charing  Cross  Ordinary,  Brompton  Preference, 
and  Westminster  Ordinary,  while  London  Electric  Ordinary  are 
also  harder.  It  would  appear  that  those  who  are  interested  in  the 
industry  are  backing  their  faith  by  fresh  purchases  and  by 
persuading  their  friends  to  follow  the  same  course;  and  although 
the  aspirations  of  some  of  the  bolder  spirits  may  seem  at  the 
present  time  to  lean  to  the  side  of  optimism,  the  practical  fact  that 
f  o  many  of  the  shares  return  high  rates  of  dividend  at  the  present 
prices  is  sufficiently  attractive  to  induce  buying. 

Shawinigan  Water,  after  going  back  a  little,  was  strongly  sup- 
ported, and  the  net  gain  of  Ri  is  more  than  double  the  fall  which 
occurred  last  week.  Mexican  issues  are  still  rather  doubtful,  and 
quotations  tend  to  decline,  the  progress  of  the  "Revolution  "  being 
a  restraining  factor.  Sao  Paulo  Trams  have  recovered  their  fall, 
and  Rio  Trams  are  a  good  market,  the  two  classes  of  bonds  being 
in  considerable  demand.  Anglo- Argentine  Trams  First  Preference 
lost  i,  although  the  railway  strike  in  the  Republic  is  declared  to  be 
at  an  end.  City  of  Buenos  Ay  res  4  per  cent.  Debenture  has  been 
marked  up  54. 

British  Columbia  Electric  Railway  stocks  are  steady.  Business  in 
the  various  issues  in  this  section  continues  to  be  active. 

Manufacturing  shares  have  another  big  rise  in  Babcock  &  Wilcox 
Ordinary  as  one  outstanding  feature.  The  price  touched  7,  but 
reverted  to  6f,  this  showing  a  gain  of  1%,  and  dividend  anticipa- 
tions are  very  optimistic.  Willans  &  Robinson  Debenture  rose 
4  points  further,  while  both  classes  of  shares  held  their  improve- 
ments. Last  week's  gain,  too,  in  British  Westinghouse  Preference 
has  been  well  maintained  :  the  tip  to  buy  them  declares  that  the 
rise  is  by  no  means  over.  The  demand  for  the  shares  led  to  specu- 
lative purchases  of  the  4  per  cent.  Debenture  stock,  the  quotation 
for  which  has  put  on  4.  Even  now  the  6  per  cent.  Prior  Lien 
Debenture  yields  .5|  per  cent,  on  the  money,  and  the  4  per  cent. 
Debenture  at  64  pays  6i  per  cent.  Caslner-Kellaers  are  xs  lowtr, 
and  Dick,  Kerr  Preference  J^  higher. 

Marconi  shares  are  as  lively  a  market  as  ever,  and  after  touchirg 
4s  bid,  the  price  eased  oflE  to  4  J  upon  the  arrangement  of  the  Special 
Settlement  this  week  in  the  new  shares.  A  huge  speculative  posi- 
tion for  the  rise  was  disclosed,  and  the  bulls  in  some  cases  had  to 
pay  10  per  cent,  for  continuing  their  shares,  the  cfficial  making-up 
price  of  which  was  2-||  premium. 

There  has  been  a  further  setback  in  West  India  and  Panama 
Telegraph  Ordinary  shares,  and  the  market  professes  perplexity  as 
to  what  the  next  movement  is  likely  to  be.  Many  people  who  got 
cut  at  £5  and  over  are  standing  by  with  the  intention  of  repur- 
chasing when  it  seems  desirable,  for  there  is  a  widespread  opinion 
that  the  group  which  engineered  the  recent  boomlet  is  going  to  take 
the  shares  in  hand  again.  So  far  as  we  can  see,  there  need  be  no 
violent  hurry  to  buy  back  the  shares  just  yet,  but  it  is  all  very  much 
of  a  gamble,  and  the  price  might  be  run  up  to  5  before  one  could 
say  Canal. 

There  is  nothing  very  (xciting  on  foot  amongst  other  telegraph 
issues.  American  Telephone  and  Telegraph  capital  stock  is  IJ 
higher,  which  made  Anglo-American  deferred  brace  up,  and  the  two 
Mackay  Companies'  stocks  are  a  little  better  upon  the  issue  of  a 
good  report.  Eastern  Extensions  are  i  up.  Eastern  Ordinary 
gained  I.  The  Renter  rumours,  to  which  reference  was  made  here 
last  week,  have  brought  about  another  advance  in  the  shares,  which 
now  stand  at  11.  National  Telephone  Deferred  begins  to  rally  after 
ite  drop,  the  price  being  1  highe: . 


BLECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


""" 

Fort- 

Receipts (or 

No. 

Route 

LocalUy. 

night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

wkB. 

open. 

£ 

£* 

£ 

£* 

Inc. 

Aberdeen     .. 

Feb.  14 

3,504 

+ 

110 

87 

55,562 

+  8,255 

14-4 

Ayr 

„    17 

362 

+ 

2 

40 

12,340 

+      189 

8 

Bath  ..'      .. 

,.    14 

1.937 

— 

1 

7 

4,e02 

+      127 

14-76 

Birkenhead 

.,    18 

2,088 

■(- 

98 

46 

52,790 

+   1,979 

13-6t 

Birmingham  Corp. 

„    10 

19,654 

+  6,133 

45 

400,316 

+  87,910 

56-4 

Blackburn   .. 

„    14 

1,864 

— 

7 

46f 

£6,306 

+  4,170 

14-62 

Blackpool  Corp.    . . 

„    15 

683 

— 

ce 

,  . 

61,470 

+  7,824 

11-87 

Blackpool-Pleetw'd 

.,    17 

481 

+ 

83 

B 

1,733 

+        72 

8 

Bournemouth 

„    14 

2,738 

+ 

251 

46 

81,676 

+      846 

21-96 

Bradford 

„    10 

9,499 

— 

S9 

45 

246,013 

+ 14,766 

56 

i-2 

Brighton      . . 

„    18 

1,531 

+ 

m 

46^ 

47,405 

+  2,630 

9-5 

Bristol 

„    16 

11,769 

+  1,176 

•• 

41,822 

•• 

30-5 

" 

Brit.  Eleo.  Trac.  Co. 

Airdrie      . . 

„      9 

512 

+ 

105 

6 

1,565 

+      337 

8-65 

Barnsley  . . 

„      9 

453 

+ 

16 

1,023 

+        90 

Barrow 

.,      9 

£99 

+ 

3^3 

1,688 

+      441 

5-87 

Devonport 

..      9 

S92 

♦• 

74 

2,772 

+      3  8 

8-85 

Gateshead 

..      9 

1,938 

— 

45 

5.698 

+        74 

11-26 

~ 

Gravesend 

>.      9 

365 

+ 

29 

1,1(!3 

+      121 

6-5 

Greenock.. 

„      9 

1.827 

+ 

185 

3,770 

+      470 

7-26 

Hartlepool 

„      9 

404 

— 

1 

1,284 

+      117 

6-72 

Kidderminster  . . 

>,      9 

168 

— 

1 

488 

+        30 

t  Leamington 

,.      9 

244 

+ 

12 

764 

+        46 

Merthyr    . . 

,.      9 

366 

+ 

12 

1,075 

+       68 

3-9 

Metropolitan 

,.      9 

15,232 

4- 

822 

45,(.KH 

+  8,850 

23 

Middleton 

„      9 

495 

— 

52 

1,487 

-       70 

8-6 

Mid.Joint  Com'tee 

„      9 

6,620 

— 

19 

15,962 

+        92 

,  , 

Oldham — Ashton 

M        9 

1,017 

f 

12 

'* 

3,(120 

+      136 

9-18 

Peterborough    . . 

»      9 

220 

+ 

99 

627 

+        85 

6-81 

Potteries  . . 

„      9 

3,765 

+ 

128 

10,947 

+      468 

29 

Pothesay  . . 

„      9 

76 

+ 

2 

291 

+        37 

2-75 

Bouthport 

M        9 

410 

— 

8 

1,272 

+          5 

8-17 

S.  Metropolitan . . 

..      9 

1,234 

— 

N 

3,830 

+        51 

Swansea   . . 

,.      9 

2,500 

+ 

242 

6,218 

+      3i4 

12-5 

Tynemouth 

.,      9 

242 

— 

32 

747 

—       71 

3-76 

Weston-s-Mare  . . 

„      9 

47 

f 

2 

" 

145 

+        51 

8 

J  Worcester 

.,      9 

415 

+ 

1 

1,303 

+        25 

5-75 

Wrexham 

„      9 

177 

+ 

13 

517 

+        3U 

Yorks.  Wool.  Dist. 

.,      9 

18i3 

— 

t6 

5,752 

+        74 

17 

Miscellaneous    . . 

,.      9 

370 

— 

11 

1,123 

+        26 

Burnley 

„    17 

2,6C0 

+ 

2.8 

11-78 

Eurton-on-Trent  .. 

„     18 

525 

+ 

50 

1 3,168 

+   "721 

6-6 

Bury 

„    )8 

3,256 

+ 

82      46? 

68,7  4 

+  4,4  8 

M-."- 

Cardiff 

,.    17 

4,461 

t 

381 

46 

112,619 

+  8,255 

17-35 

Ohotham  and  Dist. 

„    15 

1,445 

-1- 

96 

7 

4,941 

-       75 

U-9c 

Cork 

.,     15 

818 

+ 

9 

7 

2,781 

+        22 

9-8a 

Croydon 

„      9 

2,7c  8 

— 

78 

45 

80,354 

+   5.205 

il-fi 

•7*5 

Darlington  .. 

„    17 

421 

♦■ 

48 

47 

10,b7o 

+      974 

4-87 

Darwen 

„    16 

449 

— 

6 

46 

12,251 

+      799 

rao 

Dover 

,.    10 

3J8 

+ 

81 

45 

11,416 

+  1499 

1-76 

Dublin 

„    15 

10,1 i7 

+ 

241 

35,1-9 

+  1,661 

54-2; 

East  Ham    . . 

„    17 

2,146 

+ 

182     46 

60,858 

+  3.220 

7-87 

Exeter 

„    16 

616 

+ 

i;4     46 

15,578 

+      991 

5-6 

Glasgow 

.,    17 

34,801 

— 

S9 

706,148 

+  i,7,4-0 

m 

•25 

Hastings 

..    !'> 

1,327 

— 

4 

, , 

,  , 

'      183 

19-3 

Huddersfleld 

..    17 

3,5f8 

+ 

116 

46 

88,219 

+  7,709 

2y> 

Hull 

.,    17 

5,848 

+ 

396 

46 

135,860 

f  7.6S8 

i4-l 

Ilkeston 

„    15 

234 

+ 

10 

46 

6,0.8 

f       145 

3-8 

1 1pswich 

.,    10 

320 

+ 

14 

4.'; 

19,8e0 

f   1,'25 

10-6 

Kilmarnock.. 

„    10 

27} 

+ 

5 

1-9 

6,399 

+      451 

4-2i 

Lancashire  Lnited 

„      7 

2,336 

(- 

28 

7 

7,779 

+        14 

39 

Leeds 

>-    17 

14.260 

+ 

785 

46 

847,t03 

+  23,016 

57-5 

Leicester     . . 

.,    '7 

5,' 23 

f 

f88 

,  , 

,  , 

•  • 

20 

Leith 

„    17 

1,136 

+ 

108 

39? 

25,'!71 

+  2,003 

8-72 

Liverpool     . . 

.,    10 

21,834 

+  1,23) 

5S 

67,445 

+  4,404 

llf? 

tL.C.O 

..      7 

77,727 

+ 

654 

4£f 

1,967,176 

+  97.053 

189-5 

London  United     .. 

„    17 

10,476 

+ 

106 

36,106 

+      710 

Lowestoft    . . 

„    17 

280 

+ 

17 

26 

3.297 

+        42 

8-6 

Manchester 

»    17 

80.662 

+ 1,336 

46 

747  910 

*■  87,242 

'05 

Newcastle    .. 

..    17 

8  262 

+ 

bm 

.  , 

198,132 

f  15,010 

31-3 

Newport 

„    17 

l,2i7 

— 

2 

46 

S2  521 

+   1,0^8 

7-i!f) 

Oldham 

„    18 

8C07 

+ 

1S8 

47 

90,587 

+  8.876 

38 

Pontypridd 

.,    17 

8C9 

+ 

81 

46 

19,163 

+        40 

55 

Portsmouth..  - 

„    )0 

8,020 

+ 

11 

45 

98,784 

+  f,97l 

lS-2£ 

Preston 

,.    14 

1,311 

+ 

43 

46 

35,501 

+  2,4„2 

10 

Rotherham..        .. 

„    15 

1,802 

+ 

48 

45 

31,780 

+  2,493 

12 

Balford 

„    12 

8  644 

— 

389 

45; 

220,990 

+  8.394 

41 

>  • 

BhefiUeld       . . 

„    20 

12  841 

+ 

783 

47; 

306,689 

+  19,381 

4U 

Boutbampton 

„    14 

2,109 

+ 

24 1 

46 

56.690 

f  6.PC2 

11 

Boutbecd-on-Sea  .. 

..    14 

847 

+ 

137 

46 

3l,f49 

+  4,747 

7 

South  Shields 

„    17 

1,114 

+ 

',9 

46 

i8,80l 

+  3,' 18 

10-36 

1  Swindon     . . 

„      7 

110 

+ 

12 

45^ 

7,261 

+     815 

8-7 

Tyneslde     . . 

.,     14 

797 

+ 

21 

7 

3,633 

+      153 

11 

Wallasey     .. 

,.    17 

18tfi 

+ 

45 

46 

50,580 

+  6.323 

8-72 

Walthamstow 

„    17 

1,253 

+ 

62 

46 

S4  232 

+  2,075 

» 

West  Ham  .. 

„      8 

4  830 

+ 

257 

45 

122  462 

+ 10,719 

16-S6 

Wolverhampton    ,. 

»     14 

1,820 

+ 

107 

46 

45,i74 

+  2,133 

35 

** 

Cen.  London  Rly. 

„    17 

10.078 

.^ 

422 

7 

85,899 

-  2,169 

6-83 

City  &  8,  Lon.  Rly, 
Dublin-Lucan  Rly. 

..    18 

6,787 

+ 

12 

7 

24,021 

—     649 

7-36 

„    16 

199 

_^ 

14 

7 

712 

+          1 

7 

G.N.  and  Ci'.y  Rly. 

„    J7 

8  424 

+ 

S4y 

7 

12,018 

+      798 

7 

L'pool  Overh'dRly. 

„    18 

2  943 

+ 

221 

7 

U',892 

+      7<9 

6-6 

Llandudno-Col.  Bay 

„    16 

241 

+ 

8 

114 

1,481 

+      151 

65 

Lond.  Eleo.By.  Co. 

..    17 

29,6S0 

-1  l.fO^ 

7 

105,195 

+  6,416 

31-36 

Mersey  Railway    . . 

H     17 

4  088 

+ 

128 

7 

14,614 

+      £86 

4-6 

Metropolitan  Rly. 
Met.  District  Rly, 

„    18 

88,946 

+ 

432 

7 

130,935 

+  1,9  8 

•J6'76 

»    17 

3S,8£0 

4  1,961 

7 

t8,e42 

+  4,689 

96 

Anglo-Argentine    .. 

»    18 

108,298 

+  4,868 

7 

851,616 

+  18  211 

,  , 

§Anokland   .. 

Jan.  19 

19  890 

+  1.761 

6A 

119,399 

+  9,814 

38-8 

Bombay  (B.E.T.)  . . 

..    19 

6,266 

+ 

671 

3" 

8,013 

+      £69 

•  « 

SBrisbane    . . 
Brit.  Columbia  Rly. 

Jan. 

17,084 

+  2,126 

, . 

•  ■ 

•  • 

, , 

,  , 

•  • 

•  • 

•  « 

Calcutta 

Feb.  17 

8,086 

+ 

752 

•  • 

•  • 

+  4,704 

•  • 

Cape  Electric  T.Ld. 

•  ■ 

,  , 

•  • 

,. 

•  • 

•  • 

•  • 

JKalgoorUe.W.A... 

Jan. 

2,884 

•  • 

, . 

•  • 

so-e 

ILisbon 

, , 

,  . 

.  . 

•  ■ 

,  , 

«  • 

Madras 

Feb.  16 

1518 

+ 

67 

e 

4  727 

+        71 

•  • 

gMontevldeo 

Jan. 

£5  061 

+  8106 

3 

90,768 

+  8,053 

•  ■ 

Peith  (W.A.) 

Feb.  16 

3  769 

+ 

467 

7 

13,166 

+  1,819 

39 

*  Compared  with  the  correspoDding  period  ol  1011. 
t  Inolndea  bone,  iteam  and  otbei  roceipti. 


i  One  week  only, 
I  One  monttii 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AXD   POWER   COMPANIES. 


NAMB. 


r 


Boumernmith  4  Poole,  Ord.     . . 

Do.     4i  %  Prrf 

Do.     Second  0  %  Pref. 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord.. . 

Do.    7  %  Cum.  Pref 

Central   Eleotrio  Supply,  4  %) 

OudT.  Deb,  I 

Chftring  Cross,  West  End  &  City 

Do.    >i  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
4i  %  C\::m.  Pref.  / 

Do.         Do.  4  %  Deb 

Chelsea, Ord 

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6  %Cum.  Pref 

Do.    5  %  Deb 

Do.    4}  %  Second  Deb. 
County  of  Durham,  5  %  First  | 
Mort.  Deb. ) 
County  of  London,  Ord 

Do.    6  %  Pref 

Do.    4A  %  Deb 

Do,    44%  Second  Deb 
Bdmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Stock 

or 
Share. 


10 

10 

10 

Stock 

5 

6 

100 

6 

6 


100 

6 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 

Stock 

Stock 

6 

6 

100 

6 

6 

100 

6 


Dlvl( 

1 
HendK 

for 

1910. 

1911. 

6, 

4, 

6t 

6 

H 

10 

It 

7 

7 

4 

4 

6 

6t 

4i 

44 

4 

44 

4 

4 

5 

4^ 

^ 

8 

6 

6 

6 

5 

H 

44 

5 

5 

6 

4+ 

6 

6 

Nil 

nS 

Nil 

? 

el 

6 

6 

^ 

8 

Closing 
Quotations 
Feb.  20tb. 


8*—    9*  xd 
103-  lljxd 
10 1  —102 
ft  —    84 

n-  H 

98  —101 

4i-    4gxd 

88-    4J 

m  —  96 
4i-    4a 
98  —101 
188-  14i 
12  —  13 
117  —121 

100  —103 

87  —  89 
9i—  10 
llj—  112 
107  -109 

101  —104 


Rise  I  Present 
+  or  ;   Yield 
FaU       P.O. 


n-  3j 

87-90 
4i—  5 
4|-    6J 

93  —  96 
6i-    7i 


+  i 
+  i 


+  i 
+"4 


+  i 
+  4 

+i 


£  t.  d. 
6  18  11 
4  14  9 
6  6  8 
4  8  8 
6  17  8 
4    4  10 

8  19    3 

^  14  3 
4  17    4 

6    9    1 

4  8 

5  5 
4  9 
4  19 
4  I'i 
4  2 
4  7 


4 
3 
1 
1 
4 
8 
6 

6  12    4 

5    0  0 

5    3  3 

4    2  7 

4  6  7 
Nil 
Nil 

5  0  0 

6  0  0 
4  17  7 
4  13  9 
6    4  2 


NAME. 


,  Btock  '  rw-jjo^j^       Clo«ing      ■  Rise   Preaen 
or     ;  Dl'<»e"<*^    Quotation.      +  or     Yield 
Share.!        '°'       j    Feb.  20th.        PaU       p.c. 


Kensington  &  Rnightsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  . . 
London  Electrie,  Ord 1 

Do.    6%  Pref 1 

Do.    4  ■;;^  First  Mort.  Deb.    .., 
Metropolitan  

Do.    4A  %Cura.  Pref 

Do.    ii%l  rst  Mort.  Deb.  . . 

Do.    34  %  Mort.  Deb , 

Midland   Electric  Corporation  1 
H  %  First  Mort.  Deb. ) 
Newcastle-on-Tyne  . .         . .  j 

Do.     5  %  Pref.,  Non-Cum.     . .  ] 
North  Metropolitan  Power  Sup- 1 

plji  6  %  Mortgages  (Red.)  j  j 
Notting    HiU,    6  %  Non-Cnra.  )  ' 
Pref. ; 

Oxford  1 

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref ; 

Do.    3*  %  Deb 

Smithfiefd  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . .  , 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord < 

Do.    5  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Westminster,  Ord,  . .        . .  1 

Do.    4i%  Cum.  Pref ' 


6 
Btock 
Stock 

a 

6 
Stock 
6 
5 
Stock 
Stock 

100 

6 
6 

100 

10 

6 
6 
6 

100 
6 
4 

100 
1 

100 
6 
6 

100 
6 
6 


1910.  1911. 
9         8+ 
4         4 


I 


44 

44 

a 

6    16 

4 

4     . 

6 

4» 

i 

i: 

44 

44| 

4 

4* 

6 

6     , 

6 

6 

1i 

6+ 

10 

10 

7 

1    1 

84 

84 

Nil 

2 

6 

5 

6 

6 

7 

7 

44 

44 

6 

6 

.? 

.s 

44 

■ 

44 

1 

6J-    7i 
92  —  95 
7d  —  »2 

U—    2        I  + 

48-    6 
8t)  —  91 

Si-    4i 

4i-     4? 
99  -101 
84-87 

95  —  97 

84-    4 
4  —    4i 

99  -102 

9i—  103 

6*-    6i 
7|-    81  xd 
6|—    7Jxd 
85  —  87 

98  —101 

97  —100 

2|^    ^ 
88  —  90 


I 


*  :  i. 

.643 
.443 
.699 
I     2  19  11 

.,600 
.48 

5  17 

4  17 
.46 
.40 


+  i 


4  13  9 

6    0  0 

5  11  1 

4  18  0 


5  9 
5  19 
4  16 
4    0 


I  6    3  I 

4  19  0 

6    4  6 

4  10  0 


6  0  0 
5  14  8 
4    6    P 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6%  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  1st  Mort,  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Eleo.  Lt.  and  P.  of  Coohabamba, ) 

6  %  Bonds  J 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  J 

Eleo.  Dev.  Ontario,  6   %    Ist) 

Mort.  Bonds  | 

Kalgoorlle  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do..  7%  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

7+ 

5 

5 

6 

100 

5 

5 

SlOO 

7 

7f 

$100 

7 

7 

1 

8 

St 

100 

6 

•  • 

100 

6 

6 

100 

6 

5 

$500 

5 

6 

10/- 

Nil 

1 

6 

6 

$500 

6 

6 

5 

,  , 

100 

6 

6 

6 

6 

$100 

4 

4t 

$100 

7 

7 

6 

6 

5i—    6 

eh—  7 

5'-    5J 
92i-  94^ 
llfi"— 120 
117  —121 

h-    1 
95  —  98 

91  —  93 


83 
95 


86 
97 


103  —105 
2g—    3J 

101  —103 
85  —  87 
85  —  87 

106J— 108i 
94?)  -  96| 


5    0    0 

+  J 

6    15 

4  15    3 

,  , 

5    5    3     1 

,  , 

5  16    8     1 

5  15    8     1 

,  , 

8    0    0 

5    2    0 

.. 

6    9    0    j 

.. 

5  16    3 

+1 

5    3    1 

•  • 

Nil 

,  , 

8    0    0 

•  • 

4  15    3 

'  * 

4  17    1 

-1* 

5  14  11 

4  12    0 

, 

6    9    0 

-  * 

5    .3    8 

1 
i 

■Monterey  Rly.  Light  &  Power,] 

5  %  Ist  Mort.  Deb.  j 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal,  ] 

5  %  1st  Mort.  Bonds  I 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5%  Deb.  Stock    .. 

Roy.  Eleo.  Co.,  Montreal,  4J  %  ) 

1st  Mort.  Deb.  [ 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    4i  %  Per.  Deb 

Toronto  Power,  4^  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 

Ist  Mort.  Deb.  j  : 
Victoria  Falls  Power,  Pref. 
West  Kootenav  Power  and  Lt.,  >  ; 
1st  Mort.  6  %  Gold  )  | 


100 

6 

6 

$100 

7 

8 

$500 

6 

.. 

Stock 

10 

1    Do. 

6 

6 

t    Do. 

6 

6 

100 

44 

44 

$100 

4 

6+ 

$500 

6 

6 

Stock 
1    Do. 

8 

t 

100 

6 

6    ' 

I      1 

Nil 

Hid.' 

too 

6 

6    1 

1 

89  —  91 

193  —198 

39  —  41 

250  —260 
110  —115 
100^-102.J 

100  —102 

131  —133 
107  —109 
103  —105 
99J-101i 

92i-  94* 

}h-    H 

107  —109 


—  \ 


+  5J 


6  9  II 

3  9  4 

12  Z  10 

3  16  11 
6  4  4 

4  17  7 

4  8  3 

3  15  2 

4  11  9 
4  5  9 

4  8  8 

5  5  10 


6  10  1 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap, 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5  %  \ 
Mort.  Deb.  j 

Chili  Telephone 

Commercial  Cable,  Stlg.4%Deb. 
Cuba  Telegraph 

Do.    10  %  Pref.  . .        . . 
Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Do.    4i%Debs 

Direct  Umted  States  Cable 
Direct  W.  India  Cable,  4)  %) 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    ^  %  Pref.  Stock.:. 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb.    , 

Bast  and   S.   Africa  Tel.  4 

Mt.  Db.  Mauritius  8u 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  , 

Do.    4  %  Cum.  Pref.    . . 
Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

stock 

6 

$100 

8 

$1000 

4 

Stock 

m 

Do. 

6 

Do. 

80/- 

100 

6 

5 

7 

Stock 

4 

10 

6 

10 

10 

6 

4 

5 

10 

60 

44 

10 

44 

100 

44 

Stock 

7 

Do. 

84 

Do. 

4 

10 

7 

Stock 

4 

26 

4 

10 

^i 

10 

6 

,l-''i 


10 

25 

$100 

$100 

1 

I 

-4 


18 

18 

6 

4 

5 

16 


4+ 
6 
8t 
4 
8 
6 
80/- 


4 

6f 
10 

4f 
10 

44 
44 

6+ 

84 
4 

4 

6+ 
6 

6+ 
8+ 
6+ 
4 


7J-    73 
97  —  99 

144  —146 
93^-  954 
66  —  68 

1093—110^ 
25i—  25| 

102  —104 

7J-    7i 
86  —  88 
lOJ-  Hi 
17  —  18 

^1 
99  —101 
7i-    8 

99  —101 

187  -149 
83-85 
100  —102     " 

m-  i3i 

99  —101 
99  —101 

11  —  llA 

134—  183 
Si  —  33 
66^  68i 
81  —  83 
70  —  73 
4A-    4ft 


-1-14 

+  4 
+"4 


+T 


'+i 


+  1 
+  S 


5  16    0 

4  16    I 

4  13  4 

4  10  11 

6  6  8 
6  11  1 
6  6  8 
6  17  8 
4  9  1 
6  12  6 

4    9    1 

"6    0    0 

4  '2  ,4 

5  18    5 

6  0  11' 
3  19    3 

8  1»    3 

6'  2 '2 
4-jS  1 
6  9  1 
6  10  a 
6  0  6 
6    9    7 


Monte  Video  Telephone,  Ord.  . . 

Do.    5%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do,    6  %  Cum.  1st  Pref, 

Do,    6  %  Cum.  2nd  Pref. 

Do.    5  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  4  J%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6  %  Cam.  Pref 

Do.    4%  Red.  Deb 

Pacifio  and  European  Tel.,  4  %  \ 
Guar.  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephor<i  Co.  Of  E.'ypt,  4J  %  ) 
"Deb.  Red.  [ 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America   . . 

Do.     4   %  Debs.,  1   to   1,500  \ 
guar,  by  Braz.  Sub.  Tel.  I 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cura.  2nd  Pref. 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44  %Fdg.  Bonds.. 


1 

6 

1 

6 

Stock 

6 

Do. 

6 

10 

6 

10 

6 

6 

6 

100 

44 

1 

8 

1 

6 

Stock 

4 

Do. 

4 

8 

6  • 

Cert. 

6 

Stook 

44 

6 

8 

6 

6 

24 

34 

100 

4 

10 

li 

10 

b' 

10 

6 

100 

6 

10 

7    i 

Stock 

4     1 

$1000 

4 

$1000 

4 

*       • '    - 

IJ 


<1 


6 


6 

6+  I     99.}— 102: 
6t  '  121  —123 
9}—  10 
6    j      9i-  10 

44  I  10.^  -101 
..     '       li-    H 
6    :      n-    1} 
4    I    874-  S94 

4        98J-100i 

6+       lOJ-  Hi 
6    I  130  —133 

4)  I    99  —101 

8  7g-    7,i 

6  5g-    bi 

34       li-   li 

4         98  —100 

14+  4J-     4^ 

6  lOv-  lit 

6    I  9s-  10^ 

6  102  —104 

6t  13ik— 

4  99'— lul 

4  10(5  —109 

H  101  —104 


-4 


6 
6 

17 

17 
0 
0 

12 
6 

11 


16  10 
9    5 


8  19    7 

3  9    7 

4  10    U 

4    9    1 

6    4  II 
4    8  U 

3  II    6 

4  8    0 


5 
6 

4  16 

5  0 
3  19 

3  13 

4  t) 


7  10 
(i    8 


Unless  otherwise  elated,  »11  Bhates  ue  folly  paid. 


t  Interim  dividend. 
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SHARE    LIST    OF    ELECTRICAL    COMTANlHS.-iCdrUmvsd.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ordl 

Do.    5  %  Pref 

Do.    4^  %  Deb 

Brit.  Eleo.  Trac,  6  %  Pref.     . , 

Do,        Do.  Deferred      . . 

Do.        Do.  6%Cum.Pr-f. 

Do.  7%Non.Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  8nd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    5  %  Pref.,  1891     . . 

Do.        Do.         1896    .. 

Do.         Do.         1901     .. 

Do.         Do.         1903     .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  5%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Eleo.  Railw'ys,  4  %  Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Stock 

Dividends 

or 
Share. 

for 

* 

1910. 

1911. 

1 

Nil 

Nil 

1 

6 

6 

100 

4* 

44 

100 

100 

,  , 

, , 

100 

, , 

100 

100 

5 

6 

100 

4* 

4* 

100 

8 

8 

100 

4 

4 

100 

2 

2 

100 

4 

4 

100 

14 

m 

100 

6 

6 

100 

5 

6 

100 

5 

6 

100 

6 

6 

100 

4 

4 

10 

6 

6 

10 

Nil 

5 

Nil 

3+ 

100 
6 

af 

100 

4 

4 

100 

6 

6 

100 

4 

4 

10 

Nil 

,  , 

100 

4 

4 

Closing 
Quotations 
Feb.  20th. 


85": 

14  - 

8  - 

92  - 

41  - 

96  - 
79  - 
69  - 
83  - 
58  - 

100  - 
32  - 

106  - 
102  - 

101  - 
101  - 
101  - 

lOi- 
li- 

4- 

73  — 

21- 

75  — 

81  — 

97  — 
SI- 
TS — 


i 


-  85 

-  16 

-  10 

-  94 

-  43 

-  99 

-  83 

-  71  xd 

-  85  xd 

-  6(5  xd 
-102 

-  33 
-108 
-104 
-103 
-103 
-103 

-  lljxd 

-  13 

-  78 

-  2S 

-  80 

-  83 

-  99 
4i 

78 


Rise 
+  or 
Fall 


+  14 

+  2 
+  3^ 


-14 

—2 
+  4 


+  1 


Present 
Yield 

P.O. 


£  B.  d. 

Nil 
7    5    6 
5    5  11 


0 
5 
6 
2 
8 

3  18    5 

4  10  11 
4  12  7 
4  16 
4  17 

4  17 
3  17 

5  2 
Nil 


5  15  5 
4  6  11 
5^0 

6  0    6 

4  0  10 

5  '2    7 


NAME. 


Metropolitan  Railway  Consol.  .. 

Do.    Surplus  Lands     . . 

Do,    8*%  Deb 

Do.    34  %  Pref 

Do.    3i  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    3|%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    4i  %  Deb.  . .         . . 

Do.    5%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4i  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Eleo.    Railways 

Do.    4i  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4J%Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
5 
6 

100 


Dividends 
for 


1911 

15 
2| 
34 


6 
4 
4 

44 
3i 

51 

5 

44 
6 

6 

44 


l|+ 


44 


Closing 
Quotations 
Feb.  20th. 


46J—  47  xd 

68  —  70  xd 

90  —  92 

a5  —  87  xd 

84  —  86  xd 

33i-  34 
144'— 146 

96  —  98 
100  —102 

89  —  91  xd 

76  —  78 

■27 31 

SI —         35 

3%-      i'i 

M 29 

99  —101 
100^— 102J 

S-    Sixd 
89  —  92 

I-      i 
72  —  77 

2i-  2i 

99  —101 
74  —  76 

\-      ^ 
21-    3i 
81  —  85 


Rise 
+  or 
Fall 


Present 

Yield 

P.O. 


-4 
+  ii 

:'i 

-I 

+  i 


+1 


— i 


£  e. 
3  19 
3  18 

3  16 

4  0 
4    1 

Nil 
4  2 
4    1 

3  18 

4  18  11 
4  9  9 
6  13    6 

Nil 
6  10    2 
4    9    1 
4  17    7 


6  19  3 
4  17  10 
6  17  2 
6    4    0 

4    9    1 

Nil 

Nil 

6    5  11 


ELECTRICAL   RAILWAYS   AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref.     . . 

Do,    2nd  Pref 

00.    4  %  Deb 

Do.    4i  %  Deb 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb, 
Bombay  Elec.  8,  &  Trams,  Pref. 

Do.    4J%Deb 

Do.    5%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord.      . . 

Do.    5%  Pref 

Do.    4i  %  Deb 

B.  Columiia  Eleo.  Rly.,  Def,    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    4*  %  1st  Mort.  Deb.      .. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4J%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    5%ADeb 

Do.    6%BDeb. 


6 

6 

5* 

6 

5 

54 

100 

4 

4 

100 

44 

44 

100 

6 

5 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

5 

6 

8 

8f 

6 

6 

6 

100 

44 

4» 

100 

8 

Hi 

100 

6 

6 

100 

6 

6 

40 

4,: 

44 

100 

4 

44 

100 

4i^ 

44 

6 

6 

5 

6 

6 

100 

Nlt 

44 

1 

24+ 

6 

6 

5 

100 

6 

6 

100 

6 

6 

$1000 

5 

6 

1 

Nil 

100 

6 

6 

100 

5 

6+ 

5    -    61 

m-  5^ 

9aA-  95 
101 --103 
10.%-105A 
102"— 105' 
lOi—  llj 
98  —100 
98  —100 
8i—  9 
4|-  61 
100  —103 
136  —141 
117  —121 
108*^111^ 
100'— 103 

102  —104 

103  —105 
54-  51 
5  —  5J 

100  —103 

i-  I 
68-  52 
101—  103 
93  —  98 
100  —103 

A —    S5 

91  —  94 

58  —  62 


- 1 

5    4    9 

5    3    6 

-* 

4    4    3 

4    7    5 

+14 

4  14    9 

4  15    3 

. 

5    7  10 

+  2 

4  10    0 

5    0    0 

4    8  11 

, , 

4  15    3 

4    7    6 

5  13    0 

+  1 

4  19    2 

+   * 

4    9    8 

4    7    5 

,  , 

4    6    7 

+  2 

4    5    9 

5    4    4 

,  , 

4  15    3 

•• 

4    7    5 

*  * 

4    5    1 

+  64 

4  17    3 

,  , 

5    2    0 

,  , 

4  17    1 

,, 

Nil 

,  , 

5    6    6 

8    1    4 

La  Plata  Elec. Trms,  Ord. 

Do.  Pref.     

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    5%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Bio  de  Janeiro  Trams 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4)  %  Deb, 


1 

1 

6 

6 

1 

54 

6+ 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

5 

6 

$1000 

6 

6 

$100 

7 

7+ 

,  , 

6 

6 

100 

6 

6 

6 

10 

lot 

6 

6 

6 

100 

6 

6 

1 

24 

,  . 

100 

6 

6 

5 

6 

6 

100 

44 

44 

$100 

44 

5t 

6 

6 

100 

5 

6 

$100 

10 

lot 

$500 

6 

5 

100 

5 

6 

100 

6 

5 

5 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

s§ —    1 

,  , 

1  —    1 

,  , 

1—1 

,  , 

93i-  97; 

,  , 

93A-  96* 

,  , 

92  —  95 

+  4 

981-1001  xd 

120  -122 

—1 

lOOJ— 102* 

-* 

101  —103 

7J  —    7* 

-T^, 

6  —    5J 

974-  99^ 

,    , 

il-   14 

,    , 

100-102 

+  1 

51-    5i 

98  —101 

,    , 

1161—1171 

IO1I-IO2I 

98|-  993 

+  li 
+    I 

+  4 

197  -199 

-1-2 

102  —104 

81  —  84 

93  —  95 

6J-    51 

+  4 

54-    6f 

98J-10l| 

,  , 

104  —106 

16 

13 

9 

0 

16 


19  6 
14  9 
17    7 


18    0 
2    2 


17  0 
0  3 
0  6 

16  2 

19  1 

5  3 

6  8 
11  7 

18  6 
4  11 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6  %  Pref 

Babcock  &  Wilcox 

Do,    Pref 

B.I.  &  Helsby  Cables      . . 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  Ord 

Do.    7%  Pref 

Do.    4i  %  Deb 

Do.    44  %  Second  Deb, 
Callender's  Cable 

Do,    Pref 

Do,    Deb 

Castner-Eellner 

Do.    Deb 

Crompton  &  Co 

Do.    Deb 


1 

NU 

6 

1 

9 

6 

1 

26 

24t 

1 

6 

6 

6 

10 

8t 

6 

6 

6 

100 
100 

^ 

n 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

2 

Nil 

,. 

2 

Nil 

100 
100 

4 
4 

44 
44 

6 

16 

lot 

6 

6 

B 

100 

^ 

44 

1 

I7S 

20 

100 
8 

■Ji 

N*^ 

100 

6 

6 

58  —  68 


7    2    2 

+  IH, 

3  14  n 

3  13  10 

+  * 

6  17  11 

4  16    0 

4    7    5 

4  12    9 

,  . 

Nil 

+  4 

6    5    0 

5  14    3 

Nil 

, , 

Nil 

, , 

Nil 

Nil 

7    7    7 

, , 

10  14    4 

7  13  10 

4  15    3 

4    9    7 

-I'x 

6  10    4 

4     1  10 

NU 

7    7    1 

I 
1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  <t  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4%  Deb.     .. 

Do.    5  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  "atley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India.Rubber,  G.  XT.     . . 

Do.    Pref. 
Telegraph  Constiuction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

6 

100 

44 

44 

6 

Nil 

6 

Nil 

,  , 

100 

4 

4 

100 

5 

6 

2 

Nil 

24t 

2 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

lot 

6 

100 

n 

n 

10 

10 

10 

6 

6 

12 

20 

lot 

JOO 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

*  Unless  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividend. 


The  yields  are  calculated  in  most  cases  upon  the  dividends  paid  for  1910. 
Bank  rate  of  Discount  34  per  cent.,  February  8th,  1912. 


gf-      14 

4-    1^ 

98  —101  ' 

IJ-    2| 
71  —  75 
77  —  80 
S-    1 

ii-  n 

U—    8i 
94  —  96 

9-94 
85—90 
llj—  124 
4}^5A 
104  —106 
10  —  12 

Ssf^  3'^ 
994—1014 

.'-4 

69  —  62 


+5 


5  8    1 

6  9    9 
4    9    1 

Nil 

Nil 
6    6    8 
6    6    0 


9  4 
6  8 
4  2 
6  3 
8  11 
2  5 
6  11 
4  11 


4  17  7 
6  7  0 
3  18  10 

Nil 

Nil 
6    9    1 
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NOTES    ON    RHEOSTATS. 


By  "B.  K." 


Thk  followiuf^  notes  are  ba.sed  on  the  results  of  considerable 
practical  experience  in  the  desifjn,  testing?  and  operation  of 
almost  every  type  of  rheostat,  and,  it  is  hojjed,  may  be  of 
some  interest,  both  to  those  engaged  in  their  manufacture 
and  also  to  tlie  far  larger  number  who  are  cither  buying  or 
using  rheostats  of  one  form  or  another. 

At  the  outset  it  may  be  said  that  in  spite  of  the  subject 
having  of  late  received  considerably  moi'c  attention,  there  are 
still  many  cases  where,  through  insufficient  care  having  l^een 
given  to  the  selection  of  rheostats  auHablefor  their  vjorlc,  much 
loss  of  time  and  money  has  been  invohcd.  Indeed,  it  is 
not  too  much  to  say  tfiat  the  successful  working  of  many 
industrial  plants  dejiends  largely  on  the  type  of  rheostats  and 
control  gear  adopted. 

In  view,  therefore,  of  its  importance  in  the  above  connec- 
tion, it  is  proposed  first  to  consider  the  question  of  : — 

Rriiing. — On  looking  through  makers'  catalogues  we  may 
see  that  certain  rheostats  are  guaranteed  to  start  against 
50  per  cent,  overload — which  at  first  sight  appears  quite 
sufficient  for  ordinary  service.  It  will  be  noticed,  however, 
that  the  temperature  rise,  and    in  many    cases  the  time  of 


and    what    constituu.'S    a    safe    limit   ''  '        'on 

the  nature  "f   Mk-   r'-sistam*,  this  suby,  _  •\^v-c\ 

later. 

It  may  here  be  worth  while  mentioning  tliat  where  a 
manufacturer  spjaks  of  a  two-minute,  five-minote,  &c., 
rating  it  is  generally  understowl  to  mean  that  it  is  per- 
missible to  take  a  fjeriod  of  two  or  five  minutes  in  moving 
from  the  "  off "  to  the  "  fall  on  "  [xwition,  and  not  a6  is 
sometimes  inferred — that  one  may  remain  two  or  five 
minutes  on  the  first  step. 

In  certain  types  of  rheostats — namely,  liquid  and  »f>me 
cnibedded  ty[)es — the  system  of  horse-power  minute-  rating 
should  be  used,  and  this  also  s^-rves  to  check  roughly  at 
sight  the  suitability  of  a  given  starter  for  its  work.  The 
horse-power-minute  capacity  may  be  defined  as  the  product 
of  latea  ir.i".  <if  motor  x  starting  time  in  minutes  x 
ratio  of  starting  U)  full-load  torque,  this  figure  generally 
being  taken  for  some  definite  periwl — thus,  H.P.-minutes  per 
half-liour — the  latter  quantity  being  the  time  allowed  for 
cooling.  If  starting  is  performed  infrequently,  obuously 
the  above  figure  may  be  increased  ;  for  instance,  in  liquid 
stai-ters  the  H.P.-minutes  per  half-hour  value  may  be  doubled 
where  tlic  interval  between  starts  is  of  the  order  of  three  to 
nine  hours,  depending  on  the  size. 

The  next  point  to  be  considered  is  the  question  of  current 
increments,  and  the  following  table,  which  it  is  believed  has 


Values  of  constant  "  c  "   =   Ratio  _Monientary  rush^  ^^^^  starting  under  full  load. 

Full-load  current 

No.  of   sections  of   resistance.  . 


in  arm. 

1 

2 

:? 

*  4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Appror. 

H.P. 

'1-75 

1501 

T^9 

39 

275 

224" 

197 

179 

1-66 

1-57 

]-50 

1-45 

1-40 

137 

1-34 

1-31 

100 

20 

148 

7-14 

371 

2-67 

219 

1-92 

176 

ri;3 

155   . 

148 

143 

138 

1-35 

132 

1-29 

50 

25 

145 

64 

344 

2  52 

210 

185 

r6» 

159 

151 

145 

140 

1-36 

133 

130 

1-28 

15 

3-0 

142 

5-86 

327 

242 

2-03 

1-8 

1-66 

155 

1-48 

142 

137 

1-34 

1-31 

1288 

1265 

7i 

35 

1403 

545 

309 

2  34 

1-98 

176 

163 

153 

146 

140 

135 

1-33 

129 

127 

1-25 

a 

40 

138 

513 

295 

226 

1-92 

172 

1-59 

150 

1-43 

1-38 

134 

1-31 

1-28 

1-26 

124 

3 

45 

137 

4-8 

2-84 

219 

1-87 

1-69 

156 

148 

142 

137 

133 

129 

127 

125 

1-23 

2 

5-0 

136 

4-57 

275 

2- 13 

1-84 

166 

1-54 

146 

1-40 

1-355 

1318 

129 

1-27 

1-24 

122 

1 

60 

133 

421 

2i> 

205 

1-78 

1-6] 

loO 

143 

1-37 

133 

130 

127 

1-25 

1 

123 

121 

i 

Note. — The  values  given  above  for  a  single  section  of  resistance  would  never  be  approached  in  practice,  and  in  no  case  would 

the  current  rush  quite  attain  the  above  values. 


starting,  is  carefully  omitted.  It  will  be  obvious  that  almost 
any  rheostat  would  start  a  motor  against  50  per  cent,  over- 
load if  the  time  of  starting  were  sufficiently  short — but  it 
would  be  found  that  under  normal  conditions  (and,  unfor- 
tunately, sometimes  abnormal)  such  a  rheostat,  having  a  very 
short  time  rating,  would  very  soon  break  down.  It  is  there- 
fore important  that  the  time  rating  should  be  ample  and  the 
temperature  rise  reasonable,  while  the  permissible  time 
between  successive   starts  should    be   clearly   stated.      In 


o 

z 
o 
o 


ion 

/ 

/ 

no 

/ 

/ 

<r 

0 

/ 

/ 

HP 


100 


200 

FiCx.  1. 


000 


400 


500 


general,  no  starter  should  have  less  than  a  ;^0-second  rating, 
while  the  one-minute  type  is  in  many  cases  desirable  even  for 
small  motors. 

The  curve  in  fig.  1  gives  suitable  approximate  values  to 
assume  for  the  starting  period,  to  serve  as  a  basis  for  calcu- 
lation, special  cases,  of  course,  being  treated  individually. 

The  temperature  rise  may  vary  from  200.^  F.  to  500°  F.,. 


not  been  published  hitherto,  will  lie  found  useful.  Inci- 
dentally it  illustrates  the  absurdity  of  certain  specifications 
which  demand  increments  of  10  per  cent.,  and  even  5  per 
cent,  per  step. 

The  fallacy  of  allowing,  say,  10  per  cent,  of  normal  on  the 
first  step  of  a  lo-contact  starter  is  apparent,  as  by  the  time 
full-load  current  is  reached,  the  number  of  steps  availaV)le 
for  starting  proper  will  be  so  small  that  current  rushes  of 
200  to  300  per  cent,  ^\'ill  take  place.  The  table  also  will 
be  found  useful  in  considering  starters  of  the  multiple 
solenoid  or  lever  type  for  large  motors,  where  usually  the 
number  of  sections  employed  is  small.  Owing  to  self- 
induction,  the  actual  current  rushes  will  always  be  rather 
less  than  the  table  shows,  and  this  point  should  be  borne  in 
mind. 

Intimately  connected  with  the  above  is  the  question  of 
voltage  drop  between  coiitacts,  this  being  in  many 
rheostats  at  present  on  the  market  much  too  high. 
Theoretically,  the  voltage-drop  should  be  below  that  at  which 
arcing  is  set  up,  but  as  this  would  mean  a  large  number 
of  contacts,  a  higher  value  has  to  l>e  employed.  This  should 
on  a  sliding-contiiot  starter  not  exceed  from  iiO  to  70  volts 
even  on  the  higher  voltiigos,  and  lower  values  are  desirable,  in 
order  to  avoid  too  rapid  wear  of  the  main  or  auxiliary  contacts. 

To  comply  with  the  above  it  will  be  found  necessary  to 
depart  from  the  geometric  rating,  and  somewhat  increase  the 
value  of  the  resistance  sections  on  the  later  steps,  and  this 
in  practice  is  found  to  cause  no  trouble,  although,  of  coui"se, 
the  larger  the  number  of  active  contacts  the  more  perfect 
the  possible  grading. 

The  next  point  we  will  consider  is  the  construction  of  d.c. 
starting  rheostats — first  as  regards  their  switch  portion,  and 
later  the  resistance.  The  faceplate  or  slidiiig-contact  type 
is  in  general  use  for  hoi-se-'powers  up  to  50  ;    it  is  also  used 
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to  Bome  extent  l;>etween  50  and  100  H.P.,  but  is  not  to  be 
recommended  for  such  powers  except  in  special  cases.  Slate 
or  marble  is  frequently  used  ;  although  it  is  cheap,  the  former 
is  low  in  insulation,  and  would  probably  not  be  used  if  a 
more  robust  form  of  construction  could  be  cheaply  produced. 
"Where  slate  is  used  it  should  always  be  treated :  this 
"  special  treatment,"  so  described  by  the  makers,  generally 
merely  consists  of  boiling  in  paraffin  wax.  The  metal  and 
mica  construction,  as  specified  by  the  British  Admiralty  for 
ship  use,  is  excellent  when  properly  carried  out,  but  in 
general  is  too  expensive  for  ordinary  service. 

The  contacts  should  always  be  easily  renewable  from  the 
front,  and  auxiliary  roller  contacts  of  carbon  are  very 
desirable  on  starters  which  are  subject  to  frequent  and 
arduous  service.  The  gap  between  adjacent  segments 
should  be  as  wide  as  possible,  consistent  with  not  allowing 
the  contact  brush  to  become  wedged  in  it.  It  is 
desirable  that  both  a  main  and  a  shunt  sector  be  fitted,  thus 
preventing  any  necessity  to  depend  on  the  hub  for  current 
carrying  and  ensuring  a  constant  full  field  during  starting. 
The  practice  of  barring  the  first  contact  to  the  spool  cheek 
is  to  be  deprecated,  and  the  provision  of  a  field-full-on 
button,  or  better  still,  a  shunt  sector  as  above,  is  much 
to  be  preferred.  The  advisability  of  providing  an 
overload  device  on  the  starter  is  questionable.  The  average 
overload  soon  either  gets  tied  down,  or  if  left  alone  fails  to 
make  sufficiently  good  contact  to  short-circuit  the  no-volt 
coil  properly,  and  hence  in  time  of  emergency  fails  to  act,  and 
the  motor  if  unprotected  by  suitable  fuses  may  burn  out. 

The  very  best  practice  is  to  interlock  the  hand-operated 
starter  with  a  separate  circuit-breaker — the  overload  device 
being  arranged  to  open  the  circuit  of  the  operating  coil,  thus 
giving  a  much  greater  certainty  of  action  than  by  relying  on 
a  possibly  bad  contact  by  partially  .s7wr^-circuiting. 

Where  a  spiral  hub  spring  is  fitted,  care  should  be  taken 
to  see  that  the  angle  of  twist  is  not  too  great,  and  some  pro- 
vision for  adjustment  of  tension  is  essential,  as  after  a 
certain  amount  of  use  the  springs  become  weaker,  and  fail 
to  retract  the  starting  arm. 

Terminals  should  be  of  ample  size.  Some  manufacturers 
apparently  assume  that  their  customers  will  be  using  cables  at 
about  5,000  amps,  per  sq.  in.,  instead  of  1,000,  even  the 
latter  figure  being,  of  course,  too  high  for  large  cables. 

The  question  of  protection  and  covers  is  now  receiving 
considerable  attention,  and  one  point  may  well  be  mentioned 
in  this  connection.  In  many  semi  and  totally  enclosed 
starters,  it  is  impossible  for  the  operator  to  see  whether  he 
is  squarely  on  a  contact  segment,  or  merely  touching,  perhaps, 
on  a  line,  the  next  segment  in  addition. 

In  the  latter  case,  since  the  greater  part  of  the  current 
naturally  goes  through  the  later  contact,  severe  local  burning 
is  set  up,  and  in  a  very  short  time  the  contacts  require 
cleaning  or  replacing.  This  clearly  points  to  putting  this 
possibility  beyond  the  control  of  the  operator,  which  may  be 
ensured  by  the  fitting  of  an  auxiliary  operating  gear  giving 
a  step-by-step  motion  quickly  and  squarely  on  to  each 
contact.  In  at  least  one  type  of  this  gear  it  is  possible  for 
the  correct  movement  to  be  given  at  the  beginning  of  the 
travel,  while  later  on  the  contact  arm  may  have  advanced  or 
slipped,  thus  giving  rise  to  the  very  trouble  this  gear  was 
designed  to  avoid.  This  point  should  therefore  have 
attention. 

The  resistance  next  claims  consideration,  and  upon  its 
suitability  the  utility,  or  otherwise,  of  the  complete  starter 
largely  depends. 

Of  the  materials  used,  iron  should  be  unhesitatingly 
rejected,  its  only  virtue  being  its  cheapness.  Various 
coatings  have  been  tried,  but  though  they  are  more  or  less 
effective  at  first,  it  is  usually  only  a  matter  of  time  for 
corrosion  to  set  in. 

The  various  alloys  such  as  Eureka.  Ferry,  &c..  arc  excellent, 
iind  are  accepted  by  the  Admiralty  when  wound  in  a  specified 
manner.  Open  spirals,  though  giving  good  ventilation,  are 
liable  to  short,  while  the  practice  of  using  asbestos  tubes 
cannot  be  considered  good.  Asbestos  is  by  its  very  nature 
weak  mechanically,  a  poor  insulator  and  very  hygroscopic — 
three  qualities  which  do  not  render  it  particularly  suitable 
for  this  work.  There  is  little  doubt  that  the  ideal  form  of 
resistance,  where  Avirc  must  be  used,  is  the  unit  form,  and 
one  type  in  particular  has  been  developed  to  a  great  degree 


of  perfection,  and  is  now  specified  by  the  British  Admiralty. 
Resistance  units  should  be  interchangeable  and  readily  re- 
newable in  case  of  replacement  being  necessary. 

Much  has  been  said  in  praise  of  carbon  type  resistances, 
but  the  fact  remains  that  they  are,  in  general,  used  to  a  very 
small  extent  compared  with  the  ordinary  type  of  resistance, 
and  after  spending  a  considerable  amount  of  money  in  ex- 
periments, several  important  firms  have  found  good  reason 
to  decide  against  their  manufacture. 

"Where  possible,  there  is  no  doubt  the  grid  resistance  is  the 
most  satisfactory  form  ;  but  even  in  this  case  there  are 
several  important  points  which  require  attention. 

Cast-iron  as  generally  employed  should  either  be  coppered 
or  coated  with  a  special  heat-resisting  graphite  or  aluminium 
paint,  and  the  surfaces  where  contact  is  made  at  the  lugs 
should  be  coppered  or  tinned,  the  latter  being  specified  by 
the  Admiralty. 

Cast-iron  also  suffers  from  the  disadvantage  of  increasing 
its  resistance  with  temperature.  This  increase  depends  on 
the  temperature  rise  and  composition  of  the  iron.  A  usual 
figure  is  from  12  to  25  per  cent,  for  average  temperature  rises. 

"Where  frames  of  resistance  grids  are  mounted  one  above 
the  other,  it  is  necessary  to  reduce  the  rating  to  allow  for 
the  air  impinging  on  the  upper  grids  being  already  heated 
from  the  lower  banks ;  the  following  figures  show  the 
necessary  reduction  in  the  rating  for  various  numbers  of 
frames  : — 


Number  of  frain.es. 

1 

2 
3 
4 
5 


Bating. 

1 

•8 
•67 
•6 
•54 


"Where  heavy  currents  are  to  be  carried  continuously,  the 
type  of  terminal  used  should  be  of  ample  size  and  substantial 
construction. 

Mention  may  here  be  made  of  a  method  of  connection  for 
heavy  currents  to  limit  the  current  to  be  carried  by  the 
individual  sections  of  resistance,  and  their  switches,  to  reason- 
able figures.  This  is  termed  the  parallel  method,  and  is  shown 
in  fig.  2  as  applied  to  a  multiple-lever  regulating  rheostat. 


i-^AAA^ 


Rfl  is  omitted  and  dotted  connection  inserted  when  used  for  starting. 

Fig.  2. 

It  will  be  seen  that  the  method  consists  of  successively 
putting  sections  of  resistance  in  jjaralJel  with  each  other 
instead  of  the  more  usual  method  of  cutting  out  of  series. 
This  will  be  found  to  effect  a  considerable  saving  on  large 
multiple-switch  type  starters,  and,  it  is  believed,  is  not 
generally  appreciated  at  its  true  value. 

In  cx)nclusion,  it  is  proposed  to  indicate  briefly  one  or  two 
of  the  faults  and  troubles  which  are  common  to  most  rheo- 
stats— often,  be  it  said,  not  due  to  any  inherent  defect  in  the 
design  cf  the  starter. 

Troubles  on  Starting/  Gear. — The  lot  of  the  particular 
individual  at  a  large  works  whose  duty  it  is  to  clear  up  the 
inevitable  complaints  which  must  arise  from  time  to  time  is 
not  a  happy  one.  This  is  largely  due  to  two  classes  of  user 
— (1)  The  man  who  cannot  appreciate  that  there  ever  should 
be  any  reason  for,  say,  a  burn-out,  and  (2)  the  man  who, 
while  knowing  full  well  thai  the  cause  of  a  breakdown  is 
his  own  improper  usage,  yet  tries  to  fix  all  the  blame  on  the 
makers  of  the  rheostat. 

The  most  common  trouble  is,  jjerhaps,  burning-out  or 
failure  of  the  resistance  portion,  and  as  there   is  always  a 
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reason  for  everything,  it  is  of  the  first  importance  to  find 
out  the  actual  starting  conditions.  Although  this  is  often 
difficult,  it  is  generally  worth  while,  and  prevents  a 
repetition  of  the  same  trouble.  For  instance,  it  may  be 
found  that  a  starter  desijrned  fur  light  infre(]uent  starting 
is  being  used  for  the  motor  driving  a  printing  press, 
requiring  constant  **  inching,"  and  necessitating  the  use  of 
the  Very  highest  class  of  starting  gear,  and  a  hea\'ily  rat».-d 
resistance.  Many  instances  similar  to  the  above  might  he 
(| noted,  and  only  serve  to  emphasise  the  importance  of  the 
remarks  under  "Rating"  above. 

A  second  prolific  cause  of  complaint  is  the  harmless 
necessary  no-volt  coil,  and  here  again  if  the  simple  pre- 
caution of  ascertaining  the  actual  maximum  and  minimum 
shunt  current  of  the  motor  with  which  the  starter  is  to  be 
used,  is  taken  at  the  time  of  ordering,  tiiere  is  very  little 
chance  of  trouble.  Where  the  variation  in  shunt  current  is 
large,  the  auto-spool  is  frequently  fitted  across  the  lines  in 
series  with  a  high-resistance  unit,  thus  rendering  the  hold- 
on  unaffected  by  the  varying  shunt  current.  This  high- 
resistance  unit  is  frequently  the  cause  of  trouble,  and  where, 
for  instance,  on  500  volts,  the  use  of  very  fine  wire  on  the 
unit  is  necessary  to  obtain  the  requisite  resistance 
(2,000  to  3,00C  ohms)  it  is  perhaps  preferable  to  use  three 
8  or  16-c.p.  220-volt  lamps  in  series  instead  of  a  unit.  The 
lamps  have  the  decided  advantage  that  they  are  easily 
replaced,  and  give  a  visible  indication  when  current  is  on 
the  motor  and  switchgear. 

In  connection  with  troubles  with  the  no-volt  coil,  it 
sometimes  happens  that  the  starter  arm  refuses  to  release 
when  pressure  is  removed.  This  is  due  to  residual  magnetism 
(assuming  the  arm  is  not  mechanically  caught)  and  may, be 
cured  by  the  fitting  of  a  small  brass  pin  in  the  spool  cheek. 
Of  course  with  really  soft  iron  spool  cheeks  and  armature, 
this  trouble  will  not  occur,  but  unfortunately  casi-ivon  is 
often  used  for  the  cheeks  on  account  of  cheapness. 

A  rather  interesting  case  was  that  in  which  a  small  series 
regulator  was  actually  found  to  increase  the  speed  of  the 
motor  (a"  shunt-wound  machine)  when  all  resistance  was  in 
circuit,  although  it  was  required  to  reduce  speed  by  30  per 
cent.  The  customer  was  naturally  indignant,  and,  of  course, 
quite  failed  to  understand  the  true  explanation.  First, 
the  actual  running  current  was  so  small  that  the  volts  dropped 
by  the  regulating  resistance  were  only  about  a  quarter  of 
what  was  required ;  and  secondly,  owing  to  an  abnormally 
high  shunt  current,  the  resistance  of  the  standard  no-volt 
coil  fitted  (suitable  for  normal  shunt-current),  was  sufficient 
to  weaken  the  field  to  such  an  extent  as  to  give  a  net 
increase  in  speed. 

In  addition  to  the  above  there  are,  of  course,  many  littl§ 
troubles,  which  must  be  dealt  with  individually,  but  it  is 
hoped  the  above  brief  notes  may  serve  to  indicate  the  points 
to  be  looked  for,  and  possibly  cause  one  or  two  people  to 
spend  a  little  longer  in  the  selection  of  a  rheostat  than  the 
individual  who  calmly  sends  a  wire  to  the  nearest  maker  : 
"  Send  one  motor-starter  passenger  train  to-day  certain,"  and 
then  grumbles  because  he  is  mildly  asked  for  at  least  the 
horse-power  and  voltage. 
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By    '■  INTERESTED." 


There  is  nothing  which  causes  more  irritation  than  looking 
through  piles  of  technical  journals  in  an  endeavour  to  trace 
some  particular  article  published  a  few  weeks  earlier,  which 
is  required  for  reference.  Invariably  the  issue  containing 
the  information  sought  is  missing — some  one  has  borrowed 
it,  or  the  paper  is  mislaid  ;  and,  after  s^jending  perhaps 
half  an  hour  looking  for  that  which  cannot  be  found  off-hand, 
the  telephone  is  requisitioned  for  the  purpose  of  worrying 
different  publishers  by  asking  whether  a  certain  article  ever 
appeared  in  their  publications,  and,  if  so,  in  which  number. 
By  the  time  telephoning  is  finished  the  missing  paper  is 
found,  or  a  clerk  has  been  round  to  the  local  library  or  to  a 


business  friend,  and  thus  obtained  what  is  wanted.  This 
kind  of  thing  is  annoying  and  a  waste  of  time,  and  the 
language  used  on  occasions  like  these  is  oft^n  none  too 
edifying. 

A  very  good  idea  wa.>>  recently  hi  ought  lu  mv  uotii.--  i<a 
overcoming  this  kind  (;f  trouble,  and  I  now  put  it  fonvard  in 
tlie  hope  that  other  readers  will  benefit  thereby,  and  perhaps 
save  publishers  being  worried  in  order  to  lo<^)k  up  informa- 
tion, instead  of  receiving  an  order  by  telephone  in  forward  a 
certain  copy  of  a  paper  by  return  pcjst  straight-away. 

The  arrangement  is  simply  this  :  an  ordinary  loose-leaf 
book — or  any  other  form  of  lx>ok,  for  tliat  matter — is  rnled 
over  several  pages  after  the  following  pattern  : — 
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At  any  time  when  one  is  reading,  and  an  article  appeals 
to  the  reader  as  likely  to  be  handy  for  future  reference,  a 
note  is  made  in  the  book  under  the  headings  set  out.  It  has 
been  suggested  that  a  note  made  in  the  customary  manner 
in  the  pocket-book  would  answer  the  same  purpose,  but  that 
is  a  fallacy.  Notes  often  get  misplaced,  especially  in  loose- 
leaf  books,  or  destroyed  or  obi  iterated  when  made  in  a  hurry 
with  pencil,  and  you  cannot  remember  how  long  ago  the 
note  was  made.  On  the  other  hand,  when  you  have  taken 
the  trouble  to  rule-up  a  few  pages  after  the  fashion  described 
above,  ostensibly  for  a  single  purpose,  then  the  desired 
particulars  can  be  entered  at  the  time  of  reading  in  a  spot 
which  is  always  handy,  and  where  they  can  always  be  found 
for  reference  later  on  without  delay.  It  is  not  forgotten,  and 
a  note  is  not  made  in  some  out-of-the-way  place  in  the  note- 
book wliich  afterwards  takes  a  lot  pf  finding.  I  have  given 
the  idea  a  trial,  and  feel  quite  satisfied  that  it  is  well  worth 
the  little  trouble  involved  in  ruling  a  page  or  two. 

Those  firms  who  kindly  send  along  little  pocket-books  and 
diaries  about  Christmas  time,  might  do  worse  than  have  a 
leaf  or  two  at  the  end  of  their  books  ruled  on  similar  lines 
to  the  pattern  here  illustrated. 


PROCEEDINGS    OF    INSTITUTIONS. 


Kecent  Developments  in  Steam  Turbine  Practice. 

By  K.  Baumaxx. 

(^Abstract  of  paper  read  before  the  Institution    op  Electuical 
ENGINEEK3,  at  Manchester,  Januanj  IG^/i,  1912.) 

When  the  British  Westinghouse  Co.  commenced  the  building 
of  Rateau  turbines  in  1908,  it  had  the  benefit  of  experience  gained  in 
the  building  of  Parsons  turbuies,  which  already  had  resulted  in  lit03 
in  the  use  of  velocity  stages  in  the  high-pressure  end.  The  type  of 
Rateau  turbines  built  since  1909  is  shown  in  fig.  1  CP-  31S).  The 
steam  is  admitted  to  the  velocity  wheel  through  nozzles  fixed  to 
nozzle  boxes  of  cast  steel,  which,  with  the  steam  chest,  are  the 
only  parts  of  the  turbine  subject  to  high  pressures  and  high 
temperatures.  The  design  of  the  casing  and  the  diaphragms, 
in  halves  with  only  horizontal  joints,  allows  of  a  very 
easy  inspection  and  accessibility  to  the  rotor,  and  to  the 
interior  of  the  turbine  by  lifting  the  top  half.  Due  to  the 
use  of  a  velocity  wheel,  an  ordinary  laybrintb  gland  has  proved  to 
be  quite  satisfactory  with  regard  to  the  leakage  of  steam,  and  has 
the  advantage  of  greatest  simplicity  and  reliability.  The  high- 
pressure  gland  is  connected  to  the  exhaust  of  the  turbine,  and  is 
sealed  against  air  by  the  well-known  water  gland  used  on  the 
Westinghouse-Parsons  turbines,  which  ia  also  adopted  as  a  low- 
pressure  eland. 

The  recent  development  of  the  various  steam  turbines  shows  very 
clearly  the  tendency  towards  the  use  of  the  two  types  known  as  the 
disk  and  drnm  or  Curtis-Parsons  type  and  the  Curtis-Rateau  type. 
These  must  be  considered  the  most  important  types  at  present 
in  use,  as  is  best  shown  by  the  fact  that  practically  all  turbine 
builders  in  this  country  are  adopting  one  or  the  other.  It  is  not 
possible  to  give  a  definite  statement,  that  in  general  one  is  better 
than   the   other  ;  this  depends  on  the  ccTiditions  under  which  the 
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turbine  is  required  to  work  in  any  particular  case.     The  reliability 
of  the  turbine  will  depend  much  more  on  the  design  of  the  details 
than  on  the  principle  on  which  it  is  constructed. 
Dividing  turbines  into  three  categories  :— 

1.  Turbines  with  small  outputs— less  than  750  KW.  at  3,000  R.P.M., 
or  2,250  KW.  at  1,500  K.P.M. 

2.  Turbines  with  moderate  outputs— 750-1,500  KW.  at  3,000  R.P.M., 
or  2,250-4,500  KW.  at  1,800  h.p.m. 

3.  Turbines  with  large  outputs— above  1,500  KW.  at  3,000  r.p.m., 
or  4,500  KW,  at  1,500  R.P.M.  : — 

we  can  state  the  relative  position  to  be  as  follows  : — 

For  turbines  with   small  outputs  the  disk  and  drum  type  is  cer- 
tainly cheaper,  i.e.,  the  disk  and  drum  type  can  be  made  at_a  lower 


for   3,000   R.P.M.   the    mean   diameter   would    be    42   in.,   or   for 

1.500  R.P.M.  84  in.  ,    .     .v,     v.^  ^ 

'  The  maximum '  steam  quantity  is  proportional  to  the  blade 
height.  As  the  ratio  blade  height  :  mean  diameter  of  last  row  of 
blades  is  generally  less  that  one-fifth,  the  stress  at  the  root  of  the 
blades  (for  drum  turbines)  is  only  half  of  the  stress  of  the  drum. 
In  drum  turbines,  therefore,  the  blade  height  is  only  dependent 
upon  the  reliabUity  of  the  method  employed  for  fixing  the  blades  to 

the  drum.  . 

There  are  methods  of  fixing  the  blading  existing  with  which  no 
stress  is  produced  in  any  part  larger  than  that  at  the  root,  and 
since  this  stress  is  of  no  importance,  the  maximum  height  of  the 
blades  in  drum  turbines  is  limited  by  other  considerations  ;  in  order  to 


Fig.  1.— Modern  Westinghouse  Rateau  Steam  Turbine,  1910. 


price  for  the  same  steam  consumption,  or  allowing  the  same  price 

for  both  types,  the  disk  and  drum  turbine  can  be  made  with  the 

better  efficiency. 
For  moderate  outputs  the  two  systems  are  about  equal  with  regard 

to  economy  and  first  cost. 
For  large  outputs,  the  Curtis-Rateau  turbine  is  the  better  because 

the   disk  and  drum  type  would  have  to  be  made  as  a  double-How 

turbine,  in  the  low-pressure  part,  which  would  increase  the  cost  of 

the   turbine   considerably    without    a  ^corresponding   increase    in  ■ 

efficiency. 

In  short,  the  drum  turbine  is  the  design  for  small  outputs  ;    the 

disk  turbine  for  large  outputs. 

The  maximum  output  which  can  be  obtained  with  a  disk  turbine, 

under  the  same  conditions  with  regard  to  working  stresses,  leaving 

losses  and  vacuum,  is  about  twice  as  large  as  the  maximum  output 

which  can  be  obtained  with  a  drum  turbine. 

The  maximum  output    for  which  steam  turbines  can  be  designed 

depends  on  the  maximum  weight  of  the  steam  which  can  be  passed 
through  the  low-pressure  part  with  reasonable  efficiency.  The 
greater  the  steam  quantity,  the  greater  the  output  of  the  turbine. 

The  specific  volume  of  the  steam,  and  therefore  the  maximum 
output  which  a  turbine  can  be  designed  to  give,  depends  mainly  on  the 
vacuum,  and  the  output  is,  other  conditions  remaining  the  same,  about 
2*83  times  larger  at  27  in.  than  at  29-in.  vacuum.  In  order,  there- 
fore, to  compare  the  drum  with  the  disk  turbine,  as  regards  maxi- 
mum output,  we  must  assume  the  same  vacuum  for  both. 

In  order  to  reduce  the  leaving  loss  to  a  minimum,  the  blading 
should  be  so  arranged  that  the  absolute  outlet  velocity  from  the 
last  wheel  is  in  an  axial  direction.  The  maximum  output  is  pro- 
portional to  the  sq.  root  of  the  leaving  losses.  The  maximum 
mean  diameter  of  a  turbine  depends  on  the  peripheral  velocity, 
which  itself  is  limited  by  the  maximum  stresses  allowable. 

The  maximum  stress  in  drums  should  not  exceed  one-third  of  the 
elastic  limit,  or  about  one-fifth  of  the  tensile  strength  of  the 
material,  and  hence  the  mean  blade  velocity  should  not  exceed 
400  ft./sec.  for  forged  steel  drums,  or  4  Go  ft./sec.  for  3  per  cent. 
Ni-steei  drums. 

The  maximum  stresses  in  the  case  of  a  plain  rotating  disk  are 
only  41'25  per  cent,  of  those  of  a  drum  rotating  at  the  same 
peripheral  speed  ;  or,  in  other  words,  to  obtain  the  same  stresses  a 
plain  rotating  disk  must  be  run  with  a  peripheral  speed  555  per 
cent,  higher  than  that  of  a  rotating  ring  or  drum.  Unfortunately 
disks  used  for  steam  turbines  must  be  providod  with  a  hole  at  the 
centre  for  the  purpose  of  fixing  them  on  to  the  shaft,  and  the 
tangential  stress  near  the  periphery  of  the  hole  is  increased  to 
double  the  stress  in  a  solid  disk  without  a  hole.  This  means  that 
a  disk  with  a  very  small  hole  is  only  very  little  stronger  than  a 
ring  rotating  with  the  same  peripheral  velocity. 

A  plain  disk  with  a  hole  in  the  centre,  is  not,  however,  strong 
enough  for  turbine  work,  and  it  is  therefore  necessary  to  increase 
its  strength,  by  strengthening  the  disk  near  the  periphery  of  the 
hole  by  a  boss,  and  increasing  the  thickness  of  the  disk  towards  the 
centre  in  order  to  obtain  as  nearly  as  possible  a  disk  of  uniform 
strength. 

Mild  steel  disks  equal  in  strength  to  plain  disks,  as  used  in 
practice  can  be  run  at  a  peripheral  ralooity  of  655  ft./sec,  »o  that 


keep  the  difference  of  the  peripheral  speeds  at  the  root  and  at  the 
top  of  the  blades  within  practical  limits  it  is  not  advisable  to 
increase  the  blade  height  above  one-fifth  of  the  mean  diameter,  as 
already  pointed  out.  • 

The  blade  height  which  can  be  used  in  disk  turbines  is  dependent 
upon  the  stress  at  the  root  of  the  blade,  and  taking  the  maximum 
blade  height  of  Rateau  turbines  to  be  one-fifth  of  the  mean 
diameter,  the  maximum  output  is  proportional  to  the  square  of  the 
diameter. 

For  a  given  number  of  revolutions  of  the  turbine,  the  diameter 
is  proportional  to  the  peripheral  speed  and  the  output,  and  for  the 
same  stress  in  disks  and  drums,  other  conditions  remaining  the 
same,  a  disk  turbine  can  be  built  having  twice  the  maximum  out- 
put of  a  drum  turbine. 

The  fact  that  some  makers  have  recently  begun  to  use  solid 
drums,  wMch  would  theoretically  be  stressed  only  to  the  same 
figure  as  disk  turbines,  does  not  alter  the  above  statement  with 
regard  to  relative  capacity,  because  it  is  unsafe  to  run  solid  drums 
•at  a  higher  peripheral  speed  than  ordinary  drums.  This  is  due 
to  small  faults  in  their  interior  which  it  is  quite  impossible  to 
detect,  and  which  it  has  been  sb  own  increase  the  calculated  stresses 
to  more  than  double.  Both  the  disk  and  the  ordinary  drum  con- 
struction have  the  advantage  of  allowing  inspection  to  be  made 
of  each  part,  thus  ensuring  that  the  material  is  homogeneous 
throughout. 

The  maximum  output  of  a  disk  turbine,  being  proportional  to 
the  square  of  the  diameter  is — for  a  given  permissible  stress — 
inversely  proportional  to  the  square  of  the  revolutions  per  minute. 

In  practice,  however,  it  is  not  advisable  or  necessary  to  stress 
the  material  in  large  turbines  to  the  same  extent  as  in  small 
turbines,  so  that  the  relation  between  speed  and  output  may  be 
taken  as  follows  : — 

Maximum  output  for  1,500  R.P.M.,  three  times  larger  than  for 
3,000  R.P.M. ;  for  1,000  R.P.M.,  five  times  larger,  and  for  760  R.P.M., 
eight  time?  larger  than  for  3,000  R.P.M. 

As  the  stresses  are  proportional  to  the  square  of  the  diameter 
for  a  given  speed,  it  follows  that,  other  conditions  remaining  the 
same,  the  maximum  output  is  proportional  to  the  tensile  strength 
of  the  material. 

The  maximum  output  is  effected  in  the  same  way  by  the  decrease 
of  stress  obtained  by  improving  the  disk  and  blade  shape. 

For  a  given  turbine  of,  pay,  42  in.  mean  diameter,  running  at 
3,000  R.P.M.,  the  maximum  output  only  dei)ends  on  the  vacuum 
and  the  leaving  losses.  The  relations  between  these  quantities 
have  been  plotted  in  fig  2  in  the  calculation  of  which  the  following 
figures  were  assumed  : — 


Initial  pressure 
Superheat 

Turbine  efficiency    ., 
Generator  efficiency 


=  180  Ib./sq.  in.  gauge. 

=  1.50°  F. 

=     70  per  cent. 

=  94  per  cent. 


The  question,  of  the  maximum  outputs  which  can  be  obtained 
with  the  different  types  of  turbines  becomes  very  important  in  view 
of  the  great  increase  in  the  maximum  capacities  of  turbo-alter- 
nators during  the  last  three  years.  This  is  mainly  due  to  the  rapid 
development  of  the  impulse  turbine,  the  high  oo«ts  of  which  for 


Vol.70.   No.  1,787,  febhuaky 23,  1912]  THE    ELECTRICAL    REVIEW. 


319 


small  outputs  and  jjreat  economy  for  lar^^e  outputs  have  caused  the 
manufacturers  of  these  turbines  to  introduce  desijrns  of  turbo- 
generators suitable  of  giving  very  large  outputs  at  relatively  high 
speeds.  Whereas  four  years  ago  1,000  KW.  was  considered  a  very 
large  output  for  .3,000  r.p.m.,  manufacturers  are  at  present  prepared 
to  go  up  to  3,000  KW.,  and  even  higher,  for  this  speed.  The 
increase  of  the  output  of  turbo-alternators  has  been  more  rapid  in 
the  United  States  and  on  the  Continent  than  in  this  country.     For 


C^        «S/        CS>        -^         -^ 

Fig.  2.— Ma.ximum  Output  Obtainable  from  Disk  Turbines. 


example,  the  American  Westinghouse  Co.  recently  built  5,000 
K.v.A.  running  at  3,600  R.P.M. ,  and  15,000  KW.  maximum  rating  at 
1,800  R.P.M.  The  A.B.G.  Co.  is  reported  to  have  in  work  1.5,000 
K.A^A.  at  1,000  R.P.M.,  and  Siemens-Schuckert  works  4,000  k.v.a. 
at  3,000  B.P.M. 

In  the  design  of  steam  turbines  a  most  important  factor  is  the 
critical  speed  of  the  shaft.  In  this  matter  the  disk  type  of  turbine 
has  a  very  considerable  advantage  over  the  drum,  in  that  its 
critical  speed  can  be  calculated  with  ease  and  certainty. 

The  first  turbines  of  the  Rateau  and  Zoelly  type  were  made  with 
a  flexible  shaft,  i.e.,  the  normal  speed  was  above  the  first  critical 
speed.  At  one  time  there  was  even  a  tendency  to  neglect  the 
critical  speed  altogether,  as  it  was  found  that  turbine?,  if  properly 
balanced,  could,  under  normal  conditions,  be  run  very  satisfactorily 
even  at  the  critical  speed.  Unfortunately,  it  was  soon  found  in 
commercial  running,  when  abnormal  conditions  are  bound  occasion- 
ally to  occur,  that  if  the  shaft  were  deflected — as,  for  instance, 
when  water  is  carried  over  with  the  steam — it  remained  deflected, 
because  it  was  running  at  the  critical  speed. 

The  question  of  the  critical  speed  is  of  the  first  importance  when 
using  the  three-bearing  design,  which  is  becoming  more  generally 
adopted  for  small  turbines. 

The  critical  speed  of  a  shaft  is  usually  defined  as  that  speed  at 
which  a  very  small  eccentric  mass  will  cause  the  shaft  to  deflect 
to  a  very  great  extent.  It  can  be  demonstrated  that  this  speed 
coincides  with  the  natural  frequency  of  vibration  of  the  shaft,  and 
also  that  it  is  that  speed  at  which  any  accidental  deflection  of  the 
shaft  results  in  a  centrifugal  force  due  to  its  rotation  about  its 
position  at  rest,  sufficiently  large  to  maintain  this  deflection. 

If  only  one  weight  be  used  there  is  but  one  critical  speed,  and  as 
the  speed  is  raised  above  this  the  running  becomes  steadier.  Exten- 
sive use  of  this  fact  has  been  made  by  De  Laval  in  his  single-wheel 
turbine,  in  which,  in  order  to  reduce  vibration,  the  running  speed  is 
seven  times  greater  than  the  critical  speed. 

If  more  than  one  weight  be  used  the  shaft  will  have  critical 
speeds  of  higher  frequency,  and  in  the  case  of  shafts  with  uniformly 
distributed  loads  there  are  theoretically  an  infinite  number  of 
critical  speeds,  of  which,  however,  only  the  first,  second,  and,  in 
exceptional  cases,  the  third  and  fourth,  are  of  practical  importance. 

It  is  very  important  to  know  the  second  critical  speed  of  shafts 
running  above  the  first,  because  it  is  essential  that  the  running 
speed  be  sufficiently  removed  from  both  the  first  and  the  second,  in 
order  to  reduce  the  vibration  to  a  small  amount.  Also,  it  is  very 
often  impossible  to  calculate  the  critical  speed  with  absolute 
accuracy,  and,  consequently,  it  should  be  made  a  standard  practice 
to  have  the  running  speed  at  least  30  per  cent,  above  or  below  any 
critical  speed. 

Steam  turbines  are  generally  governed  by  a  throttle  valve,  which 
is  connected  to  a  mechanical  governor  either  directly  or  indirectly 
by  means  of  a  steam  or  oil  relay. 

Direct  governing,  which  has  been  adopted  from  steam  engine 
practice,  is  very  satisfactory  for  small  turbines,  provided  the  valves 
are  absolutely  balanced  ;  for  larger  turbines,  steam  relays  with 
pulsating  motion  have  been  used,  but  now  nearly  all  manufacturers 
of  steam  turbines  use  oil  relays,  and  this  is  undoubtedly  the  most 
satisfactory  arrangement.  In  the  case  of  combined  turbines, 
governing  by  cutting  out  nozzles  improves  the  economy  at  partial 
loads. 

It  has  been  stated  that  a  disadvantage  of  the  combined  turbine  is 
that  it  must  be  provided  with  nozzle  cut-out  governing  at  partial 


loads,  in  order  to  obtain  satisfactory  consamption  at  theee  loads. 
This,  however,  is  not  so,  as  there  ia,  of  course,  no  reason  why 
ordinary  throttle  governing  should  give  less  satisfactory  results  at 
partial  loads  with  combined  turbines  than  with  "pure"  types  of 
turbines.  Automatic  nozzle  control  complicates  the  governing 
mechanism  to  such  an  extent  that  it  should  only  be  adopted  in 
exceptional  cases,  where  turbines  are  run  for  a  considerable  length 
of  time  at  low  loads  and  where  the  loads  may  change  rapidly.  In 
most  cases  ordinary  throttle  governing  i"?  preferable,  a.**  the  small 
improvements  obtainable  with  nozzle  cut-out  governing  (2  pur  cent, 
at  J  load,  4  to  5  j)er  cent,  at  i  load)  do  not  jn.Htify  the  additional 
complication  in  the  governing  apparatus,  "xhc.  practical  ditlicultiew 
of  automatic  nozzle  control  are  due  not  to  the  necessity  of  arranging 
valves  in  front  of  the  nozzles,  but  to  the  complicated  gear  rw^uircl 
to  operate  the  valves,  which  latter  must  be  reasonably  tight  when 
closed.  These  difficulties  do  not  exist  when  hand-operated  valves 
are  used,  and  in  most  cases  these  meet  the  requirements. 

The  steaii  turbine  is  the  machine  for  large  output.s,  and  it  ha."* 
during  the  first  half  of  the  last  decade  superseded  the  steam  engine 
for  outputs  above  1,000  KW.  The  recent  improvements  in  steam 
turbines,  which  resulted  in  the  adoption  of  the  combined  types, 
have  still  further  reduced  the  minimum  output  at  which  a  steam 
engine  is  more  advantageous  than  a  steam  turbine.  Units  of 
500- KW.  capacity  are  now  usually  ordered  as  turbines,  and  even 
250-kw.  turbines  are  able  to  compete  successfully  with  the  best 
modern  steam  engines.  In  countries,  as,  for  instaiice,  the  United 
States,  where  the  cost  of  coal  is  of  secondary  importance,  there  is  a 
tendency  to  adopt  turbines  for  even  the  smallest  outputs.  For 
small  units,  generally  the  pure  Curtis  types  with  only  a  single 
wheel  are  used.  These  are  also  used  very  successfully  for  special 
purposes,  as,  for  instance,  the  driving  of  condenser  and  high-lift 
pumps. 

The  developments  which  have  taken  place  during  the  last  five 
years  show  an  improvement  not  only  in  high-pressure  condensing 
turbines  as  used  for  power  stations,  but  also  a  tremendous  increase 
in  the  application  of  turbines  to  all  possible  industrial  purposes. 
This  has  involved  the  manufacture  of  new  kinds  of  machines  known 
as  low-pressure,  mixed  -  pressure,  back  -  pressure  and  reducing 
turbines. 

The  great  importance  of  low-pressure  turbines  was  first  pointed 
out  by  Prof.  Rateau,  who  invented  the  Rateau  steam  accumulator, 
which  is  really  a  necessary  accessory  for  low-pressure  installation?. 

The  Rateau  accumulator  allows  low-pressure  steam  at  a  constant 
or  approximately  constant  rate  to  be  taken  from  a  machine  which 
is  working  intermittently.  If  the  available  low-pressure  steam 
quantity  is  always  sufficient  for  the  output  required,  the  instal- 
lation of  a  low-pressure  turbine  is  quite  satisfactory  ;  if  for  short 
periods  no  low-pressure  steam  is  available,  high-pressure  steam  must 
be  reduced  and  passed  into  the  low-pressure  steam  main.  If,  however, 
this  occurs  for  long  periods,  or  if  the  low-pressure  steam  quantity  is 
not  sufficient  to  produce  the  power  required  from  the  turbine,  the 
losses  due  to  throttling  high-pressure  steam  to  below  atmospheric 
pressure  are  too  large.  In  such  cases,  which  represent  the  normal 
condition,  the  installation  of  a  mixed- pressure  turbine  is  necessary. 

The  main  application  of  low-pressure  turbines  is  at  present  in 
connection  with  steam  engines  in  existing  power  stations.  Engines 
previously  run  condensing  are  changed  to  run  non-condensing,  and 
allowed  to  exhaust  into  a  low-pressure  turbine,  the  alternator  of 
which  is  coupled  electrically  to  that  on  the  steam  engine,  so  that 
engine  and  turbine  form  one  set. 

This  arrangement  is  very  economical,  providing  the  normal  out- 
put of  the  combined  set  is  increased  at  least  50  per  cent,  above  that 
of  the  engine  alone.  Usually  the  combined  set  is  arranged  so  that 
the  normal  full  load  of  the  engine  alone  when  exhausting  against 
a  back  pressure  of  about  16  lb.  per  square  inch  absolute  is  kept  the 
same  as  before,  the  low-pressure  turbine  utilising  the  exhaust  steam 
coming  from  the  engine.  It  is  advisable  to  pass  the  exhaust  steam 
from  the  engine  through  an  oil  separator,  which  acts  also  as  a  water 
separator.  The  additional  output  which  can  be  obtained  from  the 
low-pressure  turbine  depends  mainly  on  the  vacuum.  The  improve- 
ment in  economy  is  much  larger  in  cases  where  river  or  sea  water 
is  available  for  cooling  water  than  in  cases  where  cooling  towers 
are  necessary.  At  partial  loads  the  back  pressure  on  the  steam 
engine  drops  below  atmospheric  pressure  ;  it  is  therefore  essential 
to  steam-seal  the  glands  on  the  low-pressure  cylinders  of  the  steam 
engine  in  order  to  reduce  air  leakage  to  an  abs  ilute  minimum  and 
to  secure  the  highest  possible  vacuum. 

The  following  figures  are  based  on  the  average  conditions  which 
usually  occur  in  these  combined  plants  in  the  case  of  compound 
engines. 

The  steam  consumption  of  the  engine  running  non-condensing 
will  be  about  35  per  cent.  (30  per  cent,  to  40  per  cent.)  greater  than 
when  running  condensing.     The  exhaust   steam  from  the   engines 
will  give  an  additioni.1  output  in  a  low-pressure  turbine  of  : — 
(il  per  cent,  of  the  output  of  the  engine  at  27-in.  vacuum, 
70        „  ,,  ,.  ,,  28  ,,  „ 

'*■'  11  11  n  II  *•'    11  II 

and  the  steam  or  coal  consumption  would  be  :  — 

T,      o^  •  TO-/1-.M         /84  per   cent,  of  the  original 

For  27-in.  vacuum  :  1  3o/l  bl  =    -{         *^  .  . . 

J.U1  .il  1  .  vauuuui        u  !•.    X         -^         steam  consumption 

„     28   „  „  l-35/r70  =       80 

„     29    „  „  r35/l-81  =      75 

As  the  turbine  is  electrically  coupled  to  the  engine,  no  special 
governing  of  the  turbine  is  required.  For  starting  and  paralleling 
generally,  high-pressure  steam  is  required,  which  is  either 
regulated  by  hand  or  by  a  mechanical  governor.  It  is  not 
necessary  to  provide  a  reducing  valve,  as  the  steam  pressure  in  the 
low-pressure  turbine  will  not  be  higher  than  atmospheric  pressure, 
due  to  the  very  large  ateas  through  the  blading  of  the  turbine. 
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A  low-pressure  turbine  is  simply  a  high-pressure  turbine  with 
the  first  wheels  taken  off. 

Mixed -pressure  turbines  are  high-pressure  turbines  with  an 
additional  inlet  for  low-pressure  steam,  or  low-pressure  turbines 
with  additional  high-pressure  stages  to  utilise  high-pressure  steam 
in  case  the  available  low-pressure  steam  quantity  is  not  sufficient 
for  the  load  required.  They  are  generally  used  in  collieries  and 
rolling  mills,  utilising  low-pressure  steam  coming  from  different 
kinds  of  engines,  which  are  exhausting  against  a  back  pressure  of 
about  16  lb.  per  sq.  in.  absolute,  through  steam  accumulators. 

A  section  through  a  mixed-pressure  turbine  consisting  of  one 
velocity  wheel  and  one  Rateau  wheel  in  the  high- pressure  part  and 
five  Rateau  wheels  in  the  low-pressure  part  is  shown  in  fig.  3. 

Mixed-pressure  turbines  are  not  generally  connected  electrically 
with  the  steam  engines  from  which  the  supply  of  low-pressure 
steam  is  obtained,  and  must  therefore  be  separately  governed  by  a 
speed  governor.  In  order  to  obtain  satisfactory  running  in  parallel 
with  other  engines,  it  is  essential  that  the  load  of  the  turbo-set  be 
independent  of  the  steam  conditions,  which  means  that  the  speed  of 
the  turbine  must  be  only  dependent  upon  the  load  of  the  alternator, 
and  independent  of  the  low-plressure  steam  quantity  available.  The 
change  in  speed,  when  changing  from  high-pressure  steam  to  low- 
pressure  steam  or  nee  re?:sa,  must  therefore  be  as  small  as  possible. 
These  conditions  were  first  realised  by  Prof.  Rateau,  who  invented 
a  governor  fulfilling  these  conditions,  which  is  now  applied  by 
nearly  all  the  manufacturers  of  mixed-pressure  turbines, 

The  present  importance  of  the  mixed -pressure  turbine  for  this 
country  is  best  illustrated  by  the  fact  that  nearly  40  per  cent,  of 
the  turbines  ordered  are  of  the  mixed-pressure  type. 

In  the  case  of  low-pressure  turbines  the  maximum  outputs  obtain- 
able depend  more  on  the  turbine  than  the  alternator,  which  is  the 
reverse  of  the  conditions  obtaining  in  the  case  of  high-pressure 
turbines. 

Back-pressure  turbines  exhaust  against  a  pressure  above  atmos- 
pheric pressure.  Turbines  which  run  non-condensing  exhausting 
into  free  atmosphere  are  also  included  in  this  class. 

The  exhaust  steam  is  generally  used  for  heating  purposes,  as,  for 
instance,  in  ships  for  heating  the  feed  water  or  in  mills  for  heating 
water  in  open  pans, or  in  saltworks  for  evaporating  brine. 


surplus  steam  is  by-passed  to  low-pressure  wheels,  which  are  fixed 
on  the  same  shaft  and  placed  in  the  same  cylinder. 

The  full-load   conaumptions  and   total  eflBciencies  of  the  most 
important  turbines  are  given  in  the  following  list :-    • 


No. 


Manufacturer. 


j    Year 
of 
test. 


4 

o 

11 

12 

14 

18 
21 
22 
25 
26 
27 
28 


A.EG 

C.  A.  Parsons 

r  Westinghouse   Machine 
1     Co. 

Brown-Boveri  A:  Co.    . . 

Escher,  Wyes  &  Co.     .. 

A.EG 

El.  Maschinenfabrik  .. 
J  Maschinenfabrik  Augs 
L      berg  Niirnberg 

B.T.H 

Escher,  Wyss  ... 

Escher,  Wyss   ... 

Oerlikon 

British  Westinghouse.. 

British  Westinghouse.. 

Richardsons,  Westgarth 


1906 
1907 

1907 

1907 
1908 
1909 
1910 

1910 

1911 
1910 
1910 

i:»ii 

1911 
1911 
1910 


■ 

Revs. 

per 

/inin. 

Lb.  per 

KW.- 

hour. 

3,000 

1 ,500 

127o 

3,500 

1,200 

13-35 

7,500 

750 

1500 

3,500 
5,000 
4,000 
3,500 

1,360 
1,000 
1,500 
1,600 

1370 
1517 
1192 
14-07 

2,500 

1,500 

15-50 

3,000 
4,000 
2,000 
3,OUO 

1,500 
1,000 
3,000 
1,500 

15-96i 

i3-3o; 

1 3-035 
11-62 

3,000 
5,000 

1,.500 

i,.->oo 

13-72 
1300 

6,2rj0 

1,200 

11-90 

I'otal 
effici- 
ency. 


63-8 
62-7 

66-3 

64-8 
631 
63-8 
64-8 

64-5 

647 
64-4 
66-0 
64-1 
639 
679 
68-4 


From  this  list  it  will  be  seen  that  the  steam  consumption  has 
been  improved  from  12'76  lb.  per  KW.-hour  in  1906  to  11-6  lb.  per 
KV'.-hour  in  1911  ;  and  the  total  efiBciency — 

Ac*^iial  output  of  generator 

Mechanical  equivalent  ot  heat  drop  according  to  adiabatic  expansion 

from  63'8  per  cent,  in  1906  to  66-3  per  cent,  in  1907,  and  684  per 
cent,  in  1910.     This  figure  has  net  been  improved  upon  in  1911. 

The  best  eflSciency  on  mixed -pressure  turbines  running  on  low- 
pressure  steam  has  been  obtained  on  a  1,000-KW.  turbine  running  at 


7^/ w- ••:•,'/.'/// 


Fl<}.   3.— MiXED-PKESSUKE   TURBINE.      ThE   BEITISH   WESTINUHOUSE  CO.,    1910. 


The  governing  of  these  turbines  may  differ  according  to  the 
conditions  prevailing.  When  all  the  steam  is  required  for  heating 
purposes,  independent  of  the  load,  an  ordinary  speed  governor  is 
used,  opening  or  closing  a  high-pressure  throttle  valve  according 
to  the  load  required.  When,  on  the  other  hand,  the  turbine  is 
required  to  work  in  parallel  with  other  engines,  and  is  intended 
to  utilise  only  that  amount  of  steam  required  fot  heating  pur- 
poses, it  need  not  be  provided  with  a  speed  governor  at  all,  the 
steam  being  controlled  by  the  pressure  in  the  heating  steam  pipe. 
If  more  heating  steam  is  rf  quired,  the  pressure  in  the  heating 
steam  main  decreases,  and  this  change  of  pressure  can  be  used  to 
open  the  governor  valve  in  a  similar  manner  to  that  used  for  reducing 
valves. 

Neither  of  the  two  methods  is  quite  satisfactory  in  all  cases. 
If,  in  the  first  case,  more  load  is  required  than  that  obtainable 
from  the  heating  steam  available,  steam  must  be  passed  through 
the  turbine  and  blown  into  atmopphere.  This  lepresents  a  gr^at 
loss,  as  this  steam  could  be  utilised  in  a  low-pressure  turbine. 
The  second  method  is  absolutely  satisfactory  in  this  respect,  but 
it  is  necessary  that  the  machine  be  run  in  parallel  with  other 
engines,  the  load  of  which  is  changed  according  to  the  heating 
steam  quantity  required. 

An  absolutely  satisfactory  arrangement  can  be  obtained  by  the 
use  of  reducing  tuibines.  In  case  the  load  of  the  turbine  is  more 
than  that  obtainable  from  the  heating  steam  quantity  required,  the 


3,000  B.P.M.,  made  by  the  British  Westinghouse  Co.     The  elHoiency 
realised  in  this  case  was  69'8  per  cent. 

The  elHciency  of  a  steam  turbine  is  the  ratio  : — 

Actual  work  done  on  turbine  shaft 

Mechanical  equivalent  of  heat  drop  according  to  adiabatic  expansion 

This  ratio  is  referred  to  wherever  efficiency  is  mentioned  in  the 
following  discussion.  In  order  to  compare  the  merits  of  different 
steam  turbines,  the  efficiencies  as  obtained  aboveare  usually  calculated 
and  compared.  This,  however,  does  not  provide  a  rational  basis 
ot  comparison,  as  the  efficiency  of  a  turbine  is  itself  dependent  upon 
the  steam  conditions.  The  author  has  adopted  standard  steam 
conditions  to  which  the  performances  of  all  turbines  can  be 
reduced  by  applying  proper  corrections.  These  standard  conditions 
are  : — 

For  high-pressure  turbines,  180  lb.  per  sq.  in.  pressure,  160°  F. 
superheat,  28  in.  vacuum  (30  in.  bar.). 

For  low^- pressure  turbines,  161b.  per  sq.  in.  absolute  pressure, 
0°  F.  superheat,  27*  in.  vacuum  (SO  in.  bar.). 

According  to  our  present  knowledge  the  corrections  to  be  made 
for  superheat  are  independent  of  steam  pressure  and  vacuum,  and 
are  therefore  the  same  for  high,  low,  and  approximately  for  back- 
pressure turbines. 

The  corrections  are  as  follows : — 1  per  cent,  improvement  of 
steam   consumption   of  every    10*  F.  superheat.     Between  0*  and 
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100°  F.  superheat  ;  for  every  12°  F.  superheat  between  100^  and 
200"  F.  superheat ;  and  for  every  14°  F  HU))erheat  Ijetween  200  and 
300°  F.  superheat. 

The  efficiency  increaees  with  the  superheat,  and  consequently  the 
actual  is  lartrer  than  the  theoretical  correction,  which  is  calculated 
from  the  variations  of  the  available  heat  drop  in  adiabatic 
expansion. 

The  improvements  in  efficiency  may  be  taken  as  i'2'>  per  cent 
better  efficiency  at  100°  F.  superheat,  G7r,  per  cent,  at  200°  F. 
superheat,  and  75  per  cent,  at  300"  F.  superheat,  than  for  dry 
saturated  steam. 

The  corrections  given  have  been  deduced  from  a  large  number 
of  tests  made  on  impulse  turbines  ;  they  are  probably  too  large 
for  pure  Parsons  turbines,  which  are  unable  to  utilise  high  super- 
heat to  the  same  extent  as  impulse  or  impulse  reaction  turbines. 


Fig.  4.— Westinghouse  Turbine-Driven  Auxiliary  Pumps. 


Tests  have  shown  that  when  the  steam  is  wet  the  efficiency  is 
reduced.  Assuming  that  the  efficiency  follows  a  continuous  curve 
for  superheated  and  wet  steam  when  plotted  with  entropy  as  a  basis, 
the  efficiency  will  change  by  1  per  cent,  for  each  1  per  cent,  varia- 
tion in  wetness.  It  follows,  therefore,  that  the  steam  consumption 
measured  as  condensed  water  will  be  2  per  cent,  higher  for  each 
1  per  cent,  increase  in  moisture. 

The  efficiency  of  a  turbine  using  and  designed  to  use  a  very  high 
vacuum  will  not  be  so  good  as  that  of  a  turbine  of  quite  similar 
type,  having  the  same  number  of  stages,  but  designed  to  utilise  a 
lower  vacuum.  The  difiference  will  be  slightly  larger  for  drum 
than  for  disk  turbines,  as  the  latter  can  be  designed  to  use  a 
higher  vacuum  to  greater  advantage  than  the  former. 

The  average  theoretical  corrections  obtained  by  considering  the 
adiabatic  heat  drop  available  may  be  taken  as  5  per  cent,  improve- 
ment of  steam  consumption  for  1  in.  between  26  and  27  in.  vacuum  ; 
6  per  cent,  between  27  and  28  in.  ;  7"75  per  cent,  between  28  and 
28i  in.  ;  and  11'5  per  cent,  between  28i  and  29  in.  vacuum. 

The  actual  improvement  which  can  be  obtained  with  the  present 
design  of  impulse  turbine  is  4  per  cent,  between  26  and  27  in., 
5  per  cent,  between  27  and  28  in.  and  6  per  cent,  between  28  and 
29  in.  vacuum. 

According  to  these  figures  the  efficiencies  of  equivalent  turbines 
with  the  same  number  of  stages  using  and  designed  to  utilise 
different  vacua  would  be  : — 

1  per  cent,  better  efficiency  at  26  in.  than  at  27    in. 

1  1)  M  27  ,,  28      ,, 

^  ))  1)  28  ,,  28i    ,, 

2*5  „  „  28i         „     .       29      „ 

These  figures  represent  a  very  fair  average  for  any  steam  con- 
ditions between  the  limits  of  steam  pressure,  100  lb.  to  200  lb.  per 
sq.  in.  gauge  and  superheat  0°  F.  to  300°  F. 

Whereas  the  superheat  correction  is  nearly  independent  of  the 
other  steam  conditions,  the  vacuum  correction  depends  to  a  great 
extent  upon  the  steam  pressure,  and  is  very  much  larger  for  low- 
pressure  turbines.  The  average  theoretical  corrections  for  these 
are  : — 

12  per  cent,  improvement  of  steam  consumption  for  1  in.  between 
26  and  27  in.  ;  13'75  per  cent,  between  27  and  28  in.  ;  17  per  cent, 
between  28  and  28-}  in.  ;  and  22'5  per  cent,  between  28i  and  29  in. 

The  actual  improvements  which  can  be  obtained  with  the  present 
design  of  low-pressure  impulse  turbine  of  similar  construction,  but 
increased  number  of  stages  for  higher  vacuum,  are  : — 

11 T)  per  cent,  improvement  of  steam  consumption  for  1  in. 
between  26  and  27-in.  vacuum  ;  13  per  cent,  between  27  and  28  in.  ; 
and  14"5  per  cent,  between  28J  and  29-in.  vacuum. 

'  According  to  these  figures,  turbines  using  and  designed  to  utilise 
different  vacua  give  efficiencies  as  follows  ; — 

0*5  per  cent,  better  efficiency  at  2()  in.  than  at  27  in.  vacuum 
0'7         ,,  .  27  „  28 

I'O         „  „  28  „  28i       „ 

3-5         „  „  28^         „  29 

The  corrections  given  represent  a  very  fair  average  for  any  steam 
conditions  between  the  limits  :  14  lb.  per  sq.  in.  absolute,  0°  F..  and 
18  1b.,  100°  F. 

The  efficiency  which  can  be  obtained  with  turbines  having  the 
same  number  of  stages  depends  also,  but  in  a  lesser  degree,  upon  the 


steam  pressure.  When  the  steam  pressure  ifl  low  not  only  are  the 
leakage,  ventilation  and  friction  losses  in  the  turbine  snuiller,  bat 
the  blading  efficiency  increases  as  the  total  heat  drop  decreases. 

The  average  theoretical  correction.^  are  as  follows  : — 

2  per  cent,  improvement  in  steam  consumption  for  10  per  cent, 
increase  of  pressure  between  100  and  140  lb.  per  sq.  in.  gao^e  ; 
V'.)'>  per  cent,  between  140  and  isQ  lb.  :  and  190  per  cent,  between 
IHO  and  200  lb.  per  sq.  in.  gauge. 

The  actual  improvement  in  steam  consumption  which  can  be 
obtained  with  the  present  design  of  impulse  turbine  is  15  per  cent, 
for  10  per  cent,  increase  of  pressure  between  100-200  lb.  per  aq.  in. 
gauge. 

According  to  these  figures  equivalent  turbines  having  the  same 
number  of  stages,  using  and  designed  to  utilise  different  preseares^, 
would  give  improved  efficiencies  as  follows  : — 

04  per  cent,  better  at  180  lb.  per  sq.  in.  than  at  200  lb.  per  sq.  in. 
gauge  :  06  per  cent,  better  at  140  lb.  than  at  180  lb.  ;  and  19  per 
cent,  better  at  100  lb.  than  at  140  lb.  per  sq.  in.  gauge. 

These  corrections  are  a  very  fair  average  for  any  steam  conditions 
between  0°  F.  superheat,  26-in.  vacuum,  and  300*  F.  and  29-in, 
vacuum. 

The  range  of  pressure  met  with  in  low-pressure  turbines  is  so 
small  that  the  pressure  correction  for  thermo-dynamic  efficiency  is 
negligible.  The  average  consumption  correction  is  4  per  cent,  im- 
provement for  10  per  cent,  increase  oi  pressure  between  14  and 
18  1b. 

These  figured  may  be  taken  as  a  fair  average  between  the  limiting 
steam  conditions,  0°  F.  supft-heat,  26-in.  vacuum,  and  100°  F.  super- 
heat, 29-in.  vacuum. 

The  corrections  we  have  already  considered  refer  to  the  steam 
consumptions  of  turbines  utilising  steam  conditions  for  which  they 
have  been  specially  designed,  and  are  of  the  greatest  importance  to 
the  purchaser  when  fixing  the  steam  conditions  under  which  tur- 
bines have  to  work. 

The  most  economical  speed  for  small  low-lift  pumps  and  high- 
lift  pumps  is  too  high  for  reciprocating  engines,  and  it  was  there- 
fore necessary  to  drive  these  either  by  belt,  gearing,  or  by  means 
of  electric  motors.  The  advent  of  the  steam  turbine,  however, 
made  direct  coupling  possible,  but  it  necessitated  the  further 
development  in  these  pumps  so  that  the  speed  might  be  sufficiently 
high  to  enable  a  reasonably  efficient  turbine  to  be  built  at  a  com- 
petitive price. 

The  advantages  of  steam-driven  pumps  are  often  of  great 
importance  in  the  case  of  pumps  used  for  condensing  plants.  A 
view  of  such  a  group  for  a  surface  condenser  is  given  in  fig.  4, 
which  shows  a  turbine  on  a  overhung  shaft  driving  a  centrifugal 
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Fig.  5. — Tirbine-Dbiven  Boiler  Feed  Pumps. 


pump  with  two  double-flow  impellers  of  the helico-centrif ugal  type,* 
rotary  air  pump  of  the  Le  Blanc  type,  and  an  extraction  pump 
consisting  of  one  double-flow  impeller. 

This  set,  which  is  running  at  2,500  R.P.M.,  is  used  in  conjunction 
with  a  3,000-KW.  mixed-pressure  turbine  for  a  fall-load  steam 
quantity  of  80,000  lb.  per  hour. 

A  section  of  a  horizontal  turbine  driving  a  boiler  feed  pump 
running  at  4,000  B.P.M.  is  shown  in  fig.  5. 


Association  of  Mining  Electrical  Engineers. 

A  meeting  of  the  East  of  Scotland  Branch  was  held  at  Edinburarh 
on  Saturday  last,  when  an  interesting  paper  was  read|by  Mr.  R.  H. 
Willis.  British  Electrical  Plant  Co.,  Alloa,  on  "The  Mechanical 
Design  of  Electrical  Plant  usually  found  in  Collieries."  He  said 
that  all  electrical  plant  which  was  to  be  use^l  in  collieries  should 
be  characterised  by  extreme  robustness.  Undoubtedly  it  would  pay 
in  the  long  run  to  install  a  machine  with  the  heaviest  shaft, 
longest  bearings  and  stiffest  brush  gear.  This  was  particularly 
the  case  with  regard  to  three-pha.-se  machines  where,  of  necessity, 
clearances  between  the  rotor  and  the  stator  were  small,  and  con- 
sequently no  undue  deflection  could  be  allowed  on  the  shaft.  In 
such  a  case,  also,  the  length  of  the  bearings  wa*  of  importance. 
Two  methods  were  adopted  to  get  over  the  trouble  in  fairly  large 
machines.     The   first  was  to  mount  the   rotor  in  bearings   inde- 
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pendent  of  the  end  frame,  and  these  beajrinfrs  could  then  be  packed 
to  compensate  for  any  wear  that  migrht  take  place.  The  second 
arrangrement  was  to  have  adjusting^  screws  in  the  end  frames  so 
that  the  latter  could  be  raised  and  lowered  in  relation  to  the 
stator  as  mig:ht  be  required.  Oil  fling^ing  was  one  of  the  most 
most  fruitful  sources  of  trouble  in  connection  with  electrical 
machinery.  It  was  difficult  to  account  for  this,  as  frequently  he 
had  seen  two  machines  identically  alike,  made  from  similar  stock 
parts,  and  running  at  the  same  speed,  the  one  throwing:  oil  badly 
and  the  other  perfectly  dry.  All  the  same,  the  general  lines  to  be 
adopted  to  prevent  this  trouble  comprised  a  large  oil  flinerer  of 
either  one  or  two  ridges,  with  a  capacious  bell  mouth  coming  well 
down  to  the  shaft,  and  with  large  overthrow  drains  to  permit  the 
oil  to  run  back  into  the  oil  well.  In  cases  where  machines  were 
provided  with  fans  it  would  be  often  found,  in  spite  of  the  above 
precautions,  that  the  oil  was  sucked  out  of  the  bearing  by  the  fan. 
In  this  case  it  became  necessary  to  provide  an  additional  cap  over 
the  bell  mouth,  absolutely  closing  it. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


Mazda  Traction  Lamps. 

The  strength  of  the  Mazda  drawn-wire  lamp  has  greatly 
extended  its  field  of  use  ;  it  has  been  demonstrated  that  it  can  be 
operated  satisfactorily  even  under  the  severe  service  conditions  on 
battleships  under  target  fire,  and  the  fact  that  these  lamps  are 
suitable  for  use  on  electric  tramways  instead  of  the  ordinary 
carbon  lamps  has  been  verified  by  tests  on  the  part  of  a  number  of 
leading  tramway  companies,  who  have  found  them  give  satisfactory 
results.  The  British  Thomson-Houston  Co.,  Ltd.,  of  Mazda  House, 
E.G.,  have  therefore  standardised  aline  of  Mazda  traction  lamps,  which 
are  supplied  in  a  nominal  rating  of  30-C.P.  35-watt,  and  30-C.P. 
40-watt,  all  rated  at  an  efficiency  to  give  a  length  of  life  that  is 
economical  for  the  conditions  of  tramway  power  costs.    These  lamps 
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means  of  two  small  inclined  disks  mounted  on  a  vertical  shaft,  one 
disk  operating  the  valves  and  the  other  the  pump  plungers.  The 
various  feeds  can  easily  be  adjusted,  and  the  whole  pump  body 
be    removed   completely   from   the    tank    for   inspection    or 


can 


replacement  by  removing  a  few  screws. 


Fig.  2. — Bosch  Force  Feed  Lubricator. 


There  are  no  springs  and  no  intricate  mechanism  in  this  type  of 
lubricator,  which  is  substantially  made,  so  that  there  is  no  likeli- 
hood of  its  getting  out  of  order.  All  adjustments  are  made  from 
the  outside  of  the  tank.  The  oil  feed  is  absolutely  positive,  and 
the  lubrication  is,  of  course,  in  proportion  to  the  speed  with  which 
the  lubricator  is  driven. 

The  accompanying  illustration  shows  the  pump  body  removed 
from  the  tank  ;  the  separate  strainers,  pumps,  disks,  sight  feeds, 
Ace,  can  readily  be  seen.  The  pump  is  made  by  the  Bosch  Magneto 
Co.,  Ltd.,  40,  Newman  Street,  W. 


Fig.  1. — Mazda  Traction  Lamp. 


Equipment. 


are  supplied  for  series  burning,  so  as  to  operate  in  the  standard 
arrangement  of  five  lamps  in  series  for  railway  voltages  of 
.'iOO-volt,  550-volt  or  600-volt.  The  marked  improvements  in 
energy  consumption  amounting  to  about  70  per  cent.,  render  these 
traction  lamps  an  economical  substitute  for  the  old  type  of  lamp, 

Bosch  Force  Feed  Lubricator, 

This  is  a  new  form  of  mechanically  driven  oil  pump  for  force 
feed  lubrication,  and  is  adaptable  to  all  kinds  of  high  and  low- 
speed  engines,  machine  tools,  &c.  The  action  of  the  lubricator  is 
positive,  and  the  oil  which  is  forced  into  the  tube  by  the  pump 
must,  under  all  circumstances,  reach  the  point  where  the  lubrica- 
tion is  required.  A  separate  set  of  pumps  is  provided  for  each  oil 
supply.  Each  arrangement  consists  of  a  pump  body,  valve  and 
pumping  piston,  the  suction  and  pressure  actions  for  each  section 
being  permanently  connected  with  the  pump  body.  It  works 
equally  well  in  either  direction  of  rotation,  and  can  be  arranged 
for  rotary  drive  or  oscillatory  drive  as  desired.  The  pumps  are 
driven  by  a  worm  drive,  which  is  transmitted  direct  with- 
out any  other  gearing  ;  all  the  pumps  are  mounted  to  a 
commoi  centre,  and  are   brought   successively   into   operation  by 


An  Electric  Organ-Blowing  Equipment. 

Visitors  to  Reinhardt's  production  of  the  "  Miracle,"  at  Olympia, 
will  have  been  impressed  by  the  effective  organ,  which  has  been 
erected  by  the  well-known  organ  builders,  Messrs.  Brindley  and 
Foster,  of  Sheffield  and  London,  and  it  is  interesting  to  note  that 
the  instrument  is  provided  with  an  electric  organ-blowing  equip- 
ment, controlled  by  the  Marples  patent  regulator.  As  will  be  seen 
in  fig  3,  this  consists  of  a  low-speed  D.c.  mocor,  running  at 
approximately  200  r.p.m.,  connected  by  means  of  a  belt  to  a 
3(i-in.  diameter  pulley  on  a  three-throw  crankshaft,  which,  in 
turn,  drives  three  wedge-shaped  feeders. 

The  motor  is  mounted  practically  within  the  organ  case,  and 
is  absolutely  silent  in  working.  The  speed  of  the  motor  is  regulated 
by  means  of  the  radial  multiple-contact  starting  and  regulating 
device  shown  in  the  illustration.  The  arm  is  connected  by  means 
of  a  chain  to  the  top  of  the  main  reservoir,  and  is  so  arranged  that 
when  the  reservoir  is  full  the  motor  automatically  stops.  As  the 
wind  is  used  the  motor  will  increase  its  speed  or  alow-up  auto- 
matically, always  keeping  the  bellows  full. 

The  Marples  patent  regulator  provides  not  only  the  regulating 
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stops,  but  also  a  sufficient  number  of  Btartinff  Btop«,  to  that  an 
additional  motor-starter  is  not  required.  The  only  apparatus  which 
the  orpanist  has  to  operate  is  a  single-pole  switch  placed  in  a  con- 
venient position  at  the  keyboard.  This  type  of  controller  has 
been  fitted  already  in  over  one  hundred  churches,  public  halls.  Ace, 
and  is  supplied  by  the  Adnil  Electkic  Co.,  Ltd.,  Artillery  Lane, 
London,  E.G. 

Simplex  Hand  Lamp. 

In  addition  to  the  question  of  a  substantial  hand  lamp  which 
complies  with  the  various  requirements  laid  down  by  the  Home 
Office  for  use  in  factories,  there  is  a  larpe  demand  for  a  type  which 
prevents  unauthorised  removal  of  the  electric  lamp  itself  from  the 
handle  carrying-  it.  As  is  well  iinown,  the  Home  Office  Ref,'ulations 
have  been  laid  down  with  a  view  to  preventing  the  user  of  the 
lamp  from  receiving  a  shock  which  might  prove  dangerous,  and 
which  has  been  known  to  be  fatal.  Both  these  objects  are  effected 
in  a  new  form  of  hand  lamp  now  being  put  upon  the  market 
by  Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birmingham,  and 
illustrated  in  section  in  fig.  4.  It  is  of  substantial  construction, 
with  a  handle  made  of  insulating  material.  The  lamp-locking 
device  is  arrived  at  by  means  of  a  screwed  bush  b,  into  which  the 


to  a  collar  which  m  fixed  on  the  lampholder  with  the  aid  of  the  shade- 
carrier,  as  shown  in  fig.  6.  It  is  readily  a^ljuritaVjle  to  the  most  comfort- 
able poHition,  and  nhould  prove  a  most  jxjpular  and  beneficial  device. 

"  Slipon  "  Shade  Carrier. 

An  extremely  neat  solution  of  the  problem  of  fixing  shades  on 
lampholders  has  been  arrived  at  by  Me.ssbs.  Jacjok^m  BwircHKBa,  of 
37a,  Woodgrange  Road.  Forest  Gate,  London,  E.  It  consista  simply 
of  a  brass  ring  with  spring  claws,  which  is  pushed  on  the  barrel  of 
the  holder  after  the  shade  has  been  put  in  place.  The  ring  and  it« 
application  are  illustrated  in  figs.  7  and  8.  It  might  be  thought  at 
first  sight  that  the  fastening  would  be  insecure  ;  this,  however,  is 
quite  a  mistake.  When  the  barrel  is  screwed  for  the  not  usually 
employed  (which  is,  of  course,  dispensed  with  in  this  case),  the 
claws  grip  the  thread  so  firmly  that  quite  a  vigorous  poll  is 
required  to  remove  the  ring,  a  fact  which  we  have  personally  verified  : 
and  even  where  the  barrel  is  not  threaded,  the  frictional  grip  is  said 
to  be  ampie  to  sustain  the  shade.  But,  in  addition  to  this, 
another  safeguard  is  provided,  for  when  a  lamp  is  in  the  holder,  the 
pins  of  the  bayonet  socket  project  through  the  slots  sufficiently  far 
to  render  it  impossible  for  the  ring  to  be  removed.  Thus  the  device 
is  suitable  for  use  even  where  there  ia  considerable  vibration,  as,  for 


Fig.  7.— "Slipon"  Shade 
Caerieb. 


FiG.  8." — Mode  of  Using 
the  "Slipon"  Gabbier. 


Fig.  4.— Section  of  Simplex  Hand  Lamp. 


instance,  on  tramcars.  The  difficulty  of  removing  the  ordinary 
screwed  ring  is  familiar  to  all  users,  and  has  been  intensified  in  the 
case  of  the  deep  shades  used  with  metallic-filament  lamps  ;  with  the 
"  Slipon  "  carrier  it  suffices  to  pull  the  shade  ofi^  without  putting 
the  band  or  a  special  tool  inside  it  at  all.  The  claws  can  readily  be 
adjusted  to  suit  slight  variations  in  the  diameter  of  the  barrel.  The 
cleaning  of  shades  and  reflectors  is  often  neglected  on  account  of 
the  bother  of  unscrewing  the  nut  and  replacing  it  ;  but  this  inven- 
tion, which  can  be  applied  to  holders  already  installed,  renders  it 
an  easy  matter  to  carry  out  this  operation,  the  importance  of  which 
ought  to  be  more  generaUy  realised. 


lamp  and  an  ordinary  shade  carrier  and  cord  grip-holder  are  fitted 
in  the  manner  shown.  When  the  shade  ring  is  screwed  down 
tightly  on  to  the  upper  end  of  the  bush,  obviously  the  lamp  will  be 
locked  ;  the  whole  is  then  screwed  into  the  handle  of  the  lamp. 
To  take  up  any  uneven  expansion  and  contraction  due  to  heating, 
an  asbestos  washer  is  fitted  round  the  screwed  bush  at  c  ;  the  bush 
and  the  handle  of  the  lamp  are  locked  by  means  of  a  pin  inserted 
in  a  slot  at  a,  so  arranged  that  the  pin  itself  can  be  sealed  when 
once  in  position,  and  therefore  rendered  safe  from  interference  on 
the  part  of  any  unauthorised  person.  The  whole  arrangement  is 
simple  and  effective,  and  is  well  calculated  to  prevent  thieving. 

The  "Glaregnard." 

For  very  many  purposes  a  strong  local  illumination  is  necessary, 
and  is  best  obtained  by  lowering  a  pendant  or  bracket  electric  lamp 
to  a  distance  of  a  couple  of  feet  above  the  work  in  hand  ;   but  this 
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Fig.  5.— The 
"  Glareguard." 


Fig.  6.- 
guard ' 


'Glare- 
in  Use. 


has  the  very  objectionable  result  that  the  user's  eyes  are  then  sub- 
jected to  the  glare  of  the  lamp,  and  it  is  a  very  common  thing  for  a 
strip  of  paper  to  be  stuck  on  the  edge  of  the  shade  to  shield  the  eyes, 
giving  a  very  untidy  effect.  To  remedy  this  drawback,  the  General 
Electric  Co.,  Ltd.,  of  67,  Queen  Victoria  Street,  E.C.,haveintroduced 
a  neat  little  device  called  the  "Glareguard"  (fig.  5),  which  can  be  used 
with  any  existing  shade  or  fitting  ;  it  consists  simply  of  a  cardboard 
shield,  green  outside  and  white  inside,  attached  by  a  jointed  brass  frame 


TESTS    OF    A    NEW    A.C.    MOTOR. 


It  will  be  generally  agreed  that  while  the  strenuous  competition 
in  electrical  machinery  has  caused  designers  to  go  most  carefully 
into  the  various  factors  of  design,  with  the  result  that  a  far 
more  effective  use  is  now  made  of  material  than  was  the  case  ten 
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years    ago,    there    is    at   the   same    time  an  uneasy  feeling  that 
electrical  macninery  is  occasionally  over-rated. 

Moreover,  in  A.c.  motors,  which  are  frequently  sold  to  people  who 
have  no  means  of  testing  them,  or  even  any  appreciation  of  the  results 
of  tests,  there  are  great  possibilities  of  reducing  the  qualities  of 
the  machine  without  any  risk  of  detection. 
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We  do  not  think  for  a  moment  that  this  course  is  followed  by 
manufacturers  of  repute,  but  at  the  same  time  it  rather  suggests 
that  the  small  jxiwer  user  should  exercise  some  caution  when 
puttinfr  in  alternatinfr-current  motors.  And  he  should  realise  that 
he  must  pay  a  reasonable  price  in  order  to  obtain  a  machine  which 
will  trive  him  satisfaction. 

We  are  not  referring  so  much  to  the  risk  of  mechanical  break- 
down, because  that  in  these  days  is  quite  rare.  What  we  have  in 
mind  is  the  small  losses,  which,  while  in  a  small  motor  almost 
nepli.uible,  are  likely  to  mount  up  to  a  very  considerable  sum  in  the 
case  of  a  number  of  motors  in  operation  for  some  hours  per  day. 

It  is  satisfactory  to  know  that  there  are  quite  excellent  designs 
of  small  A.c.  motors  on  the  market,  which  are  not  only 
mechanically  sound,  but  also  prive  very  excellent  results  from  an 
efficiency  point  of  view. 

We  grive  herewith  the  results  of  an  independent  test  made  on 
one  of  the  A.c.  motors  which  have  been  put  on  the  market  by 
Messrs.  Scholey  \  Co..  Ltd.  ;  the  fig-ures,  both  from  the  point  of 
view  of  temperature  and  efficiency,  are  remarkably  good. 

The  curves  attached  also  show  quite  a  gfood  power  factor  and 
efficiency,  demonstrating  that  the  motor  has  been  very  carefully 
designed. 

The  following  are  tests  on  a  Scholey-Ingleby  10-h.p.  induction 
motor,  squirrel-cage,  1,500  revolutions,  400  volts,  50  cycles,  three- 
phase  : — 

Kevs.  Volts.  Current  per  phase. 

No  load 1,500  400  4-3  amperes. 

Full  load  ...     1,415  400  14-5         „ 

25  %  overload    ...     1,400  400  18 

Temperature  rise  after  six  hours'  run  :^ — 

Stator  windings       40'5°  F. 

Stator  core 32'5°  F. 

Rotor  core 30'6°  F. 

Pull-out  load,  23  H.p.  at  normal  volts. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT   YET   PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


2,896.    "Electrical  pitches."    A.Crawford.    February  5th. 

2,902.  "  Hygienic  attachment  or  cover  for  telephone  mouthpieces."  F.  M, 
Stanton.    February  5th. 

2,910.    "  Electrically-operated  boat  hoists."    J.  Fielding.    February  5th. 
2,914.    "  Receiver  hook-lock  for  telephones."    P.  Le  Breton.    February  5th. 
2,936.    "  Insulator  for  supporting  the  current  rails  of  electric  railways."    A. 
Watkins.    February  5th. 

2,964.  "Accumulators  or  secondary  batteries."  W.  K.-L.  Dickson.  P'ebru- 
ary  5th.    (Complete.) 

2,957.    "  Electric  railway  systems."    K.  E.  Stuart.    February  5th. 

2,979.  "Electric  boat  hoisting  apparatus."  J.  Fielding.  February  6th. 
(Complete.) 

3,007.  "  Means  for  governing  the  speed  of  alternating-current  commutator 
machines."    H.  C.  E.  Jacoby.    February  6th.    Addition  to  20,495/1907.) 

3,011.  "Electric  hand -lamps."  H.  Lucas  and  W.  H,  Edwards. 
February  6th. 

3,023.  "Manufacture  of  metal-filaments  for  electric  lamps."  T.  Terrell 
and  W.  L.  Pakenham.    February  6th. 

3,026.  "Water-tight  binding  post  for  electric  cables."  Firm  of  R.  Bosch. 
(Convention  date  February  20th,  1911,  Germany.)    February  6th.    (Complete.) 

3,046.  "  Construction  of  appliance  for  disinfecting  telephone  mouthpieces." 
A.  Weintraud.     February  6th. 

3.054.  "  Magnifying  and  detecting  weak  alternating  currents."  Marconi's 
Wireless  Telegraph  Co.,  Ltd.,  and  H.  J.  Round.    February  6th. 

3.055.  "Wireless  telegraph  receiving  apparatus."  Marconi's  Wireless 
Telegraph  Co.,  Ltd.,  and  J.  H.  Round.    February  6th. 

3,061.  "  Means  for  attaching  dynamo  electric  machines  adapted  to  be  driven 
by  velocipede  wheels  and  the  like."    C.  Schlick.    February  6th.    (Complete.) 

3,065.  "  Electric  arc  lamps  of  the  type  in  which  carbons  impregnated  with 
chemicals  are  consumed  in  a  chamber  substantially  air-tight."  B.  A.  Quint. 
February  7th. 

3,082.  "  Self-indicating  fuse  cut-out  for  electrical  distribution  fuseboards." 
E.  Walters.    February  7th. 

8.097.  "  Telephone  systems."    E.  R.  Corwin.    Pebraary  7th.    (Complete.) 

3.098.  "  Telephone  systems."    E.  R.  Corwin.    February  7th.     (Complete.) 

3.099.  "Incandescence  electric  lamps."  A.  W.  Beuttell  and  J.  A. 
Manners-Smith.    February  7th. 

3.105.  "  Automatic  dynamo-electric  machines."  H.  F.  Foster  and  A.  W.  S. 
Poclington.    February  7th. 

3.106.  "Cooling  arrangements  for  dynamo-electric  machinery."  Siemens 
Bros.  Dynamo  Works,  Ltd.  (Siemens-Schuckertwerke  G.m.b.H.,  Germany  ) 
February  7th.    (Complete.) 

3.107.  "Method  of  connections  for  eliminating  the  influence  of  the  tem- 
perature on  the  current  strength  of  a  resistance,  the  magnitude  of  which  in- 
creases with  the  temperature."  Fried.  Krupp  Akt.-Ges.  (Convention  date, 
March  4tb,  1911,  Germany.)    January  7t'ii.     (Complete.) 

3,114.  "Electric  warp  stop-motions  for  looms."  D.  Schatz.  February  7th, 
(Complete.) 

3,117.  "  Method  of  multiple-control  for  electric  motors."  R.  Richter  and 
Maffei-Schwartz-Kopfp  Werke  G.m.b.H.  (Convention  date,  April  21st,  1911, 
Germany.)    February  7th.    (Complete.) 

3,121.  "  Safety  fuses  for  electrical  installations."  Appareillaoe  Gardy 
(8.A.)  (Convention  date,  February  23rd,  1911,  Switzerland.)  February  7th. 
(Complete.) 

3,123.  "Electrical  railways  having  automatic  traction  systems."  J.  J. 
Deschamps.  (Addition  to  2,325/1912.  Convention  date,  June  SOtb,  1911,  United 
Stateii.)    February  7th.    (Complete.) 

3,144.  "  Electric  lifts  of  the  alternating-current  type  and  the  like."  H.  J. 
MoTSEV.    February  7th. 

3,146.  "Trolley  head  for  overhead  electric  traction  cars."  W.  Wood. 
February  7th. 

3,166.  "Means  ot  increasing  the  k.m.f.  of  rotary  converters  for  battery 
charging  nnd  the  like."    A.M.  Tayloe.    February  8th. 


8,235.  "  Automatic  telephone  toll-recording  systems."  H.  W.  Fitohbtt. 
February  8th. 

;),'J36.  "Electrically-driven  clocks."  P.  A.  Bentlkt.  February  8th. 
(Complete.) 

3,244.  "  Process  for  the  manufacture,  isolation  and  enrichment  of  radium 
and  other  radio-active  substances."  E.  Ehler.  (Addition  to  2,155.  1912. 
Convention  date,  November  21st,  1911,  Germany.)     February  8th.     (Complete.) 

3,249.  "  Arrangement  for  electric  machines  to  reduce  the  circulating  cur- 
rents in  the  coils  under  commutation."    P.  L.  R.  Fraser.    February  9th. 

3,253.  "  Electric  heating  element."  H.  J.  Dowsing  and  D.  Huntley, 
February  9th. 

3,203.  "  Electric  cable  conductors  for  the  conveyance  of  variable  currents 
applicable  to  telephonic  or  other  purposes."    W.  E.  Hitch.    February  9th. 

3,264.     "  Metal-tilament  lamp  preserver."     W.W.Garry.     February  9th. 

3,209.  "  Arc  lamp."  Korting  &  Mathiesen  Akt.-Ges.  (Convention  date, 
December  2nd,  1911,  Germany.)    February  9th.    (Complete.) 

3,281.  "  Driving  vehicles  by  means  of  internal  combustion  engines  combined 
for  recuperating  purposes  with  dynamos,  accumulator  batteries  and  motors." 
H.  Pieper.  (Convention  date,  February  20th,  1911,  Germany.)  February  9th. 
(Complete.) 

3,322.  "  Electric  heating  elements  particularly  applicable  to  electric  cook- 
ing apparatus."     H.  H.  Holmes  and  W.  A.  Street.    February  9th. 

3,325.  "  Electrical  resistance  bodies  and  the  manufacture  thereof."  G. 
Cooper.    February  9th. 

3.334.  "  Transmitters  and  receivers  for  wireless  telegraphic  and  tele- 
phonic apparatus."  E.  Bellini.  (Addition  to  11,339,  1911.)  February  9th. 
(Complete.) 

3.335.  "  Means  for  holding  electrical  insulators."  Bullers,  Ltd.,  and  Q,  V. 
Twiss.     February  9th.     (Complete.) 

3,338.  "Electric  fused  switches  and  switchboards."  H.  H.  Berry  and 
W.  J.  Markham.    February  9th. 

3.341.  "  Electrodes  for  electric  arcs."  A.  J.  Boult.  (Dynamit  Akt.-Ges. 
vorm.  Alfred  Nobel  &  Co.,  Germany.)    February  9th.    (Complete.) 

3.342.  "  Process  and  apparatus  for  carrying  out  gas  reactions  in  the  electric 
arc."  A.  J.  Boult.  (Dynamit  Akt.-Ges.  vorm.  Alfred  Nobel  &  Co.,  Germany.) 
February  9tb. 

3,348.  "Incandescent  electric  lamps."  R.  H.  Singley.  February  9th. 
(Complete.) 

3,366.  "Process  for  electro-plating  non-conducting  articles."  A.  Frei. 
February  10th.    (Complete.) 

3,397.  "  Electric  arc  lamps."  Chompton  &  Co.,  Ltd.,  and  C.  Ceompton. 
February  10th. 

3,381.  "  Electric  means  or  apparatus  for  setting  of  one  or  more  alarums  from 
one  clock  for  use  in  one  or  more  sleeping  or  other  apartments."  J.  F.  X.  Miller. 
February  10th. 

3,412.  "  Electricity  meters."  S.  Z,  db-.Perranti.  February  10th.  (Com- 
plete.) 

3,419.  "  Electric  automatic  alapm  for  hotifying  the  approach  of  a  train." 
T.  H.  Harvey.     February  10th. 

3.431.  "  Stands,  wall  brackets  and  the  like  for  electric  lamp  and  other 
electric  fittings."  Callender's  Cable  and  Construction  Co.,  'Ltd.,  A.  R. 
Kibblewhite  and  H.  Hill.    February  10th.     (Complete.) 

3.432.  "  Supports  for  electric  arc  lamps."  Jandus  Arc  Lamp  and  Electric 
Co.,  Ltd,,  and  A.  D.  Jones.     February  10th. 
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Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1910. 

Telephonic  Apparatus.    E.  A.  Graham.    23,742.    October  13th. 

Electrical    Condensers.     British  Insulated  and  Helsby  Cables,  Ltd.,  and 

A.  E.  Bayles.    24,084.    October  18th. 
Electric  Wires  or  Cables.    British  Insulated  and  Helsby  Cables,  Ltd.,  and 

E.  A.  Bayles.    26,591.    November  IGth. 
Fusible   Cut-Outs  for  Controlling   Electric  Circuits.    V.  Hope,    29,122. 

December  15th. 


1911. 

Moulds  Suitable  for  use  in  the   Manufacture  of  Electric  Accumulator 

Electrodes.    R.  Pape.    905.   January  12th.  (Cognate  application,  No.  12,019 

of  1911.) 
Transmission  of  Sound  by  Electrical  Means.    S.  G.  Brown.    956.    January 

12th. 
Process    for    Obtaining    Rapidly   the    Establishment    or    the    Variation 

OF  the    Electromotive    Force    of    a   Dynamo-Electric    Machine.    Soo. 

Alsacienne  de  Construction  Mecaniques.    1,252.    January  17th.     (January 

17th,  1910.) 
Controlling  Apparatus  for  Electrical  Lifts.     A.  W.  Penrose  &  Co.  and 

F.  Barlow.     1,335.    January  18th. 

Electric    Welding.     F.  B.  Koopman  and  Pontelec  Welding  Patents,  Ltd. 

1,563.    January  20th. 
Elf.ctric  Signalling  on  Railways.    H.  Brown.    1,566.    January  20th. 
Electrically-Heated  Cooking  Apparatus.    W.  P.  Perrj'.   1,883.   January  25th. 
Electrically  Heated  Ovens.    W.  P.  Perry.    1,885!    January  25th. 
Rheostat  A-  apted   to   be  Regulated   from  a   Distance.     L.  C.  Eilersten. 

8,156.    March  1st.     (March  31st,  1910.) 
Electric  Switches,  Circuiting  Breakers  and  the  like.     P.  K.  Morris  and 

G.  A.  Lister.    8,205.    April  1st. 

Electric    Motor-Generators.     Electric  and  Ordnance  Accessories  Co.  and 

H.  V.  Bowen.    9,856.    April  24th. 
Automatic  Disinfecting  Device  for  Telephones.    P.  Z.  Andronikoff.    10,116. 

April  26th. 
Electric    Meters   of    the    Electrolytic   Types.    C.  F.  Mounsdon.    10,689. 

May  3rd. 
Magneto-Electric  Machines.     H.  C.  H   Smith.     12,011.     May  18th. 
Primary  Galvanic  Batteries.     R.  Darby.     14,769.    June  24th. 
Plate-Carriers    for    Stereoscopic    X-Ray   Photogr^vphy.     S.  Kellv.     17,132. 

July  26th.     (August  1st,  1910.) 
Treating  Substances  b?  Electro-Osmosis.     Felten  &  Guilleaume  Carlswerk 

Akt.-Ges.     17,597.    August  2nd.     (August  2nd,  1910.) 
Indicating  Tail-Lamp.    M.  S.  Rosenfeld.    18,447.    August  15th.    (August  26th, 

1910.) 
Electric  Contact-Breakerb.    F.  Bejfltt.    18,479.    August  16th. 
Electric  Signal  Apparatus.    W.  S.  Reynolds.    18,693.    August  19th.    (March 

17th,  1911.) 
Driving    Gear    of    Elbctrioai.ly-Operated    Winches.     D.  Wilson.    18,911. 

AugustaSrd. 
Circuit   Ahranoements  for  Automatic   Telephone    Ststk.ms.    Siemens  and 

Halske  Akt.-Ges.  .  19,186  and  19,231.    August  37th.    (August  27tb,  1910.) 
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LOCAL    AUTHORITIES    AND    THE 
SUPPLY    OF     ELECTRICAL     FITTINGS. 


A  CASE  of  signal  impjrtance  to  the  electrical  world  was 
decided  last  week  by  Mr.  .Justice  Eve.  We  refer,  of  course, 
to  that  of  the  Attorney-General  v.  the  Mayor,  &c.,  of  Sheffield. 
It  involved  the  vital  question— Can  Corporations  or  other 
local  authorities  who  are  exercising  powers  conferred  upon 
them  by  the  Electric  Lighting  Acts,  18^2  and  1888,  enter 
the  commercial  arena  as  dealers  in  electric  fittings  ?  Having 
regard  to  the  bold  claim  made  by  the  Corporation  concerned 
in  the  case  under  review,  it  is  satisfactory,  from  the  point 
of  view  of  the  private  wiring  contractor,  to  find  that  the 
Court  was  in  a  position  to  grant  an  injunction. 

In  the  action,  which  was  commenced  in  1906,  the  plain- 
tiff sought  to  restrain  the  Corporation,  which  has  power  to 
supply  electricity,  from  carrying  on  the  following,  amongst 
other  industries:  (a)  erecting  and  installing  electric  light 
and  bell  fittings,  indoor  telephones  and  lightning  conductors ; 
(b)  keeping  a  depot  for  the  display  of  lamps,  fittings, 
switches,  telephones,  cigar  lighters,  &c  i^fe)  effecting  repairs 
to  installations,  and  the  repair,  &c.,  of  arc  lamps  ;  (d)  the  sale, 
outside  their  area,  of  motors,  lamps  and  fittings  ;  {e)  the 
supply  of  electric  light  fittings,  wires  and  beU  fittings  and 
wires  in  premises  not  supplied  or  intended  to  be  supplied  by 
them  with  electricity  ;  ^//repairs  for  persons  to  whom  they 
had  supplied  motors  and  fittings.  Altogether,  taking  it 
"  by  and  large,"  this  up-to-date  Corporation  ran  a  very  tidy 
little  business  of  a  varied  character  in  which  capital  to  the 
extent  of  £20,000  to  £30,000  was  sunk,  and  from  which, 
as  no  charge  was  made  against  the  department  in  respect  of 
such  trifles  as  interest  on  capital,  rent  of  premises,  or  de- 
preciation and  obsolete  stock,  it  was  able  to  show  a  profit 
rising  from  £2,045  in  1003  to  £2,966  in  1911. 

Had  it  not  been  for  the  enterprise  of  the  Sheftield  citizen 
who  set  the  law  in  motion,  this  flourishing  concern  might 
have  continued  to  prosper,  but  Mr.  Justice  Eve  has  pro- 
nounced anathema  upon  it.  As  to  the  branches  of  industry 
enumerated  in  paragraphs  (a)  and  (c)  (sM/>rff),  he  pointed 
out  that  such  enterprise  on  the  part  of  a  municipal  elec- 
tricity authority  had  already  been  declared  illegal  by  Mr. 
Justice  Neville  in  the  Leicester  case. 

The  rights  of  a  supply  authority,  workins:  under  a  pro- 
visional order,  are  founded  on  Sec.  10  of  the  Electric 
Lighting  Act,  1882,  which  provides  that  "  for  the  purposes 
of  supplying  electricity,"  the  company  may  acquire  such 
licences,  &c.,  "  and  generally  do  all  such  acts  and  things 
as  may  be  necessary  and  incidental  to  such  supply." 

In  the  case  of  Attorney-General  v.  Leicester  Corporation 
(1910)  2  ch.  309,  it-  was  held  that  "supply"  within  the 
meaning  of  the  section  is  completed  at  the  consumer's  ter- 
minals. The  installation  and  provision  of  lamps,  bells, 
motors  and  fittings  are  not  part  of  a  "  supply  "  within,  the 
meaning  of  the  word  as  used  in  Sec.  10  of  the  Electric 
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Ligbtinfr  Act,  1882,  but  are  a  separate  business,  incidental, 
not  to  tlio  supply  of  electricity,  but  only  to  its  use.  For  a 
local  authority  to  carry  on  sucli  business  without  express 
powers,  and  in  reliance  on  the  general  words  of  the  section,  is 
accordingly  to  act  w//m  vires.  Mr.  Justice  Eve,  in  the  case 
under  review,  came  to  the  conclusion  that  all  tlie  other 
items — the  private  telephones  and  the  lightning  rods  (which 
latter,  in  justice  to  the  Corporation,  we  should  mention  were 
only  supplied  through  a  sub-contractor) — were  equally  illegal. 
The  defendants  I'clied  on  the  Municipal  Corporations  Act, 
1882,  and  the  Sheffield  Corporation  Act,  1!)03,  in  order  to 
establish  that  their  powere  were  somewhat  more  ample  than 
those  of  an  ordinary  local  authority.  But  this  plea  failed 
them. 

It  is  said  that  the  litigation  which  has  culminated  as 
above,  after  preserving  the  even  tenor  of  its  way  for  six  years, 
will  be  taken  to  the  House  of  Lords.  If  it  should  turn  out 
that  the  two  learned  judges  who  have  decided  this  case,  and 
that  of  the  Leicester  Corporation,  have  decided  otherwise 
than  in  accordance  with  the  law,  it  is  strange  that  local 
authorities  in  various  parts  of  the  country  should  have  gone 
to  the  trouble  and  expense  of  obtaining  special  powers  to 
indulge  in  these  forms  of  trading. 


THE    CONTKACTOR    AND    THE 
MUNICIPALITY. 


A  PAPEE  read  before  the  Society  of  Municipal  Engineers  of 
New  York,  by  Mr,  C.  A.  Crane,  secretary  of  the  General 
Contractors'  Association  of  New  York,  which  appeared  in  a 
recent  issue  of  the  Saniiary  Record,  is  deserving  of  wide 
publicity.  It  is  directed  specially  against  the  grossly  unfair 
clauses  which  appear  in  most  municipal  conditions  of  con- 
tract all  the  world  over.  We  commented  on  an  instance 
from  Australia  only  the  other  day. 

These  clauses  seem  to  be  known  in  the  States  as 
"  Club  Clauses."  The  idea  seems  to  be  that  they  are  put  in 
to  be  used  as  clubs  to  knock  down  the  contractor  if  he  fails 
to  give  satisfaction  to  the  officials  in  any  particular,  whether 
connected  with  the  clause  itself  or  not. 

Mr.  Crane  quotes  the  following  from  a  paper  by  a 
Mr.  Eollins  : — 

"  Every  unnecessary  or  unfair  clause  in  a  specification 
has  its  part  in  limiting  competition  and  in  lowering  the 
standard  of  honesty  among  contractors. 

*'  A  clause  that  may  be  used  as  a  club  may  be  avoided  in 
one  of  two  ways,  either  by  not  bidding  on  work  governed 
by  the  clause  or  by  using  graft  to  ensure  that  it  shall  be  a 
dead  letter." 

The  usual  iniquitous  clause  making  the  contractor 
responsible  for  the  mistakes  of  the  employer  or  his  engineer 
is  once  more  condemned.  It  appears  that  this  clause  has 
actually  been  set  aside  in  the  Courts  of  Connecticut  on  the 
ground  that  the  contractor  has  a  right  to  rely  on  the 
information  furnished  to  him  by  the  engineer.  The 
"  Engineer  Sole  Arbitrator  Clause  "  appears  also  to  be 
rampant  in  the  States. 

During  the  present  week  the  Court  of  Appeal  in  this 
country  has  decided  against  the  Bristol  Corporation  in  the 
action  which  it  took  against  Messrs.  John  Aird  &  Co.,  Ltd., 
to  enforce  an  arbitration  by  its  own  engineer.  The  Court 
laid  it  down  that  the  Engineer  could  not  be  judge  of  his  own 
action  ;  and,  inasmuch  as  actions  by  him  were  in  question, 
he  has  been  set  aside.  We  hope  that  this  important  decision 
sounds  the  knell  of  this  unfair  clause. 


It  is  interesting  to  note  that  the  Institution  of  Municipal 
and  County  Engineers  have  this  week  decided  to  retain  it  in 
their  conditions,  but  we  fancy  they  will  find  that  this  decision 
destroys  the  clause  and  weakens  any  set  of  conditions  which 
contains  it. 

Suspension  or  delay  of  works,  so  often  the  cause  of  loss  to 
contractors  evei-y where,  is  touched  upon,  and  it  is  argued 
that  inasmuch  as  the  contractor  is  to  be  fined  if  he  cause 
delay,  so  also  should  the  employer  compensate  the  contractor 
if  he  orders  suspension  of  works  or  delays  the  contractor  in 
any  way.  On  the  face  of  it,  this  seems  to  be  pure  conimon- 
sense  and  justice. 

Another  gross  anomaly  is  the  clause  permitting  the 
engineer  to  vary  the  design  after  the  contract  is  signed,  and 
still  to  hold  the  contractor  responsible  for  the  result. 

The  effect  of  a  delay  caused  by  the  employer  (or  by 
another  contractor  on  the  same  job)  in  postponing  the 
period  of  maintenance,  and  in  causing  loss  of  interest  on 
capital,  is  also  discussed. 

It  might  be  said  by  some  ardent  friend  of  the  principle  of 
municipalising  everything  :  "  What  does  it  matter  how  the 
contractor  is  robbed,  provided  the  city  gets  its  work  done 
within  the  estimate  ? "  This  is  a  very  short-sight«d  view, 
and  grossly  immoral  as  well. 

It  matters  very  much  every  time  anyone  is  robbed,  even 
when  it  is  done  with  the  utmost  legality.  !Not  every  official 
— certainly  not  officials  receiving  salaries  on  the  scale  which 
prevails  in  this  country — can  safely  be  trusted  with  a  club  in 
his  hand.  The  next  thing  is  that  he  may  be  found 
demanding,  "  Your  money  or  your  life  !  "  and  brandishing 
his  club. 

What  is  the  result  in  the  long  run  ?  Honest,  able  and 
trustworthy  contractors  refuse  to  tender  for  municipal  work 
at  all. 

Even  in  times  like  the  present,  when  the  building  trade  is 
very  hungry,  some  municipal  bodies  are  finding  that  they 
cannot  get  the  best  contractors  in  their  own  town  to  make 
them  an  ofPer.  They  have  to  rely  on  the  rifif-rafF,  or  at  best 
on  contractors  from  a  distance,  who  do  not  yet  know  their 
"  little  ways." 

Contractors  have  a  way  of  telling  one  another  when  they 
have  assured  themselves  that  any  given  official  will  not  let 
them  take  their  profit,  and  a  bad  reputation  re-acts  on 
the  town  and  puts  up  the  cost  of  its  Avorks,  and  eventually 
its  rates. 

No  subject  of  the  present  day  calls  more  urgently  for 
treatment  than  that  of  local  public  works  and  finance. 
Chaos  is  the  only  word  that  describes  the  state  of 
things.  Nothing  is  standardised.  Every  different  city 
has  its  own  designs  (or  more  likely  vague  and  difficult 
suggestions)  for  everything  from  a  road  roller  to  a  paving 
stone.  If  the  Local  Government  Board  has  any  ideals  or 
standards  on  any  municipal  works  at  all,  it  is  obviously 
unable  or  unwilling  to  enforce  their  adoption. 

Every  variety  of  design  or  specification  means  expense. 
And  as  if  the  direct  excess  of  cost  were  not  enough,  we  find 
every  town  sending  expensive  deputations  to  every  other 
town  to  find  out  and  inspect  as  many  more  variations  from 
standard  practice  as  possible.  Municipal  "'  AVliite  elephants  " 
cumber  the  ground,  and  we  find  new  loans  incurred  for  new 
,  works  before  the  old,  which  they  are  intended  to  replace, 
have  been  paid  for.     Thousands  of  local  authorities  employ 
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thousands  of  sintill-Balaricd  engineers  to  produce  tens  of 
thousands  of  varieties  in  design  and  ppccification  of  roads, 
sewers,  outfall  works,  sanitary  carts,  snow  shovels,  and  what 
not.  Fortunately  for  the  ratepayer,  electric  lighting  stations 
have  been  mostly  designed  to  accommodate  standard  plant 
of  one  kind  or  another.  But  even  in  electrical  work  there  is 
great  room  for  improvement. 

In  one  matter,  and  one  only,  with  rare  exceptions,  do  they 
all  follow  the  same  practice,  and  that  is  in  the  conditions  of 
contract,  and  the  use  of  "  club  clauses." 


the  grant  of  permission  for  this  purpose,  and  the  method  of 
examining  the  conditions,  are  fully  set  forth  in  the  order, 
whicli  also  expres-ly  disallows  any  limitations  in  the  obtaining 
of  installation  materials,  lamps,  motors,  &c. 


Tramcar 
Meters. 


From  Mr.  T.  B.  Goodyer,  of  Croydon, 
whose  interest  in  the  subject  of  tramcar 
meters  has  on  previous  occasions  been 
noted  in  our  columns,  we  have  received  a  summary  of  replies 
by  twenty-eight  municipal  tramway  managers  on  the  influence 
of  meters  on  their  services,  which  find  employment  for  over 
1,700  cars. 

There  appears  to  be  a  unanimous  opinion  as  to  the  more 
even  running,  better  time-keeping,  and  improvement  in  the 
equipment,  resulting  from  the  use  of  the  meter.  Indeed, 
only  a  sceptic  would  nowadays  doubt  that  considerable 
economy  in  working  does  result  from  the  intelligent  use  of 
car  meters. 

There  is,  however,  another  side  to  this  question  of  the 
use  of  meters  ;  economical  running  by  meter  may  be  pushed 
to  an  extreme  which  means  dawdling,  from  the 
passengers'  point  of  view,  and  we  believe  that  Mr.  Goodyer 's 
own  system,  among  others,  is  not  entirely  blameless  on  this 
score. 

We  would  emphasise  this  point  strongly  ;  economy  in 
working  is  purchased  dearly  when  the  potential  short- 
distance  passenger  begins  to  consider  whether  he  cannot 
reach  his  destination  almost  as  quickly  on  foot. 

The  existence  of  tramways  depends  on.  their  power  to 
attract  passengers ;  and  while  economising  devices  are 
admirable  when  used  with  discretion,  they  must  not  be 
allowed  to  interfere  with  the  convenience  of  the  passenger. 


As  mentioned  in  this  journal  on  former 
^  ..  .  ^  occasions,  the  Prussian  Government  in 
Germany.  August,  11)10,  adopted  measures  for  the 
protection  of  installation  contractors,  and 
the  special  electrical  makers,  against  the  mono])olistic  efforts 
of  the  large  firms  in  connection  with  installations  to  be  sup- 
plied from  overland  central  stations  established  by  the  latter 
firms.  The  example  thus  set  has,  in  the  meantime,  been 
followed  by  other  Federal  Go\ernments,  although  the  degree 
of  success  which  has  attended  State  action  in  the  matter  has 
apparently  not  yet  been  ascertained.  Now  the  Prussian 
Government  has  issued  a  fresh  order,  explaining  and  ampli- 
fying the  principles  of  the  previous  order.  The  new  order  is 
not  only  directed  against  a  direct  monopoly  as  consisting  in 
the  exclusive  right  of  carrying  out  installations  to  be  con- 
nected with  supply  mains,  but  it  also  requires  that  an 
examination  shall  be  made  of  the  arrangements  to  see 
whether  they  could  bring  about  indirectly  a  monopoly 
for  individual  firms  or  otherwise  make  competition 
unjustifiably  difficult.  The  order  then  deals  with  the 
question  as  to  how  far  it  is  admissible  to  make  the  right  for 
the  execution  of  connecting  works  in  the  sujiply  area  of  an 
overland  station  dependent  upon  permission  being  granted  to 
individual  contractors.  This  demand  is  recognised  as  justified 
in  so  far  as  it  only  follows  the  purpose  of  affording  protection 
to  the  central  station  and  consumers  against  the  inefficient 
execution  of  works.     The  only  conditions  which  are  to  bind 


Ax  important  question  regarding  muni- 

!■  air  1  laj  for      -^^^  contracts  has  l^een  raised  bva  recent 

Contractors.        '  .  .  ,     ,      .^         ,.         ir     -■     , 

decision    of    the   West    Ham    ^lunicipal 

Council.  The  progress  of  the  undertaking  makes  it  neces- 
sary that  more  generating  plant  should  Ije  provided  at  once. 
The  Council  had  under  consideration  an  offer  for  a  large  set 
from  two  of  the  lx;st-known  British  contractors,  and  after  all 
technical  details  had  been  arranged,  it  was  finally  rejected 
because  the  firms  in  question  insisted  on  inserting  wliat  is 
termed  a  "  lock-out  clause  "  in  a  contract.  The  matter  is 
now  l)eing  re-advertised  in  the  hope  that  other  firms  may 
accept  the  restriction  imposed  by  the  Council. 

A  "  lock-out "  clause  is  practically  universally  inserted  in 
conjunction  with  a  "  strike  "  clause.  These  clauses  free  the 
contractor  from  the  liabilities  incurred  by  late  deliveries,  if 
these  deliveries  are  retarded  by  cessation  of  work  due  to  a 
strike  ordered  by  a  Trade  Union  on  the  one  part,  or  a  lock- 
out decreed  by  an  Association  of  Employers  on  the  other. 
In  either  event  the  individual  contractor  is  not  the  sole  con- 
troller of  the  course  of  events,  and  if  a  clause  recognising 
the  right  of  a  worker  to  strike  is  allowed,  then  the  corres- 
ponding right  of  associated  action  should  be  permitted  to  the 
employer. 

It  is  through  a  majority  on  the  Council  who  are  trade 
unionists  that  the  present  difficulty  has  been  raised.  They 
are  anxious  to  strengthen  their  position,  and  will  not  hear  of 
any  restriction  being  placed  upon  the  right  of  the  worker  to 
strike.  They  state  as  justification  for  their  attitude  that 
the  effect  of  cessation  of  work  presses  harder  on  the  workere, 
whom  it  may  bring  to  starvation  point,  than  on  the  employer, 
whom  it  may  only  ruin,  and  that  on  this  ground  they  retain 
the  strike  but  resist  the  lock-out  clauses. 

While  an  argument  of  this  character  might  have  had 
some  weight  in  the  days  of  individual  action,  at  the  present 
time  when  labour  disputes  take  place  between  collective 
bodies  representing  Labour  on  the  one  hand,  and  Capital  on 
the  other,  it  has  not  the  same  force.  Fair  play  demands 
that  if  the  strike  is  allowed  to  the  worker  as  the  last  re- 
source for  attack,  the  lock-out  must  equally  be  permitted  to 
the  employer  as  the  last  resource  for  defence.  We  do  not 
anticipate  that  the  present  invitation  to  tender  will  result  in 
any  high-class  British  firm  accepting  the  position,  and, 
meantime,  the  undertaking  will  be  placed  in  great  diffic- 
ulties. 


Electric  Cookiii«r. — "Health,  Comfort  and  Cleanliness 
in  the  Home  "  is  the  title  of  an  excellent  booklet,  which,  while  it 
is  priced  Is.,  is  being-  circulated  free  of  charge  by  the  Wtst- 
minster  Electric  Supply  Corporation,  Ltd,  to  all  householders 
taking  supply  from  its  circuits,  who  make  application  for  a  copy. 
It  is  attractively  produced  and  sets  forth  in  an  interestintr  manner 
the  advantages  of  cooking  by  electricity,  the  matter  being  accom- 
panied here  and  there  by  appropriate  sketches,  which  should 
appeal  to  the  popular  fancy.  Mrs.  W.  T.  A.  Cross,  first-class 
Diplomee  of  the  National  Training  School  of  Cookery,  the  writer, 
shows  why  she  prefers  electric  cooking  to  any  other  kind,  a  few 
pages  being  devoted  to  an  elaboration  of  each  of  the  following 
claims  : — It  is  easy  :  it  is  clean  ;  it  is  safe  :  it  is  hygienic  :  it  is 
economical  ;  and  lastly,  it  is  up-to-date.  A  list  of  makers  of 
electric  cookijg  stoves,  and  advertisements  by  these  firms  giving 
descriptions  of  their  apparatus,  appear  at  the  end  and  they  should 
be  of  service  to  tne  householder  after  being  favourably  impressed 
by  the  general  reading  matter  in  the  book. 

Weighty  Transactions. — We  recently  commented  upon 

an  improvement  in  the  arrangement  of  the  printed  volumes  issued 
by  the  American  Society  of  Civil  Engineers.  The  same  society 
now  announces  that  in  future  in  place  of  the  present  four  annual 
volumes  there  are  to  be  two  volumes  only,  each  containing  as  much 
material  as  two  quarterly  tomes,  but  being  only  half  the  bulk  of 
one  of  them  ;  that  is  to  say,  the  material  bulk  of  the  year's 
volumes  will  be  only  a  fourth  of  what  it  now  is.  though  the 
literary  contents  will  be  the  same.  This  change  is  to  brought 
about  by  the  use  of  India  paper.  It  would  be  a  welcome  change 
could  all  publications  l>e  equally  reduced  in  mass  and  volume,  more 
especially  such  as  have  more  than  an  ephemeral  life.  Our  book- 
shelves would  shrink  to  a  fourth,  and  we  could  afl[ord  to  retain 
many  volumes  which  we  now  part  with. 
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THE    USE    OF  CONDENSERS  ON 

ALTERNATING-CURRENT    LIGHTING 

CIRCUITS. 


By    a.    W.   a  SB  ton,  M.Sc. 


Ill  trod  tuf  ion. — The  recent  tlevelojment  df  a  cheap  and 
reliable  f I u-m  of  cond( user  c.npalle  of  workirg  continuously 
on  250-volt  A.c.  circuits  has  made  it  pcssible  to  run 
low-voltnge  incandescent  lamps  on  circuits  of  higher  voltage 
at  a  very  small  fii-st  cost,  and  with  an  efhciency  much  greater 
than  is  possible  with  any  other  type  of  v(>ltage-reducing 
apparatus.  "With  this  method  the  lowest  \oltngc  lamps  can 
be  run  on  the  highest  voltage  circuits,  and  it  is  quite 
|>ossible  and  comparatively  cheap  to  run  a  Iwo-volt  lamp  on 
an  1 1,000-volt  circuit. 

The   idea   of   using    condensers   in   this   way   was   first 
developed  because  of  the  impossibility  of  making  low-candle- 


power  lamps  suitable  for  250-volt  circuits.  Recent  progress 
in  the  manufacture  of  metal-filament  lamps  has  to  some 
extent  limited  the  application  of  the  condenser  for  this 
purpose,  although  there  are  plenty  of  positions  iji  which 
lamps  of  less  than  14"5  c.p.  (the  lowest  c.p.  manufactured  for 
200-volt  circuits)  are  sufficient. 

It  has  been  found,  however,  that,  owing  to  certain 
valuable  properties  possessed  by  the  condenser,  it  becomes 
economical  even  in  the  case  of  high-candle-power  lamps,  to 
use  25  or  50-volt  lamps  in  series  with  condensers.  Briefly, 
the  reasons  for  this  are  : — 

1.  The  condenser  prevents  damage  to  the  filament  due  to 
"  overshoot  "  and  the  failures  which  occur  due  to  the  initial 
rush  of  current  when  switching  on. 

2.  The  low-voltage  lamp  having  a  comparatively  short 
thick  drawn-wire  filament,  can  be  handled  without  fear  of 
breakage. 

3.  The  blackening  due  to  deposit  of  the  metal  on  the 
bulb,  caused  by   electric  discharge  between  the  legs  of  the 


Fig.  2. 

filament,  is  much  less  with  a  low-voltage  than  with  a  high- 
voltage  lamp. 

4.  Except  in  the  case  of  candle-powers  of  50  and  upwards, 
the  low- voltage  lamps  are  less  in  first  cost  and  have  a  higher 
efficiency. 

One  outstanding  point  in  connection  with  the  application 
of  condensers  is  that  a  variable  number  of  lamps  cannot  be 
switched  on  in  parallel,  with  a  single  condenser  in  series 
with  the  le)t  ;  therefore,  where  the  orelinary  methods  of  wir- 
ing are  retained,  a  separate  condenser  is  used  on  each  lamp 
or  group  of  lamps  controlled  by  a  separate  switch.  As  far 
as  new  installations  are  concerned,  the  use  of  a  separate  con- 
denser for  each  point  has  been  obviated  by  the  invention  of 
the  series  condenser  system,  in  which  groups  of  from  10  to 
20  lamps  are  run  in  series  with  one  condenser. 

This  system  is  considerably  cheaper  in  wiring  costs  tlian 


the  systems  at  present  used,  and  it  entirely  prevents  thort 
circuits.  It  will  further  be  of  advantage  to  the  supply 
engineer,  in  that  the  condenser  effectively  acts  as  a  current 
limiter,  and  that  the  leading  currents  taken  will  generally 
improve  the  power  facten'  ef  the  whole  system. 

The  above  advantages,  combined  with  the  use  of  10  to 
l(')-watt  lamps,  e-osting  Is.  3d.  to  Is.  Od.  (hst),  should 
enable  electricity  to  make  great  headway  in  the  smaller 
houses,  which  at  present  are  almost  exclusively  lit  by  gas, 
and  in  which  the  cost  of  wiring  and  lamp  renewals,  rather 
than  the  cost  of  energy,  has  kept  electricity  out  of  the 
market. 

Theor//  of  the  Method. — The  theory  of  the  application  cf 
cenelensers  to  lighting  circuits  has  several   novel   features,- 
which  may  be  discussed  conveniently  with  the  aid  of  vector 
diagrams. 

When  a  condenser  is  connected  in  series  with  a  lamp  to 
an  alternating-current  circuit,  the  supply  voltage  o  e  is  split 
into  two  components  differing  90^  in  phase.  These  are  o  k 
(v,),  the  volts  across  the  condenser  and  o  v  (Vj),  the  volts  on 
the  lamp.  The  current  oc  is  in  phase  with  v^  and  90°  in 
advance  of  v, ;  it  is  determined  mainly  by  the  capacity  of 
the  condenser  and  the  frequency  and  voltage  of  supply,  and 
is  in  any  given  case  =2  tt  /  k  Vj/10^,  where  K  is  the 
capacity  of  the  condenser  in  microfarads.  If  c  =  rated 
current  of  the  lamp,  then  in  order  that  the  lamp  should 
receive  its  correct  current  we  must  make — 


K  = 


c  X  10^/2  tt/Vj,  that  is- 


K    = 


C    X    106 


2    TT  /     n/  E^'    —  V2 


(1) 


since  e,  Vi  and  v^form  the  sides  of  the  right  angled  triangle 
K  0  V.  From  equation  (1)  the  capacity  can  be  calculated  for 
any  given  case,  provided  the  curve  of  e.m.f.  is  approximately 
a  sine  curve. 

The  current  taken  by  the  circuit  is  the  normal  current  of 
the  lamp  at  the  full  voltage  of  supply,  but  practically  no 
power  is  wasted  in  the  condenser,  the  jower  factor  being — 

=  cos  0 

=  cos  K  V  0  =  0  V/k  V  =   V^/e. 

Thus  the  ratio  of  the  lamp  voltage  to  the  supply  voltage 
gives  the  power  factor  of  the  circuit,  the  current,  however, 
being  always  leading. 

By  taking  an  example  it  can  be  shown  that  the  current 
is  mainly  determined  by  the  condenser ;  and  that,  even  if 
the  lamp  is  short-circuited,  the  current  only  increases  very 
slightly.  A  50-volt  17-watt  lamp  requires  -5'5  microfarads 
in  series  to  run  properly  on  a  200-volb  50-period  circuit. 
When  the  lamp  is  short-circuited  the  current  becomes — 

=  2  TT  /  K  e/10«  =  314  X  5-5  X  200/10^  =  -346  ampere, 

as  against  •34  ampere  when  the  lamp  is  in  circuit. 

This  obviously  prevents  any  considerable  rise  of  current 
above  normal  when  the  lamp  is  cold, /.e.,  when  switching  on. 

2'he  Series  System. — The  peculiar  current-limiting  action 
of  the  condenser  enables  a  variable  number  of  lamps  to  le 
run  in  series  with  the  same  condenser.  The  switches  are 
put  in  parallel  with  the  lamps,  and  when  closed  the  lamps 
are  short-circuited  ;.  the  switches  being  opened  in  order  to 
light  the  lamps. 

Provided  the  sum  of  the  voltages  of  the  lamps  alight  at 
once  does  not  exceed  40  per  cent,  of  the  supply  voltage,  they 
will  receive  their  rated  current  whatever  number  is  switched 
on,  assuming  that  the  rated  current  is  the  same  for  all  the 
lamps. 

The  voltages  of  the  lamps  may  be  different,  and,  in  fact, 
to  vary  the  candle-power  the  voltages  must  be  proportion- 
ally varied.  Suppose  it  is  intended  to  use  one-ampere  lamps 
on  220  volts,  50  cycles,  then  for  10,  16  and  25-watt  lamps 
the  voltages  must  be  10, 16  and  25  volts  respectively.  Any 
arrangement  of  lamps  can  be  used  simultaneously  provided 
the  aggregate  of  lamp  ^•oltages  does  not  exeeed  40  per  cent, 
of  220 — i.e.,  about  90  volts.  Therefore  five  16-wi\tt  lamps 
could  be  used  at  once  on  this  condenser,  but  seven  or  eight 
could  be  connected,  as  not  all  the  lamps  connected  would  be 
required  simultaneously.  One  such  condenser  Avould  be 
suitable  for  running  all  the  lights  required  for  a  small  five  or 
six-roomed  house  or  flat. 
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The  principle  of  this  method  depends  on  the  fact  that  the 
current  in  any  given  case  is  determined  by  the  voltage  (v,) 

on  the  condenser,  which  =  -v/  e-  —  v,^.  When  v.^  is  40  ]>ev 
cent,  of  i;,  it  will  be  found  that  v,  is  aljout  7  i>er  cent,  less 
than  K  ;  this,  hf)wever,  does  not  mean  that  the  lamps  are 
7  per  cent,  below  normal  current,  us,  owing  to  the  decrease 
of  lamp  resistance  with  decri-as(.'  of  tem])erature,  the  reduc- 
lidii  in  current  would  only  iimouiit  to  4  per  cent.  f>y 
adjustin<;  the  capacity  of  the  condenser  so  that  thf  lump 
current  is  cori'cct  for  '»()  \olts  on  the  lamps,  the  current  will 
be  1^*5  per  cent.  at)Ove  normal  with  one  lamp  on  and  :>  per 
cent,  below  normal  with  five  lamps  on.  These  variations 
are  negligible  compared  with  those  due  to  ine(jualities  in  the 
lam))s  themsehes,  which,  moreo\er,  have  less  effect  on  the 
life  of  the  lamps  when  a  condensei-  is  used. 

An  important  feature  of  the  series  system  is  the  way  in 
which,  after  the  40  per  cent,  is  exceeded,  the  current  gets  less 
and  less  as  more  lamps  are  switched  on,  so  that  the  maxi- 
mum power  is  limited  to  O'o  times  the  apparent  [)ower  taken 
by  the  condenser  when  across  the  mains. 

This  call  be  best  seen  from  fig.  2,  in  which  o  e  =  supply 
volts  =  E,  V  E  =  volts  on  lamps  =  Vj,  o  v  =  volts  on 
condenser  =  \\,  <p  =  lead  of  current  in  advance  of  supply 
volts. 

Then  power  taken  1)y  circuit  =  e  c  cos  9),  where  c  = 
current  =  Vj  / 11 ;  11  =  reactance  of  condenser :  power  = 
K  .  Vi  /  R  .  cos  0  =  V,  V,  /  R,  since  Vj  /  e  =  cos  <(>.  The  product 
Vj  V,  is  a  maximum  when  v,  =  v^,  i.e.,  when  v  is  at  f  and 
0  =  45  .  The  maximum  power  is  therefore  =  e^/2r  = 
half  the  apparent  power  taken  by  the  condenser  when  no 
lamps  are  in  circuit. 

In  the  example  aljove,  for  a  condenser  taking  one  ampere 
on  a  2:^0-volt  circuit,  the  maximum  power  is  110  watts. 
This  property  of  the  condenser  makes  it  unnecessary  to  fix 
maximum-demand  indicators  or  current  limiters  where  the 
contract-demand  or  maximum-demand  systems  of  charging 
are  adopted. 

Where  the  number  of  lamps  alight  at  once  is  not  varied, 
their  aggregate  of  voltaces  may  be  about  7.")  per  cent,  of  the 
supply  voltage,  but  it  is  not  desirable  to  have  the  lamp  vol- 
tages greater  than  this  figure,  as  this  would  considerably 
increase  the  cost  of  the  condenser.  For  instance,-  three 
oO-volt  lamps  or  four  40-volt  lamps  may  be  run  in  series  on 
a  220-volt  circuit,  but  not  four  50-volt  lamps. 

AppUcationsi  of  Condenser  Sijsiems. — The  parallel  system 
may  be  conveniently  applied  to  houses  already  wired,  and 
can  be  adopted  for  a  single  lamp  or  any  number  of  lamps  as 
may  be  convenient,  the  remaining  lamps  being  left  to 
run  at  their  original  voltage.  The  system  can  be  applied 
to  those  points  where  the  greatest  saving  can  be  effected,  i.e., 
where  low-candle-power  lamps  are  suiBcient  or  where  the 
number  of  breakages  is  abnormal.  The  following  example 
shows  the  saving  that  can  be  obtained  with  this  system. 
A  lOO-volt  lamj)  of  22*5  c.P.  consumes  2;")  watts,  whilst  a 
200-volt  lamp  of  the  same  candle-power  consumes  32  watts. 
Assuming  a  life  of  2,000  hours,  in  each  case  the  saving  in 
energy  alone  is  14  units,  i.e.,  7s.  at  fid.  per  unit,  which  is 
about  the  cost  of  the  condenser  for  220  volts,  50  periods. 
Where,  however,  the  frequency  is  higher,  the  cost  of  the  con- 
denser is  correspondingly  reduced. 

Thecondenser  may  be  fixed  under  the  floor  above  the 
ceiling  rose,  or  on  the  wall  near  the  switch.  In  the  smaller 
sizes,  a  cylindrical  ty[)e  is  made  with  an  adapter  for  inserting 
in  the  existing  lampholder.  For  single  lamps  the  condensers 
have  dimensions  about  2  in.  x  2  in.  x  fi  in.,  are  made  with 
all  live  parts  eflRciently  covered,  and  are  all  capable  of  with- 
standing continuously  250  volts  alternating  without  fear  of 
breakdown. 

For  lighting  private  houses  the  cost  per  pt>int  of  the  series 
system  with  switch  lampholders  is  not  more  than  lialf  that 
of  the  ordinary  "  loop-in  "  system  of  wiring.  This  saving 
is  effected  owing  largely  to  (»)  simplicity,  in  wiring,  there 
being  only  one  wire  run  from  lamp  to  lamp ;  (/>)  the 
distribution  board  being  replaced  by  one  pair  of  double-pole 
fuses;  (r)  the  difference  in  cost  between  low-voltage  and 
high-voltage  lamps,  viz.,  about  Is.  6d.  per  lamp.  With 
regard  to  {a)  it  can  be  shown  that  the  length  of  wire  is 
reduced  from  about  20  yards  per  point  to  8  yards  per  point, 
with  a  corresponding  saving  in  labour  and  conduit. 

For  street  lighting,  high-candle-power  incandescent  lamps 


can  l>e  used  to  replace  arc  lumps  in  serjea  witbont  altering 
the  wiring,  the  condensers  siniply  replacing  the  arc  lamp 
resistances.  The  same  method  can  l>e  adopted  for  outside 
shojj-lighting,  where  the  trouble  of  re<;arb«ining  arc  lamps 
is  ojierating  to  the  advantage  of  high-pres«ure  gas.  In 
both  cas^;3  the  i^revntion  of  damage  from  overshoot  and  the 
more  robust  filament  of  the  low-voltage  lamp  amply  f;om- 
pensat''  for  th'-  small  initial  outlay  on  tho  »jon«iprist»r. 


THE    FETISH   OF   "BOILER  INSUHANCE." 


Jiv   S.   LEES. 


It  is  pretty  safe  to  say  that  at  the  present  day  there  is 
hardly  a  steam-power  plant  of  any  importance  that  is  not 
"  insured "  in  the  usual  way.  And  be  would  be  a  tx)ld 
spirit  indeed  who  would  dare  Ui  suggest  that  the  insurance 
of  steam-raising  plant  was  an  unnecessary  superfluity. 
There  is  an  almost  sacred  atmosphere  about  the  engineering 
insurance  business,  and  the  preacher  of  no-insurante  wonld 
instantly  stand  charged  with  the  wickedest  form  of 
engineering  heresy  breatheable, 

Looking  at  the  question  of  boiler  insurance  broadly  from 
an  economic  standpoint,  what  advantages  or  l>enefits  does 
the  insured  owner  get  in  return  for  the  premiums  paid  ? 
Periodical  inspections  are  made,  and  reports  thereon  are 
furnished  for  the  edification  of  the  owner,  but  such  informa- 
tion is  at  least  as  much  in  the  insurance  company's  interest 
as  in  that  of  the  insured  party.  And  such  inspections  can- 
not really  be  said  to  be  of  any  especial  value  to  an  owner,  as 
in  any  steam-power  plant  worthy  of  the  name  the  very 
engineering  staff  forms  the  class  «)f  men  from  which  the 
average  engineer  inspector  or  surveyor  is  drawn. 

Reference  to  annual  engineering-insurance  reports  for  the 
past  year  or  so,  reveals  a  falling  cfll'  in  this  class  of  business. 
And  in  its  ID  11  report  recently  issued  by  one  of  the 
leading  companies,  mention  is  made  of  the  diminishing 
rate  of  increase  in  the  insurance  of  steam-raising  plant  an<l 
auxiliaries  ;  the  reason  therefor  being  partly  ascribed  to 
the  supersession  of  steam  by  gas,  electric,  and  other  non- 
steam  plant.  Such  a  statement  emanating  from  a  reliable 
authority  is  not  without  significance.  Is  it  not  more  than 
possible  that  ownei-s  of  steam  plant  are  beginning  to  kx>k 
more  deeply  into  details,  which  hitherto  more  favourable 
industrial  conditions  had  not  rendered  of  such  pressing  con- 
sequence as  regards  their  bearing  on  the  more  important 
matters,  especially  production  costs  ?  At  this  day  it  can 
be  truly  said  that  it  is  the  little  things  which  count. 

Power  plant  manufacturers,  and  owners  and  operating 
engineers,  are  ever  striving  after  increased  efficiency  and 
economy,  and  to  these  ends  are  constantly  introducing  and 
trying  innovations  in  the  way  of  improvements  and 
finenesses  of  working  for  which  a  keenly  competitive  age  has 
created  a  demand.  Of  the  many  new  things  and  methods 
which  are  being  daily  evolved,  but  few  survive  the  only  true 
criterion — the  time  test,  some  are  indifferent,  and  the 
majority  distinctly  bad,  and  as  such  doomed  to  inevitable 
failure  under  the  rigorous  conditions  of  present  e\eryday 
working  life. 

There  are  iiundreds  of  steam  plants  of  considerable  size 
and  importance,  say,  in  the  neighlxmrhood  of  oO  boilei-s,  and 
the  bulk  of  these  will  have  been  insured  from  the  day  of 
installation,  and  a  gvM)dly  proportion  of  this  number  will 
pi-obably  be  from  15  to  20,  and  in  some  cases  more,  years 
of  age. 

Now,  with  nrany  owners  it  is  as  likely  as  not  that  during 
the  whole  of  this  time  nothing  untoward  in  the  way  of 
accident  will  have  happened  to  their  boilers.  But  supposing 
that  some  defect  or  other  haxing  developed — other  than 
actual  explosion,  using  the  word  explosion  in  its  generally 
accepted  meaning — it  becomes  necessary  to  repair  a  plate  or 
tube  or  stay,  eventualities  by  no  means  unheard  of.  The 
matter  is,  of  course,  duly  discussed  with  the  insurance  com- 
pany, and  the  owner  not  unnaturally  feels  that  the  resjwnsi- 
bility  of  ";  making  got>d  "  will  be  borne  by  the  insurers.  His 
optimistic  view,  however,  is  soon  dispel'ed  when  the  compixny 
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convey  to  liiiu  the  unexpected  news  that  they  repudiate 
financial  responsibility  for  such  contingencies,  their  legal 
liability,  as  clearly  shown  on  the  insurance  policy,  being 
limified  to  explosion.  The  owner  indignantly  criticises  the 
(to  him)  unreasonable  attitude  adopted  by  the  company,  but 
it  is  pointed  out  that  during  the  whole  of  the  time  the 
promiums  have  been  paid  the  owner  has  had  the  benefits  of 
thorough  inspection  and  the  valuable  resources  of  the  com- 
pany in  the  way  of  advice,  c'cc,  placed  at  his  disposal.  The 
unhajjpy  owner,  reflecting  over  the  matter,  argues  to  himself 
that  his  engineering  statV  is.  or.  at  any  rate,  should  be, 
ei|ually  as  comjx'tent  to  deal  with  any  engineering  problem 
w  hich  may  arise  on  his  plant  as  the  insurance  company's 
staff,  and  from  a  commercial  standpoint  he  may  come  to 
the  conclusion  that  in  future  he  will  take  tlie  "  risk  "  of 
explosion  n\>oi\  his  own  shoulders,  and  have  his  own 
engineering  department  make  all  necessary  inspections, 
examinations,  &c.  Perhaps  as  an  inducement  to  increasing 
the  etficiency  of  his  engineering  staff,  the  owner  may  hold 
out  as  encouragement  in  this  direction  the  prospect  of 
increase  of  pay.  He  may  also  have  an  idea  that  a  fund  to 
draw  on  for  such  a  purpose  might  well  be  started  with,  as 
a  nucleus,  the  amount  of  the  premiums  hitherto  set  aside 
for  payment  to  the  insurance  company. 

That  engineering  insurance  occupies  such  an  unquestion- 
ably important  position  in  the  commercial  world  is  hardly 
to  be  wondered  at,  considering  that  the  legal  liability  on  the 
insurer's  part  is  so  limited  and  narrowly  defined,  and  the 
apparently  low  premium  charges  would  seem  to  indicate  that 
engineering  insurance  generally,  and,  in  particular,  the  boiler 
class,  is  a  "  good  risk,"  to  use  an  insurance  phrase. 

The  whole  subject  of  insurance  is  wrapped  up  in  legal 
technique,  and  the  engineering  side  is  no  exception  ;  but  it 
seems  curiously  inconsistent  that  such  a  striking  difference 
of  practice  should  obtain  in  two  otherwise  closely  related 
departments,  as  the  boiler  and  engine  branches.  As  already 
mentioned,  with  the  former  the  risk  is  limited  to  "  explosion  " 
(what  potential  material  for  the  forensic  mind  of  the  legal 
fraternity  the  legal  definition,  according  to  the  particular  cir- 
cumstances, this  otherwise  simple  word  affords).  But  in  the 
case  of  engines  and  auxiliaries,  and  one  might  well  include 
electrical  plant,  the  risks  accepted  are  broader,  and,  in  fact, 
extend  to  practically  all  possible  contingencies  which  may 
arise.  Xot  that  insurance  companies  always  liquidate  claims 
smilingly  ;  such  arrangements  as  compromises  with  the 
owners  or  makers  of  insured  plant  are  not  unheard  of. 
Even  so,  does  it  not  seem  strange  that  such  an  inconsistent 
practice  should  obtain  in  different  branches,  considering  how 
closely  allied  these  are  in  their  respective  working  ?  Further- 
more, the  imagination  need  not  be  drawn  upon  unduly  for 
one  to  realise  how  an  unexpected  happening  on  either  the 
engine  or  the  boiler  side  may  render  one  or  the  other 
susceptible  to  its  influence,  and  be  the  cause  indirectly, 
possibly,  of  further  undesirable  developments. 

The  writer  does  not  wish  to  belittle  the  undoubted  good 
and  useful  work  carried  on  through  the  medium  of  engi- 
neering insurance,  but  is  this  form  of  insurance  such  a 
necessity,  at  any  rate,  ir  the  case  of  the  larger  plants,  as  its 
advocates  would  have  owners  and  users  believe  ?  For,  be  it 
said,  the  more  important  the  plant,  and  the  more  certainly 
will  it  be  insured.  But,  strangely,  the  very  class  of  plant 
which  it  would  seem  at  least  desirable  to  subject  to  strict 
and  more  frequent  periodical  inspection  is  the  one  in  which 
anything  approaching  to  general  insurance  does  not  by  any 
means  obtain.  Statistics  have  shown  only  too  often  how 
the  penny-wise  policy  of  unskilled  or  inadequate  attention 
has  come  to  grief,  and  a  timely  report  has  been  the  means 
of  bringing  the  fact  plainly  to  the  mind  of  many  an  owner 
how  near  his  own  plant  has  been  to  disaster  what  time  he 
has  reluctantly,  it  is  true,  become  a  convert  to  the  poHcy  of 
insurance.  With  this  class  of  plant,  and  there  are  many  of 
such  examples  working  without  anything  approaching  to 
skilled  supervision — indeed,  it  has  been  shown  that  steam 
boilers  working  at  considerably  above  atmospheric  pressure 
have  been  in  regular  charge  of  juvenile  and  female  labour — 
insurance,  in  some  form  or  other,  is  almost  imperative,  as 
the  statutory  obligations  imposed  on  owners  of  steam  plant, 
if  not  appreciated  or  interpreted  in  their  proper  light,  may 
be  of  no  value  whatever  as  affecting  the  condition  of  the 
plant,  and,  after  all,  this  is  the  point  which  is  of  primary 


importance  and  really  antecedent  to  the  legally  necessary  and 
formal  annual  inspection. 

The  time-honoured  code  of  stereotyped  rules  and  instruc- 
tions usually  framed  by  the  engineering  insurance  people  for 
users  has  always  appealed  to  the  writer,  more  on  account  of 
its  ('urious  inconsistencies  than  as  a  guide  and  help.  In 
scarlet  italics  the  legend,  "Telegraph  for  the  Inspector," 
boldly  appeals,  so  that  he  who  runs  may  read.  But  offices 
are  offices  the  whole  business  world  over,  and  Insurance 
establishments  run  a  close  second  to  the  banking  houses  in 
the  matter  of  business  hours,  so  that  a  wire  after  (!onven- 
tional  office  times  would,  in  al!  probability,  mean  redeliveiy, 
and  mishaps,  cussed-like,  would  seem  in  tlie  very  nature  of 
things  invariably  to  happen  at  most  awkward  and  unexpected 
times. 


ELECTRICAL    LAW    IN    THE    BRITISH 
DOMINIONS. 


[from  our  legal  contributor.] 


{Continued  from  page  291.") 

6.  British  Cotumt)ia. — It  is  provided  by  an  "  Act  to 
consolidate  and  amend  the  law  relating  to  the  incorporation 
of  municipalities"  (1897),  Sec.  50,  that  in  every  municipality 
the  Council  may,  from  time  to  time,  make,  alter  and  repeal 
by-laws  for  any  of  the  following  purposes  or  in  relation  to 
matters  coming  within  the  classes  of  subjects  next  hereinafter 
mentioned,  that  is  to  say,  '■'(inter  alia)  (11)  for  purchasing, 
constructing,  operating  and  maintaining  works  for  supplying 
the  inhabitants  of  the  municipality  with  water,  electricity  or 
gas,  and  regulating  the  conditions  and  terms  under  which 
the  same  may  be  supplied  and  used.  (12)  For  acquiring,  by 
purchase  or  otherwise,  any  tramway,  street  railway,  ferry,  gas 
works  or  electric  lighting  plant  already  constructed  or  estab- 
lished wholly  or  partly  within  the  limits  of  the  municipality, 
and  to  lease  or  maintain,  operate  and  extend,  as  may  seem 
expedient,  the  same  in  the  discretion  of  the  Council  by  reso- 
lution passed  from  time  to  time  in  that  behalf." 

The  statute  above  referred  to  appeared  to  meet  all 
the  requirements  of  the  Legislature  until  1910,  when  the 
"  Electrical  Energy  Inspection  Act,"  of  that  year  was 
passed.  It  recited  that  "  many  fatal  accidents  had 
recently  occurred  through  defects  in  the  construction 
or  operation  of  premises,  works,  wires,  and  appliances  for 
generating,  transmitting  and  supplying  electrical  energy." 
It  provided  for  the  appointment  by  the  Lieutenant-Governor 
in  Council  of  an  inspector  who  has  authority  at  all  reason- 
able times  to  enter  upon  premises  and  inspect  machinery,  &c. 
The  inspector  has  power,  by  virtue  of  Sec.  9  of  the  Act.  to 
give  notice  to  the  owner  of  any  place  to  remedy  any  defect 
within  a  specified  time,  and  penalties  are  imposed  for  dis- 
obedience to  any  such  order.  The  method  of  pro\iding  for 
the  salary  of  the  inspector,  and  the  expenses  of  working  the 
Act  is  somewhat  novel :  "  At  the  end  of  each  calendar  year 
the  Attorney-General  shall  ascertain  the  total  sum  expended 
during  the  year  in  the  enforcement  of  this  Act,  including 
the  salary  of  the  inspector.  The  sum  so  found  to  have  been 
expended  shall  be  apportioned  by  the  said  minister  amongst 
the  persons  whose  premises,  works,  wires  or  appliances  have 
been  inspected  under  the  provisions  of  this  Act  during  the 
year." 

7.  British  (hdana. — In  1S90  an  Ordinance  was  passed 
in  British  (luiana  to  facilitate  and  regulate  the  supply  of 
electricity  for  lighting  and  other  purposes.  It  is  provided 
by  Sec.  4  that  the  Governor  and  Court  of  Policy  may.  from 
time  to  time,  lii-ense  any  local  authority,  or  any  company, 
or  person,  to  supply  electricity  for  any  public  or  private  pui- 
poses  within  any  area,  subject  to  the  following  provisions — 
Here  follow  a  number  of  provisions  which  are  practically 
identical  with  those  of  the  Electric  Lighting  Act,  1S82. 
Sec.  4  (1)  provides  that: — "The  consent  of  every  local 
authority  having  jurisdiction  within  the  area  or  any  part  of 
the  area  within  which  a  supply  is  licensed  to  be  furnished 
shall  be  required  to  the  application  for  a  licence,  which  con- 
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sent  such  l(x»l  autliority  is  hereby  authorised  to  give,  with 
such  conditions,  if  any,  us  subject  to  the  approval  of  the 
Governor  and  Court  of  Policy  tJie  local  authority  may, 
if  they  are  of  opinion  that  having  regard  to  all  the 
circumstances  of  the  case  such  consent  ought  to  be 
dispensed  with,  make  in  a  special  order  disijensiuj-  with 
such  consent ;  but  the  grant  of  authority  to  any  under- 
takers to  supply  electricity  within  any  area  shall  not 
in  any  way  hinder  or  restrict  the  granting  of  a  licence 
to  the  local  authority,  or  to  any  other  company  or  person 
within  the  same  area."  As  will  have  been  noticed,  this  pro- 
vision as  to  withholding  consent  follows  very  closely  upon 
the  lines  suggested  by  Sec.  1  of  the  Electric  T^ighting  Act, 
1888.  Sec.  27  of  the  ordinance  makes  provision  for  com- 
pulsory purchase  of  undertakings  by  local  authorities  on 
terras  which  are  almost  identical  with  those  laid  down  in 
Sec.  2  of  the  Electric  Lighting  Act,  1888.  It  is  important 
to  notice  that  the  statutory  period  within  which  the  right  of 
purchase  may  be  exercised  is  42  years. 

In  a  case  which  was  heard  in  the  colony  in  1902  the 
appellant  alleged  that  he  contracted  with  the  respondents  for 
the  supply  of  electrical  energy,  that  they  duly  supplied  him 
with  such  up  to  a  certain  date  ;  that  he  duly  paid  them,  and 
that  they  wrongfully  cut  off  the  supply.  It  was  held  that 
the  section  which  makes  the  undertakers  liable  to  a  penalty 
for  making  default  in  the  supply  of  energy  was  not  ultr<i, 
vires,  and  that  the  fact  of  the  imposition  of  such  penalty 
did  not  prevent  the  appellant  suing  for  breach  of  his  agree- 
ment (Oomes  V.  Demerara  Electric  (!o.,  J.  June  21st,  1902). 

Two  Acts  incorporating  electrical  companies  are  in  force 
in  the  colony — ^namely,  the  British  Guiana  Electric  Tiighting 
Co.  Act  (No.  15  of  1903),  and  Demerara  Electric  Co.'s 
Act  (No.  13  of  1890). 

8.  Canada. — The  law  of  Canada  as  applied  to  electric 
lighting  appears  to  be  founded  on  the  assumption  that  there 
are  contractors  supplying  electricity.  It  merely  seeks  to 
regulate  these  persons.  Thus  by  the  Electric  Light  In- 
spection Act,  190G,  c.  88,  contractors  before  granting  a 
supply  must  declare  to  the  purchaser  the  constant  pressure 
at  which  they  propose  to  supply  energy.  This  pressure  must 
not  vary  by  more  than  3  per  cent.  The  contractors  are  to 
be  responsible  for  all  electric  lines,  fittings,  apparatus 
belonging  to  them,  or  under  their  control,  upon  the  pur- 
chaser's premises,  being  maintained  in  a  proper  condition,  but 
are  not  to  be  responsible  for  any  damage  arising  from  the 
use  of  the  electric  current  in  lines,  fittings  and  apparatus 
not  belonging  to  them  or  under  their  control.  Before  sup- 
plying electricity  to  any  purchaser  the  contractors  must 
obtain  from  a  Government  Department  or  from  an  office 
appointed  for  the  purpose  a  certificate  of  registration,  and 
must  pay  the  officer  issuing  such  certificate  the  fees  pre- 
scribed by  the  Governor  in  Council.  Elaborate  provision  is 
made  for  inspection  of  meters,  which  must  be  duly  certified. 
No  meter  can  be  fixed  for  use  unless  it  plainly  indicates  by 
means  of  suitable  dials  the  amount  of  current  or  energy 
passing  to  the  purchaser's  wires.  If  a  dispute  arises  between 
the  contractor  and  the  purchaser  (i.e.,  consumer),  or  between 
the  contractor  and  inspector,  respecting  the  correctness  of  a 
meter,  the  inspector  must,  if  so  required,  by  any  person 
dissatisfied,  refer  that  dispute  to  the  Department  for  final 
decision. 

9.  New  Brunswick. — There  does  not  appear  to  be  any 
Act  of  the  legislative  Assembly  of  New  Brunswick  relating 
to  the  general  supply  of  electricity.  Nevertheless,  Acts  seem 
to  be  passed  from  time  to  time,  under  which  the  power  to 
supply  electricity  is  conferred  upon  companies.  Thus,  in 
1902,  an  Act  was  passed  to  incorporate  the  Aberdeen 
Electric  Co.  By  that  Act  the  company  were  empowered  to 
generate  and  sell  electricity,  and  in  carrying  out  the  supply 
to  erect  and  place  poles  in  streets,  etc.,  such  works  to  be 
carried  out  under  the  supervision  of  the  municipal  councils 
of  the  various  cities  in  which  the  works  were  laid.  Sec.  12 
of  the  Act  contained  a  provision  to  the  effect  that  "No 
poles  or  wires  shall  be  placed  in  such  a  way  as  to  interfere 
with  the  poles  or  wires  of  any  telephone  or  electric  light 
company  now  existing,  or  as  to  injure  or  impair  the  efficient 
working  of  any  telephone  or  electric  light  system  in  operation 
in  this  province,  in  places  where  any  such  system  may  be  in 
operation  before  the  company  hereby  incorporated  establishes 
its  system  ;   it  being  understood,  however,   that  nothing 


herein  shall  be  construed  to  prevent  the  cf>mpany  hereby  m- 
corporatod  from  erecting  it-i  jxjles  and  stringing  wires,  or 
laying  the  same  underground,  on  the  opposite  side  of  any 
highway  or  street  to  that  occupied  by  the  poles  or  wires  of 
any  existing  telephone  or  electric  light  system." 

(To  be  continued.) 


CORRESPONDENCE. 


Letters  received  by  vg  after  5  P.M.  ON  TCE-SDAY  cannot  appear  until 
the  following  week.  Correnpondentu  should  foncard  their  communi- 
catioi/x  at  the  earliext  potnible  moment.  Ao  letter  can  be  jruhli*hed 
vnlens  we  have  the  writer's  name  and  addreu  In  our  possession. 


Opal  Shades. 

I  am  interested  in  the  article  on  page  275  of  your 
February  Ifith  issue  on  "  Opal  Shades." 

I  should  like  to  point  out  that  the  writer  of  the  article 
apparently  misses  the  point  in  respect  of  the  virtues  of 
scientifically-designed  shades,  in  his  endeavour  to  state  the 
claims  for  ordinary  opal  shades. 

It  is  very  well  known  that  a  certain  concentration  of  light 
can  be  obtained  from  opal  shade?,  just  as  it  can  be  obtained 
from  any  reflecting  surface — a  piece  of  tin,  glass  mirmr,  or 
any  white  surface. 

The  point  is,  however,  not  that  these  surfac-es  can  reflect, 
but  that  there  is  no  definite  control  of  the  reflection  by 
which  the  light  can  be  distributed  in  a  definite,  desired  form. 
This  is  the  real  advantage  for  efficient  lighting  given  by 
scientifically-designed  reflectors,  such  as  the  Holophane. 

The  opal  shades  erive  a  "diffuse"  or  irregular  reflection, 
and  the  form  of  light  distribution  cannot  be  definitely  con- 
trolled ;  whereas,  with  Holophane  reflectors,  by  the  use  of 
right-angle  glass  prisms,  we  secure  definite  and  regular 
reflection,  which  admits,  shaping  the  reflector  so  as  to  give 
any  desired  form  of  light  distribution.  This  difference 
marks  a  distinct  advantage  for  the  prismatic  glass  reflector,, 
as,  when  properly  designed,  such  reflectors  ensure  that  the 
light  is  distributed  in  accordance  with  the  required  conditions 
for  uniform  lighting  in  any  installation. 

With  the  definite  and  efficient  reflecting  results,  therefore, 
that  Holophane  reflectors  give,  it  is  possible  to  employ  lamps 
in  a  much  more  certain  and  effective  manner  for  illuminating 
work  than  with  opal  shades. 

It  is  no  longer  necessary  to  hang  lamps  directly  in  the  line 
of  vision,  as  is  so  prevalently  the  case  with  opal  shades, 
but  lamps  can  be  placed  well  above  the  line  of  vision  or 
close  to  the  ceiling,  with  marked  improvement  in  illuminating 
results. 

Along  the  line  of  reasoning  given  for  opal  shades,  one 
might  argue  that  it  is  not  necessary  to  employ  a  nozzle  for  a 
hose,  as  by  pinching  the  hose  at  the  end  one  could  get  the 
necessary  stream  or  spray  of  water  without  purchasing 
expensive  nozzles. 

It  is  important  for  contractors,  engineers  and  users  to 
have  a  proper  understanding  of  the  value  of  a  scientific  and 
efficient  reflector.  Illuminating  work  admits  of  definite 
engineering,  requiring  the  use  of  scient'.fic  designs  of  reflec- 
tors, just  as,  in  other  kinds  of  engineering,  scientific  designs 
of  apparatus  are  required  and  are  displacing  those  of  a  more 
or  less  approximate  and  non-scientific  design. 

No  doubt  at  the  time  clocks  were  invented  many  people 
conLended  tiiat  sundials  and  pi-evious  other  crude  methods 
of  keeping  time  were  sufficiently  satisfactory,  and  it  was  not 
necessary  to  purchase  expen5i\e  clocks  and  watches.  At  the 
present  "time  clocks  and  watches  have  become  accepted  in- 
struments, giving  definite  and  accurate  results,  and,  in  the 
same  way,  the  prismatic  glass  and  other  scientific  designs  of 
reflectors  should  supersede  the  previous  crude  designs,  such 
as  the  opal  shade. 

It  is  a  fortunate  thing  for  the  electric  lighting  industry 
that  they  have  available  such  an  excellent,  convenient  and 
effective  device  as  the  Holophane  reflector  for  securing  good 
illumination.  These  reflectors  are  made  in  three  convenient 
forms  to  cover  the  general  conditions  of  lighting.  They 
are  made  to  suit  each  size  of  metal-filament  lamps.  A 
correctly  designed  supporting  gallery   holds  them   in   the 
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oxact  foi'usins:^  position  over  the  lamp,  and  a  complete 
"  lit;htinir  unit"  or  "set"  is  therefore  available  in  ready 
form  which  ensures  a  definite  lightinir  result,  far  superior  to 
anything  obtained  with  other  types  of  reflectors,  such  as  the 
ordinary  opal  shades.  Furthermore,  these  Holophane 
retiectors  ai-e  of  proper  size  and  length  to  enclose  the  lamp, 
thus  eliminating  glare — a  material  improvement  over  the 
results  in  practice  with  opal  shades,  where,  in  many  cases, 
the  lamjis  protrude  their  bare  brilliancy  in  a  most  glaring 
and  uni>leasant  way. 

Nor  must  Holophane  reflectors  be  considered  expensive. 
While  their  first  cost  is  naturally  somew^iat  higher  than 
that  of  the  simple  pieces  of  opal  glass  and  such  types  of 
reflectors,  this  Sret  cost  is  more  than  returned  in  the  better 
lighting  results  these  Holophane  reflectors  ensure. 

Good  illumination  is  so  much  dependent  upon  eifective 
and  efhcient  reflection,  that  it  is  false  economy  to  economise 
by  buyins:  cheap  reflectors. 

F.  TV.  Willcox. 

London,  E.C.,  Fehrmry  24/A,  1912. 


Our  Progressing  Manufacturing  Firms. 

At  the  annual  dinner  of  the  General  Electric  Co.,  and  in 
the  Magnel  Magozinc,  Mr.  Hirst  has  quite  unintentionally 
furnished  a  reply  to  "  N.  D.  G.'s  "  letter  in  your  last  issue. 
I  do  not  for  one  moment  suggest  that  "  N.  D.  G.  "  refers  to 
the  General  Electric  Co.,  though  I  am  sure  that  i)  out  of 
12  central-station  engineer's  could  speak  of  similar  experi- 
ences with  several  supply  firms ;  nor  are  "  N.  D.  G.'s " 
troubles  entirely  over  yet.  By  March  31st  he  will  receive  a 
statement  on  Avhich  each  consignment,  sent  him  in  error,  will 
be  charged. 

Mr.  Hirst  states  that  "  it  w'as  found  necessary  to  form 
subsidiary  companies  in  order  to  keep  the  Witton  factories 
fully  employed."  Cases  have  been  brought  to  my  notice  by 
colleagues  in  which  two  of  the  largest  supply  houses,  which 
are  specially  equipped  for  the  work,  were  asked  to  tender 
for  an  8-h.p.  three-phase  motor  and  a  small  switchboard, 
capable  of  deaUug  with  a  private  plant  of  about  10  kw.  In 
each  instance  the  time  required  for  delivery  was  about  three 
months  ;  smaller  firms  offered  to  supply  in  7  to  14  days, 
and  secured  the  order.  Again,  a  new  tungsten  lamp  was 
shown  at  Olympia  Exhibition,  and  the  various  agents  were 
energetically  canvassing  for  orders  shortly  afterwards.  One 
engineer  ordered  500  ;  I  am  not  quite  sure  whether  he  has 
received  the  whole  of  the  500  at  present — if  he  has,  he  is 
more  lucky  than  the  contractors. 

I  have  the  opportunity  of  watching  the  methods  of  our 
friends,  the  gas  and  general  engineering  supply  houses,  and  I 
must  admit  that  they  have  solved  the  difficulty,  as  I  experi- 
ence practically  no  trouble  in  that  direction. 

Your  readers  will  ask  what  is  the  cause  of  this  difficulty. 

In  my  opinion,  it  is  branch  offices  and  their  organisation. 
Whilst  several  firms  are  notable  exceptions,  the  following  is  a 
typical  case  :  A's  traveller  calls  to  inquire  whether  I  am 
requiring  anything.  On  a  recent  occasion  I  was  ordering  a 
three-phase  meter,  with  demand  indicator,  and  also  a  motor 
and  circuit-breaker.  Upon  my  asking  a  few  questions 
regarding  the  speed,  power  factor,  &c.,  the  representative 
admitted  that  he  knew  nothing  about  it,  but  would  arrange 
for  a  meter  expert  to  call.  A  visit  to  the  local  office  only 
produced  the  same  result.  A  few  days  later  B's  traveller 
called,  and  upon  my  asking  for  the  same  particulars,  he 
produced  his  pocket-book  of  "Technical  Data,"  promptly 
replied  to  all  my  (jueries,  and  secured  the  order.  The  order 
was  executed  in  the  time  stated,  and  the  apparatus  proved 
satisfactory  in  every  way.  This  firm  is  an  exception,  being 
apparently  perfectly  organised  in  works,  head  office  and 
branches. 

If  supply  houses  find  it  necessary  to  have  so  many  branch 
offices,  each  of  these  offices  should  be  in  charge  of  a  manager 
who  thoroughly  understands  the  whole  of  the  goods  he  is 
selling.  He  should  also  possess  the  necessary  organising 
ability,  and  either  train  or  obtain  representatives  with  a 
general  knowledge  of  every  inquiry  they  are  likely  to  handle. 
The  head  office  or  works  should  supply  the  staff  with  full 
general  and  technical  particulars  of  everything  they  manu- 
facture (which  is  the  exception  rather  than  the  rule). 
Particular  attention  should  be  given  to  deliveries,  and  no 


standard  artich^  should  be  offei'ed  for  sale  until  they  are  in  a 
position  to  deliver. 

Mr.  Hirst  need  only  look  up  the  value  of  electrical  goods 
imported  from  the  Continent  to  realise  that  more  than 
enough  orders  to  keep  his  factories  going  can  be  obtained. 

Central  Station. 


Tlie  Electrical  Profession  As  It  Is. 

With  reference  to  my  recent  letter  on  this  question,  I  regret 
that  pressure  of  other  matters  has  prevented  me  from  reply- 
ing sooner  to  the  comments  and  letters  which  my  letter  pro- 
duced. First,  I  must  correct  an  impression  which  appears  to 
exist  as  to  my  aims  and  myself.  In  your  editorial  comment 
on  my  letter  you  refer  to  me  as  someone  who  is  having 
difficulty  in  finding  a  situation  :  let  me  make  it  clear  that 
such  is  not  the  case.  In  the  past  I  have  held  positions  of 
responsibility,  neither  am  I  at  present  seeking  a  situation,  so 
that  your  comment  is  entirely  wrong  in  that  respect  ;  my  sole 
object  in  writing  was  to  put  matters  as  I  have  seen  them, 
and  it  is  only  too  true  that  numbers  of  men  could  say 
exactly  the  same,  were  it  not  that  most  of  them  are  disgusted 
and  tired  of  discussing  the  subject. 

Considering  matters  about  hopeless,  these  men  do  not  rush 
into  the  Press  with  their  grievances,  and  in  this,  perhaps, 
they  are  right,  as  it  appears  more  evident  e\'ery  day  that 
most  of  the  journals  have  no  sympathy  for  the  unfortunates 
of  the  profession,  those  who  have  gone  under  in  the  struggle 
for  just  recognition.  I  quite  realise  that  the  profession  con- 
tains many  would-be  engineers,  such  as  plumbers,  iron- 
mongers, bellhangers,  &c.,  and  of  these  gentry  and  the  havoc 
they  cause  I  could  say  a  lot :  but  in  dealing  with  such  a 
phase  of  the  question  we  must  not  forget  those  who,  by 
training  and  experience,  can  legitimately  call  themselves 
electrical  engineers,  but  are  not  getting  an  honest  chance, 
owing  to  evils  which  surround  them. 

The  "  premium  pupil  "  and  the  "  improver  "  evil  alone 
are  responsible  to  a  large  extent  for  the  present  condition  of 
things.  It  is  in  the  spirit  of  improvement  for  all  deserving 
that  I  write  these  lines,  and  in  the  same  spirit  I  trust  they 
will  be  read. 

Diogenes. 

[That  we  deeply  sympathise  with  those  w^ho  have  "  gone 
under  "  through  no  fault  of  their  own  must  be  evident  to 
all  readers  who  are  familiar  with  the  views  we  have  ex- 
pressed in  our  pages.  There  are  also  undoubtedly  cases  of 
men  who  have  not  had  a  fair  chance  to  prove  their  worth. 
But  both  these  classes,  as  a  rule,  are  silent  as  to  their  mis- 
fortunes ;  the  noisiest  and  most  self-assertive  person  is  of  the 
kind  that  knocks  off  work  at  the  first  stroke  of  the  hour  ; 
that  talks  of  a  "  fair  day's  work  for  a  fair  day's  pay  "  and 
appoints  himself  the  judge  as  to  both  items  ;  and  that  takes 
no  interest  in  work,  though  he  may  be  enthusiastic  on 
modes  of  recreation.  We  do  not  Avish  to  class  the  worker 
with  the  shirker,  by  any  means,  but  the  complaint  of 
unrequited  merit  is  usually  prima-facie  evidence,  at  any 
rate,  that  the  latter  is  the  complainant.  AVe  do  not  wish 
by  these  remarks  to  cast  any  reflection  on  "  Diogenes,"  of 
whose  sincerity  we  have  no  doubt. — Eds.  E.R.] 


Motor-Caljs    in    Berlin. — The  most   recent   statistics 

regarding-  toe  Berlin  cab  business  show  the  strikinj;  influence 
which  the  introduction  of  auto-traction  has  exercised,  and  trive 
also  some  idea  of  the  position  of  electric  cabs.  The  total  number 
of  "  droschkes  "  in  the  Berlin  Police  Circuit  reached  its  hig'hest  in 
the  year  1907,  when  it  amounted  to  over  'J.OOO.  Since  then  the 
numbers  have  steadily  fallen,  until  at  the  beginninj::  of  lilll  the 
figures  were  7.'J00,  reduced  a  further  600  by  the  middle  of  July  the 
same  year.  Motor- droschkes  up  to  1904  continued  few  in  number, 
but  since  then  they  have  steadily  increased,  and  of  the  7,000 
droschkes  there  are  already  nearly  2,00(1  (=  28^  per  cent.)  motor- 
droschkes.  Of  these  2.000,  electric  motor-cabs  form  only  14  per 
cent.  A  further  increase  of  motor-droschkes  and  a  rapid  retro- 
gression of  the  horse-drawn  vehicle  is  to  be  expected.  The 
statistics  show  only  a  small  increase  in  electric  motor-cabs.  On 
July  1st  last,  a  decline  of  21  was  recorded,  as  in  consequence  of  the 
liquidation  of  the  Bedag  Co.,  3C  electric  cabs  were  disposed  of. 
The  notice  of  the  President  of  Police  in  favour  of  motor-cabs  gives 
ground  for  the  supposition  that  a  recovery  from  this  decline 
would  be  made  by  the  end  of  year  (1911)-  it  is  prescribed  that 
electric  cabs  shall  in  future  be  painted  ivory  white  to  distinguish 
them  from  petrol  motor-cabs,  for  which  a  brown  livery  is 
ordered.— ^.r.^. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Hydraulic  Sliiicini{-  Plant. 

Wi;  illustrate  below  an  interesting:  plant  which  has  recently  been 
Hupplied  by  Mkssbs.  Jkns  Orten-Bovinc  A:  Co.,  of  Union  Court, 
Old  Broad  Street,  E.G.,  for  sluicinp  purposes  to  a  Colonial  mine. 


due  to  dirty  contacta.      The   ordinary  patt€ni,   with   th'  *■ 

spring'    mounted    on    the    armaturo,    mi/ht    have    been  i 

expressly  to  avoid  rnbbinp  of  thf-  contacts,  so  effr^rtually  does  it 
attain  this  end  :  in  the  type  hero  illuhtrated.  however,  the  bell  is 
fitted  with  the  Julius  Sax  rubbing -con  tact,  which,  as  will  be  ec-en 
at  once,  by  an  extremely  simple  device,  ensures  that  whenever 
contact  iri  made  the  fi.xed  and  moving  contacts  shall  mb  over  one 
another  and  thns  clean  the  surfaces.     T}ir;»rt  •  d  to 

the  highest  quality  belU  made  by  MK--.Sk-.  .ft  i',ti>., 

of  24a,  High  Street,  New  Oxford  Street,  London,  W.C, 


Fig.  2. — Bell  fitted  with  Rubbing  Contact. 


Fig.  1.— Electkically-dbiven  Sluicing  Pump. 


It  consists  of  a  hig'h-pressure  multi-stage  type  Victoria  pump, 
fitted  with  an  impeller  and  guide  wheel  of  special  phosphor  bronze, 
the  inner  surfaces  being  carefully  finished  to  reduce  friction,  ice 

Dismantling  and  reassembly  of  the  wheels  and  diaphragms, 
which  fit  cylindrically  in  the  casing,  are  extremely  simple  matters, 
and  it  is  impossible  for  these  parts  to  get  out  of  alignment  when 
the  pump  is  re-erected.  The  pump  is  direct  driven,  through  a 
flexible  coupling,  by  a  710-b.h.p.  three-phase  motor  operating  on 
2,200-volt  60-cycle  current,  and  connected  to  a  nozzle  fitted  on  a 
swivel  stand,  through  a  steel  pipe  2,000  ft.  long. 

The  pump  is  designed  for  a  total  manometric  head  of  415  ft.  ; 
this  results  in  a  pressure  of  between  130  and  150  lb.  per  sq.  in.  at 
the  nozzle,  according  to  the  position  of  the  latter,  and  the  jet  at 
this  pressure  is  used  for  forcing  off  the  gravel,  stones  and  boulders 
from  the  solid  rock  of  the  hill-side  where  the  mining  operations 
are  in  progress.  Careful  trials  under  full  load  have  shown  a  pump 
efficiency  as  high  as  83  per  cent. 

High-Lift  Centrifugal  Pnmps. 

The  accompanying  illustration  shows  a  double-ended  mine  pump 
driven  by  an  electric  motor,  and  designed  for  delivering  670  gallons 
a  minute  against  a  head  of  1,500  ft.  when  running  at  a  speed  of 
1,485  R.P.M.  This  is  one  of  a  series  of  centrifugal  pumps  for  work- 
ing under  high  lifts  which  are  being  introduced  by  the  Electrical 
Engineering  and  Equipment  Co.,  Ltd.,  of  109-11,  New  Oxford 


New  Simplex  Radiator. 

0 

Messrs.  Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birming- 
ham, have  recently  introduced  a  combination  electric  radiator  and 

humidifier.  .         .   ,       • 

This  is  intended  to  get  over  the  uncomfortable  drying  of  the  air 
liable  to  be  experienced  with  every  form  of  heating  unless  a  high 
rate  of  ventilation  is  arranged  for.     Our   illustration  shows  the 


Fig.  3. — Double-Ended  High-Lift  .Mi.m.  .\  .\ir. 


Street,  W.C.  In  these  pumps  the  runners  and  guide  channels  are 
of  special  bronze,  the  suction  gland  is  water-sealed,  and  the  bear- 
ings are  lined  with  white  metal  and  provided  with  ring  lubrication. 
Balancing  is  effected  by  the  maker's  patent  hydraulic  device,  which 
automatically  adjusts  itself  for  variation  of  head,  output  and  wear  ; 
this  arrangement  is  fitted  at  the  pressure  end  of  the  pump,  and  only 
one  bush  needs  renewal  when  wear  takes  place. 

Sinking  pumps  with  vertical  shafts,  boiler  feed  pumps,  &c.,  are 
included  in  the  series. 

Rubbing-Contact  Electric  Boll. 

There  are  few  devices  so  simple,  satisfactory  and  reliable  as  the 
common  trembling  bell  ;  yet  this  has  one  weak  point — the  contact 
breaker — and  many  a  failure  to  respond  to  the  "push"  has  been 


Fig.  4. — Sectional  View  ok  Simplex  Combined 
Radiator  and  Humidifier. 

water  tank  in  section,  at  the  back  of  the  radiator  lamp?,  by 
means  of  which  sufficient  moisture  is  imparted  to  the  air  without 
resorting  to  such  an  amount  of  ventilation  as  would  impair  the 
efficiency  of  the  heater. 

The  electric  radiator  takes  no  oxygen  from  the  air,  and  with  this 
form  of  heater  the  ventilation  may  be  adjusted  to  the  amount 
required  by  the  occupants  of  the  room. 

Boiler-Feed  Disk  Water  Meters. 

An  interesting  type  of  meter  for  hot  water  has  been  introduced 
by  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  of  Caxton  House,  S.W.. 
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which,  it  is  claimed,  ensures  reliable  operation,  even  in  the  case  of 
very  high  feed-water  temperatures,  and  is  noteworthy  in  that 
owiiiff  to  the  use  of  graphite  for  the  rubbintr  and  sliding:  parts, 
lubrication  of  the  moving  parts  is  unnecessary.  The  construction 
of  the  meter  is  shown  in  the  accoxnpanying:  illustration  (fipf.  5).  A 
hollow  metal  disk,  restinji-  on  a  ball  and  socket  joint,  is  enclosed  in 
a  chamber,  the  form  of  which  is  determined  by  the  peculiar  move- 
ment of  the  disk.  The  disk,  which  divides  the  measurin-;-  chamber 
into  two  eoual  parts,  takes  its  bearings  on  the  lower  and  upper  ball 
surfaces.     The  inlet  and  outer  ports  are  arrangjed   close  together 


OUR  LEGAL  QUERY  COLUMN. 

[  Questions  addressed  to  this  column  shmdd   be  written  on  OTtt  tide 

of  the  paper  only  J] 


Fig.  5.— Boiler-Feed  Disk  Water  Meter. 


and  are  separated  from  one  another  by  a  vertical  wall,  running 
from  the  circumference  to  the  centre  of  the  chamber.  This  wall 
engages  a  corresponding  slit  in  the  measuring  disk  and  prevents 
the  disk  from  revolving  around  its  vertical  axis,  and  the  water 
from  passing  through  the  measuring  space  without  acting  upon 
the  disk. 

In  passing  through  the  measuring  chamber  the  water  takes  a 
certain  definite  course,  setting  the  disk  in  motion,  and  with  every 
nutation  of  the  disk,  a  definite  quantity  of  water^ — dependent  upon 
the  size  of  the  chamber — leaves  the  meter,  as  in  a  piston  pump,  in 
which  one  complete  charge  leaves  the  cylinder  during  one  move- 
ment of  the  piston.  The  quantity  of  water  passed  through  the 
meter  is  read  off  the  dial,  which  is  similar  to  that  of  a  gas  meter. 


A  New  Tube-Bending  Machine. 

The  Wardle  Engineering  Co.,  of  196,  Deansgate,  Manchester, 
are  supplying  the  "  Skolz  "  patent  pipe-bending  machine  for  the 
cold  bending  of  gas,  steam,  and  hydraulic  piping  or  solid  round  bar 
— such  as  is  used  in  reinforced  concrete  work. 

This  machine  is  shown  in  fig.  6  ;  it  consists  merely  of  a  frame- 
work carrying  a  bending  block  moved  by  a  screw,  and  a  couple  of 


"Remuneration"  writes  :—" We  received  in  l!t09  and  1910  in- 
structions to  draw  up  specifications  and  obtain  estimates  for  putting 
a  certain  installation  into  order  (there  having  been  complaints  for 
several  years),  and  instructing  us  to  use  up  old  materials.  We 
obtained  estimates,  using  old  materials,  but  stated  that  it  would  be 
rather  a  patched-up  job,  and  thereafter  were  told  to  get  estimates 
for  complete  renewal,  which  we  did. 

"The  question  of  building  a  new  boiler  house  then  cropped  up, 
and  of  renewing  the  whole  work  on  a  basis  hitherto  not  feasible, 
and  we  drew  fresh  specifications,  plans,  ^:c.,  for  this,  and  got 
tenders.     The  works  did  not  go  on. 

We  charge  3  per  cent,  on  lowest  of  estimates  in  each  of  the  three 
cases — plus  expenses,  plus  reports,  and  plus  other  things. 

"  Our  clients  state  that  we  are  not  at  liberty  to  charge  on  3  per 
cent,  basis — nor  to  receive  remuneration  on  basis  of  any  percentage 
on  estimated  costs,  and  quote  '  Farthing  r.  Tompkins,  189.3,  9  T.L.R. 
566.'  They  say  our  fees  should  be  settled  on  principle  of  (piantuin 
meriitt  in  view  of  works  not  being  carried  out.  How  is  that  to  be 
arrived  at  /  We  know  of  no  custom  or  rule.  Our  clients  referred 
to  constitute  three  eminent  lawyers.  We  should  like  to  know 
whether  there  are  cases  where  the  Courts  have  passed  the  3  per  cent, 
basis. 

"  The  question  seems  to  be  of  intere3t  to  the  profession,  and  while 
we  are  not  on  unfriendly  terms  with  our  clients,  we  should  like  to 
know  what  is  customary  and  what  is  correct." 

'^^*  The  statement  that  clients  are  not  bound  by  the  3  per  cent, 
scale  is  probably  correct.  It  was  decided  in  Farthing  v.  Tompkins 
(.s«^ra)  that  an  architect  was  not  entitled  to  recover  commission 
(claimed  on  the  amount  of  the  lowest  tender)  on  the  estimated 
expense  of  a  building  never,  in  fact,  erected,  as  that  would  include 
payment  for  supervision  of  the  works,  but  he  was  allowed  re- 
muneration for  plans,  specifications  and  working  drawings,  and 
quantities  taken  out  by  him.  A  claim  for  a  definite  fee,  like 
3  per  cent.,  must  be  founded  either  on  agreement  or  on  universal 
well-recognised  custom  ;  and  it  is  anticipated  that  "  Remuneration  " 
would  hardly  assert  that  there  was  any  such  custom  in  his  pro- 
fession. What  is  known  as  "  Ryde's  scale "  for  the  payment  of 
architects  in  relation  to  building  contracts  has  often  been  discussed 
in  the  Courts,  and  although  in  particular  cases  it  may  be  held  to 
be  applicable,  it  is  not  always  so.  Each  case  must  depend  on  its 
own  peculiar  facts.  (See  Stenning  r.  Mitchell,  "Emden's  Building 
Contracts,"  fourth  edition,  page  661).  In  the  circumstances,  it  is 
probable  that  the  view  of  the  "  three  eminent  lawyers"  is  correct. 


Fig.  6.— The  "Skolz"  Tube  Bender. 


"Esco"  asks  : — "Where  a  gas  company  and  an  electricity  com- 
pany are  supplying  in  the  same  town,  if  the  electricity  company 
obtains  the  contract  for  the  whole  of  the  public  lighting,  can  it 
compel  the  gas  company  to  supply  gas  (on  reasonable  terms)  to 
certain  street  lamp-posts  which  it  would  not  be  profitable  to  supply 
with  electricity,  or  which  are  not  in  the  neighbourhood  of  the 
electricity  supply  mains  ? " 

*^*  It  would  be  interesting  to  see  the  form  of  contract  under 
which  the  electricity  company  above  referred  to  has  obtained 
powers.  Indeed,  it  is  not  easy  to  answer  the  query  without  access 
to  that  document.  Sec.  24  of  the  Gas  Works  Clauses  Act,  1871, 
provides  that  gas  undertakers  muse  supply  gas  to  any  public  lamps 
within  the  distance  of  .50  yards  from  any  of  the  mains  of  the 
undertakers  in  such  quantities  as  any  road  authority  within  the 
limits  of  the  special  Act  may  require  to  be  supplied.  It  is  not  clear 
that  the  road  authority  has  any  power  to  delegate  the  right  to 
make  this  requirement.  Moreover,  by  Sec.  29  of  the  Electric 
Lighting  Act,  1882,  it  is  provided  that  in  cases  where  a  supply  of 
electricity  is  authorised  in  any  r.rea,  and  within  .such  area  gas 
undertakers  are  under  any  limited  or  general  obligation  to  supply 
gas  on  demand,  the  Board  of  Trade  may,  upon  the  application  of 
the  gas  undertakers,  make  inquiry,  and  it  they  are  satisfied  that  the 
supply  of  gas  in  that  part  has  ceased  to  be  remunerative,  and  that 
they  should  be  relieved  from  the  obligation  to  supply  gas  on 
demand,  may  make  an  order  granting  relief,  either  wholly  or  in 
part,  and  upou  such  terms  and  conditions  as  they  may  think  proper 
and  from  and  after  the  date  of  such  order,  the  gas  undertakers  are 
relieved.  Whether  this  power  would  be  exercised  by  the  Board  of 
Trade  in  the  case  suggested  it  is  diflBcult  to  say. 


guide  pulleys,  and  it  can  be  laid  on  a  plank  or  Viench  and  worked 
by  a  man  or  youth. 

The  machine  is  made  in  three  sizes,  covering  tubes  of  from  l  in. 
to  2  in.  bore. 

The  Wardle  Co.  also  supplies  "  Skolz  "  iron  cement— a  metallic- 
iron  powder— which,  when  mixed  with  water  to  the  consistency  of 
putty,  can  be  used  for  filling  defective  castings,  making  joints,  &c., 
in  heaters,  tanks,  pipes,  and  electric  tramway  standards,  and  sets 
with  metal-like  hardness. 


Ma/da  Traction  Lamps. 

In  our  notice  of  these  lamps  last  ^^eek  the  sizes  in  which  they 
are  made  were  incorrectly  stated.  They  should  have  been  ■— 
UO  c.v.  2ft  waits,  ond  ao  c.i'.  40  watts. 


NCM'  Itra/.ing  Flux. — Messrs.  Soutbein  Automobiles, 
Ltd.,  of  Westcombe  Hill.  Blackheath,  S.E.,  have  brought  out  a  new 
flux  for  brazing  cast-iron  under  the  title  of  "  SA  Brazing  Flux." 
One  of  the  features  claimed  is  that  this  llux  will  carry  the  spelter 
into  the  minutest  cracks  ;  also  it  is  not  vital  that  the  surfaces  of 
the  fracture  should  be  perfectly  clean,  although  it  is  advisable 
where  possible.  The  flux  leaves  very  little  scale  behind  it,  and  what 
there  is  will  be  found  quite  soft  and  easily  removed.  The  makers 
offer  to  send  a  small  sample  of  repair  work  to  any  of  our 
readers  who  are  interested,  and  also  to  advise  on  any  class  of  cast- 
iron  repair,  if  the  parts  are  sent  to  them  carriage  paid.  It  is 
stated  that  the  cost  of  a  repair  using  this  material  will  be  very 
much  Jess  than  the  present  rates  charged  for  this  class  of  "work. 
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PARLIAMENTARY. 


CiOvernment  Department  Contracts. 

A  KKTURN  has  been  prej)ared  of  all  contracts  made  in  the  United 
Kingdom  for  manufactured  articles  by  the  several  (iovemment 
Departments  in  the  years  endinp  March  'Mst,  1910,  and  March  Slst, 
1911,  respectively,  either  with  contractors  outsidfe  the  United 
Kingdom  or  with  contractors  or  agents  who  obtain  the  articles 
trom  abroad.     The  following  are  amongst  the  contracts  bo  made  : — 


if)oo.io.    v.nO'U. 


The  Admiralty. 


Apparatus,  wireless  telegraphy 

£1,23« 

£.-> 

Carbons 

184 

220 

Cells,  dry          

438 

2,806 

Drills,  electric 

— 

67 

Fuses 

los 

5 

Lamps,  arc       

— 

280 

Plugs,  ignition            

.53 

72 

War  Office. 

Aluminium 

£fi83 

£1,061 

Wireless  telegraphy  apparatus 

104 

— 

Carbons,  electric  lighting      

1,490 

209 

Coils,  porcelain 

141 

— 

Copper  ingot  ... 

108,200 

120,276 

Electric  fans 

40 

— 

Motors,  dynamos  &  boosters 

— 

7,019 

Plant,  electrolytic      

— 

2,278 

Telephones       

67 

60 

Post  Office. 

Telephone  Exchange  installations  & 

telephonic  apparatus         

£6,871 

£21,744 

Telegraphic    apparatus    of    various 

sorts... 

531 

244 

Fire  alarm  apparatus            

— 

300 

Electric  light  apparatus  and  fittings 

1,.59.5 

483' 

Carbons — Electric  light       

587 

682 

Ebonite  goods 

2,237 

1,081 

Bimellac  wire... 

213 

-^ 

Tin       

2,865 

1,597 

Spelter  and  zinc         

142 

— 

Motors — Electric  and  parts 

— 

102 

Tools 

234 

402 

Cells,  dry         

12 

24 

Eburine  insulators 

84 

50 

Ambroin  insulators  ... 

— 

79 

Lightning  projectors            

— 

562 

Measuring  and  testing  apparatus  ... 

135 

104 

Cable  terminals          

— 

508 

Steel 

— 

179 

Wax  heaters,  electric...         

21 

167 

Petitions. — The  following  are  amongst  the  petitions  which 
have  been  deposited  against  Bills  cgriginating  in  the  House  of 
Lords : — 

Brighton  Corporation. — Hove  Corporation ;  British  Electric 
Traction  and  others  ;  Portslade,  Shoreham  and  Southwick  Urban 
District  Councils. 

Brighton  District  Tramways. — Hove  Corporation  and  the 
Portslade  U.D.C. 

Brighton,  Hove  and  District  Railless  Traction. — Hove  and 
Worthing  Corporation  ;  British  Electric  Traction  Co.  :  Shoreham 
and  Southwick  U.D.C. 's  ;  and  Steyning  R.D.C.  ' 

Hove  Corporation  Railless  Traction.- — British  Electric  Traction 
Co  ;  and  the  Portslade,  Shoreham  and  Southwick  U.D.C. 

London  and  North-Western  Railway. — The  North  Metro- 
politan Electric  Power  Supply  Co.  ;  Midland  Electric  Corporation  : 
St.  James'  and  Pall  Mall  Electric  Light  Co.  ;  Kensington  and 
Knightsbridge  Electric  Lighting  Co.  ;  Lancashire  Electric  Power 
Co.  ;  companies  supplying  electrical  energy  in,  and  in  the  neigh- 
bourhood of,  the  Administrative  County  of  London  :  Yorkshire 
Electric  Power  Co.  ;  and  52  other  petitions,  including  a  large 
number  of  local  bodies  and  gas  companies. 

North  Orniesby,  South  Bank,  Normanby  and  Grangetown 
Railless  Traction.- North-Eastern  Railway;  North  Riding 
(Jounty  Council  ;  and  Cleveland  and  Durham  County  Electric 
Power  Co. 

Trackless  Trolley  Systems.— Mr.  Pirie  asked  the  President  of  the 
Board  of  Trade  if  the  attention  of  the  Government  had  been  drawn 
to  the  growing  necessities,  especially  in  country  districts,  for  an 
increase  of  facilities  for  the  promotion  of  trackless  tramways  ;  if 
he  could  state  the  number  of  Bills  and  Provisional  Orders  respec- 
tively that  had  had  to  be  promoted  through  the  House  of  Com- 
mons for  this  purpose  :  what  was  the  total  cost  of  such  pro- 
motion :  and  if,  in  view  of  the  fact  that  such  tramways  required 
no  more  erection  than  the  establishment  of  telegraph  or  telephone 
lines  along  the  road,  which  connection  the  telephone  authorities 
were  permitted  to  put  up  without  having  to  come  to  this  House, 
the  Government  would  consider  the  desirability  of  leaving  this 
matter  within  the  hands  of  the  local  authorities  by  authorising 
direct  communication  with  the  Board  of  Trade  in  order  to  obtain 
the  nouessary  sanction.     Mr.  Buxton,  in  reply,  said  that  during  t^e 


last  thr'-e  Seaeions  2}  BillB  or  Orders  were  promoted  for  the  purpose 
of  authorining  the  running  of  can  on  the  tracklew  trolley  Hyetem, 
and  12  Bills  or  Order*  for  the  like  purpose  were  being  promoted 
this  Session.  Of  the  24  schemen.  H  only  had  been  sanctioned  by 
Parliament.  He  had  no  information  a-s  to  the  total  cost  of  pro- 
motion which  had  been  incurred.  The  question  of  facilitating 
trackless  trolley  schemes  had  been  under  the  coosideration  of  the 
Board  of  Trade,  and  he  hoped  to  l^e  able  to  introduce  legislation  on 
the  subject. 

Second  Reading.— In  the  House  of  Commons  on  February 
2 let  the  Ramsbottom  Urban  District  Railless  Traction  Bill  was  read 
a  second  time. 

In  the  Houpe  of  Ix)rds  on  Tnewlay  the  following  Bills  were  r»«d 
a  second  time  :— "^  ^e  Corporation  Railles.'j  Traction  Bill  :  North 
Ormesby,  Sonui  Bank,  Normanby,  and  Grangetown  Railless 
Traction  Bill. 

In  the  House  of  Commons  on  Tuesday  the  following  Bills  were 
read  a  second  time  : — Bognor  Gas  Light  and  Coke  Co.  (Electricity) 
Bill ;  London  Electric  Railway  Bill. 


BUSINESS  NOTES. 


Bennis  Contracts. — We  have  received  a  lenjirthy  list  of 

contracts  for  stokers  and  coal  and  ash  handling  plant  recently 
received  by  Messrs.  Ed.  Bennis  &  Co.,  Ltd.,  of  Little  Hulton  and 
London.     They  include  the  following  : — 

Balfour,  WilliBmson  a-  Co.,  London,  E.G.  (for  Chili).— Six  stokere 
and  self-cleaning  compressed  air  furnaces ;  gravity  bucket  conveyor  for 
feeding  four  boilers.  .^  -^  , 

The  North-Eastern  Steel  Co.,  Ltd.,  Middleaborough.— Two  stokers  and 
self-cleaning  furnaces. 

Steel,  ;Peeoh  &  Tozer,  Ltd.,  Rotherham.— Six  stokers  and  self-cleaning 
furnaces.    Repeat  order. 

Admiralty  Dockyard,  Chatham  (Electric  Light  and  Power  Station).— Fotir 
chain  grate  stokers.    Repeat  order. 

Corporation  of  Stoke-on-Trent,  Electricity  Station,  Hanley.— Two  stokera 
and  self-cleaning  furnaces.    Repeat  order. 

Technish  Bureau  Voor  Economische  Stoomprodnctie,  Rotterdam  (for  De 
Suikerraffindery,  Amsterdam).— Two  high-duty  coking  stokers  on  chassis 
for  Stirling  boilers. 

The  Bradford  Colliery  Co.,  Ltd.,  Manchester. —Two  colliery  famaces 
for  hand-tiring.    Repeat  order.  , ,     ...^    .^ 

The  Tinsley  Park  Colliery  Co.,  Ltd.,  Tinsley  Park,  ShefHeld.-Twc.  hand- 
firing  furnaces  (self-cleaning). 

Tetlow  Bros.,  HoUinwood  (for  the  Ashton-nnder-Lyne  Corporation  Elec- 
tricity Works).— Three  bucket  elevators  for  feeding  three  boilers. 

T.  Docwra  &  rion,  London  (for  the  Alexandria,  Newport  and  South  Wales 
Docks  Power  Station).— Coal  bunker  for  four  boilers. 

B.  Cutler  &  Sons,  Ltd.,  London  (for  Amsterdam  Municipality).— Two 
rotary  truck  tipplers  suitable  for  dealing  with  Continental  railway  trucks, 
varying  in  capacity  from  10  to  20  tons  each. 

Catalog:ues  and  Lists.— Messrs.  Ward  &  Ooldstone, 

Springfield  Lane,  Salford,  Manchester.  -3o-page  catalogue  contain- 
ing information  relating  to  a  great  variety  of  electrical  accessories 
for  the  motor-car  and  garage.  This  is  a  profitable  department  of 
business  which  it  is  felt  the  electrical  contractor  has  not  cultivated 
so  zealously  as  he  might  have  done,  otherwise  it  would  not  have 
got  so  largely  into  the  hands  of  general  automobile  firms.  Messrs. 
Ward  A;  Goldstone  have  specialised  for  the  last  eight  year?  in  the 
application  of  electrical  appliances  to  the  car.  particularly  the 
electric  lighting  of  the  car  and  charging  appliances  for  the  garage  : 
therefore,  their  catalogue,  with  its  various  supplements,  one  of 
which  is  devoted  exclusively  to  a  system  of  electric  car  lighting, 
and  lamps,  batteries  and  accessories  used  in  connection  therewith, 
should  be  of  considerable  service.  The  content^  of  the  catalogue 
include  accumulator  charging  equipments,  the  "  Hydranamo " 
system  of  accumulator  charging  from  the  cellar  water-tap. 
the  "Primax  '"  battery,  circuit-breakers,  ignition  coils  and  batteries, 
meters,  inspection  and  test  lamps,  "  Sampson "  car  lighting  sets, 
switchboards,  motor-car  switches,  interior  lamps,  side  and  nead 
lamps,  wires,  spark  plugs,  vVc.  :  also  the  '"  Sherboume  '  petrol 
engine  and  dynamo,  the  '"Sampson  "  electric  lighting  and  charging 
set,  the  "Colonial"  combined  plant,  and  so  forth.  One  of  the 
supplements  enters  into  the  "  Sherboume"  engine  more  fully,  and 
the  other  contains  a  description  of  the  "  Facile"  electric  car 
lighting  set,  the  Radiant  electric  lamps,  car  lighting  accumulators, 
electric  side  lights.  c<»:c.  Loose  accompanying  lists  relate  to 
"  Metallum  "  lamps  (prices)  :  "  Multex  "  pocket  and  jwrtable  hand- 
lamps  ;  "Auto-Metal"  accumulator  and  battery  lamps:  and  the 
"  W.  &  G.  '  electric  vulcanizer.  The  small  lighting  plants  listed 
arc  with  two-cycle  type  engine,  which  the  firm  early  introduced  for 
electric  lighting  purposes.  During  the  last  five  years  they  have 
sold  many  hu:-dreds  of  these  sets  in  the  Colonies  for  bungalow, 
farmhouse  and  similar  purposes,  and  many  for  U6C  in  England. 
Copies  of  the  catalogue  will  be  sent  to  interested  firms  on  applica- 
tion. 

The  Electric  and  Ordnance  Accespories  Co..  Ltd..  Cheston 
Road,  Aston. — 16-page  catalogue.  No.  M275,  in  which  are  given 
brief  descriptions,  together  with  illustrations  and  tabulated  |iarti- 
culars  including  prices,  of  the  following  :-"  Vickers"  motor 
starters,  open,  semi-enclosed  and  water-tight  types  :  Vickers  com- 
combined  motor  starters  and  shunt  regulators,  single  and  double 
automatic  types  :  motor  control  panels  of  open,  semi-enclosed  and 
water-tight  types.  Dimensions  are  tabulated  at  the  end.  AJl 
sizes  of  open  and  semi-enclosed  starters  are  held  in  stock. 

Messrs.  Union  Electric  Co..  Ltd.,  Park  Street.  Southwark. 
London,  S.E.— A  batch  of  small  mailing  cards  used  by  the  firm  for 
enclot^ure  with  correspoiidenc*  has  been  received.     Each  of  them 
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grives  an  illustration,  brief  notes,  and  prices  of  one  or  other  of  the 
following  : — i\c.  motor-fjenerators  :  cell-testing-  voltmeters  :  a  com- 
bined olimmeterand  jrt'nerator  ;  knife  switches  ;  water-tight  i-otary 
switch  ;  miningr  switehgear  ;  and  search lijjhts. 

The  Indestruotihlk  Cable  Co.,  20,  Hig:h  Holborn,  London, 
AV.C. — Ifi-pagre  catalogue  containinjj  illustrated  particulars  of  their 
several  classes  of  copper  wires  and  cables  with  "  indestructible  " 
insulation,  a  number  of  pa<res  being:  devoted  to  tables  of  code- 
words, diameters,  weij-hts  per  mile  and  prices.  The  last  few 
pajrep  are  devoted  to  particulars  of  bronze  wires  for  telejrraph  and 
telephone  wires,  soft  copper  wires  for  bells,  copper  and  iron  bindingr 
wires.     Copies  of  the  list  will  be  sent  on  application. 

The  Armokduct  Manx  tactu  ring  Co.,  Ltd.,  Farrinjydon 
Avenue.  London,  EC. — A  new  folder  has  been  is'ir^d,  gfivingf  parti- 
culars of  the  '■  Gral "  metal-filament  lamps  and  a  table  of  prices 
for  lamps,  ranging:  from  2."i  to  2(>0  volts  and  72  to  90  CP. 
Quantities  of  these  folders  are  being:  supplied  to  the  trade,  over- 
printed, for  distribution  among:  consumers. 

The  Electrical  Power  Engineering  Co,  Stechford.  near 
Birmingham. — Circular  containing-  tabulated  particulars  and  prices 
of  their  standard  D.c.  dynamos  and  motors,  enclosed  ventilated 
and  totally  enclosed,  for  from  J  to  10  h.p.,  also  starting  switches, 
&c.,  for  same. 

Messes. Cox-Walkers,  Ltd.,  Darlington. — Leaflet  giving  particu- 
lars and  prices  of  the  ''  C.W,"  newi  pattern  electric  lamps  for 
motor-cycles  and  cars. 

The  Western  Electric  Co.,  Ltd.,  North  Woolwich.— Small 
pamphlet  C^o.  107)  of  16  page?,  containing  full  instructions  for 
installing  their  Westophones.  Interphones,  and  single-line  telephones, 
with  about  a  dozen  useful  diagrams. 

HTdro-Electrie  Contracts. — A  large  number  of  orders 

have  recently  been  booked  by  Messrs.  Jens  Orten-Boving  &  Co  , 
London,  including  the  following  : — 

Water  Turbines. 

Trenton,  Can.ida. — Four  twin  vertical  turbines,  1,200  h.p.,  18-in.  hend, 
122  H.p.M.  each,  with  governors, 

Drawin  &  Milner,  Siieffield.— One  turbine,  100  h.p.,  15  ft.  head,  200  r  p.m. 

CilT  of  Worcester,  Kngland.— One  vertical  double  Francis  turbine, — 
9^  iQ./14  in.H.,  285/450  b.h.p.,  125  r.p.m. 

"Shibaura  Engineering  Works,  Hacbiman  Hydro-Electric  Co.— One  Francis 
turbine,  200/2-20  H.p.,  17-ft.  head,  230  r.p.m. 

Hydro-Electric  Power  and  Metallurgical  Co.,  Ltd.,  Tasmania. — Two  impulse 
wheels,  5,000  h.p.,  1,000  ft.  head  ;  two  exciter  wheels,  180  h.p.,  1,000  ft.  head. 

Indian  Government,  hydro-electric  plant. — Three  high-pressure  turbines, 
H  -=  510  ft.,  450  h.p. 

Pipe  Lines. 

Hydro-Electric  Power  and  Metallurgical  Co.,  Ltd.,  Tasmania. — Two  h.p. 
pipe-lines,  950,  850  and  750  m/m  internal  diameter,  with  h.p.  moff  joint,  about 
4,:i50  tt.  long,  maximum  static  head  1,120  ft. 

Indian  Government,  hydro-electric  plant. — Three  welded  pipe-lines,  16-in. 
diameter,  1,350  ft.  long,  &c. 

Pumps. 

Willans  &  Robinson,  Ltd.,  Queensland  Railway.— One  circulating  pump, 
1,70C  G.P.M.,  114  124  ft.  head,  1,740  R.P.M.,  with  spares. 

The  Tata  Iron  Works  Co.,  India.— One  electrically-driven  Victoria  turbo- 
pump,  750  G.P.M.,  573  ft.  head,  1,451)  r.p.m.,  184  b.h.p. 

Yates  &  Thom,  Ltd.,  Blackburn,  —  One  centrifugal  pump,  600  a. p.m., 
635  R.P.M.,  28  ft.  head. 

Korting  Bros.,  Ltd. — One  Victoria  low-pressure  turbo-pump,  3,000  g.p.m., 
50  ft.  head,  730  k.p.m. 

Belgium, — A  new  company  has  just  been  formed  in 
Brussels,  with  a  capital  of  £58,000,  and  the  title  LeLift  Compagnie 
Geherale  de  Construction  Mecanique  et  Electrique. 

Mordey-Fricker  Electricity  Meters. — We  understand 

that  the  British  Insulated  and  Helsby  Cables,  Ltd.,  who  have 
hitherto  manufactured  these  meters  for  the  Mordey-Fricker  Elec- 
tricity Meter  Co.,  Ltd.,  have  also  made  arrangements  to  take  over 
the  sales  business  in  these  instruments. 

Annual  Dinner.— On  the  evening  of  February  23rd  the 
staff  of  the  Anchor  Cable  Co.,  Ltd.,  held  their  eight  annual  dinner 
at  the  White  Horse  Hotel,  Leigh,  when  about  32  members  and 
friends  sat  down.  After  dinner  a  smoking  concert  was  held, 
presided  over  by  Mr.  James  Callender.  Mr.  J.  Bowyer,  the  works 
manager,  proposed  the  toast  of  the  evening,  "  The  Anchor  Cable 
Co.,  Ltd.,"'  to  which  Mr.  Callender  replied.  In  the  course  of  his 
remarks,  Mr.  Callender  said  that  the  past  year  had  been  the  most 
successful  in  the  annals  of  the  company.  He  complimented  the 
whole  of  the  staff  on  the  way  in  which  the  work  of  the  year  Jiad 
been  carried  through,  and  on  behalf  of  the  company  thanked  them 
all  heartily  for  their  efforts.  Mr.  Arthur  Crooke  proposed  the 
toast  of  the  guests,  to  which  Mr.  Lang  suitably  responded.  The 
concert  was  provided  by  Mr.  Walter  Darlington's  party,  consisting 
of  Messrs.  Sumner,  AUred  and  Reason,  who  rendered  songs,  duets, 
Dnd  humorous  sketches. 

Trade  Announcements. — Mr.  A.  H.  Finch  and  Mii. 

A.  Imeson,  late  managing  directors  of  Imeson,  Finch  &  Co.,  Ltd., 
have  ceased  their  association  with  this  iirm,  and  have  commenced 
business  as  a  private  firm  (Imeson  (.V  Finch,  tramway  contractors 
and  manufacturing  electrical  engineers,  Alma  Chambers,  Bridge 
Road,  Stockton-on-Tees),  manufacturing  and  supplying  as  before. 

The  business  of  Messrs.  Nash  &  Smith,  electricians,  of  14,  Corn- 
wall Road,  Walmer,  Kent,  has  been  taken  over  by  Mr.  Edward  W. 
Smith. 

Mr.  Geo.  Newby,  electrical  engineer,  of  Harrogate,  has  removed 
to  new  premises  at  10,  Prospect  Crescent. 

The  Hart  Manufacturing  Co.  announce  that  owing  to 
increased  business  and  the  necessity  for  holding  .adequate  stocks  in 
London,  they  have  taken  over  the  rijoining  building,  thereby 
doubling  the  capacity  of  their  premises.  Their  address  is  70  and  77, 
Rochester  Row,  Westminster. 


Book  Xotices. — The  3fofor  3Ianual,  1912.  London: 
Temple  Press.  Price  Is.  6d. — This  is  the  fourteenth  edition  and 
the  200th  thousand  of  an  invaluable  handbook,  whose  popularty 
speaks  for  itself.  It  is  kept  well  up  to  date  and  rewritten  when 
and  where  necessary,  and  contains  an  inexhaustible  store  of 
information  on  the  subject  of  motor-cars.  No  owner  should  be 
without  it. 

Mofivs  and  Motoriug.  By  Prof.  H.  J.  Spooner.  .5th  edition. 
London:  T.  C.  &  E.  C.  Jack.  Price  2s.  net.— This  is  a  very 
clearly-written  account  of  the  construction  and  characteristics  of 
the  petrol  engine  as  applied  to  motor-cars  and  the  management  of 
the  car  in  use.  It  is  primarily  intended  for  students,  but  is  quite  well 
adapted  for  the  use  of  any  person  interested  in  the  subject.  It  is  very 
well  produced,  but  the  author  has  perhaps  too  freely  availed 
himself  of  the  system  of  emphasising  words  by  printing  them  in 
bold-faced  type.  On  page  227,  for  example,  there  are  only  eight 
lines  in  which  this  does  not  occur.  Electric  vehicles  are  only 
mentioned  in  passing  ;  but  thei'e  is  a  good  section  on  electrical 
ignition. 

Banknii)tcy  Proceedings. — Thomas  Toppino,  elec- 
trical and  mechanical  engineer,  361,  Lord  Street,  South  port, 
Lancaster. — The  adjourned  public  examination  of  the  above-named 
debtor  was  held  at  the  Court  House,  Government  Buildings, 
Victoria  Street,  Liverpool,  on  Monday  last,  before  Mr.  Registrar 
Howarth.  An  opportunity  is  to  be  given  the  debtor  to  amend  his 
statement.  The  Registrar  said  if  he  was  informed  by  the  OflBcial 
Receiver  that  the  amendment  of  the  statement  was  in  order  he 
would  close  the  examination,  if  not  it  would  be  adjourned. 

Joseph  Platt,  electrical  engineer,  Bolton. — An  order  was  made 
on  January  17th  suspending  discharge  for  one  year. 

For  Sale. — Messrs.  Toplis  Sz  Harding  will,  on  Tuesday, 
March  .'ith,  sell  by  auction  as  a  going  concern  the  goodwill  and 
business  of  the  Langdon-Davies  Motor  Co.,  Ltd.  Messrs.  P. 
Huddleston  v^  Co.  will,  on  Friday,  March  8th,  sell  by  auction,  at 
29S  and  300,  Goswell  Road,  the  entire  stock  and  plant  of  Vaughan 
Engineering  Installations,  Ltd.,  (in  liquidation).  See  our  advertise- 
ment pages  to-day. 

Dissolutions    and    Liquidations. — Friend,    Wintle 

AND  Co.,  electrical  and  general  engineers.  Quay  Street,  Cardiff. — 
Messrs.  H.  G.  P.  Friend  and  H.  Wintle  have  dissolved  partnership. 
Mr.  Wintle  will  attend  to  debts,  &c.  ■ 

African  Trans-Continental  Telegraph  Co.,  Ltd. — Creditors 
must  send  particulars  of  their  debts  or  claims  to  the  liquidator, 
Mr.  P.  J.  Baird,  2,  London  Wall  Buildings,  E.G.,  by  April  15th. 


LIGHTING  and  POWER  NOTES. 


Accrington. — On  Tuesday  a  L.G.B.  inquiry  was  held 
here  by  Mr.  T.  C.  Elkin  into  the  application  of  the  Corporation  for 
sanction  to  the  borrowing  of  £33,750  for  purposes  in  connection 
with  the  electrical  undertaking  of  the  Corporation,  including  the 
carrying  out  of  work  at  Altfiam  and  Clayton-le-Moors.  Mr,  Gray, 
electrical  engineer  for  the  Corporation,  gave  a  detailed  estimate  of 
the  cost  of  the  engines  and  generating  plant  necessary  for  the  Cor- 
poration's requirements,  and  said  the  tenders  had  not  yet  been  let. 
The  Town  Clerk  said  that,  making  reasonable  allowances, 
the  whole  of  the  plant .  would  be  in  use  next  winter.  It  was 
required  for  the  supply  of  electricity  to  Clayton-le-Moors  and  for 
Altham,  and  for  general  extensions.  Figures  were  given  showing 
that  the  cost  of  gas  plant  would  be  dE8,000,  gas  engines  and  gene- 
rators £13,500,  main  switchboard  £550,  foundations,  ifcc,  £2,480. 
There  was  no  opposition  to  the  application. 

Acton. — It  was  reported  at  the  last  meeting  of  the 
Council  that  certain  matters  were  still  in  dispute  in  connection 
with  the  transfer  of  the  electricity  undertaking  to  the  Metropolitan 
Electric  Supply  Co.,  whose  solicitors"  letter,  making  an  offer  of 
settlement,  the  chairman  (Councillor  Crane,  J.  P.)  moved  be  referred 
back  to  the  Committee,  with  an  instruction  that,  unless  the  matter 
was  settled  forthwith,  the  Committee  take  the  strongest  possible 
action,  either  by  applying  to  chambers  for  the  naming  of  an  arbi- 
trator or  the  naming  of  an  arbitrator  between  the  two  parties. 
It  was  suggested  that  the  Committee  conducting  the  negotiations 
was  hurried  and  hustled  by  members  of  the  Council,  who  were 
anxious  that  the  undertaking  should  leave  the  Councils  hands. — 
Councillor  Page  said  the  matter  was  hurried  in  order  to  help  the 
rates  for  the  current  year. — The  chairman  said  he  was  obliged  to 
add  that  at  the  outset  a  letter  was  written  by  him,  as  chairman  of 
the  Council,  to  the  late  electrical  engineer,  warning  him  against 
allowing  the  compajiy  to  have  access  to  the  papers  or  books  of  the 
undertaking  without  the  consent  of  the  Council,  but  that  in- 
struction was  entirely  disregarded. — The  motion  to  refer  back  was 
agreed  to. 

Australia. — The  Melbourne  City  Council  is  negotiating 
with  the  Brunswick  and  Port  Melbourne  Councils  for  supplying 
them  with  energy  at  £6  10s.  per  KW.  of  maximum  demand  and  ■7d. 
per  unit. 

The  Sydney  City  Council  has  had  under  consideration  the 
question  of  coal  storage  for  the  Council's  power  house.  The 
engineer's  estimate  is  based  on  20,000  tons  being  required  to  meet 
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three  inonthH'  consumption  In  five  ye.irB'  time,  and  thlH  would 
necessitate  obtaining  2i  acres  of  Krouud  on  which  to  store  12,.'>00 
tons  of  coid  which  could  not  be  accommodated  at  the  power  house. 

Tenders  h.ivc  be<>n  called  for  the  erection  of  a  t;00-KW.  ertrTieratinir 
pJant  on  the  banks  of  th<;  Molonffo  River,  N.S.W.,  ailjoinin^  the 
Federal  capital  site.  Ilitfh-speed  enfrines  and  three-phase  alternators 
with  water-tube  boilers  are  proposed,  the  cost  beinjj  about  £20,000. 
This  plant  will  supply  power  and  li<,'ht  for  the  contractors  engaged 
on  the  work  of  buildinp  the  City. 

We  hear  from  Mr.  P.  J.  Prin},'le,  that,  in  the  case  of  the  Rallarat 
and  Bendipo  undertakings  of  the  Electric  Supply  Co.,  of  Victoria, 
it  has  been  decided  to  increase  the  price  of  electricity  owing  to  the 
growing  cost  of  working  due  to  all-round  increases  of  wages,  &c. 
During  the  pa.st  12  months  the  Hallarat  private  lighting  revenue 
has  increased  some  50  per  cent,  and  the  consumers  by  .59  per  cent.  ; 
the  horsepower  of  motors  installed  and  in  hand  has  increased  by 
XI  per  cent.  This  represents  2.")H  new  consumers  and  2Hf;  h.p.  in 
motors.  Mr.  Pringle  also  refers  to  the  withdrawal  of  free  passes 
on  the  Ballarat  and  Rendigo  tramways  for  the  same  reason  as  men- 
tioned above.  Nearly  200  passes  are  in  circulation,  IKt  in  connection 
with  the  police  and  the  remainder  divided  amongst  the  members 
and  officials  of  five  municipalities. 

Al'|2:entina. — The  Rosario  Municipality  has  resolved  to 
throw  out  the  two  tenders  received  for  public  lighting.  The 
Rosario  Electricity  Co.  has  presented  a  draft  contract  for  approval, 
offering  so  supply  current  on  very  reasonable  terms  for  a 
period  of  2.5  years.  This  project  will  be  taken  into  consideration  by 
the  Council  as  soon  as  it  meets. — Itmieiv  of  the  Bivpr  Plate. 

Work  will  shortly  be  commenced  on  the  electric  light  station  at 
Curuzu-Cuatia.  Mr.  L.  Rubbio,  a  local  merchant,  is  the  con- 
cessionaire. 

Aylesbury. — The  U.D.C.  has  passed  the  following  reso- 
lution : — "That  the  Council,  in  the  event  of  a  prov.  order  for 
electric  lighting  Vjeing  granted,  and  confirmed  by  Parliament,  intend 
to  carry  out  the  powers  conferred  by  such  an  order." 

Balderton  — At  a  meeting  of  the  P.O.,  a  report  was 
submitted  by  Mr.  Dilley  stating  that  negotiations  with  the  gas 
company  for  a  public  supply  having  come  to  nothing,  the  Lighting 
Committee  had  considered  the  feasibilty  of  obtaining  an  electricity 
supply  from  Messrs.  Simpson  &  Co.s  engineering  works.  The 
scheme  proposed  was  an  overhead  system  of  cables  with  75  lamps, 
50  of  50  C. P.  and  25  of  100  c.i\,  the  estimated  cost  being  £115  a 
year,  equivalent  to  a  rate  of  22d.  in  the  £.  A  resolution  was  passed 
to  submit  the  scheme  for  the  approval  of  the  annual  parish  meeting 
on  March  25th. 

Bisphaiii. — The  new  electric  light  station  is  expected  to 
be  in  full  working  order  within  the  next  fortnight.  Already  a 
large  number  of  customers  have  been  secured. 

Braunton. — After  a  long  period  of  waiting  and 
uncertainty,  Braunton,  a  large  North  Devon  village,  has  been 
successful  in  providing  an  electric  supply,  which  was  formally 
opened  a  few  days  ago.  The  contractors  were  Messrs.  Crompton 
and  Co.,  and  the  engineer  in  charge  was  Mr.  H.  Trefusis.  The 
original  scheme  for  lighting  the  village  is  now  complete,  but  there 
are  still  several  extensions  to  be  carried  out.  The  public  lamps  will 
number  (SO,  and  are  of  50-c.i'.  each.  The  lamps  used  are  Osram 
metal-filament  lamps,  with  pear-shaped  globes.  The  cost  of 
lighting  by  meter  is  5d.  per  unit,  and  by  contract,  8s.  per  annum, 
for  each  32-c.i',  lamp.  Current  for  motors,  kc,  or  heating  will 
cost  2 -id.  per  unit.  The  plant  consists  of  a  horizontal  oil  engine  of 
:?8  B.H.i».  at  225  K.P.M.  The  dynamo  gives  an  output  of  25  kw.  at 
220-250  volts.  The  battery  consists  of  130  cells,  having  a  capacity 
of  360  ampere-hours. 

Burnhani    (Somerset). — The  U.D.C.  has  signed  an 

agreement  by  which  the  prov.  order  for  electric  lighting  is  to  be  trans- 
ferred to  a  local  company  to  be  formed  by  Dr.  Purvcs,  of  Exeter. 
The  company  is  to  pay  the  cost  of  obtaining  the  order,  and  the 
Council  is  to  pay  not  less  than  £200  a  year  for  street  lighting. 

Burnley. — The  Accrington  (Corporation  has  promised 
that  the  charge  for  electricity  for  lighting  purposes  in  Altham 
should  be  the  same  as  in  Accrington.  The  Burnley  R.D.C.,  in 
whose  district  Altham  is,  decided  to  be  represented  at  the 
L.G.B.  inquiry  at  Accrington,  so  as  to  get  that  condition  inserted  in 
the  Order. 

Canada. — A  report  from  the  office  of  H.M.  Trade  Com- 
missioner for  Canada  states  that  another  company  is  maturing 
plans  for  operations  on  the  north  side  of  the  St.  Lawrence  opposite 
the  lower  end  of  Grande  Island.  It  is  said  that  the  company 
intends  at  first  to  generate  50,000  h.p.  The  company's  capital  is 
stated  to  be  over  £2,000,000. — Board  of  Trade  Journal. 

Continental  Notes. — Swedkn. — The  Swedish  Waterfall 
Authorities  have  recently  placed  an  order  with  the  Karlsbad 
Mechanical  Works  at  Kristinehamn " f or  the  turbine  plant  of  the 
Government's  power  station,  which  is  under  erection  at  Olfkarleby. 
The  order  comprises  three  turbines  of  13,000  h.p.  each,  and 
designed  for  a  fall  of  16  metres  and  150  r.p.si.  The  buyers  have 
reserved  the  right  of  ordering  two  additional  turbines  of  the  same 
type  and  size,  and  at  the  same  price  per  unit,  before  the  end  of 
1913.  The  turbines  are  going  to  be  installed  in  open  chambers, 
and  in  regard  to  dimensions  they  are  among  the  largest  in  the 
world.  The  consumption  of  water  is  estimated  at  80  cb.  metres  per 
second,  which  is  about  100  per  cent,  more  than  that  of  the 
turbines  at  TroUhatten.  The  order,  which  also  comprises  the  oil 
pump  and  air-compressing  plant,  amounts  to  about  £22,225. 


AfHTKiA.. — The  municipal  authoritie!*  of  Knfistcln  are  interested 
in  a  scheme  for  the  e«tabliahment  of  a  plant  to  utilise  the  watf-r 
power  of  the  river  Weissacherache,  in  th»;  Tyrol,  in  tfie  generation 
of  electrical  energy  for  lighting  and  power  parpofle«. 

Ilewshury. — A  |)etitioij  lias  been  lodge<l  by  the  Corpora- 
tion against  the  L.  &  N.-W.  Railway  Bill  seeking  power  to  supply 
electricity  to  works  and  other  premises  adjacent  to  iti  lines.  The 
petition  protests  that  the  proposals  in  the  Bill  con-iititute  an 
innovation  in  legislation,  and  submits  that  there  L-'  no  justification 
for  enabling  the  Railway  Company  to  enter  into  competition  with 
the  Corporation. 

Dunoon. — Following  nixm  the  n;ceipi  of  the  V>.  ui  'i.'.s 
intimation  to  revoke  the  Dunoon  Electric  Lighting  Order  (1906).  a 
deputation  from  the  T.C.  visited  London  last  week  with  *'  t 

of  inducing  the  Board  to  reconsider  its  de<;ision.     It  i*  lea:  it 

the  deputation    has    been    successful  in  its  mission,  and   that    the 
board  has  agreed  to  an  extension  for  another  year. 

Edinburgh.— From  a  rejjort  by  Mr,  <;.  A.  \).  Mackay, 
inspector  of  cleansing  and  lighting  under  the  Corporation,  it 
appears  there  are  1,248  electric  arc  lamps  in  use  for  street 
lighting,  and  that  the  annual  cost  per  lamp  in  £10.  The  stairs  in 
the  high  tenements  in  the  central  parts  of  the  city  are  now  lit  with 
electricity  at  a  cost  of  21s.  each  per  annum. 

Falkirk. — The  burgh  chamberlain  and  electrical 
engineer  are  to  report  on  the  necessity  of  further  borrowing  in  con- 
nection with  the  extension  of  the  electric  light  station. 

Keighley. — The  Borough  Education  Committee  has 
decided  to  have  the  new  Highfield  School  lighted  by  electricity. 

Liverpool. — An  interesting  discussion  took  place  at  the 
Corporation  meeting  on  February  2 1st,  when  the  report  came  up 
for  approval  of  the  Electricity  Committee's  recommended  reduction 
of  electrical  charges,  particulars  of  which  have  already  been  pub- 
lished. Councillor  Gates  moved  an  amendment  that  the  charges 
should  be  further  reduced  by  5  per  cent.,  pointing  out  that  by  the 
£25,000  voted  out  of  the  profits  of  the  electricity  department  in 
relief  of  rates,  they  were  paying  10  per  cent,  of  the  prices  received 
from  the  consumers.  10  per  cent,  profit  on  a  Corporation  under- 
taking was,  he  thought,  excessive,  and  the  first  duty  of  an  electri- 
city Committee  was  not  to  make  a  profit,  but  to  supply  the  public 
at  a  popular  price.  The  only  chance  of  the  electricity  undertoking 
getting  on  a  sound  footing  was  by  renewing  their  plant  without 
incurring  fresh  capital  charges,  instead  of  making  profits.  Coun- 
cillor Max  Muspratt  said  if  the  electricity  concern  was  a  public 
company  money  would  be  borrowed,  no  doubt,  on  debentures,  which 
would  not  pay  under  5  per  cent.  This  undertaking,  with  the 
security  of  the  ratepayers  loehind  it,  was  able  to  borrow  money  at 
3|  per  cent.,  and  the  ratepayers  had  a  perfect  right  to  1  i  per  cent., 
or  something  over  £25,000  on  their  capital.  Ii  was  a  perfectly 
right  and  just  charge,  and  the  consumers  had  not  the  remotest 
claim  to  any  of  it.  The  amendment  was  lost,  and  the  Committee's 
recommendations  were  agreed  to. 

The  annual  report  of  the  Corporation  superintendent  of  street 
lighting  for  1911  shows  that  GiJ  miles  of  street  in  the  city  were 
lighted  by  electricity. 

London. — Hackney. — A  report  has  been  received  from 
Messrs.  Preece,  Cardew  &  Suell  on  the  recommendations  of  Mr. 
Robinson,  the  borough  electrical  engineer,  as  to  a  scheme  for 
extending  the  Council's  electrical  undertaking  by  means  of  three- 
phase  H.T.  plant.  The  report  summarises  the  present  position  of 
the  Hackney  undertaking,  showing  that  the  present  cost  of  energy 
at  the  station  amounts  to  not  more  than  £3'41  per  L.T.  KW. 
demanded,  plus  0"355d.  per  L.T.  unit  generated.  Offers  of  bulk 
supply  from  the  neighbouring  authorities  of  Stepney  and  Poplar 
are  considered,  both  at  £3  per  K\v.  demanded,  plus  ■33d.  per  unit 
Ch.t.)  at  their  switchboards.  These  work  out  at  £4'35  per  kw. 
demanded,  plus  0379d.  per  L.T.  unit  and  £4"2  per  kw.,  plus  0*37yd. 
per  L.T.  unit,  respectively,  delivered,  for  1,500  kw.,  or  more  than 
the  present  cost  to  the  Council.  Mr.  Robinsons  scheme,  with  which 
Mr.  Preece  agrees,  provides  for  three  three-phase  3,000-kw.  turbo- 
alternators,  with  boilers,  &c.,  and  a  ring  main  supplying  three  sub- 
stations, each  capable  of  dealing  with  200-KW.  maximum  demand. 
The  estimated  cost  is:  Generating  station,  £116,000;  h.t.  mains, 
£25,000  ;  three  sub-stations,  £32,250  ;  L.T.  sub- feeders,  £22,944  ; 
total,  £196,194.   The  station  estimates  summarised  are  as  follows  : — 

£  per  KW. 

Buildings,     coal      bunkers      and 
handling  plant 

Boilers         

Pipework    ... 

Turbo-alternators  and  switchgear 

Motor-generator,  sundries 

£116,000        12-87  per  KW. 

These  figures,  Mr.  Preece  says,  arc  in  agrt?einent  with  others 
which  his  firm  has  obtained  in  the  case  of  actual  plants  carried 
out.  He  suggests,  regarding  the  duplicate  ring  main  proposed  by 
Mr.  Robinson,  that  a  single  ring  main  with  a  duplicate  diagonal 
main  would  prove  sufficient  for  the  purpose  and  cheaper.  It  is 
proposed  to  deal  with  the  scheme  in  three  stages,  each  one  involving 
the  installation  of  a  3,000-kw.  turbine,  and  the  first  including  a 
1,500-KW.  motor-geuerator  to  link  up  the  u.t.  and  l.t.  plant.  The 
costs  are:— Stage  I:  £64,700:  Stage  II  :  £30,300;  Stage  III: 
£21,000.  A  comparison  of  the  estimated  cost  per  KW.  demanded  in 
the  case  of  extension  of  the  Council's  plant  and  of  purchased  supply 
is  given  for  the  years  1912-1919.  and  greatly  favours  the  extension 
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of  the  local  plant.  Mr.  Preece  agrees  with  Mr.  Robinson  that  there 
lu-e  disadvan^Hfres  incidental  to  the  purchase  of  a  stand-by  supply, 
but  sees  no  reason  why  the  three  authorities — Hackney,  Stepney 
ai\d  Poplar — should  not  at  a  later  date  link  up  for  mutual  help. 

Batteksea. — The  General  Purposes  Committee  has  decided 
to  retain  counsel  to  appear  in  support  of  the  Council's  petition 
apainst  the  L.  &  N.W.  Railway  Bill  in  the  event  of  the 
nejjotiations  proceedincr,  with  a  view  to  an  undertaking:  beinp 
ijriven  to  meet  the  points  raised  on  behalf  of  the  Council,  proving- 
unsuccessful.  In  order  to  cope  with  the  anticipated  increased  load, 
tlie  Electricity  Committee  has  compared  terms  obtained  from  the 
County  of  London  Electric  Supply  Co.  for  the  supply  of  electricity 
in  bulk,  with  a  scheme  submitted  by  the  electrical  engineer,  and  has 
come  to  the  conclusion  that  it  would  be  more  economical  and  satis- 
factory for  the  Council  to  install  additional  plant.  Application  is, 
therefore,  to  be  made  to  the  L.C.C.  to  sanction  the  borrowing  of 
i'8,7t>8,  the  estimated  cost  of  an  additional  turbo-generator  set, 
with  the  necessary  surface  condensing  })lant,  pipework,  switchgear, 
and  cables  in  connection  therewith.  In  order  to  increase  the 
etticiency  of  six  boilers  at  the  central  station,  five  are  to  be  fitted 
with  superheaters  and  a  mechanical  stoker  is  to  be  fitted  to  the 
remaining  one. 

L.  A:  N.W.  Railway  Bill. — We  notice  that  decisions  to 
oppose  this  Bill  have  been  come  to  by  West  Bromwich.  Doncaster, 
Worksop  and  Cardiff,  in  addition  to  others  previously  referred  to. 

Lexden  and  Winstree. — The  B.  of  G.  has  decided  to 

have  the  electric  light  installed  in  the  workhouse,  and  to  take 
current  from  the  Colchester  T.C.,  whose  oflBcials  are  to  superintend 
the  work.  The  installation  will  cost  £139,  and  the  annual  cost 
will  be  £40  a  year.  The  esiimates  for  gas  and  petrol  gas  were 
both  considerably  higher  for  the  installation,  and,  the  annual  cost 
of  gas  was  £152,  and  of  petrol  gas,  £30. 

Lyiliani. — A  petition  is  being  extensively  signed  in 
Ansdell  and  Fairhaven  districts  for  electric  light  to  be  supplied  by 
St.  Anne"s  Council.  Before  the  request  can  be  granted,  however, 
permission  will  have  to  be  obtained  from  Lytham  Council,  and 
St.  Anne's  Council  will  have  to  obtain  the  necessary  powers. 

Newport  (If on.). — On  February  27th  a  L.Cr.B.  inquiry 
was  held  relative  to  the  application  of  the  T.C.  for  aloan  of  £5,000 
for  electricity  purposes. 

New  Zealand. — Tenders  have  been  invited  for  the 
machinery,  &c.,  in  connection  with  the  Lake  Coleridge  hydro- 
electric scheme.  This  includes  a  7,000-ft.  tunnel  and  2,700-ft.  of  pipe 
lines  leading  to  the  turbines.  Three  2,150-b.h.p.  Francis  turbines 
at  500  K.P.M.,  and  a  225-b.h.p.  Pelton  wheel  are  to  be  installed,  the 
latter  for  driving  the  exciter.  This  represents  a  first  installation  of 
f>,000  H.P.,  but  the  plant  can  be  extended  to  12,000  h.p. 

Peterborough. — The  Corporation  has  received  a  request 
for  a  supply  of  electricity  for  lighting  All  Saints'  Church 
(Peterborough)  and  vicarage,  as  well  as  a  number  of  residences  in 
the  same  district.  The  Council  at  its  next  meeting  will  be  asked  to 
extend  the  mains  to  supply  these,  at  an  estimated  cost  of  £492.  The 
income  is  put  at  £58  from  consumers,  or,  including  street  lighting 
£97. 

Port  Glaso^OW. — The  T.C.  has  unanimously  decided 
to  abandon  the  proposed  scheme  for  the  installation  of  plant  for 
electric  lighting  and  power  purposes.  The  question  of  further 
procedure  has  been  remitted  to  the  Electricity  Committee  for 
report  to  another  meeting. 

Portrusli.— The  Plebiscite  Committee  reported  that  the 
majority  of  ratepayers  in  favour  of  electric  light  was  38  ;  139 
persons  had  promised  to  become  consumers,  132  had  refused  to  do  so, 
and  157  had  not  answered  that  question.     The  report  was  adopted'. 

St.  Anne*s-on-Sea.— The  net  profits  of  the  local  elec- 
tricity undertaking  last  year  were  £1,500.  The  petition  of  Ansdell 
householders  to  St.  Anne's  Council  for  a  supply  of  current  in  the 
Lytham  Urban  District  was  considered  by  the  Council  on  Monday  : 
it  was  decided  to  institute  certain  necessary  inquiries  before  pro- 
ceeding further. 

Salford. — The  B.  of  G.  has  approved  of  a  scheme  for 
substituting  electric  lighting  for  gas  lighting-  at  the  Hope  Hospital 
at  an  estimated  cost  of  £2,000. 

Sloug-li.— The  U.D.C.  has  accepted  the  tender  of  the 
Slough  and  Datchet  Electric  Supply  Co.  for  lighting  the  pumping 
station  for  a  year  at  6d.  per  unit  for  the  first  80  units  per  quarter, 
and  3d.  per  unit  beyond. 

South  Africa.— Messrs.  E.  H.  Gellander  &  Co.  have 
secured  the  contract  for  the  lighting  of  Volksrust  (Transvaal)  under 
agreement  with  the  municipality,  and  it  is  hoped  to  have  the 
installation  complete  by  September,  1912.  The  system  is  to  be  a 
three-wire  B.C.  one,  with  460  volts  across  the  outers.  The  munici- 
pality will  take  current  at  6d.  per  unit  for  street  lighting-  with 
carbon  lamps,  or  6id.  if  metal  lamps  are  used  of  not  less  than 
50  C.P.  each.  The  municipality  guarantees  to  use  700  units  per 
month  for  street  lighting,  based  on  150  nights  of  six  hours  and  150 
nights  of  five  hours.  The  contractors  will  beallowed  to  charge  private 
consumers  at  a  rate  not  to  exceed  Is.  per  unit,  with  a  minimum  of 
5s.  per  month,  and  the  municipality  for  its  buildings  at  not  exceed- 
ing 9d.  per  unit.  The  supply  will  be  from  sunset  to  sunrise.  Meter 
rent  will  be  Is.  per  month.  The  agreement  is  for  six  years,  nn  the 
expiry  of  which  the  municipality  has  the  option  of  renewing  the 
ajj-reement  or  taking  over  the  concern. 


Stockport. — In  consequence  of  thegasworkers  employed 
by  the  Corporation  striking  work  on  Saturday,  the  town  was 
threatened  with  a  gas  famine.  In  the  evening  the  gas  lighted 
thoroughfares  were  mostly  in  darkness,  the  electrically  lighted 
streets,  however,  being  illuminated.  The  gasworkera  endeavoured 
to  prevent  the  electric  tramways  from  running.  The  strike  was 
settled  on  Tuesday. 

West  Haul. — In  order  to  provide  for  the  more  economical 
working  of  the  No.  12  turbo-generator,  it  has  been  decided  to  pro- 
vide a  new  condenser  at  a  cost  of  £1,8,50.  and  application  is  to  be 
made  to  the  L.G.B.  for  sanction  to  borrow  that  amount. 

Willesden. — The  Lighting  Connnittee  re])orts  having 
considered  the  question  of  the  general  lighting  of  the  district. 
This  lighting  is  at  present  effected  by  electricity  and  gas,  10  miles 
of  streets  being  lighted  by  the  former  and  70  miles  by  the  latter  ; 
the  total  cost  of  lighting  per  annum  by  the  two  systems  being  : — 
electric  £3,038  and  gas  £7,294.  The  Committee  has  instructed  the 
engineer  to  prepare  a  detailed  statement  of  the  lighting  of  every 
thoroughfare  in  the  district  together  with  the  illuminating  power 
of  the  lamps  now  fixed.  In  the  meantime,  he  has  been  authorised 
to  make  arrangements  for  the  lighting  of  Teignmouth  Road  and 
St.  Gabriel's  Road  by  electricity  and  gas  respectively,  and  to  obtain 
estimates  from  the  Electricity  Committee  and  the  Gas  Company  to 
enable  the  comparative  merits  of  the  costs  of  the  two  systems  to  be 
ascertained. 

Worksop. — The  Council  has  approved  of  plans  and 
estimates  by  the  engineer,  and  decided  to  seek  sanction  from  the 
L.G.B.  to  raise  a  loan  of  £7,280  for  the  following  purposes  : — 
Storage  battery,  &c.,  .£1,750  ;  condensing  plant,  &c.,  £1,050  ;  mains 
and  services,  £3,740  ;  mechanical  stokers,  addition  to  switchboard, 
\c.,  £391;  contingences,  £349 — a  total  of  £7,280.  It  will  also  make 
application  to  the  B.^  of  T.  for  sanction  to  the  erection  of  overhead 
wires  for  the  purpose  of  taking  over  all  existing  street  lamps  that 
remain  lighted  by  gas,  54  in  number. 


TRAMWAY  and  RAILWAY  NOTES. 


Aljj'eria. — Plans  are  being  prepared  in  respect  of  a 
projected  electric  tramway  in  the  town  of  Constantine. 

Australia. — Mr.  Stone,  the  electrical  engineer  to  the 
Railway  Department,  is  coming  to  London  to  confer  with  Mr. 
C.  H.  Merz  on  the  electrification  of  the  Melbourne  suburban  lines, 
the  traffic  on  which  has  materially  increased  since  the  original 
report  was  made  in  June,  1908. 

Mr.  H.  R.  Harper,  as  one  result  of  his  recent  visit  to  Europe  and 
America,  has  succeeded  in  inducing  the  Melbourne  City  Council  to 
obtain  a  couple  of  electric-battery  lorries  for  its  own  use. 

Further  reports  on  the  Perth,  W.A,,  tramways  situation  show 
that  a  discussion  has  taken  place  on  the  introduction  of  the  motor- 
'bus,  and  that  the  purchase  of  30  or  40  chassis,  possibly  from 
the  London  General  Omnibus  Co.,  is  being  considered.  A  speaker 
denied  that  these  would  be  the  discarded  vehicles  of  the  company, 
which,  we  have  been  informed,  are  in  some  demand  in  the  Colonies. 

The  Executive  of  the  Australian  Tramway  Employes  Union 
recently  officially  aimounced  that  if  the  men's  case  were  not  called 
on  for  hearing  in  the  Federal  Arbitration  Court  in  February,  all  the 
employes  of  private  companies  in  Australia  would  go  on  strike. 
The  men,  it  was  stated,  had  informed  the  officers  of  the  Union  in 
the  different  States  that  they  would  take  this  action  on  their  own 
account  if  the  case  were  not  heard  at  once. 

Baildon. — At  a  meeting  of  the  D.C.  held  on  Tuesday, 

February  20th,  it  was  reported  that  the  proposals  of  the  Bradford 
Corporation  in  relation  to  the  tramway  project  met  with  the 
approval  of  the  Baildon  authority.  The  Council,  it  was  stated, 
had  expressed  a  desire  for  the  Corporation  to  obtain  the  necessary 
powers,  and  it  was  willing  to  paj  an  annual  rental  for  a  period  of 
10  years.  Fuller  details  of  the  project  were  considered  in  com- 
mittee. 

Blackburn. — At  a  meeting  of  the  Corporation  Tramways 
Committee  on  Monday,  it  was  decided  to  recommend  the  T.C. 
to  advance  the  wages  of  all  drivers,  conductors,  and  shedmen,  id. 
per  hour,  as  from  the  end  of  the  tramway  year.  March  25th  next. 
No  application  for  an  increase  had  been  made. 

Brig'house.  —  The  Corporation  has,  by  deputation, 
approached  the  Halifax  Tramways  Committee  with  a  request  that 
railless  cars  should  be  run  by  Halifax  from  the  present  terminus  to 
the  Sun  Inn,  Rastrick.  The  Halifax  committee  was  of  opinion 
that  the  proposal  was  impracticable,  and  the  deputation  then  sug- 
gested that  the  Brighouse  Corporation  should  extend  its  present 
system  and  lease  the  new  line  to  Halifax.  After  it  had  been  pointed 
out  that  such  a  scheme  would  have  to  obtain  Parliamentary  sanction, 
the  matter  was  left  for  consideration  by  a  small  sub-committee. 

Coventry. — By  an  award  under  arbitration,  the  price 
fixed  for  the  purchase  of  the  tramway  company's  undertaking  by 
the  T.C.  is  £202,132,  this  being  the  value  as  a  going  concern.  The 
T.C.  is  ordered  to  pay  the  company  the  arbitration  costs.  The 
sum  originally  asked  by  the  company  was  £315,7()0,  and  the  three 
valuations  made  for  the  Council  were  £128,180,  £1.33,063,  and 
£130,678.  A  loan  for  the  purchase  money  and  costs  (estimated  at 
£5,000)  has  been  applied  for  by  the  Council. 
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Greenock, — A  proposal  is  under  consideration  for  an 
extension  of  the  tramwayn  to  the  upper  parts  of  the  town.  The 
raillesH  system  has  been  HU(f jested. 

lliuhlerslield.— At  a    nrieetin^  of   the    T.C.    held    on 

February  21st,  it  was  reportrd  that  revised  rates  of  i)ay  and  con- 
ditions of  service  proposed  by  the  Electricity  Committee  had  been 
accepted  by  the  men  employed  at  the  Electricity  Works.  The  pro- 
posals set  forth  that  the  hours  worked  should  not  exceed  an  averaj^e 
of  .54  per  week  ;  that  overtime  be  paid  at  the  rate  of  time  and  a 
quarter,  and  that  one  week's  holiday  with  pay  be  granted  to  all 
men  emi)loyed  in  the  department  after  12  months'  service.  The 
wa^es  varied  from  5d.  to  8id.  per  hour. 

London, — According  to  the  Times,  the  London  Ignited 
Tramways  Co.  has  atrreed  to  sell  its  Chiswick  power  station  to  the 
L.G.C.  for  £220,000.  A  part  of  the  company's  system  has  for  some 
time  been  supplied  from  the  Lots  Road  jwwer  station,  and  pre- 
sumably the  forthcominff  acquisition  of  the  company's  tramways 
in  London  by  the  L.C'.C.  has  determined  it  to  this  course.  The 
Chiswick  station  formed  part  of  the  orijjinal  tramways  scheme 
carried  out  by  the  late  Sir  Clifton  Robinson,  and  is  quite  out  of 
date  judged  by  present  day  requirements. 

Hewcastle-on-Tyne. — At  a  meeting  of  th-^.  Corporation 
Tramways  Committee  on  February  22nd.  the  estimates  for  the 
ensuing  12  months  were  presented  by  Mr.  J.  H.  Rodgers.  He  said 
that  last  year  the  estimated  income  from  all  sources  was  £212,3.'>0, 
and  he  thought  that  before  the  end  of  March  this  would  be 
increased  by  £20,000,  making  a  total  of  £2.32, .350.  They  estimated 
that  for  next  year  there  would  be  an  income  of  £223,900, 
which  was  actually  £8,000  less  than  they  would  get  this  year. 
They  estimated  £20,000  for  general  expenses,  an  increase  of  £1,500 
over  last  year,  the  principal  reason  being  the  larger  amount  paid  in 
rates  and  income-tax.  He  pointed  out  that  while  in  1907  they  paid 
the  city  £6,783  in  rates,  they  now  paid  nearly  £12,000.  On 
general  repairs  and  maintenance  they  estimated  for  next  year 
an  outlay  of  £25,00(»  ;  on  the  power  station  an  expenditure  of 
£9,(300.  The  public  lighting  expenses  showed  an  increase  of 
£4,200,  with  an  expenditure  of  £123,800.  Their  gross 
surplus,  if  their  estimates  were  correct,  would  be  £100,000, 
but  out  of  that  amoimt  for  interest,  redemption,  and 
income-tax,  £74,000  was  needed,  less  £3,500  interest  on 
money  invested.  After  meeting  other  liabilities,  the  net 
profit  was  put  down  at  £26.800.  Mr.  Rodgers  submitted  a  list 
of  streets  where  renewals  would  have  to  take  place  ;  these  had  been 
inspected  by  the  City  Engineer  and  tramways  manager,  and  the 
cost  amounted  to  £7,650.  There  were  other  places  that  should  be 
renewed  during  the  year,  but  the  Committee  hoped  that  they  would 
be  able  to  manage  the  work  in  the  following  year.  If  they  were 
compelled  to  renew  them,  they  would  have  to  ask  for  money  out  of 
the  reserve  fund.  It  was  decided  to  spend  £17,836  on  extra  plant 
at  the  power  station,  thus  making  £25,486,  which  would  have  to 
be  drawn  out  of  the  reserve  fund.  The  chairman  said  that  the 
last-named  amount  would  have  to  be  paid  out  of  this  and  next 
year's  profits  to  make  the  reserve  fund  what  it  was.  The  estimates 
were  adopted. 

Preston. — The  borough  engineer  and  tramways  engineer 
have  been  instructed  to  prepare  a  scheme  for  the  electric  lighting 
of  the  tramway  routes  and  the  Corporation  property.  The  question 
of  improving  the  lighting  of  the  various  streets  in  the  borough  has 
been  postponed  pending  further  information. 

Radcliflfe, — During  1911,  the  number  of  car-miles  run 
on  the  IT.D.C.'s  tramways  was  290,054,  and  the  receipts  amounted 
to  £10,556,  or  8*4  Id.  per  car-mile,  as  compared  with  284,990  car-miles, 
£9,832  receipts,  or  S'2S  per  car-mile  for  1910.  These  figures  do  not 
include  the  extension  tramways  (Ainsworth  and  Bury  and  Bolton 
Roads),  on  which  there  was  a  loss  of  £688  (as  against  £S56in  1910), 
which  will,  by  agreement,  be  borne  in  equal  shares  by  the  Bury  and 
Radclifl:"e  Councils. 

Stalybridjfe. — The  Joint  Tramways  and  Electricity 
Board  has  decided  to  obtain  30  Spencer  mechanical  brakes  for  use 
on  the  tramways. 

Turkey. — A  new  water-power  generating  station  is  to  be 
established  by  the  Sociote  des  Tramways  et  Eclairage  Electrique  de 
Damas. 

York. — The  Light  Railway  Commissioners  have  acceded 
to  the  application  of  the  Corporation  for  a  provisional  order 
authorising  the  extension  of  the  tramways  from  a  junction  with  the 
Dringhouses  line  in  Blossom  Street  to  a  terminus  near  the  back  of 
the  Grand  Stand.  The  extension,  which  will  he  about  a  mile  in 
length,  7  furlongs  being  double  track,  is  estimated  to  cost  £18,800. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cheaper  Cables,— The  P.M.G.  recently  stated  tliat  the 
Eastern  Telegraph  Co.  had  agrped  to  reduce  the  rate  for  Press 
telegram.^  of  a  non-urgent  character  to  Cape  Town  and  Durban 
from  9d.  to  B^d.  a  word,  as  from  to-day.  He  hoped  that  a  reduc- 
tion in  the  rate  to  India  would  also  be  effected  shortly. 


ConiTO, — 'I'he  Budgft  of   th'-  Cong(»  .>Late  tor  lb' 
year  contt;mplate«  the  expenditure  of  4o,0<K>  fr.  for  the  iu-  n 

of  a  telephone  line,  and  1,700.000  fr.  for  the  entabliBhment  of  a 
wireless  telegraphic  Bervice. — KMc  u.  Mumh. 

East  Africa, — In  his  annual  refjort  on  the  d<;velopnMjnt 
of  the  East  Africa  Protectorate  for  the  year  ending  March  .^Ist 
last,  the  Governor  says  that  the  total  length  of  telegraph  line» 
amounts  to  1,016  miles  of  pole  lines,  of  which  859  miles  are 
erected  on  iron  poles,  and  157  on  wooden  poles.  The  mileage  of 
wire  amounts  to  2,261.  The  length  of  telephone  pole  line  is 
60  miles,  carrying  304  miles  of  wire.  There  are  3fK>  telephones 
in  use. 

Portujral. — The  (Government  hsis  signed  a  contract  with 
the  Marconi  Co.  for  the  erection  of  stations  at  Lisbon  and  Oporto. 
in  the  Azores,  at  Madeira,  and  at  St.  Vincent.  All  the  installations 
are  to  be  completed  this  year. 

8outh  America. — The  Un'iev'  of  IheRivir  Plate  reports 
that  a  German  syndicate  has  been  buying  up  the  shares  of  the  Cia. 
Telegrafica-Telefonica,  and  will  shortly  obtain  a  controlling 
influence.  The  company  will  Ije  formally  turned  over  to  the  syn- 
dicate for  about  £100,000,  which  works  out  at  about  §230  per 
share.  The  syndicate  represents  the  German  Cable  Co.  touching  at 
Fernando  Noronha,  and  with  the  acquisition  of  the  Argentine  Co. 
it  will  extend  its  lines  to  Monte  Video.  We  referre<l  to  this  matter 
in  our  issue  of  February  2nd. 

Telegraphists'  Hours. — At  a  meeting  of  the  London 
branch  of  the  Postal  Telegraph  Clerks"  Association  on  Monday 
last,  a  resolution  was  unanimously  adopted  protesting  against  the 
great  increase  in  the  late  duties  at  the  Central  Telegraph  Office, 
and  the  alleged  disregard  of  the  operators  comfort  and  convenience 
by  the  controlling  officers. 

The    Telephone    Service. — In  reply    to  questions  in 

Parliament,  the  P.M  G.  recently  explained  that  difficulties  were 
experienced  in  connection  with  the  transfer  to  new  exchanges  of 
the  5,150  subscriliers  and  1.950  junction  circuits  connected  with  the 
old  Westminster  and  Avenue  Exchanges  of  the  company.  These 
exchanges  had  to  be  vacated  because  tlieir  equipment  was  not  of  a 
modern  type,  and  the  leases  of  the  premises  were  about  to  expire. 
He  regretted  the  resulting  inconvenience  to  subscribers,  but 
believed  that  during  the  past  three  weeks  great  improvement  had 
been  made. 

iTUg'uay. — Commenting  on  the  decree  of  the  Govern- 
ment that  all  ships  conveying  passengers  to  or  from  Uruguay 
shall  be  equipped  with  wireless  installations  from  May  1st,  the 
Monte  Video  correspondent  of  the  Times  suggests  that  as  it  is  an 
unimportant  and  unattractive  port  of  call,  it  is  quite  doubtful 
whether  the  result  will  not  be  that  Monte  Video  will  be  omitted 
from  the  itinerary  of  ships  not  so  equipped,  instead  of  adopting 
the  wireless  system. 

Wireless  Telegraphy, — It  is  proposed  that  the  French 

Government  shall  grant  a  sum  of  £10,000  to  encourage  the  installa- 
tion of  wireless  plant  in  fishing  smacks. 


CONTRACTS  OPEN  and  CLOSED, 


OPEN. 


Aberdare,  —  March  Gth.  Service  material?  for  the 
U.D.C.  Electricity  Department.  See  "Official  Notices"  February  16th. 

March  11th.-  Electrical  goods,  for  the  Powell-Duffryn  Steam 
Coal  Co.,  Ltd.,  101,  Leadenhall  Street,  London,  E.C.  CForm  2f,). 
Stores  Manager.  Aberaman  Offices,  near  Aberdare. 

Aldershot. — ^larch  5tli.  Additions  to  main  switchboard 
at  the  electricity  works,  for  the  U.D.C.  Jlr.  F.  Garside,  electrical 
engineer.  Laburnum  Road. 

Australia. — Victoria. — March  12th.  Testing  instru- 
ments, for  the  P.M.G.'s  Department,  Melbourne.  See  "  Official 
Notices  "  January  26th. 

March  26th.— Dry  cells,  for  the  P.M.G.'s  Department,  Melbourne. 
See  "  Official  Notices  "'  February  Itjth. 

April  2nd. — 250  plugs,  three-conductor,  for  the  P.M.G.'s  Depart- 
ment, Melbourne.     See  ■' Official  Notices "' February  23rd. 

April  16th. — Magneto  table  telephones  and  common-battery  wall 
telephones,  and  500  three-position  .switching  keys,  for  the  P.M.G.'9 
Department,  Melbourne.     See  "  Official  Notices  "  to-day. 

April  2;5rd. — 2000- KW.  steam  turbo-alternator,  for  the  Melbourne 
City  Council.     See  "  Official  Notices  "  to-day. 

Western  Australia. — April  .Srd.  Deputy  P.M.G.  Four  steel 
towers  40  ft.  high,  and  two  steel  towers  55  ft.  high  (Schedule 
No.  180).  High  Commissioner  in  London  for  the  Commonwealth 
of  Australia,  72,  Victoria  Street.  S.W. — Board  of  Trade  Journal. 

Paper-insulateil,  lead-covered  cable  and  loading  devices  (.Schedules 
184  and  1S5),  for  the  P.M.G.'s  Department,  Perth.  See  "Official 
Notices ''  February  23rd. 

Barrow-in-Furness. — March  4th.  Electrical  and  other 
stores,  for  the  Electricity  Department  of  the  T.C,  Borough 
Electrical  Engineer. 
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Biriiiiiiifliaiii. — March  12th.  Elec-trictil  stores,  for  a 
rear,  for  the  Biriningham,  Tame  and  Uea  District  Draiimpe  Board. 
Mr.  J.  D.  Watson,  engfineer,  Tyburn,  l>irminpham. 

Brazil. — April  18th.  The  Goneral  Direction  of  I'ublic 
Works  at  Pemambuco  is  inviting:  tenders  for  the  concession  for 
the  construction  and  workinjr  of  a  system  of  electric  tramways  in 
the  town. 

Bul^raria.  —  Gabravo.  —  Concession  for  the  electric 
lijrhtingr  of  the  city.     Particulars  from  the  Municipality. 

Sofia.— March  ir>th.  Telegrraph  and  telephone  materials  for  the 
Bul-rarian  Directorate  General  of  Posts,  Telejrraphs  and  Telephones. 
Local  representation. — Board  of  Trade  Jounuil. 

Canada. — Caloaky.— March  20th,    City  Commissioners. 

One  2,:.00-KW.  turbo-jjenerator  set,  one  1,000-KW.  synchronous 
motor-generator,  ."iO-KW.  niotor-jjenerator  and  2.">-KW.  exciter  set. 
Deposit  3e.')00.  Particulars  can  be  seen  at  Hoard  of  Trade  Com- 
mercial Intellifrence  Department  in  London. 

Crovdoil.  —  March  11th.  Stores  for  a  year,  lor  tlie 
Corporation  Electricity  Department.  See  "  Official  Notices " 
February  16th. 

Devonport. — March  7th.  Switchboard  extension  :uul 
one  1,000-KW.  D.c.  turbo- g:enerator,  for  the  Corporation  See 
••  Official  Notices  "  February  16th. 

Dover. — March  oth.  Electrical  snndries,  cal)les,  SiC,  for 
a  year,  for  the  Harbour  Board.  Mr.  Martyn  MowU,  Registrar, 
Castle  Street.     Schedules  2s.  6d.  each. 

Iliiblin.— ^larch  (Itli.  5,000-volt,  100-k\v.,  three-phase 
transformer  pillars,  for  the  Corporation.  See  "Official  Notices" 
February  16th. 

March  6th.— l,r)00-KW.  polyphase  alternator  and  dismantling:  and 
alteration  of  plant  at  the  Pigeon  House  generating-  station,  for  the 
Corporation.     See  ''  Official  Notices  '"  February  23rd, 

Dundee.  —  The  T.C.  Electricity  Department  invites 
tenders  for  the  supply  of  general  and  electrical  stores.  City 
Electrical  and  Tramways  Engineer. 

Edmonton. — March  13th.  Electrical  snppliesand  lamps, 
for  the  B.  of  G.  Mr.  F.  Shelton,  Clerk,  White  Hart  Lane, 
Tottenham. 

Egypt.— March  18th.  Snpply  of  340,000  sleepers  to  the 
Egyptian  Railway  and  Telegraph  Department. 

France. — J\Iarch  C.th.  The  General  Direction  of  the 
French  Posts  and  Telegraphs  (103,  Rue  de  Grenelle,  Paris)  is 
inviting  tenders  for  eight  lots  of  telephone  cable  with  14  and  24 
pairs  of  conductors. 

Glasgow. — March  8th.  Rotary  converters  and  accessories, 
for  the  Corporation  Electricity  Department.  See  "Official  Notices" 
to-day. 

Great   Central    Railway.  —  March  5th.    Stores  and 

materials  for  a  year.     See  "  Offi-cial  Notices  "  February  23rd. 

lleston  and  Isleworth. — March  5th.  Stores  for  a  year, 
for  the  U.D.C.  Electricity  Department.  See  "Official  Notices" 
February  16th. 

Ilornsey. — March  4th.  Barometric  condenser,  pumps, 
pipework,  &c.,  for  the  T.C.  electricity  works.  See  "Official  Notices" 
February  16th. 

March  16th.— Extension  of  dynamo  and  feeder  switchboard,  for 
the  T.C.     See  "  Official  Notices  "  to-day. 

Hoylake  and  West  Kirby. — March  7th.  Two  centri- 
fugal pumps  and  A.c.  electric  motors,  frequency  50,  with  automatic 
switchgear,  for  U.D.C.  sewage  pumping  works.  Engineer  and 
surveyor,  Town  Hall,  Hoylake. 

The  U.D.C.  is  also  inviting  tenders  for  an  additional  boiler  and 
pump  at  the  electricity  station. 

Hungary.  —  Ra.iec.  —  Installation  of  electric  lightinj^. 
Particulars  from  the  Municipality. 

Leeds.  —  March  9th.  (;,O0O-k\v.  turbo-alternator,  with 
exciter,  condensing  plant,  piping,  &,c.,  for  the  Corporation.  See 
"  Official  Notices  "  February  16th. 

London. — Battersea. — March  5th.  One  1,500-kw. 
high-pressure  steam  turbine  coupled  to  two  750-KW.  d.c.  generators, 
with  surface  condensing  plant  and  pipework,  and  switchgear,  for 
the  B.C.     See  "  Official  Notices  "'  February  16th. 

Poplar. — March  4th.  Telpher  coal-handling  plant  and  altera- 
tions to  existing  conveyor  at  the  B.C.  electricity  works.  See 
"  Official  Notices"  February  16th. 

St.  Pancras. — March  7th.  Arc  lamp  carbons,  for  the  B.C.  See 
"  Official  Notices  "  February  9th. 

L.C.C. — March  8th.  Electrical  installation  at  the  Victoria 
Embankment  Gardens  conveniences.  Charing  Cross.  See  "  Official 
Notices"  February  23rd. 

Maryleeonii;. — March  13th.  Materials  for  a  year,  for  the  B.C. 
Electricity  Department.     See  "  Official  Notices"  February  23rd. 

Southwark.  — March  13th.  Cable,  for  the  B.C.  Electricity 
Department.     See  "  Official  Notices  "  to-day. 

Maneliester.— March  13th.  Two  (i50-800-KW.  and  one 
7."»0-KW.  motor  cimverters  or  rotary  converters  and  static  trans- 
formeiL,  for  the  Corporation.     See  "  Official  Notices  "  to-day. 


Mertliyr  Tydfil. — March  Otli.  Electrical  accessories  for 
a  year,  for  the  B,  of  G.     Workhouse  Master. 

IVewport  (Mon.). — March  5tli.  Electric  light  fittings, 
for  the  B.  of  G.     Mr.  A,  H.  Rees,  Clerk,  Queen's  Hill. 

Kew  Zealand. — March  27th.  Public  Works  Depart- 
ment. Supply  to  Lyttleton,  under  the  Lake  Coleridge  electric 
power  scheme,  of  water-wheels,  generators,  switchboards,  trans- 
formers, and  accessories,  also  travelling  crane.  Particulars  can  be 
seen  at  Board  of  Trade  Com.  Int.  Dept.  in  London. 

Nottingliani. — March  2nd.  350  tons  of  steel  tramway 
rails  and  seven  tons  of  tie  bars  for  the  Tramways  Committee. 
Mr.  A.  Brown,  city  engineer. 

Kliodesia.  —  March  4th.  Electrical  plant,  for  the 
Municipality  of  Salisbury.     See  "  Official  Notices"  to-day. 

Itoclidale. — March  Oth.  Corporation  Paving  and  Sewage 
Committee.  Electrically-driven  centrifugal  pumping  plant,  at  the 
Iloch  Mills  Sewage  Disposal  Works.  Specifications  and  forms  of 
tender  C^-'i,  returnable)  from  Mr.  S.  S.  Piatt,  borough  surveyor, 
Rochdale.  Tenders  only  considered  from  firms  who  have  had 
experience  with  similar  work. 

March  7th. — (<■/)  Two  Lan(;ashire  boilers,  with  mechanical  stokers 
and  coal  elevators  ;  also  economisers  and  extensions  to  pipework  ; 
(A)  on(!  three-phase  motor  alternator,  for  the  Corporation.  See 
"Official  Notices"  to-day. 

Kouniania. — March  lltli.  The  municipal  authorities  of 
Constantza  are  inviting  tenders  for  the  concession  for  the  establish- 
ment of  a  central  electric  lighting  station  and  for  the  construction 
and  working  of  a  system  of  c-lectiic  tramways  in  the  town. 

Salford. — March  11th.  Stores,  t^c,  for  a  year,  for  the 
Corporation  Electricity  Department.  See  "  Official  Notices  " 
February  23rd. 

Siani. — Bangkok. — Mai'ch  15th.  Electric  power  station 
with  a  capacity  of  3,000  KW.  For  further  particulars,  see  this 
column  for  November  24th. 

South  Shields. — March  Oth.  Supply  of  engine-room 
stores,  hardware  tools,  carbons,  lamps.  &c.,  to  the  electricity  works 
for  a  year.  Mr.  H.  S.  Ellis,  borough  electrical  engineer.  Mill  Dam, 
South  Shields. 

Spain. — The  municipal  authorities  of  Monforte  (pi'ovince 
of  Alicante)  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  in  years. 

Sunderland, — March  5tli.  Steam  turbine,  5,000-k\v. 
alternator  and  condensing  plant,  for  the  Corporation.  See  "Official 
Notices  "  February  23rd. 

Swansea. — March  fith.  Turbo-alternators  and  condensing 
plant,  for  the  Corporation.     See  ''Official  Notices"  February  23rd. 

Sweden. — March  31st.  The  Electro-technical  Depart- 
ment of  the  Stockholm  Municipality  are  inviting  tenders  for  the 
electrical  equipment  of  the  water-power  generating  station  at 
Porjus  (Laponie).  Tenders  to  'Forestandaren  for  Kungl.  Vatten- 
fallsstyrelsens  Elektrotekniska  Byra,"  Stockholm,  whence  also  copies 
of  the  specifications  may  be  obtained  on  deposit  of  25  kroner  (about 
27s.  lOd.),  returnable  on  receipt  of  a  huna  fidr  tender. — Board  of 
Tradf  Journal. 

Swindon. — March  9th,  Materials  for  a  year,  for  the 
Corporation  Electricity  and  Tramways  Department.  See  "Official 
Notices"  February  23rd. 

Taunton. — Single-phase  transformers  for  the  T.C.     See 

"  Official  Notices  "  February  23rd. 

Warrington,— March  6th.  Motors  and  transformers, 
for  a  year,  for  the  Corporation  Electricity  Department.  See 
"  Official  Notices  "  February  16th. 

West  Ham. — March  Dth.  5,000-kw.  two-phase  turbo- 
alternator,  with  condensing  plant  and  two-phase  E.ii.T.  switchgear, 
for  the  Corporation.     See  "  Official  Notices  "  February  23rd. 

Woh  erhampton. — March  Gth.  Stores,  electrical,  &c., 
for  the  Corporation  Tramway  Department,  for  a  year.  Mr.  W.  A. 
Luntley,  general  manager,  Cleveland  Road. 

Wrexham, — March  15th.  Stores,  for  the  Borough 
Electricity  Department.     See  "Official  Notices  "  February  16th. 


CLOSED. 


Ashton-under-Lyne. — The  tender  of  Triumph  Stoker, 

Ltd.,  Leeds,  has  been  accepted  for  "Triumph"  mechanical  stokers 
for  three  new  Lancashire  boilers,  9  ft.  diameter,  for  the  Corporation 
electricity  works. 

Belgium. — Tlie  municipal  authorities  of  Antwerp  last 
week  opened  tenders  for  the  supply  of  a  quantity  of  submarine 
electric  cables.  Thirteen  concerns  tendered— eight  German,  two 
Belgian,  and  one  each  Austrian,  French  and  English  (the  last- named 
being  the  British  Insulated  and  Helsby  Cables,  Ltd).  The  lowest 
offer  wati  that  of  the  Rheydt  Kabehverk  Gesellschaft,  of  Rheydt, 
Germany. 
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Bristol,— The  Docks  Committee  of  the  T.C.  on  ilonday 
accepted  the  tender  of  MeoHrH.  G.  E.  Taylor  k  Co  ,  of  London,  for 
cablcH,  Hwitchboard,  and  Hfrhtinpr  in  connection  with  the  new  ahed 
and  cold  stores  at  tho  Royal  Edwarrl  Dock. 

British  Columbia. — The  Livfrponl  Jovmal  of  Cnmmnre. 

Bays  that  the  British  Columbia  Electric  Railway  Co.  is  to  constnict, 
at  a  cost  of  a  f|uarter  of  a  million  storliii^'-,  an  additional  tunnel  to 
Lake  Bunt/en,  and  jtrovide  a  separate  generating  station  on 
the  shore  of  the  inlet,  havinp  a  normal  output  exceedinp  100,000  n.)". 
In  this  connection  negotiations  have  just  been  concluded  with  the 
Caledonian  Ironworks  Co.,  Ltd.,  for  three  larpe  water-wheels  of  the 
'"dotible"  pattern,  each  developing  1 4,000  h.p.  ;  whilst  to  Messrs. 
Dick,  Korr  ^:  Co.,  Ltd.,  has  been  awarded  the  contract  for  electrical 
generators,  each  of  9,000-K\v.  capacity.  "This  equipment  is  to  be 
ready  for  commercial  service  early  next  year.  The  competition  for 
the  work  partook  of  an  international  character,  tenders  and  designs 
V)cing  submitted  by  practically  all  the  leading  electrical  manu- 
facturers throughout  Europe  and  America." 

London, — The  Metropolitan  Water  Board  has  accepted 
the  tender  of  Messrs.  Belliss  &  Morcom,  Ltd.,  at  £342,  for  the 
provision  of  engine  and  dynamo.  Ace,  in  connection  with  the 
extension  of  the  electric  lighting  system  at  the  Hampton  Station. 

Islington. — The  B.C.  has  accepted  the  following  tenders  for  the 
annual  supplies  to  the  Lighting  Department  : — 

Engine-room  stores. — James  Gibb  &  Co.,  Ltd. 

Arc  lamp  carbons.— Wm.  Giepel  &  Co. ;  Sloan  Electrical  Co.,  Ltd. 

Arc  lamp  globes. — Carl  Qniltman. 

Oils  and  lubricants.— Stern  Bonneborn  Oil  Co.,  Ltd. 

Transformers  and  accessories,- British  Electric  Transformer  Co.,  Ltd. ; 
Ferranti,  Ltd. ;  Johnson  &  Phillips,  Ltd. 

Electricity  sujiply  meters. —  Siemens  Bros.;  British  Thomson-HouBton 
Co.,  Ltd. 

Cables.— British  Insulated  and  Helsby  Cables,  Ltd.  (for  high  and  low- 
tension  insulated  cables  on  the  sliding  basis,  and  rubber-insulated 
cables  on  a  fixed  basis). 

Electrical  sundries,  lamps,  brushes,  arc  lamp  parts,  &c.— London  Com- 
mercial Electrical  Stores. 

Metal-filament  lamps.— Brimsdown  Lamp  Works,  Ltd. 

Electrical  sundries. — General  Electric  Co.,  Ltd, 

Brushes.— British  Electrical  Manfg.  Co.,  Ltd. 

Arc  lamp  parts. — A.  Round. 

Cable  terminal,  service  and  network  boxes,  tapes  and  iron  castings. — 
Callender's  Cable  and  Construction  Co.,  Ltd. ;  W.  Lucy  &  Co.,  Ltd. ; 
British  Insulated  and  Helsby  Cables,  Ltd. ;  Sykes  &  Sugden,  Ltd. ; 
J.  Gibb  &  Co.,  Ltd. ;  Dussek  Bitumen  Co. ;  General  Electric  Co.,  Ltd\ 

IVcAvport  (Mon.). — The  B.  of  G.  on  Saturday  accepted 
the  amended  tender  of  the  Neville  Engineering  Co.  for  an  electric 
lift,  at  £280. 

Ocker  Hill  Power   Station.— The  Midland  Electric 

Corporation  for  Power  Distribution  have  accepted  the  tender  of  the 
Brush  Electrical  Engineering  Co.  for  a  .3,000-kw.  turbo-alternating 
set,  with  condensing  plant  and  pipework  complete. 

]\orAvay. — The  Stavanger  Electrical  Works  have  recently, 
according  to  Technisli  T'gehlad,  placed  an  order  with  the  Swedish 
Metal  Works,  of  Vesteraas,  for  a  new  copper  cable,  at  about 
£4,444,  which  is  going  to  be  laid  between  the  electrical  power 
station  at  Oltesvik  and  the  electrical  works  at  the  town. 

Raasay  Iron  Mines. — Messrs.  Mirrlees,  Bickerton  and 

Day's  tender,  at  £4,73,S,  has  been  accepted  for  the  supply  of  two 
four-cylinder  Diesel  oil  engines  coupled  to  British  Electric  Plant 
Co.'s  alternators.  Messrs.  Brash  &  Russell's  quotation  of  £450  has 
been  accepted  for  supplying  a  high  and  low-tension  switchboard. 

Rugby. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 
Wiilans  &  Robinson,  Ltd.,  for  a  Willans- Diesel  oil  engine  and 
Victoria  turbine  pumps. 

Southend-on-Sea. — The  T.C.  has  accepted  the  following 

tenders  : — • 

Brush  Electrical  Engineering  Co.,  Ltd.— Four  open-type  trailer  cars  and 

accessories,  for  the  pier  tramway,  £669. 
Electrical  Cottstruotion  Co.,  Ltd. — Re-winding  dynamo  armature,  £9\. 

Stalybridge. — The  Stalybridge,  FJyde,  kc.  Tramways 
and  Electricity  Board  has  accepted  the  tender  of  Messrs.  Beeley 
and  Sons  for  superheater  and  pipework. 

AVest  Ham. — The  T.C.  has  accepted  a  quotation  from  the 
British  Thomson-Houston  (Jo.,  at  £fi27  for  the  supply  of  switcbgear 
required  in  connection  with  the  supply  of  current  to  the  Port  of 
London  Authority. 

Messrs.  Chamberlain  ^:  Hookhans  tender  for  50,  75,  100,  150 
and  200-ampere  A.c.  meters  for  the  T.C.  has  been  accepted. 

Worcester. — The  City  Education  Committee  has  accepted 
the  tender  of  Messrs.  R.  F.  Morris  «S:  Co.  for  installing  the  electric 
light  in  Hounds  Lane  Schools,  at  £  50. 


FORTHCOMING    EVENTS. 


Diesel  Engine  Manufacture.— The  Pall  Mall  na:cllo 

says  : — "  Report  has  it  that  the  Diesel  Engine  Co.  is  about  to  enter 
into  an  interesting  and  important  scheme.  .  .  .  We  understand 
that  the  project  contemplated  is  an  amalgamation  of  the  interests 
of  the  Diesel  Engine  Co.,  Carels  Bros.,  of  Ghent,  and  a  British  firm, 
said  to  be  Davey,  Paxman  &;  Co.,  of  Colchester,  the  latter  being 
well  placed  apparently  for  developing  this  particular  class  of 
business.  Report  has  it  that  the  capital  of  the  combined  under- 
taking will  be  £7."')0,000,  of  which  between  £400,000  and  £500,000 
may  be  issued  to'the  public,  and  about  £100,000  or  more  will  be 
held  in  reserve.  .  .  .  We  understand  that  the  system  of  licensing  the 
mauufacture  to  other  firms,  which  hae  proved  tucceaaful,  and  useful 
fr<fta  the  point  of  ritw  e£  uiera,  will  bt  oontinuad  frc«ly  m  bafora." 


Nerthamptea  Inttltiili  Cii|laMrlii|  »««'tty.-F.M  l»v,  March  l«t.    P»pet  on  "  Bome 

H'-cenr  I)ev cloiimc-nts  in  Electrochrrmi'try,    by  Mr.  E.  L.  Emtage. 
Saturday,  March  ftth. — Annual  dinner. 

Royal  InttttMtlOH.— Hatiirdaj.  March  2nd.  Lecture  on  'MolecnUr  Phyiicf,"  by 
Prof.  Sir  J.  J.  Thomson.     (Lecture  H.) 

Tiif;«dav,  .Marfh  6th.— At  8  p  m.  Lecture  on  "The  Optical  Determina- 
tion of  Rtrf:"«,  and  some  Applications  to  Engineering  Problema,"  by  Prot 
E.  O.  Coker.     (Lecture  H.) 

Saturday,  March  9th.— At  3  p.m.  Lecture  on  '•  Molecnl&r  Phytica,"  by 
Prol.  Bir  J.  J.  Thomson.    (Lecture  IIL» 

London  Aitcelatlon  of   Foraman  Englnttrt  and   OraugMamin.— ?'.•  ;H<Lr.   March 

2nd.  At  Horn.  .At  Cannon  Street  Hotel,  E.':.  Paper  on  T;.e  I'w.,  the 
Present  and  the  Future  Possibiliiies  of  the  Intcmal-Combostion  Engine,"* 
by  Mr.  W.  P.  Durtnall. 

Society  of  Englneara.— Monday,  March  4th.    At7..30p.m.    At  the  LE.E.    P»per 

oil  '■  'Ihf-  Tf  oUey  Vehicle  8y.stem  of  Raillees  Traction,"  by  Mr.  H.  C.  Adams. 

Leeds  University  Ingineerlnq  Society.  -Monday,  March  4th.  Paper  on  "Safety 
Deviceb  apiilied  to  Apparatus  used  in  Mines,"  by  Mr.  W.  E.  French. 

Institution  of  Electrical  Engineers  (Newcastle  Students'  Section).- Mondar,  March 
4th.  At  7.80  p.m.  At  the  Armstrong  College,  Newcastle.  Paper  on  ■'Sutic 
Substation  Ei-juipraent,"  by  Mr.  W.  A.  A.  Burgess. 

Rontgan  Society.— Tuesday,  March  .5th.  At  8.15  p  m.  At  the  Finsbury  Tech- 
nical College.  Demonstration  of  the  Physiological  Action  of  an  Alternating 
Magnetic  Field,  by  Dr.  8.  P.  Thompson ;  and  Demonstration  of  a  Radio- 
meter, by  Mr.  W.  Hampton. 

Institution  of  Civil  Engineers.— Tuesday,  March  6th.  At  8  p.m.  Papers  on 
'•  Roller  and  Ball  Bearings,"  and  "  The  Testing  of  Anti-Friction  Bearing 
Metals,"  by  Prof.  J.  Goodman. 

Wednesday,  March  6th.— Students'  visit  to  the  Associated  Portland 
Cement  Manufacturers'  Works,  Swanscombe,  Kent, 

Royal  Society  of  Arte.— Wednesday,  March  6th.  At  8  p.m.  Paper  on  '  Some 
Modern  Problems  of  Illuminaticn  :  The  Measurement  and  Comparison  of 
Light  Bources,"  by  Mr.  T.  Thorne  Baker. 

institution  of  Electrical  Englnairs  (London).- Thursday,  March  7th.  At  8  p  m. 
Paper  on  "  Tariffs  for  Electrical  Energy,  with  particular  reference  to 
Domestic  Tariffs, "  by  Mr.  W.  W.  Lackie. 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  OfHcer— Eject. -Coi.  H.  M.  Leat. 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday.  March  4th.— "A"  Company.     Technical   work  and   lecture    on 

"Military  Telephones,"  7  to  10  p.m. 
Tuesday.  March  5th.— "  B "  Company.     Technical   work  and    lecture    rn 

"Military  Telephones,"  7  to  10  p.m. 
Thursday,  March  7th.— "C"  Company.     Technical  work  and  lecture    on 

"Military  Telephones,"  7  to  10  p.m. 
Friday,   March  8th.— "D"  Company.     Technical    work    and    lecture  on 

"  Military  Telephones,"  7  to  10  p.m. 
Saturday,    March  9th.— Mobilization    week-end    run    at    Fort    Coalhouse. 

Tilbury.    The  paitv  will  parade  at  Fenchurch  Street  Station  (L.T.  and 

S.  Railway)  at  3.10"  p.m.     Dress:  Service  dress,  greatcoats,   belts   and 

haversacks  ;  no  arms  will  be  taken. 
Recruits'  instruction.— Tuesday  and  Friday  nights,  ^to  8  p.m. 

(Signed)        P.  H.  Campbeij.,  Capt.  R.E.  and  Adjt., 

Fcr  Officer  commanding  L.E.E. 


The  British  Electrical  and  Allied  Manufacturers"  As- 
sociation.— We  have  received  the  following  report  of  a  meeting  of 
the  Council  of  this  Association,  which  was  held  at  the  oflBces,  i^. 
Kingpway,  London,  W.C,  on  the  l.oth  inst.  There  were  present 
Messrs.  A.  B.Anderson,  W.  W.  Blunt.  F.  R.  Davenport.  F.C.Gibboi;s, 
C.  Koettgen,  H.  C.  Levis,  B.  Longbottom,  R.  K.  Morcom.  F.  H. 
Nalder,  E.  S.  Kew,  M.  J.  Railing,  W.  Rutherford,  W.  O.  Smith, 
A.  D.  Williamson,  and  A.  P.  Wood.  Mr.  A.  Bruce  Anderson  was 
elected  chairman  for  the  year,  and  he  took  the  chair.  The  firm  of 
James  Howden  &  Co.,  Ltd..  was  elected  a  "  Member"  of  the  Associa- 
tion. The  secretary  reported  the  completion  of  the  work  of  the 
Committee  appointed  to  suggest  amendments  of  the  "Model  General 
Conditions,"  and  was  directed  to  present  same,  after  printing,  to 
the  Institution  of  Electrical  Engineers.  The  secretary  further 
reported  that  the  Committee  appointed  to  revise  the  Standards  for 
Electrical  Machinery  (Report  No.  3(0  has  made  considerable  pro- 
gress with  this  work.  Representatives  of  the  Association  were 
appointed  to  the  Engineering  Standards  Sub-Committee  on  Gene- 
rators and  Translormers.  and  also  on  the  International  Electrical 
Standardisation  Committee.  A  Committee  was  also  appointed  to 
investigate  and  report  to  the  Council  the  relations  between  the 
Electrical  Trades'  Benevolent  Institution  and  the  Association. 
Further  consideration  was  given  to  the  Electric  Lighting  Bill,  1911, 
and  the  secretary  was  instructed  to  communicate  with  the  Elec- 
trical Contractors"  Association  in  regard  to  the  same.  The 
secretary  reported  satisfactory  progress  ef  the  following  Sections  : 
Dynamo  and  Motor,  Engine,  Meter.  Telephone,  Transformer,  Heat- 
ing and  Cooking,  Incandescent  Lamp,  and  Switchgear  Sections. 

Colliery   Explosion. — An  explosion  took  place  at  the 

Powell  Dntfryn  Collieries  on  Thursday  last  week  ;  nearly  2.000  men 
were  in  the  mine,  butonly  three  men  were  injured,  and  it  is  believed 
that  the  effects  were  thua  limited  by  the  efficient  system  of  laying 
tb«  4u8t  in  Togo*  is  tbM0  pita. 
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NOTES. 


Correspoii  deuce.— I\K  Wakelin  Bros. —  We  have 
pleasure  in  publishing-  the  following;  letter,  which  has  come  to 
hand  just  as  we  go  to  press  : — 

"  Our  attention  has  been  called  to  your  report  of  the  meeting:  of 
creditors  and  shareholders  of  Messrs.  Wsiltelin  Bros.,  Ltd.,  electrical 
engineers,  7.  Tottenham  Street,  W.,  held  on  Itith  inst.,  for  the  pur- 
pose of  selecting  a  liquidator,  &;c.  We  act  for  Messrs.  Fyfe,  Wilson 
and  Co.,  electrical  engineers,  14.",  Bath  Street,  Glasgow,  who  are  the 
sole  agents  for  the  sale  of  the  Kelvin  petrol  sets,  and  it  was  through 
them  that  Messrs.  Wakelin  Bros.,  Ltd.,  secured  the  exclusive  agency 
for  the  South  of  England,  referred  to  in  the  report,  in  which  it  is 
said  that  '  the  directors  stated  that  the  first  set  supplied  through 
the  company  (our  clients)  proved  to  be  defective,  and  involved  the 
company  in  considerable  expense." 

"  This  statement  is  quite  untrue.  Our  clients  delivered  to  the 
bankrupt  company  four  generating  sets  in  all.  The  first  set 
delivered  was  for  demonstration  purposes  only,  and  was  stipulated 
to  remain  in  the  bankrupts"  premises.  They,  however,  without 
our  clients'  knowledge  or  consent,  sold  it,  and  obtained  a  price  for 
it  in  excess  of  the  invoiced  price  to  themselves.  As  to  the  second 
and  third  sets,  no  question  whatever  arose.  As  regards  the  fourth 
set  delivered,  it  was  alleged  by  the  bankrupt  company  to  be  defec- 
tive in  construction,  but  this  was  denied  by  the  plaintiffs,  and  it 
was  clearly  proved  that  the  defective  condition  of  the  set  was  due 
not  to  the  set  itself,  which  was  projierly  tested  before  leaving  the 
works,  but  to  improper  and  faulty  assembling  in  the  fitting  up, 
and  for  this  Messrs.  Wakelin  Bros,  were  entirely  responsible. 

"This  was  the  judgment  of  IMr.  Justice  Coleridge,  who  tried  the 
case,  and  whose  opinion  is  before  us.  It  is  true  the  bankrupt  com- 
pany pleaded  a  counterclaim  in  respect  of  expenses,  kc,  which 
they  said  they  had  incurred  on  account  of  the  alleged  defects. 
They  failed  to  substantiate  this  counterclaim,  and  the  judge 
entirely  rejected  it  without  even  calling  on  our  clients'  counsel. 
Although  the  bankrupt  company  received  full  payment  of  the 
price  of  the  whole  four  sets,  amounting  to  over  £400,  our  clients 
did  not  receive  a  single  penny  from  Wakelin  Bros.,  who  retained 
the  price  of  the  sets  as  against  their  grossly  inflated  claim.  The 
bankrupt  company  were  found  liable  in  the  full  costs  of  the  action, 
but  these,  like  the  price  of  the  sets,  were  not  paid. 

'■  It  is  clear,  therefore,  the  cause  of  the  bankruptcy  must  be 
sought  elsewhere.  You  will  appreciate  that  it  is  very  misleading 
and  calculated  to  be  hurtful  to  our  clients"  interests  that  the 
report  in  this  respect  should  be  allowed  to  go  uncontradicted,  and 
we  trust  you  will  publish  this  letter  in  your  next  issue. 

"PiNKERTON  Jjc  Sneddon,  Solicitors,  Perth 

"  Agents  for  Fyfe,  Wilson  &  Co. 
''Februar>/28t/i,  1912." 

The  Coal  Strike. — As  we  go  to   Press  the  strike  is 

already  in  progress  in  various  parts  of  the  Kingdom.  The  negotia- 
tions conducted  by  the  Government  have  broken  down,  and  by  the 
time  these  lines  apj^ear  in  print,  close  upon  a  million  miners  will  be 
idle.  Electric  liglrt  and  power  stations  have,  as  far  as  practicable, 
laid  in  stocks  of  fuel  which  will  enable  them  to  continue  service  for 
some  weeks  ahead.  Large  numbers  of  workers  in  many  departments 
of  industry  have  already  been  thrown  out  of  work  or  are  under 
notice.  Electrical  manufacturers  in  the  neighbourhood  of  London 
have  coal  supplies  in  some  cases  which  will  permit  them  to  con- 
tinue running  their  works  for  a  month  or  two,  but  some  will  be 
obliged  to  shut  down  in  a  fortnight.  Although  at  the  time  of 
writing  there  remain  a  few  hours  before  all  the  miners'  notices  expire, 
the  omens  are  most  unfavourable,  and  a  stoppage  seems  to  bt; 
inevitable.  In  the  interests  of  the  entire  nation  let  us  hope  that 
it  will  be  of  brief  duration.  We  shall  return  to  the  subject  next 
week. 

Fatalities. — An  inquest  was  held  on  Saturday  last,  at 
Dublin,  into  the  cause  of  death  of  Henry  Andrews,  aged  36  years, 
who  met  his  death  on  the  previous  day  at  the  Corporation  elec- 
tricity works.  Pigeon  House  Fort.  According  to  the  evidence  of 
Mr.  L.  J.  Kettle,  deputy  city  electrical  engineer,  who  was  present 
at  the  time  of  the  accident,  the  deceased  was  an  engineer, 
or  erector,  in  the  employ  of  Ferranti,  Ltd.,  and  was  engaged  by 
them  on  the  switchboard  and  cable  work,  carrying  out  a  contract. 
He  had  been  discussing  certain  switchboard  work  with  witness. 
Witness  had  suggested  that  certain  covers,  part  of  the  contract 
work,  would  be  better  on,  and  the  deceased  said  he  could  put  them 
on  at  any  time.  Witness  warned  him  that  all  the  switchgear  was 
alive,  being  in  use.  Deceased  did  not  proceed  to  do  any  work,  not 
having  even  changed  into  his  working  clothes.  He  was  standing 
in  front  of  the  switchgear,  and  touched  part  of  the  gear  with  his 
right  hand.  This  gear  was  not  alive,  but  suddenly  he  apparently 
reached  out  his  left  hand  and  touched  a  gear  which  was  alive. 
Witness  saw  that  he  had  received  an  electric  shock,  and  immediately 
switched  the  current  off.  Artificial  respiration  was  resorted  to. 
A  doctor  was  telephoned  for,  but  the  ambulance  arrived  first,  and 
took  the  deceased  to  hospital.  Deceased  was  a  man  of  great  expe- 
rience, who  knew  as  much  about  the  work,  if  not  more,  than  witness 
did.  The  warning  would  not  have  less  effect  on  him  than  anyone  else. 
The  only  work  the  deceased  did  that  day  was  to  put  on  covers,  and 
there  was  no  danger  in  doing  that  work.  The  jury  returned  a 
verdict  of  "Accidental  death,"  and  expressed  their  sympathy  with 
the  relatives  of  the  deceased.  Mr.  T.  H^  Morris,  secretary  of 
Messrs.  Ferranti,  Ltd.,  also  txpressed  the  sympathy  of  the  company 
with  the  xelatives. 


On  Saturday  last  about  2.000  tons  of  coal,  which  had  been  stored 
by  the  City  of  London  Electric  Lighting  Co.,  at  Bankside,  in 
anticipation  of  a  coal  strike,  suddenly  shifted,  carrying  before  it 
a  10-ft.  liigh  retaining  wall  inside  the  works,  which  in  turn  fell  on 
an  outer  wall  15  ft.  high.  Brickwork  and  coal  crashed  on  to  some 
houses  in  White  Hind  Alley,  where  a  number  of  small  children  were 
playing.  Some  of  them  were  overwhelmed,  and  two,  four  years  of 
age,  were  dead  when  their  bodies  were  recovered.  The  accident  is 
attributed  to  the  saturation  of  the  coal  in  the  heavy  rainfall  of 
Friday  night  last. 

Tuii»sten  Lamps  oil  Alternatiiio*  Current. — Extended 

tests  have  shown  that  there  is  no  difference  in  the  life  of  tungsten 
lamps  on  either  alternating  or  direct-current  circuits,  the  peculiar 
phenomenon  of  "  off-setting  "  which  occurs  in  tantalum  filaments 
on  A.c  circuits  being  absent.  The  eft"ect  of  frequency  on  the  per- 
formance of  carbon  and  tungsten  lamps  is  a  matter  of  considerable 
interest,  as  carbon  lamps  cannot  be  satisfactorily  employed  on 
frequencies  below  about  4()  cycles,  unless  the  filaments  are 
exceptionally  thick.  With  filaments  of  the  same  size,  the 
tungsten  lamp  is  less  liable  to  flicker  than  the  carbon  lamp 
on  low  frequencies,  but  this  is  not  a  practical  condition, 
as  the  tungsten  filament  is  always  much  smaller  than  a  carbon 
filament  of  the  same  candle-power.  We  are  informed,  however, 
that  tests  made  on  Mazda  lamps  with  drawn-wire  filaments  show 
that  they  will  operate  satisfactorily  on  frequencies  of  .50  and 
upwards,  with  filaments  as  small  as  that  of  the  1.5-watt  100-volt 
lamp,  and  on  frequencies  down  to  25  cycles,  in  sizes  not  less  than 
the  25-watt  100-volt  lamp:  the  4 0-watt  100-volt  size,  and  larger 
sizes,  it  is  claimed,  are  quite  satisfactory  on  a  25-cycle  circuit. 

Concerts. — The  staff  of  Messrs.  Babcock  &  AVilcox,  Ltd., 
lield  their  fifteenth  annual  smoking  concert  on  the  23rd  ult.,  in  the 
King's  Hall,  Holborn  Restaurant.  Mr.  H.  W.  KoUe  was  in  the 
chair,  and  in  proposing  the  health  of  "The Firm,''  he  welcomed  the 
presence  of  all  the  directors  of  the  company  in  England — with  the 
exception  of  Mr.  Knight,  whose  illness  was  greatly  deplored — as 
well  as  some  of  the  best  known  names  in  the  engineering  world. 
In  replying  to  the  toast,  both  Mr.  Dewrance  and  Mr.  Rosenthal 
referred  to  the  threatened  coal  strike,  and  urged  greater  loyalty 
between  workers  and  employers.  The  efforts  of  the  numerous 
artistes  engaged  were  greatly  appreciated  by  the  audience,  which 
numbered  about  700.  Space  does  not  permit  us  to  give  a  detailed 
account  of  the  programme,  but  special  mention  should  be  made  of 
the  delightful  singing  of  Miss  Annie  Bartle.  the  beautiful  flute  solos 
rendered  by  Miss  Edith  Penville,  the  quaint  humour  of  Mr.  Walter 
Montagu,  and  Mr.  Ernest  Hastings's  sketches  at  the  piano.  Votes 
of  thanks  to  the  chairman  and  to  the  committee  brought  a  most 
successful  evening  to  a  close. 

The  fourth  grand  concert  of  the  Metropolitan  Electric  Tramways 
Athletic  and  Social  Club  is  to  take  place  at  the  Alexander  Palace 
on  Thursday,  March  28th.  The  band  of  the  Metropolitan  Electric 
Tramways  always  largely  contributes  to  the  programme  for  this 
annual  event,  and  the  evening  is  most  enjoyable. 

Electrical    Exhibition    in    Cornwall. — It  has   been 

decided  to  hold  an  electrical  exhibition  in  Cornwall  in  August  next 
under  the  auspices  of  the  Royal  Cornwall  Polytechnic  Society,  and 
the  Society's  diplomas  of  honour  and  diplomas  of  merit  will  be 
offered  for  trade  exhibits  and  medals  for  inventions  in  electrical 
machinery  and  appliances.  It  is  thought  that,  in  view  of  the  fact 
that  several  of  the  mo.st  important  mines  in  the  district  are  going 
in  largely  for  electrical  machinery,  it  should  prove  of  mutual  benefit 
to  the  mining  industry  and  the  electrical  manufacturers  if  a 
successful  exhibit,ion  could  be  organised.  The  exhibition  will  be 
held  at  Falmouth  from  August  2<)th  to  Slst.  Mr.  E.  W.  Newton  is 
secretary. 

Canada.— According  to  Com  menial  Intelligence,  a  new 
company  with  the  title  of  Roper,  Clarke  <fc  Co.,  Ltd.,  has  been 
formed  in  Montreal  to  act  as  manufacturers'  agents  for  the  sale  of 
electrical  apparatus,  machine  tools,  &c.  The  offices  are  at  141,  St. 
Peter  Street,  Montreal.  Mr.  Roper  was  formerly  manager  of  the 
Canadian  General  Electric  Co.'s  brancli  in  Ottawa.  The  same 
journal  states  that  "  Mr.  A.  G.  Chisnall.  of  the  engineering  staff  of 
the  Shawinigan  Power  Co.,  Montreal,  has  taken  up  an  appoint- 
ment with  Messrs.  Irving  Smith,  importers  of  electrical  apparatus 
and  machinery.  Mr.  Chisnall  has  been  employed  by  several  of  the 
leading  manufacturers  of  electrical  plant  in  this  country." 

Appointments  Vacant. — Shift  engineer,  for  the  Xeath 

R.D.C.  ;  works  superintendent  for  the  Oldham  Corporation  Tram- 
ways :  sub-station  charge  engineer,  for  the  Bristol  Electricity 
Department  (35s.).     See  our  advertisement  pages  to-day. 

Electrical  Trades  Benevolent  Institution. — We  are 

asked  to  announce  that,  another  dinner  having  been  fixed  to  take 
place  on  April  26th,  it  has  been  found  necessary  for  this  Institution 
to  change  the  date  of  its  annual  festival  dinner,  which  will  now  take 
place  at  the  Hotel  Cecil  on  Wednesday,  April  24th.  Mr.  Ferranti 
has  kindly  consented  to  preside. 

To  Prevent  Smoke   Kuisance   in   Australia, — The 

Sydney  City  Council  recwitly  passed  the  following'  resolution  : — 
"  That  with  regard  to  a  referenca  from  Council  of  November  2l8t, 
1 9 II ,  as  to  whether  Council  should  object  to  the  establishment  of 
any  factory  in  the  city  boundary  unless  the  motor  power  is  elec- 
tricity, representations  be  made  to  the  Government  with  the  object 
of  obtaining  an  amendment  of  the  Factories  Act,  so  that  no  factory 
or  industry  to  be  hereafter  established  within  a  limited  area  of  the 
city,  to  be  hereafter  fixed,  shall  be  allowed  to  use  power  raquiring 
combustion  causing  smoke.'' — Australian  Mining St.indard, 
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Institution    jind    Lectun;    \otes. — I.Nsrm  rio.v   01 

Ei.ECTKiCAr.  ENfJiNKKHS  CMa.nchestku  SECTION). — The  annual 
dinner  of  the  section  was  held  on  Friday  last ;  the  chairman,  Mr.  W. 
Cramp,  prewided,  and  there  were  about  l'M>  members  and  vittitors 
present. 

After  the  loyal  toasts  had  been  duly  honoured,  Mr.  W.  Fox  (past 
president  of  the  Manchester  Association  of  Enprineers)  proposed  the 
toast  of  the  "  Institution  of  Electrical  Engineers,"  and  said  that  he 
had  to  offer  its  president,  ]\Ir.  Ferranti,  his  contrratulations  upon 
the  distinpruished  honour  that  had  lately  been  offered  him  by  the 
Vice-Chancellor  of  the  Manchester  University,  viz.  :  "  The  honorary 
decree  of  Doctor  of  Science."  It  appeared  to  him  to  be  a  crown  of 
a  very  brilliant  career,  and  whilst  Mr.  Ferranti  migrht  in  future 
have  preat  social  honours  conferred  upon  him,  none  could  be  greater 
than  that  now  offered  by  the  University,  as  it  was  the  direct 
appreciation  of  his  ^jreat  work  which  had  eriven  him  a  world-wide 
reputation.  He  was  informed  that  it  was  the  aim  of  the  president 
to  induce  the  Institution  to  welcome  commercial  engineers  as 
members,  and  that  the  Institution  should  take  its  place  amongst 
the  bodies  influencing  trade  conditions  in  this  country  and  in  the 
Colonies,  worthy  objects  of  a  worthy  mind,  and  he  heartily  wished 
the  president  might  bring  them  to  a  successful  issue. 

Mr.  S.  Z.  de  Ferranti,  in  reply,  said  they  would  be  pleased  to  hear 
that  the  applications  for  new  membership  had  very  considerably 
increased  :  the  transfers  had  also  increased  to  such  an  extent  that 
in  the  last  quarter  they  had  between  two  and  three  times  the 
number  that  wanted  to  be  transferred  about  a  year  previously. 
If  the  Institution  was  to  be  useful,  it  had  to  be  strong  and  well 
off.  Such  an  Institution  could  do  good  work  by  removing  the 
obstructions  and  handicaps  which,  in  many  cases,  had  been  placed 
in  the  way  of  our  industry.  Not  long  ago  he  tried  to  institute  a 
campaign  to  further  the  idea  of  cheap  electricity — Id.  for  domestic 
purposes  other  than  lighting  ;  but  the  Council  thought  it  was 
rather  a  tall  order  to  take  up,  and  decided  not  to  start  such  a  cam- 
paign. But  it  was  thought  that  good  might  be  done  by  ventilating 
the  subject,  and  with  that  view  he  asked  Mr.  Lackie  to  give  a  paper 
on  the  question  of  how  they  had  introduced  electricity  so  largely 
for  domestic  purposes  in  Glasgow,  which  would  be  read  before  the 
Manchester  Section  next  week.  It  would  be  a  most  happy  thing  if 
the  various  engineering  and  scientific  societies  could  keep  more 
together  and  come  more  closely  in  contact.  There  was  a  great  deal 
of  overlapping.  There  was  no  branch  of  engineering  that  electricity 
did  not  enter  into  in  some  way,  and  what  was  wanted  for  the  benefit 
and  advancement  of  our  branch  was  a  perfect  understanding  with 
all  other  branches. 

Mr.  W.  Cramp  also  replied,  and  said  that,  with  regard  to  future 
policy,  it  seemed  to  him  a  mistake  to  ask  the  Institution  of  Elec- 
trical Engineers  to  follow  what  they  might  call  the  example  of  its 
older  sisters — ^the  Civil  and  the  Mechanical  Engineers.  The  I.E.E. 
had  entirely  different  ground  to  cover.  The  I.E.E.  had  done  what  no 
other  Institution  had  done,  and  that  was  to  create  throughout  the 
country  "  Local  Sections  "  which  read  their  own  papers,  carried  on 
their  own  discussions,  (S:c.  Both  those  Institutions  would  probably 
have  to  follow  the  I.E.E.  He  was  sure  the  President  and  repre- 
sentatives of  the  Council  present  that  night  would  not  object  when 
he  said  that  in  Manchester  they  sometimes  spoke  of  the  "  London 
Section."  They  were  not  in  Manchester  disloyal,  nor  did  they 
intend  to  be,  but  they  were  alive  and  sometimes  were  kicking. . 
This  kicking  was  a  sign  of  good  health,  which  he  believed  the 
President  himself  would  not  object  to. 

Mr.  Alderman  Walker  proposed  the  toast  of  "  Our  Guests,"  and 
said  it  was  useless  for  the  designer  and  manufacturer  to  incorporate 
ideas  unless  there  was  a  market  to  take  them.  Within  a  very  few 
miles  of  that  building  he  had  that  week  seen  groups  of  mills  with 
200,000  spindles,  each  with  its  own  boiler  plant,  its  own  chimney 
stack  and  reciprocating  engines  ;  coal  contracts  had  to  be  made, 
and  arrangements  for  clinker  to  be  removed.  He  ventured  to  sub- 
mit that  when  the  next  mill-building  boom  came  along  such  a 
crime  as  that  would  not  be  repeated.  To-day  there  was  a  vast 
field  for  the  electrical  industry  in  Lancashire. 

The  Mayor  of  Salford  replied,  also  Mr.  H.  N.  Dunlop,  secretary  of 
the  British  Electrical  and  Allied  Manufacturers'  Association,  who 
said  his  Association  now  comprised  all  the  large  electrical  firms 
and  a  large  number  of  the  smaller  firms,  so  that  to-day  it  stood  as 
an  Institution  representing  the  electrical  industry  of  this  country. 
There  had  been  a  considerable  amount  of  discussion  in  various 
Institutions  about  the  advantages  of  standards  for  electrical 
machinery.  That  was  a  problem  which  interested  particularly  the 
manufacturer,  who  was  now  trying  to  set  his  house  in  order. 

During  the  evening  musical  items  were  given  by  Mr.  Wilfrid 
Ludlow,  which  were  highly  appreciated  by  the  company  present. 

Institution  of  Marine  Engineeks.  —  The  adjourned  dis- 
cussion on  the  paper  on  "  Auxiliary  Machinery  for  Internal 
Combustion-Engined  Vessels,"  by  Mr.  W.  R.  Cummins,  took  place 
on  the  r)th  ult.  In  reply  to  the  first  part  of  the  dis- 
cussion, the  author  stated  that  British  manufacturers  of  auxiliary 
machinery  for  the  engine  -  room  were  as  far  advanced  as 
their  foreign  competitors.  After  the  discussion  of  the  previous 
meeting,  there  did  not  seem  much  doubt  that  compressed  air  as  a 
power  transmission  system  was  inferior  to  electricity  in 
elticiency.  Mr.  W.  P.  Durtnall  said  the  electric  motor  for 
auxiliaries  when  first  introduced  on.  board  ship  was  not  a 
mechanical  engineering  appliance,  but  to-day  machines  could  be 
obtained,  in  the  form  of  polyphase  induction  motors,  that  could 
stand  comparison  with  any  class  of  machinery.  Mr.  William 
Walker  considered  that  it  would  be  impracticable  to  have  an 
oil  engine  for  each  uuit  of  auxiliary  plant,  and  thought  that  elec- 
tricity was  best,  provided  that  suitable  plant  could  be  obtained  for 
the  deck  machinery,  and  Mr.  E.  H.  Evans  cited  instances  where 
electrical  machinery  had  been  in  use  for  many  years  in  the  Navy. 


Ilm.mi.vati.n*;  EsfuszEHisa  Smikiy. — On  Febf  the 

annual  dinner  of  the  Society  was  held.  Prof.  S.  P.  T:  .  :.  the 
president,  being  in  the  chair.  Prof.  U.  S.  Clay  proposed  "The 
Illuminating  Engineering  Society,'  which  he  said  now  numbered 
330  members,  including  120  corresponding  members  abroad,  and 
was  doing  valuable  work.     Prof.  Thompy)n.  ir  '  -  ^1 

to  the  succ^jss  of  the  Society  in  stiraulatinir  inv 
ment  of  illumination,  and  in  the  efficient  lighting  of  sci 
workshops,  kc,  and  said  that  much  remained  to  be  done.  Mr  i  • . 
Goodenough  proposed  "  Kindred  Societies,"  remarking  on  the 
friendly  relations  which  had  been  established  by  the  formation 
of  the  Society  between  members  of  a  number  of  Societies  with 
apparently  divergent  interests.  Mr.  R.  G.  Shadbolt  (president  of 
the  Institution  of  Gas  Engineers;  replied,  and  said  that  if  the 
Society  continued  to  progress  as  it  had  done  in  the  pa^t,  gaa 
engineers  would  be  compelled  to  join  it  in  much  larger  numbers. 
Mr.  W.  M.  Mordey  (past-president  I.E.E.)  also  responded,'  pointing 
out  that  the  Society  covered  a  ground  of  its  own,  which  could  not 
be  covered  by  any  previously  existing  Society.  Mr.  R.  J.  Wallia- 
Jones  propo.sed  "Our  Guests, "  and  Dr.  W.  Garnett  and  Dr.  F.  G. 
Kenyon  replied.  Finally  the  toast  of  "  The  Chairman,"  proposed 
by  Mr.  L.  Gaster  (hon.  secretary)  was  enthusiastically  honoured 
and  duly  acknowledged. 

Mr.  Louis  Rottenburg,  one  of  the  engineers  of  the  New  Transport 
Co.,  Ltd.,  was  to  deliver  a  lecture,  on  February  2'Jth.  to  the  Cam- 
bridge University  Engineering  Society,  on  "  The  Proposed  London 
Goods  Clearing  House,"  with  regard  to  its  economic  side,  but  more 
especially  on  the  engineering  details. 

Institute  of  Metals. — The  annual  autumn  meeting  of  the 
Institute  of  Metals  will  this  year,  for  the  first  time,  take  place  in 
London,  in  the  last  week  of  September.  The  next  meeting  will  be 
the  occasion  of  the  third  May  lecture,  which  will  be  delivered  on 
May  10th  by  Sir  J.  A.  Ewing,  on  the  subject  of  "The  Inner  Struc- 
ture of  Simple  Metals."  The  corrosion  investigation  recently  taken 
up  by  the  Institute  is  now  being  actively  pushed  forward.  The 
Corrosion  Committee  recognises  the  desirability  of  learning  fully  as 
to  the  experience  of  others  on  the  subject  of  the  corrosion  of  bras.s 
condenser  tubes,  and  has  had  prepared  a  Corrosion  Inquiry  Form, 
which  will  be  sent  by  the  secretary  to  anyone  interested. 

At  the  annual  general  meeting  of  the  Association  of  Technical 
Institutions  last  week.  Sir.  G.  H.  Kenrick  was  elected  President 
for  the  ensuing  year.  In  his  presidential  address  on  the  subject, 
'■  Shall  we  teach  Trades  ?  "  he  said  it  was  useless  to  expect  dis- 
coveries in  science  to  be  applied  to  industries  unless  they  had 
teachers  who  would  make  it  their  business  to  master  these  dis- 
coveries and  explain  them  to  the  young  people  who  were  learning 
the  trade.  For  the  purpose  of  giving  the  training  best  suited  to  the 
trade,  every  trade  should  form  its  own  Education  Committee  and 
give  it  plenty  of  money  and  plenty  of  discretion.  Mr.  W.  M. 
Gardner,  Principal  of  the  Technical  College,  Bradford,  maintained 
that  it  was  impossible  in  these  days  for  a  lad  to  learn  his  trade  pro- 
perly in  works.  If  the  young  man  did  not  learn  his  trade  at  a 
technical  school  he  never  learned  it  at  all ;  he  became  a  mere 
machine,  knowing  only  a  portion  of  the  work. — The  Tunex. 

Annual    Dinners. — The    West    Ham    Electricity 

Department. — The  sixth  annual  dinner  of  the  West  Ham  Elec- 
tricity Department  was  held  in  the  Connaught  Rooms,  Great  Queen 
Street,  on  Thursday  evening,  the  22nd  ult.  About  150  members  of 
the  staff  with  their  friends  were  present,  and  a  very  pleasant 
evening  was  passed.  The  borough  electrical  engineer,  Mr.  H.  H. 
Couzens,  was  in  the  chair,  and  amongst  others  the  Mayor 
(Alderman  J.  R.  Hurry),  and  the  chairman  of  the  Electric  Lighting 
Committee  (Mr.  Croot),  were  present. 

After  the  usual  loyal  toasts,  the  health  of  the  Mayor  and  Cor- 
poration was  proposed  in  a  felicitous  speech  by  Mr.  Gilbert,  the 
mains  engineer.  In  the  double  capacity  of  ratepayer  and  employee. 
Mr.  Gilbert  eulogised  the  manner  in  which  the  municipal  work  of 
the  borough  was  carried  on.  The  Mayor,  in  reply,  pointed  to  the 
progress  made  by  the  electricity  department,  and  mentioned  that 
power  was  sold  at  a  lower  rate  in  West  Ham  than  anywhere  else. 
This  had  a  great  deal  to  do  with  the  growing  appreciation  of  the 
borough  as  an  industrial  centre.  They  were  very  near  neighbours 
to  London,  and  the  supply  of  cheap  power  was  an  impctrtant  factor 
for  many  Industries.  He  then  referred  to  the  h  ?avy  burden  thrown 
on  the  ratepayers  in  educational  matters  by  the  fact  that  they  were 
one  of  London's  largest  dormitories,  and  showed  that  in  this 
department,  too,  the  Corporation  was  leading  the  country.  The 
speech  was  received  with  musical  honours. 

The  next  toast,  that  of  the  welfare  of  the  electricity  depart- 
ment, was  proposed  by  Mr.  Croot.  After  referring  to  the  pleasant 
relations  which  existed  between  the  workers,  stafif  and  committee, 
which  had  so  much  lO  do  with  the  prosperity  of  the  undertaking, 
he  spoke  of  the  difficulty  the  engineer  was  phiceti  in  by  the 
insistence  of  the  Council  that  no  lock-out  clause  should  be  inserted 
in  a  pending  contract  for  new  generating  plant.  Mr.  Croot  pointed 
out  his  own  personal  view  as  to  the  difference  between  a  lock-out 
and  a  strike,  but  showed  how  in  the  negotiations  which  had  been 
carried  on  he  had  placed  the  interests  of  the  undertaking  above  hia 
own  views,  and  endeavoured  to  get  the  lock-out  clause  accepted. 
Mr.  Couzens,  in  reply,  recognised  that  Mr.  Croot  had  loyally  done 
his  best  to  get  the  generating  plant  contract  settled,  and  then  pro- 
ceeded to  mention  the  continued  progress  made  by  the  undertaking. 
Ten  years  ago  the  output  for  all  uses  was  under  a  million  units  : 
last  year  it  was  ever  25,000,000,  and  this  year,  despite  the  loss  of 
some  large  users,  it  would  be  higher  still.  They  used  every 
endeavour  to  attract  new  factories  to  the  locality,  and  he  was  glad 
to  say  that  several  very  large  users  were  carefully  considering  the 
question  of  establishing  works  in  their  area.  In  this  way  the 
department  was  an  indirect  benefit  to  the  borough  as  a  whole. 
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Mr.  Courens  then  referred  to  the  loss  the  undertaking  had  sus- 
tained during  the  year  by  the  removal  of  Mr.  Mackenzie,  the 
mechanical  superintendent  at  the  generating  station,  who  had 
accepted  a  position  at  Bow  with  the  Charing  Cross  Co.,  and  wel- 
comed Mr.  Allan,  his  successor.  He  thanked  all  members  of  the 
staff  for  their  loyalty  and  interest,  and  urged  them  always  to  place 
the  welfare  of  the  undertaking  above  their  own  private  interests. 
The  speech  was  received  with  many  expressions  of  goodwill,  which 
evidenced  the  good  feeling  existing  in  the  undertaking.  A  good 
musical  programme  enhanced  the  success  of  the  gathering. 

East  London  College  Engineers.— This  annual  function  took 
place  on  Saturday  last  at  the  Great  Eastern  Hotel,  and  proved  a 
most  enjoyable  function.  Dr.  J.  T.  Hewitt,  F.R.S.  (President  of  the 
Engineering  Society"),  was  in  the  chair,  and  was  supported  by 
Principal  Hatton  and  other  members  of  the  staff.  In  proposing 
the  toast  of  the  evening,  the  Principal  remarked  that  the  Imperial 
College  had  gained  the  largest  number  of  first-class  honours 
degrees  (internal)  in  engineering  in  the  London  University  since 
the  first  examination  in  1903,  and  the  East  London  College  came 
second  on  the  list  containing  all  the  other  Colleges  in  London. 

Inquiries.  —  A  correspondent  wants  names  of  actual 
makers  of  caps  for  small  incandescent  lamps.  Another  correspondent 
asks  for  the  names  of  English  and  foreign  makers  of  coil-winding 
machines,  for  winding  cotton-covered  copper  wire  on  spool,  bobbin, 
or  directly  on  core,  to  be  used  for  transformers,  dynamos,  gene- 
rators, kc. ;  and  to  be  complete  with  indicator. 

Electricity  in  mines. — The  Times  reports  that  Mr. 
McKenna  has  considered  the  objections  received  by  him  to  the 
proposals  made  last  May  of  special  rules  relating  to  the  installation 
and  use  of  electricity  in  mines.  "  He  is  advised  by  the  Depart- 
mental Committee  which  framed  the  rules  that  certain  modifica- 
tions to  meet  the  objections  may  properly  be  made,  and  he 
understands  that  these  modifications,  which  are  embodied  in  an 
amended  print,  are  accepted  by  all  the  owners'  associations 
throughout  the  kingdom  from  whose  members  objections  were 
received.  The  rules  will,  therefore,  be  re-proposed  in  the  new  shape 
in  pursuance  of  Sec.  54,  Sub-sec.  (2),  of  the  Coal  Mines  Regula- 
tion Act,  1887.  They  will  become  established  at  the  mine  of  any 
coal-owner  who  does  not  object  to  them  within  20  days  after  their 
receipt  by  him." 

Firemen's    Coujrress     in    St.     Petersburg.  —  On 

May  25th-28th  next  there  will  be  an  International  Congress  of 
Firemen  at  St.  Petersburg,  together  with  an  exhibition  of  fire 
prevention  and  salvage  service  apparatus.  Particulars  can  be 
obtained  from  the  Committee  of  Organisation,  St.  Petersburg, 
Mokhowaja  5. 

The  Dundee  B.A.  Meeting".— This  year's  meeting  of  the 

British  Association  takes  place  at  Dundee  from  September  4  th  to 
11th,  with  Prof.  W.  E.  Schafer,  F.R.S.,  as  president.  Section  A  will 
have  as  its  chairman  Prof.  H.  L.  Callendar,  while  Prof.  A.  Barr  will 
preside  over  the  proceedings  in  Section  G  (Engineering), 


OUR    PERSONAL    COLUMN. 

The  Editors  inritfi  plectrical  engineers,  whether  connected  unth  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Oflicials. — The  St.  Anne's  Council  has 

decided  to  grant  an  increase  in  salary  to  Mr.  J.  H.  Clothier,  elec- 
trical engineer,  by  £25  per  annum,  making  £325. 

The  Bradford  Electricity  Committee  at  a  special  meeting  lield 
on  Thursday  last  week  interviewed  three  candidates  for  the  jjust 
of  commercial  assistant  in  the  electricity  department,  .ind,  ;is  a 
result,  Mr.  John  E.  Schofield,  sales  engineer  to  the  Yorkshire 
Electric  Po%er  Co.,  has  been  appointed  to  the  position.  Mr. 
Schofield  has  been  engaged  with  that  company  for  the  past  three 
years,  during  which  time  he  has  been  responsible  for  inducing  a 
large  number  of  power-users,  such  as  owners  of  texti''e  mills, 
engineering  works,  and  collieries,  in  the  company's  area,  to  adopt 
electric  driving.  He  had  previously  held  appointments  under  the 
Huddersfield  Corporation  and  the  Stalybridge,  Hyde,  Mossley,  and 
Dukinfield  Tramways  and  Electricity  Board,  and  was  also  for  some 
time  principal  engineer  to  Messrs.  Gibbings  &  Chauntler,  consulting 
engineers.  In  his  new  position  he  will  have  charge  of  the  business 
development  branch  of  the  department's  operations,  while  Mr. 
J.  H.  Schnaurer  (late  assistant  engineer  in  the  department)  has 
been  promoted  to  the  position  of  deputy  city  electrical  engineer, 
vacated  by  Mr.  H.  S.  Ellis  on  his  leaving  to  take  up  the  position 
of  borough  electrical  engineer  at  South  Shields. 

Our  Durban  correspondent  states  that  on  January  27th  Mr.  J.  H. 
Gyles,  electrical  superintendent  at  the  Durban  Corporation  power 
station,  was  the  recipient  on  the  eve  of  his  marriage  to  Miss 
Cobbledick,  also  of  Durban,  of  a  canteen  of  cutlery  and  a  cake 
basket  from  his  colleagues  in  the  electrical  department  with  whom 
he  has  been  associated  for  the  past  10  years.  The  presentation  was 
made  by  Mr.  John  Roberts,  borough  electrical  engineer. 

The  Willesden  Electricity  Committee  reports  having  received  the 
resignation  of  Mr,  J.  G.  Bbuck,  iha  electrical  engineer.  It  has 
also  received  the  resignation  of  Mk.  L,  I*,  Bicjckll,  chief  distri- 
butinii  enffinw*-,  dnd  to  AU  thii  petition,  MR.  F,  D,  BAlMttAW  Hm 


been  appointed  at  a  salary  of  £120,  with  apartments  at  the  sub- 
station. 

The  Liverpool  Corporation  has  appointed  Mr.  John  Hamilton, 
of  the  Glasgow  Corporation  electricity  department,  as  an  assistant 
engineer  in  the  electric  supply  department. 

.  Tramway  Officials. — The  Tiight  Railways  Committee  of 
the  Southend-on-Sea  T.C.  has  increased  the  salary  of  Mr.  A.  C. 
Johnson  from  £200  to  £220  per  annum,  with  subsequent  annual 
increments  of  £20  to  £300  at  the  discretion  of  the  Committee. 

Mr.  W.  Wilson,  who  has  been  in  the  employ  of  the  Camps  Bay 
Tramways  Co.,  has  been  appointed  chief  traffic  superintendent  to 
to  the  Port  Elizabeth  Tramways,  and  prior  to  leaving  he  was  pre- 
sented by  Mr.  Farquhar,  secretary  to  the  company,  with  a  gold 
watch. 

When  the  recommendation  of  the  Tramway  Committee  of  the 
West  Ham  T.C.  to  increase  the  salary  of  Mr.  F.  Eggington,  chief 
assistant,  from  £250  per  annum  to  £275,  rising  to  £300  a  year 
hence,  was  considered,  the  voting  was  equal,  20  members  voting  for 
the  increase  and  20  against.  Thus  the  matter  for  the  present  remains 
in  abeyance. 

General. — A  Cape  correspondent  writes :  Mr.  John 
Denham,  M.I.E.E.,  who  acted  as  Government  electrician  to  the  late 
Government  of  the  Cap.e  Colony  for  many  years,  is  being  trans- 
ferred to  the  Mines  Department  at  Johannesburg  under  the 
new  Union  Government.  Mr.  Denham  also  acted  as  local  represen- 
tative of  the  Institution  of  Electrical  Engineers.  Owing  to  so 
many  changes  and  transferences  in  the  Government  Post  Office 
and  Railway  Electrical  Departments,  the  local  section  of  the  Insti- 
tution of  Electrical  Engineers  has  been  completely  disorganised,  and 
it  is  feared  that  it  will  become  disbanded. 

Mr.  C.  H.  Wordingham,  M.I.C.E.,  superintending  electrical 
engineer  to  the  Admiralty,  has  been  elected  a  Fellow  of  King's 
College,  London. 

Indian  Evriincering  states  that  Mr.  A.  N.  Dixey,  assistant  tele- 
graph superintendent,  Great  Indian  Peninsular  Railway,  is  the 
superintendent  of  the  G.I.P.R.  new  electrical  department,  under  the 
locomotive  superintendent,  Parel,  Bombay,  and  Mr.  J.  P.  Rees  is 
the  electrician. 

The  Southport  Corporation  Tramways  and  Electricity  Employes' 
Social  and  Athletic  Society  has  presented  a  gold  watch  and  chain 
to  Mr.  John  Griffiths  in  recognition  of  his  services  as  secretary. 

The  Ossett  T.C.  has  appointed  Mr.  M(jttram,  gas  manager,  as 
electrical  adviser  to  the  Corporation  for  a  year. 

According  to  the  Times  the  King  has  sent  a  scarf-pin  to  Mr. 
L.  J.  Steel,  electrical  engineer,  of  Portsmouth  Dockyard,  in 
recognition  of  his  services  in  connection  with  the  preparation  of 
the  Medina  for  their  Majesties'  voyage  to  India. 

Obituary. —  Mr.    G.    E.    Pritchett. — We    regret    to 

record  the  death  of  Mr.  George  Edward  Pritchett,  F.R.I.B.A..  which 
occurred  at  his  residence  at  Bishops  Stortford,  on  Saturday  last, 
after  a  short  illness.  The  deceased  gentleman,  who  had  reached 
the  advanced  age  of  88  years,  had  made  many  friends  in  the  elec- 
trical world,  in  which,  though  an  architect  by  profession,  he 
played  an  interesting  part  in  the  early  pioneering  days  of  electric 
lighting  in  London.  Between  20  and  30  years  ago,  with  one  of  his 
■  .sons,  Mr.  G.  E.  B.  Pritchett  (now  one  of  the  managing  directors  of 
Pritchetts  ^^  Gold),  he  started,  as  G.  E.  Pritchett  &  Co.,  an  electric 
light  station  at  Black  Horse  Yard,  Rathbone  Place.  This  was 
equipped  with  Brush  series  arc  machines  giving  supply,  on  the 
series  arc  lamp  system,  to  a  large  number  of  shops  and  business 
premises  in  Oxford  and  Regent  Streets  and  neighbourhood,  by 
means  of  overhead  wires.  The  station  was  also  equipped  with  the 
first  two  Mordey  alternators  ever  made,  supplying  A.c.  at  2,000  volts. 
The  undertaking  was  the  second  electrical  distribution  schemecarried 
out  in  London,  the  Grosvenor  Gallery  installation  having  preceded  it 
by  a  couple  of  years.  The  Black  Horse  Yard  station  was  sold  to  the 
Metropolitan  lileotric  Supply  Co.  a  few  years  later,  when  the 
Electric  Lighting  Act  of  JS8S  waf.  introduced,  and  it  was  run  by 
that  company  for  .^omc  time.  It  now  forms  a  distributing  station 
in  connection  with  the  Marylcbone  municipal  electric  supply 
system.  Some  14  or  15  years  ago  the  deceased  gentleman  retired 
froni  his  architectural  profession,  and  since  then  he  has  been  taking 
a  special  interest  in  electrical  matters,  particularly  in  X-ray 
work.  He  was  an  original  member  of  the  Rdntgen  Society,  an 
Associate  Member  of  the  I.E.E.,  and  a  Fellow  of  the  Society  of 
Antiquar-'es.  This  journal  has  lost  in  Mr.  Pritchetts  one  of  its 
oldest  and  most  constant  readers,  for  he  had  been  a  subscriber  to 
the  Electrical  Review  from  the  beginning  (40  years  ago  this 
year)  up  to  the  time  of  his  death,  and  a  complete  set  of  our  volumes 
from  No.  1  to  No.  tj9  are  in  his  library  at  Bishop's  Stortford. 

Col.  G.  E.  Gouraud. — The  Times  contains  a  notice  of  the  death, 
which  occurred  on  February  17th,  at  Vevey,  Switzerland,  of  George 
Edward  Gouraud,  C.M.H.,  Colonel,  late  of  the  U.S.  Army,  at  the 
age  of  70  years.  The  name  of  Col.  Gouraud  will  be  familiar  to 
many  of  our  readers  as  that  of  Edison's  representative  on  this  side 
of  the  Atlantic  some  years  ago. 

Dr.  Osborne  Reynolds.  F.R.S. — We  regret  to  record  the  death 
of  Dr.  Osborne  Reynolds,  Emeritus  Professor  of  Engineering  at 
Manchester  University,  which  occurred  at  Watchett,  Somerset, 
where  he  had  resided  since  he  retired  from  the  acting  professorship 
six  years  ago.  Dr.  Reynolds  was  born  in  1842.  Among  other 
important  work  carried  out  by  him  was  the  organisation  and 
arrangement  of  the  Whitworth  Laboratories  at  Owens  College. 

Mr,  J.  Hoi,nRoN.--The  death  occurred  on  February  23rd.  of 
Mr.  John  Hokhon,  who  had  for  many  year*  been  in  businetts  as  an 
electrical  engincor  in  MKrkct  Plu^eo,  ▲«hb7-de-lii-?.ouoh.  H«  wm 
66  yaari  of  agt. 
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THE   SYDVARANGER   IRON   MINES   IN   NORWAY. 


TllK  most  iioi'Lljcrii  j)r(niiice  of  Norway  is  Firiiiiarkcii,  which 
extends  from  Tromso  to  the  Kussian  frontier  to  the 
nortli  of  Finland,  and  covers  an  area  corresponding  to  al)OUt 
one-seventh  of  that  of  the  whole  conntry  (124,11)5  s(|.  m.), 
Finmarken    is     very     thinly    i)eopled,    and   its    ])Opulation 


Fig.  1. — Concentrating  Plant  and  Power  Station 
Buildings,  Kirkenas. 

represents  only  one-seventieth  of  the  whole  population,  which 
is  only  natural  on  account  of  its  northern  latitude,  the  latter 
reaching  to  71°  11'  X. 

The  Sydvaranger  Iron  Mines  are  situated  at  the  bottom 
of  the  Varanger  fiord,  which  is  the  most  easterly  of  the 
immense  number  of  fiords  in  Finmarken,  and  if  the  map  be 
consulted  it  will  be  found  that  the  exact  latitude  of  the 
mines  is  Gt)°  40'  N.  They  were  discovered  in  li)02  by  a 
party  who  were  prospecting  for  copper,  but  struck  iron 
instead.  A  Norwegian  merchant,  Mr.  Anker,  was  the 
leading  spirit,  and  he  at  once  started  trial  works  with  the 
view  of  ascertaining  the  extent  of  the  deposits,  with  the 
result  that  the  Aktieselskabet  Sydvaranger  was  formed  in 
1904  with  a  capital  of  £66G,G67. 

The  magnitude  of  the  capital  is  sufficient  to  show  that  the 
deposits  in  question  were  not  going  to  be  dealt  with  in  a 
small  way,  and,  in  fact,  according  to  the  original  estimate, 
the  annual  output  was  calculated  at  GOO, 000  tons  of  concen- 
trates and  briquettes.  Owing  to  various  unforeseen  diffi- 
culties these  anticipations  have  not  been  fully  realised,  for 
which  reason  the  company  have  been  obliged  to  secure 
additional  capital  in  order  to  carry  out  the  original  plans  to 
their  full  extent. 

The  results  of  the  company's  activity  up  to  the  present 
are,  however,  the  completion  of  a  concentrating  and 
briquetting  plant  with  a  capacity  of  about  300,00(»  tons 
per  year,  which  started  operations  in  the  autumn  of  11)10, 
and  as  a  further  and  not  less  satisfactory  result,  it  may  be 
mentioned  that  a  small  town  with  a  population  of  2,000  has 
grown  up  at  the  shipping  jwrt,  Kirkenas,  with  a  truly 
American  speed. 

In  spite  of  the  high  latitude  the  climatic  conditions  are 
by  no  means  intolerable,  although  the  average  temperature 
during  seven  months  of  the  year  is  below  zero,  and  may 
occasionally  drop  as  low  as  80°-40°  F.  below  zero.  In  July 
and  August  it  is  more  than  50°  F.,  and  rises  occasionally 
even  to  70°-80°  F.  The  most  extraordinary  feature  is,  how- 
ever, this  :  tliat  Kirkeniis  is  practically  an  ice-free  port, 
wliile  Christiania,  for  instance,  which  is  situated  about 
9  degrees  further  to  the  south,  is  only  kept  open  by  means 
of  ice-breakers. 

The  dei)osits  cover  an  area  of  about  3,500  acres,  and  the 
ore  occurs  in  lodes,  which  are  up  to  GOO  ft.  wide,  the  length 
varying  from  1  mile  downwards. 

The  geological  formation  of  the  territory  is  of  volcanic 
origin,  and  the  iron  ore  occurs  in  granite  gneiss.  The  total 
quantity  of  ore  has  l)een  estimated  to  amount  to  1,000 
million  tons  to  a  depth  of  100  metres,  of  which  400  millions 
are  accounted  for  in  the  Bjornevands  jNIines,  which  are  the 


most  important  of  the  various  deposits,  and  are  situated  at 
tlie  centre  of  the  territory,  al>out  5  miles  from  Kirkenas. 
These  are  the  firrft  tfj  be  exploiied,  and  then-  are  hhAM  50 
million  tons  which  can  be  extracted  by  quarry  in;:.  The  ore 
is  chiefly  a  low-grade  ore,  holding  from  34  to  37  per  cent,  of 
iron,  although  there  are  also  some  4  million  tons  of  ore  at 
the  lake  of  Oernevand  of  a  content  of  52-5:5  p<.T  f;ent.  of 
iron. 

These  mines  are  connected  with  the  port  of  Kirkenas  by 
means  of  a  railway,  which  is  almost  the  only  f^art  of  the 
whole  plant  not  worked  by  means  of  electricity. 

The  locomotives  employed  are  of  the  s<j-called  fireless 
type,  which  are  operated  by  means  of  steam  of  200  lb.  pres- 
sure, the  charging  l)eing  effected  from  a  stationary  Ixjiler 
plant.  The  ore  on  the  surface  at  Bjornevand  represents  a 
whole  mountain,  which  has  been  laid  out  in  five  benches  at 
a  height  of  about  G5  ft.  The  drills  used  are  the  Ingersoll 
rock  drills,  which  are  worked  by  meaus  of  electricity,  and 
are  capable  of  boring  vertical  holes  to  a  depth  of  11 
yards. 

One  may  get  an  idea  of  the  scale  on  wliich  the  work 
is  carried  out,  when  it  is  mentioned  that  G5,000  tons  of  ore, 
or  a  trifle  more  than  the  gross  tonnage  of  both  the  Lusitania 
and  the  Mauretania,  have  been  blasted  in  a  single  operation. 

For  loading  the  broken  ore  on  the  railwav  trucks,  Marion 
steam  shovels  of  a  capacity  of  DO  tons  an  hour  are  used. 

From  the  quarry  the  ore  is  carried  on  flat  cars  with  loose 
10-ton  buckets  to  the  preliminary  crushing  plant  in  the 
vicinity,  where  the  ore  is  crushed  by  means  of  an  Allis- 
Chalmers  gyratory  crusher  to  a  size  of  10  in.  or  less.  This 
crusher  is  driven  by  a  motor  of  250  h.p.,  for  which  the 
energy  is  supplied  from  the  central  ])ower  station  at  Kirkenas. 
The  consumption  of  power  at  full  load  varies  from  IGO  to 


Fig.  2.— Grondahl  Magnetic  Separator. 

170  w.v.  After  having  been  crushed,  the  ore  is  conveyed  by 
moans  of  a  3G-in.  belt  through  a  tunnel  to  a  nun.ber  of  bins 
on  the  side  cf  the  hill,  which  are  capable  of  holding  4,000 
tons  of  ore. 

These  bins  are  built  on  the   solid  rock,  and  from  them 
six  railway  trucks  of  a  capacity  of  45  tons  each  can  be  filled 
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lit  a  time,  by   moans    of  which  the  oro  is  carried   to  the 
plant  for  concentration  and  briqnetting  at  Kirkenil?. 

The  buildings  of  this  plant  are  \ery 
Hirge,  and  cover  at  the  present  time  an 
aresv  of  1 7.000  sq.  ra.  ;  \vhen  they  are 
completed  this  will  be  increased  by 
5,000  sq.  m.,  making  in  all  i'2,000  m.^ 

A  view  of  the  buildings  is  shown  in 
fig.  1 ,  nnd  as  will  be  seen,  they  have 
been  built  on  an  incline  so  as  to  allow 
of  the  ore  being  subjected  to  the  various 
pnx^esses  in  succession  by  gravitation. 
The  whole  plant  has  been  built  according 
to  the  Grondahl  wet  system,  and  it  has 
been  divided  into  20  separate  working 
noits,  of  which  12  are  in  operation  at 
present.  According  to  the  estimate  the 
•capsvcity  of  each  unit  is  800  tons  per 
24  hours,  and  the  whole  plant,  when 
•completed,  will  thus  be  able  to  treat 
3,t>00  tons  per  diem. 

Each  of  the  aforesaid  units  consists  of 
■an  ore  bin  at  the  top,  from  which  the 
ore  passes  to  a  Hadfield  jaw  crusher. 
By  means  of  a  conveying  belt,  it  is 
<Mirrieti  to  a  distributing  bin.  and  further 
through  two  ball  mills,  fed  automatically, 
and  through  two  sets  of  Grondahl  separators,  two  tube  mills, 
and  finally  through  two  sets  of  tinishing  tandem  separators, 
after  which  the  concentrates  are  collected  in  settling  tanks. 

The  various  parts 
of  the  plant  are 
arranged  in  a  series 
of  terraces,  one  for 
each  class  of  ma- 
chinery, a  n  d  the 
whole  treatment  of 
the  ore  being  carried 
oat  on  the  gravita- 
tion principle,  it 
follows  that  the  ore 
passes  quite  me- 
-chanically  from  one 
part  of  the  ma- 
chinery to  the  other, 
assisted  by  the  flow 
of  water. 

Passing  from  the 
ore  bins  at  the  top, 
the  crude  ore  is  re- 
duced by  means  of 
the  Hadfield  crusher 
to  a  size  of   about 

2  in.,  after  which  it  is  carried  to  the  distributing  bins,  which 
are  placed  above  the  ball  mills  (fig.  8). 


lined  with  chilled  cast-iron  bars,  which  form  a  corrugated 
surface.     The  mills  are  charged  with  4  tons  of  steel  or  cast- 


FiG.  4.— Grondahl  Magnetic  Separatoes. 


Fig.  5.— Tube  Mills.  . 

The  latter  are  of  the  Grondahl  type,  and  are  sujiplied  with 
automatic  feeders.     They  are  made  from  cast-iron  cylinders 


Fig.  3.— Distributing  Bins  and  Ball  Mills. 

iron  balls,  by  means  of  which  the  ore,  with  the  assistance  of 
water,  is  ground  to  a  size  of  about  20  mesh,  and  they  are 
each  driven  by  a  separate  electric  motor.     The  mills  have  a 

working  capacity  of 
ir)0  to  200  tons  of 
ore  per  24  hours, 
and  the  power  re- 
quired varies  be- 
tween 50  and   100 

H.P. 

Having    passed 

the   ball   mills,  the 

concentrates,  which 

now  represent  a  mass 

resembling     pulp, 

proceed    to    the 

Grondahl    patent 

magnetic  separators, 

of  which  fig.  2  gives 

an    illustration, 

while  the  whole  set 

of  separators   is 

shown  in  fig.  4.  The 

separators     are 

arranged  in  tandem, 

and  the  brass  drums 

are  34  in.  long,  their  diameter  being  28  in.     The  drums 

rotate  around  a  fixed  system  of  electromagnets  of  alternating 

polarity,  the  lowest   point  of  the  same 

being  about  h  in.  above  the  water  level 

in  the  weir  box. 

In  order  to  get  rid  of  the  bulk  of  the 
non-magnetic  slimes,  the  ore  may  be 
passed  through  a  slime  box  before  being 
charged  into  the  separator. 

The  pulp  passes  under  the  rotating 
drum,  which  encloses  a  magnet  with 
specially-designed  iiole-pieces.  and  it  is 
tiius  not  fed  directly  on  the  drum,  but 
is  brought  under  the  magnetic  influence 
by  the  flow  of  water  from  the  ball  mills 
into  the  weir  1k)x.  During  its  passage 
the  pure  magnetite  of  the  ore  is  drawn  by 
the  magnets  out  from  the  water,  adheres 
to  the  drum  and  is  carried  round  to  the 
limit  of  the  magnetic  field,  where  it  is 
swei^t  off  by  a  spray  of  water,  the  tailings 
being  carried  off  to  the  dumps. 

Having  passed  the  first  of  the  tandem 

separators,   it  is  quite  possible  that  the 

concentrates    may    lune    carried     with 

them  some  of  the  non-magnetic  particles,  and  for  this  reason 

the  process  is  repeated  in  the  second  separator,  so  as  to  get 
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rid  of  all  unnecessary  matters,  and  thus  incruaso  the  iron 
content,  liotli  separators  are  capable  of  dealing  with  more 
than  ]')()  tons  of  com-entrates  per  24  hours. 

They  are  helt-drivcn  liy  :i  motor,  and  the  power  which  is 
required  for  nia<iiieLisin<(  pinixisos  amounts  to  H  amperes  at 
220  volts  for  each  separator. 

From  the  separators  the  pulp  passes  to  the  tul)e  mills 
(fi<^.  .")),  whi(;h  are  not  an  essential  part  of  the  machinery  for 
this  pi-ocess,  but  are  necessary  for  the  Sydvaranj^'er  oi'e  on 
account  of  its  fine  granulation,  which  necessitates  a  regrind- 
ing  of  the  ore.  After  lia\ing  passed  the  first  set  of 
separators,  the  concentrates  hold  up  to  55  per  cent,  of  iron. 
J}ut  having  been  ground  in  the  tube 
mills  and  treated  l)y  a  finishing  set  of 
separators  exactly  like  those  described 
above,  the  content  of  the  final  pro- 
ducts is  brought  up  to  C.!*  per  cent,  of 
iron.  The  concentrates  are  finally  carried 
to  settling  tanks,  the  number  of  which  is 
six.  Each  of  these  is  capable  of  holding 
3,000  tons.  When  the  water  has  been 
drained  off,  the  tanks  are  em])tied  by 
means  of  grab  buckets,  and  the  con- 
centrates are  either  passed  to  the  bricpiet- 
ting  works  and  pressed  into  briquettes 
of  a  size  of  6  x  (>  x  2^  in.,  or  they  are 
subjected  to  a  drying  process  and  shipped 
as  fine  ore  or  "  slig,"  which  this  par- 
ticular brand  of  ore  has  l)een  called. 

The  only  available   waterfalls  in  the 
neighbourhood  of  the  mines  were  those 
of   the  Pasvik  River,   which  forms  the 
boundary    line     between    Norway     and 
Russia.      But   owing   to    various   diffi- 
culties  with  the  Russian    Government, 
the  company  had  to  abandon  the  idea 
of  employing  water-power,   and   had  to 
resort   to    steam   instead.       The   central   power    plant    is 
erected  at  Kirkeniis,  and  the  whole  plant,  when  completed, 
will   consist   of  the  following  parts  : — Three   steam  turbo- 
generators designed  for  three-phase  alternating  current  at  a 
pressure  of  800-S50   volts,  the   maximum  output  of  each 
being  0,750  h.p.  ;  one  steam  turbo-generator  for  three-phase 
alternating  current,  800-850  volts,  of  300  h.p.  ;  one  steam 


Co.,  of  St<x:kholm.     Kach  U^iler  has  a  hc-ating  surface  of 
5,;575  sq.  ft.,  and  the  pressure  is  IHO  lb.  [jer  s^j.  in. 

The  turbines  are  directly  connected  by  means  of  spring 
couplings  with  the  2,100-Kw.  generators,  which  are  pro- 
\  ided  with  direcL-coui»led  exciters,  and  run  at  a  sj>eed  of 
1,500  H.i'.-M.  The  results  of  the  tests  of  the  electric  plant 
were  as  follows  : — 


Output  of  generator,  KW. 
Steam  per  KW.-hour,  lb. 
Auxiliary  machines,   KW. 

Net  KW.  

Lb.  coal  per  net  KW.-hour 


2.13.V 

2.H0 

\r, 

16'«l 

»r, 

.52 

2.079 

2.088 

I'J.^ 

1-91 

The  Lighting  of  Machine  Shops  (see  page  :U8). 
Fig.  1. — Effect  of  Shades  at  Different  Angles. 

turbo-generator  for  continuous  current,  220  volts,  275  n.r.  ; 
and  four  centrifugal  pumps,  directly-driven  by  motors  with 
tliree-pluise  alternating  current,  each  pump  possessing  a 
capacity  of  1,G(>0  gallons  per  minute  with  280  ft.  head. 
The  boiler  plant  will  consist  of  seven  Babcock  &  Wilcox 
boilers  with  superheatei"s,  mechanical  stokers  and  three 
240-tul)e  economisers.  Five  of  the  boilers  have  been 
installed,  and  two  of  the  above-mentioned  large  generators, 
for  the  working  of  which  two  boilers  are  designed  for  each 
generator,  while  one  boiler  is  kept  in  reserve.  The  whole 
plant  has  been  delivered  by  the  l)e  Laval  Steam  Turbine 


Fig.  G  — Electricallt-Driven  Wharf  Cranes. 

The  necessary  coal  for  the  plant  is  carried  by  means  of  an 
aerial  ropeway  either  from  the  ships  directly  or  from  the 
stores  at  the  quays,  and  delivered  to  a  stock-pile  in  front  of 
the  power  plant.  From  the  central  station  the  energy  is 
transmitted  to  the  concentrating  plant,  to  the  mines,  and  to 
all  other  places  where  it  may  be  required,  as,  for  instance, 
for  lighting  purposes  at  Kirkeniis,  Arc. 

The  tracks  to  the  quay  are  laid  at  a  height  of  nearly  50  ft. 
above  the  level  of  the  quay,  and  here  are  placed  two 
electrically-driven  cranes  with  a  lifting  capacity  of  12  tons 
each  (fig.  (i).  The  bridge  has  been  built  at  such  a  height 
so  as  to  enable  12,000-ton  steamers  to  be  loaded.  It 
requires  a  time  of  about  five  minutes  for  each  crane  to  lift  a 
loaded  bucket,  to  carry  it  fm-ward  above  the  ship,  to  lower 
and  to  empty  it  into  the  hold  and  place  it  l)ack  on  the  car. 

Being  worked  day  and  night,  both  cranes  can  manage  to 
load  a  quantity  of  from  4.000  to  4.800  tons  of  ore  daily. 

For  the  discharging  of  coal  there  is  a  separate  quay, 
1(!5  ft.  long,  equipped  with  rails  and  a  crane,  also 
electrically  driven,  capable  of  dealing  with  800  tons  per 
24  hours.  The  aerial  ways,  by  means  of  which  the  coal  is 
distributed  to  the  various  places,  are  capable  of  carrying 
40  tons  each  per  hour. 

In  conclusion,  it  may  be  stated  that  no  mines  have  ever 
been  started  with  such  a  comjilete  equipment  from  the  very 
beginning  as  the  Sydvaranger  Mines,  ami  the  extensive  use 
which  has  been  made  of  electric  power  for  nearly  all  purposes 
shows  that  electricity  has  gained  such  a  firm  footing  in  the 
mining  industry  that  it  has  become  altogether  intlispensable. 
Even  for  lighting  purposes  it  holds  its  own  at  Sydvaranger, 
and  that  in  the  face  of  two  such  formidable  competitoi-s 
as  the  midnight  sun  in  summer  and  the  aurora  borealis  in 
the  winter. 


Electric  Smeltinfr  in   Sweden. — The  Stora    Koppar- 

bergs  Bergslags  Co..  of  Falun,  which,  a  few  years  ago,  introduced 
a  700-H.P.  electric  furnace  of  the  Elektrometall  type,  is  now 
reported  to  have  acquired  a  licence  for  the  use  of  the  type  of 
furnace  devised  by  Dr.  Helfenstein,  of  Vienna.  It  is  proposed  to 
erect  furnaces  of  12.000  H.P.  for  the  extraction  of  iron  from  ore. 
the  plant  to  be  brought  into  operation  in  the  autumn. 
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THE    LIGHTING    OF    MACHINE    SHOPS. 


Attkxtiox  lias  been  frequently  directed  to  the  important 
influence  which  adequate  lightinij  has  upon  the  efficiency 
when  large  machine-shop  operations  are  carried  out,  and 
this  has  been,  and  is,  one  of  the  arguments  in  favour  of  the 
adoption  of  an  electric  system  of  power  driving  in  the  shop. 


considerable  number  of  points,  spaced  at  greater  or  less 
distances  apaii,  according  to  the  light  intensity  which  is 
recpiired  at  the  point  of  minimnm  illumination,  and  the 
variation  between  the  maximum  and  minimum  limits  which 
is  permissible.  In  this  connection  the  candle-power  of  the 
lamp  itself  is  not  the  only  consideration.  Due  account  has 
to  be  taken  of  the  way  in  which  the  light  has  to  be  distri- 
buted, and  the  area  over  which  the  light  is  incident.  Speaking 


F16.  2.— Bad  Lighting. 


Fig.  3. — Corkect  Lighting. 


Quit«  apart  from  the  advantages  which  electric  motive  power 
offers  in  connection  with  the  convenient  arrangement  of  the 
tools  and  scientific  splitting-up  of  the  power  demand  into 
appropriate  groups,  it  has  become  recognised  that  efficiency 
has  been  very  largely  increased  by  the  clearing  away  of 
overhead  shafting  and  belting,  which  formed  obstructions 
to  the  good  and  uniform  lighting  of  machine  shops,  both 
during  daylight  hours  and  during  hours  of  artificial  lighting. 
It  should  be  pointed  out,  by  the  way,  that  such  clearing 


Manchester  University  :  John  Hopkinson  Dynamo  Room  (see  pape  349) 


away  of  overhead  obstructions  materially  increases  the  hours 
during  which  natural  daylight  could  be  used. 

When  artificial  lighting  becomes  necessary,  the  question 
of  the  best  arrangement  of  lighting  units  becomes  a  very 
important  one,  and  it  is  nowadays  usual  to  pay  atten- 
tion in  a  greater  or  less  degree  to  the  question  of  good 
illumination.  In  considering  this  problem,  it  is  the  custom 
within  economical  limits  to  divide  the  lighting  units  into  a 


in  general  terms,  it  may  be  said  that  the  foot-candle 
intensity  for  an  ordinary  machine  shop  should  be  about  unity, 
this,  however,  being  increased  if  the  operations  require 
minute  attention,  or  where  special  conditions  exist.  For 
example,  in  the  drawing  office  a  light  intensity  of  eight 
is  not  too  much,  the  pattern  shop  should  have  an  intensity 
of  about  three,  and  for  fine  work,  such  as  engraving, 
the  intensity  should  be  about  10  ft.-candles.  For 
general  illumination  in  a  factory  where  additional 
special  illumination  for  each  machine 
or  bench  is  provided,  the  intensity 
may  be  one-and-a-half,  while  the  local 
bench  illumination  should  be  about 
four.  If  no  local  illumination  is  pro- 
vided, it  should  be  the  aim  of  the 
electrical  engineer  to  provide  a  uniform 
illumination  of  the  order  of  4  ft.-candles 
intensity. 

The  subject,  however,  does  not  end 
with  the  ouestion  of  general  or  local  in- 
tensity  of  illumination,  but  the  question 
of  direction  has  also  to  be  considered. 
Light  may  be  provided  of  the  proper 
intensity,  and  spread  in  a  satisfactory 
manner,  but  owing  to  the  exigencies  of  the 
work  which  is  being  done  and  the  position 
of  the  operator,  it  may  be  found  that  the 
actual  effect  upon  the  operating  efficiency 
is  not  so  good  as  was  anticipated.  For 
this  reason  the  question  of  shading  becomes 
of  very  great  importance.  Perhaps  a  con- 
crete instance  will  do  more  to  explain 
this  point  than  a  good  deal  of  theoretical 
argument,  and  this  is  sujjplied  in  the 
illustrations  annexed.  Fig.  1 .  p.  347,  shcnvs  a  photometric  sheet 
of  some  steel  reflectors  made  by  the  Holophane  Co.,  of  Newark, 
Ohio,  U.S.A.,  the  curve  a  representing  the  distribution  of 
light  given  by  the  top  shade  figured  ;  b  that  of  the  mid<lle 
shade  :  and  c  of  the  lowest  one,  as  tested  with  a  OO-watt, 
lio-volt  clear  metal-filament  lamp  taking  ri8  watts  per 
c.p.  It  will  be  seen  that  even  with  the  slight  divergences 
of  the  axis  of  the  shade  from  the  vertical,  a  totally  different 
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distribution  curve  is  given  in  each  of  the  three  cases,  and  this 
opens  up  considerable  possibilities  in  the  directing  of  light  in 
fonnection  with  machine-shop  operations.  The  importance 
of  this  point  will  be  understood  when  it  is  realised  that  the 
influence  of  reflector  equipment  and  the  need  of  mrefuliy 
selected  suitable  types  of  reflectors  for  industrial  requirements 
surh  as  mills,  factories,  foundries,  machine-shops,  kc,  is 
fully  as  vital  as  in  every  other  class  of  lighting  service,  and 
fx-rhaps  more  so.  The  need  for  the  proper  shading  of  the  lijrht- 
ing  sources  is  often  as  important  as  the  attainment  of  correct 
font-candle  intensity  on  the  work,  and  figs.  2  and  ;^>  illustrate 
very  forcibly  the  glare  effect  from  bare  lamps  and  the 
improved  illumination  from  good  reflectors.  In  the  former 
case,  the  lamp,  although  correctly  jilaced,  threw  the  light 
directly  into  the  eyes  of  the  operator  and  made  his  work  on 
the  slotting  machine  extremely  difficult  and  fatiguing.  The 
application  of  the  shade,  however,  had  the  effect  both  of 
shading  the  operator's  eyes  and  of  throwing  the  light  with 
increased  intensity  upon  the  work..  The  reflector  used  was 
an  angular-type  Holophane  d'Olier  steel  reflector,  like 
those  shown  in  fig.  1,  but  of  suitable  size  to  suit  the  standard 
cirbon  lamp. 

In  many  respects  factory  and  machine-shop  lighting  has 
not  yet  reached  finality  in  this  country,  and  it  would  almost 
seem  as  if  factory  designers  had  not  realised  that  a  careful 
study  of  illumination  problems  was  a  directly  useful  piece  of 
work,  and  not  simply  a  fad.  When  this  fact  eventually  is 
appreciated — a  process  which,  unfortunately,  may  take  some 
time — many  of  the  anachronisms  which  at  present  exist  in 
our  industrial  establishments  will  be  done  away  with.  At 
the  present  time  electric  lighting  has  been  widely  adopted 
for  factory  uses,  and  is  highly  appreciated  ;  but  it  is  not  too 
much  to  say  that  its  advantages  are,  in  many  cases,  being 
thrown  away  owing  to  the  lack  of  knowledge  or  interest  of 
those  responsible  for  the  equipment. 


NEW    ELECTRICAL    LABORATORIES    OF 
MANCHESTER    UNIVERSITY. 


To-day  the  new  Physical  and  Electrotechnical  Laboratories 
of  the  University  will  be  opened  by  Prof.  Arthur  Schuster, 
who  held  the  chair  of  Physics  from  1888  to  1007,  and 
designed  the  original  equipment  of  the  Physical  Institute. 
On  his  retirement  Prof.  Rutherford  was  appointed  to  the 
chair  of  Physics,  and  Dr.  Beattie,  who  had  been  in  charge  of 
the  Electrical  Engineering  Department,  continues  in  that 
position.  The  extensions  have  been  necessitated  by  the 
steady  increase  in  the  numbers  of  research  students  and  by 
the  use  of  large  quantities  of  radio-active  substances,  the 
radiation  from  which  disturbs  electrical  measurements  in 
adjoining  rooms,  and  the  Council  decided  to  provide  new 
premises  entirely  for  the  Department  of  Electrical 
Engineering. 

The  new  Electrical  Engincei'ing  Laboratories  are  not 
actually  larger  than  those  formerly  occupied,  but  are  more 
conveniently  subdivided  and  arranged;  a  separate  workshop, 
batteiy  room,  lecture  room,  and  research  rooms  have  also 
been  provided,  and  the  department  as  a  whole  has  been  con- 
siderably enlarged.  The  laboratories  are  also  advantageously 
situated  for  easy  intercourse  with  a  number  of  related  depart- 
ments. The  new  building  includes  on  the  first  floor  a 
number  of  small  rooms  for  physical  research,  and  a  glass- 
blower's  workshop,  the  latter,  with  the  tinsmith's  workshop 
below,  serving  the  needs  of  the  University  in  general.  The 
electrotechnical  laboratories  occupy  the  ground  flooi',  where 
they  are  conveniently  grouped  round  the  dynamo  room. 
They  comprise  direct-current  and  alternating-current 
rooms,  drawing  room;  workshop,  research  room,  switch- 
board room,  magnetic  testing  laboratory,  battery  room, 
private  research  room,  &c.,  with  a  lecture  room  on  the  first 
floor  specially  equipped  for  the  teaching  of  electrotechnics. 
Bare  wires  on  insulators  have  been  adopted  for  the  experi- 
mental cii-cuits.  A  600-A.H.  battery  has  been  installed,  in 
addition  to  the  smaller  battery  already  available  in  the  main 
physicB  department. 

The  equipment  of  the  dynamo  l^ouie  and  the  laboratoriw, 


both  old  and  new,  has  been  carried  out  by  Dr.  R.  Beattie, 
the  head  of  the  department.  The  number  of  students  in 
attendance  at  the  lectures  has  averaged  over  50  in  recent 
years,  and  the  increase  in  their  numl>ers  has  necewitated  the 
creation  of  a  demonstratorship,  to  which  Mr.  H.  Gerrard  has 
been  appointed.  Much  valuable  research  work  has  been 
carried  out  by  Dr.  Ikattie,  in  connection  with  applied 
magnetism  and  A.f .  measurements. 

We  give  on  the  opposite  page  a  view  of  the  interior  of  the 
John  Ilopkinson  dynamo  house,  which  forms  the  nucleus 
round  which  the  new  laboratories  have  been  built. 


NOTES  FROM   CANADA. 


[from  our  special  correspoxdent.] 


The  British  Columbia  Electric  Railway  (Jo.  intends  to  make 
some  very  large  extensions  to  its  plant  this  year.  One  of 
the  existing  generating  stations  has  a  plant  of  about 
50,000  H.P.,  and  it  is  proposed  to  increase  this  to 
85,500  H.p.  The  company  has  also  an  auxiliary  steam  plant, 
the  capacity  of  which  it  intends  to  increase  from  12,000  h.p. 
to  20,000  H.P.  Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  it  is 
understood,  are  to  make  three  generators  which  will  be 
driven  by  three  water  turbines  of  14,000  h.p.  each.  By 
the  end  of  1912  the  company's  available  power  will  thus  be 
105,000  h.p.  ;  about  £200,000  will  be  spent  on  these 
extensions.  Proposed  future  work  indicates  that  the  total 
power  will  approach  200,000  H.P. 

The  Western  Canada  Power  Co.,  whose  generating  station 
is  at  Stone  Falls,  B.C.,  have  put  into  operation  one  of  the 
largest  units  so  far  installed  in  Canada,  with  the  exception 
of  those  at  Niagara  Falls.  Two  units  are  to  be  erected  of 
1.3,000  H.p.  each:  the  head  of  water  for  the  turbines  is 
110  ft. 

The  question  of  enlarging  the  Welland  Canal  which  runs 
from  Lake  Erie  to  Lake  Ontario,  practically  parallel  to  the 
Niagara  River,  is  under  consideration  by  the  Dominion 
Government.  The  idea  is  to  make  it  ix)ssible  for  ocean- 
going vessels  to  pass  through  the  canal. 

If  the  scheme  goes  through,  the  canal  will  almost  certainly 
be  in  such  a  manner  as  to  provide  the  maximum  amount  of 
water  power  consistent  with  satisfying  the  requirements  of 
navigation. 

It  is  more  than  probable  that  the  next  few  years  will  see 
a  great  opening  up  of  the  immense  territory  known  as 
New,  or  Northern,  Ontario.  Great  mineral  wealth,  fertile 
soil,  timber  lands  and  water  ^wwers  of  some  magnitude,  are 
among  the  attractions  of  this  region. 

In  the  past,  the  Dominion  Government  has  only  tried  to 
people  the  West,  with  the  result  that  the  older  Provinc.  s, 
such  as  Ontario  and  Nova  Scotia,  have  been  left  out  in  the 
cold.  Now,  however.  Federal  assistance  will  be  given  in 
the  matter  of  immigration,  and  in  other  ways,  to  every 
Province,  and,  as  an  outcome  of  this  encouragement,  the 
(iovernment  of  Ontario  })roix)ses  to  spend  £1.0<»(t,O00  on  the 
development  of  the  northern  jiarts  of  the  Province  which 
have  hitherto  been  practically  unheard  of.  This  money  will 
be  ex{>ended  on  the  makhig  of  good  roads,  development  of 
water  powers,  and  other  public  works. 


Letters     Stolen. — Messrs.    Bi-Metals,    Ltd.,    the 

proprietors  of  Tinol,  and  Messrs.  Neville  Williams  &  Co., 
of  SOa,  Southwark  Street,  S.E.,  inform  us  that  their  premises  were 
broken  into  on  the  evening  of  February  22nd,  and  all  the  letters 
were  stolen  from  the  letter  box.  They  will  be  extremely  obliged 
if  anyone  writing  to  them  on  or  about  that  date,  and  not  having 
received  an  answer,  will  kindly  furnish  a  copy  of  his  letter. 

Petrol-Electric    'Buses. — Messrs.   W.  A.    Stevens, 

Ltd.,  inform  us  that  they  secured  ordere  for  20  Tilling-Stevena 
petrol  •electric  'buses  for  the  Birmingham  and  ^lidland  Motor- 
Om&ib\]i  Co.,  Ltd..  Knd  for  lis  litnilM:  vthlolN  for  th*  GtMnock 
ud  Fort  GlMgow  Iraawayi  Co,  ..-■■-' 
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OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Evershed  &  Vipriioles,  Ltd.  (13,20(51— A  memorandum  of  satis- 
faction to  the  extent  of  f  14,000  (being  amount  issued)  on  February  1st,  191'2, 
of  trust  deeds,  dated  February  11th,  l',)02,  and  January  18th,  1901.  securing 
jEIB.OOO.  has  been  filed.  Issue  on  February  Srd,  1912,  of  £300  debentures,  part 
of  a  series  of  which  particulars  have  already  been  filed. 

Holsworthy  Gas  and  Electric  Suppb  Co.,  Ltd.— Debenture, 

and  as  collateral  security  thereto,  a  mortgage,  both  dated  January  27th,  1912. 
to  secure  loOO.  charged  on  the  company's  undertaking  and  property,  present 
and  future,  including  any  uncalled  capital  and  certain  land  and  premises  in 
Holsworthy,  Devon.     Holder  :  W.  Harris,  Ratherton,  Holsworthy. 

Concordia  Electric  Wire  Co.,   1-td.  (71.41(0 —Return  dated 

November  9th,  filed  November  14th.  1911.  Capital  £2,000  in  £1  shares.  All 
shares  taken  up.  £1  per  share  called  up  on  7  and  lOs.  per  share  on  l,99d. 
£1,003  10s.  paid.     Mortgages  and  charges:  Nil. 

Cane    Electric    Train wavs,    Ltd.    (.'54,r>S6').  —  Return    dated 

November  15th,  filed  November  23>'d,  1911.  Capital  £500,000  in  £1  shares. 
491.222shares  taken  up.  £91.222  paid.  £400,000  considered  as  paid.  Mort- 
gages and  charges  :  .£4v<l,500. 

Morris  k  Lister,  Ltd.  (202.2(58).— Particulars  of  £1.500  deben- 
tures, created  Februarv  7th.  1912,  tiled  pursuant  to  Sec  93  (3)  of  the  Com- 
panies' (Consoliilst'on)  Act,  1908.  the  amount  of  the  piosent  issue  being  £600. 
Property  charged  :  The  company's  undertakinR  and  inopevty.  present  and 
future,  including  uncalled  capital,  subject  to  first  and  second  debentures.  No 
trustees. 

Buenos  Avres  Port  and  City   Tramways,  Ltd.   (8.r,,427y-- 

Trnsv  deed  da'ted  January  26th,  1912  (supplementftl  to  trust  deed  dated 
June  10th,  1910),  to  secure  £850.000  extension  first  mortgage  bonds.  >'an''i"g 
pari  pnssu  with  an  issue  of  £1.50,000  like  bonds  secured  by  principal  deed. 
Property  charges:  Certain  concessions  nnd  benefits  thereof,  £8fi,000  debenture 
bonds  of  the  Buenos  Ayres  City  and  Suburban  Tramways,  Ijtd.  (ranking 
in  priority  to  previous  deeds*,  all  lands,  buildings  and  ri^'hts  and  casements 
over  land  and  other  prorerty  aciiuired  out  of  proceeds  of  this  issue  and 
companvs  undertaking  and  other  assets,  subject  to  said  trust  deeds.  Trustees: 
Beaver  Trust,  Ltd.,  I,  Queen  Victoria  Street,  E  C. 

Ea^t     India    Tramways  Co.,    Ltd.   (74.4.-.7).— Return   dated 

December  13th,  1911.  Capital,  £80,000  in  1.5.000  preferred.  35,000  ordinary  and 
30,000  deferred  shares  of  £1  each.  7,476  preferred,  33.433  ordinary  and  3U,000 
deferred  shares  taken  up.  £1  per  share  called  up  on  7,17(5  preferred  and 
7  ordinary.  £7,477  10s.  paid,  leaving  £5  10s.  in  arrears.  £63.436  considered  as 
paid  on  ;)3.426  ordinary  and  30,000  deferred.     Mortgages  and  charges  :  Nil. 

Doufflas  SoHthern  Electric  Tramways,  Ltd.  (4  '  "ft^^— ^et""^ 

dated  December  21st,  1911,  filed  January  8th,  19li;.  Capital,  £50.000  in  30,000 
preferred  and  20,000  ordinary  shares  of  £1  each.  25,973  preferred  and  15,172 
ordinary  shares  taken  up.  £1  per  share  called  up  on  12,566  preferred  ana 
.■i,,'<01  ordinary.  £18.370  paid  on  1'2.566  prf  ferred  and  5,804  ordinary.  A2.t,U7rt 
considered  as  paid  on  13,407  preferred  and  9,668  ordinary.  Mortgages  anrt 
charges  :  Nil. 

Alliance  Electrical    Stores,    Ltd.    (111,884) —Return  dated 

January  13th,  filed  Januai-y  25th.  1912;  capital,  £25,000  in  47,500  preferred 
ordinary  shares  of  10s.  each  and  1.2.50  deferred  ordinary  shares  of  £1  eac_li. 
All  shares  taken  up  ;  10s.  per  share  called  up  on  7  preferred  ordinary  ;  i'a  lOs. 
paid  ;  £24.996  10s.  considered  as  paid  on  47,493  preferred  ordinary  and  1,250 
deferred  ordinary.    Mortgages  and  charges  :  Nil. 


CITY    NOTES. 


Yorhsliire  Electric  Power  Co. 

Mr.  a.  G.  Lupton  presided  at  the  half-yearly  meeting:  held  at 
the  Hotel  Metropole,  Leeds,  on  February  20th.  In  mo v in?  the 
adoption  of  the  report  (see  Electkical  Review,  pagre  226), 
he  said  that  almost  all  the  expenditure  of  the  year  had  been  on 
extensions  of  mains  and  sub-stations,  and  on  apparatus  in 
customers'  premises  to  secure  new  revenue.  Since  the  report  and 
accounts  had  been  issued  the  whole  of  the  £100,000  preference 
shares  had  been  applied  for,  and  the  directors  would  now  ask  for  a 
quotation  for  this  stock  on  the  Leeds  Stock  Exchanjre.  The 
revenue  of  the  company  had  continued  to  errow,  thoujjh  much 
delayed  by  the  breakdown  in  the  summer.  This  involved  special 
arrangements  and  the  installation  of  temporary  plant,  which  caused 
them  much  anxiety,  but  by  these  means  all  serious  inconvenience 
to  the  customers  of  the  company  was  avoided,  thoug-h  at  consider- 
able extra  running:  costs.  The  plant  was  now  all  at  work  agrain, 
and  in  the  meantime,  to  further  secure  the  reliability  of  the 
supply  and  grive  a  largjer  margfin  of  safety,  two  additional  units  of 
greneratingc  plant  had  been  ordered.  Duringr  the  past  year  an 
ag-reement  had  been  made  with  the  Heckmondwike  U.D.C.  for  a 
bulk  supply,  which  would  be  commenced  in  the  course  of 
a  few  days.  The  company  would  then  be  gfiving-  a 
bulk  supply  to  six  local  authorities  in  its  area.  In 
addition  to  these  six  districts,  energy  was  being  supplied  to  the 
Distribution  Co.  for  nine  other  districts.  The  directors  had  always 
looked  to  bulk  supply  forming  a  large  part  of  the  company's 
business,  and  although  local  authorities  had  been  slower  to  see  the 
advantages  of  such  a  supply  than  was  first  anticipated,  it  was 
gratifying  to  find  that  supply  in  bulk  was  rapidly  becoming  a  con- 
siderable proportion  of  the  company's  output.  The  company  had 
taken  up  £8,823  in  ordinary  shares  of  the  Distribution  Co., 
which  was  now  becoming  one  of  the  largest  customers  on  their 
system.  The  accounts  of  that  company  for  1911  showed  satis- 
factory progress.  In  addition  to  tl.e  connection  of  a  considerable 
number  of  new  motors  by  existing  customers,  further  supply  agree- 
ments had  been  made  with  colliery  proprietors,  textile  manu- 
facturers, engineers,  and  others,  and  the  company  had  now  a  large 


number  of  other  inquiries  for  power  under  consideration.  There 
had  lately  been  considerable  development  in  the  use  of  electricity 
for  street  lighting  purposes,  and  the  company's  energy  was  being 
used  in  a  number  of  districts  in  the  West  Riding.  In  regard  to 
the  fear  of  a  great  coal  strike,  they  had  made  all  the  preparations 
possible  to  maintain  the  supply. 

Mr.  H.  a.  EarIjE  seconded  the  resolution,  which  was  carried 


Underi^round  Electric  Railways  Co.  of  London,  Ltd. 

The    half-yearly    meeting   was   held   on   Thursday    last   week   at 
Electric  Railway  House,  Broadway,  Westminster,  Sir  Edgar  Speyer, 
.  Bart.,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  18!)'),  said  the  directors  were  able  to  indicate 
fresh  progress.  Both  the  District  Railway  Co.  and  the  Loudon  Electric 
Railway  Co.  had  demonstrated  their  vitality  and  recuperative  power. 
The  continued  advance  in  the  District  traffic  was  specially  note- 
worthy. The  opinion  expressed  by  him  at  the  last  half-yearly 
meeting  as  to  the  prospects  of  this  company  had  been  realised,  and 
the  gompany  had  begun  to  pay  dividends  on  its  second  preference 
stock,  which  meant  a  fresh  source  of  income  to  their  company, 
which  owned  the  entire  stock,  and  the  outlook  for  further 
expansion  was  favourable.  They  would  also  notice  that  the  London 
Unitfd  Tramways  were  emerging  from  their  depression.  The 
physical  condition  of  the  line  had  been  greatly  improved,  and  they 
hoped  that  the  conservative  policy  of  the  board  in  building  up  a 
reserve  would  further  strengthen  that  undertaking.  They  expected 
that  the  award  in  the  arbitration  between  the  company  and  the 
London  County  Council  regarding  the  Hammersmith  and  Shepherd's 
Bush  lines  would  be  given  almost  immediately,  which,  if  it  did 
nothing  else,  would  remove  an  element  of  uncertainty  from  the 
company  and  would  create  a  clear  situation.  The  revenue  account 
showed  total  receipts  of  £1.56, .'548,  an  increase  of  £10,528,  or  about 
7 J  per  cent,  on  the  second  half  of  1910,  and  the  net  revenue  before 
allowing  for  income  bond  interest  was  £54,015,  a  gain  of  £27,586, 
or  over  104  per  cent.  After  referring  to  the  income  derived  from 
investments,  the  chairman  said  that  when  they  received  the  next 
balance  sheet  they  would  find  that  the  suspense  items  on  the 
asset  side,  which  now  amounted  to  about  £  1 ,000,000,  would  have 
been  reduced  to  a  little  over  £350,000  by  means  of  the  surplus 
realised  in  excess  of  the  book  value  of  the  power  house.  With 
regard  to  the  pending  Westinghouse  case,  he  had  only  to 
say  that  the  Court  of  Appeal  had  decided  in  their  favour.  They 
had  recently  learnt  that  the  Westinghouse  Co.,  not  content  with 
this  second  decision,  was  carrying  the  matter  to  the  last  tribunal, 
and  was  appealing  to  the  House  of  Lords.  The  most  important 
event,  however,  in  the  fortunes  of  the  company  had  been  the 
acquisition  of  the  London  General  Omnibus  Co.  which,  subject  to 
several  confirmatory  meetings,  had  been  successfully  accomplished. 
With  regard  to  the  future  the  past  year  had  been  a  prosperous 
one  for  the  whole  country  in  general  and  for  London  in 
particular.  No  better  index  could  be  obtained  of  the  course 
of  trade  and  of  general  prosperity  than  the  trend  of  railirt-ay 
earnings.  The  expansion  in  the  earnings  of  the  railways  of  this 
country  in  the  past  year  had  been  a  larere  one-  nearly  3  per  cent., 
but  nowhere  had  the  expansion  been  so  large  as  in  London.  In  the 
past  year  the  gross  receipts  of  the  District  Railway  had  shown  the 
substantial  expansion  of  7  per  cent.,  and  the  gross  receipts  of  the 
London  Electric  Railways  the  large  increase  of  nearly  6  per  cent.  He 
was  glad  to  say  that  the  outlook  of  1912  was  for  an  additional  expan- 
sion in  trade  and  in  the  ear-iings  of  railways,  especially  in 
those  of  the  railways  of  London.  It  was  true  that  at  the  moment 
the  favourable  outlook  was  completely  overshadowed  by  the  danger 
of  trouble  in  the  coal  trade,  but  he  trusted  that  some  way  would  be 
found  to  adjust  the  matters  in  dispute,  and  that  a  spirit  of  reason- 
ableness would  be  displayed  by  employers  as  well  as  by  the  em- 
ployed. There  could  be  no  doubt  that  if  the  dispute  was  permitted 
to  develop  into  war  the  blow  to  the  prosperity  of  this  country 
would  be  disastrous.  Then,  again,  the  international  political  situa- 
tion had  recently  shown  a  great  change  for  the  better.  With  a 
general  feeling  of  greater  confidence  throughout  the  world,  with 
cheap  money,  active  trade,  large  profits,  and  with  good  wages  in 
this  country,  there  seemed  little  doubt  that  London  would  enjoy  an 
exceedingly  prosperous  year.  Indeed,  should  no  untoward  event 
arise,  there  were  grounds  for  expecting  that  1912  would  be  the 
most  prosperous  year  that  London  had  ever  experienced,  and  the 
Tubes,  the  District  and  the  'bus  company  would  enjoy  a  greatly 
increased  volume  of  business. 

Sir  Algernon  West,  G.C.B.,  seconded  the  motion,  which  was 
adopted  without  discussion. 


At  an  extraordinary  general  meeting  held  on  Tuesday,  Sir  Edgar 
Speyer  presiding,  the  resolutions  embodying  the  acceptance  of  the 
scheme  for  the  acquisition  of  the  ordinary  stock  of  the  L.G.O.,  and 
for  the  increase  of  the  capital  of  the  Underground  Electric  Co.,  by 
the  creation  of  Is.  "A"  shares,  were  unanimously  confirmed  as 
special  resolutions. 


Aberdeen   Suburban  Tramways  Co.— The  tiireetois 

report  that  the  profit  earned  for  the  half-year  ended  January  31st 
amounts  to  £1,420,  making,  with  the  sum  carried  forward,  a 
balance  of  £2,130  at  the  credit  of  profit  and  loss  account.  The 
directors  recommend  that  the  sum  at  tlie  credit  of  profit  and  loss 
account  should  be  carried  forward. 
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Paisley  District  Tramways  Co. 

Mu.  OwKN  HroH  Smith,  chairman,  presifled  on  February  22n(I  at 
H'A,  Cannon  Street,  E.C.,  over  tlie  metjtini;  of  this  company. 

In  movint;  the  adoption  of  the  report  (see  Elkcthical  Rkview, 
)>a(rc271),  the  Ciiaik.man  .«aid  the  traffic  receipts  showed  an  inf^rea.sc 
for  the  past  half-year  of  £H,96:i  and  a  total  increawi  of  £7,0:i2  for 
the  full  year,  this  beintr  mainly  due  to  the  extension  from  Barrhead 
to  Rouken  Glen,  which  had  amply  juHtified  its  construction.  The 
tea  (gardens  at  the  company's  terminus  at  Rouken  Glen  proved  a 
{jreat  attraction  durinp  the  year,  and  the  concerts  and  other  amuse- 
ments provided  were  much  appreciated.  The  expenses  showed  an 
increase  of  only  £l,t)08  durin}^  the  past  half-year  and  £2,181  for 
the  full  year.  A  considerable  savinpr  in  expenses  was  attributable 
to  the  reduced  price  they  were  payinfj  for  energ^y  supplied  by  the 
Paisley  Corporation  now  as  compared  with  last  year.  The  board 
had  added  £4, .500  for  the  past  year  to  reserve  for  depreciation,  and 
interest  had  also  been  credited  to  the  reserve,  makinfj  £:{0,.'jr)H  at 
credit  as  at  December  31st:  £10,000  had  been  invested  in  trustee 
securities,  and  the  balance  was  in  their  own  undertakinj^-.  After 
providing:  for  debenture  interest  and  settintf  aside  £750  for  the 
debenture  sinking:  fund,  the  balance  allowed  for  payment  of  £1,000 
to  the  preference  share  sinking  fund,  a  dividend  for  the  half-year 
at  the  rate  of  .5  per  cent,  per  annum  on  the  cumulative  preference 
shares,  and  3  jjer  cent,  on  the  ordinary  shares,  and  £2,r>.")9  was 
carried  forward.  As  seen  from  the  balance-sheet,  £700  debentures 
had  already  been  redeemed  by  the  trustees. 

Mu.  D.  Johnstone  Smith  .seconded  the  motion,  and  it  was  carried 
without  discus.sion. 

On  the  motion  of  Mk.  0.  H.  Smith,  Lord  Arthur  Butler  was  re- 
elected a  director. 


Britisii  L.  91.  Ericsson   llfaiiufacturiii»'  Co.,  Ltd. 

The  ninth  annnal  meeting:  of  this  company  was  held  on  February 
22nd  at  Byron  House,  Fleet  Street,  E.C.,  Mr.  W.  M.  Crowe  presiding:. 
The  Chairman  first  referred  to  the  death  two  weeks  ago  of  Mr. 
Georg:e  H.  Robertson,  chairman  of  this  company  since  its  inception 
in  I'JO:^.  The  speaker  then  alluded  to  the  changres  which  had 
taken  place  in  the  constitution  of  the  company.  In  December  last 
it  was  found  necessary  to  form  the  concern  into  a  public  company, 
so  that  they  could  make  an  issue  of  shares  to  the  public.  The 
reason  for  issuing:  those  shares  was  that  the  business  of  the  com- 
pany was  {^rowinti-  enormously,  and,  consequently,  more  capital  was 
required.  A  further  reason  was  that  they  had  to  pay  oH'  the 
£70,000  debentures  held  by  the  i  National  Telephone  Co.  The  new 
i.Ksue  would  be  one  of  9'.i,9'.)0  (i  per  cent,  cumulative  preference 
shares,  and  the  prospectus  would  be  issued  on  February  2(}th. 
Iiistead  of  the  £70,000  debentures  which  were  being:  redeemed,  it 
was  their  intention  to  issue  £50,000  5  per  cent,  first  mortgasje  de- 
bentures, and  these  had  already  been  spoken  for  and  would  be  taken 
up  as  soon  as  they  were  ready  to  issue  them.  Another  change 
which  had  taken  place  in  connection  with  the  company  was  that 
the  National  Telephone  Co.,  who  were  half  owners  of  the  concern, 
were,  according:  to  ag:reement,  paid  off  on  January  1st  last,  and  the 
50,000  ordinary  shares  held  by  them  were  taken  over  by  Messrs. 
L.  M.  Ericsson  A:  Co.,  Stockholm,  and  their  friends.  He  was  sorry 
that  their  g:ood  friends,  the  National  Telephone  Co.,  had 
been  forced  througfh  circumstances  to  retire,  and  during:  the  past 
two  years  he  had  wondered  to  what  extent  this  would  affect  their 
company.  Regarding:  this,  the  Postmaster-General  had  stepped 
into  the  breach  in  a  very  largje  way,  and  had  placed  orders  with 
them  to  a  p:reater  extent  than  they  had  ever  dreamed  of  from  the 
National  Telephone  Co.  If  it  was  a  fact  that  the  Post  Office  was  to 
extend  the  telephone  service  at  the  rate  stated  in  the  Press,  then 
the  prospects  for  the  future  were  very  brifiht  for  telephone  manu- 
facturers. Certainly  there  was  plenty  of  room  for  extension  when 
they  considered  that  in  this  country  there  were  less  than  700,000 
telephones  installed,  and  in  the  United  States  there  were  over 
8,000,000.  In  Europe  we  were  also  sadly  behind.  Stockholm,  a 
city  much  smaller  than  Birmin<;ham,  had  one  telephone  for  every 
17  of  its  inhabitants  ;  whereas  Birmingham,  a  much  wealthier 
city,  had  one  for  every  73  of  its  inhabitants  ;  most  of  our  other 
cities  were  in  the  same  state.  In  regard  to  their  accounts,  the 
result  of  the  year's  working  was  an  excellent  one,  namely,  a  net 
profit  of  £27,144.  or  27  per  cent,  on  the  capital,  and  this,  after  heavy 
depreciation  of  the  capital  assets.  The  working  expenses  to  gain 
this  result  had  only  increased  slightly  from  1909,  when  the  net 
profit  was  £10,500.  The  balance-sheet  showed  a  very  healthy  state 
of  affairs.  It  contained  not  Id.  of  '"  water."  No  amount  was 
standing  on  the  books  in  respect  of  the  patent  rights  and  good- 
will, which  they  considered  to  be  valuable  assets  of  the  concern. 
They  had  had  the  capital  assets  at  the  factory  valued  by  Messrs. 
Fuller.  Horsey,  Sons  &  Cassell,  and  the  value  they  put  upon  these 
was  £110,768,  whereas  the  amount  standing  en  the  books  for  these 
same  assets  was  £86,897. 

Mr.  Harold  Sands  seconded  the  adoption  of  the  report,  which 
was  carried  unanimously. 


Lancashire  I  nited  Tramways.  Ltd. 

TiiK  seventh  ordinary  general  meeting  of  this  company  wa«  held 
on  Tuesday  at  Winchester  House,  E.C.,  under  the  chairmanship  of 
the  Hon.  Arthur  Stanley,  M.P. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  it  wa« 

gratifying  to  state  that  there  was  a  conMiderable  improvement  in 
the   working    of    the   combined   undertaking  over  the   year  1910. 
Their  traffic  receipts  had  increased  by  £2,261,  and  the  earnings  per 
car-mile  amount<:d  to  7'97d.,  this  Ijeing  the  highest  figure  they  had 
yet  earned.     The  sale  of  electrical   enerjry,  &a  indicated  last  year, 
had  made  good   progress,  and  showed   an    improvement  of  £90(». 
Having   obtained   additional  consumers    in    January,  the   current 
year  should  show  a  further  increase  of  revenue  from  this  source. 
The  managing  of  their  car  advertising  ha*l  again  proved  .*ncce86fal, 
the  total  revenue  amounting  to  £988,  being  an  increase  of  £90  over 
the   previous    year,    and    the    expenses    of   this    department  had 
decreased   )y  £91.       Finally,  their  receipts  had  V>enefited  by  an  in- 
creased dividend  on  the  St.  Helens  holding  and  sundry  interest  to 
the  extent  of  £638.     The  expenses  showed  a  decrease  of  £1,472. 
This  was  due  principally  to  the  reduction  in  energy  used  by  the 
cars  through  the  installation  of  meters,  and  to  economies  effected 
in  generating  costs.      Their  expenses  were  as  low  a^  it  was  possible 
to  work  with  efficiency,  and  compared  favourably  with  any  under- 
taking in  the  country.     The  claims  experienced  in  carrying  their 
public   liability  risk  had  proved  satisfactory,  and  they  had  conse- 
quently decided  to  continue  the  arrangement  for  a  further  period. 
The  net  result  of  the  year's  operation  was  that  in  the  three  com- 
panies there  was  a  profit  of  £19,185,  against  £13.824   last  year,  or 
an  increase  of   £.">,361.     The  sum  of  £3.000  had  been  placed  to  a 
general  reserve  account  in  the  South  Lancashire  Tramways  Co.,  as 
owing  to  the  transfer  of  the  generating  station  and  other  assets  to 
that  company  it  was  essential  that  a  reserve  fund  should  be  built 
up  by  them.     A  balance  in  profit  and  loss  account  of   £121   had 
been  carried  forward.     In  the  Lancashire  Light  Railways  Co..  Ltd.. 
after  placing   £l,uOO  to  renewals  account,  £924  had  been  carried 
forward.     The  combined  total  at  the  credit  of  depreciation,  general 
reserve,  and  profit  and  loss  accounts  of  the  companies  was  £lo,393. 
He  hoped  they  would  think  the  result  showed  satisfactory  progress. 
Of  course,  they  had  been  favoured  with  fine  weather,  but  otherwise 
they  had  not  had  very  exceptional  advantages,  and  it  was  clear 
that  the  volume  of  traffic  was  gradually,  but  steadily,  increasing  on 
their    lines.     He   would   only   add    that   they    had    a    very    good 
provident  society  amongst  their  men,  and  they  were  doing  their 
best  to  see  if  they  could  not  become  an  approved  society  under  the 
new  Act.     It  would  be  very   advantageous  if  they  could  do  so,  so 
that  their  men  could  manage  their  own  affairs.     Like  every  other 
person     throughout   the    country,    they    were    hoping    that    the 
threatened    coal  strike    would     be    averted,    because   they    would 
undoubtedly  feel  the  evil  effects.     He  was  glad  to  say  that  they  had 
made  a  certain  amount  of  provision,  and  that  the  strike  cou'd  go 
on  for  a  few  weeks  without  causing  them  any  great  inconvenience. 
Sir  Joseph  Beecham  seconded  the  motion. 

Mr.  Hogg  said  he  took  it  that  the  additional  profit  made  waa 
disposed  of  by  writing  oft'  depreciation. 

The  Chairman  said  it  was  put  to  reserve  in  the  South  Lan- 
cashire Tramways  Co. 

Replying  as  to  the  position  of  the  company  in  the  event  of  a 
eoal  strike,  the  Chairman  said  he  did  not  know  definitely  how 
long  their  coal  would  last.  He  supposed  that  they  would  close 
down  their  repairing  shops  and  run  the  service  as  long  as  they 
could.  A  big  part  of  their  service  consisted  of  workmen's  cars, 
and  if  the  strike  came  that  service  would  not  be  wanted. 

Another  Shareholder  asked  why  it  was  the  company  placet! 
£2.0o0  to  the  reserve  fund  of  the  South  Lancashire  Tramwi^ys  Co.. 
as  it  rather  looked  like  a  contradictory  principle.  They  were  really 
in  a  better  position  than  the  accounts  would  tend  to  show. 

The  Chairman  said  the  reason  why  they  had  put   the  £2,000  in 
the  South  Lancashire  tramways  was  that  they  had  already  trans-   , 
ferred  the  generating  station  to  that  company,  in  which  they  held 
all  the  shares.       The  depreciation  account  was  in  that  company 
before,  and  therefore  they  left  it  there. 
The  report  was  adopted  and  the  retiring  directors  were  re-elected. 


Continental   Notes.— Belgiim.— The  Societe  d'Elec- 

tricite   du   Borinage,   of   Paturages,   is   increasing    its  capital   to 

£100,000. 

M- Switzerland. — La    Societe    de    la  Fabrique    d'Accumulateurs 

Oerlikon,  of  Oerlilcon,  Zurich,  is  declaring  a  dividend  of  20  per  cent. 

for  the  last  financial  year,  the  same  as  for  the  preceding  12  months. 


South    Metropolitan   Electric    Liiiht    and    Power 

Co.,  Ltd. — The  warrants  for  dividends  payable  on  February  2Sth  on 
the  7  per  cent,  cumulative  first  preference  shares,  and  6  per  cent, 
cumulative  second  preference  shares  (.for  the  half-year  ended 
December  31st,  1911)  have  been  posted. 

Manstield    and    District    Tramways,    Ltd.  —  The 

directors  have  declared  a  dividend  of  4  per  cent,  on  the  ordinary 
shares  for  1911,  placing  £1.200  to  reserve  for  depreciation,  &c.,  and 
carrying  forward  £1.132. 

Mackay  Companies. — The  reirular  quarterly  dividend  of 
1  1  per  cent,  on  the  common  shares  is  recommended,  payable  on 
April  1st. 

Urban    Electric   Supply  Co..   Ltd. — A  petition  will 

be  heard  on  March  12th,  at  the  Law  Courts  in  London,  for  con- 
firming a  special  resolution  reducing  the  capital  of  the  company 
from  £800,000  to  £640.000. 

Ascot    District    Gas    and     Electricity    Co.  —  The 

accounts  for  1911  show  a  profit  of  £5.709  on  the  gas  department, 
and  of  £1,243  on  the  electricity  section  of  the  company's  opera- 
tions, the  di^^dend  declared  is  at  the  rate  of  5i  per  cent,  for  the 
year. 
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Power  Distribution 


The  directors  report  for  the  year  ended  December  Slst,  1911,  'states 
that  the  revenue  amounted  to  £lo,80ti,  an  increase  of  £1,217,  com- 
pared with  the  previous  year.  After  deductinfrall  expenses  charfje- 
able  to  revenue,  including:  debenture  interest,  there  remains  a  surplus 
of  i; 4,383,  makingr  with  the  balance  of  £331  brought  forward,  a 
total  of  £4,711.  The  directors  recommend  a  dividend  at  the  rate  of 
'■<  per  cent,  per  annum,  requiring:  £2,500,  placing:  to  the  credit  of 
the  depreciation  account,  £2,000,  and  carrying:  forward  MH.  The 
expenditure  upon  capital  account  during:  the  year  amounted  to 
£1,828,  of  which  £1,526  was  in  respect  of  extensions  of  mains  and 
installations  upon  consumers'  premises. 

Bnrnrt  Eli'ftrir  Sii/>j)I ;/.— The  revenue  for  the  year  amovmted  to 
£r),637,  compared  with  .i:5.4i>0  during  I'JIO.  The  installations  con- 
nected to  the  mains  at  December  31st  last  were  approximately  equiva- 
lent to  20,250  30-watt  lamps.  A  public  lighting:  agreement  for  a 
period  of  eight  years  from  July  1st,  1911,  has  been  entered  into  with 
the  local  authority. 

£ntield  Electric  Supplij. — The  revenue  for  the  year  amounted 
to  £3,050,  compared  with  £3,080  during  1910.  The  installations 
connected  to  the  mains  at  December  31st  last  were  approximately 
equivalent  to  16,700  30-watt  lamps. 

Hfrtford  Electric  Supphj. — The  revenue  for  the  year  amounted 
to  £3.787,  compared  with  £3,467  during  1910.  The  installations 
connected  to  the  mains  at  December  31st  last  were  approximately 
equivalent  to  18,700  30-watt  lamp?. 

St.  Albans  Electric  Supphj. — The  revenue  for  the  year  amounted 
to  £3,148,  compared  with  £2,482  during  1910.  The  installations 
connected  to  the  mains  at  December  31  st  last  were  approximately 
equivalent  to  22,650  30-watt  lamps. 

General. — The  additional  connections  made  during  the  year  to 
the  mains  in  the  four  districts  represented  the  equivalent  of  7,781 
30-watt  lamps,  making  a  total  connection  at  the  end  of  the  year  of 
approximately  78,300  lamps.  The  number  of  units  sold  during  the 
year  was  1,159,323,  which,  compared  with  the  previous  year's 
figure  of  1,027,365,  was  an  increase  of  approximately  13  per  cent. 

Barnet.    Enfleld.  Hertford.  St.  Albans.      Total. 
Purchased  in  B.T.  units  . .    528,673       203.211       261,870       261,783       1,255,487 
Sold— Public  lamps  . .      51,819  —  6,673  —  58,492 

By  contract  ..     306.228  43,262  67,870        121,721  539,081 

Private  consumers  by 

meter  ..         ..     1.35.964        144,409        163,302        118,075  561,750 

Total  sold  . .         . .     494,011        187,671        237,845        239,796        1,159.323 

Total  not  accounted  for   . .      34,662  15,540  24,025  21,937  96,164 

Public  lamps 198  —  18  —  211 

Max.  supply  demanded    . .    333  kw.       164  kw.       171  kw.       186  kw.  — 

The  meeting  will  be  held  to-day,  March   Ist,  at  the  Electrical 
Federation  Offices,  W.C. 


London  Electric  Supply  Corporation,  Ltd. 

The  Earl  of  Crawford,  chairman,  presided  on  Friday  at  Winchester 
House,  E.G.,  over  the  meeting  of  this  company. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  300)  said  that  the  balance  which  the  board 
had  to  deal  with  this  year  was  £49,463,  as  compared  with  £39,272 
last  year.     The  result  of  the  year's  working  was  a  profit  of  £61,411, 
or  an  increase  of  £10,191  over  last  year.     It  was  proposed  to  pay  an 
extra  5  per  cent,  on  the  ordinary  shares,  place  £5,000  to  the  con- 
tingencies account,  and  so  replace  the  sum  which  they  had  to  with- 
draw in  1910  ;  add  £5,000  to  the  reserve  fund,   and   increase  the 
amount  carried   forward   by    £526.     They   considered    the    year's 
working  satisfactory,  for  although  the  units  sold  showed  an  increase 
of  57  per  cent.,  yet  nearly  the  whole  of  this  large  increase  was  for 
energy   supplied   for  power   purposes  at   very    low   rates,  yielding 
proportionately  small    profits.       Seven    years   ago    their   average 
receipts  for  every  unit  sold  were  over  4d.,  whereas  at  the  present 
.  time  they  were  not   2d.,    the    decrease   being   over   50   per  cent.  ; 
and   it   spoke   well  for  the  efficiency  and  keenness    and    zfeal    of 
the  engineering  stafE  that  they  had  been  able   during   the   same 
period  to  reduce  the  costs  of  production  by  nearly  40  per  cent.     No 
less  than  21    per  cent,    of  this  decrease    had   been    accomplished 
within   the   year   under  review.      A   satisfactory    feature   of    the 
decrease  in  the  cost  of  production  was  that  it  was  obtained  without 
the  assistance  of  the  new  turbine  plant  which  was  being  installed, 
and  the  first  set   only   commenced   running  about   the  middle  of 
December.     Further  reductions   in   cost   were   anticipated  in    the 
current  year,  when  the  turbine  plant  would   be  running   in   full. 
The  units   sold   to   the   London   and   Brighton    Eailway    Co.    for 
traction  purposes  showed  an  increase  of  73  per  cent.     Owing  to  the 
success  of  the  electrification  of  portions  of   the  suburban  system  of 
the  railway,  further  extensions  would  be  opened  in  the  course  of  a 
month  or  tw^o,  and  they  anticipated  a  large  increase  in  the  supply 
of  power  for   that  purpose  during   the   current   year.     Since  the 
service  was  started  in  January,  1909,  they  had,  with  the  exception 
of  one  breakdown  which  lasted  five  minutes,  owing  to  a  fuse  giving 
way  at  a  critical  period,  given  an  uninterrupted  supply.   This  was  a 
fine  record,  and  in  connection  with   it  he  would  like  to  read  an 
extract    from   a   paper   by     Mr.    Philip  Dawson,    the    consulting 
engineer   of   the   Brighton  Co.,    before    the   Institution    of   Civil 
Engineers.     Mr.  Dawson  said  "  He  did  not  like  to  sit  down  with- 
out stating  how  extremely  satisfactory  the  supply  of  current  to  the 
Brighton  Railway  has  been  as  obtained  from  the  London  Electric 
Supply  Corporation.     In  the  early  days  when  the  Brighton  Railway 
first  started  experimenting,  and    before   the   trains  were  running 
for  public  traffic  they  probably  gave  the  London  Electric  Supply 
Corporation  some  very  difficult  loads  to  cope  with.     He  was  glad 
to  lay  they  received  practically  a  perfect  tupply,  and  the  voltage 
had  been  10  iteady  that  it  could  have  been  uied  for  ordinary  lifCaX- 


insr  purposes  without  any  ground  for  complaint.  There  has  been  no 
breakdown  or  failure  of  any  form  or  description  since  they  com- 
menced running  experimentally  two  years  ago."  He  need  not  say  that 
this  was  extremely  high  praise  from  such  an  authority,  and  they  were 
very  proud  of  it,  and  especially  were  they  proud  of  the  staff  which 
had  accomplished  it.  The  supply  of  power  for  industrial  purposes 
also  showed  a  satisfactory  increase,  the  units  having  increased  from 
3,300,000  to  6,213,000.  He  was  pleased  to  say  that  this  supply 
continued  to  increase,  as  manufacturers  were  beginning  to  realise 
the  economy  and  facility  of  driving  machinery  by  electric  power, 
as  compared  with  steam.  Many  of  the  large  manufacturers  in  their 
area  had  discarded  the  whole  of  their  steam  plant,  and  had  effected 
considerable  economies  in  doing  so.  Generally  speaking,  the  year 
had  been  one  of  progress,  and  the  prospect  was  distinctly  hopeful 
that  the  progress  would  continue.  They  were  within  the  shadow 
of  a  great  strike.  They  had  grave  difficulty  with  the  railway 
trouble  last  year,  and  were  within  a  narrow  shave  of  running  out  of 
coal.  This  time  they  had  taken  more  precautions,  and  at  the  present 
time  they  had  six  weeks'  supply  of  coal  upon  the  premises. 

Mr.  R.  Stewart  Bain  (.managing  director),  in  seconding  the 
motion,    said  the  capital  expenditure  for  the  year  was   £73,022. 
This  was  principally  for  the  new  plant   and  mains  in  connection 
with  the  Brighton  Railway  Co.'s  contract,  and  also  included  two  large 
motor  generators  and  three  rotary  converters  to  meet  the  increasing 
demand  for  industrial  power  supply.     The  amount  spent  for  mains 
for  the  year  was  £15,490,  which  included  about  Hi  miles  of  new 
mains     about   equally   divided   between   the   new    railway    mains 
and   the   new   three-phase   power  mains  for   industrial    purposes. 
The   total   length     of   mains  now     laid    was     190    miles.      The 
units  sold   were   nearly  seven   millions  more  than  last  year  ;  the 
increases  being  3,478, .510  units  for  traction,  or  about  73  per  cent.  ; 
2,900,183   for  industrial   power   purposes  or   about   87   per    cent, 
increase  ;  and  539,865  units  for  lighting  purposes,  or  about  10  per 
cent.     The  receipts  per  unit  in  each  division  were  airain  less  than 
last  year,   but  the  cost  of  production  also  showed  a  large  decrease. 
The  works  cost  last  year  was  ■48d.  per  unit  as  compared  with  'Sed. 
in  the  previous  year,  a  reduction  of  over  14  per  cent.,  and  the  total 
costs  were  ■82d.  per  unit  as  compared  with  I'OSd.,  or  a  reduction  of 
about  21  per  cent.     The  units  sold  for  power  purposes  other  than 
traction   again   showed   a  large  increase  ;  the  increase  during  the 
year  being  87  per  cent.,  and  they  had  every  reason  to  believe  this 
business    would    go   on    increasing.       Coal    showed    an    increase 
of  £8,000,  this  being  the  principal  increase  in  the  expenditure,  and 
it  was  owing  to  the  increased  number  of  units  sold.     The  actual 
cost  of  coal  per  unit  sold  was  0'30d.,  as  compared  with  ■32d.,  a 
decrease  of  rather  over  6  per  cent.     This  was  the  lowest  cost  of  coal 
they  had  so  far  achieved,   but  when  the  new  turbine  plant  was 
running  regularly,  they  expected  to  still  further  reduce  this,  pro- 
vided that  there  was  no  abnormal  increase  in  the  price  of  coal, 
owing  to  strikes.     The  average  price  paid  for  the  coal  during  the 
year  was  10s.  lOid.,  as  compared  with  10s.  6d.  per  ton  last  year. 
Wages,    repairs    and    maintenance,    stores,    &c.,    showed   a  small 
increase,    due   to   the   larger   number  of   units  generated,   but   no 
material  increase  had  taken  place  in  any  other  items  in  the  revenue 
account.     He  mentioned   last  year   that   they   and   other   electric 
supply  companies  were  threatened  by  a  Bill  promoted  in  Parliament 
by  the  Underground  Railways,   but  they  were  able  to  come  to  a 
satisfactory    arrangement   with    the    promoters,    and    thus    they 
avoided  the  expense  of  opposing  the  Bill.     They  did  not  anticipate 
that  they  would  be  put  to  the  expense  of  opposing  any  Bills  during 
the  present  session  of  Parliament.     He  would,  in  conclusion,  con- 
firm the  chairman's  remarks  as  to  the  efficiency  and  zeal  of  the 
staff  generally,  and  especially  of  the  engineering  staff,  under  Mr. 
Partridge,  to  whose  keenness  and  energy  they  owed  the  low  costs 
shown  in  the  accounts. 

Mr.  D.  Hankey,  whilst  so  far  satisfied  with  the  report,  pointed 
out  that  the  shareholders  were  receiving  a  very  small  return  on 
their  capital,  and  he  suggested  that  if  instead  of  placing  £5,000 
to  the  contingency  the  board  had  paid  an  extra  1  per  cent,  on  the 
ordinary  shares,  it  would  enable  them  to  issue  further  preference 
stock,  which  would  be  required  during  the  year,  at  par. 

Replying  to  these  and  other  quesaons,  Mr.  Bain  said  they  anti- 
cipated capital  expenditure  during  the  year  of  between  £50,000  and 
£60,000.  They  were  obliged  to  go  to  financiers  for  advice  as  to 
issuing  capital,  and  their  advice  did  not  agree  with  the  view  ex- 
pressed by  Mr.  Hankey.  They  were  still  going  on  with  the  liti- 
gation with  the  Westminster  Electric  Co. 

The  report  was  adopted,  and  a  dividend  of  2i  per  cent,  on  the 
ordinary  shares  was  declared. 


Bastian  Meter  Co.,  Ltd. — In  their  report  for  the  year 

ending  December  31st,  1911,  the  directors  express  regret  that  the 
trading  results  of  the  previous  year  had  not  been  maintained, 
chiefly  owing  to  a  reduction  in  prices.  The  sum  of  £300  having 
been  written  off  patents  and  goodwill,  the  net  amount  of  profit  is 
£309,  plus  £646  brought  forward,  making  £955.  The  directors 
recommend  the  payment  of  the  6  per  cent,  dividend  on  the  cumu- 
lative preference  shares,  amounting  to  £121,  and  also  a  2i  per  cent, 
dividend  on  the  ordinary  shares,  amounting  to  £248  for  the  year 
ending,  carrying  forward  £587.  At  the  meeting  held  at  the  Inns  of 
Court  Hotel,  Holborn,  on  February  22nd,  the  report  was  adopted 
and  the  dividends  were  declared. 

W.    T.    Henley's    Telegraph    Works   Co.,    Ltd.— 

Subject  to  audit  the  directors  have  decided  to  recommend  a  dividend 
on  the  ordinary  shares  at  the  rate  of  16  per  cent.,  free  of  income- 
tax,  including  the  Interim  dividend  of  6  per  cent.,  paid  Septen* 
bw  lit  lait.    Thii  i»  the  lamo  rate  aa  for  the  year  1810. 
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l^otting:  Hill  Eieetrif  Li^htinii  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  December  :^lBt,  1911, 
states  that  the  expenditure  on  capital  account  has  been  increased 
during  the  pa«t  year  by  £4,075,  so  that  it  now  stands  at  £2I7,4(»7. 
The  expenditure  on  capital  account  exceeds  the  receipts  by  £38.0.")!. 
The  cost  of  the  joint  station  to  date  has  amounted  to  £224, :M0,  and 
joint  debenture  stock  ainountinf,'  to  £227, .".00  has  been  issued.  This 
stock  is  subject  to  a  cumulative  sinking  fund,  which  now  amounts 
to  £4(),438  invested  in  trustee  securities.  The  followinf,'  table 
shows  the  progress  of  the  company  : — 

E(|uivalent  of  8-c.p. 

lamps  connected.  Profit. 

190K im,m5  £19,484 

lfl09 180,903  i;20,H.-.9 

1910 i8y,88.'5  i:22,uoa 

1911 iy9,ir.(;  i:23,.'-,57 

The  number  of  consumers  is  now  3, .51 3,  and  with  the  exception 
of  2'.»  tlioy  are  supplied  at  200  volts.  The  gross  revenue  for  the  year 
was  £43,0.5!),  showing  an  increase  of  .4:2,028,  and  the  net  profit  for 
Um  is  £1,5.')')  above  that  of  1910.  From  the  net  profit  of  £23,7f.7 
have  to  be  deducted  the  following  sums  :— Depreciation,  renewal, 
and  reserve  fund,  £3,000  ;  debenture  and  other  interest,  €2,413  ; 
Kensington  and  Netting  Hill  joint  debenture  stock — interest, 
£2,411  ;  sinking  funds,  .£1,45(;  ;  leaving  a  balance  available  for 
dividend  of  114,48(5.  Both  classes  of  f!  per  cent,  preference  shares 
have  already  received  their  full  dividend,  which  absorbs  £8,13(;  and 
leaves  a  balance  of  £C),3."')0  available  for  dividend  on  the  new  Is. 
ordinary  shares.  The  directors  therefore  recommend  the  payment 
of  a  dividend  on  those  shares  of  4s.  (Jd.  per  share,  less  tax,  and  that 
the  balance  of  £619  be  carried  forward.  The  scheme  of  rearrange- 
ment of  the  share  capital  which  was  passed  by  the  shareholders 
during  the  year,  was  confirmed  by  the  High  Court  of  Justice  on 
June  i3th,  1911,  the  capital  now  being  as  follows  :— Share  capital 
£201,;{52  10s.,  divided  into  2,998  fJ  per  cent,  cumulative  preference 
shares  of  £10  each:  17,002  6  per  cent,  non-cumulative  preference 
shares  of  £10  each;  27,050  ordinary  shares  of  Is.  each  ;  11,402  of 
the  non-cumulative  preference  shares,  and  the  whole  of  the  other 
shares  have  been  issued,  and  are  fully  paid  up.  Under  the 
rearrangement  of  the  capital  each  of  the  old  ordinary  preference 
shares  received  in  exchange  one  fully-paid  (>  per  cent,  cumulative 
preference  share  and  the  right  to  subscribe  at  par  for  one  Is. 
ordinary  share.  Each  of  the  old  ordinary  shares  received  in  ex- 
change one  fully-paid  6  per  cent,  non-cumulative  preference  share 
and  the  right  to  subscribe  at  par  for  one  is.  ordinary  share.  Each 
of  the  founders'  shares  received  in  exchange  one  fully-paid  6  per 
cent,  non-cumulative  preference  share  and  the  right  to  subscribe 
at  par  for  24  Is.  ordinary  shares.  All  the  new  shares  were  taken 
up,  and  the  rearrangement  of  capital  was  duly  carried  through. 

The  meeting  is  called  for  March  5th. 

Units  generated  and  purchased         ;i,255,199 

Units  sold — Public  lamps         103,965 

Private  consumers  by  meter. .          2,232,804 

Total  sold ..         ..  2,336,849 

Units  used  on  works 25,591 

Total  units  accounted  for       2,36'2,440 

Units    expended    in   distribution   transformers   and    accu- 
mulators    892,759 

Number  of  public  lamps          .'>3 

Total  maximum  supply  demanded  in  Kw l,G9t) 


Bath  Electric  Traiinvays,  Ltd. 

The  Hon.  Sir  James  Sivewright,  K.C.M.G.  (chairman),  presided  on 
February  21st  at  Winchester  House,  E.G.,  at  the  meeting  of  this 
company. 

In  moving  the  adoption  of  the  report  {see  ELECTRiCAii  Review. 
page  311),  the  Chairman  said  he  thought  the  company  had 
to  be  congratulated  upon  the  fact  that  it  was  the  second  year 
of  its  existence  so  far  as  traffic  and  profits  were  concerned.  The 
summer  was  a  good  one,  and  verified  what  he  had  repeatedly  said 
before,  that  the  success  of  a  tramway  depended  upon  the  manage- 
ment and  upon  the  weather.  Judging  from  the  results,  they 
believed  they  had  a  management  second  to  none  in  the  kingdom, 
and  the  weather  also  having  been  favourable,  they  were  in  the 
position  of  having  had  a  revenue  of  £43,834,  being  an  increase  of 
£1,462  over  that  of  the  preceding  year.  With  satisfactory  results 
such  as  that,  naturally  the  question  which  occurred  to  every  share- 
holder, and  especially  the  preferred  shareholders,  was  as  to  why 
they  were  not  paying  a  dividend.  They  had  received  a  good  many 
letters  from  shareholders,  some  couched  in  temperate  language  and 
some  a  little  intemperate,  which  was  not,  perhaps,  unnatural.  No 
one  would  more  heartily  welcome  a  dividend  on  the  preferred 
ordinary  shares  than  himself,  for  he  held  no  debentures  or 
preference  stock,  but  paid  .t  10,000  in  cash  for  10,000 
preferred  ordinary  shares  when  the  company  was  formed,  and  he 
held  every  one  of  them  that  day.  No  one,  therefore,  would  benefit 
more  than  himself  if  a  dividend  w^ere  paid  on  the  preferred  ordi- 
nary shares.  The  position,  however,  was  that  they  were  paying  oft" 
the  bank  loan  out  of  revenue,  and  now  the  loan,  which  formerly 
stood  at  £28,000,  was  reduced  to  between  £22,000  and  £23,000,  It 
had  been  urged  that  they  did  once  pay  a  dividend  when  the  loan 
was  bigger,  and  that  was  true.  At  that  time  the  loan  was  a  new 
one,  and  they  anticipated  being  able  to  replace  it  with  debentures, 
but  that  could  not  be  done,  and  so  the  bank  had  objected  to  the 
payment  of  ordinary  dividends  until  the  loan  was  substantially 
reduced.  They  had  done  everything  possible  to  replace  the  loan, 
and  had  approached  most  of  the  trust  companies  in  London,  Edin- 
burgh and  Paris,  but  the  objection  which  these  companies  urged  was 
not  that  the  undertaking  was  not  good  security,  but  that  the  nature 
of  the  security  was  such  that  it  could  not  be  quoted.  The  security 
they  offered  was  what  would  be  called  an  '"  A  "'  debenture  security. 


it  being  a  first  charge  on  certain  works  which  were  oataide 
the  present  bond,  and  a  second  charge  on  worku  at  presrat 
within  the  bond.  He  waff  ?lad  to  eay  that  recently  a  qnarter 
had  Vjeen  suggested  from  which  it  was  hoped  they  might  be 
able  to  place  this,  and,  if  that  could  \te  done,  they  wonld 
resume  the  payment  of  a  dividend  on  the  preferred  ordi- 
nary .shares.  Ho  had  received  a  letter  from  Mr.  Charles 
White,  of  Dundee,  who  said  he  thought  that  a  small 
dividend  should  be  paid  on  the  preferred  ordinary  shares  ;  Asking 
if  anything  could  not  be  done  to  attract  more  pa»t*ngerfl  :  and 
suggesting  that  as  id.  fares  had  paid  well  in  Dundee,  it  would  be 
well  if  the  board  consulted  Mr.  Peter  Fifher.  thet'^  -  manager 

in  Dundee.     With    regard   to  the  points  rai?ed,  \  .Id  like  to 

pay  a  dividend  if  the  bank  would  permit  them.  They  welcomed 
any  suggestion  to  increa.se  the  traflic,  and  had  run  a  service  of 
motor-buses  with  that  object  in  view.  Mr.  Fuherhad  been  written 
to,  and  he  pointed  out  that,  of  course,  there  was  a  va-^t  difference 
between  thickly  populated  towns  like  Dundee  and  Glasgow  and  a 
city  like  Kath.  The  board  would  have  very  seriously  to  con.«ider 
before  introducing  id.  fares,  for  ivhilat  it  was  easy  to  reduce 
fares,  it  was  not  so  easy  to  rai.se  them.  The  foundry  they  took  over 
last  year,  was  paying  15  per  cent,  on  the  capital  involved,  and  the 
works  were  so  full  of  orders  that  they  were  seriously  con.-'ideriEg 
an  extension.  With  regard  to  their  systein.  the  hoard  weresati.-fied 
with  itseflicient  working.  They,  of  course,  recogni.'-ed  the  fact  that 
rails  would  not  last  for  ever,  but  at  present  the  system  was  in  first- 
rate  order.  It  might  be  that,  five  or  six  years  hence,  they 
might  have  to  replace  a  good  number  of  the  rail.",  but 
they  had  already  put  away  £4,000  for  that  purpose,  and 
could  face  the  situation  with  perfect  equanimity  at  the 
present  moment.  They  had  improved  the  system  a  good 
deal  by  anchors,  the  cost  of  which  had  been  charged  to  revenue, 
although  it  might  well  have  been  made  a  capital  charge.  From  a 
table  published  in  one  of  the  journals  giving  the  results  of  the 
working  of  17  tramway  companies  and  77  corporations  owning 
tramways,  he  found  that  there  was  only  one  company  which  had  a 
lower  operating  cost  per  car-mile,  viz..  Cork,  and  in  that  city  the 
lighting  was  amalgamated  with  the  working  of  the  tramways. 
The  ratio  in  Cork  was  5  Old.  per  car-mile,  whilst  Bath  came  out  at 
5136d.  Of  the  local  authorities  only  one  came  out  lower,  viz., 
Leith.  The  average  working  expenses  of  the  17  companies  was 
6'2d.  per  car-mile,  and  of  the  77  corporations.  6'46d.  The  working 
expenses  per  car-mile  of  the  Bath  Co.,  if  they  deducted  the  London 
expenses  and  directors'  fees,  was  4'788d.,  whilst  if  they  included 
these  items  it  was  5"368d.  He  thought  the  shareholders  were  to  be 
congratulated  on  this,  and  having  been  connected  with  many  com- 
panies, he  would  say  he  did  not  know  that  he  had  ever  met  a  better 
staff  than  they  had.  The  board  were  making  every  effort  to  reduce 
expenses,  and  he  hoped  that  before  long  the  preferred  ordinary 
shareholders  would  be  receiving  a  dividend  on  their  holdings. 

Mr.  E.  Caili.ard  seconded  the  motion. 

Mr.  Fedden  called  attention  to  the  auditors'  certificate,  wherein 
they  gave  the  opinion  that  "'  subject  to  the  (luestion  of  depre- 
ciation." they  were  satisfied.  He  asked  if  the  board  could  not  do 
something  to  get  a  clean  balance  theet, 

Mr.  Jacobson  (the  auditor)  pointed  out  that  the  board  had 
satisfied  him  that  the  undertaking  was  well  maintained,  but  there 
was  the  question  of  obsolescence.  The  auditors  ix)inted  that  out. 
and  it  was  a  question  now  merely  between  the  shareholders  and  the 
board. 

The  Chairjian  said  he  had  told  them  of  the  money  spent  in  the 
maintenance  of  the  system,  and  they  were  gradually  reducing  the 
debentures,  and  putting  tx^ide  a  reserve  for  depreciation  which,  in 
his  opinion,  was  amply  sufficient. 

The  report  was  then  adopted,  and  the  retiring  director  re- 
elected. 


Waste  Heat  and  Has  Electrical 
Stations.  Ltd. 


Generating 


The  directors"  report  to  .lanuary  31st,  1912,  states  that  the  profits 
earned  by  the  company  during  the  year,  after  deducting  adminis- 
tration expenses  and  interest  paid  on  calls  in  advance,  amount  to 
£25,071  (against  £21,915  in  1910),  less  £7.500  transferred  to  the 
credit  ot  reserve  account,  as  compared  with  £7.000.  The  balance 
brought  forward  from  the  previous  year  was  £6,048,  and  the  profit* 
available  are  £23,619,  as  compared  with  £18,518.  The  directors 
propose  to  declare  a  dividend  at  the  rate  of  8  per  cent,  for  the  year 
ending  .January  31st,  1912,  which  will  absorb  .CIS, 664.  Of  this  an 
interim  dividend  at  the  rate  of  5  per  cent. per  annum  for  the  half-year 
ending'  -luly  :'>lst  was  paid  in  August,  1911,  amounting  to  .l'4,326  : 
there  remains  to  be  carried  forward  £7,955.  It  is  proposed  to  pay  the 
balance  of  the  dividend  on  March  15th,  1912,  less  income-tax. 
The  negotiations  for  erecting  further  waste  heat  generating 
stations  which  were  reported  to  be  proceeding  at  the  date  of  the 
last  annual  report,  had  so  far  advanced  early  in  the  year  as  to 
reiiuire  the  issue  of  further  capital  to  meet  the  cost  of  construc- 
tion. Accordingly  the  company  in  general  meeting  increased  the 
authorised  share  capital  from  £250,000  to  £350,000.  and  in  May, 
1911,  the  directors  offered  for  subscription  160,000  shares  at  21s. 
per  share.  The  capital  offered  was  largely  o^er-subscribed,  and 
the  whole  of  the  issue  has  now  been  called  up.  The  directors 
deducted  the  expenses  incurred  in  connection  with  this  issue  and 
the  cost  of  increasing  the  authorised  capital  from  the  premiums 
received,  and  have  transferred  the  balance  amounting  to  .£3,851  to 
the  credit  of  reserve  account.  The  total  of  the  reserve  account, 
including  the  transfer  from  the  premiums  and  the  amount  set 
aside  out  of  the  profits  of  the  year,  now  amounts  to  £24,351.  The 
company's  new  generating  plant  at  Orangctown  for  the  utilisation 
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of  exhaust  steam  from  the  works  of  the  Tees  Furnace  Co.,  Ltd,, 
has  been  completed  and  is  now  in  operation.  Tlie  new  stations  at 
Port  Clarence  and  Ayresome,  each  of  which  has  a  capacity  of 
0,200  H.r.,  are  still  in  course  of  construction  but  are  expected  to  be 
completed  durinjj  the  next  two  months.  The  construction  of  the 
proposed  station  at  Redcar,  mentioned  in  the  reQpnt  prospectus,  has 
not  yet  begun,  as  the  nej^otiations  have  not  been  concluded.  The 
Bnnkfoot  Power  Co.,  Ltd.,  have  completed  the  extensions  to  their 
Bankfoot  jreneratine:  station  and  are  constructinjr  a  further  station 
at  Bowden  Close.  To  meet  the  cost  of  construction  of  these  new 
stations  the  Bankfoot  Co.  have  issued  £50,000  of  debentures  and 
have  increased  their  capital  by  the  issue  of  40,000  shares  of  .-CI 
each.  This  company  has  subscribed  for  ;i;  10,000  of  these  deben- 
tures, and  also  for  £20.000  of  the  new  share  capital  on  which  the 
sum  of  I's.  fid.  per  share  was  paid  before  the  end  of  the  financial 
year  under  review.  All  the  company's  stations  have  been  main- 
tained in  efhcient  repair  during'  the  year,  and  provision  has  been 
made  against  certain  exceptional  expenditure  at  the  Weardale 
generating  station.  As  the  operations  of  the  company  have  con- 
siderably extended  since  its  incorporation,  the  directors  propose  to 
;isk  the  shareholders  at  the  annual  general  meeting  to-day,  March 
1st,  to  increase  the  sum  divisible  as  remuneration  to  £(!00  a  year. 


Bruce  Peebles  &  Co.,  Ltd. 

Mk.  F.  E.  Andrews  presided  at  the  annual  general  meeting  of  this 
company,  held  at  Edinburgh  on  February  23rd.  In  moving  the 
adoption  of  the  report  (see  Elec.  Rev.,  p.  309),  he  reminded  those 
present  that  he  had  always  stated  that  the  critical  time  for  the 
new  Bruce  Peebles  Co.  would  be  the  third  year  of  its  existence. 
It  could  not  fail,  therefore,  to  be  very  gratifying  to  them  to  learn 
from  the  accounts  that  they  had  succeeded  in  getting  over  that 
period  in  a  satisfactory  manner,  and  that  in  spite  of  the 
grave  difficulties  they  had  managed  to  turn  the  corner  and  had,  in 
the  comparatively  short  time  of  three  years,  converted  the  large 
annual  loss  at  which  the  works  were  being  run  into  a  profit 
sufficient  to  provide  for  the  interest  on  the  debentures  and  still 
leave  a  small  surplus.  The  mortgage  debentures  had  been  reduced 
from  ^75,(100  to  £('.9,0.50,  £5,9.50  in  all  having  been  redeemed 
in  accordance  with  the  terms  of  the  trust  deed,  so  that  they  were 
now  saving  practically  £;>00  per  annum  on  this  account  in  respect 
of  interest.  The  amount  of  unsecured  debentures,  or  income  bonds 
as  they  should  preferably  be  called,  was  now  £66.447,  and  this  was 
the  total  amount  issued  under  the  scheme  of  reconstruction. 
Shares  to  a  total  value  of  £111,181  had  also  been  issued  in  the 
same  connection.  Under  the  scheme  it  was  originally  estimated 
that  the  new  company  would  have  to  issue  about  £9o,000  of  the 
unsecured  debentures,  and  about  £150,000  in  shares,  to  creditors  of 
the  old  comjiany  in  settlement  of  claims,  but  a  certain  number  of 
these  claims  could  not  be  substantiated  and  the  total  amount  of 
unsecured  debentures  and  shares  actually  issued  was  therefore 
correspondingly  reduced  to  the  figures  mentioned — even  with  this 
appreciable  reduction  the  legacy  they  had  inherited  from  their 
predecessors,  in  the  shape  of  heavy  capitalisation,  was  obviously 
a  serious  burden  and  a  great  handicap.  But  all  matters  in  con- 
nection with  the  old  company  were  now  finally  completed  ;  appli- 
cation was  being  made  to  the  Court  to  close  the  liquidation,  and  he 
hoped  that  that  was  the  last  time  there  would  be  any  necessity  to 
refer  to  it.  The  output  of  the  works  during  1911  was  appreciably 
larger  than  during  the  previous  year,  therefore  though  the  debts 
they  owed,  which  were  merely  their  current  accounts,  were 
naturally  somewhat  higher  than  before,  the  debts  owing  to  them 
had  gone  up  very  considerably,  so  that  at  the  end  of  the  year  there 
was  a  difference  in  their  favour  of  nearly  £34,000  ;  this  was  a  very 
satisfactory  position.  But  though  they  naturally  expected  an 
increasing  business  like  theirs  to  lock  up  a  large  portion  of  their 
cash  resources,  he  felt  constrained,  in  connection  with  this 
large  amount  of  debts  owing  to  them,  to  mention  the  unreason- 
ably prolonged  periods  for  payment  which  were  so  frequently 
stipulated  in  electrical  engineering  contracts.  The  trend  had 
certainly  been  for  the  terms  imposed  on  manufacturers  to  become 
more  and  more  onerous  until  they  had  now  reached  a  point  that 
was  distinctly  unreasonable,  and  he  was  of  opinion  that  the  time 
had  arrived  when  it  was  essential  for  all  concerned  to  make  a  firm 
stand  against  conditions  that  were  inequitable.  In  this  and  various 
other  important  matters  affecting  them,  he  was  hopeful  that  the 
British  Electrical  and  Allied  Manufacturers'  Association  would  be 
able  to  exercise  a  beneficent  influence.  Practically  all  the  leading 
companies  and  firms  had  now  joined,  and  the  Association  was 
taking  energetic  steps  to  remove  some  of  the  unreasonable  and 
unnecessary  difficulties  under  which  the  whole  industry  had 
laboured  and  struggled  for  many  years  past.  Though  the  volume 
of  work  given  out  during  1911  was  certainly  somewhat  larger  than 
during  1910,  it  could  not  be  said  that  there  had  been  any  real 
improvement  in  the  conditions  of  the  electrical  trade,  the  demand 
for  electrical  machinery  being  still  far  short  of  the  possible  output 
of  the  existing  works.  In  consequence,  the  unreasonable  com- 
petition to  which  he  had  referred  in  previous  years  still  continued, 
and  it  had  been  a  difficult  task  to  keep  the  works  supplied  with 
orders  showing  a  reasonable  profit.  He  was  not  without  hope, 
however,  that  with  the  continually  increasing  use  of  electrical 
apparatus  for  all  kinds  of  purposes,  the  demand  would  gradually 
approximate  more  nearly  to  the  capacity  for  supply,  and  prices  in 
consequence  adjust  themselves  to  a  level  that  would  enable  some 
return  to  be  made  on  the  large  amount  of  capital  invested  in  the 
industry.  It  must  not,  however,  be  forgotten  that  they  always 
had  to  tace  competition  from  foreign  manufacturers,  who  were  able 
to  import  free  into  their  markets,  whilst  British  firms  were 
effectively  shut  out  of    their   own  countries   by   the  prohibitive 


tariffs.  However,  they  had  to  take  things  as  they  were  and  make 
the  best  they  could  of  them,  therefore  they  had  continued  to  give 
special  attention  to  the  extension  of  their  business  both  at  home 
and  abroad.  In  the  home  market  they  had  concentrated  their 
e&'orts  largely  on  selling  the  class  of  machines  which  their  works 
were  especially  able  to  turn  out  at  favourable  prices,  and  their 
endeavours  in  this  respect  had  been  fairly  successful.  But  their 
chief  aim  had  always  been  to  push  their  business  abroad,  where, 
although  the  cost  of  obtaining  orders  was  necessarily  larger  than 
in  this  country,  the  prices  obtainable  were  not  so  absurdly  low  as 
here.  He  informed  them  last  year  of  the  steps  that  they  bad  taken 
with  regard  to  South  Africa,  India,  &c.,  and  tftat  they  had  their 
own  men  permanently  residing  in  those  countries.  With  regard  to 
Canada,  also,  they  found  the  demand  for  electrical  plant  already 
so  great,  and  the  field  such  a  promising  one,  that  they 
decided  to  send  out  one  of  their  engineers,  who  had  a  wide  experi- 
ence in  their  sales  department  here,  to  reside  permanently  in  that 
country.  The  amount  of  work  already  obtained  was  encouraging, 
and  he  thought  that  they  might  look  forward  to  increasingly  satis- 
factory results  in  the  future.  In  conjunction  with  some  other 
firms,  they  made  arrangements  to  be  adequately  represented  in 
China,  but  the  upheaval  in  that  country  had  naturally  put  a  stop 
to  business.  Once  the  revolution  was  settled,  however,  there  was 
little  doubt  that  progress  would  be  both  great  and  rapid,  and  they 
would  then  be  in  a  good  position  to  take  advantage  of  the  improved 
circumstances.  Their  policy  all  through  had  been  the  somewhat 
prosaic  but  very  sound  one  of  endeavouring  to  steadily  build  up  a 
circle  of  satisfied  customers  in  all  parts  of  the  world,  so  as  to  ensure 
a  regular  flow  of  orders  into  their  workshops,  and  one  of  the 
healthiest  and  most  encouraging  signs  of  the  past  year  was  the 
very  considerable  increase  in  the  number  of  their  customers.  The 
critical  third  year  was  passed,  the  enormous  annual  loss  at  which 
these  works  were  formerly  run  had  been  converted  into  a  profit, 
the  machinery  they  turned  out  had  a  world-wide  reputation  for 
excellence,  and  there  seemed  to  be  a  fair  prospect  of  a  reasonable 
volume  of  business,  and  though  he  was  not  very  fond  of  attempting 
to  forecast  the  future,  he  regarded  the  outlook  for  1912  hopefully, 
and  trusted  that  a  year  hence  they  would  be  able  to  show  even 
more  satisfactory  results  than  those  now  presented  to  them. 


Hove  Electric  Li«htin^  Co..  Ltd. 

The   directors'   report   for  the  year  ended   December  ;?]st,  1911, 

contains    the    following    particulars     of  the     progress     of     the 
company  :  — 

Equiv.  in           Units  Gross                 Net 

Year.              Houses.     H-c.p.  lamps.        sold.  revenue.         revenue. 

i907        ..        1,.579           104,3«3           1,019,469  i;23,3H            £12,693 

1908    .  .    1,^76     114,135     1,134,994  24,695      13,463 

1H09    ..    1,.S20     J22,'146     l,192,50-(  25,205      1.3,S81 

1910  ..        1,949           129,217           1,178,165  2-,991              15,400 

1911  ..         2,28            18,200            1,189,328  24,840               14,457 

There  is  a  decrease  in  gross  revenuue  of  £1,151  and  a  reduction 
in  working  costs  of  £208,  the  net  result  of  the  year's  working- 
being  a  profit  of  £14,457,  compared  with  £15,400  in  the  preceding 
year.  With  the  addition  of  the  balance  £862,  brought  forward 
from  1910,  and  other  item.s,  the  amount  to  the  credit  of  net 
revenue  account  is  £15,569  (compared  with  £1.5,764),  from  which 
must  be  deducted  the  dividend  on  the  preference  shares  paid 
September  1st,  1911  (£588),  the  interim  dividend  on  the  ordinary 
shares  at  the  rate  of  8  per  cent,  per  annum  (£2,825),  a  provision 
for  debenture  interest  accrued,  and  income-tax,  leaving  a  surplus 
of  £9,564  now  available.  The  directors  propose  to  place  £1,500  to 
the  renewals  and  depreciation  account  and  £3,000  to  the  sinking 
fund,  to  set  aside  £588  for  accrued  preference  dividend  to 
December  31st  last,  and  to  declare  a  final  dividend  for  the  six 
months  on  the  ordinary  shares,  payable  on  April  15th  next,  at  the 
rate  of  10  per  cent,  per  annum,  making  9  per  cent,  for  the  year. 
The  amount  carried  forward,  after  providing  for  the  directors' 
extra  remuneration  of  £307,  is  £(!37.  The  renewals  and  deprecia- 
tion account,  with  the  addition  above  mentioned,  will  now  stand 
at  £25,604.  The  sinking-  fund  account,  with  the  above  addition 
of  £3,000  and  £1,355  received  by  way  of  dividends  on  investments, 
will  now  amount  to  £43,513.  The  expenditure  during  the  year  on 
capital  account  has  amounted  to  £5,292,  and  the  machinery, 
buildings  and  iiiains  of  the  company  have  been  kept  in  gocfd  repair. 

-The  meeting  will  be  held  on  March  6th. 


Tele«:raph  Construction  and  MaintenanceCo..  Ltd. — 

The  directors' report  and  accounts  show  a  net  profit  of  £87,515, 
after  charging  the  interest  on  the  debentures.  To  this  sum  must  be 
added  £107, .578  brought  forward  from  last  year,  making  a  total  of 
£195,093.  From  this  amount  is  deducted  the  interim  dividend  of 
5  per  cent.,  paid  July  20th,  1911,  amounting  to  £22,410,  leaving 
£172,683  to  be  dealt  with.  Of  this  sum  the  directors  propose  to 
distribute  a  dividend  of  £1  4s.  per  share,  together  with  a  bonus  of 
6s.  per  share,  absorbing  £56,025.  being  at  the  rate  of  12^  per  cent., 
and  making,  with  the  amount  already  paid,  a  total  dividend  and 
bonus  for  the  year  of  £2  2s.  per  share,  or  17i  per  cent.,  free  of 
income-tax,  and  to  supplement  the  reserve  fund  by  £10,000  (making 
it  £85,000),  leaving  £106,658  to  be  carried  forward.  The  general 
business  of  the  company  during  the  past  year  has  been  satisfactory. 
The  company's  works  and  steamships  have  been  maintained  in  their 
usual  state  of  efficiency.  As  promised  at  the  last  half-yearly 
meeting,  the  shareholders  were  to  be  asked  at  yesterday's  meeting 
to  decide  whether  half-yearly  meetings  should  be  discontinued. 
The  Earl  of  Selborne  and  Sir  James  Pender,  Bart.,  offer  themselves 
for  re-election  as  directors, 
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IVortliampton  Electric  Liylit  and  Power  €o.,  Ltd. 

T}fE  annnul  meetirifr  waH  held  at  Northampton  on  Thursday  last 
week,  Alflerman  F.  II.  Thornton,  prcHidintr. 

In  movinp  the  adoption  of  the  report,  the  Chaiuma.v  Haid  the  Hale 
of  current  advanced  durin},'  the  year  from  £16,S'.)i»  to  £19.104.  an 
increase  of  £2,.">0r).  The  reserve  fund  had  been  increased  to  .£;i.OOO, 
and  the  depreciation  fund  now  stood  at  £20,<)04.  All  round  the 
figures  were  larger  and  more  satisfactory  than  last  year.  The 
directors  considered  they  had  [rot  practically  a  model  {feneratinp 
station,  and  during  the  year  three  deputations  from  various  parte 
of  the  country  had  made  inspections.  A  deputation  from  Norwich 
had  inspected  the  turbine,  one  of  the  first  of  its  type,  because  it 
ran  not  only  on  hig-h  pressure  but  also  on  exhaust  steam  :  a 
deputation  from  West  Bromwich  had  inspected  the  coal  elevators  : 
and  a  deputation  from  Bridlington  had  been  to  see  the  erjualiHers. 
The  company  had  made  great  extensions  during  the  year,  and  they 
considered  that  the  Weston  Kavell  branch  would  prove  important 
for  the  sale  of  current.  They  had  hud  in  a  large  stock  of  coal  and 
would,  he  thought,  be  able  to  meet  any  emergency  in  that  respect. 
Alderman  W.  ToME.s  seconded  the  motion,  which  was  carried 
unanimously. 

Dividends  as  recommended  by  the  directors  were  declared, 
and  it  was  decided  that  the  remuneration  of  the  directors  should 
in  the  future  be  £;}00  per  annum,  an  advance  of  £r>0.  Thanks 
were  passed  to  the  secretary,  the  chief  engineer,  and  the  staff  for 
their  services,  and  a  vote  of  thanks  to  the  chairman  concluded  the 
meeting. 


Prosjiectuses. — Coal  Substitute,  Ltd. — The  list  opened 
on  Tuesday,  and  was  to  close  on  Wednesday,  for  subscriptions  for 
140,000  shares  of  10s.  each  in  this  parent  company  formed  to  acquire 
the  invention  of  "  a  proved  efficient  substitute  for  coal  which  con- 
tains no  coal  or  peat,"  and  is  stated  to  be  saleable  from  ISs.  per  ton. 
It  is  said  that  the  raw  material  can  be  produced  in  this  and  almost 
all  other  countries  in  abundance,  but  there  is  a  contract  mentioned 
under  which  the  company  will  be  able  to  obtain  "  any  quantity  of 
the  raw  material  up  to  30,000,000  tons  per  annum  at  Is.  6d.  per  ton 
at  Lisbon."  It  is  claimed  that  the  calorific  effect  of  the  fuel  is 
equal  to  that  of  "good  household  coal,"  "and  it  lasts  longer.'," 
Messrs.  Sulman  &  Picard,  chemists  and  assayers,  who  have  tested 
the  fuel,  gave  the  following  result  after  drying  at  212°  F.  ; — Vola- 
tile hydro-carbons  and  combined  moisture,  46"65  per  cent.  ;  fixed 
carbon,  4.5'<S0  per  cent.  ;  ash,  7  .').5  per  cent.  =  100  per  cent.  The 
price  to  be  paid  for  the  invention  and  patent  rights  and  the  benefit 
of  the  contract  named  above,  is  £6.5,000,  as  to  £.5,00u  in  cash, 
£30,000  in  shares,  and  the  balance  in  shares  or  cash. 

Sudd  Fuel  ( Suddite),  Ltd, — This  company  has  also  offered  an 
issue  of  120,000  7  per  cent,  participating  convertible  preference 
shares  of  £  1  each  at  par.  The  company  is  to  acquire  the  benefit  of 
an  agreement  with  the  Sudan  Government,  giving  the  company  the 
exclusive  right  to  manufacture  solid  fuel  from  papyrus  um  soof  and 
other  aquatic  plants,  known  as  "Sudd,"  until  1922  ;  also  to  acquire 
the  exclusive  right  to  use  in  Egypt  and  the  Sudan  the  special 
machinery  and  process  necessary,  designed  by  Prof.  Dr.  Paul  Hoering, 
of  Berlin,  and  the  plant  and  machinery  now  at  Khartoum,  North. 
The  consideration  to  be  paid  to  Soudan  Industries,  Ltd.,  promoters 
and  vendors,  is  £118,500,  payable  as  to  £lcS,.-,00  in  cash  and  £100,000 
in  shares.  It  is  stated  that  a  laboratory  test  shows  Suddite  to  contain 
83  per  cent,  moisture,  7'7  per  cent,  ash,  and  89  percent,  combustible 
matter. 

Pof-tland  Mailiva!/,  Light,  and  Power  Co. — The  list  closes  to-day 
in  an  issue,  at  9oi  per  cent.,  of  $16,000,000  first  and  refunding 
mortgage  .'5  per  cent,  sinking  fund  gold  bonds  (1942)  convertible 
into  stock. 

The  British  L.M.  Ericxmn  MannfactufiMj  Co.,  Ltd. — This  company 
has  this  week  been  before  the  public  with  an  issue  at  par  of  99,990 
cumulative  6  per  cent,  preference  shares  of  £1  each.  The  list 
opened  on  Monday  and  was  to  close  yesterday.  The  circumstances 
of  the  issue  are  related  in  our  report  of  the  company's  meeting  given 
on  another  page  to-day. 

Falkirk    Electric   Construction   Syndicate,  Ltd. — 

Mr.  A.  W.  Tait  presided  at  this  company's  meeting,  and, 
referring  to  the  success  of  the  business,  said  it  had  certainly  been 
more  prosperous  than  during  the  previous  year.  The  report  of  the 
directors,  which,  with  the  audited  accounts  of  the  syndicate  and 
the  Falkirk  Tramways  Co.,  was  adopted,  showed  that,  because  of 
the  satisfactory  nature  of  the  accounts,  the  directors  had  decided  to 
write  olf  in  one  year  the  whole  of  the  expenses  and  discount  in 
connection  with  the  issue  of  debentures,  amounting  to  £1,983.  The 
profit  of  the  Falkirk  and  District  Tramways  Co.,  amounting  to 
£4,183,  was  transferred  to  the  syndicate  by  way  of  dividend,  while 
the  balance  at  the  credit  of  the  profit  and  loss  account  of  the 
syndicate  was  £4,331.  The  directors  recommended  a  dividend  at 
the  rate  of  4  per  cent.,  less  income-tax,  on  the  share  capital,  which 
left  £708  to  be  carried  forward.  The  gross  profit  and  loss  account 
of  the  Tramway  Co.  showed  that  the  trattic  receipts  had  amounted 
to  £17,036,  while  traffic,  power,  maintenance,  and  other  expenses 
totalled  £9,734,  which  left  £7,571  to  be  carried  forward.  The  total 
profit,  after  deductions  for  interest  on  mortgages  and  loans,  and 
legal  expenses  in  connection  with  the  opposition  to  the  Falkirk 
Burgh  Extension  Order,  depreciation  and  sinking  fund,  amounted 
to  £4,183. 

Sao  Paulo  Tramway.  Li«lit    and   Power   Co. — A 

quarterly  dividend  at  the  rate  of  10  per  cent,  per  annum  is 
Announced. 


Oxford  Electric  Co.,  Ltd. — The  directors'   report  for 

the  year  ending  December  Slnt,  1911,  rtatef*  that  the  revenue 
account  shows  a  profit  (including  £970  brought  forward  from  la«t 
yearj  of  £l."j,481.  After  providing  £2,041  for  debenture  and  other 
interest,  alHO  writing  off  £872  on  account  of  hire-purcha.'ie  in»talla- 
tionfl,  the  balance  available  for  dividend  ia  £,\2,'jC>H.  The  directors 
propose  a  dividend  at  the  rate  of  7i  per  cent,  per  annum,  le*w 
income-tax,  on  the  ordinary  share  capital  f  whereof  3  p«r  cent.  wa« 
paid  in  September),  £7,2.o0  ;  dividend  (.0  per  cent,  per  annum)  on 
the  preference  share  capital  ("whereof  2i  j>er  f^ent.  was  paid  in 
September),  £2,000  ;  to  credit  of  reserve  and  renewal  of  plant 
account,  £2,173.  leaving  to  be  carried  forward  £l,n."<.  R^rve 
and  renewal  of  plant  account  has  been  charged  with  the  coat  of 
plant  replaced.  It  is  estimated  that  at  De^-ember  3lHt  la^t  there 
was  the  equivalent  of  over  13."j,000  lamps  connected  to  the  mains. 
The  lamp,  heating  and  motive  power  connections  have  continued 
to  increase  satisfactorily.  'i'he  jilant  has  been  maintained  in 
thoroughly  efficient  order.  With  the  object  of  effecting  further 
economies  and  to  provide  for  the  increasing  demand,  a  Diei^el 
engine  with  dynamo  of  4r>0-KW.  capacity  has  been  placed  on  order. 
The  supply  mains  of  the  company  have  been  extended  in  Charl- 
bury.  Hill  Top,  Minster,  Portland  and  .Southfield  Roads,  and  in 
Stratford  Street. 

Chelsea  Electricity  Supply  Co.,  Ltd. — The  directors 

report  for  1911  .states  that  the  profit  amounts  to  £37,.o00.  which, 
with  £2,298  brought  forward  and  £1,4.50  for  interest,  makes  a 
total  of  £41,248.  After  deducting  interest  on  debenture  stock 
£7,87.5,  interim  dividend  6  per  cent,  on  preference  shares  £900, 
interim  dividend  on  ordinary  shares  at  the  rate  of  4  per  cent,  per 
annum  £4,944,  there  remains  a  balance  of  £27,530,  which  the 
directors  recommend  shall  be  appropriated  as  follows  :  To  credit  of 
reserve  for  renewals,  depreciation  and  contingencies,  £13.180  :  to 
credit  of  debenture  stock  premium  redemption  fund,  £704  ;  to 
amount  written  off  cost  of  extinction  of  founders'  shares,  £1,089  : 
to  amount  written  off  cost  of  purchase  of  Cadogan  Electric  Light 
Co.,  £1,000  ;  to  final  dividend  on  the  preference  shares  at  the  rate 
of  6  per  cent,  per  annum,  making  <;  per  cent,  for  the  year.  £900  : 
to  final  dividend  on  the  ordinary  shares  at  the  rate  of  6  per  cent, 
per  annum,  making  .5  per  cent,  for  the  year,  £7,415  :  leaving  to  be 
carried  forward  £3.241.  The  number  of  8-c.p.  lamp  equivalents 
connected  was  282,376,  an  addition  of  10,289  during  the  year,  and 
the  total  number  of  units  sold  was  4,016,478,  being  128,45m  less 
than  for  1910.  The  regular  demand  for  the  past  year  has 
shown  a  satisfactory  increase,  the  decrease  being  due  to  the  discon- 
tinuance of  a  large  temporary  supply  of  power. 

Llanelly    and    District     Electric    Lighting;    and 

Traction  Co.,  Ltd. — The  directors  report  that  the  profit  for  1911, 
including  £56  brought  forward,  and  after  payment  of  loan  and 
debenture  interest  charges,  is  £4,585.  Out  of  this  the  interim 
dividend  on  the  6  per  cent,  cumulative  preference  shares  to  June 
last,  amounting  to  £1,761,  has  been  paid,  leaving  £2,824.  The 
directors  recommend  the  dividend  on  the  6  per  cent,  cumulative 
l)reference  shares  for  the  half-year  to  December  £  1,800,  carrying 
forward  £1.024.  The  tramways  were  completed  early  in  August, 
1911,  so  that  the  full  system  was  only  in  operation  for  about  five 
months. 

Giant's  Causeway  and  Portrush  Electric  Tramway 

Co. — The  annual  meeting  was  held  in  Portrush  on  February 
23rd,  Provost  Traill,  D.L.,  presiding.  The  directors'  report  stated 
that  the  receipts  had  increased  from  £3,877  to  £4,107,  with  one 
exception  the  higliest  on  record  since  the  starting  of  the  company, 
and  the  net  profits  from  £1,381  to  £1,.546.  The  number  of  pas- 
sengers had  increased  from  132,789  in  1910  to  136,39.5  in  liUl. 
The  balance,  £262.  against  the  net  revenue  account  last  year,  had 
been  turned  into  a  balance  of  £167  in  its  favour  in  this  year's 
account  for  the  first  time  in  25  years.  As  a  reserve  power,  to 
meet  the  contingency  of  another  summer's  drought,  the  directors 
had  erected  an  additional  electric  generating  station  at  the  depot, 
Portrush,  at  a  cost  of  £500.  The  profits  from  the  year's  working 
would  have  far  outrun  those  of  any  previous  year  had  it  not  been 
for  the  unexampled  drought,  as  a  result  of  which  the  water  supply 
to  the  turbines  had  to  be  carefully  conserved.  The  engineer's 
report  stated  that  the  permanent  way,  the  power  plant— electric 
and  steam — and  the  rolling  stock,  had  been  maintaineil  in  an 
efficient  condition.  The  number  of  miles  run  by  electricity  had 
been  33,407,  at  a  working  cost  of  3:5d.  per  mile  run.  The  number 
of  miles  run  with  steam  engines  had  been  4,048,  at  a  working  cost 
of  Is.  4d.  per  mile  run.     The  report  was  adopted. 

Official     Announcements     re     Companies. —  The 

following  companies  will,  unless  cause  is  shown  to  the  contrary, 
be  struck  oft'  the  register  within  three  months,  and  will  accordingly 
be  dissolved:  — 

Ados,  Ltd. 

Ji,lec(,ric  Timber-Seasonirg  and  Preservation  Co.,  Ltd. 

Iinprovecl  Eleotrio  Glow  Lamp  Co.,  Ltd. 

London  and  Provincial  Electric  Construction  Co.,  Ltd, 

McPhail  A  Simpson's  Dry  Steam  Patents  Co.,  Ltd. 

County  of  London  Electric  Supply  Co..  Ltd. — The 

directors  have  declared  a  final  dividend  on  the  preference  shares  at 
the  rate  of  6  per  cent,  per  annum,  less  income-tax,  and  on  the 
ordinary  shares  at  the  rate  of  8  per  cent,  per  annum,  less  income- 
,  tax,  for  the  half-year  to  December  31st,  making  6  per  cent,  for  the 
year  on  the  ordinary  shares.  £25.000  has  been  placed  to  reaerv^ 
for  depreciation,  against  £20.000  last  year. 
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MARKET     QUOTATIONS. 


STOCKS    AND    SHARES. 


It  should  be  remembered,  in  making:  usf*  of  the  figures  appeariner 
in  the  followin<j  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstancea. 


Wednesday,  February  28tli. 


CHEMICALS,  &c. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

«  Add,  Hydrochloric 

per  cwt. 

5/- 

a     „     Nitric 

22/- 

a     .,     Oxalic            

per  11). 

23d. 

m     .,      Sulphuric 

per  cwt. 

5/6 

M  Ammoniac  Sal        

1, 

42/- 

a  Ammonia,  Muriate  (large  crystal 

per  ton 

i;2910 

a  Blejiching  powder 

t« 

jesio 

M  Bisulphide  of  Carbon 

M 

A'lS 

, , 

a  Borax 

M 

i'le  10 

a  Copper  Sulphate 

11 

£23 

£1  inc. 

a  Lead,  Nitrate          

£% 

a       „      White  Sugar 

It 

£25 

£2  Oinc. 

«      „      Peroxide 

jesa 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

3§d. 

, , 

a  Potash,  Caustic  (80/82  %) 

per  ton 

£20  5 

a        ,,       Chlorate 

per  lb. 

3id. 

a        „       Perchlorate 

a  Potassium,  Cyanide  (98/100  %)  . . 

„ 

7id. 

(for  mining  purposes  only) 

a  Shellac          

per  cwt. 

68/- 

, , 

a  Sulphate  of  Magnesia 

per  toil 

£4  10 

a  Sulphur,  Sublimed  Flowers 

j^ 

£610 

a        „         Recovered 

^^ 

£610 

•         „         Lump 

,* 

£5  5 

a  Soda,  Caustic  (white  70/72  %)    . . 

,, 

£10  r. 

, , 

a      „     Chlorate        

per  lb. 

3id. 

. , 

a      ;,     Crystals         

per  ton 

£3  5 

J , 

a  Sodium  Bichromate,  casks 

per  lb. 

Sd. 

METALS.  &c. 

b  Aluminium  Ingots,  rn  ton  lots  . . 

per  ton 

£65 

b           ,,           Wire,  in  ton  lots    . . 

It 

£102 

b           „           Sheet,  in  ton  lots    . . 

£120 

. . 

p  Babbitt's  metal  ingots     . . 

)) 

£38  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

7id. 

Jd.  inc. 

c      „     Tube  (brazed) 

ti 

lOid. 

Jd. inc. 

c      „         ,,     (solid  drawn) 

It 

8Jd.        ■ 

id.  inc. 

C      „     Wire,  basis 

If 

lid. 

;^d.  inc. 

c  Copper  Tubes  (brazed)     . . 

lOgd. 

Jd.  inc. 

c        „           ,.      (solid  drawn) 

If 

ICd. 

id.  inc. 

g        „       Bars  (best  selected) 

per  ton 

£79 

, , 

g       „       Sheet           

II 

£79 

, , 

g       „      Rod 

It 

£79 

, , 

d       „      (Electrolytic)  Bars 

It 

£66  5 

, , 

d       .,                 „           Sheets      .. 

£83  5 

d       „                 „           Rods 

11 

£715 

•  • 

d       „                   „            H.C.   Wire 

per  lb. 

Sftd. 

, , 

/Ebonite  Rod            

It 

6/8 

/       „         Sheet         

II 

4/9 

a  German  Silver  Wire 

II 

1/11 

t  Gutta-percha,  fine 

It 

b  India-rubber,  Para  fine  . . 

4/7J 

id.  inc. 
8^d.  inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

49/7 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

* 

£14 

g  Lead,  English  Pig 

^^ 

£1C  2  6  to  £16  5 

2/G  inc. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/G 

, , 

g  Mercury         

per  bot. 

£8  7  6 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  2s. 

e      ,.                1,            „      medium 

ti 

2/6  to  4/- 

, , 

e     „                „            „      large    .. 

11 

4/6  to  8/6 

* 

p  Phosphor  Bronze,  plain  castings 

11 

lid. 

. , 

p         „            „    rolled  bars  &  rods 

II 

1/OJ. 

, , 

p         „            „  rolled  strip  &  sheet 

11 

1/1 

, , 

o  Platinum       

per  oz. 

185/- 

, , 

d  Silicium  Bronze  Wire 

per  lb. 

9Jd. 

, , 

r  Bteel  Magnet,  in  bars 

per  ton 

£55 

. , 

g  Tin,  Block  (English) 

11 

£197  to  £199 

£1  dec. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/4^ 

Jd.  inc. 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £150 

^ , 

*  Zinc,  8h 't  (Vieille  Montagne  bnd.) 

M 

£80  7  6 

Quotations  supplied  by- 


m  Q.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

f  India-Rubber,  Gutta-Percha   and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare. 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe. 

k  Morris  Asbby,  Ltd, 

/  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  &  Co.,  Ltd. 

n  P.  Ormiston  &  Sons 

o  Johnson,  Mattbey  &  Co.,  Ltd. 

p 

r  W.  P.  Dennis  &  Co. 


Stock  Exchange  IVotices. — The  Stock  Exchange  Com- 
mittee have  appointed  special  settling  days  as  under  : — 

Friday,  March  1st.— Puebla  Tramway  Light  and  Power  Co.— Scrip,  fully  and 
partly  paid,  for  $3,000,000  prior  lien  5  per  cent.  50-year  gold  bonds. 

Wednesday,  March  6th. — Marconi's  Wireless  Telegraph  Co.,  Ltd. — Further 
issue  ot  10,000  7  per  cent,  cumulating  participating  preference  shares  of  £1 
each,  fally  paid  (Nos.  727,012  to  737,011). 

Thursday,  March  7th.— Marconi's  Wireless  Telegraph  Co.,  Ltd.— Further 
issue  of  12,989  7  per  cent,  cumulative  participating  preference  shares  of  £1 
each,  fully  paid  (Nos.  737,012  to  750,000). 

And  ordered  the  under-mentioned  securities  to  be  quoted  in  the 
Official  List  : — 

Marconi's  Wireless  Telegraph  Co.,  Ltd.— Further  issue  of  10,000  7  per  cent, 
cumulative  participating  preference  shares  of  £1  each,  fully  paid  (Nos.  727,012 
to  737,011) ;  and  12,989  7  per  cent,  cumulative  participating  preference  shares 
of  £1  each,  f«lly  paid  (Nos.  737.012  to  7.')0,000). 

Mexican  Light  and  Power  Co.,  Ltd.— £1,000,000  5  per  cent,  second  mortgage 
60-year  bonds  (Nos.  A  1  A  10,000)  of  £100  each,  in  lieu  of  the  scrip. 


TaeBlay  Bvening, 
The  shadow  of  a  coal  strike  is  still  lying  over  most  of  the  markets 
in  the  Stock  Exchange  at  the  time  of  writing,  although  hopes  run 
high  of  a  peaceful  settlement  after  all.  Prices,  as  a  matter  of  fact, 
have  held  their  positions  with  a  good  deal  of  tenacity  ;  perhaps 
with  more  than  miglit  have  been  expected  in  the  circumstances. 
So  far  as  Electric  issues  are  concerned,  it  may  be  said  that  the 
labour  difficulty  has  liad  little  or  no  influence  upon  quotations. 

Metropolitan  Railway  Consolidated  stock  and  City  and  South 
London  Ordinary  stock  have  been  racing  neck  and  neck  for  the 
honour  of  the  biggest  advance  this  week.  The  improvements  are 
^^  and  2  respectively.  The  rumour  connecting  the  ( 'ity  and  South 
London  line  with  the  Crystal  Palace  we  mentioned  last  week  ;  while 
another  one  that  is  doing  duty  is  that  the  company  will  shortly  be  in- 
cluded within  the  scope  of  the  Underground  Electric  Railways  com- 
bine. Metropolitan  Ordinary  has  been  bought  for  the  same  reason 
as  that  last  given  in  connection  with  the  City  and  South  London, 
and  (luite  possibly  all  the  Underground  lines  will  be  joined  up  in 
course  of  time,  although,  at  present,  negotiations  may  be  disclaimed 
by  one  company  and  another.  Central  London  Ordinary  is  1  down. 
Underground  Electric  Railway  shares  rose  J,  and  the  Income  bonds 
2,  it  being  understood  that  the  bull  account  has  been  substantially, 
if  still  only  partially,  reduced.  British  Electeic  Tractions  are 
steady,  with  rises  in  both  Preference  stocks.  South  Metropolitan 
Preference  rose  g,  but  the  Metropolitan  Tramways  descriptions  are 
unchanged. 

In  the  English  Electricity  Supply  group,  Charing  Cross  Ordinary 
continue  to  improve,  and  Bromptons  put  on  i,  the  latter  bringing 
the  price  to  Si{  middle.  Westminsters  are  harder  at  8g,  St.  James's 
rose  to  8i,  and  Edmundsons'  Preference  improved  I  to  SJ  :  the  only 
shares  to  look  back  being  Metropolitan  Ordinary,  which  are  some- 
what easier.  There  has  been  a  little  inquiry  for  the  Ordinary 
shares  of  the  Edmundsons'  Company,  which  has  put  the  price  up 
to  lis.,  speculative  buying  being  stimulated  by  the  expectation  that 
in  the  course  of  a  year  or  two  the  company  might  even  pay  a 
dividend  upon  these. 

In  the  Foreign  section,  the  news  concerning  the  revolution  in 
Mexico  is  read  more  gravely  than  has  been  the  case  hitherto,  and 
most  of  the  Mexican  Light  and  Power  issues  shov/  falls  on  the 
week.  The  declines  range  from  j  to  2  ;  but  we  understand  that 
the  prices  were  marked  down  more  in  apprehension  of  selling  than 
by  reason  of  actual  realisation.  Confidence,  of  course,  has  been 
shaken  in  Mexican  investments,  and  there  is  a  lack  of  support  to 
take  small  lines  of  shares  when  they  come  to  market,  which 
accentuates  the  prevalent  feeling  of  depression.  Mexican  Light 
and  Power  fell  2,  Mexico  Trams  losing  8  points.  The  feature  of 
strength  in  this  section  is  Kaministiquia  Power  Gold  bonds,  which 
are  up  no  less  than  5  points.  Canadian  General  Common  lost  a 
point,  and  Shawinigan  Water  went  back  after  its  brilliant  rise  of  last 
week.  Canadian  General  Electric  lost  2,  and  Montreal  Light,  Heat 
and  Power  fell  1.  There  was  a  slight  weakening  in  Rio  Trams, 
but  the  bonds  are  both  better. 

Telegraph  and  Telephone  issues  are,  in  the  main,  steady  enough. 
The  feature  is  a  rise  of  «  in  West  India  &  Panama  Telegraphs,  the 
report  of  American  buying  being  sedulously  circulated.  \Ve  have 
already  referred  to  the  suggestion  that  the  United  States  Govern- 
ment should  take  over  the  control  of  the  whole  telegraph  system  of 
the  country,  and  the  idea  is  that  an  influential  syndicate  has  been 
formed  in  order  to  buy  up  the  West  India  &;  Panama  with  a  view 
to  re-selling  it  to  the  Government  later  on.  What  foundation  there 
may  be  for  this  statement  we  are  unable  to  say,  but  the  report  has 
been  quite  sufficient  to  rally  the  price  to  the  extent  indicated. 
Eastern  Ordinary  shed  the  point  it  gained  last  week,  but  Anglo 
"  A  "'  continue  to  advance  slowly. 

The  excitement  over  Marconis  has  subsided  to  a  slight  extent, 
and  the  shares  went  down  on  the  eve  of  the  carry-over,  at  which  it 
was  made  obvious  that  a  heavy  bull  account  still  exists  in  the 
shares.  After  touching  4iJ  sellers,  however,  the  price  recovered  to 
4^,  the  Preference  moving  up  in  sympathy.  National  Telephone 
Deferred  is  again  a  good  market,  with  a  rise  of  3  points  to  its 
credit  on  the  week.  In  other  Telephone  and  Telegraph  issues  there 
is  no  feature. 

Amongst  Manufacturing  shares,  Castner-Kellners  picked  up  part 
of  their  drop,  but  Babcocks  are  heavy  and  have  given  way  to  0.;, 
in  spite  of  extravagant  expectations  with  reference  to  the  dividend 
announcement.  Willans  &  Robiiison  continue  in  request,  the  shares 
and  the  debenture  stock  all  improving  this  week,  and  another 
noticeable  movement  is  a  rise  of  2  in  British  Weatinghouse  4  per 
cent.  Debenture  stock. 

The  Rubber  market  has  been  quiescent,  prices  being  fairly  well 
maintained,  though  business  has  sunk  to  small  proportions. 


Xewcastle-upon-Tyne  Electric  Supply  Co..  Ltd.— 

The  directors  have  declared  a  dividend  of  4i  per  cent,  for  the 
year  to  December  Slst  (on  account  of  which  an  interim  dividend 
of  2  per  cent,  was  paid  in  July  last)  on  the  ordinary  shares.  This 
compares  with  a  total  of  4  per  cent,  for  1910. 

Mirrlees  Watson  Co.,  Ltd. — The  directors  have  declared 

a  dividend  for  lyil  of  10  per  cent,  and  a  bonus  of  5  per  cent.,  less 
income-tax. 

Tnited  Alkali  Co.,  Ltd. — A  dividend  of  4s.  per  share, 
as  last  year,  is  announced,  £75,000  being  placed  to  reserve  aud 
£37,000  carried  forward. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    A>D   POWER    COMPANIES. 


NAME. 


Boarnemouth  &  Poole,  Ord.    . . 

Do.    4i%Pref 

Do.    Second  6  %  Pref. 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord... 

Do.    7  %  Cum.  Pre( 

Central   Electric   Supply,  4  %  ) 

Guar.  Deb. ) 

Chiring  Cross,  West  End  &  City 

Do.    ii  %  Cum.  Pref 

Do.     "  City     Undertaking  "  1 
4i  %  CiTi.  Pref.  i 

Do.         Do.  4  %Deb 

Chelsea, Ord.  

Do.    4J%  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  Durham,  5  %  First  | 
Mort.  Deb.  J 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Do,    4j  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Deb 

Hove 


Stock 

or 
Share 


10 

10 

10 

Stock 

6 

6 

100 

6 
6 


100 

5 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 

Stock 

Stock 

5 

6 

100 

5 

5 

100 

6 


Dividends 

for       j 

1910. 

1911. 

5 
44 

5f 

44 

6 

6 

44 

** 

10 

9f 

7 

7 

4 

4 

6 

6f 

4i 

44 

4J 

44 

4 

4 

6 

5 

^ 

44 

7 

6+ 

6 

6 

6 

6 

4i 

44 

5 

6 

5 

4f 

6 

6 

Nil 

Nil 

Nil 

Nil 

44 

44 

6 

6t 

6 

5 

44 

44 

y 

8+ 

Closing 
Quotations 
Feb.  27tb. 


4-44 
4i-    4gxd 

88-    44 

93  —  96 
4i-    43 
9«  —101 
13g-  144 
12  —  13 
117  —121 

100  —103 

87  —  89 

94—  10 

114—  llg 
107  —109 

101  —104 
i-      8 

2i-  3i 
87  —  90 

44—    5 

48-  64 
93  —  96 

6|-    7i 


Rise '  Present 

+  or  '   Yield 
FaU  I     P.O. 


4  8  4 

6  5  3 

4  9  1 

4  19  1 

4  1-J  4 

4  2  8 

4  7  5 

6  12  4 


0    0 
3    3 


4    2  7 

4  6  7 
Nil 
Nil 

5  0  0 

6  0  0 
4  17  7 
4  13  9 
6    4  2 


£  n.  a. 

5  18  11  ' 

4 14  9 ; 

6  9  1  : 
4  8  8  I 
6  11    1 

4  4  10 

3  19    3 

5  11    1 

4  17    4 

5  9    1 


NAME. 


Cloalng 
Quota  tkru 
B  eb.  27(b. 


Rise   Preset  t 

-<-  or     Yield 
Fall       p-c. 


Kensington  A.  Knightsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan         

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    34%  Mort.  Deb 

Midland   Electric  Corporation  | 
44  %  First  Mort.  Deb.  J 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.    . . 

North  Metropolitan  Power  Sup-  1 

ply,  5  %  Mortgages  (Bed.) ) 

Notting    Hill,    6  %  Non-Cum.  1 

Pref.  / 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    34%  Deb 

Smithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    44  %  Cum.  Pref 


5 

5 
5 

100 
5 
4 

100 
1 

100 
5 
5 

100 
5 
5 


6t 
10 

7 

8J       84 
Nil      2 


6 

5 

7 

44 

5 

5 

44 
10 

44 


5 
5 
7 
44 

■44 
10. 

44 


8  —    e*xd 
6i—    7ixd 
85  —  87 
1|-    lixd 

98  —101 

1-    14 
97  -  1»J 

1-     3 
28-    34 
87  —  89 

8i-    8g 

m-  H 


5    0    0 
5  11    1 


5    9  5 

5  17  8 

4  16  7 

4    0  6 


— 1 

+  4 


6  a 

4  19 
6  4 
4  10 


5  1 
5  12 
4    6 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Eds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  andT.,  Ord. 

Do.    6%  Deb 

Eleo.Lt.andP.  ofCochabamba, ) 

6  %  Bonds  [ 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  J 

Eleo.  Dev.  Ontario,  5   %    1st  I 

Mort.  Bonds  J 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KaministiquiaPower,5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  1st  Mort.  Gold  Bds. 


6 

6 

6 

5 

84 

7f 

5 

6 

5 

100 

6 

5 

$100 

7 

7f 

$100 

7 

7 

1 

3 

3+ 

100 

6 

100 

6 

6 

100 

6 

6 

$500 

5 

5 

10/- 

NU 

. 

1 

6 

6 

$500 

5 

5 

5 

100 

6 

5 

,  , 

6 

6 

$100 

4 

4f 

$100 

7 

7 

•  • 

•  5 

5 

54—    6 

6A—    7 

5"—    51 

92i-  944 

lU  —118 

117  —121 

i-    1 
95  —  98 

91  —  93 
83  —  86 

95  —  97 


108  -110 
28—    34 
1014-103A 

84  —  se- 
es —  a5 

105  —107 
94  —  DC) 


-2 


-t-5 

+  *4 
-1 

—2 
-'I 


5    0 

0 

6    1 

5 

4  15 

3 

5    5 

B 

5  18 

8 

5  15 

8 

3    0 

0 

5    2 

0 

6    9 

0 

5  16  3 

5    3  1 

Nil 

8    0  0 

4  11  0 


4  16    7 

5  16    3 

4  14    2 

6  10  10 

5  4    2 


Monterey  Ely.  Light  &  Power,  \ 

5  %  1st  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  1st  Mort.  Bonds  I 

Eiver  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  ) 

1st  Mort.  Deb.  J 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5 
1st  Mort.  De 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., 
1st  Mort.  6  %  Gold 


100 

5 

6 

$100 

7 

8 

$500 

6 

•  • 

Stock 

10 

Do. 

6 

6 

1    Do. 

6 

6 

100 

44 

44 

$100 

4 

6+ 

$500 

5 

5 

Stock 
Do. 

3 

% 

100 

6 

6 

1 

Nil 

Hid. 

100 

6 

6 

1 

89  —  91 

192  —197 

39  —  41 

250  —260 
110  —115 
100^1024 

100  —102 

129  —131 
107  —109 
1034—1054 
994—1014 

924-  94J 

tih-    Ji 

107  —109 


—a 


5    9 

11 

iSll 

1 

jl2    3  IP 

!  3  18  11 
5     4     4 
4  17    7 

,4    8 

3 

'  3  16 
|4  11 

4    5 
4    8 

4 

9 

8 

6    5  10 

5  10 

1 

TELEGRAPH   AND   TELEPHONE   COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5  %  1 
Mort.  Deb.  J 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Do.    44%  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %  1 
Mt.  Db.  Mauritius  Bub. ) 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

4t 

stock 

5 

5 

$100 

8 

8t 

$1000 

4 

4 

stock 

m 

3 

Do. 

6 

6 

Do. 

80/- 

30/- 

100 

6 

6 

.  5 

7 

1  Stock 

4 

4 

10 

6 

6f 

10 

10 

10 

6 

4 

4+ 

6 

10 

10 

60 
10 

% 

44 

100 

44 

44 

Stock 

7 

ut 

Do. 

34 

34 

Do. 

4 

4 

10 

7 

6t 

Stock 

4 

4 

36 

4 

4 

10 

52 

6+ 

10 

6 

6 

10 

18 

6t 

26 

18 

5+ 

$100 

6 

6t 

$100 

4 

4 

1 

6 

1 

16 

•• 

7i-  72 
97  —  99 

144  — 14() 
934-  954 
66  —  68 

1095—1103 
254—  26 

102  —104 

7i-  74 
86  —  88" 
lOi-  Hi 
17  —  18 

8i—    3? 

8—84 
99  —101 

74-     8 

99  —101 

136  —139 
83  —  85 

100  —102 
13g-  13  J 
9i*  — lOl 

99  —101 

11  —  114 
13J—  13| 
32  —  33' 
564—  684 
81  —  83 
70  —  73 
44-  48 
4  -    44 


+  A 

+  A 


1   0 

9    7 


9 
6 
4 
5  15    5 

4  16     1 


13    4 

10  11 

6    8 


11 
6 

17 
9 

12 


4    9    1 


6    0  9 

4  2  4 
8  18  5 

5  0  11 
3  19  S 

3  19    3 


5    2 

4  8 

5  9 

6  10 
6  0 
6    9 


Monte  Video  Telephone,  Ord. . .      \  1 
Do.    5  %  Pref |        1 

National  Telephone,  Pref.        . .     Stock 

Do.    Def Do. 

Do.  6  %  Cum.  1st  Pref.  . .  10 
Do.  6  %  Cum.  2nd  Pref.  . .  |  10 
Do.    6  %  Nou-cum.  3rd  Pref.    [       6 

New  York  Telep. ,  44%  Gen.  Bnds.  :     100 

Oriental  Telep.  and  Elec.  . .  '        1 

Do.    6  %  Cum.  Pref 1 

Do.    4  %  Red.  Deb Stock 

Pacific  and  European  Tel.,  4  %  )       p, 
Guar.  Debs.  /      ^°- 

Renter's        . .         . .  .         ..  \        8 

Submarine  Cables  Trusi  . .     Cert. 

Telephone  Co.  of  Egypt,  44  %  I    o,„„fc. 
Deb.  K3d.  j    ^^°^^ 

United  River  Plate  Telephone  5 

Do.    5  %  Cum.  Pref 5 

West  Coast  of  America  . .        . .  24 

Do.     4   %  Debs.,  1  to  1,500)       ,„» 
guar,  by  Braz.  Sub.  Tel. )       ^"" 

West  India  and  Panama  Teleg.  10 

Do.  6  %  Cum.  1st  Pref.  . .  10 
Do.  6 -^l^  Cum.  2nd  Pref,  ..;  10 
Do.    5  %  Debs '     100 

Western  Telegraph,  Ltd.          . .  I      10 
Do.    4  %  Deb Stock 

Western  Union  Tel.,  4%  Bnds.  A    $1000 
Do.    44  %'Fdg.  Bonds..        ..     $1000 


6 
6 
6 
6 
6 
6 
6 

I* 

6 

4 


6 
6 

44 

8 
5 
34 
4 

'^ 

6 

6 

7 

4 

4 

44 


6 

5 

6+ 

6+ 

6 

6 

6 

44 

6 
4 


6t 
6 

44 

8 

6 


6 

6 

6f 

4 

4 

44 


1  -    14 

;??-   % 
95*^—1024 

124'— 1-26    • 

9i-  10 

9i—  10 

Sfii—    5,Vi 

103  —104 
IS—     1% 

n-  li 

87}—  894 
984—1004 
10.4-  Hi 

130  —133 
99  —101 

78-    78 
6|-    68 
14-    1| 
98  —100 

4H    4g 

IO4—  \U 

^l-  m 

102  —104 

la^-  \i 
99"— lul 

106  —109 
1014 -104 1 


-A 


+  4 


+  4 


6 

10 
17 


4  15 
6    0 


0 
4  12 
4  6 
4  II  5 
4  16  10 
4    9    6 

8  19    7 

3  9    7 

4  10    3 

4    9    1 

6    4  11 
4    8  11 

3  11    5 

4  0    0 


6    5  R 

6    6  8 

4  16  2 

6    0  u 

3  19  3 

3  13  5 

4  6  2 


*  Unless  otherwise  stated,  all  shares  are  (ally  paid. 


f  Interim  dividend. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES -(Cb«<wn«»rf.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


nAmb. 


B«th  Trams,  Pref 

Do.    5  %  Pref. 

Do.    44%  Deb. 
Brit.  Elec.  Trac, 

Do. 

Do. 

Do. 


Ord. 


6  %  Pref.     . . 
Do.  Deferred 

Do.  6%Cum.Pr'f. 

7%Non.Cura.  Pi'f. 
6  %  Perp.  Deb.      . . 
44  %  and  Deb. 
Central  London  Railway,  Ord. 

Do.     Pref 

Do.    De( 

Do.    4%  Deb 

City  &  South  London,  Ord. 
Do.    6  %  Pref.,  1891     . . 
Do.         1896    .. 
Do.         1901     .. 
Do.         1903    .. 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4A  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . . 

London  Elec.  Railw'ys,4  %  Deb. 

London  United  Trams,  5  %  Pref. 

Do.    4  %  Deb 


Do. 

Do. 


Do. 
Do. 
Do. 
Do. 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 
for 


1910. 

Nil 
6 


5 

4i 

8 

4 

9 

4 

14 

6 

6 

6 

5 

4 

6 

Nil 
Nil 

*i 
2i 
4 
6 
4 

Nil 
4 


1911, 
Nil 

6 

4J 


6 

4i 

8 

4 

2 

4 

lit 

6 
5 
6 
6 
4 
6 


8+ 
4 

4 
6 
4 


Closing 
Quotations 
Feb.  27th. 


J 

14 

8  ■ 
93  • 

41,!i 

96' 
79 

08  ■ 

8;^  ■ 

58  ■ 
100 

84  ■ 
107  ■ 
102  ■ 
101 
101 
101 

loa 

l| 

4 

73 

75  ■ 
82  ■ 
97 

J^ 
75 


=  i 


85 

-  16 

-  10 

-  95 
-43J 

-  iK) 

-  83 

-  70  xd 

-  85  xd 

-  60  xd 
-102 

-  X> 
-1C<» 
-104 
-103 
-103 
-103 

-  lljxd 

:  ^1 

-  78 

-3 

-  80 

-  84 

-  99 

-  44 

-  78 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  s.  d. 

, 

Nil 

, , 

7    5    6 

•• 

5    6  11 

+i 

•• 

+  * 

6    10 

,  . 

5    8    5 

— 1 

4    5    9 

4  14    2 

,  , 

3    6    8 

, 

3  18    5 

-f2 

4    5    9 

+  1 

4  11    9 

4  16    2 

, , 

4  17    1 

4  17    1 

,, 

3  17    8 

, , 

5    2    2 

• . 

Nil 

, , 

5  15    5 

4    6  11 

, , 

5    0    0 

+  1 

5  19    1 

4    0  10 

, , 

,  . 

5    2    7 

NAMB. 


Metropolitan  Railway  Consol 

Do.    Surplus  Lands    . . 

Do,    8*%  Deb 

Do.    8*  %  Pref 

Do.    84  %  Con.  Pref.  . . 
Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref.  . . 

Do.    34%Gtd 

Metropolitan  Eleo.  Trams,  Ord 

Do.    Def 

Do.    5%  Pref 

Do.    44  %  Deb 

Do.    5  %  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4  %  Deb 

Underground     Eleo.    Railway 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
5 

100 
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14+ 


44 


Closing 
Quotations 
Feb.  27th. 
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()H"- 
iiO  - 
85  - 
84  - 
33^ 

144  - 
90  - 

100  - 
H.)  - 
7(5  - 

u- 


■  r,o  xd 

-  70  xd 
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-  87  xd 

■  86  xd 
34i 

-146 

■  98 
-102 

-  91  xd 

-  78 

•     M 


99'— 101 
iooi-1024 

l^       17 
.,>  —  ijrs 

8!)  —  92 

i-     I 

72  —  77 

n-  n 

99  —101 

76  —  78 

h-      I 
21-    3i 
81—85 


Rise 

■f  or 
Fall 


-1-3 


+"i 
+  'i 

+  2 


Present 

Yield 

p.c. 


£  8.  d. 


3  15 

3  18 
8  16 

4  0 
4    1. 

Nil 
4  2 
4  1 
8  18 


4  18  11 


4  9 

5  13 
Nil 

5  10 
4  9 
4  17 


6  19    3 

4  17  in 

6  17    2 

5  4    0 

4  "9    1 

Nil 
Nil 

5  5  11 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref.     .. 

r»o.    2nd  Pref 

uo.    4%  Deb 

Do.    44  %  Deb 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    5%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5  %  Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4J%Con.  Deb 

Calcutta  Trams,  Ord, ,     . . 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 

6 

5* 

6 

6 

5* 

100 

4 

4 

100 

*4 

44 

100 

5 

6 

100 

5 

5 

10 

6 

6 

100 

44 

44 

100 

6 

6 

6 

8 

8t 

6 

6 

6 

100 

44 

44 

100 

8 

8f 

100 

6 

6 

100 

6 

6 

40 
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100 

4 

44 

100 

4 

44 

5 

6 

5 

6 

6 

100 

44 

4i: 

1 

Nil 

2,:+ 

5 

6 

5 

100 

6 

6 

100 

6 

6 

81000 

6 

6 

1 

NU 

. .  ■ 

100 

6 

6 

100 

5 

6t 

5    —    6i 

9^4  -  95 
1014-1034 
103i  -105* 
102"— 105" 
lOa-  111 
98  -100 
98  -100 
Bk—    9 
4|-    51 
100  —103 
136  -141 
117  -121 
108* -1114 
100"— 103 
102  —104 
103*- 105* 
6*—    5| 

A15 C  3 

*Ifi  "IB 

100  —103 

5 3 

5  5 

6S-    S* 
101-  103 
93  —  98 
100  —103 

91  —  94 
58  —  62 


5    4    9 

5    3    6 

4    4    3 

+  h 

4    7    0 

4  14    9 

4  15    3 

+  i 

5    6    8 

4  10    0 

5    0    0 

4    8  11 

4  15    3 

4    7    5 

6  13    0 

4  19    2 

4    9    8 

4    7    5 

4    6    7 

+  h 

4    5    4 

6    4    4 

-tV 

4  16    5 

4    7    5 

4    5    1 

4  17    3 

6    2    0 

4  17    1 

Nil 

6    6    6 

8    14 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.     , . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    5  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  Ist  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 
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1 

24 

100 

6 

5 

5 

6 

6 
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44 

44 
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44 

5f 

6 

6 
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6 

6 

$100 

10 

lot 
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5 

5 
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6 

5 
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6 

5 

6 

6 

7 

6 

6 

6 
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6 

5 

100 

44 

44 

1-  li 
1-  IJ 

93*—  974 
93*-  96* 

92  —  95' 
98*-100*xd 

117  —119 

100  —102 
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6—54 
974—  99* 

101  —104 

5i-  52 

98  —101 
llfi  —117 

102  —103 

99  — I'O 
197  —199 
102  —104 

81  —  84 
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61-    5i 

984—101* 
104  — 106" 


-3 

—  4 


+  i 
-1-1 


. 1 

+  i 


6    u  0 

4    8  U 

4  16  0 

6    2  7 

6    3  8 

6    5  3 

4  19  6 

5  17  8 

4  18  0 

5  17  1 

6  13  4 
6  9  1 
5    0  6 


1  18    1 


4  16 

5  2 
4  9 
4  5 
4  17 
5 
5 

4  16    2 

5  19  1 
5  5  3 
5  6  8 
5  11  7 
4  18  6 
4     4  11 


0    0 
I)    6 


MANUFACTURING   COMPiNIES. 


Aron,  Ord 

Do.    6%  Pref. 

Babcock  &  Wilcox 

Do.    Pref 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref.     . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.     Pref 

Brush,  Ord 

Do.    7  %  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.     Pref 

Do.    Deb 

Castner-Eellner , 

Do.     Deb , 

Crompton  &  Co , 

Do.    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

24+ 

1 

6 

6 

6 

10 

8t 

6 

6 

6 

100 
100 

§ 

2 

3 

Nil 

100 
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4 

100 

6 

6 
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Nil 
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Nil 

.. 
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Nil 

,, 
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Nil 

100 
100 

t 

8 

6 

16 

10+ 

6 

6 

6 

100 

44 

44 

1 

174 

20 

100 

44 

■a 

8 

Nil 

100 

e 

6 

64-    6| 

14-    11 

6-;-  7i 

101  —103 
94  —  97 

4-     i 

63  —  66 

102  —105 
1/6-2/. 
5/-  -6/ 

0  —      i 

56  —  61 

87  —  42 

9  -    9| 

5  —    5i 

98.3-100* 

Q  9  oil 

"r(t         "IB 

106  —110  xd 

k-      I 

58  —  68 


7    2    2 

-i 

3  17    0 

3  13  10 

,  , 

6  17  11 

4  16    0 

,  , 

4    7    5 

,  , 

4  12    9 

Nil 

4  2 

6     1     3 

5  14    3 

Nil 

Nil 

Nil 

Nil 

7    7    7 

10  14    4 

7  13  10  : 

4  16    3    ! 

4    9    7 

+  ,v 

5    8    5 

4    1  10 

Nil 

7    7    1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction     . . 

Do.     P:ef 

Greenwood  &  Batley,  Pref. 

Do,    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref 

Telegraph  Constiuction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

6 

100 

44 

44 

5 

Nil 

6 

Nil 

. 

100 

4 

4 

100 

6 

6 

2 

Nil 

2*t 

a 

7 

7 

10 

7 

7 

100 

5 

6 

10 

5 

6 

100 

4 

4 

6 

16 

lot 

6 

44 

4, 

100 

4J^ 

4.    1 

10 

10 

10 

5 

6     ' 

12 

20 

lot 

100 

4 

4 

1 

Nil 

,, 

5 

Nil 

,  , 

100 

4 

4 

.T2 

98  - 


IS- 
71  — 
77  — 

a 

94  — 
9  — 

R)  — 

lia- 

5  - 

104 

10  — 

35*^ 
994 


-  ^h 

-  lA 
-101 

-  4" 
75 

80 

1 

li 

?± 
96 

'.0. 

no' 

124 

H 

106 
12 

37* 
1014 


+  ^ 


:2* 


5    3    1 
5    9    9 

4  9    1 

Nil 
Nil 

5  6    8 

6  6    0 


9  4 

5  8 

4  2 

5  .( 
8  11 

2  r> 

5  9 

4  11 


4  17  7 
6  7  0 
3  18  10 

Nil 

Nil 
6    5    0 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividend. 


The  yields  are  calculated  in  most  cases  upon  the  dividends  paid  for  1910. 


Bank  rata  of  Discount  34  per  cent.,  February  8th,  1012, 


Vol.70.  No.  ],7H8,  mauch  1,1912.]        THE    ELECTRICAL    REVIEW. 


159 


PROCEEDINGS    OP    INSTITUTIONS. 


Recent  Developments  in  Steam  Turbine  Practice. 

By  K.  Baumann. 

(^DiKmsxiiin  on  paper  read  liefore  the  INSTITUTION  OK 

El,ECTKiCAL  Engineers,  at   Manchexter,  Janvarij  IGf/i,  11(12.     For 

Abstract  of  paper,  .see  page  317.) 

Mr.  Gerald  Stoney  said  he  conpjdered  the  paper  the  most  im- 
portant on  steam  turbines  which   had  appeared   for  a  lonp  time. 
The  necessity  of  dealing  with  hif^h  suj)erheat  and  the  prevention  of 
trouble  due  to  this  hiph  8ux)erheat — from  differences  of  expansion,  and 
also  on  account  of  the  prrowth  of  cast-iron — was  common  both  to 
the  pure  Rateau  and  to  the  Parsons  turbines.     There  were  two  ways 
to  pet  over  the  trouble  of  growth.     One  was  to  use  an  impulse 
wheel,  in  which,  by  the  approximate  adiabatic  expansion  of  the 
steam,  the  temperature  was  reduced   below  a   point   where  such 
growth  was  liable  to  take  place.     The  other  was  to  use  material 
which  would  not  distort  permanently  with  superheated  steam  ;  a 
steel  casting  was  such  a  material,  and  in  all  recent  turbines  of  the 
pure  Parsons  type  in  which  there  was  high  superheat  the  centre 
portion  of  the  casing  was  a  steel  casting.     This  had  proved  able  to 
get  completely  over  the  trouble  due  to  superheated  steam.     Alterna- 
tively, they  used  a  Curtis  wheel  followed  by  the  ordinary  Parsons 
blading.    Makers  of  turbines  had  to  go  with  the  fashion,  and  piovide 
their  customers  with  an  impulse  wheel,  but  in  no  case  had  Messrs. 
Parsons  got  a  better  steam  consumption,  or  had  the  costs  of  manu- 
facture been  reduced,  by  the  use  of  an  impulse  wheel.     The  maxi- 
mum efficiency  of  a  single  row  of  blades  was  about  80  percent.,  and 
this  figure  applied  equally  both  to  the  Rateau  and  to  the  Parsons 
turbine.    The  maximum  eflBciency  under  the  best  conditions  of  a 
two-row  Curtis  wheel  was  67  per  cent.,  but  they  had  found  that 
under  the  conditions  under  which  it  had  to  work  at  the  high- 
pressure  end  of  a  turbine,  the  efficiency  was  as  low  as  42  to  45  per 
cent.,  on  account  of  the  small  arc  of  impingement  and  the  high 
skin  friction  of  the  disk  running  in  steam  at  considerable  pressure. 
It  wanted  very  short  Parsons  blades  with  very  big  clearances  to  get 
as  low  an  efficiency  as  this  :  the  high-pressure  part  of  the  pure 
Parsons  turbine  was  practically  always  superior  to  this  figure,  and 
therefore  it  was  possible  to  get  the  steam  consumption  of  the  pure 
Parsons  turbine  as  a  whole  better  than  that  of  the  disk  and  drum 
type.     The  disl^and  drum  was  working  under  the  most  favourable 
conditions  in   moderate  sizes  running  at  high  speed,  say,  750  to 
L.'iOO-KW.  plants  at  3,000  b.p.m..  but  when  they  came  to  low  speeds, 
the  result  became  much  worse.     For  instance,  a  1,000-kw.  set  at 
1,500  R.P.M.  as  a  disk  and  drum  was  decidedly  worse  than  a  pure 
Parsons  machine.     In  comparing  different  sizes,  it  would  have  to  be 
remembered  that,  as  Mr.  Baumann  stated,  the  output  of  turbines 
was  approximately  inversely  as  the  square  of  the  revolutions.     The 
disk  and  drum  was  useful,  also  in  cases  where  a  turbine  had  to  be 
put  into   a  restricted  space,  as  sometimes  happened  in  connection 
with  the  extension   of   old   stations,    but   in   cases  where   a   new 
station  was  being  laid  out  this  did  not  come  in.  as  the  area  taken 
by  the  turbines  was  a  very  small  part  of  the  whole  station,  which 
included  boiler   house,  switchboard,  kc.    The  disk  and  drum  was 
also  useful  in  small  sizes,  say.  500  KW.  at  3,000  r.p.m..  where  there 
was  avery  high  boiler  pressure  of  180  to  250  lb.,  in  which  case  the 
pure  Parsons  turbine  could  not  take  the  full  benefit  of  the  boiler 
pressure.     Another  point  had  to  be  considered,  namely,  the  cutting 
•  of  the  impulse  blades  due  to  the  high  velocity  of  the  steam.     This 
was  not  so  much  the  case  if  there  was  always  high  superheat,  but 
with  moderate  superheat  or  with  saturated  steam  it  was  very  rapid. 
They  had  tested  Curtis  blading  in  a  jet  of  saturated  steam  issuing 
at  150  lb.  pressure,  and  exhausting  into  the   atmosphere,  and  no 
material,  even  the  hardest  steel,  would  stand  this  jet  without  being 
cut  for  a  space  of  onlj'  45  hours.     Several  warships  had  been  fitted 
with  Curtis  wheels,  and  in  them  it  had  been  found  that  the  cutting 
of  blades  had  been  very  rapid.     One  battleship  showed  such  bad 
cutting  of  the  blades,  even  after  it  had  only  completed  its  trials, 
that   it   was  estimated  that   the    blades   would   require  renewing 
by  tho   time    the   vessel   reached   the   other   side    of    the    world. 
They  had  never  had  any  trouble  with  their  labyrinth  glands  with 
pressures  up  to  20  or  30  lb.  above  atmosphere.     Mr.  Baumann  said 
that  for  large  outputs  the  Curtis  and  Rateau  turbines  were  the  better, 
because  the  disk  and  drum  type  would  have  to  be   made  double- 
ended  in  the  low-pressure  part,  which  would  considerably  increase 
the  cost  of  the  turbine.    This  statement  he  could  not  agree  to.     For 
larger  sizes  they  had   adopted   the  tandem   formation  of  turbine, 
which  was  first  introduced  for  the  1,000kw.  turbines  supplied  to 
Elborfeld,  in  Germany,  and  recently  they  had  made  eight  (1,000-kw. 
machines  for  the  Lots  Road  power  station  of  theiUnderground  Rail- 
ways Co.  of  London  to  replace  other  turbines  which  were  there  : 
they  had  brought  down  the  coal  bill  from  somi-whero  about  \^\  lb. 
per  KW.-hcur  to  2i,  and  practically  the  cost  of  the  change  had  been 
already  saved.     These  turbines  were  of  the  pure  Parsons  type,  and 
thus  the  efficiency  that  was  obtained,  even  in   the  high-pressure 
part,  was   higher   than   could    be  obtained    with    a  Curtis  wheel. 
Dividing  the  turbine  into  two  parts  enabled  the  spindles  to  be  kept 
very  short ;  in  fact,  at  Lot's  Road  the  length  between  the  shoulders 
of  both  the  high-pressure  and  low-pressure  spindles  did  not  exceed 
7  ft.     Also  in  the  small  high-pressure  cylinder  the  whole  of  the 
high   temperature    was    dealt    with,    and    thus    distortion    was 
minimised,  besides  which  a  steel  centre  could  be  used.     Good  blade 
height  was   obtained,  and   therefore  the  leakage  was  small.     In 
lirger  sizes  there  was  no  difficulty  at  all  about  double  ending,  and 
they  had  not  found  that   it  appreciably  im;rcfcsed  the  costi     They 


did  not  think  it  advisable  to  go  above  moderate  speeds  for  the  low- 
pressure  blades  on  account  of  the  large  terminal  loss,  as  pointed  oat 
by  Mr.  Baumann,  but  in  certain  cases,  where  it  was  desired  to  go  to 
higher   speeds,    they  had  adopted  a  difik  form  of   Fpindle,   which 
they   had   used   for  blowers  for  many  year",  an-;  v.i'h  which  there 
was  no  difficulty  in  going  to  the  same  Hptfc'-  a.-,  v.ith  the  wheeJ'-  of 
a  Rateau   turbine.     Such  a  combination  for  large  sizes*  of  a  small 
Parsons  high-pressure  turbine  in  tandem  with   a  low-pressure  one, 
single  or  double-ended,  exceeded  the  efficiency  of  any  combination 
with  a  Curtis  wheel.    In  every  case  daring  the  la-st  year  they  had  got 
their  guaranteed  con.-umptions  on  test,  except  in  one  case  of  a  disk 
and  drum   machine.     Mr.  Baumann   further  said  that  he  did  not 
consider  caulked-in  blades  to  be  safe  for  high  stre-^ses.     They  had 
never  yet  had  a  case  of  blades  coming  out  due  to  centrifugal  force, 
except  in  one  or  two  cases  which  were  clearly  traced  to  bad  work- 
manship.     In  tests  made  on  their  bla/les,  it  was  quite  common  for 
the  blade  to  break  off  rather  than  pull  out.     From  what  he  had 
said,  it  woulii  Vje  seen  that  the  maximum  output  of  the  Parsons 
turbine  was  the  same  as  that  obtainable  from  the  disk  turbine,  and 
the  diagram  of  fig.  2,  which  was  a  most  interesting  way  of  putting 
the  question,  practically  agreed  with  their  figures,  and  was  equally 
applicable  either  to  the  drum  or  to  the  disk  type  of  turbine.     He 
was  much  interested   in  the  statement   that   it   had    been    foand 
necessary  to  keep  the  Rateau  turbine  below  the  first  critical  s-peed. 
In   the  past,  there  had  been  great  trouble  with  the  diaphragms  of 
the  Rateau  turbine  where  clearances  had  to  be  very  fine.     It  was 
necessary  in  any  type  of  compound  turbine  to  havp  fine  clearances 
at  some  point  between  one  stage  and  the  next.     In  the  Rateau  and 
Curtis  turbines  this  was  in  the  glands  of  the  diaphragms,  and  in 
the  Parsons  it  was  between    the    blades  and  the  casing  or  rotor. 
Each  party,   of    course,  claimed    that   his  way  was  the  best,  but 
looking  at  it  broadly,  there  was  not  much  to  choose  between  the  two. 
What  Mr.  Baumann  said  about  there  being  liability  to  trouble  with 
three-bearing   turbines   and   alternators   where  they  were  rigidly 
coupled  together  was  very  interesting  in  view  of  the  great  trouble 
there  had  been  in  some  large  turbines  in  the  North  of  England  that 
were  made   thus.       With   reference  to  low-pressure  turbines,  Mr. 
Baumann  said  that  the  great  importance  of  these  was  pointed  out 
by  Prof.  Rateau,  who  first  installed  them  in    1903.       Sir   Charles 
Parsons's  patent   in  1894  had  been,  until  it  expired,  the  master 
patent,  and  the  torpedo  boat  destroyer  Velox  was  made  in  19(.>2.  in 
which,    for   cruising   purposes,   there   were   reciprocating  engines 
exhausting  into  the  turbines.     He  was  glad  to  see  that  the   list  of 
consumptions   was   headed   with   68'4   per   cent,  efficiency  in  the 
Richardsons,  Westgarth-Parsons  turbine  at  Dunston,  which  was  of 
the  pure  Parsons  tandem  type,  as  described  above.       The  tables  of 
corrections  for  superheat  and  vacuum  practically  agreed  with  their 
figures.       He  could  not  agree  with  Mr.  Baumann  where  he  stated 
that  the  Parsons  turbine  could  not  utilise  very  high  superheat,  the 
figures  he  gave  being  exactly  in  accordance  with  their  practice. 
Also,  he  said,  that  the  drum  turbine  could  not  be  designed  for  as  high 
a  vacuum  as  the  disk  turMne  ;  he  (the  speaker)  had  already  shown 
the  fallacy  of  this  statement ;  the  overall  efficiency  of  a  properly 
designed  Parsons  turbine  was  as  good  for  29  in.  as  27  in.  vacuum, 
and  this   was  exemplified   in  the  tests  of  the  above  Richardsons, 
W'estgarth-Parsons  turbine,  which  had  a  vacuum  of  291  in.,  baro- 
meter 30  in.,  or  only  045  lb.  absolute.     Mr.  Baumann  did  not  touch 
on  the  most  recent  adaptation  of  the  turbine  to  driving  low-speed 
machinery  by  the  use  of  helical  gearing.     The  Westinghouse  Co.  in 
America  had  already  utilised  it  for  driving  dynamos,  and  Messrs. 
Parsons  were  doing  the  same.       They  had  working  also  a  rolling 
mill    running    at    70    R.P.Ji.,    driven    by    a    750-h.p.   turbine   at 
2,000  R.P.M. ,  and  in  marine  turbine  work  gearing  was  being  exten- 
sively adopted.     The  experimental  cargo  boat  l'espa.fian  was  giving 
15  to  18  per  cent,  better  consumption  than  could  be  obtained  with 
reciprocating   engines,   and  two  destroyers  and  two  cross-channel 
boats  were  also  being  fitted  with  geared  turbines. 

Mr.  F.  Samuelson  said  he  found  no  mention  in  the  paper  of  a 
Curtis  turbine  having  been  built  in  this  country,  although  no  fewer 
than  138  machines  of  this  type  had  been  built  in  sizes  ranging  up  to 
5,000  KW.     It  appeared  that  the  impulse  type  of  turbine  was  getting 
more   and  more   popular,  and    the   Curtis   principle   was   gaining 
favour  through  its  excellent  qualities  and  great  simplicity.     The 
author  gave  curves  of  calculated  efficiencies  of  Rateau  and  Curtis 
wheels  with  one,  two  and  three  rows  of  buckets.     If  the  efficiencies 
given    eorrosponded    with    actual    efficiencies   :cS    determined    by 
numerous   tests,    the  single- wheel   construction    would    be    so  far 
superior,  that  any  other  type  would  not  exist.     That  this  was  not 
the  case  was  clear  from  the  table  given  where  a  large  number  of 
machines  were  compared,  and  taking  the  3,000-KW.  1,500    R.P.M. 
turbine  for  comparison,  he  found  that  the  Curtis  turbine  showed  the 
highest  efficiency.     Curves  were  given  of  the  tangential  and  radial 
stresses  in  turbine  wheels,  but  no  mention  was  made  of   the  expan- 
sion of  the  wheel  bort  due  to  these  stresses,  and  the  formula  given 
by  the  author  did  not  enable  one  to  get  at  these  expansions.     The 
author  stated  that  nozzle  governing  complicated  the  governor  gear 
to  an  extent  not  justified  by  the  increased  efficiency  gained  thereby. 
The  speaker  pointed  out  that  all  Curtis  turbines  built  in  Rugby 
were  nozzle-governed,  and  that  the  governing  gear  was  uotei^l  for 
its   simplicity  and    its   certainty  of   action.     By   means   of  nozzle 
governing  an  improved  efficienc}'  of  2  per  cent,  was  obtained  at 
three-«iuarter    load,   and    4    to   5   per   cent,    at    half-kad.     These 
amounts  represented  quite  a  big  saving  in   the   coal   bill  in  the 
course  of  a  year.     The  value  of  mixed-pressure  turbines  was  daily 
getting  more  understood  and  appreciated,  as  pointed  out  by  the 
author.  Most  of  ihese  mixetl-pressure  turbines  were  operated  in  con- 
junction with  some  type  of  heat  accumulator,  and  he  drew  atten- 
tion to  a  most  important  feature — viz.,  the  utilisation  of  theexhaust 
steam  available  under  all  conditions.     The  low-pressure  end  of  the 
turbine  being  connected  to  an  Meumulator,  th«  maximum  pre«eur« 
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was  fixeti  at  which  the  accumulator  coukl  reprenerate  the  steam. 
Takinsr  the  case  of  a  1.000-kw.  mixed-pressure  turbine  such  as  was 
illustnited  in  the  paper,  and  assuming'  that  the  accumulator  would 
jrenerate  at  a  maximum  pressure  of  l(i  lb.  absolute,  and  that  the 
machine  required  'Vi  lb.  of  steam  yier  KW.-hour,  the  maximum  total 
amount  of  steam  passinpr  throujjh  the  low-pressure  part  would  be 
33,000  lb.  of  steam  per  hour,  and  the  nozzles  in  front  of  the  turbine 
were  designed  to  deal  with  the  full  load  at  a  maximum  pressure  of 
1(>  lb.  If  an  overload  was  demaiided  of  the  machine  while 
:^3,000  lb.  of  exhaust  steam  was  available  and  they  assumed  the 
overload  to  be  2.")  per  cent.,  it  would  be  impossible  for  the  steam 
jroinp  from  the  hig'h-pressure  portion  of  the  turbine  to  find  its  way 
throug:h  the  low-pressure  wheel  and  at  the  same  time  admit  the  full 
quantity  of  33,000  lb.  of  low-pressure  steam.  It  migfht  be  therefore 
assumed  that  the  steam  consumption  on  the  hig^h- pressure  part  of 
the  turbine,  working,  say,  between  165  and  16  lb.  absolute,  would  be 
about  40  lb.  per  KW.-hour.  The  low-pressure  no/zles  were  already 
dealingr  with  the  maximum  steam,  and  any  further  stcnm  cominp: 
from  the  higrh -pressure  wheel  would  find  its  way  out  of  the  system 
througrh  the  relief  valve  in  the  low-pressure  pipe  system,  or,  in  other 
words,  the  accumulator  would  not  be  able  to  supply  its  available 
quantity  of  steam.  250  kw.  overload  at  40  lb.  per  kw.  represented 
10.000  lb.  of  steam,  so  that,  instead  of  beingr  able  to  dischargre  at  the 
rate  of  33,000  lb.  per  hour,  the  accumulator  could  only  discharge  at 
23,000  lb.  per  hour,  the  available  surplus  of  10,000  lb.  being  blown 
to  atmosphere  from  the  relief  valve.  To  overcome  this  diiliculty, 
the  B.T.-H.  Co.  had  desigrned  a  mixed-pressure  turbine  wherein  this 
objectionable  feature  was  absent.  With  regard  to  the  efficiency  of  the 
B.W.  Co.'s  mixed-pressure  turbine,  given  as  ('>9"8  per  cent.,  he  noticed 
this  had  been  obtained  with  the  assistance  of  128°  superheat.  The 
author  had  dealt  with  corrections  of  superheat,  &c.,  in  the  paper,  and 
said  that  4"2.")  per  cent,  better  efficiency  was  obtained  with  100°  F. 
superheat.  Referring,  therefore,  to  tests  given  therein  for  a  B.T.-H. 
1,250-KW.  mixed-pressure  turbine,  the  efficiency  on  low-pressure 
steam  was  given  as  68'2  per  cent,  with  24°  F.  Assuming  that  this 
B.T.-H.  turbine  had  been  running  with  128°  F.  superheat,  and 
applying  the  author's  corrections,  the  efficiency  would  increase  from 
68  2  per  cent,  to  7 1  per  cent. 

Mr.  R.  T.  Kaula  agreed  with  the  author  that  for  small  and 
moderate  size  turbines  the  disk  and  drum  type  was  the  best  design 
assuming  the  drum  to  be  bladed  on  the  reaction  principle,  but  he 
would  like  to  go  further  and  say  that  the  same  held  good  for  the 
larger  outputs.  The  author's  arguments  against  this  statement 
were  based  on  two  main  facts,  viz.,  that  the  output  for  a  given 
speed  was  limited  by  the  heavy  losses,  and  consequently  by  the 
diameter  of  the  disk  or  driim  at  the  low-pressure  end,  and,  secondly, 
that  a  drum  could  not  be  run  at  so  high  a  peripheral  speed  as  a 
disk.  As  regarded  the  first  assumption  some  allowance  must  be 
made  for  skin  frictional  losses,  which  varied  approximately  as  the 
fifth  power  of  the  diameter  with  a  disk,  and  about  as  the  fourth 
power  with  a  drum.  There  was  an  advantage  here  in  favour  of 
drum  construction.  The  author  had  said  that  a  disk  without  a 
hole  in  the  centre  could  be  stressed  higher  than  one  with,  and 
he  (the  speaker)  considered  that  a  solid  drum  should  be  treated  as 
the  former.  The  well-known  Willans  system  of  blading  lent 
itself  to  high-speed  working,  and  he  found  that  they  were  able  to 
keep  ahead  of  generator  makers  on  the  output  speed  curve  with- 
out sacrificing  economy  and  without  adopting  double-flow  designs. 
One  of  the  tables  gave  efficiencies  which  had  been  obtained  on 
Curtis- Rateau  turbines,  presumably  under  favourable  conditions,  and 
showed  a  maximum  efficiency  of  67'9  per  cent,  for  that  design. 
He  took  it,  therefore,  that  this  was  as  good  a  figure  as  might  be 
expected  from  this  type  of  turbine,  unless  the  output  was  increased 
or  the  steam  conditions  more  favourable.  With  very  few  exceptions 
test  results  did  not  take  into  account  the  water  contained  in  the 
air  discharged  from  the  condenser.  The  amount  of  water  in 
question  was  approximately  equal  to  that  contained  in  saturated 
air,  or  at  the  temperature  and  pressure  at  which  the  air  was 
separated  from  the  body  of  water  condensation. 

Mr.  S.  J.  Watson  said  that  from  what  they  had  heard,  each 
particular  type  had  its  advantages  and  its  disadvantages.  As  far  as 
one  was  able  to  judge,  there  was  practically  no  diflierence  at  all 
either  in  their  steam  consumptions  or  in  their  efficiencies.  In  the 
past  it  had  not  always  been  possible  to  get  the  exact  conditions 
under  which  test  figures  had  been  got,  and  the  best  and  most  impor- 
tant part  of  the  paper,  he  considered,  was  that  portion  where  the 
author  gave  the  percentages  of  adjustments  which  were  necessary 
for  the  vacuum  and  superheat  of  each  engine.  That  would  be 
found  most  useful  to  them.  With  regard  to  the  regulating  of 
nozzles,  to  his  mind  that  was  a  question  of  some  importance.  The 
undertaking  would  have  to  run  their  machinery,  at  any  rate,  some 
portion  of  the  day  very  much  under  full  load.  In  these  days  of 
keen  competition,  anything  that  would  enable  them  to  save  3  per 
cent,  to  5  per  cent,  was  of  no  little  importance. 

Dr.  E.  Rosenberg  said  that  in  the  paper  it  was  mentioned  that 
with  exhaust  turbines,  for  starting  and  paralleling,  high-pressure 
steam  was  generally  required,  which  was  regulated  either  by  hand 
or  by  a  mechanical  governor.  He  would  mention  an  interesting 
installation  where  the  necessity  of  high-pressure  starting  had  been 
avoided  by  a  novel  electrical  arrangement.  When  the  Birmingham 
Corporation  considered  installing  exhaust  turbo-generators  in  their 
Summer  Lane  station,  it  was  intended  to  use  induction  generators 
with  squirrel-cage  rotors  which  should  work  in  parallel  with  the 
engine-driven  alternators,  being  brought  up  to  speed  together  with 
the  alternators,  no  high-tension  switch  being  provided  for  the 
turbo-generators.  Going  closer  into  this  very  ingenious  scheme,  he 
found  that  the  wattless  current  of  the  additional  load  and  also  the 
magnetising  current  of  the  induction  generator,  would  overload  the 
engine-driven  generators  with  wattless  current  to  such  an  extent 
that  this  installation  -^ould  have  been  only  possible  on  a  few  of  the 


sets,  if  all  the  other  existing  generators  could  be  used  to  help  out 
with  wattless  current,  but  that  it  could  not  be  used  as  a  general 
proposition.  They  obtained,  however,  the  desired  result  by  supply- 
ing synchronous  turbo-generators  with  exciters  direct-coupled  to 
them  and  connecting  the  exciter  field  in  parallel  with  the  field  of 
the  main  generator.  The  rotor  of  the  turbo-generator  was  also 
fitted  with  a  damper.  Before  starting,  the  field  of  the  main 
generator  was  excited.  In  running  up  to  speed,  the  turbo-rotor 
could  never  have  a  speed  much  different  from  the  speed  correspond- 
ing to  that  of  the  main  generator,  because  the  damper  acted  as  a 
squirrel  cage,  and  if  the  exhaust  steam  did  not  give  sufficient  power 
in  the  turbine,  the  damper  would  cause  the  turbo-generator  to  run 
as  an  induction  motor,  or  if  the  power  from  the  exhaust  steam  in 
the  turbine  was  more  than  that  required  for  the  no-load  losses  (and 
that,  of  course,  would  be  the  rule),  the  damper  would  cause  the 
machine  to  act  as  an  induction  generator,  giving  at  slight  over- 
synchronous  speed,  some  power  back  to  the  main  generator, 
so  helping  to  drive  it.  But  already  at  comparatively  low 
speed  the  direct-coupled  exciter  gave  sufficient  e.m.f.  to  pull 
the  turbo-generator  into  exact  synchronism,  audit  would  remain  in 
synchronism.  This  patented  arrangement  not  only  simplified  the 
starting  as  far  as  the  steam  end  was  concerned,  but  also  simplified 
considerably  the  switchgear,  as  no  switches  were  provided  on  the 
high-tension  side.  As  far  as  the  exciter  field  of  the  turbogenerator 
was  concerned,  there  was  only  an  adjusting  rheostat,  which  could 
be  set  once  for  all.  It  was  necessary  in  this  case  to  use  a  direct- 
coupled  exciter  because  the  exciting  voltage  of  the  main  generator 
(440  volts)  was  not  suitable  for  a  turbo-generator.  All  the  main 
generators  of  the  station  were  supplied  from  common  D.c.  exciter 
mains,  the  exoiter  generators  being  regulated  by  means  of  a  Tirrill 
regulator.  These  D.c.  generators  were  practically  loaded  .  to 
their  utmost  of  capacity.  Two  of  these  exhaust  turbo-generators 
(Belliss  &  Morcom  turbines  with  Westinghouse  generators)  were  in 
service  and  three  others  were  being  installed. 

Mr.  p.  a.  Saunders  considered  that  as  the  previous  speakers 
said  that  the  author's  figures  almost  entirely  agreed  with  their 
own,  they  could  be  taken  as  a  standard  to  work  upon.  He  did  not 
altogether  agree  with  the  author's  remarks  concerning  disk  and 
drum  construction.  It  was  much  harder  to  detect  lack  of  homo- 
geneity in  drums  than  in  disks.  With  regard  to  the  critical  speed 
of  shafts,  he  thought  an  equally  important  critical  speed  was  that 
of  disks  owing  to  the  effect  the  steam  might  have  on  them  whilst 
running  due  to  the  openings  in  the  preceding  nozzles  or  diaphragm. 
The  results  of  the  turbines  supplied  to  Chelsea  were  splendid,  but 
it  would  be  seen  from  the  table  given  in  the  paper  that  there  were 
many  firms  to-day  who  were  building  turbines  quite  equal  to  these 
machines.  He  thought  that  the  present  position  of  turbine  efficiency 
was  largely  due  to  improvements  in  the  design  of  condensers. 
Reference  had  been  made  to  the  cutting  of  blades  by  the  velocity 
of  the  steam  in  turbines  of  the  compound  pure  impulse  type.  He 
had  seen  many  turbines  of  this  type  opened  up  recently,  and  after 
many  months  of  service  not  one  of  them  showed  any  signs  of 
cutting  due  to  this  cause. 

Mr.  a.  E.  McKenzib  said  it  must  be  admitted  that  the  Curtis- 
Rateau  or  the  Curtis-Parsons  type  ought  to  be  made  cheaper  than  the 
impulse  type,  but  makers  of  plain  impulse  type  had  been  able  to 
hold  their  own  with  the  makers  of  the  Curtis  turbines.  He  thought 
a  little  higher  efficiency  could  be  obtained  with  the  plain  impulse 
type,  and  the  efficiency  could  be  maintained  longer  than  with  the 
other  types.  Up  to  now  no  blade  erosion  had  taken  place  in  the 
turbines  of  which  he  had  charge.  From  the  central  station 
engineers'  point  of  view,  it  was  not  a  question  of  i  per  cent,  or  even 
1  per  cent,  increased  efficiency  ;  the  point  they  had  to  consider  was 
the  reliability  of  the  machine.  It  paid  them  to  run  a  turbine  right 
through  from  one  week-end  to  the  other,  and  use  a  reciprocating 
set  for  the  peaks.  He  did  not  see  eye  to  eye  with  Mr.  Saunders 
when  he  said  that  the  regulation  should  be  altogether  automatic. 
They  had  to  deal  in  Manchester  with  heavy  peak  loads,  but  they 
could  afford  time  for  a  man  to  go  and  open  a  stop  valve.  He  had 
no  doubt  that  most  engineers  were  very  glad  to  hear  that  the 
stripping  of  reaction  turbine  bladei  had  been  absolutely  stopped  ;  he, 
however,  knew  one  station  engineer  on  the  Continent  who  had  had 
three  5,000-kw.  sets  down  by  stripping.  With,regard  to  the  high 
temperature  in  the  Zoelly  type,  the  plain  impulse  type,  such  as  they 
had,  was  suitable  to  withstand  that  temperature.  One  had  been 
running  for  two  years  with  a  superheat  temperature  of  600°  F.  In 
the  last  set  which  was  installed  at  Stuart  Street  they  had  a  De 
Laval  turbine  of  450  KW.,  at  500  R.p.m..  for  driving  the  circulating 
water.  This  was  supposed  to  be  the  first  built  in  this  country.  It 
had  now  been  running  for  two  months,  and  they  had  not  had  any 
trouble.  In  the  Zoelly  type  in  this  country  it  had  been  usual  to 
use  nickel-steel  blades.  On  the  Continent  they  were  going  in  for  a 
brass  alloy,  and  where  a  nickel  blade  was  adopted  they  were  now 
adopting  a  bigger  percentage  of  nickel,  as  high  as  25  per  cent., 
wheicas  it  was  usual  to  use  5  per  cent.  With  regard  to  the  tests 
given  in  the  paper,  the  most  important  test  on  the  Zoelly  type  was 
remarkable  by  its  absence.  It  was  quite  equal  to,  and  in  some  cases 
better  than,  those  in  the  paper. 

Mr.  R.  Livingstone  (communicated)  said  that  when  his  firm, 
Messrs.  Dick,  Kerr  &  Co..  took  up  the  manufacture  of  steam 
turbines  they  fully  realised  that  the  turbine  of  the  future  would 
be  one  in  which  large  clearances  were  obtained,  and  low 
temperatures  in  the  cylinder,  provided  these  jioints  were  not  oflF-set 
by  poor  steam  consumptions.  The  type  adopted  was  an  impulse 
turbine,  with  a  high  velocity  first  wheel,  and  the  efficiency  of  this 
type  of  turbine  was  quite  comparable  with  that  of  any  other  make. 
Although  the  writer  agreed  that  the  Curtis-Rateau  was  a  better 
type  of  turbine  for  large  outputs  than  the  Curtis-Parsons  type,  he 
considered  that  the  author  in  his  calculations  had  accentuated  the 
difference  too  much.     In  comparing  the  stresses  in  disks  with  the 
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HtresHes  in  rinj?H  he  had  considered  only  simple  disks  and  simijle 
ringw.  In  actual  practice,  the  periphery  of  a  disk  waH 
usually  cut  away  to  some  extent  to  form  fa8tenin{?s  for 
the  bladep.  and  this  very  considerably  altered  the  stress  at 
the  periphery  of  the  wheel,  and  in  some  cases  these 
stresses  became  of  fjreater  importance  than  the  stresses  in  a 
simple  disk,  so  that  in  comparing  the  pennirtsible  peripheral  velo- 
cities one  must  always  take  account  of  the  detailed  stresses  in  the 
di.sk  and  in  the  ring.  Again,  in  comparing  the  permissible  length 
of  blades  only  the  effect  of  centrifugal  force  had  been  taken  into 
account,  but  in  the  longer  blades  •  which  coiild  be  used  in  disk 
turbines,  owing  to  the  larger  diameter  of  disk,  the  bending  stress 
due  to  the  force  of  the  steam  became  appreciable,  and  this  also 
tended  to  modify  the  comparison  of  output  between  the  <llsk  and 
drum  turbine.  The  influence  of  these  factors  was  not  great,  but 
it  was  only  fair  to  the  drum  type  of  turbine  to  take  them  into  con- 
sideration. With  regard  to  the  critical  speed  of  turbine  rotors, 
Prof.  Reynolds  deserved  the  credit  for  the  theoretical  investigation 
of  this  important  subject,  and  a  very  thorough  investigation  of  the 
critical  speed  of  shafts  with  different  methods  of  loading  was  made 
by  Stanley  Dunkerley  in  1893.  The  corrections  given  by  the 
author  would  render  comparisons  of  the  steam  consumptions  of  the 
different  types  of  steam  turbines  more  real  than  they  had  been. 
Very  often  when  a  low  steam  consumption  was  obtained  on  test, 
the  turbine  maker  claimed  all  the  credit,  whereas  the  whole  of  the 
credit  was  often  due  to  the  boiler  and  condenser  makers. 


The  Degradation  of  Accumulative  Energy. 

By  A.  G.  COLLIS,  A.M.I.E.E, 

iAlstract  of  paper  read  before  the  South  Wales  Institute 
OF  Engineers  at  Cardiff,  February  15th,  1912. 

Last  year  the  author  read  a  paper  before  the  Institute  on  "Breaking 
High  and  Low  Potential  Circuits,"'*  of  which  the  present  paper  is  a 
sequel.  A  description  is  given  of  improvements  in  the  design  of 
switchgear  for  the  relief  of  abnormal  forces  attending  rupture, 
referred  to  in  the  title.  Quick-break  action  may  give  rise  to  an 
abnormal  potential  stress.  The  rapid  opening  of  a  switch  in  a 
London  supply  company's  undertaking,  on  a  6,000-volt  circuit,  gave 
a  potential  rise  of  32,000  volts,  which  arced  over  the  insulators  and 
shorted  the  system,  practically  blowing  the  switch  to  pieces. 
Internal  reactances  limit  an  instantaneous  short-circuit  current,  at 
the  expense  of  regulation,  but  if  the  generator  breaks  down,  the 
short-circuit  current  which  can  flow  into  it  is  only  limited  by  the 
internal  reactances  of  the  other  generators  operating  in  parallel 
with  it.  External  reactance  also  limits  the  maximum  instantaneous 
value  of  a  short-circuit  current,  but  the  potential  builds  up  across 
the  reactance  on  short-circuit,  and,  when  interrupted,  appears 
across  the  switch  break,  with  energy  more  persistent  than  if  the 
generator  is  shorted  direct :  and  it  lowers  the  power  factor  of  the 
circuit,  so  that,  if  the  circuit  is  being  opened  when  the  electric 
magnetic  energy  is  a  minimum,  the  potential  is  a  maximum  and 
punctures  the  insulation.  Time-limit  devices,  to  delay  the  opening 
of  the  switch  until  after  the  short-circuit  current  has  reached  a 
maximum,  are  unsatisfactory. 

The  "  degradation  of  energy  "  (the  reduction  of  energy  which 
cannot  be  utilised)  is  the  title  applied  by  the  author  to  his  method 
of  relieving  or  preventing  the  development  of  dangerous  forces  on 
the  rupture  of  a  short-circuit,  without  any  disturbance  of  the  con- 
tinuity of  supply,  or  modifying  the  power  factor.  He  claims  that 
he  has  succeeded  in  designing  a  switch  which  meets  the  problem, 
as  shown  by  oscillograms. 

The  chief  feature  of  the  apparatus  is  the  dielectric,  which  can 
be  graded  so  as  to  prevent  any  predetermined  rise  of  current.  Its 
ingredients  are  chemical,  together  with  oil,  and  it  is  practically 
uninflammable.  The  arc  on  rupture  does  not  vaporise  it  ;  its 
specific  gravity  is  079,  and  its  viscosity  apparently  does  not  change 
under  230°  F.  Its  viscosity  at  t)0°  F.  is  17,  and  allows  of  the  free 
convection  of  heat. 

It  does  not  thin  down  during  increase  of  temperature,  and  is  free 
from  resinoid  and  carbonaceous  matter.  No  sedimentation  appeared 
after  use.  It  breaks  down  at  7,000  volts  between  needles  ',  in. 
apart  immersed  in  it  (see  fig.  1).  The  new  dielectric  is  only  suit- 
able for  alternating  current. 

In  addition  to  the  current  and  pressure  rating  of  an  oil  switch, 
its  kilowatt  capacity  should  be  known  ;  this  depends  on  the  power 
factor  and  the  position  of  the  wave  on  opening.  An  oil  switch 
may  open  satisfactorily  a  10,000-kw.  load  at  unity  r.i'.  which  on  a 
smaller  load,  at  a  p.f.  smaller  than  unity,  will  entirely  fail  to 
interrupt  the  circuit  successfully,  due  to  the  presence  of  a  potential 
to  restore  the  circuit  when  the  current  is  zero.  Moreover,  con- 
ditions may  be  present  which  are  not  known  to  the  maker  or  user, 
such  as  higher  harmonics,  approach  to  resonance,  and  inductance  in 
the  system,  which  all  play  their  part. 

For  circuits  of  extra-high  pressure,  the  author  uses,  as  far  as 
possible,  switches  with  multiple  horizontal  breaks,  which  open  the 
circuit  effectively  without  being  of  abnormal  size,  and  are  cheaper 
in  construction  than  the  vertical-break  type.  He  suggests  that  the 
reason  is  that  the  heavy  head  of  oil,  which  is  not  disturbed  as  in 
the  vertical  break,  damps  out  the  arc  more  quickly,  with  less 
vaporisation. 

Pressures  of  60  lb.  per  sq.  in.  have  been  recorded  in  the  oil  on 
the  rupture  of  a  short-circuit  on  a  12,000-kw.,  9,000-volt,  2o-cycle 
turbo-generator,  and  other  tests  on  voltages  of  500.  2,000  and 
5,000  A.C.,   with    currents  ranging    from    700  to  2,200    amperes, 
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showed  oil  pressnrefl  varying   from  40  to   49  lb.  per   nq.  in.,   the 

higher  values  occurring  with  the  lower 

The  author  made  testa  on  a  power  of  20,000  KW.,  25 
cycles  at  5,000  volts  ;  an  oil  switch  wai?  used  to  [dace  the  total 
supply  on  a  deafl  short  across  phases,  with  a  limiting  renistanoe  in 
circuit  of  a  capacity  of  10,fX>0  KW.  Between  the  supply  station  and 
the  limiting  resistance  there  was  a  three-core  cable  of  0  15  sq.  in. 
section,  1,000  yards  long,  having  an  impedance  of  2'4  ohms.  The 
system  was  entirely  insulated.  In  the  a.*;,  test  ]  \y  pub- 
lished one  side  of  the  system  was  earthed,  and  the  : .  oint  of 

the  star  assumed  to  be  at  zero  potential,  and  the  phages  h/alanced. 
The  potential  coil  of  the  oscillograph  in  this  instance  was  wm- 
nected  across  the  pha.ses  and  tested  across  either  phase,  in  or'Jer  to 
see  if  there  apjieared  any  variation  in  rises.     In  the  previous  tcHts 
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Fig  1.— Comparative  Tests  of  a.c.  Breakdown  Pressure. 
Fig.  2.— Diagram  of  Connections  for  Tests. 

the  potential  coil  of  the  oscillograph  was  connected  across  the 
switch.  Thus  when  the  switch  opened,  as  one  side  was  earthed, 
the  potential  coil  of  the  oscillograph  responded  between  phase  and 
earth.  In  these  tests  the  potential  coil  of  the  oscillograph  operated 
in  the  secondary  side  of  a  potential  transformer  having  a  ratio  of 
5,000  :  100  volts  connected  between  phases.  The  current  coil  of 
the  oscillograph  was  actuated  by  the  secondary  currents  of  a  S.P. 
current  transformer,  ratio  30  :  1,  having  a  normal  secondary  current 
of  3"5  amperes  and  a  maximum  current  of  5  amperes. 

Fig.  2  shows  the  connections  adopted  ;  there  are  two  switches  in 
series,  one  of  which,  when  closed,  causes  the  other  to  open  anto- 
maticajly  under  short-circuit  conditions  between  phases. 


Fig.  3 


Fig. 4. 


Fig.  5 


Fig.  6. 


Opening  10,000-kw.  Short  at  5,500  Volts. 


Fi<;. 


Fin.  S. 


Fig.  7.— Closing,  and  Fig.  S  Opening,  an  Unloaded 
5-.\iile  Feeder. 

The  effect  of  opening  a  limited  short  of  10,000  KW.  with  the 
new  dielectric  is  shown  in  fig.  3.  The  circuit  was  completely 
opened  in  ,.V  second,  the  potential  at  that  instant  being  about  50  per 
cent,  of  the  normal  circuit  pressure  (5,000  volts\  The  current  was 
720  amperes  :  the  short-circuit  current  in  the  subsa^uent  tests 
approached  2,000  amperes.  The  power  factor  was  practically  unity. 
The  rate  of  current  rise  was  90,000  amperes  per  second.  Repeat- 
ing the  test  with  a  standard  oil  switch  with  vertical  movement, 
opening  automatically  by  gravity,  assisted  by  springs  under  tension 
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— the  switch  which  appeared  to  jrive  the  most  favourable  results 
in  coiiiparitson  with  other  oil  switches — the  time  occupied  in  opening: 
was  U  periods,  or  aO  per  cent,  lonu^er  than  with  the  new  dielectric, 
with  a  current  rise  of  2,040  amperes  on  the  first  wave,  1,800 
amperes  on  the  last  half  period.  The  rate  of  current  rise  was  about 
3nu,000  amperes  per  second  (figr.  4). 

Fijr.  ')  shows  the  effect  of  openingra  10,liOO-KW.  short  with  a  time- 
limit  switch,  which  delayed  the  opening"  of  the  circuit  until  2i 
periods  had  elapsed,  the  whole  process  to  complete  rupture  coverinjif 
six  waves.  The  current  rise  on  the  first  wave  was  2,040  amperes, 
and  en  the  last  wave  1,200  amperes.  The  rate  of  rise  of  current 
was  250,000  amperes  per  second. 

In  Fig.  6  the  circuit  was  broken  by  a  switch  openingr  with  a 
velocity  of  70  in.  per  second,  and  current  begran  to  flow  at  the  peak  of 
the  voltage  wave.  The  circuit  was  opened  in  2}  periods.  It  is 
noticeable  in  this  test,  as  in  others,  that  the  current  at  final  rupture 
apj>ears  on  the  other  side  of  the  zero  position.  The  rate  of  current 
rise  was  ;?00,000  amperes  per  second,  and  the  second  wave  reached 
1,920  amperes.  The  switch  was  fully  opened  before  the  circuit  was 
entirely  discormected. 

Fig.  7  illustrates  the  effect  of  closing  an  unloaded  feeder  .">  miles 
long,  consisting  of  a  three-core,  0"15  sg.  in.  cable,  having  an 
impedance  of  O'GSC  ohm  per  phase.  The  oscillograms  were  taken  at 
the  extreme  end  of  the  feeder.  The  pressure  rise  in  this  case  was 
14,000  volts,  which  quickly  fell  to  the  normal  (instantaneous)  value 
of  8,000  volts.    In  another  test  the  pressure  rose  to  16,000  volts. 

The  same  feeder  was  opened  on  no  load,  with  the  result  shown  in 
fig.  8.  A  pressure  of  3,000  volts  remained  on  the  circuit  J  second 
after  the  circuit  was  opened,  finally  reaching  zero  in  {  second. 

Tests  were  also  made  on  opening  and  closing  d.c.  circuits.  On 
breaking  an  inductive  load  of  5,<i00  amperes  at  500  volts,  by  opening 
a  switch  connected  across  the  terminals  of  the  circuit- breaker 
under  test,  the  pressure  rose  573  volts  (total  1,07:?  volts)  and  the 
circuit  was  interrupted  in  0'12  second  (fig.  9).  The  breaker  was  of 
the  magnetic  blow-out  type. 

FiCt.  11.— Opening  d.c.  Dead- 
Short  WITH  Oil  Switch. 


Fig.  9.— Magnetic  Blow- 
out Circuit  -  Breaker 
opening  5,600   ampere? 

D.c.    AT    oOO   VOLTS. 


Fig.  10. — Oil-Switch  Open- 
ing 5,500  AMPERES  D.C.  AT 
500   VOLTS. 


Fig.  12.— Opening  Dead- 
Short  with  Circuit- 
Breaker 


Opening  a  5,500-ampere  load  with  an  oil  switch  gave  a  rise  of 
only  225  volts  (total  725  volts),  as  shown  in  fig.  10. 

A  dead-short  on  the  station  opened  by  an  oil  switch  gave  the 
result  shown  in  fig.  11  ;  the  current  reached  6,350  amperes,  and  was 
interrupted  in  0'13  second,  with  a  rise  of  280  volts  (total  780 
volts)  ;  a  magnetic  blow-out  circuit-breaker  gave  a  rise  of  410  volts 
(total  910),  as  shown  in  fig.  12. 

The  author  concludes  that,  as  in  the  earlier  tests,  the  oil  switch 
demonstrated  its  superiority  over  the  circuit-breaker  for  rupturing 
a  D.c  circuit,  and  that  the  new  form  of  switch  with  its  new 
dielectric  as  designed  by  the  author  will  rupture  satisfactorily  a 
heavy  short  without  the  resultant  destructive  forces  hitherto 
experienced  with  standard  oil  switches. 


In  the  course  of  the  discussion,  Mr.  A.  M.  Taylor  said  that  in 
the  diagram  he  had  reproduced  the  curve  representing  the  rise  of 
current  in  a  short-circuited  phase  of  a  5,000-KW.  alternator,  as 
given  by  Mr.  Miles  Walker  in  his  paper  read  before  the  Institution 
of  Electrical  Engineers  some  two  years  ago.  Since  the  current  in 
the  short  circuit  was  a  rising  current,  the  reactance  e.m.f.  Ep 
would  be  counter  to  the  induced  e.m.f.  ei,  and  this  would  be  the 
case  until  the  crest  of  the  current  wave  was  reached,  when  this 
E.M.F.  (Ep)  would  pass  through  a  zero  value.  Let  them  consider 
now  what  happened  when  the  switch  (with  resistance  steps)  was 
opened.  This  caused  the  rate  of  growth  of  current  to  be  checked 
in  the  manner  shown  by  the  curve   x,  or    if  the  short-circuit 


occurred  at  the  instant  of  the  crest  of  the  E.M.F.  wave  the  checking 
of  the  current  rise  would  be  indicated  by  the  curve  Y.  In  the 
switch  which  he  had  designed  it  would  be  perfectly  feasible  so  to 
design  the  movement  of  the  switch  and  the  rate  of  throwing-in 
of  the  resistances  that  the  switch  should  either  cause  the  current 
to  rise  according  to  the  curve  Jt  if  the  short  circuit  occurred  at  the 
moment  of  zero  value  of  generated  e.m.f.,  or  according  to  the 
curve  V  if  it  occurred  at  the  moment  of  maximum  e.m.f. 
So  long  as  the  current  in  the  circuit  was  growing,  the  counter  E.M.F. 
'Ep  must  be  in  the  reverse  direction  to  the  generated  e.m.f.  of  rota- 
tion Et,  even  if  the  switch  was  throwing  in  resistances  ;  hence,  up 
to  this  point  it  was  impossible  for  the  voltage  across  the  switch  to 
be  more  than  the  net  voltage  of  the  circuit  Et  — Ep.  If,  however,  the 
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switch  were  so  designed  as  to  cause  a  very  sharp  fall -off  of  the 
current,  as  indicated  by  the  curve  z,  the  reactive  e.m.f.  Ep^  would 
have  to  be  added  to  the  generated  e.m.f,  Et,  and  the  sum  of  these 
two  might  be  many  times  the  e.m.f.  of  the  generator,  as  would 
be  the  case  if  the  curve  took  the  form  shown,  and  they  would 
manifest  themselves  across  the  switch.  This  would  account 
for  the  effect  mentioned  by  the  author  as  having  occurred  in  a 
London  station  when  a  rise  of  32,000  volts  was  observed  on  a  6,000- 
volt  circuit.  Provided,  however,  that  the  downward  slope  of  the 
curve  X  was  never  at  any  moment  greater  than  the  upward  slope 
of  the  short-circuit  current  of  the  machine,  it  was  impossible  for 
the  reactive  e.m.f.  Ep^  to  exceed  the  rated  e.m.f.  of  the  machine  ; 
and  if  the  curve  was  made  to  droop  at  or  near  the  point  shown  on 
the  curves  x  and  Y,  when  the  generated  e.m.f.  Et  was  passing 
through,  or  was  in  the  neighbourhood  of,  zero  ;  the  rise  of  e.m.f. 
across  the  switch  could  not  be  appreciably  more  than,  and  could, 
if  desired,  be  made  only  a  fraction  of,  the  normal  e.m.f. 
The  author  rather  conveyed  the  idea  that  20,000  KW.  of  machinery 
was  running  during  the  tests,  but  really  only  some  6,000  KW.  was 
running.  The  limiting  resistance  was  so  high  that  the  conditions 
were  comparatively  not  at  all  severe,  and  were  only  designed  with 
a  view  to  test  certain  oil  switches  of  the  ordinary  type  prior  to 
their  acceptance.  Since  the  switch  with  the  new  dielectric  was 
not  tested  at  these  tests  (at  which  the  speaker  was  present)  care 
should  be  exercised  in  making  any  comparison.  The  velocity  of 
70  in.  per  second  given  was  only  a  calculated  velocity  after  1  in. 
travel  of  the  switch  (at  which  point  the  main  contacts  opened),  and 
neglected  the  damping  effects  of  friction  and  of  the  displacement 
of  the  oil.  Probably  the  actual  velocity  was  considerably  less. 
Had  the  switch  been  put  on  to  a  really  serious  "short"  there 
would  have  been  a  tremendous  development  of  energy,  and 
the  switch  would  probably  have  been  blown  to  piecee. 
It  was  worth  noting  Ithat  all  these  oscillograms  differed  funda- 
mentally from  those  obtained  by  Mr.  Miles  Walker  under  conditions 
of  a  "  dead  short "  ;  in  fact,  the  periodicity  of  his  oscillations  was 
approaching  the  double  of  the  normal  frequency,  as  would  be 
expected  from  theory,  whereas  in  Mr.  Collis's  tests  they  were 
exactlj  of  the  normal  frequency.  This  was  because  in  Mr.  Collis's 
tests  what  was  virtually  a  pure  resistance  was  employed  for  the 
limiting  resistance,  whilst  in  Mr.  Walker's  tests  it  was  virtually 
a  pure  self-induction.  The  latter  condition  provided  a  much  more 
serious  test  of  the  switch,  unless  the  break  occurred  at  the  crest  of 
the  E.M.F.  wave,  which  was  unusual. 


Notes  on  Central-Station  Practice. 

A  PAPER  was  read  by  Ms.  A.  Neave  Kingsbury  before  the 
Students"  Section  of  the  Institution  of  Electrical  Engineers 
on  January  17th  last,  from  which  the  following  extracts  have  been 
made  : — The  immense  scope  of  the  subject  naturally  only  allows  of 
comparatively  superficial  treatment,  and  emphasis  is  therefore  laid 
in  this  paper  on  those  points  in  station  dosigr  and  management 
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which  are  seldoiii  raised  in  text-books,  or  even  in  the  technical 
Press. 

In  connection  with  boiler  and  power-house  details,  particular 
stress  is  laid  on  the  steam-pipintf  system,  for  which  natural  draina^je 
is  advocated  as  a  means  of  reducing  the  number  of  steam  traps, 
with  their  attendant  losses,  to  a  minimum.  Incidentally,  it  is 
pointed  out  that  the  adoption  of  graphite  as  a  steam  cylinder 
lul)ricant  may  effect  a  reduction  of  from  '>0  to  80  per  cent,  in  the 
bill  for  cylinder  oil. 

PassinpT  to  the  section  on  the  electrical  equipment,  comment  is 
made  on  the;  satisfactory  workinj;  of  commutators  with  air  instead 
of  mica  insulation  Itetween  the  segments. 

The  advantages  gained  by  the  continual  check  on  the  staff  given 
by  recording  instruments  are  particularly  emphasised  in  the  case  of 
large  stations,  in  which  the  coal  bill  may  amount  to  from  .")0  to 
KO  ))cr  cent,  of  the  total  running  costs,  and  mention  is  made  of  the 
steam  consumption  indicator,  which  depends  for  its  operation  on 
the  difference  of  pressures  on  the  sides  of  a  disk  placed  in  the  steam 
range. 

Perhaps  the  best  cure  for  carelessness  on  the  part  of  the  staff  is 
the  imposition  of  small  fines,  but  under  the  Truck  Acts  it  is  illegal 
to  deduct  such  fines  from  wages.  To  overcome  this  difficulty,  and 
also  to  interest  the  whole  staff  in  the  efficient  operation  of  the 
station,  a  coal  bonus  system  is  sometimes  introduced,  which,  though 
really  amounting  to  a  small  increase  in  wages,  allows  the  imposition 
of  fines.  Such  a  bonus  is  based  on  the  coal  cost  per  unit,  but  as 
this  is  influenced  by  many  outside  factors,  the  actual  coal  cost 
figure,  adopted  as  the  basis  of  the  bonus  for  any  month,  will  depend 
on  the  station  output  and  the  price  of  coal  during  that  month. 
This  figure  will  also  have  to  be  decreased  it"  plant  improvements  are 
carried  out,  involving  an  increased  capital  expenditure.  In  one 
generating  station  this  has  resulted  in  a  reduction  of  the  average 
bonus  basis  from  "SOGd.  to  "ISOd.  per  KW.-hour  during  the  last  six 
years. 

The  amount  paid  to  the  coal  bonus  fund  may  be  divided  among 
the  staff  in  the  following  proportions  : — Shift  engineers  and 
chemist,  Gj  per  cent,  each  ;  charge  electricians,  2  per  cent,  each  ; 
leading  firemen,  3}  per  cent,  each  ;  firemen,  3i  per  cent,  each  ; 
greasers  and  switchboard  attendants,  2^^  per  cent.  each.  Bonus 
working  interests  the  men  in  their  work,  and  good  results  have 
been  obtained  in  almost  every  case  where  it  has  been  adopted. 

At  the  ckse  of  the  paper  reference  is  made  to  the  recent  corres- 
pondence in  the  electrical  papers  from  disappointed  central-station 
employes,  who  have  taken  up  this  work  without  realising  its 
monotonous  nature.  The  remedy  suggested  is  that  college  men 
should  spend  at  least  one  long  vacation  in  a  central  station  and 
thus  obtain  some  idea  of  the  routine  before  it  is  too  late. 
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Attorney-General  r.  Sheffield  Corporation. 

CConcIuded  from  page  295.)  « 

On  February  21st  further  evidence  was  heard  for  the  defence. 

Mk.  James  Swinburne,  further  examined  by  Mr.  Sargant, 
said  that  it  was  important  that  the  wiring  in  the  house  should  be 
efficiently  done.  The  suppliers  of  energy  had  the  right  to  refuse 
a  supply  unless  the  house  wiring  was  up  to  a  certain  standard. 

Do  you  consider  there  is  any  commercial  advantage  to  the  con- 
sumer in  having  the  wires  and  fittings  of  the  house  supplied  by 
the  same  persons  who  supply  the  mains  and  give  the  supply  .' 
— Yes,  it  is  obviously  to  his  advantage. 

Do  you  agree  with  what  was  said  yesterday  that  it  is  essential 
for  the  giving  of  a  proper  supply  to  have  proper  wiring  in  the 
house  as  well  as  proper  wiring  of  mains  .' — Certainly. 

Cross-examined  by  Mr.  Lawrence  :  Do  not  the  Board  of  Trade 
regulations  contain  a  provision  that  the  undertakers  are  not  bound 
to  supply  electricity  until  they  are  reasonably  satisfied  that  the 
consumers  apparatus  and  fittings  are  such  as  not  to  cause  leaks, 
or  in  any  way  injure  the  undertakers  .' — Yes,  that  is  so. 

And  lor  that  purpose  the  inspectors  of  the  undertakers  make  it  a 
practice  in  every  ease,  before  connecting  up  their  wires  with  the 
consumer's  wires,  to  test  his  system  .' — Yes. 

Mr.  Samuel  Eduar  Feuden,  electrical  engineer  to  the  Corpora- 
tion of  Sheffield,  said  he  had  been  general  manager  .and  engineer  to 
the  electricity  undertaking  since  l'.)00.  Before  that  he  held 
various  appointments  as  electrical  engineer  to  Corporations 
ill  the  U.S.A.,  Canada,  Edinburgh,  Greenock  and  elsewhere,  so  that 
lie  had  a  very  large  experience  in  electrical  undertakings. 

When  you  took  charge  of  this  undertaking  in  June,  1900,  was 
the  annual  turnover  about  £22,3(;4  .'—Yes. 

Was  the  amount  for  the  year  ending  March  25th,  1910,  £70,()40, 
of  which,  roughly,  £47,156  represented  lighting  and  heating 
and  £23,484  represented  power  .' — Yes. 

To  what  do  you  attribute  that  increase  .' — To  our  advertising  by 
means  of  canvassing  from  the  wiring  and  fitting  department.  Can- 
vassers call  upon  prospective  consumers  and  explain  the  benefits  of 
the  supply  to  them.  They  carry  out  any  experiments  that  may  be 
desired  and  generally  assist  people  in  learning  what  are  the  uses 
of  electricity. 

I  believe  you  have  devoted  a  great  deal  of  thought  to  this  matter, 
and  are  prepared  to  tell  the  Court  that  there  are  certain  commercial 
advantages  in  the  Corporation  being  at  liberty  to  supply  fittings 
and  wire  the  consumers'  houses. 


Mb.  Lawrence  objectefl  to  the  question. 

Mr.  Saroant  aHked  his  Lordship  to  take  the  evidence  subject  to 
the  objection. 

His  Lordship  said  he  did  not  think  it  was  admiseible.  but  he 
thought  he  had  better  admit  it  at  present,  subject  to  the  objection. 

Mr.  SARr;ANi  ;  Now,  Mr.  Fedden.  are  there  advantages  when 
you  are  canvassing  consumers  in  being  able  to  tell  them  that 
you  can  supply  the  whole  thing  .'—I  think  there  are  great 
advantages.  In  the  first  place,  I  think  the  consumer  fe^'ls  there  iaa 
sense  of  pecurity  in  dealing  with  a  Corporation.  The  Corporation 
in  wiring  a  house  will  bear  in  mind  that  they  are  refT>oneible  to 
the  consumer,  and  see  that  they  do  not  put  in  tf>o  many  lamps. 

Assuming  the  inside  wiring  was  done  by  an  outside  contractor, 
I  suppose  the  servants  of  the  Corporation  department  would  have 
to  go  to  the  house  for  certain  purposes  .'—Yes,  they  have  to  deal 
with  all  that  part  of  the  apparatus  which  belongs  to  them. 

From  the  point  of  view  of  rapidity,  do  you  think  there  is  any 
advantage  t>.  the  consumer  .' — Yes,  because  he  has  only  to  deal  with 
one  authority  instead  of  two. 

Have  you  known  cases  in  which  there  has  been  delay  through 
there  being  two  sets  of  contractors  .' — ^Yes. 

Is  it  ever  necessary  when  you  fix  a  motor  to  put  an  electric  lamp 
in  also  .' — Yes.  The  consumer  nearly  always  asks  to  have  an  elec- 
tric lamp  fixed  up  in  connection  with  the  motor. 

I  want  you  to  look  at  it  from  the  undertaker's  point  of  view 
supposing  there  is  anything  wrong.  Supposing  the  consumer  finds 
the  light  not  working  properly,  to  whom  does  he  send  .' — He  always 
sends  down  to  us. 

Mr.  Lawrence  :  Is  that  whether  you  have  wired  the  house  or 
not  ? — I  think  so  where  anybody  has  done  it. 

Further  examined.  Witness  said  the  books  showed  that  for  the 
year  ending  March  2oth,  1910,  there  were  1,193  calls.  He  could 
not  say  in  how  many  of  those  cases  the  consumer  had  the  apparatus 
of  another  contractor. 

Cross-examined  by  Mr.  Lawrence  :  When  you  took  over  the 
management,  was  the  wiring  and  fitting  department  conducted 
separately  from  the  supply  .'—It  was. 

I  understood  you  to  say  you  were  forced  to  open  the  arc  lamp 
department.  Do  you  mean  it  was  done  before  you  came  on  the 
scene  at  all .' — I  believe  so,  in  February,  IJOO. 

Where  is  this  wiring  and  fitting  business  carried  on  .' — At  Com- 
mercial Street  and  at  our  repair  shop  in  Suffolk  Road. 

Is  the  building  in  Commercial  Street  a  separate  building  rented 
by  you  for  the  purpose  of  the  wiring  and  fitting  department  .' — No, 
the  offices  belong  to  the  Corporation. 

Witness  added  that  they  were  general  offices,  and  that  the 
showrooms  were  open  to  anybody  who  chose  to  come  in  and  buy. 
Lamps,  fittings,  ^c,  were  purchased  from  the  manufacturers  and 
resold  at  a  profit. 

Is  it  a  fact  that  the  stock  in  trade  in  connection  with  this 
department  on  October  17th  last  was  valued  at  £2.286  .'—That 
may  be  so. 

Witness  further  admitted  that  the  department  supplied  tele- 
phone instruments,  lightning  conductors,  &c.  He  said  the  establish- 
ment in  Suffolk  Road  was  devoted  entirely  to  repairs.  He  believed 
they  had  stopped  doing  repairs  there  for  non-consumers. 

Are  you  certain  about  that .' — I  believe  I  am  correct.  I  do  not 
absolutely  know. 

Do  you  do  general  engineering  work  there  .' — We  do  sundry 
repairs. 

In  your  department  have  you  started  supplying  vacuum  cleaners 
for  houses  .' — We  have. 

From  your  repair  shop  do  you  conduct  the  business  of  taking 
down  and  repairing  shafting  .' — Yes. 

Do  you  do  electro-plating  .' — I  think  we  send  it  out  to  be  done. 

Do  you  supply  bells  to  people  who  are  not  using  your  electric 
light ' — Yes,  we  have  done. 

It  was  suggested  that  you  did  that  in  the  hope  that  some  day 
they  might  use  the  light  .' — I  think  that  refers  to  wiring. 

You  do  supply  bells  and  telephones  to  people  who  are  not  con- 
sumers of  energy  for  lighting  purposes  .' — Yes. 

Re-examined  :  Witness  said  the  vacuum  cleaners  and  shafting 
he  was  asked  about  in  cross-examination  were  all  driven  by  electric 
power.  The  sales  over  the  counter  were  very  small  compared  with 
the  customers  whose  names  were  booked. 

Mr.  James  Wm.  Wright,  the  City  Trefsurer  of  Sheffield, 
examined  by  Mr.  Sargant,  said  he  remembered  the  purchase  of 
the  electric  light  undertaking  on  December  31st,  1S9S.  He  was 
not  treasurer  then,  but  he  was  in  the  office.  The  amount  handed 
over  was  £299,000,  and  was  made  up  of  £262,000  cash.  £25,000  for 
debentures  and  £12,000  for  bank  balance. 

It  is  said  that  the  Corporation  borrowed  money  to  carry  on 
the  electric  light  undertaking  and  applied  money  from  the  borough 
fund  .' — That  is  not  si. 

In  certain  years  were  there  losses.  Out  of  what  funds  were 
they  discharged  .'—Out  of  the  accumulated  profits  of  previous  years' 
trading  of  the  undertaking. 

Have  you  prepared  a  table  showing  the  capital  expenditure  on 
the  electric  light  undertaking  from  1898  onwards  .' — Yes.  And 
with  two  exceptions  the  amount  of  the  borrowing  sanctioned  has 
always  exceeded  the  amount  of  the  expenditure  in  each  year. 

Cross-examined  by  Mr.  Lawrence  :  Do  you  suggest  that  this 
table  shows  whether  you  have  used  the  ratepayers'  money  or  not  in 
carrying  on  this  business.  Do  you  think  these  figures  will  give  us 
any  idea  whether  the  ratepayers'  money  has  be*n  used  .' — I  say  it 
has  not  been  ut^ed. 

His  Lordship,  to  Witness:  Do  you  say  that  the  plaintiffs' 
charge  of  using  the  ratepayers'  money  is  completely  refuted  by 
looking  at  those  figures .' — No,  I  can't  say  that, 

Mb.  Lawrence  :  Do  you  have  any  special  arrangement  with 
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your  bankers  that  if  one  of  your  accounts  is  overdrawn  they  shall 
not  set  off  one  against  another.  You  know  bankers  have  the  right 
to  do  that  if  there  is  no  stipulation  to  tho  contrary  ? — We  have 
no  spocinl  arranjrenient  with  the  bank. 

WiTSEst;  was  cross-examined  on  certain  of  the  Corporation 
accounts  to  see  if  there  was  any  sepaj-ate  rental  value  assigned  to 
the  premises  used  for  the  electric  light  undertaking  and  the  repair 
shop.  He  said  he  knew  of  no  book  which  contained  any  such 
entry.  He  was  not  concerned  with  the  items  in  the  accounts.  All 
he  had  to  see  was  that  the  accounts  were  in  proper  form.  They 
had  a  proper  auditor  to  check  the  items. 

Have  you  ever  transferred  any  balance  from  the  electric  lighting- 
account  to  any  other  department  in  relief  of  the  rates .' — No 
balances  standing  to  the  credit  of  the  Corporation. 

Mr.  Lawkknce  :  When  you  get  a  sanction  for  a  loan  for  the 
purpose  of  the  electricity  department,  does  it  say  how  you  are  to 
raise  it  .' — No.  The  only  stipulation  is  that  it  shall  be  repaid  in  a 
given  number  of  years. 

Witness  explained  that  in  1908  they  divided  their  banking 
accounts  among'  four  banks  instead  of  having  one  bank.  The 
Sheffield  Banking  Co.  only  dealt  with  the  electricity  undertaking  and 
the  education  accounts.  The  total  authorised  capital  expenditure 
on  the  electricity  undertaking  up  to  the  end  of  March,  1910,  was 
about  £998,000. 

Mr.  J.  W.  Barnes,  commercial  manager  of  the  defendants' 
electrical  imdertaking,  said  he  was  formerly  in  the  service  of  the 
Sheffield  Electric  Co.,  taken  over  by  the  Corporation,  and  he  had 
had  25  years"  experience  in  electrical  matters.  He  described  the 
kind  of  business  done  by  the  company  at  the  time  it  was  taken 
over,  which  included  all  electrical  work.  The  Universal  Fittings 
Co.'s  business  was  transferred  to  the  Sheffield  Co.  in  May,  1897.  but 
that  was  before  he  joined  the  latter.  On  the  transfer  the  Cor- 
poration necessarily  employed  the  officers  of  the  old  company,  and 
also  acquired  the  stock-in-trade.  Contracts  were  running  when 
the  company  was  taken  over  which  had  to  be  gone  on  with,  includ- 
ing the  Durn  Valley  Waterworks  Co.,  which  was  for  maintenance 
among  other  things.  That  contract  was  not  renewed  after  it  ran 
out.  At  the  time  of  the  transfer  the  Sheffield  Co.  did  a  good  deal  of 
manufacturing  of  fittings,  electroliers,  and  also  the  fittings  required 
for  general  lighting.  That  trade  continued  to  exist  right  down 
to  1910,  but  the  trade  outside  the  city  had  been  stopped,  and  now 
they  did  not  make  anything  expept  for  use  on  their  own  mains. 

When  did  they  cease  supplying  even  to  persons  in  the  area  ? — 
We  can  hardly  say  we  have  ceased  to  do  that  yet. 

What  kind  of  goods  are  on  view  at  the  showrooms  /■ — Electroliers, 
standard  brackets,  standard  lamps,  glassware  and  lamps,  pen- 
dants for  rooms  of  any  kind,  radiators,  cooking  utensils  and  appa- 
ratus, L^C.  N 

Is  there  anything  in  your  showroom,  or  which  you  have  in  stock, 
which  is  not  fit  to  be  used  in  connection  with  electric  supply  .' — 
No. 

What  is  the  nature  of  the  wiring  and  fitting  department  as  carried 
on  by  the  Sheffield  Corporation  at  the  present  time  .' — Wiring  and 
fitting  of  houses,  shops,  theatres  and  manufactories  in  the  town  : 
and  for  electrical  power  and  electrical  heating.  There  were 
also  a  large  number  of  contracts  for  the  cleaning  and  upkeep  of 
lamps,  the  supply  of  carbons,  &c.  At  present  there  were  about 
400  lamps  kept  in  order  by  the  department.  They  also  did  install- 
ations of  bells  in  places  where  they  did  the  lighting.  There  were 
a  few  instances  where  they  had  done  the  bells,  but  did  not  supply 
the  light,  but  that  had  not  been  done  for  some  time. 

W'lTNESS  added  that  the  wiring  and  fitting  department  had  been 
a  success  as  regards  the  amount  of  work  done,  and  the  result  had 
been  to  largely  extend  the  supply  of  electricity. 

Do  you  do  a  certain  amount  of  cash  business  across  the  counter  ;' 
— Yes,  but  it  is  very  small. 

Are  the  gross  cash  sales  made  across  the  counter  as  follows  : — 
1898,  £53;  189'l,  £71;  1901,  £94;  1902,  £78;  1903,  £66  ;  1904, 
£71;  1905,  £99;  1906,  £115;  1907.  £161;  1908,  £177;  1909, 
£223  ;  1910,  £190,  and  1911,  £181  ?— Yes,  that  is  correct. 

Can  you  tell  what  proportion  of  the  cash  sales  would  be  repre- 
sented by  the  sale  of  lamps .' — I  think  a  large  proportion — 
probably  80  per  cent. 

Further  cross-examined,  Witness  said  all  he  knew  about  the 
agreement  with  the  Yorkshire  Power  Co.  was  that  the  Corporation 
were  allowed  to  supply  the  Yorkshire  Co.'s  area.  He  knew 
nothing  of  the  details  of  the  agreement.  Witness  had  nothing  to 
do  with  the  apportionment  of  the  accounts  in  regard  to  the  electric 
light  undertaking.  Mr.  Whiteley,  the  chief  accountant,  would  be 
able  to  give  full  particulars  of  all  those  matters. 

Re-examined  by  Mk.  Sahgant  :  The  Corporation  had  not  done 
anything  themselves  jn  regard  to  retaining  contracts.  The  last 
telephone  installation  they  made  was  about  eight  or  nine  years  ago. 

Mr.  Sargant  said  the  chief  accountant  and  Mr.  Seabrook, 
electrical  engineer,  would  be  the  only  other  witnesses.  He  thought 
the  accounts  spoke  for  themselves,  but  there  seemed  to  be  some  sort 
of  suggestion  that  there  was  a  bogus  portion  charged  for  rent. 

Mk.  Lawrence  :  No,  but  I  can't  find  the  rent  charge. 

His  Lordship  :  Then  you  had  better  call  the  accountant, 

Mr.  John  Foster  Whiteley,  chief  accountant  to  the  Electrical 
Supply  Department  of  the  Sheffield  Corporation  for  four  years, 
examined  by  Mr.  Sargant,  produced  tables  he  had  compiled  of 
expenditure  on  the  department  down  to  date,  which  he  handed  to 
plaintiffs'  counsel. 

You  know  that  a  point  has  been  raised  as  to  the  rent  charged  by 

the  general  undertaking  on  the   wiring  and  fitting  department  ; 

'  was   it   ever   suggested   to    you.   that    it   would   be  advisable    to 

diminish  the  rent  payable  by  the  wiring  and  fitting  department,  so 

as  to  make  it  show  a  profit .' — Decidedly  rot, 

WTiat  was  the  amount  fixed  for  the  occupation  by  the  depart- 


ment of  its  floor  ? — I  presume  you  are  speaking  of  rent,  rates  and 
taxes  ' 

Yes.— One-half, 

In  your  opinion,  is  that  a  fair  apportionment  as  regards  that 
floor  and  the  other  part  of  the  building  .' — It  was  at  the  time  ;  it 
may  not  be  now,     I  think  it  is  too  much  at  present. 

Witness  was  cross-examined  by  Mr.  Lawrence  as  to  an  incjuiry 
by  a  committee  in  regard  to  having  depreciation  and  obsolescence 
reserves. 

Was  any  portion  of  the  amount  recommended  to  be  set  aside 
apportioned  to  the  wiring  and  fitting  department .' — To  the  best  of 
my  knowledge,  no. 

Witness  explained  that  renewals  were  paid  for  out  of  the  jirofits 
of  the  department.  The  whole  building  in  Commercial  Street  was 
assessed  at  £200  for  rating  purpo-ses. 

The  repair  shop  and  factory  was  rated  at  £93  net.  No  interest 
on  capital  was  debited  to  the  wiring  and  fitting  department  in  any 
of  the  accounts. 

Re-examined,  he  said  it  was  not  necessary  to  write  off  deprecia- 
tion. There  was  a  fairly  rapid  turnover  of  the  stock.  It  averaged 
about  four  months. 

Mr.  Arthur  H.  Se  vbrook  said  he  was  an  electrical  engineer, 
and  since  June,  1909,  had  been  general  manager  and  electrical 
engineer  of  the  Borough  of  Marylebone.  Before  that  he  was  with 
the  West  Ham  Corporation. 

Mr.  Sargant  :  I  am  going  to  ask  you  some  general  questions  as 
to  the  advantages  of  being  able  to  do  wiring  and  fitting  work. 

Mr.  Lawrence  objected. 

His  Lordship  :  It  will  all  be  subject  to  your  objection.  It  is 
only  to  show  how  nice  it  would  be  to  do  the  whole  thing. 

Witness  gave  figures  showing  that  since  the  West  Ham  Corpora- 
tion obtained  powers  to  supply  fittings  there  had  been  a  great 
increase  in  the  supply  of  energy.  He  attributed  the  increase  to 
the  facilities  for  trading.  In  1909  the  Marylebone  Borough  Council 
inaugurated  a  sales  department  under  his  supervision,  as  he  had 
the  experience  of  West  Ham  to  guide  him.. 

Speaking  generally,  did  that  result,  to  the  best  of  your  judgment, 
in  an  increased  output  ? — Yes.  Briefly  speaking,  the  result  was 
that  until  1909  the  output  for  lighting — it  is  mainly  a  lighting 
district — was  almost  stationary,  and  the  net  result  was  an  increasing 
loss.  After  we  started  developing  the  sales  department  this  result 
was  totally  reversed.  The  income  from  lighting  went  up  consider- 
ably, and  the  loss  was  changed  into  a  substantial  surplus. 

Speaking  generally,  you  consider  that  the  establishment  of  a 
wiring  and  fitting  department  added  generally  to  the  output  and 
prosperity  of  the  concern  ? — Yes.  I  think  it  is  essential  to  compete 
with  gas  companies  that  we  should  have  these  powers  and  should 
exercise  them.  We  cannot  possibly  develop  our  undertakings  unless 
we  have  the  same  facilities  as  our  competitors. 

Further  questioned,  Witness  admitted  that  there  were  disputes 
in  Marylebone,  and  that  some  persons  were  contending  that  the 
department  was  not  a  success.  He  agreed  that  on  the  1910  figures 
the  sales  department  alone  showed  a  loss  of  £1,100. 

Mr.  Danckwerts  put  in  evidence  the  charier  of  the  Sheffield 
Corporation,  dated  1843,  and  said  that  concluded  defendants'  case. 
He  did  not  propose  to  address  his  Lordship  at  any  length,  because 
it  was  clear  they  were  only  there  on  the  way  to  the  higher  Courts, 
His  Lordship  had  intimated  that  he  would  follow  Mr.  Justice 
Neville's  decision  in  the  Leicester  case,  and  while  he  (counsel)  said 
that  was  wrong,  he  was  bound  in  that  Court  to  yield  to  ito 
authority.  That  left  open  one  or  two  other  points.  In  the  first 
pla'^e,  he  could  quote  authority  that  at  common  law  a  Corporation 
could  do  anything  that  a  private  individual  could  do. 

His  Lordship  :  Do  you  mean  whatever  be  its  charter  ? 

Mr.  Danckwerts  :  It  can  do  anything  not  forbidden  by  its 
charter.  He  agreed  that  they  could  not  use  the  rates  which  they 
had  power  to  levy  under  the  Municipal  Corporation  Act  for  any 
purpose  not  authorised  by  that  Act.  He  said  that  whatever  they 
could  do  by  contract  or  otherwise  it  was  perfectly  lawful,  and 
though  they  could  not  resort  to  the  municipal  rates,  still  the  con- 
tract was  perfectly  valid  and  binding. 

His  Lordship  :  Supposing  a  Corporation,  not  relying  on  their 
innate  common  law  powers,  go  to  Parliament  and  ask  for  specific 
powers  and  get  them,  can  they  afterwards  be  heard  to  say  :  We 
take  the  benefit  of  those  specific  powers,  and  in  so  far  as  we  did 
not  ask  and  get  anything  more,  we  shall  exercise  our  common  law 
right. 

Mr.  Danckwerts  said  his  Lordship  was  directing  attention  to 
the  Provisional  Order  of  1892,  He  did  not  say  that  the  Corporation 
could  use  anything  which  came  into  being  under  that  Order,  except 
as  authorised  by  the  Order  ;  but  that  Order  did  not  purport  to  cu*; 
down  the  pre-existing  powers.  Under  the  Order  the  Corporation 
could  not  use  the  undertaking  authorised  by  that  Order  for  supply- 
ing electricity  outside  the  area,  and  therefore  defendants  did  not 
claim  that  they  were  entitled  to  use  any  supply  of  electricity  or  to 
use  the  powers  given  by  that  Oi'der  for  laying  down  mains  outside 
the  area. 

His  Lordship  said  there  was  another  point.  Under  their  Act 
of  1903  the  Corporation  got  power  to  sell  and  supply  motors,  but 
there  was  a  restriction  on  them  not  to  manufacture.  Did  that 
derogate  from  their  pre-existing  common  law  rights  .' 

Mr.  Danckwerts  said  they  did  not  claim  to  manufacture,  and,, 
therefore,  it  was  not  germane  to  this  action.  He  submitted  not, 
because  the  powers  could  co-exist.  He  did  not  think  it  would 
justify  thf^m  in  supplying  energy  outside  the  area  because  of  the 
express  prohibition.  His  learned  friend,  Mr.  Sargant,  was  more 
familiar  with  the  facts  of  the  case,  and  would  deal  with  them  ;  but 
so  far  as  he  (Mr.  Danckwerts)  understood  ihe  evidence  from  1902 
onwards,  the  fittings  departments  always  had  a  surplus.  Therefore 
he  did    not  think  that   Mr.  Lawrence's   cross-examination   about 
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depreciation  and  sinkini;  fund  had  anythinff  to  do  with  it.  The 
only  importance  of  it  was  to  show  that  they  had  never  resorted  to 
the  rates  to  defray  the  cost  of  the  fittingH  department. 

Ilia  Lordship  paid,  aJthou(?h  there  inif^ht  be  a  little  in  it,  it  wan 
quite  obvious  that  at  times  the  expenditure  on  the  electricity  depart- 
ment altoffether,  includinjr  the  motor  department,  was  in  excess  of 
the  moneys  which  were  actually  in  hand,  and  the  excess  was 
ttmporarily  met  by  an  advance  by  the  bank,  which  was,  of  course, 
charged  with  the  benefit  of  a  bankers'  lien  on  the  moneys  standing 
to  the  credit  of  the  boroufjh  {,''eneral ly. 

Mk.  Danckwkuts  said  he  did  not  apree.  The  bankers'  lien  would 
only  extend  to  the  se  funds  which  the  Corporation  could  properly  use 
to  defray  any  particular  debt  of  the  bank  :  that  was  obviou."?.  The 
bankers  knew  th»y  were  a  Corporation  and  had  limitations  on  their 
powers  and  knew  where  the  funds  came  from,  and  thereftre  they 
would  know  they  had  not  a  lien  on  the  funds.  He  said  the  Cor- 
poration never  did,  and  did  not  intend  to  report  to  the  borouph 
rate  or  any  other  rate  for  the  purpose  of  defrayinjr  expenditure  on 
the  fittings  department.  That  left  him  one  alternative  contention 
that  he  put  forward  now.  They  did  not  claim  to  supply  fittings 
c  for  electric  lighting  purposes  for  anything  not  connected  with 
their  supply,  but  apart  from  that  he  claimed  common  law  powers. 

His  Lordship  :  Did  that  state  of  things  exist  in  the  Leicester 
case. 

Mb.  Danckwebts  said  he  conducted  the  defence  there,  and  he 
did  not  put  forward  common  law  rights  at  all  there,  so  it  was  not 
covered  by  the  decision  of  Mr.  Justice  Neville.  As  regarded  the 
Sheifield  Corporation  Act  of  1903,  he  put  that  forward  as  an 
alternative  to  the  common  law  claim,  and  he  claimed  that  that 
Act  covered  the  whole  bag  of  tricks.  He  thought  he  had  covered 
the  whole  ground,  and  it  was  such  a  good  argument  he  did  not 
want  to  spoil  it  by  amplifying  it. 

His  LoKDtiHiP  :  Do  you  rely  on  the  fact  that  your  authority  was 
to  purchase  the  undertaking  of  a  commercial  company,  which  was, 
as  a  matter  of  fact,  carrying  this  on  as  part  of  their  business  ' 

Mb.  Da>ckwerts  said  he  did  not  want  to  do  so  unless  he  was 
driven  to  it.  Under  the  Transfer  Act,  1898,  he  maintained  that  not 
only  were  they  entitled,  but  they  were  bound  to  carry  out  what 
the  company  had  in  hand  in  the  ghape  of  contracts  and  obligations, 
and  further,  they  were  bound  to  take  their  stock  at  a  price.  That 
stock  formed  the  foundation  of  the  fittings  department. 

Me.  Sargant  said  he  did  not  know  whether  his  Lordship  wished 
to  hear  him  at  length  on  the  facts. 

His  Lordship  said,  with  all  respect  to  counsel,  a  great  many  of 

th'em  seemed  to  be  irrelevant  to  the  issues  he  had  to  decide.     Some  of 

them,  however,  might  become  relevant  hereafter  in  certain  events. 

If  Mr.  Justice  Neville's  decision  was  right,  it  was  immaterial  how 

f  "%   Ihey  paid  for  the  department. 

Mb.  Sargant  said  he  would  deal  with  the  question  whether 
or  not  there  had  been  expenditure  out  of  public  money  on  the 
department.  He  submitted  that  plaintiffs  had  failed  to  make  out  their 
case.  The  evidence  of  the  city  treasurer  was  conclusive  on  that 
point.  The  Borough  Fund,  the  District  Fund  and  the  Electric 
Department  Fund  were  all  kept  perfectly  separate. 

His  Lordship  said  there  seemed  to  be  two  questions  involved. 
First,  whether,  as  regarded  the  electricity  undertaking  and  the  other 
Corporation  undertakings,  there  was  ever  any  borrowing  from  the 
the  general  funds  in  aid  of  the  electrical  undertaking,  and  then 
there  was  the  subsidiary  question  whether  as  between  the  various 
departments  of  the  electric  undertaking  the  borrowing,  if  there 
was  any,  could  be  attributed  to  the  one  or  the  other.  If  it  was 
conclusively  proved  there  never  was  a  deficit  and  never  a  loss  pn 
the  wiring  and  fitting  department,  one  might  say  that  under  no 
circumstances  could  a  deficit  on  the  general  electric  scheme  be 
■  apportioned  to  that  particular  department,  but  had  he  any  materials 
for  forming  any  satisfactory  opinion  on  the  first  question.  It 
depended  on  a  variety  of  things. 

Mr.  Sargant  said  he  did  not  think  his  Lordship  had. 

His  Lordship  said  as  between  the  electricity  undertaking  and  the 
fittings  department,  he  did  not  know  that  a  loss  had  been  proved 
on  the  fittings  department,  but  on  the  other  hand,  had  defendants 
proved  there  was  not  .'  It  really  came  to  a  question  as  between 
the  electrical  department  and  the  other  undertakings  of  the  Cor- 
poration. Plaintiffs  hsd  not  established  that  there  wrs  a  less  on  the 
fittings  department,  but  lad  established  that  there  was  a  loss  on 
the  whole  undertaking  in  two  of  the  earlier  year?.  D.'d  not  that 
shift  the  onus  on  to  the  defendants  to  show  that  the  less  was  not 
attributable  to  the  vlti-a  vires  part  of  the  undertaking. 

Mb.  Saegant  submitted  not.  The  loss  was  only  in  two  years, 
and  since  then  there  had  been  no  loss  on  the  whole  undertaking. 
If  the  onus  was  on  him,  he  submitted  he  had  discharged  it.  It  was 
clear  that  this  fittings  department  was  only  a  very  small  part  of 
the  whole  electricity  undertaking.  The  capital  attributable  to  it 
was  only  some  £20,000  of  the  whole  capital  of  the  undertaking 
which  approached  a  million.  At  the  time  the  undertaking  suffered 
a  loss,  a  great  many  other  concerns  suffered  a  loss  through  the 
introeJuction  of  the  metallic-filament  lenips.  Taking  the  whole 
undertaking  right  through,  there  never  was  such  a  loss  as  to  wipe 
out  the  accumulated  surpluses  As  regarded  the  main  part  of  the 
plaintiffs'  case  that  was  admitted,  and  the  Corporation  claimed  the 
right  to  do  it.  He  agreed  that  where  there  was  a  mixed  question 
of  law  and  fact,  his  Lordship  could  not  be  asked  to  differ  frcm  Mr. 
Justice  Neville. 

Mb.  Lawrence,  in  the  course  of  his  reply,  said  he  desired  to  say 
something  about  the  question  that  had  been  raised  at  the  last 
moment  without  notice  to  the  plaintiffs,  and  after  all  the 
evidence  had  been  given,  namely,  as  to  the  common  law 
powers  of  the  Corporation.  The  charter  was  not  pleaded, 
and  the  point  was  not  raised  in  the  case  before  Mr.  Justice 
Neville.      It   might    be    that  such   an  argument    could   not    be 


sustained  if  it  was  shown  that  the  department  hail  not  been  carried 
on  at  a  profit  and  plaintiffs  had  had  no  diB(X)Tery  of  the  books  on 
that  ground.  Then  the  defendants  <»me  and  said  that  the  cmns 
was  on  the  plaintiffs  to  prove  that  it  was  not  carried  on  at  a  profit 
and  claimed  to  Huccced  on  that.  He  felt  a  little  embaraesed  because 
this  point  had  Vjeen  sprung  on  him,  but  he  contended  it  was 
immaterial  because  he  had  proved  utilization  of  moneys  raised  by 
statutory  authority  in  carrying  on  this  ilh  gal  department.  It  wais 
clear  that  the  Corjjoration  had  been  us-ing  money  borrowed  from  the 
funds.  They  were  occupying  premises  for  the  department,  which  had 
been  acquired  out  of  the  moneys  borrowed  for  the  undertaking.  They 
were  utilising  money  provided  for  a  specific  purpose.  They  were 
not  debiting  anything  to  thi.s  department  for  the  use  of  the 
capital  or  for  the  use  of  the  premises.  There  was  not  a  shadow  of 
doubt  that  the  department  would  show  a  loss  it  the  Corporation 
was  not  behind  it.  If  an  ordinary  trader  had  started  it,  he  would 
have  had  to  shut  up  within  a  year.  That  was  the  vice  of  all  this 
municipal  rading.  They  sent  out  accounts  showing  a  nice  profit 
to  ratepayers,  who  were  not  able  to  understand  them,  and  directly 
a  competent  person  came  to  look  into  the  accounts  they  showed  a 
loss.  On  the  figures  alone,  his  Lordship  had  ample  material,  even 
taking  the  defendants'  own  modest  estimate  of  a  fixed  working 
capital  of  £20,000  for  holding  that  there  was  not  a  single  year 
in  which  the  defendants  had  shewn  a  profit.  If  it  was  an  ordinary 
trader  the  whole  thing  would  be  mere  mewnlight  madnesp. 

On  Friday  his  Lordship  gave  judgment.  He  said  the  relator,  a 
ratepayer  in  the  city  of  Sheffield,  alleged  that  the  defendants,  as 
the  local  authority  for  the  purpose  of  the  Electric  Lighting  Acts, 
1882  and  1888,  had  acted,  and  were  still  acting,  in  ^cess  of  the 
powers  possessed  by  them  as  such  authority.  He  claimed  declara- 
tions framed  with  a  view  to  delimit  those  powers,  and  an  injunction 
to  restrain  any  further  transgression  of  those  limits.  The  subject 
matter  of  the  relator's  allegations  fell  under  three  beads — first,  acts 
done  within  the  area  of  supply  ;  second,  acts  done  outside  that 
area  ;  third,  expenditure  of  the  corporate  funds  and  the  use  of  the 
corporate  property  for  the  doing  of  such  acta.  The  decision  of 
the  issues  in  the  action  turned  largely  on  questions  of  law, 
which  were  not  infrequently  arising,  and  which  affected  many 
persons  and  bodies  outside  this  litigation,  and  the  parties  had 
intimated  their  intention  of  carrying  these  proceedings  to  the 
House  of  Lords,  with  a  view  to  obtaining,  if  possible,  a 
final  adjudication  of  the  legal  problems  involved.  The  facts 
which  he  held  to  be  established  partly,  by  oral  and  docu- 
mentary evidence,  and  partly  by  admissions  made  before  and  during 
the  hearing,  were  as  follows.  Wifhin  their  area  the  defendants  had 
done  the  following  things : — (A)  They  had  carried  on,  and  stUl 
carried  on,  the  trade  of  erecting  and  installing  electric  light 
fittings  and  wires  and  electric  bell  fittings  and  wires  in  homes 
and  other  buildings.  It  was  not  confined  to  work  done  for 
persons  taking,  or  contemplating  takirg,  a  supply  of  electricity. 
They  had  also  in  similar  circumstances  supplied  wires  and  other 
apparatus  necessary  for  domestic  or  indoor  telephone?,  and  had 
supplied,  and  through  sub- contractors,  had  installed  lightning  con- 
ductors. (B)  They  had  opened,  and  were  keeping  open,  a  depot  for 
the  supply  and  sale  to  the  public  at  large  of  electric  lamps,  fittings 
of  all  descriptions,  bells,  batteries,  accumulator.^,  switches,  switch- 
boards, voltmeters,  telephones,  lightning  conductors,  cigar  and 
cigarette  lighters,  and  numerous  other  electric  fitments  and  a<x;es- 
sories.  (C)  They  had  executed  repairs  to  such  installations  as  were 
enumerated  in  paragraph  A,  and  had  entered  into  time  contracts 
for  the  cleaning,  maintenance  and  supervision  of  arc  lamps  in  use 
upon  premises  to  which  they  supplied  electricity.  (D)  Outsiiie 
their  area  they  had  sold  and  supplied  motors,  electric  lamps  and 
fittings,  and  a  large  number  of  separate  parts  and  accessories  for 
electric  motors.  (E)  They  had  erected  and  installed  electric  light 
fittings  and  wires  and  electric  bell  fittings  and  wires  in  houses  and 
premises  not  intended  to  be  sui/plied  by  them  with  electricity. 
(F)  They  had  executed  repairs  for  persons  and  firms  to  whom  they 
had  supplied  such  motors  and  fittings,  and  for  whom  they  had 
made  such  installations  as  were  referred  to  in  paragraphs  D  and  E. 
The  funds  expended  in  carrying  out  these  operations  had  been 
supplied  out^of  moneys  borrowed  under  statutoiy  powers 
for  the  purpo^of  the  defendants'  electric  undertaking,  or  raised  on 
temporary  loan  from  their  bankers  by  way  of  overdraft,  such 
overdrafts  being  repaid  out  of  further  moneys  borrowed  under 
statutory  powers.  The  capital  sunk  or  invested  in  the  wiring  and 
fitting  department  of  the  electrical  undertaking,  which  was  the 
department  controlling  and  carrying  out  the  foregoing  operations, 
was  a  sum  of  between  £20,000  and  £30.000.  It  appeared  from  the 
accounts  that  the  revenue  of  the  department  had  uniformly 
exceeded  the  expenditure,  but  in  arriving  at  this  resuH  no  charge 
had  ever  been  mai'o  against  the  department  for  interest  on  capital, 
or  for  rent  of  the  Corporation  premises  occupied  for  the  purposes  of 
the  department,  nor  ;iad  any  allowance  been  made  in  the  depart- 
ment accounts  for  depreciated  or  obsolete  stock.  So  far  as  the 
work  enumerated  in  paragraphs  A  audC  of  this  judgment,  was  done 
for  consumers  of  ele^ctricity  supplied,  or  about  to  be  supplied,  by 
defendants,  the  facts  were  brought  entirely  within  the  recent 
judgment  of  Mr.  Justiee  Neville  in  the  case  of  the  Attorney-General 
r.  the  Leicester  Corporation,  and,  in  accordance  with  the  well- 
established  practice,  he  must  adopt  and  apply  the  law  there  arplied 
to  a  precisely  similar  state  of  facts,  unless  there  was  any  sufficient 
reason  for  his  not  doing  so  to  be  found  in  either  of  the  two  points 
raised  on  behalf  of  defendants.  Mr.  Justice  Neville's  judgment  was 
not  limited  to  the  consideration  of  cases  falling  within  paragraphs 
A  and  C  of  this  judgment  The  statement  of  claim  in  the  Leicester 
case  contained  allegations  of  a  course  of  dealing  and  conduct 
practically  identical  with  that  he  had  held  to  be  estab- 
lished here,  and  which  he  had  detailed  in  pars  graphs 
B,   D,   E  and   F.      He  thought,  therefore,   subject  to   the  same, 


306 


THE    ELECTRICAL    REVIEW.       [Voi.70.  No.  1,788,  makch  i,  1912. 


qualifioation?  th  at  the  decision  was  equally  applicable  to  the 
matters  th,?reia  referred  to.  The  two  points  urjjed  on  behalf  of 
the  defoudaats  were  these  :  In  the  first  pla^c,  it  wa?  said  that  the 
defendants,  bainof  a  Corporation  incorporated  by  charter,  had  power 
to  do  anythinor  not  expressly  prohibited  by  the  charter,  and  that 
plain  tiffs  could  not  succet^d  here  in  their  claim,  because  they  had  not 
esUiblished  affirmatively  any  contravention  by  defendants  of  the 
provisions  of  the  Municipal  Corporation  Act  of  1882  in  relation  to 
the  Corporation  finances.  In  his  opionion,  it  was  not  open  to  the 
defendants  to  raise  this  defence.  It  was  never  sug-grested  until 
their  case  was  being  summed  up,  and  the  numerous  interlocutory 
applications,  including  several  stoutly-resisted  applications  for 
discovery  and  inspection  of  documents,  books  and  accounts  of  the 
defendants,  had  throughout  been  framed  and  proceeded  on  the 
footing  that  defendants  had  been  relying  solely  on  their  statutory 
and  not  on  common  law  powers.  But  even  if  the  defence  was 
capable  of  being  raised,  he  did  not  think  there  was  any  substance 
in  it.  It  was  impossible  to  take  any  one  of  the  impugned  Acts  and 
and  disseot  it  and  pronounce  that  one  part  of  it  was  intra  r/'r,s-  and 
the  remainder  ultra  rimi.  One  must  look  at  the  transaction  as  a 
whole,  and  the  fact,  if  it  be  a  fact,  that  the  defendants  had  power 
to  do  part  of  an  Act  would  not  legalise  the  Act  if  its  com- 
pletion involved  at  any  stage  a  slip  idtra  rires  of  the  Corporation. 
In  the  circumstances  here  existing,  every  Act  involved  the  appli- 
cation and  user  of  money  raisable  for  one  set  of  purposes  only  to 
and  for  other  and  alien  purposes,  and,  in  his  opinion,  it  was  no 
answer  to  a  claim  to  restrain  repetitions  of  such  acts  to  urge  that  a 
part  at  ^any  rate  of  each  transaction  was  intra  r/re*  of  the  Cor- 
poration. TRe  second  point  taken  on  behalf  of  the  defendants  in- 
volved the  construction  of  the  Sheffield  Corporation  Act,  1903,  and 
in  particular  Part  IV.  What  were  the  further  powers  conferred  by 
Sec.  18  upon  the  defendants  in  reference  to  their  electric  under- 
taking, and  were  such  further  powers  exercisable  outside  the  limits 
of  supply  .'  The  answer  to  the  second  part  of  that  question  must, 
in  his  opinion,  be  in  the  negative.  He  could  see  no  ground  found 
in  the  section  itself  that  was  incompatible  with  any  other  answer, 
and  in  like  manner  the  powers  were  themselves  restricted.  They 
did  not  extend  so  as  to  include  electric  motors  and  apparatus  used 
for  all  purposes,  but  only  electric  motors  and  apparatus  used  for 
the  specific  purposes,  and  when  the  section  spoke  of  an  electric 
motor  and  apparatus  used  for  motive-power  it  referred  only,  in  his 
opinion,  to  that  which  was  the  source  of  the  power,  not  necessarily 
even  to  the  mechanism,  shafting,  or  what  not  which  trans- 
mitted the  power,  and  certainly  not  to  the  objects  to 
which  the  power  was  transmitted — such  as  the  machines, 
lathes,  or  tools  or  bells,  as  had  been  there  suggested. 
On  all  grounds,  therefore,  he  thought  the  case  was  covered  by  the 
decision  of  Mr.  Justice  Neville,  and  he  must  make  a  declaration 
that  the  defendants  had  no  power  to  carry  on  the  trade  or  business 
mentioned  in  paragraphs  10  and  11  of  the  statement  of  claim,  or 
the  trade  or  business  of  repairing  or  keeping  in  repair  installations 
of  electric  light  fittings  and  wires  in  houses  or  other  buildings,  or 
of  electric  bells,  fittings  and  wires,  or  any  such  businesses  or  any 
part  thereof  :  or  to  enter  into  contracts  for  the  cleaning,  main- 
tenance, supervision  of  arc  lamps  used  by  consumers,  or  to  supply 
or  install  and  fit  up  telephones  and  lightning  conductors,  or  to 
sell,  offer  for  sale  or  let  on  hire  any  telephones,  cigar  or  cigarette 
lighters,  electric  lamps,  wires  and  fittings  and  other  electric 
accessories  for  use  on  the  consumer's  side  of  the  consumer's 
terminals,  excepting  only  meters  and  electric  motors,  apparatus 
and  other  things  for  cooking,  heating  and  ventilating,  and  for 
motive  power  within  the  limit  of  the  defendants'  supply.  In 
view  of  the  appeal  which  was  contemplated  the  case  was  not  one 
in  which  he  was  inclined  to  grant  an  injunction,  and  if  defendants 
would  give  an  undertaking  to  serve  notice  of  appeal  during  the 
present  sittings  he  would  not  do  more  than  make  the  above 
declaration  and  give  leave  to  the  plantififs  to  apply,  if  necessary, 
for  an  injunction,  or  generally.  Defendants  must  pay  the  costs  of 
the  action. 

Mb.  Sabgant  said  defendants  were  quite  willing  to  give  an 
undertaking  subject  possibly  to  this.  There  was  a  Bill  in  Parlia- 
ment of  the  Corporation  for  the  very  purpose  of  l^^lising  their 
action. 

His  LoBDSHiP  :  Then  the  appeal  will  be  stayfd,  but  give  your 
notice  within  five  weeks,  if  possible. 

Me.  Sabgant  said  subject  to  this,  that  the  defendants  have 
liberty  to  make  another  application  should  the  progress  of  the  Bill 
be  such  that  it  might  be  necessary  to  appeal.  He  further  applied 
that  taxation  should  be  stayed. 

Mb.  Lawbence  objected. 

His  Lordship  said  he  could  not  stay  taxation.  Somebody  from 
Sheffield  would  have  to  pay. 


Alldays  e^  Onions  r.  F.  S.  Listeb, 

In  the  King's  Bench  Division  on  Monday,  before  Mr.  Justice 
Phillimore,  plaintiffs,  of  Birmingham  and  London,  sued  Mr.  F.  S. 
Lister,  trading  as  the  Westminster  Ventilating  Co.  to  recover  the 
sum  of  £81  lis.,  alleged  to  be  due  in  respect  of  electric  ventilating 
fans  supplied.  Defendant  alleged  that  the  fans  did  not  carry  out 
the  work  required  of  them  and  counterclaimed  damages. 

Mr.  Croom- Johnson  was  counsel  for  the  plaintiffs,  and  Mr.  Cannot 
appeared  for  the  defence. 

Me.  Oswald  Stott,  manager  to  plaintiffs'  fan  department,  said 
that  he  interviewed  the  defendant,  who  was  setting  up  in  the 
electric  fan  business,  and  it  was  arranged,  subject  to  prices  being 
right,  that  plaintiffs  should  supply  defendant  with  their  fans. 

In  answer  to  Counsel,  Witness  denied  that  he  agreed  that  the 
fans  supplied  should  be  of  a  standard  capacity,  because  there  was  no 


such  thing  on  the  market  ;  nor  was  any  arrangement  come  to  as 
to  the  terms  of  payment,  beyond  the  ordinary  terms  of  business. 
Witness  certainly  did  not  arrange  that  the  terms  of  payment 
should  be  unlimited  and  subject)  to  defendants'  customers  being 
satisSed.  A  proposal  w^sf  n^4de  that  there  should  be  a  scheme  of 
working  arrangement  oh'  'Which  the  parties  should  do  bu.siness, 
and  in  February,  1 909,  such  a  scheme  was  submitted,  but  plaintiffs 
never  agreed  to  it,  and  business  relations  were  conducted  without 
any  such  agreement  being  come  to,  plaintiff's  supplying  defendant 
with  fans.  Plaintiffs  did  not  guarantee  that  the  fans  supplied 
would  do  any  special  kind  of  work  beyond  that  which,  in  each 
case,  they  told  defendant  they  would  do. 

Cross-examined  by  Me.  Cannot,  Witness  said  [Mr.  Lister  told 
him  he  had  a  valuable  connection  in  London  for  the  sale  of  fans, 
but  he  denied  that  he  (witness)  was  anxious  that  Mr.  Lister 
should  act  as  agent  for  plaintiffs.  It  was  true  the  fans  required 
for  central  station  work  were  costly  as  a  rule,  and  in 
his  interviews  defendant  did  tell  him  that  guarantees  would  be 
required.  In  any  case  of  induced  draught  fans,  if  they  had  been 
specified  by  plaintiff  as  such  and  did  not  do  their  work  properly, 
no  objection  would  have  been  raised  to  taking  them  back  and 
making  them  efficient. 

In  answer  to  his  Loedship,  Mb.  Ceoom  Johnson  said  the  fans 
in  dispute  included  two  fans  supplied  for  export  to  Sydney,  and  a 
fan  ordered  from  defendant  by  the  Kodak  Co. 

None  of  these  fans,  Witness  said,  were  supplied  on  terms  that 
they  were  subject  to  customers'  approval,  but  plaintiffs  were 
willing  to  have  them  back  if  they  did  not  work  satisfactorily.  He 
denied  that  any  guarantee  of  capacity  was  given  by  plaintiffs  for 
these  goods. 

The  Defendant,  a  consulting  engineer,  then  gave  evidence,  and 
said  he  traded  in  the  name  of  the  Westminster  Ventilating  Co.  He 
had  had  considerable  experience  in  the  sale  of  electric  fans.  When 
Mr.  Stott  called  upon  him  in  1909,  plaintiffs  had  a  particular  type 
of  fan;  they  desired  to  put  a  fan  called  the  "Sirtus"  on  the 
market.  It  had  not  been  'Standardised  at  that  time,  and  it  was 
arranged  that  defendant  should  use  his  endeavours  to  build  up  a 
business  for  the  fan  in  London  on  behalf  of  plaintiffs.  They 
agreed  to  stand  by  the  efficiency,  &c.,  of  the  tans.  A  verbal 
agreement  was  arrived  at  during  subsequent  interviews,  with 
regard  to  the  terms  upon  which  he  should  take  up  the  sale  of 
plaintiffs'  fans.  The  terms  were  that  he  should  confine  himself  to 
placing  the  "  Sirtus  "  fan  on  the  market,  and  if  the  results  were 
satisfactory,  a  definite  agreement  should  be  entered  into  between 
the  parties.  That  definite  agreement  was  never  concluded  in  writing, 
but  the  practice  established  was  that  he  should  take  up  the  fan  and 
Messrs.  Alldays  &  Onions  should  stand  by  it.  Also  that  there  should 
be  no  question  of  payment  unless  the  fans  were  satisfactory  to  the 
people  to  whom  they  were  supplied.  In  regard  to  the  fans  in  ques- 
tion, plaintiffs  were  late  in  delivery,  the  fans  had  not  been  tested, 
and  in  one  case  the  starter  for  the  motor  was  missing.  At  the  time 
of  the  issue  of  the  writ,  defendant  objected  to  pay  plaintiffs  for 
the  machines  because  the  people  to  whom  he  had  supplied  them  had 
not  paid,  and  the  goods  were  not  satisfactory.  Plaintiffs  were  thus 
wanting  him  to  take  all  the  risk. 

In  answer  to  his  LoBDSHiP,  Defendant  said  he  had,  since  the  issue 
of  the  writ,  been  paid  for  the  fans,  and  he  was  now  quite  willing  to 
pay  plaintiffs.  The  only  question  he  was  fighting  was  the  question 
of  costs. 

There  was  no  other  evidence,  and  his  Loedship  held  that  there 
was  not  sufficient  to  show  that  the  goods  were  not  up  to  require- 
ments. Mr.  Lister  had  been  since  paid  for  the  fans,  and  he  entered 
judgment  for  plaintiffs  on  the  claim  and  counterclaim. 


Ellis  v.  Oldham  Cobpobation. 

At  Manchester  Assizes  on  Monday,  before  Mr.  Justice  Braj  and  a 
special  jury.  Ivy  Ellis,  aged  five,  claimed,  through  her  next  friend, 
damages  from  the  Oldham  Corporation,  alleging  that,  through  the 
negligent  driving  of  a  tramcar,  she  vas  so  injured  that  she  had  to 
have  her  left  arm  amputated  above  the  elbow,  and  also  received 
injury  to  her  leg  and  hip.  The  Corporation  denied  negligence,  and 
alternately  pleaded  that,  if  there  was  negligence,  there  was  contri- 
butory negligence  on  the  part  of  the  child. 

Mr.  A.  A.  Tobin,  K.C.,  M.P.,  and  Mr.  Wingate  Saul  were  for  the 
plaintiff,  and  Mr.  Langdon,  K.C.,  and  Mr.  Roe  Rycroft  for  the 
Corporation. 

Mb.  Toptn  said  the  plaintiff  resided  with  her  parents  at  the  Royal 
Hotel,  Rochdale  Road,  Oldham,  and  on  April  4  th,  1 9 11 ,  she  was  crossing 
the  road  to  go  school  when  she  was  run  down  by  a  tramcar,  with  the 
result  that  she  lost  an  arm  and  received  such  injuries  to  a  leg  that 
she  would  have  to  go  through  life  limping.  TJie  child  was  in  the 
infirmary  for  three  months.  The  gradient  of  the  spot  where  the 
accident  happened,  was  one  in  28,  and  the  car  was  going  down  the 
gradient.  Witnesses  for  the  plaintiff  would  say  that  the  car  was 
going  much  too  fast,  and  that  the  gong  was  not  sounded.  At  a 
time  when  the  children  were  about  going  to  school,  the  driver  of  a 
car  must  take  care,  and  must  so  have  his  car  under  control  that  he 
could  avoid  accidents  that  might  happen  through  any  ill-advised 
action  on  the  part  of  children. 

Me.  Chadwick,  manager  of  Kershaw  &  Bamford's,  cotton 
spinners,  of  Oldham,  said  he  saw  the  car  pass  him,  and  heard  a 
scream.  He  did  not  hear  the  gong,  and  told  the  driver  that  he  had 
not  rung  his  gong.  The  driver  turned  to  other  people,  and  asked 
them  if  he  had  not  rung  the  gong.  Witness  told  the  driver  he  was 
not  fit  to  drive  a  car. 

Several  Witnesses  were  called,  who  said  the  speed  of  the  car 
was  at  least  20  miles  on  hour  when  the  accident  happened. 

On  behalf   of  the  defendants,  the  speed  of  the  car  was  said  to 
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have  been  only  8  mileH  an  hour,  and  it  was  htated  that  the  child 
emerg^ed  from  behind  a  lorry  ripht  in  front  of  the  car,  givinp  the 
driver  no  oi)portunity  to  pull  np. 

Charlks  Whiteman,  the  driver  of  the  car,  Raid  he  did  all  he 
could  to  avert  the  accident.  He  eaid  he  sounded  the  {ronff  and 
applied  the  raatrnetic  brake.    The  child  wan  knocked  clear  of  the  car. 

Th»i4"'"y  found  for  plaintiff,  £8^0  damages,  in  addition  to  £5  for 
the  father. 


Genkbal   Electbic  Co.,  Ltd.,  r.  the  Gbeat  Westebn 
Railway  Co. 

In  the  Court  of  Appeal,  before  the  Master  of  the  RolLs  and  Lords 
Justices  Moulton  and  Buckley  on  Monday,  this  case  was  heard  upon 
the  appeal  of  the  plaintiff  company  from  an  order  of  the  Railway 
and  Canal  Commissioners  discharging  an  order  for  discovery  made 
by  the  Registrar. 

It  appeared  from  the  statement  of  Mr.  Disturnal  in  support  of 
the  appeal,  that  the  plaintiff  company  were  alleging  that  the  de- 
fendant company  had  allowed  undue  preference  to  Messrs.  Bellits 
and  Morcom  in  the  carriage  of  electrical  machinery  from  Birming- 
ham, where  the  factories  of  both  firms  were  situated.  The  Regis- 
trar had  ordered  discovery  of  all  the  documents  relating  to  the 
case  over  a  period  of  three  years  without,  it  was  said,  having  before 
him  a  single  concrete  case  in  which  undue  preference  was  given. 
Upon  the  appeal  of  the  defendant  company  to  the  Commissioners, 
Mr.  Justice  A.  T.  Lawrence  held  that  upon  an  application  of  that 
kind  particulars  of  the  undue  preference  must  be  shown,  and  that 
the  order  made  by  the  Registrar  was  oppressive  upon  the  Railway 
Co.  The  Commissioners,  while  discharging  the  order,  gave  the 
plaintiff  company  10  days  in  which  to  give  particulars  of  the 
instances  upon  which  their  case  could  be  based,  and  the  applica- 
tion renewed. 

The  learned  Counsel  eaid  that  the  plaintiff  company's  complaint 
was  that  the  Railway  Co.  had  charged  Messrs.  Belliss  &  Morcom 
a  lower  rate  for  the  carriage  of  the  same  class  of  goods  as  the 
applicants  from  Birmingham  to  certain  stations  on  the  defendant 
company's  system,  and  to  prove  that,  they  required  to  have  an  order 
for  discovery  for  the  purpose  of  getting  particulars  from  the 
defendant  company  of  the  consignments  of  electrical  machinery 
carried  for  Belliss  &  Morcom  from  Birmingham  to  the  station  in 
question  at  the  "  exceptional  rates." 

Without  calling  upon  counsel  for  the  Railway  Co.,  their  Lordships 
approved  the  order  of  the  Commissioners  and  dismissed  the  appeal 
with  costs. 


Tramway  Co.  and  Lanark  County  Council. 

In  the  Court  of  Session,  Lord  Ormidale  has  interdicted  the  County 
Council  of  Lanark,  at  the  instance  of  Lanarkshire  Tramway  Co. 
from  applying  any  part  of  the  sum  of  £7,500,  paid  to  the  County 
Council  in  respect  of  road  widening  and  diversion,  towards  the  cost 
and  constructing  new  roads,  the  grounds  of  judgment  being  that 
the  new  roads  were  not  diversions  of  highways  in  terms  of  the 
statute. 


Edinburgh  Tramcab  Guards. 

Judgment  was  given  in  the  Court  of  Session  last  week  in  reclaim- 
ing notes  for  defenders  in  two  actions  brought  against  the  Edin- 
burgh and  District  Tramways  Co.,  Ltd.  In  the  first  case  a  widow 
sues  for  £2,000  damages,  and  in  the  second  a  domestic  servant 
claims  £1,000.  Both  had  their  left  legs  amputated  as  a  result  of 
the  wheels  of  the  cars  passing  over  them.  One  of  the  pursuers 
alleges  that  she  had  taken  up  a  position  so  as  to  be  clear  of  the 
car,  but  when  it  was  about  half  way  past  her  the  lower  part  of  her 
skirt  was  caught  by  the  vertical  stay  on  the  right  side  of  the  car 
or  became  jammed  between  the  main  stay  and  the  body  of  the 
car.  She  contends  that  the  defenders  should  have  had  the  stays 
guarded.  The  second  pursuer  alleges  that  the  guards  attached  to 
the  cars  were  worse  than  useless.  Defenders  deny  fault,  and  plead 
contributory  negligence,  and  say  there  was  no  necessity  for  any 
such  guards  as  were  suggested.  They  state  that  their  cars  are  con- 
structed in  such  a  way  as  to  occasion  no  danger  whatever  to  any 
person  using  ordinary  care.  The  First  Division  adhered  to  the 
decision  of  the  Lord  Ordinary  approving  of  issues  for  the  trial  of 
the  cases  by  jury  with  expenses. 


OsRAM  Lamp  Works,  Ltd.,  v.  Z  Electric  Lamp  Co.,  Ltd. 

An  application  was  made  to  Mr.  Justice  Parker  in  the  Chancery 
Division,  on  Monday,  to  fix  the  hearing  of  this  patent  action  and 
incidentally  to  obtain  for  the  plaintiffs  further  inspection. 

Mr.  Walker,  K.C.,  Mr.  Colefax  appeared  for  the  plaintiffs,  and  Mr. 
T.  Terrell,  K.C.,  and  Mr.  R.  Frost  for  the  defendants. 

Mr.  Walter  said  that  the  action  was  a  long  and  complicated 
one.  His  Lordship  would  no  doubt  remember  litigation  by  the 
Z  Lamp  Co.  that  had  been  before  him  on  a  previous  occasion.  That 
was  sufficiently  complicated,  but  the  present  action  was  even  more 
so.  His  application  to  fix  a  day  for  hearing  was  a  little  complicated 
by  the  fact  that  there  had  been  an  order  for  inspection.  An  order 
was  made  that  inspection  should  take  place  between  February  1st 
and  14th  at  such  times  as  might  be  arranged  between  the  solicitors 
on  either  side.  The  inspection  involved  the  defendants'  secret  pro- 
cess, and  Dr.  Passmore,  who  was  to  make  the  inspection,  was  not  to 
communicate  to  the  plaintiffs  what  he  saw,  he  was  only  to  see  Sir 
James  Dewar.  Two  appointments  had  taken  place,  and  the  defend- 
ants very  properly  desired  that  their  own  experts  should  be  present 


at  the  meeting.  It  was  now  desired  that  there  shotild  be  another 
meeting,  and  that  made  it,  of  conrne,  difficnlt  to  nay  at  present 
what  would  be  a  convenient  day  for  the  trial.  It  waH  a  case 
relating  to  filaments,  and  by  some  unfortunate  mistake  on  the  second 
occatiion  they  could  not  get  the  samples,  and  therefore  there  must 
be  another  ioHpection.  Dr.  Passmore  had  reported  to  the  plaintiffs 
what  he  considered  to  l>e  the  result  of  hie  inei^ction.  but  of  oourBe. 
he  could  not  report  what  he  had  done.  He  fcaid,  however,  that 
there  were  two  patents  in  reei^ect  of  which  there  had  at  present 
been  no  meetings,  and  it  was  extremely  important  to  the  plaintiffs 
that  they  should  ascertain  pomething  about  those  before  the  case 
came  on  for  trial.  What  he  Bhonld  fiuggest  was  that  the  trial 
should  stand  over  until  towards  the  end  of  the  present  sittings, 
and  if  his  Lordship  could  see  his  way  to  retaining  the  caee  they 
might  have  a  day  early  in  next  sittings,  provided  it  was  incon- 
venient to  dispose  of  it  before  Easter. 

His  LoBD.SH II' said  that  he  could  not  fix  the  hearing  for  some 
little  time  as  his  list  was  full.  To  fix  a  day  at  present  would  be 
a  little  premature.  He  had  a  case  fixed  for  March  18th,  and 
another  for  March  20th.  He  might  find  a  day  somewhere  about 
March  2."»th,  but  he  would  suggest  that  the  caee  should  be  marked 
"not  before  the  18th,"  and  then  counsel  could  renew  the  applica- 
tion to  fix  a  day  somewhere  about  that  date. 

Mr.  Walter  agreed,  but  asked  whether  Mr.  Terrell  objected  to 
the.  plaintiffs  having  further  inspection. 
Mr.  Terrell  :  Yes. 

Mr.  Justice  Pabker  said  that  he  did  not  know  he  had  any 
application  for  inspection  before  him  then. 

Mb.  Walter  said  that  was  so,  and  if  the  other  side  insisted,  a 
formal  application  would  have  to  be  made  in  chambers.  In  that 
event  the  case  could  not  come  on  before  March  25th.  If  the  case 
was  marked  not  before  that  date,  the  plaintiffs  could  go  for  further 
inspection  in  the  ordinary  way. 

Mr.  Tereell  said  he  objected  to  there  being  a  postponement  at 
all,  and  in  support  of  his  objection  he  had  very  strong  affidavit*. 
He  had  consented  to  inspection,  and  the  other  side  had  got  more 
than  they  had  any  right  to.  He  had  submitted  because  he  did  not 
wish  to  delay  the  trial,  and  in  consideration  of  that  the  other  side 
had  given  an  undertaking  to  give  notice  of  trial  on  or  before 
February  22nd,  and  they  were  further  to  apply  to  the  Judge  to 
fix  a  day  for  the  trial  as  soon  after  March  Ist  as  poseible.  That 
was  done  under  these  circumstances ;  they  first  of  all 
brought  actions  against  the  customers  of  his  clients,  and 
they  (defendants)  had  the  greatest  difficulty  in  getting 
them  to  bring  their  action.  L'pon  their  bringing  their 
action  arrangements  were  come  to  that  the  trial  should  take  place 
early  in  the  Michaelmas  sittings.  Then  they  applied  for  postpone- 
ment and  delivered  particulars  of  objection.  The  defendants  com- 
plied with  everything  they  were  asked  to  do,  and  they  said  that 
the  postponements  were  bringing  their  trade  to  an  end.  They  had 
in  their  possession  all  the  further  and  better  particulars  of 
objection  when  they  gave  the  undertaking.  Having  all  that  before 
them,  there  was  only  the  issue  of  infringement,  which  they  must 
have  known  all  about  when  they  gave  their  undertaking. 
It  was  only  upon  pressure  that  they  brought  their  action. 
They  applied  for  inspection  and  were  given  inspection  of 
everything  they  wished  to  see,  and  all  information  they 
desired  in  relation  thereto.  The  defendants  had  even 
offered  to  place  at  their  disposal  a  room  at  the  factory,  in 
order  that  they  might  try  experiments  if  they  so  desired.  He  was 
not  resisting  the  application  vexatiously.  It  was  a  most  seriou.s 
matter,  as  the  sittings  would  come  to  end  before  April  3rd. 

His  LoEDSHiP  said  he  did  not  think  he  would  be  able  to  fix  a 
day  before  March  18th. 

Mr.  Teeeell  :  It  is  nothing  like  the  last  case  before  your  Lord- 
ship, although  my  learned  friend  has  tried  to  make  out  that  it  is 
very  complicated. 

Me.  Waltee  :  The  objections  cover  eight  pages  of  print,  and  are 
the  most  complicated  I  ever  read. 

His  Lordship  :  I  am  sorry  I  cannot  fix  it  before  the  18th,  on 
which  day  I  have  a  heavy  case  coming  on.  What  I  will  do  is  this. 
I  will  give  you  liberty — Mr.  Terrell  undertaking  to  give  you 
further  information  this  week  or  early  next  week — to  renew  the 
application  to  fix  a  day  for  the  trial  at  anytime  after  the  12th, 


Dean  v.  Hackney  Bobough  Council. 

In  the  Shoreditch  County  Court  on  Monday,  before  his  Honour 
Deputy- Judge  Williams,  William  Dean,  of  GO,  St.  Mark's  Road, 
Enfield,  sued  the  Hackney  Borough  Council  to  recover  £10  10s.  for 
personal  injuries  sustained  through  colliding  with  an  unlighted 
electric  standard,  which  constituted  a  nuisance  on  the  public  high- 
way, whilst  he  was  driving  a  taxi-cab. 

Mr.  Martin  O'Connor,  barrister,  appeared  for  the  plaintiff,  and 
Mr.  J.  B.  Matthews  was  counsel  for  the  defence. 

According  to  the  plaintiff,  on  November  25th  he  was  driving  his 
taxi-cab  down  Cazenove  Road,  Stoke  Xewington,  at  G  p.m.,  when  he 
collided  with  an  electric  light  standard  in  the  middle  of  the  road, 
which  was  not  lighted.  He  had  just  passed  one  standard,  and 
thought  it  was  the  last,  as  he  saw  no  light.  He  was  very  badly 
shaken,  whilst  the  two  passengers  were  very  seriotisly  injured  and 
had  entered  actions  against  both  the  cab  company  and  the  Borough 
Council.  There  was  a  man  with  a  bag  of  tools  at  the  standard, 
when  he  recovered  sufficiently  to  get  out  of  the  cab,  whom  he 
supposed  was  there  to  repair  the  light.  There  was  no  danger  signal 
of  any  kind,  and  he  thought  that  at  least  there  should  have  been 
a  red  light. 

Mr.  Matthews  said  these  standards  had  been  erected  in  accord- 
ance with  the  regulations  laid  down  by  the  Bcird  of  Trade.    There 
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was  nothing  in  the  reg'ulations  biadinp:  a  Boroujrh  Council  to 
light  an  eJeotrio  standard.  They  were  erected  in  runs  of 
nine,  and  a  special  scout  who  was  out  that  nigrht  discovered  that 
three  ligfhts  had  gfone  wronp.  On  investifratingf  he  found  an  earth 
in  the  one  that  was  now  complained  of,  so  he  disconnected  it  from 
the  cable  and  the  other  lights  became  all  right.  It  was  impofsible 
to  do  more  that  night. 

Mr.  O'Connok  :  By  no  means.  You  could  have  had  a  warning 
light  put,  and  the  accident  would  not  have  occurred. 

Mr.  Matthews  :  There  is  nothing  in  the  regulations  to  say  that 
we  shall  stand  beside  every  standard  until  a  light  fails,  the  pro- 
position is  too  absurd. 

Mr.  O'Connor  :  Not  at  all.  It  is  discovered  that  a  lamp  has 
gone  out,  but  no  effort  is  made  to  apprise  anyone  of  the  danger, 
and  therefore  you  turn  it  into  a  danger  and  a  nuisance  on  the 
highway. 

The  amount  of  the  damage  was  not  disputed  if  there  was  any 
liability,  and  JuDfiE  Williams  said  the  point  as  to  whether  an 
electric  standard,  which  was  unlighted,  constituted  a  nuisance,  was 
a  most  important  one,  and  he  would  look  up  whatever  authorities 
he  could  find  on  the  point  and  reserve  his  judgment. 


8,924.  "  Means  for  the  electrical  transmission  of  synchronous  movements.'' 
SiEMENa-EcHvcKEBTWRnKK  fJ.m.b.H.  (Convention  date,  October  13th,  1911, 
Germany.)    February  16th.    (Complete.) 

3,941.  "tioveining  mechanism."  Warwick  Machinery  Co.  (1908),  Ltd. 
(AUgemeine  Elektricitiits  Ges.,  Germany.)    February  16th. 

3,946.  "  Dynamo-eleotric  machines."  J.  Geisblinoer  and  E.  Schlurick, 
(Convention  date.  May  '29th,  1911,  Germany.)    February  16th.     (Complete.) 

3,%2,    "Gas  and  electric  light  controllers."    W.  L.  Sparks.    February  16th. 

3,966.  "  Apparatus  for  the  operation  of  electrical  clocks  by  electrical 
waves."     F.  Schneider.    February  16th.    (Complete.)* 

3.979.  "Electrolytic  apparatus."  J.  T.  Niblett.  (Divided  application  on 
1,671/12  January  aoth.)    February  16th.    (Complete.) 

3.980.  "E'ectiic  cables  for  automatic  telephone  exchanges,  selectors  and 
the  like."  Western  Electric  Co.,  Ltd.  (Western  Electric  Co.,  United  States.) 
Divided  app  ication  en  16,868/11,  July  22nd.)    February  16lh.     Complete.) 

4  022,  "Electiical  regulation  or  control  of  the  flow  or  delivery  of  sewage 
and  other  liquids."     A,  Byron  and  L.  P.  Mountford.    February  17th. 

4,041.     "  Carbon  electrodes."     C.  C.  Gow.     February  17th. 

4,061.  "Telegraphy  and  telephony  by  submarine  cables,  long  distance  over- 
head lines  and  the  like."  J.  Ecbiessler.  (Ccuvention  date,  February  18th, 
19U,  Austria.)    February  17th.     (Complete.) 

4,067.     "  Telephony."     S.  G.  Broww.    February  17th. 

4,073.  "  Electrical  installations  for  lighting,  heating  and  ventilating 
railway  carriages  and  for  similar  purposes."  J.  Stone  &  Co.,  Ltd.,  and  A.  H. 
Darker.    February  17th. 


NEW    PATENTS    APPLIED    FOB.    1912. 

(NOT    YET    PUBLISHED.) 

Compiled  expressly  for  this  Joamal  by  Messrs.  W.  P.  Tbompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


3,44.').  "Reception  of  call-up  signals  in  wireless  telegraphy  and  other  pur- 
poses."   F.  L.  MuiRHEAD.    February  12th. 

3,454.  "  Electrical  measuring  and  like  instruments."  J.  W.  Record.  Feb- 
ruary latb. 

3,462.    "  Switch  tripping  device."    W,  L.  Spence.    February  12th. 

3,479.  "  Continuity  of  electric  conduit  systems."  M.  J.  Railing  and  T. 
Taylor.    February  12th. 

3,497.  "  Switching  apparatus  for  telephone  exchange  systems."  E.  E. 
Clement.  (Divided  Application  on  7,611/1911.  March  27th.)  February  12th, 
(Complete.) 

3,523.  "  Means  for  driving  an  electric  dynamo."  A.  Baker,  A.  N.  Hazle- 
hurst  and  Lokostreth's,  Lid.     February  12th, 

3,532,    "  Electric   distribution   systems,"    British   Thomson-Houston   Co., 
-Ltd.,  H.  W.  Taylor,  F.  P.  Whitaker  and  H.  8.  Sporborg.    February  12th. 

3  540.  "  Electrical  animal  exterminators."  O.N.Calvert.  February  12th. 
(Complete.)  . 

.   8,552,    "  Registering   devices   for   telephone   systems."      E.  M.  Northdm. 
February  12th. 

3.555.  ''. Method  of  and  apparatus  for  generating  high-frequency  currents." 
A.  Heiland.    February  12th.     (Complete.) 

3.556.  "Electrically-driven  fans."  A.  Schaeffer.  (Addition  to  No.  13,623, 
of  1911.  Convention  date,  February  11th,  1911,  Germany.)  February  12th. 
(Complete.) 

3,574.  "  Electric  fitting  for  the  heels  of  boots  and  shoes."  W,  B.  Midgley 
and  J.  H.  Ireland.     February  13th. 

3,584.  "  Appliances  for  electrically  operating  points,  signals  or  other  devices 
on  electric  tramways,  railways  and  the  like."    C.  W.  Bentley.    February  13th. 

3,586.  "  Electric  signalling  apparatus  for  military,  naval  and  other  pur- 
poses."   J.  N.  Inolis.    February  13th. 

3, .590.  "Electric  switches  and  the  conductor  connections  thereto."  H.  C. 
Sheldon.  (Sachische  Gruppenwechselechafter  G  m.b.H.  Germany.  February 
13th.    (Complete.) 

3,595.  "  Electrical  driving  mechanism."  T.  Cooper,  H,  H.  Wale  and  A. 
Allsop.    February  13th. 

3,644.  "  Means  for  applying  an  electrical  conductive  layer  upon  an  elec- 
trically non-conductive  surface."  H.  E.  Goldberg.  February  ISih.  (Ccm- 
plete.)  - 

3,650.  "  Dynamo-electric  generators  for  velocipede  lamps  and  the  like."  C. 
ScHLicH.    February  13th.    (Complete.) 

3,675.     "Electric  power  transmission  apparatus."      MacFahlane  Ekgineer- 
Ltd.,  and  W.  A.  MacFarlane.     February  14th. 

"Electric  incandescent  lampholders."  S.  W.  Martyn.  February  14th. 
"Electrically-operated  doers."    G.  Korytowski.    February  14ih. 
"  Lamp  supports  and  casings  particularly  designed  for  use  with  elec- 
tric  incandescent    lamps."      J.    S.    Highfield.      (Addition    to   27,991/1808.) 
February  14th. 

3,748.  "  Method  of  obtaining  an  accurate  co-operation  of  two  or  more 
machines,  apparatus,  or  instruments."  Aktieselskabet  Hovlands  Radio- 
Telegr^f.  (Convention  date,  February  16th,  1911,  Norway.)  February  14th. 
(Complete.) 

3,752.  "Treatment  of  metals."  British  Thomson-Houston  Co.,  Ltd, 
(General  Electric  Co.,  United  States.)    February  14th. 

3,767,  "  Construction  and  method  of  use  of  electrical  junction  boxes  and  the 
like."    E.  T.  R.  Murray.    February  15th. 

3,712.  "  Connector  for  electrical  wiring  purposes."  J.  Wilkie.  February 
15ih. 

3,794.  "  Electric  storage  system."  C.  F.  Kettering.  (Convention  date, 
May  22nd,  1911,  U.S.)    February  15th.    (Complete.) 

3,798.  "  Electro-deposition  of  metals  on  articles  of  china,  glass  and  other 
non-conductive  materials."    C.  A.  Owen  and  H.  A.  Harvey.    February  15th. 

3,812.  "  Electric  searchlights."  Gebr.  Siemens  &  Co.  (Convention  date, 
April  29th,  1911,  Geimany.)    February  15th. 

3,834.  "Electric  valve  actuation  in  organs."  A.  Macquarie.  February 
15th. 

3  830.  "  Time-controlled  electrical  switches."  G.  W.  Free.  (Convention 
date,  February  loth,  1911,  U.S.)    February  15tli,     (Complete.) 

3,840,  "Electric  incandescent  lamps."  Deutsche  Gasgluhlicht  (Auer 
Ges.).  (Convention  date,  November  4th,  1911,  Germany.)  February  15th. 
(Complete.) 

3,879.  "Brush-holders  for  dynamo-electric  machines."  S.  Lees. 
February  16th. 

3,884.  "  Combined  gramophones  and  bioscopes  for  home  study  or  amuse- 
ment."    G.  RoBsoN.    February  16th. 

3,915.  "Automatically-controlled  electric  switches."  F.  P,  Clifford. 
February  16th. 

3,9()6.  "Renewable  electric  incandescent  lamps."  E.  M,  Bailey  and  W. 
Plews,    February  16th. 

3.919,  "  Winding  methods  for  rotating  magnet  coils."  ".VuJ.K^.v  "  Mas- 
cHiNENFABRiKS  Akt.-Ges.  (Convention  date,  February  20th,  1911,  Germany.) 
February  16lh.    (Complete.) 


INO  Co. 
3,711. 
3,736. 
3,746. 


PUBLISHED    SPECIFICATIONS, 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1910. 

Production  of  Sound.    Evershed  &  Vignoles,  Ltd,,  and  R.  Evershed.    24,278. 
Reproduction    of    Sound    by    Electrical    Means.     8.  G.  Brown.     29,888. 

December  22nd. 
Circuit-Breaking  Safety  Devices  for  Electrical  Apparatus  and  the  like. 

Evershed  &  Vignoles,  Ltd.,  and  R.  Evershed.    29,t80.    December  23rd. 


Multi-Cyi  inder 
September  18th. 


Combustion 
(September 


27,669.    December  9th. 


(April 
1,527. 
3,424. 


1911. 

Electric  Safety  Hand-Lamps.    Simplex  Conduits,  Ltd.,  and  C.  G.  M.  Bennett. 

19,347.    August  30th. 
Method    of    and    Apparatus    for    Starting 

Engines.     Firm  of  Robert  Bosch.    20,623. 

22nd,  li  10.     Addition  to  No.  13,691  of  1910.) 
Abo  Lamps.    Korting  &  Mathiesen  Akt.-Ges. 

2.''ah,  1911.) 
Electric  Arc  Lamps.  J.  Y.  Johnson.    (BadiEche  Aniiin  &  Soda  Fabrik.) 

January  20th. 
Telephonic  Hearing  Appliances  for  Deaf  Persons.    V.  D.  Evans. 

February  10th. 
Methods  of  and  Apparatus  for  the   Electric   Lighting  of  Motor-Cars 

AND  other  purposes.    Van  Rttden  &  Co.  and  M.  Metz.    3,£49.    February 

13th. 
Electric  Clocks.    C.  Fery.    4,889.    February  27th.    (March  1st,  1910.) 
Manufacture  of  Incandescent  Electric  Lamps.    "  Z  "  Electric  Lamp  Manu- 
facturing Co.  and  F.  Hoge.    5,081.     February  2Sth. 
Elecieicaily-Controiled    Fastenings   for   Railway  Carriage  and    other 

DcoRS.    C.  R.  Allen.    5,427.    March  4th. 
Tell-Taie  or  Electrical  Supervision  Apparatus  for  Watchmen  and  the 

"  LIKE.    A.  Goldstein.    6,157.    March  11th. 
Control  of  Electric  Motors.    Allgeme'ne  Elektricitats  Ges.    6,557.    March 

15th.     (March  15th,  1910.) 
Means     for    Automatically    Controlling     Heat    in     Electric     Heatiko 

Apparatus,    R.  Nightingall.    15,898.    July  8th. 
Wind-Power  Electric   Storage  Installation  or  Apparatus.    W.  P.  Perry. 

17,006.    July  25th.     (Divided  application  on  No.  13,430  of  1911,  June  6th.) 
Means  for   Controlling  and    Actuating    Apparatus   by   Electromagnetic 

Radiations.     R.  Wirth,  S.  Beck  and  W.  Knauss.    18,879.    August  19th. 
Excess-Current  Switches.    Felten  &  Guilleaume  Carlswerk^kt.-Ges.    19,S92. 

August  30th.    (August  30th,  1910.) 
Insulation    of    Electric    Conductors.     British  Westinghouse  Electric  and 

Manufacturing  Co.,  K.  C.  Randall,  S.  W.  Farnsworth  and  C.  L.  Fortescue. 

20,659.    September  19th. 
Rzgulatable  Electric  Resistances.     A.  E.  Naumann.    20,833.    September 

20th. 
Hand     Combination     Telephonic     Instruments.     E.    H.    Giaham.     21,351. 

September  27th. 
Storage  Battery  Electrodes.    H.  C.  Hubbell.    21,783.    October  3rd. 
Electric  Switches.    H.  F.  Bigge  and  F.  R.  Butt,    22,547.    October  12th. 
Arrangements    for     the    Working    in    Parallel    of    Synchronous    and 

Asynchronous  Alternating-Current  Generators.   Siemens  Bros.  Dynamo 

Works,  Ltd.    (Siemens-Schuckertwere  Ges.)    28,263,    December  15th. 


Store  Lip:litin^. — We  have  received  from  Messes. 
SiEMEKs  Bros.  Dynamo  Works,  Ltd.,  of  Tyssen  Street,  Dalston, 
N.E.,  an  illustration  of  the  toy  department  of  a  large  SheflBeld 
departmental  store  illuminated  by  means  of  tantalum  lamps  in 
Holophane  Stiletto  reflectors.  The  exceptional  number  of  articles 
displayed  can  be  easily  distinguished  in  the  photograph,  which  was 
taken  with  the  lamps  switched  on.  Illumination  is  undoubtedly 
essential  for  efEective  display,  but  glare  is  distinctly  offensive.  It 
is  claimed  that  with  the  perfect  diffusion  obtained  from  Holophane 
glassware,  the  lighting  is  evenly  distributed,  and  glare  is 
eliminated.  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  who 
supplied  the  lamps  and  glassware  for  the  installation  are  prepared 
to  place  the  services  of  their  illuminating  engineers  at  the  disposal 
of  contractors  interested  in  this  system  of  illumination  with  a 
view  to  assisting  them  to  prepare  complete  and  satisfactory 
schemes. 
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THE     MINERS'     STRIKE. 


As  we  all  along  anticipated,  the  threatened  strike  of  miners 
in  Great  Britain  has  now  l>ecomfc  actual  fact,  and  imDortant 
history  is  now  in  course  of  being  made.  On  the  evening 
of  Thursday  last  week,  the  whole  of  the  miners  employed  in 
the  collieries  of  Great  Britain  laid  down  their  tools,  with 
the  result  that  after  the  lapse  of  barely  a  week,  practically 
every  trade  in  the  country  is  either  at  a  standstill  or 
seriously  handicapped,  and  suffering  of  innocent  persons  is 
broadcast  over  the  land.  And  why  r  All  because  a  certain 
class  of  laVjourer  cannot  have  all  his  own  way.;  because  he 
cannot  have  any  wage  he  likes  to  demand,  irrespective  of  the 
amount  of  work  he  is  prepared  to  do  I  In  other  words, 
although  we  are  told  that  the  strike  is  to  secure  a  minimum 
wage  for  poor  hard-working  and  starving  miners,  who  cannot, 
under  any  circumstances,  earn  more  than  a  shilling  or  two 
per  day,  in  very  truth,  the  inner  meaning  of  the  strike  is  to 
determine  who  shall  be  the  masters — workmen  or  employers  r 
For  many  years  past  the  miner  has  had  very  much  more  to 
say  in  the  management  of  the  mines  than  would  be  allowed 
to  the  worker  in  any  other  industry.  The  mine  manager, 
too,  has  had  to  bite  his  lip  and  knuckle  under  at  the  dictation 
of  the  local  miners'  officials  for  so  long  now  that  he  has 
almost  become  used  to  it,  and  is  never  surprised  at  any  action 
they  may  take  or  any  demand  that  they  may  make,  and  it  is 
undoubtedly  this — one  is  almost  inclined  to  call  it  "  weak- 
ness," but  it  is  scarcely  that  ;  say  rather — laissez  faire 
policy  that  has  made  the  Socialistic  minere'  leaders  believe 
that  they  have  only  to  command  to  get  anything  they  ask 
for  under  the  threat  of  a  strike. 

For  days  past  we  have  seen  the  daily  Press  urging 
the  owners  to  grant  these  poor  men  the  minimum  wage ; 
then  again  demanding  that  the  Government  must  force  the 
owners  to  give  all  that  the  men  require.  Truth  and 
fact  have  both  been  ignored  ;  but  it  is  only  a  question 
of  time  before  public  opinion,  ever  on  the  side  of  fair 
play  and  justice,  will  condemn  the  attitude  of  the  leaders 
and  the  miners  for  supporting  them.  The  truth  is  that 
the  owners  have  never  refused  to  grant  the  minimum  wage, 
and  the  fact  is  that  many  of  the  workmen  could  earn  more 
than  tlie  minimum  they  now  ask  for  if  they  did  an  honest, 
fair  day's  work  every  day  they  cotihl  work.  That  there 
may  be  individual  cases  of  hardship  we  do  not  for 
one  moment  deny.  but  these  are  the  excep- 
tions that  prove  the  rule,  and  we  very  much  doubt 
whether,  if  the  workman  presented  his  case  to  the  manage- 
ment in  a  proper  manner,  it  would  not  be  i-ectified.  As 
a  rule  colliery  managers  and  owners  are  not  the  hard- 
hearted slave-drivers  that  the  workmen  have  tried  to 
pei-suade  the  public  to  believe  they  are.  The  risk  of 
having  the  colliery  laid  idle  through  a  dispute  with  a 
workman  over  a  few  shillings,  even  for  a  single  day,  is  too 
great  for  any  manager  lightly  to  ignore  any  such  request — 
and  on  this  score  the  Union  is  all-powerful. 
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"What  the  owucrs  Lave  refused  to  grant  is  to  pay  a 
mininuini  wage  irrespective  of  the  ability  or  inclination  to 
earn  such  wage,  and  we  doubt  if  there  is  a  single  person — 
even  though  he  be  a  rabid  Socialist— who  will  cavil  at  this 
refusal.  No  man  can  expect  to  get  something  for  nothing — 
even  tjie  coalowner  who  rides  about  in  a  .motor-car, 
about  wkom  we  have  heard  so  nmeli  lately,  has  to  do  some- 
thing for  what  he  gets  ;  find  "if  the  miner  has  to  be  assured 
of  a  certain  minimum  wage  each  time  he  descends  the  mine, 
without  any  guarantee  on  his  part  as  to  the  amount  of  work 
he  shall  perform,  the  whole  nation  may  as  well  shut  up  shop, 
for  it  naturally  follows  that  every  other  class  of  workman  would 
expect  the  same  consideration,  and  bankruptcy  would  follow. 
Again,  the  owners  have  stated  over  and  over  again  that  they 
are  willing  to  consider  any  details  for  improving  machinery 
to  regulate  wages  in  abnormal  places.  The  miners  have 
never  even  suggested  that  the  existing  machinery  can  be 
improved,  and  hence  one  can  only  conclude  that  the  abnormal 
place  question  is  l  ot  so  severe  as  we  have  been—  vide  the 
daily  Press — led  to  believe.  In  spite,  however,  of 
all  the  injustice  and  unfairness  of  the  miners'  claims, 
the  Federated  employers  have  honestly  tried  to  devise 
machinery  to  regulate  both  the  abnormal  place  and  minimum 
wage  questions,  and  no  fair-minded  man  can  honestly  say 
that  their  regulations  were  in  any  way  unreasonable  :  but 
the  leaders  not  only  refused  them,  but  they  refused  to  place 
the  terms  before  the  miners  to  vote  for  their  acceptance  or 
rejection.  So  far  as  South  Wales  and  Scotland  are  con- 
cerned, the  complaint  of  the  owners  is  that  they  have  definite 
legal  agreements  with  their  workmen  which  have  yet  some 
years  to  run,  and  naturally  they  want  some  assurance,  before 
they  agree  to  put  these  on  one  side  and  accept  new  ones,  that 
they  will  be  honoured  by  the  workmen.  In  short,  they 
are  sick  to  death  of  their  everlasting  demands  and 
their  failure  to  stick  to  their  bargains.  To  the  miner 
a  bargain  is  a  bargain  only  just  as  Jong  as  it  suits  him,  or  is 
in  his  favour.  Another  complaint,  and  a  serious  one,  of  all 
the  coal-owners,  is  the  amount  of  time  lost  by  the  miner, 
hence  the  insertion  of  the  clause  in  the  terms  offered  by  the 
federated  owners  to  the  effect  that  if  a  workman  did  not 
attend  80  per  cent,  of  the  time  the  pit  worked  each  week, 
unless  prevented  by  illness  or  other  justifiable  cause,  he  was 
not  to  be  entitled  to  be  paid  the  minimum  wage.  It  is  a 
well-known  fact  that  the  time  lost  increases  with  increased 
wages. 

To  the  man  in  the  street  it  may — and  does — appear 
difficult  to  understand  the  objection  to  a  minimum  rate 
of  wages,  as  in  most  other  industries  there  is,  as 
a  rule,  a  minimum  daily  rate,  but  mining  is  dif- 
ferent to  every  other  industry,  inasmuch  as  the  area 
covered  by  the  workings  of  a  coal  mine  make  official 
supervision  in  regard  to  the  amount  of  work  done  by 
each  miner  difficult,  as  the  attention  of  the  oificials  is 
fully  occupied  by  looking  to  the  safety  of  the  workmen  and 
regulating  the  traffic  of  tubs  to  and  from  the  shaft.  Again, 
in  other  industries  experience  teaches  how  long  a  workman 
may  be  occupied  in  doing  a  certain  class  of  work,  especially 
on  a  machine,  and  hence  a  foreman  is  easily  able  to 
judge  whether  a  workman  has  done  a  good  or  fair  day's 
work.  Moreover,  in  many  trades  the  good  workman  gets 
no  more  than  his  poor  mate,  which  balances  up  the  cost  of 
the  day's  output,  so  to  speak,  but  in  the  case  of  the  coal- 


getter  he  might  advance  a  dozen  excuses  in  the  shape  of 
some  complaint  regarding  gas,  roof,  hardness  of  the  poal, 
shortness  of  tubs,  or  supporting  timber,  &c.,  and  no  one 
could  very  well  positively  contradict  him.  We  have  already 
seen  in  the  engineering  trade  the  tendency  of  workmen  to 
slack  off  when  guaranteed  a  minimum  wage,  and  the  coal- 
owners  have  very  good  reasons  for  anticipating  a  like  result. 

As  for  Government  interference,  we  think  the  matter  may 
be  safely  left  in  the  hands  of  Mr.  Asquith  and  his  colleagues, 
and  whilst  they,  in  our  opinion,  have  pandered  to  the  men 
just  a  little  more  than  their  case  justified,  we  are  glad  to  note, 
from  the  speech  of  Mr.  Asquith  in  the  House  of  Commons 
on  Monday,  that  there  is  to  be  no  compulsion  put  upon  the 
owners  to  pay  the  minimum  wage  without  some  guarantee  that 
there  shall  be  no  diminution  of  output.  This,  we  think,  is  all 
the  coal -owner  asks  for,  but,  at  the  same  time,  he  will  be  justified 
now  in  also  asking  that  there  shall  be  some  guarantee  of 
peace  before  he  agrees  to  open  his  mine.  We  are  pleased 
to  see  that  public  sympathy  is  rapidly  changing  from  the 
miner  to  the  owner,  as  the  public  are  really  suffering,  and 
are,  we  think,  beginning  to  see  that  the  whole  strike 
has  been  brought  about,  not  so  much  as  the  result  of  long 
suffering  and  hardships  on  the  miners'  part,  but  rather  by  an 
attempt  by  the  Socialistic  miners'  leaders  to  force  Socialism, 
or,  at  any  rate,  nationalisation  of  the  mines,  as  a  forerunner 
to  the  nationalisation  of  all-  the  means  of  production  and 
distribution.  What  will  hajjpen  in  the  near  future  none  can 
foretell ;  the  hand  of  devastation  is  fast  closing  over  the  land, 
and  the  most  we  can  hope  for  is  that  the  present  good 
temper  will  prevail,  and  that  the  end  will  come  soon,  and 
brmg  with  it  a  lasting  peace. 


On  Monday  last  we  were  privileged  to 

Local  Sect'ion.   ^^   P^^^^"^    ^^    ^^^    ^"'^^   ^^    ^^^  latest 
addition  to  the  family  of  the  I.E.E. — the 

Western  Local  Section.     As  Prof.  Wertheimer  remarked,  an 
infant  that  gave  a  dinner-party  on  its  first  birthday  must 
be  admitted  to  be  a  very  lusty  one  :  but  there  are  other 
features  which  constitute  it,  though  the  last,  by  no  means 
the  least  promising  of  the  seven  Local  Sections.     The  area 
to  be  covered  by  its  operations  is  very  large,  and  already 
contains  about  126  members  of  the  Institution  ;  it  is  hoped 
that  this  number  will  quickly  be  increased  to  250,  as  there 
are  many  eligible  electrical  engineers  in  the  West  who  have 
not  hitherto  thought  it  worth  while  to  join  the  I.E.E.,  in 
view  of  their  remoteness  from  any  meeting   centre.^    The 
meetings  of  the  new  Section  will  be  held  not  only  at  Bristol 
and  Cardiff,  but  wherever  it  may  be  deemed  advisable.  Further, 
not  only  is  the  chairman,  Mr.  W.  A.  Chamen,  exceptionally 
well  qualified    for   that   position,  besides    having   had   the 
advantage  of  presiding  over  the  Glasgow  Local  Section,  but  he 
is  admirably  supported  by  the  hard-working  vice-chairman, 
Mr.  H.  Faraday  Proctor,  and  the  indefatigable  joint  hon. 
secretaries,  Mr.  W.  Collins,  at  Bristol,  and  Mr.  S.  B.  Haslam, 
at  Cardiff,  and  all  vie  with  one  another  in  their  enthusiasm 
and  determination  to   make  the  Section   a   success.      The 
inaugural  meeting,  opened  by  the  President,  Mr.  Ferranti, 
was  conducted  with  a  business-like  dis^patch  which  augurs 
well  for   the   future  conduct  of  afl'airs,  and   the  inevitable 
dinner  which  followed  was  equally  successful,  in  spite  of  the 
erratic  performance  of  the  local   railways,  by  which  several 
would-be  guests  were  prevented  from  attending.     We  report 
the  proceedings  elsewhere  in  this  issue.     Passing  reference 
was  made  to  the  initial  steps  that  were  taken  two  years  ago, 
admittedly  with  a  view  to  the  formation  of  the  Local  Section, 
upon  which,  it  will  be  remembered,  we  felt  it  our  duty  to 
comment    somewhat   severely  ;    we  cannot   agree   with  the 
chairman  that  no  soreness  was  left  by  the  methods  then 
adopted,  but  we  are  sure  that  there  is  no  member  of  the 
Institution  who  will  not  join  with  us  in  the  warmest  welcome 
to  the   new  Section  and   the   best   wishes   for    its   future 
prosperity. 
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At    the    an  n mil    meeting    of     Messrs. 

Messrs.         Crossley  Bros.,  the  chairman  (Sir  Kenneth 

Crossley  Bros.'   Crossley),  in  commenting  on  the  smallnesp 

Dividend  and       ,  ,i      j-     i     j  i      .  t      „ 

Labour         °^    '^^  dividend — namely,  4  per  cent,  on 

Troubles.  the  ordinary  shares — attributed  to  labour 
troubles  the  small  amount  of  profit  made 
during  the  second  half  of  the  year.  At  the  busiest  period  of 
the  vear,  (-JoU  of  theii'  best  muchme-men  and  fitters  ceased 
work.  It  might  be  thought,  said  the  chairman,  that  they 
i.iught  to  have  consented  to  some  form  of  mediation.  He  was  of 
rhe  opinion,  however,  that  unless  the  company  were  prepared 
1(1  resign  their  positinn  us  members  of  the  Employers'  Asso- 
ciation, and  unless  they  were  prepared  to  ha\e  every  littlt.- 
difference  of  opinion  or  grievance  the  subject  of  a  sudden 
strike,  it  was  impossible  for  them  to  have  any  discussion 
whatever  as  to  the  matter  in  dispute  until  the  men  returned 
to  work.  They  were  fighting  for  the  principle  of  negotia- 
tion first  and  the  strike  afterwards.  So  long  as  the  present 
board  wei-e  in  control  they  would  not  give  any  encourage- 
ment to  the  barbarous  methods  of  the  sudden  strike.  If 
this  country"  was  to  retain  its  position  in  the  engineering  world, 
employers  must  further  strengthen  themselves  and  their  in- 
dustries by  absolute  loyalty  to  each  other,  even  though  it  might 
mean  some  temporary  sacrifices.  Mere  rates  of  wages  were 
not  everything  from  the  employer's  point  of  view,  and  it 
was  the  employer's  business  to  say  how  he  wanted  the  work 
(lone.  The  workers  must  recognise  that  the  comparative 
price  of  labour  to  do  that  work  depended  ultimately,  more 
than  anything  else,  on  individual  or  collective  merit,  and 
that  it  was  up  to  the  workers  to  be  worth  more  in  order  to 
get  more  by  helping  progress  and  not  hindering  it ;  then  a 
great  step  forwar(i  would  be  made  towards  better  conditions 
all  round. 


THE    "  SELANDIA." 


Labour 
Problems. 


The  present  coal  strike  has  had  the 
effect  of  directing  the  attention  of  manu- 
facturers and  others  to  the  principles  of 
co-partnership  as  a  remedy  for  labour  unrest.  Whilst  we 
are  thoroughly  in  agreement  with  the  principles  of  co- 
partnership, we  realise  that  from  the  workmen's  point  of 
view  there  is  not  a  great  deal  in  this,  because,  although 
much  is  made  of  the  fact  that  whilst  the  workmen  receive 
individually  only  a  fraction  of  the  wages  which  the  indi- 
vidual employer  receives,  it  is,  we  believe,  appreciated  by 
the  leaders  of  labour  that  if  the  whole  of  the  employers' 
salaries  were  divided  up  among  the  workmen,  it  would  not 
amount  to  very  much  per  man  per  annum.  The  reason  for 
this  is,  of  course,  that  the  workmen's  wages  are  already  paid 
out  of  the  profits,  and  the  wages  of  labour  are,  in  the  aggregate, 
many  times  the  salaries  of  the  employers.  We  are  pleased, 
however,  to  note  that  the  question  of  co-partnership  is  being 
seriously  taken  up,  and  a  non-party  petition  signed  by  about 
1 20  members  of  Parliament  has  been  presented  to  the  Prime 
Minister,  recommending  the  appointment  of  a  Royal  Com- 
mission to  inquire  how  far  the  principle  of  co-partnership 
(jould  be  applied  to  the  mdustries  of  the  country.  It  is 
interesting  to  note  that  of  those  who  have  signed  the 
petition  only  about  30  are  Tiiberal  and  DO  Unionist 
members,  and  we  should  not  be  surprised  to  learn  that  very 
few  of  the  Labour  members  have  identified  themselves  with 
this  movement. 

Whilst  we  are  on  this  subject,  the  following  letter  read  by  Sir 
William  Mather  at  the  annual  meetinu'  of  the  shareholders  of 
Mather  &  Piatt,  Ltd.,  will  be  of  int^rjst.  Sir  William 
Mather,  as  is  well  kno\yn,  has  -taken  a  very  greao  interest  in 
labour  problems,  and  few  employers  in  England  are  better 
qualified  than  he  to  express  an  opinion  on  the  subject : — 

"When  we  look  at  the  condition  of  England,  at  this 
moment  threatened  with  a  catastrophe  through  internecine 
strife  between  capital  and  labour  in  one  industry  alone, 
capable  of  arresting  the  nation's  progress  and  destroying  the 
work  of  a  century  by  withholding  for  an  indefinite  period  the 
supply  of  coal — greatest  of  all  Nature's  bounteaus  gifts  in  the 
British  Isles — we  must  admit  tiiat  the  methods  of  barbarism 
are  not  extinct,  even  among  us,  whose  civilisation  is  assumed 
to  be  the  highest  in  the  world." 


Through  the  a>urtesy  of  the  owners,  the  East  Asiatic  Co., 
and  of  Messrs.  Burmeister  &,  Wain,  the  builders,  we  were 
enabled  last  week  to  inspect  the  most  recent  and  largest 
example  of  a  Diesel-engined  vessel  which  has,  so  far,  been 
brought  into  commercial  use,  viz.,  the  rnotoi-ship  Selandia, 
now  on  a  voyage  to  the  East.  Hei  gr<j»s  tonnage  is  atxwt 
D,000  tons,  and  her  displacenient  nearly  10,000  tons  ;  she  la 
propelled  by  two  eight-cylinder  Burmeister  and  Wain"  Diesel " 
type  engines,  each  developing  some  ],2'j()  b.h.p.  at  a  speed  of 
140  R.p.jd.,  and  that  both  ownl.'r^  and  builders  are  confident 
i>f  her  behaviour,  may  be  gathered  from  the  fact  thai  the 
former  have  two  similar  vessels  building  for  thf^m — one  m 
Denmark  and  one  on  the  Clyde — while  Messrs.  burmeister 
and  Warn  are  understood  to  have  lKX)ked  a  number  of  orders 
for  such  vessels. 

All  this  augurs  well  for  the  Diesel  engine.  If  the 
naturally  conservative  shipowner  is  becoming  convinced,  that 
he  can  trust  a  valuable  ship,  and  even  more  valuable  cargo, 
on  a  voyage  to  the  Far  East  and  back,  to  the  tender  merde- 
of  a  pair  of  large  Diesel  oil  engines,  there  is  good  reason  to 
believe  that  the  old  arguments  as  to  the  uncertain  behaviour 
of  such  engines  during  long  periods  of  continuous  running 
in  the  central  station  will  disapjjear. 

The  main  engines  each  consist  of  two  groups  of  four 
20|  in.  diam.  x  28|  in. -stroke  cylinders  mounted  on  an 
enclosed  crank  chamber,  with  the  valve-driving  and  control 
gear  between  the  groups.  Each  cylinder  group  drives 
cranks  disposed  at  180"  to  each  other,  but  the  crank  groups 
are  at  90°  to  each  other.  Each  of  the  main  engines  requires 
about  500  lb.  of  oil  per  hour,  and  the  ship  is  provided  with 
double-bottom  fuel  storage  amounting  to  900  tons. 

Although  there  is  nothing  electrical  about  the  main 
engines  except  the  small  barring  motors  for  turning  the 
crankshafts  over,  and  they  can,  in  emergency,  obtain  com- 
pressed air  for  starting,  &c.,  from  a  steam -(lri\en  Reavell 
compressor  worked  in  conjunction  with  an  oil-fired  donkey 
boiler,  yet  the  ship,  as  a  whole,  is  of  considerable  interest  to 
electrical  folks,  and  is  equipped  with  electrical  auxiliaries 
practically  throughout. 

Duplicate  200-H.r.  Burmeister  &  Wain  "Diesel"  type 
engines  are  installed,  one  on  either  side  of  the  engine  room, 
coupled  in  each  case  to  a  220-volt  D.c.  dynamo  and  three- 
stage  air  compressor  in  tandem.  One  of  these  sets  is  normally 
in  use  for  electric  lighting  and  air  compressing,  but  both  are 
required  to  supply  the  electrical  load  wlien  all  the  deck  winches 
are  being  worked. 

The  compressors  supply  air  at  30u  lb.  pressure  to  storage 
tanks  in  the  main  engine  room  for  revershig  purposes  and 
for  the  compressoi-s  on  the  main  engines,  which  recompress 
it  to  the  900  lb.  ordinarily  required  for  starting  and  fuel- 
injection  purposes. 

In  connection  with  the  electrical  supply  a  fine  marble 
panel  switchboard  is  provided  at  the  forward  end  of  the 
engine  room  on  the  level  of  the  first  engine  platform.  It 
contains  main  generator  panels  on  either  side  and  inter- 
mediate panels  for  motor  circuits,  lighting,  wireless  tele- 
graph, &c. 

The  panels  are  separated  from  the  bulkhead  by  some  feet, 
and  ample  space  is  provided  for  working  behind  the  board. 

The  lighting  of  the  ship  is  carried  out  at  110  volts,  and 
to  obtain  this  pressure  duplicate  motor-crenerators  are 
installed  under  the  switch  gallery.  The  motors  are  all 
supplied  at  220  volts,  and  amongst  the  engine  room 
auxiliari(^s  whiLli  are  motor  driven,  may  be  mentioned 
duplicate  circulating  i>uuips  for  cylinder  cooling  water, 
duplicate  oil  pumps  for  the  forced  lubrication  of  main  and 
auxiliary  engines,  a  CO..  refrigerator  engine,  and  two  water 
pumps — the  latter  three-throw  with  bilge,  cold  and  hot 
water  barrels. 

For  small  i-epairs  there  are  provided  a  lathe  and  drilling 
niitchine,  driven  by  a  motor  tixed  to  the  bulkhead.  ,     , 

Some  of  the  engine  room  auxiliaries  are  operated  hv 
(impressed  air,  notably  a  ballast  pump  and  oil  fuel. pump 
for  (drawing  from  the  double  bottom  storage. 

It  may  be  mentioned  that  the  donkey  boiler  supplies 
steam  for  heating  the  stored  fuel  in  cold  weather,  and  thus 
reducing  it  to  the  necessary  consistency  for  engine  use  :  the 
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sieam -driven  compressor  supplied  from  the  boiler  is  intendefl 
solely  for  omerffencv  use. 

The  dock  niachinerv  is  all  electrically  operated,  and 
includes  a  llele-Shaw-Martincau  electro-hydraulic  steerijig 
jrear,  a  Clarke-Chapman  anchor-windlass,  and  a  dozen  deck 
winches  for  workins:  the  carsjo. 

in  all  the  cases  we  noticed  the  motor  starters  were 
bracketed  to  the  motors. 

Conipart'd  with  the  usual  steain-driven  vessel  as' regards 
machinery  space,  it  may  be  said  that  the  ship  has  an  engine 
rpoiu,  but  no  stokeholds  ;  and  as  the  engine  room  is  piainted 
\Vhite,  the  machinery  pale  blue  and  the  pipes  brown,  oYie 
receives  an  impression  of  cleanliness  and  light  which  is  often 
missing  in  the  usual  ship's  engine  room. 

.  The  Se/andio  has  no  regulation  funnel,  and  this  looks  odd 
at  first :  the  engine  exhausts  are,  however,  led  up  one  of  the 
hollow  steel  masts,  slots  being  provided  for  their  emergence 
alDout  half  way  up.  We  shall  look  forward  with  interest  to 
..the  perforniance  of  the  Selandia,  and  her  sister  ships,  in  which 
fo  much  depends  on  the  reliability  of  the  large  Diesel  engine 
and  electrically  operated  auxiliary  machinery. 


CORRESPONDENCE. 


Lftters  receit*.d  hy  us  after  5  P.M.  ON  Tuesday  camwt  appear  vntrl 
The  folloicing  jvcek.  Correspojidents  should  forward  thMr  comvmni- 
cations  <a.t  the  earltest  possible  miyment.  No  letter  can  he  pvUtHhfid 
vnless  toe  have  thf  vyriter'a  name  and  addrens  in  onr  possestfion. 


Notes  on  Kheostats. 

Referring  lo  the  article  under  the  above  heading,  which 
appeared  in  your  publication  of  February  23rd,  I  entirely 
agree  with  *'  B.  K."  regarding  the  very  doubtful  advantages 
of  overload  attachments  of  a  certain  pattern.  The  writer 
of  the  article  had,  no  doubt,  in  his  mind  overload  attach- 
ments of  the  hinged  type,  where  a  brush  affixed  to  the 
hinged  armature  short-circuits  the  no-volt  spool  when  the 
armature  is  attracted,  due  to  an  overload  occurring  on  the 
motor.  It  is  quite  true  that  the  merits  of  this  type  of  over- 
load (generally  in  use)  are  of  a  very  doubtful  nature,  owing 
to  its  tendency  to  stick  and  also  its  uncertain  contact.  The. 
first  fault,  of  course,  may  cause  serious  damage  to  the  motor, 
whereas  the  second  does  not  short-circuit  the  no-volt  spool 
properly.  These  marked  and  serious  disadvantages  are, 
however,  entirely  removed  by  the  use  of  the  "  plunger " 
type  of  overload,  where  the  action  is  positi^'e  and  not 
impeded,  and  the  circuit  of  the  no-volt  spool  is  not  shorted 
but  broken. 

D.  C. 


Our  Progressing  Manufacturing  Firms. 

In  answer  to  *'  Central  Station  "  I  may  say  that  I  saw  the 
'unintentional  reply  furnished  by  Mr.  Hirst,  of  the  General 
'.Electric  Co.,  to  my  letter.      • 

On  February  12th  I  asked  a  second  large  "  progressing"' 
tiVm  to  quote  me  for  the  globes  in  question  '  As  usiial,  a 
representative  called  and  fook  dimensions,  &c:,  but  up  to  the 
time  of  writing  I  am  still  patiently  awaiting  their  quotation. 
If  their  quotation  takes  so  long.  Heaven  knows  when  I  will 
obtain  the  globes  1  !  I 

Will  some  "  business "  firm  answer  this  letter,  when  I 
will  certainly  get  into  communication  with  them  and  obtain 
rtiy  globes  ?  Price  is  now  quite  a  secondary  consideration 
with  me. 

N.  1).  G. 
'March  Is/,  ]!)12. 


would  have  been  out  of  place  to  guarantee  delivery  to  mthin 
a  few  days. 

"Central  Station"  does  not  say  whether,  the  small  com- 
pany did  give  delivery  of  the  motor,  &c.,  within  the  14  days  : 
in  my  experience  of  small  companies  they  will  promise  any- 
thing so  as  to  secure  orders. 

1  suppose  by  the  new  tungsten  lamp  at  Olympia, 
"  Central  Station "  is  referring  to  the  20-watt  Osram.  1 
agree  with  him  in  this,  but  should  also  like  to  point  out 
that  it  is  only  with  certain  voltages  that  the  20-watt 
lamp  has  given  bother  in  deliveries.  I  am  willing  to  sell 
him  500  ^O-watt  200-volt  Osrams  or  as  many  20-"watt 
230-volt  Mazdas  as  he  wishes.  This  sentence  shows  I  am 
not  a  representative  of  the  G.E.C. 

Now,  to  come  to  the  point  which  made  me  write  this  letter 
and  mention  in  the  first  part  of  it  my.  practical  experiewce — 
"  Central  Station  "  mentions  the  traveller  calling  upon  him 
and  not  being  able  to  answer  his  questions  relating  to  the 
three-phase  n^otor.  Did  it  not  strike  "  Central  Station " 
that  the  travc'IcT  might  have  been  an  expert  in  some  other 
department  ol  the  electrical  industry  ? 

A  man  might  be  an  expert  in  meters  and  not  know  any- 
thing about  magazine  flame  arc  lamps  ;  there  are  also  plenty 
of  men  who  are  expert  in  electric  bells,  but  are  at  «ea  as 
regards  electric  lighting. 

My  experience  in  this  matter  was  as  follows  : — I  was 
calling  upon  a  customer  in  order  to  try  and  sell  him  motors, 
meters,  circuit-breakers,  bell  material — in  fact,  any  article 
pertaining  to  electricity.  All  of  a  sudden  he  informed  me 
that  he  wanted  "  Electrical  Apparatus  for  Epilation."  I  had 
to  give  in  there  and  then,  that  I  did  not  know  anything 
about  the  apparatus  required.  I  made  it  my  business  to 
find  out  what  epilation  meant,  and  called  the  next  day  upon 
the  customer  and  sold  him  the  apparatus  required.  . 

I  defy  "  Central  Station  "  or  any  other  electrical  engineer 
to  be  able  to  argue  right  away  with  all  the  articles  the 
G.E.C.  list  in  their  catalogues.  Just  fancy  the  branch 
manager  answering  questions  on  turbo-generators  to  one 
customer,  flame  arc  lamps  to  a  mains  superintendent,  central- 
battery  telephone  installations  to  the  Post  Office  engineer,  and 
then  a  motoring  enthusiast  comes  in  and  broaches  the  sub- 
ject of  Oleo  sparking  plugs. 

The  above  subjects  are  to  be  found  in  different  sections'  of 
the  G.E.C.  catalogue. 

I  shall  finish  up  by  asking  "  Central  Station  "  and  others 
not  to  be  too  hard  on  the  representative  who  cannot  reply 
at  once  to  their  questions,  but  to  try  and  explain  to  him 
what  they  know  ;  he,  in  his  turn,  might  be  able  to  tell  them 
something  they  did  not  know. 

Representative. 


Eleotrte  Cooking  and  Heating. 

I  am  obliged  to  your^  various  correspondents  for  their 
remarks  on  my  letter  some  weeks  ago,  but  I  think  they  have 
somewhat  missed  the'poiht.  In  tlie  professibri,  we  all  linow 
—or  ought  to  know — what  can  be  done  ;  but  the.outside 
public,  on  behalf  of  one  of 'whoni  I  originally  wrote,  do  iiot 
know  and  are  not  told.  The  recent  Olympia  Exhibition  was 
intended  to  inform  them,  but  to  my  mind,  after  several  visits, 
it  failed.  What  a  fine  advertisement  some  enterprising  firm 
could  make  of  the  cry  "out  with  the  kitchen  fire  I  " 


J.  W.  Meares. 


Calcutta,  Fehruanj  \Atli,  1912. 


I  think,  as  a  representative,  it  is  my  duty  to  reply  io 
"  Central  Station's  "  letter  in  your  issue  of  1st  inst. 

I  should  like  to  point  out,  first,  that  I  have  had  a  good 
mechanical  and  electrical  training  (both  practical  and 
theoretical,  as  my  various  certificates  can  testify)  ;  »vhen  1 
say  practical  1  do  not  mean  standing  in  front  of  a  switch- 
Ijoanl  ov  writing  up  the  log-book. 

•'  Central  Station  "  mentions  the  time  of  delivery  for  an 
8-H.p.  three-phase  motor,  and  a  smxll  firm  securing  the 
ojder.  In  this  instance  1  should  like  to  say  that  the  large 
firms  might  have  had  too  many  contracts  oi^i  hand,  and  it 


Enrthiitg  Mains. 

Is.  tliefe  a  Board  of  Trade  regulation  to  the  effect  that  on 
a  L.T.  single-phase  network  of,  say,  200  volts,  fed  from  sub- 
stations with  transformers,  the  L.T.  outers  of  distributing 
mains  must  be  effectively  earthed  in  the  substations  ? 

Inquirer. 

[The  earthing  regulation- applies  only  to  the  neutral  of  a 
three-wire  system  :  but  the  outer  conductor  of  a  two-wire 
concentric  main  may  be  earthed,  with  the  approval  of  the 
Board  of  Trade.— Eds.  E.R.J 
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LEGAL 


,     Mechanical  STiS.kfett  Patent  .\ErtAi,.  .-.     - 

In  the  Chancery  Division  oh' February  29th,  Mr.  Jaatice  Parker 
heard  an  appeal  by  the  owners  of  Taylor's  Patfjnt  No.  28,47.1  of 
190-1  from  an  order  made  by  the  Comptroller-General  of  Patents, 
Desiffns,  ami  Trade  Marks  for  revocation  of  the  patent  under  Sec.  27 
of  the  I'atents  and  Desij^nH  Act  of  l'.t07. 

Mii.  \V.m,ti;k,  K.C,  who.  with  Mk.  Fletciiku  Moilton,  appeared 
•in  support  of  the  appeal,  said  that  the  patent  in  question  related  to 
a  mechanical  underfeed  stoker,  and  the  order  for  revocation  had 
been  obtained  by  the  managinfr  director  of  Krith's  Kn^ineerin^ 
Co..  Ltd.  The  company  were  the  owner.s  of  an  old  patent  here, 
which  would  expire  in  I'.US,  but  in  November.  18!i8,  there  was 
certain  litijifation  in  the  United  States,  in  which  it  was  established 
that  a  patent  there  for  Taylor's  invention  would,  if  worked,  be  an 
infringement  of  a  corresponding  patent  of  Deeley's  of  1899,  under 
which  Erith  s  Co.  were  working  in  this  country.  An  arrange- 
ment was  come  to  between  the  partiej  in  America,  under  which 
Taylor's  j>ateht  was  worked  there,  and  machines  made  under  it 
were  advertised  and  their  sale  pushed  in  this  country.  Erith  h 
(Jo.,  however,  intimated  that  user  in  this  country  would  be  an 
infringement  of  their  own  patent,  and  the.  exploitation  of  the 
patent  in  this  country  was  accordingly  discontinued.  The  appli- 
cation for  revocation  was  then  made  on  the  ground  that  the  manu- 
facture was  mainly  outside  the  United  Kingdom.  Counsel  submitted 
that  the  applicants  really  wanted  to  revoke  Taylor's  patent  in  order 
that  they  might  use  it  without  paying  for  a  licence.  There  was  a 
threat  of  proceedings  if  the  patent  was  used  and  then  an  application 
to  revoke  for  non-user. 

Mk.  Mokit/,  for  Mr.  Erith,  who  had  obtained  the  order  for 
revocation,  contended  that  the  motives  which  prompted  a  person 
to  obtain  revocation  were  immaterial.  All  applicants  for  revoca- 
tion had  an  object  of  their  own  to  serve.  What  had  happened  in 
America  had  made  it  plain  that  the  appellants  could  work  their 
patent  at  a  profit,  and  could  do  so  in  this  country  if  they  took  a 
licence  from  Erith's  company,  as  they  had  originally  intended  to  do. 
Had  a  voluntary  licence  been  refused,  they  could  have  obtained  a 
compulsory  licence  under  Sec.  27  of  the  Act. 

The  Solicitor-General  (Sir  John  Simon)  and  Mr.  Sargant  appeared 
for  the  Board  of  Trade. 

His  Lordship,  in  giving  judgment,  said  that  it  was  clear  that 
the  present  owners  of  the  patent,  the  Lenkes  Engineering  Co.,  Ltd., 
even  before  they  acquired  the  patent  from  the  executors  of  the 
patentee  in  1908,  had  taken  steps  in  this  country  with  a  view  to 
exploiting  the  patent.  In  1909  it  was  decided  in  the  United  States 
that  Deeley's  patent  was  the  master  patent,  and  in, consequence 
exploitation  in  this  country  was  dropped.  The  only  persons  who 
could  enable  the  patent  to  be  worked  here  were  the  owners  of 
Deeley's  patent,  Erith's  company,  who  owned  that  patent,  and 
the  applicant  for  revocation  was  their  managing  director.  It  was 
clearly  in  the  interest  of  the  owners  of  Deeley's  patent  not  to 
•  grant  a  licence  to  the  owners  of  Taylor's  patent.  The  motives  of 
an  applicant  for  revocation  might  not  be  material,  but  under  all 
the  circumstances  he  held  that  there  was  reasonable  ground  for  the 
inaction  of  the  appellants  as  regards  taking  steps  to  work  the 
patent  in  this  country.  Sec.  27  was  passed  for  the  benefit  of  the 
public,  and  not  primarily  to  confer  benefits  on  individuals,  and  in 

.considering -whether  a  case  had  been  made  out  for  revocation,  the 
Conrt  and  the  Comptroller  were  bound  to  look  first  at  the  interests 
of  the  public.  Without  laying  down  any  general  principle,  it  was 
impossible  in  this  case  to  say  that  non-application  by  the  appel- 
laats.for  a  voluntary  ..or  compulsory  licence  was  a  suflBcient 
reason  for  revoking  their  patent,  when  they  could  not  have  worked 
the  p(atent  in  this  country  without  risk  of  proceedings  against 
them  for  infringement.     He  accordingly  discharged  the  order  for 

■revocation,  but  without  prejudice  to  a  future  application  for 
revocation  if  there  was  any  ground  for  it.  The  decision  of  the 
Comptroller  was  accordingly  reversed,  with  costs ;  the  costs, 
however,  before  the  Comptroller  being  limited  to  20  guineas. 


Re  National  Telephoije  Co.  :  Debenture- Holders'  Action. 

In  the  Chancery  Division,  on  February  29th  and  March  1st,  Mr. 
Justice  Joyce  heard  the  debenture-holders'  action  of  In  re  the 
National  Telephone  Co.,  Ltd. — Avebury  r.  The  Company. 

The  action  was  instituted  by  Lord  Avebury  and  Lord  Wolver- 
hampton, as  trustees  for  the  debenture-holders  of  the  Telephone  Co.. 
to  determine  the  question  whether,  upon  the  true  construction  of 
the  trust-deed  and  an  arrangement  made  for  the  sale  of  the  com- 
pany's undertaking  to  the  Postmaster-General,  the  debenture- 
holders  were  to  be  paid  off  at  par,  or  whether,  as  they  claimed,  they 
were  entitled  to  their  principal  and  interest  plus  a  premium  or 
bonus  of  3  per  cent.  The  amount  in  question  was,  roughly,  about 
JK  60,000.  ard  that  sum  had,  by  arrangement,  when  the  matter  was 
before  the  Court  upon  interlocutory  motion,  been  set  aside  out  of 
the  proceeds  of  sale  pending  the  decision  of  the  action, 

Mr.  Younger,  K.C,  and  Mr.  H.  Asquith  argued  the  case  on 
behalf  of  the  plaintiffs,  and  Mr.  Hughes,  K.C.,  and  Mr.  Percy 
Wheeler  for  the  company. 

Me.  Younger  said  that  it  was  a  friendly  action,  and  neither  side 
desired  to  embarrass  the  other.  The  sale  of  the  company's  under- 
taking took  place  on  December  Hist  last,  and  counsel  contended  that, 
by  a  provision  in  the  trust  deed,  in  certain  contingencies  the  deben- 
turiB  stock  was  to  be  paid  oflF  at  a  premium  of  3  per  cent.  The 
q-uestion  for  the  Court  was  whether  these  contingencies  had  arisen 


Mr.  Justice  Jotck,  id  giving  judrment,  Mid  th»t  be  wa£  of 
opinion  that  when  the  motion  <;amfe  ^>efo^e  the  Court  on  Dec^jmber 
2*tth--ihe  pla»Btiffi»  wtnre  entitled  to -the  .injunction,  they  aaked.for. 
bfiraufff;  undfir  r-'la»iw>.  9  of  the  tpii(»t  d«*/i  the  company  had  no  power 
^tor  sdi  unie(i8 -it  came,  to  au  agreement- with  the  plaintiffp  .inxj^r 
the  teinvfl  of  Clause  4.  The- eveuta  contemplated  in  Clanee  6  h*^ 
not  happened,  and  that  clause,  therefore,  did  not  ajiply.  Then  there 
was  Clause  .'..  In  view  of  that  clause,  and  having  regard  to  the 
fact  that  a  wfnding-up  res(;lution  had  Ijeen  j>a.-*cd  by  the  <^jmpany. 
the  order  of  December  20th  wa'^  di.-^solved.  That  being  ^>.  it  wji^» 
impossible  to  decide  in  favour  of  the  plaintiffn.  The  aAstion, 
therefore,  failed,  and  must  be  di»mi.»-J€d. 


Electric  Light  Company  Fixed. 

At  Dulve 'ton  (Siomer.set)  Sessions  on  FeVjruary  28th,  the  DulverUju 
Electric  Light  Co.  were  summoned  for  employing  two  lads  in  th*- 
station  on  Sunday,  January  7th.  Mr.  O.  A.  Skinner,  Inspector  of 
Factories,  prosecuted,  and  the  defendant  company  pleaded  guilty. 
There  was  another  charge  of  not  filling  in  the  nce^s.-'ary  informa- 
tion on  the  abstract  of  the  Act.  Fines  for  each  offence  were  im- 
posed, the  total  sum  being  £4  4h.  fid.     Thf  lads  were  aged  I-'.. 


Wood  v.  Connolly  Bros,,  Ltd. 

In  the  Chancery  Division  on  Slarch  1st,  Mr.  Justice  Warrington 
heard  a  summons  taken  out  in  this  debenturs-holder's  action,  to 
vary  the  Master's  certificate,  which  found  that  an  equitable  charge 
on  real  estate  of  the  company  (who  carry  on  the  business  of  cable 
makers  at  Blackley,  Manchester)  took  priority  of  first  mortgage 
debentures. 

Mr.  Clayson,  K  C,  who  appeared  with  Mr.  Sargant  for 
plaintiff  andapplioant  on  the  summons,  said  the  company  purchaael 
a  piece  of  real  estate  for  £1,100,  of  which  £1.'>0  was  paid  as 
deposit,  and  the  balance  on  completion.  The  company  not  havine 
the  money  in  hand  to  complete  the  purchase,  a  Mrs.  O'Reilly 
advanced  £1.000  to  the  company  and  obtained  a  charge  on  the 
real  estate  in  priority  to  the  debentures.  Mrs.  O'Reilly  was 
not  represented  by  any  independent  solicitor,  but  a  solicitor 
was  employed  who  was  also  the  vendor's  solicitor.  He,  rightly  or 
wrongly,  made  no  inquiries  into  the  title  of  the  real  estate.  The 
property  was  conveyed  to  the  company,  and  the  deeds  were  retained 
by  the  solicitor  on  behalf  of  Mrs.  O'Reilly.  Counsel  submitted  that 
the  equitable  charge  ranked  after  the  first  debentures. 

Mr.  Cave,  KC,  who  appeared  with  Mr.  Harteee  for  the 
executor  of  the  late  Mrs.  O'Reilly,  said  it  had  t^een  settled  that  an 
equitable  mortgagee  in  possession  of  the  title  deeds  took  priority 
over  the  debenture  holders  ;  and,  further,  the  mortgagee  stood  in 
the  place  of  the  vendor,  who  would  have  had  a  lien  over  the 
properly. 

His  Lordship  refused  the  application  to  vary  the  Masters 
certificate,  and  gave  the  plaintiff  leave  to  appeal. 


White  v.  East  Ham  Borough  Council. 

In  the  King's  Bench  Division,  on  February  29th.  before  Mr. 
Justice  Darling  and  a  special  jury,  Elizabeth  White  (widow) 
claimed  damages  in  respect  of  the  death  of  her  husband,  who  was 
fatally  injured  in  a  collision  between  his  van  and  an  electric  tram- 
car  belonging  to  defendants.  The  accident  happened  in  Barking 
Road,  Plaistow,  last  September,  and  plaintiff  now  sued  the  Council 
under  Lord  Campbell's  Act.  Defendants  denied  an  allegation  of 
negligence  on  which  the  action  was  based  and  pleaded  contributory 
negligence  on  the  part  of  the  late  Mr.  White,  stating  that  he 
suddenly  drove  his  van  from  behind  a  brewer's  dray  and  that  the 
accident  was  unavoidable.  The  jury  eventually  accepted  this  view 
and  returned  a  verdict  in  favour  of  the  East  Ham  Borough  Council. 
.Judgment  was  entered  accordingly,  with  costs. 


Sackletvala  I.  Miller,  Wilson  Ac  Pego. 

At  the  Liverpool  County  Court,  on  February  29th,  before  Judge 
Shand,  Shapurji  Dorabji  Sackletvala,  engineer,  of  6,  Lombard  Street, 
London,  sued  Messrs.  Miller,  Wilson  \-  Pegg,  consulting  and  elec- 
trical engineers,  of  Tower  Buildings.  Liverpool,  and  Manchester,  for 
£20  balance  of  salary,  £39  10s.  commission,  and  £75.  being  three 
months'  salary  in  Meu  of  notice,  plaintiff  alleging  that  he  was 
wrongfully  dismissed  on  August  2nd.  The  claim  was  reduced  to 
£100  to  bring  it  within  the  Court's  jurisdiction. 

Plaintiff's  case  was  that  he  was  engaged  to  manage  the  Indian 
department  in  the  Manchester  office  of  the  firm,  the  intention  being 
that,  as  soon  as  it  was  sufficiently  developed,  he  was  to  proceed  to 
Bombay  and  then  open  as  agent  a  branch  office  for  defendants. 
He  began  duty  on  April  3rd.  1909,  at  a  salary  of  £2,^  per  month, 
10  per  cent,  commission  on  orders  and  expenses,  and  acted  until 
dismissed  in  writing  in  August,  1911,  In  the  intorim  he  acted  in 
the  firm's  interests  in  various  business  transactions,  and  secured 
orders  for  machinery  for  India,  these  being  i)1aced  with  Lancashire 
manufacturers. 

Mr,  H.  W.  Wilson,  in  giving  evidence,  said  that  when  he  hrst 
met  plaintiff,  the  latter  suggested  the  opening  of  an  office  in 
Bombay,  with  himself  as  representative.  He  mentioned  that  there 
would  be  a  chance  of  the   firm  securing  an  appointment  as  con 
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suiting'  engrineora  to  a  h\g  Tata  hydro-electric  scheme  in  Bombay. 
Plaintiff  was  told  that  he  could  not  be  started  as  Bombay  ajrent 
until  the  tirm  wero  otficially  appointed  eupineersto  that  scheme,  and 
pt^ndintr  a  acttlfmeut,  plaiutitf  lusfed  Mr.  Wilson  to  find  him  some 
amploi  ineixt.  as  a  uosit  lou  be  held  with  tho  WVatinRhouae  Oo.  waa 
bdcoroiftg  untenable.  It  was  then  rtrUUly  aRreed  that  plaintiff 
ajiuul4  undertake  certain  uiatters  for  Mr.  Wilson  pereonally,  his 
salary  htnuit  paid  by  Mr.  WHiion. 

Mr.  T.  L.  Millku.  av^uther  partner,  vlwii^  that  plaintiff  was  in 
any  way  Oi.nueeted  with  the  tnn.  The  Tata  hydrQ-eleotric  schenie, 
which  \va<^  a  Lait  held  out  for  plaintiffs  appointment,  was  u  scheme 
involvinkf  a  rapital  outlay  of  a  milliuu  and  a  half,  aud  the  conBuit- 
Um   t-n^Jneer's   feea   would   have   oome  to   between    £8U.OOO  and 

The  Ji  btJK  held  that  plaintiff,  anxious  to  secure  the  appointment 
as  Bombay  representative,  accepted  tem|>orary  employment  for  Mr, 
Wilson  in  his  individual  capacity,  and  he  therefore  gave  iudgrment 
for  defendants,  with  costs. 


The  questions   submitted   to   the   jury  and   answered   by  them 
were  : — 


Important  Edinburgh  Tramway  Case. 

Lord  Gxjthrie,  in  the  Court  of  Session,  recently  approved  of 
issues  for  the  trial  by  jury  of  an  action  by  a  lady  against  the 
Edinburgh  and  District  Tramway  Co.  for  £2,000  damages  in 
respect  of  injuries.  Last  week  the  company  asked  the  Court  to 
g>rant  leave  to  appeal  to  the  House  of  Lords  on  the  grounds  that 
averments  that  the  car  was  of  faulty  construction,  in  respect  that 
it  did  not  have  a  guard  or  screen  at  the  side  to  prevent  anyone 
slipping  underneath,  and  that  not  only  was  the  construction  of 
such  a  guard  easy,  but  that  it  was  practically  universally  used  upon 
all  systems,  should  be  struck  out  of  the  record  as  irrelevant,  and 
should  not  be  admitted  to  probation.  Another  ground  was  that  the 
case  should  be  tried  by  a  judge  and  not  by  a  judge  and  jury. 
Leave  to  appeal  was  granted,  the  Lord  President  remarking 
that  this  was  a  very  important  case  for  the  defenders,  because 
the  decision  affirmed  that  a  jury  selected  from  the  ranks  of  ordinary 
citizens,  with  not  much  training  in  mechanics,  should  practically 
settle  whether  the  whole  system  of  the  tramways  in  Edinburgh 
was  right  or  wrong. 


Martin  r.  Dublin  XInitko  Tramways  Co.,  Ltd. 

Before  Mr.  Justice  Kenny  and  a  special  jury  at  Dublin  last  week, 
the  trial  of  this  action  was  brought  to  a  close.  The  plaintiff", 
Thomas  Martin,  is  a  motor  chaffeur  in  the  service  of  Mr.  Martin 
Fitzgerald,  of  Dundrun,  Co.  Dublin,  and  his  claim  was  for  £1,000 
damages  for  personal  injuries,  which  he  alleged  he  sustained  by  reason 
of  the  neglieence  of  the  defendant  company  in  the  keeping  of  the 
roadway  between  the  tramways  in  Baggot  Street  in  good  and 
proper  repair,  and  in  not  having  a  protection  round  the  base  of  the 
poles  that  stand  in  the  centre  of  the  roadway.  On  July  Hist  last 
the  plaintiff"  was  driving  his  master's  motor-car  into  the  city.  The 
car  was  deflected  by  an  elevated  stone  sett  in  the  roadway,  and  it 
ran  against  the  iron  standard  which  sustains  the  overhead  wires. 
The  car  was  damaged,  and  the  plaintiff"  sustained  terrible  injuries. 
The  defendant  company  denied  negligence,  and  s^id  that  the 
accident  was  the  result  of  the  defective  condition  of  the  car,  in  the 
steering  of  which  the  plaintiff  lost  control. 

Counsel  for  the  plaintiff — Messrs.  J,  P.  Powell,  K.C ,  James 
O'Connor,  K.C.  and  Mr.  E.  A.  Swayne  (instructed  by 
Mr.  D.  0.  C.  Miley). 

For  the  defendant  comoany — Serjeant  Moriarty,  Messrs.  James 
Chambers,  K.C,  Mr.  Henry  Hanna,  K.C,  and  Mr.  E.  A.  Collins 
(instructed  by  Messrs.  Casey.  Clay  and  Collins). 

Mr.  Justice  Kenny  said  the  case  for  the  plaintiff  was  that  the 
poW  were  an  obstruction  to  traffic,  that  they  should  have  a  pro- 
tecting collar  of  stone  at  the  base,  and  also  that  the  company 
were  negligent  in  having  omitted  to  keep  the  setts  on  a  level  with 
the  tram  rail.  The  system,  as  it  now  existed,  was  constructed  by 
the  tramway  company  under  the  authority  of  an  Act  of  Parlia- 
ment, and  had  the  approval  of  the  Board  of  Trade  and  of  the 
Corporation  of  Dublin.  Mr.  Murphy,  the  chairman  of  the  com- 
pany, had  told  them  that  before  the  poles  were  erected  there  was 
a  discussion  between  him  and  the  Corporation,  as  to  whether  the 
poles  should  be  placed  in  the  centre  of  the  roadway  or  the  foot- 
ways on  either  side,  and  that  the  Corporation  insisted  upon  having 
them  placed  in  the  centre.  Undoubtedly,  two  setts,  if  not  three, 
were  slightly  elevated  at  the  point  stated  in  the  evidence.  That 
was  to  a  certain  extent  negligence.  But  it  was  for  the  jury  to  say 
whether  or  not  the  motor  car  swerved  at  that  particular  place. 
Neither  the  plaintiff  himself,  iior  any  other  witness  identified  the 
spot  at  which  the  car  swerved.  They  had  the  evidence  of  five 
witnesses  that  the  plaintiff,  immediately  after  the  accident,  told 
them  that  the  steering  gear  had  gone  wrong,  and  that  he  lost 
control  of  the  car.  Two  or  three  expert  witnesses  had  stated  that 
the  elevated  setts  could  not  possibly  have  deflected  the  car  put  of 
its  course.  On  the  other  hand,  Mr.  Harris,  for  the  plaintiff,  said 
that  it  was  possible.  In  one  sense,  unquestionably,  they  were  a 
source  of  danger.  In  a  sense  they  were  absolutely  unprotected, 
but  relatively  they  were  a  source  of  danger.  Compare  them  with 
other  obstacles  in  the  streets  which  might  be  said  to  be  a  source  of 
danger.  There  were  electric  light  poles,  public  monuments,  letter 
boxes,  in  the  streets.  Th(;y  were  obstacles  to  persons  passing  along 
the  footpaths,  but  were  they  a  source  of  danger/  Was  this  pillar 
No.  ;5  in  Baggot  Street  a  source  of  danger  to  the  public  generally, 
or  to  the  ordinary  traffic  of  the  &.,reets  ?  In  order  to  find  for  the 
plaintiff,  the  juiy  should  find  that  it  was  a  dajiger  to  some  person 
or  thijg. 


I.  Were  the  setts  at  the  points  wher.i  the  car  is  alleged  to  have  swerved  in 
good  condition  and  repair  at  the  tim«  of  4he  oocurrence  ?— No. 

a.  Were  thoy  in  a  condition  to  the  !:j^lk''tion  of  the  toad  authority?— Yes. 
a.  Wert)  Ihoy  in  good  condition  andl^HL  so  as  not  to  be  a  danger  or  annoy- 
ance to  orainary  traffic?— Yes,  for  mui^^B£Uo. 

4.  Did  the  oar  swerve  iu  consequeuol^Ke  defective  condilion  of  tha  sells? 
—No. 

5.  Wiia  the  aworve  due  to  somo  icfcct/tt  broaUdowu  ol  tho  machinery  of  tjjo 
Ottr ;  or  T 

J)A.  Was  the  condition  of  the  setts  tMe  direct  and  iwmediate  cause  of  the 
accldunt  ?-  No, 

ti.  Ooiild  the  plaintiff  by  reasonable  care  and  skill  have  prevented  the  car 
from  striking  the  pillar  ?    (No  answer). 

"  7.  If  BO,  was  the  occurrtnce  caused  by  such  want  of  oaro  and  skill?     (No 
answer). 

8. Was  the  pillar  a  source  of  danger?— No,  not  to  traffic  under  proper 
control. 

9-  Was  the  pill.ar  properly  protected  ?— Yes. 

10.  Would  the  accident  have  taken  place  if  the  pillar  had  not  been  there  ? 
(No  answer). 

II.  Did  the  occurrence  take  place  in  consequence  of  the  pillar  not  being 
protected  by  a  stone  collar  at  the  base  '! — No. 

Mr.  Justice  Kenny  said  this  was  a  verdict  for  the  defendant 
company,  and  he  gtive.  judgment  accordingly,  but  stayed  execution 
at  the  request  of  Mr.  Powell  till  the  first  day  of  next  term. 


London  and  South-Western  Railway  Co.  c.  British 
Vacuum  Cleaner  Co. 

Tuic  House  of  Ijords  on  March  4th,  by  four  against  three,  diamissed 
the  appeal  in  this  case.  The  Court  of  Appeal  had,  by  a  majority, 
affirmed  the  validity  of  the  patent  (No.  17,438  of  19()1,  II,  C. 
Booth,  extraction  of  dust  from  carpets,  .Sec). 


Dean  t:  Hackney  Borough  Council. 

With  further  reference  to  this  case,  reported  in  our  last  issue,  the 
evidence  of  the  plaintiff  and  witnesses  of  the  collision  was  to  the 
effect  that,  at  a  short  distance  away,  the  pillar  with  the  lamp  un- 
lighted  could  not  be  distinctly  seen  on  the  night  of  the  accident,  but 
this  was  disputed  by  witnesses  for  the  Borough  Council,  who 
asserted  that  the  pillar  was  distinctly  discernible  at  a  distance  of 
over  60  yards.  The  arc  lamp  inspector  stated  that,  having  found  a 
number  of  lamps  in  the  road  to  be  working  unsatisfactorily,  he 
traced  the  fault  to  No,  8  lamp,  which  he  cut  off,  and  then  telephoned 
J;o  the  works  for  the  repair  staff. 

Mr.  Spencer  Hawes,  who  investigated  the  matter  for  the 
Borough  Council,  explained  that  the  lamp  was  No.  S  in  a  series  of 
nine  lamps  connected  to  the  outers  of  the  three-wire  direct-current 
mains,  the  pressure  being  480  volts.  The  extinction  of  the  lamp 
was  due  to  a  failure  of  the  insulation  of  the  cable  in  the  pillar, 
which  created  an  "  earth "'  on  the  circuit  and  upset  the  distribu- 
tion of  pressure  amongst  all  the  lamps  in  the  series  sufficiently  to 
disturb  the  lighting.  The  duty  of  the  inspector,  on  noting  the 
defective  lighting  would  be  to  find  and  switch  out  the  faulty  lamp 
so  as  to  restore  the  i-emaining  lamps  to  their  normal  working 
conditions.  There  was  no  indication  of  any  neglect  on  the 
part  of  the  officials  to  take  the  usual  precautions  for  assuring  the 
efficient  working  of  the  lamps  and  the  continuity  of  the  lighting. 
Cable  connectors  in  arc  lamp  pillars  were  liable  to  be  affected  by 
atmospheric  conditions  and  vibration,  and  protective  devices  were 
expressly  provided  for  the  purpose  of  cutting  off  the  current  to  the 
lamps  in  the  event  of  faults  or  "earths"  arising.  It  was  praot!- 
cally  impossible  to  avoid  occasional  extinctions  of  arc  lamps,  but  in 
practice  they  were  very  few  indeed. 

On  the  conclusion  of  the  arguments  of  counsel,  Judge  WiLliams 
said  that  the  facts  did  not  show  negligence  on  the  part  either  of 
the  Borough  Council  or  the  taxi  driver,  but  that  as  to  the  question 
of  the  alleged  nuisance  of  an  unlighted  lamp  standard,  he  would 
reserve  his  decision  in  order  to  consider  the  Acts  and  cases  bearing 
thereon. 

Judgment  was  delivered  by  Judge  Williams  on  February  26th 
in  the  following  terms  : — "  The  plaintiff  claims  damages  for  personal 
injuries  caused  as  alleged  in  his  particulars  by  the  negligence  of  the 
defendants  in  leaving  an  electric  street  lamp  unlighted.  It  was 
also,  without  objection  on  the  part  of  counsel  for  the  defendants, 
contended  that  the  mere  fact  that  the  lamp  in  question  was  not 
alight  was  sufficient  to  make  the  defendants  liable.  The  plaintiff, 
a  taxi-cab  driver,  when  driving  his  cab  at  about  6  p.m.  on 
November  15th  came  into  collision  with  the  lamp  standard  and 
the  paving  at  its  base,  the  lamp  which  was  about  28  ft.  high  not 
being  alight.  I  find,  as  a  fact,  that  there  was  no  negligcno'^ 
on  the  part  of  the  plaintiff.  The  lamp  had  been  lighted  at 
the  usual  time,  but  owing  to  a  "fuse"'  had  been  rightly  and 
properly  disconnected  by  the  defendants'  servant  a  short  time 
before  the  accident.  I  find,  as  a  fact,  that  there  was  no  negligence 
I'll  the  part  of  the  defendants.  Counsel  for  the  plaintiff  relied  on 
Sec.  81  of  the  Electric  Lighting  (Clauses)  Act.  1899  (62  and  63 
Vict.  C  19),  and  on  the  case  of  Sadler  c  South  Stafford  Tramway 
Co.  (23  Q.B.  D.  17).  Counsel  for  the  defendants  replied  that 
their  lighting  powers  were  under  an  electric  lighting  order 
of  1893  (which  was  put  in),  and  that,  therefore,  the  Act 
of  1899  could  not  apply.  It  turned  out,  however,  that  Clause  75 
of  the  order  was  identical  in  terms  with  Sec.  81  of  the 
Act.  Subsequently,  it  was  ascertained  that  the  order  had 
nothing  to  do  with  the  public  lighting  of  streets  by  the  defendants. 
The  case  of  Sadler  r.  South  Staffordshire  Tramway  Co.  seems  to  me 
to  be  clearly  distinguishable.  The  ground  of  the  decision  was  that 
the  Statutory  powers  of  the  defendants  did  not  authorise  them  to 
run  cars  along  the  highway  upon  a  tramway  which  was  in  a  defec- 
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tive  condition,  and  that  they  were  liable  for  the  injury  caased  to 
the  plaintiff  by  a  car  which  ran  off  the  line  owinp  to  the  defective 
condition  of  the  tramway,  althoui^h  there  was  no  ne^Ufifnce  and 
no  knowledfre  of  the  defect.  In  the  present  case  there  was  no 
allegation  of  any  defective  condition.  It  seem»  that  the  powers 
and  duties  of  the  defendants  with  reprard  to  street  litflitinp  are 
those  prescribed  by  Sec.  130  of  the  Metropolis  Manaf;e- 
ment  Act.  1855  (18  and  19  Vict.,  C.  120),"  which'  are 
tranpferred  to  Buroujifh  Councils  by  Sec,  .4  of,  the 
London  Government  Act,  1899  (62  and  63  Vict.,  C.  U). 
In  my  opinion,  Sec.  130  does  not  impose  upon  the  defendants  any 
absolute  obligation  to  keep  street  lamps  alijjht  during  the  hours  of 
darknese,  and  unless  there  has  been  negligence  or  improper  conduct 
they  are  not  liable  for  injury  arisinpr  from  the  fact  that  a  street 
lamp  is  unlighted.  (See  Young  »•.  Vestry  of  St.  Mary,  Islington. 
fiO  J, P.  f<21).  Here  there  was  no  negligence  or  improper  con- 
duct, and  therefore  my  judgment  must  be  for  the  defendants.  If 
leave  to  appeal  is  asked,  I  think  that  it  should  be  granted  with  a 
stay  of  execution  until  the  hearing  of  the  appeal,  if  entered  within 
21  days.''  It  is  understood  that  another  action  in  connection  with 
this  accident  is  likely  to  come  before  the  High  Courts. 


BUSINESS  NOTES. 


I*rices    Advance. — The    Midland    Electric   Maxu- 

FACTUEING  Co  ,  LTD.,  of  Birmingham,  announce  an  increase  of 
5  per  cent,  in  all  net  prices  from  February  26th,  in  consequence  of 
advances  in  raw  material  and  in  wages. 

Messes.  Siemens  Beotheks  Dynamo  Works,  Ltd  ,  of  Caxton 
House,  Westminster,  S.W.,  announce  that  owing  to  increased  cost  of 
raw  materials  and  wages,  all  list  prices  for  conduits  and  conduit 
tittings are  advanced  by  n  per  cent,  as  from  March  4th. 

"  An^old  "  Street  Lighting-. — Amongat  recent  im- 
portant orders  received  by  the  G.E.C.  for  their  "  Angold  "  magazine 
flame  arc  lamps  for  public  street  illumination,  are  the  following  : — 
(ilasgow,  over  170  lamps;  Liverpool,  74  lamps.  Arc  lamps  of  the 
.same  type  have  Jilso  recently  been  supplied,  and  they  are  now  in 
use  for  similar  purp()scf  in  the  following  districts  :—Southwark, 
St.  Pancras,  Birmin;;haiu,  Sundeilaud.  Poplar,  Manchester,  Wedne-- 
bury,  Perth,  &c. 

Book  Notices. — The  Enghveis'  Yeor-Buuk  oi  Engineer- 
ing Formuhe,  Rules,  Tables,  Data  and  Memoranda. — By  H.  R. 
Kempe,  M.Inst.C.E.  .1912.  London :  Crosby,  Lockwood.  Price 
10s.  6d. — ^This  well-known  publication,  which  now  enters  on  its 
nineteenth  year,  has  been  extended  by  over  100  pages;  amongst 
the  sections  which  have  been  entirely  rewritten  and  enlarged  are 
those  on  internal-combustion  engines,  and  reinforced  concrete 
construction;  the  sections  on  hydraulics  and  hydro-electric  plant, 
and  electrical  engineering,  have  also  been  revised  and  extended  or 
rewritten.  The  section  on  Electrical  Engineering  is  very  compre- 
hensive, and  of  a  thoroughly  practical  nature,  the  tables  and 
specifications  of  the  leading  manufacturers,  as  well  as  of  the 
British  Engineering  Standards  Committee,  being  freely  drawn 
upon.  Where  possible,  actual  working  results  are  given,  and  the 
figures  are  well  up  to  date.  It  is  difficult  to  turn  over  the  pages  of 
this  pocket  encyclopaedia  of  engineering  without  being  compelled 
from  time  to  time  to  pause  and  peruse  the  contents  as  some 
interesting  illustration  catches  the  eye.  The  list  of  contributors  con  - 
tains  many  well-known  names  :  but  we  regret  to  see  that  several  of 
these  are  followed  by  those  objectionable  initials  "C.E."  A  man 
maybe  justly  entitled  to  .style  himself  'Civil  Engineer,"  but  no 
man  is  entitled  to  append  initials  to  his  name  without  the  sanction 
of  recognised  authority,  and  the  ufe  of  these  letters  (which 
usually  signify  that  the  user  is  not  a  member  of  the  Institution  of 
Civli  Engineers)  is  very  bad  form. 

Spoil X  Architects'  and  Buildcr.s  Pochet-Book.  1912.  London  : 
E.  &  F.  N.  Spon.  Price  5s.  net  (two  volumes)  — This  very  handy 
reference  book  is  again  issued  in  two  parts — the  Memoranda  Section, 
and  the  Prices  and  Diary  Section.  The  former  is  alphabetically 
arranged,  and  consists  of  technical  information  and  data  of  all 
kinds  covered  by  the  title,  a  very  wide  range.  Under  "electric 
lighting '"  there  is  a  slip  in  the  note  on  automatic  electric 
lighting  (page  98),  the  statement  that  a  storage  battery  is 
unnecessary  being  wholly  incorrect ;  and  on  the  following  page  it 
is  rashly  stated  that  cooking  by  electricity  cannot  possibly  compete 
in  cost  with  more  common  methods.  In  view  of  the  wide 
difference  between  carbon,  tantalum  and  tungsten-filament  lamps, 
it  should  be  clearly  stated  which  is  under  consideration  at  any 
time  ;  the  data  show  many  signs  of  having  been  drawn  up  in  the 
days  of  carbon-filament  lamps,  and  subsequently  inadequately 
touched  up  to  meet  the  newer  conditions.  For  example,  in  the 
last  paragraph  on  page  111,  we  are  told  that  the  cost  of  the  light 
"  from  the  company's  main  "  is  roughly  about  id.  per  hour  jier 
16-C.P.  lamp  :  with  electricity  at  .'id.  per  unit  (it  is  generally 
cheaper)  and  tungsten  lamps,  the  cost  would  be  tV'^i  not  id.  per 
hour.  These  remarks  apply  also  to  the  price-book  section,  whereithe 
prices  given  in  terms  of  carbon -filament  lamps  in  some  cases  are  quite 
useless  under  modern  conditions — worse,  ihey  are  misleading. 
The  note  on  page  193  that  certain  prices  can  be  reduced  50  per 
cent,  if  metallic-filament  lamps  are  used,  is  a  jlovenly  device  ;  the 
whole  of  the  pfices  affected  by  the  change  which  hay  fuJ/fti  place 


(but  which  the  editors  still  seem  to  rf/ard  a-  a  contingency  ouiy. 
for  the  same  course  was  followed  in  the  previous  edition)  ought  to 
be  revised  in  the  light  of  modem  practi'je. 

The  London  Tt-Jeg'raph  Training  'College.  Ltd',  of  Morse  Homse.' 
Earl's  Court,  S.W..  has  sent  ns  ah  illustrated  brochure  d?«rribrn(f 
the  aims  and  equipment  of  the  College,  which  provides  ingtrnction 
in  all  classes  of  telegraphy— land,  cable,  and  wirelew.  Daring' 
recent  years  a  workshop  class  has  been  eatabli-hed,  and  has 
proved  very  popular,  as  well  a«  useful  tontudentR.  For  the  training 
of  wireless  operators  a  radio-telegrapb  station  has  been  erected 
at  Acton  by  the  company,  about  six  miles  from  headquarters,  and 
equipped  with  standard  apparatus — three  different  gystems  being 
represented.  The  large  number  of  signed  testimonials  printed  in 
the  brochure  bears  witness  to  the  efficiency  of  the  training  provided 
by  the  College. 

'  The  Elpctrician  Wi reman  s  Pocket-Book  and  Electrical  Con- 
tractors' Handbook."  By  A.  W.  Robinson  and  W.  E.  Warrilow 
1912.  London:  FAcctrician  Printing  and  Publishing  Co..  Ltd 
Price  OS.  net. 

''Neuerungen  im  Dampfkessel  und  Feuernngsban.  '  By 
Oberingenieur  R.  Klein.     Zurich  :  Jean  Frey. 

'^Jovrnaloi  the  Institution  of  Municipal  Engineers. '  Vol.  Ill 
No.  4.     February,  1912.     London  :  The  Institution.     Price  Is. 

List  of  Additions  to  Lewis's  Medical  and  Scientific  Circulating 
Library,  136.  Gower  Street,  W.C. 

"The  Physical  Review.'  Vol  XXXIV,  No.  1.  Lancaster.  Pa.: 
The  Beriew  offices. 

Coals  available  for  the  Manufacture  of  Illuminating  Gas.  By 
A.  H.  White  and  Perry  Barker.  The  Uses  of  Peat  for  Fuel  and 
Other  Purposes.  By  Charles  A.  Davis.  1011.  Washington: 
Government  Printing  Office. 

"  Atti  della  Associazione  Elettrotecnica  Italiana.  January,  1912. 
Milan  :  Stucchi,  Ceretti  e  C. 

"  Friircedhi{/.s  of  the  Physical  Society  of  London."  Vol.  X.XIV. 
Part  2.  February  loth,  1912.  London  :  Elpctrxian  Printing  and 
Publishing  Co.,  Ltd.     Price  48.  net. 

"  Meteorological  Instruments  and  Weather  Forecasts.'  London  : 
Percival  Marshall  ifc  Co.     Price  6d.  net. 

"  Jnvnwl  of  the  United  States  Artillery,''  with  "Index  to 
Current  Military  Literature."  Vol.  XXXVII.  No.  1.  January- 
February,  1912.     Fort  Monro,  Va.  :  Coast  Artillery  School  Pre*?. 

"  Liquid  Fuel  and  its  Apparatus.'  By  William  H.  Booth.-  Price 
8s.  6d.  net.  '"American  Electric  f;entral  Station  Di.*tributicn 
Systems."  By  Harry  B.  Gear  and  Paul  F.  Williams.  Price  12h. 
net.  "  The  Seven  Follies  of  Science.'  By  John  Phin.  Price  .=>.<: 
net.  "Au  Introduction  to  the- Study  of  Fuel."  By  F.J.  I'.ri.sl.r. . 
Price  8s.  6d.  net.  '  Direct  and  Alternating  Current  Manual.  By 
Frederick  Bedell  and  Clarence  A.  Pierce.  Price  8s.  net.  1912.  ' 
London  :  Constable  i;  Co.,  Ltd. 

"Annual   Report   of  the   Smithsonion  Institution  for  the  Year" 
ending  June   30tli,    1910.'      Washington:    Government   Printing 
Office. 

•'Wiring  Calculations."  By  G.  W.  Lummis  Paterson.  1912. 
London  :  Scott,  Greenwood  it  Son.     Price  5s.  net. 

'■  TrauMict'win  of  the  Illuminating  Engineering  Society,"  Vol.  VII. 
No.  1.  January,  1912.  With  index  to  Vol.  VI.  East  on.  Pa.  :  Illu- 
minating Engineering  Society.     Price  75  cent^. 

Dissolutions  and  Liquidations.— Mr.  Charles  F.  C;ipe. 

the  receiver  and  liquidator  of  The  Langdox  Davies  Motok  Co.. 
Ltd.,  announces  that  he  has  disposed  of  the  bu?iness  as  a  going 
concern,  and  is  not  responsible  for  anything  that  may  be  ordered  on 
its  behalf  after  March  2nd. 

Electrical  Trust,  Ltd.— A  meeting  is  called  for  April  10th 
at  13,  Finsbury' Circus,  E.C.,  to  hear  an  account  of  the  winding  up 
from  the  liquidator.  Mr.  H.  Gaiton  Ash. 

Power  Accessories,  Ltd.— A  meeting  is  called  for  April  10th 
at  31,  Budge  Row,  E.C..  to  hear  an  account  of  the  winding  up  from 
the  liquidator,  Mr.  S.  P.  Hutton. 

Crown  Engineering  Co.,  electrical  and  mechanical  engineers. 
78,    Lees   Road,  Oldham. -Messrs.    J.    Lindsny.    J.   Bullivant   and  ' 
J.    Barnes  have   dissolved    partnership.      Mr.     Barnes    attends   to 

debts,  A:c.  ,     t>       j 

Vknables  &  Co..  electricians,  99,  Cricklewood  Broadway, 
London,  N.W.— Messrs.  A.  V.  Cooke  and  J.  H.  Painter  have  dis- 
solved partnership.  Mr.  Painter  attends  to  debts.  &c..  and  continues 
the  business. 

Lumen   Fittings   Co.,  chandelier  and    electric   fittings   maim- . 
facturers,  Bromsgrove  Street,    Birmingham —Messrs.    H.    Htiteley 
and  J.  H.  Leather  have  dissolved  partnership.     Mr.  Hateley  attends- 
to  debts  and  coutinues  the  business  under  the  same  .style. 

Electrical  Shows  Co.,  Ltd.— A  meeting  is  called  for  April  3rd 
at  6,  Old  Jewry,  E.C.,  to  hear  an  account  of  the  winding  up  from 
the  iiquidator.'Mr.  W.  G.  Blakemore. 

Magneto  Co..  Ltd —A  meetine  is  called  lor  April  3rd  at  3.">. 
Xewhall  Street,  Birmingham,  to  hear  an  acccuut  of  the  winding 
up  from  the  liquidator.  Mr.  C.  H.  McPherson. 

Catalogues  and  Lists.— MEtssi??.  K.  R.  Rowlanp  am» 

Co.,  Ltd.,  Climax  Works,  Reddish,  near  Manehtster.— Twelvepaar^ 
catalogue  containing  full  particulars,  with  excellent  half-tone 
pictures,  of  their  "  Universal  "  motor-driven  grinding  machines  for 
lieavv  and  medium-heavy  work,  both  direct  and  indirect  driving 
types  being  shown  ;  the  firms  combined  face  and  universal  grinding 
machines,  combined  disk  and  periphexy  wheel  ditto,  heavy  double 
tool  grinding  machine,  with  centrifugal  pump,  direct-driven  double 
tool  grinder,  are  also  similarly  covered  in  the  list,  as  well  as  grinding 
wheels  and  mountings  for  same.  A  price  table  of  grinding  wheels 
ap)>ears  at  the  end  of  the  catalotrue. 
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Messrs.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C.— Catalogue  of  120  pages  containing  new  editions  of 
Sections  T.  D.  U.  and  M.  These  four  section.^  cover  the  following  : 
T.  conduits  and  fittings  ;  D.  distribution  boards,  switchgear  and 
enclosed  fuses  ;  U,  Simplex  flexible  wiring  .oystera  ;  M,  watertight 
fittings  and  reflectors  for  mills,  factories,  ships,  &c.  The 
line^  in  the  last  of  these  sections  have  been  considerably 
oxtendetl.  Illustrations  abound,  and  there  are  brief  descriptions 
with  prices  very  clearly  arranged.  The  tool  section  .has  also 
undergone  considerable  revision  and  extension.  A  number  of 
pages  are  now  devoted  to  illustrations  and  prices  of  various 
wiremen  s  tools  required  in  everyday  installation  work,  such 
:is  screwing  tackle,  speed  counters,  micrometer  gauges,  portable 
tube  vices,  vVc.  Tlio  fuse  section  has  been  added  to  by  the  inclusion 
of  Hope's  bi-metal  fuse  wire,  the  5  and  lO-amjiere  sizes  of  which 
are  now  ready  for  delivery.  In  the  section  dealing  with  reflectors, 
itc.  for  factory  lighting,  there  are  now  included  pressed  steel 
reflectors  manufactural  under  the  Holophane-Benjamin  patents.  A 
separate  four-page  supplementary  list  (I.  1.)  has  also  been  issued, 
giving  excellent  illustrations,  particulars,  and  prices  of  three 
standardised  types  of  Simplex  time  switches,  suitable  for  operating 
window  lights  and  small  signs,  these  switches  being  made  nnder.the 
Venner  patents. 

Mailing  Card  (No.  17*0,  illustrating  and  giving  prices  of  their 
electric  hair  dryer  and  particulars  of  their  electric  vibrator. 

Messrs.  R.  H.  Patterson  &  Co.,  Ltd.,  Forth  Street  Works, 
Newcastle-on-Tyne. — March  catalogue  of  new  and  second-hand 
machinery  for  sale  or  hire. 

The  British  Insulated  and  Helsby  Cables,  Ltd  ,  Prescot.— 
Twenty-page  catalogue,  with  a  quite  effective  cover,  containing  full- 
descriptive  information  regarding  the  Helsby  patent  condensers 
for  electric  lighting  with  alternating  current.  Diagrams  of  con- 
nections of  the  parallel  and  series  systems  accompany  the  explana- 
tory matter,  and  the  cost  of  installing  the  system,  as  compared  with 
that  of  high-voltage  lamps,  is  discussed.  Prices  are  set  out  in  detail 
for  both  series  and  parallel  systems  for  various  voltages. 

Messrs.^  Laing.  Wharton,  Ltd.,  7,  Great  Newport  Street, 
London,  W.C. — Circular  illustrating  a  couple  of  dozen  types  of  their 
"  L.W."  fancy  cascade  bead  shades,  with  fully-tabulated  prices,  alto 
showing  their  portable  electric  fountains. 

The  British  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria  Street, 
London,  B.C.— Leaflet  No.  122,  giving  particulars  relating  to  the 
application  of  aluminium  for  driving  pulleys.  The  company  supply 
not  only  pure  aluminium  in  ingot  and  semi-manufactured  form, 
but  also  aluminium  alloys  suitable  for  such  castings  as  pulleys, 
jigSj.ifcc..   Copies  of  the  leaflet  will  be  sent  to  a,nyone  interested. 

-Mr.  H.  -W,  Turner,  Nutsfo-rd-  ,yale..  Wark«,  Manchester.— II lus- 
trgjUJed  folder  containing  a  description,  of-  his  patent  -portable-  unit 
quick-baking  oven  for  armatures,  field  coils,  &c.,  in  which,  itis claimed, 
any  armature  or  other  work  less  than  17f  in.  in  diameter  maybe 
baked  within  three  hours.  The  oven  can  be  heated  by  gas  or 
paraffin  assisted  by  waste  products  from  the  drying  chamber. 

Messes.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tysseu  Street, 
Dalston,  London,  N.E. — 16-page  catalogue,  containing  illustrations, 
some  technical  details,  and  prices  of  their  various  types  of  tantalum 
drawn-wire  lamps,  with  round  and  pear-shaped  bulbs,  also  traction 
type,  tubular  flame,  candle  and  other  lamps.  Views  of  interiors, 
exteriors,  ships,  and  trains  where  the  lamps  are  in  service  are 
given. 

The  Luna  Metal-Filament  Lamp  Agency,  whose  new  address 
is  5,  Denmark  Street,  Charing  Cross  Road,  W.C,  have  issued  a  price 
circular  of  their  Luna  metal-filament  lamps. 

Messrs.  Adams  Manufacturing  Co.,  Ltd.,  Bedford.— A  56- 
page  catalogue  of  electric  control  gear  applied  to  wood- working 
machinery  has  been  issued.  The  ground  covered  may  be  gathered 
from  the  following  titles  of  the  nine  chapters  :  General  Considera- 
tions ;  Features  Essential  to  Good  Control  Gear  for  Wood-working 
Machinery ;  Group  Driving  ;  Individual  Driving  ;  Speed  Regulation  : 
Shunt  Speed  Regulators ;  Series  Speed  Regulators :  Auxiliary 
Machines  ;  Concluding  Remarks.  The  book  is  appropriately  illus- 
trated throughout  with  pictures  of  the  Adams  apparatus  and  of 
saw  benches,  planing  machines,  sand-papering  machines,  &c.,  fitted 
therewith.  The  catalogue  should  be  of  service  to  those  interested 
in  problems  met  with  in  the  electrical  driving  of  machinery  of  this 
class,  and  copies  can  be  obtained  by  any  reader. 

Messrs.  Duncan  Watson  &  Co.,  London.— The  firm  are 
prepared  to  issue  to  electric  supply  companies  quantities  of  leaflets 
without  their  name,  drawing  attention,  by  illustration  and  other- 
wise, to  the  advantages  which  the  householder  can  secure  by 
making  use  of  an  electric  vacuum  cleaner  lat  the  time  of  spring- 
cleaning. 

Beigiuni.— La  Societe  des  Cables  et  Caoutchoux  do 
Selessin  is  the  name  of  a  new  company  which  has  just  been  formed 
at  Selessin,  with  a  capital  of  £10,C00. 

Trade  Annoiincements.— Owing  to  increased  business 

the  Detroit  Engine  Works  have  removed  from  Gamage  Building 
to  larger  premises  at  94,  Hafctou  Garden,  London,  E.C. 

The  Electrical  and  Motor  Co.,  of  3,  Horse  Fair,  Banbury, 
announce  that  their  new  telephone  number  is  '  112  Banbury." 

Messrs.  Alfred  Herbert,  Ltd.,  of  Coventry,  have  just  opened 
an  office  at  Atlas  Chambers,  King  Street,  Leeds. 

The  Automatic  Standard  Screw  Co.,  Ltd.,  of  Halifax,  has 
been,  for  family  reasons,  converted  into  a  private  limited  company, 
but  there  will  be  no  alteration  in  the  conduct  and  management  of 
the  business.  • 

Mr.  Geo.  G.  Booth,  electrician,  has  opened  new  premises  at  27 
Silver  Street,  Whitby 


For  Sale. — The  works  and  business  of  Messrs.  Ernest 

Scott   k  Mountain,   Ltd.,   Gateshead,   are  ofifered  for  sale  as  a 
going  concern.     See  our  advertisement  pages  to-day. 

White  City  E.xhibition.— This  year's  event  at  Shepherd's 
Bush  will  be  an  Anglo-Latin  Exhibition.  Products  of  and  matters 
relating  to  France,  Italy,  Spain  and  Portugal,  will  be  strongly  in 
evidence,  and  there  will  also  be  a  South  American  section.  A 
special  British  section  is  being  organised'  wherein  the  exhibits 
will  be  limited  to  such  subjects  as  will  afford  new  outlets' for  trade 
with  the  Latin  races. 

Banliruptcy  Proceediug:^. — The  affairs  of  Wm.  Jacob 
Van  Haytema,  the  promoter  of  the  International  Telegraphic 
Appliances,  Ltd.,  came  before  Mr.  Registrar  Linklater  on  Tuesday, 
at  the  London  Bankruptcy  Court,  upon  the  debtor's  application  for 
the  Court's  sanction  to  a  scheme  of  arrangement.  Mr.  E.  S.  Grey,- 
Official  Receiver,  reported  that  the  debtor  failed  in  October,  1907, 
with  provable  claims  £14,070  and  assets  that  had  realised  £387.  A 
dividend  of  7d.  in  the  £  had  been  paid,  and  the  debtor  now  proposed 
to  pay  a  composition  of  9s.  ."id.  in  the  £  in  full  satisfaction  of  his 
debts.  A  Dutch  subject,  the  debtor  formerly  traded  in  partner- 
ship as  a  banker  at  Amsterdam,  and  there  failed  in  1892, 
paying  about  4s.  8d.  in  the  £  on  liabilities  of  £25,000. 
He  then  came  to  this  country,  and  commenced  business  as  an 
agent  for  Dutch  printing  firms  and  for  the  sale  on  commission 
of  Dutch  paintings.  In  1900  he  founded  the  Dutch  Art  Gallery  at 
14,  Grafton  Street,  W.,  and  in  1905  he  sold  that  business  to  the 
Dutch  Gallery,  Ltd.,  which  was  wound  up  in  May,  1906.  The 
debtor  in  the  following  September  promoted  the  International  Art 
Gallery,  Ltd.,  which  was  a  failure,  and  about  the  same  time  he  was 
engaged  in  endeavouring  to  obtain  on  behalf  of  a  syndicate  a  con- 
cession from  the  Dutch  Government  for  the  installation  of  wireless 
telegraphy  to  the  Dutch  East  Indies.  In  June,  1906,  he  registered  ' 
the  International  Telegraphic  Appliances,  Ltd.,  with  the  object  of 
dealing  in  telegraphic  appliances,  but  no  business  resulted,, and  the 
company  was  a  failure.  The  debtor  borrowed  upwards- of  £5,00o' 
in  connection  with  the  negotiations  for  the  wireless  installation..' 
Creditors  pressed  for  payment  in  September,  1907,  and  a  receiving" 
order  was  obtained  on  the  petition  of  a  creditor.  The  previous 
failure  was  alleged  by  the  Official  Receiver  as  an  offence  against 
the  Act.  His  Honour,  upon  the  application  of  Mr.  Hansell,  approved' 
the  scheme.  ,  V  I 

Charles  Qldham.  McMillan,  electrician  and  cycle  dealer,  io. 
High  Street,  Portinadoc,  Cafnajvonshire. — The  first  meeting  of 
creditors  herein  was-  held,  at  Crypt  Chambers,  Chester,  on  February, 
29tHv'  It  appeared  that  the  receiving  order  was  made  on  the' 
debtor's  own  petition,  and  according  to  the  accounts  filed,  the 
liabilities  amounted  to  £100  and  the  assets  were  estimated  to  pro- 
duce £6,  leaving  a  deficiency  of  £94.  The  failure  was  attributed 
to  bad  trade,  sickness  in  family,  big  rent,  and  large  family.  It  was 
decided  to  leave  the  matter  in  the  hands  of  the  Official  Receiver. 

Harry  Thorpe,  electrician  and  engineer,  late  of  High  Holborn 
and  HoUoway,  London. — Application  for  debtor's  discbarge  will  be 
heard  at  Carey  Street  on  March  26th, 


LIGHTING  and  POWER  NOTES. 


AlliD^ton. — As  it  is  proijosed  to  have  the  E.L.  installed 
at  the  Castle  at  AUington,  and  the  Quarries,  the  Maidstone  T.C.  has 
applied  to  the  B.  of  T.  for  an  order  empowering  it  to  supply  the 
energy.     AUington  is  outside  the  borough  area. 

Argentina. — Messrs.  Buston.  Cassini  &  Co.,  on  behalf 
of  Brazilian  capitalists,  have  obtained  a  40  years'  concession  from 
the  municipality  of  Pelotas,  Rio  Grande  del  Sud,  for  the  erection 
of  an  electric  plant  in  that  town.  The  scheme  includes  both  public 
and  private  lighting  and  about  34  km.  of  tramway.  Several 
German  firms  also  competed  for  the  concession  — Eericw  of  thf 
River  Plate. 

Bisphain. — The  electric  supply  was  available  for  the 
first  time  last  week,  the  first  building  to  be  electrically  lighted 
being  a  new  church.  There  are  already  80  consumers  on  the 
books.  The  scheme  was  estimated  to  cost  £10,000.  Ten  miles  of 
cable  have  already  been  laid,  the  price  for  current  being  5d. 
per  unit  fori  lighting,  and  2d.  for  heating  and  cooking.  The 
plant  has  been  installed  under  the  supervision  of  Mr.  J.  W.  Speight, 
consulting  engineer,  of  St,  Annes.  The  new  destructor  is  an 
experiment  ;  the  crusher,  supplied  by  the  Lightning  Dust  Mani- 
pulator Co.,  of  London,  has  a  capacity  of  30  to  40  tons  a  day  ;  the 
machine,'  which  is  driven  by  a  40-h.p.  motor,  is  the  first  of  its' 
kind  in  Lancashire.  The  cost  of  the  machine  and  building  was 
about  £750.  The  generating  plant  comprises  two  60-h.p.  gas 
eUgines,  and  two  suction  plants,  supplied  by  the  National  Gas  Engine 
Co.  The  two  48-KVV.  dynamos  are  by  Bruce  Peebles,  and  thf 
switchboard  by  Kelvin  k.  White.  The  battery  is  of  about  '-^-jh 
ampere-hours  capacity,  and  was  supplied  by  the  Premier  Co. 

Blackburn. — A  L.G.B.  inquiry  into  the  application  of 
the  T.C.  to  borrow  £45,170  for  the  electricity  undertaking  was 
recently  held.  The  Town  Olork  said  the  basis  of  the  scheme 
was  to  secure  new  machinery  to  meet  a'  demand  for  increased 
jTOwer,     much      of      which      would      Ivave      to.    be.     supplied     a 
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oonsiderable  dietance  from  the  workB.  The  Inflpector  said  the  total 
capacity  of  the  electrical  station  wan  pfiven  a«  4. 842  KW..  and  the 
maximnm  demand  upon  it  was  .3,300  KW.  That  pave  1,000  KW. — 
25  psr  cent. —  to  spare.  That  was  u.sually  reprarded  as  sufficient 
PurpluR.  The  Town  Clerk  replied  that  this  was  not  a  Kurplus  for  all 
purposes.  The  electrical  enfrineer  said  another  reason  for  the 
application  was  the  lack  of  suitability  of  certain  of  the  existing 
plant.  The  Inspector  (surprised)  :  The  portion  reirarded  a« 
unsuitaVjle  amounts  to  quite  one-half  of  the  plant.  The  Town  Clerk 
said  before  the  plant  was  installed  there  was  an  acnte  controverhy 
as  to  what  kind  of  machinery  should  bt)  purchased  ;  a  con- 
siderable number  were  in  favour  of  rather  old-fashioned  plant, 
and  a  consultiner  enprineer  of  eminence  was  called  in  and  advised 
the  buying-  of  the  plant  in  question.  That  was  the  unfortunate 
history  behind  the  matter.  Referring  to  the  future  demand  upon 
the  electrical  plant,  the  Inspector  said  the  electrical  engineer  had 
said  there  was  a  prospect  of  increasing-  the  demand  by  21,00(>  H.P. 

It  wasstatf  d  that  the  a^^erresrate  losseson  the  undertakinsr  amounted 
to  £2,969  and  profits  to  £  1.3,506,  leaving  a  balanoeof  £  10,537,  of  which 
£5,164  had  been  used  for  writing  oflF  assets  for  renewals  and  £5,37.3 
«fa8  in  hand,  and  that  a  full  and  complete  scheme  of  extensions  had 
not  been  drawn  up  as  yet,  leading  the  Inspector  to  remark  "  I  don't 
think  the  Board  will  sanction  the  loan  until  you  have  done  something 
definite  in  the  matter."     The  inquiry  lasted  nearly  three  hours. 

Bri^rhonsci. — The  T.C.  has  decided  to  apply  to  the 
L.G.B.  for  sanction  to  borrow  £3,000  for  the  provision  of  electric 
cables  during  the  next  three  years. 

Bris:Iiton. — The  Lighting  Committee  of  the  T,C.  has 
recommended  the  investmfnt  of  £100  in  the  provision  of  electric 
laundry  irons  to  be  let  out  on  the  hire-purchase  system  for  eight 
quarterly  payments  of  28.  3d.  for  each  iron. 

The  Council  is  also  recommended  to  adopt  a  scheme  of  wiring 
consumers'  premises  on  the  hire-purchase  svstem,  the  work  to  be 
done  by  contractors,  who  are  to  be  paid  Id.  per  unit  received  by 
the  Council  over  4d.  per  unit  for  current  consumed  by  tlie  occupants 
of  the  premises  wired  on  the  above  system. 

Burton-Oil-Trent. — A.  L.Gr..B.  Inquiry  was  held  on 
February  29th  into  the  application  of  the  T.C.  for  a  loan  of  £15,000 
for  electricity  purposes.     There  was  no  opposition.  '     . 

Cbeltenham. — The  T.C.   has  decided  to  give  private 

consumers  now  paying  5^d.  and  4d.  per  unit  under  the  maximum 
demand  system  the  option  of  a  flat  rate  of  5d.  per  unit. 

Colne. — The  T.C.  has  decided  to  accede  to  the  request 

of  the  inmates  of  the  Hartley  Homes  to  supply  them  with  elec- 
tricity at  a  preferential  rate.  A  request  from  the  Colne  Trades- 
men's Association  for  the  Electricity  Committee  to  receive  a  depu- 
tation to  consider  the  question  of  providing  electricity  at  a  cheaper 
rate  was  agreed  to,  though  nothing  will  be  decided  at  the  present 
juncture. 

Continental  .\otes. — Fraxck. — A  comprehensive  elec- 
tric scheme  has  been  planned  and  partly  realised  by  the  company 
styled  the  Electrique  de  Loire-et-Cher.  Its  scope  is  to  supply 
lighting,  motive  power  and  traction  current  to  the  extensive  region 
lying  on  both  sides  the  River  Loire,  constituting  a  quadrilateral, 
of  which  Chateauroux,  Langeais,  Chartres  and  Chateauneuf  are  the 
boundary  points.  The  scheme  is  too  large  to  be  bandied  by  a 
single  company,  and  in  consequence  subsidiary  companies  have 
l)een  formed  to  deal  with  separate  portions  of  the  scheme. 
One  of  the  most  important  of  these  latter  is  the  Society  des 
Tramways  et  de  I'Electricite  de  Touraine,  which,  taking  over 
certain  existing  departmental  electric  lines  will,  by  a  number  of 
extensions,  provide  cheap  and  rapid  transport  of  agricultural 
products  to  Paris.  The  main  lighting  and  power  network  is 
divided  into  some  five  sections.  The  Touraine  section  is  temporarily 
served  by  a  station  at  Ambroise,  and  some  14  or  15  communes 
have  been  supplied  since  April  last.  Others  are  being  connected. 
From  the  new  generating  station  which  is  being  built  three  distri- 
bution lines  will  radiate  :  one  descending  the  valley  of  the  Indre 
and  supplying  the  communes  on  each  side  of  that  river  ;  another 
following  the  valley  of  the  Loire,  and  a  third  the  valley  of  the 
Loir.  Another  section  will  have  Orleans  for  centre.  A  third 
section  is  situated  in  the  valley  of  the  Cher  ;  a  fourth  embraces 
the  region  about  Chartres  ;  and  a  fifth,  the  district  between  Sauldre 
and  Salles.  In  framing  this  scheme  the  parent  company  has 
had  in  view  the  provision  of  cheap  current  and  its  distribution 
direct  to  the  regions  concerned,  by  means  of  the  subsidiary 
companies,  which,  with  the  tramway  company,  constitute  its  exolu- 
81  ve  clienUle. 

Considerable  activity  in  the  installation  of  electrical  machinery 
is  observable  at  various  French  ports.  At  Xantes  the  Chamber  of 
Commerce  has  adopted  a  report  advocating  the  installation 
of  nine  electric  cranes  ;  at  Havre  the  local  Chamber  has  decide<l 
to  install  even  electric  cranes  and  to  utilise  electric  power  for  the 
goods-handling  appliances  at  the  goods  warehouses  at  Graville  ;  at 
La  Rochelle  the  Chamber  has  referred  to  the  Commission  des  Ports 
a  scheme  of  underground  distribution,  with  a  view  to  providing 
light  and  power  around  the  basin  of  La  Rochelle- Pall  ice,  and  both 
at  Marseilles  and  at  Brest  the  municipal  Councils  are  considering 
schemes  for  the  introduction  of  electric  services. — La  lievuc 
Pratique. 

The  establishment  of  a  co-operative  generating  station  at  Breille- 
oourt,  in  the  department  of  the  Aube,  is  propo^"(Hl,  which  will  supply 
seven  neighbouring  communes. 

A  new  company  has  lately  been  formed  at  St.  Mard  (Siene-et- 
Marne)  with  a  capital  of  £28,000,  and  the  title  La  Compagnie 
Oentrale  Electrique  de  St.  Mard-sous-Tammarten  to  establish  a 
central  electric  lighting  station  in  the  town. 


HoNOABV. — A  hydroelectric  ficheme.  to  f.o»t  ''.000,000  kroD«n.  i* 
mooted,  to  utilife  the  waters  of  the  Talabcr  and  Ma^jyag  river?,  in 
the  county  of  Miramaros,  in  Upper  Hungary.  It  i**  proposed  to 
found  a  company  to  carry  out  the  Rcheme. — Z^t,  f.d.  g*>*. 
Tvrhivr.nuufiten. 

Spai.v. — The  rivalry  which  has  broken  out  between  the  thrm  larg<» 
electricity  companies  which  supply  Barcelona,  previously  alluded  to 
ifl  having  for  reeult  a  great  reduction  in  the  prices  at  which  current 
is  sold.  A  rate  of  5  centimos  the  Kw.-hour,  and  even  lower,  in 
being  ofiFered  to  large  power  consumerc  ;  to  smaller  u-sers  a  quota- 
tion of  8  centimoB  the  KW.-honr  is  offered  :  and  u>  the  general 
public  10  centimos.  Tbe*f;  prices  are  most  advantageous  to 
industrial  consumers,  and  even  the  higher  rates  will  stimulate  th» 
majority  of  minor  indaetries  in  which  Barcelona  aboundB.— 
Induatria  e  Invencidrw.s. 

Belgium,  —An  electric  generating  btation  is  to  \>g  eetabliehed 
at  the  new  St.  Barbe-et-Guillaume  Lambert  collieries  at  Eysden 
in  the  Campine  district.  It  will  contain  two  set*  of  Brown- 
Boveri  steam  turbines  and  alternators  of  2.000- kw.  capacity 
each. 

Cuba. — The  Gacda  Official  of  Havana  has  published  a 
decree  authorising  the  T.C.  of  Palma  -Soriano,  in  the  Province  of 
Oriente,  to  take  the  necessary  dispositions  for  the  eatabliBhment  of 
a  central  generating  station  for  the  production  of  light  and  motive 
power. — La  Lumiere  hlt-cttlquf. 

Darwen. — The  question  of  driving  mills  by  electricity  is 
not  to  be  allowed  to  lapse  in  Darwen,  despite  the  fact  that  nego- 
tiations between  the  Corporation  and  the  pending  leseees  of 
a  proposed  new  mill  for  electric  power  have  failed.  Tho 
owners  of  another  mill  now  worked  by  steam  have  approache<i 
the  Corporation  for  terms,  and  if  these  can  be  arranged 
electric  driving  will  be  resorted  to. 

Dundee. — The  Corporation  Electricity  Couimiitee  last 
week  approved  of  further  concessions  to  consumers  proposed  by 
Mr.  H,  Richardson,  the  engineer.  A  member  pointed  out  that . 
uhder  the  new  House  Letting  Act  probably  all  the  stairs  in  the  city 
would  be  lighted,  that  this  was  the  time  for  the  Electricity-Com- 
mittee  to  make  a  bid  for  the  work,  and  that  if  the  c.p.  was  increased 
it". would  do.  the  department  a  great  deal  of  good.  In  the  course  of 
further  discussion,  Mr.  Richardson  said  it  was  time  people  were' 
getting  conveniences  to  use  electricity  more  widely ;  he  believed 
it  was  as  cheap  as  gas.  The  town  clerk  having  hinted  that  there 
was  a  likelihood  of  additional  rating  on  the  department,  Mr. 
Richardson  said  this  was  most  unfair.  Why  was  it,  he  asked,  that 
an  electricity  consumer  should  pay  2s.  lOd.  against  a  little  over  &d. 
by  a  gas  consumer  .'  A  member  retorted,  "'  Because  of  Parlia- 
menta:ry  powers "  ;  and  to  this  the  engineer  replied  that  Parlia- 
mentary powers  were  not  always  correct,  morally  speaking.  The 
revenue  of  the  electricity  department  was  only  one-third  of  that 
of  the  gas  department,  and  yet  both  departments  paid  practically 
the  same  in  taxes.  In  the  coui-se  of  the  discussion,  it  was  pointed 
out  that  Aberdeen  was  bringing  out  a  prov.  order  to  put  electricity 
on  the  same  basis  as  gas. 

At  the  same  meeting  it  was  agreed  to  adopt  Mr.  Richardson's 
suggestion  that  to  meet  the  increasing  demands  on  the  department 
a  new  sub-station  be  erected  in  the  Dock  Street  area.  In  his  report 
the  engineer  pointed  out  emphatically  that  the  experience  of  last 
winter  and  other  considerations  rendered  it  imperative  that  addi- 
tional 8ub-6tati6n  machinery  and  cables  should  be  installed. 

The  "  maximum  demand "'  system  of  charging  for  current  has 
apparently  ruffled  some  one's  feelings.  A  member  of  the  Dundee 
Corporation  Electricity  Committee,  referring  to  it  the  other  day. 
said  he  had  heard  it  described  as  the  "  maximum  bedamned " 
system. 

Dudley. — -A  new  feeder  cable  is  to  be  run  from  the 
generating  station  to  Hall  Street,  and  also  from  the  generating 
station  to  Eve  Hill,  at  an  estimated  cost  of  £4,012,  owing  to  the 
existing  cables  being  fully  loaded. 

Eastbourne. — The  electrical  engineer  reports  that  the 
turbo-alternator  recently  developed  vibration,  which  necessitatcil 
the  plant  being  shut  down.  On  examination.  ,<ome  of  the  blades 
were  found  to  be  distorted  and  the  shaft  out  of  truth.  Thebe  matters 
were  put  right,  but  several  days  later  the  same  excessive  vibration 
occurred.  The  Electricity  Committee  has  decided  to  leave  the 
matter  in  the  hands  of  the  engineer,  and  has  desired  him  to  report 
upon  the  advisability  of  purchasing  additional  plant. 

Et'Cles  — Extensions  are  to  be  carried  out  at  the  Corpora- 
tion Electricity  Works  at  an  estimated  cost  of  £3,] 93. 

Epsom. —  For  the  three  quartei"s  ending  December  31st, 

1911,  the  gross  profit  on  the  electricity  undertaking  is  given  us 
£436  and  the  net  profit  as  £263.  The  Lighting  Committee  recom- 
mended a  reduction  from  £4  10s.  to  £4  per  lamp  for  the  429  public 
lamps,  this  meaning  a  saving  of  £214  10s.  on  the  lighting  account 
The  B.  of  T.  has  sanctioned  the  supply  of  electricity  to  certain 
premises  at  Ewell. 

E.vhall. — The  P.C.  has  approached  the  Coventry  T.C. 
with  reference  to  a  supply  of  current  for  the  jiarish,  and  the  Cor- 
poration has  offered  to  give  a  supply  on  a  guaranteed  revenue  for 
five  years  e(iual  to  20  per  cent,  on  the  cost— £1,256  per  annum. 
The  capital  outlay  for  mains,  sub-stations,  duplicate  high-tension 
mains,  ice,  is  estimated  at  £6,280.  •       - 

Glasjiow.  — ^The  T.C.  has  sanctioned  the  Electricity 
Committee  acquiring  ground  in  MaryhiU  and  Trongate  digtricts, 
for  the  purpose  of  erecting  two  sub-stations  for  transforming 
maohinerr.  ... 
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Grimsby.— The  Corporation  electricity  department  has 
recently  opened  temporary  showrocniB  in  one  of  the  main  streets 
of  the  town.  The  premises  have  been  fitted  up  in  an  artistic 
manner,  and  stocked  with  apparatus  loaned  by  the  contractors 
in  the  town,  and  arranpements  are  made  so  that  any  consumer 
wiehing:  to  purchase  apparatus  has  his  order  executed  by  the 
contractor  who  has  loaned  it.  The  showrooms  bave  been 
much  admired,  and  the  reflected-liphtingr  system  appears  to 
be  generally  approved.  Electric  cooking:  is  being  actively 
pushed,  the  "  Tricity  "'  cooker  being:  the  one  chosen  for  special 
attention.  Mr.  F.  S.  Grogan,  of  the  Berry  Construction  Co., 
jrave  demonstrations  on  four  days  last  week,  the  room  beinp  packed 
at  each  demonstration  with  people,  who  keenly  followed  his  very 
able  lecture.  Various  other  devices  and  fittinpe  are  shown,  and 
the  final  touch  is  added  with  an  electric  flashiner  sien  over  the 
doorway,  which  invites  the  visitor  as  he  goes  out  to   "  Call  again." 

A  L.G.B.  inquiry  was  held  on  February  27th  into  the  application 
of  the  T.C.  for  a  loan  of  £700  for  plant  at  the  power  station. 
There  was  no  opposition. 

Haverfordwest. — At  a  T.C.  discussion  on  a  recommend- 
ation to  purchase  a  new  gasometer,  an  amendment  was  accepted 
that  the  question  of  lighting  be  referred  to  a  special  Committee 
for  consideration,  the  speaker  being  of  opinion  that  the  town  could 
be  electrically  lighted  from  the  river  Cleddau. 

kiii|rstoii-on*Thames. — The  T.C.   has  appHed  to  the 

L.G.B.  for  (V  loan  of   £13,500  for  the  instaaiatiott  of  Dieeel  oil 
epgines.  &c.,  pi  th«  tilecltioity  works. 

lag'OS,— The  electric  lighting  system  ig  to  Ve  extended  ^t 
a  coBt  ol  £13,dClt), — Afitcan  ETitfingerintf. 

Lanraster. — On  the  recommendation  of  the  "Electricity 
Committee,  the  T.C.  has  reduced  the  price  of  electricity  for  private 
lighting  purposes  from  IJd.  to  J  ]d.  per  unit. 

IjOndon. — Ke.nisingtox. — The  Infirmary  Committee  of 
the  Guardians  reports  that  after  careful  consideration  of  a  letter 
from  the  Gas.  Light  and  Coke  Co.  and  a  report  from  Mr.  E.  Flint, 
architect,  and  Mr  Wagg,  consulting  engineer,  on  the  propoHals 
contained  in  such  letter,  it  has  decided  to  adhere  to  the  views  - 
contained  in  a  report,  which  was  adopted  by  the  board  on 
January  4th,  in  favour  of  the  installation  of  electric  light  at  "the 
infirmary,  and  has  decided  to  instruct  Mr.  Flint  to  prepare  a 
epecifirat'on  and  estimate  of  the  cost  of  such  installation. 

Islington. — The  Lighting  Committee  has  decided  to  charge  a 
uniform  price  of  Id.  per  unit  for  current  used  for  illuminating 
pigns  put  up  by  wiring  contractors  in  connection  with  their  own 
businesses,  providing  that  the  Council's  prices  for  current  for 
lighting,  heating  and  power  are  prominently  advertised  thereon. 
With  a  view  to  improving  the  lighting  of  Upper  Street,  the  Com- 
mittee has  decided  to  put  up  12  special  flame  lamps,  which  can  be 
used  on  rectified  circuits.  TThe  price  of  each  lamp  is  £5  7s  6d., 
and  the  special  carbons  required  are  somewhat  costly  as  compared 
with  those  used  in  existing  lamps. 

FULHAM. — The  Electricity  Committee  reports  having  entered  into 
an  agreement  for  the  supply  of  energy  required  for  power  and 
lighting  purposes  at  Earl's  Court  Exhibition.  It  was  originally 
contemplated  that  the  maximum  demand  would  be  -tOO  KW.,  but 
from  the  plant  already  installed,  and  the  alterations  which  are 
being  made,  this  will  be  increased  to  600  or  700  KW.  To  meet  this 
extra  demand  the  Committee  has  decided  to  increase  the  cables, 
transformers,  and  ducts,  and  application  is  to  be  made  to  L.C.C.  for 
a  loan  of  £3,200,  the  estimated  cost  of  the  work.  The  attention 
of  the  Committee  has  been  drawn  to  the  very  weak  condition  of 
one  or  two  of  the  h.t.  arc  circuits,  and  it  is  of  opinion  that  con- 
siderable improvement  may  be  effected  by  the  conversion  of  the 
arc  to  metallic- filament  lighting.  The  Committee  thinks  that  in 
the  first  instance,  only  71  lamps  should  be  altered.  The  cost  of 
running  these  lamps  on  the  present  system  the  electrical  engineer 
puts  at  £1,217.  Against  this  would  be  the  cost  by  changing  over, 
which  he  puts  at  £1,080,  which  makes  a  difference  in  favour  of 
metallic  lighting  of  £137.  The  cost  of  changing  over  worked 
out  at  £G50.  After  considering  these  estimates,  the  Committee 
has  authorised  an  expenditure  not  exceeding  £650,  and  has  in- 
.structed  the  engineer  to  carry  out  the  work. 

Woolwich. — In  coimection  with  the  tenders  referred  to  else- 
where for  the  supply  and  erection  of  Diesel  oil  engines  at  the  Wool- 
wich generating  station,  it  is  proposed  to  install  a  1,200-KW.  s^team 
turbine  at  the  Plumstead  station,  in  order  to  meet  next  winters 
load,  at  an  approximate  cost  of  £4,200.  The  adoption  of  this  turbine 
and  Diesel  plant  will,  the  Electricity  Committee  states,  at  once  lower 
the  cost  of  generation  to  'led.  or  '\~A.  per  unit  for  fuel,  as  against 
nearly  'oil.  per  unit  in  1910,  while  the  turbine  itself  will  allow  all 
the  factory  load  to  be  dealt  with  at  the  Globe  Lane  Station.  By 
working  the  stations  combined,  with  oil,  it  will  enable  the  Council 
to  stock  and  store  reserves  which  will  last  almost  double  the  time 
at  present  practicable.  The  Committee  had  not  been  able  to  arrive 
at  final  figures,  but  the  following  represents  approximately  the  cost 
of  the  present  proposal : — Water-cooling  tower  and  softening  gear, 
£1,500;  buildings,  £3,500;  foundations,  £1,000;  switchgear 
i' seven  panels),  £750  ;  1,200-KW.  turbine,  £4,200.  The  Committee 
has  decided,  subject  to  the  necessary  sanction  being  obtained, 
to  invite  tenders  for  the  supply  of  the  1,200-KW.  turbine  plant 
tor  three-phase  alternating  current. 

Hi!:K.V<)Nr>si;;v.     in.   view  of    the    complaints   which    ha,ve    l>een 
iGceiTerl  afi  to  the   poor  light  given  by  the  present  arc  lamps  in  th« 


borough,  the  Electricity  Committee  is  making  trials  of  various 
new  kinds  of  arc  lamps,  with  a  view  to  improving  such  lighting, 
and  a  sum  of  £1,600  has  been  inserted  in  next  year's  estimate  in 
order  to  cope  with  the  expenditure  incurred  thereby. 

Stepney.— Application  is  to  be  made  to  the  L.C.C.  for  a  loan  of 
£6,C00  for  the  provision  of  plant  and  machinery  at  the  Limehouse 
station. 

Manchester. — With  a  view  to  allaying  anxiety,  the 
Corporation  Electricity  Committee  has  issued  a  statement  showing 
that  it  has  accumulated  sufficient  coal  to  ensure  a  full  supply  of 
electricity  for  lighting,  power  and  traction  purposes  for  the  next 
five  or  six  weeks.  This  should  prove  a  boon  to  the  very  numerous 
power  consumers  in  the  Manchester  district,  and  to  their  many 
yemployos. 

X.  Western   Railway  Bill.— The  Ashton-under-Lync 

T.C.  is  opposing  this  Bill,  while  the  Luton  and  Mansfield  T.C.'s  • 
have  decided  not  to  oppose  it. 

Port   Glasgow, — The  T.C.  has  been   advised   by    the 
Electricity  Committee  to  sanction  the  proposal  of  local  shipbuilders, 
for  securing  a  supply  of  current  from  Greenock  Corporation.     The 
shipbuilders  offer  a  guarantee  of  £1,500  per  annum  to  anyone  sup- 
plying electricity  within  Port  Glasgow. 

St.  Helens. — The  T.C.  has  decided  to  have  the  Market 
Hall  lit  by  electricity.  Current  will  be  supplied  by  the  Electricity 
Committee  at  £70  a  year,  and  the  stall  holders  are  to  bear  the  cost 
of  lamp  renewals. 

Salfdrd, — The  Electricity  Committee  has  decided  to 
enter  into  an  agrfeement  with  Mark  Fletcher  &  Sons,  Ltd.,  for  a  • 
stipply  of  energy  fot  power  purposes  fof  their  wotks  in  Pendleton, 
the  ftonipanjr  to  guarantee  a  minimum  consumption  of  25,000  units 
per  quarter,  and  pay  a  flat  rate  of  'Sd.  net  per  unit.  The  Corpora- 
tion is  to  allow  the  company  to  consume  not  exceeding  5  per  cent,  of 
its  power  consumption  in  any  one  quarter  for  lighting  purposes 
at  the  power  rate  above  quoted,  the  balance  of  the  lighting  in  one 
quarter  to  bo  charged  at  SAd.  per  B.  of  T.  unit.  In  the  event  of 
the  company  not  taking  the  guaranteed  minimum  number  of  units 
for  power,  the  balance  of  the  minimum  quantity  per  ({uarter  to  be 
chartred  at  "Sd.  per  unit  net  :  coal  clauses  arc  included,  and  the 
agreement  is  to  be  for  three  years.  The  Committee  has  further 
decided  to  enter  an  agreement  with  Messrs.  Frankenburg&;  Sons,  Ltd., 
for  the  supply  to  their  premises  of  a  minimum  of  50,000  units  per  • 
quarter  for  all  purposes  during  a  period  of  five  years  at  an  all-round 
charge  of  ■85d.  per  unit  for  the  first  37,500  units  consumed  per 
quarter,  and  ^d.  per  B.  of  T.  unit  for  all  units  consumed  over  the 
37,500.  The  above-mentioned  all-round  rate  to  be  allowed  on 
condition  that  the  company  use  metallic-filament  or  arc  lamps  and 
convert  at  once  all  motors  larger  than  10  H.P.  to  440-volt  motors. 

Skelton  and  Brotton. — The  U.D.C.  has  provifcionally 

accepted  the  offer  of  Messrs.  Graham  Bros.,  of  Middlesbrough,  to 
light  the  town  with  50-C.P.  electric  lamps  at  £2  ."is.  per  lamp  from 
September  Ist  to  April  30th.     Hitherto  gas  has  been  utilised. 

81oug'li. — Great  progress  is  being  made  with  electric 
lighting  at  Slough.  In  addition  to  the  parish  church  being 
connected,  the  B.G.  has  decided  to  utilise  current  for  water  pump- 
ing, and  the  U.D.C.  has  decided  to  have  the  sewage  station  lit  by 
electricity.  At  the  works  of  Messrs.  G.  D.  Peters  &;  Co.,  electricity 
has  taken  the  place  of  steam  plant,  while  the  whole  of  their  estab- 
lishment is  wired  for  electric  lighting. 

The  L.G.B.  has  sanctioned  the  acceptance  of  the  Slough  Electric 
Light  Co.'s  tender  for  the  workhouse  installation,  without  the 
Guardians  advertising  for  sealed  tenders. 

Smethwick. — An  unopposed  inquiry  has  been  held  into 
the  application  of  the  T.C.  for  a  loan  of  £1,750  for  plant  necessary 
for  working  the  refuse  destructor  plant  by  electrical  power,  and  for 
lighting  the  destructor  by  electricity. 

lliurstouland  (near  Hudder^tield). — At  the  meeting 

of  the  D.C.,  particulars  were  submitted  as  to  the  probable  cost  of 
bringing  an  electric  supply  into  the  village  from  the  mains  of  the 
Yorkshire  Electric  Power  Co.  at  Storthes  Hall  Lane  Bridge.  It  was 
decided  that  further  information  be  obtained  for  the  next  meeting. 

Westhani, — Steps  are  being  taken  to  form  a  local  com- 
pany to  supply  Westham,  Pevensey,  and,  if  possible,  Pevensey  Bay, 
with  electricity.  The  scheme  is  put  forward  by  Mr.  Von  Romer, 
and  a  capital  of  from  £2,000  to  £3,200  is  needed  to  carry  out  the 
project.  A  sub-Committee  of  residents  has  been  formed  to  canvass 
the  district  in  order  to  ascertain  if  the  scheme  is  workable. 

Wheatlej'.— The  West  Eiding  of  Yorks  C.C.  and  the 
Yorkshire  Electric  Power  Co.,  Ltd.,  have  withdrawn  their  opposition 
to  the  application  of  the  Doncastcr  T.C.  for  a  prov.  order  for  E.L.  at 
Wheatley.  The  Corporation  has  agreed  to  a  clause  to  the  effect 
that  no  powers  obtained  shall  interfere  in  any  way  with  the  present 
position  of  the  Power  Co. 


TRAMWAY  and  RAILWAY  NOTES. 


Accriii^ton. — Recently  the  Court  of  Appeal  decided,  in 

the  case  of  th<i  Metropolitan  Electric  Train  ways,  Ltd.,  r,  Tottenham 
D.C,  that  tramway?  are  rateable  rp  r  railvtflj  for  Ihr  finrpcses  of  the 
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general  dintrict  rate.  Mr.  Beckett,  Accrinpton  boroujrh  treasurer, 
han  now  tabulated  figures  showintr  the  effect  of  this  dfcifion,  if  put 
into  operation,  in  a  reduction  of  the  contribution  from  the  tram- 
wajB  to  thn  preneral  district  rate  durinp  the  next  finamial  year. 
Wherean  in  the  current  year  payments  V>j  the  TrHmwajH  C<  mmiitee 
to  the  townchij'H  of  Church.  0.-»waldtwi».tle,  Clujt<in-le-MiK>rM  and 
Accrinpton  aniounttd  to  £420,  the  amount  the  tra-i  wnyH  will  have 
to  bear  next  year  under  the  new  scale  will  be  but  £149,  ariduction 
of  £311. 

The  Tramways  Committee,  beeidefl  contributing  £734  to  the 
relief  of  rates  next  year,  has  decided  to  make  a  concepcion  by  pome 
reduction  in  tram  fares.  Bepinninsr  on  March  11th,  bocks  con- 
tainintf  13  penny  tickets  are  to  be  issued  to  the  public  for  ]p., 
representing  a  reduction  of  7i  per  cent. 

Blackbarn. — The  Tramways  Committee  has  decided  to 
recommend  theTC.  to  increase  the  wages  of  the  drivers,  conductors 
and  car-cleaners  by  a  farthing  per  hour.  No  application  had  been 
sent  in,  the  proposed  advance  being  spontaneous  on  the  part  of  the 
Committee.  The  advance  is  equal  to  nn  advance  of  about  Is.  3d. 
per  week,  and  affects  some  140  or  150  men. 

Continental  Notes. — Germany. — Although  the  tram- 
way system  in  Berlin  is  almost  entirely  in  the  possession  of  the 
Grand  Berlin  Tramways  Co.  with  a  length  of  over  300  miles  of 
track,  there  is  a  smaller  undertaking  known  as  the  Berlin  Electric 
Tramways  Co.,  which  has  just  concluded  a  fresh  agreement  with 
the  Berlin  Ci^y  Council.  This  circumstance  has  rendered  it  neces- 
sary for  the  Berlin  Tramways  Co.  to  enter  into  new  relations  with 
the  Siemens  &  Halske  Co.,  which  has  hitherto  been  under  the 
obligation  to  pay  to  the  former  the  amount  of  any  annual  deficiency 
required  to  make  up  the  payment  of  a  dividend  of  5  per  cent,  on 
the  tramway  sshare  capital.  It  has  now  been  arranged  that  in 
return  for  a  cash  pay ment  of  £20,000,  the  Siemens  &  Halske  Co. 
will  renounce  its  claim  to  the  advances  already  made  under  this 
guarantee,  and  will  also  be  relieved  of  the  obligations  under  the 
guarantee.  The  firm  will  still  havethe  right  to  contract  for  the  supply 
of  materials  in  so  far  a«  its  prices  are  similar  to  those  of  other 
•  tenderers.  The  agreement  between  the  tramway  company  and  the 
city  council  disposes  of  all  legal  doubts  as  to  the  company's  con- 
cession from  the  State,  and  is  concluded  for  the  period  ending  with 
1939,  when  the  permanent  way  will  pass  into  the  possession  of  the 
city  free  of  charge.  The  right  of  acquiring  the  other  assets  of  the 
company  has  been  settled  in  a  similar  manner  to  that  appertaining 
to  the  Grand  Berlin  Tramways  Co. 

NoBWAY. — The  proposal  is  under  consideration  to  build  an 
electric  railway  from  Myrdal,  one  of  the  finest  situated  spots  on  the 
Bergen-Christiania  railway,  through  the  Flamsdaal  to  the 
Sognefiord.  The  electric  current  will  be  supplied  from  one  of  the 
State-owned  waterfalls. — Der  EleMrotechmher . 

Russia. —  Under  the  auspices  of  the  Banque  des  Reports  et  de 
Fords  Publics  de  Rivers  and  of  the  Private  Commercial  Bank  of 
St.  Petersburg  there  will  be  formed  shortly  an  ele<tric  tramway 
company  for  the  provision  of  electric  tramways  for  the  subujbs  of 
the  Russian  capitrl.  The  new  capital  will  ditjose  of  a  capital  of 
10,000  000  fi.—  La  Lumiere  Elertriqve. 

Fkance. — The  French  6rovemment  has  introduced  a  Bill 
declarii  g  it  to  be  for  the  public  utility  to  establ  sh  in  the  Depart- 
ment des  Cotes-du-Nord  of  a  network  of  local  railways,  of  a  total 
extent  of  356  kilometres.  The  scheme  contemplates  the  con- 
struction of  1 6  separate  railways,  and,  althougti  the  motive  power 
is  not  stated,  the  greater  majority  will  probably  be  electrically 
operated. — La  Lvnnere  Electnqve. 

The  Tyeol. — It  is  proposed  to  construct  a  light  electric  railway 
between  S.  Mariino  d'Olkesceria,  Varone  and  Riva.  in  the  Tyrol. 

Spain. — La  Compania  Tranvias  de  Gijon  has  lately  secured  the 
concet-sion  for  the  construction  and  working  of  an  electric  tramway 
between  La  Calzada  and  Musel. 

Italy.— La  Societe  du  Chemin  de  Fer  Electrique  du  Mont 
Fredgna  et  Extensions  is  the  name  of  a  company  which  has  just 
been  formed  in  Brussels,  with  a  capital  of  £60,000,  to  acquire  and 
carry  on  the  Notre  Dame  de  la  Garde  Electric  Tramway  at  Genoa, 
at  present  in  liquidation. 

SwiTZEKLAND  — A  raiUess  trolley  service  of  public  vehicles  on 
the  Daimler-Stoll  system  has  lately  been  put  in  service  between 
Freiburg  and  Posieux. 

Falkirk. — At  a  meeting  of  the  T.C.,  a  letter  was  read 
from  the  agent  of  the  Falkirk  and  District  Tramway  Co.,  stating 
that  it  was  necessary  that  a  plan  of  the  proposed  new  route  of  the 
extension  of  the  company's  system  to  Grangemouth  should  be 
submitted  to  Parliament,  and  hoping  that  the  T.C.  would  not 
object.  The  Council  agreed  to  the  request.  When  the  order  was 
originally  projected  it  was  opposed  by  the  Council  on  the  ground 
that  application  had  been  made  prior  to  the  expiry  of  the  powers 
granted  by  the  previous  Act.  Negotiations  followed  with  the 
result  that  opposition  was  entirely  withdrawn. 

Glasjrow. — The  coal  strike  and  the  consequent  curtail- 
ment of  the  passenger  service  on  the  local  railways  has  led  to  a 
big  increase  in  the  number  of  persons  using  the  Glasgow  Corpora- 
tion tramway  cars.  The  early  morning  cars  at  the  commence- 
ment of  the  week  were  so  "  rushed  "  that  the  service  had  to  be 
considerably  augmented,  while  the  regulation  against  standing  in 
'double  deckers"  is  being  wink. d  at  by  the  authorities.  The 
revenue  is  being  considerably  increased  in  consequence,  and  on 
Monday  of  this  week  a  sum  of  £230  over  that  of  the  corresponding 
day   of   last  year   was  drawn.     It  is  reported  that  the  tramway 


department  has  suflBcient  coal  on  hand  to  laet  for  three  weeks 
and  the  electricity  department  enough  for  11  weeks. 

In  conne<;tion  with  the  recent  decision  to  allow  blind  person* 
free  travelling  on  the  Corjxjration'w  tramway  car?,  the  Snb-com- 
niittee  on  Finance  ha«  V»e<-n  a.-ktd  U>  com-ider  a-  to  the  qntT-tinn  of 
liiibility  frir  accifJents  to  blind  |■er^on'<  uc  ng  fne  jta*-*^,  and  as  to 
the  Ci'ip<jralion  being  indemnified  agaiawt  ou'h  accidt-nts. 

The  Tramways  Suh-Commillee  has  remitted  to  the  general 
manager  t<j  report  upon  the  whole  question  of  iuetitating  a  half- 
hourly  service  of  cars,  from  12  midnight  to  3  a.m.,  in  the  city  and 
suburbs. 

Ilaslinirden. — An  electrical  short  circuit  occurred  in  a 

tramway  standard  at  Laneside,  Ha^lingden,  on  February  28th. 
The  heat  generated  made  the  standard  red  hot.  and  caused  It 
to  bend  with  its  own  weight.  The  tramway  manager  is  of  the 
opinion  that  the  heavy  rains  started  a  short  circuit,  and  estab- 
lished jx  connection  between  the  feeder  cable  and  the  pillar,  with 
the  result  that  the  cable  and  the  pillar  melted  untU  both  wers 
clear. 

llastins:s. — At  a  recent  meeting  of  the  T.C.  strong  com- 
plaint was  raised  as  to  the  unpatisfactory  working  of  the  Dolter 
system  of  tramways  along  the  front  line  of  the  town.  A  memorial 
was  received  from  residentf'  of  the  Marina,  and  a  resolution  from  the 
Ratepayers'  Association.  The  memorialists  asserted  that  '"  owing 
to  the  constant  flashing,  great  noi^e  and  dangerous  condition  of 
the  road,"  the  running  of  the  cars  was  a  great  and  constant  annoy- 
ance to  visitors  and  residents  ;  they  /urther  conpidered  that  many 
of  the  large  houses  on  the  Marina  was  vacant  thrfugh  the  trams. 
The  gentleman  forwar.'ling  the  mem'Tial  (Mr.  Richard  Stace) 
declared  that  if  the  ''serious  evil"  were  not  8"on  rem©^»d  ''every 
house  will  become  vacant."  In  fheconrse^  of  "dtscupsion.  Councillor 
Harden  suggested  a  conference  with  the  Tramway  Co.  and  also  the 
Dolter  people.  It  was  explained  that  the  matter  was  already 
under  the  consideration  of  the  Roads  Committee,  and  it  was 
resolved  to. refer  the  communications  to  that  body. 

ly  and  Y.  Railway    Electrification.— This    company 

is  making  further  improvements  on  the  electric  line  which  runs 
from  Liverpool  to  Southport,  the  particular  section  to  be  dealt  with 
being  that  between  Liverpool  and  Sandhills  Station.  A  statement 
has  appeared  in  the  Liverpool  daily  papers  that  important 
alterations  are  to  be  carried  out  "  in  order  to  enable  them  (the 
company)  to  maintain  a  better  service  to  and  from  the  Exchange 
Station  and  Hall  Road,  Southport  and  Aintree.  which  it  is  hoped 
will  prevent  the  overcrowding  of  the  electric  trains  during  the 
busy  hours  of  the  morning  and  evening.  It  is  proposed  to  electrify 
the  existing  steam  lines,  and  thus  provide  double  tracks  for  the 
electric  trains.  The  rolling  stock  used  in  the  steam  trains  is  to  be 
utilii-ed  in  connection  with  the  electric  services,  as  is  the  case  on 
Liverpool  race  days."  A  repret^entative  of  the  Electrical  Review, 
on  inquiring  for  particulars  of  the  "  important  alterations.  "  was 
informed  at  the  head  oflBce  of  the  company  that  the  statement  in 
the  daily  Press  was  chiefly  remarkable  for  its  inaccuracy.  It  is 
quite  true  that  the  company  is  going  to  lay  down  the  third  rail  on 
the  eastern  lines  between  Exchange  Station  and  Sandhills,  which  is 
the  first  stopping  place  outwards  from  Liverpool. 

I.  &  Ji.W.  Railway  Electnficatlou.— According  to  the 

daily  Press,  the  South-VVestern  Co.  has  at  last  decided  to  electrify  a 
section  of  its  Thames  Valley  routes  The  first  portion  of  the  work 
to  be  undertaken  is  expected  to  be  the  lines  runninu  from  Waterloo 
v'ui  Wimbledon  to  Kingston,  and  from  Kingston  ria  Richmond  back 
to  Waterloo  (known  as  the  Kingston  loop  lines).  The  excuse  for 
delay  in  electrification  most  lavoured  by  this  company's  oflBcials 
has  always  been  lack  of  terminal  accommodation  at  Waterloo.  It 
is  now  given  out  that  the  terminal  reconstruction  works  have  . 
sufficiently  progressed  to  allow  matters  to  proceed,  and  it  is  under- 
stood that  the  work  will  be  begun  at  an  early  date.  Possibly 
threatened  competition  may  have  moved  the  company  at  last. 

London. — The  Central  London  Railway  Co.  announces 
that  the  various  proposals  for  a  westerly  extension  of  its  lines  in 
the  Thames  Valley  are  still  under  consideration  by  the  board,  but 
that  no  definite  decision  has  as  yet  been  arrived  at. 

One  effect  of  the  coal  strike  has  been  to  induce  the  Brighton  Co. 
to  immediately  start  its  electrical  train  services  between  London 
Bridge  and  the  Crystal  Palace,  and  Victoria  via  Tulse  Hill,  thus 
anticipating  the  programme  by  three  months. 

Milnrow. — The  final  length  of  the  Milnrow  tramway 
extension  was  inspected  by  Col.  Druitt,  of  the  B.  of  T.,  on  the 
1st  inst.,  when  he  passed  it  for  immediate  service.  The  total 
length  from  Rochdale  town  centre  to  Newbery  is  practically 
3'2  miles.  In  tne  evening  a  banquet  was  hrld  in  celebration  of 
the  completion  of  the  tramways.  Alderman  Dunning,  of  Rochdale, 
who  proposed  "Success  to  the  Milnrow  district  tramways,"  said 
Rochdale  had  now  entered  into  agreements  with  Norden.  Bury, 
H'^vwood,  Oldham,  Royton,  Bacup,  Whitworth,  Littleborough  and 
Milnrow. 

]\orllinni|)ton. — According  to  a  statement  prepared  by 
the  borough  accountant,  a  balance  of  £5,0."i9  is  anticipated  to  accrue 
from  the  tramways  undertaking  to  March  31st,  1912;  £1,000  of 
this  sum  is  to  be  appropriated  to  the  relief  of  the  rates. 

Oldham. — The  Tramways  Committee  has  had  under 
consideration  a  pn^posal  to  institute  a  service  between  the  Moor- 
side  terminus  and  Grain's  Bar  on  the  railless  trolley  system,  and 
the  Mayor  recently  interviewed  the  B.  of  T.  on  the  subject.  The 
Committee  is  taking  counsel's  advice  on  the  matter,  and  it  has 
been  decided  that  the  general  manas:er  sl-all  get  o'at  an  estimate  of 
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the  cost.  It  is  unrlerstood  that  the  Corporation  electricity  depart- 
ment has  a  three  weeks'  stock  of  coal  in  hand,  based  on  normal 
working:. 

South  Africa. — The  Krngersclorp  municipality  haviii<: 
declared  ajyainst  the  introduction  of  motor  omnibuses,  there  i:^  a 
likelihood  of  an  electric  tramway  scheme  beinjf  introduced. — British 
and  Situth  African  Eirport  Gazettf. 


TELEGRAPH  and  TELEPHONE  NOTES. 


State-Owned  Cables. — The  question  of  cheap  cable 
communication  between  Canada  and  Great  Britain  continues  to 
attract  much  attention  in  the  Dominion.  The  Postmaster-General 
at  Ottawa  stated  recently  that  a  cheap  cable  system  was  the  one 
missing:  link  in  the  commercial  relations  between  the  two  countries, 
and  he  rpg:retted  that  Mr.  Samuel  was  unfavourably  disposed 
towards  layingr  a  State-owned  Atlantic  cable. 

Telephone   Ninubers  as  Teleg:ra|)hic   Addresses. — 

The  P.M  G.  has  pointed  out  that  telephone  numbers  can  be  used  as 
teleg:raphic  addresses,  and  public  noticfs  calling:  attention  to  the 
arrang:ements  and  explaining:  the  procedure  have  been  prepared  for 
immediate  issue  to  subscribers  and  to  the  Press.  The  system 
appears  to  be  regarded  by  many  business  men  with  marktd 
disfavour.  Teleg:rams  thus  addressed  are  forwarded  by  telephone, 
and  this  process,  it  is  alleg:ed,  destroys  all  pretensions  to  secrecy,  and 
may  have  unfortunate  results. 

Wireless  Telejrrapliy. — The  Financial  Neivs  quotes  a 
rumour  that  neg:otiations  are  under  way  for  the  absorption  of  the 
United  Wireless  Teleg-raph  Co.  by  the  Marconi  Wireless  Teleg:raph 
Co.,  Ltd.     The  United  Wireless  is  now  in  the  hands  of  receivers. 

A  collision  occurred  between  a  French  mail-boat  and  a  London 
steamer  in  the  Straits  of  Dover  last  Friday,  and  as  the  French 
packets  are  not  equipped  with  wireless  telegraphy,  delay  was 
experienced  in  obtaining:  help  from  Dover.  All  the  other  cross- 
Channel  boats  are  equipped. 

Interruptions  having-  occurred  in  the  cables  between  Spain  and 
the  Canary  Isles  and  North  Africa,  the  wireless  service  of  the 
Compania  Xacional  de  Teleg:rafia  sin  Hilos  (representing  the 
Marconi  Co.)  has  been  brought  into  use  to  carry  on  the  traffic. 

Wireless  Teleo:ra|ihy  and    Deep-Sea  Fishin<^. — The 

Journal  TeUgraplnqve  states  that  the  United  States  Government, 
with  a  view  to  affording  protection  to  fishing  boats  against  sudden 
storms,  has  purchas-ed  50,000  receivers  for  wireless  telegraphy, 
which  will  be  supplied  on  easy  terms  to  fishermen.  The  apparatus 
being  adapted  for  the  reception  of  mes>ages  only,  the  cost  is  only 
abotit  £25  each.  The  number  as  given  above  seems  excessive  ; 
possibly  it  is  a  slip  for  5,000. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. — March  llth.  Electrical  goods,  for  the 
Powell-Duffryn  Steam  Coal  Co.,  Ltd.,  101,  Leadenhall  Street, 
London,  E.C.  (Form  26).  Stores  Manager,  A beraman  Offices,  near 
Aberdare. 

Anstralia. — Victoeia. — March  12th.  Testing  instru- 
ments, for  the  P.M.G.'s  Department,  Melbourne.  See  "Official 
Notices  "  January  26th. 

March  26th. — Dry  cells,  for  the  P.M.G.'s  Department,  Melbourne. 
See  "  Official  Notices  "  February  16th. 

April  2nd. — 250  plugs,  three-conductor,  for  the  P.M.G.'s  Depart- 
ment, Melbourne.     See  "  Official  Notices  "  February  23rd. 

April  16th. — Magneto  table  telephones  and  common-battery  wall 
telephones,  and  500  three-position  switching  keys,  for  the  P.M.G.'s 
Department,  Melbourne.     See  "Official  Notices"  March  lst.3 

April  23r(i. — 2000-KW.  steam  turbo-alternator,  for  the  Melbourne 
City  Council.     See  "Otiicial  Notices  "  March  \A. 

Wkstekn  Adstkalia. — April  3rd.  Deputy  P.M.G.  Four  steel 
towers  40  tt.  high,  and  two  steel  towers  55  tt.  high  (Schedule 
No.  180)  High  Cnmniifsioner  in  London  for  the  Commonwealth 
of  Au.stralia   72,  Victoria  Streef,  S.W. — Hoard  nf  Trade  Jovrnul. 

Piiper-itisnlated.  l<a(i-cover»d  cat)le  and  loadirig  devices  (Schedules 
18i  and  185),  tor  the  P.M.G.'s  Department,  Perth.  See  "Official 
Notices"  February  23rd. 

Belfast. — April  8th.  Two  750-kav.  turbo-alternators, 
condensing  plant,  and  e.h.t.  switchgear,  for  the  Corporation.  See 
"  Official  Notices  "  to-day. 

Belg;ium. — April  Is-t.  La  Direction  du  Service  Special 
d'Etudes  et  de  Controle  des  Applications  de  TElectrieit^,  52,  Boule- 
vard du  Regent,  Brussels,  is  inviting  tenders  for  the  mechanical 
and  electrical  equipment  of  ten  pumping  stations  in  connection 
with  the  Charleroi  Canal. 


Birniinsiiam. — March  12th.  Electrical  stores,  for  a 
year,  for  the  Birmingham,  Tame  and  Rea  District  Drainage  Board. 
Mr.  J.  D.  Watson,  engineer,  Tyburn,  Birmingham. 

Braj'.— March  19th.  Stores,  for  the  U.D.C.  Electricity 
Works.     See  "  Official  Notices  "  to-day. 

Brazil.— April  18th.  The  General  Direction  of  Public 
Works  at  Pernambuco  is  inviting  tenders  for  the  concession  for 
the  construction  and  working  of  a  system  of  electric  tramways  in 
the  town. 

Brijfhouse. — March  18th.  1,220  yd.  of  armoured  cable, 
one  feeder  pillar  and  one  feeder  panel,  for  the  T.C.  See  "  Official 
Notices  "  to-day. 

Canada. — Calgary. — March  20th.  City  Commissioners. 
One  2,500-KW.  turbo-generator  set,  one  1,000-KW.  synchronous 
motor-generator,  50-KW.  motor-generator  and  25-KW.  exciter  set. 
Deposit  £500.  Particulars  can  be  seen  at  the  Board  of  Trade 
Commercial  Intelligenre  Department  in  London. 

March  30th. — One  1,500-KW.  A.c.  steam  turbo-generating  set,  and 
one  5(tO-KW.  A  c  generator  coupled  to  Ditsel  engine,  for  the  City 
Commissioners  of  Moose  Jaw,  Saskatchewan.  See  "Official 
Notices"  to-day. 

Saskatoon. — March  22nd.  Water-tube  boilers,  induced  draught 
plant,  economisers,  automatic  stokers,  steam  feed  pumps,  one  2  000- 
KW.  steam  turbo-generator,  turbine  excitero,  &;c.  Specification  to 
be  seen  at  the  Commercial  Intelligence  Department,  Board  of  Trade, 
London.  Tenders  to  City  Commissioners,  Saskatoon,  Saskatchewan. 
Deposit  five  per  cent. 

Carlisle. — March  13th.  Lubricating  oil,  greases,  &c., 
and  cables,  for  the  City  Electricity  Department.  See  "  Official 
Notices  "  to-day. 

Croydon.  —  March  llth.  Stores  for  a  year,  for  the 
Corporation  Electricity  Department,  See  "Official  Notices" 
February  16th. 

Edmonton. — March  13th.  Electrical  supplies  and  lamps, 
for  the  B.  of  G.  Mr.  F.  Shelton,  Clerk,  White  Hart  Lane, 
Tottenham. 

France. — Paris. — March  21st.  Supply  and  installation 
of  six  groups  of  electric  pumps  at  the  municipal  waterworks  on 
the  Quai  d'Austerlitz.  Particulars,  Ingenieur-en-chef,  Service 
technique  des  Eaux  et  de  I'Assainissement,  9,  Place  de  I'Hotel  de 
Ville,  Paris. 

fierniany. — March  16th.  Prussian  State  Railway  Offices 
at  Berlin.  Telegraph  insulating  material,  650  anchor-cramps, 
296  050  kg.  galvanised  iron  wire,  8,510  kg.  ditto,  11,800  kg.  ditto, 
79,166  metres  telegraph  cable,  &c. 

Gilling'hnm. — March  2.5th.  Materials  for  a  year  for  the 
Corporation  Electricity  Department.     See  "Official  Notices"  to-day. 

Glasgow. — March  8th.  Rotajy  converters  and  accessorie? , 
for  the  Corporation  Electricity  Department.  See  "Official  Notices" 
March  1st. 

Greece,  —  Volo. —  Supply  of  material  for  an  electric 
lighting  installation.     Particulars,  M.  Glavani,  Mayor  of  Volo. 

Hornsey.  —  March  16th.  Extension  of  dynamo  and 
feeder  switchboard,  for  the  T.C.     See  "  Official  Notices  "  March  1st. 

Klnjrston-upon-Hull.  —  March  26th.  Extra -high- 
tension  three-phase  switchboard,  and  20-ton  overhead  travelling 
crane,  for  the  Corporation.     See  "Official  Notices"  to-day. 

Leeds.  —  March  9th.  6,000-kw'.  turbo- alternator,  with 
exciter,  condensing  plant,  piping,  &g.,  for  the  Corporation.  See 
"  Official  Notices  "  February  16th. 

Leith. — The  Corporation  invites  alternative  tenders  for 
advertising  on  tramway  cars.     Manager,  165,  Leith  Walk. 

Liverpool. — March  llth.  Electrical  fittings  for  the 
Select  Vestry.     G.  W.  Coster,  clerk,  Parish  Offices,  Brownlow  Hill. 

London. — L.C.C. — March  8th.  Electrical  installation 
at  the  Victoria  Embankment  Gardens  conveniences.  Charing  Cross. 
See   "Official  Notices"  February  23rd. 

Makylkbone. — March  13th.  Materials  for  a  year,  for  the  B.C. 
Electricity  Department.     See  "Official  Notices"  February  23rd. 

SoUTHWAKK  — March  13th.  Cable,  for  the  B.C.  Electricity 
Depaitment.     See  ''  Official  Notices"  March  1st. 

L  C.C  — Tenders  are  to  be  invited  for  two  new  engines  for  driving 
the  mcchiuiical  stokers,  coal  conveyors,  &c.,  at  the  Crossness  pump- 
ing station 

Woolwich. — March  20th.  1,200-kw.  three-phase  turbo-alter- 
nator, with  condensing  plant,  for  the  B.C.  See  "  Official  Notices  " 
to-day. 

Manchester.— March  13th.      Two  650-800-kw'.  and  one 

750- KW.  motor  converters  or  rotary  converters   and   static  trans- 
formers, for  the  Corporation.     See  "Official  Notices"  March  1st. 

Merthyr  Tydfil. — March  28th.  Electrical  installation 
at  the  Municipal' Secondary  School,  Cyfarthfa  Castle.  S«e  "  Official 
Notices"  to-day. 
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1\>W  Zealand.  —  May  ]?t.  Publio  Works  Drpart- 
mPTit.  Snji|(]y  to  Lyttltton,  uffler  the  Lwkf  foleririjje  cltctric 
priwer  Hchfnie,  of  )  ipt'  linen,  valvtp,  WMter-whfelH,  penrratorp, 
Hwifchhoardrt,  tranHfnrmfTH,  and  acc^-HHori^'H,  alfo  travellmp  crane. 
ParticiilarM  fan  be  wen  at  Boanl  of  Trad*- Com.  Int.  D^-pt  in  London. 
T'-ndfTrt  for  the  whole,  or  for  any  nection,  should  ho  a<ldre8Bed  to  the 
Minister  of  Public  Works,  Wellington. 

Salfonl. — March  11th.  Stores,  Ac,  for  a  year,  for  the 
Corporation  Electricity  Department.  See  "  Official  Notices  " 
February  23rd. 

Maich  2l8t. — Main  DC.  lightinp  and  power  switchboard,  for  the 
Corporation.     See  "  Official  Notices  "  to-day. 

South  Africa. — Quantities  of  electrical  and  other  plant 
and  material  will  be  retiuired  by  Capetown  Municipality  if  the 
plans  for  the  proposed  new  mountain  reservoir,  about  30  miles 
distant,  are  carried  out.  The  scheme  includes  the  installation  of  a 
larpe  electrical  plant  capable  of  fr^neratinp  current  for  a  number  of 
municipalities,  and  water  purifying'  apparatus  for  treating  5,000,000 
gallons  ({a.\\y .— Britiiih  and  Sovth  African  Ka-povt  Gazptte. 

Spain. — Tenders  have  just  been  invited  by  the  municipal 
authorities  of  •ampofrio  (province  of  Huelva)  for  the  concession 
for  the  electric  lighting  of  the  town. 

Sweden. — March  31st.  The  Electro-technical  Depart- 
ment of  the  Stockholm  Municipality  are  inviting  tenders  for  the 
electrical  equipment  of  the  water-power  generating  station  at 
Porjus  (Laponie).  For  further  particulars  gee  this  column  last 
week. 

Swindon. — March  9th.  Materials  for  a  year,  for  the 
Corporation  Electricity  and  Tramways  Department.  See  "Official 
Notices  "  February  23rd. 

Taunton. — iSirgle-phase  transformers  for  the  T.C.  See 
"  Official  Notices  "  February  23rd. 

\lalihiinistow. — March  22nd.     Water-tube  boilers,  feed 

pump  and  pipework,  turbo-alternators  or  engine-driven  alternators, 
motor  generators,  rotary  converters  and  switchgear,  for  the 
U.D.C.     See  "Official  Noiicts"  to-day. 

West  Ham. — March  9th.  5,000-KW.  two-phase  turbo- 
alternator,  with  condensing  plant  and  two-phase  e.h.t.  switchgear, 
for  the  Corporation.     See  "  Official  Notices  "  February  23rd. 

Wrexham. — March  15th.  Stores,  for  the  Borough 
Electricity  Department.     See  "Official  Notices  "  February  16th. 


CLOSED. 

Belfast. — The  Tramways  Committee  has  accepted  the 
tender  of  Messrs.  Dick,  Kerr  &  Co.  for  the  construction  of  tramway 
extensions  in  various  parts  of  the  city. 

Belgium. — The  municipal  authorities  of  Ixelleslast  week 
opened  tenders  for  the  supply  of  a  quantity  of  armoured  cables 
required  in  connection  with  the  low-tension  electricity  supply 
mains.  One  French,  one  Belgian,  one  Austrian  and  eight  German 
firms  competed  for  the  order,  the  lowest  tender  being  that  of  Messrs. 
Felten  &  Guilleaume,  of  Mulheim-am-Rhein. 

Brio'hion. — The  Tramways  Committee  of  the  T.C.  has 

accepted  the  following  tenders  : — 

Mr.  J.  Every.— 10  fons  of  brake  blocks,  f 60. 

Bu>t  Boulion  &  Haywood.  Ltd.— IK'.COO  paving  Works,  £68.5. 

•HHdfi>'  d's  Stcfl  Foundry  Co.,  Ltd.— Po  nt>  and  cro^^icg8,  £731. 

P.  A:  W.  MacLellnn,  Ltd.-Sttel  lails,  jfl,:14.5. 

Edgar  Allen  ,ii  Son,  Ltd.— Stone  crusher,  £122. 

Bromley  (Kent).— The  T.C.  has  received  the  f(  llowing 

tenders  for  the  electric  lifjht  installation  at  the  library  extension  : — 

R.  E.  Kn'Kht £fi7 

Bromley  Electric  Light  Co 74 

R.  G,  Kniglit 82 

Coventry. — The  T.C.  has  accepted  the  tender  of  the 
Briti>h  Thomson-Houston  Co.,  Ltd.,  for  a  turbo-alternator  with 
condensing  plant,  &c.,  at  £8,639. 

Dublin. — At  the  meeting  of  the  Corporation  on  Monday, 
the  tender  of  Messrs.  Ferranti,  Ltd.,  for  the  sub-station  switch- 
board, was  accepted. 

Eastbourne. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Ley  land,  Ltd.,  for  two  motor  'buses,  at  £1,500. 

Eocles. — The   Electricity  Committee   has  purchased  the 
following  quantities  of  slack  for  the  electricity  works  : — 
50  tons,  at  13s  6d.  per  ton,  from  the  Earl  of  Ellesmere. 
lOfl  tons,  at  128.  6d.  per  ton,  fr  ni  tl,e  Hind  ey  Green  Colliery  Co. 
100  tons,  al.  lis.  6d.  per  ton,  from  MtSbrb.  W.  &  J.  Turner. 

Glasgow'. — The  Electricity  Committee  has  accepted  the 
offers  of  Messrs.  Johnson  &  Phillips  for  30  flame  arc  lamps,  and  of 
the  General  Electric  Co.,  Ltd.,  for  170  flame  arc  lamps  for  street 
lighting  ;  and  the  offer  of  the  North  Western  Electrical  Appliance 
Co.  for  lowering-gear  for  the  lamps. 

The  offer  of  Met^srs.  Johnstone,  Park  &  Co.,  at  £344,  for  the 
electric  wiring  of  the  new  Possil  Park  Library  has  been  accepted 
by  the  T  C.  Libraries  Commiitee. 

The  Tramways  Committee  recommends  acceptance  of  the  offer 
of  Messrs.  P.  &  W.  MacLellan,  Ltd,  for  block  tin,  and  that  of 
Messrs.  Ferranti,  Ltd.,Sfor  ampere-hotir  meten. 


C»r:iys  Ihiimuk— The  U.D  C.  bag  accepted  (he  tf^mler 

of  M- 1-hrr.  V.  Ill  er  4;  Co.  lor  all  Bize»  of  Chtint^  rUin  A:  Ho<  kham 

ordiiiiiry  and  P.P.  ineiers. 

Ilii.Hliniidi'ii. — The  T.C.  has nt den d  twnwL'tsof  automatic 
signairt  fi.r  the  tramw»y-  fr<>ni  Mfc4i«ri«.  Breikut-ll,  Munro  h.  RodgTH. 

llorNhaiii — The  U.D  C.  has  decided  t*  nnew  tlie  anuoal 
contract  for  metern  With  the  Electrical  Apparatus  Co..  Ltd. 

Reijrhley. — The  Tramways  Committer;  has  accepted  the 
tender  of  the  Brush  Electrical  Engineering  Co.,  Ltd.,  at  £425,  for  the 
supply  and  fixing  of  five  new  top-deck  covers  to  existing  tramcara. 

Kin|r.ston-on-Thanies. — The    T.C.    has    accepted    the 

tender  of  the  Craigpark  Electric  Cable  Co.  for  440  yards  of  '2  con- 
centric paper-insulated  lead-sheathed  and  armoared  low-tension 
cable,  at  £164. 

Ley  ton. — The   U.D.C.  has  entered  into  contracts  with 

Messrs.  Johnson  &  Phillips,  for  a  year's  supply  of  .5.v,00m  pairs  of 
arc  lamp  carbons  at  £4  10s.  per  1.000  pairs,  and  with  the  Oliver 
Arc  Lamp,  Ltd.,  for  a  year's  supply  of  tj.5,000  paiis  at  £3  .38.  per 
1,000  pairs. 

London. — L.C.C. — The  following  tenders  were  received 
for  the  electric  lighting  of  the  new  engine-house  at  the  Abbey 
Mills  pumping  station  : — 

Foott  S  Milne,  Ltd (recommended;  £€80 

E.  Newbald  (S  Co :  ..699 

Pinching  &  Walton 745 

G.  E.  Taylor  &  Co 80-2 

Tredegnr  &  Co 8d9 

Tilley  Bros 8i» 

Chief  Engineer's  estimate,  £6C0. 

Woolwich. — The  B.C.  has  acceptgd  the  tender  of  Messrs.  Willans 
and  Robinson,  Ltd.,  for  two  400  KW.  oil  engine  sets  at  £11.4o9.  and 
that  of  Messrs.  Mirrlet-s,  Bickerton  &  Day,  Ltd.,  for  two  340  KW. 
oil  engine  sets,  at  £9.27.5. 

City. —  An  evening  newspaper  Fays  that  of  oix  tenders  received 
for  rewiring  for  electric  light  at  the  Mansion  House,  exclusive  of 
the  Egyptian  Hall,  the  lowest  is  that  of  Messrs.  Pinching  &  Walton, 
at  £1,529. 

]^>ath. — The  B.G.  has  accepted  the  tender  of  Mr.  Wesley 
Evans,  of  Skewen,  for  the  electric  light  installation  at  the  new 
infirmary,  at  £950. 

Salford, — The  T.C.  has  accepted  the  tender  of  Messrs. 
John  Ramsbottom,  at  £1,07.3,  for  extensions  to  workshops,  stores 
and  booster  room  at  the  electricity  works. 

Slough. — The  tender  of  the  Felgate  Installation  Co.  has 
been  accepted  for  the  electric  light  installation  at  Slough  Parish 
Church. 

South  Africa. — The  tender  of  Messrs.  Arthur  Koppel, 
Ltd.,  for  the  supply  of  poles  for  the  municipal  electric  lighting 
installation  at  Parys,  Orange  Free  State  Province,  has  been 
accepted  ;  and  that  of  the  A.E.G.  Electrical  Co.  of  South  Africa, 
Ltd.,  for  the  rest  of  the  plant  and  material. — Britix/i  and  South 
African  Ea-port  Gazette. 

Southampton. — The  Electricity  Department  has  recently 
placed  a  large  order  for  electric  ovens  with  Mr.  Bertram  Thomas. 

StoKe-on-Trent. — The  Joint  Hospital  Board  has  accepted 
the  tender  of  the  Briti>h  Westinghous^e  Electric;  C"^..  Ltd.,  for  an 
engine,  dynamo,  &<'..  at  £351  ;  and  that  of  Mesi-rs.  H  i:  T  Danks, 
Ltd.,  of  Ketherton,  Dudley,  lor  a  boiler,  fillings  &.C.,  at  £oll. 

W  orcrster. — The  tender  of  Messrs.  Hardy  &  Padmore, 
Ltd..  fur  Rees-Roturbo  pump.«  and  Crompton  motors,  for  £982.  for 
the  Corporation  has  been  provisionally  accepted. 


THE    ELECTRICAL    ENGINEERS 
(LONDON   DIVISION). 


Commanding  Offlcer— Lieut.-Col.  H.  M,  Leaf. 
The  following  orders  have  been  issued  for  the  current  week  :— 

Monday,  March  Uth.— "A"  Company.     Technical   work  and  lecture  on 

"  Military  'relephones,"  7  to  10  p.m. 
Tuesday.  March  l-.ith.— "  B  "  Company.     Technical   work   and  lecture  on 

"  Military  Telepbones,"  7  to  Ic  p.m.    Rtcniiis'  instruction,  7  to  9  p.m. 
Thursday,  March  1  th.— "C"  Company.    Technical  work  and  lecture  on 

"Military  Telephunes,"  7  to  10  p.m. 
Friday,   Maich   li'th— "D"  Company.      Technical   work    and    lecture  on 

"  Miiitaiy  Toltphones,"  7  to  U  p  m.     Recruits'  iuslructiwn,7  to  9  p.m. 
Baiurdny,    March   l'>th.  —  Headquarteis    will    t>e    opened    itr   resiuieatal 

business  Iroiu  10  a.m.  to  VI  noon. 

(aigned)        P.  U.  S.  Campbell,  Capt.  R.E.  and  Adjt., 

For  Otticer  commanding  L.E.E. 


Manila  Eleitric    Kailroad  and   Liuhiiiig:  (orpura- 

tiou.— The  directors  have  ueolartd  a  dividend  of  li  per  cent. 
C^l.oO  per  share)  for  the  quarter  ending  March  3l8t  on  the  capital 
•tock, 
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FORTHCOMING    EVENTS. 


fn«tltv*ion  of  Mechanical  Englnaart  (Graduates'  A«aoclation>.— Monday,  Mnroh 
llth  At  S  I  .m.  Papir  on  "Water  Softening  ana  Purification,"  by  Mr. 
R.  D.  M.Groarty. 

Inatltutlon  of  Poat  OHIce  Electrical  Engineers.— Monday.  Marcb  lUh.  At  0  p.m. 
At  ihe  I.K  E.     Paper  on  "  Teiegiaih  History,"  by  Mr.  H.  R.  Kempe. 

Inatltutlon  of  Electrical  Engiraera  Newcaatle  Local  Section).— Monday,  Mnrrb 
llth.  A'.  7..Si»p.ni.  At  the  Arms  roi  g  College,  Ne«ca!-tle.  Pap.  r  by  Mr. 
\V.  W.  Firlh  on  "  Flashing  Over  in  C  mniutatoi'  Machints,"  and  Mr.  J.  W. 
Jackson  on  "Power-Siation  Kunning." 

Uatltutlen  of  Elaotrieal  Enal  eara  (MancheMer  Local  Sae*lon).— Tuesday.  March 
I'ith.  At7.£0pm  At  the  Univei-siiy,  Manchester.  Paper  on  "  High-Tension 
Porcelain  Line  Insulators,"  by  Mr.  J.  Lustgarten. 

Institution  of  Electrical  inaineara  (Scottish  Local  Section).— Tuesday,  March  13tb. 
Meeting  at  8  p.m.     At  207,  Bath  Street,  Glasgow. 

Junior  Institution  of  Enginears.— Tuesday,  March  12th.  At  8  p.m.  AttheI.£.E. 
Paper  on  "Raille?s  Electric  Traction,"  bv  Mr.  B.  D.  Pox. 

Friday,  Maich  15th.— At  8.15  p.m.    At  .S9,  Victoria  Street,  8.W.    Paper 
on  "  Crude-Oil  Engines,"  by  Mr.  A.  H.  Weeton. 

Saturday,   March   16th.— At  10  a.m.     Vibit  to  the   Lot's  Road  power 
station,  Chelsea. 

Institution  of  Civil  Engineers.- Tuesday.  March  12th.  At  8  p.m.  Papers  on 
"  Holler  and  Ball  Biariugs  "  and  "  The  Testing  of  AntiFnclion  Metals  "  to 
be  further  discusstd. 

Fiiday.  March  15tb.— Students'  meeting.    At  8  p.m.    Paper  on  "The 
Heat  Value  of  Fuels,"  by  Mr.  A.  E.  Gladwin. 

Inatltutloa  of  Eleotrloal  Enoineors  (Yorkshire  Local  Section).— Wednesday,  March 
l»th.  At  7.3()  p.m.  At  the  University,  Leeds.  Lecture  on  "Telegraphs 
and  Telephones,"  by  Major  W.  A.  J.  O'Meara. 

Aasoolatlen  of  Englnaera-ln-CMrga.— Wednesday,  March  IStb.  At  S  p.m.  At 
St.  Brile's  Institute,  London,  E.C.  Paper  on  "Transmission  of  Power  by 
Ropes,"  by  Mr.  E.  E.  Hart. 

I  nstltutlon  of  Electrical  Epgineers  (Dublin  Local  Section).- Thursday.  March  l4th. 
Meeting  at  8  p.m.     At  the  New  Royal  College  of  Science,  Dublin. 

Royal  Institution.— Friday.  March  15th.  At  9p.m.  Discourse  on  "The  Origin 
of  Radium,"  by  Mr.  F.  Soddy. 

Saturday,  M«rch  i6th.— At  8  p.m.    Lecture  on  "  Molecular  Physics," 
by  Prof,  sir  J.  J.  Thomson.    (Lecture  IV  ) 

nstltutlon  of  Mechanical  Engineers.— Friday,  March  16th.  At  8  p.m.  Paper  on 
"  The  Diesel  Oil  Engine,  and  its  Industrial  Importance,  particularly  for 
Great  Britain,"  by  Dr.  R.  Diesel. 

South-Western  Polytechnic— Friday,  March  15th.  At  8  p.m.  Distribution  of 
prizes  and  certificates  by  Sir  D.  Gill. 

Nonhampion  Institute  Englaaering  Society.— Saturday,  March  16th  (not  March 
9th,  as  stated  in  our  last  issue).  At  7  p.m.  for  7.80  p.m.  At  the  Holborn 
Restaurant.    Annual  dinner. 

nstltutlon  of  Electrical  Engineers  (Students'  Section).- Saturday,  March  16th.  At 
7  p.m.    At  the  Trocadero  Restaurant,    tiighih  annual  dinner. 


NOTES. 


Inquiry. — The  atidress  of  makers  of  the  new  insulating 
material,  "  Seagumite,"  is  asked  for. 

The  Iniporfance  of  Exbibirions. — Mr.  Chas.  Knott, 

British  representative  at  the  proposed  International  Exhibition  at 
Ghent  next  year,  attended  a  meeting-  of  the  Burnley  Chamber  of 
Commerce  on  F^-bruary  29th.  He  characterised  the  Exhibition  as  the 
battle-ground  of  commercp,  and  said  that  in  her  own  interest?  Britain 
should  be  well  represented  there.  Britain  had  given  way  to  Con- 
tinental rivals  simply  because  she  had  been  content  to  stay  as  she 
was.  In  this  particular  instance  the  was  the  only  country  to  stand 
aloof.  It  was  necessary  that  British  manufacturers  and  engineers 
of  every  class  should  wake  up  to  a  sf-nse  of  the  importance  of  this 
class  of  exhibition.  Alderman  Kdghley,  the  Ma^  or,  movfd  a  reso- 
lution that  it  wa'*  high  time  that  steps  were  taken  by  the  Board  of 
Trade  to  ensure  British  representation  worthy  of  her  arts  and  manu- 
factures at  the  Ghent  Exhibition.  As  an  exhibitor  at  Brussels,  he 
was  dissatisfied  with  the  way  in  which  the  Board  of  Trade  carried 
on  that  exhibition.  Mr.  T.  Crook  seconded,  and  said  that  if  the  Board 
of  Trade  took  the  matter  up,  Britit-h  manufacturers  would 
enthusiastically  follow  their  lead.     The  resolution  was  carried. 

Rnral  and  Donifstjc  .Applications  of  Flirtricifr. — 

A  policy  much  adopted  abroad  is  to  install  rural  central  stations  for 
the  purpose  of  supplying  a  number  of  farms,  rural  industries, 
country  residences  and  estates  with  electricity.  By  establi^hing  a 
rural  central  station,  driven  by  either  steam,  water,  gas  or  oil,  a  great 
saving  in  the  cost  of  production  of  electrical  energy  may  often  be 
easily  secured. 

j  In  Germany,  Northern  Italy  and  throughout  Switzerland,  there 
is  an  extended  use  of  electrical  energy  in  agricultural  communities. 
A  network  of  distributing  lines  has  been  formed,  owing  to  the 
scattered  and  numerous  sources  of  hydro-electric  power. 

As  an  example  of  the  extent  to  which  a  single  rural  central 
station  may  supply  a  farming  community,  the  rural  station 
of  Besswitz  may  be  cited.  The  distribution  system  is  U6  miles  long, 
the  central  station  being  as  nearly  as  possible  at  the  centre  of  the 
network  ;  the  greatest  distance  of  supply  from  the  station  is 
26  miles.  The  territory  served,  according  to  the  American  Electrical 
Rpv'iew  and  ]f  esfern  Electririan,  is  102  OdO  acres  in  exttnt.  of  whiih 
40,000  acrH!'  are  fultivattd  with  the  phmgh.  To  this  network  are 
connected  180  motors  and  5,000  lamps,  with  a  total  consumption  of 
1,300  KW. 

The  energy  is  sold  on  a  sliding-scale  basis ;  3d.  per  Kw.-honr  is 


charged  for  lighting  purposes,  and  for  potver  the  rate  varies  from 
lid  to  2d.,  dwpending,  of  course,  on  the  quantity  consumed. 

Many  of  the  German  farmers  have  rural  induhtries  connected 
with  their  farm,><,  whereV>y  they  utilise  their  by-products,  and 
herein  lies  the  secret  of  the  ^u  •ce'^s  of  many  well-to-do  farmers. 
For  example,  on  one  of  these  installations  there  are  connected  four 
grist  mill.s  with  five  motors,  aggregating  105  HP.  ;  one  tile  works, 
with  a40H.P.  motor  ;  oup  sawmill,  with  a  20  H.P.  motor,  and  so  on. 
There  are  also  connected  20  consumers  for  lighting  only,  with  a  total 
of  343  incandescent  lamps  and  six  arc  lamps. 

From  the  above  facts  and  figures,  it  will  be  seen  that  electricity 
can  give  a  new  stimulus  to  agriculture  and  farming,  and  at  the  same 
time  open  up  a  way  by  which  the  rural  population  can  be  induced 
to  remain  on  the  farm  instead  of  flocking  to  overcrowded 
cities  and  taking  up  an  entirely  new  form  of  work,  in  order  to 
earn  a  living. 

Electrical  energy  is  distributed  on  both  high-tension  alternating- 
current  and  low-tension  direct-current  systems.  Hard  and  fast  rules 
cannot,  of  course,  be  laid  down  as  to  the  use  of  either.  In  making 
comparisons,  however,  the  following  points  should  be  remembered  : 
In  DC.  transmission  the  line  construction  is  of  a  very  simple  and 
reliable  character,  and  of  comparatively  low  ccjpt.  Also,  direct- 
current  motors  have  a  slightly  higher  eflBciency,  and  will,  in  general, 
carry  larger  temporary  overloads.  The  airect-current  system 
should  not,  however,  be  used  for  long  distances,  as  the  pressure 
cannot  be  transformed  without  the  use  of  rotating  transformers. 
The  latter  are,  of  course,  more  expensive  than  the  transformers 
used  in  connection  with  alternating-current  systems. 

In  many  cases  energy  is  required  in  a  certain  section  of  the  field 
for  a  short  time  only,  and  permanently  to  install  a  transformer  on 
A.c.  systems  would  often  be  bad  policy.  To  fill  such  an  emergency 
a  portable  transformer  is  used.  It  is  mounted  on  wheels,  and  can 
be  drawn  by  a  pair  of  horses.  It  can  be  placed  in  position  when 
required,  and  returned  to  the  barn  when  the  work  is  done.  This 
plan  has  the  advantage  that  a  number  of  farmers  can  own  such  a 
transformer  in  common,  and  thereby  save  a  considerable  amount 
in  first  cost. 

Coal  Strike  EflFects. — The  Foster  Engineering  Co.,  Ltd., 

of  Wimbledon,  write  as  follows  : — "  The  paragraph  in  certain  news- 
papers, published  on  Saturday,  stating  that  '  we  have  been  notified 
that  the  supply  of  electricity  from  the  local  works  cannot  be 
guaranteed  from  day  to  day,'  is  quite  unauthorised  by  us,  and  is,  in 
any  case,  absolutely  without  foundation.  We  have  received  no  such 
notification,  and  we  are  quite  satisfied  that  the  precautions  taken  by 
the  engineer,  Mr.  H.  Tomlinson-Lee,  are  ample  to  see  us  through 
the  coal  strike  as  far  as  power  goes." 

The  Times  reports  : — ''  The  strike  will  not  have  any  appre- 
ciable effect  for  some  time  upon  the  gas  and  electricity  works 
which  supply  London  with  light  and  power.  Large  reserves  of 
coal  are  available,  and  therefo»e  it  is  not  anticipated  that  for  some 
weeks  even  with  the  probable  increased  demand  there  will  be  any 
necessity  to  curtail  the  supply.  Electric  tramcar  services  through- 
out Greater  London  will  be  maintained  fully,  and  the  only  indica- 
tion to  the  general  public  of  economy  in  fuel  will  be  that  in 
the  tramcars  of  the  Middlespx  County  Council  the  electric  lamps 
will  be  lighted  at  a  later  hour  than  usual." 

In  one  of  its  articles  on  the  injurious  effect  of  the  strike  upon 
trade,  our  contemporary,  on  February  28th,  referring  to  the 
position  of  works  at  Woolwich,  gave  the  following  as  the  periods 
for  which  coal  was  stored  by  firms  well  known  to  our  readers  : — 
Callender's  Co.,  three  or  four  weeks  ;  Henley's  Co.,  three  weeks  ; 
Siemens  &  Bros.  Co.,  two  weeks  ;  Western  Electric  Co.,  eight  weeks. 

The  Times  also  says  that  the  Liverpool  Exhibition,  which  was  to 
have  been  opened  in  May,  has  been  postponed  for  12  months  on 
account  of  the  coal  strike.  "  The  directors  received  notices  from 
railway  companies  and  the  contractors  concerned  to  the  effect  that 
they  cannot  guarantee  delivery  at  the  time  specified,  and  the 
directors  are  therefore  compelled  to  make  the  postponement." 

Electrical  Trades  Union. — At  the  Bush  Hotel,  Shep- 
herd's Bush  Green,  W.,  a  lecture  will  be  delivered  on  Tuesday, 
March  12th,  at  9  p.m.,  by  Mr.  A.  A.  Watts,  on  "  Socialist  Action  in 
Local  and  National  Administration." 

Parliamentary. — In  the  House  of  Lords  on  Monday,  the 

following  Private  Bills  were  read  a  second  time  : — The  Brighton 
District  Tramways  Bill,  the  Brighton,  Hove  and  District  Ralless 
Traction  Bill,  and  the  Wirrall  Railway  (.Extension  of  Time)  Bill. 

A  Novel  Use   of  tLe  Electric  Arc. — A  recent  paper 

on  "  The  East  River  Tunnels  of  New  York,"  by  Mr.  Henry  Japp, 
gives  some  particulars  of  special  electrical  melting  work,  which 
are  of  great  interest.  Where  the  tunnel  shields  met  below  the 
river  it  was  necessary  to  cut  them  in  pieces,  leaving  only  their 
external  shells,  within  which  were  then  placed  the  final  tunnel 
rings  of  cast-iron.  The  pressure  of  the  air  in  which  work  had  to 
be  done  was  high,  and  labour  is  severe  under  these  high  pressures. 
It  was,  therefore,  decided  to  employ  electricity  and  bum  the  shields 
apart. 

The  cur'^ent  for  this  work  was  taken  from  the  power  house  of 
Long  Island  City.  The  burning  circuit  was  taken  from  the 
positive  terminal  through  a  water  resistance  built  up  of  four 
barrels  in  parallel,  with  plntes  18  in.  x  14  in.  X  i  in.  With  this 
the  pressure  was  cut  down  to  50  or  60  volts  at  the  burning  tool, 
and  the  current  was  regulated  to  the  work  or  number  of  tools  in 
operation.  The  current  then  passed  to  earth  plates  in  the  river, 
having  a  total  area  of  48  sq.  It.  Fr<m  the  nega'ive  terminals 
cable  ran  direct  to  the  shields  of  Tunnels  Dand  B,  with  connections 
to  Tunnels  A  and  C  through  a  small  pipe  driven  between  the 
tunnels.     There  are  four  lines  of  tunnel.     The  'ourniug  tool  was  a 
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carbon  rod  1  ft.  in  lenpth  and  1  in.  in  diameter,  bolted  to  a  copper 
rod  v/hich  wa»  connecter]  to  a  cable  leadinK'  from  the  generator  to 
a  Bini?le-pole  switch  near  the  phieldx.  There  was  an  inculnt^d 
bundle  with  a  12-in.  diame'er  shifld  of  asbfHtos,  and  each  man  had 
alro  an  asbestos  mask,  apron  and  dark  eye-tr'a'HJ's 

Rivet  heads  were  burned  off  with  a  current  of  250  to  400  am- 
peres per  tool.  This  served  also  for  light  section  plites.  Floors 
and  uprijrhtH  about  4  in.  thick  required  (iOO  to  800  amperes.  The 
arc  was  from  i  in.  to  H  in.  long,  and  the  best  results  were  se^^ured 
with  about  40  volts  and  (100  amperes.  A  fair  duty  for  8  hours 
was  300  rivet  heads,  but  as  many  as  5.30  were  removed  on  one 
occasion.  A  specially  expert  man  cut  a  .54  in.  X  4  in.  uprif^ht  in 
8  hours.  The  arc  was  so  bright  that  several  men  were  blinded  at 
some  distance,  the  blindness  coming  on  a  few  hours  after  looking 
at  the  arc,  and  being  accompanied  by  violent  headache.  The  blindness 
was  temporary. 

The  iron  gave  off  dense  fumes,  which  were  mostly  removed 
promptly  by  a  foul-air  blow-out  pipe  suspended  near  by.  Still, 
much  fume  escaped  into  the  tunnels  and  made  it  difficult  to  see  to 
walk  with  the  aid  of  a  candle.  But  in  this  foul  air  no  cases  of 
"  bends  "  occurred,  though  the  air  pressure  was  29  lb.  There  was, 
however,  no  specially  high  COj  record.  It  appears  that  high  COa  is 
the  indicating  cause  of  "'  bendi^,"  but  it  seems  probable  that  high 
CO-i  is,  perhaps,  only  the  indicat-^r  of  high  organic  impurity,  and 
the  latter  may  be  an  influence  in  producing  "  bends." 

Institution  and  lifctiire  Xotes. — Physical  Society. 

— At  the  meeting  on  February  2-lrd  a  paper  on  "  A  Balance  Method 
for  the  Accurate  Comparison  of  Qnantiliert  of  Radium  and  Some  of 
its  Applications,"  by  Prof.  E.  Rutherford  and  Mr.  J.  Chadwick, 
and  one  on  ''  The  Absorption  of  7-rays  by  Gases  and  Light  Sub- 
stances," by  Mr.  J.  Chadwick,  were  read  by  Prof.  Rutherford.  A 
paper  on  "  Wave-form  Sifters  for  Alternating  Currents  "  was  read 
by  Mr.  A.  Campbell.  If  an  alternating  current  of  complex  wave 
form  be  passed  through  a  condenser  (k)  and  the  primary  coil  of  a 
mutual  inductance  (m)  in  series  with  it,  any  other  circuit  connected 
across  the  condenser  and  the  secondary  coil  fin  series)  will  receive 
no  component  of  the  current  of  frequency  11  if  w'^M  K  =  1,  where 
w  =  27r«.  This  arrangement  affords  a  means  of  totally  suppress- 
ing the  fundamental  or  any  hingle  harmonic  in  a  complex  wave 
form. 

Institution  of  Electbical  Engineers  (Students'  Section). 
— Ttie  annual  dinner  of  the  Students'  Section  will  be  held  at  the 
Trocadero  ou  Saturday,  March  16th,  at  7.30  p.m.  The  President 
of  the  Institution  and  several  members  of  Council  have  signified 
their  intention  of  being  present.  Tickets  (price  6;?.  each)  for 
student  members  and  their  friends  can  be  obtained  from  Mr.  J. 
Mould,  20,  The  Drive,  Golder's  Green,  N.W. 

Royal  Institution. — At  a  general  monthly  meeting  of  the 
members,  the  special  thanks  of  the  members  were  returned  to  Mr. 
J.  C.  Simpson  for  his  present  of  an  original  letter  from  Mr.  Riebau, 
the  bookbinder  to  whom  Faraday  was  apprenticed,  giving  some 
account  of  Faraday's  early  life. 

Society  of  Engineers  (Incorporated). — A  paper  on  "The 
Trolley  Vehicle  System  of  Railless  Traction  "  was  read  recently  by 
Mr.  Henry  C.  Adams,  who  stated  that  the  total  capital  cost  of  the 
system  was  approximately  £3,000  per  mile  of  route,  compared  with 
about  £10,000  per  mile  for  electric  tramways  The  cost  of  the  over- 
head work  might  be  taken  at  from  £1,250  to  £1,500  per  mile.  The 
vehicles  cost  £700  each.  The  cost  of  obtaining  Parliamentary 
powers  might  vary  from  £400  to  £5,000,  dependent  upon  the 
amount  of  opposition.  Reasonable  periods  to  allow  for  repayment 
of  the  cost  of  installation  would  be  :  For  the  Bill,  5  years  ;  vehicles, 
10  to  15  years  ;  overhead  equipment,  20  to  30  years  ;  cables,  40  years. 
The  cost  of  working  was  about  5^d.  per  car-mile.  The  receipts 
depended  entirely  upon  local  conditions  ;  they  varied  abroad  from 
5"6d.  to  10'75d.  per  car-mile  ;  at  Leeds  they  had  been  1075d  and  at 
Bradford  8'2od.per  car-mile,  allot  which  figures  showed  a  handsome 
profit.  Trailer  cars  were  attached  to  the  omnibuses  abroad,  but  it 
was  doubtful  whether  they  would  be  permitted  in  this  country. 
Tire  companies  were  willing  to  maintain  the  tires  ou  trolley  omni- 
buses at  from  Id.  per  car-mile,  dependent  to  some  extent  upon  the 
condition  of  the  roads.  Tires  had  been  run  for  28,000  and  24,000 
miles  respectively  on  trolley  omnibuses  abroad.  Attempts  had  been 
made  to  obtain  payment  for  the  use  of  the  roads,  but,  in  the 
Aberdare  Bill,  both  Houses  of  Parliament  declined  to  insert  a  clause 
requiring  payment. 

Institution  op  Electrical  Engineers  (Western  Local 
Section).— On  Monday  last  the  inaugural  meeting  of  the  new 
Western  Section  was  held  at  the  Merchant  Venturers'  Technical 
College,  Bristol.  There  was  a  good  attendance  of  local  members  of 
the  I.E.E.,  and  the  President,  Mr.  S.  Z.  de  Ferranti,  was  present, 
with  Mr.  J.  E.  Kingsbury  and  Mr.  P.  F.  Rowell  representing 
headquarters.  After  a  brief  welcome  from  Prof.  J  Wertheimer, 
Dean  of  the  Faculty  of  Engineering  of  the  University  of  Bristol, 
on  behalf  of  the  University  authorities,  Mr.  Ferranti  thanked  the 
Faculty,  and  proceeded  to  explain  that  the  success  of  the  existing 
Local  Sections  had  led  to  the  formation  of  the  new  one,  which 
had  been  effected  mainly  by  the  efforts  of  Mr.  W.  A.  Chamen  and 
Mr.  H.  Faraday  Proctor.  The  Western  Section  would  cover 
practically  all  the  We^^t  Country  not  alnady  covered  from  Man- 
che^ter,  Birmingham  and  London,  and  in  view  of  the  great  deve- 
lopments of  the  electrical  industry  in  that  region,  there  ought  to  be 
ample  material  for  discussion  at  the  meetings.  Mr.  Proctor  then 
proposed  that  Mr.  Chamen,  the  first  to  suggest  the  formation  of 
the  Section,  should  be  elected  the  fir.<t  chairman,  and  this 
motion,  seconded  by  Mr.  Sydney  F.  Walker,  was  carried  unani- 
mously, with  acclamation. 

Mr.  Chamen,  having  returned  thanks  for  his  election,  explained 
the  peculiar  difficulties  which  had  been  experienced  in  organising 


the  .Section,  due  to  the  pcattered  area  to  be  dealt  with,  and  the 
fact  thut,  though  thore  were  many  electrical  engineers  in  South 
Wales,  an  unduly  f mall  r'roportion  of  th>-m  were  mfmber-*  of  the 
Institution,  owing  to  the  impohsibility  of  at'ending  meetings,  and 
otherwise  fharine  in  its  benefitH.  He  beli»'ved  that  the  e«tablush- 
ment  of  the  new  Section  would  brinsr  in  many  new  members,  and 
would  thus  be  to  the  advantage  of  the  Institution  as  a  whole.  The 
title  of  '■  Western  Local  .Section "  wa=i  adopted  after  much 
deliberation  as  the  most  appropriate  to  the  circumHtanc^H,  and  the 
meetings  would  be  held  not  only  at  Bristol  and  Cardiff,  bat  also 
at  other  important  towns  if  necessary,  so  a."!  to  meet  the 
needs  of  all. 

Mr.  n.  Fara/lay  Proctor  was  then  unanimously  elected  vice- 
chairman,  and  Mess'-s.  W.  Collins  and  S.  H.  Haslam  were  elected 
joint  hon.  secretaries— the  former  in  Bristol,  the  latter  at  Cardiff  ; 
a  Committee  of  15  members  was  also  appointed,  viz.  :  Messrs.  S.  F. 
Walker,  J.  H.  Bolam.  L.  A.  Hards.  H.  J.  F.  Stewart,  F.  H.  Corson, 
H.  T.  Sulley,  J.  H.  Edwards,  J.  H.  St.  Hill  Mawdsley,  H.  Collinga 
Biphop,  H.  D.  W.  Lewi?,  D.  E.  Roberts,  A.  Sinclair,  R.  Rutherford, 
and  Arthur  Ellis. 

For  the  day  of  meeting,  Monday  was  adopted  pro  torn.,  and  it  was 
proposed  that  the  members  should  dine  together  before  the  meeting. 
The  bylaws  were  referred  to  the  Committee.  Votes  of  thanks 
W'Cre  accorded,  to  the  University  authoritie-*,  who  had  promised  to 
provide  free  accommodation  for  the  Bri9t<jl  meetings,  and  to  the 
South  Wales  Institute  of  Engineers  for  accommodation  at  C^irdiff. 

The  occasion  was  celebrated  by  a  dinner  at  the  Royal  Hotel,  at 
which  about  100  were  present.  After  the  loyal  t-  asts,  Mr  Alderman 
Pearson  proposed  "  The  Insti'ution  of  Electrical  Engineei^," 
expressing  the  gratitude  of  the  Council  of  the  I  ME. A  for  hospi- 
tality in  their  magnificent  building,  and  the  hope  that  the  new  by- 
laws would  provide  more  funds  and  enable  the  Institutioa  to 
continue  the  good  work  it  was  doing.  He  had  known  the  President 
for  20  years,  and  graphically  described  his  fir(>t  meeting  with  him 
at  Deptford,  at  which  he  was  so  impreFsed  with  Mr.  Ferianti'a 
enthusiasm  and  confidence  in  the  future  of  electricity  that  he  had 
never  wavered  in  his  support  of  the  electricity  supply  undertaking 
of  the  Corporation  of  Bristol. 

Mr.  Ferranti  expressed  his  interest  in  Alderman  Pearson's 
reminiscences,  and  desciibed  the  sucessive  changes  which  had 
come  over  the  Inttitution  and  its  proceeoines.  Formerly  there  was 
a  constant  flow  of  new  inventions  and  ideas,  but  nowadays  the 
supply  of  electricity  had  attained  to  a  commonplaie  level  of  re- 
liability ;  it  was,  therefore,  no  longer  practicable  for  the  Institu- 
tion to  maintain  its  position  as  a  purely  scientific  society.  It  should 
look  after  all  things  electrical  and  the  interests  of  all  electrical 
men  :  it  was,  therefore,  necessary  to  broaden  the  basis  of  member- 
f-hip  and  take  in  all  the  people  whose  life-work  was  eleftrical. 
They  must  have  a  very  large  membership  in  order  to  be  very  strong 
and  able  to  help  in  all  electrical  matters.  They  were  celebrating  the 
birth  of  a  new  Section,  a  most  auspicious  occa-ion,  bv  means  of  which 
they  hoped  to  bring  the  Institution  home  to  the  We.<tem  members, 
and  to  increase  the  membership,  and  he  was  pleas^ed  to  have  had 
the  honour  and  privilege  of  assisting  at  the  inception  of  the 
Western  Local  Section. 

Mr.  J  E.  Kingsbury  proposed  "  The  Western  Local  Section," 
which  title  he  said  he  would  supplement  by  the  words  "  Of  the 
Institution  of  Electrical  Engineers"  ;  for  he  wished  to  point  oat 
that  though  the  I.E.E.  began  as  a  society  of  very  fmalt  things, 
its  constitution  had  been  so  wisely  drawn  that  it  had  been  able  to 
cover  the  ever-expanding  field  of  electrical  industry,  and  would 
continue  to  maintain  its  position  in  the  future.  The  science  had 
by  no  means  reached  finality  ;  there  would  be  as  great  develop- 
ments in  the  future  as  in  the  past.  The  Institution  had  one  great 
source  of  strength  that  other  similar  societies  did  not  possess — 
namely,  its  Local  Sections — oa<!h  of  which  should  remember  that 
it  formed  only  a  small  part  of  the  greater  b' dy.  and  should 
thresh  out  its  difficulties  for  the  sake  of  its  fellows.  The  We-tem 
Section,  for  example,  might  well  attack  the  problems 
of  electricity  in  mining,  to  the  advantage  of  all  branches 
of  the  Institution.  Being  a  Western  man  hin:se'f.  he  felt 
great  satisfaction  in  attending  at  the  birth  of  the  Western 
Section,  and  he  had  never  seen  a  more  lusty  (ff^pring  or  a  better  set 
of  officers.  Mr.  Chamen,  in  responding,  first  thanked  the  President 
for  his  presence  at  the  inauguration  of  the  new  Section,  and  then 
explained  the  circumstances  attending  the  choice  of  name,  the  pro- 
posed arrangements  for  meeting  at  various  cen^.e.",  i:c.  He  thanked 
the  members  for  electing  him  as  the  first  chairman,  and  claimed 
their  hearty  co-operation  with  him  in  that  office. 

The  chairman  then  proposed  the  health  of  Mr.  H.  Faraday 
Proctor,  who  had  done  all  the  hard  work  ;  he  referred  to  the  events 
of  two  years  ago,  when  the  mewspapers  censured  their  proceedings, 
but  he  said  that  Mr.  Kingsbury  had  been  with  them  from  the  first, 
and  he  thanked  him  for  his  kindly  interest  in  the  new  Section. 
The  toast  was  accoroed  musical  honours,  and  Mr.  Proctor  responded, 
expressing  his  indebtedness  to  the  hon.  secretaries,  Messrs.  Collins 
and  Haslam,  who  had  worked  very  hard  and  interviewed  most  of 
the  members  within  the  area,  with  most  satisfactory  results.  He 
emphasised  the  difficulties  peculiar  to  the  Section,  as  well  as  the 
importance  of  calling  it  into  existence  for  the  cake  of  both  the 
members  and  the  membership.  Personally  he  attached  greater  value 
to  the  benefit"  of  the  social  side  than  to  the  reading  of  papers. 

Mr.  D.  Roberts  proposed  "'The  Visi'ors."  and  Dr  Wertheimer 
replied.  Mr.  Martin  Price,  s-ecretary  of  the  South  Wales  In.-titute 
of  Engineers,  was  also  to  have  replied,  but  owiig  to  the  vagaries 
of  the  local  train  service  was  unable  to  be  present. 

An  excellent  programme  of  music  and  song  was  interspersed 
with  the  speeches,  and  special  mention  should  be  made  of  the 
accomplished  performance  of  Mr.  F.  Gardner,  a  violin  virtuoso, 
well-known  in  Bristol. 
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On  Wednesday  last  week,  a  lectnre  was  griven  by  Mr.  Charles 
Br'g'ht,  F.R  S.E.,  at  Caxton  Hall,  Westminster,  on  the  subject  of 
"Inter-Imperial  Cable  C'>mnninications  :  A  Non-Party  Question." 
The  lecturer  emphasised  the  impurtance  of  cheap  cable  communi- 
cation betw>'en  all  parts  of  the  Empire,  a**  a  means  of  (i"veU)pingf 
Imjxrial  tnide  and  oiroilatinsr  news.  Evervone  of  the  13  cables 
beivve^'n  the  Uuit>d  Kina"<him  and  Canada  was  t'-day  under 
American  control,  and  this  oflFered  seriotis  possibilities  in  the 
future  ;  provision  should  be  made  for  the  exchange  of  communica- 
tlims  with  Canada  outside  American  influence.  It  was  only  by 
State  aid  and  State  control  that  the  situation  could  be  saved ; 
a  low  tariff  througrhout  the  Empire  could  then  be  established.  A 
universal  penny-a-word  tariff  was  impracticable,  but  he  foreshadowed 
a  common  Imperial  tariff  of  6d.  a  word. 

A])]>oiiitineiit$  Vacant. —  En,2;ineer-iu-charge  for  the 
Sunderland  Corporation  Electricity  Works  (50s.) :  electrical  engineer 
for  the  Newport  Corporation  Electricity  and  Tramways  under- 
taking' (£+00)  ;  fitter-driver  for  the  Cleckheaton  U.D.C.  Electricity 
Works  ;  eng^ineering:  and  mechanical  draugrhtsman  for  the  Stnke-on- 
Trent  Corporation  Electricity  Department  (£104);  full-time 
assistant  in  the  Electro-Chemistry  Department,  Northampton  Poly- 
technic Institute  (£120).     See  our  advertisement  pages  to-day. 

A  Claim  for  "Opeu-Contract"  Work.— On  Wednesday 

last  week,  at  the  Guildhall,  before  Aid.  Sir  V.  Morgan,  Bart.,  an 
action  was  brought  by  F.  E.  Brown,  a  mechanic  lately  employed  by 
Mr.  H.  W  Sullivan,  agaitist  the  latter  in  respect  of  a  claim  for  a  sum 
of  £5  193. 1  Jd  ,  which  was  alleged  to  be  due  to  plaintiff  whilst  in  his 
employ.  The  plaintiff,  who  conducted  his  own  case,  sought  to 
establish  his  claim  on  the  grounds  of  an  alleged  uncondit'onal 
promise  made  to  him  by  Mr.  Sullivan's  late  manager,  alleged  custom 
of  the  trade,  and  usage  in  the  defendant's  factory.  The  defendant 
was  represented  by  Mr.  W.  Shakespeare.  It  transpired,  in  the 
course  of  evidence,  that  the  work  in  dispute  was  to  detailed 
drawings  and  specification,  and  not  experimental  work  ;  never- 
theless, the  plaintiff  contended  that,  on  the  above-mentioned  grounds, 
he  was  entitled  to  be  paid  at  the  rate  of  Is.  an  hour. 

Mr.  Sullivan's  late  manager,  his  present  manager,  and  a  number 
of  his  present  employes,  as  well  as  a  member  of  the  execu- 
tive of  the  Scientific  Instrument-Makers'  Trade  Society,  were 
called  as  witnesses  by  the  plaintiff.  The  late  manager  denied 
the  alleged  promise,  and  the  magistrate  dismissed  the  case  without 
calling  upon  the  defendant  for  evidence,  on  the  ground  of  failure 
to  establish  any  of  the  bases  of  the  plaintiff's  claims.  The 
defendant  waived  the  question  of  costs. 

An  important  principle  was  involved  in  this  case— namely,  that 
an  emploje  should  not  be  able  to  insist  on  special  payments  over 
and  above  the  trade-union  rate  of  wasjes.  unless  his  work  met  with 
the  approval  of  the  employer.  Had  the  plaintiff  succeeded  in 
establishin?  his  case,  it  would  have  constituted  a  precedent  for 
raising  the  wages  above  the  trade-union  limit  on  "open-contract"' 
work,  without  regard  to  the  results  achieved  or  the  length  of  time 
expended  on  the  job. 

Qiiantitativf  Investiffatlons  on  Wireless  TdesTaphy 

over  Long'  Di>tiinces.-  L.  W.  Austin,  writing  in  the  Pliy.sikaUsc/ie 
Zeitsvhiift,  details  the  final  results  of  the  investigati'>n8  uniiertakeu 
in.  1909  and  1910  between  the  Brant  Rock  station  and  the  cruisers 
Birmitigh'im  and  Sulem,  with  a  view  to  ascertaini'g  the  relationship 
between  the  current  strensrth  in  the  receiving  and  transmitting 
aerials  with  various  lone  di^tances  between  the  latter.  On  account 
of  the  indefinite  variations  observed  during  night  trials,  only 
measurements  taken  when  the  whole  distance  traversed  by  signals 
is  under  full  daylight  can  be  given  any  quantitative  importance. 
Even  by  day,  the  absorption  of  aither  waves  varies  greatly  with  the 
season,  and  is  considerably  less  in  winter  than  in  summer. 

Investigations  with  l,G00-m.,  1,500-m.  and  3,75n.m.  waves  con- 
firmed the  result  already  adduced  by  Duddell  and  Taylor,  that  the 
intensity  of  waves  transmitted  oversea  diminishes  in  direct  propor- 
tion to  the  distance.  Observations  were  made  over  various  distances 
up  to  1,000  nauts  between  the  two  cruisers  and  up  to  1,200  nauts 
between  Brant  Rock  and  the  Birmingham.  Apart,  however,  from  the 
decrease  in  intensity  of  reception  with  increasing  distance  of  trans- 
mission, there  was  observed  a  further  absorption  depending  upon 
the  wave-length  employed  and  also  affected  by  the  distance  of  trans- 
mission. It  was  found  that  the  strength  I  of  the  receiving  aerial 
current,  when  transmitting  waves  of  length  I  over  a  distance  <:?  waa 
given  by — 

where  A  and  h  are  constants  determined  by  experiment. 

Further,  taking  into  account  the  heights  /<i,  h^  of  the  sending  and 
rect>ivii'ig  aritennae,  and  <!en«jting  by  I.'*  the  current  in  the  sending 
aerial,  and  by  X  the  wave  length,  the  receiving  aerial  current  I  is 
given  by  :— 
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(i  and  I?  in  amperes  ;  length  in  kilometres). 

Whence  it  appears  that,  .so  long  as  the  resistance  of  the  antenna} 
remains  con-tant,  the  intensity  of  reception  is  directly  proportional 
to  the  product  of  the  hi  i{<hts  of  the  aerials,  and  inversely  propor- 
tional to  the  wave  length. 

Social  Events, — The   Sixth   Annual   Staff  Ball  of  the 

Electric  and  Ordnance  Accessories  Co.,  Ltd.,  took  place  on  Friday 
last  at  the  Imperial  Hotel,  Birmingham.  Some  120  members  of 
the  staff  were  present,  with    their  wives,  sisters  and  other   friends. 


and  an  enjoyable  time  was  spent  from  8  p.m.  until  2  a.m.  Every- 
body  was  grateful  to  the  M.C.  (Mr.  W.  H.  Waller)  and  stewards 
(Messrs.  W.  Corrie  and  C.  Brittlebank)  for  the  able  manner  in  which 
they  performed  their  duties.  The  ball  is  stated  to  have  been  the 
most  successful  ever  held  by  the  t-taff. 

On  Saturday,  2nd  inst.,  the  second  annual  dinner  and  smoking 
concert  of  the  London  Electric  Power  House,  Lot's  Road,  Sick 
Benefit  Club  was  held  in  the  Pier  Hotel,  Chelsea,  a  lare-e  number 
being  present  undpr  the  chairmanship  of  Mr.  J.  W.  Towle,  the 
chief  engineer  ;  Mr.  J.  H.  Millen,  station  superintendent  ;  and  Mr. 
P.  R.  Wray,  sub-station  superintendent,  were  also  present.  After 
the  loyal  toasts  were  given,  the  success  of  the  club  was  proposed 
by  leading  stoker  O'Keefe,  and  seconded  by  Mr.  O'Reilly,  who  spoke 
of  the  past  and  present  success  of  the  club.  A  successful  musical 
programme  was  given  by  the  employes,  helped  by  outside  artistes, 
under  the  management  of  Mr.  Bert  Folgate.  A  few  words  of 
thanks  to  the  chairman  for  his  support  by  Mr.  J.  Gough,  of  the 
boiler  house,  closed  the  proceedings. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers^  whether  connected  with  the 
teehnieal  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials^  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central    Station    Officials. — The    Electricity  Supply 

Committee  of  the  Stoke-on-Trent  T.C.  has  granted  the  following 
increases  of  salary  : — Mr.  C.  H.  Yea  man.  Borough  electrical 
engineer,  from  £500  to  £700  maximum,  by  £.50  per  annum  ; 
Mr.  H.  W.  Edwards,  resident  entrineer  at  Burslem,  from  £180  to 
£185  ;  Mr.  W.  A.  Turnbull,  resident  assistant  engineer  at  Stoke, 
from  £180  to  £185  ;  Mr.  S.  G.  Marston,  mains  superintendent  at 
Hanley,  from  £140  to  £145  ;  Mr.  D.  C.  Redfern,  mains  superin- 
tendent at  Stoke,  from  £130  to  £135,  subject  to  acting  as  mains 
superintendent  in  the  Longton  and  Fenton  areas.  Increases  have 
also  been  granted  to  numerous  subordinate  members  of  the  staff. 

Mr.  J.  E.  Stamp  has  been  appointed  a  temporary  assistant  at  the 
Bariow  Corporation  electricity  works. 

Mr.  Geo.  Ollieh,  of  the  Blackpool  Electricity  Works,  has  been 
appointed  assis'ant  electrical  engineer,  by  the  Bispham-with- 
Norhreck  U.D.C. 

The  Elland  U.D.C.  has  appointed  Mr.  W.  C.  Knowlep,  assistant 
engineer  at  the  Cleckheaton  Electricity  Works,  as  electrical 
engineer,  at  a  salary  of  £150  per  annum.  There  were  180  appli- 
cants. 

On  leaving  to  become  chief  assistant  electrical  engineer  at 
Erith,  Mr.  R.  H.  Mayne  has  been  presented  by  the  electricity 
staff  at  St.  Helens,  with  a  dispatch  case  and  a  number  of  tech- 
nical books. 

The  Derby  T.C.  has  appointed  Mr.  G.  Darden,  as  assistant 
mains  superintendent. 

On  Thursday  last  week  at  the  St  Helens  Corporation  electric 
power  station,  Mr.  F.  J.  Helsby  was  presented  with  a  suit,  ca^e, 
on  the  occasion  of  his  leaving  to  take  up  the  position  of  chief  clerk 
at  the  Wrexham  electricity  works. 

On  Wednesday  evening,  March  6th,  Mr.  M.  R.  McCkacken, 
assistant  shift  engineer  of  the  Lot's  Road  power  house,  was  pre- 
sented by  Mr.  J.  W.  Towle,  chief  engineer,  on  behalf  of  the 
operating  staff,  with  a  silver-plated  tea  service  and  tray  on  the 
occasion  of  his  marriage. 

Tramway  Officials. — Mr.  N.  J.  Young,  of  the  Bristol 

Tramways  and  Carriage  Co.,  Ltd.,  who  has  been  appointed  manager 
to  the  Newport  (Mon.)  Tramways  and  Electricity  Undertakings, 
has  been  presented  by  his  colleagues  with  a  silver  fish  service. 

General. — At  a  meeting  of  the  Senate  of  the  University 
of  London  recently,  Mr.  E.  Kilburn  Scott  was  officially  recognised 
as  a  teacher  of  Electrical  Engineering  at  University  College  for 
students  proceeding  to  the  B.Sc.  degree.  Mr.  Scott  had  already 
been  "  recogni-ed  "  by  the  University  for  Electrical  Design  at  the 
NorthaiT^.pton  Institute,  London,  where  he  has  been  on  the  teaching 
staff  since  1898,  except  for  four  years  spent  at  the  University  of 
Sydney.  Mr.  Kilburn  Scott  has  also  given  special  courses  of 
lectures  this  session  at  Finsbury  Technical  College  and  the  Poly- 
technic, Regent  Street. 

Mr.  G.  F.  Metzger  announces  that  he  has  changed  his  address 
from  Manchester  to  Shepherdswell,  near  Dover,  and  all  communi- 
cations-should be  addressed  there  until  further  notice. 

Mr.  H.  J.  Alexander,  who  has  held  the  position  of  chief  rate 
fixer  at  the  Electric  and  Ordnance  Co.'s  works  alt  Aston  for  the 
past  10  years,  has  just  left  in  order  to  take  up  an  important  posi- 
tion in  Manchester.  His  colleagues,  in  order  to  show  their  appre- 
ciation of  his  abilities,  both  in  the  works  and  outside,  organised  a 
smokinff  concert  at  the  Central  Restaurant,  Corporation  Street, 
Birmingham,  on  the  evening  of  March  Ist,  and  during  an  interval 
in  the  programme  they  presented  him  with  a  gold  half-hunter, 
suitably  inscribed.  A  good  muster  of  his  friends  both  past 
and  present  were  in  attendance,  and  in  making  the  presentation 
the  chairman  wished  him  every  success  in  his  new  sphere.  The 
programme  was  an  extremely  good  one ;  especially  do  we  understand 
that  to  have  been  the  case  regarding  one  turn  given  by  a  member 
of  the  motor  design  staff,  which  consisted  of  topical  allusions  to 
idiosyncrasies  to  be  noticed  in  the  E.  and  0.  A.  Works. 
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We  understand  that  Mb.  O.swald  Dewey,  who  has  bt-en  with  the 
Rfason  Mannfacturinp  Co.,  Ltd.,  for  the  last  six  yfarn,  it*  joinirjf 
the  Isarid-Zaehlerwerke,  of  Mlinohen.  as  their  Pbh  b  enpinrer  tor  the 
BritiHh  Iblea.  Prior  to  joininfj  the  R^-aFon  Co.,  Mr.  Dewey  held  the 
popition  of  chief  ealennan  in  the  meter  department  of  M»»8rB. 
Ferronti.  Ltd.,  nclllnwood. 

The  fcubjert  of  a  ^ket<  h  under  "Men  of  the  Day,"  m  Mnyfair 
(Frbruary  29th)  is  Mr.  Gkokge  Balkouk,  of  Balfour,  Beatty  4:  Co., 
Ltd.,  who  is  interested  in  varic'UB  electrical  enterprisep.  and  has 
fipured  in  rec^nt  years  in  the  world  of  politics.  Mr  Balfour  is 
only  40  years  of  age.  He  was  an  assiptant  in  the  Edinburgh  Corpora- 
tion electricity  works  at  the  time  of  their  opening  some  17  years 
ago,  and  since  then  he  has  had  experience  of  power  station,  tramway 
and  other  electrical  and  financial  affairs. 

Obituary. — Colonel   G.   E.  Goubaud. — The  death  of 

Col.  Gouraud,  which  we  recorded  in  our  last  issue,  removes  from 
the  scene  one  of  the  pioneers  of  electrical  enterprise.  His  connec- 
tion with  the  introduction  of  the  phonograph  and  his  association 
with  the  "Emperor  of  the  Sahara"  have  been  referred  to  in  the 
obituary  notices  published  in  our  daily  contemporaries,  but  Colonel 
Gouraud's  memory  requires  that  his  work  in  connection  with  the 
telephone  and  the  electric  light  should  be  recalled.  He  was  the 
London  representative  of  the  Mercantile  Trust  Co.,  of  New  York, 
when  the  telephone  was  first  heard  of.  Having  previously  some 
relations  with  Edison  in  connection  with  automatic  telegraphs,  he 
obtained  an  interest  in  his  European  telephone  rights  and  carried 
on  the  active  n)anagement  of  the  business.  He  formed  the  Edison 
Telephone  Co.  in  London,  and  the  first  exchange  on  the  Edison 
system  was  in  his  office,  whi<"h  was  alf-o  the  Mecca  of  the  repre- 
sentatives of  the  Press  seeking  information  regarding  the  new 
system  of  distribution  and  sub-division  of  the  electric  light 
which  was  to  revolutionise  the  world's  lighting.  There  were  not 
wanting  critics  who  suggested  that  the  trans-Atlantic  telegrams 
had  a  Stock  Exchange  purpose,  for  the  fall  in  gas  shares  was 
serious.  But  such  suggestions  were  entirely  unfounded.  The 
telephone  enterprise  had  been  launched  when  the  '  perfected 
phonograph  "  was  introduced.  The  interest  in  this  was  great,  and 
there  would  have  been  no  difficulty  in  enlisting  considerable 
public  capital  in  it,  but  the  formation  of  a  company  for  its  com- 
mercial exploitation  was  delayed.  Social  success  was  a  great  aim 
of  the  Colonel,  and  the  phonograph  was  used  to  that  end  until 
public  interest  was  on  the  wane.  Invitations  were  issued  to 
"  At  Homes  "  "to  meet  Mr.  Edison,"  which  meant  to  hear  Mr. 
Edison's  voice  on  the  phonograph.  Colonel  Gouraud  was  one  of 
the  "Celebrities  at  Home"  of  The  World  (October  17th,  1888). 
In  the  well-known  style  of  those  articles,  the  Colonel's  house, 
horses  and  ambitions  are  set  forth  : — "On  the  crest  of  Beulah  Hill, 
midway  between  the  Crystal  Palace  and  Streatham  Common,  you 
come  soniewhat  abruptly  on  an  archway  of  moulded  terra-cotta. 
The  letter  G  is  interwoven  with  a  sabre,  a  pen  and  flashes  of 
lightning,  on  a  shield  in  the  centre  of  the  pediment,  and  through 
the  gate  of  hammered  ironwork  you  catch  a  glimpse  of  a  view  of 

surpassing     beauty If    he   had    only    known    of    your 

visit,  telephone  and  phonograph,  the  fastest  going  tandem  in 
England,  would  have  brought  you  from  Heme  Hill  in  less  than 
half  the  time  it  took  the  train  to  reach  the  High  Level  Station. 
....  When  the  exigencies  of  business  caused  his  sojourn  in 
England  to  be  indefinitely  prolong*  d,  he  pitched  his  tent  on  Beulah 
Hill,  resolved  to  send  his  sons  to  Harrow,  and  settled  down  quietly 
to  the  full  enjoyment  of  English  life."  But  "Little  Menlo  "  was, 
in'  later  years,  to  have  other  occupants,  for  the  enthusiasm  and  other 
admirable  qualifications  which  were  of  great  advantage  in  the  in- 
ception of  an  enterprise  did  not  enable  him  to  work  with  others  to 
its  successful  accomplishment.  He  was  a  man  of  kindly  thought 
and  good  ideas  which  could,  with  advantape,  be  left  to  others  to 
carry  out.  But  the  enthusiast  and  the  vi.sionnaire  sometimes  find  it 
diflScult  to  keep  in  touch  with  practical  questions,  and  before  long 
he  ceased  to  be  connected  with  the  valuable  enterprises  which  he 
helped  to  start.  His  connection  with  M.  Lebaudy  as  Postmaster- 
General,  or  some  such  oflBce,  of  the  Empire  of  Sahara,  is  to  be 
regretted,  but  may  be  charitably  considered  as  a  development  of 
some  mental  bias  which  found  early  expression  in  his  use  of  the 
phonograph  for  the  purpose  of  social  success.  The  device  over  the 
Beulah  Hill  gabway  was  characteristic  of  the  man.  The"G" 
was  necessarily  the  centrepiece  ;  of  the  sabre  and  his  right  to  wear 
it  he  was  proud  ;  of  the  pen  he  could  make  good  use.  and  flashes  of 
lightning  were  by  no  means  infrequent.  Though  much  misunder- 
stood by  his  contemporaries,  he  was  a  pioneer  who  did  some  good 
and  useful  work,  and  amongst  his  early  associates  there  are  those 
who  acknowledge  indebtedness  to  him  for  beneficial  influence,  and 
of  him  retain  kindly  memories. 


NEW    COMPANIES    KEQISTERED. 


John  C.  Fuller  &  Son,  Ltd.  (120,663).— This  company  was 
registered  on  Febiuary  a9tb,  with  a  capital  of  i'lO.COO  in  £1  sharep,  to  take 
over  the  busines-s  of  an  eW  ct^  icai  and  g<  ne'  al  ergnt  er.  recently  carried  on  by 
G  Fuller  as  "  John  C.  Fuller  &  K.  ii,"  at  \\  ocdJand  Works,  W  iok  hoad,  O  d 
Ford,  E.,  and  toi-dopt  anagrecminl  wiih  6.  fuller.  Ihe  tubscribers  (wiih 
one  share  each)  are:— (•.  l-ui^er.  Elm  Croft,  hutt  n,  ts.-ex,  eieitrunl 
engine,  r  ;  G.  J.  A.  tul  er,  Badweil  Couage,  Dray<oi  1  o»d,  v  »,  siead,  Kfcfeei, 
electriCHl  engineer.  Private  company.  The  number  of  diiectors  ib  not  to  be 
less  than  two  or  more  than  seven ;  the  first  a.e  G.  Fuller,  O.  J.  A.  Fuller  and 
L.  Fuller;  qualification,  il.OOO ;  remuneration  of  chairman,  ^61,000  per 
annum  :  of  others,  £340  each  per  annum.  Registered  by  Tarry,  bherlock  and 
King,  17,  Serjeant's  Inn,  E.G. 


Fletcher's  Electric  Fittings,  Ltd.  ri20..5U").— Thu  company 

wag  reKikiered  on  F.  bruary  27ih,  with  a  capital  of  £1.000  in  £1  shares,  to  take 
over  the  bui-inees  of  an  art  metal  worker  a'  d  gmn  aid  electric  fittings  mana- 
facturer,  lately  carried  on  by  E  F  letrber  at  5U.  K>-y  Hill,  birmingbam.  The 
BubttrriberH  (»iih  five  (.harts  each)  are  :- E.  Fletcher,  124,  Hamp>tead  Road, 
HhndhWf.rih,  hirnimghoru.  nianiif«ctu"er ;  A.  K  Page,  .*<©.  Wr»<lHeid  Koad, 
Kings  HfcHtb,  Biiniiigh«rn,  manufacturer;  8.  E.  Hiil,  41,  Camb'idge  Boad, 
King's  Heath,  Biicnn  gham,  n^anuf^cturer.  Private  ciiripanr.  The  numb«r 
of  dirertois  is  n<)l  tc  b»- nir.re  ihan  five ;  the  firi-taie  K.  Fief  her,  A.  R.  Page, 
and  S.  E.  Hill;  qnaliflcaii'in  five  shares.  P.egiaieied  by  Jotdao  t  Sons,  Ltd., 
116-117.  Chancery  Lane,  W.C. 

Titan  Lift  Co.,  Ltd.  fl20.40.'0.— This  company  wa«  regnstered 

on  F>  brua>y  2lBt,  with  a  capital  of  £2,000  in  £1  shares,  to  carrr  on  the  business 
of  niRnufaciur-  rs  tf  lifts,  hoisting  appliances  and  electric  macbnea,  electrical 
engineers  ai.d  coniractors,  and  to  acquire  the  basiuess  (f  the  T>tan  Lift  and 
Electric  Co.  in  London,  and  to  adopt  agreements  ll»  with  the  Titan  Co.,  Ltd., 
of  Copenhagen,  and  (2)  with  B.  Seltiy.  The  subscribers  (with  one  share  each) 
are:— B.  8elby,  18,  Brornpton  Square,  8.W.,  gentleman  ;  A.  J.  Owen,  aOn,  Calo 
Road,  Claphsm,  8. W.,  clerk.  Private  company.  Tne  number  of  airectors  ia 
not  to  be  more  than  five  ;  R.  BeU'j  is  the  sole  managing  director  ;  qualification, 
£1.    Registered  office,  18,  Bed  Lion  Street,  Holboni,  W.C. 

Electric  Speller,  Ltd.  (120,44»).— This  company  wae  regihtered 
on  February  2:^td,  with  a  capital  of  £6.000  in  £1  shares,  to  carry  on  the  bosi- 
ness  of  manufacturers  of  automatic  and  other  apparatus  for  displaying  adver- 
tisements or  other  irfoimation,  Ac,  and  to  adopt  an  agreement  with  H.  Ta« 
and  A.  Cohen.  The  subscribers  (with  one  share  each;  are  :—H.  las,  Albion 
House.  New  Oxford  Street,  W.C,  inventor;  A.  Cohen,  6a,  Maddox  Street, 
Regent  Street,  W..  gentleman.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  two  or  more  than  six;  the  first  are  H.  Tas  and  A. 
Ci  hen  ;  qualification,  250  tha  es  ;  rtmuneration,  £50  each  per  annum  (chair- 
man £75).  »nd  5  per  cent,  of  the  net  profits,  free  of  Income-tax.  Registered 
office,  5,  Robert  btreet,  Adelphi,  W.C. 

A.  T.  Speedometer  Co.,  Ltd.  (120,406).— This  company  was 
registered  on  Ft  bi  usrj  22nd,  with  a  capital  of  £1,200  in  £1  shares,  to  carry  on 
the  business  of  electrical  and  mechsnical  engineers,  manufacturers  of  and  d-aler« 
in  mechanical  apparatus  of  all  kii  ds,  (to.,  to  af  quirs  the  bus  ness  carried  on  by 
V.  Korting,  P.  Bufer  and  G.  Bensch,  at  140,  Long  Acre,  W.C,  as  the  A.  T. 
Speedometer  Co.  1  he  subscribers  (with  one  thare  each)  are :— T.  F.  Bowman, 
62,  London  Wall,  E.C,  solicitor;  S.  A.  Sharpe,  62.  London  Wall,  E.C  cashier. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  seven;  the  first  are  V.  Korting,  G.  Bensch  and  P.  Bufer  ;  H.  Kcflol  and 
M.  Brocke  are  the  managers  :  remuneration  as  fixed  by  the  company.  Begis- 
tered  office,  140,  Long  Acre,  W.C. 

Imeson,  Finch  &  Co.  (1912),  Ltd.  (1 20.4 .-)7).— This  company 

was  registered  on  Febiuary  23rd,  with  a  capital  of  £5,0C0  in  £1  shares,  to  take 
over  the  business  of  electrical,  mechanical,  tramway  and  general  engineers, 
lately  carried  on  by  Ime^OD,  Finch  iS  Co  Ltd.,  at  StO'-ktnn  on-Tees.  The 
subsciibers  (with  one  share  iach)are: — C.  A.  Brentnall,  30,  Southfleld  Boad, 
Middleshrough,  merchant:  W.  Anderson,  45.  Kensington  Boad,  Middles- 
brough, secretary  ;  F.  Smith.  140,  Portland  Street,  Middlesbrough,  accountant. 
Private  compnny.  The  number  of  directors  is  mt  to  be  less  than  two  or  more 
than  five;  the  first  are  J.  W.  Brown  and  C.  A.  Brentnall.  Begistered  by 
Jordan  &  Sons,  Ltd.,  llC-117,  Chancery  Lan6,  W.C. 

C.  J.  Thlirsfleld  &  Co.,  Ltd.  (120.493).— This  company  was 
registfjed  on  Febiuaiy  26ih,  with  a  capital  of  £7,000  in  £1  shares,  to  take  over 
the  business  of  designe>s  and  manufacturers  of  electiic  light  fittings,  metal 
woikers  and  foundeis  catrit  d  on  at  Cecil  Works,  Clement  Street,  Birmingham, 
as  •'  C.  J.  Thur-field  &  Co.,"  and  to  adr  pt  an  agreement  with  C  J.  Thurs-field. 
The  Bub'C'ibers  (with  one  share  each)  are:-C.  J.  Thurtfield,  The  Mjnd, 
Alvechurch,  Worcester,  manufacturer  ;  A.  Bhirlaw,  139,  Cannon  Street,  E.C, 
manufacturer.  Private  company;  the  number  of  directors  is  not  to  be  leas 
than  two  or  more  than  five;  the  first  are  C  J.  Ihursfield  and  A.  Shirlaw. 
Begistered  office,  Cecil  Works,  42,  Clement  Street,  Birmingham. 

M.  R.   W.   Syndicate,    Ltd.   (120,36.5)— This   company    was 

registered  on  February  20tb,  with  a  capital  of  £2,000  in  £1  shares,  to  carry  on 
the  business  of  manufacturers  of,  and  dealers  in,  oil  combustion,  gas  and  elec- 
trical motors,  dynamos,  cycles,  &c.  The  subscribers  (with  one  share  each) 
are  :—F.  Allen,  16,  Eastcheap,  E.C,  solicitor  ;  J.  Allen,  16,  Eastcheap,  E.C, 
solicitor.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five  ;  the  subscribers  are  to  appoint  the  first  ;  remuneration 
as  fixed  by  the  company.     Registered  office  :  S6,  Cannon  Street,  E.C. 

Modern     Kitchens,    Ltd.    (12O..503).^This    company     was 

registeied  on  February  2Gth,  with  a  capital  of  £1,000  in  £1  shares,  to  develop 
and  turn  to  account  the  inventions  of  A.  F.  Berry  in  connection  with  elec- 
trical heating  and  cooking.  The  subscribers  (with  one  share  each)  are  : — R. 
Dand.  34,  Norfolk  Street,  W.C,  secretaiy  ;  W.  S.  Mason,  105,  Everhot  Road, 
Stroud  Green,  N.,  clerk.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  five  ;  the  subs^cribers  are  to  appoint  the  first. 
Registered  by  W.  O.  Vizard,  10,  Norfolk  Street,  Strand,  W.C, 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


J.  Marse  &  Co.,  Ltd. — P»rticn]ars  of  £r>00  second  debentures, 
created  February  Oih,  1912,  filed  pursuant  to  Sec.  93  (3i  of  the  Coiupanies' 
(Cousol  daiion)  Act,  1908,  the  whole  amount  beirg  now  issued.  Property 
charged  :  The  company's  undertaking  aLd  property,  present  and  future, 
inclcding  uncallad  capital.    No  trustees. 

Ozonair,  Ltd.  (84,770).— Return  dated  January  1st,  filed 
January  9th,  1913.  Capital,  £2u,0O0  in  10,000  preference,  4,900  ordinary  and 
5,000  "B"  and  100  founders'  shares  of  £1  each.  5,000  preference,  4,900 
ordinary,  6,000  ''  H  "  and  ICO  fouuders'  shares  taken  up.  £14,910  paid  on  the 
preference,  ordinary  and  "B,"  £100  tonsidertd  as  paid  on  the  founders'. 
Mortgages  and  charges  :  Nil.  (Original  capital,  £5,C0o  in  4,9C0  ordinary  and 
100  founders' shares  of  £1  each.  Increased  to  £10,000  in  April,  1909,  and  to 
present  amount  in  April,  1911.) 

Liverpool  Electric  Cable  Co.,  Ltd.  (71,099).- Return  dated 

January  4ih,  filed  January  15(h,  1912.  Capital,  £10,000  in  £  I  shares.  All  shares 
taf:en  up.  £7,833  pa:d.  £2,167  consideted  as  paid.  Mortgages  and  charges  ; 
Nil. 

Costa  Rica  Electric  Light  and  Traction  Co.,  Ltd.  (n6,447).— 

Return  dated  .lai  uaiy  3rd,  fiUd  Jauua  y  llih,  1912.  CspitHi  £  ^O.il'UinXl 
shares.  All  sbHies  t><ke>  up.  £7  puid.  £l'.^9,9b3  ctubideitd  as  paid. 
Mortgages  and  chaiges  :  £271,050. 

Spagnoletti,  Ltd.  (94,447).— Return  ^attd  Januaiy  IStb,  1912. 
Capital,  £20,000  ill  £1  tbarts  ;  12,.%2  ihares  taken  up  ;  £2,'i07  (aid  ;  £b,645  con- 
sidered as  paid.     Mortgages  and  charges  :  £12,500. 
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Blackpool,  St.  Anne  s  and  lij-lham  Tramways  Co.,    Ltd. 

(69,184t.- Htxnrn  duted  Doci  niber  25th.  1911,  filpd  FetmmiT  10th,  1913. 
CapiUl  fia.'i.no*!  in  60,00)  preference  sha'es  of  18s.  each,  and  99,900  ordinary 
and  IflO  ninnag'tnent  shares  of  IS*,  each.  All  shares  t»ken  up.  iE72,0()0  paid 
in  rash.  ^'6:),000  considered  as  paid  on  65,000  shares.  MottgageB  and  charges  : 
£165,00(1. 

Aliiiinninm  forporatlon,  Ltd.   (10(>  420.— Tm-^t  Hpf-d  dat^d 

F^-bi-nHrv  lUlh,  1012  lKUpplement>«l  totru-t  deed  dated  Mny  '8ih,  190.  SPcnrinR 
jE.'ii'tXXIm' rtKace  df-hen'ure  s  ooki.  charged  on  rights  «ftpctii)K  and  VHrions 
lai'd''  in  Oar  lavoi  shire.  Trustees:  Loudon  Qeueral  Investment  Trust,  Ltd., 
12,  Moorgate  street,  K.C. 

Tel»*pllone  Co.  of  Fgypt,  Ltd.  (17.S24').— A  memorandum  of 
satisfaction  to  thn  extent  o(  i'2,v00  on  February  14th,  1912,  of  trust 
deed  dated  ,Tuly  27th.  1904,  and  three  supplemental  deeds  of  acknowledgment, 
securing  £200,000  debenture  stock,  has  been  filed. 

Kilowatt  Publishing  Co.,  Ltd.  (90,71.5).— I<»sue  on  February 
15th,  1912.  of  £400  .debentures,  part  of  a  series  of  which  particulars  have 
already  been  tiled. 

Electromobile  Co.,  Ltd.— Ipsur  on  February  Ifith,  1912,  of 
JC162  15s.  debentures,  part  of  a  series  of  which  particulars  have  already  been 
filed. 

Anfflo-Norwpgian  Aliiminiiini  Co.,  Ltd.  (92.8.^0).— Particulars 

of  £25.000  debentures,  created  by  resolutions  of  December  18th,  1911,  and 
January  15th.  1912,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Consolida- 
tion) Act,  1908,  the  amount  of  the  present  issue  being  £100.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future.    No  trustees. 

Metalite,  Ltd.  (110,919).— Debenture  dated  February  l.'ith,  1912, 
to  secure  £2.713  4s.,  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  Holder :  W.  P.  Oulton,  9  and  10, 
Pancras  Lane,  E.C. 

EWtrical    Installations,   ltd.  (91, 050).— A  memorandum  of 

satisfaction  to  tho  extent  of  £50  on  February  26th,  1912,  of  debentures  dated 
December  5th,  1906,  securing  £1,500,  has  been  filed. 

La  Plata  Electric   Tramways  Co.,   Ltd.  (101.431).— Trust 

deed  dated  Janua'ySist,  1912  (8uppl<  mental  t"  trust  deed  dated  May  26th, 
19091,  to  secure  £7i').000  5  per  cent,  first  mortgage  debenture  stock,  ranking 
pa'i  pa«su  wiih  £30.000  similar  stock  created  by  principal  deed.  Property 
charged  :  Concessions,  lands,  tramways,  building-)  and  hereditaments,  and  the 
company's  undertaking  and  property,  present  and  future,  including  uncalled 
capital.  Trustees :  River  Plate  Trust  Loan  and  Agency  Co.,  Ltd.,  52,  Moor- 
gate  Street,  E.C. 

Electrical  Advertising:  Co.,  Ltd.— Debenture  dated  February 

14th,  1912,  to  secure  £700,  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  Holder  :  C.  F.  Kennedy,  13 
and  14,  Abchuroh  Lane,  E.C. 

Newtons,  Ltd.  (48,9.36).— Mortpag^e  or  charge  dated  January 
16th,  but  not  actually  executed  until  Febroarv  13ih.  1912,  as  verified  by  Statu- 
tory Declaration,  to  secure  £1,000.  Property  chargf  d  :  Prpeho  d  land  and 
buiidinesin  Hprbert  Street  and  Cyril  Street,  howbart^'n,  T  aunton,  with  flxt  d 
plant  ani  mat-hinery  Holders:  A,  K.Newton,  Cutsey,  near  Taunton  ;  H.  N. 
Hi.kley  Tauuton ;  and  L.  G.  Gaunter,  Trentishoe  Mansions,  Charing  Cross 
Road,  W.C. 

Balcliin,  Soliulz  &  Co.,  Ltd.  (98,799) —Debenture  dated 
Febiuary  12i,h,  1912,  to  secure  £500,  charged  on  the  company's  undertaking 
and  pi  operty,  present  and  future,  including  uncalled  capital.  Holder:  H.J. 
Hayward,  6,  Argyle  Place,  W. 

Pontelec  Welding  Patents,  Ltd.(107,9S.'5).— Issue  on  February 
23rd,  1912,  of  £200  debentures,  part  of  a  series  of  which  particulars  have 
already  been  filed. 


CITY    NOTES. 


Financial  Transactions  on  the  Continent. 

The  share  capital  of  the  EleUrizifats  Gp-selhchaft  torm  H.  Poege, 
of  Chemmtz,  is  to  be  raised  to  £175,000  by  the  if  sue  of  new  shares 
of  £50,000.  The  new  i-hares  have  been  taken  over  by  the  Dresden 
Bank  at  the  price  of  110  per  cent. 

The  EMdro  Trtvhand  Bank,  which  was  jointly  formed  by  the 
A.E.G.  and  the-  Siemens  &  Halske  Co.,  is  now  being-  brought  into 
actual  existence  with  a  share  capital  of  £1,500,000,  and  is  to  be 
domiciled  at  Hamburg.  The  first  transaction  of  this  financing 
institution  relates  to  the  Hamburg-  Elevated  Railway,  the  principal 
section  of  which  will  be  opened  for  traffic  at  the  beginning  of 
March. 

The  recent  extraordinary  general  meeting  of  the  EleUrizifats 
Geselhchaft  vorm  Schvchert  4*  Co.,  of  Kio-einberg,  sanctioned  the 
proposed  increase  in  the  share  capital  of  £500,0('o  to  £3,500,000. 
The  proc^-eds  of  the  issue  are  partly  intended  to  meet  the  company's 
half-share  in  the  loan  of  £1,000,000  recently  deci^led  upon  by  the 
two  proprietary  com[)anies  in  the  Siemens-Schuckert  Works,  and 
partly  to  meet  the  money  requirements  which  have  arisen  in  con- 
nection with  other  undertakings  of  the  Nuremberg  company.  A 
banking  syndicate,  headed  by  the  Vereinsbank,  of  Munich,  has 
agreed  to  take  over  the  new  shares  at  the  price  of  131  percent.,  and 
will,  in  due  course,  offer  them  to  the  shareholders  in  the  Schuckert 
Co.  at  140  per  cent. 

Tlie  DeutHch-Vpberseeisclie  Elektrizitafs  GexelhchaJ't  CGerman 
Trawsmnri'm  Electricity  Co.),  whose  expansion  of  capital  in  recent 
years  has  been  considerable,  has  just  passed  a  resolution  to  make  a 
fresh  issue  of  £1  000,000  in  new  shares,  thus  increasing  the  share 
capital  to  £6,000,000.  It  is  intended  to  apply  the  proceeds  chiefly 
to  meeting  the  current  year's  monetary  nquirements  in  connection 
with  the  large  extensior-s  of  the  supply  works  in  Buenos  Ayres, 
which  are  needed  for  satisfying  the  n)u<  h  grt'aler  dtmands  for 
public  lighting  and  for  the  underground  railways.  The  shares  are 
to  be  offered  to  existing  shareholders  at  the  price  of  130  per  cent. 
The  d.velopment  of  the  share  capital  is  shown  by  the  fa<'.r.  that  it 
was  raided  from  £1,800.000  to  £3,CO(iOOO  in  ISiOti,  to  £4,000.000  in 
1909,  £4,500,000  in  1910,  and  to  £5,000,000  at  the  beginning  of 
1911.     Tn  addition,   the  loan  capital  ampunta  to   £4,250,000.  ..at 


present,  the  undertaking  representing  one  of  the  largest  German 
investments  abroad. 

The  Deutsche  Bank  announces  that  the  directors  of  the 
St.  Peter.fhiirg  Electric  Lighting  Co.,  of  1886,  have  decided  to 
increase  the  share  capital  rom". SO. 000,000  to  40.000.000  roubles, 
by  the  emission  of  10,<'(  0,000  roubles  of  new  ordinary  shares.  In 
addition  to  providing  for  the  extinotion  of  floating  liabilities,  the 
money  to  be  raisid  will  l>e  dfvoteii  to  extensions  of  the  supply 
works  in  St.  Petersburg,  Moscow,  and  Lodz.  It  is  denied  that  the 
company  intends  to  become  financially  interested  in  new  supply 
works  in  Moscow  for  which  a  Belgian  company  is  endeavouring  to 
raise  capital  in  Belgium  and  France,  and  for  which  the  Moscow 
city  council  granted  a  concession  a  few  months  ago. 

The  Bank  fUr  Elektrisclie  Unterneliniuvgen,  of  Zurich,  which  is 
associated  with  the  A.E.G.,  of  Berlin,  is  making  a  fresTi  issue  of 
4i  per  cent,  bonds  amounting  to  £400,000.  The  repayment  of  the 
loan  is  to  take  place  at  the  nominal  value  as  from  July  1st,  1926, 
although  the  right  is  reserved  of  giving  notice  of  total  redemption 
in  July,  1921.  As  in  the  case  of  previous  loans,  so  in  the  present 
instance  is  no  special  guarantee  given  to  the  bonds,  although  the 
bank  undertakes  not  to  raise  any  other  loans  with  special  security 
before  the  whole  of  this  loan  is  repaid.  The  share  capital  of  the 
bank  amounts  to  £2,400,000,  and  the  total  bond  issues,  inclusive  of 
the  new  loan,  represent  £2,480,000.  The  dividends  paid  in  the  past 
four  years  have  been  uniformly  at  the  rate  of  10  per  cent. 


Committee    have 


Stock     Exchange    Notices. — The 

appointed  special  settling  days  as  under  : — 

Thursday,  March  Slst— Huston,  Proctor  &  Co.,  Ltd.— Further  issue  of 
15,000  ordinary  shirts  of  £10  each,  fully  paid  iNos  3.5,001  to  60,000). 

1-ridaj,  Maich  22nd.— Diyden  Tinjber  »nrt  Power  Co  .  Ltd  —Fully-paid  scrip 
for  £164,300  6  per  cent  first  ini>)tgage  i-inking  fund  gold  b'  nds. 

Marconi  Wireless  Telegraph  Co.  of  Canada,  Ltd.— 1,000,000  shares  of  $5  each, 
fully  paid. 

Applications  have  been  made  to  the  Committee  to  appoint  a 
special  settling  day  in  and  to  grant  a  quotation  to  : — 

Compania  de  Electricidad  de  la  Provencia  de  Buenos  Ayres,  Ltd. — 6  per 
cent,  first  mortgage  gold  bonds. 

To  appoint  a  special  settling  day  in  : — 

Bun  Power  Co.  (Eastern  Hemippberes),  Ltd.— 10,507  ordinary  shares  of  £\ 
each  fully  paid.  Nob.  1  to  7,  150,OC8  to  156,007  and  160,Ul8  to  165,507. 

And  to  allow:  the  following  securities  to  be  quoted  in  the  Official 
List : — 


Monterey  Railway,  Light  and  Power 
cent,  first  mortgage  debenture  stock. 


Co.— Further  issue  of  £200,000  5  per 


Davis  &  Timniiiis,  Ltd. — The  directors  report  that, 
for  the  yesr  ending  December,  1911,  the  net  profit,  including  £8,046 
brought  forward,  after  allowing  for  depreciation  and  commission  to 
manager,  was  £22,162.  The  interim  dividend  paid  in  September 
last  on  the  preftrence  shares  absorbed  £l,8<iO,  that  on  the  ordinary 
shares  at  the  rate  of  6  per  cent,  per  annum  for  the  half-year  to  June 
30th,  1911,  £1,410.  There  has  been  placed  to  general  reserve 
account  the  sum  of  £2,000,  leaving  a  balance  of  £16,952  to  be  dealt 
with.  The  directors  propose  a  six  months'  dividend  on  the  prefer- 
ence shares,  at  6  per  cent,  per  annum,  to  December,  1911,  requiring 
£1,800  ;  a  balance  dividend  at  the  rate  of  10  per  cent,  per  annum  on 
the  ordinary  shares  for  the  half-year  to  December,  1911,  making  8  per 
cent,  for  the  year,  absorbing  £2,350  :  a  bonus  of  5  per  cent,  out  of 
profits,  £2,350  ;  leaving  to  be  carried  forward,  £10,452. 

Prospectuses. — Alhy  United  Carbide  Factories,  Ltd. 
— This  company  is  offering  until  to-day  150,000  5^  per  cent,  cumu- 
lative convertible  preference  shares  of  £1  each  at  par,  the  money 
being  necessary  for  increasing  the  capacity  of  the  plant  at  the 
Odda  Factory  and  the  general  extension  of  the  company's  business. 

Alabama  Traction,  Light  and  Power  Co.,  Ltd. — The  list  was  to 
close  yesterday  in  respect  of  an  offer  of  $6,000,000  first  mortgage 
5  per  cmt.  50-year  gold  bonds  at  £90  per  bond  of  $500. 

Eentucliy  Iraction  and  Terminal  Co.—  lhe'L.  and  S.  W.  Bank 
has  lately  offered  for  subscription  $1,000,000  5  per  cent,  first  and 
refunding  mortgage  sinking  fund  gold  bonds  in  this  company. 

Alley  &  Maclellan,  Ltd. — The  directors  report  that 
the  profit  from  trading  for  the  year  to  December  31st,  after 
meeting  all  necessary  charges,  is  £18,086,  plus  balance  from  last 
year,  making  £19,537.  After  paying  a  half-year's  dividend  on  the 
preference  shares  at  the  rate  of  6^  per  cent,  per  annum,  amounting 
to  £1683,  the  directors  have  transferr»d  to  reserve  fund  £4.287, 
and  they  recommend  payment  of  dividend  on  the  preference  shares 
for  one  and  a-half  years  to  December  31st.  1911,  at  the  rate  of 
5i  per  cent,  per  annum,  less  tax,  absorbing  £5,049-£l,690  is 
carried  forward. 

Western    Telegraph    Co.,    Ltd. — The  directors  have 

declared  the  second  quarterly  interim  dividend  of  38.  per  share  for 
the  year  ending  June  30th,  1912,  being  at  the  rate  of  6  per  cent, 
per  annum. 

County  of  Durham  Electrical  Power  Distribution 

Co. — The  directors  have  declared  a  dividend  of  5  per  cent,  for  the 
year  to  December  3l8t  on  the  preference  shares. 

Cilobe  Telejrraph  and  Trust  Co.,  Ltd. — The  directors 

have  declared  an  interim  dividend  of  28.  per  share  on  the  ordinary 
shares. 

Continental. — Switzerland. — La  Societe  Suisse  ponr 

rindustrie  Electrique,  of  Basle,  is  declaring  a  dividend  of  7  per 
cent,  for  the  last  financial  year,  the  same  as  for  the  preoeding 
12  ijnonths. 

{^Continved  on  page  392.) 
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NEW    ENGINEER-IN-CHIEF    TO   THE   POST   OFFICE. 


An  oHiciiil  announcement  appeared  in  Llic  daily  Press  last 
Friday,  stating  tliat  the  I'ostmaster-Oeneral  had  aj)pointed 
Major  O'Meara,  C.M.G.,  Il.E.,  to  be  Engineerin<(  Special 
Commissioner  charged  with  the  duty  of  examining  and 
reporting  u|)on  the  telegraph  and  telephone  systems  of 
Europe.  The  notice  continued  : — "  Major  O'Meara  has  been 
engineer-in-chief  of  the  Post  Office  since  April,  1!)07,  but 
unfortunately  the  state  of  his  health  is  not  such  as  to  enable 
him  to  retain  this  office.  Mr.  W.  Slingo,  one  of  the 
assistant  engineers-in-chief  of  tlie  Post  Office,  has  been 
appointed  by  the  Postmaster-General  to  be  engineer-in-chief, 
in  succession  to 
Major  O'Meara." 

Mr.  William 
Slingo,  the  new 
engineer-in-chief  of 
the  British  Post 
Office,  commenced 
his  business   career 

on   the   commercial 

side  of  the  Telegraph 

Department  of  the 

General  Post  Office 

(in     fact,     at     the 

Central     Telegraph 

Office)  in  1870.  Mr. 

Slingo  must  be  re- 
garded as  one  of  the 

pioneers  of  technical 

education,    for     in 

187G     he    founded 

the    Telegraph 

School    of    Science 

at  the  (Jeneral  Post 

Office,  having  then 

only   five    students 

under    his    tuition. 

He   remained  as 

principal     of     this 

school    until    1898, 

by  which  time  the 

membership  had 

reached    the     high 

total  of  SoO.      He 

was  also  head  of  the  electrical  section  at  the  People's  Palace, 

which  is  now  known  as  the  East  Tiondon  Technical  College.  In 

1898  the  Telegraph  School  of  Science  at  the  General  Post  Office 

was  closed,  and  the  work  in  connection  therewith  was  transferred 

to   the   Northampton     Polytechnic    Institute,    Clerkenwell. 

Consequently,  Mr.  Slingo's  services  were  transferred  to  the 

engineering  department  of  the  Post  Office,  where  he  was 

employed  in  the  first  instance  as  a  first-class  technical  officer. 

In  this   capacity,   Mr.   Slingo  established    Hughes   Duplex 

working  between  London  and  the  Continent,  and  he  also 

developed  a  system  of  secondary  battery  \,orking  which  was 

applied  to  a  considerable  extent  to  ithe  telegraph  offices  in 


W.  Slingo,  Engineeii-in-Chiep  to  the  General  Post  Office. 


the  United  Kingdom.  At  the  close  of  190.3,  Mr.  .Slingo  was 
promoted  to  the  position  of  superintending  engineer  of  the 
North  Wales  I^ngineering  District,  with  headquarters  at 
Liverp(jol,  and  in  this  capacity  he  acquired  considerable 
exjjerience  in  telegraph  and  telephone  engineering 
practice.  In  .lanuary  of  last  year  he  returned  to  the 
General  Post  Office,  London,  to  fill  the  post  of 
assistant  engineer-in-chief.  His  appointment  to  the  high 
position  of  engineer-in-chief  dates  from  the  1st  inst.,  and  he 
succeeds  in  that  capacity  a  no  less  distinguished  public 
servant   than   Major   W.    A.    .1.    O'^Ieara,    C.M.G.,    R.E. 

During    his    career 
in  the    Po&t    Office 
service,  Mr.  .Slingo 
has    seen     enor- 
mous  developments 
in     the    telegraph 
and   telephone   ser- 
vices,   and    he   has 
witnessed   as   many 
as    four     transfers. 
In  the  first  year  of 
his   service,   the 
transfer  of  the  tele- 
graphs to  the  State 
was    accomplished  ; 
in  1889,  the  under- 
takings of  certain  of 
the  submarine  tele- 
graph  companies 
were     absorbed    in 
the     Post     Office 
service  ;    in    189G, 
the     trunk     tele- 
phone services  were 
transferred      to 
the     State,    and 
at     the     dawn     of 
the     present     year 
the    local     tele- 
phone     services 
hitherto    controlled 
by     the     National 
Telephone  Co.  were 
transferred  to  the  Post  Office.      In  view  of  the  transfer  of 
the  company's  plant  and  staff  to  the  State,  the  preparation 
of  the  inventory.-and  the  valuation  of  the  company's  plant, 
and  the  forthcoming  arbitration  proceedings  in   connection 
with  that  valuation,  it  will  be  realised  that    Mr.   Slingo  has 
taken  up  the  reins  of  a  great  Department  at  a  time  of  cx)n- 
siderable  public  importance. 

Mr.  Slingo's  reputation  as  an  author  of  technical  litera- 
ture is  world-wide.  Chief  among  his  publications  is  the 
book  on  "  Electrical  Enginearing."  the  authorship  of 
which  he  shared  with  ]\Ir.  A.  Brooker.  Mr.  Slingo  is 
50  years  of  age. 
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ELECTRIC    WINDING     ON    THE    EAND. 


Thk  West  Rand  Consolidated  Gold  Minos,  Ltd.,  is  at  present 
working  one  shaft  (the  East  shaft)  and  sinking  a  second  on 


who  purchased  such  parts  as  drums,  brakes,  drum  shafts, 
and  bearings,  from  the  Dingleische  Maschinenfabrik  A.G. 
under  the  terms  of  the  order.  The  mechanical  equip- 
ments of  both  hoists  are  almost  identical,  in  spite  of 
the  difference  in  the  loads.  The  services  for  which  these 
hoists  are  designed,  are  : — 


Hoixt  No.  1.     Hoht  Xo.  2. 


Inclination  of  shaft 

to  horizontal 
Lencfth  of  shaft    ... 
Hoisting-  speed 


Weight  of  rock 

wind 
Weight  of  skip 
Weight  of  rope 


per 


50° 
3,000  ft. 
2,000  ft. 
per  min, 

1,200  lb. 
7,560  lb. 
8,500  lb. 


50° 
3,000  ft. 
2,000  ft. 
per  min. 

r.,000  lb. 

5,500  lb. 
6,000  lb. 


and  are 

sliding 


Fig.  L— 4  50-h.p.  Westinguouse  Motor  Driving  3-ton  Hoist 


an  estate  of  nearly  2,000  claims  situated  around  Krugers- 
dorp,  about  20  miles  from  Johannesburg.  Their  crushing 
capacity  at  the  end  of  1909  was  about  30,000  tons  per 
month,  and  in  1910  about  70,000  tons  per  month,  and 
with  the  completion  of  the  new  shaft  this  figure  will  be 
greatly  augmented. 

The  West  shaft  of  this  mine,  which  is  at  present  in  course 
of  sinking,  is  a  seven 
compartment  shaft, 
and  is  being  driven 
downwards  at  an 
angle  of  50°  to  the 
horizontal  to  an  esti- 
mated distance  of 
3,000  ft.  Sinking 
was  commenced  by 
means  of  a  temporary 
headgear  and  two 
small  '  steam  sinking 
engines,  and  at  the 
same  time  an  order 
was  placed  for  two 
double  -  drum  electric 
winding  engines — one 
suitable  for  a  (I-ton 
useful  load,  and  the 
other  for/  a  3  -  ton 
useful  load. 

By  the  time  the 
electric  winding  en- 
gines were  installed, 
the  permanent  head- 
gear was  completed, 
and  the  shaft  had 
been  sunk  to  a  suffi- 
cient depth  to  per- 
mit of  economical 
hoisting  with  the 
electric  hoists.  The 
permanent  head  - 
gear,  is  built  entirely 
of  steel.  The 
built  of  brick,  and  is 
usual  engine  room  on 
construction. 


Each  hoist  is  equipped  with  two  drums, 
10  ft.  diameter  x  3  ft.  '.)  in.  wide  between 
flanges,  which  run  loose  on  the  drum  shaft, 
driven  by  multi-tooth  clutches 
on  hexas:onal  sections  of  the 
shaft.  The  clutches  are  operated  by 
hand-wheels  on  the  driver's  platform. 

Post  brakes  are  provided  on  each 
drum,  of  the  segmental  type,  sap- 
ported  in  the  centre,  and  applied  by 
weights.  Compressed-air  engines  with 
"  Iversen "  valve  gear  are  used  for 
releasing  the  brakes.  Interlocks  are 
provided  so  that  the  brakes  cannot 
be  released  on  a  drum  that  is  not 
clutched  to  the  main  shaft.  Com- 
pressed air  for  operating  the  brakes  is 
obtained  from  a  small  compressor  driven  through  gearing  by  a 
IG-H.p.  three-phase  50-period  4,500-volt  squirrel-cage  induc- 
tion motor,  fitted  with  automatic  starting  and  stopping  gear 
controlled  by  the  air  pressure. 

The  position  of  either  cage  in  the  shaft  is  indicated  by  two 
dial  depth  indicators  driven  one  from  each  drum  through 
gearing.  Each  indicator  has  two  points,  one  moving  slowly 
the  entire  travel  of  the  skip  and  the  other 


during 


moving 


Fig.  2. — 750-n.P.  Hoist  Motor:  West  Rand  Consolidated  Mines. 


engme 


room    is    remarkable    as    it    is 

very    commodious,    whereas    the 

the    Rand    is    of   corrugated   iron 

The    two    hoists     were     supplied    complete,    and    their 
erection  supervised,  by  the  British  Westinghouse  Co.,  Ltd., 


very  rapidly  during  the  final  part  of  the  Avind,  so  as  to 
increase  the  accuracy  of  stopping.  Automatic  devices  are 
provided,  which  bring  the  skips  to  a  dead  slow  speed  at  the 
tips,  and  &top  the  hoist  dead  should  the  skips  pass  that  level, 
irrespective  of  any  action  on  the  part  of  the  driver.' 

The  electrical  equipment  is  designed  for  operation  on  the 
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now  well-known  Ward-liconard  system.  The  windinf^ 
motors  are  directly  coupled  to  the  drum  shaft,  and  in  each 
case  operated  at  00  h.I'.m,  On  lioist,  No.  1,  there  is 
a  750  n.ii.i'.,  (JO-volt  d.c  motor  provided  with  commutatinj^ 
poles ;  fig.  2  shows  this  motor  together  with  some  of  the 
mechanical  parts.  Hoist  No.  2  is  pro- 
vided with  a  450-11.1'.  u.c.  Westing- 
house  motor,  shown  in  fig.  1,  together 
with  the  drum,  driver's  platform  and 
other  gear. 

Power  for  the  winding  motors  is 
obtained  from  two  motor-generator  sets, 
arranged  so  that  either  hoist  may  be 
driven  by  either  motor-generator,  i)ro- 
vision  also  being  made  for  the  third 
equipment  in  contemplation.  The  inter- 
change switchgear  for  the  motor-gene- 
rators is  shown  in  fig.  5. 

Each  motor-generator  set  comprises 
a  200-volt,  three-phase,  50-period,  slip- 
ring  induction  motor,  directly  coupled 
to  a  D.c.  generator  and  an  exciter.  The 
arrangement  of  the  set  for  No.  1  hoist 
may  be  seen  in  fig.  4.  The  a.c.  supply 
for  driving  the  motors  of  the  motor- 
generator  sets  is  purchased  ifrom  the 
Victoria  Falls  and  Transvaal  Power 
Co.,  Ltd. 

In    the    Ward-Leonard    system,    the 
speed    and     direction    of     rotation    of 
the     winding      engine     are     controlled 
entirely   by    altering   the   strength    and 
direction  of  the   d.c.  generator    in   the 
motor-generator   set.      This    is    carried 
out     by     means     of    a     special     face- 
plate  controller    illustrated    in    fig.    7. 
By  means  of  this  controller,  any  desired 
speed  may  be  obtained  up  to  full  speed  in  either  direction, 
the    speed   corresponding    closely    to   the    position   of    the 
driver's    lever,    irrespective    of     the    load.       These    con- 
trollers  are  fitted  with    stops   controlled   electrically   from 
the  bank  so  that  half-speed  cannot  be  exceeded  when  men 
are  being  raised. 

An  emergency  device  is  provided  for  each  hoist,  arranged 


is  thus  a  safeguard  against  practically  any  danger  that  might 
arise. 

A  four-panel  switchVxrard,  illustrated  in  fig.  3,  is  used 
for  controlling  the  supply  of  power  to  the  two  winding 
engines,   and    is   arranged    t'*    p«,'nnit   of    extension    when 


Fig.  3. — Four-panel  Switchboard,  Winding  Engine  House. 

required.  The  switchboard  is  equipped  with  one  a.c.  and 
one  D.c.  panel  for  each  hoist,  the  former  for  the  motor,  and 
the  other  for  the  fields  of  the  various  d.c.  machines. 

Although  the  AVard-Leonard  system  may  be  readily 
adapted  for  use  with  a  fiy-wheel  so  that  no  peaks  are  reflected 
into  the  mains,  no  attempt  has  been  made  to  equalise  the 
load  of  these   winding   engines,   since   the  stations  of   the 

Victoria  Falls  and  the 
Transvaal  Power  Co. 
are  large  enough  to  be 
untroubled  even  by 
the  heavy  peaks  of 
the  large  winding 
engines  in  use  on  the 
Rand. 

Li  conclusion,  thanks 
are  due  to  the  engi- 
neers of  the  General 
Alining  and  Finance 
Corporation,  who  per- 
mitted the  reproduction 
of  the  photographs, 
Ac. 


Fig.  4.— View  in  West  Rand  Winding  Engine  House,  Showing  650-h.p,  Motor-Generator 

IN  Foreground. 


and  connected  so  that  the  hoists  are  quickly  stopped  in  case 
of — (1)  overwinding;  (2)  failure  of  power  supply;  (3) 
failure  of  exciting  current ;  (4)  overloads  ;  (5)  failure  of  air 
supply  ;  (G)  operation  of  driver's  emergency  lever.      There 


Whist  Drive. — On 

Thursday  last  week  at 
Messrs.  Slater's  B.»ltic 
Restaurant,  Leadenhall 
Street,  E.C ,  a  larg-e 
iiatheringf  assembled  in 
connection  with  the  Sie- 
mens staff  whist  drive. 
Some  320  members  of 
the  staff  and  their  friends 
spent  a  thorougrhly 
enjoyable  social  evoningr. 
Mr.  L.  A.  Thomson 
officiated  as  M.C.,  and 
Mr.  W.  H.  Hitchcock 
as  Hon.  Secretary. 
There  were  13  prizes, 
interval  after  the  twelfth 
.  Knowles.   These  functions 


Refreshments  were   served   duringf   an 

hand.  The  prizes  were  presented  by  Mrs 

are  becomingf  increasingrly  popular.     The  first,   held  in  the  January 

of  last  year,  resulted  in  an  attendance  of  about  150,  whilst  at  that 

held  in  January,  this  year.  210  attended. 
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REVIEWS. 


Power  House  Desi(j>i.  By  J.  F.  C.  Snm:i,l.  Loudon  : 
Loiiiimans,  Oreen  c'c  Co.  IDll.  Price  21s.  net. 
Tliis  book  is  the  tirst  volnme  of  an  electrical  engineerinc; 
series  which  is  being  brought  out  by  IMessrs.  Longmans,  and 
deals  with  the  conii>lete  design  of  electric  power  stations. 
Special  originality  is  not  claimed  by  the  author,  and  the 
book  consists  principally  of  the  collection  and  classification 


we  are  quite  in  sympathy  with  his  remarks.  It  is  difficult 
to  see  how  any  rational  being  can  justify  the  capital  expendi- 
ture on  the  elaborate  ornamental  stonework,  (kc,  which  is  so 
commonly  used  abroad,  and  occasionally  in  this  country. 
Foundations,  steelwork  sjiecihcations,  brick  chimneys  and 
various  costs  receive  satisfactory  treatment.  The  necessary 
buildings  for  gas  power  stations  are  described,  and  examples 
given  from  English  and  foreign  practice. 

Chapter  IV  deals  in  a  definite  manner  with  steam-raising 
plant.  Boilers  of  modern  types,  boiler  settings,  mechanical 
draught,  feed  water,  ash  disposal,  water-softening,  S:c.,  all 
receive  adequate  description.  A  mistake  occurs  on  page  85, 
in  that  it  is  stated  that  a  squirrelrcage  induction  motor  can 
be  given  three  regular  speeds  by  means  of  a  controller  and 
resistances.  As  is,  of  course,  well  known,  the  only  way  of 
varying  the  speed  of  a  squirrel-cage  motor  is  to  put  separate 
windings  on  the  stator  for  the  speeds  required,  and  thus 
make  it  possible  to  alter  the  number  of  poles  in  use.  The 
introduction  of  resistance  into  the  stator  circuit  certainly 
reduces  the  torque  and  lowers  the  efficiency  of  the  motor, 
but  the  speed  of  the  machine  is  entirely  fixed  by  the  fre- 
quency of  the  supply  and  the  number  of  poles  on  the  motor. 
Another  slip  occurs  on  page  84,  where  a  motor  is  spoken  of 
as  "  the  s(inirrel-cage  three-phase  slip-ring  type."  The 
design  of  steel  chimneys  is  entered  into  in  a  fairly  thorough 
manner,  and  it  is  interesting  to  note  that  a  wind  pressure  of 
28  lb.  per  sq.  ft.  on  the  projected  area  of  a  circular  chimney 
is  taken  for  calculating  the  overturning  efPect.  It  is  w^orthy 
of  note  also   that  the  author    favours    steam-driven    feed 


Fig.  5. — Tbansfer  Panel,  showing  Switches,  West  Rand 
Winding  Plant  (p.  389). 

of  the  wide  experience  which  he  has  obtained  during  tlie 
last  20  years,  together  with  that  of  other  eminent 
engineers. 

A  short  introduction  and  Chapter  I  deal  respectively  with 
the  general  principles  underlying  powers-tation  design,  and 
with  commercial  systems  of  supply  now  in  use  for  diiferent 
classes  of  work.  A  useful  feature  lies  in  the  fact  that  the 
load  factors,  which  may  reasonably  be  expected  for  all  usual 
types  of  generacing  station,  are  given. 


Fig.  7. — Field  Controllers,  West  Rand  Winding 
Plant  (p.  389). 

Chapter  If  is  a  well-written  essay  on  the  choice  of  a  site 
for  a  power  station,  and  the  type  of  plant  to  be  installed 
thereon.  Good  information  is  given  as  to  the  size  of  units 
in  relation  to  load  factor,  stand-by  plant,  and  so  on.  An 
emphatic  plea  is  put  in  for  simplicity  in  design,  with  which 
we  are  entirely  in  accord. 

The  important  suliject  of  buildings  receives  attention  in 
Chapter  III,  The  architecture  of  power-station  buildings 
is  treated  in  a  dignified  and  forcible  style  by  the  author,  and 


Fig.  6.— Emergency  Devices  at  the  West  Rand 
Mines  Cp-  389). 

l^umps,    instead   of   the    motor-driven  type  that  has  come 
into  use  of  late. 

Steam  and  feed  pipe  systems  are  next  described.  A 
number  of  useful  tables  are  given  relating  to  the  flow  of 
steam,  velocity  of  steam  in  pipes,  dimensions  of  pipes,  and  so 
on.  The  importance  of  drainage  in  steam  ranges  is  recognised, 
and  the  subject  receives  special  consideration.  "We  are 
pleased  to  see  a  photograph  and  a  good  description  of  a 
rotary  strainer. 

*  Chapter  VI  is  devoted  to  steam-driven  prime  movers. 
Lengthy  descriptions  of  very  large  obsolete  low-speed 
engines  aro  omitted.  The  author  suggests  that  750  to 
1,000  KW.  marks  the  lower  limit  for  the  economical  appli- 
cation of  steam  turbines  and  the  upper  limit  for  high-speed 
reciprocating  engines,  and  the  reviewer  is  inclined  to  agree 
with  him.  A  good  deal  of  information  is  given  with  regard 
to  steam  consumption,  the  value  of  superheating,  &c.  The 
various  types  of  steam  turbines  are  described  in  a  concise  and 
interesting  fashion,  and  the  author  inclines  to  the  idea  that 
the  impulse  type  will  out-last  the  pure  reaction  type  for 
large  sizes.  Some  useful  ideas  are  given  with  respect  to 
water  loads  for  testing  purposes. 

The  design  and  construction  of  condensers,  cooling  towers, 
air-pumps,  "&c.,  recei\e  the  attention  their  importance 
justifies  in  Chapter  VII.  A  large  number  of  curves  and 
tables  are  given,  which  will  prove  useful  to  designers  of  such 
apparatus. 

Chapter  VIII  is  a  lengthy  one,  dealing  with  gas  and  oil 
engines,  producers  and  superfluous-heat  generating  stations. 
The  advantages  and  disadvantages   of  internal-ccnnbustion 
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engines  jroiierally  are  f-arefully  analjFed  by  tlie  author,  and 
we  agree,  on  tlic  whole,  witli  liiscorxlusioiis.  AVhen  the  cost 
of  fuel  is  low,  combined  with  a  low  annusil  load  factir,  there 
can  be  little  quest'on  that  gas  engines  will  not  favoural'ly 
comran*  w  th  steam  plant,  in  spite  ( f  their  much  higher 
thermal  cfliciency.  Some  useful  data  and  figures  are  f.'iveii 
regarding  n  pairs,  maintenance,  depreciaiion.  <tc.  The  section 
dealing  with  od  engines  is  chiefly  devoted  to  the  Diet-el 
engine,  and  the  matter  on  waste-heat  stations,  while  very  good 
as  far  as  it  goes,  is  somewhat  brief. 

Hydro-electric  power  stations  are  next  discussed.  The 
fundamental  problem  to  be  solved  in  this  class  of  engineerirg 
is  the  minimum  flow  of  water,  and  the  probable  frequency 
and  duration  of  such  flow,  and  the  author  has  duly 
appreciated  this.  The  selection  of  afpropriato  turbines  for 
different  heights  of  fall  and  dams,  head  races  and  penstocks, 
receive  the  treatment  they  merit.  Representative  examples 
of  modern  practice  are  given,  together  with  a  number  of  good 
illustrations.  Practically  all  that  is  really  essential  rrgarding 
hydro-electric  practice  is  included,  although  the  author  refers 
the  reader  specially  interested  in  this  work  to  one  of  the 
bulky  Ijooks  on  this  particular  section  of  power  station 
design. 

Chapter  X  deals  with  the  general  design  and  lay-out  of 
switchgcar,  and  is  well  illustrated  by  a  number  of  plates. 
The  essential  features  of  good  design  are  well  and  clearly 
pointed  out,  and  the  examples  of  switchbcards  that  are 
described  in  detail  are  well  up-to-date.  We  are  glad  to  see 
that  continuity  of  supply  is  made  a  special  point. 

Practical  notes  on  generators,  motors,  boosters,  trans- 
formers, &c.,  occupy  the  next  chapter.  These  notes  will  be 
found  to  be  of  considerable  value,  and  the  practical  constants 
relating  to  the  design  of  machines  are  always  on  the  safe 
side.  For  example,  the  author  advises  the  restriction  of  the 
generator  pressure  to  6,60(t  volts.  In  the  TJniied  States  the 
superior  limit  for  this  V(  Itage  is  considerably  higher.  The 
author's  views  as  to  the  best  type  of  commutator  for  direct- 
current  turbo-generators  aie,  peihaps,  open  to  question, 
although  this  point  is  largely  a  matter  of  opinion  only  at  the 
present  stage  of  the  art.  i'atteries  are  treated  in  a  highly 
satisfactory  styje,  and  we  should  have  liked  to  see 
rotary  converters  d!s;.'ussed  in  a  like  manner.  Perhaps, 
more  than  any  other,  this  chapter  shows  the  author's 
intimate  acquaintance  with  modern  and  stringent  specifica- 
tions. 

The  last  chapter  consists  of  a  useful  discussion  on  the 
design  of  small  power  houses  and  sub-stations  for  shipyards, 
factories,  docks,  &c.,  and  sufficient  information  and 
examfiles  are  given  to  enable  an  engineer  to  put  down  a 
station  of  this  character  to  suit  any  special  local  conditions. 

The  book  concludes  with  five  appendices  dealing  with 
water-tube  boilers,  velocities  in  circulating  wattr  pipes, 
electricity  regulations,  chimney  cooling  towers  and  tests  of 
steam  feed  pumps. 

The  book  is  wonderfully  free  from  printers'  errors,  the 
one  or  two  that  do  occur  being  easily  detected.  It  contains 
1 7  folding  plates  and  18G  illustrations.  A  spfcial  feature 
■which  must  be  commended  is  the  information  given  regard- 
ing the  capital  cost  of  practically  the  whole  of  power 
station  plant.  It  may  be  said  that  at  the  present  time 
these  figures  are  on  the  top  side.  The  book  will  un- 
doubtedly be  of  the  utmost  value  to  engineers  who  have  to 
put  down  a  power  station  without  the  aid  of  expert  assist- 
ance.— H.  (J.  S. 


ELECTRICITY    AND    COAL     SUPPLY. 


Eduraflonal  Notes. — Now  that  so  much  attention  is 

beingr  directed  to  the  necessity  for  gr' vingr  youngr  electrical  engrineers 
some  trainirgr  in  commercifll  work,  it  is  of  interei<t  to  note  that 
the  City  and  Guilds  of  London  Institute  has  definitely  decided  to 
establish  an  examination  in  Quantities  and  Estimates  for  EUctrical 
Engineers.  A  class  for  teaching  ihe  sut>ject  to  mechanical 
engineers  was  started  nt  the  N'tthampton  Institute,  I.ond<  n,  five 
years  apo,  and  in  1909  Dr.  R.  M.  Walmsley,  the  principal,  decided 
to  start  a  i-imilar  clacs  for  electrical  stodtnts,  Mr  E.  Kilbnrn 
Scott,  M.I  E.E..  being:  appointed  lecturer.  Experience  has  <  onclu- 
sively  shown  that  the  subject  is  one  that  can  be  tauerht  in  class 
quite  as  well  as  the  purel?  technical  details  of  eng^int^eringr.  The 
Battersea  Po^lyteohnic  started  a  course  lust  year,  and  no  doubt 
other  institutions  will  take  it  up  now  that  an  examination  is  to  be 
h«ld. 


At  a  time  when  coal  is  no  longer  supplied  to  them  frr-m  day 
t<;  dny,  and  ihey  are  o  mpelled  to  fall  Imi  k  ujion  reserves, 
ele(  tr:c  lijihtiiig  authorities  will  l^e  anxious  to  know  their 
position  with  regard  If)  the  public.  What  in  the  obligation 
of  a  supply  authority  to  continue  to  provide  energy 
irrespective  of  the  price  of  fuel  ?  Penalties  are  imposed  by 
statute  on  any  "  undertakers "  who  **  make  default  in 
supplying  electricity  to  any  owner  or  occupier  of  premises  to 
whom  they  may  be  required  to  supply  energy  "  ;  but  the 
penalties  to  be  inflicted  on  the  undertakers  "  Shall  in  no 
case  exceed  in  the  aggregate  in  respect  of  any  defaults  not 
being  wilful  defaults  on  the  part  of  the  uudenakers  the 
sum  of  £50  for  any  one  day."  The  same  Act  provides  that 
"  in  no  case  shall  any  penalty  be  inflicted  in  respect  of  any 
default,  if  the  Court  are  of  opinion  that  the  default  was 
caused  by  inevitable  accident  or  force  majeure,  or  was  of 
so  light  or  unimportant  a  character  as  not  materially  to 
affect  the  value  of  the  supply."  The  latter  part  of  this 
proviso  is  not  likely  to  assist  the  supply  authorities  in  the 
present  crisis.  A  shutting -down  owing  to  lack  of 
coal  could  hardly  be  said  to  be  a  stoppage  of  a 
slight  or  unimportant  character.  The  question  is, 
could  it  be  said  to  be  due  to  inevitable  accidtnt  or 
force  mnjeure  ?  In  ordinary  commercial  transactions, 
the  risk  of  a  strike  is  within  the  contemplation  of  the 
parties.  If  a  man  undertakes  to  deliver  goods  by  a  certain 
day,  and  is  prevented  from  doing  so  by  a  strike  causing 
delay  in  transport,  or  a  strike  which  prevents  his  obtaining 
the  necessary  fuel  for  manufacturing  the  goods,  these  are  risks 
thrown  upcm  him  and  not  upon  the  purchaser.  They 
cannot  even  be  said  to  amount  to  force  majeure.  In  the 
case  of  electricity  supply,  however,  the  Court  appears  to  have 
a  wide  discretion  ;  and  it  is  considered  that  the  industrial 
war  in  which  the  country  is  now  plunged  would  fully 
justify  any  magistrate  in  holding  undertakers  free  from 
responsibility.  Strange  to  say,  there  is  no  case  which  can 
be  said  to  be  in  point.  Mention  may  be  made,  however, 
of  the  Sun  Insurance  Co.,  Ltd.,  v.  Dublin  Cor- 
poration (1899),  where  it  was  held  that  the 
fusion  of  an  electric  cable,  which  caused  the  breakdown 
of  supply,  was  an  "inevitable  accident"  for  which  the  Cor- 
poration was  not  to  be  held  responsible.  In  another  case 
(Mar}lebone  Vestry  v.  Metropolitan  Electric  Supply  Co. 
(1900)),  the  company  were  summoned  for  making  default 
in  supply  to  the  workhouse  and  vestry  premises  on  certain 
days.  The  company  admitted  the  default,  and  contended 
that  the  same  was  due  to  inevitable  accident  caused  by  a 
great  increase  in  the  demand  for  electricity  wliich  bad 
exceeded  their  expectations.  After  an  adjournment  of  the 
summons  for  three  months,  a  small  fine  was  imposed. 

As  to  the  exjiiedient  of  raising  the  price,  it  is  doubtful 
whether  this  could  be  done,  having  regard  to  the  contract 
which  is  entered  into  with  each  consumer. 

If  prices  could  be  raised  one  distinct  advantage  would 
accrue,  namely,  a  certain  amount  of  waste  would  be  checked. 


Rifle  Ranjre.— On  February  28th  the  new  miniature 
rifle  shooting  range  at  the  Recreatii-n  Hall  of  the  Paisley  District 
Tramways  Co.  was  opened  in  presence  of  over  100  of  'he  employes 
and  a  large  and  representative  gathering  of  the  inhabitants  of  the 
district,  who  take  an  active  interest  in  the  Tramwaymen's 
Recreation  Club.  The  first  shot,  which  proved  to  be  a  bulVs  eye, 
was  fired  by  Miss  Lillian  Charles,  the  famous  world's  shot,  who 
then,  in  a  short  and  appropriate  epeeoh,  declared  the  range  open 
and  wished  the  members  all  success  in  their  shooting.  Ht-r  father. 
Major  ("IharUs,  on  behalf  of  his  wife,  his  daughter,  and  himself, 
handed  over  to  the  rifle  range,  as  a  pre-ent  from  the  Three  R'>yal 
Dreadnoughts  (this  being  their  professional  nam  dp  j/ucrre)  a  hand- 
some silver  cup  standing  about  12  in.  high,  which  is  to  he  competed 
for  in  any  manner  the  general  manager  may  think  l>est  in  the 
interests  of  the  club.  Captain  Coutts,  the  tramway  manager,  in 
accepting  the  gift,  asked  Miss  Charles  to  accept  a  j.welled  bangle 
from  the  members  of  the  society  as  a  memento  of  her  visit  to 
Paisley,  and  as  a  token  of  their  appreciation  of  her  presence  with 
them  that  day.  Afterwards  the  company  were  entertained  to  tea, 
and  Miss  Charles  gave  an  excellent  exhibition  of  shooting  by 
piercing  3d.  pieces  set  up  face  on  and  cutting  them  through  edge 
on,  as  she  also  did  some  visiting  cards  ;  the  visitors  retaineil  thefse 
as  ibnviBniri  of  the  oofc^ion. 
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CITY    NOTES. 


^Continued  from  page  386.) 


AVestiiiiiister  Electric  Supply  Corporation,  Ltd. 

Mr.  J.  Browne  Martin  prpsided  at  the  offices,  Eocleston  Place, 
Westminster,  on  February  28th,  over  the  annual  meeting  of  this 
company. 

In  moving:  the  adoption  of  the  report  (?ee  Elec.  Eev.,  page  308), 
the  Chairman  first  referred  to  the  death  of  Mr.  E.  Boulnois,  one 
of  the  original  directors,  and  to   the  election  in   his  place  of  Mr. 
Montague   Glnckstein,    who    had    many    interests    in   their   area. 
They  sold  last  year  nearly  one  million   units  more   than   in  1910, 
and  their  receipts  were  £6,000   higher.     The   larger   part   of   the 
increase  had  been  in  power  and  heating,  and  they  were  also  on  the 
right  side  as  to  lighting,  which  was  satisfactory  as  showing  that 
they  were  getting  over  the  temporary  set-back  due  to  the  metal 
lamp.     The  costs  were  increased  by  £3,000,  but  £2,000  of  that  was 
dut  to  the  legal  expenses  incurred,  mainly  owing  to  the  ineffective 
attempt  to  get  their  excessive  rating  assessments  reduced  to  more 
reasonable  proportion.     The  result  was  that  they  were  only  carry- 
ing to  net  revenue  £2,700  more  than  they  did   a  year  ago.     With 
regard  to  the  future,  one  often  heard  some  say  that  the  sale  of  elec- 
tricity for  lii.'hting  purpoj-es  must  have  reached  a  saturation  point.  It 
always  seemed  to  him  that  this  poiat  bore  some  relation  to  another 
they  had  all  heard  of  called  the  vanishing  point.       If  it  had  been 
anywhere  except  on  the  horizon,  they  could  never  have  hoped  to 
Tecover  fnmi  the  advent  of  the  metal  lamp,  which  he  had  alluded 
to  as  a  difficulty.     Difficulties  were  made  to  be  overcome,  and  when 
they  were  surmounted  they  were  all  the  better  for  having  encoun- 
tered them.     It  was  so  in  their  case.      The  metallic  lamp  made  it 
certain  that  electricity  would  be  the  universal  agent  for  lighting, 
even  for  those  who  had  to  be  the  most  careful  with  regard  to  cost, 
whilst     for    those    who    were    willing    to    use    electricity    with 
carbon  lamps,  it  opened  up  a  new  system  by  means  of  concealed 
and  reflected  light,  whi  -h  was  almost  impossible  before,  because  of 
the  expense.      Heating  and  cooking,  the  working  of  lifts,  driving 
motors,  and,  in  fact,  almost  every  conceivable  purpose,  opened  up  an 
almost   unlimited   future,    and  their  extension  of  business  in  this 
direction    must   be   very  larye  indeed.       No  one  who  was  not  con- 
stantly engaged  in  this  business  could  have  any  idea  of  the  variety 
of   a|)plications   of  electricity.       Now,  it  was  not  too  much  to  say 
that    no    matter    what    they    wanted     done     they    could    do    it 
better     and     more     economically     by     electricity     than     in     any 
other     way.       He     hoped     the      shareholders      would      spend     a 
few  minutes  in  the  demonstration  rooms  they  had   established  in 
that  building,  as  it  would  give  them  some  idea  of  what  was  practical 
now.     Their  area  was  mainly  residential,  afforded  a  very  large  field 
for  the  sale  of  electricity  for  all  household  and  domestic  purposes. 
The  company  bade  fair  to  be  as  successful  in  the  future  as  in  the  past 
and  the  best  service  the  shareholders  could  render  was  to  tell  every- 
one what  they  would  see  in  the  company's  showroom  downstairs. 

Mr.  Hayes  Fisher,  M.P.,  .seconded  the  motion. 

Replying  to  questions  by  Mr.  Palgrave  Simpson  and  Mr. 
Eeynell,  the  Chairman  said  the  item  of  special  charges  was  in 
respect  of  the  28,0u0  preference  shares  ifsued  in  December,  1910.  The 
issue  had  not  been  quite  taken  up  by  the  shareholders.  They  were 
prepared  for  the  coal  strike. 

The  motion  was  carried. 

The  Chairman  proposed  that  a  dividend  at  the  rate  of  10  per  cent, 
be  declared. 

Captain  Bax,  in  seconding,  remarked  that  to  maintain  a  divi- 
dend of  10  per  cent,  with  the  advent  of  the  metallic-filament  lamp 
was  very  satisfactory. 

The  motion  was  carried. 

Mr.  R.  Wallace,  K.C,  moved  the  re-election  of  the  retiring 
directors,  and  Captain  Bax,  in  seconding,  said  that  in  1891  they 
had  750  consumers,  against  10,000  now.  In  1891  they  sold  600.000 
units,  and  the  average  price  obtained  was  7|d.  per  unit.  Last 
year  they  sold  18,000,000  units,  and  the  average  price  was  S^d.  per 
unit. 

The  motion  was  carried. 


Korth  Metropolitan  Electrical   Power   Distribution 

Co.,   Ltd. 

The   meeting   of  this  company   was   held   on  Friday  last  at  the 
Electrical  Federation  Offices,  Kingsway. 

Mr.  James  Devonshire,  who  presided,  in  moving  the  adoption 
of  the  report  (see  Electrical  Review,  page  532),  said  the  directors 
were  able  to  recommend  an  increase  in  dividend  from  4  per  cent  to 
5  per  cent.,  after  allowing  £2,000  for  depreciation  purposes,  which 
cioitipared  with  £1,500  for  the  previous  year.  The  past  year  had, 
therefore,  been  one  of  satisfactory  progress.  The  gross  revenue 
showed  an  increase  of  £1,217,  which  was  an  improvement  of 
8"4  per  cent.,  whilst  the  expenses  had  increased  by  £6,il,  equivalent 
to  only  a'S  per  cent,  in  excels  of  1910.  The  amount  available  for 
appropriation,  £4,715,  showed  an  improvement  of  £883.  A  strik- 
ing frature  was  the  ratio  which  the  net  revenue  bore  to  the  capital 
expenditure.  The  revenue  had  amounted  to  £15,806,  which  was  no 
ess  than  23  5  per  c  nt.  upon  the  total  capital  expenditure  (t07, 076). 
It  was  not  easy  to  make  any  comparison  with  other  electrical  under- 
takings, but  be  believed  the  position  of  the  compny  was  unique 
iil'that  respect.  It  was  only  lair  to  say  that  the  explanation 
lay  in  the  arrangements  which  the  company   had  with  the  North 


Metropolitan  Electric  Power  Supply  Co.  under  which  that  company 
supplied  them  in  bulk  with  their  electrical  energy,  and  so  relieved 
them  from  any  expenditure  on  generation,  or  even  transforming 
plant  or  bnildmgs.  The  revenue  had  expanded  in  connection  with 
each  of  their  four  undertakings  with  the  exception  of  Enfield, 
where  there  was  a  small  deci-ease  of  £26.  While  that  was  due  to 
the  temporary  loss  of  certain  p^wer  business,  it  was  »lso  to  be 
explained  by  the  fact  that  their  arrangements  with  the  Power  Co. 
had  b<  en  somewhat  varied.  If  the  directors'  proposals  were  agreed 
to,  the  amount  of  the  depreciation  fund  would  be  raised  to  £5,200. 
Although  it  might  be  argued  that  that  was  a  small  figure,  it  had  to 
be  remembered  that  the  capital  expenditure  was  principally  in  con- 
nection with  mains  upon  which  depreciation  was  certainly  small ; 
and,  indeed,  under  certain  circumstances,  there  might  be  an  appre- 
ciation. For  instance,  if  the  price  of  copper  were  to  rise  to  £100  per 
ton,  there  probably  would  be  an  appreciation.  In  the  balance- 
sheet  there  was  an  item  of  £561,  expenditure  on  the  Wembley 
Electric  Lighting  Order.  That  would  disappear  during  the  current 
year,  as,  in  response  to  their  application  to  the  Board  of  Trade,  they 
had  received  a  notification  that  the  Department  would  revoke  the 
order,  and  they  would  consequently  write  it  off  out  of  revenue. 

Mr.  W.  L.  Madgen,  in  seconding  the  resolution,  said  the  chairman 
had  drawn  attention  to  the  very  gratifying  feature  in  the  accounts 
that  the  ratio  of  gross  revenue  to  total  capital  was  so  high  as  23'5 
per  cent.     Some  few  years  ago  he  (Mr.  Madgen)  had  occasion  to  get 
out  similar  figures  for  a  number  of  undertakings,  both  municipal 
and  private,  and  he  found  that  12  or  15  per  cent,  was  a  very  high 
fifiure.     Times  had  changed,  of  course,  and  if  one  got  out  a  similar 
list  now,  they  might  find  that  the  ratio  had  improved,  but,  none 
the  less,   23'5  per  cent,  was  very  gratifying  to  them.     From  the 
point  of  view  of  the  community  in  the  north  of  London,  the  position 
was   also   very   satisfactory,    because   they   got   their   current   for 
lighting,  power  and  other  purposes  at  as  low  a  price,  if  not  lower, 
than  any  similar  districts  in  or  around  London.     One  was  often 
told,  in  mentioning  the  low  rates  at  which  people  in  North  London 
got   their   current — districts   such   as   Barnet  and  Hertford —that 
everything   was    very    dear    in    London,    but    it    should   also   be 
remembered  that  the  output  was  very  large  in  London,  and  the 
striking  comparison  still  remained  that  in  small  places,  such  as 
Barnet  and  Hertford,  current  could   be  obtained  for  domestic  or 
industrial  purposes  as  cheaply,  if  not  more  cheaply,   than  in  large 
London    districts.     That   advantage   principally   arose   from   their 
association   with    the    power    company    which    had    large    main 
generating    stations   at   Willesden    and    Brimsdown,    and    it    was 
interesting  to  note,   from  the  point  of  view  of  towns   elsewhere 
which  had  not  yet  been  provided  with  an  electrical  supply,  that 
since  the  power  company  with  which  they  were  associated  com- 
menced operations,  no  separate  isolated  generating  stations  had  been 
started  within  the  company's  area,  which  covered  an  extent  of  over 
300  square  miles.     The;  position  of  the  company  was  in  all  respects 
highly  satisfactory,  and  the  shareholders  were  to  be  congratulated 
upon  the  results. 

The  rep9rt  was  adopted. 


Chelsea  Electricity  Supply  Co.,  Ltd. 

The  annual  meeting  was  held  at  Winchester  House,  E.C.,  on  Tues- 
day, Sir  Irving  Courtenay  presiding. 

The  Chairman,   in  moving   the  adoption   of   the    report   (see 
Electrical  Review,  page  355),  said  that  the  figures  showed  some 
further  improvement,  the  revenue  being  higher  and  the  expenses 
slightly  less.    The  revenue  had  increased,  though  a  large  temporary 
supply  for  power  which  they  furnished  in  1910  was  discontinued  at 
the  end  of   that   year.     As  they   had,  nevertheless,  improved  the 
position  by  about  £1,000,  he  thought  they  were  entitled  to  look  for 
good  results  in  the  coming   year.     The  usual  amounts  had  been 
placed  to  reserve,  and  £1,000  had  been  written  off  the  cost  of  pur- 
chase of  the  Cadogan  Electric  Light  Co.,  the  addition  to  the  amount 
carried  forward  being  much  the  same  as  last  year,  and  the  dividend 
recommended  was  the  same,  nameiy,  5  per  cent,  for  the  year.     The 
actual  addition  to  capital  expenditure  was  small— £5,260 — £1,000 
of  this  being  on  machinery,  and  £2, .500  on  mains.     The  title  of  No.  5 
account  was  now  reserve  for  renewals,  depreciation  and  contin- 
gencies.    The  amount  placed  to  depreciation  account  had  always 
been  based  on  the  life  of  the  property  and  plant  as  estimated  by  the 
engineer,  and  the  yearly  small  increase  in  the  sum  set   aside  had 
been  arrived  at  by  actuarial  calculations,  so  as  to  writeoff  the  value 
of  the  property  during  the  period  of  its  life.     It  had  been  deemed 
advisable  to  alter  the  title  of  the  account  to  which  the  provision 
was  pjaced,  and  thus  make  it  more  elastic.  The  total  number  of  units 
sold  during  1911  showed  a  decrease  as  compared  with  the  output 
for  the  previous  year.       This  decrease,  however,  was  satisfactorily 
explained  by  the  fact  that  in  the  previous  year  they  had  the  benefit 
of  a  comparatively  large  demand  for  motive  power  purposes  in  the 
execution  of  some  special  engineering  work.       They  did  not  expect 
to   connect  additional  supplies  during  1911   to  make   up  entirely 
for  the  reduction  in  units  sold  due  to  the  discontinuance  of   this 
temporary  power  load.     As  a  matter  of  fact,  the  progress  made  in 
securing  additional  customers  during  the  past  year  had  been  quite 
satisfactory,    and   although  the  total  output  in  units  was  slightly 
reduced,  the  total  value  of  the  units  sold  showed  an  actual  increase 
of  £450.       The  explanation  of  this  was  that   the  supply  for  the 
temporary   power  purposes   in   1910  was  sold  at  a  lower  price  per 
unit  than  that  which  was  obtained   for  the  additional  supplies  for 
lighting  and  general  purj'oses  in  1911.     They  connected  the  equiva- 
lent of  10.289  8  C.P  lamps  durii'g  the  year,  which   wjs  about  the 
average   of  the   a<^ditional   connections  made  during  the  previous 
three  years.       The  extension  of  a  permanent  connection,  as  distin- 
guished from  a  temporary   demand,  such   as   V,e   had    referred    to, 
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WM  therefore  quite  sHiflfactory.  When  there  was  a  reduction  in 
the  output  in  units,  Huch  as  occurred  in  the  last  year  for  the  reason 
he  had  inen'ioned,  it  was  naturally  not  alwajs  poFeible  to  kf-ep 
down  the  wnrkinpr  costs  in  the  same  proportion,  as  some  charnes, 
Buch  as  wapej,  superintendence  and  general  maintenance  of  plant 
were  practically  the  same  for  varyin^j  outputs  within  reasonalile 
limits.  It  was,  therelore,  satisfactory  to  be  able  to  report  that, 
notwithstandinpT  the  reduction  in  the  output,  the  works  cost  per 
unit  sold  last  year  was  no  hiirher  than  it  was  for  the  previou- year. 
This  result  was  due  to  a  further  economy  which  had  been  (fleeted 
in  the  fuel  cost  per  unit.  The  situation  in  the  coal  trade  had 
naturally  caused  a  certain  amount  Of  anxiety.  They,  however,  pave 
careful  consideration  somemonthsapo  to  the  whole  question  of  their 
fuel  supplies  and  to  the  possible  developments  that  mijjht  arise,  with 
the  result  that  they  made  steady  and  gradual  preparations  for 
eventualities.  Althouph  these  preparations  necessRrily  meant  some 
additional  charpe  to  their  expenses,  they  had  not  had  to  pay  panic 
prices  for  their  special  coal  reserves.  For  reasons  that  they  would 
readily  appreciate,  he  did  not  consider  it  politic  that  he  should  dis- 
close details  of  their  exact  position,  and  he  trusted  they  would  be 
satisfied  with  his  assurance  that  they  had  made  ample  provision 
for  the  maintenance  of  their  supply  of  electricity  in  Chelsea 
for  a  lonp  period.  One  result  of  the  labour  troubles 
that  was  very  possible,  was  an  increase  in  the  price  of  coal. 
Metal-filament  lamps  were  now  very  generally  in  use  by  their 
customers.  It  was  probable  that  the  reduction  in  the  price  of 
these  lamps,  and  the  placing-  on  the  market  of  lamps  of  lower 
powers,  mitfht  lead  to  a  still  more  widespread  use  of  this  class  of 
lamp.  They  were  always  keepings  this  point  in  mind  and  carefully 
watchinpr  developments  ;  but  he  was  very  confident  that  the  pro- 
gressive increase  in  the  use  of  these  lamps  would  be  gradual,  and 
that  it  would  not  adversely  affect  their  business.  Electric  lighting' 
with  metal  filament  lamps  was  now  so  cheap  that  the  public  had 
become  a<x-ustnmed  to  a  higher  standard  of  lighting  generally,  and 
they  would  not  want  to  revert  to  lamps  of  such  low  lighting  power 
as  were  used  to  a  considerable  extent  some  years  back.  The  great 
cheapening  in  the  cost  of  electric  lighting  had  also  led  to  its 
general  use  in  the  basements  and  servants'  quarters  in  private 
houses,  as  well  as  in  small  premises,  where  formerly  it  was  looked 
upon  as  somewhat  of  a  luxury.  With  regard  to  the  sale  of 
electricity  for  uses  other  than  lighting,  such  as  for  heating 
purposes,  for  use  with  cooking  accessories,  electric  irons,  ventilating 
fans,  and  for  general  power  purposes,  they  continued  to  make  steady 
pn  gre.«s.  The  numler  of  units  sold  for  use  in  this  manner 
increased  from  fi87,961  in  the  year  1910  to  797.781  last  year,  the 
corresponding  inert ase  in  revenue  amounting  to  £270.  They  kept 
their  customers  constantly  informed  of  any  progress  which  was  made 
in  apparatus  for  electric  heating,  cooking,  and  other  special  purposes, 
and  their  staff  were  always  at  their  service  to  give  information  and 
advice  on  these  points  as  well  as  on  all  electric  lighting  matters. 
They  had  increased  their  investments  by  £17,000,  bringing  them 
to  over  £44,000  in  first-class  securities.  There  were  some  signs  that  a 
fair  amount  of  rebuilding  was  now  not  far  off.  Some  of  the  poorer 
class  of  buildings  had  already  been  demolished,  leaving  space  for 
the  erection  of  better  class  residences,  and,  with  leases  now 
falling  in,  the  possibilities  of  the  expansion  of  their  business  were 
by  no  means  exhausted.  They  would  have  noticed  that  the  L.O.C. 
had  appointed  a  Committee  to  report  on  the  position  of  the  supt-ly 
of  electricity  in  London,  and  their  deliberations  might  be  expected 
to  extend  over  a  considerable  period.  Meanwhile  the  comianits 
and.  the  municipalities  had  not  been  idle,  but  their  inquiries  had 
been  protracted  owing  to  the  complicated  nature  of  the  problem 
both  from  an  engineering  and  a  financial  aspect.  As  far  as  that 
company  was  concerned  they  were  not  producers  in  bulk,  and  he 
could  only  repeat  what  he  had  said  formerly,  that  they  were 
prepared  to  avail  themselves  of  a  bulk  supply  whenever  it  should 
become  commercially  practicable. 

Major  W.  F.  Wood  seconded  the  motion,  and  it  was  carried 
without  discussion. 

The  retiring  director,  Major  Wood,  was  re-elected. 


South  Metropolitan  Electric  Light  and  Power 

Co.,  Ltd. 

The  meeting  of  this  company  was  held  on  the  26th  ult.  at  Win- 
chester House,  E.G.,  Mr.  H.  St.  John  Winkworth  presiding. 

The  Chairman  said  it  was  with  greater  satisfaction  than  for 
some  yea^^s  past  that  the  directors  laid  before  them  the  accounts 
for  the  year.  The  units  sold  amounted  to,  4,855,580,  an  increase 
of  15'4  per  oent.  Every  branch  of  their  business  showed  improve- 
ment, and  there  had  been  a  considerable  increase  in  the  use  of 
electricity  in  the  home  for  purposes  other  than  lighting.  In  the 
revenue  account  they  had  for  the  first  time  put  the  figures  for  the 
previous  year  for  comparison.  The  sales  of  electricity  produced 
£47,t)36,  an  increase  of  £5,987,  or  14 '37  per  cent.  The  total  gross 
revenue  amounted  to  £51,6K>,  uu  increase  of  £6,926.  On  the  other 
side,  coal  cost  £I,03G  more,  the  greater  part  of  which  was  accounted 
for  by  the  extra  work  done,  and  the  remainder  was  due  to  special 
expen^es  incurred  in  increasing  their  stock  of  coal  last  summer. 
They  had  been  accumulating  a  large  stock  of  coal  on  their 
vai  ant  land  at  Blackwall  Point,  and  bad  now  sufficient  in  hand 
for  about  10  or  11  weeks'  supply.  There  were  small  increases 
in  oil,  waste,  salaries  of  engineers  and  wages  in  generation, 
but  wages  in  distriliutiun  were  a  little  less,  as  the  meter-readers 
were  transferred  in  September  last  to  the  commercial  side  and  their 
wages  now  figured  in  the  management  expenses.  On  repairs  and 
maiiitenance  ihey  spent  £1,978,  an  increase  of  £740,  which  included 
the  cost  of  several  renewals  and  improvemeijte  carried  out  during: 


the  year.  Management  expi'n^es  were  abont  10  per  cent,  larger,  on 
account  of  the  increase  of  work  done.  Development  e»penM:s  were 
a  little  les«,  due  to  the  large  aiid  increasing  bui^iness  at  the  com- 
pany's showrooms,  which  had  enabled  them  to  considerably  augment 
their  outside  staff,  and  at  the  same  time  reduce  the  net  coft  of 
develfipinent.  The  total  exT>enditure  he  ha/i  dealt  with  amounted 
to  £2(',54I,  representing  39  8  per  cent,  of  their  (; roes  receipt?,  or 
about  the  same  a^  for  the  previous  year.  The  cost  per  unit  sold 
amounted  to  I'Old.,  the  same  rate  an  for  the  previous  year.  They 
had  net  re»enue  £31,072.  or  £4.063  more,  which  rep'e»^ntp<1  a 
return  of  5i  per  cent,  on  the  average  capital » xpenditare.  as  compared 
with  4  91  per  cent,  for  the  previous  year.  Capital  expenditure  had 
been  restricted  as  much  as  postible.  The  principal  items  were  for 
mains  £11,516,  transformers  and  sub-stations  £1.194.  Abont 
£3  000  was  the  balance  of  cost  of  laying  down  the  extra-high- 
tension  system  to  Catford,  which  ha'l  now  been  in  operation 
over  eig'iteen  months,  and  continued  to  give  satisfaction.  On 
machinery  and  plant  £2,440  had  been  expended,  principally 
for  the  cost  of  laying  a  new  42-in.  pipe  into  the  river. 
Machinery  and  plant  had  been  credited  with  £6,500,  being  the  cost 
of  the  two  Clench  engine  sets,  which  were  removed  during  the 
year.  The  total  expended  during  the  year  on  capital  account 
was  £18,621,  and  after  deductif  n  of  the  aTQonnt  written  ofF,  the  net 
addition  was  £12,021.  The  depreciation  account  had  been  debited 
with  the  £6,500,  and  credited  with  the  amount  realised  by  the  sale 
of  the  old  plant.  The  space  occupied  by  the  Clench  sets  was  now 
available  for  the  installation  of  further  plant,  and  in  ord^r  to  meet 
the  growth  of  the  busines-s — the  kilowatts  connected  having  in- 
creased from  7,281  to  8,0.i6  during  the  year,  which  would  be  sub- 
stantially increased  during  the  current  year,  sever&l  important 
orders  having  been  received  which  were  not  yet  connected — the 
directors  had  decided  to  order  a  new  1,500-KW.  turbine,  which,  with 
the  necessary  boilere,  switchboard,  i:c.,  was  estimated  to  cost  about 
£16,000,  payable  during  the  present  year  and  next  year.  The 
estimated  ordinary  expenditure  for  1912  would  be  about  £10.000. 
The  business  of  the  West  Kent  Electric  Co.  was  being  steadily 
developed.  Although  the  profit  on  sales  for  the  first  complete 
year  to  December  31st  last  was  not  quite  suflBcient  to  cover 
the  whole  of  the  expenses,  it  was  hoped  that  they  would 
be  able  to  earn  a  reasonable  profit  for  the  current  year. 
Arrangements  had  been  made  for  giving  a  supply  at  North  Cray, 
and  negotiatii'ns  were  proceeding  with  the  view  to  affording  a 
supply  of  lower  and  light  at  St.  Mary  Cray,  Orpington,  Craylord, 
West  Wickham,  and  other  places.  The  35-walt  equivalents 
showed  an  increase  of  22,145,  which  was  the  Iwrgest  increase 
they  had  had,  if  thty  excepted  the  year  1904,  when  the  under- 
taking of  the  Crystal  Palace  and  District  Co.  was  taken 
over.  The  new  lamp  points  connected  were  13,198,  as 
compared  with  10,309  for  the  previous  year,  an  increase  of  about 
28  per  cent.  Extension  orders  during  the  year  reached  the 
gratifying  figure  of  4j3,  an  increase  of  25  per  cent,  over  the 
previous  year.  This  was  a  promising  feature  of  the  business, 
affording  increased  revenue  without  additional  capital  expenditure. 
The  business  at  the  showroom  had  been  organised  so  as  to 
retain  the  goodwill  of  contractors  working  in  the  district, 
and  the  convenience  to  consumers,  and  prospective  consumers,  of 
being  able  to  get  reliable  fittings  and  apparatus  on  the  spot  at  a 
very  reasonable  cost,  had  been  much  appreciated,  upwards  of  2,750 
transactions  having  taken  place  during  the  year,  tffort^  are  con- 
tinually being  made  to  popularise  the  light,  the  cost  of  which  was 
now  found  to  be  in  many  cases  less  than  the  cost  of  lighting  by 
gas.  Every  year  it  became  the  more  general  practice  for  builders 
to  wire  new  houses  for  electric  light,  and  leave  everything  in 
readiness  for  incoming  tenants,  and  owners  of  empty  houses  were 
gradually  beginning  to  see  that  the  installation  of  the  electric 
light  assisted  them  in  securing  new  tenants.  During  the 
past  year  building  in  the  company's  area  had  been  practically 
at  a  standstill,  but  the  prospects  for  the  present  year  showed 
signs  of  considerable  development.  The  company's  outdoor  staff 
had  been  still  further  strengthened,  and  an  active  campaign  was 
being  pursued.  The  orders  received  during  the  present  year  sub- 
stantially exceeded  those  for  the  corresponding  period  of  last  year, 
and  the  outlook  for  the  future  was  very  promising.  At  any  rate, 
provided  good  sense  prevailed  in  the  coal-mining  industry,  he  saw 
nothing  to  prevent  the  steady  increase  in  their  receipts  which  was 
up  to  that  day  continuing. 

Mr.  H.  W.  Bowden  (managing  director  and  engineer-in-chief) 
in  seconding  the  resolution,  said  that  last  year  he  referred  to  the 
equipment  and  completion  of  the  extra-high-tension  scheme, 
which  he  was  pleased  to  say  was  working  well.  The  cables  served 
their  largest  sub-station  at  Catford,  where  the  load  had  steadily 
increased  from  700  KW.  to  about  1.000  KW.  The  substation  supplied 
the  more  congested  areas  of  the  Lewisham  district.  In  regard  to 
their  distribution  system,  the  efficiency  had  improved  from  75  9  per 
cent,  to  77  per  cent.  The  higher  efficiency  was  partly  accounted 
for  by  the  greater  demand  for  power  units  within  a  short  radius  of 
the  works,  but  it  also  showed  that  the  extra  new  high-tension  scheme 
was  working  efficiently.  The  output  on  feeders  ii.t\.  at  the  power 
house)  had  increased  from  554  million  units  to  t>  3  million  units, 
or  approximately  i  million  units.  The  increase  for  this  year  to 
date  was  26"  1  per  cent.  For  the  corresponding  period  last  year 
66  per  cent.  In  regard  to  their  cost  of  working,  they  compared 
favourably  with  any  London  company,  although  their  output  was 
only  i  that  of  some  of  the  larger  undertakings.  Their  coal  per  unit 
sold  was  ■35d.,  compared  to  "Md.  The  slight  increase  was  partly 
accounted  for  by  the  higher  price  of  fuel,  and  partly  by  the  larger 
proportion  of  reciprocating  plant  (wh.ch  was  the  elder  plant) 
being  in  commission  during  the  year  owing  to  the  increasing 
demand  for  power.  The  other  items  under  works  costs  rtmained 
the'  samfe.     At  ■  the!  last  mieeting;  a  shaTeholder  asked  if  he  could 
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frive   a  comparative   table   of  costs,  which,  with  their  permission, 

he   would   d>>.     In   this   t^ible   he    referred    to   the   companies   in 

numerical  order,  the  undertHkin^  having  thf  lowtst  total  cost  being 

No.  1,  and  where  the  fi>rures  for  the  year   lS>il  were  not  available, 

he  had  taken  the  fijrures  for  the  previous  year     The  table  was  as 

follows : — 

Output  in         Total  cost 
million  units.       per  unit. 

No.  1  Co.  London  Electric  Co., 

with  a  railway  load  ...  21  *82d. 

„   2  Co.  The  South  Met.  Co.  4-8  VOI 

„  3  Co 4-1  ros 

„   4  Co 25-2  r08 

,.    5  Co 257  ri2 

.,   6  Co 169  ri8 

„   7  Co,          9  9  1-39 

„    8  Co 189  152 

„    9  Co :..  12  2  r.'iS 

„10Co 6'0  176 

.,11  Co 41  179 

„12Co 2-2  2-08 

„13Co 26  219 

The  table  showed  that  their  company  occupied  the  second  place, 
with  an  output  of  less  than  one-fifth  of  that  of  the  large  under- 
takings. Quite  recently  he  had  visited  some  of  the  most  modern 
and  up-to-date  power  houses  in  this  country  and  on  the  Continent, 
and  he  had  no  hesitation  in  sayinp  that  for  their  output  they  were 
keeping  well  abreast  of  the  times.  In  regard  to  the  lightins',  perhaps 
the  most  enoouraging  result  for  the  year  was  the  large  increase  in 
new  customers  and  extensions  on  the  existing  network  of  cables. 

Mr.  Powell  criticised  the  increase  of  60  per  cent,  in  the  cost 
for  repairs  and  maintenance,  and  asked  if  the  engineer  had  fully 
considered  the  question  of  oil  plant.  If  one  was  to  believe  all  one 
heard,  oil  was  going  to  knock  spots  off  the  turbine.  Speaking  of 
his  own  experience  of  the  company  he  was  connected  with,  they 
had  actually  put  down  oil  plant,  and  when  it  ran,  as  it  w^s  hoped 
to  in  a  next  month  or  two,  they  expected  to  get  infinitely  better 
results  than  they  were  likely  to  get  from  the  turbine,  and  certainly 
from  steam  plant.  It  was  a  question  of  saving  £2,000  or  £3,000  a 
year  on  running  alone. 

Mk.  H.  Boot  thought  it  was  time  the  board  got  a  hustle  on  and 
paid  a  dividend.  As  the  engineer  of  a  station  entirely  dependent  on 
the  Diesel  oil  engine,  he  might  say  they  were  not  altogether  the 
wonderful  blessine  which  the  Press  cracked  them  up  to  be.  Like 
other  engines  they  had  their  drawbacks,  and  if  it  did  not  come  in 
fuel  it  came  in  the  shape  of  repairs.  The  units  tht-y  were  putting 
down  at  Greenwich  were  of  such  a  capacity  that  to  put  down  a 
similar  capacity  in  oil  plant  would  be  out  of  the  question. 

The  Chairman  said  they  all  regretted  that  they  could  pay  no 
dividend,  but  the  conditions  of  the  trust  deed  for  the  debenture- 
holders  precluded  them  from  doing  so  at  present.  He  unhesitatingly 
said  that  the  company  had  a  fine  future  before  it. 

Mr.  Bowden  said  that  Mr.  Boot  had  really  answered  the  question 
about  the  oil  engines.  It  was  true  that  repairs  were  heavy,  but 
they  had  been  unusually  light  in  past  years. 

The  report  was  adopted,  and  the  retiring  directors  re-elected. 


Para  Electric  Railways  and  Lighting  Co.,  Ltd. 

The  directors'  report  states  that  the  revenue  for  the  year  to 
November  30th,  after  providing  for  all  expanses  in  Para,  is 
£115,530  ;  adding  thereto  the  balance  of  exchange,  interest, 
and  transfer  fees,  £7,764,  and  deducting  therefrom  Londc  n 
office  expenses  and  interest  and  sinking  fund  on  debenture 
stock,  £46,886,  there  remains  a  balance  of  £76,409.  The 
directors  have  made  the  following  transfers  to  reserve  accounts, 
viz.: — Depreciation  and  renewals  reserve,  £15  000;  contingencies 
reserve,  £10,000;  leaving  £51,409;  add  balance  brought  forward, 
£7,433,  together  making  £58,843.  An  interim  dividend  for  six 
months  of  £3  per  cent,  on  £295.000  preference  shares  was 
paid  on  September  1st,  amounting  to  £8,850  ;  it  is  now  proposed 
to  pay  a  final  dividend  of  £3  per  cent,  on  £320  000  preference 
shares  (making  6  per  cent,  for  the  year),  which  will  absorb  £9,600  ; 
an  interim  dividend  for  six  months  of  £5  per  cent,  on  £389,r.lO 
ordinary  shares  was  paid  on  September  1st,  amounting  to  £19,475  ; 
it  is  now  proposed  to  pay  a  final  dividend  of  £5  per  cent,  on 
£389,510  ordinary  shares  (making,  with  the  interim  dividend,  £10 
per  cent,  for  the  year),  which  will  absorb  £19,475,  leaving  to  be 
carried  forward  £1,442. 


The  meeting  was  held  on  the  28th  ult.  at  the  Cannon  Street 
Hotel,  E.C.,  Sir  W.  Evans  Gordon  presiding. 

The  Chairman  said  that  the  reduced  net  earnings  were  wholly 
due  to  an  increase  in  the  operating  expenses  of  £38,640.  The 
generating  station  expenditure  had  increased  by  £19  498.  Their 
business,  both  tramways  and  lighting,  had  increased  during  the 
year ;  the  number  of  units  generated  was  better  by  30  per  cent., 
but  the  cost  of  operating  the  station  had  increand  by  nearly 
50  per  cent.  The  princip>l  caui-e  was  due  to  the  works  carried  out 
during  the  year  by  the  Port  of  Para.  They  destroyed  their  former 
faf^ilities  for  landing  and  handling  coal,  and  until  November  gave 
them  no  new  facilities.  They  were  now  receiving  coal  over  their 
new  quay  wall,  not  in  a  manner  altogether  satisfactory,  but 
under  better  conditions  than  during  most  of  the  past  year.  The 
increase  in  business  had  necessitated  an  increase  in  the  capacity  of 
the  plant,  and  they  decided  to  take  this  opportunity  to  put  out  of  use 
a  portion  of  the  least  efficient  of  the  old  plant.  They  had  already 
pisfrtly  inttalled  new  plant  of  a  captoity  of   1,200  irw.  (dlsplaCtns: 


old  plant  of  480  KW.).     This  work  when  completed  would  effect  a 
net  increase  of  about  25  per  cent,  in  their  station  capacity.     Their 
condensers  had   bien  replaced  by  others  of  a  diff<rtnt  and  more 
efficient  tjpe,    as  well  a^   of  Inrger   capacity,  and    this    had  also 
entailed  new  stf'am  and  exhaust  piping.     Within  a  few  weeks  this 
new  plant  should   be  in   full  operation,  and  an  important  part  of 
the    unfavourable    comUtion    of    last    year's   working   would    be 
eliminated.     The  increase  in  the  item  of  wsges,  salaries,  &c.,  amount- 
ing to  £11,404  was  due  to  the  fact  that  tbey  were  giving  a  much 
heavier  service.     The  increase  in  the  maintenance  item  amounted 
to  15  per   cent.,  which  might  be  accounted    for   to    some    extent 
by   the    increase    in    the    business,    both    tramway   mileage    and 
output    of    power  ;     expense    under    this    head    had,     however, 
been    abnormally    increased    by     replacement    of    some    cables. 
The  general   expenses  had  increased  by  £4.062.      Reviewing  the 
operating  expenses,  as  a  whole,  he  thought  he  might  say  that,  due 
to   several  temporary   conditions,   the  expenses  of  last  year  were 
abnormal,  and  while,  on  account  of  the  rise  in   the  rate  of  wages, 
they  were  not  likely  to  fall  back  to  quite  so  low  a  percentage  of  the 
gross  receipts  as  obtained  in  1910,  they  should,  nevertheless,  be  sub- 
stantially reduced  in  the  current  year.     He  had  received  a  telegram 
from  -Para  that  morning  stating  that  the  surplus  for  February  this 
year  was  £6,190,  as  against  £5,365  in  the  corresponding  month  last 
year.     The   gross    reverue    from   tramways    had    increased    from 
£178,957  in  1910  to  £199,116  in  1911,  being  an  increase  of  11  per 
cent.     The  gross  receipts  from  lighting  and  power   business   had 
increased  from   £83,796   in    1910   to  £89,540   in   1911,    being  an 
increase    of  7    per   cent.     The    net    number    of   new    customers 
connected   during    the  year   was  .550,    and    the  total    equivalent 
of  l(i-c.p.   lamps   connected  to   their  system   had   increased  from 
42,648  in   19.0  to  50,309    in    1911,    being   an   increase   of    18  per 
cent.     The   revenue  per  lamp  connected  had  fallen  off  somewhat, 
since    practically   all    the    carbon    lamps    had   been   replaced   by 
metallic-filament    lamps,    but    the     total     results     of    th3     gross 
revenue  side  had  been   entirely  satisfactory.     When  he  addressed 
them    last    year,    he   called    attention   to    the  sum   standing    in 
the  profit  and   loss  account  under    the   heading   of   "  Balance  of 
Exchange."     There   was   a   similar   sum   in   this   year's   accounts, 
slightly  smaller  than  last  year,  but   nevertheless  substantial.     This 
was  due  to  their  having  again  in  the  past  year  kept  their  accounts 
ou  the   basis   of    lod.  to   the  Brazilian  miheis,  whereas  the  actual 
exchange  had  never  fallen  during  the  year  below  16d.,  and  they  had 
therefore   made   a  profit  on  every  remittance  to  London.     As  the 
exchange  had  been  officially  fixed  by   the   Brazilian  Government 
now  at  16d.,  and  this  rate  had  been  maintained   for  some  time, 
they  were  altering  their   accounts  and   were  now   keeping   their 
books  on    the    basis    of   16d.   to    the    milreis.     During  the  year 
they    spent    on    capital    account    £29,645.      The    principal    item 
for    which    this    expenditure    was    made    was    on    the    increase 
of    their    lighting    distribution    system    by   adding   heavily   both 
to  their  underground,  overhead,  and  transformer   systems.      The 
new  customers  connected    also    necessitated  a  heavy   increase   in 
meters.     The  large  addition  to  the  power  plant  accounted  for  more 
than  half  of  the  total  capital  expenditure.     Tlie  capital  expenditure 
during  the  year  now  current  would  be  materially  smaller  than  last 
year,  but  so  long  as  the  company  was  a  live  and  progressive  one 
capital  expenditure  would  continue.     In  view  of  this  expenditurti 
and  the  heavy  expenditure  during  the  preceding  year,  the  directors 
found  it  necessary  to  issue  5,(i00  of  the  authorised  £5  preference 
shares  which  had  been  held  in   reserve  for  this  purpose.     These 
shares  were  sold  at  a  small  premium,  the  amount  of  which  had 
been  deducted  from  the  current  year's  capital  expenditure.    The 
company  still  had  in  reserve   14,O00  of   these   preference  shares, 
which   could    be    issued   when    necessary   to    provide    for  future 
developments   of    the    undertaking.     The   directors  were  advised 
that    £15,000    was    sufficient    to    set    aside    annually    to     cover 
renewals  required  from  time  to  time  in  the  plant  of  the  under- 
taking, in  addition  to  the  numerous  small  renewals  paid  for  as 
maintenance.     All  the  plant  was  maintained  in   a  high  state  of 
efficiency,  and  all  ordinary  minor  renewals  were  charged  directly  to 
maintenance,  but  occasionally  whole  units  of  the  plant  wore  out  or 
became  obsolete,  and  funds  must,  therefore,  be  provided  in  order  to 
pay  for  these  renewals  when  they  occurred.    They  were  further 
setting    a-ide   £10.000   for   the   contingency   reserve   against   any 
possible  spe'ial  claims  or  losses  in  connection  with  the  <  ompany's 
business.     As  to  the  future,  he  could  only  say  that  their  plant  was 
increased  in  capacity  and  efficiency,  and  it  was  not  unreasonable  to 
assume    that   the    business  would    continue    to    grow   with    the 
continuallv  improving  conditions  in  Para. 

Mr.  E.  C.  Cheston  seconded  the  motion,  which  was  adopted. 


British    Electric    Transformer    Co.,    Ltd.  —  The 

directors'  report  for  the  year  1911,  states  that  the  result  was 
satisfactory.  The  accounts  thow  that  after  paying  all  manufac- 
turing costs  and  expenses  of  administration  there  remains  a  net 
profit,  of  £19.833.  plus  £1,373  brought  forward,  making  the  total 
available  balance  £21,206.  The  board  recommend  that  out  of  this 
there  be  allocated  to  depreciation  reserve,  £1000;  to  reserve 
ac<ount,  £7.000;  preference  dividend  of  6  per  cent,  for  the  year, 
£1,904  ;  a  divifiend  of  10  per  cent,  on  the  ordinary  shar.s  (3  per 
cent,  of  which  was  paid  as  an  interim  dividend  on  September  1st, 
1911),  £6,940  ;  extra  nmuneration  to  the  dir»ctors.  £91^9  ;  carrying 
forward  £3,3G3.  The  annual  meeting  to-day  will  be  followed  by 
an  extraordinary  general  meeting,  at  which  shareholders  will  be 
asked  to  approve  of  the  increase  of  the  capital  from  £125,000  to 
£200,000,  by  the  creation  of  60,000  new  6  per  cent,  cumulative 
preference  shares  and  25,0l)D  new  ordinary  shares  of  £1  each. 
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Waste  Heat  and  Gas  Electrical  Generating 
^»tatious,  Ltd. 

The  fifth  annual  meetinp  of  this  company  was  held  on  March  Ist 
at  Newcastle-on-Tyne.      Mii.  F.  Stirlixo  Nkwall.  in  movinp  the 
adoption  of  the  report  (see  Elkctkical  Rkview,  p.  353)  said  that 
the  total  irsiied  capital  of  Ihe  company  was  £320,000,  the  whole  of 
which  had  been  paid  with  the  exception  of  a  small  number  of  culls 
still  in  arrear.      The  i^sue  of  new  capital  offered  in   May  last  was 
larn:ely  over-nubHcribed.     The  existinp  shareholders  applied  for  more 
than   one-half   of  the   issue.       Their   shareholders   had,    however, 
increased  by  425  since  last  annual  meeting.      The  new  capital  was 
issued  at  2 Is.  per  share,  and  the  premiums  more  than  paid  for  the 
cost  of  the  issue.     The  capital  expenditure  on  peneratinp  stations 
owned  by  the  company  now  amounted  to  £201,752.     When  the  new 
stations  at  Gran{?etown,  Port  Clarence,   and  Ayresome  were  com- 
pleted, this  amount  would  be  increased    by   about  £46,000,  agrainst 
which  the  directors  had  made  advances  to  the   extent  of  £27,502. 
The  company's  investments  had  cost  £32, .591,  consisting  of  39  99H 
shares  of  £1  each  in  the  Bankfoot  Power  Co.,  Ltd.,  on  20,000  of 
which  only  28.  6d.  per  share  had  as  yet  been  paid,  and  £10,000  of 
debentures  in  the  same  company.     These  debentures  carried  interest 
at  the  rate  of  5i  per  cent,  per  annum,  and  the  shares  held  during 
the  past  year  yielded  a  return  of  10  per  cent.     There  was  a  further 
amount  to  be  paid  on  the  20,000  shares  which  had  just  been  taken  up 
amounting  to  £17,500,  and  after  these  calls  had  been  paid  the  com- 
pany's investments  would  amount  to    £50,091.      The  directors  had 
under  consideration  proposals  for  the  erection  of  a  further  generat- 
ing  station,  but  these  negotiations  had   not  yet  been  concluded. 
They  had  transferred  the  sum  of  £7,500  out  of  the  profits  of  the 
year   to   the  re^rve  and  depreciation   account,  and  they  had  also 
transferred  to  this  account  the  premiums  received  on  the  new  issue 
of  capital  after  deducting  the  expenses  of  the  issue,  and  the  reserve 
account  now  amounted  to  £24,361.     There  was  a  reference  made  in 
the   report   to    certain    exceptional   expenditure  at  the   Weardale 
generating  station.      This  was  the  result  of  some  slight  sub5<idence 
necessitating  rather  expensive  repairs  to  some  of  the  plant.      The 
amount  of  this  expenditure,  if  any,  which  might  have  to  be  borne 
by  the  company,  was  not  yet  ascertained,  but  the  directors  had  con- 
sidered it  wise   to   make  provision  against   any    indirect  expenses 
which  might  fall  on  the  company  and  not  be  recovered.     The  whole 
of  the   stations  in  operation  had  been   maintained  in   thoroughly 
efficient  repair  by  the  electric  power  companies  under  the  terms  of 
the  contracts  under  which  they  worked  the  stations  for  them.     He 
was  pleased  to  report  that  the  arrangements  they  made  with  the 
owners  of  waste  heat  on  the  one  side  and  the  electric  power  com- 
panies on  the  other,  were  more  and  more  appreciated  as  time  went 
on.     Owners  of  waste  heat,  who  had  thought  it  would  be  more 
profitable  to  erect  a  generating  station  for  themselves  than  to  make 
an  agreement  through  them  with  the  electric  power  company,  had 
found  that  considerably  more  capital  had  to  be  expended  in  order  to 
obtain  a  proper  stand-by  supply,  and  had  in  the  end  approached 
them  with  a  view  to  getting  rid  of  the  surplus  electrical  energy 
which   they  could  not   themselves  use.      Under  their  company's 
agreements,  the  whole  of  the  electricity  which  was  generated  from 
the  waste  heat  or  ga-,  as  the  case  might  be.  was  disposed  of,  and 
the    profit   to   the  waste   heat    owner  was   thereby   considerably 
increased,  while  he  also  obtained  a  reliable  stand-by  supply  without 
the  expenditure  of  any  capital.     The  national  coal  strike  had  now 
actually  begun.     It  would,  of  coun-e.  affect  the  company,  as  they 
derived  their  waste  heat  from  coke  o/ens  and  blast  furnace  works 
which  would  all  stop  working,  but  they   hoped   sincerely  that  the 
stoppage  would  not  be  of  long  duration. 

Mr.  E.  Lloyd  Pease  seconded  the  adoption  of  the  report,  and  it 
was  carried  unanimously.  The  dividend  resolution  was  also 
passed. 


City  of  London  Electric  Lig;hting  Co.,  Ltd. 

The  report  of  the  directors  for  1911  says  that  the  capital 
expenditure  upon  additions,  extensions,  and  replacement,  was 
£45,814,  making  £2,467,909,  less  the  amount  written  off  prior  to 
December  31st,  1910,  £274,670  ;  and  further  amount  written  off  in 
respect  of  buildings,  plant,  and  other  works  dismantled  during 
1911.  £47.274  ;  making  the  net  expenditure  as  at  December  31  st, 
1911,  £2,145,966.  showing  a  net  deduction  from  capital  account 
during  1911  of  £1,460. 

The  first  debenture  stock  premium  redemption  account  has  been 
credited  with  £1,441  from  revenue  for  interest,  raising  the  amount 
at  the  credit  of  redemption  account  to  £61,485.  £50,000  has  been 
transferred  from  net  revenue  account  to  reserve  account.  The 
balance  at  credit  of  reserve  account  stands  at  £269,291.  In 
addition  there  are : — First  debenture  stock  premium  redemption 
account,  £61,485;  leasehold  redemption  account,  £4  253;  stand- 
ing reserve  for  doubtful  debts,  kc,  £2.155;  dividend  equalisation 
account,  £14.000  ;  amount  to  be  carried  forward  to  1912,  £25,943  :' 
making  the  total  reserves,  £377.127. 

The  total  revenue  for  the  year  was  £289.105,  plus  interest  on 
investments  and  discounts,  £2,480,  making  £291,585.  From  this 
are  deducted  the  following  : — Expenses  of  generation  and  distri- 
bution. £64,666;  repairs  and  maintenance  of  buildings,  machinery, 
plant,  mains  and  other  works,  £11,117  ;  rent,  rate.«.  taxes,  mannge- 
ment  expenses  and  special  charges.  £53,935  ;  leaving  £161,867. 
plus  £27,666  brought  forward,  making  £189.523.  Of  this  sum 
there  have  been  distributed  or  provided  for  : — Interest  on  loan 
from  bankers,  consumers'  deposits.  &c.,  £3,032  ;  interest  on  first 
and  second  debenture  stock  for  the  year,  £3\546  ;  interest  trans- 
ferred to  debenture  stock  premium  redemption  account.  £1,441  ^ 
leasehold  redemption   account,   interest  and  appropriation,  £260  ; 


staff  superannuation  fond,  £387  ;  stores  written  down,  £960  ; 
loss  on  sale  of  investment*,  £172  ;  transfer  to  reserve  account, 
£50,000  ;  leaving  available  for  dividends  on  preference  and  ordi- 
nary shares  and  for  carry  forward,  £101,725.  The  total  dividends 
for  the  year  : — .Six  iter  cent,  on  the  preference  shares  and  8  p^r 
cent,  on  the  ordinary  (compared  with  7  per  c»fnt.  for  1910)  require 
£75,782,  leaving  to  be  carried  forward  £25,ti43.  The  following 
are  the  comparative  statements  : — 


Dec, 

RCVEMUE.                        1909. 

Dec, 
1910. 

Dec. 
1911. 

-.-  over 
1910. 

Gross  revenae           .        £288,161 
Net  revenue   . .                   160,656 
Div,  on  ord.  sbares. .          7% 

£262.129 
166  765 

7% 

£291.504 
lei  l%6 

8% 

£9.455 
5,1U 

Private  supply  :  averatre  price 

obtained  : — 

1905.             1906.             1907.              1908. 

1909. 

1910. 

19U. 

2-78d.           2'67cl.           2-63d.           a-5M, 

a-49d. 

3-45d. 

2-a0d. 

total  number  of  customers  and  con- 
after  allowing  for  disconnections 
substitutions      of     metallic-filament 

1909.  1910.         1911.   -  over  1910. 

..     18,338        18,876         14,246  370 


The  following  show  the 
nections  (private  supply) 
on  account  of  removals, 
lamps,  kc.  : — 

Number  of  cnstomers 

KW.  connected  (incldg.  power  and  htg.     36,915        37,127        39,122        1,995 

On   February  14th,  J912,   there   were   40,127   KW.   applied   for, 
39,387  connected,  and  the  customers  numbered  14,318.     The  follow 
ing  are  the  total  units  (including  public  lighting)  ; — 


Oenerated  

Sold  

Metered  and  used  by  company 
Expended  in  distribution    .. 
Maximum  supply  demanded,  kw. 


1910. 

28,939,348 

25,183,380 

1,022  253 

2,827,41/7 

17,767 


1911. 

30627,715 

26,6.«,759 

1.183  636 

2,710,321 

17,762 


The  total  units  sold  during  1911  show  an  increase  of  1,450  379. 

The  power  and  heating  supplies  continue  to  show  a  steady 
increase,  the  total  sold  for  these  purposes  in  1911  beiner  : — Power, 
8,397,066  units;  heating,  1,673,072  unitj  =  10,070,138  units,  equal 
to  39'6  per  cent,  of  the  total  units  sold  for  private  supply. 

The  tender  of  the  company  to  continue  the  lighting  of  approxi- 
mately the  same  streets  as  hitherto  for  a  period  of  10  years,  but  on 
a  revised  scale  of  rates,  has  been  accepted  by  the  Corporation.  The 
fixing  of  this  definite  period  will  enable  the  company  to  inaugurate 
an  improved  system  of  lighting.  It  is  hoped  that  the  economies 
which  the  modern  system  may  render  possible  will  assist  in  counter- 
balancing the  reduction  in  the  gross  revenue  due  to  the  revised 
rates.  The  board  have  agreed  to  regard  the  acceptance  of  the  new 
tender  as  being  in  substitution  for  the  contract  for  the  eastern 
district  of  the  City,  as  to  the  validity  of  which  a  difference  of 
opinion  existed  between  the  Corporation  and  the  company.  Con- 
sidering all  the  circumstances,  the  directors  regard  the  new 
arrangement  made  with  the  Corporation  as  satisfactory.  A  very 
large  stock  of  coal  has  always  been  maintained  at  Bankside  Works, 
as  one  of  the  most  necessary  precautions  against  any  interruption 
in  the  supply  of  energy. 

To  provide  against  the  eventuality  of  a  coal  strike  additional 
storage  space  has  been  filled  with  coal  so  that  the  stock  is  now 
suflScient  for  the  full  requirements  of  the  works  for  some  months 
to  come,  even  assuming  that  all  further  deliveries  of  coal  were 
stopped.  In  addition  oil  fuel  is  held  in  reserve.  This  position  has 
given  great  satisfaction  and  confidence  to  some  of  the  largest  cus- 
tomers who  visited  the  works  to  assure  themselves  of  the  company's 
ability  to  cope  with  any  difficulty  which  might  arise.  The  Cor- 
poration of  London  (Brids^es)  Act,  1911,  when  originally  deposited 
as  a  Bill,  interfered  with  the  company's  property.  As  a  result  of 
negotiations  with  the  Corporatiou  a  special  clause  for  the  protection 
of  the  company  has  been  embodied  in  the  Act,  which,  amorgst 
other  things,  provides  for  the  exchange  of  certain  specified  lands, 
which,  when  carried  into  effect,  should  improve  the  site  of  the 
company's  works. 
The  meeting  is  called  for  Wednesday,  March  1 3th, 


Charini?  Cross,  West  End  and  City  Electricity 
Supply  Co.,  Ltd. 

The  directors  report  that  the  result  of  the  year's  working  has  been 
satisfactory.  The  gross  earnings  of  the  West  End  undertaJiings 
from  sales  of  current  rents,  kc,  were  £  140.922  in  191 1.  as  compared 
with  £142,675  in  1910.  The  expenses,  including  depreciation,  were 
£80,408,  as  compared  with  £83.688,  and  the  net  earnings  were 
£60,514,  as  compared  with  £58,988.  Including  £9,954  brought 
forward  and  £1,311  for  interest,  and  paying  interest  on  the  deben- 
ture stock,  there  is  a  balance  on  net  revenue  account  of  £53,949.  ont 
of  which  have  been  paid  the  dividend  for  the  year  on  the  prefer- 
ence shares,  amounting  to  £18,000,  and  an  interim  dividend  for  the 
first  half-year  at  the  rate  of  £5  per  cent,  per  annum  on  the 
ordinary  shares,  amounting  to  £10,000,  leaving  £25,949  to  be 
dealt  with.  A  final  dividend  is  recommended  on  the  ordinary 
shares  for  the  second  half-year  at  the  rate  of  £5  per  cent,  per 
annum,  making  £5  per  cmt.  for  the  year,  absorbing  £10,000, 
carrying  forward  £15.949,  as  against  £9,954  carrieii  forward  last 
year.  The  company  has  now  connected  to  its  West  End  mains  a 
total  equivalent  of  650,386  8c.P.  (or  30  watt)  lamps.  The  total  is 
made  up  as  follows  :— 444,723  in  lighting,  21,757  in  heating,  and 
182,^6  C7-,301  H.P.-  =«  5,476  KTV.)  in.  motive  powar,  and  l,37j0.bulk 
supplies. 
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The  gross  fftming's  of  the  City  undertakirifr  from  sales  of  current, 
rents,  &c..  were  £145,072  for  1911.  as  comrnred  with  £141,476  for 
1910.  The  expenses  were  £84,35(1  for  1911.  as  compared  with 
£82,741  for  lyio,  and  the  net  earnings  were  £(i0,7l6,  as  compHred 
with  £58,7H5.  Including-  £23.57l>  brousfht  forward  and  pacing 
interest  on  the  debenture  sti>ck,  loans  and  advances,  there  is  a 
balanc*  on  net  reveftue  account  of  £.54.158,  out  of  which  has  been 
paid  the  dividend  on  the  preference  shares  amounting  to  £18,('00, 
leaving  to  carryingr  forward  £36,158,  as  compared  with  £23,576. 
The  company  has  now  connected  to  its  City  mains  the  total  equi- 
valent of  625,8iio  8c. P.  (or  30  watt)  lamps  : — 324.144  in  lighting, 
41.933  in  heating,  and  246,488  (9,859  H.P.  =  7,395  KW.)  in  motive 
power,  13,300  in  bulk. 

The  chief  engineer  certifies  that  the  plant  and  machinery  at  the 
several  stations  of  the  company  have  been  maintained  in  a  high 
state  of  efficiency.  The  advisability  of  giving  up  the  Lambeth 
station  has  been  undc^r  consideration  for  some  time,  and  when  the 
lease  expired  in  1910  it  became  the  duty  of  the  board  finally  to 
decide  upon  the  course  to  be  adopted.  If  the  Lambeth  station  had 
been  retained  it  could  only  have  been  at  a  considerably  enhanced 
rent.  On  the  other  hand,  it  was  found  that  by  expending  a 
moderate  amount  of  capital  in  the  acquisition  of  modern  machinery, 
sufficient  plant  to  replace  that  at  Lambeth  could  be  erected  at  the 
existing  sub-stations  of  the  company.  The  board  accordingly 
decided  to  give  up  the  Lambeth  s-tation,  as  by  adopting  this  course 
the  rent  and  expfrnses  of  the  station  would  be  saved,  and  the  use 
of  more  economical  machinery  secured.  This  decision  has  of 
necessity  involved  the  writing  off  of  a  large  sum  out  of  the  reserve 
and  depreiiation  ac -ounts,  but  the  company  has  already  derived 
considerable  advantage  from  the  change,  and  the  board  look 
forward  to  increased  benefits  in  the  future. 

The  meeting  is  called  for  Tuesday,  March  12th. 

West-Fnd  City 

undertakings,    undertaking. 

Units  generated       7,302,671  30.177  604 

Units  bought . .  11,28(1,388  2,069,311 

Units  sold— Public  lamps 44(i.940  — 

Other  sales I.=!,l61.68l  — 

Total ..  13,602,621  26,865,277 

Used  on  works,  and  transmission  and  dis- 
tribution lofses     4,980,438  5,381,638 

Total  accounttd  for           18,583,059  32,k46,915 

Pub'ic  lamps                                 166  — 

Total  supply  demanded,  KW 6,317  12,063 


Keusiiigton    and    Hni^litsbridge   Electric    Lightino: 

Co.,  Ltd. 

Colonel  R.  E.  Crompton,  C.B.,  took  the  chair  at  the  meeting  of 
this  company,  held  at  148,  Brompton  Road,  S.W.,  on  February  29th. 
The  Chairman,   in  moving   the  adoption   of    the    report  (see 
Electrical  Review,  page  309),  said  it  gave  the  shareholders  the 
amount   available  for   dividend   and   the   amount  they   had   now 
accumulated  as  a  reserve  and  renewal  fund,  which  was  considerably 
in  exces^s  of  their  ordinary  share  capital,  -vhich,   he  hoped,  they 
would  think  very  satisfactory.     The  output  of  the  year  had  slightly 
decreased.     They  had  sold  about  a  quarter  of  a  million  units  less 
than  last  year,  but  this  need  not  alarm  them,  because  the  decrease 
was  due  to  the  cessation  of  the  contract  for  the  supply  of  power  to 
the  contractor  who  was  constructing  the  tunnel  for  the  London 
County  Council  in  their  district,  and  which  lasted  for  two  years, 
and  might  be  looked  upon  more  or  less  as  a  windfall  during  the 
time  it  lasted.     Apart  from  this,  the  figures  for  light  and  power  in 
the  district  showed  an  increase — not  a  large  one,  but  it  was  steady. 
Filled   as  their   district  was,  any  increase  could   only   be  looked 
forward  to  where  there  was  rebuilding   of    premises,  and  in  the 
increased  use  of  electricity  for  purposes  other  than  lighting.     The 
increase  which  had  taken  place  was,  therefore,  satisfartory,  and  it 
was  due  to  the  considerable  improv<  ments  that  had  taken  place  in 
the  apparatus  for  utilising  electricity  in  a  residential  district,  such 
as  cooking,  heating,  and,  last  of  all,  the  cleaisii  g  of  premit^es  by 
means  of   va<uum    apparatus.       At   any   rate,    their  oflBcials   told 
them    that     the     prospects     of     future     increase    in    this    direc- 
tion     were     very     hopeful,     and      that     in     future    years     they 
might   fairly   count    upon    reducing    the    proportion    which    the 
fixed  expenfes  bore  to  the  total  output.     With  regard  to  the  intro- 
duction of  the  metal-filament  lamp,  which  a  yfar  or  two  ago  they 
looked  upon  with  some  dread,  they  now  found  that  they  had  passed 
the  crucial   period  and  the  probability  was  that  it  would  be  an 
unmixed  benefit  to  them.      It  was  practically    certain   that  the 
sale   of   light  demanded   by   their  consumers  was  altogether  on  a 
higher  plane  than  it  used  to  be,  and  none  of  them  would  like  to 
go  back   to  the  scale  of  lighting  which  they  were  content  with  in 
the  days  of  the  old  carbon  lamp.     The  total  income  for  the  year  was 
£80,7i9,  or  about  £1,500  less,  but  he  would  at  onre  call  their  atten- 
tion to  the  fact  that  on  the  expenditure  side  it  showed  that  the 
reductiin  of  income  was  more  than  met  by  the  reduction  they  had 
succeeded  in  obtaining  in  the  items  of  rates  and  taxes  and  landlords' 
charges.     The  hijjh   figure  at  which  thece  items  had  stood  in  the 
past  had  been   a  S(iUrce  of  anxiety  to  the  directors,  and  it  was  only 
this  year  that  he  was  able  to  point  to  a  reduction.     The  reduction, 
however,    had   not   yet   reached  the  figure  to  which  they  hoped  to 
attain.      The   cost   of   generating   electricity,    both    at   their  own 
station  and  at  the  joint  station  at  Wocd  Lane,  remained  practically 
the  fame  as  last  year,  and  it  would  be  unreasonable  to  expect  that 
these   costs  could    be   rtduced   to   any  considera*  le  extent,  as  the 
stations  were  as  efficient  as  it  was  po.'^sible  to  make  them,  and  com- 
pared   favourably    in    that   respect   with    any    plant    in    London. 
Therefore,  any  future  reduction  in  the  total  cost  of  generation  could 
only  come  from  a  better  load  factor.     The  balance  carried  to  net 
revenue  account  was  ^^26,821,  as  compared  with  A25,786  last  year. 


The   total  expenditure  oh   capital   account  had  been    £.186.000,' so 
that  they  had  expended  £91,549  in  ex(e^8  of  the  total  capita),  and, 
of    course,     this    .'-um     \^as    represe nti  d      by  tbtir    reserve     and 
renewal      fund.      The     change    over    to    the    lull      pietsure    of 
400    volts    was    about    two-thirds     complete,  and    until    it    was 
compute  they  would  not  get   the  full  Mrivantage  of  reduced  cost. 
He  supposed  he  would  be  expected  to  mjike  some  remarki-  abuut  the 
coal   question,   and   he  thovght   they  would    be   niore   favourably 
situated  than  some  other  people.     They  had  eight  weeks'  supply  at 
their  ordinary  rate  of  use  of  their  coal.     Another  point  on  which, 
no  doubt,  they  would  expect  him  to  say  a  few  words  was  the  recent 
accident  they  had  had  with  their  mains.      It  was  an  accident  of 
very  considerable  extent,  and  might  have  been  a  very  costly  one  to 
shareholders,  and  they  were  tremendously  indebted  to  the  mains 
staff  for  the  prompt  way  in  which  they  met  the  diflBculty  and  mini- 
mised the  inconvenience  of  their  customers  ;  and  they  had  also  to 
thank  the  consumers  for  the  great  consideration  they  showed  the 
company.     He  was  glad  to  say  they  had  received  practically  no 
complaints,  although,  no  doubt,  their  consumers  were  put  to  great 
inconvenience.     He  had  been  congratulated   by  brother  chairmen 
and  engineers  of  other  works  in  London  upon  the  highly  successful 
way  in  which  it  was  met  by  their  staflF.     They  did  not  know  the 
cause,  and   it  probably  was  the  usual  joint  cause — an  escape  of  gas 
affecting  their  mains.     But  whether  it  was  due  to  the  fault  of  the 
gas  company  or  some  deterioration  in  their  own  mains,  or  whether 
it  was  due  to  the  interference  of  the  Post  Office  people  in  laying 
their  cables,  they  did  not  know,  and  probably  never  would  know. 
These  accidents  often  had  the  effect  of  concealing  themselves,  as 
the  later  explosions  and  other  things  which  took  place  obliterated 
the  traces  of  the  first  short-circuit.     It  was  sufficient  to  say  they 
had  come  out  of  it  very  well,  and  the  cost  had  been  low— about  a 
tenth  of  what  he  estimated  when  the  thing  was  gDing  on.     He  need 
hardly  say  that  it  was  a  source  of  intense  anxiety  to  everyone  con- 
cerned, and  they  were  very  glad  when  it  was  all  over. 
Mr.  R.  Wallace,  K.C,  feconded  the  motion. 
Mr.  Makins  sus?gesttd  that  in  the  accounts  the  figures  of  the 
previous  year  should   le  put  down  so  that  shareholders  might  see 
where  the  differences  were.    He  would  like  to  know  the  cobt  of  the 
actddent  referred  to. 

The  Chairman  said  the  board  would  bear  the  suggestion  in  mind. 
The  cost  of  the  accident  was  so  inconceivably  small  that  at  the 
moment  he  dare  not  quote  it,  in  case  there  was  still  more  work  to 
do  than  they  thought  there  was. 

Mr.  Ma  kins  compared  the  accounts  of  the  Chelsea  Co.  and  the 
Kensington  Co.  at  some  length,  and  suggested  that  the  cost  of 
management  in  their  company  was  considerably  higher  than  in  the 
Chelsea.  He  also  thought  that  the  auditors  should  make  a  note  of 
the  fact  that  the  reserve  fund  was  invested  in  the  business. 

The  Chairman,  in  reply,  said  that  if  Mr.  Makins  examined  an 
analysis  of  the  accounts  of  the  two  companies,  he  would  find  that 
their  management  expenses  were  smaller  than  those  of  the  Chelsea. 
With  regard  to  the  investment  of  the  reserve  in  the  business,  the 
shareholders  would  benefit  when  the  London  County  Council  came  to 
purchase  the  undertaking,  inasmuch  as  it  would  be  purchaseable  at 
its  value. 

The  report  was  then  adopted. 

On  the  motion  of  the  Chairman,  seconded  by  Sir  H.  Bliss,  a 
dividend  for  the  half-year  of  6  per  cent.,  making  9  per  cent,  for  the 
year,  was  agreed  to. 


County  of  London  Electric  Supply  Co.,  Ltd. 

The  directors  report  that  the  capital  expended  during  the  year 
1911  on  account  of  London  districts  was  £49  646,  making  the  net 
total  expenditure  for  those  •  districts  £1,813,746.  The  balance 
brought  forward  was  £1.358,  and  the  balance  from  revenue  account 
for  the  year,  after  deducting  generaticn  and  distribution  costs, 
rents,  rates,  taxes,  wages,  directors'  fees,  geneial  establis-hment  and 
other  charges,  and  proportion  of  salaries,  was  £126  228,  making 
£127,586  available.  Ot  this,  interest  on  the  first  and  see-end  deben- 
ture stock  (including  stock  sold  during  the  year)  and  interest  on 
temfioraiy  h  ans  to  December  31st,  1911,  less  ince  me-tax,  al  seirb 
£45,779.  and  there  is  carried  to  rei-erve  for  depreciation,  repairs, 
renewals,  &c.,  £25,000,  leaving  the  balance  for  distribution  for  the 
year  at  £56.807.  Interim  dividends  on  55,(  00  6  per  cent,  prefer- 
ence shares  and  on  40,000  ordinary  shares  at  the  rate  of  4  per  cent, 
per  annum,  for  the  half-year  ended  June  30th,  1911,  less  income- 
tax,  were  paid,  absorbing  £23,071,  and  leaving  for  further  distribu- 
tion £33,736.  The  directors  now  recommend  a  further  half-year's 
dividend  on  the  6  per  cent,  preference  shares,  and  a  further  dividend 
on  40,000  ordinary  shares  for  the  half-year  ended  December  31st, 
at  the  rate  of  8  per  cent,  per  annum,  less  income-tax,  these 
absorbing  £30  604,  and  leaving  £3,132  to  be  carried  forward. 

Tne  applications  received  during  the  past  year  were  equivalent  of 
3,484  KW.,  mal<ing  41.339  KV,\  The  total  units  sold  were 
20,450,787,  as  against  16,985.687,  an  increase  of  3,465  100  units,  or 
20  per  t  ent.  The  number  of  consumers  increased  during  the  year 
from  1G,883  to  18,459.  The  balance  of  the  first  and  second  deben- 
ture stock  has  been  disposed  of  during  the  year.  Under  the  powers 
conferred  by  the  London  Electric  Supply  Act,  1908,  the  work  of 
inten  onnecting  the  company's  power  houses  at  Wandsworth  and 
Finsbury  has  been  carried  out  during  the  .Year,  thus  giving  the 
company's  consumers  additional  security  fur  the  continuity  of  their 
sujiply,  and  enabling  the  company  to  make  more  economical  use  of 
the  generating  plant  installed  in  the  two  power  houses.  During 
the  past  year  the  City  and  South  London  Railway  has  been  con- 
nected to  the  company's  mains,  and  supply  is  now  available.  In 
view  of  the  crisis  in  the  coal  trade,  the  directors  have  made 
arrangements  for  the  storage  of  an  extra  quantity  of  coal,  to  ensure 
continuity  of  supply  in  the  event  of  a  sti^e  taking  place.    The 
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board  announce  that,  after  lonp  and  carefnl  cnnBideratlon,  they 
have  been  able  to  arranpe.  throiifrh  one  of  the  leadinjr  life  assurance 
companien,  for  a  Hcheino  of  Mtaff  mperannuation,  on  tho  ba^iB  of  the 
company  contributinjr  thereto  in  proportion  to  the  salary  of  each 
nienib(;r  cominp  under  the  scheme,  and  all  membcrn  of  the  ntaff 
have  availed  tbemselves  of  the  ojiportunity  thus  afforded  them. 
The  directors  of  the  Bournemouth  and  Poole  Electricity  Supply  Co., 
Ltd.,  have  declared  a  final  dividend  on  the  ordinary  t-hares  at  the 
rate  of  (J  per  cent,  per  annum,  making  '"'i  P^r  cent,  for  the  year. 
The  business  of  the  Coatbridpe  and  Airdrie  Electric  Supply  Co.. 
Ltd.,  shows  satisfactory  progress.  There  is  an  increase  of  ^88  KW. 
applied  for,  and  an  increase  of  8J 0,292  in  the  units  pold,  raising  the 
total  sales  to  3,r>H8,320  units,  as  against  2,(;ii2,028  units  in  1910. 

The  directors  have  unanimously  elected  Mr.  II.  B.  Renwick, 
previously  general  manager  and  secretary,  to  a  seat  on  the  board, 
and  have  further  appointed  hira  managing  director.  Mr.  F.  C. 
McQuown,  previously  assistant  secretary,  has  been  appointed 
secretary. 

The  meeting  is  called  for  Monday,  March  11th. 


Units  gpnera'ed         

Unit*  hold— Private  consumerB  by  meter 

Total       

Used  on  works . . 

Total  accounted  for 

Not  Bccnunted  for 

Total  max.  supply  demanded 


27.363.728 
2n,4.'5()  7^7 
20,45(1  787 

2,464,654 
22,915.441 

4,448,287 
11,7000  KW. 


Bournemouth  and  Poole  Electricity  Supply  Co.,  ltd. 

The  directors'  report  for  1911  states  that  the  capital  expended 
during  the  year  on  account  of  the  Bournemouth  Order,  1890,  the 
Poole  and  Branksome  Order,  1897,  the  Christchurch  and  District 
Order,  1899,  and  the  Pokesdown  Order,  1902,  amounted  to  £7.749, 
making  the  total  £4()0.206.  The  balance  brought  forwaid  from 
1910  was  £1,400,  and  the  balance  from  the  revenue  account  for 
1911.  after  deducting  generation  and  distribution  costs,  rent,  rates, 
taxes,  wages,  directors'  fees,  general  establishment  and  other 
charges,  and  proportii  n  of  salaries  is  £35,441,  making  a  total  of 
£36,841  available.  From  this  there  is  deducted  interest  on  deben- 
ture stock  and  interest  on  temporary  loans,  less  income-tax,  £8,876  :  • 
leasehold  and  ."special  redem|>tion  funds  and  interest,  £1,697  ; 
amount  written  off  tiuspense  accounts,  £637  ;  amount  carried  to 
reserve  for  depreciation,  &c ,  £5,000  ;  leaving  the  balance  for  dis- 
tribution for  the  year  £20,631.  Interim  dividends  on  the  4i  per 
cent,  preference  s-hares,  on  the  6  pfrcent.  second  preference  s-hares, 
and  on  the  ordinary  shares  at  the  rate  of  5  per  cent,  per  annum  for 
the  half-year  ended  June,  less  income-tax,  amounting  to  £9.358 
have  been  paid,  leaving  for  further  distribution  £11,273.  Final 
dividends  on  the  4i  per  cent,  preference  shares  and  on  the  6  per 
cent,  second  preference  shares  for  the  half-year  ended  December, 
less  income-tax,  have  also  been  paid.  The  directors  now  recom- 
mend a  final  dividend  on  the  ordinary  shares  for  the  half-year 
ended  December  at  the  rate  of  6  per  cent.  p°r  annum,  less  income- 
tax.  The  above  final  dividends  absorb  £10,064,  and  leave  a  balance 
of  £1,209  to  be  carried  forward. 

The  total  applications  received  at  December  3 1st  last  amounted  to 
7,632  KW.,  an  increase  of  535  KW.  for  the  year.  The  total  units 
sold  for  all  purpo!-es  were  3,078,316.  The  directors  of  the  Rich- 
mond (Surrey)  Electric  Light  and  Power  Co.,  Ltd.,  have  declared  a 
dividend  of  6  per  cent,  on  the  ordinary  shares  for  the  year.  The 
board  have  arranged  through  one  of  the  leading  Life  Assurance 
Companies,  for  a  scheme  of  staff  superannuation  on  the  basis  of  the 
company  contributing  thereto  in  proportion  to  the  salary  of  each 
•  member  coming  under  the  scheme. 


Units  generated 

Quantity  sold — 

Public  lamps 

Private  consumers  by  meter 
Total  sold        

Ufed  on  works  

Total  acct  unted  for 

Not  accounted  for. , 

Public  lamps  

Total  maximum  supply  demand,  kw. 


8,808,862 

22,750 

3,055  566 

3,078,316 

392,208 

3,470.t  24 

338,388 

129 

2,282 


Harrow  Electric  Light  and  Power  Co.,  Ltd. 

In  their  report  for  1911  the  directors  state  that  during  the  year  72 
new  consumers,  representing  22  KW.,  have  been  connected,  the 
consumers  at  the  end  of  the  year  being  1,381,  representing  1,213  kw. 
The  economy  which  consumers  have  effected  in  the  consumption 
of  electrical  energy  by  the  use  of  the  metal  lamp,  has  again 
reduced  the  sales  in  a  large  number  of  cases,  but  notwithstanding 
this  the  output  shows  an  increase  of  36  928  units,  the  total 
amounting  to  457,489  units.  There  is  a  balance  of  £l,4(iOof  the 
4i  per  cent.  d(  bentures  still  available  for  is-sue,  f  nd  applicatitns 
from  shareholders,  dettenture-liohlers,  and  con^^lmels,  are  invited. 
The  balance  to  the  credit  of  the  net  revenue  account,  after 
deducting  debenture  interest  and  the  interim  dividend  m  the 
pn  ference  shares,  is  £2.265.  Out  of  this  the  final  dividend  on  the 
preference  shares' requires  £375,  a  divid<nd  is  to  be  paid  on  the 
ordinary  !^hares  at  the  rate  of  5  per  cent,  per  annum  requirintr 
£1,667,  and  £223  is  to  be  carried  forward.  The  directiis  have 
provided  out  of  the  years  profits  £2,500  tor  dtpreciation  purposes. 
A  site  in  Colhge  Read  has  recently  been  secured  for  the  new 
offices  and  showrooms  which  will  he  erected  shortly.  The 
provisional  order  to  extend  the  area  of  supply  as  confirmed  by 
Parliament  under  the  title  of  the  Harrow  and  District  Electric 
Supply  Order,  1911,  relates  to  portions  of  \Veald.»tone  adjoining  the 
Harrow  area,  the  supply  of  electrical  energy  tc  which  can  easily  be 
famished  from  the  company's  existing  generating  station. 


Mr.  J.  N.  Stt;abt,  who  presided  at  the  meeting  held  on  February 
22nd,  f^aid  that  the  total  revenue  hs|l,  for  the  firr-t  time,  reached 
£1<|.000.  They  were  now  feelirg  greatly  the  ^ffect  of  the  increat-ing 
u-e  of  metallic-filament  lamps.  An  analysis  of  the  aocoun'«  of  nboat 
200  consumers,  who  had  been  chosen  a«  typical  ngular  conenmem, 
showed  that  thev  had  paid  the  company  £50<J  leiw  than  in  the 
previous  year.  While  regretting  the  reduction  in  the  revenue,  the 
directors  were  quite  content  to  have  it  ►o,  for  the  cheaf>erthe  light, 
the  more  popular  would  it  become.  In  regard  to  their  proponed  new 
premises,  it  was  hoped  that  a  good  showroom  in  a  central  position 
would  enable  the  company  to  demonstrate  to  the  public  the  great 
advantages  of  the  use  if  electricity  in  a  way  they  had  not  been  able 
to  do  before.  In  regard  to  the  coal  strike,  they  had  a  t-ufficient  stock 
of  coal  to  carry  on  for  seven  or  eight  weeks.  That  was  a.s  much  a.* 
they  could  find  room  for.  and  they  had  to  make  special  arrange- 
ments to  find  space  to  stock  such  a  large  quantity — over  300  tone. 


British    Enjrine,  Boiler  and    Electrical   In.surance 

Co.,  Ltd. — We  are  informed  that,  at  the  annual  meeting  of  the 
shareliulders,  held  at  the  offices,  Manchester,  on  March  1st,  the 
chairman  (Mr.  Longridge)  remarked  that,  while  increased  competi- 
tion from  accident  insurance  companies  had  not  interfered  with  the 
usual  i-teady  increase  in  the  volume  of  busines.a,  the  claims  for  the 
year  19il  had  bten  abnormally  heavy.  This  was  not  to  be  accoonted 
for  either  by  lack  of  vigilance  in  the  selection  of  risks  or  by 
diminished  efficiency  in  the  matter  of  inspection,  and  though  he 
might  be  accused  of  frivolity  in  making  the  snggestion.  he  was 
inclined  to  think  that  climatic  conditicns  affected  the  result.  It 
was  an  admitted  fact  that  boiler  claims  were  unusually  heavy  in  a 
year  when  there  was  a  dry  summer  and  the  snpply  of  feed  water 
was  deficient  both  in  quality  and  quantity.  It  was  not  so  easy  to 
trace  a  connection  between  the  weather  and  the  breakdowns  of 
either  engines  or  electrical  plant  except  that  a  sudden  frost  such  as 
had  recently  been  experienced  would  certainly  increase  the  claims 
for  breakdowns  among  gas  engines,  but,  be  the  cause  what  it  m'ght, 
the  claims  ratio  for  1911  had  been  unusuelly  high.  The  percentage 
of  breakdowns  among  insured  plant  did  not  vary  much,  and  it  was 
higher  than  either  owners  or  makers  were  disposed  to  admit,  but 
with  the  spread  of  the  company's  business,  their  cos's,  both  for 
periodical  inspections  and  for  the  supervision  of  repairs,  were  pro- 
portionately reduced.  Out  of  the  disposable  balance  of  £17.02.5,  it 
was  proposed  to  carry  £7,000  to  reserve  fund,  to  write  off  £250 
from  furniture  and  instruments,  and  after  declaring  a  dividend  of 
5s  per  share,  with  a  bonus  of  3s.  per  share  (less  income-tax  in  both 
cases),  there  would  be  £2,091  to  carry  forward  to  next  account. 

Northallerton  Electric  Light  and  Power  Co..  Ltd.— 

The  annual  meeting  was  held  on  28th  ult.,  Mr.  John  Hutton  pre- 
siding. The  chairman  said  that  the  past  year  had  been  fairly  satis- 
factory. They  proposed  to  carry  their  net  pn  fit  (£31^)  to  the 
reserve  fund  to  provide  for  depreciation  and  further  capital  ex- 
penditure. They  had  ordered  a  Diesel  engine,  which  they  believed 
would  be  of  great  service  to  the  company  and  a  great  economy  in 
producing  the  current.  An  agreement  had  been  made  with 
the  Urban  Council  for  the  public  lighting  of  the  town  for  a  period 
of  five  years,  which  was  satisfactcry,  as  the  question  of  that  con- 
tract from  year  to  year  was  a  matter  of  anxiety  without  such  an 
agreement.  The  arrangement  they  had  made  with  Messrs.  Baillie 
and  Dcbree  to  act  as  consulting  engineers  had  been  very  satisfactory 
and  of  great  assistance  to  their  resident  enfjineer-mannger,  Mr. 
H.  W.  Milnes.  The  chairman  referred  to  the  excellent  manner  in 
which  Mr.  Milnes  had  conducted  the  management  of  the  business. 
They  were  steadily  increasing  their  consumers  and  their  pn  fit,  and 
they  were  within  sight  of  becoming  a  good  dividend-paying 
company, 

W.  T.  Ilenleys  Telejrraph   Works  Co.,   Ltd.— The 

directors' report  for  the  year  1911  says  that  the  accounts  shows 
net  profit  of  £83  831.  After  payment  of  directors' and  auditors" 
fees,  and  debenture  interest,  and  making  allowance  for  depre- 
ciation of  buildings,  plant,  machinery,  &c.,  there  remains 
£62,704,  making,  with  £27,311  brought  forward,  a  total  of  £90.015, 
After  adding  £2,403  to  the  reserve  in  respect  of  depreciation  of 
Consols  and  other  trustee  securities  (bringing  that  amount  up  to 
£8,797),  the  directors  have  transferred  £10,000  to  the  general 
reserve  account,  and  they  recommend  the  payment  of  a  dividend  on 
the  ordinary  shares  of  15  per  cent.,  free  of  income-tax,  of  which  an 
interim  dividend  cf  5  per  cent.,  free  of  income-tax.  was  paid  on 
September  1st  last.  These  payments  will,  together  with  the  pre- 
ference dividend  for  the  year,  amount  to  £53.153.  leaving  a  balance 
of  £36.862  to  be  carried  forward.  The  dividend  warrants  for  the 
ordiniiry  shares  will  be  juis'ed  on  Mnrch  11th.  The  dirp<-tors 
record  the  death  of  Rifht  H.  n  J^ir  Alfred  Com>n  L>  all.  K.CB., 
G  C.I  E.,  and  thev  have  elected  to  fill  the  vacancy  Mr  R.  J.  Hatton, 
M.I.Mech.  F].,  M.I.E.E..  who  has  be»nfor  niany  years  chief  engineer 
of  the  company.  Mr.  Martin  Rolierts  and  Mr,  R.  J.  Hnttcn 
come  up  for  re-election.  The  meeting  is  called  for  Monday, 
March  11th. 

Aberdeen    Suburban  Tramways  Co.— Mr.  George  J. 

Walker,  presiding  at  the  half-yearly  meeting  of  this  company,  said 
that  the  pmfit  earned  for  the  half-year  ending  January  31st, 
amounted  to  £1,419,  which  was  larger  than  the  profit  for  the 
corresponding  period  last  year.  The  total  sum  in  the  meantime 
standing  at  the  profit  and  loss  accoimt  was  £2,130,  which  the 
directors  recommended  should  be  carried  forv^ard  as  usual.  The 
report  was  adopted. 
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ILECTBIO  TB/MWAY  AVD    BAILWAT 
TRAFriC  RETURNS. 


STOCKS  AND  SHARES. 


Port- 

Receipts  for 

No. 

Route 

Looftlity. 

night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

wks. 

open. 

£ 

£* 

£ 

** 

Inc. 

Aberdeen     .. 

Feb.  28 

8.718 

+ 

160 

»9 

68,282 

+  8.405 

14-4 

Ayr 

Mar.    2 

3  3 

— 

2 

■2 

12,713 

+      Ul 

8 

,, 

Bath 

Feb.  27 

1,406 

+ 

103 

9 

6,008 

+      2il 

14-75 

Birkenhead 

Mar.    3 

2,ito7 

+ 

176 

48 

55,018 

+  3.05 1 

13-68 

Birmingham  Corp. 

Feb.  24 

20,«I6 

+  6.887 

47 

4  1,132 

+  94.'i98 

66-4 

Blackburn    . . 

,.    28 

2115 

f. 

193 

48i 

66,4  1 

+  4..'i79 

14-69 

Blackpool  Corp.    . . 

,.    29 

921 

— 

45 

62,893 

+   7.885 

11-87 

Blackpool-Fleetw'd 

Mar.    4 

671 

+ 

46 

8 

2,306 

+      119 

8 

,, 

Bournemouth 

Feb.  28 

2,^61 

+ 

264 

48 

84.629 

+   1,111 

21-95 

Bradford      . . 

..    24 

10,861 

+ 

666 

47 

i5,673 

+ 16,431 

56 

i-2 

Brighton      . . 

Mar.    3 

1,692 

f 

68 

46? 

48,9i>7 

+   2.6tl8 

9-6 

_^ 

Bristol 

,.      1 

12,274 

+  1,188 

9 

64,0t6 

1-  4,821 

30-5 

.. 

Brit.  Eleo.  Trao.  Co. 

Airdrie 

Feb.  23 

B3fi 

+ 

124 

8 

2,lf0 

+      461 

3-65 

Barnsley  .. 

..    23 

400 

+ 

50 

1,422 

+      140 

Barrow     . . 

„    K8 

fc21 

+ 

14i 

2,H13 

+      6f6 

5-87 

Devonport 

,.    23 

97S 

166 

8,747 

+      fl2 

8-85 

Gateshead 

..    2^ 

2,034 

+ 

39 

7.7  3 

+      113 

11-26 

Gravesend 

,.    23 

397 

+ 

45 

1,51 

+       167 

6-6 

_^ 

Greenock.. 

..    2.1 

1,4  6 

+ 

234 

5,205 

+      7U4 

7-25 

Hartlepool 

..    23 

as 

+ 

64 

l,'i'i2 

+      171 

6-72 

Kidderminster  . . 

„    23 

196 

+ 

^7 

681 

+        t6 

' 

{Leamington 

..    23 

286 

+ 

26 

1,051 

+        73 

Merthyr   .. 

„    2H 

39«    -K 

10 

1,4  0 

+       7' 

a-9 

Metropolitan     . . 

..    23 

I5,7v2    +1,6(11 

62.405 

+  5.852 

22 

Middleton 

..    23 

572 

+ 

16 

2,0.9 

-        3< 

8-5 

Mid..Joint  Com'tee 

,.    S3 

6,219 

+ 

449 

22,182 

+      E41 

Oldham— Ashton 

..    23 

1.107 

^ 

70 

4,127 

+      216 

9-18 

Peterborough    . . 

..    13 

238 

+ 

4< 

865 

+      lv5 

5-31 

Potteries  . . 

..    23 

4,166 

+ 

322 

15,013 

+      790 

29 

Rothesay  . . 

,.    23 

9i 

+ 

13 

384 

+        61 

2-76 

^_ 

Bouthport 

„    21 

4.7 

— 

18 

1,720 

—        13 

8-17 

8.  Metropolitan.. 

„    23 

1,4  6 

+ 

49 

6,2.  6 

+       100 

Swansea   . . 

,.    23 

2,1  4 

+ 

105 

8,b72 

+      430 

12-5 

Tynemouth 

..    23 

i74 

— 

14 

1.021 

—       85 

3-76 

Weston-s-Mare  . . 

„    23 

54 

V 

20 

'* 

2(.i0 

+        72 

8 

jWorcester 

„    28 

482 

+ 

26 

" 

1,790 

+        51 

5-75 

Wrexham 

>.    21 

187 

+ 

17 

7U6 

+        46 

Yorks.  Wool.  Dist. 

..    23 

2,C87 

+ 

145 

7.(?3) 

+      219 

i7 

Miscellaneous    . . 

..    23 

403 

+ 

2i 

1,507 

+        48 

•  • 

Burnley 

Mar.    2 

2,626 

+ 

181 

11-78 

Bnrton-on-Trent  .. 

..      8 

5  g 

— 

1 

48 

]3,7f6 

+    "720 

6-6 

Bury 

..      3 

2,  67 

+ 

115 

.8? 

61,112 

+  4,682 

22-5 

_^ 

Cardiff 

,.      2 

4,6f4 

+ 

300 

48 

U,7ii4 

+   8,565 

17-86 

Chatham  and  Dist, 

Feb.  29 

l.bli 

4- 

26 

9 

6,513 

-       60 

14-9(5 

Cork 

,.    29 

864 



29 

9 

8,l4K 

-         7 

9-8a 

Croydon 
Darlington  .. 

„    23 

8,200 

+ 

228 

47 

83,564 

+  5.432 

11-6 

•75 

Mar.    2 

<3U 

+ 

28 

45» 

10.605 

+  1,002 

4-87 

Darwen 

1 

494 

+ 

20 

48 

12,746 

+      819 

4-36 

Dover 

Feb.  24 

S82 

+ 

60 

47 

]  1,75*8 

+  1.649 

4-76 

Dublin 

Mar.    1 

10,387 

+ 

207 

9 

45,577 

+  2,5b6 

.i4-25 

East  Ham    . . 

>.      * 

2,22  i 

4- 

a-8 

48 

£3,('80 

+   3.48; 

7-67 

Exeter 

„      1 

f56 

+ 

36 

48 

lr.l3. 

+   1.026 

5-6 

Glasgow 

,.      2 

86  297 

+ 

160 

742,446 

+  41.445 

98 

-25 

Eastings 

Feb.  29 

1,419 

+ 

42 

, , 

226 

19-3 

Buddersfleld 

Mar.    a 

8,f>8 

+ 

97 

48 

9l',909 

+  7.*-07 

2a -6 

"i 

Hull 

,.      2 

6  014 

+ 

4b7 

48 

111,875 

-t   8  096 

14-5 

Ilkeston 

Feb.  i9 

i51 

+ 

1 

48 

6,i80 

♦         146 

3-8 

Ipswich 

.,       24 

710 

+ 

61 

47 

20,570 

+   1,'91 

lU-6 

Kilmarnock.. 

,.    24 

2b6 

+ 

14 

41 

6  694 

+      466 

4-25 

Lancashire  tnited 

„    28 

2.^22 

* 

111 

9 

l,2tsl 

+         63 

39 

Leeds 

Mar.    2 

J4  857 

+ 

97, 

48 

362.161 

+23,90"/ 

57-6 

Leicester     .. 

„      2 

5,2i9 

+ 

495 

, 

20 

Leith 

.,      2 

l,18vj 

+ 

85 

416 

26,964 

+  2.0-9 

8-72 

Liyerpool     . . 

Feb.  24 

22,749 

4  i,l8y 

7? 

90.194 

+    5,592 

116 

tL.C.C 

,.    21 

80,018 

-t  4,542 

2.Uh2,  81 

+  10.. 665 

139-6 

7-27 

London  United     . . 

Mar.    2 

10,9(2 

+ 

83 

■9 

47,071 

+      79. 

Lowestoft    . . 

,.      2 

2fc5 

— 

4 

22 

3.«3 

+        t8 

8-5 

Manchester 

„      2 

32,bh2 

.  2,160 

48 

780,542 

41,4tO 

'05 

Newcastle   .. 

2 

8  298 

+ 

134 

, 

206,431 

-.  15,294 

31-3 

t  Newport    .. 

Feb.  24 

679 

+ 

89 

47 

3.J.20  t 

+   1,128 

Tib 

Oldham 

Mar.    3 

3.908 

+ 

2t9 

49 

94,494 

+   4,13d 

23 

Pontypridd       >     . . 

..      2 

774 

— 

23 

48 

19.9  .7 

+         17 

56 

f  Portsmouth         .. 

„      2 

1,7  8 

+ 

39 

48 

103,' 3U 

+   7,204 

16-25 

Preston 

Feb.  28 

1,415 

+ 

4 

46 

37.318 

+  2,4  b 

10 

Rotherbam  .. 

„    29 

1,3  1 

+ 

54 

4'? 

33,1  2 

+  2.647 

12 

^^ 

+  3alford 

Mhr.    4 

4  7(8 

+ 

U9 

48^ 

i3,t88 

+  9.59( 

41 

tdbefBeld     .. 

teb.  21 

6  t'CiO 

+ 

46li 

48 

3i2.1fe8 

+  19.85W 

4U 

Bonthampton 

,.    iS 

2  231 

+ 

264 

48 

f8  92^ 

+   6.7.17 

11 

^^ 

Bonthend-on-8ea  .. 

,.    28 

9>-6 

+ 

22 

48 

32 .036 

+  4.959 

7 

Bontb  Shields 

Mar.    2 

1,122 

+ 

44 

48 

29.924 

+  3,1  <3 

10-25 

f  Swindon     .. 

Feb.    7 

1)0 

+ 

12 

45f 

7.261 

+      815 

3-7 

Tyneslde      ,. 

,.    28 

816 

+ 

40 

9 

3.489 

+      19^ 

H 

Wallasey     . . 

Mar.    2 

1924 

+ 

2< 

4*-^ 

52.504 

+   6.342 

&-72 

^^ 

Walthamstow 

..      2 

1,346 

+ 

88 

48 

35  5  6 

+  2  415 

U 

West  Ham  . . 

Feb.  22 

5  203 

+ 

49^ 

47 

127  666 

+  U.vll 

ifi-25 

Wolverhampton  .. 

.,    2i 

1,910 

+ 

28 

48 

47,184 

+   2,156 

18-75 

•  • 

Cen.  London  Ely. 

Mar.    2 

lo.foe 

_ 

640 

9 

45,905 

-  2,709 

6-82 

City  &  8.  Lon.  Rly. 
Dnblin-Luoan  Rly, 

»      8 

6.634 

— 

2l4 

9 

30,6.  5 

—     763 

7-26 

„      I 

115 

+ 

8 

9 

b26 

f          I 

7 

G.N.  and  City  Rly. 

»      2 

8,424 

+ 

249 

9 

15.442 

+   l,'-42 

8-5 

L'pool  OverL'd  Rly. 

„      3 

2.9(0 

+ 

195 

9 

13,322 

+       9h4 

6-6 

Llandudno-Col.  Bay 

„      1 

283 

+ 

18 

Ifc? 

1,764 

+      16J 

6-C 

Lond.Eleo.Ry.Co. 

,.      2 

29,305 

-(1,44. 

9 

13 '.600 

+  6,^60 

21-26 

Mersey  Railway    . . 

H        2 

i  103 

+ 

106 

9 

18,717 

+      41^2 

4-5 

Metropolitan  Rly, 

..      3 

88,(08 

+ 

3  9 

9 

164.633 

+  1,617 

26-75 

Met.  District  Rly. 

2 

26.8  0 

-.  1,818 

9 

114.462 

+   6,602 

26 

•f^nglo- Argentine.. 

Feb.  25 

47,V09 

-f  1,7.:6 

40^425 

+  11  475 

{Auckland    .. 

,.      9 

17  810 

-  l,2-'4 

137.  iC9 

+  11,0.8 

28-8 

Bombay  (B.E.T.)  .. 

..    19 

P.266 

* 

671 

8 

8.012 

r      869 

,  , 

{Brisbane     . . 

Jan. 

17,184 

+  2,126 

■     ,  , 

•  • 

•  • 

Brit.  Columbia  Rly. 

•  • 

Calcutta 

Mar.    2 

7,94a 

+ 

889 

^  ^ 

•  • 

+  6',029 

,  ^ 

Cape  Electric  T.Ld. 

•  ■ 

.. 

•  • 

•  • 

{Ealgoorlie,  W,A,.. 

Jan. 

2,884 

•  • 

, , 

,  , 

•  • 

20-6 

{Lisbon 

,  , 

,  ^ 

Madras 

Feb.  29 

1.429 

4 

269 

8 

6  154 

+     '829 

{Monte  video         ,. 
Perth  iW.A.) 

Feb. 

86(21 

+  522*  1 

4 

125.833 

+  13,8b7 

Mar.    1 

8.791 

+ 

60b 

9 

i  6,967 

2,669 

29 

TnnKday  BTenlnfi 

NoTWlTHSTANtuNo  the  ploomy  aspect  presentee!  on  MoniJay  by  the 
news  from  the  various  districts  connected  with  the  coal  (strike, 
msirketii  in  the  Stock  Exchanfje  stood  up  with  a  Burprieing  amount 
of  strength  against  the  gathering  factors  of  depression.  For  this 
the  reason  was  to  be  found  in  the  general  expectation  that  the 
Government  -would  intervene  with  a  definite  pcheme  to  bridge  the 
gap  now  cleft  between  masters  and  men.  On  Tuesday  the  air  was 
full  of  rumours  pointing  to  early  settlement,  and  prices  recovered 
in  all  departments. 

The  Home  Railway  market  naturally  felt  a  good  deal  of  the  force 
of  the  dulness  and  subsequent  reaction  upwards.  The  features  of 
the  week  are  furnished  by  remarkable  rises  in  Metropolitan  Con- 
solidated and  Central  London  Ordinary  stocks,  the  rise  being  no  less 
than  8J  in  one  case  and  9  in  the  other  respectively.  City  and  South 
London  has  jumped  3i  to  38,  Central  London  Deferred  gained  4,  and 
the  Preferred  1.  At  the  same  time,  London  General  Omnibus  stock 
has  been  rising  ;  Underground  Electric  income  bonds  have  improved, 
taking  the  shares  with  them  ;  London  United  Tramways  Debenture 
stock  gained  i  ;  and  Districts  rose  IJ— the  theory  being  that  very 
substantial  bujing  is  in  progress  for  the  purpose  of  obtaining 
further  control  over  the  transport  system  of  the  metropolis.  These 
very  considerable  advances  stood  out  all  the  more  conspicuously 
from  the  weakness  apparent  in  other  parts  of  the  Home  Railway 
market,  and  even  the  levels  reached  after  the  rises  just  mentioned 
were  not  the  highest  touched,  some  slight  decline  occurring  from 
the  top  prices.  The  Central  London  rise  is  linked  also  with  a 
statement  that  the  line  is  to  be  extended  into  the  South-Western 
districts  of  London  ;  while,  with  regard  to  City  and  South  London, 
we  think  we  have  already  mentioned  the  rumour  that  a  further 
extension  southwards  is  in  contemplation. 

British  Electric  Tractions  are  steady,  without  much  change  after 
their  recent  jises— in  fact,  the  two  Preferred  (>tocks  have  gone  back 
a  little,  though  the  Second  Debenture  gained  a  point.  Metropolitan 
Electric  Tramway  issues  are  unaffected  by  the  control  excitement 
already  referred  to. 

Of  the  electrical  companies  abroad,  Mexican  descriptions  are 
still  rather  inclined  to  weakness  on  account  of  the  revolution 
news  which  continues  to  show  a  very  unsettled  state  in  that 
country.  United  States  iptervention  was  threatened  at  one  time 
last  week,  and  this  the  market  regarded  with  a  good  deal  of  appre- 
hension, as  liable  to  cause  fre.-h  violence  on  the  part  of  the 
Mexicanp,  though  ultimately  no  doubt  it  would  be  for  the  benefit 
of  the  country.  However,  on  balance,  Mexican  Light  and  Power 
Common  is  1  lower,  while  the  Tramways  shares  are  i  up  at  11 8i, 
the  company's  5  per  cent.  First  Bonds  being  unaltered  at  99, 
allowing  for  deduction  of  the  coupon.  Rio  Trams  are  again  in 
some  favour,  putting  on  2  points,  and  Sao  Paulos  have  risen  to 
199.  British  Columbia  E'ectric  Deferred  and  Preferred  are  a  trifle 
duller,  but  the  pre-ordinary  stocks  have  recovered  from  the  effect 
of  the  recent  issue  of  Vancouver  Debenture,  and  show  a  tendency 
to  harden.  Rangoon  Eltctric  Preference  shares  are  weaker,  fall- 
ing i.  There  have  been  many  inquiries  lately  in  the  market  for 
quotations  of  the  Dt-lhi  Electric  Trams  and  Light  shares,  the 
inquiry  being  prompted  by  the  transference  of  the  capital  from 
Calcutta  to  this  city.  There  is,  however,  no  price  for  the  shares, 
and,  so  far  as  we  have  been  able  to  ascertain  no  market  has  been 
made  in  them.  United  Electric  Trams  of  Monte  Video  are  better, 
and  Winniptg  Electric  Debenture  put  on  a  point. 

Tnrning  to  the  English  Electricity  Supply  stocks  and  shares, 
Charing  Cross  Preference  are  not  quite  so  good,  but  County  of 
London  Ordinary  continues  to  ascend,  the  report  and  statement 
being  considered  highly  fatisfaclory.  Notting  Hill  Preference 
have  risen  to  lOj,  and  the  rest  of  the  alterations  in  this  market — 
what  few  there  are — have  for  their  cause  in  most  cases  the  deduc- 
tions of  the  dividends  last  Thursday. 

Excitement  in  the  Telegraph  market  has  calmed  down  very  con- 
siderably, and  Marconis  have  feiven  way,  although,  alter  all,  to  a 
comparatively  slight  extent.  In  their  case,  as  in  that  of  so  many 
others,  the  fall  is  ascribed  to  what  may  happen  in  the  event  of  the 
coal  strike  being  protracted.  West  India  and  Panama  shares  are 
slightly  harder,  while  the  Anglo  group  keeps  steady  and  the 
Eai?tern  stocks  show  small  rises  in  the  Debenture  issues.  Reuters 
shed  i  of  their  recent  big  advance,  American  Telephone  and  Tele- 
graph Capital  stock  put  on  4  points,  and  Mackay  Companies  shares 
have  risen  on  the  better  feeling  perceptible  amongst  American 
securities.  The  Globe  Telegraph  and  Trust  Company  has  declared 
its  usual  quarterly  dividends  this  week,  and  there  is  no  change  in 
the  prices  of  either  class.  National  Telephone  Deferred  went  down 
i,  but  in  other  Telephone  descriptions  there  is  little  going  on. 

In  the  Manufacturing  section,  Babcock  &  Wilcox  again  show  J 
loss.  Callenders  Cable  are  i  lower,  and  CastUfr's  are  ^  down. 
The  price  of  India-Rubber  shares  has  been  narrowed  to  the  dis- 
advantage of  the  holder,  the  quotation  accordingly  showing  a 
nominal  fall  of  i  on  the  week.  Rubber  shares  had  a  smart  spurt 
on  the  rumours  about  the  coal  stnke  being  settled,  the  market 
also  being  supported  by  the  excellent  prices  obtained  by  the  leading 
companies  for  advance  sales. 


*  Compared  with  the  corresponding  period  of  1911. 
{ Inolodei  horse,  iteun  knd  othar  reoeisti. 


f  One  week  only. 
I  One  moathi 


Metropolitan    Ekctric    Siinply    Co.,    ltd.  —  The 

directors  leiommend  thepajment  of  a  dividend  for  the  half-year 
ended  December  31st  last  at  the  rate  of   4  per  cent.,  making  4  per 
cent,  lor  the  year  1911.     This  compares  with  6  per  cent,  per  annum 
for  1910. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AM)   POWER    COMPANIES. 


I 


NAME. 


I  Stock 

or 
I  Share. 


Bournemouth  &  Poole,  Ord.     . . 

Do.    ii  %  Pref 

Do.     Second  fi  %  Pref. 

Do.    4i  %  Deb.  Stock  . . 
Brompton  &  Rensington,  Ord.. 

Do.    7%  Cum.  Pref 

Central   Eleotrio  Supply,  4  %  i 

Guar.  Deb.  I 

C'c^ring  Cross,  West  End  &  City 

Do.    -14%  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
44  %  Cuaa.  Pref.  J 

Do.         Do.  4%  Deb... 
(ihelsea.Ord. 

Do.    «%Deb. 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4)  %  Second  Deb. 
County  of  Durham,  6  %  First  1 
Mort.  Deb.  I 
County  ot  London,  Ord 

Do.    6%  Pref 

Do.    4A  %  Deb.  . . 

Do,    4j  %  Second  Deb. 
EdmundBon's,  Ord. 

Do.    6  %  Cum,  Pref.    . .    '   . . 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    H  %  First  Deb 

Hove 


♦ 

10 

10 

10 

Stock 

.5 

5 

100 

5 
.      6  . 


100.  , 
6 

Stock 

10 

10 

Stock 

100 

Stock 

TO 
10 

Stock 
Stock 

6 

C 

ion 

6 

6 

100 

6 


Dividends'! 
for 


Closing 
QuotatioPR 
March  6tb. 


11910.  1911 


10 
7 


91 
7 


lOA- 
10-  - 

n- 

98  - 
6    16  4 

4i  I  4i     n 


4 
6 


44 
4 

S 


4* 

1    ** 

7. 

--  8-    1 

6 

6 

5 

5 

4* 

44 

6 

6 

5 

n 

6 

B 

4;^ 

■•5 

4i 

4.^ 

Nfl 

Nfl 

Nil 

Nil 

4^ 

4i 

6- 

Rf 

6 

6 

44 

4A 

9 

H 

93  - 

4*- 
9*1  - 

12  - 
117  - 
100  - 

87  - 

9J- 
ll|- 

ini  ^ 

c 

4a- 

SH  - 


III! 

—  11' 

— 102 

■    9 

-  f^ 

■101 

-■■  4* 

-  96 

-  ii 
-101 

-  14J 

-  13 
-121 
-103 

-  8i) 


105 
inn 

KM 

113 

90 

5 

bf. 
7i 


Rise   Present 
I  +  or     Yield 
Fall       p.c. 


I 


..  5  11  1 
I  -^  it  1  .*  0  0 
1    .V    *.6    9    1 


BOO 
6  0  0 
4  17  7 
4  13  9 
6    4    U 


4    .8    4 

5    ."5    3 

4    9    1 

4  19    1 

4  IJ    4 

,  ^ 

4    2    8 

4    7    5 

5  la  .4 

+   1 

.1  IS    .5 

6    !J    3 

4    2    7 

4    0    7 

Nit        II 

Nil        i! 

NAMK. 


Stock  ; 

or 
Share. 


Dividendr 
for 


t  *  ««.  d.  !| 

5  18  11     I 

4  14  9 

.'■.  9.  1 

i  ^  -i 

i>  11  L 

4  4  10    I 

«  19  8    I; 


Kensington  4  Knightsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    44  %  Cum.  Pref 

Do.    ii  %  First  Mort.  Deb.  . . 

Do.    84  %  Mort.  Deb 

Midland  Electric  Corporation  | 
44  %  First  Mort.  Deb.  / 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.     . . 

North  Metropolitan  Power  But-  I 

ply.  £«  %  Mortgajres  (Red.) ) 

Notting    Hill,   6  %  Non-Cum.  1 

Pref. ; 

Oxford 

St.  James*  and  Pall  Mall,  Ord.  ! 

Do.    7%  Prof 

Uo.    34  %  Dob 

Smithfield  Markets,  Ord. 
South  London,  Ord. 

Do.    5  %  First  Mort.  Deb.    . 
South  Metropolitan,  7  %  Pref.. 

Do.    44  %  First  Deb.  Stock  . 
Urban,  Ord 

Do.    5  %  Cum.  Pref.    . . 

Do.    44  °^  First  Mort.  Deb.  . 
Westminster,  Ord, 

Do.    44%Cum.  Pref. .. 


6 
Stock 
Stock 
3 
5 
Block 
6 
6 
Stock 
Stock 

100 

5 
6 

\mj 
10 

5 

3 

5 
100 

6 

4 
100 

1 
100 

5 

.5 
UJO 

5 

6 


'1910    lull 
,    »    I    9 

:    4    '    4 
44 


5tl 


4 


4I 

34       3 
44       *i 


6 


I 


7i      r.f 
10      lu 

*s      §4 

Ni'l  '    2 
5 
5 
7 

ii 

5 

5 

*), 

10" 

44 


44 
10  - 

44 


Cl0Hln« 

Rise 

Quotations 

+  or 

March  5tb. 

Rallj 

»}-    ^i 

W  —  6r, 

»)  —  *»» 

1,',-  IJ'xd 

' 

4,;  -        4^  5C<1 

89  -  9< 

t      .} 

E3-    <i 

4i-     ii 

9«  -llM 

84-67 

9fi  —  t> 

3*-    4 

4  -     4< 

»1  -102 

10  —  11 

* 

«i-    fiJ 

'  • 

PrefeCLt 
Yield 


£  ».  i. 

6    4    2 

4  4 

5  7 
8  18 


3 
2 
2 
4t    3     1 


4  7 
6  1 
4  17 
4    6 

I    0 


4  11  10 

5  0    0 
5  11    1 

4  18    0 

5  3    1 


«4—     fO 

., 

5    9 

5 

8-    Pi 

1  5  17 

8 

62-    'J         •• 

4  16 

7 

8^  -  87 

4    U 

6 

18-    12 

aj-   .^i 

J  8    3 

I 

99  —102 

41 

4  18 

0 

1  -     Uxd 

,  , 

6    4 

5 

97  -100 

..    t 

4  10 

0 

f-       ? 

. , 

?a-   :^i 

"•7  —  «i 

S     1 

2 

Si-    t»xd     .. 

1  5  16 

0 

i'.i-    b? 

'  «    6 

9 

COLONIAL    AND    FOREIGN    ELLCTRiClTl    SUPPLY    AM)    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Klec.  Lt.  and  P.  of  Coohabamba,  I 

6  %  Bonds  I 

Elec.  Supply  Victoria,  5  %  Xst  | 

Mort.  Deb.  | 

Elec.  Dev.  Ontario,  6   %    1st ) 

Mort.  Bonds  ) 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Raministiquia  Power, 5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deh. 
Mexican  El.  Lt.,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

6 

6 

!        5 

84 

7+ 

5 

6 

5     • 

\    100 

5 

6 

$100 

7 

7t 

$100 

7 

7 

1 

3 

3f 

100 

6 

!      100 

6 

6 

;           100 

6 

6 

1500 

6 

5 

10/- 

Nil 

'      1 

6 

0 

$500 

5 

5 

5 

100 

5 

5 

6 

5 

$160 

4 

41 

«100 

7 

7 

6 

6 

bi-    ^xd 
fi.',-    7        I 

4}^i-  S^rtXdi 

m2.H  94* 

114  -ns' 

116  —121) 

S-   1      I 

95  —  p8        j 
f2  —  94        I 

83  —  86 
92i-  944  xdj 

108"— 110 ' 

n-  3i 
1014-103'. 

84  —  sr>" 
»;2  -  84 

10.i  —107 
94  —  16 


5    2    2 

i  6  1  5 
'i    4  16  10 

:  5  5  8 
5  18  8 
5  16    8 

1300 

i  5    2    0 

•+1  i  6  7  8 
5  16  3 
5    5  10 


Nil 
8  0 
4  11 


4  10    7 

5  16    3 

4  15    3 

6  10  10 

5  4    2 


Monterey  Rly.  Light  &  Power,  1 

5  %  1st  Mort.  Deb.  ) 

Montreal,  Lt.,  H.  and  Power    . . 

Northern,  Lt.,Powerand  Coal,  ] 

5  %  1st  Mort.  Bonds  I 

River  Plate,  Old 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  1 

1st  Mort.  Deb.  J 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  1 
1st  Mort.  Deb.  / 
Victoria  Palls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  ( 


100 
$100 
$500 


100 

$100 

$500 

Stock 

Do. 

100 

1 

1(10 


Stock  10 
Do.  6 
Do. 


6 
5 

44 

6t 

5 

4A 


44 

6  5 

Nil  ili.i 

6  6 


m—  £04 

-   i     6  10    6 

1^2  -197 

3  U     1 

39  —  41 

12    3  10 

2.O0  — 2(:0 
Uo  — ll.i 
lOf^-1025 

3  16  11 
6     4     4 

4  17    7 

ICO  -102 

..        4    8    3 

12."^  -  130.J 
lu7  — loH 
lo.tA-lt5.4 
99.i  -101* 

-  *     3  16    8 
..'     4  11    9 

4     5     4 

4     .<     - 

92.i-  944 

5    5  10 

\h-    n 

.. 

lOJ.. -It6?.xd 

5  12    S 

TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  6  %\ 
Mort.  Deb.  ) 
Chili  Telephone     . .        . .        * 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Prei 

Do.    44  %  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %\ 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do,    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

East  and  S.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio,  Pref. 


10 

Nil 

Stock 

5 

$100 

8 

$1000 

4 

Stock 

Sf 

Do. 

6 

Do. 

80/. 

100 

6 

5 

7 

Stock 

4 

10 

6 

10 

10 

'       5 

4 

5 

10 

50 

^ 

10 

4| 

100   . 

*4 

Stock 

7 

Do. 

84 

Uo. 

4 

10 

7 

Stock 

4 

36 

4 

10 

68  I 

10 

6    1 

10    1 

18    1 

25    1 

13 

$100 

6 

$100  1 

4 

1    1 

5 

1 

1 

16    1 

i 

4t 
5 
8f 
4 

8 
6 

80/- 


4 

6t 
10 

41 
10 

44 

44 

5+ 

84 
4 
Bt 
4 


61 

6 

5+ 

Ct 

6+ 

4 


7J-    7a 
97.'>-  995 

148  —150 
9<  —  96 
60  —  68 

no  —111 
254—  2i) 

100  —If  2  xd 

7j-  n 

80  —  88' 

lOJ-  llj 

17  —  18 
3i-    -^ 
8-8* 

99  —101 
74-     S 

99  —101 


136 

m 
100.!. 

9a4 
99  —101 


181 

8;> 

102:^ 

iy| 
101  J, 


11  - 

13S- 
81  - 
664- 
83  - 
71  - 
41- 
3rS- 


lU 

i8i 

33 

584 

t>ti 

74 

4* 

3iJ 


+  45 

-{i     '5 
-4     4 


1-  i 


+  4 


-1-24 
^1 
-k 
-A 


0  6 
6  8 
H-  4 
8  6 
8    1 


5  l>    5 

4  18    0 

4  13    4 
4  10  11 

6    8 
11 

6 
17 

9 
12 


1 

8 
s 
1 
u 

1 

•) 

4  2     4 
3  IH     I 

5  0  11 
3  18  10 

3  19    S 


4    9 

.-.    0 


5  2  3 

4  8  1 

6  9  1 

5  10  2 

5  16  8 

6  8  I 


Monte  Video  Telephone,  Ord.  . . 

Do.    5  %  Pref 

National  Telephone,  Pref. 

Do.     Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.     5  %  Non-ouni.  .Srd  Pref. 
New  York  Telep. ,4^% Gen.  Buds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb.      . . 
Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs. ) 

Renter'.?        . .         

Submarine  Cables  Trust 
Telephone  Co.  of  Egvpt,  44  %  1 
Dob.  Hea. ) 
United  River  Plato  Telepbouo 

Do.    5%  Cum.  Pref 

West  Co%st  of  America   . . 

Do.     4   %   Dobs.,  1   t<->   1,.T(K.  ( 
guar,  by  Biaz.  Sub.  Tel.  ) 
West  India  and  Pauania  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2ud  Pref. 

Do.    5%  Debs ' 

Western  Telegraph,  Ltd. 

Do.    4  %  Deb 

Western  Union  Tel..  4%  Ends.  A 

Do.    44%Fclg.  Bonds.. 


1 

.    6 

6 

1  -    U 

1 

6 

5 

Stock 

6 

6+ 

9«.<-1024 

Do. 

6 

6+ 

123* -125  5 

10 

6 

6 

9i-10 

10 

6 

6 

5 

6 

6 

5.;,-    5.'„ 

100 

44 

44 

103  -IW 

1 

'    8 

^-    IJ 

I 

6 

6 

14-     )i 

Stock 

4 

4 

87.1-  «»4 

Do. 

i 

4 

984-1004 

8 

6 

6t 

lOJ-  Hi 

Cort. 

6 

6 

130  —133 

Sioek 

44 

4* 

!)9  —101 

5 

8 

8 

's-  73 

5 

5 

6 

61-    65 

n 

n 

24 

14-    li 

KK, 

4 

4 

97  —  !.!! 

10 

u 

141. 

4<-     U 

10 

6 

6     , 

lOj-  U< 

10 

6 

6 

«^l-  Hi 

100 

6    t 

6 

102  —1(4 

10 

7 

6t 

1.14-     i-i 

Stock 

4 

4 

9.1  — lul 

$1000 

4 

4 

Ui«  -1C*» 

$1000  ; 

44 

*i, 

U2  -1(5 

-4 


-I 
+  A 


4-; 


5 

6 

3 

6 

10 

h 

5 

17 

1 

4 

15 

7 

6 

0 

0 

6 

0 

0 

4 

12 

0 

4 

6 

6 

4 

11 

5 

4  16  10 

4 

9 

5 

8  19 

7 

3 

10  11 

4 

10 

3 

4 

9 

1 

6 

4 

11 

4 

8  11 

3 

11 

0 

1 

0 

III 

S 

5 

6 

6 

6 

8 

4  16 

2 

5 

0 

0 

3 

19 

a 

S 

13 

5, 

4 

5 

9 

t  -. 


i 


*  UnloM  otherwise  stated,  all  abates  are  fiilly  paid. 


t  Interim  dividend. 


G«»«*4i'l>««a^4     .CkVft..  ■»<•'■£*     «s«^tfi». 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-(aw»««««f.) 

ELECTRIC    RAILWAYS    AND   TRAMWAYS.— HOME. 


NAME, 


^*°'*=  I  Dividends 
Share.;        '»' 


Ord. 


Bath  Trams,  Pref. 

Do.    6  %  Pref 

Do.     4*  %  Deb , 

Brit.  Eleo.  Trao.,  6  %  Pref.     . .   I 

Do.        Do.  Pefprred      .     I 

Do.        Do.  6'¥  Cuni.T>r'f    , 

Do.  7'¥.Non.Cuni    Pr'f. 

Do.  f  %  Perp.  Deb.      . . 

Do.  4J  %  9na  Deb. 

Central  London  Railway,  Ord. 

Do.     Pref.  t 

Do.    Def 

Do.    4  %  Deb ' 

City  4  South  London,  Ord. 

Do.    5%  Pref.,  1891     .. 

Do.        Do.         1896    .. 

Do.         Do.         1901    .. 

Do.         Do.         1908    .. 

Do.     4  %  Deh 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  A  Citv,  Pr'f.  Ord 
HastinRS  TrRms,  6  %  Pref. 

Do.    4*  %  Deh 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deh 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trtuns,  5  %  Pref. 

Do.    4  %  Deb 


1 

1 

100 
IfO 

ion 
i<>n 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

10 

10 

6 

100 

5 

100 

100 

100 

10 

100 


1910. 

Nil 

6 


6 

I' 
4 

a 

4 

IJ 
6 

6 
6 
6 
4 

6 

Nil 

Nil 

4A 

2i 
4 
6 
4 

Nil 
4 


1911 

Nil 

6 

4i 


6 

4i 

3 
4 
2 
4 

1S+ 

6 
6 
6 
6 
4 
6 

8> 


ClosinR 
Quotations 
March  5th. 


u 


85 
14  —  16 

8—10 
92  —  94 
40i—  42J 
96-99 
'0  —  P4 
77  —  7'1 
84  —  (-6 
.6-2  —  64 
ion  —102 
87  —  89 
1(7  —1(9 
102  —104 
101  -103 
101  — i(i3 
101  —103 
105-  US 
H-     1| 
4-       I 
73  —  78 

75  —  80 
82-84 
97  —  99 

754-  7P| 


Rise 

+  or 
Fall 


— 1 
— 1 

4  1 

+  9 

41 

44 
4  8i 


+  h 


Present 

Yield 

P.O. 


£  B.  d. 

Nil 
7    5    6 
5    6  U 


1    0 

7  2 
15  U 
13    0 

a  6 
9  18  5 
3  16  11 
11  9 
16 
17 
17 
17 

2 
Nil 


6  IR    5 

4  6  11 

5  0  0 
5  19  1 
1    0  lU 

5    1  11 


NAME. 


Metropolitan  Railway  Consol. 
Do.    Surplus  Lands     . . 

Do,    84%  Deb 

Do.    8J|  %  Pref 

Do.    3*  %  Con.  Pref.  . . 
Metropolitan  Distriot  Ord. 

Do.    6%  Deb 

4%  Deb 

4  %  Prior  Lien 


Do. 
Do. 
Do. 
Do. 


ii  %  First  Pref. 
34  % 


_  %  Gtd. 
Metropolitan  Eleo.  Trams,  Ord. 

Do.    Del 

Do.    5%  Pref 

Do.    44  %  Deb 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    4  J  %  Deb.  . .        .v  "    . . 
South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Elec.    Railways 

Do.    4i  %  Bonds  . . 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.  6%  Pref 

Do.  4}  %  Deb 


100 
100 
100 
100 
100 
100 
100 
100 
lUO 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 

le 
100 
100 

6 

6 

100 


6i 

Nil 
6 
*4 


0 
3 

0 

6 

5 

** 

44 

6 

4 

4 

■4 

44 

1 

1*+ 

Nil 

Nil 

,  , 

4Jr 

-  4J 

Closing 
Quotations 
March  5tb. 


57^-  581 
68  —  70 
HO  --  92 
85  ~    87 
84  —  86 

3."ii—  as 

144  —146 

96  —  98 
100  —102 

8;^  —  91 

76  —  78 

3 f- 

^5 —     _3' 
99  — lOi" 

looi— in2i 

hi   a 
4«-   ^xd 

89  —  92 

i-     i 

72  —  77 

n-  n 
99  —101 

78  —  80 

2|-    3i 
81  —  85 


Rise 
4  or 
Fall 


4  8i 


■Hi 


+ 
42 


I 


Present 

Yield 

P.O. 


£  8.  d. 

3  4  4 
8  18  7 
8  16    1 

4  0  6 
4    1    5 

Nil 
4    2    2 
4    18 

3  18    5 

4  18  11 

4  9  9 
6  13    f> 

Nil 

5  10  2 
4  9  1 
4  17    7 


6  19  3 

4  17  10 

6  17  2 

6    4  U 

4  '9    1 

Nil 

Nil 

6    5  11 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arp.  Trams,  1st  Pref.     ... 

r»o.    3nd  Pref 

00.    4  %  Deb 

Do.    4i  %  Deb 

Do.    5  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref. 

Do.    4i  %  Deb 

Do.    5  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord, 

Do.    5%  Pref 

Do.    4i  %  Deb 

B.  Colum!  la  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  Ist  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    .. 

Do.    4J%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5  %  Pref 

Do.    4i%Deb 

Cape  Electric  Trams 

Ci^  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5%  Deb. 
Havana  Eleo.  Rlv.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 

6 

5* 

5 

6 

5I 

100 

4 

4 

100 

H 

4^ 

IfO 

5 

6 

ICO 

6 

5 

10 

.6 

6 

100 

H 

*h 

1(X) 

5 

5 

6 

8 

8+ 

6 

e 

6 

100 

^ 

41 

100 

8 

8t 

100 

6 

6 

100 

5 

5 

1      40 

4; 

4*  I 

100 

4| 

a 

IOC 

44 

5 

6 

6 

5 

6 

100 

44 

4* 

1 

Nil 

2^^ 

6 

6 

5 

100 

5 

6 

!    100 

6 

5 

81000 

5 

6 

1 

Nil 

100 

5 

6 

100 

5 

61 

5    - 

m 
94 

101.fi 

1034 

102  ' 

lOJ- 

98  • 

98 

H- 

ii 

100 

>35 

116 

l(j9 

100 

102 

104  ' 

I 

1(1 
93 
100 

91 

68 


-  6J 

-  5^ 

-  95 
-103i 
-lOfJ 
-105 

-  "i 

100 
100 

-  9 

-  5J 
-103 
-140 
-120 
•112 
-103 
-104 
■106 

-  6| 

-  5,i, 
-108 

3 

-  qlxd 

-  1(13 

-  98 

—103 

fi 

>r 
94 
62 


1 
549 

.       5    3    6 

4    4    8 

4    7    0 

4  14    9 

4  15    a 

.        5    6    8 

4  10    0 

.        5    0    0 

4    8  11 

.        4  15    3 

4    7    5 

1  — 

1       6  14    4 

1  — 

1       5    0    0 

!  + 

i     4    9    3 

. 

4    7    5 

.        4    6    7 

4 

4     4    5    0 

1   . 

5    4    4 

4  16    5 

.       4    7    5 

!       4    6    0 

.       4  17    3 

5    2    0 

.        4  17    1 

Nil 

5    6    5 

.       8    1    4 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref.  

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
ManaoB  Trams  &  Lt.,  Ist  Deb.  . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    5%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    4J  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Winnipeg  Eleo.  Rly.,  4)  %  Deb. 


1 

V   . 

1 

6 

6 

1 

5* 

6t 

1 

6 

6 

100 

6 

6 

100 

5 

6 

100 

5 

6 

81000 

5 

6 

«100 

7 

7t 

6 

5 

100 

6 

6 

5 

10 

10 

6 

6 

6 

100 

6 

5 

1 

^ 

,  . 

100 

5 

6 

6 

6 

6 

100 

^ 

44 

$100 

H 

5f 

,  , 

5 

5 

100 

5 

6 

SlOO 

10 

lot 

$500 

5 

5 

100 

5 

5 

100 

5 

5 

6 

6 

7 

5 

6 

6 

100 

6 

6 

100 

4i 

44 

1=  ^« 

1  -     I: 

1  —     1; 

934-  b74 

, , 

93J-  96| 

. , 

92  —  95 

994-1014 

+  1 

H7i-llH4 

+  4 

98  -100  xd 

1 

lOOi— 1(  2i 

1 

6S-    7jxd 

5  —    5;xd 

+  i 

974—  994 

..    1 

IrV-    h% 

101  —104 

H—   5| 

-i  1 

98  -101 

1 

118  —119 

-"2 

1024-1034 

+  h 

99  -I'O 

4l 

198  -200 

102  —104 

1 

81  —  84 

! 

93  —  9.5 

. . 

H-     5=^E 

+  h  ; 

5S-    6i 

••    1 

99  -102 

+  *  1 

105  —107 

41 

6  0 
4  8 

4  16 

5  2 
5  3 
5  5 

4  18 

5  17  2 
5  0  (I 

5  17  1 

6  18  0 
5  9  1 
5  0  6 
1  18 
i  16 
5  6 
4  9 
4  4 

4  16 

5  0 

5  0  0 

4  16  2 

6  19  1 

5  5  a 

6  1  9 
5  U  7 
4  18  0 
4  4  1 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  &  Wilcox 

Do.    Pref.  

B.I.  &  Helsby  Cables      . . 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref.  

Bmsb,  Ord 

Do.    7%  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.     Pref.  

Do.     Deh 

Castner-Kellner 

Do.    Deb 

Orompton  &  Co 

Do.    Deb 


1 

Nil 

6    1 

1 

9 

6    ! 

1 

26 

24t 

1 

6 

6    , 

5 

10 

8f 

6 

6 

6 

100 

100 

8 

NH 

n 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

, , 

2 

Nil 

.. 

2 

Nil 

, 

100 
100 

!t 

i 

6 

15 

lot 

5 

6 

6     1 

,     100 

*^ 

44 

'        1 

17. 

20 

!     100 
8 

A 

N*^ll 

100 

6 

6 

5 3 

I-      i^ 


6f-    7i 
5i-    6| 

101  —103 

92  —  95  xd 

.*-      ^ 
62  —  f5 

102  —105 
1/6-2/- 
6/.  -6/ 

0-      i 
0-      i 

54  —  69  xd 

87  —  42 
81-    95 
6  —    5i 

984—1004 
34-    3g 

106  —110 

i-     8 

58  —  68 


iV 


7  2    2 

8  18  7 
3  13  10 
6  17  11 


4  16 
4    7 

4  13 
Nil 

6  8 

5  14 
Nil 
Nil 
Nil 
Nil 

7  10    6 
10  14     4 

7  17  11 
4  15    3 

4  9    7 

5  10    4 
4     1  10 

Nil 
7    7    1 


Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  .£3  paid 

Do.     fully  paid   . . 

Do.    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref. 
Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  Q.  &  T.     . . 

Do.    Pref 

Telegraph  Constiuction. . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

1 

100 

5 

5 

100 

100 

2 

2 

10 

100 

10 

100 

5 

6 

100 

10 

10 

12 

100 

1 

6 

100 


5 

1 

6 

6 

nII 

*4| 

Nil 

4 

4 

5 

5 

Nil 

24t 

7 

' 

7 

' 

6 

6 

6 

6 

4 

4 

16 

lot  1 

n 

n 

10 

6 

6 

20 

lot 

4 

4 

Nil 

■  • 

Nil 

4 

4 

'    97  -100 
^h-     12 

«  71  —  75        I 
77  —  80        i 


it    li 


7^-    8t 
94  —  96 

9—04 
67  —  92  4 : 

113-  124 

5  -     5J  xd    4 
104  —106 
10—11  — 

354^  374      I     '. 
994—1014 

ii-  n 

61  —  C4 


6  8  1 
6  9  9 
4  10    0 

Nil 

Nil 
6    6    8 
6    6    0 


9  4 
5    8 

4  2 

5  3 
7  0 
2    5 

6  9 
4  11 


4  17  7 
6  7  0 
8  18  10 

Nil 

Nil 
6    5    0 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     t  Interim  dividend. 


The  yields  are  oaloulated  in  most  cases  upon  the  dividends  paid  (or  IMO. 


Bank  rats  ot  Discount  34  p«r  cent.,  February  8th,  1912, 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    JANUARY.    1912. 


If  the  figures  which  we  record  herewith  are  any  indication,  the 
year  1012  opens  well  as  regards  electrical  business.  In  all  three 
sections  (exports,  imports  and  re-exports)  the  January  totals  are 
well  above  the  averages  obtaining  last  year. 

In  the  export  section  the  total  of  £167,471  compares  with 
£37'),208  in  Du^ember,  and  was,  in  fact,  exceeded  on  only  one 
occasion  la^it  year. 

The  import  total  of  £228,245  is  more  than  £20,000  in  advance  of 
the  previous  month's  figures,  and  the  re-exports  total  of  £3o,325 
for  January,  constitutes  a  record  in  our  returns. 

As  regards  the  exports,  the  satisfactory  total   is  lari^ely  due  to 


the  flourishing  state  of  the  cable  and  machinery  export  trade,  the 
former  businesa  being  valued  at  £102,000  for  the  month,  while  tha 
latter  exceeded  £190,000  in  value.  Telegraphic  exports  at  over 
£66,000  are  also  above  the  recent  level. 

In  the  case  of  the  imports,  the  machinery,  and  telegraphic  and 
telephonic  sections  show  an  improvement  on  the  December  retame, 
while  (flow  lamp  imports  show  some  falling  ofif,  and  other  items 
rem  tin  stationary.  During  the  month  India  was  an  exceptionally 
good  cust  )raer  of  ours,  while  Japan,  South  America  and  Australia 
also  cont'-ibuted  largely  as  purijhasers.  German  imports  into  this 
country  remiinel  stewly,  but  the  United  States  nearly  doubled  its 
contrioution  of  December  last. 


Registered  Exports  of  British  and  Irisli  Electrical  Goods' from  the  United  Kingdom. 


2 


Destination  of  exports  aod  country  conBigoiiig] 
imports. 


Si     o 
o 


as  o  O 

00  Q>  ^ 

^s    is 


•2 

'■c.S" 


.2  c  J 


a  I      o 


a 


°§ 

^  S  ^ 

o  x  a- 


c  c 
Z  <« 


a 
o 


as 

a 


'  =     C! 

,  *  a  o  : 

o  o  c 


H 


» 


X  ofi 


c 


•=  =  2 


t.  ^  !^ 


5 


Russia,  Sweden,  Norway  and  Denmark 
Germany  and  German  W.  Africa     ...         .!. 
Netherlands  and  Java 

Belgium  ...         ...         ...         

France  and  Fr.W.  Africa       

Portugal 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

Switzerland,  Italy  and  Austria-Hungary  ... 

Greece,  Roumania  and  Turkey 

Channel  Isles,  Gibraltar,  Malta  and  Cypruf ... 

U.S.A.,  Philippines  and  Cuba 

Canada  and  Newfoundland  ... 

British  West  Indies,  British  Honduras  and 

British  Guiana    ... 
Mexico  and  Central  America 
Peru,  Uruguay  and  Paraguay 
Chile 
Brazil    ...         ... 

Argentina 

Colombia  and  Ecuador 

Egypt,  N.  Africa  and  Persia... 
British  West  Africa  and  St.  Helena 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope    ... 

Natal     ...         ...         ...         ...         ...         ... 

Zanzibar,  Brit.  E.  Africa.  Mauritius  &  Ad(n 
Madeira  and  Portuguese  Africa 

China  and  Siam 
Japan  and  Korea 
India     ... 

Ceylon 

Straits  Settlements  and  Fed.  Malay  States... 
Hong  Kong      

West  Australia  ...         ...         

South  Australia  

Victoria  

New  South  Wales       

Queensland 

Tasmania 

New  Zealand  and  Fiji  Islands  


£ 
910 

1,199 
404 
645 

1,826 

164 

273 

548 

26 

30 

31 
609 

48 

20 

13 

408 

1,694 

3,140 


226 

9 

2,145 

1,780 

666 

87 

235 


£ 

528 

722 

1,064 

414 

38 
102 

59 

2,930 

378 

78 

10 
474 


158 

735 

315 

1,112 

9,118 


427 

16 

1,858 

.3,776 

7,967 

261 

3J)6 


Total,  £ 

Begistered  Imports 

Russia,  Norway,  Sweden  and  Denmark     ... 

Grcrmany  

Holland 

Belgium  

France   ... 
Switzerland       

Italy       ...         

Austria-Hungary         

United  States  ... 

Total,  £ 


875 

1.726 

773 

551 

4,580 

14,419 

173 

537 

716 

246 

681 

775 

510 

477 

1,275 

6,514 

1,037 

13,774 

4,722 

12.777 

574 

3,041 

18 

37 

1,886 

14,190 

4,756 

102.000 

£ 
324 

5 
54 

334 
30 

158 
76 
63 
97 

114 
95 

'  332 

87 

218 

369 

22 

1,129 

37 

147 
71 


£ 

£ 

£  • 

48 

120 

•  47 

576 

•  •• 

69 

•  •  * 

25 

9 

28 

623 

71 

14 

99 

1,043 

10 

... 

12 

11 

384 

23 

81 

148 

'59 

••• 

40  . 

509 
1,176 

10 

12 

828 
.350 

117 


64 
60 


.523 

1,358 

659 

282 

557 

270 

250 

38 

77 

75 

177 

466 

16 

40 

2,770 

2,070 

195 

211 

83 

44 

13 

76 

236 

326 

348 

2,133 

1,046 

503 

1.254 

131 

161 

10 

33 

404 

579 

12,774 

12,114 

590 


31 
248 
80 
16 
12 
16 

19 
890 
302 
21 
56 
27 

45 
38 
75 
17 


18 


3,£84 


49 
3,231 

133 

43 

66 

796 

11 


178 

424 

75 

69 

37 
2,447 
234 
476 
852 
143 


4 

71 

681 

7 
21 


1,1,861 


£ 
10,476 
2.938 
2,364 
1,215 
9.098 

306 

1,121 

2,141 

33 

113 

392 

■  9,425 

268 

■  585 
l,21» 
6,012 
5,473 

10,141 
143 

722 
537 

4,185 

5,488 

2,321 

70 

215 


£ 
68 


526 

882 


215 


£ 

763 

10 

23 

1 

6 

4 

13 

29 

6 

4 
302 


50 


•  •• 

•  ••— ■ 

26 
115 


£ 
95- 

27 

l,?i53 

331 

267 
12 


£ 
-2S4 

763 

44 

285 

30 

48 

7,533 

98 

1,762 


£ 

13,643 
5,614 
4,674 
4,874 

14,006 

913 

2,078 

13,708 
627 

•2,193 


129 

.7 
1,456 
741 


123 

18 

226 

27 

11 


•:,^ 


1,269 

32.124  ;9,831 

27,214  1,440 

69  1,245 

632    78 

1,480 


792 

1,574 

6,219 

12,592 

1,835 

5,169 


23 

92 

29 

2,665 

4 

230 

28 

66 

189 

673 

150 

4 

49 

8 

3,017 

323 

865 


40 

19 

326 

136 

34 

27 

624 

5,437 

1,833 

150 

3,649 

...  1 

761 
24,193 

447 

15,793 

273 

9 

1,055 

53 

23. 

301 

322 

139 

433 
136 
35 
164 
115 
112 
127 


16 

1,092 
2.716 
305 
40 
94  i    9 


645  .  1,833 
1,102  16,862 


819 


o-^ 


•       97 

I-  305 
I  18 
,  884 
21.815 
728 


705 

5,421 

191 

340 

9 

15,049 

14 


189 


I 


19 

28 


278 

319 

2,938 

1,470 

471 

639 


266 
981 
125 
278 
198 

3,408 
18 

260 
1.156 

398 

1,124 


•  900 
2,161 
2,463 

7,176 

33,526 

29,754 

323 

?,132 
6.249 
10,867 
13.408 
12,696 
16,040 
1,228 

4.634 
48.038 
59.932 
3.469 
4,057 
3,423 

6,284 
10,477 
33,533 
37,183 
10,260 
105 
25,238 


1,391 '15,683  66,362  1467,4  71 


into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


14 

12 

... 

1,479 

3,923 

1,764 

66 

45 

•  •  ■ 

512 

948 

129 

171 

248 

715 

19 

396 

433 

4 

264 

•  •  . 

1,305 

*•• 

2,230 

422 

344 

4,495 

7,563 

3,385 

82 

25,693 

2,388 

50 

883 

13 

822 


23  I  ...  I  4,505 

7,170'  2,188  149,811 

629  1  ...  !          9 

19  64  :  2,705 

484  1,089  •'      520 

811 

...     I  37  .. 

306  I  55  15 


... 

285 

55 

224 

2,220 

7,998  ! 

■  •  • 

•  •• 

42  1 

•  •• 

417 

770 

... 

1,363 

2,883 

•  *. 

... 

4 

3,503  1  2,194 


8,774    15,66(. 


i 1 I 

3,385    33,4.34   U0.S2.^!  .3.433    67,1.50  il5,89( 


167 
243 


4.695 


270 
446 


12.468;       6,3,221 


9,946 

14.922 

36,314 

138.784 

•  •• 

3,179 

9,243 

14.857 

1,539 

9,895 

20 

1,696 

2.296 

2.601 

82 

3,022 

3,781 

37,603 

226.5.=>9 


Additional  imports  :  Canada,  goods,  £'2  ;  machinery,  i;  1,^94.     Spain,  carbons,  *:90. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


21,834 


1,117 


3,1.">:5         146 


7,171 


194 


371 


1,039 


Total  Expokts  :  £467,471. 


Total  Re-Expobts  :  £36,325. 


Total  Impobts  :  £228,245. 


Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  CustomB  returns.  The  first  and 
third  coluiroa  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtlesti,  consiBting  of  similar 
materials  'o  those  appearing  in  adjacent  columnF.  Importfl  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 
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Electrical  Enoineers   in  BoniUay.— "Tlio  increasing 

demand  for  electrical  machiaery  and  appliances  for  ladian  factories 
has  broug-ht  out  quite  a  representative  body  of  electrical  experts 
from  different  manufacturers.  Mr.  W.  Lusk  is  now  in  Bombay 
looking-  after  the  interests  of  the  General  Electric  Co.,  of  New  York, 
whilst  Messrs.  Preace  &  Paris  are  inquiring:  into  busines.s  prospects 
on  behalf  of  the  Westinghouse  Co.  The  Lancashire  Dynamo  and 
Motor  Co.  is  now  being-  represented  by  Mr.  W.  Cook,  the  experf- 
engineer  for  Messrs.  Sorabji  Shapurjv  &  Co.  Mr.  Saunders,  of 
Messrs.  Siemens  Brothers,  is  also  on  the  spot  to  negotiate  the  busi- 
ness in  connection  with  the  mill  installations  of  the  Tata  Hydro- 
Electric  Power  Supply  Co.  There  are  several  other  inquiries, 
including  the  electrification  of  a  native  State  on  a  large  scale,  the 
promoters  being  well-known  Bombay  citizens." — Indian  Tertilr 
Jouriud. 


Automatic  Reversible  Battery  Boosters. 

Discuxifion  on,  paper  read  hy  Mb.  R.  Rankin  before  tlie  Institu- 
tion OF  Electrical  Engineebs  at  Birmingham,  Februa-rrj 
Ut/i,  1912.  For  abstract  of ' paper  see  ELECTRICAL  Review, 
December  8th  and  I5th;  Idllf)  '■ 

Mr.  a.  M.  Taylor  was  not  quite  convinced  that  the  way  in  -which 
automatic  reversible  boosters  were  worked  was  necessarily  the  best. 
Unfortunately  for  the  battery,  it  was  not  at  present  a  strictly 
reversible  machine,  nor  would  it  be  until  it  was  suited  for  the  same 
rate  of  charge  and  discharge.  The  automatic  booster  was 
undoubtedly  a  very  valuable  piece  of  apparatus,  particularly 
because  it  dealt  with  the  battery  as  a  whole,  and  so  avoided  any 
disturbing  cause  tending  to  make  one  cell  behave  differently  from 
another.  He  understood  that  on  the  Continent  and  in  America  auto- 
matic means  had  been  employed,  using  regulating  cells  exclusively 
for  the  discharges,  and  he  thought  that  there  was  a  danger  of 
such  means  entering  into  serious  competition  with  boosters  in  this 
country  if  the  size  and  cost  of  the  latter  were  not  kept  in  check. 
This  result  could  be  obtained  by  sacrificing,  to  some  extent,  the 
feature  of  the  automatic  booster  whereby  the  battery  -was  charged 
in  the  intervals  between  the  discharges  ;  it  -would  be  in  no  way  at 
a  disadvantage  compared  with  regulating  cells,  since  these  would 
also  suffer  from  the  same  weakness.  He  was  not  at  all  convinced 
that  themaking-np  of  a  load  at  the  generating  station  in  this  way 
was  of  such  great  importance,  and  he  believed  that  the  disadvantage 
would  be  more  than  compensated  for  by  the  greater  capacity  of  the 
battery  to  deal  with  severe  discharges  which  would  be  obtained  by 
the  method  he  proposed.  Briefly,  this  was  to  increase  the  number 
of  cells  in  the  battery  above  that  required  merely  to  float  upon  the 
line,  and  to  employ  series-parallel  grouping  of  the  boosters  for  the 
purpose  of  putting  the  final  charge  into  the  battery  late  at  night  or  . 
early  in  the  morning.  In  tho^e  cases  where  the  average  load  did 
not  possess  a  constant  value  throughout  the  whole  day,  there  would 
be  a  very  decided  gain  in  employing  series-parallel  arrangements, 
and  they  could  reduce  the  size  of  the  booster  to  very  nearly  half. 
If  the  booster  could  be  arranged  to  be  coupled  in  series  or  parallel 
at  will,  it  would  be  quite  feasible  to  give  any  charge  required  by 
the  battery  at  any  time  of  the  day.  He  had  worked  out  a  switching 
arrangement  which  could  be  operated  without  any  adjustment  of 
the  booster  field  or  interruption  of  the  current.  It  would  be  found 
that  owing  to  the  reduction  in  the  amount  of  boost  required  and 
in  the  size  of  the  booster,  the  current  taken  fmm  the  battery  to 
drive  the  booster  was  so  much  less  than  before,  that  the  reduction 
in  the  output  of  each  cell  throughout  the  whole  battery  was 
sufficient  to  pay  the  capital  value  of  the  increased  number  of  cells, 
while  the  energy  losses  in  the  booster  must  obviously  be  less  with 
the  smaller  booster,  and  the  general  efficiency  was  improved. 

Mr.  F.  W.  Foster  did  not  agree  that  in  the  case  of  a  works 
generating  its  own  electricity  for  lighting  and  for  a  very  highly 
fluctuating  power  load,  the  economy  shown  by  a  battery  b^^oster 
attained  its  maximum.  The  load  factor  in  most  works  where  a  battery 
booster  plant  would  be  proposed  was  better  over  the  working  hours 
than  over  the  working  hours  of  a  central  station,  which  were  24 
hours  to  the  day  and  included  many  periods  of  light  load.  The  dis- 
advantage of  over-compounding  a  generator  and  booster  was  best 
corrected  by  altering  the  compounding  of  the  generator  to  level 
compounding  by  means  of  a  di^erter  or  definite  alterations  of  the 
series  turns  on  the  generators,  for  he  was  of  the  opinion  that  it  was 
inadvisable  to  use  over-compounded  generators  with  over-com- 
pounded boosters,  and  believed  that  general  opinion  now  advised 
level  compounding  of  the  generators,  or  even  plain  shunt  winding 
at  stations  of  moderate  or  large  capacity.  The  sluggishness  of  the 
inductive  lag  of  the  diverter  circuits  in  obtaining  relative  values 
could  surely  be  overcome  by  using  tappings  on  the  series  coils  and 
a  selector  switch,  if  the  inaccurat(  working  mentioned  by  the 
author  was  worth  serious  consideration.  As  the  author  had  claimed 
traction  and  similar  loads  as  within  the  legitimate  field  covered 
by  battery  booster  plant,  he  pointed  out  the  great  advantage  of  end- 
cell  regulating  gears  as  used  on  the  Continent.  These  were  auto- 
matic in  action  and  resulted  in  much  higher  economy — they  were 
lower  in  first  cost,  more  robust,  and  less  liable  to  damage  when 
short-circuit  conditions  arose. 

Dr.  C.  0.  Garrard  suggested  that  the  sluggishness  duie  to  the 
fact  that  the  diverter  was  non-inductive  while  the  field  coil  in 
parallel  with  it  was  highly  inductive  could  be  got  over  by  making 
the  diverter  inductive.  With  reference  to  the  split-pole  converter 
mentioned,  the  simplest  way  of  looking  at  the  action  of  this 
machine  was  to  regard  it  as  a  question  of  distortion  of  e.m.f.  wave 
form.  The  D.c.  voltage  of  a  converter  was  given  by  the  maximum 
value  of  the  e.m.f.  wave,  while  the  A.c.  value  was  given  by  the 
II.M.S.  value  of  the  wave.  By  splitting  the  pole  face,  the  wave 
form  was  distorted  so  that  the  relation  between  the  maximum  and 
R.?.!.s.  values  could  be  altered.  The  overshooting  effect  mentioned 
in  connection  with  the  Entz  booster  was  of  great  importance  nol 
only  in  connection  with  that  type  but  also  with  the  Tirrill  regu- 
lator. It  was  rather  extraordinary  at  first  sight  that  either  of  these 
regulators  should  act  with  the  rapidity  with  which  they  did  act. 
Their  rapidity  of  action  seemed  to  depend  upon  this  overshooting: 
principle,  viz.,  the  initial  change  in  field  excitation  voltage  was 
made  much  larger  than  was  actually  required  to  take  charge  of  the 
alteration  in  the  load.  Directly,  however,  the  required  regulation 
was  obtained,  the  action  was  suddenly  stopped  and  an  over-regula- 
tion was  prevented. 

Mr.  R.  Rankin,  in  reply,  said  it  was  very  possible  that  the  present 
methods  of  operating  automatic  boosters  mighi  be  improved  upon 
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Undoubtedly  it  wae  a  bad  thinp  to  try  to  store  energy  in  a  battery 
at  too  hii^h  a  rate,  and  Home  booHterH  ab.tolutely  refused  to  do  it, 
but  he  would  point  out  that  there  were  some  externally  regulated 
boOMterH  with  which  it  was  pon!«ible  to  limit  the  charging  current 
to  a  desirable  value  and  allow  the  generat-or  current  to  d'creane, 
and  at  the  name  time  to  get  a  good  fqualising  action  for  normal 
working  and  avoid  tlie  extreme  conditions  with  which  Mr.  Taylor 
bad  dealt.  With  regard  to  regulating  Bwitches,  what  must  be  the 
Btftte  of  affairs  with  them  if  ho  many  difficultieb  were  encountered 
with  the  use  uf  bouHtcrH  /  Mr.  Tuylor'n  tigures  and  curvet*  oeemed 
to  him  to  apply  to  inatuU  itiona  and  couiiitiourf  fur  which  an  auto- 
matic booHter  would  not  be  required.  In  all  ordinary  central 
BtationH  an  automatic  booster  was  only  useful  on  traction,  which 
was  only  a  part  of  the  loa'l,  and  very  often  only  a  minor  one.  An 
inspection  of  a  steel  works  loiid  chart  would  show  that  what  he 
said  in  the  paper  was  correct.  The  results  given  in  the  table*  were 
for  such  a  load  with  a  max  nium  mean  load  of  about  (>00  amperes 
with  peaks  to  about  1,500  or  1,600  amperes  of  short  duration 
occurring  rapidly  one  after  the  other  during  the  whole  period  of 
working.  Two  SOO-impere  generators  would  be  required  to  handle 
the  load  without  the  battery  and  booster,  whereas,  with  them,  one 
at  about  jj-load  was  sufficient,  having  only  a  steady  load  to  handle 
a;nd  giving  a  constant  voltage.  The  average  mean  load  over  the 
whole  period  of  the  test  connected  with  the  table  was  about 
300  amperes.  The  other  works  mentioned  in  the  paper  employed 
gas  engine-driven  generators,  which  were  probable  compounded, 
but  with  a  load  like  that  outlined  above,  the  compounding  was  of 
little  avail.  Regulating  the  voltage  would  not  give  the  advantage 
of  a  steady  load,  whereas  a  proper  battery  and  booster  would  give 
both  steady  load  and  voltage.  Traction  and  similar  loads  were  not 
only  within  the  field  covered  by  battery  booster  plants  :  they  were 
the  ideal  loads  for  automatic  plant.  On  such  loads  instantaneous 
reversibility  of  action  was  the  ideal  aimed  at  in  the  equalising  plant, 
and  cell  regulating  switches  would  be  worse  than  useless.  Their 
action  must  be  infinitely  slower  than  the  most  sluggish  booster. 
With  regard  to  Dr.  Garrard's  remarks,  an  inductive  diverter  would 
be  rather  costly,  and  as  it  would  be  used  with  the  most  expensive 
kind  of  booster,  that  is  one  with  a  laminated  field  probably,  it 
would  place  this  kind  of  booster  at  a  still  greater  disadvantage  as 
far  as  price  was  concerned. 


Electric  Driving  in  Te.xtile  factories.  I 

UN  February  12th,  under  the  auspices  of  the  HuDDEitsfiELU 
Technical  College  Textile  Society,  Mr.  John  Shaw,  of 
Manchester,  delivered  a  lecture  on  '"Electric  Driving  in  Textile 
Factories." 

The  Lecturer  said  thatover  10  yearsago  theadvocates  of  electrical 
driving  for  textile  mills  first  began  their  campaign  in  this  country. 
Since  that  date  the  pioneers  had  by  their  strenuous  and  persistent 
efforts  overcome  the  early  opposition  and  difficulties',  and  had 
demonstrated  the  justice  of  their  early  claims  by  having  set  to 
work  successful  installations  in  all  parts  of  the  kingdom  and  in  all 
branches  of  the  industry.  He  could  confidently  assert  that  electric' 
driving  by  polyphase  induction  motors  had  firmly  established  itself 
as  the  beet  known  means  for  transmitting  unaltered  the  regularity 
of  speed  from  the  prime  mover  to  the  driven  machine.  It  was 
seven  years  since  he  secured  the  first  contract  given  in  the  United 
Kingdom  for  the  complete  electrical  driving  equipment  for  a  new 
mill,  viz.,  the  Acme  Spinning  Co.'s  mill  at  Pendlebury.  Since  that 
date  inany  important  contracts  had  been  carried  out  by  various 
firms,  and  today  statistics  showed  that  upwards  of  50,000  b.h.p.  in 
motors  had  been  installed  in  this  kingdom  alone.  The  lecturer's 
personal  portion  of  that  amount  was^  over  30,000  h.p.,  and  he  was 
in  the  piobably  unique  position  of  bsing  able  to  say  that  he  had 
never  yet  installed  electric  driving  in  any  single  concern  but  that 
extensions  to  the  original  installations  had  followed.  Since  the 
Acme  Spinning  Co.'s  mill  was  started  in  December,  190.5,  there  had 
been  a  continuous  demand  for  electric  driving  ;  further,  it  had  been 
an  increasing  demand,  the  contracts  secured  varying  in  the  writer's 
case  from  3,155  H.p.  in  1905,  to  7,579  H.P.  in  1910,  and  nearly 
8,000  H.P.  in  1911.  The  earliest  installations  were  all  carried  out  en 
the  so-called  group  system  of  driving,  and  the  motors  were  conse- 
quently of  large  individual  capacity.  The  reason  for  the  adoption 
of  that  course  was  obvious;  capital  cost  had  to  be  ktpt  down. 
Greater  sub-division  of  mills  into  smaller  sections  had  always  been 
advocated  by  electrical  engineers,  in  order  to  pro.vide  closer  super- 
vision and  greater  control  ovpr  the  output,  and  it  was  interesting 
to  note  that  in  the  seven  years  the  average  size  per  motor  had 
dropped  from  45  HP.  in  1905  to  just  over  20  H.P.  in  1911. 

Since  the  main  characteristic  of  polyphase  induction  motors  wae 
to  reproduce  exactly  the  turning  moment  with  which  the  main 
generator  was  driven,  it  followed  that  a  shaft  so  driven  had  the 
same  regularity  of  speed  as  the  main  engine.  That  method  of  pro- 
cedure had  necessarily  involved  reconsideration  and  special  design- 
ing of  millwrighting  work  to  be  used  in  connection  with  these 
motors,  by  reason  of  the  fact  that  the  shafts  were  required  to  run 
at  higher  speeds  than  obtained  in  the  mechanically-driven  mills. 
Speeds  increased  and  bhaft  and  pulley  diameters  decreased,  bearing 
centres  merely  being  the  determining  limit  of  both  speed  and  size 
of  shaft.  The  largest  diameter  of  shaft  in  the  Acme  Spinning  Co.'s 
mill,  which  contained  1,350  h.p.  in  motors,  was  3  in.,  transmitting 
200  h.p.  at  a  speed  of  585  e.p.m.,  and  driving  cotton  mules.  In 
another  large  mill  containing  over  1,700  H.P.  in  motors,  300  h.p 
was  being  transmitted  through  a  shaft  3i  in.  diameter  running  at 
a  speed. of   586  K.P.M..  driving  cotton  and  doubling  .fxames.     The 


same  thing  applied  also  to  other  branchen  of  the  industry,  euch  *»'« 
woollen,  worsted,  jute,  flax,  iic.,  particularly  afl  regards  the  epioning 
and  twisting  sectionH.  In  two  different  woollen  mills  he  bad 
installed  line  shafta  2i  in.  diameter,  running  at  .58.5  B  P.M.,  driving 
woollen  mules,  one  transmitting  175  b  H.P.,  and  the  other  15u  B  H  P. 
Both  mills  were  of  shed  construction,  and  the  hhafti  were  carried 
from  the  roof  gutters.  The  first  drive  wa-i  in.-jt'illfcl  on  the  under- 
standing that  should  any  difficulty  arlMsdue  to  vibration,  the  motor 
should  be  taken  down  and  the  rope  pulleys  and  ropes  provided  fret 
of  cost  to  the  purchaser  for  driving  the  shaft  at  ordinary  cpesd. 
Both  drives  had  been  ruuain/  with  p«;rfect  success  lor  over  iwu 
years.  In  all  casfes  of  high  ppeeds,  not  only  did  the  wriUix  ae«igu 
the  motor  application,  but  al8<j  the  shafting  and  miilwri^hta' 
work  since  his  experience-  proved  it  to  be  equally  (^ssentiij 
in  obtaining  good  results  that  the  shafting  should  be  right 
as  well  as  the  motors  and  electrical  equipment  More 
troubles  bad  been  experienced  in  electrical  installations  doe 
to  those  details  than  from  any  other  cause.  Work  which 
might  be  good  enouifh  to  run  at  300  to  350  revolutions  would  not 
be  satisfactory  when  running  ab  580  or  7.25  revolutione,  although 
by  giving  due  attention  to  all  the  details  it  was  just  as  eaey  to 
make  it  Satisfactory  and  capable  of  running  without  vibration  and 
with  a  minimum  amount  of  friction  loss.  Bearing  on  the  friction 
loss  in  shafting  at  those  hjgh  speeds,  one  shaft  installed  in  1905, 
transmitting  150  H.P.  at  485  revolutions^  3-in.  diameter  to  2i  in.  in 
13  bearings,  and  with  25  ropes  on  loose  pulleys  ran  for  4  minutes 
20  seconds  after  current  was  shut  off  from  the  motor. 

The  natural  result  of  the  adoption  of  such  line  shaft  speeds  was 
to  reduce  the  diameters  of  the  driving  pulley.s,  making  them  more 
nearly  the  same  size  as  the  machine  pulleys.  The  lecturer  s  experi- 
ence proved  to  him  that  the  smaller  the  ratio  between  driver  and 
driven  pulley,  the  better  and  sweeter  the  drive,  and  the  smaller  the 
slip,  with  consequent  longer  life  to  the  driving  belt  or  rope. 

Subdivision  of  mills  into  sections  or  departments  bad,  of 
late  years,  been  carried  out  to  a  much  greater  extent  than 
originally  obtained.  Whether  it  was  commercially  sound  to 
carry  it  so  far  as  to  drive  each  machine  by  its  own  motor  he  wa** 
not  prepared  to  say.  In  his  opinion,  based  on  the  results  of  experi- 
ence with  both  the  group  and  individual  driving  of  textile 
machines,  each  case  required  consideration  on  its  own  merits  ;  while 
it  might  be  right  to  adopt  individual  driving  in  one  case,  it  might 
be  equally  wrong  to  adopt  it  in  another. 

By  far  the  majority  of  electrical  installations  were  for  the 
conversion  of  old  mills  to  the  newer  driving  method,  and  naturally 
the  question  arose  as  to  the  time  lost  in  making  the  alterations. 
Necessarily,  there  was  some  time  lost  in  each  instance,  as  it  was 
almost  impossible  to  carry  through  a  complete  renrtranisation  of  all 
the  driving  arrangements  of  a  large  mill  without  interfering  with 
its  working.  In  four  mills  recently  converted,  one  containing  over 
1.800  H.P.  in  motors,  the  second  1,100,  the  third  1,700,  and  the 
fourth  1,30U,  the  average  total  stoppage  of  the  mill  due  to  the 
substitution  of  electrical  for  mechanical  driving  was  one  day  in  each 
case, 

A  very  great  proportion  of  the  benefits  derived  from  electrical 
transmission  was  dependent  on  the  regularity  of  turning  of  the 
prime  mover  driving  the  electric  generator.  The  steam  turbine  was 
a  prime  mover  which  provided  a  turning  moment  of  practically 
perfect  regularity.  It  was  peculiarly  well  adapted  to  the  require- 
ments of  electrical  driving,  although,  owing  to  its  speed  of  rotation, 
necessary  to  obtain  good  economy,  not  well  adapted  to  driving  by 
any  other  known  means.  When  considering  such  delicate  fabrics  as 
were  found  in  textile  mills  of  all  descriptions,  the  advantage  of  such 
'a  turning  moment  was  self-evident.  Its  economy,  steam  consump- 
tion and  first  cost  were  at  least  equal,  if  not  superior,  to  those  of 
the  best  reciprocating  sets,  and  present-day  practice  was  towards  the 
adoption  of  the  turbine  for  all  industrial  purposes.  Practice 
favoured  the  adoption  of  large  units  from  1,000  to  5,000  KW.  capacity. 
It  was  a  significant  fact  that,  of  the  total  of  50,000  H  P.  of  motors 
installed  in  textile  works,  probably  more  than  one-half  was  driven 
from  the  mains  of  either  Corporations  or  public  supply  companies. 
Wherever  it  was  possible,  there  was  no  doubt  that  taking  power  from 
an  outside  source  was  commercially  sound.  Instead  of  sinking 
capital  in  non-producing  boilers  and  engines,  consumers  might  invest 
that  capital  in  producing  machinery,  and  be  relieved  of  all  anxiety 
and  worry  as  regards  the  maintenance  of  their- power  source  and 
the  keeping  of  it  abreast  of  the  times.  Capitiu  locked  up  in  pro- 
ducing machinery  was  much  more  remunerative  than  the  same 
amount  sunk  in  boilers  and  engines. 

Even,  however,  in  those  cases  where  an  outside  supply  was  not 
available,  the  steam  turbine  held  its  own  in  competition  with  other 
methods  of  generating  power.  Apart  from  its  superior  turning 
moment,  so  valuable  in  connection  with  textile  work,  its  cost  to-day 
was  no  more  than  that  of  the  steam  engine  Its  applicability  and 
facility  of  providinsr.  without  loss,  steam  for  heating  for  such 
places  as  required  it,  was  uneijualled. 

Further,  the  steam  turbine  lent  itself  peculiarly  well  to 
those  cases  where  the  existing  engines,  already  overloaded,  were 
required,  owing  to  exigencies  of  trade,  to  provide  power  for 
extensions. 


*  Electrical  Review,  December  18th,  1911,  p.  1003. 
t  From  the  Huddeisfield  Exambier.  ' 


The  Lijrhtina:  oi  Machine  Shops. — Referring  to  this 

article  in  our  last  issue,  the  Benmamix  Electric,  Ltd.,  write 
pointing  out  that  the  American  Holophane  D'Olier  reflector  can 
only  be  used  with  Edison  screw  lamps,  and  ii  not  designed  for 
English-made  lamps,  whereas  the  Holo)>bane-Benjamin  line  of  steel 
reflectors  bus  been  designed  for  English  use. 


404 


THE    ELECTRICAL    REVIEW.       [voi.  70.  no.  i,789,  march  s,  1912. 


NOTES    ON    RECENT    ELECTRIC    RAILWAY 
DEVELOPMENTS. 


[contributed.] 


The  tardy  development  of  main-line  electric  traction  in  this 
wnntry  is  in  remarkable  contrast  with  the  progress  already 
effected  in  Continental  countries.  Two  causes  mainly  respon- 
sible for  this  state  of  alTairs  are  :  (1)  The  existence  of  large 
\\'aterfalls  near  or  on  the  routes  of  the  railways,  provides 
energy  at  a  cost  below  the  minimum  attainable  in  coal-tired 
generating  stations  ;  (2)  many  of  the  railways  concerned  are 
entirely  new  lines,  so  that  it  is  a  question  only  of  difference  in 
capital  costs  between  steam  and  electrical  systems  ;  there  is, 
in  such  a  case,  no  capital  to  be  sunk  in  conversion. 

Each  fresh  route  opened  establishes  more  firmly  the 
fconomic  possibilities  of  electrical  operation,  and  thefollowmg 
notes  deal  with  a  few  of  the  more  important  results  of  the 
experience  now  gained  and  present  interesting  leading  data 
regarding  the  rolling  stock  in  special  cases. 

General  Ailvanlages  and  Effects  of  Electrification. — It 
appears  from  the  results  realised  in  a  number  of  schemes  of 
various  descriptions,  that  an  electric  railway,  if  not  actually 
cheaper  in  first  cost  than  the  equivalent  steam  line, offers,  in  any 
case,  such  operating  economies  as  fully  justify  any  additional 
capital  outlay  which  may  be  incurred.  In  a  number  of  cases 
electric  locomotives  have  run  50,000  miles  between  overhauls, 
with  only  running  adjustments  of  the  brakes,  whereas  a  steam 
■loco  requires  coaling  every  150  miles  or  so  and  needs  washing 
out  and  overhauling  at  frequent  intervals.  The  advantage  it 
possesses  in  this  respect  alone  compensates  for  the  usually 
higher  energy  bill  of  the  electric  locomotive. 

On  short-distance  and  suburban  lines,  the  advantages  of 
electric  traction  are  incontrovertible,  and  though  it  is  not 
so  easy  to  make  out  a  case  on  paper  for  the  electrification  of 
long-distance  lines.  Continental  experience  is  annually  afford- 
ing additional  proof  of  the  overall  economy  secured.  Electrical 
railways  are  subject  to  energy  losses  in  transmission  lines 
which  are,  however,  compensated  for  by  the  high  efficiency 
of  the  large  stationary  generating  units  at  the  central  station. 
Coal  sheds,  water  tanks  and  similar  equipment  are  unnecessary 
on  an  electric  railway.  Lighter  trains  may  be  profitably 
employed,  and  a  more  frequent  service  may  be  adopted.  Branch 
lines  may  be  increased  in  number,  and  from  the  termini  of 
such  may  be  erected  trolley-bus  routes,  further  to  increase 
the  area  of  traffic  collection.  The  handling  of  trains  is  con- 
siderably simplified  by  electrification  and,  in  goods  service, 
in  particular,  the  rapid  working  of  heavy  trains  is  much 
facilitated  by  electric  traction. 

•  Continental  lines  are  investigating  the  problem  whether 
a  railway  should  erect  its  oWn  generating  station  or  pur- 
chase energy  from  one  or  more  independent  stations  along 
the.  route.  In  the  case  of  long-distance  routes,  it  would 
certainly  appear  advisable  to  adopt  the  latter  course  if 
possible.  In  this  country,  in  the  absence  of  appreciable 
water  power,  we  may  hope  for  the  erection  of  large 
co-operative  central  stations  in  the  coal  fields. 

In  a  number  of  Continental  areas,  industrial  development 
and  the  progress  of  railway  electrification  have  proved  to  be 
interdependent.  Industrial  development,  already  realised  or 
imminent,  justifies  the  erection  of  electric  railways,  which  then 
lead  to  the  rapid  further  development  of  the  districts  served. 
The  strategic  possibilities  (in  weakness  or  strength)  of 
electric  railways,  though  of  relatively  small  importance  in 
this  country,  are  a  crucial  consideration  in  Continental  States, 
and  it  is  satisfactory  to  note  that  the  Prussian  War  Depart- 
ment has  admitted  that  electric  railways  are  no  more  liable 
than  steam  railways  to  interruption  by  hostile  forces  in  case 
of  war. 

Question  of  Supply  System- .-  Examples  of  Rolling  Stock. — 
For  short-distance  lines,  the  direct-current  system  of  operation 
is  economically  feasible,  and,  on  account  of  its  well-known 
convenience,  is  usually  adopted.  Where,  however,  large 
amounts  of  energy  have  to  be  transmitted  over  long  dis- 
tances, high-tension  a.c.  distribution  becomes  imperative, 
and  the  choice  of  system  is  practically  confined  to  single  or 
three-phase  current.     Single-phase  working  requires  only  a 


single  overhead  hne,  and  a  single  bow  at  each  collector  point, 
as  against  three  lines  and  triple  bows  in  a  three-phase 
system.  Three-phase  locomotives  have  the  advantage  (where 
it  may  be  regarded  as  such)  of  full  dra.w-bar  pull  at  all 
speeds.  Thi'ce-pha^e  motors  are  essentially  constant-speed 
machines,  and  hence  allow  of  very  high  schedule  speeds,  the 
huge  power  required  to  maintain  speed  at  times  being 
readily  provided  by  the  reserve  capacity  of  the  generating 
plant.  On  the  other  hand,  such  high  speed  is  not  always 
desirable  on  heavy  routes,  and  with  steady  improvements  in 
the  single-phase  traction  motor  (resembling  in  its  general 
characteristics  the  series  d.(\  motor),  this  type  is  being 
generally  preferred  on  the  Continent.  Single-phase  current 
at  15,000  volts  and  15  cycles  per  second  is  practically 
standard  on  Swiss  railways  ;  in  Germany,  Austria,  Hungary, 
and  Norway,  10,000  volts  15  cycles  single-phase  supply  is 
common  ;  and  the  French  Chemin  de  fer  du  Midi  Ls 
adopting  1 2,000  volts  1 5  cycles  single-phase  current  for  its 
electrified  section. 

On  the  Dessau- Bitterfeld  lines,  various  experimental 
electric  locomotives  have  been  tested  ;  those  by  the  A. E.G. 
have  variously  been  equipped  with  motors  of  1,000,  950,  and 
MOO  H.p.,  and  the  Siemens  locos  are  of  1,800,  1,250,  1,100,. 
and  800  u.p.  The  standard  now  adopted  is  1,800  h.p.  per 
loco  with  single-phase  motors  running  at  807  r.p.m.,  giving 
a  maximum  train  speed  of  74  miles  jDer  hour.  The 
Maschinenfabrik  Oerlikon  are  reported  to  have  completed  an 
exceptionally  powerful  single-phase  locomotive,  yielding 
2,000  effective  h.p.  on  15,000  volts  13-17  cycles  supply. 

A  powerful  type  of  three-phase  locomotive,  which  has  been 
adopted  by  the  Italian  Giovi  line  for  goods  service,  has  five 
wheels  coupled,  and  is  driven  by  two  3,000-volt,  15-cycle, 
three-phase  motors  at  45  or  22^  km.  per  hour,  according  as 
the  motors  are  in  parallel  or  cascade.  Maximum  gradients 
of  3^  per  cent,  and  curves  of  400  m.  radius  are  encountered 
on  this  line,  and  when  handling  540-ton  goods  trains,  one 
locomotive  hauls  and  one  pushes,  while  for  680-ton  trains, 
one  hauls  and  two  push. 

The  Piedmont  and  North  Railway  (U.S.A.),  an  inter-urban 
line,  125  miles  in  length,  employs  55-ton  d.c.  locos,  driven 
by  four  1,500-volt  interpole  motors  geared  to  the  axles,  for 
hauling  800-ton  freight  trains.  A  very  heavy  type  of  motor 
coach  used  on  the  Dermuls-Mendelpan  line  (Tyrol)  weighs 
28  tons  empty,  carries  40  passengers,  and  is  driven  at  a 
maximum  speed  of  16  m.p.h.  by  four  70-h.p.  direct-current 
motors.  The  gradients  traversed  are  very  severe,  hence 
each  coach  is  equipped  with  vacuum,  magnetic,  short-cir- 
cuit and  hand  brakes.  The  latter  alone  yield  23,800  kg. 
pressure  at  the  wheel  rim  with  a  force  of  50  kg.  applied  at 
the  hand  wheel. 

For  goods  sidings  and  yards,  battery  locomotives  present  the 
advantages  of  high  weighty  per  axle  (and  hence  high  draw- 
bar pull  without  slipping),  and  avoidance  of  elaborate  over- 
head equipment  for  current  supply  (which  equipment, 
besides  being  very  costly  to  install  in  such  a  case,  is,  in  parts, 
little  used). 

The  use  of  petrol-electric  motor  vehicles  enables  the 
advantages  of  electric  traction  to  be  realised  on  short- distance 
and  branch  lines  where  the  capital  cost  of  a  regular  overhead 
or  track  supply  equipment  would  be  prohibitive.  The 
Bufl^alo,  Eoch.  and  Pittsburg  Railway  employs  a  type  of 
petrol-electric  vehicle  seating  69  passengers  (97  maximum — 
a  wide  range,  but  thus  quoted)  ;  a  100-gallon  gasoline  tank 
needs  refilling  after  200  miles'  run.  The  general  electrical 
and  mechanical  driving  provisions  are,  broadly,  similar  to 
those  on  the  G.W.R.  units  (which  seat  45  passengers  and 
attain  a  normal  maximum  speed  of  20  m.p.h.). 

The  lightness  of  electric  locomotives  necessitates  a  careful 
concentration  of  weight  on  the  driving  wheels.  This  naturally 
requires  the  placing  of  the  motors  over  the  latter,  but  it  is 
important  that  the  arrangement  adopted  does  not  involve 
the  whole  motor  vibrating  with  the  axles.  Chiefly  for  this 
reason,  gear  coupling  of  motors  to  the  axles  and  the  use  of 
"  built-on  "  armatures  and  *'  frame-mounted  "  fields  have 
given  way  to  the  apparently  unnecessary  and  artificial  method 
of  driving  through  connecting  rods.  The  motor  is  mounted 
on  the  main  framing,  and  power  is  transmitted  from  its 
shaft  to  the  driving  wheels  through  a  preliminary  gear 
reduction  and  countershaft,  if  necessary,  by  connecting  rods. 
It  is  not  advisable  to  get  the  centre  of  gra\ity  of  the  com- 
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pleted  locomotive  too  low,  or  the  mil  wear  at  curves  will  \ie 
very  severe. 

The  collector  bow  has,  of  course,  f|nite  replaced  the  trolley 
wheel  for  lii^h  power  high-speed  workinj^,  but  there  is  room 
for  improvement  in  many  cxistinf(  desiprns  by  lightening  the 
moving  jtarts.  The  capital  cost  of  overhead  equipment  niay 
l)e  greatly  reduced  l)y  employing  lighter  supporting  structures 
than  are  at  present  common.  On  the  8implon  and  Oiovi 
lines,  (juite  light  piping  fjupports.  have  proved  pf^rfectly 
satisfactory. 

The  whole  matter  of  railway  electrification  constitutes  a 
vast  problem,  to  x^liich  no  adeqiiate  treatment  can  be  given 
in  any  single  contribution,  and  it  has  here  been  the  writer's 
aim  to  collect  a  few  of  the  chief  lesults  derived  from  recent 
Continental  experience.  In  conclusion,  it  may  be  noted  that 
factors,  in  addition  to  those  remarked  above,  which  liave 
undoubtedly  fostered  Continental  progress  in  electric  railway 
schemes  are  : — (1)  The  vast  capital  so  readily  placed  at  the 
disposal  of  electrical  conceins  by  Continental  banks  and 
financiers  in  general  :  (2)  tbe  great  practical  interest  dis- 
))layed  by  various  Cioverninents,  notably  those  of  Switzerland 
and  Germany,  in  the  possibilities  and  realisation  of  electri- 
fication proposals. 


AN    ELECTRICALLY-OPERATED 
BRIQUETTING    PLANT, 


As  the  world's  supply  of  metalliferous  ores  is  getting  more 
restricted,  mining  engineers  and  metallurgists  are  turning 
tneir  attention  more  and  more  closely  to  the  problems 
involved  in  the  utilisation  of  the  cheaper  grades  of  ore 
which,  in  former  times,  were  regarded  as  unsuitable  for 
profitable  working,  and  some  very  interesting  processes 
have  been  introduced  within  recent  years  for  the  pur- 
pose of  rendering  these  ores  into  a  form  suitable  for  use 
in  the  blast  furnace.  One  of  the  chief  difficulties  which  has 
hitherto  been  experienced  in  the  utilisation  of  some  ores  is  their 
state  of  fine  mechanical  division,  and  in  order  to  overcome  this 
difficulty  numerous  schemes  have  been  suggested  depending, 
in  some  form  or  other,  upon  the  compression  of  these  fine 
ores  into  briquettes  or  blocks  of  sufficient  hardness  to  with- 
stand, even  in  a  heated  condition,  the  mechanical  pressure 
to  be  found  in  the  blast  furnace,  and  at  the  same  time  of 


i 


Fig.  1.— Electrically-Operated  Briquetting  Plant. 

sufficient  porosity  to  enable  the  lieat  action  to  come  quickly 
and  intimately  into  contact  with  the  particles  of  ore  con- 
tained in  each  briquette.  There  are,  of  course,  numerous 
methods  by  which  such  ores  can  be  agglomerated,  some  of 
which  depend  on  the  addition  to  the  mass  of  a  binder  of 
organic  or  inorganic  material.  Although  this  has  been 
adopted  in  some  cases  it  is  open  to  the  objection  that  the 
weight  content  of  the  briquette  in  terms  of  actual  ore  is  con- 
siderably reduced  by  the  binder  used,  and  in  some  cases 
doubt  has  been  thrown  upon  the  actual  value  of  some  of  the 
binders  used  when  exposed  to  the  action  in  the  b'ast  furnace. 
The  process  which  appears  to  have  met  with  better  results 
is  the  agglutination -or  sintering  of  the  ore  itself,  by  previous 
heat  treatment,  no  additional  binder  being  used. 


When  ores  are  treated  in  this  way  the  first  stage  is  tbeii 
delivery  in  a  suitably  moist  form  to  the  briquetting  press,  where 
the  mass  is  pres-sed  heavily  into  moulds,  giving  them  a  firm 
and  homogeneous  structure.  When  this  has  been  accomplished 
the  briquettes  are  loaded  on  to  trucks  and  then  treated  in 
some  form  of  furnace,  which  may  range  from  the  ordinary 
brick  kiln,  which  by  the  way  is  sometimes  rather  wasteful 
of  fuel  required  for  heating  the  bricks,  to  furnaces  of  the 
lIofFmann,  Grondal  Kjellin,  or  other  special  types.  When 
the  blocks  leave  such  fuinaces,  the  material,  which  was 
previously  soft  and  ^riaVjle  in  nature,  is  found  to  Ije 
sintered  together  and  of  sufficient  hardness  to  withstand 
transport  and  firing  in  the  blast  furnace  together  with  fuel. 


falls  by  gravity  upon 
action  proceeds  with 
being    automatic,    as 


Fig.  2.— Machike  foe  Bkiqcetti>g  Obe. 

The  bricks  are  also  sufficiently  porous  to  allow  free  play  of 
the  heated  gases  upon  the  ore. 

One  of  the  pioneering  firms  in  the  development  of  ore 
briquetting  both  in  this  country,  on  the  Continent  and  in 
America  is  the  Grondal  Kjellin  Co.,  who  have  both  in  the 
briquetting  press  and  in  the  furnace  developed  special 
features  which  are  worthy  of  interest.  The  presses  are 
made  of  a  very  simple  but  solid  nature,  depending  in  their 
action   on  the  raising  of  a  ram  or  tup,  which  subsequently 

the  miterial  to  be  compressed  :  this 
great  rapidity,  the  feed  of  the  ore 
also  the  ejection  of  the  bricks. 
The  kiln  consists  of  a  long  tunnel  of  rectangular  form  with 
a  furnace  about  its  middle  point,  which  furnace  may  be  either 
coal  fired,  or,  as  in  some  cases,  heated  by  means  of  producer 
gas.  Through  the  rectangular  flue  a  series  of  steel  wagons 
passes  slowly  upon  which  are  placed  the  bricks  which  have 
to  be  sintered.  The  wagons  are  butted  together  closely,  and 
their  sides  fit  into  sand  troughs,  thus  preventing  any 
escape  of  heated  gases,  the  bulk  of  which  therefore  passes 
over  and  through  the  bricks  on  the  wagons.  These  bricks 
enter  at  the  end  from  which  the  spent  gases  escape,  and 
therefore  on  their  way  towards  the  furnace  they  are  sub- 
jected to  a  steadily  increasing  temjierature,  which  first  of  all 
drives  off  all  moisture  and  then  produces  a  sintering  action. 
When  they  have  pass-id  the  furnace  they  meet  the  incoming 
air  which  cools  them,  so  that  they  are  delivered  from  the 
kiln  in  a  comparatively  cold  condition.  The  heat  of  the 
bricks  is  thus  transferred  to  the  air,  which  arri"<-es  at  the 
point  of  combuftion  in  a  preheated  condition.  The  whole 
process  is  therefore  most  economical. 

It  will  be  seen  that  at  any  rate  as  far  as  the  briquetting 
portion  of  this  process  is  concerned,  a  fine  field  is  opened  up 
for  electric  power,  which  is  likely  to  become  extended  in  the 
future  as  the  supply  of  raw  ore  of  good  class  hecomes 
din.inished.  An  interesting  plant  of  this  nature  has  recently 
been  erected  at  the  works  of  the  Bede  ^letal  and  Chemical 
Co.,  Ltd.,  of  Hebburn-on-Tyne,  which  produces  about  14U 
tons  of  ore  briquettes  in  each  day  of  24  hours,  the  process 
being  a  continuous  one.  This  plant  is  illustrated  in 
our  views,  fig.  1  showing  the  general  appearance  of 
part  of  the  briquetting  plant,  while  fig.  2  shows  one 
of  the  briquetting  machines  at  close  quarters.  This 
plant  is  interesting  to  electrical  engineers  from  the  fact  that 
the  electric  drive  is  used  in  order  to  operate  the  briquetting 
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presses,  and  it  has  been  found  in  operation  that  the  whole 
system  is  most  economical  in  working,  and  gives  very  fine 
i-esults  as  to  tlie  briquettes  produced,  as  they  are  hard  enough 
to  stand  handling  in  transport  or  delivery  and  working  in 
even  the  large  blast  furnaces  wliich  are  now  taking  the  place 
of  the  smaller  plants  which  were  formerly  found  to  be  of 
sufficient  capacity  to  deal  with  the  iron  production 
requirements  in  this  amutry.  In  view,  therefore,  of 
the  increasing  scarcity  of  ore  which  can  be  directly  treated 
iu  blast  furnaces  and  the  Increasing  size  o\  the  turnacts 
themselves,  it  will  be  found  worth  while  for  electrical 
engineers  to  pay  attention  to  the  opportunity  which  is  being 
afforded  by  the  development  of  briq netting  plant  of  this 
description. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


The  "  Omega  "  Testing  Set. 

This  testing  set  has  been  placed  upon  the  market  by  Messrs. 
Cecil  Hodges  &  Co.,  Ltd.,  of  Balfour  House,  Finsbury  Pavement, 
EC,  who  claim  that  it  fills  the  requirements  of  electrical  engineers 
for  a  high -class,  reliable,  self-contained  ohmmeter  and  generator  at 
a  reasonable  price.    The  instrument  is  enclosed  in  a  polished  teak  case 


Fig.  1. — "Omega"  Testing  Set. 

on  rubber  feet,  having  a  leather  strap  handle.  The  generator,  as 
can  be  seen  from  the  illustration,  is  fitted  in  the  same  case  with  the 
deflecting  galvanometer,  and  the  instrument  is  so  arranged  that 
with  it  the  following  tests  can  be  made  : — 

1.  Insulation  resistance  on  a  live  circuit. 

2.  Insulation  resistance  on  a  dead  circuit, 

3.  Measurement  of  the  voltage  of  a  live  circuit. 

The  method  of  connecting-up  the  terminals  of  the  instrument 
for  .these  different  purposes  is  very  simple  and  easily  understood. 
The  apparatus  weighs  under  12  lb. 

Universal  Conduit  Boxes. 

A  recent  addition  to  the  Simplex  steel  conduit  system  is  a 
universal  conduit  box,  designed  with  the  object  of  providing  one 
fitting   for   all   the   varied   purposes  which  are  met  with   in   the 


Fig  2.— Universal  Box  with 
Disk  for  Accessory. 


Fig.  3.— Box  with 
Sunk  Switch. 


average  conduit  installation.  This  box  may  be  used  as  an  ordinary 
junction  box,  a  ceiling  rose  box,  switch,  pendant,  or  plug  box,  as 
desired.  It  is  intended  to  meet  the  wants  of  the  contractor,  who 
can  obtain  these  boxes  ready  drilled  and  tapped,  but  with  the  out- 


lets stopped  by   means  of    small   screwed  plugs,  which  can  be 
removed  as  desired,  according  to  the  number  of  ways  wanted. 

These  boxes  are  supplied  by  Simplex  Conduits,  Ltd.,  of  Gar- 
rison Lane,  Birmingham. 

The  "  Gem "  Electric  Twin  Sweeper. 

This  machine,  which  is  being  placed  on  the  market  by  MEgSRfl. 
Duncan  Watson  &  Co.,  of  62,  Berners  Street,  W.,  embodies 
the  good  points  of  other  suction  cleaners  combined  with 
new  ideas  and  improvements.  One  of  the  principal  features 
of  the  twin  sweeper  lies  in  its  having  two  slots  or  cleaning 
nozzles  ;  in  this  way  double  the  amount  of  actual  cleaning 
is  accomplished  with  one  stroke  of  the  sweeper.  Each  slot 
is  7  in  long,  giving  a  total  of  14  in  cleaning  surface,  whereas  thf,' 
majority  of  machines  cover  about  4^  in.  to  ti  in.     The  base  o\  thi; 


Fig.  4, — The  "  Gem  "  Twin  Sweeper. 


twin  sweeper  is  arched,  and  between  the  two  slots  there  is  always  a 
free  passage  for  air  on  both  sides,  which  means  that  the  full  volume 
of  air  is  utilised  at  all  times.  The  accompanying  illustration  shows 
the  cleaner  ready  for  use. 

The  handle  is  hinged,  and  can  be  operated  from  a  vertical  or 
horizontal  position,  and,  owing  to  the  manner  in  which  it  is 
connected  to  the  machine,  the  cleaner  is  always  in  contact  with 
the  carpet  and  in  just  the  proper  position  for  cleaning.  When  not 
in  use  the  machine  stands  upon  its  face  or  flat  surface,  the  handle 
being  kept  in  a  vertical  position  by  an  automatic-catch  arrange- 
ment, so  that  the  machine  occupies  but  little  space,  and  can  be 
conveniently  placed  in  a  corner,  where  it  is  out  of  the  way  and 
handy  for  use. 

The  motor  and  fan  casings  are  of  aluminium,  and  the  handle 
nickel-plated,  so  that  none  of  the  parts  can  become  rusty,  and 
the  machine  presents  a  very  attractive  appearance.  The  machine 
takes  about  100  watts. 

Yickers  Adjustable  Reamer. 

Messrs.  Vickees,  Ltd.,  of  Vickers  House,  Broadway,  S.W.,  have 
for  some  time  past  been  manufacturing  an  adjustable  reamer 
which  has  enjoyed  a  considerable  amount  of  popularity.  This 
reamer  gave  excellent  results  in  practice,  but  it  could  only  be 
considered  as  a  high-class  finishing  tool.  Having  devoted  consider- 
able attention  to  the  production  of  a  reamer  that  oould  be  used  for  a 
roughing  as  well  as  a  finishing  cut,  Messrs.  Vickers,  Ltd.,  are  now 
supplying  a  tool  which  fulfils  these  conditions.  It  is  illustrated  in 
figs.  .O  and  <)  herewith.  * 


Fio.  5. — Vickers  Patent  Adjustable  Reamer. 


The  construction  of  the  tool  is  simple  ;  it  consists  of  the  shell, 
cone-bolt,  retaining  ring,  lock-nut  and  blades.  The  shell  s  is  of  stetl, 
slotted  and  recessed  to  receive  the  cone-bolt  c  c  and  blades  B  B  ;  the  toj) 
of  the  shell  is  recessed  to  receive  the  key  of  the  Morse  taper  or  cylin- 
drical arbor  a.     The  cone  on  which  the  blades  rrat  is  interrupted  and 
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threaded  to  take  the  collar,  so  that  the  internal  edpe  of  the  blade 
restH  on  two  truncated  conea. 

The  lower  end  of  the  cone-bolt  is  graduated,  and  each  division 
correnponds  to  a  fractional  part  of  an  inch,  or  metri-;  variation,  in 
the  diameter  of  the  reamer.  The  other  end  of  the  bolt  is  threaded 
to  take  the  lock-nut  L. 

The  collar  u  screws  on  to  the  parallel  and  threaded  part  of  the 
cone-bolt,  and  has  a  blind  key-way  which  ent.'a(fe«  with  a  small  pin 
let  into  the  shell.  The  collar  is  thus  fixed  with  regard  to  the  shell, 
and  any  rotary  movement  of  the  cone-bolt  neaults  in  its  displace- 
ment in  an  axial  direction. 

The  blades  are  strips  of  carbon  or  hifjh-speed  steel,  and  are 
wed(re-shaped,  so  that  the  cutting  edges  are  parallel  when  the 
blades  are  resting  on  the  cone- bolt  ;  they  are  also  recessed  so  as  to 
ride  freely  over  the  collar. 

The  adjustment  of  the  tool  is  extremely  simple.  The  operator, 
having  dismounted  the  reamer  from  the  arbor,  inserts  a  box  spanner 


Fia.  6.— Section  of  Reamee. 


and  slacks  out  the  locking-nut  slightly  ;  he  then  places  an 
adjusting  key  in  the  pin-holes  of  the  cone-bolt  and  turns  it  slowly 
in  a  clockwise  direction. 

Each  small  division  on  the  face  of  the  cone-bolt  corresponds  to 
j^iVo  in.  variation  in  diameter,  and  each  larger  division  to  i^rgu  in., 
so  that  10  large  divisions  must  pass  the  zero  mark  to  increase  the 
diameter  by  j^  in.  With  metric  sizes  each  division  is  eqnal  to 
j^  mm.  This  done,  the  adjusting  key  is  removed  and  the  lock-nut 
screwed  home,  when  the  tool  is  ready  for  business.  The  removal 
of  the  box  spanner  and  adjusting  key  prevents  the  reamer  being 
tampered  with.  The  displacement  of  the  cone-bolt  is  comparatively 
small,  and  permits  of  a  blind  hole  being  reamed  out,  independently 
of  the  diameter  to  which  the  tool  is  set. 

The  new  reamer  is  capable  of  taking  a  heavy  cut  with  complete 
success.  The  blades  are  interchangeable,  and  the  cost  of  a  new  set  is 
very  small  when  compared  with  the  price  of  a  solid  reamer  of  equal 
diameter.  Should  the  blades  require  regrinding,  no  special  jig  is 
required,  as  the  reamer  can  be  placed  in  the  grinding  machine  and 
the  blades  touched  up  in  the  usual  manner. 

Drum  Type  Star-Delta  Starters. 

Me.  George  Ellison,  of  Victoria  Works,  17  and  18,  Warstone 
Lane,  Birmingham,  has  put  on  the  market  a  totally  enclosed  starter 
of  the  drum  type  on  the  star-delta  principle,  for  starting-  squirrel- 


FiG.  7. — Star-delta  Staetee,  as  Mounted  on  Wall. 


cage  three-phase  motors  ;  it  is  made  for  20  H.P.,  at  200  to  550  volts, 
or  10  H.P.,  at  110  volts,  and  is  shown  with  and  without  the  cover 
■in  the  accompanying  illustrations.  The  starter  cannot  be  left  in 
the  starting  position,  and  as  it  completely  isolates  the  motor  in  the 


Fig.  8.— Staeter  with  Covee  Removed, 
SHOWING  Drum  and  Adjustable  Contact  Fingers. 


off  poeition,  a  main  switch  is  unnecessary.  An  interlocking 
mechanism  can  be  added  if  required,  to  ensure  operation  in  correct 
sequence.  The  contacts  are  adjustable  for  wear,  and  are  easily 
renewable  ;  they  are  designed  to  carry  50  amperes  continuously. 


Steel  Reflectors. 

Mehhrs.  Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birming- 
ham, have  recently  introduced  a  line  of  steel  reflectors  manufac- 
tured on  the  Holophane-Benjamin  patents.     We  illnhtrate  in  fig.  9 


Fig.  9. — Enamelled  Steel  Reflectob  fob  Factory 

Lighting. 


a  vitreous  enamelled  steel  reflector  of  this  type  for  factory  and 
shop  lighting,  or  for  outside  lighting  in  conjunction  with  a  water- 
tight holder.     The  reflector  is  designed  with  a  l^-in.  hole  to  take  a 


Fig.  10. — C.P.  Curve  fob  IOO-c.p.  Lamp  and  Reflector. 


standard  cord  grip  holder,  is  12  in.  diameter,  and  suitable  for  use 
with  lamps  up  to  the  lOOc.P.  round  bulb  size.  The  candle-power 
curves  in  fig.  10  show  the  class  of  illumination  to  be  expected. 

"  Cracore  "  Solid  Bitumen  Cables. 

A  new  type  of  bitumen  cable  has  been  brought  out  and  patented 
by  Messrs".  W.  T.  Glover  &  Co.,  Ltd.,  of  Trafford  Park,  Manchester. 
Until  quite  recently  it  was  impossible  to  manufacture  twin-core 
bitumen  insulated  cables  of  the  solid  type  tthat  is,  having  no 
fibrous  materials  on  or  between  individual  cores),  owing  to  the  fact 
that  the  mechanical  pressure  between  the  cores  of  twin  cables  was 
such  as  to  necessitate  the  use  of  these  fibrous  coverings  as  a  means 
of  reinforcing  the  mechanical  structure  generally. 

In  the  "  Cracore  "  cables  the  makers  overcome  this  difficulty  by 
laying  each  bitumen-insulated  core  in  a  cradle  of  vulcanised 
bitumen,  which  is  shaped  to  a  suitable  section  to  receive  it.  The 
mechanical  pressure  between  the  cores,  instead  of  being  concen- 
trated along  the  line  of  contact,  is  thus  well  distributed  over  the 
surface  of  this  central  cradle-shaped  web.  It  is  thereby  made 
possible  to  dispense  with  the  support  formerly  provided  by  the 
tapes  and  braids  on  individual  cores,  and  by  applying  their  ribbed 
sheath  of  bitumen  overall,  Messrs.  Glover  secure  all  the  advantages 
of  their  well-known  patent  solid  three-core  bitumen  cables. 

This  "Cracore"  construction  can  be  applied  to  mult icore  cables 
as  well  as  to  twin  cables,  and  it  is  particularly  advantageous  to  do 
80  for  multicore  cables  which  have  conductors,  say,  of  less  than 
7/lG  S.W.G. 


Als^erian  Tramways.  —  The  T.C.  of  Bdne  is  contem- 
plating the  establishment  of  electric  tramways  and  the  erection  of 
a  generating  station  at  an  estimated  cost  of  £30,000. 
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NEW    PATENTS    APPLIED    FOR,    1912. 

<NOT    YET    PUBLISHED.) 


PUBLISHED    SPECIFICATIONS. 

Copies  ot  any  of  the  Bpeoiflcatlons  In  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.O.,  and  at 
liiverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


Oomplled  expressty  for  ih\a  Journal  by  Messrs.  W.  P.  Tbompsoh  ft  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.O.,  and  at 
Liiverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


4.090.  "Electrically  heated  cooking  utensils."  W.  F.  Perry.  February 
19th. 

4.091.  "  Apparfttus  to  be  fitted  to  an  engine  room  telegraph  which  will  cause 
a  bell  to  ring  should  the  engines  be  set  going  in  a  direction  contrary  to  the 
order  on  the  telegraph,    A.  H.  Baker.    February  19th. 

4,106.    "  Enumeration  of  telephone  calls."    8.  D.  Williams.    February  19th. 

4,119.  "  Mechanism  for  the  automatic  control  of  reversible  electric  currents." 
Q.  Inriq  and  L.  Inrio.    February  19th. 

4,12.').  "Process  or  method  of  nickel  plating."  W.  Fuerhake.  February 
19th.    (Complete.) 

4,127.  "  Rotatory  pot-sbaped  troughs  for  electrolytical  baths."  M.  Huttig. 
February  19th.    (Complete.) 

4,140.  "Process  for  the  complete  utilisation  of  ring-spinning  machines 
driven  by  electro-motors  capable  of  control."  J.  Kemmerich.  (Convention 
date,  February  16th,  1911,  Germany.)    February  19th.    (Complete.) 

4,165.  "  Circuit  arrangements  for  polyphase  series  motors."  Siemens 
ScHUCKERTWEBKE  G.m.b.H.  (Conveution  date,  February  18th,  1911,  Germany.) 
February  19lh.     (Complete.) 

4,167.  "  Method  of  ignition  in  internal  combustion  engines."  Gasmotoren' 
Fabrik  Deutz.  (Convention  date,  March  27ih,  1911,  Germany.)  February  19th' 
(Complete.) 

4,179.  "Telephone  systems  and  apparatus  therefor."  E.  A.  Mellinger. 
February  19th. 

4.185.  "Electro-mechanical  device  for  recording  and  reproducing  sounds 
and  optical  impressions."    M.  E.  Thomas.    February  19th.    (Complete.) 

4.186.  "  Dynamo-electric  machines  of  the  homopolar  type."  British 
Thomson-Houston  Co.,  Ltd.  (J.  E.  Noeggerath,  United  States.)  February  19th. 

4.187.  "  Dynamo-electric  machines  of  the  homopolar  type."  British 
Thomson-Houston  Co.,  Ltd.   (J.  E.  Noeggerath,  United  States.)  February  19th. 

4,233.  "Electro-magnetic  device  for  warning  against  theft  and  burglary." 
H.  L.  C.  Neuillt.  (Convention  date,  September  11th,  1911,  France.)  February 
20th.    (Complete.) 

4.250.  "Incandescent  electric  lamps."    8.  C.  C.  Mitchell.    February  20th. 

4.251.  "  Electrodes  or  anodes  employed  in  the  prevention  of  corrosion  in 
steam  boilers  and  other  liquid-containing  structures."  P.  E.  G.  Cumberland. 
(Divided  application  on  19,637/1911,  September  4th.)  February  20th.  (Complete.) 

4,264.  "  Trolley  sockets  for  electric  traction  systems."  E.  M.  Munro  and 
B.E.T.  Construction  Co.,  Ltd.    February  20th. 

4.275.  "  Electrically-operated  safety  suspending  or  retaining  apparatus  for 
winding,  hauling,  and  analogous  plant."  Cromfton  &  Co.,  Ltd.,  and  W.  J. 
PiCKEN.    February  20th. 

4.276.  "  Signalling  systems  [for  party  line  telephones  and  the  like." 
Western  Electric  Co.,  Ltd".  (Western  Electric  Co.,  United  States.) 
February  20th. 

4,283.  "  Means  for  accelerating  or  retarding  the  variations  of  electric  fields." 
Allmanna  S^•E^'SKA  Elektriska  Aktiebolaget.  (Convention  date,  February 
24th,  1911,  Sweden.)    February  20th.    (Complete.) 

4,303.  "Electric  couplings."  H.  Appenzeller,  (Convention  date, 
February  20th,  1911,  Germany.)    February  20th.    (Complete.) 

4,358.    "Electric  telephones."    L.  G.  Hammer.    February  21st. 

4,865.  "  Electric  arc  lamps."  A.  G.  Way  and  C.  F.  G.  Thorkelin.  Febru- 
ary 21st.    (Complete.) 

4.382.  "  Brush  or  the  like  for  the  medicinal  application  of  electricity."  H. 
Weiss.    February  21st.    (Complete.) 

4.383.  "  Protecting  continuous-current  electric  systems,  and  means  for  use 
therein."  Electric  Construction  Co.,  Ltd.,  and  J.  McMillan.  February 
21st. 

4,899.    "  Electric  heating  devices."    G.  Cooper.    February  21st. 

4,407.  "  Telegraphy  and  telephony  by  submarine  cables,  long-distance  over- 
head lines,  and  the  like."  J.  Schiessler.  (Addition  to4,061/1912.  Convention 
date,  April  3rd,  1911,  Austria.)    February  21st.    (Complete.) 

4,458.  "  Electro-magnetic  reversing  gear."  B.  Brukwicki.  February  22nd. 
(Complete.) 

4,460.  "  Alternating-current  dynamo  electric  generators,"  Akt.-Ges.  BroWn, 
Bovkri  et  Cie.  (Convention  date,  February  22nd,  1911,  Germany.)  February 
22Dd.    (Complete.) 

4.498.  "  Construction  of  two-way  electric  switch."  G.  Maekt.  February 
22nd. 

4,526.  "  Motor  vehicles  with  electric  transmission."  Crompton  &  Co.,  Ltd., 
J.  C.  MacFablane  andH.  Burge.    February  22nd. 

4,529.  "  Dynamo  electric  generators."  British  Thomson-Houston  Co., 
Ltd.,  and  E.  Garton.    February  22nd. 

4,552.  "  Distribution  and  measurement  of  electricity."  E.  Booth  ard  N.  R. 
Booth.    February  23id. 

4,577.    "  Electric  switches."  M.  J.  Railing  and  J.  Strachan.   February  23rd. 

4,585.  "Transmitter  for  printing  telpgraph  systems."  P.  Etienne.  (Con- 
vention date,  February  24th,  1911,  Germany.)    February  23rd.     (Complete.) 

4,f86.     "  Electric  lighting  and  the  like."     E.  B.  Watson.    February  23rd. 

4,588.  "  Electric  vapour  apparatus  with  several  liquid  electrodes."  Elek- 
tbotechnische  Industrie  m.b.H.  (Convention  date,  November  10th,  1911, 
Germany.)    February  23rd.    (Complete.) 

4,692.  "  Brush-holders  for  dynamos,  electric  generators  or  electric  motors." 
Morgan  Crucible  Co.,  Ltd.  and  J.  E.  Grant.    February  28rd. 

4,5"5.  "Electric  cut-outs  for  overhead  conductors."  F.  Petras.  Febru- 
ai-y  23rd. 

4,698.    "  Spring  coupling  for  shafts."    R.  Bosch  (firm  of).    (Convention  date, 
March  22nd,  1911,  France.)    February  23rd.    (Complete.) 
4,655.    "  Telephones."     E.  R.  Timmi.'j.    February  24th. 

5.670.  "Stuffing  boxes  employed  for  packing  and  sealing  the  ends  of  electric 
cables  in  joint  boxes  and  the  like."  J.  Stratton  and  E.  A,  Claeemont. 
February  24th.    (Complete). 

4.671.  "  Method  of  and  means  for  joining  electric  wires  and  cables."  J. 
Stratton  and  E,  A.  Claremont.    February  24th.    (Complete,) 

4.682.  "  Switchboards  used  in  connection  with  electrical  installations  on 
motor-cars  and  like  vehicles."  C.  A,  Vandervell  and  A.  H.  Midoley, 
February  24  th. 

4,688.  "  Brush-shifting  mechanism  for  dynamo-electric  machines."  British 
Thomson-Houston  Co.,  Ltd.,  and  A.  P.  Young.  (Divided  application  on 
13,650,  1911,  .Tune  7th).     February  24th. 

4,691  "  Speed-regulating  devices,  more  especially  for  use  in  connection  with 
electrically  controlled  continunus  fpinning  frames."  Soo.  .JacijUet  Freres. 
(Convention  date,  February  2.th,  1911,  France.)    February  24th.    (Complete.) 

4.698.  "  Telephone  exchange  oirc  lit."  Siemens  Bros.  &  Co.,  Ltd. 
(Siemens  &  Halske  Akt.-Ges.,  Germany.)  (Addition  to  11,251, 1910.)  February 
34th.    (Complete.) 

4.699.  "  Interrupter  for  electric  ignition  of  internal-combustion  engines." 
A,  a.  Bloxam,    (Firm  Robert  Bo«ch,  Germany).    February  24th.    (Complete.) 


1911. 

Automatic  Timk-Switoh.  H.  F.  J.  Thompson  and  J.  H.  Bowden.  2,283. 
January  30th. 

Separatohs  and  Sheaths  foh  Electrodes  of  Secondary  Batteries.  J.  De 
Karavodine.    2,493.    January  81st. 

Device  for  Electrically  Igniting  Miners'  Safety-Lamps.  J.  Prestwich. 
2,562.     February  1st. 

Wireless  Signalling.  R.  Fessenden.  2,617.  February  1st.  (February  2nd, 
1910.) 

Electrical  Systems  and  Apparatus  for  Railway  Signalling.  J.  P.  O'Donnell 
and  Britibh  Pneumatic  Railway  Signal  Co.     2,887.    February  4th. 

Switch  Systems  for  Electric  Lighting.  J.  A.  W.  Ward  and  F.  A.  Walmisley. 
2,911.    February  4th. 

Electric  Heaters.    M.  M.  Kohn.    2,968.    February  6th. 

Fusible  Electric  CutOuts.  British  Thomson-Houston  Co.  and  E.  B. 
Wedmore.    3,764.    February  4th. 

Electrical  Fuse  Boxes.    G.  Austin.    3,779.    February  15th. 

Electrical  Heating  and  Cooking  Devices.  N.  Prentice,  3,883.  February 
15th. 

Electric  Conductors.  H.  Evans  and  St.  Helens  Cable  &  Rubber  Co,  3,996. 
February  16th. 

Electric  Switch  for  Controlling  a  (Combination  of  Electric  Circuits 
Peto  &  Radford,  Ltd.,  and  H.  M.  Genesfe.    4,521.     February  22nd. 

Process  and  Apparatus  for  TransmissiOS  to  a  Distance,  by  Electricity, 
OF  Pictures,  Writing  and  the  likE,  R.  de  Bernochi.  8,017.  March 
28th.     (April  1st,  1910.) 

Electrical  Switches  or  Distributing  Devices.  V.  R.  Rawlings.  10,818. 
March  28th. 

Electric  Heating  Devices.    British  Thomson-Houston  Co.    (General  Electric 

Co.)    10,649.    May  1st. 
Electrodes   for    Secondary    Galvanic    Cells.      H.   P,   R.  L.   Porscke  and 

J.  A.  E.  Achenbach.     10,859.     May  4th.     (January  27th,  1911.) 
Vapour  Electric  Devices.    British  Thomson-Houston  Co.    (General  Electric 

Co.)    11,110.    May  8th. 

Electrically-Controlled    Valves.     A.  N.   Nicholson  and  A.  W.  Brooking. 

12,118.     May  19th. 
Supporting    Devices    for    Electric    Illuminating    Bodies.     J.  Friedreich. 

13,026.     May  80th.     (May  30ih,  1910.) 
Apparatus  for  the  Control  of  Gas  Valves  and  Electric  Switches.    A.  J. 

Boult.    (Kanagy  &  De  Smet.)    14,427.    June  24th. 
Registering    Circuits    for    Automatic    Telephone    Exchanges.     Siemens 

Bros.  &  Co.     (Siemens  &  Halske  Akt  -Ges.)    15,129.    June  28th.    (June  28th, 

1911.) 
Wiring  of  Electric  Installations.    H.  W.  Handcock.    18,131.    August  10th. 
Electric  Oscillation   Circuits  and   their  Connections.    W.  P.  Thompson. 

(Ges.  fiir  Drahtlose  Telegraphie.)    18,231.     August  11th. 

Electrodes  for  Electrical  Furnaces,  Planiawerke  Akt.-Ges.  fUr  Eohlen- 
fabrikation  Ratibor.    18,733.    August  19th.    (October  6th,  1910.) 


•     1912. 

Starting  Means  for  Vapour  Electric  Devices.  F.  Conrad.  37.  January  1st. 
(January  7th,  1911.) 

Adjustable  iNpucTANCE  Coils.  R.  A.  Fessenden.  846.  January  4th.  (February 
2Qd,  1910.    Divided  application  on  No.  2,617  of  1911.     February  1st ) 

Telephone  Receivers.  A.  Rosenberg.  (iOO.  January  8th.  (Divided  applica- 
tion on  No.  2,612  of  1911.    February  1st.) 


A  Campaign  against  Labour  Union  Tyranny. — In 

view  of  the  widespread  feelingf  in  favour  of  the  repeal  or  amend- 
ment of  the  Trade  Disputes  Act,  1906,  a  measure  that  has  been 
described  as  "  the  charter  of  labour  union  terrorism,  violence  and 
outrage,"  the  Council  of  the  Liberty  and  Property  Defence  Leagrue 
invites  the  co-operation  of  all  those  who  desire  to  safeguard  the 
freedom  of  labour  and  the  interests  of  the  public  against  the  evils 
of  "  peaceful  persuasion  "  in  a  national  demand  for  the  alteration 
of  the  law.  The  many  scandalous  examples  recently  witnessed  of 
the  manner  in  which  the  legalised  intimidation  exercised  by  mobs 
of  labour  union  pickets  and  their  followers  results  in  the  destruc- 
tion of  personal  rights  and  the  disturbance  of  public  order  have 
convinced  all  peaceful  citizens  of  the  need  for  not  only  strictly 
limiting  the  powers  of  the  unions  as  regards  picketing,  but  making 
the  unions  responsible,  like  all  other  classes  of  the  community,  for 
their  actions.  It  is  unlikely  that  Parliament  will  move  in  the 
direction  desired  unless  an  organised  public  protest  is  made  against 
the  continuance  of  the  existing  menacing  and  lawless  state  of 
things.  The  unioi^s  represent  a  minority  of  the  wage-earning 
classes  of  the  country ;  but,  owing  to  the  fact  that  this  minority 
is  organised,  it  is  powerful  in  defence  of  its  claim  to  enjoy,  under 
the  spnction  of  the  law  of  the  land,  the  right  to  threaten,  bully 
and  attack  the  unorganised  majority.  The  Council  of  the  League 
suggests  that  public  petitions  in  terms  similar  to  the  resolutions 
adopted  by  the  Justices  of  Liverpool  and  other  places  should  be 
placed  for  signature  in  all  parts  of  the  country,  and  these  should 
be  sent,  when  complete,  to  local  Members  of  Parliament  for  pre- 
sentation in  the  House  of  Commons.  The  Council  also  suggests 
that  wherever  practicable  public  meetings  should  be  held  in 
support  of  an  amendment  of  the  law  ;  and  that  the  question  should 
be  raised  at  political  meetings,  at  which  either  a  member  or  a 
Parliamentary  candidate  is  present.  It  is  believed  that  by  these 
means  the  true  feeling  of  the  country  msvy  be  demonstrated,  and 
Parliament  moved  to  action.  The  secretary  of  the  League  will  be 
glad  to  send  copies  of  petitions  where  desired,  and  to  give  advice  as 
to  the  methods  of  the  suggested  campaign.  Communications 
should  be  addressed  to  the  offices  of  the  League,  25,  Victoria  Street, 
Westminster. 
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COMPULSORY 
TRADE 


ARBITRATION 
DISPUTES. 


IN 


Amoxgst  the  host  of  persons  who  are  recom mending  divers 
methods  of  settlinf^  the  dispute  in  tlie  coal  trade  is  the 
advocate  of  "  compulsory  arbitration." 

He  does  not  stop  to  explain  that  arbitration  which  is 
compulsory  is  not  arbitration  at  all.  In  so  far  as  a  Compul- 
sory Arbitration  Act  provides  a  special  tribunal  to  adjust 
differences  between  masters  and  men  it  is  well  enough  ; 
thousands  of  people  in  commercial  circles  are  choosing 
arbitration  instead  of  litigation  every  day.  But  it  is  when 
the  element  of  compulsion  appears  that  a  deadlock  must  be 
reached.  The  employer  cannot  be  compelled  to  keep  his 
mines  open,  the  pitman  cannot  be  made  to  go  to  the  coal- 
face. Lacking  that  "  sanction  "  which  goes  to  the  root  of 
the  administration  of  justice  in  every  country,  this  method 
of  adjusting  differences  is  foredoomed  to  failure.  All  this, 
and  much  more,  can  be  learnt  by  contemplation  of  the 
results  of  compulsory  arbitration  in  some  of  our  Colonies. 

If  the  examples  which  are  already  on  record  were  only 
read,  marked  and  learned  by  the  advocates  of  compulsory 
arbitration,  their  zeal  would  assuredly  be  abated  in  a  marked 
degree,  for  the  working  of  the  New  South  Wales  Conciliation 
Act  serves  to  show  that  the  men  have  it  in  their  power  to 
"  drive  a  coach  and  four "  through  any  order  of  Court 
which  says  that  they  shall  work  for  any  particular  wage. 

In  1903  the  miners  in  the  collieries  of  the  Xorthern 
district  of  New  South  Wales  united  by  their  Lodges  to  iform 
the  Colliery  Employees  Federation  as  a  legal  personality 
under  the  Arbitration  Act,  so  that  the  machinery  of  the  Act 
might  be  made  applicable.  The  employers  formed  a  similar 
union.  The  Arbitration  Court  was  called  upon  to  give  an 
award  on  disputed  points  between  these  two  bodies,  and  it 
complied  with  the  application,  the  award  setting,  hifer  alia, 
a  rate  of  Is.  9d.  per  ton  as  a  hewing  rate.  The  owners  and 
miners  were  free  to  contract  on  the  basis  of  the  award.  In 
January,  1903,  the  miners  of  the  Rhondda  Lodge — one  of 
the  Lodges  of  the  Employees  Federation — being  dissatisfied 
with  the  above  rate,  threw  down  their  tools  without 
notices,  and  went  on  strike,  and  rendered  idle  the  mines 
of  the  company,  Messrs.  Smeddon  and  Laidley,  Ltd. 
=  These  o.vners,  parties  to  the  award,  proceeded  against  the 
Federation  for  penalties  fixed  in  the  award.  The  pixiceed- 
ings  were  conducted  in  the  Arbitration  Court,  and  it  was 
admitted  during  the  argument  that  the  officers  of  the 
Federation  had  tried  to  dissuade  that  particular  Lodge 
from  acting  as  it  did,  and  had  reprobated  the 
strike  :  also,  that  it  was  customary,  in  the  case  of 
that  industry,  that  14  days'  notice  should  be  given  in  order 
to  enable  a  master  or  a  miner  legally  to  terminate  the  con- 
tract of  service.  The  Court  held  that,  as  regarded  the 
Federation,  no  breach  of  the  award  had  occurred.  The  fact 
that  the  officers  of  the  Federation,  immediately  on  learning 
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of  the  resolve  of  the  Rhondda  miners  to  strike,  had 
endeavoured  to  get  them  back  to  work,  was  held  to  be  con- 
clusive that  the  Federation  was  not  liable.  There  remained 
the  miners  of  the  Ehondda  Lodge  to  be  considered.  The 
various  points  settled  in,  and  provided  by,  the  award  had 
been  observed.  But  the  award  had  not  made  any  provision 
to  compel  a  continuance  of  the  contract  under  the  terms  of 
the  award.  However,  as  the  miners  had  struck  work  with- 
out giving  the  usual  14  days'  notice,  they  would  be  liable 
to  prosecution  as  strikers  under  a  provision  of  the  Arbitration 
Act.  The  position  caused  by  this  decision  was  not,  to  say  the 
least,  such  as  was  to  be  expected  from  a  Courf  whose  business  it 
was  to  bring  about  a  state  of  permanency  in  industrial  matters. 
The  expense  and  labour  of  finding  an  award  was  thrown 
away,  as,  on  the  judgment,  it  was  in  the  power  of  either  of 
the  parties  to  terminate  their  contract  under  it  by  giving 
14  days'  notice  of  their  intention.  In  fine,  it  appears 
that  if.  the  miners  chose  to  terminate  the  contract  with- 
out giving  such  notice,  then  the  employers  could  only 
prosecute  them — a  proceeding  not  of  the  most  satisfactory 
nature  ;  for  it  might  be  that  in  a  given  case  there  would 
not  be  sufficient  gaol  accommodation  in  the  country  to  hold 
the  strikers.  The  decision  will  also  suggest  possibilities  in 
the  way  of  keeping  a  party  under  an  award  clear  from 
penalties,  even  when  certain  elements  of  that  party  should  be 
guilty  of  the  breaches. 

Another  case  serves  to  show  that  the  very  men  who 
invoke  the  mediation  of  the  conciliation  tribunal  are  not 
always  prepared  to  accept  its  decision  as  final. 

In  the  early  part  of  1904  the  Newcastle  (New  South 
Wales)  Coalminers'  Federation,  consisting  of  a  group  of  local 
trade  unions,  applied  to  the  Court  for  a  readjustment  of  the 
hewing  rate.  The  employers,  of  course,  were  represented 
at  the  hearing  of  the  application,  which  resulted,  to  the 
chagrin  of  the  applicants,  in  a  reduction  of  the  rate.  The 
men  at  two  mines  in  Teralla,  consisting  of  one  union, 
immediately  went  on  strike,  in  spite  of  the  advice  of  their 
officials.  The  strikers  were  theoretically  liable  to  a  fine  or 
imprisonment  for  defying  the  decision  of  the  Court  ;  but  it 
was  impossible  to  enforce  the  fine,  because  both  the  men 
and  the  union  were  without  funds. 

The  New  Zealand  Conciliation  Act,  which  has  been "  in 
force  for  some  years,  has  also  been  difficult  to  apply  in 
practice. 

It  appears  that,  in  one  case,  where  the  Court  of  Concilia- 
tion had  decreed  payment  of  a  minimum  wage  i  by  the  masters, 
the  firm  found  that,  since  the  award  was  made,  they  had  had 
to  disi^ense  with  six  hands  who  were  unable  to  earn  the 
minimum  wage  of  £2  8s.  a  week.  Before  the  award  the  men 
received  35s.  to  36s.  a  week,  which  the  employers  considered 
sufficient  for  the  class  of  work  performed.  The  emi)loyers 
were  willing  to  retain  four  or  five  of  these  hands,  provided 
they  obtained  a  permit  to  work  for  a  lower  wage  than  that 
prescribed  by  the  Court.  The  secretary  of  the  union  was 
applied  to,  but  he  refused  to  grant  permits  to  enable  the  men 
to  work  at  the  wages  named.  In  another  industry  it  was 
found  that  the  wages  of  boys,  as  fixed  by  an  award,  resulted 
in  a  loss  for  the  employers.  The  minimum  wage  for  lads 
up  to  16  years  of  age  was  fixed  at  10s.  a  week,  with  an 
increase  of  5s.  per  week  for  '^ach  year  above  that  age.  The 
trade  being  a  skilled  one,  the  employers  considered  that  10s. 
a  week  was  too  muchjor  a  beginner,  who,  during  his  first 


year,  was  really  not  worth  more  than  5s.  or  6s.  a  week.  One 
firm  in  this  industry  had  in  their  employ  a  very  small  lad, 
who  had  been  in  their  employ  for  nine  months,  and  was 
earning  6s.  a  week  when  the  award  was  made  ;  owing  to  his 
age,  his  wages  had  to  be  increased  to  £1  a  week,  and  as  the 
firm  could  not  continue  to  pay  him  the  increase,  he  was, 
after  a  few  weeks,  discharged. 

We  have  seen  how  ineffectual  compulsory  arbitration  has 
been  in  the  Colonies  ;  is  there  anything  to  lead  one  to  believe 
that  it  would  be  more  successful  in  England  ?  For  some 
years  the  Board  of  Trade  has  had  power  to  intervene  in 
trade  disputes  with  the  consent  of  the  parties.  Upon  many 
occasions  awards  have  been  made.  We  can  recall  no 
instance  where  an  employer  has  refused  to  honour  such  an 
award,  but  the  men  have  frequently  declined  to  abide  by  an 
adverse  award,  either  by  going  on  strike  or  in  some  other 
manner.  Even  if  the  award  had  all  the  force  and  solemnity 
of  a  judgment,  the  same  course  would  be  open  to  those  who 
dissented  from  it.  The  truth  is,  of  course,  that  voluntary 
arbitration  has  broken  down,  and  if  this  is  the  fate  of  a 
voluntary  system,  anything  which  savours  of  compulsion 
must  be  foredoomed  to  failure. 


THE    DESIRE     OF    THE    BRITISHER 

ABROAD. 


Sometimes,  basing  our  comments  upon  actual  evidence 
placed  before  us,  we  have  felt  compelled  to  refer  to  the 
apparent  want  of  loyalty  to  British  manufacturing  of  some 
British  engineers  at  Home.  How  far  it  accounted  for  the 
largeness  of  the  volume  of  electrical  machinery  imported 
into  the  British  Isles  during  1911,  who  can  say  ?  The  subject 
is  distasteful,  and  we  gladly  leave  it  in  order  to  express 
satisfaction  at  the  spirif  of  loyalty  that  is  sometimes  evidenced 
among  electrical  engineers  who  have  left  the  Home  country 
and  settled  in  the  Colonies  or  in  foreign  parts.  During 
the  past  few  years  the  departures  of  electrical  men  to  take 
up  appointments  in  other  countries  have  been  numerous. 
Every  week  we  have  recorded  movements  of  this  kind,  and 
while  naturally  we  regret  the  loss  of  associates,  we  welcome 
the  exodus,  especially  when  the  emigrants  are  men  who 
have  learnt  intimately  of  the  excellence  of  British  electrical 
work,  and  of  the  reliability  of  the  British  manufacturer.  The 
average  Englishman  when  he  goes  abroad  does  not  forget  his 
Home,  and  prominent  in  his  thoughts  of  England  will  ever 
be  his  knowledge  of  our  ability  to  meet  requirements,  the 
ordering  of  which  it  may  be  in  his  power  to  influence  home- 
ward. When  the  hundreds  of  men  who  have  recently  gone 
abroad  read  these  lines  as  they  smoke  their  pipes  in  calmer 
reflection  than,  perhaps,  was  possible  here,  they  will  once 
more  remember  that  "  England  expects  .  .  .  that  every  man 
shall  do  his  duty  "  by  the  British  manufacturer. 

We  think  that  of  all  the  letters  that  we  receive  from 
readers  abroad  (it  is  by  no  means  all  complaint  and 
criticism  that  we  as  editors  receive),  those  from  our  con- 
tributors and  private  correspondents  who  are  eager  to  keep 
in  touch  with  Home  are  among  the  most  entertaining.  They 
tell  us  that  we  are  to  them  the  link  between  the  new  and  the 
old  associations,  and  they  show  us  that,  however  they  may 
be  interested  and  charmed  by  the  peopk  of  other  countries, 
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Pthey  want  to  keep  strong  every  tie  which  knits  them  to  their 
blood  relations.     Sometimes  they  feel,  owing  to  the  difficulties 
of  travel  and  so  forth,  that  their  own  kith  and  kin  residing 
apart  from  them  in  the  same  colony  are  as  far  away  from 
them  as  are  we,  and  they  obtain  first  information  of  these 
men's  movements  and  undertakings   from   our  own  pages. 
There  are  parts  of  the  world  where,  in  the  natural  course  of 
events,  years   must  elapse   before  this  state    of  things  is 
materially  altered,  but  it  is  not  so  everywhere,  and  if  we  can 
do  anything  to  assist  Englishmen  or  Scotsmen,  Irishmen  or 
Welshmen,  to  come  closer  together  in  countries  where  it  is 
more  within  geographical  possibility,  we  ought  to  do  it.    We 
have  received  a  letter  from  a  correspondent  in  Canada  which 
inclines  us  to  touch  this  subject  just  now.      Thither,  during 
the  last  few  years,  scores,  we  believe  hundreds,  of  young  elec- 
trical engineers  have  gone  from  these  shores.      In  Australia 
an  electrical  man  arriving  from  this  country  associates  him- 
self with  Australians  who  are  British  in  experience  and  in 
requirements.       In   South  Africa   the   same   thing  largely 
obtains.     But  what  of  Canada  ?      There   we  know  all  too 
well  that  the  influence  of  the   United  States  in  electrical 
affairs  has  so  far  been  powerful,  and  the  Englishman,  if  he 
desires  to  associate  himself  with  men  of  a  like  profession, 
finds  himself  surrounded  with  a  United  States  electrical  atmo- 
sphere rather  than  with  an  English  one.     Is  it  desirable  to 
bring  about  a  change  ?      And  if  so — how  can  it  be  done  ? 
Let  our  correspondent  speak  for  himself : — 

"  Have  you  any  idea  how  the  I.E.E.  would  look  upon  a 
proposal  to  form  a  Canadian  Section  and  exchange 
papers,  &c.  ?  As  far  as  I  am  aware,  the  only  electrical 
societies  existing  here  are  branches  of  the  A.I.E.E.,  and  as 
an  Englishman  I  object  to  feeling  that  we  are  affiliated  to 
America  instead  of  to  the  'old  country.'  The  proposal 
made  above  is  not  original,  so  evidently  there  are  others, 
besides  myself,  who  have  somewhat  similar  feelings. 
Nothing  would  please  me  better  than  to  assist  in  the 
formation  of  such  a  branch,  which  would  constitute  one 
more  link  with  home,  if  it  be  possible  to  do  so. 
■  '  "  American  methods  and  standards  are  already  very 
m:  largely  in  use  here,  and  unless  a  stand  be  made  against  their 
Hb  adoption,  it  will  be  found,  as  the  country  grows  and  becomes 
more  settled,  more  and  more  difficult  to  introduce  British 
methods  and  standards. 

"  I  think  that  the  I.E.E.  at  home  might  be  decidedly 
the  gainer  if  papers  were  exchanged  with  a  Canadian  Section, 
as  the  conditions  and  methods  here  are  entirely  unknown  to 
the  average  engineer  and  manufacturer  at  home,  and 
certainly  there  are  many  pieces  of  apparatus,  &c.,  in  England, 
which,  if  known,  would  be  useful  over  here.  As  the 
Canadian  Section  grew  in  importance  and  membership  it 
would,  no  doubt,  be  possible  for  an  interchange  of  visits 
to  be  made  which  would  be  still  more  beneficial  to  both 
parties.  Canada  is  almost  daily  getting  nearer  to  England 
owing  to  better  steamship  service." 

Is  it  beyond  the  ability  of  the  Institution  of  Electrical 
Engineers  to  cater  for  past,  present,  and  prospective  members 
in  the  manner  suggested  ?  We  have  just  witnessed  the 
inauguration  of  a  Western  Section — why  not  one  Farther 
West  ?  It  will  be  said  that  the  territory  is  too  large  to  cover 
with  one  local  section,  and  that  electrical  engineers  from  this 
country  are  scattered  far  and  wide  there.  It  may  l)e  that  at 
this  stage  that  would  prove  an  insuperable  difficulty,  but  we 


do  not  desire  to  anticipate  the  difficulties.  What  we  are 
anxious  to  have  considered  by  the  Institution,  and  by  the 
B.E.A.M.A.  as  well  perhaps,  is  whether  some  means  or  other 
cannot  be  devised  for  meeting  the  need  expressed  so  sin- 
cerely by  our  correspondent  and  felt  by  many  others  who 
have -not  written.  The  question  really  has  an  important 
bearing  upon  the  position  of  British  electrical  trading  in 
Canada.  American  influence  has  been  in  the  ascendancy 
far  too  long  in  Canadian  electrical  enterprise  and  engineering, 
and  it  is  doubtful  whether  the  necessity  has  yet  \)een  fully 
realised  he  "e  for  doing  something  substantial  to  counteract  ifc. 
The  present  time  seems  to  us  the  psychological  moment 
for  action,  for  there  are  certain  evidences  of  a  Canadian 
leaning  toward  this  country  electrically  Ijecaose  of  a  weariness 
of  American  ways. 


The  recent  announcements  of  the  President 

the  Doine'stic  °^  ^^^^  Institution,  with  reference  to  the 
Consumer.  campaign  which  that  body  is  about  to 
undertake  with  a  view  to  promoting  the 
extension  of  domestic  electricity  supply,  are  of  the  greatest 
interest  to  all  electrical  engineers.  The  two  tariff  papers 
by  Messrs.  Seabrook  and  Lackie  are  understood  to  form 
part  of  this  scheme,  which  aims  at  obtaining  a  closer 
understanding  of  the  domestic  consumer  and  his 
ways,  as  a  preliminary,  we  suppose,  to  the  discussion  of 
suitable  ways  and  means  of  ensuring  that  ■  he  shall  embrace 
to  the  utmost  the  hygienic  and  pecuniary  advantages 
incidental  to  the  use  of  electricity  in  the  home. 

We  believe  that  a  great  many  supply  authorities  still 
treat  "  other  uses,"  on  the  part  of  the  domestic  consumer, 
superficially.  No  doubt  their  excuse  is  found  in  the  great 
facility  with  which  apparatus  for  making  "  other  uses  "  of 
gas  can  be  obtained  in  their  localities,  and  which,  more 
often  than  not,  turns  the  scale  in  its  favour,  even  where 
electric  lighting  is  solely  used. 

It  is  no  secret  that  the  gas  cooker,  for  instance,  has  been 
the  salvation  of  the  gas  industry,  and  its  universal  adoption 
may  be  traced  almost  entirely  to  the  fact  that  it  can  he  obtained 
almost  as  easily  as  a  pound  of  sugar ;  the  cost  of  the  gas 
used  in  it  has  never  been  a  factor  of  importance  with  the 
user,  who  indeed  pays  at  lighting  rates,  and  does  not  scrople 
to  waste  gas  at  that  price. 

Electricity  supply  is  not  on  all  fours  with  gas  supply,  but 
obviously  there  are  many  features  connected  with  the  latter 
which  are  worthy  of  most  careful  study  ;  and  perhaps  more 
important  than  all  others  is  the  admirable  business  and 
financial  organisation  which  has  so  successfully  filled  the 
great  gap  between  the  gas  main  and  the  gas  consumer.  For 
it  must  be  admitted  that  at  the  bottom  of  the  very  complex 
matter  which  the  Institution  has  decided  to  probe,  there  lies 
the  question  of  finance. 

Of  the  various  determining  factor's,  cost  of  energy  is  not 
so  important  as  cost  of  apparatus,  and  cost  of  capital  is  more 
important  than  all.  ^Ir.  llighfield  referred  to  this  side  of 
the  question  of  electricity  supply  during  the  discussion  on 
the  earlier  tariff  pajier.  when  he  emphasised  the  necessity  of 
a  sufficient  profit  margin  to  ensure  the  necessiiry  flow  of 
capital  into  the  business.  He  Siiid  it  was  essential  to  keep  in 
view  the  main  object  of  a  tariff,  which  was  to  extract  from 
the  consumer  the  largest  revenue  at  such  a  price  as  would 
enable  a  rate  of  profit  to  be  earned  which  would  attract  the 
investor,  or  words  to  that  effect ;  and,  further,  that  unfor- 
tunately, owing  to  so  much  electrical. energy  being  sold  under 
municipal  control,  the  im[X)rtanee  of  a  sufficient  return  on 
the  capital  was  to  some  extent  overlooked — money  for  muni- 
cipal enterprises  being  obtained  on  the  security  of  the  rates, 
not  on  the  security  of  the  business. 
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It  is  almost  unnecessary  to  analyse  these  remarks  closely  ; 
one  may  infer  from  them  that  private  enterprise,  Avhich  has 
fnll  powers  to  develop  electricity  supply  in  any  direction,  is 
limited  by  financial  exijjjencies  from  doing  so,  cautious  busi- 
ness methods  being  indispensable  to  the  maintenance  of 
dividends ;  while  nuuiicipal  electrical  enterprise,  able  to 
obtain  capital  cheaply  and  irrespective  of  ordinary  com- 
mercial considerations,  and  working  with  the  avowed  object 
of  providing  cheap  electricity  supply  at  cut  prices  and  faciU- 
tating  the  means  of  using  it,  is,  generally  speaking,  equally 
imp:itent  to  carry  out  its  object  to  the  full. 

This  is  a  contradictory  state  of  affairs  which  calls  for  dis- 
cussion, and  we  commend  it  to  the  considei'ation  of  those 
who  are  about  to  deal  with  the  problem  of  extended  domestic 
supply. 

Can  private  enterprise  afford  to  place  the  electric  cooker 
before  the  user  on  the  same  terms  as  the  gas  industry  is 
offering  throughout  the  country,  or  will  it  be  left  for 
municipal  capital  to  obtain  powers,  to  do  this  work  ? 
Some  method  of  co-operation,  involving  neither  party  in 
questionable  methods,  appears  to  be  the  only  probable  solu- 
tion of  the  matter,  which  includes  questions  of  manufacturing 
as  well  as  selling  and  usins. 


REVERSIBLE    BOOSTERS. 


The  arrangements  for   this  important 
Smoke  Exhibition  and  Conference,  which  is  to  be 

Abatement       1^3]^]    j^    the    Royal    Agricultural    Hall, 
Conference  and    t  r     4.       at      i     •       au     4-    *.  •  v,i- 
Exhibition.       Islington,  N.,  durmg  the  fortnight  com- 
mencing  March    23rd,    are   now    well  in 
hand,  and  elsewhere  we  print  the  full  programme  for  the 
Conference,  which  is  to  extend  over  the  three  days  March 
26th,  27th  and  28th.     The  last  International  Exhibition  of 
this  character  was  held  in  London  in  the  year  1881,  and 
there  ought  to  be  considerable  progress  to    record  in  the 
methods  and  apparatus  for  securing  the   smokeless  combus- 
tion  of   fuel,   that   have    been    worked    out   and    applied 
practically  in  the  80   years   that   have   elapsed  since  that 
Exhibition. 

It  is,  of  course,  unfortunate  that  the  Exhibition  &nd  Con- 
ference should  be  overshadowed  by  the  great  coal  mining 
strike,  and  one  can  only  hope  that  this  may  be  settled  before 
the  Exhibition  opens.  To  many  it  may  seem  in  fact  some- 
what ironical  to  hold  a  Smoke  Abatement  Exhibition  during 
a  great  coal  miners'  strike,  when  the  chief  problem  confront- 
ing manufacturers  is  how  to  obtain  any  coal  to  burn,  rather 
than  how  to  burn  it  without  producing  smoke. 

But  the  strike  will  certainly  help  to  concentrate  people's 
attention  on  the  subject  of  the  more  economical  use  of  coal, 
since  it  will  probably  lead  to  a  permanent  increase  in 
the  cost  of  fuel :  and  the  cleaner  skies  and  atmosphere  result- 
ing from  the  almost  complete  suspension  of  manufacturing 
operations  in  the  great  centres  of  industrial  activity,  will 
prove  a  useful  object  lesson  in  the  advantages  that  may  be 
expected  to  result  in  the  future  from  the  more  scientific  and 
smokeless  combustion  of  solid  fuel. 

The  participation  of  foreign  manufacturers  and  inventors 
in  the  Conference  and  Exhibition  has  -not  been  so  great  as 
was  expected  or  hoped,  many  manufacturers  stating  that  a 
fortnight's  exhibition  was  too  short  to  enable  them  to  recoup 
themselves  for  the  necessary  expenditure  of  exhibiting.  Dr. 
Louis  Ascher,  of  Konigsberg,  Mr.  T.  A.  Willard,  of  Boston, 
and  Herr  Ing.  Nies,  of  Hamburg,  have  promised,  however, 
to  read  papers  at  the  Conference,  and  will  thus  help  to 
preserve  the  international  character  of  the  gathering.  Under 
the  presidency  of  Sir  William  Richmond,  Sir  William  Ramsay 
and  Lord  Justice  Moulton,  the  Conference  should  be  well 
attended,  and  the  discussions  on  the  papers  promised  ought 
to  prove  both  useful  and  stimulating.  A  time  limit  must, 
however,  be  strictly  enforced  both  on  readers  and  on  their 
critics,  otherwise  the  results  will  be  disappointing,  for  Smoke 
Abatement  Societies  and  Leagues  contain  many  cranks,  who 
are  disposed  to  long-windedness.  The  suppression  of 
"bores"  is  an  art  which  every  good  chairman  must  excel 
in,  and,  most  of  all,  the  chairmen  of  Snioke  Abatement 
Conferences. 


By  C.  TURNBULL. 


Mr.  Rankin's  excellent  paper  on  "  Automatic  Reversible 
Boosters"  has  brought  forth  several  problems  which  may 
bear  further  elucidation.  Take,  for  instance,  the  common 
requirement  that  a  booster  should  keep  the  load  constant  on 
the  generator.  .  Probably  many  people  imagine  that  one  best 
which  will  show  the  straightest  line  on  the  chart  of  the 
generator  recorder.  Yet  an  analysis  of  the  facts  will  show 
that  this  idea  is  not  justified  by  experience,  save  in  ex- 
ceptional cases.  If  the  usual  load  factor  in  a  traction  station 
were  about  30  per  cent.,  with  an  output  which  did  not  alter 
much  from  hour  to  hour,  we  could  deal  with  it  admirably  by 
a  suitable  comlnnation  of  generator  and  battery  with  booster, 
the  latter  having  about  twice  the  capacity  of  the  former  on 
short-period  rating.  Unfortunately,  one  rarely  meets  with 
such  conditions.  The  ordinary  traction  load  is  something 
like  this.  A  little  current  may  be  required  for  night-shift 
work,  and  somewhere  after  4  a.m.  power  is  needed  for  work- 
men's cars,  which  will  make  a  heavy  demand  for  a  short 
period.  The  load  will  then  be  quiet  until  8  o'clock,  after 
which  the  serious  work  begins.  For  the  remainder  of  the 
day  current  will  go  out  in  a  number  of  rushes  when  people 
are  taken  to  business  and  when  they  return  therefrom,  with 
slack  periods  in  between.  If  readings  on  the  traction  watt- 
hour  meters  be  taken  at  the  half  hours,  and  if  a  curve  be 
plotted  from  these  readings,  it  will  be  found  that  the  output 
varies  nearly  as  much  as  in  the  case  of  the  lighting  board 
load,  and  that  heavy  and  quiet  times  arenas  much  marked  in 
the  lone  case  as  in  the  other.  The  heaviest  load  is  usually 
about  5  o'clock  in  the  afternoon,  when  workmen's  cars  come 
in,  ladened  with  the  sons  of  toil,  followed  shortly  after  by 
the  business  men.  Saturday  afternoons  and  holidays  pro- 
vide special  problems,  sometimes  very  difficult  to  meet.  In 
some  towns  there  are  heavy  peaks  at  regular  intervals  when 
a  number  of  cars  start  off  together,  ladened  with  passengers 
from  ferries,  the  peaks  being  aggravated  when  the  landing 
place  is  at  the  bottom_  of  a-  steep  hill. 

Small  systems  are  greatly  troubled  with  peaks,  particularly 
in  hilly  districts,  as  there  the  number  of  cars  is  not  sufficient 
to  steady  the  load.  One  may  add  that  the  difficulty  has 
been  greatly  increased  by  the  use  of  meters  in  cars,  as,  to 
save  current,  drivers  get  up  speed  quickly  and  then  coast  as 
much  as  possible.  This  heightens  the  peaks  while  diminish- 
ing the  daily  output.  May  one  hope  that  arbitrators  will 
take  note  of  this  when  settling  prices  to  be  paid  for  traction 
current. 

The  actual  conditions  of  traction  supply  then  are  totally 
different  from  the  ideal  case  mentioned  above.  Generally 
speaking,  the  load  factor  is  less  than  30  per  cent.,  while  the 
battery  is  usually  of  smaller  capacity  than  the  generator, 
instead  of  being  twice  as  large,  as  required  to  meet  ideal 
conditions.  Batteries  are  usually  put  in  as  an  afterthought, 
their  function  being  to  take  only  the  peaks  which 
are  too  heavy  for  the  generator.  They  are,  there- 
fore, much  too  small  to  keep  a  constant  load  on 
the  generator.  One  may  illustrate  the  working  by 
a  concrete  illustration.  Suppose  that  the  traction  generator 
is  of  200  KW.  capacity  (small  powers  being  easy  to  think 
about),  the  output  being  1,500  units  per  day,  while  the  peaks 
go  up  to  350  KW.  Let  the  battery  be  of  100  kw.  "We 
may  run  the  early  and  late  load  by  the  battery,  while  the 
generator  may  be  run  from  8  o'clock  in  the  morning  until 
1 1  o'clock  at  night,  that  is  for  1 5  hours.  If  it  is  run  at 
full  load  all  this  time  it  will  turn  out  3,000  units,  a  surplus 
of  1,500  units  to  overcharge  the  battery,  while  the  peaks  of 
350  KW.  will  be  met  by  overloading  the  battery  50  percent. 
We  are  thus  placed  on  the  horns  of  a  dilemma,  for  if  we 
reduce  the  load  on  the  generator  to  about  100  kw.,  so  that 
1,500  units  may  be  out  in  the  day,  we  shall  be  unable 
to  meet  the  peaks,  while  if  we  keep  the  generator  up  to 
200  KW.  to  meet  the  peaks,  we  must  waste  half  the  output. 
This  shows  clearly  that  we  must  not  exjiect  to  run  traction 
generators  at  constant  load  with  batteries  and  boosters, 
excejit  under  unusual  conditions.     The  ]n-actical  method  of 
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be  taken  by  the  battery  aivl  booster,  the  latter 
being  compound(;fl  to  (•oniponsate  for  drop  in  the  battery 
(hiring  heii\y  rushes  of  current.  Th(;  sLearn  sitt  will  l)e  run 
up  after  eight  o'clock,  and  the  booster  may  l»e  adjusted  to 
keep  nearly  full  load  on  the  generator,  when,  as  the  outside 
load  is  usually  slack  during  the  morning,  the  battery  will 
scK)n  become  fully  charged.  As  soon  as  the  cells  gas  freely, 
the  booster  may  l)e  adjusted  so  that  it  res[X)nds  only  to  peak 
loads  witliout  putting  any  appreciable  charge  into  the 
battery.     Sometimes,  if  the  outside  load  be  small,  sufficient 


Fio.  1. 


current  may  be  run  off  the  battery  to  bring  its  pressure 
slightly  below  that  of  the  bus-bars,  when  it  may  be  paralleled 
with  the  generator  without  the  booster,  which  will  be  satis- 
factory until  the  load  increases  again.  In  many  statiors, 
much  of  the  day  traction  load  is  of  a  perfunctory  nature,  with 
occasional  spasms,  and  it  is  not  until  late  afterncon  and 
evening  that  there  is  much  life  in  it.  In  such  places  one 
must  run  things  with  minimum  loss,  and  every  dodge  to  save 
waste  must  be  made  use  of. 

Consideration  of  the  problem  shows  that  most  economical 
running  will  be  obtained  where  the  battery  does  the  fmallest 
amount  of  work,  that  is  where  the  battery  merely  takes 
such  load  as  the  generator  cannot  easily  carry,  while  ensuring 
that  the  pressure  is  kept  reasonably  steady.  The  diagram, 
fig.  1,  will  serve  to  make  this  clear.  In  the  first  case,  constant 
load  is  kept  on  the  generator  as  shown  by  line  a  b,  and 
it  will  be  noted  that  not  only  is  there  a  tendency  to  put 
too  much  current  into  the  battery,  but  the  latter  has  to 
take    heavy    overloads,    in    which    the     generator    might 
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Fig.  2. 


easily  assist.  In  the  second  case,  the  generator  load  varies 
with  the  outside  load,  as  shown  by  dotted  line,  so  that  the 
peaks  are  taken  without  excessive  overload  on  both  battery 
and  generator,  while  the  work  done  by  the  battery  is  a 
minimum.  The  latter  method  is  obviously  much  the  more 
economical.  It  might  be  thought  from  these  considerations 
that  the  old  differential  booster  would  fill  all  requirements, 
but  a  moment's  reflection  will  show  that  something  more  is 
needed.  For  if  the  bus-bar  pressure  be  550  volts,  we  may 
put  in  270  cells,  which  give  a  good  working  voltage  for  the 
battery  and  do  not  put  too  much  work  on  to  the  booster. 
The  pressure  per  cell  will  vary  between  2*5  and  1-8  volts, 
giving  us  a  variation  of  battery  pressure  of  from  675  to 
486  volts.  The  old  differential  booster  cannot  compensate 
for  this  automatically,  although  modern  boosters  will  deal 
with  such  variations  easily  enough.  It  is  less  easy,  however, 
to  adjust  some  types  of  modern  booster  so  that  they  will 
cause  the  generator  load  to  vary  with  the  outside  load,  so 
that  the  work  done  by  the  battery  may  be  a  minimum. 

(Hrcuit-Breakers. — A  point   may  be   mentioned  here   in 
connection  with  circuit-breakers.     It  has  happened  that  the 


booBter-motor  breaker  has  corne  out  leaving  th-i  Ix^jster 
breaker  in.  The  booster  then  becomes  practically  a  series 
motor  without  load,  and  as  such  may  attain  to  a  speed 
which  will  cause  the  armatures  to  burst.  To  overcome 
this  the  breakers  may  easily  be  arranged  so  that  the  motor 
is  left  on  the  bus-bare  if  its  breaker  wmes  out,  while  it  is 
left  on  the  battery  if  the  battery  breaker  comes  oai.  Tliis 
has  the  further  advantage  that  the  boc.ster  is  always  left 
running  if  one  breaker  comes  out,  so  that  paralleling  in  is 
quickly  accomjjlished.  The  arrangement  is  shown  in 
the  diagram,  fig.  2. 

Shunting  of  Seriea  Turm. — Some  discussion  has  taken 
place  on  the  problem  of  getting  shunted  series  turns  to 
respond  irstantaneously  to  sudden  changes  of  current. 
Obviously,  a  sudden  rush  of  current  will  begin  by  jjassing 
wholly  through  a  non-inductive  shunt,  leaving  the  inductive 
turns  to  waken  up  some  time  afterwards.  The  delay  may  be 
sufficiently  long  to  interfere  with  the  proper  working  of  the 
booster.  Inductive  shunts  may  be  used,  l)ut  they  only 
partially  solve  the  problem,  and  are  not  altogether  satis- 
factory. A  better  method  is  to  shunt  i)art  only  of  the  series 
turns  on  the  booster  fields,  so  that  the  current  must  always 
pass  through  some  of  them.  Suppose,  for  instance,  that 
there  were  20  turns  on  the  fields,  and  we  arrange  to  shunt, 
say,  10  or  15  of  them,  then  the  current  must  always  go 
through  the  five  or  ten  unshunted  turns,  so  that  quick 
response  of  the  booster  is  assured. 

Savinti  ResulHnf/  from  Use  of  Batteries  and  Boostus. — 
When  thinking  of  putting  down  batteries  and  boosters, 
people  often  ask  what  will  l)e  the  saving  from  the  addition. 
One  can  only  answer  that  it  depends  on  circumstances.  We 
may  best  illustrate  this  by  taking  two  extreme  cases.  In  our 
first  example,  we  will  consider  a  station  which  supplies  the 
traction  load  in  a  hilly  dstrict  with  comparatively  few  cars, 
so  that  the  current  is  of  an  extremely  peaky  nature.  The 
traction  generators  are  just  too  small  to  meet  the  peak  loads 
singly,  and  it  is  necessary  to  run  two  sets  all  the  time.  The 
motor  lead  on  the  lighting  mains  is  also  too  much  for  the 
lighting  battery,  so  that  a  further  generator  is  run  on  the 
lighting  board.  We  have  thus  three  sets  running  all  day 
long  to  supply  an  output  which  might  be  supplied  by  one 
were  the  load  factor  suitable.  The  station  costs  are 
necessarily  high,  and  consequently  chargts  must  be  main- 
tained at  a  high  level.  A  battery  and  booster  are.  therefore, 
installed,  and  along  with  this  a  motor-generator  to  act  as  a 
link  between  the  traction  and  lighting  boards.  (Alterna- 
tively, where  there  is  room,  it  is  better  to  couple  both 
traction  and  lighting  generators  to  one  engine,  as  in  this 
case  we  are  able  to  run  one  comparatively  large  encrine  at  a 
good  lead). 

With  the  new  arrangement  the  entire  load  of  the  station 
may  be  handled  with  one  generator  instead  of  three,  and 
naturally  there  is  a  great  reduction  in  the  costs  of  running. 
The  station  will  now  be  in  a  position  to  quote  cheap  rates 
for  power  supply,  and  the  yearly  loss  may  be  transferred 
into  a  handsome  profit. 

We  may  now  consider  conditions  where  the  result  of 
installing  a  battery  and  booster  will  be  very  different, 
although  really  entirely  satisfactory.  In  this  case  we  will 
suppose  that  the  traction  generator  is  jus":  too  small  to  take 
the  peaks,  although  it  can  grapple  with  the  greater  part  of 
the  load  without  much  trouble.  The  running  costs  are  at  a 
minimum  as  the  engine  is  run  with  a  good  load  factor,  but 
the  results  are  less  pleasing  to  the  cai-s.  whiclt  often  stop 
on  hil's,  or  even  run  backwards  when  the  engine  slows  down 
and  Hrops  the  line  pressure.  The  engineer  determines  to 
put  down  a  battery  and  booster  rather  than  run  up  another 
set.  The  natural  effect  of  the  addition  is  that  costs  go  up 
owing  to  battery  losses,  in  spite  of  some  saving  due  to  the 
running  early  morning  loads  on  tiie  battery  only,  while 
capital  expenditure  is  also  increased.  There  should  be  no 
grumbles,  however,  at  this,  but  the  engineer  should  rather 
compare  his  costs  with  what  they  would  have  been  if  he  had 
run  up  another  generator  on  his  load  instead  of  putting 
down  a  battery,  while  he  should  compare  the  capital  cost  of 
the  addition  with  the  value  of  the  steam  plant  which  would 
be  required  otherwise. 

In  conclusion,  one  may  point  out  that  the  beneficial  use 
of  batteries  is  not  confined  to  small  stations.  On  the  con- 
trary, very  large  plants,  such  as  those  at  ^lanchester  elec- 
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tricity  works  and  at  the  Newcastle-upon-Tyne  tramways 
power  station,  have  found  that  large  savings  may  be  made 
by  the  use  of  batteries  a«d  boosters  in  conjunction  with 
their  steam  plant.  The  saving  in  Manchester  is  specially 
noteworthy,  as  the  plant  there  is  of  a  size  to  which  many 
jK'ople  would  ha\e  expected  that  no  benefit  would  have 
accrued  from  the  use  of  a  battery. 


NOTES    FROM    CANADA. 


[from  our  special  correspondent.] 


The  growth  of  the  Canadian  "West  is  well  shown  by  the 
following  figures,  which  give  the  percentage  increase  in  the 
population  of  the  Western  Provinces  during  the  past  10 
years  : — 


Alberta  ... 
British  Columbia 
Manitoba 
Saskatchewan  ... 


Total  increase 


424-0  % 

103-0  % 

80-0  % 

386-0  % 

174-0  % 


It  is  impossible  for  this  country  to  keep  pace  with  her 
own  requirements  in  manufacturing  under  present  con- 
ditions, and  there  is  every  indication  that  this  state  of 
things  will  contmue  for  several  years  to  come. 

During  1911  no  less  than  1,459  miles  of  railway  track 
have  been  laid,  and  within  the  past  two  months  260  loco- 
motives have  been  ordered  by  the  various  railway  companies  ; 
immense  quantities  of  steel  rails  are  also  on  order  for  this 
year.  If  the  railways  find  it  necessary  to  strain  their 
resources  to  the  utmost,  as  they  are  doing,  in  order  to  meet 
the  demands  made  upon  them,  there  is  certainly  business  to 
be  obtained  by  other  people  as  well. 

The  Province  of  Ontario  is  to  have  an  outlet  on  Hudson 
Bay,  while  that  of  Manitoba  is  to  have  its  limits  extended 
up  to  that  northern  outlet,  and  will,  therefore,  be  no  longer 
termed  the  "  postage  stamp  "  province. 

The  proposed  new  line  of  fast  steamships  to  cover  the 
distance  between  England  and  Halifax  in  4^  days,  will,  if  it 
come  into  existence,  make  a  considerable  difiference  to  the 
trade  of  the  Dominion  in  the  east,  while  the  opening  of  the 
Panama  Canal  will  greatly  augment  that  of  the  ports  on  the 
western  coast. 

Among  other  developments  which  are  likely  to  take  place 
as  a  result  of  the  efforts  to  make  Hudson  Bay  commercially 
useful  for  navigation  is  the  exploitation  of  the  great  mineral 
wealth  of  Northern  Ontario  and  Quebec  and  the  western 
shore  of  the  Bay  itself,  which  is  said  to  be  one  of  the 
richest  copper  beds  in  the  world. 

It  is  quite  impossible  to  forecast  what  will  be  the  growth 
of  this  country  within  the  next  decade ;  if  unscrupulous 
company  promoters  are  kept  in  check,  so  that  public  con- 
fidence is  not  destroyed,  tne  development  in  shipping,  rail- 
way mileage,  power  utilisation,  road  building  and  other  great 
matters  are  certain  to  be  phenomenal,  and  Avill  be  accom- 
panied by  equally  large  advances  in  trade  of  every  kind. 
These  are  not  the  views  of  the  writer  only,  or  of  a  few  people, 
but  those  of  all  the  foremost  men  in  the  land,  and  it  is 
generally  recognised  that  the  chief  difficulty  will  be  to  keep 
pace  with  requirements  in  every  direction. 

Reference  was  made  in  these  notes  some  little  time  ago  to 
the  large  increase  which  has  recently  taken  place  in  the 
number  of  advertisements  in  the  technical  papers  here, 
inserted  by  British  firms.  This  increase  is  still  going  on, 
and  the  latest  issue  of  one  of  the  papers  referred  to  makes 
special  mention  of  the  fact  that  the  number  of  branches 
here  of  well-known  British  firms  is  also  being  rapidly 
increased. 

A  Bill  has  just  been  submitted  to  the  Provincial  Govern- 
ment of  Saskatchewan  asking  for  an  inquiry  to  be  made  into 
the  deposits  of  lignite  in  the  province,  which  are  said  to 
be  of  great  extent ;  it  is  prob;  ble  that  the  question  of  the 
utilisation  of  this  material  for  the  production  of  power  by 
generating  producer  gas  from  it  will  be  considered. 

A  compsny  has  just  been  formed  to  develop  10,000  H.P. 


at  Seven  Falls,  St.  Ferrcol,  about  25  miles  from  the  city 
of  Quebec  ;  the  whole  of  this  energy,  has  been  contracted 
for  by  various  industries,  &c.,  in  the  district. 

A  large  sawmill  is  being  erected  in  British  Columbia 
which  is  to  have  a  generator  of  1,600  kw.,  and  over 
•JO  motors  of  various  sizes  ranging  from  200  H.i*.  down  to 
71  H.P. 

The  Willow  River,  a  tributary  of  the  Fraser  River  in  the 
same  province,  has  been  sur\eyed,  and  a  recent  report  states 
that  some  50,000  h.p.  could  be  obtained  by  suitable 
development. 

The  Dominion  Government  is  considering  the  question  of 
a  national  system  of  telephones  and  telegraphs  similar  to  the 
British  one. 


CORRESPONDENCE. 


Letters  received  by  tis  after  5  p.m.  on  Tuesday  cannot  appear  until 
t)ie  follountuf  week.  Correspondents  should  foi-ward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  tvriter's  name  and  address  in  our  possession. 


Drawn-Wire  Tungsten  Lamps. 

I  would  appreciate  space  in  your  columns  to  state  the  facts 
concerning  several  important  questions  in  regard  to  drawn- 
wire  tungsten  lamps. 

The  first  relates  to  the  performance  of  the  drawn-wii-e 
tungsten  lamp  on  alternatmg-current.  Statements  have  been 
made  to  the  effect  that  a  drawn  tungsten  wire  filament 
suffers  from  "off-setting"  with  reduction  of  life  on  alternating 
as  against  direct  current.  This  question  has  been  definitely 
settled  long  ago  by  extensive  tests,  which  have  demonstrated 
positively  that  the  drawn- wire  tungsten  filament  gives  equally 
satisfactory  life  on  either  alternating  or  direct  current. 

Mazda  lamps  with  drawn-wire  filaments  are  guaranteed  to 
give  equally  good  life  on  alternating  current  as  on  direct 
current,  and  to  give  results  equal  in  all  other  respects  to 
any  obtained  with  the  previous  types  of  pressed  filament, 
while  possessing  a  marked  advantage  in  respect  of  durability. 

Another  point  relates  to  the  durability  of  the  drawn-wire 
tungsten  filament  during  life  service.  Statements  have  been 
made  to  the  effect  that  the  drawn-wire  tungsten  filament 
loses  in  strength  after  being  burned,  and  is  no  stronger  than 
the  pressed  filament  after  some  hours  of  use.  The  fact  is 
that  the  tungsten  drawn-wire  filament  is  many  times  stronger 
than  the  old  pressed  filament,  not  only  at  the  beginning, 
but  at  any  time  during  the  life  of  the  lamp. 

Another  point  that  needs  correction  is  the  statement  that 
the  problem  of  drawing  filaments  of  pure  tungsten  was  solved 
in  Germany.  The  fact  is  that  the  credit  for  the  develop- 
ment of  a  filament  drawn  from  pure  tungsten  must  be  given 
to  the  General  Electric  Co.,  of  America,  alone.  Further- 
more, their  associates,  the  British  Thomson-Houston  Co., 
were  the  first  actually  to  manufacture  and  supply  such  fila- 
ments in  this  country.  The  other  development  of  a  so-called 
drawn  tungsten  wire  is  not  a  filament  drawn  from  pure  tung- 
sten, but  one  drawn  from  an  alloy  of  tungsten  with  another 
metal.  From  this  alloy  after  drawing,  the  auxiliary  metal 
is  expelled  by  heat,  leaving  the  tungsten  in  a  similar  con- 
dition to  that  which  is  found  in  the  pressed  or  squii'ted 
filament. 

The  real  drawn-wire  tungsten  filament,  such  as  the 
Mazda  filament,  is  di-awn  from  a  block  of  tungsten-^pure 
tungsten  from  start  to  finish,  and  it  is  this  development  for 
which  credit  must  be  given  to  America. 

F.  W.  WiUcox. 

London,  E.G.,  3farch  Sth,  1912. 


Transformer  Design. 

As  the  Electrical  Review  does  not  reach  India  until 
some  considerable  time  after  its  publication,  I  have  only 
just  seen  Mr.  C.  FrankUn  Tubbs's  letter  pointing  out  a 
serious  error  in  my  book  on  *'  Alternating  Currents."  The 
ratio  in  question  is  correctly  given  by  him.  I  need  not 
enter  here  into  any  explanation  of  how  the  error  had  arisen, 
but  must  content  myself  with  thanking  Mr.  Tubbs  and 
expressing  my  regret  that  he  should  have  been  put  to  so 
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much  inconvenience.  I  am  asking  the  publishers  to  insert  in 
future  a  corriyendum  sheet  into  all  copies  of  the  book 
before  issuing  them  for  sale. 

Alfred  Hay. 
Bangalore,  iudia,  February  20///,  1912. 


OUR  LEGAL  QUERY  COLUMN. 

{^Questions  addressed  to   this   column   should   he  vrritten  on  OTie  side 

of  the  -payer  oJily.] 


"  A.  C.  P."  writes  :— "  If  a  builder  ffives  an  order  for  the  electric 
installation  in  a  new  building,  and  then  does  not  meet  the  account 
at  the  proper  time,  what  redress  has  the  contractor  .'  Can  he 
remove  the  wiring,  or  as  much  of  the  same  as  can  be  removed 
without  causing-  damage  to  the  building  .'  " 

*^*  It  may  be  stated  at  once  that  the  contractor  would  have  no 
power  to  remove  the  wiring  as  suggested.  As  soon  as  wires  and 
fittings  are  laid  or  affixed  in  a  house  they  become  the  property  of 
the  owner  of  the  building,  and  to  remove  them  would  be  to  incur 
the  risk  of  an  action  for  damages  for  trespass  at  the  hands  of  the 
building  owner.  As  to  the  remedy  of  the  wiring  contractor,  he 
may  of  course  sue  the  builder,  but,  upon  the  facts  as  stated,  such 
an  action  would  probably  not  be  very  fruitful.  However,  such  an 
action  would  probably  result  in  a  judgment,  and  the  judgment  debt 
might  be  used  to  garnish  moneys  due  to  the  builder  in  the  hands  of 
the  building  owner.  The  only  risk  in  that  case  would  be  that  such 
a  garnishee  would  be  the  subject  of  a  forfeiture  clause,  whereby  the 
employer  has  a  right  to  forfeit  in  certain  events  all  moneys  due. 


when  the  Association  will  be  pleased  to  advine  them  in  the  matter. 
The  information  in  this  office  regarding  this  matter  may  alao  be 
taken  as  being  applicable  to  Income-Tax  Act«  of  other  Staitea. 

Objections  to  the  conditions,  under  Clause  9  (ff) 
Post  Office  in  the  General  Conditions  of  Contracta  for  the 
Contracts.  supply  of  material  to  the  Postmaster-Generals 
department,  penalising  tenderers  1  per  cent,  per 
week  on  the  whole  ctjntract  if  any  portion  of  the  contract  should 
be  late  delivered,  have  been  ma'le  by  .several  members  of  the 
Association.  Y'our  Executive  Council  are  now.pleased  to  \je  able  to 
report  that  11. iM.  Trade  ConuniHsioner  in  Australia  has  had  several 
interviews  with  the  Poitmaater-General  and  i>eriiianent  inejnbers  of 
of  the  staff  at  the  instance  of  this  Association,  the  result  of  which 
is  that  the  Postmaster-General  now  advises  that  it  is  the  intention 
of  the  department  to  modify  this  clause  to  the  extent  of  calling  on 
the  contrcctor  to  pay  only  on  that  portion  of  the  contract  the 
delivery  of  which  has  been  delayed.  Mr.  Frazer,  however,  further 
indicated  that  the  percentage  the  department  would  claiiii  would 
be  more  than  1  per  cent.,  and  that  the  penalty  would  be  enforced 
against  any  and  every  contractor,  unless  under/ very  exceptional 
circumstances. 

We  print  the  foregoing  to  show  the  useful  character  of  the  work 
so  far  done  by  the  Association.  The  Executive  Council  urges  all 
representatives  to  induce  their  British  manufacturing  fibrins  to  join 
the  Association.  "  In  order  to  obtain  a  suflficiently  large  subscription 
list,  it  is  absolutely  essential  that  British  manufacturers,  as  well  as 
their  representatives,  should  become  members  and  pay  their 
subscriptions." 

We  hope  that  every  British  electrical  manufacturer  who  exports 
goods  to  Australia  will  come  forward  and  support  this  very  useful 
Association  in  a  practical  manner. 

Mr.  Percy  Rosling  (.'346-.'J.">U,  Collins  Street,  ^Melbourne)  is  the 
president,  and  Mr.  R.  H.  Butler,  jun.,  is  hon.  sec.,  /no  fern. 


BRITISH  MANUFACTURERS  IN  AUSTRALIA. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Duty  on 
Electrical 
Machinery. 


The  Ausferalian  Association  of  British  Manufacturers  and  their 
Representatives  has  a  good  record  to  show  for  the  first  year  of  its 
existence,  which  ended  at  December  last.  We  have  been  favoured 
with  a  copy  of  the  first  annual  report,  from  which  we  gather  that 
there  are  now  169  members,  71  of  these  being  British  manu- 
facturers, and  98  representatives  of  British  manufacturers,  repre- 
senting 629  British  manufacturers.  The  subscriptions  received 
amounted  to  £254,  and  the  disbursements  to  £177,  leaving  a 
balance  of  £77  in  hand. 

Several  matters  have  been  brought  before  the  Executive  Council, 
and  at  least  one  has  already  had  results  beneficial  to  British  trade, 
and  it  is  expected  that  further  benefits  will  accrue  in  the  near 
future.     We  quote  the  following  from  the  report  : — 

During  the  passage  of  the  recent  Tariff 
Amendment  Act  through  the  Federal  Parlia- 
ment, this  Association  was  successful  in  obtain- 
ing a  preference  of  .5  per  cent,  for  dynamo - 
electric  machines  of  British  manufacture  o^  er 
those  of  foreign  manufacture.  In  the  original  Bill,  as  brought 
forward  by  the  Government,  it  was  proposed  to  include  generators 
for  direct  coupling  to  steam  turbines  (on  which  the  duty  previously 
was  :  foreign,  .5  per  cent.  ;  British,  free)  under  the  heading  of 
dynamo -electric  machines,  where  the  duty  would  have  been,  for 
either  British  or  foreign,  up  to  200  h.p.  20  per  cent.,  and  over 
200  H.P.  12^  per  cent.  In  this  form  the  Bill  passed  through  the 
House  of  Representatives,  but,  on  its  coming  before  the  Senate, 
representations  were  made  by  this  Association  and  interviews  had 
with  Ministers,  with  the  result  that  the  duty  chargeable  on  articles 
falling  under  this  item  is  now  :  up  to  200  H.P.,  foreign  25  per  cent., 
British  20  per  cent. ;  and  over  200  h.p.,  foreign  17^  per  cent., 
British  12^  per  cent.  ;  giving  a  preference  of  .">  per  cent,  to  British 
manufacturers  which  has  not  hitherto  been  enjoyed  for  any 
dynamo-electric  machines  other  than  generators  for  direct  coupling 
to  steam  turbines. 

A  deputation  of  members  was  introduced  to 
the  Minister  for  Trade  and  Customs  by  Mr. 
C.  Hamilton  Wickes,  H.M.  Trade  Commissioner 
in  Australia,  in  order  to  make  representations 
urging  that  British  manufacturers'  illustrated  catalogues  be 
admitted  into  the  Commonwealth  free  of  duty.  The  deputation 
was  sympathetically  received  by  the  Minister,  and  it  is  confidently 
anticipated  that  a  recommendation  with  regard  to  tliis  matter  will 
be  placed  before  Parliament  in  the  near  future. 

Representations  having  been  made  by  several 

(Queensland       members,   protesting    against    certain    powers 

Income-Tax.      claimed   by   the   Queensland   Commissioner  of 

Taxes   to   levy  income-tax   on  manufacturers' 

manufacturing  profit  on  goods  sold  in  Queensland  through  an  agent 

visiting  that  State,  the  matter  has  been  energetically  taken  up  by 

your  Executive  Council.     British  manufacturers  and  chambers  of 

commerce  have  lately  shown  some  considerable  interest  in  reference 

to  this  matter,  and  it  would  be  of  considerable  assistance  to  this 

Association  if  British  firms  would  send  in  copies  of  any  demands 

for  returns  for  assessment  for  income-tax  addressed  to  them  by  the 

Queensland  Commissioner  of  Taxes,  together  with  copies  of  any 

t«plie>,  ao  that  the  Aaaociatioa  might  b«  fully  seized  of  tha  position. 


Catalogue 
Duty. 


Tlie  "  Mego-Meter  "  Insulation  Testing  Set. 

This  instrument  is  similar  in  construction  to  other  testing  sets 
already  on  the  market,  inasmuch  as  it  consists  of  a  generator 
capable  of  generating  direct  current,  which  is  used  in  combination 
with  an  indicating  instrument,  on  the  dial  of  which  the  insulation 
resistance  is  read  directly  in  megohms  in  the  usual  way.  It  is 
exceptionally  simple  in  use,  very  easy  running,  and  has  the  great 
advantage  of  being  comparatively  very  light,  weighing  only  11  lb. 
The    instrument   is  made   for    two    maximum    testing    voltages 


Fiu.  1. — "  Mego-Meter  "  Insulatiox  Testing  Set. 

namely,  240  volts  and  480  volts.  With  the  480-volt  instrument 
tests  can  also  be  made  at  240  volts,  and  similarly  with  the  240-yolt 
instrument  at  either  240  or  12c»  volts,  four  terminals  being  provided 
for  this  purpose. 

The  instrument  can  also  be  used  as  a  voltmeter  for  testing  the 
voltage  of  an  installation,  or  for  making  tests  on  a  D.c.  installation, 
which  is  carrying  current,  by  making  use  of  the  voltage  of  the 
system  itself  in  place  of  that  given  by  the  generator  contained  in 
the  apparatus. 

This  device  has  been  put  on  the  market  by  the  Electbical 
EXGiNSEBixo  AND  EQUIPMENT  Co..  LTD..  109-111,  Ne\v  Oxford 
Street,  London,  W.C,  and  we  understand  that  it  is  beiuir  taken  up 
very  extensively. 

New  G.E.C.  Instruments. 

Several  new  instruments  have  been  included  by  the  General 
Electric  Co.,  Ltd..  of  67,  Queen  Victoria  Street,  E.G.,  in  their  list. 
Section  M.  just  issued.  Fig.  2,  p.  416,  shows  their  moving-iron  type 
switchboard  voltmeter,  for  D.c.  and  A.c.  which  is  now  made  in 
three  sizes,  and  for  a  great  variety  of  ranges  ;  this  is  now  fixed 
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with  a  central  st<'m  instead  of  threo  screws.  Air  dashpots  are  used 
to  make  the  movement  dead-beat.  Fip.  3,  on  the  other  hand,  shows 
a  portable  movinjr-coil  n.c.  instrument,  which  is  made  for  one  to 


Fig.  2.— G.E.C.  "Aperiodic     Yoltmeteb,  Type  C. 


three  ranges  in  one,  and  for  a  great  variety  of  ranges.  The 
"  Salford  "  standard  portable  DC.  testing  set  is  illustrated  in  fig.  4  ; 
this  combines  a  voltmeter  with  five  ranges  and  an  ammeter,  also 
with    five  ranges,    of    the    moving-coil    type,    with    four    shunts 


Multiple-Switch  Motor  Starters  for  Large  D.C.  Motors. 

The  Electrical  Apparatits  Co.,  Ltd.,  of  Vauxhall  Works, 
South  Lambeth  Road,  S.E.,  have  recently  introduced  a  multiple 
switch  motor  starter,  in  which  all  the  switches  are  interlocked  so 
that  they  can  only  be  closed  in  the  proper  order. 

The  first  switch  is  different  from  the  others,  being  a  circuit- 
breaker  and  having  special  renewable  carbon  arcing  tips.  It  is 
fitted  with  no-volt  and  overload  releases,  and  cannot  be  closed  unless 
all  the  other  switches  are  open.  The  closing  of  it.  however,  does 
not  put  the  current  through  the  motor  at  all.  This  is  only  effected 
when  the  next  lever,  which  is  of  the  knife-switch  type,  is  put  in, 
consequently  if  an  overload  exists  at  this  moment,  the  first  lever  or 
circuit-breaker  will  open,  and  having  done  so,  it  cannot  be  closed 
unless  the  knife  switch  is  first  opened.  The  arrangement  is  thus 
completely  fool-proof. 

The  starters  can  be  fitted  with  semi-enclosing  or  completely 
enclosing  covers  for  the  switch  fronts  if  desired.  We  illustrate  in 
fig.  5  a  starter  without  cover. 

Cinematograph  Resistance. 

A  new  type  of  stand-oy  cinematograph  resistance  has  been  intro- 
duced by  Mf.ssrs.  Austin  Walters  «k  Son,  of  57,  Lower  Mosley 
Street,  Manchester,  which  we  illustrate  herewith  (fig.  6),  This 
shows  a  bank  of  five  1.5-ampere  sections  so  arranged  that  by  means 
of  knife  switches  a  current  up  to  75  amperes  can  be  obtained. 

The  first  switch  gives  a  starting  current  of  30  amperes,  the 
second  45,  the  third  60,  and  the  last  75  amperes,  so  that  when  all 
the  switches  are  in,  a  15-ampere  current  passes  through  each  section. 

The  switches  can  either  be  arranged  on  the  frame,  as  illustrated, 
or  on  separate  brackets  to  fix  in  the  operator's  box,  and  the  cables 


Fig.  3— G.E.C,  Portable 
Moving-Coil  Ammeter. 


Fig.  5.— E.A.C.  Multiple-Switch  Motor  Starter. 


carried  in  the  cover  of  the  case,  and  covered  with  a  hinged  lid. 
The  complete  set,  capable  of  reading  up  to  600  amperes  and  600 
volts,    weighs    16    lb.      Mention    should    also    be    made    of    the 


Fig.  4.— "Salford"  Portable  d.c.  Testing  Set. 

"Sumpner"   A.c.   wattmeters,   Aron   meters   taking   up    to    5,000 
amperes,  &c. 


Fig.  6.— Walters  Cinematograph  Resistance. 

run  back  to  the  resistance,  which  can  be  put  in  any  convenient 
place.  The  slates  are  all  bushed  and  mica-insulated,  and  non- 
corrosive  resistance  wire  is  used  throughout. 
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Vickern  "  D.C.  Motor  Control  Panel. 


Amonerfit  other  new  types  of  HwitchKear.  the  Elkcthic  and 
Ordnanck  Acckssoriks  Co.,  Ltd..  are  introducing'  the  standard 
motor  control  panel  shown  in  the  accompaiiyinj;  illustration,  with 
the  lid  open.  In  this,  as  in  th«;ir  other  control ler.-i,  the  units  are  of 
wire  wound  upon  porcelain  bobbins,  beiner  therefore  incombustible, 
and  they  are  so  mounted  in  the  case  that  they  can  be  readily 
renewed  if  necessary.  The  contact  maker  is  constructed  on  the 
same  principle  as  the;  brushes  of  a  motor — namely,  it  consists  of  a 
brass  brush,  which  is  kept  in  contact  with  the  studs  by  means  of 
a  coil  sprinj;  beariner  on  a  cross  piece,  so  that  althougrh  the  brushes 
and  contacts  may  wear,  the  same  even  pressure  is  maintained 
throuf^hout  the  life  of  a  brush.  Up  to  50  amperes,  stud  contacts 
are  fitted,  and  aVjove  this  current  the  contacts  are  renewable. 

The  motor  control  panel  consists  of  a  starter,  together  with  an 
ironclad  combined  quick-break  lever  switch  and  fuses,  as  illustrated. 
The  switch  is  essentially  suitable  for  industrial  use,  owinj;  to  its 
substantial  construction  and  fool-proof  features.  The  fuses  are 
mounted  between  the  switch  blade.*,  so  that  when  in  the  'ofiF" 
position  they  are  entirely  dead,  and  can  be  renewed  without 
danger  of  shock  ;  also  the  cover  of  the  switch  can  only  be  opened 
when  the  switch  is  in  the  "off  '  position. 

A  combined  motor  starter  and  shunt  speed  regulator  is  'con- 
structed on  similar  lines  to  the  standard  starters,  with  the  addition 
of  a  "number  of  shunt  regulating  contacts.  Two  arms  are  provided, 
one  for  starting  up,  and  the  other  for  regulating.  The  regulating 
arm  is  provided  with  a  handle,  so  that  in  starting  up  it  pushes  the 


Fig. 


"VicKERs"  Standard  CoNTiiOL  Panel. 


starting  arm  before  it,  and  when  in  the  "  on '"  position  the  starting 
arm  is  held  in  place  by  the  no-volt  coil,  when  the  regulating 
resistance  can  be  cut  out  as  desired.  With  this  combined  starter 
and  regulator  the  field  is  connected  directly  across  the  mains  until 
all  the  starting  resistance  is  cut  out,  so  that  it  is  impossible  to  start 
the  motor  with  a  weak  field.  An  ample  number  of  regulating 
contacts  is  provided,  allowing  of  100  per  cent,  increase  in  speed, 
the  number  of  contacts  varying  from  I'J  to  30,  according  to  the  size 


The  "Field  Plug." 

Messrs.  Feld  Bros.  &  Co.,  Ltd.,  of  25,  Budge  Row,  E.G.,  have 
introduced  a  new  type  of  wall  plug,  characterised  by  the  use  of  a 
patent  contact.     This  is  shown  in  section  in  fig.  8.     It  will  be  seen 


Fk;.  '.I. — Part-^  or  Sockkt   and  Plcg. 

a  good  metallic  contact.     The  parts  of  a  two-pin  plug  and  socket 
to  carry  8-10  amperes  are  shown  in  fig.  '■>. 


THE  NEW  FRENCH  TELEPHONE  CABLE. 


The  accompanying  drawing  shows  the  details  of  construction  of 
the  new  telephone  cable  recently  laid  between  AbbotsclLff  and 
Cape  Gris-Xez  by  the  Telegraph  Construction  and  Maintenance  Co., 
Ltd..  on  behalf  of  the  French  Administration  of  PosLs  and  Tele- 
graphs. 

It  will  be  seen  from  the  diagrams  that  tne  cable  is  of  the  con- 
tinuously loaded  type,  and  it  is  therefo-eof  .special  interest,  because 
it  enables  a  direct  comparison  to  be  made  with  the  Pupin  coil-loaded 
cable  laid  between  the  same  points  to  the  order  of  the  British  Post 
OflBce.  It  is  claimed  for  this  type  that  it  has  none  of  the  mechanical 
objections   that  are  inherent  in  the  coil-loadtd  type.     In  external 


CC^t'   roMOur^c* 


'  i.fc.-r*^  Gt/rr*  Pr»C' 


Details  ok  Continuously-Loaded  Telephone  Cable. 


appearance  and  in  general  cable  construction  it  is  identical  with 
ordinary  submarine  cables,  and  therefore  presents  no  increased  diffi- 
culty either  in  laying,  picking  up,  or  in  repairs. 

The  copper  conductor,  which  weighs  800  lb.  per  nautical  mile, 
consists  of  a  central  copper  wire  surrounded  by  five  copper  tapes 
according  to  the  method  introduced  by  Mr.  VVilloughby  Smith, 
and  the  inductance  loading  is  obtained  by  surrounding  the  con- 
ductor with  a  close  helically- wound  layer  of  Oli'-in.  steel  wire,  the 
whole  being  covered  in  the  usual  way  with  gutta-percha  to  a 
diameter  of  '\V2  in. 

The  cable,  in  all  its  stages  of  manufacture,  was  submitted  to 
rigorous  tests  by  the  technical  representative  of  the  French 
Administration,  and  was  found  to  have  successfully  met  all  the 
requirements  of  the  specification.  The  attenuation  constants  as 
measured  after  submersion  and  at  a  frequency  of  1,000  alternations 
per  second  were  found  to  be  "00996  and  "00987  per  loop  kilometre  for 
the  two  circuits  respectively. 


LEGAL, 
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Fig.  8.— Section  op  Contact  of  "Field  Plug." 


that,  besides  the  sleeve,  there  is  a  central  pin,  and  the  pins  of  the 
plug  are  bored  and  turned  so  as  to  fit  both  inside  and  out,  ensuring 


The  Northern  Light,  Power  and  Coal  Co. 

On  the  8th  inst.,  Mr.  Justice  Eve,  sitting  in  the  Chancery  Division, 
had  before  him  a  motion  in  connection  with  the  action  Shrimpton 
r.  the  Northern  Light,  Power  and  Coal  Co. 

Mr.  Gore  Brown,  K.C,  appearing  for  Mr.  Shrimpton,  whose 
address  is  46,  Queen  Victoria  Street,  London,  said  the  defendant 
company's  head  oflice  was  in  Ottawa,  Canada,  and  its  London 
premises  in  Moorgate  Street.  The  motion  was  for  an  injunction 
to  restrain  the  company  from  acting  on  the  terms  of  a  resolution 
passed  at  a  nieeting  of  debenture-holders  in  August,  19II.  The 
terms  of  the  resolution  in  question  wore  that  the  company  should 
be  empowered  to  issue  $1,000,000  of  prior  lien  bonds.  Those  bones 
would  be  in  priority  to  the  first  mortgage  .")  per  cent,  gold  twnd.*, 
which  were  issued  at  the  formation  of  the  company.  The  plaintiff's 
reason  for  asking  for  the  injunction  was  that  the  resolution  was 
passed  by  debenture-holders  at  a  time  when  they  were  under  a  mis- 
apprehension, because  of  alleged  substantial  untrue  representations 
of  existing  facts  that  were  made  at  the  moeting  by  the  chairman 
of  directors.  Before  going  further,  he  would  explain  how  that 
suggested  representation  arose.     According  to  the  prospectus  of  the 
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company,  an  axranjfement  had  been  made  with  Messrs.  Fuller  and 
Treadwell,  the  promoters  of  a  company  called  the  Klondyke  White 
Channel  Gold  and  Gravel  Mining-  Co.,  that  they  would  take  from 
the  Northern  Ligfht  Co.  a  considerable  quantity  of  electric  power. 
At  the  meotingr  of  debenture-holders,  continued  counsel,  it  was 
explained  that  the  Klondyke  Co.  had  not  carried  out  that  contract, 
and  the  revenue  of  the  company  had,  therefore,  not  come  up  to 
expectations.  The  contract,  however,  was  enforceable  agfainst  the 
Klondyke  Co.  and  Messrs.  Fuller  &  Treadwell,  and  it  was  proposed 
that  action  should  be  taken.  It  was  upon  that  representation,  and 
a  statement  that  a  sum  of  £(>  1,000  would  be  claimed,  that  the 
debenture-holders  passed  the  resolution,  althougfh  Mr.  Shrimpton 
voted  against  it.  It  had  since  been  ascertained  that  the  Klondyke 
Co.  never  executed  that  contract.  At  the  meeting:  the  question  was 
asked  whether  Fuller  and  Treadwell  were  men  who  could  pay  if  the 
action  agrainst  them  was  successful,  and  the  chairman.  Sir  Godfrey 
Longfdon,  replied  in  the  affirmative. 

Mk.  p.  0.  Lawrence,  K.C.  (for  the  company)  :  Not  one  of  those 
present  at  the  meeting  was  opposed  to  the  resolution. 

After  hearing  the  matter  further,  his  Lordship  delivered  his 
judgment,  and  said  that  he  could  not  grant  the  injunction  asked 
for.  The  motion  was  a  strange  one,  for,  although  the  plaintiff 
purported  to  be  acting  for  the  whole  of  the  debenture-holders, 
nobody  but  himself  had  come  forward  to  say  that  he  was  misled 
by  the  alleged  misrepresentation.  He  came  to  the  conclusion,  too, 
that  there  was  no  evidence  of  an  untrue  representation  by  the 
chairman  at  the  meeting,  for  there  was  no  doubt  that  that  gentle- 
man stated  at  the  time  what  were  the  facts,  for  there  was  an 
action  pending  against  the  Klondyke  Co.,  and  the  company 
believed  they  had  a  good  claim  on  the  contract.  Therefore,  the 
motion  would  be  dismissed,  with  costs  to  the  defendant  company. 


UXDERGROUND   ELECTRIC   RAILWAYS   CO.   AND   OMNIBUSES. 

In  the  Chancery  Division,  on  the  9th  inst.,  Mr.  Justice  Warrington 
heard  the  petition  of  the  Underground  Electric  Railways  Co.,  Ltd., 
for  the  confirmation  by  the  Court  of  a  proposed  alteration  of  the 
company's  memorandum  and  articles  of  association,  which  had 
been  unanimously  passed  at  the  meetings  of  the  company. 

Mr.  Clauson,  K.C,  said  the  alteration  would  enable  the  company 
to  carry  on  the  business  of  proprietors,  manufacturers  and  dealers 
in  omnibuses,  cabs,  and  public  and  private  conveyances  and  vehicles 
of  every  description,  whether  controlled  or  drawn  by  steam,  gas, 
oil,  electricity  or  other  mechanical  power,  or  by  animal  traction  ; 
and  of  general  carriers,  railway  and  forwarding  agents,  &c.  ;  and 
to  acquire,  by  purchase  or  otherwise,  controlling  or  other  interests 
in  any  stocks,  shares  or  securities  of  any  company  carrying  on  any 
such  business. 

His  Lordship  sanctioned  the  alteration  as  proposed. 


Fraudflent  Use  of  Electricity. 

At  Chester-le-Street  Police  Court,  Co.  Durham,  on  6th  inst.,  John 
Johnson,  an  electrician,  of  Birtley,  was  summoned  for  having 
fraudulently  used  electricity  belonging  to  the  County  of  Durham 
Electric  Distribution  Co.  between  October  8th  and  18th  last.  Mr. 
W-  S-  Burton  prosecuted  on  behalf  of  the  company. 

The  evidence  was  to  the  effect  that  in  Morris  Street,  where  the 
defendant  lives,  there  are  17  houses  supplied  with  electricity 
through  one  meter.  Each  house  was  charged  a  flat  rate  of  (id.  per 
week  in  summer  and  iid.  per  week  in  winter,  and  limited  to  seven 
8-c.P.  lamps  and  one  16-c.P.  lamp,  a  total  of  72  C.P.  It  was 
discovered  that  more  electricity  was  passing  through  the  meter 
than  should  have  done.  It  was  therefore  changed  and  a  new  one 
put  in.  The  old  one  was  tested  and  was  found  correct,  and  inquiries 
were  therefore  made.  On  October  lith  it  was  discovered  that  the 
defendant  was  working  in  a  shed  in  the  yard  of  the  house  which 
he  occupied  with  his  mother,  and  there  was  an  electric  light 
burning  there.  On  October  17  th  three  of  the  company's  oflBcials 
went  there,  and  found  that  a  connection  had  been  made  from  the 
scullery  to  the  shed,  that  there  were  three  32-c.p.  lamps  in  use  and 
apparatus  for  obtaining  electric  power  and  the  charging  of 
accumulators.  These,  however,  were  not  in  use.  It  was  found 
that,  in  addition  to  the  lamps  in  the  shed,  there  were  also  lamps 
burning  in  the  scullery  and.  kitchen.  The  defendant  admitted  to 
one  of  the  officials  that  he  had  made  a  mistake,  and  that  it  would 
not  occur  again. 

.Tohnson  pleaded  "not  guilty"  to  the  Bench,  and  said  that  while 
the  lamps  in  the  shed  were  burning  there  were  no  lights  in  the 
house.     He  did  not  know  that  he  was  acting  contrary  to  the  law. 

In  consideration  that  this  was  the  first  case  of  the  kind  taken  in 
the  district  under  the  company's  Order  of  1895,  it  was  decided  to 
treat  the  defendant  leniently,  and  he  was  fined  £3  and  £1  lis.  6d. 
costs. 

A  charge  against  the  defendant's  mother,  Elizabeth  A.  Johnson, 
who  was  a  party  to  the  contract  with  the  Distribution  Co..  was 
withdrawn. 


Charge  Against  a  Traveller. 

Before  Judge  Lumley  Smith  at  the  Central  Criminal  Court  last 
week,  Thomas  Brittain  Johnson,  48,  commercial  traveller,  pleaded 
not  guilty  to  an  indictment  charging  him  with  converting  to  his 
own  use  sums  of  money  entrusted  to  him  for  his  employers,  the 
Electrical  Co.,  Ltd.,  122,  Charing  Cross  Road,  London,  W. 

Mr.  Frampton  appeared  for  the  prosecution,  while  the  defendant 
was  represented  by  Mr.  H.  S.  Schultess  Young. 


Mr.  Frampton  explained  that  the  charges  against  the,  defendant 
were  based  on  the  Larceny  Act  of  1901,  and  there  were  five  separate 
conversions  alleged  against  him.  The  defendant  was  engaged  by 
the  Electrical  Co.  on  June  1st  of  last  year  as  their  traveller  in  the 
south-eastern  district  of  London  and  a  portion  of  Kent.  As 
remuneration  the  defendant  was  to  receive  commission  at  the 
rate  of  25  per  cent,  and  it  was  a  condition  of  the  agreement 
under  which  he  was  engaged  that  he  should  remit  all  sums 
received  by  him  for  his  employers  within  24  hours  of  the  money 
being  handed  to  him.  From  time  to  time  the  defendant  obtained 
orders  for  goods,  and  was  paid  his  commission.  Last  December  the 
defendant's  employment  was  determined  by  the  Electrical  Co.,  and 
when  inquiries  were  made  the  subject  matter  of  the  present  charges 
was  brought  to  light.  In  June  of  last  year  the  defendant  brought 
to  the  prosecutors  an  order  from  a  firm  carrying  on  businees  in 
Penge.  The  goods  in  question  were  delivered,  but  the  company  had 
never  been  paid  for  them.  The  defendant,  however,  had  received 
the  sum  of  £6  19s.  7d.  in  payment  for  the  goods,  and  had  never 
accounted  for  the  money.  On  June  28th  he  received  an  order  from 
a  Penge  tailor ;  the  goods  were  delivered,  and  the  defendant 
arranged  to  have  a  suit  of  clothes  from  the  tailor  in  part  payment. 
The  clothes  cost  £i,  and  a  cheqvie  for  the  balance  of  the  account, 
amounting  to  £2  15s.,  was  given  to  the  defendant,  which  he  kept. 
He  also  received  £6  17s.  6d.  from  a  firm  of  estate  agents  at  Penge 
for  goods  supplied,  but  none  of  the  money  ever  reached  his 
employers.  In  another  instance  the  defendant  sold  goods  to  a 
tailor,  and  in  part  payment  had  a  costume  made  for  his  wife,  the 
difference  being  paid  to  him  in  cash  ;  none  of  that  money  ever 
reached  his  employers.  When  arrested,  the  defendant  said  he  must 
admit  owing  the  prosecutors  some  money,  and  all  they  could  do 
was  to  sue  him  for  it. 

For  the  defence  it  was  argued  that  the  matter  was  one  that 
should  have  been  dealt  with  in  a  civil  court,  and  the  defendant 
should  have  been  sued  for  any  amount  that  was  due  to  the 
prosecutors. 

The  jury  returned  a  verdict  of  not  guilty,  and  the  defendant  was 
discharged. 


Urban  Electric  Supply  Co.,  Ltd. 

Mr.  Justice  Neville,  sitting  on  Tuesday  last  for  the  disposal  of 
company  business,  had  before  him  a  petition  by  this  company  for 
tlie  reduction  of  its  capital.  The  matter  has  already  been  referred 
to  in  our  "City  Notes." 

There   was   no   opposition,    and    his    Lords;hip    sanctioned    the 
reduction  as  proposed. 


United  Lighting  and  Maintenance  Co.,  Ltd.,  r. 
Wm.  Liesegang. 

In  the  High  Courts,  on  Tuesday  last,  the  Official  Referee,  Me.  Muir 
Mackenzie,  gave  judgment  for  a  sum  of  £478  8s.  9d.  in  favour  of 
the  plaintiff,  against  defendant,  trading  as  Liesegang  &  Kosch,  of 
Magdeburg,  Germany,  in  respect  of  a  contract  for  the  supply  of 
electric  lamps. 

It  appeared  that  defendants  agreed  to  supply  plaintiffs  with 
50,000  electric  lamps,  but  failed  in  their  deliveries,  with  the  result 
that  plaintiffs  claimed  the  above  sum  as  loss  of  profit  and  extra 
expense  for  having  to  buy  on  the  market  to  supply  customers. 

No  appearance  was  put  in  for  the  defendants. 


Action  Against  a  Lajipmaker. 

In  the  Chancery  Division,  on  March  11th,  Mr.  Justice  Swinfen 
Eady  gave  judgment  for  the  plaintiff  in  an  action  by  the  Public 
Trustee  (for  the  beneficiaries  under  the'will  of  one  Frank  Griffiths) 
against  Mr.  Ernest  Bohm,  electric  lamp-maker  and  general 
electrician,  asking  for  an  injunction  to  restrain  defendant  from 
committing  a  breach  of  a  covenant  under  which  he  was  the  lessee 
of  No.  45,  Hillmarten  Road,  Holloway.  Plaintiff  complained  that 
the  lease  of  the  house  in  question  was  granted  to  defendant  on  one 
condition,  among  others,  that  it  should  be  used  as  a  private 
dwelling-house  only,  but,  in  breach  of  that  covenant,  defendant 
had  carried  on  the  manufacture  and  sale  there  of  electric  lamps. 

In  his  defence,  Mr.  Bohm  denied  that  hi?  acts  amounted  to  a 
breach  of  the  covenant  of  his  lease,  inasmuch  as  he  had  only 
carried  out  experiments  in  connection  with  his  electrical  business 
in  the  cellar  of  No.  45,  Hillmarten  Road  ;  his  business  was  really 
carried  on  at  a  workshop  in  St.  George's  Road. 

Having  heard  evidence  on  both  sides,  however,  his  Lordship 
granted  the  injunction  asked  for. 


The  Manchester    Electro-Haniionic    Society. — The 

first  smoking  concert  will  be  held  on  Friday  evening,  22nd  inst., 
at  7  o'clock,  in  the  3Iarble  Hall,  Albion  Hotel,  Manchester,  at  which 
the  president,  Mr.  S.  L.  Pearce,  will  take  the  chair.  An  excellent 
programme  has  been  arranged  by  the  musical  director,  Mr.  W.  J. 
Smith,  and  we  are  asked  to  state  that  the  committee  will  be  very 
pleased  to  see  as  many  gentlemen  present  as  possible.  Tickets, 
admitting  two  gentlemen,  may  be  obtained  from  the  Hon.  Secretary, 
24,  Brazennose  Street,  Manchester,  or  from  anv  member  of  the 
committee. 
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BUSINESS  NOTES. 


Private    Arranffeinent. —  A  private    meeting   of   the 

creditors   of  D.  W.    A.    Rorp:rts.    trading  as  D.    Roberts   k.   Co., 
Station  Street  and  Junction  Road,  Eastbourne,  electrical  engineers, 
convened  by  Mr.  C.  R.  L.  H.  Harvey,  the  larprest  creditor,  was  held 
on  Monday  at  the  Great  Eastern    Hotel,  E.C.     Mr.  Mills,  solicitor 
for  Mr.  Harvey,  explained  that  his  client  held  a  mortpaffe  on  the 
debtor's  lease,  k.c.,  and  a  charge  upon  the  book  debts  in  respect  of 
advances  made  to  the  debtor,  and  on  February  I5th  the  mortprapree 
appointed  Mr.  H  H.  W.  Perkins,  of  Eastbourne,  accountant,  receiver 
under  the  mortgrasre.     The  object  of  the  meeting  was  to  receive  a 
report  and  statement  of  affairs  from  Mr.  Perkins,  and  to  consider 
a  scheme  providinj?  for  the  payment  of  the  debtor's  liabilities,  and 
allowint"-  him  to  continue  the  business.     Mr.  Perkins  submitted  a 
statement  of  account  showing  a  surplus  over  liabilities  of  £190. 
He  said  that  the  debtor  commenced  business  in  small  premises  in 
Station  Street  in  1904,  having  previously  been  engineer-in-charge 
of  the  Eastbourne  Electric  Lighting  Works.     He  started  without 
capital,    and,   therefore,    had   been    handicapped    throughout    his 
career,  and  on  various  occasions  he  had  borrowed  money  from  Mr. 
Harvey,  which  had  been  repaid  with  the  exception  of  £200,  which 
was  secured  by  a  mortgage  dated  September,  1908,  and  a  loan  of 
£70  from  the  same  gentleman.     The  business,  which  began  in  a 
small   way,   had   been    progressive    and   prosperous,    the   trading 
amount  for   1911  showing  a  turnover  of  £4,828,  a  gross  profit  of 
£1,071,  and  a  net  profit  of  £.506.     The  premises  in  Station  Street 
are  held  on  a  lease  upon  which  Mr.  Harvey  holds  a  mortgage,  and 
the  Junction  Road  garage  was  held  under  an  agreement  for  a  lease. 
Each  of  these  premises  is  in  a  desirable  situation,  and  consequently 
both  leases  are   of   considerable    value.     They  had   not,  however, 
"been  valued,   and   did   not    appear   in    the   statement   of    affairs. 
Four    writs    had     been   issued,    and   the   largest    trade    creditor 
was    in    a     position    to     issue    execution.      There      was     also 
claims  for  rent,  rates,  kc,  which  had  to  be  met  at  once.     The  debtor 
has  been  appointed  electrical   expert  to  the  Devonshire  Park  Co., 
Eastbourne,  from  which  he  received  £3  a  week  besides  a  profit  on 
the  sale  of  sundries.     Mr.  Perkins  stated  that  the  debtor  had  un- 
doubtedly good  prospects   if  given  time  to  free  himself  from  the 
pressure  caused  by  shortness  of  capital.     Mr.  Mills  suggested  that 
the  business  should  be  continued  by  the  debtor  in  the  usual  way,  at 
a  salary,  and  subject  to  the  supervision  of  a  trustee  to  be  appointed 
on  behalf  of  the  creditors.     Mr.  E.  Hawkins,  C.A.,  having  gone  into 
the  position  on  behalf  of  the  largest  creditors,  recommended  the 
acceptance  of  the  proposal,  and  calculated  that  under  it  the  creditors 
would  get  about  10s.  in  the  £  in  six  months,  and  the  balance  in  the 
future.    There  was   a  lengthy  discussion,  and   eventually  it   was 
resolved  to  take  a  deed  of  assignment,  subject  to  Mr.  Harvey  giving 
up  his  security,  the  trustees  to  have  power,  on  the   instructions  of 
the  committee  of  inspection,  to  sell  the  business  as  a  going  concern 
or  to  wind  it  up,  whichever  they  thought  fit.     Mr.  H.  H.  Perkins, 
accountant,  of  Eastbourne,  and  Mr.  E.  H.  Hawkins,  of  Charterhouse 
Square,  B.C.,  were  appointed  joint  trustees  with  a  committee  of 
inspection.     The  following  are  creditors  : — 


Anglo-American  Oil  Co.  . . 

..    £182 

Eastbourne  Corporation 

£21 

Bast  London  Rubber  Co. 

90 

Avon  Rubber  Co 

56 

Harvey,  C.  R.  L.  E. 

68 

Lanchester  Motor  Co.   . . 

40 

Bransom,  Kent  &  Co. 

45 

Phleumatio,  Ltd 

35 

Soddy,  R  J 

90 

Swires           

65 

General  Electric  Co. 

29 

City  Ignition  Co 

21 

Prices   Advance. — Mr.   G.   Braulik  announces  that 

owing  to  the  recent  advance  in  the  cost  of  platinum  and  the  large 
increase  in  cost  of  all  raw  materials,  prices  of  bells,  buzzers, 
relays,  kc,  listed  in  his  Section  "  B  "  bell  catalogue,  have  been 
advanced.  Prices  of  indicators,  brass  pushes  and  other  lines  have 
also  been  advanced  by  10  per  cent. 

Preventing:   Vibration. — Amongst    recent    orders    to 

insulate  foundations  against  vibration,  the  Korkunu  Co.  have 
received  the  following  : — 

Belfast.— Tvjo  120-h.p.  Diesel  engines. 

Sheffield.— One  300-h.p.  Hornsby  Stockport  gas  engine. 

South  Shields. — Picture  Palace,  one  petrol-generator  set. 

British  Museum  Station,— B.T.-H.  motor  and  Sirocco  fan  for  Ozonair  plant. 

"  Metroflam  "  Arc  Lamps. — In  our  "  Contracts  Closed  " 

last  week  it  was  stated  that  the  Glasgow  Corporation  had  accepted  the 
offer  of  Messrs.  Johnson  &  Phillips,  Ltd.,  for  30  flame  lamps.  We 
now  learn  that  the  order  received  by  the  firm  is  for  48  'Metro- 
flam  "  magazine  flame  lamps,  having  a  specified  duration  of 
120 hours.  This  makes  a  total  of  248  "Metroflam"  lamps  for  the 
Glasgow  street  lighting.  The  following  is  a  list  of  some  important 
orders  booked  by  the  firm  recently  for  these  lamps  : — 

Blackpool  Corporation,  154  Umps ;  Great  Central  Railway  (Immingham 
Dock),  200  lamps;  Croydon  Corporation,  58  lamps  ;  Hawthorn,  Leslie  &  Co., 
Ltd.,  66  lamps  ;  Newcastle  Corporation  Tramways,  22  lamps  ;  Palmer's  Ship- 
building &  Iron  Co.,  Ltd.,  60  lamps  j  Charing  Cross,  Wesl  End  and  City  Elec- 
tricity Supply  Co.,  Ltd.,  150  lamps. 

Bankruptcy   Proceedings. — E.  D.  Hawker  and  A.  S, 

Finch,  lately  carrying  on  business  as  the  British  Accessories  Co., 
at  119,  Pentonville  Road,  N. — A  sitting  of  the  London  Bankruptcy 
Court  was  held  on  Wednesday,  March  (ith,  for  this  public  examina- 
tion. The  accounts  showed  debts  £517,  and  assets  valued  at  £71. 
It  appeared  from  the  evidence  of  the  debtors  that  they  commenced 
business  in  November,  1910,  with  £100  capital  as  electrical  manu- 
facturers, and  traded  until  last  October,  when,  being  without  work- 
ing capital,  they  abandoned  the  business.  In  February,  1911,  they 
purchased  the  patent  rights  for  this  country  in  an   advertising 


device  called  the  "  Albright  Sign,'  together  with  the  (goodwill 
stock,  kc,  of  a  businese  in  connection  therewith,  and  afterwards 
exploited  the  device  in  conjunction  with  their  other  buaineae.  The 
failure  was  attributed  to  la<;k  of  capital,  Iohk  in  trading,  and  to  low 
on  the  purchase  of  the  sign  business.  Thfi  examination  wa-;  con- 
cluded. 

British    Trade    with    .Japan.  —  Thk  Far  Eastern 

AnvEHTi.siNG  Agency,  Ltd.,  of  Craven  House,  Kin^way,  are 
preparing  for  circulation  in  Japan,  where  their  hea^l  offices  are 
situated,  a  "Buyers'  Guide  "  in  the  Japam^se  language,  entitled  the 
"Japanese  Register  of  Britiflh  Trades."  A  special  feature  will  be 
a  classified  index  of  manufacturers  and  eiijorter^.  They  invite 
firms  of  standing  in  Great  Britain  to  send  in  entries  without  delay, 
as  the  compilation  is  now  near  to  completion. 

Thermit  Welding. — Me8.sr.s.  Thermit,  Ltd.,  London, 

have  received  the  order  for  the  welding  of  the  joints  on  the  Belfast 
City  Tramway  extensions,  amounting  to  about  7  miles  double  track. 
They  have  also  orders  in  hand  for  welding  at  the  following,  among 
other  places : — Blackpool,  Bradford,  Bristol,  Liverpool,  Manchester. 
Newcastle-on-Tyne,  Sheffield,  Rotherham.  Southampton,  West 
Hartlepool,  Southend. 

Book  \otices. — "■  Jovmnl  of  the  Institution  of  Electric'sl 
Engineers."  February,  1912.  London  :  E.  A:  F.  X.  Spon,  Ltd. 
Price  5s.  net. — The  issue  for  February  contains  the  following 
papers :  Chairmen's  Addresses  at  Manchester.  Dublin.  .Scottish. 
Yorkshire  and  Newcastle  Local  Sections  ;  High-Voltage  Trans- 
mission, by  W.  T.  Taylor  ;  The  Mechanical  Design  of  Direct-current 
Turbo-Generators,  by  R.  Roberts  ;  National  and  International 
Standards  for  Electrical  Machinery,  by  Dr.  R.  Pohl  ;  Small 
Electricity  Supply  Undertakings,  by  P.  A.  Spalding  ;  The  Mutual 
Attractions  or  Repulsions  of  Two  Electrified  Spherical  Conductors, 
by  Dr.  A.  Russell  ;  Total  Loss  and  Hysteresis  of  Magnetic  Sheet 
Materials,  by  A.  C.  Campbell.  H.  C.  Booth,  and  D.  W.  Dye. 

"Applied  Science."  Vol.  V,  No.  4.  February,  1912.'  Toronto: 
University  Engineering  Society. 

"Memoirs  of  the  College  of  Science  and  Engineering."  Vol.  III. 
Nos.  7  and  8.     January,  1912.     Kyoto,  Japan  :  Imperial  University. 

"The  School  of  Mines  Quarterly."  Vol.  XXXIII,  No.  2. 
January,  1912.     New  York  :  Columbia  University.     Price  50c. 

"  Storage  Batteries."  By  Harry  W.  Morse.  London  :  Macmillan 
and  Co.     Price  6s.  6d.  net. 

"  Science  Abstracts."  Sections  A  and  B.  Vol.  XV,  Part  2. 
February  26th,  1912.  London  :  E.  i:  F.  N.  Spon,  Ltd.  Price 
Is.  6d.  net. 

''Proceedings  of  the  American  Society  of  Civil  Engineers."  Vol. 
XXXVIII,  No.  2.     February,  1912.     New  York  :  The  Society. 

"Bulletin  of  the  Iowa  State  College  Engineering  Experiment 
Station."  Vol.  IV,  No.  6.  December,  1909.  Ames,  Iowa,  U.S.A.  : 
The  College. 

"  Transactions  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXVIII,  Nos.  1,  2  and  3.  November,  1911. 
and  January  and  March,  1912.  Newcastle-upon-Tyne  ;  The  Insti- 
tution. 

Coal  Strike  Delays. — In  case  any  of  our  country 
readers  should  find  this  copy  of  the  Electbical  Review  coming 
to  hand  a  few  hoilrs  later  than  usual,  will  they  kindly  note  that  it 
is  due  to  curtailment  of  the  railway  service  consequent  upon  the 
continuance  of  the  coal  strike.  The  Great  Northern  Railway  Co. 
have  suspended  the  East  Coast  Scotch  Express  leaving  Kings  Cross 
Station  at  5..">  a.m.,  week  days,  until  further  notice.  Corres- 
pondence for  places  in  England  and  Scotland,  usually  forwarded  by 
this  train,  will  be  sent  by  the  earliest  subsequent  trains  on  the 
same  line  of  railway,  or  by  other  routes,  but  unavoidable  delay  in 
the  delivery  of  all  classes  of  correspondence  will  result  from  the 
suspension  of  the  train  in  question,  and  the  general  curtailment  of 
the  services  on  the  various  lines  of  railway. 

The  British  Westinohouse  Electric  and  MANrFACTCRixo 
Co.,  Ltd.,  issued  a  notice  to  their  customers,  dated  March  1st,  to 
the  effect  that  in  view  of  the  general  coal  strike  they  were  unable 
to  depend  on  the  supply  of  material  necessary  to  enable  them  to 
proceed  with  work  in  progress,  and  although  they  had  taken  the 
precaution  to  lay  in,  as  far  as  possible,  a  stci^k  of  supplies  which 
would  help  them  to  some  extent,  it  was  inevitable  that  there  must 
be  delay  in  the  completion  of  a  very  great  many  orders  in  hand. 
Guarantees  and  promises  for  the  delivery  of  apparatus  now  on 
order,  as  also  those  which  might  be  given  in  connection  with  new 
inquiries,  must  be  contingent  on  delays  due  to  the  stiike. 

Mepsrs,  Siemens  Bros.  Dynamo  Works,  Ltd..  have  issued  the 
following  notice  from  Caxton  House.  S.W.,  under  date  March  12th  : 
■'  We  beg  to  advise  you  that  owing  to  the  existing  coal  strike  and 
its  consequences,  we  are  suffering  delays  at  our  Stafford  Works  and 
in  the  receipt  of  raw  materials  and  of  materials  from  our  suppliers 
and  sub-contractors,  which  will  inevitably  delay  the  progress  of  the 
work  now  in  hand.  We  therefore  regret  that  we  are  obliged  to 
give  notice  that  any  promise  or  guarartee  we  have  given  for  com 
pletion  of  our  orders  in  hand,  and  any  given,  or  to  be  given,  in 
connection  with  new  inquiries,  must  be  subject  to  delays  caused  by 
the  strike,  and  that  we  can  tjxke  no  liability  whatever  in  respect 
of  any  loss,  damage  or  injury  caused  thereby.  We  would  ask  in- 
dulgence in  respect  of  these  delays,  the  inconvenience  resulting 
from  which  we  are  doing  our  best  to  mitigate." 

Catalogues  and  Lists. — Messrs.  Andre  Citroex  axd 

Co.,  27,  Queen  Victoria  Street,  London,  KC. — New  edition  of  their 
brochure,  entitled  "  Citroen  Gears  at  Work."  It  contains  a  number 
of  new  illustrations  of  these  gears  working  under  a  great  variety 
of  conditions 
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The  Stxtrtevant  Ekoineekino  Co.,  Ltd.,  147,  Queen  Victoria 
Street.  London,  B.C. — Pamphlet  containing  particulars  of  their 
8niiUl-j>ower  slow-speed  steam  turbines,  notes  on  the  advaniages 
claimed,  and  a  table  of  dimensions,  speeds  and  powers.  Also  a  new 
etlition  of  their  18-pajre  catalojiue  (No.  1,(^21)  of  hiph-pressure 
fans  for  foundry  work.  Electric  high-pressure  fans  are  illustrated 
and  described,  also  air  valves,  countershafts,  and  sheet-steel  air 
piping:. 

Mkssks.  K\stmAN  &  Warke,  241  and  243,  Acton  Vale,  London, 
W. — Catalogfue  of  16  pag^es,  griving:  particulars  of  their  electrically- 
heated  apparatus,  the  system  of  construction,  advantajjes  claimed, 
notes  on  the  loading^s  of  heating-  apparatus,  kc.  The  manufactures, 
in  which  the  firm  has  made  remarkable  headway  since  it  beg^an 
experimental  work  on  electric  irons  some  eigfht  years  ago,  include 
''Hot-point  ■'  domestic  irons,  laundry  and  factory  irons,  "  Eadisk  " 
cookers  and  hot  plates,  the  "  Belenus "  electric  boiler  recently 
described  in  our  pag-es,  soldering:  irons,  branding  irons  and  muffles, 
and  various  accessories.  We  understand  that  the  branding  irons, 
as  exhibited  at  Olympia  last  autumn  as  an  example  of  the  degree 
of  heat  that  could  safely  be  obtained  with  the  "  Hot-point "  iron, 
have  been  the  subject  of  a  number  of  repeat  orders  from  those  who 
bought  the  irons  during  the  Exhibition  run. 

Messrs.  Perry  &  Grinsell,  Ltd.,  1  and  2,  Leopold  Street, 
Birmingham. — A  24-page  catalogue  of  electric  heating  and  cooking 
apparatus  has  been  issued.  The  manufactures  appearing  and  priced 
in  the  list  comprise  electric  kettles  in  brass,  copper  and  tin, 
porridge  pots,  frying  pans,  food-warmers,  warming  plates,  cooking 
plates,  lar^e  and  small  ovens,  oven  and  e:rill,  electric  irons  and  con- 
vectors.  The  list  is  well  produced,  and  the  front  page  bearing  the 
makers  name  is  perforated  for  removal  by  contractors,  &c. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.G. — New  catalogue  (M  Section,  ninth  edition)  of  about 
50  pages,  containing  illustrated  descriptions  and  tabulated  prices  of 
measuring  instruments,  a  number  of  new  lines  being  included. 
Switchboard  instruments,  portable  instruments,  recorders,  meggers 
and  bridge  meggers,  "  Aron "  meters  and  time-switches,  these  are 
some  of  the  variety  particularised.  Special  attention  is  directed  to 
the  type  "  C  "  moving  iron  aperiodic  instruments,  6-in.  dial  port- 
able instruments,  standard  portable  testing  sets  (the  "  Salford  "). 
and  the  '  Aron "  watt-hour  shunted  clock-type  meter.  Some  of 
these  are  referred  to  in  our  "  New  Devices"  to-day. 

Messrs.  Feld  Bros.  &  Co.,  Ltd.,  25,  Budge  Row,  London, 
E.G. — 24-page  pamphlet  containing  illustrations,  and  with  full 
particulars  of  prices  very  clearly  shown,  of  various  materials  used 
by  contractors  in  electric  light  and  power  installation  work,  motors 
(from  i  to  26  h.p.),  cables  and  flexibles,  "Graetzin"  metal  lamps, 
tantalum'  lamps,  "Sunshine"  flame  arcs,  carbons,  lamp-holders, 
switches,  ceiling  roses,  wall  plugs,  casing,  shades,  Holophane  glass- 
ware, &c.  At  the  new  Polytechnic  in  Regent  Street,  visited  by  the 
King  and  Queen  on  Monday,  the  building  is  fitted  throughout  with 
"  Graetzin  "  metal  lamps  and  Holophane  glass  reflectors  supplied  by 
Messrs.  Feld  Bros.  &  Co. 

Messrs.  Siemens  Bros.,  Dynamo  Works  Co.,  Ltd.,  Tyssen 
Street,  Dalston,  London,  N.E. — Eight-page  price  list  (W.L.,  1.) 
dealing  with  "  Wotan"  pure  drawn  tungsten  wire  lamps,  the  front 
cover  of  which  bears  a  reproduction  in  colour  of  their  "Wotan" 
lamp  poster  now  being  displayed  on  the  London  underground  rail- 
ways. The  pamphlet  contains  illustrations  and  prices  of  all  grades 
of  these  lamps  that  are  now  on  the  market.  Also  a  new  24 -page 
price  list  (D4)  of  Holophane  glass-ware,  including  the  latest 
types  of  reflector  bowls  in  the  "Stiletto"  and  "crystal"  types. 
Several  pages  are  occupied  with  illumination  data  for  electrical 
contractors'  reference.  Among  other  specialities  in  the  list  is 
the  "  Bank  "  unit,  consisting  of  a  "  Stiletto  "  reflector  of  either 
intensive  or  extensive  type,  with  a  green  opal  shade  to  slip 
over  the  exterior  prisms  of  the  Holophane  reflector,  the  whole 
being  supported  by  a  screwless  gallery.  The  fitting  can  be  fixed 
to  any  ordinary  bank  or  counting  house  standard  for  eificient  desk 
illumination.  The  "  Billiard  "  unit,  which  is  also  shown,  consists  of 
a  Holophane  glass  shade  surrounded  by  a  green  conical  cardboard 
shade  surrounding  the  outer  prisms  which  directs  the  light  over 
the  billiard  table. 

The  Silent  Electric  Clock  Co.,  192,  Goswell  Road,  London, 
E.G. — Leaflet  showing  a  view  of  a  corner  of  their  fitting  and  testing 
room,  where  a  number  of  clocks  of  various  sizes  for  the  Home  OflSce 
are  being  tested.  The  master  clock  consists  of  one  of  their  little 
half-seconds  master  movements  fitted  to  a  case  with  12-in.  dial. 

The  Armorduct  Manufacturing  Co.,  Ltd.,  Fa^ringdon 
Avenue,  London,  E.G. — Leaflet  illustrating  in  colour  their  "  Rainbo  " 
colour  changing  electric  lantern  for  cinematograph  theatre  and 
other  advertising  service. 

Bi«f    Typewriter    Contract. — The    Western  Union 

Telegraph  Co.  has  ordered  10,000  typewriters  from  the  Under- 
wood Typewriter  Co.,  delivery  to  be  given  at  the  rate  of  1,000  a 
month. 

For   Sale. — Mes.srs.    G.    N.    Dixon   &   Co.    will,  on 

March  27th  and  28th,  sell  by  auction  at  Trefriw,  North  Wales,  a 
quantity  of  electrical  mining,  ore  dressing  and  contractors'  plant. 
See  our  advertisement  pages  to-day. 

Chloride     Contracts. — The    Chloride    Electrical 

Storage  Co.,  Ltd.,  have  recently  received  an  order  from  the 
Admiralty  for  a  battery -booster  plant  for  H.M.  Dockyard,  Simons 
Bay,  South  Africa.  An  Entz  booster  and  Chloride  battery  was 
recently  installed  at  the  Leith  Docks,  and  a  somewhat  similar  plant 
was  shipped  to  Egypt  for  the  Soudan  Government  Railways.  The 
company  are  just  completing  the  erection  of  a  battery  of  2IW  cells 
for  thj  Wolverhampton  Corporation,  with  a  capacity  of  7,000 
ampere-hours  at  the  three-hour  rate. 


Trade  Announcements. — Messrs.  Scholey  &.  Co.,  Ltd., 

of  151,  Queen  Victoria  Street,  E.G.,  have  appointed  Mr.  C.  W. 
Fairweather,  jun.,  of  Cathedral  Buildings,  Dean  Street,  Newcastle- 
on-Tyne,  to  be  their  representative  for  the  Newcastle  district. 

Messrs.  Engineering  and  Arc  Lamps,  Ltd.,  announce  that 
their  Chingford  Works  being  inadequate  to  cope  with  the  demand 
for  Beacon  flame  lamps  and  other  specialities,  their  St.  Alban'a 
Works  have  been  extended  and  further  equipped  with  up-to-date 
tools  ;  the  manufacture  of  Gilbert  and  Davy  arc  lamps  will  now  be 
carried  on  solely  at  Sphere  Engineering  Works,  St.  Albans,  Herts, 
and  all  communications  should  be  addressed  there. 

Messrs.  Da\id  Brown  &:  Sons  (Hfd.),  Ltd.,  of  Park  Works, 
Lockwood,  Huddersfield,  announce  that  arrangements  have  been 
made  for  the  reconstruction  of  their  business  by  the  formation  of 
a  new  company,  bearing  the  same  name  as  the  existing  company, 
but  with  a  largely  increased  capital,  in  order  to  cope  with  increasing 
trade.  Part  of  the  capital  has  been  offered  to  the  public  and  has 
been  fully  subscribed.  The  existing  company  will  be  wound  up 
voluntarily  (the  liquidator  being  the  secretary,  Mr.  T.  E.  Whiteley), 
and  all  the  assets  will  be  transferred  to  the  new  company.  All 
accounts  incurred  since  September  30th  last  will  be  received  and 
paid  by  the  new  company.  The  business  will  be  continued  under 
the  same  management.  « 

The  Langdon-Davies  Motor  Co.,  of  Southwark  Works, 
Deverell  Street,  S.E.,  have  acquired  the  whole  of  the  assets  and 
goodwill  of  the  Langdon-Davies  Motor  Co.,  Ltd.,  as  a  going  concern, 
and  they  will  continue  to  manufacture  every  type  of  motor  made 
by  the  old  company.  They  announce  that  they  are  removing  to  a 
new  works  equipped  with  modern  machine  tools,  and  they  intend 
to  maintain  the  reputation  of  the  L.D.  motor  as  a  British- made 
mach^'ne.  The  present  plant,  which  is  inadequate  to  meet  the 
demands  made  upon  it,  is  to  be  disposed  of,  but  this  will  in  no  way 
affect  the  continuity  of  the  business.  The  staff  is  being  retained 
as  in  the  old  company,  the  only  alteration  being  in  the  manage- 
ment. 

The  business  of  the  late  Mr.  Wm.  Cogger,  electrical  engineer,  9, 
Earl  Street,  Maidstone,  will  be  continued  by  his  son,  Mr.  W.  E. 
Cogger,  senior. 

Liquidations. — Rugby  School  Electric  Lighting  Co., 

Ltd. — A  meeting  is  to  be  held  on  May  13th  at  Rugby,  to  hear  an 
account  of  the  winding-up  from  the  liquidator,  Mr.  A.  E.  Donkin. 

Re-Organisation  and  Control  Syndicate,  Ltd.,  2,  Coleman 
Street,  E.C. — First  meetings  of  creditors  and  contributories 
respectively,  March  26th,  at  Carey  Street,  W.C. 


LIGHTING  and  POWER  NOTES. 


Accrington, — Three  applications  have  been"  made  to 
Accrington  Mill  Building  Co.  for  a  plot,  between  Peel  Mill  and 
Milnshaw  Park,  for  the  purpose  of  erecting  a  weaving  shed.  The 
land  is  nearly  an  acre  in  extent,  and,  if  worked  by  electricity,  the 
Ahed  will  hold  about  700  looms  of  standard  width,  along  with  pre- 
paration machinery.  The  individual  drive  system  is  generally 
regarded  in  this  part  of  Lancashire  to  be  the  most  economical.  An 
experiment  on  these  lines  is  being  tried  with  some  22  looms  in  the 
Accrington  locality,  and  this  is  being  watched  by  many  manu- 
facturers with  the  greatest  interest. 

Argentina. — The  Municipality  of  Coronel  Vidal  (Pro- 
vince of  Buenos  Ayres)  has  accepted  the  tender  of  Mr.  F.  Maya  for 
installing  the  electric  light  in  that  town. 

Axbridffe. — The  R.D.C.  has  decided  to  assent  to  the 
application  of  the  Winscombe  E.L.  Co.  for  permission  to  extend  the 
overhead  supply  mains  to  Cheddar. 

Barking. — With  reference  to  the  application  of  the 
U.D.C.  for  a  loan  of  £11,000  for  E.L.  purposes,  the  L.G.B.,  as  the 
result  of  the  recent  inquiry,  has  advised  the  Council  to  call  in  an 
independent  expert  engineer  to  report  upon  the  whole  position  of  the 
undertaking,  and  particularly  as  to  whether  the  proposed  extensions 
are  required,  and,  if  so,  as  to  what  form  the  extensions  should  take. 
It  is  further  pointed  out  to  the  Council  that  at  the  time  of  the 
inquiry,  the  E.L.  account  was  overdrawn  to  the  extent  of  £5,040. 
In  reply,  the  Council  has  informed  the  L.G.B.  that  it  has  con- 
sidered the  matter  carefully  and  for  a  long  period. 

Birkenhead. — As  a  result  of  the  agitation  carried  on  for 
some  time  by  users  of  electrical  energy  residing  outside  the  borough 
area,  the  T.C.,  on  6th  inst.,  decided  to  reduce  the  charges  to  con- 
sumers in  Bidston,  Noctorum,  Upton  and  Prenton  from  7d.  to  5d.  per 
unit. 

Blackburn. — We  understand  from  the  engineer,  Mr. 
Wheelwright,  that  the  concluding  sentences  of  our  note  last  week 
on  the  recent  L.G.B.  inquiry  at  Blackburn  are  liable  to  mislead 
readers.  The  inspector's  remark  that  he  did  not  think  the  Board 
would  sanction  the  loan  until  something  definite  was  decided, 
referred  only  to  one  sum  of  £2,400  for  improvements,  kc,  in 
condensing  water  supply,  and  not  to  the  whole  scheme  of  improve- 
ments, which  we  understand  was  presented  in  complete  form  and 
accepted  by  the  inspector.  We  regret  that  the  note  should  have 
left  an  erroneous  impression. 
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Itlackburn. — It  is  stated  that  the  'I'raiuways  and  Elec- 
tricity Committee  has  carefully  considered  thr-  effect  of  the  coal 
Htrikc  on  these  departments.  The  coal  at  the  electricity  works 
would  enable  them  with  ureat  care  to  fjo  on  for  a  month.  They 
intended  to  reduce  the  tramway  service  by  about  .".0  per  cent.,  which 
would  tfivt!  them  a  considerable  decrease  in  the  coal  consumption. 
They  also  intended  to  reduce  liphtinp  on  the  tramway  routes  as  well 
as  other  routes.  The  big  lamps  would  be  put  out  altogether  and 
the  smaller  middle  lights  utilised. 

ItOjI^llor. — A  l>.  of  T,  irujuirv  was  held  on  March  8th 
into  the  application  of  Mr.  \Vm.  Tate  for  powers  to  supply  elec- 
tricity within  the  township.  Mr.  Tate,  who  is  chairman  of  the 
U.D.C.,  has  already  a  generating  station  supplying  a  number  of 
large  buildings,  and  his  scheme  includes  a  three-wire  system  of 
supply.  The  estimated  capital  expenditure,  including  about  £3,000. 
the  value  of  the  existing  generating  station,  which  is  to  Ije  extended, 
is  £22,0".0,  and  it  is  proposed  to  supply  current  at  5d.  per  unit. 
The  gas  company  opposed  the  application. 

Bootle. — The  T.C.,  at  its  raeetiog  on  March  6th, 
unanimously  approved  the  recommendation  of  the  Electricity  Com- 
mittee with  regard  to  the  extension  of  the  electricity  works  at  a  cost 
of  £43,755,  outlined  in  the  report  of  Mr.  T.  D.  Clothier,  borough 
electrical  engineer,  submitted  to  the  Council  on  December  (jth,  1911. 
In  accordance  with  the  resolution  of  the  T.C.  passed  on  January  3rd 
(Electrical  Review,  January  12th),  "That  before  the  Council 
approves  the  scheme  an  independent  electrical  engineer  be 
appointed  to  criticise  the  scheme,  such  person  to  be  a  practical 
engineer  in  charge  of  an  electric  works  giving  a  public  supply, 
and  to  be  appointed  by  the  President  of  the  Municipal  Electrical 
Association,"  the  extension  scheme  had  been  submitted  to 
Mr.  C.  E.  C.  Shawfield,  who  reported  :  "  After  carefully  reviewing 
your  engineer's  recommendations,  I  am  of  the  opinion  that  the 
scheme  is  a  sound  and  well-considered  one,  and  based  upon  the  latest 
central  station  experience."  The  matter  was  brought  up  on  the 
minutes  of  the  Finance  Committee,  which  contained  a  recommenda- 
tion declaring  that  in  the  Committees  opinion  the  experts  report 
was  satisfactory,  and  that  the  Electric  Power  and  Lighting  Com- 
mittee should  proceed  with  the  scheme. 

Brechin. — The  Corporation,  which  recently  took  steps  to 
acquire  the  local  gas  undertaking  from  a  company,  has  to  face 
the  unusual  problem  of  modification  or  annulment  of  its  agree- 
ments with  the  electricity  company,  which  carries  out  the  street 
lighting.  The  North  of  Scotland  Electric  Light  and  Power  Co. 
has  had  the  contract  for  lighting  the  streets  since  1902,  but  it  has 
apparently  occurred  to  the  Council  that  a  gas  lighting  system 
would  be  cheaper.  How  the  problem  will  be  solved  is  a 
matter  of  importance  also  to  Montrose,  a  neighbouring  burgh, 
which  is  in  a  somewhat  similar  position  as  to  its  agreements  with 
the  same  company  regarding  public  lighting.  In  the  case  of 
Brechin,  it  was  stated  in  a  supplementary  agreement  that  the  T.C. 
would  take  from  the  company  sufficient  energy  for  the  lighting 
of  the  whole  of  the  streets  wherein  main  cables  are  laid,  "  always 
providing  that  the  expense  of  lighting  the  public  streets  shall  not 
exceed  the  present  cost  of  lighting  the  streets  by  gas,  and  the  com- 
pany undertakes  that  the  streets  lighted  by  electric  light  shall  be 
at  least  as  well  lighted  as  they  are  now  by  gas.''  The  electric 
system  is  up  to  date,  and  the  lighting  only  cost  £462  in  1911. 

Bray. — A  L.G.B.  inquiry  has  been  held  concerning  the 
application  of  the  Urban  Council  for  sanction  of  a  loan  of  £3,500 
for  the  purpose  of  extending  the  municipal  electric  lighting  works. 
Mr.  J.  McCaul,  accountant,  gave  evidence,  and  stated  the  electric 
light  undertaking  had  not  paid  in  the  past,  but  that  it  was  doing 
so  now.  He  attributed  the  latter  fact  to  the  increased  consump- 
tion for  private  use.  In  reply  to  the  Inspector,  he  said  they  had 
done  wiring  in  private  houses.  Mr.  Bradshaw  objected  that  the 
Council  had  no  power  to  do  that.  Mr.  McCaul  stated  that  the 
practice  had  been  discontinued  since  Mr,  Bradshaw  threatened  to 
take  an  action  against  the  Council.  In  reply  to  the  Inspector,  Mr. 
McCaul  said  a  credit  balance  on  the  electric  lighting  account  in 
1911  of  £120  had  been  applied  to  the  relief  of  the  general  rates. 
He  further  stated  that  there  was  a  debt  of  £1,000  on  the  electric 
lighting  works,  which  was  covered  by  an  overdraft  on  the  bank, 
which  was  guaranteed  by  members  of  the  Urban  Council.  Mr. 
Sowter,  the  Council's  electrical  engineer,  said  that  if  they  increased 
the  price  of  electricity  they  would  lose  a  very  large  number  of 
customers.  He  believed  that  the  new  machinery  would  last  20 
years,  the  period  of  the  loan.  They  expected  to  make  a  profit  by 
the  increased  number  of  consumers, 

Brighton.— The  T.C.  has,  by  25  votes  to  19,  rejected  a 

scheme  of  assisted  wiring  of  consumers'  premises.  The  opposition 
was  based  on  the  ground  that  the  scheme  would  be  un- 
remunerative. 

Burnley. — The  Electricity  Committee  has  considered  its 
estimates  for  the  ensuing  year,  and  has  recommended  that  if  the 
profits  anticipated  during  the  year  ending  March  31st,  1913.  are 
eufiicient  for  the  purpose,  £4.500  be  paid  into  the  borough  fund. 
The  Committee  considered  a  letter  from  Messrs.  Lupton  Bros.,  and 
the  electrical  engineer  submitted  a  return  showing  the  charges 
made  in  32  towns  for  electrical  energy  supplied  for  lighting  pur- 
poses during  restricted  hours.  It  was  decided  that  the  Council  be 
recommended  to  charge  2d.  per  unit  for  electrical  energy  used  for 
lighting  purposes  between  sunrise  and  sunset,  the  consumer  in  each 
case  to  pay  the  cost  of  the  special  meter  necessary  to  record  the 
consumption  of  electrical  energy  during  the  period.  This  is  a 
reduction  of  Id.  p«r  unit. 


Canada. —  In  all  probability  a  great  electric  power 
plant  will  be  erected  at  the  Chats  FtAlu,  30  miles  west  of 
Ottawa,  on  the  Ottawa  River.  This  waa  intimated  a  few  days 
ago  by  Hon.  Adam  Beck,  of  the  Ontario  Ministry,  and  head  of  the 
Hydro- Electric  CommiaBion  The  Commission  has  taken  Bt«i>B  to 
expropriate  tlie  Chats  Fall.i  and  develop  power,  largely  for  the 
City  of  Ottawa,  but  for  many  other  towns  in  the  vicinity.  The 
water  available  at  Chats  Falls  is  sufficient  to  develop  120,000  to 
150,00u  H.i'.,  and  is  thus  e<iual  to  the  supply  at  Niagara. 

Mr.  Thomas  Surtees,  who  ha.s  thoroughly  inv»-stigated  the 
question  of  Ottawa  River  powers,  givea  Chats  Falls  141, 'KHJ  H.P. 
A  report  indicates  that  extensive  additions  to  the  plant  of 
the  Electrical  Development  (;o.,  at  Niagara  Falls,  will  be  made. 
The  power  house  is  to  be  extended  to  the  south,  the  addition  to  be 
erected  costing  over  $20o,t)()0.  Four  more  power  unitit  are  to  be 
installed,  increasing  the  power  development  from  80.0<t0  H.r.  to 
120,000  H.P.,  and  the  tranHniission  line  to  Toronto  will  be 
duplicatefi.  Altogether  a  sum  of  about  $1,000,000  will  be  spent 
by  the  company  on  the  contemplated  improvements. 

Carnanon. — The  National  Electric  Constmction  Co., 
Ltd.,  has  applied  for  an  additional  provision  to  be  introduced  into 
its  BiU  confirming  the  wiring  agreement  with  the  Carnarvon  T.C. 

Continental     \otes.— Fuance.— La    Sof,i<te     Hydro- 

electrique  de  la  Haute  Bourne  is  the  name  of  a  new  company  which 
has  lately  been  formed  at  Grenoble  with  a  capital  of  £20,000  to  put 
down  a  plant  to  utilise  the  water-power  of  the  River  Bourne  in  the 
generation  of  electrical  energy  for  lighting  and  power  purx)08es. 

Geemany. — A  municipal  commission  appointed  by  the  city  of 
Flensburg,  is  about  to  make  a  journey  to  Berlin  with  a  view  to 
studying  the  various  systems  of  municipal  electric  undertakings,  as 
a  preliminary  to  the  establishment  of  an  electric  service  in  Flens- 
burg.— EMi.  und  Maxell  I nenhau. 

One  of  the  largest  overland  central  stations  in  existence  is  in  course 
of  completion  in  the  kingdom  of  Saxony.  It  is  that  of  the  Groba 
electricity  union,  which  comprises  four  principal  districts  composed 
of  850  localities.  The  generating  station  is  situated  at  the  works 
of  the  Lauchhammer  Co.,  at  Lauchhammer,  which  commenced  trial 
working  at  the  end  of  January.  The  electrical  energy  is  trans- 
mitted at  a  pressure  of  10O,0oo  volts  to  Riesa,  whence  it  is  passed 
by  means  of  a  ring  main  to  five  transformer  stations,  and  thence 
into  a  distributing  system  having  a  total  length  of  740  miles, 
covering  an  area  of  1,150  square  miles.  It  is  said  that  commercial 
considerations  have  induced  the  union  to  use  copper  and  aluminium 
in  equal  halves  for  the  overhead  lines. 

BEL(iiUM. — La  Sociote  des  Ateliers  de  Constructions  Electriques, 
of  Charleroi,  has  recently  completed  a  generating  station  at  Bree, 
for  public  and  private  lighting  purposes,  which  is  of  more  than 
passing  interest,  inasmuch  as  it  is  an  attempt  to  provide  electricity 
for  small  villages  which  have  hitherto  been  unprovided  with  any 
means  of  lighting  other  than  is  afforded  by  oil  lamps.  The  town 
of  Bree  is  situated  in  the  north-east  of  the  province  of  Limburg, 
close  to  the  Bois-le-Duc  Maestricht  Canal  :  it  has  only  about  1.700 
inhabitants,  but  the  outlying  villages  bring  the  population  of  the 
district  up  to  nearly  4.000.  In  order  to  bring  home  to  the  people 
the  advantage  of  electric  lighting,  circulars  were  issued  showing  in 
plain  language  its  relative  cost  contrasted  with  oil  lamps,  the 
result  being  sufiBciently  satisfactory  to  enable  the  authorities  to 
carry  their  projected  electrical  undertaking  into  effect. 

Russia. — According  to  the  Mlmiu}  Journal,  apropos  of  recent 
announcements  of  fresh  discoveries  of  gold  on  the  Lyamur.  near 
Nikolaieffsk  (Far  East),  an  imposing  programme  of  gold  exploita- 
tion on  the  Amur  is  set  down  for  the  coming  open  season,  when 
the  Ochotsk  Co.s  gold  mines,  which  are  said  to  have  been  leased  to 
the  English  Orsk  Co..  will  be  exploited  on  a  large  scale  by  means 
of  electric  dredges.  On  the  right  shore  of  Lake  Shyla.  about  eight 
miles  away  from  the  mines,  a  station  will  be  built, 

Cuba. — Senor  Antonio  Ramos  Valderas  has  been  autho- 
rised to  establish  in  Sancti  Spiritus  an  electric  generating  station 
with  the  object  of  supplying  electric  energy  to  the  town  of  Sancti 
Spiritus  and  the  districts  of  Zaya  del  Medio,  Cabaiguan  and 
Guayos.  Senor  A.  G.  Bornsteen  also  is  to  establish  an  electric 
generating  station  in  Giiira  de  Melena,  Province  of  Havana. — 
Board  of  Trade  Journal. 

Darwen.  —  The  Corporation  has  entered  into  arrange- 
ments to  supply  electric  power  for  an  extension  of  Hillside  Mill. 
There  is  also  a  possibility  that  at  least  one  of  the  new  mills  being 
erected  in  the  town  may  be  similarly  supplied. 

Doncaster. — The    T.C.     has    decided    to    carry    ou 

experiments  in  public  lighting  with  electric  and  gas  lamps,  before 
definitely  deciding  upon  a  scheme. 

Dover.— The  War  Office  ha.=*  applied  to  the  T.C.  for  a 

reduction  in  the  price  asked  for  a  supply  of  current  to  buildings  on 
the  Eastern  Heights,  for  which  a  rate  of  4d.  per  unit  is  asked. 

The  Council  has  decided  to  offer  a  reduction  of  id.  per  unit  to 
the  terms  offered. 

Dundee. — On  the  new  dock  quay  to  be  constructed  at 
Dundee,  the  cranes  will  be  electrically  operated.  It  is  proposed  to 
have  eight  travelling  cranes  each  with  a  lifting  capacity  of  30  cwt., 
and  one  travelling  crane  with  a  lifting  capacity  of  5  tons,  the 
power  for  these  cranes  being  supplied  from  the  Corporation  elec- 
tric power  station.  It  is  also  under  consideration  to  erect  a 
120-ton  crane  for  the  service  of  shipbuilders  and  engineers,  at  a 
cost  of  £15.000  for  the  crane,  and  £5,000  fct  foundations. 


422 


'^HE    ELEOTMOAL    EEVIEW.      [Voi.  70.  no.  1,790,  mabch  is,  1912. 


Dunoon. — After  spendinj^  over  £40  on  a  deputation  to 
the  B.  of  T.  in  order  to  get  an  extension  of  time  in  which  to  carry 
out  the  Electric  Lijrhtinp  Order  U!'"lO,  the  T.C.  has  decided  by 
six  votes  to  five  to  allow  the  order  to  drop.  The  B.  of  T.,  it  will 
be  recalled,  was  willinjr  to  grant  an  extension  of  a  year,  but  the 
Council  wanted  a  lonper  period. 

froilie. — At  the  monthly  na'rtiiig  of  the  U.l).(\  on 
Monday,  the  Clerk  reported  that  the  B.  of  T.  had  now  approved  of 
the  draft  deed  of  asrreement  for  the  transfer  of  the  electricity  works 
to  Messrs.  Edmundson,  and  that  the  document  would  be  ready  for 
aealing-  during  the  present  month. 

Iceland. — The  jjreat  waterfalls  in  which  Iceland  abounds 
lie  mostly  fur  from  the  coast  and  from  the  inhabited  districts, 
which  is  the  reason  why  they  have  up  to  the  present  remained 
unutilised.  Quite  lately,  however,  a  French  company  has  purchased 
a  tract  on  the  south  coast  near  Thorlakshavn  and  also  several  large 
waterfalls  in  the  uplands.  These  are  of  an  estimated  aggregate 
capacity  of  200,000  h.p.  and  it  is  intended  to  construct  a  good  port 
and  work  the  factories  to  be  erected  there  by  electricity.  A  begin- 
ning is  to  be  made  with  a  factory  for  the  manufacture  of  nitrogen 
by  the  Birkeland-Eyde  process. — Eleldroteclinuche  ZeAtxchrift . 

Isle  of  AVi«:ht. — Mr.  Wra.  H.  Marshall,  consulting 
engineer,  of  Southsea,  has  been  appointed  by  the  Isle  of  Wight 
Central  Railway  Co.  to  prepare  a  scheme  for  electric  light  and 
power  at  their  workshops,  stations  and  wharves,  including  a  com- 
plete scheme  of  electric  cranes  and  electric  capstans  and  locomotives 
for  shunting  trucks  at  the  Madeira  Wharf,  Cowes. 

Itt'hen. — Electricity  supply  matters  at  Woolston,  near 
Southampton,  have  been  advanced  a  further  stage  by  the  appoint- 
ment at  the  last  meeting  of  the  U.D.C.  of  Messrs.  May  &  Hawes, 
consulting  engineers,  to  draw  up  a  scheme  for  the  establishment  of 
an  electric  supply  undertaking  for  the  district. 

Lancaster. — The  T.C.  has  reduced  the  price  of  energy 
for  private  lighting  from  4jd.  to  4Td.  per  unit. 

Llanfalrfechan. — The  U.D.C.  has  decided  to  engage  an 
expert  to  report  on  the  feasibility  of  lighting  the  district  with 
electricity,  and  the  cost  thereof. 

L.  &  N.W.  Railway  Bill,  101^.— We  are  informed 
that  in  consequence  of  the  widespread  opposition,  Clauses  34  to  37 
in  this  Bill  will  be  withdrawn  by  the  promoters  when  it  reaches 
the  Committed  stage. 

London. — Hammersmith. — The  Electricity  Committee 
has  decided  to  enter  into  an  agreement  with  the  Netting  Hill 
Engineering  Co.  for  the  supply  of  current  for  lighting  purposes, 
and  for  the  driving  of  the  whole  of  the  company's  machinery. 
This  agreement  is  subject  to  the  company  being  charged,  as  a 
consumer  whose  accounts  for  power  supplied  amount  to  over  £loO 
per  annum,  Ijd.  per  unit  less  33^  per  cent,  discount  for  energy 
for  both  power  and  lighting  purposes  provided  that  the  amount  of 
energy  used  for  lighting  and  charged  at  the  rate  mentioned  shall 
not  exceed  20  per  cent,  of  the  total  consumption  per  annum.  In 
order  to  comply  with  the  requirements  of  the  L.C.C.  as  to  the  pro- 
vision of  six  testing  stations,  the  Committee  has  decided  to  use  the 
Council's  underground  sub-stations  for  the  purpose,  and  to  purchase 
the  necessary  recording  instruments  at  a  cost  not  to  exceed  £225. 

Hackney. — The  Finance  Committee  reports  that  the  estimated 
surplus  on  the  electricity  undertaking  for  the  year  ending  March 
31st,  1912,  will  amount  to  £8,098,  and  that,  in  view  of  the  sub- 
stantial amount  standing  to  the  credit  of  the  reserve  fund,  it  has 
decided  that  for  the  half-year  ending  March  30th  next  £1,992  of 
the  above-mentioned  surplus  shall  be  allocated  to  the  credit  of 
the  general  rate  account,  and  that  the  balance  of  the  profit  for  the 
current  year  be  allocated  to  the  credit  of  the  general  rate  for  the 
half-year  ending  March  31st,  1913.  An  expenditure  not  to  exceed 
£80  has  been  authorised  for  the  installation  of  six  recording  volt- 
meters and  the  provision  of  a  standard  voltmeter  and  recording 
leakage  indicator  (to  be  obtained  from  Elliott  Bros,  at  a  cost  of 
£69  5s.),  including  the  necessary  fixing  and  connections,  in  order  to 
comply  with  the  requirements  of  the  L.C.C.  to  establish  testing 
stations  for  recording  the  pressure  of  supply. 

Cambeewell. — A  letter  has  been  received  by  the  B.C.  from  the 
B.  of  T.  in  connection  with  the  Camberwell  Electric  Lighting 
Order,  1896,  to  the  eifect  that  the  company  had  agreed  when 
rendering  its  accounts  for  1911  that  it  would  remove  from  those  of 
the  Camberwell  undertaking  the  item  of  £24,512  which  had  been 
charged  to  those  accounts  for  many  years  under  the  heading  of 
."Machinery."  By  this  arrangement  the  Board  hoped  the 
litigation  between  the  Council  and  the  company  would  be  satis- 
factorily concluded.  A  reply  is  to  be  sent  to  the  efifect  that  the 
Council  notes  with  satisfaction  the  striking-out  of  the  machinery 
item,  and  asking  the  Board  to  require  the  company  to  furnish  the 
Council  with  detail  particulars  of  the  items  amounting  to  nearly 
£12,000  charged  to  capital  account  and  having  reference  to  the 
purchase  of  lands. 

HoKNSEY. — At  the  last  meeting  of  the  Council,  Councillor  Double 
asked  why  it  was  that  the  estimated  surplus  of  the  undertaking  for 
the  year  ending  March  3l8t,  1913,  was  only  £1,025,  as  against 
Cl,738  for  the  12  months  ending  March,  1912.  In  reply,  Councillor 
Moritz  said  that  the  decrease  was  partly  due  to  the  increased  cost  of 
loans,  and  partly  to  alterations  to  arc  lighting,  which  come  out  of 
revenue.  At  the  same  meeting  it  was  decided  to  defer  the  matter 
of  reducing  the  flat-rate  charge.  An  amendment  was  moved  by 
Alderman  Wilson  referring  back  the  report,  with  a  recommendation 
that  the  matter  should  be  reconsidered  in  the  autumn.  In  round 
figures,  he  said,  they  made  last  year  £2,00(t  profit  out  of  private 


consumers,  which  he  considered  too  much.  A  charge  of  4 id. 
instead  of  5d.  per  unit  would  help  the  undertaking  considerably. 
This  amendment  was,  however,  negatived,  as  was  also  a  further 
amendment  to  reduce  the  flat  rate  to  44d. 

A  conference  has  taken  place  between  the  B.  of  T.  and  represen- 
tatives of  the  electric  supply  companies  in  London,  to  consider 
questions  arising  out  of  the  strike,  such  as  fuel  supply  and  street 
lighting. 

Marylebone. — The  general  manager  of  the  undertaking  (Mr. 
A.  H.  Seabrook)  reports  a  satisfactory  increase  in  the  sale  of  energy 
during  the  December  quarter,  the  total  number  of  units  sold  being 
4,449,07cS,  as  against  4,112,087  for  the  corresponding  period  in  1910. 
Taking  the  gross  income  from  the  sale  of  energy  to  consumers  and 
meter  rentals,  they  had  a  total  of  £60,460,  as  against  £57,890  in 
the  previous  year.  The  expenditure  for  the  quarter  amounted  to 
£15,S29,  as  against  £12,3S(i  in  1910. 

Lou<»'hborou»'h. — The  T.C.  has  approved  of  the  proposed 
agreement  with  the  Brush  Electrical  Engineering  Co.  for  supply  to 
it  of  all  the  power  required  for  the  works,  subject  to  certain  minor 
alterations  asked  for  by  the  company.  The  guaranteed  minimum 
consumption  is  1.250,000  units  per  annum,  and  the  T.C.  has  agreed 
that  in  the  event  of  the  company  not  using  the  minimum  (for 
which  it  has  to  pay)  in  one  year,  the  units  so  paid  for  may  be 
deducted  from  the  excess  over  the  minimum  in  the  two  following 
years.  The  Council  also  agreed  to  retain  Mr.  J.  F.  C.  Snell  as  con- 
sulting engineer  in  connection  with  the  proposed  extensions  of 
plant. 

Mailing. — The  R.D.C.  has  assented  to  current  being 
supplied  to  premises  at  AUington,  including  the  Castle,  by  the 
Maidstone  T.C. 

IVelson. — The  Electricity  Committee  has  resolved,  and 
the  T.C.  has  confirmed  the  recommendation,  that  application  be 
made  to  the  L.G.B.  for  sanction  to  borrow  £3,000,  the  sum  estimated 
to  be  required  during  the  next  four  years  for  mains  and  services, 
including  £757  already  expended. 

Newport  (Mon.). — The  T.C.  has  arranged  to  supply 
electricity  for  power  to  the  Cardiff  Dry  Dock  Co.,  who  have  taken 
over  the  Tredegar  Dry  Dock.  This  will  mean  a  demand  for  energy 
costing  from  £600  to  £1,000  a  year. 

Nuneaton. — An  inquiry  has  been  held  by  the  L.G.B. 
into  the  T.C.'s  application  for  sanction  to  borrow  £7,000  for  new 
plant  in  connection  with  the  electricity  undertaking.  There  was 
no  opposition. 

Oswestry. — The  Corporation  has  decided  to  have  electric 
light  installed  in  the  Council  chamber. 

Rochdale. — The  gas  and  electricity  workers  have  written 
to  the  T.C.  asking  for  an  increase  of  wages.  The  wages  of  the 
ordinary  labourers  at  the  Gas  and  Electricity  Works  have  been  5^d. 
per  hour  for  a  55^  hours'  week,  which  works  out  at  25s.  6d.  weekly. 
The  Union  asked  for  an  advance  of  id.  per  hour,  which  would 
represent  27s.  9d.  per  week.  The  Council  in  committee  on  the  7th 
inst.  decided  to  grant  an  increase  of  6d.  per  week,  making  the  wages 
26s.,  which,  it  is  believed,  will  be  accepted. 

Runcorn. — The  U.D.C.  has  resolved  that  electric  pump- 
ing be  substituted  for  the  present  steam  plant  at  the  Waterworks. 
It  is  estimated  that  the  cost  of  pumping  by  electricity  will  be 
l'26d.  per  1,000  gallons  as  compared  with  2d.  at  present.  The 
Council  has  decided  to  proceed  with  the  work  of  laying  new  and 
enlarged  mains  at  a  total  cost  of  £2,000. 

St.  Helens. — The  Electricity  Committee  of  the  T.C.  has 

entered  into  an  agreement  to  supply  electricity  for  10  years  to  the 
Greengate  Brick  and  Tile  Co.,  for  an  annual  payment  of  £400.  A 
scheme  to  supply  the  Parr  district  is  to  be  prepared. 

Sheffield. — The  Corporation  E.L.  department,  which 
recently  found  its  output  for  motor-driving  going  up  by  leaps  and 
bounds  owing  to  the  emergency  adoption  of  electric  driving  in 
works  which  were  short  of  coal,  and  which  considered  the  question 
of  restricting  the  supply,  has  made  a  "find  "  of  3,000  tons  of  coal, 
and  so  will  be  able  to  avoid  the  threatened  curtailment  of  supply  to 
power  users. 

Stretford. — The  Electricity  Committee  has  received  an 
application  from  the  Stretford  Gas  Co.  for  a  supply  of  electricity, 
and  has  decided  to  give  this  at  a  flat  rate  of  Hd.  per  unit  net 
subject  to  a  minimum  consumption  of  25,000  units  per  annum  for 
a  period  of  five  years. 

Stourport,— The  B.  of  T.  has  informed  the  U.D.C.  that 
~  it  has  revoked  the  E.L.  order  of  the  Kidderminster  and  District  E.L. 
Co.,  so  far  as  it  relates  to  the  Council's  area.     As  stated  in  a  recent 
issue  of  the  Electrical  Review,  the  Council  supported  the  revo- 
cation of  the  order. 

Swindon. — The  T.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £(),500  for  the  provision  of  a  Diesel  generating  set  at  the 
electricity  works. 

Torquay. — The  T.C.  has  decided  to  apply  for  a  loan  of 

£7,000  for  mains  extensions. 

By  a  reduction  in  the  price  of  energy,  power  consumers  are  to  be 
supplied  at  a  maximum  price  of  IJd.  per  unit  net.  Private  con- 
sumers who  have  at  least  six  30-watt  lamps  connected,  or  whose 
premises  are  electrically  lit  throughout,  are  to  be  supplied  with 
energy  for  any  purpose  but  lighting  or  motive  power,  at  a  flat  rate 
of  Id.  per  unit. 
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Turton. — The   U.D.C.   has   received    from   the   L.G.H. 

Banction  to  a  loan  of  ii\,i')(>  for  electricity  purposes,  and  the  scheme 
IB  to  be  proceeded  with  forthwith.  (Jurrent  in  to  be  supplied  to 
private  persons  at  fxl.  j)er  unit. 

IJrojfuay. — The  Government  is  pusliing  forward  its  pro- 
ject for  the  nationalisation  of  all  the  electric  power  houseB. 
The  directors  of  the  Montevideo  electric  power  house  hav(;  been 
instructed  to  prepare  a  report  on  all  existinfj  stations,  and  also  the 
towns  which  have  not  pot  electric  li^htintr.  Tenders  will  be 
called  for  the  erection  an(i  equipment  of  the  new  works. — Urv'x'w 
of  the  Hirer  Plate. 

Wednesbury. — Tin-  Corporation'  \\vc,  decided,  as  an 
experiment,  to  li^ht  the  lamps  in  the  Market  Place  by  electricity 
until  the  end  of  December. 

Wiiuliledon, — The  Electric  Lighting  Committee  lias 
decided  to  appoint  sub-committees  to  consider  the  advisability  of 
providinfj  additional  generating:  plant,  and  coal  hoppers  and  convey 
ingr  plant,  at  the  electricity  works.  Sanctions  have  been  received 
from  the  L.G.B.  to  the  borrowing  of  £505  for  cables  laid  in  ducts, 
£1,51.5  for  cables  laid  direct  in  ground,  and  £850  for  transformer 
sub-stations  and  eiiuipment. 

Winchester. — The  T.C,  is  recommended  to  light  elec- 
trically 36  public  lamps,  at  a  cost  of  ^2  138.  3d.  each  per  annum. 

Wolverhampton. — The  sum  of  £2,125  is  to  be  trans- 
ferred from  the  profi^^s  of  the  Corporation  electricity  undertaking 
for  the  year  ending  March  l^lst,  1912,  to  the  credit  of  the  improve- 
ment fund. 


TRAMWAY  and  RAILWAY  NOTES. 


Bradford. — Tn  a  special  report  on  the  subject  of  id. 
fares,  Mr.  C.  J.  Spencer,  general  manager  of  the  city  tramways,  is 
very  hostile  to  the  institution  of  any  fares  less  that  Id.  The  Id. 
fare,  says  Mr.  Spencer,  is  the  mainstay  of  the  city's  tramway 
undertaking  and  the  source  of  the  profit.  After  extensive  inquiries, 
he  reports  that  though  not  prepared  to  recommend  a  universal  Id. 
fare  within  the  city  as  yet,  he  thinks  the  time  may  come  when 
that  would  be  practicable.  Mr.  Spencer  is  also  strongly  opposed 
to  cheaper  workmen's  fares  and  passes.  There  is,  howevei-,  con- 
siderable outcry  in  the  city  for  cheaper  fares  for  the  short 
distance  traveller. 

Brazil. — The  British  Vice-Consul  at  Sao  Joano  d'el  Rev 
reports  that  some  local  capitalists  have  under  consideration  the 
formation  of  an  electric  tramway  company.  As,  however,  the 
existing  .«upply  of  electric  power  is  insufficient  for  this  purpose,  it 
would  be  necessary  to  make  a  new  dam  and  to  install  new  turbines 
at  the  falls  of  Carandahy.  The  estimated  cost  is  about  £6,600. — 
Board  of  Trade  Journal. 

Birkenhead. — The  T.C.  has  decided  to  purchase  six 
new  cars  for  the  New  Ferry  route,  at  an  estimated  cost  of  £4,404. 
Each  car  will  hold  80  passengers. 

Barton-oii -Trent,  —  The  Tramways  Committee  has 
decided  to  expend  £6,492  on  track  maintenance  during  the  next 
five  years. 

Canada. — With  a  snowfall  of  1 1  in.  one  night  recently, 
the  Ottawa  street  cars  were  very  little  delayed  ;  13  "sweepers" 
were  constantly  employed,  which  kept  the  tracks  free  of  snow. 
When  cars  first  started  in  Canada  they  did  not  run  at  all  in  winter, 
as  it  was  thought  impossible  to  keep  the  tracks  clear  of  snow, 
Ottawa  was  the  first  city  to  use  "  sweepers,"  which  proved  a  com- 
plete success.     Now  deep  snowfalls  have  no  terror  for  the  cars. 

Continental  Notes. — Germany. — The  proposed  con- 
version by  the  Government  of  Baden  of  various  subsidiary  railways 
to  electric  traction  has  advanced  a  stage  towards  realisation. 
Among  these  is  the  Wiesental  railway,  which  proceeds  from  Basle, 
ria  Lorrach  to  Schopf  heim  and  Sackingen.  The  power  is  to  be  supplied 
by  the  hydro-electric  works  near  Augst-Wyhlen,  which  is  being 
built  jointly  by  the  town  of  Basle  and  the  Rheinfelden  Co.. 
and  is  to  be  completed  in  a  few  months.  The  conductor  net- 
work for  the  Wiesenthal  railway  has  already  been  finished,  and 
the  working  of  the  line  is  expected  to  be  begun  this  year.  The 
second  State  railway  to  be  transformed  is  the  Murgtal  line,  which 
connects  Rastall  with  Forbach  via  Germsbach.  It  is  proposed  to 
erect  a  State  power  station  at  a  cost  of  £750,000  on  the  Baden- 
Wurtemberg  frontier,  in  the  vicinity  of  Raumunzach  for  the 
operation  of  the  railway  and  for  other  purposes. 

Russia. — The  city  of  Moscow  intends,  in  the  course  of  the 
present  year,  to  raise  a  loan  of  37,000,000  roubles  for  various  public 
works,  including  the  electric  conversion  of  street  tramways,  enlarge- 
ment of  the  power  station,  and  increase  of  the  rolling  stock.  For  the 
latter  purposes  7,900,000  roubles  are  allocated.  The  first  four  years" 
working  of  that  portion  of  the  city's  tramways  already  electrified 
have  given  the  most  satisfactory  results,  the  income  having 
steadily  risen  from  year  to  year. — Elek.  ii.  Muac/ii/ienhau. 

Itaxy. — Plans  are  being  prepared  in  respect  of  a  projected 
electric  tramway  to  connect  the  towns  of  Foggia  and  Lucera. 


Feance. — A  scheme  for  the  electrification  of  the  Paria  anborban 
railwayH  on  the  Oue«t-Etat  eystem  i«  again  under  consideration. 
Among  the  lines  it  is  proposed  to  electrify  are  thowi  running  from 
the  Gare  St.  Lazarc.  Paris,  to  .\nteuil.  lusj.  VersailleB,  St.  Germain 
and  Argenteuil. 

Spain.-  A  concession  has  recently  been  granted  in  respect  of  a 
projected  light  electric  railway  between  Benteria  and  the  French 
frontier. 

Denmahk. — .Negotiations  are  pending  between  the  city  authori- 
ties of  Aalborg,  in  Denmark,  and  the  Allmanna  Svenska  Elektrinka 
Aktiebolag  for  the  establishment  and  working  of  an  electric  tram- 
way system  which  will  be  sujiplied  with  continuous  current  from 
the  municipal  station. 

Crewe. — The  electrical  engineer  to  the  Coi-jwration  has 
been  instructed  to  submit  a  report  as  to  the  cost  of  providing  addi- 
tional plan*^  at  the  electricity  works  necessary  for  a  service  in  the 
borough  of  four  cars  on  the  raillesa  trolley  syttem,  and  to  obtain 
the  latest  information  from  Leeds  and  Bradford  as  regards  cost  of 
running  and  installation,  with  the  extra  cost  (^ if  anyj  entailed  in 
road  maintenance  consequent  upon  the  use  of  railless  cars.  In- 
formation is  also  to  be  obtained  as  to  the  initial  outlay,  upkeep, 
and  general  expenditure  on  four  motor-'buses. 

Dundee.— On  the  ground  that  the  cost  of  living  has 
risen,  the  Corporation  tramway  men  have  made  application  for  a 
wage  increase  of  2s.  all  round,  and  Mr.  Peter  Fisher,  the  manager, 
has  been  asked  to  report  as  to  wages  and  conditions  in  other  centres. 

Lanarkshire.  —  It     was    stated    at     a    meeting    of 

Cambuslang  P.C.,  that  as  a  result  of  a  petition  signed  by  600 
householders  in  the  Halfway  district  for  a  better  service  from  the 
Lanarkshire  Tramway  Co.,  Mr.  Moller,  the  general  manager,  is  to 
lengthen  the  id.  stages,  and  to  put  on  additional  car<. 

London. — The  Financial  Xews  says  it  is  frankly 
acknowledged  that  efforts  are  being  made  to  bring  the  Metro- 
politan and  Central  London  Railways  within  the  District-l'nder- 
ground-L.G.O.C.  combine.  The  chief  purpose  of  the  arrangement 
is  said  to  be  reduced  operating  expenses  ?nd  greater  efficiency. 

The  L.C.C.  is  to  sell  the  portion  of  the  Highgate  Hill  tramways 
in  Hornsey.  to  the  Middlesex  C.C,  for  £6.H77.  A  30  years"  agree- 
ment is  to  be  entered  into  by  the  L.C.C.  for  workiijg  the  route,  at  a 
yearly  rent  of  £357. 

Ma"nche.ster. — In  submitticg  the  minutes  of  the  Tramways 
Committee  at  the  T.C.  on  the  6th  inst..  Alderman  Bowers,  chairman, 
asked  the  Council  to  confirm  the  Committees  proposal  to  rescind  the 
resolution  relating  to  the  acceptance  of  a  tender  of  an  American 
firm  (the  Lorain  Steel  Co.,  of  Johnstown,  U.S.A.)  for  the  supply  of 
steel  tramway  rails,  and  that  in  lieu  thereof  the  tender  of  ^lessrs. 
Walter  Scott,  Ltd.,  of  Leeds,  be  accepted  for  the  supply  of  'i:2h(.\  tons 
of  steel  tramway  rails  manufactured  in  accordance  with  the  Sand- 
berg  process,  at  the  price  of  j:  7  .")3.  per  ton.  The  Council  agreed. 
It  was  stated  that  the  American  rails  were  in  every  way  suitable 
and  would  have  cost  between  «:2,0(i0  and  <  3,000  less,  but  that  they 
could  not  be  delivered  in  time. 

AValsall. — The  net  profit  on  the  Coi-poration's  tramway 
imdertaking  for  the  past  year  has  amounted  to  i;  1,575.  and  it  is 
proposed  by  the  Tramways  Committee  that  this  shall  be  carried  to 
the  reserve  fund,  which  will  then  total  £29,95t). 

West  Ham. — The  Sub-Committee  appointed  to  negotiate 
with  adjoining  authorities  respecting  tramway  matters  in  the 
Council's  Bill  in  Parliament  reports  that,  in  connection  with 
lighting  of  the  tramway  route  of  the  proposed  extension  to 
Wanstead,  it  has  agreed  to  bear  the  cost  of  such  lighting  subject  to 
the  Wanstead  Council  agreeing  to  pay  CS7  10s.  per  annum  towards 
such  cost.  With  regard  to  the  section  relating  to  railless  cars,  and 
to  the  request  of  the  "Wanstead  Council  that  such  clause  should  be 
withdrawn  from  the  Bill,  it  has  decided  not  to  accede  to  this,  but. 
in  lieu  thereof,  negotiations  should  be  carried  on  with  a  ^•iew  to 
an  amendment  of  the  clause  being  made  providing  that  the 
power  to  run  such  vehicles  should  not  be  exercised  in  the  Wan- 
stead area  without  the  consent  of  that  authority. 

Wolverhampton. — It  has  been  decided  to  transfer 
£3,777  from  the  profits  of  the  Corporation's  tramway  undertaking  to 
the  credit  of  the  borough  fund. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Anjflo-Frenc'h    Telephone    Service.— An    agreement 

regulating  the  telephone  service  between  the  United  Kingdom  and 
France  was  signed  on  February  :>th.  and  was  published  last  weei. 
The  charges  will  depend  upon  the  situations  of  the  centres  in  com- 
munication, and  will  range  from  2  fr.  50  to  7  fr.  60.  the  latter  fee 
being  charged  for  communication  with  Scotland  or  Ireland. 

Attendance  at  Telephone  E.\changes.  —  The    Post 

Office  has  issued  a  statement  to  the  effect  that  it  was  the  National 
Telephone  Co.'s  practice  to  refuse  to  opn  small  exchanges  in 
country  districts  unless  the  number  of  minimum  subscriptions  at 
£6  for  measured-service,  or  £8  for  residence  unlimited-service.  wa.s 
sufficient  to  cover  the  cost  of  attendance  at  right  as  well  i^  during 
the  day,  or  unless  subscribers  would  pay  higher  rates.      The  Post 
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Office  has  opened  many  small  exchangres  in  recent  years  in  districts 
not  served  by  the  company  for  small  jjrt^ups  of  two  or  more  sub- 
scribers at  the  minimum  measured-service  rate  of  £5  a  year.  In  a 
comparatively  lew  cases  the  only  premises  available  are  not  occu- 
pied at  nijjht.  but  when  nigrht  attendance  is  available  small  dis- 
turbance fees  for  the  occasional  nig-ht  calls  have  been  charffed  to 
prevent  an  increase  in  the  loss  incurred  in  providing:  day  service. 
At  all  new  exchanjres  the  conditions  offered  to  subscribers  will 
include  continuous  service. 

Australia. — The  Postm<istor-(Jeiieral  has  decided  to  com- 
mission Mr.  J.  Hesketh.  chief  electrical  engineer  to  the  department, 
to  make  a  tour  of  the  world  for  the  purpose  of  learning:  the  latest 
improved  methods  of  dealing:  with  laro:e  bodies  of  business,  giving: 
special  attention  to  means  adopted  in  the  United  vStates  and  Europe, 
and  particularly  with  respect  to  automatic  telephones  and  tele- 
tiraphs.  Pending:  the  receipt  of  Mr.  Heskeths  report,  the  new- 
switchboaid  for  Perth  will  be  held  ha.c'k.~A>ixtrarKiH  Minivy 
Standani. 

Compulsory   Wireless  Installations.— According  to 

the  Marcojilgraph,  the  Spanish  Government  has  decreed  that  from 
August  1st,  11I12.  all  vessels  carrying:  passeng:ers  or  mails,  or  more 
than  oO  persons  on  a  trans- Atlantic  voyag:e.  shall  be  equipped  with 
wireless  telegraphy. 

Imperial  Wireless  Telegraph  System.— The  Post- 
master-General has  accepted  the  tender  o*f  Marconis  Wireless 
Telegraph  Co..  Ltd..  for  the  construction  of  all  the  long-distance 
wireless  stations  required  for  the  first  section  of  a  comprehensive 
scheme  embracing  the  whole  Empire.  The  British  and  Colonial 
Governments  have  decided  to  proceed  with  the  erection  of  stations 
at  London,  Egypt,  Aden,  Bangalore  (India),  Pretoria,  and  Singapore, 
at  a  cost  of  £60,000  each,  exclusive  of  site,  foundations  and 
buildings.  TheMatconi  Co.  will  operate  the  stations  on  behalf  of 
the  Government  for  the  first  six  months,  and  will  receive  10  per 
cent,  of  the  gross  receipts  of  all  the  long-distance  stations  for  a  period 
of  :^8  years  from  the  completion  of  the  first  six  stations.  The 
Government,  however,  may  terminate  the  agreement  at  the  end  of 
18  years,  in  which  event  they  will  cease  to  have  the  right  to  use 
any  of  the  company's  patented  processes  or  apparatus.  The 
establishment  of  these  stations  will  lead  to  the  erection  of  others 


net  reserve,  therefore,  amounts  to  £5,192. 
£32,000,  of  which  £2,714  has  been  repaid. 


The  loan  of  1905  was 
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in  adjacent  countries,  and  will  thus  tend  to  increase  the  traffic, 
and  it  is  anticipated  that  their  operation  will  reduce  the  rates  now 
charged  for  telegraphic  communication  with  and  between  the 
Colonies.  A  further  advantage  is  that  the  Admiralty  will  be  able 
to  communicate  quickly  with  the  Fleet  in  almost  any  part  of  the 
world  this  side  of  Hong,  Kong.  The  accompanying  map  indi- 
cates the  positions  of  the  new  stations,  except  that  Egypt  will 
be  substituted  for  Cyprus.  Australia  and  New  Zealand  are, 
providing  their  own  stations,  and  will  thus  come  into  the  chain 
while  towards  the  west  there  is  already  a  network  of  some  :i4 
stations  on  British  territory,  besides  the  new  Spanish  stations  and 
others  in  communication  with  Clifden  and  Poldhu.  As  regards 
the  Australian  stations,  those  at  Melbourne  and  Sydney  are  ready, 
and  one  at  Perth  is  nearly  complete ;  others  are  to  be  erected  at 
Hobart,  Brisbane,  Adelaide,  Port  Moresby  (Papua),  and  Thursday 
Island.  The  present  contract,  which  requires  Parliamentary 
sanction,  will  probably  be  completed  in  12  months. 

Guernsey  Telephones.— The  revenue  statement  for  the 

year  ended  December  Slst,  1911,  shows  that  working  expenses 
amounted  to  £1,919,  office  and  general  expenses  to  £2,502,  and 
depreciation  and  sinking  fund  payments  to  £1,813,  making  a  total 
of  £6,234  ;  the  revenue  from  all  sources  was  £6,727,  leaving  a  net 
profit  balance  of  £493.  The  mileage  of  overhead  wire  (double) 
increased  by  46  to  1,356  miles  ;  underground  wires  remained  prac- 
tically stationary  at  823  miles.  The  total  number  of  calls  was  over 
\\  million,  averaging  2'2  per  day  per  subscriber  and  5  per  day  per 
public  telephone.  There  were  1,628  subscribers'  lines  and  62  public 
telephones.  The  total  capital  expenditure  amounts  to  £44,324,  and 
the  sinking-fund  repayments  to  £2,174.  The  reserve  funds  for 
depreciation  and  contingencies  amount  to  £15,804,  but  of  this 
£11.352  has  been  expended  on  construction  work  ;  to  replace  the 
latter  sum,  £740  has  been  placed  in  a  special  sinking  fund.    The 


interesting    statistics 


The    World's    Cables.  —  Some 

regarding  ocean  cables  are  supplied  by  the  EleMrotechnhche 
Aaclirirhten.  Germany  possesses  at  present  four  cable  companies. 
The  Deutsch-Atlantische  Telegraphen-gesellschaft  owns  two  cable 
lines  to  America  and  one  to  Vigo,  in  Spain  ;  the  network  has  a 
length  of  17,728  kilometres.  The  Deutsch-Americanische  Co.  has 
10,718  kilometres  of  cables.  The  Deutsch-Nederliindische  Co.'s  cable 
in  the  South  Sea  (Menado-Jap-Guam-Shanghai)  has  a  length  of 
(),33()  kilometres,  and,  finally,  the  Osteuropiiische  Co.'s  cable 
between  Constantza  (in  Roumania)  and  Constantinople  has  a  length 
of  343  kilometres.  In  the  aggregate  these  four  companies,  whose 
headquarters  are  in  Cologne,  control  a  network  of  35,122  kilo- 
metres. The  two  French  companies  have  a  total  cable  length  of 
51,!)5!l  kilometres;  the  six  American,  62,888  kilometres.  In 
London  are  the  seats  of  18  English  cable  companies,  which  control 
a  network  of  241,327  kilometres.  The  English  network  is  thus 
seven  times  the  size  of  the  German.  The  largest  English  company, 
the  Eastern  Telegraph,  alone  possesses  75,932  kilometres  of  cable. 
Two  other  companies,  the  Eastern  Extension,  Australasia  and  China 
Telegraph  Co.,  and  the  Western  Telegraph  Co.,  have  each  networks 
44,000  kilometres  in  extent.  English  pre-eminence  is,  therefore, 
overwhelming.  The  United  States  and  France  are  pushing 
vigorously  ahead.  It  is,  says  our  contemporary,  to  be  hoped  that 
Germany  will  not  rest  satisfied  with  past  exertions,  but  will  con- 
tinue to  extend  her  cable  network. 

Telephone  Rates  Abroad. — In  reply  to  a  question  in 

the  House  of  Commons,  the  Postmaster-General  stated  that  in 
Austria  the  unlimited-service  rate  for  areas  with  more  than  20,000 
subscribers  was  i;l6  13s.  a  year.  In  Germany,  the  corresponding 
rate  was  £9,  but  the  German  Administration  had  stated  that  this 
rate  was  very  unremunerative  in  the  case  of  large  users.  In 
Switzerland  all  telephone  service  was  given  on  a  measured-rate 
basis.  In  New  York  the  telephone  service  was  given  entirely  on  a 
measured-rate  basis,  and  the  unlimited-service  rates  were  exceptional 
in  other  large  cities.  In  Chicago  and  Boston  these  rates  were  about 
,L2C  a  year.  In  London  the  unlimited-service  rate  was  X.n  &  year, 
but  this  covered  calls  to  distant  parts  of  the  area,  which,  in  other 
countries,  would  be  regarded  as  interurban  or  trunk  calls,  and  for 
which  special  fees  would  have  to  be  paid.  Outside  London,  although 
there  were  many  agreements  in  force  at  the  obsolete  unlimited- 
service  rate  of  £10  a  year,  there  had  been  no  current  unlimited- 
service  rate  for  business  connections  since  1907,  but  for  private 
residences  there  was  still  an  unlimited-service  rate  of  t:8  a  year. 

Telephones   and   Infection. — As  a  result  of  renewed 

bacteriological  investigations,  the  P.M.G.  has  announced  that  the 
transmission  of  tuberculosis  through  the  medium  of  the  telephone 
mouthpiece  is  practically  impossible.  This  confirms  the  conclusions 
arrived  at  on  previous  occasions. 

Turkey, — The  telephone  network  of  Constantinople,  now 
under  construction,  is  designed  for  10,000  subscribers,  but  this 
figure  may  be  raised  to  18,000.  To  business  houses  the  yearly 
charge  for  550  conversations  will  be  137'5  fr.  Private  residents 
will  pay  200  fr.,  and  20  centimes  additional  per  conversation  from 
one  town  to  another.  The  network,  the  cost  of  which  wUl  be  about 
£125,000,  will,  it  is  expected,  be  completed  in  about  20  months. — 
L' Industrie  Ulectrique. 

West  Indies. — The  Colonial  Secretary  has  informed  the 
Actine:- Governor  of  British  Guiana  that  the  proposals  contained  in 
the  report  of  the  Royal  Commission  on  Trade  Relations  between 
Canada  and  the  West  Indies,  regarding  the  acquisition  by  the  State 
of  the  cables  owned  by  the  companies  operating  in  the  West  Indies, 
the  duplication  of  cables,  and  the  provision  of  wireless  stations, 
cannot  be  carried  out.  He  favours  the  erection  of  wireless  stations 
by  the  local  Governments  where  possible. 

Wireless  Ocean  Post. — The  Deutsche  Betriebsgesellschaf  t 
f  iir  drahtloee  Telegraphic  has  inaugurated  a  kind  of  ocean  post  of 
much  service  to  travellers.  The  passenger  on  a  boat,  say  from 
Lisbon  to  Rio,  writes  his  letter  on  an  ordinary  telegram  form  and 
hands  it  to  the  telegraph  official  on  board,  who  immediately  wires 
it  to  the  nearest  ship  going  in  the  desired  direction.  The  receiving 
ship  rf  .iords  the  message  on  a  special  form  and  encloses  it  in  an 
envelope  which  is  posted  on  arrival  at  port.  The  sender  of  the 
ocean  letter  is  thus  able  to  communicate  with  his  correspondent 
in  half  the  time  he  would  have  been  able  to  do  had  he  waited  till 
he  arrived  at  his  destination.  The  cost  of  these  ocean  letters  is 
five  marks  30  words,  plus  50  pfennigs  for  postage. — Elek.  n.  Masc/i. 

Tne  Blackpool  tower.  500  ft.  in  height,  is  to  be  made  a  wireless 
station  during  the  encampment  of  the  West  Lanes.  Division  of 
Territorials,  near  Blackpool,  in  August. — The  Marconigra^li, 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aceriu^ton.— March  23rd.     Stores  for  the  Tramways 
Committee  for  a  yeftx,    H,  Pilling,  general  manager, 
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Australia. — Victoria. — April  2ik1.  -J'A)  plugs,  three- 
conductor,  tor  the  P.M.G.'s  Department,  Melbourne.  See  "  Official 
Notices  "  February  23rd. 

April  2nd.  - 10,000  metal-filament  lamps,  for  the  Melbourne  City 
Council.     See  "Official  Noticos"  to-day. 

April  loth. — Mapneto  table  telephones  and  common-battery  wall 
tolephoneH,  and  500  three-position  switchint^  keys,  for  the  P.M.G.'s 
Department,  Melbourne.     See  "Official  Notices  "  March  1st. 

April  2:5rd. — 2000-K\v.  steam  turbo-alternator,  for  the  Melbourne 
City  Council.     See  "Official  Notices  "  March  Ist. 

(Queensland. — April  24th  and  May  nth.  Telegraph  and  tele- 
phone material,  for  the  P.M.G.'s  Department.  See  "  Official 
Notices  "  to-day. 

South  Ai'.stkalia.  —  April  24th.  Telephone  and  telegraph 
material,  for  the  P.M.G.'s  Department.  See  "Official  Notices  " 
to-day. 

Western  Austkalia. — May  8th.  (Jommon-battery  telephones, 
for  the  P.M.G.'s  Department.     See  "  Official  Notices  "  to-day. 

Anstria-]Iun|2;ary. — Banmaluka  (Bosnia). — April  1 0th. 

Tenders  are  invited  for  the  erection  complete  of  a  hydro-electric 
station  on  the  IJrba  River,  for  the  supply  of  light  and  power  to  the 
city  and  suburbs.  Only  tenders  for  the  complete  installation  will 
be  considered.  Terms,  !."»  kronen,  of  the  municipality.  Deposit 
20,000  kronen.  Offers,  with  the  superscription  "  Offert  zur  Zahl 
I,l4(>  fiir  die  Elecktricitatsanlage,"  to  be  addressed  to  the  Stadt- 
majjistrat,  Banjaluka. — Mek.  ii.  Jfanc/d/wnbau. 

Belfast. — April  8th.  Two  750-KW.  turbo-alternators, 
condensing  plant,  and  e.h.t.  switchgear,  for  the  Corporation.  See 
'•  Official  Notices  "  March  8th. 

Belgium. — April  let.  La  Direction  du  Service  Special 
d'Etudes  et  de  Coutrole  des  Applications  de  I'Electricito,  52,  Boule- 
vard du  Regent,  Brussels,  is  inviting  tenders  for  the  mechanical 
and  electrical  equipment  of  ten  pumping  stations  in  connection 
with  the  Charleroi  Canal. 

Bray.— March  I'Jth.  Stores,  for  the  U.D.C.  Electricity 
Works.     See  "  Official  Notices  "  March  8th. 

Bri^liouse. — March  18th.  1,220  yd.  of  armoured  cable, 
one  feeder  pillar  and  one  feeder  panel,  for  the  T.C.  See  "  Official 
Notices  "  March  8th. 

Bristol. — March  28th.  Separate  tenders  for  the  following, 
for  the  Guardians,  for  Southmead  Workhouse  : — {2)  Boilers, 
economisers,  steam  pipes,  kc.  (deposit  £."j) ;  (H)  electric  light 
generating  plant ;  (4)  electric  light  wiring  and  fittings  ;  (.">)  laundry 
machinery,  motors  and  appliances.  Deposits  for  3,  4  and  5,  £2  each. 
J.  J.  Simpson,  Clerk  to  the  Guardians,  St.  Peter's  Hospital. 

Canada. — CALaAKV. — March  20th.  City  Commissioners. 
One  2,.'300-KW.  turbo-generator  set,  one  1,000-kw.  synchronous 
motor-generator,  50-KW.  motor-generator  and  2.5-KW.  exciter  set. 
Deposit  £.')00.  Particulars  can  be  seen  at  the  Board  of  Trade 
Commercial  Intelligence  Department  in  London. 

March  30th. — One  1,500-KW.  A.c.  steam  turbo-generating  set,  and 
one  500-KW.  a.c.  generator  coupled  to  Diesel  engine,  for  the  City 
Commissioners  of  Moose  Jaw,  Saskatchewan.  See  "  Official 
Notices  "  March  8th. 

Saskatoon. — March  22nd.  Water-tube  boilers,  induced  draught 
plant,  economisers,  automatic  stokers,  steam  feed  pumps,  one  2,000- 
KW.  steam  turbo-generator,  turbine  exciters,  vV:c.  Specification  can 
be  seen  at  the  Commercial  Intelligence  Department,  Board  of  Trade, 
London.  Tenders  to  City  Commissioners,  Saskatoon,  Saskatchewan. 
Deposit  five  per  cent. 

Cape  Town. — April  24th.  Two  electric  passenger  lifts 
for  new  Law  Courts.  Specifications,  &c.,  from  District  Engineer. 
Public  Works  Dept.     Deposit  £2. — Hoard  of  Trade  Journal. 

Cardiff'. — March  2 1st.  Electric  light  sundries,  for  a  year, 
for  the  VAty  of  Cardiff  Mental  Hospital,  Whitchurch.  Clerk  and 
Steward  of  the  Hospital. 

Edinbiirft'h.— March  2ord.  Arc  lamp  globes,  cast-iron 
pipes  and  pavement  boxes,  and  underground  conduits,  for  the  Elec- 
tricity Department.     Deposit  10s.     Mr.  F.  A.  Newington,  engineer. 

France, — Paths. — March  21st.  Supply  and  installation 
of  six  groups  of  electric  pumps  at  the  municipal  waterworks  on 
the  Quai  d'Austerlitz.  Particulars,  Ingenieur-en-chef,  Service 
technique  des  Eaux  et  de  I'Assainissement,  9,  Place  de  I'Hotel  de 
VUle,  Paris. 

March  21st. — The  municipal  authorities  of  Moisy-le-Sec  (Seine) 
are  inviting  tenders  for  an  installation  of  electric  lighting  in  the 
Town  Hall. 

Gillino:Iiaiu. — March  25th.  Materials  for  a  year,  for 
the  Corporation  Electricity  Department.  See  "Official  Notices" 
March  8th. 

Govan. — March  2Gth.  Stores  for  a  year,  for  the  Burgh 
Electricity  Department.     See  'Official  Notices"  to-day. 

Greece. — Pih-EUs. — IMarch  olst.  Three  electric  cranes 
of  10,  ()  and  2  tons  respectively  for  the  Harbour  Board.  Com. 
Int.  Dept.,  Board  of  Trade,  London. 

Halifax. — March  26th.  Electrical  fittings,  for  six 
months,  for  the  Board  of  Guardians.  A.  T.  Longbotham,  clerk, 
Carlton  Street. 


Hornsey.  —  March  ICth.  Extension  of  dynamo  and 
feeder  switchboard,  for  the  T.C.    See  "  Official  Notices  "  March  Int. 

KinifSton-upon-Hull.  —  March  20th.  Extra-high- 
tension  three-phase  ;.  witch  board,  and  20-ton  overhead  travellinjt 
crane,  for  the  Corporation.     See  "  Official  Notices  "  March  8th. 

London. — L.C.C. — Tenders  are  to  Ik.-  invited  for  two 
new  engines  tor  driving  the  mechanical  stokers,  coal  conveyore.  Ax., 
at  the  Crosaness  pumping  station. 

March  20th.— Electrical  installation  at  the  Morden  Terrace 
School.     See  "  Official  Notices  '  to-day. 

KEXsiNfiTON.  — March  2Hth.  Telephone  installation  at  the 
Infirmary  in  Marloes  Road.     Clerk  to  Guardians,  at  the  Infirmary. 

Woolwich.— March  20th.  I,200-kw.  three-pha.-e  turbo-alter- 
nator, with  condensing  plant,  for  the  B.C.  See  "  Official  Notices  " 
March  8th. 

H.M.  Office  ok  Works. — March  26th.  Carbon  and  metal- 
filament  lamps  for  one  year.     See  "  Official  Notices  "  to-day. 

Bethnal  Green  April  2nd.'  Telephone  cables,  for  the  B.  of  G. 
See  "Official  Notices'"  to-day. 

Mertliyr  Tydfil.— March  28th.  Electrical  installarion 
at  the  Municipal' Secondary  School,  Cyfarthfa  Castle.  See  "  Official 
Notices"  March  8th. 

New  Zealand.  —  May  1st.  Public  Works  Depart- 
ment. Supply  to  Lyttleton,  under  the  Lake  Coleridge  electric 
power  scheme,  of  pipe  lines,  valves,  water-wheels,  generators, 
switchboards,  transformers,  and  accessories,  also  travelling  crane. 
Particulars  can  be  seen  at  Board  of  Trade  Com.  Int.  Dept.  in  London. 
Tenders  for  the  whole,  or  for  any  section,  should  be  addressed  to  the 
Minister  of  Public  Works,  Wellington. 

Rhodesia. — Salisbury. — April  l.")th.    (l)  Cables,  ])oles, 

and  line  material  ;  (2)  power  station  equipment  for  lighting 
London  Agents  :  Davis  v*c  Soper,  .54,  St.  Mary  Axe,  E.C.  Deposit 
£5.     Must  be  British  or  British-Colonial  manufacture. 

Rosario. — The  Bevieiv  of  the  River  Plate  says  it  is 
reported  from  Rosario  that  the  municipality  will  shortly  call  for 
tenders  for  the  exten-^ion  of  the  electric  tramways.  Several  firms 
are  said  to  be  interested  in  the  business. 

Russia. — In  the  course  of  the  present  year  the  Russian 
Postal  Ministry  intend  to  establish  on  the  shores  of  the  Arctic  four 
wireless  stations.  Three  stations  will  be  fitted  with  ordinary 
apparatus,  while  the  fourth  will  have  a  specially  powerful  equip- 
ment. The  cost  is  estimated  at  230,000  roubles.  Tenders  are  to  be 
called  for.  Further  particulars  may  be  had  from  the  Ministry  of 
Posts  and  Telegraphs,  St.  Petersburg. — EleJi.  u.  Ma.^c. 

8alford. — March  21st.  Main  D.c.  lighting  and  power 
switchboard,  for  the  Corporation.   See  "  Official  Notices  '  March  ^ih. 

Electric,  telephonic,  and  fire  alarm  installations  at  the  Infirmary, 
for  the  Board  of  Guardians  (over  £2.00<0.  Lacey  &  Sillar, 
engineers. 

Sweden. — March  31st.  The  Electro-technical  Depait- 
ment  of  the  Stockholm  Municipality  are  in\'iting  tenders  for  the 
electrical  equipment  of  the  water-power  generating  station  at 
Porjus  (Laponie).  Fo#  further  particulars,  see  this  column  for 
March  1st. 

Tonbrido^e. — IMarch  18th.  Cables,  meters,  arc  lamp 
carbons,  &c.,  for  a  year,  for  the  U.D.C.  H.  W.  Peach,  clerk.  Ton- 
bridge  Castle. 

WaltliamstOM'. — March  22nd.  AVater-tube  boilei-s,  feed 
puinp  and  pipework,  turbo-alternators  or  engine-driven  alternatoi-j^. 
motor  generators,  rotary  conveiters  and  switchgear.  for  the 
U.D.C.     See  "  Official  Notices  "  March  Sth. 

West  Hartlepool. — April  2nd.  {a)  oOO-Kw.  storage 
battery  and  booster  (//)  rotary  converting  plant  for  the  Corj)or;itiou 
Electricity  Department.     See   'Official  Notices"  to-day. 

Wig'an. — ^larch  25th.  Stores  and  materials  for  the  Cor- 
poration Electric  Light  and  Tramways  Departments.  See  "  Official 
Notices'"  to-day. 


CLOSED. 
Australia.  —  The    following    contract    acceptances    ai-e 

notified  in  the  Australian  Mining  Standard : — • 

Victoria.— P.M.G.'s  Department.— 100  coninaon-battery  table  telephones,  at 
£•1  6s.  4d.  each.  10,000  protectors  at  3s.  IJd.  each.  30  miles  of  tele- 
phone cable,  a08  pairs  conductors  at  j6494  per  mile.— Western  Electric 
Co.  (Aust.),  Ltd. 

Q\EKN.^LAND.— P.M.G.'s  Department.-  -Condeusers,  relays,  resistance  boxes, 
sounders,  switches,  iSc—  British  Insulated  and  Helsby  Cables,  Ltd. 

20  spring  inkwriters,  at  £16  lis.  each :  20  sounders,  Morse  P.O.  pattern, 
at  £\  6s.  each.— Siemens  Bros.  Dynamo  Works,  Ltd. 

55  keys,  platinum  wire,  relays,  transmitters,  Ac— I.B.G.P.  and  T.  Works 
Co.,  Ltd. 

Bel|2:iuni.  —  La  Sociote  des  Ateliei-s  de  Constructions 
Electriques,  of  Charleroi,  last  week  submitted  the  lowest  tender  to 
the  Belgian  State  Railway  authorities  in  Brussels  for  the  supply  of 
a  2o-ton  electric  travelling-crane,  '^.Hree  ethers  firms  competed 
for  the  order. 
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Birkeuhead. — The  Corporation  has  accepted  the  tender 
of  Messrs.  Siemens  Bros."  Dynamo  Works,  Ltd.,  for  six  tramcars, 
for  c 4,404. 

Burnley.  —  The  Electricity  Committee  has  accepted 
Messrs.  Siemens  Bros."  tender  for  lead-covered  paper-insulated  cable 
required  for  the  tramway  extension  to  Harle  and  Syke. 

Blackburn. — The  T.C.  has  accepted  the  following  tenders 

lor  the  electricity  works  : — 

The  Micanite  and  Insulatoi-s  Co.,  l-til.— Micanite  sheet,  red  ttbre  sheet. 
R.  \V.  Blackwell  .'t  Co.,  Ltd.—Insulating  paint,  V.  &  B.  insulating  tape, 

Kurkee  insulating  tape.  ,      .      ^  ^,      t   ,■ 

IndiaKubber,  Guttapercha  and  Telegiaph  Works  Co.,  Ltd.— India-rubber 

solution,  self-adhesive  coniponnd  tape. 
Siemens  Bros.  .«  Co.,  Ltd  —Plain  linen  tape. 
Vacuum  Oil  Co.,  Ltd.— Crdnk-chamber  oil,  cylinder  oil. 
Klectrioal  .\pparatus  Co.-  Motor-starting  switches. 

Burv. — The  Corporation  has  accepted  the  tender  of 
Messrs.  Ferranti,  Ltd.,  for  hi^ch-tension  switchgrear. 

Lexden   and   Winstree.— The  1>.  of  (J.  received  the 

following  tenders  for  installing:  the  electric  light  at  the  work- 
house :  — 

Williamj  &  Co.,  Colchester. .  ..        ..    (accepted)   ^137 

.loslins,  Ltd.,  Colchester 1S6 

Mr.  Peacock 116 

Liverjiool. — Tenders  for  the  supply  of  materials  to  the 
ele<.>tric  supply  department  for  12  months  have  been  accepted  by  the 
Corporation  as  follows  : — 

Cables  and  accesFories  for  street  mains.— Callender's  Cable  and  Con- 
struction Co.,  Ltd. 

Wood  casings  and  sundries.— P.  L.  Jones  &  Co. 

CI.  troughs  and  boxes.— Whyman's  Foundry  Co.,  litd. ;  J.  Allan,  Sen.,  and 
Son,  Ltd. ;  and  E.  Wilson  &  Co. 

Carbon  filament  lamps.— Electrical  Co.,  Ltd. 

Insula'ed  cables  and  wires.— Anchor  Cable  Co.,  Ltd. ;  British  Insulated  and 
Helsby  Cables,  Ltd.;  and  Ward  &  Goldstone. 

Carbons  for  arc  lamps  — Wm.  Geipel  &  Co. ;  General  Electric  Co.,  Ltd. 

Brass  and  copper  castings.— R.  Rnberts  &  Sons. 

Electric  fittings  and  sundries— Sykes  &  Sugden  ;  British  Insulated  and 
Helsby  Cables,  Ltd. ;  and  Edison  &  Swan  United  Electric  Light  Co.,  Ltd. 

The  Corporation  has  accepted  the  tender  of  Messrs.  R.  Wearing 
and  Sons,  West  Derby,  Liverpool,  for  work  and  material  required 
in  connecting  up  the  high-tension  switch-rooms  at  Nos.  1  and  2 
stations,  and  the  erection  of  the  tanks  for  the  new  Worthington 
cooling  towers  at  the  Lister  Drive  power  station,  the  amount  being 
£2.1>67. 

London. — Hammers.mith. — The  following  are  recom- 
mended for  annual  contracts  for  the  Electricity  Department : — 

Arc  lamps  and  globes.— City  Glass  Co.  (five  tenders  submitted). 
Metal-filament    lamps.— General    Electric    Co.,    Ltd.    (Osrams),    £183    (15 

tenders  for  lamps  of  English  manufacture;  five  foreign). 
Electrical  goods.— Veritys,  Ltd.  (seven  tenders). 
Meters  (ordinary).— Ferranti,  Ltd.  (eight  tenders). 
Meters  (prf  payment).— Ferranti,  Ltd.  (six  tenders). 
Insulated  wires.- General  Electric  Co.,  Ltd.,  £138  (24  tenders). 
Packing  and  jointing  materials.— Hobdell,  Way  &  Co.  (11  tenders). 
Tubes  and  screws.— Pryke  &  Palmer  (seven  tenders). 
Joint  boxes  and  connections.— W.  Lucy  &  Co.,  £461  (four  tenders). 

The  Committee  has  deferred  the  consideration  of  tenders  for  the 
supply  of  oils,  cable  ducts,  and  conduits  and  fitting.",  and  does  not 
recommend  the  acceptance  of  any  tender  for  carbon-filament  lamps 
or  for  carbons. 

The  Westinghouse  Brake  Co.,  Ltd.,  of  Lc»don,  manufacturers  of 
the  Westintrhouse-Morse  rocker-joint  chain,  Save  jnst  received  from 
the  Port  of  Lonion  Authority  what  is  thought  to  be  the  largest 
single  order  for  chain  drives  on  record  in  this  country,  viz.,  eight 
drives  aggregating  880  h.p.  Further  progress  has  been  made  in  the 
manufacture  of  these  chain  drives,  which  are  now  made  in  various 
pitches  up  to  3  in.  A  ten-page  booklet  of  illustrations  just  issued 
relating  to  the  system,  shows,  among  other  things,  an  illustration 
©f  3  in.  and  ^  in.  links. 

Manchester. — The  Corporation  lias  accepted  the  tender 
of  Messrs.  W.  Scott,  Ltd.,  Leeds,  for  the  supply  of  3,2.50  tons  steel 
tramway  rails,  manufactured  according  to  the  Sandberg  process,  at 
CT  5s.  per  ton.  The  Tramways  Committee  had  previously  decided 
to  accept  the  tender  of  the  Lorain  Steel  Co...  Johnstown.  U.S.A.. 
but  the  latter  could  not  deliver  in  May.  The  Committee  therefore 
rescinded  its  decision,  and  accepted  Mtssrs.  Scott's  tender. 

]\'ewport  (Men.). — The  B.  of  G.  on  Saturday  accepted 
the  tender  of  Messrs.  R.  Alger  &  Sons,  of  Newport,  for  electric  light 
fittings. 

Sheffield. — The  following  tenders  have  been  accepted 
by  the  T.C.  :  — 

Biennial  supply  of  electrical  fittings.— David  Asliton  &  Co. ;  T.  A.  Ashton 
and  Co.  ;  Taskers,  Sons  &  Co.  ;  Renton,  Holdsworth  &  Co. 

36  high-tension  switches.— A.  Reyrolle  &  Co.,  Ltd.,  £392. 

Two  water-tube  boilers,  mechanical  stokers,  economiser  and  all  accessories, 
at  Sheaf  Street  power  station.— Stirling  Boiler  Co.,  Ltd.,  £5,812. 

Torquay. — The  T.C.  has  accepted  the  tender  of  Mr. 
H.  A.  Bessemer,  at  £272,  for  wiring  and  installing  electric  light  at 
the  new  pavilion. 

Wolverhampton.  —  The  Electricity  Committee  has 
accepted  the  tender  of  the  British  Thomson- Houston  Co.,  Ltd.,  for 
.ndditional  high  and  low-tension  switchgear  for  the  Chillington 
sub-station,  at  an  estimated  cost  of  £376.  An  additional  trans- 
former of  not  less  than  300  kW.  capacity  is  to  be  purchased  and 
erected  at  the  same  sub-station,  at  an  approximate  cost  of  £250, 


FORTHCOMING    EVENTS. 


Institution  of  Civil  Engineers.  —  Friday,  March  15th.— Students'  meeting.  At 
8  p.m.     1'aper  on  "  The  Heat  Value  of  Fuels,"  by  Mr.  A.  E.  Gladwin. 

Junior  Institution  of  Enoinoers.- Friday,  March  15th.  At  8.15  p.m.  At  .39,  Victoria 
Street,  8.W.     Paper  or  "  Crude  C)il  Engines,"  by  Mr.  A.  H.  Weston. 

Saturday,  March  16th.— At  10  a.m.  Visit  to  the  Lot's  Road  power 
station,  Chelsea. 

Royal  Institution.— Friday,  March  15th.  At  9p.m.  Discourse  on  "The  Origin 
of  Radium,"  by  Mr.  F.  Boddy. 

Saturday,  March  Kith.— At  8  p.m.  Lecture  on  "  Molecular  Physics," 
bv  Prof.  Sir'j.  J.  Thomson.     (Lecture  IV.) 

Saturday,  Marfh  56rd.— At  8  p.m.  Lecture  on  "Molecular  Phycios," 
by  Prof.  Sir  J.  J,  Thomson.    (Lecture  V.) 

Institution  of  Mechanical  Engineers.- Friday.  March  15th.  At  8  p.m.  Paper  on 
"  The  Diesel  Oil  Engine,  and  its  Industrial  Importance,  particularly  for 
Great  Britain,"  by  Dr.  R.  Diesel. 

South-western  Polytechnic —Friday,  March  15th.  At  8  p.m.  Distribution  of 
prizes  and  certificates  by  Sir  D.  Gill. 

Northampton  Inatltuta  Englreering  Sooloty.- Saturday,  March  16th  (not  March 
ilth,  as  stated  in  our  last  issue).  At  7  p.m.  for  l.SO  p.m.  At  the  Holborn 
Restaurant.     Annual  dinner. 

Institution  of  Electrical  Engineers  (Students'  Section).- Saturday,  March  16th.  At 
7  p.m.    At  the  Trocadero  Restaurant.     Eighth  annual  dinner. 

Illuminating  Engineering  Society.— Tuesday,  March  19t,h.  At  8  p.m.  At  the  Royal 
Society  of  Arts.  Papers  on  "The  flighting  of  Printing  Works  and  Offices," 
by  Messrs.  F.  W.  Goodenough  and  Justus  Eck. 

Institution  of  Electrical  Engineers  (Newcastle  Students'  Section).— Tuesday,  March 

19th.     At   7.30  p.m.     At   the    Armstrong  College,    Newcastle.    Paper    on 
"  High-Speed  Radio-Telegraphy,"  by  Mr.  B.  A.  Robinson. 

Institution  of  Electrical  Engineers  (London).— Thursday,  March  2lst,  At  8  pm. 
Discussion  on  "  The  Causes  Preventing  the  more  General  Use  of  Electricity 
for  Domestic  Purposes,"  to  be  opened  by  Mr.  S.  Z.  de  Ferranti. 

Physical  Society.— Friday,  March  22nd.  At  5  p.m.  At  the  Imperial  College  of 
Science,  South  Kensington.  Papers  on  "A  2,000-Frequency  AUernator," 
by  Mr.  W.  Duddell ;  "A  New  Method  of  Comparing  Capacities,"  by  Mr.  A. 
Campbell ;  and  "  The  Coefficients  of  Cubical  Expansion  of  Fused  Silica  and 
Mercury,"  by  Mr.  H.  Donaldson. 


Association  of  Engineers-in-Charge.— Saturday,    March  23rd. 
the  Holborn  Restaurant.    Annual  dinner. 


At  6.30  p.m.    At 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Lieut.-Col.  H.  M.  Leaf. 
1  he  following:  orders  have  been  issued  for  the  current  week  : — 

Monday,  March  18rh. — "A"  Company.  Technical  work  and  lecture  on 
"  Military  Telephones,"  7  to  10  p.m. 

Tuesday.  March  19th. — "B"  Crmpany.  Technical  work  and  lecture  on 
"Military  Telephones,"  7  to  It  p.m.    Rfcrniis' instruction,  7  to'fl  p.m. 

Thursday,  March  21st.— "C"  Comiany.  lechnical  work  and  lecture  on 
"  Military  Telephones,"  7  to  10  p.m. 

Friday,  March  22nd. — "  D "  Company.  Technical  work  and  lecture  on 
"  Military  Telephones,"  7  to  10  p  m.     Recruits'  instruction,  7  to  9  p.m. 

Saturday,  March  23rd.— Mobilisation  we<  k-end  run  at  Fort  Coalhouse  for 
"D"  Company.  Parade  at  Fencburch  Street  Station  (L.T.  and 
Southend  Railway)  at  3.10  p.m.  Diess:  Service  dress,  jiutties,  great- 
coats, belts  and  haversacks.     No  arms  will  be  taken. 

Saturday,  March  23rd. — Annual  couise  cf  musketry.  The  shoot  arranged 
for  this  date  is  cancelled. 

Shere.— The  week-end  run  at  Shere  will  be  held  on  23rd  inst.  for  "A"  and 
"B"  Companies.  Members  wishing  to  attend  please  notify  head- 
quarters early.    Time  of  trains,  Ac,  will  be  notified  by  postcard. 

(Signed)       P.  H.  S.  Campbell,  Capt.  R.E.  and  Adjt., 

Far  Officer  commanding  L.E.E. 


NOTES. 


Parliamentary, — Agricultural  Light  Railways. — 

Mr.  Rowntree  asked  the  President  of  the  Board  of  Agriculture  (1) 
whether  his  attention  had  been  called  to  the  development  of  agri- 
cultural light  railways  in  Belgium  and  other  countries  since  1 886, 
and  whether  he  would  be  prepared  to  appoint  a  small  committee  to 
report  as  to  what  steps  it  would  be  necessary  to  take  to  establish 
in  this  country  an  effective  system  of  agricultural  light  railways, 
and  C2)  whether  his  attention  had  been  called  to  the  small  develop- 
ment of  agricultural  light  railways  under  the  Light  Railways  Act 
of  1896,  and  whether  the  commissioners  appointed  under  that  Act 
had  reported  to  him  as  to  the  cause  of  the  comparative  failure  of 
the  Act  to  develop  agricultural  light  railways  in  this  country. 

Mr.  Buxton  replied  that  the  Board  of  Trade  was  fully  acquainted 
with  the  position  of  light  railways  in  Belgium  and  he  did  not  think 
the  appointment  of  a  committee  would  serve  any  useful  purpose. 
The  Light  Railway  Commissioners  had  from  time  to  time  in  their 
annual  reports  referred  to  the  question  of  the  comparatively  .slow 
development  of  agricultural  light  railways  in  this  country,  and  he 
hoped  that  the  Light  Railways  Bill  which  he  had  introduced  would 
facilitate  the  promotion  of  light  railway  undertakings. 

COMMITTEK. — A  Select  Committee  consisting  of  Sir  Luke  White, 
Mr,  J.  E.  Gordon,  Sir  C.  Quilter  and  Mr.  Millan  has  been  appointed 
to  consider  the  following  Bills  : — London  Electric  Railways,  Edge- 
ware  and  Hampstead  Railway.  Metropolitan  District  Railway  and 
Ramebottom  U.D.C.  Railway. 
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.Mktropomtan  Ei-ECTUic  Tbamwayh  Bill. — The  Timrii  report-* 
that  the  under  for  the  hocoikI  reading  of  the  Metropolitan  Electric 
Tramways  Kill,  riotice.s  for  the  rejection  of  which  stooil  in  the  names 
of  six  hoii.  members  representing  both  sides  ot  the  House,  was  read 
in  the  House  of  Commons  on  II th  inst.  and  discharKcd,  and  the 
Hill  withdrawn. 

li.C.C.     liOndon  I  nited  Tramways  Award. — Accord- 

inff  to  the  Daily  Tpb'ijriipli,  the  wum  to  be  paid  to  the  London  United 
Tramways  by  the  L.C  C/.  for  the  Company's  tramways  in  the  County 
of  London,  exclusive  of  any  allowances  for  past  or  future  profits, 
or  any  compensation  for  compulsory  sale,  or  other  consideration 
whatsoever,  is  £248,653,  divided  as  follows  :- 

Permanent  way  and  metals   ...         ...         ...  £33,964 

Overhead  electrical  equipment          ...         ...  2,803 

Ducts,  cables,  and  manholes...         ...         ...  b,94I 

Cars         21,125 

Special  Expenditure  :- 

Deposit  with  Hammersmith   B.C.    ...         ...  1,000 

Proportion  of  payment  to  Trea,sury  ...         ...  1,35!) 

Street  wideningfs    ^    ...         ...         ...         ...  3.">,462 

Road  lowering's             ...         ...         ...         ...  1,250 

Parliamentary  expenses          ...         ...         ...  15,500 

Chiswick  depot  and  power  station 127,249 


Total 


t:248,ti53 


The  L.C.C.  is  to  pay  the  whole  of  the  costs. 

It  may  be  pointed  out,  with  respect  to  the  item  concerningr  the 
ducts,  cables,  and  manholes,  that  the  tramway  company  claim 
C  10,437  instead  of  the  £8,941  allowed.  The  company  further 
maintain  that  they  are  entitled  to  a  larger  proportion  of  the  pay- 
ment of  ClO.OOO  made  to  the  Treasury  than  the  £l,3."jy  awarded 
by  the  referee.  They  further  claim  C  4,500  paid  by  them  to  the 
Fulham  District  Board,  and  another  ^t  1,000  paid  to  the  same 
body. 

In  respect  of  the  above  items,  the  referee's  award  has  been 
stated  in  the  form  of  a  special  case,  as  has  also  his  award  with 
regard  to  the  cost  of  street  widening-s  and  legislative  expenses. 
Should  the  L.C.C.  succeed  in  getting  the  award  for  the  latter 
items  set  aside,  the  referee  has  determined  that  the  Council  shall 
pay,  on  behalf  of  the  first  item,  i;  4,000  only,  and  with  regard  to 
the  second  item  of   €15,500  nothing  at  all. 

Ituildiiio:     Exhibition.    Manchester. — Of    the    two 

Exhibitions  at  present  open  in  Manchester,  perhaps  the  one  at  the 
City  Hall  will  appeal  most  to  the  electrical  engineer.  Progress  is 
marked  by  the  fact  that  practically  all  wood-working  machines 
and  tools  are  separately  driven  by  electric  motors  The  tendency 
in  all  modern  works  is  for  a  separate  and  electrical  drive  for  every 
unit,  and  that  this  jiractice  makes  for  highest  plant  efficiency  is 
now  well  known.  A  distinct  departure  from  ordinary  practice  is 
noted  in  the  Marino  electro-galvanizing  process.  Unlike  the 
general  method  of  coating  iron  with  zinc,  which  consists  of  dipping 
the  iron  into  a  bath  of  molten  zinc,  the  process  is  a  cold  one. 

In  the  process,  mineral  acids  are  entirely  eliminated,  and  by  the 
use  of  an  effective  reducing  agent  in  the  solution  the  surface  of  the 
iron  is  rid  of  any  film  of  oxide  which  might  be  present.  The  zinc 
is  then  deposited  on  a  clean  surface,  ensuring  absolute  adhesion. 
The  solution  being  rich  in  the  required  mineral,  on  account  of  its 
great  solvent  power,  and  as  it  cannot  be  decomposed  under  ordinary 
conditions,  the  rate  of  depositing  may  be  high.  It  is  possible  to 
deposit  1  to  2  gm.  of  zinc  per  ampere-hour  at  a  pressure  of  2  volts, 
so  that  the  efficiency  is  nearly  100  per  cent.  There  being  no  heat 
required,  it  is  possible  to  galvanize  springs,  &c.,  as  the  qualities  of 
the  iron  are  not  impaired.  Many  interesting  examples  are  on 
view,  including  valve  bodies,  nuts,  screws,  &c. 

A  number  of  interesting  push-button  service  lifts  for  hotels,  &c., 
by  Brady  &  Co.,  Manchester,  are  to  be  seen.  Instead  of  wire  ropes 
steel  tapes  are  employed,  being  greased  as  they  pass  through  the 
gear  bedplates.  Since  no  balance  weight  is  required,  the  lifts  are 
worth  consideration. 

Lef^al. — Thk  Oseam  Lamp  Works,  Ltd.,  v.  The  Z. 
Manufacturing  Co.,  Ltd. — This  patent  action  was  mentioned  to 
Mr.  Justice  Neville,  in  the  Chancery  Division,  again  on  Wednesday. 
March  13th.  Mr.  Walter,  who  represented  the  plaintiffs,  reminded 
his  Lordship  that  permission  had  been  given  to  apply  to  fix  a  day 
for  hearing  after  March  12th,  and  Mr.  T.  Terrell,  for  the  defend- 
ants, said  they  were  most  anxious  to  have  the  case  tried  during  the 
present  sittings,  and  if  his  Lordship  could  see  his  way  to  take  it, 
they  would  be  glad. 

His  Lordship  asked  as  to  the  probable  duration  of  the  hearing, 
and  Mr.  Terrell  said  he  did  not  think  it  ought  to  take  long,  as  his 
Lordship  was  familiar  with  the  patent. 

Mr,  Walter  did  not  know  that.  The  question  in  this  action,  he 
said.  wa.s  not  the  same  as  that  raised  in  the  previous  action  before 
his  Lordship. 

His  Lordship  said  he  could  not  take  the  case  before  the  24th  or 
2.5th  of  the  present  month. 

Mr.  Terrell  said  the  hearing  would  take  four  or  five  days,  but 
Mr,  Walter  said  his  learned  friend  was  sanguine.  If  he  had  aaid 
8  or  10  he  thought  it  would  have  been  nearer  the  mark. 

Mr.  Justice  Parker  said  if  the  parties  did  not  mind  the  case  being- 
part  heard,  he  would  start  it  at  these  sittings,  but  he  did  not  see 
how  it  could  be  finished  before  Easter. 

Mr.  Terrell  said  he  would  much  rather  it  was  not  opened  these 
sittings,  if  it  could  not  be  concluded. 

Accordingly,  the  bearing  stands  adjourned  until  next  sittings, 
when,  in  the  Ordinary  course,  it  will  come  before  Mr.  Juetice 
Watrington 


Dkcisios  i.v  the  Action  agalvst  Sol'th  Shiklds  Cokpoba- 

TioN. — The  hearing  of  the  action  in  which  John  William  Young 
and  his  wife  claime^l  i80  damages  from  the  South  .Shields  Cor- 
poration in  respect  of  shock  Mustained  by  Mrs.  Yonng,  through  a 
flash  of  electricity  caused  by  the  fusing  of  an  overhead  tramway 
wire,  at  the  foot  of  Fowler  Street,  on  July  8th  last,  was  resumed 
by  Judge  Bonsey,  at  a  special  sitting  of  .South  Shieldn  County 
Court,  on  1 1th  inst.  The  circumstances  were  reported  in  our  i.-ssne 
of  February  Kith. 

On  11th  inst.  further  evidence  waa  called  on  behalf  of  the 
plaintiff. 

Mr.  Moynell  submitted  that  there  was  no  case  a7ainst  the  defen- 
dants. There  was  no  actual  injury  to  the  lady,  and  no  evidence  of 
anything  to  cause  her  reasonable  fear  for  her  safety.  Secondly,  be 
argued  that  there  hafl  been  no  negligence  on  the  part  of  the  defen- 
dants. The  tram  conductor,  he  pointed  out.  was  on  the  roof  of  the 
car  holding  the  trolley,  and  this  was  a  precaution  that  was 
ordinarily  taken  in  Shields.  Trolley  poles  were  liable  to  come  off 
the  overhead  wires  at  junctions,  and  there  was  no  means  known  to 
stop  it. 

Evidence  was  given  by  the  motorinan,  the  conductor  of  the  car. 
Mr.  L.  Harvey,  manager  of  the  tramways,  and  others  :  and  after  a 
lengthy  hearing,  the  Judge  found  that  no  negligence  had  bfjcn 
proved,  and  gave  judgment  for  the  Corpori.tion, 

Domestic  Electricity. — In  c(jnnection  with  the  dis- 
cussion ou  the  extension  of  domestic  uses  of  electricity,  to  be  opened 
by  the  President  of  the  Institution  of  Electrical  Enu'ineers  on  the 
the  21st  inst.,  it  is  a  matter  of  great  importance  to  know  why  it 
is  that  electricity  is  not  more  largely  used  for  domestic  purposee. 
It  is  the  object  of  the  propo.sed  discussion  to  find  out  and  to  brinjf 
about  a  clear  understanding  of  all  the  causes  and  reasons  which 
militate  against  its  general  adoption.  Electrical  men  will  then  be 
in  a  position  to  discuss  remedies  and  to  take  concerted  action  in 
the  interests  of  electricity,  and  to  the  great  benefit  of  the  public. 
Some  suggested  causes  are  as  follows  :  Price  of  energy  :  cost  of 
electricity-using  apparatus  (radiators,  cookers,  iron-heaters,  tc.)  : 
failure  of  electricity-using  apparatus  :  want  of  knowledge  of  what 
electricity  can  do  economically  and  well ;  the  great  facUitiea  given 
by  the  suppliers  cf  gas  in  the  way  of  hiring  apparatus  on  very  low 
terms  to  induce  consumption  :  cheap  coal,  cheap  gas,  cheap  oil ; 
natural  objection  to  change  :  installation  of  houses  ;  cost  of  service 
from  street  where  more  power  required  ;  the  unsatisfactory  tenure 
of  electrical  undertaking,  which  renders  the  raising  of  capital  for 
giving  a  cheap  supply  so  difficult ;  also  want  of  good  enough  busi- 
ness methods  in  pushing  sales  ;  want  of  educational  work  ;  want 
of  advertising. 

Among  the  uses  of  electricity,  other  than  lighting,  may  be  cited 
cooking,  water-heating,  heating  rooms,  ironing,  vacuum-cleaner 
driving,  and  small  power  uses  for  boot-cleaning  ;  knife-cleaning  : 
refrigerating  ;  pumping,  \c.,  also  the  operation  of  lifts. 

We  touch  on  this  matter  in  our  ''  Leaderette ""  columns  this  week. 

Paisley   Tramways   Stall".— On  Thursday  last  week, 

the  Paisley  District  Tramways  Co.  held  the  last  of  their  monthly 
dances  for  the  winter.  Several  interesting  presentations  took  place, 
the  storekeeper  being  presented  with  a  pipe,  and  Miss  Alexander 
(Traffic  Department)  with  a  gold  pendant  and  chain,  for  their 
services  in  connection  with  the  dances  during  the  winter. 

On  the  previous  day  the  final  lecture  for  the  season  was  delivered 
in  connection  with  the  Paisley  District  Tramwaymen's  Recreation 
Club.  Dr,  Bruce,  the  leader  of  the  Scottish  National  Antarctic 
Expedition,  lectured  on  "A  Trip  to  the  Antarctic,"  There  were 
present  some  ."iOO  traniwaymen  and  friends. 

Electricity  Supply  Ritle  League.— At  a  meotinir  held 

at  the  Shoreditch  Electricity  Works  on  Tuesday  last  week,  it  was 
decided  to  form  a  Miniature  Rifle  League,  as  above,  confined  to 
members  of  the  electricity  supply  stations  in  the  London  district. 
A  circular  letter  had  been  sent  to  50  stations,  and  replies  had  been 
receivtd  from  JS.  It  was  found  that  rifle  clubs  existed  at  the 
Central.  Hackney,  Ilford,  Shoreditch,  Stepney  and  Westminster 
works,  whilst  the  question  of  forming  clubs  was  under  consideration 
at  half-a-dozen  other  works.  Representatives  of  Hackney,  Ilford. 
Shoreditch  and  Westminster  attended  the  above  meeting,  and  decided 
to  form  a  League  at  once,  to  be  composed  of  teams  from  the  six 
aforementioned  clubs.  Draft  rules  were  dm  .vn  up  to  be  circulated 
amongst  the  interested  clubs,  and  a  further  meeting  will  be  held 
next  week  at  the  Westminster  Electricity  Works  to  confirm  them. 
Teams  will  consist  of  eight  men,  six  to  count,  and  it  is  hoped  to 
shoot  the  majority  of  the  matches  shoulder  to  shoulder  at  2.")  yards' 
range.  Communications  on  the  subject  should  be  addressed  to  Mr, 
E.  Mathews,  hon,  sec,  306,  Mare  Street,  Hackney. 

Fuel    Econo.ny    and    Bonuses.— A    Central-Station 

Manager  writes  :— '  May  I  suggest,  through  the  medium  of  your 
useful  and  appreciated  columns,  that  the  present  period  of  high 
fuel  prices  might  prove  a  seasonable  opportunity  in  which  to 
ventilate  by  correspondence  the  question  of  saving  fuel  by  bonuses 
on  economies  effected  by  improvements  in  firemen's  work,  &c, .'  "  • 

Our  "Correspondence"  columns  are  open  to  any  of  our  readers 
who  wish  to  adopt  this  timely  suggestion. 

We  understand  that  3Ir.  Crowther,  as  a  result  ot  experiments,  has 
arranged  with  the  scavenging  department  to  deliver  to  the  Worksop 
electricity  works  a  sufficient  quantity  ot  dry  refuse  to  keep  the 
plant  running  tor  16  hours  per  day  out  of  the  i'4,  reducing  the 
weekly  coal  consumption  by  ."iO  per  cent. 

Indian    Wiring    Rules.— A  revised  series  of  wiring 

rules  for  electrical  installations  has  lately  been  issued  by  the 
Bombay  Fire  Insurance  AssociatioB. 
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Imports    and    Exports    in    February.  —  The    trade 

returns  for  February  (which  this  year  had  one  workinjr  day  more 
than  the  corresponding  month  of   1011)  show  an  increase  in  value 
of  imports*  by  .^;i,(i4S,4fi3,  an  advance  of  £  \,S'^7,^20'^  in  exports,  and 
an  increase  of  £780,463  in  re-exports. 
Klcctrirul  (jiHulx  and  (ippai aius  importcii  (other  than  machinery  and 

telegrniph  and  telephone  wire)  advanced  by  £2'.i,2r)I,  making 

the  fipure  for  the  month  £134, ;•!).'>,  the  increase  for  the  year 

so  far  being-  £43,442. 
Machinery  imported  advanced  by  €r)8,376  to  i'50!',5G!l. 
Electricnl  ijoods  and  apparatus  exported  increased  by    ,£27,261  to 

£2."i2,!l8l',  the  increase  for  the  year  so  tar  being  £!•!•, 356. 
Machinery  exported  advanced  by  £llS,2".t3  to  £2,34(),6.'i6. 

The  Li^htin$r  of  Railway  Trains. — In    his    report 

to  the  Board  of  Trade  on  a  collision  which  occurred  on  January 
29th  between  two  passenger  trains  near  Saltley,  on  the  Midland 
Railway,  Major  Pringle  points  out  once  more  the  liability  of  gas- 
lighted  coaches  to  take  fire.  In  the  case  under  consideration, 
"  the  escaping  gas  ignited  in  some  way,  difficult  to  ascertain,  and 
set  fire  to  the  floor  of  the  vehicle.  Fortunately  a  number  of  men 
from  the  adjoining  goods  yards  were  quickly  on  the  spot,  and  the 
fire  was  extinguished  with  water  from  the  exprsss  engine  before  it 
obtained  any  strong  hold  upon  the  woodwork.  Fortunately  also. 
there  was  no  wind  to  fan  the  flame.s,  and  there  was  comparatively 
little  diflBculty  in  getting  access  to  the  fire,  as  the  coach  kept  an 
upright  position  on  the  rails.  But  the  circumstances  clearly  point 
to  the  desirability  of  either  abandoning  the  use  of  gas  for  lighting 
purposes  or  of  making  such  structural  alterations  and  additions 
which  will  lesson  the  liability  of  fire  arising  therefrom." 

In  our  opinion,  to  strengthen  the  gas  cylinders  is  mere  tem- 
porising ;  the  only  sure  remedy  is  to  root  them  out,  and  adopt 
electric  lighting. 

The  Bermondsey  Council  and  the  L.C.C— Mr.  T.  C. 

Ekin.  of  the  L.G.B.,  held  an  inquiry  on  Monday  with  reference 
to  the  refusal  of  the  L.C.C.  to  sanction  the  borrowing  of  i:i8,.")63 
for  the  extension  of  the  Council's  electricity  undertaking.  The 
Town  Clerk  (Mr.  F.  Ryall)  represented  the  Bermondsey  Borough 
Council ;  Mr.  BuUivant  the  L.C.C.  ;  and  Mr.  Sydney  Morse  the 
Bermondsey  Municipal  Association,  who  opposed  the  loan, 

Mr.  Bullivant  at  the  outset  explained  that  it  was  not  the  intention 
of  the  County  Council  to  call  any  witnesses.  They  had  refused  to 
sanction  the  loan  because  the  B.C.  had  declined  to  supply  certain 
information.  He  held  that  after  the  present  inquiry  the  L.G.B. 
must  refer  the  matter  to  the  County  Council  for  their  final 
decision. 

The  Inspector  said  he  considered  that  the  refusal  of  the  L.C.C. 
to  sanction  the  loan  was  an  unqualified  refusal. 

The  Town  Clerk  gave  the  usual  statistical  information,  and  said 
so  far  there  had  been  spent  on  the  work  for  which  the  loan  had  not 
been  sanctioned,  £7,000.  Application  for  the  lv>an  was  made  to 
the  L.C.C.  on  March  7th,  1911,  and  the  tenders  for  the  plant  and 
buildings  were  accepted  by  the  B.C.  on  June  10th.  The  refusal  of  the 
L.C.C.  to  sanction  the  loan  was  not  notified  until  November  14th. 
The  L.C.C.  desired  certain  information,  which  was  not  supplied. 
The  application  for  the  loan  was  made  on  the  same  forms  and  in, 
the  identical  terms  as  former  loans,  which  had  been  invariably 
sanctioned.  In  1907  the  maximum  demand  for  electricity  was 
730  KW.,  but  in  1910  it  had  risen  to  1,834  KW.  :  during  the  last 
12  months  the  demand  had  fallen  to  1,701  KW.  The  cost  of 
generating  in  1907  was  2'56d.  per  unit,  but  in  1910  it  was  0'65d., 
which  was  the  second  lowest  in  London,  Hackney  being  the  lowest. 
In  the  first  three  years  of  the  undertaking,  1901-3,  there  was  a  loss 
of  £2,405,  but  the  profits  since  then  had  amounted  to  £7,319. 
The  amount  of  the  loss  had  been  made  up  from  the  rates,  no 
portion  of  the  profits  being  used  for  that  purpose.  Of  the  profits, 
£3,522  had  been  invested  ;  £3,006  was  reserve  for  capital  works  ; 
£633  charged  on  revenue;  and  £180  unattached.  They  had  no 
depreciation  fund  beyond  the  annual  repayment  of  loans. 

The  Inspector  remarked  that  he  noticed  the  amount  for  public 
lighting  in  the  accounts  was  very  large — £4,019— or  something 
like  16  per  cent.,  and  the  Town  Clerk  replied  that  the  charge  for 
public  lighting  was  l"75d.  per  unit,  about  the  average  for  London. 
In  Stoke  Newington  it  was  2'69d.,  and  in  Hackney  I'lld, 

Mr.  J.  Buckman,  the  borough  treasurer,  was  called,  and  said  he 
considered  that  the  L.C.C.  were  going  outside  their  bounds,  and 
asking  for  information  they  were  not  entitled  to. 

Mr.  Bullivant  asked  that  two  letters  offering  a  bulk  supply  from 
the  County  of  London  Electric  Supply  Co.  should  be  read. 
Terms  had  been  offered  to  the  Borough  Council,  which  had  been 
refused,  and  they  were  entitled  to  know  what  those  terms  were. — 
The  Inspector  ruled  that  they  were  confidential  documents,  and  he 
could  not  call  upon  the  Council  to  disclose  them  ;  no  doubt  the 
Town  Clerk  would  supply  him  with  copies  of  the  letters  :  the 
Town  Clerk  agreed. 

Mr.  Morse  said  the  whole  contention  was  that  it  would  be  much 
cheaper  for  the  Council  to  obtain  a  bulk  supply  than  to  extend 
their  plant.  He  then  read  the  letters  from  the  County  of  London 
Electric  Supply  Co,  The  first,  dated  December  18th,  stated  that 
the  company  was  prepared  to  supply  the  Council  with 
current  for  all-night  public  lighting  in  St.  Olave's  parish, 
Tooley  Street,  on  the  basis  of  ^d,  per  unit.  The  second 
letter  .stated  that  the  company  would  supply  and  install 
a  rotary  converter  having  a  capacity  of  800  KW.  in  the  council's 
generating  station,  the  council  undertaking  the  cleaning  and 
running  of  same,  and  in  view  of  guaranteeing  a  load  factor  of  not 
less  than  40  per  cent,  vyith  a  maximum  demand  of  800  K\v.  on  the 
particular  plant,  the  company  would  charge  the  low  rate  of  Jd.  per 
unit  for  l.t.  direct  current.     The  arrangement  would  be  for  a  terra 


of  years,  say,  five  to  commence  with,  with  a  minimum  annual  con- 
sumption to  be  mutually  agreed  on.  A  third  letter  offered  to 
supply  at  £3  10s.  per  KW.,  plus  0'33d.  per  unit,  with  a  guarantee 
of  a  million  units  annually. 

Mr.  Buckman  said  the  committee,  he  understood,  considered  these 
offers;,  and  did  not  regard  them  as  satisfactory. 

Mr.  Morse  ;  We  have  examples  that  you  are  selling  electricity  at 
about  half  what  it  costs  to  generate. 

The  Inspector  said  the  average  cost  of  generating  for  1910  -vas 
r28d.,  and  the  average  price  r35d. 

Mr.  Morse  :  There  must  be  some  mistake. 

The  Inspector  :  I  must  abide  by  these  figures  unless  you  can 
prove  that  they  are  wrong. 

In  reply  to  Mr.  W.  H.  Ecroyd,  L.C.C,  Mr.  Buckman  said  this  was 
the  first  time  the  London  County  Council  had  asked  for  information 
about  private  companies,  and  the  first  time  a  loan  had  been  refused 
because  private  information  had  not  been  given. 

Mr.  W.  E.  J.  Heenan,  the  electrical  engineer,  gave  details  of  the 
new  plant,  &c.  These  were  as  follows  : — 1,250  Kw\  steam  dynamo, 
£6,052:  foundations,  £185;  entrance  to  engine  room,  £80;  con- 
densing plant  to  deal  with  40,000  lb.  of  steam,  £5,030  :  founda- 
tions, .£135  ;  three  water-tube  boilers,  each  capable  of  evaporating 
15,000  lb.  of  steam,  £5,830  ;  foundations,  £310  ;  boiler-feed  pump, 
£350  ;  foundations.  £20  ;  alterations  to  boiler  house,  £879.  Con- 
tracts for  these  had  been  accepted,  and  some  of  the  work  had  been 
done. 

The  Inspector  :  Suppose  sanction  is  not  given  for  the  loan.  What 
is  going  to  occur  / 

The  Town  Clerk  :  If  we  do  not  get  the  sanction  it  simply  means 
that  we  shall  have  to  have  an  additional  5d.  rate. 

Mr.  Heenan  further  said  the  company's  offer  was  out  of  the 
question  on  the  ground  of  cost. 

Mr.  Morse  :  If  you  once  began  to  take  a  bulk  supply  from  the 
company,  there  is  no  reason  why  you  should  not  take  your  whole 
supply  from  them. 

Mr.  Owen  Smith,  a  director  of  Haye's  Wharf,  Ltd.,  Bermondsey, 
was  also  called  to  give  evidence  against;  the  application  for  the 
loan  :  he  said  he  was  a  member  of  the  Committee  of  the  Municipal 
Association,  which  represented  a  large  proportion  of  the  ratepayers, 
and  thought  the  matter  had  not  received  due  consideration  from 
the  Council. 

On  Tuesday  Mr.  C.  P.  Sparks,  consulting  engineer  to  the  County 
of  London  Electric  Supply  Co.,  at  the  second  day's  proceedings, 
gave  evidence  opposing  the  granting  of  the  loan.  He  said  a  part 
of  the  present  plant  at  the  Bermondsey  station  was  now,  no  doubt, 
obsolete,  although  only  a  part  of  the  loan  sanctioned  for  its  purchase 
was  paid  off.  If  there  was  a  demand  to  any  great  extent  for 
electricity  in  Bermondsey  in  the  near  future  the  Council's  present 
site  would  have  to  be  abandoned,  and  he  was  sure  the  present 
station,  along  with  the  plant,  would  be  obsolete,  and  of  no  use  in 
20  years'  time,  Bermondsey  was  an  important  industrial  area  in 
which  power  was  required. 

The  Inspector  :  Practically  75  per  cent,  of  the  electricity  supplied 
by  the  Council  at  the  present  time  is  for  power. 

Witness  said  in  the  future  it  would  be  even  greater.  He 
thought  that  the  proposed  1,250-KW.  dynamo  might  last  for  20 
years,  if  the  work  did  not  outgrow  the  plant  ;  but  in  Bermondsey 
they  had  a  developing  business,  and  he  thought  10 
years  would  be  an  extreme  period  for  the  life  of  this  plant. 
And  if  a  plant  would  only  last  10  years,  the  loans  should  be  paid  in 
those  years.  They  would  have  to  face  the  fact  of  an  increased 
price  of  coal,  but  the  County  of  London  Electric  Supply  Co..  in 
their  offer  for  five  years,  would  take  the  risk  of  any  increase  in  the 
price  of  coal.  The  possibility  was  that  at  the  end  of  five  years  the 
Council  would  be  able  to  enter  into  a  new  contract  on  more  favour- 
able terms.  The  Council  would  get  a  very  much  lower  price  if  the 
public  lighting  was  open  to  public  tender.  In  the  parish  of  St. 
Olaves  an  otter  had  been  made  to  the  Council  to  supply  current  for 
street  lighting  at  Jd.  per  unit,  but  that  had  not  been  accepted. 
Supposing  the  price  for  public  lighting  had  been  reduced  to  ^d.  per 
unit,  it  would  have  entirely  wiped  out  any  profit  balance  the 
Council  showed.  He  suggested  that  -{d.  was  the  highest  figure  that 
should  be  charged  for  public  lighting,  for  if  tenders  were  accepted 
in  opposition  to  the  Council,  it  would  be  reduced  to  '.d.  per  unit. 
The  whole  of  the  Council's  balance  and  reserve  fund  had  grown 
through  the  overcharging  for  public  lighting. 

Mr.  H.  R.  J .  Burstall,  consulting  engineer  to  the  London  Electric 
Supply  Corporation,  corroborated. 

Councillor  Eddis,  secretary  of  the  Bermondsey  Municipal  Associa- 
tion, handed  in  a  list  showing  that  the  subscribers  to  his  As.sociation 
numbered  207. 

The  Town  Clerk  :  Only  207,  out  of  a  total  population  of  12.'),0U0. 

Counsel  having  addressed  the  Inspector,  the  inquiry  closed  in  the 
usual  way. 

Copper. — The  returus  for  February,  now  to  hand, 
embodied  in  Messrs.  Merton's  statistical  circular,  show  brisker 
demand  and  consequent  rise  in  prices.  It  will  be  interesting  to 
compare  these  with  returns  for  the  present  month.  The  visible 
supi)lies,  51,507  tons,  are  4,0(i3  tons  less  than  those  for  the  preceding 
month-end.  Supplies  from  North  .\merica  to  this  country  are 
nearly  one-third  above  the  average,  from  Spain  just  above,  from 
Chili  well  over,  and  from  Australia  rather  below.  Deliveries,  at 
52,743  tons,  are  the  highest  for  some  years,  the  average  for  this 
year  not  exceeding  42,300  tons.  The  stock  of  fine  copper  in 
Rotterdam  has  decreased  1,300  tons,  and  that  in  Hamburg  300  tons. 
The  world's  visible  supply  for  the  end  of  January,  excluding 
Holland  and  Germany,  was  85,159  tons.  The  American  supplies  on 
the  same  date  amounted  to  29.589  tons,  a  reduction  of  10,346  tons  on 
the  returus  for  December  3 let. 
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Appointments    Vacant. — Wireless  telof^raph   opcmtor. 

lor  the  (ioverniiient  ntation,  Fiji  Islands  (£200),  enj^Mneerinj.'  and 
mechanical  draii^-'htsman,  for  the  Corporation  PJlectricity  Depart- 
ment, Stoke-on-Trent  (£104):  mains  superintendent  for  the 
Borough  Elictricity  Department.  Plymouth  (£3)  :  maina  assistant 
and  meter  tester  for  the  iJoronph  Electricity  Department,  Brid- 
lington (  U'.iO).     See  our  advertisement  p!it,'eH  to-day. 

International  Smoke  Abatement  Evhibition. — The 

following  is  the  programme  of  conferences  and  lectures  to  be  held 
during  the  run  of  the  Exhibition  at  the  Royal  Agricultural  Hall : — 

Section   A.     March     2(Jth,    1912,    at    11    a.m.    and   2, HO   p.m 
Chairman,  Sir  William  B.  Richmond,  K.C.B.,  R. A.  (President, 
Coal  Smoke  Abatement  Society.) 
Smoke    Pollution. — (1)    Its     economical    and    artistic    eflfects. 
(2)  Effects  on  animal  and  plant  life. 
Skctio.v  B.— March  27th,  1912,  at   11  a.m.  and  2.30  p.m.     Chair- 
man, Sir  William  Ramsay,  K.C.B.,  F.R  8. 
Smohn  AI>atciiirnt.—{\)  Work  done  and  to  be  done  in  organising 
preventive  action. 

(2)  The  Physics  of  Smoke  Abatement.  Apparatus  and 
practical  expedients  for  the  abolition  of  smoke,  both 
industrial  and  domestic. 

Skction  C — March  2sth,  1912,  at  11  a.m.  and  5  p.m.    Chairman, 
Lord  Justice  Fletcher  Moulton. 
Law  and  Lcyislution. — (1)  The  existing  law  and  its  administra- 
tion, both  at  home  and  abroad.     Comparative  legislation. 
(2)  Proposed  new  legislation. 

("oal  Strike. — As  we  go  to  press  the  prospects  of  an  early 
settlement  are  not  very  encouraging.  All  that  can  be  said  is  that 
there  is  a  movement  in  the  right  direction.  Meanwhile  the 
industrial  position  throughout  the  whole  country  is  becoming 
d^perately  serious,  and  whenever  peace  may  come  it  is  certain 
that  we  shall  feel  the  effects  of  the  calamity  long  after  normal 
working  of  the  collieries  is  resumed.  The  users  of  power  continue 
to  feel  the  benefit  of  the  electric  drive  and  their  consequently 
decreased  immediate  dependence  upon  coal.  Electricity  suppliers  in 
most  places  will  be  able  to  meet  the  normal  demand  for  some  weeks 
yet,  but  in  places  circulars  have  been  issued  suggesting  the  exercise 
of  economy.  In  the  House  of  Commons  notices  have  been  issued  by 
the  Serjeant-at-Arms  suggesting  the  exercise  of  special  economy  in 
the  use  of  electric  current  and  gas  in  all  rooms.  Factory  owners 
in  various  places  have  been  urged  to  put  their  men  on  part  time 
spread  over  a  longer  period  rather  than  to  work  full  time  and  then 
abruptly  close. 

Institution  an«l  Lecture  Notes.— Mr.  W.  H.  Telfer, 

Glasgow,  general  manager  of  the  Wilson's  &  Clyde  Coal  Co.,  recently 
delivered  an  address  on  "  Electricity  in  Mining  Operations  "  to  a 
meeting  of  colliery  managers  and  mining  electrical  engineers  at 
Hamilton.  Mr.  Telfer  said  that  in  Lanarkshire,  more  extensively, 
and,  he  believed,  more  successfully  than  in  any  other  coalfield,  they 
had  been  able  to  work  very  thin  seams  of  coal,  thanks  to  the 
adoption  of  electric  power  for  coal  cutting  and  coal-face  conveyors. 
One  of  the  greatest  dangers  attending  the  use  of  electricity  was  the 
risk  of  fire,  but  even  that  risk  could  be  pretty  well  eliminated. 
Where  they  had  a  coal  seam  which  gave  off  gaa  very  freely,  or  was 
subject  to  outbursts  of  gas,  or  produced  a  lot  of  fine  explosive  dust 
in  working,  electricity  should  not  be  used  at  the  face  at  all.  If 
power-  was  required  at  the  face  in  such  a  seam,  compressed  air 
could  be  used.  For  a  very  gassy  mine  where  a  lot  of  power  was 
required  all  over  underground,  he  believed  strongly  in  having  both 
compressed  air  and  electricity.  In  the  majority  of  pits  worked  with 
safety  lamps,  the  gas  given  off  was  easily  diluted  and  carried  away. 
In  such  cases,  and  provided  there  was  not  explosive  dust  in 
quantity,  he  considered  an  electric  motor  as  safe  as  a  safety  lamp. 

Pbintinc;  Crafts  Guild. — A  paper  was  recently  read  by  Mr. 
R.  F.  Singleton  before  this  society  at  the  Manchester  School  of 
Technology,  on  the  subject  of  "  Electrical  Driving  :  Its  Application 
to  Wharfedale  and  Platen  Printing  Machines."  The  author 
advocated  individual  driving  of  such  machines  and  placed  the 
saving  of  power  by  dispensing  with  belting  and  shafting  at  from  2."") 
to  70  per  cent.  A  comparison  of  power  costs  by  Manchester  gas 
and  electricity  was  included,  favouring  the  latter.  In  discussing 
the  paper,  Mr,  Fishenden  expressed  a  preference  for  open-type 
motors,  boxed  in,  as  enclosed-type  machines,  besides  being  less 
efificient,  were  liable  to  accumulate  dust  and  oil,  and  in  case  of 
internal  smouldering,  were  diflBcult  to  get  at.  A  Mr.  McVay 
(according  to  the  liriiixh  and  Colonial  Printer  and  Stationery 
argued  that  the  gas  engine  had  advantages  in  its  overload  capacity, 
and  that  a  .o-h.p.  motor  would  be  required  where  a  2-h.p.  gas  engine 
would  be  sufficient  I  Possibly  the  reporter  has  transposed  his 
remarks. 

Institution  ok  Ei-ectric.vl  Engineers  (London). — A  lecture 
was  to  be  given  last  night  by  Messrs.  T.  Stevens  and  J.  B.  Cox. 
entitled  '"  Notes  on  an  Avalanche  which  occurred  on  the  Wellington 
(U.S.A.)  Tunnel  Electric  Railway."  with  lantern  slides. 

Institution  of  Electrical  Engineebs  (Dublin  Section). — 
A  meeting  of  the  Section  was  to  be  held  yesterday  to  hear  a  paper 
on  "  Peat  as  Gas-engine  Fuel :  New  Developments,"  by  Mr.  Thomas 
Tomlinson. 

Association  of  Mining  Electrical  Engineers. — At  a  meet- 
ing of  the  West  of  Scotland  Branch  recently,  a  paper  was  read  by 
Mr.  J.  R.  Laird,  Niddrie,  on  ''  Electricity  Applied  to  the  Scottish 
Shale  Oil  Industry."  Mr.  Laird  explained  that  until  1901,  the  oil 
works  in  Scotland  had  not  centralised  their  power.  In  1901,  how- 
ever, the  pioneer  scheme  for  electrifying  oil  works  was  carried  out  by 
the  Oakbank Oil  Co.,  Ltd.  Since  then  almost  all,  the  Scottish  oil 
companies  had  centralised  their  power   and  adopted  electrical  dis- 


tribution. This  had  revolutionised  the  industry,  and  enabled  the 
local  firms  to  compete  with  oil  compani**  abroad,  who  had  not  to  do 
any  mining  or  retorting,  but  simply  to  fjore  for  the  oil. 

A  lecture  wa«  given  before  the  Leeds  University  Engineerinjf 
Society  on  the  4th  inst.,  by  Mr.  W.  E.  French,  on  the  rabjpct  of 
'■  Safety  Devices  applied  to  Electrical  Apparatus  used  in  Mines." 

Mr.  T.  M'Call  White  last  week  submitted  a  paper  on  ■Electric 
Motors  and  their  Application  to  Power  Driving  '  at  a  m<^ting  of 
the  Manchester  Association  of  Students  attached  to  the  Institution 
of  Civil  Engineers. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  eTiffineers,  whether  connecUtd  with  ths 
technical  nr  the  commercial  side  of  the  profetnion  and  industry^ 
also  electric  tramway  and  railivay  officials,  to  keep  readers  of  the 
Blectbical  Review  vested  as  to  their  movevients. 


Central   Station    Officials. — 'J'he   Hammersmitli  B.C. 

has  before  it  a  scheme,  prepared  as  the  result  of  an  investigation 
of  municipal  salaries  in  London,  under  which  it  is  proposed  to  raise 
the  maximum  salary  of  the  borough  electrical  engineer  from  £600 
to  £7r>0.  It  appears  that  the  present  salary  of  Mb.  G.  G.  Bell, 
who  has  held  the  office  for  between  15  and  16  years,  is  £700.  The 
maximum  for  the  chief  assistant  engineer  is  to  be  advanced  from 
£300  to  £400  by  increments  of  £20  (Mr.  F.  Hill's  present  salary, 
after  nearly  15  years'  service,  is  £350)  ;  the  maximum  of  the  station 
superintendent  is  to  be  raised  from  £300  to  £350  by  increments  of 
£10  (Mr.  R.  H.  Patersons  present  salary  is  £300). 

At  a  meeting  of  the  Dundee  Town  Council,  Mr.  N.  Macdonald 
objected  to  the  salary  of  Mr.  H  Richardson,  the  Corporation 
electrical  engineer,  being  raised  by  £50,  and  moved  disapproval  of 
the  recommendation.  Mr.  J.  M.  Nairn,  convener  of  the  Electricity 
Committee,  moved  that  the  increase  be  granted,  remarking  that  if 
any  man  deserved  an  increase  it  was  Mr.  Richardson,  who  had 
done  splendid  work  for  the  city.  On  a  vote,  the  increase  was 
granted  by  20  votes  to  8. 

The  Electric  Light  Committee  for  the  Bath  T.C.  has  again  recom- 
mended the  Council  to  increase  the  salary  of  Mr.  C.  A.  Nethercot 
from  £160  to  a  maximum  of  £175  per  annum. 

The  Newport  (Mon.)  tramway  and  lighting  staff  has  presented 
a  case  of  silver  spoons  and  tongs  to  Mr.  Collings  Bishop,  late 
Borough  Electrical  Engineer  and  Tramways  Manager,  and  a  gold 
mounted  umbrella  to  Mrs.  Bishop.  The  Electricity  Committee  has 
accepted  the  resignation  of  Mr.  L.  du  Verge,  Deputy  Borough 
Electrical  Engineer  and  Tramways  Manager. 

The  Darlington  T.C.  has  appointed  Mr.  K.  F.  Bishop  as  Shift 
Engineer  at  the  Electricity  Works  at  £130  per  annum,  rising  by 
two  annual  increments  to  a  maximum  of  £156. 

In  our  description  last  October  of  the  undertaking  of  the  Tientsin 
Cias  and  Electric  Light  Co.,  Ltd.,  at  Tientsin,  we  mentioned  that 
the  station  was  run  by  a  European  staff,  consisting  of  Mr.  G.  Paton 
and  one  other  '"  foreign  assistant."  The  latter  is  now  in  charge  of 
the  station.  By  name  he  is  Mr.  C.  D.  Stewart,  A.M.I.Mech.E., 
and  lest  anyone  should  be  misled  by  the  description  of  "foreign 
assistant,"  we  may  remark  on  his  own  authority  that  he  is  "  a  loyal 
and  true  Britisher,"  and  is  "  not  a  foreigner  to  the  business  nor  to 
anything  else,  save  the  country  in  which  he  is  living."  Mr.  Paton. 
as  our  readers  will  remember,  left  the  company  a  short  time  ago  to 
take  up  other  work  in  China. 

Tramway  Officials. — On  March  7th  the  Aberdeen  Cor- 
poration tramway  officials  presented  5Ik.  W.  T.  Young,  the  traffic 
superintendent,  with  a  case  of  cutlery  on  the  occasion  of  his  depar- 
ture for  Oldham,  where  he  is  taking  up  a  similar  position.  Mr. 
R.  S.  Pilcher,  general  manager,  made  the  presentation. 

Mr.  Thomas  Holden,  leading  linesman  in  the  Liverpool  tram- 
ways overhead  lines  department,  has  been  appointed  chief  lines- 
man, in  place  of  Mr.  .1.  M.  L.\mb,  resigned. 

Mr.  W.  J.  Gale,  assistant  engineer  on  the  Milnrow  tramways 
of  the  Rochdale  T.C,  has  resigned,  and  left  for  Calgary,  North- 
West  Canada. 

General. — Mr.  G.  E.  Wrkjht,  electrical  engineer  to 
the  North-Westem  Railway,  Lahore,  India,  will  not  arrive  in  this 
country  on  furlough  until  the  beginning  of  April.  It  is  his 
intention  during  his  stay  here  to  make  a  fairly  complete  tour  of 
insjiection  of  the  leading  electrical  manufacturing  undertakings, 
and  to  p'-epare  a  veport  thereon  with  special  reference  to  Indian 
requirements.  He  also  hopes  to  l>e  afforded  the  opportunity  of 
visiting  central  stations  in  which  there  have  been  noteworthy 
developments  since  he  was  here  some  six  years  ago. 

Mr.  D.  Hekvey  Slack,  A.C.G.I.,  of  the  firm  of  Messrs.  Bauer 
and  Imrie,  chartered  patent  agents,  72,  Cannon  Street,  E.C.,  has 
recently  l)een  elected  a  Fellow  of  the  Chartered  Institute  of  Patent 
Agents,  and  we  are  informed  that  the  style  of  the  firm  will  in  future 
be  Bauer,  Imrie  A:  Slack.  Mr.  Slack  has  had  considerable  practical 
experience,  especially  in  electrical  engineering,  which  will  be  of 
great  advantage  to  him  in  his  work. 

Mr.  Geo.  Mason,  electrician  to  the  Sherbum  Hill  Colliery  (Co. 
Durham),  has  taken  up  a  more  important  position  with  the  Broom- 
hill  CoUiery  Co. 

Mb.  J.  H.  Thojas,  late  of  the  A.E.G.  Electric  Co.,  has  left  Berlin 
for  the  Far  East,  to  take  up  a  position  there. 

Mb.  John  Pendkeich  has  resigned  his  position  as  representative 
of  the  General  Electric  Co.,  Ltd.,  Glasgow,  in  order  to  join  the  firm 
of  Millar  k,  Stewart,  wholesale  agents  for  electrical  supfpliee, 
HanoVer  Street,  Edinburgh. 
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The  Aimtraiian  JUhiiH;/  Sttindard  states  that  Mr.  A.  DiRCKS, 
electrical  eiifrineer,  of  Victoria,  is  to  carry  on  the  duties  of  chief 
Commouwealth  electrician  during:  the  absence,  in  America  and 
Euroi>e,  of  Mr.  Hesketh. 

On  the  occasion  of  the  laying:  of  the  foundation  stone  of  the  new 
County  Hall  on  9th  inst.,  his  Majesty  the  Kiup  conferred  the  honour 
of  knigrhthood  upon  Mr.  Maurice  Fitzmaitrice,  the  chief 
engrineer  to  the  L.C.C.,  and  upon  Mr.  Edward  Whitk,  the  chairman 
of  that  body. 

The  Burnley  Guardians  have  created  a  new  post  at  the  workhouse, 
this  being-  an  enpineer-in-chief,  at  £208  per  year.  Mr.  W,  E. 
Atkinson,  who  has  been  appointed,  will  be  responsible  for  the 
plant  for  heating-,  hot  water  supply,  laxmdry  and  kitchen,  electrical 
generating  plant  and  battery,  and  all  pumping:  plant,  &c. 

Mb.  J.  S.  B.  Pli'mmer,  who  for  many  years  acted  as  secretary  to 
the  Armorduct  Manufacturing  Co.,  Ltd.,  is  shortly  starting  for  a 
trip  round  the  world  on  behalf  of  the  firm. 

Obituary. — J.  D.  Girbs. — AVe  regret  to  learn  tliat  Mr. 
John  Dixon  Gibbs  died  on  the  6th  inst.,  at  the   age   of  78.     Mr. 
(iibbs  came  prominently  before  the  electrical  world  in  1883  in  con- 
nection with  the(iaulard  iV:  Gibbs  secondary  generators,  which  were 
patented  by  Mr.   Lucien   Gaulard  and   himself.     These  secondary 
generators  were  the  forerunner  of  the  modern  transformer,  and  at 
their  introduction  in  the  year  1888  they  were  the  source  of  very 
considerable    discussion    and    opposition.      They    were    exhibited 
at     Turin,     where    the     first     International      Prize     and     Gold 
Jledal    was    awarded     to     Messrs     Gaulard    &    Gibbs    for    their 
work      in      this     connection.      At     the     Exhibition     held     at 
the    Royal  Aquarium   in    1883   these   secondary  generators  were 
shown     and     excited    a    good     deal    of      comment.        Between 
the     years      1883      and      1886      Gaulard      &      Gibbs     installed 
their  system  on  the  Metropolitan  Railway  having  their  generating 
station   at  Edgware  Road   and  lighting  five  of  the  Metropolitan 
stations,  the  secondary   generators   being  arranged  in  series  on  a 
primary  wire  about  lo  miles  in  length.     At  the  Inventions  Exhibi- 
tion of  1885,  several  of  the  courts  were  lighted  by  Messrs.  Gaulard 
and  Gibbs,  who  were  awarded  a  gold  mednl  for  the  successful  work- 
ing out  of  a  system  of  distribution  of  electricity  by  induced  currents. 
The  Grosvenor  Gallery  installation  was  erected  in  1885  for  lighting 
portions  of  Regent  Street,  Bond  Street  and  Oxford  Street  by  means 
of  the  secondary  generators.     In  the  year  188.")  the  Gaulard  &  Gibbs 
system  was  taken  up  by  Mr.  George  Westinghouse  for  the  United 
States,  who  had  a  complete   installation  sent  out  io  him  at  Pitts- 
burg.    The  secondary  generators  of  Messrs.  Gaulard  &  Gibbs  were 
from   a  modern  point  of  view  extremely   crude,  but   it  must  be 
remembered  that  at  the  date   at  which  they  were  brought   out, 
alternating-current    distribution   by  means    of    the    transformer 
system   was  unknown,   and   they   were   the   first  to  attempt  the 
distribution  of  electricity  by  such  means.     It  is  strange  to  realise 
the  amount  of  opposition  that  was  raised  to  this  system,  and  great 
credit  is  due  to  Messrs.  Gaulard  &  Gibbs  for  their  persistence  in 
spite  of  all  opposition,  for  the  faith  in  their  system  which  they 
championed.     They  clearly  realised  the  enormous  possibilities  that 
would  arise  from  the  use  of  transformers,  and  they  persisted  in 
spite  of  all  obstacles,  in  developing  the  apparatus  in  which  they  had 
such  faith.    They  risked  their  all  in  the  work,  and  the  develop- 
ments of  the  past   25  years  have  proved  that   their  faith  in  the 
possibilities     of   the   transformer   system  were  justified.     Lucien 
Gaulard  died  some  years  ago  ;  his  native  place  has  erected  a  statue 

n  recognition  of  his  work. 


CITY    NOTES. 


W.  T.  Henley's  Telegraph  Works  Co..  Ltd. 

The  meeting  of  this  company  was  held  on  Monday  at  13  and  14, 
Blomfield  Street,  E.G.,  Mr.  George  Sutton,  M.I.E.E.,  the  managing 
director,  presiding. 

The  Chairman  explained  that  he  was  occupying  that  position  in 
the   absence  of    Mr.   Sydney   Gedge,   the    chairman,   owing  to   a 
domestic  bereavement.     Proceeding  to  propose  the  adoption  of  the 
report    (see     Electrical     Review,     page     397),     Mr.     Sutton 
said   he   was    sure  it  was  with   much   pleasure   that  the  share- 
holders had  received  the  report.     On  the  debit  side  of  the  balance- 
sheet  it  would  be  noticed  that  they  had  increased  the  reserve  fund 
by  £10,000  out  of  the  profits  of  the  year.     On   the  credit   side 
£13,000  had  been  added  to  the  property  during  the  year,  which 
was  rather  smaller  than  the  previous  year,  when  they  added  nearly 
£25,000.      The  reason   for  it  being   only  £13,000  this  year  was 
because  they  had  had  so  much  other  work  to  do  that  they  had  not 
been  able  to  give  the  time  and  attention  they  otherwise  would  have 
done  to  rebuilding  and  putting  down  new  machinery.    They  had 
written  ofE   £2,403   for  depreciation  on   their  investments.    The 
stock  had  increased  during  the  year,  but  that  was  due  to  the  larger 
turnover.     It  had  gone  up  by  some  £17,000  or  £20,000.     He  was 
not  dissatisfied  with  the  turnover  in  value,  it  was  as  high  as  in  the 
best  year  they  had  had— that  was  the  preceding  year  of  1910.     In 
quantity  it  was  larger,  but  it  had  varied  from  the  previous  year 
by  large  contracts  showing  a  falling  off,  whereas  what  he  might 
call   the   bread-and-butter    business,   and,   therefore,   the  business 
which    gave    a  larger  percentage    of    profit    than   the    contract 
business,    had   increased.      The   home   trade    had   increased,   and 
the  Colonial  trade  had  increased,  but,  the   foreign   trade   showed 
a  fainii'g  off.    Thb  c'ompetitidn  fdr  businW^,  bbth  at  tho'me  and 


abroad  was  very  keen,  and  perhaps  the  foreign  buyer  was  not  so  wel 
acquainted  with  the  reliability  of  certain  manufacturers  as  were 
British  or  Colonial  buyers,  and  was  more  likely  to  buy  inferior  goods 
because  of  the  lower  prices.  They  had  in  Great  Britain  a  well-known 
standard  for   insulated   wires  and  cables  ;  it  was  made  by  an  asso- 
ciation of  the  leading   cable-makers   in  this  country,   and  was  a 
synonym    for   the  best  work  :  but  there  were  British  houses  not 
forming  a  part  of  the  association  which  apparently  did   not  think 
it  imcompatible  with  fair  trading  to  advertise,  list,  and  sell  cables — 
sometimes  cables  made  in  foreign  factories — as  being  made  to  the 
standard   of  that  association.     They  tried  to  reap  where  they  had 
not  sown.     The  home  buyer  and  the  home  consultir^  engineer  was 
usually  well  able  to  discriminate,  but  the  foreign  firm  might  not 
be.     They  would  observe  that  the  net  profit  was  larger  than  in  the 
previous  year  because  of  a  less  amount  being  written  off  for  depre- 
ciation— £11,800,  against  £17,200.     That  was  due  to  the  fact  that 
not  so  much  machinery  had  been  scrapped,  and  the  value  at  which 
that  machinery,  plant  and  building  stood  on  the  books  was  added 
to   the  year's   depreciation.    Then  the   increase  of   the  available 
balance    was    due   also   to   the    fact    that    £2,400    was    reserved 
against    gilt-edged     securities,     as     compared    with     1 6,400    in 
the    previous    year.       The    reserve     for      bad     debts    was    the 
largest    they     had     had     for     some    years,     due    to     the     fact 
that  they   had  not  received  payment  for  any  of  the  cable   they 
supplied  to  the  Thames  Ironworks  Co.  for  use  on  H.M.S.  Thunderer  : 
the  amount  was  increased  by  upwards  of  £2,000  on  that  account. 
But  nevertheless  the  important  outstanding  fact  was  that  they  had 
presented   to    them   the    best  balance-sheet    and   profit  and  loss 
account    which    the    company   had    so  far    produced.     The   only 
unpleasant  and  disquieting  feature  of  the  year  was  the  strike  at 
the  Gravesend  works,  and  even  that  had  its   compensation,  for  it 
demonstrated   the  loyalty   and   regard   for  their   interests   of  the 
larger  works  at  North  Woolwich,  at  which   not  one  man  left  his 
work,  notwithstanding  the  pressure  brought  to  bear  on  the  men  by 
the  union  and  the  men  on  strike  at  Gravesend.    It  was  often  said  that, 
unlike  the  private  employer,  the  limited  liability  company  was  not 
in  touch  with  the  people  it  employed.     That  might  be  sometimes 
true,  but  it  was  not  true  in  respect  to  their  factories.     Of  course 
he  did  not  know  all  their  workpeople,  although  he  was  personally 
acquainted  with  very  many  of  them,  but  they  all  knew  him,  and 
they  all  knew,  and  they  availed  themselves  of  the  knowledge,  that 
they  could  communicate  with  him  if  they  wished  to  do  so.     When 
the  strike  at  Gravesend  occurred  he  was  in  the  north  of  Europe,  and 
on  the  receipt  of  a  telegram  informing  him  of  the  strike  he  wired 
back  a  notice  to  be  posted  outside  the  works  that  he  was  coming 
home  at  once  and  would  see  the  disaffected  men  at  the  works  at  a 
certain  time  and  discuss  their  grievances  with  them.     He  was  there 
at  the  appointed  time  and  not  a  man  came  to  see  him  ;  the  notice  on  the 
gate  had  been  torn  down.      But  he  might  weary  them  if  he  were 
to  go  into  the  whole  history  of  that  stormy  six  weeks — how   every 
obstacle   was   put  in   the   way   of  the   company    carrying    on   its 
business,  how  stones,  bricks  and  mud  were  thrown,  how  loyal  men 
were  assaulted  on  their  way  to  and  from  their  work,  so  that  they 
had  to   feed   and   lodge  them  on  the  premises  ;    how  their  very 
houses  were   besieged    by  men,  so  that  in  some  cases  the  company 
had    to   send  their   wives  and    children  away,  and   how,  on   one 
occasion,  some  2,000  men  were  round  the  works  and  were  prevented 
from  breaking  in  the  gates,  by  the  exit  from  the  gates  of  a  body 
of  police  whom  he  had  summoned  because  of  the  threatening  state 
of   affairs,   and  how,   at   last,  the  men  came  back  to  their  work 
without  any  request  for  new  terms  or   conditions.      It  was  an 
iniquitous  strike.       They  did  hot  discriminate  between  Union  or 
non-Union  labour.      They  paid  better  wages  than  other  industries 
in  the  district.      Their  workshops  were  the  best  that  money  and 
skill  could  obtain.     But  thev  found  that  there  were  men  in   the 
works  who   were  acting  for  the  Union  in  getting  their  hands  to 
become  members  and  spreading  discontent  amongst  them.       They 
wanted  to  be  just,  they  even  wished  to  be  generous  with  their  men, 
but  they  refused  to  be  dictated   to  by  a  Trade   Union,   and  the 
financial  state  of  the  company  was  such  that  they  were  not  to  be 
coerced  into  doing  that  which  mijrht  be  unfair  to  their  interests, 
even  if  they  had  to  struggle  with  a  Trade  Union  for  ten  times  the 
period  of  last  year's  strike.     He  took  the  opportunity  of  expressing 
on  behalf  of  the  shareholders   his  appreciation  of  the  service?  of 
those  of  their  people  who,  often  under  great  trial,  were  loyal  to 
them  and  did  any  kind  of  work  which  was  required  of  them  under 
the  exigencies  of  the  situation,  and  to  their  people  at  North  Wool- 
wich for  their  loyalty  and  many  expressions  of  sympathy  which 
they  received  from  them  during  the  course  of  the  strike. 

The  Earl  of  Galloway  seconded  the  report,  and  it  was  adopted. 


Vera  Cruz  Electric  Lig:ht.  Power  and  Traction,  Ltd. 

— The  directors  have  declared  a  dividend,  subject  to  audit,  of  2  per 
cent,  in  respect  of  the  year  1911. 

South  Metropolitan  Electric  Ligrlit  and  Power  Co,. 

Ltd. — The  debenture  stock  ref;ister  and  register  of  transfers  -will 
be  closed  from  March  18th  to  31st  for  the  preparation  of  warrants 
for  interest  at  the  rate  of  4i  per  cent,  per  annum,  payable  April  Ist, 
i  or  the  half-year  ended  that  date. 

Rees    Roturbo    Manufacturing?     Co..      Ltd.— The 

directors''  report  for  the  fourteen  months  to  December  31st,  shows 
that  after  deducting  £3,356  brought  forward,  there  is  a  debit 
balance  of  profit  and  loss  account  of  £1,544. 

Itritish  Insulated  and    Ilelsby   Cables.  Ltd.— The 

directors  have  declared  a  dividend  of  68.  per  share,  making  10  per 
cent,  for  tl^e  yeari  £51,000  being  placed  to  reserve  and  depfeciatlon, 
and  £68,600  Ib  oartitid  forward. 
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Bronipton   and    Kensintfton    Electricity  Supply 

Co.,    Ltd. 

Thk  directors'  report  for  the  year  ended  December  3lBt,  1911,  states 
that  the  revenue  account  shows  a  credit  balance  of  £."iO,*;92,  which, 
with  the  balance  of  £7,44:?  bronpht  forward,  an<f  £93!»  balance  of 
interest  received  and  accrued,  makes  a  total  of  £:i9,07.5.  After 
deducting  £l,»>6:t  for  interim  dividend  on  the  7  per  cent,  cumulative 
preference  shares,  and  £t;,861  interim  dividend  at  the  rate  of  9  per 
cent,  per  annum  for  the  half-year  to  June  .iOth  on  the  ordinary 
.shares,  the  directors  recommend  that  the  sum  remaininf^.  viz., 
£30,5."j(>,  be  dealt  with  as  follows  :  To  credit  of  depreciation  account 
(maintiiininp  this  fund  at  £80,000),  £r),0ti;5  ;  dividend  on  the  pre- 
ference shares  for  half-year  ended  December  Hist,  £l,t;i2  : 
dividend  on  the  ordinary  shares  for  half-year  ended  December  31  st 
at  the  rate  of .  11  per  cent,  per  annum,  making  10  per  cent,  for  the 
year  (free  of  income-tax),  £8,161  ;  to  credit  of  reserve  fund  account 
(raisiufj  this  fund  to  £30,000),  £t;,000  ;  directors'  additional  re- 
muneration, £i>')7,  leaving  to  be  carried  forward  £7,8.58. 
The  following  table  shows  the  iirogress  of  the  business  : — 

y.'i-watt          In-  No.  Aver.  Div. 

lamps  crease        of  price      on 

con-            in  cus-  Gross  Expend-  Net  per  ord. 

Yoar.  nected.  lamps.  tom<5rs.  receipts.        iture.  receipts.  unit,  shares. 

1908  22-t,820  10,910  4,593  £53,113  £25,318  £27,795  4'17d.  10% 

1909  285,802  10,976  4,8*}  £50,791  £23,710  £27,081  4-18d.  10% 

1910  24(5,974  11,172  5,163  £.'-)0,597  £23,917  £26,680  4  26d.  1(1% 

1911  259,554  12,580  5,453  £54,730  £24,038  £30,692  4-29d.  10% 

In  view  of  prospective  development,  the  directors  propose  to  carry 
on  such  portion  of  the  company's  business  as  may  not  come  within 
the  .scope  of  its  piovisional  order  by  means  of  a  subsidiary  com- 
pany. To  carry  out  this  departure  in  the  most  eifective  way,  some 
alteration  in  the  company's  articles  is  necessary,  and  actingf  under 
leffal  advice  the  directors  are  availing  themselves  of  this  opportunity 
to  bring  the  company's  articles  up  to  date. 

The  meeting:  was  called  for  March  14th,  and  resolutions  were 
then  submitted,  altering-  the  articles  and  deciding  as  follows  ; — 

That  the  agreement  entered  into  between  this  company  and  the  Brompton 
and  Kensington  Accessories  Co.,  Ltd.,  dated  March  6th,  1912,  and  subscribed 
for  identification  by  the  chairman  of  this  meeting,  whereby  this  company  has 
sold  to  the  Brompton  and  Kensington  Accessories  Co.,  Ltd.,  for  the  sum  of 
£2,611  2s.  6d.  payable  in  cash,  all  its  interest  in  the  leasehold  premises,  254, 
Earl's  Court  Road,  Kensington,  8.W.,  and  the  goodwill,  stock-in-trade,  and 
effects  of  its  business  of  supplying  electrical  apparatus,  utensils  and 
accessories  as  mentioned  in  the  said  agreement,  be  and  the  same  is  hereby 
ooafirmed. 


I 


Nottinn;  Hill  Electric  Li^htin^  Co.,  Ltd. 

Thk  annual  meeting  was  held  on  March  5th,  at  Winchester  House, 
E.C..  Sir  W.  Crookes,  O.M.,  F.R.S.,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  353),  remarked  that  this  was  their 
twenty-fifth  annual  meeting,  and  they  looked  back  with  satisfac- 
tion on  the  progress  made  during  a  quarter  of  a  century.  In  the 
accounts  the  share  capital  was  in  the  altered  form,  in  accordance 
with  the  scheme  of  rearrangement  of  capital  which  was  agreed 
upon  last  year.  The  founders'  shares  had  disappeared,  and  were 
replaced  by  the  new  Is.  ordinary  shares.  If  they  required  new 
capital,  it  would  be  seen  that  they  still  had  £56,000  6  per  cent,  pre- 
ference shares  unissued.  The  capital  expenditure  for  the  year  was 
£4,074  on  machinery,  mains  and  meters.  The  machinery  purchased 
consisted  of  a  new  motor  generator  set  to  deal  with  the  increased 
demand.  The  total  capital  expenditure  now  stood  at  £217,406.  They 
had  received  additional  capital  during  the  year  amounting  to  £1,352, 
being  the  profits  of  the  issue  on  27,050  new  Is.  ordinary  shares. 
They  had  spent  more  capital  than  they  had  received  to  the  extent  of 
£38,054,  and  that  had  been  provided  by  using  the  reserve  fund  in  the 
business  instead  of  issuing  further  capital.  The  profit  had  increased 
from  £22,003  to  £23,557.  The  actual  increase  in  revenue  was 
£2,000,  and  it  was  a  most  satisfactory  feature  that  the  whole  of 
this  would  have  been  extra  profit  but  for  one  item  on  the 
expenditure  side,  £461  charged  against  the  account  for  the 
rearrangement  of  capital.  For  that  excellent  result  thanks 
were  due  to  the  whole  of  the  staff.  The  balance 
available  for  dividend  was  £14,486,  compared  with  £12,905. 
£3,000  had  been  allocated  to  the  depreciation  fund,  which  was 
considered  sufficient,  especially  as  the  capital  expenditure  had  been 
very  small  for  many  years  past.  The  depreciation,  renewal  and 
reserve  fund  account  showed  net  figures  of  .£37,493  to  meet  depre- 
ciation of  the  undertaking,  and  the  board  believed  that  that  total  was 
ample,  considering  the  good  position  in  which  the  plant  was  main- 
tained at  the  expense  of  revenue.  The  amount  of  electricity  sold 
during  the  year  was  2,336,849  units.  The  houses  connected  were 
3,513  and  the  lamps  connected  199,156.  The  amount  of  profit 
available  for  division  amongst  the  ordinary  shareholders,  after 
allowing  for  debenture  interest,  was  £14,486.  Of  this,  the  prefer- 
ence shares  had  taken  £8,136,  which  left  £6,350  for  division 
between  the  holders  of  the  new  Is.  ordinary  shares.  The  board 
had  carefully  considered  the  question,  and  had  decided  to  recommend 
the  payment  of  a  dividend  on  those  shares  of  4s.  6d.  per  share, 
carrying  forward  the  balance  of  £61, s.  They  considered  that  a  wise 
precaution  in  view  of  the  unsettled  state  of  the  labour  world.  Had 
the  expenses  of  the  rearrangement  of  the  capital  not  been  charged 
to  revenue  and  its  balance  utilised,  the  dividend  would  have  been 
over  53.  He  was  glad  to  be  able  to  tell  the  shareholders  that  the 
men  had  shown  their  loyalty  to  the  company,  and  in  order  to  recog- 
nise this  the  board  were  considering  a  scheme  of  co-partnership  by 
which  the  men  should  receive,  by  way  of  bonus,  a  sum  proportionate 
to  the  profits  realised.  He  felt  sure  that  that  proposal  would  meet 
with  the  approval  of  the  shareholders.  The  dividends  which  the 
board  recominende'd  would  have  amounted,  ha^  the  shares  not  been 


divided,  to  Si  per  cent,  for  the  old  preference  and  ordinary  shares 
and  £6  per  share  for  the  founder» — more  than  they  had  ever  received 
l>eforf.  The  great  advantage  in  the  re-arrangernent  was  that 
the  holders  could  now  estimate  the  real  value  of  their 
security.  The  non  cumulative  preference  shares  paid  •>  per 
cent.,  and  could  not  be  repaid  at  par  until  1931,  and 
allowing  that  they  were  so  ref»aid,  on  an  actuarial  calculation  they 
yielded  4  J  per  cent,  if  purchased  at  £)2.  The  security  wan 
ample,  as,  after  paying  £6.442.  the  dividend  on  the  sbarefl. 
there  was  £6,350  left.  In  other  words,  the  margin  of  security 
was  100  per  cent.  With  regard  to  the  future,  the  outlook 
was  promising,  and  the  demand  for  current  showed  no  signs 
at  present  of  any  diminution,  ho  that  provided  the  trouble  in  the 
coal  trade  could  be  fettled  without  a  serious  rise  in  prices — they 
had  a  resrerve  of  two  months'  supply — he  saw  no  reason  to  doubt 
that  the  company  would  continue  its  prosperity.  The  London 
County  Council  had  recently  appointed  a  special  committee  to  con- 
sider the  vhole  question  of  the  electric  supply  to  London,  and  the 
shareholders  might  he,  assured  that,  whatever  arrangementa  were 
come  to,  they  would  safeguard  the  interests  of  the  company  ajs  far 
a.s  it  was  possible. 

Mr.  a.  E.  Fra.nklin,  .I.P..  se<.;onded  the  motion. 

Mr.  Dawe.s,  after  congratulating  the  board  upon  the  present 
position  and  prospects  of  the  company,  sard  he  was  very  pleaeerl  to 
hear  from  the  chairman  that  they  contemplated  a  scheme  of 
co-partnership  with  the  workpeople.  Even  if  they  looked  at  it 
from  a  selfish  point  of  view,  wherever  similar  schemes  had  been 
tried  it  had  been  found  that  the  proprietors  had  got  back  all  and 
possibly  more  than  they  had  given  to  the  men.  because,  naturally, 
men  felt  a  greater  interest  in  their  work  when  they  were  partici- 
pating in  the  profits. 

Mr.  Corner  also  congratulated  the  board  upon  their  determina- 
tion to  adopt  a  co-partnership  scheme. 

The  Chairman,  in  reply,  said  that  the  scheme  was  only  in  its 
preliminary  stage.  They  were  going  to  meet  a  deputation  of  some 
of  the  men  and  discuss  the  question  with  them  before  anything 
definite  was  done. 

The  report  was  then  adopted. 


Slouch  and  Datcliet 


Electric  Supply  Co.,  Ltd. 


During  1911  capital  expenditure  was  incurred  to  the  amount  of 
£5,479,  bringing  the  total  up  to  £54,634.  The  following  table 
from  the  report  shows  the  progress  of  the  company,  the 
equivalent  ri  6,139  additional  lamps  of  8  C.P.  having  been  con- 
nected last  year  : — 


Year. 

1909 
1910 
1911 


Lamps  and  motors 
connected. 


Units  sold. 

335,983 
332.295 
426.136 


Profit. 


16,380  335,983  £3.288 

17,976  332.295  £3,165 

24,115  426.136  £3,421 

The  total  net  profit  available  for  distribution  is  £4,073,  £l,0cK)  is 
to  be  set  aside  to  the  depreciation  fund,  bringing  it  up  to  £4.750, 
and  the  directors  recommend  that  out  of  the  remaining  net  profit 
a  dividend  of  5  per  cent,  be  declared,  less  income-tax,  and  that  the 
balance  of  £390  be  carried  forward. 

The  mains,  works,  plant  and  machinery  have  been  maintained  in  an 
efficient  condition  out  of  revenne.  A  new  engine  and  dynamo  of  200-h.p.  were 
installed  during  the  latter  part  of  the  year,  which  are  showing  considerable 
saving  in  the  cost  of  producinf;  the  current,  and  another  set  of  similar  capacity 
is  in  course  of  erection.  This  new  plant  was  found  necessary  to  meet  the 
growing  demand  for  electricity  in  the  district,  and  there  is  every  indication 
that  the  economies  eitected  by  the  new  plant  will  result  in  a  considerable 
reduction  in  the  working  costs  and  a  corresponding  increase  in  net  profits. 


South  London  Electric  Supply  Corporation.  Ltd. 

The  directors' report  for  1911  shows  that  the  gross  receipts  were 
.C 44, 515,  and  the  expenditure  £19,272,  leaving  a  profit  balance  of 
£2.5,243,  plus  £1,002  brought  forward,  making  £26.245  available. 
After  providing  for  depreciation  on  plant  and  machinery  (£t;,000). 
debenture  and  other  interest  accrued.  &c.,  £12,337.  there  remains 
to  be  carried  to  the  general  balance  sheet  £ '  3,908.  Out  of  this 
the  board  recommend  the  payment  of  a  dividend  at  the  rate  of 
5  per  cent,  per  annum  on  the  ordinary  shares,  amounting  to  £13,000, 
carrying  forward  £908.  At  the  end  of  1911  there  were  connected 
to  the  company's  mains  the  equivalent  of  250,721  (35-watt)  lamps. 
The  plant,  machinery  and  mains  have  been  maintained  out  of 
revenne  in  a  hi^h  state  of  efficiency.  The  ratio  of  total  costs  to 
revenue  has  been  maintained  at  43  per  cent.  At  the  last  quin- 
quennial revision  the  rateable  value  of  the  company's  proj>eJty  was, 
after  prolonged  negotiations,  raised  so  us  to  involve  an  increase  of 
£600  per  annum  in  the  rates. 


Units  generated        

Sold  to  consumers  and  public  lamps   . 
Used  on  works 

Total 

Used  in  distribution  

Total  Kw,  connected  

The  meeting  is  called  for  March  19th. 


.",6lV2,S4.'> 
). 479,487 

371,010 
4,850.497 

S12,S48 
8,770 


Calcutta   Electric   Supply   Corporation.  Ltd. — The 

number  of  units  delivered  to  consumers,  during  the  four  weeks 
ended  Jaaiuaxy  26th,  1912,  was  692,244,  compart  with  637,547 
units  in  the  corresponaingr  fbUr  weeks  of  19U. 
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Scarborough  Electric  Liglit  Supply  Co.,  Ltd. 

At  the  annual  meeting  held  at  Scarborough  on  March  4th,  the 
Chairman  CMr.  Alderson  Smith,  J. P.,  D.L.")  said  that  the  balance- 
sheet  was  a  little  disappointing:,  but  they  knew  the  cause. 

Thoujrh  they  had  morecustomers  and  jrave  better  satisfaction,  the 
use  of  the  new  metallic-filament  lamps  had  diminished  the  amount 
they  actually  received.  There  was  £155  less  for  electrical  enerjry 
than  the  preceding  year,  and  for  the  sale  of  lamps  £101  less.  If 
they  could  but  get  more  people  to  become  customers  their  prosperity 
would  increase  :  but  so  few  of  the  houses  in  Scarborough  belonjjed 
to  the  people  who  lived  in  them  that  there  was  difficulty  about 
putting:  in  the  electric  lig:ht. 

Mr.  a.  a.  CAMPBf:LL  Swintox  (managing  director)  seconding 
the  report,  said  the  question  of  metallic-filament  lamps  was  one 
that  had  been  interesting  him  for  years.  In  addition  to  being  con- 
cerned wuth  that  company,  he  was  also  concerned  with  the  manage- 
ment of  electricity  supply  in,  he  thought,  4t)  diiferent  towns  in 
Great  Britain,  and  had  special  means  of  seeing  what  was  taking 
place.  When  people  changed,  the  first  effect  was  to  largely  reduce 
the  amount  of  their  bills.  Thesecond  effect  was  that  they  attracted 
more  consumers  as  electric  light  became  cheaper  and  competed  more 
readily  with  gas.  Throughout  the  country  the  effect  had  been  the 
same.  There  was  a  fall  in  the  consumption  of  practically  every 
electric  supply  company,  and  then  a  gradual  recovery  due  to 
more  people  coming  on.  In  some  places  this  had  been  much 
more  rapid  than  in  others.  In  Scarborough,  owing  to  local 
circumstances  to  which  the  Chairman  had  alluded,  it  had 
been  almost  slower  than  anywhere  else.  They  could  safely  say 
now  that  they  has  touched  bottom,  and  were  beginning  to  improve 
by  taking  on  more  customers.  His  own  view  was  that  the  com- 
pany's prospects  were  now  likely  to  improve  as  time  went  on.  With 
regard  to  depreciation,  he  had  had  two  letters  from  shareholders. 
One  accurately  pointed  out  that  railway  companies  put  nothing 
aside  for  depreciation,  and  why  should  the  Electric  Supply  Co.  do 
so,  as  if  they  put  the  £1,000  they  had  put  to  depreciation  this  year 
to  paying  more  dividend,  they  could  pay  4  per  cent,  insteai  of  3. 
The  other  shareholder  took  the  opposite  view,  and  would  like  to  see 
the  whole  3  per  cent,  as  well  put  to  depreciation.  Well,  this  year, 
in  addition  to  the  £1,000  to  depreciation,  they  had  spent  £1,112 
on  upkeep.  In  1910  they  similarly  spent  £1,06.S,  and  he  thought 
they  also  put  £1,000  to  depreciation.  They  kept  everything  up  to 
date  out  of  revenue,  and  what  they  put  to  depreciation  must  be 
looked  upon  as  a  provision  for  renewing  plant  when  it  became 
worn  out.  The  first  thing  they  would  want  to  renew  would  be  the 
boilers.  There  seemed  an  idea  that  the  price  of  electricity  in  Scar- 
borough was  high.  Of  course  they  could  not  compare  it  with 
Leeds,  which  was  supplying  about  15  times  as  much  electricity. 
Take  Bridlington.  In  Scarborough  they  charged  less,  although 
Bridlington  had  a  supply  of  public  lamps  for  which  they  got  over  3d. 
per  imit,  which  was  a  large  price  for  public  lighting.  The  supply  in 
Scarborough  was  cheaper  on  the  average  to  the  private  consumers 
than  at  Bridlington.  In  Whitby  it  was  slightly  less,  but  again, 
they  had  a  large  amount  of  public  lighting,  for  which  they  got 
good  prices.  York  was  hardly  comparable,  but  there  they  got  over 
2d.  a  unit  for  the  tramway  route.  In  Scarborough  they  got  only 
lid.  They  had  not  been  able  to  arrange  it  there  that  the  people 
who  travelled  on  the  tramways  should  pay  part  of  the  electric 
lighting  bill.  They  had  no  public  lighting  in  Scarborough,  and 
they  had  to  supply  the  tramways,  which  paid  badly. 

The  Chairman  said  that  they  had  coal  to  last  for  six  weeks' 
consumption  at  full  use. 

Mr.  Button  (a  shareholder)  argued  that  the  local  conditions 
must  determine  their  price  and  policy.  He  complained  that  some 
of  the  consumers  had  never  been  met  since  the  supply  started,  and 
they  should  consider  the  question  of  bringing  down  the  cost  to 
those  who  paid  the  maximum  rate.  There  was  a  general  feeling 
that  if  the  price  could  be  reduced  even  a  little  it  wotild  alter  the 
attitude  of  the  public  towards  the  supply. 

Mr.  Casipbell-Swinton  replied  that  to  reduce  the  price  might 
increasie  the  number  of  consumers,  but  it  would  mean  more  capital 
expenditure,  and  he  did  not  know  whether  they  would  get  it  with  a 
large  expenditure.  The  only  policy  for  the  company  was  a  quiet 
one. 

A  dividend  of  3  per  cent,  was  declared. 


Telegraph  Construction  and  Maintenance  Co.,  Ltd. 

The  meeting  of  this  company  was  held  on  February  29th,  at  38, 
Old  Broad  Street,  E.C.,  the  Earl  of  Selborne,  K.G.,  presiding. 

The  Chairman  first  went  briefly  through  the  accounts.  The 
net  profit  for  the  year  amounted  to  £87,515.  plus  £107,577 
brought  forward,  making  £195,093,  from  which  was  deducted 
the  interim  dividend  of  5  per  cent,  paid  in  July  last.  The  directors 
now  proposed  to  distribute  a  further  dividend  of  10  per  cent., 
together  with  a  bonus  of  six  shillings  ((5s.)  per  share,  and  to 
add  £10,000  to  the  reserve  fund,  which  left  £106,658  to  be  carried 
forward.  He  would  draw  a  comparison  between  the  balance-sheet 
of  this  year  and  that  presented  to  them  a  year  ago.  Taking,  first 
of  all,  the  debit  side,  they  would  see  that  the  capital  and  deben- 
tures stood  at  exactly  the  same  figure  as  they  did  last  year.  When 
they  came  to  the  item  of  debts  owing  by  the  company,  and  reserves 
for  insurance  and  contingencies,  the  figure  was  very  considerably 
larger  this  year  than  last,  and  a  little  explanation  of  that  matter 
was  required.  The  increase  was  mainly  made  up  in  this  way — 
rather  a  peculiar  circumstance — chey  had  received  payment  for  a 
considerable  amount  of  cable  not  yet  delivered,  and,  therefore,  they 
had  pat  that  payment  to  a  suspense  account,  which  swelled  the 
tern  under  the  head  of  debts  owing  by  the  company  and  reserves 


for  insurance  and  contingencies.  The  reserved  fund,  they  would 
notice,  stood  at  £75,000  instead  of  £50,056.  That  was  owing  to 
the  increase  they  authorised  last  year,  and  he  was  going  to  ask  their 
authority  for  a  further  increase  of  £10,000  to  the  fund.  The  profit 
and  loss,  of  course,  showed  a  falling  oil.  That  was  due  to  the  fact 
that  this  year,  although  they  had  been  able  to  do  steady  work, 
they  had  not  had  the  special  feature  of  the  previous  year. 
Turning  to  the  credit  side  of  the  account,  he  drew  their  attention 
first  of  all  to  the  item  property,  consisting  of  freehold  and  lease- 
hold premises,  machinery,  plant,  stocks  of  stores,  materials,  &;c. 
Last  year  that  item  stood  at  the  unusually  small  figure  of  £205,000 
odd.  This  year  it  stood  at  £569,000  odd.  The  very  large 
figure  shown  this  year  was  more  in  accordance  with  experience. 
The  reason  was  that  their  stocks  of  materials  in  hand  were  much 
larger  this  year  than  they  were  at  that  particular  time  last  year — a 
mere  accident  in  the  process  of  manufacture — also  the  amount  of 
cable  under  construction,  as  also  the  amount  of  cable  completed 
but  not  yet  delivered.  Amounts  owing  to  the  company,  and  cash 
at  bankers,  and  in  hand,  were  both  less  than  last  year,  which,  of 
course,  was  the  natural  result  of  the  fact  that  the  first  item  was 
increased.  Sundry  securities  showed  a  diminution  of,  roughly, 
£20,000.  They  were  careful  not  to  over-estimate  the  value  oJE  the 
securities  or  the  property,  although  they  did  not  carry  depreciation 
to  an  extravagant  extent.  As  regarded  leasehold  property, 
machinery,  and  plant,  their  practice  was  to  be  conservative  and 
cautious  in  their  ef^timate,  to  remember  that  in  the  nature  of 
affairs  such  property  was  transitory  and  apt  to  deteriorate  in 
value,  and  if  they  erred  at  all  in  respect  of  the  valuation  they  put 
on  that  part  of  their  property,  they  valued  them  too  low  rather 
than  too  high.  He  now  turned  from  the  accounts  to  the  actual 
resolution  that  he  was  going  to  move.  The  past  year  lacked  the 
special  features  of  the  year  before,  although  it  was  not  a  year 
that  could  by  any  means  be  considered  unsatisfactory  in  its  results. 
But  they  felt  that  that  was  a  moment  in  which  it  was  their 
absolute  duty  to  be  cautious  and  conservative  in  the  policy 
they  recommended.  He  was  happy  to  say  that  the  relations 
between  their  employes  and  the  company  were  excellent,  but  they 
could  not  conceal  from  themselves  that  there  is  an  unrest  in  the 
industrial  world  over  which  they  had  no  control,  but  which  might 
fundamentally  affect  their  business  during  the  coming  year. 
Therefore,  with  a  year  before  them  which  they  could  not 
characterise  but  as  a  year  of  anxiety,  they  felt  ithat  a  cautious 
policy  was  the  right  one. 

Sir  James  Pender  seconded  the  adoption  of  the  report  and  the 
dividend  declaration,  and  the  resolution  was  carried  unanimously. 

The  Chairman  then  submitted  the  following  resolution  to  the 
meeting  :  "  That  the  holding  of  half-yearly  general  meetings  be 
discontinued." 

Mr.  Colin  F.  Campbell  seconded,  and  after  some  remarks 
from  a  shareholder,  this  resolution  was  also  carried  unanimously. 


Hove  Electric  Lig'htin»-  Co.,  Ltd. 

The  annual  meeting  of  this  company  was  held  on  March  6th,  at 
Salisbury  House,  E.C.,  Mr.  Carleton  F.  Tufnell  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  354),  said  that  the  capital  expenditure  during 
the  year  had  amounted  to  £5,292,  of  which  £880  had  been  expended 
on  mains,  £379  on  meters,  and  £4,025  on  additional  machinery  and 
tools.  The  increase  in  the  last  item  was  accounted  for  princi- 
pally by  the  introduction  of  a  new  steam  turbine  set.  There  had 
again  been  a  decrease  in  the  number  of  units  sold,  no  doubt  chiefly 
due  to  the  metal-filament  lamp.  Those  lamps  were  now  being 
made  for  low  candle-powers,  and  they  were  largely  used  in  passages 
and  servants'  quarters  where  the  lights  were  generally  ia  use  for 
long  hours.  The  consequent  cheapening  of  the  electric  current 
was  bringing  them  more  consumers.  During  1911  they  connected 
up  179  houses,  the  largest  number  in  any  one  year  since  their  com- 
mencement. The  number  of  lamps  connected  (equivalent  in  8-c.p. 
lamps)  had  been  8,983,  compared  with  6, 271  in  1910.  Then  again, 
the  period  covered  by  the  report  had  embraced  probably  the  finest 
and  lightest  summer  on  record,  whilst  the  winter  months  had  like- 
wise been  peculiarly  free  from  fogs  and  dark  days,  with  the  very 
natural  result  that  their  revenue  had  suffered  somewhat.  The  new 
exhaust  steam  turbine  set,  was  put  into  use  on  September  22nd  last, 
and  it  had  been  running  satisfactorily,  and  the  economy  in 
the  coal  consumption  which  resulted  fully  justified  the  capital 
outlay.  Every  provision  had  been  made  for  carrying  on  the  busi- 
ness during  the  coal  strike. 

Mr.  H.  a.  Hoare  seconded  the  motion,  and  the  report  was 
adopted. 


Stewarts  &  Lloyds,  Ltd. — The  directors  after  setting 
aside  £70,000  for  depreciation,  aave  (says  the  Financier')  declared 
the  following  dividends  : — Six  per  cent,  per  annum  on  the 
preference  shares  for  the  half-year  to  December  31st  ;  10  per  cent, 
per  annum  on  the  preferred  ordinary  shares  for  the  half-year  ; 
and  Is.  per  share  on  the  deferred  shares  for  the  year.  £70,000  is 
placed  to  reserve,  and  £86,000  ia  to  be  curried  forward. 

0.  C.  Hawkes,  Ltd. — The  directors'  report  states  that 
the  net  profits,  after  making  ample  provision  for  depreciation,  ikc, 
leave  an  available  balance  of  £6,453.  The  directors  have  paid  a 
year's  dividend  of  5  per  cent,  per  annum  on  the  preference  share, 
and  £1,000  is  to  be  added  to  the  reserve  fund,  making  this  £33,000, 
and  £1,203  is  carried  forward.  It  is  expected  that  the  current  years 
trading  will  show  substantial  improvement. 
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Metropolitan  Electric  Supply  Co.,  Ltd. 

The  directors'  re\K>rt  for  the  year  endin^f  December  3lBt,  1911, 
BtateK  that  the  capital  expenditure  haH  now  reached  a  total  of 
£1,989,832,  beintr  an  increase  during  the  year  of  £o3,301.  The 
prosa  revenue  amounted  to  £182,<;22,  as  compared  with  £172,737 
in  1910,  beint,'  an  increase  of  £9,K85.  The  workinj?  expenses 
amounted  to  £K8,00o,  an  increase  of  £9,722.  The  balance  at  the 
credit  of  the  revenue  account,  before  providing  for  depreciation,  is 
£94,617.  The  directors  have  set  aside  £17,000  as  an  addition  to 
the  depreciation  and  reserve  fund,  which  now  amounts  to  £277,35;). 
carrying  to  the  credit  of  the  net  revenut^  account  (No.  5J  £77,617. 
This  sum.  with  the  balance  brought  forward,  interest  and  dividends 
on  investments,  and  other  receipts,  makes  a  total  of  £88,413.  After 
deducting  interest  on  debenture  ntock.s  and  loans,  dividend  on  pre- 
ference shares  nnd  other  charges,  there  remains  a  balance  of 
£42,357.  An  interim  dividend  of  28.  per  share  (being  at  the  rate 
of  4  per  cent,  per  annum)  on  the  ordinary  i'hare  capital,  amounting 
to  £20,000,  was  paid  on  Augubt  10th,  and  the  directors  recommend 
that  a  further  dividend  of  2s.  per  shar^  (being  at  the  rate  of  4  per 
cent,  per  annum)  on  such  shares  be  now  paid,  making  a  total  dis- 
tribution for  the  year  cf  48.  per  share,  or  4  per  cent.  This  will 
absorb  a  further  sum  of  £20,000  and  leave  a  balance  of  £2,357  to 
be  carried  forward.  In  order  to  make  provision  for  capital  require- 
ments the  directors,  under  the  powers  conferred  upon  them  by  the 
Articles  of  Association  and  in  accordance  with  the  terms  of  the 
trust  deed  of  the  company's  Hi  per  cent,  mortgnge  debenture  stock, 
have  created  a  furthfer  £190,000  of  like  stock,  of  which  £43,074  was 
subscribed  for  and  allotted  in  the  course  of  the  year.  The  Bill  pro- 
moted by  the  company  to  legalise  an  agreement  with  the  District 
Council  of  Acton  for  the  purpose  of  acquiring  their  provisional 
order,  received  the  Royal  Assent  on  June  30th.  and  the  company  is 
now  in  possession  of  the  undertaking.  The  company  have  acquired 
a  controlling  interest  in  the  Brentford  Electric  Supply  Co.,  Ltd., 
and  have  entered  into  an  agreement  for  supplying  that  company  in 
bulk.  An  agreement  has  also  been  concluded  with  the  Uxbridge 
and  District  Electric  Supply  Co.,  Ltd.,  for  a  bulk  supply  in  the  dis- 
trict of  Greenford.  Owing  to  the  unsettled  state  of  the  transport 
and  coal  trades,  additions  have  been  made  to  the  large  reserves  of 
coal  which  are  always  stored  at  Willesden.  These  reserves  will,  it 
is  hoped,  enable  the  company  to  maintain  its  supply  for  fully  10 
weeks  from  the  commencement  of  the  coal  strike.  During  the  year 
new  connections  representing  the  equivalent  of  66,553  8-C.P.  (30- 
watt)  lamps,  equal  to  1,997  KW.  were  added  to  thp  company's 
system,  making  a  total  connection  of  957,037  lamps.  The  stations, 
machinery  and  plant  have  been  maintained  in  a  satisfactory  con- 
dition. The  directors  regret  that  Mr.  Frank  Bailey  has  resigned  his 
seat  on  the  board  i 
The  meeting  is  called  for  March  19th. 


Charing'  Cross,  West  End  and  City  Electricity  Supply 

Co.,  Ltd. 

The   annual   meeting   of   this  company  was  held  on  Tuesday,  at 
60,  St.  Martin's  Lane,  W.C,  Mr.  W.  F.  Fladgate,  M.V.O.,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  395),  said  that  last  year  was  certainly 
a  very  troublesome  one  for  all  undertakings  of  the  kind.  For  two 
months  they  were  seriously  affected  by  the  strike  of  August  last, 
during  which  time  they  had  to  pay  practically  double  the  price 
for  coal.  Of  course  they  had  their  coal  contracts,  but  they  con- 
tained the  usual  strike  provisions,  and  the  result  was  they  had  to 
buy  coal  as  and  when  they  could,  at  any  price  at  which  it  could 
possibly  be  procured.  Speaking  after  many  years'  life  in  London, 
he  never  expected  that  one  would  have  lived  to  see  their  works,  as 
they  did,  under  the  guard  of  the  military  forces  of  the  country. 
Under  those  circumstances,  he  was  glad  to  be  able  to  say  that  the 
result  of  the  working  of  the  whole  year  had  been  of  a  satisfactory 
character.  In  the  West  End,  with  the  exception  of  the  writing  off 
at  Lambeth  Station,  the  figures  for  1910  and  1911  were  very  close. 
The  total  revenue  of  the  West  End  in  1910  was  £142,675  ;  last  year 
it  was  not  quite  so  much — £140,922  ;  but  as  against  that 
the  expenses  had  dropped  from  k:72,687  in  1910  to  £69,408. 
In  each  case  the  same  amount  of  £11,000  had  been 
set  aside  for  depreciation,  and  the  result  of  the  working  was  that 
for  1910  they  had  a  sum  of  £58,987  and  for  1911  £60,613.  Add- 
ing the  carry  forward  and  interest  earned  last  year,  after  paying 
the  debenture  interest,  they  had  a  sum  of  £53,849  to  be  dealt  with. 
Out  of  that  sum  they  had  paid  the  preference  dividend,  which 
absorbed  £18,000,  and  the  interim  dividend  on  the  ordinary  eharts, 
which  absorbed  £10,000,  leaving  a  balance  of  £25.949.  They  had 
thought  it  right  to  keep  the  dividend  at  the  same  rate  of  5  per 
cent.,  and  to  carry  forward  no  less  than  £15,949,  which  they 
thought  a  prudent  thing  to  do  having  regard  to  the  present  state 
of  the  labour  market,  and  also  to  the  possibilities  of  the  future. 
Referring  to  the  Lambeth  station,  the  result  of  the  writing  off  of 
that  station  was,  that  whereas  at  the  end  of  last  year  they  had  very 
large  reserves,  they  now  brought  forward  only  £84,621,  and  it 
would  be  the  care  of  the  directors  to  consider  how,  consistently 
with  the  rights  of  the  present  shareholders,  that  reserve  fund  could 
again  be  built  up.  The  demand  in  the  West-End  for  power  and 
lighting  was  still  increasing.  The  reason  of  their  average  price 
being  as  low  as  it  was,  was  that  the  demand  for  power  and  heat 
amounted  to  no  less  than  46'9  of  their  total.  Their  transmission 
losses  were  better  last  year,  having  declined  from  28  per  cent,  to  26 
per  cent.  Referring  to  the  City  undertaking,  the  progress 
there  had  been  somen  hat  more  satisfaotory  than  in  the 
We»t   End.     Their    takinffs    for    1911    ftmounted    to   4145,071, 


as  against  £141,475 — an  increase  of  a  little  over  £4,5(X) — 
while  the  expenoes,  which  in  1910  were  £82,700,  only  roae  to  £84,355. 
They  ha^I  carried  out  the  same  jKdicy  in  dealing  with  the  net 
revenue  as  last  year.  They  had  paid  interest  on  the  debenture 
stock  and  the  dividends  on  the  preference  shares  and  the  whole  of 
the  balance  was  brought  forward  to  the  general  revenue  account, 
bringing  it  up  to  the  respectable  sum  of  £36.158.  or  an  increase  of 
£  13,000  odd  over  the  carry  forward  of  la«t  year,  which  amounted  to 
£23,570.  They  bad  not  specifically  transferred  that  money  to  the 
depreciation  account,  although  they  could  do  so  if  they  thought 
well  later  on.  In  the  city  the  demand  for  power  went  on  increasing 
and  was  now  very  considerably  larger  than  the  demand  for  lighting. 
The  transmission  loeses  were  26  per  cent,  as  against  27  per  cent, 
last  year.  Referring  again  to  the  Lambeth  >tation.  the  Chairman 
gave  a  history  of  the  undertaking  and  said  that,  when  the  time 
came  for  them  to  consider  how  they  were  to  deal  with  it,  modem 
science  came  to  their  assistance  and  they  were  able  to  put  in  modem 
machiner^-  in  their  sub-stations  by  which  they  were  able  to 
generate  electricity  at  a  price  which,  when  applied  to  low  tension 
units,  was  about  26  per  cent,  less  than  they  conld  generate 
it  at  Lnmbeth  and'  transmit  to  this  side  of  the  river.  They 
had,  therefore,  given  up  the  station  and  sold  the  ma- 
chinery for  what  it  would  fetch,  which  he  regretted 
to  say  was  a  very  low  figure.  They  had  written  off 
£173,562  for  the  station,  leaving  a  balance  of  £84.621.  He  waa 
persuaded  that  the  directors  had  taken  the  right  course  in 
scrapping  the  plant  there  and  writing  off  the  loss  from  their 
reserves.  At  the  present  time  the  whole  of  their  plant  was  of  a 
modem  and  eflBcient  character,  and  as  far  as  its  actual  value  was 
concerned,  he  did  not  know  that  it  was  substantially  below  that  at 
which  it  actually  appeared  in  their  books.  They  hoped  that  for  a 
long  time  to  come  they  would  not  want  any  large  expenditure  for 
new  machinery — the  engineer  told  him  that  something  between 
£20,000  and  £30,000  was  all  they  would  want  for  some  consider- 
able time  to  come.  After  mentioning  that  the  Insurance  Act 
would  cost  the  company  about  £.">C0  or  £W0  a  year,  the  chairman 
said  that  the  present  position  of  affairs  was  one  that  involved  very 
.«erious  consideration.  He  was  glad  to  say  that  they  had  in  their 
bunkers  enough  coal  to  keep  them  going  for  five  or  six  week?,  but 
they  could  not  help  feeling  that  it  wa,o  absolutely  necessary  to  us* 
the  greatest  possible  care  in  husbanding  their  resources  as  far  as 
possible  ;  whether  the  strike  was  going  to  continue  or  not  it  would 
be  foolish  for  anyone  to  prophesy.  It  was  a  dire  calamity,  and  he 
hoped  that  the  Government  might  be  able  to  deal  with  it  in  some 
way  to  prevent  its  recurring  in  the  future.  The  L.C.C.  had 
appointed  a  Committee  to  consider  the  future  of  the  electric  supply 
question.  He  need  not  say  that  they  would  do  their  best  to  look 
after  the  position  of  their  company.  They  had  already  formed  a 
joint  committee  of  local  authorities  and  the  London  companies  for 
the  purpose  of  considering  what  was  best  to  be  done,  which  com- 
mittee had  done  a  good  deal  of  work.  They  had  considered  how  far 
a  big  bulk  supply  could  be  given  by  completing  a  trunk  line  to 
supply  the  greater  part  of  London.  Personally,  he  had  very  great 
doubts  whether  that  would  be  a  wise  course.  They  did  not  know 
the  future  of  electric  energy,  and  he  did  not  look  with  any  favour 
on  any  scheme  involving  a  very  large  amount  of  capital  for  the 
purpose  of  laying  a  main  which,  it  might  be,  would  not  be  wanted  at 
all  10  or  20  years  hence. 

Mr.  John  M.  Gatti  seconded  the  motion. 

Replying  to  Mr.  Makins,  the  Chairman  said  they  were  trying 
to  raise  the  price  they  obtained  for  their  power,  and  they  were 
succeeding.  With  regard  to  the  Act  of  1908,  if  it  had  been  passed 
as  an  entire  Act,  a  great  deal  of  good  would  have  come  out  of  it.  but 
the  most  useful  provisions  of  the  Act  were  cut  out.  and  at  the  time 
he  thought  it  would  be  very  diflBcult  tc  work  under.  A  certain 
amount  of  progress  had  been  made,  and  two  companies  had  taken 
advantage  of  it.  They  were  t^adeavouring  at  the  present  moment 
to  make  use  of  the  Act  to  get  certain  economies  in  working  with 
one  or  two  of  the  other  companies,  but  there  were  great  difficulties 
in  the  way  of  arriving  at  any  arrangement  which  would  be  of  any 
practical  use  to  them. 

The  report  was  adopted. 


Madras     Electric    Tramways    (VHU).    Ltd.  — The 

directors'  report  (says  the  Fi/unwirr)  shows  a  gross  profit  of 
£17,065,  plus  £853  brought  forward,  making  £17.919.  After 
debiting  interest  and  London  oflBce  expenses,  making  provision  for 
the  debenture  stock  sinking  fund,  and  transferring  £  7.000  to  the 
depreciation  and  renewal  fund,  there  remains  £5,699.  The  directors 
propose  a  dividend  of  2  per  cent,  per  annum  on  the  ordinary  shares, 
carrying  forward  £1,104,  The  traffic  receipts  show  an  increase  of 
8"49  per  cent,  upon  1910,  The  undertaking  has  been  maintained,  aa 
heretofore,  out  of  revenue,  and  special  improvements  and  renewals 
have  been  debited  to  the  depreciation  and  renewal  fund.  The 
reserve  arising  from  the  debenture  stock  sinking  fund  now  amounts 
to  £3,830.  The  two  extensions  referred  to  in  previous  report*  are 
being  constructed  and  will  be  opened  for  traffic  in  the  autumn. 
These  extensions  are  being  financed  by  temporary  loans,  but  it  is 
proposed,  as  soon  as  the  lines  have  been  opened  to  make  a  further 
issue  of  debenture  stock  and  shares  to  repay  the  loans  and  to 
provided  further  working  capital. 

Western    Telesrraph    Co..    Ltd. — The   directoi-s  have 

declared  a  second  quarterly  interim  dividend  of  33.  per  share,  free  of 
income  tax,  being  at  the  rate  of  6  per  cent,  per  annum. 

Cuban  Telephone  Co. — The  dirwitors  have  declared  a 
dividend  of  1  per  cent,  for  the  quarter  ending  March  31st. 
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Direct  Spanish  Telegraph  Co.,  Ltd. 

The  directors"  report  for  1911  shows  that  after  providing  for 
interest  on  and  redemption  of  debentures,  and  for  the  dividend  on 
the  preference  t^hares  there  is  a  balance  of  ii8.32C>.  Of  this,  £6,000 
has  been  transferred  to  the  reserve  fund,  the  directors  have  dis- 
tributed a  bonus  to  the  company's  staff  in  celebration  of  the 
Coronation  of  11. M.  King  (^ieorge  V.,  costing  £704,  and  they  now 
recommend  the  payment  of  a  final  dividend  for  the  half-year  ended 
December  31st,  1911,  at  the  rate  of  4  per  cent,  per  annum,  free  of 
income-tax,  on  the  ordinary  shares,  amounting  to  £1,293,  making, 
with  the  interim  dividend  paid  on  October  1st,  1911,  a  total  distri- 
bution of  4  per  cent,  for  the  year.  The  balance,  viz.,  £'M),  is  to  be 
carried  forward.  Compaied  with  1910  the  traffic  receipts  show  an 
increase  of  £  195,  and  the  working  expenses  an  increase  of  £144. 

The  Bilbao  cable  became  interrupted  on  June  28th  last,  iind  was  promptly 
repaired  by  the  cable  steamer  John  Pender,  communioation  being  restored  on 
July  1st.  The  cost  of  this  repair,  viz.,  £4,125,  h»s  been  charged  to  revenue. 
In  view  of  the  recent  extensive  breaks  of  the  Bilbao  cable,  which  was  laid  in 
1884,  and  the  great  inconvenience  caused  thereby  to  the  company's  customers, 
the  directors  considered  it  necessary  to  thoroughly  repair  that  cable,  including 
anew  shore-end  at  the  Spanish  landing  place  at  Arrigun»ga.  This  work  was 
successfully  carried  out  by  the  Eastern  Telegraph  Co.'s  cable  steamer  ./od/i 
Pender  in  September,  19il,  the  interruptions  to  communication  during  the 
progress  of  the  operations  lasting  10  days.  The  cost  of  this  work,  viz., 
£33,060,  has  been  placed  in  suspense,  and  it  is  the  intention  of  the  board 
to  gradually  write  the  sum  off  the  reserve  fund,  Sincfl  the  last  report  of  the 
directors,  the  transfer  of  the  company's  telegraph  station  from  Falmouth  to 
Kuggar  (Cornwall)  has  been  completed,  and  the  new  overhead  system  works 
satisfactorily.  The  company's  old  underground  line  between  Falmouth  and 
The  Li/.ard,  laid  in  18S1,  having  been  taken  out  of  circuit,  the  original  cost  of 
the  line,  viz.,  £2,710,  has  been  deducted  from  the  capital  expenditure  account, 
and  the  cost  of  the  land  purchased  by  the  company  at  Kuggar,  and  the  new 
telegraph  station  erected  thereon,  has  been  added  to  that  account.  The 
directors  report  with  extreme  regret  the  death  of  the  Marquis  of  Tweeddale, 
K.T,,  who  had  been  chairman  since  18^6.  Sir  Jolin  Oenison-Pender,  K.C.M.G., 
has  been  elected  chairman.  Sir  Albert  James  Leppoc  Cappel,  K.C.I.E.,  has 
joined  the  board. 


Connty  of  London  Electric  Supply  Co.,  Ltd. 

Mr.  J.  B.  Braithwaite  presided  at  Winchester  House,  E.G.,  on 
Monday,  at  the  meeting  of  this  company. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  396),  said  he  told  them  last  year  that  he 
would  be  disappointed  if  they  did  not  have  considerably  improved 
results  to  show  them  for  the  year  upon  which  they  were  then 
entering,  and  he  was  happy  to  say  that  that  hope  had  been  fully 
realised.  8o  far  as  the  balance-sheet  was  concerned,  they  would 
find  that  the  capital  expenditure  upon  their  undertaking  had  beer 
increased  during  the  year  to  the  extent  of  £49,000.  The  actut.! 
expenditure  had  been  about  £67,000,  but  they  had  written  off 
obsolete  machinery  to  the  extent  of  £18,000,  so  that  the  net 
increase  appearing  in  the  balance-sheet  was  £49,000.  Of  that 
capital  expenditure,  55  per  cent,  was  on  mains,  and  they  did  not 
put  in  new  mains  unless  they  had  the  customers  waiting  to  take 
the  supply  from  them,  therefore  every  penny  they  spent  on  mains 
became  immediately  remunerative.  During  the  year  they  had 
added  1,576  new  customers,  making  their  total  consumers  at  the 
present  moment  18,459.  The  capital  expenditure  had  been 
provided  by  selling  the  balance  of  their  first  debenture  stock,  of 
which  there  was  on  last  year's  balance-sheet  £10,00(>  odd  unsold, 
and  the  additional  £50,000  of  second  debenture  stock  which  "was 
authorised  some  time  ago.  That  provided  them  with  about  £60,000 
additional  capital,  and  the  balance  had  been  made  up  by  a  slightly 
increased  loan  from  their  bankers.  That  was  the  only  change  in  the 
balance-sheet  so  far  as  the  capital  was  concerned.  With  regard  to 
revenue,  the  gross  revenue  showed  an  increase  of  £24,618  for  the  year, 
being  13' 14  per  cent.,  and  that  compared  with  an  increase  last  year  of 
£10.1  IS.  or  57  per  cent.,  so  that  they  would  see  their  gross  increase 
of  revenue  for  the  past  year  was  nearly  2  J  times  what  it  was  for 
the  previous  year,  and  the  percentage  of  increase  had  risen  from  5'7 
to  13'14,  which,  he  thought,  was  thoroughly  satisfactory.  As  a 
matter  of  fact,  their  increase  was  the  largest  of  any  of  the  London 
electric  supply  companies,  and  by  a  considerable  amount.  The  next 
one  to  them  was  the  London  Electric  Supply  Co.,  but  a  great  portion 
of  their  increase  was  due  to  their  supplying  current  to  the  Brighton 
Railway.  Turning  to  the  net  revenue,  of  the  £24,61 8  gross  increase 
they  had  succeeded  in  retaining  £15,298  as  net,  or  at  the  rate  of 
13"79  per  cent,  increase.  That  was,  he  thought,  a  very  satisfactory 
feature,  in  view  of  the  railway  strike  in  August  last,  which 
naturally  cost  them  something  in  increased  cost  of  coal  and 
other  matters,  and  augured  well  for  the  continuance  of 
their  prosperity.  As  a  matter  of  fact,  the  percentage  of 
their  works  cost  to  their  gross  receipts  again  showed  a 
small  decrease  this  year,  in  spite  of  the  extra  cost  they  had 
had  to  pay  for  coal  during  the  railway  strike.  The  figures  for  the 
last  three  years  would  perhaps  interest  them,  they  would  then  see 
the  steady  progress  they  were  making.  In  1909  their  working  costs 
were  41  i  per  cent,  of  their  revenues.  In  1910  that  figure  had  fallen 
to  40'4  per  cent.  About  £3,000  of  the  increased  revenue  had  been 
absorbed  by  increased  capital  charges.  Im  the  course  of  three 
years  they  had  increased  the  amount  placed  to  depreciation 
from  £16,000  to  £25,000  per  annum,  and  they  hoped  to  make 
further  additions  to  it  in  the  future.  Then  they  had  raised  the  sum 
carried  forward  by  £1,774,  and  they  were  giving  them  £4,000  more 
in  the  way  of  dividend  on  the  ordinary  shares,  raising  the 
dividend  for  the  year  from  5  per  cent,  to  6  per  cent.  If  they  came 
to  analyse  the  expenses  account,  there  were  one  or  two  points  which 
were  of  interest.  For  instance,  one  of  the  great  increases  in  their 
expenses  for  the  past  year  had  been  in  the  item  of  rates.  They  had 
to  pay  £1,980  more  in  rates  than  they  had  in  the  previous  year. 
The  only  other  really  important  difference  in  the  expenses  was 
in  the  cost  of  generation,  that  had  cost  them  £4,824  more, 
of     which     abont     £1,350     was    due    to    the    railway    strike 


and  the  balance  was  due  to  their  increased  business.  They  had 
also  made  a  larger  provision  to  their  reserve  for  bad  debts  to  the 
extent  of  £1,000,  which  was  merely  a  matter  of  prudence,  which 
he  was  sure  they  would  approve.  They  sold  during  the  past 
year  20,450,787  units,  showin^f  an  increase  of  3,465,100  units 
over  the  previous  year,  or  20  per  cent.  For  lighting  they  sold 
7,161,234  units,  and  for  power  13,2,S9,553  units.  It  was  near 
enough  to  say  that  one-third  of  their  output  had  been  used  for 
lighting  and  two-thirds  of  it  for  power.  With  regard  to  lighting, 
what  he  had  told  them  on  previous  occasions  had  turned  out  to  be 
correct.  They  might  remember  that  when  the  metallic-filament 
lamp  was  first  introduced  there  was  a  tendency  on  the  part  of  some 
of  the  companies  to  take  fright  at  the  large  reduction  in  their 
current  consumption.  They  had  always  taken  the  other  line,  feel- 
ing sure  that  any  invention  which  tended  to  decrease  the  cost  of 
electricity  was  bound  to  tell  in  their  favour,  and  that  expectation 
had  been  verified.  As  to  motive  power,  he  thought  those  manu- 
facturers who  were  dependent  upon  their,  and  other,  electric  com- 
panies for  their  supply  were  rather  to  be  envied  at  this  time  of 
stress  while  the  coal  strike  was  going  on.  They  had  stored  a  large 
quantity  of  coal,  and  unless  the  strike  should  last  a  very  abnormal 
time,  he  hoped  that  at  the  end  they  would  be  able  to  say  that  they 
had  not  had  to  reduce  their  supply  to  any  of  their  customers. 
Regarding  the  future  outlook,  up  to  the  present 
moment  the  lamps  applied  for  this  year  were  equivalent 
to  995  KW.,  as  compared  with  340  KW.  for  the  corresponding 
period  of  last  year — nearly  three  times  as  many.  They  could 
not  expect  that  rate  of  increase  to  continue — probably  part 
of  it  was  due  to  the  coal  strike.  As  regarded  units  sold,  they 
showed  an  increase  of  9  per  cent,  so  far  this  year,  and  in  cash  revenue 
they  showed  an  increase  of  45  per  cent,  gross,  and  5  per  cent,  increase 
in  net  earnings.  There  was,  therefore,  every  indication  that,  subject 
only  to  labour  troubles  or  unforeseen  circumstances,  they  were 
entering  upon  a  year  of  even  greater  prosperity  than  the  one  just 
completed.  With  regard  to  their  subsidiary  companies,  Bourne- 
mouth was  just  maintfining  its  dividend,  but  at  Coatbridge  very 
great  progress  had  been  made.  There  had  been  an  increase  of 
31  per  cent,  in  the  units  sold,  and  an  increased  profit  of  £2,493. 
Since  last  year  they  had  effected  the  inter- connection  of  their  City 
Road  and  Wandsworth  stations,  and  now  they  could  transmit 
current  from  one  to  the  other.  That  gave  greatly  increased 
security  to  their  consumers,  and,  at  the  same  time,  it  should  lead  to 
considerable  economy  in  the  consumption  of  coal. 

Mr.  J.  Shaw,  K.C,  seconded  the  motion. 

Replying  to  Mr.  Makins,  the  Chairman  said  they  were  taking 
the  fullest  possible  advantage  of  the  1908  Act,  and  at  the  present 
time  they  were  in  negotiation  with  other  electric  supply  authorities 
to  give  them  a  bulk  supply. 

The  report  was  adopted. 


National  Telei^lione  Co.,  Ltd.  (In  Liquidation). — The 

following  is  the  supplemental  report  of  the  directors  for  the  half-year 
ended  December  3l8t,  1911  :-"  The  income  accrued  in  respectof  the 
business  of  the  half-year  amounts  to  £1,872,258,  as  compared  with 
£1,744,111  for  the  corresponding  period  of  1910,  an  increase  of 
£128,146.  The  working  expenses  for  the  half-year  amount  to 
£1,050,047,  as  compared  with  £1,015,443,  an  increase  of  £34,604. 
The  net  result  for  the  half-year  (after  deducting  the  Post  OflBce 
royalties  amounting  to  £179,382)  is  a  profit  balance  of  £642,850, 
as  compared  with  £561,056  for  the  corresponding  period  of  1910. 
being  an  increase  of  £81,794.  The  rentals  carried  forward  for 
unexpired  terms  of  running  contracts  amount  to  £1,474,569,  as 
compared  with  £1,413,376  at  the  corresponding  period  of  1910, 
being  an  increase  of  £61,193.  Of  the  amount  of  £520,286  shown 
by  the  net  revenue  account,  £218,750  has  been  absorbed  by  the 
dividends  paid  on  January  9th,  1912,  in  respect  of  the  half-year 
ending  December  31st  1911.  The  balance  of  £301,536  has  been 
transferred  to  the  reserve  fund  account,  bringing  the  total  of  that 
fund  to  £4,645,944.  £150,256  has  been  expended  on  capital 
account  during  the  half-year  in  the  erection  of  11,428  additional 
exchange  and  private  stations,  and  in  the  construction  of  under- 
ground works.  On  January  29th,  1912.  £3,000,000  was  received 
from  H.M.  Postmaster-General  on  account  of  the  purchase  money 
in  respect  of  the  plant,  property  and  assets  of  the  company 
acquired  by  him,  and  arrangements  were  made  for  the  repayment 
on  the  same  date  to  the  debenture  stockholders  of  the  whole  of  the 
outstanding  3^  per  cent,  and  4  per  cent,  debenture  stocks  of  the 
company.  The  board  have  to  lament  the  death  of  their  esteemed 
friend  and  colleague,  Mr.  George  Hunter  Robertson,  of  Liverpool, 
which  occurred  on  February  7  th  last.  They  desire  to  place  on 
record  their  high  appreciation  of  the  valuable  services  which  he 
rendered  to  the  company  from  the  very  early  days  of  the  telephone 
enterprise." 

Cambridj^e    Electric    Supply    Co.,    Ltd.  —  Mr.    D. 

Munsey  presided  at  the  annual  meeting  held  on  February  27th. 
He  said  that  the  company  was  in  a  very  satisfactory  condition. 
During  the  year  they  had  made  a  bigger  stride  than  ever  before  in 
their  20  years'  existence.  Meter  charges  were  reduced  from  10s.  to 
6s.,  and  as  the  result  of  nine  months'  experience  they  had  lost 
£100  by  that  arrangement,  but  it  would  nelp  business  in  the  long 
run.  They  were  in  a  very  strong  position  respecting  coal. — Mr. 
A.  A.  C.  Swinton,  in  seconding,  said  that  they  were  beginning  to 
see  the  other  side  of  things  ;  the  effect  of  the  reduced  revenue  due 
to  the  metal  lamps  was  passing  away,  and  before  long  they  would 
have  as  much  revenue  as  before.  Their  basis  would  be  stronger 
with  more  consumers  at  lower  prices. — The  re^jort  was  adopted. 
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Gateshead  and  District  Tramways  (ompany. 


Thk  dircotors  report  that  the  total  revenue  for  1!)11  amounted  to 
£5.">,!»82  and  after  deductin^f  all  expeiiKCs  cliareeable  to  revenue, 
includinp  repairH  and  maintenance,  interest  on  mortgapeH,  and 
£2,74:{  placed  to  renewalfi  account,  there  remains  a  j>rofit  on  the 
year.s  working  of  £22,420,  plus  £848  brout,'ht  forw^ard,  makinf,' 
£2;{,2(>H.  Of  this  there  is  to  be  placed  to  the  reserve  fund  £4,-"<00, 
to  sinkinpr  fund  for  redemption  of  mortKaffeB  £2,033,  to  dividend  on 
£12,(;iO  <;  iier  cent,  preference  thares  £757,  to  dividend  on 
£120,000  r>  per  cent,  preference  shares  £6,000,  to  dividend  on 
ordinary  fhares  at  the  rate  of  ('<  per  cent,  per  annum,  in  respect  of 
which  an  interim  dividend  for  half-year  ended  June  HO,  1911,  at  the 
rate  of  ^>  per  cent.  ])ei  annum  was  paid  in  September,  t;H,100,  carried 
forward  £1,878.  Interest  derived  from  investments  has  been  added 
to  the  reserve  fund  and  renewals  account.  After  the  above  appro- 
priation the  total  at  credit  of  reserves,  renewals  and  sinking  fund 
accounts  will  be  £51,;»:52.  The  expenditure  chargreable  to  the 
capital  account  during  the  year  amounted  to  £1,346  13h.  8d.,  making 
the  total  £334,389.  The  general  trade  of  the  district  was  satisfac- 
tory during  1911,  and  the  traffic  receipts  consequently  bhow  a 
gratifying  increa.'-e.  The  net  profit  is  substantially  higher  but  in 
view  of  the  present  unrest  in  the  industrial  world,  the  directors 
considered  it  advisable  that  the  amount  carried  forward  should  be 
increased.  Meters  were  fixed  to  the  cars  during  the  latter  part  of 
the  year  and  have  resulted  in  a  reduction  in  the  quantity  of 
electricity  used.  Satisfactory  arrangements  have  been  made  with 
the  P.A.Y.E.  London  Syndicate,  Ltd.,  for  the  conversion  experi- 
mentally of  the  nine  cars  operating  the  Bensham  and  Saltwell 
routes  to  the  pay-as-you-enter  system.  Most  of  the  important 
tramway  undertakings  in  Canada  and  America  have  adopted  the 
system  with  advantage,  and  it  is  hoped  that  equally  satisfactory 
results  may  be  obtained  in  this  country. 

1910.  1911. 

Number  of  passengers  carried        . .         . .     12,061,249        12,705,177 
AvevaKe   receipts  per  passenger       . .         . .        l"03cl.  l'02d. 

Average  expenditure  per  passenger          . .  'Sfid.  '55d. 

Proportion  of  expenses  to  receipts           . .  5i"/n  54% 

Number  of  Cars  in  Stock       .52  51 

The  route  mileage  is  1216  miles. 


magni&xl  tliis  matter  into  one  of  national  importance.  It  had  been 
compute<i  that  if  the  present  electric  light  users  alone  were  enabled 
immediately  to  ini:tall  'Tricity'"  wxikers  in  place  of  coal  ranges 
for  rxKiking,  a  saving  of  several  million  Umn  would  result 
annually. 

The  report  was  adopted. 

At  a  subsequent  extraordinarj'  general  meeting  the  following 
resolution  was  carried  : — "  That  the  caj^ital  of  the  c<^jmpany  >>e 
increased  from  £120,Of>0  to  £200,000  by  the  creation  of  50.0^X»  new 
6  per  cent,  cumulative  preference  shares  and  2",,0O0  new  ordinary 
shares  of  £1  each." 

The  proceedings  then  terminated. 


British  Electric  Transformer  Co. 

The  annual  meeting  was  held  on  Friday  last  at  Salisbury  House, 
B.C.,  Mr.  J.  F.  Albright  presiding. 

The  Seceetary  (Mr.  J.  C.  Wrist),  owing  to  the  indisposition  of 
the  chairman,  read  the  speech  which  that  gentleman  had  prepared. 
In  this  the  chairman  said  that  on   the  asset  side  of  the  balance- 
sheet  there   had  been  an   addition   of    £4,956    for  freehold  land, 
buildings,  plant,   &c.     That  was  expenditure  in  connection   with 
some   extensions   recently  carried   out   to   their  works   at   Hayes, 
which  were  rendered  necessary  by  the  expansion  in  the  business 
during  the  past  year.     The  increase  in  investments  of  about  £6,000 
was  due  to  the  fact  that  they  had  invested  some  of  their  spare  cash 
in  railway  debentures,  which  could,  of  course,  be  readily  realised 
when  they  were  requiring  further  cash  for  the  purposes  of  the 
business.     The   reserve  account  stood  at  about  £7,886,  and   they 
proposed  adding  this  year  a  further  £7,nOO  to  this  item,  making  a 
total  reserve  of  £14,886.     Although  they  had  not  earmarked  this 
reserve  account   in   the    balance-sheet,   they  would   now   have    a 
substantial    reserve    against    patents,    goodwill,    and    other   con- 
tingencies.    The    directors   were    of    opinion    that    it    was    the 
safest     and     best     policy     for     the     company     to     build     up     a 
reserve     as    much     as     possible      in     what     he     might     term 
these  times  of  prosperity,   and  so  put    the  concern   on  as  sound 
a  financial  basis  as  possible,  rather  than  pay  away  unduly  large 
dividends.      The   10  per  cent,  was  decided  upon  as   the  ordinary 
dividend  because  it  was  considered  the  least  the  shareholders  could 
be  fairly  offered  after  such  a  prosperous  year.     Summing  up  the 
report  and  comparing  it  with  last  year,  they  would  see  the  profit 
was  63  per  cent,  more  ;  they  were  paying  66  per  cent,  more  to  the 
ordinary  shareholders  ;  they  were  transferring  40  per  cent,  more 
to   reserve,    and   were   carrying   forward   145  per  cent.  more.     He 
trusted  that  they  would  consider  this  result  satisfactory.      They 
had   been   doing   a  considerable  and  increasing  amount  of  manu- 
facture of  "Tricity"   cookers  during   the  past  year.     He  was  of 
opinion   that    there    was    a    growing   demand    for   this   class   of 
apparatus,  the  orders  coming  in  in  a  steady  manner  from  all  parts 
of  the  world.     They  had  come  to  the  conclusion  that  the  "  Tricity  " 
business  could  be  more  rapidly  and  advantageously  developed  if 
the  company  had  the  sole  rights  in  connection  with  it,  and  it  was 
partly  with  that  object  that  he  would  ask  them  presently  to  pass  a 
resolution  increasing  the  capital.     The  directors  felt  that  it  was 
most  necessary  in  the  best  interests  of  the  company  to  broaden  the 
basis  of   its  manufactures,   and  they  believed  that  the  additional 
turnover   which   might   be  reasonably  expected   from  the  sale  of 
the  "Tricity"  cookers  should  in  the  future  form  such  a  source  of 
revenue  that  the  profits  earned  for  the  past  year  could  be  main- 
tained or  even  augmented.     As  regarded  the  general  prospects  of 
the  business  he  had  no  wish  to  prophesy,  but  he  might  tell  them 
as  a  matter  of  fact  that  the  year  1912  found  them  with  more  orders 
in  hand  than  did  the  year  1911,  which  had  been  a  record  year. 

Mr.  G.  Bebry,  in  seconding  the  resolution,  said  that  in  regard  to 
the  business  of  the  past  year,  the  most  important  development  had 
been  that  due  to  the  manufacture  of  "  Tricity "  cookers,  nearly 
4,000  of  which  were,  he  understood,  in  use.  The  demand  increased 
very  rapidly  during  the  year,  and  for  the  last  six  months  was  nearly 
double  that  of  the  preceding  six.  The  increase  continued,  doubt- 
less, owing  to  the  recommendation  of  stitisfied  users.  The  ever- 
increasing  price  of  coal,  taken  with,  the  diminishing  supplies 


Windsor  Electrical  Installation  Co..  Ltd. 

The  dire  tors  report  that  during  1911  the  capital  expenditure 
amounted  to  £1,039,  making  the  total  £90.350.  The  a<Jditional 
expenditure  represents  extensions  of  mains,  also  the  purchase  and 
equipment  of  machinery  erected  at  the  company  a  transformer 
station  at  Eton  for  regulating  the  supply  of  current  taken  in  bulk 
from  the  Slough  and  Datchet  Electric  Supply  Co.,  Ltd.  The  profit 
for  the  year  (including  £357  brought  forward;  is  £6,718.  Of  this, 
debenture  interest  absorbs  £797  ;  dividend  on  5  per  cent,  preference 
shares,  £1,108  ;  depreciation,  renewal,  and  reserve  fund.  £1.7.50: 
and  directors' fees,  £350:  leaving  a  balance  available  for  dividend 
on  the  ordinary  shares  of  £2,712.  Out  of  thi:^  the  directors  recom- 
mend that  a  dividend  of  4i  per  cent.,  lees  income-tax,  be  paid  on 
the  ordinary  shares,  and  that  £593  be  carried  forward.  By 
setting  aside  £1,750,  the  depreciation,  renewal  and  reserve  fund 
will  amount  to  £17.000,  and  the  directors  now  recommend  that 
this  fund  be  further  raised  to  £18.n0(i  by  the  transference  of 
£1,00(1  from  the  dividend  equalisation  account,  and  that  the 
balance  of  £450  of  the  dividend  equalisation  account  be  trans- 
ferred to  the  credit  of  the  free-wiring  account.  During  the  year 
new  lamps  were  connected  equivalent  to  2,414  of  8  C.P.,  the  total 
connected  being  50,055  lamps. 


W.  T.  Glover  \  Co.,  Ltd. — The  directors'  report  for 
the  year  ending  December  31st.  1911,  shows  that  the  result  of  the 
trading  is  a  credit  balance  of  £33.453,  plus  £5.521  brought  forward 
=  £38,975.  From  this  are  deducted  : — Directors'  remuneration, 
voted  March,  1911,  £1,000;  directors'  expenses  during  1911,  £i;3  : 
interest  at  4i  per  cent,  on  first  mortgage  debenture  stock.  £4.250: 
interest  at  5  per  cent,  on  second  mortgage  debenture  stock,  £3,fi00  : 
written  ofif  investments,  as  per  balance-sheet.  £775  ;  leaving 
£29,087,  less  appropriation  for  payment  to  trustee  of  second  mort- 
gage debenture  stock,  £4,000.  It  is  proposed  to  pay  the  dividend 
on  the  5  per  cent,  cumulative  preference  shares  (£100,00").  less 
income-tax,  absorbing  £4,708  to  transfer  to  first  mortgage  debenture 
redemption  fund,  £2,500  :  to  pay  a  dividend  on  ordinary  shares 
(£114,850)  at  the  rate  of  5  per  cent.,  less  income-tax,  requiring 
£5,407  ;  to  pay  a  bonus  on  ordinary  shares,  at  the  rate  of  '2k  j^er 
cent., less  income-tax,  £2,704  ;  transferring  to  reserve  fund.  £5.u00, 
and  carrying  forward  £4.767.  The  directors  have  pleasure  in  recom- 
mending the  payment  of  the  dividend  on  the  .■>  per  cent,  cumulative 
preference  shares  for  the  year  ending  December  31st,  1911,  and  also 
the  payment  of  a  dividend  at  the  rate  of  5  per  cent,  and  a  bonus  at 
the  rate  of  2^  per  cent,  on  the  ordinary  shares  for  the  same  period 
After  making  the  above  api>ropriations.  the  redemption  fund  for 
the  first  mortgage  debenture  stock  will  stand  at  £30,50(^i,  the  re- 
demption fund  for  the  second  mortgage  delienture  stock  at  £20.000, 
and  the  reserve  fund  at  £15,000.  The  meeting  will  be  held  at 
Trafford  Park  on  March  18th. 

Stock  Exchange  Notices. — Applications  have  been 
made  to  the  Committee  to  allow  the  following  securities  to  be 
quoted  in  the  Official  List  : — 

Cuban  Telephone  Co. — Further  issue  of  £120,000  .i  per  cent,  first  moitKage 
convertible  bonds  (Nos.  2,C01  to  2,500  of  £200,  and  9,414  to  9,613  of  £10u  each). 

Montreal  Water  and  Power  Co.— Further  issue  of  £25,000  4^  per  cent,  first 
mortgage  prior  lien  gold  bonds  of  £100  each  (Nos.  8,69S  to  8,947). 

Greenock  and   Port  GlasiroM  Tramways  Co. — The 

directors  report  that  the  total  revenue  for  the  year  1;>11  amounted 
to  £38,949.  After  deducting  all  expenses,  including  interest,  pay- 
ments to  Corporations,  and  the  provision  of  £2.250  for  renewals 
accoimt,  the  available  balance  is  £13,298,  as  against  £9.445.  The 
directors  recommend  (says  the  Finuiicier^  carrying  to  reserve  sink- 
ing fund  for  Inan  redemption  £1,776,  to  depreciation  and  reserve 
account  £1,200,  to  dividend  at  the  rate  of  •')  i>er  cent,  per  annum 
on  the  preference  shares  £3,500,  to  dividend  at  the  rate  of  5  per 
cent,  per  annum  on  the  ordinary  shares  .£5,750,  carrying  for\^-ard 
£1,072. 

Vickers,  Ltd. — Tlie  directors  recommend  a  final  dividend 
of  Is.  per  share  (free  of  income-tax)  on  the  ordinary  shares,  making 
29.  per  share,  or  10  ^ter  cent.,  for  the  year,  writing  off  £100,000  from 
goodwill  and  patents  account,  and  carrying  forward  £205,031. 

Hadtield's   Steel    Foundry  Co.,  Ltd.— For  the  year 

1911  the  directors  recommend  that  in  addition  to  the  interim 
dividend  of  Is.  per  share  paid  in  August  last  on  the  ordinary  shares 
(£1  each)  a  further  dividend  be  paid  on  the  ordinary  shares  of  2s. 
per  share,  t<gether  with  a  bonus  of  6d.  per  share  (all  free  of 
income-tax),  carrying  forward  the  balance  of  £46,758. 

Xew  Issue. — The  Const^lidated  (las.  Electric  Light  and 
Power  Co.,  of  Baltimore,  is  now  offering  $700,000  ordinary  stock  to 
existing  holders  at  par. 
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MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making:  use  of  the  figures  appearing 
in  the  following:  list,  that  ia  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  March  13th. 


CHEMICALS,  &c. 


Add,  Hydrochloric  . .        . .  per  cwt. 

„     Nitric 

„     Oxalic  per  lb. 

Sulphuric per  cwt. 

Ammoniac  Sal        ,, 

Ammonia,  Muriate  (large  crystal)  per  ton 

Bleaching  powder „ 

Bisulphide  of  Carbon      . .        . .         „ 

Borax „ 

Copper  Sulphate „ 

Lead,  Nitrate  „ 

„      White  Sugar  . .        . .         „ 

„      Peroxide „ 

Methylated  Spirit per  gal. 

Potassium,  Bichromate,  in  casks  per  lb. 

Potash,  Caustic  (80/82  %)  . .  per  ton 

„       Chlorate per  lb. 

„       Perchlorate         . .         . .         „ 
Potassium,  Cyanide  (98/100  %)  . . 
(for  mining  purposes  only) 

Shellac  per  cwt. 

Sulphate  of  Magnesia      . .         . .  per  ton 
Sulphur,  Sublimed  Flowers       . .  „ 

„        Recovered  . .         „ 

„         Lump „ 

Soda,  Caustic  (white  70/72  %)    . . 

„     Chlorate        per  lb. 

„     Crystals         per  ton 

Sodium  Bichromate,  casks        . .  per  lb. 


METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . .    per  ton 

b  „  Wire,  in  ton  lots    . . 

b  „  Sheet,  in  ton  lots    . . 

p  Babbitt's  metal  ingots     . . 

C  Brass  (rolled  metal  2"  to  12"  basis) 

C      „     Tube  (brazed) 

c      „  „     (solid  drawn) 

c      „     Wire,  basis 

c  Copper  Tubes  (brazed) 

c 

g 

g 

g 

d 

d 

d       „  ,.  Rods 

d       ,.  „  H.C.   Wire 


Latest 
Price. 


(solid  drawn) 
Bars  (best  selected) 
Sheet 

Rod 

(Electrolytic)  Bars 
Sheets 


/  Ebonite  Rod  

/       „         Sheet         

n  German  Silver  Wire 

ill  Gutta-percha,  fine 

t  India-rubber,  Para  fine  . . 

/  Iron  Pig  (Cleveland  warrants)  . . 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

g  Lead,  English  Pig 

m  Manganin  Wire  No.  28  . . 

g  Mercury        

e  Mica  (in  original  cases)  small  . . 
e     „  „  „      medium 

e      .,  ..  !•      l«rge    . . 

p  Phosphor  Bronze,  plain  castings 
p         „  „    rolled  bars  &  rods 

p         ,,  „  rolled  strip  &  sheet 

o  Platinum       

d  Silicium  Bronze  Wire 

r  Steel  Magnet,  in  bars 

g  Tin,  Block  (English) 

a    „     Wire,  Nos.  I  to  16    . . 

p  White  Anti-friction  Metals 

k  Zinc,  Sb't  (Vieille  Montague  bnd.) 


per 


per 


per 


per 


lb. 


ton 


lb. 


ton 


per  lb. 
per  bot, 
per  lb. 


per  oz. 
per  lb, 
per  ton 

It 
per  lb. 
per  ton 


6/- 

22/- 

SJd. 

5/6 

42/- 
^29  10 
jt'SlO 

£\S 
il6  10 
£22  15 

£25 

£25 

£32 

2/6 

3Ad. 
£20  5 

3M. 

4^d. 

7id. 

68/- 
£4  10 
£6  10 
£5  10 
£5  6 
£10  5 
3gd. 
£3  5 
3d. 


£67 

£102 

£120 

£38  to  £145 

lOid. 

8Jd. 

72d. 
lOid. 

lOd. 

£80 

£80 

£80 
£68  5 
£85  5 
£73  5 

8|d. 

5/3 

4/9 

1/11 

ii'm 

eo/ci 

£14 
£16  5 

6/6 

£8  12  6 

6d.  to  2s. 

2/6  to  4/- 

4/6  to  8/6 

lid. 

185/- 

9id. 

£55 

£194  to  £196 

2/8i 
£45  to  £160 
£29  15 


Fortnight's 
Inc.  or  Dec. 


6/-  dec. 


£2  inc. 


£1  inc. 
£1  inc. 
£1  inc. 
£2  inc. 
£2  inc. 
£2  inc. 
I'ad.  inc. 


3d.  inc. 
lljd. inc. 

inc. 

5/-  inc. 


£3  dec. 
Id.  dec. 

12/6*  dec. 


Quotations  supplied  by — 


m  O.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Oo. 

e  F.  Wiggins  &  Sons. 

/  India-Rubber,  Qutta-Percha   and 

Telegraph  Works  Co.,  Ltd. 
j>  James  A  Shakspeare. 
b  Edward  Till  ft  Co. 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd. 

a  P.  Ormiston  &  Sons 

o  Johnson,  Mattbey  &  Co.,  Ltd, 

p 

rW.  F.  DennliftOoi 


STOCKS   AND    SHARES. 


Tneidty  Bfanini. 

With  every  day  bringing  new  aspects  of  the  coal-strike  position 
into  focus,  it  is  very  difficult  to  write  upon  matters  to  which  the 
subject  is  cognate,  when,  by  the  time  the  paper  is  in  the  hands  of 
the  reader,  the  whole  state  of  affairs  may  have  altered.  The  Stock 
Exchange  remained  fairly  confident  all  through,  putting  prices 
better  after  the  strike  had  actually  broken  out,  and  giving  the 
bears  rather  a  bad  time  in  all  the  markets.  In  Home  Rails,  of 
course,  the  labour  situation  Las  dominated  everything  else ;  but, 
80  far  as  the  electrical  stocks  are  concerned,  other  factors  have  been 
ftt  work  to  which  even  the  coal  strike  influence  wai  eubservient. 


Central  London  Ordinary  parted  with  4  points  of  the  9  which  it 
gained  last  week,  and  the  Deterred  stock  fell  2,  against  the  rise  of 
4  previously.  City  and  South  London  Ordinary  shed  3,  and 
Metropolitans  went  back  Ij,  which  is,  of  course,  not  much  after 
their  sharp  rise  of  last  week,  amounting  to  8}  points.  Districts 
retained  their  improvement,  but  the  whole  market  is  less 
enthusiastic  about  the  amalgamation  prospects,  upon  the  strength 
of  which  prices  were  rushed  up  so  sharply  quite  recently. 
Underground  Electric  Railways  are  unchanged.  The  dislocation 
of  traffic  on  many  of  the  steam  lines  has  not  spread  to  the 
electrically -worked  companies  so  far,  which  is  a  tribute  to  the 
management  that  had  the  foresight  to  lay  in  sufficient  stocks  to 
maintain  full  services  for  at  all  events  some  time. 

British  Electric  Traction  issues  are  a  little  easier,  the  two 
Preferred  and  the  6  per  cent.  Preference  stocks  going  back  to  some 
extent.  There  has  been  a  rise  in  Great  Northern  and  City  Preferred 
Ordinary,  which  caused  the  price  to  harden  to  35s.  middle.  Beyond 
these  alterations,  the  list  is  comparatively  colourless. 

Surprise  has  been  occasioned  that  Electricity  Supply  shares  of 
the  London  companies  should  have  remained  so  steady  at  the  time 
when  their  coal  supplies  were  threatened.  As  a  matter  of  fact, 
changes  have  been  rather  in  favour  of  holders  during  the  past 
fortnight  than  against  them,  and  this  week  the  tendency  is  still 
the  same.  Chelseas  rose  5s.  to  4j,  but  the  main  rise  is  that  secured 
by  City  of  London  Ordinary  shares,  the  price  at  15  showing  a  rise 
of  22s.  (id.  County  Preference  hardened  a  little,  and  London 
Electric  Preference  have  also  improved.  Metropolitans  went  back 
1,  these  being  the  only  shares  in  this  department  to  show  a  decline 
on  the  week. 

There  is  an  idea  current  in  some  quarters  that  the  buying  of 
City  of  London  Ordinary  shares  may  be  connected  with  the  fact 
that  the  Corporation  has  the  right  to  take  over  the  undertaking  in 
r.il4  upon  special  terms  as  applied  to  the  private  and  public  parts 
of  the  concern.  Rumours  of  negotiations  are  also  in  the  air,  to 
the  effect  that  the  Corporation  means  to  buy  up  the  concern  in 
advance,  if  necessary,  and  the  price  is  talked  to  £20  per  share. 
What  truth  there  may  be  in  both  these  rumours  it  is  impossible  to 
say,  but  the  buying  has  certainly  been  of  the  class  commonly 
called  "  knowing,"  and  the  jobbers  have  been  rather  badly  caught 
out  of  shares. 

Shareholders  in  the  Brompton  and  Kensington  Company  are 
asking  for  information  with  regard  to  the  subsidiary,  which  it  was 
suggested  in  the  report  should  be  formed,  in  order  to  comply  with 
the  limitations  of  the  company's  provisional  order.  Up  to  the 
time  of  writing,  nothing  has  transpired  with  regard  to  this,  but  it 
is  not  unnatural  that  Broptmon  proprietors  should  be  enquiring  as 
to  what  they  may  expect. 

Affairs  in  Mexico  have  been  very  unsettled,  and  all  kinds  of 
rumours  got  into  circulation  as  to  the  amount  of  damage  the 
revolutionaries  propose  to  do  to  the  various  companies  of  the 
power,  lighting  and  similar  descriptions.  These  reports  had  the 
effect  of  bringing  out  a  certain  amount  of  stock,  but,  on  the  whole, 
the  movements  are  insignificant.  Mexican  Light  and  Power 
Preferred  fell  1,  and  the  First  Mortgage  bonds  i.  Mexico  Trams 
are  i  down,  and  the  bonds  are  also  a ,  little  lower.  Monterey 
Debentures  lost  a  similar  amount.  Apart  from  Mexicans,  the 
group  in  general  is  steady  to  firm.  Rio  Trams  rose  1^,  Sao  Paulo 
Debenture  hardened  to  the  same  extent,  and  the  shares  advanced  to 
200.  Shawinigan  Capital  stock  put  on  1,  and  Cordoba  5  per  cent. 
Debentures  gained  a  point.  British  Columbia  issues  are  better,  the 
chief  gain  being  2  points  in  the  company's  Preferred  Ordinary 
stock.  There  are  a  few  other  movements  of  5  to  1 — some  up, 
some  down — but  none  of  them  possess  any  particular  importance. 
The  investor  is  still  putting  money  into  these  foreign  securities,  his 
suspicion  of  the  home-grown  articles  being  emphasised  by  the 
uncertainty  and  the  depression  brought  about  by  the  coal  strike 
and  the  prospects  which  open  from  the  contemplation  of  the  power 
which  the  Trade  Unions  wield. 

The  Telegraph  market  is  distinguished  by  fresh  rises  in  Marconis, 
in  which  the  Canadian  and  Spanish  Companies'  shares  have  partici- 
pated. Indeed,  Canadian  Marconis  are  perhaps  the  feature  of  the 
week,  suddenly  rising  from  18s.  to  288.  within  the  course  of  a  few 
days.  The  special  settlement  in  the  shares  takes  place  next  week. 
Spanish  Marconis  at  li  are  better,  while  the  parent  company's 
shares  at  45  buyers  are  ^s  higher.  West  India  and  Panama  fell  back 
to  ii,  and  the  Preference  also  show  a  tendency  to  dwindle.  The 
Anglo  group  is  only  fairly  steady.  Anglo  Deferred  being  J  off. 
There  has  been  a  sharp  drop  in  Eastern  Telegraph  Ordinary  on 
account  of  a  mild  recurrence  of  the  Marconi  fever  which  demoral- 
ised the  market  so  badly  a  few  years  ago,  and  from  the  effect  of 
which  it  has  never  wholly  recovered.  Eastern  Extensions  fell  I ; 
Globe  Ordinary  and  Preference  both  gave  way.  all  for  the  same 
reason.  Cuba  Telegraphs  are  4  lower,  and  Direct  United  States  i 
down  ;  while  amongst  Telephone  descriptions  the  only  important 
alteration  is  a  rise  of  3i  in  National  Telephone  Deferred,  this 
bringing  the  price  to  128  middle.  The  Third  Preference  hardened 
to  53. 

Manufacturing  issues  are  not  mucli  affected  this  week  by  the 
labour  troubles.  British  Insulated  remain  at  7,  the  dividend 
declaration  being  at  the  usual  rate  of  (is. — making  10  per  cent,  for 
the  year.  Henleys  rose  10s.,  but  India-Rubbers  went  back  a  trifle. 
The  buying  of  Babcocka  was  resumed,  with  the  result  that  the 
price  recovered  to  the  tune  of  \,  being  up  to  6J  again.  The  Rubber 
market  is  decidedly  strong,  and  the  demand  for  the  commodity  at 
this  week's  Mincing  Lane  sales  was  sufficiently  good  to  pat  a  bright 
complexion  upon  most  of  the  share  prices  in  the  Stock  exchange, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 


NAMIf. 


Bournemouth  A  Poole,  Ord.     . 

Do.    4J%Pref 

Do.    Second  6  %  Pref. 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kcnsin^on,  Ord.. 

Do.    7  %  Cum.  Pref.    . . 
Central   Electrio   Supply,  4  % ) 
Guar.  Deb.  | 
Ch<>ring  CroBB,  West  End  &  City 

Do.    ii  %  Cum.  Pref 

Do.     "  City     Undertaking  "  1 
H  %  Cum.  Pref. ) 

Do.         Do.  4  %Deb... 
Chelsea,  Ord. 

Do.    4J  %  Deb 

City  of  London,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    6%  Deb 

Do,    44  %  Second  Deb. 
County  of  Durham,  5  %  First 

Mort.  De" 
County  of  London,  Ord.. . 

Do.    6%  Pref 

Do.    ii  %  Deb 

Do,    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    44  %  First  Mort.  Deb 
Folkestone 

Do.    5  %  Cum.  Pref.    . . 

Do.    44  %  First  Deb.  . . 
Hove 


Stock 

or 
Share. 


!( 


10 

10 

10 

Stock 

S  . 

6 

100 

6 
6 


100 

6 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 

Stock 

Stock 

5 

5 

100 

5 

6 

100 

6 


DiTidendf 

for 

1910. 

1911. 

& 

6A 

4> 

44 

6 

6 

44 

H 

10 

9f 

7 

7 

4 

4 

6 

e 

*i 

44 

4i 

44 

4 

4 

5 

5 

44 

44 

7 

8 

6 

6 

5 

6 

44 

44 

6 

6 

5 

0 

0 

6 

^ 

^ 

<A 

4i 

Nil 

Nil 

Nil 

Nil 

44 

^ 

H 

«f 

5 

6 

44 

44 

» 

9 

Closing 
Quotationx 
March  12lh. 


—    »* 

10 J-  a' 

10  •  —102 
84-    9 

72-  n 

98  —101 

4  -  44 
44-  44 
8fi-    44 

9.3  —  96 

44-    .«; 

P«  -101 

144-  1.54 

12  —  13 
117  —121 

100  —10.3 

87  —  89 

n-  lOJ 
Hi-  11-^ 
107  -109 

101  —104 
3-     ft 

67  —  90 

4.i—    5 

4i-  RJ 
93  —  ee 

6J-    7i 


Rise  Present 
+  or     Yield 
Fall  ;     P.O. 


£  B.  d. 

5  18  11 
4  14    0 

6  9  1 
4  8  8 
6  It  1 
4    4  10 


8  19  3 

5  It  1 

6  0  0 

6    9  1 


8  4 
(I    U 

9  1 


6  3  3 

4  lil  4 

4  2  8 

4  7  5 

6  12  4 


5  18  5 

6  2  2 
4  2  7 
4    6  7 

NU 

Nil 

6    0  0 

6    0  0 

4  17  7 

4  13  9 

6    4  2 


NA.ME. 


Kensington  &  Knightsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland  Electrio  Corporation  ( 
44  %  First  Mort.  Deb.  J 
Newcastle-on-Tyne 

Do.     5  %  Pref.,  Non-Cum.     . . 


North  Metropolitan  Power  Sup- ) 

ply,  5  %  Mortgages  (Red.)  ( 

Netting    Hill,   6  %  Non-Cum.  i 

Pref.  [ 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.     7%  Pref 

Do.    84  %  Deb 

Smithflefd  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    4i%  Cum.  Pref 


Quota  tiona 
Uarch  12U>. 


6 
6 
6 

100 
6 
4 

100 
1 

100 
6 
6 

100 
6 
6 


6 

5 

6 

6 

7 

7 

44 

44 

6 

6 

,  , 

44 

44 

10 

10 

4i 

44 

Riae 
-t-  or 
Fall 


Preaent 
Yield 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba,  1 

6  %  Bonds  ) 

Eleo.  Supply  Victoria,  6  %  Ist ) 

Mart.  Deb.  ( 

Eleo.  Dev.   Ontario.  5    %    1st  | 

Mort.  Bonds  ) 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kamini8tiquiaPower,5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mezfoan  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  iBt  Mort.  Gold  Bds. 


6 
6 

5 

100 

$100 

$100 

1 

100 

100 

100 

$500 
10/- 

1 

$500 

5 

100 

sioo 

$100 


5 

5 

Nil 
6 
5 

6 
6 
4 
7 
6 


6 

7+ 

5 

6 

7+ 

7 

3+ 


6 
6 

6 
6 

4+ 

7 

6 


fiA- 

4iit- 

924- 
114  - 
116  — 

i- 
96  — 

92  - 

83  — 

924- 

J- 
g- 

108  — 
2S- 

102  - 

84  — 
62  - 

104  — 
94  - 


53  xd 

6    2    2 

7 

6    1    5 

5^.  xd 

4  16  10 

944 

5    5    8 

118 

, , 

5  18    8 

120 

5  16    8 

1 

3    0    0 

<)J 

+i 

5    10 

94 

•  ■ 

6    7    8 

1 

86 

6  16    3 

944  xd 

, , 

6    6  10 

hh 

-^^ 

Nil 

3 

8    0    0 

no" 

4  11    0 

3* 

lor. 

— i 

4  15    3 

8fi 

,  , 

6  16    3 

84 

4  15    3 

106 

—1 

6  12    1 

96 

6    4    2 

Monterey  Rly.  Light  &  Power, )  1 
5  %  1st  Mort.  Deb.  I  ! 
Montreal,  Lt.,  H.  and  Power   . . 
Northern,  Lt.,Powerand  Coal,  I 
5  %  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  ) 

let  Mort.  Deb.  [ 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ) 
Ist  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  \ 
let  Mort.  6  %  Gold  ) 


100 

6 

6 

;  $100 

7 

8  ! 

I  $500 

6 

stock 

10 

t    Do. 

6 

6    ' 

1    Do. 

6 

6    1 

1     100 

44 

44 

$100 

4 

6t 

$500 

6 

6 

Stock 
Do. 

S 

n 

100 

6 

6    ' 

1 

Nil 

Hid.! 

100 

6 

6 

88  —  90        ! 
192  —197 
39  —  41 

218  —258        , 

no  —115      ' 
1014-10:^4 

101  —103 

129  —131 
107  —109 
1034— lOoA 
994-1014 

924-  944 

ih-     U    I 

1044—1064  xdl 


-l-l 

+  1 
+  4 


+  i 


6  11  1 

3  11  1 

J12    8  10 

3  17  6 
6    4  4 

4  16  7 

4    7  5 


8  16 
4  11 
4  5 
4    8 


5    5  10 


6  12    8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


,  Cap, 


Amazon  Telegraph 

Do.    6  %  Deb.  Red.      . 
American  Telep.  &  Teleg 

Do.     Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Det 

Anglo  -  Portuguese    Tel.,  5  %  ) 
Mort.  Deb.  J 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord 

Do.    10  %  Cum.  Pref.  . . 

Do.    44%  Debs. 
Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do,    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.   4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do,    6%  Prof 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  , 

Do,    4  %  Cum,  Pref,    . . 
Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

4t 

stock 

6 

6 

$100 

8 

8+ 

$1000 

4 

4 

Stock 

3? 

3 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

6 

6 

5 

7 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

6 

4 

4+ 

5 

10 

10 

60 

^ 

44 

10 

4 

100 

44 

44 

Stock 

7 

6+ 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

6t 

Stock 

4 

4 

26 

4 

4 

10 

6i 

e\ 

10 

ti 

6 

10 

18 

6+ 

26 

13 

5t 

$100 

6 

6+ 

$100 

4 

4 

1 

5 

,  , 

A. 

16 

•• 

7}-    7? 

97i-  998 
148  —150 

94  —  96 

66  —  68 
110  —111 

26g-  25? 

too  —102  xd 

7i-    74 
86  —  88 
10  —  11 
17  —  18 

3J-    3: 

99  —101 

7i-  n 

99  —101 

129  —133 
82.J-  844 

lOOA-1024 
18'—  134 
91-4-1014 

99  —101 

10]-  11 J 
12J-  ISj 

m  —  88 

66.^-  584 
Wl  —  86 
71  —  74 
i\h-    4}3 

i|-   4i 


•  • 

6    0    6 

,  , 

6    6    8 

4    3    4 

,  , 

4    8    6 

,  , 

6    8    1 

-  i 

6  16    5 

4  18    0 

.. 

4  13    4 

,  ^ 

4  10  11    i 

-  i 

6    6    8   1 

6  11    1    |, 

6    6    8 

5  17    8    I 

4    9    11 

-i 

6  16    3    1 

4    9    1 

-'i 

5    5    3 

4    2  10    , 

3  18    1    ' 

-  8 

6    3    8 

8  18  10    ■ 

.     .  . 

8  19    S 

-  i 

fi    6    8   1: 

-  ?l 

4  10    7   1 

5    9     1 

5  10    2 

5  16    H 

6    8    1 

+  ^.•. 

,  . 

+  A 

•  • 

Monte  Video  Telephone,  Ord.  . . 

Do.    5%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum,  2nd  Pref. 

Do,    5  %  Non-cum.  3rd  Pref, 
New  York  Telep,,  44%  Gen.  Bnds, 
Oriental  Telep,  and  Elec, 

Do.     6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Guar,  Debs, ) 
Renter's 

Submanae  Cables  Trust 
Telephone  Co,  of  Egypt,  44  %  ) 
Deo.  Red.  / 
United  River  Plate  Telephone 

Do.    5  %  Cum,  Pref 

West  Coast  of  America  . . 

Do,     4  %  Debs.,  t  to  1,500) 
guar,  by  Braz,  Sub.  "Tel, ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  and  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44%Fdg.  Bondb.. 


1 

6 

6 

1 

6 

6 

stock 

6 

6+ 

Do. 

6 

6+ 

10 

6 

6 

10 

6 

6 

6 

6 

6 

100 

44 

44 

1 

8 

1 

1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

8 

6 

6+ 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

8 

6 

6 

6 

94 

94 

341 

100 

4 

4 

1      ^0 

u 

I4t 

10 

6 

6 

10 

6 

6 

100 

6 

6 

10 

7 

6+ 

Stock 

4 

4    j 

$1000 

4 

4   ! 

$1000 

44 

44 

1  —  14 

n-   h 
95*9—1024 

127  —129 
9J—  10 

oji:  54 

103  -104 
IS-     li 
li-    li 
874—  ^ 

984—1004 

lOJ—  llj 
180  —133 

99  —101 


,      "1 

93—  10 

102  — IW 

13\—  \i 

99  -101 

106  —109 

102  — iC5 


+  34 


+  A' 


+  4 


6 
10 
17 
13 

0 

0 
15 

6 
11 


16  10 
9    6 


8  19    7 


10  11 
10    8 


4    9    1 


4  It 
8  11 


3  11    5 

4  0    5 


6 
6 

4  16 

5  0 
8  19 

3  13 

4  a 


6    8 
6    8 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


-f  Interim  dividend. 


Coxa.'tKnvAad    o-mx    neact    psatfe. 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-«>^i««^'i.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ord. 

Do.    6%  Pref.    .. 

Do.    4^  %  Deb.  . . 
Brit.  Elec.  Trac, 


6  %  Pref.     . . 
Do.  Deferred 

Do.  6%Cum.Pr'(. 

7%Non.Cum.  Pr'l. 
6  %  Perp.  Deb.      . . 
44  %  2nd  Deb. 
Central  London  Railway,  Ord. 

Do.     Pref 

Do.    Def 

Do.    4  %  Deb 

City  4  South  London,  Ord. 
Do.    6%  Pref.,  1891    .. 
Do.         1896    .. 
Do.         1901    .. 
Do.         1903     .. 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f .  Ord 
Hastings  Trams,  6  %"Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref . 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 

London  Eleo.Railw'ys,4%  Deb. 

London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Stock 

or 
Share. 


1 
1 

100 

mo 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
5 
100 
100 
100 
10 
100 


Dlyidends 

for 

1910. 

1911. 

Nil 

Nil 

6 

6 

4i 

44 

5 

V 

ih 

44 

8 

u 

4 

4 

a 

2 

4 

4 

14 

IS 

6 

6 

6 

6 

6 

6 

6 

6 

4 

4 

6 

6 

Nil 

Nil 

3+ 

aj 

s 

4 

4 

6 

6 

4 

4 

Nil 

,  , 

4 

4 

Closing 

Quotations 
March  X2th, 


4-      Vfl 
4-      5 
80  —  85 
13i-  1.54 

8—10 
914-  934 
39  —  41 

96  —  99 
FO  —  84 
73  —  75 
84  —  (•(> 
60  —  62 

100  —102 

34  —  m 

107  — 1C9 
102  —104 

101  -103 
101  —103 
101  —103 

105-  Hi 

n-  n 
4-   I 

73  —  78 
2|-    21 
75  —  80 
82  -  84 

97  —  99 
3g-    4 

754-  71 


Rise 

Present 

+  or 

Yield 

Pall 

P.O. 

— 

£  s.  d. 

Nil 

+  t^ 

6  13    4 

5    5  11 

+  4 

•• 

_1'^ 

;; 

— 14 

,  ^ 

5    i   0 

6    7    2 

—4 

4    0    0 

4  13    0 

—2 

346 

, 

8  18    5 

-3 

4  10    3 

4  11    9 

4  16    2 

4  17    1 

4  17    1 

3  17    8 

5    2    2 

+  4 

Nil 

6  15    5 

4    6  11 

5    0    0 

5  19    1 

4    0  10 

5  'i  11 

NAME). 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands    . . 

Do,    84  "5^  Deb 

Do.    84%  Pref 

Do.    34  %  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    84%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    5%  Pref 

Do.    44  %  Deb 

Do.    5  %  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44  %  Deb 


Stock 

or 
Share, 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1 

1 

1 

100 

100 

1 

1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


Dividends 
for 


■44 


Closing 
Quotations 
March  12th. 


564—  5'7 
68  ~  70 
8^  —  91 
85  —  87 
84  —  86 
354^  36 

144  —146 
96  —  98 

100  —102 
89  —  91 
76  —  78 

3  ■■ 

55 —        S2 

99  —101 
1004—1024 

13  _  17 
32      32 

89  —  92 

I-  i 
72  —  77 

21-  2J 
99  —101 

78  —  80 

21-  3i 
81  —  85 


Rise 
+  or 
Fall 


Present 

Yield 
p.o. 


£  s.  d. 
3  5  9 
3  18    7 

3  16  11 

4  0  6 
4    15 

Nil 

4  2    3 
1    8 

18  5 
18  11 
9  9 
13  6 
Nil 

5  10  2 
4  9  1 
4  17    7 


6  19    3 

4  17  10 
6  17    2 

5  4    0 

4  '9    1 

Nil 
Nil 

6  5  11 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  lat  Pref.     . . 

T^o.    and  Pref 

uo.    4  %  Deb 

Do.    44  %  Deb 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44  %  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb,    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlie  Eleo.  Trams  . . 

Do.    5  %  A  Deb. 

Do.    6%BDeb. 


6 

6 

It 

6 

6 

100 

4 

4 

100 

44 

44 

100 

5 

6 

100 

5 

6 

10 

6 

6 

100 

44 

44 

100 

5 

6 

6 

8 

8t 

5 

6 

6 

100 

44 

44 

100 

8 

8f 

100 

6 

6 

100 

e 

6 

40 

^ 

44 

100 

4 

44 

100 

44 

44 

6 

6 

5 

6 

5 

100 

*: 

44 

1 

Nil 

24t 

6 

6 

5 

100 

6 

6 

100 

6 

5 

$1000 

6 

6 

1 

Nil 

,  , 

100 

5 

6 

100 

5 

6f 

5A-    Bil, 

+  Ai 

5    .'5    6 

m-    5A 

5    3    6 

9ai-  95 

4    4    3 

101*-1034 

4    7    0 

103A-105A 

4  14    9 

102  —105 

4  15    3 

lOf-  Hi 

6    6    8 

98  —100 

4  10    0 

98  -100 

5    0    0 

8a-    9 

4    8  11 

4|-    5i 

4  15    3 

100  -103 

4    7    5 

135  —140 

5  14    4 

118  —122 

+  2 

4  18    4 

1094-112^ 

+  A 

4    8  11 

100  —103 

4    7    5 

102  —104 

4    6    7 

104  —106 

4    5    0 

64-    H 

5    4    4 

m-    5i'b 

4  16    5 

99  -102 

—1 

4    8    3 

g—      J 

BA-Sf^xd 

4    6    0 

101—  103 

4  17    3 

93  —  98 

5    2    0 

100  —103 

4  17    1 

A-     A 

Nil 

91  -94 

5    6    5 

66  —  60 

—2 

10    0    0 

La  Plata  Eleo.  Trms,  Ord . 

Do.    Pref.  

Lisbon  Eleo.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec,  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6%  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6  %  Pref 

Do.    5%lBtDeb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    5%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

6 

6 

1 

54 

6t 

1 

6 

6 

100 

6 

5 

100 

6 

6 

100 

5 

6 

«1000 

6 

6 

$100 

7 

7t 

,  , 

5 

5 

100 

6 

6 

5 

10 

10 

5 

6 

6 

100 

6 

5 

1 

24 

100 

5 

5 

5 

6 

6 

100 

44 

44 

$100 

44 

5t 

,  . 

5 

5 

100 

6 

5 

$100 

10 

101 

$500 

5 

6 

100 

6 

6 

100 

5 

5 

6 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

ii-  1 

1—1; 

934—  97f 

.  . 

95J-  974 

fl4 

93  —  96 

+  1 

99* -101 A 

117  -119 

-  * 

964-  984xd 

100  —102 

—  4 

63-    7ixd 

-4 

5  —    5^xd 

974—  994 

,  , 

iT^g-    Ir^ 

101  -104 

5  -    5J 

-i 

98  —101 

119A-1204 

+14 

102:^-103i 

+  i 

99  —100 

199  -201 

+  1 

103A— 105* 

+  1* 

81  —  84 

93  —  95 

51-    5f 

,  , 

5i-    5i 

,  . 

100  —103 

+  1 

105  —107 

600 

4  8  0 

4  16  0 

5  2  7 
5  2  7 
5  4  2 

4  18  6 

5  17  8 
5  1 
5  17 
7  0 
7  0 
5  0 
1  18 

4  16 

5  9 
4  9 
4  3 

4  16 

5  0  0 

6  19  6 

4  14  9 

5  19 

5  5 

6  1 
5  11 
4  17 
4  4 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  &  Wilcox 

Do.    Pref 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb..; 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  Ord 

Do.    7%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Eellner 

Do.    Deb 

Crompton  &  Co 

Do.    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

24t 

1 

6 

6 

6 

10 

10+ 
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ELECTRIC    POWER    IN    A    JAPANESE 
SHIPBUILDING    YARD. 

r 

Thk  miii\ellons  development  of  .Tapan  has  ceased  U>  he  a 
nine  days'  wonder,  and  engineers  in  the  Western  world 
are  now  prepared  to  accept  the  fact  that  in  the  Far 
East  the  centres  of  industry  ha\'c  developed  considerably, 
and  will,  in  every  probability,  have  to  be  reckcnecl  with 
as   closely  by  European   engineers   as   Germany,   which    is 


Fig.  1.— Central  Power  House,  Akunoura  Engine  Works,  Japan. 


giving  the  world  an  example  of  what  modern  competition 
means.  It  is,  perhaps,  a  matter  of  some  pride  to  British 
engineers  that  Japan  owes  much  to  Englishmen  for  initiating 
the  forward  movement,  which  has  done  so  much  in  placing 
Japan  in  the  forefront  of  the  nations  in  an  engineering 
as  well  as  in  a  political  sense.  In  no  department  of 
engineering  is  this  more  manifest  than  in  that  of  ship- 
building and  the  allied  engineering  industries.  Japan  is 
similar  to  Great  Britain  in  the  fact  that  it  owes  its  position 
among  the  world  powers  very  largely  to 
its  naval  strength,  and  this  has  in- 
volved a  steady  policy  on  the  part  of  the 
Japanese  Government  towards  the  con- 
centration of  ship-building  activity  so 
far  as  possible  within  its  own  realms. 
Not  many  years  ago  the  .lapanese 
Navy  was  largely  constructed  in  Great 
Britain  ;  but  it  is  doubtful  whether 
the  large  shipbuilding  enterprises 
in  this  country,  gigantic  though 
they  are,  and  equipped  for  the  cheap 
and  rapid  construction  of  warships  of 
the  largest  sizes,  are  getting  the  same 
number  of  orders  for  Japan  as  they  were 
in  former  times.  This  is  a  perfectly 
natural  outcome  of  the  internal  develp- 
ment  of  Japan,  and  reflects  no  dis- 
credit whatever  upon  British  industry. 
An  encouraging  feature  of  the  situation 
is  that,  although  the  actual  position  of 
manufacture  is  changed  to  a  consider- 
able extent,  there  are  interests  and 
alUances,  both  in  the  commercial 
and  political  world,  which  operate 
favpurably  towards  the  maintenance  of  a  strong  mutual 
interest  and  sympathy  between  engineers  in  (ireat  l>ritain 
and  Japan. 

This  being  the  case,  it  is  of  advantage  to  refer  to  what 
is  probably  one  of  the  oldest  shipbuilding  firms  in  Japan, 
and  one  which  certainly  stands  in  the  forefront  of  Japanese 
marine  engineering  enterprises,  the  Mitsu  Bishi  Dockyard 
and  Engine  Works.  •-•  This  resembles  our  own  great  ship- 
building and  marine  engineering  works,  such  as  Vickers, 
Palmer's,  and  Annstrong,  Whitworth's,  in  that  it  is  capable 


of  dealing  with  the  cmstruction  of  warships  and  ve««el8  of  the 
rnerchantile  marine,  right  away  from  the  raw  material  to  the 
finished  ship,  with  the  exception,  f>erhaps,  of  such  patented 
manufacturcH  as  are  ordy  mafle  by  firms  [.f/snessing  patent 
rightH.  Even  here  the  finn  mentioned  has  made  arrange- 
ments with  some  of  the  outstanding  engineering  finns  of 
the  older  worlrl  for  the  manufacture  of  machinery  which  is 
protected  bv  i)atents.  One  of  the  best  examples  of  this 
branch  of  the  work  is  the  piwJuction  of  Parsfms  marine 
turbines  for  the  Far  Eastern  territories. 

It  is  not  proposed  in  this  article  to 
deal  in  a  general  way  with  the  ship- 
building and  marine  engineering  feat- 
ures, but  to  emphasise  more  particularly 
the  very  large  way  in  which  electric 
power  has  l>een  utilised  in  the  opera- 
tion of  these  works.  It  is  alrnont  a  fore- 
gone conclusion  that  the  eriuipment  of 
a  new  works  involves  the  utiUsation  of 
electric  power,  as  in  these  days  electricity 
is  recognised  as  one  of  the  most  valuable 
adjuncts  to  marine  engineering  opera- 
tions. We  have,  however,  in  the  ;Mitsu 
Bishi  Dockyard  and  Engme  Works  at 
Nagasaki,  a  very  interesting  object 
lesson  on  the  quickness  of  the  Japanese 
to  adapt  themselves  to  most  modem 
ideas.  The  Nagasaki  works  are  not 
of  mushroom  growth.  They  have  l)een 
in  existence  since  1856,  and  therefore 
it  would  not  be  wondered  at  if  the 
owners  of  these  works  had  adhered  to 
older  forms  of  power,  when  it  is  remem- 
bered that  even  in  this  country  there  is 
a  considerable  amount  of  conservatism 
in  this  respect.  Electric  power  has, 
however,  lieen  adopted  on  a  most  remarkable  scale,  the 
advantages  of  a  centralised  power  plant  having  been  realised 
in  the  very  fullest  sense.  . 

Fig.  1  illustrates  the  central  power  house  which  is 
situated  at  the  Akunoura  engine  works,  and  which  supplies 
electric  current  to  over  200  motors,  having  a  total 
brake-horse-power  of  4,308.  These  motors  are  utihsed  to 
drive  the  machines  in  the  various  departments  and  in 
addition  to  this,  electric  lighting  is  installed  to  the  extent  of 


Fig.  2.— Electrical  Shop,  Mitsu  Bishi  Works,  Jatax. 


about  ;'.,00()  incandescent  lamps  and  200  arc  lamps  on  the 
whole  promises.  The  generatoi-s  are  of  two  lypt^s.  there 
being  both  a  low-tension  direct-current  system,  and  a  high- 
tension  alternating-current  distribution.  The  generators  for 
the  low-tension  network  comprise  one  500-KW.  direct-current 
generator,  two  100-kw.  direct -current  dynamos,  and  two 
225-KW.  direct-current  dynamos,  generating  together 
1,150  KW.  Besides  this  1,542  H.r.  of  plant,  there  is  a 
300-KW.  direct-current  dynamo  coupled  to  a  three-phase 
induction  motor,  this  unit  providing  a  link  between  the  high 
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and  low-tension  distribution  systems.  On  the  high-tension 
alternating  current  system  the  generators  i-onsist  of  two 
Pai-sons  patent  r)00-KM'.  turbo-alternators  direct-coupled  to 
turbines  of  the  Parsons  type.  These  generators  operate  at 
;^,4oO  volts,  and  are  used  for  the  supply  of  current  to  a  sub- 
station erected  at  Tategami,  and  to  electric  pumps  operated 
on  the  No.  1  dock  of  the  firm.  It  is  interesting  to  note 
that  while  one  of  these  generating  sets  was  manufactured 
by  Messrs.  Parsons  ct  Co.,  of  Newcastle-on-Tyne,  the  other 
set  was  manufactured  by  the  Mitsu  Bishi  Dockyard  and 
Engine  Works  under  licence  from  Messrs.  Parsons. 

Besides  the  above  plant  a  central  power  house  contains 
two  direct-current  dynamos  each  of  25-kw  .  capacity  for  the 
pur{^>ose  of  meeting  the  requirements  of  vessels  in  dock,  the 
aggregate  gcTierating  capacity  of  the  power  house  being 
2,200  KW.,  or  approximately  3,000  h.p.  It  may  be  added 
that  there  is  a  set  of  Tudor  storage  batteries  numbering  132 
cells,  with  a  capacity  of  3,000  ampere-hours.  Steam  con- 
stitutes the  motive  power  of  these  generators  and  dynamos, 
and  is  supplied  by  two  Mitsu  Bishi  Nesdrum  boilers  and 
seven  Babcock  &  Wilcox  boilers. 

Reference  was  made  above  to  the  high-tension  trans- 
mission effected  to  the  Tategami  sub-station.  This  sub- 
station is  situated  in  the  Tategami  shipyard  for  the  supply 
of  current  in  that  direction,  the  outfits  consisting  of  two 
200-KW".  rotary  converters  which  convert  the  3,450-volt 
alternating-current  from  the  central  power  house  for 
supply  to  a  2r)0-volt  direct-current  distribution.  Without 
attempting  to  specify  categorically  the  power  plant  which 
is  driven  by  the  high  and  low-tension  systems,  it  may  briefly 
be  stated  that  both  as  I'egards  the  engineering  department, 
platers'  and  fitters'  sections  and  other  engineering  sections  of 
the  works,  and  the  shipyard  itself  together  with  the  berths, 
theseare  fully  equipped  electrically  both  for  power  and  lighting, 
and  the  developments  displayed  in  this  have  fully  equalled  the 
most  advanced  methods  of  application  practised  in  our  home 
dockyards.  Special  reference,  however,  may  be  made  to  the 
electric  shop,  which  is  attached  to  the  engineering  section, 
and  which  is  illustrated  in  fig.  2.  Part  of  the  three- 
storeyed  bay  of  the  erecting  shop  is  allotted  to  this  electric 
shop,  which  is  fitted  with  a  3-ton  automatically-driven 
electric  lift,  a  3-ton  overhead  truck,  a  5-ton  electric  crane, 
and  all  the  necessary  appliances  for  the  manufacture  of  and 
repairs  to  Parsons  turbo-alternators,  together  with  the  con- 
struction of  generators  and  motors  of  every  description  for 
use  in  steamships.  A  considerable  amount  of  work  is  also 
carried  on  in  general  electrical  machines  and  tools,  and,  of 
course,  the  maintenance  of  electrical  outfit  of  the  works 
themselves  is  carried  on  in  this  department. 

From  the  above  notes  it  will  be  apparent  that,  very  far 
from  lagging  behind  western  ideas  with  regard  to  the 
application  of  electricity  to  marine  engineering,  there  is,  in 
every  probability,  more  than  one  aspect  of  the  matter  which 
should  afford  food  for  thought  for  the  engineering  staffs  of 
British  marine  engineering  works,  and  for  this  reason  we 
are  much  indebted  to  the  general  manager  of  the  Mitsu 
Bishi  Dockyard  and  Eogine  Works  for  his  courtesy  in 
providing  us  with  the  above  information. 


ELECTRICAL  SCHEME  FOR  MELBOURNE: 
AN  IMPORTANT  PROPOSAL. 


[from   an   AUSTRALIAN   CORRESPONDENT.] 


People  in  Great  Britain  who  know  of  Melbourne  only  by 
repute,  and  think  of  it  as  a  great  city,  would  be  astonished 
at  its  electrical  backwardness,  if  they  could  be  suddenly 
transported  here  on  some  magic  carpet  of  Arabian  design,  or 
a  long-distance  aeroplane  of  Western  European  manufacture. 
It  is  hardly  too  much  to  describe  it  as  many  years  behind 
Sydney  in  the  applications  of  electrical  power.  The  most 
obvious  manifestation  of  its  backwardness  is  afforded  by  its 
antiquated  cable  tram  service.  Every  other  Australian 
capital — Sydney,  Brisbane,  Adelaide,  Perth,  Hobart — has  an 


excellent  electrical  system  :  and  all  of  them,  with  the  exception 
of  that  of  Adelaide,  have  been  in  operation  for  a  considerable 
number  of  years  ;  while  even  provincial  centres — such  as 
Ballarat,  Bendigo,  Launceston;  Fremantle,  Kalgoorlie,  and 
I  iconora  have  their  electrical  services.  In  one  or  two  of  the 
Melbourne  suburbs  the  municipalities  have  inaugurated  systems 
of  their  own,  but  the  city  itself,  the  inner  circle  of  suburbs,  and 
the  connection  between  these,  are  dependent  upon  an  altogether 
effete  cable  service,  slow,  expensi^•e,  ill-lighted,  and  subject 
to  breakdowns.  This  is  not  likely  to  be  superseded  for  some 
four  or  five  years,  as  the  company's  concession  yet  has  that 
period  to  run  ;  but  there  is  a  chance  that  its  hands  may  be 
iorced,  or  that  it  may  be  bought  out  before  the  expiry  of 
its  term.  The  probability  of  this  happening  is  increased  by 
the  fact  that  there  is  urgent  need,  not  only  for  the  electri- 
fication of  the  tramway  system,  but  also  for  the  electrification 
of  the  suburban  railway  lines,  which  are  run  by  the  Govern- 
ment, and  on  which  the  congestion  of  traffic  during  the 
busy  hours  of  the  day  is  becoming  more  and  more  a  serious 
problem,  and  one  that  is  crying  aloud  to  be  dealt  with  with- 
out delay. 

Melbourne  is  thus  ready^  for  a  vast  electrical  scheme,  and 
such  a  scheme  is  now  forthcoming.  The  sponsors  are  the 
Victorian  Mineral  Development  Co.,  and  a  number  of  English 
electrical  firms,  and  it  is  understood  that  an  expenditure  of 
between  two  and  three  million  sterling  is  contemplated.  It 
is  proposed  to  use  for  the  generation  of  electricity  certain 
brown  coal  deposits  in  the  neighbourhood  of  Morwell,  a 
small  country  town  some  80  miles  east  of  Melbourne,  the 
proposal  being  to  transmit  the  current  along  two  double- 
circuit  lines,  each  independent  of  the  other,  the  voltage 
decided  upon  being  110,000.  The  lines  are  to  be  borne  on 
towers  70  ft.  high,  and  standing  2.50  ft.  apart,  the  sag 
bringing  the  lines  between  the  towers  to  within  20  ft.  of  the 
ground.  Each  circuit  will  be  worked  upon  insulating  swivels, 
and  special  care  will  be  taken  to  avoid  damage  by  light- 
ning. The  turl)ine  generating  plant  at  Morwell  will,  if  -the 
scheme  be  carried  out,  be  the  largest  in  Australia,  having  a 
capacity  of  15,000  KW.  From  a  central  station  at  Oakleigh, 
10  miles  from  Melbourne,  the  current  will  be  transmitted  to 
sub-stations  throughout  the  whole  of  the  metropolitan  area. 
The  scheme  is  the  outcome  of  a  visit  paid  to  Melbourne 
and  Morwell  last  year  by  a  trio  of  German  experts,  Messrs. 
Karplus,  Turk  and  Hoffmann.  One  of  these,  Mr.  Hoffmann, 
is  a  leading  authority  on  brown  coals,  and  his  services  were 
loaned  by  the  Prussian  Government  ;  another,  Mr.  Karplus, 
is  an  electrical  expert  in  the  employ  of  Messrs.  Siemens 
Bros. ;  and  the  third,  Mr.  Turk,  accompanied  them  to  do 
the  necessary  computing.  Although  the  three  experts 
naturally  maintamed  strict  silence  when  here,  it  is  known 
that  they  were  greatly  impressed  with  the  possibilities  of  the 
Morwell  coal. 

The  field  has  been  known  and  held  for  very  many  years 
without  ore  being  exported  with  any  adequacy.  If  the 
evidence  of  bores  may  be  trusted,  there  is  a  vast  tonnage  of 
brown  coal  lying  beneath  a  heavy  ore  burden,  capable  of 
removal  by  a  high  degree  of  hydraulic  power  to  be  derived 
from  a  neighbouring  creek,  so  as  to  make  the  deposit 
workable  by  ordinary  quarrying  methods.  There  are  said 
also  to  be  very  large  deposits  of  lime  in  the  district,  and  as 
these  assay  95  per  cent,  of  pure  lime,  there  is  a  probabiUty 
of  the  establishment  or  works  for  the  manufacture  of 
carbide  of  calcium  and  various  coal  products  ;  and  it  is 
believed  that,  owdng  to  the  cheapness  with  which  power 
could  be  obtained  in  Morwell,  that  town  would  become  a 
great  manufacturing  centre,  and  it  is  expected,  too,  that  a 
great  impetus  would  be  given  to  Melbourne  as  a  manu- 
facturing city.  It  is  in  the  cheapness  with  which,  it  is 
reckoned,  the  brown  coal  can  be  won  from  the  ground  and 
put  into  the  furnaces,  that  this  great  scheme  has  its  chance 
of  success.  The  coal  is  very  low  in  heating  power  when 
compared  with  the  excellent  black  coals  of  New  South 
Wales  ;  but  the  exhaustive  trials  made  in  Germany  of 
shipments  of  the  Morwell  coal  show  that  it  gives  a  heat  far 
in  excess  of  that  produced  by  the  best  German  brown  coals, 
which  haA'e  been  found  exceedingly  valuable  for  such 
purposes  as  that  for  which  it  is  proposed  to  utilise  the 
Victorian  deposit. 

To  turn  this  deposit  to  a  marketable  use  would  in  itself  be 
a  great  gain  to  the  State.     When  tested  by  the  State  Mines 
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Department  many  years  aj(o,  it  was  found  by  a  diamond  bore 
to  be  more  than  800  ft.  in  thickness,  and  was  declared  to  be 
the  biggest  known  coal  seam  in  the  world.  But  an  exhaustive 
trial  showed  it  to  be  of  very  little  use  foi'  railway  purposes 
in  its  natural  state.  Hri(|uetting  was  then  resorted  to,  and 
•^reat  antitipations  were  indulf^ed  in,  but  these  were  all 
falsified  by  tlie  event.  However,  some  briquettes  made  from 
the  coal  in  Germany  were  pronounced  to  be  20  per  cent,  above 
the  average  made  in  that  country  and  Austria  from  local 
brown  coals.  The  failure  in  the  Victorian  exp<;riments  was 
in  not  raising  the  temperatun;  to  a  degree  sufficient  to  cause 
the  agglutinative  elements  to  liquefy  to  such  an  extent  as  to 
enable  them  to  adliere.  The  three  experts  already  mentioned 
are  understood  to  be  of  opinion  that,  when  properly  briquetted, 
as  in  Germany,  the  Morwell  coal  will  jirove  thoroughly  satis- 
factory. If,  as  was  asserted  by  the  Victorian  Coal  Commission, 
its  heating  properties  in  such  circumstances  are  only  10  per 
cent,  below  those  of  average  New  South  Wales  black  coals, 
the  fact  that  it  is  little  more  than  50  per  cent,  of  the  price  of 
such  coals  is  a  matter  of  very  great  importance.    It  is  worthy 
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a  low  intensity,  and  previonsly  calibrated  Jigainst  standard 
incandfscent  lamps.     This  mercury- vapour  sob-standard  was 
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of  the  Coojjer- Hewitt  type,  as  shown  in  fig.  1,  and  had  a 
length  L  —  10  cm.,  inner  diameter  dri  =  2y>  mm.  The 
normal  current  (i.e.,  current  at  the  minimum  voltage  point; 
for  this  lamp  was  about  ;i.i  amij(^res,  but  the  lamp  was 
worked  at  only  2},  amperes  for  the  tests. 

Such  a   lamp,   after   burning  for  about    100    hours   at 
normal  current  to  effect  the  initial  blackening  of  the  glass, 
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of  mention  that  it  will  produce  gas  up  to  only  about  half  the 
power  of  Newcastle  (N.S.W.)  coal,  while  its  tar  and  ammonia 
percentages  are  very  low. 
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Fig.  fi. 


A    PHOTOMETRIC    INVESTIGATION    OF 
MERCURY-VAPOUR    LAMPS.* 


The  points  dealt  with  in  this  investigation  are  : — (1)  The 
distribution  of  light  intensity  along  the  length  of  a  tubular 
mercury-vapour  lamp  ; 


Fig.  1. 

(2)  The  effect  of  the  tube  diameter  on  the  light  intensity 
and  efficiency,  and 

(3)  The  comparison  of  the  behaviour  of  such  a  lamp  on 
direct  and  alternating  currents. 

The  photometric  measurements  were  made  with  a  Bunsen 
photometer  against  a  short  mercury-vapour  lamp  worked  at 

*  Abstract  of  an  article  by  Dr.  J.  Pole,  E.T.X.,  February  15tli, 
1912. 


which  always  occurs,  and  if  kept  at  a  constant  room  temper- 
ature and  run  at  a  reduced  current,  forms  a  very  satisfactory 
and  steady  standard.  This  particular  lamp  only  fell  off 
about  \\  per  cent,  after  being  used  for  300  hours.  It  gave 
2'95  hefners  per  cm.  length.  This  standard  l,  was 
enclosed  in  a  perforated  box,  as  shown  at  s,,  tig.  2,  having 
a  vertical  opening  c  (which  could  be  varied  in  length 
between  10  mm.  and  .50  mm.)  facing  the  photometer.  At 
the  other  -end  of  the  230-cm.  photometer  bench  the  Jarap 
under  test  (h^)  was  fixed  behind  a  large  screen  s^  with  an 
opening  /. 

For  the  first  series  of  tests  a  lamp  was  made  of  the 
Cooper-Hewitt  type,  as  in  fig.  1,  using  a  carefully  selected 
piece  of  glass  tubing,  with  a  clear  length  of  arc  of  130  cm. 

This  was  supplied  with  direct  currents  of  1-5,  2*5  and 
4'2  amperes,  and,  after  burning  it  fi>r  two  hours  to  ensure  a 
steady  condition,  a  set  of  photometer  readings  was  made 
with  the  lamp  shifted  step  by  step  so  as  lo  bring  all  points 
of  the  lamp  from  the  positive  up  to  the  negative  electroile, 
opposite  the  photometer  openimr.  The  results  are  iiiven  in 
fig.  3. 

The  lamp  was  then  cut  down  to.S2  cm.  cleur  length  of 
arc  L,  and  the  tests  were  repeated,  with  the  results  shown  in 
fig.  \. 

Finally,  the  length  of  arc  was  reduced  to  3(1  cm.,  and 
the  readings  shown  in  fig.  5  were  obtained. 

These  tests  show  that  whilst  the  o.p.  is  constant  for  at 
least  the  central  third  of  the  length  of  the  lamp,  it  falls 
off  somewhat  at  each  end.     The  ratio — 

Average  c.P.  per  cm.  of  whole  lamp 
C.P.  per  cm.  of  central  third 

works  out  with  considerable  constancy  to  'OS. 

For  the  second  series  of  tests,  to  determine  the  effect  of 
the  tube  diameter,  a  set  of  six  similar  lamps  was  made  up 
as  in  fig.  ('.,  all  76'5  cm.  long,  and  having  the  following 
dimensions  : — 
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Internal  diameter  (in)  =  8'6,  15"6,  26,  36,  4o'8  and  6\'5  mm. 
External  diameter  (t/ra)  =  99, 17'6.  27'1,  37'5,  47"6,  and  66  mm. 
Diameter  of  positive  bulb  (^dp)  =  li'"2,  25'4,  34'4,  48,  (31'6,  aiul 

808  mm. 
Diameter  of  negative  bulb  idn)  ■-=  22-5,  40T),  63'4,  89,  IIC,  and 

152  "5  mm. 
Diameter  of   positive   electrode  (</)  =   9,   13,   17,  24,  31,  and 

S8  mm. 
lleisrht  of  positive  electrode  (//^    =    11,    14,  19,  2.5,  24,  and 

36  mm. 

The  positive  electrodes  wore  of  iron,  and  the  bulbs  were 
spherical  and  not  blackened.  The  above  dimensions  were 
carefully  chosen,  so  that  at  normal  current  the  lamps  were 
all  working  with  about  the  same  electrode  current  density, 
and  under  the  same  internal  temperature  conditions. 

Photometer  readings  were  taken  for  the  central  point  of 
each  lamp  with  various  currents,  starting  from  the  lowest 
current,  which  could  be  kept  constant  with  the  aid  of  con- 
siderable self-induction  in  the  circuit,  and  going  up  to  the 
current  at  which  the  -f-  electrode  just  began  to  glow,  and 
beyond  which  the  lamp  could  not  be  worked  satisfactorily. 

The  results  obtained  are  given  in  figs.  7  and  8,  curve  IV 
referring  to  the  tube  of  smallest  diameter,  and  curve  IX  to 
that  of  largest  diameter. 
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Fig.  8. 

Fig.  7  gives  the  connection  between  lamp  current  (/') 
and  lamp  voltage  (c),  and  fig.  8  that  between  current 
{i)  and  the  watts  per  average  c.p.,  and  per  cm.  length  of 

lamp  =  w  = ^  , 

^  -98  X  L  X  J 

where  l  =  length  of  lamp  in  cm. 

.J  =  hefners  per  cm.  of  length  of  lamp  at  central 
part  of  lamp. 

It  will  be  seen  that  the  minimum  consumption  in  each 
case  occurs  at  the  "  normal "  current  {i.e.,  at  that  current 
for  which  the  terminal  voltage  is  a  minimum)  and  has  the 
almost  constant  value  of  '5  watt  per  hefner,  neglecting  the 
losses  in  the  regulating  resistances. 

Finally,  for  the  purpose  of  comparing  alternating-current 
and  direct-current  lamps  a  special  lamp  was  made  as  shown 
in  fig.  9.  It  was  provided  with  two  iron  positive  electrodes 
«,  ^jj,  a  main  negative  mercury  electrode  c,  and  an  auxiliary 
anode  a^  for  maintaining  the  are.  The  lamp  was  arranged 
for  comiection  either  to  an  a.c.  supply  from  an  auto-trans- 
former (t)  or  to  a  D.c.  supply,  by  throwing  over  the  switch 
Sto  position  ii  or  position  i  (fig.  10). 

In  order  to  maintain  the  ionisation  of  the  cathode  C  at  the 
instants  of  zero  current  a  constant  direct  current  of  1  ampere 
was  kept  flowing  from  the  auxiliary  anode  c  to  the  cathode 
c  through  the  resistance  R,,  as  shown. 

The  A.o.  supply  voltage  was  regulated  by  means  of  an 


auxiliary  adjustable  transformer,  and  tlie  D.c.  voltage  by  the 
regulating  resistance  Rj-  The  divided  small  resistance  R, 
was  inserted  merely  to  ensure  the  equal  loading  of  the  two 
anodes  a^  <i^  on  D.c.  The  degree  of  pulsation  of  the  rectified 
alternating  current  through  the  lamp  could  be  varied  by 
introducing  more  or  less  of  the  inductance  \  \. 

In  the  absence  of  suitable  apparatus  for  taking  up  the 
curve  shape  of  the  supply  current,  Dr.  Pole  used  three 
annneters  to  determine  the  nature  of  the  current  :  Mi  was  an 


Fig.  9. 

ordinary  moving-coil  Weston  instrument  reading  the  average 
value  ij  of  the  pulsating  current  through  the  lamp  ;  m^  was 
a  hot-wire  ammeter  reading  the  k.m.s.  value  i^  of  the  whole 
current  :  and  M3  was  an  induction  ammeter  reading  only 
the  effective  value  i.^  of  the  alternating  part  of  the  current. 
For  a  pure  sine  wave  of  current  i^  =  /./  —  i\^. 

The  tests  were  made  by  switching  on  the  lowest  value  of 
direct  current  i^,  and  keeping  this  on  until  a  steady  state 
was  reached,  and  then  taking  a  photometer  reading  at  the 
centre  of  the  lanap.  s  was  then  switched  over  on  to  the  a.c. 
supply  with  the  greatest  amount  of  inductance  in  circuit 
(i.e.,  smallest  pulsations  of  current),  and  the  a.c.  supply  vol- 
tage was  regulated  until  exactly  the  same  reading  i,  was 
obtained  on  the  Weston  meter,  m,,  as  before  on  the  d.c.  test. 
When  a  steady  state  was  again  reached,  the  photometer 
reading  was  repeated.  The  inductance  in  the  circuit  was 
then  reduced  somewhat  by  short-circuiting  Li,  and  the 
current «',  was  again  regulated  to  the  same  value,  and  another 
photometer  reading  was  taken.  Finally  Lj  was  also  cut  out 
and  another  photometer  reading  taken.     The  lamp  was  then 


Fig.  10 

once  more  switched  on  to  d.c.  and  the  whole  test  repeated 
with  a  higher  value  of  ii. 

In  this  way  readings  were  obtained  between  /"i  =  '3  am- 
peres and  i^  =  5  amperes,  and  all  the  tests  show  with  re- 
markable unanimity  that  for  a  given  direct-current  reading 
/'i  the  candle-power  is  exactly  the  same,  whether  used  on 
direct  current  or  on  alternating  current. 


Canadian  General  Electric  Co.,  Ltd. — The  directors 

have  declared  a  quarterly  dividend  of  1 J  per  cent,  for  the  three 
months  to  March  31st,  beinj?  at  the  rate  of  V  per  cent,  per  annum  on 
the  common  stock.  A  half-yearly  dividend  of  3i  per  cent,  for  the 
six  months  to  March  Blst  (7  per  cent,  per  annum)  has  also  been 
declared  on  the  preference  stock, 
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PROCEEDINGS    OF    INSTITUTIONS. 


Hiffh- Voltage  Tests  and  Enerpj  Losses  In  Insulating 

Materials. 

By  E.  H.  IlAYNKU,  M.A.,  M.I.E.E. 

(.I/m//7/,7  of  paper  read  before  the    INSTITUTION    Ol     Electuical 
Engineers,  London,  February  St/i,  1912.) 

Thk  present  paper  describes  exjjeriments  which  have  been  made 
during  the  last  three  years  on  some  insulating  mat^^rials  which  are 
commonly  used  in  electrical  apparatus  working  at  a  hifjh  voltage. 
The  work  has  been  carried  out  at  the  request  of  the  Engiiieerinfc 
Standards  Committee.  The  point  on  which  information  was 
specially  requested  was  whether  damagre  to  insulation  of  electrical 
plant  was  more  likely  to  be  caused  Vjy  a  short  application  of  a  high 
test  voltage,  or  by  a  longer  application  of  a  lower  voltage. 

A  research  of  this  nature  labours  under  the  great  disadvantage 
that  the  results  depend  very  largely  on  puch  physical  conditions  as 
temperature  and  humidity.  These  important  external  influences, 
and,  very  commonly,  the  great  .variation  of  a  large  number  of 
successive  similar  experiments  from  their  mean,  often  largely  mask 
the  effect  looked  for. 

For  the  purpose  of  this  research  the  Engineering  Standards  Com- 
mittee presented  to  the  laboratory  the  necessary  generating  plant. 
This  consists  of  a  20-KW.,  200-volt,  40  to  60  cycle  motor- 
alternator  with  field  resistances,  a  transformer  of  100,000  volts, 
and  a  subsidiary  auto-transformer,  constructed  by  the  British 
Westinghouse  Co.  For  the  accurate  measurement  of  high 
voltages  the  Laboratory  has  added  an  electromagnetic  pre- 
cision voltmeter  of  .500  volts,  together  with  resistances  amount- 
ing in  all  to  y9"5  times  that  of  the  instrument.  By  this  means 
100,000  volts  can  be  measured.  The  voltmeter  and  its  resistances 
were  made  by  Hartmann  &  Braun,  while  the  switchgear  and  the 
mounting  for  the  whole  apparatus  were  made  at  the  Laboratory. 
A  large  electrically  heated  oven  has  been  constructed  for  doing 
experiments  at  any  temperature  up  to  200°  C. 

For  the  experiments  described  in  the  latter  portion  of  the  paper  a  - 
high-voltage  electrostatic  watt-meter  with  the  necessary  resist- 
ances and  switches  was  constructed.  This  has  been  used  for  power 
measurements  up  to  about  15,000  volts.  Unless  otherwise  stated, 
a  frequency  of  50  cycles  per  second  has  been  used.  Temperatures 
are  in  °C. 

For  the  application  of  the  voltage  to  oiled  fabrics,  &c.,  brass 
electrodes  were  used,  with  well-rounded  edges  (fig.  1,  No.  1).  These 
were  replaced  later  by  others  of  sharper  curvature  at  the  edge,  as  it 
was  found  that  the  increased  voltage  stress  was  more  than  com- 
pensated by  the  weakness  caused  by  the  heating  due  to  increased 
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Fia.  1. — Electrodes. 


^  S  I  I  mSOLATINC    BIATtNlAL 

Fig.  2. — Wattmeter  Test 
USING  Guard-Ring. 


brush  discharge  when  edges  of  large  radius  of  curvature  were  used 
(No.  2).  The  eflEective  surface  of  these  electrodes  was  a  circle  of 
38  mm.  (1*5  in.)  diameter,  the  edge  being  rounded  to  a  radius  of 
about  A  mm.  (J  in.).  For  the  experiments  on  mica,  steel  spheres 
5  cm.  (2  in.)  in  diameter  were  employed  (No.  3). 

One  of  the  first  tests  on  the  materials  was  to  find  how  electric 
stress  at  breakdown  varies  with  the  number  of  sheets  used.  These 
materials  are  always  used  in  several  layers  in  high-voltage 
machinery,  and  these  experiments  gave  information  as  to  the 
number  of  layers  which  might  be  considered  most  suitable  for 
further  testing  of  the  material. 

Table  A  gives  the  results  of  a  series  of  tests  of  breakdown  using 
from  one  to  ten  layers  of  thin  oiled  paper. 

The  voltage  was  in  each  case  raised  to  the  value  given  in 
Table  A,  so  that  breakdown  occurred  in  about  20  to  40  seconds.  It 
will  be  noted  that  when  several  thicknesses  are  tested  the  voltage 
per  sheet  falls  as  the  number  of  sheets  is  increased.  When  only  two 

TABLE  A.— Thin  Oiled  Paper,  0095  mm. 

Voltof^e  per 
■iheef. 


S/ieetn. 

1 
2 

3. 
4 


'oltageper 

sheet. 

Sheets 

1,080 

5 

1,996 

7 

2,300 

8 

2,210 

10 

1,920 
1,770 
1,800 
1,770 


or  three  layers  are  tested  the  voltage  per  sheet  rises.  This  is  due  to 
the  thinness  of  the  sheets,  as  the  weakest  parts  of  a  sheet  are 
generally  much  weaker  than  the  average  when  the  sheets  are  of  so 
thin  a  material  as  this.  On  putting  two  or  three  thicknesses 
together,  the  weak  spots  in  one  sheet  are  generally  covered  by 
stronger  parts  of  the  others. 

The  results  on  somewhat  thicker  oiled  materials  show  a  fall  in 
voltage  per  layer  when  more  than  two  layers  are  tested  together. 
For  still  thicker  materials  the  voltage  per  layer  falls  from  the  first 


owing  to  the  decreased  proportional  effect  of  small  local  variationB  in 
the  thickness  and  quality  of  the  material  and  to  the  less  efficient 
cooling  of  the  metal  electrodeH  f^Table  C;. 


Number 

of 

BheetB. 

I 
2 


Table  C. 

, Average  breakdown  voltage  per  ibe«t. — 

Oiled  cloth,  No.  S,      Oiled  cloth,  No.  7,      R«d  Empire  paper, 
0'14  mm.  0*18  mm.  0-17  mm. 


3,6iX; 
3,7.-.0 
3,250 


5,78o 
4.020 
3,410 


4,720 
4,1 1«» 
3,370 


A  series  of  tests  was  made  by  subjecting  portions  of  the  material 
( four  thicknesses,  0'095  mm.)  to  4.000  volts  for  5  minutes  only,  and 
then  determining  the  breakdown  voltage.  This  was  found  to 
average  9,180  volts.  /Alternate  portions  of  the  sheet  were  teeted 
in  a  similar  way,  but  without  the  previous  application  of  the  4,0<X> 
volts.  The  average  breakdown  voltage  was  9,140.  showing  that  the 
short  application  does  not  produce  any  measurable  depreciation. 

The  same  pressure,  4,000  volts,  applied  for  periods  of  l-o.  30  and 
GO  minutes,  produced  a  lowering  of  the  breakdown  voltage  by  8, 
14  and  11  per  cent,  respectively — the  last  result  showing  the  uncer- 
tainty of  such  tests. 

A  common  method  of  working  is  to  apply  a  high  voltage  and  to 
observe  how  long  the  material  will  withstand  this  before  being 
pierced.  The  following  tests  (Table  E)  show  the  kind  of  results 
obtained:  — 

TABLE   E. 


Thin  Oiled  Paper,  0'095  mw. 

(^Faur  Thiek/iesHex). 

Time  elapsing 
Voltage.  before  failure. 

15,000 O'O  seconds 

12,500 0-5 

11,000 1-2 

10,000 4-6 

9,000 14-0   „ 

8,000  ...    ...  105-0   „ 


Oiled  Cloth,  So.  5,  0'14  inin. 

{Tliree  Thick nenxeit). 

Time  elapsing 
Voltage.  before  failure. 

10,000 37  seconds 

9,000 10-3 

8,000 14-6 

7,00o 7.S-0 

6.500 617-0 


Working  on  these  lines,  one  method  of  determining  whether  a 
material  has  suffered  by  any  treatment  is  to  subject  it  to  a  voltage 
which  will  break  it  down,  and  to  compare  the  time  required  with 
that  required  by  similar  material  which  has  not  been  subjected  to 
the  treatment  in  question.  The  breakdown  voltage  should  be  such 
that  the  time  of  breakdown  does  not  exceed  about  a  minute. 

It  was  discovered  that  very  small  temperature  alterations  would 
make  considerable  differences  in  the  time  of  breakdown.  Varia- 
tions in  the  humidity  of  the  atmosphere  also  had  a  marked  effect 
(Table  H). 

Table  H. 


Air  de- 
siccated 

with 
calcium 
chloride 
(I  week). 

Dry 
day. 

Damp 
day. 

Air 
satu- 
rated 
with 
moistare 
(1  week). 

Oiled  cloth,  No.  5 

(three  thicknesses)  ... 
Oiled  cloth.  No.  7 

(two  thicknesses) 
Oiled  paper  (two 

thicknesses) 

11,160 

10,800 
9,750 

8,300 
9,000 
8,200 

7,150 
7,550 
8,300 

5,850 
6,400 
7,300 

Results  obtained  from  experiments  on  materials  after  artificial 
drying  would  have  to  be  modifieu  to  a  very  uncertain  extent  in 
order  to  make  them  applicable  to  materials  in  a  damper  condition. 
Experiments  were,  therefore,  generally  done  varying  one  condition 
at  a  time  as  far  as  possible,  doing  control  experiments  on  similar 
material  not  subjected  to  the  physical  condition  in  question. 

The  great  effect  that  temperature  will  often  have  on  the  time  of 
breakdown  of  highly  stressed  insulation  is  shown  in  the  following 
table  of  results  of  tests  on  oil  cloth  at  three  temperatures. 

Table  J.— No.  12,  Oiled  Cloth  (One  Thickness). 


Volts  applied. 

7,000 
8,000 


.\ir  temperature. 
a  C. 

21  0  minutes 
13'6  seconds 


-Time  of  breakdown. 

.\ir  temperature.     Air  temperature. 
14   C.  18  C. 


S'3  minutes 
100  seconds 


25  0  seconds 

8-5 


A  long  time  test  may  ha\e  a  very  serious  ett"ect.  After  treatment 
at  r),000  volts  for  one  hour,  7,000  volts  caused  failure  in  one-sixtieth 
of  the  time  required  in  the  case  of  fresh  material. 

In  all  these  experiments  it  was  found  that  breakdown  very  rarely 
occurs  between  the  flat  surfaces  of  the  electrodes,  but  generally 
takes  place  at  a  point  just  outside,  where  the  curvature  of  the  elec- 
trodes introduces  an  air-gap  of  about  a  millimetre.  The  material 
here  is  in  a  weaker  state  for  two  reasons  :  It  is  not  subjected  to  the 
cooling  of  the  metal  electrodes  to  the  same  extent  as  if  it  were  in 
intimate  contact  with  them,  and  there  is  considerable  evolution  of 
heat  d-ae  to  the  maintenance  of  brush  discharge  in  the  air  when 
the  stress  is  sufficiently  high  for  its  production.  The  results  show 
how  serious  is  the  weakening,  due  largely  to  chemical  change, 
which  is  produced  by  the  brush  discharge  when  long  continued. 

Electrodes  with  flat  surfaces  continued  in  curves  of  larg-e  radius 
impose  a  greater  stress  on  these  materials  than  electrodes  with 
sharper  curves,  on  account  of  the  comparatively  large  area  of  insu- 
lation subject  to  the  influence  of  brush  discharge,  and  perfectly 
square  edg^es  might  impose  still  less  stress.     In  fact,  material  wm 
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found  to  fail  in  17  seconds  usinp  electrodes  the  edges  of  which  had 
a  curvature  of  3  mm.,  while  22  seconds  was  required  when  square 
edgres  were  used. 

The  effect  of  metal  in  contact  with  highly  stressed  insulation 
is  materially  to  retard  temperature  rise  and  breakdown  by  reason  of 
its  thermal  conductivity  and  heat  capacity.  The  thermal  properties 
ot  the  electrodes  are  of  less  importance  when  the  electric  stress  is 
80  high  that  breakdown  takes  place  in  a  few  seconds. 

To  obtain  further  information  on  the  relative  damage  caused  by 
a  short  application  of  a  high  voltage  and  a  long  application  of  a 
lower  voltage,  experiments  were  made  in  the  follo\<ring  manner.  If 
a  given  insulating  material  be  (Hjually  damaged  at  various  voltages 
by  being  subjected  to  a  steady  application  of  electric  stress  till  it  is 
about  to  be  punctured,  then,  just  before  breakdown,  samples 
subjected  to  a  high  voltage  for  a  short  time  and  others  to  a  lower 
one  for  a  much  longer  time  ought  to  be  equally  weakened.  If, 
however,  as  is  usually  assumed,  a  prolonged  stress  at  a  lower  voltage 
is  more  exacting  than  a  short  one  at  a  higher  voltage,  the  two 
specimens  at  the  moment  when  they  are  about  to  puncture  would 

TABLE  Q.— No.  12,  Oiled  Cloth  (One  Thickness). 

Time  of       Period  of  application    Further  period  at 
Voltage.  breakdown.  of  voltage.  G,500  volts. 

7,000 28-fi  sec.  U^^^  sec.  29*2  min. 

6.000 303  min.  15U  min.  96  sec. 

5,.500 81*0  min.  40"5  min.  0'8  sec. 

Fresh  material  ...       28'8  min. 

be  differently  weakened.  As  it  is  impracticable,  generally,  to  stop 
a  test  a  few  moments  before  breakdown,  it  is  more  convenient  to 
take,  say.  half  the  time  required  to  pierce  the  material  at  any  given 
voltage.  After  this  treatment  the  specimens  which  have  been 
subjected  to  different  voltages  in  this  manner  may  be  tested  at 
such  a  voltage  as  will  give  a  conveniently  discriminating  time  of 
breakdown. 

In  Table  Q  is  given  the  result  of  one  experiment  on  these  lines. 
Similar  samples  were  tested  at  7,000,  <i,000,  and  5,500  volts,  and 
were  found  to  fail  after  28  seconds,  30  minutes,  and  81  minutes. 
Other  specimens  were  then  treated  for  half  the  above  times  at  the 
same  voltages.  In  order  to  equalise  the  temperature  conditions 
they  were  then  left  for  the  night  and  were  tested  next  day  at  6,500 
volts.  The  time  required  to  puncture  is  given  in  the  last  column. 
It  will  be  noted  that  the  portion  treated  to  the  highest  voltage 
agrees  with  the  test  on  fresh  material. 

This  weakening  effect  is  most  conspicuous  on  the  surfaces  of  the 
material  where  the  air  has  free  play,  and  where  the  destruction  of 
the  surface  glaze  by  the  brush  discharge  is  greatly  facilitated.  If 
more  than  one  thickness  of  material  is  tested  the  inner  surfaces 
protect  one  another  to  a  great  extent,  and  the  weakening  does  not 
appear  to  be  so  pronounced. 

The  irregularity  of  results  in  a  research  of  this  nature,  and  the 
difficulties  caused  by  sensitiveness  to  temperature  and  humidity, 
increased  the  desirability  of  some  new  instrumental  method  of 
studying  the  nature  of  electric  stress  on  insulation.  From  the 
beginning  the  importance  of  some  apparatus  to  measure  the  energy 
loss  due  to  alternating  stress  on  these  materials  had  been  kept  in 
view.  For  this  purpose  a  quadrant  electrometer  was  made,  and  was 
used  in  conjunction  with  an  arrangement  of  guard-ring  electrodes 
(fig.  2). 

A  few  degrees  in  the  atmospheric  temperature  may  make  all  the 
difference  as  to  whether  insulation  will  endure  for  a  very  long  time 
or  will  inevitably  fail.  The  wattmeter  shows  perfectly  what  the 
course  of  the  experiment  is  likely  to  be. 

In  an  experiment  on  oiled  cloth,  the  initial  watts  were  0'028  per 
sq.  cm.,  and  gradually  rose  to  0'039,  becoming  very  nearly  steady  at 
this  value.  The  temperature  of  the  electrode  rose  from  2'2°  to 
90°,  changing  only  0'2°  in  the  last  10  minutes,  while  the  air 
temperature  remained  between  0°  and  1°  during  the  time  of  the 
experiment. 

In  a  similar  experiment  done  at  an  air  temperature  of  about  15°  C. 
the  initial  watts  were  about  0'04  per  sq.  cm.,  as  against  0'028  at 
about  2*  C.  The  rapid  increase  of  energy  loss  with  temperature  was 
so  great  that  at  about  40  minutes  there  is  a  point  of  inflection  in  the 
temperature  curve,  which  becomes  "  explosive  "  with  the  concave 
side  uppermost.  The  wattmeter  gives  unfailing  notice  of  the 
impending  breakdown  of  the  insulating  material,  which,  in  this 
case,  took  place  25  minutes  later.  The  exceedingly  rapid  rise  of  the 
watt  curve  in  the  last  few  minutes  is  especially  remarkable,  the 
final  value  being  20  times  the  initial,  while  half  the  rise  takes  place 
in  the  last  half -minute. 

Samples  of  the  same  material  were  dried  in  a  desiccator  for 
22  hours  over  calcium  chloride.  They  were  then  tested  at  10,000 
volts,  and  the  heating  effect  was  found  to  be  reduced  to  about  one- 
third  of  what  it  was  in  the  experiment  last  described,  the  test  being 
made  at  atmospheric  temperature.  The  consequence  is  that  the 
loss  by  radiation  and  convection  is  sufficient  to  balance  the  internal 
heating,  and  the  material  could  endure  a  very  long  time.  These 
specimens  have  been  run  for  periods  aggregating  many  hours  at 
intervals  over  several  months  with  very  little  alteration. 

An  experiment  was  made  using  two  thin  mica  sheets  completely 
covering  each  side  of  the  varnished  cloth.  These  sheets  were  such 
that  they  would  just  stand  10,000  volts  alone.  By  this  means  it 
was  expected  that  a  much  higher  temperature  would  be  reached, 
which  experiment  showed  to  be  the  case.  The  material  was 
examined  when  the  temperature  was  about  100°  C,  and  showed 
little  sign  of  damage  ;  the  experiment  was  stopped  on  the  ther- 
mometer in  the  top  electrode  attaining  120°  C,  when  the  cloth  was 
found  to  be  distinctly  scorched.  The  curve  of  watts  rises  normally 
for  about  half  an  hour,  very  rapidly  attains  a  maximum,  then  drops 
and  varies  irregularly  about  a  fairly  steady  average  value.  This 
rapid  rise  and  fall  must,  I  think,  be  due  to  the  driving  out  of 


loosely  held  water  at  about  100°  C.     The  temperature  curve  faith- 
fully reflects  these  changes. 

All  these  experiments  demonstrated  the  importance  of  the  brush 
discharge  in  the  air,  when  stressed  above  its  breakdown  point,  in 
promoting  temperature  rise  and  serious  chemical  change,  when  long 
continued.  A  lengthy  series  of  experiments  was  done  to  determine 
the  potential  gradient  at  which  the  consequent  energy  loss  in  air 
commences,  and  measurements  were  also  made  of  the  power  lost  as 
the  stress  is  raised  above  this  critical  value  ;  the  results  were  des- 
cribed in  the  discussion  on  Mr.  Watsons  paper.* 

In  testing  both  pure  mica  and  thick  micanite  in  air,  the  material 
very  rarely  iails  between  the  electrodes,  but  at  an  indefinite  dis- 
tance up  to,  perhaps,  50  mm.  away  from  the  metal  in  the  case  of 
thick  micanite,  and  to  about  half  the  distance  in  the  case  of  thinner 
mica. 

A  large  amount  of  work  on  the  testing  of  micanite  has  been  done 
at  the  laboratory,  especially  on  behalf  of  Government  departments, 
the  general  results  being  briefly  as  follows : — The  heating  caused 
by  the  brush  discharge  in  air,  especially  when  high  voltages  and 
thick  materials  are  used,  has  been  found  to  be  very  serious.  The 
material  rapidly  becomes  hot  and  softens  around  the  electrodes, 
swells  by  internal  vapour  pressure,  and  is  finally  pierced.  It  is  well 
known  that  immersion  in  oil  in  general  greatly  reduces  the  electric 
strength  of  good  insulators,  the  breakdown  voltage  often  being 
reduced  by  50  per  cent.  In  the  case  of  thick  micanite,  however, 
this  effect  is  often  more  than  counterbalanced  by  the  almost  entire 
extinction  of  the  brush  discharge.  In  the  case  of  thinner  qualities 
immersion  in  oil  is  generally  of  little  or  no  value.  Very  much 
depends  on  the  quality,  and  the  effect  of  immersion  in  oil  cannot 
be  predicted  in  the  case  of  ordinary  commercial  micanite.  For 
instance,  while  thick  boards  of  ordinary  brown  commercial  micanite, 
2'!'>  mm.  thick,  generally  give  better  results  by  being  immersed  in 
oil,  it  has  been  found  that  similar  thicknesses  with  the  adhesive 
matterial  largely  pressed  out  give  worse  results  in  oil. 

Generally  speaking,  thin  qualities  up  to  about  1  mm.  will  with- 
stand a  stress  of  20,000  volts  per  millimetre  in  air  for  10  minutes. 
Above  this  thickness,  up  to  2'5  mm.,  there  is  more  difficulty  in 
making  material  which  will  withstand  this  stress,  and  usually  the 
material  withstands  the  voltage  longer  under  oil. 

Mica  may  be  run  very  near  the  breakdown  point  for  a  long 
time,  and  is  unaffected  by  ordinary  tempeiatures  met  with  in 
machines.  In  making  watt  tests  on  mica,  it  was  found  that 
though  the  material  heated,  probably  almost  entirely  owing  to  the 
brush  discharge  in  the  surrounding  air,  yet  the  watt  loss  did 
not  increase  with  time — a  very  different  result  from  that  obtained 
when  using  oiled  cloth. 

Tests  in  air  on  pure  mica  are  limited  to  comparatively  small 
voltages  and  thicknesses  of  material.  Sheets  of  mica  are  limited 
in  size  to  (5  or  8  in.,  and  in  thicknesses  above  0'2  mm.  sparking 
round  the  edge  takes  place  above  about  18,000  volts. 

The  results  of  tests  are  shown  in  the  upper  curve  in  fig.  3. 
As  in  the  case  of  micanite,  the  material  very  seldom  fails  where  it 
is  in  contact  with  the  metal  electrodes,  but  at  a  distance  up  to 
25  mm.  away.  In  these  experiments  the  electrodes  u^ed  were  two 
steel  balls  50  mm.  (2  in.)  in  diameter. 

The  lower  curve  shows  the  average  result  of  testing  under 
ordinary  transformer  oil.  The  results  in  general  show  an  electric 
strength  about  one-half  that  in  air. 

A  long  time  of  voltage  application  appears  to  have  a  weakening 
effect,  which  is  probably  mostly  due  to  temperature  rise.  For 
instance,  a  sheet  of  mica  0'040  mm.  thick  which  failed  at  10,000. 
10,200,  and  10,400  volts,  when  the  voltage  was  raised  to  these  values 
in  about  20  seconds,  was  subjected  to  8,000  volts  and  failed  in 
70  seconds.  Another  place  was  subjected  to  7,000  volts  and  the 
material  held  up  for  over  two  hours  and  was  not  punctured. 

Under  oil,  mica  will  stand  for  a  long  time  a  voltage  very  little 
below  that  which  will  puncture  it  in  a  few  seconds.  Pertinax 
insulating  material  is  made  by  rolling  thin  paper  on  a  mandrel. 
During  the  process  the  paper  is  covered  with  hot  varnish,  and  the 
excess  is  squeezed  out  by  a  heavy  roller.  This  material  forms  a 
tough  and  strong  form  of  insulation  suitable  for  many  purposes. 
It  was  supplied  in  the  form  of  tubes  of  11  mm.  external  diameter, 
the  walls  being  1"5,  3  and  4  mm.  thick.  The  tubes  were  50  cm. 
long.  They  were  tested  by  applying  the  voltage  between  mercury 
which  filled  the  hole  and  a  layer  of  tin  foil  tightly  wound  round 
the  middle  of  the  tube  for  a  length  of  345  cm. 

The  diagrams  have  been  plotted  with  watts  per  square  centimetre 
of  outside  surface.  The  heating,  as  in  previous  experiments,  is 
entirely  due  to  insulation  losses. 

Fig.  4  shows  the  results  of  experiments  at  5,000,  4,000,  3,500  and 
3,000  volts  on  the  Pertinax  tube  of  the  largest  bore.  The  curve  a  i 
repeated  and  continued  in  A2  on  one-tenth  the  scale  of  ordinales 
shows  the  effect  of  the  application  of  5,000  volts  producing  failure 
in  12  minutes.  Ui  and  Ba  are  the  results  at  4,000  volts,  failure 
rea".lting  in  31  minutes,  while  c  and  D  are  tests  of  160  minutes  at 
3,500  and  3,000  volts. 

Near  the  dividing  line,  only  a  slight  alteration  in  the  conditions 
such  as  a  rise  of  temperature  or  frequency  was  required  to  produce 
the  condition  leading  to  failure.  This  indicates  very  clearly  the 
difference  between  these  insulation  losses  under  alternating 
potentials  and  losses  due  to  a  resistance  effect  alone.  The  latter 
would  be  independent  of  the  frequency,  while  most  of  the  tests  on 
these  materials  which  have  been  made  to  determine  the  effect  of 
frequency  indicate  that,  when  working  under  the  potential 
gradients  met  with  in  practice,  a  largu  proportion  of  the  loss  is 
proportional  to  the  number  of  cycles  of  alternating  stress  in  a  given 
time  and  is  therefore  of  the  nature  of  a  hysteresis  effect. 


*  Jonrnal  of  the  Institution  of  Electrical  Engineers,  vol.  45,  p.  6, 
1910. 
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Fig.  .^  Hhows  the  result  of  a  test  on  the  thickcHt  walled  Pertinax 
tube.  The  lower  curve  a  represents  the^ourge  of  an  experiment  at 
6,000  volts  for  130  minutes,  and  the  upper  curve  (rives  the  result 
of  a  second  experiment  on  the  same  tul»e  at  7,000  volts.  These 
curves  are  similar  to  several  previous  ones. 

The  conception  of  a  condenser  with  series  resistance  sefms  to 
represent  the  physical  condition  of  ordinary  insulatinp  material.". 
From  this  point  of  view  a  dielectric  may  be  considered  to  be  not  a 
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Fig.  4. — Pertinax  Tubing. 


single  condenser  with  a  series  resistance,  but  an  immense  number 
of  very  minute  condensers,  perhaps  of  molecular  dimensions, 
each  with  a  series  resistance.  The  whole  thickness  of  the  dielectric 
would  be  made  up  of  an  almost  infinite  number  of  such  condenser 
and  resistance  systems  in  series.  In  practice  we  can  but  obtain  a 
measure  of  the  single  equivalent  condenser  and  resistance.  As  the 
insulation  is  heated  the  energy  loss  increases  rapidly. 

On  the  theory  of  a  condenser  and  series  resistance,  the  increase  in 
energy  loss  as  the  temperature  rises  may  be  due  to  an  increase  in 
the  condenser  capacity,  more  than  sufficient  to  compensate  for  a 
diminution  in  the  resistance.  This  would  alter  the  distribu- 
tion of  voltage  between  the  two  so  that  the  actual  watts  are 
increased. 

The  measurement  of  the  electrical  properties  of  solutions  of  salts 
shows  also  an  increase  of  capacity  and  diminution  of  resistance 
with  rise  of  temperature,  which  indicates  that,  in  organic  materials, 
the  energy  loss  is  probably  largely  of  an  electrolytic  nature. 

A  long  series  of  experiments  was  made  on  material  supplied  by 
the  British  Westinghouse  Co.,  similar  to  the  Pertinax  tulDing.  It 
was  in  the  form  of  tubes  with  an  external  diameter  of  23"5  mm., 
and  thickness  of  wall  1'9  mm. 

The  upper  curves  A  to  G  (fig.  6)  show  the  results  of  a  series  of 
experiments  at  5,000  volts,  an  experiment  being  stopped  when  the 
energy  developed  in  the  insulation  amounted  to  about  16  watts.  It 
will  be  noted  that  there  is  an  apparent  progressive  weakening  after 
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each  run,  the  watt  curve  rising  more  quickly.  Some  of  the 
difference  is  probably  the  effect  of  permanent  change,  but  experience 
shows  that  it  is  mostly  due  to  the  slightly  higher  temperature  of 
the  later  experiments.  At  the  bottom  of  the  same  figure  are  results 
of  two  experiments  at  4,000  volts  and  two  at  3,000,  which  give  a 
good  idea  of  the  rapid  rise  of  energy  loss  with  voltage. 

All  the  experiments  show  that  if  the  deteriorating  effect  of  such 
applications  of  electric  stress  as  are  here  described  is  to  be  judged 
by  the  course  of  a  subsequent  application  under  similar  conditions, 
it  is  necessary  that  temperature,  voltage  pnd  frequency  should  be 
the  same  to  a  very  high  degree  of  accuracy.       Under   the  average 


conditions  of  these  experiments  a  change  of  1  per  cent,  in  the 
time  of  reaching  10  watta  would  Ije  prwlnced  by  a  change  of  4  in 
10,000  in  the  voltage,  or  a  chanire  of  002°  of  temperature,  or  a 
change  of  01  per  cent,  in  frequency.  These  limits  would  require 
special  apparatus  for  their  attainment.  The  margin  of  the  roltage 
variation  is  probably  impracticable. 

The  results  of  tests  on  one  sample  of  pap^^r-insnlated  cable  are 
quite  similar  to  those  obtained  on  other  organic  material-. 

Exf)eriment8  were  ma^le  on  a  piece  of  mVjber  tubing  with  an  elec- 
trolyte inside  and  out.  As  the  renult  of  a  serios  of  te.'sta  lasting  a 
fortnight,  it  was  found  that  a  progressive  increase  in  energy  Iobh 
ensued.  At  6,000  volts,  50  cycles,  the  watta  initially  were  0'44,  and 
at  the  end  15.  The  power  factor  at  the  beginning  was  7  per  cent., 
and  nearly  independent  of  the  voltage.  At  the  end  the  watt«  increased 
much  faster  than  the  square  of  the  voltage,  and  the  power  factor 
was  30  per  cent,  at  2.000  volts  and  'Jb  per  cent,  at  6.0(X)  volts. 
Repeated  attempts  to  measure  the  insulation  resistance  at  1,000 
volts  (direct  current)  showed  it  to  be  well  above  2(x>  megohms, 
while  at  the  end  the  apparent  resistance  was  less  than  1  megohm. 
At  the  beginning  the  watts  varied  nearly  as  the  frequency,  while 
at  the  end  a  change  in  frequency  produced  practically  no  change 
in  the  watts.  This  fact  pointed  to  the  conclusion  that  the  loss  was 
associated  with  a  true  ohmic  conductance.  The  only  explanation 
seemed  to  be  that  while  under  a  high  electric  stress,  a  great 
reduction  in  the  ohmic  resistance  of  the  rubber  took  place,  and 
that  ordinary  tests  at  a  few  hundred  volts  might  give  no  indica- 
tion of  this  effect. 

This  property  may  be  found  to  have  considerable  technical 
importance,  and  the  practice  of  immersing  rubber  cables  intended 
for  high  voltages  in  water  for  many  hours  previous  to  the  ordinary 
tests  may  be  distinctly  undesirable. 

Co/icivsUms. — The  results  of  the  experiments  on  oiled  fabrics 
show  that  when  subjected  to  voltages  sufficiently  high  to  break 
down  the  surrounding  air,  a  rapid  decrease  in  electric  strength  is 
produced,  which  is  largely  due  to  the  damage  produced  by  the 
brush  discharge.  This  action  is  the  more  pronounced  when  a  few 
layers  of  materal  are  tested,  as  the  surfaces  in  contact  with  the 
metallic  electrodes  fuffer  most.  This  effect  increases  with  time, 
and  as  a  comparatively  small  lowering  in  voltage  corresponds  to  a 
great  increase  in  the  time  required  to  produce  rupture,  the  effect  of 
a  long  application  is  very  generally  more  deleterious  than  that  of  a 
short  application  of  a  higher  pressure. 

An  increase  in  humidity,  temperature,  or  electric  stress  results  in 
an  increase  in  the  rate  of  heat  production,  and  the  temperature 
may  rise  till  destruction  takes  place,  even  if  the  insulating  material 
be  protected  by  sheets  of  mica,  which  are  sufficient  to  withstand 
the  voltage. 

The  results  of  the  experiments  on  comparatively  thick-walled 
tubes  of  varnished  paper  give  time-energy  curves  of  substantially 
the  same  form.  They  indicate  that  the  temperature  rise  produced 
by  the  electrical  heating  of  the  insulation  produces  but  little  per- 
manent change,  provided  the  rapid  final  increase  is  not  allowed  to 
take  place. 

Discussion. 

Mr.  Miles  Walker,  in  opening  the  discussion,  remarked  on  the 
comprehensive  results  given.  whi,'h  corroborated  those  obtained  by 
previous  experimenters.  He  assumed  that  the  author's  object  was 
to  discover  whether  a  short  high-voltage  test  or  a  long  moderate- 
voltage  test  was  best.  So  far  as  theoretical  considerations  went,  a 
broad  view  must  be  taken  of  what  had  been  done.  In  order  to 
find  exactly  the  condition  of  affairs  in  any  material  under  test,  it 
was  necessary  to  consider  jointly  the  watts  lost  and  watts  radiated. 
The  speaker  showed  diagrammatically  that  the  radiation  curve,  show- 
ing heat  dissipated,  must  overlap  the  watts  lost  curve  (heat  generated) 
in  practice,  otherwise  the  risk  of  failure  was  present.  The  practical 
test  of  the  manufacturer  was  intended  to  break  down  the  material 
if  its  insulating  properties  were  impaired  but  not  if  it  were  saturated 
with  damp.  A  moderate  pressure  applied  for  a  long  time  might  no: 
show  up  a  weak  spot  in  the  damp  insulation  at  all,  and  a  high  voltage 
applied  for  a  short  time  was  much  more  effective  in  showing,  in 
such  a  case,  what  the  manufacturer  wanted  to  know,  i.e.,  defective 
insulation. 

Dr.  J.  A.  Flemin(;  said  that,  as  the  result  of  recent  investigations 
he  had  carried  out,  he  agreed  with  the  author'  :■  conclusions.  It  would 
appear  impossible  to  explain  the  behaviour  of  many  dielectrics 
without  admitting  sejmrate  conductivities  for  alternating  and  direct 
currents.  Alternating  conductivity  increased  with  dampness  and 
rising  temperature.  The  conductivity  and  other  properties  oi  insu- 
lating material  were  worthy  of  most  careful  study  at  the  present 
time.  He  wondered  whether  the  author  considered  oil  or  air  insu- 
lation was  best  for  ordinary  transformers.  They  knew  that  internal 
brush  dis^charges  were  very  damaging,  and  that  oil  insulation 
was  very  useful  in  preventing  them,  although  air  insulation  had 
been  recommended  by  some  people. 

Mk.  a.  R.  EvERt:^T  said  that  experiments  made  with  varnished 
cloth  showed  that  with  very  brief  applications  of  from  J  to  one- 
tenth  of  a  second,  pressures  20  and  60  per  cent,  greater  than  were 
usual  for  15  seconds  could  be  withstood,  and  these  results  were 
confirmed  by  some  given  in  the  paper.  In  the  case  of  time  tests, 
corona  and  brush  discharge  effects  had  to  be  considered.  Corona 
effects  took  place  in  a  large  alternator  when  it  was  tested  for  long 
at  rest,  and  ozone  pockets  formed,  which  would  not  occur  if  it  were 
running  and  ventilate<l.  In  some  cases  of  this  kind  artificial  venti- 
lation had  been  provided  to  avoid  this  unnatural  condition. 

Dk.  Ai.kx.  RissEi.L  touched  on  the  question  of  electric  strength 
of  materials,  pointing  out  that  under  the  conditions  of  the  tests  on 
very  thin  mica  sheets  there  would  be  considerable  electrostatic 
attraction  between  the  electrodes.    The  author's  tests  were  of  great 


U6 


THE    ELECTRICAL    REVIEW,      [voi.  70.  No.  1,790,  march  15, 1912. 


valne,  and  appeared  to  cover  similar  ground  to  those  of  Dr.  Fleming. 

Mr.  G.  L.  Addenbkooke  referred  to  investigations  carried  out 
by  himself  on  the  same  subject  some  years  ago,  and  to  the  varying 
results  on  similar  material  with  alternating  and  direct  current,  and 

Mu.  Rayner,  in  briefly  replying,  said  the  high-voltage  test  for 
a  limited  period  appeared  to  be  preferable. 


Specifications. 

iAhstract  of  paper  rend  before  the  INSTITUTION  OP  ELECTRICAL 
Engineers,  tit  Ma'fichettter,  February  13f/t,  1912.) 

By  Fred.  S.  Sells. 

Halsburt's  "Laws  of  England  '  says ; — "A  specification  is  a 
detailed  description  of  building,  engineering,  or  other  works 
executed,  or  proposed  to  be  executed."  Ball,  on  "Law  Affecting 
Engineers,"  says  : — *'  A  written  description  and  plans,  more  or  less 
complete,  defining  the  methods  of  construction,  &c.,  to  be  used, 
prepared  by  the  engineer  for  the  approval  of  the  employer  and  for 
the  guidance  of  the  contractor.'" 

One  of  these  authorities  in  law  makes  a  point  of  saying  it  is  a 
"  detailed ""  description,  the  other  admits  that  it  is  "  more  or  less  " 
complete,  and  rather  a  guide  than  definite  instructions. 

If  there  is  already  such  a  vital  difference  in  the  interpretation  of 
the  word  "specification,"  can  we  wonder  that  the  opinions  as  to  how 
a  specification  should  be  drawn  up  in  practice  are  equally  con- 
flicting :  In  many  cases  the  want  of  clearness  in  specifications  is 
the  first  bone  of  contention.  Clearness,  however,  does  not  neces- 
sitate elaboration  of  detail.  I  hold  it  to  be  advantageous  to  both 
sides,  if  only  such  details  are  inserted  as  refer  to  the  requirements 
of  the  purchaser. 

A  specification  must,  of  course,  include  all  the  following  points  : 
Quantities  ;  performance  (with  very  clear  indications  as  to  rating)  ; 
capacity  ;  emergency  requirements ;  conditions  and  regulations  to 
be  observed  to  comply  with  local  or  other  authorities,  such  as  fire 
insurance.  Home  OflSce,  kc.  ;  time  of  completion  and  penalties  as 
far  as  they  are  not  covered  by  the  "  general  donditions,"  guarantees, 
maintenance,  tests,  and  conditions  of  same  ;  extras.  There  will  be 
a  number  of  other  points  covered  by  the  "general  conditions" 
which  are  customarily  expressed  in  a  separate  document. 

As  regards  construction  and  manufacturing  details,  however,  it 
seems  much  better,  with  a  few  exceptions,  if  the  specification  allows 
as  much  latitude  as  possible.  The  tenderer  should  be  asked  to  give 
information  upon  specific  details  of  construction  and  design  which 
may  be  of  interest,  as  is  already  done  regarding  steam  consump- 
tions, combined  eflBciencies,  air-gaps,  kc.  At  the  same  time,  the 
tenderer  should  be  invited  to  give  his  reasons  for  adopting  certain 
practices,  to  state  where,  if  at  all,  he  had  adopted  it  before,  and  to 
supply  such  photographs  or  drawings  as  make  it  quite  clear  what 
is  in  his  mind.  A  number  of  engineers  have  already  adopted  the 
practice  of  making  their  specifications  open  in  some  respects,  and, 
if  this  were  done  all  round,  it  would  help  the  engineer,  as  well  as 
the  manufacturer. 

To  my  mind  the  accepted  commercial  meaning  of  the  word 
"  specification  "  is  the  written,  printed,  or  "  understood  "  construc- 
tion of  an  article,  piece  of  plant,  or  works,  or  the  enumeration 
of  the  detailed  requirements  for  the  execution  of  a  certain 
performance. 

In  Germany,  France  and  America,  a  specification,  as  a  rule,  is 
identical  with  standard  practice.  The  want  of  standards,  the  want 
of  recognised  and  acknowledged  authorities,  is  a  great  drawback 
under  which  we  suffer. 

The  oldest  and  plainest  form  of  "  specification  "  is  that  agreed 
upon  or  arrived  at  by  practice  and  experience  of  an  ordinary 
article,  and  commonly  accepted  as  a  standard.  Unfortunately,  in 
this  country  we  have  very  few  of  such  standards.  Where 
"  Standards  "  have  been  set  up  during  the  last  few  years  they  have 
not  been  accepted  unquestioningly  by  the  profession,  and  therefore 
the  manufacturers  had  to  be  cautious  in  adopting  them. 

The  next  grade  of  specification  is  that  drawn  up  by  a  professional 
man  for  the  special  purpose  of  obtaining  tenders.  Such  a  specifica- 
tion should  contain  a  detailed  enumeration  of  articles  required, 
stating  where  and  how  they  are  to  be  fixed.  It  seems  to  me,  how- 
ever, out  of  order  that  goods  should  be  called  for  in  a  specification 
under  a  nomenclature  which  does  not  denote  a  specific  manufacture 
or  construction,  but  is  a  mere  indication  that  a  certain  dealer 
supplies  them,  that  dealer  having  the  option  of  changing  the  manu- 
facturer at  any  time  so  long  as  he  continues  to  apply  his  own  trade 
name.  Many  such  instances  are  happening  through  the  specifier 
not  always  knowing  who  is  a  manufacturer  and  who  is  a  factor 
only. 

We  know  it  is  the  endeavour  of  consulting  engineers  to  advise 
their  clients  to  have  the  most  up-to-date,  the  most  economic,  and 
the  best-manufactured  plant.  We  also,  to  our  regret,  know  from 
our  daily  experience,  that  the  number  of  interpretations  of  these 
desiderata  is  almost  equal  to  the  number  of  consulting  engineers  in 
practice.  Why  ?  Because  of  the  absence  of  standards,  and  perhaps 
because  of  the  absence  of  some  uniformity  of  education  and 
experience.  The  trouble  may  also  be  partly  due  to  the  aloofness 
of  the  average  consultant  from  the  workshops  of  the  manufacturer. 
I  feel  certain  that  a  clos<^r  and  more  regular  intercourse  between 
the  manufacturer  and  consultant  would  result  in  benefit  to  both 
purchaser  and  contractor.  The  majority  of  manufacturers  now 
gladly  throw  open  their  works  to  consultants  at  all  times,  and  not 
merely  for  hurried  visits  to  their  test  rooms. 

When  we  consider  that  even  to-day,  we  have  hardly  any  recognised 
standards  in  the  most  simple  apparatus  required  for  the  carrying 
out  of  our  work,  I  think  we  must  all  admit  that  we  are  far  worse 


off  than  other  countries,  and  that  our  consulting  engineers  are  con- 
fronted with  considerably  greater  difficulties  than  any  other  pro- 
fessional men. 

It  is  gratifying  that  our  various  institutions  are  strengthening 
themselves  by  broadening  the  basis  of  their  operations,  and  we  can 
only  hope  that,  as  time  goes  on,  their  work  will  be  sufficiently 
recognised  and  supported  by  the  industry  and  the  profession  to 
enable  them  to  establish  standards  on  a  larger  scale. 

So  far,  nearly  every  specification  a  manufacturer  or  contractor 
receives  is  different  from  anything  else  he  has  had  before,  and  whilst 
this  may  have  been  necessary  in  the  early  days,  it  seems  hardly 
necessary  to-day. 

As  technical  knowledge  and  experience  has  developed  during 
the  last  25  years,  so  has  the  standard  of  commercial  honour  and 
integrity,  and  I  do  not  think  it  either  right  or  necessary  that 
specifications  should  contain  anything  which  was  originally 
meant  to  prevent  dishonesty.  I  am  glad  to  say  that  a  large 
number  of  leading  consulting  engineers  have  already  adopted 
larger-minded  methods,  but  it  has,  as  yet,  by  no  means  become 
general  practice. 

To-day  the  weak  and  incompetent  have  been  weeded  out,  and 
there  are  two  kinds  of  manufacturers  left  in  the  running :  One, 
the  large  firms,  who  employ  the  best  designers,  constructors  and 
engineers  whom  money  can  procure,  and,  apart  from  their 
knowledge,  the  firms  are  nearly  all  companies  where  each 
employe  knows  that  only  good  work  will  hold  profit  and  credit 
to  his  concern.  The  personal  element  in  such  organisations  is 
suflficiently  strong  to  combat  any  attempt  at  shoddy  or  incorrect 
workmanship. 

The  other  kind  of  manufacturers  are  the  smaller  concerns  who 
have  specialised  in  their  particular  sphere,  and  they  could  not 
have  survived  if  they  had  not  brought  brain,  character,  and  the 
best  machinery  and  tools  into  their  respective  spheres,  and  to  them 
applies  the  same  as  I  have  just  said  about  the  large  organisations 
as  a  whole. 

Would  it  not  be  a  far  happier  state  of  affairs  if  the  consulting 
engineers,  instead  of  drawing  up  specifications,  each  of  which  is  a 
masterpiece  of  originality,  were  to  adopt  standards  where  standards 
are  in  existence ;  to  accept  standard  practice  where  standard 
practice  is  established  ;  and  to  ask  the  manufacturers  in  their 
specifications  to  put  forward  their  own  suggestions  ?  Their  work 
would  then  consist  of  going  through  all  the  various  manufacturers' 
recommendations  and  suggestions,  to  decide  which  is  the  best- 
designed  and  most  serviceable  plant,  and  then  arrive  at  a  decision 
which  is  the  best  for  his  client  to  have,  taking  into  account  at  the 
same  time  the  various  prices. 

This  is  already  done  by  some,  unfortunately  too  few,  and  it  is  a 
good  many  years  since  one  of  our  leading  consultants.  Sir 
Alexander  B.  Kennedy  voted  himself  an  adherent  to  this  policy. 
If  it  were  to  become  general  practice  it  would  encourage  manu- 
facturers to  establish,  where  patents,  &c.,  allow  it,  more  standards 
amongst  themselves,  and  the  natural  results  would  be  that  instead 
of  every  article,  or  every  machine,  that  goes  through  a  shop  being 
different,  they  would  be  more  alike  ;  manufacturers  could  produce 
in  larger  quantities,  which  in  itself  would  be  a  guarantee  of  better 
work,  deliveries  would  be  quicker,  and  the  cost  of  production 
would  be  reduced,  to  the  ultimate  benefit  of  the  consumer. 

As  regards  municipal  and  supply  company  engineers,  the  circum- 
stances are  in  many  cases  the  same  as  with  consulting  engineers. 
The  great  difference  lies  in  the  fact  that  this  class  of  engineer  has 
more  frequently  to  be  prepared  for  the  acceptance  of  the  lowest 
tender,  without  having  the  same  opportunity  as  the  consulting 
engineer  to  explain  the  difference  in  the  offers,  and  as  long  as 
municipalities  are  governed  as  they  are  at  present,  their  engineers 
will,  as  far  as  "detail"  is  concerned,  not  be  able  to  alter  the 
present  practice  in  this  respect.  In  his  case  it  must  also  be 
remembered  that  he  is  even  more  a  specialist  in  his  particular  work 
than  the  independent  consultant,  and  that  in  many  cases  he  has 
more  experience  of  what  is  actually  required  than  the  manu- 
facturer. 

There  seems  to  be  a  fashion  in  electrical  engineering  as  in  most 
other  things,  and  we  find  that  if  one  station  engineer  adopts  a  new 
scheme,  the  principle  will  in  quick  succession  be  adopted  by 
others  ;  nevertheless,  the  variety  of  opinions  expressed  in  the 
specifications  is  sometimes  astounding,  and  brings  for  the  manu- 
facturing side  of  our  industry  unnecessary  trouble  and  expense. 
Another  reason  why  the  municipal  engineer  must  go  into  more 
details  in  his  specifications  is  the  fact  that  he  is  governed  by 
standing  o'-ders,  and  the  specification  and  tender  ultimately  form 
part  of  the  sealed  contract. 

Another  important  point  which  refers  chiefly  to  central  station 
work  is  the  question  of  cross-tendering  between  manufacturers  of  the 
steam  and  electrical  side,  and  it  has  often  been  suggested  that  it 
would  be  far  better  if  the  specifications  for  combined  plant  were  to 
be  issued  separately  to  the  turbine  or  engine  builders,  and  to  the 
electrical  engineers.  It  is  not  suggested  that  two  contracts  should 
be  given  out,  but  that  two  separate  prices  should  be  received,  and 
that  the  engineer  should  choose  his  own  combination.  Quite 
recently  a  move  has  been  made  in  this  direction  by  a  number  of 
leading  manufacturers  of  engines  and  generators,  and  it  is  hoped 
that  the  principle  adopted  by  them  will  be  appreciated  and  sup- 
ported by  the  purchasing  and  specifying  engineers. 

Another  kind  of  specification  with  which  the  municipal  engineer 
is  frequently  called  upon  to  deal  is  with  regaid  to  installations  con- 
nected to  his  mains.  Once  regulations  of  this  kind  are  issued,  they 
should  be  strictly  enforced  ;  otherwise,  instead  of  being  a  boon, 
they  become  a  menance  and  a  danger  to  the  trade. 

Quite  a  number  of  corporations  specify  that  only  pure  Para 
rubber  must  be  used  in  their  flexibles,  and  I  should  like  any  member 
of  this  Institution,  whether  engaged  in  the  rubber  trade  or  not,   to 
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come  forward  and  say  that  he  can  in  every  case  decide,  after  the 
material  has  jfone  throupfh  certain  mechanical  processes,  whether 
the  rubber  is  pure  Para  or  not.  I  have  quite  recently  obtained  a 
delivery  of  pure  Para  strip  from  a  leading  manufacturer  in  this 
country.  I  submitted  it  to  a  leadinp  manufacturer  of  undoubted 
repute  abroad  ;  and  now  I  have  in  my  possession  both  a  si{(ned 
guarantee  from  the  supplier  that  the  material  is  pure  Para  rubber, 
and  a  signed  statement  from  the  other  manufacturer  that  it  is  not. 

If  we,  who  handle  thousands  of  pounds'  worth  of  such  material, 
and  the  manufacturers  who  make  it,  have ,  such  difficulty  in  dis- 
criminatinfr  as  to  what  is  pure  Para  and  what  is  not,  how  can  it  be 
expected  that  others  outside  the  trade  can  do  so  .' 

It  happens  very  frequently  that  articles  which  have  once  been 
passed,  because  they  have  a  certain  identification  mark,  continue  to 
be  passed,  although  in  the  meantime  the  supplier  (who  need  not 
be  a  manufacturer,  and  very  often  is  not)  has  changed  his  source  of 
supply.  Whilst  the  article  has  the  same  trade-mark  as  it  had  pre- 
viously, on  close  inspection  it  will  be  found  that  it  does  not  comply 
with  the  corporation  recjuirements,  but  has,  nevertheless,  been 
allowed  to  go  on  the  circuits  for  years. 

The  contract  should  clearly  state  whether  penalties,  or  rather  liqui- 
dated damages,  are  to  be  paid  in  case  of  non-completion  to  time  on 
the  whole  amount  of  the  contract,  or  only  on  the  non-completed 
part,  particularly  in  cases  where  the  non-completion  does  not 
prevent  the  purchaser  from  the  useful  enjoyment  of  the  other  part. 

The  Arbitration  Clause  should  be  most  explicit,  and  it  is,  in  my 
opinion,  undesirable  that  under  engineering  contracts  the  engineer 
acting  for  the  employer  should  be  the  sole  arbitrator.  The  Arbi- 
tration Act  of  1889  should  be  good  enough  for  anybody. 

The  contract  forin  should  be  most  explicit  regarding  the  much- 
disputed  item  of  extras,  especially  in  those  contracts  where  the 
engineer  has  power  to  vary  his  requirements  during  the  execution 
of  the  work.  It  should  also  provide  a  clause  as  regards  any  con- 
sequences which  might  arise  from  the  introduction  of  variation  in 
the  work  originally  called  for  in  the  specification. 

In  those  specifications  where  payment  can  only  be  obtained  under 
certificate  of  the  engineer,  the  contract  form  should  specifically 
stipulate  that  these  certificates  cannot  be  reasonably  withheld,  and 
•where  the  time  of  the  last  payment  is  determined  by  the  completion 
of  the  successful  tests  on  site,  or  by  the  time  the  purchaser  has 
started  to  work  the  plant,  the  contract  form  should  specifically 
mention  that  the  purchaser  has  no  right  to  delay  the  test  or  the 
putting  to  useful  work  of  the  plant.  It  should  furthermore  provide  a 
definite  time  for  payment  in  those  cases  where  delays  occur  through 
no  fault  of  either  of  the  contracting  parties.  I  suggest  the  general 
adoption  of  the  following  clause  which  appeared  in  the  specifica- 
tions issued  by  Mr.  C.  H.  Wordingham  when  he  was  in  consulting 
practice  : — "  The  engineer  undertakes  that  he  will  consider  all 
drawings  submitted  by  proposing  contractors  as  confidential,  and  that 
he  will  not  show  any  such  drawings  to  other  manufacturers, 
whether  they  are  tendering  for  this  specification  or  not." 


Discussion, 


Mk.  T.  L.  Miller  thought  the  paper  was  really  a  plea  for  the 
adoption  of  standards  of  manufactures  by  manufacturers,  but  it 
must  not  be  forgotten  that  electrical  engineering  was  a  progressive 
science,  and  what  might  be  standard  to-day,  became  out  of  date  next 
year.  The  British  Engineering  Standards  Committee  had  avoided, 
as  far  as  possible,  the  standardisation  of  manufactures.  It  was 
impossible  to  impose  one  standard  on  all  manufacturers  throughout 
the  country,  and  to  do  so  would  stop  progress  entirely.  It  had  been 
his  practice  for  a  good  many  years  to  state  in  the  specification  that 
contractors  should  state  the  standards  which  they  had  adopted  in 
their  own  practice.  So  long  as  those  standards  would  give  the 
specified  results,  that  was  all  that  was  required  ;  to  attempt  to 
specify  more  closely  would  only  add  expense.  He  agreed  with  Mr. 
Sells  that  consulting  engineers,  and  all  engineers  who  were  required 
to  specify  for  machines,  should  keep  in  close  touch  with  the 
works.  He  considered  that  a  consulting  engineer's  duty  was  not 
only  to  see  that  the  client  got  full  value  for  his  money,  but  also 
that  the  contractor  was  fairly  dealt  with.  His  own  method  had 
been  to  ask  for  a  very  considerable  number  of  details  of  the  plant 
by  means  of  schedules  to  be  filled  up  by  the  manufacturers.  With 
the  schedules  and  details  before  him,  it  was  possible  to  adjudicate 
on  the  tenders  received,  and  it  could  then  be  left  very  largely  to  the 
manufacturers  to  specify  their  own  standard  practice.  He  agreed 
that  an  engineer  should  not  be  the  sole  arbitrator  of  his  own 
specification,  as  it  was  very  unsatisfactory. 

Mb.  S.  L.  Peabce  said  with  regard  to  the  Standards  Committee, 
there  was  still  an  enormous  amount  of  work  to  be  done.  To  take 
only  two  instances,  he  might  refer  to  the  question  of  standardisa- 
tion of  overload  ratings  ;  at  the  present  time  the  position  seemed 
to  be  pretty  well  chaotic  up  and  down  the  country,  especially  since 
the  introduction  of  turbo-alternating  machinery.  Then  they  had 
the  other  question  of  measuring  temperature  rises.  On  these 
questions  alone  something  could  be  done  to  standardise  details 
of  very  great  importance  to  electrical  manufacturers.  Street 
lighting  was  rather  a  burning  question  at  the  present  time, 
and  he  was  not  without  hope  that  before  long  something  in 
the  nature  of  a  standard  specification  might  be  evolved  as  the  result 
of  the  joint  deliberation  of  all  parties  interested.  They  ought  to 
bear  in  mind  that  there  was  a  great  deal  of  difference  between  a 
specification  drafted  by  a  civil  engineer  and  a  specification  drafted 
by  an  electrical  or  mechanical  engineer.  It  was  well  known  that 
the  civil  engineer  was  responsible  not  only  for  the  general  scheme, 
but  also  down  to  the  very  smallest  details  ;  the  contractor  was  only 
responsible  for  the  actual  construction.  That  was  not  the  case  with 
an  electrical  or  mechanical  engineer  ;  he  did  not  design  the  plant 
or    the    details   of    the    machinery — this   should  be    left  to   the 


manufacturers.  With  regard  to  the  type  of  specification,  the  one 
which  he  thought  would  ultimately  (having  ret;ard  to  the  quertion  of 
standards  being  adopted)  be  finally  adopted  was  that  in  which 
the  engineer  would  protect  himself  and  specify  the  main 
outlines  of  the  work  which  ha^l  to  be  carried  oat  ;  he  would  in 
greatest  detail  npecify  the  performance  of  the  plant,  and  would  call 
from  the  contract'^jr  for  the  mf^t  important  details  socb  se  the 
question  of  overload  capacities  and  temperature  ri-ses,  and  so  forth  ; 
and  the  contractor  would  have  to  submit  with  his  tender  a  detailed 
specification  of  his  standard  practice,  accompanied  with  descriptive 
matter  and  with  complete  plans.  If  that  were  done  the  manu- 
facturer would  be  enabled  to  supply  standards,  or  at  any  rate, 
standard  parts,  where  his  ordinary  fitandards  would  be  eubject  to 
modifications  due  to  local  conditions.  The  specification  which  wa« 
simply  drafted  in  terms  of  results  alone  was  undoubtedly  vag^ue, 
and  would  lead  to  a  great  deal  of  trouble  in  interpretation.  He 
did  not  see  how  one  should  do  as  the  author  seemed  to  sug^'est,  viz., 
set  up  one  standard  for  an  engineer  who  was  not  working  for  a 
municipality,  and  another  for  the  municipal  engineer.  Cross 
tendering  was  a  matter  which  must  be  left  to  the  manufacturers 
themselves.  What  municipal  engineers  wanted  was  to  have  one 
man  responsible,  and  it  was  not  for  them  to  dovetail  together  the 
various  parts  of  a  main  contract  between  the  various  manufacturers. 
He  gathered  from  Mr.  Sells  that  he  did  not  believe  an  en^eer 
should  specify  any  particular  make  of  plant.  He  disagreed 
from  that  entirely.  Where  an  engineer  had  studied  his  own  con- 
ditions, and  came  to  the  conclusion  that  one  particular  type  of 
plant  would  best  meet  his  requirements,  he  was  quite  right  to 
specify  that  type  of  plant. 

Mb.  Bevis  said  that  unfortunately,  in  a  very  large  number  of 
instances  when  standards  were  arrived  at,  they  were  ignored  by  the 
majority  of  people  concerned.  What  was  wanted  was  not  so  much 
standards,  as  a  standard  authority.  He  was  quite  sure  that  if  they 
had  a  standard  authority  that  was  recognised  throughout  the  whole 
country,  they  would  attain  better  results,  and  manufacturers 
would  be  able  to  work  more  cheaply,  and  at  the  same  time  give 
better  value  for  the  money.  A  few  years  ago  Para  rubber  was  the 
standard  of  high-quality  rubber.  To-day  that  standard  was  not 
quite  up  to  the  plantation  rubber,  which  was  a  product  of  the 
original  Para.  It  was  only  the  cleverest  experts  in  the  rubber 
trade  that  could  tell  the  difference.  To  get  everybody  on  the  same 
level,  pure  rubber  should  be  called  for  and  not  "  Para.'  If  the 
best  quality  rubber  was  wanted,  then  "'cut  sheet"  should  be 
specified.  Where  a  specification  was  clear  and  well  drawn  up,  and 
stated  explicitly  the  results  required,  it  was  astonishing  how  close 
the  tenders  were  for  that  work. 

Me.  a.  B.  Anderson"  said  a  specification  must  be  just,  explicit, 
and  must  make  reasonable  allowance  for  that  commercial  rectitude 
to  which  Mr.  Sells  properly  referred.  To  get  the  best  work  was 
the  object  of  any  specification.  They  must  allow  for  and  cultivate 
good  faith,  without  which  neither  the  electrical  nor  any  other 
industry  would  prosper. 

Mr.  G.  Layton  said  that  something  should  be  done  immediately 
to  get  specifications  into  a  simple  standard  form,  and  so  get  rid  of  a 
mass  of  matter,  so  that  they  might  know  where  to  look  for  the 
vital  points.  If  the  salient  points  were  before  them,  a  tender 
could  readily  be  made,  but  where  they  were  buried,  they  were 
very  difficult  to  find,  aud  it  was  easy  to  overlook  them.  The  same 
remarks  applied  as  regarded  general  conditions.  A  schedule  was  one 
of  the  finest  forms  of  discriminating  between  the  values  of  various 
pieces  of  mechanism,  but  schedules  must  not  go  too  far,  and  he  had 
seen  schedules  going  into  the  merest  details.  Cross  tendering  was 
undoubtedly  a  very  serious  matter  at  the  present  day,  a  great  deal 
of  work  being  absolutely  thrown  away. 

Mr.  Eustace  Thomas  said  there  were  not  many  things  capable 
of  being  put  down  as  standards.  If  consulting  engineers  or  pur- 
chasers would  state  what  thtir  requirements  were,  and  also  state 
certain  things  considered  very  essential,  they  would  get  all  that 
could  be  expected.  It  was  the  manufacturers  who  had  to  get 
together,  and  not  the  engineers  who  first  drew  up  the  specific.  .- 
tions. 

Mb.  J.  Fbith  advised  consulting  engineers  to  be  careful  ir 
regard  to  what  they  put  on  the  outside  sheet  of  their  specification. 
It  was  no  good  putting  on  the  outside  that  it  was  a  100-kw. 
machine,  and  on  the  inside  that  it  was  a  r)00  KW.  That  specifica- 
tion might  get  into  the  hands  of  a  non-tech'-. ical  estimator,  and  he 
might  estimate  for  it  on  the  size  printed  on  the  outside  sheet.  It 
did  no  good  to  pretend  the  machine  was  smaller  than  it  actually 
was,  as  was  largely  done.  With  regard  to  specifying  results,  if  a 
dynamo  was  required  to  give  a  certain  output,  and  they  specified 
that  output,  together  with  speed,  efficiency  and  temperature  rise, 
had  they  not  done  enough  .' 

Mr.  W.  Cramp  said  the  consulting  engineer  was  justified  in  his 
existence  to  a  great  extent  by  the  manufacturers  themselves.  He 
had  with  him  a  tender  which  had  been  sent  in  to  a  specification  for 
an  ordinary  wiring  job.  It  started  with  the  usual  covering  letter, 
and  on  the  back  of  the  tender  were  given  certain  conditions  under 
which  the  job  was  quoted  for.  On  referring  to  these  conditions,  it 
would  be  found  that  most  of  them  contradicted  the  general  condi- 
tions of  the  specification.  In  spite  of  the  fact  that  rubber  cable 
was  specified,  3- core  lead-sheathed  was  offered.  On  the  main 
switchboard,  although  it  was  an  A.c.  system,  2  moving-coil  volt- 
meters were  offered,  and  2  volt-meter  switches  0-50  amps.  The 
consumption  of  the  lamps  was  given  as  12  watts  per  c.p.  It  was 
this  sort  of  thing  that  necessitated  the  employment  of  a  consulting 
engineer  to  protect  the  buyer. 

Mr.  F.  S.  Sells  said  in  reply  to  Mr.  Eustace  Thomas  that  what 
he  proposed  was  to  make  a  start  with  standardisation,  and  to  ask 
the  consulting  and  municipal  engineers  to  agree  to  assist  the 
manufacturers.     He  thought  he   had  been  misunderstood  a  good 
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deal  as  regarded  what  he  meant  by  standards.      What  he  meant 
was   that   each    manufacturer    should    have    his    own    or    some- 
body  elsos  standards.      That   would   still   mean  a  healthy   com- 
petition between   themselves.     He  did  not   see  how  the  industry 
oould   suffer   by   that.      It  was  not  absolutely  necessary  for  one 
manufacturer    to     make    everythingr.       Abroad    it    was    entirely 
dift'erent.     Replyirgr  to  Mr.  Miller,  the  author  said  he  did  not  say 
that  there  was  the  possibility  of  every  consultinjj  engineer  having 
the  same  idea  on  a  given  subject.     In  other  professions  there  was  a 
certain  standard  practice.     If  a  consultant  was  called  in  and  pre- 
scribed a  certain  thine,  in  the  electrical  industry,  he  did  not  insist 
on  its  being  done.     If  a  medical  man  was  called  in  and  his  advice 
was  not  followed  he  threw  up  the  case.      He  perfectly  agreed  with 
Mr.  Pearce  regarding  one's  own  standards,  and  that  of  course  could 
only  be  brought  about  by  having  authorities  in  the  profession,  which 
the  author  himself  was  asking  for,    but   those   authorities  would 
never  be  established  unless  they  were  supported  from  the  manufac- 
turers as  well  as  from  the  profession.     He  agreed  that  there  was 
nothing    in    the    standing    orders    which    bound    the    municipal 
engineers  to  accept  the  lowest  tender,  though  sometimes  consulting 
engineers  had  better  means  and  opportunities  of  convincing  their 
clients  that  the  lowest  tender  was  aot  always  the  best.     He  had 
found  that  the  municipal  engineer  had  not  the  same  opportunity  of 
explaining  the  differences  in  th--  tenders  to  his  committee.     If  the 
profession  continued  very  much  longer  to  take  excessive  advantage 
of  the  quarrelling  of  the  manufacturers,  in  a  few  years'  time  they 
would   be  very  sorry   for  it,   because  the  time  would  come  when 
manufacturers  would  be  forced  into  what  many  people  were  afraid 
of,  viz.,  a  combination,    that  would  force  prices  very  high.     He,  of 
course,  agreed  with  Mr.  Pearce  that  an  engineer  should  specify  the 
most  suitable  plant  for  his  requirements  ;   on  the  other  hand,  how- 
ever,   he   should   not   ask   for   tenders.     He   thought  that   for  a 
beginning  they  should  state  their  grievances,  and  hear  the  grievances 
of  the  other  side,  and  when  both  sides  had  discussed  the  matter  in 
an  Institution  like  theirs  they  would  get  some  tangible  results. 


NEW    PATENTS    APPLIED    FOB.    1912. 

(NOT    YET    PUBLISHED.) 

Oompiled  expressly  (or  this  journal  by  Messhs.  W.  P,  Tsompboh  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


4.715.  "  Electric  lamps  and  reflectors  therefor."  C.  H,  Krdgek  and  C,  W. 
CoLLiNSON.    February  26th. 

4.716.  "  Apparatus  for  providing  electric  light  on  motor  road  vehicles," 
T,  Clarkson  aiid  W.  J.  Mobison.    February  26tb, 

4,730.    "  Alkaline    electric    accumulators."     W.    N,    Stewabt.     February 

aeth. 

4,74.').  "  Screens  for  rendering  luminous  projections  thereon  visible  in  full 
ight."    New  Things,  Ltd.    (E.  O.  Zechmann,  Germany).    February  26th. 

4,762,  "  Production  of  high  frequency  electric  oscillations,"  W,  C,  M, 
Nicholson  and  F.  E,  E.  G.  Schreiber,    February  26th, 

4,773.     "  Telephones."     T.  W.  Tattersall,     February  26th,     (Complete.) 

4.780.  "  Negative  carbons  for  electric  searchlights."  Gebr.  Siemens 
AND   Co.    (Convention  date,   April   28th,    1911,    Germany.)     February   26th. 

Complete.)  '    ' 

4.781,  "  Revoluble  joint  or  swivel  coupling  for  electric  conductors."  M, 
Cronin.    February  26th, 

4,783.    "  Electric  incandescent  lamps,"    C.  F.  Stillman.    February  26th. 

4.791.  "  Apparatus  for  controlling  and  recording  the  consumption  of  elec- 
trical energy."    H.  GoTTscHALK,    Februa) y  26th.    (Complete.) 

4.792.  "  Electro-magnetically  operated  circuit-breakers,"  W,  Echroeder, 
February  26th,    (Complete.) 

4,820.    "  Safety  electric  lamp."    A.  Sadler.    February  26th, 

4,828.  "  Electric  incandescent  light  emitting  metalline  mantle  bodies," 
E,  M.  Bailey  and  H.  F.  McDowell.    February  27th. 

4,843.  "  Process  for  the  production  of  active  substances  for  lead  storage 
battery  plates  with  the  aid  of  material  obtained  in  the  form  of  thin  sheets." 
A.  Ricks.  (Convention  date,  June  13th,  1911,  Germany.)  February  27th. 
(Complete.) 

4,851,  "Electrically-heated  clothes  or  portions  of  cloi)hing."  A.  Pollak, 
(Convention  date,  March  17th,  1911,  Germany.)    February  27th,    (Complete.) 

4,885,  "Lightning  arresters."  K.  W.  G.  J.  Stoffels  and  J,  Bekkelbach 
van  der  Sprenkel.    February  27th.    (Complete.) 

4,887,  "  Wear-resisting  bodies  and  methods  of  manufacturing  the  same," 
British  Thomson-Houston  Co,,  Ltd,  (General  Electric  Co,,  United  States.) 
February  27th.    (Complete.) 

4,939.  "  Time-recording  device  applicable  for  use  with  telephones."  R.  W, 
Blades.    February  28th, 

4,975.  "  Suspenders  for  overhead  electric  cables."  C.E.Elder.  February 
28th,    (Complete.) 

4.983.  "  Telephone  exchange  systems."  P.  Jensen.  (Clement  International 
Engineering  Corporation,  United  States.)  (Divided  application  on  9,142,  1911, 
April  12th.)    February  28th.     (Complete.) 

4.984.  "Telephone  exchange  systems."  P.Jensen.  (Clement  International 
Engineering  Corporation,  United  States.)  (Divided  application  en  9,142,  19U, 
April  12th,)    February  28th,    (Complete.) 

4,991,    "  Electric  arc  lamps,"    G.  E.  Tate,    February  28th. 
4,995.     "  Electrically    operated  driving    systems."      Crompton  &  Co.,  Ltd., 
J,  C.  Macfarlane  and  H.  Buroe.    February  28th. 

5.026.  "  Tungsten  or  the  like  metal-filament  and  a  process  of  manufacturing 
same."    J.  Hdbers.     (Julius  Pintsch  Akt.-Ges.,  Germany).    February  28th. 

5.027.  "  Tungsten  or  the  like  metal-filament  and  a  process  of  manufacturing 
same."    J.  Hdbers.    (Julius  Pintsch  Akt.-Ges.,  Germany).    February  28th. 

5.028.  "  Drawn  metal-filament  and  a  process  of  manufacturing  same."  J. 
Hdbers.    (Julius  Pintsch  Akt.-Ges.,  Germany.)    February  28ih. 

5,035.  "  Intercommunication  telephone  systems."  H.  G.  White  and  I.  H. 
PAR.SONS.    February  29th. 

5.053.  "Insulators  for  telegraph,  telephone  and  other  electric  wires  and 
cables."    T.  Taylor.    February  29th.    (Complete.) 

5.054.  "  Insulators  for  telegraph,  telephone  and  other  electric  wires  and 
cables."    T.  Taylor.    February  ayth.    ^'^omplete.) 

5.055.  "Absorption  dynamo-meter."    8.  Griffin.    February  29th. 

6,071.  "Couplings  or  joints  for  electrical  cables  and  the  like,"  C.  J. 
Beaveb  and  E.  A,  Claremont.    February  29th,    (Complete.) 


5,083.    "  Electrical  conductors."    G.H.Wilson.    February  29th, 
5,081.    "  Bulb  for  electric  glow  lamps."    W.  K.  Partington.    February  29th, 
5,805,    "  Magnetic  treatment  of  hair."    W,  R,  Presland  and  W,  R,  Hkuwin, 
February  29th. 

5,129,  "  Electroliers,  gasoliers,  chandeliers,  lamp  brackets  and  other  gas, 
electric  or  candle-lamp  supports."    P.  Betegh,    February  29th, 

5,170.    "  Portable  electric  battery  lamps."    H.  F.  Joel.    March  Ist. 

5,206,  "  Covering  for  electric  cables,"  C,  J,  Beaver  and  E,  A,  Claremont, 
March  1st,    (Complete,) 

5,210,  "  Process  for  the  electro-deposition  of  nickel."  S.  0.  Cowper-Coles. 
March  1st. 

5,217.  "Mine  exploders,"  Sterling  Telephone  and  Electric  Co.,  Ltd, 
(Schaffler  &  Co.,  Austria.)    (Addition  to  12145/1911.)    March  Ist. 

5,221.  "  Telephone  or  other  electric  bell  extension."  C.  Rawson.  March 
1st. 

5,278,  "  Electric^  photographic  copying  machines,"  J.  B.  Halden.  March 
2nd. 

5,210,     "  Electric  switches,"     H.  W.  Cox.    March  2nd. 

5,r01.  "  Multiple  electric  arc  lamps."  Ges.  Fdr  Maschinen-und  Metall- 
Industkie  m  b.H.  (Convention  date,  March  2nd,  1911,  Germany.)  March  2nd. 
(Complete.) 

5,302.  "  Sparking  plugs."  H.  Zimmermann  and  R.  Slaby.  (Convention 
date,  March  lOth,  1911,  Germany,)    March  2nd,    (Complete.) 

5,322.  "Grouping  of  electrical  distributors  such  as  fuses  or  safety  devices 
for  controlling  branch  circuits."  Siemens  Schdckertwerke  G.m.b.H,  (Con- 
vention date,  March  3rd,  1911,  Germany.)    March  2nd,     (Complete.) 

5,336.  "  Leading  electric  or  other  power  into  revolving  structures." 
R.  H,  S,  Bacon  and  F,  W.  H,  Shepherd.     March  2nd, 

5,345,  "  Metal  vapour  alternating-current  rectifiers  and  similar  apparatus." 
Hartmann  and  Bradn  Akt.-Ges.  (Convention  date,  March  2nd,  1911, 
Germany.)    March  2nd,    (Complete,) 

5,352.  "  Automatic  block  system  for  preventing  collision  between  trains," 
A.  J,  lOABD,  (Convention  date,  March  29th,  1911,  France,)  March  2nd, 
(Complete.) 


PUBLISHED    SPECIFICATIONS, 

Copies  of  any  of  the  Specifications  in  the  following  list  maybe  obtained 
of  Messrs.  W.  P,  Thompson  &  Co,,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 

Automatic  Sectioning  Means  for  Limiting  Accidental  Interruptions  op 

Electric  Current  Supply  in  Central  Stations.    E.  Brandenburg.  21,001. 

October  8ih.     (October  8th,  1910.) 
Electric   Circuit   Controlling  Devices.     E.  M.  Hewlett.    23,734.    October 

2Hh.     (October  29th,  1910.) 
Apparatus  for  Actuating  and  Locking  Points  or  Switches  on  Railways, 

J.   P.   O'Donnell    and    British    Pneumatic    Railway    Signal    Co.     15,c;43. 

November  14th.     (Divided  application  on  No.  2,887  of  1911.    February  4ih.) 
Pole  Changers  for  Electric  Motors  for  use  in  connection  with  Electrical 

Systems  of  Operating  Railway  Points  and  the  like,     J.  P.  O'Donnell 

and    British    Pneumatic    Railway    Signal    Co.      25,314.     November  14th. 

(Divided  application  on  No.  2,887  of  1911.    February  4th.) 
Self-Regulating    Arc    Lamps.     Physikalisches   Laboratotium    Mechanisch- 

Technische    Werkstatte    Hans    Thoma    Ges.     27,817.     December    24th. 

(December  12th,  1910.) 
Miners'  Electric  Safety-Lamps.    F.  A,  Hailwood.    436.    January  7th, 
Apparatus  for  the  Manufacture  of  Electric  Resistances.    J.  A.  Hirst  and 

P.  F.  Brook.    2,926.    February  6th. 
Elevatcr  or  Hoist  for   Rise-and-Fall  Electric  Light  Fittings  and  the 

LIKE.    A.  J.  Ware.    3,165.    February  8th. 
Electric    Lighting    Systems   intended   more    particularly   for   Railway 

Carriages  and  similar  Vehicles.    Electric  and  Ordnance  Acceesories  Co., 

F.  H.  M.  Langley  and  H.  W.  Price.    3,238.    February  8th. 
Electrical  Influence  Machines.    Morris  &  Lister,  Ltd.,  D.  K.  Morris  and 

F.  A.  Watson.    3,701.    February  14th. 
Electrical   Apparatus   for   the    Manufacture   and    Welding   of    Metal 

Articles.    S,  Jevons.    3,838.    February  15th. 
Transmitter  for  Signalling  by  Electromagnetic  Waves.     F.  J.  Chambers. 

4,488.    February  22Dd. 
Telegraphic    Systems.     P.  Faiella.    4,S20.    February  27th.    (Febiuary  27th, 

1910.) 
Electric  Motor  Control.    British  Thomson-Houston  Co.    (General  Electric 

Co.)    5,620.    March  6th. 
Electric  Cut- Outs.    R.  Schweitzer  and  S.  Conrad.    6,443.    March  14th. 
Automatic   Regulating  Devices  for  Electric  Supply  Systems,    H.  Lake. 

(United  States  Light  and  Heating  Co.)    7,528.    March  2f.th. 
Electrically-Contf.olled  Valves.     A,  H,  Nicholson  and  A,  W,  Brooking. 

8,899.    April  10th. 
Electbomagnetio  Lifting  Appliances  used  with  Cranes,     Steel,  Peech  and 

Tozer,  Ltd.,  and  H.  E,  Bowen.    3,951.     April  Uth.    (Addition  to  No.  30,075 

of  1910.) 
Secondary  Galvanic  Batteries.    H.  P.  R.  L.  PorEcke  and  J.  A.  E.  Achenbach. 

9,944.    April  24th.     (April  27th,  1910.) 
Electrodes   for    Secondary   Galvanic   Cells.      H.  P.  R.  L.  Porscke    and 

J.  A.  E.  Achenbach.    9,945  and  9.946.    April  24th.     (May  9th,  1910  ) 
Electric  Switches.    W.  T.  Henley's  Telegraph  Works  Co.  and  E.  E.  Judge. 

10,747.    May  3rd. 
DynamoEl-.ctric    Machines.     F.  Newton.     10,758.    May  Srd.     (Addition  to 

No.  15,423  of  1^10.) 
Electric  Arc  Lamps  of  the  Open-Arc  Type.    F.  R,  Boardman,  R.  V.  Boaid- 

man  and  F.  Boardman.    11,872.    May  17th. 
Systems  of  Electric  Distribution.    British  Thomson-Houston  Co.  and  F.  P. 

Whitaker.     12,918.    May  29th. 

GE^ERATION      OP      ALTERNATING      ELECTRIC     CUBRENT.       E.    RoSCnberg.      1P,099. 

May  tlst. 
Magneto-Electrio  Lamp  Apparatus  for  Vehicles.    S.  Luy.    13,490.  June  3rd. 
Automatic  Switches  or  Cut-Outs  for  use  in  Ch/rging  Secondary  Batteries 

FRtM   Dynamo-Electric  Machines.     A.  H.  Midgley  and  C.  A.  Vanderveil. 

15,039.    June  271  h,    (Cognate  application,  No.  19,870  of  1911.) 
Recording  Counter  for  Telephonic  Conversations  and  similar  purposes. 

Association  des  Ouvriers  en  Instruments  de  Precision,    IF, 126,    Jnne  iSth, 

(July  1st,  1910.) 
Electromagnetic  Circuit-Breakers.    Compagnie  desCompteurs  Aron.  16,962. 

July  24th.    (July  27th,  1910.) 
Telephone  Cabinets.    0.  Sterkel.    17,4tl.    July  81st. 
Methods   of  and   Apparatus   for  Cooling   Electricvl  Machinery.     F.  G. 

Baum.    19,760.     September  5th.    (September  7th,  1910.) 
Electric  Incandescent  Lamps.    S.  Eu'er.    20,643.  •  September  18th. 
Electric  Switches.    H.  Lucas  and  0.  Lucas.    21,495.    September  29tb. 
Sparking-plug   fok    Internal-Combustion    Engines.     H.  E.  Mills.     21,616. 

September  30th. 
Protective    Devices    for    Electric    Lamps.     W.  E.  Perry  and  S.  Davies. 

29,781.    October  27lh. 
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ILLUSION    OF    TBE    MINIMUM 
WAGE. 


Now  that  the  Government  are  committed  to  the  principle 
of  a  minimum  wage  in  connection  with  one  of  the  most 
important  industries  of  this  country,  it  is  not  without  the 
bounds  of  probability  that  attempts  will  be  made  to  extend 
it  in  other  directions.  Appetite  in  these  matters  grows  with 
eating  ;  and  if  the  Proletariat  are  given  an  inch,  they  have 
a  well-known  propensity  for  taking  an  ell. 

One  cause  will  operate  to  induce  those  who  belong  to  other 
Trade  Unions  to  persuade  the  Government  to  decree  a 
minimum  for  the  benefit  of  their  members.  The  success  of 
nearly  every  undertaking  depends  upon  the  supply  of  cheap 
coal.  Dear  Qoal  means  increased  cost  of  production,  and 
increased  cost  of  living.  It  will,  therefore,  involve  a  demand 
for  higher  wages  ;  and  sooner  or  later  the  tidal  wave  recently 
set  in  motion  will  reach  that  great  section  of  the  com- 
munity which  makes  its  living  by  the  supply  of  electricity 
and  the  manufacture  of  electrical  machinery.  In  these  cir- 
cumstances it  is  not  unprofitable  to  examine  the  views  of 
some  of  the  older  economists  on  this  question  of  the  mini- 


mum wage. 


There  are  some  people  who  are  sufficiently  dense  to 
refuse  to  believe  that  a  universal  rise  in  wages  leaves  the 
community  no  richer  than  it  was  before.  A  simple  illustra- 
tion must  be  our  first  and  last  effort  to  reason  with  such  as 
these.  An  artisan  from  one  of  our  Colonies  was  boasting 
that  the  minimum  legal  wage  in  his  industry  was  f<s.  a  dav. 
He  was  pitying  the  lot  of  an  English  comrade  who  could 
earn  but  3s.  Gd.  at  the  same  trade.  The  following 
dialogue  was  then  heard  : — "  What  do  yon  pay  for  your 
cottage  in  New  Zealand  ?  "  "  15s.  a  week,"  was  the  reply. 
Upon  which  the  Englishman  remarked,  "  I  can  get  all  the 
house  I  want  for  5s.  "What  do  you  pay  for  boots  ?  "  "  Oh, 
I  can  get  a  decent  pair  for  30s."  When  the  Englishman 
realised  that  he  could  get  a  pair  of  boots  for  10s.,  he  began 
to  think  that  the  New  Zealander's  Ss.  a  day  left  him  not 
much  better  off  than  those  who  lived  on  a  pittance  in  the 
old  country. 

No  less  an  authority  than  John  Stuart  Mill,  writing  so 
long  ago  as  186 7,  discussed  the  theory  of  minimum  wage. 
He  said  :  "  A  plan  which  has  found  many  advocates  among 
the  leaders  of  the  operatives  is  th^t  councils  should  be 
~  formed,  which  in  England  have  been  called  local  boards  of 
trade,  in  France  *  conseils  de  priaf  hommes,'  and  other  names, 
consisting  of  delegates  from  the  workpeople  and  from  the 
employers,  who,  meeting  in  conference,  should  agree  upon  a 
rate  of  wages  and  promulgate  it  from  authority,  to  be 
binding  generally  on  employee  and  workmen  ;  the  ground 
of  decision  being,  not  the  state  of  the  labour  market,  but 
natural  equity  ;  to  provide  that  the  workmen  shall  have 
reasonable  wages,  and  the  capitalists  reasonable  profits." 

One  might  almost  suppose  that  Mr.  Asquith  had  ths  work 
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which  contains  this  passage  before  him  when  he  framed  his 
lii"st  proposals  for  the  settlement  of  the  Coal  Strike,  which 
have  since  been  embodied  in  the  Coal  Mines  Bill,  but  he 
omitted  the  element  of  compulsion  so  far  as  the  workmen 
were  concerned.  If  he  was,  in  fact,  guided  by  this  principle, 
it  is  a  pity  that  he  did  not  read  on,  in  order  to  understand 
the  views  of  the  greatest  political  economist  of  the  last 
century  upon  the  proposal  which  it  embodies.  Mr.  Mill  points 
out  that  the  rate  of  wages  which  results  from  competition 
distributes  the  whole  wages  fund  amongst  the  whole  labour- 
ing population  ;  and  that  if  law  or  opinion  succeeds  in 
fixing  wages  above  this  rate,  some  labourers  must  necessarily 
be  kept  out  of  employment.  As  it  is  not  the  intention  of 
the  philanthropists  that  these  should  starve,  they  must  be 
provided  for  by  a  forced  increase  of  the  wages  fund  ;  by  a 
compulsory  saving.  "  It  is  nothing,"  writes  Mr.  Mill  in 
memorable  words,  "  to  fix  a  minimum  wage,  unless  there  be 
a  provision  that  work,  or  wages  at  least,  be  found  for  all  who 
apply  for  it^."  He  goes  on  to  say  that  if  the  moral  influence 
of  opinion  does  not  induce  the  rich  to  spare  from  their  con- 
sumption enough  to  set  all  the  poor  to  work  at  "  reasonable 
wages,"  it  is  supposed  to  be  incumbent  on  the  State  to  lay 
on  taxes  for  the  purpose,  either  by  local  rates  or  votes  of 
public  money. 

Into  the  objections  which  he  advances  to  the  principle  of 
the  minimum  wage,  we  need  not  follow  Mr.  Mill  further 
than  to  say  this  :  He  points  out  that  it  involves  the  impo- 
sition of  a  burden  on  the  community,  which  can  only  be 
borne  by  increased  taxation.  In  effect  it  tends  to  encourage 
the  belief  that  everyone  has  a  right  to  be  supported  by  the 
State.  It  would  not  be  "  to  each  according  to  his  sacrifice," 
but  "  to  each  according  to  his  need." 

It  will  be  said,  of  course,  that  much  has  happened  since 
Mill  voiced  his  objection  to  the  minimum  wage  ;  but  it  is 
material  to  notice  that  he  objected  to  it  even  if  the  element 
of  compulsion  could  operate  against  men  as  well  as  masters. 
Although,  under  the  Bill  discussed  in  Parliament  this  week, 
there  is  no  compulsion  in  law,  it  is  manifest  that  there  will 
be  compulsion  on  the  employers  in  fact.  An  agreement  to 
work  for  less  than  minimum  wage  is  to  be  void  ;  but  the 
men  are  not  to  be  compelled  to  produce  at  least  a  minimum 
quantity  for  the  minimum  wage. 

Industries  like  that  with  which  this  journal  is  primarily 
concerned  may  not  appear  to  be  closely  affected  by  the 
establishment  of  a  minimum  wage  for  miners  ;  but  it  is  the 
admission  of  the  principle  which  is  so  dangerous,  and 
those  who  control  the  electrical  world  will  be  justified  in 
taking  any  steps  which  may  be  necessary  to  prevent  the 
spread  of  any  movement  in  the  direction  of  a  national  strike. 


THE   FRUITS    OF    THE    COAL   STRIKE. 


Weiting  at  a  time  when  the  strike  is  still  unsettled,  the 
framing  of  any  prophecy  must  be  dangerous  for  the  reason 
that  we  cannot  foretell  all  the  outcomes,  and  in  peering 
through  the  mists  of  confiict,  we  cannot  see  all  the  indications 
of  reef  or  shoal  which  in  clearer  times  warn  us  to  steer  m 
safe  courses.  The  immediate  prospects  are  bad  enough  in  all 
conscience,  but  matters  of  immediate  menace  are  better 
whispered  of  in  the  council  chamber  than  bawled  amid  the 
throng  of  the  idle  market  place,  where  the  frenzied  pestilences 
of  panic  may  take  birth. 


Matters  of  political  opportunism,  sometimes  misnamed 
statecraft,  are  of  necessity  precluded  from  the  columns  of  a 
technical  journal.  In  them,  however,  we  can  discuss 
immediate  and  remote  problems  which  will  confront  us 
when  the  strike  is  settled.  The  condition  of  the  elec- 
trical manufacturer  will  be  an  anxious  one.  Himself 
both  participant  in  and  sufferer  through  the  cut- 
throat policy  of  putting  in  low  tenders  in  times  of  poor 
demand  and  bad  trade,  the  present  year  had,  save  for  the 
labour  cloud,  opened  smoothly.  It  is  scarcely  an  exag- 
ration  to  say  that,  in  commercial  tendering,  the  com- 
petition had  become  rather  a  matter  of  delivery  than  of 
price.  Large  outputs  bad  made  his  works  load  factor 
satisfactory,  and  raised  hopes  in  many  cases  of  satisfactory 
dividends.  Activity  had  brought  with  it  certain  troubles  of 
its  own.  Porcelain,  copper,  and  iron  castings  were  hard  to 
get — in  some  cases  even  work  had  not  Ijeen  started  on  con- 
tracts until  the  expiration  of  the  contract  date,  for  lack  of 
raw  material  to  feed  the  machines.  Then  again,  there  had 
been  competition  for  suitable  labour,  for  in  some  areas  local 
supplies  had  been  exhausted.  Such  evils  of  good  trade 
were,  however,  endurable,  although  it  was  irksome  to  feel 
that  the  pestilential  "  ca'  canny  "  policy  was  often  preventing 
his  men  from  working  "  all  out "  and  making  hay  while  the 
sun  of  good  trade  was  shining. 

As  a  %hole,  the  engineering  industries  of  this  country 
have  not  been  so  full  of  work  since  the  boom  of  1873,  and 
we  have  to  realise  the  sorrowful  fact  that  the  coal  strike  has 
abruptly  arrested  this,  and  that  it  is  doubtful  whether  we  can 
pick  up  our  stride  again.  At  the  best,  some  months  must  elapse 
after  the  nominal  ending  of  the  strike  before  manufacturing 
conditions  become  normal  in  regard  to  securing  raw  material. 
Raw  material  in  hand  will  be  exhausted  by  those  firms  who 
are  still  able  to  raise  steam  from  their  reserves  of  coal,  or  can 
obtain  power  from  power  stations.  To  obtain  more  castings 
or  forgings  will  mean  waiting  until  the  iron  and  steel  indus- 
tries get  under  way  and  proceed  to  distribute  their  output 
among  those  keenly  competing  for  it.  The  electrical  manu- 
facturers of  this  country  will,  therefore,  be  well  deserving  of 
all  the  latitude  that  can  possibly  be  extended  to  them  by 
their  customers. 

Another  of  the  effects  of  the  strike  will  be  that  of  the 
greatest  incentive  to  economy  and  efficiency  that  can  be 
conceived.  For  one  thing,  it  will  have  done  more  to 
promote  thermal  efficiency  and  fuel  conservation  than  either 
the  Report  of  the  last  Royal  Commission  on  the  duration 
of  our  coal  fields  or  many  lectures  on  thermodynamics. 
Fuel  conservation  must  imply  not  only  plant  thermally 
efficient,  but  the  economical  utilisation  of  the  power  produced 
by  the  securing  of  the  best  load  factor.  The  colossally  extrava- 
gant domestic  grate  must  be  restricted  in  its  use  and  give 
place  to  electricity  and  gas  for  domestic  cooking  and  heating. 

Bulk  supply  and  sub-station  distribution  must  replace 
many  of  the  small  lighting  and  power  stations  with  bad  load 
factors.  No  strike  was  ever  designed  to  reduce  the  cost  of 
production  of  the  commodity  concerned,  so  that  both  the 
position  of  the  internal  -  combustion  engine  will  be 
strengthened,  and  in  the  getting  and  handling  of  coal 
labour-saving  machinery  must  to  an  increasing  degree  tend  to 
reduce  the  amount  of  labour  required.  We  commend  this  to 
the  consideration  of  those  responsible  for  the  present 
situation. 

Moreover,  idle  vehicle  mileage — which  is  only  another 
name  for  the  bad  load  factor  of  an  idle  ton-mileage — must 
be  largely  restricted  for  the  future.  The  travelling 
public  will  have  to  journey  in  better  loaded  trains  with 
less  elbow  room,  and  fewer  tramcars  will  run  during  the 
quieter  hours  of  the  day.  In  the  household  and  in  the 
factory,  in  the  power  station  and  on  the  railway,  the  general 
public  will  effect  economies  lessening  the  demand  for 
coal,  and  by  a  reduction  of  the  waste  of  fuel  for  purely 
competitive  purposes  tlie  community  will  perhaps  uncon- 
sciously, but  indubitably,  take  its  full  vengeance  on  those 
who  have  so  wantonly  held  it  to  ransom. 
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PEAT     FUEL.   • 


Just  in  the  nick  of  time,  by  a  mere  coincidence,  conies  Mr. 
Tomlinson's  tliird  dig  of  the  spurs  to  the  Irish  landlord,  the 
Irish  Crovernrnent,  or  the  cosmopolitan  capitah'st,  whomsoever 
of  them  is  most  likely  to  reap  the  benefit  of  his  action. 

Probably  he  will  have  to  sharpen  up  his  "spurrers" 
again  and  again,  before  the  right  people  will  listen  to 
him  ;  but  the  cause  is  so  good,  and  its  champion  so 
valiant,  that  we  hope  he  will  proclaim  his  gauntlet  thrown 
until  the  broad  truth  for  which  he  is  contending  is 
demonstrated  beyond  cavil. 

Mr.  Tomlinson's  scheme,  of  which  we  give  an  abstract 
elsewhere  in  this  issue,  requires  nothing  but  rough 
labour,  and  as  much  patience  as  the  builders  of  a  railway 
require  before  they  earn  interest  upon  their  outlay  ;  but  its 
very  virtues  are  its  bane.  Experience  has  shown  that 
capital  can  be  got  for  peat  schemes  with  the  glitter  of  elec- 
tricity and  machinery  about  them,  but  it  fights  shy  of  the 
fustian  of  mere  drainage. 

Naturally  enough,  now  that  we  are  so  accustomed  to  per- 
form all  manufacturing  processes  more  cheaply  by  machinery 
than  by  hand  labour,  it  is  difficult  to  realise  that  there  are 
yet  one  or  two  things  which  can  be  done  more  cheaply  by  a 
peasant  than  by  an  automatic  machine  ;  and  it  will  be  so 
difficult  to  persuade  the  non-technical  and  paying  public 
that  this  is  so,  unless  every  member  of  it  is  taken  to  see  a 
bog  for  himself,  that  a  good  case  might  be  made  for  an 
educational  experiment  by  the  Government.  We  dislike 
resort  on  all  occasions  to  the  Htate,  for  we  are  sure  that  in- 
dividual enterprise  is  productive  invariably  of  better  results, 
but  the  Irish  people  have  been  State-fed  to  such  an  extent 
that  the  backbone  is  nearly  dissolved  out  of  them,  and 
whenever  anyone  wants  to  do  anything,  be  it 
keeping  a  few  hens  or  building  a  railway,  the  aid 
of  the  State  is  invoked  immediately  with  prayer  and 
blasphemy  ;  so  that  nothing  will  be  done  in  the  bogs, 
except  sink  shareholders'  money  at  fairly  regular  intervals, 
until  the  State  demonstrates,  regardless  of  expense  in  the 
usual  way,  that  a  bog  can  be  drained  in  blocks  and  sections 
a  la  Tomlinson  at  such  a  cost  that  the  cutting  and  trans- 
porting to  the  producers  will  not  take  the  price  beyond  4s. 
per  ton  of  chemically  dry  (anhydrous)  peat. 

The  Irish  Board  of  Works  is  well  suited  for  carrying 
through  such  an  experiment.  Its  engineers  are  supposed  to 
know  a  great  deal  about  the  drainage  of  large  water-logged 
areas  ;  they  have  at  hand  the  records  of  various  Commissions 
which  investigated  such  matters  during  the  nineteenth 
century  ;  and,  above  all,  they  have  the  time  to  be  patient. 

The  risk  to  the  nation  (let  us  not  talk  any  more  about  the 
State)  of  loss  by  the  experiment  would  be  ridiculously  small 
when  compared  to  the  ultimate  benefits  of  success.  Listen 
to  Mr.  Tomlinson  : — Say  a  bog  has  an  area  of  1,000  acres 
and  an  average  depth  of  20  ft.  If  a  purchaser  can  be  found, 
the  value  at  present  prices  will  be  £2,000  to  £o,000.  The 
bog  contains  1,800,000  anhydrous  tons  of  fuel.  What  is  the 
bog  worth  to  the  owner  ? 


Royalties  at  3d.  per  ton    ... 
Value  of  reclaimed  land,  say 

„       „  fuel,  say 

Net  value  of  sulphate 


£22,500 

10,000 

180,000 

330,000 


£542,500 
Ilalf-a-million  for  the  sporting  owner  who  never  thought 
of  reclaiming  anything  from  the  bog  except  a  few  grouse,  for 
which  he  pays  about  £1  a  head.  Our  Socialists  would  look 
after  him,  and  the  nation  would  wake  up  gradually  to  the 
fact  that  there  are  8,000  more  of  those  1,000-acre  lots  in 
Ireland,  which  Mr.  Tomlinson  estimates  to  be  worth  about 
twelve  hundred  million  pounds.  The  Irish  Parliament  could 
get  some  grand  taxes  out  of  that ! 

In  other  words,  Ireland  can  lay  her  hand  on  over  eight 
hundred  million  H.P.-years,  and  all  the  artificial  manure  she 
will  want  for  growing  anything  she  likes  on  the  reclaimed 
land,  without  going  beyond  her  own  shores  for  it. 


Remember,  now,  that  these  fairy  figures  are  good  "  if  peat 
with  '>0  per  cent,  of  water  can  be  got  slanding  on  the  hoy  for 
2s,  j)er  anhydrous  ton  : "  Mr.  Tomlinson  is  under  no  delusions 
upon  that  point,  and  we  must  have  a  determining  trial  upon 
a  large  scale  before  we  can  be  sure  that  magic  will  be 
wrought  on  the  land. 

This  is  the  third  pajjer  by  the  same  author,  and  it  i« 
interesting  to  notice  that,  while  the  second  was  a  recantation 
of  the  first,  this  third  paper,  written  after  three  years,  which 
might  have  been  occupied  as  before  in  changing  his  mind, 
is  a  repetition  in  stronger  form  of  Mr.  Tomlinson's  second 
thought.  What  wa.s  done  in  Holland  in  the  17th  century,  and 
what  those  very  Dutch  offered  to  do  for  Ireland  in  1700,  can 
be  done  in  the  20th  century  by  Irish  labour  and  by  Irish 
brains  unless  the  race  has  degenerated  sadly.  Politically, 
economically,  and  in  the  interests  of  the  electrical  industry, 
the  burnt  offering  of  0,000  square  miles  of  black  peat  would 
be  magnificent.  With  the  effect  upon  the  soul  of  the  country 
an  electrical  journal  has  no  call  to  deal. 


We  publish  elsewhere  in  this  issue  an 
Artistic  (?)  article  on  recent  practice  in  American 
Standards  designs  for  street  lamp  columns,  by  an 
esteemed  contributor,  to  show  onr  readers 
the  lines  along  which  our  trans-Atlantic  friends  are 
advancing.  But  we  must  confess  that  we  are  wholly 
unable  to  share  the  author's  enthusiasm  for  the  beauty  of 
these  designs,  some  of  which,  in  fact,  we  should  not  hesitate 
to  call  atrocious — for  example,  figs.  7  and  10  on  p.  480. 
Apart  from  the  design  of  the  columns,  there  is  a  monotony 
about  the  spherical  globes,  turned  upwards  towards  the 
heavens,  or  drooping  from  their  stiff  supports,  which  to  us 
is  most  unpleasing.  There  is  not  one  of  these  designs  that 
commends  itself  to  us  as  suitable  for  lighting  streets — from 
the  aesthetic  point  of  view.  Chamn  a  son  goiit :  we  do  not 
pose  as  arbiters  of  beauty,  and  others,  like  our  conffibutor, 
may  hold  opposite  opinions  on  this  score,  but  on  other 
grounds  we  may  be  bolder,  and  say  that  several  of  the 
designs  illustrated  are  highly  inefficient  for  street  lighting. 
By  using  a  sufficient  number  of  the  columns  and  expending 
sufficient  energy  on  them,  no  doubt  a  brilliant  eft'ect  can  be 
secured  ;  but  where  severe  competition  has  to  be  met,  and 
the  streets  must  be  adequately  lighted  at  the  minimum  cost 
— the  conditions  which  obtain  in  this  country — hardly 
any  of  the  designs  shown  can  be  seriously  considered. 


the  Domestic 
Menage. 


.       .  Almost    suddenly    we    find    ourselves 

fho  nni^olfin  iiiinnersed  in  a  campaign  designed  to  bring 
about  the  more  extended  use  of  elec- 
tricity in  the  household.  Last  week  we 
drew  attention  to  the  investigation  which  has  been  set  on 
foot  by  the  I.E.E.  to  determine  why  the  benefits  of  elec- 
tricity have  not  been  more  fully  realised  ly  the  consumer : 
this  week  we  are  able  to  describe  the  completely  successful 
electric  kitchen  which  is  operating  on  a  large  commercial 
scale  in  Marylebone :  and  to-morrow,  with  the  opening  of 
the  Smoke  Aliatement  Exhibition,  a  vigorous  propa- 
ganda will  be  set  on  foot,  for,  as  will  be  seen 
from  the  list  of  electrical  exhibitors  elsewhere  in  this  issue,  a 
determined  effort  is  to  be  made  to  bring  home  t<^  the  house- 
holder a  knowledge  of  what  can  be  done — and  done  best — 
with  electricity.  ^loreover.  we  understand  that  an  "At 
Home "  will  be  given  by  the  President  of  the  Insti- 
tution of  Electrical  Engineers  at  the  Exhibition,  and  the 
admirable  object  lesson  of  an  electrical  restaurant  in  full 
swing — which  was  so  earnestly  wished  for  at  Olympia — is 
bound  to  create  a  deep  impression.  The  fact  that  some  of 
the  oldest  firms  engaged  in  the  manufacture  of  steam  and 
gas  cooking  apparatus  have  now  begun  to  make  electrical 
cooking  apparatus  clearly  shows  that  its  possibilities  are 
being  realised,  and  we  ho\)o  to  see  a  notable  development  in 
this  branch  of  the  industry  in  the  early  future. 
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THE    SUCCESSES    AND    FAILURES    OP 
PROFIT-SHARING     AND     CO-PARTNERSHIP. 

By  frank  BROADBENT,  M.I.E.E. 


DuRiN(?  the  minere'  strike,  considerable  prominence  has 
been  given  both  in  the  pnblic  Press  and  in  I'arUament  to 
the  principles  of  co-partnership  and  profit-sharing,  a  large 
and  increasing  number  of  people  being  of  opinion  that,  in 
some  form  or  other,  the  co-partnership  of  labour  and  capital 
forms  the  solution,  and  the  only  solution,  of  the  problem  of 
industrial  unrest.  A  petition  signed  by  over  240  members 
of  Parliament  has  just  been  presented  to  the  Prime  Minister 
asking  for  the  appointment  of  a  Royal  Commission  to  inquire 
how  far  the  principles  of  co-partnership  could  be  applied  to 
the  industries  of  this  country.  An  analysis  of  the  signatures 
shows  that  the  petition  was  signed  by  157  Unionists, 
72  Liberals,  and  only  tiro  Labour  Members,  viz.,  Mr.  Crooks 
and  Mr.  Wardle.  There  is  a  widespread  impression  that  the 
working  classes  hanker  after  the  supposed  huge  profits  made  by 
capitalists,  and  it  might,  therefore,  be  thought  that  profit- 
sharing  proposals  would  be  welcomed  by  them  :  but  those  who 
have  noted  the  attitude  of  the  accredited  Labour  leaders, 
more  particularly  of  those  members  of  Parliament  who  are 
identified  with  Trade  Unionism,  cannot  fail  to  have  come  to 
the  conclusion  that  these  men  are  bitterly  opposed  to  profit- 
sharing  in  any  and  every  form.  One  has  but  to  turn  to  the 
records  of  the  speeches  made  by  these  members  at  the  time 
when  Sir  Christopher  Furness  (as  he  then  was)  propounded 
his  system  of  co-partnery,  to  appreciate  the  fact  that  co- 
partnership has  very  little  chance  of  success  so  long  as  the 
present  leaders  of  Trade  Unionist  opinion  retain  their 
influence  over  organised  labour. 

The  reason  for  this  attitude  is  not  far  to  seek  :  It  is  in 
the  fear  that  the  popularising  of  co-partnership  would 
eventually  destroy  Trade  Unionism.  That  it  might  do  so 
is  quite  possible,  if  we  regard  Trade  Unionism  merely  as  a 
fighting  organisation,  which  appears  now  to  be  its  chief 
function  ;  for  in  a  true  co-partnership  business  there  would 
not  be,  as  at  present,  the  two  opposing  armies  of  capital  and 
labour,  and  the  only  fighting  that  could  take  place  would  be 
due  to  mutiny  among  the  cc-partners.  On  the  other  hand, 
as  showing  that  there  is  nothing  inherently  antagonistic  in 
the  principles  of  co-partnership  and  Trade  Unionism,  is  the 
fact  that  most  of  the  members  of  the  workmen's  co-partner- 
ship societies  are  Trade  Unionists. 

According  to  a  recent  Government  return,  there  were  in  the 
year  1908  some  303  industrial  and  provident  societies  engaged 
in  production  and  distribution  in  the  United  Kingdom.  The 
number  of  members  among  whom  the  profits  were  shared  was 
about  31,000,  and  the  addition  to  wages  was  about  Is.  in  the 
£,  or,  say,  5  per  cent.  The  number  of  workmen's  co-partner- 
ship productive  societies  is  about  110,  embracing  the  follow- 
ing trades  : — Textile,  19  ;  agricultural,  17  ;  boots  and 
leather,  17  :  metal  trades,  11  ;  building  and  wood,  15  ;  and 
printing,  15. 

In  the  year  1910  the  capital  employed  in  these  societies 
was  about  2  millions,  the  trade  or  turnover  about  4|  millions, 
and  the  profits  (including  interest  on  shares,  but  not  on 
loans)  was  about  £220,000.  These  amounts  are  "^ery  small 
in  comparison  with  those  for  co-operative  production  as  a 
whole,  and  are  almost  insignificant  when  compared  with 
those  for  the  whole  of  the  manufacturing  industry  of  the 
country.  They  serve  to  show,  however,  that  the  workers 
possess  the  ability  of  directing  businesses  of  various  kinds 
successfully.  The  conditions  under  which  these  workshops 
are  conducted  is  worthy  of  mention,  and  it  must  be  admitted 
that  the  standard  set  up  is  not  inferior  to  those  obtaining  m 
the  best-conducted  company-owned  works,  and  vastly  superior 
to  many.  There  are  no  hard  and  fast  regulations  laid  down 
by  any  association  for  the  purpose  of  defining  the  conditions 
of  work  in  the  co-partnership  workshops,  but  the  following 
conclusions  have  been  arrived  at  as  the  result  of  inquiries 
made  by  the  journal  Co- Partnership,  replies  having  been 
given  by  23  societies  in  the  boot  and  shoe,  printing,  and 
textile  trades. 

These  conclusions  are  that  (1)  the  hours  worked  are  lower 
in  co-partnership  workshops  than   in  others  in   the    same 


trades  and  distri^s  ;  (2)  That  the  wages  are  higher  ;  (3) 
That  women  being  shareholders  gives  them  an  opportunity 
of  voicing  matters  affecting  the  welfare  of  women  workers  ; 
(4)  That  regularity  of  work  seems  more  assured  ;  and  (5) 
married  women's  labour  is  minimised  to  a  degree  that  is  un- 
known elsewhere,  and  is,  in  fact,  practically  prohibited. 

In  view  of  these  facts,  the  antagonistic  attitude  of  Trade 
Unionist  leaders  to  all  forms  of  profit-sharing  seems  hardly 
justifiable.  The  attitude  is,  no  doubt,  due  in  part  to  the 
suspicion  that  any  co-partnership  proposals  emanating  from 
the  employers'  side  are  a  preliminary  step  to  a  general  scheme 
to  reduce  the  rate  of  wages.  It  may  also  be  due  to  the 
knowledge  that  the  employers'  profits  form  but  a  small 
percentage  on  the  amounts  paid  in  wages,  and  that  profit- 
sharing  would  not  result  in  any  considerable  increase  in  the 
workmen's  weekly  earnings.  That  this  is  the  case  is  evident 
from  the  results  given  above  in  connection  with  the  existing 
co-partnership  productive  societies,  where  it  was  shown  that 
the  total  profits  over  and  above  wages  were  only  about  5  per 
cent.,  of  which  only  about  one-eighth  was  available  for  dis- 
tribution as  dividend  to  labour  after  paying  interest  on  shares. 
It  is  obvious  that,  if  the  workers  had  voted  themselves  an 
increase  in  wages  of,  say.  Is.  in  the  £,  there  would  have  been 
no  available  surplus  to  pay  either  interest  on  shares  or  dividend 
to  labour.  It  is  equally  obvious  that  wages  must  be  paid 
either  out  of  profits  or  capital,  so  that  every  successful 
business  concern  is  essentially  a  profit-sharing  business, 
although  wages  are  not  generally  recognised  as  a  share  of  tjie 
profits. 

Profit-sharing  schemes  in  which  the  workers  share  in  the 
available  profits  after  wages  and  other  charges  have  been 
paid,  are  not  necessarily  co-partnership  systems.  There  are, 
in  fact,  a  considerable  number  of  profit-sharing  systems  in 
operation  in  this  country,  but  apart  from  the  gas-making 
industry  there  are  few,  if  any,  examples  of  co-partnership 
arrangements  between  capital  and  labour. 

The  attempts  to  establish  either  profit-sharing  or  co- 
partnership systems  of  production  in  the  engineering  and 
iron  industries  have  not  been,  on  the  whole,  very  successful, 
the  following  representing  the  principal  attempts  : — 

Fox,  Head  &  Co.,  of  Middlesbro,  in   1866  introduced  a 
system  in  which  the  workers  received  half  the  profits  over 
10  per  cent.      This  system  was  abandoned  in  1874.     In  the 
year  1867  John  &  Henry  Gwynne,  of  Hammersmith,  gave 
the  men  a  bonus  equal  to  10  per  cent,  on  the  profits.     This 
was  abandoned  after  a  three  years'  trial.       In  this  case  the 
men  had  to  be  non-society  men,  a  condition  which  may  have 
contributed  to  the  failure.   J.  Gimson,  engineer,  of  Leicester, 
introduced  in   1872  a  system  similar  to  that  of  Fox,  Head 
and  Co.,  but  this  was  discontinued  in  1879,  when  the  profits 
fell  below  the  minimum.      In  1878  Sir  Joseph  Whitworth 
agreed  to  receive  deposits  from  his  employes  and  to  pay  them 
the  same  rate  of  interest  as  he  received  on  his  own  capital. 
This   system  is  still  continued  by  the  present  company,  Sir 
W.    G.   Armstrong,   Whitworth  &  Co.,  Ltd.,  the  workmen 
having  upwards  of  £250,000  invested  in  the  works.     W.  B. 
Massey  &  Co.,  of  Openshaw,  established  in  1881  a  system  of 
profit-sharing  by  cash  bonus,  and  in  the  year  1883  Tangyes, 
Ltd.,  of  Birmingham,  issued  £50  bonds  to  their  regular  work- 
men, these  bonds  bearing  interest  at  the  same  rate  as  the  divi- 
dend paid  to  the  shareholders.    Six  years  later  the  practice  was 
altered  to  that  of  paying  a  fixed  rate  of  interest  of  5  per 
cent.     It  is  to  be  observed  that  the  workmen  did  not  sub- 
scribe   to    these    bonds,    which  were  current  for  one  year 
only,  and  were  renewed  if  the  workman  continued  in  the 
firm's  employ,  but  were  forfeited  on  leaving.     In  1887  Ross 
and  Duncan,  of  Govan,  established  a  system  by  which  a 
share  of  the  profits  was  distributed  either  as  a  cash  bonus  or  as 
a  contribution  to  a  provident  fund,  according  to  the  votes 
of  the  majority  of  the  employes.     In  1890  the  Thames  Iron- 
works offered  to  share  equally  with  the  men  any  surplus 
profits  over  10  per  cent.,  but  the  scheme  was  rejected  by  the 
men  after  discussing  it  for  three  months.     In  the  same  year 
Willans  &  Robinson  issued  a  limited  amount  of  debenture 
stock  to  workmen,  and  Browett,  I  indley  &  Co.  offered  to 
divide  with  the  men  one-fourth  of  the  surplus  profits,  but 
the  scheme  was  abandoned  after  one  year's  trial.     Another 
abandoned  scheme  is  that  of  Dobson  &  Barlow,  of  Bolton, 
who  in  1891  established  a  system  of  paying  a  cash  bonus  to 
employes,  but  discontinued  it  in  1906, 


Vol.  70.  No.  1.791,  mabou  22, 1912,]     THE    ELECTRICAL    BEVEEW. 


453 


Among  electrical  manufacturing  companies  who  have 
attempted  profit-sharing,  or  given  the  workers  a  financial 
interest  in  the  business,  are  Crompton  (t  Co.,  who  in  1891 
offered  for  subscription  a  number  of  £5  certificates,  none  of 
which  were  taken  up  by  the  workmen  ;  and  tbe  Brush  Co., 
who  iu  1893  set  aside  10  per  cent,  of  the  dividend  to  be 
divided,  half  as  cash  and  half  as  savings  bank  deposit,  between 
such  employes  as  "  may  be  nominated  as  participants." 

Robert  Mushet  &  Co.,  of  Bonnington  Ironworks,  tried  a 
system  of  profit-sharing  in  1892,  but  abandoned  it  as  "not 
producing  good  results."  These,  with  a  feu  other  cash 
bonus  systems,  are  the  principal  recorded  attempts  at  profit- 
sharing  in  the  engineering  trades.  Similar  systems  have 
been  tried  and  failed  in  connection  with  collieries ;  and 
the  Furness  scheme,  as  applied  to  shipbuilding,  is  one  of 
the  most  recent  attempts  at  profit-sharing,  which,  as  is  well- 
known,  was  abandoned  after  one  years'  trial,  on  the  vote  of 
the  men,  although  the  system  d'd  all  that  was  claimed  for  it. 
This  system,  it  will  be  remembered,  aimed  at  being  more 
than  a  profit-sharing  system,  the  intention  being  to  develop 
it  into  a  real  co-partnership  business. 

That  the  principles  of  co-partnership  can  be  successfully 
applied  to  the  competitive  branches  of  the  iron  industries  L* 
proved  by  the  remarkable  success  of  the  system  in  vogue  at 
the  Guise  Ironfoundry,  where  after  an  unbroken  record  of 
'60  years  of  co-partnership  the  entire  capital,  about  £200,000, 
is  now  owned  by  the  workers  who  have  received  as  profits 
over  £277,000,  in  addition  to  their  ordinary  wages.  The 
whole  town  is  conducted  on  co-operative  principles, 
practically  everything  being  owned  in  common.  Possibly, 
however,  there  is  something  in  the  French  temperament 
which  may  account  for  this  remarkable  success,  as  a  somewhat 
similar  success  was  achieved  in  the  business  of  Maison  Leclaire. 

In  this  country  the  greatest  successes  in  co-partnership  are 
connected  with  the  gas-making  industry,  which  is  a  non- 
competitive branch  of  manufacture.  The  Livesey  scheme 
adopted  by  the  South  Metropolitan  Gas  Co.  21  years  ago 
set  an  example  which  has  been  followed  since  by  31  gas 
companies  in  this  country,  representing  a  paid-up  capital  of 
over  £47,000,000,  out  of  a  total  of  £86,500,000  for  the 
whole  of  the  gas  companies  in  the  United  Kingdom.  The 
employes  now  hold  nearly  £600,000  in  the  stock  of  the 
various  companies,  £88,000  being  divided  among  them  last 
year,  about  half  this  amount  being  represented  by  the  South 
Metropolitan  Gas  Co. 

Co-partnership  is  very  much  in  the  air  just  now,  and 
whilst  there  are  obvious  difiiculties  in  applying  the  prin- 
ciples fully  in  a  competitive  industry  like  electrical  manu- 
facturing, there  is  less  difficulty  as  regards  electrical 
generation  and  distribution,  which,  like  the  gas  industry,  is 
largely  non-competitive.  A  considerable  amount  of  literature 
has  been  published  on  the  subject  by  the  Labour  Co- 
partnership Association,  and  this  will  repay  the  study  of  those 
interested  in  the  question. 


PROPOSED    ELECTRIFICATION    OF    THE 
CHILIAN    STATE    RAILWAYS. 


[from  a  correspondent  at  SANTIAGO  DE  CHILE.] 

After  considerable  study,  the  Chilian  Government  decided 
in  May,  1910,  to  electrify  the  first  section  of  the  railway 
down  the  Central  Valley,  from  Valparaiso  to  Puerto  Montt. 
This  section  of  the  Central  line  runs  from  Valparaiso  to 
Santiago,  a  distance  of  187  km.,  through  mountainous 
country,  to  a  height  of  519  m.  above  the  sea  level.  At 
present  there  is  only  a  single  line,  over  which  the  traffic  is 
enormous,  and  as  the  cost  of  building  a  double  track  would 
be  very  great,  the  main  object  of  the  proposed  scheme  was 
to  increase  the  carrying  power  of  the  line. 

The  Committee  appointed  to  study  the  matter,  however, 
reported  that  there  would  be  an  enormous  annual  saving  in 
the  cost  of  working,  as  the  consumption  of  coal  over  the 
most  difficult  part  of  the  track,  that  from  Llai-Llai  to  Tiltil 
(Tabon),  where  the  gradient  is  between  2  and  3  per  cent.,  is 
very  high.  On  this  gradient  the  road  rises,  in  a  distance 
of  20  km.,  from  390  metres  to  890  metres,  on  the  Valparaiso 


side,  and  on  the  Santiago  side  from  590  to  89o  metres. 
From  Tiltil  to  Santiago  the  road  falls  71  metres  in  50  km. 
to  Santiago. 

In  accordance  with  the  Committee's  proposals,  the 
Government  asked  for  public  estimates,  in  the  JJiario  Oficial, 
dated  May  27th,  1910,  in  which  the  conditions  were 
published,  the  estimates  to  be  opened  on  June  15th  following. 
Estimates  were  sent  in  by  the  "Westinghonse  Co.,  backed  by 
Messrs.  Giros  <k  Loncheur,  French  capitalists ;  and  by 
Siemens-Schuckert,  backed  by  the  Deutsche  Bank. 

During  the  study  of  these  estimates  the  Chilian  Minister 
in  London  called  the  attention  of  the  Government  to  the 
discussion  going  on  in  Europe  with  regard  to  the  merits  of 
the  single-phase  and  three-phase  systems,  the  result  being 
that  no  decision  was  arrived  at,  as  the  proposing  firms 
suggested  dififerent  systems  of  working.  It  was,  besides, 
pointed  out  to  the  Government  that  l^etween  May  27th  and 
June  15th  there  was  not  time  allowed  for  the  matter  to  be 
studied  in  Europe  by  other  firms,  competent  and  prepared 
to  estimate  for  the  undertaking. 

It  was  also  well-known  that  the  two  firms  who  presented 
estimates  had  had  their  engineers  on  the  spot  for  months 
studying  the  matter,  and  that  the  period  of  20  days  was 
deliberately  suggested  by  them,  in  order  to  prevent  other 
firms  coming  in,  they  being  prepared  to  divide  the  undertaking 
between  them. 

The  Committee  itself  is  divided  on  the  question  of  the 
single  and  three-phase  systems,  and  places  great  importance 
on  some  articles  recently  published  in  the  Times,  translations 
of  which  have  been  forwarded  to  the  Government  by  the 
Minister  in  London  (Mr.  Agustin  Edwards).  The  matter 
has  recently  been  given  serious  attention,  and  there  is  no 
doubt  it  will  shortly  be  settled. 

The  Diario  Uicstrado  of  February  14th  states  that  the 
Minister  of  Public  Works  has  decided  to  ask  for  new 
estimates,  and  to  give  sufficient  time  for  contractors  abroad 
to  study  the  project,  with  which  object  the  bases  will,  no 
doubt,  be  published  in  London,  Paris,  Xew  York,  and 
Berlin,  A  certain  advantage  will,  no  doubt,  be  gained  by 
those  firms  who  already  have  their  engineers  in  the  country  ; 
amongst  them,  we  understand,  is  one  American  firm. 

The  Chilian  Government,  however,  has  such  confidence  in 
English  undertakings  that  every  facility  would  be  given  to 
representatives  of  English  firms  who  would  promptly  take  up 
the  study  of  the  undertaking,  with  the  object  of  sending  in 
an  estimate. 

The  particulars  necessary  to  a  preliminary  study  of  the 
subject  would  no  doubt  be  found  at  the  Chilian  Legation  in 
London,  as  the  Minister,  Senor  Edwards,  would  undoubtedly 
give  every  assistance  possible  to  firms  wishing  to  go  into  the 
matter. 

It  is  high  time  that  British  electrical  engineers  turned 
their  attention  to  the  field  of  development  which  is  open  in 
Chile,  and  which,  up  to  the  present,  has  been  almost  entirely 
worked  by  German  capital.  The  State  railways  some  few 
years  ago  placed  a  contract  with  the  North  British  Loco- 
motive Co.  for  engines,  and  these,  in  contrast  to  the  German 
engines  (Borsig),  which  had  formerly  been  working  on  their 
roads,  have  given  such  good  results  that  an  English  scheme 
would  find  the  railway  authorities  ah'eady  inclined  in  its 
favour. 


Copper.-  -The  steady  hardening  of  the  price  of  this  metal 
is,  naturally,  a  subject  of  comment  in  the  leading  financial  journals. 
A  writer  in  the  Financial  yeics  for  March  9th  points  out  that, 
althoueh  there  is  still  talk  of  selling-  combinations  in  the  States, 
the  difficulty  of  reconcilingr  high-grade  and  low-grade  ore  mining 
interests,  and  the  existenoe  of  rich  deposits  elsewhere  i.e.g ,  the 
French  Congo),  must  militate  against  anything  like  a  compre- 
hensive association.  The  figures  quoted  for  highest  prices  for  the 
years  1902  to  1911  are  interesting  ;  they  show  a  steady  rL«e  to  1906, 
a  slow  decline  to  1910,  and  a  more  cheerful  tone  in  1911.  An 
article  in  the  Timex  of  March  7th  emphasises  more  strongly  the 
decline  in  visible  supplies,  especially  their  falling-off  since  October 
last.  It  also  draws  attention  to  the  increase  in  European  con- 
sumption, and  to  the  improvement  in  the  situation  now  commencing 
to  be  felt  iu  the  U.S.  The  general  enhancement  of  prices  is,  of 
course,  dependent  on  the  duration  of  the  coal  strike,  but,  as  those 
countries  where  an  intelligent  direction  of  labour  is  still  possible 
will  naturally  absorb  the  trade  of  those  unfitted  to  retain  it,  the 
balance  will  probably  remain  in  favour  of  the  rise. 
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FLUE-GAS    EXPLOSIONS. 


By   EDW.   INGHAM,   A.M  T.M  E. 


There  is  probably  no  subject  bearinjj  on  the  working  of 
steam  plant,  about  which  so  little  has  boen  written  as  that 
which  forms  the  title  of  this  article. 

Explosions  of  gas  in  the  flues  of  steam  boilers  are  of 
pretty  frecjuent  occurrence,  but  as  they  are  not  usually 
attended  with  very  serious  results  little  is  heard  about  them 
by  the  general  public.  The  greatest  danger  to  which  a  fiue- 
gas  explosion  gives  rise  is  that  of  burning  the  fireman. 
When  an  explosion  occurs,  there  is  a  liability  to  blow  open 
the  furnace  doors,  and  to  drive  the  hot  fuel  on  the  furnace 
grates  out  across  the  stoke-hold,  in  which  case,  should  the 
fireman  happen  to  be  in  the  line  of  fire,  he  is  liable  to  l)e 
badly  burned.  Apart  from  this,  there  is  no  real  danger,  but 
a  good  deal  of  trouble  and  annoyance  may  be  caused  by 
these  explosions  in  the  shape  of  damaged  brickwork  and 
Hues,  and  possibly  straining  and  consequent  leakage  at  the 
boiler  seams.  Tn  a  number  of  instances  where  explosions 
have  occurred,  a  portion  of  the  surrounding  brickwork  has 
been  completely  blown  down,  the  boiler  coverings  have  been 
lifted  off  the  whole  length  of  th6  boiler,  and  the  tops  of 
the  economiser  chambers,  which  chambers,  by  the  way,  are 
especially  liable  to  flue-gas  explosions,  have  also  been  blown 
away. 

Although  usually  of  a  mild  character,  comparatively 
speaking,  several  disastrous  explosions  of  vessels  subjected 
to  steam  and  water-pressure  have  been  attributed  to  explo- 
sions of  flue  gases.  One  of  the  most  notable  of  these  was 
that  which  occurred  in  connection  with  a  fuel  economiser  at 
the  Agecroft  Print  Works,  near  Manchester,  many  years  ago. 
In  this  particular  instance,  one  of  two  economisers  which 
were  employed  at  the  works  was  blown  to  pieces,  many  of  the 
economiser  pipes  being  projected  to  considerable  distances  ; 
the  brickwork  covering  and  the  back  end  of  the  boiler  house 
were  blown  away,  and  the  extent  of  the  damage  was  esti- 
mated to  be  between  £500  and  £000.  Although  attributed 
to  an  explosion  of  gas  in  the  economiser  chamber,  it  is 
doubtful  if  such  was  the  true  cause  of  the  accident.  The 
fact  that  the  safety  valve  of  the  economiser  was  found  fast 
and  inoperati\  e  after  the  accident  would  appear  to  show  that 
the  economiser  itself  exploded  ;  the  safety  valve  of  the  other 
economiser,  which  worked  under  precisely  similar  conditions, 
was  in  perfect  working  order. 

Another  notable  explosion  of  an  economiser  was  that 
which  occurred  at  the  Stanley  Mill,  near  Oldham,  in  1885. 
This  explosion  was  a  most  disastrous  one,  inasmuch  as  it  led 
to  the  death  of  four  persons  and  injury  to  many  others,  not 
to  speak  of  the  damage  to  property  which  was  incurred. 
At  the  Board  of  Trade  inquiry  which  was  subsequently  held 
under  the  Boiler  Explosions  Acts,  the  Commissioners 
attributed  the  accident  to  an  explosion  of  gas  in  the  econo- 
miser chamber. 

Here  again,  however,  there  is  good  reason  for  believing 
that  such  was  not  the  true  cause  of  the  accident.  An 
independent  expert  was  called  in  by  the  coroner  to  report 
on  the  case,  and  after  a  very  thorough  investigation  gave  it 
as  his  opinion  that  the  explosion  was  due  to  over-pressure 
brought  about  by  an  inoperative  safety  valve  which  had 
become  frozen  up.  The  jury  accordingly  gave  a  verdict  to 
the  effect  that  "  the  explosion  was  caused  by  excessive 
pressure  of  steam,  generated  w'ithin  the  economiser." 

This  explosion,  and  the  differences  of  opinion  which  were 
entertained  as  to  its  true  cause,  led  to  considerable  con- 
troversy at  the  time  as  to  whether  or  not  a  flue-gas  explosion 
could  really  be  responsible  for  so  much  damage.  At  the 
present  time  the  opinion  is  generally  entertained  by  engi- 
neers that  an  explosion  of  gas  is  not  likely  to  cause  a  vessel 
containing  steam  and  water  under  pressure,  such  as  an  econo- 
miser or  a  steam  boiler,  to  explode.  Nevertheless,  it  is  quite 
within  reason  to  suppose  that,  in  the  case  of  a  vessel  whicli 
has  become  seriously  weakened  by  internal  and  external 
corrosion,  the  shock  resulting  from  an  explosion  of  gas  may 
be  so  severe  as  to  cause  failure  of  the  \essel,  and  consequent 
explosion.     Hence,  where  seriously-weakened  steam  boilers 


and  economisers    arc  concerned,  a  flue-gas   explosion    may 
possibly  be  attended  with  disastrous  results. 

Fortunately,  it  is  not  difficult  to  prevent  explosions  of  gas 
in  boiler  flues  ;  a  knowledge  of  the  circumstances  under 
which  these  usually  occur  will  enable  the  fireman  to  adopt 
the  means  necessary  to  avoid  such  occurrences. 

When  coal  is  thrown  into  the  furnaces  the  hydro-carbons 
it  contains  are  rapidly  distilled  off".  Under  ordinary  con- 
ditions of  working,  these  hydro-carbons  are  intimately  mixed 
at  high  temperature  with  a  sufficient  quantity  of  air,  and 
are  consequently  burned  to  carbon  dioxide  (CO,).  When, 
however,  the  fires  are  banked  at  stopping  times,  and  the 
dampers  closed,  the  above  conditions,  which  are  essential  for 
proper  combustion  of  the  fuel,  do  not  obtain.  The  air  supply 
is  restricted  and  the  temperature  of  the  distilled  hydro- 
carbons is  comparatively  low  :  consequently,  the  latter  pass 
along  the  flues  unconsumed,  and  are  thus  liable  to  lodge  in 
the  flues,  as  their  way  to  the  chimney  is  barred  because 
of  the  dampers  being  closed.  Consider  now  what  happens 
whep  the  fireman  restarts.  The  first  thing  he  does,  after 
seeing  that  the  water  level  in  the  gauge  glass  is  right,  is  to 
open  the  fire-doors  for  the  purpose  of  breaking  up  the  fires. 
The  opening  of  the  doors  allows  cold  air  to  rush  into  the 
flues,  and  this  air  passes  along  and  mixes  with  the  unbumt 
hydro-carbons,  unless,  of  course,  the  dampers  have  already 
been  opened  so  as  to  allow  the  gases  to  escape.  The  air  and 
the  hydro-carbons  together  thus  form  an  explosive  mixture, 
and  the  flame  produced  by  the  breaking-up  of  the  fires 
passes  along  the  flues,  ignites  the  mixture,  and  so  causes  an 
explosion. 

This  is  the  way  in  which  flue  explosions  are  usually 
brought  about.  It  will  be  observed  that  before  an  explo- 
sion can  occur  the  following  conditions  are  apparently 
necessary  :  (1)  Some  of  the  hydro-carbons  from  the  fuel 
must  pass  off  unconsumed  ;  (2)  there  must  be  "a  chamber 
or  cavity  in  whicli  the  unconsumed  hydro-carbons  can  accu- 
mulate :  (3)  a  quantity  of  air  must  be  admitted,  sufficient 
to  form,  with  the  unconsumed  hydro-carbons,  an  explosive 
mixture  ;  (4)  a  flame  is  necessary  to  ignite  the  explosive 
mixture,  and  so  produce  an  explosion. 

By  preventing  the  fulfilment  of  these  conditions,  flue  ex- 
plosions can,  generally  speaking,  be  avoided. 

Thus,  in  ordinary  w^orking,  and  with  efficient  combustion 
of  the  fuel,  neither  of  the  conditions  (1)  and  (2)  would 
obtain,  as  the  hydro-carbons  would  be  mixed  with  a  plentiful 
supply  of  air  and  would,  therefore,  be  properly  burned, 
whilst  the  dampers,  being  fully  open,  would  allow  all  the 
gases  to  pass  out  of  the  flues  and  away  up  the  chimney.  In 
some  instances,  however,  both  of  the  above-mentioned  con- 
ditions may  be  met  with  during  working  periods.  When, 
for  example,  the  fires  are  so  heavily  charged  with  fuel  that 
the  latter  nearly  reaches  the  furnace  crown,  the  air  supply 
is  restricted,  and  consequently  the  combustion  of  the  whole 
of  the  hydro-carbon  gases  cannot  be  properly  effected,  and 
the  unburnt  gases  therefore  pass  along  the  flues  :  but  if  the 
flues  have  been  built  as  they  should  be,  and  if  the  dampers 
are  fully  open,  there  is  no  place  where  the  unburnt  gases  can 
collect,  and  these  are  therefoie  swept  out  of  the  flues.  In 
many  cases,  however,  overhead  cavities  exist  in  the  flues  : 
or,  perhaps,  the  dampers  are  only  partially  opened.  Under 
such  circumstances,  the  hydro-carbons  may  rise  and  fill  the 
cavities  or  the  space  above  the  damper  openings,  and  thus 
remain  lodged  in  the  flues.  All  the  conditions  necessary 
for  an  explosion  then  exist,  and  an  explosion  is  thus  liable  to 
occur. 

It  will  be  obvious,  therefore,  that  in  building  the  brick- 
work flues  of  steam  boilers,  economisers,  <S.c.,  cavities, 
chambers,  or  any  places  in  which  it  would  be  jxjssible  for 
gases  to  accumulate,  should  be  avoided  as  far  as  practicable. 
When  a  lifting  damper  is  only  partly  opened,  a  space  is  left 
above  the  damper  opening,  and  for  this  reason,  swivel 
dampers  are  to  be  preferred,  inasmuch  as  these  leave  no 
overhead  space  when  partly  opened,  but  allow  both  the 
lighter  and  the  heavier  gases  to  escape. 

In  some  cases  cavities  and  collecting  chambers  cannot 
very  well  be  avoided.  Sometimes  it  is  necessary  to  place 
the  dampers  low  down  at  the  end  of  a  side  flue,  and  this 
arrangement  is  a  very  favourable  one  for  flue-gas  explosions. 
Generally,  where  such  arrangements  exist,  or  where  there 
are  cavities  in  the  flues,  the  risk  of  flue  explosions  may  be 
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obviated  by  connecting  the  highest  parts  of  the  cavities 
with  the  chimney  stack,  so  that  there  will  be  a  way  of 
escape  for  any  gases  which  tend  to  collect. 

Again,  in  the  case  of  economisers,  the  chambers  are  very 
suitable  for  the  collection  of  explosive  mixtures ;  and  hence,  in 
order  Lo  minimise  the  shock  which  would  result  in  the  event 
of  a  gas  explosion  occurring,  flap  doors  are  sometimes  fitted 
into  the  sides  and  top  of  the  chamber.  Similarly,  loose 
blocks  are  sometimes  provided  in  the  side  flue  covers  of 
Lancashire  and  Cornish  boilers,  so  that  should  an  explosion 
occur,  it  will  find  vent  by  blowing  off  these  blocks,  instead 
of,  perhaps,  blowing  down  a  portion  of  the  brickwork 
envelope. 

In  some  instances,  much  trouble  from  flue  explosions  has 
resulted  through  the  use  of  forced -draught  arrangements  on 
the  boilers. 

The  use  of  forced-draught  appliances  is,  in  many  cases,  to 
be  put  down  to  the  fact  that  the  natural  draught  is  defective. 
During  the  process  of  charging  the  fires,  therefore,  the  whole 
of  the  hydro-carbons  do  not  become  consumed,  owing  to  the 
absence  of  a  good  draught  to  provide  an  ample  supply  of 
air.  Hence,  if  any  cavities  exist  in  the  flues  the  uncon- 
sumed  gases  may  accumulate  therein,  and  may  be  ignited 
when  the  forced  draught  is  turned  on  and  the  fires 
brightened  up. 

At  some  works  where  much  wood-working  is  done,  wood 
cuttings  and  shavings  are  sometimes  used  for  firing  the 
boilers,  and  at  such  places  flue  explosions  occasionally  occur. 
As  in  the  case  of  heavily-charged  fires,  defective  draught, 
&c.,  a  restricted  air  supply  is  the  fundamental  cause  of 
these  explosions — the  charred  residue  blocks  up  the  spaces 
between  the  fire  bars,  and  so  chokes  the  fcupply  of  air  entering 
the  furnaces  through  the  grates. 

As  already  pointed  out,  flue  explosions  are  most  liable  to 
occur  when  starting  up  the  boilers  after  the  fires  have  been 
banked.  Before  breaking  up  the  fires,  therefore,  it  is  always 
advisable  to  open,  and  leave  open,  the  dampers  for  a  few 
minutes,  so  that  any  explosive  mixtures  which  may  have 
formed  during  the  period  of  stoppage  may  be  swept  out  of 
the  flues  before  they  can  become  ignited. 

Where  lifting  dampers  are  employed,  the  risk  of  explosion 
may  be  minimised  by  drilling  one  or  two  holes  at  the  upper 
parts  of  the  dampers,  or  the  latter  may  be  left  open  for  a 
considerable  time  after  banking  up  or  heavily  charging  the 
fires.  The  gases  are,  of  course,  most  rapidly  distilled  off  the 
fuel  just  after  the  fires  have  been  charged,  and  by  leaving 
open  the  dampers  for  some  time  after  firing  up,  the  distilled 
gases  have  a  proper  chance  of  escape  before  the  dampers  are 
more  closely  shut  down. 


AN   ELECTRIC    MOTOR-CAR    WITH   EDISON 
STORAGE    BATTERY. 


A  TYPE  of  motor-car  which  has  been  in  service  in 
the  United  States,  and  is  made  by  Messrs.  S.  R.  Bailey  and 
Co.,  of  Boston,  is  equipped  with  the  Edison  storage  battery. 
It  is  claimed  that  this  roadster,  with  a  standard  battery  and 
motor  equipment,  can  be  run  on  one  charge  of  the  battery 
for  80  to  100  miles  with  an  average  speed  of  20  miles  per  hour 
over  ordinary  roads,  including  hills,  and  that  such  a  per- 
formance is  not  merely  a  top  result,  but  a  fair  representation 
of  everyday  practice.  The  car  is  very  light,  but  of  strong 
construction,  and  has  its  centre  of  gravity  fairly  low,  which 
lends  itself  to  high  speed  and  easy  riding.  The  front  end  of 
the  car  is  hung  above  and  in  the  middle  of  a  long  cross 
spring  extending  almost  the  entire  length  of  the  front  axle, 
and  this  point  of  support,  at  which  there  is  a  ball  and  socket 
joint,  is  well  above  the  centre  of  gravity.  This  type  of  suspen- 
sion produces  a  tendency  for  the  car  to  lean  inwards  when 
going  round  a  corner,  instead  of  outwards,  as  is  the  case  with 
other  vehicles.  The  ball-and-socket  joint  allows  the  easy 
oscillation  of  the  front  axle  when  one  wheel  is  raised  in 
passing  oyer  an  obstacle,  the  body  being  lifted  only  half  as 
much  as  in  the  case  of  the  usual  suspension.  The  rear  of 
the  body  or  chassis  is  hung  from  two  points  at  the  top,  upon 
two  elliptic  springs   running  parallel   to  the  length  of  the 


body  and  close  t<-)  it.  The  frame  is  of  wood  construction, 
strongly  braced  with  steel,  and  forms  both  the  body  and  the 
battery  compartment.  By  lifting  hinged  metal  hoods,  the 
motor,  controller,  all  the  driving  mechanism,  and  every  cell 
of  the  battery  are  open  to  easy  inspection.  The  car  ha« 
seating  for  two  persons,  with  abundant  carrying  space  in  the 
roar  of  the  seat  for  luggage. 

The  control  includes  a  steering  wheel  with  a  controller 
lever  mounted  on  the  U)\)  of  it  similar  to  the  throttle  control 
on  a  petrol  c;ar,  and  easily  moved  by  a  finger  of  either  hand. 
By  the  addition  of  a  foot  switch,  eight  speeds  forward  and 
four  reverse  speeds  are  obtained.  The  brakes  are  operated 
through  foot  levers. 

The  standard  battery  equipment  is  •>()  cells,  having  an 
initial  capacity  of  225  ampere-hours  or  13-.0  Kw.-hours.  It 
appears  from  tests  that  the  capacity  can  be  maintained  for 
over  four  years,  and  with  use  it  increases  15  to  25  per  cent. 
It  is  claimed  that  the  Edison  battery  has  an  initial  power 
capacity  per  jx)und  more  than  50  per  cent,  in  excess  of  any 
other  battery,  while  after  about  one  year's  service  the 
capacity  of  the  Edison  cell  is  nearly  twice  that  of  any  other 
battery  used  for  an  equal  length  of  time.  Moreover,  this 
type  of  cell  can  be  charged  at  very  high  rates,  when  necessary, 
without  injury.  It  is  not  injured  by  being  overworked, 
and  it  may  be  left  standing  in  any  state  of  charge  for  any 
length  of  time.  The  cells  are  light,  and  can  be  easily  handled 
and  the  only  attention  required  is  to  replace  the  electrolyte 
about  once  a  year,  and  occasionally  to  supply  a  little  distilled 
water.  The  motor  is  one  especially  designed  Ijy  the  General 
Electric  Co.,  of  America,  and  operates  under  severe  conditions 
with  high  efficiency  ;  it  is  rated  at  48  volts  and  40  amperes, 
and  has  a  normal  running  speed  of  1,200  r.p.m.  The  motor 
is  suspended  under  the  rear  hood,  driving  a  jack-shaft 
through  a  silent  chain  gear  :  from  the  shaft^the  power  is 
transmitted  to  the  rear  wheels  bv  a  double  chain  drive. 

The  Edison  Electric  Illuminating  Co.,  of  Boston,  have 
seven  of  these  cars  in  operation,  and  some  figures  may  be 
given  with  regard  to  one  of  these  roadsters  equipped  with  a 
battery  of  25  per  cent,  less  capacity  than  the  ordinary  equip- 
ment, which  was  run  on  October  8th  and  9th,  1911,  between 
Boston  and  New  York.  In  making  this  run  no  attempt 
was  made  to  cover  the  distance  with  a  minimum  number  of 
charges.  A  charge  was  taken  at  New  Haven,  where  the 
night  was  passed,  and  short  charges  or  ''  boosts "'  at  Wor- 
cester, Springfield,  and  Stamford,  where  stops  were  made  for 
meals.  Mr.  W.  H.  Francis,  of  the  Boston  Edison  Illuminat- 
ing Co.,  was  one  of  the  passengers  and  kept  records,  which 
he  made  public  at  the  Convention  of  the  Electric  Vehicle 
Association  of  America,  as  follows  : — 


Boston  to  Worcester 
Worcester  to  Springfield... 
Spring-field  to  New  Haven 
New  Haven  to  Stamford... 
Stamford  to  New  York   ... 

Totals         


Miles  per 

▲mp-honre 

Miles. 

Hours. 

hour. 

per  mile. 

45 

2  15 

200 

2-70 

53 

230 

■  21-2 

2-55 

64 

312 

200 

2-77 

43 

2-0 

21-5 

2-58 

3y 

2-1.-. 

17-3 

2'23 

244 


1212 


200 


On  examining  the  figures  shown  by  this  table,  a  very  im- 
pressive testimony  will  be  observed  as  to  the  eflBciency  of  the 
electric  motor-car.  and  it  is  to  be  sincerely  hoped  that  before 
very  long  we  shall  see  in  Great  F>ritain  something  analogous 
to  this. 


Tool  Steel  Direct  from  the  Ore. — According  to  the 

.Journal  of  the  Franklin  Institute,  experiments  have  been  made  upon 
the  direct  production  of  steel  from  magnetite  ores  containing 
titanium  and  traces  of  vanadium,  in  a  cylindrical  furnace  IS  in. 
high  and  14  in.  in  diameter,  with  two  lateral  graphite  electrodes 
1  in.  square.  The  maximum  power  used  was  -00  amperes  at 
110  volts.  The  slag  and  ore  were  first  fused  by  an  arc  between 
the  electrodes  :  then  the  electrodes  were  dipped  in  the  bath.  The 
ore  contained  or4.")  per  cent,  iron,  7"5  per  cent,  titanium,  0"12  per 
cent,  nickel,  and  traces  of  vanadium  and  sulphur.  The  charge  was 
100  parts  ore.  20  of  limestone,  and  IS  of  carbon  formed  into 
briquettes  with  molasses  and  water  in  the  proportion  of  10  :  16. 
No  ferromanganese  or  other  deoxidising  agent  was  used  before 
tapping,  and  sound  ingots,  :>  lb.  in  weight,  were  obtained.  This 
could  not  be  done  with  non-titauiferous  ore.  The  metal  was  tool 
steel  of  good  quality.  The  total  cost  of  ore,  coal,  limestone,  power, 
and  electrodes  is  estimated  at  2  cents  per  1  11).  of  steel. 
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AN 


ELECTRIC     KITCHEN     IN 
MARYLEBONE. 


Ox  Monday  last,  at  the  invitation  of  the  St.  Marylebone  Electric 
Supply,  we  had  the  pleasure  of  inspecting:  one  of  the  largest  instal- 
lations of  electric  cooking  apparatus  that  has  yet  been  carried  out. 


Electbic  Steam  Boilers  and  Electric  Boilers 
FOR  Puddings,  &c. 

This  electric  kitchen  caters  for  the  staflE  and  employes  of  the 
"  Marylebone  Lane  Power  Factory  "—which  is  not,  as  one  might 
suppose  at  first  sight,  the  electricity  works  of  the  Borough  Council, 
but  a  large  dress-making  establishment — and  provides  for  the 
supply  of  some  400  dinners  and  500  teas  daily.  As  a  matter  of 
fact,  it  could  deal  with  a  much  larger  output,  but  the  accommoda- 
tion available  sets  a  limit  to  the  number  of 
customers.  The  whole  of  the  operations  are 
carried  on  electrically,  with  the  exception  of 
the  hot-water  supply,  which  is  provided  by 
an  anthracite  water-heater  in  the  basement, 
at  a  temperature  of  about  1 50°  F. 

Emphasis  must  be  laid  upon  the  fact  that 
this  is  not  an  experimental  or  tentative  in- 
stallation ;  it  is  a  substantial  commercial 
undertaking,  which  must  be  judged  purely 
on  merit.  The  question  of  working  cost  is 
here  of  first  importance,  for  the  kitchen 
cooks  not  for  the  general  public,  but  for  work- 
people, who  are  supplied  with  meals  at  a 
tariff  so  low  that  one  wonders  how  it  can 
possibly  be  done  at  the  price.  We  shall 
return  to  the  question  of  working  cost 
later,  after  we  have  briefly  described  the 
installation. 

This  consists  of  the  following  items  :  Seven 
electric  ovens,  24  in.  X  26  in.  high  x  21  in. 
deep  ;  two  small  hot  cupboards,  19i  in.  wide 
X  24i  in.  high  x  22  in.  deep ;  one  laree  hot 
cupboard,  9  ft.  6  in.  long  x  14  in.  high  x 
21  in.  deep  ;  one  hot  cupboard  in  dining  hall, 
with  six  shelves,  for  warming  the  dinners 
of  those  employes  who  prefer  to  bring  their 
own  food,  each  of  the  six  spaces  being  7  in. 
high  X  26  in.  wide  x  15  in.  deep  ;  two  hot 
cupboards  40  in.  long  X  23  in.  high  x  23  in. 
deep,  in  the  serving  room,  with  carving 
tables  on  top ;  three  tea  urns,  4  gallons 
capacity  each  ;  two  electric  steam  boilers  sup- 
plying steam  to  four  large  vegetable  steamers 
at  15  lb.  steam  pressure,  the  steamers  being  capable  of  cooking  4  to 
5  cwt.  of  potatoes  per  hour  ;  four  boilers  for  cooking  meat  paddings, 
vegetables,  &c.,  also  fitted  with  steaming  tops  for  cooking  with 
saturated  steam  ;  one  boiling  par  is  fitted  with  a  heavy  tinned- 
copper  interior  vessel, to  form  a  bain  marie  for  cooking  custards, 
sauces,  kc. ;  one  hot  plate,  36  in,  X  18  in.  for  boiling  and  simmering 
stews,  gravies,  custards,  &o. 


The  whole  of  this  plant  was  supplied  by  the  British  Prometheus 
Co.,  of  Birmingham,  and  installed  and  erected  by  the  constructional 
staff  of  the  St,  Marylebone  Electric  Supply  Department,  which  also 
supplies  the  electricity  at  f  d.  a  unit. 

In  addition  to  the  plant  just  mentioned  there  are  one  electric 
grill,  23  in.  X  12  in.  cooking  space,  supplied  by  the  General 
Electric  Co.,  Ltd.,  and  one  large  fish  fryer,  24  in.  X  24  in.  and4|  in. 
deep,  capable  of  frying  300  to  400  pieces  of  fish  per  hour,  which  was 
supplied  by  Messrs.  Purcell  &  Nobbs,  of  Cleveland  Street,  St. 
Marylebone. 

Great  credit  is  due  to  the  staff  of  the  Electricity  Department, 
under  Mr.  A.  H.  Seabrook,  for  the  admirable  way  in  which  the 
kitchen  has  been  laid  out  and  the  apparatus  installed.  The  supply 
is  effected  through  a  three-wire  240-240-volt  service,  and  the 
building  has  been  wired  (by  the  department)  in  iron  barrel,  the  job 
being  exceptionally  neat .  and  workmanlike.  The  different  classes 
of  cooking  apparatus  are  in  this  case  fed  separately  through  eight 
meters,  for  the  purpose  of  obtaining  precise  data  regarding  the 
consumption  of  each — data  which  will  be  of  the  greatest  value  to 
the  department  in  connection  with  future  installations. 

The  ovens,  boilers.  &c.,  are  of  very  substantial  construction, 
resembling  the  cooking  equipments  with  which  the  public  are 
familiar,  and  embodying  those  features  which  experience  has  shown 
to  be  essential  to  success — for  be  it  noted  that  while  an  electrical 
engineer  can  make  an  oven  easily  enough,  experience  in  the  manu- 
facture of  cooking  apparatus  is  indispensable  to  the  making  of  the 
best  one.  Two  of  the  ovens  are  shown  in  one  of  the  accompanying 
illustrations,  as  well  as  the  steaming  closet  for  cooking  potatoes  ; 
between  them  will  be  seen  the  switchboard  for  five  ovens  and  one 
of  the  boilers  supplying  the  steamers.  The  switchboard  is  equipped 
with  turn  switches  and  "  Dial  "  fuses,  and  a  lamp  in  circuit  with 
each  of  the  heating  elements,  the  lamp  being  fixed  behind  a  red 
glass  screen,  and  indicating  by  its  ruddy  glow  the  fact  that  the 
corresponding  element  is  alive.  The  method  of  connecting  the 
apparatus  up  is  worthy  of  notice  ;  flexible  metallic  tubing  is  used, 
with  brass  unions  sweated  on  the  ends,  and  the  electrical  connections 
are  made  with  rubber-insulated  conductors  protected  by  these  tubes. 
No  plugs  and  sockets  are  used.  The  ovens,  &c.,  can  be  moved  about 
freely  without  breaking  the  connections,  which  are  not  touched  by 
the  kitchen  staff  at  any  time — the  aim  being  to  make  the  whole 
equipment  fool-proof.  Three  other  ovens,  to  the  right  of  those 
illustrated,  are  built  up  with  hot  cupboards  between  them  ;  and 
beyond  these  come  two  more,  like  those  shown  in  the  view. 

The  two  electric  boilers  for  supplying  steam  at  15  lb.  pressure 
are  to  be  seen  in  the  other  figure,  mounted  on  a  platform  above  the 
vegetable  boilers ;  the  latter  stand  on  wooden  trays,  and  can  be 
used  in  a  variety  of  ways,  and  in  different  combinations.  The 
electric  fish  fryer  is  a  novel  feature  ;  it  provides  a  large  pan  for 
hot  fat  in  which  the  fish  are  cooked,  a  grill  on  which  they  are 
drained,  and  a  hot  cupboard  for  keeping  them  warm. 

We  must  now  pass  on  to  the  working  results,  as  described  by  Mr. 
Clinch,  manager  of  The  London  Home  Delicacies  Association,  whose 
firm,  besides  conducting  the  business  indicated  by  its  title,  is  one  of 
the  largest  contractors  for  staff  feeding  in  London,  supplying  meals 
for  over  5,000  persons  daily.  Mr.  Clinch,  therefore,  knows  all  that 
is  worth  knowing  about  the  catering  business  ;  he  undertook  the 
contract  to  work  the  electric  kitchen  with  interest,  but  with  an 
open  mind — a  little  doubtful,  however,  as  to  the  reliability  and  cost 
of  the  system — and  he  reports  as  follows  : — 


Vegetable  Steamers,  Electric  Ovens  and  Switchboard. 


"  As  to  reliability  :  Tho  apparatus  has  now  been  working  for  well 
over  six  months,  and  since  it  has  been  installed  nothing  whatever 
has  happened  to  put  a  stop  to  cooking  operations.  The  way  the 
installation  is  fitted  prevents  such  an  occurrence,  and  we  are  satis- 
•fied  that  the  apparatus  is  as  reliable  as  anyone  could  wish." 

As  to  cost :  "  We  were  informed  that  the  cost  would  not  exceed 
the  cost  of  gas  cooking  for  a  similar  installation,  and  our  estimate 
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was  made  accordinpfly.  The  actual  cost  of  electricity  need  in  prac- 
tice— and  we  have  now  had  six  months'  steady  workinjf — proves  to 
be  lower  than  our  estimate,  even  at  the  price  of  Id.  per  unit,  and 
we  are  satisfied  that  it  would  not  be  possible  to  work  this  kitchen, 
taking  all  thinprs  into  consideration,  at  a  less  cost  by  using  coal  or 
gas  as  the  heating  agent.'" 

That  is  for  the  actual  cost  of  energy  ;  but  there  are  other 
advantages  also  : — "  We  can  now  state  it,  as  a  fact,  that  meat 
cooked  in  an  electric  oven  does  not  shrink  to  nearly  the  same 
extent  as  meat  cooked  by  other  methods.  It  appears  also  that  this 
saving  in  weight  is  accompanied  by  an  advantage  still  more  im- 
portant :  the  meat  cooked  by  electricity  retains  the  juices 
important  to  digestion,  and  also  presents  a  more  appetising  appear- 
ance, and  certainly  has  a  better  flavour  than  if  cooked  in  other 
ways.  I  should  put  the  saving  in  weight  at  approximately  1  lb. 
in  12  lb.  This  saving,  turned  into  £  s.  d.,  represents  quite  an 
appreciable  proportion  of  the  cost  of  cooking." 

"  The  apparatus  is  under  perfect  control  by  means  of  the  switches 
provided.  The  indicating  lamps  (the  lamps  light  up  as  each  switch 
is  put  on)  serve  to  constantly  remind  the  cooks  that  the  ovens  are 
being  used  at  certain  temperatures.  They,  consequently,  do  not 
forget  to  lower  the  heat  when  required,  with  the  result  that  the 
food  cooked  is  very  rarely  spoilt  by  inattention  at  their  hands." 

Mr.  Clinch  goes  on  to  express  his  appreciation  of  the  great 
hygienic  advantages  of  electric  cooking — the  temperature  is  low, 
the  customary  unappetising  smell  is  absent,  the  electric  kitchen  is 
always  clean,  and  the  labour  needed  to  keep  an  ordinary  kitchen  in 
a  presentable  condition  is  almost  eliminated.  "Those,"  he  says, 
"  who  wish  to  be  ai  the  top  of  the  modern  catering  business  must 
see  and  read  the  writing  on  the  wall :  '  Electric  Cooking.' " 

We  are  thus  enabled  to  state  that  the  installation  here  described 
has  proved  itself  able  to  meet  every  commercial,  culinary,  and 
hygienic  requirement.  We  may  add  that  it  could  to-day  be  pur- 
chased at  a  price  no  higher  than  that  of  its  rivals.  It  will  be  clear 
from  the  report  of  Mr.  Clinch  that  even  at  Id.  a  unit  the  electrical 
system  would  aflford  a  good  margin  of  saving  over  the  over-all  running 
cost  of  a  gas-heated  kitchen,  and  probably  it  would  be  worth 
while  to  pay  l^d.  per  unit  on  the  score  of  cost  alone,  while  if  all  its 
points  of  superiority  were  allowed  for,  the  par  price  might  fairly  be 
put  at  l^d.  per  unit. 

We  heartily  congratulate  Mr.  Seabrook  and  his  stafif,  and  the 
makers  of  the  apparatus,  on  the  striking  success  of  this  installation. 
Already  there  is  a  still  larger  electric  kitchen  connected  to  the 
mains  of  the  St.  Marylebone  Electricity  Department — that  of  the 
new  London  Polytechnic,  Regent  Street — which  also  was  erected  by 
the  same  stafif.  In  due  course  we  shall  give  particulars  of  this,  and 
we  hope  that  many  other  electric  kitchens  may  be  called  into 
existence  as  the  result  of  these  examples. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


Simplex  Electric  Toaster. 

A  new  pattern  of  electric  toaster  has  been  introduced  by 
Messrs.  Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birmingham, 
which  embodies  many  improvements  in  design  and  construc- 
tion.     The  base  and   frame  are  one  casting,  tastefully   designed 


tape  of  special  compo«ition,  spirally  wound  on  thin  rect- 
angular mica  strips  which  are  supported  one  above  the  other 
on  the  frame.  Two  elioes  of  brea/^1  can  be  toasted  at  the  same  time, 
and  these  are  held  iu  the  correct  position  for  toasting  by  two 
hinged  sides  which  also  serve  to  retain  the  heat.  The  current 
consumption  is  low,  but  the  constructi'n  is  such  a/*  to  give  very 
rapid  toasting.  The  device  is  nickel-plated  and  is  fumished  with 
two  pin  terminals. 

"Zed"  Fnse  Distribution  BoardR. 

We  give  below  an  illustration  of  a  three-phase  power  distribution 
board  fitted,  with  "  Zed  "  fuses,  for  500  volts,  60  amperes,  per  way, 
controlling  induction  motor  circuits.  This  shows  the  design  to 
which  about  200  ironclad  boards  have  recently  been  completed  by 
Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  for  a  large  power 
installati  n.  These  boards  varied  in  size  from  25  amps,  to 
200  amps,  per  way,  and  from  one  to  eight  ways.  A  special  feature 
of  the  design  is  the  elimination  of  slate  and  marble,  with  the 
resulting  advantage  that  risk  of  damage  during  transit  ia  reduced 


Fi<5.  1.— Elbotric  Toaster 


in  a  style  whioh  the  maker's  experience  in  the  manufacture 
of  this  class  of  apparatus  has  shown  to  be  the  meet  popular. 
The    heating    element    consists  of    a   highly    efficient   resistance 


Fig.  2. — DiSTBiBTTTioN  Board  for  Motor  Circuits. 


to  a  negligible  quantity.  The  whole  of  the  insulation  of  live  parts 
is  effected  by  means  of  vitreous  porcelain,  so  that  the  insulation 
resistance  is  extremely  high.  The  cases  are  castings,  with  fixing 
lugs  arranged  so  that  the  backs  of  the  boards  themselves  project 
sufficiently  far  from  the  wall  to  permit  ci  conduit  runs  being 
taken  straight  through  behind  the  board  in  any  direction.  The 
hinged  doors  are  arranged  so  as  to  be  weatherproof,  and  are 
provided  with  detachable  hinge  pins  to  facilitate  ready  removal. 

Fuse  boards  of  this  class  are  particularly  suitable  for  use  in 
factories  and  workshops,  especially  in  positions  subject  to 
explo.  ive  gases  or  a  dust-laden  atmosphere.  In  this  connection  we 
are  reminded  of  the  disastrous  explosion  which  occurred  some  time 
ago  in  a  Liverpool  oil  mill  :  it  was  stated  at  the  inquest  that  the 
explosion  might  have  been  initiated  by  the  blowing  of  a  fuse,  and 
in  refitting  the  mill  "  Zed  "  fuses  have  been  adopted  throughout  for 
the  distribution  boards. 

Alabaster  Bowl  Fittings. 

Messrs.  Best  Jk  Lloyd,  Ltd.,  of  Cambray  Works,  Handsworth, 
Birmingham,  are  now  supplying  a  new  line  of  electric  light  fittings 
with  alabaster  bowls  for  the  purpose  of  indirect  lighting.  The 
nse  of  alabaster  is  claimed  to  avoid  the  ungracefulnees  of  the 
metal  dish  and  also  the  casting  of  shadows,  while  at  the  same  time 
it  gives  a  rich  and  artistic  appearance  to  the  fitting.  The  light  is 
reflected  from  the  ceiling,  while  a  soft  glow  appears  through  the 
alabaster  dish.  Each  dish  is  unique,  no  two  pieces  of  alabaster 
being  alike.  The  tints  are  variable— some  almost  pure  white, 
others  cream  or  ivory  ;  some  have  reddish  veins,  and  others  green 
tints.  For  the  lighting  of  drawing  rooms,  SDudoirs.  smoking  rooms 
or  lounges,  these  fittings  with  alabaster  bowls  are  claimed  to  be 
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both  agreeable  and  luxurious.  Full  particulars  of  these  fittinprs  are 
set  forth,  in  four  laiigruajres,  in  a  catalogue  that  Messrs.  Best  &  Lloyd 
have  lately  issued,  a  number  of  different  types  with  different  shapes 


Fig.  3. — One-Light  Pendant,  with  Alabaster  Bowl. 


of  bowls  beinp  illustrated  therein.  A  typical  example  (No.  17,364) 
is  shown  in  the  accompanying  figr.  3.  It  is  a  one-light  polished  or 
oxidised  brass  pendant,  with  a  9J-in.  alabaster  dish,  its  overall 
length  being  30  in. 

A  Large  Controller. 

Messes.  Electric  Control,  Ltd.,  of  Bridgeton,  Glasgow,  have 
recently  shipped  a  large  automatic  controller  to  Messrs.  Sir  W.  G. 
Armstrong,  Whitworth  &.  Co.,  Ltd.,  Newcastle-on-Tyne.  This  con- 
troller is  for  starting  and  stopping  a  600-h.p.  hydraulic  pump, 
twice  a  minute  if  necessary.  The  pump  is  driven  by  two  300-h.p. 
induction  motors  supplied  with  three-phase  current  at  440  volts, 
40  cycles.  The  motors  are  directly  connected  to  the  ends  of  the 
pump  shaft,  their  stator  and  rotor  windings  being  connected  in 
parallel.  The  voltage  between  the  slip-rings  is  approximately  the 
same  as  the  voltage  applied  to  the  stator,  the  starting  current  in 
both  circuits  being  900  amperes  and  the  full-load  current  750 
amperes. 

The  controller  consists  of  one  triple-pole  switch  for  the  stator 
circuits,  and  five  double-pole  switches  for  cutting  out  the  rotor 
resistances,  thus  giving  six  starting  speeds,  the  time  interval 
between  steps  being  adjusted  by  means  of  vacuum  dash  pots. 

Each  switch  unit  on  the  panel  is  exactly  the  same,  although  the 
stator  switch,  the  intermediate  rotor  switches  and  the  short- 
circuiting  rotor  switch  are  all  of  different  capacities.  This  is 
accomplished  by  taking  a  double-pole  switch  of  500-amperes  capa- 
city, continuous  rating,  and  connecting  the  two  poles  in  parallel, 
thus  making  it  into  a  single-pole  switch  of  1,000-amperes  capacity. 
Three  of  these  switches  are  used  to  form  the  triple-pole  stator 
switch,  and  two  to  form  the  last  rotor  switch.  The  five  switches 
on  the  top  half  of  the  panel  thus  form  one  t.p.  and  one  D.P.  switch 
of  1,000-amperes  capacity,  and  the  remaining  switches  on  the 
bottom  half  of  the  panel  each  form  a  d.p.  switch  of  500- amperes 
capacity,  continuous  rating,  which  is  more  than  ample  for  the 
short  time  they  are  in  circuit.  Each  switch  is  assembled  on  a 
2-in.  slate  panel,  and  the  panels  are  mounted  on  a  heavy  angle-iron 
frame. 

The  switches  are  built  on  the  same  principle  as  the  A.c.  patent 
controller  standardised  by  this  firm.  The  switch  levers  are  fitted 
with  laminated  copper  brushes  and  with  auxiliary  and  main 
sparking-tips.  The  magnets  are  all  operated  by  single-phase 
current  from  the  main  supply.  When  energised,  they  close  the 
switches  through  a  toggle  mechanism,  which  is  designed  so  that 
the  magnet  plunger  is  free  of  the  mechanism  in  the  "  up  "  position, 
and  thus  it  is  impossible  for  any  vibration  to  be  produced  at  the 
switch  contacts,  which  is  the  most  essential  feature  to  be  obtained 
in  A.c.  magnet  switches. 

The  controller  itself  is  controlled  by  means  of  a  tappet  switch 
operated  by  two  tappiets  on  the  hydraulic  accumulator.     When  the 


accumulator  falls  to  its  lowest  level,  the  tappet  switch  is  closed  by 
one  of  the  tappets  ;  this  closes  the  solenoid  circuits  of  the  three 
switches  which  form  the  stator  switch.  These  immediately  close, 
and  thus  start-up  the  motors  with  all  the  resistance  in  the  rotor 
circuits,  the  other  switches  followinjr  in  succession  with  a  sufficient 
interval  of  time  between  them.  When  the  short-circuiting  rotor 
switch  closes,  the  intermediate  switches  automatically  open,  and 


Fig.  4. — A.C.  Automatic  Control  Gear  for  600-h.p. 
Pump  Motors. 


the  motor  runs  at  full  speed  with  the  stator  and  the  rotor  switches 
closed.  When  the  accumulator  rises  to  its  highest  level,  the  tappet 
switch  is  tripped  open,  and  this  opens  the  controller  and  so  stops 
the  motors,  the  main  circuit  always  being  broken  on  the  stator 
switch. 

A  considerable  amount  of  resistances  is  required  for  this  con- 
troller. They  are  built  up  on  three  separate  angle-iron  frames. 
Each  set  is  fitted  with  a  slate  panel  with  terminals  and  cable 
sockets,  so  that  the  connections  between  the  resistance  terminals 
and  the  terminals  on  the  controller  panel  can  be  easily  and  quickly 
made.  The  resistances  weigh  altogether  4,000  lb.,  and  the  controller 
3,000  lb.  The  dimensions  of  the  controller  are  7  ft.  6  in.  wide  by 
6  ft.  high,  and  each  resistance  frame  is  5  ft.  wide  by  4  ft.  6  in.  high. 

This  is  probably  the  largest  A.c.  automatic  controller  installed  in 
this  country,  the  maximum  capacity  of  the  control  panel,  as  shown 
in  the  illustration,  being  900  h.p.  at  440  volts. 


(( 


Tickers  "  Control  Gear. 


We  are  informed  that  our  note  last  week  was  not  quite  correct  : 
the  wire-on-porcelain  resistance  unit  is  only  used  in  their  motor- 
starting  gear  by  the  Electric  and  Ordnance  Accessories  Co., 
Ltd.,  the  resistances  for  their  controllers  being  more  often  of  the 
cast-iron  grid  type. 


LEGAL. 


Tramway  Accident  Claims. 

A  special  jui-y  sitting  with  Mr.  Justice  Phillimore,  in  the 
King's  Bench  Division,  on  13th  inst.,  awarded  to  the  widow  of  a 
brewer's  carman,  compensation  to  the  extent  of  £600,  against  the 
London  County  Council,  as  owners  of  the  electric  tramway  system, 
and  the  London  General  Omnibus  Co.  for  the  loss  of  her  husband. 
The  plaintiff  was  Mrs.  Elizabeth  Shipcott,  and  her  husband  was 
engaged  on  September  11th  last  in  delivering  beer  at  "  The  Bell  "  in 
Shoreditch.  A  motor  omnibus  crossed  the  tram-line,  and  was 
in  the  act  of  passing  the  deceased,  who  was  standing  against  his 
dray,  when  a  tramcar,  proceeding  in  the  same  direction,  collided 
with  the  omnibus,  driving  it  against  the  dray,  and  wedging  the  man 
between  the  two  vehicles.  The  result  was  that  the  man  received 
injuries  which  proved  fatal.  The  case  for  the  plaintiff  was  that 
the  tramcar  driver  was  negligent  in  not  applyiner  the  brakes  in 
time,  and  that  the  omnibus  driver  was  also  negligent  in  getting 
into  the  position  which  caused  the  accident.  The  defendants  each 
sought  to  cast  the  blame  upon  the  other,  but  the  jury  found  a 
verdict  against  both,  awarding  damages  as  stated. 

At  Manchester  Assizes  on  Tuesday,  before  Mr.  Justice  Bray,  a  claim 
for  damages  was  heard  in  which  the  plaintiff  was  Mrs.  Phcebe  Shaw, 
of  Barrow,  and  the  defendants,  the  British  Elec+-ic  Traction  Co., 
of  Baarrow-in-Furness. 
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Plaintifk  stated  that  on  February  8th  of  last  year  Hhe  wah 
travelling  by  car  to  Dalton-in-FurneH8.  She  had  to  change  cam, 
and  met  with  an  accident  at  a  terminuH  in  Barrow.  She  alleijed 
that  when  the  car  stopped,  and  she  was  about  to  get  off,  the  car 
suddenly  jerked  forward  and  threw  her  off. 

The  defence  was  that  the  plaintiff  contributed  to  the  accident  by 
her  own  neplipence. 

A  DofiTOB  Haid  the  plaintiff  was  Huffering  from  traumatic 
neurasthenia. 

His  Lordship  asked  the  doctor  to  put  it  into  common  English. 
Witness  said  authorities  differed  in  defining  it,  but  it  was 
commonly  known  as  "  railway  spine." 

Mr.  Rankin  suggested  to  the  witness  that  on  the  legal  case 
pending,  plaintiff  being  anxious  about  it,  had  been  suffering  from 
chronic  lawsuit. 

Witness  :  I  call  it  chronic  neurasthenia. 

The  jury  returned  a  verdict  for  the  plaintiff,  awarding  her  £150, 

Judgment  was  entered  accordingly. 


Beaumont  r.  UNnEROROUND  ELJiCTRic  Railways  Co.  of 
London,  Ltd., 

This  case  came  before  the  Court  of  Appeal,  composed  of  the  Master 
of  the  Rolls  and  Lords  Justices  Moulton  and  Buckley,  upon  the 
appeal  of  the  company  from  the  award  of  the  Judge  of  the  West 
Brompton  County  Court,  sitting  as  the  arbitrator  under  the  pro- 
visions of  the  Workmen's  Compensation  Act,  in  favour  of  the 
administration  of  Allen  Beaumont,  who,  before  his  death,  was 
employed  as  the  feed  pump  attendant  at  the  company's  generating 
station  in  Lot's  Road,  Chelsea. 

Mr.  Shakespeare,  in  support  of  the  appeal,  said  it  was  based 
upon  the  ground  that  there  was  no  evidence  on  which  the  County 
Court  Judge  could  have  come  to  the  conclusion  that  Beaumonts 
death  was  occasioned  by  an  injury  or  accident  arising  out  of,  and 
in  the  course  of,  his  employment.     The  facts  were  these  : — 

Beaumont,  the  deceased  man,  in  May,  1909,  while  in  the  service 
of  the  appellants,  met  with  an  admitted  accident,  but  from  the 
effects  of  that  accident  he  entirely  recovered.  Beaumont  after- 
wards developed  valvular  disease  of  the  heart.  On  September  2()th, 
1910,  when  at  work,  he  complained  of  a  pain  in  his  side,  and  left 
off  work.  He  went  to  two  hospitals,  and  afterwards  died.  The 
County  Court  Judge  held  that  the  man's  work  was  too  much 
for  him,  and  that  the  heart  disease  was  probably  caused  by  a  strain, 
but  he  (counsel)  contended  there  was  no  evidence  to  justify  any 
such  finding. 

Me.  Tubuell,  having  supported  the  award  of  the  County  Court 
Judge  on  behalf  of  the  respondent,  their  Lordships  allowed  the 
appeal,  holding  that  there  was  not  a  particle  of  evidence  to  show 
that  Beaumont's  death  was  the  result  of  an  accident  which  arose  out 
of  and  in  the  course  of  his  employment. 

Judgment  was.  therefore,  entered  for  the  company. 


COUNCIL    OR    COMPANY? 


By  "CHANGE-OVER." 


There  is  a  certain  time  during  the  career  of  almost  every 
central  station  engineer  when  he  has  to  decide  whether  his 
own  interests  will  best  be  served  Vjy  joining  the  staff  of  a 
municipal  undertaking  or  that  of  a  similar  works  owned  by 
a  company.  A  change  from  one  to  the  other  should  not  be 
made  without  first  carefully  considering  the  difference  in  the 
general  conditions  which  exist  under  the  respective  govern- 
ing bodies.  Many  men  have  spoken  in  bitter  tone  after 
having  changed  appointments,  when  it  is  too  late  to  turn 
back,  and  I  put  forward  the  following  information,  with  a 
view  to  its  proving  useful  to  other  engineers  who  may  not 
yet  have  reached  that  stage  in  their  career,  which  calls  for 
a  decision  to  take  one  road  or  the  other.  The  step  is  an 
easy  one  to  take,  but  a  very  difficult  one  to  retrace.  Change 
in  a  hurry  ;  repent  at  leisure. 

We  all  have  complaints  to  make.  Not  one  is  satisfied 
with  his  lot  in  business ;  at  least,  a  satisfied  man  is  a  rare 
exception,  seldom  met  with  in  these  days.  But  some  complain 
of  what  is  their  own  doing.  The  company  man  may  complain 
of  many  matters  appertaining  to  his  work,  for  the  major 
portion  of  which  there  may  be  some  justification.  In  order 
to  form  an  opinion,  however,  his  privileges  must  be  weighed 
against  his  grievances,  and  the  balance  judged  accordingly. 
A  company  can  usually  be  relied  upon  to  deal  faii'ly  and 
squarely  with  their  engineers.  They  fill  responsible  posts, 
and  men  of  ability  possessed  of  a  ready  power  of  initiative, 
who  are  quick  to  recognise  advantages,  and  iave  the  courage 
to  suggest  and  inaugurate  improved  methods  of  working, 
in  any  of  the  various  ways  open  to  them,  are  usually  able  to 


adopt  them  without  interference  from  the  directors. 
Naturally  this  kind  of  man  is  rewarded,  as  he  ghonld  be,  by 
suitable  increase  in  salary,  and,  when  occasion  offers, 
additional  responsibility.  More  economical  working  and 
improvements  in  organisation  mean  money  to  the  company, 
and  they  give  one  a  more  or  les»  free  hand  to  carry  oat  his 
duties  along  the  best  possible  and  most  up-to-date  lines. 
-And  they  pay  him  according  to  his  value  to  them. 

The  man  of  energ}',  pro^'iding  his  energy  is  real  businefes 
energy,  can  make  his  opportunities  and  reap  the  b^jnefits  of 
his  labours  when  employed  by  a  com[;any.  The  man  works 
with  a  purpose,  and  is  given  to  understand  that  constant 
attention  to  his  work  will  surely  bring  reward  in  the 
shape  01  wages.  The  company  receive  more  in  the  way 
of  profit,  consequently  they  can  afford  to  pay  the  man 
who  is  chiefly  responsible  for  the  introduction  of  the  money- 
making  ideas,  accordingly. 

How  widely  different  are  the  conditions  of  the  municipal 
engineer.  He  also  complains,  and  when  bis  privileges  are 
weighed  against  his  disabilities,  the  balance  is  more  often 
than  not  to  be  found  on  the  wrong  side.  A  municipality 
seldom  treat  their  officers  as  they  should.  They  bind  liim 
up  in  rules  and  regulations — red  tape,  if  you  Uke.  Their 
engineers  also  have  responsible  duties  to  perform,  but  the 
man  of  ability  and  energy,  instead  of  finding  that  his  efforts 
for  improvement  and  increased  business  are  appreciated, 
discovers  that  there  is  no  opportunity  for  making  use  of  his 
talents.  He  is  just  one  member  of  a  large  staff  :  an  item 
of  I  a  big  quantity,  and  opportunity  seldom,  if  ever,  comes  for 
him  to  move  ahead  more  quickly  than  the  whole  batch 
around  hiiu,  be  they  slackers  or  workei-s.  He  has  ceilain 
officers  over  him,  and  they  in  their  turn  have  committees 
hovering  over  them,  and  his  only  chance  of  improving  his 
position  is  by  pushing  the  whole  lot,  or  waiting  for  a  dead 
man's  shoes.  The  council  engineer  may  bo  tearing  his 
inside  out  to  do  his  utmost  for  his  employers  :  he  is 
a  worker,  and  naturally  cannot  remain  idle  :  he  wants 
to  show  how  to  save  money  for  the  department :  he 
is  itching  to  go  ahead,  to  improve  and  alter,  so  as  to 
bring  in  more  profit ;  but  he  cannot  move — his  hands 
are  tied.  All  alterations  have  to  be  made  through  his 
superiors,  who  in  their  turn  must  necessarily  await  instruc- 
tions from  committee.  Result  :  much  never  reaches  the 
committee  stage,  and  the  engineer  in  despair  must  needs 
scramble  along  in  the  groove  made  for  him  until  such  time 
as  he  is  fortunate  enough  to  obtain  another  situation,  or  is 
able  to  step  up  a  pace  through  someone  above  him  leaving, 
or  growing  business  luckily  favours  him  in  the  way  of  a 
better  paid  post.  The  engineer  may  work — a  good  man 
will  always  work,  pay  or  no  pay,  it  is  his  nature — but 
encouragement  to  do  liis  best  is  lacking.  Opportunities 
which,  he  makes  are  not  grasped,  because  he  has  not  the 
power  to  grasp  those  opportunities.  Committee  meetings 
mean  delays,  and  frequently  delay  means  loss.  The  engineer 
sees  the  loss,  and  is  powerless  to  prevent  it.  The  committee 
are  too  busy  with  other  matters  to  take  action,  even  if  they 
possessed  the  ability  to  recognise  the  opportunity. 

The  time  spent  in  obtaining  sanction  for  capital  expendi- 
ture, with  a  Council  undertaking,  automatically  puts  a  heavy 
brake  upon  its  rapidly  growing  possibili'-ies.  Any  new  work 
entailing  a  cost  of  about  £20  has  usually  to  await  the  sanction 
of  certain  committees,  who,  in  their  turn,  are  forced  to  refer 
items  of  any  value  above  that,  to  a  general  Council  meeting, 
which  often  causes  weeks  of  delay  before  the  work  can  be 
proc3eded  with,  .Vgain.  dealing  with  larger  amounts,  it  is 
necessary  to  take  up  loans,  or  obtain  tenders  by  public 
advertisement  for  goods  and  material,  and  several  months 
will  perhaps  elapse  before  the  work  is  well  on  its  way  to 
completion.  In  this  manner  a  Council  take  months  to  carry 
out  what  a  company  would  do  in  about  a  week.  Imagine  a 
prospective  customer  with  a  broken-down  steam  or  gas 
engine,  requesting  an  immediate  supply  of  electricity  for 
driving  motoi-s  to  replace  his  old  plant :  what  a  handicap  a 
Council  is  to  commence  with.  It  is  red  tape  all  the  time. 
Work  cannot  proceed  without  waiting  to  receive  oflBcial 
sanction,  and  thereby  business  is  lost,  and  business  means 
money.  Suppose  a  job  offers,  costing  about  £200,  for  main- 
laying,  &c.,  with  an  estimated  revenue  of  £loO  a  year 
guaranteed  ;  a  company  would  have  the  current  on 
within  a  very  short  time  after  receipt   of   the   application 
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for  supply,  but  with  a  Council  weeks  will  elapse 
before  sam-tiou  is  obtained  for  the  work  to  proceed.  When 
a  company  receive  such  an  application  as  this,  the  applicants 
are  marvelling  at  the  smoothness  of  electric  driving  almost 
before  they  are  aware  of  their  gas  being  turned  off,  or  of  their 
obsolete  steam  plant  being  cold.  This  kind  of  consumer  talks, 
which  is  the  best  advertisement  possible,  and  many  are  the 
possible  new  consumers  likely  to  come  along  through  one 
smart  piece  of  work  of  this  kind. 

Consumers  naturally  prefer  a  supply  from  the  local 
authority  where  possible,  because  of  the  fact  that  charges  for 
energy  supplied  by  municipal  undertakings  are  generally 
lower  than  in  districts  supplied  by  private  enterprise.  This 
rate  depends  largely  upon  the  load  factor  and  initial  capital 
expenditure,  which  latter  item  is  far  higher  in  a  company 
works  than  in  a  municipal  undertaking.  The  tendency 
tvith  a  local  authority  is  toward  lower  charges,  as  the 
works  grow.  The  private  companies  have  always  their 
dividends  to  consider,  and  their  districts,  generally  speaking, 
are  not  quite  so  favourable  as  the  majority  of  Council  areas. 

In  conclusion,  I  think  the  balance  of  advantage  remains  with 
the  company  service.  There,  when  opportunities  occur, 
they  can  be  grasped  and  utilised  to  one's  personal  benefit  in 
the  end.  With  a  municipality,  it  is  just  a  question  of  waiting 
for  a  dead  man's  shoes.  The  man  who  has  managed  somehow 
to  get  placed  on  a  scale  where  his  salary  automatically 
increases  by  small  amounts  annually,  and  who  is  satisfied  to 
rub  along  without  exerting  himself  too  much,  is  better  off  in 
a  Council  station.  On  the  other  hand,  a  worker  with  a 
decent  head  on  his  shoulders,  who  wants  to  be  paid  for  his 
ability,  had  far  better  stick  to  a  company  and  use  his  abilities 
for  his  own  betterment. 


BUSINESS  NOTES. 


Li«?litinj!:  Plants  Wanted  for  Canada.— The  Com- 
missioner of  the  Commercial  Bureau,  Brandon,  Manitoba,  would  like 
to  hear  from  manufacturers  of  electric  storagre  lighting  plants  that 
are  suitable  for  farm-houses.  Mr.  Langdon  states  that  if  firms  will 
send  illustrations  and  all  particulars  tb  him,  he  will  put  them  in  the 
hands  of  an  intending  customer. 

Enffine     Foundations.— From    Messes.   Mitchells, 

ASHWORTH,  Stansfield  &  Cc,  LTD.,  23  and  24,  Old  Bailey, 
London,  E.G.,  we  have  received  some  lists  relating  to  their 
'•  Mascolite "  felts  for  reducing  vibration  and  deadening  sound. 
Amongst  recent  orders  received  by  them  is  one  for  "  Mascolite 
B.U.,"  1  in.  thick,  for  an  engine  foundation  at  the  Belgravian  Steam 
Works,  Brewery  Road,  London,  N.,  with  Mascolite  washers  and 
bushings  for  the  bolt  holes  in  the  engine  bed.  (Architects,  Messrs. 
Taperell  &  Haase.)  Another  order  is  for  "Mascolite  B.U.S.P.' 
(specially  waterproof  quality)  1  in.  thick,  for  gas  engine  founda- 
tion 802  gq.  ft.,  for  Olympia  Theatre,  Coalville,  near  Leicester. 
(Electrical  engineers,  Messrs.  Baugnan  &  Co.,  London  Street, 
Reading.)  "Mascolite  I.R."  carriage  body  pads,  6  in.  x  3  in. 
X  li  in.,  quality  F.H.  (with  two  layers  i  in.  rubber  insertion)  is 
being  supplied  for  Ceylon  Government  railways.  "Mascolite 
P.S.P.'  (specially  waterproof)  permanent-way  pads  iin.  thick,  for 
the  State  Railways  of  France  (formerly  Western)  is  to  be  used  on  a 
viaduct  in  the  immediate  nerghbourhood  of  Poisey  Station  (Seine 
et  Oise). 

White    City   Exhibitions. — We  have    received    from 

Sir  Owen  Phillips,  the  chairman  of  council  of  the  Latin-British 
and  South  American  Exhibition,  1912,  the  following  figures  regard- 
ing the  increase  in  British  exports  to  France  and  Japan  since  the 
Franco-British  and  Japan-British  Exhibitions  held  at  Shepherd's 
Bush.  They  are  taken  from  the  French  oflBcial  statistics  recently 
published  by  the  Administration  Generale  des  Douanes  (the  French 
Custom  House)  and  from  a  Japanese  oflBcial  source  : 

British  exports  to  France.— In  1908  they  were  790,363,000  fr.  ; 
in  1909  (the  year  following  the  Franco-British  Exhibition)  they 
reached  R84,163,000  fr.  ;  in  1910  they  were  926.826,000  fr.  •  and  in 
1911  they  were  1,020,827,000  fr. 

British  exports  to  Japan.— In  1909  the  value  amounted  to 
86,227,7.50  yen  ;  in  1910  (the  year  of  the  Japan-British  Exhibition), 
94,700,911  yen;  in   1911,  111,150,768  yen. 

It  is  hoped  that  the  forthcoming  Exhibition  will  have,  as  one  effect, 
the  stimulation  of  export  trade  to  France,  Italy,  Spain,  Portugal 
and  South  and  other  Latin-American  Republics. 

Osram  Undaunted.— We  have  received  from  the 
General  Electric  Co.,  Ltd.,  a  photographic  reproduction  showing 
the  behaviour  of  an  Osram  lamp  which  met  with  a  remarkable 
accident  recently  at  Sunderland.  The  wire  just  above  the  holder 
fused,  and,  of  course,  the  lamp  and  the  heavy  glass  shade  fell  to  the 
floor,  a  distance  of  10  ft.  The  point  of  the  lamp  stuck  in  floor,  and 
the  lamp  remained  standing  upright  undamaged,  whilst  the  glass 
.•?hade  was  smashed  to  atoms. 


Elertric  Cookery  Demonstration. — A  demonstration 

of  electric  cooking  was  recently  given  at  Watford  by  the  Electric 
AND  Ordnance  Accessories  Co.,  Ltd..  in  collaboration  with 
Messrs.  A.  Couldrey  &  Co.,  who  demonstrated  their  Dreycoul 
cookery  bag,  using  an  "  Eclipse"  electric  cooker  for  that  purpose. 
Mr.  F.  W.  Purse,  of  the  Watford  U.D.C.  Electricity  Department,  sent 
out  a  letter  to  his  consumers,  in  which  he  drew  their  attention  to  the 
demonstrations,  and  pointed  out  th  at  the  "  Ecli  pse ' '  electric  cooker  was 
being  used  entirely  for  the  cooking  operations.  Demonstrations  were 
given  twice  daily,  from  February  26th  to  March  2l8t.  The  demon- 
strator was  Mrs.  Lewip,  F.C.A.,  Gold  Medallist,  who  had  never  before 
used  an  electric  stove,  and  had  only  seen  the  "  Eclipse  "  cooker  for  half 
an  hour  the  previous  week  ;  yet  within  an  hour  of  the  stoves  being 
connected  up  she  commenced  her  first  public  demonstration,  using 
electricity  for  cooking,  with  most  successful  results.  The  hall  was 
crowded  with  people  at  each  demonstration,  and  very  keen  interest 
was  displayed  in  the  electric  ovens.  Mr.  Purse  remarks  that  at  the 
present  time  it  is  the  duty  of  those  connected  with  electricity  supply 
to  educate  people  up  to  the  fact  that  cooking  can  be  done  better, 
more  easily,  and  as  cheaply  with  electricity  as  with  gas  ;  this 
having  been  accomplished,  it  will  create  the  demand  for  cooking 
appliances  without  any  hesitation  on  the  part  of  the  consumers. 

Condensing  Plant. — We  have  received  a  lengthy  list  of 

orders  for  steam  condensing  plant  recently  received  by  the  Mirrlees 
Watson  Company,  Ltd.,  of  Glasgow.  These  include  the  following  : — 
Babometric  Jet  Plantb.— Two  eets  for  Messrs.  D.  Adamson  &  Co. ;  a  number 
for  sugar  coonpanies  in  East  Africa,  Formosa  and  elsewheie ;  s^  me  for  Mexico ; 
one  set  for  Messrs.  Babcock  &  Wilcox,  Ltd. ;  one  set  for  Houghton  Main 
Colliery  ;  one  set  for  the  Dominion  Ii  on  and  Coal  Co.  (per  The  Canadian  Boving 
Co.) ;  one  set  for  Oldham  Corporation  (per  The  Brush  Electrical  Engineering 
Co.,  Ltd.). 

ScRFACE  Condensing  Plants.— One  set  for  the  Powell  Duffryn  Coal  Co. ;  one 
set  for  Denaby  and  Cadeby  Main  Collieries  Ltd. ;  two  sets  for  Liverpool 
Corporation  (per  The  B.T.-H.  Co.);  two  seta  for  Liverpool  Corporstion  (per 
Britifrh  Westinphouse  Co.,  Ltd.) ;  one  set  for  Nova  Scotia  (per  Messrs.  Fraser  and 
Chalmers,  Ltd.) ;  one  set  for  Athens  (per  La  Compagnie  Francaise  Thomfon- 
Houston) ;  one  set  for  Messrs.  F.  Smith  &  Co.,  Salford  (per  B.T.-H.  Co.  Ltd.). 

Low  Level  Jet  Condensing  Plant.— One  set  for  Maltby  Main  Colliery  (per 
B.T.-H.  Co.  Ltd.). 

Also   the  following   plant  fitted  with   pumps  of   the   Miirlees- 

Leblanc  Rotary  Type  : — 

Three  sets  surface  condensing  plant  for  Port  Said  Tramways  (per  La  Com- 
pagnie Francaise  Thomson-Houston)  ;  two  sets  Mirrlces-Leblanc  Multi-Jet 
Condensing  Plant,  for  Nixon's  Navigation  Coal  Co.  (per  Messrs.  Belliss  & 
Morcom  Ltd.) ;  one  set  surface  condensing  plant  for  Norwich  Corporation  (per 
Messrs.  Jas.  Howden  &  Co.,  Ltd.). 

Lar^e   Chain    Drive   Installations. — Referring  to  a 

notice  in  our  "  Contracts  Closed  "  column,  that  a  recent  order  for 
chain  drives  aggregating  800  H.P.,  was  thought  to  be  the  largest 
single  order  on  record  in  this  country,  Messrs.  Hans  Renold, 
Ltd.,  inform  us  that  they  are  just  completing  a  single  order 
aggregating  1,500  h.p.,  for  chain  drives  for  a  woollen  mill  at 
Keighley.  The  consulting  engineer,  who  is  carrying  out  the 
electrification  of  this  mill,  decided  to  u?e  chain  drives  from  motors 
to  line-shafts  throughout,  and  a  good  many  of  these  have  now  been 
installed.  An  order  for  chains  and  wheels  for  drives  aggregating 
1,200  H.P.  for  a  single  mill  was  followed  by  a  duplicate  repeat 
order  by  the  same  firm  of  engineers,  and  as  far  as  installations,  as 
distinct  from  single  orders,  are  concerned,  Messrs.  Hans  Renold 
know  of  many  cases  where  even  these  figures  have  been  exceeded. 
As  showing  the  tremendous  strides  that  this  form  of  power  trans- 
mission is  making,  they  quote  their  own  figures  for  the  past  three 
years:— 1909,  48,104  H.P.  ;  1910,  67,360  h.p.;  1911,  99,642  H.P. 
These  figures  represent  the  horse-power  that  will  be  transmitted 
by  the  complete  drives  (wheels  and  chains)  which  they  have 
supplied  for  engineering  purposes  during  the  years  named. 

Book  Notices. — Small  Switches  and  Iheir  Circuits- 
By  W.  Perren  Maycock,  M.I.E.E.  1911.  London  :  S.  Rentell  and 
Co.  Price  2s.  6d.  net. — This  book  diflFers  from  the  majority  of 
new  publications,  inasmuch  as  it  deals  with  one  phase  of  electrical 
work,  and  views  it  from  the  standpoint  of  one  particular  firm. 
In  an  ordinary  way  this  mode  of  proceeding  would  be  unsatisfactory, 
but  the  name  of  Lundberg  is  so  closely  associated  with  small  special 
switches  that  in  this  case  the  result  justifies  the  experiment.  It 
is  now  30  years  since  the  firm  of  Messrs.  A.  P.  Lundberg  c&  Son 
was  established,  and  they  have  always  been  trying  to  improve 
their  special  designs.  In  thus  limiting  the  scope  of  their 
activities  they  have  been  able  to  make  this  branch  of  work 
peculiarly  their  own,  and  their  designs  now  cover  practically  every 
requirement  of  small  multiple  switch  work.  After  explaining  the 
importance  of  detail  in  electric  wiring  work,  the  author  shows  to 
how  large  an  extent  suitable  switching  arrangements  affect  the 
cost  of  electric  lighting,  and  proceeds  to  describe  Messrs.  Lundberg's 
principal  special  designs  of  switches,  wall  plugs  and  ceiling  roses. 
A  number  of  diagrams  follow,  in  which  both  "  safe "'  and 
"dangerous  "  methods  of  wiring  are  shown,  as  well  as  the  switches 
invented  to  permit  of  lamps  lieing  turned  on  or  off  from  a 
number  of  points.  Wiring  problems,  as  they  are  often  called, 
have  for  many  of  us  a  fascination  somewhat  akin  to  a  chess 
problem,  and  to  such  persons  the  diagrams  given  in  this  book 
will  be  very  welcome  They  show  how  seemingly  insoluble 
requirements  can  be  easily  met,  and  open  out  possibilities  of 
arrangements  of  circuits  which  will  prove  of  great  value  to  a 
contractor  advising  a  client  &^  to  the  best  positions  of  lamps, 
pings  and  switches.  The  author  has  acquitted  himself  well  in  a 
difficult  task,  and  we  feel  sure  that  many  of  our  readers  will  derive 
much  benefit  from  a  study  of  the  book. 

The  London  Chamber  of  Commerce  (Oxford  Court,  Cannon  Street, 
E.C.)  has  issued  ^  useful  brochure  regarding  the  Manufacturers' 
Section  of  the  Chamber,  with  a  full  list  of  members  of  the  Section, 
and  giving  in  broad  outline  the  character  of  the  suKlects  which  have 
occupied  its   attention    from    the  year  1897  down  to  date.     At  the 
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end  of  the  book,  answers  are  given  to  a  number  of  questions  that 
are  often  asked  rejyardinj?  the  orfjanisation  of  the  Chamber  and  itH 
work  internationally  and  legislatively,  and  the  privileges  of 
membership  for  the  individual  member. 

"Juiiriuil    of   the   Western    Society   of   EnRineers.'     Vol.  -WI, 
No.  10.     December,  1 '.til.     Chicapo  :  The  Society.     Price  50  cents. 

•'  Traiixactions  of  the  Institution  of  EnKineers  and  Shipbuilders  in 
Scotland."     Glasgow  :  The  Institution. 

.  ••  L'Electricito   Domestique."      By    Georges  Mis.     l'Jl2.     Paris: 
Dunod  &  Pinat.     Price  2  it.  50. 

"Berochnung    von    Wechselstrom-Femleitungen.'        By    Dr.   C. 

Brietfeld.     1912.     Brunswick  :  Friedr.  Viewcg  ^:  Sohn.    Price  M.  4. 

■'Jourmil   of  the   American    Society  of    Mechanical  Engineers." 

Vol.    XXXIV,    No.    3.     March,    1912.     New    York  :  The    Society. 

Price  35  cents. 

"  Fortschritte     der     Elektrotechnik."       1911.       Berlin:     Julius 
Springer.     Price  M.  10.  ,, 

•'  procrediiKix  of  the  American  Institute  of  Electrical  Engineers. 
Vol.   XXXI,   No.  3.      March,   1912.      New  York  :    The   Institute. 
Price  »1. 

"Atti   della   Associazione    Elettrotecnica   Italiana."      February, 
1912.     Milan  :  Stucchi,  Ceretti  e  0. 

"  Papers  and  Reports  Relating  to  Minerals  and  Mining."     1911. 
Wellington  :  The  Government  Printer. 

"  Boletin  de  Ingenieros."     Vol.  II,  No.  6.     February  16th,  1912. 
Mexico  :  Secretaria  de  Guerra. 

Catalogues  and  Lists.— Mkssrs.  Julius  Sax  &  Co., 

Ltd.,  24a.,  High  Street,  New  Oxford  Street,  London,  W.C.— New 
catalogue  of  70  odd  pages,  divided  into  two  sections,  in  the  first  of 
which  are  .shown  a  variety  of  fittings  for  Holophane  glass,  while 
the  second  contains  a  variety  of  forms  of  Holophane  glassware. 
The  book  is  very  fully  illustrated,  reflector  l)0wl  fittings,  ceiling 
fittings,  sphere  fittings,  pendant  fittings,  cluster  bodies,  bowl-type 
reflectors,  ornamental  reflectors,  pendant  and  upright  globes, 
Stilletto  prism,  and  concentrating  reflectors,  iVc,  all  being  included. 
Mk.  Harby  Moss,  116,  Horton  Grange  Road,  Bradford.— Leaflet 
relating  to,  and  samples  of,  "'  Moorit "  jointing  material  for  high- 
pressure  steam  piping,  >.V:c. 

Mb.  a.  T.  Murbat,  HO,  Great  Charlotte  Street,  Liverpool. — List 
of  "  High  Duty  "  twist  drills,  giving  sizes,  speeds,  prices  and  other 
information.  It  is  claimed  that  these  drills  will  run  at  about 
double  the  speed  of  ordinary  carbon  drills. 

Messrs.  Vebit'^s,  Ltd.,  31,  King  Street,  Covent  Garden,  London, 
W.C. — Twenty-page  list  (No.  ()60,  giving  illustrated  particulars 
and  prices  of  their  "Aston"  electric  pocket  lamp  cases,  pocket 
lamps,  lamp  and  torch  batteries,  small  metal-filament  lamps,  port- 
able lanterns,  cycle  lamps,  travelling  and  inspection  lamps,  and 
other  like  manufactures — 150  lines  in  all. 

The  Western  Electric  Co.,  Ltd.,  North  Woolwich. — Leaflet 
No.  llA,  giving  information  relating  to  "Western"  tape  and  its 
price.  This  is  the  material  which  was  originally  placed  on  the 
market  as  "  Amazon  '  tape,  the  name  only  being  altered. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House, 
Upper  Thames  Street,  London,  E.C. — New  price  list  of  six  pages, 
illustrating  the  points  of  merits  of  the  B.T.-H.  Edison  carbon 
lamps.  The  new  list  gives  tables  of  data  and  life  and  the  various 
voltages,  sizes,  and  efficiencies  of  both  standard  and  radiator  lamps. 
The  traction  type  of  Edison  lamps  is  extensively  employed  by  tram- 
way companies.  Copies  of  this  list  will  be  supplied  in  quantities 
on  application. 

Messks.  Donovan  &  Co.,  47,  Cornwall  Street,  Birmingham. — 
New  catalogue  of  16  pages,  containing  brief  information,  illus- 
trations, and  prices  of  a  variety  of  electric  heating,  and  cooking 
apparatus,  including  laundry  and  flat  irons,  glue  pots,  liquid  heaters, 
kettles,  geysers,  hair  dryers,  water  heaters,  hot  water  urns,  hot 
plates,  electric  convectors,  luminous  radiators,  Bastian  quartz 
heaters,  kc.  A  number  of  simplified  designs  of  cheap  radiators  are 
given  in  the  list. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  N.E.— As  a  companion  picture  to  the  humorous  cartoon 
entitled  "Making  the  '  Onewatt '  Lamp,"  recently  issued  by  the 
firm,  they  have  now  produced  a  humorous  cartoon  on  the  subject 
of  '•  Selling  Tantalum  Lamps."  In  this  design  the  greatly  over- 
worked tantalum  sales  department  is  playfully  depicted,  while 
there  is  also  an  illustration  of  shipping  tantalum  lamps,  showing 
barrels  being  tumbled  over  a  parapet  on  to  a  steamer  below  ;  three 
instances  of  travellers'  difficulties  of  a  more  or  less  imaginary, 
but  humorous,  character  appear.  One  is  entitled  "  Convincing  the 
West,"  another  "  Delighting  the  East,"  and  the  third  demonstrating 
the  strength  of  tantalum  lamps. 

For  Sale.— The  St.  Pancras  B.C.  has  for  disposal  one 
80-KW.  Willans-Johnson  &  Phillips  D.c.  set  and  one  W'illans-Latimer 
Clark  D.c.  set.  Messrs.  G.  N.  Dixon  &  Co.  will,  on  March  27th 
and  28th,  sell  by  auction,  at  Trefriw,  N.  Wales,  a  quantity  of 
electrical  mining,  ore-dressing  and  contractors'  plant.  See  our 
advertisement  pages  to-day. 

New  Manufactures. — Messrs.  James  Bros.,  of  Leys 

Avenue,  Letohworth,  Herts,  inform  us  that  they  have  just  put  on 
the  market  new  types  of  measuring  instruments  for  a.c.  and  D.c, 
and  a  new  valveless  engine  and  dynamo  for  bioscope  and  country 
house  work.  The  engines  are  low  in  first  cost,  and  have  only  three 
moving  parts.     The  firm  are  opening  showrooms  in  London. 

A    Million    Maitnetos.  —  The   Bosch   Magneto  "Co. 

inform  us  that  the  millionth  magneto  manufactured  by  them  has 
just  been  received  at  the  London  headquarters  iu  Newman  Street, 
■  W.  This  is  a  remarkable  record,  and  serves  to  illustrate  the 
important  part  played  by  the  magneto  in  connection  with  the 
modern  internal-combustion  engine. 


The    Coal    Strike. — A    correspondent  writes  : — '*  The 

Buitish  Wkhtinohocse  Co.,  Trafford  Park,  have  intimated  that 
they  will  have  to  close  down  at  the  week-end  in  the  event  of  the 
coal  dispute  continuing.  In  normal  times  they  employ  about 
7,500  people.  About  1,0W  of  this  number  have  been  suspended 
from  the  beginning  of  the  stoppage,  but  now  the  remaining  6..vOO 
have  received  notice,  and  at  the  end  of  the  present  -.veek  it  is 
expected  that  they  als^j  will  be  idle.  The  compajiy  have  not  taken 
this  step  because  of  the  lack  of  coal.  The  prime  reawm  i«  the 
impossibility  of  obtaining  working  material. 

"  At  Glover's  Cahle  Works.  Trafford  Park,  the  continuance  of 

work  depends  on  the  length  of  time  the  electric  power  supply  will 

hold  out." 

Mr.  H.  D.  Bobkt,  9,  Billiter  Sfjuare.  E.C,  London  agent  of  the 

German-Australian  Steamship  Co.,  Hamburg,  announces  advances 

in  rates  of  freight  to  Australia  and  New  Zealand,  "  Owing  to  the 

enormous  increase  in  cost  of  coal.'" 
The  Tiiiiex  states   that  the  National  Gas  Engine  Co.,  Ltd., 

Ashton-under-Lyne,    which    employed    2,000    workpeople,    cloeed 

their  works  on  Monday. 

Dissolutions    and    Liquidations.  — The    Western 

Electric  Co.  (Australia),  Ltd. — At  a  meeting  held  at  Norfolk 
House,  W.C,  on  February  28th,  it  was  resolved  to  wind  up  volun- 
tarily, with  Mr.  Duncan  Campbell  as  lifjuidator.  A  meeting  of 
creditors  is  called  for  April  1  ft. 

Oudtshoorn  Electric  Light  and  Power  Co.,  Ltd.— This 
company  is  winding  up  voluntarily,  with  Mr.  E.  West,  of  7lA,  Queen 
Victoria  Street,  E.C,  as  liquidator.  Mr.  West  is  authorised  to 
divide  among  the  contributories  in  specie  any  part  of  the  assets.  A 
meeting  of  creditors  is  called  for  April  3rd. 

Railoi'HONES,  Ltd.— a  meeting  is  called  for  April  22nd,  at  20, 
Temple  Row,  Birmingham,  to  hear  an  account  of  the  winding  up 
from  the  liquidator,  Mr.  E.  Wilson. 

Bolton  Electrical  Co.,  electrical  engineers,  12,  Great  Moor 
Street,  Bolton. — Messrs.  J.  Whittle  and  J.  R.  Greenwood  have 
dissolved  partnership.  Mr.  Whittle  will  attend  to  debts  and  will 
continue  the  business  under  the  same  style. 

British  Tramways  and  General  Construction  Co.,  Ltd.— A 
meeting  will  be  held  at  83,  Cannon  Street,  E.C..  on  April  IStb.  to 
hear  an  account  of  the  winding  up  from  the  liquidators,  Messrs. 
0.  H.  Smith  and  B.  C.  MoUoy. 

Messrs.  H.  W.  Umney  and  A.  Peckett  (Umney  i:  Peckett,  con- 
sulting engineers  and  agents,  4>>,  King  William  Street,  E.C)  have 
dissolved  partnership.     Mr.  Umney  will  continue  the  business. 

Trade   Announcements. — Messrs.  Robert  Bowrax 

and  Co.,  Ltd.,  of  Newcastle-on-Tyne,  have  opened  a  branch  in 
London,  Nos.  21  and  22,  Mark  Lane,  Station  Buildings.  E.C,  where 
samples  and  particulars  can  be  obtained  of  their  specialities  in 
white  anti-friction  metals  for  dynamo  and  motor  bearings, 
turbines,  reciprocating  engines,  kc.  Flangite  jointing  paste, 
bitumen  solution  for  the  preservation  of  steel  and  ironwork,  and  for 
coating  underground  conduits,  dynamo  and  motor-car  cases  and 
frames,  pumping  work,  accumulator  lugs,  stands,  trolley 
standards,  &c. 

Langdon-Davies  Motor  Co. — With  reference  to  the  notice 
appearing  in  our  last  issue  it  is  announced  that  all  correspondence 
should  be  addressed  to  110,  Cannon  Street,  E.C. 

Mr.  .John  Newby,  electrician,  of  128,  Grange  Road.  Ram?gate, 
has  opened  offices  and  a  showroom  at  105,  High  Street.  Ramsgate. 

Owing  to  increased  business  in  Westinghouse-Morse  Rocker-Joint 
silent  chain  drives  for  high-speed  power  transmission,  the  Westing- 
house  Brake  Co.,  Ltd.,  of  King's  Cross,  N.,  has  opened  a  district  office 
at  Standard  Buildings,  City  Square,  Leeds,  Tirhich  will  be  in  charge 
of  Mr.  G.  W.  Cosby. 

Messrs.  E.  Brook,  Ltd.,  of  Huddersfield,  announce  that  owing 
to  increasing  business  they  have  opened  a  branch  at  178,  Gray's 
Inn  Road,  London,  W.C.  (telephone  No.  "  2642  Holborn ").  This 
branch  will  be  well  stocked,  for  immediate  delivery,  with  single, 
two  and  three-phase  motors  of  both  slip-ring  and  squirrel-cage 
rotor  types  suitable  for  all  voltages  and  frequencies  in  and  around 
the  London  area.  It  will  be  in  charge  Mr.  Chas.  H.  Jessop.  who 
until  a  few  months  ago  was  the  representative  of  the  Langdon- 
Davies  Motor  Co.,  Ltd.  Mr.  E.  H.  Smith,  who  has  been  in  charge 
of  Messrs.  Brook's  Leeds  branch,  will  be  his  assistant. 


LIGHTING  and  POWER  NOTES. 


Aberdare.— The  U.D.C.  has  applied  to  the  L.G.B.  for  a 
loan  of  £5,000  for  extending  the  electricity  station  and  supplying 
energy  for  the  tramways. 

Ashton-under-Lyne.  —  The     Electricity      Committee 

proposes  to  visit  a  number   of  towns  where  a  certain  kind  of 
turbo-alternators  is  in  operation. 

Australia. — The  Mayor  of  Perth  (TT.A.)  has  announced 
the  decision  of  the  Lighting  Committee  to  take  over  the  Perth  gas 
and  electric  lighting  works  immediately.  The  question  of  the 
terms  of  the  purchase  of  this  undertaking  was  the  subject  of  con- 
siderable litigation,  ending  in  an  appeal  to  the  Privy  Council,  which 
was  heard  last  year,  and  decided  in  favour  of  the  gas  company. 
A  few  weeks  ago  the  Council  raised  a  loan  of  £525,000  on  the 
London  market  for  the  purpose  of  completing  tue  purchase. 
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BanUdiitli,-- A  sihcnn'  lor  liirbtin>f  tlu'  lown  with  elec- 
tricity has  been  referred  to  the  Works  Committee  of  the  XJ.D.C. 

Beauniaris. — A  scheme  is  under  consideration  for 
utilising:  the  water  power  at  PwUfanop,  Anglesey,  for  the  liKhtinj? 
of  Beaumaris  and  district  by  electricity. 

Bredbiiry  and  Roiniley. — The  U.D.C.  has  consented 

to.  the  Stockport  T.C.  supplying  current  to  the  works  of  Messrs. 
Pollock  i:  Macnab,  engineers,  of  Bredbury,  on  the  firm  paying  .tl 
per  annum  and  Stockport  Corporation  5s.  per  annum,  as 
acknowledgements  for  the  privilege.  The  Council  has  also 
empowered  Stockport  to  canvass  the  district  to  ascertain  what 
employers  of  labour  are  willing  to  take  current. 

Brijrhtoil.  —  The  wiring  scheme,  referred  to  last 
week,  has  been  revived  by  the  Lighting  Committee  of  the  T.C, 
which  now  recommends  the  Corporation  the  scheme  with  the 
proviso  that  the  Council  reserves  the  right  to  refuse  to  supply 
current  to  premises  more  than  SO  ft.  from  any  distributing  main, 
unless  the  cost  of  the  service  beyond  the  distance  of  30  ft.  is 
defrayed  by  the  owners  or  occupiers  of  premises.  If  the  scheme  is 
now  adopted,  local  wiring  contractors  will  be  invited  to  do  the  wiring 
and  fitting,  and  receive  Id.  per  unit  for  current  consumed. 

Blirton-on-Treilt.— The  Gas  and  Electricity  Committee 
has  decided  to  appropriate  £1,000  from  the  electricity  department 
in  aid  of  the  rates  for  the  ensuing  year. 

Cheltenham. — An  ofRcial  inquiry  will,  on  March  26th, 
be  held  into  the  application  of  the  T.C.  for  an  order  to  extend  the 
lighting  mains  to  rural  parishes  in  the  Cheltenham  and  Winchcombe 
R.p.C.'s  areas.  There  is  threatened  opposition  from  the  former 
body,  the  Gas  Co.,  and  elsewhere. 

Chile. — Don  Luis  Gonztdez  Edwards  has  obtained  a 
decree  approving  plans  for  the  erection  of  an  electric  generating 
station  in  the  town  of  San  Antonio  for  lighting  and  power 
purposes. 

China. — At  the  commencement  of  the  present  year  the 
central  station  of  the  Compagnie  de  Tramway  et  Eclairage  de 
Tientsin  was  supplying  current  to  28,065  lamps,  an  increase  of  40 
per  cent,  on  the  12  months.  Owing  to  the  use  of  metal- filament 
lamps,  however,  the  receipts  are  not  showing  a  corresponding 
increase. 

Continental   Notes. — Austria. — The    Oesterreichische 

Electricitats  Lieferungs  Gesellschaft,  of  Vienna,  is  increasing  its 
capital  from  £100,000  to  £240,000  for  the  purpose  of  establishing 
a  central  electric  lighting  and  power  station  in  the  town  of 
Schatzlar. 

Germany.— The  dispute  between  the  T.C.  of  Wilhelmshaven  and 
the  Thiiringer  Gaswerke,  of  Leipzig,  regarding  the  right  of  the 
municipality  to  install  an  electric  service,  has  been  finally  decided 
in  the  favour  of  the  former  by  the  Celle  High  Court.  The  path  is 
now  clear  for  the  erection  of  a  public  service  in  the  western  parts 
of  the  city,  while  a  beginning  has  already  been  made  with  the 
construction  of  the  electric  tramways  network. — Elek  ai  Mas- 
chine  riban. 

■Russia. — With  a  view  of  meeting  the  increasing  demand  for 
current,  a  new  Diesel  engine  and  generator  is  to  be  put  down  at  the 
central  station  of  the  Sociote  d'Electricite  de  Radorn,  in  the  town 
of  Radorn. 

■  Seain. — The  joint  stock  society  formed  in  October  last  to  supply 
electric  current  to  Barcelona,  has  placed  an  order  with  the  Society- 
de  Mulhouse  (Alsace)  for  two  groups  of  turbo-alternators  of 
10,000  H.p.  each,  producing  three-phase  current  at  11,000  volts. 
The  groups  will  be  installed  in  the  ^ciety's  station  at  San  Adrian 
del  Besos,  and  are  expected  to  be  working  by  December. — Tndns- 
tri-a  e  ^Invencwneg. 

,  Croydon. — The  B.C.,  on  the  recommendation  of  the 
Finance  Committee,  has  appropriated  a  further  sum  of  £3,500  from 
the  electricity  department  towards  the  relief  of  the  rates  ;  and 
£8,000  from  the  tramways.  These  sums,  in  conjunction  with  other 
drastic  measures,  have  saved  an  increase  of  the  present  rates  of 
7Si  2d.  in  the  £.  The  chairman  of  the  Finance  Committee  described 
the  sum  taken  from  the  electricity  department  as  1  per  cent,  of  the 
capital  involved.  Alderman  Miller,  chairman  of  the  Electricity 
Committee,  said  that  altogether  the  undertaking  had  provided 
£25,000  to  the  relief  of  the  rates.  The  Finance  Committee  recom- 
mended that  the  Electricity  Committee  be  required  to  present  esti- 
mates of  revenue  and  expenditure  for  1912-13  before  any  further 
sums  were  expended  out  of  revenue  for  works  of  a  permanent  nature. 
or  any  further  reduction  was  made  in  the  price  of  current. 
Alderman  Miller  declared  that  this  would  greatly  hamper  the 
cpQimittee ;  and  his  amendment  that  the  recommendation  be 
deleted  was  carried.  Councillor  Muggeridge  said  that  according  to 
Ms  calculations,  the  capital  expenditure  in  this  department  showed 
a  return  of  8^  per  cent. 

Easing:ton. — A  poll  is  to  be  taken  here  with  reference 
to  the  obtaining  of  a  Prov.  Order,  with  a  view  to  the  parish 
being  lit  by  electricity.  The  Northern  Electric  Supplies  Co.  has 
offered  to  install  42  lamps,  poles,  &c.,  at  a  cost  of  £450,  payment  to 
|9e  extended  over  five  years. 

Grantham. — The  Guardians  were  notified  at  their  meet- 
ing on  Monday,  by  the  Urban  Flectric  Supply  Co,  that  if  the  coal 
strike  continued  on  and  after  March  23rd,  the  price  of  electricity 
for  beating  and  power  would  be  raised  from  2jd.  to4d.  per  unit. 


Gra\esend.-  The  T.C.  has  decUned  to  give  a  supply  of 
current  to  property  at  Meopham,  which  is  outside  the  borough. 
Additional  current  for  power  purposes  is  to  be  supplied  to  the 
Imperial  Paper  Mills,  and  a  loan  is  to  be  applied  for  for  mains 
extensions,  house  services,  &c. 

Great  Yarmouth. — The  T.C.  has  entered  into  an  agree- 
ment to  supply  current  to  the  Royal  Naval  Hospital. 

Grimsby. — In  connection  with  its  new  Immingham 
Dock,  the  (ireat  Central  Railway  Co.  has  erected  a  combined 
hydraulic  and  electric  power  station  ;  the  electric  generating  plant 
installed  consists  of  two  250-KW.  horizontal  Curtis  turbo- 
generators, one  500-KW.  and  one  1,500-kw.  set  of  the  same  type, 
the  largest  set  being  under  erection.  Three  250- kw.  rotaries  are 
installed,  and  the  three  sub-stations  on  the  Dock  Estate,  which 
convert  the  generated  supply  (0,600  volts  three-phase)  to  460  volts 
for  distribution  over  a  three-wire  network,  are  to  have  a  combined 
capacity  of  1,500  KW.  This  plant,  in  addition  to  supplying 
lighting,  pumping,  &c.,  at  Immingham,  also  supplies  1,200  KW.  to 
Grimsby  Docks,  9  miles  away,  and  energy  for  operating  the 
Grimsby  District  Light  Railway,  an  overhead  500-volt  d.c.  trolley 
line  of  the  Great  Central  Railway  Co.  The  line  is  only  5  miles 
long,  and  is  supplied  through  a  sub-station  equipped  with  two 
250-K\v.  rotaries.  The  Railway  Xeivs  states  that  special  steel 
under-frame  cars  to  carry  64  passengers  and  40  passengers,  with 
two  50-H.P.  motors  and  two  35-h.p.  motors  respectively,  have  been 
supplied  by  the  Brush  Co.,  the  electrical  equipments  being  by 
Messrs.  Dick,  Kerr. 

Govan. — The  T.C.  has  notified  that  from  May  15th, 
1912,  the  price  per  unit  for  lighting  will  be  reduced  to  («)  5d.  per 
unit  for  the  first  365  hours  use  per  annum  of  the  maximun  demand, 
and  Id.  per  unit  for  extra  units  ;  (J)  an  optional  flat  rate  of  2^d. 
per  unit. 

Uazel^rove-cum-Bramall. — The    Stockport    T.C,  in 

the  absence  of  consent  from  the  U.D.C,  having  applied  to  the 
B.  of  T.  for  an  order  to  enable  it  to  supply  current  to  premises  in 
Hazelgrove,  the  B.  of  T.  has  asked  for  the  Urban  Councils  reasons 
for  refusing  consent.  The  reply  sent  is  to  the  effect  that  the  Urban 
Council  contemplates  making  application  for  a  prov.  order  for  E.L., 
and  that  under  those  circumstances  it  was  not  prepared  to  assent  to 
electricity  being  supplied  by  any  outside  authority  in  the  Council's 
area. 

Ipswich. — A  L.G.B.  inquiry  was  held  on  March  14th 
into  the  T.C.'s  application  for  sanction  to  a  loan  of  1 9,130  for 
extension  of  the  electricity  undertaking.  In  the  course  of  the 
proceedings,  Mr.  Frank  Ayton,  the  borough  engineer,  explained  that 
in  February  last  they  received  permission  to  borrow  for  a  1,000  kw. 
turbo-generator  set,  which  \tas  not  yet  finished  ;  they  were,  how- 
ever, working  right  up  to  their  limit  and  would  supply  at  least 
1,600  KW.  by  next  winter — their  plant  capacity  at  present  being 
1,611  KW.  At  the  end  of  February  last  year  the  consumers  numbered 
866,  while  a  year  later  they  numbered  1,104  ;  traction  and  power 
units  accounted  for  about  70  per  cent,  of  the  supply.  A  revised 
application  was  drawn  up,  the  items  being  as  follows  : — Turbine 
set,  £5,865  :  switchboard,  £540  ;  boiler,  kc,  £2,400  ;  water  softening 
plant,  &c.,  £325. 

Lancashire. — We  hear  from  a  correspondent  that  the 
stocks  of  fuel  held  by  many  Electricity  Committees  in  south-east 
Lancashire  are  now  rapidly  becoming  depleted,  and  it  was  reported 
on  Tuesday  that  in  many  cases  the  supply  of  electricity  will  have 
to  be  curtailed  during  the  next  few  days.  In  Lancashire  coal  trade 
circles  there  is  a  feeling  prevalent  that  the  strike  will  not  end  until 
the  close  of  the  present  month. 

London. — It  has  been  decided  to  install  electric  light 
throughout  the  whole  of  Westminster  Abbey.  The  temporary 
installation  carried  out  by  the  Office  of  Works  for  the  Coronation 
has  proved  so  satisfactory  that  ii  has  been  permanently  adopted, 
and  the  service  is  now  being  extended  to  Henry  VIFs  Chapel. 

Marylebone. — The  Electric  Supply  Committee  has  adopted 
an  estimate  of  £203,672  as  the  estimated  expenditure  on  revenue 
account  on  the  electricity  undertaking  for  the  year  1912-13. 
During  this  period  the  Committee  estimates  to  sell  12,772,000  units, 
being  an  advance  of  891,000  over  the  estimated  sales  for  the  cur- 
rent year.  With  regard  to  the  average  price  likely  to  be  realised, 
the  Cojimittee  has  assumed  a  further  diminution  of  5  per  cent., 
viz.,  from  3-32d.  to  S'lGd. 

Stepney. — The  Finance  Committee  of  the  Borough  Council  has 
approved  an  estimate  of  a  further  sum  of  £500  to  enable  the 
Electricity  Committee  to  supply  to  consumers  on  hire  or  hire 
purchase,  apparatus,  electrical  fittings,  ikc.  It  has  also  been  decided 
that  the  total  liability  of  the  Council  to  hirers  in  respect  of  the 
supply  of  fittings,  meters,  kc,  on  hire  or  hire  purchase  shall  not.  at 
any  time,  exceed  £1,500  on  capital  account. 

FULHAM. — The  Finance  Committee  has  received  a  letter  from  the 
Comptroller  of  the  L.C.C.,  suggesting  that  the  B.C.  should  make 
an  arrangement  with  the  L.C.C.  to  repay  by  installments  (either 
annually,  half-yearly,  or  quarterly)  the  electricity  loans  of  the 
B.C.,  which  are  now  repayable  on  the  annuity  system.  Having 
fully  considered  the  proposal,  the  Committee  has  decided  to  inform 
the  L.C.C.  that  it  does  not  see  its  way  to  make  the  alteration 
suggested. 

Islington.-- A  l.t.  distributing  main  is  to  be  laid  to  Fitzwarren 
Gardens  at  an  estimated  cost  of  £287,  and  the  thoroughfare 
mentioned  is  to  be  lighted  by  means  of  metal-filament  lamps  at  an 
estimated  cost  of  £61. 
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St.  Pancras.— The  Electricity  Committee  hm*  decided  to  demolish 
73,  Pratt  Street  and  Noh.  90  to  \0r,,  Great  College  Street  in  order 
that  the  site  may  be  utilined  for  electricity  purposes.  The  chief 
electrical  ent^ineer  rejiortH  that  owinjf  to  additional  load  he  find»  it 
necessary  to  increase  the  feeder  mains  in  the  Southern  district  at  a 
cost  of  Cl,:i23. 

Hackney. -A  sijecial  meeting;-  of  the    M.C.  wa.s  htdd  on  Tuesday 
last  to  consider  the  report  and   recoinmendations  of  the  Klectricity 
Committee  in  retjard  to  the  proposed  scheme  of  extensions,  which 
was  detailed  in  our  issue  of  March  Ist.     The  work  to  be  undertaken 
at  once  ie   estimated  to   cost  £(J4,700,    which    includes   bnildintjs 
coBtinK-  ii2."),00()  ;  one  :{,000-kvv.  turbine  set  and  two  boilers,  with 
economiser,    draught    fan,    Ace,    8witch>iear,    a    1,.'>0()-KW.    motor- 
generator,  &c.  ;  some  items,  such  as  coal  bunkers  and  conveyors,  are, 
of  course,  such  as  will  be  required  for  the  comjdete  scheme.    Probably 
until  the   load  reaches   4, .500-4, 800  KW.,   the  ring:  h.t.  mains  and 
sub-stations  will  not  be  proceeded  with.     As  previously  mentioned, 
the  completed   9,000-kw.    station  is  estimated   to  cost    £1289  per 
KW.,  including    .£2"80   per   kw.    for   buildinps ;    the  first   portion 
(3,000  KW.),  £21'.56  per  KW.,  including  £8'3H  for  buildings.     The 
6,000-KW.  ring  mains  are  estimated  at  £4'166   per   KW.,  and  the 
three  sub-stations  (four  500-KW.  converters  per  sub-station),  £.o'37.5 
per  KW.,  including  £".5  for  land,  £1'0.5    for  buildings,  and  £3'8  for 
plant.      The  estimated  cost  of  24   i-inile  T)  c.c.  sub-feeders  from 
Bub-stations  ((),0<iO  KW.)  is  i:3'824  per  KW.     The  Committee  recom- 
mends  the   carrying   out   of   the  first   part  of  the  work,  costing 
£64,700  ;  that  sites  for  sub-stations  be  obtained  (£3,000),  and  that 
an  architect  and  quantity  surveyor  be   engaged  to   act  with  the 
borough   electrical    engineer   in    carrying    out    the   work.       The 
Finance  Committee  recommends  that   application  be  made  to  the 
L.C  C.  for  sanction  to  a  loan  to  defray  the  estimated  expenditure, 
£67,700. 

Loug'liborou^h. — When  news  of  the  breakdown  of  the 
coal  negotiations  reached  Loughborough,  on  Friday,  notices  were 
posted  up  at  several  large  establishments  intimating  that  they 
would  close  down  or  work  short  time.  The  most  serious  action  was 
the  closing  of  the  greater  part  of  the  Brush  Co.'s  works,  where 
about  900  men  were  suspended  on  Saturday.  The  firm  is  full  up 
with  contracts,  and  it  is  stated  that  work  has  not  been  so  brisk  for 
many  years  as  it  has  been  up  to  the  present  time.  All-night  i)0wer 
is  cut  off. 

Lowestoft. — On  March  13th  a  L.(t!.B.  inquiry  was  held 
into  the  application  of  the  T.C.  for  a  loan  of  £4.500  for  electricity 
purposes,  some  £2,000  of  which  has  already  been  spent  on  urgent 
work.    There  was  no  opposition. 

Manchester, — Such  a  heavy  strain  is  being  pnt  upon  the 
Manchester  Corporation  electricity  undertaking  by  large  firms 
of  manufacturers  and  engineers,  in  consequence  of  the  shortage  of 
coal,  that  the  department  has  issued  a  statement  to  big  power 
users,  intimating  that  although  it  has  suffieient  coal  to  main- 
tain the  electricity  supply  for  at  least  another  month,  it  is  necessary 
that  users  shall  exercise  as  much  economy  as  possible. 

Norwich. — The  Electricity  Committee  of  the  T.C.  has 
recommended  that  a  loan  of  £3,000  be  applied  for  for  the  erection 
of  offices  in  Duke  Street,  and  .£3,000  for  two  boilers  at  the 
electricity  works. 

Runcorn. — The  Mersey  Power  Co.,  Ltd.,  a  subsidiary  of  the 
Salt  Union,  Weston  Point,  has  given  notice  of  its  intention,  under 
the  Runcorn  Electric  Lighting  Order,  of  applying  to  the  B.  of  T. 
for  consent  to  the  erection  of  a  h.t.  line  for  the  purpose  of  supplying 
energy  at  6,300  volts  between  Runcorn  and  Helsby,  the  line  crossing 
over  Frodsham  Marsh  to  a  sub-station  to  be  erected  near  the  pumping 
station,  Frodsham,  thence  to  Helsby  railway  junction,  and  terminat- 
ing at  the  works  of  the  British  Insulated  and  Helsby  (Jables,  Ltd., 
Helsby. 

The  Chairman  (Mr.  G.  H.  Cox)  presiding  at  the  annual  meeting 
of  the  Salt  Union,  Ltd.,  at  Liverpool,  on  15th  inst.,  mentioned  that 
there  was  an  uncalled  liability  of  £37,000,  mainly  on  account 
of  shares  in  the  Mersey  Power  Co.  The  electrical  power  scheme, 
which  was  operated  in  conjunction  with  the  Winsford  vacuum  plant, 
had  worked  well  throughout  the  year.  The  delivery  of  the  turbo- 
alternators  had  been  greatly  delayed,  owing  to  pressure  of  work  in 
the  contractor's  engineering  department,  and  also  to  labour  troubles. 
The  power  company  had  made  further  large  and  favourable  con- 
tracts with  various  consumers  in  the  district  for  the  supply  of  elec- 
tricity, and  he  believed  that,  before  long,  all  the  available  power 
would  be  disposed  of. 

.  South- West  Africa. — The  Kolonial  Bergbau  Gesell- 
schaft  intend  to  erect  a  generating  station  for  the  working  of  their 
diamond  fields,  and  also  to  supply  current  to  the  town  and  to  the 
Imperial  Telefunken  station  at  Liideritz  Bay,  German  South- West 
Africa.  . 

Tasmania. — According  to  the  Times  the  contracts  for 
the  first  it,000-KW.  unit  for  the  Great  Lake  hydro-electric  scheme 
have  been  awarded  to  the  tJritish  Westinghouse  Co.  for  the  electric 
plant  and  transmission,  and  to  Messrs.  .Tens  Orten-Boving  for  the 
tiirbine  and  pipe  line,  &c. 

Torquay. — The  full  amended  tariff  foi-  current  for  power 
adopted  by  the  T.C,  and  brietiy  referred  to  in  the  last  issue  of  the 
Electrical  Review,  is  as  under  :  Private  consumers  having  a 
maximum  demand  oif  1  KW.  and  over,  using  72.')  units  and  above 
per  KW.  demanded  per  quarter.  Id.  per  unit  net  ;  between  626  and 
724  unite,  Ud.  ;  between  650  and  624,  Ijd. ;  between  450  and  549, 
Ifd.;  between  350  and  449,  lid.;  between  200  and  349,  1 3d.  ; 
below  200,  Ifd.,  with  a  meter  rent  of  8d.  per  quarter. 


Weilin|^l)orout(lj. — The  U.D.C,  has  under  consideration 
the  question  of  purchasing  the  undertaking  of  the  electric  supply 
company.  In  the  meantime,  information  a-t  to  the  working  of  «uch 
an  undertaking  in  other  towns  is  to  \xi  obtained  by  a  deputation. 

Weymouth. — The  T.C  ])ropo8es  to  atili.se  electricity  for 

working  the  pumps  at  the  Westham  pumping  station  in  place  of 
steam.  The  Electricity  '.'ommittee  has  offered  to  take  charge  of 
the  whole  of  the  pumping  ^  an  annual  cost  of  £.">67,  thereby  effect- 
ing a  yearly  saving  of  at  least  £000. 

Whiteha\  en. — The  T.C.  has  decided  to  leave  in  alxyance, 
jiending  the  result  of  the  I.M.E  A.  Bill  in  Parliament,  the  ai-siHted 
wiring-scheme  prepared  by  the  electrical  engineer. 


TRAMWAY  and  RAILWAY  NOTES. 


Iturnley. — The  reduction  in  the  railway  service  has  proved 
highly  beneficial  to  the  Corporation  Tramways.  Last  week  over 
20,000  more  passengers  were  carried  than  in  the  same  week  of  last 
year,  and  the  officials  are  looking  forward  to  a  record  year. 

Colwyn  Bay. — The  Llandudno  and  Colwyn  Bay  Electric 
Railway  Co.  has  appointed  a  special  committee  to  discuss  with  the 
Council  all  matters  in  dispute  betw  een  the  local  authority  and  the 
tramway  company,  and  hopes  are  entertained  that  terms  will  now 
be  definitely  settled  upon  with  regard  to  the  extension  of  the 
tramway  to  Old  Colwyn.  A  deadlock  had  been  reached  in  the 
negotiations  between  the  two  bodies  owing  to  the  company  declin- 
ing to  comply  with  the  request  of  the  Council  for  a  further  pay- 
ment towards  road  widening  expenses,  and  the  Council  decided 
that,  until  the  expenses  in  that  respect  was  met  by  the  company,  it 
(the  Council)  would  not  be  in  a  position  to  make  further  progress 
with  the  purchase  of  land  for  the  construction  of  this  section  of 
the  tramway  from  Llandudno. 

Continental   Notes. — Austuia. — The  electrification  of 

the  Salzkammergut  Railway  has  been  advanced  an  important  stage 
by  the  Austrian  Railway  Administrations  announced  approval  on 
technical  grounds  of  the  plans  of  Messrs.  Stem  vV  Hafferl,  of 
Gmunden,  for  the  electrical  equipment,  and  of  those  for  the  dis- 
tribution lines  from  the  generating  station  at  Gosau.  owned  by  the 
Stern  und  Hefferl  A.(t.  ;  also  the  lines  crossing  the  tunnel  network 
to  supply  the  State  main  system.  The  Statthalterci,  of  Graz  and 
Linz,  have  now  been  invited  to  open  negotiations  to  arrange  the 
political  and  compensation  details. — Un-  EleMrotechnil:er. 

Germany.— It  is  reported  from  Berlin  that  official  approval  of 
the  North-South  line  has  been  accorded,  the  concession  having  a 
duration  of  90  years.  The  line  must  be  completed  and  opeced  for 
working  by  April  1st,  l'.»16.  failing  which  a  jienalty  of  200.MOO 
marks  will  become  due.  The  Mayor,  in  anticipation  of  the  official 
approval,  has  arranged  fresh  contracts  with  the  Elektrischen 
Strassenbahn  Gesellschaft,  formerly  Siemens  and  Halske. — Ehl^tro. 
Zeitschrift. 

France.— Plans  in  respect  of  a  projected  electric  tramway 
between  Vallorbe  and  Bellaigue  (Doubs)  are  in  course  of  prepara- 
tion. 

The  provincial  authorities  of  Loire-Inferieure  have  under  con- 
sideration a  scheme  for  the  construction  of  an  electric  tramway 
between  St.  Nazaire  and  Pornichet. 

SwiT/EULAND. — A  project  for  the  construction  of  a  narrow-gauge 
electric  railway  between  Herzogenbuchsee.  Koppigen  and  Utzeidorf 
is  at  present  under  consideration.  Messrs.  Brown,  Boveri  \  Co..  of 
Baden,  are  interested  in  the  scheme. 

According  to  the  Stamlanl,  ID  Swiss  deputies  representing  all 
parts  of  the  country  have  presented  a  motion  to  tlie  Federal  Council 
to  examine  the  question  of  hastening  the  introduction  ot  electric 
traction  on  all  the  State-owned  railways.  The  matter  is  to  be 
discussed  in  the  Swiss  parliament  at  an  early  date. 

Spain.— The  official  trials  of  the  electric  trains  on  the  converted 
section  of  the  Southern  railways  between  Santa  Fe  and  Gergal 
have  proved  eminently  successful,  both  as  regards  the  stations  and 
the  trains.  The  line  b«longs  to  the  Compania  de  los  Caminosde 
hierro  del  Sur  de  Espana,  which  it  is  expected  may  extend  electric 
traction  to  the  rest  of  the  system. — IndiL-^triti  c  Iiivi-neio)ti:t. 

Turkey.— The  Turkish  Minister  of  Publio  Works  has  sigrned  a 
contract  with  the  railway  engineering  firm  of  Lenz  \  Co..  Berlin, 
for  the  building  and  working  of  an  electric  railway  at  a  cost  of 
£4,000,000.  which  will  have  great  results  for  the  future  of  Con- 
stantinople. The  line  will  start  from  the  centre  of  Staniboul,  near  the 
Bagazid  Mosque,  from  thence  it  will  run  to  the  High  Porte  and  the 
Golden  Horn.  This  latter  will  be  spanned  by  a  bridge  to  be  built, 
and  the  line  will  then  continue  through  Galata  to  Pera.  and  thence 
along  the  shores  of  the  Bosphorous  for  32  km.  to  the  Black  Sea. 
A  period  of  three  years  is  allowed  for  the  completion  of  the  first 
section,  from  Kara  Koi  to  Sari  Yer,  and  eight  years  for  the  whole 
of  the  line.  The  contractors  are  likewise  pledged  to  make  :*uch 
street  alterations  at  their  own  cost  as  the  municipality  may  deem 
needful.  The  working  concession  covers  a  period  of  7.">  years.  The 
capital  for  the  undertaking  will  be  provided  by  a  Turkish  joint 
stock  company  to  be  formed,  half  of  whose  share  capital  must  be 
subscribed  by  Turkish  subjects. 

Italy.— Messrs.  Brown,  Boveri,  ot  Co.,  acting  in  conjunction  with 

the  Brussels  Chemins  Economique  have  formed  at  Milan  the  Societa 

di  Trazione  e  Imprese  Mettriche  whose  object  is  the  electrification 

of  tramways  in  the  province  of   Milan. —  £iektn>techftiscke  2(il- 
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Dundee. — It  is  iutiiuated  that  there  may  be  a  slight 
delay  in  the  delivery  of  the  equipment  for  the  Corporation's  railless 
trolley  system,  owinfr  to  a  strike  of  Messrs.  Sieraens's  employes  and 
on  neciount  of  the  coal  trouble.  The  tramway  manager  explained 
to  the  Tramway  Committee  that  there  was  a  strike  clause  in  the 
contract. 

£dinbur$>'li. — Mr.  Harris,  the  tramway  company's  engi- 
neer, has  devised  a  new  safety  guard  for  attachment  to  the  cable 
cars.  The  guard  works  on  the  trigger  principle.  In  front  is  what 
is  described  as  a  gate :  any  object  touching  it  immediately  sets 
a  trigger  in  motion  and  the  guard  drops  down  close  to  the  ground, 
preventing  anything  from  going  under  the  car.  The  mechanism 
necessitates  an  extension  to  the  bogie  of  about  18  in.,  but  this 
extension  gives  more  room  on  the  platform  for  passengers  and 
also  provides  four  additional  seats  at  the  top.  The  Tramway  Com- 
mittee of  the  T.C.  paid  a  visit  to  the  depot  at  Shrubhill  and 
inspected  the  working  of  the  new  guard  on  a  bogie,  but  it  is 
intended  to  have  another  exhibition  on  a  running  car.  The  cost 
of  transforming  the  old  to  the  new  arrangement  is  estimated  at 
£30  per  car. 

Greenock. — The  T.C.  had  under  consideration  at  the 
last  meeting  the  proposal  of  the  Greenock  and  Port  Glasgow 
Tramway  Co.  to  run  railless  vehicles  throughout  the  higher  parts 
of  the  town.  After  discussion  it  was  agreed  to  obtain  information 
as  to  other  municipal  ventures  of  this  kind,  with  a  view  to  the 
Corporation  taking  up  the  proposal. 

Hastings. — The   Dolter  system   of   tramways    on     the 

Hastings  front  is  giving  ground  for  loud  complaints.  The  matter 
came  before  the  T.C.  a  few  days  ago,  when  it  was  resolved  that 
as  repeated  complaints  made  to  the  Tramway  Co.  as  to  the  danger 
and  annoyance  caused  by  the  unsatisfactory  working  of  the  cars 
had  had  no  effect,  a  representation  should  be  made  to  the  B.  of  T. 
In  the  course  of  a  long  discussion  strong  allegations  were  made 
against  the  company,  one  being  that  it  was  endeavouring  to  force 
the  erection  of  overhead  wires  in  substitution  for  the  Dolter  system. 
It  was  also  alleged  that  the  system  was  worn  out,  and  that  the 
company  had  not  done  its  best  to  make  it  work  satisfactorily.  The 
railless  system  was  strongly  advocated  by  one  Councillor,  but 
overhead  wires,  according  to  an  Alderman,  would  effectively  ruin 
the  front.  The  decision  to  appeal  to  the  B.  of  T.  was  carried  by 
28  votes  to  2. 

.Japan. — Japanese  railways  underwent  during  the  year 
lit  10-11  a  period  of  favourable  development.  Some  of  them  in- 
creased their  mileage,  made  new  connections,  or  carried  out  other 
improvements.  New  lines  were  also  constructed.  In  the  summer 
of  1910  a  short,  but  violent,  r.ailway  building  fever  broke  out. 
Some  30  companies  were  formed,  with  a  nominal  capital  of 
80,000,000  yen,  to  build  railways  in  the  neighbourhoods  of  Osaka, 
Kobe,  and  Kioto  Few  reached  the  stage  of  realisation,  as  official 
sanction  was  withheld  from  the  major  part.  Among  the  new 
undertakings  may  be  mentioned  that  of  the  Kioto-Baba  Electric 
Railway  Co.,  whose  line  is  16  km.  long,  and  the  municipal  electric 
tramway  of  Kioto  of  a  length  of  27  km.  Both  lines  are  under  con- 
struction. With  regard  to  extensions  and  improvements,  the  Kioto- 
Osaka  Electric  Railway  has  increased  its  capital  to  3,500,000  yen, 
to  provide  for  disbursements  on  improvements  of  the  too-lightly 
constructed  permanent  way  (1,334,249  yen) ;  installation  of  an 
electric  light  and  power  station  (560,000  yen),  and  augmentation  of 
rolling  stock  (532,327  yen).  The  balance  is  to  be  spent  on  bridge 
building  and  other  purposes.  The  Nankai  Railway  has  carried 
out  the  electric  conversion  of  31  km.  of  the  Osaka-Kaidzuka 
line,  and  the  conversion  of  the  entire  72  km.  extent  of  the  line  was 
to  be  effected  by  November  last.  The  steam  locomotives  will 
be  used  for  goods  traction  only.  To  cover  the  second  outlay  a  loan 
of  2,000,000  yen  has  been  raised.  Parallel  to  the  railway,  from 
Osaka  to  Saikai,  a  new  electric  line  will  be  built,  for  which  purpose 
the  Hankai  electric  railway  company  has  been  launched.  The 
municipal  authorities  of  Osaka  have  extended  their  tramway  net- 
work to  27  km.  in  length  and  purpose  adding  a  further  27  km.  by 
1914.  The  cost  of  these  works  is  estimated  at  34,000,000  yen.  New 
undertakings,  whose  completion  is  shortly  expected,  are  the 
Okayama  electric  tramway  ;  the  Osaka-Nara  electric  railway,  length 
about  40  km.  ;  and  the  Kobe-Takanadzuka  electric  railway.  The 
electric  tramway  in  Kobe  will  be  extended  by  an  additional  6'4  km. 
Lastly,  an  agreement  is  spoken  of  between  the  four  electric  railways 
running  between  Baba  and  Akashi — the  Keishin,  Kaihan,  Hanshin, 
and  Hiogo  companies — for  the  construction  of  junctions  and  the 
exchange  of  traffic.  Some  of  the  companies,  in  addition  to  buying 
the  ground  for  their  lines,  have  acquired  considerable  extents  of 
land  near  their  stations,  with  a  view  to  letting  houses  and  con- 
structing gardens  and  pleasure  resorts  to  attract  the  populations  of 
the  neighbouring  large  towns. 

London. — The  House  of  Commons  Committee  last  week 
passed  the  Bill  dealing  with  the  extension  of  the  Bakerloo  tube  line 
to  Queen's  Park  in  connection  with  the  North-Western  Co.'s  elec- 
trification scheme  ;  also  the  Edgware  and  Hampstead  Bill,  which 
provides  for  an  extension  from  Golder's  Green. 

Stretford.— The  U.D.C.  has  applied  to  the  B.  of  T.  for 

an  extension  of  time  for  four  years  from  June  15th  next,  for  com- 
pleting the  railways  authorised  in  the  Light  Railways  Order  of 
1906,  and  railway  No.  10  of  the  West  Manchester  Light  Railways 
Order,  1906. 

Tasmania. — The  Hobart  City  Council  has  decided  to 
purchase  the  tramways  in  the  city  and  to  offer  £200,000  for  the 
whole  of  the  company's  aseete, 


TELEGRAPH  and  TELEPHONE  NOTES. 


Belji^inin. — Various  improvements  have  lately  been  intro- 
duced into  the  Belgian  telegraph  and  telephone  service,  and  the 
Belgian  Administration  intends  to  make  proposals  to  neighbouring 
countries — (lermany,  France,  Holland  and  Great  Britain — for  the 
institution  of  cheaper  international  telephone  rates. —  Ber  Ehh- 
trotechniker. 

London  Telephone  Service. — The  Controller  announces 

that  "The  Metropolitan  Offices  of  the  late  National  Telephone  Co. 
(.<?■<•)  at  Salisbury  House,  London  Wall,  E.G.,"  will  after  to-morrow  be 
removed  to  144a,  Queen  Victoria  Street,  E.G.,  where  all  communi- 
cations with  reference  to  the  London  telephone  service  should  be 
sent.  Subscribers  may  pay  telephone  accounts  at  any  Post  Office, 
or  remittances  may  be  sent  to  the  above  address.  It  will  be  noticed 
that  the  Telephone  Co.  is  regarded  by  the  Controller  as  dead  already, 
but  he  will  probably  find  that  it  still  possesses  a  remarkable  degree 
of  vitality,  when  the  arbitration  proceedings  commence. 

New    Premises    for    Wireless  Co. — The  L.C.O.  has 

accepted  an  offer  on  the  part  of  the  Marconi  Co.  to  take  the 
building  formerly  known  as  the  Gaiety  Restaurant  in  the  Strand, 
on  a  99  years'  lease,  at  £6,500  a  year. 

New  Telephone  Exchanges  in  London. — Three  new 

exchanges,  situated  respectively  in  Netting  Hill.  Tottenham  Court 
Road,  and  Clerkenwell,  are  in  course  of  construction  for  the  relief 
of  exchanges  which  are  heavily  loaded. 

Wireless  Teleofraphy. — Recently  an  operator  on  board 

the  P.  A;  0.  liner  Mantva,  off  Melbourne,  clearly  read  signals  that 
were  being  sent  to  a  warship  by  an  operator  at  the  Government 
station  at  .Task,  in  the  Persian  Gulf.  The  distance  traversed  was 
6,249  nautical  miles,  and  the  sendmg  apparatus  was  of  Marconi 
pattern  ;  the  receiver  was  the  Marconi  magnetic  detector. 

Wireless  Time. — A  society  has  been  formed  at  Fulda  to 
erect  a  wireless  station  for  the  supply  of  the  correct  time  to  the 
watch  and  clock  makers  throughout  Germany.  The  tower  which 
is  to  be  built  will  be  100  metres  high,  and  will  be  fitted  with 
antennae.  Every  minute  one  of  the  three  clocks  at  the  station  will 
close  a  circuit,  the  result  of  which  will  be  the  emission  of  waves. 
The  receiving  clocks  will  advance  one  minute  at  each  reception. 
The  receiving  stations  will  only  need  to  be  fitted  with  a  relatively 
small  antenna  ;  a  flagstaff  installed  on  the  roof  is  enough.  Each 
receiving  clock  can  be  made  to  control  several  hundred  secondary 
clocks,  so  that  an  average  sized  town  can  be  served  by  a  single 
clock.  The  system  is  uninfluenced  by  stray  waves  and  atmospheric 
disturbances. — E.  T.Z. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Accrington.— March  23rd.  Stores  for  the  Tramways 
Committee  for  a  year.     H.  Pilling,  general  manager. 

Australia. — Victoeia. — April  2nd.  250  plugs,  three- 
conductor,  for  the  P.M.G.'s  Department,  Melbourne.  See  "  Official 
Notices  "  February  23rd. 

April  2nd. — 10,000  metal-filament  lamps,  for  the  Melbourne  City 
Council.     See  "Official  Notices'"  March  15th. 

April  16th. — Magneto  table  telephones  and  common-battery  wall 
telephones,  and  500  three-position  s.vitching  keys,  for  the  P.M.G.'s 
Department,  Melbourne.     See  "Official  Notices  "  March  1st. 

April  23rd. — 2000-KW.  steam  turbo-alternator,  for  the  Melbourne 
City  Council.     See  "Official  Notices  "  March  1st. 

April  24th.  Power  generating  plant  for  the  Federal  Capital 
site.  Secretary,  Department  of  Home  Affairs,  Russell  Street, 
Melbourne. 

May  1st  and  8th.     Cable  for  P.M.G.'s  Department. 

May  l-!th. — Telephones,  switches,  condensers  and  protectors  for 
Melbourne.     See  "  Official  Notices  "  to-day. 

Queensland. — April  24th  and  May  8th.  Telegraph  and  tele- 
phone material,  for  the  P.M.G.'s  Department.  See  "  Official 
Notices  "  March  15th. 

May  8th. — Telegraph  and  telephone  instruments,  switchboards 
and  accessories,  measuring  instruments  and  protectors,  for  the 
P.M.G.'s  Department.    See  "  Official  Notices  "  to-day. 

South  Austbalia.  —  April  24th.  Telephone  and  telegraph 
material,  for  the  P.M.G.'s  Department.  See  "  Official  Notices " 
March  15th. 

April  3rd. — Insulators,  binders,  copper  wire,  itc,  for  P.M.G., 
Adelaide.     See  "  Official  Notices  "  to-day. 

\\'ESTERN  Australia. — May  8th.  Common-battery  telephones, 
for  the  P.M.G.'s  Department.    See  "  Official  Notices  "  to-day. 

Austria-IIun|2:ary. — Baxjaluka  (Bosnia). — April  lOth. 

Tenders  are  invited  for  the  erection  complete  of  a  hydro-electric 
station  on  the  Urba  River,  for  the  supply  of  light  and  power  to  the 
city  and  suburbs.  For  further  particulars  see  this  column  last 
week. 
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Batley. — March  2r)tli.  Twelve  months'  supply  of  general 
Htores  for  the  Electricity  Department.    Boroufjh  Electrical  Erprineer. 

Belfast. — April  8th.  Two  750-KU'.  turbo-alternators, 
condensinpr  plant,  and  K.if.T.  Bwitchprear,  for  the  Corporation.  See 
■'Official  Notices  '  March  8tb. 

Bel(?iuni. — April  let.     La  Direction  dii  Service  Special 

d'EtudeB  et  de  Controle  des  Applications  de  lElectricitt-,  52,  Boule- 
vard du  Reprent,  Brussels,  is  invitinff  tenders  for  the  mechanical 
and  electrical  equipment  of  ten  pumpinj^  stations  in  connection 
with  the  Charleroi  Canal. 

Birillingliaiii. — April  .Srd.  Hlectric  motor  and  centri- 
fugal pump  for  the  Birmin^jham,  Tame,  and  Lea  District  Board. 
J.  I).  Watson,  engineer,  Tyburn,  Birmingham. 

Bristol. — March  28th.  Separate  tenders  for  the  following, 
for  the  Guardians,  for  Southmead  Workhouse  : — (2)  Boilers, 
economisers,  steam  pipes,  k.c.  (deposit  £5) ;  (H)  electric  light 
generating  plant ;  (4)  electric  light  wiring  and  fittings  ;  (">)  laundry 
machinery,  motors  and  appliances.  Deposits  for  ii,  4  and  5,  £2  each. 
J.  J.  Simpson,  Clerk  to  the  Guardians,  St.  Peter's  Hospital. 

Burma. — March  2!)th.  (rr.)  Miscellaneous  tools  and 
stores  ;  {h)  electric  generating  plants  for  workshops,  for  the  Burma 
Railways  Co.,  Ltd.  Specification  (tt)  20s.,  (h)  10s.,  not  returnable. 
Managing  director,  199,  Gresham  House,  Old  Broad  Street,  E.C. 

Canada.  —  March  30th.  One  1,500-kw.  a.c.  steam 
turbo-generating  set,  and  one  500- KW.  A.c.  generator  coupled 
to  Diesel  engine,  for  the  City  Commissioners  of  Moose  Jaw, 
Saskatchewan.    See  "Official  Notices"  March  8th. 

Cape  Town. — May  15th.  Two  electric  passenger  lifts 
for  new  Law  Courts.  Specifications,  k,c.,  from  District  Engineer, 
Public  Works  Dept.     Deposit  £2. — Bmird  of  Trade  Journal. 

Edinburgh. — March  23rd.  Arc  lamp  globes,  cast-iron 
pipes  and  pavement  boxes,  and  underground  conduits,  for  the  Elec- 
tricity Department.    Deposit  10s.     Mr.  F.  A.  Newington,  engineer. 

Gillingham. — March  25th.  Materials  for  a  year,  for 
the  Corporation  Electricity  Department.  See  "Official  Notices" 
March  8th. 

Govan. — March  26th.  Stores  for  a  year,  for  the  Burgh 
Electricity  Department.     See  "Official  Notices"  March  loth. 

Greece. — Pir^us. — March  31st.  Three  electric  cranes 
of  10,  0  and  2  tons  respectively  for  the  Harbour  Board.  Com. 
Int.  Dept.,  Board  of  Trade,  London. 

Halifax. — March  26th.  Electrical  fittings,  for  six 
months,  for  the  Board  of  Guardians.  A.  T.  Longbotham,  clerk, 
Carlton  Street. 

Kin^Ston-upon-Hnll.  —  March  26th.  Extra -high- 
tension  three-phase  switchboard,  and  20-ton  overhead  travelling 
crane,  for  the  Corporation.     See  "Official  Notices"  March  8th. 

London. — L.C.C. — Tenders  are  to  be  invited  for  two 
new  engines  for  driving  the  mechanical  stokers,  coal  conveyors,  &c., 
at  the  Crossness  pumping  station. 

March  2Gth.  —  Electrical  installation  at  the  Morden  Terrace 
School.     See  "  Official  Notices  "  March  15th. 

Kensington.  —  March  28th.  Telephone  installation  at  the 
Infirmary  in  Marloes  Road,     Clerk  to  Guardians,  at  the  Infirmary. 

H.M.  Office  of  Works.— March  26th.  Carbon  and  metal- 
filament  lamps  for  one  year.     See  "  Official  Notices  "  March  15th. 

Metropolitan  Asylums  Board. — April  10th.  Two  electrically 
controlled  passenger  lifts  at  Tooting  Bee  Asylum.  See  "  Official 
Notices  "  to-day. 

Metropolitan  Water  Board. — April  12th.  The  Board  ia 
inviting  tenders  for  0  Diesel  oil  engines  and  two  10-ton  overhead 
cranes  for  Cricklewood  and  Fortis  Green  pumping  stations,  also  one 
Diesel  engine  and  one  8-ton  overhead  crane  for  Green  Street  Green 
pumping  station.  Specifications  and  forms  of  tender  from  the 
Chief  Engineer's  Department,  Savoy  Court,  Strand,  W.C. 

Bethnal  Green. — April  2nd.  Telephone  cables,  for  the  B.  of  6. 
See  "Official  Notices"  March  15th. 

St.  Pancras. — April  15th.  Lead-covered  armoured  cables,  for 
the  B.C.     See  '  Official  Notices  "  to-day. 

Limerick.  —  April  5tli.  Stores  for  a  year,  for  the 
Corporation  Electricity  Department.    See  '  Official  Notices  '  to-day. 

Mertliyr  Tydtil.— March  28th.  Electrical  installation 
at  the  Municipal  Secondary  School,  Cyfarthfa  Castle.  See  "  Official 
Notices"  March  8th. 

New  Zealand.— May  1st  and  July  1st.  Public  Works 
Department.  Supply  to  Lyttleton,  under  the  Lake  Coleridge  electric 
power  scheme,  of  pipe  lines,  valves,  water-wheels,  generators, 
switchboards,  transformers,  and  accessories,  also  travelling  crane. 
The  sections  to  be  tendered  for  by  July  1st  are  : — Lightning 
arresters,  insulators,  bare  conductors,  insulated  cables,  pole  switches, 
testing  transformers,  supply  meters,  batteries  and  accessories. 
Particulars  can  be  seen  at  Board  of  Trade  Com.  Int.  Dept.  in  London. 
Tenders  for  the  whole,  or  for  any  section,  should  be  addressed  to  the 
Minister  of  Public  Works,  Wellington. 

Norway.  —  April  1st.  State  Telegraph  Department. 
Insulators,  double-current  wire,  steel  wire  cables,  and  soldering  tin. 
Tenders  to  Tele^rafstyrelsens  Kontor,  Christiania.  Local  represen- 
tatio'n. — Board  of  Trade  Journal. 


Nottini^liam. — March  2.5th.  Stores  for  a  year,  for  the 
Corporation  Electric  Tramways  Department. 

I*arti<k. — April  2nd.  Stores  and  materials  for  a  year, 
for  the  Burgh  Electricity  Department.  See  '  Official  Notices " 
to-day. 

Rhodesia. — SALisBTniY. — .Vpril  l.'ith.    (l)  (^'ables,  poles, 

and  line  material  :  (2)  power  station  e<4uipment  for  lighting. 
London  agents  :  Davis  A;  Soper,  .">4,  St.  Mary  Axe,  E.C.  Deposit 
£5.     Must  be  British  or  British-Colonial  manufacture. 

Ros.slynlee. — The  Midlothian  and  I'oebles  District  A.sylum 
invites  offers  for  supplies,  indnding  electric  fittings.  The  Treaeurer. 
1!»,  Heriot  Row,  Edinburgh. 

Shan<^hai. —  April  3rd.  945  single-phase  a.(  .  house 
service  meters,  for  the  Municipal  Council.  See  "  Official  Notices  " 
to-day. 

Spain, — The  municipal  authorities  of  Villabanez  (province 

of  Vallodolid)  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  tsn  years. 

SAvinton  (near  Manchester). — The  U.D.C.  has  decifled 

that  tenders  be  invited  for  a  motor-generator  and  electric  wiring  in 
connection  with  the  lighting  of  the  refuse  destructor  buildings  and 
yard. 

Sweden,  —  March  31st.  The  Electrotechnical  Depart- 
ment of  the  Stockholm  Municipality  is  inviting  tenders  for  the 
electrical  equipment  of  the  water-power  generating  station  at 
Porjus  (Laponie).  For  further  particulars,  see  this  colamn  for 
March  1st. 

West  Hartlepool. — April  2nd.  (a)  .300-KAV.  storage 
battery  and  booster  (/y)  rotary  converting  plant,  for  the  Coiporaticn 
Electricity  Department.     See  'Official  Notices"  March  15th. 

Wigan. — March  25th.  Stores  and  materials  for  the  Cor- 
poration Electric  Light  and  Tramways  Departments.  See  "  Official 
Notices"  March  15th. 

York. — April  12th.  Two  water-tube  boilers,  with  super- 
heaters, automatic  stokers,  economiser  and  pipework,  for  the  City 
Electricity  Department.    See  "  Official  Notices  "  to-day. 


CLOSED. 

Ashton-under-Lyne. — The  Borough  Education  Com- 
mittee has  accepted  the  tender  of  Mr.  Robert  Butterworth  for  the 
electric  light  installation  at  West  End  Schools. 

Bromley  (Kent.). — The  T.C.  has  accepted  the  tender 

of  Mr.  R.  E.  Knight  for  the  electric  light  installation  at  the  library 
extension,  at  t67. 

Chestertield. — The  T.C.  has  accepted  the  following 
tenders  : — 

Babeock  A  Wilcox,  Ltd.— A  boiler  for  the  electricity  works,  at  £1£C. 
British  Westinghouse  Co.— A  Webtinghouse-Le  Blanc  engine-driven  con- 
denser, at  £'497. 

Croydon. — The  following  tendei-s  have  been  accepted  by 
the  Corporation  : — 

Three  high-tension  switchboards.— I'enanti,  Ltd.,  £3,613. 
Mixed-pressure  turbine  plant. — Belliss  \-  Morconi,  Ltd.,  £6,650. 

France. — The  French  Post  and  Telograph  authorities  in 
Paris  have  just  placed  a  contract  with  ilessrs.  Geoffroy  vV.  Delore,  of 
Clichy,  Seine,  for  the  supply  of  100  km.  of  rubber  and  fireproof 
cotton -covered  copper  cables. 

Great  Yarmouth. — The  T.C.  has  accepted  the  tender 
of  Messrs.  John  Brown  i^  Co.,  Ltd.,  for  40  steel  tires  for  tramcars, 
at  34s.  each. 

Government  Contracts. — The  following  temiers  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  :  — 

W'ar  Ofkick, 

Auto-converters.— Croinpton  &  Co.,  Ltd. 

Electric  cable  and  wire.— Siemens  Bros.  A  Co.,  Ltd. 

Kngines  and  dynamos.— L.  Gardner  i£  Sons,  Ltd. 

Telephones.— AutomaiiL'    Telephone    Manufacturing    Co.,   Ltd. ;      British 

L.M.    Kricsson    Manufiicturiiig  Co.,   Ltd.;    Spagiioletti,   Ltd.;    West 

London  Scientific  .\pparatus  Co.,  Ltd. 
Installation  of  electric  light,  right  wing  of  Duke  of  York's  headquarters, 

Chelsea.— W.  O.  Heath  4  Co. 

Gexeral  Post  Office. 

Baudot  apparatus.— Elliott  Bros 

Protective  apparatus. — British  L.M.  Ericsson  Manufacturing  Co.,  Ltd. 

Telephonic  apparatus,  llexible  conls.  -London  Electric  W'ire  Co.  and 
Smiths,  Ltd. ;  Britjsb  Insulated  and  Helsby  Cables,  Ltd. 

Indicators. — Phcenix  Telephone  and  Electric  Works,  Ltd. 

Jacks.— Western  Electric  Co.,  Ltd. 

Telephones.— British  L.M.  Ericsson  Manufacturing  Co.,  Ltd, 

Aerial  cable.— Johnson  A  Phillips,  Ltd. 

Paper-core  cable.— Siemens  Bros.  &  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 

S.  and  C.C.  cable.— Western  Electric  Co.,  Ltd.;  British  Insulated  and 
Helsby  Cables,  Ltd. 

Submarine  cable. — Henley's  Te'egmph  Works  Co.,  Ltd. 

Desiccators.- Lacy-Hulbert  &  Co.,  Ltd. 

Electric  light  fittings.— General  Electric  Co.,  Ltd. 

Bronze  wire.— British  Insulated  and  Helsby  Cables,  Lt-d, ;  T.  Bolton  and 
Sons,  Ltd. ;  Shropshire  Iron  Co.,  Ltd. ;  F.  Smitl  4  Co. 

Telephone  exchange  equipment,  Sale,'  Manchester.— Peel  Conner  Tele- 
phone Works,  Ltd. 

Ditto,  Uxbndge.— Western  Electric  Co,  Ltd. 
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Honise.V. — The  B.(\  has  accepted  tho  tender  of,  the 
Bat>tian  Meter  Co.,  Ltd..  for  the  supply  of  r)-ampere  meters,  and 
that  of  Messrs.  Vernier  &  C^o.  for  C.  A:  H.  meters,  for  the  coming: 
year.  The  B.C.  has  also  accepted  the  tender  of  the  Reason  Manu- 
facturing' Co.,  Ltd.,  for  electrolytic  meters  for  the  year.  Messrs. 
Venner  &  Co.  have  also  received  contracts  from  Worcester  and 
Halifax. 

Keijrhle}'. — The  Iveisrhloy  and  Bingley  Joint  Hospital 
Board  has  accepted  the  tender  of  Mr.  Hu§rh  Spencer  for  electricians 
work  at  the  hospital. 

London. — L.C.C. — The  Highways  Committee  has  this 
week  issued  a  list  of  tenders  accepted  for  the  supply  of  tramway 
parts,  equipment,  kc,  for  12  months  :  — 

Motor  und  generator  spai-es.— British  Westinghoase  Co.  and  Dick,  Kerr 

and  Co.,  Ltd. 
Controller,  circuit-l>reaker  and  otlier  switch,  &c.,  details,  and  magnetic 

brake   spares.— British   Westinghouse    Co.;    Dick,    Kerr  &  Co.;    and 

Brecknell,  Munro  &  Rogers. 
Contaot  fingers  and  parts,  segments. — British  Westinghouse  Co. ;  Dyer  and 

Young  ;  E.  Showell  iS:  Sons,  Ltd. ;  arid  United  Brass  Pounders  and 

Kngineers,  Ltd. 
Pressed  brass  and  steel  articles.— British  Westinghouse  Co.  and  M.  Mole 

andSDn. 
Llcctric  cable,  fuse  wire  and  cotton-covered  copper  wire.— British  Insulated 

and  Helsby  Cables ;  General  Electric  Co. ;  London  Electric  Wire  Co, 

and  Smiths,  l^td. :  und  Siemens  Bros.  &.Co.,  Ltd. 
Copper  bonds.  -R.  R.  Todd. 
Rubber  details.— I.R.,  G.P.  and  T.  Works  Co. ;  J.  G.  Ingram  &Son  ;  Midland 

Rubber  Co.  ;  and  North  British  Rubber  Co. 
Moulded  insulators  (other  than  rubber). — British  Westinghouse  Co. ;  British 

Isola  and  Micanite  Co. ;  Crystalate  Manufacturing  Co. ;  and  Ebonestos 

Manufacturing  Co. 
Fibre  articles.— J.  Burns,  Ltd. :  A.  Cort  &  Co. ;  and  Mosses  &  Mitchell. 
Mica  and  micanite  articles.— Micanite  and  Insulators  Co.  and  G.  Scfiultz 

and  Co. 
Track  insulators. — Bullers,  Ltd..  and  Doulton  &  Co.,  Ltd. 
Car  furniture.— Brush  Co.  ;  G.  D.  Peters  &  Co.  ;   Player  &  Mitchell ;  and 

E.  Showell  &  Sons. 
Machined  bronzed  bearings. — Anti-Attrition  Metal  Co. 
Machine-flnished    articles  {brass,    gun-metal,   &c.).— Anti-Attrition    Metal 

Co. ;  Brecknell,  Munro  &  Rogers  ;  British  Westinghouse  Co. ;  Bryant, 

Symons  &  Co. ;  Davis  &  Timmins  ;   Player  &  Mitchell ;  and  E.  Showell 

and  Sons. 
Machine-finished    articles    (iron,    steel,  <Sc.).— Bayliss,  Jones   &    Bayliss ; 

Brecknell,    Munro    &    Rogers  ;    British   Westinghouse    Co. ;    Burton, 

Delingpole  &  Co. ;  P.  W.  Cotterill,  Ltd.  :  Davis  &  Timmins ;  J.  Holroyd 

and  Co.  ;  Horton  &  Son  ;  P.  W.  Rowlands  &  Co. ;  and  Wilkes,  Ltd. 
Gear  and  pinion  wheels,  rachets,  worms. — British  Hele-Shaw  Patent  Clutch 

Co. ;  J.  Holroyd  &  Co. ;  and  P.  W.  Rowlands  &  Co. 
Iron  and  steel  drop  forged  stampings.- Armstrong,  Stevens  &  Son  ;  Charles 

Bunn,  Ltd. ;  Low  Moor  Co. ;  Smethwick  Stamping  Co. ;  Vaughan  Bros.  ; 

Wilkes,  Ltd.  ;  and  Woodall  &  Co. 
Iron    and    steel   forgings.— Bayliss,    Jones    &    Bayliss ;   Brush    Electrical 

Engineering  Co. ;  Charles  Bunn ;  East  Ferry  Road  Engineering  Works 

Co.  ;  Hunter  &  English ;  Hurst,  Nelson  &  Co. ;  Low  Moor  Co. ;  Male 

and  Joi-Ian  :  Ignited  Electric  Car  Co. ;  Warren  &  Sons ;  and  Woodall 

and  Co. 
Springs.- Lion  Spring  Co.;  Smith  Bros.  &  Hill;  Steel  &  Sons;  and  West 

Bromwich  Spring  Co. 
Machined  iron  castines.— J.  Holroyd  &  Co.  ;  H.  Newton  Knights  &  Co.  ; 

J.  Crowley  &  Co. ;  T.  Summerson  &  Sons  ;  Carron  Co. ;  and  P.  Hooker. 
Special  iron  castings.— Brightside  Foundry  and  Engineering  Co. ;  S.Griffith; 

Rodney  Foundry  Co. ;  T.  Smith  &  Co.  ;  and  Wilsons,  Pease  &  Co. 
Machined  malleable  iron  castingb.— Brecknell,  Munro  &  Rogers ;  Bullers, 

Ltd. ;  and  Leys  Malleable  Castings  C^o. 
Malleable  irort  castings.— Bullers,  Ltd. 
Steel  castings.— E.  Allen  &  Co.  :  Hadfield's  Steel  Foundry  Co.  ;  National 

Steel  Foundry,  Ltd. ;  and  8.  Peace  &  Sons. 

The  Highways  Committee  has  ordered  5,^00  coin  testers  for  use 
in  tramcars  from  Messrs.  Hurst,  Nelson  iV:  Co.,  for  £74. 

The  Asylums  Committee  has  accepted  tenders  from  the  following- 
firms  : — 

Electrical  sundries.- Sieme-ns  Bros.  &  Co. ;  Cieneral  Electric  Co. :  Siemens 
Bros.  Dynamo  Works;  Veritys  ;  Edison  &  Swan  Co. :  B.T.H.  Co. ;  Falk, 
Stadelmann  &  Co. ;  Cox  Walkers;  G.  MacLellan  &  Co. 

Electric  lamps.— B.T.H.  C;o.  and  Edison  &  Swan  Co.      . 

FuLHAM. — The  Electricity  Committee  has  accepted  the  tender  of 
W.  T.  Henley's  Telegraph  Works  Co.,  at  5s.  3d.  per  yard  run  (the 
lowest  price  submitted)  for  cables  (3,500  yd.)  required  for  the  supply 
to  Earl's  Court  Exhibition.  The  British  Electric  Transformer  Co., 
Ltd.,  are  to  supply  ten  transformers  for  the  same  service  at  £50  59. 
each.  In  the  list  of  tenders  accepted  for  stores  for  the  department 
for  the  year  the  following  appear  : — 

Electrical  goods.— Siemens  Bros.;  India- Rubber  and  Guttapercha  Co., 
Lid. ;  Plulte  Scheele  &  Co.,  Ltd. ;  W.  T.  Henley's  T.W.,  Ltd.  ;  G.  Mao- 
Lellan  &  Co. :  London  Commercial  Electrical  Stores;  British  Westing- 
house Co. ;  British  Electric  and  Manufacturing  Co. ;  British  Insulated 
and  Helsby  Cables,  Ltd. 

Frames  and  covers.— W.  T.  Henley's  Telegraph  Works,  Ltd. 

House  cut-outs  and  service  boxes.— W.  T.  Henley's  Telegraph  Works,  Ltd. ; 
British  Insulated  and  Helsby  Cables,  Ltd. 

Carbons. — The  Electrical  Co,,  Ltd. 

Glass  globes,— Carl  Quitman. 

Shoreditch. — The  Lighting  Committee  has  accepted  the  tender 
.  of  Messrs.  Siemens  Bros,  ic  Co.,  Ltd.,  for  lead-covered  paper-insulated 
service  cable  as  follows  : — One  mile  '035  cable  at  £8(J  per  mile  ; 
1  \  miles  022  cable,  at  £63  per  mile. 

Bekmondsey. — The  B.C.  has  placed  contracts  for  annual  supplies 
with  the  following  firms  : — 

Morgan  Crucible  Co.— Dynamo  and  motor  brushes. 

T.  Wragg  &  Sons,  Ltd —Conduits. 

Siemens  Bros.  &  Co.,  Ltd.— Conduits. 

E.  H.  Cripps.— Meter  boards. 

Sykes  &  Sugden.— Street  frames  and  covers,  &c. 

B.I.  and  Helsby  cables.— Joint  and  disconnecting  boxes,  &c. 

Maeylebone.— The  B.C.  has  accepted  the  tender  of  Messrs. 
Crompton  &  Co.,  at  £1,160  (less  2^  per  cent.),  for  a  supply  of 
converting  plant. 

Southampton.— The  T.C.  has  accepted  the  tender  of 
Messie.  Walter  Scott,  Ltd.,  for  the  supply  of  170  tone  of  "-in.  tram- 
way rails  in  45-ft.  lengthe,  at  £7  5p,  per  ton,  artd  ISs,  per  ton 
extra  for  flO-ft  l»n^thB,    


Waterloo. — The  IJ.U.C.  has  accepted  tlie  tender  of  the 
Liverpool  District  Lighting  Co.,  Ltd.,  for  laying  a  service  line  to 
the  Bowersdale  Park  Reading  Boom,  and  fixing  meter,  board  and 
accessories. 

Whitehaven.— The   T.C.   has   accepted    tlie    following 

tenders  : — 

Metallic-filament    electric   lamps.— Falk,    Stadelmann    &    Co.,    Ltd  ,    and 

D.  Burns  &  Co. 
Electricity  meters.— Ferranti,  Ltd.,  find  the  Bastian  Meter  Co.,  Ltd. 
Fuse  boxes.— British  Insulated  and  Helsby  Cables,  Ltd. 
Dynamo  spindle  oil.— A.  Duckbam  &  Co.,  Ltd. 
Bitumen.— Dussek  Bitumen  Co. 
Tapes.— W,  T.  Henley's  Telegraph  Works  Co.,  Ltd. 


FORTHCOMING    EVENTS. 


Physical  Society.— Friday,  March  22nd.  At  5  p.m.  At  the  Imperial  CoUegeTof 
Science.  South  Kensington.  Papers  on  "A  2,000-Frequency  Al»emator," 
by  Mr.  W.  Du'ddell ;  "A  New  Method  of  Comparing  Capacities."  by  Mr.  A. 
Campbell ;  and  "  The  CoefficientB  of  Cubical  Expansion  of  Fused  Silicft  ^^i 
Mercury,"  by  Mr.  H.  Donaldson. 

Electro-Harmonic  Society.— Friday,  March  22nd.  At  8  p.m.  At  the  Holbo|fn 
Restaurant.    Last  smoking  concert  of  the  season.  '    '  - 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday,  March  22nd. 
At  7.80  p.m.  At  the  Lit.  and  Phil.  Society,  'Newcastle-upon-Tyne.  Further 
discussion  on  Mr.  A.  H.  Finch's  paper  "on  "Some  Considertttions  on  the 
Choice  of  Auxiliary  Plant  for  Power  Stations." 

Association  of  Engineers-in-Charge.— Saturday,    March   S3rd.    At  6.30  p.m.    At 

the  Holborn  Restaurant.     Annual  dinner. 

Royal  Institution.— Saturday,  March  23rd.— At  8  p.m.  Lecture  on  "Moleculiir 
Physios,"  by  Prof.  Sir  J.  J.  Thomson.    (Lecture  V.)  ' 

Friday,  March  29th.  At  9  p.m.  Discourse  on  "  Results  of  the  Applica- 
tion of  Positive  Rays  to  the  Study  of  Chemical  Problems,"  by  Prof.  Sir 
J.  J.  Thomson. 

Saturday,  March  30th.  ^t  3  p.m.  Lecture  on  "Molecular  Physics," 
by  Prof.  Sir  J.  J.  Thomson.     (Lecture  VI.) 

Institution  of  Electrical  Enginnrt  (Manchester  Local  Section).- Tuesday,  Msrc^ 
26th.  At  7.80  p.m.  At  the  University,  Manchester.  Paper  on  "  Rail 
Corrugation,"  by  Prof.  A.  Schwartz  and  Mr.  R.  G.  Cunlifife. 

Institution  of  Electrical  Engineers  (Blrmlnaham  Lfcal  Section).— Wednesday  March 
27th.  At  7.30  p.m.  At  the  Grand  Hotel,  Birmingham.  Papers  on  "  Some 
General  Principles  involved  in  the  Electric  Driving  of  Rolling  Mills,"  bv 
Mr.  C.  A.  Ablett. 

Institution  of  Electrical  Engineers  (London).— Thursday,  March  S8th.  At  8  p.m. 
Paper  on  "  The  Power  Factor  and  Conductivity  of  Dielectrics  when  Tested 
with  Alternating  Electric  Currents  of  Telephonic  Frequency  at  Various 
Temperatures,"  by  Dr.  J.  A.  Fleming  and  Mr.  G.  B.  Dyke. 

Junior  Institution  of  Engineers.— Friday,  March  29th.    At  8  p.m.   At  the  Criterio;n 

Restaurant,  Piccadilly  Circus.    Smoking  concert. 
Smol<e  Abatement  Exhibition.— Saturday,   March  23rd   and   daily   to   April  4th, 
inclusive.     At  the  Royal  Agricultuial  Hall,  London.     Opening  ceremony 
by  Sir  W  .Richmond  on  Saturday  at  12.30  p.m. 


THE    ELECTRICAL    ENGINEERS 
(LONDON   DIVISION). 


Commanding  Officer— Lieut. -Col,  H,  M,  Leaf. 
The  following  orders  have  been  issued  for  the  current  week  :-^ 

Monday,  March  25th. — "A"  Company.  Technical  work  aiid  lecture  on 
"  Military  Telephones,"  7  to  10  p.m. 

Tuesday.  March  26th.— "B"  Company.  Technical  work  and  lecture  on 
"  Military  Telephones,"  7  to  10  p.m.    Recruits'  instruction,  7  to  9  p.m. 

Thursday,  March  28th. — "  C  "  Company.  Technical  work  and  lecture  on 
"  Mihtary  Telephones,"  7  to  lO^.m. 

Friday,  March  29th. — "D"  Company.  Technical  work  and  lecture  on 
"  Military  Telephones,"  7  to  10  p.m.     Recruits'  instruction,  7  to  9  p.m.' 

Saturday,  March  30th. — Easter  Camp  at  Dover.  Party  will  parade  at 
headquarters  for  the  issue  of  arms,  etc.,  at  12.30  p.m.  Kit  bags  and 
necessaries  for  Camp  to  be  packed  and  properly  labelled  with  owner's 
regimental  number,  name  and  destination  on  the  outside  of  same,  and 
to  be  brought  to  headquarters  before  the  time  ordered  for  the  parade. 

(Signed)        P.  H,  S.  Campbell,  Capt.  R.E.  and  Adjt,, 

For  Officer  commanding  L,E,E, 


Kadiuiu  in   Hot  Sprlnois  at   Bath. — InAestigations 

which  have  been  carried  on  by  Sir  W.  Ramsay  show  that 
appreciable  quantities  of  radium  are  present  in  the  Bath  mineral 
waters,  and  that  niton,  the  emanation  from  radium,  is  present  in 
large  amounts  compared  with  the  Buxton  waters.  As  niton  is 
always  being  given  off  from  the  surface  of  the  waters,  patients 
taking  baths  inhale  it,  and  probably  some  is  absorbed  by  way  of 
the  skin.  The  latter  process  can  be  accelerated.  Sir  William  Ramsay 
believes,  by  connecting  the  bather  with  the  negative  pole  of  a 
battery  at  1 00  volts  or  more,  the  positive  pole  being  connected  t© 
the  water  ;  the  niton  being  positively  charged  by  its  discharge 
of  electrons  will  then  be  attracted  to  the  body  and  be  quickly 
absorbed  Similarly  the  administration  of  stronger  doses  coald  be 
effected  by  the  use  of  a  spraying-  machine,  fed  with  the  natural 
gas  under  pressure  ;  the  gas  being  strongly  cbTged  with  niton,  its 
effect  ehpuld  be  20  times  bf  preat  q»  that  of  the  water  qe  at  pr*«eti{ 
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NOTES. 


■We   have   received 


Electric   IIeatiii$r  and  <  ookin<;.- 

the  followintr  letter  from  Mr.  Percy  Good  : — 

"  I  have  received  from  Mr.  Mearew  a  courteous  reply  to  my  letter 
which  appeured  in  your  journal.  He  contendw  that  the  public  do 
not  know  of  the  thinps  I  talked  about. 

"This,  Sir,  is  neither  your  fault  nor  mine.  I  devised  a  simple 
and  very  cheap  system  for  the  satisfactory  Holution  of  the  hot- 
water  problem.  1  utcd  it  for  \-J  months  and  described  it  fully,  and 
you  were  courteous  enoujjh  to  aive  it  full  publicity — in  fact,  you 
paid  for  the  opportunity.  There  is  no  patent  or  registration  about 
the  apparatus.  What  more  could  you  do  '  (The  article  appeared 
March  17th,  litll.) 

'■  I  saw  one  leadinff  London  supply  company  soon  afterwards,  and 
they  said  they  would  write  to  me  apain,  but  I  heard  no  more. 
Having  my  bread  and  butter  to  earn,  could  I  be  expected  to  do  any 
more  .' 

"  Pkrcy  Good. 

'■London,  S.E.,  Mnrrk  Wt/i,  l',n2." 

."Northampton"'  Past  Students. — The  Association  of 

Past  Day  Students  of  the  Northampton  Institute  is  just  completing: 
the  fourth  year  of  its  existence  ;  it  is  claimed  that  no  other  Old 
Students'  society  can  boast  keener  members,  and  it  may  soon  be  also 
affirmed  that  none  can  show  a  longer  membership  roll.  A  Bohemian 
concert  is  being  held  under  the  auspices  of  the  Association  on 
Friday,  March  21tth,  as  a.  wind-up  to  a  most  successful  season,  and  it 
is  hoped  that  all  old  "  Northampton  "  students,  with  their  friends, 
will  make  an  efFort  to  be  present.  The  function  will  be  held  at 
the  Food  Reform  Restaurant,  Furnival  Street,  Holborn,  at  7.30  p.m., 
and  ladies  are  specially  invited.  Tickets  (Is.  6d.  each)  can  be 
obtained  from  the  hon,  secretary,  Mr.  J.  C.  Rennie,  28,  Oxford  Road, 
Putney. 

Publicity  Literature. — We  have  received  from  the 
Electric  Supply  Publicity  Committee  a  further  batch  of  its  pub- 
lications, dealing  particularly  with  electric  cooking.  These  include 
a  small  illustrated  pamphlet  and  cards,  some  with  monthly  calen- 
dars on  them,  suitable  for  enclosure  with  letters,  accounts,  kc.  A 
leaflet  referring  to  the  use  of  electric  fans,  and  the  benefit  of  keep- 
ing the  air  in  workrooms  in  motion,  is  also  enclosed.  The  Com- 
mittee is  issuing  a  larger  booklet  embodying  a  number  of  lectures 
by  Mrs.  Cross,  1st  Class  Diplomee,  National  Training  School  of 
Cookery,  and  freely  illustrated  with  line  drawings,  which  will,  no 
doubt,  be  appreciated  by  those  who  have  adopted  electric  coooking, 

Electro-Harmonic  Society. — The  last  smoking  concert 

of  the  season  will  be  held  to-night  at  8  o'clock  at  the  Holborn 
Restaurant  (Kings  Hall).  Mr.  Philip  Dawson  will  be  in  the  chair. 
The  artistes  are  as  follows  : — Vocalists,  Mr.  Charles  Saunders 
(tenor),  Mr.  Peter  Dawson  (baritone).  Solo  clarinet,  Mr.  Charles 
Draper.  Conjurer  and  juggler,  Mr.  Stanley  Collins.  Scotch 
versatile  comedian,  Mr.  Jock  Walker.  Humorists,  Mr.  Fred  Wildon 
and  Mr.  James  Campbell.  Character  entertainer,  Mr.  Thornley- 
Dodge.  Sketch  at  piano.  Mr.  Ernest  Hastings.  Solo  pianoforte  and 
accompanist,  Mr.  Bernard  Flanders,  A.R.A.M. 

Electrical    Trades    Benevolent    Institution.— The 

annual  general  meeting  of  this  Institution  will  be  held  at  the  Insti- 
tution of  Electrical  Engineers,  Victoria  Embankment,  London,  W.C., 
on  Wednesday,  March  27th.  at  2.30  p.m.  The  meeting  will  receive 
the  report  of  the  committee  and  the  accounts  for  the  year  1911, 
after  which  it  will  proceed  to  consider  and,  if  approved,  pass  the 
alterations  which  have  been  made  to  the  rules  of  the  Institution, 
and  to  tix  the  date  of  the  general  meeting  to  confirm  them.  The 
following  members  of  the  committee  of  management  retire  by 
rotation,  and  are  eligible  for  re-election  :  Messrs.  H.  H.  Berry,  H. 
Bevis,  Guy  Burney,  E.  J.  Clark,  Sir  J.  Irving  Courtenay,  W.  Daven- 
port, B.  Longbottom,  and  S.  D  White.  The  meeting  will  also  elect 
auditors  in  accordance  with  Rule  10.  We  understand  that  the  new 
rules  which  are  to  be  submitted  contain  alterations  of  an  important 
character,  inasmuch  as  they  create  a  membership.  Anyone  who  is 
qualified  under  the  usual  definition  of  the  Institution  will  be  able, 
if  these  rules  are  passed,  to  become  a  member  on  payment  of  a 
minimum  subscription  of  10s.  per  annum.  Such  subscription  can 
'be  paid  in  instalments.  The  main  object  of  this  alteration  is  to 
bring  in  the  rank  and  file  of  the  staffs  of  the  electrical  industry. 
Various  details,  such  as  arrangements  for  collectors,  &c.,  are  also 
covered  by  the  rules,  which  thus  place  the  Institution  on  a  broader 
basis.  There  are,  of  course,  many  electrical  firms  which  are  pot  large 
enough  to  have  sick  funds  of  their  cwn,  and  it  is  to  the  members 
of  the  staffs  of  such  as  these  that  this  new  scheme  will  specially 
appeal. 

Cable   Suspension    in    a    Coal    Mine. — A   colliery 

electrician  writes  to  say  that  he  is  about  to  put  down  the  pit  a  two- 
core  19/16  cable,  double  armoured,  1,000  yards  long.  It  has  to  be 
suspended  from  end  to  end  along  a  level  which  is  fairly  wet,  and 
wooded  all  the  way  both  sides  and  roof.  Information  reerarding  the 
best  means  of  suspending  the  cable  from  roof  or  sides  will  be 
greatly  appreciated  by  him. 

Interuational   Congress   of  Applied  Chemistry. — 

We  have  received  Announcement  No.  3  of  this  Congress,  which  is 
to  be  held  at  Washington  and  New  York,  September  4th  to  13th. 
,  1912.,  EflJly.appljo'ation^shoijcdd.  be.  made.. bf- those  who  pTOq;w«e-io 
attend  it. 


Smoke  Abatement  Exhibition. — This exhibitirm  will  be 

opened  t^j-morrow,  at  li.'..'.0  p.m..  at  the  A^rricultural  Hall.  iHlingtoq. 
The  Electric  Supply  Publicity  Committee  and  the  B.E.A..M.A.  have 
combined  to  inake  an  electric  show  in  the  King  Ixiwards  Hall,  the 
principal  yjart  of  which  will  be  an  electric  re«taurant,  where  foU- 
course  meals  will  be  served,  cooked  in  full  view  of  the  vieitofB.; 
ordinary  refreshment."  will  also  V<e  Bupplied.  Expert  cooks  are 
beinjr  obtained  from  the  National  Training  School  of  Cookery,  and 
the  London  Homo  Delicacies  Association  have  been  retained  sm 
caterers  for  the  restaurant.  Everything  in  the  restaurant  will,  of 
course,  be  electrical.  There  will  be  an  electric  vacuum -cleaniDjr 
exhibit,  an  electric  laundry  and  electric  heating.  The  Electfip 
Supply  Publicity  Committee  will  have  an  information  bureau  at 
the  entrance  from  the  main  hall.  The  Rue.sian  Balalaika  Orchestra, 
under  the  direction  of  Prince  Tschagadaetf,  has  been  retained  by 
arrangemen*,  with  Mr.  Clifford  Essex.  The  exceptional  interest  in 
this  Exhibition  which  is  manifested  by  the  electrical  trades  may  be 
appreciated  from  the  following  liiit  of  exhibitors  ; — ■ 

Sun  Electrical  Co. — Electric  signs,  hair  dryers  and  oven. 

Mabbott  k  Co. — Vegetable  peeling  and  paring  machine?,  knife 
cleaners,  plate  washers. 

Dowsing. — Radiators,  solarium  bath,  vibrators. 

Purcell  fc  Nobhs.  Radiators,  heaters,  foot  warmers,  humidifier, 
wall  and  window  heater>,  cookers,  carving  table,  hot  clip- 
board, coffee  percolator,  fish  fryer. 

Causton. — Moving  signs. 

B.  T.-H.  Co.— Radiators. 

Ferranti,  Ltd. — Electric  fires,  cooking  outfits,  grills  and  utensila. 

General  Electric  Co.,  Ltd. — Radiators  and  heating  apparatus, 
ovens,  urns,  kettles,  cooking  utensils,  cigar  lighters,  glue  pot. 

Edison  &  Swan  United  E.  L.  Co. — Radiators  and  heating  apparatus. 

Drake  i*>:  Gorham. — Heaters. 

Berry,  Skinner  \  Co. — Heater?^. 

Siemens  Bros. — Irons,  convectorii  and  radiators. 

Electric  and  Ordnance  Accessories,  Ltd.  —  Heaters,  cookers, 
urns,  kc. 

City  of  London  E.  L.  Co. — "  Bankside  "  water  heater. 

Adnil  Co. — Fans. 

Berry  Co.  ("Tricity  "). — Cooker,  hot  plates,  utensils. 

Benson. — Plate  warmer. 

Jacksons. — Cookers  and  utensils. 

Mavor  cV  Coulson. — Vacuum  cleaner. 

Armorduct  Co. — Vacuum  cleaner. 

Metropolitan  Electric  Supply  Co.-  -Towel  dryers. 

Spagnoletti.^"  Therol  "  water  heaters  and  accelerators. 

Synchronome  Clock  Co. — Electric  clock. 

Bertram  Thomas. — Cooker  and  utensils. 

The  following  are  among  the  papers  which  will  be  submitted  for 
consideration  by  the  Conferences  : — 

Dr.  S.  Rideal,  D.Sc,  F.I.C.,  "  Effects  of  Town  Air  on  Metal  Wort" 
Mr.  Ruston,  B.Sc,  of  Leeds  University,  "An  account  of  investi- 
gations into  the  effect  of  Smoke.  "  , 
Dr.  J.  S.  Owens,  M.D.,  A.M.I.C.E.,   "Wasteful  Power  Production." 
Dr.  R.  Lessing,  Ph.D.,  F.C.S.,   "The   Economic   aspect   of  Smoke 

Abatement.'" 
Bailie  W.  Smith,  of  Glasgow,  "Smoke  Abatement  in  Scotland. " 
Mr.  J.  B.  C.  Kershaw,  F.I.C.,  F.S.S.,    '  Notes  on  Recent  Progress 

in  the  Campaign  against  Black  Smoke  in  this  country." 
Mr.  L.  A.  Willard  (Boston).  'Smoke  Problem  in  the  U.S.A. 
Commander  W.  F.  Caborne.  C.B.,  R.X.R..  "Stoking."  ■  ..^i 

Mr.  W.  Nicholson  (Chief  Smoke  Inspector  for  the  City  of  Shef- 
field). "Smoke  Abatement  from  the  Insi>€ctor's  Point  of 
View."  J 

Herr  Ingenieur  Nies  (Chief  Engineer.  Hamburg  Smoke  Atnte- 
nient  Society),  "  Progress  of  the  Smoke  Abatement  Movement 
in  Germany." 
Mr.  W.  D.  Scott-Moncrieff.  'Solid  Smokeless  Fuels." 
Mr.  Julian  S.  Corbett,  LL.M.,  F.S.A..  "  Smoke  Abatement  La^^ 

in  Other  Countries."' 
Principal  Graham  (President  of  the  Smoke  Abatement  League). 

"The  League's  Proposed  Smoke  Abatement  Bill." 
Mr.    Frank   Bailey.    .M.I.C.E.    (Engineer  a'll    Joint    Managing 
Director,  City  of  London  Electric  Lighting  Co.,  Ltd.).  lectufe 
on  "Electricity,  Lighting,  Heating  and  Power.  " 

^\a1kin<>'  Race. — AVc  are  informed  that  a  large  number 
of  cyclists  have  offered  their  services  as  competitors"  attendants 
for  the  Open  Londou-to-Southend  Amateur  Walking  Race  on 
April  lith,  and  the  Committee  will  now  be  able  to  provide  each 
competitor  with  at  least  one  cyclist  attendant.  Arrangements  are 
Ixung  made  for  refreshments  to  be  supplied  gratis  to  competitors 
at  certain  points  rn  routr,  whilst  a  motor-car  may  also  follow  the 
race  to  supply  the  wants  of  the  walkers  in  this  direction.  In 
addition  to  three  prizes  for  the  scratch  race  and  three  for  the 
sealed  handicap,  a  special  prize  will  be  offered  to  the  first  man  (not 
otherwise  a  prize  winner)  to  finish  who  is  engaged  in  the  elec- 
trical trade,  provided  at  least  eight  electrical  trades  employes 
start.  The^e  will  be  a  stroll  over  the  course  on  Sunday.  March 
2-lth.  and  all  those  who  would  care  to  join  for  the  whole  or  part 
distance  should  communicate  with  the  race  hon.  secretary,  Mr. 
A.  R.  Edwardt,  303.  Amhurst  Road.  London,  N.  A  prospective 
Southend  competitor  desires  to  know  if  other  Southend  com- 
petitors would  join  in  the  provision  of  a  motor-oar  to  look  aft^ 
Southend  competitors  exclusively.  The  Committee  still  net  ds  the 
loan  of  a  couple  of  motor-cars  to  convey  officials  on  the  day  of  the 
-cftQft  ajid  ftny./gentiBjjaai,  ^uUinjt.to  Jendj-.tLa..j^rnA."w.o.\)rd.£^^^^y 
oblige  by  communicaWn'g  with  the  hon.  sec,  as  above.  .  «  - 
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Fatalities. — The  Sydneij  Herald  reports  an  inquest  npon 
Bernard  Jones,  Mho  was  killed  on  January  25th,  whilst  engaged 
in  drilling-  rock  in  a  tunnel  for  a  new  sewer  at  Long  Bay.  The 
deceased  man's  mate  said  it  was  his  first  experience  with  an  electric 
drill,  and  no  instructions  were  given  him  by  the  contractors. 
Witness  was  in  front,  cleaning  out  the  back  hole,  when  he  heard 
the  deceased  utter  two  sharp  cries.  Looking  round,  he  saw  him 
hanging  over  the  back  of  the  machine,  his  feet  resting  on  the  wood, 
and  his  hand  clutching  the  handle  of  the  drilling  instrument.  He 
rushed  to  the  switch  to  cut  off  the  current,  but  was  hurled  back  by 
the  shock.  He  then  attempted  to  pull  the  deceased  off  tlie  board. 
He  was  thrown  back,  however,  and  could  not  release  him.  The 
whole  place  was  in  darkness  ;  the  candles  used  had  been  extin- 
guished. Davies  next  made  a  dash  for  the  bottom  of  the  shaft,  and 
succeeded  in  shutting  off  the  current ;  deceased  had  then  fallen 
clear  of  the  machine.  Four  minutes  at  the  most  had  elapsed 
between  the  time  of  the  accident  and  his  arrival  back  from  the 
switch. 

William  Coria,  chief  electrical  engineer  in  the  Public  Works 
Department,  and  consulting  engineer  to  the  Mines  Department, 
stated  that  the  machine  was  not  strictly  an  electrical  drill  ;  it  con- 
sisted of  an  electric  motor,  driving  an  air  compressor.  His  theory 
was  that  the  deceased  had  his  right  foot  on  the  machine  and  his 
right  hand  on  the  handle  of  the  drill ;  or  the  deceased  might  have 
received  the  current  through  a  faulty  controller.  In  either  case, 
the  current  would  pass  through  his  body  to  his  right  hand,  which 
would  be  "earthed."  The  machine  was  not  properly  earthed.  At 
present  no  regulation  insists  upon  the  earthing  of  portable  motors. 
There  should  be  such  a  regulation  introduced.  He  thought  there 
was  a  lack  of  knowledge  apparent  at  Long  Bay,  and  a  want  of  the 
appreciation  of  danger. 

The  Coroner  delivered  a  verdict  of  death  from  the  effects  of 
shock,  accidentally  received  by  the  deceased  while  working  with  a 
rock  drill,  the  driving  motor  of  which  was  not  properly  earthed. 
In  view  of  the  evidence  on  the  case,  he  added,  it  seemed  of  vital 
necessity  that  all  persons  engaged  in  any  such  work  should,  on 
engagement,  receive  electrical  instruction. 

The  same  paper,  of  February  Ist,  contains  a  report  of  an  inquest 
on  the  death  of  Basil  Wood,  who  was  killed  in  the  boiler-room  of  a 
timber  yard  at  Pyrniont. 

P.  J.  Day  stated  that  deceased  was  cleaning  the  boilers,  and  was 
using  a  flexible  portable  extension  electric  light,  which  had  been 
in  use  in  the  works  from  November  1 8th  of  last  year.  MacFarlane, 
the  other  fireman,  attached  the  lamp  and  used  it  for  about  half  an 
hour  before  handing  it  to  witness,  who  used  it  for  some  time  before 
giving  it  to  MacFarlane  again.  Wood  finished  the  boilers  and 
asked  MacFarlane  to  hand  him  the  lamp.  MacFarlane  did  so,  and 
immediately  deceased  took  the  lamp  he  cried  out  and  fell.  Witness 
and  MacFarlane  ran  to  the  switches  to  turn  off  the  current.  When 
deceased  took  hold  the  wire  of  the  lamp,  it  was  wet,  and  he  was 
standing  on  a  wet  iron  plate. 

William  Corin,  electrical  engineer  to  the  Department  of  Public 
Works,  stated  that  the  lamp  in  question  was  attached  to  a  switch- 
panel,  which  he  could  not  examine  with  safety.  He  examined  the 
cord  (produced),  and  found  the  rubber  insulator  to  be  of  medium 
quality,  such  as  would  give  fair  service  if  used  for  a  simple  pendant 
light  in  a  position  where  it  would  not  be  liable  to  abrasion,  and 
where  the  atmosphere  was  normally  dry  ;  the  class  of  cord,  how- 
ever, would  be  quite  unsuitable  for  use  in  any  position  where 
moisture  would  be  frequently  present,  as  in  a  boiler  house.  He  made 
a  test  of  the  insulation,  and  found  that,  to  say  the  least,  it  was  low, 
and  when  the  wire  was  damp,  very  low.  It  would  be  possible  for 
the  deceased  to  get  a  shock  while  holding  the  cord.  In  Sydney  it 
was  not  the  custom  to  earth  the  extension  lights,  but  in  England  it 
was,  and  he  thought  that  the  Department  of  Trades  and  Labour 
should  pass  a  similar  regulation. 

The  Coroner  returned  a  verdict  of  "  Accidental  death." 

An  inquiry  was  held  on  the  12th  inst.  at  -Walker-on-Tyne  into 
an  unusual  fatality  that  had  occurred  on  the  previous  day  at  Messrs. 
Dobson's  shipyard.  The  victim  was  a  youth  named  Harold 
'  Doughty  CI 6).  The  evidence  was  to  the  effect  that  as  Doughty 
and  a  lad  named  Hatcliffg  were  playing  football  with  an  orange, 
.  the  orange  was  kicked  over  the  wall,  and  Doughty  climbed  over  the 
wall  after  it.  While  Doughty  was  creeping  along  on  his  hands 
and  knees,  he  fell  over,  and  a  little  later  was  heard  shouting  out. 
Doughty's  companion  got  on  to  the  wall  and  saw  Doughty  lying 
on  the  roof  of  a  shed  as  if  he  were  dead.  The  affair  was  reported 
at  the  yard,  but  when  Doughty  was  reached  he  was  dead.  William 
Maidman,  an  electrician  at  Messrs.  Dobson's  shipyard,  said  that 
3  ft.  from  the  top  of  the  wall  there  were  wires  which  carried 
440-volt  electric  current  to  the  machinery  in  that  part  of  the 
yard.  When  the  accident  was  reported  he  cut  the  current  off  and 
went  to  the  shed  on  to  the  top  of  which  Doughty  had  fallen.  The 
latter  had  come  into  contact  with  the  live  wires.  In  answer  to  the 
Coroner,  witness  said  that  it  was  customary  for  exposed  wires  to 
be  used  in  some  shipyards  because  they  carried  a  higher  voltage 
than  insulated  ones.  There  was  no  notice  up,  but  it  was  intended  to 
post  them  both  inside  and  outside  the  yard.  A  verdict  that 
deceased  had  been  accidently  killed  was  returned. 

Sucial  Events. — The  annual  staff  bull  of  Messrs.  Bruce 
Peebles  Sc  Co.,  Ltd.,  was  held  at  the  North  British  Station  Hotel, 
Edinburgh,  on  Friday  last.  About  200  ladies  and  gentlemen  were 
present,  including  a  number  of  the  directors,  branch  managers, 
and  agents  of  the  firm  with  their  wives,  and  the  event  was  very 
successful.  A  reception  by  the  general  manager  and  his  wife 
(Mr.  and  Mrs.  Lee  Murray)  precec.ed  the  first  portion  of  the  dancing 
programme.  Supper  followed,  after  which  the  remainder  of  the 
.  dancing  programme  was  carried  through  with  zest.  At  the 
'  stiT'p^r,   which   Was   Iftld   ih  tlie  IhVtre  ^uppeV  fboni  of  ihe  hotel, 


the  tables  were  beautifully  decorated  with  red  and  yellow 
flowers,  the  colours  of  the  firm.  The  general  manager  presided 
in  his  usual  genial  way,  and  after  proposing  the  toast  of  "The 
King,"  called  on  the  Works  Manager  (Mr.  W.  A.  Scott)  to  pro- 
pose the  firm.  This  toast  was  responded  to  by  Mr.  A.  W.Tait,  C.A. 
(director).  The  toast  of  "  Our  Guests  "  was  proposed  by  Mr.  A.  B. 
Anderson  (director),  and  responded  to  by  Mr.  James  Watt,  W.S. 
Indicative  of  the  good  feeling  existing  between  the  management 
and  the  staff,  was  the  enthusiasm  with  which  the  toast  of 
"The  ('hairman "  was  received.  Reference  was  made  to  the 
results  achieved  by  the  firm  in  1911,  and  the  optimism  was 
expressed  by  all  the  speakers. 

Tne  Perth  Corporation  Tramway  employes  held  their  annual 
social  gathering  last  Friday  evening,  when  Councillor  Moncrief 
presided.     An  enjoyable  dance  followed  the  musical  programme. 

Electric  Siuelting'  of  Iron. — Trials  made  from 
September  Srd  to  9th  last,  at  Trollhattan,  with  the  electric  manu- 
facture of  iron  gave  the  following  results  : — 

Consumption  of  ore,       in  tons         ]92o 

„             „  lime           „                77 

„            ,,  charcoal   ,,               ...         ...  44'2 

„            „  energy,  KW.-hours 226,000 

Average  load,  KW 1,357 

Iron  produced,  in  tons 13r4 

Slags                     „        22-1 

Charcoal  per  ton  of  iron,  in  ke 336 

Iron,  per  KW.  and  per  year,  in  tons 5'5 

Iron,  per  H.P.          „        ,,        „          379 

KW.-hours  per  ton  of  iron       ...         ...         ...  1,736 

At  the  end  of  1911  there  were  in  working  in  Scandinavia  four 
similar  furnaces — one  of  1,500  kw.  at  Domnarfvet,  in  Sweden  ; 
one  of  2,000  kw.  at  Tyssan,  in  Denmark  ;  and  two  of  2,000  and 
2,200  KW.  respectively,  at  Hagfors,  in  Sweden. — Industrie  Eler- 
tr'upie. 

The  Bodrd  of  Trade  Journal  states  with  regard  to  the  electric 
iron  smelting  works  at  Tinfos,  in  Telemarken,  that  work  will  be 
begun  in  May  next  with  three  blast  furnaces  and  a  reserve  furnace, 
provided  that  a  concession  is  granted  in  the  near  future  for  laying 
wires  for  conducting  electricity  at  high  pressure  to  the  works. 

Northampton  Institute  Dinner. — The  tenth  annual 

dinner  of  the  Northampton  Institute  (Engineering)  Day  Students 
took  place  at  7.30  p.m.  on  Saturday,  March  16th,  1912,  at  the 
Holborn  Restaurant,  Mr.  E.  L.  M.  Emtage  in  the  chair.  After  the 
toast  of  "His  Majesty  the  King"  had  been  duly  honoured,  an 
excellent  musical  programme  was  gone  through.  The  events  of  the 
evening  were,  as  usual,  the  topical  song  sung  by  Mr.  Emtage  and 
the  distribution  of  the  Eng.  Soc.  Premium'«,  for  papers  read  during 
the  past  session,  by  Dr.  Walmsley.  The  standard  of  papers  read 
before  the  Society  this  session  has  been  very  high.  Representatives 
of  the  Finsbury,  University,  and  Central  Technical  Colleges  were 
present.     The  function  was  in  every  way  a  record  success. 

The  Mortier  System   of  Telegraphing  Pictures. — 

The  Mortier  system  of  telegraphic  transmission  of  pictures  requires 
no  special  electrical  apparatus,  and  is  capable  of  use  in  conjunction 
with  any  ordinary  telegraph  line.  The  picture  to  be  transmitted 
is  resolved  into  a  number  of  tiny  sections,  the  relative  brightness 
of  which  is  observed  and  telegraphed  in  a  predetermined  order  and 
according  to  a  predetermined  code.  According  to  instructions 
thus  received,  the  picture  is  recomposed,  at  the  receiving  station, 
by  "  microtype."' 

Sincathe  eye  is  incapable  of  estimating  brightness  differences 
with  accuracy  sufficient  for  the  above  purpose,  the  original  is 
photographed  through  a  special  screen  composed  of  ten  transparent 
sheets,  marked  out  in  equal  squares,  but  variously  filled  in  with 
different  geometrical  patterns.  The  reproduction  appears  divided 
into  a  number  of  "  fields,"  each  containing  a  certain  number  of 
points  and  lines  to  which  various  brightness  figures  can  be 
attached  by  observation.  The  prepared  picture  is  mounted  in  a 
frame,  over  which  the  observing  apparatus  can  be  run  to  and  fro. 
The  eyepiece  of  the  latter  allows  about  20  of  the  "cells"  (as 
Mortier  calls  the  fields  of  the  picture)  to  be  observed  at  once,  and 
the  operator  simply  dictates,  in  a  definite  order,  the  various 
brightness  figures  of  the  picture.  On  receipt  of  the  code  message, 
which  may  be  variously  arranged  to  lessen  the  cost  of  transmission, 
the  picture  is  s«t  up  with  microtype,  the  thickness  of  the  lines 
and  the  size  of  the  dots  of  which  reproduce  the  desired  apparent 
brightness  of  the  various  parts  of  the  picture. 

At  first  sight  the  process  appears  crude,  but  the  results  attain- 
able by  its  u.^e  are  said  to  be  very  satisfactory,  and  certainly  the 
simplicity  of  the  apparatus  required  is  a  great  point  in  its  favour. 
Working  with  six  degrees  of  brightness,  results  quite  good  enough 
for  newspaper  and  similar  work  can  be  obtained.  An  average 
small  picture  is  divided  into  about  3,900  points,  and  the  brightness 
data  are  transmitted  by  880  pairs  of  figures  which  may,  for 
cheapness,  be  sent  as  41 0  words.  The  preparation  of  the  original, 
the  transmission  of  the  brightness  figures,  and  the  setting  up  of 
the  microtype  for  such  a  picture  may  occupy  about  '  hour  each — 
li  hours  in  all.  Lender  the  most  uulavourable  conditions,  it  is 
possible  to  have  a  block  ready  for  printing  within  two  or  three 
hours  after  taking  the  original  photograph  at  any  place  within 
reasonably  direct  telegraphic  communication. 

Electric  Stamp-CancellinR'.—The  Cxerman  Postal  De- 
partment are  making  use  of  an  electric  apparatus  to  cancel  the 
.stamps  on  letters,  i:c.  The  letters  are  made  up  into  packets  and  a 
little  india-rubber  wheel  cai-rifes  them  one  '"y  one  under  the 
a^jyaratUE.    With  lettVi^  of  the  stfme  siz?,  90D  cahfcels  {)fel'  iflittule 
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are  done  ;  uniform  fiized  postcards  are  cancelled  at  the  rate  of  1,000 
per  minute  ;  and  those  of  various  sizes  at  fiOO  per  minute.  By 
hand,  an  expert  operator  can  only  do  this  work  at  the  rate  of  100 
per  minute.  Hardly  1  per  cent,  of  the  letters  are  missed,  and  at 
most  5  per  cent,  when  the  objects  are  of  different  sizes.  The 
apparatus  is  driven  by  a  motor  of  a  capacity  of  J  or  i  K.w. — E.T.Z. 

Appointments  Vacant. — .Junior  assistant  engineers,  for 
the  Yorkshire  Electrical  Power  Co.  (1.5s.)  ;  meter  reader,  tester,  and 
fixer,  for  the  Stoke-on-Trent  Borough  Electricity  Department 
(27s.  6d.)  :  two  switchboard  attendants  (25s.),  also  a  cable  jointer 
(30s.),  for  the  Dundalk  U.U.C.  :  junior  assistant  enpineers  for  the 
Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd.  See  our  advertise- 
ment pages  to-day. 

]\ational   Fliysical  Laljoratory. — On  Friday  last  the 

annual  inspection  of  the  Laboratory  took  place,  and  the  Report  for 
the  year  1911  was  issued.  The  Executive  Committee,  in  presenting 
the  latter,  express  their  sympathy  with  the  Director,  Dr.  (ilazebrook, 
who  is  now  recovering  from  his  very  severe  illness,  and  record  their 
high  appreciation  of  the  energy  and  devotion  which  he  has  given 
to  the  service  of  the  Laboratory.  During  the  year  the  new  Metal- 
lurgy building,  provided  through  the  generosity  of  Sir  Julius 
Wernher,  was  completed  and  occupied,  and  the  contract  for  the 
Administration  and  Optics  buildings  was  let.  The  Froude  Tank 
was  opened  by  Lord  Rayleigh,  and  was  brought  into  use.  Progress 
was  made  with  the  Lorenz  apparatus  and  the  international 
specification  for  the  silver  voltameter,  13  new  mercury  standards 
of  resistance  were  constructed,  and  the  work  on  mutual  inductance 
was  advanced.  Tests  of  total  energy  and  hysteresis  loss  in  iron 
sheet  were  made,  and  the  establishment  of  sets  of  sub-standards  for 
the  photometry  of  electric  glow  lamps,  experiments  on  induction 
meters,  researches  on  insulating  materials,  and  tests  on  dry  cells, 
&c.,  were  conducted,  besides  many  other  investigations  less  inti- 
mately associated  with  the  electrical  industry.  The  electrical 
measurements  made  in  the  Physics  Department  showed  a  consider- 
able increase,  from  172  to  269.  The  bulk  of  the  increase  was  in 
connection  with  hysteresis  and  eddy-current  measurements,  which 
together  numbered  109.  Electrotechnical  measurements  rose  to 
2,203,  as  against  1,810  in  1910  (but  2,328  in  1909)  ;  a  steady  increase 
took  place  each  year  in  the  tests  of  resistance  coils,  ammeters  and 
voltmeters,  but  supply  meters  fell  off  in  numbers.  Dielectric 
strength  tests  jumped  up  from  86  to  252,  while  fuses 
fell  from  777  in  1909  to  21  in  1910,  and  nil  in  1911. 
Primary  cells  also  were  200  in  1909,  93  in  1910,  and  78  in  1911. 
Evidently  these  matters  are  controlled  by  wide-spreading  infiuences. 
In  photometry,  the  tests  of  glow  lamps,  which  had  fallen  from 
895  in  1909,  to  440  in  1910,  rose  again  to  886,  the  total  number  of 
tests  of  all  kinds  being  920. 

The  income  of  the  laboratory  rose  from  £28,077  in  1910,  to 
£30,337  in  1911,  mainly  due  to  increased  receipts  for  work  done 
(from  £15,363  to  £17,398).  The  total  expenditure  for  the  year  was 
£30,572,  or  £235  more  than  the  receipts. 

We  shall  deal  with  the  technical  features  of  the  report  more 
fully  in  a  later  issue. 

The  strike. — The  Electrical  Apparatus  Co.,  Ltd.,  ask  us 
to  state  that  they  have  not  been  in  any  way  inconvenienced  by  the 
coal  strike. 

The  Electric  Driving-  of  Textile  Machinery.— The 

Indian  Tcrtile  Journal  recently  contained  an  interesting  article  on 
the  irregular  driving  of  cotton  machinery,  and  the  marked  ad- 
vantages resulting  from  the  individual  electric  drive.  The  trouble 
is  attributed  to  the  variations  in  the  torsion  angle  of  shafts,  and  to 
the  use  of  inferior  leather  belting,  which  is  said  to  be  a  common 
fault  in  Indian  mills.  Data  are  quoted  from  Lancashire  practice 
showing  that  the  electric  individual  drive  increased  the  output  of 
looms  by  10  per  cent,  above  that  of  looms  driven  from  shafting,  in 
spite  of  the  fact  that  the  latter  was  electrically  driven.  There  is 
also  a  saving  of  10  per  cent,  in  power,  and  various  other 
economies. 

Institution  and  Lecture  Notes. — Birmingha.m  Associa- 
tion OK  Mechanical  En(;ineeks. — A  paper  on  "  The  Application 
of  Electricity  to  Industrial  Purposes '"  was  read  by  Messrs.  F.  J. 
Moffett  and  N.  B.  Rosher  on  March  14th.  The  authors  stated  that 
for  the  manufacture  of  nitrates  from  the  air,  carried  on  chiefly  in 
Norway,  the  power  installed  approximated  to  180,000  h.p.,  and 
was  expected  to  rise  to  300,000  h.p.  in  the  next  few  years.  In  the 
manufacture  of  calcium  carbide  60,000  H.r.  was  already  employed. 
Much  had  been  done  to  utilise  waste  gases  on  the  North-East  Coast, 
where  the  available  surplus  power  had  been  estimated  at  61,000 
H.p.  continuously  ;  but  very  little  had  been  donei  in  the  South  Staf- 
fordshire and  Worcestershire  districts,  where  21,000  h.p.  was 
available.  In  dealing  with  rolling  mills,  it  was  stated  that  80,000 
to  90,000  H.p.  was  now  used  in  the  electrical  driving  of  continuous 
and  reversing  mills  in  this  country.  Electric  furnaces  and  their 
applications  were  described,  and  interesting  curves  were  given  of 
the  cost  of  combustion  and  electric  heat ;  in  the  case  of  the  former 
the  cost  for  low  temperatures  was  quite  small,  but  as  the  tempera- 
ture rose  the  cost  rose  much  more  rapidly,  until  a  point  was  reached 
at  which  no  increase  in  expenditure  could  produce  any  increase  in 
temperature,  the  reason  being  that  the  volume  of  gases  in  the  blast 
became  so  great  that  the  gases  carried  off  the  heat  as  quickly  as  the 
fuel  supplied  it.  The  maximum  temperature  for  combustion  heat 
was  1,500°- 1,900"  C,  and  for  the  electric  arc  furnace  3,500'-4,000''  C. 
The  cost  of  hardening  100  millers,  each  weighing  12  lb.,  was  given 
as  being  £2  18s.  lid.  with  a  gas  furnace  and  gas  at  Is.  6d.  per 
1,000  cb.  ft.,  as  against  £1  8s.  6d.  with  an  electric  furnace  and 
energy  at  r2d.  per  unit. 

Mr.  C.  D.  Taite  read  a  paper  before  the  Manchester  Geological 
AND  Mining  Society  on  Tueb'day,  upon  '^The  Lan'cashite  Electric 


Power  Co.'s  System,  and  Ita  Application  to  Lancaehire  (^oUieric-'. ' 
The  aggregate  horse-power  supplied  to  collieries  in  Lancashire  by 
the  company,  he  said,  was  at  preeent  about  .3,000  h.p.,  and  this 
would  shortly  be  increased  to  about  4,000.  The  present  annual 
consumption  by  these  collieries  was  about  4,000,000  unit*.  For 
.some  reason  Lancashirf;  had  be<n  slower  U)  adopt  electrical  methods 
than  other  colliery  districts.  In  the  Newca.stle  difitrict  electrical 
energy  at  the  rate  of  .">.'j,000,000  units  per  annum  was  being 
Bujjplied  for  colliery  purposes  ;  in  South  Wales  \2,'Mi  h.p.  was 
being  taken,  ind  a  further  3, .500  ii.P.  was  contracted  for  ;  in  the 
Clyde  Valley  district,  8,500  H.P.  was  connected  or  contracted  for  ; 
and  in  Yorkshire  <;,000  h.p.  was  at  present  connected  or  con- 
tracted for.  There  could  l>e  no  doubt  that  where  coal  was  mor»t 
difficult  to  win,  the  most  modem  methods  of  working  were  essential 
in  order  that  the  cost  of  dealing  with  the  coal  might  be  kept  at  the 
lowest  pc.ssible  figure. 

INSTITITION  OF  ELECTRICAL  ENGINEERS  (STIDENTS'  SECTION). 
— On  Saturday  last  the  eighth  annual  dinner  of  the  Students' 
Section  was  held  at  the  Trocadero  Restaurant  ;  Mr.  E.  F. 
Hetherington  was  in  the  chair,  and  there  was  a  fair  attendance 
of  members  and  guests.  After  the  toast  of  '' The  King,"  Mr.  D. 
Betts  proposed  the  health  of  "  The  Institution  and  the  Hon. 
Treasurer":  he  regretted  that  Mr.  Ferranti  had  been  prevented 
from  attending,  but  took  the  opportunity  of  urging  the 
question  of  "abstracts"  upon  the  attention  of  the  treasurer.  Mr. 
R.  Hammond,  in  the  course  of  his  reply,  pointed  out  the  valuable 
achievements  of  electrical  engineering  as  evidenced  during  the 
present  strike,  and  the  importance  of  economising  coal  by  generating 
power  on  a  large  scale  at  a  central  station.  He  then,  in  the  absence 
of  Mr.  W.  M.  Mordey,  proposed  "  The  Students'  Section,'  which  he 
said  numbered  over  1,200  ;  he  drew  attention  to  the  great  advan- 
tages derived  by  the  Students  from  their  connection  with  the  Insti- 
tution, at  a  very  small  cost.  Mr.  Hetherington.  in  reply,  said  that 
good  progress  had  been  made  since  last  year,  and  emphasised 
the  benefits  to  be  derived  from  attending  the  meetings, 
preparing  papers,  and  taking  part  in  the  discussions. 
They  still  hoped,  he  said,  that  the  Institution  would  consent  to 
have  abstracts  of  the  Students"  papers  printed  for  circulation  before 
the  meetings.  They  were  also  anxious  for  information  regarding 
future  policy  in  connection  with  the  proposed  examinations.  He 
hoped  that  greater  solidarity  would  be  brought  about  between  the 
London  and  provincial  students. 

Mr.  E.  W.  Moss  proposed  '"  The  Colleges,"'  and  remarked  that 
whereas  the  Students"  Section  was  formerly  practically  run  by  the 
colleges,  the  latter  now  did  not  take  so  active  a  part  in  their  affairs 
as  could  be  wished.  With  regard  to  the  new  Articles,  he  could  not 
see  what  was  to  become  of  men  over  23  and  under  25  years  of  age, 
if  the  class  of  Licentiate  was  not  established  ;  and  he  pointed  out 
that  students  who  obtained  their  technical  training  by  means  of 
scholarships  were  not  able  to  maintain  themselves  during  works 
training — could  not  the  Institution  afford  assistance  to  such  men  .' 
In  reply,  Mr.  Hammond  urged  the  Students  never  to  take  anything 
for  granted,  but  to  master  every  point  their  teachers  place<l  before 
them. 

Proposing  "  The  Guests,"  Mr.  J.  B.  Sparks  expressed  the  indebted- 
ness of  the  Students  to  the  Secretary  of  the  Institution,  Mr.  P.  F. 
Rowell,  and  to  Mr.  Tree  ;  and  the  Chairman  of  the  Graduates" 
Association  of  the  Institution  of  Mechanical  Engineers  acknow- 
ledged the  toast.  An  excellent  programme  was  provided  for  the 
entertainment  of  the  diners  by  Mr.  Nadaud,  and  the  function  proved 
very  enjoyable. 

On  Thursday,  last  week,  at  the  Institution  ok  Elec- 
trical Engineers,  a  lantern  lecture  was  delivered  by  Mr.  T. 
Stevens,  who  took  as  his  subject  an  avalanche  which  occurred 
on  the  Wellington  (U.S.A.)  tunnel  electric  railway.  The  tunnel 
in  question  runs  through  a  peak  of  the  Cascade  Mountains,  and  is 
operated  by  the  Great  Northern  Railway,  on  the  three  phase 
system,  being  the  only  three-phase  railway  electrification  in  the 
States.  According  to  the  lecturer  the  annual  snow  fall  in  the 
neighbourhood  varies  from  2"'  ft.  to  75  ft.,  and  up  to  20  ft.  of 
snow  is  found  on  the  level.  The  speaker  described  one  of  a  series 
of  snow  slides,  which  swept  an  accumulation  of  rolling  stock 
which  was  snowed  up  in  the  Wellington  yard,  and  the  overhead 
trolley  lines,  &c.,  into  the  valley  below  the  railway.  Some  two 
months  elapsed  before  the  electrical  equipment  was  repaired. 
Indeed,  it  required  300  men  and  28  snow  ploughs  working  two 
days  to  open  up  ^  mile  of  track,  the  snow,  to  the  depth  of  30  ft., 
being  first  loosened  by  blowing  it  up  with  gunpowder.  Needless 
to  add,  some  uni(iue  lantern  slides  were  shown,  illustrating  con- 
ditions which  even  a  Highland  railway  official  might  envy. 

Institution  of  Civil  Engineers  (Students'  Meeting). — 
At  the  Students'  meeting  held  on  March  loth,  a  paper  was  read 
by  Mr.  A.  E.  (iladwyn,  Student Inst.C.E.,  on  "The  Heat  Value  of 
Fuels." 

Royal  Institution. — The  following  arrangements  are  an- 
nounced:— April  19th. — At  9  p.m.  Mr.  A.  A.  C.  Swinton,  on 
"  Electricity  Supply  :  Past,  Present  and  Future." 

3Iay  17th.— At  9  p.m.  Mr.  W.  Duddell,  F.R.S.,  on  "High  Fre- 
quency Currents.'" 

.\pril  ISth  and  25th.— At  3  p.to.  Prof.  A.  W.  Crossley,  F.R.S., 
on  ■'  Synthetic  Ammonia  and  Nitric  Acid  from  the  Atmo- 
sphere." 

May  30th  and  June  6th. — At  3  p.m.  Prof.  J.  H.  Poynting, 
F.R.S.,  on  "  The  Pressure  of  Waves." 

At  the  University  College,  Nottingham,  on  Friday  last,  Mr. 
S.  H.  Piper,  B.Sc.  concluded  a  series  of  popular  experimental 
lectures  on  electrons,  radio-activity,  and  Riintgen  rays. 

Institution  of  Civil  Engineers. — The  2oth  "James  Forrest" 
Lecture  will  be  delivered  on  April  19th  by  Mr,  H.  R.  A.  Mallock, 
F.R.S,,  his  subject!  t/eing  "'  Aferial  Flfght."  "  • 
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On  Tnesiiay  a  paper  was  read  by  Mr.  Justus  Eck  before  the 
Illvminatinq  Enginebks'  Society  on  '"The  Illumination  of 
Printing-  Works  by  Electricity,"  illustrated  by  a  unique  series  of 
lantern  slides  from  photographs  taken  at  night  in  the  works 
of  the  principal  London  papers  and  niagra/ines. 

.IVNiOR  Institution  of  Enginekks. — At  a  recent  meetingr  a 
paper  was  read  on  the  subject  of  "  Railless  Electric  Traction,"'  by 
Mr.  Bertram  D.  Fox,  B.A.  On  Wednesday,  April  17th,  Mr.  E. 
Kilburn  Scott  will  read  a  paper  on  ''  Dynamo  Desig-n." 

Electricity  in  Cotton  Mills.— Mr.  S.  J.  A.  Mills,  a  consult- 
ingr  electrical  enfjineer  of  Blackburn,  recently  gave  an  address 
before  the  Blackburn  Manauers"  Mutual  .Vssociation  on  the  subject 
of  '■  Power  for  Mills  and  Workshops." 

A  lecture  on  the  "  Origin  of  Radium ""  was  delivered  at  the  Royal 
Institution  on  Saturday  last  by  Mr.  Frederick  Soddy. 

The  Johannesburg  Gas  Plant  Litigation.— Settle- 
ment.— Accordingr  to  the  Erening  Standard  it  was  stated  on 
Wednesday  in  the  Court  of  Session,  Edinburgh,  that  a  settlement 
had  been  reached  in  the  action  by  the  Municipal  Council  of 
Johannesburg,  Transvaal,  against  Messrs.  D.  Stewart  (llt02),  Ltd.. 
and  Mr.  William  Beardmore,  for  the  payment  of  sums  amounting 
to  over  £^00.000,  in  respect  of  the  abandonment  of  contracts  for 
the  installation  of  gas  and  electrical  plant  at  Johannesburg.  Of 
the  sums  claimed,  £11.5.134  was  the  amount  in  a  bond  by  Mr. 
Beardmore  and  others  for  the  performance  of  the  contract  by 
Messrs.  Stewart.  The  litigation  commenced  in  1908,  and  passed 
through  various  preliminary  stages,  including  an  appeal  to  the 
House  of  Lords.  In  the  terms  of  the  settlement,  the  plaintiffs 
have  accepted  £100,000,  and  are  allowed  to  keep  the  plant,  each 
side  to  pay  its  own  expenses. 


OUR    PERSONAL    COLUMN. 

Th*  Editors  intite  electrical  engiiteers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  raihvay  o^cials,  to  keep  readers  of  the 
Electrical  Review  vested  as  to  their  movements. 


Central   Station  Officials. — The  St.    Helens   electric 

power  station  staff  have  presented  a  suit  case  to  Mr.  F.  J.  Helsby 
on  his  appo^intment  as  chief  clerk  at  the  Wrexham  electricity 
works. 

Mr.  W.  H.  Hartnell,  mains  superintendent  at  the  Cheltenham 
electricity  works,  who  is  leaving  for  Canada,  has  been  presented 
by  the  staff  with  a  silver-mounted  calabash  pipe  and  case. 

At  Blackpool  last  .week  Mr.  James  Anderson,  electrical 
engineer,  was  the  recipient  (at  the  Golden  Ball  Hotel,  Poulton,) 
of  a  watch  presented  as  a  token  of  good  fellowship  and 
esteem  from  friends  at  Poulton  on  his  departure  for  Winnipeg, 
where  he  has  accepted  an  appointment  as  electrical  engineer. 

The  Barnes  Council  have  decided  to  grant  an  immediate  increase 
of  £25  to  the  salary  of  the  electrical  engineer,  and  subsequent 
biennial  increases  of  £25  each  until  his  salary  reaches  £600. 

At  a  meeting  of  the  Sunderland  T.C.  on  13th  inst.  on  the  recom- 
mendation of  the  Electricity  and  Lighting  Committee,  the  salary 
of  Mr.  Wilfred  Yorke,  superintendent  at  the  Hylton  Road  elec- 
tricity works,  was  advanced  from  £200  to  £225,  to  be  further 
increased  at  the  end  of  12  months  to  £250  per  annum. 

Mr.  C.  F.  AV.  Sedgwick  has  resigned  his  position  in  the  Sunder- 
land Corporation  Electricity  Department,  having  been  appointed 
electrical  engineer  at  Messrs.  S.  Pearson  &  Son's  Oil  Refinery, 
Mexico. 

Mr.  K.  F.  Bishop  has  been  appointed  shift  engineer  at  Warring- 
ton, not  Darlington,  as  stated  in  our  last  issue.  We  regret  the 
mistake. 

Tramway  Officials. — At  a  meeting  of  the  Sunderland 
T.C.  on  13th  inst.,  Mr.  New  moved  the  adoption  of  the  report  of  the 
Tramways  Committee  recommending  the  advance  of  the  salary  of 
the  tramways  manager,  Mr.  A.  R,  Dayson,  from  £500  to  £600  per 
annum  by  four  annual  increments  of  £25,  He  said  tnat  Mr. 
Dayson  was  appointed  in  1904,  at  a  salary  of  £400,  and  he  had 
given  complete  satisfaction.     The  recommendation  was  adopted. 

Mr.  Chivers  has  been  appointed  to  succeed  Mr.  Smith  as  manager 
of  the  Peterborough  Tramway  Co. 

General. — His  Majesty  the  King  has  appointed  Sm  J.  J. 
THOMLiON,  D.Sc,  F.R.S.,  to  the  Order  of  Merit.  We  tender  our 
hearty  congratulations  to  the  distinguished  Cavendish  Professor  of 
Experimental  Physics  at  Cambridge. 

Mr.  Harold  Smith,  of  South  Shore,  Blackpool,  has  just 
returned  from  Canada  to  accept  an  offer  from  Messrs.  Mather  and 
Piatt,  of  Park  Works,  Newton  Heath,  with  whom  he  was 
originally  apprenticed,  and  for  whom  he  was  superintendent  of  the 
electrical  department  for  some  time.  While  in  Canada  Mr.  Smith 
was  for  2i  years  with  the  Montreal  Light,  Heat,  and  Power  Co. 
(with  a  capital  of  5^  millions),  as  superintendent  of  their  repair 
and  manufacturing  shops.  Later  Mr.  Smith  accepted  a  more 
lucrative  position  as  production  engineer  to  the  Canada  Foundry 
Co.,  at  Toronto,  and  he  had  been  '  here  a  year  when  Messrs.  Mather 
and  Piatt's  invitation  reached  him. 

Mr.  Frederic  H.  Taylor,  consulting  engineer,  has  removed 
from  14,  Victoria  Strefet,  to  new  offioee  at  19,  Old  Queen  Sfet'eet, 
W(Mffcmln»ier.    TelWplio'ne  No. '' "Victoria.  1 ,4«7." 


NEW    COMPANIES    REGISTERED. 


British  Arc  Welding  Co.   (Mersey),  Ltd.  (120,724).— This 

company  was  registered  on  March  8th,  with  a  capital  of  £20,000  in  £\  shares, 
to  take  over  and  work  a  process  for  electrical  welding  under  a  grant  or  licence 
given  by  the  British  Arc  Welding  Co.,  Ltd.,  to  H.  A  0.  (Irayson,  Ltd.,  under  an 
agreement  dated  February  16th.  19)2.  The  subscribers  (with  one  share  each) 
are:— T.  G.  McKay,  171,  Hornby  Road,  Bootle,  Liverpool,  engineer;  G.  8. 
Johnson,  IS,  Chambres  Boad,  Soutbport,  engineer.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  six ;  the  first 
are  to  be  appointed  by  the  subscribers,  subject  to  the  right  of  the  British  Arc 
Wcldipg  Co.,  Ltd.,  to  nominate  one  director  ;  qualification,  200  shares  ;  remu- 
neration as  fixed  by  the  company.  Registered  by  Walker,  Bon  &  Field,  61, 
Carey  Street,  W.C. 

Collings-Bishop,  Ltd.  (120,674).— This  company  was  registered 
on  March  6th,  with  a  capital  of  f  5,000  in  £\  shares  (a.-'iOO  preference),  to  can^  on 
the  business  of  electricians,  contractors,  engineers,  manufacturers  of  electrical 
apparatus,  &c.,  and  to  adopt  an  agreement  with  H.  C.  Bishop.  The  subscribers 
(with  10  shares  each)  are  :— P.  H.  P.  Wells,  48,  Belsize  Square,  Hampstead, 
N.W..  gentleman  ;  J.  A.  Hart,  Blenheim,  Eagle  Road,  Wembley,  N.W.,  gentle- 
man. Private  company.  The  number  of  directors  is  not  to  be  less  than  three 
or  more  than  nine  :  the  first  are  H.  C.  Bithop,  P.  H.  P.  Wells  and  J.  A.  Hart ; 
holders  of  a  majority  of  preference  thares  may  appoint  two  directors,  and  holders 
of  a  majority  of  ordinary  shares,  one  director;  qualification,  10  shares.  Regis- 
tered office  :  19,  High  Street,  Cardiff. 

,    Bromptonand  Kensington  Accessories  Co.,  Ltd.  (120,670).— 

This  company  was  registered  on  March  6th,  with  a  capital  of  £10,000  in  £1 
shares,  to  carry  on  the  business  of  electricians,  mechanical  and  electrical 
engineers  and  contractors,  manufacturers  of,  and  dealers  in,  electric  supplies 
and  accessories  of  all  kinds,  &o.,  and  to  adopt  an  agreement  with  the  Brompton 
and  Kensington  Electricity  Supply  Co.,  Ltd.  The  subscribers  (with  one  share 
each)  are  :- R.  8.  Downe,  254,  Earl's  Court  Road,  8.W.,  electrical  engineer; 
T.  J.  Owens,  254,  Earl's  Court  Road,  8.W.,  secretary.  Private  company.  The 
directors  for  the  time  being  of  the  Brompton  and  Kensington  Electricity 
Supply  Co.,  Ltd.,  shall  be  the  directors  of  this  company.  Registered  by 
Linklater,  Addison  &  Brown,  2,  Bond  Court,  Walbrook,  E.G. 

Foreign  Construction  Syndicate,  Ltd.  (120,768).— Registered 

March  11th,  with  capital  £10,000  in  £1  shares,  to  carry  on  the  business  of  con- 
structors and  workers  of  tramways,  railways  and  public  works,  capitalists, 
financiers,  promoters,  concessionaires,  &c.  The  subscribers  (with  one  share 
each)  are :  R.  C.  Howley,  11,  8t.  Anne's  Road,  Leytonstone,  Essex,  clerk  ; 
P.  M.  Cullen,  Revidge,  Blandford  Road,  St.  Albans,  clerk.  Private  company. 
Table  "A"  mainly  applies.  Registered  by  Aehurst,  Morris,  Crisp  &  Co., 
17,  Throgmorton  Avenue,  E.G. 

Hallamshire   Electric  Co.,   Ltd.   (120.873).— This  company 

was  registered  on  March  15th,  with  a  capital  of  £2,000  in  £1  shares,  to  carry 
on  the  business  of  electrical  and  mechanical  engineers,  suppliers  of  electricity, 
motive  power  and  light,  &c.  The  subscribers  (with  one  share  each)  are  : — 
H.  D.  B.  How,  96,  Banner  Cross  Road,  Ecclesall,  Sheffield,  engineer;  H.  Clarke, 
61,  Meersbrook  Road,  Sheffield,  traveller.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  three  ;  the  first  are  H.  D.  B. 
How  and  H.  Clarke  ;  qualification,  £100.  Registered  by  Jordan  &  Sons,  Ltd-., 
116-117,  Chancery  Lane,  W.C. 

S.  Bill  &  Co.,  Ltd.  (120,830).— This  company  was  registered' 
on  March  13th,  with  a  capital  of  £4,000  in  £1  shares,  to  carry  on  the  busi- 
ness of  manufacturers  of,  and  dealers  in,  electrical  accessories,  dealers  in  elec- 
trical articles  and  appliances,  manufacturers  of  motor-car  fittings,  electrical 
cases  and  cabinets,  stampers  and  piercers,  &c.  The  subscribers  (with  one 
share  each)  are  : — 8.  Bill.:l62,  RoHe  Street,  Smethwick,  Birmingham,  manu- 
facturer ;  J.  Richards,  Vicarage  Road,  Handsworth,  Birmingham,  manufac- 
turer. Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five ;  the  first  are  S.  Bill,  J.  Richards  and  R.  W.  Bill ; 
qualification,  200  shares.  Registered  office,  388,  Park  Road,  Hockley, 
Birmingham. 

Electric   Lamp   Regenerators,  Ltd.   (120,796).— Registered 

March  12th,  by  Romer  &  Skan,  4,  Copthall  Chambers,  E.G.  Capital  £50,000  in 
£1  shares.  Objects : — To  carry  on  the  business  of  manufacturers  and 
repairers  of,  and  dealers  in,  electric  lamps,  reflectors,  lenses,  and  other 
articles,  opticians,  glass  blowers,  engineers,  manufacturers  of  globes,  films, 
shades,  burners,  meters,  galvanometers,  ammeters,  voltmeters,  carbons, 
switches,  accumulators,  motors,  batteries,  wires,  insulators,  <Sc.,  to  acquire 
an  invention  relating  to  electric  and  other  lamps  or  any  lenses,  reflectors,  and 
component  parts,  together  with  Patent  No.  16,230  of  1911,  for  an  improved 
method  of  and  apparatus  for  regeneratingburnt-out  carbon  and  metal-filament 
electric  lamps  ;  and  to  adopt  an  agreement  with  L.  H.  Keep.  The  signatories 
(with  X)ne  share  each)  are:— P.  H.  Brashier,  45,  Lessar  Avenue,  Clapham 
Common.  S.W.,  gentleman  ;  H.  J.  Sheppard,  20,  Adamsville  Road,  Sydenham, 
clerk;  F.  Romer,  4,  Copthall  Chambers.  E.G.,  solicitor;  H.  E.  Skan,  7, 
Grittleton  Road,  Elgin  Avenue,  Maida  Vale,  W.,  clerk;  A.  H.  Skan,  4, 
Copthall  Chambers,  E.G.,  solicitor;  E.  lidwards,  11,  Halley  Street,  Lime- 
house,  E.,  clerk  ;  F.  W.  Beard,  82,  Winchester  Avenue,  Brondesbury,  N.W., 
secretary.  Minimum  cash  subscription,  seven  shares.  The  first  directors  (to 
number  not  less  than  three  or  more  than  10)  are  J.  H.  Keep,  Abbots  Langley, 
Herts.;  W.  A.  Lageson,  17,  Avenue  Mansions,  Hampstead,  N.W. ;  and  F.  F. 
Albrecht,  8,  Draper's  Gardens,  E.G. ;  qualification  (except  first  directors) 
500  shares ;  remuneration  as  fixed  by  the  company.  Registered  office, 
Salisbury  House,  London  Wall,  E.G. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Cantie  Switch  Co.,  Ltd.— Debenture  dated  February  28rd. 
1912,  to  secure  £700,  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  Holders  :  E.  G.  Phill  ps, 
Heatherbrae,  Woodborough  Road,  Nottingham;  and  W.  F.  Cox,  Tavistcck 
Chambers,  Market  Place,  Nottingham. 

Fletcher  Jackson  &  Co.,  Ltd.  (119.942).— Particulars  of  not 
more  than  £1.000  debentures,  creatfd  Februaty  -^eth.  191?,  filed  puisuautio 
Sec.  93  (3)  of  the  Companies  (Ccnsclidation)  Act,  1908,  the  amount  of  th«  present 
issue  beinp£800.  Property  charged  :  The  ccmpany's  undertaking  and  piot«ty 
present  and  future,  including  uncalled  capital.    No  trustees. 

Auxiliary  Electrical  Co.,  Ltd.— Return  dated  December  Slst. 
1910,  filed  March  29th.  1911.  Capital.  £70,C0O  in  £6  shares.  All  shares  taken 
up;  a  guineas  called  up  on  each  share;  £29,400  ^a\&,  in  addition  to 
£f,wi  13t.  7d.  receiVe'd  in  antiCipstioD  of  oalU.    Mortgaee'B  and  chargei :  Hil. 
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Palgrnton  Ehclric  Light  an<I  Power  Co.,  Ltd.  roH,487).— 

Ai;reemRnt  for  loan,  dated  December  29th,  1911,  to  secure  £8,000,  ohar(;ed  on 
company's  assets.  Holders  :  W.  J.  Ham  and  others,  all  of  Paignton.  (Regis- 
tered March  4th,  l'J12,  pursuant  to  Order  of  Court). 

>airol)l  Electric  Power  and  Lighting-  Co.,  Ltd.— Ihsuc  on 

.July  27th,  1!)10,  of  £'800  dtbentures,  part  of  a  series  of  which  particulars  have 
already  been  filed.    (Notified  March  Sth,  1012.). 

Cliiirch    Stretton   Electric   Supply    Co.,    Ltd.   (80,857).— 

Further  charge  on  freehold  hereditaments  at  Crossways,  Church  btretton, 
and  company's  other  assets,  dated  March  7th,  li)12,  to  secure  £100.  Holder  : 
K.  Bond,  43,  Thurloo  Square,  S.W. 

Londonderry  Moville   Electric    Railway  Syndicate,   Ltd. 

75,10.'')).— Return  dated  January  12th,  filed  January  l!)th,  1912.  Capital  ilO.OdO 
in  £1  shares.  6,.'>G7  shares  taken  up.  £1  per  lihare  called  up  on  1,507. 
£1,425  !>s.  imid,  leaving  £81  15s.  in  arrears,  £5,000  considered  as  paid  pn 
5,000  shares.     Mortgages  and  charties  :  Nil,    . 

Kent  Electric  Power  Syndicate,  Ltd.  (72,742).— Return  dated 

January  i:«h,  1912.  Cai)ital  fl.'J.O.IO  in  1,.'JOO  ordinary  shares  of  £10  and  fiOO 
deferred  (ihares  of  le.  each.  All  shares  taken  up.  £10  per  share  called  up  on 
1.,'iOO  ordinary  and  Is.  per  share  on  600  deferred,  i'15,022  19s.  paid,  leaviag 
£7  Is.  in  arrears,    Mortk'SKes  and  charges  :  »£1,039, 

India-Kii1>l)(>r,  (Jiitta-Perclia,  and  Teleprrapli  Works,  Ltd. 

(l,122o).— Return  dated  January  2nd,  lyi2.  Capital  £812,000  in  .'30,000  ordinary 
and  25,000  preference  shares  of  £10  each  and  £62.000  unissued  capital ;  50,000 
preference  and  25,000  ordinary  shares  taken  up  ;  £750,000  paid.  Mortgages  and 
charges  :    t400,000. 

Ranf^oon   Electric  and  Supply  Co.,  Lid.— A  memorandum 

of  sRtiefaction  to  the  extent  of  £4,600  on  Pebru»ry  20th,  1912,  and  to  the 
extent  of  £977  on  March  5th,  1912,  of  debenture  stock  dated  February  1st,  1906, 
and  December  22nd,  1908,  securing  £250,000,  has  been  filed. 


CITY    NOTES. 


Newcastle  and  District  Electric  Lishting  Co.,  Ltd. 

The  directors'  report  for  1911  states  that  the  number  of  units  sold 
durinpr  the  year  was  13,o;)9,294,  as  ag^ainst  12,234,106  sold  in  1910, 
beingr  an  increase  of  11 '16  per  cent,  for  the  year.  The  result  of  the 
year's  workinfr  is  as  follows  ; — Gross  profit  at  Newcastle  Works  as 
per  profit  and  loss  account,  £2"),(>99  ;  g-ross  profit  at  Lemington 
and  Newburn  Works  as  per  profit  and  loss  account,  £3,067  :  transfer 
fees,  £.5  =  £28,771,  plus  balance  brought  forward  (£4,807),  making 
£33,57.s  ;  less  interest  on  debenture  stock,  temporary  loans.  Ace, 
£13,363  ;  directors',  trustees',  and  auditors'  fees,  income-tax,  lease- 
hold redemption  fund,  kc,  £1,920  ;  and  less  interim  dividend  paid 
August  31st,  1911,  £4,198,  leaving  an  available  balance  of  £3  4,097. 
The  directors  recommend  a  dividend  at  the  rate  of  3  per  cont.  per 
annum  (less  income-tax)  for  the  half-year  ended  December  31st  last, 
absorbing  £4,199,  and  making  with  the  interim  dividend  paid  in 
August  3  per  cent,  for  the  year,  leaving  a  balance  of  £9,898  to  be 
carried  forward,  as  against  £4,807  brought  forward  from  1910. 
The  improved  results  foreshadowed  in  the  directors'  report  for  1910 
have  been  realised  during  the  past  year,  the  profit  having  been  con- 
siderably increased  ;  but,  owing  to  the  present  disturbed  state  of  the 
labour  market,  the  directors  do  not  think  it  advisable  to  recom- 
mend an  increase  in  the  dividend.  Favourable  contracts  for  the 
supply  of  coal  over  the  whole  of  this  year  have  been  made,  and  the 
dire'ctors  have  reason  to  anticipate  a  further  increase  of  profit  during 
the  year.  The  company  have  arranged  with  the  Corporation  of 
Newcastle-upon-Tyne  to  supply  for  a  periotl  of  10  years  from  the 
date  of  their  commencing  to  work,  all  the  electrical  energy  required 
for  the  Newburn  Tramvyays  sanctioned  by  Act  of  Parliament  last 
year,  and  at  the  end  of  that  term  negotiations  may  be  entered  into 
for  a  renewal  of  the  contract.  The  efliciency  and  economy  asso- 
ciated with  the  use  of  the  metal-filament  lamps  has  led  to  a  large 
increase  in  the  number  of  consumers,  and  as  the  applications  for 
current  show  no  sign  of  falling  oflF,  these  high  efficiency  lamps 
should  eventually  prove  a  great  advantage  in  the  development  of 
the  company's  business.  As  in  previous  years,  the  whole  of  the 
plant  and  machinery,  together  with  buildings,  &c.,  owned  by  the 
company  have  been  maintained  in  a  complete  state  of  efficiency  out 
of  revenue  during  the  year. 

The  meeting  is  called  for  March  28th. 


Oxford  Electric  Co.,  ltd. 

SiK  Henuv  Mance  presided  at  the  annual  meeting,  held  on  March 
Sth,  and  in  moving  the  adoption  of  the  report  (see  Electeical 
Review,  p.  3.56),  he  said  that  mains  extensions  had  been  carried  out 
to  new  localities,  and  services  given  to  181  new  customers.  They 
had  replaced  a  considerable  number  of  unsuitable  and  condemned 
meters,  many  of  which  had  been  in  use  for  20  years.  He  could 
hardly  bring  himself  to  believe  the  extent  to  which  economy  in 
electric  light  could  be  carried.  In  time  he  hoped  they  would 
educate  their  consumers  to  use  it  more  freely.  The  capital  account 
had  been  increaeed  by  the  issue  of  2,000  preference  shares.  They  were, 
as  usual,  very  much  over-applied  for.  The  lighting  receipts  wei« 
slightJy  less  than  in  1910,  partly  owing  to  the  reductions  made  in 
charges  to  some  of  the  largest  consumers,  but  also  owing  to  the  use 
of  high  efficiency  lamps.  There  had  been  several  causes  which  had 
operated  unfavourably  for  them  in  1911,  but,  on  the  whole,  they 
had  done  very  well.  The  year  was  a  record  one  for  sunshine, 
and  people  stayed  out  of  doors  as  long  as  possible,  and  practically 
there  was  very  little  light  required  during  the  June  and  September 
quarters.  Luckily,  the  first  and  last  quarters  were  more 
satiefaotory  and  mads  up  the  difference.  They  also  had  a  retf 
satirfactio'ry  inciome  from  pWeit,   oooTcing: .  aa'd  h^tmg,  bitjt^th^ 


suffered  greatly  from  the  metal  lamp=,  and  would  do  go  until  the 
last  limit  of  efficiency  was  reached.  He  hope<l  that  in  the  future 
they  would  increase  the  revenue  more  proportionately  to  the 
number  of  lamps.  They  had  a  little  additional  revenue  from  the 
Coronation,  but  the  amount  received  from  that  in  no  way  com- 
pensated them  for  the  loss  of  one  week  of  term  at  that  period. 
In  regard  to  the  coal  strike,  this  was  the  third  or  fourth  occasion 
within  recent  years  that  they  had  had  to  provide  for  the  con- 
tingency of  a  strike.  ()n  one  occasion  they  provided  increased 
accommodatio.T  for  coal,  on  another  they  were  threatened  with  a 
shortage  of  Welsh  coaU  and  made  certain  modifications  in  their 
boilers  to  enable  them  to  use  Midland  coal.  Now  they  had  a 
national  strike  they  ha<^l  decided  to  resort  to  oil,  and  they  had 
adopted  the  Diesel  engine,  which  would  to  some  extent  make  them 
independent  of  coal.  They  could  keep  running  for  two  or  three 
months,  arid  by  that  time,  if  nothing  went  wrong,  they  would  have 
the  new  engine  in  position.  The  fuel  for  it  was  now  beginning  to 
arrive.  It  was  a  three  cylinder  engine  of  GoO  h.h.p..  and  it  would 
only  occupy  the  same  space  as  an  80-KW.  engine  and  dynamo, 
which  was  now  on  sale.  The  chairman  went  on  to  allude  to  the 
improvements  that  were  taking  place  in  cooking  and  heating 
apparatus,  to  the  lack  of  progress  in  regard  to  the  hjcal  tramway 
(juestion,  and  to  the  enormous  progress  made  in  the  States  with 
electric  vehicles  as  compared  to  that  observed  in  this  country. 
Sir  RoBEiiT  Buckell  secondfd,  and  the  report  was  a^lopted. 


Xewcastle-upon-Tyne  Electric  Supply  Co.,  Ltd. 

The  directors' report  for  1911  states  that  the  connections  to  the 
company's  system  at  the  end  of  the  year  amounted  to  l."'>1.627  h.p., 
which,  compared  with  the  previous  vears  figure  of  139,776  H.P., 
show  an  increase  of  1 1,851  h.p.  The  profit  for  the  vear  is  £1 14.838 
(£107,779  for  1910),  plus  £2,050  brought  forward,  making 
£116,888,  as  compared  with  £110,702,  against  which  has  been 
charged  interest  on  debentures,  loans.  &c..  amounting  to  £81,968, 
leaving  an  available  balance  of  £84,920  (£78,925  for  1910),  which 
the  directors  recommend  should  be  appropriated  as  follows  ; — 
Dividend  of  5  per  cent,  for  the  year  on  the  preference  shares  (of 
this  an  interim  dividend  of  2i  per  cent,  was  paid  in  July,  amount- 
ing to  £17.187.  £34,375  ;  a  dividend  of  4^  percent,  for  the  year  on 
the  ordinary  shares  (of  this  an  interim  dividend  of  2  per  cent,  was 
paid  in  July,  amounting  to  £13,750),  £30,937  (4  per  cent,  in  1910. 
£27,500)  ;  transfer  to  depreciation  account,  £15.000,  the  same  as  for 
1910  :  carrying  forward  £4,608.  The  reserve  account  at  December 
3l8t,  1910,  stood  at  £6,994,  to  which  has  been  added  £8,054  (being 
the  amount  received  from  the  Newcastle  Corporation  for  acquiring 
the  right  to  supply  their  tramways  in  Walker,  less  Parliamentary 
and  other  costs),  thereby  increasing  the  reserve  account  to  £15,049. 
The  depreciation  account  which,  at  the  end  of  1910,  stood  at 
£115,000  will,  when  increased  by  the  proposed  transfer  of  £15,i;"'K), 
stand  at  £130,000.  In  addition  to  this,  as  stated  in  former  reports^ 
the  sum  of  £150,000  was  written  off  in  1906  in  reduction  of  capital 
expenditure.  The  expenditure  on  capital  account  for  the  year 
amounted  to  £76,950,  which  has  been  mainly  incurred  in  complet- 
ing the  new  power  station  at  Dunston.  and  in  developing  the  dis- 
tributjon  system,  more  particularly  in  the  colliery  district*  served 
by  the  company.  The  development  of  waste  heat  generating 
stations  continues.  That  of  the  Bankfoot  Power  Co.  at  Bankfoot 
is  being  doubled  in  capacity,  and  the  same  company  are  also  erect- 
ing a  waste  heat  generating  station  at  Bowden  Close,  near  Crook. 
Agreements  for  operating  these  stations,  and  for  taking  a  supply  of 
the  surplus  current  therefrom,  have  been  entered  into  by  the  com- 
pany. The  unconverted  bahmce  of  first  and  second  mortgage 
debentures,  which  at  December  olst  last  amounted  to  £67,800,  has 
since  been  exchanged  for  4^  per  cent,  consolidated  first  mortgage 
debenture  stock,  or  paid  off,  and  replaced  by  a  corresponding 
amount  of  that  stock. 
The  annual  meeting  is  called  for  March  27th. 


Melton   MoAvbray   Electric   Lijrht  ( o.,   Ltd.  —  Mr. 

W.  J.  New  presided  at  the  annual  meeting  held  on  March  13th  at 
the  works.  He  moved  the  adoption  of  the  report,  which  showed 
that  the  lamps  connected  had  increased  from  19,889  to  21,063. 
The  revenue,  including  the  balance  of  t60  brought  forward, 
amounted  to  £2,342.  and  after  providing  for  £1,000  debenture 
interest,  there  remained  £1,342  for  distribution.  After  paying  a 
dividend  of  2}  per  cent,  per  annum,  and  placing  £600  to  reserve 
for  plant  renewal,  £242  is  carried  forward.  The  chairman  said 
that  the  future  prospects  were  favourable.  But  for  the  coal  strike 
they  might  have  declared  more  than  2^  per  cent,  dividend.  The 
company's  stock  of  fuel  would  last  well  over  six  weeks,  but  the 
trouble  would  probably  result  in  an  increase  in  the  price  of  fuel 
for  some  months  to  come.  It  would  have  been  an  unsatisfactory 
procedure  to  increase  their  dividend  this  year  and  then  to  have  to 
reduce  it  next  year.     The  report  was  adopted. 

Continental. —  Belgium. —  The    balance-sheet   of    La 

Societo  Bruxelloise  d'Electricite  for  the  last  financial  year  shows  a 
profit  of  £5,170.  as  compared  with  £4,520  in  the  preceding 
12  months. 

Austria.— The  report  of  the  Kabelfabrik  und  Drahtindustrie 
Gesellschaft,  of  Vienna,  for  the  last  financial  year  shows  a  net 
profit  of  £41,396,  as  compared  with  only  £33,338  in  the  pre- 
ceding 12  months.  A  dividend  of  11  per  cent  is  again  being 
declared. 

France. — The  balance-sheet  of  La  Society  d'Electro-metalltuxie 
de  Divej  for  the  la«t  financial  year  shows  a  net  profit  of  £.73i^Q, 
M  ootepared  "witlj  only  *68,18'6  In  the  pr'eclBdirfgf  12  tno'ai^*. 
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Madras  Electric  Tramways  (1004),  Ltd. 

Mb.  W.  S.  B.  McLaren,  M.P.,  presided  on  Thursday,  last  week,  at  the 
eiphth  annual  meeting:  held  at  Daph^vood  House,  E.G. 

The  Chair^ian,  in  moving  the  adoption  of  the  report,  said  the 
accounts  again  showed  a  considerable  improvement  upon  those  of 
the  preceding:  year.  Their  revenue  had  been  earned  entirely  on  the 
old  lines,  and  althoug:h  they  thoug:ht  that  their  maximum  earning- 
power  had  been  reached  in  1910,  there  was  an  increase  in  traffic 
receipts  in  1911  of  *2,78t>,  or  8'49  per  cent.  The  number  of 
passenjrers  carried  was  14,656,611,  being  an  increase  of  8*44  per 
cent.  The  expenditure  in  Madras  had  not  been  increased,  and, 
therefore,  the  whole  of  the  improvement  in  gross  receipts  was 
brought  in  to  the  credit  of  the  profit  and  loss  account.  They  had 
increased  the  contribution  to  the  depreciation  and  renewal  fund 
from  £5,000  to  £7,000.  The  net  result  for  the  year  was  a  profit  of 
de4,S46  plus  £854  brought  forward.  The  directors  recommended  a 
dividend  at  the  rate  of  6  per  cent.  i>er  annum  on  the  preference  shares, 
and  a  dividend  of  2  per  cent,  on  the  ordinary  shares.  Those  divi- 
dends would  absorb  £4,595  and  leave  £1,104  to  be  carried  forward. 
Turning  to  the  balance-sheet,  the  usual  contribution  to  the  deben- 
ture stock  sinking  fund  had  been  provided  out  of  revenue,  and  the 
reserve  arising  therefrom  now  amounted  to  £3,830.  They  had  made 
temporary  arrangements  for  financing  the  two  extensions  which 
Avere  being  carried  out,  and,  as  soon  as  the  lines  had  been  opened, 
they  intended  to  repay  the  loans  out  of  an  issue  of  debenture 
stock  and  shares.  In  terms  of  the  trust  deed  for  securing  the 
debenture  stock,  they  were  entitled  to  create  further  stock  at  the 
rate  of  £3,500  per  mile  of  extension.  The  exact  form  of  the  issue 
had  not  been  settled  by  the  board,  but  an  opportunity  would  be 
given  to  present  debenture-holders  and  shareholders  to  subscribe. 
The  renewals  and  improvements  during  the  year,  amounting  to 
£5,161,  had  been  debited  to  the  depreciation  and  renewals  account, 
and  there  remained  at  the  credit  of  the  fund,  including  the  amount 
brought  forward  from  last  year,  the  sum  of  £5,653.  In  addition  to 
the  amount  spent  in  renewals  and  improvements,  there  was 
expended  during  the  year  on  ordinary  maintenance  the  sum  of 
£3,'.'72.  The  shareholders  would,  therefore,  recognise  that  they 
were  steadily  improving  the  condition  of  the  undertaking  and,  in 
the  course  of  a  couple  of  years,  they  hoped  to  have  raised 
it  to  the  standard  of  any  up-to-date  tramway.  The  additions 
to  the  property  account  include  a  large  double-bogie  car 
which  had  proved  so  successful  that  four  similar  cars  were  now 
being  built  :  and  part  of  the  outlay  on  the  extensions  to  Washer- 
manpet  and  Royapuram.  The  former  extension  was  practically 
completed,  and  the  latter  was  being  pushed  on  as  rapidly  as  possible. 
Having  been  in  India  in  the  latter  part  of  last  year,  he  took  the 
opportunity  of  inspecting  the  tramway  and  of  making  himself 
conversant^with  the  organisation  generally.  He  considered  the 
latter  to  be  highly  efficient  and  to  reflect  great  credit  upon  the 
management.  There  was  still  a  good  deal  to  be  done  to  the  per- 
manent way  and  rolling  stock,  but,  as  he  had  already  said,  the  next 
few  years  would  show  a  great  improvement  in  that  respect.  He 
inspected  the  various  parts  of  the  city  which  had  no  tramway 
service,  and  he  was  satisfied  that  there  was  still  plenty  of  scope 
for  extensions  if  a  concession  could  be  obtained  on  reasonable  terms. 
Negotiations  were  now  proceeding  for  a  diversion  of  their  lines 
along  Mount  Road — the  principal  business  thoroughfare  in  the 
city,  which  would  prove  a  very  useful  extension.  Unfortunately 
obstacles  as  to  the  cost  of  widening  the  roads  and  bridges  had  pre- 
vented a  settlement  being  reached.  He  had,  however,  an  interview 
with  the  Secretary  to  the  Government  (local  and  municipal),  and 
was  hopeful  that  a  proposition  which  he  submitted,  and  which  was 
now  under  consideration,  might  prove  helpful. 

Me.  J.  Gray  seconded  the  motion,  and  the  report  was  adopted. 


BonrnemoQth  and  Poole  Electricity  Supply  Co.,  ltd. 

The  annual  general  meeting  was  held  on  Thurtday  last  week  at 
Moorgate  Court,  Moorgate  Street,  E.G.,  Mr.  A.  H.  Sanderson 
presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  397),  said  that  the  reserve  for  depre- 
ciation amounted  to  £31,383.  The  capital  expenditure  showed  a 
net  increase  of  £7,74I»,  after  allowing  for  machinery  written  off 
during  the  year.  That  expenditure  was  less  than  in  the  previous 
year,  when  it  was  £'.t,256.  The  bulk  of  that  expenditure  had  been 
for  mains  extension.  Of  the  remaining  items  in  capital  account, 
£993  was  in  respect  of  meters,  which  were  revenue-earning,  and,  as 
they  were  bought  for  new  consumers,  they  formed  a  good  and  sound 
indication  of  the  progress  of  the  business.  A  further  sum  of  £2,300 
under  the  head  of  investments  had  been  advanced  to  the  Richmond 
(Surrey)  Electric  Light  and  Power  Co.,  Ltd.  Revenue  from  sale  of 
current  and  rental  of  meters  and  indicators  amounted  to  £52,228,  as 
against  £50,777  in  1910 — an  increase  of  £1,451  as  compared  with 
an  advance  of  £570  in  1910.  There  was  an  increase  of 
£120  in  interest  and  dividends  receivable,  due  to  an  enlarged 
return  on  their  holding  in  the  Richmond  company.  Trading 
account  had  been  debited  with  much  greater  standing  charges  this 
year  than  before.  Apart  from  its  profits,  which  would  certainly 
increase,  that  department  was  instrumental  in  many  ways  in 
developing  the  business.  It  was  not  the  object  of  the  directors  to 
make  large  profits  on  trading  account  by  cutting  prices  or  com- 
peting unfairly  with  local  electrical  engineers  and  contractors, 
but  to  exhibit  to  the  public  the  r^ost  artistic  and  efficient  fittings 
and  heating  and  cooking  apparatus,  and  to  afford  reliable  inform- 
ation, their  primary  objects  being  to  develop  the  business  and 
iticrease  the  number  of  consumers.  The  accounts  showed  an 
infcrfeas^  in  r'ateS  and  taxes  which    noluded  an  estimated  amount 


to  provide  for  the  Christchurch  reassesement  lately  made.  Since 
the  report  was  issued  there  had  been  a  readjustment  which  released 
£120  under  that  head,  and  the  actual  amount  carried  forward 
would  be  increased  by  that  sum  from  the  figure  shown  in  the  report. 
Turning  to  net  revenue  account,  interest  in  debenture  stock  and 
temporary  loans  had  increased  by  £269,  through  the  enlargement 
of  the  loan  from  the  bankers.  Out  of  revenue  they  had  written  off 
£1,696  in  respect  of  leasehold  and  special  redemption  funds.  £637 
from  suspense  account,  and  £5,000  for  depreciation,  a  total  of 
£7,334.  Regarding  the  progress  of  the  undertaking,  the  applica- 
tions received  during  the  year  were  equivalent  to  535  kw..  as  com- 
pared with  402  in  1910,  and  the  number  of  consumers  connected 
with  the  company's  mains  at  December  31st  was  5,738,  an  increase 
of  449.  The  units  sold  showed  a  fair  increase,  and  the  division 
of  the  output  was  as  follows : — Ordinary  lighting,  52"5  per 
cent.  ;  slot-meter  supply,  2'8  per  cent.  ;  public  lamps  at 
Christchurch,  07  per  cent.  :  heat  and  power,  10"3  ;  traction 
337  per  cent.  The  revenue  from  supply  of  electrical  energy  to  the 
Bournemouth  Corporation  tramways  during  the  year  had  been  dis- 
appointing, and  showed  a  considerable  decrease  due  to  economies 
effected  by  the  Corporation,  and  probably  to  improvements  in  the 
running  conditions  in  relation  to  a  large  portion  of  the  permanent 
way.  The  revenue  from  lighting  showed  an  increase  of  £2,418. 
Income  from  heat  and  power  was  £2,674,  or  17  per  cent,  more 
than  in  the  previous  year.  The  reduction  of  the  heating  rate  by 
25  per  cent.,  or  Ud.  i>er  unit,  had  been  much  appreciated,  and  had 
doubtless  been  instrumental  in  bringing  about  the  increase  under 
this  head.  The  use  of  the  metallic-filament  lamps  had  turned  out 
to  be  a  good  friend  in  disguise,  and  he  believed  the  time  had 
passed  when  it  could  have  any  but  a  most  beneficial  effect  on  the 
revenue.  As  time  went  on  he  was  sure  it  would  more  and  more 
popularise  electric  lighting  by  cheapening  its  cost.  The  Richmond 
Co.  had  had  a  very  satisfactory  year,  its  revenue  increasing  by 
10  per  cent.,  while  the  applications  for  lamps  showed  an  increase  of 
40  per  cent,  on  the  previous  year.  In  the  case  of  the  Bournemouth 
and  Poole  Co.,  the  undertaking  had  progressed  steadily  during 
the  year,  and  its  prospects  for  the  coming  year  were  most 
encouraging.  In  the  year  1912  applications  had  so  far 
been  received  amounting  to  106  kw.,  an  increase  over  the 
corresponding  period  of  1911  of  21  per  cent.  ;  the  units  sold  were 
727,055,  an  increase  of  8  per  cent.  ;  the  gross  revenue  receivable 
was  £13,346,  an  increase  of  9  per  cent.;  and  the  net  revenue 
£7,952,  an  increase  of  9  per  cent.  With  regard  to  the  coal  strike, 
while  it  was  impossible  to  say  how  long  the  strike  might  last,  the 
general  opinion  was  that  it  would  not  extend  beyond  a  month  or 
six  weeks,  and  in  that  event  the  company  had  a  sufficient  stock  of 
coal  to  carry  it  through  without  dislocation  of  its  business. 

Dr.  J.  Atkinson  Hosker  seconded  the  motion,  which  was 
unanimously  adopted  without  discussion. 

Subsequently  a  resolution  was  unanimously  agreed  to  increasing 
the  remuneration  of  the  directors  from  £1,000  to  £1,050. 


Brompton  and  Kensington  Electricity  Supply 

Co.,  Ltd. 

The  annual  meeting   was  held    on  Thursday  last   at   Winchester 
House,  E.G.,  Mr.  H.  M.  Beeton  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  431),  said  he  was  pleased  to  say  that  the 
normal  growth  of  their  lighting  business  continued  satisfactory. 
The  number  of  additional  consumers  connected  was  above  the 
average,  though  the  number  of  lamps  connected  per  consumer  was 
naturally  smaller  than  in  the  earlier  years  of  the  business.  There 
was  a  tendency  in  'Kensington,  as  elsewhere  in  London,  for  many 
large  houses  to  be  sub-divided  into  flats  with  the  result  that  more 
people  resided  on  the  same  site,  and  for  a  longer  period  of  the  year, 
thereby  increasing  the  productivity  r,f  their  area.  The  metal  lamp 
continued  to  supersede  the  carbon  lamp,  though  at  a  diminishing 
rate,  and  whilst  the  effect  of  that  was  to  largely  reduce  the  con- 
sumption of  current  per  candle-power,  the  standard  of  illumina- 
tion, encouraged  by  the  more  economic  lamp,  had  been  raised,  and 
experience  justified  the  assurance  that  that  tendency  would  continue. 
On  the  other  hand  the  demand  for  artificial  light  during  the  past 
year  was  restricted  by  more  sunshine  in  summer,  and  less  fog  in 
winter  th^n  usual.  The  most  satisfactory  development,  because 
the  most  promising,  was  the  growth  of  the  accessory  demand  for 
cooking  and  heating,  which  was  largely  attributable  to  the 
establishment  of  their  showrooms  and  demonstration  kitchen.  They 
had  had  the  benefit  of  the  custom  of  the  Earl's  Court  Exhibition 
during  the  past  year,  which  was  lost  to  them  during  191(i,  and  they 
hoped  lo  continue  to  enjoy  that  in  the  current  and  subsequent 
years.  The  limited  participation  in  the  benefit  derived  from  the 
metal  lamp  secured  by  the  slight  increase  in  charge  for  the  smaller 
quantity  of  current  required  to  furnish  the  same  amount  of 
illumination,  had  enabled  the  company  to  more  than  maintain  its 
average  price,  notwithstanding  the  greater  number  of  low- 
priced  units  supplied  for  cooking  and  heating.  The 
combined  effect  of  those  various  factors  had  been  to 
secure  an  increased  revenue  of  upwards  of  £4,000  during 
the  past  year.  Turning  to  the  expenditure  side  of  the  account, 
although  they  had  sold  upwards  of  208,000  additional  units  the 
increase  in  expenses  amounted  to  only  £121,  the  cost  per  unit  sold 
being  reduced  by  "ISd.  That  was  in  spite  of  a  slightly  higher  price 
per  ton  paid  for  coal,  and  was  due  to  the  smaller  fuel  consumption 
attributable  to  the  introduction  of  the  turbine,  of  which  they  had 
had  a  limited  benefit  during  the  last  half  of  the  year.  They  pro- 
posed extending  that  type  of  plant  to  the  poinc  of  re-modelling 
their  station,  in  cbns'equence  of  Which  their  works  cost  in  future 
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would  more  closely  approximate  to  that  of  atations  more  favourably 
situated.  The  balance  of  net  revenue  for  the  year  amounted  to 
£30.700,  which  approximated  closely  to  the  record  years  of  1900 
and  1907.  The  total  capital  expenditure  durinp  the  year  amount'^d 
to  £2,r>()5,  after  scrappinff  machinery  of  the  net  value  of  upwards 
of  £6,000,  caused  by  the  replacement  of  three  old  and  inefficient 
units  of  plant  by  the  turbine  plant  to  which  he  had  referred.  The 
efiFect  of  that  policy,  which  they  hoped  to  Btill  further  pursue, 
would  be,  so  far  as  they  could  see.  not  only  to  enaVjle  them  to 
accommodate  in  their  existing  station  all  the  plant  required  to  meet 
any  possible  demand  which  mipht  l)e  made  upon  them  during  their 
tenure,  but  to  ensure  an  added  value  to  their  station  and  secure  a 
larger  capital  return  in  the  event  of  purchase.  In  that  connection 
it  was  to  be  noted  that  the  latest  engineering  practice  went  to 
show  that  the  economies  of  very  large  and  distant  generating 
units  were  more  than  counteracted  by  the  losses  on  transmission 
and  transformation,  and  he  was  disponed  to  think  that  the  time 
when  a  centrally  situated  station  in  a  limited  distribution  area, 
such  as  they  possessed,  would  be  economically  superseded,  was 
indefinitely  remote.  If  that  anticipation  should  prove  well  founded, 
the  result  to  their  shareholders,  who,  with  an  unexpir'^d  tenure  of 
19  years,  already  poFsefsed  reserves  equal  to  nearly  60  per  cent,  of 
their  hubscribed  capital,  was  one  which  would  be  highly  gratifying. 
How  far  that  outlook  might  be  justified  was  to  form  the  subject  of 
inquiry  by  a  special  committee  of  the  L.C.C.,  which  had  been 
recently  appointed  to  inquire  into  the  situation  arising  out  of  the 
provision  of  the  Electric  Supply  Acts  of  1908  and  1910.  "Whatever 
other  conclusions  that  committee  might  reach,  it  was  safe  to  predict 
that  it  would  demonstrate  that  the  resistance  of  the  companies  to 
Brolidingnagian  power  schemes,  much  as  it  cost  them,  was  in  tl^e 
best  interests  of  the  public. 

Referring  to  the  coal  strike,  the  Chaikman  said  that  that 
affected  their  business  directly  by  raising  the  cost  of  their  raw 
materia],  and  indirectly  by  impairing  the  purchasing  power  of 
their  consumers,  and  any  prospects  which  could  be  predicted  to-day 
must  be  largely  subject  to  the  courf^e  of  events  which  the  future 
might  have  in  store  for  them  in  this  regard.  The  directors,  of 
course,  foresaw  the  lamentable  contingency,  and  they  had  on  hand 
a  stock  of  coal  which  should  last  them  for  any  likely  extension  of 
the  stoppage.  Their  supplies  on  the  reopening  of  the  mines  would 
be  secured  under  their  current  contracts.  They  enjoyed  the  services 
of  a  contented  and  devoted  staff,  with  which  they  had  been  long 
associated,  and  if  intimidation  arising  out  of  a  general  strike  should 
ever  deprive  them  of  their  services,  they  had  made  complete 
arrangements  to  carry  on  the  business.  Subject  to  exceptional  mis- 
fortune, the  progress  of  the  business  since  the  close  of  the  accounts 
presented,  encouraged  him  to  anticipate  sufficiently  satisfactory 
results  for  the  current  year. 

Mr.  W.  R.  Davies  seconded  the  motion,  and  the  report  was 
adopted. 


South  London  Electric  Supitl}    Corporation,  Ltd. 

The  annual  meeting  of  this  company  was  held  on  Tuesday  at  the 
Cannon  Street  Hotel,  E.G.,  Mr.  J.  Atherton  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review^  page  431),  said  that  during  last  year  the 
number  of  lamps  added  to  the  circuits  was  the  equivalent  of 
18,.')4:i  Sfi-watt  lamps,  and  the  total  lamp  connections  at  the  end  of 
the  year  amounted  to  the  equivalent  of  over  a  quarter  of  a  million 
35-watt  lamps,  the  actual  figure  being  250,721  and  the  total  units  sold 
amoiinted  to  4,479,487,  as  compared  with  4,101,539  for  the  previous 
year,  an  increase  of  377,948  units  or  9'2  percent.,  producing  an  in- 
creased revenue  of  £3,356.  The  costs  of  production  had  increased  by 
just  over  £1,582,  so  that  the  gross  profit  has  risen  by  nearly  £1,774. 
The  largest  increase  in  ezpenditure  had  been  in  respect  of  rates 
owing  to  the  assessment  of  the  property  having  been  increased  at 
the  last  re-valuation.  They  had  spent  some  £850  more  than 
during  the  previous  year  on  repairs  to  plant,  due  to  the  thorough 
over- hauling  of  one  of  the  main  engines.  All  other  items  of 
expenditure  were  about  the  same  as-  for  the  previous  year,  but 
despite  the  increased  cost  per  ton  of  coal,  and  the  fact  that 
they  had  sold  nearly  400,000  units  more,  the  increased  cost  was 
only  £320,  or  two-tenths  of  a  penny  per  additional  unit  sold. 
Adding  together  all  the  items  of  expenditure  under  the  revenue 
account,  the  amount  totalled  £19,272,  which  worked  out  at  l'03d. 
per  unit  sold,  or  precisely  the  same  cost  per  unit  as  in  the 
previous  year,  and  which  figure  was  still  one  of  the  lowest  attained 
by  any  of  the  companies  supplying  electricity  in  the  Metropolis. 
The  units  sold  last  year  were  almost  equally  divided  between  the 
sales  for  lighting  and  for  power  purposes,  and  although  the 
greater  part  of  the  increased  output  last  year  was  for  power 
purposes,  the  output  for  purely  lighting  purposes  was  now  on  the 
up  grade,  both  as  regarded  the  quantity  consumed  and  the  revenue 
obtained,  so  that  he  thought  he  might  safely  eay  that  the  influence 
of  the  metal-filament  lamp  in  depressing  their  lighting  revenue 
had  now  been  overcome,  and  that  they  could  confidently  look 
forward  to  steady  progress  in  sales  of  lighting  units.  With  regard 
to  the  power  supply  side  of  the  company's  business,  they  last  year 
sold  nearly  2i  million  units  for  this  purpose,  the  horse-power  of 
motors  installed  having  increased  by  550  during  the  year,  making 
the  total  horse-power  connected  to  the  mains  4,000  ;  since  the  end 
of  last  year,  many  new  power  consumers  had  been  obtained,  and 
negotiations  were  in  progress  with  other  power  users  to  whom 
they  hoped  to  supply  large  quantities  of  electrical  energy 
in  the  near  future,  and  in  order  to  provide  for  this 
continual  increase,  more  especially  for  power,  they  decided  after 
careful  consideration  of  an  exhaustive  report  submitted  to  them  by 
their  engineer  and  manager  to  install  a  further  turbine,  complete 


with  condensing  plant  and  auxiliaries,  but  instead  of  this  extension 
l>eing  on  the  sLogle-phaee  system  to  correspond  with  the  whole  of 
the  Company's  other  generating  plant,  they  had  decided  to  change 
the  system  of  generation  from  i-ingle  to  two-pha«e  by  re-windinir 
some  of  the  existing  alternators  and  providing  additional 
switchgear  and  cables.  The  cott  of  the  whole  of  thiji  work,  in- 
cluding extension  plant  would  be  approximately  £13,000.  and 
they  felt  sure  that  when  this  system  of  supply  was  available, 
it  would  be  readily  taken  advantage  of  by  many  of  the  larirer 
manufacturers  situated  in  various  parts  of  their  area  of  supply. 
The  contract  for  the  additional  plant  was  let  at  the  end  of  la^tyear, 
and  unless  any  unforeseen  circumstances  arose  it  would  be  ready  for 
operation  in  the  first  week  of  Septeml<er  next,  and  the  two-phate 
supply  would  then  be  immediately  available  for  distribation. 
The  capital  expenditure  during  the  jjast  year  amounted  to  £7,768, 
the  greater  part  of  which  had  been  expended  for  extension  of 
mains  and  for  additional  transformers  and  meters  to  meet  the  con- 
tinuously 'ncreasing  demand  for  supply.  They  had  last  year  re- 
constructed their  showroom  at  the  generating  station  and  re- 
organised their  sales  department,  and  the  reanlta  so  far  had  been 
satisfactory  :  the  profit  on  the  sale  of  goods  during  the  year 
amounting  to  nearly  £700,  although  the  new  department  was  only 
really  at  work  for  nine  months  of  the  year.  The  vital  point  in  their 
undertaking  was,  of  course,  a  ready  supply  of  coal,  a  considerable 
stock  of  which  they  had  accumulated,  with  the  result,  that  although 
the  strike  had  been  in  progress  nearly  three  weeks,  they  were  still 
in  the  satisfactory  position  of  being  able  to  maintain  an  un- 
diminished supply  from  their  generating  station  for  several  weeks 
to  come,  and,  in  fact,  they  conssidered  they  had  taken  such  precau- 
tions that  their  stock  of  coal  would  outlast  the  strike. 
The  total  amount  available  for  distribution  was  £2t;,245,  and  out 
of  this  snm  they  had  provided  £6,000  for  depreciation  on  plant  and 
machinery.  The  item  for  renewals  on  the  other  side  of  the  depre- 
ciation account  amounted  to  £3,238,  and  was  for  the  replacement  of 
one  of  their  original  wooden  cooling  towers,  and  for  a  complete 
new  high-tension  switchboard  of  the  most  modern  construction  to 
take  the  place  of  the  original  switchboard  erected  in  1899.  This 
year  they  would  still  have  to  provide  a  further  large  amount  for 
writing  off"  the  value  of  the  first  generating  set  which  was  installed 
in  1898.  This  plant  had  been  dismantled  and  sold  to  make  room 
for  the  new  2,000-KW.  two-phase  turbo-alternator  :  although  this 
plant  was  only  capable  of  an  output  of  2."j(i  KW..  the  advance  in  the 
construction  of  electrical  generating  plant  had  been  so  rapid,  that  in 
the  room  of  the  original  set  they  would  be  able  to  easily  install  the 
2,000-KW.  turbo-alternator — that  was  to  say,  a  generator  eight 
times  the  output  of  the  original  plant. 

Col.  Tatham,  a  shareholder,  seconded  the  motion,  which  was 
adopted  after  a  short  discussion. 


South  Wales  Electrical  Power  Distribution  Co. — 

The  directors'  report  states  that  the  whole  of  the  working  expenses 
in  connection  with  the  company's  undertaking  being  now  borne  by 
the  Treforest  Electrical  Consumers  Co.,  Ltd..  there  is.  for  the  time 
being,  no  revenue  account  to  be  submitted.  The  directors  report 
that,  notwithstanding  the  disturbance  and  restriction  of  trade 
caused  by  strikes  and  labour  troubles  in  South  Wales  during  the 
past  year,  the  result  of  the  year's  working  to  December  31st  shows 
a  material  improvement  over  that  of  the  previous  year.  The  units 
sold  (says  the  Financier')  were  2,822,320  in  excess  of  those  sold  in 
1910,  and  after  payment  of  all  working  expenses  and  interest  on 
prior  lien  debenture  stock,  and  making  due  provision  for  deprecia- 
tion on  new  plant,  there  is  a  small  surplus  which,  under  the  terms 
of  the  agreement  with  the  debenture  agent  and  the  Treforest  Co., 
has  been  added  to  the  suspense  account,  which  is  being  accumu- 
lated for  the  discharge  of  certain  obligations  to  the  members  of  the 
Treforest  Co.,  particulars  of  which  have  been  given  in  previous 
reports.  The  £30,000  prior  lien  debenture  stock  offered  for  sub- 
scription to  the  share  and  debenture  stockholders  of  the  company 
on  March  23rd  last  was  fully  subscribed  on  the  terms  set  out  in 
the  circular  letter  of  that  date,  and  this  amount,  together  with  the 
further  capital  which  is  being  subscribed  by  the  shareholders  of  the 
Treforest  C!o.,  is  being  called  up  from  time  to  time  as  required,  and 
utilised  in  extending  the  company's  system  and  plant. 

London  lnder»Tound  Electric  Raihvajs  Co. — An 

adjourned  meeting  of  the  holders  of  6  per  cent,  income  bonds  was 
held  last  week,  when  resolutions  were  submitted  embodying  accept- 
ance of  the  scheme  for  the  acquisition  of  the  ordinary  stock  of  the 
L.G.O.  Co.,  and  approving  the  draft  supplemental  tmst  deed  for 
securing  the  creation  of  further  income  bonds.  The  chairman. 
Sir  Algernon  West,  stated  that  over  90  per  cent,  of  the  stock- 
holders of  the  L.G.O.  had  agreed  to  the  scheme.  The  L.G.O.  would 
within  10  days  convene  a  meeting  for  the  purpose  of  confirming 
the  alteration  to  their  articles  of  association,  and  by  the  end  of  the 
present  month  they  hoped  to  be  able  to  announce  that  the  scheme 
had  become  binding. 

Winnipeg:  Electric  Railway  Co. — The  directors'  report . 

states,  says  the  Financier,  that  the  accounts  for  the  year  to  Decem- 
ber 31st  show  net  earnings  of  §1,110,573,  after  providing  for  all 
operating  expenses,  taxes,  the  City  of  Winnipeg's  proportion  of 
earnings,  and  other  fixed  charges.  Out  of  these  net  earnings  the 
directors  declared  four  quarterly  dividends  amounting  to  $690,000, 
leaving  a  surplus  of  §420,573,  which  has  been  transferred  to  the 
credit  of  profit  and  loss  account,  making  a  total  credit  to  this 
account  at  December  Slst  of  §1,616,773. 

The  directors  have  declared  a  quarterly  dividend  at  the  rate  of 
12  per  cent,  per  annum,  payable  April  let. 
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._,    City  ot  London  Electric  Lifthling  Co..  Ltd. 

The  annual  meeting  w&^  held  on  Wednesday  last  week  at  Win- 
chester House,  Old  Broad  Street,  Mr.  J.  15.  Braithwaite  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Rk\  ikw,  page  39.")),  said  that  the  capital  expenditure 
t6T  the  year  was  .^:4r),814,  compared  with  £50,33S  in  1910.  The 
continuous-current  turbine  mentioned  at  the  last  general  meeting 
had  been  completed  and  put  to  work  with  the  most  satisfactory 
resnlts.  A  third  alternating-current  turbine  was  now  on  order,  in 
pursuance  of  the  boards  policy  of  replacing  the  old  reciprocating 
plant  by  generators  of  the  turbine  type,  and  this  new  machine 
would  be  completed  in  time  for  next  winters  requirements.  The 
second  portion  of  the  economiser  had  been  completed,  and  had  had  a 
marked  effect  on  the  working  costs  during  the  past  winter.  The 
duplication  of  the  suction  and  discharge  pipes  in  the  river  was  pro- 
ceeding satisfactorily,  and  would  be  completed  shortly.  The 
remainder  of  the  year's  capital  expenditure  was,  of  course,  due  to 
the  normal  extension  of  mains  and  meters  required  for  the  service 
to  new  customers  and  the  additional  demands  of  existing  customers. 
The  capital  value  of  works  demolished  during  the  year  was  £47,274, 
as  compared  with  £44,270.  As  he  had  stated,  the  company  was 
deliberately  pursuing  the  policy  of  replacing  the  old  generating 
plant  by  turbines,  and  as  each  old  generating  set  was  removed  its 
entire  original  cost  was  struck  out  of  the  capital  account.  Modern 
plant  was  cheaper  to  buy,  and  consequently,  although  the  generat- 
ing capacity  of  the  station  had  been  increased,  and  the  value  of  the 
station  as  revenue-earning  works  greatly  improved,  the  asset  from 
the  point  of  view  of  capital  expenditure  only  had  diminished.  For 
these  reasons  the  net  capital  expenditure  at  the  end  of  1911  showed 
a  shrinkage  of  £1,460.  The  total  reserves  in  hand  had  been  in- 
creased by  £6,471,  notwithstanding  the  larger  amount  written  ofif. 
The  gross  revenue  had  increased  by  £9,455,  of  which  they  had 
been  able  to  retain  £5,111  as  net  profit,  the  additional  expenditure 
having  amounted  to  £4,344.  There  had  actually  been  a  smaller 
expenditure  upon  generation  and  distribution,  which  fact  reflected 
the  greatest  credit  upon  their  technical  stafiF.  They  had  produced 
1,500,000  more  units  than  last  year,  and  the  cost  of  generating  had 
gone  down  by  £1,317.  They  had  decided  to  raise  the  dividend  on 
the  ordinary  shares  from  7  to  8  per  cent.,  and  he  was  glad  to  say 
there  was  every  prospect  of  that  increase  being  maintained. 
Besides  increasing  the  dividend,  they  had  put  £50,000  to  reserve, 
and  they  were  carrying  forward  considerably  over  £20,000.  The 
most  satisfactory  feature  of  the  year  was  the  increase  in  the  busi- 
ness, which  was  considerably  more  than  in  the  previous  year.  There 
was,  he  was  satisfied,  still  room  for  a  considerable  expansion,  as  he 
felt  sure  that  electricity  would  continue  to  make  its  way  in  public 
favour  for  power,  lighting  and  heating  purposes.  The  coal  strike 
was  inducing  many  people  to  look  to  the  possibilities  of  electricity 
for  those  purposes,  and  those  persons  who  were  using  electricity  at 
the  present  time  were,  no  doubt,  congratulating  themselves  that 
they  were  not  aflEected  by  the  coal  strike.  They  had  got  sufficient 
coal  to  last  them  for  a  very  long  time,  stored  at  their  depot  at 
Bankside. 

Mb.  F.  W.  Reynolds  seconded  the  motion,  which  was  adopted. 


Metropolitan  Electric  Supply  Co.,  Ltd. 

The  annual  meeting  was  held  on  Tuesday,  at  Winchester  House, 
E.G.,  Mr.  W.  Harrison  Cripps  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  433),  said  that  at  the  end  of  1910  the 
capital  expenditure  had  amounted  to  £1,936,000  odd;  it  now 
amounted  to  £1,989,000,  or  an  increase  of  £53,000  during  the  year. 
The  revenue  in  1910  was  £172,000  ;  last  year  it  was  £182,000,  an 
increase  of  £9,800.  The  costs  in  1910  were  £78,200  ;  last  year 
they  were  £88,000,  or  an  increase  of  £9,700.  If  they  deducted  the 
working  costs  from  the  income  there  was  £94,600  left.  The 
directors  proposed  this  year  to  put  by  £17,000  to  depreciation, 
which  left  a  net  revenue  of  £77,610.  To  that  must  be  added 
interest  on  their  various  investments,  which  brought  up  the 
amount  to  £88,412.  From  that  had  to  be  deducted  the  debenture 
interest,  the  interest  on  the  preference  shares,  and  the  interest  on 
loans.  After  those  deductions  a  balance  was  left  of  £42,356, 
which  was  available  for  ordinary  dividend.  Of  that  amount 
£20,000  was  paid  last  August,  and  the  directors  proposed  to  pay 
a  similar  amount  now,  that  was,  at  the  rate  of  4  per  cent., 
carrying  forward  £2,356.  As  regarded  the  capital  expenditure 
last  year,  it  was  somewhat  more  than  the  average  of  the  past  few 
years.  It  had  been  partly  spent  upon  the  development  of  their 
old  district,  but  chiefly  in  the  development  of  their  new  areas  of 
Hanwell,  Southall,  Brentford,  and  to  some  small  extent  in 
Acton.  Capital  spent  upon  new  districts  could  not  expect 
to  fructify  immediately,  it  must  require  time,  but  he 
considered  that  the  results  from  that  capital  were  already  good, 
and  that  they  had  got  prospects  of  a  good  return  upon  it  iji 
the  future.  The  capital  required  last  year  was  obtained  by  the  sale 
of  £43,000  worth  of  their  3i  per  cent,  debentures,  and  they  still  had 
.£146,000  of  that  issue  left  to  draw  upon  from  time  to  time  if 
necessary.  The  gross  revenue  increased  by  £10,000  odd  in 
the  year.  That  in  itself  was,  of  course,  satisfactory ;  but  it  was 
practically  wiped  out  by  the  increase  in  their  costs.  That 
required  some  explanation.  First  of  all,  the  coal  cost  was 
considerably  more  than  in  1910.  Then,  again,  when  they 
opened  a  new  district — Southall  and  Hanwell  were  opened  last 
year — there  was  a  considerable  amount  of  standing  charges  which 
had  to  be  made  and  provided  for  before  any  units  were  sold  and 


provided  for.  Naturally  lor  the  first  few  ninnth!<  tluy  I'oi  no 
return  at  all.  They  were  working  that  new  district  by  a  system 
which  was  entirely  new  to  this  country.  It  seemed  to  be  an 
admirable  system,  and  was  introduced  by  Mr.  Highfield,  their 
engineer.  It  was  started  about  nine  months  ago,  and  he  could 
say,  without  any  reservation,  that  it  had  worked  without  any  hitch 
or  hindrance  day  or  night  since  the  day  it  was  started.  That  result, 
of  course,  was  not  obtained  without  a  great  deal  of  thought  and  a 
good  deal  of  experimental  work  before  it  was  got  into  condition. 
It  was  the  high-tension  direct-current  system,  and  they  had  laid  a 
cable,  the  copper  in  which  was  very  thin,  and  which  was  capable  of 
carrying  the  enormous  voltage  of  100,000  volts.  When  they 
first  started  a  district  there  was,  of  course,  compara- 
tively little  demand,  but  instead  of  using  100,000  volts, 
they  began  by  working  at  a  pressure  of  i',000  or  3,000  volts  ; 
then  as  the  load  increased  they  could  use  4,000,  and  so  on, 
but  as  months  ran  on  into  years  they  could  gradually  work 
up  to  the  full  100,000  volts  ;  and  at  100,000  volts  the  cable  was 
capable  of  supplying  13,000-H.P.,  which  was  about  25  times  the 
amount  that  was  supplied  to-day.  They  had  got  the  cable  laid  and 
it  would  do  20  or  25  times  the  amount  of  work  that  was  required 
of  it  at  present.  Turning  to  the  rates,  they  had  increased  during 
the  year  by  between  £2,000  and  £3,000,  although  the  Company  had 
had  a  diminished  net  income.  The  sting  about  the  rates  was  not  so 
much  in  the  actual  amount  they  had  to  pay,  but  the  great  costs 
which  were  involved  in  getting  the  rates  diminished.  Their  mains 
ran  through  seven  or  eight  different  rating  districts  with  the 
result  that  they  had  to  fight  each  assessment  separately,  and  much 
of  the  money  which  they  eventually  saved  on  the  rates  was  spent 
in  getting  them  down.  A  more  unjust  system  could  not  be  con- 
ceived. What  ought  to  be  done  was  to  establish  a  single  tribunal 
which  should  hear  the  case  and  adjust  the  whole  matter.  It  was, 
however,  extremely  djiflBcult  to  get  anyone  to  take  up  this  rating 
question.  It  would  surprise  them  to  learn  that  for  every  £8  they 
received  in  dividend  the  rating  authorities  received  £3 — something 
more  than  one-third.  The  shareholders  ran  all  the  risks,  but  they 
were  absolutely  unrepresented  in  the  spending  of  the  money. 
They  knew  a  great  deal  of  it  was  wasted,  and  the  only  person  who 
represented  their  interests  was  the  hall  porter.  A  few  words  about 
their  coal  supply  would  be  interesting.  Early  last  year  there  was 
some  threatened  trouble  in  the  coal  districts,  and  at  that  time  they 
laid  in  a  considerable  quantity  of  coal.  They  usually  kept  a 
fortnight's  or  three  weeks'  supply,  but  they  then  laid  in  a  sufficient 
supply  for  six  weeks.  But  as  the  strike  became  more  within 
measurable  distance,  they  still  further  increased  the  quantity,  and 
when  the  day  of  the  strike  arrived  on  March  1st,  they  had,  on  a 
most  careful  estimate,  sufficient  to  supply  their  customers  without 
restrictions  of  any  sort  for  10  weeks.  They  thought  that  was  a 
sufficient  margin.  If  the  strike  should  last  beyond  that  time,  it 
was  quite  obvious  that  it  would  no  longer  be  a  question  of  com- 
panies or  individuals,  but  that  it  would  be  a  vast  national  question, 
over  which,  as  a  company,  they  would  have  no  control.  They  had 
increased  the  reserve  fund  this  year  by  £2,000,  and  in  one  sense 
they  had  increased  it  at  the  other  end  by  not  taking  out  of  it  any 
of  the  undivided  part  of  the  Marylebone  award,  which 
they  had  put  by  as  a  nest  egg  for  the  equalisation  of  divi- 
dends. They  thought  it  better  to  do  this  and  pay  only 
4  per  cent.,  and  so  put  their  reserve  into  a  better  condition.  They 
were  also  carrying  forward  something  like  £1,500  more.  The 
reserve  fund  now  amounted  to  £277,000,  which  was  a  very  hand 
some  reserve.  In  conclusion,  the  Chairman  paid  a  tribute  to  the 
staff,  especially  Mr.  Highfield,  the  engineer,  and  the  secretary,  for 
their  services,  and  to  the  workmen  who,  he  said,  were  thoroughly 
loyal  and  contented. 

Sir  J.  Pender,  Bt.,  seconded  the  motion. 

The  Chairman,  replying  to  luestions,  said  he  did  not  like  to  pro- 
phesy, but  he  thought  their  future  was  extremely  hopeful.  In  tht"^ 
year  1910  the  increase  in  their  connections  was  equivalent  to 
43,000  lamps.  If  the  business  was  not  progressive,  they  would 
have  expected  that  to  have  remained  stationary  or  to  have 
diminished,  but  the  actual  improvement  last  year  was  66,00o 
lamps,  which  included  a  large  num'jer  in  the  new  districts  which 
had  not  yet  become  remunerative.  With  regard  to  the  public 
lighting  at  Holbom,  they  now  supplied  half  the  district,  and  the 
gas  company  supplied  the  other  half,  which  was  a  better  arrange- 
ment than  if  each  had  tried  to  cut  out  the  other  by  tendering  at 
cost  price.  As  to  their  concession,  it  ran  in  perpetuity.  Nobody 
could  touch  a.  penny  that  they  had  spent  at  Willesden,  and  in  their 
new  areas  they  had  got  a  42  years'  agreement.  It  was  only  after 
careful  thought  and  deliberation  that  the  board  had  come  to  the 
conclusion  that  in  this  particular  year  it  would  be  better  to  advise 
the  shareholders  to  accept  a  4  per  cent,  dividend  instead  of  a  5  per 
cent,  and  put  part  of  the  difference  to  the  reserve  fund. 

The  report  was  adopted. 


/Huelva    Gas    and    Electricity    Co. — The   directors 

report  that  the  net  profit  for  the  year  1911  amounts  to  £2.612, 
plus  £3,125  brought  forward.  The  directors  recommend  a 
dividend  of  4  per  cent.,  free  of  tax.  and  that  there  be  written  off 
for  depreciation  of  gas  and  electrio  plant  £1,300,  leaving  £825  to 
be  carried  forward,  subject  to  directors'  and  auditor's  fees. 
According  to  the  Financier: — "In  view  of  the  miners' strike  the 
directors  considered  postponing  the  declaration  of  any  dividend  out 
of  the  profits  of  last  year,  but  decided  that  the  year  1911  should 
be  kept  by  itself.  Coal  has  had  to  be  bought,  however,  for  present 
shipment  to  Huelva,  at  prices  which  will  seriously  affect  the 
results  of  the  current  year,  and  the  directors  think  it  well  to  give 
thia  intimation  to  the  8harehold«t8, 
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<>iuil4lfor(l  Electricity  Supply  Co.,  Ltd. 

ThK  directors'  report  for  the  year  endinf?  December  Slst,  1911. 
states  that  the  company  again  ma<le  very  Hatisfactory  progress,  the 
gross  receipts  being  £K,(!7!",  a.v  compared  with  £7,88^  for  the  year 
1910,  thus  showing  an  increased  revenue  of  £794.  The  accounts 
show  that  there  is  a  balance  on  the  revenue  account  of  H'.i. '.'•()'.'>  Tafter 
crediting  depreciation  fund  account  with  £1,000)  as  compared  with 
a  balance  of  £'.'>,-ii'>  (after  crediting  depreciation  fund  account  with 
alike  amount)  on  the  revenue  account  for  1!>10.  After  making  due 
provision  for  debenture  interest,  dividend  on  preference  shares,  ice, 
and  the  placing  of  £-100  to  the  credit  of  reserve  fund  account,  the 
net  revenue  account  shows  a  balance  of  £988  for  distribution.  Out 
of  this  sum  the  directors  recommend  the  payment  of  a  dividend  at 
the  rate  of  5  per  cent.,  less  tax,  for  the  past  year  on  the  ordinary 
share  capital  of  the  company,  which  will  absorb  £701,  thereby 
leaving  a  balance  of  £28G  to  be  carried  forward.  The  following 
table  shows  the  progress  of  the  company's  business  during  the  past 
three  years  :  - 


Year. 
1909 
1910 
1911 


No.  of 
connections. 
..    744 
..     807 
..    874 


Total 
revenue. 
£7,490 
£7,88.'; 
£8,679 


Units  sold— Lighting 

Power  and  heating 

Total  sold 
H.p,  of  motors  connected 
Total  number  of  connections 


Total 

costs. 

£3,198 

£3,441 

£4,370 

1911. 

295,930 

256,515 

552,445 

553 

874 


Gross 
proflt. 
£4,292 
£4,444 
£4,303 

1910. 

275,160 

201,276 

476,4S6 

469 

807 


Mr.  C.  W.  Dixon  was  elected  a  director  in   December  last  to  fill 
the  vacancy  caused  by  the  retirement  of  Mr.  E.  E.  Pullman. 


Salisbury  Electric  Light  and  Supply  Co.,  Ltd. 

Thk  directors'  report  for  the  year  ended  December  31st,  1911, 
states  that  the  generating  plant  was  sufficient  to  meet  the  output 
and  the  whole  of  the  plant  is  in  thorough  working  order  and 
capable  of  dealing  with  a  considerably  increased  demand.  The 
profit  on  the  year's  working,  including  £325  brought  forward  from 
last  account,  amounted  to  £6,340,  and  after  paying  £1,390  interest 
on  debentures  and  an  interim  dividend  at  the  rate  of  4  per  cent,  for 
the  half  year,  amounting  to  £700,  there  remained  a  balance  of 
£4,249.  The  directors  recommended  that  a  further  dividend  at 
the  rate  of  8  per  cent,  for  the  half  year  be  paid,  making  with  the 
interim  dividend,  ti  per  cent,  for  the  year,  and  that  £2,400  be 
carried  to  reserve,  leaving  £449  to  be  carried  forward.  The  annual 
meeting  was  held  on  March  12th,  when  the  report  was  adopted  and 
the  dividend  declared. 


Units  generated  

Quantity  sold— Public  lamps 

Private  consumers  by  meter    . 

Total '      . . 

Used  on  works 

Total  used  

Expended  in  distribution 

Public  lamps 

Total  maximum  supply  demanded . 


1909. 

1910. 

1911. 

630,618 

651,548 

684,297 

10,200 

10,200 

6.120 

51:3,843 

529,958 

559,832 

.'524,043 

540,158 

565,952 

53,848 

57,480 

61,704 

577,891 

597,638 

627,656 

52,727 

53,910 

56,551 

S3 

33 

33 

332  KW. 

321  KW. 

318  KW. 

Diesel  En<?ine  Co.,  Ltd. — The  foUowino-  circular  has 
been  issued  by  the  secretary  to  the  shareholders  :  "  With  a  view  to 
the  enlargement  of  the  scope  of  this  company's  business  and  the 
enhancement  of  the  value  thereof,  the  board  have,  for  some  time 
past,  had  on  hand  important  negotiations,  which  are  expected  to 
eventuate  in  a  few  days  in  a  completed  scheme.  With  this  in  view 
it  has  been  necessary  to  have  the  company's  assets  examined,  and 
expert  advice  has  been  taken  of  their  value.  On  the  basis  of  the 
figures  furnished  by  the  experts  it  would  appear  that  the  value  of 
the  shares  is — including  current  dividends — preference  shares  par, 
and  ordinary  shares  3s.  Id.  each.  My  board  has  thought  it  right  to 
inform  you  of  this,  and  to  intimate  the  negotiations  on  hand,  and 
I  am  directed  to  state  that  the  shareholders  will  be  called  together 
at  the  earliest  possible  date  to  consider  the  proposed  new  arrange- 
ment, which,  in  the  opinion  of  my  board,  there  can  be  no  doubt 
will  be  highly  satisfactory  and  beneficial  to  the  shareholders.'' 

Newmarket  Electric  Light  Co.,  Ltd. — The  directors' 

report  for  the  year  ended  December  :Ust.  1911,  states  that  the 
equivalent  of  1,051  83-watt  lamps  have  been  connected  to  the 
mains,  making  the  total  at  the  end  of  1911  27,039  lamps.  Applica- 
tions for  a  further  224  lamps  have  been  received  this  year.  The 
whole  of  the  works  have  been  maintained  in  perfect  working 
order.  The  profit  on  the  year's  working,  added  to  £58  brought 
forward  from  the  last  account,  amounts  to  £2,480,  which,  after 
providing  for  debenture  and  other  interest,  £757,  leaves  a  balance 
of  £1,723.  The  directors  recommend  the  payment  of  a  dividend 
of  £4  per  cent.  ;  that  £650  be  carried  to  reserve  for  renewal  of 
plant,  and  that  the  balance  be  carried  forward.  The  directors 
regret  the  death  of  their  chairman,  Mr.  (i.  H.  Verrall,  last  ye u. 
Mr.  H.  J.  (Jarrod  was  elected  chairman  in  his  plnce  for  the 
.  remainder  of  the  year,  and  Mr.  George  Blackwell,  of  Newmarket, 
was  elected  u  director. 

Isle  of  AVight  Electric  Light  and  Power  Co.,  Ltd, 

— The  directors  after  paying  interest  on  debentures  and  loans,  also 
the  preference  dividend  (5  per  cent.),  recommend  that  the  remain- 
ing £7,614  be  disposed  of  as  follows  : — 1  per  cent,  dividend  on  the 
ordinary  shares,  £3,500  to  renewal  fund  account,  £1,000  to  reserve, 
carrying  forward  £2,115. 


transfer 
£5.000 
£7,. 500 
£30,000 


British  Insulated  and  lleishy  Cables.  Ltd. 

The  directors  report  for  the  year  ended  December  ;-Jlst,  191 1,  utatea 
that  the  profit  for  the  year  amounts  to  £188,259.  plus  the  balance 
brought  forward,  £42,3^0,  making  £230,579.  From  this  have  to 
Ije  deducted  directors  and  debenture  trustees'  fees,  and  remunera- 
tion to  Works  Committee.  £5.316  ;  interest  on  finst  debenture  stock, 
£22,500  ;  interest  on  second  debenture  etock.  £-<,112  :  depreciation 
on  buildings,  plant,  machinery.  \.c.,  £20.000  :  transfer  to  reserve 
account,  £10.000;  transfer  to  special  reserve  account,  £8,500; 
to  first  mortgage  debenture  stock  re<lemption  account. 
balance  of  commission  on  issue  of  second  debenture  stock, 
dividend  on  preference  shares  to  December  Slst  1911 
interim  dividend  on  ordinary  shares  to  June  30th  1911. 
£20,000,  leaving  available  for  dividend  a  l^alance  of  £93,651.  The 
directors  recommend  the  payment  of  a  further  dividend  of  68.  per 
share  on  the  ordinary  shares,  making,  with  the  interim  dividend 
already  oaid.  a  total  of  10  per  cent,  for  the  year  ended  31.st  Decem- 
ber, 1911,  £30,000,  carrying  forward  £63,651.  There  has  been  an 
increased  turnover  during  the  year,  owing  in  large  mea.-«ure  to 
better  trade  conditions,  and  this  has  resulted  in  £44.9.">4  more  profit 
being  earned  than  in  the  previous  year.  A  sum  of  £8,5o<.)  haa  been 
transferred  to  special  reserve  account,  a  further  £5,000  to  first 
mortgage  debenture  stock  redemption  account,  £10.000  to  reserve 
account,  £20,000  applied  to  depreciation  on  buildings,  plant  and 
machinery,  and  £7.500  (the  balance  outstanding)  written  off  com- 
mission on  i.ssue  of  second  mortgage  debenture  stock,  the  amount 
carried  forward  being  £63,651.  The  company  s  Liverpool  works 
and  business  were  .sold  at  the  end  of  last  year  to  a  new  company 
named  the  Automatic  Telephone  Manufacturing  Co.,  Ltd.  From 
the  prospectus  (a  copy  of  which  was  posted  to  each  shareholder 
when  issued  in  November  last),  it  would  be  seen  that  this  company 
had  guaranteed  the  payment  of  the  dividend  on  the  200.000  pre- 
ference shares  of  that  company,  which  guarantee  will  continue 
until  the  general  reserve  fund  of  the  Automatic  Telephone  Co. 
amounts  to  £100,000. 

The  meeting  is  called  for  March  25th. 


County  of  Durliam  Electrical  Power  Distribution 

Co.,  Ltd. 

The  directors'  report  for  1911  shows  that  the  total  connections  to 
the  company's  system  at  the  end  of  the  year  (including  the  connec- 
tions of  its  associated  Parliamentary  company,  the  County  of 
Durham  Electric  Power  Supply  Co.)  amounted  to  43.525  H.P.,  which, 
compared  with  the  previous  year's  figure  of  39,070  H.P..  show  an 
increase  4,455  h.p.  The  profit  for  the  year  amounts  to  £32.031  (an 
improvement  over  the  previous  year  of  £3,325),  plus  £158  brought 
forward,  making  £32,189.  against  which  has  been  charged  interest 
on  loans  and  debenture  stock,  £13,527,  leaving  an  available  balance 
of  £18,662.  A  dividend  of  5  percent,  for  the  year  on  the  preference 
shares  absorbs  £12,500  ;  there  is  transferred  to  depreciation  account 
£6,000,  and  carried  forward  £162.  The  expenditure  on  capital 
works  during  the  year  has  been  £12,597,  of  which  £5,004  represents 
the  outlay  on  the  company's  account,  and  £7,594,  the  outlay  on 
behalf  of  this  company's  associated  company,  the  County  of  Durham 
Electric  Power  Supply  Co.,  for  which  this  company  receives  shares 
therein. 

The  meeting  is  called  for  March  27th. 


Galloways,  Ltd. — According  to  a  linancial  contemporary 
the  directors  report  that,  after  transferring  £5,182  to  depreciation, 
the  profit  for  1911  was  £1,606.  Debenture  interest  and  special 
non-recurrent  loss  entailed  a  net  deficiency  of  £6,07o.  increasing 
the  debit  at  profit  and  loss  to  £26,138. 

Liverpool  District  Lighting  Co..  Ltd.— The  directors 

have  declared  a  dividend  at  the  rate  of  4  per  cent,  per  annum  for 
the  half-year  ended  December,  1911. 

Prospectus. —  Coan/i/  of  LomloH  Elcctrif  Supphf  Co., 
Ltd. — The  list  opened  yesterday,  and  is  to  close  to-day,  in  an  issue 
of  19,000  ordinary  shares  of  £10  each.  We  understand  that  the 
entire  amount  will  be  taken  up  by  existing  holders. 


STOCKS    AND    SHARES: 


Taesda;  ETenlnf. 

Thk  feature  this  week  in  the  markets  with  which  we  deal  is  the 
series  of  rises  amongst  London  Electric  Lighting  Companies' 
shares.  It  is  an  ill  wind  that  profits  nobody,  and  the  coal  strike — 
the  cause  of  so  much  misery,  unhappiness  and  inconvenience  to  the 
community — has,  at  all  events,  been  one  ostensible  reason  why  thtse 
electric  lighting  shares  have  risen  so  substantially.  Another 
noticeable  feature  is  the  remarkable  rise  in  Central  London  Railway 
stocks,  the  Deferred  especially  being  favoured,  while  Tudergrounds, 
as  a  whole,  continue  in  high  favour. 

The  lead  to  the  Lighting  market  was  supplied  by  City  of  London 
Ordinary,  the  price  mounting  to  19  on  Friday  last,  against  15  a  few 
days  previously,  the  latter  price  in  itself  representing  a  material 
improvement  since  the  beginning  of  the  year.  To  justify  this 
jump,  the  story  was  re-aSinned  to  the  efifect  that  the  Corporation 
of  London  intended  to  buy  out  the  City  of  London  Electric  Lighting 
Company,  a  rumour  which  we  referred  to,  of  course,  last  week. 
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Denial  ha*  been  as  strenuous  as  re-affirmation,  and  colour  is  lent  to 
the  suggestion  by  the  fact  that  if  the  Corporation  takes  no  steps  in 
19U,  the  London  County  Council  can  come  in  as  the  purchasing 
authority  in  ll>31.  As  brotherly  love  between  these  two  bodies  ia 
at  a  heavy  discount,  it  is  maintained  by  some  people  that  the  Cor- 
poration is  certain  to  exercise  its  right — and  perhaps  even  earlier 
than  in  li'H.  The  price  of  18  is,  it  must  be  admitted,  a  fairly  tall 
one  in  any  circumstances  :  thoug'h  if  the  Corporation  were  intent 
upon  buying  at  all  costs,  conceivably  the  current  quotation  would 
be  found  warranted  by  the  course  of  events.  Even  this  (Tuesday) 
afternoon  a  single  line  of  "250  shares  changed  hands  at  18. 

Another  important  consideration,  however,  in  connection  with 
these  London  companies  is  that  some  manufacturers  are  said  to  be 
changing — or  thinking  of  changing — their  plant  from  steam  to 
electrically-driven  machinery.  There  can  be  little  doubt  that 
the  coal  strike  will  make  steam-users  look  round  for  some  other 
motive  power  upon  which  they  can  fall  back  if  coal  fails  them, 
and  so  the  report  just  mentioned  gained  a  ready  hearing,  if  not 
entire  credence.  At  any  rate,  it  proved  quite  broad  enough  base 
upon  which  to  ground  further  optimism  in  respect  of  lighting 
shares  ;  and  although  in  good  quarters  this  security  for  the  rise 
is  considered  very  sketchy,  the  Stock  Exchanere  market  is  more 
buoyant  than  it  has  been  for  a  long  time  past. 

County  of   London   shares  proved  a  good  second  to  Cities,  and 
the  price  of   the   Ordinary  is  up   SOs.  on  the  week,  allowing   for 
deduction  of  the  dividends.     If,  says  rumour,  the  City  Company  is 
going  to  be  taken  over  by  the  Corporation,  efforts  may  possibly  be 
made  to   acquire  portions,   at   all  events,  of  the  County  Company 
and  the  Charing  Cross  Company,  and  on  the  strength  of  these  sup- 
positions quotations  have   been  raised  in  each  case.     The  market, 
however,  is  a  difficult  one.  in  illustration  of  which  we  may  cite 
the  fact  that  a  broker  had  an  order   a  day  or  two  ago  to  buy  100 
Charing  Cross,  and  he  was  not  able  to  get  more  than  quarter  of  his 
shares,  dealers  simply  refusing  to  offer  them  at  all.     Westminsters 
rose  £1  to  9:1,  but  this  price  tempted  sellers,  and  it  fell  back  to  9. 
St.  James's  put  on  J.     Chelseas  recovered   the   dividend.     Metro- 
politans and  London  Preference  both  gained   J,  and  the  market  all 
round  has  been  strong.     It  would  be  a  little   remarkable,  in  these 
circumstances,  if  some  of  the  companies  were  able   to   resist   the 
tempation  to  offer  fresh  capital  to  their  shareholders,  for  they  have 
had  little  chance  of  doing  so  during  the  past  few  years,  and  no 
doubt  several  of  them   can  do   with   extra   money  for  extensions 
and    so    forth.      Indeed,    it   is    quite    probable   that   the  County 
of    London   Company    will  be   in    the   field    with   a   fairly  large 
issue    within    the   next   day    or   two,    and    other   companies    are 
likely  to  follow  its  example.     Apart  from  the  reasons  given  above 
for  the  animation  in  these  London  shares,  it  is,  of  course,  a  fact 
(which  readers  of  these  notes  will  readily  appreciate)  that  prices  fell 
to  an  unduly  low  level,  from  which  a  reaction  was  certainly  to  be 
expected  ;  but  whether  the  recognition  of  this  has  not  been  carried 
far  enough  during  the  rise  of  the  last  week  or  two  can  bestbeijudged 
by  those  in  closer  touch  with  the  industry  itself  than  a  mere  writer 
of  financial  notes  can  be. 

Central  London  Deferred  has  risen  no  less  than  17  points.  The 
Ordinary  gained  9  and  the  Preferred  1,  buying  having  been  stimu- 
lated by  reports  that  the  company  is  about  to  be  included  in  the 
Underground  fusion  of  interests,  while  another  report  declared  the 
London  and  South- Western  Railway  to  be  making  overtures  to  the 
Central  London  in  respect  of  the  Thames  Valley  extensions  contem- 
plated by  both  companies.  Considering  that  it  takes  a  modicum  of 
buying  or  selling  to  cause  big  movements  in  the  prices  of  the  stocks, 
the  rises  are,  perhaps,  less  extraordinary  than  they  appear  on  the 
surface.  But  official  statements  are  eagerly  awaited,  and,  in  the 
meantime,  some  people  are  taking  advantage  of  the  rise  to  clear  out 
of  stock  which  they  bought  much  more  cheaply.  City  and  South 
London  Ordinary  regained  its  three-point  fall  of  last  week,  and  has 
spurted  to  38  again  ;  while  Metropolitans  at  58J,  and  Districts  at 
37  both  show  good  rises.  Underground  Electric  Railway  shares  put 
on  6  and  the  income  bonds  gained  5.  In  view  of  the  excellent 
services  which  the  Underground  have  managed  to  maintain  up  to 
the  present,  no  doubt  public  imagination  has  been  attracted  by 
reason  of  the  contrast  afforded  by  the  steam  lines.  British  Electric 
Traction  Preferred  stocks  are  a  little  easier. 

Telegraph  stocks  and  shares  are  still  a  little  bit  fearful  of  the 
Marconi  competition,  and  although  in  one  or  two  cases  there  are 
slight  recoveries,  the  market  on  the  whole  is  dull.  Marconis 
themselves  are  without  nominal  change  on  the  week  at  the  time  of 
writing,  but  Canadian  Marconis,  in  which  the  special  settlement  is 
taking  place,  have  jumped  up  from  278.  6d.  to  33s.  3d.  Spanish 
Marconis  have  been  somewhat  neglected  at  li.  West  India  and 
Panama  shares  have  steadied  to  4i,  and  Anglo  "  A  "  fell  i  again. 
Amongst  Telephone  issues,  American  Telephone  capital  stock  rose 
2,  National  Telephone  Deferred  lost  li,  and  United  River  Plate 
Telephones  are  i  higher.  Business  in  this  department,  however,  is 
very  quiet. 

The  Manufacturing  group  is  almost  equally  quiet.  Babcocks  are 
nominally  easier,  but  Castner-Kellners  hardened  to  3j,  and 
Callenders  Cable  braced  up  10s.  to  9i  On  the  other  hand,  Willans 
and  Robinson  Preference  lost  their  recent  rise,  and  fell  back 
to  208. 

Amongst  the  Latin-Canadian  issues,  the  news  from  Mexico  is 
still  very  mixed,  but  there  seems  to  be  an  impression  that  the 
worst  is  over  and  that  the  revolutionaries  will  soon  settle  down. 
Consequently,  Mexico  Trams  regained  2,  and  recoveries  have 
occurred  in  Mexican  Light  and  Power  issues  and  Mexico  Electric 
Lighting  bonds.  The  feature  perhaps  in  this  section  is  a  rise  of 
4  points  in  Shawinigan  Water  on  dividend  prospects.  Calcutta 
Trams  are  a  good  market  with  a  ^  rise,  and  Sao  Paulo,  ex  their 
dividend,  are  up  to  200.  The  market  is  very  steady,  and  there  is  a 
good  demand  for  moat  of  the  bonds. 


BLEOTRIO    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Fort- 

Receipts for 
the 

No, 

Route 

Locality. 

night 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

(vks. 

open. 

£ 

£* 

£ 

£♦  ^ 

Inc. 

Aberdeen     .. 

Vlar.    8 

3.627 

f      64 

41 

60,909    +-  3,459  | 

14-4 

Ayr 

„    16 

389    ■ 

f      19 

44 

13,103    - 

+      160 

8 

Bath 

,.    16 

1,898    ■ 

h     66 

11 

7,407    +      307  1 

14-75 

Birkenhead 

„    17 

2,178 

f    174 

60 

57,187    - 

+  2.228 

13-66 

Birmingham  Corp. 

„      9 

20,891 

f 6,516 

49 

41-^028    - 

+  101,318 

56-4 

Blackburn    .. 

„    18 

1,942 

f      54 

50| 

57,;i67 

+   4,B12 

14-62 

Blackpool  Corp,    . . 

,.    14 

820   - 

-     65 

63,213 

f  7,771 

11-87 

Blackpool-Fleetw'd 

„    16 

6i0 

f    128 

io 

2,936 

+      347 

8 

Bournemouth 

!.    13 

3,076 

f    817 

60 

87.705 

+  1,429 

21-95 

Bradford 

„      9 

9,968   - 

-      10 

49 

266, a39 

+  15,491 

56 

i-2 

Brighton 

„    17 

1,540 

f      49 

33 

50,537 

+  2,742 

9-5 

Bristol 

„    15 

12,046 

+  1,212 

11 

66,142 

1-  6,063 

30-5 

•  • 

Brit.  Eleo.  Trao.  Co, 

Airdrie 

,.      8 

5<i3 

+    130 

10 

2,6''4 

+      592 

3-65 

Barnsley  . . 

8 

B37 

-     '23 

1,760 

+      117 

Barrow     . . 

8 

661 

+    164 

2,974 

+      750 

5-37 

Devonport 

8 

1,008 

<-    133 

4,7o6 

+      646 

8-85 

Gateshead 

!!      8 

2,039 

+      21 

9,771 

+      136 

11-25 

Gravesend 

..      8 

389 

+      24 

1,89  J 

+      191 

6-5 

Greenock.. 

8 

1,502 

+    227 

G.7U7 

+      932 

7-25 

Hartlepool 

u      8 

478 

+      48 

2,250 

+      i!20 

6-72 

Kidderminster  .. 

..      8 

190 

{■      17 

874 

+        75 

" 

t  Leamington 

„      8 

272 

+        3 

n 

1,3 '4 

+        77 

Merthyr   . . 

,.      8 

835 

+        1 

,, 

1,855 

+        79 

3-9 

Metropolitan     . . 

,.      8 

16,984 

■^    912 

,. 

■(9.389 

+  6,264 

23 

Middleton 

..      8 

59.0 

+       11 

2,654 

-       ii 

8-6 

Mid.Joint  Com'tee 

,.      8 

6,228 

+    281 

28.412 

+      823 

Oldham— Ashton 

..      8 

1.122 

f      50 

.5,248 

t      260 

9-13 

Peterborough     . . 

..      8 

238 

-1-      30 

,, 

1,104 

+      155 

5-31 

Potteries  . . 

..      8 

3,764 

-    142 

18,777 

+      648 

39 

Rothesay  . . 

..      8 

10. 

+      14 

,. 

485 

+        64 

2-75 

Southport 

..      8 

497 

+      35 

,, 

2,2 17 

+        22 

8-17 

8.  Metropolitan.. 

„      8 

1,461 

+      37 

,. 

6,636 

+      137 

,  , 

Swansea   .. 

,.      8 

2,253 

+    122 

,, 

10,6.6 

+      562 

13-6 

Tynemouth 

..      8 

306 

—       6 

,, 

1,328 

-       92 

3-75 

Weston-s-Mare  . . 

..      8 

51 

■(-      16 

,, 

252 

+        88 

8 

JWorcester 

.,      8 

496 

+      10 

,, 

2,286 

+        62 

6-75 

Wrexham 

,.      8 

192 

+      11 

.. 

897 

+        59 

,  , 

Yorks.  Wool.  Dist. 

..      8 

2,092 

+    131 

1. 

9.H31 

+-      350 

17 

Miscellaneous    . . 

>.      8 

428 

■1-      38 

»l 

1,935 

+        93 

Burnley 

„    16 

2.785 

-f-    868 

11-78 

Burton-on-Trent  .. 

..    17 

5i0 

+      45 

50 

14'.306 

+   "764 

6-6 

Bury 

„    17 

2.502 

+    581 

50f 

6b.615 

-1-  4,863 

33-5 

Cardiff 

„    16 

4.300 

—      12 

50 

121,604 

+  8,543 

17-35 

Chatham  and  Dist. 

,.      7 

1,694 

+      32 

10 

7.309 

-         5 

14-9ci 

Cork 

„    14 

1,080 

+      46 

11 

4,529 

+        10 

9-89 

tCroyaon 

„      1 

1,6^2 

+■    107 

48 

85.286 

+  5.539 

11-6 

-75 

Darlington  .. 

M    16 

420 

4-      25 

51 

11.225 

+•  1,027 

4-87 

Darwen 

„    15 

602 

4-      64 

50 

13.247 

-+      873 

4-36 

Dover 

!:  9 

391 

+      43 

49 

12.190 

-+  1,691 

4-76 

Dublin 

„    15 

10.705 

+    612 

56.283 

+  3,449 

54-25 

East  Ham    . . 

„    »6 

2,U4 

V    '^Oi 

50 

65.235 

+  3,677 

7-87 

Exeter 

„    15 

f47 

+      24 

5U 

16.682 

+  1,051 

5-5 

Glasgow 

„    16 

37,676 

+  1,779 

,  , 

780,122 

+  42.074 

98 

•35 

Hastings 

„    14 

1,512 

+      85 

,  . 

,  , 

+      271 

19-3 

Huddersfield 

„    J6 

S.-JIO 

+    217 

44 

95,622 

+  8.028 

29-6 

'i 

Hull    .. 

„    16 

5  871 

-+    339 

60 

147,747 

+■  8,435 

14-6 

Ilkeston 

,.     14 

'204 

-     33 

50 

6,486 

-+      114 

3-8 

Ipswich 

.,     16 

695 

+      30 

£0 

21,626 

-+  1,127 

10-6 

Kilmarnock. . 

„      9 

289 

+        8 

43 

6,984 

+      468 

4-25 

Lancashire  United 

,.    13 

2,B47 

-    101 

11 

12,674 

+       135 

89 

Leeds 

„    16 

14.tl7 

+-    8a8 

50 

376,779 

+-24,838 

57-5 

Leicester     .. 

>,    16 

5,CbO 

+    511 

,  , 

*  • 

,  ^ 

20 

+  Leith 

„      9 

604 

+      38 

42f 

27,559 

+  2,128 

8'72 

Liverpool     . . 

M      9 

23,270 

+    790 

9? 

113,464 

+  6,a82 

116 

JL.C.G 

..      6 

86,401 

+  2,443 

2,1£8,585 

-+104.037 

139-6 

'3 

London  United     . . 

.!    16 

11,058 

+    184 

ii 

56,1^9 

+-      980 

. 

Lowestoft    . . 

„    16 

259 

2 

24 

3,823 

+-        35 

8-6 

Manchester 

„    16 

33.3C3 

+  3.230 

50 

813,845 

+  44,698 

105 

Newcastle    . . 

.    16 

8,867 

-+    376 

,  , 

214,799 

+  15.669 

31-3 

Mewport 

„      9 

1,336 

+      15 

49 

34,540 

+-  1,U3 

7-26 

^^ 

Oldham 

„    17 

8.925 

+    223 

51 

98,419 

+-  4,458 

38 

Pontypridd 

„    16 

673 

—    107 

50 

20,611 

-        90 

5-6 

Portsmouth.. 

„    16 

3.4t0 

+    182 

50 

107,2fc9 

+  7,384 

16-35 

Preston 

„    13 

1.443 

—     12 

50 

38.814 

+  2,622 

10 

Rotherham  ..        ., 

„   n 

1.210 

—     79 

4t¥ 

34.312 

+  2.467 

12 

,^ 

Baliord 

„    18 

9,551 

+    706 

50? 

244,587 

+  10,2t)7 

41 

Sheffield      . . 

„    19 

12  221 

+    141 

51 

330,847 

+•20,181 

40 

Southampton 

„    13 

2,182 

+    21-.' 

50 

61.104 

+■  7,093 

11 

•  • 

Boutbend-on-8ea  . . 

„    13 

1,030 

+    148 

50 

3c(,067 

+-  5,208 

7 

South  Shields 

„    16 

1,101 

h      55 

50 

31,025 

+-  3,175 

10-36 

^^ 

Swindon 

,  . 

,  , 

.   . 

,   , 

Tyneslde      . . 

,V   13 

883 

+      82 

ii 

4,373 

+-      2£0 

ii 

Wallasey     .. 

„    16 

2,248 

+    377 

50i 

54,747 

+-  6,719 

8-72 

^^ 

Walthamstow        . . 

„    16 

1.841 

+•    108 

50 

86,862 

+  2,286 

9 

f  West  Ham.. 

„      7 

2,698 

+    152 

49 

132,901 

+  11,509 

16-36 

Wolverhampton  ,. 

..    13 

1,883 

+    111 

50 

49,078 

+  3,277 

13-76 

•• 

Gen.  London  'X\y. 

„    16 

9.723 

-1,041 

11 

56,628 

—  8,750 

6-83 

99 

City  &  8,  Lon.  Rly. 
Dublln-Lucan  Rly, 

,.    17 

e,£94 

—    249 

11 

87,249 

-  1,012 

7-36 

•• 

„    15 

233 

+        1 

U 

1,1  8 

+          1 

1 

#• 

Q,N.  and  City  Rly, 

..    16 

8,866 

+    168 

11 

18.778 

-+  1,205 

8-6 

•• 

L'pool  Overh'd  Rly. 

»    17 

2,9£8 

+    191 

11 

16,260 

+-  1,155 

6-6 

*  • 

Llanduduo-Col.  Bay 

„    15 

298 

+    ao 

158 

2,057 

+-      189 

6-6 

•• 

Lond.  Elec.Ry.  Go, 

„    16 

28,796 

-1-    256 

11 

163,395 

+■  7,116 

31*91 

.. 

Mersey  Railway    . . 

H    16 

8,991 

—    129 

11 

32,710 

+      864 

4-6 

•  • 

Metropolitan  Rly. 
Met,  DiBtriot  Rly. 

„    17 

81,499 

-1,783 

11 

186,032 

-      166 

96-76 

•  • 

„    18 

36,099 

+    637 

11 

189,561 

+■  7,189 

96 

•  • 

t  Anglo-Argentine . . 

..    11 

111,458 

-f  9,899 

10 

513,878 

+  21,874 

,  , 

•  • 

JAuokland   .. 

Feb.    9 

17.810 

-h  1,284 

« . 

137,109 

+  11,048 

98-8 

Bombay  (B.E.T,)  .. 

Mar.  16 

6,873 

-)-    462 

7 

20.568 

+  1,778 

•  • 

•  • 

SBrisbane    . . 
Brit.  Columbia  Rly. 

Feb. 

6,700 

-1,975 

8 

23,734 

-la.lOl 

•  • 

•  • 

,  . 

. 

.  • 

•  • 

•  • 

•  • 

Calcutta 

Mar.  16 

8,008 

+    600 

a  • 

•  • 

+  6,814 

•  • 

•  • 

Cape  Electric  T.Ld. 

.  , 

,  . 

•  • 

.. 

.. 

•  • 

•  • 

•  •  ' 

8KalgoorUe,W,A,.. 

Feb, 

2,664 

. . 

8 

6.568 

•  • 

90-6 

•  •  • 

(Lisbon 

,  ^ 

,  , 

, . 

, . 

•  • 

•  • 

Madras 

Mar.  15 

1,681 

—    141 

10 

7.788 

+     '190 

•  • 

•  • 

gMontevldeo 

Feb, 

86(>2l 

+  5  22* 

4 

125,838 

+  13,837 

•  • 

Perth  (W.A,) 

Mar.  16 

8,761 

-+    506 

11 

20,718 

-+  3,091 

39 

•  • 

*  Compared  wit 

b  the  oorreBponding  period  ot  1 

911.        f  One  week  only. 

t  Inolndei  ta 

one,  iteai 

mando 

tber  rece 

IptI, 

K 

)De  moni 

b, 

•     '  * 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY   AXD   POWER   COMPAJTIES. 


NAME. 


Bournemouth  &  Poolo,  Ord,     . . 

Do.    4i%Prcf 

Do.    Second  6  %  Pref . 

Do.    4)  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord... 

Do.    7%  Cum.  Pref 

Central   Electric   Supply,  4  %) 

Guar.  Deb. ) 

Chiring  Cross,  West  End  &  City 

Do.    ih  %  Cum.  Pref 

Do.     "  Guy     Undertaking  "  ) 
H  %  Ccn\.  Pref.  J 

Do.  Do.  4  %Deb 

Chelsea,  Ord 

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4J  %  Second  Deb. 
County  of  Durham,  5  %  First ) 
Mort.  Deb.  J 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Do,    4j  %  Second  Deb. 
Edmundeon's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Stock 

or 
Share. 


DividendKi 
for       I 


•       1910, 
10        6* 
10    !    4{ 
10    i    6 
Stock  I    H 


6 
6 

100 

6 
6 

6 

100 

6 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 
Stock 
Stock 

5 

6 
100 

5 

6 
100 

6 


10 
7 


1911 
6i 

9t 
7 


4 

4 

6 

6 

4i 

44 

44 

4i 

4 

4 

6 

5 

*h 

44 

7 

8 

6 

6 

6 

6 

4J 

44 

6 

6 

6 

6 

6 

6 

44 

nJ 

Nil 

Nil 
Nil 

44 

44 

6 

6t 

5 

6 

44 

44 

9 

9 

Closing 
Quotationn 
March  19th 


5! 


104—  n 
10 1  —102 

8J-    9 
72-    8i 
98  —101 

*i—    4fixd 
44-    44 

as-  4i 

93  —  96 
4i—    .5xd 
9«  —101 
17  —  19  xd 
l.Si—  16i  xd 
117  —121 

100  —103 

87  —  89 

lOi—  U*xd 

Hi—  113  xd 

107  —109 

101  —104 
i-      8 

n-  31 
86  —  89 

4i—    6 

4|-  H 
93  —  96 

6h-    7i 


Rise  I  Present 
+  or  I  Yield 
Fall  ;     p.o. 


+  i 
+  i 
+  'h 

in 


+14 
+  J 


— 1 


4  a 
6  0 
4  9 
4  4 

3  19 

4  a 
4  7 


6  12    4 


6    4  4 

6    2  2 

4    2  7 

4    6  7 

Nil 

Nil 
6    12 

6    0  0 

4  17  7 

4  IS  9 

6    4  2 


£  8.  d. 

5  18  11 
4  14    9 

6  9    1 

4  8    3  1 

5  11     1 

4  4  10 

8  19    8 

5  8    1 

6  0    0 

6    2  10 


NAME. 


18^*   WTldendJ 
1  Sb«re.l       '"' 


I 


I 


Kensington  A  Knightsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4)  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  Firs.  Mort.  Deb.    . . 
Metropolitan  

Do.    4*  %  Cum.  Pref 

Do.    4A  %  First  Mort.  Deb.  . . 

Do.    Si  %  Mort.  Deb 

Midland  Electric  Corporation  1 
4J  %  First  Mort.  Deb.  / 
Newoastle-on-TjTie 

Do.    5  %  Pref.,  Non-Cum.     . . 

North  Metropolitan  Power  Sup- ) 

ply,  5  %  Mortgages  (Red.j  ( 

Notting    Hill,   6  %  Non-Cum. » 

Pref. ; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8*%  Deb 

Smithflefd  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref. . . 

Do.    4)  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    4i  %  Cum.  Pref 


6 
Stock 
Stock 

8 

6 
Stock 
6 
6 
Stock 
Stock 

100 

6 
6 

100 

10 

6 

6 

6 
100 

6 

4 
100 

1 

100 

6 

6 
100 

6 

6 


1910.  1911 

9  9 

4  4 

4i  M 

2  3i 

6  8 

14  4 

!    6  4t 

4i 
4 

6 


10 
7 

8* 
Nil 

6 

6 

7 

44 

6 

6 

44 
10 

44 


7i 
10 
7 
84 

a 
5 
5 

7 
44 


44 
10 

44 


Closing        Ris«    Pre*ect 
QuotationH      +  or     Yield 
March  19th.  >  Fall       p.e. 


1 

£  :  ± 

fj-    7ixd      .. 

6    6    4 

92-95 

4    4     3 

1    80  —  84 

6    7    3 

1  !!=H 

t1 

8  15    0 
6  14    8 

90-98 

4    6    0 

a—   4 

+  i 

6    6    0 

f-    48 

«  17    4 

99  —104 

4    6    7 

84-87 

4    0    6 

96-98 

4  11  10 

8i-    4 

6    0    0 

4-    4i 

5  11     1 

99  —102 

4  18    0 

10  —  11 

,, 

6    9    1 

5i-    6ixd 

6  13    9 

8-    St 

+  4 

5  14    0 

6-    7i 

4  16    7 

85-87 

4    U    6 

If-    li 

a|—  3j 

6    3    1 

99  —102 

4  18    0 

1  -   14 

6    4    5 

97  -100 

4  10    0 

3i-   34 

•• 

87-89 

6  i   a 

sh-  94 

+  8 

5    5    8 

5  —    6i 

4    5    9 

COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and T.,  Ord. 

Do.    5%  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  j 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  | 

Elec.   Dev.  Ontario,  5    %    1st  1 

Mort.  Bonds  ) 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KaministiquiaPower,5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  Ist  Mort.  Gold  Bds. 


•     5 

6 

6 

6 

8* 

7+ 

6 

5 

6 

100 

6 

5 

SlOff 

7 

7+ 

«100 

7 

7 

1 

3 

3+ 

100 

6 

100 

6 

6 

100 

6 

6 

j  $500 

6 

5 

10/. 

Nil 

1 

6 

6 

8500 

6 

6 

5 

,  , 

100 

5 

6 

6 

5 

$i6o 

4 

4+ 

sioo 

7 

7 

6 

5 

61-    53 

6.^-    7 

"5  —    5i 

92i—  94| 

115  -119 

116  — 12U 

h-    1 
%  —  9J 

92  —  94 
83  —  86 

93  —  95 

1 It 

a-     3 
108  —no 
28-    :{i 
102  -105 
844-  SfiJ 
Si  -  80 
105  —107 
94i-  tOi 


+  A 


■H 


+2 
+1 

+  h 


5    2 

1 
2 

6    1 

5 

4  15 

3 

5    5 

8 

5  17 

8 

6  16 

8 

3    0 

0 

5    1 

0 

6    7 

8 

5  16 

3 

5    5 

3 

Nil 

:i 

8    0 

0 

4  11 

0   I 

4  15 

3    1 

5  15 

7 

«  13 

0 

6  111 

10 

5    3 

8 

Monterey  Rly.  Light  &  Power, ) 

5  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal,  I 

5  %  1st  Mort.  Bonds  ! 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 
Do.    5  %  Deb.  Stock    . . 
Roy.  Eleo.  Co.,  Montreal,  4i  %  I  i 

1st  Mort.  Deb.  ) 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    4i  %  Per.  Deb 

Toronto  Power,  4^  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  )  I 
Ist  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref.      . .  I 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  / 


100 

$100 

$500 

Stock 
Do. 
Do. 

100 

$100 

$500 

Stock 

Do. 

100     '■ 

1 

100     ! 


6 

7 

6 

10 
6 
6 

44 
4 

5 

:| 

6 

Nil 
6 


6 

44 
44 

'6 

Hid 
6 


88  —  90 
192  -197 


9  —  41 

.     [248-258 
6       110  -115 

6     I  1014— I03.i 

44  j  101  — 1C3 

6+  I  133  —135 
108  —110 

loaA— luo* 
994-1014 

924-  944 

lois-ioej 


44 
-H 


I 


6  11 
8  11 


iia  8  10 


3  17 
6    4 

4  16 

4    7 


5    5  10 


6  12    8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


e^} 


Amazon  Telegraph 

Do.    6  %  Deb.  Red.     . . 
American  Telep.  &  Teleg.,  Cap 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  ■  Portuguese    Tel.,  5 

Mort.  Del 

Chili  Telephone     . . 

Commercial  Cable,  Stlg.  4%  Deb.  j 

'  Cuba  Telegraph i 

Do.    10  %  Pref.  . .  •    . .        . .  I 
Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Do.    44%  Debs 

Direct  United  States  Cable 
Direct   W.  India  Cable,  44  % ) 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension  . .        . .  ! 

Do.    4%  Deb 

East  and   S.   Africa  Tel.  4 

Mt.  Db.  Mauritius  Sul 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  , 

Do.    4  %  Cum.  Pref.    . . 
Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 
Stock 

$100 
.$1000 
Stock 

Do. 

Do. 

100 

6 
Stock 
10 
10 

5 

5 
60 
10 

100 

Stock 

Do. 

Do. 

10 

Stock 

96 

10 
10 
10 
25 

$100 
$100 
I     I 
1     I 


Nil 

4t 

6 

6 

8 

8+ 

4 

4 

Si 

8 

6 

6 

30/- 

80/- 

6 

6 

7 

4 

4 

6 

6f 

10 

10 

4 

•    4f 

10 

10 

tl 

44 

44 

44 

7 

84 
4 
7 
4 


13 
6 
4 

5 

la 


61 

.84 

4 

6+ 

4 


6i  !    6t 

6    i    6 

18        M 


5f 
6+ 
4 


7i-    7a 
97J-  995 
150  —152 
94  —  96 
66  —  68 

llPt-Uli 

26i—  25^ 

100  —102 

7J-    7.i 
86-88 

n~  Iti 

17  —  18 
3i-    3i 
8—84 

99  —101 
7^'-     7* 

99  —101 

128  —132 
HIS-  f'3.V 

100^—1024 
124-  18 
9:4- 1014 

99  —101 

104-  11 
12|-  13i 
8^-33 
664—  684 
82  —  85  xd 
72  —  75. \d 
4iJ-    4fi{ 
il-    4i 


-1-2 


^', 


6    0  6 

6    5  3 

4    3  4 

4  3  6 

5  7  10 

6  16  6 

4  18  0 


+  A 


—I 
-1 


4  13 

4 

4  10  11 

a  n 

7 

5  11 

1 

6    6 

8 

6  17 

8 

4    9 

1 

5  14 

3 

4  9  1 

5  fi  1 
4    3  7 

..    law  1 

-415    7  1 

..     i  3  18  lU 

. .     j  3  19  3 

-  J  I  6    9  1 

..     U  10  7 

..     I  6    9  1 

..     I  6  10  2 

. .     !  5  17  8 

6  6  8 


Monte  Video  Telephone,  Ord.  . . 

Do.    6%  Pref 

National  Telephone,  Pref, 

Do.    Def 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  44%  Gen.  Ends. 
Oriental  Telep.  and  Elec. 

Do.    6%Ciim.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  % ) 
Gua-.  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  4)  %  ) 
Deb.  Red. ) 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1   to   1,50(11 
guar,  by  Braz.  Sub.  Tel.  I 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Ends.  A 

Do.    44  %Fdg.  Bonds.. 


1 

1 

'  Stock 

;    Do. 

10 

'      10 

6 

100 

1 

1 

Stock 

Do. 

8 
Cert. 

Stock 

6 
6 
94 
100 

10 

10    i 
10    I 
100    : 
10 
Stock 
$1000 
tlOOO  j 


6 
6 
6 
6 
6 
6 
6 

44 
8 
6 
4 


6 
6 

44 

8 

6 

24 

4 

IJ 

6 

6 

6 

7 

4 

4 

44 


6 

6 

6t 

6+ 

6 

6 

6 

44 

6 
4 


I 


1  — 

9WS— 10a. 

1254—1274 

91—  10 

1021-103? 

la-   l| 

14-   li 

874—  894 

9S4— 1004 

lOi—  llj 
130  —133 

99  —101 

74-  73 
6|-  6S 
14-    li 

4         974—  994 

141;  44-  4g 
6  1(H—  lU 
6  9|-  10§ 

6  I  102  —104 

61  I    13i-  133 

4  I    99  —101 

4  '  10«>  — 10-t 

44  1  1C2  —105 


6+ 
6 

44 
8 
6 
24 


-14 


-i 


+  i 


5    6 

3 

6  10 

6 

6  17 

1 

4  14 

1 

6    0 

0 

6    0 

0 

4  15 

s 

4    6 

9 

4  11 

.•> 

4  16  lU 

«    9 

5 

8  19 

7 

3  10 

11 

4  10 

d 

4    9 

I 

6    R 

.! 

4    8 

II 

3  11 

0 

4    0    5 


5    6 
5    6 

4  16 

5  2 
3  19 

3  13 

4  5 


Unles4  othsrwise  stated,  all  shares  are  fully  paid. 


f  Interim  dividend. 


CovK'tlsit.i.cd    t>icx    xieact;    x>a,fCe. 
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SHARE    LIST    OF    ELECTRICAL    COMTANIES.-iOittinvsd.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref .  Ord 

Do.    6  %  Pref 

Do.    4§%Deb 

Brit.  Eleo.  Trac,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

Do.  7%Non.Cum.  Pr'f. 

Do.  B  %  Perp.  Deb.      . . 

Do.  4J  %  2nd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  A  South  London,  Ord, 

Do.    6%  Pref.,  1891     .. 

Do.         Do.         1896    .. 

Do.         Do.         1901     .. 

Do.         Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trains,  5  %  Pref. 

Do.    4%  Deb 


Stock 

or 
Share. 


1 

1 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
5 
100 
5 
100 
100 
100 
10 
100 


Dividends 
for 


1910. 

Nil 

6 


5 

44 

8 

4 

3 

4 

14 

6 

6 

6 

6 

4 

6 

Nil 
Nil 

§ 

4 
6 
4 

Nil 
4 


1911. 

Nil 
6 
44 


6 

44 

8 

4 

2 

4 

n 

6 
6 
5 
6 
4 
6 

3> 

44 

24 

4 

6 

4 


Closing 
Quotations 
March  19tb. 


i- 

k- 
80'- 
13  - 

8  - 
914- 
3-<  - 

96  - 
'0  - 
82  - 
a5  - 
77  - 

ion  - 

37  - 
107  - 
102  - 
101  - 
101  - 
101  - 

10?- 
■■f 

*- 

73  - 

n- 

75  - 
82  - 

97  - 

SS- 

754- 


:  f 

85 

-  15 

■  10 

-  934 

-  n 

■  99 

■  84 

■  84 
-  HI 

■  79 
■102 

•  3t 
■1(0 
■104 

103 
■103 
-103 

■  Hi 

■  H 

■  i 

■  78 

■  2J 

■  80 

■  84 

•  99 

•781 


Rise 

Present 

•f  or 

Yield 

Fall 

P.O. 

— 

£  s.  d. 

Nil 

6  13    4 

5    5  11 

-4 

•• 

-i 

■  • 

5    10 

6    7    2 

49 

3  11    6 

■n 

4  12    0 

417- 

-  2  10    8   ( 

8  18    6   ' 

43 

■13    4 

4  11    9 

4  16    2 

4  17    1 

4  17    1   ! 

3  17    8   ; 

6    2    2 

Nil 

5  ih   5 

4    6  11 

5    0    0 

5  19    1 

4    0  10 

6  *i  11 

NAMB. 


Metropolitan  Railway  Oonsol. . . 

Do.    Surplus  Lands    . . 

Do.    84%  Deb 

Do.    84  %  Pref 

Do.    34  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    3|%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref.   .. 

Do.    44  %  Deb.  . .        . .        . . 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
5 

100 


Dividends 
for 


I 


44 


Olosing 
Quotations 
March  19th. 


584—  SS 
68  —  70 
8-t  -  91 
85—87 
84  —  86 
363—  37i 

144  —146 
96  —  98 

100  —102 
89  —  91 
76  -  78 
s5        si 

r  d' 

99  —101 
1004—1024 

1  M       17 
.•42       S2 

32  ^ 

89  —  92 

7^  —  77  . 
2f-    3 
99  —101 

83  —  Ki 

at  H 

81  —  85 


Rise 
4  or 
Fall 


42 


H 


Present 

Yield 

P.O. 


£  B.  d. 

3  8  6 
8  18  7 
8  16  11 

4  0  6 
4    15 

Nil 
4    3    3 
4    18 
8  18    S 
4  18  11 

4  9  9 
6  18    6 

Nil 

5  10  a 
4  9  1 
4  17    7 


6  19    3 

4  17  10 

6  17    2 

5  4 


U 


4    9    1 

Nil 

Nil 

Q    5  11 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref.     . . 

Do,    2nd  Pref 

Do.    4%  Deb 

Do.    44  %  Deb 

Do.    5%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44  %  Deb 

B.  Columl  ia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb.      .. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Ele.c.  Rly.,  6  %  Bonds 
Ealgoorlie  Eleo.  Trams  . . 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 

5 

6 

6 

100 

4 

100 

44 

100 

6 

100 

5 

10 

6 

100 

44 

100 

6 

6 

8 

6 

6 

100 

44 

100 

8 

100 

6 

100 

6 

40 

44 

100 

44 

100 

44 

6 

6 

6 

6 

100 

1 

Nil 

6 

6 

100 

5 

100 

6 

$1000 

5 

1 

NU 

100 

6 

100 

5 

64 
54 

4 

44 
5 
6 
6 

44 
6 

8+ 

6 

44 

8+ 

6 

6 

44 

44 

44 

5 
44 

24+ 

6 

6 

5 

6 

5 

6t 


5A-     ^T% 

5    3    6 

m-  Ha 

5    3    6 

9h4-  95 

4    4    3 

102  -104 

+'  A 

4    6    7 

1034-1054 

4  14    9 

102  —105 

4  15    3 

lOJ-  Hi 

5    6    8 

98  —100 

4  10    0 

98  -100 

5    0    0 

Sj-    9 

4    8  11 

4g-    5i 

4  15    3 

100  -103 

4    7    5 

134  —139 

— i 

5  15    1 

118  -122 

4  18    4 

110  —113 

4  h 

4    8    6 

100  —103 

4    7    5 

103  -105 

41 

4    5    9 

102  —104  xd 

4    6    7 

^r% 

5    1    3 

4  16    5 

9<i  —102 

4    8    3 

8~     S 

6,"r-  ^^. 

4    6    0 

101-  103 

4  17    3 

93  -  98 

5    2    0 

100  —103 

4  17    1 

A-      A 

Nil 

91  -94 

5    6    6 

66  —  60 

10    0    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  Ist  Deb, . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord,    . . 

Do.    5  %  1st.  Deb 

Rangoon  El.  Tr.  4  Sup.,  Pref.  . . 

Do,    44%  Ist  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  Ist  Deb 

Singapore  Trams,  5  %  Deb, 
Southern  El,  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

6 

6 

.  1 

54 

6+ 

1 

6 

6 

100 

5 

5 

100 

6 

6 

100 

6 

5 

Siooo 

6 

5 

$100 

7 

7+ 

,  , 

5 

5 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

5 

6 

1 

24 

100 

5 

5 

6 

6 

6 

100 
$100 

§ 

44 
5+ 

6 

6 

100 

6 

6 

8100 

10 

lot 

8500 

5 

5 

100 

6 

6 

100 

6 

5 

5 

6 

7 

5 

6 

6 

100 

6 

5 

100 

44 

44 

S~     sS 

1  —    1 

1-1 

934-  97 

954-  974 

93  —  96 

994-1014 

119  —121 

42 

97  -  99 

:f 

1004-1024 

61-    % 

5-    54 
974—  994 

,  , 

,  , 

I1V-    li% 

101  —104 

5—54 

•  * 

98  —101 

., 

119J— 120J 

+  J 

102^-103  i 

99}- 100  J 

+  J 

1984-200ixd 

104  —106 

42 

81  —  84 

93  —  95 

,  , 

5}—    5a 

,  , 

5J-    61 

,  , 

100  —103 

113  —Its  xd 

6  0  0 
4  8b 

4  16  0 

5  2 
5  2 

5  4 

4  18 

6  15 

5  1  0 
5  17  1 

7  0  4 
7  0  4 

5  0  6 
1  18  1 
4  16  2 

6  9  1 
4  9  1 
4  3  2 
4  16  5 
4  19  9 
4  19  9 
4  14 
6  19 
6  5 
6  1 
6  U 
4  17  1 
4  5  !» 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do,    6%  Pref 

Babcock  &  Wilcox 

Do,    Pref 

B,I,  &  Helsby  Cables      . , 

Do,    Pref, 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do,    Deb 

Do,    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do,    Pref 

Brush,  Ord 

Do.    7%  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb 

astner-Eellner 

Do.    Deb... 
Crompton  &  Co 

Do.    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

24t 

1 

6 

6 

6 

10 

10+ 

6 

6 

6 

100 
100 

^ 

4 
44 

a 

Nil 

,  , 

100 

4 

4 

100 

6 

6 

1 

Nil 

,  , 

1 

Nil 

^  ^ 

a 

Nil 

,  , 

a 

Nil 

,  . 

100 
100 

44 
44 

11 

5 

15 

lot 

6 

5 

5 

100 

44 

44 

1 

17. 

20 

100 

4 

N^^ 

8 

Nl 

100 

6 

5 

8-     3 

ti 

et  7 

5|—    6| 

101  —103 
92  —  95 

4-     I 
60  —  62 

102  —105 
1/6-2/- 
6/-  -6/- 

54  —  59 

87  —  42 

9J—  10 

5-5* 

984— lOOj 

105  —109 

4-     i 

58  —  68 


7    2    2 

-  i 

3  15    7 

8  13  10 

6  17  11 

4  16    0 

4    7    5 

4  13    9 

Nil 

— 1 

6    7    0 

5  14    3 

Nil 

Nil 

Nil 

Nil 

7  10    6 

10  14    4 

+  4 

7  10    0 

4  15    3 

4    9    7 

+  f>i 

5    9  11 

4  10    7 

Nil 

7    7    1 

Dick,  Eerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £8  paid 

Do.    fully  paid   . . 

Do.    4  %  Deb 

Do.    5  %>  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord. 

Do.    Pref. 

Do.    Deb 

India-Bubber,  Q.  &  T.     . . 

Do.    Pref. 
Telegraph  Consttuction . . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

6 

100 
5 

nH 

44 

6 

NU 

100 

4 

4 

100 

6 

6 

a 

Nil 

24» 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

lot 

6 
100 

9 

4. 
4. 

10 

10 

10 

6 

5 

la 

20 

lot 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

97  —100 


.11= 


71  —  75 
77  —  80 
J-    1 

1|-    li 

7j— .8i 
94  —  96 

9-94 
87  —  92 
HJ—  124  xd 

5—6+ 
104  —106 

93—  10? 

9i-10j 
84  —  80  xd 
994—101* 

f-   li 

61  -  64 


-4 


6  3  1 
(99 
.4  10    0 

Nil 

Nil 
6    6    8 
6    6    0 


4  11 


4  17  7 
6  7  0 
4    9    0 

Nil 

Nil 
6    5    9 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividend. 


The  yields  are  calculated  in  most  cases  upon  the  dividends  paid  for  IBIO. 


Bank  rats  of  Discount  34  par  cent.,  February  8th,  1912. 
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ARTISTIC     STREET    LAMP    STANDARDS. 

[CONTKIiJUTED.] 

A  BY  no  means  unimportant  factor  in  the  fierce  inter-ciby 
rx)mp€tition  which  has  raged  between  various  towns  in  North 
America  during  recent  years  has  been  the  increasing  atten- 
tion paid  to  scientific  and  artistic  street  lighting — high 
illumination  and  attractive  standards  and  fittings  being  V)oth 
considered. 

In  the  strenuous  campaign  for  fresh  citizens,  as  in  tie 
competition  between  different  quarters  of  one  town,  it  has 
been  realised  that  brilliant  street  illumination  from  fixtures 
presenting  a  handsome  appearance  by  day  and  by  night  is 
one  of  the  easiest  means  whereby  a  town  or  a  street  may 
attract  more  attention  than  its  neighbours.  Once  the 
pioneering  difficulties  were  surmounted — and  these,  in  such 
a  matter,  probably  offer  less  obstruction  in  America  than  in 
any  other  country — progress  was  rapid.  Where  munici- 
palities could  not  or  cannot,  for  any  reason,  embark  on  a 

Fig.  2. 


therein  can  lay  no  adequate  excuse  for  many  of  the  hideous 
or  merely  unimaginative  patterns  adopted  in  the  average 
English  town.  In  view  of  the  vast  nomVjer  of  lamp  and 
trolley  poles  now  in  use  in  this  country,  and  bearing  in  mind 
the  great  effect,  for  good  or  evil,  which  these  exert  on  the 
apf^earance  of  a  town  or  street — and  f;ven  in  an  "  old  " 
country  the  relative  beauty  of  towns  has  appreciable  effect 
on  their  prosperity  and  development,  while  the  appearance  of 
shopping  quarters  is  of  uncontrovertible  importance — allow- 
ing for  all  these  considerations,  it  certainly  appears  that  in- 
sufficient attention  has  hitherto  been  paid  to  the  design  of 
street  lighting  and  trolley  poles  in  this  country. 

In  the  hof>e  that  wider  attention  will  V>e  called  to  the 
matter,  the  vvriter  ventures  to  illustrate  a  nnmWr  of  novel 
designs  which  are  striking  and  beautiful  without  being 
bizarre  or  excessively  costly.  Originality  in  English  designs 
has  been  very  largely  confined  to  variations  in  the  surface 
mouldings  of  the  pedestals  and  shafts  of  poles,  and  to  varia- 
tions in  the  scroll  work  which,  though  mainly  decorative,  is 
often  relied  upon  to  strengthen  considerably  the  main 
members.  These  improvements  are,  in  most  cases,  excellent, 
but  they  are  in  matters  of  detail  and,  at  a  short  distance, 
their  individuality  largely  disappears.  To  show  the  intrinsic 
merits  of  entirely  different  styles  of  construction,  to  illustrate 
the  general  appearance  of  the  poles  as  \'iewed  from  a  short 
distance,  and  to  omit  those  details  of  finish  which  can  easily 
be  varied  to  taste  without  appreciably  affecting  the  general 
appearance  of  the  structure,  the  poles  illustrated  herewith 
are  shown  for  the  most  part  in  simple  outline.  After  indi- 
cating their  general  construction,  their  technical  merits  from 
the  illuminating  standpoint  will  be  briefly  considered,  and. 
■  in  conclusion,  will  be  presented  typical  data  as  to  dimensions 
and  costs. 

Styles. — Standards  modelled  according  to  Corinthian 
designs  have  proved  enormously  popular  in  American  cities. 
The  great  strength  and  beauty  of  this  pattern  is  well  illus- 
trated by  fig.  1 — a  five-globe  standard  patented  by  the  Flour 
City  Iron  "Works.  By  simply  inverting  the  four  lower  lamp 
brackets,  as  shown  in  fig.  2,  considerable  change  is  effected 
in  the  general  appearance  of  the  standard,  and  the  latter 
becomes,  by  its  low-pendant  globes  and  concentrated  light 
distribution,  more  suitable  for  interior  illumination  than  the 
pattern  of  fig.  1,  which  is  specially  adapted  to  street  work. 
A  plainer  and  lighter,  but  equally  handsome,  design, 
enabling  the  same  lamp  arrangement  as  shown  in  fig.    1,  is 


Fig.  1. 


Fig.  3. 


sufficiently  ambitious  scheme  of  electric  street  lighting  there 
were  formed,  or  are  being  formed,  energetic  committees  of 
business  men,  all  more  or  less  interested  in  the  proposals  in 
hand,  and  all  prepared  to  go  to*  considerable  personal  ex- 
pense and  trouble  to  ensure  their  unqualified  success.  Such 
movements  naturally  receive  hearty  support  from  central 
station  engineers,  long-hour  street  lighting  forming  an 
admirable  evening  load. 

Contrast  these  conditions  and  methods  with  the  confirmed 
attitude  of  laissez  glisser,  or  the  spasmodic  "  ratepayers'  agita- 
tion "  (say,  for  six-flame  arcs  in  a  certain  street),  to  be  found 
in  the  majority  of  English  toAvns,  where  street  lighting 
matters  are  concerned,  and  it  is  not  surprising  to  find  that 
in  the  very  materials  employed  we  are  much  behind  denizens 
of  Canada  and  the  States. 

The  drawn-tungsten  filament  lamp  had  been  boomed, 
tested  and  discussed  for  months  in  America  before  it  com- 
menced to  attract  attention  on  this  side,  and,  in  the  manu- 
facturing and  stocking  of  innumerable  useful  types  of 
globes,  reflectors  and  lamp  fittings  in  general,  we  are  un- 
doubtedly behind  America,  though  fully  maintaining  our 
position  in  Europe. 

Confining  our  present  attention  mainly  to  the  artistic 
appearance  of  a  street  lighting  equipment,  we  find  that  one 
opalescent  globe  much  resembles  another  ;  the  globe  supports 
or  "  lantern  "  framework  lend  a  certain  character  to  the 
equipment  as  a  whole,  but  it  is  the  bracket  and  standard 
which  attaches  an  air  of  stability,  dignity  and  beauty  or  of 
ugliness,  insignificance  or  downright  meanness  to  the  entire 
installation.  Prime  cost  is,  of  course,  an  important  matter 
in  determining  the  selection  of  a  type  xff  lamp  standard,  but 


Fig.  4. 


Fig.  5. 


Fig.  6. 


provided  by  the  standard  illustrated  in  fig.  3.  Following 
the  same  general  design  but  employing  bolder  lines,  a  sq^uare 
shaft  and  inverted  lower  lamps,  we  arrive  at  the  style  shown 
in  fig.  4,  also  much  employed  in  America. 

Fig.  5  represents  a  less  rugged  pole,  otherwise  similar 
1^0  that  illustrated  in  fig.  4,  aind  one  w^liich  presents  a  most 
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handsome  apjx^arance  when  lightly  decorated  as  indicated 
(Cutter's  ptitent).  The  design  shown  in  fig.  6  sets  the 
lower  lamps  considerably  closer  together,  and,  while  increasing 
the  obstruction,  one  globe  with  another,  and  yielding  less 
widespread  illumination  than  most  of  the  preceding  standards 
is.  in  the  writer's  opinion,  of  much  less  striking  and  pleasing 
design.  However,  chacun  a  son  ffotif  .'—the  result  is  still 
charminjr. 

The  highly  ornamented,  massive  pillar  illustrated  in  fig.  7 
might,  at  first  sight  appear  ungainly,  but  this,  and  even 
heavier  patterns  have  proved  very   popular  in  high   class 


A  salient  feature  of  the  American  designs  illustrated  is 
their  "  clean  "  build  and  highly  artistic  appearance,  Avhether 
light  or  heavy,  bold  or  smooth.  Many  less  pleasing  designs 
are,  of  course,  in  extensive  use,  and  in  a  number  of  patterns 
we  find  an  objectionable  mixture  of  styles  and  over-orna- 
raentation  ;  it  has  naturally  been  the  writfr's  aim  to  call 
attention  to  those  forms  most  likely  to  find  favour  in  this 
country,  excluding  all  excessive  styles. 

Space  forbids  specific  mention  and  illustration  of  the  many 
combined  traction  and  lighting,  telegraph  and  lighting,  or 
power    transmission    and   lighting   standards  now   on    the 


Fig.  7. 


Fig.  8. 


Fig.  9. 


Fig.  10. 


Fig.  13. 


street  lighting,  and  especially  in  illuminating  entrances  and 
frontages  to  which  the  pole  design  and  finish  is  suited.  (The 
particular  standard  illustrated  is  one  of  a  number  in  use 
round  the  Gotham  Hotel,  New  York). 

Where  only  one  lamp  per  standard  is  required,  the  design 
showTi  in  fig.  8  is  at  once  aesthetic  and  strong,  but,  by 
the  injudicious  addition  of  side  globes  (as  in  fig.  9),  the 
whole  effect  may  be  destroyed.  A  single  globe  standard  of 
rare  beauty  is  shown  in  fig.  10.  This  pole  is  of  great 
strength  in  those  parts  liable  to  mechanical  damage,  and,  as 
compared  with  the  type  shown  in  fig.  8,  it  possesses  the 
advantage  of  giving  better  illuminatiom  immediately  below 
the  lamp,  though,  on  the  other  hand,  there  will  now  be  a 
certain  shadow  cast  by  the  main  column. 

Turning  to  designs  more  nearly  resembling  those  in  use  in 
the  more  fortunate  of  English  towns,  fig.  11  shows  an  elegant 


FtG.   11. 


Fig.  12 


pole-head  equally  suitable  for  arc  lamps  or  metallic-filament 
lamp  clusters.  On  bolder  lines,  fig.  12  represents  a  good 
design  (Morris  Iron  Co.),  and  the  three-globe  standard 
shown  in  section  in  fig.  J  3  uses  steel  piping  and  sleeves,  and 
is  very  light  and  strong  wb'le  enabling  excellent  light  dis- 
tribution. The  design  is  decorated  and  strengthened  by 
scrolls  of  beaten  ironwork  in  the  angles  in  the  ordinaiy 
manner. 


American  market.  The  best  of  these  possess  those  artistic 
merits  admired  above,  in  addition  to  such  constructional 
features  as  convenient  bracket  attachments,  telescopic 
bracket  arms  (for  use  where  outstanding  lamps  are  to  be 
kept  collinear,  though  the  standard  columns  be  out  of  line), 
and  so  on.  An  exceptionally  elaborate  combined  arc  and 
incandescent  lamp  standard  has  recently  been  designed  by 
the  Buda-Pesth  General  Electric  Co.  for  use  in  the  streets  of 
that  city. 

Where  fire  alarms,  time  switches,  call  boxes,  and  so  on, 
have  to  be  attached  to  street  standards,  we  might  with 
advantage  imitate  the  practice  of  certain  American  manu- 
facturers in  opening  out  the  main  centre  column,  for  a 
suitable  distance,  into  a  rectangular  frame  within  which 
the  required  attachment  is  fixed  without  the  unsightly  and 
annoying  projections  otherwise  unavoidable. 

The  Flour  City  Co.,  already  noted,  have  co-operated  with 
the  Police  and  Fire  Departments  in  a  number  of  cities  by 
equipping  standards  at  various  street  crossing-?  with  "  night 
signals."  Red,  violet  or  blue  globes  of  the  same  external 
appearance  as  the  iron  "  acorns  "  on  the  Corinthian  pillars 
(figs.  1  and  2),  are  substituted  for  one  of  these  parts  on  poles 
at  the  signal  points,  and  incandescent  lamps,  for  flash- 
signalling  purposes  from  headquarters,  are  placed  within 
these  distinctive  globes. 

Illuminating  Value. — The  placing  of  individual  lamps  or 
clusters  in  three,  five  or  more  globes  per  standard,  completely 
avoids  the  heavy  shadow  which  would  otherwise  be  cast  by 
most  of  the  pillars  illustrated  above.  The  longer  the  bracket 
arms,  the  more  uniform  the  illumination  obtained,  and 
the  less  the  mutual  obstruction  between  glol>es.  The 
"  angle  of  obstruction  "  of  the  globe  supporting  caps  varies 
from  50°  to  80°  in  the  types  illustrated,  but  whatever 
shadow  is  cast  by  one  bracket  arm  and  globe  cap  is  rendered 
quite  unnoticeable  by  illumination  from  the  remaining 
globes.  The  large  opalescent  globes  usually  employed, 
naturally  result  in  a  certain  absorption  loss,  but  this  is  fully 
compensated  for  by  their  handsome  and  attractive  appearance 
by  day,  and  by  the  equally  beautiful  "  snowball  "  effect  at 
night.  Readers  of  the  American  electricsil  Press  will 
remember  a  number  of  photographs  showing  the  striking 
night  appearance  of  "  White  Ways "  illuminated  on  this 
'system. 
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Three  or  five  globe  standards  are  usually  placed  60 — 90  ft. 
apart  along  each  side  of  the  street,  and,  for  combined  beauty 
and  efficiency,  probably  provide  the  cheapest  street  illumination 
yet  evolved. 

Materials,  Dimensions,  <Scc. — Cast-iron  is  naturally  the 
usual  material  employed  in  the  manufacture  of  these 
standards,  but  cast-steel  or  steel  tubing  is  widely  used  where 
a  slender  design  is  desired,  or  where  weight  is  a  considera- 
tion. For  sijecialiy  high-class  work  and  for  standards  to  be 
used  in  shop  or  hotel  frontage  schemes,  bronze  is  sometimes 
employed,  but  it  may  be  doubted  whether  the  additional 
cost  is  justified  by  the  improved  appearance  attained. 

With  the  class  of  standard  illustrated  in  figs.  1 — 10  (usually 
carrying  1,  3,  or  5  globes),  14  in.  is  a  suitable  diameter  for 
the  top  globe,  and  12  in.  for  the  lower  globes,  if  any,  and 
whether  upright  or  inverted.  By  this  slight  difference  in 
diameters,  the  appearance  of  the  completed  standard  is 
greatly  improved.  The  angle  subtended  by  the  globe  cap 
at  the  centre  of  the  globe  is  usually  between  SO'"  and  60°, 
but  occasionally  rises  to  70°  or  90° ;  the  lower  range  should 
be  adhered  to  whenever  possible. 

At  the  ground  line,  the  standard  base  is  from  15  in.  to 
20  in.  in  diameter,  and  the  height  of  the  lower  globe  holder 
from  ground  level  ranges  from  10  to  12*5  ft.  (figs.  1 — 10), 
up  to  15—30  ft.  (figs.  11—13).  The  "  spread "  of  the 
bracket  arms,  from  the  centre  of  the  main  column  to  the 
centre  of  the  lamp  supports,  varies  from  1  ft.  to  2  ft.  in  the 
types  shown  in  figs.  1 — 10,  and  from  2*5  to  4*5  ft.  in  specially 
lofty  single  or  double-bracket  standards. 

The  weight  and  cost  of  the  various  styles  illustrated 
depend  essentially  on  the  column  diameter  and  on  the 
degree  of  ornamentation  employed.  Single-globe  standards, 
such  as  shown  in  fig.  4,  may  weigh  from  250  to  450  lb.  and 
cost  from  £2  15s.  to  £3  15s.  apiece,  while  five-globe 
standards  of  similar  style  may  weigh  from  320  to 
530  lb.,  and  cost  from  £3  lOs.  to  £4  10s.  apiece.  On  the 
other  hand,  these  figures  may  be  doubled,  or  made  yet 
greater,  by  the  adoption  of  heavier  columns  and  brackets,  and 
more  elaborate  ornamentation.  Standards  such  as  shown  in 
figs.  11  and  12  may  weigh  1,000—1,500  lb.  and  cost  £15— 
£20  each. 

It  need  hardly  be  mentioned  that  in  American,  as  in  home 
designs,  absurdly  large  structures  often  carry  a  ludicrously 
small  lighting  equipment.  Thus  a  certain  large  maker  pro- 
vides a  standard,  14  ft.  from  ground  to  bracket  (16  ft. 
overall),  1 5  in.  in  base  diameter,  and  with  a  5-ft.  bracket  to 
carry — a  single  incandescent  lamp  !  In  all  such  cases,  a 
simple  span-wire  with  a  self -levelling  hanging  lantern  had 
better  be  employed.  Span  arches  present  a  better  appear- 
ance, but  are  very  liable — as  in  the  case  of  the  Forth  Bridge 
.  — to  require  an  enormous  amount  of  metal  to  carry  their 
own  weight. 

An  apology  can  hardly  be  needed  for  these  notes.  The 
matter  with  which  they  deal  concerns  every  citizen,  and 
certainly  there  is  an  ample  field  in  this  country  for  the  applica- 
tion of  the  principles,  methods  and  apparatus  described. 
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CHANGES    IN    ACCUMULATOR 
ELECTRODES. 


By    C.    TOONE. 


One  of  the  most  familiar  phenomena  of  lead  accumulators  is 
the  growth  of  the  positive  and  the  shrinking  of  the  negative 
electrode,  and  it  is  a  very  common  belief  that  the  positive 
plate  expands  solely  during  charging  and  particularly  during 
over-charging.  This,  however,  occurs  only  during  the  fiist 
charging,  the  so-called  '*  forming,"  when  metallic  lead  or 
lead  oxide  is  converted  to  lead-peroxide  (the  highest  known 
oxide  of  lead)  a  change  which  is  accompanied  by  an  increase 
in  weight  and  volume.  On  discharge,  lead  sulphate  is 
formed  on  both  plates,  with  an  increase  in  weight  and 
volume  of  the  latter.  If  both  electrodes  were  initiallv  of  the 
same  paste,  say,  red  lead,  spread  on  precisely  similar  grids, 
they  would  initially  have  exactly  equal  porosities ;  but, 
during  formation,  the  positive  plate  would  become  denser 


by  the  absorption  of  oxygen  and  the  negative  plat«  would 
become  more  |X)rous,  by  the  liljeraiion  of  oxygen.  For  this 
reason,  all  changes  during  chnrge  and  di»charge  occur  more 
readily  and  with  less  loss  in  the  negative  than  in  ihe  positive 
plate.  For  some  time  past,  accumulator  manufacturers  have 
realised   the  importance  of  securing  maximum  porosity  in 
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their  plates  and  have  prepared  positives  and  negatives  by 
different  processes,  each  suited  to  the  working  conditions  to 
be  met  ;  the  positives  with  large  active  surfaces  and  the 
negatives  with  much  spongy  lead. 

Schoop,  in  his  work  "  Ein  Beitrag  zur  Kenntnis  der  Difi'u- 
sionvorgange  an  Akkumulatorenelektroden,"  has  described  a 
means  whereby  the  weight  changes  in  accumulator  plates  on 
charge  and  discharge  may  be  studied  directly  by  the  aid  of 
a  balance.  '^Theoretically,  3*85  gm.  of  spongy  lead  on  the 
negative  plate  is  converted  to  5*64  gm.  of  leadi sulphate  per 
ampere-hour,  and,  in  the  positive  plate,  4*44  gm.  of  lead 
peroxide  yields  5*64  gm.  of  lead  sulphate  ;  fig.  1,  shows  the 
increase  and  decrease  in  weight  of  a  spongy  lead  plate  on 
discharge  and  charge  respectively  (as  determined  by  Schoop's 
method).     During  discharge  the  weight  increases  practically 


FlO.  2. 

linearly  with  the  ampere-hours,  but,  during  charging,  the 
curve  shows  a  marked  deviation  due  to  the  collection  of 
hydrogen  bubbles  in  the  pores  of  the  spongy  lead. 

H.  Hobel,  writing  in  the  Eleklrotechniscber  Anzeiger, 
describes  an  adaptation  of  the  Poggendorf- Gauss  mirror 
method  to  the  direct  observation  of  the  working  changes  in 
volume  of  accumulator  plates  by  determinmg  their  change 
in  height.  The  spongy  plate  ^  (fig.  3)  consisted  of  a  pasted 
block  84  mm.  high,  60  mm.  wide  and  8  mm.  thick  ;  the 
hard  lead  rim  was  removed  from  one  side  and  the  top  edge 
to  permit  free  expansion  of  the  spongy  material.  The  elec- 
trode was  fixed  to  the  base  of  the  containing  vessel  g  by 
sealing  wax,  and  its  upper  edge  was  provided  with  the  glass 
cone  k  bearing  on  the  block  attached  to  the  back  of  the 
mirror  s  (fig.  2).  The  lower  edge  of  the  actual  mirror 
block  s,  being  chamfered  and  resting  on  the  edge  of  the 
containing  vessel,  acts  as  the  fulcrum  about  which  the  rise 
and  fall  of  k  tilts  the  moving  system. 

The  spongy  plate  stands  between  two  lead  slieets  (not 
shown),  which  act  as  positive  electrodes,  but  on  which  no 
measurements  are  required.  The  complete  cell  stands  on  a 
rigid  masonry  oolumii,  and  a  cathetometer  s  is  mounted  on  a 
neighbonring  rigid  foundation  :  the  arm  of  action  of  the 
cone  A;  being  very  small,  and  the  distance  from  s  to  s  being 
2  or  3  metres,  there  is  no  difficulty  in  securing  a  magnifica- 
tion of  1,000,'  t.e;,  in  accurately  observing  1  mm.  displace- 
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ment  of  «  in  the  telescope — corresponding  to  -ii-jVtt  "i™* 
movement  of  k.  In  fig.  4  the  scale  displacements  are  taken 
as  directly  proportional  to  the  plate  movement,  and  from 
the  conditions  of  the  measurement,  it  will  be  seen  that  the 
error  in  the  assumption  is  small. 

Referring  to  fig.  4,  curve  a  shows  the  increase  in  elec- 
trode height  during  a  discharge  at  1"18  amps,  for  7*5  hours. 
The  scale  deflection  at  the  end  of  this  period  (11*0  mm.) 
increased  to  12  mm.  during  a  rest  period  of  15'5  hours 


TRADE    STATISTICS    OP    BRITISH     INDIA. 


Fig.  3. 


(dotted  curve).  After  this,  a  further  discharge  period  of 
one  hour  at  1"18  amperes  increased  the  scale  deflection  to 
15  mm.  During  charging  (curve  h  and  lower  time  scale), 
for  9"2r)  hours  at  ri8  amperes,  the  decrease  in  height 
followed  the  solid  curve  h,  while,  during  the  dotted  rest- 
period,  the  total  decrease  attained  22  mm.  below  the  starting 
zero-line.  It  is  clear  that  during  the  discharging  and 
chaiging  cycle,  the  negative  plate  has  undergone  a  permanent 
change  (a  shrinkage),  otherwise  the  curve  h  would  close  on 
the  beginning  of  a,  and,  charge  and  discharge  being  followed 
by  no  structural  alteration — within  the  limits  of  elasticity — 
the  plate  would  be  of  practically  constant  capacity  for  a 
very  long  time  in  service.  Unfortunately,  in  pasted  plates 
of  the  above  description,  the  shrinkage  cannot  be  prevented. 
The  above  method  aifords  a  very  rapid  and  sufficiently 
accurate    examination    of  the  shrinkage   characteristics  of 
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any  new  pasting  mixture  and  is,  of  course,  at  once  applicable 
to  any  type  of  plate,  positive  or  negative.  The  apparently 
paradoxical  rise  of  the  curve  h  over  a  during  the  first  hours 
of  the  charge  is  due  to  the  rising  temperature  of  the  cell, 
and  such  secondary  action  can  easily  be  avoided  by  main- 
taining the  test-cell  at  constant  temperature. 

The  mirror  method  is  applicable  to  the  comparison  of 
pasting  and  "  forming "  methods,  and  appears  to  be  quite 
suitable  for  the  rapid  testing  of  new  types  of  accumulators. 
The  present  tests  applied  to  the  latter  are  both  tedious  and 
costly  and,  if  carried  out  at  exceptionally  high  currents,  in 
order  to  save  time,  the  results  obtained  canrot  safely  be 
taken  as  indicative  of  the  actual  service  performance  of  the 
cells  ;  but  according  as  the  volume  changes  of  the  electrodes 
of  a  cell,  determined  as  above,  show  a  tendency,  during 
several  successive  charges  and  discharges,  to  become  con- 
stant or  continue  varying,  the  degree  to  which  the  capacity 
of  the  cell  may  be  expected  to  decay  in  service  can  be 
accurately  prophesied. 


The  following  figures,  showing  the  imports  of  eleotrical  and  similar 
materials  into  India  during  the  year  ended  March  Slst,  1911,  are 
taken  from  the  recently  issued  official  trade  statistics  ;  the  details 
for  the  year  ended  March  31st,  1910,  are  added  for  purposes  of 
comparison,  and  notes  of  any  increases  or  decreases  are  given  : — 


Lnmpware. — 

From  Great  Britain 
„      Germany   ... 
„      Austria 
,,      United  States 
,,      Other  countries 


15  rupees  =  £1. 
1909-10. 

Kapees, 

9.10.000 
...       .5.84.000 

5.34.000 
...  5.79.000 
...       1.70.000 


1910-11. 

Rupees. 

10.49.000 
8.80.000 
6.59.000 
5.60.000 
2.55.000 


Increase  or 
decrease. 
Rupees. 


+ 


1.39.000 

2.96.000 

1.25.000 

19.000 

85.000 


Total 

..     27.77.000 

34.03.000 

-t- 

6.26.000 

Other  fuirdware,  except  enavielled  ware. — 

From  Great  Britain 

...1.26.61.000 

1.31.69.000 

+ 

6.08000 

t) 

Germany  ... 

...     23.74.000 

30.81.000 

+ 

7.07.000 

Belgium    ... 

...       8.99.000 

14.85.000 

+ 

6.86.000 

M 

Austria 

...       2.79.000 

3.94.000 

-r 

1.15.000 

)) 

United  States 

...       7.85.000 

10.42.000 

+ 

2.57.000 

)1 

Other  countries 
Total 

6.82.000 

10.74.000 

+ 

^-2 

3.92.000 

...  1.76.80.000 

2.02.45.000 

5.65.000 

J}rasit, 

lorought. — 

From  Great  Britain 

...       5.41.000 

5.80.000 

+ 

39.000 

M 

Germany   ... 

49.000 

66.000 

+ 

17.000 

M 

Austria 

48.000 

1.01.000 

+ 

53.000 

U 

Other  countries 
Total 

...       2.95.000 

3.02.000 

+ 
+ 

7.000 

...       9.33.000 

10.49.000 

1.16.000 

Copper 

and  copper  ware.— 

- 

From  Great  Britain 

...  1.49.82.000 

2.07.90.000 

-f  58.08.000 

)) 

Germany   ... 

...     59.82.000 

75.57.000 

+  15.75.000 

II 

Belgium    ... 

...     19.78.000 

35.65.000 

+  16.87.000 

II 

Italy 

...       3.64.000 

4.59.000 

+ 

95.000 

11 

Austria 

...       1.77.000 

2.82.000 

+ 

1.05.000 

fi 

Japan 

...     28.40.000 

42.83.000 

+  14.43.000 

i> 

Other  countries 
Total 

...       1.12.000 

1.60.000 

+ 
+  1.( 

48.000 

...  2.64.35.000 

3.70.96.000 

)6.61.000 

Iro7i  wire. — 

From  Great  Britain 

95.000 

1.41.0C0 

+ 

46.000 

)i 

Germany  ... 

13.000 

7.000 

— 

6.000 

11 

Belgium     ... 

...       3.12.000 

4.94.000 

+ 

1.82.000 

11 

Other  countries 
Total 

...       1.52.000 

2.06.000 

+ 
+ 

54.000 

...       5.72.000 

8.48.000 

2.76.000 

Steel  plates  and  sheets. — 

From  Great  Britain 

...     76.71.000 

93.85.000 

+  17.14.000 

11 

Germany   ... 

...     18.18.000 

11.30.000 

— 

6.88.000 

Belgium    ... 

...     25.28.000 

23.93.000 

— 

1.35.000 

11 

Other  countries 
Total 

57.000 

55.000 

+ 

2.000 

...  1.20.74.000 

1.29.63.000 

8.89.000 

Steam 

engines  (except  locomotives). — 

From  Great  Britain 

...     73.45.000 

69.66.000 

— 

3.79.000 

Belgium    ... 

36.000 

2.21.000 

+ 

1.85.000 

United  States 

1.75.000 

2.28.000 

+ 

53.000 

11 

Other  countries 
Total 

...       1.15.000 

1.57.000 

+ 

42.000 

...     76.71.000 

75.72.000 

99,000 

Electrical  machinery. — 

From  Great  Britain 

...     26.57.000 

26.64.000 

+ 

7.000 

11 

Germany   . . . 

27.000 

3.24.000 

+ 

2.97.000 

Belgium    ... 

49.000 

5.11.000 

+ 

4.62.000 

Italy 

...       1.99.000 

1.82.000 

— 

17.000 

United  States 

...       2.28.000 

2.34.000 

a. 

6.000 

11 

Other  countries 
Total 

15.000 

44.000 

+ 
+ 

29.000 

...     31.75.000 

39.59.000 

7.84.000 

Mi  »iH(i 

1  machinery. — 

From  Great  Britain 

...       4.81.000 

7.20.000 

+ 

2.39.000 

II 

Germany  ... 

— 

3.000 

+ 

3.000 

United  States 

2.19.000 

6.42.000 

+ 

4.23.000 

11 

Other  countries 
Total 

37.000 

18.000 

+ 

19.000 

...       7.37.000 

13.83.000 

6.46.000 

JJachinery,  otiier  (.except 

textile 

and  agricultural). — 

From  Great  Britain 

...  1.51.00.000 

1.39.83.000 

— 

11.17.000 

M 

Germany  . . . 

...       4.87.000 

8.78.000 

+ 

3.91.000 

Belgium     ... 

...       2.29.000 

7.36.000 

+ 

5.07.000 

United  States 

...       8.69.000 

14.71.000 

+ 

6.02.000 

J) 

Other  countries 

...       2.30.000 

2.17.000 

— 

13.000 

Total 


1.69.16.000      1.72.86.000        +  370.000 
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Railway  carriages..  Sec. — 

1909.10. 

Rupeei. 

1910.11. 

Rupees. 

IncreaHe  or 
decrease. 
Rupees. 

From  Great  Britain 

„      Bel(^ium    

„      Other  countries   .. 

.  2.2H.4 6.000 
94.000 
44.000 

1.45.38.000 

4.52.O0O 

46.000 

—83.08.000 
+    3.58.000 
+        2.000 

Total 

2.29.84.000 

1 .50.36.000 

—79.48.000 

Lttcomotirex  and  tenders,  and  partf  thereof. — 

From  Great  Britain 

,,      Germany 

„      Other  countries    ... 

.     87.06.000 
13.000 
62.000 

73.52.000  ■ 
48.000 

—13.54.000 
+      35.000 
—      62,000 

Total 

87.81.000 

74.00.000 

—13.81.000 

Ba'dx  and Ji)thj)lateii. — 

0 

From  Great  Britain 
,,      Belgium    ... 
„      Other  countries    ... 

88.86.000 
2.68.000 
3.93  000 

72.61.000 
1.38.000 

—16.25.000 

—  1.30.000 

—  3.93.000 

Total 

95.47.000 

73.99.000 

—21.48.000 

Gluis  lampware. — 

^       From  Great  Britain 

„      Germany 

,,      Austria      

,,      Other  countries    ... 

1.38.000 
3.25.000 
2.75.000 
1.34.000 

8.72.000 

1.33.000 

4.49.000 
4.10.000 
2.32.000 

—        5.000 
+    1.24.000 
+    1.35.000 
+      98.000 

Total 

12.24.000 

+   3..52.000 

Electrical  instrvmentf,  appai 

'at^ls,  S)'C. — 

From  Great  Britain 

„      Germany 

„      Belgium 

„      Austria      

„      United  States 

„      Other  countries   ... 

39.40.000 

1.80.000 

49.000 

10.000 

1.29.000 

39.000 

43.99.000 

3.74.000 

1.87.000 

76.000 

66.000 

49.000 

+   4.59.000 
+   1.94.000 
+    1.38.000 
+      66.000 
—      63.000 
+       10.000 

Total 

43.47.000 

51.51.000 

+   8.04.000 

Scientific,  ^c,  imtrvmeTitii. — 

From  Great  Britain 

„      Germany 

,,      Belgrium 

„      United  States 

„      Other  countries   ... 

12.15.000 
74.000 
32.000 
40.000 
50.000 

13.48.000 
74.000 
84.000 
38.000 
55.000 

+    1.33.000 

+      52.000 
—        2.000 
+         5.000 

Total 

14.11.000 

15.99.000 

+    1.88.000 

Telegraph  coii.itructton  viaten 

als. — 

From  Great  Britain 

1.20.000 

32.000 

—      88.000 

In  addition  to  the  foregoing^,  the  following-  were 
Government  stores  :  — 

imported  as 

1909-10. 

Rupees. 

1910-11. 

Rupees. 

Increase  or 
decrease. 
Rupees. 

Inxtrti merit. 1,  apparatus.  4'c.  ( 

e.fccp1  tnnsica 

l).- 

From  Great  Britain 

„      Germany 

„      United  States 

,,      Other  countries    ... 

1.5.47.000 

4.000 

72.000 

6.000 

13.80.000 
1.000 
1.000 
4.000 

—  1.67.000 

—  3.000 

—  71.000 

—  2.0O0 

■       Total 

16.29.000 

13.86.000 

—  2.43.000 

Machinery. — 

From  Great  Britain 

„      Germany 

„      United  States 

„      Other  countries   ... 

27.53.000 

2.000 

14.000 

4.000 

24.81.000 
6.000 
1.000 
1.000 

^-  2.72.000 
+        4.000 

—  13.000 

—  3.000 

Total 

27.73.000 

24.89.000 

—  2.84.000 

Iron  luire. — 

From  Great  Britain 

1.56:000 

3.54.000 

+    1.98.000 

Steel  plafe.t  arid  .<theets. — 

From  Great  Britain 
„      United  States 

667.000 
1.000 

6.35.000 

—  32.000 

—  1.000 

Total 

6.68.000 

6.35.000 

—      33.0C0 

Hallway  carriages. — 

From  Great  Britain 
„      Other  countries   ... 

96.77.000 
1 .56.000 

49.22.000 
69.000 

—  47.55.000 

—  87.000 

Total 

98.33.000 

49.91.000 

-48.42.000 

Locomotives. — 

From  Great  Britain 

87..56.000 

48.40.000 

—.39.16.000 

Rails  and  fishplates. — 

From  Great  Britain 
„      Belgium 

59.83.000 

67.68.000 
11.000 

-H   7,85.000 
+      11.000 

Total 

59.83.000 

67.79.000 

+    7.96.000 

1909-10. 

Rapeoe, 
Tele^rapli  nonxt ructton  materials. — 


From  Great  Britain 
Belgium    ... 
United  States 
f>ther  countriefl 

Total 


6.28.rjOO 

3.00<J 

13.000 

9.000 


1910-11. 

Rupe«3. 
10.56,000 

4.000 


Increa«e  or 
decrease. 
Rupees. 


1.28.000 

3.000 

13.000 

5.000 


9.53.000         10.60.0.X> 


1.07.000 


PROCEEDINQS    OP    INSTITUTIONS. 


Peat  as  Engine  Fnel. 

By  T.  TOMLINSOX,  B.A.I.,  M.I.E.E.,  M.I.CE.I. 

iAhstruit  of  paper  read  hefore  the  Institctton  of  Elkcthicai. 
Engineers  at  Dullin,  March  lith,  1912). 

This  paper  is  a  continuation  of  two  previous  papers  in  which  the 
author  has  dealt  with  the  subject  of  peat. 

In  1907  two  things  were  doubtful  :  (1)  Could  peat  in  Ireland  l>e 
used  on  a  practical  scale  for  the  production  of  power  .'  (2)  Could 
peat  be  got  in  Ireland  at  a  price  allowing  of  its  use  for  power 
production  with  electrical  distribution  commercially  on  a  very 
large  scale .' 

At  this  date  the  first  has  been  decisively  settled  in  the  affirmative 
by  power  undertakings  on  a  large  scale— as  we  shall  see  later  ;  the 
second  is  not  settled,  nor  is  it  likely  to  be  settled  till  a  determined 
effort  is  made  to  do  so. 

The  present  state  of  the  problem  may  be  concisely  stated  thns  . — 
The  problem  is  solved  as  to  the  economical  generation  of  power 
from  peat,  it  is  not  solved  as  to  the  gettinq^  of  peat  in  Ireland  con- 
tinuously in  large  quantities  and  at  such  a  definite  known  and  low 
price  as  to  make  the  success  of  a  large  enterprise  certain. 

It  will,  doubtless,  be  news  to  most  that  there  is  one  instance  of 
complete  success  on  an  enormously  large  scale,  depending  on  no 
elaborate  machinery  and  on  no  fancy  patents,  but  simply  upon  sane 
engineering  continuously  and  purposefully  applied,  much  as  the 
author  pleaded  for  in  his  paper  before  the  Institution  of  Civil 
Engineers  of  Ireland. 

The  author  came  upon  the  record  of  the  success  in  an  old  book, 
and  as  the  facts  are  unknown  to  most  people,  the  author  proposes 
to  give  a  summary  with  a  running  commentary  : — 

The  author,  Mr.  M'Meadows,  had  partly  originated,  and  had  been 
a  member  of  a  then  recent  Irish  Peat  Fu'el  Commission  which  had 
carried  out  certain  investigations  upon  the  Continent,  and  in  this 
pamphlet  he  gives  his  own  conclusions. 

Evidently  the  main  work  of  the  Commission  was  the  examina- 
tion of  the  claims  of  certain  then  new  methods  of  machine  treating 
peat  for  the  production  of  dense  peat  fuel. 

The  author  goes  on  to  demonstrate  (1)  that  only  the  top  layera 
of  the  deep  Irish  bogs  require  machine  treatment ;  (.2)  that  machine- 
made  peat  costs  more  than  hand-cut  peat  ;  (3)  that  the  Dutch  had, 
by  hand  labour,  transformed  whole  provinces  from  barren  bogland 
into  valuable  agricultural  land  teeming  with  plenty,  and  this  at 
a  time  when  English  and  German  coal  was  cheaper  in  Amsterdam 
and  Rotterdam  than  in  Dublin,  Cork,  or  Limerick. 

His  general  conclusion  is  best  given  in  his  own  words  : — "It  is 
most  wise  and  proper  to  mature  the  best  mechanical  arrangements 
for  making  dense  turf  out  of  fibrous  peat ;  but,  at  the  same  time, 
most  unwise  and  improper  to  neglect  the  utilisation  of  the  large 
resources,  in  the  shape  of  comparatively  unfibrous  peat,  that  are 
open  to  us  at  once,  and  which,  instead  cf  steam  engines  and  mace- 
rating mills,  require  only  the  strong  arms  and  tough-hacdltd 
slanes  of  good  Irish  turf  cutters,  for  yielding  supplies  of  excellent 
fuel." 

The  fact  that  only  a  small  proportion  of  a  deep  Irish  bog  needs 
any  treatment  other  than  drainage  to  make  excellent  fuel  has  been 
and  is  still  too  often  overlooked.  Our  author  id  emphatic  on  this 
point: — "In  almost  all  our  bogs  we  have  facilities  for  drainage, 
which  are  entirely  wanting  in  those  peat  districts  of  Holland,  in 
which  the  peat  has  to  be  dredged  up  from  under  water.  To  subject 
such  black  peat  as  is  capable  of  being  drained  in  Irish  bogs,  to  any 
mixing  or  tearing  process,  would  be  simply  a  waste  oi  time  and 
money." 

The  fact  that  hand-getting  is  cheaper  than  machine-getting  is 
as  true  now  as  it  was  36  years  ago.  All  the  supposed  improve- 
ments in  peat- getting  have  not  altered  this  fact.  The  very  figures 
which  the  author  gave  in  1873 — 6s.  for  hand-getting  and  83.  to  9s, 
for  machine-getting  per  anhydrous  ton — are  those  deduced  by  me 
from  the  figures  given  by  Mr.  Nystrom's  Report  to  the  Canadian 
Government  in  1908.  If  these  two  facts  had  been  borne  in  mind, 
most  of  the  failures,  which  hare  brought  projects  of  peat  utilisa- 
tion into  well-deserved  disrepute,  would  have  been  avoided. 

The  most  interesting  and  suggestive  part  of  the  pamphlet  is  that 
in  which  the  author — to  enforce  his  contention  as  to  the  feasibility 
of  a  hand-worked  peat  industry  with  reclamation — instances  its 
success  in  Holland  and  the  Netherlands. 

The  work  apparently  began  about  1628,  when  desolate,  marshy 
districts  were  disposed  of  in  lots  to  colonists  by  whom  the  wii  ning- 
of  the  peat  and  the  reclamation  of  the  land  was  begun.  In  spite 
of  obstacles  and  temporary  suspensions,  the  work  went  on,  in 
stolid  Dutch  fashion,  and  so  successfully  that,  jvbout  1700,  a  Dutch 
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colony  offered  to  colonise  the  Bog  of  Allen  and  to  turn  it  into  a 
meadow. 

The  working  of  the  ppat  fields  in  the  Netherlands,  rpgarded 
as  a  principal  of  industrial  and  agricultural  wt^alth,  has  created 
eutire  pn>viuces  ;  it  has  sullied,  and  ptill  supplies,  employment 
for  the  ntedy  classes,  and  it  has  transformed  hou-'elees  wHnderers 
into  owners  of  the  soil.  We  thus  see  what  the  Netherlands  owe 
to  peat. 

Durin?  the  period  in  which  the  use  of  turf  so  largely  increased 
in  the  Netherlands,  the  price  of  coal  did  not  average  more  than 
I'fts.  per  ton  at  any  of  the  Dutch  ports. 

The  use  of  the  peat  for  power-production  on  the  bog  is  a  com- 
mercial possibility  now,  as  it  was  not  in  1873,  and  its  utilisation 
in  this  way  has  two  very  important  advantages  over  its  use  as  fuel 
off  the  bog  : — (1)  The  peat  so  used  need  not  have  the  water  reduced 
below  60  per  cent.  ;  (2)  the  recovery  of  sulphate  of  ammonia  in  the 
process  of  gasifying  the  peat  is  commercially  profitable  under 
favourable  conditions. 

The  importance  of  the  first  point  is  that  the  diflBculty  of  extract- 
ing water  from  j>eat  and  the  time  taken  to  do  it  increases  very 
rapidly  as  the  proportion  of  water  to  peat  decreases,  so  that  the 
possibility  of  using  it  with  so  high  a  percentage  of  water  decreases 
the  cost  of  production  and  makes  possible  continuity  of  supply  with- 
out expensive  storage  and  double  handling. 

The  importance  of  the  second  point  is  that,  under  favourable 
conditions,  the  cost  of  the  fuel  would  be  covered  by  the  value  of  the 
sulphate  of  ammonia. 

Very  favourable  conditions  would  be  a  demand  for  power  of 
2,000  H.P.  or  over,  worked  day  or  night,  a  high  percentage  of  nitrogen 
in  the  peat,  a  total  cost  of  peat  of  48.  or  less  per  anhydrous  ton,  with 
a  certainty  of  continuous  production. 

The  first  and  most  obvious  improvement  is  thorough  drainage  ;  the 
effect  of  this  upon  reducing  the  labour  cost  per  ton  of  anhydrous 
peat  is  shown  by  the  following  figures : — 

"  In  a  bog  newly  drained,  15  cb.  yards  contain  1  ton  of  anhydrous 
peat."  "  One  year  drained,  12  cb.  yards  contain  1  ton  of  anhydrous 
peat."  "Two  years  drained,  9  cb.  yards  contain  1  ton  of  anhydrous 
peat." 

Here  is  a  possible  saving  in  labour  of  getting  of  40  per  cent,  by 
drainage. 

The  cost  of  the  surface  drainage  is  very  high.  A  very  much 
cheaper  and  more  effective  method  of  realising  the  saving  in  labour 
due  to  drainage  before  cutting  would  be  thorough  bottom  drainage 
of  a  portion  of  the  bog  cut  off  from  the  main  bog,  with  local  surface 
drainage  of  the  cut-off  part. 

That  bog,  thoroughly  surface  and  bottom  drained,  will  con- 
tinually lose  water  at  first  by  drainage,  and  then  by  evaporation 
and  capillary  attraction,  is  obvious. 

Relying  on  drainage  and  evaporation,  with  protection  from  rain, 
I  believe  it  to  be  certainly  possible  (I)  to  improve  enormously  the 
existing  hand-cut  peat  industry  ;  (2)  to  provide  continuously  and 
at  low  cost,  fuel  for  industrial  purposes. 

A  very  simple  experiment,  and  a  very  cheap  one  if  made  on  a 
suitable  bog,  would  establish  the  facts  that  the  bulk  of  the  water 
can  be  got  rid  of,  slowly,  it  is  true,  but  inexpensively  ;  that  the 
best  peat,  now  unworked,  can  be  made  available  ;  and  that  the  land 
ultimately  reclaimed  is  much  more  valuable  for  agricultural  pur- 
poses than  the  undrained  cut-away  bog  as  left  under  the  present 
conditions  of  working. 

The  owner  of  a  large  bog  area — and  there  are  many  such — might 
consider  the  following  figures  : — Say  the  bog  has  an  area  of  1.000 
acres  and  an  average  depth  of  20  ft.  The  present  value  of  such  a 
bog  will  be  £2.000  to  £5,000  if  a  purchaser  can  be  found.  The 
actual  contents  of  the  bog  in  anhydrous  peat  is  about  2,400,000 
tons,  or,  allowing  one- fourth  to  be  left  as  soil  for  the  unclaimed 
area,  say  1,800,000  tons  (anhydrous),  available  as  fuel.  This  is 
certainly  worth  at  least  3d.  per  ton  royalty  for  electro-chemical 
power  purposes  if  it  can  be  shown  that  peat  with  50  per  cent,  water 
can  be  got  standing  on  the  bog  for  28.  per  anhydrous  ton.  This 
amounts  to  £22,500,  and  the  reclaimed  land  will  be  worth  at  least 
£10,000,  or  a  total  value  of  £32,500,  say  £30,000.  The  value  of 
the  peat  as  fuel  is  about  £180,000.  The  gross  value  of  the  sulphate 
of  ammonia  is  about  £6fi0,000,  the  net  value  about  £330,000.  The 
fuel  would  supply  2,000  H.P.  day  and  night  for  140  years. 

Let  me  give  a  quotation  from  Mr.  Nystrom's  Report  to  the 
Canadian  Government,  " Peat  and  Lignite,"  1908: — "In  Holland 
the  bogs  are  very  expensive.  A  bog,  6  to  7  ft.  deep,  sells  for  $486 
C£97)  per  acre. 

Remembering  that  in  Ireland  a  bog,  20  to  30  ft.  deep,  sells  for 
£2  to  £5  per  acre,  there  was  evidently  sound  commercial  sense  in 
that  offer  of  the  Dutch  to  colonise  the  Bog  of  Allen. 

The  essential  difference  between  the  Dutch  success  and  the  Irish 
failure  is  that  the  Dutch  cut  out  the  whole  bog  and  so  got  both  the 
fuel  value  and  the  reclaimed  land  value,  while  the  Irish  simply  cut 
off  the  top  peat  of  little  fuel  value  and  then  reclaimed  the  top 
surface  of  the  waterlogged  underlying  peat  of  great  fuel  and  little 
agricultural  value. 

The  peat  belt  of  Ireland — as  to  six-sevenths  of  the  total  area  of 
peat  deposit — lies  "  between  a  line  drawn  from  Wicklow  Head  to 
Galway  and  another  drawn  from  Howth  Head  to  Sligo."  The  area 
of  peat  land  is  one-seventh  of  that  of  Ireland,  equal  to  3,000,000 
acres,  or  4,600  sq.  miles.  There  is  no  part  of  Ireland  which  is 
beyond  reach  of  power  derived  from  this  area. 

It  is  not  necessary  to  insist  upon  the  vast  economic  difference  to 
Ireland  between  supplying  the  power,  light,  find  to  a  steadily 
increasing  extent  the  heat  required,  from  her  own  peat  resources, 
with  recovery  of  agricultural  land,  as  against  the  supply  of  these 
demands  by  means  of  imported  coal. 

Every  country  with  large  peat  areas  but  Ireland  has  a  special 
department  to  deal  with  its  utilisation  ;  here,  unfortunately,  the 
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matter  is  left  to  private  initiative,  and  capital  has  been  frightened 
away  by  failure  after  failure. 

In  face  of  an  honest  and  alert  public  department  such 
exploitations  of  the  credulity  of  the  investing  public  would  be 
impossible. 

It  may  be  worth  while,  before  leaving  this  part  of  the  paper, 
to  make  an  estimate  of  the  value  of  the  bogs.  These  cover  one- 
seventh  of  the  area  of  Ireland,  and  extend  over  4,600  sq.  miles,  or 
8,000,000  acres.  If  we  assume  them  to  be  on  the  average  of  the 
same  value  as  the  Dutch  bogs,  6  ft.  deep,  as  before  given,  namely, 
£100  per  acre,  we  have  a  total  value  of  £300,000,000. 

As  a  matter  of  fact,  I  estimate  the  gross  value  of  the  peat  and 
bog  products  and  reclaimed  land  as  £1,200,000,000. 

The  value  to  the  country  politically  of  the  solution  of  the 
problem  of  bog  utilisation,  in  the  increase  of  employment,  in  the 
increased  industry,  and,  above  all,  in  the  calling  of  the  city  slam- 
dwellers  back  to  countryside,  is  not  measurable  in  cash  terms. 

So  much  for  the  peat  winning  side  of  the  problem.  Now  as  to 
its  application  when  won.  Here  we  are  on  sure  ground.  (Then 
follows  a  report  of  a  test  of  peat  gas  plant  lately  put  down  at 
Portadown,  as  recently  published  in  the  Electrical  Review.) 

This  installation  proves,  on  the  facts  given,  that  peat  can  be  sub- 
stituted for  anthracite  at  32s.  6d.  per  ton  under  favourable  con- 
ditions as  to  proximity  to  the  bog,  good  weather,  and  small  demand, 
with  a  decided  saving. 

The  cost  of  peat,  6s.  per  ton,  with  20  per  cent,  moisture,  i.fi., 
7s.  6d.  per  ton  anhydrous  is  too  high  for  the  wide  scheme  of  utili- 
sation I  am  advocating  as  possible,  and  shows  that  this — the  most 
important  side  of  the  problem — has  been  quite  untouched  and  still 
lies  open  for  solution. 

The  Power  Gas  Corporation  claim  to  have  developed  a  means  of 
mechanically  drying  peat  from  80  per  cent,  moisture  to  50  percent, 
moisture,  independent  of  the  weather  conditions,  at  a  total  cost, 
including  excavating,  manufacturing,  drying  and  all  handling,  of 
about  3s.  per  anhydrous  ton. 

The  ideal  to  be  aimed  at,  in  my  opinion,  is  10,000  tons  of  peat 
(reckoned  on  its  anhydrous  contents)  standing  dried  in  situ  on  the 
bog,  10,000  tons  less  dry  but  drying,  and  the  certainty  of  this 
sifpply  being  available  year  after  year — coupled  with  such  im- 
provements in  the  producers  as  shall  allow  of  the  use  of  the  peat  in 
big  amorphous  lumps,  not  neatly-cut  sods,  so  that  the  peat  could  be 
rather  quarried  than  cut,  and  transported  direct  to  the  producers — 
with,  say,  1 ,000  tons  under  cover  for  emergencies. 

It  may  appear  that  this  is  a  rather  large  order.  As  a  matter  of 
tact,  based  on  the  recorded  price  per  cubic  yard  of  excavating  the 
narrow  intensive  drains  with  the  Dolberg  Dowbrowsky  cutter  (6d. 
per  cubic  yard)  the  labour  cost  of  the  drains  (18,000  cubic  yards) 
would  be  only  £450,  and  would  be  offset  by  the  value  of  the  1,350 
tons  of  anhydrous  peat  cut  in  the  process,  as  well  as  the  30,000  tons 
exposed  to  intensive  drainage  and  air  drying  in  situ. 

On  a  suitable  bog  I  estimate  that  the  first  30,000  tons  would  cost 
£2,000  to  £3,000,  and  it  would  be  about  five  years  before  the  first 
10,000  tons  were  available  in  situ — thereafter  an  increasing  annual 
supply  would  be  available  at  a  gradually  decreasing  cost  as  the  bog 
dried  out  and  electric  power  became  available.  I  should  expect  in 
the  long  run  to  get  the  peat  at  the  producers  at  2s.  per  anhydrous 
ton. 


Flashing-over  in  Commutator  Machines. 

By  W.  W.  Frith,  M.Sc. 

{Abstract  of  paper  read  before  the  Institution  op  Electbical 
Engineebs  at  Newcastle,  March  Wth,  1912.) 

By  the  term  flashing-over  is  meant  the  formation  of  an  arc  with 
explosive  violence  between  the  brushes  of  a  commutator  machine 
subjected  to  abnormal  conditions  of  load.  In  every  case  the  flash- 
over  appears  to  be  associated  with  high  current  density  in  the 
brushes  and  excessive  sparking.  The  arc  forms  a  low-resistance 
path  bet^en  the  brushes,  and  the  machine  is  virtually  short- 
circuited  as  long  as  the  arc  exists.  The  arc  is  carried  away  from 
the  commutator  surface  chiefly  by  the  magnetic  action  of  the  leak- 
age flux,  and  is  finally  broken  at  the  outer  portions  of  the  brush- 
gear. In  motor  or  converter  cases,  however,  the  circuit-breaker 
may  operate,  and  the  arc  is  then  extinguished  by  the  withdrawal 
of  the  power. 

Of  all  machines,  the  converter  is  most  subject  to  flashing-over, 
the  usual  cause  being  a  short-circuit  on  the  direct-current  side.  It 
also  occurs  frequently  in  motors  subjected  to  excessive  overloads  or  to 
accidental  breaking  of  the  field  circuit ;  it  seldom  occurs  in  gene- 
rators, probably  for  the  reason  that  armature  reaction  on  short- 
circuit  greatly  reduces  the  voltaere  across  the  segments. 

In  multipolar  machines  the  flash  sometimes  extends  around  the 
ciicumference  of  the  commutator,  but  as  a  rule  is  confined  to 
certain  pairs  of  brushes,  a  reason  for  which  is  suggested  later. 
Flashing-over  is  a  source  or  considerable  anxiety  to  engineers 
because  of  the  danger  to  attendants  and  the  damage  which  usually 
results  to  the  machine  itself.  A  brush-gear  is  generally  badly 
damaged,  and  often  the  machine  is  put  out  of  commission  for 
repair.  A  remarkable  feature  of  the  phenomenon  is  that  the  com- 
mutator is  seldom,  if  ever,  in  the  slightest  degree  injured,  in  spite 
of  the  fact  that  the  flash  starts  at  its  surface. 

A  valuable  clue  to  the  cause  of  flashing-over  is  afforded  by  a  fact 
previously  mentioned,  that  it  is  always  associated  with  heavy  initial 
sparking  at  the  brushes.  This  may  occur  at  any  load,  and  depends 
upon  the  setting  of  the  brushes  ;  a  machine  set  to  run  sparklessly 
at  full  load  will  probably  not  flash-over  at  full  load,  but  will  do 
so  on  light  load  if  a  short-circuit  develops  in  either  case. 

There  are  only  two  possible  reasons  for  an  arc  forming  between 
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the  brushes  ;  either  an  abnornal  riBe  of  volta(<e  or  a  decrease  of 
resistance  ;  the  former  is  very  unlikely  to  happen,  and  there  is  left 
only  the  second  alternative,  namely,  the  establishment  of  a  con- 
ductinff  path  between  tho  brushes.  The  path  may  consist  («)  of 
carbon  particles  liberated  from  the  brushes  by  excessive  sparkin(< 
or  ih)  of  a  serifis  of  local  arcs  across  the  seffments. 

It  is  likely  that  both  apencies  are  concerned — imperfect  commu- 
tation as  a  primary  cause  and  carbon  dust  as  a  secondary  one  ;  pro- 
bably the  function  of  the  dust  is  to  reduce  the  resistance  of  the 
arcs  over  the  mica  insulation.  That  carbon  dust  has  some  influ- 
ence in  producini?  flash-over  is  supported  by  observations  on  a 
7i-H.P.  4H0-volt  Westinghouse  motor  loaded  with  a  direct-coupled 


to  a  minimum.  The  only  drawoa'jk  lo  their  uoe  Li  that  they 
retain  the  carbon  dust,  and  after  a  time  b*^jome  dirty.  ThL*  resaita 
in  some  slif^ht  sparkinff  under  the  ■.vip*;ri4,  fjarticularly  if  set.  as  in 
this  experiment,  in  the  c^mtral  position  where  the  eeg^ments  are 
carrying  their  maximum  voltaj^e.  This  points  to  the  advanta);e 
of  using  thin  wipers  set  close  to  the  trailing  tips  of  the 
brushes,  and  arranging  them  so  that  they  may  be  easily  cleaned 
or  renewed. 

The  arrangement  now  n8e<l  is  to  make  the  brush  1k>x  double, 
the  second  compartment  carrying  the  wiper.  On  the  heaviest 
short-circuit,  sparking  is  confined  to  the  narrow  space  between  the 
brush  and  the  wiper. 


I 
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Fig.  I. 


100- volt  50-ampere  generator.  Flash-over  could  be  produced  when 
desired  by  short-circuiting  the  fully-loaded  generator  through  a 
40-ampere  fuse.  The  flash  was  always  present  at  the  upper  surface 
of  the  commutator  where  the  carbon  dust  is  held  on  by  gravity, 
but  none  was  observed  on  the  lower  surface,  where  the  carbon 
dust  can  fall  clear.  Further  evidence  is  that  when  the  commutator 
and  brushes  had  been  well  cleaned,  flashing-over  could  not  be  pro- 
duced until  the  machine  had  run  for  some  time  afterwards. 

Fig.  1  is  a  copy  of  a  photographic  record  of  current  and  voltage 
to  the  motor  at  the  time  of  flash-over,  from  which  it  is  quite  clear 
that  the  flash  is  not  started  by  a  voltage  rise,  and  is  therefore  due 
to  the  second  cause — viz.,  a  fall  of  resistance  across  the  surface  of 
the  commutator.  The  establishment  of  such  a  conducting  path 
between  terminals  across  which  a  voltage  of  480  is  maintained  is 
quite  sufficient  to  start  a  current  which  instantaneously  develops 
into  a  short-circuit.    The  arc  is  then  blown  out  by  the  leakage 


flux,  but  another  one  is  at  once  started  unless  the  short-circuit  has 
cleared  ;  a  succession  of  flashes  occurs  so  long  as  the  short-circuit 
lasts. 

In  the  voltage  record  of  fig.  1  there  are  large  fluctuations  below 
the  normal  voltage  terminated  by  a  falling  line  as  the  machine 
comes  to  rest,  the  main  fuse  of  the  motor  having  blown  during  the 
short-circuit. 

A  distinct  change  in  the  slope  of  the  current  curve  will  be 
noticed  at  A,  which  point  probably  represents  the  instant  of  flash- 
over  ;  it  is  of  importance  to  the  theory  of  progressive  short-circuit 
to  note  that  the  time  measured  on  the  oscillogram  from  the  bottom 
bend  up  to  A  closely  corresponds  with  that  required  for  a  segment 
to  move  from  one  brush  to  the  next. 

Until  the  fuse  blows,  the  arc  is  maintained  by  the  supply  mains, 
and  afterwards  by  the  energy  stored  in  the  revolving  armatures. 
The  maximum  current  recorded  on  fig.  1  is  li)  times  full-load  cur- 
rent, and  the  energy  absorbed  is  about  7,500  ft.-lb.  ;  the  total  time 
of  flash-over  measured  on  fig.  1  is  0'4  second.  The  ripples  in  both 
voltage  and  current  appear  to  be  due  to  the  varying  length  of  the 
arc  as  it  passes  over  the  irregularities  of  brush-gear  and  horns. 

The  real  solution  of  the  problem  of  flashing-over  is  in  the  design 
of  machines  with  good  commutation,  and  with  an  ample  allowance 
of  insulation  between  the  segments,  in  machines  which  are  subject 
to  the  trouble. 

A  most  effective  preventive  of  flashing-over  has  been  found  by 
the  author  in  the  use  of  asbestos- faced  wipers  placed  between  the 
brushes  and  extending  the  full  length  of  the  commutator.  With 
these  wipers  in  position  it  was  found  to  be  impossible  to  produce  a 
flash-over  under  the  most  extreme  conditions  of  load  and  sparking. 
On  short-circuiting  the  loaded  generator  a  shower  of  flashes 
starting  from  the  brush-tip,  travelled  over  the  surface  of  the  com- 
mutator to  the  wipers,  where  they  were  instantly  quenched.  Fig.  2 
is  an  oscillogram  taken  under  these  conditions,  from  which  it  will 
be  seen  that  the  maximum  current  reached  is  about  five  times  that 
at  full  load. 

A  further  advantage  in  the  use  of  the  wipers  is  that  the  surface 
of  the  commutator  is  kept  quite  clean  and  normal  sparking  reduced 
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Db.  W.  M.  Thornton  said  that  at  one  time  he  had  held  the  theory 
that  flas.  ing-over  was  due  to  a  rise  in  voltage,  but  Mr.  Firth  had 
clearly  .shown  that  the  true  cause  was  the  maintenance  of  a  true 
arc  between  the  segment?,  and  this  result  was  contributed  to  by  the 
disintegration  of  the  brushes  due  to  the  initial  sparking. 

Prof.  Robektso.n,  Bristol  (communicated;  did  not  think  that 
disintegration  of  the  brushes  wa.s  at  all  necessary  in  order  to  produce 
flashing-over,  as  the  small  arcs  drawn  out  between  the  segments  and 
the  brushes  were  sufficient  in  themselves. 

Mb.  G.  Stoney  said  that  fla-shing-over  was  liable  to  occur  in  a 
machine  in  which  the  voltage  per  segment  was  high  and  where  the 
pole-tips  were  of  the  wrong  design.  It  could  be  reduced  by  the  use 
of  compensating  windings  and  the  other  devices  which  were 
employed  to  improve  the  sparking  constants.  The  use  of  thicker 
mica  between  the  segments  had  also  a  beneficial  effect.  He  had 
found  that  turbine  machines  fitted  with  carbon  brushes  were  less 
liable  to  give  trouble,  as  were  also  two-pole  machines  as  compared 
with  four-pole  ones.  Wipers  had  been  tried  10  or  12  years  ago  and 
abandoned,  and  he  did  not  think  that  they  were  practicable  in  com- 
mercial work. 

Mb.  W.  Baxteb  agreed  that  the  leakage  flux  had  a  good  deal  to 
do  with  carrying  the  arc  away  from  the  commutator,  and  also  in 
finally  extinguishing  it  altogether.  He  thought  that  the  fact 
that  generators  were  generally  de&lgned  with  better  sparking 
constants  than  were  motors  was  the  true  explanation  of  the  lesser 
liability  of  the  former  to  flashing-over.  He  could  not  agree  that 
any  one  pair  of  brushes  were  more  liable  to  go  over  than  any  other 
pair  ;  and  with  regard  to  the  suggestion  that  the  particles  were 
held  on  the  top  surface  by  gravity,  he  pointed  out  that  in  the 
machine  tested  the  centrifugal  force  was  193  times  the  force  of 
gravity,  so  that  the  difference  between  the  top  and  bottom  sides 
was  only  about  1  per  cent.  He  thought  that  the  best  plan  was  to 
design  machines  which  would  stand  100  per  cent,  overload  without 
sparking,  and  in  any  case  it  would  be  difficult  to  sell  machines 
fitted  with  wipers. 

Mb.  J.  SCHUIL  said  that  the  whole  question  resolved  itself  into 
one  of  obtaining  sparkless  commutation.  Some  Brown-Boveri 
machines  for  1,750  volts  D.c.  with  52  volts  between  segments  worked 
perfectly,  simply  because  perfect  commutation  was  provided  for. 
The  reason  why  a  commutating  pole  machine  cleared  itself  after  a 
flash-over  was  that  the  inter-poles  automatically  provided  a  stronger 
reversing  field  in  that  event. 

Mb.  Buegess  said  that  the  wipers  were  sure  to  give  trouble 
when  they  became  dirty,  and  he  could  hardly  imagine  these  on, 
say,  a  t)00-volt  traction  motor.  The  solution  did  not  lie  in  the  use 
of  wipers,  but  in  the  correct  design  of  the  machine  for  its  work. 
He  thought  that  it  should  be  possible  to  utilise  condensers  to  take 
up  any  spark  which  might  occur. 

Mb.  Firth,  in  reply,  did  not  think  that  the  centrifugal  force 
would  be  so  great  as  had  been  stated,  because  it  was  not  at  all 
certain  that  the  particles  weie  travelling-  at  the  same  speed  as  the 
commutator.  He  could  not  see  why  wipers  should  not  be  used 
commercially  ;  they  were  cheap,  easily  renewed,  and  did  not  add 
appreciably  to  the  cost  of  the  machine. 


The  Rimtgen  Society. 

The  meeting  of  the  Rontgen  Society  on  Jlarch  5th  was  held,  by 
special  invitation  of  Prof.  Silvanus  Thompson,  at  the  City  and 
Guilds  Technical  College,  Finsbury,  where  the  members  had  an 
opportunity  of  putting  to  a  personal  test  the  discovery  of  Prof. 
Thompson  that  an  alternating  magnetic  field  produces  certain 
physiological  effects,  chiefly  visual.  Prof.  Thompson  said  that  he 
was  induced  to  take  up  the  subject  on  reading  iu  Lord  Kelvins 
pape's  that  some  years  ago  Lord  Lindsay,  now  the  Earl  of  Crawford, 
had  constructed  a  large  electro-magnet  capable  of  producing  a 
powerful  magnetic  field,  but  that  on  placing  his  head  between  the 
poles  of  the  magnet  no  effect  whatever  was  observed.  Thereupon 
the  speaker  caused  to  be  manufactured  two  large  copper  t'oils,  each 
of  them  weighing  rather  more  than  a  hundredweight,  and  con- 
taining 10,000  magnetic  lines  per  square  centimetre.  It  was 
arranged  to  have  one  of  these  at  each  side  of  the  head  and  to  excite 
them  by  means  of  an  alternating  current  generated  on  the  spot. 
The  effect  was  to  produce  a  certain  flicker,  colourless,  or  of  a  slight 
bluish  tint — other  speakers  subsequently  described  it  as  golden 
yellow — not  well  defined  over  the  whole  region  of  \ision.  and 
rather  brighter  at  the  periphery  than  in  the  centre.  The  effect  was 
best  seen  in  the  dark,  but  the  flicker  persisted  in  the  ordinarily 
lighted  room,  and  seemed  to  superimpose  itself  over  the  visible 
objects.  The  effect  differed  in  intensity  according  to  the  direction  in 
which  the  head  was  placed  between  the  coils.  It  was  greater  if  the 
coils  were  at  the  temples  than  if  the  magnetic  influence  had  to  pass 
from  the  front  to  the  back  of  the  head.  The  only  other  effects 
produced  were  some  nausea  and  vertigo  after  a  long  continued 
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experience,  and,  in  some  cases,  a  slipht  taste  in  the  teeth.  It  was 
yx>ssible  that  the  nerves  of  hearing  were  stimulated  equally  with 
the  nerves  of  sight,  but  if  this  were  so  the  noise  in  the  g:enerating 
room  "  drowned  out "  any  such  subjective  effect.  Two  people 
among:  the  larg:e  number  who  had  made  the  experiment  were 
unable  to  i^ee  anything^  unusual.  In  a  ir.iiimr  of  the  work,  most 
of  it  negrative,  previously  done  upon  this  subject,  Prof.  Thompson 
referred  to  a  statement  by  Prof.  Birkeland  that  the  workmen 
engaged  in  the  nitrate  works  at  Notodden,  Norway,  were  able  to 
see  ligfhts  at  night  over  some  of  their  magnetic  machinery,  and 
also  to  some  similar  statements  of  psychologists  in  this  country. 
It  might  be  that  "sensitives'"  were  able  in  the  dark  to  see  flames 
standing  above  permanent  magnets,  but  he  pointed  out  that  so  far 
as  his  own  investigations  were  concerned,  the  effect  was  bound  up 
with  the  alternating  current,  and  nothing  unusual  was  observed 
at  all  with  the  continuous  steady  current.  In  a  verbal  com- 
munication to  the  Societe  de  Biologie,  of  Paris,  D'Arsonval  stated 
that  an  intense  magnetic  field — 110  volts,  30  amperes,  42  periods 
per  second — gave  rise  when  the  head  was  plunged  into  it  to 
"phosphenes"  or  appearances  of  light  in  the  eye.  In  Prof. 
Thompson's  opinion  the  effect  was  due  to  electric  currents  induced 
by  magnetism,  and  existed  in  proportion  to  the  degree  of  magnetism 
produced. 


PARLIAMENTARY. 


The  Electric  Driving  of  Boiling  Mills. 

A  SPECIAL  meeting  of  the  Newcastle  Local  Section  of  the 
Institution  of  Electrical  Engineers  was  held  at  Darlington 
on  February  26th.  The  works  of  the  Darlington  Forge  Co.  was 
visited,  as  was  also  the  Municipal  electricity  works,  where  the 
members  were  entertained  to  tea  by  the  Corporation. 

In  the  evening  the  paper  on  "  The  Electric  Driving  of  Rolling 
Mills.'*  by  Me.  C.  A.  Ablett,  was  read  by  Mr.  L.  Rothera,  in  the 
absence  of  the  author,  and  the  following  discussion  took  place  : — 

Mr.  G.  Stoney  said  that  their  unavoidable  time-lag  seemed  to 
be  the  drawback  of  all  automatic  regulators.  He  did  not  think 
that  three  or  four  mills  would  be  sufficient  to  equalise  the  load  on 
a  central  station,  as  on  a  tramway  system,  with  50  or  60  cars 
running,  variations  up  to  200  per  cent,  above  normal  were  observed. 

Dr.  W.  M.  Thornton  thought  that  the  moving  parts  of  auto- 
matic regulators  were  usually  made  too  heavy.  Even  if  they  were 
perfectly  balanced,  it  was  still  necessary  to  put  the  parts  into 
motion,  and  this  occupied  an  appreciable  time.  With  regard  to 
rope  losses,  he  thought  that  with  10  per  cent,  as  given  in  the  paper, 
it  would  be  difficult  to  keep  the  ropes  from  charring. 

Mr.  a.  H.  Marshall  regretted  that  everyday  figures  for  the  con- 
sumption in  units  per  ton  rolled  had  not  been  given  for  the  sake  of 
comparison  with  direct  driving  by  steam.  In  the  Middlesbrough 
district  there  were  seven  electrically-driven  mills  of  over  1,000  h.p., 
all  supplied  by  the  local  Electric  Supply  Co.,  with  2,750  volts 
40  cycles  three-phase  current,  and,  so  far  as  he  knew,  there  had  been 
only  one  instance  of  trouble  of  an  electrical  character,  and  even  that 
was  not  serious.  The  costs  given  in  the  paper  for  a  supply  under 
the  maximum-demand  system  were  rather  misleading,  as  instan- 
taneous peaks  were  not  recorded  by  the  demand  meters,  the  usual 
basis  being  a  half -hour  one. 

Mr.  J.  Ingham  did  not  agree  with  the  figures  given  in  the  paper 
for  rope  losses.  With  a  well-designed  drive,  the  loss  should  not 
exceed  2^ — 3  per  cent.  He  agreed  that  the  rope  loss  remained 
constant  for  wide  variations  of  the  power  transmitted,  and  conse- 
quently it  was  important  that  the  ropes  should  be  worked  at  or  near 
full  load.  His  own  practice  was  to  design  the  ropes  for  80  to  90 
per  cent,  of  the  normal  power  of  the  motor.  Taking  the  case  of  a 
500-h.p.  motor,  he  would  use  12  2-in.  ropes  running  at  3,200  ft.  per 
min.,  giving  a  loss  of  3^  per  cent,  at  full  load  and  5'3  per  cent,  at 
average  load.  The  life  of  the  ropes  would  be  about  two  years, 
working  120  hours  per  week.  Assuming  60-ft.  centres,  the  ropes 
would  cost  about  £10  each,  and  the  total  annual  cost  for  renewals 
would  be  £60.  Comparing  this  with  a  similar  drive  but  with 
16  ropes,  which  would  probably  last  three  yearo,  the  extra  cost 
was  only  £7  per  annum.  Against  this  there  would  be  an  increase 
in  efficiency  equal  to  9'6  h.p.,  which,  at  "Sd.  per  H.p.-hour.  would 
effect  a  saving  of  £75  per  annum,  thus  showing  a  net  saving  of 
£68  due  to  using  the  smaller  number  of  ropes. 

Mr.  Rothera  (in  reply)  said  that  he  thought  that  it  would  be 
false  economy  to  install  ropes  capable  of  transmitting  only  80  per 
cent,  of  the  normal  power  of  the  motor,  and  as  peaks  equal  to  twice 
the  normal  would  have  to  be  dealt  with  frequently,  he  did  not 
think  that  the  ropes  would  last  very  long.  The  efficiency  of  the 
Ilgner  system  varied  from  60  to  70  per  cent.,  but  the  increased 
output  more  than  compensated  for  this  somewhat  low  figure. 
When  they  saw  steam-driven  mills  with  as  many  as  10  sets  of  gear 
wheels,  it  was  obvious  that  an  enormous  amount  of  power  was 
being  wasted,  and  anything  which  would  eliminate  this  waste 
would  be  an  advantage. 


A  Dutch    Electrical   Exhibition. — The  Maatschappy 

van  Nyverheid,  or  Dutch  Industrial  Union,  intend  to  hold  an  Elec- 
trical Exhibition  from  June  3rd  to  23rd  next  in  the  rooms  of  the 
Zoological  Garden  at  the  Hague.  The  object  is  the  popularising  of 
electric  appliances  and  processes.  Engineer  .7.  C.  Boot,  Frederik 
Hendrik-laan  12,  The  Hague,  is  the  Secretary. — JSlek.  ii.  Ma.s- 
chiwnbau. 

*  For  abstract,  see  Electrical  Review,  February  9th,  1912. 


London  Electric  Railways  Bill. 

Last  week  a  Select  Committee,  under  the  chairmanship  of  Sir 
Luke  White,  considered  this  Bill,  which  proposes  to  authorise  the 
company  to  construct  a  railway  joining  up  with  the  present  author- 
ised extension  of  the  Baker  Street  and  Waterloo  line  to  Paddington 
on  to  Queen's  Park,  Willesden,  where  a  junction  will  be  made  with 
the  London  and  North- Western  Railway  line.  It  also  provides  for 
the  construction  of  a  moving  staircase  at  Oxford  Circus  Station  and 
subways  at  Southwark.  It  also  amalgamates  with  the  company 
the  Edgware  and  Hampstead  Railway  Co.,  which  has  powers  to 
construct  a  railway  from  Golder's  Green  to  Edgware.  The  Bill 
also  contained  powers  for  the  London  and  North-Western  Railway 
Co.  to  raise  £1,000,000  for  the  various  works  set  out  ;  for  the 
London  Electric  Railway  Co.  to  raise  £750,000  4  per  cent,  prefer- 
ence stock,  and  for  the  company  to  supply  electricity  to  the  North 
♦  London  Railway  Co.  and  to  the  Richmond  Electric  Supply  Co. 

Mr.  J.  D.  Fitzgerald,  K.C,  opened  the  case  for  the  promoters, 
and  said  the  principal  object  was  to  enable  a  new  line  to  be  made 
from  Paddington  to  Queen's  Park,  which  would  mean  running 
through  a  thickly  populated  district  not  at  present  provided  with 
direct  railway  communication  to  the  centre  of  London.  At  Queen's 
Park  the  new  line  would  form  a  junction  with  the  London  and 
North-Western  Railway's  line  to  Watford,  which  was  now  in 
course  of  being  electrified,  and  the  result  would  be  that  passengers 
would  be  able  to  travel  direct  from  Watford  to  the  Elephant  and 
Castle.  So  convinced  were  the  London  and  North-Western  Rail- 
way of  the  success  of  the  proposal,  that  they  were  willing  to 
advance  £1,000,000  for  the  construction  and  equipment  of  the  new 
line.  A  further  object  was  the  amalgamation  of  the  Edgware  and 
Hampstead  Railway  with  the  company.  This  company  obtained 
powers  in  1902  to  construct  a  line  from  Golder's  Green  to  Edgware, 
but  owing  to  the  promoters  being  unable  to  raise  the  necessary 
capital  it  had  not  been  constructed.  It  would,  however,  be  a 
valuable  extension  for  the  London  Electric  Railway  Co.,  and  they 
and  the  Underground  Co.  would  find  the  necessary  capital. 

Mr.  Stanley,  managing  director  of  the  company,  gave  formal 
evidence.  The  estimated  cost  of  constructing  and  equipping  the 
line  from  Paddington  to  Queen's  Park  was  £918,600. 

The  only  petitions  against  the  Bill  were  those  of  the  Westminster 
City  Council  and  the  London  County  Council,  and  as  the  objec- 
tions were  not  pressed  the  Committee  passed  the  preamble  of 
the  Bill. 


Brig:hton  Tramway  Proposals. 

On  Thursday,  February  14th,  a  Select  Committee  of  the  House  of 
Lords,  presided  over  by  Lord  Newton,  commenced  the  consideration 
of  the  group  of  Bills  being  promoted  for  tramway  powers  in 
Brighton  and  District.  The  first  Bill  taken  was  that  of  the 
Brighton  Corporation.  Mr.  H.  Lloyd,  K.C,  Mr.  G.  J.  Talbot,  and 
Mr.  Clode  appeared  for  the  Brighton  Corporation  ;  Mr.  Balfour 
Browne,  K.C,  Mr.  J.  W.  Fitzgerald,  K.C,  and  Mr.  Tyldesley  .Jones 
for  the  Hove  Corporation  ;  Mr.  Freeman,  K.C,  for  the  East  and 
West  Sussex  County  Councils ;  Mr.  C.  C.  Hutchinson  and  Mr. 
Lyndon  Macassey  for  the  British  Electric  Traction  Co.,  and  there 
were  several  local  authorities  and  gas  companies  also  represented. 

Mr.  H.  Lloyd,  K.C,  in  opening  the  case  for  the  Brighton 
Corporation,  said  the  proposal  was  to  install  a  trackless  trolley 
system  of  tramways  on  various  roads  within  the  borough,  and  also 
in  Hove  and  the  districts  of  Portslade,  Southwick,  and  Shoreham. 
The  Hove  Corporation  were  promoting  a  Bill  to  run  a  similar 
service  in  Hove,  Portslade,  Southwick,  and  Shorebam,  and  the 
British  Electric  Traction  Co.  proposed  to  resuscitate  the  tramway 
which  at  present  existed  in  Hove  and  in  the  districts  West  of 
Hove.  Practically  the  proposal  of  the  Brighton  Corporation  was 
to  install  a  through  east  and  west  route  from  the  eastern  boundary, 
through  Hove  to  the  districts  beyond.  The  Brighton 
Corporation  were  an  existing  tramway  authority,  but  so 
far  they  had  never  seen  fit  to  put  down  tramways  near 
the  sea  front  for  the  reason  that  they  considered  the  roads 
unsuitable,  although  there  could  be  little  doubt  that  such  a  service 
would  pro .  e  far  more  lucrative  than  the  existing  routes.  For  the 
past  few  years,  however,  the  Corporation  had  been  attracted  with 
the  idea  of  a  railless  system  along  this  route,  although  it  was  true 
that  now  there  was  a  derelict  tramway  along  part  of  the  proposed 
route,  and  also  a  service  of  motor-buses.  The  existing  tramways 
in  Hove  were  authorised  in  1888,  and  they  had  fallen  into  the 
hands  of  the  British  Electric  Traction  Co.  In  1903  the  company 
were  authorised  to  extend  the  line  to  Worthing,  but  nothing  had 
been  done  in  the  matter.  Then,  as  the  result  of  action  taken  by 
the  Hove  Corporation  to  deal  with  the  tramway,  the  company  in 
1910  brought  forward  a  Bill  to  extend  the  tramways  at  either  end, 
so  as  to  go  to  Worthing  and  Brighton,  but  owing  to  opposition  of 
all  the  three  Corporations  affected,  it  fell  through.  Last  year  the 
Brighton  and  Hove  Omnibus  Co.  promoted  a  Bill  for  trackless  tram- 
ways, but  all  the  power  they  got  was  to  install  a  system  from 
Brighton  to  Rottingdean.  The  Omnibus  Co  had  promoted  a  Bill 
this  year,  but  the  lirighton  Corporation  had  come  to  terms  with 
the  promot<>r8.  The  effect  of  the  provisional  agreement  was  that 
if  the  present  Bill  of  the  Brighton  Corporation  were  carried,  the 
Omnibus  Co.  would  transfer  to  the  Corporation  the  powers  they 
obtained  last  session  for  a  cash  payment.  With  regard  to  Hove,  if 
the  Hove  Corporation  really  wanted  a  trackless  trolley  system,  he 
would  undertake  to  construct  the  portion  of   the  system  within 
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Brighton,  and  leave  it  to  the  IIovc  Corporation  to  construct  the 
portion  within  Hove.  What  it  carne  to  wan,  that  if  it  wae  apreed  that 
such  a  syHtem  was  deflirable,  there  would  be  no  difficulty  about 
Bri^rhton  and  Hove  each  respectively  taking  their  powers  and  finally 
repulatinif  how  thepe  thinpH  should  be  constructed.  As  to  the 
opposition  of  the  Tramway  Co.,  he  contended  that  it  was  merely 
an  attempt  to  try  and  resuscitate  a  tramway  which  was  derelict, 
and  he  submitted  that  it  was  apainst  the  public  interests  that  this 
should  be  allowed.  He  understood  that  the  local  authorities  were 
desirous  of  better  facilities,  but  they  held  the  view  that  only  one 
system  should  be  allowed.  In  repard  to  the  Gas  Co.'s  opposition, 
he  would  not  trouble  the  Committee  with  the  clause  fjivingf  the 
Brif^hton  Corporation  power  to  supply  electricity  in  outside  districts 
by  consent,  and  would  say  at  once  that  all  Brighton  now  asked  for 
was  power  to  supply  the  electric  energy  required  for  running  the 
proposed  service  of  trolley  vehicles. 

Mr.  Alderman  Geere,  Deputy  Mayor  of  Brighton,  was  called, 
and  bore  out  counsel's  opening  statement.  A  deputation  from  the 
Corporation  had  visited  Leeds  and  Bradford  to  inspect  the  railless 
system  there.  The  Omnibus  Co.  had  both  petrol  and  electric 
'buses,  and  the  efifect  of  the  agreement  provisionally  entered  into 
was  that  the  Corporation  would  acquire  the  electric  'buses  and  the 
charging  stations  and  leave  the  company  with  the  petrol  'buses. 

Cross-examined  by  Mr.  Balkour  Browne,  Witness  admitted 
that  the  Corporation  last  year  opposed  the  Bill  of  the  Omnibus  Co., 
which  contained  practically  similar  proposals  to  those  in  the  present 
Bill  ;  but  their  reason  for  doing  it  was  because  the  Corporation  were 
the  tramway  authority.  He  admitted  that  they  had  received  a 
letter  from  the  Board  of  Trade,  pointing  out  that  some  of  the  roads 
were  too  narrow  for  the  proposed  system,  but  they  did  not  intend 
to  widen  them. 

Questioned  by  Mr.  Hutchinson,  Witness  said  the  intention  was 
to  do  away  with  the  present  tramways  owned  by  counsel's  clients, 
but  they  were  not  asking  for  that  power  in  the  present  Bill. 

Witness  was  examined  at  great  length  by  other  petitioners 
regarding  the  question  of  depreciation  of  property,  &c. 

Alderman  F.  T.  Wilson  (chairman  of  the  Brighton  Corporation 
Tramways  Committee)  also  gave  evidence,  and  pointed  out  that  at 
present  the  existing  tramways  were  handicapped  by  having  to  serve 
only  hilly  routes  ;  but  in  spite  of  this,  since  1 903-4  the  tramways 
had,  with  small  exceptions,  paid  their  way.  He  understood  that 
the  expense  of  running  the  trackless  system  would  be  less  than  that 
of  running  'buses.  He  saw  no  reason  to  object  to  the  overhead 
equipment,  because  the  route  to  be  served  was  chiefly  through 
commercial  streets. 

After  further  local  evidence  had  been  given, 

Mr.  J.  B.  Hamilton,  general  manager  of  the  Leeds  City  Tram- 
ways, gave  evidence,  and  said  he  considered  Brighton  a  suitable 
town  for  a  trackless  trolley  system.  There  was  no  reason  why  a 
trackless  trolley  vehicle  could  not  pass  with  absolute  safety 
wherever  a  motor-'bus  went,  because  it  would  be  about  6  in. 
narrower  than  the  'bus.  A  trolley  vehicle  would  also  be  a  ton  or 
.30  cwt.  lighter  than  an  electric  motor-'bus.  He  had  gone  into  the 
figures  in  the  estimates  and  considered  they  would  show  a  profit. 

On  cross-examination.  Witness  admitted  that  the  Leeds  system 
was  an  extension  from  the  centre  to  the  outside  districts.  Exclu- 
sive of  overhead  equipment,  the  cost  of  working  trolley  vehicles 
was  6d  to  6id.  a  mile,  but  he  was  not  aware  that  the  cost  of 
motor-'buses  was  not  more  than  7'7d.  Motor-'buses  carried  34 
passengers,  and  the  proposed  trolley  vehicles  28,  but  he  did  not 
know  whether  that  number  would  be  final.  He  did  not  know  any 
place  where  double-decked  cars  were  worked  on  the  trolley  system, 
but  he  considered  it  a  perfectly  safe  proposition.  He  did  not  agree 
that  the  system  was  at  present  in  an  experimental  stage,  although 
it  was  in  a  stage  of  evolution. 

i'J'o  be  continued.') 


FOREIGN    AND    COLONIAL    TARIPTS    ON 
ELECTRICAL    GOODS. 


Edgware  and  Hampstead  Railway  Bill.— This  Bill  came 
before  Sir  Luke  White's  Select  Committee  last  week,  the  object 
being  to  allow  of  a  deviation  of  the  authorised  line  at  Hendon  and 
to  give  an  extension  of  time  for  completion.  The  only  opposition 
was  that  of  Sir  J.  Blundell  Maple's  Trustees  with  regard  to  the 
acquisition  of  some  land  at  Burnt  Oak,  and  the  Committee  found 
the  preamble  proved. 

Southall,  Hoiinslow  and  Twickenham  Kailless  Traction 
Bill. — It  is  reported  that  the  petition  for  this  Bill  has  been  with- 
drawn. It  will  be  remembered  that  the  promoters  failed  to  satisfy 
the  Examiner  that  Standing  Orders  had  been  complied  with. 


Annual    Dinner. — Electrical  Installations,   Ltd.,   held 

their  Fifth  Annual  Stafif  Dinner  on  9th  inst.,  at  the  Crown 
and  Cushion,  London  Wall,  B.C.,  when  some  60  members  of 
the  stafif  were  present,  with  Mr.  H.  F.  Simon,  manager  of  the  com- 
pany, in  the  chair.  Mr.  Simon,  in  his  speech,  alluded  to  the  very 
satisfactory  progress  which  the  company  had  made  in  the  past  year, 
and  with  a  view  to  showing  the  management's  appreciation  of  the 
stafif's  valuable  services,  presented,  on  behalf  of  the  directors,  a 
donation  to  the  recently  founded  "'  Electrical  Installations,  Ltd., 
Athletic  Club,"'  which,  in  the  first  season  of  its  existence,  had  done 
so  well  in  the  football  field  as  to  reach  the  final  tie  for  the  "  Davis  ' 
Football  Challenge  Cup,  open  to  teams  of  firms  in  the  electrical 
industries.  After  the  dinner  a  smoking  concert  was  held,  various 
musical  items  being  contributed  by  members  of  the  stafif. 


Amendments, 


BRAZIL.— The  new  Brazilian  Budget  recently  introduced  provides, 
amongst  other  things,  for  the  following  new  rates  of  daty  : — 

Manufactures  of  cast-iron  or  steel  not  specially 

mentioned  in  the  Customs  Tariff,  enamelled...  1,200  reia  per  kg. 
Electrodes,    electric  machines,   electric   turbines, 

electric  furnaces,  put  together  or  not  ;  iron 

plates  coated  with  tin  or  lead,  necessary  for 

the  installation  and  working  of  manufactories 

of  carbide  of  calcium  established  in  Brazil  ... 


o/ 


ad  val. 


It  is  also  laid  down  that  all  machinery  and  material  destined  for 
the  first  public  installation  of  light,  power,  water  supply,  drainage, 
and  imported  directly  by  States  and  Municipalities,  excluding  that 
destined  for  private  houses,  are  to  be  dutiable  at  the  rate  of  8  per 
cent.  </)/  ralorem.  The  same  duty  is  to  be  levied  on  screws,  rivets, 
tubes  of  copper  or  glass,  and  other  articles,  even  if  they  are 
separately  specified  in  the  Tariff,  which  are  imported  with  machines 
adapted  thereto,  and  in  quantities  strictly  necessary  for  the  working 
of  the  same. 

The  undermentioned  articles,  when  imported  by  "  railway  com- 
panies and  by  manufactories  of  china,  fine  stoneware,  porcelain,  or 
vitrified  tiles  for  pavements,"  are  to  be  allowed  the  following 
special  rates  : — 


Physical  apparatus,  and  articles  or  instruments 
adapted  for  electrical  power  and  light  installa- 
tions  8 


ad  val. 


N.B. — 35  per  cent,  of  the  amount  of  duty  is  leviable  in  gold  at 
the  rate  of  1,000  reis  =  28.  3d.  ;  the  remainder  in  currency  at 
1,000  reis  =  Is.  3id. 

A  surtax  of  2  per  cent,  of  the  duty  is  also  levied. 

The  Budget  Law  also  provided  that  Consular  invoices  for  ship- 
ments of  merchandise  to  Brazil  shall  be  presented  in  triplicate  to 
the  Brazilian  Consul  or  Consular  Agent,  who,  after  authenticating 
them,  shall  send  the  original  direct,  together  with  the  ship's  papers, 
to  the  Custom  house  of  the  port  or  place  of  destination.  (Hitherto, 
the  original  has  been  handed  by  the  Consul  to  the  shipper  to  be 
forwarded  to  the  consignee  for  presentation  to  the  Customs  on 
clearance  of  the  goods.)  The  two  copies  of  the  invoice  are  to  be 
exempt  from  stamp  duty.  The  value  of  the  goods  for  Customs 
clearance  is  to  be  based  on  the  original  invoice  as  transmitted  to 
Brazil  by  a  Consul  of  that  country. 

In  case  the  examination  of  the  goods  in  Brazil  shows  that 
divergences  exist  between  the  Consular  invoice  and  the  contents  of 
the  packages,  the  owner  or  consignee  of  the  goods  shall  be  liable 
to  a  fine  of  twice  the  amount  of  the  duties  (whatever  such  amount 
may  be)  arising  through  the  difference  in  question,  whether 
resulting  from  a  difference  in  quality,  quantity,  weight,  lower  rate 
of  duty,  or  value.  The  declaration  in  the  invoice  of  the  gross 
weight  of  the  merchandise,  when  it  is  subject  to  payment  of  duty 
on  the  net  weight,  or  vice  rersa,  shall  be  included  amongst  the 
divergences  giving  rise  to  the  penalty  mentioned  above. 

These  new  Consular  invoices  are  to  come  into  force  on  April  1st. 

ROUMANIA. — A  bill  has  recently  been  laid  before  the  Chamber  by 
the  Roumanian  Government  which  proposes  to  modify  the 
existing  Roumanian  Customs  tariff.  The  following  proposed 
alterations  will  be  of  interest  to  readers  of  the  Electbical 
Review  : — 

Present      Proposed 
duty.        new  duty. 
Lei  per  100  kg. 


30 


12 


20 


20 

10 

30 

15 

50 

25 

100 

50 

Copper  wire  less  than  1  mm.  thick 
Cables  for  the  transmission  of  electric  current, 
and  insulated  wire  for  electrical  conduits — 
00  With  covering  or  casing  of  sheet  iron, 

iron  wire  or  iron  bands     ... 
(J)  Without  metallic  casing,  but  insulated 
with  paper,  asbestos,  or  other  materials, 
not  specially  mentioned  ... 
(f)  Insulated  with  india-rubber  or  gutta- 
percha 
(rf)  Insulated  with  textile  thread  other  than 
silk,  even  combined  with  other  materials 
ie)  Insulate!  with  silk  thread        

It  is  also  proposed  that  parts  and  accessories  of  machines  and 
apparatus  specified  in  Nos.  735  to  744  (i.r.  all  machines  except 
electrical)  imported  separately  or  as  reserve  pieces,  are  to  be  dutiable 
as  wares  of  which  they  are  made.  Machines  specified  in  Xos.  735, 
730,  740,  744  and  74r>  {i.e.  engines,  machine  tools,  printing  machines, 
machines  and  apparatus  not  specially  mentioned,  dynamo  electric 
machinery,  electric  motors,  converters,  transformers  and  dis- 
tributors) if  imported  by  the  Ministry  of  Public  Works,  by  the 
Railway  Administration  and  by  State  industrial  establishments  for 
their  own  needs  shall  be  exempt  from  import  duty  with  the 
authorisation  of  the  Ministry  of  Finance,  and  in  so  far  as  they  are 
not  manufactuied  in  the  country. 

NORW.A.Y. — Wireless  telegraphic  apparatus  being  widely  installed 
on  Norwegian  shipping,  the  Government  have  issued  an 
order  declaring  all  such  apparatus  \\itj  free  until  further 
notice. — Elei.  ii.  Maschineyibaii. 


488 


THE    ELECTRICAL    REVIEW,      [voi.  70.  no.  1,791,  maech  22,  1912. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

romplled  expressly  for  this  JournBl  by  Mksskb.  W.  P.  Tbompsom  &  Co., 
Electricul  Patent  Agents,  285,  High  Holborn,  London,  W.O.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 

6,416.  "Metal-vapour  alternating-current  rectiBers  and  similar  apparatus." 
Hartmann  &  Braun  Akt.-Gks.  (Convention  date,  March  and,  1911,  Germany.) 
March  4th.     (Complete.) 

5,416.    "  Electrolysis  of  metal  solutions."    P.  Hodgson.    March  4th. 

5,432.  "  Method  of  automatically  igniting  gas  lamps  and  the  like."  E.  W. 
AsBTOM  and  T.  M.  Spurge.    March  4th. 

5,434.  "  Apparatus  for  charging  accumulators."  K.  von  Dbeoer.  (Con- 
vention date,  March  3rd,  1911,  Germany.)    March  4th.     (Complete.) 

6.446.  "  Brush-holders  for  magneto-machines  for  electric  ignition."  A.  G. 
Bloxam  (firm  of  R.  Bosch,  Germany.)    March  4tb.    (Complete.) 

5.447.  "  Speed  control  of  direct-current  motors."  Sikmfns-Schcckertwebke 
G.ni  b.H.  (Convention  date,  March  6th,  1911,  Germany.)  March  4th. 
(Complete.) 

6,462.    "  Electrical  tumbler  switches  ana  the  like."    A.  Wynne.    March  5th. 

5,467.  "  Electric  lamps,  electroliers,  and  the  like."  Peyton  &  Peyton,  Ltd., 
and  H.B.Bond.     March  5th. 

5.469.  "  Trolley  collectors  for  electrically-driven  tramway  oarsor  road  motor 
vehicles."    E.  P.  B.  Estler.    March  5th. 

6,534.  "Electric  signal  or  indicator  for  taximeter  cabs  or  other  similar 
public  vehicles."    P.  T.  Hillman.     March  5th.     (Complete.) 

5,542.  "Automatic  mechanism  for  operating  electric  switches,  valves,  and 
the  like."    R.  C.  Gbiesbach  and  Venner  Time  Switches,  Ltd.    March  5th. 

5.544.  "Electrically-diiven  planing  machines  and  similar  reciprocating 
tools."    VicKERS,  Ltd.,  and  A.  D.  Williamson.    March  5th. 

5.545.  "Process  of  manufacturing  negative  electrodes  for  alkaline  accumu- 
lators." SvENSKA  Akkumulator  Aktiebolaget  JuNGNER.  (Convcntiou  date, 
March  7th,  1911,  Sweden.)    March  5th.    (Complete.) 

5,.'>51.  "  Generation  of  alternating  currents."  K.  Zickleb  and  R.  Czepek. 
(Convention  date,  March  19th,  1911,  Austria.)    March  5th.    (Complete.) 

5,554.  "  Apparatus  for  connecting  conducting  wires,  cables,  and  the  like." 
A.  FoDOR.    March  5th.    (Complete.) 

j,559.  "  Electric  block-signalling  systems."  Siemens  Bros.  &  Co.,  Ltd. 
(Siemens  &  Halske  Akt.-Ges.,  Germany.)    March  5th.     (Complete.) 

5,560.    "  Holders  for  electric  lamps."    C.  C.  Regnart.    March  6th. 

5,662.     "  Electrical  switches."    B.L.Price.    March  5th. 

5.575.  "  Couplings  for  electric  conductors."  British  Thomson-Houston 
Co.,  Ltd.,  H.  N.  Sporborg  and  A.  S.  Cubptt.    March  5th. 

5.576.  "  Electro-magnetically-operated  switches."  British  Thomson-Houston 
Co.,  Ltd.,  and  E.  Garton.     March  5th. 

5,584.    "Wireless  telegraphy."    C.H.Gulliver.    March  5th. 

5,590.    "  Telegraph  and  like  cable  conductors."    W.  E.  Hitch.    March  6th. 

5,629.  "  Magnetos  used  with  internal-combustion  engines."  E.  E.  Bentall 
and  G.  C.  Bingham.    March  6th. 

5  630.  "Electrical  resistances."  Electrical  Apparatus  Co.,  Ltd.,  and  G. 
Fabquhar.    March  Gth. 

5.635.  "Process  for  treating  water  or  other  liquids  by  means  of  ultra- 
violet rays  produced  in  a  quartz  lamp  and  apparatus  therefor."  C.  Knips. 
(Convention  date,  March  6th,  1911,  Germany.)    March  6th.    (Complete.) 

5.636.  "Device  for  attaching  overhead  line  wires  to  insulators."  G.  K. 
Paion.    March  6th. 

5,651.  "  Calculating  typewriting  and  other  machines."  E.  C.  R.  Marks 
(McCaskey  Electric  Calculator  Co.)  (Divided  application  on  9,563/1911, 
April  19th.)    March  6th.    (Complete.) 

5,655.  "Telegraph  systems."  H.  H.  Habrison,  G.  W.  Mooee  and  J.  Savin. 
March  6th. 

5,692.  "  Electrical  engine  or  machinery  tell-tale."  J.  C.  Clarke  and 
Chadbcrn  (Ship)  Telegbph  Co.,  Ltd.    March  6th. 

5,703.  "Switch-throwing  mechanism  for  electric  railways  and  the  like." 
R.  V.  Collins.  (Convention  date,  November  10th,  1911,  United  States.) 
(Complete.) 

5,717.  "Electro-magnetic  apparatus  for  automatically  discharging  liquids 
from  vessels  in  which  the  pressure  can  be  either  above  or  below  the 
atmosphere."  C.  D.  Burton  and  Garner,  Telford  &  Hardman,  Ltd. 
March  7th. 

5.719.  "Automatic  switch  and  relay."    E.F.Kent.    March  7th. 

5.720.  "  Application  of  electricity  to  a  lock  designed  for  giving  an  alarm 
signal  and  the  application  of  an  insulating  material  to  a  key  for  the  said  lock," 
E.  E.  Alexander.     (J.  H.  Preston,  Canada.)    March  7th. 

5,723.  "  Means  for  transforming  electrical  energy  into  heat  energy  particu- 
larly applicable  to  hair-drying  apparatus."  London  Electrical  Trading  Co., 
Ltd.,  and  C.  O.  Bastian.     March  7th. 

5,741.     "  Electric  bell  switches."     A.  B.  Ebbs.    March  7th. 

5.774.  "Production  of  luminous  radium  effects."  Gebh.  Junghans  Akt.- 
Ges.  (Convention  date,  February  15th,  1912,  Germany.)  March  7th.  (Com- 
plete.) 

5.775.  "  Method  of  mounting  and  driving  dynamos  on  railway  and  similar 
vehicles."  Electric  and  Ordnance  Accessories  Co.,  Ltd.,  and  J.  Etchelis. 
March  7th. 

5,796.  "  Electric  relays."  E.  Moller.  (Convention  date,  March  8th,  1911, 
Sweden.)    March  7th.     (Complete.) 

5,803.  "  Electric  motor-control  systems."  Allgemeine  Elektricitats 
Ge8.     (Convention  date,  March  7th,  1911,  Germany.)    March  7th.     (Complete.) 

5,810.  "  Combination  of  an  electric  switch  and  fuse."  A.  H.  Mates,  March 
7th. 

5,814.  "  Switch  arrangement  for  pocket,  torch,  cycle,  hand  and  motor 
lamps."    J.  F.  Smith.     March  8th. 

5,850.  "  Mechanical  and  electrical  machine  for  a  train  to  put  to  danger  its 
signal  after  passing  it."     W.  G.  Mellor.     March  8th. 

5.853.  "Bath  for  the  electrolysis  of  iron."  G.-Tibchenko.  March  8th. 
(Complete.) 

5.854.  "  Electrolysis  of  iron."    G.  Tischenko.    March  8th.    (Complete.) 

5.855.  "  Process  and  apparatus  for  the  electrolytic  refining  of  ores."  G. 
Tischenko.     March  8th.     iComplete,) 

5.856.  "Electrical  insulating  means."     H.  W.  Tttrner.     March 8th. 

5,862.    "  Electric   switches."     British    Thomson-Houston    Co.,    Ltd.,   and 
E.  B.  Wedmore.    March  8th. 
5,871.     "  Power  producing  apparatus."     P.  V.  W.  Swanton.     March  8th. 

5.876.  "  Telephone  exchange  systems."  P.  Jen.sen  (Clement  International 
Engineering  Corporation,  United  States.)  (Divided  application  on  9,142,  1911. 
April  12th.)    March  8th.     (Complete.) 

5.877.  "Telephone  exchange  systems."  P.Jensen.  (Clement  International 
Engineering  Corporation,  United  States.)  (Divided  application  on  9,142,  1911, 
April  12th.)    March  8th.     (Complete.) 

5.887.  "Supports  for  lamps."    E.  I,  Parkes.     March  8th. 

5.888.  "Construction  of  branched  electric  fittings."  E.  I.  Parkes. 
March  8th. 

5.889.  "  Control  device  for  electrically-operated  hot-air  douches."  E.  I. 
Parkes,    March  8th. 

5,902.  "  Apparatus  for  electrically-indicating  the  available  seating  accom- 
modation in  theatres,  halls  or  other  public  places."  Tyler  Apparatus  Co., 
Ltd,    March  8th. 


5,904.  "  Apparatus  for  wireless  telegrax^hy."  Marconi's  Wireless  Tele- 
graph Co.,  Ltd.,  J.  E.  Cochrane  and  B.  D.  Bakoay.    March  8th. 

6,907.  "  Conductors  or  lugs  for  electric  conductors."  J.  E.  M.  Ross  and  J. 
Shaw. 

6,919.  "  Means  of  making  contact  of  operating  electric  signals  for  use 
principally  in  mines."    M.  Frvar.    March  9th. 

5,924.  "  Apparatus  for  transmitting  orders  or  the  like,  indications  specially 
applicable  for  ships'  telegraphing  apparatus."  P.  R.  Keppie  and  H.  M.  R. 
Maddick.    March  9th. 

5,962.  "  Apparatus  for  electric  welding  of  tubes."  Ges.  fur  Elektro- 
techhische  Industrie  m.b.H.  (Convention  date,  March  9th,  1911,  Germany.) 
March  9th.    (Complete.) 

5.971.  "  Speed  control  circuits  for  series-wound  motors  for  cranes  and  the 
like."  Siemens  Schuckertwerke  G.m.b.H,  (Convention  date,  March  10th, 
1911,  Germany.)    March  9th.    (Complete.) 

5.972.  "  Telephone  metering  systems."  A.  J.  Boult.  (International  Tele- 
chronometer  Co.,  United  States.)    March  9th.    (Complete.) 

5.985.  "Time-controlled  mechanism  for  electric  switches."  R.  Haddan. 
(Copeman  Electric  Stove  Co.,  United  States.)  (Divided  application  22,001, 
1911,  October  5th.)    March  9th.    (Complete.) 

5.986.  "  Electrically-heated  ovens."  R.  Haddon.  (Copeman  Electric 
Stove  Co.,  United  States.)  (Divided  application  on  22,001, 1911,  October  5th.) 
March  9th.    (Complete.) 

5.987.  "  Controlling  means  for  electric  cooking  apparatus."  H.  Haddan. 
(Copeman  Electric  Stove  Co.,  United  States.)  (Divided  application  on  22,001, 
1911,  October  5th.)    March  9th.    (Complete.) 


PUBLISHED    SPECIFICATIONS, 

Copies  of  any  of  the  Bpeoiflcatlons  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.O.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps), 


Electromagnetic  Device, 
11th,  1911.) 


1910. 

B.  Soldatencow. 


14,658.     .June  17th.     (January 


1911 


Lighting  and   Regulating  of  Electric  Arc  Lami's.    Earle  et  Cie.    S5,i83. 

November  4th.     (November  12tb,  1910.) 
Electrically  Actuated  and  Controlled  Apparatus  for  Operating  Railway 

Semaphore  Signals.     O'Donne.l  and  British   Pneumatic  Railway  Signal 

Co.    26,345.    February  4th.    (Divided  application   on    No.  2,887  of    lyil. 

February  4th.) 
Electric   Ignition   Devices   for   Internal-Combustion    Engines.     Firm   of 

Robert  Bosch.    29,368.     December  30th.     (February  18th,  19)1.) 
Electrical  Heating  Apparatus.    A.  F.  Berry.    1,074.    January  14th. 
Electric  Controllers  for  Lifts  and  the  like.    Fasten  Lift  Co.  and  W.  J. 

Huggett.    3,2S8.    Pebi-uary  8th. 
Underground  Electric  Cable  Tboughing.    O.  V.  Thomas.    3,446.    February 

10th. 
Electric    Incandescence    Lamps.      B.    G.    Royer.      3,541.     February   Uth. 

(February  12th,  1910.) 
Push-Button     Circuits     for     Electric     Controllers.      T.    Barnard   and 

C.  Edwards.    4,191.    February  18th. 
Electromagnetically   Controlled   Perforating    Mechanism.     M.  Kotyra. 

4,498.    February  22nd. 
Holders  for  Electric  Lamps.    G.  H.  Cottam.    5,594.    March  6th. 
Spark  Generator  for  Wireless  Telegraphy.    S.Walker.    7,682.   March  27th. 
Storage  Battery  Plates.    H.  Lake.    (United  States  Light  and  Heating  Co.) 

8,S21.     April  8th. 
Apparatus  for  Sterilising  Liquids  by  the  Action  of  the  Ultra-Violet 

Rays.    T.  Nogier.    9,660.    April  20th.    (December  22nd,   1910.    Patent  of 

Addition  not  granted.) 
Electric  Jacquard  Apparatus.  A.  Regal.  10,863.  April  28th.  (May  17th,  1910.) 
Electrically   Insulated    Fish-Joints   for   Railway   Rails.     W.  R.    Sykes 

Interlocking  Signal  Co.  and  G.  H.  Sykes.     11,711.    May  15th. 
Regeneration  of  the   Hitherto  Waste   Products   of  Galvanic  Cells  or 

Batteries.    Chemische  Fabrik  Grieshein  Elektron.     12,040.     May  18th. 

(June  3rd,  1910.) 
Automatic  Starting  Devices  for  Electric  Motors.    H.  J.  Haddan.    (Whlt- 

tingham.)    12,587.    May  24th. 
Metallic    Armouring   for   Insulated   Electric   Cables.     A.    H.    Howard. 

13,750.    June  9th. 
Electric  Arc  Lamps  for  Cinematograph  Projection  and  the  like.    A,  Cole 

and  F.  Wilson.    15,794.    July  7th. 
Electric  Incandescent  Lamp.     O.  Echaller.    16,196.    July  13th,    (July  18th, 

1910.) 
Speed   Regulation   of   Dynamo-Electric    Machinery.     H.  Pieper.     17,675. 

August  3rd.     (August  6th,  1910.) 
Methods  and  Apparatus  for   Shaping  Filaments  for  Electric  Lamps  and 

the  like.    R.  W.  Suman.    19,047.    August  24th.     (May  Slet,  1911.) 
Single-Phase   Commutator   Motors.    British  Thomson-Houston  Co.    (Allge- 
meine Elektriciiiits  Ges.)    20,829.    September  20th. 
Sparking-Plugs   for    Internal-Combustion  Engines.     The  Firm  of  Robert 

Bosch.    5"),t99.    September  21st.    (December  3rd,  1910.) 
Electric  Searchlights.    L.  Pasqualini.    22,429.    October  11th. 
Common-Battery  Telephone    Systems.    Aktiebolaget  L.  M.  Ericsson  &  Co. 

28,823.    October  27th.    (November  9th,  1910.    Addition  to  No.  21,924  of  1911.) 
Attachment  or  Device  for  use   in  Connection  with  Telephones.    H.  S. 

Bryant  and  Third  Hand  Patents,  Ltd.    23,937.    October  2gth. 
Cables  for  Electric  Current  Distributing  Systems.    C.  H.  Merz  and  R.  V. 

Hunter.    26,857.    November  80th.     (Divided  application   on   No.  4,004  of 

1911.    February  16th.)  . 


Long:  -\oii-Sto|»  Diesel  Eiijrine  Test. — It  is  reported 

that  Messrs.  Barclay,  Curie  I'c  Co.,  of  Glasgow,  who  are  building  a 
sister  ship  to  the  Sclandin,  described  in  our  issue  of  March  8th,  have 
recently  completed  aSO-day  non-stop  (night  and  day)  full-load  trial  of 
one  of  the  1,500-h.p.  eight-cylinder  Diesel  engines  for  their  vessel. 
The  machinery  ran  without  hitch,  and  was  in  perfect  condition 
when  opened  up.  This  is  said  to  be  the  longest  reliability  trial 
of  Diesel  plant  on  record.  Scotch  shale  oil  fuel  was  used,  the 
consumption  averaging  "^5  lb.  per  T.H.r.-hour  (according  to 
report). 
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Managkj^S  of  electricity  works  in  many  instances  are  to  be 
coinraended  for  the  foresight  which  they  displayed  in 
securing  large  stores  of  coal  in  readiness  for  the  strike.  Fre- 
<|uently  during  the  months  preceding  the  throwing  down  of 
tools  we  published  information  showing  that  the  strike 
was  almost  inevitable  ;  but  notwithstanding  the  strong 
determination  shown  on  both  sides,  most  of  us  hoped  that 
something  would  happen  to  prevent  matters  reaching  such  a 
})ass  that  there  would  be  a  strike  still  in  progress  after  four 
weeks,  which  would  so  calamitously  disorganise  the  industries 
of  the  nation.  Whatever  the  effects  of  the  struggle  may  be 
ill  other  directions,  we  may  single  out  two  reflections  on  the 
situation  for  comment  at  the  moment.  One  of  these  is  that 
we  believe  that  the  country  will  require  some  strong  legis- 
lative action  to  be  taken  which  will  in  future  prevent 
the  wholesale  holding  up  of  industry  by  one  class  of 
workers.  What  is  the  use  of  all  our  social  reform  legislation, 
our  efforts  to  improve  trade  and  industry  and  to  prevent 
unemployment,  our  setting  up  of  Labour  Exchanges,  onr 
establishment  of  relief  works,  if  by  other  legislation  we  are  to 
permit  one  class  of  the  workers  in  whose  interests  we  adopt 
progressive  legislation,  to  plunge  the  nation  into  such  a 
state  of  chaos  that  po\erty  and  distress  are  present  on  an 
appalling  scale  ?  Thousands  of  families  will  be  brought 
permanently  lower  as  the  result  of  this  war  on  capital.  For 
them,  at  any  rate,  all  the  benefits  accruing  from  the  social 
legislation  of  the  past  generation  are  thrown  away.  Surely 
the  past  month  has  impressed  all  who  have  their  country's 
interests  at  heart  with  the  folly  of  legislating  for  the  bringing 
in  of  a  "  new  heaven  and  a  new  earth,"  and  simultaneously 
arming  a  section  of  the  people  who  are  to  be  the 
residents  of  that  blissful  abode  with  weapons  which  will  at 
the  first  opportunity  be  turned  upon  theii'  fellows. 

The  other  reflection  that  must  have  occurred  to  most  of 
our  readers  as  the  price  of  coal  has  risen,  and  as  the  advan- 
tageous position  of  electricity  supply  works  and  users  has 
been  made  so  plain,  has  been  the  necessity  for  taking 
advantage  of  this  electrical  opjx)rtunity  to  the  full.  ^lauy 
managers  of  electricity  works  are  already  turning  the  occa- 
gion  to  account,  and  others  should  do  the  same,  by  an  active 
propaganda  among  the  users  of  power,  and  particularly 
among  those  who  have  had  to  shut  down  their  steam- 
driven  works  through  the  want  of  coal.  ^lany  stations  in 
industrial  areas  have  been  experiencing  a  great  increase  in 
the  demand  for  power  supplies,  in  order  not  only  to  secure 
the  economy  and  special  advantages  of  electricity,  but  the 
freedom  from  dependence  upon  coal  or  gas. 

Publicity  and  sales  departments  can  do  great  things  to 
keep  this  movement  going.     Now  is  the  time  to  circulate 
freely  practical  information  as  to  all  the  advantages  of  the 
electric  motor,  and  in  towns  where  they  are  already  drivin 
the  machinery  in  local  factories  electrically,  to  publish  the 
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rosults  of  tho  working,  in  the  form  of  testimonials  from 
those  who  ha\e  had  the  good  fortune  to  adopt  the  system, 
for  there  is  no  bettor  method  of  business-getting  than  the 
evidence  of  those  who  have  been  taught  by  experience,  and 
wht>se  testimony  cannot  be  attributed  to  any  self-interested 
motives. 

The  practical  difficulties  in  the  way  of  changing  over  from 
the  old  methods  of  steam  and  gas-driven  machinery  to  the 
electric  motor  have  to  be  met,  and  this  is  done  where  neces- 
sary by  the  supply  of  the  electric  plant  on  a  hire-purchase 
system,  so  as  to  relieve,  as  far  as  practicable,  the  question  of 
Ciipital  expenditure,  by  utilising  the  future  savings  in  work- 
ing for  paying  the  cost  of  the  alteration. 

The  prices  charged  for  electricity  are  so  moderate  that  apart 
from  all  the  other  advantages  obtained  from  its  use,  it  is 
the  most  economical  source  of  power,  but  even  if  it  cost  the 
same  as  steam,  gas  or  oil,  per  horse-power  generated,  the 
convenience  of  being  able  to  limit  the  consumption  to  the 
actual  power  usefully  employed,  constitutes  a  considerable 
percentage  of  saving. 

When  the  other  items  are  considered,  such  as  interest  on 
capital  in\ested  in  plant,  wear  and  tear,  depreciation  and 
obsolescence,  rental  of  space,  cleanliness,  saving  in  wages  of 
engine-drivers,  &c.,  the  savings  by  adopting  electric  driving 
from  a  supply  company's  mains  are  obvious. 

At  this  moment,  when  the  business-getting  experts  should 
be  making  a  raid  upon  the  power-users  who  are  suffering 
from  the  w^ant  of  coal,  it  is  well  to  speak  freely  of  the 
obvious  benefits  derived  from  the  electric  motor. 


A  VISIT  to  the  Electricity  Hall  at  the 

Popularising     international  Smoke  Abatement  Exhibition 
Electricity. 

can    be    cordially    recommended    to    our 

readers  ;  ladies  especially  are  sure  to  be  interested  in  what  th^y 
see,  for  the  electric  cooking  section  is  by  far  the  most  compre- 
hensive and  varied  that  has  yet  been  organised,  and  every 
facility  is  given  for  visitors  to  make  themselves  familiar 
with  the  construction  and  working  of  the  apparatus,  and  to 
satisfy  themselves  as  to  th?  excellence  of  their  products  by  the 
proverbial  method.  The  hall  is  tastefully  decorated  and 
comfortably  lighted  ;  it  is  not  overcrowded,  but  nevertheless 
is  well  filled  ;  the  music  is  neither  too  loud  nor  too  faint — in 
fact,  we  find  nothing  to  criticise  adversely,  except  that  the 
Hall  is  hardly  large  enough,  and  we  are  all  the  more  pleased 
to  be  able  to  offer  our  sincere  congratulations  to  the  Electric 
Supply  Publicity  Committee  when  we  remember  that, 
but  a  few  months  ago,  we  were  obliged  to  comment  severely 
upon  its  total  failure  at  Olympia.  The  contrast  could 
hardly  be  more  complete  ;  we  can  almost  say  that  everything 
that  was  done  by  the  Committee  at  Olympia  has  wisely  been 
avoided  at  Islington,  and  nothing  that  has  been  done  at 
Islington  was  done  at  Olympia. 

Some  allowance  must  be  made  for  the  lack  of  counter- 
attractions,  for  it  must  be  admitted  that  tliere  is  no  other 
exhibit  at  the  Agricultural  Hall  that  can  be  classed  in  the 
same  category  as  the  Electricity  Hall,  from  the  point  of 
view  of  the  ordinary  householder  :  but  even  had  it  been  set 
down  in  the  Electrical  Exhibition,  it  would  have  held  its 
own.  Its  situation  is  admirably  chosen,  for  the  ^'isitor 
is  attracted  both  on  entering  and  on  leaving  the  Exhibition, 
and  as  the  sensible  plan  lias  been  adopted  of  charging 
only  for  tickets  actually  presented  at  the  turnstile,  the 
supply  authorities   and   exhibitors   are   distributing   tickets 


broadcast.  Some  of  the  former  are  sending  them  in  pairs, 
and  this  is  undoubtedly  a  wise  proceeding,  which  will  greatly 
increase  the  attendance. 

A  visit  to  the  lecture  hall  and  restaurant  of  the  gas  com- 
panies at  the  other  end  of  the  Main  Hall  only  adds  to  the 
gratification  of  the  electrical  enthusiast,  for  the  enclosure  is 
by  no  means  attractive,  and  the  restaurant,  for  obvious 
reasons,  is  »oi  in  the  same  room  as  the  gas  cookers.  There 
is,  however,  a  large  collective  exhibit  of  gas  cooking  and 
heating  apparatus  in  the  Main  Hall.  The  gas  companies 
have  been  freely  circularising  their  customers  with  regard  to 
the  Smoke  Abatement  Exhibition  ;  that  is  so  much  the  better 
for  the  electrical  suppliers,  for  the  impressions  left  on  the  mind 
of  the  visitor  by  the  respective  displays  cannot  fail  to  be 
heavily  in  favour  of  the  Electricity  Hall. 

A  feature  of  the  exhibits,  the  significance  of  which  should 
not  be  overlooked,  is  the  fact  that  several  firms,  whose 
names  are  literally  household  words  in  connection  with  coal 
and  gas  heated  cooking  apparatus,  have  found  it  desirable  to 
establish  departments  for  the  construction  of  electric  cookers. 
Their  vast  experience  in  connection  with  the  culinary  art  cannot 
fail  to  make  itself  felt  in  this  comparatively  new  line,  and  we 
look  for  material  improvements  in  the  design  of  electric  cookers 
as  a  result  of  their  entry  into  the  business.  Electrical 
engineers  have  tackled  the  subject  with  a  courage  deserving 
of  the  highest  praise,  but  it  was  not  humanly  possible  for 
them  intuitively  to  recognise  all  the  niceties  and  needs 
of  the  art  of  cooking  :  consequently  they  have  had  to  tread 
the  painful  path  called  "  learning  by  experience."  But  they 
have  proved  apt  pupils,  and  with  the  aid  of  their  knowledge 
thus  actfuired,  and  that  of  the  newcomers  into  the  business, 
they  will  soon  be  able  to  produce  designs  combining  all  the 
best  features  of  the  various  models  now  available,  and  thus 
hasten  the  general  adoption  of  electricity  for  cooking. 


Elsewhere  we  record  an  event  which 
q,    ,.  we  may  fairly  regard  as  marking  an  epoch 

in  the  triumphant  progress  of  the  steam 
turbo-generator — the  placing  of  an  order  for  a  set  of 
25,000  KW^  continuous  output.  Those  of  us  who  remember 
the  time — as  it  were  yesterday — when  we  exhibited  com- 
placent pride  in  the  successful  construction  of  a  dynamo  of 
250  KW.,  and  earnestly  discussed  the  relative  advantages  of 
two-pole  field  magnets  and  of  the  multipolar  designs  which 
w^ere  then  forcing  their  way  to  the  front,  are  perhaps  in  a 
better  position  to  appreciate  the  extraordinary  progress  that 
has  been  made  in  this  department  of  electrical  engineering 
than  our  younger  colleagues.  In  those  days  we  were  only 
recently  emancipated  from  the  conditions  graphically 
described  by  Mr.  Swinburne  as  the  sealing-wax  and  postage- 
stamp  edging  stage  of  development  :  the  smooth-core 
armature  still  successfully  held  its  own  against  the  slotted 
drum,  and  carbon  brushes  were  hardly  known.  Indeed,  the 
litigation  regarding  the  patent  rights  over  the  self-exciting 
compound-wound  dynamo  was  scill  in  progress — a  sure 
indication  that  we  were  in  the  earliest  stages  of  the  art ; 
and  we  thought  a  250-ka\  .  dynamo  a  very  fine  achievement. 
Now,  we  hear  without  surprise  of  a  machine  with  an 
output  100  times  as  large  ;  we  all  knew  it  would  come  before 
long.  As  a  matter  of  fact,  we  hardly  realise  exactly  what 
25,000  KW.  really  means  ;  the  figures  convey  little  definite 
information  to  our  minds.  But  we  cannot  fail  to  recognise 
the  importance  of  the  event,  and  we  are  glad  to  know  that 
the  firm  of  Sir  Charles  Parsons,  to  whose  genius  we  owe  the 
reaction  turbine,  will  have  the  pleasure  of  constructing  the 
first  machine  of  this  great  output. 


JuD(iJN'fi  by   tlie    full   attendance   and 

The  Domestic     extended  list  of  speakers— manv  of  whom 
Consumer.        ,..       ^      ^    ,      \  ^  \        ,   ,, 

did  not  get  the  chance  to  speak — at  the 

informal  meeting  of  the  Institution  of  Electrical  Engineers 
last  week,  it  is  quit«  evident  that  that  body  has  taken  the 
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(;{iusc  of  the  domestic  electrical  consumer  very  much  t^> 
heart. 

An  informal  discussion  is  somewiiat  of  an  innovation  at 
the  Institution  :  this  method  of  procedure  has,  however,  met 
with  much  success  in  other  directions,  and  the  meeting  on 
Thursday  week  more  than  justified  the  Institution  authorities 
in  making  the  departure. 

In  view  of  the  avowed  aim  of  the  meeting,  and  the 
various  factors  which  determine  the  success  or  otherwise  of 
the  movement  to  extend  domestic  electricity  supply,  it  niay 
be  interesting^  roughly  to  analyse  the  speakers  on  that 
occasion.  For  instance,  the  consumer  was  ably  repre- 
sented by  several  speakers,  although  the  opinions  expressed 
on  his  behalf  were  certainly  not  more  striking  than  many 
which  have  appeared  in  our  own  pages.  Then,  again,  the 
views  of  the  supply  engineer  were  fully  given;  but  they 
are  well  known,  more  particularly  as  regards  the  municipal 
engineer's  sphere  of  labour. 

The  electrical  manufacturer,  on  whom  so  much  depends 
in  this  connection,  took  no  appreciable  part  in  the  proceedings 
save  for  an  endeavour  to  saddle  the  supply  engineer  with 
responsibility  in  the  matter  of  cheaper  units. 

This  was  a  disappointing  feature  of  the  discussion,  in 
which  the  comparatively  costly  nature  of  electrical  cooking 
apparatus  was  admitted,  as  well  as  the  lack  of  up-to-date 
commercial  facilities  for  obtaining  it  on  hire.  It  seems 
obvious  that,  however  efRcient  and  economical  in  subsequent 
use  a  piece  of  apparatus  may  be,  comparatively  high  first 
cost  is  the  most  certain  thing  to  hinder  its  general  adoption. 
In  the  interests  of  the  industry,  it  might  even  pay  at  the 
present  time  to  sacrifice  some  portion  of  this  subsequent 
economy — which  the  average  purchaser  cares  very  little 
about — if  this  will  enable  us  to  manufacture  on  standard 
lines  at  a  reasonable  and  competitive  figure. 

We  are  afraid  that  the  manufacturers,  like  certain  supply 
undertakings,  are  content  to  skim  off  the  cream  of  the 
domestic  consumers'  business,  deferring  indefinitely  the  day 
of  the  small  consumer — the  class  above  all  others  which  lias 
made  the  gas  industry  what  it  is  to-day. 


Dividends  presuppose  profits  of  some 
ir  1  A  t  ^*^^  *''  ^^^  ^^^®  word  profit  is  by  no  means 
of  Capital.  ^^^^  from  ambiguity.  The  law  is  more 
accurately  expressed  by  saying  that  divi- 
dends cannot  be  paid  out  of  (capital,  than  by  saying  that  they 
can  only  be  paid  out  of  profits.  The  last  expression  leads 
to  the  inference  that  the  ca])ital  must  always  be  kept  up 
and  be  represented  by  assets,  which  if  sold  would  produce 
it ;  and  this  is  more  than  is  required  by  law.  Perhaps  the 
shortest  way  of  expressing  the  distinction  is  to  say  that  fixed 
capital  may  be  sunk  and  lost,  and  yet  that  the  excess  of 
current  receipts  over  current  payments  may  be  divided  :  but 
that  floating  or  circulating  capital  nnist  be  kept  up,  as 
otherwise  it  will  enter  into  and  form  parts  of  such  excess,  in 
which  case  to  divide  such  excess  without  deducting  tiie 
capital  which  forms  part  of  it,  would  be  contrary  to  law. 
There  is  no  law  whicli  compels  limited  companies  in  all  cases 
to  recoup  losses  shown  by  the  caj)ital  account  out  of  the 
receipts  shown  in  the  profit  and  loss  account,  although  care 
must  be  taken  not  to  treat  capital  as  if  it  were  profit. 
There  is  nothing  in  the  Acts  which  prevents  a  company 
which  has  lost  {)art  of  its  capital  from  continuing  to  carry 
on  business  and  declaring  and  paying  dividends. 

There  is  no  law  wlii<'h  prevents  a  company  from  sinking 
its  capital  in  the  purchase  or  production  of  a  "money-making 
property  or  undertaking,  and  from  dividing  the  money 
annually  yielded  by  it,  without  preserving  the'capital  sunk, 
so  as  to  l)e  able  to  reproduce  it  intact  either  before  or  after 
tlie  winding  up  of  the  company.  When  it  is  said  that 
dividends  are  not  to  l)e  paid  out  of  capiial,  the  word  capital 


means  the  money  subscril^ed  pursuant  to  ilie  niemonindum 
of  association  or  what  is  represented  by  that  money. 
Accretions  to  that  (capital  may  b<-  realised  and  tarne<l  int'i 
money  which  may  be  divided  amonjr  the  shareholders,  as 
was  decided  in  Lul)buck  r.  British  liank  of  South  America. 

pjcononiic  and  legal  ])rofits  have  always  been,  and  will 
always  he,  irreconcilable,  and  there  is  as  much  difference 
between  them  as  ihere  is  between  an  axiom  anrl  a  fallacy,  or 
as  there  is  between  truth  and  falselioo<l. 

Economically  there  is  no  doubt  that  large  sums  are  paid 
away  (;vcry  year  as  divisible  profits  or  dividends  out  of 
capital. 

The  legal  obiler  dictum  which  we  have  notif«d  is  vividly 
brought  before  us  in  a  recent  case  of  the  compulsory  liquida- 
tion of  a  company  which  was  only  incorporated  in  lUlD,  and 
which  in  August  last  paid  an  interim  dividend  of  r^O  percent, 
per  annum,  which  the  Official  Receiver  states  in  his  rep<jrt 
was  paid  out  of  capital. 


Thk  electrification  of  the  world  is  pro- 

thTworldf  "^^^^i"?  ''^^  ^  gratifying  pace.  To  our 
mind,  nothing  can  stay  the  progress  of  this 
development.  The  movement,  once  well  begun,  does  not 
call  for  the  same  degree  of  eifort  to  sustain  it  as  was  the 
case  a  few  years  ago.  Facts  and  experience  cannot  conceal 
themselves  in  these  days,  therefore  the  advantages  accruing 
from  the  success  of  electrical  service,  of  whatever  kind, 
make  imitation  and  advance  inev' table.  We  attach  great 
importance  to  the  testimony  of  a  satisfied  user  in  encouraging 
the  domestic  and  industrial  applications  in  any  authorised 
area  at  Home  ;  in  a  larger  sense  it  is  the  selfsame  influence 
which  will  compel  extended  electrical  service  in  the  vast 
areas  abroad.  The  satisfied  investor,  too,  anxious  to  repeat 
his  experiences,  may  also  be  reckoned  upon  to  render  indis- 
pensable aid.  In  no  awakening  or  developing  country  can 
progress  proceed  along  the  comparatively  slow  and  difllcult 
way  that  characterised  foreign  and  colonial  forward  move- 
ments of  earlier  days.  Electricity  has  altered  all  that.  The 
pace  is  quickened  and  the  way  simplified.  Water-power 
utilisation,  telephonic  and  wireless  telegraph  communication, 
the  automobile,  are  among  the  friends  of  the  pioneer  of  the 
twentieth  century. 

In  most  places  electricity  has  in  the  past  been  brought  in, 
as  scientific  and  engineering  achievements  have  rendered  it 
possible,  to  supersede  some  other  agent.  To-day  it  is 
recognised  as  pt/r  vxceUmce  the  great  handmaiden  of  the 
pioneer,  and  when  we  talk  of  "the  opening-up  of  great 
territories  it  is  impossible  to  ignore  the  value  of  the  assist- 
ance she  can  give.  To  the  electrical  mind  these  truths  are 
patent  enough  ;  they  are  rapidly  becoming  common  know- 
ledge among  general  enguieers,  and  to  the  financier  the 
electrical  way  makes  its  irresistible  appeal.  Let  the  reader 
imagine,  if  he  can,  how  much  more  advanced  the  present- 
day  world  would  have  been  had  electricity  thirty  years  ago 
entered  the  field  the  full-grown  servant  that  it  is  to-day. 
How  vastly  dift'erent  must  the  progress  have  been  in  certjiin 
respects,  and  how  much  more  rapid  its  speed  I  We  mention 
the  point  as  one  of  interest  to  everybody  who  is  concerned 
with  the  grand  work  of  peopling  the  great  exptinse  of  North 
America  and  utilising  its  natural  resources,  and  to  those  who 
seriously  consider  the  probabilities  of  the  future  in  South 
America,  in  Africa,  in  Austraha,  in  India,  in  Chma,  whither 
the  eyes  of  so  many  are  wonderhigly  turning,  desiring  a 
greater  scope  for  their  own  abilities  and  better  opportunities 
for  their  sons,  as  well  as  a  profitable  sphere  for  their 
investments.  The  theme  is  one  of  fascinating  interest ; 
and  while  the  practical  observer  is  able  to  say  what  electricity 
has  done  and  is  doing  to-day  in  supersession  of  other  forces, 
it  re(|uires  the  fine  imagination  of  a  Fen-anti  to  draw  back 
the  curtain  and  allnrt;  the  secrets  from  the  opening  vista 
revealing  the  place  that  electrical  application  is  destined  to 
fill  in  practically  every  phase  of  life  in  countries  where  it 
begins  with  the  beginner,  and  has  not  to  compete  with  and 
rout  methods  and  means  that  are  already  in  possession. 
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RAILLESS    TRACTION    AT    LEEDS    AND 
BRADFORD. 


UaillEv>*s  trolley  'buses  have  now  been  in  service  for  nearly 
nine  mouths  in  I'jeeds  and  Bradford,  and.  though  we  must  wait 
little  longer  for  complete  financial  accounts  of  the  results  of 
their  working,  various  interesting  results  and  changes  in 
practice  have  followed  from  the  experience  already  gained. 
Bv  the  courtesy  of  Mr.  J.  B.  Harfiilton,  manager  and  engin- 
eer of  the  Leeds  Tramways,  and  of  Mr.  0.  ,1.  Spencer, 
manager  and  engineer  of  the  Bradford  Tramways,  our  rep- 
resentative  was   recentlv   enabled  to   collect  the    following 


V^ 


Fio.  1. 

information  concerning  constructional  developments,  the  past 
working  of  the  trolley  'buses  in  these  two  cities  and  the 
future  prospects  of  the  system  in  each  case. 

In  our  issue  of  July  7th,  1911  (pages  22-23),  we  described 
and  illustrated  the  chief  features  of  the  Ticeds  and  Brad- 
ford installations.  It  will  be  remembered  that  the  Tweeds 
route,  about  4  miles  long,  reaches  from  City  Square  to  Moor 
Top,  via  Lower  Wortley  and  Farnley  (fig.  1),  while  the 
Bradford  route  is  only  1*25  miles  in  length,  and  connects 
Dudley  Hill  with  Laisterdyke,  via  Sticker  Lane.  Geo- 
graphically  both   routes   are  easy,  the  most  serious  grades 


that  the  lo-ft.  right  or  left  deviation  from  the  trolley  wires, 
allowed  by  the  17-ft.  trolley  booms,  is  amply  sufficient. 

From  a  traffic  standpoint,  the  districts  served  are  barren. 
The  Leeds  route  traverses  poor  quarters  inhabited  mainly  by 
workers  in  the  adjacent  ironworks.  There  are  rural  sections 
on  the  route  and  near  the  authorised  extension  of  the  latter 
to  the  city  boundary,  so  that  the  improved  travel  facilities 
now  provided  Avill  doubtless  lead  to  a  certain  development  of 
the  neighbourhood,  but  there  is  no  hope  of  a  radical  ameliora- 
tion of  the  latter.  The  existing  population  is  poor,  and 
except  on  Saturdays  there  is  little  traffic  to  be  handled. 
The  Bradford  route  operates  under  yet  more  unfavourable 
conditions.  Though  it  undoubtedly  meets  a  need  by  cross- 
connecting  two  radial  tramway  routes  out  of  Bradford,  it 
traverses  a  very  poor  district,  and  is  of  such  short  length 
that  little  regular  traffic  can  be  depended  upon. 

The  running  costs  on  each  route  may  be  regarded  as 
typical,  but  the  revenue  obtainable  is  exceptionally  low  in 
both  cases,  so  that,  financially,  the  trial  of  the  system  is 
exceptionally  severe. 

Four  'buses  are  at  present  in  service  in  Leeds  and  two  in 
Bradford  ;  all  are  by  the  Railless  Electric  Traction  Co.,  and 
are  equipped  with  Siemens  motors  and  controllers.  An 
average  schedule  speed  of  8  m.p.h.  is  maintained  on  the 
Bradford  route,  while  in  Leeds,  the  double  journey  (8*5 
miles),  is  performed  in  one  hour,  including  all  stoppages 
en  route  and  the  schedule  stop  of  5  min.  at  each  terminus  ; 
the  maximum  running  speed  attained  by  the  Leeds  'buses 
is  16  M.P.H.,  and  the  average  schedule  speed  is  from  ^  to 
1  M.P.H.  higher  than  that  of  the  trolley  tramcars. 

The  Leeds  railless  vehicles  maintain  a  regular  service  from 
from  8  a.m.  to  10.30  p.m.  ;  on  Saturdays,  three  'buses  are 
in  use  (20  min.  service),  but,  on  other  days,  one  'bus  runs 
till  noon  and  two  thereafter  (1  hour  and  half -hour  services 
respectively).  On  the  Bradford  route,  only  one  'bus  is 
normally  in  service,  maintaining  a  half-hour  service  from 
5  a.m.  to  11.30  p.m.  On  Saturday,  both  'buses  run,  thus 
providing  a  quarter-hour  service. 

Up  to  and  including  December  31st,  1011,  the  Leeds 
'buses  ran  3G,r)9!)  revenue  miles,  and  the  total  number  of 
passengers  carried  during  this  period  was  149,333.  During 
the  same  period,  the  Bradford  vehicles  ran  approximately 
18,000  miles,  but  full  statistics  are  not  yet  available.  The 
Leeds  'buses  carry  meters,  but  in  Bradford  the  trackless 
trolley  wires  are  fed  through  special  meters  located  in  street 
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Fig.  2. 


Pig.  3.— View  Showing  Front  and  Rear  of  Leeds  Trolley  Buses. 


being  1/15  in  Bradford  and  1/20  in  Leeds.  By  far  the 
sharpest  curve  negotiated  is  at  the  acute  junction  of  Welling- 
ton Street  and  Whitehall  iioad  (Leeds),  where  the  'buses 
turn  at  a  radius  varying  from  14-5  to  lO-f)  ft.  The  width 
of  the  streets  traversed  averages  33-35  ft.  in  both  cities,  so 


pillars  at  the  two  ends  of  the  route.  Whereas  the  energy 
consumption  has  averaged  0'87  unit  per  'bus-mile  (measured 
on  the  Leeds  vehicles  in  dry  weather),  the  Bradford  'buses 
have  averaged  1*20  units  per  'bus-mile  (measured  at  the 
street  feeder  boxes). 
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The  Leeds  vehicles  aa  originally  placed  in  service  were 
andoubtedly  under-tired  (4'5  in,  and  8*5  in.  tires  being  used), 
with  the  reeult  that  tire  maintenance  exceeded  2d.  fx-T 
'bus-mile  for  some  time.  Heavier  tires  (5  in.  and  9  in.),  are 
now  in  use,  and  several  well-known  firms  are  willing  to  con- 
tract for  tire  maintenance  at  I'Od.  per  'bus-mile.  Tenders 
for  the  contract  maintenance  of  the  Bradford  'bus  tires  range 
from  Id.  to  2d.  per  'bus-mile. 

The  overall  running  costs  in  both  cities  have  been 
approximately  G'od.  per  'bus-mile,  and  as  exjierience  in  work- 
ing the  vehicles  enables  coriection  of  defects  in  the  original 
construction,  it  is  hojjed  to  reach  a  yet  lower  figure. 

Originally  the  through  fare  on  the  Leeds-Moor  Top  route 
was  ;:5d.,  but  this  has  lately  been  reduced  to  2d.  (an  average 
of  ^d.  per  mile,  which  is  lower  than  all  but  "  privilege  " 
tram  fares).  A  maximum  revenue  of  H'3d.  per  'bus-mile 
has   been   reached   under   the    old    fares,    but   during   the 


The  steering  gear  of  raillesa  troUey-'busea  is,  of  course, 
practically  identical  with  that  of  petrol-driven  vehicles,  bat 
at  Leeds  several  weaknesses  in  the  original  design  have 
appeared.  The  pin-holes  in  the  rrxis  have  worn  badly,  a 
trouble  which  will  be  rectified  by  fitting  hard  steel  bushes- 
In  two  cases  steering  rods  have  broken,  fortunately  without 
serious  result  ;  in  one  case  the  'bus  was  under  immediate 
oontrol,  while,  in  the  other  instance,  the  front  wheels  slewed 
round  and  the  chassis  sank  forward  till  it  touched  irroond. 


Fig. 
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Fig.  4.— Latest  Design,  Leeds  TrolIiEY  'Bus. 


Fig.  6. 


Christmas  holiday  week  (new  fares  then  in  operation),  the 
average  receipts  =  7'02d.  per  'bus-mile,  and,  at  more 
normal  times,  now  fluctuate  between  S'od.  and  6'5d.  per 
'bus-mile.  In  Bradford  the  fare  for  the  r25  mile  route  is 
Id.,  and  an  average  revenue  of  8'5d,  per  'bus-mile  has 
lately  been  secured  (rising  to  9*5d.  and  lOd.  per  mile  during 
the  Christmas  week). 

In  both  cities  the  running  costs  have  been  as  low  as  was 
expected,  and  so  long  as  increased  traffic  does  not  raise  the 
working  costs  by  an  amount  approaching  the  additional 
revenue — a  contingency  which  there  is  no  reason  to  fear — 
the  economic  stability  of  the  trolley-'bus  is  well  established. 

Life  Data,  Constructional  Defects,  <!tc. — It  is  yet  too  early 
to  advance  any  definite  opinion  as  to  the  mileage  life  of  tires 
on  trolley-'buses  (though  the  above  maintenance  tenders 
give  an  approximate  indication  on  this  point).  After  nearly 
40,000  and  20,000  'bus-miles  respectively,  it  has  not  yet 
been  necessary  to  take  down  any  bearings  on  either  the 
Leeds  or  the  Bradford  vehicles.  The  high  gear  ratio  of 
10  :  1,  from  the  motor  shaft  to  the  road  wheels,  is 
obtained  by  an  oil-immersed  steel  worm  driving  a  phosphor- 
bronze  worm-wheel,  from  the  extended  shaft  of  which  a 
second  reduction  is  obtained  by  an  enclosed  sprocket  and 
chain  drive.  With  the  exception  of  a  twisted  worm  shaft, 
broken  during  the  recent  snowy  weather  at  Bradford,  there 
has  been  no  gear  trouble  reported,  but  in  both  systems  con- 
siderable difficulty  has  been  encountered  with  the  chains.  At 
Leeds,  the  spirally  wound  strips  forming  the  roller  bushes  on 
the  chains  used,  have  been  found  to  crack  after  a  short  time 
in  service,  and  more  serious  damage  then  naturally  follows. 
At  Bradford  I'e-in.  roller  chains  have  been  employed,  and 
have  been  too  light  for  the  work,  so  that  breakages  have 
been  very  frequent.  The  remedy  is,  fortunately,  simple,  a 
heavier  chain  being  all  that  is  required. 


The  only  electrical  mishap  has  teen  a  short-circuit  in  the 
base  of  the  trolley-boom  of  one  of  the  Bradford  "buses.  The 
motors  (of  the  Siemens  totally  enclosed,  shunted-tield  traction 
type),  have  given  excellent  results.  On  both  systems,  the 
insulation  of  the  whole  of  the  electrical  equipment  is  tested 
daily,  the  method  employed  at  Leeds  being  as  indicated  in 
fig.  2.  The  trolley  wheel  is  placed  on  a  length  of  specially 
erected,  insulated  trolley  wire  connected  to  the  running 
trolley  line  through  a  voltmeter  v,  the  reading  c  of  which  is 
related  to  the  insulation  resisUince  of  the  'bus-circuits 
(controller  and  lamps  full  "on")  by  the  following 
equation : — 

(500  —  v)  .  r     _     nOO  . 


R  = 


(approximately  ] 


where  r  =  voltmeter  resistance  ;  r  =  reading  of  v  in  volts. 
This  method  of  testing  is  simple  and  effective,  and  even  with 
a  dead  short  to  the  fmme  of  tlie  'bus  no  damage  can  occur 
during  testing  (but  i'  would  then  =  i)00  volts). 

The  insulation  resistance  of  the  Leeds  'buses  (at  500  volts) 
was  about  4  megohms  when  the  vehicles  were  first  placed  in 
service.  The  best  result  now  obtainable  is  about  2  megohms, 
and  in  wet  weather  the  insulation  falls  to  500,000  or  250,000 
ohms.  The  latter  is  the  minimum  at  which  the  'buses  are 
allowed  to  remain  in  service,  and  corresponds  to  an  earth 
current  of  2  milliamperes.  No  shock  can  be  felt  at  500  volts 
through  such  a  resistance. 

Technical  Notes .-  Constructional  Lnprorement^.— The 
Leeds  trolley-'bus  route  follows  the  Whitehall  Road  tram- 
way for  about  1  mile,  and  then  diverges,  as  shown  in  tig.  J. 
The  remainipg  ;>  miles  of  trolley-'bus  route  is  fed  entirely 
from  the  junction  a.  where  also  the  negative  wires  are  con- 
nected to  the  tramway  track  and  to  a  negative  feeder.  The 
drop  in  the  length  a  b  of  the  trolley  line  averages  30  ty  35 
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volts  (two  'buses  running),  and  rises  to  38  or  40  volts  as  a 
maximum.  The  minimum  line  voltage  available  (at  b)  thus 
averages  430  volts  at  present,  but  it  is  proposed  to  increase 
this  by  running  a  negative  feeder  from  the  'bus  route  to 
an  adjacent  tramway  route  near  Lower  Wortley  (c  D,  fig  1). 

The  Bradford  railless  system  is  fed  through  300-ampere 
Chamberlain  and  Hookham  meters  and  double-pole  switches 
and  fuses  in  street  boxes  from  the  tramway  feeders  at  each 
end  of  the  'bus  route.  The  negative  lines  are  similarly  con- 
nected to  the  track  return  at  each  end  of  the  route,  and  the 


Fig.  7. 

conditions,  therefore,  approximate  the  i-mile  sections  usual  in 
tramway  practice.  Recent  tests  showed  3*8  volts  drop  in 
the  trolley  line. 

With  the  exception  of  the  passengers'  entrance,  the  general 
appearance  of  the  'buses  on  both  systems  is  very  similar. 
The  Leeds  vehicles,  by  their  front  entrance  (see  fig.  3)  are 
certainly  more  handsome  and  snugger  to  ride  in  ;  the  driver 
is  able  to  see  when  passengers  have  finished  alighting,  and, 
in  case  of  need,  the  'buses  could  be  managed  by  one  man. 
Fig.  4  shows  the  general  arrangement  of  the  latest  Leeds 
design,  in  which  a  number  of  small  alterations  have  been 
introduced. 

The  Leeds  cars  have  ordinary  semi-elliptical  plate  springs ; 
but  in  Bradford  lever-spring  shock  absorbers  have  been 
fitted.  Over  frosty  roads,  both  types 
of  vehicle  are  fairly  noisy  in  running, 
but  in  this  respect  and  in  general 
smoothness  of  riding,  the  advantage 
lies  Avith  the  Leeds  'buses — mainly 
owing  to  the  better  road  surface  avail- 
able. In  neither  case  is  any  difficulty 
experienced  in  using  high  -  voltage 
metallic-filament  lamps  for  lighting 
the  'buses.  It  is  important  to  note 
that  the  low  centre  of  gravity  of  the 
vehicles,  together  with  the  twin  back 
tires,  has  resulted  in  entire  freedom 
from  side-slip.  Indeed,  tests  at  Brad- 
ford, on  greasy  roads,  showed  it  to  be 
practically  impossible  to  make  the 
'buses  skid. 

There  have  been  some  complaints  of 
excessive  mud-splashing  at  Bradford, 
which  is  hardly  surprising,  considering 
the  weight  and  speed  of  the  vehicles 
and  the  wretched  nature  of  the  road 
surface.  Various  patent  splash-pre- 
venters have  been  tried  without  success, 
and  the  most  practicable  and  satis- 
factory remedy  appears  to  be  a  thin 
sheet  of  metal  plate,  hung  vertically 
from  the  outside  rim  of  the  ordinary 
mudguard  and  provided  along  its 
bottom  edge  with  a  leather  apron. 

Both  the  Leeds  and  Bradford  vehicles  are  at  present 
heavier  than  is  desirable,  but  by  lightening  the  car  body,  the 
trolley  boom,  the  motor  shell  (for  the  present  |  in,  cast-iron 
shell  is  to  be  substituted  a  fV  in.  cast-steel  shell),  the  rail 
skate  and  various  minor  parts,  no  difficulty  is  anticipated  in 
reducing  the  weight  of  the  'buses  to  4*25  tons,  without 
unduly  sacrificing  strength.      The  tare  weight  of  the  Leeds 


vehicles  is  distributed  between  the  front  and  back  axles  in  the 
ratio  1  :  I'ol. 

The  rail  skates  which  are  at  present  fitted  to  the  Leeds 
'buses  to  enable  the  latter  to  run  on  tramway  routes, 
using  the  track  return,  are  unsatisfactory  in  practice.  Their 
design  is  complex,  involving,  as  it  does,  a  scraper,  a  metal 
brush,  a  guide  wheel  and  a  20  lb.  copper  contact  block. 
Though  the  skate  boom  enables  a  transverse  movement  of 
the  'bus  ,")  ft.  on  either  side  of  the  centre  of  the  track,  the 
"  skate  "  is  easily  jerked  out  of  the  rail,  and  is  specially 
liable  to  take  the  wrong  route  at  points.  The  leading 
features  of  a  new  design  by  the  Leeds  Tramway  Department 
are  shown  in  the  accompanying  sketch  (fig.  5).  The  boom  a 
is  free  to  swing  round  the  vertical  pin  b  which,  in  turn,  can 
rock  on  the  horizontal  shaft  c,  carried  in  the  frame  of  a 
small  two-wheel  bogie.  The  new  contactor  will  weigh 
about  half  as  much  as  the  present  model,  and  will  ride  the 
rails  and  points  more  securely. 

During  movements  of  the  trolley-' buses  in  the  car  sheds, 
it  is  frequently  necessary  to  work  from  a  single  trolley  wire 
(using  rail  return),  and  it  is  then  inconvenient  to  use  the 
ordinary  rail-skate  (new  or  old  design),  with  which  it  is 
difficult  to  move  across  rails.  It  is,  therefore,  proposed  to 
use  a  portable  rail  skate  for  such  work  in  the  liCeds  sheds. 
An  insulated  handle  and  stem  (fig.  6)  will  carry  a  contact 
wheel,  which  may  be  placed  on  any  track  rail,  and  readily 
shifted  as  often  as  necessary.  The  U-frame  carrying  this 
wheel  is  to  be  connected  by  j^  in.  flexible  cable  to  a  plug 
fitting  a  socket  mounted  on  the  'bus  body  as  indicated. 
This  socket  will  be  connected  to  the  head  of  the  rail  boom, 
ordinarily  employed  for  track  return  purposes,  and  is 
covered-in  when  not  in  use. 

A  special  type  of  trolley-head  is  now  used  exclusively  on 
the  Leeds  railless  cars  (and  to  a  considerable  extent  on  the 
tramcars).  As  shown  in  fig.  7,  the  improvement  consists  in 
fitting  a  tail-piece  and  ring  to  the  fork  carrying  the  trolley- 
wheel,  a  small  change  which  is,  however,  of  great  practical 
importance.  The  conductor's  trolley-pole  can  be  readily 
engaged  in  the  ring  on  the  trolley-head  when  lowering  the 
boom  (see  fig.  8),  and  a  simple  means  ie  provided  for  turning 
the  trolley-wheel  should  this  be  displaced  perpendicularly  to 
the  line.  Hitherto  there  has  been  no  definite  means*  whereby 
a  displaced  wheel  could  be  turned  round  its  pivot,  and  the 


Fig.  8.— Manipulating  the  New  Trolley  Heads,  Leeds  Railless   Busks. 


time  saved  by  the  new  device  in  this  respect  alone  fully 
justifies  its  adoption.  The  ease  with  which  hand  poles  can 
be  hooked  into  the  trolley-head  rings  makes  this  operation 
quite  as  expeditious  as  the  use  of  permanently  attached  guide- 
ropes  (such  as  are  used  at  Bradford) ;    if  the  least  slack  is 

*  Other   than   bumping  the  wheel  against  the  trolley  wire  and 
attempting  impossible  marksmanship  with  a  pliable  20-ft.  pole. 
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allowed  in    tlie    latter   they  constitute  a  serious  menace  to 
passing  traffic. 

The  sp(!cial  line  crossing,  illustrated  in  figs.  '.)  and  10,  has 
proved  a  simple  but  efficacious  solution  to  a  difficult  problem. 
Proposals  originally  suggested  involved  G  ft.  cross-lengths 
of  "dead  "  trolley-wire  across  which  the  'buses  were  to  coast. 
This  necessity  was  specially  objectionable,  since  the  vehicles 
here  enter  a  bnsy  street.       To  provide  for  the  not  unlikely 


Fig.  9. — View  op  Special  Ovebhead  Crossing. 

contingency  of  a  'bus  being  pulled  up  with  its  trolley  wheels 
on  the  dead  line,  the  latter  was  to  be  so  arranged  that  it 
could  be  made  "  live  "  temporarily,  from  an  adjacent  street 
box.  This  scheme  was  very  unsatisfactory,  and  is  far  sur- 
passed by  the  present  arrangement,  which  gives  continuous 
supply,  except  at  the  section  points  shown. 

On  the  accompanying  diagram  (fig.  10)  ordinary  sohd 
cross-overs  and  frogs  are  employed,  but,  at  the  points  a, 
their  ends  are  built  up  as  in  section-insulator  frames,  and 
suitable  lengths  of  fibre  are  held  between  two  such  ends  or 
between  one  of  the  latter  and  half  a  standard  section  insulator, 
as  the  case  may  be.  At  this  crossing,  the  standard  spacing 
of  the  trolley  wires  (13*5  in.  +  to  —  and  9  in.  -f-  to  +), 
is  somewhat  increased  to  make  room  for  the  special  attach- 
ments required.  Throughout  the  route,  standard  trolley 
poles  with  IG  to  18-ft.  bracket  arms  are  employed,  and,  on 
account  of  the  greater  number  of  lines  carried,  these  are  placed 
35  yards  apart  (instead  of  40  yards). 

General  and  Extension  Prospects. — So  far  as  may  be  at 
present  judged,  the  trolley  'bus  has  justified  its  adoption  in 
both  Leeds  and  Bradford.  Further  extensions  are  in 
immediate  prospect  in  both  cities,  and  neighbouring 
districts  {e.g.,  Rotherham),  are  erecting  trial  sections  of 
railless  route  which,  if  satisfactory,  will  lead  to  rapid  and 


Fio.  10. 

wide  extensions.  As  compared  with  motor-'buses  in  the 
Leeds  and  Keighley  districts,  where  running  costs  as  high  as 
14d.  per  'bus-mile  are  reached,  the  troUey-'bus  is  far  more 
economical.  Though  it  is  only  fair  to  state  that  these 
petrol  vehicles  are  of  old  design,  it  appears  that  the 
troUey-'bus  can  compete  favourably  with  the  latest  petrol- 
'buses,  and  has  great  advantages  in  smooth  starting  and 
speed  changing  (a  factor  which  has  great  influence  on  tire 
maintenance  costs).    The  roadside  at  regular  stopping  places 


on  petrol-'bus  routes  soon  becomes  satnratX'd  with  oil,  which 
is  most  injurious  to  rubber  tires. 

A  short  motor-'bns  route  in  Leeds,  running  outwards  from 
the  Headingley  tramway  terminus,  is  soon  to  be  converted 
to  railless  electric  traction,  and  the  12  miles  of  railless 
extensions  embraced  by  the  present  Bradford  proposals  cover 
several  radial  routes  to  districts  at  present  unserved  by  tram- 
ways (but  in  which  the  latter  should  soon  Ije  justified  by  the 
developments  caused  by  trollev-'buses)  and  a  nnmV)er  of  link 
routes  between  existing  tramway  lines  ra^liating  from  Bradford. 


INTERNATIONAL    SMOKE    ABATEMENT 
EXHIBITION. 


On  Saturday  last  this  Exhibition  was  formally  opened  by  the 
Duke  of  Argyll,  president  of  the  Coal  Smoke  Abatement 
Society,  at  the  Royal  Agricultural  Hall,  Islington.  The 
Duke  referred  to  the  fact  that  the  coal  strike  was  in  pro- 
gress as  emphasising  the  need  for  economy  of  fuel,  and 
adding  to  the  interest  of  the  Exhibition,  which  would  do 
good  service  in  demonstrating  the  methrxls  by  which  that 
object  could  be  achieved  and  the  combustion  of  coal 
rendered  less  harmful  to  the  public.  Incidentally  he  praised 
the  efforts  of  the  Society  to  reduce  the  production  of  smoke, 
and  pointed  out  that  London  had  become  almost  free  from 
fog  during  recent  years,  a  result  which  was  largely  due  to 
the  operations  of  the  Society. 

A  luncheon  followed,  at  which  Sir  v\'.  Richmond  presided. 
Proposing  "  Success  to  the  Exhibition,"  Sir  W.  Ramsay 
suggested  that  the  work  of  the  Society  would  be  greatly 
simplified  if  no  coal  were  burned  at  all.  He  proposed  that 
gas  should  be  generated  in  the  bowels  of  the  earth,  by 
setting  the  coal  on  fire  in  sitv,  and  blowing  air  down 
through  boreholes  to  form,  in  contact  with  the  hot  coal, 
carbon  monoxide  gas,  or  air  and  steam  to  form  water  gas  :  the 
gas  thus  generated  could  be  collected  by  means  of  concentric 
tubes  and  used  to  feed  gas  engines  on  the  surface.  These 
engines  would  drive  generators  which  would  produce  elec- 
tricity, and  the  latter  could  then  be  distributed  to  all  parts  of 
the  country  for  lighting,  heating,  and  power  purposes.  This 
system  would  utilise  30  per  cent,  of  the  energy  of  the  coal, 
or  twice  as  much  as  the  steam  engine,  and  the  cost  of  elec- 
tricity might  be  brought  down  even  to  one-hundredth  of  a 
penny  per  unit  !  Then  there  would  be  no  need  for  miners, 
and  the  latter  had  better  take  care  what  they  were  doing,  or 
they  might  lose  their  employment  altogether.  Sir  W. 
Richmond,  in  responding,  welcomed  the  suggestion,  which, 
he  said,  illustrated  the  great  truth  that  when  the  politician 
failed,  the  man  of  science  must  be  called  in  to  attack  the 
question  from  a  non-party  but  progressive  point  of  view. 
The  manufacturers  were  formerly  blamed  for  the  smoke 
nuisance,  but  the  domestic  fire  was  responsible  for  a  great 
deal  of  it,  and  they  must  enlist  the  public  in  support  of 
their  movement.  He  rendered  thanks  to  ilr.  Bridges,  the 
organising  manager  of  the  Exhibition,  and  Mr.  Lawrence 
Chubb,  secretary  of  the  Society,  for  the  successful  promotion 
of  the  Exhibition. 

Proposing  "The  Visitoi-s,"  Dr.  H.  A.  Des  Yoeux  laid 
stress  on  the  great  improvement  that  had  been  effected  in 
London  during  the  past  30  yeai-s ;  but  still,  he  said. 
25  to  30  lb.  of  soot  was  deposited  in  London  per  inhabitant 
per  annum,  and  it  would  be  a  ver}  different  place  if  that 
could  be  abolished.  In  his  reply.  Dr.  W.  N.  Shaw,  director 
of  the  ^leteorological  Office,  stated  that  it  had  recently  been 
found  that  sulphur  compounds  in  the  atmosphere  were  acted 
upon  by  sunlight,  giving  rise  to  haze  and  fog.  Dr.  Gough 
referred  to  the  work  done  by  the  L.C.C.  in  the  direction  of 
smoke  abatement,  and  Dr.  Hill  also  responded.  In  pro- 
posing the  health  of  the  chairman.  Prof.  ^leldola  paid  a  well- 
deserved  tribute  to  his  efforts  in  the  cause. 

The  Exhibition  will  be  open  daily  from  10  a.m.  to 
10  p.m.  until  April  4th,  and  during  this  week  a  programme 
of  conferences  and  lectures  has  been  carried  on  in  con- 
nection with  it,  at  which  many  interesting  paj^ers  and 
addresses  have  been  read. 
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Apart  from  the  special  exhibit  of  the  Electric  Supply 
Pnblicity  Committee,  there  is  not  a  i^reat  deal  of  interest  to 
electrical  men  in  the  Exhibition.  IMessrs.  Bilbie,  Ilobson  and 
Co.  are  showing  their  Hornsby  Stockport  gas  engines.  The 
Carron  Co.,  whose  cooking  and  heating  apparatus  are  of 
world-wide  reputation,  have  embarked  upon  the  manufacture 
of  electricixl  cookers,  radiators,  &c.,  and  show  on  their  stand 
an  electric  nmge  which  presents  some  interesting  features. 
Mr.  \Y.  AVhittaker  shows  coking  stokers  and  a  sprinkling 
stoker,  and  ]\Iessrs.  Babcock  ct  AVilcox,  Ltd.,  exhibit  their 
c-hain-grate  stoker.  The  ITnion  Electric  Co.,  Ltd.,  show  a 
model  shop  windtnv  lighted  by  the  "'Union'  Ideal  Shop 
Window  Lighting  System."  Messrs.  Ozonair,  Ltd.,  have  a 
stand  devoted  to  their  apparatus  for  generating  ozone  :  both 
fixed  and  portable  types  are  shown,  suitable  for  a  variety  of 
applications.  Messrs.  Edward  Bennis  &  Co.,  Ltd.,  show  no 
fewer  than  five  "  smoke  abatement "  exhibits,  comprising  two 
types  of  mechanical  stokers  (coking  and  chain-grate),  with  a 
bucket  elevator  and  bunker  and  ash  remover.  Bean's 
Biiusen  Smokeless  Furnaces  Co.,  Ltd.,  have  an  exhibit 
of  their  furnace,  and  Messrs.  James  Hodgkinson  (Salford), 
Ltd.,  show  an  automatic  coking  stoker.  Messrs.  John 
lluscoe  &  Co.,  Ltd.,  also  show  their  "  Tuto  "  mechanical 
stoker  and  elevator.  Mr.  Hjalmar  Lofquist,  of  Stockholm, 
exhibits  an  electric  automatic  apparatus  for  heating  water, 
in  operation.  Messrs.  J.  &  P.  Hill  show  the  "  Galloway- 
Hill  "  patent  furnace. 

The  centre  of  interest  at  the  Exhibition,  however,  is  the 
"  Electricity  Hall  "  organised  by  the  Electric  Supply  Pub- 
licity Committee.  This  has  been  tastefully  decorated  with 
mauve  and  white  hanging  drapery,  palms,  &c.,  and  is  well 
advertised  by  prominent  electric  signs ;  being  close  to  the 
entrance  of  the  Exhibition  it  cannot  be  overlooked,  and 
hardly  a  single  \isitor  can  escape  paying  it  a  visit. 
The  Electricity  Hall  is  not  divided  up  into  separate 
stands;  it  is,  however,  classified  into  sections  under  the 
heads  of  cooking  (and  eating — there  is  a  daintily  furnished 
restaurant),  heating,  laundi-y  and  miscellaneous,  of  which  the 
first-named  is  by  far  the  most  important.  Here  are  collected 
electric  cookers,  boilers,  hot-plates  and  other  utensils  repre- 
senting the  products  of  all  the  leading  makers  :  Messrs. 
Purcell  &  Nobbs,  the  British  Prometheus  Co.,  Ltd.,  the 
Sun  Electrical  Co.,  Ltd.,  Messrs.  Ferranti,  Ltd.,  the  General 
Electric  Co.,  Ltd.,  Electric  and  Ordnance  Accessories  Co., 
Ltd.,  the  Berry  Construction  Co.,  Ltd.,  Messrs.  Benson, 
Messrs.  Mabbott  &  Co.,  Messrs.  Jackson,  Mr.  Bertram 
Thomas — all  these  firms  have  more  or  less  apparatus  on 
show,  most  of  it  being  in  use.  The  collection  is  unique, 
and  of  the  greatest  interest.  Next  comes  the  heating  section, 
in  which,  as  well  as  in  the  former,  we  find  many  of  the 
above-named  firms  represented  ;  here  also  are  the  Dowsing 
Radiant  Heat  Co.,  Ltd.,  the  British  Thomson-Houston  Co., 
Ltd.,  the  Edison  &  Swan  United  E.L.  Co.,  Ltd.,  Messrs. 
Drake  &  Gorham,  Messrs.  Berry,  Skinner,  &  Co.,  Messrs. 
Siemens  Bros.  &  Co.,  the  Metropolitan  Electric  Supply  Co., 
Messrs.  Spagnoletti  &  Co.,  and  the  City  of  London  E.L.  Co. 
The  main  feature  of  the  laundry  is  the  electric  iron  ;  and  in 
the  miscellaneous  section  we  must  add  the  names  of  Messrs. 
Causton,  the  Adnil  Electric  Co.,  Messrs.  Mavor  &  Coulson, 
the  Armorduct  Co.,  and  the  Synchronome  Co.  to  those  given 
above. 

The  Hall  is  admirably  arranged  ;  at  the  entrance  is  the 
stall  of  the  Committee,  at  which  numerous  booklets, 
brochures,  pamphlets,  et  hoc  genus  omne,  can  be  obtained. 
Beyond  this  on  one  side  is  the  restaurant,  with  its  inviting 
little  tables,  and  at  the  end  of  the  room  the  scullery,  where 
some  interesting  electrical  machines  for  peeling  potatoes, 
cleaning  knives,  &c.,  are  to  be  seen  in  use.  Returning  on 
the  other  side  of  the  hall,  we  find  the  electric  kitchen  lacing 
the  restaurant,  behind  a  counter  on  which  are  displayed 
various  appetising  dainties.  The  apparatus  shown  in  this 
section  was  connected  up  by  the  Marylebone  Electric  Supply 
Department  on  the  excellent  system  already  mentioned  in  a 
recent  issue,  and  includes  cookers  mainly  suitable  for  ordi- 
nary households,  as  well  as  auxiliary  apparatus  such  as  hot 
cupboards,  water  boilers,  &c. .  A  large  space  is  allotted  to 
this  exhibit,  and  visitors  are  welcome  to  examine  the  ovens, 
&c.,  which  are  operated  by  a  staff  of  lady  cooks  who  have 
been  taught  the  use  of  the'  electrical  appliances  within  the 
last  fortnight.      Needless   to  say,   there  are   uo   liauseous 


odours,  no  suffocating  fumes,  in  the  neighbourhood  of  this 
ruiswe ;  nor  is  the  temperature  high.  Perfect  comfort 
reigns,  and  hence  it  is  possible  to  place  the  restaurant  and 
the  kitchen  close  together  in  the  same  room. 

The  heating  section  comes  next,  well  filled  with  radiators 
and  convecters  of  all  sorts  and  sizes  ;  and,  lastly,  the  model 
laundry  and  miscellaneous  sections  close  the  circuit.  There 
is  also  a  tuneful  but  unobtrusive  band — the  Russian  Bala- 
laika Orchestra — in  a  corner,  whose  performance,  without 
preventing  conversation,  is  soothing  and  appropriate. 

The  lighting  of  the  Electricity  Hall  is  effectively  carried 
out  with  metallic-filament  lamps  in  bowls,  and  in  Holo- 
phane  cut-glass  shades,  close  to  the  ceiling :  the  Union 
Electric  Co.'s  Excello  flame  arc  lamps  are  used  in  the 
corridor  and  the  main  hall. 

It  should  be  added  that  demonstrations  of  the  uses  of  the 
various  electrical  devices  go  on  all  day,  and  all  the  refresh- 
ments consumed  in  the  restaurant  are  cooked  by  electricity, 
in  view  of  the  purchasers.  Free  tickets  of  admission  can  be 
obtained  from  the  various  electricity  supply  authorities,  and 
it  is  to  be  hoped  that  there  will  be  a  very  large  attendance. 


ELECTRICAL    LAW    IN    THE    BRITISH 
DOMINIONS. 


[from  our  legal  contributor.] 

(Continued  from  page  331.) 

10.  Ontario. — The  revised  statutes  of  Ontario  which  were 
published  in  1897,  contain  "  an  Act  respecting  companies 
for  supplying  steam,  heat,  electricity,  or  natural  gas,  for 
heat,  light,  power."  This  Act  provides  (by  Sec.  1)  that 
any  five  or  more  persons  who  desire  to  form  a  company  for 
supplying  (^inter  alia)  electricity  in  any  city  or  municipalit}-, 
may  become  incorporated  under  the  Ontario  Companies  Act. 
Every  such  company  may  construct  works  for  the  produc- 
tion of  electricity,  and  may  conduct  the  same  by  any  means 
through,  under,  and  along  the  streets,  highways  and  public 
places  of  the  city,  town,  or  other  municipality  ;  but  as  to 
such  streets,  highways  and  public  places,  only  upon  and  sub- 
ject to  such  agreement  in  respect  thereof  as  shall  be  made 
between  the  company  and  the  municipality,  and  under  and 
subject  to  any  by-law  of  the  Council  of  the  municipality 
passed  in  pursuance  thereof.  By  Sec.  5  it  is  provided  that 
no  company  shall  be  entitled  by  virtue  of  the  Act,  to  take 
possession,  or  make  use  of,  private  property,  or  to.  do  any 
work  thereon  under  the  compulsory  powers  of  the  com- 
pany in  that  behalf,  until  the  amount  to  •  be  paid  for 
or  in  respect  of  such  property  is  ascertained  by  arbi- 
tration or  otherwise,  as  the  case  may  be,  and  is  paid 
or  tendered  to  the  parties  entitled  thereto,  or 
is  paid  into  Court  for  their  benefit.  An  electric  light  com- 
pany may  also  lease  their  machinery  when  it  is  not  in  use, 
and  they  may  lease  the  land  which  they  use  for  the  purpose 
of  their  undertaking. 

Another  Statute  (Cap.  208  of  the  Revised  Statutes  of 
1897)  entitled,  "An  Act  Respecting  Street  Railways," 
provides,  by  Sec.  18,  that  where  a  street  tramway  is  operated 
by  electricity,  and  wires  are  suspended  overhead,  guard  wires 
must  be  placed  and  maintained  in  such  a  way  as  to  prevent 
telegraph  or  telephone  wires  from  falling  upon  the  naked 
conductors.  It  is  also  enacted  that  the  company  when-'; 
operating  any  portion  of  its  line  by  means  of  electricity  shall 
use  such  means  and  appliances  as  may,  as  far  as  may  be 
leasonably  possible,  prevent  water  pi{>es,  &c.,  placed  under- 
ground from  being  damaged  by  the  escape  or  discharge  of 
electricity  into  the  ground.  For  this  purpose  the  rails  must 
be  properly  bonded. 

By  the  Municipal  Act  of  1897  (Cap.  223),  it  is  provided 
that  the  local  authorities  may  make  by-laws  for  regulating 
the  erection  and  maintenance  of  electric  light,  telegraph, 
and  telephone  poles  and  wires,  within  their  limits. 

By  Sec.  566  of  the  same  Act,  it  is  provided  that  the 
Councils  of  the  municipalities  may  make  by-laws  to 
authorise  any  gas  or  water  company  to  lay  down  pipes  or 
conduits  for'  the  conveyance  of  water  or  gas  under  streets  or 
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public  squares,  subject  to  such  regulations  as  the  Council  see 
fit:  and  by  an  amending  Act  which  was  passed  in  1902 
(The  Municipal  Amendment  Act,  1902,  2  Edward  YII, 
c.  29),  similar  provision  was  made  in  the  case  of  electrical 
supply.  It  may  be  ol)S(!rved,  in  passing,  that  these  Acts  con- 
taiji  provisions  which  ensure  that  a  sujipiy  shall  be  given  to 
each  consumer  on  equally  favourable  terms.  It  is  also  com- 
I)ctent  for  those  who  provide  the  supply  to  demand  security 
for  its  continuance  from  the  consumer. 

The  (iovernment  of  Ontario  early  became  alive  to  the  fact 
that  they  had  in  their  great  rivers  which  run  through  the 
colony  immense  stores  of  power,  and  that  it  was  essential 
that  the  use  of  that  power  should  be  controlled  by  the  Legis- 
lature. Accordingly  in  lOOfi  by  "  an  Act  to  provide  for  the 
Transmission  of  Electrical  Power  to  Municipalities,"  a  body 
entitled  the  Hydro- Electric  Power  Commission  of  Ontario, 
was  brought  into  being.  While  this  Act,  generally  speaking, 
enabled  the  Commission  to  grant  powers  to  municipalities,  an 
Act  which  was  passed  last  year  (The  Power  Commission  Act, 
1911,  Cap.  14),  provides  that  any  one  or  more  of  ratepayers 
in  a  municipality,  the  Corporation  of  which  has  not  entered 
into  a  contract  with  the  Commission  under  the  Power  Com- 
mission Act,  may  apply  to  the  Corporation  to  obtain  from  the 
Commission  a  supply  of  electrical  power  and  energy  for  the  use 
of  such  ratepayer  or  ratepayers  for  lighting,  heating,  and  power 
purposes,  or  for  any  of  such  purposes.  Upon  such  request 
the  (commission  furnishes  to  the  Corporation  an  estimate  of 
the  maximum  cost  per  horse-power  at  which  the  electrical 
power  or  energy  will  be  supplied  and  an  estimate  of  the  cost 
of  providing  and  constructing  transmission  lines.  The 
process  of  obtaining  a  supply  of  power  is  much  simplified  by 
the  procedure  under  this  Act.  Thus,  under  a  former  Act 
a  poll  of  ratepayers  was  necessary,  but  this  may  now  be 
dispensed  with. 

11.  Quebec. — There  does  not  appear  to  be  any  special 
Act  or  Ordinance  relating  to  the  supply  of  electric  light  in 
the  Province  of  Quebec.  However,  by  an  Act  assented  to 
on  January  12th,  1895,  it  was  provided  that  the  provisions 
of  the  law  concerning  the  organisation  of  gas  and  water 
companies  should  govern  the  organisation  of  electric 
light  and  water  companies.  It  would  thus  seem  that  those 
who  have  power  to  legislate  in  Quebec  have  fallen  into  the 
error  of  legislating  by  reference,  a  procedure  which  has  done 
so  much  to  arrest  the  progress  of  electrical  development 
nearer  home.  Turning  to  the  ordinances  so  incorporated,  it 
will  be  found  that  by  Sec.  G  of  Cap.  Ill  of  the  Revised 
Quebec  Statutes  (1888),  provisions  are  set  out  under  which 
gas  and  water  companies  may  commence  business.  It  is 
provided  that  any  five  or  more  persons  who  desire  to  form  a 
company  for  supplying  any  city,  town,  incorporated  village, 
parish,  township  or  other  municipality  with  electricity  or 
water,  or  with  both  electricity  and  water,  may  make  and  sign 
a  statement  or  declaration  in  writing*  in  which  shall  be  set 
forth  :— 

(1)  The  corporate  name  of  the  company  ;  (2)  the  object 
for  which  the  same  is  formed  ;  (3)  the  amount  of  the  capital 
stock  of  the  company,  which  shall  be  divided  into  shares  of 
■^20  each.  The  company  so  incorporated  may  sell  or  hire 
out  meters  and  fittings.  They  may  break  up  streets  for  the 
purpose  of  laying  mains  and  pipes,  and  may  even  pass 
through  or  under  the  property  of  one  person  to  reach  that 
of  another,  provided,  of  course,  that  in  this,  as  in  other  cases, 
they  make  satisfaction  for  all  damage  which  may  be  done.  Their 
works  must  also  be  carried  on  with  due  regard  to  public 
public  safety.  With  regard  to  the  laying  of  cables,  the 
company  has  powers  similar  to  those  which  are  conferred 
upon  telegraph  companies.  Thus,  "  it  may  construct  the 
lines  of  telegraph  designated  in  its  certificate,  upon  any  lands 
purchased  by  it,  or  the  right  to  carry  its  line  over  which  has 
been  conceded  to  it  by  the  parties  having  a  right  to  make 
such  a  concession,  and  along  any  and  upon  any  of  the  public 
roads  and  highways,  or  across  any  of  the  waters  within  this 
province  by  the  erection  of  the  necessary  fixtures,  including 
.posts,  piers  or  abutments,  for  sustaining  the  cords  or  wires 
of  such  lines,  provided  the  same  are  so  constnicted  as  not  to 
incommode  the  public  use  of  such  roads  or  highways,  or  to 
impede  the  free  access  to  any  house  or  other  bnilding  erected 
in  the  vicinity  of  the  same,  or  to  interrupt  the  navigation  of 
such  water." 

12.  Nova  Scotia. — The  Nova  Scotian  Government,  in  the 


matter  of  eler-tric  lighting,  have  apparently  contented  them- 
selves with  placing  a  restriction  on  prices.  Thus,  by  "  an 
Act  to  Piegulate  the  Prices  of  Electric  Light  and  Energy, 
1907  (7  Edw.  VII,  c.  40),"  every  person,  firm  and  company, 
and  every  city  or  town  carrying  on  thr  ^  •  '■ '  -s  of  fumisl  r  :- 
electric  light  or  energy,  mu.st  file  in  tho  f  the  Proviir    ■. 

Secretary  a  schedule  of  the  prices  charged  for  electric  light 
and  energy.  The  Governor  may,  upon  application,  alter, 
reduce,  or  modify  the  charges.  To  take  or  collect  charges 
higher  than  those  attained  on  the  file  is  an  offence  for 
which  a  person  is  liable  to  a  penalty  of  not  less  than  ^."jO. 

18.  (Jopi'  Colony. — The  only  Act  in  force  in  Cape  Colony 
on  the  subject  under  discussion  is  an  "  Act  for  Regulating 
the  Employnjent  of  Electricity  for  the  Purposes  of  Electri'- 
Lighting  and  Power  Generally,"  which  was  passed  in  1893. 
The  provisions  of  that  Act  apply  to  every  local  authority, 
company  or  person,  supplying  or  employing  electricity  for 
any  public  purpose,  within  any  area,  who  may  be  authorised 
by  an  Act  of  Parliament,  or  to  any  company  or  person  who 
may,  with  the  consent  of  any  local  authority,  and  the 
approval  of  the  Governor,  be  empowered  to  supply  or  employ 
electricity  for  any  public  purpose  within  any  area,  and  shall 
apply  to  every  undertaking  so  to  supply  or  employ  electri':'ity. 
Sec.  2  provides  that  "  the  (iovernor  may  from  time  to 
time  make  such  regulations  in  accordance  with  the  regula- 
tions for  the  time  being  of  the  Board  of  Trade  of  the 
United  Kingdom,  subject  to  such  modifications  as  he  may 
think  expedient,  but  in  no  case  more  stringent,  for 
securing  the  safety  of  the  public  from  personal  injury,  or 
from  fire  or  otherwise,  and  for  minimising,  as  far  as  may  be 
reasonable,  any  interference  with  thf*  electric  wires  and 
apparatus,  and  lines  of  the  Government  or  any  other 
authority,  company  or  person,  and  from  time  to  time  rescind, 
alter  or  repeal  such  regulations. 

Sec.  8  provides  that  any  local  authority  duly  authorised 
thereto,  and  any  company  or  person  having  received  the 
necessary  consents  intending  to  apply  for  statutory  powers 
to  enable  them  to  supply  electricity  for  any  public  purpose, 
or  use  it  as  a  motive  power  in  connection  with  tramways, 
shall  give  three  months'  notice  of  such  intention  to  the 
Government,  and  must  also  advertise  the  fact  of  their 
application  in  the  papers. 

14.  Ceylon.  —  In  1895  the  Government  of  Ceylon 
passed  an  Electricity  Ordinance  to  provide  for  the  protection 
of  persons  and  property  from  the  irisks  incidental  to  the 
supply  and  use  of  electricity  for  lighting  and  for  other 
purposes. 

The   Ordinance  of  1895    was   repealed    in  1900   by  the 
Electricity  Ordinance  (No.  26)  of  190(;,  which,  by  Sec.  5  (1). 
provides   that  no   person   shall  supply  energy  for    electric 
traction  or  to  the  public  for  any  purpose,  except  under  and 
in  accordance  with  the  terms  and  conditions  of  («)  a  Ucence 
granted   by   the   Governor  ;  or  (/>)  a  licence  or  (X)ncession 
granted  by   a   municipal   council   and   authorised    by    the 
Governor,  with  the  advice  of  the  Executive  Council.     There 
is  a  proviso  exempting  those  affected  by  loutrai-ts  in  forct- 
when  the  Act  came  into  operation.     The  section  goes  on  to 
provide  that  no  person  shall  for  any  purpose  in  any  street, 
alley,  or  lane,  or  in  any  vessel,  factory  or  public  place  use 
energy  which  is  not  supplied  to  him  under  a  licence  as  afore- 
said   without   giving   seven  clear   days'  notice  to  the  local 
authority.     By    Sec.   0  (1)  the  Governor  may  license  any 
person   to  supply  energy  for  any  purix)se  in  any  specified 
local  area,  and  also  to  lay  down  electric  supply  lines  for  the 
conveyance  and  trnusmission  of   energy   from  a  generating 
station   situated   outside   such   specified   local   area  to   the 
boundary  of  such  area  in  any  case  in  which  the  energy  to  be 
supplied  is  to  be  generated  outside  the  local  area.      The 
(iovernor  may  cancel  a  licence  or  place  the  licensee  upon 
further  conditions  and  restrictions  in  case  he  is  guilty  of  a 
breach  of  the  conditions  of  his  licence  ;  becomes  bankrupt  or. . 
insolvent ;  or  where  the  licensee  shows  the  Governor  that  the- 
undertaking  cannot  l)e  carried  on  except  at  a  loss.     The  law 
is  apparently  rigorously  enforced,  for  by  Sec.  10  if  a  peison 
supplies  energy  either  to  the  public  or  for  traction  without 
obtaining  a  licence  or  concession  ns  required  by  Sec.  5  (1), 
or  uses  energy  supplied  otherwise  than  under  the  provisions 
of  Sec.  5  (1),  without  giving  notice  required  by  Sec.  5  (2), 
he    is    punishable    with    a    fine    which    may    extend    to 
500  rupees. 
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15.  Jamaica. — The  supply  of  electricity  in  Jamaica  is 
controlled  by  a  law  which  was  passed  in  1890, smA.  tit.  "The 
Electric  Lightins;  Law,  1800."  This  measure  seems  to  be 
founded  on  the  English  Electric  Lighting  Acts.  It  provides 
(by  Clause  2)  that  the  Governor  in  Privy  Council  may  from 
time  to  time  license  any  local  authority  as  defined  by  the 
law,  or  any  company  or  person,  to  supply  electricity  under 
this  law  for  any  public  or  private  purposes  within  any  area, 
subject  to  certain  provisions.  The  "  local  authority  "  means 
the  parochial  board  of  the  parish  within  which  the  licence 
is  sought  to  be  obtained.  The  consent  of  every  local 
authority  having  jurisdiction  within  the  area,  or  any  part  of 
the  area,  within  which  the  supply  is  to  be  licensed  to  be 
furnished,  is  required  as  a  condition  precedent  to  the  appli- 
cation for  a  licence.  The  local  authority  are  authorised  to 
give  such  consent,  subject  to  the  approval  of  the  Governor 
in  Council.  Ih  addition  to  the  by-laws  which  the  Governor 
may  make  for  the  purpose  of  carrying  the  Act  into  effect 
and  securing  the  safety  of  the  public,  the  local  authority 
may  make  by-laws  and  provide  penalties  for  their  breach. 

There  is  a  provision  for  compulsory  purchase  of  any 
undertaking  by  the  local  authority  upon  terms  precisely 
similar  to  those  of  the  Electric  Lighting  Act,  1888. 

(To  be  concluded.) 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  folloiaing  week.  Correspondents  should  forward  their  communi- 
catio'fis  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  navie  and  address  in  our  possession. 


Diesel  Engine  Trials. 

We  note  that  in  your  issue  of  March  22nd,  it  is  suggested 
in  reference  to  the  trial  made  by  Messrs.  Barclay,  Curie  &  Co., 
of  Glasgow,  on  the  Diesel  engine  made  by  them,  which 
trial  consisted  of  a  30  days'  non-stop  run,  that  this  is  the 
longest  reliability  trial  of  Diesel  plant  on  record. 

In  reference  to  this  point,  we  would  say  that  a  trial  of 
this  duration  on  Diesel  engines  is  by  no  means  exceptional, 
and  not  only  is  this  the  case  as  regards  trials,  but  also  many 
of  our  engines  have  run  regularly  for  similar  periods  in 
actual  service. 

I  might  quote  one  instance  of  this,  viz.,  the  engine  we 
supplied  to  the  Birkdale  Electricity  Works  close  upon  five 
years  ago.  This  engine  runs  regularly  for  a  month,  and  is 
then  shut  down  for  a  few  hours  for  cleaning,  &c. 
Mr.  Bentham,  the  engineer,  recently  presented  a  report  to 
his  directors,  in  which  he  gave  the  number  of  hours  this 
engine  had  actually  run  in  service  since  it  was  installed,  and 
the  figures  showed  that  the  engine  had  worked  on  load  for 
an  average  of  23|  hours  out  of  every  24  since  it  was  first 
started. 

We  do  not  bring  up  this  point  with  any  desire  to  depreciate 
the  excellent  performance  of  the  Barclay-Curie  engine,  but 
merely  to  show  that  runs  of  30  days'  duration  are  not  without 
precedent  with  Diesel  engines,  but  in  fact  occur  in  regular 
practice. 

Mirrlees,  Biekerton  &  Day,  Ltd, 
Chas.  Day,  Mariaginq  Director, 

Hazel  Grove,  31arch  25ih,  1912. 

[It  should  be  remembered  that  the  engine  in  question 
was  of  1,500  B.H.p. — Eds.  E.R.] 


Earthing  Mains. 


In  your  note  below  my  letter  re  the  above,  you  state  that 
the  earthing  regulation  of  the  Board  of  Trade  applies  only 
to  the  neutral  of  a  three-wire  system.  In  Messrs.  Dick  and 
Fernie's  new  book  on  distributing  systems  they  give  an 
instance  to  show  that  it  is  advisable  to  earth  the  outer  of  a 
L.T.  single-phase  network  fed  from  transformers,  and  in  a 
note  at  the  foot  of  page  195  they  state  that,  according  to 
the  B.  of  T.  regulations,  the  outer  conductor  of  a  concentric 
low-tension  network  should  be  earthed  at  the  transformer. 

Suppose  outers  were  not  earthed,  a  slight  defect,  such  as 
the  inner  or  -f-  lead  touching  tubing,  in  the  wiring  of  a  house, 
would  cause  the  inner  of  a  distributing  main  to  be  at  earth 


potential,  and  full  voltage  of  supply  to  be  between  the  outer 
and  earth.  The  insulation  between  the  outer  and  lead 
covering  of  concentric  cables  is  usually  not  so  high  as  between 
the  inner  and  outer  conductors,  so  that  this  reversal  of  the 
inner  and  outer  would  not  be  desirable. 

Inquirer. 


Large  Currents  at  High  Frequency. 

To  produce  currents  at  high  frequency — say,  2,000  per 
second — very  high  speeds  and  a  large  number  of  poles  are 
used.  The  winding  might  be  a  single  turn  arranged  zigzag. 
In  such  cases  might  not  artificial  cooling  be  adopted,  where 
larger  currents  are  required  ?  In  the  case  of  a  simple 
winding  like  that  referred  to,  it  might  be  in  the  form  of  a 
copper  tube,  and  oil  or  air  might  be  applied  as  the  cooling 
media  ;  this  would  probably  multiply  the  output,  as  ordi- 
narily obtained,  many  times. 

W.  H.  F.  Mnrdoch. 

London,  March  23rd,  1912. 


Constantinople  Telephone  System. 

In  your  "Telegraph  and  Telephone  Notes"  last  week, 
referring  to  the  telephone  installation  at  Constantinople, 
there  are  one  or  two  errors  which  I  think  it  perhaps  might 
be  advisable  to  set  right. 

The  rates  themselves  are  not  as  stated  in  your  Notes,  but 
are  as  follows  : — For  private  houses,  £T5  for  500  conversa- 
tions ;  for  business  exchanges,  £T5.50  for  550  conversations. 

The  total  cost  of  the  works  that  are  being  installed  will 
be  nearer  £250,000  sterling  than  the  £125,000  you  mention, 
and  it  is  hoped  that  the  exchange  system  will  be  opened  and 
ready  for  use  in  about  18  months  from  now. 

S.  J.  Goddard. 
London,  B.C.,  March  2l5^  1912. 

[We  regret  the  errors  pointed  out  by  our  correspondent  ; 
the  Note,  as  indicated  at  the  time,  was  derived  from  a 
French  journal. — Eds.  E.R.] 


PARLIAMENTARY. 


Brighton  Tramway  Proposals. 

(^Concluded  from  page  43?,) 

At  the  resumed  sittings  of  the  Committee,  Me.  C.  J.  Spencer, 
general  manager  of  the  Bradford  Corporation  Tramways,  gave 
evidence  in  support  of  the  scheme,  and  said  that,  having  regard  to 
his  experience  at  Bradford,  he  considered  that  the  estimates  of  the 
proposed  Brighton  system  were  reasonable.  He  corroborated  the 
evidence  of  Mr.  Hamilton  to  the  effect  that,  wherever  motor-'buses 
could  operate,  so  could  trolley  vehicles.  In  cross-examination, 
witness  said  a  five-minutes  service  would  be  needed  to  carry  the 
estimated  traffic.  Answering  the  Chairman  as  to  whether  he 
thought  that  railless  traction  would  one  day  supersede  tramways 
altogether,  witness  said  he  did  not  think  that  would  be  the  case  on 
broad  roads,  but  it  was  an  excellent  substitute  where  the  roads  were 
too  narrow  for  a  tramway.  On  broad  roads,  he  thought  the  tram- 
way would  always  hold  its  own.  Replying  to  further  questions, 
witness  said  that  the  system  at  Bradford  was  installed  as  an 
experiment,  but,  being  satisfied  with  it,  they  proposed  extending  it. 

Mr.  J.  M.  McElroy  (general  manager  of  the  Manchester  Cor- 
poration Tramways)  expressed  the  opinion  that  there  ought  to  be  a 
through  route  between  Rottingdean  and  Shoreham,  operated  by  one 
authority.  He  considered  the  outside  local  authorities  should  own 
the  system  which  was  within  their  own  districts,  but  that  the 
Brighton  Corporation  should  operate  the  whole. 

Mr.  R.  W.  Barnett,  who  represented  a  large  number  of  property 
owners,  addressed  the  Committee  on  their  behalf,  and  urged  that 
powers  should  not  be  granted  in  respect  of  Western  Road. 

A  number  of  Witnesses  were  afterwards  called  in  support  of 
the  contention  that  property  would  be  depreciated  if  the  system 
was  allowed  in  certain  roads. 

Colonel  Yorke,  who  was  in  attendance  on  behalf  of  the  Board 
of  Trade,  was  asked  by  the  Chairman  to  give  advice,  and  said  the 
Board  of  Trade  were  of  opinion  that  the  circumstances  concerning 
parts  of  the  Western  Road,  North  Street,  St.  James'  Street,  Upper 
St.  James'  Street,  Bristol  Road  and  St.  George's  Road,  were  such  as 
to  render  the  Board  adverse  to  seeing  any  system  of  trackless  trolley 
traction  along  the  route.  Answering  Mr.  Balfour  Browne,  Witness 
said'  the  Board  considered  double-decked  cars  more  dangerous  than 
single  decked,  but  there  was  no  experience  either  in  this  country 
or  on  the  Continent  to  guide  them  with  regard  to  this.  The  double 
deck  would  increase  the  weight,  and  the  Bcixd  had  decided  from 
the  first  that  the  weight  of  a  car   should  not  exceed  3i  tons  un- 
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loaded  or  5  tons  loaded.  Questioned  by  Mr.  Lloyd,  Witness  said 
there  was  tfround  for  oV>jectin(f  to  a  sinpfle-decked  trolley  car  which 
would  not  apply  to  a  motor-'bus,  but  he  did  not  say  there  was  a 
physical  reason  why  the  one  should  be  more  objectionable  than  the 
other. 

Mr.  Balfoue  Browne,  K.C.  then  openwl  the  case  for  the  Hove 
Corporation  Bill,  which  proposed  to  lay  down  a  pystem  of  railless 
traction  in  the  Borouph  of  Hove  and  in  the  western  districts 
beyond.  He  explained  that  neither  the  Corporation  or  the 
majority  of  the  ratepayers  desired  to  have  such  a  system,  but  they 
were  bound  to  admit  there  was  a  necessity  for  better  communication 
through  Hove  into  Brighton.  They  brouffht  their  Bill  forward  in 
self-defence,  not  only  for  power  to  run  'buses — which  they  wanted 
— but  for  the  trackless  system,  in  case  the  committee  should  con- 
sider that  system  was  the  ripht  thinp.  Their  contention  was  that 
the  extra  facilities  required  should  be  met  by  motor-'buses. 

Mu.  Baunett  Marks  (Mayor  of  Hove)  was  called  and  said  they 
considered  it  would  be  most  detrimental  to  Hove  to  have  a  track- 
less trolley  system.  If,  however,  the  Committee  decided  there 
should  be  such  a  through  system,  then  the  Corporation  wanted  to 
be  master  in  their  own  house,  and  heuce  they  were  seeking  the 
power  to  provide  the  system  from  Shoreham  to  the  Brighton  western 
boundary.  In  that  case  there  would  be  no  diflBculty  in  working 
with  Brighton. 

A  large  number  of  local  witnesses  were  called,  chiefly  on  the 
question  of  property  depreciation. 

Me.  W.  H.  Dawson,  of  Bradford,  who  had  assisted  Mr.  Scott,  the 
surveyor  of  Hove,  in  the  preparation  of  the  estimate,  expressed  the 
opinion  that  these  were  sufficient. 

Mr.  a.  R.  Feaenley  (general  manager  of  the  SheflSeld  Corpora- 
tion Tramways)  said  that  his  Corporation  were  now  promoting  a 
Bill  for  trackless  trolley  tramways.  They  had  not  many  roads  in 
SheflBeld  which  would  compare  favourably  with  those  of  Hove. 
In  cross-examination.  Witness  said  if  Hove  preferred  a  motor-'bus 
service,  he  did  not  see  why  they  should  not  have  it. 

Mr.  a.  C.  Swinton,  M.I.C.E.,  expressed  the  opinion  that  Western 
Road  was  unsuitable  for  a  railless  system,  and  he  advocated  motor- 
'bn'ses  in  preference  to  the  proposed  system. 

Me.  F.  W.  Keen  addressed  the  Committee  for  the  PortsladeU.D.C, 
He  said  his  clients  were  opposed  to  railless  traction,  and  asked  the 
Committee  to  reject  the  Bill  of  the  Brighton  Corporation,  which 
he  submitted  was  imly  brought  forward  to  prevent  the  Tramway  Co. 
getting  the  powers  they  were  asking  for.  The  introduction  of  the 
trackless  cars  would  not  be  to  the  interests  of  the  district,  and  the 
scheme  presented  two  germs  of  self-destruction,  viz.,  the  narrow 
roads  and  the  double-deck  cars.  The  present  'bus  service  might  not 
be  perfect,  but  it  was  better  than  posts  and  wires  on  these  narrow- 
roads.  He  believed  the  'Bus  Co.,  if  left  alone,  would  improve  its 
service  to  meet  the  needs  of  the  district. 

Evidence  was  then  called  in  support  of  the  position  taken  up  by 
Portslade  U.D.C. 

Me.  R.  Habkee,  who  represented  the  Shoreham  U.D.C,  said 
that,  after  careful  consideration,  the  local  authority  had  come  to 
the  conclusion  that  a  service  of  electric  tramways  would  best  meet 
their  needs. 

Me.  J.  Flowees,  on  behalf  of  the  Southwick  U.D.C,  opposed  the 
Bills  of  the  Brighton  and  Hove  Corporations. 

Me.  Wedderburn,  K.C,  addressed  the  Committee  for  the 
Omnibus  Co.,  and  said  that  if  the  Bill  of  the  Brighton  Corporation 
was  going  to  •  be  granted,  his  clients  had  nothing  to  say,  as  the 
Brighton  Corporation  had  treated  them  fairly  in  the  matter,  but  if 
the  Hove  Corporation  were  to  be  given  powers  to  run  motor-'buses 
■  in  Hove,  then  he  contended  there  should  be  some  recognition  of  the 
'bus  company.  Hove  ought  to  give  an  undertaking  to  grant  a  lease 
to  the  company  for  a  number  of  years. 

Mr.  Hutchinson  opened  the  case  for  the  Brighton  and  District 
Tramway  Bill,  and  said  that  the  reason  why  the  tramway  was  in 
its  present  condition  was  simply  because  every  effort  made  on  its 
behalf  had  been  thwarted  by  the  local  authorities.  The  British 
Electric  Traction  Co.  acquired  the  tramway  with  the  intention  of 
equipping  it  electrically  and  extending  it  to  meet  modern  needs, 
but  at  every  step  Brighton  and  Hove  had  opposed  them.  The  pro- 
moters of  the  present  Bill  were  gentlemen  of  very  large  experience 
in  tramway  undertakings,  and  if  the  Bill  was  passed  they  intended 
to  form  a  company  and  to  transfer  the  tramway  to  that  company. 
The  terms  of  the  agreement  by  which  the  tramway  could  be  ac- 
quired from  the  British  Electric  Traction  Co.  and  handed  over  to 
the  new  company  would  be  laid  before  the  Committee  and  evidence 
given  that  the  necessary  capital  would  be  forthcoming. 

Mb.  Stephen  Sellon  gave  evidence  in  support  of  this  scheme,  and 
detailed  the  various  attempts  which  had  been  made  in  the  past  to 
get  Parliamentary  powers  to  reconstruct  and  extend  the  existing 
tramways.  He  admitted  that  for  certain  purposes  railless  traction 
was  useful,  but  in  the  case  before  them  he  considered  it  ill  advised, 
and  that  it  would  involve  a  great  loss  to  the  Brighton  and  Hove  rate- 
payers. To  make  an  income  of  £16,.5U0  a  year  in  Hove,  the  railless 
cars  would  have  to  cover  744,000  miles  a  year,  and  that  he 
estimated  would  mean  a  loss  on  the  working  of  £4,650,  to  which 
interest  and  sinking  fund  and  depreciation  would  have  to  be  added. 
The  proposal  in  the  Hove  Bill  to  remove  the  tramway  he  considered 
most  unfair. 

In  cross-examination  witness  said  the  company  had  power  to 
electrify  the  present  line,  but  they  were  deterred  from  doing  it 
because  they  could  not  get  a  satisfactory  agi  cement  with  Hove 
regarding  the  purchasing  period. 

Questioned  by  Lord  Abhton,  witness  said  he  did  not  think  it  was 
possible  to  run  trackless  trolleys  over  the  same  line  as  a  tramway 
for  any  distance.  In  Leeds  the  railless  trolley  system  started  where 
there  -was  a  tramway  "and  went  over  it  for  some  way  and  then 
branched  ofiE. 


Mr.  Geo.  Balfoub,  one  of  the  promoters  of  the  Company's  Bill 
was  called,  and  pledged  himself  to  electrify  the  line  if  the  Bill  waa 
passed.  He  had  no  doubt  that  the  necessary  capital  would  be 
forthcoming. 

Mb.  Freeman,  K.C,  addressin^f  the  Committee  on  behalf  of  the 
Ea<it  and  West  Sussex  County  ConnciL".  said  that  there  waa 
objection  to  either  of  the  Bills  proposed  and  he  asked  the  Com- 
mittee if  they  were  absolutely  satisfied  that  any  new  developments 
were  necespary.  or  were  the  whole  needs  to  be  met  by  leaving  thing" 
in  the  hands  of  the  present  persons  with  a  strong  intention  that 
the  service  must  be  improved.  Whatever  the  Committee  decided, 
however,  he  asked  that  there  should  be  some  contribution  made  to 
the  cost  of  keeping  up  the  roads  affected. 

Counsel  appearing  for  the  Hove  and  Brighton  Bills  also  addreseed 
the  Committee  in  reply. 

The  Committee  having  adjourned  to  consider  the  matter,  the 
Chairman  announced  that  they  had  decided  not  to  approve  of  the 
preamble  of  the  Bill  of  the  Tramway  Co.  With  regard  to  the 
other  two  Bills,  they  considered  it  a  matter  for  regret  that  the  two 
Corporations  had  found  themselves  unable  to  promote  a  joint 
scheme.  The  Committee  approved  of  the  principle  of  the  system 
of  a  continuous  raille-'s  traction  route  under  one  management 
between  Brighton  and  the  western  boundary  of  Hove.  They  ap- 
proved the  preamble  of  the  Brighton  Corporation  Bill,  with  regard 
to  that  portion  within  their  own  boundary,  and  also  the  preamble 
of  the  Hove  Bill,  so  far  as  it  was  within  their  own  boundary,  and 
they  hoped  it  would  be  possible  for  the  parties  to  arrive  at  some 
satisfactory  arranerement. 

Mb.  Balfoue  Bbowne  said  he  had  no  doubt  after  the  intimation 
from  the  Committee  some  arrangement  would  be  made  between  the 
parties. 

The  further  consideration  of  the  Bills  was  adjourned  to  allow  of 
the  necessary  adjustments  being  made  before  the  clauses  were 
considered. 


Metropolitan  District  Railway  Bill.— Last  week  a  Select 
Committee  of  the  House  of  Commons,  presided  over  by  Sir  Luke 
White,  considered  this  Bill,  which  gives  power  to  the  L.  &  S.W. 
Railway  Co.  to  widen  their  existing  Wimbledon  and  Fnlham  Rail- 
way, and  to  enter  into  arrangements  by  which  the  District  Co.  will 
have  the  exclusive  right  of  running  over  the  widened  lines  when 
completed.  There  were  also  clauses  relative  to  the  constitution  of 
the  Power  House  Working  Committee,  which  waa  set  up  under 
powers  obtained  last  session.  Evidence  having  been  given,  the  Bill 
was  reported  for  third  reading. 

Second  Reading.— In  the  House  of  Lords  on  March  20th,  the 
Loch  Ericht  Water  and  Electric  Power  Bill  was  read  a  second  time. 


LEGAL. 


Schwartz    r.  The   India-Rubbee,  Gutta-Pebcha   and  Tj-.le- 

GBAPH   WOBKS  CO  ,   LTD. 

This  case,  heard  in  the  Court  of  Appeal  by  the  Master  of  the  Rolls 
and  Lords  Justices  Fletcher  Moulton  and  Buckley  on  an  appeal 
from  an  award  of  the  Judge  of  the  Woolwich  County  Court,  raised 
a  novel  and  interesting  point  in  relation  to  the  operation  of  the 
Workmen's  Compensation  Act,  and  decided  the  question  as  to 
whether,  for  the  purposes  of  the  Act,  employment  on  board  a 
British  ship  at  sea  could  be  regarded  as  employment  within  Great 
Britain. 

From  the  statement  of  counsel,  Mb.  Knocker,  who  appeared  for 
the  applicant,  a  widow,  who  sought  compensation  for  the  loss  of 
her  husband,  it  appeared  that  the  deceased,  who  was  an  electrical 
engineer,  had  been  in  the  employ  of  the  respondents,  and,  amongst 
other  things,  it  was  his  duty  to  lay  electric  cables.  In  December.  1910. 
he  was  ordered  to  go  to  Teneriffe  to  lay  cables  there,  and  the  ship  in 
which  he  went  was  lost  with  all  hands  in  the  Bay  of  Biscay,  and 
the  question  was  whether  the  employment  of  a  man  on  a  British 
ship  brought  him  within  the  operation  of  the  Workmen's  Com- 
pensation Act.  There  was  no  question  that  the  accident  was  one 
which  arose  out  of  the  employment,  and  the  sole  point  was  whether 
British  territory  included  British  ships,  and  if  so,  did  it  enable  a 
man  kilLd  on  sucL  a  ship  to  come  within  the  Compensation  Act. 
According  to  the  authorities,  a  man  on  board  a  British  ship  was 
held  to  be  on  British  territory,  and  if  it  were  not  so,  there  would 
be  no  law  at  all  for  the  man  whose  employment  took  him  to  sea  on 
such  a  ship. 

LoBD  Justice  Fletcher  Moulton  said  that  from  Section  7  of 
the  Act  it  was  clear  that  it  was  not  intended  to  include  ships  as  part 
of  the  ambit  of  the  Act,  and  the  Court  had  to  construe  the  Act  as  a 
whole. 

Lord  Justice  Buckley  said  that  Section  7  had  special  refer- 
ence to  seamen  who,  but  for  that  Section,  would  be  outside  the  Act 
altogether.  Section  7  said  that  a  seaman  might  recover  notwith- 
standing that  he  was  at  sea  on  a  British  ship. 

Mb.  Knockeb  said  that  if  a  British  ship  was,  for  criminal  pur- 
poses, British  territory,  in  the  absence  of  Sec.  7,  the  Act  would 
apply  to  this  case.  This  case  had  nothing  to  do  with  Sec.  7,  which 
was  only  introduced  for  the  benefit  of  seamen.  The  deceased  was 
a  workman  who  happened  in  the  course  of  his  employment  to  be  on 
a  piece  of  British  Territory  which  brought  him  within  the  Genera 
Statute  law. 
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Lord  Justice  Fletcher  MoiaTox  :  The  ship  went  down 
with  all  hands,  and  we  don't  know  anything  about  the  death. 

Mr.  Knocker  said  that  a  number  of  fjxcts  had  been  agreed,  and 
the  finding-  of  the  Board  of  Tmde  inquiry  had  been  accepted. 
The  deceased  man  was  not  a  seaman,  and  Sec.  7  did  not  apply  to 
him. 

LoRP  .TrsTiCE  Bfckley  said  that  Sec.  7  said  that  a  f-eaman  was 
entitled  to  recover  compensation  for  accident,  and  the  deceased  not 
beinp  a  seaman  was  not  entitled  to  recover. 

Mr.  Kxockkr  said  that  Sec.  7  simply  extended  the  ambit  of  the 
Act.  It  was  an  extending  and  wideniugr  section  and  was  unfairly 
used  as  an  excluding  section. 

LoRP  Justice  Fletcher  Mottlton  said  he  did  not  remember 
any  case  under  that  Act  or  any  other  Act  in  respect  of  which  a 
claim  was  made  for  accident  on  board  a  British  ship. 

Mr.  Knocker  said  he  agreed  thst  there  was  no  such  case. 

Lord  Justice  Buckley  said  that  British  ships  were  not 
included  in  the  territorial  limits  for  the  purposes  of  the  Act. 

Mr.  Knocker  said  that  the  law  of  contract  or  the  Sale  of  Goods 
Act  would  apply  to  British  ships. 

The  Master  of  the  Rolls  said  that  the  deceased  man  was  in 
the  service  of  the  respondents  as  electrician,  and  was  sent  out  by 
them  to  take  part  in  the  laying:  of  a  cable  to  be  paid  so  much  per 
month  while  at  sea,  and  so  much  a  month  while  engag-ed  in  the 
work.  There,  therefore,  was  no  question  as  to  his  having:  been 
employed  by  them  at  the  time  he  lost  his  life,  and  his  widow 
now  said  that  she  had  a  rigfht  to  compensation  under  the  Act.  The 
accident  was  admitted  and  the  employment  was  admitted  and  it 
mig-ht  be  assumed  the  accident  occurred  in  the  course  of  the  em- 
ployment. The  applicant,  however,  was  met  by  the  difficulty  that 
the  case  did  not  come  within  the  provisions  of  the  Act.  Section  7 
was  not  a  provision  for  every  one  on  board  a  ship,  but  only  for 
seamen — the  crew  of  the  ship.  It  was  impossible  to  hold  that 
because  a  special  section  of  the  Act  conferred  upon  a  certain  class 
certain  rights,  that  every  man  who  was  injured  on  board  a  ship  was 
entitled  to  claim  compensation.  Having  regard  to  Section  7  of  the 
Act  he  could  come  to  no  other  conclusion  than  that  the  view  taken 
by  the  County  Court  judge  was  right  and  that  the  appeal  must  be 
dismissed. 

Lord  Justice  Fletcher  Moulton  agreed,  and  Lord  Justice 
BUCKLET  also  concurred,  observing  that  in  his  opinion  a  British 
ship  for  the  purposes  of  the  Act  did  not  come  within  the  territorial 
limits. 

The  appeal  was  accordingly  dismissed  with  costs. 


Street  Accident  Claim. 


At  Leigh  County  Court,  last  Friday,  the  hearing  was  continued 
on  the  action  brought  by  George  Gorse,  who  claimed  £100  from  the 
South  Lancashire  Tramways  Co.  for  personal  injuries.  The 
plaintiff,  who  was  a  spinner  at  the  Howe  Bridge  (Atherton) 
Mills,  at  half-past  nine  on  the  evening  of  June  15th  last,  it  then 
being  dark,  was  going  along  Leigh  Road,  Atherton,  when  he 
caught  his  foot  on  a  manhole  and  fell  heavily  on  his  right  hand, 
and  his  arm  become  practically  paralysed.  Mr.  Acton  submitted 
that  the  company  were  not  liable.  The  work  was  done  under  the 
superintendence  of  the  Atherton  District  Council,  and  approved  and 
passed  by  the  Council's  surveyor.  That  was  the  limit  of  the 
Tramways  Company's  obligation,  and  if  there  was  any  actionable 
negligence  the  persons  responsible  were  the  District  Council,  His 
Honour  reserved  judgment. 


The  Postmaster-General  and  The  National  Telephone  Co. 

The  National  Telephone  Co.  applied  to  the  Railway  and  Canal 
Commission,  composed  of  Mr.  Justice  A.  T.  Lawrence,  the  Hon. 
A.  E.  Gathorne-Hardy,  and  Sir  J.  Woodhouse,  to  fix  a  date  for  the 
hearing  of  the  arbitration  provided  for  under  the  agreement 
between  them  and  the  Postmaster-General,  by  which  the  Post 
OflBce  acquired  the  company's  undertaking. 

Sir  Alfred  Cripps,  K.C,  who  made  the  application,  said  that 
the  matter  was  a  very  heavy  one,  and  many  millions  sterling  were 
involved.  The  hearing  must  take  a  considerable  time.  The  com- 
pany were  preparing  certain  particulars  of  their  claim,  and  they 
would  give  the  Postmaster-General  las  much  information  as  they 
could.  They  had  agreed  to  give  him  not  only  the  items  of  their 
actual  claims,  but  also  the  original  figures  on  which  the  discounts 
had  been  made.  He  had  had  the  opportunity  of  consulting  with 
the  Attorney-General  (Sir  Rufus  Isaacs,  K.C),  and  they  were 
agreed  that  the  case  should  be  taken  immediately  after  the 
Whitsuntide  recess,  so  that  it  might  be  finished  before  the  Long 
Vacation. 

The  Attorney-General,  who  represented  the  Postmaster- 
General,  suggested  June  10th  as  a  convenient  day  for  commencing 
the  hearing,  and  Mr.  Cripps  assented  to  that  date. 

Mr.  Justice  Lawrence  asked  whether  counsel  could  give  him 
any  idea  of  the  possible  length  of  the  case  .' 

Sir  Alfred  Cripps  said  that  the  company  would  compress  their 
case  as  much  as  possible,  but  he  did  not  think  that  it  could  take 
less  than  three  weeks  or  a  month. 

The  Attorney-General  said  it  would  seem  that  they  had  to 
face  a  stupendous  undertaking,  and  it  was  very  difficult  to  say  how 
long  it  would  take  to  complete. 

Sir  J.  WoODHOrsE. — So  far  as  you  can  see  it  looks  like  lasting 
until  the  end  of  the  sittings  ? — The  ATTOKNEy-GENi:;RAL  said  that 
was  80. 

Sir  Alfred  Cripps  said  they  proposed  to  take  the  case  with 
regard  to  the  plant  first,  the  claim  in  respect  of  which  amounted  tw 
between  £1  .S.OOO.OnO  and  Jt  1  (i,00n,000. 


Mr.  Justice  Lawrence  remarked  that  if  they  had  to  ascertain 
the  value  of  items  amounting  to  £16,000,000  or  £16,000,000,  it 
looked  as  if  the  arbitration  would  last  nearer  a  year  than  two 
months. 

Sir  Alfred  Cripps  said  he  should  be' misleading  the  Court  if 
he  said  the  case  would  take  less  than  two  months.  Besides  the 
plant  there  were  a  number  of  other  items  and,  he  , believed,  some 
60  or  70  compensation  cases. 

The  Attorney-General  said  he  hoped  the  Court  would  see  its 
way  to  commence  the  hearing  on  June  10th  and  sit  de  dh'  in  diem 
until  it  was  concluded. 

Mr.  Justice  Lawrence  said  that  it  would  be  necessary  for  him 
to  consult  the  Lord  Chief  Justice,  as  he  had  arranged  to  go  on 
circuit  in  June,  but  the  case  should  be  commenced  on  June  10th  if 
he  could  cancel  his  circuit  arrangements. 


Coal  Mines  Regulations  Act. 

Wm.  Robertson,  pit  fireman,  15,  Park  Street,  Crossbill,  was  con- 
victed on  evidence  in  Dunfermline  Sheriff  Court,  of  having,  in  the 
Mary  Pit,  Lochore,  used  an  electric  cable  which  was  less  than  20 
yards  in  length  for  the  purpose  of  firing  a  charge,  contrary  to  the 
Coal  Mines  Regulations  Act,  in  consequence  whereof  he  was  injured 
by  some  of  the  material  dislodged  when  the  charge  exploded. 
It  was  stated  that  Robertson  had  been  entirely  incapacitated  for 
work  since  the  accident  in  December  last,  and  that  a  penalty  was 
not  desired,  the  case  being  brought  into  Court  in  order  to  enforce 
an  I  important  part  of  the  Statute.  As  the  man  had  already  suffered 
so  much,  the  Sheriff  imposed  no  penalty. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


E.A.C.  Switch-Fuses. 

The  Electrical  Apparatus  Co.,  Ltd..  of  Vauxhall  Works, 
South  Lambeth  Road,  S.E.,  have  just  introduced  a  switch-fuse  for 
heavy  currents  somewhat  on  the  lines  of  their  smaller  design,  but 
insulated  throughout  with  mica,  all  live  parts  being  clamped  on  to 


E.A.C.  Switch-Fuse  (50-ampere  size). 


substantial  mica-insulated  steel  bars.  The  switch  has  a  quick 
break,  and  is  interlocked  so  that  the  cover  cannot  be  opened  when 
the  switch  is  closed.  No  combustible  or  hygroscopic  materials  are 
used,  and  the  rating  is  liberal  throughout.  "  Koolark  ''  fuses  are 
used.     The  interior  of  the  switch  is  shown  above. 


The   Coal    Strike.— Messrs.  W.  H.  Bailey   &  Co., 

Ltd.,  of  Salford,  issued  a  notice  last  week  stating  that  they  were 
well  stocked  with  coal  and  most  of  the  materials  required  for  their 
workt;  and  foundries,  so  that  there  would  be  nofopp&ge. 
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COLONIAL    REFERENCES.- 


By  colonial. 


M^NY  engineers  who  have  been  in  the  Colonies  have  found, 
no  doubt,  on  their  return  Ui  England  that  th(.'  experience 
they  have  obtained  abroad  lias  not  much  weight  at  home, 
and  also  that  engineers  trained  in  the  Colonies  are  not 
considered  as  good  as  men  trained  in  the  old  country  pr  on 
the  Continent. 

This  is  rather  an  interesting  point,  and  there  is  much  to 
be  said  on  both  sides  :  at  tlie  same  time,  it  is  an  important 
(jnestion  now  that  so  many  of  our  Colonies  are  going  ahead 
in  engineering  matters,  in  some  cases  manufacturing  tiieir  own 
goods.  Many  an  engineer  goes  abroad  for  a  few  years,  with 
the  intention  of  ultimately  returning  to  England,  so  that  this 
matter  is  one  wliich  he  must  consider,  in  order  that  he  may 
understand  what  his  standing  will  be  when  he  returns  home. 

One  of  our  Colonies  which  is  advancing  apace  in  matters 
electrical,  and  opens  tremendous  possibilities  lor  the  elec- 
trical engineer,  is  United  South  Africa :  a  short 
description  of  the  conditions  and  status  of  the  engineer 
there  may  not  be  out  of  place,  and  will  serve  to  show  why 
Colonial  experience  does  not  count  for  much. 

The  root  of  the  matter  is  that  many  Colonial 
engineers  do  not  know  their  work,  and  are,  in  fact, 
only  half-trained  men,  in  some  cases  being  absolutely 
untrained,  merely  self-taught,  and  not  entitled  to  be 
called  professional  men  at  all  ;  some  such  men  are  chief 
engineers  and  manageis  of  engineering  works,  and  as  they 
control  the  work  of  those  under  them,  it  follows  that  the 
hitter  do  not  see  things  done  in  the  manner  in  which  they 
should  be  done,  and  consequently  get  into  slack  ways  them- 
selves, and  get  no  up-to-date  experience. 

Many  of  these  managers,  borough  electrical  engineers,  &c., 
are  men  who  came  to  the  Colony  many  years  ago.  and  having 
absolutely  no  idea  of  modern  methods,  they  run  their  works 
in  the  style  that  they  were  run  in  England,  10  or  15  years 
ago  :  this  especially  applies  to  central  stations,  some  of  which 
are  an  absolute  disgrace  to  those  in  charge  of  them. 

What  chance,  then,  does  a  central-station  engineer  hi 
South  Africa  have  of  obtaining  experience  which  will  be 
useful  to  him  on  his,  return  to  England  'f  Can  it  be 
wondered  that  his  Colonial  experience  is  belittled  ?  It  can 
safely  be  said  that  one  of  these  engineers,  having  been,  say, 
five  or  seven  years  in  the  Colony,  would  be  rather 
"at  sea"  in  a  modern  central  station,  run  on  up-to-date 
lines. 

It  is  not  intended  to  imply  that  all  the  central  stations  in 
South  Africa  are  obsolete,  in  fact  many  of  them  are  quite 
modern  ;  for  instance,  many  of  the  new  stations  in  the 
Transvaal  have  the  very  latest  machinery,  but  it  cannot  be 
denied  that  things  are  often  run  in  a  vei'y  slip-shod  manner, 
with  an  entire  absence  of  discipline,  and  many  of  the 
engineers  in  charge  of  the  plant  do  not  understand  or 
appreciate  it. 

Another  reason  for  the  non-recognition  of  Colonial  experi- 
ence, is  the  fact  that  the  Colonial  engineers  do  not  in  any 
way  endeavour  to  maintain  their  status  ;  they  will  be  shift 
engineers  to-day,  and  switchmen  or  glorified  wiremen  to- 
morrow, if  they  can  get  better  salaries  as  the  latter  ;  it 
naturally  results  that  the  wireman  class  are  shift  engineers, 
&c.,  in  time.  How,  then,  can  it  be  expected  that  the 
home  engineers  will  attach  importance  to  an  engineer's 
Colonial  references  ?  He  may  be  one  of  the  glorified  wireman 
'  type,  in  spite  of  his  good  references  as  an  engineer. 

It  Is  no  idle  talk  to  say  that  there  are  many  men  in 
South  Africa,  glorying  in  the  title  of  "  Electrical  Engineer," 
boasting  of  their  A.M.I.E.E.  (how  they  ever  get  it,  Heaven 
knows),  who,  if  the  truth  were  known,  are  only  wiremen  or 
drivers,  and  have  received  no  training  whatsoever  ;  in  spite 
of  this,  they  are,  to  all  intents  and  purposes,  electrical 
engineers,  and  are  classed  as  such,  even  in  some  cases  by 

*  This  article  has  been  sent  us  by  a  young-  engineer  who  has 
acquired  experience  in  central  stations,  both  in  South  Africa  and  at 
home,  While  we  disclaim  responsibility  for  the  views  expressed,  we 
believe  they  will  be  of  interest  to  our  readers.  Probably  there  is 
another  side  to  the  question,  and  we  shall  be  f,\&A  to  receive 
commtinicationi  from  those  acquainted  with  it. — £D9.  £.B, 


the  Government.  These  men,  then,  come  home  with  their 
papers,  the  same  as  hona  fide  men  ;  can  it  be  wondered  at 
that  they  are  looked  at  askance  ?  The  genuine  must  suffer 
with  the  rest,  since  no  weight  can  Ixj  placed  on  their 
papers,  and  there  is  no  doubt  that  ''paper  experience" 
(.ounts  nowadays. 

It  nmst  be  admitted  that  many  men  who,  on  account  of  their 
poor  qualifications,  could  never  get  a  gfXKJ  fxjsition  in  England 
go  abroad  and  manage  to  get  what  they  cannot  get  at  home. 
This  must  prove  that  the  quality  of  the  engineer  in  the 
Colonies  is  not  up  to  the  standard  of  the  man  at  home. 

These  few  [xjintn  will  serve  to  show  why  Colonial  references 
do  not  avail  much  in  Piiigland  :  what,  then,  is  the  remedy  ? 

This  (luestion  can  be  answered  in  a  few  words :  "  Raise  the 
tone  and  status  of  the  electrical  profession  in  the  Colonies." 

How^  can  this  Ije  done  'f  In  many  ways ;  a  few  may  Ije 
mentioned.  First,  the  help  of  the  Government  must  Ix?  ob- 
tained ;  they  must  define  the  term  "electrical  engineer."  and 
institute  a  State  Board  examination,  which  will  take  the 
form  of  an  ordinary  examination  in  electrical  and  mechanical 
engineering — the  mechanical  section  alone  would  weed  out 
scores ;  they  must  also  make  genuine  enquiries  as  to 
the  candidate's  training  and  experience,  and  pass  an  Act 
forbidding  anyone  to  be  employed  in  a  position  of  responsi- 
bility who  has  not  succe.ssfully  passed  the  State  Board  :  in 
fact,  they  must  follow  the  example  of  the  mining  electrical 
engineers  in  the  Transvaal. 

I'nder  these  conditions,  Colonial  references,  backed  up  hy 
the  State  certificate,  Avould  be  of  value  in  England,  and 
gradually  the  stigma  attaching  to  them  would  disappear. 

This  would  stop  engineers  from  lowering  their  status  by 
going  as  switchmen,  wiremen,  etc.,  for,  naturally,  an  employer 
would  look  askance  at  an  electrical  engineer  in  possession  of 
his  certificate  who  had  lowered  himself  and  his  profession  in 
this  way  ;  whereas,  at  present  nothing  is  thought  of  it.  as 
many  of  the  so-called  engineers  are  in  reality  wiremen  and 
electricians,  and  consequently  dropping  back  t<j  their  real 
trade  is  lightly  regartled. 

Cases  are  come  across  where  men  are  employed  as  shift 
engineers  who  never  before  saw  a  boiler  in  their  lives  :  is  this 
right,  when  so  much  damage  and  loss  of  life  may  be  occa- 
sioned by  their  ignorance  .'  The  crux  of  the  whole  matter  is 
that  those  who  are  in  charge  and  who  employ  these  men  as 
shift  engineers  are  not  themselves  capable  :  in  fact,  many  of 
them  would  not  be  competent  to  take  the  post  they  are 
offering  to  others. 

]\Iunicipalities  are  the  worst  in  this  respect  :  the  councilloi-s 
do  not,  of  course,  know  anything  about  engineering,  and  get 
hold  of  men  as  their  borough  electrical  engineere  who  are 
(^uite  incapable  of  managing  the  department  efficiently. 
It  stands  to  reason  that  if  good  men  are  to  get  recognition, 
their  chief  must  himself  be  a  good  engineer,  so  that  he  can 
appreciate  their  value  and  differentiate  between  them  and 
the  half-trained  men. 

The  only  way  to  impress  upon  municipalities  the  import- 
ance of  choosing  well-trained  men  to  manage  their  electric 
supply  departments  is  tlirough  the  medium  of  the  Press — in 
fact,  a  regular  campaign  is  needed  in  all  che  leading  news- 
papers, pointing  out  the  advantages  to  themselves  and  the 
towns  and  cities  generally. 

There  are  many  central  stations  which,  "an  on  up-to-date 
methods,  could  be  made  to  pay,  and  pay  well,  instead  of  being 
a  burden  on  the  ratepayers.  With  prices  ranging  from  about 
Gd.  to  Is.  per  KW'.-hour  for  lighting,  2d.  to  3d.  for  power,  and 
id.  to  Hd.  for  traction,  many  works  could  be  turned  into 
veritable  gold  miaes ;  whereas  some  of  them  make  only  small 
profits,  or  next  to  none,  and  in  some  cases  they  are  run  at  a 
loss,  simply  because  the  chief  knows  nothing,  either  from  an 
engineering  or  a  business  point  of  view. 

Some  municipal  supplies  do  nothing  in  the  way  of  publicity, 
and  many  people  in  the  towns  hardly  know  that  a  power 
station  is  in  existence. 

It  may  appear  that  all  this  is  away  from  the  point,  but 
these  facts  are  mentioned  to  show  that  the  central-station 
industry  is  rotten  to  the  core,  especially  those  owned  by  the 
municipalities,  and  consequently  the  profession  must  suffer. 
If  the  concerns  are  not  financial  successes,  then  they  cannot 
afford  to  pay  good  men  ;  consequently  the  half-trained  men 
are  taken  on  and  considered  cheap  I  Then  the  con- 
fusing of  the  engineer  with  the  "  amateur  "  begins.    All  this 
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call  be  tmced  lo  the  incompetency  of  the  chief.  Jf  a  few 
statistics  of  some  of  these  stations  \Yere  looked  at,  the  figures 
w(nild  be  aiipalling  to  the  home  engineer — 12  to  14  U(.  coal 
ptT  Kw.-hour,  S:c.  ;  the  chiefs  take  no  steps  to  alter  it,  and 
the  Councils  do  not  know  any  better. 

It  may  be  asked  why  the  engineers  concerned  do  not 
remedy  matters  ;  the  answer  is  easy — they  cannot.  They 
say  their  plant  is  out-of-date  ;  in  many  instances  it  is,  but 
it  could  easily  be  improved  upon  and  "modernised,"  or, 
better  still,  replaced  by  up-to-date  machinery.  They  will 
say  that  their  committees  will  not  sanction  the  expenditure 
— why  r  because  the  engineer  is  unable  to  prove  to  them  the 
advantages,  and  consequent  saving  ;  it  is  beyond  him.  And 
so  things  go  on  in  the  same  old  way,  and  the  chief  bluffs  the 
Council  and  keeps  his  post ! 

Tn  some  parts  they  are  waking  up  somewhat,  and  importing 
men  from  home,  in  some  cases  with  success,  but  very  often 
the  wrong  men  are  brought  out,  simply  because  the  chief 
does  not  know  a  good  man.  The  log  books  of  some  stations 
would  form  an  excellent  "  funny  book  "  for  Home  engineers  ; 
thousands  of  figures  may  be  seen,  but  what  they  are  there 
for,  no  one  knows  :  if  ithey  were  asked  how  many  lbs.  of 
water  they  consumed  per  KW.-hour,  or  boiler-hour,  or  their 
KW. -hours  per  boiler-hour,  &c.,  they  would  look  puzzled,  and 
shrug  their  shoulders. 

Ask  them  to  show  cards  from  their  engines,  the  results  of 
boiler  and  engine  tests,  their  coal  analyses — few  could  do  so  ; 
their  coal  is  cheap  (?),  that  is  about  all  they  know.  May  be, 
some  engineer,  a  little  more  enlightened  then  his  brothers, 
reads  that  turbines  are  more  economical  than  his  ancient 
reciprocating  sets,  or  he  thinks  they  would  be  ;  he  decides  to 
recommend  his  Council  to  sanction  the  necessary  expenditure  : 
he  knows  nothing  about  them,  probably  has  had  nothing  to  do 
with  them,  but  still  decides  to  install  them  without  taking 
the  trouble  of  going  into  the  matter  and  estimating  the 
saving,  taking  capital  charges,  sale  of  old  plant,  instalUng 
of  superheaters,  extra  vacuum  required,  &c.,  into  account, 
and  probably  ends  up  by  being  in  a  worse  state  than  before. 

Before  installing  them,  his  experience  consists  of  taking 
an  assistant  with  him  and  seeing  someone  else's  plant 
running.  This  will  show  what  stamp  of  men  some  of  the 
chiefs  are  in  South  Africa,  and  the  consequent  class  of  men 
under  them.  Can  it,  then,  be  wondered  at  that  Colonial 
engineers'  papers  are  of  little  avail  in  England  when  the 
profession  is  in  this  state  .'' 

There  are  many  good  engineers  in  South  Africa,  but  what 
can  they  do  under  chiefs  of  the  stamp  outlined  ?  They  must 
keep  quiet  and  say  nothing,  whereas,  were  their  advice  taken, 
great  improvement  would  result. 

Engineering  is  a  great  and  important  profession,  and  the 
electrical  section  will  be  of  the  utmost  importance  to  South 
Africa,  and  in  the  development  of  the  country  ;  so  let  each 
member  of  it  do  what  he  can  to  raise  the  status  of  all  con- 
nected with  it. 

The  South  African  Institute  of  Electrical  Engineers  has 
done  yeoman  service  for  the  mining  secticm  and  obtained 
at  least  some  recognition  for  the  electrical  engineer  at  the 
mines  ;  but  there  is  yet  a  far  wider  field  open  for  it  in  the 
raising  of  the  standing  of  the  electrical  engineer  all  over 
South  Africa  and  getting  him  to  realise  his  own  respon- 
sibility in  the  matter — not  to  allow  himself  to  be  classed 
among  the  wireman-engineer  type,  and  to  refuse  to  accept 
a  position  beneath  his  status  because  it  happens  to  be  more 
lucrative.  The  engineers  must  stand  together  to  retrieve 
their  position  before  it  is  too  late,  and  then,  and  only  then, 
will  their  Colonial  references  carry  any  weight  at  home. 


DEPRECIATION. 


[communicated.] 


Prices  Advance, — The  Western  Electric  Co.,  Ltd., 

announce  that,  in  view  of  the  increase  in  the  cost  of  rawmaterialf, 
the  prices  of  batteries  and  parts,  battery  material,  bells,  indicatorp, 
eralvanometers,  pushes  (.all  classes),  weie  advanced  10  per  cent,  on 
March  25th. 

The  General  Electric  Co.,  Ltd.,  have  also  issued  notice  of 
10  per  cent,  advance  on  all  prices  shown  in  sections  L  of  their 
catalogue. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  have 
likewise  issued  a  notice  of  a  10  per  cent,  advance  in  prices 
appearing  in  the  Bell  Section  of  their  catalogue  (all  items  listed 
under  initial  letter  "S""),  with  the  exception  of  wires,  insulatois, 
ironwork  and  medical  coils. 


The  necessity  for,  and  importance  of,  making  systematic  and 
adequate  provision  for  depreciation  or  renewals  is  being  increasingly 
forced  upon  the  attention  of  the  administrators  of  electrical  and 
other  industrial  undertakings. 

We  have  only  to  look  at  the  huge  sums  under  construction  and 
equipment  and  other  nomenclature,  repi'esenting  expenditure  in 
cash  and  paper,  and  incorporating  in  many  instances  goodwill  and 
other  descriptions  of  outlay,  and  to  observe  here  and  there  the 
scant  reparation  for  the  perpetual  loss  which  is  ever  in  evidence,  to 
obtain  some  idea  of  the  vast  primary  importance  of  making  due 
allowance  therefor. 

It  is  a  mere  truism  to  state  that  no  profit  can  be  deemed  a  true 
profit  without  giving  effect  to  all  losses  applicable  to  the  period  for 
which  the  account  of  profit  and  loss  is  drawn  :  and  as  depreciation, 
wear  and  tear,  c  other  synonymous  idiomatic  nomenclature  ia 
indicative  of  a  certain  loss,  it  should,  as  far  as  it  can  be  approxi- 
mated, form  a  debit  against  revenue,  and  should  never  be  shown  as 
an  appropriation  of  so-called  net  profits,  unless  it  be  a  provision  in 
advance  of  the  loss  that  has  arisen  and  that  will  require  to  be 
sustained. 

So-called  net  profits  are  in  themselves  merely  estimated  profits 
more  or  less,  and  to  the  extent  that  they  are  estimated,  having 
regard  to  the  intended  continuous  nature  of  industrial  and  other 
commercial  ventures,  it  is  sometimes  stated  that  there  is  no  such  • 
thing  as  net  profit.  ^ 

Now,  if  we  take  the  assets  side  of  an  electrical  or  any  other 
industrial  balance-sheet,  we  shall  find  that  the  expenditure  is  of  a 
diversified  nature,  from  which  we  may  comprehensively  draw 
the  following  general  characteristics  from  a  disintegration  and 
classification  of  its  component  parts. 

In  the  first  place,  capital  is  usually  held  to  mean  anything  which  ' 
affords  production  or  revenue,  or  which  is  a  source  of  income. 

Assumably  the  (1)  legal  capital  of  a  company  is  that  contributed- 
to  it  by  its  proprietors,  whilst  economic  capital  of  a  company  is  the 
product  of  the  use  of  the  capital  as  represented  by  the  assets  and ' 
expenditure  shown  on  the  assets  side  of  the  balance  sheet.  Capital . 
from  an  income-tax  point  of  view  is  so  full  of  anomalies  as  to  bei 
incapable  of  any  satisfactory  interpretation. 

Broadly,  capital  expenditure  is  either  of  a  fixed  or  circulating 
character.  Fixed  capital  is  that  from  the  use  of  which  arises 
revenue  or  production  without  change  of  owners,  and  circulating 
capital  is  that  from  which  is  derived  revenue  or  production  by 
parting  with  it  or  changing  it. 

These  terms,  though  they  may  be  ambiguous,  merely  serve  the 
purpose  of  expressing  what  expenditure  is  of  a  fixed  capital  nature, 
and  what  expenditure  is  of  a  circulating  capital  nature.  Their  use 
does  not  imply  that  the  sums  which  they  represent  are  continuously 
fixed  or  circulating,  as  the  case  may  be.     We  therefore  have  : — 

1.  Assets  and  expenditure  employed  in  the  service  of  earning 
revenue  for  the  undertaking,  and  therefore  of  a  live  or  active  and 
producing  character. 

2.  Expenditure  which  /;e?'  se  possesses  neither  present  nor  future 
value,  and  which,  considered  even  in  conjunction  with  or  in  the 
light  of  the  context  of  the  business,  may  be  credited  in  many  cases 
with  a  precarious  tangibility. 

Such  expenditure  should  be  afforded  merely  a  temporary  reception 
in  the  balance  sheet  because  of  the  inequity  that  would  arise  if  it 
were  incorporated  or  sunk  in  the  profit  and  loss  account  at  one 
time,  it  being  convenient  to  apportion  the  extinction  in  money  of 
such  book  values  over  a  course  of  years. 

3.  Expenditure  unrepresented  at  present  by  any  assets,  physically 
or  otherwise,  which  should  be  treated  in  a  manner  similar  to  that 
indicated  in  (2). 

We  are  told  that  from  a  legal  point  of  view  all  assets  of  a  circu- 
lating capital  nature  must  be  efficiently  maintained  ;  but  that,  as 
regards  assets  of  a  fixed  capital  nature,  there  ia  at  any  rate  a 
a  certain  amount  of  toleration. 

What  are  the  divisible  profits  of  an  undertaking,  is  a  question 
which  is  closely  allied  with  what  is  the  ca)>ital  of  a  company,  the 
former,  for  a  correct  solution  being  subsidiary  to  the  latter. 

Reverting  to  Section  1  of  our  classification,  it  follows  from  what 
we  have  said  that  all  expenditure  on  the  assets  side  of  a  balance 
sheet  in  which  there  occurs  a  loss,  or  in  which  there  appears  a  . 
reduction  of  value  due  to  any  cause,  is,  to  the  extent  of  sucli  a  loss 
or  depreciation,  a  kind  of  prepayment  in  practice  on  account  of 
revenue,  because  all  such  losses  should  find  their  way  into  the 
revenue  account.  For  example,  machinery  is  purchased  for  £9,000 
for  the  purpose  of  performing  certain  work  with  a  view  to  obtaining 
revenue.  At  the  end  of  the  first  year's  use  there  is  a  loss  for  wear 
and  tear,  and  this  continues,  it  may  be,  until  the  employment  of 
the  machine  becomes  an  expensive  earning  medium  of  revenue,  or 
until  it  has  to  be  renewed.  Now,  if  the  residual  value  is  estimated 
at,  say,  C500.  and  the  life  at  10  years,  it  meajis  that  revenue  must 
be  charged  with  £8fiO  each  year,  representing  the  average  yearly 
amount  of  its  increasing  inefficiency  or  loss  of  life  ;  and  if  depre- 
ciation be  provided  in  some  such  manner  as  presented,  the  whole  of 
the  asset,  when  drad  and  renewed,  has  been  paid  for  out  of  the 
earning  capacity  of  the  undertaking,  because  revenue  has  discharged 
its  obligation  to  capital  by  repaying  it  the  amount  which  it  paid 
for  the  machine  which  is  now  ?ioh  eat.  and  the  machine  whidi 
takes  its  place  niay,  with  propriety,  be  charged  to  capital. 

We  may,  therefore,  regard  the  £9,000  (minus  £500)  as  being  only 
temporarily  capitalised,  because  of  its  perpetual  wasting  and 
declining  character,  in  spite  of  the  assistance  rendered  to  it  by 
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eHicient  repairs  and  maintenance,  which,  a.-*  it  occurs,  should  hi- 
extiupui.shed  over  «ubse<iu(;iit  revenue  accounts,  according  to  the 
duration  of  its  Herviceable  \i»e  or  its  Jiccepted  and  recognised  life  as 
an  efficient  factor  in  the  work  assitrned  to  it  for  producingf  revenue, 
which  is  the  object  of  all  commercial  ism. 

No  one  reading  the  balance-sheet  would  Ijc  led  to  supiose  that 
£11,000  was  anyLhinff  el.-^e  than  the  mere  book  value  of  the  machine 
after,  say,  five  years,  and  it  is  not  even  worth  £t»,000  jjrr  .■«■ 
to  the  uiidcrtakint--  as  a  yoinp  concern.  All  assets  of  the  nature 
to  which  we  are  referring  must  be  reduced  by  the  deprecia- 
tion reserve,  if  any,  and  even  in  that  event  will  be  found  generally 
to  be  totally  inadecjuate. 

Depreciation,  renewal,  or  reserve  for  depreciation,  whatever  \\<' 
may  term  it,  should,  to  the  extent  that  it  has  occurred,  be  shown 
strictly  as  a  deduction  from  the  assets  concerned  ;  but  it  is  cus- 
tomary to  raise  a  special  account  therefor,  debiting  profit  and  loss, 
some  showing  it  erroneously  as  an  appropriation  of  profit. 

There  are  various  methods  in  vo,7ue  of  arrivin^i  at  the  amount  of 
depreciation,  many  of  a  mixed  nature,  some  based  upon  the  life 
of  the  assets  concerned,  whilst  in  the  electric  tramway  industry 
we  sometimes  find  the  provision  expressed  in  terms  of  a  rate  per 
car-mile  run  ;  hut,  speaking  generally,  the  amount  appropriated  to 
that  purpose  is  of  a  haphazard  character,  depending  upon  what  the 
credit  balance  of  the  profit  and  loss  account  is,  after  pcoviding 
for  the  usual  qharges,  including  debenture  interest,  if  any,  and  the 
share  capital  requirements.  The  result  is  that  in  many  cases,  owing 
to  the  comparatively  narrow  margin,  the  profit  and  loss  account 
is  80  enfeebled  as  to  be  incapable  of  rendering  but  scant  respect  to 
loss  occasioned  by  wear  and  tear. 

In  noticing  the  following  methods  it  would  seem,  as  a  general 
statement,  that  for  depieciation  requirements  a  decreasing  annual 
sum  is  preferable  to  an  equal  annual  instalment  having  regard  to 
the  increasing  charges  emanating  from  repairs  and  maintenance. 

DimintifhuKj  or   Written  Down  Balance  >Si/.sfem.— 

Machinery  standing  at         ...         ...      £800 

Estimated  residual  value,  realisable 

value,  or   value  in  use  at  end  of 

estimated  term       ...         100 

t700,  amount  to  be 
written  off  in  10  years. 

Let  A  =  present  value,  B  —  residual  value,  and  n  =  time,  it  may 
be  easily  shown  that — 

1 


We  have,  therefore — 

lOojl  -  (-125  V^  I     = 

Log.  of    125  =  T0969100  -=-  10 
=  1*0969100 
9* 


the  rate  at  which  the  asset  should  be 
written  dovn  from  £800  to  .t  100. 


1U0969100 


11)0969100  -^  10  =  19096910, 

which  is  the  log.  of  "812252.      Now,  1  -  -812252  =  -187747  upon 
.1,  or,  say,  18-77  upon^  100,  the  rate  per  cent.  : 

Value  to  be  depreciated  £800 

1st  year.     Charge  to  profit  and  loss   ...        150160 


2nd  year. 

3rd  year. 

4th  year. 

5th  year. 

6th  year. 

7th  year.  ,,  ,, 

Sth'year.  „  „ 

9th  year. 

'  10th  year. 

Written  down  value 

which  is  near  enough  for  all  practical  purposes. 


£649-840 
121-974 

.4: 527  866 
99081 

£428-785 
80483 

£348302 
65377 

£282925 
53111 

.i:  229-814 
43  140 

£186674 
3504U 

£151-634 
28470 

£123164 
23120 

£100044 


When  debentures  or  debenture  stocks  secured  by  a  trust  d»-ed  on 
lands,  I»uilding8,  machinery  and  other  aesets  are  to  1*  redeemed 
under  certain  conditions  within  a  stated  pKrriod.  and  a  I'inking  fund 
is  createfl.  the  amounts  credited  thereto  and  debited  to  profit  and 
loss  or  profit  and  los-  appropriation,  as  the  ca.se  may  be.  foiin  in 
themsehes  a  contribution  to  the  depreciation  or  loss  arising  on  the 
assets  to  which  the  ex|)endifure  relates.  If  they  are  re|,'ard«l  a.- 
contributions  towards  depreciation,  then  they  are  strictly  cbargeu 
against  profit  an<l  lots,  and  not  an  appropriation  of  it. 

The  following  table  .-^hows  the  redemption  in  five  years  of 
4150,000  debentures,  assuming  a  5  per  (.ent.  rate  both  for  the  deben- 
ture interest  and  the  sinking  fund,  to  curtail  the  use  of  figure* — 
sinking  funds  are,  of  coarse,  usaally  calculated  at  from  2  per  cent, 
to  3  per  cent. 


Years. 
(1) 


Debentures  to 
f)e  redeemeil. 

(2) 


rjO,ooo 

40,951  •2<;00 
Hl,45O0H30 
21.4738471 
10,99X7995 


Annual  interest 

payable. 

(3) 


2,500 
2,047-.-.6:iO 
1.572-50-J  I 
1,073-6923 
5499399 


'  Annual  amoant 

required  for 

reaenoption. 

(4) 


9,04H-7391» 

9,501  •17t;9 

9,97«-2:{58 

10.4750475 

10,998-800(J 


Amount 

ootstandinii;. 

<5) 


40,95  r2ax» 

31.4.50O830 
21.473  ><471 
1 0.998- 799.-. 


If  so   provided,   the   amounts   standing   in   column  4  would  be 
debited  to  profit  and  loss  and  credited  to- the  sinking  fund. 

Aniiiiitji  met  hod. — 

£10,000  in  10  years  at  .H  per  cent. 

*    .  ^.„—   =  '1172.30  X   10.000  =  1,172-30,  annual  instalment. 
^ 53020 

'  The  present  value  of  £1  per  annum  lor  10  years  at  3  per  cent. 

The  question  resolves  itself  into  one  of  calculating  what  annual 
instalment  will  repay,  with  interest  at  3  per  cent.,  £l0,00o. 


• 

ce- 
ll "^ 

u«l  jnstal- 
t  to  be 
Red  to  Profit 
Loss.  (2) 

-  *  Mi; 

■-.£,  a  >, 

OT3  c  „ 

rest  on 
unts  in  col,  8 
;,,  tT  be 
ited  to  Profit 
Lioss  acct.  (4) 

u 

1     1,172-30 

10,000 

300          '  10.300 

872-30     9,127-70 

2 

1,172-30 

9,127-70 

-273-8310    9,401-5310 

8984690  8.229-2310 

3 

1,17230 

8,229-2310 

246-8769    K,4761079 

9254231  7.303-8079 

4 

1,172-30 

7.303-8079 

2191142    7,522-9221 

953-1858  6,350-6221 

5 

l,]72-.30 

6.350-6221 

1905186;  6,.54ri407 

981-7814.5.368-8407 

6 

1,172-30 

5,368-8407 

16106.52    5,5299059 

1,010-2348  4,357-6059 

7 

1,172-30 

4,357-6059 

130-7281    4,488-3340 

1,040-5719  3.3160340 

8 

1,172-30 

.3,3160340 

994810 

3.4155150 

1,072  8190  2,243-2150 

9 

1,17230 

2,243-21.50 

67  2964 

2,310-5114 

1,105-0036  1,138-2114 

10 

1,172-30 

1,1382114 

341 463 

1,172-3577 

1,1381537          t 

11.723 

i  The  ba'ance  here  should  be  nil.    There  is,  however,  a  balancn  of  OoT?, 
owing  to  the  annual  instalment  not  being  carried  to  further  decimal  places. 
The  actual  instalment  is  1,172-3054. ' 
Now,  1,172-3054  x  10  =  ll.iaaOSlO 
and     1,172-30      x  10  =  11,723 


•0540 
arfd  -0577  —  '0540  =  -0037,  which  would  be  the  difference  with  ihe  new  instal- 
ment, and  which  may  be  neglected. 
Ths  instalment  in  the  table  is  sufficiently  near  for  our  purpose. 

SinhuHi  Fund, — 

£10,000  of  lost  or  exhausted  outlay  in  10  years  at  3  per  cent. 
This  resolves  itself  into  calculating  what  annual  sum  or  sinking 
fund  is  required  to  be  invested  at  3  per  cent,  to  amount  to  £10.000 
at  the  end  of  an  estimated  10  years'  life. 
p  -=  the  principal. 
A„  =  the  amount  of  £1   per  annum   for  10  vears  at  3  per  cent. 

=  11-46388. 
Therefore.  10,000/11-46388  =  872-30501,  sinking  fund  instalment. 

Operation  op  Fund. 


Total  of  cols.  3 

Amount  of       'Interest 

Instalment 

.\mount  of 

and  4,  which 

Years. 

fund  at          thereon  at 

payable  at 

fund  at 

equals  the 

a) 

beginning    '  end  of  year, 
of  year.   (2)  :           (3) 

end  of  year. 

l4) 

end  of  year. 

15>. 

amount  of  capital 
loss  to  be  borne 
annually  bv  the 

. 

undertaking.  (6) 

1 



-, 

872-30.501 

872-30501 

872-30.501 

■> 

872-30.501:    26-l(;915 

872-30501 

1.770-77917 

898-47416 

3 

1,770-77917     53-12337 

872-30501 

2,696-20755 

92542838 

4 

2,69(1-20755,    80-88622 

872-30501 

3.649-3987!< 

953- 19 123 

5 

3,649-39878!  109-48196 

872-30501    4,6311857.-. 

981-78697 

6 

4,631-18575 

138  93557 

872-30501    .5,642-42633 

1.011-24058 

i 

.■..642-42633 

16927278 

87230501    6.68400412 

1,041-57779 

8 

6,68400412 

20052012 

87230501    7,756-82925 

1.072-82513 

9 

7,75682925 

232-70487 

872-30501    8,861-83913 

1.105-00988 

10 

8,861-83913 

265-86517 

872-30501         10,000 

1,138-16018 

t 

I  On  the  supposition  that  the  "want"  of  the  use  of  the  instalmenta  does  not 
cost  the  undertaking  more. 

in  some  instances  it  may  be  advantageous  to  take  out  a  S'inking' 
fund  or  capital  redemption  policy.    For  example,  aupposin^  the 
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accumulation  of  £100  in  10  complete  years  may  be  accomplished 
hy  an  annual  payment  of  .-€8  9s.  6d.,  or  by  a  single  payment  or 
premium  of  £74  8s.  3d.,  which  a  little  calculation  will  show  is 
at  the  rate  of  3  per  cent.  The  amount  of  :€  1  per  annum  for 
11  years  at  3  per  cent,  =  12-80780  -  1  =  11  80780,  and— 

1/1187080  X  100  =  £8  Ds.  Bd. 

The  sinffle  premium  Is  1  /(rOSy"  X  100  =  £74  8s.  3d. 

We  may  show  in  a  statement  the  workins;  of  the  transaction  for 
the  period,  making  the  payment  at  the  beginning  of  each  year,  and 
adding  thereto,  with  the  subsetjuent  accumulation,  interest  at  the 
end  of  the  year  at  3  per  cent.,  and  it  will  be  found  (hat  in  10  com- 
plete years  the  amount  will  be  ClOO.  In  the  event  of  a  single 
premium,  of  course,  the  interest  only  is  added. 

There  are  certain  equitable  conditions  attaching  to  such  ])olicies. 
which  we  need  not  pursue  here,  and  the  policies  possess  surrender 
values  if  it  be  found  inconvenient  or  impossible  to  continue  them. 

With  regard  to  the  incidence  of  income-tax,  it  has  been  suggested 
that  all  depreciation  of  inherently  wasting  assets  which  form  a 
component  part  of  the  expense  of  earning  revenue  should  be 
allowed  as  a  deduction  from  taxable  profits.  Some  concessions  in 
that  direction  have  been  made  by  the  authorities. 

Assets  and  capital  expenditure  from  the  point  of  view  of  income- 
tax  may  be  divided  into — 

1 .  Capital  invested  in  the  purchase  of  temporary  sources  of  profit, 
such  as  buildings,  plant,  machinery  and  ships,  furniture  and 
fixtures :  natural  raw  materials,  including  coal,  minerals,  stone, 
gravel,  earths,  oil,  nitrate,  and,  when  intended  for  sale,  land  ; 
shaft- sinking,  and  development  undertaken  to  obtain  access  to  all 
such  raw  materials  ;  purchased  terminable  annuities,  and  capital 
invested  in  terminable  foreign  concessions  which,  if  they  had 
remained  in  the  hands  of  the  seller,  would  not  have  been  subject  to 
British  income-tax. 

The  source  of  profit  in  all  these  instances  m.ay  be  looked  upon  as 
temporary,  from  the  point  of  view  that  such  origins  of  profit 
cannot  be  maintained  or  cannot  live  without  the  process  of  inherent 
wear  and  tear,  or,  as  it  may  be  expressed  in  other  terms,  that  such 
assets  afford  production  only  with  the  concomitant  of  waste,  and 
that  they  cpase  to  yield  revenue  when  they  become  exhausted. 

2.  Capital  invested  in  the  purchase  of  a  temporary  interest  in  a 
permanent  source  of  profit — i.e.,  capital  invested  in  forms  of 
assets  other  than  those  we  have  described  in  1,  such  as  goodwill, 
leaseholds,  copyrights,  patent  rights,  terminable  concessions  within 
the  United  Kingdom.  No  allowance,  as  at  present,  should  be  made, 
inasmuch  {infer  alitj)  as  they  are  not  represented  by  a  corpus  or 
fund,  being  of  the  nature  of  purchased  rights  to  future  income. 

Depreciation  is  not  allowed  by  the  income-tax  authorities  as  a 
deduction  from  revenue  for  the  purpose  of  arriving  at  the  taxable 
profits  of  the  year  ;  but  certain  measures  of  relief  and  allowances 
at  specific  percentage  rates,  or  expressed  in  terms  of  an  agreed  unit, 
on  written-down  values,  have  been  afforded,  the  amount  allowed 
being  deducted  from  the  average  profits  for  three  years  for 
assessment. 

Among  other  things,  the  authorities  have  made  the  following 
considerations  in  regard  to  the  permanent- way  of  electric  tramway 
companies  : — 

The  life  ot  the  permanent-way  is  to  be  taken  as  12,  14  or  KJ 
years,  according  to  the  traffic  thereon.  The  classification  is  to  be 
based  on  the  average  car-mileage  per  mile  of  track  per  annum,  viz.  : 

1.  Not  exceeding  50,000  car-miles  per  mile  of  track,  Ki  years. 

2.  Over  50,000  and  not  exceeding  75.000  miles,   14  years. 
'^.  Over  75.1)00  and  not  exceeding  125,000  miles,  12  years. 

4.  Over  125,000  car-miles  per  mile  of  track,  special  consideration. 

Where  there  are  special  circumstances,  such  as  exceptional 
gradients  and  the  compulsory  use  of  wood  paving,  tending  to  show 
that  the  car-mileage  does  not  fairly  represent  the  wear  and  tear  of 
the  track,  each  such  case  is  entitled  to  special  consideration. 

The  cost  of  renewals,  including  setts  or  other  paving,  but 
excluding  concrete  foimdations.  is  to  be  taken  at  £4,400  per  mile 
of  single  track  until  the  general  renewal  of  the  track  Takes  place. 

No  allowance  is  to  be  made  in  computing  the  assessable  profits 
in  respect  of  any  expenditure  on  repairs  or  maintenance  of  the 
permanent-way,  but  the  allowance  for  depreciation  is  to  be 
computed  at  such  a  sum  per  annum  as  will  in  the  aggregate  over 
the  determined  life  of  the  permanent-way  be  equal  to  the  cost  of 
renewal  as  above  fixed,  plus  the  estimated  repairs  for  that  period. 


BUSINESS  NOTES. 


Cost  of  renewal  per  mile  as  above 

Add   for   example — Estimated  cost  of  repairs  at 

£100  per  mile  per  annum  for  an  undertaking 

with  a  life  of  16  years     


Amount  to  be  allowed  per  annum  in  lieu  of  de- 
preciation, one-aixteenth 


£4,400 


1,G00 

£6,000 

£375 


The  amount  to  be  added  in  respect  of  ordinary  repairs  is  to  be 
determined  by  taking  the  actual  average  expenditure  as  shown  in 
the  accounts  of  the  undertaking  for  the  last  three  years  or  lees 
period  that  the  company  may  have  been  operating. 

Repairs  under  this  head  are  understood  to  include  renewals  of 
special  track  work  at  junctions  and  cross-overs,  which  occur  at 
frequent  intervals. 

Lastly,  we  have  the  incidence  of  the  purchasing  powers  of  local 
authorities  of  tramway  and  electric  lighting  undertakings,  the 
various  agreements  that  have  been  entered  into  between  Councils 
and  companies,  in  many  of  which  grave  questions  arising  out  of 
the  subject  of  depreciation  are  involved.  These  questions  are  a 
theme  in  themselves,  and  cannot  be  adequately  noticed  on  the 
proiie&t   ocMion. 


Our  IVext  Issue. — Next  Friday  being  Good  Friday,  the 
Elkctrical  Review  for  that  date  will  be  published  two  days 
earlier,  appearing  on  the  morning  of  Wednesday,  April  3rd.  This 
being  so,  we  shall  be  glad  if  contributors  and  advertisers  will  take 
special  note  of  the  necessity  for  sending  in  matter,  &c.,  for  that 
issue  immediately. 

Correspondence  for  publication  should  reach  us  by  first  post  on 
Monday  at  latest.  News  matter  should  be  received  in  the  course  of 
that  day. 

Our  Advertisement  Department  announce  that  new  advertise- 
ment copy  and  alterations  to  existing  displayed  advertisements 
should  be  in  their  hands  not  later  than  to-morrow  (Saturday) 
morning  ;  but  Official  Notices  and  small  prepaid  advertisements 
can  be  received  up  to  9.30  a.m.  on  Tuesday  next,  April  2nd. 

Private  Meetiiio;. — Geoss.mith  &  Co.  (William  Hugh 

Smith  trading  as),  3,  Marmion  Road,  Southsea,  and  Daniel  Street, 
Portsea,  electrical,  gas,  and  water  engineers. — A  meeting  was  held 
in  this  case  on  March  18th  at  the  oflftces  of  Messrs.  Howard,  Morris, 
and  Crocker,  accountants.  Pearl  Buildings,  Portsmouth,  when  a 
statement  of  affairs  presented  showed  liabilities  unsecured  £4,254 
and  gross  assets  of  £1,831.  J'rom  this  latter  figure  had  to  be 
deducted  preferential  claims  of  £248,  leaving  net  assets  of  £1,582, 
and  disclosing  a  deficiency  of  £2,671.  The  liabilities  were  made 
up  of  unsecured  trade  creditors,  £2,314  ;  unsecured  cash  creditors, 
£1,327  ;  partly  secured  cash  creditors,  £757  ;  less  value  of  security 
(a  second  charge  on  reversion),  £144 — £613.  Fully  secured  cash 
creditors  consisted  of  G.  T.  Aylen  £315,  value  of  security  £371, 
surplus  to  contra  £56  ;  Jones  £1,021,  value  of  security  £1,165  ; 
surplus  to  partly-secured  creditor;;,  £144  :  W.  Stanner  £1,127, 
value  of  security  £1,300,  surplus  to  second  mortgagee  £172.  The 
assets  consisted  of  cash  in  hand,  £28  ;  stock,  estimated,  £600  ; 
plant  and  machinery,  £207  ;  office  furniture  and  shop  fittings, 
£60  ;  household  furniture,  £95  ;  book  debts  estimated  to  produce 
£540  ;  value  of  work  done  on  uncompleted  jobs,  £243  ;  surplus 
from  fully-secured  creditors,  £5C.  The  chair  was  taken  by  Mr. 
A.  W.  Bartlett  (Evered  &  Co.,  Ltd.),  and  there  were  present  or 
represented  at  the  meeting  trade  creditors  for  over  £1.800.  It  was 
resolved  that  the  deed  of  assignment  executed  to  Mr.  H.  B.  Morris, 
be  confirmed,  and  that  a  Committee  of  Inspection,  consisting 
of  Messrs.  A.  W.  Bartlett.  W.  J.  Potter  (W.  T.  Henley's  Telegraph 
Works  Co.,  Ltd.),  A.  R.  Holbrook  (Holbrook  At  Son.  Ltd.),  H.  V. 
Morris  (F.  &  C.  Osier,  Ltd.),  and  G.  W.  Scholey  (Corfield  &  Cripwell), 
be  appointed  to  assist  the  Trustee  in  realisation.  The  following 
are  the  creditors  : — 

Adnil  Electric  Co £2i  Henley's  Teleg.  Works  Co.            fl90 

Berglheil  &  Young 64         Osier,  F.  cV:  C 117 

Bland  Light  Syndicate      ..         ..52         Pritchetts  A  Gold 49 

Bonnella&8on         .,   '     ..         . .     22     .    Round,  J.  &  Sons 36 

B.T.-H.  Co.,  Ltd 51         Sanders,  W.,  &  Co 101 

Cryselco,  Ltd.            H5  Siemens  Bros.  &  Co.           ..         ..33 

Edison  <!t  Swan  U.  E.  L.  Co.        . .     77         Simplex  Conduits 79 

Evered  A  Co 245         Smith,  E.,  Ltd 60 

Falk,  Stadelmann  &  Co,    ..        ..42  Stearn  Electric  Lamp  Co.           ..  154 

Frankenberg  &  Sons  ..        ..49        Veritys,  Ltd 40 

General  Electric  Co.  . .         . .     35 

The  ITiiion  Co.  at  Johannesburg. — Our  Durban  cor- 
respondent writes  as  follows: — "Messrs.  H.  Barder  &  Co.,  of 
.Johannesburg,  selling  agents  to  the  Union  Electric  Co.,  Ltd.,  have 
recently  carried  out  a  very  complete  electrical  installation  for 
lighting,  heating  and  power  at  the  new  premises  of  the  Hand  Daily 
Mail,  Johannesburg,  current  being  taken  by  duplicate  feeders  from 
the  municipal  supply.  The  lighting  installation  consists  of 
approximately  500  incandescent  lamps  and  10  arc  lamps  ;  the  heat- 
ing installation  provides  for  100  kw.  throughout  the  different 
offices,  consisting  of  Union  Electric  Co.  convectors  of  from  5  KW. 
to  2  KW.  each.  The  power  installation  totals  120  h.p.,  the  principal 
motors  being  of  45  H.P.  each,  used  for  the  large  printing 
machines.  These  motors  are  of  the  interpole  d.c.  type,  460-500  volts, 
and  are  designed  for  a  speed  regulation  from  1 00  to  1 ,200  r.p. Ji.  Speeds 
from  100  to  600  are  obtained  by  means  of  series  resistance  in  the 
armature  circuit  and  the  higher  speeds  by  resistance  in  the  shunt. 
The  output  of  the  two  printing  machines  is  50,000  newspapers  per 
hour  between  them.  The  controllers  are  of  the  tramway  pattern,  and 
they  are  fitted  with  no- voltage  release.  Other  motors  of  5  h.p.  are 
used  for  the  linos,  and  other  auxiliary  machinery.  Altogether 
some  10  miles  of  wire  have  been  used  in  the  wiring  of  the  building. 
Among  other  contracts  recently  carried  out  by  the  Union  Electric 
Co.,  ^f  which  Mr.  H.  W.  Curling  is  the  Johannesburg  manager,  is 
a  motor-driven  centrifugal  pump  for  the  Rand  Water  Board.  The 
motor  was  of  the  L^nion  Co.'s  make,  giving  130  H.P.  on  2.000 
volts  50  cycle  three-phase,  and  included  a  liquid  starter  and  h.t. 
control  panel.  The  pump  was  by  the  Pulsometer  Co.,  England. 
The  Union  Co.  have  also  in  hand  the  contract  for  the  arc  lighting 
01  Messrs.  Chudleigh  Bros.,  drapery  establishment  in  Johannesburg, 
consisting  of  96  lamps,  48  being  of  the  Excello  pattern,  rated  for 
10  amperes,  and  burning  four  in  series  on  230  volts.  The  remain- 
ing 48  are  of  the  open  type,  rated  for  8  amperes,  also  burning  four 
in  series.  All  the  lamps  are  fitted  with  the  Union  Co.'s  '  Kandem  ' 
coupler  for  purposes  of  lowering  the  lamps,  by  which  ropes, 
winches  and  pulleys  are  eliminated.  An  order  has  jiist  been 
placed  with  this  company  for  100-s.p.  double  quick-break  switches 
of  special  design  for  the  Johannesburg  Municipality  feeder  boxes. 
Further  installations  by  this  company  are  of  large  three-phase 
motors  for  the  Johannesburg  Brick  and  Pottery  Co.,  and  three- 
phase  motors  for  the  City  and  Suburban  Gold  Mines,  also  single- 
phase  motors  for  the  Johannesburg  Municipal  Sewag*  Ptunplnff 
Station.*' 
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W   Trade     Announcements.  —  Thk    Langdon  -  Davies 

MoTOU  Co.,  Ltd.,  are  now  in  occupation  of  their  new  premiHefl, 
Eastdown  Works,  Dormody  Road,  Lewisham,  K.E.,  where  all  poods 
should  be  forwarded. 

Mk.  Donald  Smkaton  Munro,  A.M.I.E.E.,  havinpr  acquired  the 
Edinbur(,'h  business  of  Messrs.  Anderson  k  Mnnro,  will  now  trade 
under  his  own  name  a^  electrical  en{?ineer  and  contractor,  at  1 1 , 
Randolph  Place,  Edinburgh. 

The  Viscose  DeveijOPMEnt  Co.,  Ltf).,  have  transferred  their 
City  office  to  their  works,  and  all  communications  should  in  future 
be  addressed  to  them  at  Scnireh  Works,  Pembroke  Road,  Bromley, 
Kent. 

The  Midget  Electric  Lamp  Manupactuking  Co.,  Ltd., 
Bothwell  Street,  Fulham  Palace  Road,  Hammersmith,  W.,  have,  by 
a  special  resolution  and  with  the  approval  of  the  Board  of  Trade, 
changed  their  name  to  the  Midget  Lamp  Co.,  Ltd. 

Mb.  John  Nonr.E,  electrician  of  10,  Xorth  Street,  Peterborough, 
ha«  disposed  of  his  businets  to  Mr.  .Arthur  Bull. 

Catalo«:ues    and    Lists.  —  Messrs.    Siemens    Bkos. 

Dynamo  \Vorks,  Ltd.,  3S  and  39,  Upper  Thames  Street,  B.C. — A 
folding  price-list  of  "Glossup"  electric  irons  for  domestic  and 
laundry  service  has  been  issued  by  the  firm.  These  irons  are  finished 
in  polished  nickel  plate  on  copper.  A  number  of  copies  of  the  list 
can  be  had  with  distributors'  name  and  address  printed  thereon. 

Messrs.  T.  Francis  k  Sons,  41,  Hampden  Street,  Bolton. — 
Twenty-page  illustrated  catalogue  of  electrical  theatrical  acces- 
sories, &c.  Prices  and  brief  notes  are  given  of  the  Francis  hand- 
feed  arc,  standard  pattern  and  box  pattern  resistances,  square  and 
circular  type  stage  boxes,  proscenium  lamps,  "  Rheo  "  resistance 
wire,  cable  and  Hex,  lacquers,  and  many  details. 

Messrs.  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark, 
S.E. — Eight-page  pamphlet  (No.  112)  containing  brief  descriptive 
matter,  and  a  number  of  neat  illustrations,  relating  to  electric 
driving  of  grinding  machinery. 

The  Adnil  Electric  Co.,  Ltd.,  London,  E.G. — Illustrated  and 
priced  leaflet  (No.  69E)  relating  to  their  automatic  switch  for 
lighting  staircases,  &c. 

Me.ssrs.  Chas.  Joyner  &  Co.,  Ltd.,  Icknield  Square, 
Birmingham. — Illustrated  priced  leaflets  showing  electric  table 
standards  with  winding  gear  ;  the  "  Trolley  Light  "  comprising  a 
ceiling  plate  and  swinging  arm,  and  a  pulley  or  trolley  running 
thereon,  for  drawing  offices,  workshops,  hospitals,  &;c.  ;  and  spring- 
drum  ceiling  roses. 

Mr.  E.  C.  Bkrridge,  4<>,  Queen  Victoria  Street,  London,  E.G. — 
Circulars  describing  the  {Liberty  Heavy  Duty  turbine  cleaner,  and 
Merrill's  patent  "  twin  "  strainers  for  purifying  water  supply. 

The  Jandus  Arc  Lamp  and  Electric  Co.,  Ltd.,  of  Hartham 
Road,  HoUoway,  London,  have  sent  us  a  charming  lithographed 
drawing  of  a  lady's  bust,  in  similar  style  to  that  of  the  one 
received  last  year.  Incidentally,  in  the  right  hand  bottom  comer 
of  the  large  mount,  there  is  a  calendar  for  1912. 

Messrs.  Electric  Control,  Ltd.,  177,  Reid  Street,  Bridgeton, 
Glasgow. — Booklet  of  between  30  and  40  pages  containing  illus- 
trated descriptions  of  the  more  important  applications  of  their 
patent  automatic  control  gear  for  direct  and  alternating  current. 
The  following  will  indicate  the  contents  : — "  Empire  "  automatic 
controllers  for  D.c.  (single  solenoid  and  multiple  unit  types),  for 
A.c.  (small  and  large  size),  remote  control  for  d.c.  and  a.c, 
automatic  control  of  pumps  for  d.c.  and  A.c,  hydraulic  accumu- 
lators, air  compressors,  capstans,  plate-edge  planing  machines, 
"  Empire  "  printing  press  control,  and  lift  control. 

Dissolutions  and  Liquidations. — Imeson,  Finch  and 

Co.,  Ltd.,  Bridge  Road.  Stockton-on-Tees. — In  announcing  a  first 
and  final  dividend  of  Is.  in  the  £  for  the  unsecured  creditors,  Mr. 
T.  R.  G.  Rowland,  the  liquidator,  has  issued  a  statement  of  realisa- 
tion and  disbursements  as  at  March  14th,  1912,  as  follows  :  Realisa- 
tions— Purchase  price  of  assets  sold,  £1,945  ;  balance  of  receiver's 
receipts  above  expenses,  £31  —  £1,97(5.     The  disbursements  were  : 

^  Preferential  creditors,  rent,  rates  and  wages,  £86  ;  first  mortgage 
debentures  and  interest,  £1,(387;  administration  expenses,  £115; 
dividend  at  Is.  in  the  £,  £87. 

De  Forest  Wireless  Telegraph  Syndicate,  Ltd. — A  meet- 
ing is  to  be  held  on  April  24th  at  147,  Leadenhall  Street,  E.G.,  to 

.  hear  an  account  of  the  winding  up  from  the  liquidator  (Mr.  S.  J. 
Ashby). 

Beaumont  and  Still  Colonial  and  Foreign  Train  Light- 
ing Co.,  Ltd.— A  meeting  will  be  held  at  29,  Charles  Street, 
Hatton  Garden,  E.G.,  on  April  29th,  to  hear  an  account  of  the  wind- 
ing up  from  the  liquidator  (Mr.  G.  T.  Burke).  A  similar  meeting 
of  the  Beaumont  and  Still  Train  Lighting  Co.,  Ltd.,  will  be  held  on 
the  same  day. 

Lamp  Contracts. — A  contract  from  Messrs.  Balfour, 
Beatty  &  Co.  for  the  supply  of  tantalum  traction  lamps  for  12 
months,  and  one  for  the  supply  of  tantalum  traction  lamps  for  ship 

I     lighting  for  the  White  Star  Line  Co.,  have  been  placed  with  Messrs. 

'     Siemens  Bros.  Dynamo  Works  Co.,  Ltd. 

Wotan    Lamps. — Messrs.    Siemens     Bros.    Dynamo 

r  Works,  Ltd.,  of  Dalston,  are  about  to  introduce  10  and  16-c.p. 
high-voltage  lamps.  They  believe  the  10-c.P.  lamp  to  be  the  first 
metal  lamp  of  this  c.P.  to  be  made  in  this  or  any  other  country  with 
a  filament  of  pure  drawn  tungsten  wire.  The  makers  expect  to 
obtain  an  average  life  of  1,000  hours  with  this  lamp.  According  to 
present  expectations  the  maximum  power  consumption  will  be 
11  watts.  The  bulb  will  be  extremely  small,  and  it  is  considered 
that  there  will  now  be  no  case  in  which  the  use  of  carbon  lamps 
will  be  economical.  The  firm  wiU  shortly  be  ready  to  accept  orders 
for  th«  new  10  and  16-c.P.  lamps,  and  they  are  now  accumulating 


stocks.  We  are  informed  that  they  have  further  "  Wotan  "  lamp 
developments  in  hand,  and  that  th^y  intend  to  maintain  their 
priority.  The  firm  also  announc<^  that  they  have  now  decided  to 
supply  "  Wotan  "  lamps  for  series  burning  without  the  extra  charge 
of  5  per  cent,  which  has  hitherto  been  made.  3Iany  cons'imerH  are 
still  using  low-voUage  metal  lamps  in  series,  having  wired  their 
premises  accordingly,  and  there  is  on  this  account  a  very  large 
demand  for  series  burning  "'  Wotan  '  lamps. 

Book  .\otices.— "  Official  Gazette  of  the  United  .States 
Patent  Office.'  Vol.  176.  No.  2.  March  12th,  1912.  Washington  : 
Government  Printing  Office 

"./</?/;•««/ of  the  Franklin  Institute."  Vol.  CLXXIII,No.3.  March, 
1912.     Philadelphia,  Pa.  :  The  Institute. 

"  Tramactiom  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders.'  Vol.  XXVIII,  Part  4.  March,  1912.  Newcastle- 
pn-Tyne  :  The  Institution. 

"The  Electrical  Properties  of  Flames  and  of  Incandescent 
Solids."  By  Harold  A.  Wilson.  1912.  London:  Hodder  and 
Stoughton.     Price  6s.  net. 

"Elementary  Internal  Combustion  Engines."  By  .1  W.  Kershaw 
1912.     London  :  Longmans,  (Jreen,  &  Co.     Prico  2s.  6d.  net. 

"Yellow  Sands."  By  A.  Gowans  Whyte.  1912.  Edinburgh: 
Wm.  Blackwood  &  Sons.     Price  6s. 

"  Irrwege  der  Naturlehre. '  By  Johannes  Zachariae.  1912. 
Hamburg  :  Hephaestos-Verlag.     Price  1  M, 

"  International  Electro  technical  Commission.  Report  of  Turin 
Meeting,  1911."    London  ;  From  the  General  Secretary.   Price  Is.  2d. 

Mexico. — A  company  has   just  been   formed   in   Berlui 
with  a  capital  of   £100,000,  and  the  title  Die  A. E.G.  Mexicanische 
Electricitats  Gesellschaft,    to   represent 
Mexico  and  Central  America. 


the    A.E.G.    interests   in 


Easter  Holidays, — Thk  Walsall  Electrical  Co.,  Ltd., 

announce  that  their  works  will  be  closed  from  Thursday  evening 
next,  April  4th.  until  Wednesday  morning,  April  10th.  A  small 
staff  will  attend  to  urgent  correspondence,  &J. 

For  Sale. — The  Sheffield  CoriX)ration  has  for  disposal  a 
quantity  of  steam-raising  plant,  comprising  boilers,  oil  separators, 
superheaters,  &;c.,  at  Kelham  Island  tramways  power  station.  See 
our  advertisement  pages  to-day. 


LIGHTING  and  POWER  NOTES. 


Argentina. — The  Buenos  Ayres  Municipality  has  created 
a  special  office  to  fiscalise  the  carrying  out  of  the  contract  of  the 
Compania  Alemana  Transatlantica  de  Electricidad.  Engineer  B. 
Laurel  has  been  placed  in  charge  of  same. — Review  of  the  River 

Plate. 

Baldock. — Messrs.  J.  B.  Saunders  &  Co.,  Ltd.,  have 
approached  the  U.D.C.  with  reference  to  an  electric  lighting  scheme, 
offering,  under  certain  conditions,  to  find  the  necessary  capital  to 
carry  out  the  work.  The  Council  has  decided  to  take  no  action  in 
the  matter. 

Birniing'liaiu.  —  The  Corporation  Electricity  Supply 
Conunittee  proposes  to  borrow  t;  10,000  for  "wiring"  in  connection 
with  installations  for  electric  lighting,  to  be  paid  for  by  tenants  on 
the  hiring  system.  The  chairman  of  the  Committee  stated  that 
it  is  proposed  that  the  tenant  shall  pay  the  cost  of  the  "  wiring  " 
by  a  payment  of  10  per  cent,  down,  the  other  payments  to  be 
spread  over  a  period  of  two  or  three  years.  The  work  of  installa- 
tion is  to  be  done  by  private  firms. 

Bootle. — According  to  the  financial  statement  submitted 
to  the  T.C.  on  March  22nd,  the  electricity  supply  account  showed 
that  the  approximate  net  surplus  for  the  curren.  year  would  be 
considerably  below  the  estimate,  and  compared  very  unfavourably 
with  the  results  in  recent  years.  There  had  been  a  slight  decline 
in  the  income  from  sales,  and  the  cost  of  production  had  been  excep- 
tionally heavy,  due,  principaUy,  to  increased  coal  consumption, 
higher  rating  assessment,  law  costs,  and  f^es  to  rating  and  electrical 
experts,  T?'e  gross  pvofit  would  amount  to  approximately  £S,43S, 
or  7  3  per  cent,  of  the  average  capital  expenditure,  compared  with 
£10,157,  or  883  per  ceni.  in  the  previous  year.  The  net  surplus 
would  amount  to  £1,720,  or  £1,030  less  than  the  estimate.  It  was 
assumed  that  no  additional  revenue  would  accrue  during  the 
ensuing  year,  as  a  result  of  the  new  extension  scheme,  and  the 
capital  charges  would  be  increased  in  consequence  thereof. 

Burnhani    (Somerset). — The  U.D.C.  has    sealed  the 

agreement  with  Dr.  Purves  for  the  electric  lighting  scheme  for  the 
district.  The  maximum  price  of  current  for  lighting  has  been 
altered  from  8d.  to  6d.  per  unit,  and  Berrow  has  been  struck  oat  of 
the  scheme. 

Cliatliaili. — Experimental  lighting  by  electricity  is  being 
carried  out  in  High  Street  by  the  T.C.  in  conjunction  with  the 
Kent  Electric  Power  Co.,  which  has  erected  four  lamps. 

Continental  ^'otes. — Denmark. — According  to  the  sta- 

tiatica  of  Danish  electricity  undertakings  in  1910,  all  Danish  towns 
of  5,000  inhabitants  and  above  are  furnished  with  electric  installa- 
tions.    Of  towns  having  between  5,000  and  3,000  inhabitants  only 
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three  are  without  electric  services.  Copenhagen  possesses  the 
largrest  equipments,  having:  three  frenerating  stations  of  an  agrpre- 
^ato  capacity  of  2«),340  H.P.,  and  an  output  during  ISIO  for  light, 
l>ower,  and  tramways  of  8.(>21,000,  8,r>4!t.OOO.  and  8,815,000  KW. -hours 
respectively .  The  total  cable  length  was  52 1  1)9  km .  At  the  moment, 
Denmark  y)Ossesses  only  one  installation,  which  may  be  regarded  as 
an  "iiberhvndcentrar"- namely,  that  at  Skovshoved,  near  Copen- 
hagen. This  generates  10,000- volt  three-phase  current,  and 
supplies  by  means  of  a  distributing  network  of  131  5  km.  extent, 
almost  the  entire  suburbs  of  the  capital,  with  light  and  power. 
At  the  same  time,  this  station  supplies  direct  current  to  the  tramways 
to  Hellerup  and  Klam  jienborg.  The  aggregate  station  output  totalled 
for  the  year  2.-'!H),000  kw. -hours.  Several  of  the  towns  equipped  with 
direct-current  installations  supply  the  neighbouring  rural  districts 
with  H.v.  three-phase  current.  The  greatest  pressure  thus  employed 
is  10,000  volts.  Some  of  the  stations  lately  built  are  wholly  three- 
phase  without  batteries.  Apart  from  the  largest  installations  in  the 
cities,  the  power  plants  erected  are  driven  byDiesel  motors,  built 
mostly  by  Burmeister  &  Wain,  of  Copenhagen.  The  Diesel  motor  of 
this  form  has  also  found  its  way  in  recent  years  into  the  large 
municipal  stations,  where  it  works  in  parallel  with  the  existing  steam 
plants. —  ElehtroteclDiini'he  Xeitschnft. 

Portugal.— The  T>iarw  of  March  9th  publishes  a  notice 
approving  a  contract  between  the  municipal  authorities  of  Penafiel 
and  Sr.  Luis  Xunes  Borges  Madureira  de  Carvalho,  whereby  the 
latter  is  authorised  to  set  up  a  central  electric  generating  station 
for  the  purpose  of  supplying  electric  light  to  the  town  of  Penafiel. 

France.  -The  plans  are  under  consideration  for  the  establishment 
of  a  distribution  network,  having  its  source  at  Vire  and  intended 
to  serve  at  first  the  most  important  Communes,  and  eventually  the 
greater  number  of  the  villages  in  the  arrondissement.  The  aim  of 
the  Scheme  is  principally  to  supply  motive  power  for  agricultural 
users,  and  for  the  minor  industries.  Construction  works  will 
shortly  be  begun. 

Plans  have  been  drafted  by  MM.  Harle,  Blondel  and  Mahl  for  the 
utilisation  of  the  water-powers  of  the  Upper  Rhone.  It  is  intended 
to  construct  a  dam  70  m.  high  near  Genissiat.  The  Rhone  waters 
will  be  dammed  up  from  here  to  near  the  Swiss  frontier,  and,  a  fall 
of  between  (57  and  69  m,  obtained,  a  OOm.  wide  canal  leading  to 
the  power  house,  which  will  be  equipped  with  24  turbo-dynamos 
of  10,000-KW.  capacity  each.  The  site  of  the  dam  is  geologically 
favourable,  as  rock  is  met  with  at  40  m.  below  the  surface  of  the 
water.  Interference  with  navigation  will  be  obviated,  either  by 
the  construction  of  a  number  of  locks  or  of  a  single  ship  lift  near 
the  dam.  According  to  the  observations  made,  the  available  water- 
power  the  year  throughout  never  sinks  below  78,000  ■&.¥.— ZAt- 
schrift  fur  Turin ncniresen. 

Cuba. — Sr.  Francisco  Diet^o  Madrazo,  President  of  the 
Manzanillo  Water  and  Light  Co.,  is  to  establish,  with  the  consent 
of  the  municipal  authorities  of  Manzanillo,  a  central  electric  gene- 
rating station,  for  the  purpose  of  supplying  electric  light  to  that 
town. —  Board  of  Trade  Journal. 

Denrtraefll.— The  Rural  Council  has  announced  that  a 
syndicate  bas  been  formed  to  establish  electric  lighting  schemes  at 
Harlech  and  Llanbedr  ;  these  places  are  now  lighted  by  oil  lamps. 

Dundee. — The  Corporation  has  completed  negotiations^ 
for  a  supply  of  current  to  some  large  motor  installations.  At  a  "^ 
foundry  in  the  Blackness  district  over  700-h.p.  of  motors  are  being 
installed,  ranging  from  10  h  p.  for  small  blowers,  to  200  h.p,  for 
main  drives.  A  200-H.p.  motor  and  some  smaller  ones  are  now 
w^orking.  A  calender  works  in  the  centre  of  the  city,  after  a 
successful  trial  with  motors,  have  decided  to  abandon  their  steam 
plant  in  favour  of  a  complete  electric  drive,  which  will  amount  to 
over  240  H.p. 

Fincllley.— At  the  last  meeting  of  the  U.D C,  it  was 
reported  that  the  assesfment  of  the  electricity  undertaking  had  been 
reduced  to  £3,346  gross  and  £1,400  rateable. 

Farnborou^li.— The  U.]).C.  has  passed  plans  for  an 
electric  generating  station  in  Farnborough  Road  for  the  Aldershot 
Gas.  Water  and  District  Lighting  Co. 

Farnworlh.— A  L.G.B.  inquiry  Avas  held  on  the 
];tth  inst.  into  the  D.C.'s  application  for  sanction  to  borrow  £:i  OCO 
lor  purposes  of  the  electricity  undertaking,  and  for  additional 
loans  for  public  offices  and  in  respect  of  the  refuse  destructor  In 
regard  to  the  electricity  works,  the  clerk  stated  that  lliey  were 
established  under  a  provisional  order  in  1897  and  commenced 
actual  working  in  1901.  Since  then  the  loss  on  the  works  had 
been  £1.667,  an  average  of  £185  yearly,  but  they  were  confidently 
hoping  for  better  things  in  the  near  future,  and  they  had  at  present 
391  consumers,  which  was  a  record.  Since  the  inception  of  the 
works  they  had  paid  £20,474  for  principal  and  interest,  and  of 
that  £10,564  represented  loan  capital  repaid.  There  was  no 
0  )position. 

Ciolboriie.-^The  B.  of  T.  has  revoked  the  11)05  E.L. 
order. 

Creat  Missenden.— The  P.C.  has  decided  to  hold  a 

parish  meeting  to  discuss  and  consider  an  electric  lighting  scheme 
initiated  by  Mr.  G.  White,  on  behalf  of  a  company  which  is  .pre- 
pared  to  supply  current  at  a  most  reasonable  rate.  ' 

fireenock. — Negotiations  are  still  proceeding  between 
the  Corporation  and  Port  Glasgow  T.C.  in  connection  with  the 
fccheme  under  which  Greenock  it  to  •upply  shipbuilders  and  othert 


in  Port  Glasgow  with  electricity.  The  proceedings  have  been  con- 
ducted in  private,  but  it  is  believed  that  Greenock  desires  Port 
(ilasgow  T.C.  to  give  a  guarantee  that  neither  the  Corporation  nor 
any  other  company  will  be  allowed  to  supply  electricity  to  Port 
Glasgow  for  30  years,  the  time  required  to  pay  ofiE  the  capital 
exjienditu'-e  of  £25,000  by  Greenock. 

London. — Hacknky. — The  Electricity  Committee  of  the 
B.C.  reports  that  it  has  received  a  request  from  the  Stoke 
Newington  B.C.  asking  Hackney  to  assist  it,  owing  to  the  po.'^si- 
bility  of  the  North  Metropolitan  Electric  Supply  Co.  being  unable 
to  supply  it  if  the  coal  strike  continues.  After  carefully  con- 
sidering the  matter,  the  Committee  decided  that  affording  a  supply 
would  make  very  little  difference  to  the  period  during  which  it 
would  be  able  to  continue  giving  a  supply  from  the  large  stock  of 
coal  which  it  has  in  hand,  and  it  has  instructed  the  borough  elec- 
trical engineer  to  make  an  offer  on  the  following  terms,  subject  to 
the  approval  of  the  B.  of  T.  — (1)  The  supply  to  be  taken  from 
the  network  at  Amhurst  Road  and  Cazenove  Road  to  such  an 
extent  as  may  be  possible  without  unduly  lowering  the  pressure  of 
supply  ;  (2)  The  charge  for  the  supply  to  be  at  the  same  rate  as 
the  Stoke  Newington  Council  pay  the  North  Metropolitan  Co.,  viz.. 
£1  per  quarter  per  kw.  demanded,  plus,  per  unit — First  5,000  units 
per  annum,  •96d.  per  unit ;  5,000  to  25,000,  •65d.  ;  2.5,000  to  50,000, 
•55d.  ;  50,000  to  75,000,  •45d.  :  above  75,000,  •35d.  ;  (3)  The  whole 
of  these  terms  to  be  subject  to  the  addition  of  12  per  cent.,  as  in 
the  case  of  this  supply  the  cost  of  transformation  and  conversion 
will  not  be  incurred. 

Mertliyr  Tydfil. — The  Electric  Traction  and  Lighting 
Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for  consent  to  erect  overhead 
lines  for  the  transmission  of  energy  at  a  pressure  of  460  volts  from 
the  Taff  Vale  goods  yard  to  Brandy  Bridge  Junction  for  the  pur- 
poses of  supply,  under  the  E.L.  order,  1899. 

Oldliaiii. — The  Chamber  of  Commerce  has  sent  a  letter 
to  the  Electricity  Committee  of  the  T.C.  calling  attention  to  the 
fact  that  the  department  continues  to  supply  motors  and  undertake 
repairs  to  them,  despite  the  assurance  given  some  time  ago  that 
it  would  not  do  so.  The  letter  also  directed  attention  to  injunc- 
tions which  had  been  granted  in  other  towns  against  this  trading 
in  motors.  When  the  matter  came  before  the  Committee,  Mr. 
Newington  said  no  such  assurance,  as  stated,  had  been  given.  The 
Committee  said  it  would  not  push  these  things,  but  if  people 
came  to  it  in  preference  to  other  contractors,  it  would  supply 
them  ;  everyone  who  came  were  asked  if  they  bad  been  to  con- 
tractors. No  profit  was  made  on  the  business  ;  the  profit  was  in 
the  energy  supplied.  It  was  decided  to  ascertain  what  the  Com- 
mittee actually  promised. 

Petei'borouj^rll. — The  T.C.  has  instructed  its  engineer 
(Mr.  J.  C.  Gill)  to  purchase  24  automatic  time  switches  to  control 
the  public  lamps. 

The  G.N.  Railway  Co.  has  applied  for  a  supply  of  electricity  for 
power  purposes  at  its  works  in  Priestgate.  The  request  has  been 
complied  with,  an  extension  of  the  Corporation  mains  being 
involved. 

Rawtenstall. — The  T.C.  is  having  a  scheme  prepared 
for  lighting  by  electricity  the  main  roads  in  the  borough  so  far  as 
they  are  co-extensive  with  the  tramway  routes. 

South  Africa. — According  to  the  East  Rand  Proprietary 
Mines  report,  the  erection  of  the  last  6,000-kw.  turbine  set  in  their 
power  house  was  completed  in  March  last,  and  it  has  run  satis- 
factorily during  the  year.  The  monthly  output  of  the  station  at 
present  exceeds  4,700,000  units,  as  compared  with  3,500,000  unitf» 
at  the  end  of  1910.  This  increase  in  power  has  been  chiefiy 
utilised  to  run  'the  Comet  and  Driefontein  Mills,  the  former  elec- 
trically driven  since  May.  and  the  latter  since  October. 

Permission   has    been   granted   to  the   Transvaal    Gold    Mining 
Estates.   Ltd.,  and  to  Glynn's  Lydenburg,  Ltd.,  to   supply  electric] 
power  to  consumers  in  the  mining  district  of  Pilgrim's  Rest. 

Southend-on-Sea. — The  T.C.  has  sanctioned  mains 
extensions  at  a  cost  of  £755.  If  the  Education  Committee  pays  half 
the  cost  (£64)  of  extending  the  mains,  current  will  be  supplied  to 
the  Westborough  schools,  which  are  alreadj'  wired. 

Sunderland. — The  Dailn  Mail  states  that  the  Corpon 
tion,  which  supplies  electric  current  to   the   whole  of   the  ship-* 
building   yards  and   engineering   works    on   Wearside,    has  given 
notice  that  the  supply  will  cease  next  week,  owing  to  the  lack  of 
fuel. 

Watford.- — Mr.  Goodrich,  in  mo\  ing  the  adoption  of  the 
various  recommendations  of  the  Electricity  Committee,  at  the  last 
meeting  of  the  Council,  said  that  it  would  not  be  necessary  to  install 
new  plant  except  in  time  for  the  winter  of  191 3.  The  cost  per  KW. 
of  plant  installed  was  £53.  but  under  the  new  extension,  the  figure 
would  be  reduced  to  £47.  During  the  past  five  years  the  undertaking 
had  contributed  £2,20 1  in  relief  of  the  rates,  and  to  this  sum  is  to  be 
added  £850,  the  contribution  for  the  present  financial  year.  With 
regard  to  private  lighting,  they  were  making  an  all-round  reduction 
of  id.  per  unit. 

Wliitefield. — Messrs.  Nelson  k  (rreenhalgh.  who  are 
building  a  new  shed  of  400  looms,  have  engaged  Mr.  E.  M.  Lacey, 
consulting  engineer,  to  design  the  electrieal  equipment  for  an 
inoluaire  feo  of  350  guineas. 
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TRAMWAY  and  RAILWAY  NOTES. 


Acton. — At  the  last  meetin<(  of  the  Council,  the  accountant 
reported  that  the  London  United  Electric  Tramways  Co.  had  had 
its  assessment  reduced,  and  had  sent  in  a  cheque  for  an  amount 
equal  to  one-fourth  of  the  rateable  value.  He  had  written  to  the 
company,  statinp  that  the  cheque  would  be  accepted  if  it  would 
pive  an  undertaking  to  repay  the  balance  of  the  amount  claimed  in 
the  event  of  the  decision  of  the  Courts  beintr  reversed  by  the  Hou.se 
of  Lords,  to  which  the  matter  is  to  be  taken.  This,  however,  the 
company  refuses  to  do.  The  difference  between  the  amount  claimed 
and  paid  is  about  £20.  The  matter  was  left  in  the  hands  of  the 
accountant. 

Australia. — The  electrification  of  the  Newcastle  (X.S.W.) 
tramway  service,  which  is  owned  by  the  Government,  has  been 
talked  about  for  some  years  past,  but  the  proposal  seems  to  have 
hung  fire  owing  to  financial  considerations.  Recently  a  confer- 
ence of  representatives  of  the  Newcastle  Council  and  the  suburban 
Councils  was  held,  when  it  was  decided  to  send  a  deputation  to  the 
Premier  to  urge  upon  him  the  necessity  for  the  immediate  electri- 
fication of  the  tramway  system. 

Many  schemes  have  been  put  forward  and  many  suggestions 
made  for  relieving  the  pressure  of  the  Sydney  trafiBc  both  by  electric 
tramways  to  the  various  suburbs  and  by  ferry  boats  to  the  northern 
suburbs  :  but  no  definite  proposal  has  emanated  from  the  Govern- 
ment. With  this  object  in  view,  the  Government  has  now  decided 
to  obtain  the  services  of  the  highest  British  engineering  authority 
on  city  traffic,  and  Mr  David  Hay  is  to  go  to  Sydney  and  make 
the  necessary  report. 

Barkino;* — The  Tramways  Sub-Committee  reports  having 
considered  the  advisability  of  removing  the  tramcar  sheds  from 
Beckton  to  the  rear  of  the  Town  Yard.  The  cost  of  this,  the  sur- 
veyor estimates  as  follows  : — Brickwork  car-sheds  sufficient  to 
house  12  cars,  £3,000  ;  stores  and  workshops,  £533  ;  demolition 
and  re-erection  of  old  car-shed  on  new  site  as  paint  and  workshops, 
£250  ;  tramway  track  and  overhead  equipment,  £1,717.  By  this 
removal  the  engineer  estimates  that  an  annual  saving  of  £1S9  will 
be  effected.  In  view,  however,  of  the  proposed  large  expenditure 
on  capital  account  by  the  electricity  department,  and  in  view  of  the 
proposed  through  running  arrangements  between  Loxford  Bridge 
and  Aldgate,  the  Sub-Committee  has  decided  to  defer  the  considera- 
tion of  the  matter  for  a  period  of  six  months. 

Belfast. — The  motormeu  and  conductors  of  the  Cor- 
poration tramway  have  been  put  on  their  notice  to  terminate  the 
weekly  engagement  pru  tern.,  and  from  next  week  will  be  on  a 
daily  engagement  in  consequence  of  the  coal  strike.  At  the  gene- 
rating station  preparations  are  being  made  to  put  in  boiler  equip- 
ments to  use  oil  fuel.  It  was  reported  that  there  were  four  weeks' 
supply  of  coal  on  hand  for  electrical  supply. 

Blackpool. — The  Corporation  tramways  at  North  Shore 
and  along  Lytham  Road  are  to  be  re-opened  for  Easter  week.  The 
work  of  relaying  the  latter  track  will  be  completed,  but  that  from 
Queen's  Square  to  the  Gynn  will  only  be  used  up  to  the  Thursday 
in  Easter  week,  and  then  the  work  of  completion  will  be  proceeded 
with  as  quickly  as  possible. 

The  most  interesting  item  in  reports  submitted  to  the  Blackpool 
Tramways  Committee  on  March  21st  was  the  fact  that  the  receipts 
from  April  1st  to  March  14th  show  a  net  increase  of  £7,772  over 
last  year,  the  figures  being  £63,213  and  £55,441.  Passengers 
increased  1,334,314,  making  the  receipts  2d.  per  car-mile  more, 
whilst  the  car-mileage  has  been  reduced  by  5,461. 

Bradford. — The  city  is  exceptionally  fortunate  in  its 
supplies  of  coal  for  electrical  as  well  as  for  other  purposes.  The  city 
electrical  engineer,  Mr.  T.  Roles,  announces  that  his  department  can 
hold  out  comfortably  until  Easter  without  any  curtailment.  There 
has  not  been,  and  it  is  anticipated  will  not  be,  any  curtailment  of 
cars  on  the  tramway  service  ;  indeed,  it  is  stated  that  extra  current 
has  been  used  recently,  because  the  slackening  of  the  railway 
services  has  led  to  a  greater  demand  for  tramway  facilities.  A  factor 
in  the  situation  which  is  of  aid  to  the  Corporation  has  been  the 
lessened  energy  consumption  owing  to  the  closing  of  many  works, 
although  this  is  counter-balanced  to  a  great  extent  by  the  large 
increases  in  the  installation  of  electric  radiators  in  place  of  fires  in 
private  houses.  The  dull  weather,  also,  has  acted  adversely.  The 
tramway  receipts  for  the  week  ending  March  16th  were  £5,602, 
showing  an  increase  of  £716  over  those  of  the  corresponding  week 
of  last  year.  Leeds,  on  the  other  hand,  has  found  it  necessary  to 
withdraw  40  of  the  200  cars  which  daily  run  in  the  city. 

The  Corporation  Tramways  Committee  proposes  to  make  an 
important  change  regarding  workmen's  fares.  At  present  a 
general  penny  fare  is  charged  for  any  distance  on  the  route  up 
to  8  o'clock  in  the  morning.  It  is  proposed  to  abolish 
this,  and  make  all  ordinary  penny  stages  halfpenny  ones  up  to 
9  o'clock.  Those  travelling  one  stage  will  thus  be  Jd.  better  off, 
and  those  travelling  three,  a  ^d.  worse  off.  The  department  stands 
to  lose  £11,000  by  these  changes,  unless  traffic  increases.  It  is  also 
proposed  to  allow  children  working  to  travel  at  half  the  ordinary 
fare,  the  same  as  school  children. 

Bury. — The  manager  of  the  local  tramways  has  drawn 
the  attention  of  the  Tramways  Committee  to  an  important  altera- 
tion in  the  interpretation  of  the  law  in  relation  to  the  rating  of 
tramways,  which  will  now  be  assessed  at  one-quarter  only  of  the 
anrioal  value  instead  of  at  the  fuU  annual  value.:  In -Bury  the 
department  will  have  to  pay'A456  less'in  rates,  and  the  profit  to  the 


borough  fund  may  be  expected  to  increase  by  that  amonnt.  In  the 
case  of  the  tramways  outside  the  borough,  the  department  will  have 
to  pay  £230  leaa  in  rates. 

Canada. — Affording  o>  the  Stnnilard  negotiation.^  have 
been  completed  for  the  sale  of  the  Winnep^g  Electric  Railway  and 
its  alliefl  interests  to  a  New  York  syndicate. 

Chile. — The  Government  lias  granted  a  concf^ssion  to 
Mr.  A.  (Jousino  for  an  electric  railway  from  Quintero  to  Nogales, 
Province  of  Valparaiso.  The  capital  to  be  employed  amounts  to 
.S2,500,000  gold  — //^/'w  of  thr  Hirer  Plate. 

Continental  Notes. — Fkante. — A  scheme  is  at  present 

under  consideration  for  the  constrnction  of  an  electric  railway  to 
give  communication  between  the  Cantons  of  Quillanand  lielcaire,  on 
the  one  hand,  with  those  of  Querigat  TAriege;  and  Mont  Louis 
(Pyrenees  Orientales)  on  the  other. 

A  new  company  has  lately  been  formed  in  Paris,  with  the  title 
La  Societo  de.  Tramways  Nord  de  Marseilles,  and  with  a  capital  of 
£240,000  to  construct  and  work  an  electric  tramway  between 
Marseilles  and  Salon. 

AiSTKiA.  The  municipal  authorities  of  Schonberg.  Tyrol,  are 
considering  a  scheme  to  put  down  a  plant  to  utilise  certain  avail- 
able water-power  to  supply  the  electrical  energy  necessary  for  the 
projected  electric  tramway  between  Patsch  and  Schonberg. 

East  Kent. — The  Light  Railway  Commissioners  last 
week  held  an  inquiry  at  Sandwich  into  the  application  of  the  East 
Kent  Light  Railways  Co.  for  two  extensions  to  their  previously 
sanctioned  lines,  intended  to  serve  two  projected  coUieriefr  at 
Wickhambreaux  and  Great  Mongeham.  The  only  objection  raised 
was  with  reference  to  level  crossings,  and  the  order  applied  for  waa 
granted. 

Hudderstield. — It  is  proposed  to  extend  the  tramways 
on  the  railless  trolley  system  to  Brighouse,  Marsden,  Mirfield, 
EUand,  Holmfirth,  Dalton,  and  Golcar.  The  manager  of  the  tram- 
ways has  been  instructed  to  report  upon  the  probable  cost,  working 
expenses,  and  revenue. 

Ilkeston. — In  consequence  of  the  coal  strike  the  electric 
tramway  service  has  been  entirely  suspended,  owing  to  the  inability 
of  the  local  electricity  department  to  supply  power.  It  is  expected 
that  another  week  will  suffice  to  stop  the  factories  using  electricity. 

L.  and  \,  Railway. — According  to  the  Timex,  Messre. 
Dick,  Kerr  are  to  electrify  this  company's  Bury-Holcombe  Brook 
line  on  the  h.t.  direct-current  system,  using  an  overhead  conductor 
at  3,500  volts. 

Liverpool. — The  annual  report  of  Mr.  C.  Vs'.  Mallins, 
the  Corporation  Tramways  manager,  for  I'Jll,  shows  that  there 
has  been  an  all-round  increase  in  mileage,  receipts,  and 
passengers  carried,  the  increase  in  the  passengers  being  25  per 
cent,  and  the  receipts  32  per  cent.  A  gross  profit  was  made 
of  £224,343,  net  £114,731,  an  increase  (net)  of  £16,465  over 
1910.  Of  the  profits,  £38,244  is  allotted  as  a  contribution  in 
relief  of  rates,  an  amount  which  is  £5,488  in  excess  of  the  sum 
devoted  to  rates  in  1910;  £50,109  is  apportioned  to  interest; 
£59,502  to  sinking  fund  and  repayment  of  loans  ;  and  £76,488  to 
reserve,  renewal,  and  depreciation  account. 

Experiments  are  to  be  made  with  two  new  types  of  tramcar, 
designed  by  Mr.  Mallins,  and  if  they  are  successful  it  is  proposed 
to  put  them  on  the  Liverpool  routes.  One  is  a  bogie  car,  with  an 
over-all  length  of  36  ft.  and  seating  accommodation  for  84 
passengers,  with  a  double  staircase  inside  the  body  of  the  car,  at 
the  centre  affording  separate  entrance  and  exit  to  the  upper  deck, 
which  also  provides  separate  entrance  and  exit  for  th^  lower  deck. 
The  leading  feature  of  this  car  lies  in  its  central  platform,  the  two 
outside  portions  of  which  are  used  as  exits,  and  the  larger  or 
centre  portion  as  an  entrance.  By  this  means  all  passengers 
boarding  or  leaving  the  car  are  brought  to  a  focus  under  the 
control  of  the  conductor.  The  object  is  to  enable  the  car  to  load 
and  empty  simultaneously,  avoiding  confusion  and  loss  of  time. 
As  the  platform  has  ample  standing  space,  the  car  can  be  started 
without  delay,  and  the  conductor  can  collect  fares  before  the 
passengers  disperse  to  the  different  compartments.  The  other 
experimental  car  is  a  single  truck  coach,  31  ft.  long,  carrying  74 
passengers.  This  also  has  double  staircases  at  each  end,  and  the 
fares  can  either  be  collected  when  passengers  are  entering  the  car 
or  at  any  time  of  the  journey.  On  this  car  there  is  to  be  tried  a 
signalling  arrangement  which,  independent  of  the  conductor,  will 
let  the  pas'^engers  know  the  car  is  about  to  start.  The  Corporation 
is  to  have  the  unrestricted  right  for  all  time  in  manufacturing, 
acquiring',  and  using  these  cars,  staircase,  platform,  barrier,  and 
automatic  signalling  apparatus,  on  payment  of  the  patent  fees  and 
Mr.  Mallinss  out-of-pocket  expenses. 

London. — According  to  the  Daily  Telegraph,  the  Central 
London  Railway  Co.  is  at  present  relaying  its  track,  which  has  been 
in  use  since  I'JUO.  About  .")0  ft.  of  track  is  being  relaid  nightly, 
with  cross  sleepers  instead  of  the  old  longitudinal  sleepers,  the 
work  also  including  the  taking  up  of  the  concrete  sleeper  bed  and 
provision  of  a  fresh  bed. 

The  Highways  Committee  of  the  L.C.C.,  with  the  Improvements 
Committee,  has  decided  to  submit  further  proposals  in  regard  to  the 
construction  of  tramways  over  the  new  St.  Paul's  Bridge,  ter- 
minating underground  near  Cheapside. 

Manchester. — A  special  meeting  of  the  Tramway  and 
Vehicle  Workers'  Association  was  held  on  Sunday,  when  a  new  pro- 
gramme of  working  conditions  was  formulated.  The  nf w  demands 
•nclude  a  farthing  per  hour  advance  for  ali'motoVmen'  and  ffuards'  i 
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an  ci^bt -hours  day  for  Sundays  :  overtime  at  the  rate  of  time  and 
a  half  for  all  hours  over  nine  each  day  ;  and  a  minimum  wage  of 
268.  p«r  week  for  all  men  employed  in  the  traffic  department. 

Newcastle.  —  The  Tramway  Committee  last  week 
decided  to  make  a  grant  of  £12,000  to  the  relief  of  the  rates.  It 
also  resolved  to  try  for  three  months  an  experiment  of  id.  fares  on 
the  inward  stage  near  the  centre  of  the  city,  from  Northumberland 
Street  to  the  railway  station. 

l*ertll. — The  artistic  tastes  of  certain  citizens  having 
been  offended  by  the  letting  out  of  the  tramway  .standards  for 
advertisement  purposes  at  £lOO  a  year,  theT.C.  communicated  with 
the  contractors  with  the  view  of  cancelling  the  bargain.  The 
reply  received  was  to  the  effect  that  while  the  contractors  would  be 
sorry  to  lose  the  advertisements,  they  might  manage  to  get  their 
clients  to  countermand  the  shields  on  payment  of  £  600.  The 
Tramways  Committee  has  agreed  to  let  the  matter  rest,  although 
it  was  jocularly  observed  that  the  signatories  to  the  petition  sent 
to  the  Council  might  be  willing  to  pay  £1  per  head  to  get  the 
advertisements  removed. 

Rawtenstall.— The  Sec-retary  of  the  B.  of  T.  has 
written  to  the  Corporation  on  the  subject  of  the  recent  accident  at 
Accrington  to  one  of  the  Corporation  cars,  and  the  Board  notes 
with  satisfaction  that  it  has  been  decided  to  convert  the  Corpora- 
tion car  equipments  to  the  ordinary  controller  type.  The  Corpora- 
tion has  decided  to  advertise  for  tenders  for  the  extension  of  the 
electricity  works. 

Rothesay. — The  tramway  accounts  for  1011,  after 
providing  for  renewals  and  depreciation,  show  an  available  sum, 
including  £23-'  brought  forward,  of  £1,2(>5,  from  which  £200  has 
been  placed  to  depreciation  and  reserve,  and  the  full  dividend  of 
5  per  cent,  paid  on  the  preference  shares,  leaving  £16.")  to  be  carried 
forward. 

I's worth  (Co.  Durham). — At  a  parish  meeting  it  was 

decided  to  communicate  with  the  Gateshead  Tramway  Co.,  with  a 
view  to  obtaining,  if  possible,  a  system  of  railless  cars  to  connect 
the  l'sv\-orth  district  with  the  Wrekenton  and  Heworth  systems,  ti,^ 

West  Bromwich. — Mr.  H.  .Jackson,  the  electrical 
engineer  to  the  Corporation,  has  outlined  a  scheme  for  the  use  of 
railless  cars  along  a  27-mile  route,  using  30  cars  with  a  15-minute 
service.  The  estimated  capital  cost  is  £76,000,  against  £331,000 
for  tramways. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Admiralty  Wireless  Stations. — Replying  to  a  question 

in  Parliament  last  week,  Mr.  Churchill  said  the  wireless  messages 
from  the  Belhi  were  taken  in  by  His  Majesty's  ships  at  Gibraltar, 
and  it  was  not  the  fact  that  the  news  of  the  wreck  was  first 
received  by  the  naval  authorities  through  the  wireless  station  at 
Cadiz.  The  International  Wireless  Convention  provided  for  the 
differentiation  between  commercial  and  naval  wave  lengths. 
Whenever  a  sufficient  number  of  men-of-war  were  in  company,  a 
look-out  was  kept  by  one  of  them  on  a  commercial  wave  length. 
Naval  shore  stations,  however,  had  to  look  out  on  naval  wave 
lengths,  and  consequently  commercial  ship  or  shore  stations  would 
not  ordinarily  be  able  to  communicate  with  them.  This 
differentiation  was  necessary,  and  he  did  not  propose  to  alter  it. 

Australia. — The  Australian  Mining  t<ian(iard  of 
February  22nd  states  that  the  Marconi  Wireless  Telegraph  Co.  has 
issued  a  writ  asking  for  an  injunction  against  the  use  by  the 
Commonwealth  Government  of  the  plaintiff  company's  system,  and 
damages  for  alleged  infringement  of  the  patent  rights  of  the  com- 
pany for  each  of  the  six  States  of  the  Commonwealth.  Action  had 
previously  been  taken  by  the  company  against  the  Australian 
Wireless  Co.  of  Melbourne. 

Marconi    Patents    Lpheld  in    U.S.A.— The  Marconi 

Wireless  Telegraph  Co.,  of  America,  have  succeeded  in  their 
action  in  New  York,  against  the  United  Wireless  Telegraph  Co. 
and  Clyde  Steamship  Co.  In  this  action,  which  was  brought  for 
infringement  of  the  Marconi  Co.'s  American  patent,  corres- 
ponding to  their  well-known  English  Patent  No.  7,777  of  1900 
(the  master  patent  covering  the  principle  of  syntonisation  and 
selectivity),  and  which  was  already  part  heard,  both  the  defendants 
acknowledged  the  validity  and  scope  of  the  patent,  admitted  their 
infringement,  and  submitted  to  judgment  and  a  permanent  in- 
janction  in  favour  of  the  Marconi  Co.  The  500  ship  installations 
and  the  70  land  stations  which  have  been  erected  and  worked  by  the 
United  Wireless  Telegraph  Co.  pass  into  the  hands  of  the  Marconi 
Co.  The  parent  company,  Marconi's  Wireless  Telegraph  Co.,  Ltd., 
have  an  action  pending  in  this  country  against  the  United  Wireless 
Telegraph  Co.  for  infringement  of  Letters  Patent  Nos.  12,32H,  of 
1898,  and  7,777,  of  1900,  by  the  installation  of  the  United  Wireless 
system  on  various  British  boats,  and  the  defendants  are  about  to 
consent  to  judgment  in  this  action  also.  As  a  result  the  installa- 
tions on  the  ships  carrying  the  British  flag  and  fitted  with  the 
United  Wireless  system  will  pass  'nto  the  possession  of  the  Marconi 
Co.  .The  effect  of  thifj  decision  is  to  confirm  the  judgment  of  Mr. 
Justice  Parker,  given  last  year  in  the  action  brought  by  Marconi's 


Wireless  Telegraph  Co.,  Ltd.,  against  the  British  Radio-Telegraph 
and  Telephone  Co.,  Ltd.,  upholding  Patent  No.  7,777  of  1900,  and 
also  to  give  the  same  value  and  importance  to  the  corresponding 
American  Marconi  patent. 

.Japan. — It  is  reported  from  Tokio  that  some  successful 
trials  have  just  been  made  with  a  system  of  wireless  telephony  in- 
vented by  Mr.  Kitamura,  a  mechanical  engineer  connected  with  the 
Japanese  Department  of  Communications. 


CONTRACTS  OPEN   and  CLOSED 


OPEN. 


Asiiton-under-Lyne.— The  Board  of  Guardians  is  to 
invite  tenders  for  the  electric  lighting  of  the  workhouse,  as  the 
present  gas-fittings  are  worn  out. 

Australia. — Victoria. — April  23rd.  2,000-k\v.  steam 
turbo-alternator,  for  the  Melbourne  City  Council.  See  "OflBcial 
Notices  "  March  Ist. 

April  24th. — Power  generating  plant  for  the  Federal  Capital  site. 
Secretary,  Department  of  Home  Affairs,  Russell  Street,  Melbourne. 

May  1st  and  8th. — Cable  for  P.M.G.'s  Department. 

May  Hth. — Telephones,  switches,  condensers  and  protectors,  for 
Melbourne.     See  "'  Official  Notices  "  March  22nd. 

May  16th. — One  electric  motor-car,  two  electric  motor- wagons. 
Mr.  John  Clayton,  Town  Clerk,  Melbourne. — Avstralian  Min'mfj 
Standard. 

May  21st.— P.M.G.,  Melbourne.  30  miles  of  cable,  24i  miles  of 
cable,  699  non-polarised  relays. 

July  23rd.  —  P.M.G ,  Melbourne.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard. 

Queensland. — April  24th  and  May  «th.  Telegraph  and  tele- 
phone material,  for  the  P.M.G.'s  Department.  Sec  "  Official 
Notices  "  March  15th. 

May  8th. — Telegraph  and  telephone  instruments,  switchboards 
and  accessories,  measuring  instruments  and  protectors,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  March  22nd. 

South  Australia.  —  April  24th.  Telephone  and  telegraph 
material,  for  the  P.M.G.'s  Department.  See  "  Official  Notices " 
March  15th. 

Western  Australia. — May  8th.  Common-battery  telephones, 
for  the  P.M.G.'s  Department.     See  ''  Official  Notices  "  March  22nd. 

Belfast. — April  8th.  Two  750-kav.  turbo-alternators, 
condensing  plant,  and  e.h.t.  switchgear,  for  the  Corporation.  See 
"  Official  Notices  "  March  8th. 

Birmingham.— .April  3rd.  Electric  motor  and  centri- 
fugal pump  for  the  Birmingham,  Tame,  and  Lea  District  Board. 
Mr.  J.  D.  Watson,  engineer,  Tyburn,  Birmingham. 

Brazil. — Pernajibuco. — April  18th.  Concession  for  the 
establishment  and  working  of  several  lines  of  electric  tramways. 
Preliminary  deposit,  20,000  milreis  ;  final  deposit,  80,000  milreis. 
Particulars,  Direction  Generale  des  Travaux  Publics,  Peruambuco. 

Bulgaria.  —  Sophia. — April    llth.     Supply  of   71,100 

No.  2  and  10,100  No.  3  phosphor  insulators.  Particulars,  on  receipt 
of  stamp-tax  of  20  centimes  per  copy  and  50  centimes  per  drawing, 
from  the  Post  and  Telegraph  Administration,  Sophia. 

Caerphilly.— April  2nd.  Complete  electric  light  instal- 
lation at  the  Energlyn  Isolation  Hospital,  for  the  U.D.C.  Mr.  A.  0. 
Harpur,  engineer  and  surveyor,  Council  offices  (returnable  deposit 
of  10s.  6d.). 

Cape  Town. — May  15th.  Two  electric  passenger  lifts 
for  new  Law  Courts.  Specifications,  ifcc,  from  District  Engineer, 
Public  AVorks  Dept.     Deposit  £2. — Board  of  Trade  Journal. 

Dublin. — x\pril  15th.  Flame  arc  lamps  and  suspension 
gear,  tor  the  Corporation.     See  "  Official  Notices  "  to-day. 

France. — Rouen. — Six  4,000-kp:.  capacity  and  four 
2,500-kg.  capacity  electric  cranes,  with  automatic  driving 
machinery,  for  the  harbour.  Particulars,  President  de  la  Chambre 
de  Commerce.  Rouen. 

Hungary. — Nagysomkut. — April  10th.  Concession  (50 
years)  for  erection  of  a  generating  station  and  supply  of  lighting. 
Deposit  400  kronen.  Particulars,  Gros^gemcinde  Nagysomkut, 
Szatmar  County,  Hungary. 

Krakau. — April  15th.  For  the  railway  workshops  at 
Neu  Sandez.  One  electric  drilling  machine  for  20-mm.  holes,  one 
electric  exhauster,  one  portable  electric  boring  machine  for  50-mm. 
holes,  one  t;lectric  circular  saw  (for  wood),  two  turning  lathes  of 
200/1,000  mm.  and  150/750  mm.  respectively,  one  pneumatic 
riveting  hammer,  one  1-H.P.  continuous-current  motor,  and  one 
S^BvP-  three- phass-curreot  motea*,  &c.  Deposit,  5  per  cent,  of  cost. 
Partioulars,  K.K.  Staatsbahndirektiou,  Krakau. 
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London. — L.C.C — Ajiril  lOth.  Supply,  during  twelve 
monthB,  of  48 1  tons  of  rolled-steel  Vjar,  Hpecial  section,  for  magnetic 
brakes  of  electric  cars.  Chief  Officer  of  TramwajH,  62,  Finsbury 
Pavement,  K.C. 

April  16th. — Electrical  installation  at  the  Lyham  Road  School. 
See  "  Official  Notices  "  to-day. 

Metropolitan  Asylums  Boabd. — April  10th.  Two  electrically 
controlled  passen^jer  lifts  at  Tooting-  Bee  Asylum.  See  "Official 
Notices  "  March  22nd. 

Mktuopolitan  Water  Board. — April  12th.  The  Board  is 
invitinj?  tenders  for  O  Diesel  oil  cn^finea  anrl  two  10-ton  overhead 
cranes  for  Cricklewood  and  Fortis  Green  pumping  stations,  also  one 
Diesel  enpine  and  one  8-ton  overhead  crane  for  Green  Street  Green 
pumpiiifj-  station.  Specifications  and  forms  of  tender  from  the 
Chief  Enpineor's  Department,  Savoy  Court,  Strand,  W.C. 

Bkthnal  Grekn.  April  2nd.  Telephone  cables,  for  the  B.  of  G. 
See  "Official  Notices"  March  1.5th. 

St.  I'anckas. — April  loth.  Lead-covered  armoured  cables,  for 
the  B.C.     See  "  Official  Notices  "  March  22nd. 

H.M.  Ofi'ICE  ok  Works. — April  17th.  Conduit  boxes  for  two 
years.     See  "  Official  Notices  "  to-day. 

Limerick. — April  5th.  Stores  for  a  year,  for  the  Corpora- 
tion Electricity  Department.    See  "  Official  Notices  "  March  22nd. 

Manchester,  —  April  4tli.  (a)  Atmospheric  pipe;  (b) 
electric  capstan  ;  for  the  Corporation  Electricity  Committee.  Mr. 
F.  E.  Huf^hes,  secretary,  Electricity  Department,  Town  Hall. 

Xew  Zealand. — May  1st  and  July  Ist.  Public  Works 
Department.  Supply  to  Lyttleton,  under  the  Lake  Coleridge  electric 
power  scheme,  of  pipe  line?,  valves,  water-wheels,  generators, 
switchboards,  transformers,  and  accessories,  also  travelling  crane. 
The  sections  to  be  tendered  for  by  July  1st  are  : — Lightning 
arresters,  insulators,  bare  conductors,  insulated  cable.=i,  pole  switches, 
testing  transformers,  supply  meters,  batteries  and  accessories. 
Particulars  can  be  seen  at  Board  of  Trade  Com.  Int.  Dept.  in  London. 
Tenders  for  the  whole,  or  for  any  section,  should  be  addressed  to  the 
Minister  of  Public  Works,  Wellington. 

Partick. — April  2nd.  Stores  and  materials  for  a  year, 
for  the  Burgh  Electricity  Department.  See  "Official  Notices' 
March  22nd. 

Pilsen. — April  15th.  Sundry  machine  tools  with  electric 
driving.     Particulars  from  the  K.K.  Staatsbahndirektion,  Pilsen. 

Prague. — April  Dtli.  Supply  of  electric  machine  tools 
for  the  local  railway  workshop.  Particulars,  K.K.  Staatseisenbahn- 
direktion,  Abteilung  IV,  Prague. 

Rawtenstall. — April  l)th.  Extensions  to  the  generating 
station  at  Hare  hoi  me,  near  Waterfoot,  for  the  T.C.  Mr.  C.  L.  E. 
Stewart,  borough  electrical  engineer  (returnable  deposit  of  £2  2?.^. 

Rhodesia. — Salisbury. — April  15th.    (1)  Cables,  poles, 

and   line   material  ;     (2)   power   station   equipment    for   lighting. 
London  agents  :  Davis  iV:  Soper,   .')4,  St.   Mary  Axe,   E.C.     Deposit 
,  £5.     Must  be  British  or  British-Colonial  manufacture. 

Shanghai. —  April  3rd.  945  single-phase  a.v.  house 
service  meters,  for  the  Municipal  Council.  See  "  Official  Notices  " 
March  22nd. 

Spain. — April  3rd.  The  General  Direccion  de  Correos  y 
Telegrafos,  in  Madrid,  are  inviting  tenders  for  the  concession  for 
the  establishment  and  working,  during  a  period  of  20  years,  of  a 
telephone  exchange  in  the  town  of  Villafranca  del  Panndes 
(province  of  Barcelona). 

Vienna. — April  15th.  The  Imperial  and  Royal  State 
Railways  Direction  invite  tenders  for  some  50  machine  tools  of 
various  kinds,  with  electric  driving  equipment  (including  boring, 
shaping,  riveting  and  leather-sewing  machines,  metal  and  wood 
circular  saws,  electric  fans,  portable  electric  dust-exhausters,  eight 
cranes,  ice).  Particulars,  K.K.  Direktion  der  Staatseisenbahnen, 
Schwartzenbergpiatz  3,  Vienna  I. 

Walsall,— April  22nd.  Seven  tramcar  bodies,  with  trucks 
and  equipment,  for  the  Corporation.    See  "  Official  Notices  "  to-day. 

West  Hartlepool. — April  2nd.  (c)  oUO-kw.  storage 
battery  and  booster  (h)  rotary  converting  plant,  for  the  Corjx>raliv/n 
Electricity  Department.     See   'Official  Notices"  March  16th. 

April  1.5th. — High  and  low-tension  switchgear,  loi  the  Corpora- 
tion Electricity  Department,     See  JWDfficial  Notices  "  to-day. 

York. — April  12th.  Two  water-tube  boilers,  with  super- 
heaters, automatic  stokers,  economiser  and  pipework,  for  the  City 
Electricity  Department.    See  '"  Official  Notices  "  March  22ud. 


Au.stralia.  —  New  Soith   "Wales.  —  The   Australian 

Mimiiij  Stamlaid  records  the  placing  of  the  following  contracts  :-■- 


Telephone  switchboard  cable,  and  a  Urge  variety  of  telephone  i 

WeBtem  Electric  Co.  (.■Vustralia),  Li'l. 
Varioui    t«lephonefi,    gwitchboaidf,    apparatOK    and    accenories.  —  JamM 

Paton  &  Co. 
Coppers,  leads,  zincs,  bells,  electric    lamps,  bindcn,    tspec,  wire,   Ac.— 

Lawrence  it  Hanson  Electrical  Co.,  Ltd. 
Glass  tubeH,  detectors,  inAtmmenta,  staples,  carboni,  Ac.— I.B.,O.P.  and  T. 

Works,  Ltd. 
CondenHers,  resistance  boxes,  soandeni,  tapes,  wire,  Ac— B.I.  and  Helsby 

Cables,  Ltd. 
Galvanised  iron  wire,  copper  wire. — R.  Johnson,  Clapbam  k  Morris,  Ltd. 
410  telephonf;H.  -British  G.K.C.  Co.,  Ltd. 
14,000  connectors,   resihtancc    boxes,    tape,   Ac. — Siemens  Bros.  DynAzno 

Works,  Lul. 
14,000  Lef!lanch<5  cell.s,  earpieces,  mouthpieces,  4c. — W.  G.  Watson  and 

Co.,  Ltd. 
Salamnioniac,  Ac— .J.  Bartram  A  Sons  Pty.,  Ltd. 
Siilphsite  of  magnesi-i,  Hleeves,  4c. — Thpo<lore  Zwicker  4  Co. 
Varioi..->  wires  (10,  'i,  106  and  120  miles).— W.  T.  Henley's  Telegraph  Works 

Co.,  Ltd. 
Brackets,  shackles,  switches,  iron  wire,  Ac— Noyes  Bros.  iSydneyj,  Ltrf. 
4,5C0  dry  cells.— British  Kver-Ready  Klectrical  Co.,  Ltd. 
Postmaster-General's    Department. — 110,000  porcelain   insulators,  pattern 

"A,"  at  4}jid.  each.— Dalgety  4  Co.,  Ltd.,  Mellourae. 
1,000  stay  rods,  i  in.,  at  Is.  9d.  each  ;  7,0t0  spmdles,  galvanised  iron,  swan 

neck,  ^  in.,  at  SJd.  each. — British  and  Foreign  Indent  Co.,  Sydney. 
76,000  binders,  copper,  for  300-lb.  copper  wire  and  pattern  "X"  lo&aiator,  at 

£2   IDs.   per   1,000;   75,000  copper  tapes,  for  a.O-lb.  wire,  at  £%  i  per 

1,0C0.— British  Insulated  and  Helsby  Cables,  Ltd.,  Melbourne. 
7,000  sleeves,  jointing,  for  use  with  hard-drawn  copper  wire  of  maximum 

diameter  of  XZi  mils,  at  lis.  ild.  per  100  ;  2,700  sleeves,  jointing,  for  nsc 

with  galvanised  iron  line  wire  O'lt-l  in.  in  diameter,  at  &\  2a.  9d.  per 

100.— Theodore  Zwicker  &  Co.,  Melbourne. 
206  tons  hatd-drawn  copper  wire,  300  lb  per  mile,  at  £69  14s.  per  ton. — R. 

•Johnson,  Clapham  «  Morris,  Ltd.,  Sydney. 

Sydney. — City  Council. — Direct-current  meters,  Ferranti.  Ltd., 
for  all  sizes  except  the  .5-ampere  size,  already  accepted  from 
W.  G.  Watson  \:  Co.  ;  the  Australia^  General  Electric  Co.,  for  all 
A.c.  meters,  with  the  exception  of  the  various  four-wire  meters. 
— Australian  Mining  Standard. 

CrO}  don. — The  B.  of  G.  has  accepted  the  tender  of  Mr.  W. 
Huntsman,  of  Islington,  for  electrical  fittings. 

Halifax, — The  Council  has  accepted  the  tender  of  the 
Reason  Manufacturing  Co.,  Ltd.,  for  the  supply  of  electrolytic 
meters  for  the  year. 

Leeds. — The  City  Tramway?  Committee  has  accepted  the 
tender  of  the  Corona  Lampworks,  Ltd.,  London,  for  10,0uO  Corona 
1912  type  annealed  tungsten  wire  lamps. 

London. — The  tender  of  W.  .1.  Fryer  &  Co.,  at  £79. 
has  been  accepted  by  the  Metropolitan  Asylums  Board,  for  carrying 
out  supplementary  electric  lighting  for  staff  cubicles  at  the  Brock 
Hospital. 

SouTHWARK.— The  B.C.  has  accepted  the  tender  of  the  Electrical 
Engineering  and  Equipment  Co.,  Ltd.,  at  £961,  for  the  supply  of 
.5fiO  yards  of  h  x  2  x  '5  sq.  in.,  -llo  yards  of  3  v  '3  ■  12.5  &q.  in  , 
and  880  yards  of  "2  x  '2  x  "07.5  sq.  in.  copper  cable.  Fourteen 
tenders  were  received  at  price?;  ranging  from  that  accepted  to 
£1,166. 

Woolwich.  -The  B.C.  has  accepted  the  tenders  of  W.  T.  Henley  s 
Telegraph  Works  Co.,  Ltd.,  and  Siemens  Bros.  Ac  Co.,  Ltd.,  at  £1,394 
and  £1,848,  respectively,  for  cable. 

The  electric  light,  power  and  telephone  installation  for  new 
works  of  Zoechrome,  Ltd.,  film  manufacturer;",  at  Tooting,  has  been 
awarded  to  Mr.  H.  J.  Whitehead,  of  Wandsworth. 

Jlerthyr  Tjdfil. — The  B.  of  (J.  has  accepted  the  tender 
of  the  Merthyr  Electric  Traction  and  Lighting  Co.  for  electrical 
accessories. 

Soutliend-on-Sea.— The  T.C.  has  accepted  the  tender 
of  the  Brush  Electrical  Engineering  Co.,  Ltd.,  for  three  bogie 
tramcars,  at  £596  each,  and  tour  single  truck  cars,  at  .t!535  each, 
with  a  carrying  capacity  of  70  and  ''ul  persors  respectively.  All 
will  be  fitted  with  Brush  motor  equipments. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION), 


CLOSED. 
Aberdare. — The    U.D.C.    Electricity    Department    has 

placed  the  contracts  for  service  material  for  the  coming  year  aa 
under  : —  ' 

Cables.— Union  Cable  Co.,  Ltd.,  f  106. 

Meters  and  current  limiteva.— Siemeps  Bros.,  Ltd.,  £167. 

Joint  boxes,  4c.— W.  Lucy  &  Co.,  Ltd.,  £186. 


Commanding  Officer— Lieut.-CoIm  H.  M.  Lkat. 

The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,   April   1st. — "A"    Company.      Technical    work    and    lecture    on 

"  Military  Telephones,"  7  to  10  p.m. 
Tuesday,    .\pril   2iid.— "  B "   Company.     Technical   work    and    lecture    on 

"  Military  Telephones,"  7  to  10  p.m.    Recruits'  instruction,  7  to  9  p.m. 
Thursday,   April  4th.—"  C  "  Company.     Technical  work  and  lectvu*    on 

"  Military  Telephones,"  7  to  10  p.m. 
Friday,  April  oth.— Headquarters  will  be  closed. 
Saturday,  April  6th.— Headquarters  will  bo  opened  for  the  transaction  o( 

legimental  business  till  12  noon, 

(Signed)       P,  H.  B.  CAitrBsix,  Capt.  R.£.  and  Adjt., 

For  Officer  oommandiBg  L.E.E. 
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FORTHCOMING    EVENTS. 


Junior  Inatltutlon  of  ERainaort.— Friday,  March  2gth.    At  H  p.m.    At  the  Criterion 

Restaurant,  Piccadilly  (.'irons.    Smoking  concert. 

Royal  Inatltutlon.— Saturday,  March  30th.— At  8  p.m.  Lecture  on  "  Molecular 
Physics, "  by  Prof.  Sir  J.  J.  Thomson,    (becture  VI.) 

North-East  Coaat  Inatitution  of  Enelnaera  and  Shlpbulldera. -Monday,  April  let. 
At  7  30  p.m.  At  the  Lit.  and  Phil.  Society.  Newcastle-upon-Tyne.  Dis- 
cussion on  "  Relative  Possibilities  ot  the  Diesel  Oil  Engine,  Geared  Tux-bine 
and  Suction  Gas  Knt;ine,  as  compared  with  the  Reciprocating  Engine,  for 
Marine  Propulsion,"  to  be  iutroduced  by  Mr.  E.  L.  Orde  (Diesel  Oil 
Engine),  the  Hon.  Sir  Charles  ParsonB  and  Mr.  K.  J.  Walker  (Geared 
Turbine),  and  Mr.  A.  C.  Holzapfel  (Suction  Gas  Engine). 


Smoka  Abatemant  Exhibition. - 

tural  Hall,  London. 


-Until  April  -Ith,  inclusive.    At  the  Royal  Agricul- 


NOTES. 


Social  Eveilts. — The  tirst  annual  dinner  of  the  Screw 
Machine  and  Drill  Press  Departments  of  the  Western  Electric  Co., 
Ltd..  was  held  at  the  Crown  and  Cushion  Hotel,  London  Wall,  E.C., 
on  Saturday,  the  l(ith  inst..  when  about  35  representatives  of  the 
departments  were  present.  The  chair  was  taken  by  Mr.  Pendar 
(foreman  of  the  Screw  Machine  Department),  assisted  by  Mr.  Nye 
and  Mr.  Cooper,  and  after  the  dinner,  a  very  successful  smokingf 
concert  was  gfiven  by  the  various  members. 

The  fourth  annual  staff  dinner  of  the  South  Metropolitan 
Electric  Ligrht  and  Power  Co.,  was  held  in  the  Nelson  room  of  the 
Trafalg-ar  Hotel,  East  Greenwich,  on  the  20th  inst.  The  chair  was 
taken  by  the  managingr  director  and  enpineer-in-chief,  Mr.  H.  W. 
Bowden,  who,  in  proposing  the  toast  of  'The  Company,"  remarked 
that  the  staff  were  to  be  congratulated  on  the  improved  position  of 
the  company,  which  this  year's  working  had  shown.  It  was  grati- 
fying to  him  to  note  the  increased  number  who  were  able  to  be 
present,  the  attendance  being  over  50,  which  compared  very 
favourably  with  previous  years'  figures.  After  dinner,  the  evening 
was  devoted  to  a  concert  and  whist  drive. 

Mr.  A.  C.  Cramb  (Borough  Electrical  Engineer)  presided  at  the 
staff  dinner  of  the  Croydon  Corporation  Electricity  Works,  which 
was  attended  by  the  Mayor  (Aid.  J.  Trumble),  and  many  members 
of  the  Council  and  officials.  The  chairman  claimed  that  electric 
current  was  supplied  in  Croydon  at  charges  comparing  very  favour- 
ably with  those  of  towns  where  coal  was  much  cheaper.  If  they 
kept  their  capital  charges  down  he  did  not  see  why  further  reduc- 
tions should  not  be  made.  At  the  same  time  he  believed  that 
Parliament,  in  granting  to  municipalities  powers  for  electric  supply, 
had  in  mind  the  production  of  current  as  cheaply  as  possible,  and 
he  felt  that  before  long  the  Legislature  would  prevent  municipal 
electricity  undertakings  being  drained  for  the  relief  of  the  rates  in 
the  manner  they  had  been  in  the  past.  The  principle  of  municipal 
trading  was  that  the  best  quality  commodity  should  be  supplied  at 
the  lowest  possible  price.  The  Mayor  believed  the  time  would  come 
when  more  could  be  done  for  the  consumers,  but  it  would  not  be  at 
the  expense  of  the  employes.  Proposing  "The  Lighting  and 
Electricity  Committee,"  Mr.  Cramb  said  that  as  a  rule  there  was  not 
the  close  personal  interest  evinced  in  a  municipal  trading  concern 
that  there  was  in  a  public  company  ;  but  in  Croydon  they  ap- 
proached very  nearly,  if  not  quite,  to  that  level.  Alderman  D.  B. 
Miller  (Chairman  of  the  Committee),  in  replying,  said  he  was 
certainly  opposed  to  the  principle  that  municipal  undertakings  should 
be  run  primarily  to  aid  the  rates.  He  agreed  with  Mr.  Cramb's 
desire  to  see  more  industries  established  in  Croydon.  Their 
engineer-in-chief  was  the  best  they  had  ever  had,  and  the  depart- 
ment owed  its  great  success  to  him,  with  the  co-operation  of  a 
loyal  staff'. 

The  British  Westinghcuse  Engineers'  Club  held  their  sixth 
annual  dinner  at  the  Midland  Hotel,  Manchester,  on  Friday,  March 
22nd.  Mr.  J.  H.  Tearle  occupied  the  chair,  being  supported  by  Mr. 
Ph.  A.  Large  and  Mr.  W.  W.  Blunt.  After  an  enjoyable  repast  and 
the  loyal  toast,  telegrams  from  several  absent  members  were  read. 
The  toast  of  "  The  Company  "  was  proposed  by  Mr.  A.  E.  Soanes, 
who  dealt  with  the  position  and  future  of  the  company.  In  reply, 
Mr.  Lange  remarked  on  the  effect  of  the  coal  strike,  and  also 
assured  the  members  of  the  club  of  the  interest  of  the  directors  in 
their  project  for  new  headquarters.  Mr.  Lange  also  read  an 
interesting  letter  which  Mr.  E.  M.  Herr,  president  of  the  American 
Co.,  issued  to  all  the  employes  of  that  company  when  he  assumed 
oflace  Mr.  H.  Mensforth  next  proposed  the  toast  of  "The  Com- 
mercial Departments,"  on  behalf  of  which  Mr.  Blunt  replied. 
" The  Engineers' Club  and  Foremen's  Association"  were  proposed 
by  Mr.  J.  C.  Whitmoyer,  and  replied  to  by  Messrs.  Tearle  and  F. 
Swann.  The  proceedings  were  enlivened  by  several  musical  items 
by  the  following  members  of  the  company  : — Messrs.  F.  A. 
Broadhurst,  E.  M.  Johnson,  T.  M.  Kirkby,  E.  H.  Muller,  and 
R.  H.  Thistlethwaite.  Mr.  D.  Jenkins  gave  his  services  at  the  piano. 

The  employes  of  Messrs.  Elliott  Bros.,  Century  Works,  Lewieham, 
held  their  annual  social  gathering  on  March  23rd.  The 
Blackheath  Concert  Hall,  which  is  the  largest  hall  available  in  the 
neighbourhood,  was  filled  to  its  utmost  capacity— over  (500  being 
present — and  a  most  enjoyable  evening  was  spent.  As  on  previous 
occaBione,  a  numljer  of  local  residents  kindly  contributed  to  the 
entertainment,  which  consisted  of  "The  Pom-Pom  Pierrots"  for 
the  fiMt  part,  and  the  welMcnown  faroe  in  three  acts,  "The  Arabian 
Kighti,"  for  the  etcond  part'     During  the  Interval  refreshment! 


were  served,  and  throughout  the  evening  the  works  orchestra  per- 
formed selections  of  music.  All  the  arrangements  were  carried 
through  without  a  hitch  under  the  supervision  of  the  "  Amusements 
Committee,"  which  is  a  permanent  institution  to  supervise  all 
matters  of  welfare  among  the  employes. 

On  Thursday  last  week  the  annual  staff  supper  and  dance  of  the 
Greenock  Corporation  Electricity  Department  was  held,  Mr.  J.  A. 
Robertson,  burgh  electrical  engineer,  presiding.  The  toast  of  "  The 
Electricity  Department"  was  proposed  by  Mr.  W.  NicoU  and 
responded  to  by  ex-Bailie  J.  W.  Bailey,  convener  of  the  electricity 
department.  In  the  course  of  the  speeches  many  things  were  said 
appreciative  of  iMr.  Robertson,  and  one  speaker  let  drop  a  whisper 
"  That  Mr.  Robertson  was  leaving  Greenock." 

Copper. — Up  to  the  date  of  issue  of  Messrs.  Merton's 
last  statistical  circular,  the  influence  of  the  general  depression  on 
the  metal  markets  had  not  been  severe.  From  the  figures  given  we 
find  that  visible  supplies  fell  579  tons  during  the  first  fortnight  in 
March,  this  being  due  to  withdrawals  from  English  stock,  and  lower 
Australian  shipments. 

Supplies,  on  the  whole,  are  fairly  brisk  at  22,082  tons,  deliveries 
for  half-month  being  22,661;  North  American  exports  to  li-urope 
show  average,  Spain  and  Portugal  low,  Chile  shipments  low,  and 
Australian  rather  below  average.  The  above  are  on  mid-monthly 
figures  only  ;  a  slight  falling-off  would  be  expected  after  the  heavy 
deliveries  of  last  month. 

The  American  visible  supplies  are  beginning  to  show  reduction, 
being  at  28,098  tons  for  end  of  March,  a  withdrawal  of  1,491  tons 
during  the  month.  The  world's  visible  supply  stands  at  little  over 
half  what  it  was  last  February,  when  the  price  was  £54  15s. 

Rotterdam  stocks  show  100  tons  less  than  for  end  of  March,  and 
Hamburg  (estimated)  300  tons  less. 

The    Australian    Electrical    Wages    Board.— The 

Australian  Mining  Standard  publishes  the  first  portion  of  the 
award  of  the  Victorian  Wages  Board  appointed  to  fix  the  rates  of 
pay  for  men  employed  on  electrical  installation  work.  The  award 
was  to  come  into  force  on  March  11th.  It  fixes  the  following  rates 
for  a  week  of  48  hours  : — 

"Electrical  mechanics  or  wiremen  and  linesmen,  63s. 

"  Cable-joiners,  69s. 

"  Electrical  fitters,  engaged  in  electrical  work  mainly  carried  out 
in  a  workshop,  including  making  or  repairing  electrical  instruments 
or  apparatus  of  all  kinds,  6()S. 

"  Patrol  men,  engaged  in  patrolling  and  effecting  repairs  to 
external  electric  supply  or  transmission  mains,  63s. 

"  Persons  attending  to  consumers"  complaints  regarding  faults  on 
installation  and  private  arc  circuits,  or  effecting  temporary  repairs, 
54s. 

"  Leading  hands  in  the  above  cases  respectively,  i.e.,  journeymen 
(«)  who  are  placed  in  charge  of  two  or  more  journeymen  ;  (J)  who, 
where  three  or  more  journeymen  are  employed,  receive  orders  from 
an  officer,  or  from  a  foreman,  who  may  not  be  continually  on  the 
works,  to  direct  the  work  generally,  in  the  absence  of  such  officer 
or  foreman,  Is.  per  day,  in  addition  to  the  rate  specified, 

"Electrical  labourers,  /.«.,  persons  engaged  in  any  work  (not 
requiring  knowledge  of  electricity)  carried  out  under  the  direct 
supervision  or  direction  of  an  electrical  mechanic,  54s. 

"Boys  of  14  or  15  years ■  of  age  (not  being  apprentices  or 
improvers)  engaged  in  waiting  on  workmen,  cleaning  tools,  kc. : — 
First  six  months'  experience,  5s.  ;  second,  7s.  6d.  ;  third.  10s.  : 
fourth,  12s.  6d. 

"  The  number  of  apprentices  who  may  be  employed  is  fixed  at  one 
to  every  three  workers,  or  fraction  of  three  workers,  receiving  54s. 
per  week,  or  earning  at  piecework  rate  not  less  than  that  wage. 

"  The  employment  of  improvers  is  limited  to  one  to  one,  two  or  three 
journeymen,  and  thereafter  one  improver  to  every  three  journeymen 
receiving  not  less  than  63s.  The  wages  of  apprentices  range  from 
OS.  in  the  first  year  to  45s.  in  the  fifth.  The  rates  for  improvers 
rise  from  78.  6d.  to  48s.  Special  rates  are  fixed  for  overtime  and  for 
holiday  work." 

Illegally     Abstracting    Electricity. — A    Famworth 

tradesman  was  fined  5s.  and  costs  at  Bolton  Police  Court  on 
Monday  for  illegally  abstracting  electricity  from  the  District 
Council  mains.  It  was  stated  that  the  District  Council's  engineer 
visited  his  premises  on  February  27th  and  found  electric  lights 
burning  in  the  kitchen.  When  the  current  was  switched  off  next 
door  the  light  disappeared.  It  was  afterwards  found  that  while  the 
defendant  was  taking  supplies  for  power  a  sub-connection  had 
been  made  whereby  he  was  able  to  get  current  for  lighting  without 
its  passing  through  the  meter.  Even  if  it  had  been  allowed  to 
pass  through  the  power  meter  the  man  wculd  still  have  been 
defrauding  the  Council,  inasmuch  as  there  was  a  difference  of  2d. 
per  unit  in  the  cost  of  electricity  for  lighting  and  for  power. 
The  defendant  stated  that  he  had  not  offended  "  with  any  wrong 
intention."    He  was  aware  that  he  was  getting  light  for  nothing. 

Alleged  Damage  to  Tramway  Track.— Greenock  and 

Port  Glasgow  Tramways  Co.  recently  sought  to  interdict  two  local 
firms  from  using  certain  streets  for  the  cartage  of  heavy  boilers  and 
machinery,  particularly  over  those  portions  where  the  tramlines  pass. 
Damages  were  also  claimed  for  alleged  destruction  of  the  causeway 
setts  along  the  track  by  what  was  termed  extraordinary  traffic. 
Sheriff  Welsh  on  Monday  refused  interdict,  holding  that  it  had  not 
been  proved  that  the  passage  of  defenders'  traction  engines  of  them- 
selves cauHcd  the  damage  complained  of,  nor  had  it  been  proved 
that  the  loads  exceeded  the  limits  allowed  by  Sec.  4  of  the  Loco- 
motive Act,  1866,  PurBUW*  yieti  .found  liable  to  defender»  in 
ezpentei.  '.\';, ..".-.::' i  ■        ■- 
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Electrical    Trades    Henevolent    Institution. —The 

annual  report  and  accounts  of  the  Committee  for  the  year  ended 
December  .'{iKt,  1911,  were  adopted  at  the  meeting  held  at  the  I.R.E., 
Victoria  Emhankment  on  Wednesday. 

ft  ifl  stated  that  the  year  was  one  ol  the  most  successful  in  the 
records  of  the  Institution,  this  being-  largely  due  to  the  Gustav 
Bynpr  bc(iuest  and  the  receipt  of  the  balance  of  the  surplus  proceeds 
from  the  191)5  Electrical  Exhibition  at  Olympia.  The  amount  of 
the  annual  sutecriptions  also  increased, from  £19  to  £82,  with  a 
large  increase  in  the  number  of  subscribers.  As  a  result  of  the 
year's  work  £920  has  been  expended  beneficially  in  furthering  the 
objects  of  the  Institution,  £885  being  carried  to  the  balance-sheet 
and  C35  expended  in  grants  for  temporary  relief.  £1,000  of 
Western  Australia  3i  per  cent,  inscribed  stock  was  purchased,  and 
the  amount  of  the  investments  has  been  thereby  raised  from 
£2.2h:)  to  U 3,2 18.  Five  grants  for  temporary  relief  were  made, 
and  employment  was  found  for  three  of  these  applicants.  Grants 
were  made  to  every  applicant  who  was  eligible,  but  the  Committee 
remark  that  it  is  surprising  that  so  few  applications  were  made. 
They  consider  that  it  is  of  vital  importance  to  secure  sufficient 
invested  funds  to  produce  a  revenue  from  which  pensions  can  be 
paid,  rather  than  to  increase  the  amount  given  in  grants  for 
temporary  relief.  W'e  make  the  following  extracts  from  the  report 
on  one  or  two  interesting  points  :  — 

"  Your  comjnittee  lay  it  down  as  a  rule  that  under  no  circumstances 
should  pensions  be  promised  or  granted  excepting  when  their  pay- 
ment can  be  made  out  of  the  revenue  from  invested  funds.  This 
gives  the  institution  a  stability  which  it  cannot  otherwise  have,  and 
when  such  stability  is  fully  realised,  benevolent  persons  will  give 
it  greater  support. 

"  The  invested  funds,  although  growing  steadily,  are  not  increas- 
ing with  the  rapidity  which  is  essential,  in  view  of  the  demand  for 
pensions  which  may  be  expected  in  the  near  future,  and  the  granting 
of  pensions  must  undoubtedly  be  the  primary  object  of  the 
institution. 

"  The  Committee  trust  that  this  institution  will  be  remembered 
by  the  wealthy  members  of  the  industry  when  making  testamentary 
distribution  of  their  property. 

"  A  sub-committee  was  appointed  to  consider  the  revision  of  the 
rules,  and  also  to  consider  arrangements  for  collections  in  offices. 
In  order  to  carry  out  in  a  thorough  manner  the  objects  to  be 
attained,  the  Secretary  interviewed  several  of  the  secretaries  of 
similar  institutions,  and  also  obtained  copies  of  the  rules  of  a  large 
number  of  such  institutions. 

"The  new  rules,'  which  were  confirmed  at  the  annual 
general  meeting  will,  it  is  believed,  "have  an  important 
effect  on  the  success  of  the  Institution,  embodying  as  they  do  a 
definite  membership,  while  for  the  first  time  provision  has  been 
made  for  systematic  collection  from  small  contributors  as  well  as 
for  a  scheme  of  life  assurance,  under  which  members  will  be  able 
to  obtain  special  terms  and  privileges. 

"  Some  of  the  actual  subscribers,  and  others  who  are  possible 
subscribers  to  this  Institution,  have  unfortunately  had  the  im- 
pression that  its  benefits  would  be  unnecessary  in  view  of  those 
which  may  accrue  under  the  new  National  Insurance  Act.  Such 
is,  however,  not  the  case,  for  there  are  but  few  who  are  included 
in  the  list  of  those  eligible  for  pensions  who  would  be  eligible  for 
benefits  under  the  Insurance  Act.  The  benefits  are,  moreover,  of  a 
very  different  scope  and  character." 

The  meeting  proceeded  with  the  election  of  the  Committee  of 
Management.  We  shall  publish  the  alterations  later  Messrs. 
Price,  Waterhouse  &  Co.,  were  elected  auditors  to  the  Institution. 

Cookery  Demonstrations. — In  addition  to  the  exhibits 

at  the  Smoke  Abatement  Exhibition,  an  independent  display  of 
electric  cooking  has  been  in  progress  in  Islington  during  this  week. 
The  demonstration  has  been  organised  by  the  Lighting  Committee 
of  the  borough,  with  the  collaboration  of  the  Berry  Construction 
Co..  Ltd.,  at  the  Central  Library,  HoUoway  Road,  and  was  opened 
on  Tuesday  by  the  Mayor.  The  concluding  demonstrations  will  be 
given  to-day  at  3.150  and  7.30  p.m. 

The  Berry  Construction  Co.  has  also  established  a  public  electric 
kitchen  at  the  "  London  Louvre."  in  Oxford  Street — that  is,  a  com- 
plete installation  of  'Tricity'"  cooking  apparatus,  on  which 
demonstrations  are  given  practically  throughout  the  day  by  a 
special  staff,  with  a  view  to  educating  the  i>ublic  to  the  advantages 
and  excellences  of  electric  cooking.  The  kitchen  is  admirably 
situated  to  a  large  show  window,  in  which  its  appetising  products 
are  displayed,  and  visitors  are  welcomed,  the  whole  object  of  the 
installation  being  to  explain  to  them  individually  the  distinguishing 
features  of  the  system.  A  showcase  at  the  other  entrance  of  "  The 
Louvre"  is  kept  stocked  with  joints,  cakes,  <ly:c..  cooked  in  the 
"Modern  Kitchen,'  as  it  is  called,  which  are  changed  daily. 
We  understand  that  already  visitors  have  manifested  great  interest 
in  the  demonstrations  and  the  latter  will  form  a  permanent  show, 
maintained  at  a  heavy  cost  by  the  comi)any. 

We  mu.st  congratulate  Mr.  Berry  upon  the  courage  and  enterprise 
with  which  he  has  embarked  upon  this  costly  venture— though  the 
fact  that  4,000  "  Tricity "'  ovens  have  already  been  sold,  no  doubt 
justifies  his  confidence.  As  the  demonstrations  will  continue  after 
the  Smoke  Abatement  Exhibition  is  over,  and  are  open  to  all  comers, 
they  will  prove  extremely  useful  to  central-station  managers,  who 
will,  no  doubt,  find  it  greatly  to  their  advantage  to  send  th?ir 
prospective  clients  to  "  Modern  Kitchens  "  to  see  for  themselves  how 
it  is  done. 

Annual  Dinners,— The  Associatiox  of  Engixeers- 

ik-Crabob  held  ita  annual  dinner  last  Saturday  evening  At  the 


Holbom  Restaurant.  About  260  persons  were  pre»>ent.  and  the 
President.  .Mr.  W.  H.  Maw,  wa.s  supported  by  such  representative 
men  a«  Dr.  W.  C.  Unwin,  the  I'renident  of  the  Institntion  of  Ciril 
Engineers,  his  Honour  Judge  Rentoul,  K.C.,  Capt.  Sankfiy,  RE., 
Mr.  H.  Hirst,  Mr.  Henry  Adam,  Mr.  Arthur  Davey,  Sir  Emeat 
Shackelton,  C.V.O.,  Mr.  A.  E.  Beim,  Mr.  Alexander  Siemens. 
Dr.  H.  S.  Hele-Shaw,  Ace. 

After  the  usual  loyal  toasts,  Dr.  Unwin  proposed  the  toaet 
of  "  The  Association."  He  pointed  out  that  he  understood 
that  the  Society  had  been  formed  to  help  engineers  to  do 
their  work  better.  He  fully  appreciated  the  importance 
of  the  duties  of  the  engineer  -  in  -  charge  of  the  plant 
of  a  large  institution  or  industrial  establishment,  and  realised 
that  a  considerable  amount  of  knowlerlge  was  absolutely  necessary. 
No  one  ever  succeeded  on  his  own  experience  alone  ;  he  was  bound 
to  rely  to  a  large  extent  on  that  of  others,  therefore  the  diBCUssions 
which  took  place  at  their  meetings  was  jrood,  and  he  especially 
commended  their  custom  of  holding  special  meetings  where  they 
retailed  to  one  another  their  experiences  with  the  plant  under 
their  charge.  Dr.  Unwin  then  touched  upon  the  importance  of 
thoroughly  understanding  the  reason  why  things  happened,  and 
urged  all  to  cultivate  the  habit  of  clear  thinking.  He  illustrated 
his  meaning  by  referring  to  the  subject  of  snperheated  steam. 
First  brought  to  the  front  in  this  country,  failures  in  using  it 
caused  its  practical  abandonment.  Continental  engineers  studied 
the  matter,  were  convinced  of  its  advantages,  and  its  use  became 
general  in  Alsace  before  British  engineers  tried  it  again. 
It  was  the  same  in  other  directions.  Unless  we  did  more  clear 
thinking  and  worked  intelligently,  we  should  find  our  competitors 
forging  ahead  of  us.  The  society  existed  to  prevent  this,  and  he 
heartily  wished  it  success.  The  President  (Mr.  Ma v.^)  in  replying, 
pointed  out  that  the  society  had  a  well-defined  sphere  of  operation, 
and  was  trying  to  successfully  fill  it.  Large  sums  of  money 
were  lost  every  year  because  valuable  plant  was  not  used  to  the 
best  advantage  Their  province  was  to  train  those  in  charge  of 
such  plant  so  that  they  could  make  the  very  best  use  of  the 
machinery  under  their  care.  In  view  of  the  practical  value  of 
many  of  their  discussions,  he  thought  the  time  was  fast  coming 
when  they  should  get  the  various  speeches  reported  for  the  benefit 
of  members  not  able  to  attend. 

The  toast  of  "  Kindred  Institutions "  was  proposed  by  Mr.  A. 
Davey.  and  responded  to  by  Captain  Sankey,  and  Sir  Ernest  Shackle- 
ton.  Captain  Sankey  pointed  out  the  uselessness  of  good  plant 
unless  intelligently  used,  and  Sir  Ernest  Shackleton  referred  to 
the  invaluable  help  the  engineer  gave  to  the  explorer.  Mr.  Capsey, 
the  late  hon.  secretary,  proposed  thetoast  of  ""  The  Guests."  which 
was  acknowledged  by  Mr.  H.  Hirst,  and  his  Honour  Judge  Rentouh 

An  excellent  musical  programme  interspersed  the  speeches,  and 
great  credit  is  due  to  Mr.  Singleton  (the  new  hon.  secretary)  for 
the  care  with  which  the  various  arrangements  had  been  made. 

The  annual  dinner  of  the  NoTTiNf;H.\ii  Society  of  Engineers, 
held  at  the  Victoria  Station  Hotel,  Nottingham,  on  Friday 
evening,  was  attended  by  a  company  numbering  150.  The 
President  (Mr.  F.  W'.  Davis)  occupied  the  chair.  The  toast 
of  "  The  Imperial  Forces  '  was  proposed  by  Col.  Sir  L. 
RoUeston.  who  spoke  on  the  question  of  .compulsory  service. 
Col.  G.  M.  Jackon  (Clay  Cross)  responded,  and  urged  on  employers 
the  wisdom  of  giving  every  facility  to  their  workmen  for  jcining 
the  Territorials.  "  The  Civic  Toast."  proposed  by  the  Rev.  F.  W. 
Paul,  was  acknowledged  by  the  Mayor  and  Sheriff,  the  former 
speaking  of  the  work  of  the  civil  engineering  staff  in  connection 
with  the  Derwent  Valley  water  scheme.  Councillor  Fonlds 
proposed  "  The  Toast  of  the  Society,"  the  chairman  responding,  and 
Mr.  Crawford  (president  elect)  submitted  the  toast  of  "'  Kindred 
Societies."     A  capital  musical  programme  was  provided. 

Mr.  W.  A.  Baxter  presided  at  the  fifth  annual  dinner  of  the 
Birmingham  Branch  of  the  Electric-\lContr.\ctobs' Association, 

held  at  the  Imperial  Hotel,  Birmingham,  last  week.  The  toast  of 
"  The  Electrical  Industry,"  was  proposed  by  Mr.  N.  B.  Rosher.  Mr. 
Foulds  (secretary  of  the  Birmingham  Electricity  Department\  in 
replying  to  the  toast,  said  the  electricity  department,  in  spite  of  the 
strike,  were  in  a  very  fortunate  position,  for  they  had  more  coal 
now  than  at  the  beginning  of  the  strike,  and  they  could  go  on  for  at 
least  two  months. 

Inquiry. — A  correspondent  sends  the  followinir  query  : — 

"  For  certain  apparatus  which  has  been  planned  it  is  necessary 
to  have  an  electric  potential  sufficiently  high  to  give  a  "  cold  '  (.'.<*•. 
one  that  does  not  produce  any  considerable  heating  of  the  elec- 
trodes) oscillatory  spark  several  inches  in  length.  There  are  three 
requirements  of  the  apparatus:  (1)  the  induction  coil  or  trans- 
former must  be  light,  not  weighing  more  than  30  or  40  lb.  :  (2)  it 
must  be  able  to  run  continuously  for  weeks  or  months  at  a  time  ; 
(3)  the  current  consumption  should  not  be  more  than  1  or  2  amperes 
at  110  volts. 

"The  difficulty  met  in  the  case  of  induction  coils  is  that  the 
interrupter  will  get  out  of  order,  and  ret|uires  considerable  atten- 
tion. Transformers  are  too  heavy  if  they  give  sufficient  voltage. 
The  discharge  is  usually  of  a  flamatory  character,  and  produces 
heating  of  the  electrodes.  If  capacity  is  inserted  in  the  circuit  the 
sparking  distance  is  greatly  reduced. 

"  Could  you  advise  the  use  of  any  kind  of  apparatus  that  fulfils 
some,  or  all,  of  the  above  conditions  .'  Would  any  kind  of  induction 
coil  that  you  know  of  give  a  sufficiently  long  spark  if  run  on  220  A.C 
with  incandescent  lamp  resistance  in  series  in  the  primary,  no 
interrupter  being  used  .' " 

Will. — Mr.  John  Xevin,  chairman  of  the  Electrical  Dis- 
tribution of  Yorkshire,  Ltd.,  left  £54,617  gxoss,  with  net  ];>«r«onalty 
A47,422, 
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Snioke  Abatement  Exhibition. — On  AVednesday  a  con- 
versazione was  held  in  connection  with  the  Electrical  Section  at 
the  Exhibition  :  the  President  and  Mrs.  Ferranti  received  the 
quests  in  the  Exhibition  Reception  Room,  and  afternoon  tea  was 
served.  The  President  then  made  an  inspection  of  the  Electrioitv 
Hall,  and  at  ;").;>0  p.m.  he  jrave  a  short  address  in  the  Berners  Hall, 
which  was  followed  by  an  illustrated  lecture  delivered  by  Mr.  Frank 
Railey,  on  ''Electricity  Lighting:,  Heating-  and  Power."  The 
function  was  well  attended  and  very  successful. 

Chilean  Raihvay  Eleetritieation. — With  reference  to 

the  article  on  pa<ro  l.'io  of  our  last  issue,  the  following  has  come  to 
hand  at  the  moment  of  going  to  press  from  the  Legacion  de  Chile, 
4S,  Grosvenor  S(|uare,  \V.  :  — 

"I  am  directed  by  the  Chilean  ^Minister  to  inform  you  in  regard 
to  a  publication  made  in  your  issue  of  the  22nd  inst.  that  this 
Legation  has  not  received  from  the  Chilean  Government  any  in- 
strnctions  whatsoever  concerning  the  proposed  electrification  of  the 
Chilean  State  Railways.  Kindly  correct  this  misstatement  in  your 
next  issue  and  oblige,  yours  faithfully, 

"  Enrique  Cuevas,  First  Secretary. 
''  March  27fh,l\n2." 

Appointments  Vacant, — Junior  shift  engineer,  for  the 
Corporation  electricity  works,  St.  Helens  (32s.)  :  commercial  assis- 
tant, for  the  Borough  electric  light  and  power  department, 
Gillingham  (£100)  ;  telegraph  construction  foreman,  for  the 
Ceylon  Government  ( £250).     See  our  advertisement  pages  to-day. 

Mareoni  Extensions  in  the  U.S.A.— A  correspondent 

of  the  Times  reports  that  the  Marconi  Wireless  Telegraph  Co.,  of 
America,  is  going  to  increase  its  capital  to  two  millions  sterling, 
and  will  erect  a  powerful  station  near  New  York  City,  which  will 
be  able  to  communicate  with  the  one  to  be  erected  near  London 

Institution   and    Lecture    j\otes. — Institution    ok 

Civil  Enxjixeees. — The  annual  dinner  of  the  Institution  was  held 
last  week  at  Lincoln's  Inn  Hall.  Dr.  W.  C.  Unwin,  F.R.S.,  the 
President,  occupied  the  chair,  and  in  proposing  the  toast  of  '"  The 
Universities  and  Applied  Science,"  said  that  the  divorce  between 
science  and  practice  had  ended,  and  now  they  had  engineering 
schools  in  every  University  in  the  United  Kingdom.  They  were 
making  rapid  strides  in  their  attempt  to  overtake  the  German  engi 
neeriug  schools.  Sir  William  Ramsay,  who  responded,  said  that 
nothing  was  impossible  to  the  constructional  engineer  ;  the  question 
which  they  had  to  consider  was,  not  whether  the  thing  could  be 
done,  but  whether  it  would  pay. 

Justice  to  Ireland. — A  correspondent  in  County 
Dublin  ( Mr.  E.  N.  Allan,  A.M.I. E.E.),  whose  letter  reached  us  after 
our  "  Correspondence  "  columns  had  been  closed,  complains  bitterly 
of  some  expressions  in  our  leader  on  "  Peat  Fuel,"  which,  he  con- 
siders, contain  reflections  upon  the  Irish  character.  The  remarks 
in  question  were  not  intended  to  be  taken  seriously,  but  we  agree 
that  if  they  are  so  taken,  they  are  oft'ensive,  and  we  regret  that 
they  were  allowed  to  appear  in  our  pages.  Our  correspondent  goes 
on  to  say  that  many  years  ago  the  cultivation  of  reclaimed  bogland 
was  tried  in  Ireland,  but  the  soil  was  found  to  be  so  useless  that 
nothing  would  grow  on  it  except  a  kind  of  grass  of  no  value  what- 
ever. The  Dutch,  he  thinks,  must  have  been  particularly 
fortunate  :  but  it  does  not  follow  that,  because  they  oifered  to 
reclaim  bogland  in  Ireland,  they  would  have  successfully  carried 
it  out. 


OUR    PERSONAL    COLUMN. 

The  Uditars  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry^ 
also  electric  tramway  and  rail'u>ay  officials,  to  keep  readers  of  the 
Electeical  Review  vosted  as  to  their  movements 


Central  Station    Officials. — The  following  alterations 

in  salaries  in  the  Hackney  B.C.  Electricity  Department  are  recom- 
mended ; — Mr.  T.  Dalby,  works  superintendent,  to  be  advanced 
from  £200  by  annual  increments  of  £12  10s.  up  to  £250  maximum. 
Mr.  E.  Mathews,  testing  engineer,  to  be  advanced  from  £130  per 
annum,  by  annual  increments  of  £10  to  £180.  Mb.  E.  Wilkinson 
deputy  generating  engineer,  to  be  advanced  from  £117  per  annum 
to  £130.  Mr.  C.  Lill,  sales  engineer,  to  be  advanced  from  £1.50 
per  annum  by  annual  increments  of  £10  to  £200.  Mr.  J.  H. 
Heathman,  senior  general  clerk,  is  now  to  be  designated  Chief 
Clerk  to  the  Electricity  Department. 

The  Swansea  Council  will  increase  the  salary  of  the  electrical 
engineer,  Mr.  C.  A.  L.  Prdsmann,  by  £50  per  annum. 

The  Carlisle  T.C.  has  adopted  the  recommendation  of  the  Elec- 
tricity Committee  increasing  the  salary  of  Mk.  Barham,  station 
.superintendent,  from  £120  to  £130,  rising  by  £5  a  year  to  £1.')0. 

The  Rawtenstall  T.C.  has  amended  the  duties  of  the  borough 
electrical  and  tramways  engineer  (Mr.  C.  L.  E.  Stewart)  from 
April  let,  so  as  to  include  all  services  which  may  in  future  be 
required  of  him  by  the  Council  and  all  its  Committees  and  special 
Sub-Committees,  including  the  street  lighting,  education,  and  all 
other  departments.  The  salary  has  been  increased,  as  from 
April  1st,  to  £300,  rising  to  £400  by  £25  a  year,  on  condition  that 
Mr.  Stewart  agrees  to  stay  with  the  Council  for  four  years  from 
April  let. 


TraniAvay  Officials. — Mr.  H.  Wilson,  assistant  traffic 

superintendent  of  the  Sheffield  tramways,  has  been  presented  with 
a  case  of  cutlery  by  the  members  of  the  Tramway  Employes  Club, 
in  recognition  of  eight  years'  service  as  trustee. 

General. — The  King  has  given  authority  to  Mr.  Joseph 
Macnamara,  chief  electrical  engineer  in  the  Egyptian  Railway 
department,  to  accept  and  wear  the  Insignia  of  the  Fourth  Class 
of  the  Imperial  Ottoman  Order  of  the  Osmanieh  conferred  upon 
him  by  the  Sultan  of  Turkey  in  recognition  of  valuable  services 
rendered  by  him. 

Mb.  a.  S.  Duncan  and  Mr.  A.  Podmore,  members  of  the 
National  Telephone  Co.'s  engineering  stafiE,  who  were  transferred 
to  the  Post  Office,  have  been  appointed  assistant  electrician  and 
assistant  engineer  respectively  to  the  Constantinople  Telephone 
Co.  (Societc  Anonyme  Ottomane  des  Telephones  de  Constantinople), 
and  they  will  shortly  proceed  to  Constantinople  to  take  up  their 
duties. 

Messrs.  R.  D.  McCabter  and  James  Kerr  Bock,  have  re- 
moved from  Finsbury  Pavement,  E.G.,  to  Donnington  House, 
Norfolk  Street,  W.C. 

The  Right  Hon.  Lord  Ampthill,  G.C.T.E.,  G.C.S.I.,  F.R.G.S., 
etc.,  has  accepted  the  Presidency  of  the  British  Electrical  and 
Allied  Manufacturers'  Association  (Incorporated). 

The  Auffralian  Mining  Standard  says  it  is  rumoured  in  electrical 
circles  in  Melbourne  that  Mr.  G.  G.  Balsillie,  the  Commonwealth 
wireless  expert,  appointed  but  a  few  months  ago,  and  under  whose 
direction  the  new  stations  are  being  erected,  has  been  approached 
by  the  Marconi  Wireless  Telegraph  Co.,  with  a  view  to  his  taking 
up  the  management  of  that  company's  affairs  in  Australasia. 

Mr.  Wm.  Anthony  Bbown,  of  Messrs.  Hooghwinkel,  Anthony 
Brown  &  Partners,  is  leaving  by  the  R.M.S.P.  Co.'s  steamer  Avon  on 
29  th  inst.,  for  South  America  in  connection  with  various  engineer- 
ing works  in  which  his  firm  are  interested. 

Mr.  W.  Stone,  electrical  expert  for  the  Victorian  railways,  left 
Sydney  on  February  11th  by  the  Maltura  for  America,  and  he  will 
proceed  to  London,  to  confer  with  Mr.  Merz  on  the  electrification  of 
the  railway  services. 

Obituary. — Antonio  Pacinotti. — We  deeply  regret  to 
record  the  death  at  the  age  of  71  of  Signor  Antonio  Pacinotti,  who, 
for  many  years,  had  been  renowned  as  the  Professor  of  Physics  at 
the  University  of  Pisa,  the  city  of  his  birth.  It  was  in  the  year 
1860,  when  he  was  only  19  years  of  age,  that  Pacinotti  constructed, 
at  the  expense  of  the  Cabinet  of  Technological  Physics  of  the  above 
University,  the  chief  of  the  machines  which  established  his  reputation 
as  a  pioneer  in  dynamo-electrical  machine  design.  This  machine, 
which  preceded  Gramme's  dynamo  by  some  11  years,  had  a  ring 
armatiire  wound  upon  a  core  with  projecting  teeth,  and  it  was  an 
immense  advance  upon  previous  inventions,  for  it  embodied 
the  main  principles  of  present-day  continuous-current  motors. 
Pacinotti  was  assisted  in  the  construction  of  this  machine  by 
Guiseppe  Paggioli.  This,  with  other  pieces  of  apparatus,  was  sent 
by  Pacinotti  to  the  International  Exhibition  of  Electricity  in  Paris 
in  1881.  The  1860  machine  was  produced  there  as  evidence  of 
Pacinotti's  priority  as  against  Gramme,  in  the  construction  of  field 
mas'nets  transverse  to  the  ring,  and  in  their  use,  both  for  obtaining 
mechanical  work  from  the  electric  current  and  for  obtaining  a 
continuous  induced  current  from  mechanical  work.  In  1873 
Pacinotti  constructed  a  magneto-electric  machine.  In  1878  at 
Cagliari,  in  the  Doghio  workshop,  Pacinotti  constructed  a 
magneto-electric  machine  with  a  transverse  ring,  the  first 
attempts  at  which  he  had  made  at  Pisa  three  years  previously. 
Another  of  his  exhibits  at  Paris  in  1881  was  a  pair  of  discs  for  the 
study  of  the  electricity  developed  by  molecular  attraction. 
Pacinotti's  work  was  very  fully  described  in  the  pages  of  this 
journal  (the  Telegraphic  Journal  and  Electrical  Review) 
in  1881,  at  the  time  of  the  Paris  Exhibition,  as  well  as  in  earlier 
issues. 


CITY    NOTES. 


North  of  8cotland  Electric  Lig:ht  and  Power 

Co..  Ltd. 

The  directors'  report  for  the  year  ended  December  Slat,  1911, 
records  satisfactory  progress.  The  grots  profit,  including  £773 
brought  forward  from  last  year,  is  £6,554.  and  after  meeting  interest 
paid  on  debentures  and  loans,  amounting  to  £2,861,  and  writing  off 
£31  balance  of  street-lighting  alterations  and  £10  loss  on  meters 
destroyed  by  fire,  there  remain.s  a  net  profit  of  £3,653.  It  is  pro- 
posed to  carry  £2,000  to  the  renewal  reserve  account,  and  the 
balance  of  £1,()53  forward.  £11,115  of  debenture  stock  has  been 
issued  during  the  year. 

Montrose.  Brechin.       Inveroesa, 


Units  generated 

276,528 

189,938 

580.240 

Units  sold— 

Public  lamps 

60,060 

:iO,17S 



Private  consuiuers 

162.C54 

los.tn? 

443,654 

Used  on  works 

45,418 

4i.o;u 

65,403 

Total  aooounted  (or 

267,522 

179,836 

509,057 

Not  accounted  for 

a.OOG 

10,O.Vi 

21,183 

Number  of  public  lamps  ..  Aios,  SO;  5C-c.p.  m.f.,    50-c.p.  .m.k.,  184; 

245  ;     16  O.r.,  02  ;           lO-c.v.,      121  ; 

^■c.r.,  20.  16-c.p.,  3. 
Total      maximum      supply 

deiuBudoa     . .         ....                 163  K\v.  lOlC  KW.             324  KW. 

Year  of  working       . .        . .                Tenth  Tenth                Sisth 

Lamps  Qonueoted  Jan.  Ist                 22,175  18,576                25,846 

Lamp*  oonueoted  D«e,  81it                23,881)  18,990               29,000 


I 
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Gateshead  District  Tramways  Co.,  Ltd. 

The  annual  (general  meeting  wa«  lield  ou  Thuraday  laet  week  at 
the  Electrical  Federation  Offices,  W.C.,  Mr.  C.  R.  Greene  presidinp. 

In  movinjf  the  a<loption  of  the  report  (see  Ei.F.CTincAL  Rkview, 
paffe  i;}5),  the  Chaikman  said  the  traffic  receipts  had  increaaed  hy 
£2,850,  and  that  extra  traffic,  reprewintinK  Ci'A.'J^H  paascnuen,  was 
dealt  with,  at  an  increased  cost  in  power  and  running  of  only  £77. 
The  expenditure  on  repairs  and  maintenanc«  was  i;  1,020  lar(fer 
than  in  1910.  Many  of  the  cars  had  been  in  service  for  12  years, 
and  now  required  a  considerable  expenditure  on  the  bodies  and 
equipments.  That  work  was  bein{j  continued,  and  they  must 
naturally  expect  the  cost  under  that  head  to  be  heavy  during?  the 
next  few  years.  Durin^r  the  latter  part  of  the  year  the  company 
had  installed  meters  ou  the  tramcars.  The  results  during  the 
period  under  review  were  satisfactory,  and  it  was  hoped  that  during 
the  current  year  still  more  favourable  results  would  be  obtained. 
The  question  of  the  wages  of  employes  received  the  attention  of 
the  directors,  and  increases  were  given  to  drivers  and  conductors, 
and  certain  concessions  to  other  employes,  ^which  resulted  in  an 
immediate  addition  to  the  wages  bill  of  about  £32.">  per 
annum.  The  results  for  the  year's  working  had  been 
most  satisfactory,  the  net  profit  being  the  highest  in 
the  history  of  the  company.  Trade  in  the  district  throughout  the 
period  under  review  was  excellent,  and  the  strike  of  railway  em- 
ployes in  August  last  in  no  way  interfered  with  the  traffics.  On 
the  contrary,  throughout  the  period  an  increase  in  the  receipts  were 
shown.  After  providing  for  the  usual  dividends  on  the  .">  per  cent, 
and  6  per  cent,  preference  shares,  a  dividend  was  paid  at  the  rate 
of  6  per  cent,  per  annum  for  the  year  on  the  ordinary  shares,  and 
£1,878,  equal  to  nearly  Ij  per  cent,  dividend  on  the  ordinary 
shares,  was  carried  forward.  The  amount  carried  forward  was 
large,  but  in  view  of  the  present  unrest  in  the  industrial  world  the 
directors  considered  it  advisable  to  preserve  the  resources  of  the 
company.  Gateshead,  with  all  other  towns  in  the  district,  was 
seriously  affected  by  the  coal  strike,  but  he  was  pleased 
to  say  that  their  traffic  receipts  had,  so  far,  shown 
only  a  small  decrease.  As  stated  in  the  report,  after  the 
appropriations  had  been  made  to  the  reserve,  renewal  and  sinking 
funds,  the  total  of  those  accounts  would  amount  to  £51,932.  The 
investments,  which  were  all  in  trustee  securities,  amounted  to 
£19,039,  and  interest  amounted  to  <.('>^J7  on  those  investments,  and 
had  been  carried  direct  to  the  renewal  and  reserve  accounts 
instead  of  being  taken  into  the  profit  and  loss  accounts  as  in  previous 
years.  Arrangements  had  been  made  with  the  "P.A.Y.E."  London 
Syndicate  for  the  conversion  experimentally  of  nine  cars  operating 
on  the  Bensham  and  Saltwell  routes  to  the  '"  Pay-as-you-enter "' 
system.  The  platforms  of  the  cars  were  now  being  e-itended 
80  as  to  provide  separate  and  distinct  entr.ince  and  exits.  The 
conductor  remained  upon  the  rear  platform  and  collected  the  fares 
as  the  passenger  passed  into  the  car.  By  the  adoption  of  that  type 
of  car  the  company  expected  to  provide  a  better  service  with 
greater  safety  and  comfort  and  convenience  to  the  passengers.  The 
operation  of  the  cars  was  intended  to  accomplish  four  important 
results.  First  the  prevention  of  accidents  through  the  starting  of 
cars  whi]e  passengers  were  in  the  act  of  boarding  and  alighting  ; 
second,  facilitating  the  collection  of  fares  and  enabling  the  con- 
ductor to  give  more  complete  attention  to  the  operating  of  his  car  ; 
third,  increasing  the  comfort  of  the  passenger  by  doing  away  with 
the  necessity  of  conductors  at  busy  times  having  to  struggle 
past  passengers  in  the  body  of  the  cnr  while  collecting  fares  ;  and 
fourth,  to  assist  in  giving  a  better  and  quicker  service  to  the 
public  by  reducinj;;-  the  total  time  taken  by  the  loading  and 
unloading  of  cars. 

Mr.  H.  Day  seconded  the  resolution,  and  the  report  was  adopted. 


Victoria  Falls    Co.'s    New  Cai)ital.— It  is  reported 

from  Berlin  that  the  quotations  on  the  Exchange  for  the  deben- 
tures of  the  Victoria  Falls  and  Transvaal  Power  Co.,  of  which  an 
extensive  holding  is  in  German  ownership,  have  recently  experi- 
enced a  slow  decline.  A  Berlin  newspaper  learns  from  quarters 
closely  associated  with  the  company  that  the  fall  in  price  is  con- 
nected with  the  circumstance  that  consideration  is  being  given  to 
the  question  as  to  whether  the  company's  new  capital  requirements 
are  to  be  met  by  the  issue  of  second  debentures  or  new  shares.  It  is 
added,  however,  that  neither  of  the  securities  would  be  intended 
for  the  Berlin  Stock  Exchange. 

Wemy.ss  and  district  Tramways  Co.,  Ltd.— In  the 

sixth  annual  report,  it  is  stated  that  the  traffic  receipts  for  the  year 
amounted  to  £13,925,  an  increase  of  £349  as  compared  with  the 
previous  year.  The  total  income  was  £14,209,  and  the  balance  at 
credit  £2,763,  after  paying  the  interest  on  mortgage  debenture 
stock  and  writing  oflE  £1,004  against  the  special  expenditure 
incurred  in  1909.  A  dividend  of  6  per  cent,  on  the  ordinary  shares 
is  recommended. 

Salisbury  Electric  Light  and  Supply   Co.,   Ltd.— 

At  the  annual  meeting,  the  chairman  said  that  the  plant,  as  stated 
in  the  report,  was  kept  up  in  every  possible  way.  It  was  in  good 
working  order,  and  capable  of  dealing  with  a  considerably  increaseti 
demand,  and  it  was  satisfactory  to  find  that,  although  perhaps  the 
improvement  was  not  large,  the  position  improved  year  by  year,  in 
spite  of  opposition  and  different  adverse  causes. 

Calcutta  Electric   Supply  Corporation.   Ltd.— The 

number  of  units  delivered  to  consumers  during  the  five  weeks 
ended  March  1st,  1912,  was  324,351,  oompared  with  669,986  units 
In  the  correBpondiny  Are  weeks  of  1011. 


Direct  Spani.sh  lelei^raph  Co.,  Ltd. 

SiK  J.  DenisoxPendeb.  K.C.M.G.,  presided  at  Electra  Honee,  Fina- 
bury  Pavement,  E.C.,  on  March  20th,  at  the  meeting'  of  this  company. 

In  moving  the  arioption  of  the  report  (see  Ei.k  '        ^  w, 

page  i'-'A),  he  first  referred  to  the  death  of  the  ed- 

dale,  and  to  the  election  of  Sir  AU>ert  Leppoe  Cappel  to  the  board. 
The  traffic  receipt*  for  the  year  showed  an  increase  of  £194,  which 
in  view  of  the  fact  that  they  comparefi  with  a  substantial  increase 
in  1910  over  1909,  was  very  patisfaclory.  The  working  exjjenses 
showed  an  increase  of  £144,  but  the  increar^  would  have  h»een  con- 
siderably higher  but  for  the  fact  that  they  le  to  make 
savings  under  several  heads.  Repairs  and  :  of  instru- 
ments, kc,  had  decreased  by  £131,  due  to  the  fact  that  theeipendi- 
ture  nece8.sary  in  1910  on  the  repair  of  overhead  lines  did  not  recur. 
Having  referred  to  the  expenditure  on  drainage  necessitaterl  on  the 
renewal  of  the  company's  Gracechnrch  Street  premi.se.s,  the  Chair- 
man called  attention  to  the  fact  that  to  commemorate  the  Corona- 
tion ot  the  King  every  employi'  with  over  a  year  s  service  had 
received  a  bonus  of  a  month's  wages.  The  board  were  very  pleased 
to  confer  this  benefit  to  mark  their  appreciation  of  the  loyu.1  eer%'icea 
rendered  by  the  staff.  The  Bilbao  cable  again  became  interrupted 
on  June  28th,  but  it  was  quickly  repaired  at  a  cost  of  £4.124.  which 
had  been  paid  out  of  revenue.  It  would  be  within  their  recollection 
that  the  Bilbao  cable  had  been  frequently  interrupted  in  the  last 
few  years,  and  had  necessitated  a  heavy  expenditure  for  repairs. 
Therefore,  the  directors  had  considered  carefully  the  question  of 
the  renewal,  and  decided  to  carry  this  out,  and  the  work  was  done 
in  September  and  October  of  last  year.  The  cost  of  the  operations 
came  to  the  very  considerable  sum  of  £33,000,  and  it  was  intended 
to  gradually  repay  this  sum  out  of  the  reserve  fund.  At  the  last 
meeting  it  was  explained  that  owing  to  the  general  deterioration 
of  the  company's  underground  line  between  Falmouth  and  the 
Lizard,  which  had  been  used  since  1881.  it  had  been  thought 
advisalde  to  transfer  the  company's  telegraph  station  from  Falmouth 
to  Kuggar,  which  was  about  a  quarter  of  a  mile  from  the  landing 
place.  The  overhead  wire  from  London,  which  was  leased  by  the 
company  from  the  Post  Office,  had  now  been  extended  from 
Falmouth  to  Kuggar,  this  being  considered  more  reliable,  as  well  as 
cheaper.  The  company's  old  underg'round  line  between  Falmouth 
and  the  Lizard,  laid  in  1881,  having  been  taken  out  of  circuit,  the 
original  cost  of  the  line,  viz.,  £l',710,  had  been  deducted  from  the 
capital  expenditure  account,  and  the  cost  of  the  land  purchased  by 
the  company  at  Kuggar,  and  the  new  telegraph  station  erected 
thereon,  had  been  added  to  that  account.  The  actual  cost  of  the 
renewal  was  about  £1,225.  The  reserve  fund  on  December  Slst 
amounted  to  £(55,880  at  cost  price,  but  the  securities  showed  a 
depreciation  of  13  per  cent.,  this  being  practically  the  same  figure 
as  at  December,  1910.  The  result  of  their  operations  was  that  after 
paying  the  sum  necessary  for  interest,  and  the  redemption  of 
debentures,  and  transferring  £5,000  to  reserve,  they  were  able,  in 
addition,  to  pay  10  per  cent,  on  the  preference  shares,  and  the  usual 
4  per  cent,  on  the  ordinary  shares,  leaving  £35  to  be  carried 
forward. 

Mr.  F.  a.  Johnstox  seconded  the  motion,  and  the  report  was 
adopted  without  discussion. 


Urban  Electric  Supply  Co.,  Ltd. — A  sptcial  meeting 

of  the  preference  shareholders  was  held  on  Thursday  last  week  at 
Salisbury  House,  E.G.,  and  in  the  absence  of  Mr.  Tuckett,  3Ir.  F.  E. 
Gripper  presided,  and  proposed  a  resolution  sanctioning  the  altera- 
tions and  modifications  of  the  rights  of  the  holders  of  the  prefer- 
ence shares  effected  by  the  resolutions  passed  recently  at  an  extra- 
ordinary general  meeting.  Mr.  Cuarrington  seconded  the  resolution, 
and  it  was  adopted. 

Rothesay  Tramways  Co.,  Ltd. — The  report  for  I9il 

states  that  after  providing  for  renewals  and  depreciation  the 
accounts  show  an  available  sum  of  £1,265.  £200  has  been  placed 
to  depreciation  and  reserve,  and  5  per  cent,  paid  on  the  preference 
shares,  £165  being  carried  forward. 

Airdrieand  Coatbridge  Tramways  Co. — The  directors' 

report  states  that  the  accounts  for  the  year  to  December  31st  show 
a  profit,  including  £296  brought  forward  of  £2.950.  The  directors 
have  placed  £600  to  depreciation  and  reserve,  and  recommend  a 
dividend  of  4  per  cent.     .i;463  is  to  be  carried  forward. 

Commonwealth  Edison  Co. — The  report  states  i^says 

the  Finuncii'r)  that  the  accounts  for  the  15  months  to  Decemlwr 
3l9t  show  a  total  income  of  ;J6.61 7,552,  and,  after  providing  for 
bond  interest,  pbt'^l.ng  8680,000  to  depreciation  reserve  and  setting 
aside  $2,712,315  fur  dividends,  there  remains  a  surplus  of  $1,305,293 
increasing  the  credit  to  profit  and  loss  to  $4,330,701. 

9le.\ican  Light  and  Power  Co..  Ltd.— The  directors 

announce  a  dividend  of  1  per  cent,  for  the  quarter  to  March  31st. 

Rio  de   Janeiro  Tramway.  Light  and  Power  Co., 

Ltd. — The  directors  have  declared  a  dividend  of  li  per  cent. 

Robey  &  Co.,  Ltd. — The  directors  announce  a  dividend 
of  6*.  per  share  on  the  ordinary  shares  for  1911 
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Folkestone  Electrieity  Supply  Co..  Ltd.    . 

Thk  ilirectors  report  that  the  company  continues  to  make 
satisfactory  pro>rress.  Up  to  December  3l8t,  1911,  the 
eijuivalent  of  124, IH)  8c.P.  lamps  was  beinp  supplied,  being- 
im  increase  of  the  equivalent  of  6,100  8-c.r.  lamps  over  those 
connected  at  December  31st,  1910.  Including-  the  receipts 
from  hired  installations,  the  profit  on  the  revenue  accounts 
for  the  three  undertakings  amounts  to  £16,242.  This  amount, 
with  the  sum  of  £349  brought  forward  and  interest  and  instal- 
lation protits,  and  after  allowing  for  interest  on  debenture  stock 
and  dividend  on  preference  shares,  shows  a  balance  of  £9,913. 
Out  of  this  an  interim  dividend  at  the  late  of  (5  per  cent,  per 
annum  has  been  paid  on  the  ordinary  shares,  and  .£0,058  has  been 
carried  to  the  depreciation  fund,  making  this  fund  now  .£23,803 
net,  the  sum  of  £")00  to  the  reserve  fund,  making  this  fund  now 
£4,100;  and  tley  recommend  the  payment  of  a  dividend  at  the 
rate  of  6  per  cent,  per  annum  (less  income-tax)  on  the  ordinary 
shares  for  the  half-year  (making  6  per  cent,  for  the  year),  which 
will  require  £1,500,  thus  leaving  £355  to  be  carried  forward.  The 
whole  of  the  company's  debenture  stock  has  now  been  issued,  and 
the  balance  of  this  stock  has  been  taken  up  with  practically  no 
expense  to  the  company.  The  directors  report  the  death  of 
Mr.  C.  J.  Pursey,  who  had  been  a  director  of  the  company  since  its 
incorporation.  Mr.  Lof  tus  Banks,  of  Folkestone,  has  been  elected  to 
the  board. 

Units  generated 1,903,749 

Quantity  sold — Public  lamps 76,100 

By  contract 419,678 

Private  consumers  by  meter 1,041,892 

Total  sold 1,537,670 

Used  on  works       31,200 

Total  accounted  tor        1,568,870 

Not  acounted  for 334,879 

Public  lamps         Arcs  88,  incan.  4.^5  (m.f.) 

Maximum  supply  demanded,  kw 1,211 

The  meeting  is  to  be  held  to-morrow,  Saturday. 


Bromley  (Kent)  Electric  Light  and  Power  Co..  Ltd. 

— The  directors'  report  for  1911  states  that  the  lamp  connections 
have  increased  from  95,307  to  101,276.  The  sale  of  current  has 
increased  from  £15,865  to  £16,418.  The  works  have  been  main- 
tained in  good  order  and  repair.  The  result  of  the  year's  trading, 
including  £185  brought  forward  from  last  year,  shows  a  profit  of 
£12,683,  and  after  payment  of  debenture  interest  and  trustees'  fees, 
amounting  to  £3,139,  and  writing  oflf  one-third  of  the  cost  of 
motor-car,  there  is  a  balance  of  £9,463.  An  interim  dividend  at 
the  rate  of  4  per  cent,  per  annum  was  paid  for  the  half-year  in 
October,  and  the  directors  recommend  the  payment  of  a  further 
dividend  for  the  second  half-year  at  the  rate  of  8  per  cent,  per 
annum,  making  a  total  dividend  of  6  per  cent,  for  the  year. 
£1,260  is  to  be  placed  to  reserve  account  for  renewal  of  plant,  and 
£3,000  to  general  reserve  fund,  leaving  a  balance  of  £703  to  be 
carried  forward. 

Vickers,  Ltd. — The  directors  report  for  1911  ^  sub- 
stantial improvement  over  1910.  All  the  chief  departments 
were  working  at  full  time  throughout  the  year.  Further 
important  orders  were  secured,  and  a  considerable  proportion  of  them 
were  derived  from  foreign  countries.  Before  arriving  at  the 
profits  depreciation  has  been  provided  for  on  a  liberal  scale.  The 
directors  have  applied  £100,000  to  writing  off  goodwill  and  patents, 
and  this  item  now  disappears  from  the  balance-sheet.  After  meeting 
preference  dividend,  the  total  ordinary  dividend  is  10  per  cent,  for 
the  year,  and  there  is  carried  forward  £205,031. 

Puebla   Tramway    Light    and    Power   Co.  —  The 

directors' report  states  that  the  net  profits  in  Mexico  for  191]  were 
£67,039,  as  against  £61,677  for  1910,  £48,677  for  1909,  and  £27,354 
for  1908.  After  meeting  expenses  and  bond  and  interest  charges, 
there  remains  a  balance  of  profit  of  £7,329.  The  gross  and  net 
receipts  of  the  light  and  tramway  business  show  satisfactory 
increases,  but,  says  the  Financial  yews,  little  improvement  is 
noticeable  in  the  power  section,  due  principally  to  the  unsettled 
state  of  the  country.  The  directors,  having  obtained  the  consent 
of  the  holders  of  more  than  two-thirds  of  the  first  mortgage  gold 
bends,  created  an  issue  oi  $6,000,000  prior  lien  50-year  5  per  cent, 
gold  bonds,  secured  under  trust  deed  in  favour  of  National  Trust 
Co.,  Ltd.,  of  Toronto,  and  of  this  issue  they  sold  $3,000,000  in 
December  last.  Out  of  the  proceeds  of  this  sale  the  directors  have 
completed  the  purchase  of  the  whole  issued  bond  and  share  capital 
of  the  San  Agustin  Co.,  and  have  repaid  the  moneys  borrowed  and 
used  for  capital  purposes.  The  partial  development  of  the  Tux- 
pango  Fall  is  now  being  actively  carried  out,  and  it  is  anticipated 
that  the  work,  which  will  be  sufficient  to  provide  17.000  H.P.  at 
the  turbines,  will  be  completed  in  about  two  years.  As  the  com- 
pany is  incorporated  under  the  laws  of  Canada,  the  annual  general 
meetings  must  be  held  in  the  Dominion.  The  board,  however, 
with  the  exception  of  one  director,  are  resident  in  England.  The 
directors  have,  therefore,  decided  that  in  future  a  meeting  of 
shareholders  shall  be  held  annually  in  London.  This  meeting  was 
held  in  London  yesterday.  ^ 

Prospectus. —  Western  Canada  Power  Co.,  Lid. — Tbe 
list  closed  yesterday  in  an  issue  of  £205,400  5  per  cent,  first  mort- 
gage bonds  at  £93  per  cent.  The  company  has  a  large  demand  for 
hydro-electric  power.  Contracts  have  already  been  signed  for  over 
14,000  H.P.  Power  was  being  supplied  continuously,  at  December 
last,  from  the  plant  to  Vancouver  New  Westminster  and  Mission. 
It  is  expected  that  tbe  company  will  have  sold  the  entire  present 
development  of  25,000  H.P.  before  the  end  of  1912. 


Metropolitan  Electric  lYamways,  LttI, 

The  directors"  report  for  1911  states  that  the  revenue,  including 
£31,500,  the  dividend  and  bonus  receivable  upon  the  company's  in- 
vestment in  the  North  Metropolitan  Electric  Power  Supply  Co., 
amounted  to  £501,667.  After  deducting  all  expenses  chargeable  to 
revenue,  including  an  addition  of  £27,170  to  the  reconstruction  and 
renewals  reserve,  and  writing  down  preliminary  expenses  by  £3,000, 
there  is  a  surplus  of  £57,855,  making,  with  £2,822  brought  for- 
ward, an  available  total  of  £60,677.  Out  of  this  amount  of  £60,677 
there  was  paid  during  the  year  £12,500  dividend  for  the  half-year 
ended  June  30th,  1911,  on  the  preferpiice  shares  and  £9,896  interim 
dividend  at  the  rate  of  2i  per  cent,  on  the  ordinary  shares,  leaving 
£38,281,  which  the  directors  recommend  should  be  appropriated  as 
follows  : — To  reserve  account,  £10,000  ;  dividend  on  the  preference 
shares  for  the  December  half-year,  £12,500  ;  final  dividend  on  the 
ordinary  shares,  at  the  rate  of  3^  per  cent,  (making  a  total  of  6  per 
cent,  for  the  year),  £13,854  ;  carrying  forward  £1,927. 

In  response  to  the  offer  contained  in  the  last  report  of  the 
directors,  4,495  ordinary  shares  were  taken  up  at  par  by  the  share- 
holders in  April  last,  and  have  since  been  paid  in  full  :  £8,342 
4^  per  cent,  debenture  stock  was  bought  and  cancelled  last  year 
under  the  provisions  of  the  trust'deed.  The  premiums  paid  upon 
the  purchases  have  been  charged  direct  to  profit  and  loss  account. 
The  expenditure  on  capital  account  during  1911,  including  £31,347 
on  additions  to  rolling  stock,  amounted  to  £4."),791.  At  December 
31st  last  the  issued  debenture  and  share  capital  was  : — £571,096  in 
4i  per  cent,  debenture  stock,  £250,000  in  .";  per  cent,  debenture 
stock,  £500,000  in  5  per  cent,  cumulative  preference  shares  of  £1 
each  fully  paid,  .£395,832  in  ordinary  shares  of  £1  each  fully  paid, 
and  £314,016  in  deferred  shares  of  £1  each  fully  paid. 

The  traffic  receipts,  which  amounted  to  £460,544,  show  an 
increase  over  the  previous  year  of  £66,675.  Working  expenses 
and  payments  to  local  authorities  for  interest  and  rent  have  in- 
creased by  £42,747  and  £16,591  respectively.  Thirty  new  carswere 
purchased  early  last  year  to  provide  for  the  increasing  requirements 
of  the  system,  and,  in  view  of  the  steady  expansion  of  trafiic,  orders 
have  recently  been  placed  for  twenty  further  cars,  to  be  delivered 
before  the  coming  summer  Owing  to  these  additions  to  the  rolling 
stock,  the  directors  have  decided  to  extend  the  carsheds  at  Stone- 
bridge  Park  and  Finchley,  and  to  secure  a  site  for  a  new  depot  in 
the  Enfield  district.  The  Metropolitan  Electric  Tramways  Act, 
1911,  the  provisions  of  which  were  summarized  in  the  last  report, 
received  the  Royal  Assent  in  August  last.  In  view  of  increasing 
competition  from  motor  omnibuses,  the  Company  has,  since  the 
closing  of  the  books,  taken  a  participation  in  the  capital  of  the 
Tramways  (M.E.T.)  Omnibus  Company,  Limited,  which  has  been 
formed  for  the  purpose  of  operating  services  of  up-to-date  motor 
omnibuses,  primarily  as  feeders  to,  and  in  connection  with,  the 
system  worked  by  the  Company.  It  is  anticipated  that  the  new 
services  will  be  in  operation  in  the  course  of  the  coming  summer. 
Reference  was  made  in  the  last  report  to  the  impending  purchase 
by  the  London  County  Council  of  the  Company's  tramway  situated 
in  Seven  Sisters  Road  between  the  Finsbury  Park  Terminus  and 
Manor  House.  With  a  view  to  securing  a  permanent  link  between 
the  northern  portions  of  the  Company's  system  and  the  important 
traffic  centre  at  Finsbury  Park,  the  Company,  at  the  request  of  the 
Middlesex  County  Council,  deposited  a  Bill  in  the  present  session  of 
Parliament  to  sanction  the  construction  of  a  new  tramway  running 
parallel  with  the  tramway  to  be  purchased,  but  situate  in  Finsbury 
Park,  and  for  this  purpose  to  authorise  the  purchase  of  a  narrow 
strip  of  the  park  where  it  abuts  on  the  Seven  Sisters  Road.  The 
Bill  has  now  been  withdraTrn  on  the  understanding  that  the 
London  County  Council  will  negotiate  with  the  Company  for 
through  running  over  their  respective  systems. 

The  directors  of  the  North  Metropolitan  Electric  Power 
Supply  Co.,  in  which  the  company  hold  30,000  fully  paid,  and 
10,000  £5  paid,  ordinary  shares  of  £10  each,  have  declared  a  6  per 
cent,  dividend  upon  the  ordinary  shares,  together  with  a  bonus  at 
the  rate  of  6s.  per  fully-paid  share.  The  business  of  the  Power 
Supply  Co.  is  increasing  satisfactorily,  the  total  number  of  units  sold 
during  1911  amounted  to  26,454,492,  an  increase  of  23"5  per  cent,  over 
the  preceding  year's  figures.  A  supply  of  energy  was  commenced 
in  April  last  under  the  Southgate  Electric  Lighting  Order,  1904. 
The  North  Metropolitan  Electrical  Power  Distribution  Co.,  Ltd., 
shows  satisfactory  results  from  its  undertakings  at  Barnet, 
Enfield,  Hertford  and  St.  Albans,  and  for  the  past  year  has  paid 
a  dividend  upon  its  ordinary  share  capital  at  the  rate  of  5  per  cent 

1910.  1911. 

Mileage 55-375  5C-750 

Passejgers  carried 76,460,980  89,908,677 

Car  miles  run 8,761,837  10,433,113 

Average  receipts  per  car-mile    . .  10'78d.  10'59d. 

Average  receipts  per  passenger  . .  l"23d.  l''23d. 

Cars  in  stock 263  292 

The  meeting  is  called  for  April  3rd  at  Electrical  Federation 
Offices,  London,  W^C. 


Continental. — France. — The  repuil  of  the  Societe  de 

lEnergie  Electrique  du  Nord  de  la  France  for  the  last  financial 
year  shows  a  profit  of  £29,889,  as  compared  with  £20,107  in  the 
preceding  12  months. 

The  Compagnie  Francaise  pour  1  Exploitation  des  Proc^des 
Thomson-Houston,  of  Paris,  reports  a  net  profit  of  £183,326  for  the 
last  financial  year,  as  compared  with  only  .£155,126  in  the  pre- 
ceding 12  months. 

Germany.  —  Thie  balance-sheet  of  the  Deutsche  Kabelwerk 
Gksellschaft,  of  Berlin,  for  the  last  financial  year  show  a  net  profit 
of  £24,813,  as  compared  with  £19.894  in  the  preceding  12  months. 
A  dividend  of  7  per  cent,  is  being  declared . 
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c;erinan  Electrical  foiiipanies. 

The  Trrvhdnilhnnh  fiir  rlir  Klfhtriyclir  IndiiAtrir,  of  Jii-rlni,  whioh 
is  one  of  the  elc-ctri^al  VmiikH,  and  is  asHociatfid  with  the  A. E.G., 
realiwed  a  not  income  of  £11,4(»0  from  interest  in  1911,  on  a 
nominal  whare  capital  of  £l,2r,0,000,  of  which  one-fonrth  has  been 
paid.  The  net  receipts  from  interest  in  the  previous  year  were 
£11,9011.  It  is  proposed  to  pay  a  dividend  at  the  rate  of  :'>!  per 
ceTit.  for  the  past  year 

The  directors  of  the  Klrlilrntrcliiiixihr  Fabrih  Jlhcijdt^  Moj- 
Svhorrli  ^V  f'o.,  o/' Ji/ipi/dt,  static  that  the  comjiany  was  well  employed 
in  1911,  particularly  in  the  second  half,  althouj^h  delays  in 
delivery  took  place  in  consecjucnce  of  a  three  months'  strike.  An 
extension  of  the  works  has  been  carried  out  in  order  to  larjjely 
increase  the  production.  After  making  provision  for  depreciation 
to  the  extent  of  £4,000,  as  compared  with  £3,400  irt  1910,  the 
accounts  indicate  net  profits  of  £9,«00,  as  ajfainst  £10,100  in  1910. 
It  is  intended  to  distribute  8  per  cent,  on  the  share  capital  of 
£87,500,  being-  the  same  rate  as  in  the  preceding  year. 

The  report  of  the  Kahrlici-rlii-  Diiixhui-fi  states  that  the  turnover 
in  1911  considerably  increased  as  compared  with  the  preceding 
year,  and  all  departments  were  satisfactorily  and  regularly 
employed.  The  buildings  destroyed  by  fire  in  1910  were  rebuilt 
simultaneously  with  an  extension  in  working.  The  augmentation 
in  the  share  capital  which  was  decided  upon  last  April  had  been 
carried  into  efiFect,  and  the  premium  of  £9,300  realised  on  the  new 
issue  of  £37,r)00  had  been  placed  to  the  reserve  fund.  After 
allocating  £23,000  to  depreciation,  as  against  £44,000  in  1910, 
when  the  fire  necessitated  a  larger  provision  for  this  purpose,  the 
accounts  show  net  profits  of  £23,000,  as  compared  with  £9,600.  A 
dividend  at  the  rate  of  14  per  cent,  has  been  declared  on  share 
capital  of  £7"),000,  and  7  per  cent,  on  £37,500,  as  against  10  per 
cent,  on  the  former  capital  in  1910.  It  was  mentioned  at  the 
recent  meeting  that  the  orders  on  hand  at  the  beginning  of  the 
year  had  experienced  a  further  increase,  and  the  degree  of  activity 
had  so  far  been  satisfactory. 


Rand  Mines  Power  Supply  Co. — The  Hon.  L.   W. 

Bagot,  D.S.O.,  presided  at  the  meeting  of  this  Company  held  at  the 
end  of  February.  Afcording  to  a  report  in  the  Smith  African 
Miniriff  Jovnial  he  said  that  the  accounts  showed  for  the  last  eight 
months  of  the  financial  year  a  profit  of  £32,710  after  providing  for 
interest  on  loan  during  the  revenue-earning  period.  This  was 
satisfactory  in  view  of  the  fact  that  the  whole  of  the  period  was 
occupied  in  starting  up  huge  items  of  generating  plant.  Initial 
difficulties  must  be  expected  in  starting  up  a  scheme  of  such 
magnitude,  and  minor  troubles  had  to  be  overcome  at  Rosherville. 
Only  one  difficulty  of  any  importance,  was  experienced,  namely,  the 
failure  of  certain  large  transformers,  which  the  engineers  said  was 
entirely  due  to  defective  workmanship  on  the  electrical  windings. 
This  failure  had  handicapped  their  operations  considerably.  There 
was  every  reason  to  believe  that  all  risk  of  a  recurrence  would  be 
avoided  by  the  alterations  now  being  carried  out.  But  for  the 
transformer  trouble  the  plant  generally  had  done  excellently, 
especially  the  compressed  air  scheme.  The  erection  of  the  new 
generating  station  at  Vereeniging  was  unavoidably  delayed  pending 
the  issue  of  a  licence  to  the  company  under  the  terms  of  the  Power 
Act,  1910,  which  licence  was  not  granted  until  November,  1910. 
These  works  are  now  well  in  hand,  and  unless  there  should  be  delay 
in  !:he  delivery  of  material  it  is  anticipated  that  the  two  first  turbo- 
generators in  this  station  will  be  in  service  shortly  after  the  middle 
of  1912.  Two  additional  generating  sets  of  a  similar  capacity  to 
those  at  Rosherville  are  under  construction  for  this  station,  and  this 
plant  will  enable  the  company  to  meet  the  increased  supply 
demanded  by  its  consumers. 

Evereil  &  Co..  Ltd. — The  directors  report  tliat  the 
trading  for  the  year  1911  has  resulted,  after  the  provision  of  £1,410 
for  debenture  interest  and  £48  for  income-tax,  in  a  net  profit  of 
£6^539,  which,  with  £1,320  brought  forward,  leaves  £7,858  to  be 
dealt  with.  They  propose  to  pay  a  dividend  of  2i  per  cent, 
absorbing  £4,2G9  ;  to  write  off  plant  £1,500  ;  and  to  carry  forward 
£2,090.  In  considering  the  disposal  of  the  available  balance  it 
should  be  borne  in  mind  that  the  buildings  have  been  provided  for 
by  the  lease  redemption  policies  taken  out  last  year  at  an  annual 
total  premium  of  £297.  A  satisfactory  increase  in  the  company's 
turnover  during  the  year  under  revision  has  to  be  recorded,  and 
this  increase  has,  so  far,  been  maintained  ;  but.  in  view  of  the 
serious  outlook  with  regard  to  labour  troubles,  a  forecast  of  the 
future  is  impossible.  All  stocks  have  been  valued  at  the  lowest 
prices  generally  ruling  during  1911,  and  certain  goods  which  have 
become  ol)solete  owing  to  change  of  fashion  have  been  written  off. 
Machinery,  plant,  and  buildings  have  been  maintained  in  fully 
efficient  condition.  It  is  intended  to  subdivide  the  shares,  and  the 
articles  of  association  are  to  bo  altered. 

Ljiniii^^ton   Electric   Light   Co.,    Ltd. — Mr.    Keppel 

Pulteney  presided  over  the  annual  meeting  of  this  company,  held 
on  March  20th.  The  directors  in  their  report  stated  that  the 
company  continues  to  make  satisfactory  progress,  the  total  pro- 
ceeds from  the  sale  of  current  having  been  increased  from  .< 2,269 
to  £2,366.  The  result  of  the  year's  trading,  including  £32  brought 
forward,  shows  a  profit  to  the  credit  of  the  net  revenue  account  of 
£1.821,  and  after  paying  interest  on  debentures  amounting  to  £500, 
there  was  a  balance  of  £1,321.  The  directors  recommended  that  £800 
be  placed  to  reserve  account,  and  a  dividend  at  the  rate  of  5  per 
cent,  per  annum  be  paid  on  the  preference  shares,  amounting  to 
£321,  leaving  a  balance  of  £200  to  be  carried  forward.  The  report 
was  adopted. 


Stock     Evclianjre     \otice.s.  —  The     Comniitte»»     has 

appointed  Hj)ecial  settling  days  us  under  :  - 

Thursday,  March  28th.— Compania  de  El<rctricidad  d«  la  Prorincta  d« 
Baenoft  AireR,  Ltd.  -jC75O,0CO  t,  per  cent,  flr^t  moricage  (old  bonds  of  £aOea«ta, 
Nob.  1  to  ;)7,«J0. 

Tuesday,  April  2nd.— Spanish  and  General  Wlrele«i  Troat,  Ltd.— M9.007 
sharefl  of  £1  each  fully  paid,  Nos.  1  to  249,(Kf7. 

Applications  have  been  made  to  the  Committee  to  appoint  a 
Bjjecial  settling  day  in  and  to  grant  a  quotation  to  :  — 

British  L.  M.  EricsHon  Mannfactiirini;  Co.,  Ltd.— 99,990  camolatiTe  6  jwr 
cent,  preference  shares  of  £1  each,  lOs.  paid. 

And  to  allow  the  following  .securities  to  be  quoted  in  the 
Official  List  :— 

Calcutta  Electric  Supply  Corporation,  Ltd.— Farther  iuue  of  87,58C  5  p«r 
cent,  cumalative  preference  shares  of  £5  each,  fully  paid  (Koa.  160,371  to 
197,956). 

Pennsylvania  Water  and  Power  Co.— Further  i>iBue  of  $100,000  first  mort- 
gage sinking  fund  5  per  cent,  gold  bonds  of  $1,100  each  (Nos.  7,.Vil  to  7,C80». 

Potteries  Electric  Traction  Co..  Ltd. — The  directfjrs 

report  that  the  total  receipts  for  1911  were  £119,420.  The  traffic 
receipts  show  an  increase  of  £5,."/iK  over  the  previous  highest 
receipts  recorded— viz.,  in  1907.  Up  till  the  end  of  February  this 
year,  the  receipts  again  showed  a  marked  ''mprovement.  The 
working  expenses  show  an  increase  of  *'447.  After  deducting  all 
expenses  chargeable  to  revenue,  including  £11,704  for  debenture 
and  other  interest,  there  remains  £3."»,09;»,  as  compared  with 
£26,333.  The  directors  recommend  as  follows: — Depreciation, 
reserve  account,  £2,000  ;  renewals  account,  £12.000  ;  dividend. 
5  per  cent,  per  annum  on  preference  shares,  £12,250  ;  dividend  at 
the  rate  of  3^  per  cent,  per  annum  on  the  ordinary  shares,  £8,575  : 
carrying  forward  £681.  The  depreciation  and  reserve  account  will 
then  stand  at  £19,000,  and  there  will  be  a  credit  balance  on  the 
renewals  account  of  £10,577.  During  the  year  £18,040,  as  com- 
pared with  £10,521  in  1910,  has  been  expended  on  the  improvement, 
renewal,  and  repair  of  the  permanent  way,  of  which  £7,617  has 
been  charged  against  the  years  revenue  and  £10,423  to  the 
renewals  account. 

British  Aluminium  Co..  Ltd. — The  directors'  report 

for  1911  states  (according  to  the  Tinipx)  that  the  trading  profit, 
together  with  interest  and  dividend  on  investment"  and  deposits, 
and  the  revenue  derived  from  the  Kinlochleven  and  Foyers  Estates 
and  transfer  fees,  amounted  to  £152.901,  which  has  been  dealt  with 
as  follows  : — Provision  for  legal  expenses,  bad  and  doubtful  debts, 
depreciation  of  furniture,  and  proportion  of  profits  payable  to 
directors.  £13,407  ;  prior  lien  debenture  interest.  £40,000  ;  deben- 
ture stock  service  fund,  £43,224  :  reserve  for  depreciation,  £35,000  : 
carried  to  reserve  account,  £17,269  ;  leaving  £4.001  to  be  carried 
forward.  The  reserve  account  to  December  31st,  including  the 
amount  added  out  of  profits  for  the  year,  amounted  to  £50.000. 
The  sum  allocated  to  reserve  account  in  respect  of  the  year  to 
December  31st,  1910,  has  been  invested  in  securities  outside  the 
company's  business  ;  and  it  is  the  intention  similarly  to  apply  the 
amount  allocated  out  of  profits  for  the  year  to  December  31st,  1911. 
The  output  and  the  i  sales  for  the  year  were  larger  than  in  any 
previous  year. 

Vera  Cruz  Electric  Light  &  Power  Co. — The  directors' 

report  for  1911  states  that  the  net  profits  in  Mexico  amount  to 
£27,884,  as  compared  with  £24,107  for  1910,  an  increase  of  £3,777. 
After  providing  for  London  office  expenses,  and  bond  and  other 
interests,  there  remains,  says  the  Financial  XeuK.n  balance  of  profit 
for  the  year  of  £13,220,  to  which  should  be  added  the  balance 
brought  forward  from  last  year  of  £10,294  and  deducted  the 
transfer  to  depreciation  and  general  reserve  account  of  .£15,000, 
leaving  .£8,514,  which  the  directors  propose  to  apply  as  follows  :  To 
dividend  on  share  capital  for  1911  at  the  rate  of  2  per  cent.,  £7,0(Xt. 
carrying  forward  £1,.')14.  The  directors  have  practically  settled, 
on  satisfactory  terms,  a  contract  with  the  Puebla  Tramway,  Light 
and  Power  Co.  for  the  supply  of  a  large  amount  of  gnawer  from  th».t 
company's  new  installation  at  Tuxpango,  which  contract  will  not 
involve  any  capital  expenditure  on  the  part  of  this  company.  This 
power  will,  it  is  hoped,  be  available  in  about  two  years'  time.  Mean- 
time, the  temporary  steam  plant  has  been  completed,  and  is  now 
ready  for  use. 

Browett,    Lindley    &   Co.,    Ltd. — The    reixirt,     as 

abstracted  in  the  Financier,  states  that  the  accounts  show  a  gros.4 
profit  of  £9.924  upon  work  completed  during  the  year  1911.  After 
deducting  ^;  2,101  for  bank,  debenture  and  loan  intert\*t.  and  writing 
off  £4,89u  for  depreciation,  there  remains  a  net  prorit  of  £2,943  to 
be  deducted  from  the  loss  shown  in  the  last  balance-sheet.  This 
result  is  an  impro"ement  of  £5,106  over  the  previous  year  s  work- 
ing. During  the  year  there  was  a  considerable  increa.**^  in  the 
volume  of  orders  received,  but  the  prices  obtained  were  the  lowest 
on  record.  The  strike  of  the  transport  workers  in  the  summer 
caused  considerable  disorganisation  and  delays  in  the  company's 
works  ;  in  addition,  the  boiler  feed- water  supply  was  curtailed  by 
the  Manchester  Corporation,  owing  to  the  exceptionally  dry  summer. 
These  causes  restricted  the  output  over  a  certain  portion  of  the  year, 
and,  owing  to  getting  behind  with  deliveries,  it  was  necessary,  in 
the  latter  half  of  the  year,  to  start  overtime  and  nightshifts,  which 
has  increased  the  cost  of  production,  and  consequently  reduced 
profits. 

Mexican  Light  and  Power  Co.,  Ltd.— The  directors 

have  declared  a  dividend  of  3i  percent,  for  the  six  months  to  April 
30th  on  the  preference  shares  and  a  dividend  of  1  per  cent,  for  the 
quarter  to  March  31st  on  the  ordinary  sharea. 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makingr  use  of  the  fijrures  appearing; 
in  the  following:  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  March  27tli. 


CHEMICALS.  &.C. 


m  Acid,  Hydrochloric  . .        . .  per  cwt. 

a     „     Nitric „ 

m     „     Oxalic  per  lb. 

m     „      Sulphuric per  cwt. 

m  Ammoniac  Sal        ,. 

«  Ammonia,  Muriate  (large  crystal)  per  ton 

m  Blenching  powder „ 

m  Bisulphide  of  Carbon       . .         . .  „ 

S  Borax „ 

a  Copper  Sulphate „ 

m  Lead,  Nitrate  „ 

a      „      White  Sugar  . .        . .         „ 

«      „      Peroxide „ 

e  Methylated  Spirit per  gal. 

M  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (80/82  %)  . .  per  ton 

a        „       Chlorate per  lb. 

■        „       Perchlorate  „ 

a  Potassium,  Cyanide  (98/100  %) . . 
(for  mining  purposes  only) 

a  Shellac  per  cwt. 

a  Sulphate  of  Magnesia      . .         . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .  „ 

a        „         Recovered         . .        . .  „ 

a        „         Lump „ 

a  Soda,  Caustic  (white  70/72  %)    . .  „ 

a      „     Chlorate        per  lb. 

a      „     Crystals         per  ton 

41  Sodium  Bichromate,  casks        . .  per  lb. 


METALS.  &c, 

b  Aluminium  Ingots,  in  ton  lots  . .  per  ton 

b           „           Wire,  in  ton  lots    . .  „ 

b           ,.           Sheet,  in  ton  lots    . .  „ 

p  Babbitt's  metal  ingots     . .        . .  ,, 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb, 

c      „     Tube  (brazed)         . .        . .  „ 

c      „         ,,     (solid  drawn)           ..  „ 

c      ,.     Wire,  basis „ 

c  Copper  Tubes  (braied) 


Latest 

Fortnight's 

Price. 

Inc.  or  Dec. 

5/- 

22/- 

ajd. 

5/C 

42/. 

je29  10 

£5  10 

£18 

£16  10 

£22  15 

6/-  dec. 

£25 

£25 

£32 

2/6 

3*d, 

£20  5 

3M. 

4id, 

7Jd. 

68/- 

£4  10 

£610 

£5  10 

£5  6 

£10  5 

Sid. 

£3  6 

8d. 

c 

„      (solid  drawn) 

g 

Bars  (best  selected) 

K 

Sheet          

K 

Rod 

d 

(Electrolytic)  Bars 

d 

Sheets      . . 

d 

Bods 

d 

„            H.C.   Wire 

per  ton 


/  Ebonite  Bod 

/       „         Sheet         

a  German  Silver  Wire 

h  Gutta-percha,  fine 

b  India-rubber,  Para  fine  , . 

/  Iron  Pig  (Cleveland  warrants)  . . 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

g  Lead,  English  Pig 

m  Manganin  Wire  No.  28   . . 

g  Mercury         

e  Mica  (in  original  cases)  small   . . 
e      „  „  „      medium 

e      „  „  ,.       large    .. 

p  Phosphor  Bronze,  plain  castings 
p         „  „    rolled  bars  &  rods 

p         ,,  „  rolled  strip  &  sheet 

o  Platinum       

(/  Silicium  Bronze  Wire 

r  Steel  Magnet,  in  bars 

g  Tin,  Block  (English) 

a    „     Wire,  Nos,  1  to  16    . . 

p  White  Anti-friction  Metals 

k  Zinc,  Sh't  (Vieille  Montague  bnd.) 


per  lb. 


per  ton 


per  lb. 
per  bot. 
per  lb. 


per  oz. 
per  lb. 
per  ton 

1, 
per  lb. 
per  ton 


£67 
£102 
£120 
£38  to  £145 
8sd. 

lo'ia. 

8|d. 

8|d. 
Hid. 
lO^d. 

£84 

£84 

£84 

£71 

£88 

£76 
9d. 

5/3 

4/9 

1/11 

5/'0J 
51/8 
£14 
£lfi  10 

6/6 

£8  12  6 

6d.  to  2s. 

2/6  to  4/- 

4/6  to  8/6 

Ud. 

1/04. 

1/1 

185/- 

lOd. 

£55 

£20C  to  £201 

2/4 

£46  to  £160 

£28  16 


£2  inc. 


|d.  inc, 

|d.  inc. 

|d.  inc, 

|d.  inc. 

id.  inc. 

|d.  inc. 

£4  inc, 

£1  inc. 

£4  inc. 
£2  15  inc. 
£2  15  inc. 
£2  15  inc. 

Jd.  inc. 


2d.  inc. 
IJd.  inc, 

5/-  inc. 

5/-  inc. 


^.  inc. 

£6  inc. 
Jd.  inc. 

£l'dec. 


Quotations  supplied  by- 


a  Q.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

e  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

0  F.  Wiggins  &  Sons. 

/  India-Bubber,  Gutta-Peroha    and 

Telegraph  Works  Co.,  Ltd. 
g  James  &,  Shakspeare, 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Bichard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd, 

a  P.  Ormiston  &  Sons 

o  Johnson,  Mattbey  A  Co.,  Ltd. 

p 

r  W.  F.  Dennis  &  Cot 


STOCKS    AND    SHARES. 


Tneidfty  Brenlng, 

All  things  considered,  the  markets  in  the  Stock  Exchange  are  by 
no  means  bad.  The  coal  strike  continues  to  be  the  factor  of 
greatest  uncertainty,  and  many  people  wonder  how  it  is  that 
quotations  of  domestic  issues,  such  as  Home  Rails,  maintain  their 
prices  with  the  hardihood  that  they  exhibit.  The  reason,  no 
doubt,  lies  in  the  feeling  that,  after  all,  the  dispute  must  be  settled 
before  long,  and  that  when  this  happy  consummation  is  reached, 
markets  and  prices  will  go  ahead  gaily  once  more. 

Central  London  stocks  are  the  special  features  of  the  Home  Rail- 
way market.  The  Deferred  stock  followed  up  its  rise  of  17  points 
last  week  with  another  amounting  to  9  during  the  past  few  days, 
while  the  Ordinary  capped  its  jump  of  9  with  a  further  advance 
of  4,  and  even  the  Preferred  and  4  per  cent.  Debenture  stocks 
rose  1  each.  Various  rumours  are  afloat  to  account  for  the  boomlet. 
To  some  we  have  already  referred  ;  but  another  one  of  inter«sti&g 


complexion  came  into  force  last  week,  it  being  stated  that  the 
South-Western,  the  Great  Western,  and  the  Great  Eastern  were 
about  to  guarantee  a  4^  per  cent,  dividend  on  Central  London  stocks. 
Though  this  was  promptly  denied,  and  the  prices  fell,  the  latter 
picked  up  again  readily  enough,  and  the  report  is  merely  scotched 
and  not  killed.  The  incursion  of  the  Central  London  into  the 
Thames  Valley  district  is  at  any  rate  held  to  be  a  bull  point  for  the 
company,  and  the  rise,  great  as  it  has  been,  failed  to  dislodge  any 
particular  amount  of  stock. 

City  and  South  London  Ordinary  rose  no  less  than  4i,  Metro- 
politans jumped  up  2,  and  Districts  1},  these  being  the  principal 
changes  in  the  other  Undergrounds.  The  shares  of  the  Underground 
Electric  Railways  Company,  however,  spurted  12s,  Gd.,  and  the 
(i  per  cent.  Income  bonds  rose  another  5  points  upon  what  was 
characterised  as  good  buying.  In  good  quarters  the  price  is  talked 
quite  canfidently  to  par.  On  the  other  hand,  Metropolitan  Electric 
Tramways  eased  off  a  trifle,  and  London  United  Tramways 
Debenture  fell  i,  the  latter  movement  being  associated  with  the 
suggested  extension  into  the  Thames  Valley  of  the  Central  London 
Railway  already  mentioned.  British  Electric  Traction  issues  are 
weaker,  Bath  Trams  Ordinary  rose  ^s,  and  the  Preference  improved 
to  the  same  extent  upon  a  small  amount  of  buying  that  came  from 
the  West  of  England, 

The  new  issue  of  County  of  London  Electric  Supply  Ordinary 
shares  is  pronounced  to  have  been  a  distinct  success.  The  price  at 
first  was  about  J  premium,  receding  later  to  5  premium  for  the 
allotment  letters,  a  good  many  of  which  came  to  market.  The  old 
Ordinary  shares  are  steady  at  about  lOJ,  while  the  Preference  eased 
off  i.  This  time  there  has  been  little  selling  of  the  old  shares  in  order 
to  take  up  the  new,  though  in  the  ordinary  way  this  is  what  usually 
happens  in  the  case  of  a  new  issue.  In  Cities  thete  is  still  an 
excited  market,  and  the  price  shows  a  further  jump  of  25s.,  making 
fully  £5  rise  within  a  fortnight,  after  allowing  for  the  dividend 
deduction.  The  columns  of  the  financial  papers  have  been  filled 
day  by  day  with  much  discussion  as  to  what  is  likely,  or  not  likely, 
to  happen  in  respect  of  the  City  Company.  In  some  quarters  the 
view  is  put  forward  that  it  was  not  the  City  Corporation  itself 
which  stumbled  upon  the  idea  that  it  would  be  well  to  buy  out  the 
City  Company  now  ;  but  that,  having  had  this  aspect  of  the  case 
presented  to  them,  the  Corporation  authorities  were  attracted  by 
the  chance  which  it  afforded  them  for  administering  a  rap  over  the 
knuckles  to  the  London  County  Council. 

Other  London  shares  are  firm,  with  rises  at  i  in  St,  James'  and 
Metropolitan,  and  of  J  in  Kensingtons  and  South  London  Ordinary. 
Some  surprise  is  expressed  that  Charing  Cross  shares  should  have 
moved  so  little,  because  the  argument  runs  that  if  the  City  com- 
pany is  taken  over  by  the  Corporation,  similar  treatment  might 
conceivably  be  meted  out  to  its  colleague  the  Charing  Cross,  as 
regards  the  City  part  of  the  company's  undertaking. 

The  Latin- Canadian  group  is  unusually  quiet,  although  this  does 
not  mean  that  prices  are  any  less  firm.  Indeed,  British  Columbia 
Deferred  is  up  1,  and  the  Preferred  put  on  3.  Mexican  Light  and 
Power  gained  1,  and  other  Mexican  issues  have  not  moved,  in  spite 
of  most  contradictory  rumours  from  the  theatre  of  the  revolutionary 
trouble.  Montreal  stock  at  200  has  a  rise  of  4i  to  its  credit  on  the 
week.  River  Plate  Debenture  is  1  higher.  La  Platas  have  gone 
back  ^^,  and  United  Electric  Trams  of  Monte-Video  Debenture 
rose  1.  Calcutta  Trams  at  65  continue  their  improvement. 
Madras  Ordinary  shed  J.  but  Madras  Tramways  Debenture  stock 
at  97i  is  1  up.  Victoria  Falls  Power  Preference  shares  at  K"  a^e 
better  on  the  progrress  which  the  company  is  declared  to  be  making, 
while  a  substantial  rise  in  the  price  of  British  South  Africa  shares 
has  also  helped  the  market. 

In  the  Telegraph  section  the  bulk  of  the  excitement  has  centred 
round  Marconis.  The  old  Ordinary  shares  have  been  taken  up  to 
nearly  6,  the  Preference  rising  22s.  6d,  in  sympathy.  Canadian 
Marconis,  which  .made  up  at  .SHs.  at  their  special  settlement  last 
week,  touched  40s.  later  on,  but  came  back  to  3(;s. ;  while  Spanish 
Marconis  ran  up  from  IJ  to  2  J  before  reacting.  Rumours  have 
been  busy  with  the  name  of  the  American  Marconi  Company, 
which  is  said  to  be  on  the  eve  of  issue,  but  which,  according  to  the 
latest  information,  is  to  be  postponea  for  a  little  while.  The  market 
has  developed  into  a  wild  and  highly  speculative  one,  but  buyers 
seem  to  have  the  courage  of  their  convictions,  and  are  undaunted 
by  daily  rises  in  the  prices  of  the  shares. 

In  the  American  group,  Anglo  Deferred  and  Preferred  have  both 
fallen  a  little,  and  Direct  United  States  are  also  easier,  while  the 
two  Mackay  issues  are  both  lower.  West  India  and  Panama 
shares  have  sobered  down,  the  price  remaining  at  i\,  while  the 
Second  Puference  eased  off  to  10,  In  the  Eastern  group,  nervous- 
ness still  remains  with  regard  to  the  possibilities  of  the  harm  that 
Marconi  competition  may  do  to  these  companies,  but  Eastern 
Ordinary  managed  to  regain  a  point,  although  Eastern  Extensions 
are  J  lower.  A  new  issue  of  Renter's  shares  is  in  contemplation, 
and  the  price  at  which  they  will  be  offered  to  shareholders  is  £  11  5?. 
National  Telephone  Deferred  fell  back  i,  then  went  ahead  with  a 
smart  advance.  In  other  Telephone  issues  there  is  no  special 
change,  save  for  a  rise  of  1  in  American  Telephone  and  Telegraph 
Capital  stock. 

The  Manufacturing  division  is  marked  by  rises  in  Callender's 
Ordinary  and  Preference,  the  Oirdinary  putting  on  a  further  lOs. 
after  its  rise  of  a  similar  amount  last  week,  while  the  Preference 
rose  ^.  Henley's  Ordinary,  however,  are  j  lower,  Castner- 
Kellners  eased  off  ■^,  and  Babcock  ic  Willcox  fell  |,  There  are  no 
other  changes  of  special  interest.  The  price  of  raw  rubber  is  still 
on  the  up  grade,  but  in  the  share  market  there  is  not  much  notice 
taken  of  this,  public  attention  being  concentrated  too  much  on  other 
things  at  the  motnent  for  it  to  pay  much  heed  to  the  rubber  shares. 
The  new  Consolidated  Diesel  Engine  prospectus  is  on  the  point  of 
istuc. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AM>   POWER    CO.^PAXIES. 


NAME. 


Stock 

or 
Share. 


Bournemouth  &  Poole,  Ord,     . . 

Do.    4i  %  Pref 

Do.     Second  6  %  Pref. 
Do.    44  %  Deb.  Stock  . . 
Brompton  lifc  Kensington,  Ord.. . 

Do.    1  %  Cam.  Pref 

Central   Electric  Supply,  4  %  ) 

Guar.  Deb. ) 

ChRring  Cross,  West  End  &  City 

Do.    ii  %  Cum.  Pref 

Do.     "  City     Undertaking  "  | 
44  %  C^im.  Pref.  J 

Do.         Do.  4  %  Deb 

Chelsea,  Ord.         

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pief 

Do.    5  %  Deb 

Do.    ii  %  Second  Deb. 
County  of  Durham,  5  %  First ) 
Mort.  Deb. ) 

County  of  London,  Ord 

Do.    6%  Pref 

Do.    4*  %  Deb 

Do.    4j  %  Second  Deb. 
Edmundson'8,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 

Folkestone 

Do.    5  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


10 

10 

10 

Stock 

R 

6 

100 

6 

6 


100 

5 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 
Stock 
Stock 

6 

6 
100 

6 

6 
100 

6 


Dividends 
for 


1910.!  1911 


6 

*i 
10 
7 


6 

*i 
4 

6 

^* 

6 

6 

44 

6 


6 


6 
4i 
44 
4 

5 

44 

8 

6 

5 

44 

6 

6 
6 


Nil 
Nil 

If 

6 

44 
9 


Closing        Rifle 

Quotations    '  +  or 
March  26th.  ■  Fall 


84-    !H 

84—  M 
104—  11 

101)  —102 

85—  9 

n—  Pi 

98  —101 

It  T' 

98  —  96 
4 J—    5  xd 
9«  —101 
IKA—  2»  xd 
14  —  ](i    xd 
117  —121 

100  —103 

87  —  8y 

lOJ—  Uixd 

llj-  ligxd 

107  —109 

101  —104 

a-    a 

21-    3g 
86  —  89 
4i—    5 

4i-  54 

93  —  96 
6i-    7i 


+  4 


I  Present 
'   Yield 

P.O. 


£  8.  d. 

5  15  9 
4  14  9 

6  9  1 

4  ft  3 

5  11  1 
4     4  10 

8  19  3 

.5    8  1 

6  0  0 

6    2  10 


8  4 
0  0 

9  1 
3  2 
0  0 
2  8 
7  5 


6  12  4 

5    4  4 

5  3  0 
4  2  7 
4    6  7 

Nil 
Nil 

6  12 
6  0  0 
4  17  7 
4  18  9 
6    4  2 


NAMK. 


Kensington  A  Knightsbridg<!,  Ord 

Do.    4  %  Deb 

Kent  Elcc.  Power,  4*  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  °/o  First  Mort.  Deb.    . . 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland  Electric  Corporation  1 
44  %  First  Mort.  Deb.  I 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.     . . 

North  Metropolitan  Power  Sup-  | 

ply,  5  %  Mortgages  (Red.)  1 

Netting    Hill,    6  %  Non-Cum.  | 

Pref.  f 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8*  %  Deb 

Smithflefd  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    44  %  Cum.  Pref 


Dividendf 


Cloclng 
Quotations 
March  .J<;th. 


Biae   Pree«et 
+  or     Yield 

Fall       p.c. 


100 

44 

**l 

.5 

4 

4*  . 

5 

5 

5 

lUO 

6 

5 

1       " 

•• 

•  • 

;    6 

7} 

7J 

5 

10 

10    1 

6 

7 

7    1 

100 

84 

341 

6 

Nil 

'^    1 

1        4 

5 

5 

100 

6 

6    ' 

1 

7 

7    ' 

100 

44 

44, 

6 

6 

6 

5 

,  . 

100 

44 

44 

6 

10 

10    : 

6 

44 

1 

96  —  98 

34-     4 

4  -     41 

99  —102 


4  11  10 


5    0 
5  II 


10 


u 


54  — 

6|xd 

^1  — 

63- 

7i 

85  - 

87 

la- 

11 

c~ 

*^— 

•-« 

99  — 

02 

1  — 

1* 

97  - 

00 

1- 

i 

ag- 

3* 

87  — 

8c» 

B.5- 

9k 

0  — 

6i 

I  + 


!  5    1 

3  5 

4  5 


4  18  0 

6    9  1 

,  5  13  9 

I  5  12  K 

'  4  16  7 

14    0  6 


+  J  ;  6  IK  4 

. .    ;  4  18  u 

..     I  6    4  5 

. .     I  4  10  0 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  let  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do,    5  %  Deb 

Eleo.Lt.andP.ofCochabamba,  1 

6%  Bonds/ 

Eleo.  Supply  Victoria,  5  %  Ist  | 

Mort.  Deb.  J 

Elcc.  Dev.  Ontario,  5   %    1st  1 

Mort.  Bonds  j 

Kalgoorlie  Eleo.  P.  an^  L.,  Ord. 

Do.    6%  Pref 

Kamini8tiquiaPower,6%  G,  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  let  Mort.  Gold  Bds. 


6 

6 

1    6 

5 

84 

7t 

6 

6 

5 

100 

6 

6 

$100 

7 

7+ 

$100 

7 

7 

1 

8 

3t 

100 

6 

.. 

100 

6 

6 

100 

6 

5 

$600 

6 

6 

10/- 

Nil 

1 

6 

6 

5 

" 

100 

6 

5 

$i6o 

4 

$100 

7 

6 

5 

6 

4t 

7 

6 


>'-    5J 
924-  944 

115  -119 

116  -120 

9t)  —  99 
92  —  94 

83  —  86 

924-  94J 

1=   t- 

108  —110 
2A—    3 

102"-105 
844—  88* 
85  -  67" 

105  —107 

944-  i64 


+  1 


5  2  2 

6  1  5 

4  15  8 

5  5  8 
5  17  8 
5  16  8 
2  18  3 

5  10 

6  7    8 

5  16    3 

6  5  10 

Nil 
8    0    0 
4  11    0 

4  is    3 

5  15  7 
4  12    0 

6  10  10 
6    3    8 


Monterey  Ely.  Light  &  Power, ) 

5  %  1st  Mort.  Deb.  ) 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  1 

1st  Mart.  Deb.  j 

Shawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  | 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
let  Mort.  6  %  Gold  / 


I 


100 

5 

5 

$100 

7 

8 

$500 

6 

1  Stock 

10 

'    Do. 

6 

6 

Do. 

6 

6 

100 

44 

44 

$100 

4 

5+ 

:  $500 

6 

5 

:  Stock 
Do. 

'4 

n: 

100 

6 

6    1 

1 

Nil 

Hid. 

100 

6 

6    1 

1 

1 
1 

88  —  90 

198  —202 

39  —  41 

248  —258 
110  -115 
102^—1044 

101  — 1C3 

133  —136 
108  —110 
1034-1054 
994—1014 

924—  944 

i—    1 

104; -1064 


+  5A 


+  1 


6  11 

1 

3  19 

.-) 

12    3  10 

3  17 
6    4 

4  IS 

6 

4 
8 

4    7 

5 

3  14 

4  11 
4    6 

4    8 

1 
0 
4 

6    5  10 


+  A, 


6  1-2    S 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Cap. 


%1 
■.h.l 


Amazon  Telegraph 

Do.    6  %  Deb.  Ited.      . 
American  Telep.  <fc  'ieleg 

Do.    CoUat.  Trust      ■ . 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,   5 

Mort.  Deb 
Chili  Telephone     . . 
Commercial  Cable,  Stle.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  i'ref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%Cum.  PreJ 

Do.    44  %  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %  1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4  %  Mort.  Dob 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %  ) 
Mt.  Db.  Mauritius  Bub.  j 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegrapn 
Indo-Eurofean  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  IcTef 

Marconi's  Wireless  Tele?rapL 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Stock 

$1UU 

$1000 

Stock 

Do. 

Do. 

100 


Nil 

6 

8 

4 

3i 

6 
30/- 

6 


5 

7 

Stock 

4 

10 

6 

10 

10 

6 

4 

5 

10 

60 

44 

10 

44 

100 

44  1 

Stock 

7 

Do. 

84  i 

Do. 

4     1 

10 

7 

Stock 

4 

96 

4 

10 

H 

10 

^    1 

10 

18 

26 

13 

81C0 

6 

$1C0 

* 

1 

'. 

1 

1-5 

4t         7i 

5  ,    97,'. 
Ht      i51< 

4  'I    94" 
8         tiO 

no 

25 


30/- 
5 

4 

6t 
10 

4t 
10 

44 

44 

6f 

34 
4 

5^ 
4 


6f 
6 

5+ 

^+  , 
6+ 

4 


-  'i 

-  994 

-16.  a 

-  id 

-  fin 
-111 


100  — U.-2 


8li  - 

17  - 
8i- 
8  - 

99  - 

'4- 


-  74 

-  88 

■  U'i 

■  18 

■  33 

-  84 
■101 

8 

99  —101 


129  - 

80  - 

lOOA- 

99  —101 


-18! 
-  82 
-10  ^ 

-lOll 


1(14- 

i4- 

8i  - 

6H- 
81'- 
70 


11 

m 

83 
664 
84  .xd 
TJxd 


k-    6 

Cr{—     5J 


— 1 

-2 

+  I4 


.3  18  1 
5  9  10 
8  18  10 

S  19    3 


6    9 

4  y 
6  9 
6  1) 

5  IJ 

6  9 


•• 

5    0    6 

-HA 

6    i    S  \. 

4   a    4  1 

• 

4    8    6 

-J 

5    8    1 

-  J 

5  17    8 

4  18    0 

.. 

4  13    4 

4  10  11 

, , 

5  11    7 

, , 

5  11     1    > 

5    6    8   1 

, , 

5  17    8 

, , 

4    9    11 

+  * 

5  12    6 

4    9    1 

+  \ 

5    5    .3 

-14 

4     5     4    I; 

Monte  Video  Telephone,  Ord. . . 

Do.     5  %  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  4A%0cn.Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  [ 
Guar.  Debs.  I 

Reuter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red.  f 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America   . . 

Do.     4   %  Debs.,  1   to   1,5001 
guar,  by  Braz.  t^ub.  Tel. ) 
West  India  and  Fauarua  Teleg. 

Dc.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pre'. 

Do.    5  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Deb 

Western  Union  Tel.,  4%  Bnae.  A 

Dc.    44%  Fdg.  Bondf.. 


1 

1 

Stock 

Do. 

10 

5 

100 

1 

I 

;  Stock 

I    Do. 

t        8 
Cert. 

Stock 

5 
5 

34 
100 

10 
10 
10 

100 

10 

Stock 

$1000 

81000 


5 

6 
4 


8 
6 
24 


6^ 

6 

6 

7 

4 

4 

44 


6 

6 
6t 


6    ]    6+ 
6        6 


6+ 
6 

44 

8 

6 


I'' 

6 

6 


9^3—1024 

128.^-1304 
Vi—  10 


5J—    5A 
4}  1  102J-1033 

H-    li 

875—  894 

984—1004 


12  —  l?i 
130  —133 

99  -101 

74-    73 
6g-    53 

14-  n 

974—  994 
44-    44 

u.'-  Hi 
li-  ut 

IC2  —104 

at  j  i3|-  iss 

4  !  9  —101 
4  I  lUi  —109 
44      1(2  —105 


-I-3 


•Hi 


5    6 

S 

6  10 

6 

6  17 

1 

4  12 

0 

6    0 

0 

4  15 

3 

4    6 

9 

4  11 

5 

4  16 

10 

4    9 

6 

3  19 

7 

3    5 

4 

4  10 

a 

4    9 

1 

6    8 

3 

4    8 

11 

3  11 

5 

4     0 

•"■ 

,  5    6 

S 

5  17 

1 

4  16 

■i 

5    3 

7 

3  19 

3 

3  13 

5 

4    5 

9 

*  UnlaBB  otherwise  stated,  all  ebares  are  folly  paid. 


t  Interim  dividend. 
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SHARE    LIST    OF    ELECTRICAL    COmTANlES.-iContmiuid.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME, 


Bath  Trams,  Pret.  Ord.  .. 

Do.    5%Pref 

Do.    4J  %  Deb 

Brit.  Elec.  Trao.,  6  %  Pref. 


Do.  Deferred 

Do.  6%Cum.Pr'f. 

7%Non.Ciini.  Pr'f. 
F  %  Perp.  Deb.      . . 
4)  %  9nd  Deb. 
Central  London  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4  %  Deb 

City  4  South  London,  Ord. 
Do.    6%  Pref.,  1891     .. 
Do.         1896    .. 
Do.         1901     ,, 
Do.         1908    .. 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref . 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.  . . 

London  Elec.  Rail w'ys, 4  %  Deb. 

London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Do. 
Do. 
Do. 

Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Stock 

Dividends 

or 
Share. 

for 

* 

1910. 

1911. 

1 

Nil 

Nil 

1 

6 

6 

100 

4i 

44 

100 

100 

,  , 

,  , 

100 

,  , 

,  , 

100 

,  , 

,  , 

100 

6 

6 

100 

44 

44 

100 

8 

8 

100 

4 

4 

100 

a 

2 

100 

4 

4 

100 

14 

18 

100 

e 

6 

100 

6 

5 

100 

5 

6 

100 

6 

5 

100 

4 

4 

10 

6 

6 

10 

Nil 

, 

6 

Nil 

3f 

100 
6 

s 

S 

100 

4 

4 

100 

6 

6 

100 

4 

4 

10 

Nil 

,  . 

100 

4 

4 

Closing 
Quotations 
March  26th, 


^ 


80—85 
19  —  14 
8—10 
904—  924 
36  —  89 

96  —  99 
fO  —  84 
86  —  88 
86  —  88 
86  —  88 

101  — lOK 
42  —  43 

107  — 1C9 

102  —104 
101  -103 
101  —108 
101  —103 

101-  11? 

11-    l| 
4-      I 
73  —  78 

21-    2i 
75  —  80 
82  -  84 

97  —  99 
34-     4 

75  -  78 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

+  l'!T 

Nil 

+1^« 

6  13    4 

5    5  11 

—  1 

—1 

* " 

—2 

5    10 

, , 

6    7    2 

+  4 

3    8    2 

+  1 

4  10  11 

■*9 

2    6    6 

+  1 

4    0    0 

+  44 

3  15    7 

4  11    9 

4  16    2 

4  17    1 

4  17    1 

8  17    8 

5  2    2 
Nil 

6  is    5 

4  6  11 

5  0    0 

5  19    1 
4    0  10 

-i 

,  . 

-4 

5    2    7 

KAMB. 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands     . . 

Do,    84%  Deb 

Do.    8*  %  Pref 

Do.    84  %  0«n.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    84%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


DividendB 
for 


44 


Closing 

Rise 

Quotations 

+  or 

March  26tb. 

Fall 

60^—  61 

+  2 

67  -  69 

—I 

84  -  91 

,  , 

85  —  87 

,  , 

84-86 

384-  39 

+  8 

144  —146 

,  , 

96-98 

100  —102 

,  , 

89  —  91 

,  , 

76  —  78 

,  , 

i^     14 

,  , 

^-      A 

i  -   S 

-^ 

99  -101 

1004-1024 

,  , 

.  , 

4§-  ^ 

.. 

89-92 

,  , 

i  -     i 

,  , 

72  —  77 

,  , 

31—    31 

+  i 

99  -101 

88  —  90 

+  5 

at   31 

•• 

80  -  84 

— i 

Present 
Yield 

P.O. 


£  a.  d. 

3  1    6 

4  3    4 

3  16  11 

4  0  6 
4    1    5 

Nil 
4    2    2 
4    1    8 

3  18    5 

4  18  11 
4  9  9 
6  13    6 

Nil 
6  14    3 
4    9    1 
4  17    7 


6  19  8 
4  17  10 

6  17  2 

6    4  0 

4  '9  1 

Nil 

Nil 

6    7  3 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref.     . . 

Ho.    and  Pref 

00.    4  %  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    6  %  and  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Colnmi  la  Eleo.  Rly.,  Def,    . . 

Do.    Pref.  Ord 

Do.    5%  Pref 

Do.    44  %  Ist  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4|  %  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 

6 

54 

6 

6 

54 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

5 

10 

6 

6 

100 

44 

44 

100 

6 

6 

6 

8 

8t 

6 

6 

6 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

6 

6 

40 

4i 

4 

100 

4 

4 

100 

4 

4 

6 

6 

,  , 

6 

6 

6 

100 

h1? 

44 

1 

'2h\ 

6 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

,  , 

100 

5 

6 

100 

5 

6f 

%-  5A 

5    3    6 

4*1-    5^B 

5    3    6 

9-4-  95 

,  , 

4    4    3 

102  -104 

,  , 

4    6    7 

103  -105 

-4 

4  15    3 

102  —105 

•  • 

4  15    8 

lOf-  111 

,  , 

6    6    8 

98  -100 

,  , 

4  10    0 

98  -100 

, 

5    0    0 

8g-    9J 

+  4 

4    7    8 

4i-    5i 

4  15     3 

100  -103 

4    7    6 

135  -140 

+  1 

5  14    4 

121  -125 

+  3 

4    2    9 

110  —113 

,  , 

4    8    6 

100  —103 

,  , 

4    7    6 

103  —105 

,  , 

4    5    9 

102  —104  xd 

4    6    7 

6  —    6J 

+  A 

4  16    0 

m-    Bi^a 

4  16    5 

99  -102 

,  . 

4    8    8 

i-     1 

,  , 

5tV-  H^ 

,  , 

4    6    0 

101-  103 

4  17    3 

93  -  98 

,  , 

6    2    0 

100  —103 

,  , 

4  17    1 

A —    A 

,  , 

Nil 

91-94 

,  , 

5    6    6 

66  —  60 

10    0    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref.  

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    5  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    iBt  Mort.  6  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6  %  Ist  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Winnipeg  Eleo.  Rly.,  4)  %  Deb. 


1 

1 

6 

6 

1 

64 

6+ 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

$100 

7 

7+ 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

1 

24 

,  , 

100 

6 

6 

5 

6 

6 

100 

n 

44 

$100 

6+ 

,  . 

5 

6 

100 

6 

6 

$100 

10 

lOf 

$500 

6 

5 

100 

6 

6 

100 

6 

6 

6 

6 

7 

C 

6 

6 

100 

6 

6 

100 

44 

44 

i-     1 

-3\ 

1  —    V 

•• 

95  -  94 

+  14 

964-  984 

+  1 

93  —  96 

994-1014  ■ 

119  -121 

96 J-  984 

-4 

1004-1(J2| 

6|-    7i 

5—64 
974—  994 

h'i-    lA 

101  -104 

5—5^ 

98  —101 

1181-1191 

+  4 

103  —104 

991-1001 

1974-1994xd 

104  —106 

81  —  84 

93  —  95 

5;—      53 

6-     6i 

101  —104 

+  1 

103  —105  xd 

600 

4  8  0 

4  16  0 

5  1  0 

6  1  6 

6  4  2 

4  18  6 

5  15  8 
5  1 

5  17 

7  0 
7  0 

6  0 
1  18  1 

4  16  2 

5  9 
4  9 
4  8 
4  16 

4  19 

5  0 
4  14 

6  19 
6  5 
6  1 
6  11 
4  16 
4  5 


MANUFACTURING   COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  &  Wiloox 

Do.    Pref.  

B.I.  dt  Helsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Delo. 
British  Westinghouse,  Pref.    . . 

Do.     Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.     Pref 

Brush,  Ord 

Do.    7  %  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable , 

Do.     Pref , 

Do.     Deb 

Castner-Eellner 

Do.     Deb 

Crompton  &  Co 

Do.    Deb 


1 
1 

1 

1 

6 

5 

100 

100 

8 

100 

100 

1 

1 

a 

a 

100 

100 

6 
6 

100 

1 

100 

8 
100 


Nil 

9 
26 

6 
10 

6 


Ni 

4 

6 

Nil 
Nil 
Nil 
Nil 

15 
6 


Nil 

e 


7    2    2 

-  i 

4    0    0 

3  13  10 

6  17  11 

4  16    0 

^  ^ 

4    7    5 

.. 

4  13    9 

Nil 

—1 

6    9    1 

6  14    3 

,, 

Nil 

,  , 

Nil 

,, 

Nil 

^  , 

Nil 

.. 

7  10    6 

10  14    4 

+  4 

7    2  10 

4  16    3 

-  4 

4  10    0 

-1^ 

5  10    4 

4  10    7 

Nil 

7    7    1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £S  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    6  %  Peoond  Deb. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref. 
Telegraph  Construction. . 

Do.    Deb 

Willans  <&  Robinson 

Do.    Pref 

Do.    Deb 


1 

6 

1 

6 

6 

100 

44 

44 

5 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

6 

a 

Nil 

a4t 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

15 

lOf 

6 

100 

n 

n 

10 

10 

10 

6 

6 

la 

20 

10+ 

100 

4 

4 

1 

Nil 

, , 

6 

Nil 

100 

4 

4 

3f-     34 
97  —100 

li-   2I 
71  —  75 
77  —  80 

i§-   ^* 

7J-    8i 
94  —  96 

9  —    94 
87  —  92 
114-  121  xd 

104  —106 

9i—  105 

9i-  lot 
33  —  35 
994-1014 

A-      ^ 

i-   li 

61  -  64 


4 


—1 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividend. 


6  8  1 
6  9  9 
«  10    0 

Ni) 

Nil 
6    6    8 
6    6    0 


6    9 
4  11 


4  17  7 
6  15  2 
4    9    0 

Nil 

Nil 
6    5    9 


The  yields  are  oalculated  in  most  oases  upon  the  dividends  paid  for  1910. 


Bank  rats  oi  Discount  34  par  cent..  February  8th.  1912. 


Vol  70.  No.  1,792,  maech  29,  ij>i2.]      THE    ELECTRICAL    REVIEW. 


519 


EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  FEBRUARY.  1912. 


The  P'ebruary  returns  of  electrical  exports  and  imports  show  that 
the  former  rnached  a  total  of  £407,746,  or  some  £60.000  less  than 
in  the  precedingf  month,  while  the  importH  at  £222,714,  show  a 
much  smaller  decrease  in  value,  the  January  total  being  £228,215. 

The  re-exports  total  of  £18,129  for  the  month  was  rather  under 
the  average  oV)taining  in  recent  times. 

During  the  month,  machinery  exports  reached  over  £ir>(i,000  in 
value,  while  in  the  cable  and  telegraph  export  sections  the  totals 
were  £67,229  and  £56,926  respectively. 

The  importation  of  machinery  and  cables  was  practically  the  same 


in  extent  as  in  the  previous  month,  and  the  decreased  import  totAl 
for  the  month  is  traceable  to  decrea-;^.- 1  value  of  telegraphic  and 
telephonic  material  entering  this  country. 

Daring  the  month  Japan  was  our  best  customer,  with  India,  oar 
Australian  Colonies,  Argentina,  Canarla,  ico.,  also  well  represented. 
It  is  interesting  to  note  that  the  last-named  has  appeared 
among  the  importers  into  this  country  during  the  past  two 
months. 

It  will  be  noticed  that  the  German  contribution  to  the  importa 
was  rather  higher  than  in  January,  and  that  a  substantial  increase 
in  glow  lamp  imports  is  shown. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Eiogdom. 


DeBtination  of  ezporti  and  country  conBigniog] 
imports. 


6C 


O 


*  o 

-e  c 
c  < 

1  u 
"  2 


c 


a 


o 

Is. 


i'^i        E' 


c 


Ki 


«<  c 


a 


tf  C   O 

c  c  c 

C  >  ■- 

1  ci~ 


Russia,  Sweden,  Norway  and  Denmark 

Germany       ...         ...         ...         

Netherlands,  Java,  and  Dutch  Indies 
Belgium 

France  ...         

Portugal 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Bulgaria,  Roumania  and  Turkey  ... 
Channel  Isles,  Gibraltar,  Malta  and  Cypruf ... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ... 

British  West  Indies,  British  Honduras  and 

Guiana 
Mexico  and  Central  America 
Peru,  Uruguay  and  Paraguay 

1^11116        •••  ••■  •••  •••  •••  ••• 

^irHZll     •■•  •••  !••  •••  •■•  ••• 

Argentina 

Colombia,  Venezuela  and  Bolivia     ... 

Egypt,  Persia  and  N.  Africa... 
British  West  Africa   ... 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope    ...  ' 

Natal     ... 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

Azores,  Madeira  and  Portuguese  Africa     ... 

French  African  Colonies  and  Madagascar  ... 

China  and  Siam 

Japan  and  Korea 

Xndia     •••         •••         •■•         •••         ..*         ••• 

Ceylon  ... 

Straits  Settlements  and  Fed.  Malay  States... 

Hong  Kong  and  Wei  Hai  Wei  

West  Australia  

South  Australia  

Victoria 

New  South  Wales       

Queensland 

Tasmania 

New  Zealand  and  Fiji  Islands    


£ 

l,0.'i8 

1,050 

683 

.387 

2.263 

56 

209 

392 

245 

122 

247 
682 

342 

73 

89 

1,063 

1,193 

3,491 


1,700 

65 

1,810 

1,247 

1,558 
98 


£ 
393 

38 
874 
557 

42 

2,720 

107 

85 

229 
2,533 

94 
163 

131 

941 

7,296 


926 

723 

1,038 

3,058 

7,306 

21 


55 

1,152 

901 

847 

1,080 

4,720 

3,843 

4,920 

366 

307 

912 

626 

790 

144 

658 

230 

569 

1,146 

2,886 

6,883 

5,281 

10,746 

277 

2,490 

■  •• 

704 

1,856 

3,039 

9,577 

67,229 

£ 

485 

6 

102 

192 

523 

166 

176 

34 

57 

117 

30 
111, 

646 

62 

65 

136 

115 

633 

92 

159 

41 

405 

230 

785 

73 

46 


539 
204 
2.475 
176 
270 
79 


£ 

15 
350 

41 


122 

200 
58 
63 

550 
3,097 

84 

103 

1,291 

276 

679 

72 

82 

10 

2,176 

512 

496 

75 

26 


318 
1,451 
1,330 

106 
11 

216 


154 

28 

494 

243 

433 

1,873 

616 

1,110 

59 

27 

5 

115 

712 

524 

£ 
479 
538 

18 
334 


19 

196 

10 


80 


195 
25 
90 

269 


159 


115 


34 


156 

208 
108 


28 
33 
33 


£ 
84 
42 
21 
68 
40 
103 
219 
38 

126 

108 
3,504 


121 
111 
999 


8 

42 

249 

391 

35 

72 


2,892 

981 

640 

10 

14 

380 
380 
88 
136 
272 

406 


£ 
4,070 
1.390 
1,290 
1,309 
6,422 

176 
],.320 
2,532 

536 
1,153 

747 
11.231 

755 

304 

404 

2,398 


£ 
843 

100 

1.474 

242 

181 


23 


2,193 


166 


3,543  '1.278 
4,718  10,328 
1,758  I        5 


2,065 

638 

3,471 

905 

4,498 

32 

601 

13 

3,028 

18.666 

14,434 

.320 

2,015 

617 

726 
1,019 
3,802 
9,742 
4,074 


£ 

760 

185 

37 

4 

6 

80 

5 

174 

6 


123 

15 

32 

169 

1,649 

115 

3,993 


29 
10 


29 


10 


62 

29 


£ 
7,635 

50 

1,401 

286 

54 

8 

155 

33 


Total,  £ 
Registered  Imports  into  the  United  Kingdom  of  Electrical 


10,159 


32 

91 

41 

18 

... 

1,003 

215 

156 

2,606 

402 

•  •  • 

3 

■  *  > 

21 

18 

... 

46 

30 

4.749 

3,2.o8 

1,995 

1,125 

36 

3 

94 

5 

75 

19 

u 

30 

113 

7 
151 
419 
212  i2,649 
112 


£ 
9.550 
222 
173 

17,578 


,097 
,183 
453 
806 


422 

212  I  1,233 
1,174  I  921 
4,450  i   41 


260 


214 


27,836|l6,318 


129 
45 


16 

211 

646 
93 


1,521 


133 
55 
394 
249 
26 
79 
18 


i 

290 

294 

100 

69 

36 


266 
1,053 

12 

21 

30 

123 

1,461 

1,522 


1,691 
138 

1,062 

153 

2 

120 

213 


I   85 
Il2,343 

j   178 

I   56 
'   721 


779 

283 

869 

160 

7.913 

50 

1,094 

870 

486 

... 

4i2 

2,261 

£ 

25,352 
3,821 
3,389 
5,755 

27,370 
799 
3,229 
8,4.55 
1,663 
2,540 

2,191 
24,637 

2,071 
6o."> 
1.062 
7,316 
9,571 
31.689 
2,039 

7,046 

1.771 

11.852 

7,161 

17,712 

536 

2,204 

47 

6.168 
49.653 
32,429 
2,2.=>5 
4,068 
2,711 

3,688 

4.880 

25.373 

31,722 

-12.17.; 

824 

19.S66 


126,881 

Goods  from  all  Countries. 


26,41956,926    407,746 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland  

Belgium  

France   ... 

Switzerland      

Italy       

Austria-Hungary         

United  States...  

Canada  ...         


563 
2,651 

481 

132 

1.516 


2,509 
102 


35 

42 

2,707 

2,176 

10 

2 

1,007 

26 

■  •• 

983 

1,156 

412 

783 

50 


486 
50 


83 

30,160 

3.270 

10 

846 

40 

899 
2,578 


6,587 

513 

70 

2,232 


100 

4,146 

136 


1,867 

165 
875 
117 


461 


2,42!t 

75 

4 


3,531 

55,385 

133 

761 

192 

1,461 

1.426 

75 

6,885  Il0,04t> 


1,000 


450 
1,040 

367 
2,154 


171 


8,051 

58 

417 

3,051 

29 

330 
369 


Total,  £      7,954      6,160  |3,765    37,886    13,783    3,485    69,849  1 13,556    4,182  1 12,306        49,484 
Additional  imports  :  Spain,  carbons,  .£305. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom.) 


1    7,19.% 

14,328 

1   30,669 

141.36X 

... 

3,990 

6,4  57 

9.76  L 

9(8 

12.373 

-.  • 

4.319 

3.237 

5.07.-. 

410 

2.  .59  7 

608 

28,310 

... 

28S 

49,484 

222,409 

Various  countries,  mainly  as  above 


7,889 


669 


8,473        304 


4,879 


308 


607 


Total  Expobts  :  £407,746. 


Total  Re-Exports  :  £18,129. 


Total  Imposts  :  £222,714. 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtlests  consisting  of  similar 
materials  to  those  appearing  in  adjacent  colamns.  Imports  are  credited  to  the  country  whence  consigned,  whici:  is  not  neceesarily 
the  country  of  origin. 
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REVIEWS. 


Ehctric  TrucHon  for  Eailirai/  Trains.     By  E.  P.  BURCH. 
1911.     London:  Hill  Publishing  Co.     Price2ls.net. 

From  the  designation  of  this  volume,  one  would  expect  a 
treatise  covering  complete  engineering  details  of  the  electri- 
fication of  railway  trains.  The  purchaser  will,  however,  in 
this  respect  lind  himself  disappointed,  for,  on  perusal  of  the 
volume,  he  will  find  little  reference  to  purely  engineering 
questions  ;  but  as  he  progresses  his  disappointment  will  give 
way  to  pleasure  at  the  mass  of  information  collected  together 
and  put  into  a  concise  form  on  the  operation  and  financial 
sides  of  electrical  traction  as  applied  to  railway  trains.  A 
better  title  for  the  volume  would  perhaps  have  been  "  Capital 
and  Operating  Costs  of  Electric  Railway  Trains." 

The  early  history  of  the  application  of  electric  power  to 
propulsion  is  gone  into  in  detail  in  Chapter  I,  but  exceptioii 
must  be  taken  to  the  following  paragraph  under  the  heading 
of  "Discarded  Ideas  in  Electric  Traction": — (1)  Long- 
distance transmission  of  direct-current  power  ;  (2)  Control 
of  motor  speeds  by  weakening  the  field. 

With  regard  to  (1)  it  should  be  stated  that  the  "  Thury  " 
system  has  not  received  the  consideration  it  deserves  ;  now, 
however,  a  progressive  concern  in  this  coimtry  controls  the 
system,  and  is  installing  it  on  an  extensive  railway  system 
abroad.  The  direct-current  high-voltage  system  is  making 
enormous  headway,  and  at  the  time  of  writing  it  is  announced 
that  the  Westinghouse  Co.  will  electrify  150  miles  of  rail- 
way with  direct  current  at  1,500  volts  for  the  Piedmont 
Traction  Co. 

With  regard  ito  (2),  the  shunting  of  the  fields  for  high- 
speed operation,  both  on  the  series  and  parallel  positions,  is 
again  coming  to  the  fore  ;  in  interpole  motors  no  trouble  is 
experienced  from  bad  commutation.  Messrs.  Siemens  give 
with  one  of  their  railway  motors  an  extra  imnning 
position  on  the  series  connections  with  the  field  weakened 
50  per  cent.,  and  two  extra  running  positions  on  parallel 
connections,  viz.,  33  per  cent,  and  50  per  cent,  weakened 
field. 

American  steam  locomotives  are  described  and  discussed 
in  Chapter  IL  There  is  little  doubt  that  "  nosing,"  caused 
by  the  large  outside  cylinders  of  these  monsters,  is  very 
detrimental  to  the  track,  causing  loosening  of  spikes  and 
consequent  spreading  of  rails.  It  is  notable,  however,  that 
the  original  New  York  Central  and  other  electric  loco- 
motives have  not  been  altogether  free  from  this  defect. 

Firebrick  arches,  which  are  quite  common  on  English 
locomotives,  seem  to  be  the  exception  in  American.  The 
2-8-2  Illinois  "  Mikado "  monsters  just  built  are  without 
arches. 

Chapter  III  describes  in  a  very  clear  way  the  gains  which 
take  place  when  electric  traction  is  substituted  for  steam 
haulage.  These  gains  are  not  theoretical,  but  actual,  and 
are  borne  out  by  figures  supplied  by  officers  of  existing 
electrified  lines.  There  is  no  doubt  that  the  steam  loco- 
motive has  reached  its  limit,  and  with  the  heavier  trains 
and  higher  speeds  called  for  by  present-day  practice,  only  one 
conclusion  can  be  come  to — viz.,  that  electric  haulage  will 
supersede  steam. 

Under  the  heading  "  Trunk  Lines  in  Freight  Service," 
we  are  told  that  expenses  per  train-mile  amount  to  from  50 
to  60  cents,  exclusive  of  fixed  charges,  office  and  general 
expenses,  so  that  on  a  100-mile  division  with  10  trains  per 
day,  the  yearly  train-miles  are  3,050,000,  and  expenses 
^l",825.000.  These  figures  should  read  365,000  train- 
miles,  and  expenses  $182,500.  The  saving  on  the  electric 
locomotive,  owing  to  the  power  being  transmitted  to  the 
axles  with  minimum  friction,  is,  in  the  case  of  the  locomotive, 
probably  more  apparent  than  real.  Take,  for  instance,  the 
Oerlikon  Bernese  Alps  locomotive  ;  the  armature  shaft  is 
geared  to  the  jack  shaft,  the  jack  shaft  driving  on  to  the 
leading  and  trailing  wheels.  Again,  the  weight  of  the  rods 
IS  neutralised  by  counter-balances,  as  in  the  steam  loco- 
motive, so  that  the  electric  locomotive  of  this  type  cannot  be 
said  to  be  very  much  better  as  regards  track  pounding  than 
its  rival. ,  It  will,  no  doubt,  cores  as  a  shock  to  many  who 
regard  electricity  as  only  in  its  infancy  to  read  that  on  the 
Xew  Yoik,  New  Haven  and  Hartford  Railroad  the  average 


mileage  per  detention  is  some  two  or  three  times  better  than 
with  steam  locomotives,  while  on  the  Manhattan  Elevated 
the  delays  to  traffic  are  40  per  cent,  less  with  electric  power 
than  when  steam  power  was  used.  The  New  York  Central 
records  for  1909  give  an  average  detention  of  12  seconds 
per  train,  a  record  unrivalled  in  the  history  of  railways. 

The  systems  available  for  electric  traction  are  briefly 
discussed  in  Chapter  IV.  It  should  be  noted,  however,  that 
26-cycle  rotary  converters  are  now  designed  with  1,200 
volts  across  their  commutators,  so  that  it  is  no  longer  neces- 
sary to  use  two  converters  in  series.  Moreover,  railway 
motors  are  designed  for  2,000  volts  across  their  com- 
mutators, and  tests  on  the  manufacturers'  private  lines 
indicate  that  no  trouble  should  be  experienced  from  this 
voltage,  either  to  the  motors  or  equipment.  As  is  pointed 
out,  the  best  system  is  that  which  is  adapted  to  the  electri- 
fication of  an  entire  railway.  This  question  of  the  system 
to  be  adopted  is  one  of  vital  importance,  and  therefore  the 
question  must  be  thoroughly  investigated  by  unbiased  and 
level-headed  men.  The  time  is  drawing  nearer  and  nearer 
when  electrification  will  have  to  be  seriously  considered  by 
all  main  roads,  and  as  through  running  is  most  essential, 
it  is  of  paramount  importance  that  the  system  adopted 
shall  be  universally  applicable  to  all  the  railways  in 
the  country.  The  battle  of  the  gauges  must  not  be 
forgotten. 

Chapter  5  deals  with  the  selection  of  motors  for  railway 
service.  The  advantages  and  disadvantages  of  direct- 
current  series- wound,  three-phase,  and  single- phase  motors 
are  discussed.  It  is  worth  while  repeating  the  words  of  Dr. 
Steinmetz  in  1908  in  the  discussion  on  the  electrifica- 
tion of  the  New  York,  New  Haven  Road,  viz  : — "  This,  I 
believe,  establishes  the  single-phase  alternating-current 
motor  as  one  of  the  pieces  of  apparatus  by  which  the  future 
electrification  of  our  country's  railway  system  will  be  accom- 
plished." 

In  discussing  forced  draught  for  the  cooling  of  motors, 
we  are  told  that  the  rating  is  increased  by  not  more  than 
1 0  per  cent,  during  the  first  hour's  run  ;  yet  the  Pennsyl- 
vania Railroad  motors  have  a  one-hour  rating  of  215  h.p., 
but  this  is  raised  by  means  of  forced  draught  to  about 
250  H.P.,  which  is  an  increase  of  16  per  cent.  Surely  there 
is  something  wrong  in  the  figures  given  for  the  New  Haven 
freight  locomotive  motors,  where  the  continuous  to  the  one- 
hour  rating  is  given  as  89  per  cent.  In  speaking  of  motor 
suspensions,  it  is  stated  that  "  Nose  suspension  is  the  simplest 
and  it  has  superseded  all  others,"  which  lappears  to  contra- 
dict the  statement  that  "  Nose  suspension  is  an  unsatisfac- 
tory plan."  In  classifying  speed-torque  characteristics  of 
motors,  the  following  sentence  occurs  :  "  Torque  of  direct- 
current  motors  is  proportional  to  the  number  of  lines  of 
force  threading  the  armature  ,  the  number  of  turns  or  con- 
ductors on  the  armature  ;  the  current  in  the  armature.  It 
is  independent  of  the  motor  voltage.  The  lever  arm  extends 
through  the  crank,  gear  and  drivers."  The  last  sentence 
appears  to  be  somewhat  misplaced,  as  it  has  nothing 
whatever  to  do  with  the  speed-torque  characteristics  of  the 
motor. 

Chapter  VI  confines  itself  to  motor-car  trains  :  descrip- 
tions of  practically  all  trains  operating  on  this  system  are 
reviewed,  and  tables  giving  the  cost  per  car-mile,  weight  of 
trains,  &c.,  are  profusely  provided.  The  characteristics  of  elec- 
tric locomotives  are  ably  discussed  in  Chapter  VII.  Electric 
locomotives  are  stated  to  be  simply  energy  collecting 
machines  ;  a  better  name  would  have  been  energy-converting 
machines,  as  opposed  to  the  steam  loco,  being  an  energy- 
generating  machine.  l\Ir.  J.  J.  Hill's  words  regarding  steam 
locomotives  before  the  Kansas  City  Commercial  Club  are 
worth  repeating  : — *'  The  men  in  charge  of  the  railways  of 
this  country  have  struggled  for  15  years  with  the  greatest 
])roblem  of  our  times — how  to  move  a  load  whose  weight 
increases  10  per  cent,  a  year  with  a  steam  locomotive  whose 
power  increases  but  2-i  per  cent,  a  year.  The  limit  of 
safe,  speedy  and  reasonable  service  with  existing  facilities 
has  been  reached."  In  the  table  comparing  the  weight 
of  motive  power  with  the  weight  of  the  train  for  steam 
and  electric  trains,  the  weight  of  the  motive  power  for 
a  New  York  Central  eight-coach  motor  train  is  given 
as  68*7  per  cent.  Taking  the  train  as  previously 
given,  made  up  of  five  motor  and  three  coach  ^fi,  the  motor 
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coach  weighing  53  tons  and  the  ordinary  coach  41  tons, 
the  vveiglit  of  motive  power  to  total  weight  is  ahout  ]6'5  per 
cent.,  which  compares  favoiiraltly  with  the  figures  of  24*5 
and  l'J'5  ])er  cent,  for  aix  and  eight-couch  trains  liauled  by 
locomotives.  One  can  quite  Ixilieve  that  the  energy 
.stored  up  in  the  rotating  firinaturfs  of  some  of  the  loco- 
motives requires  more  powerful  l^rakes,  larger  brake  shoes 
and  tires  ;  take,  for  instance,  the  Pennsylvania  locomotive. 
The  armatures  are  50  in.  in  diameter,  and  at  flO  .v.i'.ri.,  the 
armature  runs  at  280  R.i'.M.,  and  weighs  nearly  11,000  Ih. 
Jf  the  locomotive  makes  frequent  stops,  would  not  some  form 
of  friction  dutch  V)e  worth  considering,  more  especially  in 
the  case  of  single-phase  motors,  since,  in  all  probability,  the 
armature  would  not  come  to  rest  il  the  stop  were  short, 
and,  consequently,  the  transformer  action,  which  is  a  maxi- 
mum at  starting,  would  be  partially  eliminated  f  A  des- 
cription of  practically  all  direct-current  locomotives  is  given 
in  Chapter  VIII.  The  table  giving  the  modifications  in 
the  New  York  Central  locomotive  design  refers  to  these  as 
being  either  of  the  2-6-2  or  the  4-6-4  class.  The  lithograph, 
however,  shows  them  to  be  of  the  2-8-2  and  4-8-4  class. 

Chapter  IX  describes  all  the  three-phase  locomotives 
which  have  been  built.  These  are  practically  all  Swiss  or 
Italian.  The  only  road  using  three-phase  motors  in  the 
United  States  of  America  is  the  Great  Northern,  for  the 
Cascade  Tunnel.  In  the  description  of  the  Simplon  Tunnel 
locos,  it  is  stated  that  the  absolute  torque  is  raised  by 
regulating  the  voltage  impressed  on  the  rotor.  This  should 
read  "  on  the  stator." 

Chapter  X  covers  a  description  of  all  single-phase  loco- 
motives in  operation,  a  large  portion  of  the  chapter  dealing 
with  the  New  Haven  Road.  The  reference  to  the  hthograph 
of  the  Oranienburg  1906  locomotive  gives  fig.  196  ;  it 
should  be  156. 

The  power  required  for  trains  is  discussed  in  an  ele- 
mentary way  in  Chapter  XI.  The  expression  for  a  1,000-ton 
train  at  the  summit  of  a  4,000-ft.  grade  running  down  in 
two  hours  neglecting  fiiction  is  given  as  8  x  10^/550/7,200. 
This  should  be  8  x  10^/550  x  7,200  =  2,000  u.P. 
Armstrong's  formula  for  the  tractive  resistance  is  given 
as — 

jVO      .     ....       .    /•002a) 
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Surely  the  first  term  should  be  50/'v/T,  and  some  limit 
must  be  given  to  the  term.  The  tables  giving  the  average 
input  with  varying  stops  per  mile  are  incomplete,  as  nothing 
is  given  regarding  the  schedule  speed,  maximum  speed, 
length  of  stop,  &c.  In  the  example  under  the  heading 
"  Regeneration  of  Energy,"  a  1,200-ton  train  is  specified, 
but  only  a  1,000-ton  train  is  figured  on.  It  is  stated  that 
the  Swiss  Federal  Railway  Commission  agreed  on  the  basis 
of  a  tractive  resistance  in  express  service  of  11  to  12*4  lb. 
per  ,2,000  tons.     This  should  read  2,000  lb. 

Chapter  XII  treats  of  transmission  and  contact  lines,  but 
only  in  a  very  meagre  way.  This  important  section 
deserves  more  than  the  space  allocated  to  it.  Modification 
is  necessary  to  the  statement  that  Lord  Kelvin's  law  governs 
transmissions  ;  in  many  cases  the  governing  factor  is  the 
voltage  drop,  or,  in  other  words,  the  PR  losses  are  well 
within  the  limit  imposed  by  the  law,  or  vice  versa.  In 
view  of  what  is  stated  regarding  the  third  rail  and  snow  in 
mountain  districts,  it  is  noteworthy  to  remark  that  during 
the  heavy  winter  of  1909-1910,  the  Spokane  and  Inland 
Empire  11,000- volt  line  was  the  only  one  in  the  district 
which  maintained  its  normal  schedule. 

Chapter  XIII  is  devoted  to  power  plants  for  railway  train 
service,  and  deals  with  the  subject  only  in  a  general  way. 
Under  the  heading  of  load  factor  for  railway  loads,  the 
power  factor  is  spoken  of  in  error.  The  statement  that  it  is 
obviously  cheaper  to  trane^mit  the  energy  from  coal  by  wires 
than  to  transport  tjae  coal  itself  on  freight  cars  needs 
considerable  qualification  ;  in  fact,  generally  speaking,  the 
reverse  is  the  case.  The  cases  cited  are  concerned  with  peat 
and  lignite  fuels  of  comparatively  low  calorific  value,  which 
is  a  problem  of  a  different  aspect  entirely. 

The  power  house  operating  costs  for  the  Twin  City  Rapid 
Transit  Co,  are  given  in  one  table  at  "66  cent,  and  on  the 
opposite  page  at  "62  cent,  a  difference  of  some  6^  per 
cent. 


Chapter  XIV  details  Frccedure  in  Kaiircad  £lectrilicatioD, 
and  covers  such  points  as  esiential  considerations,  cost  of 
electrification,  (tc,  while  the  volume  concludes  with  a 
chapter  on  work  done  in  railroad  electrification. 

The  volume  is  of  American  origin,  and  consequently 
deals  chiefly  with  American  conditions.  These  conditions 
differ,  in  some  cases,  considerably  from  those  existing  ui 
this  country  ;  but,  at  the  same  time,  a  careful  perusal  of  the 
volume  will  be  of  great  interest  to  the  English  engineer  in 
showing  the  enormous  amount  of  work  that  has  been  done 
on  the  other  side  of  the  Atlantic,  and  in  indicating  the 
energetic  way  in  which  the  various  problems  have  been 
attacked  and  pushed  to  nucf-essful  «-onclusions.  The  book 
being  American,  the  new  spelhng  is  only  to  be  e.\fjfected.  it 
is  curious  to  note,  however,  that  what  little  is  gained  in 
space  by  this  spelling  is  lost  several  times;  over  by  the 
reiteration  and  want  of  conciseness  in  explanation.  The 
volume  abounds  in  minor  errors,  which  shows  great  care- 
lessness in  the  reading  of  the  proofs.  The  following  are  a 
few  instances  : — Atkinson  for  Acheeon  ;  Manhatten  for 
Manhattan  ;  Odgen  for  Ogden  ;  derceased  for  decreased  : 
subrban  for  suburban  ;  techical  for  technical  :  singe  for 
single  ;  wheels  for  wheels.  The  name  of  Mr.  Aspiiiall,  cf 
the  L.  and  Y.  Railway,  is  .spelt  throughout  the  book  as 
Aspinwall,  while  Mr.  Slichter's  name  is  spelt  Slicter.  Some 
of  the  wording  is  very  lax  ;  for  example  :  "  The  speed  of 
rotation  depends  upon  the  frequency  of  the  cycles  of  the 
generator,  which  is  practically  constant.  When  the  motor 
is  rotating  at  maximum  speed  it  is  at  synchronous  speed." 
In  spite  of  the  blemishes  mentioned,  the  volume  is  certainly 
one  that  should  be  in  the  hands  of  all  who  are  interested 
in  electric  traction,  more  especially  of  those  whose  duty  it  is 
to  advise  their  boards  on  the  commercial  and  financial  side 
of  the  problem.  The  book  is  well  printed  in  good  clear  type, 
and  is  provided  with  an  excellent  index.  It  contains  some 
600  pages,  and  is  very  heavy,  making  it  very  tiring  to 
hold  in  a  convenient  position  for  reading. — S.  W. 


Electric  Smelting-   of  Tiu. — The  experiments    on    a 

larg^e  scale  in  the  electric  smeltiDgr  of  tin  carried  out  in  Cornwall 
during  the  past  summer  by  Mr.  J.  Harden,  for  the  Grondal  Kjelliu 
Co.,  Ltd.,  of  London,  are  the  complement  of  the  researches  of  Mr. 
J.  F.  Maclaren,  initiated  in  London  in  1909,  and  later  of  Dr. 
Walmsley,  at  the  Northampton  Institute.  Although  they  used  inade- 
quate and  extemporifed  appliances,  the  results  of  the  experiments 
of  these  two  gentlemen  sufficiently  attested  the  technical  and 
economic  feasibility  of  electric  smelting,  which  has  since  been 
abundantly  confirmed  by  Mr.  Harden's  more  extended  operations. 
The  novel  lines  of  the  blast  furnace  used  have  not  been  divulged  ; 
the  only  detail  which  has  transpired  is  that  it  is  fitted  with  three 
carbon  electrodes,  203  X  203  mm.  and  I'o  m.  in  length,  with  corres- 
ponding holders  and  regulating  arrangements.  The  results 
of  the  process  are  briefly  as  follows : — The  yield  of  pure  tin 
is  with  the  electric  furnace  continuous  from  the  beginning  ;  no 
skilled  labour  is  required,  as  with  the  ordinary  process  ;  the  creation 
of  "  hard  slag  "  is  avoided,  and  the  output  is  greater — up  to  as  much, 
in  some  cases,  as  99'75  per  cent.  Experiments  begun  on  a  small 
scale,  and  gradually  enlarged,  showed  that  with  a  purity  standard 
of  96  per  cent,  of  tin  the  weekly  average  consumption  of  energy 
was  about  2,200  KW.-hours,  and  in  single  instances  only  1,700 
KW.-hours.  per  ton  of  tin,  which  might  even  be  lessened,  by 
special  arrangements,  to  1,400  KW.-hours.  T^e  current  used  was 
three-phase  50  cycles  at  6rjO-670  volts,  stepped  down  to  30,  40, 
50  and  60  volts.— JT.r.Z 

Electrical    method     ot     CultiYation.  —  A    British 

immigrant  to  Canada  who  is  taking  up  a  farm  at  Chatham,  Ont.. 
proposes  to  use  electricity  for  the  cultivation  of  his  produce.  The 
electrical  sjstem  which  he  is  going  to  put  into  operation  is  already 
producing  splendid  returns,  he  says,  in  the  South  of  England  and 
in  France.  Briefly,  it  is  to  heat  the  soil  by  means  of  underground 
wires.  These,  carrying  electricity  and  generating  heat,  are  laid 
at  5  ft.  apart  and  1  ft.  underground.  25  miles  of  wire  being 
required  for  20  acres  of  ground.  The  heat  thus  difl'nsed  is  care- 
fully regulated,  and  its  effect  is  to  force  an  astonishing  growth  of 
vegetables  and  fruit.  It  is  far  more  eflfective  for  forcing,  he 
declares,  than  the  glass-houfe  system,  and  invariably  enables 
garden  produce  to  be  ready  for  the  market  from  one  to  three 
weeks  earlier  than  by  any  other  means,  ensuring  gocd  prices.  The 
cost  of  the  electric  power»is  small,  and  in  Ontario,  in  the  regions 
covered  by  the  service  of  the  Hydro-Electrio  ("ommission.  it  is,  no 
doubt,  smaller  than  in  most  places. —  Glangviv  Daily  Herald. 

Danven  Electric  Liglitiiisr. — The  L.G.B.  has  sanctioned 

the  application  of  the  Corporation  to  borrow  money  for  electrical 
extensions.  The  application  was  for  £7,600,  but  the  lean  sanctioned 
is  only  £6,600. 
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PROCEEDINGS    OP    INSTITUTIONS. 


Tariflfs  for  Electrical  Energy. 

By  W.  W.  Lackis,  M.I.E.E. 

(Abstract  of  paper  read  before  the  Institution  of  ELECTRICAL 

Engineers,  at  Edinhtrgh,  Februarxj  Vith  :  Manchester,   Februari/ 

'27th  ;  and  London,  March  7th,  1912.) 

The  accounts  of  electrical  undertakings  are  frequently  adversely 
criticised  by  non-technical  financial  journals  which  do  not  acknow- 
ledgre  the  principles  underlying  the  maximum-demand  system  of 
charg-ing.  For  this  reason  I  here  put  forward  the  accounts  of 
two  consumers,  A  and  B,  under  three  differing  sets  of  conditions, 
viz.  :— 

1.  With  an  equal  number  of  units  used  by  each. 

2.  With  an  equal  annual  bill  paid  by  each. 

3.  With  an  equal  maximum  demand  made  by  each. 

A  takes  a  supply  for  200  hours  per  annum,  and  B  takes  a 
supply  for  2,000  hours  per  annum,  the  rate  of  charge  being  730 
hours'  use  of  the  maximum-demand  quantity  at  3id.  per  unit,  and 
all  energy  in  excess  of  this  at  |d.  per  unit. 

It  is  clear  from  the  figures  here  given  that  to  charge  A  and  B 
the  same  average  rate  would  be  unfair.  It  is  diflBcult  to  persuade 
the  consumer  who  takes  energy  for  less  than  one  hour  per  day  and 
who  pays  3id.  per  unit,  that  he  is  not  being  overcharged.     He 


— 

Units. 

Plant 
required. 

Capital 
cost. 

Amount  of 
account. 

Average 
price. 

Interest,  sinking 
fund,  and  depre- 
ciation, at 
8  per  cent. 

I.  Equal  Units. 

A 
B 

1,460 
],4()0 

H.P.                  £ 

10          400 
1             40 

£     a.    d. 
21      5   10 

10  16     8 

a. 

1-78 

£      B.    A. 

32     0     0 

3     6     0 

Minimum  loss  on  A £10  14     2 

Gain  on  B        7  10     0 

II.  Equal  Bills. 

A 
B 

686 
1,194 

10 
1 

400 

40 

10     0     0 
10     0     0 

2-01 

32     0     0 
3     6     0 

Loss  on  A         £22     0     0 

Gain  on  B        6  14     0 

III.  Equal  Maximum  Demands 

A 
B 

1,500 
15,000 

10          400 
10          400 

21  17     6 
109  12     3 

3i 
1-75 

32     0     0 
32     0     0 

Loss  on  A         £10     2     6 

Gain  on  B        77  12     3 

knows  that  the  average  rate  received  by  the  supply  authority  is, 
say,  lid.  per  unit,  and  he  imagines  that  he  is  taxed  to  contribute 
to  this  result.  This,  of  course,  is  a  fallacy.  Were  it  not  for  the 
consumer  -vho  gets  his  power  units  at  17d.  per  unit,  the  charge 
would  need  to  be  increased  from  3id.  to  a  much  higher  figure. 
The  cost  per  unit  of  supplying  electrical  energy  depends — 

1.  Upon  the  maximum  rate  at  which  the  supply  is  demanded. 

2.  Upon  ^he  number  of  Board  of  Trade  units  taken. 

3.  Upon  the  time  of  day  at  which  the  demand  is  made. 

4.  Upon  whether  the  supply  is  taken  regularly  over  the  year,  or 
in  the  winter  months  only,  for  a  few  hours  a  day,  and 

5.  On  the  number  of  consumers  being  supplied. 

The  city  about  which  I  know  most  has  many  huge  tenement 
blocks  of  offices  with  load  factors  of  5  or  6  per  cent.,  but  there  are 
also  other  offices  having  large  basements  with  a  load  factor  of  over 
20  per  cent.  The  probability  is  that  the  only  extra  capital  expen- 
diture entailed  in  supplying  consumers  who  take  a  supply  for  less 
than  one  hour  per  day  is  expenditure  on  plant.  The  consumer  who 
uses  the  supply  for  only  200  hours  per  annum  should  not  be  charged 
the  same  rate  of  depreciation  as  those  who  use  it  for  a  longer  time. 
Electric  lighting  undertakings  have  suffered  in  the  past  not  so  much 
from,  plant  being  depreciated  as  from  plant  becoming  antiquated. 
Interest  and  sinking  fund  must  be  charged  on  the  basis  of  the 
maximum  demand. 

If,  therefore,  those  1-hour  consumers  are  debited  with  only  half 
the  capital  expenditure  per  kw.  (i.e.,  on  plffat  only),  and  have  a 
reduced  rate  of  depreciation  allocated  against  them,  they  will  not 
present  such  a  deplorable  balance-sheet. 

The  tabulation  annexed  to  this  paper  shows  the  necessity  for  the 
maximum-demand  system  of  charging  in  large  cities,  and  it  further 
shows  where  a  reduction  may  be  made  with  any  surplus.  There  is 
no  necessity  for  supplying  electrical  energy  for  less  than  3d.  per 
unit  for  lighting  in  a  town  or  district  where  the  price  of  gas  is  2s. 
per  1,000  cb.  ft.  or  more,  even  though  such  lighting  is  used  only 
between  7  p.m.  and  5  a.m. 

Few  persons  who  have  looked  closely  into  the  subject  will  say 
that  the  maximum-demand  system  of  charging  is  unsound.  Several 
prominent  engineers  have  stated  that  it  does  not  take  into  account 
the  actual  time  of  day  when  the  maximum  demand  is  made.  This 
is  not  accurate.  The  amount  of  plant  to  be  installed  to  supply  any 
given  total  number  of  consumers  connected  ia  decreased  in  propor- 
tion to  the  extent  to  which  the  maximum  demands  of  these  con- 
Bumf  rs  do  not  occur  at  the  same  '  ime  ;  and  this  means  that  the 
standing   charges,   represented    by   interest  and  depreciation,  are 


reduced  ;  so  that  the  maximum-demand  system  takes  cognisance 
of  the  time  when  the  maximum  demands  occur  by  reducing  the 
charges  to  all  the  consumers.  The  system  is  equitable  and  fair 
because  of  this  very  fact.  Any  flat  rate,  or  even  an  approach  to  a 
flat  rate,  must  have  as  its  basis  the  maximum-demand  system  of 
charging  if  it  is  to  be  equitable.  For  instance,  against  a  rate  of 
3id.  per  tmit  for  lighting,  a  charge  of  lid.  per  unit  for  power  is 
fair,  because  the  power  supply  will  be  used  for  at  least  three  times 
as  many  hours  per  day  or  per  annum  as  the  lighting  supply 
is  used. 

In  the  table  on  p.  523  an  analysis  is  given  of  over  20,000  con- 
sumers' accounts.  In  this  an  extreme  view  has  been  taken,  i.e.,  all 
charges  except  coal  and  carting  (for  the  removal  of  ashes)  have 
been  divided  among  the  consumers  in  proportion  to  their  maximum 
demand,  and  coal  and  carting  have  been  taken  as  just  under  one- 
fifth  of  a  penny  per  unit.  This  was  the  average  cost  for  1910  in 
Glasgow. 

This  analysis  shows  that  it  is  necessary  to  get  a  revenue  of  £9 
per  KW.  of  maximum  demand,  including  coal  and  carting.  This  is 
made  up  of  £7  17s.  per  kw.  of  standing  charges,  and  0'191d.  per 
unit  for  coal  and  carting,  the  average  cost  for  coal  and  for  carting 
being  £1  38.  per  kw,  A  figure  to  be  noted  is  that  the  plant 
required  is  stated  at  27  475  kw.,  whereas  the  maximum  load  on  the 
station  was  23,524  KW.,  or  16  per  cent,  less  kw.  than  the  summation 
of  the  individual  maximum  demands  of  the  consumers.  The 
difference  between  these  two  figures  is  of  course  accounted  for  by 
the  diversity  factor  amongst  the  maximum  demands  of  the  con- 
sumers. Theatres,  halls,  and  schools  are  seldom  lit  between  the 
hours  of  3.30  and  6  p.m.,  and  the  maximum  demand  in  residential 
districts  is  an  hour  later  than  the  industrial  or  business  maximum 
demand.  The  opposite  extreme  to  that  given  in  the  table  annexed 
is  to  make  the  running  cost  |d.  per  unit,  and  this  would  enable  the 
standing  charges  to  be  reduced  to  £4  10s.  per  kw.  In  all  business 
premises  maximum-demand  indicators  are  erected  except  where  it 
is  known  that  the  supply  will  not  be  used  for  anything  like  2  hours 
per  day.  In  theatres  and  large  works  recording  ammeters  are  used 
to  get  a  fair  maximum  demand,  but  in  domestic  premises  the 
maximum-demand  quantity  has  been  arrived  at  by  a  maximum- 
demand  indicator  or  recording  ammeter  connected  in  the  feeder  or 
main  supplying  a  hundred  or  more  tenement  consumers  at  one  time. 
The  maximum  demand  against  domestic  consumers  given  in  the 
analysis,  therefore,  already  allows  for  a  diversity  factor.  It  is  also 
agreed  that  if  the  consumers  who  take  their  supply  for  one  hour 
and  under  were  not  connected,  some  of  the  standing  charges,  at 
present  allocated  against  them,  would  have  to  be  made  up  by  the 
other  consumers.  The  analvsis  shows  that  any  of  the  following 
rates  would  give  the  same  financial  result : — 


Per  kw.  per  annum. 

£7  17  0 

7     8  0 

6     0  0 

4  10  0 

3     0  0 


Per  unit, 
0-191d. 
0-250d. 
0-500d. 
0-750d 
1-OOOd. 


Increasing  the  running  charges  from  019d.  to  I'Od.  per  unit  is 
out  of  the  question,  as  our  total  generation,  distribution,  and 
management  charges  were  under  0'5d.  per  unit.  It  is  of  interest  to 
note  that  the  actual  cost  of  the  additional  units  shown  as  an  in- 
crease over  each  previous  year  during  the  past  10  years  is  just  under 
Id.  per  unit. 

As  I  believe  the  supply  of  electrical  energy  to  domestic  consumers 
is  of  vital  importance  in  all  large  cities  which  are  at  present  faced 
with  the  smoke  problem,  and  are  striving  to  bring  about  a  purer 
atmosphere,  I  should  like  to  draw  attention  to  what  has  been  done 
in  Glasgow  to  encourage  the  use  of  electricity  by  domestic  consumers 
for  purposes  other  than  lighting. 

The  rates  of  charge  for  lighting  purposes  in  Glasgow  up  till  1901 
for  business  premises  and  for  domestic  consumers  were  6d.  per  unit 
for  the  first  365  hours'  use  of  the  maximum  demand,  and  Id.  per 
unit  for  all  further  quantities.  At  that  date  an  analysis  of  the 
accounts  of  all  our  consumers  showed  that  the  only  class  which 
used  the  supply  for  the  same  length  of  time  throughout  the  year 
were  the  domestic  consumers,  it  being  found  that  they  used  their 
supply  for  fully  two  hours  per  day  or  730  hours  per  annum.  It 
therefore  became  a  simple  matter  to  convert  the  charge  of  6d.  per 
unit  for  the  first  365  hours'  use,  and  Id.  thereafter,  into  a  flat  rate 
of  3  id.  per  unit.  This  was  done.  The  domestic  flat  rate  has  since 
been  lowered  to  3d.  per  unit  for  lighting. 

The  return  of  the  accounts  now  given  on  the  annexed  table 
shows  that  the  domestic  consumers  use  their  supply  for  nearly 
three  hours  per  day.  Since  1901  a  large  number  of  smaller  houses 
and  tenement  flats  have  been  connected  to  our  mains,  and  such 
houses  have  a  better  load  factor  than  large  private  residences,  for 
the  reason  probably  that  they  are  unable  to  take  full  advantage  of 
the  hours  of  dayligrht.  It  is  probable  also  that  the  average  number 
of  hours  per  day  has  been  increased  as  the  smaller  domestic  con- 
sumer has  realised  that  electric  lighting  is  not  prohibitive  with 
regard  to  cost,  and  therefore  that  there  is  no  need  for  any  undue 
economy  in  the  use  of  it. 

With  the  problem  of  black  smoke  and  atmospheric  pollution  in 
one's  mind,  it  was  incumbent  to  devise  a  scheme  which  would 
enable  the  domestic  consumer  to  get  a  supply  of  electricity  for 
heating,  cooking,  &c.,  at  a  lower  rate,  without  being  put  to  the 
expense  of  separate  wiring,  with  a  separate  meter,  &c.  Having 
ascertained  that  domestic  consumers'  premises,  similarly  situated, 
and  of  the  same  size,  weie  practically  consistent  from  month  to 
month,  in  the  nature  and  extent  of  their  consumption  for  ligrhting, 
it  was  a  simple  matter  to  devise  an  adnptation  of  the  maximum- 
demand  system  which  would  meet  tl  eir  case.  As  their  average 
use  of  the  lighting  maximum  demand   was  800  hours  per  annum, 
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and  the  charjfe  was  3d.  per  unit,  it  was  euggented  that  all  current 
coneumed  over  this  quantity  nhould  be  charjfed  at  Id.  per  unit.  In 
order  to  enable  the  conHumers  to  realise  that  they  were  (ff-ttinj? 
their  extra  units  at  the  lower  rate,  a  proportionate  number  of  lij<ht- 
injr  units  was  allocated  to  each  of  the  two-monthly  bills,  and 
whatever  number  ol  units  mi(?ht  be  consumed  over  this  minimum 
in  each  two  months  were  to  be  charj^ed  at  Id.  per  unit.  The 
division  of  the  800  hours'  use  of  the  maximum  demand  over  the 
six  periods  into  which  the  year  is  divided  was  as  follows  : — 


June- July 

Aug  ust-  Septem  ber 

October-November 

December- January 

February-March 

April -May     ... 


Hours'  use  of  maximum 
demand  at  8d. 

40 

60 
200 
300 
160 

40 


800 


Total      

All  further  units  at  Id. 


The  number  of  hours  given  corresponds  to  the  hours  of  darkness 
from  sundown  to  10  p.m.  each  two  months,  and  it  was  found  that 
the  domestic  consumers'  accounts  also  gave  approximately  this 
result. 

The  average  account  of  the  domestic  consumers  is  shown  to  be 
£2  16s.  per  annum. 

In  formulating  this  system  of  charging,  the  data  allow  for  the 
domestic  consumers  being  absent  from  the  city  for  ore  or  two 
months  per  annum.  The  fact  that  each  two-monthly  bill  shows 
its  own  proportion  of  Id.  units  tends  to  encourage  domestic  con- 
sumers  to  use  radiators,  irons,  vacuum-cleaners,  &c.,  without 
hesitation.  This  is  a  case  where  expediency  in  charging  is  prefer- 
able to  rigid  adherence  to  a  fixed  principle. 

This  system  of  charging  for  further  units  at  Id.  to  domestic  con- 
sumers has  now  been  in  use  for  one  year.  Over  500  consumers  have 
installed  electrical  apparatus  of  some  kind.  One  hundred  of  these 
domestic  consumers'  accounts,  examined  at  random  in  different 
parts  of  the  city,  show  an  increased  conhumption  of  21  per  cent,  as 
compared  with  the  corresponding  period  of  the  previous  year.  This 
rtpresents  7  per  cent,  increased  revenue.  If  the  domestic  rate  tor 
lighting  had  simply  been  reduced,  the  probability  is  that  the  bills 
examined  would  have  been  less,  instead  of  greater,  than  the  corre- 
sponding bills  for  the  previous  year. 

If  different  persons,  in  similar  houses,  have,  in  a  few  cases,  a 
different  consumption,  that  is  not  a  sufficient  reason  for  stopping  a 
movement  which  will  simplify  the  tariff  for  the  general  supply. 
The  tariff  may  make  those  odd  persons,  whose  bills  seem  unduly 


3d.,  if  there  is  any  known  reason,  such  as  abnormal  increaee  or 
decrease  in  the  lighting  demand.  It  is  not  difficult  to  see  from  a 
recording  ammeter  ch«rt  what  energy  is  used  for  lighting  and  what 
energy  is  ut-ed  for  "  other  pnrp<j»«eB.''  Thi.i  method  ba«  been  adopted 
in  fixing  the  lighting  demand  in  the  larger  house*  ;  it  ban  alwj  been 
usfd  to  ascertain  the  maximum  demand  in  engineering  worke, 
where  the  consumer,  having  previouely  (renerated  his  own  current, 
has  not  the  wiring  for  lighting  and  for  power  on  separate  circuite. 


Date  of  period. 

IRAK. 

3R4K.3R4K,  :4R4K,  '5R4K. 

1                    1 

6R4K. 

Jnne-July 
Aug.-Hept. 
Oct.-Nov. 
Dec. -Jan. 
Feb  -March 
April-May 

u.  L  a. 

2  1  06 

4     10 

13     8  8 

19     4  9 

10     2  6 

3,06 

1 

c.  Is.  a. 

4      10 

6     16 

18     4  6 

34     6  0 

14     8  6 

4     10 

u. 's.d.  !u.   ».a.  u. 

6  1  6  10  3  6  13 
lU  3  6  15  8  9  17 
30  7  6  50  12  6  57 
44  11  0  75  18  9  H6 
24     C  0     40      10  0      4« 

6     1  6     10       2  6     1» 

120   30  0    XX)     .00  0    .'80 

..a. 

3  0 

4  8 

14  8 

21  6 

11  6 

a  0 

u. '  f.  a. 

13       8  » 
30       SO 
65      16  3 
97     24  7* 
52     18  Ol 
18       8  8« 

50 

12  6 

70    17  6 

57  6 

^60     66  0 

R  =•  room.        K  «  kitchen.        U  -  uniu.     I 

It  is  easy  to  see  from  a  recording  ammeter  chart,  even  in  the 
winter  months,  what  the  lighting  demand  's,  and  this  can  be  con- 
firmed by  comparing  the  winter  chart  with  the  summer  chart.  The 
rate  of  charge  or  maximum-demand  quantity  has  been  increased 
proportionately  to  make  up  for  the  lighting  demand,  and  all  energy 
is  charged  at  power  rates,  or  a  fixed  annual  sum  is  charged  to  cover 
the  difference  between  lighting  and  power  rates. 

To  abide  rigorously  by  the  Hopkinson  method,  which  means 
charging,  say,  £5  per  KW.  plus  |d.  per  unit,  has  disadvantages.  It 
was  tried  in  Glasgow  and  consumers  objected  to  it.  Their  bills 
were  very  much  the  same  the  whole  year  through,  and  we  had 
serious  complaints  from  people  who  got  in  a  bill  for  electricity 
either  when  their  house  was  shut  up  or  when  they  were  not  con- 
suming any  current.  The  objections  now  stated  to  the  Hopkinson 
system  and  other  systems  which  are  based  on  dividing  the  standing 
charges  equally  over  the  year,  do  not  apply  to  power  consumers' 
accounts,  as  their  consumption  is,  as  a  rule,  regular  and  consistent 
from  month  to  month. 

As  already  indicated,  each  two-monthly  period  is  allowed  to  stand 
by  itself  ;  and  if  a  domestic  consumer  is  absent  from  his  house  during 
the  whole  of  any  one  two-monthly  period,  he  i*>  not  asked  to  make 
up  the  units  allocated  against  that  period.  On  the  average,  the 
■quantities  payable  at  3d.  per  unit  for  the  different  houses  are  shown 
in  the  accompanying  table  (above). 

The  following  table  gives  the  cost  of  generation,  distribution,  ic, 
during  1910-11  ;  the  capital  outlay  involved  and  return  thereon,  by 
different  classes  of  consumers,  based  upon  the  units  sold  : — 


Class 

of 

oonsumer. 

Number 

of 
meters. 

Units 

consumed 

as  recorded 

by  meter. 

Price 

per 

unit. 

Avernge  price 
received  per 
unit  in  pence. 

Average  use  per 
day  ol  max.  de- 
mand in  hours. 

Amount  of 

plant  required 

inKW. 

Standire  charger 
on  proportion  of 

plantex.depn. 
ppr  unit  in  nence. 

Total  cost  in- 
cluding depn. 
per  unit  in  pence. 

Profit  or  loss 
per  nnit 
in  ponoe. 

Capital 
outlay. 

Gross  return 

per  cent,  on 

capital  outlay. 

Net  profiler 

lOHB  pe  r  cent,  on 

oipltal  outlay. 

1  hour  and  under 

3,716 

778,538 

3id. 

3500 

-566 

4,297 

8316 

10649 

-7-149 

£294.548 

3-8.'54 

-7-874 

1  hour  and  under  2  hours 

2,962 

2,.504,041 

3id.  and  Jd. 

3497 

1-495 

4,735 

2-845 

3-774 

-    -277 

324,572 

11244 

-  -888 

2  hours  and  under  3  hours 

1,661 

2,187,929 

Do. 

3002 

2-442 

2,339 

1611 

2-217 

+    -785 

160,332 

17073 

-»- 4-468 

•'        ))            t)       *       )i 

791 

1,476.868 

Do. 

2-335 

3468 

1,194 

1218 

1-723 

+    -612 

81,846 

17-552 

-f  4.596 

•i              .1                    „           5          „ 

348 

1,203,799 

Do. 

1-975 

4486 

734 

•919 

1-346 

+    -629 

50.314 

19-689 

+  6265 

6  hours  and  over 

396 

2,484,040 

Do. 

1-571 

6-676 

1,042 

-632 

-986 

+   -585 

71,426 

22-767 

-^8  480 

Domestic 

6,.548 

1,466,381 

3d. 

2-995 

2-784 

1,443 

1-483 

2056 

+   -939 

98,914 

18-500 

-1-5801 

Churches 

347 

191,082 

3d. 

2-991 

1-272 

456 

3596 

4712 

-1-721 

31,258 

7-618 

-   -438 

Theatres,  halls,  &  schools 

308 

1,246,228 

3id.  and  Jd. 

2579 

]-724 

2,132 

2-573 

3 -4  32 

-   -853 

146.143 

9- 162 

-3035 

Power  and  heating 

3,519 

23,809,939 

lid.to  Jd. ;  Id. 

■888 

8299 

7,860 

-497 

•816 

-f    072 

538,783 

16-358 

+  1-320 

Special  agreements 

124 

1,714,695 

lid. 

1512 

5274 

876 

-770 

1159 

-+-   -353 

60,047 

17-987 

+  4-195 

Total  meter  consumption 

20,720 

39,063,540 

— 

1-528 

4068 

27,108 

1046 

1-506 

-     195 

£1,858,183 

13387 

-1-716 

+   -218 

+  1-909 

Cost  of  coal  and  carting  in  each  case  =   -191d.  per  unit. 


low,  light  up  their  premises  to  a  larger  extent  than  they  otherwise 
would  have  done  ;  whereas  those  whose  bills  seem  higher  than  the 
average,  can  either  economise  or,  alternatively,  they  may  be  entitled 
to  have  their  extra  units  at  a  lower  rate. 

It  is  now  admitted  that  the  domestic  chimney  is  mainly  respon- 
sible for  atmospheric  pollution.  Municipalities  must,  therefore,  as 
a  branch  of  their  activities  in  connection  with  the  general  move- 
ment towards  public  health,  recognise  the  importance  of  nursing 
their  electrical  undertakings  by  encouraging  the  use  of  electrical 
energy  for  all  domestic  purposes.  I  submit  that  it  would  be  an 
enlightened  policy  on  the  part  of  the  local  authorities  and  of  the 
nation  to  encourage  the  use  of  electrical  energy  for  domestic  pur- 
poses by  educating  the  public  regarding  the  possibilities  of  electrical 
apparatus,  and  giving  energy  at  the  lowest  possible  rate.  To  this 
end  the  recently  developed  policy  of  taking  the  surplus  revenue 
from  electrical  undertakings  for  the  reduction  of  city  rates  should 
be  condemned  and  at  once  abandoned  ;  and  not  only  so,  but  I  think 
electricity  supply  concerns,  both  municipal  and  private,  might 
reasonably  ask  to  be  relieved  from  paying  rates,  if  it  could  be 
shown  that,  to  this  extent,  they  were  lowering  their  prices  to 
domestic  consumers. 

The  system  of  charging  now  advocated  leaves  it  quite  open 
either  to  add  to  or  deduct  from  the  number  of  units  chargeable  at 


Discussion*  at  Manchester. 

Mr.  S.  J.  Watson  said  that  the  large  number  of  tariffs  in  use  up 
and  down  the  country  was  extraordinary.  This  condition  of  affairs 
was  not  good  for  the  industry,  and  there  should  be  sone  attempt 
to  reduce  the  tariffs  to  a  common  basis  which  would  be  clearly 
understood  by  everybody  who  used  an  electrical  supply.  The 
figures  which  the  author  gave  showed  the  enormous  differences 
which  existed  in  the  charge  per  unit  to  different  classes  of  con- 
sumers. Taking  the  one-hour  and  under  consumers,  the  average 
amount  charged  per  KW.  was  about  £2  3s.,  whilst  for  five  hours  the 
average  amount  charged  exceeded  £16  per  KW.  Obviously  there 
was  an  enormous  loss  on  one  or  an  enormous  gain  on  the  other. 
The  author  stated  that  the  average  account  of  domestic  consumers 
was  £2  16s.  per  annum.  The  question  of  domestic  supplies  was  one 
of  the  mo?t  important,  and  he  doubled  w'aether  with  s-uch  a  small 
income  per  service  the  suj^ply  could  be  profitably  given,  not  on 
account  of  the  generating  costs  but  on  account  of  the  di8« 
trihuting  cost  including  ospital  charpes  on  mains,  repairs, 
meter  reading  and  accounts.  They  should  do  their 
utmost  to  encourage  the  domestic  u.se  of  sundry 
apparatus  to  increase  the  revenue  p^-r  service  from  small  usera 
The  existing  systems  of  charging  on  flat  rates  per  unit  made  it 
difficult  to  give  reductions  by  comparatively  small  iucremente.    At 
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present  if  it  waa  desired  to  reduce  from  3d.  per  unit,  it  was  neces- 
sary to  jump  to  2|d.  or  2id.,  which  was  equal  to  9  perctnt.  or 
17  per  cent.  If  the  flat  rates  were  maintained,  he  would  svgpeat 
that  the  rate  should  be  10  units  for  2s.  (id.,  and  the  reduction  could 
thea  be  made  in  penny  stafces, 

Mr.  Miles  Walkek  could  not  understand  why  to-day,  within 
10  miles  of  Manchester,  they  should  be  paying  Cd.  per  unit. 
Perhaps  if  they  lived  in  Glasgow,  they  would  be  paying  3d.  and  Id. 
per  unit  after  so  many  years.  He  thought  that  where  large  power 
users  were  considered,  a  good  deal  of  difference  should  be  made  in 
the  charges  for  good  and  bad  power  factors.  When  a  consumer 
could  see  that  by  using  a  better  power  factor  he  would  be  charged 
a  better  rate,  they  would  get  better  power  factors. 

Mr.  Alderman  Walker  said  one  of  the  principal  objects  to  be 
borne  in  mind  in  obtaining  an  increased  use  of  domestic  apparatus 
was  that  no  separate  wiring  should  be  required.  In  trying  to  get 
lighting  consumers  now  on  the  Manchester  system  to  install 
radiators  &c.,  immediately  they  were  told  that  it  was  necessary  to 
incur  extra  capital  expenditure,  they  would  not  listen  any  further 
and  refused  to  adopt  electric  aids  in  their  domestic  economy,  yet 
tjj,ey  were  the  type  of  consumer  who  would  be  the  most  advan- 
tageous to  the  department  if  they  could  be  obtained. 

Mk.  Cooper  said  the  author  had  stated  there  was  no  necessity  for 
additional  wiring  for  radiators.  That  might  be  so  if  the  installa- 
tions were  originally  wired  for  carbon  lamps.  Mr.  Watson 
mentioned  the  difl5culty  of  reducing  the  price  of  electricity  by 
even  id.  as  being  too  big  a  jump.  He  thought  the  best  plan  would 
be  to  work  by  a  system  of  discounts,  say,  2i,  5,  or  10  per  cent, 
for  prompt  payment  and  at  the  same  time  get  the  money  in 
sooner. 

Mr.  C.  C.  Aitchison  agreed  that  the  question  of  power  factor 
was  a  serious  one  for  station  engineers.  Double  wiring  was  a 
thing  to  get  rid  of  if  it  could  possibly  be  done,  but  it  was  very 
necessary  to  see  that  additional  load  by  the  connection  of  radiators, 
&c.,  was  not  growing  out  of  all  proportion  to  the  original  wiring. 
He  agreed  with  the  suggestion  Mr.  Watson  made  with  regard  to 
charging  in  larger  units.  He  did  not  agree  with  discounts  based 
on  the  number  of  units  consumed  ;  discounts  on  the  amount  of  the 
bill  were  better.  He  would  be  pleased  to  see  all  his  consumers 
gradually  adopt  the  flat  rate. 

Me.  H.  T.  Wilkinson  thought  the  author  had  done  quite  right 
in  devising  so  simple  a  tariff.  He  had  often  wondered  why,  in  the 
case  of  flats,  blocks  of  small  houses,  offices,  kc,  a  flickering  device 
should  not  be  installed  in  each  consumers'  premises,  and  a  charge 
made  on  the  demand  at  which  the  flicker  operated  without  any' 
unit  charge  ;  it  would  practically  amount  to  a  rate  such  as  was 
charged  for  water.  This  system  would  considerably  reduce  the 
capital  cost,  first,  by  keeping  down  the  maximum  demand  on  the 
station,  and  secondly,  in  the  consumers'  premises  by  eliminating 
the  meter,  except  one  for  the  whole  building.  It  would  also  reduce 
the  running  expenses  in  reading  meters  and  maintaining  them, 
which  Mr.  Lackie  mentioned  amounted  to  12i  per  cent,  of  the  cost 
of  supply  to  the  domestic  consumer.  They  would  also  get  a  very 
good  load  factor  and  save  work  in  the  accounts  department,  as  the 
accounts  could  be  made  out  for  some  time  ahead  quite  accurately, 
instead  of  there  being  a  rush  at  the  6nd  of  each  quarter.  The 
scheme  would  not  be  feasible  where  heating  and  cooking  apparatus 
was  installed,  and  separate  circuits  would  have  to  be  provided.  In 
the  case  of  large  power  users  it  was  a  question  of  getting  the  best 
price  they  could.  He  had  known  cases  where  consumers  had  been 
charged  quite  in  their  own  language  as  it  were — such  as  a  weaving 
shed  at  so  much  per  loom  per  annum.  In  a  certain  case  where  a 
consumer  had  ridiculed  the  price  of  0"9d.  per  unit,  a  much  better 
price  was  obtained  by  an  annual  charge  based  on  the  horse-power 
hours  which  he  was  firmly  convinced  would  be  consumed  on  suction 
gas  at  O'ld.  each. 

Mb.  W.  Cramp  said  there  was  the  question  of  limit  of  supply 
area.  It  seemed  rather  unfair  that  a  consumer  who  was  5  miles 
from  a  centre  of  supply  should  get  a  rate  like  that  of  the  man  in 
the  centre  of  the  city.  In  Mr.  Lackie's  table  special  agreements 
were  mentioned  for  a  consumption  of  1,714,693  units  at  l^d.  per 
unit.  It  was  quite  clear  from  this  that  the  large  consumer  was  not 
in  Glasgow  encouraged  to  the  same  extent  as  in  some  municipalities. 
When  both  electricity  ana  gas  were  obtainable  at  reasonable  prices 
for  domestic  purposes,  the  amount  of  smoke  in  the  neighbourhood 
would  be  much  reduced,  and  it  was  high  time  that  Manchester  made 
a  move  in  this  direction.  Mr.  Lackie  had  apparently  discovered  the 
constancy  of  load  factor  for  domestic  purposes  ;  it  was  on  this  that 
his  tariff  was  based.  He  agreed  entirely  that  separate  wiring  for 
power  and  light  must  be  abandoned 

Mr.  Lackie,  in  the  course  of  his  reply,  said  that  while  it  was 
true  that  certain  consumers  gave  a  return  of  only  £2  16s.  per  KW., 
and  others  paid  £12  per  kw.  The  consumer  who  paid  £12  and  got 
his  energy  at  l^d.  per  unit,  did  not  complain  of  excessive  rates  ;  it 
was  the  consumer  who  gave  the  smaller  return,  and  was  charged 
at  3id.  per  unit,  who  found  fault  with  their  methods  of  charging. 
Alternatively  to  reducing  the  rate  per  unit  from  S^d.  to  3id.,  or 
charging  a  rate  per  10  units,  they  might  reduce  the  number  of 
hours'  use  from  730  hours'  use  at  3id.  to  some  such  figure  as  700 
or  600.  It  was  quite  true  that  the  consumer  having  a  bad  power 
factor  should  pay  a  higher  rate  per  unit,  but  if  it  was  difficult  to 
explain  the  meaning  of  the  load  factor  to  the  ordinary  customer,  it 
would  be  far  more  difficult  to  acquaint  him  with  the  significance 
of  the  power  factor.  The  Glasgow  Corporation  had  never  taken 
profits  from  the  Electricity  Department  tor  the  relief  of  the  rates. 
It  was  obviously  impossible  to  have  a  fixed  price  for  electrical 
energy  all  over  the  country  when  one  found  coal  varying  in  price 
from  48.  to  248.  per  ton,  interes';  varying  from  2|  to  4  per  cent.,  and 
sinking  fund  from  1  to  3;\  per  cent.  He  doubted  whether  even  a 
fixtd  principle  could  be  laid  dowa,  owing  to  the  xaryiug  nature  of 


the  supply  in  different  districts  and  the  varying  diversity  factor  iu 
the  case  of  different  classes  of  consumers.  With  reference  to 
special  agreements,  the  analysis  given  in  the  paper  showed  that  it 
was  immaterial  whether  a  consumer  paid  for  730  hours'  use  at 
3id.,  and  all  further  units  at  fd.,  or  merely  paid  the  flat  rate  of 
Ud,  quoted. 


Discussion  in  Loni>on. 


Iu  opening  this  meeting,  the  President  mentioned  that  this 
paper  and  the  preceding  one  on  the  subject  of  electricity  tariffs 
were  part  of  a  scheme  being  carried  out  by  the  Institution  to  pro- 
mote the  much  wider  adoption  of  electricity  for  domestic  purposes. 
[  As  our  London  readers  are  aware,  an  informal  meeting  was  held 
on  the  22nd  inst.  to  discuss  the  matter  generally.] 

Mr.  a.  K.  Scott  Moncrieff  said  that  theory  was  not  such  a 
certain  support  as  fact  in  such  a  matter  as  that  dealt  with  in  the 
paper  ;  he  thought  that  a  graphic  chart  of  the  station  loads,  com- 
parable with  the  tabulated  matter  in  the  paper,  would  show  more 
clearly  their  relative  values.  Diversity  factor  was  an  important 
feature,  and  it  was  not  so  useful  as  regards  the  mains  as  it  was  on 
the  generating  plant ;  he  (the  speaker)  could  not  agree  with  the 
reduction  of  16  per  cent,  on  the  maximum  demand  to  meet  the 
16  per  cent,  diversity  factor  of  the  total  load,  since  the  long-hour 
consumer  contributed  little  to  diversity  factor.  It  was  interesting 
to  note  that  at  Portsmouth  the  load  factor  had  remained  almost 
constant  during  the  last  ten  years — about  14  per  cent. — yet  the 
total  costs  had  dropped  from  2'ld.  to  r4d.  per  unit,  and  the  out- 
put had  increased  to  four  times  as  much.  The  maximum  demand 
had  to  be  paid  for,  but  with  diversity  factor  one  got  something  for 
nothing. 

Mr.  E.  T.  Ruthven  Murray  said  that  it  seemed  that  by  the 
author's  tariff,  although  there  was  a  balance  to  the  good  on  the 
whole,  there  was  a  loss  on  7,000  consumers  out  of  a  total  of  21,000. 
He  questioned  whether  the  tariff  was  so  simple  as  was  suggested  ; 
how  did  the  author  arrive  at  the  maximum  demand  of  the  smaller 
consumers  and  proportion  of  3d.  units  ?  It  appeared  that  recording 
ammeters  were  used  to  get  the  demands  of  some  consumers,  while 
some  consumers'  demands  were  estimated  after  inspection.  The 
latter  method  was  apt  to  be  unreliable.  In  considering  the  factors 
bearing  on  the  cost  of  supply,  the  size  of  the  consumer  was  a  very 
important  feature  which  influenced  the  cost  of  supplying  him 
individually.  He  had  found  that  the  cost  of  reading  and  inspecting 
meters,  and  rendering  accounts  amounted  in  many  cases  to  248. 
per  consumer,  or  even  higher,  and  it  was  obvious  that  this 
would  not  pay  in  the  case  of  a  small  consumer.  These  "  con- 
Humer  "  costs  could  not  fairly  be  averaged  over  a  number  of 
consumers  ;  the  small  man  must  be  charged  more  than  the 
large  one,  and  it  seemed  that  a  graded  scale  based  on  this  must 
be  the  only  fair  arrangement. 

Mr.  a.  H.  Seabrook  said  it  was  jjractically  impossible  to  charge 
the  small  consumer  what  it  cost  to  supply  him.  The  author's 
scheme  was  somewhat  indefinite,  but  it  was  satisfactory  if  it 
brought  business.  He  did  not  see  how  one  could  go  to  a  prospective 
consumer  with  the  author's  tariff  without  assessing  the  maximum 
demand,  and  it  would  be  interesting  to  know  how  that  was  done. 

Mr.  L.  E.  Buckell  asked  how  the  author  arrived  at  the  demand 
for  each  individual  consumer  ;  if  by  means  of  the  demand  indicator, 
the  capital  cost  would  be  increased  ;  if  by  assessment  it  would  be 
interesting  to  know  how  it  was  done.  The  question  of  mains  was 
very  important ;  load  factor  only  concerned  the  station  and  did 
not  affect  mains,  office  expenses,  &c.  ;  the  amount  of  revenue  was 
quite  as  important  as  the  load  factor,  and  it  was  an  ordinary  com- 
mercial factor  which  controlled  the  supply  of  electricity  as  of 
other  things.  In  Newcastle  they  considered  that  they  had  got 
from  10  to  15  per  cent,  of  the  possible  domestic  load,  and  this 
showed  the  large  margin  for  extended  business.  Maintenance  of 
the  meter  was  usually  covered  by  the  meter  rent. 

Mr.  a.  J.  Ceidge  said  the  profit  on  the  domestic  consumer  was 
out  of  all  proportion  high  as  compared  with  the  power  consumer. 

The  cost  of  meter  reading  ran  out  at  about  9d.  or  lOd.  a  day, 
and  there  was  a  good  margin  left  to  make  up  the  7s.  mentioned  by 
the  author. 

Mr.  W.  E.  Burnand  (partly  communicated)  said  that  he  felt 
strongly  that  unsuitable  tariffs  and  restrictions  were  at  the 
present  time  holding  back  the  industry  from  a  great  expansion. 
The  great  fault  was  that  they  did  not  suflBciently  coincide 
with  the  cost  of  production.  He  agreed  that  the  principle 
outline.1  by  Mr.  Arthur  W^right  was  the  correct  one.  but  he 
did  not  see  how  a  much  more  incorrect  system  could  have  been 
developed  than  that  employing  maximum  -  demand  indicators 
on  consumers'  premises  and  basing  the  high-rate  charge  on 
monthly  readings  of  these  indicators.  The  broad  objection  to 
it  was,  that  for  every  unprofitable  unit  that  was  choked  of, 
probably  a  hundred  or  more  profitable  ones  were  choked  off,  in 
addition  to  the  ditficulties  of  getting  customers  to  appreciate  a 
system  usually  not  understood  by  the  suppliers.  A  chart 
based  on  data  placed  at  his  disposal  by  Mr.  Fedden,  showed  what 
load  had  been  carried  by  a  large  generating  system  supplying  an 
industrial  town  (Sheffield),  and  the  total  length  of  time  the  load 
had  been  above  or  below  any  given  value  during  the  year.  This 
showed  in  a  striking  manner  the  large  proportion  of  time  during 
which  much  of  the  plant  was  standing,  and  the  serious  handicap 
of  having  to  carry  a  lot  of  spare  plant  as  a  sort  of  insurance 
against  trouble  with  extraordinary  peaks  that  occurred  only  once 
or  twice  a  year,  with  a  margin  for  a  specially  long,  heavy  fog.  that 
might  or  might  not  occur  at  all.  The  curve  represented  the  output 
over  quite  a  normal  year  (1911-12).  Over  95  per  cent,  of  the 
revenue-producing  load  lay  below  the  point  marked  x,  and  if  they 
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could  have  been  sure  that  the  load  would  not  exceed  this,  the  plant 
need  not  have  been  extended  l>eyond  the  line  n.  All  the  plant 
indicated  by  the  distance  .v  to  c  was  needed  to  cope  with  the  almost 
insignificant  (as  rejfards  revenue)  part  of  the  curve  above  x.  In 
view'of  this,  it  was  quite  evident  that  the  top  part  of  the  curve 
was  of  no  use  to  the  producer,  and  it  appeared  doubtful  whether 
this  would  pay  at  even  lOs.  a  unit.  Control  must  be 
obtained  over  this  peak,  so  that  it  would  be  avoided,  if  thr^  supply 
was  to  be  cheap.  The  greater  part  of  the  normal  peaks  lay 
below  the  point  x,  and  this  showed  where  the  demand  indicator 
system  failed  badly.  It  might  reduce  the  curve  above  x,  but  this 
did  not  compensate  for  the  reduction  below  this  point,  and  the 
extra  peak  was  not  due  to  half  the  consumers  having  doubled  their 
maximum  demand,  but  was  the  result  rather  of  normal  maximum 
demands  abnormally  overlapping,  which  the  indicators  took  no 
account  of.  Additional  load  at  any  point  of  the  curve  below  X, 
even  peak  load,  was  almost  equally  profitable,  provided  it  did  not 
increase  the  load  above  x.  The  whole  of  the  output  below  x  could 
be  equitably  dealt  with  by  means  of  a  fixed  charge  based  on  the 
actual  fixed  costs  of  the  service,  plus  a  low  rate  per  unit.  The 
fixed  charge  should  be  practically  equal  to  the  net  cost  to  the 
suppliers,  and  the  profit  should  come  on  the  rate  per  unit.  The 
part  of  the  curve  above  x  should,  in  his  opinion,   be  done  away 
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with  by  bringing  this  under  the  control  of  the  suppliers,  and  he 
thought  the  way  to  do  this  was  when  the  load  approached  a  fixed 
ratio  of  load  to  plant  capacity,  say  25  per  cent,  of  plant  capacity  n, 
to  put  an  extra  3d.  to  5d.  per  unit  on  all  load,  and  let  the  con- 
sumers know  it  was  on.  This  left  it  open  to  the  customer  to  leave 
on  any  vital  load,  whilst  taking  off  load  that  could  be  readily 
spared  for  the  hour  needed  to  get  over  the  abnormal  hump,  thus 
having  the  effect  of  keeping  this  down  with  the  minimum  of 
inconvenience,  not  comparable  with  the  reduction  in  cost  made 
available  by  this  arrangement.  An  additional  dial  might  be  added 
to  existing  meters  to  register  the  additional  high  rate  charge,  this 
dial  being  made  to  register  only  at  and  above  a  fixed  ratio  of  total 
load  to  plant  capacity.  The  best  method  to  adopt  to  work  this 
indicator  and  mechanism  remained  to  be  proved,  but  it  was  quite 
certain  that  it  could  be  done.  This  system  was  the  only  one  that 
restricted  the  use  of  current  at  the  time  when  re(iuired,  and 
encouraged  full  use  at  all  other  timef,  thus  combining  lowest  costs 
with  maximum  convenience  to  both  users  and  suppliers.  The  bills 
rendered  under  this  system  would  be  very  simple,  comprising  a 
fixec'  charge  and  units  at  low  rate,  and  occasionally  units  at  high 
rate.  This  system  was  obviously  applicable  to  all  classes  of 
service. 

Mu.  J.  F.  C.  Snell,  from  an  analysis  of  the  tabulated  results,  con- 
cluded that  the  one-hour  consumer  should  be  charged  at  a  higher 
rate.  Many  supply  undertakings  were  beginning  to  feel  the  effects 
of  cooking  and  heating  appliances.  He  had  himself  made  some 
heating  tests  and  found  that,  at  2d.  per  unit,  there  was  a  saving 
over  the  use  of  gas.  Given  energetic  pushing  of  domestic  electricity, 
he  believed  there  would  be  great  developments  in  that  line  and  that 
the  tariff  would  take  care  of  itself,  everything  tending  to  bring  the 
cost  of  supply  lower.  There  was  a  great  lack  of  information  as 
to  individual  loads,  which  must  be  analysed  and  understood  before 
the  tariff  question  could  be  settled. 

Mb.  W.  a.  Chamen  referred  to  the  supply  conditions  in  South 
Wales,  where,  owing  to  the  Eight  Hours  Act,  the  power  load  came 
on  at  6  a.m.,  and  fell  away  at  2  or  3  p.m.,  with  a  peak  at  10  or 
11  a.m.,  the  conditions  being  inverse  to  those  in  large  towns.  There 
was  scope  for  electric   lighting  in    many  villages  where  oil  lamps 


were  now  uHed,  but  the  difficulty  wa«  the  wiring,  which  hi«  com- 
pany were  now  undertaking.  Thf^y  used  overhead  main*,  and  the 
street  lighting  was  controlled  by  clock  meterrt.and  it  eeemed  poeeible 
that  collier"  consumers  could  Ije  supplied  through  the  same 
switches  and  cat  oflF  during  the  day.  The  idea  wa«  to  charge,  say 
Is.  a  week  all  the  year  round  and  collect  the  revenue  in  advance 
giving  a  ticket  (similar  to  a  tramway  ticket)  an  receipt.  The  din- 
disadvantage  of  this  was  that  it  did  not  provide  for  day  use  of 
electricity,  and  he  was  undecided,  for  that  reaeon,  as  to  its  adoption. 

Mk.  AuTHt  u  Wkight  mentioned  the  life  of  the  conceaeion  as  an 
important  factor  in  the  coat  of  supply  in  the  ca«e  of  companies. 
1  his  particularly  applied  in  London,  and  until  some  definite  know- 
ledge of  the  course  of  events  in  1931  were  obtained,  we  could  not 
expect  low  rates  for  lighting.  The  size  of  the  generating  plant 
was  another  factor  of  importance  ;  with  modem  plant  addition* 
costs  of  supply  were  decreasing,  and  it  seemed  that  any  consumer 
whom  it  actually  did  not  cost  more  to  supply  than  the  amount  of 
his  bill,  was  worth  keeping.  He  was  not  an  absolute  los-^.  Event* 
might  lead  to  a  great  decrease  in  cost  of  production  in  a  few  years, 
and  it  was  inadvisable  to  drive  the  present-day  unproductive  con- 
sumer away  in  view  of  that. 

Mu.  .MoBDEv  questioned  whether  there  was  soch  a  loss  as 
appeared  from  the  supply  to  churches,  theatres,  kc,  aa  people  who 
attended  those  places  cut  down  their  lighting  at  home,  and  merely 
transferred  tlieir  load. 

Mr.  W.  W.  Lacktk,  in  reply,  said  that  an  analysis  of  Edinburgh 
consumers  showed  agreement  with  the  figures  he  had  prepared  for 
Glasgow.  To  assess  the  consumer's  maximum  demand  the  simplest 
way  was  to  take  the  last  years  consumption  and  divide  it  by  800, 
or  a  demand  indicator  could  be  installed.  At  Glasgow  there  were  a 
number  of  flats  where  five  or  six  floors  were  served  by  one  service, 
which  reduced  the  cost  of  the  latter.  Actually  the  average 
number  of  consumers  per  service  over  the  whole  city  was  3'3.  while 
in  the  residential  parts  it  was  7.  The  new  consumer  was  assessed 
like  similar  consumers  in  the  same  district.  Since  the  system  had 
been  introduced  in  Glasgow,  some  900  electrical  appliances  had 
been  connected. 


OUR  LEGAL  QUERY  COLUMN. 

[Qvesti-ons  addressed  to   this   coluvin   should   be  uyritten  mi  one  tide 

of  the  paper  anly.^ 


"  Meldelp  "  writes  :— "  Is  it  necessary  for  me.  as  engineer  for  the 
above  company,  without  any  powers,  to  make  any  return  to  the 
Board  of  Trade  .'  It  is  a  private  company,  and  the  supply  is  not 
solely  for  the  town.  We  use  the  power  for  our  own  factories  as 
well,  and  we  have  not  any  competition." 

"  J.  J.  C.  S.  B.  N."  writes: — "I  shall  feel  extremely  obliged  if 
you  will  place  the  following  query  in  your  "  Legal  Query  Column  ': 
Is  it  necessary  for  a  private  limited  liability  company,  supplying 
electricity  for  lighting  and  power  purposes,  to  make  any  return  to 
the  Board  of  Trade  .'  The  objects  of  the  company  are  not  primarily 
the  supply  of  electricity." 

»*  These  two  queries  may  be  conveniently  answered  together. 
There  is  nothing  in  any  Act  of  Parliament  relating  to  the  supply 
of  electricity  which  places  any  liability  of  this  kind  upon  a  person 
who  is  privately  supplying  electricity  on  his  own  account.  Indeed, 
he  is  subject  to  no  interference  at  the  hands  of  any  Government 
department  unless  he  runs  wires  "  in,  over,  along,  across  or  under 
any  street "  (having  regard  to  the  objects  of  the  company).  Nor 
can  he  be  interfered  with  in  any  way  by  any  local  authority  by 
virtue  of  Sec.  23  of  the  Electric  Lighting  and  Power  Act,  190!». 


The  Larjfest  Turbines  in  the  WorH.— The  Common- 
wealth Edison  Co.,  Chicago,  which  is  probably  the  most  important 
electric  supply  authority  in  the  world,  has  decided  to  carry  out 
some  further  extensions  in  connection  with  its  Fisk  Street  station. 
This  station  at  present  contains  10  turbo-generators  of  14.000  Kw. 
each.  The  propostnl  extensions  will  consist  of  four  *urbo  units  of 
25,000  KW.  maximum  continuous  load  and  20,000  KW.  economical 
load.  The  order  for  the  first  machine  has  been  placed  with  Messrs. 
C.  A.  Parsons  ^>c  Co.,  and  it  will  be  built  at  their  works  at  Heaton- 
on-Tyne.  The  machine  will  generate  three-phase  current  at  25 
cycles  and  9,0(t0  volts,  and  will  run  at  7.")0  B.P..M.  In  accordance 
with  Messrs.  Merz  \  McLellan's  recent  practice  in  ordering  turbines 
of  the  reaction  type,  the  turbine  will  he  of  the  two-cylinder  type, 
the  high-pressure  cylinder  being  a  single-flow  turbine  and  the  low- 
pressure  cylinder  being  a  double- flow  turbine  :  the  high-pressure 
cylinder  body  will  be  of  steel.  The  exciter  will  be  direct-coupled 
to  the  end  of  the  alternator  shaft.  The  alternator  will  actually 
generate  current  at  4.500  volts,  the  current  being  stepped  up  to 
double  this  pressure  by  an  auto-transformer  to  be  supplieii  by  the 
General  Electric  Co.  in  Amexica.  The  specified  steam  conditions 
are  200  lb.  steam  pressure,  200"  F.  superheat.  29  in.  vacuum.  We 
shall  hope  at  a  later  st.^ge  to  be  able  to  give  some  particulars  of  the 
consumption  of  this  machine.  The  Commonwealth  Co.'s  extensions 
and  the  design  of  these  turbo-generators  are  being  carried  out 
by  Messrs.  Sergeant  &  Lundy,  the  engineers  of  the  company,  in 
conjunction  with  Messrs.  Merz  ic  McLellan,  ol  Westminster. 
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NOTES    ON    CLEANING    BABCOCK    AND 
WILCOX    BOILERS. 

Bv  JOHN  S.  LEESE. 


Although  Babcock  and  AVilcox  water-tube  boilers  are  very 
^vic^ely  used  in  this  country,  it  is  probable  that  there  arc 
still  many  engineers  whose  experience  with  them  is  not  of 
sufficiently  long  duration  to  preclude  the  possibility  of  some 
slight  instruction  being  obtained  from  the  following  practical 
notos  on  cleaning  this  type  of  boiler,  with  which  the  writer 
has  bad  an  extensive  practical  acquaintance. 

AVhen  a  boiler  is  layed  off  for  cleaning,  the  first  operation 
which  should  be  carried  out  is  that  of  clearing  out  the 
grates,  ash  pit  and  combustion  chamber,  at  the  same  time 
removing  the  soot  and  dust  from  the  caps  and  tubes.  This 
may  be  partially  accomplished  when  the  boiler  is  still  under 
steam  by  the  use  of  a  suitable  steam  jet  through  the  opening 
m  the  side  of  the  brickwork  setting,  but  it  will  not  be  found 
possible  to  clean  all  the  soot  off  thoroughly  by  this  means. 
As  soon,  therefore,  as  the  boiler  has  cooled  off  enough,  the 
operator  should  enter  each  compartment  and  push  his  steam 
jet  down  between  the  rows  of  tubes,  when,  if  he  uses  an  ell 
piece  on  the  end  of  the  jet  pipe,  he  will  be  able  to  make  a 
clean  job  of  all  the  caps  and  tubes  and  scour  all  the  dust 
and  soot  from  the  corners  and  crevices  also.  Whilst  the 
operator  is  inside  the  setting  he  should  make  a  careful 
examination  of  the  brickwork,  firebrick  lining,  baffles, 
dampers,  grates,  &c.,  making  notes  of  all  such  repairs  as  may 
be  necessary. 

To  clean  the  internal  parts  of  the  boiler  itself  the  first 
step  is  to  open  the  blow-off  until  the  water  has  fallen  away 
from  the  upper  drums.  The  manholes  on  these  may  then 
be  removed  and  the  inside  of  the  drum  flushed  out  with  a 
hose-pipe,  using  the  best  pressure  of  water  available.  The 
drums  may  then  be  entered  and  examined  for  pitting,  scale, 
and  oil.  All  scale  and  oily  deposits  must  be  carefully  scraped 
and  cleaned  off,  after  which  it  will  be  found  beneficial  to 
paint  any  places  which  appear  to  have  been  subject  to  pitting 
and  corrosion  with  a  coat  of  white  lead.  If  there  is  no  par- 
ticular hurry  about  getting  the  boiler  into  commission  again, 
it  will  also  pay  to  give  the  internal  surface  of  the  drum  a 
light  coating  of  paint  up  to  a  point  a  little  above  the  normal 
water  line. 

The  blow-off  cock  may  now  be  opened  again  and  the 
water  completely  drained  off  from  the  boiler.  The  tube 
hand-hole  caps  may  next  be  removed  from  both  headers,  and 
should  be  placed,  together  with  their  nuts  and  bolts,  in  a 
receptacle  containing  water,  in  order  that  any  scale  which 
may  be  upon  them  will  not  become  hard,  and  thus  hinder  its 
easy  removal.  Some  sorts  of  scale  will  be  more  readily 
removed  if  a  little  paraffin  is  placed  in  the  water  as  well. 

The  tubes  may  next  be  cleaned  internally,  and  this  process 
should  be  started  before  the  tubes  have  had  time  to  drain 
dry.  It  is  a  long  and  very  tedious  job  to  tackle  the  tubes 
with  a  hand  cleaner,  and  a  turbine  or  other  form  of  me- 
chanical cleaner  should  always  be  found  in  a  plant  where 
Babcock  &  Wilcox  boilers  are  installed.  The  cuts  which  it 
is  permissible  to  take  with  a  turbine  cleaner  naturally  depend 
upon  the  thickness  and  character  of  the  scale.  For  scale 
]  in  thick,  for  instance,  two  sets  of  cutters  should  be  used, 
but  for  ^  or  ^g  in.  of  scale  it  will  be  only  necessary  to  use 
the  finishing  cutter  unless  the  scale  is  of  an  exceptionally 
hard  variety.  Great  care  should  be  taken  not  to  stop  the 
feed  of  the  cutter  through  the  tube,  but  if  for  any  reason 
such  stoppage  is  unavoidable  the  turbine  must  be  stopped  at 
once  or  else  damage  to  the  tube  is  likely  to  occur.  The  time 
taken  to  clean  a  tube  also  depends  upon  the  thickness  and 
hardness  of  the  scale.  The  cutter  should  be  kept  well  up 
against  its  work,  but  should  not  be  heavily  fed  into  the 
scale.  A  little  practice  will  soon  teach  the  operator  how  to 
handle  the  mechanical  cleaner.  If  there  is  no  means  by 
which  the  water  can  be  carried  away  from  the  rear  header, 
the  tube  caps  will  have  to  be  left  on  at  this  end  whilst  the 
cleaning  is  in  progress,  and  in  this  case  care  must  be 
exercised  so  that  the  turbine  'S  not  fed  clear  through  the  tubes 
and  on  to  the  rear  head  caps  so  as  to  damage  the  latter. 

The  probability  is  that  the  plant — unless  it  be  a  large 
one — will  only  boast  one  mechanical  cleaner,  so  that  whilst 


the  senior  operator  is  scaling  the  tubes,  the  rest  of  the  help 
can  go  ahead  with  the  caps,  bolts  and  nuts. '  These  must  be 
completely  cleaned  of  scale  and  carefully  dried,  when  the 
faces  and  backs  of  the  caps  will  require  polishing,  as  also 
will  the  faces  of  the  nuts.  No.  1  emery  cloth  mounted 
on  a  wooden  disc  which,  in  turn,  is  secured  to  a  wooden 
belt  pulley  and  is  rotated  at  about  800  revolutions  per 
minute,  will  be  found  to  be  an  excellent  polishing  medium. 
The  caps  and  nuts  must  be  held  quite  square  against  the  emery 
cloth  in  polishing  in  order  to  avoid  leaky  joints  after  the 
caps  are  re-assembled.  Each  polished  surface  should  be  wiped 
with  a  greasy  rag  after  it  has  been  thus  ground,  in  order  to 
protect  it  against  the  insidious  inroads  of  oxidisation.  The 
nuts  should  be  run  up  the  bolts  with  a  mixture  of  graphite 
and  boiled  linseed  oil,  or  graphite  alone,  but  an  excess  of 
either  is  undesirable.  Graphite  is  the  easiest  to  apply, 
it  being  lightly  brushed  on  to  the  bolt  threads. 

When  the  tubes  have  been  scaled  the  header  surfaces 
must  be  polished  around  the  handholes  and  a  useful  device 
for  accomplishing  this  may  be  made  as  shown  in  the  accom- 
panying sketch.     A  is  a  circular  wooden  plug   of   such  a 


Filed  to 
fit  brace 
chuck. 


U,lilil,l,/,lilil,l,/ilil,li^ 


diameter  as  just  to  fit  inside  the  handhole  openings  in  the 
header,  whilst  b  is  another  wooden  plug  of  about  2  in. 
larger  diameter,  c  is  a  piece  of  No.  1  emery  cloth,  which  is 
placed  against  the  plug  b,  and  is  clamped  between  the  two 
plugs  by  means  of  the  central  bolt  d,  a  nut  and  washer  being 
run  up  the  bolt  behind  the  disk  b,  as  shown.  The  end  of 
the  bolt  is  filed  up  to  fit  the  chuck  of  a  carpenter's  brace, 
by  means  of  which  the  emery  may  be  rotated,  and  at  the 
same  time  pressed  hard  up  against  the  surface  which  it  is 
desired  to  polish,  the  plug  a  acting  as  a  guide  in  the  hand- 
hole  opening.  The  latter  will  be  cleaned  and -polished  by  a 
few  revolutions  of  the  brace. 

The  cleaning  process  is  now  finished,  and  the  re-assembling 
of  the  caps  may  be  commenced.  This  part  of  the  job 
requires  the  utmost  cleanliness,  and  the  application  of  a 
mixture  of  boiled  linseed  oil  and  graphite  to  the  polished 
and  ground  surfaces  of  the  caps  and  nuts  should  not  be 
omitted  on  any  account.  Every  possible  precaution  should 
be  taken  to  eliminate  the  presence  of  the  slightest  trace  of 
grit  or  dirt  on  the  polished  surfaces  of  the  handholes  or  caps. 
One  single  speck  of  emery  remaining  upon  the  surface  of  a 
cap  will  unfailingly  be  the  cause  of  a  leakage,  which, 
although  in  itself  it  may  not  be  of  any  account,  will  engender 
the  corrosion  of  the  header  and  cap  to  a  greater  or  less 
extent,  so  that  the  grinding-in  process  for  that  cap  at  the 
next  cleaning  will  be  an  extremely  tedious  undertaking.  The 
tightening  up  of  the  nuts  should  be  very  carefully  under- 
taken. The  application  of  too  much  strength  will  easily 
fracture  the  claws,  and  in  using  the  wrench  it  should  be 
remembered  that  the  joint  which  is  being  operated  upon  is  a 
metal  to  metal  one,  and  that  there  is  no  soft  packing  to  pull 
against. 

When  all  the  caps  and  manhole  plates  are  again  in  position 
the  boiler  should  be  filled  with  water  and  any  leaks  marked 
with  chalk  for  attention.  If  none  of  the  leaks  are  excessive, 
the  water  pressure  should  be  pumped  up  to  between  50  and 
100  lb.  per  sq.  in.,  when  any  additional  leak  must  be  marked. 
Next  relieve  the  pressure,  slacken  back  the  imt  of  any 
leaking  cap  slightly — that  is  to  say,  not  enough  to  loosen 
the  cap,  but  enough  to  allow  of  giving  it  a  slight  twist. 
Then  tap  the  cap  back  and  forth  sideways  with  a  hammer, 
giving  it  a  slight  twisting  grinding  movement,  and  tighten 
thenut  up  again.     In  the  great  majority  of  ciises  this  attention 
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will  make  the  joint  ti'^liL,  and  will  avoid  emptying  all  the 
water  out  of  the  boiler  again.  If,  however,  the  cap  still 
leaks,  the  water  should  be  emptied  out  and  the  cap  properly 
attended  to  and  corrected,  iirespec-tive  of  the  language  of  the 
assistants. 

The  use  of  comiKjunds  in  Babcock  &  Wilcox  boilers  is,  in 
the  writer's  opinion,  detrimental,  and  should  not  be  encouraged 
when  it  is  at  all  possible  to  introduc(^  any  necessary  purifying 
agents  into  the  water  before  it  reaches  the  boiler. 


PETROLEUM    IN    ENGLAND. 


By  W.  H.  booth. 


It  has  been  known  to  a  few  for  some  weeks  that  petroleum 
had  been  discovered  in  England  at  two  spots  at  least.  The 
facts  have  now  got  into  the  daily  Press,  and  considerable 
interest  has  been  aroused.  Last  year,  as  the  result  of  my 
study  of  the  geology  of  the  London  area  in  connection  with 
artesian  work,  the  conclusion  was  more  than  ordinarily 
forced  under  my  observation  that  the  disturbed  stratification 
show'n  over  the  South-East  of  England,  the  numerous  faults 
on  the  Weald,  and  the  evidences  of  folding,  all  had  their 
origin  at  some  considerable  depth  below  surface. 

The  many  attempts,  chiefly  fruitless,  to  find  the  lower 
greensand  formation  in,  and  around,  London,  proved  prac- 
tically conclusively  that  during  the  geological  period  embrac- 
ing this  stratum  and  the  one  above  it — viz.,  the  gault  clay", 
the  sea  level  was  from  600  to  1,000  ft.  lower  relatively  to 
the  shore  than  it  is  to-day  ;  that  the  land  was  in  turn  rising 
and  falling,  and  that  between  these  two  stratifications  what 
land  there  was  consisted  of  rocks  of  the  age  of  those  in  the 
West  Country. 

My  successful  boring  to  the  lower  greensand  near  Woking, 
where  the  sand  was  found  at  1,571  ft.  deep,  or  just  about 
the  mean  of  my  limit  estimates  of  1,550-1,600,  confirmed 
the  conclusions  arrived  at  by  coinciding  so  closely  with  the 
estimate.  As  a  result,  in  the  new  edition  of  "  Liquid  Fuel  " 
I  anticipated  oil  being  found  in  England.  Now  it  has  been 
found. 

The  conclusions  to  be  drawn  from  the  results  of  the 
borings  made  during  the  past  40  or  50  years  are  that  modern 
England  was  laid  down  on  a  very  ancient  foundation,  and 
that  since  the  modern  or  recent  rocks  were  deposited  there 
has  been  a  great  disturbance  of  this  old  foundation. 

There  is  great  probability  that  oil  may  have  an  inorganic 
origin,  though  personally  I  have  had  a  leaning  towards  the 
organic  origin.  The  disturbances  alluded  to  would,  however, 
tend  towards  conditions  favourable  to  oil  production,  and  our 
surface  indications  of  deep-seated  contortions,  and  the  facts 
disclosed  by  deep  boreholes  appear  quite  to  justify  the  expec- 
tation of  oil.  So  far,  of  course,  not  much  has  been  found,  but  a 
fairly  plentiful  supply  at  one  place  and  actual  oil,  though  small 
in  quantities,  at  Willesden,  are  scarcely  likely  to  have  been 
casually  dropped  upon  by  the  drill,  unless  there  is  a  fairly 
wide  spread  of  petroliferous  ground. 

Even  in  proved  copiously-yielding  countries,  the  location 
of  a  borehole  is  a  factor  of  some  importance  :  usually  one 
drills  upon  the  crest  or  on  the  upper  slopes  of  an  anticlinal 
fold,  for  the  superior  gravity  of  water  enables  it  to  displace 
oil  in  the  synclinal  folds.  So  much  is  this  the  case,  that  in 
some  places  a  line  of  derricks  may  be  seen  to  occupy  a  very 
narrow  tract  of  land  over  the  syncline,  each  well  indicating 
the  depths  and  assisting  to  keep  the  line. 

Really  copious  boreholes  yet  remain  to  be  developed  in 
England,  and  the  best  localities  for  future  boring  must  be 
found.  Assuming  that  they  will  be  found,  and  that  petroleum 
will  be  found  in  large  quantities,  it  is  imi)ossible  to  forecast 
the  future.  With  our  coal  supjilies  becoming  more  difficult 
to  mine,  w'ith  much  of  our  coal  being  actually  thrown  away 
by  the  strike  disturbances,  and  the  drowning  of  pits  that  will 
not  again  be  unwatered,  the  presence  and  aid  of  oil  would  be 
a  great  boon  to  this  country,  and  particularly  welcome  for  the 
Navy. 

Nor  need  it  cause  much  wonder  that  there  is  oil  on  this 
side  the  North   Sea,  for  it    is  found  as  near  as  Hanover. 


The  depth  here  is  great,  but  not  exa^ssive.  The  wells 
cannot  be  called  siiallow  wells,  but  there  are  many  of  greau-r 
depth. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendments. 

SWEDEN.— The  Board  of  Trade  point  out  that  in  Group  IHB  of  the 
Swt-lish  Customs  Tariff  (electrical  machines  and  apj^ratus;. 
under  which  stators,  rotors^  current  collectors,  maj^net  poles, 
brush-holders  and  hanks  (hiirfvorj  imported  separately,  are 
dutiable  as  electrical  machines  with  a  surtax  of  JO  per  cent.,  it 
is  provided  that  this  surtax  shall  not  be  levied  in  the  case  of  an 
article  which  is  proved  to  be  imported  &n  a  substitute  for  a 
worn-out  or  otherwise  useless  part  of  a  machine  imported 
previously. 

A  recent  Swedish  Royal  Decree  prescribes  that  importers 
who  desire  to  avail  themselves  of  this  concession  mu-t 
deliver  to  the  Customs  Administration  an  assurance  on  their 
word  of  honour  that  the  imported  parts  are  intended  to 
replace  a  worn-out  or  otherwise  useless  part  of  a  machine 
of  foreig^n  manufacture  on  which  full  import  duty  was  paid. 
•  The  accuracy  of  such  assurance  must  be  attested  by  two 
responsible  persons,  and  it  must  contain  particulars  a.s  to 
the  date  of  importation  of  the  part  which  has  become  unfit 
for  use. 

The  same  Royal  Decree  lays  down  the  following  general 
regulations  as  regards  imports  of  machinery  into  Sweden  : — 
If  an  importer  fails  to  supply  the  description,  specification 
or  drawing  referred  to  in  Note  1  to  Section  IISa  of  the  Tariff  * 
or  if  the  documents  furnished  r'o  not  afford  a  satisfactory 
basis  for  assessing  duty,  the  necessary  particulars  must  be 
ascertained  by  experts  summoned  by  the  Customs  Adminis- 
tration at  the  expense  of  the  importer.  If  the  Customs 
consider  it  necessary,  the  person  declaring  the  goods  for  pay- 
ment of  duty  or  for  warehousing  must  either  himself  furnish 
a  written  assurance  on  his  word  of  honour  that  the  consign- 
ment does  not  contain  portions  of  other  machines  or  spare 
parts  of  the  imported  machines  other  than  such  portions  as 
go  to  make  up  the  machine  itself,  or  in  case  he  is  not  him- 
self the  purchaser  of  the  article,  he  must  produce  an 
assurance  to  this  effect  from  the  purchaser  If  such 
assurance  is  not  supplied  or  there  is  reasonable  ground  for 
assuming  that  the  assurance  supplied  is  not  in  accordance 
with  the  facts,  the  Customs  Administration  may  summon 
experts  to  furnish  the  necessary  particulars.  In  the  latter 
case  the  cost  must  be  borne  by  the  imi)orter  if  he  has  failed 
to  supply  the  assurance  required,  or  if  the  assurance  he 
furnished  is  not  in  accordance  with  the  facts  ;  in  other  caees, 
it  shall  be  borne  by  the  Customs. 

When  machines  are  imported  in  parts,  or  other  causes 
render  it  diflBcult  for  the  Customs  official  concerned  to 
ascertain  the  nature  of  the  machine  in  question,  the  Customs 
Office  may  deliver  it  on  deposit  of  duty  at  the  highest  rate 
which  might  be  applicable  to  the  goods,  after  such  suitable 
parts  have  been  marked  by  lead  seals  or  otherwise,  so  far  as 
may  be  considered  necessary  in  order  to  identify  them  and 
to  determine  the  nature  of  the  machine  when  it  has  been 
erected.  The  expenses  of  this  supplementary  inspection 
shall  be  borne  by  the  importer  in  accordance  with  the  scale 
of  fees  laid  down  for  the  clearance  of  goods  in  premise.^ 
belonging  to  private  persons. 

If  a  machine  is  imported  in  parts  which  arrive  on  different 
occasions  or  by  different  methods  of  conveyance,  and  the 
importer  requests  that  the  rate  of  duty  leviable  on  the 
machine  as  a  whole  shall  be  applied,  such  request  shall  be 
notified  on  the  declaration  for  the  consignment  which  arrives 
first,  and  it  shall  be  binding  as  regards  subsequent  assessment 
of  duty.  Importation  of  the  various  parts  must  take  place 
at  one  and  the  same  Customs  OflSce,  and  the  importer  must 
furnish  sufficient  proof  when  the  first  importation  takes 
place  that  all  the  parts  will  together  form  one  machine,  and 
he  must  ^upply  drawings  and  specifications  as  to  the  parts 
imported  on  each  separate  occasion  of  passing  them  through 
the  Customs.  Proof  of  payment  of  duty  shall  not  be  issued 
until  all  the  parts  have  arrived,  but  the  importer  shall  be 
allowed  to  take  possession  of  the  parts  as  imported  on 
depositing  duty  at  the  highest  rate  applicable  to  each 
separate  consignment. 

The  same  Royal  Decree  lays  down  regulations  respecting 
the  proof  required  of  the  declared  value  of  imported  goods. 


•  This  Note  provides  that :  — 

The  rates  stated  are  applicable,  unless  otherwise  stated,  to 
machines,  whole  or  in  parts,  even  if  any  subordinate  component 
parts  are  missing. 

In  declaring  machines  which  are  imported  in  a  "knocked 
down  "'  state  (».<■..  taken  to  pieces')  for  clearance  or  warehousing, 
the  owner  must  supply  an  explanatory  statement  and  specification 
of  the  parts,  together  with  a  drawing  showing  that  the  parts 
together  form  a  machine — so  far  as  the*e  may  be  required  for 
the  gnifl-incc  of  the  Customs. 
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aomplled  expressly  (or  this  Journal  by  Mkssrs.  W.  F.  Thompson  A  Co., 
Eleotrloal  Patent  Agents,  285,  High  Holborn,  Ijondon,  W.O.,  and  at 
CilTerpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


PUBLISHED    SPECIFICATIONS, 

Copies  of  any  of  the  Speoiaoations  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


5,992.  "  Insulator-carrying  brackets  or  arms  ot  telegraph  and  like  poles." 
BuLLKRs,  IjTi>.,  and  E.  Hi  Chamukhs.    March  11th. 

6,047.  "  Electric  generators."  E.  F.  Brkmner  and  J.  W.  Hkwat. 
March  11th. 

6.049.  "  Electrical  stepby-step  translating  devices."  L.  M.  Potts.  March 
11th.    (Complete.) 

6.050.  "Electrical  signalling  apparatus."  L.  M.  Potts.  (Convention  date, 
November  18th,  1911,  United  States.)    March  11th.    (Complete.) 

G,0.V2.     "Electrical  conduit  flttings."  L.  CByko  and  T.  Tai-lor.  March  11th. 

6.061,  "  Means  for  decreasing  the  injurious  eii'eots  due  to  capacity  in  electric 
conductors."  F.  A.  Becker.  (Convention  date,  March  11th,  1911,  Germany.) 
March  11th.    (Complete.) 

6.062.  "  Sparking  plugs."    I.  Koutkine.    March  11th.    (Complete.) 

6.076.  "  Igniters."  L,  D.  Vaughan  and  T.  Miller,  March  11th.  (Com- 
plete.) 

6.077.  "  Automatic  spark  timing  mechanism  for  internal  combustion 
engines."    T.  Townson.    March  11th.    (Complete.) 

6.078.  "  Time  switches."  P.  Schmid.  (Convention  date,  August  10th,  1911, 
United  States.)    March  11th.    (Complete.) 

6,099.  "Dynamos."  M.  M.  FougoE  and  C,  H.  Ruelle.  March  llth. 
(Complete.) 

6,101.  "  Method  of  regulating  the  output  of  dynamos  for  motor-cars  and  the 
like."    W.  H.  Frit/.    March  llth. 

6,112,  "  Manually  ope'ated  electric  switches  with  automatic  releasing 
mechanism."    E.  T.  R.  Murray.     March  llth.     (Complete). 

6,116.  "  Drivers'  brake  valves  for  electrically  and  pneumatically  controlled 
compressed-air  brakes."  W.  Hildebrand  and  Knorr-Bremse  Akt.-Ges. 
March  llth.    (Complete.)  41 

6,139.    "Magnetic  chucks."    H.Humphreys.    March  12th. 

6,146.  "  Coupling  up  conduits  and  fittings  for  electrical  wiring  purposes." 
F.  L.  Yates.    March  12th.    ;; 

6,155.  "Terminal  connections  for  dynamo-electric  machines."  H.  W. 
Bosworth  and  H.  C.  Siddeley.    March  12th. 

6,182.  "  Electric  heating  devices."  Perranti,  Ltd.,  and  J.  Roothaan. 
March  12th.    (Complete.) 

6,189.  "  Variable  speed  dynamos  for  use  in  starting  internal  combustion 
engines  and  the  like."    H.  Leitner.    March  12th. 

6,212.  "  Systems  of  electrical  distribution."  British  Thomson-Houston 
Co.,  Ltd.    (General  Electric  Co.,  United  States.)    March  12th. 

6,248.  "Means  for  connecting  electrodes."  Gebr.  Siemens  &  Co.  (Conven- 
tion date,  March  28th,  19U,  Germany.)     March  13th.     (Complete.) 

6.261.  "  Electrolysis  of  liquids."     J.  G.  Paulin.     March  13th.     (Complete.) 

6.262.  "  Acoustic  tubes  applicable  for  use  with  telephone  receivers." 
L.  A.  L.  Struxiano.     March  13th. 

6,269.  "  Control  of  variable  speed  dynamos  such  as  those  employed  for  train 
lighting."  Electric  and  Ordnance  Accessories  Co.,  Ltd.,  J.  Etchells  and 
E.  W.  Price.    (Addition  to  6611/1911.)    March  13th.    (Complete.) 

6,275.    "  Telegraphy."    S.  G.  Brown.    March  13th. 

6.286.  "Electric  insulators."     Bullers,  LTD.,and  G.  V. Twjss.    March  13th. 

6.287.  "  Electric  insulators."    Bullers,  Ltd.,  and  G.  V.Twiss.    March  13th. 
6,295.    "  Preparation  or  forming  of  metallic-filaments  for  use  in  incandescent 

electric  lamps,"    E.  A.  Giminuham.     March  13th. 

6,304.  "  Electrically-controlled  lifts  or  elevators."  A.  Eozier.  March  13th. 
(Complete.) 

6  305.  "Automatic  telephone  systems."  M.  Badm.  (Convention  date, 
March  13th,  1911,  Germany).    March  '3th,     (Complete.) 

6.392.  "Method  of  and  .apparatus  for  regulating  electric  currents."  J.  S. 
Goodwin,  J.  A.  J.  Haslop  and  T.  H.  Brown.     March  14th. 

6.393.  "Telephonic  transmitters,"  L.  A.  L.  Struxiano.  (Convention  date, 
March  14th,  1911,  Belgium.)    March  14th,     (Complete,) 

6.395,  "  Holders  for  electric  lamps,  electric  switches,  ceiling  roses,  blocks  and 
the  like,"    A,  R.  Mulleh,    March  14th. 

6.396.  "  Holder  for  telephones."    J.  B.  Potter.     March  14th. 

6,3P8.  "  Electric  ignition  of  internal  combustion  engines."  L.  Reyault. 
(Convention  date,  March  18th,  1911,  France.)    March  14th.     (Complete.) 

6,441.  "  Means  for  the  transmission  of  signals,  telegraphic  and  other  com- 
munications over  high-tension  transmission  lines,"  F.  Giraud-Teulon. 
March  15th.    (Complete.) 

6,473.  "Insulating  supports  for  the  conductor  rails  of  electric  railways." 
E.  T.  Brook.    March  15th. 

6.486,  "  Means  for  producing  electro-magnetic  waves  of  high  group 
frequency  and  the  application  thereof  to  wireless  telephony,"  W,  T,  Ditcham, 
H,  G.  Mattheivs  and  Grindell  Matthews  Wireless  Telephone  Syndicate, 
Ltd.    March  15th. 

6.487.  "  Electric  incandescent  lamps."    A.  C.  Hyde.    March  I5th. 

6,496.  "Electric  motor  for  transmitting  angular  movements,  with  an 
auxiliary  motor  which  controls  the  successive  displacements  for  it."  R. 
GiBARDELLi.  (Convention  date,  March  15th,  1911,  Italy,)  March  15th, 
(Complete,) 

6,498,  "  Internal  combustion  engines,"  Marconi's  Wireless  Telegraph 
Co,,  Ltd,,  and  R.  H.  White.    March  15th. 

6,500.  "  Electrodes."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)    March  15ih.    (Complete.) 

6,517.  "  Electrically  operated  valve-controlling  devices."  J.  Keith  and  G. 
Keith,     March  16th. 

6,528.     "  Electric  fittings."     W.  8.  Halliwell,     March  16th. 

6,550.  "Transformation  of  direct  currents."  Akt.-Ges.  Brown,  Boveri  et 
CiE.  (Convention  date,  March  17th,  1911,  Germany.)  March  16th,  (Com- 
plete.) 

6,555,  "  Electric  signal  for  use  on  locomotives."  R.  G.  J.  Wriohtman. 
March  16th. 

6,557.  "  Electrically  heated  culinary  apparatus."  British  Westivghouse 
Electric  and  Manufacturino  Co.,  Ltd.  (Westinghouse  Electric  and  Manu- 
facturing Co.,  United  States.).    March  16th.    (Complete.) 

6,662.  "  Device  for  supporting  conduits,  pipes  or  the  like  for  electric  con- 
ductors or  other  uses."    J.  B.  Blake  and  W.  Kilisurn.    March  16th. 

6,580.  "  Combined  intercommunication  and  party  line  telephone  systems 
and  the  like."  Sterling  Telephone  and  Electric  Co.,  Ltd.  (Telephone 
Fabrik  Akt.-Ges.  vorm.  G.  Berliner,  Germany.)    March  16th. 

6,596.    "  Electric  welding  of  metals."    K.  H.  Jones.    March  16th. 

6,599.  "  Automatic  apparatus  for  operating  electric  starting  switches  and 
the  like."    W.  A.  Clatworthv.    March  16th. 


1911. 

Processes  ok  Skpauation  by  aid  of  Elkctro-Oshosis.  V,  B,  Schwerin,  27,931, 
December  12th.     (January  25th,  1911.    Addition  to  No.  3,364  of  1911.) 

Telephonic  Th.ansmittehs.  W.  J.  Marchant.  29,195.  (.addition  to  No.  2J,390 
of  1910.) 

Electrically-Controlled    Flashlight    Apparatus.     W.    Bale    and    L.    H. 

Hopkins.     1,360.    January  18th. 
Electric  Corhknt  Distributing  Systems.     G.  H.  Merz  and  P.  V.  Hunter. 

4,004.    February  16th.     (Cognate  application.  No.  5,189  of  1911.) 
Electric  Connections  and  Switch  Control.    H.  P.  Joel.    4,019.    February 

17th, 

Apparatus  for  Perforating  the  Signal- Controlling  Tape  to  be  used  with 

Automatic  Telegraph  Transmitters,    W,  Judd,  A.  Eraser  and  Eastern 

Telegraph  Co.    4,050,    February  17th. 
Vapour  Electric  Apparatus,     M.  A.  F.  Leblanc.     4,266,     February  20th. 
Electric  Bells,  Gongs  and  the  like.     E,  R.  Grote.    4,414.    February  21st. 
Control  of   Electric   Regulators.    Akt.-Ges.  Brown,  Boveri  et  Cie,    4,915, 

February  27th,     (February  25th,  1910,) 
Electric  Wall-Plugs.     S.  W.  Martyn.    .'■>,986.    March  29th. 
Electric  Imitation  Candle  Lamps.    V.  Curtis.    7,306.    March  23rd. 
Electric  Heaters.    J.  F.  Monntt.    8,023.    March  30th.    (Convention  date  not 

granted.) 

Direct-Current  Electric  Machines.  J.  H.  Carrick  and  Greenwood  &  Batlcy, 
J^td.    8,589,     April  6th. 

Mechanism  for  Timing  Electro-Magneto  Machines  for  Explosion  Motors. 

Soo.  Rene  Gillet  et  Cie.    9,948.    April  24th.     (November  29th,  1910.) 
Elfctric  Hair-Comb.    J.  T.  Niblett  and  W.  H.  Cadraan.    10,436.   April  29th 
Means  for  Electrically  Indicating  or  Recording  the  Position,  Time  and 

Speed  of  Trains  on  Railways.     N.  T.  Jones-Miller.     11,195.     May  9th. 
Electric  Switches.    British  Thomson-Houston  Co.  and  J.  M.  Wallace.   12,919. 

May  29th. 

Arc  Lamp  Electrodes.    British  Thomson-Houston  Co.    (General  Electric  Co.) 

13,124.     May  31st. 
Control  of  Electric  Railway  Trolleys  or  Cars  having  Electric  Hoisting 

Ge.ar.     M.  a.  Bleiohert  and  M.  P.  Bleichert.     13,573.    June  6th. 
Electro  Plating  or  Coating  of  Cylindrical  or  like  R^voluble  Articles. 

A.  Walker.     14,140.    June  14th. 
Electric    Motor    Control    Systems    .^nd    Apparatus    therefor.     British 

Thomson-Houston  Co.,  Ltd.     (General  Electric  Co.)     15,822.    June  30th, 
Portable  Electric  Fdse-Wjre  Carrier.     S.  Chase.     15,564.    July  4th. 
Clock  having  Electrical  Winding  Mechanism.    N.  Gerdes.   15,684.    July  6th. 
Earthing  Devices  for  Electrical  Circuits.    Siemens  Bros.  Dynamo  Works. 

(Siemens-Schuckertwerke  Ges.)    16,907.    July  24th. 
Telephone  Instruments   especially  applicable    to    Receivers.     E.  C.  R. 

Marks.     (Q.  R.  Webb.)    16,954.    July  24th. 
Safety  Device  for  Electric  Cables.     Siemens-Schuckertwerke  Ges.     17,046. 

July  25th.     (July  25th,  1910.) 

Terjiinals  FOR  Electric  Storage  Batteries.   O.Oldham.   17,612.   August  2nd. 
Receiving    Apparatus    for     Electric    Transmission    of    Signals.     H.  A. 

Scbepeler.     17,978.    August  8th.     (August  5th,  1910.) 
Transmitter  for  Wireless  Telegraphy.    W,  T.  Ditcham.    18,271.    August 

12th. 
Diaphragms   and  like  .Sound  Receiving  and   Transmitting    Surfaces  for 

Telephones,  Gramaphones  and  other  Apparatus.    O.  Reinhardt,    18,355, 

August  14th.     (March  1st,  1911.) 
Direct-Current  Motors.    F.  Vlaminck,    20,298.    September  13th. 
Circuits  for  Automatic  and  Semi-automatic  Telephone  Systems.     Siemens 

Bros.  &  Co,     (Siemens  &  Halske  Akt.-Ges.)    21,164,     September  25th. 
Storage  Battery  Electrodes.     H.  C.  HubbeH.    21,692.    October  2nd. 
Process   of   Making   Metal-Foil   applicable   for  use   in  Storage  Batteby 

Electrodes.     H.  C.  Hubbell.    21,784.    October  3rd. 
Machine  for  Making  Perforated   Strips  with  Check  Impressions  in  Type, 

OR  for  Electrically  Translating  Perforated  Strips  into  Typewriting, 

OR  FOR  Operating  Type    Setting,    Casting   and    Impression   Machines. 

Siemens  Bros.  &  Co.     (Siemens  &  Halske  Akt.-Ges.)    22,068.    October  6th. 
Loud-Speaking  Telephonic  App  ratus.    E.  A.  Graham.    22,856.    October  10th. 
Alternating-Current  Electromagnets.    R.  A.  Barbour.    24,977,    November 

9th. 


1912. 

Manufacture  of  Electric  Accumulator  Electrodes,    S.  Pape,    728.   Januar 
8th.    (Divided  application  on  No.  12,019  of  1911.    May.  18th.) 


8kejz:ness  Li<»iitiii$2;'. — A  Sub-Committee  of  the  U.D.C.  is 

visiting  Sleaford  to  obtain   information  in  regard  to  the  electric 
lighting  system  in  vogue  there. 


German  Enterprise  in  France. — The  position  of  the 

Compagnie  Generale  (i'El'^ctricite  of  Creil  is  referred  to  by  the  Paris 
correspondent  of  a  Frankfort  newspaper,  who  represents  the  matter 
from  the  point  of  view  of  French  interests.  It  appears  from  state- 
ments made  by  the  French  directors  at  the  recent  meeting  that  the 
company  was  formed  in  1898  with  the  co-operation  of  the  Schuckert 
Co.,  for  the  working  of  the  latter's  patents,  to  which  were 
added  the  patents  of  the  Siemens  and  Halske  Co.  when  a  close 
association  was  established  bet>veen  those  two  German  firms.  The 
French  company  was  alternately  under  French  and  German  manage- 
ment without,  however,  becoming  prosperous  and  it  had  to  be 
reconstructed.  A  new  French  director  succeeded  in  bringing  the 
undertaking  into  a  better  position,  but  the  correspondent  declares 
that  German  interests  counteracted  this  movement  and  finally 
entered  into  arrangements  with  the  French  Creusot  Works  for  the 
production  of  Siemens-Schuckert  plant  for  the  conversion  of  roil- 
ways  to  electric  traction.  As  a  consequence  of  this  measure  the 
four  French  directors  tendered  their  resignation  and  the  German 
group,  which  owns  the  majority  of  the  shares,  appointed  two  new 
members  to  the  board.  The  Frankfort  newspaper  remarks  that  the 
Siemens-Schuckert  Works  will  now  probably  express  an  opinion  on 
the  French  representation  of  the  situation  of  uifairs. 
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Ac  the  present  time,  everyone's  attention  Las  been  very 
forcibly  drawn  to  the  question  of  the  ajnservation  of  our 
national  supply  of  coal,  and  to  the  desirability  of  sapple- 
meutinor  this  source  of  energy  by  othei-s,  even  if  only  for 
reasons  concerned  with  the  labour  problem. 

This,  then,  is  a  very  opportune  moment  for  the  British 
Science  Guild  to  issue  a  preliminary  Report  of  the  Com- 
mittee appointed  by  the  Guild  to  consider  the  subject  of  our 
Natural  Sources  of  Energy. 

Sir  William  Ramsay  is  the  chairman  of  the  Committee, 
and  the  present  publication  contains  the  following  reports 
from  various  memliers : — 

Sources  of  Energy  depending  on  Atomic  Transformation,  by  Sir 

William  Ramsay,  K.C.B.,  F.R.S.  : 
The  Internal  Heat  of  the  Earth  as  a  possible  Source  of  Energy, 

by  Prof,  the  Hon.  R.  J.  Strutt,  F.R.S.  ; 
Present  and   Prospective   Supplies  of  Petroleum  and  Shale  Oil 

available    for    use    as   a   Source   of  Power,  by  Sir   Boverton 

Redwood,  Bart.  : 
The  Coal  Resources  of  Great  Britain,  by  Dr.  G.  T.  Beilby,  F.B.S.  ; 
The  Effect  of  Temperature  in  the  Carbonisation  of  Coal,  and  its 

bearing  upon  the  Conservation  of  our  Coal  Supplies,  by  Prof. 

Vivian  B.  Lewes  ; 
The  Thermal   Efficiency  of   Internal   Combustion    Engines,   by 

Mr.  Dugald  Clerk,  F.R.S.  ; 
Efficiency  in  Steam  Engines,  by  the  Hon.  Sir  Charles  A.  Par&ons, 

K.C.B.,  F.R.S.  ; 
The  Conservation  of  Water  Power,  by  Mr.  Walter  F.  Reid  ; 

and  there  is  a  concluding  note  by  the  chairman. 

Sir  William  Ramsay  in  his  own  Report,  which  is  concerned 
with  atomic  transformation,  repeats  the  statement  which  he 
made  in  his  Presidential  Address  to  the  British  Association, 
which  address  we  considered  at  some  length  in  our  issue  of 
September  1st,  1911.* 

Nowadays,  he  says,  the  question  is  not — Can  it  be  done  r 
but.  Will  it  pay  to  do  it  ?  And,  so  far  as  the  production  of 
energy  from  radium  or  any  similar  substance  is  concerned, 
the  answer  is  emphatically  in  the  negative.  Perhaps  radium 
will  now  take  its  true  place  as  a  natural  marvel  of  problem- 
atical value.  It  has  been  represented  up  to  now  as  a  com- 
bination of  the  elixir  of  life,  the  philosophei's  stone,  and  the 
source  of  all  power,  including  the  internal  heat  of  the 
earth. 

Prof.  R.  J.  Strutt  considers  the  possibility  of  pumping 
cold  water  into  the  hot  interior  of  the  Ciirth,  at  places 
where  this  hot  interior  is  accessible,  and  pumping  it 
out  again  at  a  temperature  suitable  for  use  as  a  driving 
agency.  This  would  invi>lve  the  insUiUation  of  iron  pipes 
in  molten  rock,  and  Prof.  Strutt  ingenuously  remarks  that 
the  engineering  dirticulties  would  bt^*  very  great :  with  which 
opinion  we  think  our  readei-s  will  tind  themselves  in 
agreement. 

The  (juestion  of  the  supply  of  petroleum,  and  of  the  dis- 
tillation of  petroliferous  shale,  is  of  more  serious  imjwrtance. 
Sir  Boverton  Redwood  deals  with  this  matter,  and  sroes  into 
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considerable  detail,  showing  the  output  of  crude  petroleum 
from  the  various  sources,  and  the  possibilities  of  increased 
supplies.  It  is  satisfactory  to  note  that  some  considerable 
increase  in  the  amount  of  petroleum  produced  within  the 
limits  of  the  British  Empire  may  be  looked  for.  In  this 
connection  Mr.  W.  H.  Booth's  article  on  page  527  of  our 
issue  of  last  week,  in  which  he  states  that  he  has  actually 
determined  the  presence  of  oil-bearing  strata  in  P]ngland 
itself,  is  of  special  interest. 

The  sections  contributed  by  Dr.  Beilby,  Prof.  Lewes,  Mr. 
Clerk,  Sir  Charles  Parsons  and  Mr.  Reid,  remind  us  of  two 
Presidential  Addresses  to  the  Institution  of  Electrical 
Engineers.  Mr.  »Iames  Swinburne,  in  1902,  considered  the 
limits  bearing  upon  various  electrical  engineering  problems, 
amongst  which  were  the  tides — a  report  on  wave  power 
is  to  be  expected  from  the  British  Science  Guild  later  on — 
water-power,  the  steam  engine,  and  the  gas  engine.  Con- 
cerning this  last,  he  noted  that  there  was  at  that  time  con- 
siderable prejudice  against  the  Diesel  engine,  because  it  was 
novel,  and,  from  the  condemnation  it  was  receiving,  he 
concluded  that  it  was  very  good,  which  prophecy  is  now 
being  proved  correct.  In  1910  our  present  President,  Mr. 
Ferranti  (who  is  also  a  member  of  this  Committee),  s}X)ke 
upon  the  ciuestion  of  coal  conservation,  and  made  his 
famous  '*  all-electric  "  proposition. 

Briefly,  the  contributions  concerned  with  coal,  by  Dr. 
Beilby  and  Prof.  Lewes,  tell  us  that  we  should  extract  the 
gas  from  coal,  and  use  it  for  generating  electricity,  which 
could  be  cheaply  transmitted  from  the  pit  mouth  to  the 
place  where  it  was  to  be  used.  Prof.  Lewes  makes  a  great 
point  of  the  advisability  of  using  low  temperatures  in  the 
coke  ovens.  The  gas  is  richer,  and  could  be  diluted  with 
water  gas,  which  is  much  cheaper  than  coal  gas.  The  coke 
left  behind  is  better  for  burning,  and  there  is  more  tar.  Both 
writers  insist  strongly  on  the  necessity  for  using  recovery 
ovens,  and  doing  away  with  those  of  the  beehive  type. 

Mr.  Dugald  Clerk  prophesied  nearly  30  years  ago  that 
the  internal  combustion  engine  was  coming,  and  he  reminds 
us  of  this  prediction  in  his  Report.  The  Diesel  engine 
is  certainly  coming  very  much  to  the  front,  together  with 
other  prime-movers  consuming  oil,  and  there  seems  very 
little  doubt  that  when  this  kind  of  engine  has  been  rendered 
more  perfect,  it  will  be  largely  used  for  the  driving  of 
electrical  machinery.  Mr.  Clerk  touches  on  the  question  of 
enforcing  by  law  the  use  of  gas  power,  but  he  thinks  that 
even  apart  from  vested  interests,  such  action  would  be  of 
doubtful  benefit. 

Sir  Charles  Parsons  writes  on  the  subject  of  large  turbines 
and  their  efficiencies,  pointing  out  that  in  such  machines  it 
is  possible  to  convert  70  per  cent,  of  the  steam  energy — not 
the  heat  energy — into  work,  while  in  small  reciprocating 
units  this  efficiency  may  be  halved. 

Mr.  Walter  Reid  writes  an  interesting  note  on  water 
power,  dealing  also  to  some  extent  with  afforestation. 

The  project  lately  put  forward  by  Sir  William  Ramsay,  of 
burning  the  coal  at  the  pit  bottom  instead  of  at  the  top, 
opens  up  vast  possibilities.  We  shall,  however,  postpone 
comment  on  this  subject  for  the  moment.  We  understand 
that  experiments  in  this  direction  are  to  be  undertaken. 

The  trend  of  thought  among  scientists  of  all  professions 
is  :  (1)  Burn  your  fuel  economirally  ;  (2)  Burn  it  centrally  ; 
and  (:3)  Transmit  by  electricity.  Thus  we  see  that  the 
prolongation  of  the  ind]jstri?l  life  of  this  country  rests  largely 
with  electrical  engineers,  and  we  have  no  doubt  that  they 
will  prove  equal  to  the  occasion. 


The  German 

Electrical 

Industry 

in  1911. 


The  situation  of  the  electrical  industry 
in  Germany  in  1911.  exclusive  of  the 
business  transacted  by  the  four  large 
firms,  is  discussed  in  the  report  issued  by 
the  Association  of  Electrotechnical  Special 
AVorks,  which  is  claimed  to  represent  several  liundreds  of 
the  smaller  establishments.  In  general  the  year  is  charac- 
terised as  having  been  favourable,  as  the  special  works 
succeeded  in  obtaining  an  increased  turnover  both  at  home 
and  abroad,  although  the  export  trade  advanced  to  a  some- 
what less  extent  than  in  1910.  It  is  now  more  difficult  for 
the  works  to  retain  the  foreign  market*,  as  electrical  manu- 
facturers in  other  countries  are  becoming  stronger  under  the 
protection  of  high  import  duties,  and  the  circumstance  that 
the  exports  of  electrical  products,  which  were  formerly  very 
considerable,  will  largely  decline  in  the  future — as,  for 
instance,  to  Sweden — will  have  to  be  reckoned  with.  Not- 
withstanding the  better  condition  of  trade,  prices  further 
receded,  although  it  was  to  some  extent  possible  to  equalise 
the  decrease  by  improved  manufacturing  methods  and  the 
increased  turnover.  On  the  question  of  labour,  the  report 
remarks  that  the  conditions  were  considerably  more  unfavour- 
able than  in  1910,  since  a  large"  numlier  of  establishments 
were  disturbed  through  partial  strikes  and  through  the  lock- 
out of  metal  workers,  especially  in  Berlin  and  Saxony,  whilst 
at  the  same  time  a  scarcity  of  skilled  workers  generally,  was 
manifested. 

The  makers  of  electrical  machinery,  the  report  proceeds 
to  state,  were  very  well  employed  in  general,  although  under- 
selling by  the  large  firms  in  the  open  market  was  specially 
perceptible.  In  the  case  of  electric  cables  and  insulated 
wires  the  works  were  also  well  occupied,  but  over-production 
still  prevailed  in  the  manufacture  of  lead  cables,  and  this 
was  also  very  largely  the  case  in  other  countries.  Although 
a  syndicate  for  cables  exists  in  the  home  market,  ail  attempts 
hitherto  made  to  establish  a  similar  combination  for  insulated 
wires  have  failed.  The  branches  concerned  with  the 
production  of  apparatus  for  heavy  currents  and  of  installation 
materials  were  likewise  well  employed,  and  in  these  cases 
also  the  larger  volume  of  business  and  more  rational  methods 
of  manufacturing,  enabled  the  works  to  partly  recoup  them- 
selves for  the  further  fall  in  sale  prices.  On  the  other  hand, 
the  glow-lamp  department  was  unsatisfactory,  and  the  fresh 
reduction  in  the  prices  of  metal-filament  lamps  last  October 
scarcely  permitted  of  the  realisation  of  any  profits.  The  arc 
lamp  branch  suffered  from  the  tax  imposed  on  lighting 
apparatus,  and  a  similar  observation  also  applies  to  the 
carbon  department.  Measuring  instruments  and  meters 
afforded  good  employment,  although  prices  became  still  more 
unfavourable.  The  makers  of  artificial  insulating  materials 
were  well  occupied,  but  the  advent  of  fresh  competition 
caused  prices  to  be  depressed.  Business  in  insulating  tubes 
in  particular  was  brisk,  although  makers  suffered  from  the 
establishment  of  new  competitive  works  abroad. 

The  report,  in  conclusion,  refers  to  the  efforts  made  by 
the  Governments  of  various  of  the  Federal  States  to  prevent 
the  further  creation  of  monopolies  in  installation  work  and 
materials.  It  is,  however,  considered  that  these  endeavours 
can  only  be  regarded  as  small  remedies  and  as  fragmentiiry 
work,  seeing  that  the  majority  of  the  State  and  communal 
authorities,  who  have  to  place  orders  for  plant  and  works  to 
an  increasing  extent,  entrust  the  contracts  as  a  whole  to  the 
large  firms  without  any  division,  and  thereloy  exclude  free 
competition  in  the  trade. 


Copper. 


The  upward  tendency  of  copper  prices, 
at  the  same  time  as  tin  is  rising,  is  re- 
marked upon  by  a  writer  in  the  Financier  of  March  25th. 
As  he  points  out,  the  price  has  continued  to  rise  in  face  of 
the  labour  deadlock.  This  is  attributed  to  a  degree  of 
co-operation  and  regulation  of  output  in  advance  of  former 
conditions,  as  well  as  to  shrinking  stocks,  and  the  existence 
of  a  l)ear  account.  The  steady  increase  in  the  world's  con- 
sumption is  noted  ;  it  has  risen  from  720,000  tons  in 
1907  to  851,000  tons  in  lit  10.  and  is  estimated  at  875,000 
tons  for  last  year.  A  factor  in  this  is  the  large  increase  in 
consum])tion  in  Germany  and  France  ;  for  while  in  1910  the 
German  consumption  was  117,109  tons,  last  year  it  rose  to 
135,487  tons,  and  that  of  France  rose  'rora  a  normal  value 
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of  (;.5,4K(;  tons  to  80,H87  tons.  In  America,  the  demand 
fell  off  l)y  1.3,^1)1  tons,  and  in  Kiif^laiid  it  was  stationary, 
thouKli  at  a  hif^h  fi<i:ure,  namely,  117, TJ2  tons.  The  leading 
copper  shares  have,  as  is  natural,  participated  iji  the  rise, 
but  not  to  the  extent  which  would  he  expected.  The 
American  mines  appear  to  be  firmest  in  this  respect. 

Messrs.  Merton's  statistical  circular,  giving  the  whole 
production  for  last  year,  contains  interesting  statistics  bearing 
upon  the  above.  From  these  we  find  that  Africa  and  Ar- 
gentina show  a  good  increase  on  last  year,  and  Auetralia  an 
appreciable  production  of  41,840  tons  (nearly  equalled, 
however,  in  1907) ;  Bolivia,  Canada  and  Chile  show  a  distinct 
falling-off  in  production.  Cuba  appears  to  be  coming  on, 
now  showing  41, 550  tons,  whereas  live  years  ago  she  did  not 
figure  in  the  statistics.  Germany's  output  at  22,010  tons  is 
good  (for  Europe),  though  only  one-fifth  of  her  consump- 
tion. Japan  shows  especially  strong  with  55,000  tons,  an 
increase  of  G,000  tons  on  her  previous  record  (1907). 
Mexico,  like  so  many  of  the  countries  of  that  hemisphere, 
shows  smaller  production,  while  Norway  seems  to  have,  for 
the  present,  reached  the  limit  of  her  output  at  t),400  tons. 
Peru  and  Russia  have  both  increased,  and  show  up  well  on 
past  figures.  Spain  and  Portugal  show  a  small  increase  for 
Rio  Tinto,  whose  production,  however,  is  still  1 ,000  tons 
below  the  best,  and  a  satisfactory  return  for  the  whole 
country  of  52,045  tons.  The  United  States  shows  an  in- 
crease of  7,715  tons  on  1910,  and  still  maintains  an  increase, 
though  the  leading  producing  States  have  all  fallen  off  except 
Arizona. 

A  note  in  the  Financial  News,  quoting  from  the  annual 
report  of  Messrs.  A.  Hirsch.&  Son,  gives  the  German  pro- 
duction of  copper  for  last  year  (1911)  at  37,500  tons,  a 
quantity  considerably  higher  than  given  in  previous  reports. 
The  home  consumption  amounted  to  238,745  tons,  against 
212,268  tons  in  1910,  the  increase  being  due  mainly  to  the 
growing  development  of  the  electrical  industry,  which 
absorbed  110,000  tons  in  1911.  Germany  at  208,826  tons 
(consumption  minus  production)  with  England  (159,736  tons) 
and  France  (106,408  tons)  together  consumed  501,129  tons, 
a  quantity  considerably  in  excess  of  the  United  States' 
316,791  tons. 

The  continued  rise  in  price  is  commented  upon  in  the  Timen 
with  reference  to  the  possibilities  of  increased  output  with 
the  newer  producers.  In  this  respect  Australia  shows  an 
excellent  record,  putting  out  only  6,500  tons  20  years  ago, 
and  42,000  tons  last  year.  Japan,  at  55,000  tons,  was  con- 
siderably in  advance  of  Australia  in  1892,  then  producing 
18,000.  Peru  has  risen  from  7,580  tons  in  1902  to  25,445 
in  1911. 

The  twenty-ninth  annual  report  of  the 

Thp   Pftfpnte 

Report  1911  Comptroller-General  of  Patents,  Designs 
and  Trade  Marks  shows  a  decrease  of 
4-2  per  cent,  (from  39,873  to  38,186),  in  the  total  number  of 
specifications  received  during  1911,  as  compared  with  1910. 
The  number  of  applications  accompanied  by  provisional 
specifications  decreased  6  per  cent.,  while  those  accompanied 
by  complete  specifications  increased  2-2  per  cent,  and  reached 
the  record  total  of  9,829.  The  number  of  applications  from 
persons  residing  in  the  United  Kingdom  decreased  approxi- 
mately 6*5  per  cent.,  while  the  number  granted  to  residents 
in  most  foreign  countries  showed  increases,  with  the 
exception  of  the  U.S.A.  (decrease,  5-25  per  cent.).  A  total 
of  16,452  patents  have  been  granted  on  30,603  applicatiors 
received  in  1909,  and  among  16,269  patents  granted  in  the 
United  Kingdom  in  1910,  42-5  per  cent,  were  to  persons 
non-resident  on  British  soil.  Corresponding  percentages  are  : 
U.S.A.,  10-5  percent. ;  Germany,  30*6  per  cent. ;  P'rance,  53-9 
per  cent. ;  Switzerland,  58  percent.  ;  Austria,  66*6  per  cent. 
The  subjects  of  the  applications  continue  to  form  a  reliable 
index  to  the  progress  of  industry  and  its  conditions,  but 
events  of  temporary  interest  give  rise  to  abnormal  numbere  of 
more  or  less  relevant  patents  ;  thus  the  Hawes  Junction 
and  Pontypridd  disasters  led  to  numerous  applications  cover- 
ing automatic  railway  signalling  devices.  The  ever-increasing 
importance  of  means  of  locomotion,  and  apj  aratus  auxiliary 
thereto,  is  demonstrated  by  the  high  percentage  of  appli- 
cations filed  re  road  wheels,  variable- speed  gearing,  clutches, 
and  Bo  on.  Internal  combustion  engines  have  claimed  much 
attention  from  inventors,  particularly  in   connection   with 


revolving  cylinder  and  "  valvelets ''  t^-pes.  A  large  propor- 
tion of  the  aeronautical  patents  refer  to  the  use  of  aero- 
planes as  naval  auxiliaries,  and  hence  to  the  queetion  of 
rising  from  and  landing  on  battleship  decks.  Increasing 
attention  is  lj<iing  given  to  applifjations  of  the  gyrr^sa^pe,  e.g., 
as  a  substitute  for  the  magnetic  comfiass,  and  as  an  anti- 
skidding  and  stabilising  device  for  vehicles. 

The  total  receipts  of  the  department  amount  to  £319,711, 
as  compared  with  £314,021  in  1910,  and  the  surplus  of 
receipts  over  exijenditure  is  £114,731 — an  increase  of 
£15,662  on  the  1910  figure.  During  last  year,  6,283 
volumes  were  added  to  the  library,  making  the  present  total, 
exclusive  of  duplicates,  136,000  (44,300  works).  The 
total  number  of  readers  registered  was  155.091,  as  against 
153,707  in  1910.- 

An  examination  of  17,039  (xjmplete  specifications  acc-epted 
in  1910  showed  1,1^1  U)  be  wholly  antici[)ated,  10,352 
partly  anticipated,  and  5,500  not  anticipated.  Of  those 
anticipated,  10,363  were  amended  without  a  hearing  and 
740  after  a  decision.  The  expiry  of  15,539  patents  in  1911 
and  the  sealing  of  17,164,  increased  the  number  in  force  by 
1,625.  Out  of  13,452  patents  sealed  on  applications  made 
in  1898,  only  3*9  per  cent,  were  maintained  for  the  full 
period  of  14  years.  The  Hart,  McCuUoch,  and  Lodge 
patents  (extended  beyond  the  normal  maximum)  expire  in 
1914,  1918,  and  1918  respectively. 

During  the  last  10  years  the  numV>er  of  hearings  upon 
oppositions  to  the  grant  of  patents  was  1,316,  and  among 
198  appeals  heard  by  the  law  officer  the  decision  of  the 
Comptroller  was  supported  in  118,  varied  in  55,  and  reversed 
in  25  instances.  In  18  appeals  against  the  results  of  72 
hearings  upon  opposition  to  specification  amendments,  the 
Comptroller's  decision  was  twice  varied  and  twice  reversed. 
During  the  same  decade  there  were  1,217  hearings  under 
Sec.  73  of  the  1907  Act,  and  only  one  reversal  in  26  appeals. 
Last  year  there  were  36  hearings  re  restoration  of  lapsed 
patents,  and  4,360  hearings  were  fixed  under  Sec.  7  (4), 
1907  ;  1  (6),  1902  ;  and  Patents  Rule  33,  1908,  but  2,381 
of  these  were  abandoned  or  settled  by  amendment  of  the 
specifications. 

We  often  have  something:  to  learn  from 


our  Colonial  brethren  in  relation   to  the 


Municipal 

Trading  in  ,      ,    ,       ■  •  rrn  •  ,.  i- 

Canada.  supply  of  electricity.  1  his  means  of  dis- 
tributing power  has  naturally  found  favour 
in  a  country  where  energy  can  be  had  for  the  asking,  and 
where  its  supply  is  not,  as  here,  dependent  upon  the  sweet 
will  of  the  miner,  egged  on  by  the  leathern -lunged  agitator 
who  has  to  oiate  for  his  living.  It  is  satisfactory  to  find, 
however,  that  although  the  supply  of  electricity  in  some  of 
the  Dominions  is  recognised  as  a  public  or  municipal  affair, 
there  is  a  body  of  opinion  that  the  supply  of  fittings,  &c., 
should  be  reserved  for  private  enterprise. 

For  instance,  the  Hamilton  Herald  has  recently  warned 
the  municipal  Corporations  against  going  into  the  retail 
business.     In  the  course  of  its  warning  it  says  : — 

It  is  natural  and  right  that  municipal  corporations  should  have 
power  to  supply  electric  power  and  light  to  private  consumers  on  a 
commercial  basis,  for  the  distribution  of  electric  current  is  in  the 
nature  of  a  natural  monopoly,  and  all  natuial  monopolies  should 
be  publicly  owned  and  controlled.  The  distribution  of  water  is  no 
more  a  natural  monopoly  than  the  distribution  of  electric  current. 
But  the  vending  of  electric  fixtures  and  supplies  is  not  a  natural 
monopoly.  We  do  not  think  it  would  be  prudent  for  the  municipal 
corporation  to  go  into  business  as  a  vendor  of  water-taps  and 
washe'-s,  of  sinLs  and  ba+h-tubs  and  other  fixtures  and  furniture  in 
connection  with  which  water  is  used.  And  the  same  is  true  of 
electric  supplies  aud  fixtures.  These  things  are  articles  of  com- 
merce not  subject  to  monopoly — at  Itast  it  is  not  natural  that 
either  the  production  and  distribution  of  them  should  be  mono- 
polised. If  the  municipal  corporation  were  to  go  into  business  as 
a  vendor  of  such  supplies,  it  would  have  to  compete  with  mer- 
chants and  plumbers,  and  the  competition  would  be  unfair. 

Admit  that  the  municipal  corporation  may  properly  buy  and  sell 
goods  of  this  sort,  and  you  will  find  it  exceedingly  diflBcult  to  set 
bounds  to  municipal  commercial  enterprise. 

We  might  say,  with  reference  to  this  expression  of  opinion  : 
"  We  agree,  and  have  nothing  to  add." 

The  journal  in  question  indicates  one  justification  for  this 
form  of  municipal  trading.  It  expresses  the  view  that  if 
local  vendors  of  fittings  made  any  attempt  to  refuse  to 
handle  eUctric  fixtures  and  supplies  adapted  to  the  kind  of 
power  supplied  by  the  municipality,  the  municipality  might 
then  take  up  the  trade  for  its  own  protection. 
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THE     INTER-RELATION     OF     CAPACITY     IN 
THREE-PHASE    THREE-CORE    CABLES. 

Bv  A.  B.  CLARK. 


When  people  make  capiu-ity  tests  on  three-phase  three-core 
cables  they  do  not  always  connect  up  the  cores  in  the  same 
combination  :  it  is  not  nnnsnal  to  hear  of  widely  different 
values  of  the  capacity  given  for  what  is  really  the  same  cable. 
In  what  follows  it  is  shown  how  from  two  capacity 
measurements,  each  of   a  different  method   of    t-onnecting 


Fig.  1. 


Ftg.  3. 


Fig.  2. 


Fig.  4. 


up  the  cores  of  the  cable,  all  the  other  combinations  can  be 
calculated  :  thus  tests  made  in  various  ways  can  be  reduced 
to  a  common  basis  for  comparison. 

Let  fig.  1  represent  the  section  of  a  three-phase  three-core 
ciible,  1,  2,  r^  being  the  cores  and  s  the  lead  sheath.  These 
cores  may  be  considered  as  being  without  capacity,  but  con- 
nected to  each  other  and  the  lead  sheath  by  means  of  con- 
densers Ki  and  K,. 

It  is  convenient  to  make  the  two  capacity  tests  as  follows, 
but  any  combination  will  do  : — 

1.  Make  a  capacity  measurement  between  core  1  and  the 
other  cores  2  and  ;3  connected  to  the  sheath  s  :  this  we  will 
represent  by  l||2.o.s.  This  is  shown  diagrammatically  in 
fig.  2  :  call  this  x. 

2.  Make  a  capacity  measurement  between  the  three  cores 
connected  together,  and  the  sheath  s  ;  this  is  called  1.2.3||s, 
and  is  shown  in  fig.  P)  ;  call  the  value  of  this  ^J. 

■  Now  the  capacity  measurement  .r  is  equal  to  the  three 
capacities,  k,  and  twice  K,,  in  parallel.     That  is — 

a;  =  K,  -f  2k2    ■        ...  (1) 

The  capacity  measurement  y  is  equal  to  the  three  capa- 
cities Kj  in  parallel.     Then  we  have — 

?/  =  3Ki  ...  .; (2) 

It  follows  that  K,  =  ///3  :  and  substituting  this  value  of 
K,  in  equation  (1)  we  have — 

X  =  y/3  -I-  2  Kj 
.-.  K,  =  ;c/2  -  y/6 

=  r(3a;  -y) (-O 

As  an  example  from   practice,  tlje  following  test  on  an 
11,000-volt  three-phase  cable  is  given  : — 
Capacity  112.3.  s  =  '260  microfarad  per  mile. 

L2.3  11  S  =  -494     „ 
K    =  -494/3  =  -1646  microfarad  per  mile. 
'     j^^  _  ^  (^3  X  -209    —   -494)   =   •0521    microfarad   per 
mile. 
Having  obtained  Kj  and  Kg  other  combinations  may  be 
considered. 

Fig.  .5  represents  the  conditions  of  the  capacity  of 
1  core  to  the  lead  sheath  ;  denoted  by  1/s,  cores  2  and  3 
being  insulated. 

It  will  be  seen  Lhat  core  1  is  joined  to  the  lead  sheath  by 
capacity  Ki  ;  &lso  by  way  of  cores  2  and  3  by  means  of 
capacities  Kj  and  Ki  in  series. 
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Call  the  capacity  of  k^  and  k,  in  series  =  k.     Then — 
1/k  =  1/k,  -I-  1/k, 

.-.    K    =    K,  K,  /(Ki    -f    Kj). 

Therefore — 

Capacity  l||s  =  Kj  -f-  2  k,  Kg./CKi  +  k^).  (t) 

Taking  the  previous  example — 

,     ■     .        „  /.l(;4li   X  .052 i\ 

Capacity  His  =  .l.i4(;  +  2   [j^,,^^,^rMn)   =  '-*=^ 

microfarad  per  mile. 

The  capacity  obtained  for  this  combination  of  Ijjp 
experimentally  on  the  same  cable  was  •24>S  microfarad  per 
mile,  which  is  in  close  agreement  with  the  calculated 
value. 

The  combination  shown  in  fig.  6  is  that  of  the  capacity 
betvveen  any  two  cores,  denoted  by  1||2  ;  the  third  core  being 
insulated.  In  this  connection  there  are  three  paths  between 
the  two  cores  1  and  2  : — 

1 .  By  means  of  Kj  to  the  sheath. 

2.  „  „    Kj  between  cores  1  and  2. 

3.  „  „    K  and  core  3. 

Therefore,  by  the  ordinary  rule  for  the  grouping  of  con- 
densers the  capacity  of  the  combination  is — 

1||2  =  K,  -F  Kj2  -h  K,/2, 

=   \  (3  K,   +   K,)  ...  (-,) 

Taking  the  actual  test  case  as  above  for  the  example,  we 
have — 

Capacity  1|12  =  ^  (3  x  -052  -f-  -1640)  =  •1(504  micro- 
farad per  mile.  The  actual  experimental  value  for  this 
cable  and  combination  was  'IGiJ  microfarad  per  mile  ;  again 
in  reasonably  close  agreement. 

Fig.  7  represents  the  combination  denoted  by  1 1|  2.3  ;  that 
is,  the  capacity  between  core  1  and  the  cores  2  and  3  in 
parallel. 

In  this  case  we  have  two  of  the  capacities  k^  in  parallel, 
and  these  are  in  series  with  the  remaining  capacity  Kj  ; 
also  the  two  capacities  k^  in  paralle'.  The  value  of  the  two 
capacities  k,  in  p'^rallel  is  2  Kj,  and  if  the  value  of  2  Kj  in 
series  with  Kj  is  k.  then — 

]  K  =  ]  2  Ki  +  1/k,. 

Therefore,  k  =  |  Kf. 

Therefore  the  capacity  of  this  combination  is — 


1112.3  =  f  Ki  -I-  2  Kg 


00 


Fig.  5. 


Fig.  6. 


Fig. 


Fig.  8. 


Fig.  9. 


Illustrating  by  means  of  the  example  as  before — 

Capacity    1|12.8    =    f    x    -KUO  -f    2    x  '0521  =  "214 
microfarad  per  mile. 

The  observed  value  of  this  combination  of  cores  was 
found  to  be  -221.  . 

Fig.  4  shows  the  •  combination  denoted  by  l||2.s  ;  that  is, 
the  capacity  between  core   1   and  core  '?  connected  to  the 
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shcatli,  core  3  being  left  insulated.     In   this  case  there  are 
three  paths — 

I.  \>y  means  of  k,  to  the  sheath  from  core  1. 

■2.  \\y  means  of  k,  between  cores  1  and  2. 

;;.   By  means  of  k,  and  K2  in  series  to  the  sheath  by  way 

of  core  3. 
Therefore,  from    what    has   been    said    previously,    the 
capacity  of  this  combination  is — 

l||2.s  =  K,  +  K,  +  K,  k,/(Ki  +  k,)     ...         (7) 
To  illustrate   by    means   of   the   example   as  before,  1  we 
have — 

fi  -x       ,11-.  ^^in     ,      ,>'Ti       ,        '1040    X    -0521 

Capacity  1   2.s  =  -11.46  +  -0021    +  — -— --^ 

^      J      "  '1646  +  M)o2] 

=  '2503  microfarad  per  mile. 

The  actual  value  of  this  com])ination  obtained  by  experi- 
ment was  •258  microfarad  per  mile,  showing  closer  agree- 
tnent  than  the  previous  combination. 

The  last  two  combinations,  shown  in  figs.  8  and  0,  are 
similar  in  the  fact  that  the  two  cores  1  and  2  are  joined 
in  parallel,  and  the  calculations  are  made  between  these  two 
cores  and  the  sheath  ;  but  in  fig.  9  'the  core  3  is  joined  to 
the  sheath,  and  in  fig.  8  it  is  insulated. 

The  condition  shown  in  fig.  8  is  denoted  by  1.2  ||s  ;  and 
without  going  into  detail,  it  will  be  seen  that  this  capacity 
is — 

1.2 lis  =  2k,  +  2  K.,  K,  /  (K,  +  2  K2). 

Example  as  before — 

n        ■,     ,    >ii  ,n,n  2  X   -0521   X  -1646 

Capacity   1.2  s   =     -1046    x    — —      - 

^       ^         "  •1G46  +  2   X  -0521 

=  '393  microfarad  per  mile. 

No  experimental  test  of  this  combination  was  made. 

Now,  in  fig.  9  the  fact  of  connecting  the  core  ;>  to  the 
sheath  makes  the  expression  for  this  combination,  denoted 
by  1.2  II 3. s,  a  very  simple  one  :  it  will  be  readily  seen  to  be, 
with  reference  to  fig.  9 — 

1.2||3.S  =  2  k,  +  2k^  (9) 

Example: — Capacity  1.2  ||3.s  =  2  x  -1640  +  2  x 
•0521  =  '4334  microfarad  per  mile.  The  experimental 
value  for  this  combination  was  •435  microfarad  per  mile. 

The  experimental  determinations  of  the  capacity  were 
made  by  the  usual  method  of  comparison  with  a  standard 
condenser. 

Below  are  tabulated  a  few  comparisons  between  the 
calculated  and  observed  values  for  various  cables  : — 


FRAUDULENT    TESTS. 


Combinations    . . 

iiia.3.s. 

1.2.3|!s. 

Ills. 

1112 

1112.3. 

1112.8. 

1.2118. 

1.2i|3.8. 

Size. 

Capacitji  per  mile. — 

Measured.. 

•269 

•494 

•248 

•166 

•221 

•258 



•435 

37/15 

Calculated 

— 

— 

■243 

•160 

•214 

•256 

•393 

•433 

Measured.. 

•255 

•43 

— 

•150 

206 

— 

— 

•390 

37/15 

Calculated 

— 

— 

•223 

•155 

•206 

•288 

•348 

•397 

Measured.. 

•28 

•495 



•168 

•224 

•268 



•440 

37/14 

Calculated 

— 

— 

•25 

•168 

•225 

•265 

•397 

•445 

Measured . . 

•304 

•528 

•26G 

•184 

•247 

•304 

•324 

•474 

37/13 

Calculated 

*~~ 

"" 

•269 

•184 

•245 

•286 

•374 

•480 

•  > 

Irish    Electricians. — In    Parliament    last  week,   Mr. 

Brady  asked  the  Vice-President  of  the  Department  of  Agriculture 
(Ireland)  whether  his  attention  had  been  called  to  the  fact  that  his 
Department  recently  advertised  for  applicants  for  the  position  of 
electricians  to  the  new  Royal  College  of  Science  in  Dublin,  and  if 
so,  how  many  Irish  electricians  applied,  and  what  was  the 
nationality  of  the  succesful  candidate  .' — Mr.  Russell,  in  reply,  said 
that  there  were  120  applicants  for  the  post,  and  the  candidate  who 
received  the  appointment  was  an  Irishman, 

A  Copper  Trade  Forecast. — According  to  a  statement 

accompanying  th»  statistics  which  have  just  been  issued  by  the  firm 
of  Aron  Hirsch  <fe  Son,  of  Halberstadt.  the  prospects  of  an  increase 
in  the  European  consumption  of  copper  can  be  regarded  as  decidedly 
favourable,  and  the  electrical  industry  of  Germany  in  particular 
entertains  good  expectations  in  respect  of  the  near  future,  especially 
in  relation  to  the  conversion  of  steam  railways  to  electric  traction. 
As  far  as  the  United  States  are  concerned,  the  firm  states  that  it 
seems  as  if  great  expectations  of  a  thorough  improvement  in 
industrial  branches  in  1912  are  still  premature  on  account  of  the 
impending  presidential  election.  But  even  if  an  increase  in  the 
stocks  of  copper  should  be  observed  in  the  current  year,  it  should 
not  be  overlooked  that  this  situation  cannot  last  long,  as  the  con- 
sumption should  soon  again  exceed  the  production  through  the 
intervention  of  American  industries.  In  general,  the  copper 
industry  is  held  to  be  justified  in  good  expectations  for  the  early 
future. 


[contributed.] 

As  a  contract  for  any  kind  of  power  plant  machinery  ig 
rarely  placed  withf)Qt  definite  guarantees  aa  to  jierformance 
and  efficioncy  being  demanded,  it  naturally  follows  that 
certain  tests  ha\e  to  be  carried  out  with  the  object  of  assur- 
ing the  purchaser  that  all  specified  results  have  been 
obtained.  Upon  the  satisfactory  completion  of  such  teflts, 
usually  dignified  by  the  name  of  "  official  trials,"  payment 
for  the  plant  depends,  and  as  the  earning  of  a  bonus  or  the 
incurring  of  a  penalty  is  frequently  consequent  upon  the 
exact  results,  to  say  nothing  of  the  credit  of  the  manufac- 
turer, it  follows  that  the  latter  has  every  inducement  to 
secure  a  favourable  record  upon  the  test  sheet.  The  other 
party  to  the  contract,  however,  has  e^en  more  interest  in  the 
tests,  because,  not  only  will  they  probably  constitute  his  one 
and  only  means  of  knowing  what  the  efficiency  of  his  plant 
really  is,  but  any  default  in  performance  will  be  a  source  of 
loss  or  danger  to  him  so  long  as  the  plant  is  in  use. 

Now,  when  competition  is  very  keen  amongst  contractors 
to  secure  a  particular  order,  there  is  an  obvious  temptation 
amongst  the  less  scrupulous  to  claim  an  exceptionally  high 
efficiency  for  their  products,  and  to  guarantee  a  Ijetter  per- 
formance than  they  are  likely  to  obtain,  trusting  to  conceal 
the  discrepancy  when  the  tests  are  carried  out.  It  is  not, 
however,  only  in  the  case  of  firms  giving  high  guarantees 
that  fraudulent  testing  is  met  with,  as  there  are  others  who 
habitually  resort  to  such  practice  because  they  are  incapable 
of  obtaining  results  which,  with  better  design  and  workman- 
ship, should  be  easily  secured. 

It  may  be  protested  that  the  supervision  of  tests  on  behalf 
of  the  purchaser  should  be  sufficient  protection  against 
deliberate  and  systematic  fraud  ;  but,  unfortunately,  this  is 
by  no  means  the  case.  The  average  inspector  is  a  young 
man  whose  previous  experience  in  some  consultant's  ottice  or 
Government  department  has  never  initiated  him  into  the 
secrets  of  the  test-bed.  Usually,  also,  the  official  test  is 
conducted  at  the  manufacturer's  works,  and  the  inspector  is 
received  with  deference  and  hospitality,  so  that  he  does  not 
like  to  show  a  suspicion  which  may  be  unfounded,  ilore- 
over,  in  many  cases,  particularly  where  Government  work  is 
concerned,  he  considers  his  duty  accomplished  when  he  has 
seen  the  plant  running  and  noted  a  few  figures  before  he 
hurries  off  to  catch  his  train,  relying  on  the  promise 
that  the  full  result  of  the  trial,  carefully  worked  out,  shall 
be  posted  on  to  him  that  e'\ening.  The  average  Admiralty* 
inspector  is  often  very  complaisant  in  this  respect,  and  thus 
almost  invites  the  fraud  which  his  simplicity  renders  possible. 
If,  however,  an  inspector  takes  his  duties  more  seriously,  he 
is,  as  a  rule,  hopelessly  unequal  to  the  wiles  of  the  testing 
staff,  who  pride  themselves  on  their  ingenuity  in  deceiving 
him,  and  have  everythins:  in  their  favour,  even  to  test-be^l 
equipment  specially  designed  for  fraud. 

The  vast  majority  of  manufacturers  in  Great  Britain,  and 
certainly  the  whole  of  the  private  buyers  of  plant,  would 
welcome  the  elimination  of  fraudulent  testing  and  its  conse- 
quent evils.  But  those  who  know  most  of  the  subject  rarely 
say  much,  either  because  they  are  interested  in  a  continuation 
of  the  conditions,  or  because  they  have  natural  scruples  about 
casting  aspersions  on  the  honesty  of  their  competitors.  Hence 
an  exposure  of  some  of  the  typical  forms  of  tesL-bed  fraud  is 
desirable  in  the  interests  of  the  industry  generally,  and  while 
it  is  hoj)eless  to  attempt  to  deal  exhaustively  with  the 
innumerable  methods  of  deception,  a  few  of  the  common 
methods  of  obtaining  official  certificates  of  spurious  figui^es 
from  the  unwary  inspector  will  be  indicated. 

Before  dealing  with  the  tricks  of  the  test-bed  proper,  a 
few  remarks  concerning  tests  of  material  will  not  be  out  of 
place,  as  tensile  and  other  tests  are  frequently  specified  for 
important  items.  Test  bars  from  castings  have  usually  to  be 
broken  oif  from  the  main  casting  in 'the  presence  of  the 
inspector,  who  stamps  them  in  order  to  identify  them  after 
they  are  machined  for  testing.  Even  this  precaution,  how- 
ever, is  futile  if  the  test  bars  have  been  previously  cast 
independently  of  good  metal,  and  by  being  placed  in  the 
moulds,  are  burned  on  to  the  body  of  the  casting  whose 
quality  they  are  supposed  to  represent.  One  foundry  at 
least  has  been  credited  with   this  practice,  which  is  very 
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ditticnlt  to  detect.  A  steel  test  piece  has  been  known  to  be 
screwed  into  the  body  of  the  "  parent  "  metal,  from  which  an 
Admiralty  hispector  afterwards  saw  it  cut  in  apparent  i^ood 
faith.  The  shaft  thus  gaining  approval  subsecpently  broke, 
with  serious  results. 

Supposing,  however,  the  test  specimen  to  be  genuine,  the 
inspector  should  assure  himself  that  it  has  not  been  treated 
in  any  way  so  as  to  alter  its  mechanical  properties.  It  is 
well  known,  though  often  forgotten,  that  the  elastic  limit  of 
a  test  bar  can  be  materially  raised  by  stretching  the  piece 
previously  to  its  official  test.  This  fraud  is  sometimes  betrayed 
by  the  marks  made  by  the  grip  of  the  machine  at  the 
preliminary  stretching,  but  the  artificial  strengthening  of 
gunmetal  test  pieces  by  annealing  is  not  so  well  known  nor 
so  easily  detected.  If  ordinary  Admiralty  gun-metal  of 
composition  88  :  10  :  2  is  annealed,  it  gives  a  higher  tensile 
test,  but  becomes  porous.  Now,  porosity  does  not  matter  in 
a  test  bar,  so  that  this  can  be  artificially  raised  in  strength 
above  that  of  the  main  casting,  to  which  "  heat-treatment " 
is  inapplicable  for  the  reason  stated. 

Assuming  that  the  test  bar  is  known  to  be  genuine  and 
unsophisticated,  and  the  inspector  has  assured  himself  that 
it  is  of  the  dimensions  specified,  he  has  then  to  see  that  an 
unfairly  high  breaking  stress  is  not  obtained  by  a  too  rapid 
application  of   the  load.     It   is   unusual    for    the    testing 
machine  itself  to  be  tampered  with,  though  not  impossible. 
Before  leaving  the  subject  of  tensile  tests,  it  may  not  be  out 
of  place  to  mention  the  advisibility  of  inspectors  insisting 
that  a  surplus  article  shall    always  be  provided  when  the 
specification  calls  for  a  test  to  destruction  on  one  article  of  a 
set,  as  is  often  done  in  the  case  of  connecting  rod  bolts  for 
high-speed  engines.     Thus,  the  inspector  can  choose  a  bolt 
to  be  tested,  and  leave  the  required  number  for  the  engine. 
Otherwise  a  neW'  one  has  to  be  made,  and  it  will  probably 
be  made  of  the  handiest  material,  without  regard  to  quality. 
Hydraulic  tests  are  specified  for  many  castings,  the  object 
being  to  prove  that  the  articles  are  not   porous,  and  are 
capable  of  standing  a  stipulated  internal  pressure.      Porosity 
in  iron  castings  is  usually  concealed  by  rusting  up  the  bad 
places  with  a  solution  of  salammoniac.     Sometimes  a  cored 
place  is  filled  instead  with  an  acid  solution  of  copper  sulphate, 
metallic  copper  being  thus  deposited  on  the  iron  surfaces. 
The  deposit  may  be  localised  and  thickened  where  desired  by 
placing  small  pieces  of  zinc  to  serve  as  anodes.     When  the 
deposit  is  considered  sufficient,  the  hydraulic  test  is  applied, 
and  the  copper,  being  forced  into  the  spongy  iron,  renders  it 
quite  watertight.     Light  peening  with  a  hand  hammer  will 
often  cure  mild  cases  of  porosity.     In  the  case  of  bronze 
castings — such  as  those  for  pumps  or  air  compressors — soft 
solder  is  frequently  applied  ;  but  the  use  of  boiled  oil  is 
quite  as  effective,  and  less  easy  of   detection.     The  oil  is 
forced  into  the  metal  by  the  test  pump,  and  soon  oxidises 
and  hardens,  making  the  casting  perfectly  able  to  withstand 
the  water  test.       None  of  these   ways   of  getting   spongy 
castings  through  the  hydraulic  test  is,  however,  so  flagrant 
as  the  plan  of  blanking  off  the  casting  from  the  pump,  so 
that  while  the  gauge  at  the  latter  shows  a  high  pressure,  the 
interior  of  the  casting  is  subjected  to  no  pressure  at   all. 
Sometimes  a  blank  flange  across  the  pressure  pipe,  close  to 
the  casting,  is  used,  but  more  often  a  small  valve  in  this 
pipe  is   surreptitiously  closed.     A  pressure   gauge  commu- 
nicating with  the  interior  of  the  casting  is  the  best  preventi- 
tive  of  fraud  of  this  kind.     It  is  well  to  assure  oneself  that 
the  gauge  actually  does  communicate  with  the  interior,  as 
boiler  tests  have  been  conducted  with  a  pipe  inside  the  boiler 
connecting  the  gauge  with  the  pump  inlet.     The  boiler  was 
full  of  water,  so  that  had  the  manhole  cover  been  removed, 
it  is  probable  that  no  suspicion  would  have  been  aroused. 

Coming  now  to  tests  of  plant  as  a  whole,  it  will  be  best, 
perhaps,  to  consider  the  tricks  practised  upon  the  inspector 
in  the  case  of  a  particular  plant,  such,  for  example,  as  a 
high-speed  engine^irect  coupled  to  a  dynamo  for  electric 
lighting.  It  will  be  assumed  that  neither  the  engine  nor 
dynamo  could  fairly  obtain  any  one  of  the  guarantees, 
and  that  the  test-bed  staff  have  instructicms  to  get 
the  plant  through  its  tests  w'th  especial  credit  by  any  means 
in  their  power.  We  will  consider  first  the  six  hours'  full 
load  test  to  determine  the  steam  consumption  of  the  engine 
and  temperature  rise  of  the  dynamo.  In  testing  Admiralty 
engines  and  commercial  engines  where  saturated  steam  con- 


ditions are  specified,  the  steam  consumption  may  be  reduced 
by  10  or  15  per  cent,  by  the  use  of  quite  a  modest  amount  of 
superheat.     A  thermometer  pocket  at  the  stop  valve  is  never 
specified   for   such   engines,   so  th^t  even  if  the   inspector 
suspects  superheat  he   has  no  means  of  verifying  it,  as  a 
thermometer  in  contact  with  the  outside  of  the  pipe  is  not 
much  good.     A  visit  to  the  boiler  house  will  not  give  him 
much  information,  as  little  must  be  inferred  from  the  position 
of  the  lever  of  the  superheater  damper  or  the  handle  of  the 
mixing  valve.     As  a  matter  of  fact,  the  Admiralty  inspector 
never  does  suspect.    The  stipulation  of  a  proper  thermometer 
pocket   at   the   stop  valve    is    the   best   safeguard   against 
surreptitious    superheat.      In  engines,  and  particularly  in 
turbines,    built    for    supei-heated   steam,    where    there    is 
such  a  pocket,  the  ingenuity  of  the  tester  is  often  applied  to 
the   vacuum   gauge.      An  inch,  or  even  half  an  inch  of 
vacuum,  will  make  such  a  marked  difference  in  steam  con- 
sumption, that  any  test  conducted  with  an  apparently  poor 
vacuum     and   "corrected"    to    the    specified     conditions 
may  reasonably  give  grounds  for  suspicion.     The  inspector 
should  rely  on  his  own  vacuum  gauge,  and  should  not  accept 
the  readings  of  any  works  recording  aneroid  barometer  or 
"  weather  glass,"  as  necessarily  giving  an  accurate  indication 
of  the  barometric  pressure,  as  these  may  be  adjusted  with 
the  greatest  ease. 

Besides  "  faking  "  the  steam  and  the  vacuum  conditions, 
there  are  however  numerous  other  ways  in  which  the  steam 
consumption  can  be  made  to  come  out  on  the  right  side  of 
the   guarantees.      Neglecting    such   obvious   but    common 
expedients   as   running   water   out  of   the  measuring  tank 
during  the  test,  we  may  mention  the  device  of  falsifying  the 
ammeter  readings  by  tampering  with  the  shunt,  or  using 
leads  of   lower   resistance   than  those  with  which   it   was 
calibrated,  or  otherwise.     These  methods,  even  if  detected, 
can  usually  be   explained  away  to   the  satisfaction  of  the 
average  inspector.     They  have  some  popularity,  since  they 
have  the  advantage  not  only  of  reducing  the  apparent  steam 
consumption  per  KW^-hour,  but  of  easing  the  load  on  the 
engine    and   lessening    the    heating  and   sparking   of    the 
dynamo.     Occasionally  an  engine  is   built   which  will  not 
develop  its  rated  load  or  overload  with  the  stipulated  steam 
pressure.     In  such  a  case,  unless,  unknown  to  the  inspector, 
it  can  be  supplied  with  steam  at  a  higher  pressure,  there  is 
every  temptation  for  the  testers  to  falsify  the  ammeter  in 
order  to  get  the  plant  through  its  test.     After  the  inspector 
has  left,  the  high-pressure  slide  valve  is  removed  and  some 
of  the  lap  turned  off,  so  as  to  get  the  requisite  power,  though 
at  the  expense  of  economy.     To   guard   against  falsified  or 
specially  calibrated  instruments,  the  Admiralty  inspector  should 
bring  his  own  portable  testing  set  and  connect  it  up  himself. 
He  should  also  never  leave  the  plant  unwatched,  for  while  he  is 
lunching  with  the  heads  of  the  firm  during  the  six-hours'  test, 
he  may  be  sure  that  the  load  is  off  the  machine,  and  that 
scouts  are  posted  out  to  notify  his  return. 

As  regards  temperature  tests,  there  is  little  to  be  said. 
Temperatures  are  usually  taken  by  the  thermometer,  and  an 
experienced  tester  will  have  no  difficulty  in  getting  the 
machine  through,  even  if  the  temperature  has  not  been 
lowered  by  running  at  less  than  the  rated  load,  as  by  any 
of  the  means  previously  indicated.  Unless  the  inspector 
places  the  thermometers  himself,  and  sees  that  they  remain 
untouched  until  he  himself  reads  them,  he  should  distrust 
the  figures  given  him.  Moreover,  he  should  see  that  the 
thermometer  placed  to  measure  the  temperature  of  the 
surrounding  air  is  not  put  "  for  convenience  "  on  the  top 
of  the  outboard  bearing  or  near  a  hot  steam  pipe.  He 
should  also  be  conversant  with  the  fact  that  there  are  in 
existence  thermometers  reading  several  degrees  low,  and  that 
these  are  not  unknown  adjuncts  to  the  equipment  of  a  test 
bed. 

Few  tests  are  more  difficult  to  conduct  with  accuracy  than 
those  of  air-compressors,  but  the  usual  official  trial  makes  no 
pretence  to  scientific  exactitude.  In  general  a  machine  is 
merely  required  to  give  evidence  that  it  will  deliver  the 
guaranteed  output.  The  output  is  tested  either  by  noting 
the  time  taken  to  pump  up  a  reservoir  of  known  capacity  to 
the  stipulated  pressure,  or  by  requiring  the  compressor  to 
maintain  a  given  pressure  when  the  air  is  escaping  through 
a  sharp-edged  orifice  of  known  size.  In  ooth  cases  the  tem- 
perature of  the  air  in  the  reservoir  should  be  noted,   and,  it 
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is  needless  to  say,  this  cannot  Ite  ineasurcd  l»y  holdinp^  a 
thermomc^ter  in  tlie  issuinj?  jet,  wlien  the  orifice  method 
of  test  is  used,  althougli  this  is  sometimes  done  by 
Government  inspectors.  When  the  reservoir  test 
is  being  conducted,  the  usual  method  of  fraud 
consists  in  havinfr  a  quantity  of  water  in  the 
reservoir,  thus  reducinf(  its  capacity  and  shortcninj^  the  time 
required  to  raise  the  air  it  contains  to  the  specified  pressure. 
The  presence  of  water  cannot  easily  l)e  detected  if  the  drain 
cock  is  fitted  with  an  internal  pipe  terminatin<i:  at  a  point 
above  the  bottom  of  the  reservoir,  so  that  air  is  always  drawn 
from  the  cock  when  it  is  opened.  Another  method,  largely 
practised  when  there  arc  du])licate  reservoirs,  as  in  battleships, 
consists  of  slighUy  opening  a  junction  valve  for  a  few  minutes 
and  allowing  air  from  another  reservoir  to  enter  the  one  to 
which  the  compressor  is  connected.  By  this  means  the 
compressor  is  lielped  to  the  desired  extent,  and  if  the  trick  is 
carried  out  unobserved,  it  is  difficult  of  detection,  as  the 
gauge  readings  are  not  fine  enough  to  make  the  transaction 
readily  visible.  When  the  output  of  a  compressor  is  being 
gauged  by  the  pressure  maintained  behind  a  sharp  edged 
orifice,  it  is  the  duty  of  the  inspector,  not  merely  to  measure 
the  orifice,  but  to  satisfy  himself  that  there  is  no  obstruction, 
temporary  or  otherwise,  to  the  free  flow  of  air  to  the 
orifice. 

{To  be  concluded.') 
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The  Supply  and  Transmission  of  Power  in  Self-Contained 
Road  Vehicles  and  Locomotives, 

By  J.  C.  Macfarlane.  M.I.E.E.,  and  H.  Burge,  A.M.I.E.E. 

{Ab.tfracf.  of  paper  read  before  the  Institution  of  Electrical 
Engineers,  London,  February  22nd,  1912.) 

At  the  present  time  the  popular  means  of  drivings  heavy  commercial 
vehicles  in  this  country  is  by  the  petrol  engfine,  and  this  is  fairly 
satisfactory  where  long  non-stop  runs  have  to  be  made  through 
level  country.  In  large  cities,  however,  the  problem  is  entirely 
different.  The  inflexibility  of  the  petrol  engine  makes  it  a  difficult 
matter  to  design  heavy  vehicles  to  withstand  the  continual  starting 
and  stopping  that  is  necessary  in  city  traffic  ;  this  necessitates  a 
large  engine,  three  to  four  times  the  size  that  would  be  required 
to  drive  the  vehicle  on  the  level,  which,  when  running  at  high 
speed  and  developing  low  power,  must  be  very  inefficient.  Other 
disadvantages  of  the  petrol  engine  for  this  service  arise  out  of  the 
multiplicity  of  parts  liable  to  get  out  of  order,  and  omnibus  com- 
panies require  a  large  night  staff  for  continual  observation  and 
adjustment.  As  regards  the  petrol  omnibus  in  London,  the  trans- 
mission gear  is  the  most  expensive  item  in  the  upkeep. 

The  authors  have  no  doubt  that  the  remedy  lies  in  adopting 
secondary  batteries  as  a  source  of  power  for  heavy  vehicles  of  all 
kinds  for  city  traffic,  more  especially  if  complete  regenerative 
control  is  adopted  and  the  batteries  are  maintained  by  the  makers. 

The  reasons  for  this  are  briefly  as  follows  : — 

1 .  The  absence  of  shock  and  vibration  greatly  reducing  the  wear 
and  tear. 

2.  The  reduction  of  rates  following  on  the  supply  of  current  for 
battery  charging  from  municipal  stations. 

3.  From  the  owner's  point  of  view  there  are  many  advantasjes, 
some  of  which  are  :  Lower  cost  of  insurance  and  freedom  from 
insurance  limitations ;  instant  readiness  of  vehicle  and  less 
depreciation,  resulting  in  less  time  in  the  repair  shop,  so  that  a 
larger  percentage  of  vehicles  are  kept  running.  This  involves  a 
reduction  in  capital,  rates,  rent  and  taxes,  insurance,  supervision 
and  establishment  charges.  In  the  case  of  omnibuses,  due  to 
better  lighting  and  other  public  advantages,  the  takings  are  bound 
to  be  considerably  augmented,  and  further  additions  to  revenue 
might  be  obtained  from  novel  forms  of  advertisement  and  electric 
signs  on  the  vehicles. 

Even  if  the  supply  is  cheap,  the  income  to  be  derived  by  stations 
will  be  nearly  all  profit.  Taking  energy  at  ^d.  per  unit.  l,50ii 
electric  'buses  running  in  a  city,  each  consuming  1  unit  per  mile, 
and  making  30,000  'bus-miles  per  year,  would  provide  an  income 
for  the  power  station  of  £100,000  per  annum,  apart  from  the 
additions  to  the  lighting  load  that  would  naturally  accrue.  Surely 
this  is  well  worth  fighting  for,  seeing  that  it  is  obtained  with 
practically  no  outlay. 

Hitherto  traction  batteries  for  a  6-ton  vehicle  have  weighed  about 
2  tons  (consuming  energy  at  well  over  1  unit  per  mile,  i.e.,  2  units 
per  mile  for  charging  purposes),  and  it  was  therefore  impossible 
to  construct  omnibuses  carrying  a  suflicient  number  of  passengers 
to  be  remunerative.  One  of  the  objects  of  this  paper  is  to  describe 
a  system  which,  to  a  great  extent,  removes  the  weaknesses  of  the 
battery  and  considerably  strengthens  the  position  of  the  battery 
vehicle  from  other  points  of  view. 

Most  of  the  improvement  has  been  obtained  by  raising  the 
vehicle  efficiency,  with  a  consequent  reduction  in  the  size  of  the 
battery  for  a  given  mileage.       Resulting  from  this,  the  initial  and 


upkeep  costs  are  reduced  in  almfist  direct  proportion  to  the  reduc- 
tion in  the  size  of  the  battery,  but  more  important  still,  the  ratio 
of  the  live  to  the  dead  load  haa  been  increaited  almost  a«  the  square 
of  the  reduction  in  battery  weight. 

Some  of  the  methods  that  the  authors  have  adopted  to  bring 
about  this  result  comprise  : — 

(«)  Braking  entirely  by  regeneration,  the  battery  abeorbing  the 
energy  returned. 

(//)  A  controller  in  the  shape  of  a  very  efficient  rotary  tranaformer 
or  automatic  electric  valve  (only  transforming  half  the  power 
supplied  to  the  wheel  motors)  which  automatically  limits  the 
current  that  can  be  drawn  from  or  returned  to  the  V^attery.  dis- 
placing the  usual  series-parallel  type  of  controller. 

(' )  A  motor  with  special  shunt  field  windings,  having  a  torque- 
speed  characteristic  similar  to  a  series  motor. 

The  battery  is  used  under  very  favourable  conditions  indeed,  and 
the  regenerative  action  of  the  motor  comes  into  play  whenever  the 
driver  red^x-es  the  speed  or  stops  the  vehicle. 

The  scheme  as  applied  to  the  driving  of  heavy  electric  vehicles 
is  shown  in  fig.  1.  The  automatic  electric  valve  a  b,  used  as  a  con- 
troller, possesses  the  further  property  of  acting  as  a  power-limiting 
device  between  the  battery  and  the  motor.  The  action  of  this 
machine  under  full  speed  conditions  is  as  follows  : — 

The  upper  half  A  of  the  armature  acts  a3  a  motor,  and  is  coupled 
directly  across  the  battery.  The  lower  half  of  the  machine  marked 
B  acts  as  a  generator,  and  is  coupled  in  series  with  the  driving 
motor  c,  so  that  the  latter  is  receiving  across  its  terminals  twice 
the  battery  voltage.  The  motor  c  is  provided  with  two  shunt 
field  windings,  one  of  which  d  is  connected  across  the  battery,  pro- 
viding a  constant  excitation,  and  the  other  E  across  the  terminals 
of  B.  The  winding  E  is  arranged  so  as  to  as.«ist  the  winding  D 
during  the  acceleration  period,  and  to  oppose  D  when  running  at 
full  speed.  The  part  B  of  the  electric  valve  is  provided  with  a 
variable  and  reversible  excitation  by  the  winding  Y  and  controlled 
by  the  regulator  g.  When  the  regulator  arm  is  over  to  the 
right,  say,  b  adds   its  voltage  to  that  of  the  battery,    but   when 
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Fig.  1. — Diagram  of  Connections.  (Battery  Vehicle.) 


the  regulator  arm  is  to  the  left,  this  voltage  is  subtracted 
from  that  of  the  battery.  With  the  regulator  arm  in  the  mid- 
position.  B  is  not  excited.  An  additional  winding  H  is  also  pro- 
*vided  on  the  field  of  b  in  series  with  the  driving  meter  c.  which 
opposes  the  winding  f  when  n  is  acting  as  a  generator  delivering 
power  to  c. 

The  advantages  of  this  arrangement  are  as  follows  :  During  the 
period  of  negative  acceleration,  when  the  motor  is  returning  energy, 
the  field  of  the  motor  is  strengthened  so  that  the  electrical  brak- 
ing tendency  is  largely  increased,  whereas  when  the  motor  is 
being  accelerated  nnd  is  rotating  rapidly,  its  field  strength  is 
diminished  so  that  acceleration  is  facilitatoi\  The  design  of  the 
motor  is  such  that  due  to  the  action  of  the  field  winding  E  the 
torque  produced  is  nearly  proportional  to  the  square  of  the  current 
passing  through  the  motor  armature.  Thus,  when  starting  or  hill- 
climbing,  with  the  controller  "full  on,"  the  torque  is  four  times 
that  on  the  level,  with  only  2-i  times  the  normal  currei.t  in  the  arma- 
ture, ^loreover,  by  means  of  the  series  winding  on  B  the  current  to 
the  motor  c  is  always  kept  within  safe  limits  when  it  is  driving  as 
well  as  when  it  is  b»:iking. 

The  entire  control  is  carried  out  by  means  of  a  foot  i^edal  and  a 
single  reversing  lever,  which  is  also  employed  to  start  up  the 
machine  A  b.  The  pedal  controls  the  reversing  field  regulator  g,  and 
when  in  the  "  oft' '  position,  the  arm  is  over  to  the  extreme  left, 
and  if  it  is  allowed  to  come  quickly  to  this  position,  a  very  powerful 
braking  effect  is  produced,  which  continues  even  after  the  vehicle 
has  been  brought  to  rest.  The  latter  effect  is  obtained  by 
arranging  the  resistance  of  the  regulator  G  so  that  B  gives  a 
back  E.M.K.  slightly  in  excess  of  the  voltage  of  the  battery, 
producing  a  negative  current  of  no  power  through  the  armature 
of  the  driving  motor,  and  giving  a  tonjue  in  the  backward 
direction.  This  torque  is  arranged  to  be  of  such  a  magnitude  that 
it  holds  the  vehicle  on  a  comparatively  steep  downward  gradient, 
and  yet  has  not  sufficient  power  to  cause  the  vehicle  to  start  back- 
wards on  the  level.  If,  however,  the  vehicle  is  facing  uphill  with 
the  controller  in  the  "off  "  position,  it  is  necessary,  in  order  to  prevent 


536 


THE    ELECTRICAL   REVIEW. 


[Vol.  70.     No.  l,7!t:?,  Apkil  5,  1912. 


the  vehicle  from  movinj:'  backwardss.  to  depress  the  controller  ped^l 
slijihtly  and  ffixe  the  driving:  motor  a  positive  torque,  tending  to 
drive  the  vehicle  uphill.  This  torque  can  be  aiTant>ed  to  keep  the 
vehicle  stationary  on  the  hill,  thereby  dispensing:  with  the  use  of  any 
mechanical  brakes. 

A  vehicle  equipped  with  such  a  system  has  the  advantage  that 
the  speed  is  adjusted  automatically  to  the  gradient  of  the  road.  In 
fact,  the  speed  is  a  definite  function  of  the  torque  required  to  drive 
the  vehicle.  The  above  statement  applies  to  all  positions  of  the 
controller  pedal,   as   indicated  in  fig.  2,  where  the  dotted  curves 
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Fig.  2.— Output  Characteristic  of 
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Characteristics. — Controller 
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show  the  output  to  the  motor  for  intermediate  positions.  Fig.  3 
shows  the  electrical  characteristics  of  the  system  for  maximum 
power  position  of  the  controller  as  a  function  of  the  vehicle  speed. 

Due  to  economical  acceleration,   regeneration,  high  torque  per 
ampere,  and  other  causes,  it  is  possible  to  obtain  a  higher  eflJciency, 
and  therefore  reduced   battery  weight  and  size  C'f-.  about  half  the 
energy  consumption  and  weight  for  the  same 
number  of    passengers    and   mileage  as  on 
previous  battery  omnibuses). 

Further,  as  the  voltage  of  the  battery  is 
only  half  that  of  the  motor,  the  number  of 
cells  can  be  reduced  without  additions  to  the 
weight  of  other  parts.  This  admits  of  a 
further  reduction  in  the  weight,  due  to  fewer 
cases  and  connections,  less  liquid,  &c.  Also,  as 
the  discharge  rate  of  the  battery  is  limited, 
the  capacity  is  greater  under  working  con- 
ditions, i.p.,  the  ampere-hour  efficiency  is  high. 
Further,  it  is  obviously  not  necessary  to  use 
two  motors  or  a  double-commutator  driving 
motor  to  obtain  economical  speed  control ; 
therefore  a  further  increase  in  the  efficiency 
of  the  system  is  obtained. 

Thus     the    energy,     initial    and     upkeep 
costs  are  reduced,  and  the  ratio  of  live  to  dead  load  is  very  much 
increased. 

The  control  is  very  simple,  the  whole  operation  being  effected 
with  one  foot-pedal.  It  is  fool-proof,  and  any  prearranged  maxi- 
mum battery  currents  are  obtained  for  definite  vehicle  speeds. 
These  values  cannot  be  exceeded  by  any  means  within  the  power  of 
the  driver.  Pressing  down  the  pedal  increases  the  speed  ;  raising 
the  pedal  reduces  the  speed,  and  at  the  same  time  applies  regenera- 
tive braking. 

The   acceleration    or   retardation   is  proportional  to  the  rate  of 


The  system  of   braking   reduces  the  tendency  to  skid  on  greasy 
roads,  and  as  the  controller  always  returns  to  the  braking  position, 
this  action  brings  the  vehicle  to  a  standstill  if  anything  happens  to  * 
the  driver. 

An  omnibus  constructed  at  Chelmsford  and  equipped  with  the 
system  outlined  above  is  now  running  in  London,  and  conforms  in 
all  points  with  the  Metropolitan  Police  Regulations,  and  when 
loaded  it  has  a  total  weight  of  not  more  than  6  tons.  It  is 
fitted  with  a  battery  having  a  capacity  of  500  ampere-hours 
on  a  5-hour  discharge  rate.  The  battery  of  28  cells  weighs  19  cwt., 
and  the  battery  case  2  cwt.  ;  the  electrical 
equipment  complete  weighs  7  cwt.  ;  the  total  dead 
weight  is  7:?'  cwt.,  and  the  total  live  weight,  with 
34  passengers,  driver  and  conductor,  is  45  cwt.. 
making  in  all  llSj  cwt.  The  battery  is  mounted 
in  front  in  the  position  usually  occupied  by  the 
petrol  engine,  therefore  no  swinging  bolts  or 
clamps  are  required  for  its  support.  Ordinary 
apparatus  in  the  way  of  cranes  or  blocks  is  all 
that  is  necessary  to  remove  the  battery  and 
replace  it  by  another.  Further,  in  this  position  it 
is  much  freer  from  dust  and  dirt — a  point  affecting 
its  life — and  it  is  more  easily  inspected  and  re- 
paired. In  the  previous  omnibuses  running  in 
London  the  battery  was  suspended  from  under 
the  frame  and  liable  to  get  very  dirty,  and  if 
any  of  the  connectors  on  the  cells  under  the 
chassis  gave  out  in  the  middle  of  a  journey,  it  was 
almost  impossible  to  carry  out  repairs  on  the  spot. 
Fig.  4  shows  the  outline  of  the  chassis  of  the 
latest  design  of  omnibus,  to  which  is  fixed  the 
automatic  electric  valve  and  motor,  all  in  one  case 
and  marked  A,  b,  c.  The  case  is  hung  to  the^ihassis 
frame  by  means  of  suspension  hooks  and  eyes  and 
is  stayed  to  the  sides  of  the  chassis  by  rods.  The 
motor  drives  direct  through  the  cardan  shaft  to  the 
worm-reduction  gearing  mounted  on  the  usual 
construction  of  live  axle.  The  regulator  g  is  fixed  on  one  side 
of  the  electric  valve,  while  the  starter  K  is  mounted  on  the  other 
side.  The  foot-pedal  L  and  the  starting  and  reversing  lever  M  are 
linked  up  to  the  regulator  and  starter  respectively  by  means  of 


rods,  as  shown. 
The   dimensions 


of  the  battery  over  cells  when  packed  closely 


Fig.  4,— Plan  of  Chassis  (Battery  Vehicle). 

are  49  in.  X  31  in.  X  16t  in.,  making  it  of  a  convenient  size  for 
placing  in  front  of  the  omnibus  in  the  position  usually  occupied  by 
the  petrol  engine. 

The  total  weight  of  the  eqiiipment.  excluding  the  battery,  is 
extremely  small,  and  compares  very  favourably  indeed  with  an 
•  equipment  of  the  series-parallel  control  type  for  the  same  speed 
and  loaded  weight. 

Fig.  5  shows  a  chart  of  l-minute  readings  of  the  battery  dis- 
charge taken  on  a  loaded  omnibus  (6-ton  weight)  on  a  run  from 
Chelmsford,  a  distance  of  six  miles  out  and  six  miles  home.  There 
were  one  or  two  fairly  steep  hills  to  be  negotiated,  and  an  examina- 
tion of  the  chart  will  show  these,  especially  the  down  grades.     The 
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Fii;.  5.— Chart 


of  Discharging  Currents.    (Battery 
Vehicle.) 


Fig.  (). — Chart  of.  Battery  Charging  and  Discharging 
Currents  (Petrol-Electric  Vehicle). 


forcing  down  or  raising  the  pedal,  and  these  have  been  arranged  as 
a  maximum  to  get  up  sf eed  from  a  standstill  in  about  one  and  a 
half  or  two  'bus-lengths,  and  to  brake  to  a  standstill  from  full 
speed  in  the  same  distance.  Any  intermediate  positions  of  the 
pedal  give  intermediate  speeds,  and  continuous  crawling  can  be 
done  at  the  rate  of  one-hundredth  rf  a  mile  per  hour  if  required. 

One  brake  can  be  dispensed  with  if  police  regulations  permit,  and 
it  is  not  even  necessary  to  use  any  mechanical  brake  when  driving 
in  the  ordinary  course. 


readings  were  taken  with  the  controller  pedal  on  the  "full  on" 
position  the  whole  of  the  time,  the  omnibus  speed  only  varying 
due  to  the  contour  of  the  road.  The  average  speed  was  just  under 
13  miles  per  hour,  the  average  current  consumption  on  the  out- 
ward journey  was  125  amperes  and  on  the  back  journey  115 
amperes,  making  a  total  average  of  120  amperes.  The  ampere- 
hours  per  mile  therefore  work  out  at  just  under  10,  and  as  there 
are  28  cells  giving  a  discharge  of  120  amperes  at  about  53  volts, 
the  energy  consumption  per  mile  was  equal  to  OT-^  of  a  unit,  or,  in 
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other  wordp,  88  watt-hours  per  ton-mile,  and  the  average  hori*f- 
power  required  to  drive  the  vehicle  at  a  npeed  of  12'  mik-B  per  hour 
wan  juBt  under  8i  li.l'.  It  will  therefore  he  Keen  that  an  the 
battery  has  an  averape  capacity  of  .'jdo  ainpere-bour.",  the  total 
ran^e  of  the  vehicle  in  .")0  miles. 

It  would  app)ear  that  the  electrical  omnibiiB  can  be  run  for  at 
least  1(1.  per  'hu.s-niile  less  than  the  petrol,  and  the  revenue  per  bus- 
mile  should  be  greater. 

The  arfjuments  in  this  section  apply  equally  in  many  points  to 
heavy  commercial  vehicles,  especially  where  these  are  operating  in 
city  traffic  on  round  journeys. 

It  is  obvious  that  the  electrical  vehicle  is  unsuitable  for 
travellinp  lonj,' distances  or  working?  in  outlyinp  districts,  but  it  is 
BUKPeated  that  the  all-electric  system  modified  by  reducing  the 
battery  to  one  fifth  the  capacity,  and  by  adding  a  9-H  I',  air-cooled 
engine,  would  meet  the  case.  The  engine  is  coupled  to  the  electric 
valve,  and  takes  the  average  load,  the  peaks  being  supplied  hy  the 
battery,  which  also  absorbs  the  energy  returned  during  brak  ng. 

The  engine  runs  practically  at  constant  speed,  and  has  only  to 
supply  the  average  power  required  to  drive  the  vehicle.  Air- 
cooling  for  the  engine  is  possible,  with  its  attendant  advantage?.  A 
governor  is  used  to  keep  the  engine  spped  constant.  The  load 
factor  being  approximately  100  per  cent.,  the  consumption  of 
petrol  will  not  be  more  than  half  that  of  the  ordinary  petrol 
vehicle,  the  engine  of  which  works  on  the  average  at  only  one- 
third  full  power. 

Due  to  economical  acceleration,  high  torque  per  ampere,  and 
regeneration,  the  efficiency  of  the  system  is  very  high,  and  also 
one  mechanical  brake  can  be  dispensed  with.  The  weight  is  under 
that  of  the  petrol  omnibus. 

Fig.  (}  shows  a  chart  of  the  charge  and  discharge  of  a  buffer 
battery,  an<l  was  obtained  by  fitting  a  petrol  engine  to  the  chassis 
of  the  electric  'bus  described  above,  and  running  the  vehicle  over  a 
road  of  average  contour.  The  engine  has  supplied  the  average 
load  of  the  omnibus  throughout  a  12-mile  journey  out  and  back, 
and  the  hills  have  been  dealt  with  by  the  battery.  The  dotted 
straight  lines  gives  the  average  value  of  the  complete  discharge 
that  the  battery  obtained  during  the  6-mile  inward  run  ;  this  was 
about  17^  amperes,  although  the  maximum  went  up  in  some  cases 
to  110  amperes.  The  vehicle  would  travel  approximately  14  mile's 
with  a  gallon  of  petrol,  making  a  cost  of  0'75d.  per  mile  for  power, 
taking  petrol  at  lOid-  per  gallon. 

It  would  appear  that  the  petrol-electric  vehicle,  constructed  on 
the  above  lines,  would  cost  less  to  run  than  the  present  vehicle  by 
at  least  Irld.  per  mile. 

Many  railway  companies  have  been  looking  into  the  question  of 
electrifying  their  suburban  lines,  to  meet  more  successfully  the 
competition  of  tramcars  and  omnibuses.  It  is  suggested  that  a 
self-contained  electric  train  with  complete  regenerative  brakinff 
would  meet  the  case.  The  capital  outlay  apart  from  the  cost  of  a 
generating  station  would  only  amount  to  approximately  two-thirds 
of  that  required  where  the  power  has  to  be  transmitted  from 
generating  stations  and  fed  to  the  train  by  conducting  rails. 

The  trains  would  be  made  up  of  any  number  of  motor  coaches 
and  trailers  on  the  multiple-unit  system.  The  motor  coach  is 
equipped  with  a  spirit  or  oil  engine  and  electrically  equipped  similar 
to  that  described,  but  to  provide  in  suburban  trains  the  very  large 
additional  power  required  during  acceleration,  and  to  absorb  the 
returnable  energy,  a  larger  proportion  of  battery  is  carried  on  the 
train. 

Only  a  comparatively  small  engine  is  required,  developing  power 
sufficient  to  overcome  all  train  friction,  battery,  and  other  losses, 
and  running  at  constant  speed  and  power  throughout  the  whole 
journey. 

So  far  as  can  be  seen  from  estimates,  the  capital  outlay  would  be 
reduced  to  approximately  two-thirds  and  the  'cost  of  running  to 
seven-eighths,  reductions  which  should  make  the  system  proposed 
well  worth  consideration  where  capital  is  scarce  and  where  there 
is  likely  to  be  a  narrow  margin  between  revenue  and  total  working 
costs. 


The  Ignition  of  Coal  Dust  hy  Electric  Flashes. 

By  Peof.  W.  M.  Thouxton.  D.Sc,  D.Eng. 

{Abstract  of  paper  read  hefore  f/(r  ASSOCIATION  OF  MlNlKG 
Elkctbical    Engineers,    North    of    England    Branch). 

This  paper  deals  with  an  experimental  investigation  of  the  influ- 
ence of  the  presence  of  firedamp  on  the  ignition  of  clouds  of  coal 
dust  by  single  electric  flashes.  Previous  experiments  dealt  with 
the  influence  of  small  percentages  of  ordinary  lighting  gas  upon 
the  ignition  of  clouds  of  fine  coal  dust  in  air  by  single' electric 
flashes.  The  degree  of  ignition  was  there  found  to  depend  very 
largely  upon  the  manner  of  formation  of  the  cloud. 

Instead  of  the  Ralph  electrical  device  for  indicating  the  per- 
centage of  coal  gas  present,  which,  though  perfectly  adapted  for 
detecting  coal  gas,  is  not  sensitive  in  methane,  the  desired  strength 
of  mixture  was  now  obtained  by  introducing  measured  volumes  of 
gas  into  the  explosion  vessel,  the  volume  of  which  had  been  accu- 
rately determined.  A  blast  was  made  by  fitting  the  rubber  bag  of 
a  motor-cycle  horn  to  the  dust  bottle  :  the  expanding  jet  of  dust 
produced  by  it  crossed  the  explosion  box  over  the  arc  and  impinged 
upon  the  closed  end  of  the  exit,  forming  in  the  box  a  dense  cloud 
more  uniformly  distributed  and  with  less  movement  than  before. 
This  new  arrangement  gave  a  marked  increase  in  the  sensitiveness 
of  the  cloud  to  ignition.  No  change  was  made  in  the  electrical 
conditions,  the  arc  being  that  caused  by  breaking  4  5  amperes  of 
non-inductive  direct-current  at  480  volts  as  quickly  as  possible. 

The   first  conclusion  to   be   drawn   from  a  comparison  of  the 


figures  obtained  wa«  that  the  j)re«€nce  of  (ra«  h*d  a  irre»ter  effect 
when  the  disturbance  of  dust  and  air  was  not  riolent.  Again,  in  the 
former  case,  the  transition  from  the  -low  rat«  of  change  at  very 
low  percentageM  of  gas  to  the  linear  rat*'  of  change  obtaine<l 
at  valuei  approaching  I  25  per  cent.,  was  more  gradaal  and  had  a 
clear  turning  p<^>int  at  1  per  cent.  In  the  present  case  the  linear 
stage  continued  with  both  lighting  and  marrh  gai^  down  to  0  .5  per 
cent.  The  slope  of  the  curveu  at  points  corresponding  to  V'>  per 
cent,  of  gas  showed  an  increase  in  the  former  experimentr  of  aboat 
120  ignitifins  for  unit  percentage  increa-se  of  ga?,  and  in  the 
present  115.  The  fact  that  the  curve*  obtained  by  the  two  arrange- 
ments are  parallel  was  a  satisfactory  confirmation  of  the  experimental 
results,  showing  that  the  influence  of  the  ga.s  wa«  the  f-ame  in  both 
cases,  and  that  the  difference  was  cau.-ed  by  the  manner  of  forming 
the  cloud  of  dust  and  the  disturbanc  of  the  air  in  the  box. 

The  influ*"nce  of  methane  was  uniformly  leas  than  that  of  lighting 
gas  in  the  '•atio  0'92.  

Di8crs.sios. 

Mr.  II.  \V.  Clothier  said  that  this  paper  was  int<>nded  a%  a  reply 
to  criticism  which  had  been  levelled  at  Dr.  Thornton,  l>ecause  he 
had  not  tested  the  explosive  properties  of  coal  dust  and  methane. 

Mr.  T.  a.  W.  .Smith  said  he  thonghtthe  question  of  temperature 
would  be  found  to  have  considerable  influence  on  the  results 
obtained  ;  it  was  a  curious  fact  that  fiery  mines  were  always 
exceedingly  hot. 

Mr.  H.  W.  Clothier  said  that  although  some  of  the  figures 
given  by  Dr.  Thornton  might  appear  to  be  alarming  (r.g..  60  per 
cent,  of  full  ignitions  could  be  obtained  with  1  per  cent  of  fire- 
damp in  a  cloud  of  coal  dust)  it  must  not  be  forgotten  that  these 
were  obtained  with  the  utmost  difficulty,  and  he  thought  that  the 
chances  of  the  same  conditions  o«-curring  in  a  mine  were  exceed- 
ingly remote.  It  was,  however,  satisfactory  to  note  that  no  coal 
dust  explosion  in  a  mine  had  ever  been  proved  to  be  doe  to 
electricity. 


Electric    Haulages   in    31ines. 

By  W.C.  Mountain.  M.I.E.E. 

A  LECTURE  was  given  by  Mr.  W.  C.  Mountain  on  January  1.5th. 
1912,  before  a  joint  meeting  of  the  Institution  oK  Electrical 
Engineers  (^N^ewcastle  Local  Section),  and  the  Association 
OF  Mining  Electrical  Engineers  (North  of  England  Branch). 
The  author  explained  that  main-rope  haulage  consisted  of  a  single 
drum,  hauling  the  tubs  up  a  single  road,  and  was  used  in  places 
where  the  gradient  was  sufficient  to  allow  the  empty  tubs  to  run 
back  and  draw  the  rope  with  them.  It  was  found  that  to  operate 
such  a  system  the  gradient  must  be  from  2  in.  to  3  in.  per  yard. 
In  main-and-tail  haulage  a  main  drum  and  its  rope  were  used  to 
draw  out  the  train  of  tubs,  a  tail  rope  attached  to  the  back  of  the 
tubs  being  drawn  off  the  tail  drum  as  the  full  train  was  hauled 
out-bye.  The  train  of  empty  tubs  was  then  drawn  in-bye  by  means 
of  a  tail  rope. 

The  endless-rope  system  was  used  in  mines  where  the  roads  could 
be  made  wide  enough  to  accommodate  two  lines  of  rails,  the  full 
tubs  coming  out-bye  along  one  line,  and  the  empty  tubs  returning 
from  the  pit  bottom  or  running  in-bye  along  the  other  line.  In 
this  system  of  haulage  the  rope  wheel  ran  practically  continuously, 
and  the  speed  of  haulage  was  usually  about  two  miles  per  hour. 

The  great  advantage  in  this  system  of  haulage  lay  in  the  fact 
that  the  tubs  were  delivered  in  constant  rotation  to  the  pit  bottom. 
The  load  was,  therefore,  practically  con^tant.  Oa  account  of  it* 
low  speed,  this  system  of  haulage  did  not  throw  up  the  cloud  of 
coal  dust  whi:h  was  frequently  the  case  when  hauling  at  the  high 
speed  necessary  with  main-rope  and  main-and-tail  systems.  Less 
coal  dust  was  also  made  in  the  tub*.  The  wear  and  tear  of  the 
ropes  and  the  tubs  was  also  much  less. 

There  was  a  large  field  for  the  u-^e  of  portable  haulages  of  either 
type  in  collieries,  where  it  was  desired  to  dispense  with  horses  and 
work  as  economically  as  possible  with  electricity.  He  had  prepared 
two  tables  whfch  he  had  found  of  very  considerable  value  for 
ascertaining  the  horse-power  necessary.  These  tables  were  base<.l 
on  the  assumption  that  the  frictional  loss  to  overcome  the  friction 
due  to  the  rope,  tubs,  guide  pulleys,  g^iring,  vvo..  also  acceleration, 
was  equivalent  to  hauling  the  load  up  an  incline  of  about  2  in.  to 
the  yard.  This  figure  he  had  found  afte"  many  years  experience 
to  be  quite  reliable  and  on  the  safe  side,  and  this  would  explain 
what  was  meant  in  the  tables  by  "  actual"  and  "virtual" 
incline.  ^ 

Table  I  dealt  with  the  horso-powrr  required  by  the  main-and- 
tail  haulage  at  10  miles  per  hour.  The  horse- power  did  not  involve 
any  consideration  for  the  length  of  road. 

Tahh'  IL—H.P.^  re- 
quired for  Endless- 

Table  1. — ll.P.  required  for  Muin-and-  llofH'  llaulnge  on 

Tail  Hiiulaije  at  10  Miles  per  Hour.  Itoad  1,000  i/ds.  loitg. 

Actual      Virtual 


incline 
in  inches 
per  yard. 
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12 
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In  endless-rope  haulage  one  had  to  consider  the  weight  of  coal 
only  delivered  per  minute  either  to  the  pit  bottom  or  landing,  also 
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the  lengrth  of  road  and  average  gradient.  Table  II  had  been  pre- 
pared on  the  assumption  that  the  road  was  1,000  yds.  long,  and  the 
horse-power  would  be  propoitionately  reduced  or  increased  as  the 
road  was  longer  or  shorter. 

In  lx>th  systems  it  was  desirable  to  add,  say,  2i>  per  cent,  to  the 
calculated  power  for  contingencies,  such  as  tubs  coming  off  the 
road,  abnormal  friction,  &c. 

With  regard  to  the  construction  of  haulage  gears,  bedplates 
rei^ui'-ed  to  be  very  stiff,  so  that  there  would  be  no  springing  and 
consequent  vibration.  They  were  generally  built  of  rolled-steel 
girders  or  channels  placed  back  to  back,  the  main  girders  being  tied 
together  by  cross-girders  with  strong  gusset  plates  at  the  corners. 
The  bedplates  must  be  constructed  so  that  they  could  be  taken  to 
pieces  for  getting  underground  and  in-bye.  Care  must  also  be 
taken  that  the  supporting  girders  were  of  such  a  length  that  they 
could  be  got  down  the  shaft  and  round  corners. 

The  main  shafts  should  be  of  steel,  and  in  all  cases  where 
machine-cut  helical  gearing  was  used,  it  was  desirable  that  there 
should  be  a  bearing  on  each  side  of  the  spur  wheel  and  the  pinion, 
otherwise  any  wear  and  tear  upon  the  bearing  brasses  would  throw 
the  wheels  out  of  gear  and  tend  to  cause  noise  and  heavy  wear  and 
tear.  The  shafts  required  to  be  of  very  ample  strength,  particularly 
in  main-and-tail  haulage  gears  where  the  drums  were  necessarily 
some  distance  apart,  giving-  a  long  distance  between  the  bearings. 
It  was  preferable  to  avoid  feathers  in  clutches.  In  the  case  of 
main-and-tail  haulage  gears  the  clutch  should  slide  upon  a  square 
or  hexagon,  in  preference  to  keys  or  feathers. 

The  drums  of  main-and-tail  haulage  gears  should  in  all  cases  be  in 
halves  where  the  diameter  of  the  drum  exceeded  2  ft.  6  in. 

The  bushes  for  dnims  should  be  of  gun-metal  in  halves,  arranged 
so  that  by  slackening  the  bolts  the  bushes  could  be  drawn  back  and 
new  bushes  fitted  without  having  to  take  off  the  drums  themselves. 

The  brake  rims  should  be  preferably  cast  separate  from  the  drums 
in  large  sizes,  and  should  be  fitted  with  renewable  brake  tracks, 
these  usually  being  secured  to  the  brake  rim  by  countersunk  bolts. 

The  most  powerful  brake  was  that  known  as  the  "  post '"  type, 
consisting  of  two  vertical  posts  working  upon  fulcrums  below  the 
drums.  These  posts  were  drawn  together  by  means  of  a  toggle 
joint,  and  adjusting  screws  must  be  provided  to  enable  the  wear  and 
tear  of  the  brake-blocks  to  be  taken  up.  The  brake-blocks  were 
usually  of  cast-iron,  and  they  could  be  lined,  if  required,  with 
hard  wood  or  with  material  known  as  "Ferodo,"  which  had  great 
lasting  properties,  and  did  not  fire. 

Double-helical  machine-cut  gear  wheels  were  by  far  the  best 
type  of  gear  for  transmitting  the  power  from  the  motor  to 
the  main  drum-shaft  of  either  endless-rope  or  main-and-tail  gear. 
With  cut  teeth  double-helical  gear  would  give  a  reduction  of  as 
much  as  16  to  1.  but  a  very  good  proportion  was  about  10  or  12  to  1. 
For  haulage  gears  of,  say,  100  to  300  h.p.  a  motor  speed  of  300  to 
400  R.P.M.  gave  very  satisfactory  results. 

In  endless-rope  haulage  the  rope  wheel  if  above  4  ft.  in  diameter 
should  be  in  halves  with  planed  joints,  and,  if  a  fleeting  wheel  were 
used,  the  rim  should  be  fitted  with  renewable  chilled  cast-iron  ''  c  " 
segments. 

It  was  frequently  desirable  to  convert  existing  haulage  gears  to 
electric  driving,  and  in  many  cases  they  were  not  of  modern  design. 
Under  such  circumstances  there  was  no  doubt  that  a  drive  by  ropes 
from  the  motor  on  to  a  rope  wheel  on  the  pinion  shaft  possessed 
considerable  advantages,  and  the  loss  in  friction  on  the  ropes  was 
exceedingly  small.  If  the  ropes  were  of  proper  diameter  and 
sufficient  in  number,  the  life  would  be  very  long  and  the  upkeep 
trifling. 

In  the  early  days  before  controllers  were  as  reliable  as  they  were 
to-day,  he  had  used  friction-clutches  on  both  main-and-tail  drums 
and  endless-rope  wheels.  They  were  satisfactory.  Recently,  how- 
ever, very  considerable  advances  had  been  made  in  the  design  of 
oil-filled  metallic  controllers  and  also  liquid  controllers,  and,  there- 
fore, on  main-and-tail  haulages,  ordinary  jaw  clutches  could  be 
used. 

A  large  number  of  interesting  lantern  slides  were  shown. 


A  discussion  took  place  on  Mr.  Mountain's  paper  on  February 
12th. 

Mb.  F.  0.  Hunt  said  that  the  portable  haulage  sets  described 
seemed  to  be  a  step  in  ||he  right  direction,  as  they  brought 
mechanical  handling  of  material  closer  to  the  coal  face.  Their 
advantages,  however,  must  depend  upon  the  facility  with  which 
they  could  be  moved,  and  upon  the  method  of  fixing  and  the 
arrangements  for  extension  of  length.  Controllers  on  haulage 
motors  had  to  work  under  very  arduous  conditions.  The  liquid 
type,  which  was  operated  by  allowing  water  to  flow  in  and  out  of 
the  tank,  had  the  great  advantage  of  having  a  fixed  speed  of  opera- 
tion independent  of  the  operator. 

Me.  H.  J.  MoYSEY  said  that  the  powers  for  endless-rope  haulage 
given  by  Mr.  Mountain  were  lower  than  he  had  been  accustomed 
to  use.  It  was  important  that  the  figures  should  be  got  out,  not 
for  the  tubs  running  at  full  speed,  but  for  starting  conditions,  and 
he  thought  that,  in  many  oases  where  motors  were  said  to  be  too 
small,  the  trouble  lay  in  the  enormous  current  required  to  start. 

Mk.  J.  E.  F.  Leebetter  agreed  that  three  miles  per  hour  was 
quite  fast  enough  for  endless-rope  haulage,  and  that  this  type  was 
the  cheapest  in  upkeep,  &c.  He  said  that  girder  frames  should  be 
filled  up  solid  with  concrete  to  form  the  best  foundation. 

Me.  T.  a.  W.  Smith  favoured  the  use  of  flexible  shaft  couplings, 
and  had  found  these  a  cure  for  broken  commutator  connections. 

Me.  a.  Babkee  thought  that  frames  were  better  constructed  of 
cast-iron,  built  up  in  segments  pinned  together.  Frames  which 
allowed  of  any  spring  were  a  fruitful  source  of  burnt-out  rotors. 
He  stiongly  advocated  the  bringing  out  of   the  neutral   point   of 


stator  windings,  and  thought  that  English  manufacturers  might 
follow  Continental  practice  in  this  respect,  as  it  facilitated  testing. 

Mil.  H.  J.  Fisher  agreed  that  girder  frames  were  liable  to  spring, 
and  thought  that  the  motor  and  its  bearings  at  least  should  be  on  a 
separate  cast-iron  bed-plate.  This  was  of  special  importance  where 
thb  slip-rings  were  overhung  and  liable  to  chatter.  He  favoured  the 
liquid  type  of  controller  as  being  more  efficient,  cheaper  and  lower 
in  maintenance  cost. 

Mr.  H.  K.  Trechmann  said  that  one  great  disadvantage  of 
metallic  controllers  lay  in  the  liability  of  the  nuts  on  grid  resist- 
ances to  work  loose,  and  this  might  give  rise  to  dangerous  sparking. 

Mr.  H.  W.  Clothier  said  when  comparing  the  relative 
costs  of  metallic  and  liquid  resistances  the  cost  of  pumping  the 
water  should  not  be  overlooked,  as  this  would  form  a  large  item  in 
the  case  of  a  frequently-operated  controller. 

Mr.  H.  L.  Riseley  criticised  the  usual  design  of  split  bearing. 
This  was  usually  split  on  the  horizontal  axis,  and  it  was  difficult 
to  take  up  wear  in  consequence.  He  thought  that  if  bearings 
were  split  along  the  vertical  axis  they  would  be  much  more  easily 
adjusted. 

Several  other  members  also  spoke. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


Simplex  Electric  Irons  for  Laundries. 

Fig.  1  shows  a  new  type  of  electric  iron  which  is  being  put  upon 
the  market  by  Messrs.  Simplex  Conduits,  Ltd.,  of  Birmingham 
and  Charing  Cross  Road,  London,  W.C,  and  is  designed  specially  to 


Fig.  1.— Simplex  Electric 
Iron. 


Fig.  2.— Sectional  Diagram 
or  Peotecting  Device. 


comply  with  the  severe  conditions  which  obtain  in  laundries  and 
dry-cleaning  shops.  It  is  fitted  with  a  special  attachment  arranged 
in  such  a  manner  that  the  combustiWe  insulating  covering  of  the 


Fig.  3.— Section  of  Swivelling  Co.xnection. 


flexible  lead  is  protected  at  those  points  which  are  likely  to  become 
very  hot,  and  thus  to  damage  the  insulation.  This  is  one  of  the 
most  troublesome  forms  of  breakdown.  Fig.  2  is  a  sectional  diagram 
showing  the  construction  of  the  iron  ;  a  represents  the  heating  ele- 
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ment,  from  which  two  wires  are  brought  into  a  porcelain  connector 
h,  which  conoists  of  two  solid  brass  terminals  embedded  in  porcelain, 
the  wires  being  held  in  position  by  set  screws,  without  solderinff ; 
to  these  terminals  at  the  top  are  connected  two  copper  wires,  which 
are  carried  in  iron  tubinff  and  insulated  bj  bein^  threaded  through 
small  pieces  of  porcelain  t-,  which  abut  cloeely  together,  so  that 
there  is  no  possibility  of  the  two  leads  accidentally  short-circuiting. 
They  form  practically  a  continuous  length,  one  end  being  convex  so 
as  to  fit  into  a  concave  end  on  the  piece  of  porcelain  immediately 
succeeding  it.  These  two  copper  wires  terminate  in  a  second  con- 
nector, d,  to  which  the  flexible  lead  is  attached  ;  this  second  con- 
nector is  enclosed  in  a  coupling  piece  with  a  brass  cap  which  may 
be  easily  unscrewed,  so  that  the  connections  are  readily  accessible. 

This  arrangement  is  primarily  designed  for  use  with  flexible 
metallic  tubing  e,  but  the  iron  may  be  used  in  the  ordinary  way  if 
so  desired. 

Another  source  of  trouble  is  the  destruction  of  the  flexible 
through  the  continual  twisting  of  the  iron  and  therefore  of  the 
flexible.  Fig.  3  shows  in  section  a  patent  revolving  connection- 
box  designed  to  overcome  this  difficulty  and  made  to  work  in  with 
the  special  iron  described.  It  is  designed  to  be  used  where  flexible 
metallic  tubing  is  employed  as  a  mechanical  protection  to  the 
flexible  leads. 

In  the  diagram,  a  is  a  brass  connection  piece  into  which  the  two 
pins  of  a  standard  two-pin  wall  plug  are  inserted  ;  2>  is  a  rotatable 
insulating  piece  enclosing  these  two  connection  blocks,  on  the 
under  side  of  which  are  two  concentric  contact  pieces,  g  and  /(,  con- 
nected to  the  connection  block  a,  into  which  the  two  pins  of  the 
plug  d  are  inserted,  and  to  which  the  leads  to  the  portable  apparatus 
are  connected  ;  k  are  the  terminal  connection  blocks  for  the  circuit 
wires,  which  carry  two  spring  plungers,  e,  which  press  against  the 
concentric  pieces  g  and  h.  These  contact  blocks,  k,  are  carried  on  an 
insulating  piece,  c,  attached  to  the  bottom  of  the  iron  box,  and 
separated  by  an  insulating  fillet ;  m  is  a  brass  cap  fitted  to  the  two- 
pin  plug  d,  which  carries  a  split  gripping  bush,  to  which  is  attached 
the  flexible  metallic  tubing,  enclosing  the  leads  to  the  portable 
apparatus  ;  ?  is  an  internally  screwed  ring  which,  while  allowing 
the  cap  m  (and,  therefore,  the  two- pin  plug  d  and  insulating  piece 
b)  to  rotate  freely,  securely  attaches  it  to  the  iron  box.  Ample 
provision  is  made  for  the  earthing  of  the  iron.  The  appliance, 
when  supplied  complete,  is  wired  with  three-wire  flexible,  and  the 
iron  is  earthed  by  means  of  the  third  wire  to  the  brass  cap  of  the 
plug  m.  As  the  box  is  an  integral  portion  of  the  conduit  system, 
the  iron  is  thereby  effectively  connected  to  earth. 

In  the  accompanying  fig.  5  we  show  a  type  of  wrought-iron 
fittings  for  outside  use,  which  is  being  supplied  by  Messes. 
Simplex  Conduits,  Ltd.,  for  several  important  orders,  their 
destinations  including  a  well-known  theatre  in  the  West  End  of 
London. 

A  Portable  Drying  Oven. 

The  necessity  of  some  simple  means  of  drying  and  baking  which 
is  free  from  complications,  enabling  it  to  be  used  by  the  ordinary 


Fig,  4.— Portable  Deying 
Oven 


Fig.  5.— Simplex  Flambeau, 


workshop  assistant,  has  led  Me.  H.  W.  Turner  to  introduce 
an  oven  designed  to  give  an  economical  and  efficient  means  for 
drying  armatures,  field  coils,  transformers,  insulating  materials  and 


electrical  work  in  general.  Its  external  appearance  is  indicated  by 
the  sketch  :  it  consists  of  a  chamber  within  a  chamber,  the  inner 
one  being  intended  for  the  reception  of  the  articlen  which  have  to 
be  dried,  while  the  outer  one  is  reserved  for  cr<mbastion  gtaeK  and 
fumes.  It  is  heated  by  gaa  or  paraffin,  aaeij^ted  by  waste  prodactA 
from  the  drying  chamber,  and  an  automatic  and  constant  circulation 
of  fresh  air  through  the  drying  chamber  is  arranged  for.  This  fresh 
air,  after  being  heated  and  dried,  is  permitted  to  enter  the  drying 
chamber  at  the  bottom,  and  ascends  through  the  suspended  work, 
carrying  with  it  the  volatile  fumes  from  the  varnishes.  These 
then  pass  out  of  the  top,  and  downward  to  the  bottom  of  the  com- 
bustion chamber  where  they  are  fed  to  the  flame  of  the  gas  bnnsen 
burner,  and  consumed.  In  this  way  the  gaaes  aseist  to  raise  the 
temperature  of  the  oven,  and  after  passing  spirally  round  the 
chamber  are  allowed  to  escape  by  the  flue  seen  in  the  illustration. 
In  the  dryii.g  compartment  the  varnish  is  oxidised,  and  the  drying 
process  thereby  accelerated,  the  exuding  moisture,  volatile  fumes 
and  gases  from  the  work  that  is  being  dried,  being  rapidly  expelled. 
The  combustion  chamber  in  which  the  gas  expelled  from  the 
varnished  goods  is  consumed,  in  order  to  af  sist  the  primary  source  of 
heat  generation,  is  surrounded  by  a  walled-in  dead  air  space  ;  this  in 
turn  is  covered  with  silicate  wool  and  magnesia,  and  the  whole 
arrangement  is  held  in  position  by  substantial  wooden  sheathing 
and  metal  bands.  The  bunsen  burner  is  removable,  and  may  be 
withdravni  from  the  oven  for  lighting  purposes,  thus  avoiding  the 
risk  of  explosions  common  to  most  gas-heated  ovens,  and  the 
burner  flame  may  be  adjusted  before  it  is  reinserted  in  the 
combustion  chamber.  Natural  draught  alone  is  responsible  for 
automatic  circulation  of  fresh  air,  and  only  6  cb.  ft.  of  gas  per 
hour  is  required  to  maintain  a  temperature  in  the  neighbourhood  of 
300°  F.  Obviously,  the  gas  consumption  would  be  less  with  a 
lower  oven  temperature,  and  an  automatic  gas  r^ulator  controllings 
the  maximum  temperature  is  sometimes  attached.  A  paraffin 
blow  lamp  flame  shot  in  the  hole  in  the  door  will  give  an  equally 
good  effect,  so  that  the  oven  may  be  put  to  work  anywhere,  even 
out  of  doors  if  necessary. 

The  size  which  is  usually  constructed  is  18J  in.  in  diameter  x 
36  in.  deep,  accommodating  any  armature  up  to  17J  in.  in  diameter, 
regardless  of  the  length  of  the  shaft.  Field  coils  and  other  work 
within  these  dimensions  can,  of  course,  be  accommodated 
also.  Varnished  goods  can  be  efficiently  dried  in  at  least 
75  per  cent,  less  time  than  is  usually  the  case,  and 
the  operating  cost  is  very  small.  With  this  oven,  arma- 
tures and  field  coils  may  be  dried,  dipped  in  varnish  and 
baked  without  the  necessity  of  transporting  the  parts  out  of  the 
building  in  which  they  are  located.  Armatures  and  other  work 
less  than  17J  in.  in  diameter  may  be  baked  in  this  oven  within 
three  hours,  and  when  it  is  remembered  that  insulating  varnishes 
of  the  baking  variety  as  a  rule  require  a  plentiful  supply  of  oxygen 
properly  to  set  and  harden  the  varnish,  the  automatic  circulation 
of  fresh  air  is  an  advantage  which  is  obvious.  Two  ovens  of  the 
standard  size  have  recently  been  installed  at  a  big  steel  works  at 
Shotton  near  Chester,  where  the  coal  strike  has  proved  a  blessing 
to  those  responsible  for  the  electrical  installation  as  they  have 
systematically  overhauled  the  electrical  equipment,  drying,  dipping 
the  parts  in  varnish,  and  baking  so  that  the  insulation  resistance 
is  now  of  a  very  high  order  throughout  the  whole  plant.  Its 
advantages  in  practice  will  therefore  be  obvious. 


An  Ediswan  Lighting  Accessory. 

In  many  cases  cost  of  wiring  is  undoubtedly  an  obstacle  in  the 
way  of  electricity  becoming  "the  poor  man's  light."  With  a  view 
to  helping  in  reducing  this  cost  a  new  combined  ceiling  rose  and 
pull  switch  has  just  been  placed  on  the  market  by  the  Edison  and 
Swan  United  Electeic  Co.,  Ltd.,  of  36-37.  Queen  Street,  E.C. 
It  is  claimed  that  by  the  use  of  this  fitting  a  considerable  saving 
can  be  effected  in  the  cost  of  installation,  and  in  many  instances 
the  contractor  will  be  able  by  its  aid  to  install  the  electric  light 
in  rooms  where  otherwise  it  would  not  be  adopted,  by  reason  of 
either  the  expense  or  the  inconvenience  of  cutting  away  the  walls 
or  decorations  to  admit  of  the  wires  being  run  down  to  the  switch 
point.  The  fact  that  the  switch  and  ceiling  n  se  are  combined  in 
one  also  effects  a  saving  in  spacing  in  addition  to  reducing  the 
installation  costs.  The  switch  cord  may  be  made  to  any  length, 
so  the  fitting  will  be  found  useful  in  bedrooms  or  nurseries  where 
it  can  be  shortened  so  as  to  be  quite  out  of  the  reach  of  children. 
The  fitting,  which  is  of  polished  brass  on  white  porcelain  base,  is 
made  throughout  by  the  company  at  their  Ponder's  End  works. 
A  leaflet  dealing  with  the  switch  has  just  been  issued  by  the  pub- 
licity department  of  the  company,  and  a  copy  will  be  sent  to 
any  contractor  interested. 

Reid's  Patent  Time  Switclies. 

The  accompanying  illustrations  show  automatic  time  switched 
made  by  Messrs.  F.  T.  Reid  &  Co.,  of  46,  Longbrook  Street 
Exeter.  Fig.  6  shows  a  time  switch,  and  fig.  7  the  base  for  it  ;  it 
is  of  remarkably  small  dimensions,  viz  ,  3J  in.  X  2J  in.  diameter  X 
2}  in.  deep,  including  the  base  ;  the  clock  is  a  fully-jewelled  lever, 
perfectly  dust-proof,  and  runs  14  days  with  one  winding  ;  the  base, 
fig.  7,  is  fixed  in  position  and  wired  once  for  all ;  there  are  two 
renewable  fuses,  one  for  each  pole.  The  clock  switch  is  simply 
slipped  on  and  held  in  place  by  the  bayonets  a,  b,  and  pillar  c  ; 
the  system  is  absolutely  interchangeable,  and  its  small  dimensions 
will  permit  of  its  being  fixed  in  most  of  the  present  switx:h  boxes 
in  place  of  the  old  hand  switch.  Current  is  srpplied  to  the  spring 
hour  hand  a  (which  is  insulated  from  the  clock)  by  a  forked  spring 
connected  to  socket  a  ;  e  is  a  movable  metal  plate  electrically  con- 
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nocted  to  r>,  to  vary  the  time  of  "  switohinp-oif  "  ;  v  is  an  insulating 
plat<>,  movable  to  vary  the  "switchinjj-on."  The  action  is  as  follows  : 
the  sprinjr  hour-hand  carries  a  wedfre-shaped  shoe  n,  which  rises 
over  the  insulateil  plate  k  and  contines  to  the  required  period,  when 
it  falls  by  springr  pressure  on  the  metal  plate,  completes  the  circuit 
and  continues  the  rei^uired  period  until  free  from  the  plate  :  the 
hour-hand  wpd}ri>  then  springs  down  and  the  plate  springs  up, 
causing  a  sullicient  break  for  up  to  COO  watts.       A  larger  size  is 


Firr.  6.  -Retd  Time  Switch.      Fio.  7.— Base  op  Switch. 

made  for  one  or  two  circuits,  such  as  lighting  the  arc  lamps  at 
dawn  and,  at  a  later  hour,  "switching  off"  and  on  to  an  incandescent 
lamp,  and,  later  still,  switching  this  off ;  this  is  in  use  by  the  Exeter 
and  other  Corporations,  and  is  stated  to  be  perfectly  satisfactory. 

Fig.  8  is  a  power-driven  time  switch  intended  for  powerful 
currents  :  it  is  made  in  two  parts,  viz.,  the  clock  to  which  is  fixed 
the  switch  portion.  The  switch  is  driven  direct  without  gearing, 
and  is  arranged  so  that  no  bridges  or  bearings  are  brought  to  the 
switch  portion,  the  object  being  to  ensure  insulation  and  tolprevent 


Fig.  S.—Power-driven  Time  Switch. 


the  arc  when  contact  is  broken,  from  flashing  to  any  metallic  support. 
The  circle  around  is  available  for  one  or  many  circuits,  in  fact,  the 
switch  can  be  made  to  fulfill  any  purpose  which  a  time  switch  is 
intended  to  serve. 

The  action  is  of  a  most  simple  character  ;  referring  to  the  illus- 
tration, the  disk  a  is  tensioned  to  revolve  in  the  direction  of  the 
arrow,  and  is  held  in  check  by  the  trigger  B  ;  as  the  cam  on  the 
clock  moves  it  to  the  left,  the  tooth  enters  its  interior  until  the 
cam  allows  it  to  escape,  it  then  switches  "  on  "  or  "off  "  according 
to  the  cam,  and  is  caught  again  by  the  next  tooth. 


Coatinji:    Iron  with    Lead.— Hitherto  the  coating  of 

iron  and  steel  surfaces  with  lead  has  been  almost  exclusively  con- 
fined to  the  production  of  terne  plate,  as  the  thickness  of  lead 
which  can  be  applied  is  within  narrow  limits.  The  process  at  pre 
sent  in  use  consists  of  dipping  the  sheets  into  molten  lead,  in  some 
cases  a  small  percentage  ot  tin  being  added.  Mr.  Cowper- Coles  has 
now  developed  a  new  and  cheap  process,  by  which  the  weight  of 
lead  deposited  can  be  varied  from  the  fraction  of  an  ounce  to  any 
weight  up  to  several  pounds  per  superficial  foot.  This  development 
opens  up  a  large  field  of  applications,  enabling  lead  coatings  to  be 
applied  to  a  variety  of  purposes — such  as  the  lining  of  iron  pipes 
inside  and  outside,  or  inside  only,  for  the  conveyance  of  corrosive 
^liquors,  the  lining  of  pumps,  chemical  vessels,  &:c.  The  process  can 
also  be  applied  to  the  coating  of  earthenwae  and  wood,  and  to  the 
protection  of  ornamental  ironwork. 

Electricians'  Wages.— Mr.  O'Grady  asked  the  Post- 
master-General whether  the  Corporation  of  Belfast  had  since  1904 
insisted  that  contractors  carrying  out  electrical  installations  should 
pay  the  district  rate  of  S id.  per  hour  to  electricians  employed  on 
contracts  for  the  Corporation  :  and  if  so,  would  he  insist  that  the 
firm  of  Messrs.  Craig  it  Baton  should  pay  the  same  rate  of  wages — 
viz.,  8Ad.  per  hour — to  the  electricians  engaged  on  the  work  at  the 
head  post  office  at  Belfast  '-  Mr.  II.  Samuel  said  he  was  not  aware 
of  any  such  arrangements,  but  he  would  have  inquiry  made. 


CORRESPONDENCE. 

Letters  receiwd  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  comvmni- 
catiom  at  tlie  earliest  posnble  moment.  No  letter  can  be  publisfied 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Gas  Tar  as  Fuel. 

Pinwineers  who  ai'e  paying  high  prices  for  coal  and  who  ai-e 
also  rnnning  short  of  supplies  owing  to  the  strike,  will,  no 
doubt,  be  interested  to  liear  that  an  easy  way  of  getting  over 
the  difficulty  is  by  burning  ordinary  gas  tar. 

I  have  fitted  to  one  of  our  water-tube  boilers  the  necessary 
apparatus  for  burning  tar  at  a  total  cost  of  £2,  and  the  same 
has  done  its  work  far  beyond  expectations.  On  working  out 
the  cost  of  this  fuel,  I  find  it  to  be  little  more  than  the  cost 
of  coal  at  an  extremely  low  rate  per  ton. 

The  apparatus  is  quite  a  simple  one,  and  I  shall  be  pleased 
to  give  details  or  any  information  to  engineers  who  are  on 
the  verge  of  curtailing  their  electric  light  or  power  supply. 

Wm.  C.  Bexoii) 

Engineer  and  Manager 

Kilmarnock  Electricity  Works. 
March  21th  1912. 


Tariffs  for  Electrical  Energy. 

On  page  524  of  your  issue  of  March  29th,  I  am  repre- 
sented as  having  said  that  "  the  cost  of  meter-reading  ran 
out  at  about  9d.  or  lOd.  a  day." 

What  I  actually  said  was,  that  with  men  at  30s.  per  week, 
reading  about  80  meters  per  day  each,  and  taking  12  readings  in 
the  year,  the  cost  of  reading  a  meter  was  9d.  or  lOd.  per 
annum.  As  Mr.  Lackie  had  said  that  the  cost  of  reading 
the  meter  and  rendering  the  account  was  78.  per  annum  per 
consumer,  I  asked  for  information  as  to  how  the  difference 
was  accounted  for. 

A.  J,  Cridge. 

London,  W.C.,  March  2dfh,  1912. 

[We   regret   the  error  which  arose  in  the  transcription 
of  our  notes. — Eds.  E.R.] 


The  Central  Station  Engineer. 

In  your  issue  of  last  week,  "  Colonial "  has  hit  upon  several 
evils  that,  exist  in  the  colonial  central  stations,  and  I  would 
add  that,  to  some  extent,  the  same  evils  exist  in  this  country. 
To  my  mind  a  chief  engineer  of  a  municipal  authority  requires 
an  expert  knowledge  of  "  human  nature,"  as  this  would 
be  more  useful  in  saving  his  bacon  than  any  amount  of 
engineering  skill.  Once  on  the  back  of  a  tame  old  horse 
it  is  quite  easy  to  guide  it.  Also  the  prevalent  system  of 
pupilage  at  central  stations  is  largely  responsible  for  the 
production  of  the  "  self-styled  engineer."  I  would  include 
those  young  men  who,  like  myself,  have  ambitions,  but  no 
practical  means  of  getting  qualified,  on  account  of  not  having 
the  same  opportunities  as  the  moneyed  classes. 

A.  K. 

Farnworth,  April  Is/,  1912. 


Electric  Li^htin$c  in   the    House    of  Conimons. — 

Replying  to  Mr.  King  last  week,  Mr.  W.  Benn  stated  that  it  was 
proposed,  if  found  desirable  after  experimenting,  to  substitute 
electric  lighting  for  gas  in  the  debating  chamber  of  the  House  of 
Commons.  This  would  probably  be  niore  eificient  and  would  certainly 
reduce  the  cost  of  lighting.  It  was  intended  to  carry  out  the 
work  in  sections  in  order  to  give  members  an  opportunity  of 
observing  the  effect  of  the  change. 

Mr.  Ormsby  Gore  asked  the  hon.  member  for  St.  George's-in-the- 
East,  as  representing  the  First  Commissioner  of  Works,  whether  he 
would  give  the  House  an  opportunity  of  discussing  the  matter 
before  it  was  decided  to  replace  the  lighting  of  the  House  by  gas 
with  electric  light  ;  whether  he  was  aware  of  the  opinion  of 
leading  oculists  that  gas  light  was  less  harmful  than  electric 
light ;  and  whether  gas  assisted  in  the  proper  ventilation  of  the 
House. — Mr.  Wedgwood  Benn  said  an  opportunity  would  arise  on 
the  Vote  for  the  House  of  Parliament.  The  First  Commissioner 
was  not  aware  that  leading  oculists  had  expressed  any  such 
opinion  in  regard  to  lights  placed  as  those  would  be.  The  reply  to 
the  third  paragraph  was  in  the  negative.  Und«r  the  arrangements 
proposed  the  House  would  be  better  ventilated  chan  hitherto. 
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BUSINESS  NOTES. 


tJqiiidationx. — llKOUCANmATro.v  and  C(4.vtrol  Svynr- 

CATE,  Ltd.,  2,  Coleman  Street,  London,  E.G. — Under  the  compulsorj' 
liquidation  oif  this  company,  which  was  formed  with  the  object 
of  acquiring  the  controlling  interest  in  thr  London  Electrobus 
Co.,  Ltd.,  the  statutory  meetinp.s  of  the  creditors  and  of 
the  shareholders  were  held  on  Tuesday  last  week,  at  Bankruptcy 
Buildinjjs,  Carey  Street,  W.C.,  Mr.  H.  M.  Winearls,  Assistant 
Official  Receiver,  presiding.  The  chairman  reported  that  the 
statement  of  aflfairs  lodfjed  on  behalf  of  the  company,  showed 
liabilities  £2,l(;o,  and  a  surplus  in  assets  with  reg^ard  to  the 
creditors  of  £2,S40.  With  reference  to  the  shareholders,  however, 
a  deficiency  of  £5,411  was  disclosed.  The  Official  Receiver  must, 
however,  point  out  that  there  was  nothinjj  for  the  shareholders 
unless  a  certain  amount  of  £.'5,000  was  recovered,  and,  perhaps, 
nothing  for  the  creditors.  The  syndicate,  which  he  should  refer  to  as 
the  Control  Syndicate,  was  registered  on  January  21st,  1909,  by 
Mr.  Demetrius  John  Delyannis,  with  a  nominal  capital  of  £10,000, 
divided  into  shares  of  £1  each,  but  by  extraordinary  resolution 
passed  in  April,  1910,  this  was  increased  to  £40,000  by  the  creation 
of  an  additional  30,000  £  1  shares,  which  were  to  rank  pari  passv 
with  the  original  shares.  The  issued  capital  consisted  of  6,424 
shares  allotted  for  cash,  and  £2,000  as  fully  paid,  under  an  agree- 
ment. Some  of  the  cash  subscriptions  were  obtained  in 
response  to  letters  and  circulars  containing  statements  which  would 
require  investigation.  The  Official  Receiver  was,  however,  unfor- 
tunately unable  to  trace  the  whereabouts  of  Delyannis.  who.  according 
to  the  other  directors  and  the  secretary,  controlled  the  affairs  of  the 
company.  In  July,  1909,  the  trustee  for  the  debenture-holders  of 
the  Electrobus  Co.  appointed  a  receiver  and  manager  of  that  com- 
pany's property,  and  on  January  10th  following,  the  Control  Syndi- 
cate agreed  to  purchase  from  the  trustee  all  the  undertaking,  garage 
installation,  property,  and  assets  of  that  company  for  £3,000,  pay- 
able as  to  £1,000  in  cash  and  as  to  £2,000  in  shares,  to  be  issued  as 
fully  paid.  The  property,  which  included  22'busep,  was  in  the  posses- 
sion of  the  International  Motor  Traffic  Syndicate,  Ltd.,  which  agreed 
to  continue  the  'bus  service,  and  to  render  weekly  accounts  to  the 
Control  Syndicate.  In  April,  1910,  the  latter  syndicate  arranged 
with  one.  Dr.  LehwesB,  for  delivery  of  the  property  that  it  had 
bought  ;  but  shortly  afterwards  the  Control  Syndicate  discovered 
that  eight  of  the  best  'buses  and  parts  had  been  disposed  of  by  the 
Traffic  Syndicate  to  another  of  Delyannis's  companies  (a  Brighton 
company)  for  £3,400.  The  remaining 'buses  and  parts  were  sold 
under  a  distress  levied  in  July,  1910,  for  £265.  Proceedings  were 
commenced  by  the  Control  Syndicate  for  the  recovery  of  the  'buses, 
but  were  unsuccessful  on  a  technical  ground  as  far  as  the  Brighton 
company  was  concerned  ;  with  regard,  however,  to  the  Traffic  Co., 
an  inquiry  was  directed  with  regard  to  the  amount  due  under  the 
agreement  of  January,  1911.  At  J)oth  meetings  it  was  decided  to 
leave  the  liquidation  in  the  hands  of  the  Official  Receiver. 

Harris  Patent  Feed  Water  Filter,  Ltd. — A  meeting  is 
called  for  April  29th,  at  Sunderland,  to  hear  an  account  of  the 
winding  up  from  the  liquidator  (Mr.  A.  E.  Usher). 

Wakelin  Bros.,  9.  Tottenham  Street,  Tottenham  Court  Road, 
London. — On  March  7th,  Mr.  W.  A.  Henderson,  of  3.  Fenchurch 
Street,  E.G.,  was  appointed  liquidator,  with  a  committee  of 
inspection. 

Muller  Air  Filters. — Mr.  H.  R.  Witting,  of  41,  Berners 

street,  London,  W.,  who  is  the  sole  British  representative  for  the 
MoUer  patent  air  filters,  informs  us  that  the  following  are  among 
the  orders  for  these  filters  which  have  been  booked  during  the  last 
six  months  : — 

Rand  Mines  General,   Johannesburg   Vereeniging    Central    Station, — Two 

filters,  capacity  84,750  c.  tt.  per  min. 
Glasgow  Corporation  Tramways.— One  of  capacity  26,440  c.  ft.  per  min. 
Dorman,  Long  4  Co. — Eight  of  capacity  18,400  c  f c.  per  min. 
Kdward  Lloyd,  Ltd.— Two  of  12,900  and  one  of  10,600  c.  ft.  per  min.  capacity. 
Waihi  Grand  Junction  Gold  Mining  Co.— One  of  capacity  10,760  c.  ft.  per 

min. 
Dick,  Kerr  &  Co.— One  of  capacity  10,000  c.  ft.  per  min. 
Cardiff  Washed  Coal  Co.,  Ltd.— One  of  capacity  6,600  c.  ft.  per  min. 
Asbington  Coal  Co.,  Led.— One  of  capacity  6,000  o.  tt.  per  min. 
Vickers,  Ltd.— One  of  capacity  5,000  c.  ft.  permin. 
Coltness  Iron  Co.,  Ltd.— One  of  capRcity  ,S,530  o.  ft.  per  min. 
James  Howden  &  Co.— Two  of  capacity  13,000  o.  ft.  per  min. 

Catalo{cues  and  Lists. — Mr.  0.  N.  Beck,  li.  Queen 

Victoria  Street,  London,  E.(^. — 12-page  pamphlet  (No.  65)  con- 
taining fully-illustrated  and  tabular  matter,  including  prices, 
relating  to  elastic  corrugated  tubes  for  expansion  joints,  heating 
and  smoke  tubes,  superheaters,  condensers,  kc.  The  corrugations 
are  parallel  to  each  other,  instead  of  spiral,  facilitating  bending  of 
the  tubes  to  very  small  radii. 

Messrs.  Rose  Bros.,  38  and  39.  Beech  Street,  Barbican, 
London,  E.G. — 12-page  catalogue  showing  by  excellent  illustrations 
on  art  paper  their  portable  electric  lamps,  hand,  belt,  traveller "s, 
cycle,  signal,  inspection,  watchman's  and  other  types.  Lamps  with 
special  fittings  for  aviators  are  shown,  also  battery  wall  lamps, 
electric  clocks  and  watch-stands,  reading  lamps,  &c.  A  report  on 
National  Physical  Laboratory  tests  of  the  R.  B.  Gordesia  batteries  is 
printed  in  the  pamphlet. 

Messrs.  Adnil  Electric  Co.,  Ltd.,  Adnil  Building,  Artillery 
Lane,  London,  E.G. — Leaflet  illustrating  the  slow-speed  motor 
and  Marples'  patent  organ  regulator  used  at  Olympia  during  the 
run  of  the  "Miracle."  A  list  of  institutions  to  which  the  firm 
have  recently  supplied  electric  organ-blowing  equipments  is  given. 

Messrs.  S.  Bowlet  &  Sox,  Wellington  Works,  Battersea  Bridge, 
London,  S.'VW — Brochure  containing  notes  on  lubrication  for  power 


station,  railway  and  other  enifineern.  and  drawing  attention  to  the 
firm's  oils  for  electrical  machinery,  ic. 

The  P(;WfcK  Pla.nt  Co..  Ltd..  West  Drayton.— Illustrated  postal 
card  showing  their  machine-cut  double  helical  gearing  a«  applied  to 
f'lectrically-driven  endleos  rope  haulage  machinery  for  working  in 
collieries  and  mines. 

Mkssbh.  DARf;OK,  Griffiths  k  Co..  Lti>..  138-140,  Vauxhall 
Road.  Liverpool. — 24-page  catalogue  giving  descriptive  particulars 
regarding  their  patent  "  Economic  Centralised  rystem  of  heating 
and  hot  water  supply.  The  pystem  utilises  exhaust  steam  to  heat 
the  water,  and  has  been  applied  in  a  large  number  of  public 
buildings  and  institutions. 

Messrs.  Makshall,  Son.s,  k  Co..  Ltd.,  Gainsborough. — Illus- 
trated circular  relating  to  their  oil-burning  apparatn«<  for  u«ing 
liquid  fuel  in  all  types  of  boilerf  The  circular  emphaeise*^  the  im- 
portance of  the  use  of  liquid  fuel  in  view  of  the  fX)al  strike. 
The  firm  make  a  .special  feature  of  converting  boilers  for  oil 
burning. 

Me.s.sks.  Mather  A:  Pj.att.  Ltd.,  Salford  Ironwork?.  Man- 
chester.— Thirty-two  page  catalogue,  containing  full  descriptive 
particulars  of  their  patent  mechanical  filters  for  industrial  purposes. 
Excellent  half-tone  pictures  and  clear  line  drawings  are  given  of 
these  filters  supplied  for  various  installations.  A  number  of  pages 
are  occupied  with  a  list  of  buildings,  mills,  factories,  breweries, 
kc,  where  such  installations  are  at  work. 

Trade     innouncenieiit. — The    Acces.'?ories    Maxu- 

facturing  Co.,  Ltd.,  announce  that,  by  arrangement  with  Messrs. 
Samuel  Heath  A:  Son,  Ltd.,  Birmingham,  who  have  acquired  the 
business  of  the  Electrical  Fittings  Co..  Ltd.,  38,  Conduit  Street  W.. 
they  are  carrying  on  this  business  at  11,  Dean  Street,  Oxford  Street, 
London,  W.,  on  their  liehalf.  A  fittings  showroom  will  shortly  be 
opened  at  that  address,  and  a  new  catalogue  is  in  course  of  pre- 
paration. 

Book  Notices. — "  Provisional  Regnlations  for  E.\amina- 
tions  in  Art  and  in  Science  and  Technology,  applicable  to  the 
Examinations  of  1912."     London  :  Wyman  A:  Sons,  Ltd.     Price  2d. 

"Lehrbuch  der  Photometrie."  By  Friedrich  Uppenbom  and 
Berthold  Monasch.     1912.     Munich  :  K.  Oldenbonrg. 

'' Btdhtin  of  the  Bureau  of  Standards."  'Vol.  VIIL  No.  1, 
January,  1912.     Washington  :  Government  Printing  Office. 

"Attidella  Associazione  Elettrotecnica  Italiana.  '  March,  1912. 
Milan  :  Stucchi,  Ceretti  e  Cie. 

For  Sale. — Me?;srs.  Fuller.  Hohskv,  Sons  cV  Cassell 
will,  on  April  18th,  sell  by  auction,  at  Vine  Street,  E.G..  the  goodwill, 
electrical  plant,  machinery  and  stock,  of  Messrs.  F.  A.  Glover  and 
Co.,  Ltd.     See  our  advertisement  pages  in  this  issue. 


LIGHTING  and  POWER  NOTES. 


Accrington. — The  Electricity  Committee  has  considered 
the  supply  of  current  for  power  purposes  to  cotton  manufacturers 
and  other  large  power  users  during  ordinary  factory  hours,  and 
has  resolved  to  fix  a  charge  of  'od.  per  unit  on  a  minimum  con- 
sumption of  2.')0,000  units  per  annum,  at  a  coal  price  basis  of  12s. 
per  ton,  and  subject  to  the  usual  sliding  scale  variations  of  0'025d.  for 
every  10  per  cent,  fluctuation  in  the  price  of  steam  coal  delivered. 

Aslitoii-Dnder-Ljne. — The  B.  of  (i.  has  decided  to 
have  the  electric  light  installed  at  the  workhouse. 

Balderton. — The  village  is  about  to  undertake  an 
electric  lighting  scheme,  having  been  unable  to  come  to  terms  with 
the  gas  company.  A  parish  meeting  was  held,  when  Mr.  DiUey 
explained  a  scheme  by  which  electricity  could  be  obtained  from  the 
works  of  Messrs.  .1.  Simpson  k  Co..  Ltd..  engineers.  The  cost  was 
estimated  at  £600,  as  follows  : — Main  cables  for  1,300  yards,  £54  : 
distributing  cables,  £92  ;  75  copper  lamp  shades,  £32  ;  75  standard 
brackets,  £22  :  brackets  and  cables,  £13  :  7")  steel  standards,  £,\^Ct  ; 
7.")  wooden  supports,  £5»>  ;  switchbox,  £10  :  labour,  £50  ;  legal  and 
other  expen.^es,  £33:  extras,  £50.  The  runijing  cost  would  be  75 
lamps  for  1,500  hours  at  Id.  per  unit,  £33  :  labour  for  switching  and 
cleaning,  £12  10s.  ;  repairs  and  renewals,  £9  :  repayment  of  capital 
and  interest,  iCll  :  making  a  total  for  the  first  year  of  £115.  This 
would  be  a  diminishing  sum  year  by  year.  A  rate  of  2id.  in  the  £ 
would  provide  £117.  Messrs.  Simpson  were  willing  lo  guarantee  a 
supplj  of  electricity  for  street  lighting  for  1 .")  years  (,the  parishioners 
to  have  the  option  to  terminate  the  agreement  at  the  expiration  of  five 
or  ten  yearsi  at  a  cost  of  Id.  per  unit,  which  amounted  to  about  £32 
or  £35  a  year.  A  formal  resolution  was  passed  to  raise  a  loan  of 
£650  for  the  purpose. 

Biriiiinghaiil. — The  City  Council  has  authorised  the 
Electric  Supply  Committee  to  erect  a  new  boiler  house  at  Summer 
Lane  station  and  provide  new  boilers,  5:c..  at  an  estimated  cost  of 
£28,900,in  lieu  of  the  extension  previously  authorised  at  £14,250.  and 
resolved  that  the  application  to  the  L.CJ.B.  be  nmended  accordingly, 
and  that  the  Finance  Committee  be  instructed  to  borrow  the 
amount  required.  The  Council  has  also  given  its  approval  to  the 
proposed  loan  of  £10.000  to  inaugurate  a  scheme  of  wiring  houses 
upon  the  hire  ciystem. 

Bispbam. — The  electric  light  was  usetl  here  for  the 
first  time  on  March  27th  and  proved  extremely  satisfactory.  It  is 
stated  that  there  are  reserves  of  coal,  so  that  the  lighting  of  the 
township  is  assured  for  some  time  to  come. 
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Bolton.— The  British  Westinghouse  Electric  and  Mann- 
facturing  Co.  has  kindly  undertaken  to  supply,  on  special  terms, 
motors  to  drive  the  machinery  which  is  beinjr  installed  at  the 
Technical  School  by  Messrs.  Dobson  ct  Barlow.  Ltd. 

Bradford. — The  Corporation  Electricity  Committee  pro- 
poses to  extend  electricity  mains  in  various  parts  of  the  city  at  an 
estimated  cost,  including-  provision  of  transformers  and  switchgear,  of 
.^5,2r)5,  this  figure  including  the  tender  of  the  Paterson  Engineering 
Co.  for  the  supply  and  erection  at  the  Valley  Road  Electricity 
Works  of  oil-eliminating  plant  for  feed  water  purification  for  £605, 
and  the  tender  of  the  Sandycroft  Foundry  Co.  for  the  supply  and 
erection  at  the  Valley  Road  Works  of  one  emergenoey  excitation 
battery  and  stands  for  £488  10s. 

Bridlinii'tOM.— The  T.C.  has  decided  to  apply  to  the 
L.G.B.  for  a  loan  of  £1,500  for  the  extension  of  the  condenser  plant 
at  the  electricity  works. 

Canada. — A  movement  is  on  foot  to  have  the  Niagara 
Falls  illuminated  by  electricity  during  the  evening  hours.  Senator 
Gittins.  of  Niagara  Falls,  New  York,  has  presented  a  Bill  at 
Washington  for  §50,000  to  pay  the  United  States  share  of  the 
expense.  It  is  proposed  to  spend  $100,000  on  a  permanent  means 
of  illumination,  and  allow  $5,000  per  year  for  the  upkeep  of  the 
same.     It  is  to  be  an  international  affair. 

The  Ontario  Hydro-Electric  Commission  has  taken  steps  to 
expropriate  the  Chats  Falls  water  power  as  a  source  of  available  power 
for  Eastern  Ontario.  These  falls  are  owned  by  the  Hon.  William 
Harty,  of  Kingston,  who  is  said  to  have  secured  this  1oO,000-h.p. 
from  the  late  Laurier  Government  for  $60,000. 

Cheltenham.— On  March  2Gth  a  B.  of  T.  inquiry  was 
opened  into  the  application  of  the  T.C.  for  an  order  to  extend  the 
area  of  supply  to  10  parishes  in  the  areas  of  the  Cheltenham  .and 
Winchcombe  R.D.C.'s  :  as  intimated  in  a  recent  issue  of  the  Elec- 
TBiCAL  Review,  there  was  opposition  on  behalf  of  the  Cheltenham 
R.D.C.  and  the  Gas  Co.,  and  by  private  persons.  Owing  to  the 
statutory  notice  not  having  been  given,  the  parishes  of  Badgeworth, 
Up  Hatherley,  and  Shurdington  were  withdrawn  from  the  scheme, 
and  the  T.C.  offered,  in  the  event  of  the  order  being  granted,  to 
give  the  Cheltenham  R.D.C.  a  reasonable  purchase  clause,  modifying 
the  term  of  42  years  laid  down  in  the  Act. 

Chesterfield.— A  L.G.B.  inquiry  was  held  on  March 
26th  into  the  application  of  the  T.C.  for  a  loan  of  £7,000  for 
extensions  at  the  electricity  works  and  additional  plant.  The 
Inspector,  Mr.  H.  R.  Hooper,  thought  the  application  was  not, 
large  enough,  and  the  matter  was  adjourned  temporarily  for  con- 
sideration by  the  Electricity  Committee. 

Chile. — The  Diario  of  February  2 let  publishes  a  decree 
approving  the  plans  submitted  by  Don  Antonio  Bellet  for  the 
erection  of  a  central  generating  station  designed  to  supply  the 
town  of  San  Javier  with  electric  light.  Twelve  months  are  allowed 
for  carrying  out  the  work. 

Continental    \otes.— GER^kLLSY. — Under  the  auspices 

of  the  Allgemeine  Electricitats  Gesellschaft,  of  Berlin,  a  company 
has  lately  been  formed  at  Gotha  with  a  capital  of  £300,000,  and 
the  title  Die  Thuringer  Electricitats  Lieferungs  Gesellschaft,  to 
exploit  a  concession  granted  by  the  Duchy  of  Saxe-Coburg-Gotha 
to  the  A.E.G.  for  the  supply  of  electrical  energy  for  lighting  and 
power  purposes,  and  for  the  construction  and  working  of  electric 
tramways  throughout  the  Gotha  district,  which  extends  from  Gotha 
to  Ersenach  in  one  direction,  and  to  the  south  as  far  as  Meiningen. 
The  generating  station  in  Gotha  of  the  Gotha  Electricitatswerk 
und  Shassenbahn  Gesellschaft  is  being  taken  over  and  extended, 
and,  in  addition,  a  new  generating  station,  having  a  capacity  of 
12,000  H.P.,  is  to  be  erected  at  Altenbrietungen.  The  two  plants 
will  be  interconnected  by  an  overhead  transmission  line  working  at 
a  pressure  of  25,000  volts,  so  that  they  will  form  a  mutual  reserve 
for  each  other.  The  new  undertaking  is  taking  over  the  tramways 
in  the  town  of  Gotha,  and  a  new  electric  railway  is  to  be  built 
between  Gotha,  Friedrichroda  and  Grosslabarz,  with  a  branch  to 
Waltershansen. 

Spain. — In  the  Spanish  Province  of  Cataluna  are  very  con- 
siderable water  powers  under  development,  whose  energy  for 
the  greater  part  will  be  transmitted  to  Barcelona.  The  follow- 
ing companies  are  at  the  present  time  busied  with  the  erection  of 
new  stations :— (1)  La  Energia  Electrica  de  Cataluna.— This  is  a 
foundation  of  the  Oompagnie  d'  Electricity  de  Paris,  and  utilises 
the  falls  of  the  Lac  de  Capdella,  to  the  north  of  Barcelona,  in  the 
Province  of  Lerida.  The  station  will  supply  about  40,000  H.P.  at  a 
pressure  of  80,000  volts  to  Barcelona.  (2)  The  Compania  de 
Fuerzas  Motrices  y  Riegos  del  Ebro.— This  company  was  founded  by 
Canadian  capitalists,  at  the  head  of  whom  is  Dr.  Pearson.  The 
falls  of  the  River  Ebro  will  be  utilised  to  the  extent  of  about 
100,000  HP.,  the  current  being  distributed  in  the  Provinces  of 
Barcelona,  Gerona,  and  Tarragona.  This  company  has  bought  up 
the  station  of  the  Compania  Barcelonesa  de  Electricidad, 
which  has  a  capacity  of  40,000  h.p.  at  its  steam  plant. 
(3)  The  Fuerzas  Motrices  de  Cataluna.— This  undertaking  was 
formed  of  the  Compania  Cataluna  de  Gas  y  Electricidad  and 
the  firm  Bertrand  y  Ca.  The  company  utilises  the  Esera  FaUs 
in  the  north  of  the  province  of  Huesca,  and  will  place  about 
30,000  H.P.  at  the  disposal  of  Barcelona.  For  the  support  of  its 
hydraulic  stations  the  Energea  de  Cataluna  will,  besides,  build  a 
steam  station  in  Badalona,  the  equipment  of  which  will  consist  of 
two  steam  tu)  bines  and  generators  of  8,000  KW.  capacity  each.  The 
province   of    Cataluna,   with    its  capital  Barcelona,    contains  the 


greatest  industrial  undertakings  in  Spain.  The  entire  Spanish 
textile  industry  is  there  located.  The  machine-worked  factories 
of  Barcelona,  with  the  localities  Sabadell,  Tarrasa,  Manresa, 
Badalona,  Mataro,  Montgat,  Cranotlers,  ko.,  now  employ 
steam  power  aggregating  180,000  H.P.  If  it  is  further  borne  in 
mind  that  Barcelona  itself  is  a  great  town  with  considerable  con- 
sumption of  light,  it  will  be  seen  that  these  schemes  are  justified, 
and  that  these  remarkably  large  additional  supplies  of  electric 
current  are  likely  to  find  ample  and  profitable  appropriation. — 
Klcht.  Zeitschrift. 

Croydon. — The  T.C.  has  decided  to  terminate  on 
September  29th  the  lease  of  the  electricity  showroom  premises  at 
H,  Park  Lane. 

Darwen. — Sanctions  have  been  received  from  the  L.G.B. 
for  the  borrowing  of  the  following  sums  :  £2,026  for  high-tension 
mains  ;  £1,393  for  low-tension  mains  and  small  branch  mains 
(£200)  ;  £850  for  services  and  £400  for  meters.  It  was  resolved 
that  the  sum  of  £20,  excess  expenditure  on  capital,  be  taken  out  of 
revenue. 

The  T.C.  has  referred  a  recommendation  in  favour  of  the  pur- 
chase of  a  new  turbine  to  a  sub-Committee  for  report  to  the  General 
Purposes  Committee. 

Eccles. — The  electrical  engineer  has  been  instructed  to 
prepare  an  estimate  of  the  cost  of  extending  the  boiler  house,  so  as 
to  accommodate  an  additional  boiler.  The  Public  Lighting  Com- 
mittee has  decided  to  make  application  to  the  L.G.B.  for  sanction 
to  borrow  £5.220  for  the  purposes  of  the  electricity  undertaking, 
which  sum  includes  £2,000  for  mains,  £760  for  services,  and  £750 
for  transformers. 

Ejfypt, — According  to  Elektrotechnik  und  Maschinenlau, 
an  official  of  the  Finance  Department  of  the  Khediveh  has  under- 
taken a  journey  to  Europe  to  raise  a  loan  on  the  private  possessions 
of  the  Khediveh,  with  the  object  of  purchasing  dynamos  and  other 
electrical  material,  engines  and  boilers,  &c.,  for  certain  improve- 
ment works  which  are  projected. 

Ellesmere  Port. — At  its  monthly  meeting  the  Council 

unanimously  adopted  without  discussion  the  recommendation  of  the 
newly-formed  Electricity  Committee,  that  the  Council  which  lately 
passed  a  resolution  to  apply  for  a  provisional  order,  agrees  to  the 
application  for  such  an  order  being  made  by  the  Mersey  Power  Co., 
Ltd.,  instead  of  by  itself.  The  Widnes  Corporation  obtained  an 
order,  but  transferred  it  to  the  Company,  and  the  charges  the 
Company  may  make  are  governed  by  the  agreement  between  the 
Corporation  and  the  Salt  Union,  Ltd.  This  agreement  has  been 
taken  as  the  basis  of  the  arrangement  with  Ellesmere  Port.  The 
traction  clauses  are  struck  out  as  inapplicable  to  the  Port  (though 
the  question  of  electric  car  services  with  Birkenhead  and  Chester 
have  been  repeatedly  discussed)  and  some  of  the  other  clauses  are 
modified.  For  public  lighting  the  charge  for  current  is  not  to 
exceed  2d.  per  unit ;  and  for  private  lighting  4 id.,  during  the  first 
seven  years  and  4d.  thereafter.  For  power  the  charge  is  limited  to 
lid.  with  a  minimum,  or  £6  per  K.w.  of  the  subscriber's 
maximum  demand  with  ^d.  per  unit,  and  consumers  are  to  be 
allowed  to  use  on  the  same  premises  current  supplied  primarily 
for  power,  for  either  heating  or  lighting,  or  both,  at  power  rates. 
There  are  provisions  for  reducing  the  charges  after  21  years. 

Epsom. — Subject  to  the  consent  of  the  LG.B.,   the 

U.D.C.  had  decided  to  install  at  the  electricity  works  a  Diesel  oil 
engine  at  a  cost  of  £3,721. 

Goole. — The  R.D.C.  on  March  28th  consented  to  the 
proposals  of  the  Electrical  Distributon  of  Yorkshire,  Ltd.,  which 
is  applying  for  a  provisional  order  under  the  Electric  Lighting  Acts 
to  supply  electricity  to  some  of  the  villages  in  the  district. 

Ilkeston. — The  Council's  engineer  is  to  prepare  specifica- 
tions, &c.,  for  the  lighting  installation  at  the  new  secondary 
schools  ;  he  has  also  been  given  charge  of  all  the  electrical  and 
mechanical  work  in  the  various  Corporation  departments,  including 
the  new  sewage  pumping  and  disposal  works. 

India. — The  Delhi  Electric  Tramways  and  Lighting  Co. 
has  applied  to  the  Punjab  Government  for  permission  to  amend  the 
provisions  of  its  licence,  so  as  to  include  within  its  area  of  electric 
supply  the  whole  of  the  area  which  may  be  contained  within  the 
limits  of  the  Imperial  City  of  Delhi. — Indian  Engineering. 

Leyton. — The  estimated  surplus  for  the  year  ending 
March  31st,  1912,  on  the  electricity  undertaking,  is  put  at  £1,934. 
Half  of  this  sum  is  to  be  carried  to  the  reserve  fund  for  deprecia- 
tion and  renewals,  and  the  balance  is  to  be  given  in  aid  of  the 
rates.  For  the  ensuing  year  the  surplus  is  estimated  to  amount  to 
£1,005.  The  electrical  engineer  has  been  directed  to  obtain  quota- 
tions for  two  miles  of  "2  sq.  in.  cable  required  for  giving  a  supply  to 
the  L.G.O.  motor  garage  and  the  Stratford  Co-operative  Society. 

London. — Lambeth. — The    Baths    Committee    of    the 

Council  reports  having  had  under  consideration  the  question  of 
improving  the  exterior  lighting  of  the  baths,  which  are  at  present 
illuminated  by  five  1,000-C.P.  arc  lamps  and  12  3o-c.P.  metallic- 
filament  lamps.  Quotations  have  been  considered  from  the  South 
London  Electric  Supply  Corporation  and  the  Gas  Light  and  Coke 
Co.  for  lighting  by  means  of  electricity  and  high-pressure  gas. 
The  offer  of  the  Electric  Light  Co.  is  to  supply,  fix  and  maintain  and 
keep  in  lighting  eight  2,600-C.P.  fiame  arc  lamps  from  an  hour  after 
sunset  to  midnight,  six  days  a  week,  for  £11  per  lamp  per  annum, 
subject  to  an  agreement  being  entered  intj  for  a  period  of  five 
years.      The    Gas  Co.   submitted   three  quotations   for   10  )axg)x- 
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preMure  g&a  lamps  from  ordinary  lipfhting-up  time  to  midnight  for 
six  days  a  week,  subject  to  an  agreement  for  three  years,  viz.. 
.3,000  c  P.,  £16  10b.  per  lamp  per  annum;  2,000  C.P.,  £14  per 
lamp;  and  £1,000  C.P.,  £8  ISs.  The  Committee,  beinp  of  opinion 
that  the  ofiFer  of  the  Electric  Light  Co.  was  the  more  favourable  of 
the  two,  has  accepted  its  offer  on  the  terms  mentioned. 

PoPLAB. — It  is  stated  that  the  L.C.C.  has  agreed  to  sanction 
borrowing  powers  of  £69,626  applied  for  by  the  B.C.  for  electricity 
extensionH. 

Lytliaiii. — On  the  agenda  for  the  (General  Purposes 
Committee,  on  March  28th,  was  the  subject  "Electric  Light"; 
Councillor  W.  F.  Holden,  J. P.,  was  the  prime  mover  in  the  matter. 
The  meeting  decided  to  give  consideration  to  the  question  of 
providing  an  electrical  supply  and  to  make  the  necesgary  inquiries. 
Years  ago  the  authority  obtained  a  provisional  order  from  the 
B.  of  T.,  and  at  one  time  it  seemed  likely  that  it  would  proceed  to 
act  under  that  order,  but  the  Fcheme  was  eventually  abandoned 
and  the  order  passed  into  the  hands  of  a  private  company.  A  very 
recent  effort  by  this  company  to  raise  the  necessary  capital  was 
unsuccessful. 

Manchester. — The  Corporation  Electricity  Committee 
has  decided  that  the  supplies  of  electric  current  to  some  of  the 
largest  power  consumers  will  be  cut  off  for  five  days,  beginning  on 
Good  Friday,  on  account  of  a  shortage  of  fuel  through  the  coal 
strike.  Circulars  to  this  effect  have  been  sent  out.  Manchester 
Corporation  supplies  electric  current  to  Failsworth,  Denton, 
Droylsden,  Heaton  Norris,  and  Audenshaw,  and  altogether  about 
40  firms  will  be  closed  down  as  a  rfesult  of  the  decision. 

IVorwich. — A  L.G.B.  inquiry  was  held  on  March  26th 
into  the  application  of  the  T.C.  for  a  loan  of  £25,000  for  electricity 
purposes,  made  up  as  follows  :  Turbo-generator,  .£10,000  ;  mains, 
£6,000  ;  services,  £3,000  ;  new  oflBces,  £3,000  ;  and  two  boilers, 
£3,000.    There  was  no  opposition. 

Sevenoaks. — The  U.D.C.  has  received  from  Messrs. 
Crompton  &  Co.  proposals  regarding  an  electric  light  scheme  for 
the  town.  The  firm  offers  to  form  a  company  to  take  over  the 
Conncirs  powers  under  an  order,  to  proceed  at  once  with  a  scheme, 
and  to  pay  up  to  £400  towards  the  cost  of  obtaining  the  order. 
The  Council  has  decided  to  favourably  consider  the  application  of 
Messrs.  Crompton,  and  to  ask  the  B.  of  T.  for  its  advice  on  the 
matter,  and  permission  to  accept  the  offer,  subject  to  an  under- 
taking on  the  part  of  the  firm  to  put  down  the  installation  within 
a  given  time. 

South  Africa, — The  Wynl)erg  Municipal  Council  has 
accepted  the  tender  of  the  Kalk  Bay  Municipality  for  the  supply 
of  electricity,  the  Wynberg  Council,  it  is  stated,  furnishing  capital 
to  the  amount  of  between  £15,000  and  £20,000.— South  Africa. 

Southampton. — The  estimates  of  the  electricity  under- 
taking for  the  year  1912-13  provide  for  an  income  of  £49,200,  as 
against  £45,070  for  1911-12.  The  expenditure  is  put  at  £26,429,  as 
against  £24,276  for  the  previous  year.  Provision  is  also  made  for 
a  contribution  of  £6,660  in  aid  of  the  district  rate.  In  connection 
with  these  estimates  the  electrical  engineer  points  out  that  the 
results  of  the  Council's  hiring-out  scheme  have  been  most  satis- 
factory, and  would  have  an  accumulative  effect  as  to  receipts.  The 
charge  for  current  for  power  to  the  Tramways  Department  is  to 
be  reduced  to  1  Jd.  per  unit. 

Stalybridjre. — The  Stalybridge  Joint  Board  on  Thursday, 
last  week,  decided  to  give  notice  to  large  consumers  of  electricity  of 
the  Board's  intention  to  cease  the  supply  of  electricity.  Several  mills 
and  workhops  in  the  town  are  dependent  upon  the  Tramway  Board 
for  electricity  for  motive  power. 

Warrinjrton. — The  Electricity  Committee  has  adopted  a 
recommendation  of  a  Sub-Committee  for  a  restricted-hour  supply 
for  power  and  heating  purposes,  to  consumers  who  agree  not  to 
use  current  between  the  hours  of  3.30  p.m.  and  5.30  p.m.  during 
the  months  of  November,  December,  January  and  February,  at  a 
charge  of  £2  per  KW.  per  annum  of  sustained  maximum  demand  plus 
id.  of  a  penny  per  unit.  A  special  time  switch  will  be  used  in 
connection  with  this  supply,  the  approximate  rental  being  10s. 
per  annum.  Consumers  under  the  above  rate  will  be  required  to 
afirree  to  take  current  for  a  period  of  not  less  than  12  months. 
This  rate  will  not  apply  to  installations  of  under  20  h.p. 

York. — The  Electricity  and  Tramways  Committee  of  the 
T.C.  has  recommended  the  application  to  the  L.G.B.  for  a  loan  of 
£4,955,  for  two  new  water-tube  boilers  with  chain-grato  stokers  and 
an  economiser. 


TRAMWAY  and  RAILWAY  NOTES. 


Arj!:entina. — The  BoUUn  of  February  22nd  contains  a 
law  empowering  Sres.  Lacroze  Ilermancs  y  Cia  to  construct  and 
work  a  double-track  underground  electric  railway  from  Federico 
Lacroze  station  (Buenos  Ayres  Central  Railway)  by  way  [of  the 
Calle  Corrientes  to  the  Paseo  de  Julio,  Buenos  Ayres.* 


A.siatic  Turkey. — .Smyrna  is  served  by  two  horse  tram- 
wayH,  ofierated  by  French  and  Belgian  owners  re«pectively.  The 
lease  to  the  latter  being  olmost  at  an  end,  it  ha«  been  decided  to 
renew  it  for  another  50  years  on  condition  that  the  line  is  electri- 
fied, and  that  30  per  cent,  of  the  net  profits  are  paid  over  to  the 
municipality.  It  i.s  understood  that  the  French  company's  con- 
cession will  be  similarly  treated  when  the  opportunity  eerves. 

Bla<-kpool. — It  havinfj  l*een  lej^ally  decided  that  tram- 
ways are  U)  be  assessed  for  district  rat«  purpoaes  on  the  e&me  foot- 
ing as  railways — at  one-fourth — the  Tottenham  authorities,  against 
whom  the  decision  was  pronounced,  are  now  appealing  to  other 
authorities  to  aesict  them  to  take  the  matter  to  the  Hous*  of  Lords. 
The  application  came  before  Blackpool  Finance  Committee  on 
March  2Hth,  and  it  decided  to  afsist  in  the  appeal.  The  question 
is  of  ext  erne  importance  to  Blackpool  authorities,  seeing  that  two 
companies  run  cars  into  the  town 

Bradford. — The  Corporation  Tramways  Committee  has 
decided  to  recommend  the  building  of  12  new  electric  cars,  complete 
with  equipments,  at  an  estimated  cost  of  £8,4CO,  and  that  12  addi- 
tional new  car  equipments  be  purchased  at  an  estimated  cost  of 
£3.600. 

Canada. — A  group  of  Enghsh  capitalists  has  held  a  con- 
ference with  R.  H.  M'Ellroy,  M.P.  for  Carlton  County.  Ont.,  with 
a  view  of  taking  over  the  stock  of  the  proposed  Kingston,  Smith's 
Falls  and  Ottawa  Electric  Railway  Co. 

The  electric  railway  systems  throughout  the  Dominion,  in 
common  with  other  industrial  enterprises,  have  received  a  large 
share  of  the  general  prosperity  of  the  past  year.  The  net  profits 
of  seven  of  the  more  prominent  roads   amounted  to  610,500,000. 

Montreal,  with  154  miles  of  track,  had  total  earnings  of 
$4,775,300.  Toronto,  with  110  miles  of  track,  earned  $4,^51,541, 
and  Winnipeg,  with  a  mileage  of  70,  earned  8.3,829,749. 

The  Halifax  Tramway  will  expend  ^200,000  this  year  in  improv- 
ing and  extending  its  tracks.  A  new  auxiliary  steam  plant  of 
12,000  H.P.  was  constructed  during  tne  year.  The  company  now 
has  auxiliary  power  to  the  extent  of  20,000  h.p.  available  in  the 
event  of  a  serious  breakdown  at  the  hydraulic  plant. 

Continental  Notes. — Geiuiany. — An  unlooked  for 
accident  occurred  on  the  Berlin  underground  railways  last  week. 
In  connection  with  extensions  on  the  other  side  of  the  River  Spree, 
work  was  in  progress  for  building  a  concrete  tunnel  under  the  river, 
a  portion  of  the  latter  being  fenced  off  by  means  of  a  coffer  dam 
for  the  purpose,  so  that  work  could  be  carried  on  in  the  open 
excavation.  It  is  suggested  that  the  dam  gave  way  and  the 
inrush  of  water  found  its  way  into  the  working  railways  under 
Berlin,  the  latter  being,  in  consequence,  closed  down,  pending  the 
blocking  up  of  the  tunnel  leading  to  the  river  and  subsequent 
pumping  out  of  the  water. 

It  was  recently  intimated  in  the  Budget  Commission  of  the 
Prussian  Diet  that  a  scheme  would  shortly  be  presented  in  relation 
to  the  proposed  conversion  to  electric  traction  of  the  Berlin  City. 
Circle,  and  Suburban  Railways,  and  since  then  the  Minister  for 
Railways  has  submitted  a  memorandum  on  the  subject  to  the  Lower 
House.  After  referring  to  the  development  of  the  passenger  traffic 
during  the  past  20  years,  the  re]>ort  states  that  the  carrying  capacity 
of  the  railways  is  already  inferior  to  the  requirements  of  the  traffic, 
and  notwithstanding  the  increase  in  the  number  of  trains 
and  accommodation,  the  carriages  are  at  times  intolerably 
crowded  on  almost  all  the  lines.  At  present  with  heavy  tender 
locomotives  it  is  possible  to  operate  a  maximum  of  24  steam  trains 
hourly  in  each  direction  ovci  the  city  lines,  giving  seating  places 
to  a  total  of  11.712  persons.  In  1916  it  will  be  necessary  to  in- 
crease the  number  of  trains  to  30  per  hour,  in  order  to  satisfactorily 
deal  with  the  constant  growth  of  traffic,  whilst  later  on  the  expan- 
sion will  render  it  essential  to  have  40  trains  per  hour  in  each 
direction,  providing  sitting  accommodation  for  24,400  persons. 

The  memorandum  proceeds  to  state  that,  in  order  to  cope  with 
the  augmentation  in  traffic,  the  most  suitable  form  of  working  for 
the  Berlin  railways  is  by  means  of  electric  traction  with  locomo- 
tives, and  the  process  of  conversion  wouM  require  a  period  of 
4. J  years  from  the  time  of  the  voting  of  the  necessary  funds. 
According  to  the  .scheme  which  has  been  prepared,  the  trains  on  the 
City  and  Circle  lines  are  to  consist  of  13  three-axle  passen^-^er  coaches 
in  times  of  the  heaviest  traffic,  whilst  those  on  the  suburban  lines 
are  to  be  composed  of  12  coaches  and  a  luggage  vuo.  An  electric 
locomotive  is  'o  be  provided  at  each  end  of  the  train  and  will 
receive  current  from  an  overhead  conductor  at  15,000  volts  and 
Ifijv  periods.  Duri.ig  the  hours  when  the  passenLrer  traffic  is  light, 
the  trains  will  be  divided  and  only  one  locomotive  will  be  used. 
Jt  is  intended  to  retain  the  motor-car  trains  which  have  been  iu 
service  for  a  number  of  years  on  the  Berlin  section  between  the 
Potsdamer  railway  station  and  Gross  Lichterfeld-Ost  and  whicii  are 
operated  on  the  direct-current  system.  A  conversion  of  this  line  to 
the  alternating-current  system,  it  is  submitted,  would  not  be 
advantageous  as  the  existing  costly  electrical  equipment  would 
become  worthless.  Nevertheless,  the  direct  current  is  to  be  pro- 
duced from  an  alternating-current  converter  installation,  and  this 
will  result  in  the  realisation  of  considerable  economy  as  compared 
with  the  existing  state  of  affairs. 

It  is  proposed  to  obtain  ibe  electric  power  for  working  the 
railways  from  two  power  stations,  and  a  legally  binding  offer  for 
this  purpose  has  been  made  which  ensures  the  supply  on  advan- 
tageous terms  for  a  period  of  30  years  certiiin.  According  to  the 
offer,  one  power  station  would  Ix;  erected  in  a  lignite  coal  district, 
presumably  near  Bitterfeld,  and  the  second  would  be  established 
near  Berlin,  partly    as  a  reserve    station  and    j>artly  to    assist  in 


544 


THE    ELECTRICAL    REVIEW.        [Voi.  70.  no.  1,793,  April  5, 1912. 


meetinjj  the  load  in  excess  of  the  averape  consumption,  that  is  to 
say,  when  the  density  of  traffic  is  the  {jrentest.  The  feeder  mains 
ar»  to  be  underjjround  cables  for  a  pressure  of  <>0,000  volts, 
and  the  transmission  from  the  power  stations  to  Berlin  is  to  be 
efifecteil  by  six  pairs  of  cables,  which  are  to  be  so  arranged  that 
injuries  cannot  disable  more  than  one  pair  of  cables  at  the  same 
time.  The  power  will  be  transmitted  by  the  lonp-distance  cables 
to  a  number  of  transformer  sub-stations,  where  the  pressure  will 
be  reduced  to  that  required  for  the  working-  conductor — 15,000 
volts.  It  is  estimated  that  an  expenditure  of  £4,500,000  will  be 
incurred  by  the  contractor  for  the  supply  of  energry  in  establishing 
and  equippinsj  the  two  stations,  each  of  which  will  have  a  capacity 
of  100,000  KW.,  and  in  providinjr  the  feeders  and  sub-stations. 

The  expenditure  contemplated  by  the  Railway  Ministry  amounts 
to  £6,1(>7.000,  of  which  £2,500,000  will  be  for  the  installation  of 
the  workintr  conductor,  alterations  of  platforms,  and  of  certain 
tracks,  workshops,  the  provision  of  wiring:,  «fcc.  ;  whilst  the  balance 
is  required  for  the  acquisition  of,  and  alterations  to,  rolling:  stock. 
It  is  propored  to  provide  557  electric  locomotives,  690  passeng^er 
coaches,  and  29  service  vehicles,  and  573  steam  locomotives  will  be 
released  for  use  elsewhere.  At  present  the  receipts  of  the  City  and 
Circle  Railways  do  not  cover  the  working  expenses,  and  a  deficit  of 
£99,000  is  estimated  for  1912.  As  a  consequence,  no  interest  is 
earned  on  the  invested  capital.  It  is,  however,  intimated  that  on 
the  conversion  of  the  railways  to  electric  traction,  it  will  be 
necessary  to  raise  the  passenger  fares  not  only  in  order  to 
extinpuish  the  deficit,  but  also  for  the  purpose  of  providing  for 
depreciation  and,  at  the  same  time,  obtaining  interest  on  the  new 
capital  expenditure. 

Among  new  German  electric  railway  schemes  are  the  following  : — 
Theconstructionof  electriclines  is  projected,  running  from  Liichow,  in 
Hannover,  to  Bevenzen  and  Uelzen  respectively  :  a  line  from  Mannheim 
to  Waldhof  and  Sandhofen  is  to  be  constructed  by  the  Oberrheinis- 
chen  Eisenbahngesellschaft :  the  plans  have  been  prepared  for  a  line 
from  Opladen  to  Burscheid.  in  the  Rhine  province  ;  the  T.C.  of 
Delmenhorst,  in  the  Duchy  of  Oldenburg,  has  started  the  pre- 
liminaries for  a  line  from  that  town  to  Lemwerder  :  and  the  T.C. 
of  Stuttgart  is  considering  a  project  to  establish  electric  transit 
facilities  between  that  city  and  Kannstadt. 

The  efforts  of  the  Government  of  Baden  on  behalf  of  the 
electrification  of  various  subsidiary  lines  are  daily  taking  more 
t^angible  shape.  The  first  line  to  be  taken  in  hand  will 
be  that  of  the  Wiesen  Valley.  The  great  power  station  at 
Augst-Wyhlen,  which  has  been  built  by  the  City  of  Basle  and 
the  Rheinfelden  power  company  jointly,  is  capable  of  supplying  at 
normal  water-level  30,000  h.p.,  while  at  the  same  time  good 
and  cheap  water  transit  is  secured  between  Basle  and  Rhein- 
felden. Regular  navigation  for  vessels  will  be  available  by  the 
middle  of  the  summer. — EJrli.  u  Masch. 

Budapest. — The  T.C.  has  drawn  up  regulations  relating  to  the 
construction  and  equipment  of  such  electric  motor-cabs  as  may  be 
licensed  for  use  in  the  capital.  It  is  required  that  the  electric 
vehicles  shall  carry  four  passengers  and  their  luggage  throughout 
the  city,  the  accumulators  being  equal  to  covering  a  distance  of 
SO  km.  The  vehicles  are  to  be  after  the  laundaulet  model,  fitted 
with  side  window,  forward  roof,  space  for  luggage  on  the  top  of 
the  roof,  with  brass  mounting  fittings  at  back,  a  hook  for  the 
reserve  wheel,  two  electric  or  petroleum  head  lamps,  and  two 
reserve  acetylene  lamps,  with  reservoir,  for  extra-urban  travel^  and 
a  glass  blind  in  front  of  the  driver.  The  body  of  the  vehicle  is  to 
be  painted  blue,  and  its  number  at  the  rear  lit  up,  an  electric  lamp 
being  fitted  to  light  the  interior. — Elek.  v.  Jlaxch. 

BusssiA. — Permission  has  been  accorded  to  the  railway  con- 
tractor, N.  N.  Kaschinew,  for  the  building  of  two  electric  long- 
distance lines  from  Moscow  to  Podolsk  and  Obiralowka  respectively. 
The  total  extent  of  the  two  lines  is  55  versts.  The  Government 
has  refused  to  give  a  guarantee. — Zeit.  Elek.  und  Masch, 

Hull. — It  was  reported  to  the  Corporation  Tramways 
Committee  on  March  27th  that  successful  experiments  had  been 
made  at  the  power  station  with  oil  fuel.  Two  boilers  had  been 
fitted  with  the  installation,  and  the  steam  was  generated  entirely 
by  the  oil  fuel.  The  city  engineer,  Mr.  White,  said  the  cost  was 
much  cheaper  than  coal  at  the  present  prices,  but  it  would  be  more 
expensive  than  coal  at  the  normal  contract  prices,  and  the  experi- 
ment would  not  be  continued  after  coal  prices  were  normal  again. 

Ilkeston. — Last  week  we  noted  the  stoppage  of  the 
Corporation  tramways.  We  are  informed  by  Mr.  Stokes,  the 
engineer  and  tramwHy  manager,  that  this  is  owing  to  the  failure  of 
the  Derbyshire  and  Notts.  Power  Co.  to  continue  its  bulk  supply  con- 
tract. The  company's  station  is  situated  at  a  pit,  and  the  shortage 
of  fuel  is  causing  some  surprise. 

Leyton. — The  Tramways  Committee  reports  that  the 
estimated  surplus  for  the  year  ending  March  31st,  1912,  wall  amount 
to  £2,846.  Of  this  sum  one-half  is  to  be  carried  to  the  reserve  fund 
for  depreciation  and  renewal  and  the  other  half  is  to  be  given  in  aid 
of  the  rates. 

liOndoii. — The  G.C.  Railway  Co.  has  been  experimenting 

with  a  petrol-electric  coach  accommodating  60  passengers,  on  its 
Marylebone-Soutb  Harrow  route.  Speeds  of  40  or  50  miles  per  hour 
are  obtainable,  and  the  car  has  a  working  range  of  150  miles.  A 
somewhat  similar,  bub  smaller,  coacli  is  in  use  by  theG.W.  Railway 
Co.  on  its  Windsor-Slough  branch. 

The  Highways  Committee  of  '  he  L.C.C.  is  proposing  to  send  a 
deputation  to  the  Home  Secretary  to  urge  the  necessity  for  more 
sympathetic  co-operation  by  the  Metropolitan  Police  authorities  in 
connection  with  the  Council  s  tramways. 


Mexico. — According  to  a  recent  issue  of  the  Financier, 
the  Mexico  tramway  system  was  recently  held  up  for  about  an 
hour,  owing  to  bandits  tampering  with  the  Necaxa  transmission 
lines.  The  damage  was  repaired  in  this  case,  but  the  company  has 
four  local  power  plants  available  in  case  of  serious  trouble. 

Oldham. — It  was  reported  to  the  Oldham  Tramway 
Committee  on  Thursday  evening  that  during  the  year  ended 
March  25th  a  record  had  been  created  in  tramway  receipts,  which 
exceeded  £100,000,  for  the  first  time.  The  total  receipts  were 
£100,364.  There  had  been  20,072,908  passengers  against  19,125,202 
in  the  previous  year.  The  cars  had  run  1,940,740  miles,  against 
1,892,785,  yet  there  had  been  a  saving  in  energy  to  the  value  of 
£1,128. 

West  Bromwich. — With  regard  to  our  note  under  this 
heading  last  week,  we  regret  that  we  were  misinformed  as  to  the 
use  of  railless  trolley  vehicles  in  the  town,  no  such  scheme  being 
under  consideration. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Automatic  Telephone  Equipment. — The  Postmaster- 
General  last  week  paid  that  the  small  exchanges  being  installed  at 
Epsom  and  at  the  General  Post  Office,  London,  are  expected  to  be 
completed  in  April  and  May,  respectively.  Larger  exchanges  are 
contemplated  for  Leeds,  Brighton,  and  Portsmouth,  but  their  pro- 
vision must  depend  to  a  considerable  extent  on  the  possibility  of 
obtaining  the  switching  equipment  at  near  dates  from  maniifac- 
turers  in  this  country. 

Colonial  Wireless  Telegraph  Stations. — In  reply  to  a 

question  in  Parliament  recently,  Mr.  Harcourt  stated  that  the  wire- 
less stations  in  Jamaica,  Trinidad,  and  British  Guiana  had  been 
erected  and  were  being  maintained  at  the  cost  of  the  cable  com- 
panies, and  another  station  in  Trinidad  at  the  cost  of  the  Colonial 
Government.  The  power  at  these  stations  varied  from  li  to  3  Kw. 
In  British  Honduras  negotiations  were  proceeding  on  the  basis  that 
the  Government  should  erect  a  3-kw.  station,  and  that  a  private 
company  should  refund  the  initial  cost  and  the  loss  on  its  operation. 
In  the  Bahamas  only  s,  local  private  system  between  Nassau  and 
Abaco  had.  so  far,  been  authorised,  each  station  to  have  a  power  of 
H  KW.  The  Barbados  Government  was  considering  the  question 
of  erecting  a  Government  station,  but  the  power  and  system  to  be 
adopted  were  not  yet  decided. 

Mr.  Harcourt,  in  reply  to  another  question,  said  that  in  Jamaica 
the  Lepel  system  of  wireless  telegraphy  was  in  use,  and  in  Trinidad, 
British  Guiana  and  Tobago  the  Lodge-Muirhead.  In  the  cases  of 
British  Honduras,  the  Bahamas  and  Barbados,  neither  the  system 
which  would  be  adopted,  nor  the  estimated  cost,  could  yet  be  stated, 
with  the  exception  that  the  cost  of  erection  and  equipment  of  a 
3-KW.  station  in  British  Honduras  had  been  roughly  estimated  at 
£2,000  to  £2,500.  The  cost  of  maintaining  the  two  wireless 
stations  of  the  Trinidad-Tobago  service  was  about  £900  a  year. 
The  cost  of  maintaining  the  stations  of  the  Trinidad-British  Guiana 
service  and  the  Jamaica  station  could  not  be  given,  since  these 
stations  were  in  the  hands  of  private  companies, 

London  Telephone  Service. — The  Telephone  Com- 
mittee has  decided  to  raise  a  debate  on  the  administration  of  the 
telephone  service  on  Wednesday,  April  10th. 

l\Iauen  Station  Wrecked. — On  March  SOth  the  wire- 
less station  at  Nauen,  near  Berlin,  was  blown  down  in  the  gale. 
No  one  was  hurt.  The  tower,  as  recently  mentioned,  had  been 
doubled  in  height,  and  was  660  ft.  high.  The  tower  was  supported  on 
a  single  ball  and  socket  base,  .ind  there  was  a  similar  joint  between 
the  lower  and  upper  halves.  The  rebuilding  will  take  five  or  six 
months,  and  cost  £25,000. 

Pacitic  ("able. — The  total  number  of  words  sent  over 
the  Pacific  cable  system,  exclusive  of  inter-colonial  traffic  between 
Australia,  New  Zealand,  and  the  Fijis,  amounted  to  about  208,000 
words  in  January,  1912,  and  about  211,000  in  February,  1912,  as 

follows  : — 

OrdinBiy.  .         

Deferred  ordinary 

Government     . .         

Press 

Deferred  presB 

•20.S,582  211,430 

The   Telephone   Transfer. — The   Postmaster-General's 

attention  was  recently  called  to  the  fact  that,  notwithstanding  his 
agreement  with  the  National  Telephone  Co.  to  pay  interest  on  the 
unpaid  purchase  money  for  the  conipanys  property  taken  over  ly 
him,  certain  preference  capital  of  the  company,  amounting  to 
nearly  3i  millions  sterling,  was  being  deprived  of  any  interest 
pending  the  payment  of  the  purchase  money  by  him,  owing  to  the 
form  of  the  company's  articlefe  of  association.  He  replied  that  the 
agreement  to  pay  interest  on  the  unpaid  purchase  money  would  be 
carried  out,  and  a  further  instalment  of  the  purchase  money  could 
be  paid  by  means  of  annuities  or  Eiohequej  bonds  if  an  award  on 
account  could  be  obtained  from  th«  Railway  and  Canal  Com- 
missioners ;  but  he  was  unable  to  say  how  the  company's  articles  of 
association  would  affect  the  distribution  of  such  instaiment  bj' the 
liquidator. 


Jan.,  1913. 

Feb  ,  1912. 

123,7:n 

124,847 

13,902 

14,3r>l 

15,212 

)  .'),2.40 

41,,-!30 

28,0!).'-. 

13,907 

28,913 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Victoria. — April  23rd,  2,000-kw.  steam 
turbo-alternator,  for  the  Melbourne  City  Council.  See  "Official 
Notices  "  March  let. 

April  24th.— Power  generatinfr  plant  for  the  Federal  Capital  nite. 
Secretary,  Department  of  Home  Affairs,  Russell  Street,  Melbourne. 

May  Ist  and  8th.— Cable  for  P.M.G.'s  Department. 

May  Itth. — Telephones,  switches,  condensers  and  protectors,  for 
Melbourne.     See  "  OflQcial  Notices  "  March  22nd. 

May  16th. — As  stated  last  week  the  Electric  Supply  Committee  of 
the  City  Council  of  Melbourne  are  inviting  tenders  for  an  electrical 
three-seated  motor-car  fitted  with  Edison  storage  battery  capable 
of  running  HO  miles  on  one  charge  at  an  average  speed  of  20  miles 
per  hour  fully  loaded,  and  two  electric  motor  vans  for  loads  of 
1,000  and  2,000  lb.  respectively,  at  an  average  speed  of  15  miles  per 
hour.  Tender  forms  and  specifications  can  be  obtained  from  Messrs. 
Mcllwraith,  McEacharn  &  Co.  Propy.,  Ltd.,  Billiter  Square 
Buildings,  London,  E.C. 

May  2 Ist. — P.M.G.,  Melbourne.  30  miles  of  cable,  24 i  miles  of 
cable,  699  non-polarised  relays.     See  '"  Official  Notices  "  to-day. 

July  23rd.  —  P.M.G.,  Melbourne.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard.     See  "  Official  Notices  "  to-day. 

Queensland. — April  24th  and  May  8th.  Telegraph  and  tele- 
phone material,  for  the  P.M.G.'s  Department.  See  "  Official 
Notices"  March  16th. 

May  8th. — Telegraph  and  telephone  instruments,  switchboards 
and  accessories,  measuring  instruments  and  protectors,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  March  22nd. 

South  Austbalia.  —  April  24th.  Telephone  and  telegraph 
material,  for  the  P.M.G.'s  Department.  See  "  Official  Notices " 
March  16th. 

Westekn  Australia. — May  8th.  Common-battery  telephones, 
for  the  P.M.G.'s  Department.     See  "  Official  Notices  "  March  22nd. 

Tasmania. — June  10th.  Telegraph  and  telephone  material,  for 
the  P.M.G.'s  Department.     See  "Offioial  Notices"  to-day. 

Belfast. — April  8th,  Two  750-KW.  turbo-alternators, 
condensing  plant,  and  E.H.T.  switchgear,  for  the  Corporation.  See 
"  Official  Notices  "  March  8th. 

Brazil. — Pkrnaivlbuco. — April  18th.  Concession  for  the 
establishment  and  working  of  several  lines  of  electric  tramways. 
Preliminary  deposit,  20,000  milreis  ;  final  deposit,  80,000  milreia. 
Particulars,  Direction  Generale  des  Travaux  Publics,  Peruambuco. 

Cape  Town. — May  15th,  Two  electric  passenger  lifts 
for  new  Law  Courts.  Specifications,  ice,  from  District  Engineer, 
Public  Works  Dept.     Deposit  £2. — Board  of  Trade  Journal. 

Dublin, — April  15th.  Flame  arc  lamps  and  suspension 
gear,  for  the  Corporation.     See  "  Official  Notices  "  March  29th. 

France. — Rouen. — Six  4,000-kg.  capacity  and  four 
2,500-kg.  capacity  electric  cranes,  with  automatic  driving 
machinery,  for  the  harbour.  Particulars,  President  de  la  Chambre 
de  Commerce.  Rouen. 

Germany. — April  15th.  The  municipal  authorities  of 
Frankfort-am-Main  are  inviting  tenders  for  the  supply  of  four 
5-ton  electrically-operated  cranes. 

PiLSEN. — April  loth.  Sundry  machine  tools  with  electric 
driving.     Particulars  from  the  K.K.  Staatsbahndirektion,  Pilsen. 

Hrakau. — April  15th,  For  the  railway  workshops  at 
Neu  Sandez.  One  electric  drilling  machine  for  20-mm.  boles,  one 
electric  exhauster,  one  portable  electric  boring  machine  for  50-mm. 
holes,  one  electric  circular  saw  (for  wood),  two  turning  lathes  of 
200/1,000  mm.  and  160/750  mm.  respectively,  one  pneumatic 
riveting  hammer,  one  1-h.p.  continuous-current  motor,  and  one 
2i-H.P.  three-phase-current  motor,  &c.  Deposit,  6  per  cent,  of  cost. 
Particulars,  K.K.  Staatsbahndirektion,  Krakau. 

Leeds. — April  20tb.  Eight  miles  of  '2  sq,  in,  three-core 
cable,  6,600  volts,  for  the  City  Council.  See  "  Official  Notices  " 
to-day. 

London. — L,C.C. — April  16th.  Supply,  during  twelve 
months,  of  484  tons  of  rolled-steel  bar,  special  section,  for  magnetic 
brakes  of  electric  cars.  Chief  Officer  of  Tramways,  62,  Finsbury 
Pavement,  E.C. 

The  Highways  Committee  is  about  to  invite  tenders  from 
selected  firms  for  the  renewal  of  the  electrical  installation  in 
Black  wall  Tunnel  (£4,000,  estimated).  The  matter  will  be  fully 
settled  during  the  Easter  recess. 

April  16th. — Electrical  installation  at  the  Lyham  Road  School. 
See  "  Official  Notices  "  March  2i)th. 

Metropolitan  Asylums  Boabd.— April  10th.  Two  electrically 
controlled  passenger  lifts  at  Tooting  Bee  Asylum.  See  "  Official 
Notices"  March  22nd. 

Metropolitan  Water  Boaf.d.— April  12th.  The  Board  is 
inviting  tenders  for  6  Diesel  oil  engines  and  two  10-ton  overhead 
cranes  for  Cricklewood  and  Fortis  Green  pumping  stations,  also  one 
Diesel  engine  and  one  8-ton  overhead  crane  for  Green  Street  Green 
pumping  station.  Specifications  and  forms  of  tender  from  the 
Chief  Engineer's  Department,  Savoy  Court,'  Strand,  W.C. 


St.  Pan(;ham. — April  l.Oth.  'Lead-<yjvered  armoured  cablee,  for 
the  B.C.     See   '  Official  Notice*  "  March  22nd. 

H.M.  Okfice  of  Wobk.s.— April  17th.  Conduit  boxes  for  two 
years.     See  'Official  Notices  '  March  2'Jth. 

Xeu  Zealand. — May  1st  and  July  let.  Public  "Works 
Department.  .Supply  to  Lyttleton,  under  the  Lake  Coleridge  electric 
power  scheme,  of  pipe  lines,  valveh.  w&t^fr-wheela,  generators, 
switchboards,  transformers,  and  accessories,  also  travelling  crane. 
The  sections  to  be  tendere^l  for  by  July  Ist  are  : — Lightning 
arresters,  insulators,  bare  conduct/jrs,  insulate*!  cable-=<,  pole  switchea 
testing  transformers,  supply  meterrf,  batterieu  and  acoeflaoriea. 
Particulars  can  V^e  seen  at  Board  of  Trade  Com.  Int.  Dept.  in  London. 
Tenders  for  the  whole,  or  for  any  section,  should  h»€  addre«eed  to  the 
Minister  of  Public  Works,  Wellington. 

Rhode.sia. — Sallsbuky, — April  l.jth.    (l;  Cables,  poles, 

and  line  material  ;  (2)  power  station  equipment  for  lighting. 
London  agents  :  Davis  &  Soper,  .54,  St.  Mary  Axe,  E.C.  Deposit 
£5.     Must  be  British  or  British-Colonial  manufactore. 

Kussia. — Mo.sDOK. — The  T.C,  invite  offers  for  a  con- 
cession to  supply  electric  lighting. 

Spain. — Tenders  have  just  Ijeen  invited  for  the  concession 
for  the  working  during  a  period  of  la  years,  of  the  telephone 
exchange  in  the  town  of  Pamplona  Tprovince  of  Navarra ). 

The  municipal  authorities  of  La  Escala  (^province  of  Gerona)  have 
just  invited  tenders  for  the  concession  for  the  electric  lighting  of 
the  town. 

Turkey. — Coxstam'IN(^ple. — June  loth.  Tenders  are 
invited  for  a  concession  to  lay  an  electric  suburban  tramway  system 
to  serve  Skutari,  Kadikoi  and  neighbouring  districts.  Particulars 
from  the  Ministry  of  Public  Works. 

Vienna. — April  15th.  The  Imperial  and  Royal  State 
Railways  Direction  invite  tenders  for  some  50  machine  tools  of 
various  kinds,  with  electric  driving  equipment  (including  boring, 
shaping,  riveting  and  leather-sewing  machines,  metal  and  wood 
circular  saws,  electric  fans,  portable  electric  dust-exhausters,  eight 
cranes,  kc).  Particulars,  K.K.  Direktion  der  Staatseisenbahnen, 
Schwartzenbergplatz  3,  Vienna  I. 

Walsall. — April  22nd.  Seven  tramcar  bodies,  with  trucks 
and  equipment,  for  the  Corporation.  See  ."Official  Notices" 
March  29  th. 

West  Hartlepool.— April  15th,  High  and  low-tension 
switchgear,  for  the  Corporation  Electricity  Department.  See 
"  Official  Notices  "  March  29th. 

York. — April  12th,  Two  water-tube  boilers,  with  super- 
heaters, automatic  stokers,  economiser  and  pipework,  for  the  City 
Electricity  Department.     See  "  Official  Notices  "  March  22nd. 


.  CLOSED. 


Belfast. — The  Committee  has  accepted  the  tender  of  the 
Reason  Manufacturing  Co.,  Ltd.,  for  demand  indicators  for  the  year. 

Bolton, — The  Electricity  Committee  has  accepted  the 
tender  of  the  British  Insulated  and  Helsby  Cables,  Ltd.,  for  wire 
and  cables  required  for  the  fittings  department  during  the  next 
12  months.  The  electrical  engineer  was  authorised  to  obtain 
tenders  for  12  months"  supplie^  for  the  works  department. 

Bradford. — The  T.C,  Electricity  Committee  has  accepted 
the  tender  of  the  Paterson  Engineering  Co.,  Ltd.,  for  an  oil 
eliminating  plant  for  feed-water  purification,  for  the  Valley  Road 
Works,  at  11605. 

Epsom. — The  I'.D.C,  has  accepted  a  lender  from  the 
Diesel  Engine  Co.,  Ltd.,  for  an  oil  engine  for  the  electricity  works, 
at  £3,721. 

Ilford. — The  Council  has  accepted  the  tender  of  the 
Electrical  Apparatus  Co.,  Ltd.,  for  electricity  meters  for  12  months. 

Leyton. — The  tenders  of  Messrs.  Headland  Ot  Headland 
and  Messrs.  E.  H.  Grimshaw  ..^  Son  have  been  accepted  by  the 
U.D.C.  for  carrying  out  electric  light  repairs  at  schools  on  the  west 
and  east  sides  of  the  G.E.  Railway  respectively,  for  a  period  of 
12  months. 

London.  —  Pt)PLAR. — The  B.C.  Electricity  Committee 
reported  Laving  received  the  following  tenders  for  plant  required 
for  extensions  at  the  main  generating  station  : — 

Two  1,000-KW.  rotary  converters.— Genera!  Electric  Co..  i',S,699,  alternative 
£3,795;  British  Wesljnghouse  Co.,  £3,96:1;  Siemens  Bros.  Dynamo 
Works  £4,146  :  Dick,  Kerr  *  Co.,  £4,993  ;  British  Thomson-Houston 
Co.,  £7,4.t3.     Motor  converters.— Bruce  Peebles  .4  Co.,  £4,260. 

Switchgear. — Cronipton  i  Co.  i  low-tension  onIy>.  £714  :  Electric  Construc- 
tion Co.  (incompletei,  £  1, 81.10  ;  Johnson  JtPhillips  tnot  in  accordance 
with  specification),  £3,066  ;  Switchgear  \-  Cowans  (incompletei,  £3,179  ; 
Ferranti,  Ltd.,  £'2,562,  alternative  £2,462  ;  British  Westingbousa  Co., 
£2,608,  i.lternative  £2,357 ;  British  Thomson-Houston  Co.,  £2,789  ; 
ReyroUe  i  Co.,  £3,356. 

In  regard  to  the  tenders  received  for  the  two  1,000-KW.  converters, 
tho  Committee  stated  that  motor-convert«r$  had  been  installed  in 
all   sub-stations   except   Orchard   Plaoe.   where  two   small  rotary 
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oonverters  of  the  Westinjjhouse  type  were  installed  in  December 
last.  For  simplicitv  in  startingr  and  switohpear  generally,  the 
motor-converter  had  advantages  over  the  rotary,  which  is,  however, 
less  costly.  The  rotary  converter  for  ."iO  cycles,  had  made  rapid 
strides  in  general  construction  and  reliability  during  the  past  five 
years,  and  the  electrical  engineer  reported  that  he  had  every  reason 
to  believe  that  the  machine  of  this  type  recently  installed  would 
give  every  satisfaction,  but  he  advised  that,  before  deciding  upon 
rotary  converters  for  all  future  extensions,  more  actual  experience 
should  be  obtained.  He  therefore  recommended,  in  this  instance, 
that  one  rotary  converter  and  one  motor-converter  be  obtained,  and 
that  the  Council  should  be  guided  by  the  practical  results  of  such 
installation  in  providing  for  future  standardisation.  The  General 
Electric  Co.,  the  Committee  continued,  offered  the  lowest  tender  for 
rotary  converters,  but  up  to  the  present  time  this  company  had  not 
built  any  machine  approaching  the  size  required.  The  engineer 
oonld  not  recommend  the  placing  of  an  order  experimentally,  in 
view  of  the  serious  trouble  experienced  in  the  past  with  the  early 
type  of  oonverters  ;  and  having  regard  to  the  much  longer  and 
greater  experience  of  the  British  Westinghouse  Co.  in  the  manu- 
facture of  rotary  converters,  he  suggested  acceptance  of  the  tender 
of  that  firm.  Messrs.  Bruce  Peebles  &;  Co.  were  the  makers  of  motor- 
converters,  and,  although  the  guaranteed  eflSciency  was  not  so  high 
as  in  the  case  of  rotaries,  all  the  latest-type  machines  had  been 
thoroughly  reliable  and  had  given  no  trouble.  In  accordance  with 
the  engineer's  suggestion,  the  Committee  recommended  the  accept- 
ance of  the  British  Westinghouse  Co.'s  tender  for  one  1,000-kw. 
rotary  converter,  at  £1,991,  and  the  tender  of  Messrs.  Bruce  Peebles 
and  Co.  for  one  1,000-kw.  motor-converter,  at  £2,130. 

The  Committee,  reporting  on  the  tenders  received  for  the  switch  - 
gear,  stated  that  of  those  complying  with  the  conditions  specified, 
those  of  Messrs.  Ferranti,  Ltd.,  and  the  British  Westinghouse  Co. 
were  the  lowest,  and  the  engineer  suggested  that  in  order  to  comply 
with  the  latest  and  most  up-to-date  practice,  gear  on  the  electrical 
remote-control  system,  as  tendered  for  by  these  firms  in  their 
alternative  schemes,  with  the  heavy  type  switches  be  adopted,  and 
that  switches  capable  of  dealing  satisfactorily  with  a  load  of  20,000 
KW.  be  installed  on  all  extensions  to  switchgear  at  the  main 
fetation,  such  switches  to  be  fixed  in  the  existing  battery  room. 
The  advantages  of  the  type  of  gear  proposed  were  stated  to  be  (1) 
immunity  from  personal  danger  during  examination  and  overhaul  ; 
(2)  minimum  fire  risk  ;  (3)  heavy  type  desirable  in  view  of  bulk 
supplies  to  other  authorities  and  (4)  modification  of  existing  switch- 
board, with  consequent  risk,  expense  and  delay,  obviated.  Of  the 
alternative  tenders  of  the  firms  in  question,  that  of  the  British 
Westinghouse  Co.  was  the  lowest,  and  was  reported  also  to  embody 
the  most  practicable  scheme.  The  Committee  therefore  recom- 
mended the  acceptance  of  the  tender  of  the  British  Westinghouse 
Co.  at  £2,3.57.  The  Committee  had  also  accepted  the  following 
tenders  : — Babcock  &  Wilcox,  Ltd.,  main  steam,  feed  and  blow-down 
pipes.  £728  ;  Strachan  k.  Henshaw,  telpher  coal-handling  plant, 
£2,337 ;  New  Conveyor  Co.,  lantern  roof  over  new  bunkers  at 
generating  station,  £441.  At  the  meeting  of  the  Council  these 
recomm^iidations  were  agreed  to. 

Batteesea. — The  B.C.  has  accepted  the  tender  of  Messrs.  Belliss 
and  Morcom,  at  £7,187,  for  carrying  out  extensions  to  plant  at  the 
central  generating  station. 

L.C.C. — In  order  to  avoid  delay,  the  Education  Committee  has 
been  authorised  to  accept  tenders  for  the  electric  lighting  of 
Morden  Terrace  and  Lyham  Road  schools  during  the  Easter  recess. 
The  Highways  Committee  will  also  settle  the  contract  for  rolled- 
steel  bar  for  magnetic  brake  shoes  during  the  reces.s. 

Sunderland. — The  T.C.  has  accepted  the  tender  of  the 
A.E.G.,  Berlin,  for  the  supply  of  a  turbo-alternator,  condensing 
plant,  <fcc.,  for  £13,475.  This  was  the  lowest  tender,  the  next  being 
for  £16,425  ;  the  estimated  cost  was  £16,400. 

^'orthampton. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Keliher  &-  Co.  for  a  supply  of  50  sets  of  tramcar  destination 
screens,  at  3s.  3d.  each. 

Warrington.  —  The   T.C.  has   accepted  the    following 

tenders  : —  ' 

Jas.   Howden    &    Co.,    Ltd. — Two   spare   armatures   for   turbo-alternator 

condensing  plant. 
Brush  Electrical  Engineering  Co.— Transformers. 
British  Westinghouse  Co.,  Ltd. — Direct  and  alternating-current  motors. 

Wrexham. — The  Electricity  Committee  has  accepted  the 

following  tenders  : — 

Arc  lamp  carbons. — General  Electric  Co. 

3  and  5-ampere  electrolytic  meters. — Bastian  Meter  Co. 

lOamppre  miniature  electrolytic  m<-ters.— Reason  Manufacturing  Co. 

Boiler  solution.— W.  G.  Tranter's  Boiler  Co. 

York, — The  Electricity  and  Tramways  Committee  of  the 
T.C.  has  accepted  the  tender  of  Messrs.  Siemens  Bros.,  Westminster, 
for  overhead  gear,  &c.,  for  an  electric  locomotive,  at  £207. 


FORTHCOMING    EVENTS. 


Smoke  Abatement  Exhibition. 

tural  Hall,  London. 


-Until  April  4th  inclusive.    At  the  Royal  Agricul- 


Inatltution  of  Electrical  Engineers  (Scottish  Local  Section).— Tuesday,  April  9lh. 
Meeting  at  Edinburgh. 

Association  of  Enplneers-ln-Charge.— Wednesday,  April  10th.  At  7.30  p.m.  At 
St.  Bride's  Ibstituie.  B.C.  Paper  en  "  Sirae  Notes  on  the  Use  and  Calibra- 
tion of  Electrical  Instruments,"  by  Messrs.  G.  E.  Elphinstone  and  W. 
Phillips. 

Leeds  Association  *t  Enplneers.— Thursday,  April  lltb.  AtT.SOp.m.  At  6,  Park 
Lane,  Leeds.    Annual  meeting. 


NOTES. 


Legal. — GOTT  v.  Veritys,  Ltd. — At  the  Birmingham 
Assizes,  Nisi  Prius  Court,  on  March  27th,  after  several  previous 
hearings,  Mr.  Justice  Lush  delivered  judgment  in  this  case.  Accord- 
ing to  the  Sonthall  and  Norwood  Gazette,  plaintiff,  Arthur  Edward 
Gott,  a  mechanical  and  electrical  engineer  and  inventor,  of  Southall, 
sued  defendants,  seeking  to  recover  damaees  for  breach  of  contract. 
"  The  plaintiff's  case  was  that  it  had  been  agreed  between  him  and 
the  defendants  that  the  latter  should  manufacture  and  sell  certain 
patented  articles  of  which  he  was  the  inventor,  and  pay  royalties  in 
respect  of  them.  After  some  time  the  defendants,  without  giving 
three  months'  notice  to  the  plaintiff,  in  accordance  with  the  agree- 
ment, discontinued  the  manufacture  and  sale  of  the  articles.  It 
was  alleged  that  they  substituted  others  with  the  object  not  only 
of  avoiding  the  payment  of  royalties,  but  of  preventing  the  patents 
being  worked  elsewhere.  It  was  stated  that  the  case  should  stand 
or  fall  on  one  of  the  patents,  his  Lordship  stating  at  the  previous 
hearing  that  if  he  held  there  was  no  breach  upon  that  one  patent 
judgment  would  be  entered  for  the  defendants.  If  he  held  there 
was  a  breach,  the  action  would  be  referred  to  the  Official  Referee 
to  see  if  there  were  any  further  breaches  and  to  assess  damages. 
His  Lordship  now  said  he  had  come  to  the  conclusion  that  there 
was  a  breach  of  agreement  with  regard  to  one  of  the  patents  ;  and 
by  mutual  agreement  between  the  parties  the  case  was  referred  to 
the  Official  Referee  to  decide  whether  there  were  any  other  breaches 
and  to  assess  damages." 

Campbell  v.  Oban  Council. — This  action,  taken  by  John 
Campbell,  gasfitter  and  electrician  of  Oban,  against  the  Provost, 
Magistrates,  and  Council  of  the  Burgh  of  Oban,  has  recently  been 
before  Sheriff  Wallace,  According  to  the  report  of  the  matter  in 
the  Oban  Times  of  March  30th,  his  Lordship,  who  after  the  debate 
on  the  preliminary  pleas  made  avizandum,  issued  on  Thursday  last 
week  his  decision  on  these  pleas.  The  Sheriff  repelled  pleas  one, 
two,  and  three  stated  for  defenders,  and  continued  the  cause  for 
fvirther  procedure  till  the  Vacation  Court  on  April  17  th  next,  and 
meantime  granted  interim  interdict  as  craved.  At  the  close  of  a 
lengthy  note,  he  says,  that  on  the  whole  matter  he  is  of  opinion 
that  the  pursuer  has  alleged  a  sufficient  title  and  interest  to  sue, 
and  that  the  action,  so  far  as  it  alleges  patrimonial  loss  by  pursuer 
due  to  defenders'  actings  in  ultra  rires  of  their  statutory  powers, 
is  competent  and  relevant.  Further,  it  appears  that  no  question  of 
really  relevant  or  vitally  essential  facts  is  disputed  in  the  case, 
the  question  in  controversy  being  one  solely  of  law  and  of  the 
defenders'  powers  under  the  Acts  and  their  Order  to  engage  in  the 
supply  of  electric  fittings  to  the  detriment  of  pursuer's  business 
and  to  his  patrimonial  loss.  "  No  doubt  defenders  deny  that  they 
are  engaged  in  the  business  or  trade  of  selling  or  suppl)  ing  electric 
fittings.  But  they  admit  that  they  have  been  in  the  habit  of 
supplying,  and  no  doubt  intend  to  continue  supplying,  their 
cuBiomert*  or  persons  who  take  their  supply  of  electric  energy 
from  them  with  the  fittings  and  adjuncts  incidental  to  the  use  of 
that  supply  ;  and  that,  it  appears  to  me,  is  sufficient  admission  on 
their  part  to  enable  me  to  decide  the  real  question  in  controversy 
between  the  parties  without  further  delay  and  expense.  I  think, 
therefore,  no  good  purpose  could  be  served  by  allowing  a  proof." 

SALFOKD    CORPOiCATION    AND    SOUTH    LANCASHIRE  TbAMWAYS 

Co.  r.  EccLES  Corporation. — In  the  House  of  Lords  on  March 
29th,  their  Lordships  had  before  them  an  appeal  from  the  decision 
given  in  the  Court  of  Appeal  in  May,  1910,  in  which  the  judgment 
given  by  Mr.  Justice  Eve  in  January,  1910,  had  been  reversed.  The 
question  raised  related  to  agreements  for  running  powers  over  a 
section  of  tramway  in  Eccles  and  Salford,  which  gave  through 
communication  between  Man(.hester  and  Liverpool.  The  proceed* 
ings  in  the  Appeal  Court  were  fully  reported  in  the  Electrical 
Review  for  June  3rd,  1910,  page  898,  and  in  their  decision  of  last 
week  the  House  of  Lords  confirmed  the  judgment  of  the  Court  of 
Appeal  there  set  forth,  and  dismissed  the  present  appeal. 

'Bus  and  Tram  Accidents  in  London. — Mr.  Kella- 

way  asked  the  Home  Secretary  last  week  whether  his  attention  had 
been  called  to  the  fact  that  during  the  five  years  1907-11,  305 
persons  were  killed  by  motor-omnibuses  in  the  metropolitan  area, 
and  only  127  by  mechanically -propelled  tramcars,  although  the 
tramcars  carried  nearly  twice  as  many  passengers  as  the  motor- 
omnibuses  ;  whether  he  was  aware  of  the  sugge  tion  repeatedly 
made  by  Dr.  Waldo,  Coroner  for  the  City  and  Southwark,  that 
m&ny  of  these  fatalities  would  be  avoided  if  motor-omnibuees  were 
fitted  with  a  safety  tender  similar  to  that  which  the  Board  of  Trade 
insists  on  being  fitted  to  mechanically-propelled  tramcars  ;  and 
whether  he  proposed  to  take  any  action.  Mr.  McKenna,  in  reply, 
said  that  the  Commissioner  of  Police  had  from  the  outset  impressed 
upon  proprietors  of  motor-'buses  the  importance  of  providing  a 
suitable  guard,  and  had  intimated  to  them  that  when  one  was 
available  certain  concessions  would  be  made  as  to  the  minimum 
road  clearances  of  these  vehicles.  No  satisfactory  device,  how- 
ever, of  the  nature  indicated  had  yet  been  submitted  to  him.  The 
safety  tender  on  tramcars,  suitable  as  it  was  for  a  vehicle  running 
upon  fixed  rails,  was  not  suitable  for  a  vehicle  meetin^r  frequent 
inequalities  of  road  surface. 

London  Aviation  Meeting:. — From  the  Graham  White 

Aviation  Co.,  Ltd.,  the  proprietors  of  the  London  Aerodrome. 
Ilendon,  N.W.,  we  have  received  full  particulars  of  the  events  that 
are  to  take  place  at  the  forthcoming  first  London  meeting  at 
Hendon  on  Good  Friday,  Saturday  and  Easter  Monday,  and  the 
conditions  and  regxilations  controlling  them. 

(Continued  on  page  561.) 
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SOME   RECENT  BOVING  WATER-TURBINE  PLANTS. 


It  is  dilliculb  to  judge  whether  the  builder  of  water-turbines 
is  more  indebted  to  the  builder  of  eleetrical  mucliinery  or 
viri'  verm.  It  is  enough  to  say  that  it  is  only  the  advances 
in  electrical  practice  which  have  made  it  possii)le  to  develop 
vsater-powcr  in  more  or  less  inaccessible  places  and  to  convey 
energy  to  the  spot  at  which  it  can  be  utilised. 

Since  the  days — about  20  years  ago — when  the  first  hydro- 
electric distributing  stations 
were  being  installed  in  Switzer-  .- 
land,  enormous  strides  have 
been  made,  both  as  regards  size 
of  units  and  range  of  falls 
utilised.  Units  of  i:),000 
n.H.P.  are  nob  uncommon,  and 
heads  up  to  8,200  ft.  have 
been  harnessed,  turbine  effi- 
ciencies of  '^(\,  and  even  S8,  per 
cent,  have  been  obtained,  and 
the  difficult  problem  of  auto- 
matic regulation  satisfactorily 
solved :  in  fact,  the  construction 
of  the  hydraulic  turbo-motor 
may  be  said  to  have  reached 
a  stage  where  very  little  I'oom 
remains  for  improvement,  and 
which  is  marked  by  the  definite 
triumph  of  two  types  of  tui-- 
bine  only  :  the  Francis  tur- 
bine for  low  and  medium 
heads,  and  the  tangential 
impulse  wheel. 

The  great  advantage  of  the 
Francis  type  —  under  which 
name  are  comprehended  all 
radial  inward  flow,  semi-axial 
outflow  reaction  wheels — over 

the  older  types,  Jonval,  Girard,  Fourneyron,  &c.,  lies  in  its 
wonderful  adaptability  to  all  conditions  of  head  and 
speed. 

The  various  Francis  wheels  in  fig.  1  encompass  the  widest 
range  of  possibilities  in  this  respect.  The  narrow  wheel  on 
the  right  hand  side  is  the  "  slow  runner,''  as  used  for  com- 
paratively high  heads  :  the  large  one  on  tlie  left  hand  side 
is  a  "  quick  runner  "  working  at  high  speed  under  a  low 
head. 

It  would  be  difficult  to  exaggerate  the  importance  of  the 


be  increased  by  the  introduction  of  gear  wheels  or  belt  drives, 
direct-drive  is  now  the  rule  in  ijydro-electric  plants. 

The  firm  in  Europe  which  stands  foreraf^t  as  bnilders  of 
"  quick-i'unning "  Francis  turbines  are  the  Kri.»tinehamn 
Works  of  Messrs.  Jens  Orten-Boving  k  Co. 

Owing  to  the  conditions  in  Sweden,  where  nearly  all 
the    falls   are  between    '.)  and    '>'>   ft.,   they   had    to   give 


Fig.  1. — Frakcis  Wheels  ;  Low  Heads  to  comparatively  High  Heads,  Left  to  Right. 


their  attention  quite  early  to  the  difficult  problem  of 
designing  high  efficiency  quick  runners,  and  five  to  six  years 
ago  they  were  already  supplying  standard  quick  runners 
with  a  "  specific  speed "'  of  3.")."»  r.p.m.,  whilst  the  big 
Continental  firms  had  not  yet  built  runners  for  more  than 
;500  u.p.M. 

It  is  interesting  to  note,  for  instance,  that  the  Biiving  Co. 
were  the  only  European  firm  in  a  position  to  ^]uote  for  the 
plant  of  the  City  of  Winnipeg,  on  account  of  the  high  speed 
stipulated.  They  secured  the  whole  contract  for  five  double 
generator  turbines  of  o,;)G'J  ii.i".  running  at  1G4  r.p.m., 
and  two  exciter  turbines  of  4.')0  h.p.,  all  with  automatic 
governors.  At  the  tests  the  large  turbines  were  found  to 
s:ive  ."),S00  HP. 


Fig.  2. — Distributing  Wheel  and  Runner,  Winnipeg 
Power  Plant. 


Fig.  3. — Lmpulse  Turbines  for  Argestisa. 


quick  runner  in  modern  turbine  practice  ;  it  is  applied  for 
nearly  all  the  plants  of  the  open-flume  type,  ».«.,  for  heads 
up  to  40  ft.  (or  even  more  for  very  large,  units). 

As  a  concrete  example,  it  can  be  said  that  15  years  ago 
the  maximum  possible  speed  for  a  1,000  h.p.  single  turbine 
with  20  ft.  head  was  about  65  r.p.m.  ;  nowadays  108  r.p.m. 
is  easily  reached.     Whilst  in  the  old  days  the  speed  had  to 


Fig.  -1  shows  one  of  the  distributing  wheels  with  runner 
and  discharge  casing  in  the  background.  The  power  station 
is  at  Point  du  Bois,  on  the  Winnipeg  Kiver,  about  75  miles 
from  Winnipeg,  and  is  already  built  complete  for  an  ulti- 
mate total  output  of  75,000  h.h.p.     The  head  is  45  ft. 

A  good  idea  of  the  considerable  dimensions  of  Francis 
turbines  for  low  heads  is  given  by  fig.  7,  showing  one  of 
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tho  six  irenerator-tuvbiiios  of  4,000  ii  r.  (4,r)00  h.p.  cm  test), 
snpplyins:  onrront  to  the  Doinnarfvet  Tron(\\,  of  Sweden,  for 
smeltiuii  iron  ore  by  the  use  of  (ironwall  veduetii>n  fnrnaees, 
the  patent  rights  for  wliich  furnaces  are  held  by  Electro- 
^NFetals,  Ltd.,  a  conipauy  controlled  by  Messrs.  .lens  Ortcn- 
Iniving  i^-  Co.  The  turbines  work  under  a  head  of  o:>.\  ft. 
and  run  at  1S7  u.p.m.  They  each  consist  of  four  runners, 
discharging  in  pairs  in  common  suction  casings,  the  whole 
being  erected  in   an  open  Hume.     The  funnel  in  (he  middle 


Fig.  4.— Francis  Spiral  Turbines  :  Automatic 
Governor  in  foreground. 


Fig. 
Tu 


gives   admission  to   a    water-tight   chamber   in   which   are 
placed  the  ring  lubricated  main  bearings. 

These  machines  are,  however,  of  quite  moderate  size  if 
compared  to  the  three  14,000-b.h.p.  turbines,  the  order  for 
which  has  just  been  given  the  company  by  the  Swedish 
Government  for  their  plant  at  Elfkarleby.  They  are  exactly 
of  the  same  type  as  above,  and  work  at  ]  50  r.p.m  under 
53  ft.  head.     They  have,  accordingly,  a  capacity  of  88  tons 


including  governor,  is  about  nOO  tons,  and  an  efficiency  of 
8(!  per  cent,  is  guaranteed. 

Another  plant  of  the  same  type — four-fold  oi)en  flume  — 
is  that  recently  supplied  to  the  Waihi  (iold  Mining  Co.,  New 
Zealand,  and  consisting  of  six  turbines  of  l,,')!)*)  t{.]>.  each, 
under    21  ft.     head.      These    are,    however,    considerably 

smaller,   the  shaft  length    being 
^  only  53  ft. 

0  V\g.  C>  shows  one  of  the  tur- 

'  ''-■■\  bines   installed    in    the    Swedish 

Government's  power  house  at 
Trolhilttan.  These  machines  are 
of  th3  Francis  double  type,  and  are 
enclosed  in  steel  plate  casings 
with  axial  inlet  (removed  in  the 
view).  They  are  rated  eacli 
12,500  H.P.  (13,300  H.p.  on 
test)  under  lOO-ft.  head  with  a 
speed  of  180  e.p.m.  Most  of  the 
castings  are  of  steel  on  account 
of  the  pressure.  There  are  three 
main  bearings,  one  on  the  gene- 
rator side  in  front  of  the  casinsr 
and  two  inside  same,  at  the 
back  of  the  turbine,  and  be- 
tween the  two  runners  respect- 
ively, accessible  through  inspec- 
tion shafts.  They  are  all  of 
the  ring-oiled  type,  with  four  and 
two  rings. 

For  heads  above  100  ft.  up  to  350  or  even  500  ft., 
Francis  tui'bines  in  spiral  casing  are  generally  used.  Fig.  4 
illustrates  one  of  three  turbines  which  have  just  been  erected 
at  the  Rio  Lules  plant  of  the  Tucuman  Hydro-Electric  Co., 
Argentine.  They  each  develop  1,800  b.h.p.  at  600  r.p.m. 
under  330  ft.  head,  and  are  of  the  single-discharge  type,  the 
end-thrust  being  taken  care  of  by  a  special  bearing.  The 
view  also  shows  the  automatic  oil   pressure  speed  governor 


.'S.— Single  Spiral 

RBINE,    3,300  B.H.P. 


Fig.  (;.— Francis  Double-Tvpe  Turbine  or  12,.")00  h.p.,  Trolhattan. 


of  I  water  per  second  each,  and  are  easily  the  biggest  low- 
pressure  turbines  in  tlie  world.  Each  of  the  four  runners 
has  an  outside  diameter  of  about  8  ft.  The  turbine  shaft, 
of  nickel  steel,  is  hollow  and  in  four  lengths,  with  forged 
coupling  flanges  ;  its  lent^^th  is  75  ft.,  and  the  diameter  in 
the  main  bearing  is  17  in.     The  weight  of  each  turbine, 


wliich  is  of  an  absolutely  self-contained  type,  with  rotary  oil 
pump  and  air  vessel. 

A  smaller  machine  of  the  same  type  was  shipped  recently 
to  New  Zealand  for  the  New  riymouth  numicipal  plant  ;  it 
is  designed  for  an  output  of  420  n.H.p.  under  120  ft.  head. 
The  speed  is  750  R.p.m. 
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Fi<(.  "i  allows  a  large  single  spiral  tiirl)iiie  wliich  lias  been 
ill  operation  lor  some  time  at  the  Htaiigfjord  jilaiit  of  the 
HriLisli  Aliiiniiiiuiii  Co.,  in  Norway.  It  develops  .'5, ;!0(}  u.ii.r. 
under  21)0  It.  head  when  running  at  ;{0()  ll.r..M.  'I'lie  wheel 
is  5:5  in.  in  diameter,  and,  as  far  as  we  are  informed,  this  is 
a  record  dimension  in  Europe  for  such  a  high  head. 

.\s  manufacturers  of  high-pressure  impulse  wheels,  Messr.s. 
Jens  OrLen-Hoving  &  Co.  liave  also  an  interesting  record  : 
firstly,  on  account  of  the  size  of  some  ef  the  plants,  and, 
secondly,  by  the  reason  tliat  the  manufacture  of  large  im- 
pulse wheels  of  more  than  1,0()()  n.r.  is  entirely  new  to  this 
country.  They  shipped  a  few  weeks  ago  from  their  works  at 
Oakengates  to  Japan  a  double  impulse  turbine  of  IfOoO  n.u.v., 
which  is  the  largest  water  turbine  ever  manufactured  entirely 
in  British  workshops.  They  have  also  just  started  the 
manufacture  of  two  large  impulse  turbines  of  5,000  h.p. 
each,  to  operate  under  1,000  ft.  head. 

Fig.  ;>  gives  a  good  exami)le  of  impulse  turbines  made  at 
the  firm's  works  at  Oakengates.  This  shows  two  units 
which  are  exciter  machines  of  200  li.ii.i'.  loi-  the  Rio 
Lules  ])lant,  Argentine,  the  generator  turbines  for  which  are 
described  above.  Three  exactly  similar  machines  each  de- 
veloping 450  B.-U.P.  are  being  at  present  manufactured  to  the 
order  of  the  Indian  Government  for  their  plant  at  Simla. 


A  NOVEL  ELECTRICAL  STEEL  FURNACE. 


[hv  our  bebijn  correspoxdent.] 


In  designing  the  electrical  steel  furnace  described  here, 
Dr.  H.  Nathusius  endeavoured  to  combine  the  individual 
advantages  of  the  Hcroult  and  Girod  furnaces,  without  the 
drawbacks  of  either. 

It  will  be  remembered  that  in  connection  with  the 
Heroult  furnace  two  carbon  electrodes  of  opposite  polarity 
are  introduced  vertically  through  the  roof  into  the  melting 
compartment.  After  entering  the  slag  and  metal  bath 
through  one  electrode,  the  current  traverses  the  charge  on 
its  suiface,  leaving  it  through  the  second  electrode.  The 
heating  effect  thus  mainly  occurs  at  the  surface,  which  has 


In  connection  with  the  Girod  furnace  a  principle  xiret 
suggested  by  Siemens  is  utilised,  the  whole  of  the  charge 
being  in  the  circuit,  as  the  current  enters  from  the  top 
thi'ough  one  or  more  carbon  electnxJes,  passes  on  through 
the  electric  arc  to  the  slag  and  metal  bath,  and  after 
traversing  the  latter,  leaves  the  furnace  through  water- 
cooled  steel  electrodes  which  project  through  the  hearth 
bottom  as  far  as  the  steel  bath.     In  this  case,  the  current 


Arrangement  of  Nathusius  Electric  Steel  Furnace. 


traverses  the  whole  of  the  steel  bath  which  serves  as  a  heating 
resistance,  a  method  which  is  especially  advantageous  in 
the  melting  of  solid  charges.  "While  the  electric  arc  starting 
from  the  carbon  electrode  produces  a  local  heating  of 
the  slag,  there  is  no  extensive  heatiiig  comparable  to  the 
surface  effects  in  the  Heroult  furnace. 

In  the  Xathusius  furnace,  which  is  of  the  combined  arc 


Fig.  7.— Francis  Ti  riuxe  with  Foru  Runners  for  38J-ft.  Head,  developing  4,000  h.p. 


some  advantages  as  well  as  disad\antages,  the  former  being 
due  to  the  very  hot  and  chemically  active  slag  tluis 
produced,  while  the  excessive  heating  wliich  the  charge  has 
to  undergo  in  order  to  raise  the  bottom  and  walls  of  the 
furnace  to  the  proper  temperature,  is  an  undoubted  dis- 
advantage. Furthermore,  there  is  the  mutual  dependency 
of  the  two  electric  arcs,  which,  in  some  cases,  is  bound  to 
pro^■e  disturbing. 


and  resistance  type,  there  are  three  surface  carbon-electrodes 
penetrating  vertically  into  the  hearth  compartment,  at  the 
corners  of  an  equilateral  triangle  :  these  electrodes  are  con- 
nected to  the  outside  terminals  of  a  three-phase  generator 
or  transformer,  and  three  steel  electrodes  in  the  bottom  (also 
arranged  at  the  corners  of  an  equilateral  triangle)  are  joined 
to  the  inside  terminals  of  the  same  three-phase  generator  or 
transformer,  the  furnace  charge  itself  forming  the  neutral 


550 


THE    ELEOTMOAI    EEiVlEW: 


[Vol.  70.     No.  I,7!t3,  April  5,  1912. 


point  of  the  latter.  As  both  the  upper  and  lower  electrodes 
are  of  nuitually  alternatins:  polarities,  the  currant  passes  from 
one  surface  electrode  to  another,  from  one  bottom  electrode 
to  another,  and  from  each  surface  elei-trodc  to  one  of  the 
bottom  electrodes.     In  fact,  there  is  inside  the  charge  a  per- 


tinually,  but  also  the  slag  layer,  the  steel  bath  and  the  mass 
rammed  npc^n  the  bottom  electrodes,  any  shocks  produced 
by  short-circuits  in  the  electric  arc  are  compensated  ag 
though  by  an  electric  buffer,  thus  dispensing  with  any 
furnace  regulation  in  normal  operation.  c  :.;  r:; 

A  further  advantage  from  the  electrical  point  of  view  is 
that  the  current  flowing  from  one  bottom  electrode  to  the 
other  is  easily  regulated  by  a  special  generator  with  adjust- 
able neutral  conductor,  or  by  a  booster  transformer.  As 
this  current  only  flows  between  the  bottom  electrodes,  and 
therefore  through  relatively  small  resistances,  it  can  be 
increased  without  any  risk  of  using  under-loaded  machinery 
of  excessive  dimensions. 

While  during  the  first  stage  of  operation  (the  refining 
stage)    effective    heating    of   the    slag    (the    only   refining 


BOOSTER  TRANSFORMER 


Arrangement  of  Connections. 


Arrangement  op  Electrodes. 


feet  concentration  of  currents,  instead  of  the  surface  currents 
of  the  Hcroult  and  the  cross  currents  of  the  Girod  furnace. 
This  heating  process  by  which  the  whole  of  the  charge  is 
traversed  and  encircled  by  heating  currents  is  obviously  as 
economical  as  can  be  desired. 

Further,  it  is  well  known  that  round  each  current  tra- 
versing the  iron 
bath  there  are 
formed  rotary  fields 
which,  as  in  the 
case  of  a  three-phase 
motor,  will  set  the 
surrounding  iron 
parts  rotating.  With 
the  Hcroult  furnace 
this  rotation  only 
occurs  at  the  sur- 
face, while  the 
Nathusius  furnace  is 
traversed  through- 
out the  bath  by 
dense  current  lines, 
setting  up  every- 
where whirlpools, 
which,  apart  from 
a  very  uniform  heat- 
ing, ensure  an  ex- 
cellent mixing  of 
the  material  and  a 
perfect  uniformity 
in  the  final  product. 

Again,  the  Nathu- 
sius furnace  heats 
much  more  rapidly 
than  furnaces  with 
only  two  heating 
centres,  and,  as  the 
surface  electrodes 
are  placed  as  close 
to  one  another  as 
possible,  the  elec- 
tric arcs  will  repel 
each  other  in  virtue 
of  the  electro- 
dynamic  repulsive 
forces  exerted  by 
the  currents.} 

As  three-phase  current  is  employed  in  practically  all  large 
metallurgical  works,  its  use  is  a  further  advantage,  while  the 
problem  of  including  the  cnarge  in  the  circuit  is  solved 
most  ingeniously  by  locating  the  neutral  point  in  the  bath 
itself,  and  the  process  is  independent  of  resistances.  As  the 
circuit  comprises  not  only  the  electric  arc,  which  varies  con- 


agent  in  the  electric  furnace)  by  intense  arcs  is  of  much 
importance,  it  should  not  be  overlooked  that  during  the 
ensuing  deoxidising  stage  the  slag  is  only  a  protective  cover, 
and  accordingly  requires  no  strong  heating.  During  this 
second  stage  the  whole  of  the  bath  should,  therefore,  be 
heated  as  effectually  as  possible,  which,   in  the  Nathusius 

furnace,  is  done  by 
using  a  booster 
transformer,  and 
thus  deriving  from 
the  electric  arc  a 
considerable  amount 
of  energy  concen- 
trated in  the  bath 
or  the  bottom. 

After  once  pre- 
paring the  charge 
it  is  often  desirable 
to  allow  the  bath  to 
rest  for  some  time, 
during  which  stage 
the  amount  of  heat 
to  be  added  only 
corresponds  to  the 
heat  lost  by  radia- 
tion and  conduc- 
tion ;  this  is  effected 
by  allowing  current 
to  flow  only  between 
the  bottom  elec- 
trodes, and  thus 
doing  away 
arc  heating, 
furnace  thus  affords 
the  last 
the 


with 
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The  Nathusius  Electric  Steel  Furnace. 


pro- 
cess a  good  equiva- 
lent of  the  cru- 
cible furnace  pro- 
cess, which  is  of 
especial  import- 
ance for  the 
quality  of  the 
final  products. 
All  the  electrical  ap- 
paratus (measuring 
instruments,  &c.), 
are  installed  in  a  special  room,  protected  against  dust  and 
heat,  wh(^nce  a  ready  view  is  obtained  of  the  furnace.  The 
surface  electrodes  are  suspended  from  ordinary  cables,  by 
pulleys  and  rails,  being  rapidly  lifted  in  tilting  the  charge 
by  means  of  high-speed  motors,  and  inserted  immediately  the 
furnace  returns^ to  its  normal  position.' 
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The  furnace  is  pivoted  in  thf;  same  way  as  a  steel  con- 
verter, and  the  tilting  device  is  opf;rat'd  electrically  or 
hydraulically.  The  bottom  electrodes,  which  are  made  of 
cast-Btecl,  do  not  penetrate  into  the  steel  bath,  and  are 
fx)vered  by  a  layer  consisting  of  the  same  material  as  the 
floor.  The  whole  of  the  furnace,  exclusive  of  the  lid, 
consists  of  a  rammed  dolomite  mass,  and  is  exceedingly 
durnble. 


NOTES. 


{Continued  from  page  .546.) 

Inqoiries. — A  correspondent  asks  for  makers  of  Crawford 
car  replacers  for  grooved  raile,  and  "Peerless"  coil-winding 
machines. 

The  B.E.4.M.  4.  and  the  Electrical  Trades  Benevo- 

lent  Fund. — The  Olympia  Electrical  Exhibition  was  a  decided 
financial  success,  and  owing  to  the  new  method  of  management, 
the  net  profits  passf-d  automatically  into  the  hands  of  the  British 
Electrical  and  Allied  Manufacturers'  Association  ;  these  profits  have 
been  ascertained  to  amount,  after  paying  rebates  both  to  the 
ordinary  exhibitors  and  a  special  rebate  to  the  members  of  the 
Association  who  exhibited,  to  over  £:^,500,  and  part  of  the  profits 
has  been  paid  over  by  the  Exhibition  Executive  Committee  to  the 
B.E.  &•  A.M.A.,  who  are  naturally  utilising  it  for  their  ordi- 
nary requirements  and  propaganda.  When  the  Exhibition  was 
first  commenced,  it  was  stated,  so  we  are  given  to  understand,  that 
the  profits  from  it  would  be  devoted  to  the  benefit  of  the  electrical 
industry.  It  will,  therefore,  be  interesting  to  ascertain  what 
persons  should  be  considered  in  the  application  of  these  surplus 
funds.  The  larger  proportion  of  the  space  for  which  rent  was  paid 
in  the  Exhibition,  whether  reckoned  by  size  or  by  money  value,  was 
occupied  by  firms  who  were  not  members  of  the  B.E.  &  A.M.A,, 
but  who  contributed  in  various  ways  to  making  the  event  so  great 
a  financial  success. 

On  previous  occasions  when  electrical  exhibitions  have  been 
held  under  the  auspices  of  the  National  Electrical  Manufacturers' 
Association,  which  has  now  been  taken  over  by  the  British  Elec- 
trical and  Allied  Manufacturers'  Association,  the  profits,  after 
paying  all  the  expenses,  have  been  allotted  to  charitable  purposes, 
and  the  Electrical  Trades  Benevolent  Institution  consequently 
enjoyed  a  contribution  from  the  profits  of  the  Olympia  Electrical 
Exhibition  in  1905,  of  £6.50,  and  also  a  very  substantial  sum  from 
the  Manchester  Electrical  Exhibition  in  1908. 

The  Electrical  Trades  Benevolent  Institution,  although  quite 
separate  now  from  the  B.E.  &  A.M.A.,  is  still  the  dcFerving  off- 
spring 0;f  the  predecessors  of  that  Association,  and  two-thirds  of  its 
Committee  are  members  of  the  B.E.  &  A.M.A.  Owing  to  the 
reorganisation  and  new  powers  of  voting  introduced  in  the 
Manufacturers'  Association,  the  present  Council  is  very  widely 
different  in  character  to  that  of  any  previous  Councils  of  the 
Electrical  Manufacturers'  Association,  and  it  may  be  that  some  of 
its  members  are  not  conversant  with  the  origin  of  the  Electrical 
Trades  Benevolent  Institution. 

Under  the  articles  of  association  of  the  B.E.  A:  A.M.A.,  Clause3, 
Sec.  N,  it  has  full  powers  to  make  grants  to  charitable  organisa- 
tions, &c.,  connected  with  the  industry,  and  it  will  be  particularly 
appropriate  on  the  present  occasion,  when  the  realised  surplus  from 
Olympia  has  been  nearly  twice  the  anticipated  surplus,  that  a  dona- 
tion of,  say,  £500,  should  be  freely  given  to  the  Electrical  Trades 
Benevolent  Institution.  A  Committee  has  been  formed  to  consider 
the  matter,  but  it  has  not  yet  come  to  a  decision.  We  learn  that 
many  of  the  members  of  the  Council  have  expressed  themselves 
favourably  disposed  towards  the  Benevolent  Institution,  but  have 
decided  to  await  the  report  of  this  Committee.  One  member  of 
the  Council,  however,  seems  to  have  raised  objections,  and  bases 
these  objections  upon  the  introduction  of  the  National  Insurance 
Act.  Some  people  conversant  with  this  Act  hold  that  it  will  not 
assist  materially  to  lighten  the  burden  that  the  Benevolent  Insti- 
tution has  taken  upon  its  shoulders  :  it  will  not  be  applicable 
to  quite  a  large  number  of  cases  where  ill-health  is  the  controlling 
factor,  and  it  will  never  be  applicable  in  the  cases  where  the 
recipients  have  been  in  superior  positions. 

The  B.E, A.M. A. — We  are  informed  that  the  second 
Council  meeting  of  the  British  Electrical  and  Allied  Manu- 
facturers' Association  (Incorporated)  was  held  at  the  offices,  :U), 
Kingsway,  London,  W.C,  on  March  2l8t.  The  following  members 
were  present : — A.  Bruce  Anderson,  chairman  (Ferranti,  Ltd.)  ; 
F.  R.  Davenport  (Willans  &  Robinson,  Ltd.)  :  F.  C.  Gibbons 
(Browett,  Lindley  &;  Co.,  Ltd.)  ;  C.  Koettt'en  (Siemens  Bros. 
Dynamo  Works,  Ltd.) ;  B.  Longbottom  (Electromotors,  Ltd.)  ; 
F.  H.  Nalder  (Nalder  Bros.  &  Thompson,  Ltd.)  ;  E.  S.  New  (D.P. 
Battery  Co.,  Ltd.)  ;  M.  J.  Railing  (General  Electric  Co.,  Ltd.)  ;  W. 
Rutherford  (Dick,  Kerr  &  Co.,  Ltd.)  ;  W.  0.  Smith  (Elliott  Bros.)  ; 
A.  D.  Williamson  (Vickers,  Ltd.)  :  A.  P.  Wood  (Lancashire  Dynamo 
and  Motor  Co.,  Ltd.).  The  following  firms  were  elected 
"  Members  "  of  the  Association  : — The  British  Electric  Plant  Co., 
Ltd.,  Alloa,  KB. ;  the  Osram  Lamp  Works,  Ltd.,  London  ;  Robertson  , 
Electric  Lamps,  Ltd.,  London. 

The  secretary ,  having  reported  applications  for  the  Association's 
patronage  of  certain  proposed  exhibitions,  was  instructed  to  send 
to  members  the  letter  of  which  a  copy  is  giveu  herewith. 

The  secretary  further  reported  that  the  fxhibitioii  proposed  for 


1912  by  Bradford  Corporation  wonld  not  take  place  thi«  year.  A 
report  upon  the  Asaociatioo'B  recent  action  in  the  caae  of  Wwt  H&m 
Corporation  waa  approved.  The  following  report*  of  progress  were 
read  and  adopted  :—(!)  "Model  general  conditions  of  contract"  : 
(2)  sectional  meetingu  ,  (3)  conferences  ;  ("4)  the  Electric  Lighting 
Acta :  Bill  for  further  powers.  The  Publicity  Committee  wa« 
constituted  a  Standing  Committee  for  conference  with  the  Electric 
Supply  Publicity  Committee  and  other  purposes. 

Copy  of  letter  re  ExhibitiouB  :  — 

'■  We  have  been  approached  from  several  qoarters  as  to  the 
participation  of  our  members  in  Exhibitions  which  ase  being 
promoted  under  the  name  of  Electrical  or  "Smoke-Abatement' 
Exhibitions. 

"  The  feeling  of  the  Council  of  the  Afisociation  is  that,  in  view  of 
the  very  large  expense  which  electrical  manufacturers  incur  in 
promoting  their  own  triennial  Exhibitions,  it  is  not  de«irable  that 
they  should  be  called  upon  to  bear  to  any  extent  the  expense  of 
various  local  exhibitions  throughout  the  country  ;  nor  do  they  see 
that  any  good  purpose  is  served  by  incurring  such  expense  in 
carrying  and  exhibiting  heavy  machinery  which  is  only  of  interest 
to  those  people  who  are,  as  a  matter  of  fact,  already  fully  acquainted 
with  such  various  manufactures. 

"  On  the  other  hand,  they  appreciate  to  the  fullest  degree  the 
necessity  of  the  electrical  industry  demonstrating  to  the  public,  a« 
far  as  possible,  the  superiority  over  gas  or  coal  of  electrical  appli- 
ances for  domestic  and  other  purposes.  For  this  reason,  the  Council 
are  of  opinion  that  such  members  who  manufacture  any  apparatus 
which  it  is  desirable  should  be  exhibited  to  the  general  public 
should  be  at  liberty  to  do  so. 

"  I  shall  be  erlad  to  know,  therefore,  if  it  is  your  desire  to  exhibit 
any  such  apparatus  at  any  of  the  proposed  Exhibitions  enumerated 
below,  and,  as  soon  as  I  am  in  possession  of  th^  names  of  the  firms 
who  wish  to  exhibit,  I  will  endeavour  to  make  the  beat  possible 
terms  for  those  manufacturers,  on  collective  lines. 

"  The  first  experiment  in  this  direction  has  been  made  at  the 
Smoke- Abatement  Exhibition  at  the  Agricultural  Hall,  London, 
which  opens  to-morrow,  and  it  wiU  doubtless  interest  our  members 
to  see  that  exhibit. 

"D.  N.  DUXLOP,  Secretary. 

"  March  22nd,  1912." 

Placp.  Piomofprx.  Dateg. 

Birmingham.   City  of  Birmingham.         Oct.  7th-26th,  1912. 
Glasgow.  Corporation  of  Glasgow.     Sept.  20th — Oct.  12th,  1912. 

Newcastle.        Newcastle  Exhibitions, 

Ltd.  (Not  yet  fixed). 

Wages  and  Prices    in   New  Zealand. — Referring  to 

some  remarks  in  a  leading  article  in  our  issue  of  March  22nd, 
"A  New  Zealander"  writes  to  say  that  wages  and  prices  in  New 
Zealand  are  compared  with  those  in  England  to  illustrate  a  pre- 
ceding statement.  The  object  of  the  illustration  is  obvious,  but 
the  means  used  to  emphasise  that  object  are  calculated  to  convey 
an  entirely  wrong  impression  of  living  in  New  Zealand  : — "  The 
word  '  artisan,'  I  take  it,  includes  bricklayer,  plasterer,  carpenter, 
joiner,  fitter,  turner,  &c.,  and  for  each  of  these  I  can  furnish  the 
usual  wage  paid  in  New  Zealand. 

"Bricklayers  and  plasterers  are  paid  from  lis.  to  18s.  per  day  of 
eight  hours  (working  week  of  48  hours).  Carpenters  and  joiners 
at  the  rate  of  10s.  8d.  to  12s.  td.  for  the  same  time  as  the  first 
mentioned.  Fitters  and  turners  from  lis.  to  123.  (Jd.,  also  for  the 
same  time. 

"  With  reference  to  rent,  I  am  perfectly  satisfied  that  whatever 
manner  of  house  the  Englishman  can  rent  for  5s.  per  week,  the 
Colonial  can  obtain  just  such  another  in  New  Zealand  for  73.  6d., 
with  the  ciifPerence  that,  inasmuch  as  a  large  city  in  that  Colony 
consists  of  50,000  inhabitants,  the  house  mentioned  would  most 
probably  be  much  nearer  to  the  city,  and  turn  out  the  cheaper  of 
the  two  because  of  the  difference  in  car  or  train  fares.  With 
regard  to  boots,  I  will  furnish  to  any  reader  addresses  of  firms  in 
New  Zealand,  where  he  may  be  supplied  with  boots  of  the  lOs. 
English  standard  at  12s.  t>d.  per  pair  and  satisfaction  guaranteed. 
I  have  found  living  in  London  to  be  much  more  expensive  than 
the  saane  standard  in  New  Zealand,  where  I  L.ive  resided  over  20 
years  :  in  some  of  the  provinces  it  works  out  in  at)Out  the  same 
ratio  as  the  prices  of  boots  as  above." 

Educational. — An  Exhibition  of  the  work  of  students 
of  engineering  in  London,  organised  by  the  Lon.^on  County 
Council,  was  opened  laot  week  at  the  Whitechapel  Art  Gallery  by 
Mr.  Cyr.l  S.  Cobb,  chairman  of  the  L.C.C.  Education  Committee. 
A  special  feature  of  the  Exhibition  is  the  collection  of  engineer- 
ing drawings  and  designs  from  King's  College.  University  College, 
and  East  London  College. 

FarlJanientary. — Seconp  and  Thlrd  Kkaiuncs. — In 

the  House  of  Commons,  on  March  2»ith,  the  London  Electric 
Railway  Bill  was  read  a  third  time.  The  Preston,  (^horley  and 
Horwich  Tramways  Bill  passed  its  second  reading. 

In  the  House  of  Commons,  on  March  29th,  the  Metropolitan  Dis- 
trict Railway  Bill  was  read  a  third  time. 

Fatality.  —  According  to  the  Daily  MaiL  through 
receiving  an  electric  shock  at  6,000  volts,  a  youth  named  Shapcott 
was  killed  at  a  North  Fiuchley  tramway  station,  where  he  waii 
an  electrical  assiotant.  "  Accidental  death  "  was  the  verdict  at  the 
inquest  held  on  March  27th. 

Appointment  Vacant. — Station  superintendent,  for  the 
Corporation  Electricity  Works,  St.  Helens  (£170).  See  our  adver- 
tisement pages  to-day. 
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Instiliition  and  Lecture  ^'otes.— Physical  Society.— 

At  the  meeting  held  on  March  8th  "  A  Method  of  Makinp  Capillary 
Filaments "  was  exhibited  by  Mr.  H.  S.  Souttar,  F  R.C.S.  The 
apparatus  demonstrated  was  designed  by  the  author  in  1901, 
and  recently  ha*  been  applied  to  the  construction  of  fibres  for  the 
strinjT  palvanomet«r.  The  essential  part  of  the  apparatus  is  a  small 
box  of  mica,  between  the  upper  and  lower  plates  of  which  a  fine 
platinum  wire  is  strung  backwards  and  forwards  so  as  to  form  a 
small  cage  enclosing  a  cylindrical  space  1  cm.  in  diameter  and 
*2  5  cm.  deep.  On  passing  a  current  through  the  wire  it  can  be 
heated  to  redness,  and  the  box  is  converted  into  a  small  furnace. 
A  small  glass  tube  is  hung  in  the  centre  of  the  furnace,  and  sup- 
ports a  small  weight.  As  the  glass  softens  the  weight  falls,  and 
the  gla.-8  is  drawn  out  into  a  fine  capillary.  The  weight  is  a  long 
light  rod  with  a  disk  on  its  lower  end.  which  nearly  fits  a  tube 
into  which  it  falls.  The  tube  is  filled  with  a  mixture  of  glycerine 
and  water,  with  the  result  that  the  weight  falls  smoothly  and 
evenly  till  it  reaches  a  stop.  It  is  easy  with  this  appliance  to  draw 
down  a  tube  of  1mm.  external  diameter  into  a  tube  of  any  length, 
and  of  a  diameter  of  0001  mm.,  with  a  wall  less  than  00001  mm., 
in  thickness.  As  the  thick  ends  remain  attached  to  the  filament 
it  is  easy  to  manipulate.  The  filaments  are  exceedingly  light, 
10  cm.  of  such  a  thread  weighing,  roughly,  01  milligramme.  They 
are  exceedingly  strong,  such  a  thread  supporting  a  weight  of  at 
least  0'05  gramme,  corresponding  to  a  tensile  strength  of,  roughly, 
100  tons  to  the  sq.  in.  The  tubular  form  exposes  a  large  area  for 
silvering,  and  the  resulting  conductor  has  a  low  resistance. 

Mr.  R.  S.  Whipple  stated  that  the  Cambridge  Scientific  Instru- 
ment Co.  had  given  up  quartz  fibres  in  favour  of  glass  ones  for  use 
in  string  ^alvancmeters.  Glass  fibres  could  be  silvered  much  more 
easily  than  quartz  ones. 

Mr.  W.  Duddell  said  he  was  greatly  interested  in  1897  in  string 
galvanometers  in  connection  with  wireless  telegraphy,  and  con- 
t-tructed  one  with  a  narrow  strip  of  gold  leaf.  Such  a  filament 
about  0'25m  thick  by  2  qr  3m  wide  made  a  string  of  extremely  low 
)igidi*y. 

Institute  of  Marine  Engineers.— The  annual  report  shows 
that  the  membership  is  now  1,284,  an  increase  of  5ti.  The  City 
Premises  fund  amounts  to  £4,567.  The  revenue  account  shows  a 
credit  balance  of  £1.59,  and  the  total  assets  amount  to  £4.178. 

Institution  of  Electrical  Engineers  (Birmingham 
Local  Section).— The  meeting  that  was  fixed  for  April  17th  has 
been  postponed. 

The  Association  of  Mining  Electrical  Engineers  (North 
OF  England  Branch).— A  meeting  was  held  at  Armstrong 
College,  on  VVednesday,  April  3rd,  when  Mr.  F.  Milburn  read  a 
paper  on  "  Underground  Lighting  with  Low- Voltage  Metallic- 
Filament  Lamps."  Discussion  was  to  follow,  time  permitting,  on 
the  paper  on  "Motor  Starters  for  Mining  Work,"  by  Mr.  A.  P. 
Drake.  R.Sc. 

Post  Office  Teleffraplis  and  Telephones.— The  fioancial 

statement  of  the  Postmaster-General  for  1910-11  presented  to  Parlia- 
ment last  week  showed  that  the  net  revenue  of  the  telegraph 
service  was  *.i, 121. 342  and  the  expenditure  £6,08.5,166,  showing  a 
deficiency  of  £963,824— the  largest  deficit  ever  recorded.  The 
amount  received  in  royalties,  mainly  from  the  National  Telephone 
Co,  was  £342.542,  and  the  amount  paid  to  cable  companies, 
foreign  countries,  &c.,  was  £781,487  (deducted  from  the  gross 
revenue).  Of  the  expenditure,  salaries  and  other  working  costs 
amonnted  to  £4,721,158,  and  items  of  the  nature  of  capital  outlay 
to  £1,036  321.  The  total  expenditure,  apart  from  the  latter,  was 
£5,048,845,  or  £72,497  less  than  the  total  receipts.  The  figures  are 
exclusive  of  the  capital  expenditure  on  the  purchase  of  the  tele- 
graphs, &c.,  which  amounted  to  £10,129.687  ;  the  intere,st  paid  on 
this  account  was  £271,691,  which  brings  up  the  total  deficiency  on 
the  telegraphs  for  the  year  ended  March  3lst,  1911.  to  £1,235,515. 

The  capital  expended  on  telephone  purposes  to  March  31st,  19W, 
was  £11,130,327.  The  total  capital  expended  on  both  telegraphs 
and  telephones,  including  sums  spent  on  extensions,  &c.,  is  given 
as  £29.293.289. 

The  total  deficiency  in  the  telegraph  account  from  the  commence- 
ment is  £19,821,381  ;  excluding  items  of  the  nature  of  capital  from 
the  expenditure,  the  deficiency  is  reduced  to  £7.942,226,  but  in  this 
no  charge  is  made  for  interest  on  capital  expenditure  not  provided 
by  the  issue  of  stock  or  the  creation  of  annuities. 

The  total  expenditure  on  trunk  telephone  lines  was  £5,337,725, 
and  on  exchanges  £3,913,204  in  London,  £1,691,619  in  the  provinces. 
The  telephone  revenue  was  £1,595,787,  and  expenditure  £1,146,629, 
leaving  a  balance  of  £449,158,  which,  added  to  the  royalties 
above  mentioned,  fell  short  by  £262,187  of  the  amount  necessary 
(£1,053,887)  for  the  repayment  of  principal,  interest,  &c.,  on  out- 
standing loans. 

Osiam  Lamps. — The  General  Electric  Co.,  Ltd., 
announce  that  they  have  now  decided  to  withdraw  the  5  per  cent, 
extra  charge  which  has  hitherto  been  charged  for  Osram  lamps 
required  for  series  burning. 

Printers'   Rifle  Leasrue.— The   Electrical  Review 

Rifle  Club,  which  entered  Division  II  of  this  League  for  the  season 
1911-12,  finished  fourth.  Twelve  teams  competed  in  each  division  ; 
jio  other  technical  paper  was  represented. 

.  4n    411-Electric    Scheme.— According  to   the   Daily 

Telegraph,  the  city  of  Boston,  U.S.A.,  is  preparing  to  carry  out  a 
•oheme  on  the  lines  advocated  by  Mr.  Ferranti.  It  is  hoped  that 
el^qtrioity  generated  on  the  ooalfielda  of  Pennsylvania,  Bom« 
huVidreds  of  miles  away,  will  in  a  few  year*  be  transmitted  to 
Boston,  and  enable  all  cOal  fires,  chimnevi,  and  other  objectionable 
accompaniments  of  combustion,  to  be  abolished. 


Social  Events. — The  staff  of  Messrs.  Marryat  &  Place 
gave  a  smoking  concert,  on  March  25th,  at  the  Old  Bell  Restaurant, 
Holborn.  Mr.  H.  Marryat  presided.  During  the  evening  there 
were  brief  addresses  by  Mr.  Huddell,  the  chairman,  and  by  Mr. 
Lock,  who  voiced  the  thanks  of  the  meeting  to  Mr.  Marryat  for 
presiding. 

On  Friday,  March  29th,  the  employes  of  the  Bradford  Corpora- 
tion electricity  works  department  held  their  annual  social  and 
dance,  at  the  Peel  Park  HaU,  in  connection  with  their  Sick  and 
Benevolent  Fund.  Messrs.  F.  Birch  and  Alf.  Dickinson  proved 
eiBcient  M.C.'s  over  the  dance  and  whist  drive  respectively.  We 
are  told  that  good  music,  numerous  prizes  and  splendid  refresh- 
ments were  all  conducive  to  the  success  of  the  event.  The  attend- 
ance of  over  lOO  couple.s  indicates  the  increasing  popularity  of  these 
annual  gatherings,  and  also  the  capable  manner  in  which  the 
Socials  Committee,  including  Messrs.  Railton,  Holt,  Laidlow  and 
Richmond  carried  out  their  work. 


OUR    PERSONAL    COLUMN. 

Thf.  Editor  $  invite  electrical  engineers^  whether  connected  toith  the 
teehnical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  vested  as  to  their  movements 


Central  Station  Officials. — Mr.  H.  R.  Dobson,  chief 

show-room  attendant  and  representative  of  the  Harrow  Electric 
Light  and  Power  Co.,  Ltd.,  who  is  leaving  the  Company's  service  to 
take  up  the  position  of  District  Representative  to  the  St.  Maryle- 
bone  Borough  Council,  was  the  recipient  of  a  handsome  present  sub- 
scribed for  by  the  members  of  the  staff.  The  presentation  was  made 
at  the  oflBces  of  the  Company  on  Saturday  last  by  the  engineer  and 
manager,  Mr.  J.  A.  Bernard  Horsley,  who  in  handing  Mr.  Dobson 
the  present,  referred  to  the  good  work  done  by  him  during  his  long 
connection  with  the  Company. 

The  Gillingham  Corporation  has  advanced  the  salaries  of  Messrs. 
R.  H.  Lee  and  C.  Fritton,  shift  engineers,  by  three  annual  instal- 
ments of  £6  10s.  per  annum  to  a  maximum  of  £91  per  annum. 

The  salary  of  Mr.  Gray,  borough  electrical  engineer  of  Accrington, 
is  to  be  increased  from  £350  to  £400. 

The  Willesden  Council  has  appointed  Mr.  A.  W.  Blake  as 
electrical  engineer  in  place  of  Mr.  Bruce,  who  is  leaving  for 
Buenos  Ayres.  Mr.  Blake  was  borough  electrical  engineer  of  Mon- 
mouth from  1899  till  1906. 

The  Electricity  and  Tramways  Committee  of  the  Newport  (Mon.) 
T.C.  on  March  28th  decided  to  recommend  Mr.  A.  Nicholas  Moore 
for  the  appointment  as  borough  electrical  engineer.  Mr.  Moore 
has  for  4^  years  been  chief  assistant  engineer  to  the  Belfast  Cor- 
poration Electricity  and  Tramways  Department.  There  were  97 
applicants. 

Mr.  Kenneth  F.  Bishop's  recent  appointment  at  Warrington 
was  to  the  position  of  mains  superintendent,  not  shift  engineer,  as 
previously  stated. 

Tramway  Officials. — The  following  salary  increases  have 
been  sanctioned  by  the  Manchester  Corporation  : — Mr.  J.  Wood, 
financial  superintendent  of  the  tramways,  from  £450  to  £475  ; 
Mr.  J.  T.  Oakes,  traffic  superintendent,  from  £425  to  £450  ;  Mr. 

F.  A.  MiTCHESON.  accountant,  from  £350  to  £376  ;  Mr.  H. 
Mattinson,  permanent  way  engineer,  from  £350  to  £375  ;  Mr. 
Blackburn,  rolling  stock  superintendent,  from  £325  to  £350  ; 
Mr.  R.   Beattie,   chief  claims   clerk,  from    £300   to    £325  ;  Mr. 

G.  W.  Hancock,  parcels  superintendent,  from  £275  to  £300. 

Mr.  G.  a.  Baxter  has  been  appointed  traffic  superintendent  to 
the  Darlington  Corporation  tramways. 

The  Oldham  Corporation  Tramways  Committee  last  week  con- 
sidered the  appointment  of  a  works  superintendent  at  the  depot. 
There  were  70  applications  for  the  position.  The  Committee 
appointed  Mr.  Theodore  Gerhard,  employed  by  the  British 
Westinghouse  Co.,  Manchester. 

The  special  committee  appointed  by  Northampton  T.C.  to  go 
into  the  duties  and  salaries  of  the  Council's  various  employes 
recommends,  among  other  things,  the  increasing  of  the  salary  of 
Mr.  Gottschalk,  tramways  manager,  from  £340  to  £360  per 
annum,  rising  by  two  subsequent  annual  increments  of  £20  each  to 
a  maximum  of  £400. 

(iieneral. — Among  those  presented  to  Her  Majesty  the 

Queen  by  Prince  Alexander  of  Teck  on  the  occasion  of  her  visit  to 
the  Middlesex  Hospital  last  week,  was  Mr.  A.  Mcrkay  Coombs, 
the  consulting  electrical  engineer. 

Mr.  H.  Charles  Gover,  who  has  been  secretary  of  the  Edison 
and  Swan  United  Electric  Light  Co.,  Ltd.,  since  1882,  having  been 
with  the  company  all  through  its  existence,  retired  from  the  posi- 
tion on  March  3l8t.  He  will  carry  with  him  at  the  conclusion  of 
this  unique  record  in  the  electrical  industry  the  good  wishes  of  a 
host  of  friends. 

Mr.  J.  E.  Lloyd  Babnes  was  on  Saturday  last  presented,  at  the 
Central  Technical  School,  Liverpool,  with  an  illuminated  address 
by  his  old  students,  on  relinquishing  his  position  as  lecturer  in 
electrical  tngineering.  Mr.  J.  Wemyss  Anderson,  Dean  of  the 
Faculty  of  Engineering  at  Liverpool  University,  in  making  the 
presentation,  mentioned  that  Mr.  Barnts  was  the  first  to  found  an 
evening  laljoratory  cla^s  in  electrical  science  .ii  the  provinot». 
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CITY    NOTES. 


British  Insulated  and  Ilelsby  Cables,  Ltd. 

The   annual   meeting  was  held  on   March  2.5th  at  the  Exchange 
Station  Hotel,  Liverpool,  Dr.  E.  K.  MuHprattpre«idin>r. 

In  movinjr  the  a<loption  of  the  report  (see  Elkctkical  Rkview, 
pape  47.'>),  the  Cuaiuman  eaid,  according  to  a  report  in  a  Livftrpool 
paper,  that  trade  (cenerally  throughout  I'JII  had  been  better  than 
in  previous  years,  and  that  the  electrical  industry  had  participated 
in  this  improvement.  Durin^r  the  year  they  had  been  kept  busy  in 
all  departments  of  the  works,  and,  while  no  contract  of  exceptional 
magnitude  or  unusual  profit  had  been  obtained,  each  department  bad 
contributed  its  share  to  the  increased  profits.  This  remark  specially 
applied  to  the  recent  additions  made  to  the  range  of  the  company's 
manufactures,  and,  as  at  present  advised,  it  was  not  the  intention  of 
the  company  to  further  increase  the  scope  of  its  manufactures,  but 
it  would  be  necessary  to  extend  several  departments  which  were 
extremely  congested  with  work,  and  orders  had  been  lost  due  to  the 
company's  inability  to  supply  the  needs  of  the  market.  A  change 
of  considerable  importance  has  been  made  during  the  year,  the  com- 
pany having  sold  its  Liverpool  works  to  a  new  company,  the  Auto- 
matic Telephone  Manufacturing  Co.,  Ltd.  The  accounts  before  the 
shareholders  did  not  show  the  changes  in  the  company's  balance- 
sheet  made  by  this  sale,  as  the  transfer  took  place  as  from  January 
Ist  this  year,  and  the  profits  on  the  working  of  the  Liverjiool 
business  to  the  end  of  1911  were  included  in  the  present  balance- 
sheet  figures.  The  primary  reasons  for  accepting  the  offer  of  the 
Automatic  Co.,  were  that  the  Liverpool  works  were  not  of  a  size  com- 
mensurate with  the  company's  operations  in  other  directions,  as  the 
telephone  business  of  this  company  was  a  new  creation,  without 
any  specialities  or  goodwill.  Under  these  circumstances,  it  was 
found  difficult  to  compete  with  other  longer-established  firms,  and 
the  directors  felt  the  only  way  to  meet  the  situation  would  be  to 
get  hold  of  some  speciality,  so  that  the  business  should  not  be 
entirely  dependent  on  work  which  met  with  the  keenest  competition. 
A  great  change  was  impending  in  operating  the  telephone  exchanges 
by  the  introduction  of  automatic  working,  dispensing  with  a  large 
number  of  operators.  Their  general  manager,  Mr.  Sinclair,  being 
intimately  acquainted  with  the  telephone  business,  went  to  the 
United  States  to  inquire  into  what  had  been  done  in  that 
country  in  this  direction  and  found  that  the  Automatic  Co.  con- 
trolled a  system  which  was  working  successfully.  As  a  result 
of  the  fullest  inquiry  into  every  detail  of  the  business,  the  arrange- 
ment mentioned  was  entered  into.  They  had  parted  with  their 
Liverpool  works,  but,  at  the  same  time,  had  retained  a  very  con- 
siderable interest  in  them,  and  their  directors  felt  confident  that  the 
profits  to  be  earned  under  the  new  arrangement  would  be  satis- 
factory. The  Automatic  Co.  would,  of  course,  be  closely  allied  to 
the  Helsby  Co.,  and  to  ensure  this  the  board  had  nominated  the 
mfljority  of  the  directors  of  the  Automatic  Co.  The  prospects  were 
quite  satisfactory.  Referring  to  the  balance-sheet,  they  had  spent 
£44,il6  almost  entirely  on  plant  and  machinery  at  the  Prescot  and 
Helsby  works.  This  additional  expenditure  was  necessary  to  enable 
company  to  meet  the  ordinary  requirements  of  the  business  and 
increase  the  output  in  some  of  the  subsidiary  departments. 
Against  this  capital  expenditure,  however,  the  amount  written  off 
plant  and  machinery  as  depreciation  and  the  sums  put  to  other 
reserves  (not  counting  increased  carry  forward)  amounted  to 
£4.'?,oOO,  practically  an  equivalent  amount.  The  stock  and  work  in 
progress  had  increased  by  £40,600,  due  to  the  larger  amount  of 
trade  done  and  work  in  hand  at  the  end  of  the  year.  The  sum  for 
sundry  debtors  had  been  increased  by  £4.S,541  during  the  year 
owing  to  the  growth  of  the  business.  With  regard  to  investments, 
after  writing  off  £8,500,  the  balance  left  was  £552,193.  as  against 
£526,769  at  the  commencement  of  the  year,  being  an  increase  of 
£25,424,  which  was  almost  entirely  due  to  the  requiremen<s  of  the 
Midland  Electric  Corporation  for  Power  Distribution,  Ltd.  They 
practically  owned  all  the  shares  in  this  company,  and  its  position 
had  further  improved  during  the  year,  and  there  was  every  indi- 
cation of  steady  and  continuous  progress.  With  regard  to  the 
other  company  in  which  they  were  so  largely  interested,  viz.,  the 
Electric  Supply  Co.,  of  Victoria,  Ltd.,  this  company  was  doing  better. 
Changes  had  been  made  in  the  management,  and  more  remunerative 
prices  weie  being  obtained  for  the  current  sold,  and  as  a  consequence 
of  this  it  was  expected  that  a  marked  improvement  would  be  shown 
in  the  near  future. 

Mr.  J.  S.  Haumood  Bannkk,  M.P.,  seconded,  and  the  report  was 
adopted. 

Callender'8  Cable  and  Construction  Co.,  Ltd.— The 

directors  announce  (says  the  Flnuiu-iei')  that  the  accounts  for  the 
year  to  December  31st  show  a  balance  to  the  credit  of  profit  and 
loss  account  of  £76,835,  or  £20,997  in  excess  of  that  for  1910. 
This,  with  the  amount  brought  forward,  £40,073,  gives  a  total  of 
£116,908.  The  payment  of  interest  on  debenture  stock,  dividend 
on  preference  shares,  and  the  appropriation  for  depreciation  of 
buildings,  plant,  <V:c.,  absorbs  £32,127  of  this  amount.  The 
directors  propose  to  recommend  a  further  dividend  on  the  ordinary 
shares  at  the  rate  of  5  per  cent.,  together  with  a  bonus  of  5  per 
cent.,  making,  with  the  interim  dividend  already  paid,  15  per  cent, 
for  the  year.  This  will  absorb  £26,250,  leaving  to  be  carried 
forward  £58,631. 

IJuder^^rouud  Electric  Railways  Co.  of  London. — 

The  scheme  for  the  acquisition  by  thig  company  of  ordinary  stock 
of  the  London  General  Omnibus  Co.  became  binding  on  March  26th. 
The  new  securities  will  bs  issued  in  exchange  for  dejx^it  receipts 
on  a  date  which  will  be  advertised  shortly. 


Berlin  Elevated  and  tnderjfround  Railway. 

The  report  of  the  directors  of  the  Gesellscbaft  fiir  Elektrisch^ 
Hoch  und  Untergrundbahnen,  of  Berlin,  states  that  the  year  1911 
was  of  special  importance  to  the  undertaking  in  bo  far  that  it 
resulted  in  a  certain  conclusion  of  the  years  of  negotiations  in 
regard  to  the  further  development  of  the  railway.  On  the  com- 
pletion of  the  network  already  sanctioned,  the  total  length  of  the 
railway  will  be  207  miles,  of  which  14'3'i  miles  will  be  under- 
ground, and  the  remainder  will  V>e  of  the  elevated  clas«.  The  con- 
struction of  the  new  lines,  and  the  alteration  of  existing  lines,  is  to 
be  accompanied  by  the  adoption  of  far-reaching  measures  for  the 
accommodation  of  connecting  lines.  As  tiearing  on  this  point,  it 
is  mentioned  that  in  the  case  of  the  Wilmersdorf-Dahlem  connect- 
ing line  of  a  length  of  4'3  miles,  suitable  forms  have  been  arranged 
in  such  a  way  that  the  local  authoritien  concerned  will  remain  the 
owners  of  the  line,  and  retain  the  requisite  influence  on  the  con- 
struction and  course  of  working,  whilst  a  working  community  and 
fares  agreement  will  be  introduced  with  the  lines  of  the  Elevated 
Railway  Co.     The  accounts  show  the  following  results  for  the  two 

years : — 

1911.  1910. 

Share  capital ..  £2,500,000  jEa,6OO.0OO 

Gross  profits 308,000  278,000 

Interest  on  loans 80,000  68,000 

Reserve  for  redemption  and  renewal  of  lines  43,000  40,000 

City  taxes        9.000  8,300 

Depreciation 8,600  3.400 

Net  profits  and  balance  forward           . .        . .  163,000  158.000 

Dividend,  per  cent &2  6i 

During  the  year  the  elevated  and  underground  railway  carried 
62,585,512  passengers,  as  compared  with  56,890,000  in  1910,  and  the 
average  receipts  per  passenger  were  13'05  pfennigs  and  1323 
pfennigs  in  the  two  years  respectively.  In  addition,  the  short 
flat  or  level  line,  which  is  equipped  with  10  motor-cars  and  seven 
trailers,  transported  2,020,000  passengers,  as  against  1.530,000  in 
1910.  The  rolling  stock  of  the  elevated  railway  consists  of  139 
motor-coaches  and  112  trailers.  The  balance  of  £500,000  of  the 
loan  capital  was  issued  in  1911,  nnd  this  raises  the  total  loans  to 
£2,991,000,  whilst  the  sum  of  £37.5,000  is  still  outstanding  of  the 
total  ordinary  share  capital  of  £2,500,000. 


Prospectuses. — Consolidated  Diesel  Engine  Manvfar- 
turers,  Ltd.— The  prospectus  of  this  company  has  been  before  the 
public.  The  list  opened  on  Monday,  and  was  to  close  on  Wednesday, 
427,076  ordinary  shares  of  £1  each  (the  whole  of  which  have  been 
underwritten)  being  offered  for  subscription  at  par.  The  company 
has  been  formed  to  amalgamate  the  businesses  of  the  undermentioned 
firms  and  building  new  works  at  Ipswich  for  the  manufacture  of 
Diesel  engines.  The  amalgamation  will  be  effected  by  the  acquisi- 
tion of  share  capital  of  the  Diesel  Engine  Co.,  Ltd.,  and  half  the 
share  capital  of  Messrs.  Usines  Carels  Freres,  S.A..  and  the  busi- 
nesses will  be  worked  as  mutually  co-operating  branches  of  a 
single  undertaking.  Dr.  Diesel  is  a  member  of  the  board.  A 
report  by  Prof.  W.  C.  Unwin,  on  the  outlook  for  the  Diesel  engine 
and  its  extending  use  for  electric  light  and  power  stations,  accom- 
panied the  prospectus. 

Another  prospectus  before  the  public  is  that  of  the  Burmeister 
and  Wain  (Diesel  system)  Oil  Engine  Co.,  Ltd..  offering  at  par 
500,000  six  per  cent,  participating  preference  shares  of  £1  each. 
The  oil  engine  installation  on  the  Selandia  was  carried  out  by 
Messrs.  Burmeister  &  Wain.  The  new  company  will  erect  large 
works  in  Great  Britain  for  the  manufacture  of  oil  engines  on  'inter 
alia)  the  Burmeister- Wain  systei.i.  The  prospectus  contains  a  good 
deal  of  information  re^rarding  the  prospects  for  marine  oil-engine 
work.     Closing  day,  Thursday,  April  4th. 

Liverpool    District    Lighting    Co. —  At    the    annual 

meeting  held  on  March  27th  at  Liverpool,  Col.  A.  Hill  Holme,  the 
chairman,  said  that  the  company  had  come  to  the  end  of  the  years 
affected  by  the  introduction  of  the  metallic  lamp  which  had  given 
customers  their  normal  amount  of  light  at  some  60  per  cent,  less 
expenditure  of  electrical  energy.  The  decre»«?ed  cost  was  now 
bringing  more  customers  among  the  occupiers  of  small  houses,  who 
were  finding  that  electric  light  need  not  cost  more  than  gaa  if 
carefully  used.  The  low  cost  of  energy  would  enable  them,  he 
expected,  to  supply  light  to  the  new  Seaforth  House  Home  for  the 
Aged  Poor,  and  the  Seaforth  Barracks.  They  had  already  got  the 
new  board  schools  at  Cambridge  Road.  Even  the  small  house.-*  now 
being  built  were  wired  for  electric  light.  The  use  of  electrical 
energy  for  cooking,  lanndry,  dyeworks,  and  other  purposes  was  also 
extending.  There  was  every  probability  of  a  great  new  departure 
in  the  use  of  electricity.  One  gentleman  of  great  business  capacity 
and  knowledge  was  anxious  for  the  company  to  supply  him  with 
energy  for  all  household  purposes,  so  that  he  neetl  not  have  a 
hundredweight  of  coal  in  his  place.  The  profits  of  the  past  year 
were  the  largest  the  company  had  ever  made.  The  company  had 
nothing  to  do  with  politics,  but  instead  of  the  old  parties  in  the 
State,  there  were  now  a  lot  of  j>eople  who  openly  declared  their 
intention  to  rob  and  despoil  all  who  had  capital  invested  in  such 
industrial  concerns  as  their  own.  They  wanted  more  capital,  and 
could  with  great  advantage  ejiend  £10,000  in  laying  mains  that 
would  increase  their  revenue,  but  they  could  not  expect  to  obtain  it 
as  long  as  Socialism  was  the  dominant  spirit  that  ruled  those  who 
ruled  the  country. 

Continental.  —  Fra^tci;.  —  The    balance-sheet    of    La 

Soci^te  Hadraiie  d'Eoergie  Eleotrique.  of  Havre,  for  the  last 
financial  year  shows  a  net  profit  of  £36,718,  as  compared  with  only 
£26,604  in  the  precedinar  12  months. 
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Vera  Cruz  Electric  Light,  Power  and  Traction 

Co.,   Ltd. 

Mr.  Vincent  W.  Yorke  presided  on  Wednesday  last  week  at  the 
fifth  annual  peneral  meeting  of  the  above  company,  which  was 
held  at  4 7,  Parliament  Street,  London,  S.W. 

The  Chairman,  in  moving:  the  adoption  of  the  report  (see 
Electrical  Review,  page  515),  said  he  was  sure  they  would 
apree  with  him  that  the  results  shown  by  the  accounts 
were  fully  satisfactory.  The  gross  earnings  of  both  the 
lighting  and  tramway  sections  showed  steady  regular  increases 
with  corresponding  increases  in  the  net  revenue.  They  had  been 
somewhat  disappointed  at  the  amount  of  power  and  light  which  the 
Vera  Cruz  Terminal  Co.  bad  taken  from  them  under  their  contract 
with  them,  but  they  were  hopeful  that  in  the  near  future  they 
would  be  in  a  position  to  call  for  a  larger  supply.  He  would  like 
to  remind  them  that  the  report  of  the  engineers,  which  was  issued 
with  the  prospectus  of  the  debentures,  stated  that  the  net  earnings 
in  Mexico  might  eventually  reach  £28,000  per  annum.  It  was  a 
great  satisfaction  to  them  that  within  a  period  of  some  18  months 
after  that  report  they  had  been  able  to  show  an  income  within  a 
few  pounds  of  that  estimate,  and  they  still  had  the  future  with 
the  natural  growth  that  it  should  bring  to  the  business  to 
look  forward  to.  The  earnings  for  the  past  two  months  of  1912 
showed  an  increase  of  over  $10,000  Mex.  on  those  of  the  correspond- 
ing period  of  1911,  and  the  prospects  of  the  business  generally 
appeared  to  be  distinctly  encouraging.  The  temporary  steam  plant, 
about  which  he  told  them  last  year,  was  completed  and  available 
for  upe,  and  they  had  made  arraneements  by  which  they  hoped  to 
be  able  to  dispose  of  that  plant  at  very  little  loss  to  the  company 
as  soon  as  they  had  at  their  disposal  the  supply  of  water-power 
from  the  Tuxpango  Falls  of  the  Puebla  company.  The  contract 
which  they  were  making  with  that  company  was  not  yet  finally 
Battled,  but  the  negotiations  were  so  far  advanced  that  he  thought 
they  might  conclude  that  no  hitch  in  the  arrangements  was  likely 
to  occur,  and  that  in  about  two  years'  time  they  would  have  at 
their  disposal  a  large  amount  of  power,  and  that  without  the  ex- 
penditure of  any  capital  on  the  part  of  the  company.  They  had 
considered  it  wise  to  transfer  from  the  accumulated  profit  balance 
a  sum  of  £15,000  to  depreciation  and  general  reserve  account  before 
arriving  at  the  amount  which  they  recommended  should  be  paid  as 
dividend  to  the  shareholders.  That  transfer  wa.«,  he  thought  they 
would  agree,  a  prudent  step,  but  they  must  not  think  that  the  directors 
had  considered  it  either  necessary  or  advisable  to  deal  with  such  an 
amount  for  depreciation  alone.  The  depreciation  on  an  undertaking 
like  that,  the  property  of  which  was  kept  in  first-class  condition  and 
folly  maintained,  was  not  large,  and  that  transfer  had  been  made 
mainly  with  a  view  to  establishing  a  reserve  account  before  they 
began  to  pay  dividends.  He  was  erlad  to  be  able  to  tell  them  that 
the  last  reports  received  from  Mexico  indicated  that  polttical  con- 
ditions generally  were  more  normal.  Private  advices  that  he  had 
received  also  indicated  that  the  Provincial  Government  of  the  State 
of  Vera  Cruz  had  been  particularly  active  and  successful  in  stifling 
such  outbreaks  of  disorder  as  had  occurred  in  that  State.  They  had 
had  little  or  no  trouble  in  Vera  Cruz  itself,  and  with  the  re-estab- 
lishment of  political  peace  the  country  ought  to  experience  a 
great  revival  in  trade  in  which  they  must,  naturally,  participate. 
He  would  like  to  express  on  behalf  of  the  board  their  appreciation 
of  the  zeal  and  energy  shown  by  Mr.  Worswick,  the  general  manager, 
and  his  stafif  in  Mexico. 

Mr.  Newman,  a  shareholder,  seconded  the  motion,  and  the  report 
was  adopted. 

County  of  Durham  Electrical  Power  Distribution 

Co.  Ltd. 

The  annual  meeting  was  held  on  March  27th  at  Newcastle-on-Tyne, 
Dr.  J.  T.  Mebz,  in  moving  the  adoption  of  the  annual  report 
(see  Electrical  Review,  page  475),  said  the  company's  total 
connections  increased  during  the  year  by  4,455  h.p.,  which  was 
rather  more  than  they  had  to  report  in  the  preceding  year.  Their 
connections  were  increasing  much  more  rapidly  than  their  capital 
expenditure.  Their  profit  last  year  was  £32,031,  an  increase  over 
the  previous  year  of  £3,325.  They  had  also  adopted  the  plan  of 
writing  off  from  the  revenue  account  amounts  which  were  set  aside 
for  improvements  at  the  stations.  These  came  to  £712,  and  to  that 
extent,  therefore,  the  accounts  were  better.  The  consumption  for 
lighting  had  increased  by  103,792  units,  and  the  total  now  stood  at 
1 .149,000.  The  increase  was  not  quite  so  much  as  in  the  year  before. 
He  explained  that  a  large  proportion  of  the  lighting  in  Durham  area 
was  included  in  the  figures  of  the  power  consumers.  The  large 
works  got  their  current  at  an  overhead  price,  and  therefore  the 
lighting  figures  were  not  shown.  The  capital  of  the  company  was 
the  same.  They  spent  £12,597  during  the  year,  of  which  £6,203 
was  spent  in  mains,  £5,744  in  sub-stations,  and  £64t!  in  motors  and 
other  sundries.  As  they  did  not  increase  the  capital  of  the  com- 
pany, shareholders  would  want  to  know  where  they  got  the  money 
from.  They  got  it,  first,  from  the  depreciation,  from  the  amounts 
they  had  written  off  ;  secondly,  by  reducing  their  stocks  by  £1,130  ; 
thirdly,  by  a  better  collection  of  their  debts,  which  had  given  them 
some  £5,000.  The  improvements  in  the  profits  of  the  company  had 
enabled  them  to  declare  the  full  preference  dividend  of  5  per  cent, 
against  the  3f  last  year.  The  increase  in  the  volume  of  business 
was  promising  up  to  March  1st,  when  the  coal  strike  began.  The 
increase  was  then  13J  per  cent.,  but  this  increase  had  been  practi- 
cally swallowed  up  by  the  loii  in  business  during  the  last  month, 
for,  as  they  knew,  a  large  number  of  their  customers  were  collieries, 
anv!  a  large  part  of  their  supply  had  been  taken  off.  At  the 
same  time  they  were,  he  thought,  satisfied  with  the  connection 
with  them  because  they  still  consumed  a  considerable  amount  of 


power  in  order  to  keep  the  collieries  in  order.  An  important  item 
was  the  connection  that  had  been  made  between  some  new  manu- 
facturing companies  and  the  Dunston  station.  One  of  these,  a 
metallurgical  works,  was  likely  to  consume  a  large  quantity  of 
energy.  So  far  as  the  coal  strike  was  concerned,  their  company 
was  only  indirectly  interested  because  it  got  the  whole  of  its 
supply  from  the  Newcastle  Electric  Supply  Company,  and  that 
company's  works  were  well  stocked  with  coal. 

The  report  was  adopted.  A  dividend  of  5  per  cent,  on  the 
preference  shares  was  declared. 

Mr.  R.  P.  Sloan  and  Sir  Lindsay  Wood,  Bart.,  were  re-elected 
directors. 

Newcastle-on-Tyne  and  District  Electric  Lighting 

Co.,  Ltd. 

The  annual  meeting  of  this  company  was  held  in  Newcastle  on 
March  28th,  Mr.  A.  Scholefield  in  the  chair. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  471),  said  that  the  true  position  of  the  com- 
pany, speaking  generally,  showed  that  the  gross  profit  had  increased 
both  at  Newcastle  and  at  Lemington,  and  that  the  final  balance- 
sheet  exceeded  that  of  any  previous  year.  Some  time  ago  they 
entered  into  contracts  for  coal  for  this  year,  and  seeing  what  had 
happened  since,  and  with  prices  ruling  so  high — which  he  was  afraid 
would  last  for  some  time  to  come — he  thought  it  was  a  matter  for 
congratulation.  Another  favourable  feature  of  the  report  was  in 
regard  to  the  arrangements  made  with  the  Newcastle  Corporation 
for  a  period  of  ]0  years  to  supply  all  electrical  energy  required  for 
the  Ne  vburn  tramway  route.  This  was  not  yet  completed,  but  he 
understood  that  it  was  expected  that  the  trams  would  be  working 
in  six  months'  time.  That  would  form  a  new  and  profitable  under- 
taking for  the  company.  They  would  remember  the  very  serious 
losses  that  not  only  that  company,  but  all  electric  lighting  com- 
panies, had  suffered  from  the  use  of  the  metal-filament  lamp. 
He  was  pleased  to  say  that  they  had  now  lived  this  down  altogether, 
and  were  actually  reaping  a  benefit  from  the  cheapening  of  the 
system,  for  the  low  price  of  electricity  was  inducing  more  and 
more  people  to  use  it,  and  as  time  went  on  they  would  get  more 
and  more  benefit.  Another  thing  they  would  be  glad  to  hear  was 
that  during  the  strike,  when  many  feared  that  all  power  companies 
would  have  suffered,  that  company  had  not  suffered  at  all.  The 
demand  so  far  during  the  strike  period  had  actually  increased  both 
for  power  and  lighting,  and  that  showed  the  great  provision  the 
manufacturers  on  the  Tyne  had  made  for  the  strike.  It  was  a 
matter  of  congratulation  to  the  trading  community  that  they 
should  have  anticipated  the  trouble  in  the  coal  world.  They  laid 
in  stocks  of  coal  and  provided  other  material  for  manufacturers  to 
carry  on  their  trade.  Other  parts  of  England  he  knew  had  suffered 
losses,  but,  so  far  as  that  company  was  concerned,  he  was  glad 
there  had  actually  been  an  increase. 

Col.  W.  M.  Angus  seconded,  and  the  motion  was  carried. 

The  Chairman  moved,  and  Mr.  Brackenbury  seconded,  the 
declaration  of  a  dividend  at  the  rate  of  3  per  cent,  per  annum, 
which  was  carried. 

The  retiring  directors  and  auditors  were  re-elected. 

On  the  proposition  of  the  Chairman,  £50  was  given  to  Armstrong 
College,  Newcastle,  and  £21  to  the  Royal  Victoria  Infirmary, 
Newcastle. 


Canadian  General  Electric  Co.,  Ltd. — The  report  for 

1911.  as  printed  in  the  Financier,  states  that  the  profits  amounted 
to  $1,405,889,  the  largest  in  the  history  of  the  company,  the 
recent  additions  to  plant  and  equipment  having  permitted  of  manu- 
facturing in  greater  volume  without  materially  increasing  over- 
head expense  account.  From  this  amount  the  directors  have 
written  off  for  depreciation  $353,721.  and  have  paid  in  interest  on 
borrowed  capital  $162,422,  leaving  $889,745.  Deducting  from  this 
amount  dividends  on  preference  and  common  stock  at  the  rate  of 
7  per  cent,  per  annum,  amounting  to  $525,109,  there  remains  a  net 
balance  of  $364,636,  which  has  been  carried  to  the  credit  of  profit 
and  loss.  This  sum,  added  to  the  balance  to  the  credit  of  that 
account  at  the  end  of  the  previous  year,  makes  a  balance  of 
$675,779,  which,  together  with  the  reserve  fund  of  $1,669,531, 
makes  a  total  surplus  of  $2,345,311.  The  volume  of  business  trans- 
acted being  much  larger  than  in  previous  years,  the  current 
liabilities  have  necessarily  increased,  in  order  to  take  care  of  work 
in  progress,  but  against  these  current  liabilities  the  current  assets 
amount  to  $7,926,840.  During  the  year  the  company  acquired  the 
property  and  assets  of  the  Sunbeam  Incandescent  Lamp  Co.,  of 
Toronto,  and  contracts  have  been  let  for  additions  to  the  buildings 
and  equipment  which  will  double  the  capacity  of  this  plant.  A 
new  stores  building  at  the  Peterborough  works,  325  ft.  by  80  ft.,  is 
being  erected  at  the  present  time,  and  plans  have  been  accepted  for 
the  erection  of  a  new  plant  in  Toronto  for  the  ornamentel  iron, 
bronze  and  art  metal  department,  the  growth  of  which  has  sur- 
passed expectations.  The  directors  have  passed  a  by-law  provid- 
ing for  increasing  the  authorised  capital  stock  of  the  company  to 
.$12,000,000,  of  which  increase  shares  to  the  par  value  of  $1,900,000 
will  be  offered  to  all  holders  of  ordinary  shares  of  record  on  April 
20th,  1912.  The  growth  of  the  business  renders  this  policy  advis- 
able, and  the  only  extra  charge  to  tha  company  will  be  the  differ- 
ence between  the  rate  of  dividend  paid  to  the  shareholders  and  the 
rate  of  interest  paid  to  the  bankers. 

Southport    Tramways    Co.,     Ltd. —  The     directors' 

report  states  that  the  accounts  for  1911  show  a  surplus  of  £549. 
£500  has  been  transferred  to  reserve,  and  £49  is  to  be  carried 
forward. 
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Potteries  Electric  Traction  Co.,  Ltd. 


Mr.  G.  F.  AI.  CohNWALLi.s  Wkst  preeided  on  Friday  at  the  Elec- 
trical Federation  Offlcen,  Kinpsway,  W.C.,  over  the  meeting  of 
this  company. 

In  movin»f  the  adojjtion  ot  the  report  (see  Electrical  Revikw, 
pa^e  51o),  the  Chaiuma.n  paid  that  althoufrh  the  dividend  on  the 
ordinary  shares  was  not  a  lar^e  onn.  they  might  congratulate 
themselves  on  the  year's  working.  It  was  a  record  year  since  the 
inception  of  the  company,  as  their  traffic  receipts  amounted  to  no 
less  than  £101,000,  this  being  the  first  time  they  had  touched  six 
figures  under  this  heading.  The  amount  carried  to  the  balance- 
sheet,  which  was,  after  all,  the  most  important  figure,  was 
£35,500,  as  against  £27,800  last  year.  They  had  carried  nearly 
two  million  more  passengers  on  approximately  the  same  car- 
mileage,  and  when  the  small  increase  in  working  expenses 
was  taken  into  account,  he  thought  they  would  agree  that  the 
result  was  eminently  satisfactory.  He  had  hoped  at  the  end  of 
February  to  have  been  able  to  come  before  them  and  have  pro- 
phesied an  equal,  if  not  still  more  prosperous,  year,  and  even  row 
he  was  not  despondent,  although  like  all  other  industrial  and 
traction  companies  they  had  suffered  from  the  coal  strike.  In  fact, 
as  they  would  have  seen  in  the  papers,  the  distress  :n  the  Potteries 
district,  owing  to  this  most  dicastrous  strike,  was  very  acute.  At 
the  commencement  of  the  strike  their  receipts  showed  an  increase 
of  £790  over  1911,  but  this  increase  had  been  more  than  wiped 
away,  and  they  were  now  actually  down  by  about  £7.")0.  This  figure 
was,  however,  counterbalanced  to  the  extent  of  about  £500  by  the 
natural  decrease  in  their  working  expenses,  so  that  assuming  the 
coal  strike  was  settled  shortly,  and  the  company  continued 
carrying  its  normal  amount  of  traific  and  ran  its  normal 
mileage,  they  would  be  no  worse  off  during  the  year  under 
review.  Their  service  had  been  an  adequate  one  as  circumstances 
required,  and  they  had  not  reduced  it  owing  to  shortage  of  coal, 
which,  in  other  words,  meant  that  they  foresaw  what  was  coming. 
Now  he  was  on  the  subject,  he  would  like  to  say  a  word  of  gratitude 
for  the  loyal  manner  and  uncomplaining  way  in  which  the  staff 
had  done  their  work.  Owing  to  the  reduction  of  the  service,  the 
employment  they  had  been  able  to  give  had  necessarily  been 
reduced  from  60  hours  a  week  to  about  35  hours  per  man — a  hard- 
ship which,  he  need  hardly  say,  they  had  been  unwilling  to  inflict. 
The  appreciation  of  the  staff  for  ro  loyally  working  under  these 
conditions,  would  be  shared  by  the  shareholders.  Their 
parcels  traffic  had  been  of  a  satisfactory  nature,  and  the 
profits  showed  an  increase  of  £197.  Advertising  receipts 
remained  as  before,  and  the  decreased  return  from  their  holding  in 
the  North  Staffordshire  Tramway  Co.  was  counterbalanced  by  an 
increase  in  sundry  receipts.  The  slight  increase  in  general  expenses 
and  administration  was  highly  satisfactory  when  compared  with 
the  large  increase  in  the  net  receipts.  Some  years  ago  a  policy  was 
instituted  by  the  board  of  ensuring  that  the  permanent  way  should 
be  kept  up  to  a  high  standard  of  repair,  and  for  this  purpose  a 
renewal  fund  was  started,  and  last  year  they  expended  £10,413 
under  this  head,  as  compared  with  £4,025  in  the  previous  year. 
They  had  put  no  less  than  £12,000  to  that  fund  this  year.  He  was 
glad  to  say  that  they  had  had  no  complaint  from  the  local  authori- 
ties as  to  the  condition  of  the  permanent  way,  and  the  increased 
expenditure,  a  small  proportion  of  which  was  chargeable  to  capital 
expenditure  owing  to  the  laying  down  of  a  heavier  rail 
than  was  originally  used,  had  more  than  justified  itself. 
They  had  taken  £2,000  from  the  reserve  fund  for  the  purpose  of 
writing  off  motor  'buses,  which  had  not  proved  a  succes-s,  although 
they  were  the  best  they  could  purchase  at  the  time.  They  did  not 
consider,  with  the  experience  they  had  had,  that  they  were  suitable 
to  the  roads  of  the  district.  They  paid  back  the  £2,000  to  the 
reserve  fund  that  year  so  that  the  figure  remained  as  before.  The 
expenditure  on  capital  account  only  amounted  to  £417. 

Mr.  S.  Meae  seconded  the  motion,  and  it  was  carried  without 
discussion. 

Mu.  Croft,  who  subsequently  seconded  a  vote  of  thanks  to  the 
board  and  the  staff,  complimented  the  board  on  having  met 
a  diflBcult  situation  this  year,  and  expressed  the  appreciation  of  the 
shareholders  at  the  conduct  of  the  staff  during  the  strike. 


British  Aluminiam  Co.,  Ltd. 

The  annual  meeting  was  held  on  Thursday  last  week  at  Winchester 
House,  E  C,  Mr.  A.  W.  Tait  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  515),  said  that  the  trading  profit  for  the 
year,  together  with  interest  and  dividend  on  investments  and 
deposits,  and  the  revenue  derived  from  the  Kinlochleven  and 
Foyers  estates,  and  transfer  fees,  was  £152,902,  as  tgainst  £126,472 
last  year,  an  increase  of  £26,429.  Those  results  were  satisfactory 
considering  the  prices  which  had  ruled  during  the  period.  The 
increase  was  due  chiefly  to  the  trading  profit  for  the  year,  which 
had  risen  from  £116,380  in  1910,  to  £140,378.  The  amount  had 
been  dealt  with  as  follows  :  Provision  for  legal  expenses,  bad  and 
doubtful  debts,  depreciation  of  furniture,  and  proportion  of  profits 
payable  to  directors,  £13  407  ;  prior  lien  debenture  interest, 
£40,000  ;  debenture  stock  service  fund,  £43,224  ;  reserve  for  de- 
preciation, £35,000  ;  carried  to  reserve  account,  £17,269  ;  leaving 
to  be  carried  forward  £4,002.  The  interest  on  the  debenture 
stock  for  the  year  to  December  3 Ist,  1911,  would  be  paid  on  April  Ist, 
The  amount  of  reserve  for  depreciation  had  been  increased  from 
£25,000  to  £35,000.  There  had  been  added  to  leserve  account  the 
dum  of  £17,269,  bringing  that  item  to  a  total  of  £50,000.     The 


amount  allocated  to  reserve  last  y*»ar  had  been  inveated  in  eecnrittefl 
outside  the  company's  buBiness,  and  it  was  the  intention  of  the 
directors  similarly  to  invent  the  amount  allocated  out  of  profits  for 

1911.  Thin  fund  would  form  the  nucleus  of  a  liquid  reeerre  which, 
would  be  of  the  greatest  possible  advantage  to  the  comjmny  in  the 
future,  as  it  would  enable  ihem  to  take  advantage  of  favonrable 
opportunities  in  the  industry,  or  to  weather  periods  of  depressioD. 
The  output  and  sales  for  the  year  were  larger  than  in  any  previous 
year.  This  showed  an  encouraging  increase  in  the  demand  for  the 
metal,  and  they  had  every  reason  to  believe  that  this  increase 
would  steadily  continue.  Daring  last  year  the  prif^e  of  the  metal 
was  low,  and  in  the  latter  part  of  the  year  a  falling  tendency  waa 
shown — not  from  any  decrease  in  the  demand,  but  owing  to  the 
policy  adopted  by  foreign  producers.  This  necesj-arily  had  its 
effect  not  only  upon  sales  for  immediate  delivery,  but  also  to  a 
conniderable  extent  upon  the  prices  which  were  obtained  for  con- 
tracts spreaa  over  a  year.  He  was  pleased  to  say,  however,  that, 
since  that  time,  prices  had  materially  improved,  and  there  was  a 
reasonable  prospect  of  still  further  improvement  before  the  close 
of  the  present  year.  Although  there  was  no  fixed  relation  l>etween 
the  demand  for  aluminium  and  copper,  the  recent  steady  increase 
in  the  price  of  the  latter  was  bound  to  have  some  effect  on  the 
demand  for  and  price  of  aluminium.  The  fluctuations  to  which 
the  market  for  aluminium  was  subject  were  due  in  a  considerable 
measure  to  the  capacity  of  the  various  works  being  in  excess  of  the 
present  consumption  ;  but  if  the  demand  continued  to  increase  in 
the  satisfactory  manner  it  had  done  in  the  past  three  years,  there 
was  every  reason  to  believe  that  the  position  would  shortly  be 
greatly  improved,  and  this  would,  no  doubt,  have  its  effect 
on  the  price  which  producers  could  obtain  for  their  product. 
The  rolling  mills  of  the  company  had  been  well  supplied  with 
orders  during  the  whole  of  the  year,  and  it  had  been  necessary  to 
increase  the  plant  to  cope  with  the  business.  There  had  been  a 
large  increase  in  the  demand  for  the  motor  industry,  and  the  demand 
in  the  electrical  industry  for  transmission  lines,  underground 
cables,  and  for  switchboard  connections  was  only  just  beginning, 
and  was  likely  to  extend  rapidly.  The  works  had  been  operating 
satisfactorily  during  the  year,  and  the  whole  of  the  reduction 
works  have  been  practically  fully  employed.  Further  plant  has 
been  installed  at  Kinlochleven  to  increase  efficiency  of  working, 
being  chiefly  in  connection  with  the  carbon  works,  where  they 
manufactured  their  own  carbon  electrodes  for  the  electrolytic 
furnaces.  The  extensions  to  the  plant  at  the  alumina  works  at 
Larne  have  been  completed,  and  they  are  now  able  to  supply  all  the 
alumina  required  to  keep  the  whole  of  the  reduction  works  at  Kin- 
lochleven, Foyers  and  Stangfiord,  in  full  operation.  The  company 
had  carried  out  the  programme  for  the  provision  of  further  large 
stocks  of  bauxite  of  good  quality,  which  he  outlined  at  the  last 
annual  meeting.  The  board  considered  this  to  be  a  prudent  course, 
and  authorised  their  subsidiary  company,  the  Union  des  Bauxites, 
to  complete  the  purchase,  as  the  bauxite  which  was  offered  was  of 
exceptionally  good  quality,  and  ensured  to  this  company  a  con- 
tinuous supply  of  raw  material  for  many  years  to  come.  With  regard 
to  the  Orsieres  powerscheme,  last  year  it  was  stated  that  arrangements 
had  been  made  under  which  the  company's  rights  were  main- 
tained and  the  existing  works  properly  supervised  to  December  3l8t, 

1912.  Negotiations  were  in  progress  for  an  extension  of  the  com- 
pany' rights  in  respect  of  this  scheme,  and  meantime,  on  the  recom- 
mendation of  thecompany'sengineerinSwitzerland,  a  certain  amount 
of  necessary  development  work  would  be  proceeded  with  during  the 
current  year,  which  would  also  have  the  effect  of  reducing  the 
charge  in  connection  with  the  maintenance  of  the  work 
which  had  already  been  executed.  The  balance-sheet  clearly  set 
forth  the  position  at  the  end  of  the  year.  Property,  buildings  and 
and  engineering  works  had  been  increased  by  the  sum  of  £32,429, 
being  the  cost  of  additions  during  the  year.  The  investments  had 
increased  from  £527, 1 G7  to  £57 1 ,256,  largely  on  account  of  the  bauxite 
matter  to  which  he  had  drawn  attention.  The  reserve  fund  invest- 
ments now  appeared  as  a  separate  item  at  £32,061.  The  investments 
were  spread  over  a  good  selection  of  bonds,  and  he  was  pleased  to  be 
able  to  state  that  a  valuation  made  at  December  31st,  1911.  showed 
that  the  depreciation  amounted  to  a  negligible  quantity.  He  was 
afraid  this  might  not  have  been  the  case  if  they  had  invested  in 
trustee  securities.  The  stocks  of  metal,  raw  materials  and  stores  were 
almost  the  same  as  for  the  previous  year,  being  £90,348,  as  against 
£86,940.  There  was,  however,  a  considerable  increase  in  the  amount 
of  sundry  debtors.  These  had  risen  from  £58.8.'>4  to  £96,605.  This 
was  largely  due  to  the  increase  in  the  company's  foreign  trade,  and, 
in  accordance  with  the  contracts  which  had  been  made,  payment  for 
the  metal  was  not  due  until  30  days  after  arrival  at  the  customers' 
works.  At  this  bus.ness  was  likely  to  continue,  they  might  regard 
the  figure  shown  at  December  31st,  1911,  as  a  normal  amount, 
taking  into  consideration  the  volume  of  trade  which  the  company 
was  doing.  Of  the  debenture  stock  an  amount  of  £8,602  had  been 
redeemed,  and  the  service  fund  of  £7,552  fell  to  be  applied  in 
respect  of  the  year.  The  purchases  in  respect  of  this  had  already 
been  made,  and  on  or  before  April  30th  a  further  £8.87S  of  deben- 
ture stock  would  be  cancelled,  bringing  the  total  up  to  £17,480. 
The  depreciation  reserve  account  now  stood  at  the  figure  of 
£60,000.  The  balance  to  the  credit  of  profit  and  loss  account, 
amounting  to  £4,002,  had  been  carried  forward,  and,  while 
the  directors  regretted  they  were  not  yet  able  to  make  payment  of 
the  preference  dividend,  they  hoped  the  day  was  not  far  off  when 
this  could  be  done  ;  but  in  view  of  the  low  prices  which  had  been 
ruling  for  some  time,  it  was  felt  to  be  the  only  prudent  coarse  to 
strengthen  still  further  the  position  of  the  company.  With  regard 
to  the  coal  strike,  in  view  of  the  unrest  exhibited  for  some  time 
previous  to  the  strike,  they  took  the  precaution  to  lay  in  stocks  of 
coal  at  the  various  factories,  and  although  this  bad  only  been  done 
at  considerable  expeose,  it  had  enabled  the  whole  of  ^e  "works  to 
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be  k«ipt  in  fnll  operation  until  now,  and  it  wrb  hoped  that  they 
mipht  be  able  to  do  so  until  the  strike  was  over. 

Catt.  S.  II.  Pollen  seconded  the  motion. 

Replying  to  a  Shareholder,  the  Chairman  ?aid  he  was  fully 
in  sympathy  with  what  had  been  said  as  to  the  non-payment  of 
the  preference  dividend,  but  it  was  clearly  pointed  out  at  the  time 
the  reconstruction  scheme  was  put  forward  that  it  would  seriously 
hamper  the  company  if  the  cumulative  rights  of  preference  share- 
holders had  been  maintained.  The  board  were  very  anxious  to  pay 
a  dividend  on  the  preference  shares  at  the  earliest  possible  momtnt, 
but  in  placing:  larpe  sums  to  reserve,  they  were  protecting:  the 
future  interests  of  both  classes  of  shareholders. 

The  report  was  adopted. 


Puebla  Tramway  Light  and  Power  Co. 

Concurrently  with  the  ordinary  g:eneral  meeting  in  Toronto  a 
meeting  of  the  above  company  was  held  at  Winchester  House,  E.G., 
on  March  28th.  under  the  chaiimanship  of  Sir  Clarendon  G.  Hyde 
(^president! 

The  Chairman,  having-  explained  that  the  company  was  a 
Canadian  limited  liability  company  constituted  under  the  laws  of 
the  Dominion  of  Canada,  carrying  on  its  business  in  Mexico,  but 
having  by  far  the  greatest  part  of  its  securities  held  in  Europe,  said 
his  colleagues  saw  no  reason  why  they  should  not  annually  meet 
the  shareholders  at  an  informal  meeting,  and  give  them  that 
information  by  word  of  mouth  to  which  tViey  were  entitled. 
Although  in  the  name  of  the  company  the  word  "  Tramway " 
figured  prominently,  they  were  all  aware  that  the  tramways  were 
not  at  present  the  most  important  asset  of  the  company.  The 
company's  main  business  was  the  generation  and  sale  of  electricity 
for  lighting  and  power  in  the  city  of  Puebla  and  the  surrounding 
districts.  Puebla  claimed  to  be  the  second  city  of  importance  in 
Mexico  :  it  had  a  population  of  over  lOO.OCO,  and  carried  on  many 
large  manufacturing  businesses,  especially  in  connection  with  the 
cotton  industry.  The  company  had  the  contract  for  the  city  public 
lighting,  and  its  successful  method  of  illumination  was  constantly 
causing  additional  municipal  demands  for  the  extension  of  its  ser- 
vices to  other  parts  of  the  city.  The  company,  since  it  started 
business  in  about  1906,  had  been  supplying  a  yearly  increasing 
quantity  of  electrical  energy  for  light  and  power.  The  company's 
supplies  of  electrical  energy  up  to  the  present  had  come  from  the 
Portezuelo  Water  Falls,  some  14  miles  distant  from  the  city,  and 
capable  of  generating  6.500  h.p.  Recently,  by  the  purchase  of  a  local 
competing  company  called  the  San  Agustin  Co.,  another  water- 
fall on  the  Rio  Los  Molinos,  some  18  miles  away,  and  capable 
of  generating  1,000  H.P.,  had  been  added,  making  a  total  of 
7,500  H.P.  at  the  switchboard  over  the  24  hours,  whilst  with  the 
reservoir  at  Portezuelo  that  company  had  a  peak  load  capacity  of 
over  11,000  h.p.  Practically  the  whole  of  this  h.p.  had  been  sold, 
and  the  maximum  development  of  the  company  had  been  almost 
attained,  except  by  the.  addition  of  further  h.p.  from  new  sources. 
Under  the  company's  concession  with  the  city  of  Puebla  it  had,  by 
August,  1913,  to  provide  a  minimum  continuous  supply  of 
16,500  H.p.  available  for  sale  within  the  city  limits.  It  was,  of 
course,  out  of  the  question  in  such  a  district  as  Puebla  to  consider 
the  production  of  electricity  by  steam  or  oil  when  cheap  water- 
power  could  be  obtained.  The  company  some  years  ago,  before  the 
present  board  assumed  control,  purchased  concessions  granted  by  the 
Federal  Government  for  the  utilisation  of  the  waters  of  the  Rio 
Blanco  at  Tuxpango,  in  the  district  of  Orizaba,  and  of  the  Rio 
Atoyac,  in  the  district  of  Cordoba.  They  were  advised  that  the 
falls  when  fully  developed  would  give  a  continuous  power  of 
45,000  H.p.  at  the  turbines,  and  would  have  a  peak  load  capacity 
of  some  70,000  h.p.  Of  course,  at  the  present  time  they  did  not 
require  anything  like  this  quantity  of  power,  but  at  the  same  time 
with  the  rapid  growth  of  industries  in  Mexico,  and  especially  in 
the  Puebla  district,  it  was  not  unreasonable  to  expect  that  in  a  few 
years'  time  the  whole  of  this  power  could  be  commercially  em- 
ployed. For  the  present  it  was  suflBcient  for  them  to  add  some 
17,000  H.p.  to  the  supply  they  had,  basing  the  scheme  of  con- 
struction upon  lines  whicn  would  enable  the  subsequent  harnessing 
of  further  h.p.  by  means  of  the  addition  of  more  units  to  a  com- 
prehensive and  progressive  scheme.  The  cost  of  the  construction 
work  with  its  transmission  lines  complete  entailed  an  expenditure  of 
approximately  £300,000.  They  had  also  to  provide  about 
£150,000  for  the  purchase  of  the  rival  business  of  the  San  Agustin 
Co.,  whose  installation  had  been  handed  over  to  them  two  years 
ago  on  their  giving  an  undertaking  to  pay  by  June,  1913.  They  had 
also  to  provide  for  the  repayment  of  certain  moneys  borrowed  by 
the  company  to  enable  it  to  complete  its  underground  extension 
work,  and  had  therefore  to  finance  a  sum  of  over  £500,000.  To 
provide  funds  for  these  payments  it  was  necessary  for  them  to 
make  immediate  financial  arrangements.  Of  the  first  mortgage 
5  per  cent,  bonds  there  remained  to  be  issued  about  1 J  million 
dollars,  say  about  £350,000  nominal,  but  the  considerable  discount 
at  which  these  unquoted  bonds  were  being  dealt  with  entirely  pre- 
cluded them,  as  prudent  financiers,  from  considering  the  sale  of 
the  remaining  portion  of  the  issue  at  anything  like  the  price  then 
current.  There  remained,  therefore,  only  the  expedient  of  issuing 
prior  lien  bonds,  and  in  the  report  of  1910  they  notified  the  share- 
holders of  their  intention  to  proceed  by  this  method.  Accordingly, 
under  the  powers  contained  in  the  trust  deed  of  the  first  mortgage 
bonds,  they  procured  the  consent,  in  writing,  of  the  holders  of 
two-thirds  of  the  bonds  outstanding,  to  the  creation  of  6  million 
dollars  50-year  prior  lien  5  per  cent,  gold  bonds,  ranking  in  all 
respects  prior  to  the  first  mortgage  bonds.  Of  these  bonds  they 
Bold  $3,000,000  gold  firm  in  December  last,  and,  as  a  result,  they 
}iad   paid  the  price   for    the    San   Agustin   Co.,   which  purchase 


money  was  carrying  a  rate  of  interest  which  increased  from  year 
to  year,  and  only  now  became  economical  to  redeem,  and  they  had 
funds   in  hand  suflQcient  to  enable  them  to  complete  the  develop- 
ment of  the  Tuxpango  Falls  as  far  as  they  at  present  contemplated 
that  work.      The  managing  director  and  engineer,  Mr.  Worswick, 
was  now  engaged  on  the  work  of  construction  at   Tuxpango.     The 
tunnel  was  being  driven  from  both  ends  ;    the  necessary  machinery 
was  under  order  ;    the  towers  to  carry  the  transmission  lines  were 
on  the  ground  and  were  being  erected,  and  so  far  as  they  could  at 
present  say,  the  work  ought  to  be  completed   in   about  two  years' 
time.     Meanwhile,  it  was  necessary  for  them  to  make  sure  that  they 
could     comply     with     their     concession     by     bringing    the    re- 
quisite   horse-power    to    make    up    16,500    h.p.    within   the  city 
limits     by     August    next    year.      For    this    purpose,    to    ensure 
them  having  the  necessary  power  available  in  any  event,  they  had 
entered  into  a  temporary  arrangement  with  an  industrial  company 
owning  falls  at  Orizaba,  and  having  power  in  excess  of  its  needs. 
Of  the  17,000  H.r.  which  they  were  developing  at  Tuxpango,  a  con- 
siderable quantity  would  not  at  first  be  required  at  Puebla.     They 
were  therefore  arranging  to  carry  transmission  lines  not  only  from 
Tuxpango  to  Puebla  (a  distance  of  78  miles),  but  in  the  opposite 
airection  from  Tuxpango  to  the  Port  of  Vera  Cruz  (a  distance  of 
some  68  miles).     At  Vera  Cruz  there  was  an  English  company,  the 
Vera  Cruz   Electric  Light,  Power  and  Traction,  Ltd.,  with  which 
they  were  intimately  connected,  and  of  which  Mr.  Worswick  was 
also  managing  drector.     This  company  was  carrying  on  at  present 
a  successful  business,  generating  electricity  by  means  of  a  Diesel 
oil  engine  plant  with  a  temporary  and  auxiliary  steam  plant.     The 
demands  on   the  company   were   rapidly   exceeding   its  available 
supply  of  energy,  and  it  must  in  the  near  future  add  to  its  reserve. 
They  were   arranging  a   contract  with  the  Vera  Cruz  Co.,  which 
would  be  at  once  economical  and  profitable  to  that  company,  and 
remunerative  to  themselves,  by  which  they  would  be  able  to  supply 
energy  in  bulk  to  the  Vera  Cruz  Co.     The  tramways  owned  by  the 
company,  which  were  some  44  miles  in  length,  were  at  present  being 
worked  by  mule  traction,  and  there  was  no  obligation  on  the  part 
of  the  company  to  electrify  them,  and  the  city  tramways  were  on  a 
different  footing.     They  carried  last  year  some  1,670,000  passengers. 
It  was,  therefore,  probable  that  in  the  near  future,  as  a  result  of 
negotiations  with  the  municipality  which  had  been  pending  for  some 
time,  terms  might  be  arranged  for  converting  an  efficient,  but  somewhat 
out-of-date,  system  into  the  more  modern  outfit  of  electric  traction. 
They  had  this  year  made  a  net  profit  in  Mexico  of  £67,039,  as 
against  £61,607  for  1910,  and  £48,607    for   1909,  and  £27,354  for 
1908.    The  net  receipts  for  January  and  February  this  year  showed 
gratifying   increases  on  the  same  months  of  the  preceding  year. 
The  only  thing,  in  the  opinion  of  the  directors,  which  was  required 
to  ensure  the  continued  success  of  the  company  was  the  return  to 
normal  political  conditions  in  Mexico.       Having  referred  to  the 
exaggerated  reports  of  the  troubles  in  Mexico,  which  came  from 
New  York,  the  chairman  said  there  seemed  to  the  directors,  who 
were  in  constant  touch  with  Mexican  affairs,  good  reason  to  believe 
that  as  soon  as  these  political  differences  had  settled  themselves, 
and  the  nation  turned  once  again  to  quiet  development  of  its  untold 
resources,  there  should  follow  a  great  revival  in  trade,  coupled  with 
a  spread  and  growth  of  industries,  which,  especially  in  the  district 
of  Puebla,  could  only  result  in  a  greatly  increased  demand  for  light 
and  power,  with   a  consequent  increase   in  the  prosperity  of  this 
company.    They  carried  forward  a  balance  of  £6,000.    The  directors 
did  not  hold  out  any  prospect  of  a  dividend  until  such  time  as  the 
Tuxpango  horse-power  was  connected  and  commercially  dealt  with  ; 
but  there  was  no  doubt  that  the  yearly  improvement  in  the  com- 
pany's position  and  earnings  must  mean,  in  the  course  of  a  few 
years,  the  creation  of  a  great  business  and  goodwill,  which   could 
only  result   in  producing  a  good  return  to  the  shareholders  of  the 
company. 

A  formal  motion  by  the  chairman  to   receive  the  accounts  was 
seconded  by  Sir  G.  S.  Robertson  and  carried. 


Stock  Exchange  Notices. — Applications  have  been 
made  to  the  Committee  (1)  to  appoint  a  special  settling  day  in  and 
to  grant  a  quotation  to — 

Constantinople  Telephone  Co.— 60,000  shares  of  £T6.60  each. 

(2)  To  appoint  a  special  settling  day  in —  ' 

Bell's  United  Asbestos  Co.,  Ltd.— 60,000  6  per  cent,  cumulative  preference 
shares  of  £1  each,  fully  and  partly  (7s.)  paid  (Nos.  140,001  to  200,000). 

Canadian  Western  Natural  Gas  Light,  Heat  and  Power  Co.,  Ltd. — Fully- 
paid  scnp  for  £811,643  5  per  cent,  first  mortgage  debenture  stock. 

And  (3)  .to    allow  the  following  to  be  quoted  in  the  OflBoial 

List  : — 

Mexican  Northern  Power  Co.,  Ltd.— $4,500,000  five  per  cent,  first  mortgage 
30' year  gold  bonds,  in  lieu  of  the  scrip. 

Waste  Heat  and  Gas  Electrical  Generating  Stations,  Ltd. — Further  issue  of 
160,000  shares  of  £1  each,  fully  paid. 

Oriental  Telephone  and    Electric    Co.,  Ltd.— The 

directors  announce  a  dividend  at  the  rate  of  6  per  cent,  per  annum 
on  the  preference  shares  for  the  half-year  to  December  31st,  less 
income-tax,  and  a  final  dividend  of  5  per  cent,  on  the  ordinary 
shares  issued,  free  of  income-tax,  making  8  per  cent,  for  the  year. 

Anfrlo-4rg:entine  Tramways  Co,,  Ltd. — A  final  divi- 
dend of  3J  per  cent,  on  the  £2,500,000  ordinary  share  capital  for 
the  half-year  ended  December,  1911.  less  income-tax,  is  recom- 
mended, making  7i  per  cent,  for  the  year,  after  placing  £120,000 
to  the  depreciation  renewal  funds,  kc.     £10,946  is  carried  forward. 

Sonth  Metropolitan  Electric  Lijrlit  and  Power  Co., 

Ltd. — Warrants  for  interest  on  the  4^  per  cent,  first  mortgaige 
debenture  stock,  for  the  half-year,  were  poste  1  last  week. 
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Tiip  Dir.sel  En)!:ine  Co.,  Ltd. 

The  (lirectorn   iBBued  to  the  shareholders  a  circular  letter  dated 
March  27th,  in  the  followinsr  termn  :  — 

"  It  will  have  come  to  yotfr  knowledge  that  your  directors  have 
recently  been  enpartd  in  nepotiations  tor  nmnljjamatinp  the  husi- 
nepfl  of  your  company  with  that  of  the  T'sines  Tarels  Fr^res  (Societo 
Anonyme)  of  Ghent,  the  world-renowned  Belpian  manufacturers  of 
Diesel  enj^ines.  These  negotiations  have  resulted  in  an  arranpre- 
ment  which  your  directors  refjard  as  eminently  satisfactory,  and 
which  they  have  no  hesitation  in  recommendintr  unreservedly  for 
the  acceptance  of  the  shareholders.  The  expanding  demand  for 
internal  combustion  engines  is  well  known,  and  a  moment  has  been 
reached  at  which  the  demand  for  such  enfjines  (and,  indeed,  for  all 
ensrinea  requirinpr  no  coaO  may  be  expected  to  expand  at  an  accele- 
rated rate.  It  is  imperatively  necensary  that  yon  should  be  in  a 
position  to  meet  and  profit  by  this  demand,  which  will  otherwise 
go  to  buildintf  up  the  business  of  other  manufacturers,  while  your 
own  splendid  opportunity  will  have  been  lost.  To  put  the  matter 
in  a  nutshell,  your  present  undertaking  is  not  big  enough  for  the 
work  that  promises,  and  either  it  must  be  made  big  enough  to 
secure  work  with  the  resulting  profit,  or  else  you  must  run  the  risk 
of  seeing  the  business  pass  into  other  hands.  The  scheme  which  has 
been  arranged  by  your  directors  to  cope  with  thin  situation  is, 
shortly,  as  follows  :  — 

(a)  A  company  with  a  capital  of  i,'750,000,  divided  into  shares  each  of  £1,  will 
itnmediatelj  be  registered  under  the  name  "Consolidated  Diesel  Engine 
Manufacturers,  Ltd."  to  control  and  extend  the  manufacture  and  sale  of 
Diesel  engines. 

(h)  427,076  shares  of  the  new  company  will  be  offered  for  public  subscription 
at  par.    These  shares  have  been  underwritten., 

(c)  The  new  company  will  acquire  half  the  share  capital  of  the  Belgian  com- 
pany (Usines  Carets  Fr^res  8. A.),  and  one  additional  share  therein,  thus  vesting 
the  management  and  control  of  that  company  in  the  new  company.  The  new 
company  will,  in  return,  pay  to  the  shareholders  of  the  Belgian  company  a  sum 
of  £150,000  in  cash,  and  i'100,000  in  fully  paid  shares  of  the  new  company.  The 
arrangement  with  the  Belgian  shareholders  includes  the  supervibion  of  the 
new  company's  works,  and  the  training  of  ita  staff  under  experts  from  the 
Belgian  factory. 

The  Belgian  company  owns  an  old-established  business  which  has  made  very 
large  profits,  and  it  is  the  sound  position  of  that  company  which  enables  the 
new  company  to  secure  on  reasonable  terms  the  large  cash  subscription  which 
it  requires. 

(d)  The  new  company  will  issue  to  each  shareholder  of  the  present  Diesel 
Engine  Co.,  Litd.,  who  assents  to  the  scheme,  one  fully-paid  £1  share  of  the 
new  company  in  exchange  for  every  two  preference  shares  (each  of  10s.)  of  the 
present  company,  and  one  fully-paid  £1  share  of  the  new  company  in  exchange 
for  every  six  ordinary  shares  (each  ot  5s.)  of  the  present  company,  and  will  pay 
in  cash  lOs.  for  each  odd  preference  share  and  38.  4d.  for  each  odd  ordinary 
share  over  and  above  exact  multiples  2  and  6  respectively.  Thus,  if  you  ascent 
to  the  scheme,  you  will  receive  fully-paid  shares  of  £1  each  in  the 
new  company,  and  cash  in  exchange  for  your  present  holding  of 
shares  in  the  existing  Diesel  Engine  Co.,  Ltd.  By  means  of  these  exchanges 
the  new  company  will  in  effect  become  the  owner,  or  substantially  the  owner, 
of  the  business  of  the  existing  Diesel  Engine  Co.,  Ltd. 

(e)  The  balance  of  the  cash  subscriptions  of  the  new  ormpany  amounting 
(after  paying  all  necessary  preliminary  expenses)  to  rough'y  £240,000,  will  be 
used  in  establishing  a  large  new  factory  in  a  very  convenient  situation 
at  Ipswich,  and  in  generally  extending  the  business  of  the  amalgamated 
conoem, 

{/)  Shareholders  of  the  existing  Diesel  Engine  Co.  supporting  this  scheme 
will,  if  they  desire  to  subscribe  for  additional  shares  of  the  new  company,  be 
given  the  preference  in  the  allotment  of  shares  therein, 

"In  the  opinion  of  your  directors,  the  scheme  contains  the 
promise  of  a  highly  successful  undertaking.  ...  A  prospectus 
of  the  new  company  ofiFering  the  above-mentioned  427,076 
shares  for  subscription  will  be  sent  to  you  in  the  course  of 
a  few  days.  Your  directors  had  intended  summoning  a  meeting  of 
the  shareholders  to  explain  the  position,  but  events  have  moved  too 
rapidly  and  time  is  now  too  valuable  to  permit  of  the  delay  that 
would  be  occasioned  by  so  doing." 

As  announced  on  another  page  the  prospectus  of  the  Consolidated 
Co.  has  now  been  circulated. 


Newcastle-on-Tyne  Electric  Supply  Co,,  Ltd. 

The  annual  meeting  was  held  in   Newcastle   on  March  27th,  Dr. 
J.  Theo.  Merz,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  471)  said  the  connections  to  the 
system  showed  an  increase  of  11,851  h.p.,  as  compared  with  an 
increase  of  10,r)57  h.p.  in  the  previous  year.  The  total  expended 
on  capital  account  was  £2,119,114.  The  cost  per  h.p.  for  the  year 
had  been  reduced.  It  was  only  £6  10s.  per  h.p.  connected  :  in  the 
previous  year  the  connections  cost  £10  10s.  per  h.p.  The  net  profit 
showed  an  increase  of  £7,059.  The  increase  was  really  consider- 
ably more,  because  last  year  they  benefited  by  interest  received  on 
moneys  which  they  had  got.  and  which  they  had  not  spent  during 
the  year.  They  made  in  that  way  £9,103,  whereas  in  the  previous 
year  they  got  only  £2,876.  In  addition  to  that,  they  had  charged 
to  revenue  account  an  item  which  in  former  years  was  calculated 
in  the  amount  provided  for  depreciation  and  reserve.  These  two 
items  brought  the  increase  of  profit  to  something  like  £12,000, 
compared  with  £5.626  the  year  before.  Thus  the  accounts,  when 
dissected,  showed  better  than  on  the  face  of  the  report.  As  he 
mentioned  a  year  ago,  the  expenditure  upon  horse  power  connected 
was  going  down,  and,  in  consequence,  the  profit  on  the  horse  power 
connected  was  going  up.  Rome  time  ago,  he  told  them  that  they 
expected  to  make  about  £1  profit  per  horse  power  connected,  but 
that  sum  went  down  considerably  owing  to  various  causes.  Last 
year  the  profit  per  horse  power  connected  was  21s.  fid.,  whereas  the 
year  before  it  was  only  14.^.  6d.,  and  in  the  year  before  that  Itis..  sa 
that  they  saw  that,  while  the  capital  expenditure  on  horse  power 
decreased,  profit  increased.  The  lighting  business  was  a  scarcely 
less  important  portion  of  the  company's  trade,  and  that  had  con- 
siderably increased  last  year.  They  had  sold  3,732,268  units,  as 
against  3,469,596  units  the  year  before,  an  increase  of  262,673  units. 


The  company  had  paved  in  coal  •>  '^  per  cent.  ;  in  the  previoui!  year 
the  saving  was  3<;   per  cent.,  bo  that  in    the  two  yeara  th«>y  had 
reducsed  the  consumption  of  coal  per  unit  produced    by  something 
over  10  per  cent.     In  the  year  they  had  had   to  spend   £2.49.'>  more 
in  rates,   the   rate«   on   tne   Dunston    station  havini^  come  in  for 
the  first  time,  and  there  was  an   increase  in  the   t^U^  in  Tyne- 
month  Union  in  which  area  the  Carville  power  utation  waa  Ritoated. 
Referring   to   the    .N'ewcastle-on-Tyne    <'orporation    Parliamentary 
Bill,  he  said  that  the  shareholders  would  see  that  i:«.0'l  had  been  pot 
to  the  reserve.     The  forporation  for  some  time  supplied  their  own 
current  for  the  tramways  in  Walker  district,  but  an  ag^reement  waa 
made  between  the  company  and  the  Corporation,  under  which  the 
latter  paid  the  company  a  certain  sum.    The  atrreement  ran  ont  last 
year  :  then  the  Corporation  took  up  the  position  that  the  company's 
power  ceased,  while  the  company  took   up  the  attitude  that  they 
had  the  right  to  supply,  and  that  there  must  either  be  a  new  ajrree- 
ment,  or  the  company  must  be  indemnified.     The  f^'orporation  were 
anxious  to  supply  their  own  tram  service,  and  the  point  waa  in- 
cluded in  their  C'orporation  Bill,  with  the  result  that  an  agreement 
was  come  to  that  the  (Jorporation  should  pay  the  company  £12,2.^0, 
which  included  a  sum  for  the  unexpired  period  during  which  the 
company  had  the  right  to  supply  the  power  for  the  trams.     The 
chairman  also  referred  to  the  fact  that  at  Dunston  two  cu«tomer» 
had  put  down  works,  one  on  the  company's  ground  and  the  other 
on  ground  contiguous.     One  was  a  steam  foundry  and  the  other  a 
metallurgical  process  that  was  expected  to  develop.     These  firms 
were   really  the  customers  of  the  Durham  Electric  Supply  Co.,  but 
the  Newcastle  company  benefited,  as  they   had   an  agreement  to 
supply  the  Durham  company  with  all  the  current  they  required. 
The  company  were  able  to  pay  i  per   cent,   more   dividend   than 
they    did     last    year,    which    represented    £.3,500.      The    profit* 
had    increased    by   more    than    that    amount,   but   the    directors 
thought      it      sate      and      right      to      increase      the      dividend 
by    only    a    slight    amount,     in    the     hope     that    they     mi^ht 
increase   it    to   similar  extent   another  year.      In   regard   to   the 
coal  strike  effects  upon  the  company,  so  far  as  they,  as  shareholders, 
were  concerned,  it  was  impossible  so  far  to  give  them  any  exact 
figures  or  data,  but  the  output  in  the  previous  week  was  as  large  as  it 
was  in  the  corresponding  week  of  1911,  despite  the  stoppage  at  the 
pits,  which  were  large  consumers.     Business  had  increased  in  other 
ways,  and  up  to  the  present  they  had  supplied  their  customers  as 
usual,  and  the  company  intended  doing  so.      He   might   mention 
that  the  amount  of  coal  in  stock  was  three-fifths  of  what  the  com- 
pany had  when  the  strike  began.  He  would  like  to  say  that  the  favour- 
able position  the  company  was  in,  so  far  as  supply  was  concerned, 
was  very  largely  due  to  the  foresight,  diligence,  and  a  great  anxiety 
to  do  what  was  best,  which  had  been  shown  by  their  manager,  Mr. 
Sloan,  and  by  the  whole  of  his  very  able  staff,  including  the  ad- 
visory engineers.      He  took  that  opportunity,  on  behalf  of  himself 
and  his  colleagues,  of  thanking  the  staff  for  what  they  had  done. 

Mr.  Hobart  Armstrong  seconded  the  report,  and  it  was 
adopted. 

The  dividend  resolution  was  also  carried. 

Mr.  F.  W.  Dendy  was  eligible  for  re-election  as  a  director,  but 
he  intimated,  through  the  chairman,  his  intention  of  resigning  his 
seat  on  the  board,  owing  to  pressure  of  business.  The  two  other 
retiring  directors  were  reappointed. 


Windsor   Electrical   Installation  Co..    Ltd.  —  The 

annual  meeting  was  held  on  March  20th,  Sir  W.  Shipley  presiding. 
The  chairman  said  that  the  accounts  showed  a  gratifying  improve- 
ment over  those  of  the  past  year  or  two,  and  the  dividend  was 
increased  by  a  half  per  cent.  He  hoped  that  at  future  meetings 
they  would  be  able  to  recommend  further  increases — subject  to  no 
further  upheaval  caused  by  labour  troubles.  While  the  revenae 
had  increased  by  £150,  the  costs  had  been  reduced  by  £690,  due  to 
the  lower  costs  of  the  bulk  supply  and  the  great  saving  effected  in 
their  fuel  bill  by  the  Diesel  oil  engine.  This  engine  had  given 
such  satisfaction  that  they  had  decided  to  order  a  second,  which 
would  be  running  in  April.  The  Slough  and  Datchet  Electric 
Supply  Co.  had  installed  similar  plant  at  their  works,  which  would 
result  in  lower  cost  of  the  bulk  supply.  The  allocation  to  depre- 
ciation, renewals  and  reserve  was  £250  more  than  last  year,  and 
this  year  they  would  further  increase  the  fund  by  transferring  to 
it  the  balance  of  the  dividend  equalisation  fund.  An  amendment 
that  the  dividend  be  5  per  cent,  instead  of  4i  per  cent,  was 
discussed  at  length,  but  was  ultimately  withdrawn  aud  the  report 
was  adcoted. 


STOCKS    AND    SHARES. 


Saturday  Afternoon. 

The  incidence  of  the  Easter  holidays  has  made  very  little  difference 
to  Stock  Exchange  business.  Once  more  the  feature  of  the  markets 
is  the  manner  in  which  specialities  have  been  singled  out  for 
particular  attention,  and,  put  colloquially,  run  to  death.  Such 
things  as  Bus  stock,  Marconi  shares.  Underground  Electric  issues, 
and  City  Lights  have  been  centres  of  eager  and  excited  dealings  ; 
while,  on  the  other  hand,  the  broad  volume  of  ordinary  bread-and- 
butter  trade  is  not  on  a  very  large  scale. 

It  may  be  pointed  out  here  that  the  quotations  on  the  following' 
pages  are  those  of  Friday  night.  March  29th.  the  Easter  recess 
necessitating  an  alteration  from  the  day  upon  which  the  prices  are 
generally  collected. 
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Prospects  of  peace  in  the  coal  world  continue  to  have  a  very 
steady  inp  effect  upon  Home  Railway  prices  as  a  whole,  but  the 
grand  features  of  the  week  have  been  the  goaring  of  such 
securities  as  are  connected  with  the  underground  transport 
of  Londoners.  The  Central  London  trio  has,  however,  ceased 
rising  for  the  time  being,  though  the  big  previous  improve- 
ments are  all  maintained.  City  and  South  London  gained  J,  but 
the  principal  excitement  is  over  Metropolitans  and  Districts,  both 
of  these  shooting  up  at  a  rapid  rate.  The  rise  in  Metropolitans  was 
:>  points  in  the  same  number  of  days.  Districts  did  still  better, 
putting  on  ii  to  their  quotation.  Underground  Electric  issues 
are  very  strong  also,  the  shares  rising  to  4-jV  this,  Saturday, 
morning.  The  l^nderground  bonds  remained  at  89,  and  at  that 
figure  attracted  a  lot  of  buying.  London  General  Omnibus  stock 
has  had  a  further  sensational  rise,  and  already  this  year  has  added 
something  like  90  points  to  its  quotation  within  three  months. 
Fired  by  the  rises  in  the  Underground  group,  buyers  pressed  in  for 
Great  Northern  and  City  Preferred  Ordinary  shares  ;  and,  finding 
their  efforts  to  get  hold  of  stock  were  unavailing,  they  ran  the 
price  up  to  2i,  at  which  it  shows  a  nominal  gain  of  15s.  There 
were,  however,  practically  no  shares  about.  So  far  as  we  can  see, 
the  Great  Northern  and  City  Tube  lies  outside  the  scope  of  the 
Speyer  group,  its  principal  hope  of  salvation  lying  in  the 
prospect  of  its  being  taken  over  by  the  Great  Northern  line. 
However,  the  mere  fact  of  its  being  underground,  proved  enough 
to  send  buyers  flying  into  the  market,  with  the  result  already 
detailed.  East  Londons  have  been  rising  also.  The  Ordinary 
jumped  up  2  points,  rising  to  9^,  while  the  three  debenture  issues 
have  gone  up  several  points  as  well. 

Metropolitan  Eleotric  Tramways  Ordinary  have  benefited  to  the 
extent  of  ^  by  the  issue  of  a  report  the  other  day  showing  the 
company  to  be  making«excellent  progress.  British  Electric  Traction 
issues  are  still  very  dull,  and  the  London  United  Tramways 
description^i  have  not  moved. 

The  Electric  Supply  market  is  very  steady  on  the  whole,  though 
there  has  been  some  natural  profit-taking  in  the  cases  of  City 
"Lights"  and  County  ordinary.  Considerable  discussion  is  going 
on  still  as  to  the  prospects  of  the  Corporation  taking  over  the  City 
Company,  either  now  or  in  1914.  On  balance  the  price  shows  no 
quotable  change,  but  the  Preferences  are  slightly  easier.  County 
of  Londons  fell  |,  in  consequence  principally  of  the  steady  flow  of 
new  shares  that  was  returned  to  the  market  by  proprietors  who 
preferred  to  sell  their  right  to  subscribe  to  the  new  issue.  Upon 
this,  the  new  dwindled  to  5s.  premium.  It  is  said  in  the  market 
that,  as  usual,  some  of  the  shareholders  failed  to  exercise  the 
privilege  extended  to  them,  so  probably  there  will  be  a  few  left 
over  for  disposal  at  the  discretion  of  the  directors.  Charing  Cross 
have  risen  \,  perhaps  by  reason  of  the  hint  given  here  latt  week  ; 
while  St.  James's  are  i  up,  and  London  Electric  have  put  on  \. 
On  the  other  hand,  Westminsters  shed  ,^s.  of  their  recent  rise. 
Metropolitans  went  back  i.  and  there  are  a  few  other  minor 
declines  which  are  not  worth  mentioning. 

The  feature  in  the  Telegraph  market  once  more  is  the  extra- 
ordinary rise  in  Marconi  shares,  which  has  taken  the  price  to  more 
than  double  what  it  stood  at  in  January.  The  buying  is  extremely 
persistent,  nor  is  there  much  in  the  nature  of  a  setback  allowed  to 
take  place.  The  shares  have  come  to  be  a  very  popular  gamble,  and 
possibly  they  are  getting  rather  a  dangerous  one.  In  the  train  of 
the  rise  in  the  parent  company,  Canadian  Marconis,  after  dropping 
back  to  33s.,  went  ahead  to  38s.  The  special  settlement  is  now 
taking  place  in  the  shares  of  the  Spanish  and  General  Wireless 
Trust  Company,  introduced  not  long  ago  to  the  market  at  the  price 
of  about  33s.  9d.  The  making-up  price  on  Friday  for  the  special 
settlement  was  2j,  after  which  it  steadily  mounted  to  2^^,  and  is 
talked  by  its  supporters  substantially  higher.  Marconi  new  and 
Preference  have,  of  course,  followed  the  rise  in  the  old  shares. 
Another  feature  is  the  recovery  in  West  India  and  Panama  Tele- 
graphs. Touching  4  J  on  Tuesday,  there  was  a  sharp  recovery  to  4i. 
In  the  Eastern  group  there  is  not  much  going  on,  and  prices  are  on 
the  dull  side. 

National  Telephone  Deferred,  upon  fresh  optimism  with  regard  to 
the  price  at  which  the  Government  is  going  to  pay  out  the  com- 
pany, rose  4^  points,  the  buying  coming  from  various  parts  of  the 
country.     Other  Telephone  issues  are  merely  quiet. 

The  Latin-Canadian  group  is  steady  to  good.  Rio  Trams  rose  i, 
and  this  is  said  to  be  a  preliminary  to  a  big  rise  which  is  coming  in 
them — this,  by  the  way,  being  merely  a  market  tip,  to  which  no 
more  importance  is  to  be  attached  than  to  other  advice  of  the  same 
Bort.  British  Columbia  Electric  stocks  are  good,  the  Deferred  rising 
3.  ,  Rangoon  Electric  Preference  have  come  into  favour  on  account 
of  the  good  yield  which  they  still  return.  Mexicans  are  steady, 
and  show  little  change.  Shawinigan  Water  rose  4i  points,  and 
Kaministiquia  Power  bonds  put  on  2. 

In  the  Manufacturing  group  a  drop  of  2i  lowered  Willans  and 
Robinson  Debenture  to  60,  while  General  Electric  Debenture  fell  2 
to  87i.  Callender's  lost  half  their  rise  of  last  week.  Whispers 
went  round  to  the  effect  that  British  Westinghouse  stocks  and 
shares  were  to  go  better  ;  they  had  the  effect  of  inducing  a  little 
buying,  with  the  result  that  Preference  shares  are  up  to  5s.,  and  the 
4  per  cent.  Debenture  gained  a  point. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Jarrow  and  District  Electric  Traction  Co.,  Ltd. — 

The  directors  report  that  the  accounts  for  1911  show  an  available 
BUm,  after  providing  for  debenture  interest,  and  placing  £700  to 
permanent  way  renewals  account,  of  £2,657.  The  directors  have 
declared  a  dividend  of  2  per  cent.,  and  added  £275  to  depreciation 
and  reserve  account,  carrying  forward  £633, 
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Peterborough    . . 

,.    22 

222 

+      13 

f1 

1,326 

+      168 

5-81 

Potteries  . . 

,  „    22 

3,7£6 

-1,031 

It 

21,533 

—     383 

29 

Bothesay . . 

,.    22 

104 

+      13 

It 

589 

+        7b 

2-75 

Southport 

..    22 

504 

+      52 

It 

2,722 

+        75 

8-17 

S.  Metropolitan.. 

,.    22 

1,542 

+    197 

II 

8,260 

+      3a4 

Swansea   . . 

.,    22 

2,1  5 

+      74 

II 

12,751 

+      626 

12'6 

Tynemouth 

..    22 

338 

+      64 

II 

1,666 

-       38 

3-76 

Weston-s-Mare  , . 

„    22 

44 

♦•        1 

II 

2i>7 

+        8b 

8 

jWorcester          ;. 

..    22 

472 

+     u 

II 

2,758 

+        73 

5-76 

Wrexham 

,.    22 

200 

+      22 

II 

1,096 

+        81 

,  . 

YorkB.  Wool.  Dist. 

,.    22 

2,0i3 

+    114 

II 

ll,i)45 

+      464 

17 

Miscellaneous    . . 

„    22 

437 

+      68 

II 

2,374 

+      151 

t  Burnley     . . 

„    23 

1,P32 

+    152 

•  • 

11-78 

t  Burton-on-Trent. . 

„    24 

257 

+      17 

si 

14',662 

+      781 

6-6 

tSury 

,.    24 

1,212 

+    144 

51? 

64,8.8 

+  5.008 

-23-5 

tCardift 

,.    28 

1.9R2 

—    151 

61 

123,5f5 

+  8,S89 

17-86 

'"hatham  and  Dist. 

„    21 

1,681 

+    to 

12 

8,840 

+        48 

14-9s 

tCork 

..    21 

487 

+      37 

12 

5,014 

+        47 

9-89 

Croydon 

„    18 

3,347 

+    280 

88,683 

+  5,8  8 

11-6 

-76 

Darlington  .. 

„    16 

420 

+      25 

51 

11,225 

+  1,027 

4-87 

fDarwen 

..    22 

239 

+      10 

61 

13,476 

+      883 

4-36 

Dover 

„    28 

879 

+      42 

51 

12,570 

+  1,634 

4-76 

•f  Dublin 

„    22 

6,661 

+    941 

61,846 

+  3,t88 

64-25 

t  East  Ham.. 

„    23 

1,041 

+      39 

51 

66,327 

+  3,'i61 

7-87 

t  Exeter 

.,    22 

2h3 

—       1 

51 

1H,945 

+   1,052 

6-6 

f  Glasgow 

..    23 

18.914 

+  1,809 

7b9.036 

+  43,462 

98 

•26 

+  Hastings     .. 

„    21 

7' 5 

-     70 

+      201 

19-8 

f  Buddersfleld 

M    28 

1,8H 

+      99 

51 

97,438 

+  8,127 

29-6 

fHull 

„    23 

2,841 

+      98 

51 

150,t88 

+  8,c33 

14-6 

Ilkeston 

„    14 

204 

—     33 

50 

6,486 

+      114 

3-8 

f  Ipswich 

.,    23 

3  5 

+      16 

61 

21,970 

+  1,138 

10-6 

Kilmarnock.. 

..     28 

264 

-       2 

45 

7,249 

+      467 

4-26 

Lancashire  United 

,.    27 

2,183 

—    198 

.  , 

14,86rf 

—       64 

89 

f  Leeds 

„    23 

7  156 

+    868 

51 

383,986 

+24,506 

67-6 

f  Leicester  .. 

„    23 

2.413 

+    170 

,  , 

,  , 

20 

Leitb 

„    23 

1,346 

+    315 

44  f 

28,e05 

+  2,443 

8'12 

Liverpool    . . 

„    23 

22.884 

-1,480 

11? 

186,348 

+   7,541 

116 

tL.C.C 

..    20 

85,6i0 

+  8,113 

2,224,215 

+  107,150 

189-6 

+  London  United   . . 

„    23 

6,452 

+      68 

63,669 

+   1,066 

•  • 

1  Lowestoft  .. 

..    23 

120 

-      10 

25 

3,943 

+        15 

8-5 

t  Manchester 

„    i3 

16,14'; 

■t-    939 

51 

82^.992 

+  45,721 

105 

i  Newcastle  . . 

..    23 

4,062 

+    271 

,  , 

318,850 

+  15,8b9 

81-3 

Newport 

„    28 

l,lf5 

—    103 

51 

35,696 

+  1,011 

7-26 

i  Oldham 

„    24 

1,945 

+    136 

52 

100,b64 

+  5,221 

3H 

t  Pontypridd 

„    23 

262 

-    li)4 

61 

k0,873 

—     214 

5-60 

t  Portsmouth 

„    23 

1,601 

—      11 

51 

108,f9O 

+  7,872 

16-36 

+ Preston 

„    20 

739 

+      84 

51 

39,653 

+  2,606 

10 

taotherham 

„    21 

698 

-     63 

50? 

34,941 

+  2.416 

12 

t  :Jalf  ord 

,.    25 

4,638 

+    220 

51* 

249,170 

+ 10,498 

41 

t  Sheffield     .. 

„    26 

6  02» 

—     5-9 

336,871 

+  20,134 

4U 

Southampton 

„    20 

2.165 

+    239 

51 

62,172 

+  7,219 

11 

Routbend-on-Sea  . . 

,.    27 

1,030 

+    257 

62 

34,('98 

+  5,464 

7 

1  South  BhieldB      . . 

„    28 

608 

+        2 

51 

31,634 

+  8,166 

10-86 

Hwindon 

.   . 

,  , 

,   . 

1  Tyneslde    . . 

,V  20 

453 

+      73 

i2 

4,8^6 

+     'S53 

11 

Wallasey     . . 

„    16 

2,243 

+    877 

60,^ 

54,747 

+  6,719 

8-78 

tWalthamstow      .. 

»    23 

647 

+      25 

51 

37.495 

+  2,3ll 

U 

West  Ham  . 

„    21 

5  C92 

+    872 

61 

187  993 

+  U,7p1 

16-36 

Wolverhampton  .. 

„    27 

1,860 

+    109 

52 

60,938 

+  8,385 

18-76 

+Cen.  London  Rly, 

•,,    23 

4,905 

—    400 

12 

60,538 

—  4,150 

6-83 

tOitv  &  B.  Lon.  Rly. 
f  Dublin-Lncan  Bly. 

,.    24 

8.248 

-    ISO 

12 

30,497 

—  1,142 

7-36 

„    22 

188 

+      89 

12 

1,296 

+        40 

7 

tQ,N.  and  City  Bly. 

H    28 

l,6i6 

+      74 

12 

20,434 

+  1,279 

8-6 

1  L'pool  Overh'd  Bly. 

,.    24 

1,424 

+      60 

12 

17,fc84 

+  1,215 

6-6 

+  Llandudno-Col.  Bay 

„    22 

155 

+      28 

16S 

2,212 

+      212 

6-6 

iLond.  Eleo.By.Co, 

„    23 

14,245 

+    250 

12 

177,640 

+  7.365 

31-36 

1  Mersey  Railway  .. 

n    23 

1.906 

—    1'9 

12 

24,616 

+      246 

4-6 

1  Metropolitan  Bly. 
+  Met.  District  Bly. 

"    24 

14,862 

—1.671 

12 

200,894 

—  1,837 

26-76 

»    23 

13,276 

f    290 

12 

161,836 

+  7,429 

86 

Anglo-Argentine    .. 

„    25 

102,567 

+  1,571 

616,435 

+  22,145 

,  , 

lAuokland   . . 

Mai'. 

17  4'-3 

+  1,409 

•  • 

164,t72 

+  12,467 

38-8 

Bombay  (B.E.T.)  .. 

Mar.  16 

6,873 

+    462 

7 

20.668 

+  1,77a 

•  • 

SBrisbane     . . 

Feb. 

6,700 

—1.976 

8 

23,734 

-IB.IOI 

•  • 

Brit.  Columbia  Rly. 

• . 

•  • 

•  • 

•  * 

•  • 

t  Calcutta      .. 

Mar.  25 

s'goe 

+    405 

•  • 

•  • 

,    . 

•  • 

Cape  Electric  T.Ld, 

•  • 

,   . 

,  . 

•  • 

•  ■ 

SKalgoorUe.W.A... 

Feb. 

2;684 

•  • 

8- 

6,568 

•  • 

30-6 

(Lisbon        ..        .. 

,  , 

,  , 

•  • 

,  . 

,   . 

•  • 

Madras 

Mar.  16 

1,684 

—    141 

10 

7  788 

+      190 

•  • 

§Montevideo 

Feb 

86(21 

+  5  22) 

4 

125,833 

+  13,837 

t  Perth  (W. A.)       .. 

Mar.  22 

l,9t6 

+    278 

22,624 

+  8,845 

39 

Compared  with  the  oorreiponding  period  of  1911. 
,  I  loolndei  honoi  iteam  and  other  recelpti. 


I  One  week  only, 
I  One  montbi 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AM)    POWER    COMPAMES. 


NAMB. 


Stock 

or 
Share, 


DivldendB 
for 


Bournemonth  4  Poole,  Ord.     . . 

Do.    4i  %  Prcf 

Do.     Second  6  %  Pref. 

Do.    44  %  Deb.  Stock  . . 
Broinpton  &  Kensington,  Ord.. . 

Do.    7  %  Cum.  Pref 

Central   Electrio   Supply,  4  %  ) 

Guar.  Deb.  J 

Chsring  Cross,  West  End  &  City 

Do.    ih  %  Cum.  Pref 

Do.     "  City     Undertaking " ) 
4}  %  Caia.  Pref.  / 

Do.         Do.  4  %Deb 

Chelsea,  Ord.  

Do.    4J  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6  %  Deb 

Do.    4i  %  Second  Deb. 
County  of  Durham,  5  %  First ) 
Mort.  Deb.  / 
County  of  London,  Ord 

Do.    6  %  Pref 

Do.    ii  %  Deb.  . .        . . 

Do,    4j  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5%  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


10 

10 

10 

Stock 

5 

6 

100 


1910.  1911 


"4 

5t, 
44 

6 

6 

44 

44 

10 

lot 

7 

•7 

4 

4 

C168fng 

Quotations 
March  :)Oth. 


Rise 

+  or 
Fall 


Present 
Yield 

P.O. 


81—    9iid 
8*—    9i 
lOJt—  11" 
lOj'— 102 
8i—    e?xd 
7S-    P^xd 

98—101 

4J-    4? 

94  —  97 
4i-    .5 

9«  —101 

IH.J-  20 

ISA-  15  J 
117'— 121 
101  —104 

87  —  89 

10  J-  11 

Hi-  113 

107—109 
101  —104 

i-    a 

23-  31 
86  —  89 

4i—    5 

48-  H 
93  —  9G 

6|-    7J 


+  i 


+  1 


£  8.  d. 

5  19  0 

4  14  9 

5  9  1 
4    8  8 

6  14  8 

4  6  2 

a  19  3 

5  2  7 

5  0  0 

6  2  10 

4    2  6 

6    0  0 

4    9  1 

4    0  0 

3  17  5 

4  2  8 

4  6  7 

5  12  4 


9    1 

3    0 


4    2 

4  6 
Nil 
Nil 

5  1 

6  0 
4  17 
4  13 
6    4 


NAMB, 


Closing 

Quotations 
March  .iOth. 


Kensington  &  Enightsbrldge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  H  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  yirst  Mort.  Deb.    . . 
Metropolitan  

Do.    4i  %  Cum.  Pref 

Do.    4J  %  First  Mort.  Deb.  . . 

Do.    3i  %  Mort.  Deb 

Midland   Electric  Corporation  I 
44  %  First  Mort.  Deb.  J 
Newcastle-on-Tyne  . .         . .  , 

Do.    5  %  Pref.,  Non-Cum.     . . 
North  Metropolitan  Power  Sup- 1  i 
ply,  5  %  Mortgages  (Red.) )  i 
Netting    Hill,    6  %  Non-Cum.  | 
Pref.  ;  I 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.     7  %  Pref ' 

Do.    34  %  Deb 

Smithfield  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref. .     ' 

Do.    44  %  First  Deb.  Stock  . 
Urban,  Ord 

Do.    5  %  Cum.  Pref.    . . 

Do.    44  %  First  Mort.  Deb.  . 
Westminster,  Ord, 

Do.    44  %  Cum.  Pref. . . 


RlM 

+  or 
Fall 


6 
6 
5 

100 
6 
4 

100 
1 

100 
6 
5 

100 
6 
6 


+  i 


U 

10 

7 

3J 
Nil 

5 

6 

7 

M 

5 
5 

44 
10 

44 


7i 
10 
7 
34 
2 
5 
5 
7 
44 


44 
10 
44i 


.1=      . 

85  —  87  xd 

8i—    9J 

5'—    61 


Preaent 

Yield 
p.c. 


£  B.  d. 
6    4    3 

4  4    3 

5  7  2 
2  19  8 
5  14  3 
4  6 
B  I 
4  17 
4  6 
4    0 


5a—    63 

8«-    9        '   +  i 

85  —  87  ,, 

18-  «  !  .. 
2i-    3ixd,  -I 

99  —102        ' 

1-     U 
95  —  93  xd 

i 


0 

.'J 

4 
T 
6 


4  11  10 


e  3 

S  14 


4  13  0 

5  9  1 

5  13  9 

5  11  1 

4  16  7 

4    0  6 


8    8    0 

4  18  0 
6  4  5 
4  11  10 


I  6    3    6 

!  5    8    1 
4    5    9 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  J 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  J 

Elec.  Dev.  Ontario,  5   %    1st) 

Mort.  Bonds  j 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kamini8tiquiaPower,5%  Q.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

7+ 

5 

5 

5 

100 

5 

5 

SlOO 

7 

7+ 

»100 

7 

7 

1 

3 

3+ 

100 

6 

•  • 

100 

6 

6 

100 

6 

6 

8500 

6 

6 

10/. 

Nil 

1 

6 

6 

8500 

5 

6 

5 

,  , 

100 

6 

6 

6 

6 

8100 

4 

4t 

$100 

7 

7 

6 

6 

• 

5i-    5i 

5  —    5J 

92*-  944 

113"— 117  xd 

114  — 118xd 

9a  —  98  xd 
92  —  94 

83  —  86 

924-  944 


i=  P 


110  —112 
2A—    3 

102'— 105 
844—  S6i 
85  -  87" 

105  —107 
944-  964 


+  2 


2 
17 
15 

5 
19 
18 
18 

2 


7    8 


5  16    3 
5    5  10 


Nil 
8  0 
4    9 


4  15    3 

5  15    7 

4  12    0 

6  10  10 

5  3    8 


Monterey  Rly.  Light  &  Power, ) 

5  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %■  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  > 

1st  Mort.  Deb. ) 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5 
Ist  Mort.  De: 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., 
1st  Mort.  6  %  Gold 


100 
8100 
8500 


Stock 

10 

I  Do. 

6 

6 

1  Do. 

6 

6 

'  100 

44 

44 

$100 

4 

5t 

8500 

5 

5 

Stock 
Do. 

n 

n 

100 

6 

5 

1 

Nil 

Ugd. 

100 

6 

6 

8,^  —  90 

198  -202 

39  —  41 

248  -258 
110  —115 
102*— 104* 

101  —103 

137  —140 
108  —110 
103i— 105i 
994-1014 

924-  944 
104  V -106* 


5  11  1 

3  19  3 
12    3  10 

S  17  6 

5    4  4 

4  15  >< 

4    7  5 


-(-44 


-.^2 


3  11 

4  11 
4    5 

4    8 


6    5  10 


6  12    8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese   Tel.,  5  % ) 
Mort.  Deb.  J 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  beb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Do.    44%  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    34%  Pref.  Stock.. 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Bast  and  S.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common   . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Stock 

8100 

81000 

Stock 

Do. 

Do. 

100 

5 

Stock 

10 

10 

6 

6 

60 

10 

100 

Stock 

Do. 

Do. 

10 

Stock 

26 

10 

10 

10 

25 

8100 

8100 

4       1 

1 


Nil 
6 
8 
4 

f 
30/- 

6 

7 
4 

6 
10 

4 
10 

44 
7 

84 
4 
7 
4 


I' 
18 
18 

6 

4 

6 
16 


4+ 
6 
8+ 
4 
8 
6 
80/- 

6 

"4 

6+ 
10 

4t 
10 
-  44 

44 

6t 

34 
4 

5t 
4 

4 

6f 

6 

61 

5t 

5+ 

4 


71-    71 

97*  -  99a 
1494-151*  xd 

94  —  96" 

66  —  68 
110  —111 

24i-  25i 

100  —102 

7i—    7* 
m—  87*  xd 

9|-  lOJ 
17  —  18 

Sir—    3Jxd 

•;3—    Pixd 
99  —101 

74-     8 

99  —101 

129  — 1.S3 

80  —  82 
100*— 102* 

12i-  12:J 
9i'4-101* 

99  —101 

105—  11  xd 
12a-  ISjJxd 
8vj—  83i 
664—  68) 

81  —  84  xd 
70  —  78  xd 


+  ?/- 
+  8/- 
+  i 


+  k 


0  6 

5  7 

8  4 

8  6 

8  1 


5  18    2 
4  18    0 


4  13 

4  11 

6  11 

5  11 

6  6 
6  1 
4  9 
6  12 


4  9    1 

5  5  3 
4  5  4 
a  18    1 

6  9  10 
3  18  10 

a  19    3 


6    9 

4  9 
6  8 
6  10 

5  19 

6  9 


Monte  Video  Telephone,  Ord.  . . 

Do.    6%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  44%Gen.Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cam.  Pref 

Do.    4  %  Red.  Deb j 

Pacific  and  European  Tel.,  4  %  H 
Guar.  Debs. ) 

Reuter's       | 

Submarine  Cables  Tr^-st 
Telephone  Co.  of  Egypt,  44 
Deb.  Rei 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1   to   1,500) 
guar,  by  Braz.  Sub.  Tel.  / 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44  %Pdg.  Bonds.. 


1 

1 

Stock 

Do. 

10 

6 

100 

1 

1 

Stook 

Do. 

8 
Cert. 

Stook 

6 
6 
94 
100 

10 
10 

10    i 
100 

10    I 
Stock  : 
81000 
81000 


6 
5 
6 
6 
6 
6 

I* 

6 

4 


6 
6 

44 

8 

6 


I' 

6 

6 

7 

4 

4 

4 


6 
6 

6+ 


1-    II 

9l»*— 1024' 
6f      l&H"— 135 
6  9i-  10 

6  5i-    .^* 

44     102^-103i 
IS-    H 
n-    li 
874—  S9* 


6 
4 

4 

6+ 


984—1004 

12  —  19i 
130  —183 

44  '    9i»  —101 

8  74-    7J 

6  6i-    68 

34  ,      1*-    1| 


6 
6     < 

6+ : 

i! 

I 


+  44 


974—994 

4,V-     4f3 

m-  iijv 

9i—  lOi 

102  —104 
13  —  13*  xd 
99  —101" 

106  — lOJ 

lC-2  -105 


-i 


6    3 

10  6 
17    1 

8  U 
0    0 

15  3 
6    9 

11  5 

16  10 

9  6 


3  19  7 

3  5  4 

4  10  3 

4    9  1 

6    3  3 

4    8  11 

3  11  6 

4  0  5 


6    6 
6  17 

4  16 

5  8 
a  19 

3  13 

4  5 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


\  Interim  dividend. 


Co»a4;mir««aed     t>wx    imeaKt;     i>a,f(e. 
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SHARE    LIST    OF    ELECTRICAL    COMFANlIi8.-(a>^uinw.d.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pret.  Orel 

Do.    6  %  Pre! 

Do.    4i  %  Deb 

Brit.  Elec.  Trac,  6  %  Pref.     . . 

Do.        Do.  Deferred      .. 

Do.        Do.  6%Cum.Pi'f. 

Do.  7%Non.Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  2na  Deb. 

Central  London  Railway,  Ord. 

Do.    Pre! 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    5%  Pref.,  1891    .. 

Do.         Do.         1896    .. 

Do.         Do.         1901    .. 

Do.         Do.         1903    .. 

Do.    4  %  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

sle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys, 4  %  Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 
for 


1910. 

Nil 

6 

4i 


5 

4 
3 
4 

li 

6 

6 
5 
6 
4 

-6 

Nil 
Nil 

*i 
2i 
4 
6 
4 

Nil 
4 


1911, 

Nil 

6 

4i 


5 

*l 

8 

4 

2 

4 

13 

6 

6 

6 

6 

4 

6 

8> 

3| 
4 
6 
4 


Closing 
Quotations 
Mai-ch  SQth, 


■i-      t 
78  —  88xd 
12  —  14 

8—10 
90J—  92J 
3fi  —  39 
93.!,-  964 
fO"—  84 
86  —  88 
86  —  f8 
86  —  68 

101  -103 
42^-  434 

107  — ir9 

102  -104 
101  -  103 
101  —103 
101  —103 

103-  11 J 

2i-  2g 
I-     i 

71  —  76''xa 

76  —  eo 

82  -  84 

97  —  99 

H-     4 

75  —  78 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  s.  d. 

Nil 

6  13    4 

5    8    5 

-2* 

6  '3    8 

5    7    2 

3    8    2 

4  10  11 

2    5    5 

3  17    8 

+  * 

3  14    9 

4  11    9 

4  16    2 

4  17    1 

4  17    1 

3  17    8 

5    2    2 

+  -i 

Nil 

5  is    5 

4    6  11 

5    0    0 

5  19    1 

4    0  10 

5    2    7 

NAMB. 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands     . . 

Do,    84%  Deb 

Do.    84  %  Pref 

Do.    34  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    34%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    5  %  Pref 

Do.    44  %  Deb 

Do.    5  %  Deb 

Potteries,  Ord 

Do.    5  %  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Elec.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 
1 

100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
5 

100 


Dividends 
for 


4i 


Closing 
Quotations 
March  SOth. 


Rise 
+  or 
Fall 


634- 
67  - 
8i  - 
85  - 
84  - 
42|- 

144  - 
96  - 

100  - 
83  - 
76  - 

99  - 

98  - 

32 

89  - 


-  64 

-  69 
~  91 

-  87 

-  86 
-43i 
-146 

-  98 
-102 

-  91 

-  78 

-  1^ 

-  r 
-101 
-100  xd 

■ii 

-  H 

-  92 


72  —  77 
3i-     4 

99  —101 

88  —  90 
i-      I 
2|-    3i 

80  —  84 


+  3 


+  4J 


+  i 


Present 

Yield 

p.c. 


£  8.  d. 

2  18  7 
4  3  4 
8  16  II 
4  0  0 
4    1     -J 

Nil 
4    2    2 
4    1    8 

3  18    5 

4  18  11 

4  9  9 
6    6    8 

Nil 

5  14    3 

4  9    1 

5  0    0 

6  19  3 
4  17  10 
6  17  2 
6    4    0 

4  '9    1 

Nil 

Nil 

6    7    2 


ELECTRICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

T>o.    and  Pref 

Uo.    4  %  Deb 

Do.    44  %  Deb 

Do.    5%Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    44  %  Deb 

B.  Columbia  Elec.  tlly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb.      .. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    5%ADeb 

Do.    6%BDeb 


6 

5 

100 

100 

100 

100 

10 

100 

100 

6 

6 

100 

100 

100 

100 

40 

100 

100 

6 

6 

100 

1 

6 

100 

100 

81000 

1 

100 

100 


6 

5* 

6 

5* 

4 

4 

*i 

44 

6 

5 

6 

6 

6 

6 

44 

44 

5 

6 

8 

8+ 

6 

5 

44 

44 

8 

8t 

6 

6 

5 

6 

*^ 

44 

i 

44 

6 

5 

6 

^ 

44 

Nil 

2*+ 

6 

5 

6 

6 

5 

6 

5 

5 

Nil 

5 

5 

5 

6f 

6J- 

m- 

9hA- 
102'- 
103  - 

102  - 
lOf- 
98  - 
98  - 

t 

100  - 
138  - 
122A  - 
llli- 
100'- 

103  - 
102  - 

6  - 

-115 

s- 

101- 

93  - 

100  - 

^- 
91  - 
£6  - 


-  m 

■  95 
-104 
-105 
-105 

-  Hi 
-100 
-100 

-  9i 

-  5J 
-103 
■143 
-1264 
-1144 
-103 
-105 
■104 

■  6J 

■  5,-a 
-102 

3 
4 

■  103 

-  98 
-103 

■  ^ 

■  94 

■  60 


+  ^ 

5    2    4 

5    8    6 

4    4    3 

4    6    7 

4  15    3 

4  15    3 

6    6    8 

4  10    0 

5    0    0 

+  i 

4    6    6 

4  15    3 

4    7    5 

-K3 

6  11  11 

+  14 

4  14  10 

414 

4    7    4 

4    7    5 

4    5    9 

i     . . 

4    6    7 

4  16    0 

4  16    5 

4    8    8 

.. 

4    6    0 

4  17    3 

5    2    0 

4  17    1 

Nil 

5    6    5 

10    0    0 

La  Plata  Elec.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord, 

Do.    6%  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5  %  Ist  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    5  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

6 

6 

1 

54 

6+ 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

5 

6 

$100 

7 

7+ 

,  ^ 

6 

6 

100 

6 

6 

6 

10 

10 

5 

6 

6 

100 

6 

6 

1 

24 

,  , 

100 

6 

6 

6 

6 

6 

100 

44 

44 

$100 

44 

5+ 

,  . 

6 

5 

100 

5 

6 

$100 

10 

10+ 

$500 

6 

6 

100 

5 

6 

100 

6 

6 

5 

6 

7 

6 

6 

6 

100 

6 

5 

100 

44 

44 

i-     i 

f-  li 
1  -   li 

95  —  93 
96§-  984 
93  —  96 
99* -1014 
119  -121 
96*-  984 

looi— 1024 

6|-  7i 
5—54 

974-  994 
1  1 1  5 

101  —104 

50-  51 
98  -101 
119  —120 

103  -104 
991-1001 

1974-1994 

104  —106 
81  —  84 
93  —  95 

5J—  5| 
5i-  5i 
101  —104 
103  —105 


+  k 


6  0  0 

4  8  0 

4  16  0 

5  1  0 

6  16 
6  4  2 
4  18  6 


5  15  8 


5  1 

5  17 
7  0 
7  0 

6  0 
1  18 
4  16 
6  6 
4  9 
4  3 
4  16 

4  19 

5  0  3 

4  14  4 

6  19 
6  5 
6  1 

5  11 
4  16 


,4  5  9 


MANUEACTURING    COMPANIES. 


AjTon,  Ord 

Do.    6%  Pref 

Babcock  &  Wilcox 

Do.    Pref.  

B.I.  &  Helsby  Cables      . . 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref.     . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.     Pref 

Brush,  Ord 

Do.    7%  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.     Pref 

Do.     Deb 

Castner-Kellner 

Do.    Deb 

Crompton  &  Co 

Do.    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

24t 

1 

6 

6 

5 

10 

10 

6 

6 

6 

100 

44 

i 

100 

i* 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

a 

Nil 

s 

Nil 

.. 

100 

44 

44 

100 

44 

44 

6 

15 

lot 

6 

6 

6 

100 

44 

44 

1 

174 

20 

100 

44 

Nil 

8 

Nil 

100 

6 

6 

1 

1=  J 


14-    18 
6h—    7xd 
5|-    6i 

101  —103 
92  —  95 

I-    1 
60  —  64 

102  —105 
1/6-2/. 
5/-  -6/ 

s-   * 

0-      J 
54  —  59 
87  —  42 

94-  lOJ 

5  —    5i 
98  —100 

34-     30 
105  —109 

J-     i 

58  —  68 


+  i 


+  i 
+  1 


7    2 

2 

3  15 

7 

3  13 

LO 

7    2 

10 

4  16 

0 

4    7 

5 

4  13 

9 

Nil 

6    5 

0 

5  14 

3 

Nil 

Nil 

Nil 

Nil 

7  10 

6 

10  14 

4 

7    6 

4 

4  15 

3 

4  10 

0 

5  10 

4 

4  10 

7 

Nil 

7    7 

1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.     fully  paid   . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    . . 

Do.     Pref. 
Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref,  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.     Deb 

India-Rubber,  G.  &  T.     . . 

Do.     Pref. 
Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

5 

1 

6 

100 

44 

6 

Nil 

6 

Nil 

100 

4 

100 

6 

2 

Nil 

2 

7 

10 

7 

100 

6 

.    10 

6 

100 

4 

6 

15 

5 

44 

100 

44 

10 

10 

10 

6 

la 

20 

100 

4 

1 

Nil 

5 

Nil 

100 

4 

6 
44 


4 

6 

24t 

7 

7 

6 

6 

4 

lot 

5     < 

lot  ) 

4    I 


U-     34 

n-  ij\M 

97  -100 

li-    2| 
71  —  75 
75  —  li  xd 
I—    1 

li-  li 

7i-  8i 
94  —  96 

9-9* 
86  —  90' 
11.*-  12J 

m-   Sil, 

104  —106 
9S—  lOJ 
9i-10i 
3:^-35 
994—1014 

A-    ^ 

I-   li 

59  —  61 


—2 


-24 


5  3    1 

6  12  U 
4  10    0 

Nil 

Nil 
6    6    8 
6    8    2 


9    4 

6    8 

4  a 

5  3 

8  11 
2    6 

6  9 
4  11 


4  17 
6  15    2 
4    9    0 

Nil 

Nil 
6  11 


*  Unless  otherwise  stated,  all  shares  are  fally  paid,     t  Interim  dividend. 


The  yields  are  calculated  in  most  cases  upon  the  dividends  paid  for  1910. 


Bank  rate  of  Discount  34  per  cent.,  February  8th,  1912. 
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REVIEWS. 


Uiihhcr.      \\\  ?\i\\.\\'  ScHiDUowiTZ,  I*b.l).,  F.C.S.       I'.ill. 
London  :  Metliueu  &  Co.     Price  10s.  <>(!.  net. 

The  author  of  this  work  is  a  well-known  authority  on 
I'ubhcr,  and  has  aimed  at  prescntinj^  in  a  practical  maimer 
the  most  important  features  of  the  rul)I)(,'r  industry  to  the 
layman,  as  well  as  to  the  technical  man.  The  hook  contains 
numerous  reproductions  of  photographs  taken  by  the  author 
himself  during  a  recent  tour  in  Malaya  and  Sarawak, 
together  with  others  from  Africa  and  South  America,  most  of 
which  are  deserving  of  the  higliest  commendation.  Praise 
must  also  be  accorded  to  the  illustrations  of  machines,  as 
well  as  to  the  production  of  the  book  as  a  whole.  After  a 
chapter  on  the  history  of  the  industry.  Dr.  Schidrowitz  dis- 
cusses the  production  and  consumption  of  rubber  in  the 
leading  countries  of  the  world  ;  he  estimates  that  in  11)15-16 
the  plantations  should  produce  over  yO,000  tons  of  rubber, 
■  out  of  a  total  of  about  150,000  tons.  This  country  con- 
sumes about  \  of  the  world's  total. 

He  then  treats  of  the  conditions  and  methods  of  rubber 
production  obtaining  in  South  America,  and  passes  on  to 
the  Eastern  plantations,  the  foundation  of  which  he  regards 
as  the  most  important  occurrence  in  the  rubber  industry 
since  the  invention  of  the  process  of  vulcanisation.  It  is 
estimated  that  the  total  acreage  under  planted  rubber  is 
nearly  a  million  acres,  which  in  time  will  probably  yield 
800  or  400  lb.  per  acre  per  annum. 

The  planting,  care,  and  tapping  of  rubber  trees  are  dealt 
with  in  an  interesting  and  instructive  way,  followed  by  a, 
discussion  of  the  mechanical  treatment  of  the  product  before 
it  leaves  the  country  of  origin.  The  subject  of  rubber  latices 
and  their  coagulation  is  one  to  which  the  author  has  obviously 
devoted  much  attention,  and,  together  with  the  chemistry  of 
rubber  and  the  theory  of  vulcanisation,  is  treated  at  con- 
siderable length. 

The  remainder  of  the  work  deals  with  the  manufacture  of 
rubber  goods,  many  of  the  processes  being  extremely  inter- 
esting, and  the  various  properties  of  vulcanised  rubber  and 
the  chemical,  physical  and  mechanical  tests  to  which  it  can 
be  put.  The  work  of  Prof.  Schwartz  in  this  connection 
receives  'due  notice. 

At  the  end  of  the  book  extracts  from  a  paper  by  the 
author  on  the  main  causes  of  difficulties  between  manu- 
facturers and  consumers  are  reprinted.  The  work  can  safely 
be  commended  to  all  who  are  interested  in  this  important 
subject,  though  the  author  does  not  deal  with  the  use  of 
rubber  in  the  electrical  industry. 


Machine  Tools.  By  J.  W.  French,  B.Sc,  Two  volumes. 
London  :  The  Gresham  Publishing  Co.,  Ltd.  Price 
42s.  net. 

These  two  large  volumes  contain  a  great  deal  of  useful 
and  interesting  information.  The  outstanding  feature  is  the 
i  method  by  means  of  which  the  arrangements  of  the  parts 
of  the  details  of  some  typical  tools  are  illustrated.  This  is 
done  with  a  series  of  sectional  models.  Thus,  in  the  case  of 
a  lathe  there  are  two  pieces  of  thick  paper  pasted  on  to  the 
plates,  to  represent  the  headstock.  The  reader  turns  back 
the  top  piece,  and  sees  within  the  two  half  sections  of  tlie 
headstock  ;  he  then  looks  on  the  back  of  the  second  piece  of 
paper,  and  sees  the  other  elevations  of  the  headstock.  This 
idea  is  ingeniously  carried  out  in  order  to  exhibit  the 
sections  of  the  framing  of  the  tools,  the  gearing  and  other 
internal  parts.     There  is  a  key  to  each  of  the  illustrations. 

Another  interesting  feature  of  the  book  is  the  fore- word 
by  Prof.  J.  D.  Cormack,  of  University  College,  London. 
He  says  : — "  Fifty  years  ago  the  machine  shop  of  an 
engineer  contained  a  comparatively  limited  number  of  types 
of  machine  tools.  Machines  of  the  same  type  were 
distinguished  chiefly  by  size,  and  one  important  aim  of  the 
designer  was  to  produce  tools  which  could  deal  with  a  large 
variety  of  work,  for  at  that  time  a  typical  engineer's  shop 
had  very  varied  work  in  hand,  and  the  same  tool  was  called 
upon  to  deal  with  a  succession  of  jobs  whose  character  was 
continually  changing.  Little  was  written  in  regard  to  these 
tools,  and  a  knowledge  of  the  uses  and  possibilities  of  a  tool 


was  ac<^uired  in  a  somewhat  haj^hazani  fashion  by  the  \'- 
engineer  in  the  course  of  his  apprenticeship.     The  to<»l.- 
that  time,  however,  tamed  out  grxKl  work,  and  some  of  them 
of  good  d(;sign  and  workmanship  are  still  in  use." 

He  then  gws  on  t^>  show  how  during  the  last  2!>  years 
there  has  been  enormous  progress  in  new  and  improved  kinds 
of  tools.  At  the  same  time,  it  is  only  those  me<j:hanir-al 
engineers  who  are  Sf)ecially  concenied  with  either  the  i>rfxlact 
or  the  use  of  such  tools  that  take  much  interest  in  them. 

Until  recently  there  has  been  very  little  literature  on  the 
subject.  Mr.  French  has  produced  a  txxjk  that  Prof. 
Cormack  calls  "readable,  interesting  and  useful."  .S-  far 
as  we  can  gather,  he  has  collected  together  a  great  deal  of 
information  from  the  leading  tool-making  firms  concerning 
their  products,  and  has  made  every  use  of  their  catalogue 
illustrations.  We  are  not  .|uite  sure  for  what  class  of 
reader  the  work  has  been  produced. 

Although  the  two  volumes  are  beautifully  got  up,  yet  we 
cannot  help  feeling  that  42s.  is  a  lar<:e  sum  to  spend  in 
the  purchase  of  them.  For  instance,  we  should  not  like  to 
recommend  an  ambitious  mechanic  to  expend  tliat  amount,  and 
it  is  more  than  the  ordinary  engineering  student  can  afford. 

A  very  large  number  of  the  illustrations  are  from  the 
makers'  catalogues,  and  a  good  deal  of  the  letterpress  most 
have  been  obtained  from  the  same  source.  Of  course,  it  may 
be  argued  that  the  descriptions  of  the  various  tools  have 
been  condensed,  and  that  the  various  makes  of  the  same 
class  of  tools  are  easily  compared.  On  the  whole,  however, 
we  cannot  help  feeling  that  the  most  generous  subscribers 
should  be  the  firms  whose  names  appear  in  such  large  letters 
on  the  illustrations. 

We  wish  to  give  the  author  full  credit  for  his  ingenious 
models  and  energy  for  collecting  together  information,  all  of 
which  seems  to  be  right  up  to  date.  We  must,  however, 
judge  of  the  book  by  the  standard  of  whether  it  is  good 
value  for  the  money  expended. 

We  think  that  the  whole  thing  has  been  produced  in  too 
lavish  a  fashion  ;  the  art  pajier,  the  large  size  pages,  with  the 
big  margin,  the  somewhat  grandiose  binding  :  all  that  sort 
of  thing  has  to  be  paid  for.  U  the  author  had  been  con- 
tented with  his  models,  some  sectional  illustrations,  and  a 
rather  more  close  editing  of  the  text,  he  could  surely  have 
produced  a  book  which  would  have  fitted  on  an  ordinary 
shelf  of  the  library,  and  it  would  have  been  obtainable  at, 
say,  a  half,  or  even  a  quarter,  of  the  price  of  the  volumes 
before  us.  It  is  only  fair  to  add  that  Ave  can  trace  no  errors 
in  the  text,  and  we  think  the  style  of  description  good. 


AJternaUng  Current    Dcsiiin.      By  .JrLius   Frith.     1012. 
London  :  Harper  &  Brothers.     Price  5s.  net. 

This  book  is  intended  to  be  a  companion  volume  to  the 
treatise  on  "  Continuous  Current  Machine  Design  "'  issued 
by  the  same  publishers,  and  the  reader  is  referred  to  this 
work  for  the  information  common  to  both  classes  of  design, 
in  order  to  save  duplication. 

Chapter  I  deals  with  the  elementary  properties  of  alter- 
nating currents.  Presumably  everyone  commencing  to  read 
a  book  on  design  has  some  previous  kuowl^xlge  at  least  of 
the  principles  of  the  subject,  and  the  reason  for  introducing 
a  chapter  of  this  kind  is  not  clear. 

Armature  reaction  is  treated  by  means  of  vector  diagrams 
in  the  second  chapter.  A  small  amount  of  information  is 
also  given  regarding  the  regulation  of  alternators. 

The  third  chapter,  consisting  of  three  pages,  is  devoted 
to  the  consideration  of  the  relations  between  core  dimensions 
and  output.  We  are  of  the  opinion  that  the  chapter  would 
have  been  considerably  improved  if  tpiadrant  diagrams  had 
been  given  for  gap  induction,  ampere-conductors  per  inch  of 
circumference,  number  of  pole?,  A:c.  The  values  given  for 
these  vital  points  in  the  design  of  an  alternator  are  somewhat 
vague  and  meagre. 

The  design  of  a  250-KW.  alternator  is  worked  out  in 
detail  in  Chapter  IV.  The  treatment  is  evidently  based  on 
practical  experieiice  in  the  design  of  alternators,  and  the 
chapter  is  a  distinct  improvement  on  the  preceding  ones. 

The  next  two  chapters  are  short  articles  dealing  with  the 
parallel  running  of  synchronous  machinery,  and  the  com- 
pounding of  alternators,  respectively.     The  matter   is  put 
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forward  in  an  interesting  style  and  the  chapters  are  quite 
good  as  far  as  they  go. 

Chapter  \'I1  deals  witli  the  theory  i)f  induction  motors 
and  the  nietlunl  of  calculating  the  leakage  coefficient :  the 
Heyland  diagram,  and  so  on  are  well  treated. 

The  design  of  a  r)0-ii.T.  induction  motor  is  next  worked 
through,  and  like  the  design  of  the  alternator,  bears  the 
stamp  (^f  the  practical  man  rather  than  that  of  the  theorist. 

The  design  of  static  transformers  is  dealt  with  in 
Chapter  IX  and  an  example  is  worked  out  in  Chapter  X. 
The  treatment  is  really  not  at  all  bad.  but  we  are  sceptical  as 
to  how  far  a  student  would  get  in  the  design  of  a  commercial 
transformer  after  having  read  these  chapters. 

Very  short  chapters  arc  then  devoted  to  transmission  lines 
and  choking  coils,  together  with  two  more  worked  examples 
dealing  with  the  design  of  an  alternator  and  a  two  phase 
squirrel  cage  induction  motor  and  auto-starter. 

A  two-page  appendix  gives  some  information  which  is 
really  not  worth  putting  in  a  book  of  this  character. 

The  book  consists  of  only  115  pages  of  large  print  and  we 
are  of  the  opinion  that  the  author  has  attempted  to  cover  far 
too  wide  a  ground  in  the  space  at  his  disposal.  The  author's 
style  is  good  and  interesting,  and  it  is  a  pity  that  he  did  not 
confine  his  attention  to,  say,  the  design  of  alternators  and 
induction  motors.  Surely  there  is  a  limit  to  the  number 
of  subjects  which  even  a  modern  student  requires  in  a  book 
which  is  sold  at  5s.  net. — H.G.S. 


ELECTRICAL    LAW    IN    THE    BRITISH 
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Boiler  Draught.     By  H.  K.   Pratt.     London  :    Constable 
and  Co.,  Ltd.     Price  4s.  net. 

This  little  book  may  be  found  useful  to  some  engineers, 
although  it  appears  to  us  to  be  rather  superfluous.  It  con- 
tains a  good  deal  of  matter  that  is  found  in  most  of  the 
books  on  boilers.  We  cannot  imagine  any  man  sufficiently 
intelligent  to  read  this  book  who  has  not  one  of  the  standard 
treatises  on  boilers,  in  which  may  be  found  practically  every- 
thing that  it  contains. 

There  are  eleven  chapters  in  all,  the  first  of  which  occu- 
pies about  a  page  and  a  half,  and  contains  about  500  words 
of  an  introductory  nature.  The  next  chapter  is  on  calcula- 
tions relating  to  air,  and  the  third  is  on  chimneys. 

An  example  is  given  of  the  way  in  which  the  height  of  a 
chimney  necessary  to  burn  fuel  at  a  definite  rate  is  calculated, 
but  there  seems  nothing  original  in  the  methods  used. 

The  best  pages  are  those  on  artificial,  forced  and  induced 
draught,  but  here  the  illustrations  are  not  very  good  and 
not  sufficiently  numerous. 

As  for  the  last  chapter  on  the  chemistry  of  combustion, 
well,  you  can  get  all  that,  and  a  great  deal  more,  in  a  handy 
little  book  on  heat  engines  published  at  about  2s.  6d.  On 
the  whole,  we  reluctantly  come  to  the  conclusion  that  most 
of  the  contents  are  to  be  found  in  an  ordinary  engineer's 
pocket-book,  and  there  seems  to  be  no  raison  d'etre  for  this 
latest  addition  to  the  literature  about  boilers.  We  can 
find  no  actual  mistakes  in  the  text  or  calculations,  so  the 
contents  may  be  taken  as  reliable. 


An  Electrical  Invention  (?).—Reporcs  have  appeared  in 
the  lay  Press  regarding  a  phenomenal  invention  put  forward  in  New 
York  by  an  "  electrical  engineer,"  who  is  said  to  have  been  working 
on  the  thing  for  18  years.  He  made  the  well-known  discovery  that 
an  alternating  magnetic  field  (called  a  "  current "  in  the  report) 
repels  metals,  and  proposes  to  utilise  this  principle  to  abolish  gravi- 
tation in  the  case  of  railway  trains,  by  building  a  row  of  electro- 
magnets along  the  track,  which  repel  the  aluminium  base-plate  of 
a  steel  car,  and  thus  cause  the  car  to  "float."  Other  electro- 
magnets pull  the  car  to  and  fro.  The  idea  appears  to  be  that 
cars  will  "  slide  through  the  air  at  a  speed  of  300  miles  an  hour 
without  encountering  any  friction  except  air  resistance."  We  do  not 
know  how  far  the  report  may  be  trusted  ;  but  if  there  is  a  grain 
of  truth  in  it — and  the  account  is  circumstantial  enough— we  can 
only  regret  that  an  intelligent  man  should  so  utterly  waste  his 
time  as  to  pursue  an  investigation  of  this  kind.  Had  he  taken  the 
trouble  to  study  his  subject,  he  would  have  found  that  friction  can 
easily  be  made  an  almost  negligible  matter,  and  his  method  does 
not  reduce  in  the  least  the  energy  that  must  inevitably  be 
expended  in  overcoming  gradients  ;  moreover,  at  <;0  miles  an  hour 
air  resistance  is  by  far  the  most  important  factor,  and  as  it 
increases  as  the  square  of  the  velocity,  a  speed  of  300  miles  an  hour 
could  not  possibly  be  approached  by  a  self-propelled  car.  The 
scheme  is  hopelessly  impracticable,  and  in  addition  is  uncalled  for. 
Nobodv  wants  to  travel  at  such  high  speeds. 


[from  our  legal  contributor.] 


{Continued  from  page  498.") 

10.  Orange  River  Colony. — By  an  ordinance  (No.  27  of 
1 905)  "  for  regulating  the  employment  of  electricity  for  the 
l)urposes  of  electric  lighting  and  powers  generally,"  it  is 
provided  that  the  Lieutenant-(}overnor  may  make  regulations 
similar  to  that  of  the  English  Board  of  Trade  for  securing 
the  safety  of  the  public  and  for  minimising  as  far  as  may  be 
reasonable  any  interference  with  the  electric  lines  of  the 
Grovernment,  or  of  any  other  authority,  company  or  person, 
and  may  provide  for  penalties.  The  regulations  must  deal 
(inter  alia)  with  the  height,  dimensions,  etc.,  of  poles  and 
their  connections  with  earth  :  the  height  of  wires  above  the 
earth  :  the  precautions  to  be  observed  to  prevent  the  fall  of 
wires  :  the  employment  of  insulated  returns  :  and  prevention 
of  electrolytic  action,  and  generally  the  use  of  overhead  wires 
for  currents  of  high  or  low  pressure. 

17.  Natal. — There  does  not  seem  to  be  any  public  Act  in 
force  in  Natal  which  authorises  or  regulates  the  supply  of 
electricity.  In  1902,  however,  an  Act  was  passed  entitled 
the  "  Durban  County  Tramways,  Lighting,  and  Electric 
Current  Supply  Act."  The  greater  part  of  this  Act,  of 
course,  relates  to  the  establishment  of  an  electric  tramway, 
and  is,  therefore,  somewhat  outside  the  scope  of  this  article, 
but  reference  may  be  made  to  other  provisions  which  show 
the  trend  of  legislation  in  thfe  colony  anent  the  supply  of 
electricity  for  light  and  power. 

By  Sec.  4  the  promoters  are  "authorised  and  empowered, 
subject  to  such  terms  as  may  be  imposed  by  the  Government 
in  the  contract  referred  to  in  Sec.  5  hereof  {vide  infra)  to 
construct,  carry  on,  complete  and  maintain  the  said  tramways, 
and  to  erect  standards,  posts,  supports  or  other  requisite 
appliances,  whether  above  or  below  the  surface  of  the 
ground,  for  wires  or  cables,  for  transmitting  electric  current 
for  the  purpose  of  the  said  tramway,  or  for  the  purjDose  of 
supplying  the  same  for  electric  lighting  and  other  purposes 
to  the  owners  or  occupiers  of  lands  adjacent  to  or 
near  to  the  said  tramway,  and  to  transmit  and  supply 
the  same  for  the  purpose  aforesaid  and  elsewhere  in  the 
County  of  Durban  according  to  the  rules,  orders  and 
directions  hereinafter  set  forth  and  expressed  for  that 
purpose." 

By  Sec.  5  "The  promoters  and  the  Government  of 
Natal  are  hereby  authorised  to  contract  with  each  other  for 
the  purpose  of  the  promoters  acquiring  from  the  Govern- 
ment aforesaid,  whether  by  way  of  letting,  hiring,  or  grant- 
ing, and  upon  such  terms  as  may  be  mutually  agreed  upon, 
the  following  rights  : — 

"  {a)  The  right  of  constructing  the  said  tramway  aforesaid 
along  the  hereinafter  mentioned  public  roads,  and  the  right 
of  working  the  same. 

"  {h)  The  right  of  erecting,  or  constructing  and  working, 
standards,  posts,  supports,  or  other  adequate  appliances, 
whether  above  or  below  the  surface  of  the  ground,  for  wires 
or  cables  on  and  along  the  hereinafter  mentioned  public 
roads,  for  the  purpose  of  transmitting  or  carrying  electric 
current,  together  with  the  right  of  working  or  transmitting 
along  such  wires  or  cables  electric  current  for  lighting  or 
other  purposes." 

It  is  provided  by  Sec.  17  that  "subject  to  the  acquisi- 
tion of  powers  from  the  said  Government  in  terras  of  the 
Acu,  the  promoters  shall  have  the  right  to  contract  with  the 
owners  or  occupiers  of  land  in  the  County  of  Durban 
for  the  supplying  of  electric  current,  and  to  charge  and 
demand  from  any  such  person  or  persons  so  contracting,  rates 
and  charges  not  exceeding  those  set  forth  in  the  schedule 
to  the  Act.  Provided  that  the  Governor  in  Council  shall 
have  the  power  from  time  to  time  to  revise,  and,  if  necessary, 
reduce  such  rates  and  charges." 

The  promoters  are  given  power  by  Sec.  18  to  make 
by-laws  with  regard  to  {h)  the  charges  to  be  made  to 
persons  requiring  to  be  supplied  with  electric  current  ; 
(r)  the  interference  with,  or  obstruction  by,  any  person 
of   any  of   the  works   authorised  by  the  Act,    while,    by 
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Sec.  2G,  tlie  Governor  in  ('ouncil  may,  from  time  to  time, 
make  regulations  in  accordance  witli  the  regulations  for  the 
time  being  of  the  Board  of  Trade  of  the  United  Kingdom, 
for  BCfuring  the  safety  of  the  public  from  i)ersonal  injury,  or 
from  fire  or  otherwise,  and  for  minimising,  as  far  as  may  be 
reasonable,  any  interference  with  the  electric  wires,  lines,  &c., 
of  the  Government. 

The  promoters  are  also  under  heavy  responsibility  to 
prevent  their  works  occasioning  any  damage  to  anybody. 

Sec.  33  of  this  Act,  which  related  to  compulsory  purchase, 
was  repealed  by  Act  No.  24,  of  l!)0;-5.  Sec.  'i  of  which  pro- 
vides that :  "  1'he  Governor  in  Council,  or  any  municipal 
Corporation,  local  board  or  other  local  authority,  which 
may  hereafter  have  jurisdiction  over  the  lands  served  by  the 
said  tramway,  shall  be  empowered,  subject  to  the  approval 
of  the  Parliament,  at  any  time  after  the  expiry  of  21  yea^s 
from  the  date  of  this  Act  coming  into  force,  and  after  giving 
not  less  than  six  months'  notice,  to  purchase  and  take  the 
whole  of  the  works  authorised  by  this  Act,  and  the  pro- 
moters shall  be  required  to  sell,  transfer  and  hand  over  to 
the  Colonial  Government,  or  any  such  corporation,  board,  or 
authority,  the  works  so  purchased,  and  the  purchase  price 
shall  be  paid  to  the  promoters." 

Any  such  purchase  shall  be  effected  according  to  the  pro- 
visions of  the  Law  No.  16  of  1872.*  Thus  Sec.  25 
provides  that  "  The  promoters  shall  be  answerable  for 
all  accidents,  damages,  and  injuries  happening  through 
their  act  or  default,  or  through  the  act  or  default  of 
any  person  in  their  employment,  by  reason  or  in  conse- 
quence of  their  works,  cars,  carriages,  and  for  all  damage 
done  by  electrolysis  or  otherwise,  resulting  from  electric 
leakage,  and  shall  save  harmless  all  other  road  authorities, 
companies,  bodies,  collectively  or  individually,  and  their 
officers  and  servants  from  all  damages  and  costs  in  respect  of 
such  damages,  accidents  and  injuries." 

Sec.  27  provides  "  That  the  promoters,  subject  to  the 
ac([uiation  of  certain  rights  from  the  Government,  shall 
have  the  right  to  purchase  or  take  such  lands  as  may  be 
necessary  for  the  purposes  of  {inter  alia)  carrying  out  and 
completion  of  any  works  under  and  by  virtue  of  the  powers 
and  privileges  granted  to  them  by  this  Act.  Provided  that 
if  the  taking  of  any  such  lands  shall  cause  damage  to  any 
person  or  his  property,  such  person  shall  be  entitled  to  com- 
pensation or  recompense,  to  be  settled  in  case  of  difference 
as  if  the  claim  constituted  damage  to  land  within  the 
meaning  of  Sec.  65  of  the  Lands  Clauses  Consolidation 
Law. 

**  {a)  That  the  purchase  price  shall  be  determined  accord- 
ing to  the  value  of  the  works  at  the  time  of  purchase, 
without  any  addition  in  respect  of  compulsory  purchavse, 
statutory  rights,  goodwill,  or  profits,  save  as  is  provided  in 
Sub-Sec.  (/>)  ;  and 

"  (J))  That  there  shall  be  added  to  the  value  ascertained  as 
aforesaid  an  amount  as  interest,  equal  to  10  per  cent,  on  the 
value  ascertained  as  aforesaid." 

Sec.  34  provides  that  "Nothing  in  this  Act  shall  be 
deemed  to  create  a  monopoly  in  favour  of  the  promoters." 

In  1903  the  Natal  Legislature  passed  another  Act  (No. 
28  of  1003)  entitled  the  "  Sydenham  Tramways,  Lighting 
and  Electric  Current  Supply  Act."  To  all  intents  and  pur- 
poses it  is  the  same  as  the  measure  which  we  have  just 
considered.  There  is  one  clause,  however,  to  which  atten- 
tion should  be  drawn,  namely,  that  which  relates  to  injury 
to  ocean  cables  or  landline  subsidised  by  the  Government. 
It  is  there  provided  that  : — 

"  If  any  ocean  cable  or  the  landlines  connected  therewith 
subsidised  by  the  Government  of  Natal  is  at  any  time  in 
any  way  injuriously  affected  by  the  construction  by  the  pro- 
motors  of  their  electric  lines  and  works,  or  by  the  working 
of  the  undertaking  of  the  promoters,  the  promoters  shall 
pay  the  expenses  of  all  such  alterations  in,  or  addition  to,  such 
cables  or  landlines  as  may  be  necessary  to  remedy  such  in- 
jurious affection.  For  the  purpose  of  this  section,  a  cable 
or  landline  subsidised  by  the  Natal  Government  shall  be 
deemed  to  be  injuriously  affected  by  an  act  or  work  if  tele- 
graphic communication  by  means  of  such  cable  is,  whether 
through  induction  or  otherwise,  in  any  manner  affected  by 
an  act  or  work,  or  by  any  use  made  of  such  work." 

*  A  law  which  corresponds  to  the  Lands  Clauses  Consolidation 

Acts. 


The  introduction  of  the  aJx>ve  clause  is  interesting,  and 
probably  (»me  al)0ut  in  consequence  of  the  decision  of  the 
Judicial  Committee  of  the  Privy  Coancil  in  the  case  of 
Eastern  and  South  African  'I'elegraph  Co.,  Ltd.,  v.  Cape 
Town  Tramways  Co.'s,  Lul.  (\'M)2)  A.C.  3h1.  It  will  Vk- 
remembered  that  in  that  case  the  {>!aintiff  comjjany  brought 
an  action  against  the  tramway  company  for  disturljances  in 
the  working  of  their  subnjarine  cable  caused  by  an  escajje  of 
electricity  stored  by  the  respondents  for  the  due  working  of 
their  tramway  system.  It  was  decided  in  regard  to  that 
section  of  the  tramway  which  had  not  l*en  constructed 
under  statutory  authority,  the  principle  of  Fletcher  v. 
Kylands  (which  imposes  upon  a  man  the  duty  of  keeping 
anything  dangerous  on  his  own  land  in  safe  custody)  did  not 
apply  in  its  entirety,  because  the  disturbances  only  resulted 
when  the  cal)le  was  constructed  without  certain  precautions 
which  the  evidence  showed  liad  snbsequently  secured  its 
immunity. 

It  is  probable  that  the  Natal  Act  above-mentioned  was 
passed  with  the  express  object  of  neutralising  the  effect  of 
this  decision,  which  would  be  considered  binding  upon  all 
Colonial  Courts  in  the  British  Empire. 

(To  he  concluded.) 


TRANS-ATLANTIC    TELEGRAPHY. 


By  CHARLES  BRIGHT,  F.R.S.E.,  M.Inst.C.E.,  M.I.E.E. 


At  a  recent  meeting  which  had  for  consideration  the  proposed 
Imperial  Atlantic  Cable  a  resolution  in  its  favour  waa,  for 
some  unaccountable  reason,-  withdrawn.  If  the  case  against 
the  cable  was  so  strong,  it  seems  strange  that  those  opposed 
to  it  should  ask  for  the  withdrawal  of  a  resolution  in  its 
favour  ;  still  more  that  those  in  favour  should — out  of  awe 
or  affection — fall  in  with  so  complacent  a  course  on  such  an 
occasion.  However,  no  reply  having  been  given  to  the 
speech  in  opposition  to  the  resolution,  the  following  brief 
observations  may  be  made  in  that  connection  : — 

1.  The. existence  of  a  trans- Atlantic  cable  monopoly 
commercially  speaking  has  never  been  suggested,  but  our 
commanication  with  Canada  being  now  in  the  hands  of  two 
American  companies  constitutes  a  highly  undesirable 
monopoly  in  a  iKdional  sense. 

2.  A  cable  landed  on  British  territory  with  British  clerks, 
and  fonign  oicneiship,  directors,  and  managers,  does  not 
constitute  British  control,  as  anyone  knows  who  has  to  do 
with  the  working  of  a  cable  system.  There  are  seven.1 
cases  that  might  be  cited  to  prove  this.  Meanwhile,  the 
following  may  be  quoted  from  an  American  contemporary  : — 
'*  The  eight  trans-Atlantic  cables  of  the  "Western  Union. 
Anglo-American,  and  Direct  United  States  Companies  were 
consolidated  on  March  8th,  under  one  operating  manage- 
ment, and  will  be  known  hereafter  as  the  Western  ['nion 
Cable  *S'//s/ew."*  Here  we  have  evidence  of  the  way  facts 
are  appreciated  at  their  correct  value  in  the  United  States. 

As  further  evidence,  but  from  t/iis  side,  wo  have  the 
following  remark  made  by  the  chairman  of  the  Anglo- 
American  Telegrrph  Co.  at  their  last  shai-eholders'  meeting : — 

"  All  we  have  to  do  now  is  to  sit  down  and  receive  our 
dividends." 

3.  It  is  unwise  to  rely  upon  Naval  supremacy  as  sufficient 
reason  for  allowing  all  our  British  trans-Atlantic  cables  to 
pass  into  American  hands,  especially  when  we  remember  that 
control  of  cable  communication  with  other  parts  of  the 
Empire  is  even  more  important  during  tlie  period  when 
International  trouble  is  brewing,  than  during  actual  warfare. 
Germany  and  France  have  recently  recognised  this  by  estab- 
lishing sepamte  cable  links  to  their  own  cxMonies. 

4.  The  loss  quoted  on  the  Pacific  Cable  as  of  last  year  was, 
as  a  matter  of  fact,  that  of  some  years  ago — a  loss  which 
is  steadily  decreasing  each  year.     Parenthetically,  it  may  be 

*  Telegrapft  and  Telephone  Age,  March  16th,  1912. 
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aiUled  that  we  do  not  tjilk  about  a  loss  on  our  Navy  and 
Army  :  yet  efficient  and  ivliable  telegraphic  communication 
with  the  rest  of  the  Empire  is  equally  essential,  and  is, 
indeed,  iiiler  ah'c,  a  necessary  strateuic  adjunct. 

0.  As  an  argument  against  the  proposed  Imperial  Atlantic 
Cable,  it  was  stated  that  the  line  would  require  to  be  laid  in 
duplicate.  Personally.  I  should  propose  that  the  duplication 
should  be  effected  by  "  wireless,"  either  with  the  existing 
Marconi  system  or  by  establishing  a  new  wireless  system,  on 
an  extreme  northern  route.  But,  in  any  case,  it  may  be 
pointed  out  that,  whereas  a  cable  on  the  route  of  the  "  All 
British  "  Pacific  Cable  would  be  far  more  likely  to  give 
trouble  than  one  across  the  Atlantic,  the  Pacific  line  has 
only  once  been  interrupted — and  that  quite  recently — for  a 
very  brief  period,  on  one  of  the  shorter  sections.  It  has,  in 
fact,  got  on  very  well  by  itself  ever  since  it  was  laid  some 
12  vears  ago.  On  the  other  hand,  its  value  as  a  strategic 
asset  was  more  or  less  wiped  out  on  the  day  when  its  Atlantic 
connecting  links  became  entirely  American. 

(i.  A  great  deal  was  said  about  the  Government  wireless 
scheme  ;  but  though  much  was  made  of  the  cost  of  the  pro- 
posed Imperial  Atlantic  Cable,  there  was  no  reference  to  the 
corres^wuding  cost  of  the  wireless  project,  a  cost  which  has 
been  already  estimated  at  a  figure  considerably  in  excess  of 
that  which  would  be  entailed  by  the  Atlantic  cable  link. 

7.  A  point  was  made  that  all  the  new  wireless  stations 
were  to  be  on  British  territory.  But  this  by  itself  does  not 
appear  to  be  of  transcendent  value  in  the  case  of  wireless, 
unless  the  intervenins:  a?ther  space  can  be  also  rendered 
'•  All-British." 

8,  Apparently  the  principal  opponent  to  the  Imperial 
Atlantic  Cable  was  greatly  impressed  with  the  efficiency  of 
"  "Wireless  "  ;  for  he  spoke  of  the  cable  system  as  being  con- 
ceivably "  knocked  out  "  by  wireless.  Suggestions  of  this 
sort,  unfortunately  have  their  effect  when  coming  from 
certain  quarters,  even  though  based  on  no  direct  technical 
knowledge  of  the  two  methods  of  telegraphy.  Thus,  holders 
of  cable  stock  are  being  needlessly  disturbed,  partly  on  this 
account  and  partly  due  to  the  constant  "writing  up" — 
very  much  "  up  " — in  the  non-technical  press  of  everything 
to  do  with  wireless  telegraphy,  without  any  corresponding 
announcement  as  to  what  is  being  done  by  cables  in  the 
ordinary  every-day  course. 

it.  Special  attention  was  called  to  "a  new  automatic 
method  by  which  messages  would  be  ticked  off  at  the  rate 
of  50  words  a  minute."  Apparently  this  had  reference  to 
the  Imperial  wireless  scheme  :  and  if  this  be  so  superior 
— as  seemed  to  be  thought —  why  trouble  about  cable 
rates  ?  It  was  also  stated  that  each  station  was  to  work 
"  practically  instantaneously,"  yet  each  was  to  "  repeat 
to  the  other"  ;  most  of  us  know  something  of  those 
repetitions,  whilst  we  also  know  of  the  great  value  (and  the 
reverse)  of  simultaneously  spreading  news  and  information 
to  a  wide  and  attentive  audience — whether  for  legitimate 
Press  purposes  or  otherwise.  In  the  case  of  war  it  would  be 
distinctly  "  otherwise." 

The  present  position  certainly  suggests  the  desirability  of 
full  and  important  public  inquiry  into  the  relative  merits 
of  cable  and  wireless  telegraphy — as  I  have  constantly  urged 
for.  The  two  systems  should,  in  fact,  be  put  to  actual  test 
by  independent  parties  under  similar  conditions.  That 
would  be  better  than  mere  generalisations  such  as  seem  so 
rife  just  now. 


WIRELESS   TELEGRAPHY    IN    HOROLOGY. 
NAVIGATION    AND    CARTOGRAPHY.* 


A    Duchy    Lighting'    Monopoly. — A   combination   of 

German  manufacturing-  and  financial  interests  is  represented  by  the 
formation  of  the  Thuringian  Electricity  Supply  Co.,  of  Gotha, 
which  has  been  constituted  by  the  A.E.G.,  the  Electricity  Supply 
Co.,  of  Berlin,  the  Electricity  Supply  Co.,  formerly  Lahmeyer  and 
Co.,  the  Bank  for  Electrical  Enterprises,  of  Zurich,  and  the  Electric 
Light  and  Power  Investment  Co.,  of  Berlin.  The  object  of  the 
company,  which  will  have  a  total  share  and  bond  capital  of 
£600,000,  is  to  work  a  concession  granted  by  the  State  Ministry  of 
Gotha,  and  unanimously  approved  by  the  Diet  of  the  Duchy  of 
Gotha,  for  the  supply  of  light  and  power  throughout  the  whole  of 
the  Duchy.  It  is  proposed  to  erect  a  new  power  station  for  this 
purpose  near  Altenbreitungen,  vhilst  the  existing  station  at  Gotha 
is  to  be  acquired  and  enlarged.  The  stations  will  be  connected 
toge'^her  by  means  of  overhead  conductors,  and  will,  therefore,  be 
able  to  render  mutual  assistance.  The  scheme  also  provides  for  the 
construction  of  tramways. 


By  S.  M.  POWELL. 


An  accurate  knowledge  of  the  exact  time  in  a  standard  meridian, 
whether  that  of  Greenwich  or  Paris,  is  essential  to  all  clockmakers, 
public  services  (such  as  railways)  and,  above  all,  to  navigators. 

Whether  in  mid-ocean  or  "  hugging  the  coast,"'  the  navigator 
must  know  precisely  where  he  is  at  every  moment,  and,  to  obtain  this 
information,  he  plots  his  course  on  a  chart  by  aid  of  the  magnetic 
compass  and  the  log.t  The  inevitable  errors  in  such  a  system  of 
navigation  are  rapidly  cumulative,  and  it  is  a  matter  of  great  im- 
portance to  secure  frequent  astronomical  observations,  for  the  only 
changing  feature  from  one  part  of  the  ocean  to  another  is  the  aspect 
of  the  stars.  The  astronomical  observations  enable  a  determination 
of  the  latitude  of  the  place  to  be  made,  but  to  determine  longitvde 
involves  a  knowledge  of  the  local  time  and  of  the  corresponding 
time  in  a  "datum'"  meridian  (Greenwich  or  Paris).  The  local  time 
is  determined  by  a  solar  observation,  and  the  datum  time  is  trans- 
ported by  chronometers,  J  so  that  latitude  and  longitude  are  simul- 
taneously determinable,  and  thence  the  precise  instantanpous 
position  of  the  vessel;  The  accuracy  of  the  results  obtained 
depends  upon  that  of  the  sextant  and  of  the  chronometers  ;  but,  in 
any  case,  the  errors  are  not  so  cumulative  as  those  of  "dead 
reckoning."' 

Harrisson's  navigators  watch  (1761-3)  varied  less  than  two 
minutes  from  correct  time  in  a  voyage  of  147  days'  duration,  while 
Leroy  and  Berthoud's  chronometers,  of  about  the  same  date, 
kept  the  determination  of  longitude  correct  to  O'S",  six  weeks 
after  leaving  port.  Chronometers  are  still  used  for  the  trans- 
portation of  datum  time,  and  the  advances  of  horology  have  evolved 
surprisingly  accurate  and  compact  instruments.  Nevertheless,  it 
is  not  easy  to  guarantee  a  knowledge  of  standard  time,  on  long 
voyages,  correct  to  within  \  second — this  being  a  necessary  and 
sufficient  approximation  in  practice.  For  this  reason  it  is  usual  to 
provide  a  check  by  carrying  two,  three  or  more  chronometers, 
whose  readings  are  carefully  compared. 

Again,  land  exploring  parties  must  carry  chronometers,  if  it  be 
required  to  keep  an  accurate  record  of  the  route  followed,  and  in 
this  case  the  difficulty  of  transporting  several  instruments  and 
preserving  them  from  injury,  by  careless  or  curious  native  bearers, 
is  enormous. 

Whether  on  sea  or  land,  the  accurate  determination  of  datum 
time  has  hitherto  been  costly,  complicated  and  hazardous,  but  wire- 
less telegraphy  affords  an  avoidance,  or  at  least  a  reduction   of  all 
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three  difficulties.  The  Eiffel  Tower  radio-telegraph  station  now 
despatches  diurnal  time  signals,  making  possible  the  checking  of  aU 
chroiometers  within  the  range  of  the  transmitting  station  and 
greatly   reducing   the  importance  of  the  accuracy  of  these  time- 

'ni6C6S 

"  lF/reZe.v.« "  Time  <S'i<7 ««?.<•— Though  the  possibility  of  the  wire- 
less transmission  of  time  signals  was  foreseen  in  the  earliest  days 
of  wireless  telegraphy,  the  limited  range  of  action  of  the  latter 
and  the  time  lag  of  "  coherer  "  detectors  made  an  immediate  applica- 
tion quite  impracticable.  Later  forms  of  detectors  led  to  extended 
range   of  operation  and   instantaneous   telephonic    perception   of 


*  Notes  compiled  from  similar  articles  in  La  Lumikre  Electrique 
and  the  Supplement  to  La  Teehnique  Moderne. 

tSuch  is  navigation  by  "  dead  reckoning"  ;  the  ship  8  position 
is  determined  on  the  chart  by  polar  co-ordinates. 

X  No  astronomical  means  of  determining  the  "  datum  time  is 
sufficiently  simple  and  accurate,  under  the  conditions  obtaining  on 
shipboard. 
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wiljnals,  while  a  Hutticiently  powerful  aendinfr   station  is  now  to  be 
found  in  the  Eiffel  Tower. 

The  French  Central  Marine  CommisHion  undertook  experiments 
in  l'J07,  which  Hhowed,  amonsr  other  thiners,  that  the  Tower  signalH 
%vere  received  over  a  largre  part  of  the  Mediterranean  and  the 
Atlantic  coant  of  Morocco.  The  immediate  effect  of  thi.s  obfiervation 
was  that  Ferric  and  TiHHot  carried  out  trial  time  9i},'nalK  between 
the  Eiffel  Tower  and  Brest  (Recember,  1007).  Chronometers  at 
these  two  places  were  compared  by  aid  of  very  short  signals 
despatched  at  predetermined  times.  To  approach  conditions  which 
would  be  likely  to  obtain  in  ordinary  mercantile  vessels,  the  experi- 
mental ship  (anchored  in  the  roads  of  Brest)  was  provided  with  a 
simple  horizontal  aerial,  suspended  some  20  metres  above  the  deck. 
The  hif^h  dejjree  of  accuracy  with  which  the  vessel's  chronometers 
could  then  be  compared  with  Paris  time,  proved  that  shipping  could 
depend  with  certainty  upon  radio-telegraphic  time  signals.  More 
ambitious  trials  were  conducted  under  the  supervision  of  Com- 
mander Guyou.  with  the  final  result  that  a  regular  diurnal  series  of 
time  signals  are  now  despatched  by  the  Tower  under  the  control  of 
standard  chronometers  in  the  Paris  Observatory.  This  service  has 
been  in  continual  operation  since  May  28rd.  1910,  the  morning 
signals,  however,  being  only  inaugurated  on  November  21st,  1910  ; 
mean  Paris  time  is.  of  course,  transmitted.* 


Fig.  2. 


Fig.  3. 


Two  groups  of  signals  are  emitted  :—0/)  Warning  signals:  (i) 
actual  time  signals.  To  guard  against  vessels  missing  the  warning 
signals  and  therefore  failing  to  receive  the  actual  time  signals 
accurately,  the  latter  are  despatched  thrice,  at  two-minute 
intervals,  viz.: — At  11.0,  11.2  and  11.4  a.m.  (day  signals),  and  at 
12.0,  12.2  and  12.4  a.m.  (night  signals). 

The  time  signal  is  invariably  a  single  short  "  dot,"'  but  the 
warning  signals — ceasing  two  or  three  seconds  before  each  time 
signal— are  arranged  as  follows,  so  that  confusion  between  the 
various  time  signals  is  impossible  : — 


At  11.0  a.m.  (or  12'0  midnight)  :  Long  dashes —  —  — 

At  11.2  a.m.  (or  12.2  a.m.)  :  Dash,  2  dots,  and  soon  —  ••  —  ••  —  •• 
At  11.4  a.m.  (or  12.4  a.m.) :  Dash,  4  dots,  and  soon  —  ■   ••  —  •■  •• 

The  warning  signals  are  sent  by  hand  (key  s,  fig.  1),  there  being 
alw^ays  an  operator  on  duty  at  the  Eiffel  Tower  and  no  great  pre- 
cision (of  time)  being  required  by  these  signals.  The  time  signals, 
hovvever,  are  despatched  by  the  automatic  arrangements  shown  in 
fig,  1,  a  duplicate  subterranean  operating  cable  being  provided 
between  the  Observatory  and  sending  station,  and  the  correct  work- 
ing of  the  whole  plant  being  tested  some  15  minutes  before  each  group 
of  time  signals. 

In  order  to  send  out  a  time  signal,  a  current  of  about  50  amperes 
must  be  temporarily  established  and  then  interrupted  by  a  switch, 
relay-controlled  from  tlie  Paris  Observatory.  This  heavy -current 
switch  is  actually  a  converted  mercury-jet  turbine  interrupter.  As 
.shown  in  fig.  2,  a  turbine  N  forces  a  mercury  jet  out  through  a 
pivoted  nozzle  o.  Normally  this  jet  clears  the  contact  drum  D,  the 
nozzle  being  held  down  by  the  springs,  but,  on  exciting  the  coil  E 
(from  the  Observatory,  clock  circuit),  0  is  tipped  and  the  mercury 
stream,  impinging  on  the  drum  D.  closes  the  main  sending  circuit. 
Directly  the  circuit  of  e  is  opened,  the  mercury  jet  is  again  diverted, 
and  the  "wireless"  signal  ceases.  The  mercury  jet  forms  a  non- 
arcing  switch  and  is  immersed  in  petroleum,  alcohol  or  other 
dielectric  liquid,  to  further  ensure  smart  rupture  of  the  main  sending 
circuit. 

It  will  be  seen  from  fig.  1  that  an  appreciable  time  must  elapse 
between  the  closing  of  the  clock  circuit  at  the  Observatory  and  the 
emission  of  the  time  from  the  Tower.  As  this  time  lag  is  a  constant 
amount,  and  as  the  time  takfn  to  propagate  Hertzian  waves  (over 
the  maximum  range  within  which  they  can  be  received  from  the 
station),  is  negligible,  it  follows  that  the  Observatory  clock  can  be 
adjusted,  once  for  all,  to  close  its  local  circuit  so  much  before 
11  a.m.  (or  12  midnight,  &c.)  that  the  actual  time  signal  is  heard 
thereafter,  by  all  stations  within  range,  at  precisely  the  correct 
moment.  This  adjustment  is  made  with  the  aid  of  a  receiving 
station  adjacent  to  the  Observatory,  and  wht n  effected,  subsequent 
signals  are  emitted  and  received  Avith  an  error  certainly  less  than 
half  a  second  (which  approximation  is  amply  suflScient,  since 
4  sec.  represent  one  equatorial  mile.) 

"  The  German  Norddeich  station  (at  the  mouth  of  the  Elbe)  has 
also  instituted  a  service  of  time  signals,  the  time  transmitted  in  this 
case  being  that  of  the  meridian  of  Greenwich.  In  March  11th, 
1!>11  (some  time  after  these  notes  were  prepared),  Paris  time  was 
put  back  9'  minus  21",  and  is  now  in  agreement  with  Greenwich. 


ilfienint^  'lime  SiijnaU. — .Any  exi.-^ting  land  or  ship  wireless 
telegraphy  installation  can,  of  cours*-.  receive  time  sig^nal*  withoot 
any  additional  apparatus,  and  as  the  tentative  exr>eriment8 
of  Ferrit'  and  Tisnot  showed  the  special  ei|aipment  required 
by  any  vesseJ,  not  already  furnished  with  "  wirele««'"  apparatu.". 
is  quite  simple  and  need  cost  no  more  than  £10 — £20  at  the 
most. 

The  antenna  required  will  be  higher,  the  further  the  vessel  Li 
from  Paris,  but  an  elevation  of  18-20  metres  suffices  for  distances 
up  to  2.50-.300  km.  (l."<r,-190  miles).  A  special  receiving  circuit, 
uge<l  only  for  the  reception  of  time  signals,  has  the  considerable 
advantage  that  it  may  be  tuned,  once  for  all,  to  be  .syntonic  with 
the  waves  radiated  by  the  Eiffel  Tower,  thus  becoming  opecially 
suitable  for  unskilled  handling  as  well  as  simple  and  cheap  in  con- 
struction. 

Two  t  pecially  designed  types  of  receiver  now  in  use  employ  : — 
(«)  An  electrolytic  detector  ;  Qi)  a  solid  contact  detector. 

Tijpi-  (a')  is  represented  diagrammatically  in  fig.  3.  It  mnst  be 
noted  that  though  the  absence  of  a  transmitting  circuit  in  these 
special  sets  considerably  simplifies  their  arrangement  as  a  whole, 
it  usually  removes  all  possibilities  of  charging  secondary  cells  for 
use  in  the  local  circuit  of  the  receiving  detector.  For  this  reason, 
two  Leclanche  cells  are  employed  in  the  arrangement  of  fig.  3. 
An  electrolytic  detector,  consisting  of  a  lead  cathode  and  dilate 
sulphuric  acid  electrolyte  is  connected  as  shown ;  the  back  E  u.F.  of 
this  detector  is  very  slightly  greater  than  that  of  the  two  Leclanche 
cells  in  series,  so  that  the  circuit  may  Ije  left  permanently  closed 
without  any  fear  of  electrolysis  of  the  detector  or  polarisation  of 
the  battery.  No  potential  box  is  needed  in  the  detector  circuit, 
and,  since  the  batters-  only  gives  current,  and  that  of  infinitesimal 
strength,  during  the  short  time  occupied  by  the  warning  and  time 
signals,  it  requires  no  more  attention  than  the  occasional  making- 
up  of  evaporation.  The  transformer  f,  v  (fig.  3)  compensates  for 
the  small  diminution  of  sensibility  incurred  by  applying  to  the 
detector  a  voltage  slightly  less  than  its  back  e.m.f.,  and,  further, 
allows  of  the  use  of  ordinary,  cheap  telephones  (of,  say,  l.">0  ohms 
resistance),  instead  of  the  costly,  specially  high  resistance  receivers 
(about  7,000  ohms),  generally  employed  in  wireless  circuits. 

The  syntonic  resonator,  R,  connected  in  series  with  the  battery 
and  detector  (to  the  positive  of  each),  avoids  the  necessity  for  a 
condenser  in  the  circuit,  thus  further  simplifying  the  apparatus, 
without  at  all  detracting  from  its  efficacy. 
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Ti/jie  (J). — The  great  advantage  of  the  following  arrangement 
(figs.  4  and  ">),  is  that  it  avoids  the  necessity  for  a  local  battery 
and  '"volt  box  "  by  the  use  of  a  rectifying,  solid  contact  detector.* 

Referring  to  fig.  4,  a  rectangular  Oudin  resonator  forms  the 
secondary  of  the  receiving  circuit,  and  is  once  for  all  tuned  to  the 
wave  length  of  the  Eiffel  Tower  waves.  The  whole  may  be  used 
with  <i)n/  aerial  system,  and  the  robust  detector  employed  needs  a 
minimum  of  care  and  skill  in  its  manipulation.  The  primary  of 
the  resonator,  connected  between  aerial  and  earth,  consists  of  the 
turns  between  the  cursor  a  and  terminal  m.  By  traversing  the 
cursor  a,  the  best  receiving  position  is  soon  found,  the  closed 
resonant  secondary  circuit  rendering  tuning  very  sharp  and  allowing 
of  the  elimination  of  parasitic  signals  (by  its  very  arrangement  the 
receiver  can  only  detect  signals  of  the  Tower  wave  length,  a  fact 
further  obviating  the  risk  of  confusion). 

Wherever  the  Eiffel  Tower  time  signals  can  be  received,  a  good 
watch  keeps  sufficiently  accurate  time,  si/h/e<t  to  t/iin  diuniol  con- 
trol, for  all  practical  purposes  :  to  facilitate  comparisons  between 
the  watch  or  chronometer  and  the  time  signals,  the  former  should 
be  mo  mted  as  near  as  possible  to  the  receiving  apparatus.  The 
present  effective  radius  of  transmission  of  the  Tower — for  such 
work  as  the  above — is  about  2.000  km.  (1,2.")0  milesX  and  will  to 
considerably  greater  when  the  new  station  is  in  operation.  As 
already  explainrd,  the  utility  of  these  diurnal  time  signals  extends, 
not  only  to  mariners  and  explorers,  but  also  to  towns  far  from  an 
Observatory,  to  postal  authorities,  to  railway  companies  and  similar 
bodies  and  to  individual  experimenters  and  clockmakers. 

The  Aceurati'  Determination  of  Ditf'erenees  of  Lonifitmle. — Though 
a  single  "dot"'  signal  suffices  to  give  a  time  notification  accurate 
enough  for  ordinary  navigating  and  similar  purposes,  it  is  insuffi- 
cient  to  fix  the  precise  value  of  a  difference  of  l&ugitutle  to  that 

*  Lead  sulphide  or  galena,  mounted  in  a  brass  cup,  forms  the 
fixed  contact,  while  a  piece  of  cast  zinc  oxide,  mounted  in  a 
metallic  capsule  constitutes  the  adjustable  contact.  The  latter  is 
held  down  by  a  suitable  spring  and  guide-piston  as  shown  in  fig.  o. 
The  whole  is  protected  by  a  brass  shell  secured  by  a  bayonet  joint, 
and  capable  of  being  turned  through  30°  ''n  one  direction  or  the 
other,  to  place  the  electrodes  in  or  out  of  contact. 
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degrree  of  accuracy  requisite  in  cartographical  and  similar  work. 
Instead  of  accuracy  to  within  0'5  sec,  it  is  now  required  to  make  time 
comparisons  correct  to  some  hundredths  of  a  second.  This  result 
has  been  attained  by  f  mittingr  a  sustained  train  of  Hertzian  ''  dots,'" 
then  applying:  the  principle  of  cohicideiices,  as  below. 

Two  stations,  A  B,  whose  difference  of  longitude  is  required — for 
mapping  or  other  purposes — or  whose  chronometers  are  to  be 
accurately  compared,  are  provided  with  second  pendulums.     At  a 
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Fig.  6. 


Fig.  6a. 


make  contact  with  rings  c^  c\  c'^  c''  of  silver  thread  mounted  on 
supports  »i  /I,  w^  «\  which  are  capable  of  micrometric  adjustment 
to  vary  the  duration  of  the  contact  effected  by  the  rings  c^  c',  c'^  c'^. 
The  latter  ensure  an  even  contact,  of  any  duration  requisite 
to  ensure  correct  working  of  the  relay  u  (which  controls  the 
mercury  turbine  contact  maker,  see  fig.  2)  and  this  without  dis- 
turbing the  correct  oscillation  of  the  pendulum.  In  order  to  reduce 
the  delicacy  of  the  latter,  it  is  found  advisable  to  use  a  half-second 
pendulum,  making  contact  in  the  relay  circuit  once  per  complete 
oscillation  instead  of  once  per  swing. 

Tests  of  the  Above  Method. — Tests  were  initiated  in  January,  1910, 
by  the  collaboration  of  the  Bureau  des  Longitudes,  the  Montsouris 
Observatory  and  the  Eiffel  Tower  authorities.  The  preliminary 
tests  showed  that  no  personal  equation  was  involved  in  the  measure- 
ments, and  that  the  time  lag  of  the  transmitting  apparatus  was 
sensibly  constant.  The  maximum  error  in  the  observation  of  a 
coincidence  was  never  greater  than  a  single  beat  ;  and  the  mean 
of  eight  comparisons  made  by  two  observers  agreed  to  within 
ji^T  sec,  the  mean  error  on  a  single  observation  being  ±  0'006  sec. 

These  experiments  were  soon  interrupted  by  the  Seine  floods 
(which  disorganised  the  Eiffel  Tower  plant),  but  were  resumed  in 


third — reference — station  (here  the  Eiffel  Tower),  a  pendulum 
beating,  say,  1^^  sec,  controls  the  "wireless"  transmitting  circuit, 
and  thus  sets  up  a  train  of  "dots  "at  intervals  of  IjJ^  sec.  (see 
figs.  6  and  6a). 

Both  stations  A  B  hear  these  "  dots  "  in  their  receiving  telephone, 
and,  superposed  thereon,  the  beats  of  their  own  "local"  clocks. 
The  latter  result  is  secured  by  mounting  microphones  in  the  cases 
of  the  clocks  concerned  ;  the  microphone  currents  traverse  an 
induction  coil,  the  secondary  of  which  is  shunted  across  the 
receiving  telephone  (see  fig.  8).  Regulating  resistances  in  the 
primary  (microphone)  and  secondary  (telephone)  circuits,  enable 
the  local  beats  to  be  adjusted  to  the  same  quality  and  intensity  as 
those  of  the  Eiffel  Tower — heard  through  the  intermediary  of 
wireless  telegraphy. 

Each  observer,  A  B,  will  hear  his  local  beats  gain  on,  coincide 
with,  and  gradually  recede  from  those  of  the  Tower,  this  cycle  being 
indefinitely  repeated,  and  a  coincidence  of  beats  being  heard  when- 
ever the  faster  pendulum  gains  one  beat  on  the  slower.  These 
periodical  coincidences  form  the  basis  of  the  whole  method  ;  they 
may  be  detected  with  great  accuracy,  and  all  each  observer  has  to 
do  is  to  count  the  number  of  Eiffel  Tower  beats  between  each  coin- 
cidence, and  note  the  time  shown  by  the  local  clock  at  the 
occurrence  of  each. 

Suppose,  for  instance,  that  A  hears  a  coincidence  at  10  hr.  7  min. 
3  sec,  after  the  Tower  clock  has  beaten  182  times,  and  that  B  hears 
a  coincidence  at  12  hr.  17  min.  43  sec,  at  the  195th  beat. 
Between  these  observations  there  elapses  (195  —  182)  X  I'Ol  sec. 
=  13*13  sec.  Hence,  when  A's  clock  shows  10  hr.  7  min.  3  sec, 
B's  shows  12  hr.  17  min.  43  sec.  —  13*13  sec,  i.e.,  12  hr.  17  min. 
29'87  sec.  ;  similarly  when  B's  clock  shows  12  hr.  17  min.  43  sec. 
As  shows  10  hr.   7   min.  1613  sec. 

It  is  thus  possible  to  determine,  very  accurately,  the  simultaneous 
local  times  in  the  stations  A  B,  and  thence,  in  the  ordinary  way,  and 
to  an  equal  degree  of  accuracy,  the  difference  of  longitude  between 
the  two  places. 

The  origin  from  which  the  beats  of  the  Tower  pendulum  should 
be  counted  is  determined  thus  : — The  pendulum  is  started  at  an 
approximately  fixed  time  (determined  in  advance).  After  a  certain 
time,  an  interrupter  opens  the  relay  circuit  for  one  beat,  thus 
missing  one  signal.  The  observers  at  A  B  note  this  interruption, 
and  thence  count  1,  2,  3,  «fec.,  starting  on  the  next  beat.     At  beat 
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Fig.  7. 

60  a  further  gap  is  created,  and  observers  who  missed  the  origin 
can  thus  pick  up  the  sequence  and  go  on  61,  62,  63,  &c.  At  beat 
No.  (120  +  10)  =  130  the  sending  circuit  is  again  opened  and 
further  checking  points  are  thus  afforded  from  time  to  time,  the 
interval  between  gaps  being  increased  by  10  beats  per  gap.  At 
whatever  point  an  observer  may  "  break  in,"  it  is  possible  for  him 
to  refer  his  observations  to  the  true  origin  of  the  series  of  Tower 
beats,  by  noting  the  number  of  beats  to  the  next  gap  and  the 
succeeding  interval  between  gaps. 

The  Eiffel  Tower  signals  are  controlled  by  an  electromagnetic- 
ally  maintained  Lippmann  pendulum  (figs.  6  and  7)  adapted  to  its 
present  use  by  the  addition  of  two  silver  bars  «,  b  (fig.  7)  which 
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Fig.  8. 


July,  1910,  when  the  results  already  obtained  were  verified,  the 
complete  practicability  of  the  whole  scheme  being  so  clearly  demon- 
strated that  the  method  is  soon  to  be  applied  to  cartography  in 
Africa  (see  below). 

The  results  obtained  in  the  Montsouris-Brest  trials  were  checked 
by  the  direct  telephonic  transmission  of  signals.  The  maximum  dis- 
crepancies between  the  time  comparisons,*  effected  by  telephone 
and  by  "wireless,"  were  less  than  0*01  second, t  and  it  was  found 
throughout  that  the  wireless  signals  were  received  with  greater 
ease  and  consistency  than  those  transmitted  over  wires. 

The  wireless  determination  of  differences  of  longitude  (primarily, 
of  course,  differences  of  time)  is  highly  convenient  and  accurate, 
and  possesses  the  important  advantage  of  making  possible 
simultaneous  comparisons  between  any  number  of  pairs  of  stations 
within  the  range  of  the  standard  or  reference  station. 

Large  ports  and  inland  towns  are  gradually  being  provided  with 
wireless  telegraph  apparatus,  and  it  does  not  seem  too  much  to 
predict  that  in  the  comparatively  near  future,  vessels  on  all  the 
oceans  of  the  world  will  be  able  to  receive  daily  time  signals  and 
probably  various  meteorological  signals,  useful  to  the  navigator. 
When  within  200  or  300  miles,  at  least,  of  land  they  will  be  able  to 
locate  wireless  "  beacons  "  with  an  error  not  exceeding  2°§.  The 
dangers  of  lost  bearings  and  of  collision  or  shipwreck  in  fog  cr  on 
dangerous  coasts  will  be  almost  eliminated,  and  assistance  will  be- 
summoned,  in  case  of  necessity,  with  maximum  rapidity  and 
certainty. 

Again,  starting  from  various  wireless  stations  skirting  unknown 
territory,  the  difference  of  longitude  between  these  reference  bases, 
and  distant  or  inaccessible  places  (reached  only  by  explorers  and 
the  required  few  observers  with  a  simple  portable  wireless 
receiving  apparatus,  and  a  clock  showing  the  time  of  the  place), 
will  be  obtained  with  an  ease  and  accuracy  hitherto  unattainable. 

Various  blanks  in  the  map  of  Africa  are  soon  to  be  filled  in  by 
this  method.  The  Etablissement  Militaire  de  la  Telegraphic  is  at 
present  organising  a  vast  radio-telegraphic  network  in  Africa. 
Stations  at  Rufisque  and  Port  Etienne  are  already  complete ; 
stations  at  Dakar,  Konakry  and  Monrovia  are  under  construction, 
and  schemes  are  on  foot  for  stations  at  Loango  and  Brazzville, 
Tchad  and  Senegal,  Timbuctoo,  Tabou,  Kotonou  and  Grand 
Bassam. 

This  vast  network  will  be  completed  this  year  and  will  result  in 
a  triangulation  closing  on  Paris  and  the  Navy  and  Administration 
des  Telegraphes  stations  at  Bizerta,  Oran  and  Algeria. ||  No  more 
striking  instance  could  be  quoted  of  the  tremendous  possibilities 
lying  before  wireless  telegraphy — some  known,  but  unutilised,  many 
more  probably  yet  to  be  conceived. 

*  Mean  Paris  time  and  sidereal  time  at  Brest. 

t  The  telephonic  comparisons  agreed  to  within  less  than 
0*003  second,  while  the  more  readily  effected  wireless  comparisons 
agreed   to  within  0*0u9  second  (maximum  error). 

§  See  "  Syntony  and  Directive  Wireless  Telegraphy,"  Electrical 
Review.  December  15th,  1911,  page  974. 

II   Measurements  of  the  longitude  differences  Paris-Bizerta,  Paris 
Dakar,  are  to  be  commenced  at  once.     The  Rufisque  station  signals 
have  been  received  at  the  Eiffel  Tower,  though  the  power  employed 
is  only  5  KW.,  and  the  route  (4,700  km.,  i.e.,  2.937  miles)  is  mainly 
over  land. 
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METAL    MARKET. 


LEGAL. 


FloctnatioDH  In  March. 


SPELTER    (G.O.B's.). 
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Agricultural  Machinery  Competition. — An  inter- 
national competition  of  motor-driven  agricultural  machinery  is  to 
be  held  in  Monte-Video  from  A.pril  to  October  this  year,  as  the  result 
of  the  efforts  of  the  Ministry  of  Trade  to  further  the  use  of  agricul- 
tural machinery  in  the  Republic  of  Urug'uay.  Some  60  motor 
ploughs  are  already  in  use,  mostly  supplied  from  England  and  the 
United  States.  A  jury  has  been  named,  the  chairman  of  which  is 
Engineer  Otto  Kasdorf,  the  head  of  the  testing  department  of 
the  Agricultural  High  School,  who  has  drawn  up  the  regulations  of 
the  competition,  which  aims  to  be  purely  practical,  the  show 
element  as  far  as  possible  being  eliminated, — Zc'it.  Oe»t.  Imj.  v/nd,  Arkt. 


Bailky  r.  Wkkdon 

On  March  27th,  before  hia  Honour  Sir  W.  L.  Selfe,  in  the  West 
London  County  Court,  C.  J.  Bailey,  electrical  engineer,  of  45, 
Grafton  Road,  West  Ken.sington,  sued  James  Wendon.  of  Folh&a 
Palace  Road,  for  £15,  the  value  of  a  dynamo  which  he  wis 
detaining.  The  facts  were  that  the  defendant  had  let  1.^8,  Fnlh&m 
Palac*;  Road  to  a  Mr.  Lawrence,  and  ab<.»ut  the  end  of  Aa^^uat 
he  sold  to  the  plaintiff  a  dynamo  of  the  Mancheeter  type 
for  £1.">.  After  the  bargain  was  struck  the  machine  waa  left  with 
Lawrence  to  sell,  plaintiff  at  the  same  time  saying  that  he  also 
would  tadeavour  to  find  a  purchaser.  Some  weeks  pa-jsed  by  and 
Mr.  Reginald  Wicks,  of  231,  Kilburn  Park  Road,  manager  of  the 
Paddington  Tyre  Company,  hearing  that  the  dynamo  was  for  sale, 
offered  £20  for  it.  When  plaintiff  and  he  went  to  1.08.  Folham 
Palace  Roa<l  to  view  the  purchase,  Lawrence  had  gone,  after 
handing  over  all  his  debts  and  goods  to  the  landlord,  the  defendant, 
in  satisfaction  of  £139  rent  overdue.  When  applied  to  to  deliver  np 
the  dynamo,  Wendon  declined  unless  Lawrence  was  produced  to  say 
that  the  dynamo  was  plaintiffs.  As  that  person  could  not  be  found, 
defendant  stuck  to  the  machine.  After  evidence,  the  jury  found 
that  the  dynamo  was  the  property  of  the  plsiintiff.  and  gave  a 
verdict  in  his  favour,  asses-sing  the  value  of  the  dynamo  at  £10, 
and  awarding  him  damages.  His  Honour  entered  judgment  for 
delivery  up  of  the  dynamo  on  the  payment  of  £10,  with  the 
damages  and  costs  on  the  lowest  scale. 


Cooper  r.  L.C.C. 

On  Tuesday,  March  26th,  P.  Cooper,  an  ironmonger,  of  High 
Street,  Deptford,  sued  the  L.C.C.  for  damages  for  injuries  caused  to 
him  through  the  alleged  negligence  of  defendants"  servants.  On 
July  14th  last  plaintiff  was  on  his  way  to  his  Dep:ford  premises, 
when,  in  crossing  the  road,  he  was  knocked  down  by  an  electric 
tramcar  near  the  Broadway,  Deptford.  The  defence  was  contributory 
negligence  on  the  part  of  the  plaintiff,  but  the  jury  found  for  the 
plaintiff,  with  £300  damages.     Judgment  accordingly,  with  costs. 


[Other  Legal  matter  will  be  found  in  our  "  Notes  '  pages.] 


The  Transfer  of  Municipal  Works  in  Germany. — A 

new  phase  of  the  question  of  electrical  monoplies  in  Germany  has 
now  arisen  in  connection  with  electric  supply  works.  As  is  well- 
known,  various  Federal  Governments  in  that  country  have  issued 
orders  warning  the  local  authorities  against  entering  into  agreements 
which  would  confer  upon  any  firm  a  monopoly  of  the  supply  of 
installation  materials,  motors  and  accessories,  lamps.  .Sec,  in  respect 
of  central  or  overland  stations,  whilst  at  the  same  time  the 
Government  officials  have  been  instructed  to  refuse  to  sanction  any 
agreements  between  local  authorities  and  manufacturing  firms 
which  would  result  in  the  latter  obtaining  a  direct  or  indirect 
monopoly.  It  is  now  of  some  interest  to  observe  that  the 
Saxon  Ministry  for  Home  Affairs  has  taken  a  further  step  by 
the  issue  of  an  order  advising  the  local  authorities  who  own 
electric  supply  works  against  the  sale  or  leasing  of  the  works  to 
large  electricity  concerns.  It  is  pointed  out,  in  the  first  place,  that 
if  the  communal  works  in  Sixony  should  gradually  decrease  in 
numbers  and  pass  into  private  hands,  the  danger  would  arise  that 
the  country  would  become  dependent  upon  a  few  large  private 
undertakings  for  the  supply  of  current.  In  the  course  of  time 
such  dependence,  both  in  connection  with  the  fixing  of  prices  for 
currrent  and  in  other  respects — as,  for  instance,  the  construction 
of  tnamways — would  turn  out  to  be  very  oppressive."  The  Ministry, 
therefore,  wishes  that  all  communal  authorities  and  combinations 
of  such  authorities  should  clearly  understand  the  serious  con- 
sequences which  would  follow,  and  what  greai  respDnsibility  they 
would  assume,  if  they  took  the  step  of  disposing  of  their  works  to 
private  companies.  This  situation  would  not  be  changed  in  any 
way  by  momentary  advantages  and  financial  relief,  or  by  long  term 
contracts  in  regard  to  the  obtaining  of  current.  By  the  sale  of 
their  works  the  communes  might  irretrievably  .-surrender  the 
important  righ*  of  fixing  the  conditions  for  procuring  electric 
power  according  to  their  own  estimates.  This  right  would  become  of 
greater  importance  In  the  future,  as  industries  and  small  trades  are 
adopting  electricity  in  an  increasing  degree,  and  the  requirements 
of  individual  households  are  constantly  growing.  The  order  pro- 
ceeds to  remark  that  if  an  electricity  works  has  to  contend  with 
difficulties  in  the  early  years  of  its  existence  and  requires 
financial  grants  in  aid,  this  is  not  a  sufficient  reason  for  dis- 
posing of  it  to  a  private  contractor.  Works  which  have  for  a 
long  time  pist  yielded  profits  have  also  had  to  pass  through  such 
unfavourable  times,  and  the  interests  of  a  distant  future  should  not  be 
forgotten  in  connection  with  present  unsatisfactory  annual  balance- 
sheets.  The  Ministry  does  not  wish  to  limit  in  any  way  the  local 
right  of  self-government,  but  it  is  desired  that  the  local  authorities 
should  recognibe  more  than  hitherto  that  they  have  to  defend  this 
right  also  in  relation  to  private  enterprise.  It  is  considered  that  the 
reasons  adduced  in  the  order  against  the  sale  of  supply  works  arc- 
equally  applicable  to  the  leasing  of  works,  as,  after  the  expiration 
of  the  lease,  especially  if  it  extends  over  several  decades,  the  lessor 
for  technical  and  economic  reasons  would  never  again  be  able  to 
take  over  the  working  of  the  undertakings. 
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FOREIGN   AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    aOODS.< 


Amendments. 

NEW  ZEALAND.— The  New  Zealand  Cusstoms  Authorities  have 
decided  that  the  bar  dial  bridge  (a  Wheatstone  bridge)  shall 
l>e  dutiable  at  the  rate  of  20  per  cent,  tid  ral.  if  of  British 
origin,  and  at  the  rate  of  30  per  cent,  (ui  ml.  if  of  foreign 
origin. 

The  New  Zealand  Minister  of  Customs  has  isued  an  order 
to  the  effect  that  every  entry  for  ad  valorem  goods  imported 
into  the  Dominion  shall  have  endorsed  thereon,  or  shall  be 
accompanied  by,  a  declaration  in  a  prescribed  form,  and  that 
such  declaration  shall  be  signed  by  the  person  making  the 
same  in  the  presence  of  one  of  the  undermentioned  persons, 
viz. :  a  collector  of  customs,  a  proper  officer  of  customs  acting 
for  such  collector,  a  postmaster  or  a  Custom  House  agent. 
The  form  of  declaration  is  to  be  tilled  up  as  directed  by  or 
for  the  importer  of  the  goodt^  and  no  declaration  will  be 
deemed  sufficient  to  enable  an  entry  to  be  passed  at  the 
Customs  until  so  filled  up  and  until  every  alteration  or 
correction  thereon  has  been  initialled  by  the  declarant  and  by 
the  person  before  whom  the  declaration  is  made. 

SOUTH  AFRICA.— The  South  African  Customs  Authorities  have 
decided  that  electric  detonators  and  fuses  are  to  be  dutiable 
at  the  rate  of  15  per  cent,  ad  ral.  if  of  foreign  origin,  and  at 
the  rate  of  12  per  cent,  ad  val.  if  of  British  origin. 

AUSTRALIAN     COMMONWEALTH.  —  The    Australian    Customs 
Authorities  have  recently  issued  the  following  decisions  as 
to  duties  to  be  levied  oncertain  electrical  and  similar  goods. 
In  all  cases  the  duties  quoted  are  those  under  the  British 
Preferential  Tariff  :— 
Glass  globes  with  metal  neck  and  cap  perforated  to  admit 
electric   wires.      (Used   to   protect   electric  lights  in 
exposed  places.)     ...         ..•         •••         •••         •••         •••      1*^  '° 

Automatic  switch  with  overload  coils  and  transformers 
attached       ^^^e^- 

CORSICA.— A  Bill  has  recently  been  laid  before  the  French  Chamber 
of  Deputies  and  referred  to  the  Customs  Commission,  pro- 
posing to  modify  the  existing  Customs  regime  in  Corsica. 
This  Bill  provides  that  foreign  products  shall,  on  importation 
into  Corsica,  pay  the  same  rates  of  duty  as  those  leviable  in 
France.  At  present,  goods  are  dutiable  at  rates  leviable  under 
a  special  Corsican  tariff  which  although  framed  on  the 
French  tariff,  is  not  absolutely  identical. 

SALVADOR.— A  Decree  has  recently  been  issued  by  the  Salvador 
Government  reducing  the  surtax  on  imported  goods  in  general 
from  20  per  cent  to  11  per  cent.  This  Decree  was  to  come 
into  force  60  days  after  its  publication,  which  took  place  on 
September  19th  last. 

PANAMA. — The  fee  payable  to  Consuls  of  Panama  for  certifying  a 
set  of  bills  of  lading,  has  been  reduced  from  three  dollars  to 
one  dollar  in  cases  where  the  value  of  the  goods  entered  on 
,   the  bills  does  not  exceed  100  dollars. 

GRENADA. — The  Grenada  Government  have  recently  promulgated 
a  new  Customs  Tariff.  Under  this  tariff  the  duty  to  be  levied 
on  "unenumerated  articles"  has  been  raised  from  7i  per  cent. 
ad  ral.  to  10  per  cent,  ad  val.  This  duty  would  apply  to 
most  electrical  and  similar  goods  which  are  not  admitted 
free  of  duty  (see  statement  as  to  the  duties  on  electrical 
goods  in  Grenada  published  in  the  Electrical  Review, 
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Oompiled  expressly  for  this  journal  by  Messrs.  W.  P.  Tbompsom  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.O.,  and  at 
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6,624.  "Multiple  control  of  electric  motors."  R.  Richteb  and  Maffbi- 
ScHWAHTZ-KoPFF  Werile  G.m.b.H.  (Convention  date,  April  21st,  1911, 
Germany.)    March  18th.     (Complete.) 

6.639.  "  Selective  electric  signalling  on  omnibus  circuits."  G.  H.  Crook. 
(Addition  to  8,288/1911.)    March  18th.     (Complete.) 

6.640.  "  Selective  electric  signalling  on  telephone  exchange  party  lines." 
G.  H.  Crook.    March  18th. 

6,645.     "  Electric  medical  appliance."     E.  T.  Bbaaboi'.    March  18th. 

6,647.  "  Alternating  current  electricity  meters."  Siemens  Schuckertwerke 
G.M.B.H.  (Convention  date,  March  18th,  1911,  Germany.)  March  18th.  (Com- 
plete.) 

6,650.     "  Electric  ear  trumpet."    J.Green.     March  18th. 

6,C'53.  "Automatic  arrangement  for  giving  a  small  and  a  large  gearratio 
between  two  shafts  for  starting  internal  combustion  engines  with  small  electric 
machines."     P.  L.  R.  Pbaser.    March  JSth. 

6.655.  "  Vapour  electric  apparatus."     M.  A.  E.  Li-blanc.    March  18th. 

6.656.  "Remote  control  electricall:  operated  lock."  G.  W.  Peahson, 
March  18th. 

6,670.  "auspenBion  of  overhead  conducting  wires  for  electric  railways." 
A.  G.  Bi,o\»M.  (Bergmann-Elektricitats  Werke  Akt.-Ges.,  Germany.)  Marob 
18th.     (Complete.) 

6,073.  "  Switches  combined  with  plug  terminals  for  electric  circuits." 
W.  E.  Watson.     March  18th. 


6,716.  "  Distance  operated  mechanisms  and  signals  on  electric  supply 
systems."    H.  W.  Handcook.    March  19th. 

6,752.    "Electrical  signs."    T.  Pvbds.    March  19th. 

6,758.  "  Batteries."  W.  C.  Banks  and  R.  C.  Wood.  March  19th.  (Com- 
plete.) . 

6,T03.  "  Electrical  heating  apparatus."  L.  G.  Bynq  and  J.  H.  Collinos. 
March  19th. 

6,772.  "  Electrostatic  separating  devices  for  sorting  heterogeneouB 
materials,  more  especially  minerals,  metallic  and  others,  sulphur,  phoi- 
phates  of  lime,  and  like  materials."    A.  M.  F.  Blanchard.    March  19th. 

6,778.  "  Tungsten  or  the  like  metnl  filament  and  a  process  of  manufacturing 
the  same."    J.  Hubers,    (Julius  Pintsoh  Akt.-Ges.,  Germany.)    March  19th. 

6,785.  "  Primary  batteries."  T.  A.  Taylor  and  T.  H.  Jones.  March  19th. 
(Complete.) 

6,803.  "  Electrical  distribution  apparatus."  J.  Bi.rcR.  March  19th.  (Com- 
plete.) 

6,807.    "  Electric  arc  lamps."    G.  E.  Tate.    March  19th. 

6,828.  "  Electric  governors  for  engines,"  8.  Rumolino.  (Addition  to  29,754| 
1909.)    March  19th.    (Complete.) 

6,832.  "  Callendars  for  use  in  connection  with  telephone  instruments." 
P.  8.  PococK,  E.  S.  SiBDN  and  L.  G.  Crook,  trading  as  Pocock  &  Sibnn,  March 
19th. 

6,857.  "  Wind-driven  electric  generator  apparatus."  J.  L.  Noblett.  March 
20th. 

6,882,  "  Method  of  restraining  the  augmentation  of  an  electric  current  and 
contrivance  therefor."  A.  N.  Hazlehdrst  and  Longstbeths,  Ltd.  March 
20th. 

6,889.  "  Graded  service  automatic  telephone  system."  H.  Baron.  March 
20th.    (Complete.) 

6,918.  "  Method  of  and  apparatus  for  making  incandescent  lamp  bases  and 
the  like."  British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co., 
United  States.)    March  20th. 

6,920.  "  Conduits  for  electrical  cables  and  the  like."  M.  Eahn.  March 
20th. 

6,922.  "  Safety  apparatus  for  electrically-propelled  trains."  Siemens  Bros. 
Dynamo  Works,  Ltd.,  and  F.  Lydall.     March  20th. 

6,946.  "  Cover  for  electric  arc  and  gas  incandescent  lamps  to  prevent  dust 
nuisance  during  cleaning  operation."  8.  A.  Moss  and  A.  G,  Moss.  March 
21st. 

6.961.  "  Connection  box  with  revolving  contacts."  L.  M.  Watebhousk  and 
Simplex  Conduits,  Ltd.    March  21st.    (Complete.) 

6.962.  "Apparatus  for  the  generation  of  electricity  from  the  motion 'or 
currents  of  water,"  A,  Visser,  J,  H.  de  Goede  and  J.  de  Veen.  March  aist. 
(Complete.) 

6,977.  "  Apparatus  for  indicating  speeds  at  a  distance,"  Siemens  Bros. 
AND  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.)  March  21st. 
(Complete.) 

6,988.    "  Inductor  alternator."    E.  Podlesak.    March  21st.    (Complete.) 
It  6,990.    "  Reverse  current  relays."    E.  Mollee.    March  2l8t. 

7,014.  "Relays  for  electric  control  systems."  BRmsH  Thomson-Houston 
Co.,    Ltd.    (General  Electric  Co.,  United  States.)    March  21st. 

7,044.  "  Continuous  current  electrical  machines  without  commutators." 
F.  Mackintosh.    March  22nd. 

7,053.  "  Electrical  resistance  used  for  heating  purposes."  F.  B.  Cox, 
March  22nd. 

7.055.  "Electric  motor  controllers,"  J.  W.  Gibson  and  J.  H.  Gibson. 
March  22nd. 

7.056.  "Lamp  pillars  for  electric  lighting."    J.  Southall.     March  22Bd. 

7.057.  "  Electric  and  other  lamps  and  their  attachments."  J.  T.  Daixaway. 
March  22nd. 

7,087.  "  Electric  lamps  with  concentrated  illuminating  effect."  H.  Hirsch, 
March  22nd. 

7.096.  "  Cam  regulating  mechanism."  British  Thomson-Houston  Co.,  Ltd. 
(Allgemeine  Elektricitats  Ges.,  Germany.)    March  22nd. 

7.097,  "Method  of  fixing  contacts  to  springs  and  the  like  for  electrical 
purposes."  Telephon  Apparat  Fabbik  E.  Swietdsch  &  Co.  G.m.b.H.  (Con, 
vention  date,  March  22nd,  1911,  Germany.)    March  22nd,    (Complete.) 

7,100.  "Telephone  systems."  E.  A.  Mellingek.  March  22nd.  (Com- 
plete.) 

7,102.    "  Electric  couplings."    J.  May.    March  22nd. 

7,115.  "Switch'  for  controlling  electric  circuits."  H.  S.  Benson. 
March  23rd. 

7,133.  "Electro-mechanical  transmission  systems  for  vehicles."  H,  Pikper, 
(Convention  date,  April  29th,  1911,  Germany.)    March  23rd.    (Complete.) 

7,135.  "  Arrangement  for  starting  groups  of  electrical  machines  consisting 
of  a  synchronous  and  an  asynchronous  machine  connected  in  cascade  with  it." 
W.  P.  Thompson.  (Ateliers  de  Constructions  Electriques  de  Charleroi, 
Belgium.)    March  23rd.    (Complete.) 

7,137.  "Means  for  supporting  electric  lamps."  L,  G.  BYNeand  J.  H.  Colungs, 
March  23rd. 

7.145.  "Switches  for  electric  circuits."  I.  Deutsch.  (Convention  date, 
March  23rd,   1911,  United  States.)    March  23th.     (Complete.) 

7.146.  "  Electrically  operated  switches."  R.  Wikandfr.  (Convention  date, 
March  23rd,  1911,  United  States.)    March  23rd.     (Complete.) 

7.147.  "Electromagnet  apparatus."  H.A.Lewis.  (Convention  date,  May 
22nd,  1911,  United  States.)    March  23rd.    (Complete.) 

7.148.  "  Electric  incandescent  lamps."  R.  H.  Henderson.  (Convention  date, 
March  23rd,  1911,  United  States.)    March  23rd.    (Complete.) 
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of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  ai 
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1910. 

Systems  of  Electrical  Transmission.    H.  Leitner.    27,395.    November  24th. 


1911. 

Device    for    Supporting    or    Su.spending    Electric    Lamps    and    the    like, 

G.  P.  Kent  and  A.  R.  Mitchell.    4,491.     February  22nd. 
Electric  Circuit  Controlling  Apparatus  for  Train  Lighting  and  similar 

systems.     Electric  and  Ordnance   Accessories  Co.,  E.  H.  M.  Langley  and 

F.  W.  Price.    5,005  and  5,012.    February  28th. 
Electric  Transformers.    A.  E.  Berry.    5,190.    March  1st. 
Transmission   op   Light   Picturks   in    EtECxaicAL   Telescopic  and  similar 

Apparatus.    B.  Rosing.    5,480.    March  4th. 
Automatic  Regulating   Devices  for   Electric  Supply   Systems.    H.  Lake. 

(United  States  Light  and  Heating  Co.)    7,530.    Marc'.  26th. 
Controllers    for    Electric    Motors.      British    Thomson-Houston    Co.    and 

N.  Wise.    8,238.     April  Srd. 
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Thk  great  coal  stnke  va  ended,  by  order  of  the  Council  of 
the  Miners'  Federation,  and  hy  the  time  this  is.sue  is  in  the 
hands  of  our  reader^s  we  hope  most  of  the  miners  will  have 
returned  to  work,  in  spite  of  their  baliot  vote  Ijeing  in 
favour  of  continuing  the  strike.  The  leaders,  indeed,  saw 
the  uselessness  of  continuing  the  war,  and  expected  the 
minere'  ballot  to  be  in  favour  of  the  men  accepting  the 
Act  :  but,  as  the  reverse  actually  liappened,  it  was  necessary 
to  call  a  full  meeting  of  delegates  and  to  take  a  card  vote, 
which  resulted  in  a  majority  of  'A  to  1  in  favour  of 
resumption  of  work,  and  consecjuently  the  men  got  orders  to 
resume.  The  question  naturally  arises  why  the  ballot  of 
the  men  was  ever  taken,  as,  if  the  meeting  on  Saturday  last 
could  determine  the  matter  by  taking  a  card  vote,  clearly 
this  could  have  been  done  over  a  week  ago,  and  much 
valuable  time  saved.  The  truth  is,  of  course,  that  the 
leaders  wished  to  throw  the  onus  of  accepting  the  Act, 
without  a  money  value  being  included,  upon  the  men 
themselves,  and  thus  to  relieve  themselves  of  any  respon- 
sibility. It  is,  howe\er,  only  a  question  of  time  when 
they  will  have  to  face  a  serious  reckoning;  and  in  the 
meantime  it  may  be  interesting  briefly  to  review  the  position 
and  what  may  be  expected  ui  the  near  future,  Ijecause, 
far  from  settling  the  unrest  in  the  coal  trade,  we  believe 
the  Minimum  AVage  Act  will  be  the  cause  of  greater 
friction  between  miners  and  owners  than  any  of  the  old 
methods  of  settling  disputes,  which  will  now  be  super- 
seded by  the  "  District  Wages  IJoard." 

In  the  first  place,  the  actual  ctiuse  of  the  strike, 
undoubtedly,  was  the  working  of  the  Eight  Hours  Act,  which 
was  passed  by  the  (government  practically  at  the  dictation  of 
a  few  Labour  leaders,  and  which  resulted  in  more  men  being 
employed  to  obtain  practically  the  same  output  of  coal  as 
was  obtained  previously  to  the  introduction  of  the  Act.  We 
have  mentioned  this  before,  and  it  is  interesting  to 
note  that  this  fact  is  now  admitted  by  Mr.  Brace,  one 
of  the  men's  leaders,  who  stated  a  few  days  ago  that 
the  men  had  not  been  able  to  obtain  such  good 
wages  since  the  passing  of  this  Act  as  they  did 
before.  Naturally,  if  more  men  are  to  bo  employed  to  do 
the  Sitme  amount  of  work  for  the  same  amount  of  wages, 
someone  will  have  to  go  short,  and  the  men  begin  to 
complain.  In  u  word,  the  miners  had  bten  l)adly  treated  by 
their  leaders,  and  to  save  their  own  skins  thev  had  to  look 
out  for  some  remedy.  Hence  the  "abnormal  place "'  question — 
which  was  always  a  convenient  one  for  raising  a  dispute — 
was  resurrected  and  placed  u^kju  a  pedestal  for  all  to  see. 
but  unfortunately  for  the  leaders  it  would  not  bear  investi- 
gation, and  the  owners  were  ready,  as  they  always  have  been, 
to Consider  any  machmery  to  overcome  this  difficulty.  Failing 
in  this,  they  next  demanded  the  minimum  daily  wage  for 
all   imderground   workers,  telling    minei-s    that   what    was 


[5G9] 


C 


570 


THE    ELECTRICAL    REVIEW. 


[Vol.  70.     No.  1,794,  Apkil  1l',  1912. 


wauteii  in  addition  to  the  Eight  Hours  Act  was  a  lixed 
daily  wage,  and  persuaded  the  individual  that  all  lie  had  to 
do  was  to  strike  for  it.  The  men  were  asked  to  vote 
for  the  pnnHple  of  a  minimum  wage,  and  many  of 
them  imagined  that  the  prmcipic  really  meant  the 
Os.  to  7s.  (>d.  per  day,  according  to  the  district ; 
further,  the  majority  of  the  men  believed  they  would  get 
this  wage  ir  respect  ire  of  the  amount  of  tcork  they  did.  This 
may  seem  incredible  but  it  is  true  nevertheless,  and  the 
ordinary  acceptance  of  the  meaning  was  tritely  given  by  the 
Northumberland  pitman  who  explained  :  '*  The  minimum 
wage  is  for  gannen  doon  th'  pit,  and  if  he  dis  ony  work 
he  gets  mair."  Hence  it  appealed  to  the  good  \\orkman 
as  Mell  as  the  poor  one,  for,  as  Lord  Furness  has  already 
pointed  out,  if  the  poor  workman  were  to  get  Os.  or  7s.  per 
day,  naturally  the  better  workman  would  expect  his  earnings 
increased  by  a  corresponding  amount ;  and  the  result  was 
the  strike  which  has  just  ended. 

Then  came  the  period  of  negotiations  between  the  Govern- 
ment and  the  Labour  leaders,  for  it  must  be  noted  that  all 
through  the  conferences  the  owners  only  received  bare 
courtesy,  and  had  finally  to  break  off  negotiations  in  absolute 
disgust  when  Mr.  Smillie  brought  forward  his  famous  dicta 
of  as.  9d.  and  3s.  in  place  of  what  had  become  known — and 
was  almost,  we  believe,  agreed  upon — as  the  5  and  2  minima, 
the  former  being  the  5s.  datal  wage  for  men  and  the  latter 
the  2s.  datal  wage  for  boys  of  14  years  of  age.  That  the 
Government  did  the  right  thing  in  trying  to  bring  the  two 
jjarties  to  an  agreement  no  one,  we  imagine,  will  deny,  but 
undoubtedly  a  great  error  of  judgment  was  made  in 
truckling  to  the  demands  of  the  Labour  Party,  at  the 
expense  of  the  owners  and  the  community  at  large,  by 
bringing  in  a  Bill  to  enforce  a  minimum  wage  :  in  the 
opinion  of  many,  which  we  share  to  a  large  extent,  had  it 
not  been  for  this  promise  the  strike  would  probably  have 
ended  sooner.  There  is,  we  think,  now  no  doubt  but 
that  the  great  majority  of  miners  fully  believed  that  the 
scheduled  rates  of  the  districts  for  coal-getters  would  be 
included  in  the  Bill.  As  it  is,  they  have  obtained  nothing  ; 
or  rather,  they  have  obtained  what  they  voted  for,  the 
principle  of  a  minimum  wage,  which  may  mean  anything. 
One  thing,  however,  is  certain  :  the  trouble,  far  from 
being  removed,  will  be  very  considerably  enhanced  when 
the  district  boards  are  set  up  and  begin  proceedings,  as, 
whatever  decision  may  be  come  to,  there  is  little  likelihood 
that  it  will  suit  the  miners,  and  the  owners  are  disgusted 
with  the  Act,  owing  to  the  omission — in  spite  of  the  definite 
])romise  of  the  Government  to  the  contrary — of  adequate 
safeguards  against  abuse  by  the  miners.  It  was  this  very 
point  which  prevented  the  Federated  Owners'  and  Miners' 
Associations  from  coming  to  an  agreement  long  ago  ;  yet  the 
Government  had  so  little  confidence  in  themselves  that  they 
dared  not  make  it  part  of  the  measure.  Another  point  of  dis- 
pute is  the  amendment  introduced  by  Mr.  Buxton  in  Clause  2, 
setting  forth  an  instruction  that  the  Joint  Boards  shall  have 
regard  to  the  average  daily  rate  of  wages  in  settling  the 
minimum  for  any  class  of  workmen.  The  Government 
promised  the  owners  that  the  words  would  be  "  the  prevailing 
daily  wage  rate,"  which  is  a  vastly  different  thing  to  the 
average  rate  ;  but,  as  the  miners'  leaders  would  not  agree  to 
this,  it  could  not  be  inserted.  For  instance,  if  a  miner 
under  present  circumstances  can  only  earn,  say,  4s.  per  day. 


unless  the  minimum  is  below  this  there  will  be  no  incentive 
to  this  man  to  work  at  all  ;  and  supposing  the  minimum 
is  (is.,  the  man  who,  on  most  days,  earns  little  more 
than  this  has  the  incentive  to  relax  his  effoHs  and  be 
content  with  the  minimum  of  which  he  is  assured.  In  these 
circumstances  we  may  assume  the  management  will  dispense 
with  the  4s.  per  day  workman,  as  his  employment  would 
mean  on  a  (is.  minimum  a  loss  of  2s.  per  day  ;  for  otherwise, 
once  a  principle  like  this  held  sway,  there  would  be  an  end 
to  profitable  industry. 

It  may  be  taken,  therefore,  as  a  foregone  conclusion  that 
whatever  minimum  may  be  decided  upon  in  any  district,  any 
workman  who  at  present  fails  to  reach  that  minimum  will 
either  be  dismissed  by  the  management  or  will  have  to  have 
his  case  specially  considered  by  the  District  Board,  and  a 
special  rate  made  to  suit  his  individual  case,  and  this  will 
lead  to  endless  strife  and  dissatisfaction,  as  undoubtedly  the 
Union  officials  will  do  all  they  possibly  can  to  enforce  the 
payment  of  the  minimum  average  rate.' 

The  worst  feature  to  be  feared,  however,  of  the  "average" 
minimum  wage  is  the  demoralising  effect  upon  the  majority 
of  fair  workmen,  who  may  not  think  it  Avorth  their  while  to 
put  sufficient  effort  into  their  work  to  secure  some- 
thing more  than  the  minimum,  and  who  will  become  mere 
day-wage  men  instead  of  pieceworkers  :  this  will  react 
upon  the  community  at  large,  as  undoubtedly  the  output 
will  decrease,  the  cost  of  production  may  enormously  increase, 
and  the  selling  price  of  coal  will  be  considerably  higher  than 
it  has  been  in  the  past.  So  far  as  we  can  see  the  Bill  will 
benefit  no  one,  and  least  of  all  the  miner  himself. 


"Coalite." 


It  is  not  often  that  the  shareholders  in 
any  company  are  treated  to  such  a  frank 
and  unvarnished  statement  of  its  financial  affairs  as  that 
presented  by  Mr.  James  Todd  to  the  shareholders  of  the 
British  Coalite  Co.  on  Tuesday,  March  27th,  on  the  occasion 
of  the  adjourned  general  meeting,  at  River  Plate  House, 
Finsbury  Circus.  The  chairman  had  to  announce  to  the 
shareholders  that  the  company,  which  was  founded  in  1907 
with  a  nominal  capital  of  £2,000,000,  and  a  subscribed 
capital  of  £580,000,  had  lost  between  £444,490  and 
£552,212  of  the  latter  sum,  as  a  result  of  the  past  four 
years'  operations,  the  details  of  expenditure  being  as  follows  : 
Plantand  buildings,  £218,591 ;  formation  expenses,  £85,809  : 
debenture  issue  and  discounts,  £13,190  :  loss  on  operation  of 
plant,  £129,905  ;  total,  £444,496  :  to  which  ndust  be  added 
a  contingent  liability  of  £107,715  if  a  compulsory  realisation 
of  the  company's  assets  should  occur.  Those  who  favoured 
the  compulsory  winding-up  of  the  company  were  defeated  at 
the  adjourned  annual  meeting  held  in  July,  1911,  the  board 
being  of  opinion  that  it  would  be  wiser  to  wait  a  little 
longer  before  taking  this  drastic  action.  The  present 
chairman  naturally  made  some  very  scathing  remarks  upon 
the  past  management  of  the  company's  affairs,  and  declined 
all  responsibility  for  the  present  position.  The  formation 
expenses  of  £85,809,  and  cost  of  delienture  issue  £13,190 
(equal  to  17{,  per  cent,  of  the  principal  sum  received),  show 
that  there  was  a  scandalous  transfer  of  fees  and  commissionfl 
to  the  pockets  of  promoters,  underwriters,  and  "  experts,"  in 
the  early  stages  of  this  company's  histtiry,  and  that  the 
remarks  made  in  our  article  of  October  7  th,  1910, 
upon  "  Coalite  Management  and  Fmance,"  were  thoroughly 
justified.  Drastic  reforms  are  now  in  progress,  but  it  is 
doubtful  whether  they  are  not  too  late. 

The  Board  of  the  company  have  cut  down  the  adminis- 
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trative  expense!  to  £500  per  annum  ;  the  director*  are  at 
present  drawirif?  no  remuneration,  and  arc  simply  waiting  for 
the  results  of  the  extended  trials  with  an  improved  process 
which  is  being  financed  by  a  suVjsidiary  company,  the 
"  Eticoal  Syndicate,"  before  de(;iding  whether  to  wind  up 
the  British  Coalite  Co.  or  to  continue  its  operations.  This 
syndicate  has  taken  over  the  plant  at  Barking,  and  it  is 
stated  that  from  September  until  the  middle  of  .January 
(when  the  threatened  coul  strike  caused  some  difhcukies) 
the  o[)eration8  were  continued  at  a  profit,  60  per  cent,  of 
the  coal  put  into  the  retorts  being  delivered,  as  against 
40  per  cent,  by  the  original  "Coalite"  process  ^Ve  shall 
be  only  too  picas* d  if  tlie  new  process  realises  the  hojes  of 
the  Boanl,  and  serves  to  rehabditate  the  company.  Our 
criticism  hns  been  directed,  not  against  "Coalite"  or  any 
other  smokeless  fuel,  but  against  the  excessively  bad  manage- 
ment and  finance  thHt  have  marked  the  liistory  of  the 
British  Coalite  Co.  We  are  glad  to  see  that  Mr.  Thomas 
Parker,  the  inventor  of  the  process,  cleared  himself  of  all 
participation  in  the  past  mismanagement  of  the  company's 
affairs  at  the  meeting,  and  stated  tliat  he  had  never 
received  any  money  for  the  patents,  and  had  underwritten 
10,000  shares,  which  he  still  held.  He  was  re-elected  a 
director  of  the  company.  Sir  William  Preece,  the  other 
director  who  retired  this  year,  did  not  seek  re-election,  and 
we  are  glad  that  he  has  at  last  severed  his  connection  with 
this  unfortunate  company. 


Sir  W.  Ramsay's  suggestion,  to  cease 

-"'        l"f  ^        coal  mining  and  to  fire  the  seams  in  situ 
from  the  i  ,    -  ,  ,  .  i     .     • 

Coal  Mine       ^^^  bring   up   the   resulting  products  in 

the  form  of  gas,  is,  no  doubt,  startling, 
but  none  the  less  interesting.  There  appears  to  be  no  im- 
possibility in  the  operation,  though  there  are  many  difficul- 
ties. To  begin  with,  there  is  no  limit  to  the  thinness  of  the 
seams  that  can  be  worked.  It  would  probably  be  deemed 
necessary  to  work  or  burn  out  the  upper  seams  first,  just  as 
is  done  in  ordinary  present-day  mining,  where  the  lower 
seams,  if  worked  before  the  upper  ones,  would  cause  so  much 
shattering  of  the  ground  and  of  the  upper  coal,  that  this 
could  not  afterwards  be  got. 

In  order  to  gasify  a  seam  of  coal  it  would  be  necessary  to 
start  a  fire  and  supply  air  down  a  shaft  and  draw  the  gas  out 
by  a  second  shaft.  Were  these  two  shafts  at  all  near  to  each 
other,  the  admitted  air  might  start  an  intense  fire  and  pro- 
duce complete  combustion,  only  CO,  being  given  off. 
Apparently  what  would  be  needed  would  be  a  central  air- 
admission  shaft,  and  on  the  borders  of  the  area  gas  outlet 
shafts.  Much  preliminary  work  would  be  necessary.  Head- 
ings would  be  required  to  enable  the  air  to  travel.  The 
question  is,  would  such  air  be  properly  converted  to  mon- 
oxide at  a  rational  efficiency  of  conversion,  not  productive  of 
too  great  a  percentage  of  dioxide  ?  Would  the  burned- 
out  areas  fall  in  and  stop  the  travel  of  the  air  and 
gas  ?  Would  it  be  necessary  to  brick  these  air  ways  so 
as  to  ensure  freedom  up  to  a  point,  and,  if  so,  how  close 
together  would  such  headings  be  necessary  ? 

Again,  would  it  be  difficult  to  know  if  the  whole  of  the 
coal  had  been  burned  out  of  a  given  area  ?  And  if  not 
burned  out,  is  such  coal  to  be  lost  ?  Assuming  it  possible 
to  carry  out  the  scheme,  the  possibilities  of  economy  are 
great.  Lost  areas  of  coal,  too  small  to  recover  by  present 
means,  would  become  available.  For  dealing  with  'small 
areas,  mere  small  boreholes  would  suffice  to  admit  air  and 
give  back  gas. 

At  first  thoupht  it  all  sounds  very  simple,  but  on  further 
study  one  encounters  water  difficulties.  Water  would 
effectually  quench  the  great  gas  producers.  How  are  the 
areas  to  be  drained  ?  Gas  can  be  produced  if  the  coal  can 
be  reached  by  air.  It  is  true  that  when  a  seam  of  coal  now 
gets  afire,  it  appears  to  get  air  enough  to  keep  it  going  for 
years  at  a.  more  or.  less  rapid  rate.     But  the  perversity  of 


accidental  fires  always  has  been  extraordinary,  and  difficult  to 
understand  to  the  man  who  has  failed  with  the  best  of 
igniters  to  start  a  domestic  fire,  and  it  can  hardly  be 
anticipated  that  this  perversity  will  not  extend  Uj  a  wished- 
for  coal  seam  wnflagration.  Given  that  some  such  scheme 
of  headings  and  a  control  shaft  proved  to  ha  practicable,  it 
is  not  impossible  to  agree  that  it  might  be  practic-able  to 
control  an  underground  fire.  This  desirable  possibility 
would  depend  upon  the  maintenance  of  breathable  air  from 
the  down-cast  towards  the  fire  area.  With  an  uninterrupted 
flow  of  air  from  the  downcast,  the  fire  could  be  followed  to 
any  point  Vjy  tunnelling  towards  it.  We  believe  that  the 
floor  and  roof  of  old  mine  drifts  sometimes  meet  so  closely 
as  to  destroy  all  passage-way,  even  for  air.  It  is  difficult  to 
imagine  how  a  burned-out  seam  can  do  otherwise  than  close 
up  absolutely.  If  the  fire  would  obligingly  travel  evenly 
after  the  manner  of  a  "  long-wall "  system  of  getting,  the 
roof  might  close  up  a  few  feet  behind  the  fire  face,  and  all 
would  be  well. 

The  subject  is  one  that  admits  of  a  vast  amount  of 
engineering  thought  and  speculation.  Meantime,  and  pend- 
ing a  solution,  would  it  not  be  well  that  engineers  should 
look  into  the  question  of  gas  production  alx)Ut  the  base  of 
the  shaft  ?  Coal,  as  got,  could  be  converted  into  gas  and 
would,  so  to  say,  lift  itself  to  the  surface  by  gravity  differ- 
ence, and  at  the  surface  the  gas  could  be  relieved  of  its 
by-products  and  used  to  generate  electricity.  This  course 
is  perfectly  practicable,  though  it  would  m-t  dispense  with 
coal  hewers,  whom  Sir  W.  Ramsay  threatens  with  extinction. 
It  is  reported  that  the  Ramsay  system,  as  we  will  call  it,  is 
to  be  put  to  the  test  in  a  small  pit  :n  Wales,  and  the  results 
will  be  awaited  with  interest. 


It  was  always  believed  that  the  Act 
The  Compulsory  ^^.^^  ^^^    j^  ^    ^^^^^  ^  .  ^^^^  »  j^^ 

Tl^orkin?  of      .  .      .^    ,  .  ^  ,.,.        , 

Patents.        invention  in  this  country  as  a  condition  oi 

retaining  his  monopoly  would  give  rise  to 
some  curious  cases.  Experience  has  shown  that  this  belief 
was  well  founded.  Certain  facts  which  led  to  a  recent 
decision  by  Mr.  Justice  Parker  show  how  the  Act  might  be 
made  an  engine  of  oppression  to  the  unfortunate  patentee, 
were  it  not  that  the  Courts  have  a  dispensing  power.  It 
appeared  that  in  1904,  one  Taylor  obtained  a  patent  for 
"  Improvements  in  and  relating  to  Mechanical  Vnderfeed 
Stokers."  In  1899  a  patent  had  been  obtained  for  a  some- 
what similar  device  known  as  Deeley's  patent,  which  is  now 
"being  worked  in  this  country.  In  1908  it  was  decided  in 
the  United  States  that  Deeley's  patent  was  the  master  patent, 
and  that  Taylor's  patent  could  not  be  worked  in  that 
country  without  infringing  Deeley's.  In  these  circumstances. 
Taylor's  patent  had  not  been  worked  in  England,  and  the 
proprietors  of  the  master  patent  accordingly  applied  for  the 
revocation  of  Taylor's  on  the  ground  that  it  was  not  being 
worked  as  required  by  Sec.  27.  The  Comptroller  decided 
that  Taylor's  patent  should  be  revoked.  On  appeal,  Mr. 
.lustice  Parker  pointed  out  that  the  onus  was  upon  the 
proprietors  of  Taylor's  patent  to  show  sutficient  reason 
why  it  siiould  not  be  revoked.  Those  who  applied  for  the 
revocation  said  that  a  compulsory  licence  ought  to  be  applied 
for,  to  work  their  patent,  but  did  not  say  that  they  would 
grant  a  voluntary  licence.  In  these  circumstances  it  was  for 
the  Court  to  say  whether  there  was  sutficient  reason  for  not 
working.  "  The  Court,"  said  the  Judge.  "  is  K^und  to  look 
primarily  at  the  interests  of  the  public.  It  is  impossible  to 
see  what  else  the  appellants  could  have  shown  in  answer  to 
the  application  for  revocation.  Without  laying  down  any 
general  rule,  it  must  be  said  that  in  this  case  the  non- 
application  for  a  volunUiry  or  compulsory  licence  is  not  a 
sutficient  reason  for  revoking  their  patent,  when  nothing 
they  could  huve  done  in  the  way  of  working  the  patent  here 
could  have  been  done  without  the  risk  of  proceedings  agaiqst 
them  for  infringement."  In  the  event  he  made  an  order 
that  the  patent  should  not  be  revoked,  without  prejudice  to 
any  future  application  for  revocation. 
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PASSENGER    TRANSPORT. 


The  author  of  a  long  article  in  our  contemporary  the 
Wesfmmsfer  Gazette  optimistically  claims  the  whole  field 
of  passenger  transport  for  internal-con;bnstion  engines. 
Particularising  main-line  railway  working,  he  proceeds  to 
embellish  his  claims  and  prophecies  with  a  number  of 
irrelevant  statements  and  misstatements  and  numerous 
serious  flaws  of  reasoning,  meanwhile  adopting  a  laxity  and 
extravagance  of  language  which,  even  in  columns  designed 
for  lay  perusal,  is  ill-suited  to  its  subject. 

The  opening  paragraphs  idealise  a  10  minutes'  service  to 
and  from  every  centre  of  importance  in  the  kingdom,  and  the 
consequent  abolition  of  the  time-table  (which  is  much  less 
of  a  worry  to  "  every  enterprising  manager  "  than  the  author 
would  have  us  believe).  Passing  over,  for  a  moment,  the 
absurdity  of  a  10  minutes'  service  on  long-distance  main 
lines,  we  are  informed  that  electricity  has  been  superseded 
by  "a  more  agreeable  and  economical  prime  mover." 

"  And  this  new  and  economical  power  that  railway 
directors  and  shipowners  and  the  rest  of  the  world  whose 
interests  are  vested  in  commerce  have  been  expecting  and 
waiting  so  long  for,  has  at  length  been  discovered  in  the 
form  of  the  latest  developments  of  the  internal  combustion 
engine — that  self-contained  power  in  a  nutshell  device — 
which  in  the  year  1912  brings  us  to  the  parting  roads  in 
power  sources  in  its  application  for  railway  work." 

Leaving  this  interesting  statement  to  the  mercy  of  our 
readers,  we  certainly  cannot  agiee  that  the  gas  engine  is 
replacing  the  steam  engine  "  in  every  department  where 
power  is  used "  ;  a  3,000-h.p.  gas  engine  still  evokes 
as  much  interest  as  a  30,000-h.p.  steam  turbine,  and,  in 
the  event  of  main-line  electrification — ac  present  or  at  any 
time  in  the  reasonably  remote  future — internal-combustion 
engines  would  no  more  be  used  in  preference  to  steam  tur- 
bines than  "  the  mammoth  generators  would  go  on  supplying 
current  just  the  same  whether  50  or  .500  trains  were  in 
use."  (Comment  on  such  heart-breaking  ignorance  as  is 
exemplified  by  this  gem  is  as  unnecessary  in  these  columns  as 
protest  seems,  in  any  place,  futile.) 

We  see  no  connection  between  the  number  of  horse  'buses 
replaced  by  motor  vehicles  and  the  problems  of  railway 
working.  The  electrically-driven  tramcar  has  certainly  not 
"been  beaten  by  the  internal-combustion  engined  omnibus  in 
the  first  years  of  its  existence,"  and  the  future  which  the 
writer  claims  for  motor-'buses  will  far  more  probably  be 
realised  by  the  electric  trolley-'bus.  In  any  case,  main-line 
problems  cannot  be  considered  by  reference  to  the  conditions 
and  results  of  highway  transport.  Questions  of  traffic- 
dodging,  route-changing  and  passenger-landing  do  not  arise 
in  railway  working,  and,  in  place  of  vehicles  of  5-10  tons 
weight,  driven  at  8-12  m.p.h.  by  20-40  h.p.  engines  or 
motors  and  stopping  every  few  hundred  yards  at  most,  we 
have,  on  main-line  railways,  to  consider  the  propulsion  of 
300-600  tons  at  50-70  m.p.h.  (necessitating  800-2,000  h.p.), 
with  many  miles  between  stops. 

Equally  pronounced  are  the  distinctions  between  the  con- 
ditions of  suburban  and  main-line  operation — a  point  which 
the  Qazette  writer  apparently  fails  to  realise.  It  is  safe  to 
prophesy  that  city  and  suburban  railways  can  never  be  worked 
by  internal-combustion  engines,  for,  though  a  satisfactory 
transmission  between  the  engine  and  driving  wheels  were 
obtained,  it  would  still  be  necessary  to  provide  on  each 
locomotive  that  enormous,  temporarily-required  accelerating 
power  which  is  so  readily  provided  by  the  central  station  in 
electrical  schemes. 

Main-line  conditions — long-distance  runs  at  fairly  con- 
stant speed — are  essentially  favourable  to  working  by  self- 
contained  locomotives  ;  but,  even  here.  Continental  experi- 
ence has  proved  the  great  practical  advantages  of  electrical 
operation.  The  capital  cost  of  electrification  is  admittedly 
high,  but  the  efficiency  of  service  is  greatly  enhanced,  and 
the  overall  working  costs  are  greatly  reduced.  Internal- 
combustion  engines  of  a  size  and  form  suited  to  main-line 
requirements  have  still  to  be  evolved,  and,  even  for  small 
powers,  the  problem  of  providing  a  variable-speed-and-power 
transmission,  comparable  in  simplicity  and  efficiency  with 
those  used  by  steam  and  electric  locx)motive8,  has  yet  to  be 
solved.     The  capital  cost  of  replacing  ateam  by  gas  or  oil 


locomotives  would  be  very  considerable,  and  an  exorbitant 
depreciation  would  have  to  be  allowed  on  the  engines,  while 
there  is  no  reason  to  suppose  that  the  wear  and  tear  on 
permanent  way  would  be  any  less  than  under  steam  or 
electric  operation. 

The  writer  loosely  speaks  of  the  use  of  crude-oil  fuel  in 
internal-combustion  engines  without  taking  into  account  the 
great  difficulty — indeed,present  impracticability — -of  utilising 
such  material  in  engines  suitable  for  traction  work.  This 
being  so,  he  appears  to  have  burnt  his  boats  by  the  candid 
admission  that  "  petrol  at  6^d.-7^d.  per  gallon  is  hardly  a 
commercial  proposition  "  !  On  economic  and  engineering 
grounds  alike,  there  is  not  yet  available  an  internal  com- 
bustion engine  capable  of  competing  with  steam  or  electric 
locomotives. 

We  fail  to  see  why  the  fact  that  "  electricity  as  a  prime 
mover  needs  another  prime  mover  "  should  involve  the  failure 
of  electric  main-line  working.  Electric  generators  are  not 
"of  themselves  power-creating,"  but  neiiht-r  are  internal- 
combustion  engines  ;  nor,  indeed,  an)  thing  under  our  control. 
Latent  energy  is  available  in  coal,  oil,  and  gas,  and  the  use 
of  a  central  station  with  engine-driven  generators  and  trans- 
mission lines  merely  adds  a  few  links  to  the  chain  of  processes 
whereby  this  energy  is  applied  to  the  driving  wheels.  The 
Ov^erall  efficiency  of  the  more  involved  procedure  is  so 
high,  and  the  security  of  supply,  reserve  power  capacity, 
and  numerous  incidental  advantages,  are  such  as  to  counter- 
balance the  lower  capital  cost  of  all  "self-contained  "  loco- 
motives. "  Our  present  railway  development  has  been 
achieved  with  independent  power  units  and  not  with  central 
power  stations,"  but  it  does  not  follow  that  the  former 
arrangement  is  the  more  satisfactory. 

Reverting  to  the  proposal  for  a  10  minutes'  service  on 
main  hues — which  could,  of  con  rse,  jwf r  se  be  provided  by 
trains  of  any  length  or  by  single  coaches  electrically  operated, 
with  full  retention  of  the  advantages  of  electrification — it  is 
surely  obvious  that  the  scheme  is  ridiculous,  in  that  it  is 
totally  unwarranted  by  traffic  requirements.  A  person 
wishing  to  travel  from  London  to  Manchester  is  quite  pre- 
pared to  consult  a  time-table  on  the  subject,  and  to  arrange 
his  plans  to  suit  the  railway  service,  in  so  far  as  the  latter, 
arranged  to  meet  the  average  requirements  of  the  public, 
fails  to  suit  his  greatest  convenience  by  an  hour  or  two. 
The  many  conveniences  of  modern  long-distance  travel — 
dining  cars,  office  compartments,  and  so  on — could  not 
possibly  be  provided  on  the  vast  number  of  single-coach  or 
trailer  trains  which  would  be  in  service  under  the  proposed 
scheme.  Possibly  speeds  are  to  be  so  raised  that  there  will 
be  insufficient  time  to  conduct  correspondence  or  dine  on 
long-distance  journeys  ?  Higher  speeds  than  100  to  120 
m.p.h.  are  not  likely  to  be  employed  on  main-line  railways, 
and,  in  any  case,  electric  traction  makes  possible  higher 
schedule  speeds  than  are  feasible  by  any  other  known  means. 
It  is  not  so  much  at  the  ultimate  possibilities  of  internal- 
combustion  locomotives  that  we  cavil  as  hi  the  inference  that 
their  use  on  main  lines  is  immediately  jjendinsr,  the  omission 
to  state  clearly  the  many  great  difficulties  to  be  surmounted 
and,  above  all,  the  grossly  biased  view  taken  of  the  prospects 
and  characteristics  of  electric  main-line  traction. 

Among  the  communications  published  from  correspondents 
(mainly  motor  engineers),  we  find  one  looking  forward  to 
the  use  of  80,000- 100,0(iO-h.p.  internal-combustion  turbines 
in  the  near  future.  There  is  no  harm  in  looking  forward, 
but  a  basis  of  fact  and  reason  is  desirable.  The  opinions 
expressed  are  naturally  favourable  to  the  views  of  the 
original  author,  emanating  as  they  do  from  enthusiasts  of 
his  own  comj'lexion,  and  mosi:  of  them  exhibit  an  equal  lack 
of  familiarity  with  the  technical  considerations  which  obtain 
in  this  connection.  Almost  the  oidy  serious  opponent  is 
Mr.  A.  H.  Walton,  who  states  the  actual  facts  concisely  and 
with  moderation.  Among  other  points,  he  emphasises  the 
impossibility  of  substituting  single  coaches  for  long  trains 
in  suburban  traffic,  and  the  economy  and  elasticity  of  electric 
traction,  while  he  exposes  some  of  the  fallacies  and  mis- 
statements of  fact  contained  in  the  articles.  Mr.  B.  D.  Fox 
also  points  out  the  inherent  unsuitability  of  the  internal- 
combustion  engine  for  urban  service  by  rail  or  road,  and  the 
great  superiority  of  the  electric  motor  supplied  with  power 
from  a  central  station.  Several  of  the  other  correspondenti 
have  their  own  axes  to  grind,  and  do  this  with  zest. 


Vol.  70.  No.  1,794,  APRIL  12, 1912.]       THE    ELECTRICAL    REVIEW. 


573 


FRAUDULENT    TESTS. 


[contributed.] 

{Concluded  from  page  535.) 

The  governor  trials  of  an  electric  lighting  set  usually  consist 
in  increasing  and  diminisliiiig  the  load  on  the  plant,  a 
quarter  at  a  time,  and  finally  in  suddenly  throwing  on  and 
off  the  full  rated  load  of  the  machine.  The  essential  object 
of  these  trials  is  to  ensure  that  no  undue  cliange  of  voltage 
occurs  with  varying  loads,  although  both  the  speed  regulation 
of  the  engine  and  tlie  compounding  qualities  of  the  dynamo 
are  simultaneously  involved.  Suppose,  in  a  certain  case, 
that  tlie  voltage  regulation  is  bad,  the  fault  being  attribut- 
able either  to  the  engine  governor  or  to  the  design  of  the 
dynamo  ;  in  order  to  get  such  a  plant  through  its  tests,  a 
second  rheostat  is  inserted  in  series  with  the  ordinary  field 
rheostat.  The  latter,  of  course,  has  to  remain  untouched 
throughout  the  proceedings,  but  the  auxiliary  rheostat  is  in 
charge  of  some  ingenuous  youth  apparently  busy  with  some 
other  test.  The  attention  of  the  inspector  is  concentrated 
on  the  voltmeter,  and  every  time  the  load  is  changed  the 
auxiliary  rheostat  is  simultaneously  jerked  over  a  predeter- 
mined number  uf  stops,  thus  neutralising  the  rise  or  fall  of 
voltage  which  would  otherwise  occur.  The  programme 
needs  rehearsal  beforehand,  but  it  has  proved  wonderfully 
effective  with  Admiralty  inspectors.  Engines  have  also  been 
got  through  governor  trials  by  surreptitious  manipulation  of 
the  cylinder-cocks,  but  this  is  difficult  to  do  undetected,  and 
is  generally  too  risky  to  attempt. 

When  undergoing  its  governor  trials,  the  greatest  danger 
of  an  engine  failing  to  comply  with  the  speed  regulation 
guarantee  occurs  when  the  load  is  changed  from  zero  to 
one-quarter  full  load  and  vice  versa.  This  is  because  the 
ordinary  type  of  throttle  valve  for  a  high-speed  engine  leaks 
considerably,  and  at  small  openings  the  uncontrollable 
leakage  steam  amounts  to  a  fair  proportion  of  the  steam 
which  the  engine  requires  at  light  or  zero  load.  To  get  an 
engine  through  this  portion  of  its  governor  trials  with 
credit,  it  is  sometimes  necessary  to  furnish  it  with  a  small 
extra  load  which  is  not  indicated  by  the  ammeter.  Thus 
when  the  load  is  apparently  changed  from  zero  to  one- 
quarter,  it  really  is  changed  from  one-quarter  to  one-half. 

The  fact  that  a  tachometer  can  usually  be  adjusted  to 
read  either  fast  or  slow  is  another  thing  that  the  inspector 
should  never  lose  sight  of,  because  sometimes  this  adapt- 
ability of  the  instrument  is  made  use  of.  For  instance,  to 
obtain  a  good  ratio  between  the  indicated  horse-power  and 
the  kilowatts  generated,  there  is  a  temptation  to  run  the 
engine  faster  than  its  apparent  speed,  thus  making  the  in- 
dicated horse-power  work  out  to  less  than  it  really  amounts 
to,  and  so  obtaining  a  spurious  figure  for  the  eflficiency.  A 
similar  adjustment  is  occasionally  useful  when  it  is  desired 
to  increase  the  apparent  speed  at  which  an  emergency  run- 
away device  comes  into  action.  The  engine  speed  is  first 
reduced  by  the  desired  number  of  revolutions,  the  tachometer 
screwed  up  to  indicate  the  normal  speed,  and  the  field  rheo- 
stat adjusted  to  bring  back  the  voltage  to  that  specified. 
All  is  then  ready  for  the  inspector  to  carry  out  the  emergency 
test. 

In  briefly  reviewing  a  few  of  the  tricks  practised  upon 
inspectors  of  plant,  the  writer  has  mentioned  none  except 
some  of  those  which  he  has  actually  known  to  be  carried 
out,  or  which  he  has  heard  of  from  unimpeachable  sources. 
No  doubt  any  experienced  tester  could  add  to  the  list,  as, 
given  reasonable  ingenuity  andnerve,  suitable  conditions,  and 
an  average  inspector,  all  things  are  possible.  The  blame 
for  the  vast  amount  of  fraud  that  eroes  on  must  be  divided 
about  equally  between  the  firms  who  profit  by  it  and  the 
inspectors  who  permit  it.  The  natural  temptation  on  the 
part  of  the  former,  to  acquire  an  unwarranted  certificate  of 
excellence  for  their  plant,  is  encouraged  by  the  incompetence 
or  laxity  of  the  inspecting  officer.  There  is  no  induce- 
ment for  a  firm  of  engine  builders  to  strive  aftei  efficiency, 
when  even  the  Admiralty  authorities  are  content  to  accept 
steam  consumption  figure§  obtained  by  dipping  a  graduated 
stick  into  a  more  or  less  rectangular  tank  of  reputed 
capacity,  into  which  the  air  pump  discharges,  and  of  whicli  the 
outlet  is  invisible.  Under  the  same  system  of  inspection,  steam 
consumption  tests  have  been  run  month  after  month  without 


its  ever  being  noticed  that  a  standing  turbine  was  a)eo  con- 
nected to  the  condenser,  and,  of  course,  robl^ed  the  rne;  - 

tank  of  as  much  water  as  the  turbine  casing  and  tj .. 

branch  could  hold.  The  writer  Las  also  been  told  of 
Admiralty  engineer  officers  spending  days  in  altering  the 
setting  of  a  slide  valve  in  order  to  cure  an  engine  of  vibra- 
tion. Even  a  premium  pupil  could  have  told  them  that  the 
steam  distribution  in  the  cyhnders  could  have  no  more  to  do 
\\  ith  the  trouble  than  the  colour  of  ihe  paint. 

In  spite  of  their  comparative  inexperience,  some  of  the 
younger  inspectors  would,  no  doubt,  discover  many  cases  of 
fraud,  had  they  any  object  to  gain  in  doing  so.  Bat  the 
fear  of  "  giving  themselves  away  "  by  showing  an  apjjarently 
unfourded  suspicion  deters  them  no  less  than  a  raisjiiving  as 
to  tlie  effect  of  annoying  a  firm  having  powerful  *'  friends  at 
court."  And  so  the  game  goes  on,  and  no  doubt  will  con- 
tinue to  do  so. 


SOME  NOTES  ON  TABLE  STANDARDS. 


[contributed.] 


Portable  fittings  on  an  office  table  are  often  a  great  uaisance, 
and  the  flexible  to  them  is  a  greater  one,  but  they  provide 
such  a  cheap  and  simple  means  of  either  supplementing  or 
dispensing  with  the  general  lighting,  that  there  are  many 
places  where  they  have  to  be  installed. 

A  glance  through  any  fittings  catalogue  will  show  that 
table  standards  may  be  divided  into  two  classes — the 
erect  and  the  inverted,  the  propoitions  listed  being,  roughly, 
six  of  the  first  to  every  one  of  the  second  type.  This  pro- 
portion seems  directly  opposed  to  their  respective  desir- 
abilities from  a  lighting  point  of  view,  but  is  accoimted  for, 
no  doubt,  by  the  simplicity  of  construction  of  Type  1  and 
its  smaller  height. 

As  users  of  metal-filament  lamps  are  aware,  no  such  lamp 
(unless  of  very  low  voltage)  can  long  withstand  the  constant 
jarring  to  which  it  is  subjected  in  a  portable  fitting, 
so  that  the  old,  inefficient,  carbon  filament  has  to  be  retained 
for  table  standards.     ^Yith  standards  of  Type  2.  however. 
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the  lamp  life  is  lengthened  considerably,  especially  when 
the  arching  top  is  not  of  too  stiff  tubing,  and  when  the 
lampholder  hangs  from  it  by  a  few  inches  of  flexible.  A 
filament  which  fails  almost  immediately  from  the  trembling 
of  a  rigid  support  will  survive  a  quite  marvellous  amount  of 
violent,  but  free,  swinging. 

But  there  is  another  point  on  which  the  second  type  has 
the  advantage — the  gain  of  6  in.  of  the  most  brilliantly 
lighted  area,  as  is  evident  from  the  accompanying  sketch. 
Tiie  readiness  for  this  were  taken  under  ordinarv  working 
conditions,  i.e.,  not  in  a  blackened  laboratory,  but  in  an 
ordinary  office  (whose  ceiling  was  white  several  years  ago), 
with  the  standard  surface  laid  flat  on  the  table — not  inclined 
so  as  to  be  always  at  right-angles  to  the  rays  of  light.  A 
carbon  lamp  of  nominally  10  C.p.  was  used  under  a  green- 
backed  opal  shade,  10  in.  x  5.^  in. 

It  might  be  thought  that  there  would  be  some  difference 
in  the  light  obtiiined  owing  to  the  reversal  of  the  position  of 
the  lamp  under  the  shade  in  the  pendant  type,  but  a  number 
of  measurements  proved  this  (apart  from  the  shadow  of  the 
spider)  to  be  negligible  :  this  is  due  to  the  fact  that  the 
direct  rays  bear  but  a  small  proportion  to  the  reflected  rays 
illuminating  the  table. 

This  point   is  brought  out  very  clearly  by  substituting  a 
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lO-in.  X  4^-in.  dome  shade  (also  of  green-backed  opal), 
when,  with  the  same  tittino;,  and  the  lamp  consequently  at 
the  same  height  above  the  table,  the  illumination  is  materially 
increased — except  at  the  extreme  radius  of  effective  lighting. 
Although  part  of  this  may  be  due  to  the  greater  efficiency  of 
the  concave  reflector,  much  of  it  results  from  the  a})cx  of  the 
shade  being  an  inch  nearer  the  surface  of  the  table,  which 
conclusion  is  borne  out  by  the  falling  away  in  illumination  at 
a  distance  of  3  ft.,  where  the  angle  of  incidence  would  be 
proportionately  less. 


NOTES    FROM    CANADA. 


[from  our  special  cokrespoxdent.] 


A  recent  report  published  by  the  Department  of  Railways 
and  Canals  on  the  subject  of  telephones  shows  that  there 
are  in  Canada  more  than  537  telephone  companies  with  a 
combined  capital  of  something  over  £8,000,000.  Three 
provinces  viz.,  Manitoba,  Alberta  and  Saskntchewan  have 
Government  telephones.  In  the  last-named  there  are  still 
many  companies  operating,  but  in  the  former  two  all  tele- 
phones are  controlled  by  the  Government.  Telephones  are 
in  much  more  common  use  here  than  at  home,  although 
the  rates  charged  are  by  no  means  low,  possibly  the  severe 
winters  partly  account  for  this. 

The  writer  of  these  notes  was  very  glad  to  see  the  recent 
editorial  in  the  Review'  on  "  The  desire  of  the  Britisher 
abroad."  In  spite  of  the  very  decided  vote  of  Canadians  against 
"  Reciprocity  "  with  the  U.S.A.,  which  was  recorded  last 
September,  there  are  many  people  here,  including  engineers, 
who  have  very  little  regard  for  Canada's  connection  with 
"  Home."  Canadian-born  engineers,  in  very  many  cases, 
receive  a  good  part  of  their  training  in  the  United  States, 
and  return  here  imbued  with  a  due  sense  of  the  greatness  of 
that  country  combined  with  not  a  little  contempt  for  Great 
Britain  and  her  sons. 

It  must  be  borne  in  mind  that  the  Americans  take  very 
great  pains  to  inculcate  the  idea  that  anything  not  pertaining 
to,  or  emanating  from,  theii'  country  is  not  worth  con- 
sideration. 

The  average  native  of  the  Dominion  has  not  the  least 
conception  of  what  Great  Britain  is  like — to  him  it  is  an 
island  qf  very  insignificant  size,  which  he  could  drown  in 
two  or  three  of  his  great  lakes,  and  which  is  far  behind  the 
times.  He  has  never  seen  the  sea  and  has  no  notion  of  the 
vastness  of  Britain's  navy  or  mercantile  marine,  neither  knows 
he  anything  of  the  great  engineering  workshops  and  huge 
mills  which  she  possesses. 

The  writer  has  just  received  a  letter  from  a  friend,  a  man 
quite  well  known  in  the  Manchester  district,  of  high  ability 
and  refinement,  and  possessing  a  splendid  technical  training, 
who  has  recently  come  out  here,  in  which  he  indicates  that  he 
at  any  rate  finds  that  some  Canadians  are  inclined  to  treat  an 
Englishman  with  contempt,  as  something  decidedly  inferior 
to  themselves.  This  is  not  as  it  should  he  and  though  there 
are  signs  that,  owing  to  the  large  numbers  of  well-educated 
Britishers  now  coming  over  here  this  idea  will  be  gradually 
dispelled,  it  were  well  that,  if  possible,  concerted  action  be 
taken  both  here  and  at  home  with  that  object  in  view. 
So  far  as  electrical  engineers  are  concerned  the  pro- 
posed formation  of  a  Canadian  section  of  the  I.E.E. 
would  certainly  be  of  assistance  if  taken  up  in  a 
proper  and  determined  manner.  The  word  determined  is 
used  advisedly,  as  there  is  little  doubt  that,  for  some  time, 
such  a  section  would  have  to  struggle  for  existence,  and 
would  probably  receive  but  little  support  from  any  except 
British  engineers,  and  not  in  all  instances  from  even  these 
as,  for  want  of  any  other  electiical  engineering  society,  many 
of  them  are,  perforce,  already  members  of  the  local  branches 
of  the  American  I.E.E.  If  anything  can  be  done,  it  should 
be  done  at  once,  and  that  thoroughly,  in  no  half-hearted 
fashion.  In  10  years'  time  the  formation  of  a  Canadian 
Section  of  the  I.E.E.  will  be  more  difficult  than  at  present, 
and  the  branches  of  the  American  Institute  will  be  much  more 
numerous  and  influential.     At  the  moment  of  writing  the 


Canadian  branches  of  the  Am.I.E.E.  are  appointing  com- 
mittees to  consider  the  question  of  standards.  These 
standards  are,  of  course,  those  formulated  by  the  parent 
section  in  the  U.S  A.  Some  of  them,  no  doubt,  are  inter- 
national ones,  but  the  fact  that  the  request  to  consider  the 
standards  comes  from  the  States,  and  that  many  of  the 
standards  are  purely  American,  does  not  help  Great  Britain 
much  or  tend  to  advertise  her  wares.  A  remark  made  a 
day  or  two  ago  to  the  writer  by  a  prominent  electrical 
engineer,  of  Canadian  birth,  is  somewhat  significant  in  this 
connection.  It  was  to  the  effect  that,  though  he  did  not 
like  the  idea  of  standards  being  called  "  United  States 
standards,"  if  adopted  by  both  countries,  as  they  would 
belong  to  Canada  as  well,  he  saw  no  objection  to  their  being 
called  American  standards  ;  but  one  might  well  ask,  who, 
that  heard  the  latter  term,  would  thuik  of  Canada  as  a 
separate  entity  in  relation  to  it  ?  Once  include  Canada  in 
the  term  America,  and — well,  hang  her,  like  the  proverbial 
dog,  so  far  as  Great  Britain  is  concerned. 

If  British  manufacturers  wish  to  improve  their  trade  con- 
nections with  Canada,  they  must  bestir  themselves — the 
effort  will  be  well  worth  it,  but,  as  shown  recently  m  these 
notes,  from  an  electrical  standpoint  they  stand,  even  now,  a 
long  way  behind  the  U.S.A.,  and  unless  the  matter  be  taken 
up  in  earnest,  the  "  lag  "  will  become  rapidly  greater. 

One  method  which  would  tend  to  improve  tlie  trade 
relations  between  Canada  and  Great  Britain,  which  suggests 
itself  to  the  writer,  is  that  the  large  manufacturers  in  the 
latter  country  f-hould  develop  some  scheme  wheriby  it  would 
be  easy  for  Canadian  graduates  of  technical  schools  and 
colleges  to  go  over  to  receive  a  practical  training  in  British 
workshops. 

This  would,  in  time,  furnish  Canada  with  numbers  of 
young  engineers  whose  attitude  towards  the  mother  country 
would  be  very  different  from  what  is  generally  the  case  now, 
and,  being  Canadian  born,  they  would  have  more 
influence  over  here  than  those  who  are  not  natives  of 
Canada.  There  may  be  difficulties  and  objections  raised 
against  this  suggestion,  but  the  fact  that  the  graduates 
go  now  to  the  U.S.A.  and  return  with  ideas  which  are 
certainly  not  of  such  a  character  as  to  assist  British 
manufacturers,  coupled  with  the  additional  fact  that 
American-born  engineers  come  over  here  in  large  numbers  to 
take  up  appointments,  frequently  some  of  the  best,  should 
make  it  worthy  of  more  than  passing  notice. 

Canada's  position,  as  pointed  out  in  the  editorial  already 
referred  to,  is  unique  owing  to  her  geographical  position 
relatively  to  the  U.S.A.  and  to  Great  Britain.  While  much 
nearer  home  than  the  other  Colonies  she  is,  at  the  Fame  time, 
much  nearer  to  a  powerful  trade  rival,  who  already  has  the 
whip  hand,  and  means  to  keep  it. 

Too  gloomy  a  view  of  the  situation,  however,  must  not  be 
taken,  for,  in  spite  of  all  that  has  been  said,  Canada  has 
strong  leanings  towards  the  Mother  Country,  and,  if  British 
firms  will  but  try,  much  lost  ground  may  be  recovered,  and  a 
very  fair  share  of  the  rapidly-increasing  trade  may  be  secured. 

To  revert  once  more  to  the  subject  of  a  Canadian  Section 
of  the  I.E.E.,  a  nucleus  might  be  formed  from  the  repre- 
sentatives of  firms  who  have  come  over  here,  being 
in  close  and  constant  touch  with  the  home-land,  and  work- 
ing for  her  interests.  It  would  surely  be  a  pleasure  to  them 
to  feel  that  they  had  still  another  link  binding  them  to  her. 

That  a  way  may  soon  be  found  for  the  formation  of  such 
a  section  is  the  sincere  wish  of  the  writer  of  these  notes,  who 
would  gladly  do  all  in  his  power  to  further  the  carrying  out 
of  the  idea. 


Mazda  Lamps  at  tlie  Bottom  of  the  Sea. — We  under- 
stand that  the  P.  and  0.  steamship  Oceana,  which  foundered 
recently  in  collision  with  a  sailing^  vessel,  was  taking  a  larpe  con- 
signment of  Mrtzda  drawn-wire  lamps  to  Bombay.  The^e  lamps 
were  intended  for  ns^e  in  the  Bombay  Town  Hall,  and  in  conse- 
quence of  the  total  loss  of  the  Oceana,  a  repeat  order  has  been 
placed  with  the  British  Thorason-IIouston  Co.,  Ltd. 

Eiitertaiiniieiit    Houses   and.  Electricity. — A   cor# 

respondent  writes  : — "There  is  a  big  demand  just  now  for  cotn.- 
plete  electrical  installations  amongst  the  entertainment  houses 
illuminated  by  gas.  The  strike  has  caused  them  great  anxiety, 
many  of  them  in  the  smaller  tox»  na  having  been  compelled  to  close, 
owing  to  the  supply  running  out." 
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CORRESPONDENCE. 

Lettert  recnvf.d  by  its  after  5  P.M.  ON  Tcesday  cannot  appear  wntil 
the  follouying  week,  Correxpondentit  thould  forward  their  communi- 
eationx  at  the  earlient  poitidhle  moment.  No  letter  can  he  pvhlinhed 
unlets  we  have  the  writer  i  name  and  addre»»  in  our  possetilvn. 


Tests  of  Metal-Filament  Lamps. 

I  have  noted  with  interest  the  recent  comments  in  the 
electrical  papers,  advertising  columns  and  elsewhere,  on  the 
results  of  some  comparative  tests  of  metal-filament  lamps, 
particularly  as  several  manufacturers  have  claimed  Fuperiority 
for  their  lamps  as  a  result  of  such  tests,  the  interesting  thing 
being  that  several  manufacturers  are  using  the  same  test, 
each  claiming  it  to  show  his  product  to  be  the  best. 

I  should  like  an  opportunity  of  pointing  out  that  there  have 
been  no  published  comparative  lamp  tests  of  the  various 
makes  of  metal-filament  lamps  made  thus  far  in  England, 
which  have  been  of  any  value. 

Such  comparative  metal-filament  lamp  tests  as  have  been 
made  are  insufficient,  incomplete  and  inconclusive  tests  for 
the  following  reasons  : — 

^.1.  The  number  of  lamps  tested  is  entirely  too  small  to 
give  any  true  indication  of  the  average  quality  of  the  lamps. 
All  lamp-testing  experience  shows  the  necessity  of  having  a 
large  number  of  lamps — at  least  50  to  100  lamps  for  initial 
test  readings,  and  at  least  10  to  20  lamps  of  each  make  for 
life  test. 

2.  The  life  tests  have  not  been  conducted  on  the  proper 
basis.  Such  tests  as  have  been  conducted  have  been  run  at 
rated  voltage,  which  results  in  some  lamps  being  started  at 
one  efficiency  and  others  at  other  efficiencies.  The  results 
have  been  published  just  as  they  have  come  out,  without  any 
corrections  for  differences  in  efficiency,  all  of  which  leaves 
the  life  and  candle-power  results  incomparable.  A  true  life 
and  candle-power  test  of  lamps  requires  that  all  lamps  should 
be  started  at  the  same  average  initial  efficiency,  or,  at  least, 
that  the  results  obtained  be  corrected  to  bring  them  to  a 
basis  of  equal  initial  efficiencies.  This  point  is  totally 
neglected  in  tests  so  far  conducted,  giving  inconclusive 
results  and  very  misleading  information. 

When  it  is  realised  that  a  difference  in  initial  efficiency  of 
only  '05  watts  per  candle  means  one-third  longer  life  for  the 
lower  efficiency  lamp,  and  that  the  difference  between 
1*25  watts  per  candle  and  1-35  watts  per  candle  means  a 
difference  between  100  and  175  per  cent,  in  life,  and  the 
difference  between  1*25  watts  per  candle  and  1-5  watts  per 
candle  multiplies  the  life  by  4,  it  will  readily  be  appreciated 
that  the  differences  in  initial  efficiencies  are  extremely  im- 
portant, and  results  must  be  brought  to  a  comparable  basis 
of  equal  initial  efficiency  for  any  real  determination  of 
relative  life  value. 

Lastly,  the  method  of  obtaining  sample  lamps  from  the 
manufacturers  is  open  to  strong  objection,  as  these  may  be 
specially  selected  lamps.  They  phould  be  the  average 
product  of  the  manufacturer,  such  as  would  be  given  if 
packages  were  purchased  in  the  open  market  from  the 
regular  stock  product. 

These  points  are  indisputable,  and  must  be  accepted  by 
anyone  familiar  with  the  necessities  for  correct  lamp  testing. 
It  is  time,  therefore,  that  attention  should  be  directed  to 
these  matters  so  that  there  will  be  a  proper  understanding 
of  what  is  necessary  for  complete  and  conclusive  tests  on 
lamps. 

It  is  important  that  the  full  facts  regarding  lamp  tests 
that  have  been  conducted  should  be  known  and  understood, 
so  that  the  inconclusive  results  of  such  tests  will  not  mislead 
lamp  purchasers  and  users. 

F.  W.  Willcox. 

London,  E.G.,  March  SOth,  1912. 


The  Education  of  tlie  Engrineer. 

I  have  before  me  a  new  book  on  "  Power  House  Design," 
by  John  F.  C.  Snell.  From  page  10  of  the  book  I  copy  the 
following  passage  : — 

''Feed  Water  Supply. — If  the  geological  strata  are  such  as 
to  provide  not  only  a  good  foundation,  but  also  a  supply  of 
good  feed  water  through  sinking  an  artesian  well  or  a  bore- 
hole, the  site  will  be  more  valuable,  since  the  cost  of  pumping 
such  water  is  usually  only  on«-«iith,  or  less  than  the  cost  of 


purchasing  the  water,  and,  moreover,  dispenses  with  evaporat- 
ing plant  and  reagent  apparatus  which  would  be  necessary 
were  brackish  or  salt  water  used  from  which  the  circulating 
water  is  obtained." 

Some  of  your  readers  might  like  to  amuse  themselves  by 
trying  to  find  out  what  this  means.  I  do  not  advise  anyone 
to  try  to  parse  it. 

Imagine  one  to  have  got  as  far  as  the  "  moreover 
dispenses  "  :  he  sets  out  to  seek  for  the  subject  of  the  verb 
"  dispenses."  How  long  will  it  be  till  he  gives  up  in 
despair  ? 

It  would  be  a  graceless  performance  to  criticise  line  by 
line  the  English  of  a  book  that  seems  so  likely  to  be 
valuable  to  the  technical  man.  But  the  volume  is  the  first 
of  a  new  series ;  the  publishers  are  the  great  firm  of 
Longmans.  Surely  they  have  someone  about  the  house  who 
is  able  to  advice  on  the  questions  raised  by  a  reading  of  the 
passage  quoted  above. 

A  Mere  Irishmao. 


Irish  Peat. 


Mr.  Tomlinson's  ideas  as  to  peat  drainage  are  good  and 
sound  and  would  be  quite  applicable  to  many  of  the  Irish 
bogs,  whiuh  are  so  placed  as  to  be  drainable  by  gravity  with- 
out unduly  deep  cutting  out  of  the  sides  of  the  containing 
hollow  in  which  the  peat  has  grown.  To  the  writer  the 
Irish  bogs  as  a  rule  appear  to  be  ponds,  the  outlets  of  which 
have  become  choked  by  vegetable  growth,  and  in  this  way 
the  plant  growth  has  risen  to  many  feet  above  the  land 
about,  and  drainage  has  had  to  take  effect  by  numerous 
seepages  all  round  the  bog  area. 

The  first  care  should  be  to  find  the  probable  old  lake 
outlet,  and  c'ear  this  down  to  the  valley  before  commencing 
to  cub  down  the  edge  of  the  basin  to  the  lowest  level  of  the 
deposit.  Probably  this  could  not  be  done  at  once.  The 
first  work  to  be  carried  out  would  be  surface  drains,  to  be 
cut  decfier  and  deeper  as  the  water  fell  and  the  peat  dried 
out.  After  the  upper  parts  had  dried  to  quarrying  depth, 
this  work  could  then  commence  while  the  drains  were 
cut  deeper.  This  would  greatly  simplify  the  drainage  by 
removing  the  top  weight.  Subaqueous  peat  when  kept 
undisturbed  and  left  to  dry  is  as  hard  as  wood,  and  if 
quarried,  as  Mr.  Tomlinson  suggests,  in  big  lumps,  could, 
when  dry,  be  cut  to  block  size  by  sawing. 

Bub  are  there  not  many  bog  areas  which  cannot  be 
drained  by  any  short  drain  to  a  near  valley — areas  of  real 
lake  country,  below  the  general  level,  which  cannot  be 
cheaply  treated  by  bottom  drainage  ?  Would  such  areas  be 
economically  treated  by  mechanical  reduction  of  the  water- 
level  over  a  period  of  yeare  ?  Would  it  pay  to  pump  all  the 
water,  or  would  it  pay  to  dredge  the  whole  mass  and  deposit 
it  on  the  nearest  drainable  area  to  dry  out  by  gravity  ? 

Coal  is  very  dear  in  Ireland,  and  the  peat  industry  should 
pay  as  well  as  it  does  in  Sweden  or  in  Holland.  Especially 
should  it  be  commercially  profitable  to-day  in  view  of  the 
value  of  the  by-products  available  where  gas  producers  are 
used,  and  energy  can  be  exported  through  wins  to  any  point 
in  the  island.  The  "  friends  "  of  electricity  in  this  country 
have  done  it  a  disservice  by  their  frequent  denunciation  of 
the  possibility  of  h  gh-tension  distribution.  The  man  in 
the  street  does  not  see  why  hiiih-tension  leakage  should  be 
worse  on  a  wet  day  in  Great  Britain  than  it  is  in  Mexico  or 
California,  where  it  is  quite  moisb  when  ib  rains.  One  would 
think  it  rained  dust  in  Jlexico,  to  hear  some  experts  talk. 

Mr.  Tomlinson  refers  to  an  honest  and  alert  public 
departmenb  bo  deal  wibh  Irish  peat.  Experience  with  "  the 
Castle  "  does  not  encourage  any  hope  of  alertness  from  that 
quarter.  The  writer  once  tried  to  interest  the  Irish 
Government  in  a  peat  recovery  system.  Finding  all  endea- 
vours hopeless,  he  applied  for  the  return  of  his  papers,  but 
they  were  declared  unfindable  or  as  having  never  been 
received,  or  some  such  explanation  was  given.  They  were 
never  recovered.  One  wonders  if  they  were  ever  noticed  further 
than  being  acknowledged.  The  **  Castle "  is  hopeless  to 
deal  with.  Let  there  be  a  regularly  appointed  Committee 
free  from  Castle  influence,  and  with  men  of  scientific  and 
commercial  ability  at  the  helm  ;  something  might  then  be 
done  for  Irish  peat. 

Simon. 
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THE    INTERNATIONAL 

SMOKE    ABATEMENT    EXHIBITION 

AND    CONFERENCE. 


[by  oi'r  special  correspondent.] 


This  Exhibition  and  Conference,  preliminary  details  of 
Avhioli  have  already  appeared  in  the  Electrical  Review, 
was  opened  upon  .Saturday,  March  23rd,  by  the  Duke  of 
Argyll,  in  the  presence  of  a  large  gathering  of  scientists 
and  engineers,  and  closed  last  Saturday  evening,  after  a  very 
successful  run. 

The  most  notable  feature  of  the  opening  speeches  was  the 
suggestion  made  by  Sir  "William  Ramsay,  F.R.S.,  President 
of  the  British  Association  and  the  leading  English  chemist, 
that  coal  mining  might  soon  be  an  unnecessary  and  decaying 
industry,  gasification  of  coal  in  the  pits,  and  the  withdrawal 
of  this  gas  for  heating  and  power  purposes,  taking  the  place 
of  the  hewing  and  raising  of  solid  fuel. 

Although  the  majority  of  critics  have  dismissed  the 
scheme  as  Utopian  and  impracticable,  the  suggestion  really 
deserves  consideration  and  trial.  One  speaker  during  the 
Conference  proceedings,  on  March  27th,  in  fact,  stated  that 
a  small  coal  mine  which  was  fired  accidentally  in  New  South 
Wales  some  years  ago  was  still  burning,  without  any  artificial 
aids  to  increase  the  air  circulation  or  to  prevent  falls  of  roof. 
This  fact  seems  to  indicate  that  with  a  regulated  air  supply 
and  artificial  draught,  the  gasification  of  coalm  si/u  is  a  per- 
fectly feasible  operation,  especially  in  those  cases  where  the 
natural  stratification  of  the  fuel-seams  lends  itself  to  this 
method  of  work.  Sir  William  Ramsay  has  since  announced 
that  the  new  method  will  be  tried  experimentally  at  an 
English  colliery  during  the  current  year.  Since  the  proposal 
covers  the  use  of  gas  for  generating  electricity  at  the  mine, 
and  distribution  of  this  electricity  o\er  a  wide  area,  electrical 
engineers  will  have  a.  very  keen  interest  in  watching  the 
development  of  Sir  William  Ramsay's  suggestiops. 

The  Exhibition  embraced  all  classes  of  factory  and 
domestic  appliances  for  minimising  or  reducing  smoke.  As 
customary  in  all  recent  successful  exhibitions  of  this 
character  in  the  United  Kingdom,  the  exhibits  covered  l)oth 
gas  and  electrical  apparatus,  and  those  relating  to  household 
smoke  rather  overshadowed  the  exhibits  relating  to  factory 
smoke.  The  combined  displays  of  cooking  and  heating 
appliances  made  by  the  various  metropolitan  electricity  and 
gas  companies  were,  in  fact,  the  most  striking  and  artistic 
exhibits  in  the  Hall. 

In  the  joint  exhibit  by  the  London  electric  supply 
authorities  and  by  various  manufacturers  of  e'ectrical  appa- 
ratus, the  latest  methods  of  utilising  electricity  for  lighting, 
heating  and  cooking  purposes  were  displayed  amidst  very 
artistic  surroundings,  and  one  could  indulge  in  an  elec- 
trically-cooked meal,  to  the  strains  of  a  Russian  orchestra. 
The  writer  sampled  the  viands  at  all  refreshment  places 
open  to  the  visitors  in  the  Exhibition  (also  one  outside 
it),  and  he  can  truthfully  say  that  the  Electricity  Hall 
was  by  far  the  best  of  the  four.  Whether  this  was  due  to 
the  better  management,  or  to  the  use  of  electricity  for  pre- 
paring the  food,  he  does  not  presume  to  say. 

As  already  stated,  the  exhibits  of  special  interest  to  manu- 
facturers were  rather  outclapsed  in  attractiveness  by  these 
more  popular  shows  ;  but  the  leading  English  makers  rtf 
tnechanical  stokers,  gas  producers,  and  smoke-consuming 
devices  were  all  represented.  The  international  character  of 
the  Exhibition  was  maintained  by  the  displays  of  the  Com- 
pagnie  Frangaise  des  Brevets  Scballer,  of  Paris ;  N.  V. 
Hoek  &  Co.,  of  the  Hague,  Holland  ;  H.  Kowitske  &  Co., 
of  Berlin  ;  Hjalmer  Lofquist,  of  Stockholm  ;  tiie  Compagnie 
Fiussfang,  of  Hanover  ;  the  Treibel  Smoke  Combustion  Co., 
of  London  ;  and  Carl  Zeiss,  Ltd..  of  London. 

Messrs.  Bennis  &  Co.,  of  Bolton,  had  their  customary 
well-arranged  exhibit  of  machine  stoking  and  ash-handling 
plant.  Two  different  methods  of  supplying  coal  to  two  types 
of  mechanical  stokers  were  demonstrated  :  the  "  Bennis  " 
high-temperature  smokeless  and  ^ritless  coking  stoker,  fitted 
to  an  internally- flued  boiler,  and  the  "  Bennis  "  new  patent 
smokeless  and  gritless  chain-grate  stoker,  fitted  to  a  Water- 
tnbe  boiler. 


A  "  Bennis  "  elevator,  fitted  with  a  rotary  feed  and  special 
chain  and  buckets  for  boiler-house  use,  was  shown  elevating 
the  coal  to  bunkers  composed  of  riveted  plates  and  supported 
on  massive  stanchions.  Part  of  the  bunker  was  piovided 
with  a  hopper  bottom,  and  fuel  was  fed  direct  from  the 
bunker  into  the  coking  stoker.  A  shoot  leading  from  the 
bunker  fed  the  chain-grate  stoker.  The  fuel  thus  fed  into 
the  stokers  travelled  along  the  bars,  and  after  passing 
through  the  furnace  was  fed  by  a  "  Bennis  "  gravity  bucket 
conveyor,  fitted  with  automatic  tripping  levers,  into  the  boot 
of  the  elevator  mentioned  above.  The  entire  process  was 
continuous,  and  the  plant  was  driven  by  an  A.E.G.  motor. 

Messrs.  Bab'cock  &  Wilcox  exhibited  one  of  their  well- 
known  chain-grate  stokers,  of  which  there  are  now  5,200 
in  use. 

The  (Iarron  Co.  exhibited  an  electric  cooking  range, 
with  which  they  demonstrated  how  effectually  cooking  of 
all  kinds  could  be  carried  out  with  electric  heating. 

OzOA'AiR,  Ltd.,  had  a  large  exhibit  of  ozonising  apparatus ; 
while  the  London  firm  of  Carl  Zeiss,  Ltd.,  showed  their 
new  apparatus  for  the  technical  analysis  of  gas  and  water 
by  an  optical  method.  This  apparatus  is  most  con- 
venient in  use,  for  it  can  be  carried  anywhere,  and  can  be 
arranged  either  for  gas  or  water  tests.  By  this  apparatus 
percentages  of  CO2  and  CH4  in  mine  gas  can  be  determined 
within  -01  or  -02  per  cent,  of  accuracy.  The  weight  of 
the  portable  "  gas  interferometer  "  is  1 1  lb. 

Devices  for  automatic  regulation  of  the  supply  of  secondary 
air  above  the  fires  and  at  the  bridges  of  Lancashire  boilers 
were  shown  by  the  Smoke  Consuming  Co.,  of  London  ; 
the  Compagnie  des  Brevets  Schaller,  of  Paris  ;  the 
Treibel  Smoke  Combustion  Co.,  of  London :  and  H. 
Kowitske  &  Co.,  of  Berlin.  The  last-named  was  a  strongly- 
made  apparatus,  and  a  very  large  number  have  been  installed  in 
hand-fired  boilers  in  Germany  with  most  satisfactory  results, 
over  300  of  these  automatic  appliances  being  in  use  in 
Hamburg  alone.  The  use  of  similar  automatic  apparatus 
for  controlling  the  secondary  air  supply  of  hand-fired  boilers 
has  not,  so  far,  become  general  in  this  country.  It  may  be 
hoped  that  this  exhibition  of  automatic  regulating  appa- 
ratus at  the  Agricultural  Hall  will  awaken  English  engineers 
and  owners  of  steam-raising  apparatus  to  the  importance  of 
the  subject.    . 

Tintometer,  Ltd.,  showed  apparatus  for  measuring  and 
recording  the  colour  and  density  of  smoke,  while  AVitting 
Bros,  exhibited  the  Meguin  coal  screening  and  washing 
plant.  One  permanent  result  of  the  miners'  strike  will  be 
an  increase  in  the  cost  of  fuel,  and  it  would  certainly  pay 
many  large  consumers  to  buy  the  very  cheapest  fuel,  and  to 
wash  and  screen  it  themselves  before  use,  either  by  the 
Meguin  process  or  by  some  similar  English  process. 

Mr.  a.  F.  Davis,  of  London,  showed  a  new  and  im- 
proved type  of  furnace  bar,  and  the  Thermal  Syndicate, 
of  Wallsend,  exhibited  a  most  varied  assortment  of 
"Vitreosil"  (fused  quartz)  goods  made  by  aid  of  electrical 
heat.  Among  the  chief  uses  for  '•  Vitreosil "  may  be  men- 
tioned tubes  and  plates  for  electric  heaters  and  cookers, 
pyrometer  tubes,  for  rapid  readings  and  high  temperatures, 
globes  for  high-prfssure  gas  lighting,  basins  for  sulphuric 
acid  concentration,  and  all  forms  of  apparatus  for  the 
chemical  industry.  A  new  use  to  which  the  material  is  now 
being  put  is  in  connection  with  gas  fires,  where  silica  is 
employed  as  the  heat  radiating  medium.  These  tubes  and 
vessels  are  perfectly  acid  and  heat  proof,  and  can  be  ex})osed 
to  most  rapid  changes  of  temperature  without  fracture. 

Messrs.  Townson  &  Mercer  had  a  large  exhibit  of  gae- 
testing  apparatus,  thermometers  and  flash-point  apparatus. 
James  Hodgkinson,  Ltd..  of  Salford,  showed  his  automatic 
coking  stoker. 

Hjalmek  Lofquist,  of  Stockholm,  exhibited  an  electrical 
apparatus,  made  in  two  sizes,  for  heating  bath  water.  That 
using  4^  units  at  200  volts  will  raise  the  temperature  of  40 
gallons  of  water  27"  F.  in  40  minutes. 

(To  be  cotuluded.) 


Rlackbiirn  Liirhtinjr.— The  Corporation  has  decided  to 

apply  to  the  L.G.B,  for  sanction  to  bo'rrofl'  £1,050  foi  the  purpose  of 
extensions  to  the  electricit'j-  •works. 


Vol  70.  No.  1,794,  APRIL  12.  1912.]       THE    ELECTRICAL    REATEEW. 


577 


PROCEEDINGS    OP    INSTITUTIONS. 


The  Electric  Driving  of  Rolling  MHIk. 

By  Mb.  C.  A.  Ablett. 

On  March  27th  this  paper  was  discussed  by  the  Institution  of 
ELECTniCAL  EvGiNEEKS.  at  Birmingham  (for  abstract  of  paper  tee 
Elkctrical  Rkview,  February  !)th,  1!)12.) 

Mr.  W.  W.  Wood  said  the  friction  of  fly-wheels  was  a  very 
important  point  about  which  very  little  was  known.  The  author 
deduced  that  a  larper  constantly  rated  motor  was  required  with  a 
light  than  with  a  heavy  fly-wheel,  but  the  difference  in  power  was 
apparently  very  sligrht,  and  would  be  surely  more  than  off-set  by  the 
extra  power  required  to  drive  the  heavy  fly-wheel.  The  author  had 
assumed  that  the  loss  in  drivingf  ropes  was  10  per  cent,  of  the  normal 
power  they  were  capable  of  transmitting  ;  but  in  a  paper  recently 
read  before  the  South  Wales  Institution  of  Enpineers,  Mr.  Kenyon 
referred  to  tests  which  showed  the  loss  in  rope  drive  to  be  only 
2j-.Si  per  cent.,  and  he  could  quite  believe  it.  It  seemed  to  him, 
therefore,  that  the  loss  in  a  properly -desipned  drive  would  just  about 
off-set  the  lower  efficiency  which  the  low-speed  motor  had,  and 
there  would  not,  therefore,  be  the  great  saving  to  which  Mr. 
Ablett  referred.  The  driving  ropes  formed  a  very  excellent 
coupling  between  motor  and  mill,  and  relieved  the  motor  of  shock 
very  considerably.  Before  one  could  state  that  either  rope  or 
direct  drive  was  the  better,  the  circumstances  of  each  case  should 
be  carefujly  considered. 

Mr.  N.  B.  Rosher  said  that  in  mil's  in  the  Birmingham  district, 
especially  sheet  mill  -,  a  number  of  rolls  were  driven  from  one  train, 
and  the  peaks  which  occurred  were  very  irregular.  The  con- 
nection of  the  motor  to  the  mill  was  of  considerable  importance  ;  and 
to  gear  the  motor  to  the  roll  train  without  inserting  some  flexible 
form  of  coupling  was  not  desirable.  The  continuous  slip  regulator 
was  a  very  desirable  adjunct  to  the  electrical  equipment  of  a  rolling 
mill.  He  thought  it  would  be  interesting  if  he  gave  some  figures 
with  respect  to  a  sheet  rolling  mill  which  had  two  roll  trains  ; 
the  larger  was  converted  from  steam  to  electricity  some  four  years 
ago,  the  smaller  being  still  steam  driven.  The  conditions  under 
which  both  trains  opprated  were  very  similar,  but  in  the  case  of  the 
steam-driven  train,  the  costs  per  B.H.P.  per  annum  were  about  £11, 
whereas  the  costs  of  the  electric  drive  per  B.H.P.  per  annum  were 
only  £4.  The  steam  engine  was  shortly  to  be  replaced  by  an  electric 
motor,  and  it  was  estimated  that  the  electric  drive  would  pay  for 
itself  in  a  little  over  two  years. 

Dr.  S.  p.  Smith,  referring  to  the  scheme  which  the  author  said 
had  been  installed  in  three  mills  in  this  country,  apked  if  the 
arrangement  shown,  which  might  be  described  as  giving  constant 
output  at  all  spee Is  for  a  given  input,  was  better  for  the  kind  of 
work  in  question  than  the  arrargement  with  the  auxiliary  machines 
mechanically  independent  of  the  main  motor,  which  was  suitable 
for  givinga  constant  torque  at  different  speeds. 

Mr  Judcje  advocated  the  use  of  the  rope  drive  as  being  a  very 
good  flexible  coupling,  ard  Mr.  More,  who  had  had  experience  of 
electrical  driving  for  rolling  milln,  spoke  favourably  of  it. 

Mr.  W.  E.  Milne  said  that  roUing-mill  owners  paid  too  little 
attention  to  the  question  of  mechanical  arrangements  when  elec- 
trifying a  mill.  A  test  taken  by  the  Birmingham  Corporation 
Supply  Department  in  a  metal  works  some  time  ago  showed  a  trans- 
mission loss  of  70  per  cent.,  while  losses  of  40  or  50  per  cent,  were 
not  uncommon.  There  was  a  tendency  in  Birmingham  to  put  too 
many  rolls  on  one  motor  ;  the  long  heavy  train  of  gearings  for  such 
arrangements  called  for  considerable  power  to  drive  them.  The 
automatic  slip  regulator  was  not  required  in  brass  and  copper  mills, 
although  the  introduction  of  a  small  amount  of  permanent  slip  might 
be  an  advantage  in  certain  installations. 

Mr.  a.  Du  Pasquier  agreed  that  the  slow-speed  motor  could 
always  justify  the  additional  outlay  where  rope-driving  was  the 
alternative.  Mr.  Ablett  mentioned  the  case  of  a  600-h.p.  motor 
driving  a  sheet  mill  by  means  of  20  2-in.  ropes.  This  was  cer- 
tainly an  excessive  number  of  ropes  to  transmit  the  ordinary  over- 
loads of  the  motor,  and  presumably  the  fly-wheel  in  this  case  must 
have  been  on  the  motor  shaft  and  discharging  through  the  ropes, 
which  was  an  undesirable  arrangement.  It  was  interesting  to  note 
that  Mr.  Ablett  recently  recommended  a  rope  drive  for  a  new  sheet 
mill  on  the  north-east  coast.  There  was  no  doubt  that  the  three- 
speed  rope  device,  while  costing  much  less  than  any  other  system 
of  economic  uniform  speed  control  was  giving  complete  satisfac- 
tion in  practice.  The  advantage  should  be  with  the  rotary  con- 
verter system,  especially  when  more  than  one  mill  was  to  be 
operated,  as  would  usually  be  the  case.  The  rotary  converter, 
owing  to  the  small  armature  reaction  and  field  distortion,  was 
admirably  suited  to  deal  with  the  momentary  heavy  demands  one 
gof.  with  this  class  of  work.  Where  an  average  slip  was  of  the 
nature  of  5-7i  per  cent.,  variable  speed  devices  with  their  con- 
siderably increased  first  cost,  greater  complii-ation,  and  greater 
space  occupied  were  commercially  unsound,  and  their  advocacy  was 
to  be  deprecated. 

Mr.  a.  M.  Taylor  pointed  out  that  the  proportion  that  the  fixed 
charges  bore  to  the  total  cost  per  unit  was  reduced  as  the  total  load 
on  the  power  station  increased,  and  also  as  the  load  factor  improved 
through  the  increase  of  the  power  demands.  It  was,  therefore,  to 
the  interest  of  manufacturers  to  come  on  to  the  Corporation  mains. 
With  regard  to  the  overload  capacity  of  electrical  machines,  they 
were  on  the  eve  of  important  developments.  Much  greater  over- 
loads than  100  per  cent,  were  quite  practicable.  At  the  present  time 
a  booster  set  was  being  supplied  to  the  Corporation  which  would 
be  capable  of  carrying  an  overload  of  500  per  cent,  for  one  second. 
Mfi.  R.  Obbbttioh  said  oompound-woTind  jt).0.  motors  were  vwj 


suitable  for  driving  rolling  mills.  A  .^00-H.P.  machine  recently 
supplied  for  this  purpose  by  his  firm  was  heavily  componnd«»d,  and 
gave  28  percent,  drop  from  no-load  to  full  load.  He  did  not  ngree 
that  the  Ilgner  system  involved  a  total  increase  in  the  capital  coat 
of  only  10  per  cent.  In  connection  with  a  10,000-H.P.  plant  he 
found  that  the  increase  was  from  20  to  2'>  per  cent.  The  10  per 
cent,  loss  in  rnpp«  given  by  the  author  wai*  proV»ably  correct. 

Mr.  F.  J.  MoFFETT  (communicated)  caid  that  a  mechanical  slip 
regulator  appeared  to  be  superior  to  the  two  methf^ds  mentioned. 
If  a  suitable  slipping-clntch  was  inserted  between  the  motr>r  and 
the  mill,  it  was  possible  in  ca^e  of  emergency  to  produce  a  slip  of 
100  per  cent.,  and  then  utilise  the  whole  stored-up  energy  in  the 
fly-wheel.  Slipping-clutches  suitable  for  this  purpose  were  made 
by  several  firms.  The  speed  of  the  rolls  could  fall  until  they  came 
to  rest,  but  the  motor  was  still  able  to  exert  its  maximum  torque. 
He  was  not  aware  that  clutches  of  this  description  had  been  applied 
to  rollij.g-mill  drives.  In  the  cnee  of  a  three-pha««  motor,  a  short- 
circuited  rotor  could  be  used  instead  of  the  more  expensive  and  less 
efficient  wound  rotor,  since  the  motor  woul-l  start  under  practically 
no  load,  and  there  would  be  no  need  for  a  flexible  coupling. 

In  his  reply,  Mr.  Ablf.tt  said  that  in  every  case  of  an  electric- 
ally-driven sheet  mill  that  he  had  had  the  opportunity  of  investi- 
gating,   sufficient   ropes   had  been  installed  to  transmit  normally 
about   double   the   normal  motor  power  without   overloading  the 
ropes.     It  was  not  unreasonable  to  consider  the  rope  losses  as  con- 
suming 5  per  cent,  of  the  normal  power  which  the  ropes  would 
transmit,    and   this   loss   went  on  whether  the  ropes  were  trans- 
mitting their  full  power  or  not.      So  by  adopting  a  rope  drive  for 
a  sheet  mill  they  had  a  continuous  loss  going  on.  due  to  the  rope 
drive,  which  amounted  to  about  10  per  cent,  of  the  normal  motor 
power.     This  loss  was  more  important  in  the  case  of  a  sheet  mill 
than  in  any  other  type  of  mill,  because  the  average  power  required 
by  the  shee#mill  was  small  compared  with  the  maximum  power — 
often  not  more  than  one-third  of  the  normal  motor  power— so  that 
in  an  unfavourable  case  the  ropes  could  consume  as  much  as  one- 
third  of  the  total  number  of  units  of  electricity  which  were  taken 
by  the  rolling-mill  motor.     There  were  more  than  100  electrically- 
driven   rollinp-   mills  in  this  country,  and  more  than  1,000  on  the 
Continent.      There  were  over  .50  eltctrically-driven  reversing  mill 
installations  in  Europe,  of  which  about    30    were    at    work,  the 
remainder  being   in    course    of  construction.     These  figures  alone 
were  sufficient  to  show  that  electrical  driving  had  justified  itself. 
In  almost  every  one  of    the  electrically-driven   reversing   rolling 
mills  the  motor  was  direct-coupled  to  the  pinions  of  the  mill,  and 
in  one  or  two  cases  even  to  the  rolls  themselves,  the  pinions  being 
on  the  far  side  of  the  mill,  and  no  flexible  coupling  of  any  form 
was  used.     These  mills  were  doing  the  heaviest  work,  and  were 
driven  by  motors  capable  of  giving  as  a  maximum  power  as  much  as 
20,000  H.P.     Some  of  these  reversing  mill  motors  had  been  at  work 
for  four  or  five  years,  and  not  the  slightest  difficulty  had  been  ex- 
perienced  from   shocks.     In  view  of  this,  it  could  not  be  said  that 
in  the  case  of  small  mills  driven  by  motors  up  to  1,000  h  p.  or  over, 
the  effects  of  shock  were  in  any  way  to  be  feared.     In  the  case  of  a 
motor  driving   a   rolling  mill   where   a  fly-wheel  was   employed, 
carried  in  separate  bearings,  a  flexible  coupling  interposed  between 
the  motor  and  the  fly-wheel  would  protect  the  motor  bearings  from 
any  ill  effects  due  to  possible  slight  lack  of  alignment  between  the 
motor  shaft  and  the  fly-wheel  shaft.     The  chief  objection  to  the 
pole-charging  three-phafe  motor  and  the  three-phase  cascade  ijystem 
as  applif  d  to  merchant  mills,  where  a  variable  speed  was  required, 
was  that  they  only  gave  a  few  fixed  speeds  which  in   general  did 
not  prove  sufficient  to  meet  the  requirements  of  the  mill,  so  that 
resistance  would  have  to  be   inserted  in  the  rotor  circuits  in  order 
to  obtain  intermediate  speeds,  which  involved  waste  of  power.     As 
a  merchant  mill  was  rolling  heavy  sections  at  the  low  speeds,  which 
required  a  greater  turning  moment  than  the  smaller  sections  which 
were  rolled  at  a  high  speed,  in  general  the  motor  driving  a  merchant 
mill  had  to  be  capable  of  giving  the  same  power  at  all  speeds.      If 
a  pole-changing  motor,  therefore,  was  employed,  it  would  have  to 
be  a  big  machine,  of  which  the  capital  cost   would  naturally  be 
high,  in  order  to  give  the  required  power  at  the  low  speed.     Both  the 
pole-changing  motor  and  the  three-phase  cascade  system  suffered  from 
the  disadvantage  that  the  power  factors  at  low  speeds  were  not  good. 
Mr.    du    Pasquier    offered    some    criticism   of   the    variable-speed 
scheme  illustrated,  and  seemed  to  prefer  th"  use  of  a  direct-current 
motor  supplied  with  current  through    a  rotary   converter   and  a 
transformer  for  driving  a  merchant  mill  where  three-phase  current 
only  was  available.     The  author  was  not  in  agreement  with  this, 
because,  in  the  case  of  the  scheme  shown,  the   main  three-phase 
motor  was  the  only  machine  really  necessary  to  drive  the  mill,  and 
the  rotary  converter  and  the  direct-current  motor  could  be  regarded 
as  refinements  introduced  for  the  sake  of  economy.     If  anything 
should  go  wron^  with  either  of  these  two  machines,  then  the  mill 
could  still  be  run  without  interruption  by  the  main  three-phase 
motor.     The  arrangement   shown,    which  must   be    regarded  as  a 
sinnle-link  chain,  had  a  much  greater  reliability  than  the  arrange- 
ment of  transformer,  rotary  converter  and    direct-current  motor, 
which  might  be  regarded  as  a  three-link  chain.     With  reference  to 
Mr.  Tajlor's  remarks    about    the   overload    capacity   of   electrical 
plant  and  the  advisability  of  allowing  mill  motors  to  curry  such 
overloads,    it    might    be    mentioned    that    direct-current    motors 
were  being  regularly  built  for  SdO  per  cent.  oNerload  and  more. 
Dr.   Smith     referred     to    the    frequency  changer  as  a  means  of 
obtaining  variable  speed  from  a  three-phase  motor  without  loss  of 
power.     Ai  the  Haeen   Cast  Steel  Works  in  Westphalia,  as  well  as 
in   several   other  places,   such   an   arrangement  was   adopted  for 
driving  the  merchant  mills.    The  frequency  converter  generally 
resembUd  a  rotary  converter,  but  the  field  poles  had  do  winding. 
If  a  rotary  converter  was  run  at  a  synchronous  speed  and  sapplied 
with  three-phase  current,  it  wt»uld  givte  direct-ciirrpnt  at  the  oom- 
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mutntor.  If  however,  the  rotary  converter  was  bI  a  stardptill, 
the  three-phase  current  would  pass  throuph  the  macbine  with 
unchanged  frequency.  If  a  rotary  converter  were  run  at  speeds 
intermediate  between  synchronous  speed  and  standstill,  then  the 
frequency  at  the  commutator  was  proportional  to  the  amount  by 
which  the  speed  was  below  synchronous  speed.  It  was.  therefore, 
possible  to  couple  such  a  frrquency  converter  to  a  three-phase 
motor,  to  connect  the  commutator  of  the  frequency  converter  to 
the  three-phase  motor,  and  to  connect  the  slip  ring's  of  the  frequency 
converter  to  the  supply  mains.  If  then  the  main  three-phase  motor 
was  to  be  run  below  speed,  the  frequency  converter  took  power  out 
of  its  rotor  circuit,  converted  this  power  from  low  frf  quency  back  to 
the  frequency  of  the  supply,  and  returned  it  to  the  supply  mains, 
so  that  the  power  was  net  wasted.  When  such  a  frequency  con- 
verter was  used,  the  main  three-phase  motor  could  run  above 
synchronous  speed,  but  in  this  case  energ'y  was  taken  from  the 
supply  system  and  given  to  the  rotor  circuit,  and  it  was  usual  in  a 
frequency  converter  drive  to  choose  a  synchronous  speed,  so  that  it 
came  about  the  middle  of  the  speed  rarge  over  which  variation  was 
desired.  In  the  case  of  high-speed  Ilgner  fly-wheels,  the  windage 
formed  by  far  the  greatest  proportion  of  the  loss,  and  it  was  found 
in  practice  that  most  of  this  windage  was  produced  by  the  rim  of 
the  wheel,  so  that  if  a  light  metal  cover  was  provided  over  the  rim 
of  the  wheel  the  windage  loss  could  be  reduced  to  reasonable  pro- 
portions. It  might  reasonably  be  expected  that  the  commutator 
three-phase  motor  for  driving  rolling  mills  would  find  considerable 
adoption  in  the  future. 


[The  Faraday  Society. 

Comparative  Tests  of  Dby  Cells. 


S.  W.  Meifom,  of  the  National  Physical  laboratory,  entitled 
"Dry  Batteries:  the  Eelation  Betwetn  the  Incid'rce  of  the  Dis- 
charge and  the  Eelative  Capacity  of  Cells  of  Different  Manu- 
facture." Mk.  Alexander  Siemens,  vice-president,  was  in  the 
chair. 

Probably  few  people  realise  the  extent  to  which  dry  cells  are 
used.  chi«'fly,  of  rcurFe.  in  telffbcne  wnk.  Irst  year,  so  it  was 
stated,  the  National  Telfjhcne  Co.  alone  rsfd  .^00.000,  while  in  the 
Unitfd  States  stme  40,rOO,fCO  are  faid  to  be  in  use.  Such  being 
the  case,  it  is  a  matter  for  feme  surprise  that,  apart  frcm  the  pro- 
longed test  of  actual  use,  there  is  at  prtstnt  no  standard  test  by 
which  to  gauge  the  relative  value  of  a  cell  which  is  generally 
accepted  by  manufacturers  and  users  alike.  The  present  position 
is  chaotic  to  an  absurdity,  as  Mr.  Maurice  Solomon  forcibly  pointed 
out  in  a  communication  to  the  discussion  on  Mr.  Melsom's  paper. 
Every  consumer  of  primary  batteries— dry  or  wet— who  buys  in 
large  enough   quantities   issues  a  specification   of   his  own,   the 
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Physical  Society. 

At  the  meeting  held  on  March  22nd,  a  paper  on  "A  2,000- 
Frequency  Alternator,"  was  read  by  Mr.  W.  DifcDELL.  who 
described  and  exhibited  a  small  machine  which  he  bad  designed  and 
had  constructed  for  testinsr  purnoses,  mainly  in  connection  with 
telephonic  measurements.  The  alternator  was  of  the  salient-pole 
revolving-field  type,  running  at  8,000  e.p.m.  The  stator  was 
smooth  and  wound  like  a  gramme  ring,  the  object  being  to  obtain 
as  nearly  as  possible  a  sine  wave.  The  author  gave  curves  showing 
the  open-circuit  characteristic,  the  short-circuit  current  and  the 
regulation  of  the  alternator  at  four  different  frequencies.  The 
output  of  the  alternator  amounted  to  as  much  as  ^  kw.  at  the  higher 
frequencies.  Oscillograph  curves  showed  that  a  slight  third 
harmonic  was  present. 

Mr.  B.  S.  Cohen  stated  that  Mr.  Duddell  had  supplied  one  of  his 
alternators  to  Telephone  House,  and  it  had  given  thorouo  h  proof 
of  its  reliability  and  usefulness.  The  third  harmonic  that  was 
present  was  no  practical  detriment.  If  the  capacity  of  a  microfarad 
mica  condenser  was  found  from  the  current  taken  by  it  and  the 
voltage  applied,  the  error  was  less  than  0  5  per  cent,  at  a  frequency 
of  1,000.  The  instrument  lent  itself  to  a  variety  of  interesting 
uses.  If  a  telephone  were  put  across  the  machine  when  run  at  the 
resonating  frequency,  the  amplitude  of  vibration  was  such  that 
matches  could  be  blown  out  at  a  distance  of  3  or  4  metres. 

Me.  S.  a.  Pollock  described  a  somewhat  similar  machine  that 
had  been  constructed  five  years  ago,  and  was  still  runnine  at  the 
G.P.O.  The  rotor  contained  60  poles,  which  were  wound  zigzag 
with  eight  turns  of  wire.  It  had  been  run  up  to  frequencies  of 
8,000,  and  was  perfectly  balanced  at  the  highest  speed.  The 
machine  was  largely  used  for  measuring  the  apparent  resistance  of 
loading  coils.  The  wave-form  was  purified  by  means  of  sifting 
circuits.  To  keep  the  frequency  constant  a  vibrating  reed  was 
placed  in  series  with  a  split  commutator  fixed  on  the  shaft  of  the 
rotor  and  connected  in  series  with  the  armature.  If  the  rotor  ran 
out  of  phase  with  the  reed,  either  an  accelerating  or  retarding 
current  was  sent  through  the  armature.  A  counter  and  a  chrono- 
graph always  showed  that  the  number  of  revolutions  per  minute 
was  exactly  the  same  as  the  vibrations  of  the  reed. 

Db.  W.  E.  Sumpner  commented  on  the  small  drop  in  voltflge  at 
the  high  frequencies.  From  a  Fcientific  point  of  view,  the  chief 
points  in  the  machine  were  the  large  air  gaps  and  the  unslotted 
armature.     It  was  to  these  that  the  good  regulation  was  due. 

The  Author,  in  reply,  stated  that  in  the  later  machines  the 
armature  was  wound  in  three  sections,  which  could  all  be  placed 
in  parallel  or  in  series,  to  avoid  having  to  use  a  transformer  in 
order  to  obtain  the  required  voltage,  which  might  distort  the  wave- 
form. The  zigzag  form  of  winding,  was  an  excellent  one  for  the 
highest  frequencies.     Messsrs.  Muirhead  &  Co.  built  the  machine. 

A  paper  on  "  A  Method  of  Comparing  Capacities  at  Various 
Frequencies  "  was  read  by  Mr.  A.  Campbell. 

To  compare  the  capacities  of  two  condensers  under  conditions 
similar  to  those  in  Maxwell's  commutator  method,  they  are  charged 
and  short-circuited  periodically  in  two  adjacent  arms  of  a  bridge 
by  a  double  rotating  commutator,  the  corresponding  contacts  being 
made  simultaneously.  If  the  other  arms  of  the  bridge  are 
resistances  R  and  8,  and  a  battery  and  direct-current  galvanometer 
(of  long  period)  are  used,  then  a  balance  is  obtained  when 
k.j/ki  =  b/s.  The  method  is  highly  sensitive.  Methods  (like  the 
above)  in  which  the  applied  voltage  has  a  square-topped  wave-form 
give  results  in  agreement  with  those  using  sine  wave-form  when 
the  period  of  charge  (and  equal  discharge)  with  the  square-topped 
wave  is  2/»-  times  the  half-period  of  the  sine  wave. 


essential  feature  of  which  is  usually  its  originality.  Frequently 
not  only  the  results  required,  but  even  the  method  of  manufacture, 
is  specified,  and  it  is  therefore  eminently  desirable  that  some 
standard  simple  test  should  be  devised,  which  could  be  adopted 
by  all  users  of  primary  cells.  It  was  some  such  test  that  Mr. 
Melsom  set  out  to  devise.  Unfortunately,  however,  valuable  and 
important  as  his  results  are,  he  has  not  considered  himself  justified 
in  pointing  to  any  one  of  the  numerous  methods  of  testing  investi- 
gated, as  i/f  test  to  be  safely  employed  in  gauging  the  value  of  a 
cell,  no  matter  for  what  purpose  it  is  to  be  used. 

TABLE  I.— Relative  Capacity  op  Cells  at  Various  Rates  of 

Discharge, 


A. 

Cells. 

No. 

B. 

0. 

D. 

1 

5  minutes  an  hour  on  50  ohms 

100 

93 

83 

28 

2 

5  minutes  an  hour  on  1  ohm  initial 

100 

59 

43 

7 

After  6  months'  storage        

100 

58 

50 

— 

After  12  months'  storage     

100 

53 

42 

— 

3 

6  hours  per  day  on  5  ohms  ... 

100 

50 

50 

35 

4 

Continuous  at  20  milliamperes — 

Initial  ampere-hours 

100 

43 

36 

30 

Initial  watt-hours           

100 

45 

40 

29 

After  8  months'  storage,  watt-hours 

100 

50 

45 

5 

5 

Continuous  on  10  ohms — 

Initial  to  07  volt            

100 

75 

53 

60 

Initial  to  05  volt             

100 

76 

55 

60 

After  6  months'  storage — 

To  07  volt            

100 

59 

44 

28 

After  12  months'  storage     

100 

67 

50 

2 

6 

Continuous  on  100  ohms 

lOJ 

68 

51 

35 

7 

Continuous  on  500  ohms — 

To  13  volt            

100 

102 

87 

10 

To  end,  Le.,  118  weeks 

100 

94 

''~~ 

— 

Amidst  a  lengthy  programme  for  the  Faraday  Society  meeting  on 
March  26th,  a  paper  of  special  electrical  interest  was  that  by  Mb, 


For  the  purposes  of  the  tests  four  well-known  tnakes  of  ceU 
were  used,  four  of  each  being  selected  at  random  from  a  batch  of 
60  supplied  by  the  manufacturers.  For  obvious  reasons  it  is  im- 
possible to  divulge  the  names  of  the  cells,  and  they  are  desiernated 
in  the  tests  as  A,  B,  C,  and  D.  It  is  noteworthy  that,  whereas  in 
nearly  every  test  Cells  A,  B,  and  C  showed  good  and  tolerably 
uniform  rt^sults,  Cells  D  (which  were  stated  to  have  quite  a  good 
reputation)  fell  below  what  ought  to  be  the  performance  of  an 
ordinary  dry  battery.  This  fact  alone  indicates  the  importance  of 
making  proper  tests. 

The  results  of  the  tests  are  summarised  in  accompanying 
tables.  Table  I  shows  the  relative  capacities  of  the  four  makes 
under  the  various  rates  of  discharge  stated,  the  output  of  Cell  A 
being  taken  as  100  for  comparison,  and  Table  II  gives  the  actual 
capacities  in  watt-hours  in  the  case  of  each  of  the  seven  tests. 

The  original  paper  contains  a  very  interesting  series  of  P.D, 
curves  for  every  set  of  tests,  but  space  will  only  permit  us  to 
give  here  those  for  Test  1,  namely,  a  discharge  of  five  minutes  per 
hour  through  a  resistance  of  50  ohms,  as  this  reproduces  as  closely 
as  possible  the  working  conditions  of  a  cell  on  a  telephone  circuit. 
The  voltage  plotted  is  the  p.d.  in  closed  circuit.  The  dis- 
charge was  considered  complete  at  a  voltage  of  0'9,  because 
the  current  at  this  point,  0018  ampere,  is  the  smallest  that  will 
>vork  a  telephone  microphone. 
-  Test  2  is  similar  to  I,'  bat  employs  a  far  higher  current.    TeetS  i* 
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that  Hpecifted  by  the  National  Telephone  Co.,  while  4  is  that  formally 
Hpecified  by  the  Post  Office.  Test  li  is  a  favourite  with  manufac- 
turers, and  (t  in  on  similar  lines,  but  uses  a  {greater  rettistance.  Test  7 
is  a  War  Office  test. 

TABLE  II. — Relation  bktwken  Incidenck  op  Discharge 

AND  Capacity. 


■-Col 

Is. 

c. 

D. 

Approximate  time 

Test  No. 

A. 

B. 

for  completion  of 

Test  I,  case  of  cell  A. 

1 

43 

40 

30 

12 

100  week.s. 

2 

44 

26 

10 

3 

65       „ 

A 

126 

63 

63 

46 

20       „ 

4 

105 

47 

42 

31 

27       „ 

.5 

64 

49 

36 

38 

6       „ 

fi 

107 

73 

55 

38 

50       „ 

7   ... 

70 

fit; 

— ~ 

— 

Several  years. 

It  will  be  seen  from  the  tables  that  very  widely  varying  resuUs 
were  obtained  for  the  capacities  in  the  different  tests  employed,  so 
that  it  is  not  possible  to  specify  any  single  method  of  testing  as 
a  standard  which  can  be  safely  employed  under  all  circumstances. 
Only  one  of  the  tests,  No.  .">,  takes  a  reasonably  short  time,  and  this, 
in  the  case  of  cell  A,  gives  a  capacity  some  40  per  cent  higher  than 
Test  1,  which  is  supposed  to  approximate  most  closely  to  conditions 
of  practice.  It  is,  nevertheless,  noteworthy  that  the  order  of  merit 
of  the  cells  is  in  every  case  the  same. 

Under  the  circumstances,  it  would  appear  that  the  only  safe 
course  for  users  to  adopt  is  that  recommended  by  the  chairman, 
namely,  make  the  test  on  sample  cells  under  actual  conditions  of 
use,  and  then  insist  on  the  manufacturer  employing  such  care  in  the 
process  of  manufacture  as  wiP  ensure  all  his  cells  of  a  particular 
class  giving  perfectly  uniform  results. 

It  is  of  interest  to  note  that  cells  A,  B  and  C  showed  little  or  no 
deterioration  after  12  months'  storage.  This  fact  should  suggest 
uses  for  dry  cells,  for  instance,  as  a  stand-by  on  motor-cars  for 
ignition,  or  for  special  lighting  purposes  (where  cost  is  of  not  mu6h 
consideration),  which  are  at  present  overlooked. 


Domestic  Electricity. 

iTiiformal   diitcussion   at    the    Institution    OF    Electrical 
Engineers,  London,  March  22nd,  1912.) 

The  President,  in  opening  the  meeting,  referred  to  the  necessity 
of  extending  the  use  of  electricity  in  the  home.  The  discussion 
was  to  some  extent  a  result  of  his  suggestion  to  organise  a  campaign 
for  cheaper  electricity  ;  it  was,  however,  thought  by  the  Council 
that  price  was  not  the  only  deterrent  to  its  general  adoption,  and 
that  a  comprehensive  discussion  of  the  whole  subject  would  be 
beneficial.  The  advanced  development  of  lighting  by  gas  and  oil 
suggested  that  further  improvement  would  be  difficult,  while 
electricity  was  a  comparatively  recent  introduction  as  a  lighting 
and  heating  agent,  and  it  was  open  to  great  and  rapid  improve- 
ment, and  offered  every  scope  for  progress. 

Mr.  C.  A.Baker  (L.G.C.)  said  that  domestic  electrical  apparatus 
showed  great  development  in  recent  times ;  its  advantages  were 
often  indirect,  and  thus  not  so  readily  appreciated  by  prospective 
users.  It  required  proper  control  in  order  to  get  economy  in  its 
use.  and  he  suggested  that  it  would  be  better  to  provide  switches 
on  cooking  apparatus  in  which  the  handles  indicated  at  a  glance 
'whether  on  or  off.  The  great  variety  of  voltages  in  the  London 
area  hampered  both  makers  and  dealers  in  such  apparatus. 

Mr.  H.  H.  Couzens  (West  Ham)  suggested  that  progress  was 
retarded  by  half-hearted  publicity  effort  and  the  high  cost  of 
apparatus.  The  amount  spent  on  publicity  work  by  the  supply 
authorities  was  infinitesimal,  and  this  was  often  due  to  the  engineer 
who  preferred  to  ignore  the  commercial  side  of  the  business.  A 
definite  expenditure  must  be  allocated  to  publicity  and  selling.  The 
publicity  committees  literature  was  not  suitable  for  all  places,  and 
he  thought  that  the  Institution  might  with  advantage  take  over 
its  work  ;  the  publicity  committee  was  to  some  extent  philan- 
trophic,  and  such  an  arrangement  never  worked  so  well  as  an 
ordinary  commercial  one.  He  suggested  co-operative  buying  of 
apparatus  and  coal  as  a  means  of  reducing  the  present  cost  of  those 
things  ;  this  might  be  carried  out  through  a  Committee  of  the 
Institution  nominated  by  those  interested  financially.  The  gas 
companies  were  far  better  off  in  the  matter  of  powers  and  reserves 
than  municipal  electricity  departments,  which  were  even  short  of 
trading  capital,  a  matter  which  the  new  Parliamentary  Bill  might 
set  right.  Publicity  literature  was  of  little  use  unless  followed  up 
by  the  canvasser,  and  a  sales  department  was  essential  to  the  aaccess 
of  an  electricity  undertaking. 

Mr.  W.  R.  Cooper  analysed  his  own  impressions  as  a  consumer, 
coming  to  the  conclusion  that  the  coal  fire,  though  dirty,  was  cosy 
and  not  costly  with  a  modern  range.  From  a  rough  test  he  found 
that  his  range  burnt  l.J  lb.  coal  an  hour  over  13  hours  and  cost 
about  ^d.  per  hour,  and  to  substitute  electricity  at  2d.  per  unit  for 
radiator  purposes  was  obviously  out  of  the  question.*  The  gas 
cooker  was  also  cheap  to  buy  or  hire  and  to  use,  while  similar 
facilities  for  obtaining  electrical  cooking  apparatus  were  non- 
existent. The  hot  water  difficulty  might  be  got  over  by  connecting 
an  electrical  heater  direct  to  the  mains — giving  100  per  cent,  load 
factor — but  the  price  must  be  l^ss  than  id.  per  unit. 

*  Mr.  Cooper  takes  an  extreme  caae. — Eds.  E.R. 


Mb.  S.  Evekshed  advised  the  supply  en(rineer  to  jret  rid  of 
his  idea^  on  the  subject  of  peak  loads.  Other  people  in  the 
ordinary  way  of  business  had  peak  loadr,  but  did  not  find  it  neceti- 
sary  to  use  maximum-demand  systemw  of  chargintf.  He  considered 
that  a  flat  rate  of  lid. -2d.  per  unit  all  round  would  result  in  his 
greatly  extending  hia  use  of  electricity  for  domestic  parposes.  while 
cooking  was  practicable  at  Id.  per  unit.  Touching  on  the  hot  water 
question,  in  the  ordinary  way  it  cost  him  £1  »;-£!'<  a  year  for  haa-ifc 
coal,  the  hot  water  being  available  from  the  kitchen  range  :  by  com- 
parison he  found  that  a  100  per  cent.  l.k.  electrical  water  heater, 
taking  energy  at  Id.  per  unit,  would  cost  almost  a«  much  for  hot 
water  alone,  viz  ,  £15.  [Contract  rates  of  about  5d.  per  unit  have 
been  quoted  for  water-heating  apparatus  of  this  kind. — Eds.  E.R.  j 
Present-day  methods  of  obtaining  new  business  were  very  poor ; 
practical  demonstrations  were  the  only  way  to  impress  some  people. 
As  an  instance  of  the  way  some  supply  authorities  look  after  their 
consumers,  he  mentioned  that  he  had  only  had  two  postcards  from 
the  electricity  undertaking  in  seven  years. 

Mb.  F.  W.  Willcox  referred  to  the  publicity  work  carried  out 
by  American  electricity  suppliers.  The  American  stations  had  load 
factors  on  the  average  of  40  or  .')0  per  cent.,  and  were  selling  about 
K)  times  as  much  current  per  head  as  in  this  country  at  about 
60  per  cent,  of  the  price.  The  contributions  made  towards  adver- 
tising and  similar  work  by  American  central  stations  varied  from 
£300  per  annum  for  a  small  one  to  £6,000  per  annum  for  a  large 
one,  and  totalled  over  £400,000  a  year,  the  great  bulk  being  spent 
on  newspaper  advertising. 

Mr.  W.  a.  VlGNfjLE.'^  (Grimsby)  said  the  cost  of  putting  in 
electric  wiring  and  apparatus,  and  the  objection  to  pulling  the 
walls  about,  deterred  people  from  adopting  electricity  more  than 
the  price  of  energy  ;  the  householder,  however,  could  be  caught — 
by  means  of  suitable  advertising — when  he  was  redecorating  his 
house.  In  Grimsby  he  had  used  all  forms  of  advertising,  and  the 
number  of  new  consumers  per  annum  has  risen  from  70  to  200. 
To  get  over  the  wiring  difficulty  some  rental  system  must  be 
adopted,  but  few  Corporations'  had  power  to  carry  out  such  a 
scheme  ;  Corporations  should  be  able  to  finance  such  work,  but 
whether  they  carried  it  out  themselves  was  not  really  material. 
The  builder  would  not  wire  small  houses,  which  work  should  be 
done  in  bulk,  several  houses  being  supplied  through  one  service. 
Ordinary  heating  and  cooking  was  practicable  at  Id.  per  unit,  with 
a  differential  rate  giving  reduced  prices  for  all  day  use,  but  the 
cooking  apparatus  was  too  costly,  and  he  found  that  contractors 
charged  too  much  for  hiring  it  :  the  Corporations  must  have  powers 
to  do  this  class  of  hiring. 

Mr.  a.  Bruce  Anderson  (Ferranti,  Ltd.)  considered  that  the 
cost  of  energy  was  at  the  root  of  the  trouble  ;  if  apparatus  were 
given  away,  it  would  not  be  used  unless  the  price  of  energy  was 
substantially  reduced. 

Mr.  F.  Husband  (Glasgow)  mentioned  some  figures  of  cost  per 
winter  quarter,  with  a  three-room  plus  kitchen  house,  which 
were  as  follows  :  («)  Gas  lighting  lys.  6d.  :  (&)  gas  heating  !2s.  tid. 
and  electric  lighting  15s. ;  (r)  electric  lighting  and  heating  ITs.  6d.  ; 
the  cost  of  gas  was  2s.  Id.  per  1,000  cb.  ft.  and  of  electricity  3d. 
per  unit.  He  came  to  the  conclusion  that  the  cost  of  energy  was 
not  so  important  as  the  cost  of  apparatus.  The  supply  authorities 
must  take  up  the  provision  of  apparatus  ;  in  Glasgow,  it  was 
known  that  the  contractors  were  working  only  for  themselves. 

Mr.  L.  Buckeli.  (Newcastle-on-Tyne)  agreed  that  the  cost  of 
energy  had  very  little  to  do  with  the  extension  of  the  use  of 
electricity.  The  difficulties  raised  by  consumers  would  disappear 
if  the  central  station  carried  out  its  work  properly,  but  he  was 
afraid  that  assisted  wiring  on  a  large  scale  would  do  more  harm 
than  good.  He  urged  the  necessity  for  co-operation  in  advertising 
and  business  getting  ;  a  big  scheme  was  necessary  with  ample  funds 
to  carry  it  out. 

Mr.  E.  L.  Inhraji  (Bournemouth)  also  spoke  on  the  difficulty  of 
supplying  the  smaller  consumer  judging  by  the  estimated  cost  of 
energy  at  present  prices. 


LEGAL. 


Accumulator  Industries,  Ltd.,  '•.  Vander\-ell  &  Co. 

In  the  Chancery  Division  before  Mr.  Justice  Eve,  on  Tuesday.  April 
2nd,  Mr.  Jessel,  K.C.,  with  whom  was  Mr.  Winney.  moved  on  behalf 
of  the  plaintiffs  in  this  action,  for  an  injunction  to  restrain  the 
defendants  from  using  and  publishing  in  connection  with  their 
goods,  testimonials  and  letters  sent  to  their  agent,  who  is  now  the 
representative  of  the  defendant  firm,  while  he  was  in  their  (the 
plaintiffs')  employ. 

Mr.  P.  0.  Lawrence,  K.C.,  and  Mr.  Ward  Coleridge  appeared  for 
the  defendants. 

Mr.  Jessel  said  that  the  Accumulator  Industries,  Ltd.,  were  the 
licensees  for  this  country  of  certain  patents  relating  to  the  lighting 
of  motor  vehicles  by  electricity.  Originally  the  patent  was  applied 
only  to  trains,  but  subsequently  it  came  into  use  for  motor  vehicles 
generally.  The  licensees  entered  into  an  agreement  with  the 
defendants  for  the  sale  of  their  machinery  in  Great  Britain  and 
Ireland  for  general  use  except  on  railways  and  metropolitan  omni- 
buses. The  plaintiff  company  agreed  with  the  defendants  that  they 
should  at  all  times  use  their  best  endeavours  to  promote  the  intro- 
duction and  sale  of  their  dynamos,  and  the  defendants  undertook 
that  duriii::  the  tiiu"  they  were  si  engaged  they  should  not  become 
directly  or  indirectly  interested  in  any  other  dynamos.  The 
licensees  agreed  to  provide  all  dynamos  at  cost  price  to  the 
defendants,  who  were  to  give  them  half  tiie  profits  of  sale  after 
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deductine  10  per  cent.  The  agrreement  was  to  be  bindingr  for  one 
year,  with  the  option  to  the  defendants  of  renewal.  The  defendants 
experimented  with  the  machine,  and  at  the  close  of  the  year's 
agreement  they,  as  Vandervell  &  Co.,  put  a  new  machine  upon 
the  market,  and  they  sold. other  thingrs  connected  with  electric 
ligrhtinsr  outfits.  In  association  with  their  business  they  issued  a 
pamphlet  entitled  "  Electricity  r.  Acetylene  Oil,"  and  in  connection 
with  it  they  used  the  name  C.A.V. 

Mr.  Lawrence  :  The  C.A.V.  system  was  used  long'  before. 

Mr.  Jessel  :  In  September,  VMO,  the  defendants  brougfht  out 
another  patent,  the  agreement  having  terminated,  after  a  year,  in 
April,  1910.  In  November,  1911,  they  issued  another  document, 
which  they  called  "  Something  striking,"  and  of  that  document  the 
plaintiffs  complained,  as  it  contained  testimonials  sent  to  defendants' 
representative  while  he  was  their  agent,  and  had  reference  to  their 
dynamos  which  had  been  fitted  to  the  cars  of  the  writers.  The 
defendants  were  then  selling  as  the  C.A.V.  system  their  own 
Vandervell  dynamos,  and  what  the  plaintiffs  complained  of  was 
that  testimonials  referring  to  dynamos  supplied  by  them  were  used 
as  having  reference  to  the  defendants.  They  omitted  the  dates  for 
the  purpose,  suggested  counsel,  of  destroying  identity.  That,  he  said, 
was  a  breach  of  the  contract  of  agency,  and  his  second  point  was 
that  it  was  a  clear  case  of  passing-off.  The  testimonials  were  used 
for  the  purpose  of  showing  that  the  articles  supplied  had  given 
satisfaction,  and  to  induce  other  people  to  buy. 

Mr.  Justice  Eve  :  What  does  your  writ  ask  for  .' 

Mr.  Jessel  said  it  asked  for  an  injunction  to  restrain  the 
defendants  from  pushing  the  sale  of  their  dynamos  in  substitution 
for  those  of  the  plaintiffs. 

Mr.  Justice  Eve  said  he  could  not  see  what  was  the  cause  of 
action.     Did  the  plaintiffs  say  that  the  letters  belonged  to  th-^m  '! 

Mr.  Jessel  said  that  they  did  not ;  but  they  had  such  property 
in  them  as  would  entitle  them  to  say  that  they  should  not  be  used 
adversely  to  them.  The  use  the  defendants  were  making  of  them, 
amounted  to  a  passing-off.  As  they  were  not  entitled  during  the 
year  to  become  commercially  interested  in  any  other  invention,  they 
were  not  entitled  afterwards  to  use  anything  obtained  during  that 
year  for  their  own  purposes  as  against  the  plaintiffs.  They  had  no 
right  to  use  testimonials  given  for  one  set  of  goods  for  the  purposes 
of  another  set. 

Mr.  Justice  Eve  said  he  could  not  see  what  right  of  property 
there  was  in  the  testimonials.     It  did  not  arise  out  of  the  contract. 

Mr.  Jessel  said  it  was  the  right  of  every  trader  to  see  that  the 
goods  of  other  people  were  not  substituted  for  his. 

Mr.  Justice  Eve  asked  whether  the  testimonials  did  not  apply 
to  the  substitution  of  self-sustained  electric  lights  for  the  old  oil 
lamps. 

Mr.  Jessel  said  the  plaintiffs  thought  that  some  of  the  testi- 
monials were  asked  for  in  relation  to  their  dynamos.  As  the 
plaintiffs'  agent?,  there  was  an  obligation  upon  the  defendants  to 
push  the  plaintiffs'  machine,  and  no  doubt  they  would  be  entitled  to 
use  the  testimonials,  while  they  retained  the  agency,  but  they  were 
not  entitled  to  use  them  for  purposes  which  were  foreign  to  the 
agency. 

Mr.  p.  0.  Lawrence,  for  the  defendants,  argued  that  the  motion 
was  ill-founded.  There  was  no  principal  and  agency  in  the  case  at 
all.  The  defendants  were  the  sole  consignees  of  the  electric  motor, 
and  directly  they  paid  for  them  they  became  their  property,  but 
they  agreed  to  iiive  the  plaintiffs  half  the  profits  upon  re-sale.  If  he 
was  right  in  that,  the  whole  cause  of  action  went.  The  letters  and 
testimonials  were  the  property  of  the  defendants,  who  had  a  right 
to  use  them  as  they  thought  fit.  There  was  no  passing-off  and  no 
agency. 

Mr.  Justice  Eve,  in  giving  judgment,  said  that  the  claim 
for  relief  was  based  upon  the  relationship  between  the  plaintiff 
and  the  defendants,  and  it  was  quite  obvious  that  the 
plaintiffs  were  proceeding  upon  the  footing  that  the  defen- 
dants were,  by  the  agreement,  constituted  their  agents,  and 
that  the  testimonials  were  received  by  them  in  that  capacity. 
That,  however,  did  not  appear  to  be  the  case.  The  whole  matter 
depended  upon  the  relationship  between  the  parties  under  the 
agreement.  The  defendants  had  apparently  for  some  years  been 
endeavouring  to  perfect  a  system  of  lighting  motor-cars  by  elec- 
tricity, and  the  plaintiffs,  being  the  owners  of  a  portable  dynamo, 
came  to  the  conclusion  that  it  might  be  utilised  for  the  purpose, 
and  they  approached  the  defendants  with  that  view.  It  became 
necessary  to  arrange  special  terms  in  order  to  make  business,  and 
an  agreement  was  entered  into.  There  was  incorporated  in  the 
agreement  a  covenant  that  the  defendants  would  not  do  anything 
during  the  year  which  would  interfere  with  the  success  "of  the 
plaintiffs'  invention.  He  did  not  think  the  description  of  the 
defendants,  as  selling  agents,  was  correct.  They  were  simply  con- 
signees of  the  plaintiffs'  goods,  but  that  was  a  point  for  further 
consideration  at  the  trial  of  the  action.  It  was  sufficient  for  him 
at  present  to  say  that  he  did  not  see  his  way  to  giving  the  plaintiff 
the  relief  for  which  ho  asked,  on  the  footing  that  there  was  a 
fiduciary  relationship  between  the  parties.  All  he  could  do  now 
was  to  refuse  the  motion. 

Ml!.  Jessel  :  Will  your  Lordship  make  the  costs  of  the  motion 
costs  in  the  action  ? 

Mr.  Justice  Eve  :  No. 


Shrimpton  r.  Northern  Light,  Power  and  Coal  Co.,  Ltd. 

This  case  came  before  the  Court  of  Appeal,  composed  of  the  Master 
of  the  Rolls  and  Lord  Justice  Puckley,  on  Monday  and  Tuesday 
last  week,  upon  the  appeal  of  the  plaintiff  from  an  order  of  Mr. 
Justice  Eve  in  the  Chancery  Division  refusing  to  grant  an  inter- 
locutory injunction  restraining  the  defendant  company,  its  directors, 


and  agents  until  the  trial  of  the  action,  or  further  order  from 
issuing  any  more  bonds  in  pursuance  of  a  resolution  passed  at  a 
meeting  of  debenture-holders  held  on  August  18th  last.  The  reso- 
lution sanctioned  the  issue  of  $1,000,000  prior  lien  bonds. 

It  appeared  that  the  plaintiff  was  the  holder  of  some  of  the 
original  first  mortgage  i")  per  cent,  gold  bonds  of  the  defendant  com- 
pany, and  he  alleged  that  the  chairman  at  the  meeting  in 
question  had  made  misstatements  as  to  the  validity  of  a  contract 
which  the  defendant  company  had  entered  into  with  the  Klondyke 
White  Channel  Gold  and  Gravel  Mining  Co.,  by  which  the  latter 
company  undertook  to  take  from  the  defendant  company  a  large 
quantity  of  electric  power.  Plaintiff  alleged  that  he  subsequently 
discovered  that  the  defendant  company  had  no  claim  on  the  con- 
tract, and  that  the  representations  made  were  not  substantially 
true,  and  he  claimed  that  the  defendant  company  could  not  put 
the  resolution  into  force. 

At  the  conclusion  of  the  arguments  of  Counsel,  their  Lordships 
dismissed  the  appeal  with  costs,  holding  that  it  was  not  a  case  of 
an  interlocutory  injunction. 


Electric  Lighting  Company  Fined. 

On  April  2nd,  at  the  Wonford  Petty  Sessions,  the  Topsham  Elec- 
tricity Supply  Co.  were  fined  2s.  6d.  and  costs  for  employing  a  lad, 
Frank  Stanley  Boucher,  on  their  premises  on  Sunday.  March  10th. 
On  behalf  of  the  company,  it  was  explained  that  the  lad  was  a  pupil 
of  the  engineer.  He  had  a  special  desire  to  acquire  knowledge,  and, 
in  compliance  with  a  request  made  by  him,  the  engineer  allowed 
him  to  be  at  the  works  every  third  Suncay  evening  between  six  and 
eight. 


Southport  Engineering  Co.,  Ltd.,  r.  Taylor. 

At  the  Southport  County  Court,  on  April  2nd,  the  plaintiffs  sued 
A.Taylor,  engineer,  of  Virginia  Street,  for  £28  18s.  6d.,  for  work 
done  and  material  supplied. 

Counsel  for  plaintiffs  said  that  defendant  intended  to  patent  a 
machine  for  converting  refuse  into  electrical  energy  by  means  of 
an  "  electric  whirlpool,"  which  was  going  to  revolutionise  motive 
power.  No  proper  drawings  were  submitted,  and  a  great  deal  of 
the  work  done  was  purely  experimental  and  had  to  be  discarded. 

Mb.  Schofield,  of  the  plaintiff  firm,  giving  evidence  in  support 
of  the  case,  said  he  could  not  understand  from  the  inventor  at  first 
what  the  machine  was  intended  for,  but  its  vital  part  was  a  hollow 
egg-shaped  piece  of  metal,  on  which  defendant  had  mapped  out  all 
the  component  parts  of  the  earth.  The  inner  portions  of  the 
machine  would  be  made  to  radiate  in  opposite  directions,  and  so 
create  the  electrical  whirlpool.  His  idea  was  that  he  could  put  all 
sorts  of  refuse  into  the  machine,  magnetise  it  with  a  given  voltage, 
and  convert  it  into  energy.  He  could,  he  said,  take  the  machine  to 
a  colliery,  put  in  coal-dust,  and  convert  it  into  energy  with  90  per 
cent,  of  efficiency. 

For  the  defence,  it  was  submitted  that  the  charges  were 
excessive. 

The  Judge  found  for  plaintiff  for  the  full  amount,  with  costs. 
His  Honour  pointed  out  that  this  was  an  experimental  article,  and 
when  it  was  begun  the  inventor  had  no  accurate  or  clear  idea  of, 
what  he  required,  and  allowance  must  be  made  for  the  number  of 
times  it  was  pulled  to  pieces. 


Foster  r.  E.C.C. 


At  Walsall  County  Court,  on  the  3rd  inst.,  an  action  was  brought 
by  Messrs.  Foster  Bros.,  of  Wednesbury,  to  recover  .£29  Is.  Id., 
balance  due  on  a  contract  with  the  Electrical  Construction  Co.,  Ltd., 
of  Bushbury,  Wolverhampton.  There  was  also  a  counter-claim  for 
the  same  amount  on  the  ground  that  the  installations  of  steam 
exhaust  and  water  pipes  were  imperfect,  and  not  reasonably  fitted 
for  the  purpose  for  which  they  were  required. 

Mr.  Weight,  for  the  defence,  stated  that  the  claim  was  admitted, 
and  the  action  turned  on  the  counter-claim. 

The  Judge  awarded  £29  Is.,  with  costs,  on  the  claim,  and  gave 
judgment  for  the  defendants  on  the  counter-claim  for  £14  l.")S.. 
with  costs.  Leave,  however,  was  given  to  appeal,  and  a  stay  of 
execution  was  granted. 


Tiiciimaii  Hjdro-Electric  Indertakinir.— The  Com- 

PANIA  Hidro-Electrica  de  Tucujian  have  just  placed  in  London 
a  large  amount  of  debentures  and  ordinary  shares  for  the  extension 
of  their  hydro-electric  works  and  1.200-volt  railway  which  they 
are  now  constructing  in  the  province  of  Tucuman,  Argentine 
Republic.  The  company  will  be  in  the  market  for  large  quantities 
of  materials  of  all  classes,  including  high  and  low  tension  materials 
and  1,200-volt  railway  equipments.  The  London  offices  of  the 
company  are  at  Douington  House,  Norfolk  Street,  Strand.  W.C. 

Works    Closed. — Mesri??.   Mawdsleys  Ltd.,  of  Zone 

Works,  Dursley,  closed  their  works  from  the  evening  of  Thursday. 
4th  inst.,  until  9  a.m.  on  Monday  next,  loth  inst,  in  order  to  give 
their  foundry  an  opportunity  of  replenishing  its  stock  of  castings. 
We  understand  that,  although  at  the  beginning  of  the  strike 
they  endeavoured  to  provide  for  nil  demands,  the  number  of 
orders  since  received  has  been  so  large  as  to  seriously  diminish  the 
stock. 
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BUSINESS  NOTES. 


Book  Xofices. — ''Journal  ol'  the  Western  S<x'ioLy  of 
KnKinecrH.  Vol.  XVII,  Xos.  I  and  II.  January  and  February, 
rjl2.     Chicajro  :  The  Society.     Price  ."jO  cents. 

"  InvcHtitrations  of  Explosives  used  in  f-'oal  Mines."  I>y  (-'.  Hall, 
W.  ().  Snellin;,'  and  S.  P.  Howell.  '  Investipations  of  Fuse  and 
Minors'  S(|uiljB."  By  ('.  Hall  and  S.  P.  Howell.  •  The  Rate  of 
Burning  of  Fuse."  By  W.  O.  Snelliner  and  W.  C.  Cope.  i;tl2. 
Washington  :  Government  Printing  Office. 

'' 7'iii/ixar/ioiix  of  the  Illuminatinpr  Enffineerinjr  Society."  Vol. 
VII,  No.  2.  February.  11)12.  New  York  :  The  Society.  Price 
7i")  cents. 

"  Procrodivqs  of  the  American  Society  of  Civil  Engineers."  Vol. 
XX.XVIII.  No.  3.     March,  1012.     New  York  :  The  Society. 

"The  J'Inisiral  Uf-rifio:'  ■  Vol.  XXXIV,  No.  2.  February,  ]i)12, 
Lancaster.  Pa.  :  The  llerlein  Office.     Price  f>T>  cents. 

The  April  issue  of  the  Manoniqiapli.  published  monthly  by 
Marconi's  Wireless  Telepfraph  Co.,  Ltd.,  has  been  enlarjred  to  4^ 
papes.  and  contains  many  articles  of  {general  and  technical  interest. 
An  illustrated  account  is  given  of  the  details  of  the  Empire  scheme 
of  wireless  telegraphy,  and  of  the  contract  for  the  establishment 
of  stations  in  Portugal. 

Kankruptcy  Procee(lin«'S. — DAvrn  Roijkrts,  electrical 

and  motor  engineer,  ISO,  Macklin  Street,  Derby,  late  3  and  '>, 
Whiston  Street,  Derby. — An  application  was  made  last  week  to  the 
Deputy-Judge  Gurner,  sitting  at  the  Court  House,  20,  St.  Peter's 
Churchyard,  Derby,  for  the  discharge  from  bankruptcy  of  the 
above-named  debtor.  The  Official  Receiver  reported  that  the 
receiving  order  was  made  in  June,  1902.  on  the  debtor's  own  peti- 
tion. The  liabilities  expected  to  rank  for  dividend  totalled  £137, 
but  proofs  actually  admitted  amounted  to  £120.  The  assets  so  far 
as  they  were  not  assigned  to  creditors  figured  at  £46,  and  a 
dividend  of  fis.  sd.  in  the  £  had  been  paid.  The  debtor  started 
business  in  1900  without  capital,  and  he  had  failed  to  keep  proper 
books  of  account.  He  had  also  continued  to  trade  after  knowing , 
himself  to  be  on  the  wrong  side,  and  had  failed  to  satisfactorily 
account  for  a  sum  of  £70.  His  Honour  said  that  although  the 
explanation  of  the  loss  of  this  amount  was  unsatisfactory,  he 
thought  the  dividend  was  fairly  substantial.  Ultimately  the  dis- 
charge was  granted,  subject  to  a  suspension  of  two  years. 

J.  TizzAKD,  electrical  engineer.  Abbey  Road,  Torquay. — Receiving 
order  made  March  29th  at  Exeter  Court,  on  a  creditor's  petition. 
First  meeting  April  loth,  public  examination  April  2ith — both  at 
Exeter. 

Dissolutions   and   Liquidations,— W.   G.   Havwood 

AND  Co.,  electrical  fittings  dealers  and  manufacturers,  .56,  High 
Street,  Bloomsbury,  W.C. — Messrs.  S.  G.  Brounger  &  W.  G.  Haywood 
have  dissolved  partnership.     Mr.  Haywood  attends  to  debts,  &c. 

Eckstein,  Heap  it  Co.,  electrical  engineers,  -.,  Chapel  Walks, 
Manchester,  and  Waverley  Mills,  Salford. — Messrs.  August  Eckstein 
and  A.  C.  Heap  have  dissolved  partnership.  Mr.  Eckstein  will 
attend  to  debts  and  continue  the  business  under  the  fame  style.  Mr. 
Eckstein,  who  has  taken  over  the  business,  is  retaining  the  entire 
staff,  and  will  conduct  it  on  exactly  the  same  lines  as  heretofore.  In 
order  to  cope  with  the  increased  demand  for  the  firm's  manu- 
factures, the  factory  will  shortly  be  removed  to  larger  premises. 

Metalitr,  Ltd. — A  petition  for  the  winding  up  of  this  company 
presented  on  April  1st  by  A.  B.  Reckitt,  merchant  of  St.  Leonards- 
on-Sea  :  W.  G.  Dell,  London  :  T.  C.  E.  Goff,  London  :  and  E.  J. 
Previtc,  merchant,  of  London,  contributories  of  the  conipany,  is  to 
bo  heard  on  April  17th. 

BuADFOiiD  Electrical  Co.,  Ltd. — This  company  is  winding  up 
voluntarily  with  Mr.  J.  H.  Haley,  62,  Market  Street,  Bradford,  as 
liquidator.     A  meeting  of  creditors  is  called  for  April  19th. 

STOCKALL-BiiooK  TiME  Recobders.  Ltd.  This  company  is 
winding  up  voluntarily.  A  meeting  of  creditors  is  called  for 
April  15th,  at  Huddersfield.  Liquidator,  Mr.  0.  Avison,  19a,  West- 
gate,  lluddersfield. 

Telephone  Development  Co.,  Ltd.— This  company  is  winding 
up  voluntarily  with  Mr.  M.  W.  Jenkinson,  22,  Broad  StreotlAvenue, 
E.C.,  as  liquidator. 

Caribmean  Anglo-Colombian  Caple  Co.,  Ltd.— A  meeting  of 
creditors  is  called  for  April  18th,  at  6.5,  Bishopsgate,  London,  E.C. 
Mr.  A.  R.  Bennett,  of  that  address,  is  the  liiiuidator. 

Henley's      Flexibles.— Miossrs.     W.    T.    Henlky's 

Tele<;raph  Works  Co.,  Ltd.,  of  Blomfield  Street,  E.G..  announce 
that  they  are  now  manufacturing  their  ''C.M.A.'  and 
"Association''  fiexibles  in  smaller  sizes  than  previously,  namely, 
in  13/36  s.w.c.  =  No.  22  s.w.c,  A  stock  in  this  size  in  siJk,  cotton, 
arfd  workshop  finishes  is  kept  by  the  firm,  and  a  slip  is  being  circu- 
lated stating  the  prices. 

Coal  Strike  Effects. — Notification  was  posted  at  Mk.^shs 
Dick,  Kerr  &  Co.'s  electrical  works  that  the  greater  portion  of  the 
works  will  remain  closed  until  Monday,  April  15th,  or.  if  the 
coal  strike  was  not  over  by  that  date,  until  further  notice.  Between 
900  and  1,000  men  are  employed  at  the  works,  and  about  three- 
quarter  of  this  number  are  affected  by  the  extended  stoppage 
which  has  been  rendered  necessary  by  the  shortage  of  fuel. 

Cataloji'ues  and  Lists.— Messrs.  C.  .Jennings  &  Co., 

Pennywell  Road,  Bristol.— Two  hundred  and  sixty-four-page 
pocket-size  catalogue,  containing  particulars  of  a  very  full  and 
complete  collection  of  manufactured  woodwork  of  British,  manu- 


facture. It  is  a  production  of  a  somewhat  different  kind  from 
those  usually  noticed  here,  hut  it  is  b'.»th  '.-.'■-•  ;ig  and  gervice- 
able.     The  goo«lH  that  are   illustrates!  and  b  -rWit^   and  of 

which  pri'res  are  given,  include  "luh  varied  •.■■ing 

—Portable  buildings,  motor  sheds  and   work-      ,      _  '-sand 

summer  houses,  woodwork  for  use  in  hou.se  and  shop  building, 
fretwork  arches,  pannelling  and  staircaer:!!,  woodblock  tlooring. 
wheelbarrows,  cabinet-  and  bookca.'*<,-8,  door  frame;',  wire  fencing 
and    nettin^r,   and  la.st,    but  by  no   means  lf-a,>-t,  there  :-  '  ric 

wood-casings  and  cappings.  creosotefl   troughing  for  u..  nd 

cables,  and  hardwood  cable  bridges. 

From  the  E.ma.sda  EN«;iNEERi.\f;  Co.,  of  Emanda  Work!*,  Laurie 
Grove,  New  Cross,  London,  S.E.,  we  have  received  a  glass  paper- 
weight for  desk  use.  together  with  an  intimation  that  on  applica- 
tion similar  weights  will  be  sent  to  any  electrical  firm  intere«ted  in 
accumulator  switchljoards,  distribution  boards,  fuseboards  and 
electrical  crbinet  work. 

Messrs.  British  Insulated  and  Helsp.y  f  ahle-s  Ltd.. 
Prescot.— New  pamphlet  (No.  P  119;  of  eight  j^ages  containing 
descriptive  notes,  half-tone  illustrations,  and  price  information, 
relating  to  Prescot  welders  for  welding  tires  of  a  number  of 
different  sizes. 

The  ReesRotubbo  Manufacttring  Co  ,  Ltd..  Wolverhampton. 
— 24-page  pamphlet  (No.  R.  11 5)  containing  a  full  description  with 
line  diagrams,  half-tones  and  curves,  of  their  rotary  jet  condenser* 
and  high  vacuum  air  pumps. 

The  Union  Electric  Co.,  Ltd.,  of  Park  Street,  Sonthwark, 
S.E.,  as  an  Easter  souvenir,  have  sent  out  a  neat  vest  pocket  celluloid 
envelope  of  sticking  plaster.  The  envelope  carries  a  calendar  for 
12  months  from  April  1st. 

The  "Attracta  '  Electrical  Co..  75,  Fetter  Lane,  London. 
E.C. — Priced  leaflet  relating  to  the  '"  Ajax  "  electric  cycle  lamp 
outfit. 


Ma/da  Lamps. — Thk  Br[tish  THo:\isoN-HorsTox  Co.. 

Ltd.,  announce  that  the  5  per  cent,  extra  charge  for  Mazda  lamps 
for  series  burning  is  now  withdrawn. 

Fire. — Messrs.  Mann,  Egerton  &  Co.,  Ltd.,  electrical 

engineers,  whose  establishment  was  destroyed  in  the  great  fire  at 
Ipswich  on  Saturday,  have  opened  temporary  offices  at  Imperial 
Chambers,  Princes  Street. 

The  A. E.G.  in  Mexico.— The  A.E.G.  Me.xikanische 
Elektrizitiits  Gesellschaft  has  been  formed  in  Berlin  vdth  a  capital 
of  £100,000  for  the  purpose  of  representing  the  A.E.G.  in  Mexico 
and  Central  America. 

For  Sale, — The  Greenock  Corporation  electricity  dejimrt- 
ment  has  for  disposal  one  100-KW.  Belliss-Silvertown  balancer  set 
and  two  150-kw.  Belliss-Silvertown  sets.  See  our  adverti.«eraent 
pages  to-day. 

Trade  Announcements. — Mr.  T.  J.  Doyle  has  removed 

from  Houghton-le-Spring  to  18,  Houghton  Road.  Hetton-le-Hole. 
CO.  Durham. 

Messrs.  Lord  &  Sband.  Ltd.,  of  Plymouth,  have  opened  a 
branch  at  5(>.  Chapel  Street,  Penzance.  Cornwall.  They  invite 
firms  to  forward  catalogues. 

Messrs.  Worsley  &  Pa(;i;,  Ltd.  (late  F.  Worsley  ^V  Co.,  of 
Peterborough)  are  in  occupation  of  their  new  premises,  Beaver 
Works,  Cornbrook  Road,  Manchester,  where  they  have  every 
facility  for  carrying  out  electrical  machinery  repair,  and  other 
work. 

In  order  to  deal  more  promptly  with  the  commercial  side  of  the 
business,  the  head  office  of  The  British  Electric  Plant  Co.. 
Ltd.,  Alloa,  is  to  be  removed  from  Alloa  to  144.  St.  Vincent  Street, 
Glasgow,  and  all  communications  after  .\pril  15th  should  be  sent 
to  this  address.  Mr.  R.  H.  Willis,  the  general  manager  of  the 
company,  has  been  elected  a  director,  juid  will  be  located  in 
Glasgow.  The  company  have  also  opened  an  office  at  11.  Queen 
Victoria  Street,  London,  EC,  where  Mr.  A.  T.  Young  (from  the 
head  office )  has  been  appointed  local  manager. 


LIGHTING  and  POWER  NOTES. 


Abinifdou. — The  T.C.  has  adopted  a  report  of  the 
Electric  Lighting  Committee  accepting  the  offer  of  Messrs.  Edwards 
and  Armstrong,  of  Bristol,  to  take  over  the  prov.  order  when 
obtained  by  the  Council.  Among  other  clauses  in  the  agreement, 
it  is  provided  that  the  firm  shall  reimburse  the  Council  the  costs 
incidental  to  the  prov.  order,  not  exceeding  £275  :  that  a  limited 
liability  company  shall  be  formed  ;  the  Council  to  permit  overhead 
wires  fixed  to  neat  steel  poles  :  the  charges  tc  private  consumers  not 
to  exceed — For  O  to  .50  unitu,  6Ad.  net  cash  per  unit  (7d.,  less  >,d.  dis- 
count") ;  from  50  to  250  units,  6d.  net  cash  (tUd..  less  id-  discount)  : 
over  and  above  250  units,  5id.  cash  (t>d..  less  id.  discount"). 
Minimum  charge  of  lOs.  for  each  quarter  between  September  29th 
and  ilarch  25th,  and  5s.  per  quarter  for  the  other  two  quarters  of 
the  year.  These  charges  not  to  be  increased  without  the  consent  of 
the  Council  :  the  standard  rate  of  dividend  shall  not  exceed  S  per 
cent.^  but  in  order  to  encoura(;e'  the  charging  of  a  lower  price  for 
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liifht,  it  is  provided  that  for  every  reduction  of  a  id.  in  the  price 
charsred  per  unit,  an  increase  of  i  per  cent,  may  be  made  in  the 
dividend  payable  by  the  company  ;  that  power  is  reserved  for  the 
Council  to  purchase  the  company's  undertaking. 

Accriujcton.  —  The  Haslingden  Corporation  having 
asked  upon  what  terms  this  Corporation  would  be  prepared  to  carry 
out  the  work  of  laying  services  and  mains  for  the  supply  of  electric 
current  within  that  borough,  the  electrical  engineer  has  been 
instructed  to  go  into  the  matter,  and  authorised  to  undertake  the 
work  provided  satisfactory  terms  can  be  arranged. 

Argentina.  —  The  electric  hght  station  at  Colon 
(Buenos  Ayres),  is  finished,  and  the  first  trial  of  the  machinery  took 
place  on  March  Sth  with  satisfactory  results. 

The  electric  light  station  at  General  Paz,  Province  of  Buenos 
Ayres,  will  be  inaugurated  in  May,  the,  works  being  well  advanced. 

The  Government  of  the  Province  of  Buenos  Ayres  has  forwarded 
to  the  Legislature  an  ad  referendum  contract  with  the  R.  P. 
Electricity  Co.,  in  place  of  the  existing  contract. 

The  Compania  Alemana  Transatlantica  de  Electricidad  has 
resolved  to  increase  its  capital  by  a  further  20,000,000  marks,  which 
will  be  principally  used  for  the  enlargement  of  the  Dock  Sud  power 
house. — Tieview  of  the  Rirer  Plate. 

Australia . — Newcastle,  N.S.W. — Following  the  appoint- 
ment of  Mr.  J.  E.  Donoghue  as  consulting  engineer,  and  Mr.  Guy 
AUbutt  as  city  electrical  engineer,  the  City  Council  has  embarked 
on  a  large  scheme  of  reconstruction  for  its  electrical  undertaking. 
To  this  end  a  sum  of  £10,000  has  been  borrowed,  and  the  work  is 
to  embrace  a  general  reconstruction  of  all  overhead  mains,  erection 
and  equipment  of  four  new  sub-stations,  a  system  of  high-tension 
series  lighting  for  the  city  generally  on  the  constant- current 
principle  for  both  arc  and  incandescent  lamps.  It  also  provides 
for  the  erection  of  a  condenser  and  cooling  tower,  water-softening 
plant,  &c.,  and  minor  additions  to  the  generating  station.  It  is 
estimated  that  the  business  is  capable  of  very  large  extensions  in 
all  the  suburbs,  as  Newcastle  is  the  second  city  of  the  State,  and  its 
present  business  as  regards  electricity  supply  does  not  compare 
favourably  with  many  smaller  towns  of  the  State.  When  it  is 
known  that  Newcastle  is  practically  in  the  centre  of  the  coal  sup- 
plies of  the  Commonwealth,  and  that  it  is  rapidly  becoming  a  large 
manufacturing  centre,  the  possibilities  become  more  apparent.  It 
is  also  intended  to  adopt  the  very  latest  methods  of  obtaining 
business,  and  all  classes  of  electrical  apparatus  will  be  hired  in  the 
manner  that  has  been  adopted  by  many  English  municipalides. 

Barnes. — Acting  on  the  suggestions  of  the  engineer,  the 
Electricity  Committee  recommends  that  (1)  consumers  residing  in 
private  houses  and  connected  to  the  Council's  electricity  mains  shall 
have  the  option  of  paying  for  energy  at  the  existing  prices,  or  as 
follows  : — Where  the  energy  used  is  for  lighting  purposes  only, 
10  per  cent,  per  annum  on  the  rateable  value  of  the  premises 
occupied  by  the  consumer,  payable  quarterly  in  advance,  plus  Id. 
for  all  units  used  as  metered.  Where  the  energy  is  for  lighting 
and  heating  or  cooking,  or  all  three  combined,  10  per  cent,  per 
annum  on  the  rateable  value  of  the  premises  occupied  by  the  con- 
sumer, payable  quarterly  in  advance,  with  an  additional  Id.  for  all 
units  used  as  metered  during  the  months  of  October  to  March,  in- 
clusive, and  id.  for  all  units  used  as  metered  during  the  months 
of  April  to  September  ;  (2)  when  the  rateable  value  scheme  of  pay- 
ment is  in  force  no  charge  is  to  be  made  to  the  consumer  for  rent  of 
meter.  After  discussion,  these  recommendations  were  agreed  to. 
and  the  arrangement  is  to  come  into  force  aft^r  the  March 
readings. 

Barrow. — The  T.C.  has  decided  that  appUcation  be  made 

to  the  L.G.B.  for  sanction  to  the  borrowing  of  £22,000  for  elec- 
tricity works  purposes.  The  sum  was  detailed  as  follows  : — Build- 
ings, foundations,  &c.,  £1,160  ;  turbo-generator,  rotary  converters, 
steam  pipes,  &c.,  £7,270  ;  high  and  low-tension  switchboards  and 
connections,  £1,841  ;  e^tra-high-tension  mains  and  pilot  wires, 
£8,627  ;  sub-station  switchgear  and  transformers,  £2,075  ;  engi- 
neering contingencies,  £1,027.  The  Mayor  (Aid.  Smith)  said 
probably  not  more  than  £10,000  would  be  required  immediately. 

Binglev. — The  B.  of  T.  has  granted  a  prov.  order  for 
B.L.  tothe'u.D.C. 

Bolton, — Owing  to  the  impossibility  of  having  the  new 
generating  station  at  Back-o'-th'-Bank  ready  for  next  winter's  load, 
a  3,000-ampere-hour  battery  is  being  installed,  with  an  automatic 
booster,  to  overcome  the  peak  load.  The  battery  also  will  be  used 
in  connection  with  the  tramway  supply. 

Bootle. — An  inquiry  has  been  held  by  the  L.G.B.  into 
the  application  of  the  Corporation  for  sanction  to  borrow  £43,755 
for  the  purchase  of  land  and  machinery  for  a  new  generating 
station.  The  borough  electrical  engineer  (Mr.  J.  D.  Clothier),  in 
explaining  the  proposals,  stated  that  the  equipment  of  the  station 
included  two  turbines  capable  of  developing  3,000  kw.  The  new 
works,  he  said,  would  put  the  Corporation  in  a  position  to  cope 
with  any  future  requirements.  No  opposition  was  raised  to  the 
scheme. 

Brazil. — The  Government  has  granted  to  a  syndicate 
the  right  to  utilise  the  waterfalls  at  Braculy,  in  the  Province  of 
Angora  dos  Reis.  The  power  available  without  storage  reservoirs 
is  24,000  H.P.,  and  with  reservoirs  as  much  as  100,000  H.P.  The 
power  will  be  used  for  eleotrometallurgical  purposes. 


Burton-on -Trent. — The  T.C.  has  received  the  consent 
of  the  B.  of  T.  to  the  use  of  overhead  wires  for  the  transmission  of 
current  in  the  outskirts  of  the  borough,  and  along  Bretby  Lane,  in 
the  area  of  the  Repton  R.D.C. 


has  decided  to  give 


a  supply  of 
lighting   at   the 


( olchester.— The  T.C 

current  to   the   Lexden   and   Winstree   B.G.   for 
workhouse. 

Continental  Notes. — Bui.o ahi a, — The  NachrkMen  fur 

Handel  tend  Industrie  (Berlin)  announces  that  a  Bill  has  been  sub- 
mitted to  the  Bulgarian  Legislature  providing  for  an  electrical 
installation  at  the  "  Pernik "  State  Colliery.  The  cost  of  the 
installation  is  estimated  at  £3,200. — Hoard  of  'Trade  Journal. 

Portugal. — The  Lisbon  municipal  authorities  have  decided  to 
set  up  a  central  electric  generating  station  for  the  purpose  of 
supplying  the  city  with  electric  light,  and  to  lay  the  necessary 
cable.  Tenders  will  be  invited  within  a  month. — Hoard  of  Trade 
Journal. 

Turkey. — The  municipal  authorities  of  Monastir  are  at  present 
considering  a  scheme  for  the  construction  of  an  electric  lighting 
station  and  an  electric  tramway  in  the  town.  Water  power  will 
be  utilised. 

Austria. — The  plans  for  a  large  power  plant  on  the  River 
Daniibe,  near  Pressburg,  have  been  drawn  up.  The  scheme  contem- 
plates taking  the  water  direct  from  the  river  and  leading  it  in  a 
canal,  ir)'5  km.  long,  to  the  power  house  below  Pressburg.  The 
power  house  will  be  equipped  with  16  Francis  turbine  groups,  one 
being  held  in  reserve  ;  each  group  is  expected  to  yield  4,000  h.p.  at 
75  E.P.M.  The  year's  total  output  is  reckoned  at  300,000,000  kw.- 
hours.  A  supplementary  high-pressure  power  station  with  accumu- 
lator equipment  is  planned  to  take  the  load  of  that  portion  of  the 
distributing  network  supplying  Budapesth. — Zcif.  fur  das  Ges. 
Turhinenwesen. 

Croydon. — At  the  last  meeting  of  the  County  Council  it 
was  decided,  subject  to  the  issue  of  an  Order  by  the  B.  of  T.,  to 
supply  electricity  in  bulk  to  the  West  Kent  Electric  Co.,  Ltd. 

Dominica. — The  Government  has  granted  a  concession 
to  Mr.  Lithgow,  of  17,  Madison  Avenue,  New  York,  to  establish 
water  and  electric  light  services  in  the  cities  of  Santiago  de  los 
Caballeros,  Moca.  La  Vega,  San  Francisco  de  Macoris,  and  Puerta 
Plata.  Power  to  the  extent  of  6,000  h.p.  will  be  derived  from  the 
Yaque  River,  the  turbine  station  being  situated  at  a  point  7  miles 
above  Santiago. 

Dublin. — When  submitting  its  estimates  for  1911,  the 

Electric  Liglfting  Committee  estimated  that  at  the  close  of  the 
current  year  it  would  have  a  surplus  of  £6,788.  This  has,  how- 
ever, been  realised  only  to  the  extent  of  £3,713,  which  is  carried 
over  to  the  account  of  the  coming  year,  at  the  close  of  which  the 
surplus  is  estimated  at  £13,304,  which,  added  to  this  year's  figure, 
makes  a  total  estimated  surplus  on  March  31st,  1913,  of  £17,017. 
The  non-realisation  of  the  figure  which  the  Committee  had  hoped 
for  in  the.  current  year  was  due  to  the  falling  off  in  the  income 
from  private  consumers  for  the  December  quarter.  The  Com- 
mittee's estimate  was  passed  on  the  assumption  that  a  reduction  of 
5  per  cent,  will  be  granted  in  the  rates  for  energy  for  lighting  as 
from  April  1st  next. 

Doncaster. — In  the  estimates  of  proposed  expenditure 
for  the  current  year,  £7,970  is  set  apart  for  extension  of  electricity 
mains  and  plant. 

Fastbourne. — The  Electricity  Committee  has  received 
an  application  for  a  reduction  in  the  present  charges  for  power  for 
cooking  and  heating,  and  the  electrical  engineer  has  recommended 
the  following  scale  : — First  2,000  units  per  annum,  l-^d.  per  unit ; 
second  2,000,  lid.  ;  remainder.  Id.  per  unit.  The  Committee  has 
agreed,  provided  the  applicant  is  willing  to  enter  into  a  con- 
tract to  have  a  supply  for  three  years,  and  to  pay  for  a  minimum 
of  10,000  units  per  annum,  to  adopt  the  foregoing  scale.  With 
regard  to  a  proposal  to  reduce  the  charge  for  motive  power,  the 
matter  was  deferred  until  the  annual  accounts  of  the  undertaking 
have  been  published.  The  question  of  laying  a  new  high-tension 
main  for  an  alternative  supply  to  Willingdon  and  Hampden  Park, 
at  a  cost  of  about  £962,  has  been  deferred, 

Fife. — During  disturbances  last  week  at  the  pits  of 
the  Fife  and  Lochgelly  Iron  and  Coal  Co.,  the  electric  power 
station  came  in  for  close  attention  from  the  strikers.  In  the 
station,  of  course,  there  is  very  valuable  plant,  and,  as  the 
floor  was  littered  with  projectiles,  it  is  feared  considerable  damage 
must  have  been  done. 

Greenock-Port    Glasg:ow. — An    agreement    has    been 

reached  between  these  towns  whereby  the  former  will  supply 
power  to  the  Port  Glasgow  shipyards.  Permission  is  not  to  be 
given  to  erect  a  power  station  Et  Port  Glasgow,  either  by  the  town 
or  by  private  enterprise,  until  after  30  years  from  date  of  signing 
the  agreement.  The  estimated  capital  expenditure  by  Greenock  is 
put  at  £2.5,000,  for  cables,  erecting  a  transformer  station,  &c. 

Haiti. — The  Government  Gazette  of  Haiti  publishes  the 
particulars  of  a  contract  entered  into  with  the  Socicte  Naitienne 
de  Force  Motrice.  According  to  its  terms  the  company  is  accorded 
a  concession  for  50  years  for  the  generation  of  electricity  from  all 
the  natural  waterfalls  and  watercourses  within  a  i*adius  of 
25  French  miles  from  Petionville,  which  lies  10  km.  from  Port-au- 
Prince.  The  concession  has  to  do  with  the  electrification  of  the 
Port-au-Prince  street  tramways  and  the  working  of  the  projected 
Fort*au*Frlnoe-F«tionville  railway.— .^Ifj*.  fur  Tiirhimnxcewn, 
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Hazel  Grove  and  Bramall. — The    U.D.C.  has  now 

decided  to  asHent  to  the  Stockport  T.C.  supplyinpr  current  to 
premises  at  OfFerton,  which  is  in  the  area  of  the  U.D.C.  Stockport 
had  applied  to  the  Board  of  Trade  for  au  order  without  the  acsent 
of  the  U.D.C,  and  the  aflsurances  fjiven  to  the  latter  body — which 
had  intimated  its  intention  of  applying  for  a  prov.  order  for  E.L. — 
by  the  B.  of  T.,  have  resulted  in  consent  beinff  given. 

Hereford. — The  Corporation  has  under  consideration  an 
improved  lightinfj  scheme  for  the  centre  of  the  city. 

Heywood. — The  Corporation  on  Thursday,  last  week,  had 
to  suspend  the  supply  of  electricity  for  ufers  of  power,  and  this 
affected  between  60  and  70  works  of  various  kinds.  The  stoppapres 
of  mills  also  increased,  it  beinp  estimated  that  4,000  people  are 
unemployed  in  the  town,  as  a  result  of  the  coal  strike. 

Leeds. — It  will  be  remembered  that  at  a  recent  inquiry 
of  the  L.G.B.  into  an  application  of  the  Corporation  for  powers 
to  borrow  £(>0,000  for  electricity  purposes,  the  Inspector 
Btronjrly  criticised  the  inclusion  of  sums  in  the  suggested  loan  for 
service  mains.  The  L.G.B.  has  since  communicated  with  the 
Town  Clerk  on  the  matter,  suggesting  that  in  future  the  cost  of 
Buch  services  and  the  purchase  of  meters  should  be  provided  out  of 
revenue.  The  Finance  Committee  has  agreed  to  act  on  the  sug- 
gestion as  from  the  end  of  March,  and  has  decided  to  ask  the 
Board  to  assent  to  the  inclusion  of  the  sum  asked  for  in  this 
special  instance. 

Limerick. — Mr.  Cloran,  borough  electrical  engineer,  has 
submitted  plans  and  specifications  to  the  Electricity  Committee  in 
connection  with  the  three  different  schemes  put  forward  with 
regard  to  the  improvement  of  the  plant  at  the  power  station.  It 
was  decided  to  circulate  copies  of  the  report,  and  to  consider  the 
whole  matter  at  a  future  special  meeting. 

Leith. — The  Corporation  electricity  department  has 
benefited  from  the  coal  strike.  According  to  Councillor  Craig, 
convener  of  the  Electric  Lighting  Committee,  the  consumption  has 
gone  up,  as  consumers  who  generally  used  both  steam  and  electric 
power  turned  to  the  electric  motor  in  emergency.  Mr.  Craig  also 
stated  that  while  in  some  towns  electric  tramway  services  had  to 
be  curtailed,  in  Leith  the  facilities  had  been  increased. 

Lincoln. — The  Electricity  Committee  has  voted  £1,000, 
being  one-third  of  its  profit,  in  relief  of  the  rates. 

London.  —  Hajimersmith. —  The  Finance  Committee 
has  decided  to  carry  the  sum  of  £3,330,  the  estimated  net  surplus 
of  the  electricity  undertaking  for  the  year  ending  March  31st, 
1912,  to  the  relief  of  the  rates.  A  further  sum  of  £4,000,  half  of 
the  accumulated  surplus  profits  standing  to  the  credit  of  the 
revenue  account,  is  to  be  carried  to  the  reserve  fund.  The  Elec- 
tricity Committee  has  decided  to  ask  the  Metropolitan  Boroughs 
Standing  Joint  Committee  to  give  consideration  to  the  question  of 
London  electricity  supply,  upon  which  a  Committee  has  been 
appointed  by  the  L.C.C. 

Lytliam. — The  B.  of  T.  has  informed  the  Council  in 
respect  of  the  proposed  provisional  order  for  supplying  electri- 
city that  as  the  Lytham  Electric  Light  and  Power  Co,  failed  to 
establish  an  undertaking  under  that  order,  the  Board  is  not  aware 
of  any  power  under  which  that  order  could  be  revested  in  the 
Council.  At  the  Council  meeting,  on  April  4th,  this  was  inter- 
preted as  meaning  that  the  Council  must  apply  for  a  new  order 
next  October. 

Manchester. — The  City  Council  has  now  decided  to 
resume  the  normal  supply  of  electricity  on  and  after  the  10th  inst., 
and  instruction  has  been  given  for  the  various  firms  to  be  notified 
to  this  effect. 

New  Zealand. — The  Government  having  decided  to 
abandon  the  Wairua  Falls  hydro-electric  scheme,  the  Whangarei 
Council  has  resolved  to  apply  for  the  use  of  the  power  for  electrical 
purposes.  It  has  been  estimated  that  a  revenue  of  £6,600  per 
annum  would  cover  working  expenses,  and  one  concern  is  stated 
to  have  guaranteed  to  take  £6,000  worth  of  energy  per  annum. 

North  Wales. — Various  authorities  are  discovering  the 
value  of  generating  electricity  by  water-power,  and  steps  are  being 
taken  to  promote  electric  lighting  schemes  at  Harlech  and  Llanhedr, 
in  Merionethshire,  the  motive  power  being  supplied  by  the  water- 
falls in  the  adjacent  hills. 

Nuneaton. — The  T.C.  has  decided  to  apply  to  the 
L.G.B.  for  a  loan  of  £3,770  for  the  following  purposes  : — Cable 
extensions  to  Griff  Granite  Quarry,  £1,850;  prospective  expendi- 
ture on  mains  and  services  for  three  years,  £1,7.50  ;  excess  expendi- 
ture, CI  70. 

The  Council  has  adopted  the  following  alterations  in  the  charges 
for  current : — Large  power  consumers,  first  ."),000  units  per  quarter, 
Id.  per  unit ;  next  1,000,  ?d.  ;  next  4,000,  id.  ;  beyond  10,000,  a 
flat  rate  of  Jd.  for  the  whole  supply.  Current  to  licensed  premises 
for  lighting  will  be  charged  on  a  flat  rate  of  3 id.  per  unit  provided 
the  supply  is  used  throughout,  and  that  there  is  a  minimum 
average  quarterly  consumption  of  200  units. 

Perth. — After  considering  the  Loch  Ericht  Electric 
Power  Bill,  the  T.C.  agreed  to  take  all  necessary  steps  towards 
safeguarding  the  interests  of  the  city  in  relation  to  the  water 
rights,  &c.  A  Committee  was  also  appointed  to  visit  the  Loch  and 
t&ke  levels  of  the  water. 


Peterborooj^h. — Reporta  are  under  consideration  by  the 
T.C.  for  an  extenaion  of  the  borough  bonndaries,  by  taking  in 
several  villages,  and  one  urban  district  in  the  vicinity.  In  this 
connection,  the  electrical  engineer,  in  dealing  with  the  electricity 
undertaking,  feuggests  that  the  Walton  district  is  already  ripe  for 
a  public  electricity  supply,  and  advises  the  Electricity  Committee 
to  consider  the  advisability  of  installing  at  the  existing  generating 
station  F£.t.  alternators,  and  a  special  main  through  New  England 
to  Walton,  to  supply  all  the  large  works  adjoining  the  railways  all 
the  way  from  the  River  Nene  to  Warrington.  The  northern 
portion  of  the  existing  borough  could  also  be  supplied  for  lighting 
purposes  from  the  h.t.  plant,  the  current  beini,'  converted  to  200 
volts  D.c.  He  adds  that  the  limit  of  n.c.  diBtribution  has  already 
been  reached  in  a  northerly  direction,  and  the  question  of  supplying 
the  extreme  limits  of  the  borough  will  have  to  be  met  whether  the 
boundaries  are  extended  or  not. 

Rochdale. — The  L.G.B.  has  sanctioned  the  borrowinsr  of 
£H,700  for  extensions  of  buildings  and  plant  at  the  electricity 
works. 

St.  Helens. — The  Corporation  Electricity  Committee  has 
decided  to  give  a  supply  of  current  at  400  volts  by  means  of  over- 
head lines  to  the  works  of  Baxter's  Chemical  Co..  Bramwell's 
Chemical  Works,  and  the  British  Electric  Detonator  Go. 

The  price  of  current  supplied  to  the  Technical  School  has  been 
reduced  from  4id.  to  3 id.  per  unit. 

South  Africa. — The  increased  consumption  of  electricity 
in  Pietermaritzburg,  due  to  the  lighting  of  the  new  railway  work- 
shops, as  well  as  increased  demands  by  private  consumers,  has  led 
the  Council  to  consider  the  extension  of  the  public  generating  plant. 
At  the  last  meeting  of  the  Council  it  was  decided  to  install  a  steam 
turbine  of  the  "Impulse"  type,  at  an  estimated  cost  of  about 
£7,000,  which  would  replace  three  of  the  present  60-KW.  recipro- 
cating sets. 

In  a  recent  month  the  consumption  o"  electric  current  from  the 
Durban  power  station  for  lighting  purposes  amounted  to  no  less 
than  35  per  cent,  more  than  in  the  corresponding  month  of  last 
year.  So,  also,  is  the  power  demand  largely  on  the  increase,  the 
latest  consumer  being  the  Coronation  Brick  Works,  some  five  miles 
out  of  town,  which  has  installed  two  300-h.p.  motors,  supplied  at 
6,600  volts  three-phase  from  the  new  plant  recently  started  up  at 
the  power  station.  It  is  hoped  that  by  next  month  the  whole  of 
the  railway  and  harbour  load  will  be  transferred  to  the  municipal 
plant,  the  Government  power  station  becoming  a  sub-station  for 
distribution.  It  is  apparent  that  there  will  be  still  greater  increases 
in  the  immediate  future,  especially  as  the  Corporation  now  has 
power  to  supply  outside  the  borough. 

Torquay. — An  application  has  been  received  by  the 
Electric  Lighting  Committee  from  the  Works  Committee  asking  for 
a  reduction  in  the  charge  for  lighting  public  arc  lamps.  Owing  to 
the  fact  that  the  latter  Committee  is  now  getting  the  current  at 
practically  cost  price,  to  the  large  expenditure  incurred  in  con- 
verting lamps  from  carbon  to  metallic  filament,  and  to  the  fact 
that  lamps  are  now  kept  alight  until  midnight,  the  Electric  Light 
Committee  is  unable  to  make  any  reduction  in  the  price  charged, 
but  the  engineer  has  been  directed  to  prepare  a  statement  with 
regard  to  the  matter  to  be  submitted  to  the  Works  Committee. 

Uruguay. — The  Finance  Committee  of  the  Uruguayan 

Legislature  will  shortly  issue  itt!  report  on  the  Government  BiU  for 
the  nationalisation  of  the  electric  light  and  power  service  through- 
out the  country.  All  towns  with  more  than  4,000  inhabitants  are 
to  have  power  houses.  This  will  mean  a  large  purchase  of  plant 
for  which  tenders  will  be  invited. 

Venezuela. — The  Compania  Generadore  do  Fuerza  y 
Luz  Electrica  has  been  formed  by  a  group  of  capitalists  at  Caracas 
and  La  Guaira,  for  the  construction  of  a  hydro-electric  station  at 
the  Mamo  Falls,  16  miles  above  La  Guaira,  in  connection  with  the 
electric  installation  at  La  Guaira.  which  supplies  that  town  and 
several  neighbouring  localities. — Zeitschrift  fur  THrhiHeHicesen. 

Wallasey. — The  minutes  of   the  T.C.   show  that  the 

Ferries  Committee  has  had  a  scheme  submitted  by  Mr.  Marchant 
White,  engineer,  of  Seacombe,  for  utilising  the  tides  of  the  River 
Mersey  for  the  gem  ration  of  electrical  energy  to  work  the  hydraulic 
lift  at  the  Seacombe  Ferry  Stage  and  illuminate  the  promenade. 

Windermere.— The  U.D.C.  has  instructed  the  sur- 
veyor to  obtain  prices  for  wiring  the  Hospital  for  electric  lighting. 
At  present  oil  lumps  are  utilised. 

Worthing!:. — In  introducing  the  estimates  for  the  coming 
half-year  at  a  recent  meeting  of  the  T.C,  the  chairman  of  the 
Finance  Committee  mentioned  that  since  the  new  oil  engines  had 
been  at  work  he  was  authorised  to  say  they  had  more  than  fulfilled 
the  expectations  of  the  Committee,  and  they  quite  anticipated  that 
12  mouths  hence  the  undertaking  would  show  a  credit  balance  of 
£1,184.  The  economies  which  they  were  effecting  by  the  new 
plant,  and  in  other  ways,  would  also  enable  the  Electricity  Com- 
mittee to  charge  a  flat  rate  of  4id.  per  unit  for  public  lighting 
instead  of  dd. 
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TRAMWAY  and  RAILWAY  NOTES. 


Algeria. — Negotiations  are  proi;eeding  tor  the  construc- 
tiou  of  a  system  of  electric  tramways  at  Bona.  This,  says  African 
Enijuiccrliui,  may  be  connected  with  a  comprehensive  scheme  for 
the  municipalisation  of  the  waterworks,  electi-io  tramways,  and 
electric  ligfhtingf  of  the  town. 

Ar«'eiltilia. — AVork  o\\  the  electric  tramway  in  Mendoza 
is  being-  rapidly  pushed  aheafi.  Thr  Urriew  of  the  Hirer  Plate  says 
that  appaiently  a  great  mistake  has  been  made  by  the  Provincial 
(Government  in  insistingr  that  the  trauge  should  be  5  ft.  (>  in.  instead 
of  the  standard  4  ft.  S\  in. 

Bolton. — The  Tramways  Committee  is  spending  from 
Cl,oOO  to  1:2,000  on  new  machinery  for  the  new  repair  shed,  and 
deputations  are  visiting^  various  towns  for  information  on  the 
subject. 

Bradford. — The  figures  of  the  Corporation  Tramways 
Department  show  that  during  the  year  just  ended  the  approximate 
number  of  passeng^ers  curried  totalled  56^  millions,  as  against 
.■)2,919,  Joi)  in  the  previous  year.  The  mileage  run  increased  by  223,000 
miles,  and  the  average  receipts  per  car-mile  were  ir92d.,  as  against 
ireOd.  The  total  receipts  amounted  to  £282,356,  as  against 
£264,075,  an  increase  of  £18,281.  The  number  of  through  tickets 
between  Bradford  and  Leeds  was  291,396  (at  6d.)  and  14,186  (half- 
fare),  as  against  254,236  and  12,171  respectively.  The  whole  of 
the  figures  constitute  a  record  for  the  city. 

Bary, — At  the  Council  meeting  last  week  it  was  reported 
that  the  result  of  the  year's  working  of  the  tramways  undertaking 
was  a  net  profit  of  £8,575.  The  number  of  passengers  had 
increased  from  13  millions  to  142  millions,  and  the  receipts  from 
£60,000  to  £66,000,  though  the  working  expenses  had  only  been 
increased  by  £500.  A  reserve  fund  of  £20,000  has  been  built  up. 
It  was  decided  to  carry  £3,575  to  the  reserve  fund  and  place  the 
balance  of  £5,0U0  to  the  credit  of  the  borough  rate. 

Continental    Notes. — Germany. — A    scheme   for  the 

construction  of  a  light  electric  railway  between  Klingenthal  and 
Untersachsenburg,  Saxony,  is  at  present  under  consideration. 

France. — Plans  are  being  prepared  in  respect  of  a  projected 
electric  railway  between  Vitrz-le-Francois  and  Brehan  (Marne). 
The  power  station,  of  600-h.p.  capacity,  would  be  situated  at 
Larzicourt. 

Russia. — A  scheme  for  the  construction  of  an  electric  tramway 
in  the  town  of  Perm  is  at  present  under  consideration. 

Exeter. — The  year  ending  :31st  ult.  has  been  a  record 
one  for  the  Corporation  tramway  undertaking.  The  passengers 
carried  numbered  4,244,671,  as  compared  with  3,974,142  in  the  pre- 
vious year.  The  cars  ran  429,878  miles,  compared  with  426,993 
miles,  whilst  the  receipts  were  £17,290,  against  £16,165.  The 
earnings  per  car-mile  were  !)"65d.,  against  9'08d. 

Fife. — Owing  to  the  failure  of  the  electric  supply,  the 
Wemyss  and  District  Tramway  system,  which  covers  about  eight 
miles,  and  connects  a  number  of  important  towns,  was  partly  closed 
down  for  48  hours  last  week.  The  Kirkcaldy  authorities  supplied 
energy  to  the  section  to  East  Wemyss,  which  was  kept  running,  but 
Buckhaven,  Methil  and  Leven  were  isolated. 

Glasj^'OW. — One  of  the  most  remarkable  features  of  the 
coal  strike,  so  far  as  Scotland  is  concerned,  is  the  daily  increase  in 
the  amounts  taken  on  the  Glasgow  Corporation  cars.  The  average 
increase  per  day  has  been  about  X.  1 00. 

Halifax. — The  report  on  the  working  of  the  tramways 
for  the  year  ending  March  31st  shows  that  there  is  a  net  profit  of 
£17,293,  as  against  £11,500  last  year,  and  £13,065  in  the  previous 
year.  Of  the  total  income  of  £101,893,  £98,115  was  derived  from 
passengers,  £794  from  private  cars,  &c.,  £2,047  from  parcels  traffic, 
and  £937  from  advertising.  The  chief  items  of  expenditure  in  the 
total  of  1 84,600  are  traffic  expen.ses,  £25,400;  general  expenses, 
£1,683  ;  repairs  and  maintenance  of  permanent  way,  £6,986  ;  ditto, 
overhead  equipment,  £1,455  ;  cars  and  meters,  £5,?J94  ;  rates, 
£2,415  ;  accident  insurance,  etc.,  £1,290  :  power,  £16,769  ;  parcel 
traffic,  £737  ;  interest  on  loans,  &c..  £l(i.550  ;  sinking  fund, 
£10,197  ;  Parliamentary  expenses,  £250.  The  total  number  of 
passengers  carried  was  18,749,456,  compared  with  17,067,865  for  the 
preceding  12  months. 

Ilkeston. — The  T.C.  has  adopted  a  new  scale  of  charges 
for  electricity  for  lighting  and  power  purposes,  also  a  new  and 
increased  scale  of  tramway  fares.  Several  members  opposed 
increased  tramway  fares,  on  the  ground  that  when  a  similar  pro- 
posal was  previously  put  into  effect,  the  public  boycotted  the 
card.  It  was,  however,  stated  that  the  tramways  manager  staked 
his  reputation  on  an  increased  revenue  by  the  adoption  of  the  new 
sca'e,  and  in  the  end  the  proposals  were  adopted. 

Jamaica. — In  the  House  of  Commons  last  week,  Mr. 
Amery  asked  the  Secretary  of  State  for  the  Colonies  whether 
he  could  give  any  information  with  regard  to  the  interference  of 
the  populace  in  Kingston,  Jamaica,  with  the  running  of  the  electric 
tramway  service  in  that  city  :  and  whether  it  was  a  fact  that  the 
Colonial  authorities  had  declined  to  afiFord  the  tramway  company 
the  police  protection  necessary  to  enable  it  to  run  its  service. — 
Mr.  Harcourt,  in  reply,  said  that  he  had  no  official  information  as 
to  further  interference  with  the  tramway  since  the  riot  which  wis 


reported  in  the  Press  at  the  time.  He  had  asked  the  Governor  by 
telegraph  to  report  as  to  any  further  developments  which  might 
have  taken  place. 

Liverpool, — The  City  Council  on  April  3rd  received  the 
engineer's  report  on  a  proposal  to  construct  a  single  line  along 
I'l'lbet  Road,  thus  connecting  Smithdown  Road  and  Aigburth  routes 
at  the  Dingle.  The  capital  expenditure  to  construct  this  line  Avould 
amount  to  £12,386.  Added  to  this  would  be  the  cost  of  three  cars, 
£1,800,  making  the  total  £14,186.  which  would  involve  an  annual 
charge  of  £944  for  interest  and  sinking  fund,  and  £2,613 
for  operating  charges.  Taking  the  earnings  on  the  basis  of  7d. 
per  car-mile,  and  assuming  that  80,000  miles  annually  would  be 
run,  the  total  receipts  would  amount  to  £2,333,  making  a  deficit 
£1,224  per  annum  on  the  operation  of  the  line,  without  allow- 
ing for  reserve,  renewal,  and  depreciation.  Rpgarding  another 
proposal  to  construct  a  line  between  Aigburth  Vale  and  Smithdown 
Road,  via  Ibbotson's  Lane  and  Greenbank  Road,  the  engineer 
estimated  that  the  cost  of  constructing  it  would  be  £14,586, 
and  adding  £2,400  for  four  cars,  a  total  capital  expenditure  of 
£16,986,  As  this  road  was  not  yet  constructed,  the  Tramways  Com- 
mittee was  of  opinion  that  it  was  desirable  to  postpone  considera- 
tion until  such  time  as  the  roads  were  completed.  Sir  Charles  Petrie 
(chairman  of  the  Committee)  said  they  hoped  some  day  when  the 
Queen's  Drive  was  completed  across  Mossley  Hill,  which  would  go 
into  Aigburth  Vale,  to  make  a  belt  route  in  that  neighbourhood. 
Until  then  he  hoped  the  Council  would  not  force  the  Committee 
to  do  anything  in  the  nature  of  the  proposal  put  before  them.  The 
Council  decided  not  to  authorise  the  construction  of  these  lines  at 
present. 

London. — The  work  of  converting  the  East  London 
Railway  for  electric  traction  has  been  started  and,  it  is  expected,  will 
be  completed  in  a  few  months. 

IMada^ascar. — According  to  African  Enfiineering,  it  is 
proposed  to  construct  an  electric  railway  between  Fianarantsoa  and 
the  Port  of  Mananjary. 

Manchester. — The  City  Council  has  decided  to  sanction 
the  Tramways  Committee's  scheme  for  extending  the  stages  on  the 
tramways,  and  the  city  pow  equals  Sheffield  in  the  length  of  the 
ride  given  for  Id.,  and  it  far  exceeds  every  other  centre  for  the 
cheapness  of  workpeople's  fares.  The  new  rates  come  into  opera- 
tion forthwith,  and  further  extensions  consequent  on  the  above 
alterations  are  promised. 

Nelson. — At  the  T.C,  on  April  4th,  the  Electricity  and 
Tramways  Committee  reported  the  receipt  of  a  letter  from  the 
Colne  and  Trawden  Light  Railway  Co.,  suggesting  through  running 
of  Burnley  cars  over  the  systems  of  Nelson  Corporation  and  the 
company.     The  suggestion  was  not  entertained. 

]^ewcastle-on-Tyiie. — The  total  receipts  on  the  tramways 
for  the  year  ending  on  Sunday  were  £223,500,  this  being  the  largest 
on  record.  Out  of  the  revenue  during  the  year  £12,000  was  given  to 
relieve  the  rates,  and  £12,250  was  paid  to  the  Newcastle  Electric 
Supply  Co.,  to  enable  the  Corporation  to  supply  power  to  its  cars  in 
the  Walker  district. 

Rotherham. — In  forwarthng  its  approval  of  the  plans  of 
the  extension  of  the  Dalton  tramways  to  Thrybergh,  the  B.  of  T. 
states  that,  in  view  of  the  severe  gradient  at  the  commencement  of 
the  tramway,  it  will  be  necessary,  prior  to  oflrering  the  line  for  in- 
spection, to  provide  some  method  of  signalling,  and  that  all  cars 
travelling  on  the  new  tramway  shall  be  equipped  with  a  track 
brake,  capable  of  mechanical  application  during  the  descent  of  the 
gradient. 

Stretford. — The  General  Purposes  Committee  has  decided 
to  make  application  to  the  Board  of  Trade  for  an  extension  of  time 
for  a  further  period  of  four  years  for  the  construction  of  light  rail- 
ways authorised  by  the  Stretford  Light  Railways  Order,  1906.  and 
Railway  No.  10,  West  Manchester  Light  Railways  (New  Lines,  &c.) 
Order,  1906,  in  order  to  synchronise  with  the  extended  powers  for 
the  construction  of  tramways  authorised  by  the  Manchester 
Southern  Tramways  Act,  1903,  and  the  Stretford  U.D.C.  Act,  1904. 

Tasmania. — The  Government  has  under  consideration  a 
scheme  for  operating  the  Huon  Valley  Railway  on  the  single-phase 
system.  The  route  is  35  miles  in  length,  and  the  project  has  been 
reported  on  by  Mr.  W.  G.  T.  Goodman. 

The  tramway  system  of  Launceston  is  to  be  extended  at  a  cost  of 
£  10,000. —  ( '»nimercial  JnteUigcna'. 

U.S.A. — A  new  type  of  safet\-  tramear  has  been  intro- 
duced on  to  the  streets  of  New  York,  which  is  the  joint  invention 
of  Mr.  F.  Hedley  and  Mr.  J.  S.  Doyle,  of  the  New  York  Railways 
Co.  According  to  the  Standard,  it  is  shaped  somewhat  like  a 
torpedo,  and  is  40  ft.  long.  The  extremities  are  rounded,  and  the 
wheels  are  encased,  causing  the  car  to  appear  to  be  sliding  along 
the  track.  There  is  no  front  or  rear  platform,  passengers  using  a 
side  door,  and  entering  directly  from  the  street  into  the  car. 
There  are  no  steps  whatever,  the  body  of  the  car  being  only  10  in. 
above  the  roadway.  The  conductor  sits  at  one  side  behind  a 
miniature  desk.  The  side  door  is  worked  automatically,  and 
cannot  be  opened  while  the  car  is  in  motion,  and  the  car  itself 
cannot  be  started  until  the  door  is  closed.  The  seating  capacity  is 
60  passengers,  and  there  is  standing  room  for  30  more.  Fresh 
air  is  provided  by  eight  automatic  ventilators.  A  device,  con- 
trolled by  the  weight  of  the  persons  inside,' registers  the  amount  of 
air  entering  through  the  ventilators.  During  the  winter  the  air  is 
heated  before  it  enters.  The  car  is  operated  by  the  motorman 
from  an  enclosure  in  front,  but  an  emergency  device  permits  the 
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conductor  to  Htop  the  car  from  his  derfk  by  turninj,'  a  lever.  An 
automatic  fender  applies  the  brakes  immediately  the  car  strikes  a 
pedestrian  or  any  other  object. 

Venezuela. — The  fjoveniment  has  granted  a  concession 
to  Felipe  Guerra  to  construct  an  electric  railway  from  the  Orinoco 
or  the  Coroni  to  Callao.  The  concession  includes  the  rijjht  to  ufe 
the  waters  of  the  Coroni  Rivers  or  of  the  Canon  del  Toro  for  the 
generation  of  electric  power  for  the  use  of  the  railway  and  for 
industrial  purposes. — Elek.  it.  Munch. 

West  Hartlepool. — It  was  stated  at  the  last  meetinf^  of 
theT.C  that  the  Corporation  is  at  present  losing'  on  the  Park  and 
Foirpry  Furte  sections  of  the  tramways,  .€12  or  £14  per  week.  It 
was  explained  that  the  sections  had  been  acquired  by  the 
Corporation  and  were  being'  run  for  the  Corporation  by  the 
tramways  conipany. 


TELEGRAPH  and  TELEPHONE  NOTES. 


.iustralia. — The  Australian  Wireless  Co.,  Ltd.,  is  issuing 
a  writ  against  the  Adelaide  Steamship  Co.,  as  users  of  the 
Marconi  wireless  system,  for  an  alleged  infringement  of  the 
patent  rights  of  the  former  in  Australia.  The  company  has  also 
decided  to  issue  a  writ  against  the  Maritime  Wireless  Co.  (Shaw 
System),  Ltd.,  as  manufacturers  of  the  apparatus  of  the  Melbourne 
Government  station,  for  alleged  infringement  of  the  patent  rights 
of  the  covci'p&uy .—rAunt ruluni  Miniii;/  Sfaiidard. 

Cable  Coiniiiunication  with  Canada. — In  the  House 

of  Commons  last  week  the  P.M.G.  said  he  was  aware  that  the 
Canadian  House  of  Commons  had  expressed  a  desire  for  cheap 
and  easy  communication  with  the  United  Kingdom,  but  he  did  not 
see  his  way  to  demand  further  rate  reductions  at  present,  nor  could 
the  Government  grant  a  subsidy  towards  the  formation  of  a  cable 
company  by  British  subjects.  In  February  the  Press  sent  more 
telegrams  to  Australia  at  the  deferred  rate  of  4]d.  than  at  the  urgent 
rate  of  9d.  He  had  entered  into  an  agreement  with  the  Marconi  Co.  for 
the  erection  of  a  chain  of  wireless  stations  between  this  country  and 
India,  Australia  and  New  Zealand,  at  a  cost  of  half  a  million, 
which  would  place  Great  Britain  far  in  advance  of  any  other 
country  in  respect  of  wireless  telegraphy. 

Police  Telephones. — According-  to  the  DaiJij  Chronicle, 
the  Berlin  police  are  all  provided  with  pocket  telephones,  and  con- 
nection boxes  are  fixed  in  every  street,  so  that  communication  can 
be  immediately  effected  with  headquarters.  The  pocket  apparatus 
fits  into  a  nickel  case  2}  in.  in  diameter  x  J  in.  thick,  and  weighs 
only  7  oz. 

Post    Office    Enffineering:    Staff'. — Last    week    Mr. 

Snowden  asked  the  P.M.G.  whether,  in  connection  with  the  recent 
reorganisation  of  the  engineering  department  of  the  Post  Office,  32 
second-class  engineers  who  entered  the  Post  Office  service  from  the 
Universities,  and  whose  average  length  of  service  was  two  years, 
had  been  assigned  to  the  new  class  of  assistant  engineers  over  the 
heads  of  112  non-University  second-class  engineers  of  proved  execu- 
tive and  technical  ability,  with  average  Post  Office  service  of  22 
years  ;  whether  he  would  give  particulars  of  the  qualifications 
required  for  the  position  of  an  assistant  engineer,  and  the  tests  the 
University  men  were  subjected  to  in  order  to  demonstrate  their 
executive  ability,  and  in  what  respects  they  were  found  to  be 
superior  to  the  engineers  whom  they  passed  over  — Mr.  Herbert 
Samuel  replied  that  the  new  class  of  assi-tant  engineers  comprised 
those  officers  of  the  late  second  class  of  engineers,  numbering  271, 
who,  in  the  opinion  of  the  engineer-in-chief,  possessed  the  qualifica- 
tions required  for  the  new  class.  This  new  class  consisted  of  20S> 
officers,  among  whom  32  were  trained  at  various  Universities  and 
177  were  not.  All  the  University  officers  were  successful  candi- 
dates on  their  entrance  to  the  Post  Office  service  in  a  competitive 
technical  examination  conducted  by  the  Civil  Service  Commissioners, 
the  standard  of  which  was  much  higher  than  that  by  which  the 
second-class  engineers  entered.  Great  care  was  taken  in  the 
selection. 

Postal  Servants'  Conference. — The  annual  conference 

of  the  United  Kingdom  Postal  Clerks'  Association  was  held  on 
Monday  at  Bristol.  The  president,  referring  to  the  relations 
between  the  Association  and  the  Department,  pointed  out  that  the 
subject  of  a  strike  policy  had  been  intrrduced  into  the  agenda 
A  motion  to  affirm  the  right  of  postal  workers  to  withdraw  their 
labour  in  support  of  just  demands  was  defeated  by  1(8  votes  to  47. 

Russia. — The  Government  proposes  io  establish  four 
wireless  stations  on  the  shores  of  the  Kara  and  White  Seas,  at  a  cost 
of  100,0(10  roubles,  to  facilitate  conuuercial  intercourse  between 
Siberia  and  Europe  by  way  of  the  Arctic  Sea. 

United  States, — The  abuse  of  wireless  telegraphy  in 
the  United  States  has.  grown  to  such  a  pitch  that  the  Government 
has  at  last  been  compelled  to  initiate  legislation,  insisting  upon 
the  licen.sing  of  all  wireless  installations  and  operators.  The 
multiplication  of  private  stations,  and  the  development  of  the 
wireless  hobby,  has  caused  serious  interfeienoe  with  commercial 
and  official  communication,  and  the  practical  joker  has  commen«;ed 
issuing  false  alarms,  calling  for  aid  to  fictitious  shipwrecks  and 
similar  follies. 


The  enmity  between  the  Postal    I    '  'i  Co.  and  the    \Sestem 

Union  'i'elegraph  Co.,  which  fiercely  -    for  the   telegraphic 

business  of  the  country,  has  been  inten.sifie*!  by  the  alletration  that 
the  Western  Union  is  in  leajfue  with  the  Bell  Telephone  Companies 
to  divert  traffic  from  the  Postal  Telegraph  to  the  Wertem  Union 
lines.  When  telephone  Hubscribers  ''■all  for  the  Postal  Co.,  in  order 
to  telephone  messatres  for  transroisHion  by  telegraph,  the  exchani^e, 
it  is  allf-ged,  connects  them  with  the  We.^tem  Union  office  instead 
of  the  Postal  Co.  The  charge  is  denied  by  the  Western  l.'nion,  bat 
is  pre.s.sed  by  the  Postal  Co.,  which  is  applying  to  the  Public 
Service  Commissions  for  relief. 

Wireless  Rescue. — Once  more  wireless  telegraphy  has 

played  a  useful  part  in  saving  life  at  sea.  The  bs.  Ontario  caaght 
fire  on  Monday  night,  and  as  the  fire  got  beyond  control,  aid  was 
summoned  by  the  wireless  operator.  The  vessel  was  beached,  and 
the  passengers  were  rescued  by  coastguards.  The  crew  of  the 
vessel  eventually  succeeded  in  subduing  the  fiamee. 

Wireless  Telegraphy. — ^\.  Turpain  has  jM..-»;iiL.::d  » 

communication  to  the  French  Physical  Society  regarding  the 
graphic  recording  of  signals  transmitted  by  wireless  telegraphy. 
He  claims  to  have  succeeded  in  recording  by  automatic  apparatus 
the  time  signals  emitted  from  the  Eiffel  Tower,  at  a  station  at 
Portiers,  300  km.  away,  but  has  not  been  able  to  record  messages.  - 
L  FAectricien. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdeen. — The  T.C.  has  decided  to  inNite  offers  for  a 
new  generating   plant   at   the   electricity   works  :   estimated   cost 

£6,200. 

Ashton-under-Lyne. — May  1st.  Two  sets  of  counter- 
current  jet  condensing  plant  with  steam-driven  pumps,  and  one 
natural  draught  wooden  chimney  cooler,  for  the  Borough  Electri- 
city Department.     See  "Official  Notices"  to-day. 

Australia. — Victoria. — April  23rd.  2,000-kw.  steam 
turbo-alternator,  for  the  Melbourne  City  Council.  See  "Official 
Notices"  March  1st. 

May  1st  and  Sth. — Cable  for  P.M.G. 's  Department. 

May  14th. — Telephones,  switches,  condensers  and  protectors,  for 
Melbourne.     See  "Official  Notices"  3Iarch  22nd. 

May  15th. — Electric  vehicles  for  the  Electric  Supply  Committee 
of  the  City  Council  of  Melbourne.  See  particulars  in  this  column 
last  week. 

May  21st. — P.M.G.,  Melbourne.  30  miles  of  cable,  2-tJ  miles  of 
cable,  699  non-polarised  relays.    See  "  Official  Notices '"  to-day. 

July  23rd.  —  P.M.G.,  Melbourne.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard.   See  "'Official  Notices"  April  .1th. 

Queensland. — April  24th  and  May  8th.  Telegraph  and  tele- 
phone material,  for  the  P.M.G.'s  Department.  See  "  Official 
Notices"  March  15th. 

May  Sth. — ^Telegraph  and  telephone  instruments,  switchboards 
and  accessories,  measuring  instruments  and  protectors,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  '  ilarch  22nd. 

Western  Austkalia. — May  8tb.  Common-battery  telephones, 
for  the  P.M.G.'s  Department.     See  '"  Official  Notices  "  March  22nd. 

Tasmania. — June  loth.  Telegraph  and  telephone  material,  f.-'r 
the  P.M.G,"s  Department.     See  "Official  Notices "'  to-day. 

N.S.W. — Three  centrifugal  pumps  (12.000  gallons  per  minute), 
five  3o0-KW.  transformers,  A.c.  motors,  for  White  Bay  power  house, 
for  N.S  W,  Government  Railways  and  Tramways  Department. 
Electrical  Engineer's  office,  61,  Hunter  Street,  Sydney, 

Austria. — Viknna. — June  lOth.  Tendere  are  invited 
for  the  supply  of  9,600  telephone  wall  instruments,  4,200  telephone 
table  instruments,  and  1,100  telephone  desk  instruments,  for  single 
connections  to  the  central  battery  system,  and  4,000  telephone  wall 
instruments  for  company  connections  to  the  central  oattory  system. 
The  supplies  may,  at  the  option  of  the  Minister  of  Trade,  be  either 
increased  or  les.«ened  by  20  per  cent.  Particulars,  Postokonomie- 
verwaltung,  the  Borseplatz,  Vienna, 

Rolton. — April  25th.  Materials  and  stores  for  a  year, 
for  the  Corporation  Electricity  Department.  See  "  Official  Notices  " 
to-day. 

Bosnia. — Sarajevo. — The  T.C.  is  al)out  to  call  for  the 

supply  of  a  transformer,  estimatcil  to  cost  40,000  kronen,  for  the 
municipal  power  station,  and  a  freight  electric  locomotive  (28,000 
kronen,  estimated)  ;  also  for  vacuum  brakes  (4.000  k.,  estimated). 

Bray   (Ireland),  —  May  7th.     One   IoO-b.h.p.    Diesel 

engine,  coupled  to  a  100-KW.  alternator  and  exciter,  and  one  7]-ton 
overhead  crane,  for  the  U.D.C.     See  "  Official  Notices  "  to-day. 

Dublin. — April  loth.  Flame  arc  limps  and  suspension 
gear,  for  the  Corporation.     See   '  Official  Notices  "  March  2i)th. 
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Felixstowe.— April  22nd.  Replacing  40  arc  lamps  by 
glow  lamps,  for  the  U.D.C.     See  "  Official  Notices  "  to-day. 

Italy.— Gallaratk. — April  23rd.  Supply  of  an  11 -ton 
portable  bridge  crane.  Particulars  of  the  Direzione  Generale, 
Ferrovie  dello  State,  Rome. 

Leeds. — April  20tli.  Eight  miles  of  -2  sq.  in.  three-core 
cable,  6,600  volts,  for  the  City  Council.  See  "  Official  Notices  " 
April  r)th. 

Lincoln.- May  (ith.     One  1,000-h.i'.  Diesel  oil  engine, 

coupled  to  a  continuous  current  dynamo,  or  two  500-h.p.  Diesel 
engines,  with  continuous  current  dynamos  :  one  120-KW.  motor- 
generator  and  one  switchboard,  for  the  Corporation.  See  "  Official 
Notices"  to-day. 

Lisbon.  —  The  T.C.  having  decided  to  erect  its  own 
municipal  station  and  distribution  system,  tenders  will  be  invited 
within  a  month's  time  for  the  necessary  materials,  &c. 

London.  —  L.C.C. — April  16th.  Electrical  installation 
at  the  Lyham  Road  School.     See  "  Official  Notices  "  March  2t)th. 

St.  Pangeas. — April  15th.  Lead-covered  armoured  cables,  for 
the  B.C.     See  "  Official  Notices  "  March  22nd. 

H.M.  Office  of  Works. — April  17th.  Conduit  boxes  for  two 
years.     See  "  Official  Notices"'  March  29th. 

Hammersmith.  Tenders  are  to  be  invited  for  the  supply  of  H 
steam  traps,  also  for  the  supply  of  six  testing  instruments  for  the 
provision  of  testing  stations  as  required  by  the  L.C.C. 

]Ve"\v  Zealand. — May  1st  and  July  1st.     Public  Works 

Department.  Supply  to  Lyttleton,  under  the  Lake  Coleridge  electric 
power  scheme,  of  pipe  lines,  valves,  water-wheels,  generators, 
switchboards,  transformers,  and  accessories,  also  travelling  crane. 
The  sections  to  be  tendered  for  by  July  1st  are  : — Lightning 
arresters,  insulators,  bare  conductors,  insulated  cables,  pole  switches, 
testing  transformers,  supply  meters,  batteries  and  accessories. 
Particulars  can  be  seen  at  Board  of  Trade  Com.  Int.  Dept.  in  London. 
Tenders  for  the  whole,  or  for  any  section,  should  be  addressed  to  the 
Minister  of  Public  Works,  Wellington. 

Rhodesia. — Salisbury. — April  15th.    (1)  Cables,  poles, 

and  line  material  ;  (2)  power  station  equipment  for  lighting. 
London  agents  :  Davis  &  Soper,  54,  St.  Mary  Axe,  B.C.  Deposit 
£5.     Must  be  British  or  British-Colonial  manufacture. 

Salford. — April  17th.  Tenders  are  required  for  repairs 
to  two  chimneys  at  the  electricity  works.  Borough  Electrical 
Engineer,  Frederick  Road, 

April  22nd. —  Electrically-operated  travelling  jib  crane,  bulk 
weigher,  and  tray  conveyor,  for  the  Corporation  Electricity  Depart- 
ment.    See  "Official  Notices"  to-day. 

San  Francisco. — May  «th.  The  Board  of  Public 
Works  invites  tenders  for  the  supply  of  43  tramway  cars  for  the 
Geary  Street  municipal  tramway.  Deposit  10  per  cent.  Speci- 
fications and  forms  of  tender  may  be  obtained  on  application  to 
the  City  Engineer,  San  Francisco.  Specification,  form  of  tender 
and  drawings  may  be  seen  at  the  Commercial  Intelligence  Branch 
of  the  B.  of  T.  in  London. — Board  of  Trade  Jovrnnl. 

South     Africa. — Johannesburg.  —  The    JWitisk    and 

Soutli  African  Ei'port  Gazette  for  April  states  that  electricity 
consumers  in  Johannesburg  are'  increasing  at  such  a  rapid  rate, 
the  average  number  of  new  connections  being  nearly  200  per  month, 
that  the  Municipality"s  stock  of  meters  has  become  very  low,  and 
further  supplies,  chiefly  of  "two-rate"  type,  are  rendered 
necessary. 

Cape  Town. — May  15th.  Two  electric  passenger  lifts 
for  new  Law  Courts.  Specifications,  &c.,  from  District  Engineer, 
Public  Works  Dept.     Deposit  £2. — Board  of  Trade  Jovrnal. 

A  copy  of  the  specification  may  now  be  seen  at  the  Com.  Int. 
Department  of  the  Board  of  Trade  in  London, 

May  Dth.— Our  Durban  correspondent  writes  : — Owing  to  the 
extended  use  of  electric  current  within  the  city  of  Cape  Town  and 
the  adjoinino  municipalities,  &c.,  the  City  Council  has  authorised 
tenders  to  be  invited  for  the  supply  of  additional  plant,  among 
which  may  be  mentioned  : — 


be 


1.  A  steam  turbine-driven   alternator   and  converter,  the  turbine  to 

capable  of  giving  a  continuous  output  of  2,000  k.v.a. 

2.  High  and  low-tention  switchgear  and  transformers. 

3.  Approximately  24,750  yards  of  e.h.t.  three-phase  cable,  joint  boxes  and 

disconnection  pillars. 

4.  Green's  economiser. 

Tenders  are  to  be  deposited  at  the  City  Hall,  Cape  Town,  not  later 
than  May  itth.  1012,  excepting  for  certain  switchgear  and  trans- 
formers, for  which  tenders  were  to  be  in  on  March  25th. 

8outhend-on-Spa. — Stores  for  a  year,  for  the  Corporation 
Electricity  Department.     See  "Official  Notices"  to-day. 

Walsall. — April  22nd.  Seven  tramcar  bodies,  with  trucks 
and  f^quipment,  for  the  Corporation.  See  "  Official  Notices " 
March  29th. 


West  Hartlepool. — April  15th.  High  and  low-tension 
switchgear,  for  the  Corporation  Electricity  Department.  See 
"  Official  Notices  "  March  29th. 

Wigan. — April  22nd.  Construction  of  700  yards  of 
single-track  tramway  (including  three  short  passing  places). 
Borough  Engineer,  King  Street  West. 


CLOSED. 


Accring:ton. — The 

the  tender  of  the  Brush 
double-deck  car  and  oiie 
£696  respectively. 


Electricity  Committee  has  accepted 
Electrical  Engineering  Co.,  Ltd.,  for  one 
single-deck  car,  at  the  price  of  £746  and 


Ashton-under-Lyne. — The  Corporation  has  accepted 
the  tender  of  the  Bastian  Meter  Co.,  Ltd.,  for  10-ampere  meters  for 
the  ensuing  year. 


-The    U.D.C.    has    accepted   the 


following 


Atherton, 

tenders  : — 

British  Electric  Transformer  Co.,  Ltd. — Two  oil-cooled  transformers. 
Cal  ender's  Cable  and  Ci  nstruotion  Co.,  Ltd.— 1,COO  yd.  high-tension  cable, 
and  1,000  yd.  earthenware  troughing. 


Australia. —  The  following  contracts  have  been  placed, 
according  to  the  Andralian  Mining  Standard : — 

QiEENSLAND.— P.M.G.s  Department  :— 

£5  switchboiirds,  common-battery,  at  £9  15s.  each  ;  five  ditto,  at  i'I4  I'^s. 

each ;    one  switchboard,   120  lines,    at    i'fi?    lOs. ;    tw6    switchboards, 

magneto,  at  £15  esch;  80  switchboards,  magneto,  at  ;e6  each;  20  ditto, 

at  i'S  10s.  each  ;  10  ditto,  at  £9  3s.  each  ;  20  ditto,  at  £la  16s.  3d.  each.— 

Wt  stern  Electric  Co.  (Australasia),  Ltd. 
27  switchboards,  magneto,  non-multiple,  100  lines,  at  £39  lis.  8d.  each.— 

British  Insulated  and  Helsby  Cables,  Ltd. 
1,417    iron    or   steel   poles,    at   32a.   6d.    each.— Siemens    Bros.    Dynamo 

Works,  Ltd. 
61  polts,  tubular,  iron  or  steel,  24  ft.,  at  59s.  4Jd.  each;  616  poles,  26  ft.,  at 

70s.  each;  173  poles,  30  ft.,  at  110s.  9d.  each.— Stewarts  &  Lloyds,  Ltd. 


£309.— Australian 


FoOTSCRAY  (V.). — City  Council  :— 

Three    transformers   for   electric  supply    undertaking, 
Metal  Co. 

Prahran  and  Malvern  Tramways  Trust  (V.)  : — 
1,272  tons  of  60-ft.  steel  rails,  at  £6  ISs.  per  ton.-R.  W.  Cameron  &  Co. 

Sydney.— City  Council  :— 

Arc  lamp  brackets,  £5  Ss.  each.— W.  Elder  i  Co. 

Oil  switches  (10,000  volts),  £1,240.— Australian  General  Electric  Co. 

5,000  volt  switchgear,  transformers,  Ac,  £1,454. — Noyes  Bros. 

Transformers,  £1,814.— Noyes  Bros. 

10,009    volt   switchgear    and   transformers,   &c..    £4,611.  —  Noyes    Bros., 

provided  the  firm  is  prepared,  without  added  cost,  to  supply  a  type  of 

inverse  time-limit  relay  apparatus  to  be  specified  by  the  city  electrical 

engineer. 
Lightning  arr? sters,  £30  5s. ;    earth  detectors,    £35  10s. ;    line    switches, 

£2  lOs. — Australian  General  Electric  Co. 
1.000-K.v  A.  transformers,  £',230. — Australian  General  Electric  Co. 
Vi^right's  M.D.  indicators  for  the  year  (Reason  Manufacturing  Co.). — W.  G. 

Watson  &  Co.,  Ltd.,  3-amp.,  i'll."; ;  5-amp.,£ll5;  10-amp.,£2o0;  25-amp., 

£255;  50-amp.,  £2d0;  100-amp.,  £62  10s. 


Victoria.— P.M.G.'s  Department 


480  trembling  bells,  £73  ;  200  common  bittery  wall  telephones  £367 ;   200 

common    battery    wall    telephones    (residence     type),    £275.  —  British 

General  Electric  Co.,  Ltd. 
550  rolled-steel  beams,  at  4ys.  6d.  each,  £1,861 ;  2,200  rolled-steel  beams, 

£6,352. — Dorman,  Long  &  Ci).,  Ltd. 
3,000  four-conductor  telephone  cords,  £156. — British  General  Electric  Co. 
4,000  yds.  submarine  telephone  cable,  at  £278  per  nautical  mile,  £540. — 

Siemens  Bros   Dynamo  Works,  Ltd. 

10  tons  galvanized  steel  wire,  at  £16  4s.  per  ton,  £162.— W.  S.  Hill. 

43,000  steel  spindles  at  3M.  each,  and  10,3C0  at  9d.  each,  £1,013.— Williams 
and  Co. 

11  tons  bronze  wire,  at  £87  Is.  9d.  per  ton,  £958.— Gibbs,  Bright  &  Co. 
Copper  wire,  resistance    sets,    rheostats,    total    contract    £5,970. — British 

Insulated  and  Helsby  Cables,  Ltd. 

South  Australia. — P.M.G.'s  Department : — 

Switchboards    for  private    branch    exchanges,    &c.  —  J.    Bartram    &    Son 

Pty.,  Ltd. 
25  miies  wire,  40  miles  wire,  17  miles  wiie,  3  miles  wire.— W.  T.  Henlev's 

Telegraph  Works  Co.,  Ltd. 
10,0(0  inpulators,  shackle,  large  porcelain,  at  4Jd.  each;  10,000  insulatorti, 

porcelain,  at  4Jd.  each.-  Dalgety  &  Co. 
55,000  insulators,  at  Igd  each.  — Western  Electric  Co.  (Aust.),  Ltd. 
5,0C0  insulators,  at  l-l)25d.  each.— Steele  &  Baker. 

Barrow. — The  T.C.  has  accepted  tenders  as  follows  : — 

Entjine  and  crank  chamber  oils.— Jas.  Light  &  Son,  I^td. 

Cylinder  oil.— .\.  Duckham  &  Co. 

Co'za  and  boiled  linseed  oils,  &c.— Burnip  iS  Macdougall,  Ltd. 

Copper  wire.— Thos.  Bolton  &  Sons,  Ltd. 

Shellac  varnish,  &c. — W.  Drysdalo. 

Electric  stores.— Baxendale  Bros. 

Arc  lamp  carbons.— Bhip  Carbons   Ltd. 

Arc  lamp  globes  and  shades.—  The  City  Glass  Co. 

Switch  cut-outs. — British  Insulated  and  Helsby  Cables,  Ltd. 

Electric  meters. — Chamberlain  i  Hookham,  lAd. 

Electrolytic  midget  meters.— Reason  Manufacturing  Co.,  Ltd. 

Tantalum  and  other  lamps.— Drake  &  Gorham,  Ltd. 

Earthenware  pipes — Doulton  &  Co.,  Ltd. 

Pavement  covers. — W.  T.  Henley's  Telegraph  Works. 

Rubber  gloves. — Siemens  Bros.  A  Co. 

Gnlvai  ized  tubing  and  steel  conduits.— Simplrx  Conduits,  Ltd. 

Brass  saddles  and  pins,— General  Electric  Co.,  Ltd. 

Bedford. — Messrs.  W.  S.  Wilton  &  Co.  have  secured  the 
contract  for  the  wiring  of  Messrs.  Blake  Bros.'  Empire  Picture 
Palace  in  Midland  Road. 

{Continved  on  page  591.) 
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THE    STERLING    TELEPHONE    WORKS,    DAGENHAM,    ESSEX. 


Wk  recently  liad  tlie  pleasure  of  paying  a  visit  to  the  works 
of  the  Storliii<(  Telephone  and  pjlectric  Co.,  litd.,  at 
Daf^eiiham,  Essex,  on  tlie  invitation  of  Mr.  (luy  Hurney,  the 
managing  director.     The  works    are  pleasantly  situated  in 


Sterling  Co.  reqaired  them,  and  were  soon  occnpied  to  rhe 
full  ;  hut  the  accommodation  proved  insufficient  to  coijc  with 
the  demand  for  their  products,  and  it  became  necessary  to 
carry  out  extensions  on  a  considerable  scale.  The  new  boildings 


Bird's-Bye  View  of  the  Sterling  Telephone  Works,  Dagenham. 


the  country  amongst  the  strawberry  fields,  where  rents  and 
rates  are  low  ;  but  they  are  easy  of  access  from  London,  and 
within  range  of  a  large  and  industrious  population.  It  is 
now  about   2h  years  since  the  company  purchased  the  site. 


have  now  heen  finished,  and  are  being  brought  into  use  as  the 
necessity  arises  ;  the  power  plant  has  also  been  more  than 
doubled  in  capacity,  in  order  to  cope  with  the  increased  load. 
A  general  view  of  the  works  is  given  in  the  accompanying 


No.  1  Machine  Shop. 


upon  which  some  excellent  buildings  had  been  erected  and 
equipped  with  shafting  and  power  plant  by  the  late  Morris 
Aiming  Tube  and  Ammunition  Co.,  Ltd.  The  build- 
ings lent  themselves  admirably  to  the  purposes  for  which  the 


illustration.  The  sire  includes  an  area  of  some  11  acres, 
providing  ample  facilities  for  future  extensicns  ;  the  build- 
ings are  almost  all  of  one  storey,  with  saw-tooth  roofs  and 
norlh  lighting,  and  are  very  substantially  constructed. 
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Power  for  driving  all  the  machinery,  and  for  the  bulk  of 
the  lighting  of  the  works,  is  derived  from  an  engine  room  con- 
taining two  horizontal  Tangye  gas  engines,  of  45  and  G5  h.p. 


Power  Press  and  Automatic  Department. 


respectively,  driving  by  belt  Morris-Hawkins  dynamos,  and 
a  vertical  Campbell  four-cylinder  engine  of  120  h.p.,  directly 
coupled  to  a  Phoenix  dynamo  (p.  590).    The  last-named  set  is 


board  controlling  the  whole  works  is  fixed  close  to  the  wall 
at  the  rear  of  the  engine-room.  Two  Tangye  suction-gas 
producers  and  a  Campbell  producer,  fed  with  anthracite,  pro- 
vide a  supply  of  gas 
for  the  engines,  and 
require  very  little 
attention.  The  engines 
also  have  given  great 
satisfaction. 

Taking  the  various 
shops  in  order,  we  may 
begin  with  the  tool- 
making  department — a 
very  important  one,  for 
the  company  make  all 
their  own  punches  and 
dies,  and  similar  special 
tools,  which  involve  a 
vast  amount  of  pains- 
taking labour  and  a 
very  considerable  ad- 
mixture of  brains.  The 
art  of  milling  is  here 
developed  to  a  high 
degree  of  accuracy  and 
finish — some  tools 
being  completely 
finished  on  the  milling 
machine — but  as  far  as 
possible  each  workman 
specialises  in  his  own 
class  of  work,  and  thus 
a  tool  passes  through 
several  hands  in  the 
course  of  its  evolution. 
A  useful  tool  in  this  department  is  a  fret-saw  capable  of  cutting 
out  steel  dies,  &c.,  Hin.  thick  ;  the  saw  is  50  ft.  long,  the 
spare  length  being  coiled  up  on  the  machine,  so  that  it  can 


Tool-Making  Department. 


able  to  carry  tlie  whole  load  when  required.    These  generating 
sets   are   housed  in  what  used  to  be  a  steam  engine  room 
the  engines  and  boilers  were  removed,  and  the 
rebuilt  and  provided  with  a  new  roof.       The  main 


room  partly 
switch- 


be  fed  out  as  required.  ]\Iany  of  the  dies,  punches,  and  jigs 
are  of  extremely  complicated  shapes,  the  aim  being  to  render 
each  o]icration  as  far  as  possible  automatic,  and  to  reduce  the 
amount  of  labour  required.     A  small  store  of  such  special 
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tools,' in  a  corner  of  the  department,  contains  material  worth 
many  thousands  of  pounds. 

Passiiij^  on  to  tlie  machine-shop  (So.  1),  we  may  note  that 
the  tools  are  wholly  groui) driven,  from  {X)untor8hafts.     The 


No.  1  Assembly  Shop. 


motors — two  in  number,  of  20  h.p.  each — are  situated  in  the 
roof,  to  economise  space.  A  large  number  of  presses,  some  of 
them  very  heavy,  are  installed  in  this  shop,  a  great  propor- 
tion of  telephone  and  similar  work  consisting  of  stamping 
and  pressing  metal  parts.     The  brass  cases  for  the  familiar 


with  a  liell  mouth,  the  closed  end  i.s  bulged  oat  to  a  larger 
diameter  than  the  l»arnl,  by  a  S[jeclal  process  devised  by  the 
company's  Btaff  for  the  purjx^-.  The  safety  device  for 
presses,  which  consLsts  of  an  arrangement  necessitating  the 

use  of  boih  handis  to 
start  the  press,  is 
worthy  of  mention,  as 
it  renders  an  accident 
U)  the  operator's  hand 
quite  impossible. 
Besides  these  of>era- 
tions,  others,  such  as 
grinding  to  exact  di- 
mensions, drilling, 
turning,  <&c.,  are  carried 
on  in  thus  shop.  The 
annealing  shop  Tshown 
overleaf  J,  to  which  con- 
stant recourse  is  neces- 
sary, opens  int<^j  one  end 
of  it,  and  contains  a 
large  annealing  furnace 
fired  with  coal,  as  well 
as  a  hardening  furnac-e 
for  steel  magnets, 
which  are  made  in 
thousands  at  a  time. 
An  electric  pyrometer 
is  used  for  determining 
the  temperature  at 
which  these  operations 
are  carried  on. 

We  give  on  p.  .")l»0  an 
illustration  of  the  buff- 
ing and  polishing  and  grinding  shop.  This  is  provided  with  a 
powerful  air-exhausting  system,  which  draws  off  all  the  dust 
and  discharges  it  into  a  dust-catcher.  Xext  comes  the 
pickling  and  depositing  shop,  where  copper  and  nickel-plating 
is  carried  on  :   several  improved  processes  are  in  use  here,  of 


Part  of  No.  2  Assembly  Shop. 


G.P.O.  Bell  receivers,  for  example,  are  drawn  into  their  final 
shape  by  successive  operations  from  an  initially  fiat  plate,  the 
metal  being  annealed  after  each  drawing.  Finally,  after  the 
receiver  has  been  drawn  into  the  shape  of  a  closed  cylinder 


which  more  will  be  heard  in  the  future.  All  iron  castings  are 
here  given  a  coating  of  deposited  copper  before  painting, 
to  ensure  freedom  from  rust. 

An    entirelv    new    buildinir    has   been    erected   for   the 
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lacqnorins:  department.  To  ensure  a  perfect  linisli,  this 
room  must  be  kept  at  a  uniform  temperature,  dust-proof 
and  free  from  condensation  of  moisture.  The  lacquering 
room  therefore  is  entered  through  double  doors  ;  it  is  lined 
completely  Avith  white  enamelled  brick,  and  is  of  entirely 
fireproof  construction.  The  air  supply  is  filtered,  and  is 
warmed  before  it  is  admitted  to  the  room— or  cooled, 
according  to  the  season.  Water  pipes  are  provided  round 
the  walls,  with  which  the  latter  can  be  washed  down.  With 
the  aid  of  these  precautions,  and  by  taking  infinite  pains, 
the  company  has  succeeded  in  mastering  the  difficult 
problem  of  securing  a  perfect  black  enamel  finish.  A  large 
and  well-e([uipped  stove  room  is  provided. 

Close  by  are  the  raw-material  stores.  At  the  time  of  our 
visit,  thanks  to  the  coal  strike,  the  stock  of  raw  material 
had  run  down  to  a  point  which  threatened  the  necessity  of 
a  partial  or  total  cessation  of  Avork  for  want  of  stuff — not 
for  want  of  coal,  of  which  there  was  plenty  in  hand.  Now, 
however,  the  crisis  has  been  safely  passed  without  more  than 


popularity,  and  is  made  in  large  batches.  Some  auto- 
matic drills  in  this  department  call  for  notice  ;  the  act  of 
feeding  the  drill — or  rather,  raising  the  platform — sets  the 
drill  in  motion,  a  small  motor  providing  the  driving  power. 
Economy  of  energy  and  time  is  thus  ensured,  as  the  drill  is 
never  running  except  when  it  is  drilling,  while  it  is  always 
ready  the  moment  it  is  wanted.  In  the  adjoining  coil- 
winding  department,  induction  coils,  receiver  coils,  &c.,  are 
made  and  tested.  They  are  wound  by  machines  driven  by 
hand  or  motor,  with  great  dexterity  by  the  operatives. 

The  principal  assembly  shop  (No.  1  assembly  depart- 
ment) is  accommodated  in  a  now  building,  where  all  sorts 
of  instruments  are  assembled,  from  the  cheap  battery  set 
to  the  G.P.O.  standard  central-battery  instrument. 

A  separate  building  has  been  erected  for  storing  the  "  piece 
parts" — that  is,  the  finished  components,  whicli  are  drawn 
upon  as  recjuired  for  orders  in  progress.  Here,  in  countless 
compartments  and  pigeon-holes,  are  stored  about  ten  million 
separate  parts,  wortli  in  the  aggregate  some  £30,000.     A 


H 

r 

Engine  room. 
Buffing  Shop. 


Views  in  the  Dagenham  Wokks. 


Plating  shop. 
Annealing  shop. 


temporary  inconvenience.  There  is  also  an  "  intermediate 
store,"  into  which  all  work  is  sent  between  successive  opera- 
tions, to  be  inspected,  if  necessary,  and  checked. 

We  come  next  to  No.  2  machine  shop,  which  is  situated 
in  one  of  the  new  buildings.  This  contains  a  large  equip- 
ment of  automatic  machines,  making  screws  and  other  small 
parts,  of  whicli  huge  quantities  are  used  in  the  construction 
of  telephones  and  bells.  Semi-automatic  machines,  wood- 
drilling  machines,  &c.,  are  provided,  and  are  being  added  to 
as  the  need  arises.  Close  by  is  the  experimental  depart- 
ment, where  new  designs  are  worked  out,  and  special 
batches  of  apparatus  in  small  quantities,  not  sufficient  to 
justify  their  being  handled  in  bulk  in  the  ordinary  way,  are 
dealt  with.  Here,  for  instance,  indicators,  large  watertight 
bells,  and  similar  items  are  made. 

In  the  "  small  assembly "  department  receivers,  trans- 
mitters, bells  and  such  like  apparatus  are  assembled — not 
forgetting   the    "  Parlyphone,"    which    has   maintained    its 


large  proportion  of  this  stock  consists  of  telephone  apparatus 
for  the  Post  Office,  which  has  been  completed  and  is  await- 
ing removal  ;  a  Post  Office  inspector  is  constantly  at  work, 
examining  and  testing  the  apparatus  destined  for  his  depart- 
ment, and  large  numbers  of  receivers,  transmitters,  bells, 
wall  sets,  &c.,  are  passing  through  the  shops.  The  company 
does  not  concern  itself  at  present  with  the  construction  of 
large  exchange  switchboards,  but  manufactures  all  kinds  of 
telephones  for  public  and  private  use,  including,  of  course, 
the  "  Primax "  central-battery  intercommunication  tele- 
phones, mining  telephones,  bells  of  all  sorts,  magneto- 
exploders — in  fact,  almost  all  the  instruments,  &c.,  with  which 
its  name  is  associated,  95  per  cent,  of  its  products  being 
made  at  Dagenham. 

All  the  apparatus  has  to  pass  through  the  testing  shop, 
where  the  whole  of  the  finished  material  is  examined  and 
tested  ready  for  dispatch— the  testing,  in  the  case  of  tele- 
phones, including  an  actual  "  viva-voce  examination." 
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A  large  part  of  the  equipment  of  the  works  has  been  done 
by  the  company's  staff,  a  joiners'  shop  beinpr  provided  ;  a 
special  type  f)f  bench  is  used  in  the  assembly  shops,  mounted 
on  cast-iron  legs,  of  which  the  pattern  belonj^s  to  the  com- 
pany. The  benches  are  shown  in  tlie  views  on  page  .'>89,  and 
it  will  be  seen  that  the  design  is  very  simple  and  easily  con- 
stru(;ted,  wliile  experience  has  prov(;d  that  it  is  highly 
efticiont. 

The  shojjs  have  been  wired  with  screwed  barrel  in  a  very 
substantial  fashion,  high-grjule  insulated  wire  being  used,  and 
metallic-filimient  lamps  at  220  volts,  with  the  exception  of 
one  or  two  shops  that  are  lighted  with  high-pressure  gas. 

A  manufacture  involving  the  use  of  such  large  numbers 
of  parts,  many  of  which  are  utilised  in  the  construction  of 
quite  distinct  types  of  aj)paratus,  could  not  be  carried  on 
with  economy  and  efHciency  without  the  aid  of  a  highly 
organised  system  of  management,  and  this  we  find  fully 
developed  at  the  Dagenham  works. 

The  foundation  is,  of  course,  the  card-index  system,  which 
pervades  the  whole  factory  ;  there  is  also  an  elaborate 
system  of  shop  orders  by  means  of  which  the  exact  position 
of  every  order  can  always  be  immediately  ascertained, 
andevery  shop  foreman  knows  precisely  what  work  he 
has  in  hand,  where  he  is  to  send  it  to  when  he  has 
done  with  it,  and  whence  he  will  receive  a  further 
batch.  'J'lie  governing  principle  in  the  "progress  depart- 
ment" is  always  to  keep  one  week's  work  allocated  to  the 
various  departments,  and  to  keep  track  of  every  order 
throughout  its  passage  through  the  works.  In  the  drawing 
office,  too,  a  rigid  system  of  filing  and  classification 
prevails.  All  drawings  are  made  on  standard  sizes  of 
paper,  commencing  with  8  in.  x  .")  in.,  and  proceeding 
through  s  in.  x  10  in.,  and  so  on,  by  regular  steps  :  this 
greatly  aids  filing,  enabling  hundreds  of  drawings  to  be 
tiled  on  edge  in  a  single  drawer.  In  fac^,  every  device 
is  adopted  that  assists  in  lessening  labour  and  hastening  the 
arrival  at  the  desired  end. 

The  interests  of  the  employes  have  not  been  neglected  ; 
in  addition  to  exceptionally  well  devised  sanitary  arrange- 
ments, a  kitchen  has  been  provided,  with  large  mess-rooms, 
where  the  workpeople  can  cook  and  eat  their  meals  in 
comfort.  This  is  a  particularly  important  feature  in  the 
case  of  a  works  situated,  as  this  is,  in  a  neighbourhood  where 
facilities  for  refreshment  are  lacking. 

Considering  that  the  works  were  only  started  2^  years 
ago,  and  that  in  the  interval  they  have  been  fully  organfsed, 
filled  with  work,  and  extended,  great  credit  is  due  to  the 
mxanagement  of  the  undertaking  for  the  ceaseless  application 
and  unremitting  attention  to  detail  without  which  success 
would  have  been  impossible.  The  factory  is  now  in  full 
swing,  and  the  work  turned  out  is  of  a  quality  aptly 
designated  by  the  style  of  the  firm — of  "  sterling '"  worth,  and 
British  manufacture. 

In  concluding  this  brief  account  of  the  new  works,  we 
take  pleasure  in  congratulating  the  company  on  the  excellent 
progress  it  has  made,  and  in  expressing  our  gratification  at 
the  successful  establishment  of  the  business  as  a  manu- 
facturing concern,  which  we  trust  will  enjoy  a  full  share  of 
prosperity. 


CONTRACTS    CLOSED. 


iConthmed  from  page  086.) 

Baeup. — Messrs.  A.  Higgle  i<:  Son,  of  Rochdale,  have 
secured  the  order  for  motor  equipment.  &c..  at  the  Corn  Mill, 
Bacup,  for  Messrs.  Ornierod  k,  Co.,  who  are  converting'  part  of  the 
premises  into  a  boot  and  shoe  factory. 

The  T.C.  has  accepted  the  tender  of  the  Rawtenstall  Corporation 
for  the  laying  of  the  cable  at  Lee  Mill  and  Stacksteads,  the  cable 
being  supplied  by  Messrs.  W.  T.  Glover  &  Co.,  Ltd. 

Birkeiiliead. — The  tender  for  the  six  new  tramcars  for 
the  New  Ferry  route,  which  was  given  to  Messrs.  Siemens  Bros. 
Dynamo  Works,  Ltd.,  at  the  March  meeting  of  the  T.C,  was 
brought  up  again  on  April  3rd,  when  Mr.  Willmer  declared  that 
the  previous  vote  of  the  Council  was  eiven  under  a  misapprehension. 
He  referred  to  a  letter  from  Messrs.  Milnes,  Voss  &  Co.,  Ltd.,  stating 
that  a  design  for  a  (lO-passenger  car  3  ft.  2in.  shorter  in  body  than 
the  present  New  Ferry  car,  with  an  approximate  weight  of  lOi  tons, 
was  submitted  by  the  firm.     The  lowest  weight  (Mr.  Willmer  con- 


tinned)  that  the  Council  knew  snythincr  about  at  the  last  meeting 
waa  over  12  tone,  and  many  of  them  protested  against  the  weight 
of  these  cars  for  that  particular  route.  Ae  an  amendment  to  the 
motion  for  the  approval  of  the  Tramway  Committee  minute*,  he 
moved  that  the  matter  be  referred  back,  and  that  the  whole 
question  of  the  weight  of  the  cars  to  V>e  u^ed  on  the  New  Ferry 
route  come  before  the  Council  again,  the  r  f- to  supply  the 

fullest   information.      In    the   fubH^quent   '  ..n.   it  was  con- 

tended that  information  had  been  witheld  from  the  Council.  The 
vice-chairman  of  the  Committee  explained  that  the  Committee's 
recommendation  was  for  an  HO-pae«enger  car.  The  price  of  the 
lOi-ton  car  was  so  much  higher  relatively  than  the  others  that  the 
Committee  did  not  consider  it.  The  amendment  was  carried  by 
29  votes  to  '.). 

Blackburn. —  The  T.C,  on  April  Ub,  decided  to  accept 

the  tenc^r  of  Mescrs.  J.  W.  Oarsden  A;  Co.  for  th*^  supply  of  tele- 
phone and  electric  bell  installations,  and  that  of  Measru.  T.  Burton 
and  Co.  for  electric  clocks. 

The  T.C.  also  accepted  the  following  additional  tenders  for  the 
supply  of  goods  to  the  electricity  and  tramways  departments  : — 

Metallic  joint  rings,  screws,  &c.— Messrs.  Burrows  &  Garland. 
Packing  a- bestos.— Messrs.  CresswelTs,  l^Xit. 
Presspalin  sheets  and  shellac  —The  Bimiinghatn  Mica  Co. 
Waterproof  tape. -Messrs.  \Vm.  (ieii-ei  &  Co. 

Siemens's  Ozokerit  tape,  non-hygroscopic  tape.— MeserE.  Siemens  Bros 
and  Co. 

Bootle. — The  T.C.  considered  57  tenders  submitted  for 
the  supply  of  machinery  and  plant  for  the  new  electricity  works, 
and  accepted  the  following  : — 

Boilers.— Babcock  &  W.lcox,  Ltd.,  f  4,.598. 

Turbo-alternators.— B.T.-H.  Co.,  £6,619. 

Condensers,  with  motors.— Rees  Rotiirbo  Co.,  £1,810. 

Three  converters.  -British  Westingbouse  Co.,  £a,0iO. 
The  tender  of  the  B.T.-H.  Co.,  Ltd..  for  switchgear  was  accepted 
on  condition  that  it  included  Messrs.  Reyrolle  i*c  Co.'s  high-tension 
Bwitchgear. 

Devonport. — The  T.C.  has  been  recommended  by  the 
E.L.  Committee  to  accept  the  tender  of  Messrs.  Howden  &  Co.,  of 
Glasgow,  for  a  steam  turbine,  at  £5,1 10. 

Glasgow, — The  Tramways  Committee  has  recommended 

the  acceptance  of  the  following  tenders  : 

Brass  tubing.  -John  Stewart  &.  Co.,  Ltd. 

Car  bells.— Standard  Electric  Co.,  Ltd. 

Workshop  flexible  cable.— \V.  T.  Henley's  Telegraph  Co.,  Ltd. 

Copppr  strip— Charles  Henderson  &  Col,  Ltd. 

D.C.C.  copper  wire.— British  Insu  attd  and  Helsby  Cables,  Ltd. ;  London 

Electric  Wire  Co.  and  Smiths,  Ltd. 
Scrap  for  disposal — 

(a)  C.pper.— P.  &  \V.  MacLellan,  Ltd. 

(6)  Lead. — J.  D.  Anderson  &  Co. 

(c)  Brass,  &c.— Geo.  Cunningham. 

(d)  Cable. — Hbtarer  Bros. 

(c)  Zinc— R.  M.  Easdale  &  Co. 
Commutators. — Mavor  &  Coulson,  Ltd. 

The  North  British  Railway  Co.  has  accepted  the  tender  of  the 
Corona  Lampworks,  Ltd.,  for  "Corona  1!)12  type  annealed 
tungsten  wire  railway  and  traction  lamps. 

Gloucester.— The  T.C.  has  accepted  the  tender  of 
Messrs.  Brown,  Bayley's  Steel  Works  for  tramcar  wheel  tires  :  and 
that  of  the  Tyne  Metal  Co.,  Ltd.,  for  brake  blocks. 

Kirkcaldy. — Tenders  for  the  supply  of  the  new  plant 
for  the  electricity  works  have  been  reiiorted  upon  by  the  managei, 
and  the  Committee  recommends  the  Council  to  accept  that  of 
Messrs.  Willans  &  Robinson,  at  £S,.H96. 

London.  —  Stepkey.  —  The  B.C.  has  accepted  the 
following  tenders  for  annual  supplies  : 

Motors.— Siemens  Bros.  Dynamo  Works  Co.,  Ltd.,  1  u.p..  730  b.p.w.' 
iLVi  13s.  2d.;  li  H.P.,  »30  r.p.m..  i'li  i3s.  2d.;  2  H.P.,  I.JIO  R  P  M." 
£U  IBs.  2d.:  830  R.P.M. ,  £13  lbs.  2d  ;  2*  h  p.,  l.OtO  r.p.m.,  £13  ISs.  Id.' 
a  H.P.,  "JSi  R.P.M. ,  £ie  is.  1'  d.  ;  3-4  H.P.,  iOO  R.P.M. ,  £16  6s.  IW.  •  ■»  H.P  • 
1,060  R.P.M. ,  £.6  b's.  lOd.  ;  7f5  r.p.m..  £ia  8s.  .SI. 

Bruce    Peebles  &  C^o.,   Ltd.— 5  h.p.,  tys  r.p.m.,   £20;   6  h.p..  1,12S  b  p  ii 
£2P;  7-6h  p.,fc7UK.p.M.,  £2j  los.  :  10  h.p.,  '.OO  r.p.m.,   £.y  5s  :  15  h.p., 
870  R.P.M.,  £.1  2s.  6d. ;  20  h.p.,  6c0  r.p.m..  £49  Us.;  a>  u.p.,  8s0  r.p.m., 
£40  ;  27  h.p.,  715  r.^.m  ,  £49  10s. ;  85  H.p.,  6;.">  r.p.m..  £58. 

Rheostats.— Ferranti,  Ltd.,  4  a.r.,  £l  X4s.  3d.  ;  6  h.p  ,  £1  15s.  ?d. ;  7J  h.p  , 
fills.  3d. :  IOh.p.,  £j  l4s.  30.;  12J  H  P  ,  £i>  16s.  «d.  ;  1 5  h.p.,  £3  3s.  ad. ; 
'M  H.P.,  £l  2s.  9d.  ;  25  h.p.,  £4  14s.  3d. ;  80  h.p.,  £5  18s.  6d. 

The  contract  for  the  complete  installation  of  lifts  for  the 
Institution  of  Civil  Engineers'  new  buildings,  London,  has  been 
entrusted  to  Messrs.  Smith,  Major  v^-  Stevens,  Ltd.,  their  standard 
machine,  with  v^e  wheel  drive,  rendering  overwinding  impossible, 
having  been  sek'cled  after  investigation  of  several  types.  The 
three  main  passenger  lifts  will  be  fitted  with  their  patent  full 
automatic  button  system  of  control. 

Bermondsey. — The  B.C.  has  accepted  tenders  submitted  by 
Messrs.  Pirelli,  Ltd.,  for  paper  cable,  lead-covered  ;  by  Messrs.  W. 
Geipel  A:  Co.  for  rubber  cable  ;  by  the  General  Electric  Co.,  Ltd., 
for  jointing  material,  cut-outs,  sealing  troughs,  fuses  :  by  the 
Dussek  Bitumen  Co.  for  jointing  material  :  by  Craig,  Sharpe,"  Ltd., 
for  bitumen  ;  by  Chamberlain  A:  Hookham,  Ltd.,  for  meters,  dtmand 
indicators  and  time  switches. 

Pacific  Cable  Board.— The  Australian  ilining Standard 

for  March  7th  states  that  the  tender  o"  the  India-Rubber,  Gutta- 
percha and  Telegraph  Works  Co.  has  been  accepted  hy  the  Pacific 
Cable  Board  for  the  construction  and  laying  of  the  new  cable 
between  Australia  and  New  Zealand.  "The  starting  point  on  the 
Australian  coast  will  be  in  the  neighbourhood  of  Sydney,  probably 
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Bondi,  and  the  terminal  point  in  New  Zealand  will  be  Auckland. 
It  is  intended  also  to  bringr  the  Norfolk  Island  cable  to  Auckland 
instead  of  to  Doubtless  Bay.  The  work  will  occupy  about  ten 
months." 


Salford  — I'lu   T 

tor  biennial  supplies  to 

Car  accessorie 
Imeson,  Finch  &  Co. 
Ij.  jViidrew  A  Co. 


B.I.  and  Helsby  Cables,  Ltd 
Micanito  and  Insulators  Co. 
Watlington  A  Co. 
Gene  al  Electric  Co. 

Schultz  A  Co 

Ward  «S  Goldstone    . . 
W.  McGeoch  &  Co.  . . 


.C.  has  accepted  the  following  tenders 

the  Tramways  Department : 

•s  (electrical)  and  insulating  materials. 

.-    £58!  *ss«ciated  Battery  Co dB84 

Manclicster  Armature  Repair  Co.  1,043 

Qeipel  &  Co 353 

North  British  Rubber  Co.  . .      102 

C.  Mackintosh  &  Co 3i 

_       A.  Clare  \- Co 34 

%  !  British  Thomson-Houston  Co.  . .       81 

63  ,  Radium  Electric  Co 27 

80  I  Gabriel  &  Co 23 


,  Ltd. 


2f0 
S9 

204 
11 
24 


Car  accessories  (niechanioxl). 


Imeson.  Finch  &  Co £229 

.Tohn  Hall        48 

Malleable  Steel  Castings  Co.       . .    117 

Phosphor  Bronze  Co 465 

G.  W.  Allsopp  76 

Fleming,  Birkby  &  Goodall,  Ltd.    684 

Glass.— J.  F.  Power  i^i  Co.,  £118. 


£798 


W.  Boydell  it  Sons 

National  Rail  and  Tramway  Ap- 
pliances Co.  1,484 

John  Baker  &  Co 1,895 

British  Hele-Shaw  Patent  Clutch 
Co.     . .         584 


Gravel,  sand,  pitch,  &c. 


J.  Smith  £3(10 

Buxton  Lime  Finns  Co.,  Ltd.    . .    577 

H.  Hevs  &  Co..  Ltd 131 

J.  Statham  &  Sons 62 


Lancashire     Chemical 

Mineral  Co. 
Knowles  Oxygen  Co. 
A.  Warden  &  Co 


and 
. .  £1,283 
60 
26 


J.  Kidd  &  Sons,  Ltd. 


Iron  and  steel. 
. .  £285  I  Vickers,  Ltd. 


£27 


Special  oar  accessories.— Imeson,  Finch  &  Co.,  schedule  of  prices. 
Special  paints  and  varnishei. 
W.  Harland  &  Son £219  :  Docker  Bros £166 

The  following  tenders  have  also  been  accepted  : — 

Alton  A  Co. — C.I.  suction  pipes  in  connection  with  cooling  towers,  £88. 
B.  Thomas.— Main  switchboards,  &c.— £3,418. 

In  connection  with  the  electrical  undertaking,  the  following 
tenders  have  been  accepted  for  the  periods  mentioned.  Triennial 
supplies : 

W.  Turner  (Ardwick),  Ltd.— Asphalt  bridees,  £24. 

Beecroft  &  Wightman,  Ltd.— Wood  troughing,  bends,  &c.,  £1,100. 

British  Insulated  and  Helsby  Cables,  Ltd.— Service  luse  boxes,  £385. 

South  Africa. — Among  orders  recently  placed  by  the 
South  African  Railways  are  the  following : — 

Electrical  wire  (or  delivery  at  Durban,  East  London,  Port  Elizabeth,  Cape 
Town  and  Braamfontein. —Siemens,  Ltd.,  Johannesburg,  £589;  Tele- 
graph Manufacturing  Co.,  Johannesburg,  £6o8;  Henley's  (S.A.) 
Telegraph  Works,  Johannesburg,  £630;  Messrs.  Sykes  &  Co., 
Johannesburg,  £23. — Commercial  InteUigeiue, 

Stretford.— The  U.D.C.  has  accepted  the  tender  of  the 
Electric  Construction  Co.,  at  £762,  for  a  booster. 

Swansea. — The  E.L.  and  Tramways  Connnittce  of  the 
T.C.  have  accepted  the  tender  of  the  British  Thomson-Houston  Co., 
Ltd.,  for  turbo-alternators  and  condensing  plant. 

Tunbridg-e  Wells. — The  T.C.  has  accepted  the  tender 
of  the  British  Thomson-Houston  Co.,  Ltd.,  for  new  switchgear,  at 
£857,  including  £50  for  contingencies. 

Watford.— The  U.D.C.  has  accepted  the  tender  of  W.  T. 
Henley's  Telegraph  Works,  Ltd.,  for  an  annual  supply  of  cable. 

West  Hartlepool. — The  Corporation  has  again  accepted 
the  tender  of  the  Bastian  Meter  Co.,  Ltd.,  for  3  and  5-ampere 
meters  for  the  year. 

Worcester.  —  The  city  electrical  engineer  has  been 
authorised  to  purchase  from  the  British  Thomson-Houston  Co 
300  A.c.  meters. 


FORTHCOMING    EVENTS. 


Initltutlon  of  Electrical  Enolnetri  (Manchester  Local  Section).— Tuesday,  April 
16th.  At  7.30  p.m.  At  the  University,  Manchester.  Paper  on  "  The 
Meohanics  of  Electric  Train  Movement,"  by  Mr.  F.  W.  Carter. 

Illuminating  Engineerino  Society.— Tuesday,  April  16th.  At  8  p.m.  At  the  Royal 
Society  of  Arts.  Papers  on  "  The  Lighting  of  Private  Houses  by  Oas  and 
Electricity,"  by  Messrs.  W.  H.  Y.  Webber  (Gas)  and  W.  R.  Rawlings 
(Electricity). 

Junior  Institution  of  Engineers.— Wednesday,  April  17th.  At  8  p.m.  At  the 
I.E.E.,  Embankment,  W.C.  Pajier  on  "The  Lay-out  and  Erection  of 
Electric  Power  Plant,"  by  Mr.  E.  Kilburn  Scott. 

Institution  of  Electrical  Engineers  (Dublin  Local  Section).— Thursday,  April  18tb. 
At  8  p.m.  At  the  New  Royal  College  of  Science,  Dublin.  Paper  on  "  Recent 
Developments  in  the  Application  of  Electricity  in  the  Textile  Trade,"  by 
Mr.  F.  S.  Crowley.  * 

Institution  of  Electrical  Engineers  (London).— Thursday,  April  18tb.    At  8  p.m. 

Adjourned  discussion  on  "  The  Causes  Preventing  the  more  General  Use 

of  Electricity  for  Domestic  Purposes." 
Royal  Institution.— Thursday,  April  18th.    At  8  p.m.     Lecture  on  "  Synthetic 

Ammonia  and  Nitric  Acid  from  the  Atmosphere,"  by  Prof.  A.  W.  Crossley. 
Friday,  April  19th.— At  9  p.m.    Discourse  on  "  Electricity  Supply  :  Past, 

Present  and  B'uture,"  by  Mr.  A.  A.  Campbell  Swinton. 
AMooiatlon  of  Engmeere-ln-Charoe.— Saturday,  April  30th.     Social,     Bohemian 

c'cmoert. 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Officer- Lieut.-Col.  H.  M.  Leaf. 
The  following  orders  have  been  issued  : — 

Friday,  April  12th.— "D"  Company.  Recruit  training,  7  to  9  p.m. 
Technical  work  and  lecture  on  "  Military  Telephones,"  8  to  10  p.m. 

Saturday,  April  13th.— Headquarters  will  be  opened  for  the  transaction  of 
regimental  business  from  10  a.m.  till  12  noon. 

Monday,  April  15th.— "A"  Company.  Infantry  drill,  7.30  to  8.30  p.m. 
Technical  work,  8.45  to  10  p.m. 

Tuesday,  April  If th.— "  B "  Company.  Infantry  drill,  7.30  to  8.30  p.m. 
Technical  work,  8.15  to  10  p.m.    Recruit  instruction,  7  to  10  p.m. 

Thursday,  April  18th.—"  C  "  Company.  Infantry  drill,  7.S0  to  8.30  p.m. 
Technical  work,  8.45  to  10  p.m. 

Friday,  April  19th.—"  D "  Company.  Infantry  drill,  7.30  to  8.30  p.m. 
Technical  woik,  8.45  to  10  p.m.     Recruit  instruction,  7  to  10  p.m. 

Saturday,  April  20th.— .\nnual  course  of  musketry,  at  Purlleet.  Members 
are  requested  to  keep  open  this  date  in  order  to  attend  the  above. 
Railway  tickets  and  information  regarding  truin  service  will  be  sent  to 
members  notifying  thi  ir  willingness  to  shoot  on  this  date.  Head- 
quarters will  be  open  for  regimental  business  from  10  a.m.  till  12  noon. 

(Signed)       P.  H.  Campbell,  Capt.  R.E.  and  Adjt., 
,  For  Officer  commanding  L.E.E. 


engineer 


to 


NOTES. 


Inquiry. — Mr.  L.  H.  Kmg,  electrical 
Whitby  U.D.C,  asks  whether  any  system  of  electrically-driven 
pumps  for  fire  extingrui>hing  purposes  has  been  installed  in  any 
town  in  England.  By  the  foregoiugf  is  meant  an  electric  motor- 
driven  pump  that  can  be  plugged  on  to  suitable  standards  erected 
in  the  s  reets  for  that  purpose.  If  any  manufacturers  have  such 
suitable  apparatus,  he  would  be  pleased  to  receive  their  catalogues. 

Appointments  Vacant. — Assistant  telegraph  engineer, 
for  the  posts  and  telegraphs  department  of  the  Federated  Malay 
States  Government  (,£300)  ;  chief  meter  inspector  and  tester  for  the 
Greenock  Corporation  electricity  department  (42s.) ;  assistant 
engineer,  for  the  Corporation  electricity  works,  Xuneaton  (£110). 
See  our  advertisement  pages  to-day. 

Parliamentary. — Clyde  Valley  Electrical  Power 

Co. — On  Tuesday,  last  week,  an  inquiry  was  opened  into  an  appli- 
cation by  this  company  for  permission  to  extend  their  area  of 
supply.  Mr.  Wilson,  K.C.,  counsel  for  promoters,  explained  that 
the  company  had  spent  something  like  £(iuO,000,  and  erected  two 
generating  stations — one  at  Yoker  and  the  other  at  Motherwell, 
with  about  45,00u  H.p.  between  the  two.  There  were  also  a  large 
number  of  sub-stations.  The  present  order  had  little  to  do 
with  the  Clyde  Valley  Co.  except  as  regarded  the  capital  of  the  com- 
pany. They  had  issued  ()0,000  £10  shares,  raising  £600,000  out  of 
the  £900,000,  and  Clauses  1  to  7  of  the  present  order  had  been 
introduced  for  the  purpose  of  getting  power  to  crea^e  real  preference 
shares  as  regarded  both  dividend  and  capital,  the  rate  being 
6  per  cent.  The  object  of  that  was  to  enable  the  shares  to  be 
placed  in  the  market  more  easily.  There  was  no  opposition  to  that. 
Mr.  Wilson  went  on  to  point  out  that  the  opposition  of  the  Glasgow 
(~!orporation  affected  only  one  of  the  four  lighting  districts — 
Shettleston  and  Tollcross — and  the  reason  they  confined  themselves 
to  that  was  that  Glasgow  were  expecting  to  annex  the  district 
under  their  present  Boundaries  Bill.  They  said  that  in  the  event 
of  their  getting  the  extension  they  T\'ould  be  themselves  the  parties 
to  supply  electricity  there.  The  Corporation,  Mr.  Wilson  pointed 
out,  were  assuming  that  they  had  already  got  Shettleston  and 
Tollcrot=s,  whereas  they  had  not.  He  coniended  they  should  not 
have  a  Jocux.  He  could  deprive  them  of  a  Joci/s,  hut  did  not  want 
to  do  it.  As  ratepayers  the  Corporation  were  covered  by  the 
County  Council  just  like  all  other  ratepayers,  and  they  had  no 
lociin  as  ratepayers  at  all.  The  Corporation  were  owners  of  water 
and  gas  pipes,  and  of  Tollcross  Park,  but  the  company 
were  not  touching  these  at  all.  In  the  course  of  evidence, 
Mr.  McKenzie,  chairman  of  the  company,  said  that  this  year  the 
company  expected  to  have  a  profit  of  £55,000,  but  people  in  Shettle- 
ston, Bellshill,  Uddingston  and  Bothwell  had  been  pressing  them 
for  a  supply  of  electricity.  The  attitude  of  Glasgow,  however,  in 
their  application  for  Parliamentary  powers  for  extension  of  their 
boundaries  practically  put  those  districts  out  of  the  company's 
area.     Subsequently  the  Commissioners  approved  of  the  preamble. 

House  of  ('omuions  Lilclitinjr. —  In  connection  with  the 

proposal  to  light  the  House  of  Commons  by  electricity,  Mr.  Lynch 
asked  whether  the  First  Commissioner  of  Works,  in  view  of  the 
fact  that  under  certain  conditions  electric  light  was  more  fatigueing 
to  the  eyes  than  gaslight,  and  under  other  conditions  might  be 
preferable,  would  be  guided  by  expert  advice  in  the  installation 
of  any  new  system  in  the  House  of  Commons.  Mr.  Wedgwood 
Benn  replied  that  the  First  Commissioner  would  be  happy  to  obtain 
the  opinion  of  an  oculist  upon  the  question.  Replying  further  to  a 
question  by  Mr.  Ormsby-Gk)re,  Mr.  Benn  said  that  if  it  were  the 
wish  of  the  House  that  a  Select  Committee  should  be  appointed  to 
inquire  into  the  best  method  of  lighting  the  House  before  any 
alteration  was  made,  the  Chief  Commissioner  would  be  glad  to 
at'oede  to  it. 
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Manchester    Eleetro-Haniionic    Society. — The   first 

smoking  concert  in  connection  with  the  newly  formed  Society  wao 
held  on  March  22nd.  at  the  Albion  Hotel,  Manchester. 

The  hon.  sec.,  Mr.  J.  Hill,  introdnced  Mr.  S.  L.  Pearce.  the  city 
electrical  engineer,  to  the  meml>er8  as  the  first  president  of  the 
Society,  who,  on  rising  to  address  the  members,  s&id  he  was  exceed- 
inply  gratified  to  see  so  many  people  present — there  being  over  20u. 
The  formation  of  the  Society,  he  said,  was  largely  due  to  the  great 
amount  of  work  and  time  Mr.  J.  Hill,  the  hon.  sec.,  had  given  to  it. 
It  was  proposed  to  have  four  smoking  concerts  during  the  session, 
which  would  run  from  October  to  March,  and,  in  addition,  to  hold  two 
ladie<'  evenings.  They  wanted  the  membership  of  the  Society  to 
include  all  who  were  interested  in  the  electrical  industry — Corpora- 
tion engineers,  consulting  engineers,  manufactnrers,  wholesale 
houses  and  contractors.  He  was  perfectly  suie  that  such  gatherings 
would  help  to  establish  good  feeling  in  the  electrical  engineering 
industry. 

Mr.  P.  B.  Hall  (hon.  treasurer)  stated  that  the  finances  of  the 
Society  were  in  a  healthy  condition. 

Mr.  C.  M.  Dorman  congratulated  the  committee  on  getting  Mr. 
Pearce  to  Iiecome  the  first  president,  and  said  that  in  Manchester 
they  considered  Mr.  Pearce  as  "  the  Dean  of  the  electrical  industry.'' 
He  proposed  a  hearty  vote  of  thanks  to  him  for  taking  the 
chair,  which  Mr.  J.  H.  Greaves  seconded,  and  the  president  was 
received  with  musical  honours  on  rising  to  reply.  He  said  that 
they  had  made  an  excellent  start.  Some  of  them  did  not  give  as 
much  time  to  music  as  they  ought  to,  but  in  coming  there  they 
would  make  ame^rds. 

The  whole  of  the  items  on  the  programme  were  excellently 
rendered  and  were  received  with  great  appreciation. 

\l  alking:  Contest,  —  From  various  causes  only  four 
competitors  started  in  the  Hackney  and  Clapton  Walking  Clubs" 
first  annual  time  trial  walking  race  from  London  to  Southend-on- 
Sea,  a  total  distance  of  41  i  miles,  which  took  place  on  Saturday, 
April  6th.  starting  from  the  Royal  Exchange  (.Mansion  House  end 
of  Comhill)  and  finishing  at  Southend  Pier  entrance.  A.  E. 
Edwards  (late  of  May-Oatway  Fire  Appliances,  Ltd.),  who  holds 
several  road  walking  records,  led  all  the  way,  and  in  finishing  first 
in  a  hours  47  minutes  37^  seconds  was  well  inside  the  standard  for 
record.  The  second  man,  S.  C.  Haynes,  of  Associated  Fire  Alarms, 
Ltd.,  who  is  onh'  IS  years  of  age,  did  a  splendid  performance,  this 
being  his  first  attempt  in  a  walking  race.  Result  :  A.  R.  Edwards, 
Hackney  W.C,  •>  hours  47  minutes  37*  seconds,  first  ;  S.  C.  Haynes, 
Hackney  W.C,  8  hours  17  minutes  2i  seconds,  second  :  C.  T.  Oster- 
berg.  Hackney  W.C  .  8  hours  23  minutes  oo'i  seconds,  third  ;  W.  J. 
Spayne,  Clapton  W.C,  1<)  hours  15  minutes  5i  seconds,  fourth. 
The  Committee  are  now  considering  the  promotion  of  a  walking 
race  to  be  held  on  Whit  Monday,  at  a  distance  of  about  24  miles, 
and  invite  susgestions,  which  should  be  sent  to  Mr.  E.  H.  Roofe, 
2,  The  Oval.  Kennington,  S.E.,  or  Mr,  S.  C  Haynes,  20.  Penda  Road, 
Clapton  Park,  N.E. 

Another  Accumulator  Sell  .' — ^me  time  ago  it  was 

reported  that  a  German  scientist,  residing  in  Norway,  had  invented 
an  electric  accumulator  for  high  voltage  ;  however,  it  did  not  fulfil 
expectations.  But  the  inventor  did  not  give  up  the  task,  and  now 
claims  to  have  succeeded.  The  cell  is  described  as  a  little  thing, 
not  more  than  11  cm.  square  and  10  cm.  high,  although  it  is  capable 
of  producing  a  current  of  6  amperes.  The  pressure,  it  is  stated. 
has  been  worked  up  to  65  volts,  and  a  16-candle  lamp  can  be  kept 
burning  for  24  hours  by  means  of  the  energy  supplied  from  this 
little  accumulator.  The  plates  used  are  made  of  metallic  oxide, 
and  are  said  to  be  as  hard  and  solid  as  if  they  had  been  made  of 
metal,  besides  being  very  durable.  They  are  placed  in  a  pulpy 
mixture,  resembling  green  soap,  the  composition  of  which  is  kept 
secret  by  the  inventor.  The  cell  is  said  to  have  a  capacity  of  380 
watt-hours,  and  its  weight  is  2'8  kg.,  in  which  is  included  the 
wei'jrht  of  the  box,  which  is  0  7  kg.  It  can  be  manufactured  at  a 
cost  of  16s.  6d.  to  22s. 

Candidly,  we  do  not  believe  this  report,  nor  do  we  ask  our 
readers  to  put  any  faith  in  it.  But  we  should  be  only  too  glad  if 
80  excellent  a  performance  could  be  achieved. 

Royal  Commission  on  Imperial  Trade. — The  King 

has  approved  of  the  appointment  of  members  of  a  Royal  Com- 
mission to  inquire  into  the  natural  resources  and  improvement  of 
trade  of  the  Empire.  The  L'nited  Kingdom  will  be  represented  by 
the  following  : — Lord  Inchcape  of  Strathnaver  :  Sir  Edgar  Vincent  ; 
Sir  C.  J.  Owens  :  Sir  H.  Rider  Haggard  :  Mr.  T.  Gamett  :  and  Mr! 
W.  Lorimer.  Canada  will  be  represented  by  the  Hon.  G.  E.  Foster. 
Australia  by  Mr.  Donald  Campbell,  New  Zealand  by  Sir  J.  G.  Ward, 
South  Africa  by  the  Hon.  Sid  D.  de  TiUiers  Graaf,  and  New  Zealand 
by  the  Hon.  E.  Bowring.  Mr.  W.  A.  Robinson,  of  the  Colonial 
Office,  is  secretary  of  the  Commission. 

Electrical   Imports   and   Exports   in  March. — The 

following  are  the  figures  appearing  in  the  foreign  trade  returns  for 
the  month  of  March  :   - 

March,  1912.    Inerease. 
Jiii^oiti. — Electrical     goods     and 

apparatus £136,270        £10,269 

Machinery 607,967  30,340 

Eepin-tK. — Electrical     goods     and 

apparatus         £2,799,172     £394,060 

Machinery 2,799,173  33,733 

For  the  three  months  electrical  goodo  and  apparatns  imported 
show  an  increase  of  £9.875,  and  electrical  goods  and  apparatns 
exported,  a  decrease  of  £95,502. 


lostitatiou  and  Lecture  .\ote!». — I 

Of    SCIENCK    .\>D   TeCT'*      '  '       '  '      -  - -^ 

on  "  Bobber'  wUl  b^ 

of  the  Royal  College  '.     ~  .    by  Dr.  i'i. 

H.  Wright  on  .Mondav-  .-^sdays,  and 

The  first  lecture  will   be  given  by  5Ir.  Wr  .  :.esaay.  April 

24th,  and  thereafter  the  lectures  will  be    ....    .,  ,^teniacel7  by 

Dr.  Schidrowitz  and  Mr.  Wright-     A  sjno^ii  c:  :he  coarse  (fee  £2) 

has  been  published,  and  commmiiotiona  Bfaouid  be  addzooed  to  tke 

secretary. 

IN.STITCTIO.V  OF   El&:tbical   Engiseebs  (Yobeshiri:  L 
Section).     Mr.  W.  T.  Wardale.  of  Sheffield,  recent! v  .'are  a  lee:—-- 
on  the  relative  advantages  of  electrical   and  ::  J  driving  of 

factories   before    the   Local   Section.      Compar orious  power 

systems,  he  gave  the  cost  per  B.H.P  -hoar  ( capital   co«t=  included') 

for  a    JO-B.H.P.    load  as  follows:  Town's  gas   ec. 

Is.  4d.  per   1. 000  cb.  ft.  for  gas)  :  Diesel  engine:,  •.-  .  ltt 

ton    for    oil)  :    suction-gas    engine,    Oo-4d.   (at    £1    per   ton   for 

anthracite  peas)  ;  as  against  an  electric  motor,  0'6d.  (at  0  7d.  per 

unit. 

The    Ixstitutiox    ok    El-  ^l    ExGnrEZES  (STCDEitTS' 

Section). — The  honorary  seer-  "...  J.  B.  Sparks,  27.  Mowbray 

Road,  Brondesbary,  N.W.  i,  will  be  pleased  to  receive  TH^minatiww 
for  extra-collegiate  members  of  the  Committee  for  the  tnumjon 
1912-13.     Xominations  should  be  sent  in  before  Tuesday  next. 

Institition  of  Electkical  Esglseebs  (Scottish  Locai. 
Section). — The  meeting  announced  for  April  9th  was  pcstponed  lo 
April  11th.  Unfortunately  the  notice  reached  ns  too  late  tat 
insertion  in  our  last  issue. 

Society  ot  En*;ineek5  i  Incokpobated).-  -A  paper  on 
ligno-concrete  was  read  by  ilr.  Gerald  O.  Case  on  April  1st.  Tbe 
author  referred  to  the  nse  in  America  and  Australia  of  conneU. 
in  combination  with  timber,  and  pointed  oat  that  while  the  oon- 
crete  effectually  preserves  the  timber,  for  the  same  nltimaie 
strength  of  beam,  it  is  necessary  to  use  i*  per  cent,  of  im  Ikwil 
area  of  pitch-pine  tensile  reinforcement*",  as  against  1  per  cent,  steel 
reinforcements.  A  comparison  of  the  prices  of  steel  and  pitch- 
pine  shows  a  saving  in  favour  of  liguo-concrete.  Where  more  than 
about  12  per  cent,  of  steel  reinforcement  is  rei^uired.  ligno-concrete 
cannot  compete  with  ferro-concrete,  because  the  timber  bars  would 
be  too  large  for  convenient  use. 

Copper. — During  the  past  month,  we  find  from  Messrs. 

Merton's  statistical  circolar,  the  visible  supplies  of  copper 
(European)  have  decreased  only  1.332  tons.  This  might  be  attri- 
buted to  the  low  demand,  consequent  upon  the  general  feeling  of 
instability  prevailing,  "ouL  with  deliveries  at  10.756  tons,  this  can 
hardly  have  been  so  deeply  affected  as  other  metals.  The  dimina- 
tion  generally  has  been  in  stocks  at  Liverpool  and  Swansea,  with 
450  tons  less  afloat  from  Chile  and  Australia.  Copper  has  been 
transferred  from  both  Rotterdam  and  Hambnrg,  the  former  beinir 
less  by  300  tons,  and  the  latter  by  the  same  quantity.  Detailed 
supplies  show  Xorth  American  average,  Spain  and  Portugal  very 
low,  Chile  little  more  than  half  average,  itnt  Australia  just  over 
average.  Stock  in  American  producers"  hands,  as  published  by 
their  Association,  shows  1.491  less,  bat  this  is  showing  a  decrease, 
standing  only  at  2S.09S  tons  for  the  end  of  February  (last  fguree 
published).  The  world's  supply  stands  at  79.6<1'.".  tons  for  the  same 
date.  The  restriction  of  output  in  the  States  cannot  be  otherwise 
than  beneficial  to  the  majority  of  those  engaged  in  the  industry, 
and  shows  what  can  be  effected  by  the  intelligent  administration 
of  an  energetic  industrial  class. 


OUR    PERSONAL    COLUMN. 

Th4  Editors  inrite  electrical  engineert^  whether  anmactad  wUk  tk» 
technical  or  the  commereial  tide  of  the  prefeuitn  ami  mitutry, 
alio  electric  tramway  and  railtcay  ofieudt,  t»  keep  roaiert  «f  ths 
Electbical  Review  pi»ted  as  to  their  i 


Central  Station   Officials. — Mr.  W.  L.  D.  Guxdry, 

late  mains  engineer,  has  been  presented  with  a  handsome  Gladstone 
bag  by  the  staff  of  the  Plymouth  Corporation  *»lectricity  works 
on  his  leavini  the  Corjwration,  to  join,  as  a  director,  Messrs.  Lord 
and  Shand,  Ltd..  electrical  engineers,  of  Plymouth.  Laanceston, 
Xewquay,  and  Prnzance. 

Mk  F.  B.  Siiis.  of  the  Grantham  staff  of  the  Urban  Electric 
Supply  Co.,  who  is  leaving  to  take  up  a  position  under  the  com- 
pany at  Stamford,  has  been  presented  by  lus  colleagnes  with  a 
silver-mounted  walking  stick,  fountain  pen,  and  pocket  book. 

Mb.  H.  p.  Stokes,  borough  electrical  engineer.  Ilkeston,  has 
been  requested  by  the  Coimty  Council  to  prepare  specifications  for 
the  lighting  of  the  new  secondary  schools,  about  to  be  erect^i  at 
Ilkeston,  and  also  to  superintend  the  work  on  the  usual  terms  as  to 
commission.  The  T.C  has  also  given  Mr.  Stokes  control  of  all  the 
electrical  and  mechanical  apparatus  in  use  in  the  various  depart- 
ments of  the  Corporation,  and  in  addition  to  this,  he  is  to  take 
charge  of  tlie  plant  now  being  installed  at  the  new  sewage  dispoual 
works. 

Mb.  J.  G.  Bbuce,  chief  electrical  engineer  of  the  WilleBdfln 
District  Coimcil.  who  is  leaving  shortly  for  Buenos  Ayres,  was  on 
Wednesday  last  the  recipient  of  a  recording  barometer  presented 
by  the  members  of  the  staff,  the  chairman  of  the  Electricity  Com- 
mittee. Mr.  H.  Davey  Turner,  making  the  presentation. 
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The  Nelson  T.C.,  on  April  4th,  decided  that  the  salary  of  Mb.  D 
Helme,  'lectrical  eujrineer  and  tramways  manager,  be  increased 
from  ^'irjOto  £27")  per  annum.  Small  increases  were  sanctioned  in 
the  following  cases  :  Mk.  W.  M.  Thomson,  senior  charge  engineer  : 
Mk.  a.  Colbensox,  shift  engineer :  Mn.  W.  G.  Coates,  shift 
engineer  ;  and  Mr.  W.  D.  Chalmers,  outside  assistant. 

Mr.  F.  Ffrench,  of  Kidderminster,  has  been  appointed  mains 
assistant  to  the  Bridlington  Corporation  Electricity  Department. 

On  3rd  inst.,  Mr.  F.  R.  Wilkinson,  electrical  assistant  at 
Lancaster,  was  the  recipient  of  a  silver-mounted  walking  stick  and 
tobacco  pouch  from  the  staff  and  employes  of  the  electricity  works. 
The  presentation  was  made  by  Mr.  G.  C.  Milnes,  borough  electrical 
and  tramways  engineer,  who  expressed  the  regret  which  all  felt  at 
Mr.  Wilkinson's  departure. 

Trannvay  Officials. — At  Burnley  Town  Council  meeting 

on  April  4th,  Alderman  Grey  moved  that  a  minute  recommending 
an  increase  of  from  £400  to  £450  per  year  in  the  salary  of  Mr. 
Mozley,  tramway  manager,  be  referred  back.  In  doing  so,  Alder- 
man Grey  said  when  they  advanced  wages  they  ought  to  know  the 
reason  why.  Mr.  H.  Lees  seconded,  pointing  out  that  in  some 
towns  one  person  performed  the  dual  oflBce  of  tramway  manager 
and  electrical  engineer.  In  Burnley  they  paid  a  separate  i:400  a 
year  to  an  electrical  engineer.  Mr.  Heap,  chairman  of  the  Tram- 
ways Committee,  said  the  tramways  receipts  had  increased  con- 
siderably under  Mr.  Mozley's  management.  When  Mr.  Mozley  was 
appointed  the  receipts  were  £8,300.  Last  year  they  were  i:22,4oi. 
The  amendment  was  defeated,  as  was  also  a  further  amendment  by 
Mr.  Lees,  that  the  increase  be  t;20. 

Mr.  S.  Woodfikld  has  accepted  the  position  of  chief  engrineer  to 
the  Buenos  Ayres  Lacroze  Tramways  Co.  and  the  Buenos  Ayres 
Central  Railway,  and  will  shortly  leave  for  Buenos  Ayres. 

<»eiieral.— Mr.  John  H.  Bunting,  of  Messrs.  Bruce 
Peebles  &  Co.,  Ltd.,  Edinburgh,  is  about  to  leave  this  country  for 
an  extended  tour  in  South  America,  on  behalf  of  his  firm.  He 
sails  from  Southampton  on  12th  inst..  on  the  s.s.  Arayon,  for  Rio 
de  Janeiro,  and  in  addition  will  also  visit  Buenos  Ayres,  Valparaiso, 
and  other  important  cities.  He  expects  to  be  away  for  about  four 
months,  and  his  many  friends  at  home  and  abroad,  will  wish  him 
a  safe  and  prosperous  journey. 

Messrs.  Laoey  &  Sillar,  consulting  engineers,  have  dissolved 
partnership.  Mr.  A.  M.  Sillar  will  continue  practice  at  40,  Broad- 
way, Westminster,  S.W.,  and  Mr.  E.  M.  Lacey  remains  at  Iddesleigh 
Mansions,  Caxton  Street,  Westminster,  S.W. 

Mr.  Albert  H.  Stanley,  managing  director  of  the  Underground 
Electric  Railways  Co.,  of  London,  has  been  appointed  a  director  of 
the  London  General  Omnibus  Co. 

Mr.  T.  Stevens,  is  resigning  his  position  as  engineer  to  the  London 
office  of  the  B.T.-H.  Co.  His  first  work  will  be  in  connection  with 
the  water-power  developments  and  electric  railway  now  in  progress 
under  the  consulting  engineers,  Messrs.  McCarter  and  Kerr  Bock, 
Donington  House,  W.C,  for  the  Compania  Hidro  Electrica  de 
Tucuman,  in  Argentine  Republic.  Mr.  Stevens  leaves  London 
to-day,  I2th  inst.,  for  Buenos  Ayres,  and  he  will  be  in  Argentina 
about  two  or  three  months. 

Obituary. — Me.  IIobinson  Souttar. — In  its  obituary 

of  Mr.  Robinson  Souttar,  who  died  last  week  at  the  age  of  64  years, 
the  Timex  says  that  in  his  early  years  Mr.  Souttar  came  to  London 
to  the  office  of  Mr.  George  Hopkins,  a  well-known  Parliamentary 
engineer,  under  whom  he  was  employed  in  superiatending  the 
building  of  the  North  Mptropolitan,  Dublin,  and  Liverpool  tram- 
ways. Eventually  Mr.  Souttar  took  a  contract  in  Calcutta  with 
Messrs.  G.  A.  Parrish,  and  lived  there  for  five  years,  building 
40  miles  of  tramways. 


NEW    COMPANIES    REGISTERED. 


Electric   Blasting   Apparatus    Co.,    Ltd.    c  120,963).    This 

company  was  registered  on  March 20th,  with  a  capital  of  £20,000  in  j£10  shares, 
to  carry  on  the  business  of  manufacturers  of  and  dealers  in  electric  detonator 
fuses  (with  or  without  detonators),  insulated  wires  and  cables,  batteries, 
exploders  and  other  appliances,  &c.,  and  to  carry  into  effect  a  contract  with 
F.  W.  T.  Brain.  The  subscribers  (with  one  share  each)  are  :— E.  S.  Harper, 
24,  King  Edwaid's  Terrace,  All  Soul's  Avenue,  WiUesden,  N.W.,  clerk;  J.  A. 
Fuller,  110,  Hirdar  Road,  Wood  Green,  N.,  clerk.  Private  company.  The 
management  is  vested  in  a  "committee  of  management  "  of  less  than  two  or 
more  than  seven  members.  The  subscribers  are  to  appoint  the  first. 
Bemuneration  as  fixed  by  the  company.    Registered  office,  Cinderford,  Glos. 

B.  &  S.  Massey,  Ltd.  Cl  21, 004).— This  company  was  registered 
on  March  22nd,  with  a  capital  of  £110,000  in  £\  shares,  to  take  over  the 
business  of  steam  and  power  hammer  manufacturers  and  engineers,  carried  on 
by  S.  Maspey,  L.  F.  Massey,  and  H.  F.  Massey,  at  Openshaw,  Manchester,  as 
B.  &  8.  Matsey,  and  to  carry  on  the  same  and  the  business  of  mechanical, 
electrical,  and  hydraulic  engineers,  electricians,  &c.  The  subscribers  (with 
one  share  each)  are  : — L.  P.  Massey,  Steam  Hammer  Works,  Openshaw,  Man- 
chester, engineer  ;  H.  F.  Massey,  Steam  Hammer  Works,  Openshaw,  Man- 
chester, engineer.  Private  company.  The  number  of  directors  is  not  to  be 
less  ihan  two  or  more  than  five  ;  the  first  are  L.  F.  Massey  and  H.  F.  Massey; 
qualification,  £500  ;  remuneration  (except  managing  director)  as  fixed  by  the 
company.    Regibtered  by  Waterlow  Bros.  &  Layton,  Ltd.,  Birchin  Lane,  E.C. 

Perak   Hydro-Electric  Power  Syndicate,  Ltd.  (121,146). — 

This  company  was  registered  on  March  28th,  with  a  capital  of  £10,000  in  £1 
tharep,  to  carry  on  in  the  Federated  Malay  States  and  the  Straits  Settlements 
the  business  of  an  electric  light  and  power  company  in  all  its  branches,  and  to 
adopt  an  agreement  with  F.  D.  Osborne,  The  subscribers  (with  one  share 
eaxjh)  are;— C.  A.   Peyton,  55,  Lavin^on  Road,  Ealing,  W.,  clerk;  J,  Gray, 


65,  London  Wall,  E.G.,  secretary  to  public  company  ;  E.  C.  Brown,  20,  Station 
Parade,  Knfield,  N.,  clerk;  A  Knight.  79,  Langthorne  Street,  Pulhum,  8. W., 
oleik;  E.  M.  i;oleman,  22,  Elm  Road,  Wembley,  N.W.,  typist ;  8.  W.  Tunbridge, 
33,  Moring  Road,  Tooting,  S  W.,  clerk;  A.  W.  Shearman,  61,  Canton  Street, 
Poplar,  E.,  clerk.  Minimum  cash  subscription  seven  shares.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  six;  the  first  are  P.  D. 
Osborne,  C.  V.  Thomas,  and  W.  A.  Luning  (all  permanent)  ;  qualification, 
£250  ;  remuneration  (except  managing  director),  10  per  cent,  of  the  net  profits 
in  each  year.    Reiiistered  office,  65,  London  Wall,  E.G. 

W.  B.  Beynolds,  Ltd.  (121,153).— This  company  was  registered 
on  March  28th,  with  a  capital  of  £250  in  £1  shares,  to  carry  on  the  business 
of  electrical  engineers,  manufacturers  of  electrical  engines,  machines  and 
fittings,  \c.  The  subscribprs  (with  one  share  each)  are  :~W.  R.  Reynolds, 
312,  Barking  Road,  East  Ham,  electrician  ;  R.  Levin,  C5.\,  Cranbrook  Road, 
Uford,  cabinet  maker.  Private  company.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  five  ;  the  first  are  not  named.  Registered  by 
Roberts  &  Co.,  87  and  88,  Aldgate,  E.C. 

Anglo-Argentine  General  Electric   Co.,  Ltd.    (121,204).— 

Registered  Aiiril  Ist.  by  F.  Pamuelson,  7la,  Queen  Victoria  Street,  E.G. 
Capital,  £65,000  in  63,000  preference  shares  of  £1  ench  and  40,000  r^rdinary 
shares  of  Is.  each.  Ohjrcts:  to  carry  on  in  S  nith  America  or  elsewhere  the 
business  of  electricians,  electrical  and  mechanical  engineers,  suppliers  of 
electricity,  &.O.,  and  to  adopt  an  agreempnt  with  the  General  Electric  Co.,  Ltd., 
of  67,  Queen  Victoria  Street,  E.G.,  and  Colson,  Brookhouse  &  Pyne,  of  Buenos 
Ayres  The  signatories  (with  100  preference  shares  each)  are:— H.  Hirst, 
67,  Queen  Victoria  Street,  E  C,  electrical  engineer;  T.  Colson,  Dawson  Place 
Mansions,  Bayswater,  W.,  merchant.  Private  company.  The  flist  directors 
(to  number  not  less  than  two  or  more  than  six)  are  H.  Hirst  (appointed  by  the 
General  Elec'ric  Co.,  Ltd.)  and  T.  Colson  (appointed  by  Colson,  Brookhouse 
and  Pyne);  qualification,  2.50  preference  shares  ;  remuneration  as  fixed  by  the 
company.    Registered  office,  67,  Queen  Victoria  Street,  E.C. 

Electric  Appliances  Co.,  Ltd.  (121,21.5).— This  company  was 

registered  on  April  1st,  with  a  capital  of  £8,000  in  4,000  preference  shares  of 
£1  each  and  16,000  ordinary  shares  of  5s.  each,  to  carry  on  the  business  of 
manufacturers  of,  and  dealers  in,  vacuum  cleaners,  vibrators,  electro-medical 
appliances,  dry  batteries  and  electric  supplies  and  accessories,  &c.  The  sub- 
scribers (with  one  share  each)  are:— E.  C.  Harknees,  31,  Rusthall  Avenue, 
Bedforu  Park,  W.,  merchant ;  W.  P.  Harkness,  31,  Rusthall  Avenue,  Bedford 
Park,  W.,  merchant.  Private  company.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  five;  the  first  are  E.  C.  Harkness  (managing 
director),  W.  P.  Harkness  and  J.  G.  McDougall,  Registered  ofiice,  28,  Rose- 
bery  Avenue,  E.C. 


% 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Carlsbad  Electro-Thermal  Baths,  Ltd.  (114,257).  — Par- 
ticulars of  £500  debentures,  created  by  resolutions  of  December  Ist,  1911, 
and  March  13th.  1912,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Con- 
solidation) Act,  1908,  the  whole  amount  being  now  issued.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future,  including  un- 
called capital,  appliances,  patents,  &c.  No  trustees, 
f 

South  Metroi>olitan  Electric  Light  and  Power  Co.,  Ltd. 

(47  875).— Issue  on  March  30th,  1912,  .of  £30,000  debentures,  part  of  a  series  of 
wiiich  particulars  have  already  been  filed. 

Central  Electric   Supply  Co.,  Ltd.  (.o.s.080)— Return  dated 

February  14th,  filed  February  19th,  1912.  Capital  £100,000  in  £5  shares.  All 
shares  taken  up.  £5  per  share  called  up.  £100,000  paid.  Mortgages  and 
charges  :  £450,000  4  per  cent,  guaranteed  debenture  stock. 

Bright's   Light   and   Power,    Ltd.  (58. 290\— Return   dated 

December  31st,  1911,  filed  March  7th,  1912.  Capital  £200,000  in  £1  shares 
(100,000  preference).  100.000  ordinary  shares  taken  up.  £1  per  share  called  up 
on  66,6(17  shares.  £66,489  5s.  paid,  leaving  £177  15s.  in  arrears.  £33,883  con- 
sidered as  paid  on  33,333  shares.    Mortgages  and  charges  :  £16,000. 

Aron  Electricity  Meter,  Ltd.  (58.650). — A  nipmorandum  of  satis- 
faction in  full  of  mortgages  created  by  trust  deed  dated  July  11th,  1901,  and 
supplemental  deed  dated  February  20th,  1902,  securing  £75,000,  has  been  filed. 

Chichester  Electric  Light  and  Power  Co.,  Ltd.    (86,998). 

— Mortgage  dated  March  21th,  1912,  to  secure  £10,000,  charged  on  the 
company's  undertaking  and  property,  present  and  future,  including  uncalled 
capital,  and  sinking  fund  policy  for  £10,000,  Holders:  Caledonian  Insurance 
Co.,  Edinburgh. 

Biigby  Lamp  Co.,  Ltd. — Particulars  of  £7.500  debentures, 
created  December  30th,  1911,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being  £4,700. 
Property  charged  :  The  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.    No  trustees. 

Beading  Electric  Supply  Co.,  Ltd.— Particulars  of  £50.000 
debentures,  created  February  23rd,  1912,  filed  pursuant  to  Sec.  93  (3)  of  the 
Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being 
£15,000.  Property  charged  :  The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.    No  trustees. 

Ackroyd  &  Best,  Ltd.— Issue  on  March  8th,  1912,  of  £8,200 
debentures,  part  of  a  series  of  which  particulars  have  already  been  filed. 


.Bude  Electric  Snpply  Co.,    Ltd.— The  total 

on  revenue  account  for  1911  were  £1.821  and  the  working 
£616,  leaving  a  gross  profit  of  £1,205.  After  deducting 
on  debentures  and  temporary  loans,  there  remains  a  net 
£1,065,  with  £78  brought  forward,  making  a  total  of  £1,1 
able  for  disposal.  This,  according  to  a  financial  paper,  the 
recommend  should  be  allocated  as  follows  :  To  7  per  cent, 
and  commission  to  secretary,  £6.S2  ;  £400  to  depreciation 
increasing  it  to  £860,  carrying  forward  £111. 

Carlisle  Electric  Tramways  Co.,  Ltd. — The  directors 

report  that  for  1911,  after  providing  for  debentvrp  intnrftat,  there 
is  a  surplus  of  £64  to  be  carried  forward,  1 
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CITY    NOTES. 


Xorth  Metropolitan  Electric  Power  Supply  Co. 

The  annual  meeting  was  held  at  the  offices  of  the  Electrical 
Federation,  KinfjBway,  W.C,  on  April  :{rd,  Mr.  E.  Garcke  prenidiner. 

The  Cii AIRMAN,  in  moving  the  adoption  of  the  report,  said 
that  during  the  12  months  the  revenue  had  been  £132,87.0, 
compared  with  £112,731  in  1910,  an  increase  of  £20,144,  which 
was  equivalent  to  17G  per  cent.  The  company  sold  26,4.54,492 
units  of  electricity,  being  an  increase  of  over  .'5,000,000  unite, 
and  equivalent  to  2ii'.'5  per  cent.  They  commenced  supplying 
in  Southgate  in  April,  1911,  and  a  supply  for  public  lighting  and 
private  purposes  had  also  been  commenced  in  the  distrifit  of 
Edgware.  The  supply  to  the  latter  place  was  particularly 
interesting,  because  it  was  not  under  an  electric  lighting 
order,  but  was  under  the  rather  special  powers  contained  in  the 
company's  Act  of  Parliament,  of  1907,  which  enabled  them  to 
supply  for  lighting  purposes  throughout  most  of  their  extensive 
limits,  frubj»ct  to  certain  consents.  Moreover,  this  supply  in 
Edgware  justified  in  the  public  interests  the  granting  of  such 
powers,  because  there  was  no  doubt  whatever  that  were  it  not  for 
such  a  company  as  theirs,  districts  like  Edgware  and  the  adjoining 
district  of  Kingsbury,  would  be  compelled  to  wait  many  years 
before  the  advantages  of  electricity  could  be  obtained  by  means 
of  public  supply.  Arrangements  were  now  proceeding  to 
supply  in  accordance  with  the  same  powers  in  the  district 
of  Hadley,  near  Barnet,  and  subsequently  this  supply  would  be 
extended  to  East  Barnet  Valley.  The  electricity  supply  business  of 
the  company  had  increased  very  largely  of  recent  years.  Either 
directly  or  indirectly  the  company  was  responsible  for  the  supply  of 
electricity  in  no  fewer  than  12  separate  districts  throughout 
the  North  Metropolitan  area,  viz.,  Willesden,  Hendon.  Stoke 
Newington,  Barnet,  Enfield,  Hertford,  St.  Albans,  Southgate, 
Edmonton,  Tottenham,  Kingsbury  and  Edgware.  The  supply  had, 
during  the  year,  been  maintained  without  interruption.  Happily, 
they  were  able  to  maintain  the  supply  until  such  time  as  they 
were  able  to  replenish  their  coal  stocks.  A  feature  of  serious 
moment  was  the  fact  that  not  only  the  price  of  coal  had  risen, 
but  the  prices  of  other  commodities  were  rising,  and  the  cost 
of  production  would  undoubtedly  increase  abnormally  during 
the  present  year.  It  would  be  a  matter  for  serious  considera- 
tion by  the  directors  whether  some  increase  in  the  electricity 
rates  should  not  be  made,  but  so  far  no  decision  had  been 
come  to.  The  expenditure  last  year  increased  by  £10,374, 
equivalent  to  18'(i  percent.  That  percentage  of  increase  was  just 
slightly  higher  than  the  increase  in  the  revenue  and  was  due  to  the 
operation  of  their  new  undertakings,  where,  in  the  early  days,  the 
costs  were  comparatively  heavy.  The  balance  to  revenue  account 
had  increased  from  £62,42.5  to  £72,694— an  improvement  of  £9,769, 
or  equivalent  to  15"6  per  cent.  There  was  a  net  balance  of  £66,726 
available  for  appropriation.  Included  in  the  item  of  £5.152  on  the 
credit  side  of  the  net  revenue  account  was  the  dividend  of  5  per 
cent,  which  they  had  received  in  respect  of  the  past  year  on  their 
investment  in  the  North  Metropolitan  Electrical  Power  Distri- 
bution Co.,  whose  distribution  in  Barnet,  Enfield,  Hertford  and 
St.  Albans  continued  to  extend  satisfactorily.  The  capital  expendi- 
ture last  year  amounted  to  £42,164,  of  which  £26,146  was  upon 
m?iins.  Extensions  had  become  necessary  at  three  of  their  four 
generating  stations  in  order  to  deal  with  the  load,  which  was 
always  tending  to  increase,  and  at  St.  Albans  additional  plant  had 
already  been  installed.  Two  3,000- KW.  turbines  were  now  on 
order  for  delivery,  one  to  Brimsdown,  and  one  to  Willesden.  To 
meet  this  expenditure  it  would  be  necessary  to  issue  a  further 
£100,000  6  per  cent,  cumulative  preference  stock  at  an  early  date. 
He  congratulated  the  shareholders  on  a  successful  year,  and  trusted 
that,  notwithstanding  the  serious  anxieties  to  which  he  had  referred 
in  connection  with  the  strike,  and  the  rise  in  prices,  the  current 
year  would  show  good  results. 

Sill  EuNEST  Spencer  seconded  the  motion,  and  the  report  was 
carried  unanimously. 


Official  Announcements  re  Companies.— The  follow- 
ing companies  will,  unless  cause  is  shown  to  the  contrary,  be  struck 
off  the  register  within  three  months,  and  will  accordingly,  be 
dissolved  : — 

City  and  Surrey  Electric  Railway  Co.,  Ltd. 

Cooke's  Patent  Tramway  System,  Ltd. 

Electrical   Manufacturers'   and   Wholesale   Traders'   Protection  Asso- 

elation,  Ltd, 
Electrical  Circuit  Breaker,  Ltd. 
Furnace  and  Boiler  Syndicate,  Ltd. 
Galvano  Chemical  Co.,  Ltd. 
Garrett  Automatic  Sprinkler.  Ltd. 
Gaseous  Steam  Generator,  Ltd. 
Hughes  Metallic  Packing  Co.,  Ltd, 
Lowden  Electric  Lamp  Co.,  Ltd. 
Maybaum  Adding  Machine  Co.,  Ltd. 
Mechanical  and  Electrical  Power  Co.,  Ltd. 
Munro  Fire  Detector  Co.,  Ltd. 
Phoenix  Peat  Fuel  Syndicate,  Ltd. 
Soler  Aluminium  French  Works  Syndicate,  Ltd. 
Soler  Aluminium  Parent  Syndicate,  Ltd. 
Sperling's  Look  Nut  (Foreign),  Ltd, 

Reading  Electric  Sujiply  Co.,  ltd.— The  report  states 

(says  the  Fimiiicier')  that  the  accounts  for  1911  show  an  available 
sum,  including  £524  brought  forward,  of  £5.657.  A  dividend  of 
3i  per  cent,  has  been  declared,  and  £420  is  carried  forward, 

Me.xico  Tramways  Co.— The  directors  have  declared  a 
dividend  of  U  per  cent,  /or  the  quarter  to  March  .^Ist, 


Folkestone  Electricity  Supply  Co.,  Ltd. 

At  the  annual  meeting,  the  Chaibman  (Alderman  Spurgen).  in 
moving  the  adoption  of  the  report  (Me  Electbical  Review, 
page  't\i),  said  that  at  the  previcna  meeting  he  told  them  that  the 
whole  of  the  remainder  of  the  debenture  stock  had  been  iseaed  in 
one  lot,  and  the  borrowing  powers  of  the  company  were  then 
exhausted.  The  capital  stood  at  .^:200,fX»0,  bat  they  had  spent 
£13,000  beyond  that,  taking  into  account  the  sums  placed  to  re*erve 
and  to  depreciation  account.  Last  year  their  expenditure  on 
capital  account  had  been  £6,896,  compared  with  £3,190  in  the 
previoiH  year,  as  they  had  put  in  a  new  eet  of  engines  cnpplied  by 
the  Brush  Co.  Their  total  revenue  had  been  £15,142.  against 
£23,933  in  1910,  an  increase  of  £9,208.  In  ordinary  sales  to  their 
customers  there  was  an  increase  of  £1,049,  which  showed  very 
satit-factory  progress,  considi-ring  that  there  had  been  to  little 
building  going  on.  The  expenditure  on  revenue  account  showed 
an  increase  of  £698.  Coal  had  cont  them  more,  and  they  hud  been 
obliged  to  consume  more.  The  profit  for  the  year  showed  an 
increase  of  £858.  They  had  maintained  their  plant  out  of  revenue, 
and  placed  £6,058  to  depreciation  account.  They  had  at  the  present 
time  3,077  consumers,  an  increase  of  146  during  the  year.  Thirteen 
years  ago  they  bad  only  176  cnsumers.  The  company  bad  not 
been  much  afifected  by  the  coal  strike,  and  had  enough  coal  in  band 
to  last  them  until  the  middle  of  May,  by  which  time  they  hoped 
they  would  be  able  to  get  new  stock  on  fairly  rea8onah)le  terms, 
although  he  anticipated  there  would  be  an  increa.se  in  the  price. 
People  might  sny  that  a  shilling  a  ton  at  the  pit's  mouth  would  not 
make  much  difiference  to  them,  but  everyone  had  to  get  a  profit  on 
that  shilling,  and  by  the  time  it  got  to  them  it  had  got  to  half-a- 
crown.  He  looked  forward  to  an  increased  use  of  electricity,  as 
they  were  now  competing  with  the  gas  companies  in  the  supply  of 
power  for  cooking  and  heating  purposes,  and  he  felt  there  was  a 
large  opening  for  electricity  companies  in  that  direction.  The 
directors  recominended  a  dividend  of  6  per  cent,  on  the  ordinary 
shpre  capital. 

Colonel  Penfold  seconded  the  motion,  which  was  carried. 

In  replying  to  a  vote  of  thanks,  Aldebman  Spukgen  paid  a 
tribute  to  the  memory  of  the  late  Mr  C.  .1.  Pursey,  a  director,  who 
had  been  one  of  the  foremost  advocates  of  the  introduction  of 
electrical  works  into  Folkestone,  and  had  been  associated  with  the 
company  from  its  inception  until  his  death. 


Great  Xorthern  Telejrraph  Co.,  Ltd..  of  Denmark. 

— The  traffic  receipts  for  the  year  1911  have,  as  foreseen,  decreased 
considerably  owing  to  the  loss  of  the  company's  Norwegian  con- 
cessions, the  sale  of  the  Corean  cable,  and  the  tarifif  reductions  made 
during  the  year.  The  decrease  has.  however,  been  partly  counter- 
balanced by  the  increase  of  the  Government  and  Press  correspond- 
ence caused  by  the  extraordinary  events  which  the  year  1911  has 
witnessed,  especially  the  revolution  in  China.  On  the  other  hand, 
the  increase  of  staff  required  to  cope  with  the  increased  work, 
together  with  all  the  measures  which  became  necessary  in  order  to 
secure  the  maintenance  of  the  telegraphic  communications  in  China 
and  the  safety  of  the  company's  Danish  and  native  staff,  have 
necessitated  considerable  extra  expenditure.  As  a  matter  of  fact, 
the  net  receipts  for  the  year  have  decreased  by  about  £24.000  com- 
pared with  the  year  1910,  but  as  this  amount  is  not  larger  than 
was  expected,  and  a  larger  balance  than  usual  was  carried  forward 
to  1911,  the  board  of  directors  announce  that  they  do  not  hesitate 
to  propose  the  distribution  of  a  total  dividend  and  bonus  of  18  per 
cent.,  including  the  ')  per  cent,  already  paid,  and  to  transfer  to  the 
reserve  and  pension  funds  the  usual  amounts  of  £55.556  and 
£11,111  respectively.  The  general  meeting  will  be  held  at  Copen- 
hagen on  April  29th. 

Mirrlees-Watson  Co..  Ltd. — The  annnal   meetins:    of 

this  company  was  held  in  the  company's  oflBces.  Glasgow,  on  March 
15th.  The  profit  and  loss  account  showed  that  the  profit  available 
for  distribution,  after  bringing  forward  from  the  previous  year  the 
sum  of  £1,996,  and  providing  amply  for  depreciation  and  business 
contingencies,  was  £50,135.  The  directors  recommended,  and  the 
meeting  approved  of,  a  dividend  of  10  per  cent,  and  a  bonus  of 
5  per  cent.,  both  less  income-tax.  that  £30.000  be  added  to  the 
general  reserve  account,  and  £2,479  be  carried  forward.  Last  year 
the  company  paid  similar  dividend  and  bonus. 

Indian   Electric   Supply  and  Traction  Co..  Ltd.— 

The  directors  report  that  the  surplus  on  the  year's  working  to 
December  31st  in  Cawnpore.  including  £282  for  interest  accrued,  was 
£7,907.  against  £-1,935  in  1910.  and  including  further  interest  accrued 
in  England.  £119.  and  transfer  fees.  £1  10s..  the  credit  side  of  the 
revenue  account  shows  a  total  of  £8,027  :  London  expenditure  was 
£640,  and  after  providing  for  debenture  interest,  £2,700.  there 
remains  a  net  profit  of  £4.687,  This  amount,  says  the  Financier, 
has  reduced  the  balance  at  the  debit  of  profit  and  loss  to  £11.852. 
The  first  mortgage  debentures  fall  due  for  payment  on  December 
31st  next,  and  this  will  necessitate  some  reorganisation  of  the  com- 
pany's finances.  The  directors  are  giving  the  matter  their  careful 
consideration. 

LancasLire  l*ower  Construction  Co.  —  This  com- 
pany's revenne  is  derived  entirely  from  the  Lancashire  Electric 
Power  Co.,  of  which  it  is  the  sole  owner,  and  the  trading  pre  fit  of 
that  company  for  the  year  1911  (according  to  the  Finaneiul  yews') 
amounted  to  £10,695,  The  amount  standing  to  the  debit  of  the 
revenue  account,  after  payment  of  debenture  interest,  kc,  is 
£7,737. 
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Anglo- Argentine  Tramways  Co.,  Ltd. 

The  directors  report  that  the  results  of  the  -working  for  the  year 
1911  were  as  follows:  Gross  receipts,  £2,(531,836  ;  less  working 
expenses  (which  include  various  items  amounting  in  the  aggregate 
to  £li!0,000  carried  to  depreciation  renewals  funds,  in  addition  to 
£298,012  expended  on  ordinary  maintenance),  i;  1,723,929:  leaving 
£907,907,  plus  £13,045  brought  forward,  making  £920,952,1688 
interest  and  charges  as  per  net  revenue  account.  £727,557,  leaving 
£193,395,  less  interim  dividend  of  4  per  cent,  less  income-tax,  on 
ordinary  shares  for  half-year  ending  June  30th,  1911,  £94,167  = 
£99,22S.  Out  of  this  the  directors  now  recommend  that  a  final 
dividend  of  81  per  cent,  be  paid  on  the  ordinary  shares  for  the  half- 
year  ending  December  31st,  1911,  less  income-tax,  making  7 J  per 
cent,  for  the  year,  which  will  absorb  £88,281,  leaving  £10,947  to 
be  carried  forward.  The  inauguration  of  the  excavation  work  on 
the  first  subway  took  place  on  September  14th,  1911.  The  ceremony 
of  turning  the  first  sod  was  performed  Dr.  Gomez,  Minister  of 
the  Interior,  representing  the  President  of  the  Republic.  The 
work  is  being  pushed  forward  with  all  possible  speed,  and  it  is 
expected  that  the  first  subway — Plaza  Mayo  to  Plaza  Once  will  be 
opened  by  June,  1913.  Active  operations  upon  the  second  subway 
will  be  commenced  at  an  early  date. 

In  order  to  provide  funds  towards  the  cost  of  subways  construc- 
tion and  properties  required  in  connection  therewith,  new  exten- 
sions and  additional  rolling  stock,  a  further  issue  of  £1,500.000 
5  per  cent,  debenture  stock  was  made  in  October  last  at  the  price 
of  97^  per  cent.  Mr.  T.  Frame  Thomson,  a  former  director,  has  re- 
joined the  board,  and  has  been  elected  deputy-chairman.  The 
directors  record  their  appreciation  of  the  services  rendered  by  the 
local  committee,  the  general  manager  (Mr.  Pedriali),  and  the  staff 
generally,  both  in  Buenos  Ay  res  and  at  home. 

The  directors  publish  lengthy  extracts  from  the  report  of  the 
general  manager,  in  which  he  deals  with  the  state  of  commerce 
and  with  building  trade  activity  in  Buenos  Ay  res,  and,  later,  says 
that  the  number  of  passengers  carried  shows  a  good  increase,  in 
spite  of  the  fact  that  comparisons  are  made  with  the  centenary 
year.  The  following  are  the  figures  : — Passengers  carried  : — 
1910,  276,426,524  ;  1911,  299,154,835  ;  inc.  8-22  per  cent.  Car  kilo- 
metres run:— 1910,  69,001,773;  1911,  73,550,888;  inc.,  659  per 
cent.  The  company's  rolling  stock  at  December  31st,  1910, 
amounted  to  1,459  motors  and  697  trailers,  and  at  the  end  of  year 
under  review  to  1,541  motors  and  666  trailers.  The  following  is  a 
a  summary  of  the  most  important  works  carried  out  during  the 
year  :— 

Totally  re-constructed       Motors  13  Trailers    21 

Revised  and  partially  re-constructed  . .  Motors  27  Trailers      2 

Re-painted . .         . .  Motors  186  Trailers    M 

Partially  re-painted  and  re-varnished  Motors  244  Trailers  298 

The  overhead  installation  has  worked  very  satisfactorily,  the  breakages  of 
trolley  wire  being  comparatively  few  and  unimportant  in  their  consequences. 
As  regards  the  underground  feeder  system,  a  very  serious  accident  occurred 
to  the  cables  of  the  Bustamante  sub-station,  which  were  all  completely  burnt 
out  as  a  result  of  a  short-circuit  caused  by  electro'ysis.  In  consequence  of 
this  accident  the  services  in  the  Flores  section  were  partially  interrupted 
during  three  days.  Measures  have  now  been  taken  for  minimising  the  possi- 
bilities of  an  accident  of  a  similar  nature  occurring  again.  Many  underground 
feeder  cables  of  the  incorporated  companies  have  been  replaced  in  certain 
districts  by  new  cables  of  larger  diameter,  the  old  ones  existing  not  being 
sufficient  to  carry  the  high  tensions  required  for  the  heavy  services. 

Considerable  work  has  been  done  on  the  removal  of  one  of  the  two  existing 
telephone  protection  wires  in  many  streets,  especially  at  curves,  crossings 
and  at  other  strategical  points  where  the  complicated  netting  of  overhead 
wires  puts  the  whole  overheading  installation  in  imminent  danger  of  being 
torn  down  whenever  the  trolley  pole  happened  to  derail.  This  suppression  of 
telephone  protection  wires  has  considerably  reduced  the  number  of  breakages 
of  trolley  wire.  The  standard  trolley  wire  now  used  on  the  surface  lines  has  a 
section  of  80  mm-.  Whenever  it  becomes  necessary  to  renew  old  trolley 
wire,  it  is  replaced  by  wire  of  the  standard  type. 

The  permanent  way  work  undertaken  has  continued  to  be  very  heavy,  due 
principally  to  the  reconstruction  by  the  municipality  of  pavement  on  a 
definite  level  in  an  abnormal  number  of  streets,  which  has  necessitated 
completely  reconstructing  the  tracks  in  the  streets  affer^ted  by  these  pd,ving 
works.  The  number  of  squares  where  the  company  was  obliged  to  reconstruct 
its  tracks  as  a  consequence  of  the  above-mentioned  works  amounted  at  end 
of  December  to  151  squares,  or,  say,  15  kilometres  more  or  less. 

The  new  extensions  constructed  during  the  year  amounted  at  December  31st 
to  57  squares  of  double  and  4  of  single  track,  or,  say,  roughly  7  kilometres  of 
doubl'>  track.  A  very  considerable  amount  of  works  has  also  been  done  for 
the  subway  construction  ofKce. 

The  average  current  consumption  per  car-kilometre  has  increased  slightly. 
This  increase  is  principally  due  to  tl^e  great  congestion  of  street  traffic  in  the 
city,  as  also  to  the  extraordinary  amount  of  paving  works  carried  out,  which 
adversely  affects  the  consumption. 

The  year  1911  was  one  of  exceptionally  bad  weather.  A  dry,  hot 
summer,  followed  by  severe  rain  storms  and  by  an  exceptionally 
severe  winter,  adversely  affected  the  traffic.  The  increase  in  gross 
receipts  over  1910,  however,  amounted  to  £209,492,  about  8*75 
per  cent,  more  than  was  anticipated  a  year  ago.  The  receipts 
in  1910  increased  over  1909  by  almost  14  per  cent.,  part  of  which 
increase  was  due  to  the  centenary  traffic.  The  increased  receipts 
over  1909  amounted  to  over  half  a  million  sterling,  nearly  24  per 
cent,  more  in  the  two  years.  Expenditure  in  1911,  apart  from 
normal  increases  due  to  heavier  traifc,  had  had  to  bear  some  excep- 
tionally heavy  charges  from  temporary  or  unavoidable  circum- 
stances. An  expense  which  would  not  recur  was  the  bonus  to 
guards,  motormen  and  workmen  for  the  last  quarter  of  1910  paid 
during  1911,  £12,3.'',6.  The  rise  in  the  price  of  coal  had  cost  an 
extra  .£22,563  for  energy.  An  item  of  expenditure  which  reappeared 
in  the  accounts  was  the  12  percent,  additional  municipal  tax,  in 
resppct  of  which  f  240,non  had  been  paid.  When  the  gross  receipts 
amount  to  more  than  $.i0,000  per  km.  of  line  in  service,  the  muni- 
cipal tax  of  6  per  cent  upon  the  gross  receipts  is  increased  by  12 
per  cent,  in  respect  of  the  excess  over  the  above  rate  per  kilometre. 
The  above  special  items  of  expenditure  amounted  together  to  about 
£56,001).  or  rather  over  2  per  cent,  on  the  gross  receipts.  The 
percentagre  of  expenditure  on  receipts  increased  from  59' 10  per 
cent,  to  60  41  per  cent,  owing  to  the  three  particular  causes  already 
mentioned. 


A  petition  was  presented  to  the  Mayor  for  leave  to  construct 
some  30  km.  of  new  tracks.  This  petition  has  been  favourably 
reported  upon  by  the  Departments  concerned,  and  now  awaits  the 
drawing  up  of  the  necessary  ad  referendvvi  agreement. 

1909.*  1910.1  1911.t 

Receipts £1,938,888  £2,419,180  £2,631,836 

Expenditure      ..  1,207,222  1,564,093  1.723,928 

Passengers  carried     ..     223,823,792  27li.426..524  2I)9.1.';4,835 

3.5,130.039  42.881,395  46,019.328 


Miles  run                      ..  3.5.130.039 

Receiptsper  mile  run. .  13  25d. 

Expenses  per  mile  run  7"90d.; 

Cars  in  stock      . .         . .  2.030 


1354d. 
8-14d.; 
•2,156 


13-73d. 
8-36d. 
2,207 


*  Includes  La  Capital,  Buenos  Ayres  Grand  National,  La  Nueva  and  Metro- 
politano  systems  for  the  last  nine  months  of  the  year.  1  Pull  year's  working  of 
iacorporated  companies.  :  Does  not  include  credits  or  debits  to  depreciation 
renewal  funds. 


Alderley  and  Wilmslow  Electric  Supply,  Ltd. 

The  directors'  report  for  the  year  ended  December  31st,  1911,  says 
that  the  total  lamp  connections  have  increased  from  an  equivalent 
of  21,377  to  22,866  8-C.P.  lamps.  The  result  of  the  year's 
working  shows  a  profit  of  £2,252,  which,  with  £129  brought 
forward,  gives  a  total  of  £2,381,  and  after  paying  £1,547,  interest 
on  debentures  and  loans,  there  remains  a  balance  of  £834,  of  which 
the  directors  recommend  that  £650  should  be  put  to  reserve  fund, 
and  the  balance,  £184,  carried  forward. 

Units  generated           234,708 

Units  sold— Public  lamps 31.U07 

Private  consumers  by  meter 146,464 

Total  sold 177,471 

Used  on  works 50,289 

Total  quantity  accounted  for         227,760 

Quantity  not  accounted  for 6,948 

Number  of  public  lamps       257 

Total  maximum  supply  demanded,  KW 149 

Lamps  connected  January  Ist        21,377 

Lamps  connected  December  31st 22,866 


Babeock  &  Wilcox,  Ltd. — The  board  have  declared  a 
final  dividend  for  1911  of  8  per  cent.,  together  with  a  bonus  of 
8  per  cent.,  making  a  total  distribution  for  the  year  of  28  per 
cent.,  as  compared  with  26  per  cent,  for  1910.  In  the  preceding  12 
months  the  distribution  amouated  to  26  per  cent.  According  to  a 
financial  paper,  the  directors  state  that,  having  regard  to  the  fact 
that  the  extension  of  the  business  has  required  the  reserve  fund  to 
be  employed  as  working  capital,  they  have  under  consideration  a 
proposal  that  an  amount  equal  to  the  existing  ordinary  capital  of 
the  company  be  taken  from  the  reserve  fund,  and  added  to  the 
capital  account. 

Guildford   Electric   Supply   Co..  Ltd. — The  annual 

meeting  was  held  on  March  27th.  Mr.  H.  P.  Smallpiece,  in  moving 
the  adoption  of  the  report,  said  that  the  gross  receipts  for  1911 
were  £8,679,  or  £794  better  than  in  1910,  the  largest  increase  for 
eight  years,  but  the  total  expenses  were,  unfortunately,  £935  more 
than  in  1910,  thus  more  than  wiping  out  the  increase.  The  chief 
item  of  increase  was  £358  in  respect  of  coal  and  other  fuel,  due  to 
the  installation  of  a  new  large  oil  engine.  On  account  of  com- 
plaints made  by  neighbours  as  to  the  vibration  caused  by  the 
working  of  the  engine,  it  had,  consequently,  practically  been  in  use 
hardly  at  all  during  the  past  year,  and  the  company  had  had  to 
generate  by  steam  plant  instead,  which  had  necessitated  an  in- 
creased outlay  on  coal  and  fuel.  The  difficulty  had  been  overcome, 
and  the  oil  engine  had  for  some  weeks  past  been  in  constant  use.  The 
capital  expenditure  had  been  £2,616,  as  against  £4.593  in  the  pre- 
vious year.  The  prospects  for  the  current  year  were  very  promising, 
and  he  had  good  grounds  for  hoping  that  in  a  year's  time  he  would 
be  able  to  congratulate  them  on  a  record  year's  business.  The 
report  was  adopted,  and  the  dividend  resolution  (5  per  cent,  on  the 
ordinary  and  6  per  cent,  on  the  preference)  was  carried. 

Hart  Accumulator  Co..  Ltd. — The  directors'  report 
to  December  31st,  1911,  states  that  the  profit  for  the  year  was 
£16,089,  plus  the  balance  brought  forward  £7,162,  making  a  total 
of  £23,250  to  be  dealt  with.  After  deducting  the  dividend  on 
preference  shares,  £423,  and  transferring  £7.500  to  reserve  account, 
the  balance  standing  to  the  credit  of  profit  and  loss  account  was 
£15,327.  The  directors  recommended  that  a  dividend  of  10  per 
cent,  per  annum,  and  a  bonus  of  2'.  per  cent,  per  annum,  both  free 
of  income-tax.  be  paid  on  the  ordinary  share  capital,  absorbing 
£8,297,  leaving  £7,030  to  be  carried  forward.  During  the  past 
year  the  directors  paid  off  the  remaining  £4,000  of  the  mortgage 
to  complete  the  purchase  of  freeholds.  The  buildings,  plant,  tools, 
&c.,  had  been  augmented  by  £972,  which  had  been  charged  to 
capital,  and  due  depreciation  on  same  had  been  made.  The  main- 
tenance of  the  works,  plant,  &c.,  had  been  well  kept  up  at  a  cost  of 
£1,620,  paid  for  out  of  revenue.  The  annual  meeting  was  held  on 
March  i:tth,  at  Stratford,  E. 

An^lo-.inierican  Tele«Tapli  Co..  Ltd. — The  directors 

have  resolved  to  declare  an  interim  dividend  for  the  (]uarter  ending 
March  31st.  1912,  of  158.  per  cent,  on  the  ordinary  stock,  and  £1  10s. 
per  cent,  on  the  preferred  stock  less  income-tax  payable  May  Ist. 
The  dividend  of  li  per  cent,  to  the  "A  shareholders  is  not  pay- 
able before  the  end  of  the  year. 

Kalsroorlie  Electric  Power  and  Lighting  (orpora- 

tion,  Ltd.— The  directors  have  declared  a  dividend  on  the 
preference  shares  at  the  rate  of  G  per  cent,  per  annum  for  the  six 
months  to  March  31st. 
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Cork  Electric  Tramway.s  and  Lighting  Co.,  Ltd. 

TiiK  directors' report  for  the  year  1011  states  that  the  result  of 
working  is  &»  follows  :— Receipts  £57,180,  expenses  £3.3,327  = 
.t23,H,53  :  plus  £1,319  brought  forward,  making  £25,172  ;  less  interest 
on  debentures  £4,r,00,  leavinp  a  balance  of  £20,572.  Of  this  amount, 
£6,ir.3  was  paid  on  July  Ist  and  January  Ist  for  the  half-yearly 
dividends  on  the  5  per  cent,  cumulative  preference  shares.  £<v"00  was 
added  to  reserve  for  depreciation,  .£1,7.'>3  written'off,  as  per  revenue 
account,  and  the  directors  recommend  that  the  balance  be  dispoted 
of  as  follows  :— 4  per  cent,  dividend  on  the  ordinary  shares  £4,r,00, 
carrying  to  revenue  new  account  £1,555.  The  lighting  and  power 
business  again  shows  satisfactory  progress.  Agreements  for  208 
connections  were  concluded  during  the  past  year  for  an  equivalent 
of  20,246  8-C.P.  lamps  :  this  compares  with  168  connections  and 
11,786  8-C.P.  lamps  for  1910.  The  additional  lighting  and  power 
connections  represent  a  total  gain  of  462  kvv.,  as  against  300  KW. 
in  1910.  The  total  lighting  and  power  receipts  are  £1,086  in 
excess  of  the  previous  year  »nd  the  traflBc  receipts  also  show  an 
increase  of  £594.  The  gross  profit  for  the  year  is  £913  in  excess 
of  the  previous  year.  £1,753  has  been  written  off  as  per  revenue 
account,  and  £6,500  transferred  to  reserve  for  depreciation,  as 
compared  with  £1,771  and  £5,000  respectively  for  the  previous 
year.  The  capital  expenditure  during  the  year  has  been  mainly 
expended  on  additional  plant  in  the  power  station,  houFe  services, 
and  cables.  About  £9,000  have  been  invested  in  first-class 
securities.  No  shares  or  debentures  have  been  issued  during  the 
year.    The  meeting  is  called  for  April  25th. 

Tbaction—  1909.  1910.  1911. 

Miles  open 9-89  9-89  9  89 

PaBseDger.s  carrieQ           . .         . .  5,340,041  5,704,071  5,866,523 

Average  fare          1-0.5(1.  l-i7d.  l-07cl. 

Car  mileage 864,228  899,173  891,417 

Number  of  cars 35  35  85 

Lighting  and  Power— 

Number  of  customers    .'.        ..  2,013  2,181  2,389 

8-C.P.  lamps  (equiv.)  applied  for  184,946  146.732  166,978 

8-C.P.  lamps  (equiv.)  connected  129,186  139,403  155,533 


Metropolitan  Electric  Tramways,  Ltd. 

Mb.  Emile  Gaecke  (chairman)  presided  over  the  annual  general 
meeting  of  the  above  company  held  on  April  3rd  at  the  Electrical 
Federation  Offices,  Kingsway. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  514),  the  Chairman  said  that   the   year  had  been  marked 
by  expansion   in  both  branches   of  their  business.      With  regard 
to  the  tramways   and   light   railways,    in   February    they   opened 
for   traflBc   the  remaining  piece  of   tramway  authorised  by  their 
Middlesex  Light  Railway  Order,  which  would  join  up  Enfield  with 
Render's  End  ;  and  this  completed  the  system  of  56|  miles.     Apart 
from  this  the  route- mileage  was  the  same  as  in  1910,  but  their 
traflBc  receipts  showed  an  increase  of  £66,674,  while  the  number  of 
passengers   carried   was,  in    round  figures,  90,000,000,  as  compared 
with  76,500,000  for  1910.     Their  working  expenditure  was  large 
and  showed  an  increase  of  £42,746,  but  their  receipts  had  expanded 
at    a    greater    rate.       The    average    profit    per    route-mile    was 
£2,700,  compared  with  £2,400  in  the  preceding  year.     This  increase 
indicated  the  development  of  traflBc  in  the  outlying  districts  on  the 
more  recently  opened  lines  ;  the  £2,700  per  route-mile  was  arrived 
at  after  including  in  the  working  charges  the  amount  set  aside 
as      a-     reserve      for      future      reconstruction      and      renewals. 
They  were   setting   aside   £27,170,  against   £21,900  for  the  pre- 
ceding   year.       This    reserve    fund     was    in     addition    to     the 
£47,700    which    they   actually    expended    during    the    year    on 
repairs     and     maintenance     of      their     tramways     and      light 
railways.    The   electric  supply  business  carried  on  by  a  separate 
company,  in  which  they  held  practically  all  the  issued  ordinary 
share    capital    had     given     them    a    better     return.      For    1911 
they  received  a  6  per  cent,  dividend,  besides  a  considerable  bonus. 
The    total     received    was     £31,500,    against    £26,250    for     1910. 
In    view     of     the    impending    purchase    by    the    L.C.C.    of    the 
company's    tramway    between    Finsbury    Park    and    the    Manor 
Houee— a  short,  but  very  important  section — they  promoted  a  Bill 
last  Autumn,  asking  Parliament  to  sanction  a  new  tramway  between 
these  points  running  parallel  with  the  existing  tramway  and  situated 
within  a  portion  of  Finsbury  Park.     I'rior  to  second  reading,  they 
were  able  to  come  to  an  understanding  with  the  London  County 
Council,  by  which  they  agreed  to  negotiate  with  the  company  for 
through  running   powers  to  the  London  termini,   and,  therefore, 
they  had  been  able  to  withdraw  their  Bill.     At  the  sitting  of  the 
Council  on  the  previous  day  they  had  agreed  to  the  running  of  a 
through   service    from    the    Tottenham   Court   Road    to    Enfield. 
The  successful   results  lately   obtained   by   the   London    General 
Oiimibus  Co.   led   that  company  to   enlarge  the   sphere   of  their 
operations,  and  the  number  of    "buses  running  within  the  area  of 
the  company  had   considerably   increased   during   the  past  year. 
With  a  view  to  opening  up  districts  in  their  area  not  yet  served  by' 
tramways,  and  with  the  object  also  of  preserving  the  undertaking 
from  an  increase  of  motor-lius  competition,  the  directors  had  since 
the  commencement  of  the  year  joined  with  the  Britis-h  Electric 
Traction  Co.  in  the  formation  of  a  new  omnibus  company  under 
the  title  of  the  Tramways  Metropolitnn  Omnibus  Co.,  Ltd.     The 
object  primarily  was  to  protect  the  terminal  points  of  their  tram- 
ways.    The  new  company  had  been  incorporated  with  a  capital  of 
£200.000  divided  into  200,000  shares  of   £1  each,  all  of  which  had 
been  subscribed  for  as  to  hall   by   their   company  and    as  to  the 
other  half  by  the  British  Electric  Traction  Co.     They  thus  held 
100,000  shares  in  the  new  company,  on  which  Is.  a  share  had  been 
paid.    The  new  company  had  created  and  issued  £100,000  ii  per 


cent,  debenture  stock,  which  had  been  gnarantecd  both  as  to  prin- 
cipal and  interest  by  their  company.     Therefore  they  bad  a  strontr 
financial    interest    in    the   new    venture.      Sir.    Devonshire,    their 
managing  director,  wa«  chairman  of  the  new  omnibus  company.  The 
directors  of  the  omnibus  company  anticipated  that  they  would  in 
the  course  of  the  present  year  put  into  operation   100  up-to-dat* 
omnibuses,  which  were  to  be  worked  in  connec-tion  with  their  tram- 
way system  as  feeders.     It  was  also  proposed  to  have  a  system  of 
through  bookings  between  their  omnibuses  and  the  tramways.     It 
might"  be  a  little  difficult  for  them   to  understand  all  the  reaaons 
which  had  actuated  the  directors  in  adopting  this  policy,  but  it 
was  the  subject  of  most  earnest  consideration,  and  they  did  not 
decide  on  the  policy  until  after  they  had  exhausted  all  efforts  to 
come  to  an  understanding  with   the  London  General  Omnibus  Co. 
The  chairman  then  referred,  at  some  length,  to  the  test  case  fought 
by  the  company  in  regard  to  the  assessment  of  their  tramways  in 
the  Tottenham  district,  the  decif-ion  of  the  Court  of  Appeal  being 
that  tramways  were  rateable  on  the   same  basis  as  railways  and 
tramroads.     He  pointed  out  that  the  decision  was  not  nece.«sarily 
a   final   one,  as  the  local  authority  might  appeal   to  the  House  of 
Lords,  but  the  three  judges  were   unanimous  in  holding  that  the 
tramways  were  entitled  to  the  exemption.     The  point  was  of  great 
interest  to  the  whole  of  the  tramway  industry,  and  in  their   own 
case   it   meant   a  saving  of  approximately  £1,100  a  year.      With 
regard  to  the  coal  strike,  they  decided,  after  consultation,  to  reduce 
the  service  to  the  extent  of  about  20  p^-r  cent,  of  the  car-mileage, 
and  thatjhad  been  in  operation  since  March  18th.      So  far  as  they 
could  see,  it  would  not   be  necessary  for  them  to  shut  down  any 
of  their  lines  altogether.      Nevertheless,  the   strike  caused  them 
very  considerable  anxiety,  for  not  only  had  the   cost   of  coal  gone 
up,    but  the   price  of  all  other  materials  was  tending  to  rise,  and 
their  working  expenses  during  the  current  year  were  almost  cer- 
tain to  show  a  large   increase.      The  matter  was  under  the  very 
careful  consideration  of  the  directors,  as  it  might  unavoidably  in- 
volve the  necessity  of  raising  fares.       They  could   not  come  to  a 
decision  in  the  matter   without   conference    with   the    Middlesex 
County  Council,  but   he   felt  bound  to   mention   it,  as  it  might 
have  a  far-reaching   effect   on   the   company  during  the   current 
year.     After  briefly  referring  to  the  fig'ires  in  the  balance-sheet, 
the    chairman    referred   to    a    letter   received    from    a    deferred 
shareholder,  asking  why  they  did  not  put  less  to  reserve  and  pay 
something  to  the  deferred  shareholders.     He  explained  the  circum- 
stances under  which  these  shares  were  created.     When  the  company 
took  over  the  remaining  property  of  the  North  Metropolitan  Tram- 
ways Co.,  they  issued  preference  shares  up  to  the  real  value  of  the 
property  taken  over,  and  then,  to  facilitate  the  arrangement,  they 
gave  deferred  shares,  which  would  be  entitled  to  a  dividend  when 
the  company  had  paid  8  per  cent.     Those  deferred  shares  really 
represented  no  assets.     There  was  no  doubt  that  with  the  increased 
dividend   being  paid   on  the  ordinary  shares,  an  agitation  would 
be  commenced  by  the  deferred  shareholders,  which  would  not  be  a 
good  thing  for  the  company.     With  the  difficulties  they  had  to  face, 
and   with  the  necessity   of   maintaining   the   permanent   way.  he 
would  be  very   sorry   if  shareholders  were  led  to   expect  a  lai^e 
and    rapid     increase     in    dividends.      They     were    now    paying 
6     per     cent,    dividend,     and     it     would     be     the     policy     of 
the     board     to    maintain     it     before    they     made     any     great 
efforts     to     increase    it.      At    the    same    time,    to    prevent    dis- 
appointment   to   the    deferred  shareholders,  the   directors    would 
seriously  consider  whether   it  was  practicable  to  formulate  some 
scheme  by  which  they  might  adjust  the  conflicting  interests  of  the 
two   classes   of  shareholders.     In   conclusion,   the   chairman  paid 
a  high  tribute  to   the  hard  work  and  loyalty  of  the  officers  and 
staff. 

Sir  E.  Spencer  seconded  the  motion, 

Mr.  Ennis  supported  the  chairman's  statement  as  to  the 
desirability  of  doing  everything  possible  to  maintain  a  steady 
dividend,  and  expressed  the  hope  that  no  higher  dividend  would  be 
paid  until  the  item  of  preliminary  expenses  was  dealt  with. 

The  Chairman  said  he  quite  sympathised  with  Mr.  Ennis's 
view,  and  they  would  see  what  could  be  done. 

The  report  was  adopted,  and  the  retiring  directors  and  auditors 
re-elected. 


Stock      Exchanjfe    Notices. — The    Committee    have 

ordered  the  undermentioned  securities  to  be  quoted  in  the  Official 

List : — 

Monterey  Railway,  Light,  and  Power  Co.— Further  issue  of  f  200,000  5  per 
cent,  first  mortgage  debenture  stock. 

Pennsylvania  Water  and  Power  Co.— Further  Issue  of  $100,000  first  mortgage 
sinking  fuud  5  per  csnt.  gold  bonds  of  SI, 000  each  (Nos.  7,581  to  7,680>. 

Applications  have  been  made  to  the  Committee  to  allow  the 
following  securities  to  be  quoted  in  the  Official  List : — 

Puebla  TrBmway,  Light,  and  Power  Co.— S3,C00,00O  prior  lien  5  per  cent. 
EO-ycar  gold  bonds. 

Kio  de  Janeiro  Tramway,  Light,  and  Power  Co.,  Ltd. — Further  issue  of 
;eai3,C0O  6  per  cent.  50-year  mortgage  bonds. 

Direct    Inited    States    Cable   (o.,  Ltd.— The  beard 

announces  a  final  dividend  of  2s.  |er  share,  together  with  a  bonus 
of  Is.  per  share  (less  income-tax),  payable  30th  inst.,  nibkirg  with 
the  two  interim  dividends  already  j  aid  a  ti  tal  distribution  ol  5  ]  er 
cent,  for  the  nine  months  endiigMaich  S't^t.  The  nccourits  will 
in  future  be  made  up  to  SlHrth  31ft  in  eaih  year.  The  transfer 
books  will  be  closed  from  April  loth  to  29th. 

Eil^ar  Alleu  &  Co.,  Ltd. — The  directors  have  declared 
a  fin.J  dividend  on  the  5  per  cent,  cumulative  preference  shares  for 
Uie  year  ended  March  Slst. 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makingr  use  of  the  figures  appearing: 
in  the  following:  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  April  10th. 


CHEMICALS.  &c. 


a  Acid,  Hydrochloric  . .        . .  per  cwt, 

«     „     Nitric „ 

a     .,     Oxalic  per  lb. 

a     .,      Sulphuric     . .        . .        . .  per  cwt. 

a  Ammoniac  Pal        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder „ 

a  Bisulphide  of  Carbon      . .        . .         „ 

a  Borax  . .         ,, 

a  Copper  Sulphate „ 

a  Lead,  Nitrate  „ 

a      „      White  Sugar  . .         . .  „ 

n      „      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        „       Chlorate per  lb. 

a        ,.       Perchlorate         , 

a  Potassium.  Cyanide  (98/100  %)  . .         „ 
(for  mining  purposes  only) 

a  Shellac  per  cwt, 

a  Sulphate  of  Magnesia     . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .  „ 

a        „         Recovered         . .         . .  „ 

a        „        Lump 

«  Soda,  Caustic  (white  70y72%)   ..         „ 

a      „     Chlorate        , per  lb. 

a      „     Crystals         per  ton 

a  Sodium  Bichromate,  casks        . .  per  lb. 


METALS,  &c, 

ft  Aluminium  Ingots,  in  ton  lots  . . 

ft  „  Wire,  in  ton  lots    . . 

ft  ,,  Sheet,  in  ton  lots    . . 

p  Babbitt's  metal  ingots     . . 

c  Brass  (rolled  metal  2"  to  12"  basis) 

c      „     Tube  (brazed) 

c      „         ,,     (solid  drawn) 

c      ,.     Wire,  basis 

c  Copper  Tubes  (brazed) 

c 

g 

g 

g 

d 

d 

't 

d 


(solid  drawn) 
Bars  (best  selected) 
Sheet 

Rod 

(Electrolytic)  Bars 

„  Sheets 


Rods 
H.C.   Wire 


/  Ebonite  Rod 

/       „        Sheet         

a  German  Silver  Wire 

A  Gutta-percha,  fine 

ft  India-rubber,  Para  fine  . . 

/  Iron  Pig  (Cleveland  warrants)  . . 

/     „    Wire,  galv.  No.  8,  P.O.  qual, 

g  Lead,  English  Pig 

m  Manganin  Wire  No.  28   . . 

g  Mercury         

e  Mica  (in  original  cases)  small  . . 

e      I,  „  ,,      medium 

e     „  „  „      large    .. 

p  Phosphor  Bronze,  plain  castings 

p         „  „    rolled  bars  &  rods 

p         ,,  „  rolled  strip  &  sheet 

o  Platinum 

d  Silicium  Bronze  Wire 

r  Steel  Magnet,  in  bars 

g  Tin,  Block  (English) 

n    „     Wire,  Nos.  1  to  16 

p  White  Anti-friction  Metals 

k  Zinc,  Sh't  (Vieille  Montagne  bnd.) 


per  ton 


per  lb. 


per  ton 


per  lb. 


par  ton 


per  lb. 
per  hot. 
per  lb. 


per  oz, 
per  lb. 
per  ton 

I, 
per  lb. 
per  ton 


Latest 

Fortnight's 

Price. 

Inc.  or  Dec. 

6/- 

.. 

22/- 

23a. 

5/6 

42/- 

£29  10 

£5  10 

£1% 

£16  10 

£24  10 

£1  l.*^  inc. 

£26  10 

£1  10  inc. 

£25  10 

10/-  inc. 

£.32 

2/6 

3p. 

£22  10 

3^. 

4P. 

7Jd. 

68/- 

£4  10 

£6  10 

£5  10 

£5  5 

£105 

3id. 

£3  5 

3d. 

£67 

£102 

£120 
£38  to  £145 

8jd. 

lOJd. 

9d. 

8id. 
llgd. 
ICId. 

£f6 

£86 

£86 

£74  5 

£915 

£79  5 

m- 

613 
4/9 
1/11 

5/- 

52/lJ 

£14 

£16  10 

6/6 

£8  12  6 

6d.  to  2s. 

2/6  to  4/- 

4/6  to  8/6 

lid. 

1/Oi 

1/1 

185/- 

lOd. 

£55 

£20C  to  £202 

2/4 

£45  to  £150 

£29  5 


}d.  inc. 

Jd.  inc. 

|d.  inc. 

Jd.  inc. 

^d.  inc. 

£2  inc. 

£2  inc. 

£2  inc. 
£8  5  inc. 
£3  5  inc. 
£3  5  inc. 

id.  inc. 


id.  dec. 
6id.  inc. 


£1  inc. 
£1  inc. 


Quotations  supplied  by— 


a  Q.  Boor  &  Co. 

ft  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

«  F.  Wiggins  &  Sons. 

/India-Rubber,  Gutta-Peroha   and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare, 
ft  Edward  Till  &  Co. 


i  Boiling  &  Lowe, 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd. 

n  P.  Ormiston  &  Sons 

o  Johnson,  Matthey  &  Co.,  Ltd. 

P 

r  W.  F.  Dennis  &  Co, 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

The  Stock  Exchange  on  returning  from  its  Easter  Holidays,  found 
the  usual  accumulation  of  orders,  which  resulted  in  the  mWkets 
wearing  an  appearance  of  decided  animation  for  an  hour  or  two 
during  the  morning,  after  which  there  was  a  slackening  tendency, 
both  as  regards  trade  and,  in  some  directions,  as  regards  prices  also. 
However,  there  is  a  general  cheerfulness  in  the  financial  world 
which  finds  expression  in  the  greater  willingness  on  the  part  of  the 
public  to  embark  upon  speculative  investment.  In  one  section  and 
another  there  is  a  good  deal  of  business  about,  and  the  conclusion 
of  the  coal  strike  gives  an  added  fillip  to  the  appetite  for  public 
purchasts  of  stocks  and  shares  Mr.  Lloyd  George's  Budget, 
humdrum  in  most  of  its  character^atics,  and  of  questionable  sound- 
uess  in  the  rest,  had  the  effect  of  depressing  the  price  of  Consols  : 
though  here  a^ ain  there  was  a  recovery  after  the  fall. 


In  the  Home  Railway  market,  the  activity  continues  to  be 
marked  in  all  of  the  Underground  Railway  descriptions.  A  good 
deal  of  interest  is  absorbed  by  conflicting  rumours,  reports, 
and  statements  respecting  the  Central  London  Railway ;  and, 
reading  between  the  various  lines,  it  would  appear  as  though 
the  company  were  holding  out  its  hands  to  one  of  its  bigger 
neighbours  with  a  view  to  seeing  which  one  would  like  to  take  it 
under  its  own  control.  The  Preferred  stock  rose  1,  but  the  Ordinary 
and  Deferred  have  both  given  way  on  sales  made  before  the  settle- 
ment by  those  who  had  good  profits  available,  and  by  reason  of  the 
threatened  trouble  amongst  the  company's  men.  City  and  South 
London  put  on  a  point.  Great  Northern  and  City  Preferred  are  5s. 
to  the  good,  having  risen  £1  in  a  fortnight.  Districts,  after  being 
47i,  fell  back  to  ioi,  from  which  there  has  again  been  a  sharp 
recovery  ;  leaving  an  advance  of  4?  on  the  week  ;  while  Metro- 
politans went  ahead  in  good  style.  The  market  argument  that  both 
Metropolitans  and  Districts  are  over- valued  at  their  present  quota- 
tions does  not  imply  that  there  is  no  room  for  further  appreciation, 
and  it  is  recognised  that  to  be  a  "bear"  of  either  stock  is  a 
dangerous  proceeding.  Underground  Electric  shares  touched  4t'g, 
reverting  to  Sj,  and  at  3f  are  J  down  on  balance,  the  Income  bonds 
keeping  very  firm  at  89.  Metropolitan  Electric  Preference  are  a 
shade  harder,  and  the  Deferred  shares  at  3s.  '.»d.  middle  have  put 
on  yV  iu  consequence  of  the  attention  drawn  to  them  by  reason  of 
the  good  report  out  recently.  British  Electric  Traction  continue  a 
very  dull  market,  and  London  United  Trams  show  no  change. 

In  the  foreign  tramway  group,  the  Canadian-Latin  issues  are 
mostly  in  strong  demand.  One  or  two  of  the  Mexican  bonds  are 
still  rather  under  a  cloud  in  consequence  of  the  revolution,  but 
otherwise  speculation  is  rife  in  many  of  the  lesser-known  things, 
as  well  as  investment  in  the  better-class  bonds.  Rio  Trams  have 
risen  2i.  British  Columbia  Electric  Railway  stocks  are  strong, 
especially  the  Preferred  Ordinary,  which  gained  2g.  Sao  Paulos  at 
202  are  3^  higher.  Montreal  Common  shares  spurted  lOi  points. 
Such  shares  as  Alabama  Light  and  Power,  which  are  comparatively 
little  known,  shot  into  prominence,  and  were  brought  up  to  43^ — a 
jump  of  about  $8  on  the  week.  Georgia  Light  Railway  shares, 
another  comparatively  unknown  share  on  this  side,  are  being  sought 
after  on  the  basis  of  38 — 3!).  Speculation  will,  no  doubt,  put  all 
these  things  too  high,  and  there  is  far  too  much  of  buying  on  mere 
tips.  However,  if  the  public  are  keen  on  having  such  things,  the 
critic  can  only  utter  warnings  which  he  knows  pretty  well  will  be 
flung  to  the  winds  ;  and,  moreover,  if  he  happens  to  have  a  sneaking 
conviction  that  such  shares  are  likely  to  go  considerably  better,  the 
warning  will  be  tinged  with  a  reservation  of  half-reluctance. 

The  telegraph  market  continues  to  be  absorbed  by  the  magnitude 
of  the  dealings  in  Marconi  shares.  The  world  seems  to  have  gone 
mad  after  these,  and  buying  goes  on  from  all  quarters.  It  is 
contended  that  the  company  is  now  in  a  position  far  superior  to 
anything  that  it  has  ever  occupied  before,  and  that  on  this  ground 
the  current  quotation  is  justified.  We  are  not  going  to  attempt  to 
say  whether  this  is  the  case  or  not ;  it  is  suflBcient  to  note  that 
much  of  the  buying  has  been  of  good  class,  and  that  the  prospects 
favour  the  idea  of  a  further  advance.  On  the  week  there  is  a 
substantial  improvement  again  exhibited,  although  at  one  time 
last  Thursday  the  market  was  seized  with  a  fit  of  flatness.  Spanish 
hold  their  price  with  remarkable  tenacity,  but  there  has  been 
selling  in  Canadians  which  caused  the  price  to  give  way  smartly 
to  34s. 

Eastern  Telegraph  stock  and  Eastern  Extension  shares  have 
commenced  to  recover  from  the  depression  which  put  them  down 
two  or  three  weeks  ago,  when  Maarconis  were  rising  hand  over  fist. 
Both  show  an  improvement,  and  the  recent  selling  has  ceased. 
Anglo-American  Telegraphs  are  unchanged  upon  the  declaration 
of  the  usual  quarterly  dividends,  and  Great  Northern  at  32J 
have  not  moved  upon  the  announcement  of  the  final  dividend 
of  13  per  cent.,  making  the  regular  18  per  cent,  for  the  year. 
West  India  and  Panama  gave  way  again,  the  Ordinary  shares 
falling  to  48.  Reuters  eased  off  5s.  in  connection  with  the  new 
issue.  National  Telephones  have  been  going  ahead  again,  and  the 
Deferred  stock  is  talked  many  points  higher  yet.  The  gamble  was 
aptly  described  as  a  giddy  one,  for  nobody  can  tell  what  is  going  to 
happen. 

Underwriters  in  the  Consolidated  Diesel  'Engine  Company  were 
left  with  a  small  amount  of  their  application,  and  the  price  eased 
off  to  1^  discount  for  special  settlement.  The  fact  of  two  com- 
panies making  somewhat  similar  engines  coming  out  on  the  same 
day,  no  doubt,  had  its  effect  in  contributing  to  this  ;  while  the 
rumour  runs  that  some  of  the  underwriters  took  advantage  of  the 
pre-allotment  premium,  in  order  to  make  certain  of  a  good  profit. 
Still,  it  must  be  remembered  that  the  issue  was  a  comparatively  big 
one,  and  it  is  not  altogether  surprising  that  the  results  should  have 
turned  out  in  this  way. 

The  raising  of  the  dividend  on  Babcox  &  Wilcox  from  26  to  28 
per  cent,  was  in  accordance  with  general  expectations,  and  the  price 
of  the  shares  remained  unchanged  at  6J.  The  company's  statement 
has  been  received  withagreatdealof  satisfaction,  andwhen  theshares 
are  quoted  ex  dividend,  it  seems  likely  enough  that  they  will  re- 
cover at  least  part  of  the  deduction.  Callenders  have  had  a  big 
rise,  and  Westinghouse  4  per  cent.  Debenture  is  IJ  higher.  The 
Manufacturing  market,  as  a  whole,  is  steady,  without  showing  any 
special  changes,  apart  from  those  just  mentioned. 

The  London  lighting  group  is  marking  time.  City  Lights  lost 
lOs.  of  their  recent  big  improvement,  and  County  Ordinary  went 
back  OS.  The  County  Company's  new  issue  was  a  decided  success. 
For  Special  Settlement  the  price  of  the  new  shares  is  i  premium. 
Kensingtons  come  out  best  this  week,  with  a  jump  of  128.  6d. 
Somewhat  overlooked  up  to  the  present,  a  very  little  demand  served 
to  put  up  the  price  sharply,  the  market  being  none  too  well  supplied 
with  shares. 


.'.'' 
J 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITT   SUPPLY   AND   POWER   COMPANIES. 


NAME. 


Bonmemouth  &  Poole,  Ord.     . . 

Do.    4J%Pref 

Do.    Second  6  %  Pref. 

Do.    4i  %  Deb.  Stock  . . 
Brompton  &  KenRJngton,  Ord.. . 

Do.    7%  Cum.  Pref 

Central  Electric  Supply,  4  %) 

Guar.  Deb. ) 

Charing  CroBS,  West  End  &  City 

Do.    -ii^  Cum.  Pref 

Do.     "  City     Undertaking "  | 
ii  %  Cum.  Pref.  j 

Do.         Do.  4%  Deb 

Chelsea,  Ord.         

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6  %  Deb 

Do.    ii  %  Second  Deb. 
County  of  Durham,  5  %  First ) 
Mort.  Deb.  / 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Do.    4j  %  Second  Deb. 
Bdmundson'B,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4J  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    4i%  First  Deb 

Hove 


Closing 
Quotations 
April  «th. 


100 
6 

Stock 
10 
10 

Stock 
100 

Stock 

10 

10 
Stock 
Stock 

6 

6 
100 

5 

6 
100 

e 


6 

4i 

4 

6 

4i 

7 

6 

5 

44 

6 

6 
6 


Ni 
Nil 

6 

44 
9 


6 
44 

44 

4 

6 

44 

8 

6 

6 

44 

6 

6 
6 


Nil 
Nil 

44 
6i 
6 

44 
9 


85-    4i 

95  —  98 

4i—    6 

9H  —101 

18  —  19J 

13i-  15i 

117  —121 

101  —104 

87  —  89 

10  -  lOJ 

114-  "8 
107  —109 
101  —104 
8-     fi 
2i-    31 
86  —  89 
ih—    5 
4i-    6i 
93  —  96 
6i-    7J 


Rise 
+  or 
Fall 


1 

-'4 


Present 

Yield 

P.O. 


*  B.  d. 

5  19  0 
4  14  9 

6  9  1 
4  8  8 
6  14  8 

4  6  2 

8  19    8 

5  2  7 
5    0    0 

5  2  10 

4  18' 

6  U  U 
4  9  1 
4  2 

3  17 

4  2 
4    6 


1 
5 
8 
7 

6  12    4 


5  11 

6  3 
4  2 
4    6 

Nil 
Nil 
6  1 
6  0 
4  17 
4  13 
6    4 


NAME. 


Kensington  A  Enlghtsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4)  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%  Pre' 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan         

Do.    4^  %  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.  . . 

Do.    Bj  %  Mort.  Deb 

Midland   Electric  Corporation 

44  %  First  Mort.  Deb.  / 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.    . 
North  Metropolitan  Power  Sup-  | 

ply,  5  %  Mortgages  (Red.)  J  ; 
Notting    Hill,   6  %  Non-Cum.  | 
Pref./ 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

Smithfield  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44  %  Cum.  Pref 


Stock 

i 
Dlridendol 

or 
Bbmre. 

tor 

* 

1910. 

1911. 

fi 

9 

9 

Stock 

4 

4 

Stock 
8 

? 

3 

6 

6 

e 

.  Stock 

4 

4 

6 

6 

4f 

6 

Stock 

^ 

g 

Stock 

sj 

84 

100 

44 

44 

6 

4 

4+ 

6 

6 

6 

100 

6 

6 

!      10 

,  , 

,  , 

6 

•n 

7} 

5 

10 

10 

5 

7 

7 

100 

84 

84 

6 

Nil 

2 

4 

6 

5- 

100 

S 

6 

1 

7 

7 

100 

44 

44 

5 

6 

6 

6 

,  ,    - 

100 

44 

44 

6 

10 

10 

6 

44 

44 

Closing 
Quotationa 
April  »th. 


Riae    PreMnt 
+  or     Yield 


92  —  96 

80  —  64 

4i-    6t 
91—94 


n 


99  —104 

84  —  87 

96  —  98 

81-    Sjxd 
3|-    4izd 

99  -102 

10  —  11 

64-    6i 
8*—    9 
^    7i 

85  —  87 

la-  u 

28-    34  xd 
99  —10-2 

95  —  98  xd 

.1=   . 

85  —  87  xd 
84 —    9J 
5  —    6J 


+  I 


+  I 


+A 


t  «.  d. 

5  11  3 

4    4  8 

6  7  2 

3  11  9 
6  14  8 

4  5  1 
«  1  3 
4  17  4 
4  6  7 
4    0  6 


4  11  10 


5    3 
5  14 


4  13    0 
6    9    1 


4  11  10 


6  3  6 
5  8  1 
4    5    9 


COLONIAL   AND    FOREIGN   ELECTRICITT    SUPPLY    AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Eds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Cocbabamba, ) 

6  %  Bonds  J 

Bleo.  Supply  Victoria,  5  %  Ist ) 

Mort.  Deb.  j 

Elec.  Dev.  Ontario,  5   %    Ist ) 

Mort.  Bonds ) 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

KaministiquiaPower,6%  O.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

.Do.    7  %  Cum.  Pref 

'     Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

7+ 

6 

6 

6 

100 

6 

6 

$100 

7 

7+ 

$100 

7 

7 

1 

8 

3+ 

100 

6 

100 

6 

6 

100 

6 

5 

$500 

6 

6 

10/. 

Nil 

1 

6 

6 

$500 

6 

5 

6 

,  , 

,  , 

100 

6 

5 

,  , 

6 

6 

$100 

4 

4+ 

$100 

7 

7 

6 

6 

5|-    5i 
61-    7i 

5     gi 

924-  944 
116  —120 
116  —120 

93  —  98  xd 

93  —  95 

83  —  86 
91  -  93 

t      t 
110  —112 

24-    3 
102  -105 

84  —  S6 
84-86 

105  —107 

94  —  96 


6    2    2 

5  17    3 

4  15    3 

5    5    8 

+  3 

5  16    8 

+  2 

5  16    8 

, , 

2  18    3 

5    2    0 

+  1 

6    6    4 

.. 

6  16    3 

-1* 

5    7    6 

Nil 

8    0    0 

4    9    3 

4  is    3 

-  * 

6  16    3 

—1 

4  13    0 

. 

6  ID  10 

-4 

6    4    2 

Monterey  Rly.  Light  4  Power, ) 
5  %  1st  Mort.  Deb. ) 
Montreal,  Lt.,  H.  and  Power   . 
Northern,  Lt.,  Power  and  Coal, )  ' 
6  %  Ist  Mort.  Bonds  J  ; 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 
Do.    5  %  Deb.  Stock    . . 
Roy.  Elec.  Co.,  Montreal,  44  %  ) 

1st  Mort.  Deb.  J  1 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ) 
1st  Mort.  Deb.  I 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ) 
iBt  Mort.  6  %  Gold  / 


1 

100 

6 

6 

$100 

7 

8 

$500 

6 

•  • 

I  Stock 

10 

Do. 

6 

6 

1    Do. 

6 

6 

100 

44 

44 

$100 

4 

6+ 

$500 

6 

6 

Stock 
Do. 

§ 

r 

100 

6 

6 

1 

Nil 

UJd. 

,    100 

6 

6 

874—  834 

i 
-4 

208  —213 

-HCJ 

39  —  41 

252  -262 

+i 

110  —115 

,  , 

1024—1044 

•• 

99  —101  xd 

•  ■ 

141  —145 

+44 

108  —110 

10)4-1054 

.. 

994—1014 

•  • 

924—  944 

.. 

fi-       5? 

-A 

1014 -1064 

6  11    9 

3  15    2 

12    8  10 


3  16 

4 

6    4 

4 

4  15 

8 

4    9 

1 

8    9 

0 

4  11 

0 

4    5 

4 

4    8 

8 

6    5 

IC 

6  12    8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5  %  ) 
Mort.  Deb.  | 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Do.    44%  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Fref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4  %Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

4t 

stock 

5 

5 

$100 

8 

8+ 

$1000 

4 

4 

Stock 

8} 

3 

Do. 

6 

6 

Do. 

80/- 

80/. 

100 

6 

5 

6 

7 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

5 

4 

4t 

6 

10 

10 

60 
10 

n 

44 

100 

44 

44 

Stock 

7 

5+ 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

5t 

Stock 

4 

4 

36 

4 

4 

10 

6i 

6t 

10 

6 

6 

10 

18 

m 

25 

13 

5t 

$100 

6 

5+ 

$100 

4 

4 

1 

6 

,  , 

1 

16 

, , 

■ 

7J-    71 

97*-  995 
148  —150  xd 

94  —  96 

66  -  68 
1094—1104 

2-)4—  251 

100  —102 

7i-    7i 
854-  874  xcl 

<l|—  lOJ 
17  -  18 

8i—    3!xd 

7|—    8Jxd 
99  —101 

78-    H 
99  —101 

131  —135 
81  —  83 

101  —103 
124-  13 

9y4— 1014 

99  —101 

104—  11  xd 
12?—  18g  xd 
8.'i—  83J 
564—  684 
81  —  84 
70  —  73 


6il-    4 


i 


-i 


+  4 


-1-2 
+  1 


tr 


0    6 

6    8 


5  18 


4  18  0 

4  15  0 

4  11  5 

5  11  7 

6  11  1 
6  6  6 
6  18 
4  9  1 
6    9  0 

4  9  1 

5  3  8 
4  4  4 
8  17  8 

6  7  8 
8  18  10 

a  19  3 


6    9 

4  9 

5  8 

6  10 

5  19 

6  9 


Monte  Video  Telephone,  Ord. . . 

Do.    5  %  Pref 

National  Telephone,  Pref, 

Do.    Def 

Do.    5  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  44% Gen.  Ends. 
Oriental  Telep.  and  Eleo. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Guar.  Debs,  j 

Renter's . . 

Submarine  Cobles  Trust  : 

Telephone  Co.  of  Egypt,  44  %  )  I 
Deb.  Red.  j  1 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . .        . .  ' 

Do.     4   %   Debs.,  1   to  1,6001 
guar,  by  Braz.  Sub.  "Tel.  j 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6  %  Debs 

Western  'Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do,    44  %Fdg.  Bonds.. 


1 
1 

Stock 

Do. 

5 

100 

1 

1 

Stock 

Do. 

8 
Cert. 

Stock 

6 
6 
34 
100 

10 

10 

10 
100 

10 
stock 
$1000 
$1000 


6 

6 

6 

6 

6 

6t 

6 

6t 

6 

6 

44 

44 

8 

6 

6 

4 

4 

4 

4 

6 

6t 

6 

6 

44 

44 

8 

8 

6 

6 

Si 

34 

4 

4 

I' 

I'' 

8    i 

6  I 

7  I 
4 

4    I 
44 


6 

6 

6+ 

4 

4 

44 


994—1014 

115-  12 
130  —133 

99  —101 

74—  7| 
68-  6| 
14-  H 
974—  994 
4i-    44 

io|-  114 
H—  loj 

1024-10)^ 
13  —  ISj  xd 
99  —101 

106  —109 

103  —106 


+  1 
+  1 

+  i 


+  4 
-4 


6    6  3 

6  10  6 

6  17  1 

4    6  4 

4    9  0 

4    7  0 

4  11  5 

4  16  10 

4    9  6 

8  18  10 


-i 

+  '4 


3  6 

4  10 


9    I 


6    8    3 
4    8  11 

3  11    5 

4  0    5 


6    8  0 

6  17  1 

4  15  8 

5  8  8 
S  19  3 
8  13  6 
4    5  9 


*  Unless  otherwise  stated,  all  shares  are  folly  paid. 


t  Interim  dividend. 


Coz&tlxa.mx«»dl    ozm    neacti    pa^e. 
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SHARE    LIST    OP    ELECTRICAL    COmTANUHa.-iOmtinysd,) 

ELECTBIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams.  Pret.  Ord 

Do.    6  %  Pref 

Do.     4i  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

Do.  7%Non.Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  2nd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6%  Pref.,  1891    .. 

Do.         Do.         1896    .. 

Do.         Do.         1901    .. 

Do.         Do.         1908    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

sle  of  Thanet  Trams,  5  %  Pref . 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6  %  Pref. 

Do.    4%  Deb 


Stock 

or 
Share. 


1 

1 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 

6 
100 

5 
100 
100 
100 
10 
100 


Dividends 
for 


1910. 

Nil 

5 

4i 


6 

44 

8 

4 

a 

4 

ij 

5 

t 

5 

5 

4 

6 

Nil 
Nil 


3. 
4 
5 
4 

Nil 
4 


1911 

Nil 
6 

4J 


6 

4 
2 
4 

n 

6 
6 
6 
5 
4 
6 

3> 

*i 

4 
6 
4 


Closing 
Quotations 
April  9th. 


t  t 

7^  -  R3  xd 
114-  13i 
8—10 
90^—  92J 
3H  —  89 
i)3i-  96J 
fO"—  84 
&S  —  85 
87  —  89 
83  —  85 

101  —103 

1(8  — im 

103  —105 

102  -101 

102  — i.i4 
101  — 1(W 

101-  in 
n-  -a 

71  —  76''xd 

n-  n 

75  —  80 
82  -  84 
97  -  99 
3i-  4 
75  —  78 


Rise 
+  or 
Fall 


-3 
41 
-3 

+  i 
+  1 
1 1 
J 1 
+  1 


+  i 


Present 

Yield 

P.O. 

£  8.  d. 

Nil 

6  13  4 

5  8  5 

5  's  8 

5  7  2 

3  10  7 

4  10  0 

2  7  1 

3  17  8 

8  13  0 

4  U  0 

4  15  3 

4  16  2 

4  16  2 

3  17  8 

5  2  2 

Nil 

5  is  5 

4  6  11 

5  0  0 

5  19  1 

4  0  10 

5  2  7 

NAME. 


Metropolitan  Railway  Oonsol. . . 

Do.    Surplus  Lands    .. 

Do,    8A%Deb 

Do.    8i  %  Pref 

Do.    8i  %Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref 

Do.    34  %  Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44  %  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Elec.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


Dividends 
for 


44 

14+ 


4i 


Closing 
Quotations 
April  9th. 


Rise 
+  or 
Fall 


651-  ''6J 
68  —  70 
8t  —  91 
85  —  87 
84  —  86 
47  -  47§ 
144  —146 

96  —  98 
100  —102 

89  —  91 
76  -  78 
?S-    lA 

5    T 

^13 —       ^^ 

Jg 23 

99  —101 

97  —  99  xd 

35  .^ 

89  —  92 

I-      5 
72  —  77 

3g-     3g 
99  —101 

88  —  90 


2; 
80 


t-' 


3i 

84 


+  24 
+  1 


+  41 


Present 

Yield 

p.c. 


e  8.  d. 

2  16  a 

4  8  4 
8  16  11 

4    0  6 

4    1  5 

Nil 

4    2  2 

4    1  8 

8  18  5 
4  18  11 

4    9  9 

6    6  8 

Nil 

6  10  6 

4    9  1 

6    0  0 

6  ig   8 

4  17  10 
6  17  2 
6    4    0 

4  '9    1 

Nil 
Nil 

5  7    3 


ELECTRICAL   RAILWAYS   AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

Do,    and  Pref 

00.    4  %  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord.      . . 

Do.    6%  Pref 

Do.    44  %  Deb 

B.  Columl  la  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4i  %  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6%  Deh. 
Havana  Elec.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  . . 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 

6 

54 

6 

6 

54 

100 

4 

4 

100 

4* 

44 

100 

5 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

5 

8 

8+ 

6 

6 

6 

100 

44 

a 

100 

8 

8f 

100 

6 

6 

100 

6 

6 

40 

4f 

4 

100 
100 

s 

44 
44 

6 

6 

6 

5 

6 

100 

44 

44 

1 

Nil 

'■i¥ 

6 

6 

5 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

,  , 

100 

6 

5 

100 

5 

6t 

£4- 

n- 

102  - 

103  - 

104  - 
lOf- 
98  - 
98  - 

Si- 

4i- 

100  - 

139  - 

125  - 

nii- 

100"- 

103  - 

102  - 

6  - 

m- 
99  - 

i- 

101- 

93  - 

100  - 

.A- 
91  - 
£6  - 


-  6g 

-  51 

■  95 
-104 
■105 
-106 

■  nj 

100 
-100 

•  9i 

■  5J 
-103 
■144 

130 
1144 
-103 
-105 
■104 

•  H 

■  5,% 
-102 

3 

■  103 

-  98 
■103 

•  ^ 

■  94 

•  60 


5  2  4 

+  tV 

5  7  4 

4  4  8 

,  , 

4  6  7 

4  15  3 

41 

4  14  4 

6  6  8 

,  , 

4  10  0 

5  0  0 

4  6  6 

,  ^ 

4  15  3 

4  7  5 

41 

5  11  1 

+  24 

4  12  4 

4  7  4 

4  7  5 

4  5  9 
4  6  7 
4  16  0 
4  16  5 
4  8  3 

4  6  0 
4  17  3 

5  2  0 

4  17  1 

Nil 

5  6  6 
10  0  0 

La  Plata  Eleo.  Trms,  Ord . 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref.    .. 

Do.    6  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.j  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

6 

6 

1 

5* 

6+ 

1 

6 

6 

100 

6 

5 

100 

6 

5 

100 

5 

6 

SIOOO 

5 

6 

$100 

7 

7 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

1 

24 

,  , 

100 

6 

6 

6 

6 

6 

100 

4A 

4* 

$100 

44 

5+ 

6 

6 

100 

5 

6 

$100 

10 

10+ 

$500 

5 

5 

100 

5 

5 

100 

5 

6 

6 

6 

7 

6 

6 

6 

100 

6 

5 

100 

44 

44 

f: 
1  - 

95  - 

964- 

93  - 

994- 

118  - 

96  - 

lOOi- 

6|- 

5  - 

98  - 

liV 
101  - 

6i- 

98  - 
12IJ- 
103J- 

96a- 
201  - 
in4  - 

79  - 

93  - 

54- 

5J- 

101  - 

103  J- 


■    1 

-  1 

-  11 

■  1* 

■  99 

■  984 

-  96 

•lOlJ 

-120 

—1 

98 

-  § 

■102* 

•  U 

,  , 

54 

100 

+  h 

1^ 

-104 

Si 

,  , 

101 

,  , 

122i 

42 

1044 

+  4 

97a  xd 

203 

+k 

106 

82  xd 

9-5 

,  , 

6 

+  1 

5i 

104 

1054 

+  i 

0 
e 

16 

-1- 
1 
4 

18 
16 

2 
17 

0 

0 

0 
18 
16 

6 

9 

1 
15 

2 
18 
14 
19 

5 

1 

11 
16 

5 


0 
0 
0 
0 
6 
2 
6 
8 
0 
1 
4 
4 
0 
1 
2 
8 
1 

10 
8 
4 
6 
4 
1 
3 

11 
7 
2 
4 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  &  Wilcox 

Do.    Pref 

B.I.  &  Helsby  Cables      . . 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  Ord 

Do.    7  %  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.     Deh  ..         .... 

Castner-Eellner 

Do.    Deb 

Crompton  &  Co 

Do.    Deb 


1 

NU 

6 

1 

9 

6 

1 

26 

28 

1 

6 

6 

5 

10 

10 

6 

6 

6 

100 

100 

3 

1 

8 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

2 

Nil 

a 

Nil 

100 
100 

2 

4 

6 

16 

10 

5 

6 

6 

100 

4 

44 

1 

17 

20 

100 

i 

4^ 

8 

Nil 

Ni 

100 

6 

6« 

I- 


1*—   Ig 

6|-    7J 

51-    6i 
101  —103 
92  —  95 
I-    1 
62  —  65 
99  —102  xd 
1/6-2/. 
6/-  -6/. 

0  — 

0  — 
54  —  59 
87  —  42 
104-  llj 

6  —    5j 
98  —100 

34-    3| 
105  —109 
4-      i 
58  —  68 


■• 

7  2  2 

4  1  5 

8  13  10 

+  i 

6  18  0 

4  16  0 

,  , 

4  7  5 

,  , 

4  13  9 

Nil 

4 14 

6  3  1 

6  17  8 

.. 

Nil 

NU 

, , 

Nil 

Nil 

, , 

7  10  6 

10  14  4 

41 

6  H  6 

4  15  3 

4  10  0 

+  1^ 

5  6  8 

4  10  7 

.. 

Nil 

7  7  1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  .£8  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref 

Telegraph  Construction.. 

Do.     Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

1 

5 

1 

6 

6 

100 
5 

nH 

44 

b 

Nil 

100 

4 

4 

100 

6 

6 

2 

Nil 

24+ 

3 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

10+ 

5 

*i 

S! 

100 

44 

10 

10 

10 

6 

6 

13 

20 

10+ 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

is-  i^xd 

97  — lOU 


15-    2 

71  —  75 
75  —  78  .\d 

l|-    IS 

7i-    8J 

94  —  96 

9—94 

85  —  90 

114-  12J 

104  —106 
9J-  lOJ 
9i-  lOi 

aa  —  SR 
994—1014 

A-    ^ 
J-   11 

.19  —  61 


6    8    1 
6  12  11 

4  10    0 
NU 
Nil 

5  6    8 

6  8    3 


7 

e 

!  5 
6 
4 
6 
4 
4 


9    4 
6    8 

4  9 

5  3 
8  11 

a  0 

6  9 
4  11 


4  17  7 
6  IS  9 
4    9    0 

Nil 

Nil 
6  11    3 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividend. 

■  I  I  ,■     1  1     "111   ,  ir  Ml 


Bank  rate  of  Discount  34  per  cent.,  February  8th,  1912. 
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REVIEWS. 


Electric  Mains  and  Distrihufinq  Systems.  By  J.  R.  Dick, 
B.Sc,  M.I.E.E.,  and  F.  Fernie,  A.M.Inst.C.E., 
A.M.I.E.E.  Ijondon  :  The  Elertririnn  Printing  and 
Publishing  Co.,  Ltd.     I'ricc  lOs.  Od.  net. 

Not  many  years  ago  it  could  be  truthfully  said  that  there 
were  few,  if  any,  books  of  practical  and  theoretical  value  to 
the  mains  engineer.  His  library  has  grown  of  late  years,  and 
is  still  growing.  The  long-heralded  "  Dick  and  Fernie  "  ia 
now  added  to  it. 

Authors  of  books  on  mains  work  are  curiously  at  one  in 
admitting  that  it  is  scarcely  possible  to  theorise  beforehand 
on  questions  of  distribution.  The  authors  of  the  work  now 
under  review  are  no  exception,  for  they  admit,  in  the  first 
chapter,  that  synthesis  is  impossible,  and  that  "  the 
designing  of  a  network  is  possibly  as  much  an  art  as  a 
science." 

True  as  this  view  is,  it  is  no  less  true  that  a  really  scientific 
engineer  would  much  prefer  to  build  up  his  mains  system  as 
he  builds  up  his  station  and  his  boiler  house,  laying  down  in 
every  part  of  his  undertaking  as  nearly  as  possible  what  is 
required,  neither  under-estimating  his  demand,  and  so  causing 
dissatisfaction,  nor  over-estimating  it  and  so  spending  capital 
unprofitably.  Experience  is  in  all  things  the  best  teacher, 
and  no  matter  what  a  man's  training  may  be,  he  always  has 
to  go  to  the  school  of  experience  to  finish  that  training — so 
far  as  a  scientist  can  be  said  ever  to  have  finished  it. 

To  the  mains  engineer  whose  heart  is  in  his  work,  such  a 
book  as  that  which  we  are  now  considering  ought  to  be  of 
considerable  assistance.  We  say  "  ought  to  be  "  advisedly, 
for  it  is  our  painful  duty  to  point  out  many  instances  where 
the  industry  of  the  authors  in  writing  has  been  nullified  by 
inaccuracy  in  printing  and«by  careless  revision.  We  do  not 
intend  to  give  a'  list'of  ordinary  misprints,  or  places  where 
the  type  is  out  of  line,  or  pages  are  set  askew,  for  if  we  did 
so  the  space  available  for  an  ordinary  review  would  be 
entirely  occupied  with  the  catalogue.  Tc  has  been  necessary, 
in  rsviewing  the  book,  to  check  every  calculation  and  every 
formula  used,  and  this,  we  are  glad  to  say,  is  not  generally 
the  case,  or  the  lot  of  the  reviewer  would  be  worse  than  it  is 
already. 

On  page  10,  in  three  places,  formuUe  are  rendered  utterly 
meaningless  and  inaccurate  by  the  careless  use  of  the  sign 
of  addition  (  +  )  instead  of  the  sign  of  division  (-^)  ;  and 
on  page  14,  in  the  first  formula  on  the  page,  we  sce  clearly 
that  a  sign  of  division  has  been  roughly  constructed  by 
picking  bits  out  of  a  "  plus." 

There  is  no  list  of  errata  (a  true  one  would  certainly  have 
been  terrifying  to  the  possible  buyer),  and  fo  one  has  to 
detect  errors  of  this  kind,  which  are  as  unexpected  as  they 
are  annoying,  without  aid. 

On     page    12,    after     differentiating,    we     are    given 

~  ^  -' 2~^— ^    SIS  part  of  the  expression   which   is    put 

equal  to  zero.     Z,  should  be  l^. 

Again,  on  page  114,  the  squared  index  of  the  expression  for 
the  apparent  resistance  of  a  conductor,  where  the  circuit 
contains  capacity,  is  omitted  in  the  second  term. 

There  are  some  authors  who  start  their  work  by  making 
a  list  of  the  symbols  which  they  will  use  throughout  for 
various  quantities  or  conceptions.  This  has  not  been  done 
in  the  present  case,  for  we  have  sometimes  s  for  cross-sectioJi 
and  sometimes  «],  a^,  and  so  on.  k  means  capacity  in 
farads  in  one  line  (page  114),  and  capacity  in  microfarads  in 
the  next  line  but  one.  On  page  33  a  distributor  is  variously 
described  as  a  b  and  f,  and  later  we  are  given  Fj  and  Fj 
for  distributors,  while  Dj  and  d,  are  the  feeders. 

On  page  26,  recourse  is  had  to  a  footnote  to  explain 
symbols,  and  we  commend  to  the  notice  of  the  authors — 
and  of  all  who  intend  to  write  books  in  which  mathematical 
formulae  will  be  used — the  practice  before  mentioned,  of 
providing  a  glossary  at  the  beginning. 

On  page  51,  line  21,  the  word  "joints"  should  be 
"points."  There  are  instances  of  omitted  words  on 
pages  67,  207,  and  221,  while  a  redundant  word  is  found  on 


On  page  12.0  a  three-phase  delta-connected  system,  shown 
as  part  of  fig.  .03,  is  describerl  as  "  Two-phase  four  wires," 
while  a  star-connected  three-phase  four-wire  syBtem  ifi  called 
"Two-phase  three  wiies" — descriptions  which  clearly 
belong  to,  and  are  ajrrectly  repeated  under,  fig.  '^  ''•n 
[)age  \t{'i. 

Then  we  meet  some  curious  chemical  notions.  On 
page  201  we  are  introduced  t<^>  "  phenol  phalein,"  which  is 
known  in  the  laboratory  as  '*  phenol  -  phthalein."  On 
page  207  we  are  greeted  by  the  news  that  "  lead  oxides  . 
will  slowly  turn  to  carlxjnates  bj  absorption  of  Co,,"  that  is  to 
say,  by  the  absorption  of  two  atoms  of  metallic  colmlt  ! 
Carbon  dioxide,  as  everyone  knows,  is  COj. 

So  we  could  go  on  pointing  out  instance  after  instance  in 
which  serious  carelessnef-s  in  revision  has  occurred.  We  do 
not,  in  fact,  at  all  like  the  way  in  which  the  lx)ok  is  printed. 
The  advertisements  among  the  contents  list,  and  the  method 
adopted  of  Ijeginning  a  chapter  on  a  right-hand  jage,  which 
leaves  12  completely  blank  pages  and  many  partially  unoc- 
cupied, might  very  well  be  dealt  with  differently  in  a  new 
edition.  We  are  really  very  sorry  and  disaj  pointed  that  a 
book  which  we  have  anticipated  wiih  some  pleasure  should 
have  been  published  in  such  a  grievous  state.  It  would  not 
be  too  much  to  say  that  the  present  issue  should  be  called  in 
and  revised,  for  as  it  stands  now  the  book  is  practically 
useless  except  to  the  mains  engineer  who  is  already 
sufficiently  expert  to  be  able  to  do  without  it. 

When  we  reach  the  descriptive  and  practical  parts  of  the 
book,  however,  we  are  glad  to  find  a  different  state  of 
things.  There  is  a  complete  absence  of  all  that  would  tend 
to  make  it  into  a  kind  of  catalogue  of  different  appliances, 
and  the  extensive  experience  of  both  of  the  authors  in  the 
work  of  which  they  are  treating,  provides  us  with  useful, 
instructive,  and  highly  interesting  reading. 

The  shrewd  remarks  about  workmen  which  we  encounter 
in  various  places  ;  the  fearless  and  straightforward  way  in 
which  results  of  experience  are  given  ;  the  careful  diagrams 
of  appliances  for  use  with  mains  systems  :  all  these  are 
deserving  of  high  praise  and  of  the  most  careful  attention. 

So  also  are  the  care  and  attention  bestowed  upon  points 
which  are  apparently  small  and  likely  to  be  overlooked,  such 
as — to  take  one  out  of  many  instances — the  necessity  of  using 
gun-metal  nuts  on  iron  screws  in  buried  fittings,  so  as  to  do 
away  with  the  trouble  frequently  experienced  through 
rusting. 

There  are  useful  tables  at  the  end  of  the  book,  and  so  far 
as  they  can  be  tested,  they  are  correct.  The  index  is  com- 
plete, and  we  like  the  method  of  selecting  the  more  important 
entries  by  means  of  heavy  type,  whereby  much  time  is 
saved. 

We  think  a  lighter  paper  might  with  advantage  have  been 
used,  and  space  should  be  economised  as  far  as  possible. 
However  great  the  utility  uf  a  book  may  be  in  itself — and 
(properly  printed)  the  utility  of  this  book  could  sui'])ass 
that  of  any  other  on  the  mains  engineer's  bookshelves — that 
utility  is  always  considerably  enhanced  by  portability  and 
convenience. 

We  trust  that  we  shall  soon  see  a  second  edition,  carefully 
revised,  and  embodying  the  suggestions  we  have  offered  in 
the  endeavour  to  render  the  book  more  uf^eful  to  those  whom 
it  is  intended  to  benefit.  When  this  consummation  has 
occurred,  "  Dick  and  Fernie "  is  likely  to  become  the 
standard  English  work  on  the  subject  ^vith  which  it  deals. 


page  116.     Fraction  lines  are  omitted  on  pages  101  and  1; 
and  there  is  no  number  under  f?g.  ?8,  cm  p&gfe  242. 
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Revolving  Vectors  :  irith  Special  Application  to  Alternating 
Current  Phenomena.  By  G.  W.  Pattebsox.  London  : 
Macmillan  *S:  Co.     Price  4s.  fid.  net. 

In  his  prefatory  note  the  author  refers  to  the  great 
advance  in  the  use  of  vector  methods  of  treating  alternating 
current  problems  due  to  the  work  of  Dr.  C.  P.  Steinmetz. 
It  is  in  consequence  of  this  advance  that  more  than  one 
book  has  appeared  within  the  last  year  or  two  dealing  with 
the  subject  of  vector  analysis  applied  to  alternating-current 
phenomena.  For  many  students,  the  introductory  treatment 
to  be  found  in  Steinmetz's  own  books  is  too  brief,  leaves  too 
many  questions,  unanswered,  and  appears  at  first  to  be  too 
arbitrary  for  a  clear  perception  of  the  subject  to  be  gained 
on  a  first  reading.  A  need  is  consequently  felt  for  a  more 
detailed  explanation  of  vector  methods  and  for  a   more 
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systematic  examination  of  the  symbols  and  expressions 
which  arise.  We  believe  that  it  has  been  with  the  intention 
of  fulfilling  some  such  function  as  this  need  suggests  that 
the  author  of  the  present  work  has  undeitaken  his  task. 

By  the  study  of  some  book  like  the  one  now  before  us, 
which  is  kept  on  strictly  theoretical  lines,  a  student  will 
realise  something  of  the  methods  and  scope  of  vector  analysis, 
as  employed  by  such  writers  as  Steinmetz  in  the  solution  of 
the  practical  problems  which  arise  in  connection  with 
electrical  engineering. 

Dr.  Patterson  assumes  his  readers  to  be  possessed  of  a  fair 
knowledge  of  mathematics,  such  as  should  be  expected  of  a 
third-year  student  in  one  of  our  day  technical  colleges.  He 
begins  with  a  chapter  dealing  with  the  effects  of  the  roots  of 
(—1),  when  regarded  as  operators  producing  rotation  of 
direction.  If  the  critical  reader  takes  exception  to  the 
expression  just  used,  "  rotation  of  direction,"  we  can  only 
say  that  it  is  difficult  to  describe  more  clearly  the  function 
of  the  operators  dealt  with  in  the  first  three  chapters  of  the 
book.  The  author  draws  no  clear  distinction  between  a 
direction,  a  straight  line,  the  position  of  a  point  (as 
expressed  by  the  sum  of  its  rectangular  co-ordinates)  and 
a  vector.  An  operator  is  made  to  act  indiscriminately  on 
any  of  these,  and  to  produce  what  we  have  called  a 
"  rotation  of  direction." 

Chapter  4  deals  with  simple  harmonic  quantities,  and 
introduces  the  reader  to  the  relations  between  current  and 
electromotive  force  in  a  simple  alternating  circuit  and  in 
circuits  connected  in  series  or  in  parallel.  Although  the 
problems  here  are  more  concrete,  and  such  as  will  be 
readily  followed  by  the  student,  we  feel  moved  to  make  the 
same  kind  of  criticism  of  the  author's  treatment  which 
we  have  already  hinted  at  in  connection  with  the  first 
chapters.  We  can  imagine  the  student  contiuually  asking 
the  question,  "  What  is  a  revolving  vector  ? "  and  hunt- 
ing through  this  chapter,  where  he  might  reasonably 
expect  to  find  the  answer  to  his  question,  but  hunting 
without  success. 

The  nature  and  meaning  of  the  symbols  employed  are  not 
so  clearly  stated  that  the  student  can  always  realise  what  is 
being  done  when  a  mathematical  operation  is  introduced. 
In  fact,  it  would  almost  seem  as  if  the  author  did  not  desire 
that  the  reader  should  obtain  too  near  a  view  of  the  pitfalls 
which  beset  the  inquiring  mind.  Thus,  he  occasionally 
seeks  to  prevent  his  shying  at  possible  dangers  by  intro- 
ducing such  passages  as  "  We  may,  therefore,  fearlessly  deal 
with  impedances  just  as  though  resistances  and  reactances 
had,  in  fact,  perpendicular  (or  quarter-period  difference) 
relations." 

In  Chapter  V,  which  deals  with  the  product  of  two 
harmonic  quantities,  the  author  seems  to  throw  off  the 
guise  of  a  cautious  and  protecting  guide,  and  to  lead  the 
reader  at  once  into  the  middle  of  one  of  the  direst  quagmires, 
from  which  he  indicates  only  two  tortuous  and  difficult 
exits.  He  begins  this  chapter  by  obtaining  the  product  of 
two  harmonic  quantities,  and  then  proceeds  at  once  to  confront 
the  student  with  a  reclurtio  ad  ahsurdum  (to  use  the  author's 
own  expression)  by  applying  the  same  method  which  he  has 
just  used  in  order  do  obtain  the  product  of  an  alternating 
current  and  an  e.m.f.,  and  then  showing  that  the  result  is 
not  the  power  of  the  circuit.  He  then  suggests  two 
arbitrary  methods  of  multiplication,  either  of  which,  if 
applied  in  this  case,  will  give  the  correct  answer.  Of  the 
reason  for  the  failure  of  the  first  method,  or  of  that  for  the 
success  of  the  arbitrary  methods,  he  attempts  no  explanation. 
Indeed,  it  is  difficult  to  see  how  a  treatment  which  appears 
to  avoid,  of  set  purpose,  any  distinction  between  vector  and 
scalar  quantities,  and  the  difference  between  the  expressions 
for  vectors  and  for  complex  numbers,  could  afford  any  simple 
explanation. 

The  remaining  chapters  of  the  book  contain  applications 
of  the  rules  and  methods  previously  obtained  to  problems  of 
various  kinds,  all  of  which  are  treated  from  a  rather  abstract 
and  mathematical  point  of  view,  and  without  concrete 
numerical  examples.  The  problems  treated  of  include  the 
determination  of  the  power  in  balanced  and  unbalanced 
polyphase  circuits,  oscillatory  and  non-oscillatory  di?cbarge 
of  a  condenser,  power  and  power-factor  in  circuits  carrying 
non-sinusoidal  currents,  magnetically  interlinked  circuits 
and  transformers. 


In  trymg  to  arrive  at  a  general  estimate  of  the  practical 
value  of  the  book,  the  reviewer  is  bound  to  confess  himself 
disappointed.  From  a  purely  mathematical  point  of  view, 
he  has  found  much  that  is  interesting.  On  the  other 
band,  from  the  standpoint  of  an  electrical  engineer,  the  book 
seems  to  offer  little  help  either  to  the  student  or  to  the 
practician.  It  neither  forms  a  satisfactory  introduction  to 
the  works  of  Steinmetz,  nor  does  it  offer  a  system  of  notation 
which  can  be  compared  with  his  on  grounds  of  practical 
utility.  The  author  draws  no  clear  distinction  between  the 
two  meanings  which  are  to  be  attributed  to  the  symbol  j. 
The  symbol  is  used  to  indicate  "  unit  normal  vector,"  while 
it  is  also  used  to  represent  an  operator  producing  rotation 
through  90°.  The  same  ambiguity  is,  of  course,  to  be  found 
in  Steinmetz's  notation.  But  while  using  Steinmetz's  symbol  j, 
the  author  does  not  make  use  of  the  further  simplifications, 
which  render  the  Steinmetz  notation  of  such  great  practical 
value  to  electrical  engineers.  In  fact,  the  equations  given 
by  Dr.  Patterson  are  sufficiently  formidable  in  appearance 
to  frighten  the  majority  of  engineers  from  their  use, 
although  they  do  not  possess  any  corresponding  increase  in 
accuracy  over  the  simpler  and  much  more  convenient  forms 
employed  by  Steinmitz. 

It  is  to  students  of  mathematics  and  physics,  rather  than 
to  electrical  engineers,  that  the  author  must  look  to  find 
readers  of  his  work. 


SOME    THOUGHTS    ON    PUBLICITY. 


By  C.  H.  WORDINGHAM,  M.Inst.C.E. 


i  

Central  electrical  stations,  or  rather  the  engineers  design- 
ing, operating,  and  managing  them,  have  from  the  inception 
of  the  industry  of  generating  and  distributing  electrical 
energy  suffered,  and  suffered  badly,  from  epidemics  of 
fashion.  At  one  time,  the  fashion  was  a  particular  kind  of 
current,  alternating  or  continuous  ;  at  another,  a  special 
make  of  single-acting  engine  ;  later,  exhaust  steam  turbines, 
and  so  on,  ad  injiniium.  At  present  the  plague  takes  the 
form  of  "more  publicity"  ;  this  is  the  panacta  (to  reverse 
the  metaphor)  that  is  to  cure  every  ill,  to  gloss  over  every 
defect  and  to  fill  the  coffers  emptied  by  the  rapacity  of  the 
capitalist  who  demands  interest  on  his  capital,  by  the 
audacity  of  the  workman  who  demands  more  than  all  the 
profits  for  his  labour,  and  by  the  mendacity  of  the  politician 
who  says  he  wants  the  lion's  share  of  the  earnings  of 
capitalist  and  workman  for  the  good  of  mankind. 

The  charge  was  recently  brought  against  engineers  by  Mr. 
Cnuzens,  speaking  at  the  Institution  of  Electrical  Engineers, 
that  they,  as  a  body,  adopted  a  lordly  spirit  of  aloofness,  and 
looked  with  disdain  on  the  commercial  side  of  their  work. 
Is  this  true  ?  Is  it  not  rather  a  contradiction  in  terms  to 
speak  of  a  non-commercial  engineer  ?  Surely  it  is  of  the 
essence  of  the  work  which  the  word  engineering  denotes, 
that  its  practiser  should  have  regard  primarily  to  the  cost 
and  financial  result  of  his  designs  and  schemes.  It  is  this 
vital  condition  that  distinguishes  the  engineer  from  the 
natural  philosopher  or,  to  use  the  modern,  though  somewhat 
objectionable  word,  scientist.  The  latter  pursues  knowledge 
for  its  own  sake  by  experiment  and  reasoning  without  any 
regard  to  the  commercial  usefulness  or  financial  result  of  his 
work  ;  the  former  is  beset  at  every  turn  by  the 
questions,  "  Will  it  pay  "  ?  "  Is  this  design,  good  though 
it  obviously  is  for  effecting  its  purpose,  such  as  can  be  made 
and  sold  at  a  profit  at  a  price  that  people  will  pay  ?  " 

With  all  respect  to  those  who  think  the  average  engineer 
is  a  scientific  dreamer  who  wants  teaching  that  commercial 
considerations  must  receive  attention,  who  wants  hustling, 
who  must  "  wake  up,"  and  who  must  have  applied  to  him 
any  number  of  other  catchwords,  it  is  greatly  to  be  doubted 
whether  he  deserves  any  of  the  reproaches  so  lavishly  hurled 
at  him. 

The  burden  of  the  song  is  '*  Advertise."  No  one  in  these 
days  can  doubt  that  if  a  man  has  anything  to  sell  he  must 
advertise,  for,  unless  a  possible  purchaser  knows  that  an 
article  is  on  th«  market,  he  cannot  consider  the  question  of 
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whether  he  sliall  buy  it.  But  sorely  it  ii  of  little  avail  to 
tell  a  man  that  an  article  is  in  existence  unless  it  is  really 
useful  to  him,  and  actually  fulfils  the  promises  made  in  the 
advertisement  both  in  letter  and  in  spirit.  With  the  one 
exception  of  patent  medicines,  no  article  can  meet  with 
permanent  success,  however  skilfully  boomed,  unless  it  is,  in 
fact,  good  of  its  kind,  and  it  would  be  well  if  those  who 
clamour  for  more  publicity  would  first  ascertain  that  the 
articles,  the  small  utilisation  of  which  they  bemoan,  effect 
their  object  commercially  as  well  as  scientifically.  It  is 
strongly  to  be  suspected  that  those  who  call  loudest  for  more 
(JDmmercial-mindedness  are  the  very  persons  who  fail  to 
recognise  that  wliat  they  advocate  is  not  a  commercial  pro- 
position to  the  ordinary  householder. 

Now  what  are  the  possible  applications  of  electrical  energy 
in  the  ordinary  English  household  ?  Let  us  realise  what 
kind  of  people  we  are  dealing  with  when  we  contemplate 
catering  for  the  great  bulk  of  those  now  using  coal,  oil  and 
gas.  The  householder  with  a  well  filled  servants'  hall,  with 
dozens  of  bedrooms  filled  with  hungry  guests  wanting  to  be 
fed,  tarnishing  huge  quantities  of  plate  in  the  pro- 
cess, who  shed  hundreds  of  dirty  boots  that  must 
be  cleaned,  soil  presses  full  of  linen  that  must  be  washed, 
mangled  and  ironed,  who  curl  their  hair  from  morning  to 
nighD,  light  cigars  every  few  seconds,  make  dust  that  must 
be  evacuated  almost  continuously,  and  generally  give  employ- 
ment to  multifarious  ingenious  af)j>lications  of  electrically- 
driven  machines,  are  few  and  far  between.  No,  the  jirosaic 
people  who  might  consume  electrical  energy,  and  who  do  con- 
sume gas,  oil  and  coal  are  those  who  keep  two  "  generals  " 
(called  by  courtesy  cook  and  housemaid),  or  more  often  one, 
and  who  have  to  look  to  every  penny  to  keep  their  expendi- 
ture within  iheir  means.  Let  us  take  a  few  concrete  cases 
tand  see  what  possible  inducement  there  is  to  such  people  to 
use  the  articles  referred  to. 
A  very  nice  vacuum  cleaner  can  be  bought  for  £10  to 
£25.  What  will  it  save  ?  If  the  servant  is  a  good  one,  it 
will  enable  her  to  stand  instead  of  her  having  to  go  down  on 
her  hands  and  knees,  but  a  Ewbank  would  do  this  (though 
at  the  expense  of  damaged  skirting  boards  and  furniture 
within  its  line  of  erosion),  and  some  wholesome  muscular  effort 
will  be  saved,  but  not  a  penny  will  come  off  the  wages. 
Owing  to  the  modest  scale  of  the  domestic  machine,  a  good 
deal  more  time  will  be  spent  on  cleaning  the  floor  ;  dusting 
will  have  to  be  done  just  as  if  the  room  were  swept  with  a 
broom,  for  passing  motors,  &c.,  will  provide  the  material  to 
be  removed.  Net  result,  £20  or  so  spent  and  a  certain 
amount  of  time  lost. 

Plate-polishing  machines  can  be  bought  for  about  £6  each, 
boot-cleaning  machines  for  about  £23,  cigar  lighters  for 
from  12s.  upwards,  and  so  on.  But  how  can  this  expendi- 
ture be  justified  when  the  family  plate  can  be  easily  cleaned 
by  a  housemaid  by  means  of  a  rag  and  brush  in  a  couple  of 
hours,  rescued  from  the  Family  Herald  once  a  week  ?  The 
boot-cleaning  machine  geems  I'ghtly  loaded  with  one  or 
possibly  two  pairs  of  "  master's  "  boots  per  diem  (missus' 
probably  will  not  stand  blacking).  The  work  of  the  cigar- 
lighter  is  quite  as  efllciently  performed  by  a  few  dozen 
matches  from  a  box  taken  out  of  a  neat  packet  of  a  dozen 
purchased  for  2|d.  per  packet.  "  But  look  at  the  advan- 
tages of  an  electric  iron."  We  will.  This  interesting 
article  i?  listed  at  12s.  6d  upwards.  Out  of  Lancashire  the 
amount  of  washing  done  at  home  is  mighty  little.  At  most 
the  iron  is  probably  used  a  couple  of  hours  a  week.  Two 
really  nice  ordinary  flat-irons  can  be  purchased  at  the  Army 
and  Navy  Stor-s  for  2s.,  and  they  will  come  20  miles  out 
free  on  an  enclosure  card  if  you  make  the  order  up  to  5s. 
You  can  make  them  hot  on  the  fire  without  perceptible 
abstraction    of    heat    therefrom,   and   you   can   use    thtm 

i      wherever  you  like   without  tying   copper,  rubber,  and  silk 

'     into  knots. 

In  all  these  cases  the  cost  of  the  electrical  appliance  is 
enormous   compared  with  that   of    what  it  is  a  sul'Stitute 

I      for,  and  the  saving  in  actual  cost  of  the  work  done  is  abso- 

I     lutely  nil. 

Let  it  not  be  thought  that  it  is  sought  to  imply  that  nny 
of  the  appliances  referred  to  are  useless  or  unpractical.  Far 
from  it  ;  it  is  simply  a  case  of  standing  costs  on  the  part  of 
both  of  the  competitors.  On  the  one  side,  the  length  of 
user  is  so  appallingly  short  that  the  capital  cost  kills  the  use 


of  the  appliances  (and  this  is  true  whether  th«  consomer  or 
some  hiring  authority  finds  the  capital,  for  shifting  the 
burden  from  one  paymaster  to  another  does  not  alter  the 
financial  result)  and,  on  the  other,  the  standing  charges  for 
domestic  service,  kitchen  fire,  &c,,  are  no  whit  affected  by 
the  saving  due  to  the  machines. 

In  restaurants,  clubs  and  large  establishments  generally  the 
conditions  are  utterly  different,  and  the  load  factor  is  such 
as  to  make  the  cjipital  costs  quite  small  relatively  to  the  work 
done,  and  the  saving  in  laVx)ur  is  real  and  actually  enables 
the  wages  bill  to  be  suljstantially  reduced. 

If  these  considerations  Vje  admitted  as  true,  of  what 
possible  use  is  publicity  in  effecting  the  sale  of  the  appliances 
to  the  ordinary  piivate  householder  ?  Even  if  he  l)e  cajoled 
into  a  few  purchases,  more  harm  than  good  is  done  ulti- 
mately by  the  discredit  entailed  on  electrical  appliances 
generally. 

Notwithstanding  what  has  been  said,  there  are  certain 
outlets  other  than  lighting  for  electrical  energy  in  the  case 
of  the  class  of  consumer  referred  to.  Electric  radiators 
have  a  special  field,  which  they  fill  better  than  any  other 
heating  agent.  In  the  drawing  room  they  can  be  switched 
on  before  the  doorbell  is  answered,  thus  giving,  if  of  the 
radiant  type,  the  impression  that  they  have  been  going  all 
day,  cheering  and  warming  the  visitor  who  has  just  come 
from  the  outside  air,  and  saving  the  expense  of  a  fire  kept 
alight  all  the  afternoon  for  the  Fake  of  chance  visitors, 
and  very  possibly  nearly  out  when  one  does  happen  to 
call.  Again,  in  the  sick  room,  a  radiator  is  absolutely 
innocuous,  maintains  an  equable  temperature  without  atten- 
tion and  involves  no  risk  of  noise,  such  as  is  entailed  bv 
putting  coal  on  a  fire,  noise  which  may  break  the  slumber  of 
a  patient  whose  very  existence  may  depend  on  his  getting 
sleep  at  a  critical  juncture.  Again,  in  the  winter,  radiators 
switched  on  for  a  couple  of  hours  at  night  and  while  dress- 
ing in  the  morning  are  quite  satisfactory  in  lieu  of  a  fire  in 
a  bedroom,  and  obviate  the  necessity  for  the  sleeper  being 
disturbed  unduly  early  for  the  fire  to  be  lighted,  besides 
saving  the  trouble  and  cost  of  maintaining  the  fire  during 
the  day. 

Electric  radiators  in  rooms  requiring  occasional  or  inter- 
mittent heating  have  great  advantages  in  such  households 
as  those  under  consideration.  They  effect  great  saving  in 
coal,  in  kindling  wood  (the  cost  of  which  is  by  no  means 
negligible),  and  in  labour  (possibly  making  the  difference 
between  having  to  employ  three  servants  or  beiug  able  to 
manage  with  two). 

Electric  hot  plates  for  boiling  small  quantities  of  water, 
making  coffee,  boiling  eggs,  making  toast  and  similar  duties, 
are  exceedingly  convenient,  and  not  costly  to  use.  When 
used  instead  of  methylated  spirit  stoves,  they  save  much 
money,  trouble,  and  danger.  Most  of  these  hot  plates  suffer 
from  a  radical  defect  in  design  which  puts  up  the  cost  for 
energy,  perhaps,  50  per  cent.  The  majority  Lave  large  heat 
capacity  whicli  entails  the  expenditure  of  energy  to  ra\se  the 
temperature  of  the  apfiaratus.  When  the  ht  tplate  is  shut 
off,  and  the  heating  operations  are  stopped,  this  stored  heat  is 
necessarily  wasted.  For  continuous  working,  the  waste,  only 
taking  place  at  the  end  of  a  long  run,  forms  a  relatively 
small  proportion  of  the  whole  expenditure  ^^f  energy,  but 
for  intermittent  working,  the  waste  occurs  every  lime  the 
heat  is  turned  off,  and  may  readily  form  a  large  fraction  of 
the  total  heat  developed.  Apart  from  the  waste,  the  large 
heat  capacity  leads  to  great  loss  of  time  in  intermitt(Mit  work- 
ing. Q'he  height  of  absurdity  of  design  was  reached  in  au 
epg  boiler  thut  was  on  the  market  a  short  time  ago. 
This  precious  appliance,  which  according  to  the  prophets 
only  required  publicity  to  sell  it,  took  about  a  quarter  of  an 
hour  to  bring  the  water  necessary  to  cook  three  or  four  eggs 
to  the  boil,  though  it  is  true  it  would  go  on  boiling  after 
the  current  was  switched  off  for  perhaps  half  an  hour  ;  the 
number  of  ordinary  huinan  beings,  however,  who  like  their 
eggs  lK)iled  for  tlis  len,L:thy  period  must,  be  very  limittd, 
whereas  most  pei'ple  wt>uld  jqtpreciate  an  appliat  ce  that 
would  boil  up  a  few  ounces  of  water  in  two  or  three 
minutes. 

When  serious  cooking  is  concerned,  the  case  for  elec- 
trically-produced heat  is  very  different.  No  doubt  large  or 
small  quantities  of  food  can  be  ccoked  in  an  excellent 
manner    under    exceedingly   cleanly   and    >vholesome  con- 
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ditions  with  extreme  economy  of  heat,  it  being  unnecessary 
to  roast  the  cook  as  well  as  the  meat,  and  under  certain 
conditions  an  electric  galley  or  range  may  be  greatly 
superior  in  all  ways  to  one  fired  in  any  other  way, 
and  in  many  cases  it  may  be  cheaper  to  run  ;  especially 
is  this  likely  to  be  the  case  in  restaurants  and  places  where 
floor  space  is  scarce  and  expensive  and  solid  fuel  is  incon- 
venient. We  are  considering,  however,  the  case  of  the 
moderate  householder,  and  we  at  once  find  a  stumbhng  block 
which  almost  puts  electricity  out  of  court  for  such  con- 
sumers, viz.,  the  question  of  hot  water.  It  is  all  very  well 
to  say  that  such  and  such  a  heater  will  give  so  many  gallons 
in  a  certaia  time  for  a  given  expenditure  of  energy  ;  so  it 
will,  but  what  a  poor  makeshift  arrangement  at  best  is 
offered  in  place  of  the  ordinary  hot-v\ater  conveniences  in 
the  average  house.  The  kitchen  range,  merely  by  being 
kept  alight,  without  forcing,  will  provide  an  ample  supply  of 
hot  water  Avhich  is  laid  on  and  can  be  drawn  from  a  tap  in 
the  scullery,  one  or  more  lavatories,  housemaid's  sink,  &c., 
and  is  available  for  a  bath,  or  rather  baths,  at 
any  time.  If  care  be  used  in  planning,  the  hot  water 
pipes  will  prevent  the  cold  water  ones  near  them 
from  freezing  and  will  provide  quite  a  useful  amount  of 
warmth  in  the  bathroom  and  adjacent  offices,  while  the  hot 
water  cylinder  or  reservoir  will  provide  for  convenient  airing 
of  the  family  wash.  No  attempt  seems  to  have  been  made 
to  meet  this  condition  of  things,  and  until  it  is  met  no  amount 
of  publicity  will  be  of  much  avail. 

It  is  hoped  that  enough  has  been  said  to  show  that  the 
prime  necessity  for  any  great  increase  in  the  sale  of  electrical 
heating  appliances  (and  it  is  in  this  direction  that  the  chief 
augmentation  of  domestic  demand  must  be  looked  for)  is  the 
provision  of  reliable  articles  that  will  readily  meet  the  needs 
of  the  householder.  This  is  the  crux  of  the  whole  question 
and  really  what  determines  the  potential  demand ;  otlter 
subsidiary,  but  still  important  factors,  are  the  first  cost  of  the 
gear  and  the  price  of  energy.  The  lower  these  both  are,  the 
wider-spread  will  be  the  use  of  electric  heating,  but  even  at 
high  prices  the  demand  will  be  good  if  a  real  want  is  well 
supplied. 

Let  us  suppose  that  practical  apparatus,  not  unduly 
costly,  is  available,  and  energy  can  be  obtained  at  a  reason- 
able price  :  what,  then,  is  necessary  to  sell  it  ?  Unquestion- 
ably publicity,  more  publicity  and  incessant  publicity.  But 
the  publicity  must  be  of  the  right  kind.  The  average 
liouseholder  is  a  prosaic  person  who  has  a  good  deal  of  the 
Scotch  regard  for  bawbees,  and  is  very  far  removed  from  an 
idiot.  He  may  smile  at  a  funny  phrase  or  quaint  picture, 
both  of  which  are  probably  inferior,  the  one  in  wit  and  the 
other  in  drawing,  to  what  he  can  find  in  his  favourite 
weekly  ha'porth  or  penn'orth  of  hashed  humour  ;  or  he  may 
gaze  with  admiration  at  toothy  face  and  scantily  clad  figure, 
which,  however,  are  probably  less  toothy  and  more  covered 
than  a  penny  postcard  of  a  real  actress,  or,  rather,  poseuse  ,• 
but  will  he  go  and  lay  out  several  pounds  in  consequence  ? 
Emphatically,  no  ;  if  you  want  to  capture  his  custom,  tell 
him  in  plain  non- technical  language  what  the  thing  you  want 
to  sell  him  is,  in  suitable  cases,  broadly  how  it  works, 
in  all  cases  what  you  say  it  will  do  (rather  less  than  more 
than  it  will  in  practice  effect),  what  it  will  cost  to  run  under 
certain  conditions,  with  plain  data  to  enable  him  to  calculate 
what  he  will  have  to  pay  under  his  own  conditions  of  user  if 
they  differ  from  those  you  have  assumed.  Remember  you 
are  trjing  to  sell  to  an  individual  who  not  only  learnt  the 
first  four  rules  of  arithmetic  at  school,  but  who  has  had  to 
apply  them  ever  since  in  order  to  earn  his  bread  and  butter, 
and  is  probably  much  quicker  at  them  than  you  are.  After 
all,  even  electrical  calculations  do  not  call  for  a  special  brand 
of  multiplication,  division,  &c.  If  you  treat  your  prospective 
customer  as  an  intellip^ent  being,  and  you  are  offering  him 
something  that  it  would  be  to  his  advantage  to  buy,  you  will 
probably  find  that  he  justifies  your  assumption  and  demon- 
strates his  intelligence  by  giving  you  an  order,  which  action 
you  will  doubtless  find  convincing. 

Let  us  take  a  case  in  point.  Would  any  number  of 
smiling  old  gentlemen  looking  at  their  lighting  bills,  any 
number  of  Faust-like  demons,  or  any  number  of  eclipsed 
suns  have  sufficed  to  sell  any  one  particular  make  of  carbon 
lam.p,  that  differed  only  from  other  carbon  lamps  in  having 
an  excessive  amount  of  publicity  given  to  it,  and  have  made 


the  rest  of  the  carbon  lainp  industry  a  vanishing  one  ?  By 
no  means  ;  what  has  effected  this  for  the  metal-filament 
lamp  is  its  inherent,  provable  superiority  to  other  lamps  ;  it 
is  the  few  cold  definite  figures  vouchsafed  to  the  public  that 
have  sold  the  lamp  and  not  the  array  of  pictures  and  witti- 
cisms. If  this  fact  were  appreciated  and  laid  to  heart,  we 
should  hear  less  of  the  short-comings  and  apathy  of  central 


station  engineers,   and   of  the   want 
public,    and    more   of    the 
appliances. 


booming 


of   intelligence  of  the 
trade    in    electrical 


THE  TROUBLE  WITH  THE  ELECTRIC 
COOKER. 


By  H.  E.  goody,  A.I.E.E. 


It  is  not  suggested  that  there  are  not  plenty  of  good  electric 
cookers  on  the  market ;  the  trouble  is  that  they  have  been 
taken  up  so  little. 

For  several  years  it  has  been  established  to  the  satisfaction 
of  everyone,  excepting  those  interested  in  the  exploitation  of 
coal-gas,  that  electric  coiking  is  an  economical,  clean,  and 
reliable  method  of  preparing  food.  It  is  economical  in  two 
ways.  With  electric  cooking  the  food  suffers  less  fiom  what 
may  be  called  oven  wastage,  and  the  working  costs  are  low  ; 
indeed  with  electricity  at  Id.  a  unit,  and  gas  at  2s.  lOd.  per 
1,000  cb.  ft.,  and  taking  into  consideration  the  fact  that 
with  the  former  method  the  food  loses  neither  weight  nor 
flavour,  while  with  the  latter  it  loses  a  large  proportion  of 
the  One  and  all  the  other,  it  may  be  safely  asserted  that 
electricity  for  cooking  is  cheaper  than  gas.  That  it  is 
cleaner  than  gas  cannot  be  seriously  disputed.  The  relia- 
bility of  electric  cookers  is  not  quite  so  obvious,  but  if  the 
guarantees  of  manufacturers  go  for  anything,  it  is  none  the 
less  a  fact. 

The  position,  then,  is  this  :  here  we  have  a  device  which 
is  superior  in  every  way  to  the  gas  cooker,  and  yet  there  are 
only  a  few  thousand  of  them  in  use  in  Great  Britain.  The 
writer  can  personally  vouch  for  the  fact  that,  in  one  of  the 
largest  of  the  metropolitan  boroughs,  there  is  not  a  single 
electric  cooker  connected  to  the  mains. 

The  reason  for  this  absurdly  restricted  use  is  perfectly 
clear.  At  present,  if  a  man  wants  an  electric  cooker  (and  a 
great  many  do  want  them),  he  has  to  buy  it  outright, 
excepting  in  the  very  few  districts  where  advanced  supply 
companies  hire  them  out.  Now  electric  cookers  are  much 
too  expensive  to  buy — you  cannot  got  one  under  about 
£7  15s.,  and  if  you  want  one  of  respectable  dimensions  and 
moderate  strength,  you  will  find  it  listed  at  £11  lis.  or 
thereabouts.  In  these  circumstances,  it  is  hardly  likely  that 
anyone  but  semi-millionaires  will  scrap  the  gas  oven,  which 
may  be  purchased  for  £5,  or  hired  for  Is.  6d.  a  quarter, 
and  replace  it  with  an  eleven-guinea  electric  cooker,  which 
must  be  paid  for  on  the  nail. 

The  initial  expense  of  the  newer  culinary  method  outweighs 
its  advantages.  Members  of  the  electrical  profession  have 
for  years  been  expatiating  to  friends  and  clients  on  the 
manifold  perfections  of  the  electric  cooker  ;  and  in  every- 
thing but  price  it  has  reached  its  approximate  perfection. 
The  designers  have  done  their  duty  well  ;  but  the  salesmen 
and  the  supply  companies  have  failed  miserably.  It  must 
surely  have  been  apparent  from  the  first  that  the  mere 
intrinsic  merits  of  the  electric  cooker  would  never  make  it  a 
serious  competitor  of  the  coal-gas  food-spoiler. 

Several  London  supply  authorities  have  recently  opened 
showrooms  ;  and  it  is  a  matter  of  personal  knowledge  that 
in  some  of  these  showrooms  the  inquiries  after  electric 
cooking  apparatus  average  as  many  as  five  and  six  a  day.  The 
showroom  attendants  tlo  all  in  their  power  to  persuade 
inquirers  to  install  this  apparatus  ;  they  give  instructive 
demonstrations  of  electric  cooking,  and  burden  the 
prospective  customer  with  numerous,  beautifully-illustrated 
lists.  But  when  the  question  of  cost  oomes  up  for  dis- 
cussion, negotiations  are  brusquely  terminated.  The  gas 
companies  have  accustome'd  people  to  all  sorts  of  culinary 
conveniences  for  a  small  quarterly  payment,  and  it  is  not  to 
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be  expected  that  these  will  spend  £10  or  £12  on  a  new 
method,  of  which,  alter  all,  the  chief  advantage  is  merely 
cleanliness. 

Englishmen,  in  spite  of  their  reputed  love  for  the  morning 
tub,  have  never  evinced  that  pure  and  hallowed  affection  for 
cleanlincds  jocr  se,  which  is  willing  to  make  financial  sacrifice 
for  its  gratification.  And  anyway,  it  is  only  the  cook  or  the 
wife  who  suffers  from  the  greasy,  fume-evolving  gas  stove. 

Probably,  if  it  were  only  for  the  sake  of  having  the  very 
latest  thing  in  cooking  apparatus,  people  would  be  conttnt 
to  pay  a  larger  quarterly  rental  for  an  electric  cooker  than 
for  a  gas  stove.  But  a  £12  cash  payment  is  a  little  too 
much. 

And  yet,  fatuously  enough,  supply  companies  apparently 
expect  that  people  will  go  in  for  electric  cooking  on  the 
present  terms.  At  least,  we  must  make  that  assumption, 
since  quite  a  number  of  them  have  gone  to  the  trouble  and 
expense  of  issuing  circular-letters  and  pamphlets  anent 
electric  cooking,  without  the  slightest  intention  of  formulat- 
ing a  hire,  or  gradual-payment  system,  in  connection  there- 
with. When  the  cookers  obstinately  refuse  to  sell,  it  is  the 
habit  of  supply  engineers  to  turn  to  the  manufacturers  and 
say,  "  Can't  you  make  a  cheaper  cooker — one  that  can  be 
sold  for  £5  or  £0  ?  "  They  do  not  seem  to  realise  that  the 
actual  cost  of  the  electric  cooker  is  only  a  small  part  of  the 
trouble  ;  even  if  they  could  be  sold  for  £5,  there  would 
not  be  two  bought  in  London,  by  private  persons,  in  a  week. 
And  in  any  case,  it  is  probable  that  an  electric  cooker 
must  always  be  more  expensive,  as  regards  fiist  cost, 
than  the  ^as  ooolcer.  For,  after  all,  it  is  a  complete 
gas  stove  (barring  the  burners,  which  are  merrly  pieces  of 
pipe  with  holes  in  them),  with  the  addition  of  tlectric  heating' 
elements.  And  it  is  the  heating  elements  that  cost  the 
money. 

No  !  The  blame  for  the  extremely  limited  use  of  the 
electric  cooker  lies  with  the  supply  companies. 

Three  or  four  hundred  electric  cookers  would  constitute 
such  a  valuable  load,  that  it  is  surprising  that  station 
engineers  have  not  taken  more  energetic  steps  to  secure  it. 
It  would  pay  them  to  hire  out  cookers  at  as  low  a  rate  as 
the  gas  companies,  but  there  would  be  no  need  for  that. 
The  writer  is  conviuced  that  tbousands  of  people  would  not 
mind  paying  5s.  or  7s.  6d.  a  quarter  for  an  electric  cooker, 
and  surely  payments  of  this  magnitude  would  secure  to  the 
company  a  sufficiently  large  return  on  its  capital  outlay. 

Free  wiring  has  been  taken  up  most  enthusiastically  by 
supply  authorities,  and  at  charges  which  are  not  in  the 
least  likely  to  prove  remunerative.  The  lighting  load 
obtained  by  free  wiring  is  almost  negligibly  small,  com- 
pared with  what  might  be  obtained  for  an  equivalent  capital 
disbursement  on  electric  cookers. 

The  extensive  use  of  electric  cooking  apparatus  would 
solve  the  "  peak  "  problem,  or,  at  any  rate,  reduce  it  to  less 
uncomfortable  proportions. 

Supply  authorities  seem  to  have  adopted  a  policy  of  laissez 
faire,  which,  if  not  actually  arresting,  is  putting  a  very 
decided  brake  on  electrical  progrtss.  The  policy  is,  no 
doubt,  largely  the  outcome  of  the  municipal  rule  to  which 
so  many  supply  undertakings  are  subjected,  and,  perhaps, 
there  is  some  excuse  for  unenterprising  municipalities. 
Theirs  is  an  unenviable  position — between  the  devil  of  tech- 
nical expcrtness  and  the  deep  blue  sea  of  ratepaying  indig- 
nation. But  if  they  are  to  make  anything  of  their  electri- 
city undertakings,  they  must  be  warned  that  it  is  titpe  they 
paid  more  attention  to  expert  advisers,  and  less  to  the  sordid 
clamour  of  short-sighted  ratepayers. 

If  a  municipal  supply  authority  has  to  borrow  money  in 
order  t»  undertake  the  hire  of  cooking  apparatus,  it  should 
be  regarded  as  quite  an  ordinary  business  transaction,  and  it 
should  give  no  ground  at  all  for  the  extraordinary  mouth- 
ings  about  municipal  extravagance  which  every  loan  seems  to 
excite  in  the  locality  concerned. 

The  Electrical  Exhibition  has  been  visited  by  many 
thousands  of  the  lay  public.  There  they  have  doubtless 
seen  and  admired  electric  cooking  apparatus  of  all  sorts,  and 
a  divine  discontent  with  gas  methods  has  been  evoked. 
Are  we  to  take  no  advantage  of  this  discontent  ? — a  dis- 
content which,  if  ignored,  will  rapidly  simmer  down  into 
the  old  rotten  acquiescence  with  things  as  they  are.  Are  we 
to  meet  the  many  inquiries  which  the  Exhibition  is  sure  to 


provoke  with  the  blank  impoesibility  of  immense  cash 
payments. 

There  will  not  be  another  electrical  exhibition  in  London 
until  six  more  years  have  elapsed,  and  if  we  miss  this  grand 
opp<jrtunity  of  encouraging  (by  the  only  p^jssible  means, 
namely,  hiring;  the  use  of  electric  cookers,  we  shall  be 
guilty  of  a  terrible  wrong  against  the  industry  whose  very 
life  depends  on  continuous  and  untiring  advancement. 

There  are  only  two  methods  of  disposing  of  electric 
cookers  (to  any  extent,  that  is  to  f-ay).  One  is  lo  hire  them 
out,  and  the  other  is  to  sf;rap  them,  and  give  gas  a  clear 
but  not,  we  regret  to  say,  a  clean,  field.  So  far,  the  choice 
of  alternatives  has  not  been  made,  and  manufacturers  are 
waiting  anxiously  for  the  verdict  of  the  supply  companies. 
What  is  it  to  be  ? 


ELECTRICAL    LAW    IN    THE    BRITISH 
DOMINIONS. 


[from  our  legal  contributor.] 


{Concluded  from  page  563.) 

18.  New  Zealand. — In  1884  an  Act  was  passed  by  the 
New  Zealand  Legislature,  entitled  "  An  Act  to  consohdate 
and  amend  the  laws  relating  to  the  construction,  maintenance 
and  protection  of  electric  lines  for  purposes  of  communication 
and  for  other  purposes,  and  to  provide  for  the  regulation 
thereof."  Although  this  measure  was  primarily  intended  to 
provide  for  the  erection  and  maintenance  of  telephone  and 
telegraph  wires,  nevertheless  it  contained  a  series  of  pro- 
visions with  regard  to  electric  lighting,  but  it  was  repealed, 
and  in  substance  re-enacted  by  the  Post  and  Telegraph  Act 
(No.  11:7,  of  1908),  which  contains  provisions  for  electric 
light.  By  Sec.  169  of  this  Act,  any  local  authority  having 
power  by  law  to  construct  public  works  within  the  district 
under  its  jurisdiction  may  construct  and  maintain  electric 
lines  for  lighting  purposes  within  such  districts  as  a  public 
work,  in  like  manner  and  with  hke  powers,  authorities,  and 
liabilities  as  may  by  law  be  exercised  in  respect  of,  or  as  are 
attached  to,  the  construction  of  such  public  works.  Then  bv 
(Sec.  170)  the  regulation  of  lines  for  transmitting  electricity 
for  lighting  and  power  purposes  is  provided  for  by  the  simple 
expedient  of  making  the  provisions  of  the  Act  as  to  telegraph 
lines  applicable  {mutatis  mvtandis)  to  power  lines.  By 
Sec.  172  the  Minister,  or  any  officer  of  his  department,  may 
grant  and  issue  licences  to  any  person  desirous  of  putting  up 
and  maintaining  lines  for  lighting  purposes,  subject  to 
certain  regulations  forensunng  the  safety  of  the  public. 

The  Public  Works  Act,  1908  (No.  160),  contains  very 
important  provisions  with  regard  to  the  utilisation  of 
natural  sources  of  power  in  the  Colony.  By  Sec.  267  (1) 
subject  to  any  rights  lawfully  held,  the  sole  rights  to  use  the 
water  in  lakes,  falls,  rivers  or  streams  for  the  purpose  of 
generating  or  storing  electricity  or  other  power,  vests  in  the 
Crown.  The  Governor  may  (by  Sec.  27^  delegate  to  any 
local  authority,  on  such  conditions  as  he  thinks  fit.  the  right 
to  use  water  from  any  lake,  fall,  river  or  stream  for  the 
purpose  of  generating  electricity.  Outside  a  mining  district 
the  right  to  use  water  for  generating  electricity  <"or  lighting 
his  owp  premiss  maybe  granted  by  the  Governor  to  any 
person  (Sec.  26  {c).  By  Sec.  272  the  Governor  may,  by 
Order  in  Council,  authorise  the  Minister  to  erect,  construct, 
provide  and  u-e  such  works,  appliances  and  conveniences  as 
may  be  necessary  in  connection  with  the  utilisation  of  water 
power  for  the  generation  and  storing  of  electrical  energy. 
Notwithstanding  an\  thing  to  the  contrary  in  any  Act,"'it 
shall  not  be  lawful  for  any  kx-al  authority  to  grant  to  any 
person  any  right  or  concession  for  the  purpose  of  either 
generating  or  using  electricity  as  a  motive  power,  without  in 
each  instance  the  previous  consent  of  the  Governor-General 
in  Council  duly  gazetted. 

By  Sec.  330  of  the  Municipal  Corporations  Act,  1900,  it 
is  provided  that  subject  to  conforming  to  the  provisions  of 
the  above  measure,  the  Council  of  a  boroui;h  as  constituted 
under  the  Act,  may  do  all  things  necessary  to  light  thq 
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streets  and  public  places  of  the  borough  with  electricity,  and 
may  supply  electricity  to  all  the  inhabitants. 

An  Act  was  passed  in  1896  (60  V.,  c.  47)  which  pro- 
vided that  "  Notwithstanding  anything  to  the  contrary 
contained  in  any  other  Act,  it  is  hereby  declared  tbat  from 
and  after  the  coming  into  operation  of  this  Act,  it  shall  not 
be  lawful  for  any  local  authority  to  grant  to  any  person  any 
right  or  concession  for  the  purpose  of  either  generating  or 
using  electricity  as  a  motive  power,  without  in  each  instance 
the  previous  consent  of  the  Governoi  by  Order  in  Council 
gazetted." 

Acts  appear  to  be  passed  from  time  to  time  in  Zealand 
for  the  purpose  of  giving  county  or  municipal  autliorities 
power  to  contract  with  companies  for  the  supply  of  electricity. 
Such  Acts  appear  to  recognise  the  principle  of  compulsory 
purchase.  1  hus  by  the  Ohinemuri  County  Electric  Power 
and  Lighting  Act  (No.  18)  of  1899,  the  chairman, councillors, 
&c.,  of  the  County  of  Ohinemuri  were  authorised  to  enter 
into  a  contract  of  this  kind.  By  Sec.  2  of  the  Act  it  is 
provided  that  there  shall  be  a  Board  of  Control  for  the 
purposes  of  the  Act,  consisting  of  the  Governor  in  Council. 
This  Board  of  Control  may  make  rules  and  regulations  for  the 
control  of  any  persons  contracting  with  the  county  authority 
in  the  interests  of  the  public  safety,  and  may  fn^m  time  to 
time  alter  such  regulations.  By  Sec.  4,  subject  to  the 
Electric  Lines  Act  (1884)  (uU  svpra)  and  certain  other 
Acts,  the  county  authority  "  may  contract  with  any  persons 
or  company  for  the  construction  and  maintenance  and 
working  of  an  electric  installation  for  supplying  electrical 
energy  for  public  and  private  purposes  within  the  said 
county,  and  may  for  such  purposes  grant  "  all  the  necessary 
powers  for  breaking  up  or  otherwise  interfering  with 
roads  or  highways"  upon  such  terms  and  con- 
ditions and  for  such  period  not  exceeding  42  years 
and  subject  to  such  regulations  and  provisions  as  may  be 
agreed  upon  between  the  contracting  parties.  After  the 
agreement  is  drawn  up,  it  is  provided,  by  Sec.  5,  that  there 
must  be  a  submission  of  the  question  whether  it  shall  be 
entered  into  or  not  to  a  poll  of  tl  e  ratepayers. 

Sec.  7  provides  that,  in  any  such  contract,  there  shall  be 
an  express  provision  entitling  the  county  authority  "  at  the 
expiration  of  the  term  mentioned  therein,  or  earlier,  if  the 
parties  to  the  said  contract  shall  think  fit,  to  purchase 
the  installation  and  works  erected  in  pursuance  thereof  at  a 
price,  in  case  the  said  County  Council  and  other  contracting 
party  shall  not  agree,  to  be  ascertained  by  arbitration  in  the 
manner  provided  by  the  contract."  Then  follow  the 
significant  words  : — "  Li  no  case  shall  the  county  authority 
contract  to  f  ay  or  pay,  nor  shall  there  be  included  in  the 
price  to  be  ascertained  aforesaid,  any  sum  for  goodwill.  And 
any  contract  or  undertaking  on  the  pait  of  the  chairman, 
councillors,  and  inbabitanis  of  the  Ohinemuri  County 
contrary  to  the  last-mentioned  provision  shall  be  null  and 
void  to  all  intents  and  purj  o^es  whatsoever." 

19.  SontJurn  Rhodesia. — In  1899  certain  by-laws  relating 
to  electric  light  and  power  undertakings  were  flamed  by  the 
Administrator.  Part  2  of  those  by-laws  contains  certain 
important  rules.  Of  these  the  first  is  that: — "No  a) 'pli- 
cation for  statutory  powers  to  supply  or  use  electricity  for 
lighting  or  power  (other  than  an  application  fn  m  the  local 
authority  of  the  district)  will  be  entertained  by  the  Govern- 
ment unless  proof  of  the  consent  of  every  local  authority 
having  jurisdiction  within  the  proposed  area  of  supply  to 
the  application  is  deposited  with  the  Admistration.  By 
Rule  4,  notice  of  an  intended  application  must  be  given  to 
every  local  authority,  company,  or  person  authorised  to 
supply  electricity  under  statutory  powers  within  the  district 
to  which  the  proposed  application  refers,  leaving  the  same 
at  the  offices." 

By  Rule  9,  applicants  for  statutory  powers  to  supply 
or  use  electricity  for  lighting  or  power  must  proceed  as 
follows  : — 

They  must  publish  notice  by  advertisement  of  tlieir  in- 
tended a)  ])li(ation,  and  cAcry  sn(h  adveitisenent  must  con- 
tain the  following  particuhirs  : — (1)  The  objects  of  the 
appl  catioti  ;  (2)  tii(  addresn  and  descrii)tIoiis  of  the  apj'li- 
cants ;  (o)  a  descrijition  of  the  pi('ios(d  area  <f  the 
appliiani's  o|eratioiis  ;  (4)  t'e  -lannsof  the  streets  in  which 
it  is  proposed  that  electric  lines  should  be  laid  down  within 
a  speciaed  time  ;  (5)  the  address  of  an  office  in  Southern 


Rhodesia,  and  another  office  within  the  proposed  area  of 
supply,  at  which  detailed  information  in  regard  to  the  pro- 
posed operations  of  the  applicants  can  be  obtained. 

20.  Tasmania. — The  Tasmanian  Statute  Book  contains 
no  measure  which  deals  generally  with  the  supply  of  elec- 
trical energy.  In  recent  years,  however,  certain  Acts  have 
been  passed,  a  study  of  which  will  serve  to  show  the  prin- 
ciples upon  which  the  right  to  supply  electricity  will  be 
conferred  upon  any  municipality.  In  1900  "an  Act  to 
make  provision  for  lighting  the  town  of  Devonport  by  elec- 
tricity or  gas  "  was  passed.  It  is  provided  by  this  Act  that 
the  board  of  the  town  of  Devonport  may  take  steps  to  ascer- 
tain the  cost  of  providing  a  su[)ply  of  electric  light  for  the 
use  of  the  inhabitants.  Sec.  6  provides  as  follows  :  "  The 
board  is  hereby  empowered  to  conipulsordy  purchase  land 
and  to  compulsorily  acquire  any  easements  which  the  board 
may  consider  to  be  necessary  for  the  purpose  of  this  Act,  and 
for  the  purpose  of  facilitating  and  effectuating  any  such 
purchase  of  land  or  acquisition  of  easements.  The  Lands 
Clauses  Act,  except  as  hereby  varied,  shall  be  incorporated 
with  this  Act."  The  Lands  Clauses  Act  here  referred  to 
contains  provisions  very  similar  to  those  with  which  we  are 
familiar  in  this  country.  In  order  to  develop  their  works 
and  lay  their  wires,  &c.,  the  board  are  given  the  usual 
powers  to  break  up  streets,  &c.,  subject  to  their  serving  the 
usual  notices  on  parties  interested  (Sub.-Secs,  7-13).  In 
the  exercise  of  the  powers  conferred  by  the  Act,  the  Board 
"  shall  do  as  little  damage  as  can  be,  and  in  all  cases  where 
it  can  be  done,  shall  make  good  such  damage  "  (Sec.  14). 
They  must  also  make  compensation  to  all  parties  interested 
in  any  land  other  than  land  purchased  by  the  Board  in  or 
upon  which  any  works  may  be  constructed,  or  which  may  be 
injuriously  affected  by  the  construction  and  maintenance  of 
the  works  under  the  Act,  or  otherwise  by  the  execution  by 
the  Board  of  the  powers  hereby  conferred,  for  all  damage 
sustained  by  reason  of  the  exercise  as  to  such  land  or  water 
of  the  powers  vested  in  the  Board  by  this  Act. 

Sec.  17  contains  the  salutary  rule  that,  in  determining 
claims  for  damage,  regard  is  to  be  had  to  any  benefit  which 
may  be  done  or  accrue  to  the  claimant  by,  or  as  a  result  of, 
the  provisions  of  the  Act.  Further,  all  claims  must  be 
made  within  three  months  of  the  notice  stating  that  the 
works  are  about  to  be  executed  (Sec.  18).  After  the  neces- 
sary woiks  are  constructed,  if  any  owner  or  occupier  of  a 
house,  building,  or  other  premises  in  the  area  shall  require  a 
supply  of  electricity,  a  supply  must  be  furnished  by  the 
board  at  their  usual  rates  (Sec.  ,22).  The  Board  may  also 
grant  a  supply  for  motive  power.  It  is  lawful  for  the  Board 
to  make  such  a  rebatement  as  they  think  fit  upon  all  moneys 
owing  to  the  Board  for  electricity  supplied  under  the  pro- 
visions of  the  Act,  and  which  shall  be  paid  to  the  Board  not 
later  than  14  days  after  demand  has  been  made  for  payment 
thereof  (Sec.  24).  Sees.  30-33  give  the  Board  power  to 
supply  electricity  to  }ilaces  beyond  the  town.  For  this 
purpose  they  may  make  contracts  with  neighbouriug  local 
authorities. 

Sees.  34-39  comprise  the  usual  clauses  for  the  protection 
of  public  electric  telegraph  and  telephone  lines.  It  is  pro- 
vided that  the  Postmaster-General  may  require  the  Board 
to  erect  their  wires,  &c.,  in  accordance  with  the  rules  and 
regulations  issued  by  the  London  Board  of  Trade.  The  Act 
also  contains  the  usual  clauses  providing  penalties  for  waste 
or  misuse  and  for  taking  electricity  without  authority. 

Another  Act,  entitled  the  "  Longford  Lighting  Act,  No. 
44,  of  1903,"  also  appears  upon  the  Tasmanian  Statute 
Book.  This  measure  follows  very  closely  that  which  we  have 
just  considered.  A  similar  Act  was  passed  in  1904,  entitled 
the  "  Deloraim  liighting  Act,"  enabling  the  municipality  of 
that  district  to  supply  electricity.  It  contains  in  Sec.  38  a 
provision  which  might  often,  in  the  past,  have  been  made  a 
feature  of  our  own  electric  lighting  Acts.  That  section 
provides  that  "  the  trustees " — that  is  to  say,  the  persons 
obtaining  the  statutory  powers — may  supply  electricity  to 
places  I'eyond  the  lighting  district. 

21.  TriniiJail  and  To'^aijo. — The  principles  upon  which 
the  supply  of  electricity  for  lighting  purposes  is  likely  to  be 
authorised  in  Trinidad,  may  be  collated  from  the  Electric 
L'ghting  and  Tramways  Ordinance  (No.  4,  of  1901).  It  is 
well,  however,  before  drawing  any  conclusion  from  this  Act, 
to  note  the  preamble  which  provides  that :-  •*'  "Whereas  the 
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ac<|uisition  and  consolidation  of  the  existing  electric  lighting 
and  tramway  systems,  and  the  joint  maintenance,  operation 
and  extension  of  tlie  same,  under  rules  and  regulations  from 
time  to  time  made  by  his  Excellency  the  (Jovernor  in  Council, 
would  secure  a  more  efficient  service,  and  tend  to  promote 
the  develojmient  of  the  town  of  I'ort  of  Spain  and  its 
environs,  and  otherwise  conduce  to  the  advantage  of  the 
public."  It  will  be  seen  from  this  that  the  object  of  the 
measure  was  to  consolidate  tlic  tramways,  &c.,  used  in  a?id 
around  tlie  town  of  I'ort  of  Spain.  As  it  is  probable,  how- 
ever, that  any  8ub80(|uent  legislation  in  Tr'nidad  or  Tobago 
would  follow  on  the  same  lines,  it  may  be  useful  to  refer  to 
some  of  the  jH'ovisions  of  this  Ordinance,  e.fi..  Sees.  7-7' », 
which  relate  to  ac<iui3ition,  construction,  maintenance  an<l 
operation  of  electric  works  and  lines  other  than  tramway 
works  and  lines,  and  to  the  supply  of  electrical  energy 
through  such  electric  works  and  lines. 

The  undertakers,  for  the  purposes  of  the  Ordinance, 
are  the  Trinidad  Electric  Co.,  Ltd.  Sec.  s  provides  that 
^'  the  undertakers  shall  not,  at  any  time  after  the  com- 
mencement of  this  Ordinance,  supply  energy  on,  or  except 
for  the  purposes  of  this  Ordinance,  erect  or  lay  down 
any  electric  lines  or  works  beyond  the  area  of  supply 
otherwise  than  under  the  authority  of  the  Governor  in 
Council."  It  will  be  seen  that  this  provision  involves 
the  principle  of  prohibiting  supply  except  under  a  Govern- 
ment order,  but  the  prohibition  only  extends  to  one 
company.  It  doetj  not  follow  that  supply  by  a  private 
l^rson  would  also  be  prohibited.  The  remaining  pro- 
visions of  this  Act  dowu  to  Sec.  1 0  are  rules  and  regulations 
relating  to  the  supply  of  electricity  which  follow  closely  upon 
the  lines  of  the  Electric  Lighting  (Clauses)  Act,  1899. 

The  Straits  Settlements  have  no  Acts  or  Ordinances 
relating  to  electricity,  and  the  laws  of  Uganda,  which  were 
published  in  a  single  large  volume  in  1910  contain  no  pro- 
vision for  the  regulation  of  the  supply  of  electricity. 


5.000-KW.    CURTIS    TURBO- ALTERNATOR. 


The  British  Thomson- Houston  Co.,  Ltd.,  of  Ru^by,  recently 
supplied  a  5,000-KW.  Curtis  turbine  to  the  County  of  London 
Electric  Supply  Co.,  for  their  City  Road  power  station.  The 
turbine  is  of  the  six-stage  Curtis  type,  and  has  a  normal 
rating   of    5,000    KW.,    with    an   overload     capacity    of     50    per 


succsaaion  towards  'ii':  /•.ernor  end,  and  retuminff  tbroi^fh 
passages  to  the  centre  oi  the  casing  again,  pasHee  through  the 
remaining  four  stages  in  the  other  direction  to  the  exhaust.  By 
this  method  of  con-itruction  high  pressures  and  temperatures 
are  removed  from  the  end  of  the  turbine,  rendering  the  nhaft 
packing  problem  easier  to  solve,  and  tending  to  keep  the  bearings 
cooler  ;  also,  since  the  casing  end  is  subjected  to  a  pressure  very  little 
above  that  of  the  atmosphere,  the  entire  casing  can  be  split  hori- 
zontally without  setting  up  excessive  strains  or  deflection,  and  the 
turbine  rotor  is  thus  rendered  easily  accessible  for  examination  and 
cleaning.  The  shaft  packing  employed  is  of  the  well-known 
carbon  ring  type  which  has  V>een  used  with  great  success  for 
several  years  by  the  B.T.-H.  Co. 

The  two  bearings  are  of  the  spherically  seated  self -aligning  tyjje, 
and  contain  cored-out  passages  for  cooling-water  circulation.  The 
centres  of  the  bearings  are  only  8  <ft.  C>  in.  apart,  which  is  an 
unusually  short  distance  for  a  ma<;hine  of  this  output,  but  is  a 
desirable  feature  which  is  always  noticeable  in  turbines  constructed 
on  the  Curtis  principle.  The  shortness  of  the  shaft  renders  it 
possible,  without  employing  extreme  dimensions,  to  have  the 
running  speed  considerably  below  the  critical  speed,  so  that  no 
danger  from  whipping  is  to  be  feared  when  starting  up  or  shutting 
down. 

Steam  is  admitted  to  the  turbine  through  several  controlling 
valves,  each  of  which  regulates  the  .supply  to  a  separate  group  of 
high-pressure  nozzles.  These  valves  are  opened  in  succession  as 
the  load  comes  on,  by  means  of  a  rotary  cam-shaft  actuated  by  a 
hydraulic  servo-motor  controlled  by  the  governor.  As  the  governor 
has  only  to  move  a  small  pilot  valve,  a  very  sensitive  governor 
can  be  used,  and  this  type  of  gear  is  found  to  give  excellent  results, 
a  speed  variation  of  only  2  per  cent,  between  full  load  and  no  load 
being  easily  obtained.  At  the  same  time,  the  gear  is  remarkably 
steady,  and  no  hunting  occurs.  The  hydraulic  pressure  for  operat- 
ing the  servo-motor  is  obtained  from  the  lubricating  system,  in 
which  oil  is  maintained  at  a  pressure  of  about  tiO  lb.  per  sq.  in.  by  a 
gear-pump  mounted  on  the  governor  spindle,  the  governor  being 
driven  by  worm-gearing  from  the  main  turbine  shaft.  The  suction 
of  this  pump  is  taken  from  an  oil  reservoir  formed  in  the  base- 
plate of  the  turbine,  into  which  the  overflow  from  all  the  bearings 
is  discharged. 

The  generator  has  a  normal  rating  of  6,250  k.v.a.,  in  the  form 
of  two-phase,  50-cycle  current  at  2,200  volts  per  phase.  The  rotor 
has  four  poles.  The  overload  capacity,  which  the  machine  is 
capable  of  carrying  for  two  hours,  is  7,800  K.V.A.,  or  25  per  cent, 
above  the  normal  rating. 

In  the  rotor  the  exciting  windings  are  carried  in  closed  slots 
so  as  to  avoid  the  use  of  wedges  or  other  loose  parts.  At  the  ends 
of  the  rotor  they  are  supported  by  massive  rings  on  the  outside, 
whereas,  on  the  inside,  they  are  freely  exposed  to  the  air  in  order  to 
ensure  proper  cooling. 

The  generator  has  two  bearings  which  are  independent  of  the 
turbine  bearings,  and  being  driven  through  a  flexible  coupling  it  is 
capable  of  running  satisfactorily  even  when  slightly  out  of  align- 
ment. This  is  an  important  point  in  big  machines,  where  heavy 
weights  may  cause  slight  settlement  of  the  foundations.  The 
exciter  is  driven  through  a  flexible  disk  coupling  contained  within 
the  alternator  main  bearing  housing,  and  is  also  independent  of 
exact  alignment. 


5,000-K\V.    ClMITIS   Tl-RBINE,    COU.VTV    OF   LO.NDOX    ElECTKIC    SfPPLY    Co. 


■cent,  when  operating  condensing,  and  is  able  to  deal  with 
three-quarter  load  when  exhausting  to  the  atmosphere  in  case  of 
emergency.  The  turbine  is  constructed  in  accordance  with  the 
B.T.-H.  patents,  with  the  high-pressure  steam  admitted  to  the 
centre  of  the  turbine  ;  the   steam  passes  through   two  stages  in 


Ventilation  is  effected  without  the  use  of  any  external  fans,  the 
rotor  itself  acting  as  a  very  eflBcient  blower.  The  air  for  cooling 
purposes  is  led  through  ducts  in  the  base-plate,  and  after  circulat- 
ing through  the  machine  is  expelled  through  an  opening  in  the 
top  of  the  stator  frame.     Before  entering,  the  »ir  passes  through  a 
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B.T.-H.  filter,  to  prevent  dust  or  other   impurities  from   accumu- 
latiiigr  in  the  machine. 

Special  attention  is  drawn  to  the  remarkably  small  space  occupied 
by  the  tnrbo-alternator,  the  main  dimensions  being:  10  ft.  6  in.  wide, 
2^1  ft.  lonp:  and  10  ft.  8  in.  hiph  :  at  o,000  K\v.,  this  works  out  to 
1(V42  KW.  per  sq.  ft.  of  area,  a  paramount  consideration  where  floor 
space  is  limited. 


PUBLISHED    SPECIFICATIONS 

Ooplee  of  any  of  the  Bpeoificatlons  In  the  following  list  may  be  obtaliiedb> 
of  Mebsrb.  W.  p.  Thompson  &  Co.,  285,  High  Holborn,  W.O.,  and  nt 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Oompiled  expressly  for  this  Journal  by  Messrs,  W.  P,  Tboupsor  A  Co., 
Eleotrioal  Patent  Agents,  286,  High  Holborn,  London,  W.O,,  and  at 
Llyerpool  and  Bradford,  to  whom  all  inqniries  should  be  addressed. 
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7,317.  "  Electrical  apparatus  for  protecting  the  hulls  of  ships  and  other 
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28th.    (Complete.) 

7,591.  "  Protective  devices  for  the  conductor  rails  of  electric  railways." 
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Telephones.     B.  Hwozdz.    18,586.    August  17th.    (Addition  to  No.  17,368  of 
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14th,  1910.)  • 
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Single-Phase  Alternating-Current  Repulsion  Motors.    Siemens-Schuckert- 
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Electric  Surface    Resistances.     C.  A,  Allison.    (Compa<nie   de  I'Industrie 

Electrique  et  Mecanique.)    2,028,    January  2oth, 
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Tex  years  or  more  ago,  it  was  a  common  saying  that  the 
prime  mover  of  the  future  was  the  large  gas  engine.  But 
the  steam  turbine,  more  and  more  aggressively  asserting 
its  claims,  gave  a  new  lease  of  life  to  the  threatened  steam 
plant,  and  deferred  for  many  years  the  triumph  of  its  younger 
rival. 

However,  "Youth  will  be  served,"  in  this  as  in  other 
branches  of  human  activity  and  evolution,  and  the  internal- 
combustion  engine  is  once  more  pressing  hard  upon  the 
defences  of  its  mighty  adversaiy,  eager  and  able  to  seize  the 
slightest  opening  for  attack,  and  to  turn  it  to  good  account. 

In  some  positions,  indeed,  the  gas  engine  has  already  for 
some  years  firmly  established  itself — in  all  places  where  a 
cheap  supply  of  gas  is  available  as  a  by-product  of  other  in- 
dustrial operations — and  there  it  is  almost  invariably  found 
acting  in  partnership  with  the  electrical  generator,  the  sole 
exception,  broadly  speaking,  being  the  use  of  gas  power  for 
driving  blowers  in  ironworks.  From  this  cause  has  resulted 
the  development  of  the  largest  electric  motors  ever  built 
for  the  purpose  of  driving  steel  rolling  mills,  and  the  simul- 
taneous extension  of  electric  motive  power  throughont  all 
up-to-date  iron  and  steel  works,  and  many  other  factories 
situated  within  range  of  the  supply  of  cheap  power  thus 
obtained. 

It  is  true  that  the  domain  of  public  electricity  supply  is 
still  almost  wholly  under  the  sway  of  the  steam  plant,  not 
one  large  undertaking  in  this  country  being  driven  by  gas 
from  producers,  but  there  are  many  private  installations  in 
works  where  the  load  is  steady  ovef  long  periods — that  is. 
where  the  load  factor  is  high ;  under  these  conditions  the 
gas  plant  is  at  its  best,  as  capital  charges  become  of  minor 
importance,  and  economy  of  fuel  is  a  paramount  considera- 
tion. It  can  no  longer  be  alleged  that  bituminous  coal 
cannot  be  gasified  on  a  large  scale  and  successfully  employed 
in  gas  engines,  and  therefore  the  progress  of  the  gas  plant 
in  this  field  largely  depends  upon  the  reduction  in  cost  of 
the  engine.  In  the  hands  of  British  designers,  material 
improvements  have  been  effected  in  the  construction  of  the 
large  engines  originally  developed  on  the  Continent,  as  will 
be  gathered  from  our  later  pages,  and  it  is  not  unreason- 
able to  anticipate  that  at  no  distant  date  the  gas-driveu 
plant  will  further  invade  the  territory  at  present 
dominated  by  steam  ;  it  has  indeed  for  some  years  already 
been  a  moot  question  whether  it  would  not  be  of  advantage 
to  install  gas  plant  for  the  steady  load  and  steam  turbines  for 
the  peaks. 

Latterly  a  new  factor  has  attained  prominence — the  crude- 
oil  engine  invented  by  Dr.  Diesel — and  being  made  in  con- 
tinually larger  sizes,  seems  destined  to  win  a  large  share  of 
favour  ;  being  unencumbered  with  a  producer  f^d  cleaning 
plant,  the  Diesel  engine  is  in  a  still  better  position  to  com- 
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pete  with  steam  plant  in  electricity  works,  especially  for  out- 
puts below  tlie  economical  limit  of  the  steam  turbine,  and 
the  wide  adoption  of  the  Diesel  engine  for  other  purposes 
tends  to  hasten  its  evolution  and  improvement.  Dr.  Diesel, 
it  will  be  noted,  regards  it  as  "  perfect "  ;  but  as  even  he 
is  unable  to  decide  whether  the  four-cycle  or  the  two-cycle 
system  is  the  better,  and  keeps  an  open  mind  on  the  subject 
of  horizontal  rersiis  vertical  engines,  it  would  appear  that  his 
views  of  perfection  are  somewhat  broad. 

Between  these  two  extremes — the  waste-gas  engine  and 
the  crude-oil  engine — there  is  an  amazing  variety  of  inter- 
mediate types,  the  number  and  diversity  of  which  bear  wit- 
ness to  the  vitality  and  open-mindedness  of.  I^ritish  engin- 
eering. The  vertical  high-speed  gas  engine,,  for  powers  up 
to  about  500  h.p.,  may  be  claimed  as  an  .almost  essentially 
British  product  in  the  first  instance,  and  has  been  developed 
in  the  face  of  many  difficulties  to  a  high  degree  of  perfection. 

Of  the  paraffin  oil  engine,  enormous  numbers  have  been 
built,  and  the  development  of  the  motor-car  industry  has 
brought  the  petrol  engine  into  the  electrical  field  ;  with  the 
simultaneous  introduction  of  the  metallic-filament  lamp,  the 
pToblena.  of  country  house  lighting  has  been  satisfactorily 
solved  by  the  combination,  and  the  sphere  of  the  electrical 
contractor  has  been  greatly  extended. 

Reviewing  the  whole  situation,  it  is  evident  that  extra- 
ordinary progress  has  been  made  during  the  past  decade, 
and  -one  is  led  to  wonder  what  will  happen  during  the  next 
few  years.  That  finality  is  far  from  attainment  is  certain  : 
in  view  of  the  continuous  rivalry  between  the  four-cycle  and 
the  two-cycle  systems,  and  the  vertical  and  horizontal  types 
of  engine ;  the  many  modifications  of  the  Diesel  system  which 
have  been  introduced ;  the  possibility  of  a  gas  turbine  being 
developed,  and  the  resurrection  of  the  proposal  to  generate 
electricity  at  the  pit's  mouth  with  the  aid  of  gas  engines 
and  transmit  it  to  all  parts  of  the  country  (thus  finally 
solving  the  smoke  abatement  problem) — it  cannot  be  doubted 
that  there  is  abundant  scope  for  invention  and  evolution, 
and  that  ten  years  hence  practice  in  connection  with  internal - 
combustion  engines  will  have  undergone  great  changes. 

However,  for  the  moment  we  must  concern  ourselves 
rather  with  what  is  than  with  what  will  be  ;  and  therefore 
we.  have  thought  it  opportune  to  collect  a  large  number  of 
representative  examples  of  practice  in  all  the  branches  of 
the  industry  to  which  we  have  referred,  and  to  place  them 
before  our  readers  in  the  hope  that  they  will  be  found 
instructive,  useful,  or  suggestive,  according  to  individual 
wants  and  aims,  but  interesting,  we  trust,  to  all  engaged  in 
or  connected  with  the  electrical  industry. 


PEAT    FUEL. 


The  discussion  of  Mr.  Tomlinson's  paper  in  Dublin  was 
of  high  value.  In  the  first  place,  the  speakers  kept  strictly 
to  the  subject,  which  cannot  be  said  of  discussions  in  general, 
and  secondly,  all  those  who  spoke  for  other  than  compli- 
mentary purposes  seemed  to  have  wlad  the  paper  carefully 
beforehand — a  precaution  which  has  so  much  to  recommend 
it  that  its  constant  omission  is  a  matter  for  wonder. 


The  audience  obtained  much  assistance  from  the  admirable 
speeches  of  Messrs.  Carter  and  Turnbull,  representing  respec- 
tively Messrs.  Crossley  Bros,  and  the  Power  Gas  Corporation, 
the  two  firms  which  have  done  most  to  advance  the  practical 
use  of  peat  upon  economical  lines.  The  representatives  of 
both  firms  are  to  be  congratulated  upon  the  strictly  legitimate 
use  of  a  very  tempting  opportunity  for  advertisement  and 
odious  comparisons. 

We  believe  that  a  syndicate  has  spent  a  large  sum 
of  money  upon  experiments  on  a  bog  in  Dumfries,  which 
involved  the  use  of  a  good  deal  of  machinery,  but  nothing 
was  said  of  the  results  at  this  meeting,  so  it  would  not  be 
surprising  to  hear  that  in  this  case,  as  in  so  Inany  others, 
the  bog  has  won  again.  If  that  should  be  so,  Mr.  Tomlin- 
son's theory  will  receive  further  support,  and  it  might  pay 
these  experimenters  even  now  to  try  it. 

The  record  of  the  old  Dutchmen's  work  may  be  said  to 
have  given  birth  to  this  theory  that  Nature,  aided  slightly 
by  man,  will  give  us  peat  in  large  quantities  dry  enough  to 
use  in  gas-producers ;  and  it  was  from  modern  Dutchmen's 
industry  that  Mr.  Carter  drew  the  most  helpful  facts.  In 
spite  of  severe  competition  with  cheap  .Welsh  anthracite, 
and  cheaper  Belgian  semi-bituminous  coal,  peat  is  a  com- 
mercial product  in  Holland  to-day,  and  that  is  due  to  the 
simple  methods  of  getting  it.  Moreover,  experience  has 
proved  that  there  is  an  almost  negligible  difference  between  ' 
the  results  obtained  from  peat  with  34  per  cent.,  and  62  per 
cent,  of  water,  while  the  gas  is  as  good  as  that  from  the 
best  Welsh  anthracite.  In  fact,  peat  is  an  almost  ideal  fuel 
for  use  in  a  producer,  for  it  does  not  clinker,  and  leaves  but 
little  ash,  and  the  grate  is  kept  clean.  A  centrifugal 
extractor  deals  with  the  tarry  matter  satisfactorily. 

Critics  of  the  theory  of  drying  peat  in  situ  may  ask,  with 
a  show  of  reason,  what  is  to  prevent  the  winter's  rain 
undoing  all  the  work  of  the  summer's  sun,  even  though  the 
mass  be  drained  in  the  manner  proposed,  iil  which  event 
the  peat  harvest  would  be  confined,  as  at  present,  to  the 
short  summer  months;  but  the  Dutch  have  proved  that  a 
stack  of  peat  will  emerge  from  winter  with  only  40  per  cent., 
or  thereabout,  of  water,  and  any  Irish  or  Scotch  peasant, 
whose  only  fuel  is  peat,  will  point  to  his  stacks  in  evidence 
of  the  fact  that  summer-dried  peat,  which  has  not  been 
protected  from  excessively  humid  winter  weather,  does  not 
take  up  much  more  water. 

We  have  advanced  much  nearer  the  utilisation  of  peat 
upon  a  very  large  scale  than  most  people  imagine,  and  the 
sooner  the  professional  men  who  have  an  intimate  knowledge, 
or  are  able  to  absorb  a  knowledge,  of  the  facts,  start  in  to 
educate  the  laymen  who  have  the  opportunity  and  the 
means  to  turn  the  bogs  into  gold  and  smiling  pastures,  the 
better  it  will  be  for  the  country  at  large. 

We  know  now  that  peat  is  an  ideal  fuel,  and  that  engines 
of  any  size  can  be  run  with  the  gas  it  gives  off.  We  know- 
that  the  products  of  peat,  other  than  fuel  gas,  are  as  valuable 
as  the  products  of  anthracite,  and  the  method  of  getting 
them  is  an  old  story.  What  we  do  not  know  is  the  simplest 
part  of  the  whole  affair  ;  it  is  the  way  to  get  peat  into  the 
producer  at  a  cost  which  will  allow  a  profit  to  be  made  out 
of  the  sale  of  the  peat  products — chemicals  •  and  power. 
That  is  what  we  do  not  know,  say  for  Ireland  or  Scotland, 
out  of  practical  experience  upon  a  sufficient  scale  ;  but 
now  we  are  able  to  guess  it  more  nearly  by  the  Ught  of  the 
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Are  M-hich  Mr.  Tomlinaon  has  struck  out  of  the  18th-cen- 
tury Dutchmen  and  Mr.  McMeadows. 

Mr.  Turnbull  says  that  his  company  has  solved  even  the 
last  problem,  as  instan<ed  by  the  important  peat  recovery 
and  power  plants  at  Osnabrlick  (Hanover)  and  Oreutano 
(Italy),  and  there  is  no  reason  to  suppose  that  these  in- 
stallations are  not  quite  satisfactory  ;  but  they  cannot  be 
taken,  and  Mr.  Turnbull  did  not  suggest  that  they  should 
be  taken,  as  sure  guides  to  success  in  the  Irish  bogs. 

But  what  a  little  thing  it  is  that  stands  between 
Ireland  and  fortune! — £10,000  spread  over  five  years  to 
prove  whether  or  not  a  bog  can  be  made  to  contain  only 
50  per  cent,  of  water  by  drainage  and  evaporation. 

Not  Ireland  only  stands  to  win  heavily  witk  any  stake 
that  is  thrown,  for  England  and  Scotland  possess  large  peat 
deposits  in  parts  remote  from  coal,  and  the  nation  is  waking 
up  to  the  belief  that  the  world  was  not  made  for  the  coal 
miner  alone.  The  price  of  coal  will  stay  at  higher  rates 
than  before  the  strike  until  the  owners  and  the  distributors 
have  recouped  themselves  for  their  enormous  losses  from  the 
pockets  of  the  consumers,  and  after  that  the  rates  will  be  as 
much  higher  than  the  previous  normal  as  the  wages  bill  is 
above  the  old  wages  bill.  Therefore,  we  shall  all  keep  our 
eyes  turned  to  the  quarters  from  which  relief  may  be 
expected,  and  the  peat  fuel  problem  ought  to  get  such  a 
chance  of  solution  as  it  has  never  had  before. 

Mr.  Tomlinson's  investigations,  and  the  discussion  of 
his  last  paper,  have  cleared  a  broad  straight  road  to  success  : 
but  let  us  be  quite  sure  that  we  have  all  got  out  of  the 
jungle  of  previous  failures  to  the  point  from  which  we  can 
see  that  road  clearly.  The  engine  is  ready,  the  producer  is 
ready,  and  the  recovery  plant  is  ready.  The  peat  is  wait- 
ing in  untold  quantity  to  be  put  into  the  producer  at  a 
price  which  will  allow  a  net  profit  to  be  made  upon  the 
manufacturing  processes  which  are  to  follow,  and  money 
will  pour  in  directly  the  peat  is  ready  at  the  price.  Mr. 
Tomlinson  says  that  this  price  is  to  be  not  more  than  4s. 
He  may  be  right,  or  he  may  be  wrong,  and  nobody  can  say 
HUtil  what  we  have  called  the  grand  experiment  has  been 
made.  If  4s.  is  not  exceeded  the  bog  can  be  worked 
at  a  profit  for  sulphate  of  ammonia  alone,  and  it 
is  that  fact  which  gives  us  so  much  more  hope  for  peat  than 
ever  before,  and  leads  us  to  lay  down  the  following  sequence 
of  events  for  the  guidance  of  those  who  would  see  clearly  down 
the  broad  road. 

First,  then,  comes  the  drainage  of  a  selected  bog — say  the 
Bog  of  Allen.  When  this  is  proved  feasible,  but  not  a 
moment  earlier,  is  to  be  put  down  a  recovery  plant  upon  a 
large  scale. 

When  this  is  working  at  a  profit,  but  not  a  moment 
earlier,  may  be  put  down  the  generating  station,  upon  as 
large  a  scale  as  the  probable  demand  requires  ;  and,  as  the 
date  of  completion  of  this  station  might  be  5  or  even  10 
years  after  the  first  drain  was  cut,  there  would  be  ample 
time  in  which  to  canvass  for  consumers  of  electricity. 

A  scheme  properly  thought  out  on  those  lines  will  be 
much  more  likely  to  command  success  than  the  scheme  to 
which  we  are  so  unhappily  accustomed,  involving  usually  the 
immediate  expenditure  of  huge  capital  sums  upon  machinery 
and  plant  for  cutting  and  drying  the  peat,  for  gasifying  it 
and  producing  electricity,  and  for  transmitting  the  elec- 
tricity over  large  areas  of  desolate  country  in  search  of 
consumers. 


ELECTRIC     IGNITION    IN     INTERNAL 
COMBUSTION    ENGINES. 

The  Respective  Claims  of  the  High  axd  Low-Texsiox 

Systems. 


By  JOHN  S.  LEESE. 


Each  of  the  above-mentioned  systems  of  electrical  ignition 
includes  amongst  its  partisans  those  who  look  with  unqualified 
disfavour  upon  the  other  sys-tem — the  one,  that  is  to  say, 
which  does  not  meet  with  thiir  p>ersonal  approval.  That 
each  system  has  its  drawbacks  is  an  undeniable  and  freely 
admitted  fact  amongst  tolerant  designers  and  useis.  1  he 
blind  adherence  to  one  or  otht-r  system  whiih  one  sometimes 
comes  across  is  usually  the  result  of  either  a  long  experience 
and  deep  knowledge  of  that  S36tem,  coupled  witli  a  compara- 
tive ignorance  of  the  other,  or  else  early  failures  with  the  dis- 
credited system. 

Internal-combustion  engines  may  be  conveniently  divided 
into  four  classes  for  the  purpose  of  discussing  ignition  s}  stems. 
These  are  : — 

1.  Low-speed  horizontal  gas  engines. 

2.  High-speed  vertical  gas  engines. 

3.  Low-speed  horizontal  oil  engines. 

4.  High-speed  vertical  oil  engines,  including  automobile 
and  similar  volatile  spirit  engines. 

Considering  the  advantages  of  high  and  low-tension  ignition 
for  the  first  case,  practice  is  all  in  favour  of  the  low-tension 
magneto  system  for  these  engines,  which  are  usually  applied 
to  more  or  less  steady  loads  and  run  at  a  constant  and  com- 
paratively low  speed.  The  constancy  of  the  load  and  speed 
renders  the  alteretion  of  the  timing  of  the  ignition  during 
runnhig  hours  a  matter  of  but  slight  importance  ;  whilst  the 
temporary  retardation  of  the  spark  for  starting-up  purposes 
may  easily  be  accomplished  with  the  low-tension  system. 
The  moving  parts  are  comparatively  immune  from  wear  and 
consequent  noise  owing  to  the  low  S{)eed.  The  system,  con- 
sisting of  low-teasicn  magneto,  tappets  and  sparking  plug,  ia 
quite  separate  from  the  other  functions  of  the  engine,  and 
needs  practically  no  attention,  the  only  obvious  necessity 
being  to  keep  the  plug  electrodes  in  good  condition  as 
regards  clean  contact,  so  as  to  ensure  a  good  spark.  This 
duty  can  hardly  be  called  troublesome.  Oscillating  armatures 
subject  the  magneto  machine  to  less  wear  than  rotary  ones, 
and  altogether  the  system  may  be  regarded  as  one  of  the 
most  reliable  parts  of  the  whole  power  unit.  The  com- 
paratively low  compression  of  low-speed  engines  rendeis  the 
low-tens  on  current  eminently  suitable  fur  the  work,  whilst 
its  aftplication  reduces  the  necessity  for  extreme  care  of  the 
insulated  cables.  The  spark  is  just  as  intense  at  starting-up 
speed  as  it  is  at  normal  speed,  and  thus,  other  things  being 
equal,  easy  starting  is  assured.  • 

The  application  of  high-tension  ignition,  either  in  the 
form  of  the  high-tension  magneto  or  battery  and  coil,  to 
this  class  of  work  has  not  been  altogether  neglected,  but  it 
has  made  very  little  progress.  The  advantages  claimed  for 
it  are  quietness  and  ease  of  control.  The  former  advantage 
is,  however,  somewhat  discounted  by  the  fact  that,  us  low- 
speed  engines  are,  as  a  rule,  comparatively  noisy  in  general 
working,  the  extra  clicking  due  to  the  low-tension  tappets  is 
not  worth  considering.  The  second  advantage  named  is  not 
generally  particularly  desired  in  this  type  of  engine,  as  before 
noted.  WhereaE  battery  and  coil  s}  stems  give  as  good 
sparks  at  starting  up  as  when  running  at  full  speed,  high- 
tension  magnetos  cannot  claim  this  advantage,  as  the  in- 
tensity of  the  spark  increases  with  the  armature  speed.  The 
sparking  points  of  bigh-tension  plugs  require  to  be  kept  at 
the  proper  distance  apart,  or  else  trouble  will  ensue,  but  low- 
tension  plugs,  so  long  as  they  make  and  break,  may  be  relied 
upon  for  constant  performance. 

In  high-speed  vertical  gas-engine  work  the  noise  per 
cylinder  is  generally  reduced  to  a  minimun\and  the  addition 
of  four  sets  of  tappets  and  low- tension  plugs  would  increase 
it  unduly.  Also  the  class  of  work  to  which,  .these  engines 
are  generally  put  often  makes  the  facility  of  timing  adjust- 
ment whilst  running  a  great  advanta^a  The  high  com- 
pression of  these  engines  and ,  the  resultant  high,  explosion 
pressures  tend  to  cause  leaks  past  the  mcivable  electi-odes  of 
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the  low-tension  plugs,  whilst  the  wear  on  the  moving  parts 
of  the  system  generally  is  necessarily  more  rapid  than  at  the 
lower  speeds  considered  above.  Unequal  wear  in  the  tappets 
and  plugs  of  each  cylinder  causes  unequal  spark  timing,  and 
this  fault  is  more  difficult  to  correct  in  low  than  in  high- 
tension  systems.  Battery  and  coil  ignition  does  not  possess 
the  disadvantage  of  high-tension  magneto  ignition  regarding 
poor  sparking  at  low  speeds,  and  is,  therefore,  often  fitted 
as  a  supplement  to  the  latter  for  starting-up  and  stand-by 
purposes.  One  sometimes  sees  battery  and  coil  systems 
fitted  without  a  magneto,  or  with  a  small  recharging  dynamo 
in  continuous  operation,  driven  by  the  engine.  If  con- 
veniences are  at  hand  to  render  battery  recharging  easy,  this 
system  saves  in  first  cost  over  the  high-tension  magneto,  and, 
if  well  cared  for,  will  be  found  to  be  at  least  as  satisfactory. 

The  class  of  fuel  and  consequent  amount  of  dirt  in  the 
cylinder  has  considerable  bearing  upon  the  best  type  of 
ignition  to  use  upon  those  low -speed  horizontal  oil  engines 
which  use  electric  ignition.  Taking  all  things  into  con- 
sideration, low-tension  oscillating-armature  magnetos  appear 
to  be  the  best,  on  account  of  the  reduced  likelihood 
of  the  deposit,  which  occurs  on  the  constantly  making  and 
breaking  surfaces  of  the  electrodes,  interfering  with  the 
passage  of  the  spark.  With  high-tension  systems,  the  jump- 
spark  plugs  would  soon  be  likely  to  become  bridged  over 
with  carbon,  causing  short-circuiting.  Most  of  the  other 
arguments  in  favour  of  the  low-tension  system,  which  were 
advanced  in  referring  to  class  No.  1,  may  be  used  again 
in  application  to  horizontal  low-speed  oil  engines. 

The  last  class,  high-speed  oil  and  automobile  engines,  are 
practically  all  favourable  to  high-tension  ignition,  except  in 
the  uncommon  case  of  a  high-speed  vertical  engine  running 
on  heavy  oil  fuel.  Reduction  of  noise  is  one  of  the  chief 
assets  of  high-tension  systems,  whilst  the  system  certainly 
needs  less  attention  than  ever  when  applied  to  high-speed 
spirit  engines  :  indeed,  it  is  this  application  that  it  is  best 
adapted  for.  It  may  be  applied  as  battery  and  coil,  or  as 
magneto  ignition,  although  these  two  are  often  both  fitted 
and  made  supplementary,  one  to  the  other.  In  automobile 
work  neatness  counts  for  a  lot,  and  the  absence  of  moving 
parts,  such  as  tappets,  is  much  appreciated  by  the  user.  This 
is  a  field  in  which  the  high-tension  magneto  reigns  supreme. 
For  boat  engines,  heavy  commercial  motors  and  other 
special  cases,  the  low-tension  magneto  may  be  advantageously 
used,  if,  as  is  often  claimed,  it  is  made  more  foolproof  than 
high-tension  systems,  but  the  control  of  the  low-tension 
timing  is  too  complicated  to  commend  it  for  very 
general  use. 

In  conclusion,  when  selecting  an  ignition  for  an  engine, 
the  relative  advantages  of  each  type  and  system  must  be 
thoroughly  investigated  with  special  reference  to  the  case  in 
hand,  regarding  the  nature  of  the  engine,  fuel,  work  to  be 
done,  attendance  and  general  facilities,  and  neither  system 
should^  be  condemnei  outright  for  any  class  of  work,  as  is 
too  often  done  by  the  extremists  mentioned  in  the  first 
paragraph. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  tfieir  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the,  writer's  name  and  address  in  our  possession. 


Colonial  References. 

As  the  article  published  in  a  recent  number  of  the  Elec- 
trical Review  under  the  heading  of  "  Colonial  Refefences," 
by  "  Colonial,"  directly  concerned  myself,  needless  to  say  1 
started  to  read  it  with  great  interest ;  before  I  had  finished 
the  article,  however,  the  temperature  of  my  blood  had  almost 
reached  boiling  point.  I  turned  the  page  back  again  to  read 
the  Editors'  note,  and  when  I  came  to  the  words  "  young 
engineer,"  I  began  to  reproach  myself  for  so  losing  my 
temper  over  what  was  only  an  ebullition  of  youth. 

>iow,  if  "  Colonial "  had  altered  the  heading  of  his  article 
to  South  African  References,  and  signed  himself  "  South 
Africa,"  I  should  not  have  minded,  but  to  include  all  the 


Colonies  as  he  does,  is  a  great  mistake,  and  I  for  one  must 
defend  the  colony  with  which  I  am  connected. 

About  the  middle  of  the  article  "  Colonial "  says  :  "  It 
must  be  admitted  that  many  men  who,  on  account  of  their 
poor  qualifications,  could  never  get  a  good  position  m 
England,  go  abroad  and  manage  to  get  what  they  cannot  get 
at  home."  Was  this  the  reason  why  "  Colonial "  left  the 
"  Mother  Isle  "  ?  and  did  he  not  get  what  he  expected  when 
he  went  abroad  ?  and  is  this  the  reason  why  he  writes  an 
article  which  will,  far  from  raising  the  status  of  the  electrical 
profession  in  the  Colonies,  tend  to  lower  it  in  the  eyes  of 
home  engineers  ? 

With  regard  to  the  up-to-dateness  of  Colonial  engineers 
and  their  works,  does  "  Colonial "  ever  read  the  "  Contract  " 
columns  of  the  Review  ?  If  he  did,  he  would  see  that 
electrical  plant  of  che  most  modern  type  is  being  tendered 
and  contracted  for  weekly  by  the  Colonies  :  and,  as  a  general 
rule,  whei^this  plant  arrives  in  the  Colony  it  is  erected  and 
tested  by  the  staif  there.  In  England,  on  the  other  hand, 
an  erector  is  sent  out  with  the  plant,  and  usually  some  official 
from  the  firm  comes  to  "  start  up."  These  men  know,  and 
are  accustomed  to,  all  the  peculiarities  of  their  firms'  pro- 
ducts, and  so  can  instruct  the  engineer-in-charge  as  to  the 
best  way  of  running  them.  The  Colonial  engineer  and  his 
staff  must  find  out  all  these  things  for  themselves,  and  in 
this  way  gain  much  useful  and  practical  experience. 

And  now  to  come  to  statistics.  The  plant  I  am  in  charge 
of  is  one  of  the  smallest,  if  not  the  smallest,  in  the  Colonies, 
the  capacity  of  the  plant  being  just  over  500  Kw.  Some  of 
the  plant  is  modern,  but  most  of  it  has  been  running  for  the 
last  IG  years.     The  following  are  some  of  our  figures  : — 

Average  coal  per  KW.-hour,  4  lb. 

Lb.  of  water  evaporated  per  lb.  of  coal,  10  lb. 

Price  in  pence  of  coal  per  KW.-hour  generated  (coal  at 
26s.  per  ton),  'GSd. 

Price  in  pence  of  oil,  waste  and  engine  room  stores  per 
KW.-hour  generated,  -OiHd. 

As  to  Colonial  log  books  being  "  funny,"  I  can  scarcely 
agree  with  "Colonial,"  and  perhaps  he  will  be  interested  to 
know  some  of  the  things  which  we  do  out  here.  Once  a 
shift  the  following  readings  are  taken  and  logged  :  Specific 
gravity  of  boiler  and  condenser  discharges,  temperatures  of 
superheaters  and  feed  water,  coal  per  unit,  water  per  pound 
of  coal,  engine  and  boiler  hours  run,  maximum  load  and 
power  factor.  In  addition  to  these,  there  are  installed 
recording  steam  and  vacuum  gauges,  recording  wattmeters 
and  voltmeters.  Engines  are  indicated  every  six  months,  and 
cards  are  properly  filled  in  and  kept. 

In  conclusion,  I  would  ask  "Colonial"  to  give  details  of 
his  training  and  experience,  and  let  other  people  judge 
whether  he  is  competent  or  not  to  criticise  Colonial  engineers 
and  their  doings.  Hoping  I  have  not  taken  up  too  much  of 
your  valuable  space, 

Near  East. 


With  reference  to  the  article  by  "  Colonial "  in  your  issue 
of  March  29th,  I  have  no  doubt  that  South  African  engineers 
will  accept  your  invitation  to  communicate  their  side  of  the 
question,  but  as  the  article  refers  to  Colonial  engineers 
generally,  I,  for  one,  wish  to  enter  a  protest  against  the 
publication  of  such  vague  statements  in  your  widely-read 
and  influential  journal,  which  being  read  by  persons  in 
authority,  are  likely  to  prejudice  a  Colonial  engineer's 
prospects  of  obtaining  a  home  appointment. 

I  further  question  the  right  of  "  Colonial "  to  include  the 
colonies  in  his  remarks  ;  apparently  he  has  no  experience  of 
any  colony  other  than  South  Africa,  and,  in  my  opinion,  a 
limited  amount  of  that. 

A  belief  already  exists  amongst  some  managers  of  "  Home 
electricity  concerns"  that  the  Colonial  engineer  is  out  of 
date,  and  I  have  suffered  from  this  erroneous  idea. 

Some  few  years  ago  I  was  an  applicant  for  the  post  of 
shift  engineer  in  a  large  power  station,  and  my  application 
was  backed  by  an  engineer  prominently  connected  with  the 
undertaking  ;  the  manager,  however,  would  not  recommend 
my  application,  stating  as  his  reason  for  refusing  to  do  so 
"that  having  been  so  long  in  the  Colonies  (2^  years)  I 
should  be  out  of  date  with  regard  to  English  practice;" 
Had  I  been  in  England  in  an  out-of-the-way  provincial  town  I 
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have  every  reason  to  believe  that  I  wonld  have  secured  the" 
appointment. 

The  question  then  is  : — "  What  advantages  have  assistant 
engineers  in  a  provincial  town  over  their  colleagues  in  the 
Colonies  "  ?  and  how  can  they  keep  themselves  more  up  to 
date  ?  The  former  can  only  keep  up-to-date  by  reading  the 
technical  journals  and  perhaps  an  occsxsional  visit  to  some 
neighbouring  engineering  works  ;  their  salaries  are  usually 
insufficient  to  provide  the  latest  text-books  or  to  allow  of  a 
visit  to  the  engineering  exhibitions  ;  moreover,  the  vacation 
leave  is  restricted  to  two  weeks  at  the  most,  and  as  a  general 
rule  they  do  not  make  a  'busman's  holiday  of  it. 

Now,  take  the  case  of  the  Colonial  engineer  ;  the  arrival 
of  the  technical  papers  is  looked  forward  to  with  great 
interest,  and  they  are  perused  from  cover  to  cover  ;  the 
technical  works  that  concern  the  supply  of  electricity  are 
usually  supplied  by  the  proprietors  of  the  undertaking,  and 
are  read  with  avidity  by  the  staff,  who  have  i»|haps  less 
diversion  for  their  leisure  hours  than  home  colleagues. 

In  the  undertaking  with  which  I  am  connected,  the 
engineers  are  allowed  three  months'  holiday  every  two  years, 
and  personally  I  spend  most  of  that  time  in  England  and 
take  the  opportunity  to  visit  all  the  electricity  works  that  I 
possibly  can,  and  any  engineering  exhibition  in  progress  at 
the  time.  It  is,  therefore,  obvious  that  as  regards  junior 
engineers,  the  Colonial  should  be  equally  up-to-date  with  the 
British. 

Chief  enginsers  at  home  have  more  opportunities  of  keep- 
ing abreast  of  the  times,  and  to  them  the  above  remarks  do 
not  apply,  but,  at  the  same  time,  a  chief  engineer  in  the 
Colonies  has  to  be  a  capable  and  relf-reliant  man,  and  a  man 
that  can  erect  and  maintain  the  whole  of  the  plant  without 
the  aid  of  the  manufacturers,  even  when  handicapped  with 
very  indifferent  labour.  No  home  engineer  can  properly 
appreciate  the  latter  part  of  the  above  sentence.  In  many 
Colonial  stations,  when  a  breakdown  occurs,  the  complete 
repair  is  undertaken  by  the  staff.  In  England,  on  the  con- 
trary, it  is  usually  much  quicker  and  cheaper  to  order  spare 
parts  from  the  makers,  and  although  this  is,  perhaps, 
beneficial  to  the  undertakings,  it  is  not  so  to  the  engineers, 
and  does  not  improve  their  practical  experience. 

It  cannot  be  denied  that  there  are  Colonial  undertakings 
which  are  not  making  normal  progress  ;  the  cause  of  this  is 
usually  "  indifference  and  neglect  on  the  part  of  the  powers 
that  be,"  and  cannot  be  ascribed  to  incompetence  on  the  part  of 
the  chief  or  his  staff.  Local  politics  also  have  quite  an 
influence  on  the  undertakings,  usually,  as  at  home,  acting 
as  a  drag ;  these  obstacles  to  progress  will  be  overcome  by 
the. benign  influence  of  time  and  the  education  of  the 
population  in  matters  electrical. 

Jnstice. 

Tests  of  Metal-Filament  Lamps. 

I  have  read  with  interest  Mr.  Willcox's  letter  on  lamp 
testing  in  your  last  issue.  The  efficiency  of  the  tungsten 
lamp  has  not  yet  been  standardised.  One  maker  aims  to 
produce  lamps  at  1'25,  and  another  at  1'50  watts  per  C.P. 
It  appears  to  me  incorrect  to  test  either  product,  except  at 
about  the  maker's  standard  efficiency.  To  test  at  an  effi- 
ciency at  which  the  maker  does  not  aim  to  work  appears  to 
me  unpractical. 

The  lamps  for  recent  tests  were  obtained  direct  from  the 
makers,  who  were  informed  for  what  purpose  the  lamps 
were  required.  Presumably  the  makers  all  sent  out  new 
lamps  and  selected  them  to  run  on  normal  voltage  at  that 
efficiency  which  they  considered  most  suitable.  This  arrange- 
ment appears  to  me  to  be  fairer  to  the  makers  than  starting 
all  lamps  at  one  efficiency,  irrespective  of  what  the  makers 
may  individually  desire. 

A  test  carried  out  on  these  lines  helps  to  buck  up  the 
makers  to  renewed  efforts,  sets  a  fresh  standard  to  be  sur- 
passed for  each  year,  and  is  useful  as  an  indication  of  the 
general  progress  made  year  by  year. 

I  have  often  carried  out  life  tests  as  Mr.  Willcox  suggests, 
disregarding  the  marked  voltage  and  starting  the  lamps  at 
one  common  efficiency.  Provided  that  mean  spherical  and 
not  mean  horizontal  candle-power  is  measured,  such  a  test 
forms  a  fairly  good  means  of  comparison  of  the  wearing 
quality  of  filaments,  but  it  is  not,  strictly  speaking,  a  test  of 
kmpg. 


-  The  fjljjection  to  V>uying  lamps  in  the. open  market  is  that 
the  samples  would  be  of  various  ages — new-laid,  fresh  and 
otherwise.  Now  both  the  resisunce  and  emissivity  of  a 
tungsten  filament  undergo  marked  change  during  the  first 
six  or  nine  months  of  its  existence,  even  if  the  lamp  is  kept 
idle  all  the  time.'  The  result  would  Vjc  that  the  various  mak*^;;^ 
would  not  start  fair. 

In  conclusion,  I  wonld  Uke  to  thank  Mr.  WiUcox  for  his 
criticism.  I  should  like  to  receive,  either  publicly  or  privately, 
such  a  candid  criticism  from  every  subscriber  to  the  lamp 

test  report. 

Lancelot  W.  Wild. 

Westminster,  April  I2th,  1912. 


Legal.  -Gott  v.  Veritjs,  Ltd. 

In  the  rep<^^)rt  appearing  in  your  issue  of  the  5th  inst.  of  the 
hearing  of  an  action  by  Arthur  Edgar  Gott  against  Teritys, 
Ltd.,  of  Aston,  you  state  that  the  Judge  said  he  had  come  to 
the  conclusion  that  there  was  a  breach  of  agreement  with 
regard  to  one  of  the  patents. 

We  should  be  obliged  if  you  would  permit  us  to  correct 
that  statement,  the  fact  being  that  the  judgment  of  the  Court 
was  merely  upon  the  construction  of  the  agreement  between 
the  parties,  and  it  was  to  the  effect  that  if  our  clients 
(Veritys,  Ltd.)  had  "  wilfully  "  done  certain  things,  then  a 
breach  of  the  agreement  had  been  committed,  but  the 
question  whether  they  had  wilfully  done  these  things  wajs 
referred  to  an  Official' Referee,  who  will,  of  course,  hear  the 
evidence  of  both  sides  before  arriving  at  a  decision,  and  the 
costs  of  the  action  are  to  abide  the  result  of  such  Referee's 

report. 

Ansell  &  Ashford, 

Solicitors  for  the  Defendant*. 

Birmingham,  April  11/A,  1912. 

[Our  report  was  derived  from  the  Southall  and  Norwood 
Gazette,  as  stated  in  our  issue  of  April  5th. — Eds.  E.R.] 


Frandnlent  Tests. 


The  publication  of  the  article  on  this  subject  in  your  issues  of 
the  5th  and  1 2  th  inst.  cannot  be  allowed  to  pass  without'  strong 
protest ;  it  is  misleading,  and  with  those  having  little  know- 
ledge of  the  subject  treated,  it  must  create  an  absolutely 
false  impression  ;  it,  in  fact,  accuses  directly,  or  by  sugges- 
tion, all  and  sundry  firms,  of  deliberate  and  systematic  fraud 
in  connection  with  the  work  done  on  their  test-beds,  and. 
incidentally,  grossly  libels  inspecting  engineers  in  general, 
and  Admiralty  overseers  in  particular. 

For  some  U  or  more  years  I  have  been  directly  engaged 
in  the  testing  departments  of  several  of  the  largest  firms 
manufacturing  electrical  plant  in  this  country,  and  have 
attended  many  "  official  trials  "  at  engine  makers'  works  and 
afterwards  on  site.  I  have  met  a  large  number  of  Admiralty 
officials,  from  those  coming  direct  from  Whitehall  down  t< 
the  young  assistant  overseer  (usually  first  trained  as  a  dock- 
yard apprentice)  fresh  to  his  job,  and  I  cannot  call  to  mind 
a  single  one  whom  I  would  dare  have  the  effrontery  to  attempt 
to  befool  by  most  of  the  obviously  crude  and  certain-to-be- 
found-out,  so-called,  "  tricks  of  the  test-bed  "  mentioned  by 
the  writer  of  the  article.  My  experience.  Sir,  is  that,  on 
the  whole,  the  Admiralty  overseer  knows  his  job  pretty  well, 
and  does  his  work  concientiously  and  well,  for  it  must  not 
be  forgotten  that  he  has  always  the  fear  before  his  eyes 
that  the  plant  he  passes  will  have  to  perform  equally  well 
later  on,  and  \\oe  betide  him  should  there  be  any  great 
discrepancy  between  the  results  of  the  two  tests. 

The  charges  made  against  firms  of  such  standing  as  to  bo 
on  the  Admiralty  list  can  scarcely  require  any  refutation. 
Considered  from  the  point  of  simple  policy,  does  anyone 
believe  it  to  be  worth  the  while  of  a  large  firm  to  run  the 
risk  of  attempting  such  frauds  as  are  enumerated,  when 
detection  means  not  only  removal  from  the  Admiralty  but 
from  all  Government,  'India  Office,  Colonial  and  other 
important  lists  ?  The  news  of  such  detection  would  travel 
far  and  wide,  and  would  not  be  long  in  reachmg  the  ears 
of  competing  firms  who  naturally,  as  a  matter  of  busmess. 
would  use  the  information  to  the  disadvantage  of  the  offend- 
ing firm. 
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Again,  such  practices  would  be  bad  pob'cy,  as  in  the  case 
of  most  coiUrsJcts,  as  already  pointed  out,  tests  have  to  be 
repeated,  after  erection,  on  site  ;  now  it  is  obviously  unwise 
to  rush  things  throujih  the  test  and  later  on  to  have  trouble 
on  site  as  the  alt»  rations,  adjustments,  or  whatever  may  have 
to  be  done  in  order  to  bring  the  plant  up  to  specification, 
will  cost  a  much  larger  amount  than  if  carried  out  at  the 
maker's  works. 

• '  Yet  another  proof  of  the  insanity  of  such  methods  is  that 
in  these  days  of  competition  a  satisfied  customer  is  a 
sine  qua  non  for  successful  business  ;  only  those  engaged  in 
getting  orders  know  fully  how  difficult  it  is  not  only  to 
obtain  new  customers  but  to  retain  the  old  ones,  or  how 
easily  a  good  customer  may  be  lost. 

Your   contributor  has  a  very  low  and  perverted  view  of 

"the  testing  engineer  ;  it  is  not  only  a  case  of  "  All  men  are 
Liars,"  but  liars  all  the  time.  I  can  assure  him  that  to  my 
knowledge  there  are  many  men  engaged  in   this  class  of 

■work  who,  if  not  from  a  moral  point  of  view,  consider  their 
best  duty  to  their  employers  is  to  take  the  ro/e  not  of 
counsel  but  of  judge  and  to  hold  the  balance  between  those 

■responsible  for  design  and  manufacture  (who  rightly  are 
always  keen  on  getting  the  maximum  duty  from  a  given 
piece  of  plant)  and  the  customer,  and  who  make  it  their 
business  to  see  that  he  gets  a  satisfactory  article  ;  were 
this  not  the  case  a  testing  department  were  unnecessary. 

I  cannot  but  think  that  the  writer  of  the  article  looks 
out  upon  Lfe — business  life — through  grey  spectacles,  and 
if  engaged  in  inspecting  work  I  can  well  imagine  him  to  be 
a  Shylock  with  no  idea  of  give  and  take  ;  for  to  turn  the 

■  tables  for  a  moment,  I  have  known  a  consulting  engineer 
insist  on  a  rebate  from  the  price  of  a  large  motor-generator, 

..  the  armature  of  which  had  a  rise  of  two  or  three  degrees 
above  that  specified,  notwithstanding  a  3  per  cent,  higher 
combined   efficiency   (quite   genuine,    Mr.    Author !)   than 

J -guaranteed. 

In  conclusion,  I  deny  that  specially  "falsified"  instru- 

.  ments  and  thermometers  with  fictitious  scales,  &c.,  exist  in 

/the  test  departments  of  responsible  firms,  and  as  regards  the 
faking  of  the  tests  of  combined  sets  in  the  manner  stated 

■  for  temperature  and  regulation,  I  cannot  conceive  that  any 
.  sane  engineer  would  attempt  such  almost  impossible  methods ; 

in  fact,  the  article  generally  gives  one  the  impression,  not- 
withstanding a  statement  to  the  contrary,  that  most  of  these 
"  fakes,"  plausible  as  they  may  seem,  have  come  from  any 
place  other  than  the  test-bed. 

Modulus. 

Some  Thoughts  on  "Some  Thongbts  on  Publicity." 

Because  the  position  of  the  author  of  "  Some  Thoughts 
on  Publicity  "  on  a  pinnacle  among  central  station  engineers 
has  never  been  questioned,  we  must  regret  that  he  has 
published  his  private  opinion  and  thus  loaded  the  muzzles 
of  the  ever-ready  opposition  with  such  valuable  publicity 
materiaL 

It  may  be  that  he  is  somewhat  rancorous  at  the  loss  of 
dignity  to  the  profession  by  the  introduction  into  its 
deliberations  of  such  huckstering  topics  as  "  How  we  diddle 

them  at ,"  or  "  Expedience  teaches,"  but  even  so  a 

sacrifice  of  inaction  would  be  more  commendable  than  this 
"  queering  of  the  pitch  "  and  then  damnation  in  a  perora- 
tion of  faint  praise. 

His  philanthropic  concern  for  the  purse  of  the  house- 
holder who  struggles  along  with  two  "  generals  "  is  praise- 
worthy but  unnecessary.  If  such  a  one,  before  pu^rchasing 
for  his  partner  a  half-guinea  flat-iron  (which  br  the  way  is 

■  rather  a  clean  pretty  thing  and  a  distinct  advance  on  those 
Is.  affairs  from  the  Army  and  Navy  Stores),  must  con- 
sider and  compare  standing  charges  and  running  cost  per 
handkerchief  or  other  item,  he  is  admittedly  outside  the 

■  pale  of  any  selling  agent,  and  the  sooner  the  supply  engineer 
fixes  a  slot  meter  on  his  installation  the  better  it  will  be  for 
the  undertaking.  There  is  still  a  great  market  for  elec- 
trical utilities  and  toys,  and  if  these  do  not  quite  come  up 
to  .the  label  it  is  unfair  to  expect  that,  an  infant  industry 

, should  take  the  lead  in  a  crusade  for  the  purification  of 

commerce  whil'e  struggling  for  existence  among  unscrupulous 

^coriipetitors.      After  all,  the  vacuum   cleaner  does    really 

Temdve  dust,   and  has  tbat    advantage  over  the  Family 

Hei-cud  devotee:,  who  merefy  ^tirs  and  spatters  it.  ■• 


There  is  doubtless  a  reluctance  on  the  part  of  manufac- 
turers to  raise  the  wattage  of  apparatus,  and  in  consequence 
we  have  ronvectors  and  radiators  which  compare  badly  with 
the  coal  five  at  its  best,  and  kettl(S,  toasters,  and  egg-boilers, 
whose  time  factors  do  try  one's  patience,  altliou<.'h.  again,  it 
is  valuab'e  to  know  that  the  time  is  a  ronstant  and  can  be 
relied  upon.  With  the  tendency  of  supply  authorities  to 
reduce  the  charge  for  this  clas^  of  demand  to  "  units  at  two 
a  penny,"  manufacturers  would  do  well  to  double  or  treble 
the  capacity  of  heating  elements.  With  this  speeding  up, 
increased  appreciation  would  increase  sales,  prices  would 
drop,  the  necessity  for  much  deplorable  mendacity  would 
disappear,  and  George  Washington  might  obtain  a  post  on 
the  publicity  staff  even  in  competition  with  Ananias. 

There  is  a  real  danger  of  electric  homes  becoming  over- 
popular.  I  have  in  mind  a  house  of  £40  annual  rental, 
where  the  installation,  consisting  of  lighting,  oven,  and 
cooking  fiftensils,  radiators,  hot  water  circulators,  &c..  aggre- 
gate 17  KW,,  with  a  maximum  demand  of  over  5  KW. ;  the 
payment  to  the  supply  company,  with  tariffs  3^d.  lighting 
and  1  Jd.  heating  and  conking,  is  under  £10  per  annum, 
and  the  price  has  now  been  reduced  to  ^d.  per  unit  during  the 
six  summer  months.  An  extended  imitation  of  the  above  in 
a  residential  district  must  not  only  give  the  mains  engineer 
to  think,  but  must  dispel  the  justification  for  enticing  and 
encouraging  this  class  of  demand  by  recklessly  foregoing 
charges  on  capital,  which  will  inevitably  have  to  be  found. 


1 


Electricity  Works,  Barnes, 
April  Ibth,  1912. 


George  C.  Law. 


Notes  from  Canada. 

The  able  and  forcible  article  on  page  574  of  your  current 
issue  has  to  me  been  most  interesting,  for  just  recently  I  have 
been  engaged  on  a  duty  which,  perhaps,  is  not  particularly 
common  in  this  country,  viz.,  arranging  for  the  lay-out  and 
purchase  of  the  electrical  power  and  lighting  equipment  for 
a  large  Canadian  factory  requiring  some  few  thousand  H.P., 
and  the  experience  gained  in  so  doing  has  been  of  a  very 
instructive  nature. 

In  common  with  your  correspondent,  I  find  that  practi- 
cally all  electrical  supply  and  insurance  companies'  rules, 
regulations,  and  requirements,  are  those  originating  in  U.S.A., 
and  it  is  here  that  the  would-be  purchaser  of  British  material 
finds  himself  up  against  something  approximating  to  a  brick 
wall. 

The  standard  regulations  with  respect  to  wiring  and 
accessories  are,  I  find,  those  of  the  National  Board  of  Fire 
Underwriters,  and  a  wonderful  code  it  is.  Many  unkind 
things  have  been  said  regarding  the  rules  issued  by  various 
municipal  authorities  of  this  country,  but  the  worst  of  them 
— from  the  contractor's  point  of  view —  is  streets  behind  the 
"  National  Electrical  Code  "  in  specifying  all  sorts  of  petti- 
fogging details  and  requirements.  Many  of  these  require- 
ments do  not  by  any  means  add  to  the  efficacy  of  the  instal- 
lation, and  difficulty  is  experienced  in  conforming  with  the 
regulations  when  purchasing  standard  and  high-class  articles 
over  here  ;  for,  naturally,  the  Code  has  been  written  up  to 
suit  the  American  market.  ... 

The  installation  rules  of  the  Institution  of  Electrical 
Engineers  are  not,  I  gather,  accepted  by  any  supply  com- 
pany or  fire  insurance  company  in  Canada,  at  least  in  the 
West,  and  it  would  seem  that,  in  the  interest  of  the  British 
manufacturer,  it  is  very  essential  that  something  effective 
should  be  done  to  form  a  Canadian  Section  of  the  Institu- 
tion of  Electrical  Engineers,  and  efforts  made  to  get  the 
Institution  of  Electrical  Engineers'  regulations  accepted  as 
the  standard,  instead  of  the  code  previously  referred  to. 
,  Until  this  is  done,  it  seems  to  me  there  is  very  little  chance 
of  many  large  orders  for  cable  and  accessories  coming  to  this 
country  ;  for  example,  it  is  doubtful  if  many  firms  over  here 
can  give  delivery  from  stock  of,  say,  a  mile  of  "  slow  burn- 
ing "  wire,  or,  alternatively  a  mile  of  "  slow  burning  weather- 
proof "  wire,  or  again,  of,  say,  a  gross  of  lamp-holdeiB 
screwed  ^-in.  American  pipe  thread. 

I  suppose  that  over  here  private  individuals  cannot  do 
very  much  towards  establishing  a  Canadian  section  ;  most  of 
the  work  must  be  done  in  Canada,  bi^t  I  feel  sure  that  if  the 
idea  -were  suitably  placed  before  G&nadian  rngineers  it  wbtild 
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not  be  long  before  sufficient  response  would  be  ma^e  to 
warrant  the  establishing  of  such  a  section,  with  doubtless 
beneficial  results  to  many  other  than  those  directly  engaged 
in  electrical  engineering. 

W.  H.  B. 


NATIONAL    INSURANCE  :    WITH    SPECIAL 

REFERENCE    TO    THE    ELECTRICAL 

INDUSTRY. 


By  JOF.  J.  H.  &TANSFJELD,  F.C.I  S. 


For  months  past  much' has  been  heard  about  the  National 
Insurance  Act,  T911,  from  all  points  of  view.  Friendly 
Societies,  Trade  Unions,  doctors,  servants  and  others  have 
expressed  their  doubts  of,  or  concurrence  with,  the  Act,  but 
perhaps  the  least  has  been  publicly  said  or  written  by  the 
great  majority  of  employers  or  employed,  that  is  to  say,  by 
those  who  are  most  vitally  alTected  by  its  provisions. 

Strange  as  this  may  appear  at  first  sight,  it  is  not  perhaps 
difficult  to  account  for,  because,  in  addition  to  the  general 
apathy  with  which  most  Bills  in  the  making  which  aflect  the 
social  condition  of  the  people  are  met,  the  bulk  of  employers 
have  few  officially  recognised  channels  by  which  their  con- 
sidered views  can  be  made  known  to  our  legislators — particu- 
larly where  a  Bill  is  treated  as  a  so-called  non-contentious 
measure — whilst  employes  have,  so  far  as  they  are  members 
of  Friendly  Societies  or  Trade  Unions,  no  doubt,  made  their 
wishes  known  through  these  Societies  or  Unions,  and  so  far 
as  they  are  not  members  have  troubled  very  little  about 
the  matter  at  all. 

We  are,  however,  not  now  concerned  with  the  consideration 
of  the  merits  of  the  Act,  as  whether  liked  or  disliked  it  is 
un  fait  accompli,  and  it  must  be  accepted  and  made  the 
best  of. 

The  Act  is  estimated  to  affect  in  one  way  or  another  about 
14  million  persons,  but  it  is  only  proposed  in  this  article  to 
deal  with  the  provisions  relating  to  employers,  and  parti- 
cularly those  emplojers  who  are  engaged  in  theTarious 
branches  of  the  electrical  industry  ;  but  limited  as  this  side 
of  the  question  is,  it  is  necessary  to  carefully  consider  over 
one- third  of  its  1 15  Sections  and  at  least  six  out  of  its  nine 
Schedules. 

The  Act  is  divided  into  three  parts.  Part  I  (83  Sections 
and '5  Schedules)  dealing  with  National  Health  Insurance  ; 
Part  II  (24  Sections  and  3  Schedules)  with  Unemployment 
insurance  ;  and  Part  III  (8  Sections  and  1  Schedule)  con- 
taining miscellarjeous  provisions.  In  considering  the  matter 
it  will  be  convenient  to  take  the  subjects  of  national  health 
insurance  and  unemployment  insurance  separately. 

National  Health  Insurance. — Insured  persons  are  broadly 
divided  into  two  classes — employed  contributors  and 
voluntary  contributors — but  as  the  latter  are  persons  who 
are  not  employed  within  the  meaning  of  that  part  of  the 
Act  which  refers  to  national  health  insurance,  we  need  not 
concern  ourselves  about  them  except  to  note  that  the  Act 
contains  provisions  (Sec.  6)  providing  for  a  change  from 
the  voluntary  rate  to  the  employed  rate  of  contributions,  in 
which  case  the  employer  is  concerned  with  the  rate  of  con- 
tributions payable. 

lb  becomes  necessary,  therefore,  to  consider  who  are 
employed  contributors,  and  a  definition  of  these  will  be 
found  in  Part  I  of  the  first  schedule,  which  sets  out  in  full 
what  may  be  shortly  stated,  that  employed  contributors 
are  all  persons  who  are  employed  in  the  United  Kingdom 
(excluding  the  Channel  Islands  and  the  Isle  of  Man) 
under  any  contract  of  service  or  apprenticeship  and  under 
any  conditions  of  employment. 

The  rates  of  contributions  payable  in  Great  Britain  are 
set  out  in  the  second  Schedule,  and  so  far  as  they  affect 
employer  and  employed  are  as  follows  :  To  be  paid  by  the 
employer — 9d.  a  week  ;  to  be  paid  by  the  contributor — men, 
4d.  a  week  ;  women,  8d.  a  week.  Should  the  employe  be  21 
or  o\'er,  and  the  remuneration  does  not  include  board  and 
lodgiDg,  the  r&tca  payable  per  vtek.  vary  as  f'ollowa.jf  the 
daily  wages  c(6  nbt  exceed  2s.  6d.  : —  -\-.- 


Not  exceeding 
per  day. 

Paid  by  employer. 
For  men.         For  wom^n. 

Paid  by 

contributor 

l8.  fid. 

M.                      -,d. 

— 

l8.  M.  to  2'. 

^.                      46. 

Id. 

28.  to  2fl.  6fl. 

4d.                     .W. 

.3d. 

The  rates  payable  in  Ireland  are  : — To  be.  p^id  by  em- 
ployer, 2^d.  a  week  ;  to  \)C  paid  by  the  contfibator — 
men,  3d.  a  we<?k  ;  women,  2d.  a  week.  In  the  case  of 
employf'S  of  21  or  over,  under  the  conditions  abo\e  referred 
to,  the  i-ates  are  : — 


Not  exceeding 
per  day. 

Is.  6d. 

Is.  6d.  to '28. 

28.  to  28.  6d. 


Paid  by  femployer. 
For  men.        For  women. 

4  id.         m. 

4d.  M. 

3id.  24d. 


Paid  by 
contribator. 


id. 
2d. 


In  the  case  of  voluntary  contributors,  the  rates  payable  by 
them  will  vary  according  to  a  table  to  be  prepared  by  the 
Insurance  Commissioners,  unless  they  are  below  the  age  of 
45  at  the  date  of  entry  into  insurance,  and  such  entry  is 
made  within  six  months  after  the  commencement  of  the  Act, 
when  the  rates  of  contributions  will  be  as  above'  T-Sec.  5). 
Should  a  voluntary  contiibutor  become  employed,  the  rate 
payable  by  him  as  a  voluntary  contributor  will  continue  to  be 
payable,  unless  an  application  is  made  by  him  to  be  treated  as 
an  employed  contributor  (where  such  an  application  can  be 
made  under  the  Act),  but  the  contribution  payable  by  the 
employer  will  be  the  same  in  either  case  (Sec.  6).  'Where  a 
voluntary  contributor  becomes  employed,  it  would  appear 
necessary  for  the  employer  to  ascertain  from  the  employe 
what  contributions  must   be  deducted  on  his  behalf. 

The  before-mentioned  rates  are,  however,  subject  to  the 
following  variations  : — 

1.  No  contributions  are  payable  by.  either  employer. .or 
employed : — 

(a)  If  the  employe  is  not  16  years  of  age  (Sec.  1  (1)). 

(b)  If    the  employe    is   70    years  of    age  or  upwards 

(Sec.  4  (3)). 

(c)  If  the  employe  is  under  a  contract  of  apprenticeship 

without  receiving  any  money  payment  (First  Schedule, 
Part  I  (a)). 

(d)  If  the  employe  is  engaged  in  other  than  manual 
labour  at  a  salary  of  over  £160  per  annum  (First 
Schedule,  Part  II  (g)). 

(e)  Whilst  the  employed  contributor  is  away  on  holiday. 

or  otherwise  without  remuneration,  or  is  in  receipt 
of  sickness  or  disablement  benefit  (Third  Schedule  (1)). 

2.  Contributions  are  payable  by  an  employer  on  his  own 
behalf,  but  not  on  behalf  of  the  employe  : — 

(a)  If  the  employe  is  65  years  of  age  or  upwards,  and 

under  the  age  of  70  (Sees.  1  (4)  and  49). 

(b)  If  the  employe  has  obtained  a  certificate  exempting 

him  from  the  liability  to  be  insured  under  the  Act. 
because  (1)  he  is  in  receipt  of  a  pension  or  income 
of  an  annual  value  of  £26  or  upwards,  or  (2)  he  is 
ordinarily  and  mainly  dependent  for  his  livelihood 
upon  some  other  person  (Sec.  2  (1)). 

3.  It  may  be  arranged  for  no  contributions  to  be 
payable  : — 

(a)  If  the  employment  is  under  the  Crown  or  any  local  or 

other  public  authority  where  the  Insurance  Com- 
missioners certify  that  the  employes  are  already  as 
well,  or  better  provided  for  (First  Schedule. 
Part  II  (b)). 

(b)  If  the  employment  is  as  a  clerk  or  salari'^d  ofEoial  m 

the  serv'ice  of  a  railway  or  statutory  company  w£o 
are  already  provided  for  by  a  superannuation  fund 
approved  *  by  the  Commissioners  (First  Schedule. 
Part  II  (c)). 

4.  It  may  be  arranged  to  reduce  the  rate  of  contributions 
payable  by  employers  and  employed  if  it  is  the  custom  to 
pay  wages  during  periods  of  disease  or  disablement,  subject 
to  consent  of  the  Insurance  Commissioners  and  the  compli- 
ance with  certain  prescribed  provisions  (Sec.  47). 

5.  The  r^tes  of  contributions  payable  may  be  varied  .- — 

(a.)  By  the  Insurance  Commissioners  including  persons 
now  excluded  by  Part  II  of  the  Firet  Schedule  to 
the  Act.  These  include  amb'ngst  others,  the  persoiis 
mentioned  under  (3)  abo■^•«  and  clerks  and  salaried 
officials,  agents,  &C.  (Sc'd.  1  (2))  and 
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(b)  In  the  case  of  employment  of  a  Beasonol  nature  and 
subject  to  periodical  fluctuation,  when  the  contribu- 
tion payable  by  both  employers  and  employed  may 
be  increased  by  a  special  order  of  the  Commissioners 
(Sec.  50). 

6.  The  employer  may  be  concerned  with  a  varying  rate 
of  contributions  so  far  as  the  employe  is  concerned  under 
the  following  circumstances  : — 

(a)  If  a  voluntary  contributor  becomes  an  employed  con- 

tributor and  does  not  apply  to  be  transferred  to  the 
employed  rate  of  contribution  (Sec.  6). 

(b)  If  an  approved  society  makes  a  special  levy  upon  its 

members  in  consequence  of  a  deficiency  in  its 
accounts  (Sec.  35).  It  is  not  clear  from  the  Act 
whether  this  levy  should  be  made  upon  the  society's 
members  direct  or  through  the  employer. 
If  upon  a  valuation  by  an  official  valuer  under 
Sec.  36,  a  compulsory  levy  is  made  upon  members 
when  the  employer  may  be  required  to  collect  such 
levy  by  weekly  instalments. 

contributions  in  respect  of  employed  contributors 
(except  of  course  that  portion  payable  by  the  Treasury)  are 
to  be  paid  in  the  first  instance  by  the  employer  (Sec.  4  (2)), 
the  rules  as  t«  payment  and  recovery  of  contributions  paid 
on  behalf  of  employed  contributors  being  prescribed  at  some 
length  in  the  Third  Schedule. 

Shortly  stated,  the  provisions  of  this  Schedule  are  : — 

-    1.  One  weekly  contribution  is  payable  for  each  week  or 
.  part  of  a  week. 

2.  If  wages  are  paid  the  contributions  may  be  recovered 

by  deduction. 

3.  The   contributions   deducted   must   be   for   the   same 

period  as  the  wages  paid. 

4.  If  the  contributions  are  not  deducted  they  can  only  be 

recovered  summarily  as  a  civil  debt  within  three 
months  thereafter. 

5.  The  first  person  employing  a  contributor  in  any  week 

is  the  employer  for  that  week. 

6.  As  to  indirect  employment. 

7.  No  deduction  may  be  made  if  the  contributor  is  not 
paid  by  wages  or  other  money  payment. 

The  employer   may  not  deduct  his  own  contribution 

from  the  employe. 
The  employe  is  a  trustee  for  sums  deducted. 
As  to  outworkers. 
A  week  is  from  midnight  on  Sunday  to  the  following 

Sunday  midnight. 

Provisions  (3)  and  (4)  of  the  ^above  are  important,  as  it 
would  appear  that  a  contribution  cannot  be  deducted  from 
an  employe  except  for  that  period  for  which  wages  are  paid, 
and  if  wages  are  paid  in  full  by  mistake  the  amounts  over- 
paid can  only  be  recovered  by  an  application  to  the  Courts 
made  within  three  months  thereafter. 

Various  penalties  and  liabilities  affecting  the  employer  are 
contained  in  the  Act  as  follows  : — 

(a)  An  employer  shall  make  good  any  extra  expenditure 

of,  a  society  caused  by  sickness  or  epidemic  above  the 
.  average  where,  upon  inquiry,  it  is  held  to  be  due 
to  the  condition  or  the  nature  of  the  employment  or 
to  any  neglect  on  the  part  of  the  employer  to  observe 
or  enforce  any  Act  affecting  health,  housing,  &c.,  or 
any  regulations  made  under  such  an  Act  (Sec.  03). 

(b)  A  fine  not  exceeding  £10,  in  addition  to  any  unpaid 

contribution,  is  payable  in  respect  of  each  employed 
contributor  if  contributions  are  not  paid  or  deducted 
by  the  employer  (Sec.  69). 

(c)  The  employe  may  proceed  against  an  employer  if  he  is 

deprived  of  any  benefits   through  the  employer  not 
•  making  contributions  in  respect  of  him  (Stc.  70). 

(d)  Where  an  insured  person  appears  to  be  entitled  to 
compensation  under  the  Woikmen's  Compensation 
Act,  1906,  the  Employers'  Liability  Act,  at  ccnimon 
law  or  othetwise,  and  refuses  or  neglects  to  take  pro- 
ceedings, a  society  or  Insurance  Committer  may  take 
proceedings  against  the  employer  to  enforce  the 
claim  (Sec.  11).  -   -       

There  are  several  other  sections  in  this  part  of  the  Act 


8. 

9. 
10. 
11. 


which  may  affect  employers,  the  most  important  being  as 
follows  :-^ 

Sees.  25  and  73  makes  special  provisions  for  super- 
annuation or  other  provident  funds  established  at  the  date  of 
the  Act  for  the  benefit  of  persons  employed  by  one  or  more 
employers,  and 

Sec.  39  provides  that  such  funds  may  be  exempted  from 
pooling  arrangements  made  by  societies  having  less  than 
5,000  members  at  the  time  of  a  valuation. 

Sec.  58  provides  for  advisory  committees  being  appointed 
by  the  Insurance  Commissioners,  consisting  of  representatives 
of  associations  of  employers  and  others. 

Unemployment  Insurance. — In  order  to  ascertain  whether 
a  workman  comes  under  the  unemployment  portion  of  the 
National  Insurance  Act,  a  careful  reading  of  the  Sixth 
Schedule  will  be  necessary  :  and  although  the  electrical 
industry  is  not  specifically  included  in  the  list  of  trades 
which  may  be  shortly  described  as  (1)  building,  (2)  con- 
struction of  worts,  (3)  shipbuilding,  (4)  mechanical 
engineering,  (5)  ironfounding,  (6)  construction  of  vehicles, 
and  (7)  sawmilling,  it  must  not  be  overlooked  that  under 
Sec.  107  (2)  in  determining  any  question  as  to  whether  any 
trade  in  which  a  workman  is  employed  is  an  insured  trade 
or  not,  for  the  purposes  of  unemployment  insurance,  regard 
must  be  hiad  to  the  nature  of  the  work  in  which  the  work- 
man is  engaged  rather  than  to  the  business  of  the  employer, 
and  it  seems  clear  that  the  erection  of  generating  stations 
and  sub-stations,  and  most  of  the  work  of  equipping  them, 
will,  therefore,  come  under  this  part  of  the  Act,  and  it  may 
be  that  the  laying  C)f  mains,  the  construction  of  street  boxes, 
the  erection  of  overhead  mains,  and  other  similar  works,  bring 
the  electrical  industry  in  most  of  its  branches  within  its 
purview. 

As  in  the  case  of  health  insurance,  contributions  are  pay- 
able by  the  employer  on  his  own  behalf  and  on  behalf  of  his 
workmen  (Sec.  85),  but  there  are  no  provisions  as  to  pay- 
ment and  recovery  under  the  unemployment  insurance 
portion  of  the  Act  similar  to  the  Third  Schedule  dealing 
with  health  insurance,  it  being  apparently  left  to  the  Com- 
missioners to  issue  these. 

These  rates  of  contributions  are  set  out  in  the  Eighth 
Schedule,  and  are  as  follows  for  the  respective  periods  of 
employment : — 


Period  not 

Payable  by 

Payable  by 

exceeding. 

Age. 

employer. 

workmen. 

1  day 

16  or  over 

Id. 

Id. 

2  days 

16  to  18 

Id. 

Id. 

»1 

18  or  over 

2d. 

2d. 

1  week 

16  to  18 

Id. 

Id. 

n 

18  or  over 

2id. 

2id. 

The  contribution  payable  may  be  added  to  or  varied  under 
the  following  conditions  : — 

1.  By  the  inclusion  with  the  consent  of  the  employer  of 
{a)  Workmen  who   are   employed   under  the  same  em- 
ployer partly  in  an  insured  trade  and  partly   not  in 
an  insured  trade  to  be  treated  as  if  they  were  wholly 
employed  in  an  insured  trade  (Sec.  91  (1)  {a)) 

(b)  Workman  employed  in  a  rural  district  and  occasion- 
ally occupied  in  an  insured  trade  (Sec.  97). 

2.  By  the  extension  of  the  Unemployment  Insurance  pro- 
visions by  an  Order  of  the  Board  of  Trade  with  the  consent 
of  the  Treasury  (Sec.  103). 

3.  By  an  alteration  by  the  Board  of  Trade  of  the  rate  of 
contributions  payable  but  so  as  not  to  treat  employer  or 
w  orkmen  unequally  or  to  increase  the  contributions  above 
Id.  each  per  week. 

(«)  If  the  unemployment  fund  is  insolvent  (Sec.  93  (2)  ). 
(b)  By  septennial  revisions  if  the  unemployment  fund  is 
insufiicient'or  more  than  sufficient  (Sec.  102). 

It  should  be  stated  here  that  the  contribution  rates  may 
be  varied  under  (Z')  as  between  trade  and  trade,  and,  should 
this  power  be  exercised,  some  difficulties  may  be  expected  as 
the  1  st  of  insured  trades  overlap. 

The  following  provisions  provide  (or  contributions  to  be 
refunded  by  the  Boai'd  of  Trkde  to  the  employer  : — 

(a)  If  an  employer  applies  within  one  month  after  the 
end  of  any  year,  one-third  of  the  contributions  of  the 
employer  must  be  refunded  in  respeci  of  any  workman 


"•f. 
n 
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who  has  been  continually  employed  through  the  year, 

and  in  respect  of  whom  not  loss  than  45  contributions 

have  been  paid  (Sec.  *J4  (1)  ). 
(b)  If  an  employer  has  been  systematically  working  short 

time,  such  contribution  paid  by  him  for  his  workmen 

and  himself  as  may  seem  just  to  the  Board. 
(r)  If  contributions  have  been  raadefor  a  person  who  has 

been  engaged  as  an  insured  workman  in  error  (Sec. 

100  (2)). 

The  most  important  provisions  affecting  employers  not 
already  enumerated  arc  : — 

1 .  Courts  of  referees  for  the  purposes  of  the  Act  must 
represent  employers  with  an  equal  number  of  work- 
men's representatives  and  an  independent  chairman 
(Sec.  90). 

1'.  Employers  may  make  arrangements  with  labour 
exchanges  to  carry  out  certain  duties  under  the  Act 
(Sec.  99). 

3.  As  to  tines  for  offences  (Sec.  101). 

General. — Soc.  110  provides  that  contributions  payable  by 
an  employer  under  the  Act  are  preferential  debts  within  the 
meaning  of  the  Bankruptcy  Act,  1888,  and  under  Sec.  Ill 
the  benefits  are  inalienable. 

Under  Sec.  112,  inspectors  have  powers  of  entry  and 
examination  in  respect  of  any  premises,  other  than  a  private 
dwelling  house  not  being  a  workshop,  where  he  has  reasonable 
grounds  for  supposing  workmen  are  employed. 

The  foregoing  deals  only  with  the  most  important  pro- 
visions, and,  indeed,  the  Act  enters  very  little  into  the  details 
of  administration,  leaving  these  to  the  direction  of  the 
Insurance  Commissioners. 

Many  points  are  doubtful,  difficulties  are  already  apparent, 
and  more  will  appear  when  the  Act  is  put  into  operation 
on  July  1 5th  next,  or  such  extended  date  not  being  later 
than  January  1st,   1913,  as  the  Commissioners  may  fix. 

In  the  Pensions  Act  recently  passed  in  France,  it  is 
stated  that  the  Book  of  Industries  issued  by  the  Govern- 
ment extends  to  nearly  900  pages.  The  National  Insurance 
Act  deals  with  more  than  the  French  Act,  and  it  may  be 
anticipated  that  the  various  orders  and  instructions  of  the 
respective  Commissioners  for  England,  Wales,  Scotland  and 
Ireland  will  be  voluminous. 

It  is  clear  that  for  some  time  to  come  employers  will  have 
to  keep  up  to  date  with  these  Orders  and  Instructions,  and 
the  Associations  connected  with  the  various  industries  should 
be  of  great  assistance  in  this  direction.  In  this  necessary 
work,  no  doubt  the  Institution  of  Electrical  Engineers  and 
the  B.E.A.M.A.  Will  take  their  fair  share. 

It  would  appear  from  a  careful  reading  of  the  Act  that 
employers  will  have  a  good  deal  of  additional  work  to  do  in 
providing  for  the  payment  of  contributions.  An  alteration 
in  the  ruling  of  the  wages  sheets  will  be  necessary  in  most 
cases,  and  an  efficient  method  of  checking  the  issue  lof 
stamps,  the  analysing  of  contributions,  the  payment  of 
casuals  and  gangs  and  of  men  working  at  a  distance  from 
the  central  works,  will  be  required. 

In  order  that  workmen  may  prove  continuous  employment, 
or  where  a  workman  has  lost  his  card  or  book,  communica- 
tions with  his  society  or  the  Post  Office  will,  no  doubt,  arise, 
and  this  additional  work  will  entail  additional  clerical 
expense,  the  cost  of  which  can  at  present  only  be  conjectured. 
This  article  is  by  no  means  exhaustive,  but  it  is  hoped  that 
it  may  help  somewhat  in  anticipating  the  requirements  under 
the  Act,  particularly  so  far  as  it  affects  employers  in  the 
various  branches  of  the  electrical  industry. 


THE    TEMPERATURE    OF    GAS-ENGINE 
CYLINDERS. 


A  Steam  Turbine  monument. — According  to  Power, 

the  General  Electric  Co.  has  re-erected  in  the  centre  of  a  park  plot 
in  its  grounds  at  Schenectady,  N.Y.,  the  first  5,000-KW.  Curtis 
steam  turbine  installed  in  the  Fiek  Street  station  of  the  Common- 
wealth Edison  Co.  at  Chicago.  It  is  to  serve  as  a  memorial  to  the 
rapid  development  of  the  steam  turbine  unit  applied  to  central 
station  service.  This  turbine  was  installed  in  the  Fisk  Street 
station  eight  years  ago,  being  put  in  operation  on  October  2nd,  1903, 
and  remained  in  continuous  service  until  May  2i)th,  1909.  It  was 
specified  in  the  contract  by  President  InsuU  when  this  unit  was 
replaced  that  it  should  be  pet  up  ns  a  monnment  to  commemorate 
the  great  step  in  engineering  which  its  installation  marked.  A 
bronze  tablet  detailing  its  history  has  been  placed  on  the  turbine. 


TuK  general  impression  is  thaL,  as  the  temperature  of 
the  gas-engine  cylinder  increases,  so  up  to  a  point 
does  the  efficiency,  but  the  p^jwer  developed  becomes 
less.  Experiment  has  shown,  says  ^Ir.  Batey  in  an 
article  in  Cassier's  Mayuzine,  that  the  efficiency  increases  op 
to  212^  F.,  a  temperature  beyond  which  opposite  results  are 
shown.  It  is  easy  to  understand  why  the  power  grows  less 
as  the  cylinder  wall  becomes  hotter,  for  the  cylinder  must 
heat  the  mcoming  charge,  and  the  expansion  of  this  will 
reduce  the  quantity  entering  the  cylinder. 

The  work  done  depends,  says  Mr.  Batey,  upon  the 
difference  between  the  temperature  of  the  entering  charge 
and  that  of  the  exhaust  gas.  He  cites  an  entering  tempera- 
ture of  80'^  F.,  and  an  exhaust  temperature  of  ItOO'^  F.,  the 
difference  being  S20°,  which  is  a  measure  of  the  work  done. 
We  confess  ourselves  unable  to  follow  this  argument,  which 
appears  to  be  reckoning  in  a  sort  of  reverse  fashion,  for  is 
not  work  done  by  fall  of  temperature  ?  The  charge  may 
enter  at  80^,  but  it  speedily  acquires,  say,  a  temperature 
of  2,500^  and  it  leaves,  say,  at  900".  The  difference  is 
■1,G00'',  and  it  is  this  difference  that  measures  the  work 
done.  Mr.  Batey  may  be  right  in  his  conclusions,  but  we 
cannot  follow  his  argument. 

But  it  is  easy  to  agree  to  the  statement  that  a  highly- 
heated  residual  exhaust  will  prevent  the  entry  of  a  full 
weight  of  fresh  charge,  though  even  here  it  must  not  be 
overlooked  that  a  cool  exhaust  spells  a  greater  weight  of 
residual  gases,  for  the  weight  of  gas  occupying  unit  volume 
varies  inversely  as  the  absolute  temperature. 

The  united  volume  of  charge  and  residuals  remains  ecjual, 
but  the  weight  of  the  charge  will  vary.  Thus  to  gee  as 
much  power  with  a  hot  charge  as  with  a  cooler  charge  a 
bigger  cylinder  is  required.  Generally,  therefore,  says  the 
author,  where  results  are  referred  to  a  theoretical  com- 
pression of  4  to  1,  the  engine  should  be  designed  for  a  com- 
pression ratio  of  5  to  1. 

Tests  by  Prof.  Hele-Shaw  are  quoted  to  show  the  relation  of 
variation  of  water  temperature  to  the  gas  tests.  In  five  tests.- 
as  below,  the  engine  ran  at  speeds  varying  from  1,080  to 
1)06  K.P.M.,  where  the  exit  jacket  water  varied  from  77°  to 
253"4''.  In  the  first  three  tests  the  water  ran  through  the 
jackets.  In  I^os.  4  and  5  the  water  was  simply  allowed  to 
boil  off,  glycerine  being  employed  in  No.  5  to  keep  up  the 
temperature. 


Temperature 

Y\ 

No.  test. 

Entry. 

Exit. 

B.H.I', 

Rev. 

1 

t!tr2 

1  1 

4-775 

l.OSC, 

2 

644 

131 

447 

1.084 

3  ■ 

644 

212 

397 

903 

4* 

...       212 

212 

407 

925 

.'-. 

...       2r):V4 

2534 

3-94 

90G 

It  is  to  be  noted  that  the  power  per  revolution  varies  but 
little.  It  is  not  always  the  highest  economy  that  is  wanted  in 
daily  work.  Oftener  it  is  the  maximum  plant  output  which 
is  sought,  no  matter  at  what  cost,  and  hence,  perhaps,  the 
ordinary  rule  that  jackets  are  best  worked  at  I2i>  exit 
temperature. 

Of  course,  in  theory  it  is  rank  folly  to  cool  the  cylinder 
of  a  heat  engine.  But  even  if  it  were  practicable  to  work  a 
cylinder  without  water  cooling,  this  could  not  be  don?  with 
present  methods  of  taking  in  the  charge.  This  t^imply 
flows  in  after  the  moving  piston,  and  only  so  much  enters  as 
can  make  its  way  in.  But  the  charge  may  be  pumped  into 
the  cylinder,  and  is  so  pumped  in,  in  the  case  of  the  Korting 
engine,  which  is  the  modern  representative  of  the  Clerk 
engine.  In  the  Clerk  system  the  charge  is  forced  into  the 
cylinder  by  a  separate  pump  and  at  minimum  temperature. 
The  cylinder  temperature  has  no  effect  in  controlling  or 
limiting  the  weight  of  the  entering  charge,  and  the  cooling 
jacket  can  then  be  worked  at  any  temperature  that  may  be 
found  best. 

The  economic  advantage  of  the  internal-combustion 
engine  is  made  the  more  evident  when  it  is  reflected  that 
this  economy  is  secured  despite  the  use  of  so  bad  a  principle 
as  the  water  cooling  of  the  working  cylinder. 
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THE    INTERNATIONAL 

SMOKE    ABATEMENT    EXHIBITION 

AND  CONFERENCE. 


[by  our  special  correspondent.] 


{Concluded  from  page  576.) 

The  Conferences  on  Smoke  Abatement,  held  on  Tuesday, 
Wednesday  and  Thursday,  March  2Gth,  27th  and  28tli, 
attracted  influential  gatherings  of  experts  and  representatives 
of  municipal  and  local  authorities,  as  well  as  many  foreign 
visitors.  The  attendances  were  not  so  large  as  had  been 
expected,  doubtless  owing  to  the  dithculties  created  by  the 
coal  miners'  strike  ;  on  the  Northern  railways  of  the  United 
Kingdom  especially,  a  very  large  number  of  trains  had 
been  withdrawn. 

It  was  stated  by  Mr.  Chubb,  the  very  energetic  and 
courteous  secretary  of  the  Exhibition  and  Conference,  how- 
ever, that  71  authorities  and  societies  had  sent  representa- 
tives to  the  Conference  ;  there  were  21  delegates  from  the 
London  borough  councils,  over  25  delegates  from  provincial 
councils,  nine  delegates  from  foreign  municipalities,  one 
each  from  the  Governments  of  Sweden  and  Holland,  and 
several  from  America.  The  attendance  at  the  Conferences 
therefore  made  up  in  weight  and  influence  what  it  lacked 
in  numbers,  and  most  interesting  papers  and  discussions 
were  heard. 

As  28  papers  were  presented  during  the  three  days,  it  is 
impossible  in  this  brief  report  to  give  any  complete  summary 
of  the  same  or  of  the  discussions  upon  them,  and  all  that 
can  be  attempted  is  a  general  review  of  the  results  attained. 
The  papers  and  official  reports  of  the  discussions  are  to  be 
published  in  vqlume  form  by  the  Coal  Smoke  Abatement 
Society  as  soon  as  possible,  and  this  volume  will  be  on  sale 
'   shortly  at  the  offices  of  the  Society. 

The  nine  papers  read  on  Tuesday,  March  26th,  dealt  with 
the  effects  of  a  smoke-polluted  atmosphere  upon  buildings, 
paintings,  statuary  and  plants.  Many  interesting  details 
were  given  by  Sir  Arthur  Church,  Mr.  H.  Redfern,  Mr. 
Ruston,  Miss  Agar,  and  others,  relating  to  the  injury  arising 
from  the  soot  and  dust  and  acid  vapours  contained  in  the 
air  of  the  metropolis  and  other  towns,  and  to  the  best 
methods  of  preserving  stonework,  metalwork,  and  paintings 
from  further  harm  from  this  cause.  As  Mr.  Walter  Reid 
poinied  out  in  the  discussion,  competent  architects  ought  to 
choose  their  building  materials  with  an  eye  to  the  atmo- 
spheric and  climatic  influences  to  which  they  will  be  exposed. 
and  not  to  indulge  in  marble  and  bronze  combinations 
for  the  centre  of  the  metropolis.  Tuesday's  papers  and  dis- 
cussions contained  much  useful  information  for  all  interested 
in  this  side  of  the  subject,  including  details  of  how  the  old 
York  Watergate  on  the  Embankment  was  cleaned  by  L.C.C. 
workmen,  its  inches-deep  deposit  of  London  soot  "being 
removed  without  injury  to  the  underlying  carved  stonework. 

On  Wednesday,  March  27th,  16  papers  were  planned  for 
reading  and  discussion  ;  the  subjects  dealt  with  all  related  to 
the  work  done  in  organising  preventive  action,  and  to  the 
practical  methods  of  securing  the  abatement  of  both 
domestic  and  factory  smoke.  Reports  upon  the  progress  of 
the  smoke  abatement  movement  in  Germany,  in  England, 
and  in  America,  were  presented  by  Herr  Ing.  Nies,  of 
Hamburg  ;  Mr.  J.  B.  C.  Kershaw,  of  Liverpool  ;  and  Mr. 
Thomas  E.  Donnelly,  of  Chicago.  These  reports  illustrated 
the  widely  different  methods  of  attacking  the  problem  in 
the  three  leading  manufacturing  countries,  and  will  be 
useful  later  for  reference  purposes.  On  Wednesday  after- 
noon, the  more  practical  subjects  of  stoking,  wasteful  power 
production,  and  solid  smokeless  fuels,  were  dealt  with  by 
Commander  Caborne,  Mr.  John  S.  Pearson,  Dr.  John  S. 
Owens,  and  Mr.  W.  Scott-Moncrieff,  and  much  useful 
information  was  given  in  the  papers  and  in  the  subsequent 
discussions.  Captain  San  key,  who  was  in  the  chair  at  this 
sitting  of  the  Conference,  made  a  record  by  disposing  of  six 
papers  and  the  discussion  upon  them  in  80  minutes, 
which  suggests  that  he  had  studied  to  good  purpose  the 
editorial  remarks  upon  tne  duties  of  chairman  of  Smoke 
Abatement  Conferences,  contained  in  the  issue  of  the  Elec- 
TRSCAL  REVjQiW  of  March  15th.  The  representative  of  a 
certain  patent  fuel  caused  some  amusement  at  this  session  of 


the  Conference,  by  reading  a  lengthy  document  setting  forth 
the  advantages  of  this  form  of  coal,  but  after  listening  for 
five  minutes  to  this  advertisement  for  C — 1 — d,  the 
audience  declined  to  hear  more  of  it,  and  most  effectually 
applied  the  closure. 

The  present  laws  and  prospective  legislation  relating  to 
smoke  abatement  engaged  the  attention  of  the  delegates  to 
the  Conference  on  Thursday,  March  28th,  when  four  papers 
were  presented,  dealing  with  this  side  of  the  subject.  Mr. 
Joseph  Hurst,  of  London ;  Principal  Graham,  of  Man- 
chester ;  Dr.  Des  Voeux,  the  treasurer  of  the  Coal  Smoke 
Abatement  Society,  and  Mr.  Julian  S.  Corbett,  contributed  the 
papers,  and  a  lively  and  interesting  discussion  took  place 
upon  the  rival  policies  urged  by  the  two  different  sections  of 
the  Smoke  Abatement  Society. 

The  following  resolution,  which  was  passed  unanimously, 
indicates  the  compi'omise  that  was  arrived  at,  as  the  result 
of  Thursday's  discussion  and  joint  conference  between 
representatives  of  the  two  societies  : — "  That  this  meeting 
of  delegates  to  the  International  Smoke  Abatement  Con- 
ference recommends  that  the  offer  of  Mr.  A.  Gordon  Harvey, 
M.P.,  to  introduce  into  Parliament  the  Smoke  Abatement 
Bill  prepared  by  the  Smoke  Abatement  League  be  accepted, 
and  that  should  such  Bill  not  be  passed  into  law  during  the 
current  Session,  or  should  there  be  no  prospect  of  the  Bill 
passing  in  1913,  steps  shall  be  taken  to  organise  a  depu- 
tation to  the  Government  to  urge  the  appointment  of  a 
Royal  Commission  to  report  upon  the  whole  subject  of  Smoke 
Abatement." 

Since  there  is  not  the  slightest  chance  of  the  Bill  referred 
to  in  this  resolution  being  adopted  as  a  Government  measure 
either  this  year  or  next,  the  London  Society's  proposal  for  a 
Commission  on  the  subject  of  smoke  abatement  is  the  most 
probable  outcome  of  Thursday's  discussion. 

The  other  resolutions  passed  at  Thursday's  Session  of  the 
Conference  related  to — 

1.  The  adoption  of  a  standard  method  of  measuring  the 
atmospheric  soot  and  dust  fall  and  of  recording  the  density 
of  smoke,  and  the  appointment  of  a  sub-committee  to  draw 
up  details  of  the  same  ; 

2.  The  education  and  training  of  stokers  and  granting  of 
certificates  to  the  same  for  efficiency  in  their  work  :  and 

3.  The  co-operation  of  Smoke  Abatement  Societies  in  other 
countries  with  the  proposed  inquiry  of  Pittsburgh  University 
into  the  economic  aspects  of  smoke  abatement. 

There  were  several  afternoon  receptions  held  at  the 
Exhibition  during  the  twelve  days  for  which  it  was  open — 
that  on  March  27th,  when  Mr.  and  Mrs.  S.  Z.  de  Ferranti 
received  the  guests,  being  largely  attended  by  electrical  engi- 
neers. The  majority  of  those  who  attended  this  reception 
stayed  to  hear  the  lecture  by  Mr.  Frank  Bailey,  the  joint 
managing  director  of  the  City  of  London  Electric  Lighting 
Co.,  upon  "  Electricity  for  Lighting,  Heating  and  Power," 
which  was  illustrated  by  lantern  slides,  and  attracted  a  very 
large  audience.  The  abihty  to  hold  the  attention  of  a  "popular" 
audience  for  an  hour,  when  lecturing  upon  a  scientific  subject, 
is  not,  however,  given  to  every  man.  That  Mr.  Bailey  was 
saved  from  failure  was  chiefly  due  to  the  fact  that  he  had  wisely 
announced  he  was  keeping  his  "  plums,"  in  the  shape  of  a 
series  of  cinematograph  films,  for  the  end  of  his  lecture.  Had 
he  exhibited  these  first,  his  fate  might  have  been  that  of  an 
amateur  lecturer,  who,  after  an  eloquent  peroration  at  the 
end  of  a  lantern  lecture  on  astronomy,  found,  when  the  lights 
Avere  turned  up,  that  he  and  the  reporter  were  the  only 
remaining  occupants  of  the  hall.  Like  the  Arabs,  the  audi- 
ence, on  this  occasion,  had  noiselessly  folded  their  wraps 
and  stolen  away.  Many  others  besides  the  writer  followed  a 
similar  example  on  March  27th,  under  cover  of  the  darkness, 
long  before  Mr.  Bailey  had  arrived  at  the  end  of  his 
apparently  interminable  series  of  lantern  slides,  showing 
electric  motors  driving  rolhng  mills,  printing  machines, 
milling  machines,  combing  machines,  grinding  machines, 
and  every  other  type  of  machine  used  in  this  world  for 
manufacturing  or  industrial  purposes. 


Kilmarnock   Electrkify  Supply. — The   T.C.  is   to 

apply  to  the  Scottish  Office  for  authority  to  boirow  £3,760  for 
extensions  at  the  electricity  works. 
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LEGAL 


Webb  v.  Bookeb. 

In  the  Lord  Mayor'a  Court  on  Monday,  bfifore  the  Common  Serjeant 
(Sir  F.  Bo8ani|uet,  K.C.J  and  a  jury,  Mr.  Arthur  O.  Webb,  con- 
structional and  electrical  enKineer,  of  P»rk  Hill  Road,  Ilaver- 
etock  Hill,  brouffht  an  action  aRainst  Mr.  Harry  J.  Booker, 
manaffpr  of  MpHsrs.  J.  A:  H.  Grevener,  ele^'-trical  dcalerp.  of  Eldon 
Street  House,  E.G.,  to  recover  the  sura  of  £50.  Mr.  Wallington 
was  couuHel  for  the  plaintifiF,  while  the  defendant  conducted  his 
own  case. 

On  behalf  of  the  plaintiff,  it  was  ntated  that  he  was  the  inventor 
of  a  certain  flame-arc  lamp,  and  the  def<»ndaut"H  firm  were  to  exploit 
the  invention  if  it  was  satisfactory.     The  lamps  were  to  be  made 
by  a  German  firm.     In  order  that  there  mipht  be  no  difficulty  in 
the  construction  of  the  lamps,  defendant  asked  the  plaintiff,  in 
1910,  to  go  to  Germany,  and  instruct  the  manufacturers  in  the 
proper  way  of  makinp  the  poods.     The  plaintiff  was  promised  £100 
by  the  defendant  for  doinp  that,  and  he  consented  to  po  to  Germany. 
He  received  £25  before  he  went  to  Germany,  and  while  in  that 
country  did  all  that  he  had  undertaken  to  do.     After  his  return  to 
this  country  the  defendant  handed  him  a  further  sum  of  £r>0,  but 
the  balance  of  £25  had  never  been  paid.     The  plaintiff  also  alleged 
that  he  and  the  defendant  were  associated  in  a  drawing?  office.     The 
defendant  said  that  he  knew  of  a  drawing:  office  which  was  "  ffoing 
cheap,"'  and  suggested  that  it  should  be  taken  and  run  in  partner- 
ship.    The  defendant  thought  the  office  would  be  useful  to  both  of 
them,  and  premines  were  taken  at  London  Wall.     The  arrangement 
was  that  the  plaintiff  should  draw  a  salary  of  £8  a  month,  and  that 
the  expenses  should  be  shared  equally,  the  profits  also  to  be  divided 
between  them.     The  expenses  were  paid  by  the  plaintiff  and  the 
defendant.     For  some  time  the  profits  were  shared,  but  when  losses 
were  made  the  defendant  left,  and  now  alleged  that  he  was  never  a 
partner  in  the  concern.     The  plaintiff  alleged  that  the  defendant 
owed  him  £36  17s.  5d.  in  respect  of  the  drawing  office,  but,  instead 
of  claiming  that  sum,  he  only  asked  for  £25. 

The  Dependant  said  that  it  was  agreed  between  him  and  the 
plaintiff  that  the  balance  of  £25  should  only  be  paid  when  the 
lamps  had  been  approved.  The  number  of  lamps  stipulated  had 
not  been  approved,  and  therefore  the  plaintiff  could  not 
claim  the  money.  He  denied  that  he  was  ever  in  partnership 
with  the  plaintiff  in  the  drawing  office.  In  respect  of  that  venture 
he  had  lent  the  plaintiff  various  sums  of  money,  and  he  raised  a 
counterclaim  for  the  recovery  of  such  money,  which  he  said 
amonntpd  to  £27  Os.  7d. 

The  jury  found  for  the  plaintiff  for  the  balance  of  £25  on  the 
contract  for  €100,  and  also  for  the  plaintiff  on  the  counter-claim. 
They  also  stated  that  there  was  a  partnership  between  the  plaintiff 
-  and  defendant. 

^  Mr.  Wallington  suggested  that  an  account  should  be  taken 
of  the  partnership  matter,  but  subsequently  said  he  would  not 
press  the  matter. 

[Other  "  Legal  '  matter  appears  in  our  "  Notes."] 


BUSINESS  NOTES. 


Book  IVotices. — "  Les  Coiiducteui-s  d'Electricite  en 
Aluminium. '  By  E.  Dusaugey.  1912.  Paris  ;  Dunod  &  Pinat. 
Price  7  fr.  50. 

"  Jvurnal  of  the  American  Society  of  Mechanical  Engineers." 
Vol.  34,  No.  4.  April,  1912.  New  York  :  The  Society.  Price 
,  35  cents. 

The  Hill  Publishing  Co.,  Ltd.,  of  Bouverie  Street,  E.C., 
announce  that  in  future  they  will  publish  all  books  issued  in  con- 
nection with  the  following  New  York  papers,  viz.,  liailwuy  Age 
(jiazette,  Signal  Engineer,  and  American  Engineer,  as  the  McGraw- 
Hill  Book  Co.  have  purchased  the  Book  Departments  of  these 
papers. 

'^Bulletin  of  the  Association  des  Ingenieurs  Electriciens." 
December,  1911.    Li^ge  :  The  Association.     Price  6  fr. 

"  Tests  of  the  Absorptive  and  Permeable  Properties  of  Portland 
Cement,  Mortars  and  Concretes."  together  with  "Tests  of  Damp- 
proofing  and  Water- proofing  Compounds  and  Materials."  By  R.  .1. 
Wig  and  P.  H.  Bates.  1911.  Washington:  Government  Printing 
Office. 

,  "  Quarterly  Trade  Journal  of  the  British  Chamber  of  Commerce 
of  Turkey."  March,  1912.  Constantinople:  The  Chamber  of  Com- 
merce.    Price  28.  6d. 

"  Tranmctions  of  the  South  African  Institute  of  Electrical  Engi- 
.ueers."  Vol.  11,  Part  12,  and  Vol.  Ill,  Part  I.  January  and 
.^February,  1912.     Johannesburg  :  The  Institute.     Price  28. 

"Revue  d'Electricite."  Vol.  XXIX.  No.  2.  February,  1912. 
Brussells  :  E.  Bruylant.     Price  1  fr.  75. 

Correction. — In  our  reference  to  Henley's  Fkxibles,  in 
our  last  issue,  13/36  S.W.G.  should  read  14/36  S.W.G. 

.     France. — La  Compagnie  Popp  pour  le  Traitemeut  dee 
..Metaax  par  r£lectricit6  is  the  name  of  a  new  company  which  has 
lately  been  formed  in  Paris,  with  a  capital  of  £40,000. 


Fires. — With  reference  to  our  notice  regarding  the  fire  at 
the  Ipswich  premises  of  ME.fsBS.  Mann,  Egerto.v  4;  Co.,  Ltd..  of 
Norwich,  the  firm  states  that  all  arrangements  have  been  made  for 
continuing  the  buwinesB  without  interruption. 

The  'Jimflu  states  that  by  a  fire  which  occurrfd  at  the  monldin/ 
workfl  of  Me-.sus.  Rowland  Hill  k.  Sonh,  Coventry.  \-aln-^^>.- 
machinery  was  much  damaged,  and  electric  light  and  electric 
power  installations  were  totally  destroyed. 

Kankraptey  Proceedinifs. — Koau   a.vj)   Rail  Exoln- 

t*EBiN(;,    Ltd.     Derby,     late    Duffield,    near    Derby. -- The    first 
meeting  of  creditors  herein  took   i)lace   la.-*t    week  at  the  Offifnal 
Receiver's  Offices,  5,  Victoria  Buildings.  Lon'lon  Road,  Derby.     The 
winding-up  order  was  made   last   February   on  th»-   petition  of   a 
claimant    for   over   £6,000.     The   company    was    incorporaterl    in 
October,   190H,   as  a  private   concern   with   a    nominal  capital  of 
£30,000,  laving  been  formed   for  the    purpose  of   carrying  on  the 
business  of  electrical,  mechanical,  and  constructional  engineers,  and 
to  develop    and    place    on    the    market    inventions  and    improve 
ments  connected    with   road,    rail,    marine,   and    aerial    transport. 
The  company  was  promoted  by  Mr.  Alfred  Richard  Sennett.  who. 
although  he  exercised  the  powers  and  duties  of  director,  managiu^ 
director,    and  chairman  of   the   board,   a'jcording   to    the   OfiBcial 
Receiver,  did  not  hold  or  subscribe  for  any  shares.     He  was  the 
vendor   of    certain    plant,    machinery,    &c..    at    Peckwash    Mills. 
Duffield.  as  per  an  inventory   which   could   not   be  traced,  of   the 
benefit  of  certain  inventions  and  agreements,  and  of   all   drawings, 
A:c.,  relating  thereto,  the  consideration  being  £13,332.  payable  a* 
to  £8,888  in  cash,  and  as  to   £4,444  in  fully-paid  up  shares  in  the 
company.     The  agreement,    however,  was    never    executed    while 
other  agreements  for  lease,  and  relating  to  Sennetfs  services,  were 
also    incomplete.     The   first    two    directors,    namely.    Mr.    Philip 
Yorke  and  Mr.  A.  W'ilfred  Waddy,  were  appointed  by  Sennett.  but 
Mr.  Y'orke  ceased  to  hold  the  position  after  the  first  board  meeting, 
while  the  address  of   Mr.  Waddy  could  not  be  traced.     Eventually 
it  was  decided  that   the   Official  Receiver   and  Mr.  D.  Sibbald  be 
appointed  for  the  position  of  liquidators. 

J.  TizzARD.  electrical  engineer,  Hill  Crest,  Abbey  Road.  Torquay. 
Devonshire. — The  first  meeting  of  creditors  herein  took  place  on 
April  15th  at  the  Official  Receiver's  offices,  9,  Bedford  Circus, 
Exeter,  when  it  transpired  that  the  debtor  had  been  carrying  on 
business  at  Torquay  from  June,  1905,  to  January  last.  He  started 
with  no  capital,  and  his  business  had  chiefly  consisted  of  fitting  up 
installations  for  electric  light  and  telephones  in  private  and  other 
houses  in  Torquay.  At  the  end  of  January  debtor  suddenly  left 
Torquay,  in  consequence  of  which  a  petition  was  presented  on  the 
grounds  that  he  had  left  with  a  view  of  defeating  or  delaying  his 
creditors.  On  April  13th  he  returned  and  surrendered  to  the  pro- 
ceedings. He  stated  that  his  leaving  Torquay  had  nothing  to  do 
with  his  financial  position,  but  was  owing  to  domestic  causes.  He 
further  stated  that  he  had  a  balance  to  the  good  of  some  £30  or 
£40.  The  Official  Receiver  pointed  out  that  the  debtor  had  not 
included  a  claim  by  a  lady  for  £100,  money  alleged  to  have  been 
paid  on  his  behalf.  Debtor,  on  the  other  hand,  said  that  this  lady 
was  indebted  to  him  for  £9u,  but  this  was  denied.  This  claim, 
however,  is  being  very  carefully  investigated.  No  resolutions  being 
passed,  the  matter  remains  in  the  hands  of  the  Official  Receiver. 

Dissolutions     an«l     Liquidations.— Fife    Elkctric 

Power  Co..  Ltd. — A  meeting  is  called  for  May  14th  at  i'8.  Char- 
lotte Street,  Edinburgh,  to  hear  an  account  of  the  winding  up  from 
the  liquidator,  Mr.  J.  Watt. 

Davis  Electrical  Co.,  Ltd. — First  meetings  of  creditors  and 
contributories  are  called  for  April  30th  at  33,  Carey  Street,  W.C. 

The  summary  of  statement  of  affairs  .shows  a  deficiency  of 
£4,786.  In  his  observations  Mr.  W.  J.  Warley,  Assistant  Official 
Receiver,  says : — 

"The  company  was  incorporated  on  October  2nd,  1908,  as  a 
private  company,  with  a  nominal  capital  of  £3,000,  divided  into 
1,000  preference  and  2,000  ordinary  shares,  all  of  £1  each.  It  was 
formed  to  acquire  as  a  going  concern  the  business  of  manufacturer 
and  dealer  in  electric  and  other  lamps  and  electrical  accessoriw, 
previously  carried  on  by  the  vendor  Harry  Emanuel  Davis,  of  17, 
Moor  Street,  Cambridge  Circus,  W.C.  Davis  states  that  he  was  in 
need  of  further  working  capital,  and  that  Charles  Levy,  who  is 
now  his  father-in-law,  was  willing  to  find  funds,  upon  condition 
that  he  received  debentures  as  security.  The  first  and  only 
directors  were  Davis,  Harry  Norman  Howlett,  and  Charles  Levy. 
The  directors  qualification  was  fixed  at  the  holcing  of  10  shares 
each,  and  both  Howlett  and  Levy  were  qualified  by  the  vendor. 
No  remuneration  has  been  voted  to  the  directors  as  such,  but  Davis 
was  appointed  by  the  articles  managing  director  for  life,  to  receive 
by  way  of  remineration  the  yearly  sum  of  £500.  Howlett  also 
managed  a  portion  of  the  company's  business  at  £3  10s.  per  week, 
with  a  commission  on  the  net  profits.  He  has  overdrawn  £62  in 
respect  of  commission.  Levy  resigned  from  the  board  on  March 
15th,  1910.  Howlett  went  abroad  shortly  before  the  winding-up 
order. 

"Davis  states  that  he  had  carried  on  the  business  for  about  10 
years.  According  to  his  books  the  net  profits  for  the  three  years 
preceding  incorporation  were— 190.'i,  £559;  1906.  £484  ;  190< . 
£377.  The  terms  of  the  purchase  were  embodied  in  an  agreement 
dated  October  12th.  1908,  made  between  the  company  and  Davis,  by 
which  the  company  agreed  to  purchase  the  goodwill  and  assets,  ae 
at  January,  1908,  subject  to  the  liabilities  of  that  date.  The 
vendor  alsc  was  to  retain  £200  in  respect  of  his  services  m 
managing  the  business  from  January  Ist.  1908,  to  date  of  com- 
pletion. The  purchase  consideration  was  fixed  at  £1,998,  to  be 
satisfied  by  the  allotment  of  998  fully-paid  shares  of  £1  each,  and 
10  first  mortcrage  debentures  of  £100  each  ^forming  part  of  a  seriea 
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mS  ex3=)9\in?  &2.0')')),  cirryiasr  iaberest  'at  5  per  cent,  par  annum 
Bni  sjoured  upin  the  whole  of  the  a3^et3  of  the  oompiny. 

"Taa  a-noimt  of  the  purchase  coasidarafcioa  (£1,998)  wvs  arrived 
at  a?  foUow-5 :  kueU  transferred  to  company  by  vendor  at  Jaauary 
1st,  1908  :—Cnh,  £297  ;  sto3k-in-trade,  £863;  lease  of  premise*, 
£370;  additions  to  premises,  £133;  furniture,  £i5  ;  goodwill, 
£1,129  =  £2,837.1es3vendor'sUabiUtie3 taken  over  in  excessof  book 
debts  collected,  £766  ;  tradins;  loss  from  January  Ist,  1908,  to  date  of 
completion.  £73  =  £1,998.  On  October  12th,  1908,  998  shares  were 
allotted  to  Davis  as  fully  piid,  on  November  12th,  190S,  ten  deben- 
tures for  £100  each  were  also  issued  to  him,  and  the  purchase  was 
thereby  completed.  A  further  two  shares  have  been  issued  for 
cash,  and  are  fully  paid.  On  the  same  day  five  debentures  of  £100 
each  were  issued  to  Levy  for  cash  then  subscribed.  Accordingr  to 
the  books  of  the  company,  the  result  of  its  trading  has  been  : — 
From  November  12th,  1908,  to  December  31st,  1908,  loss  £50  ;  to 
December  31st,  1909,  loss  £834  ;    to  December  31st,  1910,  loss  £63, 

"In  addition  to  the  debentures  referred  to  above,  further 
debentures  have  been  issued  from  time  to  time,  viz.,  in  September, 
1909,  five  first  debentures  of  100  each  issued  to  Levy  for  cash, 
making  £2,000  in  all  issued  in  respect  of  first  debentures.  In 
March,  1910,  on  the  occasion  of  Davis's  marriage,  first  debentures 
for  £1,500  were  transferred  to  the  trustees  of  his  marriage  settle- 
ment. £1,000  out  of  Davis's  name  and  £500  from  Levy.  Davis  also 
transferred  960  of  his  shares  to  the  trustees.  On  May  17th,  1911, 
a  further  issue  of  £1,100  second  debentures,  ranking  after  the 
£2,000  referred  to  above,  was  made,  as  to  £600  to  Levy  in  respect 
of  £300  cash  then  advanced  and  for  £300  previously  advanced,  and 
as  to  £500  to  Davis,  being  £200  for  cash,  £200  in  respect  of  an  old 
liability  of  his  taken  over  by  the  company,  but  from  which  his 
creditor  would  not  release  him,  and  £100  for  salary  due.  Davis 
states  that  some  time  in  September,  1911,  owing  to  delay  in  pay- 
ment by  some  of  the  company's  debtors,  he  found  it  necessary  to 
apply  for  time  to  certain  creditors  of  the  company,  who  held  bills 
shortly  becoming  due,  but  received  unfavourable  replies  ;  also  that 
he  asked  Levy  to  make  further  advances,  but  without  success.  On 
September  25th  he  consulted  his  solicitor,  who  advised  him  to  call 
a  meeting  of  shareholders  to  wind  up  the  company  voluntarily. 
Davis  issued  the  notices  on  September  28  th.  On  October  6th  the 
resolution  for  voluntary  liquidation  was  passed,  and  on  the  same 
day  Mr.  G.  E.  Corfield,  incorporated  accountant,  was  appointed 
receiver  by  the  debenture-holders,  who  thereupon  entered  into,  and 
has  since  been  in  possession  of  the  company's  property. 

"  From  September  1st  to  October  6th  goods  were  delivered  to  the 
company  much  in  excess  as  regards  value  of  any  delivered  during 
a  similar  period  of  trading  at  any  time  during  the  company's 
existence,  viz.,  £1,614,  of  which  £1,034  relates  to  the  time  betweeti 
September  25th  and  October  6th  (the  date  of  the  voluntary  winding- 
up).  With  the  exception  of  a  few  small  items,  the  whole  of  these 
goods  were  ordered  within  a  few  days  of  delivery.  No  creditor  in 
respect  of  goods  was  pi  id  after  September  15th,  but  in  the  fortnight 
prior  thereto  accounts  for  goods  amounting  to  about  £310  were 
paid.  Davis's  explanation  of  this  apparent  method  of  increasing 
the  debenture-holders'  security  is  that  he  believed  up  to  the  last 
that  Levy  would  supply  sufficient  funds  to  carry  on  the  business, 
and  that  liquidation,  although  provided  for,  would  not  be  neces- 
sary. Having  regard  to  Davis's  interest  in  the  debentures,  to  his 
relationship  to  the  other  debenture-holders,  and  to  the  enhancement 
by  the  above-mentioned  purchases  of  the  debenture-holders'  security 
by  at  least  £1,000  in  the  period  above  referred  to,  the  matter  will 
require  further  consideration.  The  unsecured  claims,  £3,358,  are 
in  respect  of  goods  supplied,  £3,288,  printing  £3,  advertising  £15, 
carriage  and  freight  £10,  law  costs  £17,  money  lent  £25.  Davis 
attributes  the  failure  of  the  company  to  lack  of  working  capital 
and  to  bad  debts." 

The  Reorganisation  and  Control  Syndicate,  Ltd., 
2,  Coleman  Street,  B.C. — Under  a  compulsory  winding  up  order 
made  against  this  company,  Mr.  H.  M.  Winearls,  Official  Receiver, 
has  now  issued  his  report  to  the  creditors  and  shareholders.  The 
liquidation  accounts  show  liabilities  £2,160  against  assets  valued 
at  £5,000,  but  with  regard  to  contributories  a  deficiency  of  £5,411. 
Mr.  Winearls  reports  that  the  vSyndicate  was  promoted  by  Mr. 
Demetrius  John  Delyannis,  and  was  registered  on  July  2 Ist,  1909, 
with  the  object  of  acquiring  and  controlling  interest  in  the  London 
Electrobus  Co.,  Ltd.  The  nominal  capital  of  the  company  was 
increased  from  £10,000  to  £40,000,  but  only  £6,424  shares 
were  subscribed  for  cash,  and  £2,000  were  issued  as  fully 
paid  in  part  payment  for  the  undertaking,  garage  installation, 
property  and  assets  of  the  Electrobus  Co.  Some  of  the  cash  sub- 
scriptions were  obtained  in  response  to  letters  and  circulars  con- 
taining statements  which  will  require  investigation.  The  allottee 
of  40  shares  successfully  applied  to  the  Court  iu  January,  1911, 
for  the  removal  of  his  name  from  the  register  of  members,  on  the 
ground  that  he  was  induced  to  apply  for  them  by  misrepresenta- 
tions. 

In  June,  1909,  the  Atlas  Banking  Corporation,  Ltd.,  of  which  Mr. 
Delyannis  was  at  one  time  principal  director,  agreed  to  pay 
£6,000  cash  to  the  International  Motor  Traffic  Syndicate,  Ltd., 
for  £6,000  debentures,  £24,000  ordinary  shares,  and  5,000 
deferred  shares  of  53.  each  in  that  company.  The  rights  of  the 
Atlas  Banking  Corporation  were  transferred  to  the  Control  Syndi- 
cate during  July  and  August,  1909,  for  £150  in  cash  and  certain 
further  considerations.  In  the  course  of  litigation  which  fol- 
lowed between  the  Control  Syndicate  and  the  Traffic  Syndicate 
and  another  company,  the  former  syndicate  was  ordered  to  pay 
£200  into  Court  as  security  for  oosts.  ■  In  order  to  comply  with 
that  order,  £250  was  raised  on  a  debenture  for  £500,  and  in 
August,  1911,  the  principal  an-1  interest  due  under  the  debenture 
being  in  arrear,  Mr.  J.  H.  Bym«,  chartered  accountant,  was 
appoirt«d  Receiver,  but  up  to  the  present  he  has  not  realised  any- 


thing. He  has  obtained  the  leave  of  the  Court  to  continue  the 
proceedings  against  the  Traffic  Syndicate  ;  but  unless  a  substantial 
amount  is  recovered,  there  will  be  no  assets  for  distribution  in  the 
liquidation. 

The  Langdon-Davies  Motor  Co.  (in  liquidation).  —  Mr, 
Charles  Cape,  as  receiver  for  the  debenture-holders  in  this  matter, 
announces  that  he  has  disposed  of  the  business  for  a  less  sum  than 
is  required  to  pay  the  amount  of  principal  and  interest  due  to  the 
debenture-holders,  and  in  these  circumstances  there  will  be  no 
funds  available  for  distribution  amongst  the  ordinary  creditors. 

SwiTCHGEAR  Co.,  LTD. — This  company  is  being  wound  up 
voluntarily.  A  meeting  of  creditors  was  to  be  held  at  the 
office  of  Messrs.  Griffiths,  Keeling  &  Sherwood,  109,  Colmore 
Row,  Birmingham,  yesterday  ;  Mr.  H.  Keeling,  liquidator.  Messrs. 
Switchgear  &  Cowans  (1911),  Ltd.,  who  acquired  and  are  carrying 
on  the  business  of  the  Switchgear  Co.,  Ltd.,  and  of  Cowans,  Ltd., 
intend  to  apply  to  the  Registrar  for  permission  to  delete  the  (1911) 
from  their  title.  They  have  been  informed  by  the  Registrar  that 
the  title,  Switchgear  &  Cowans,  Ltd.,  cannot  be  granted  while  thfe 
Switchgear  Co.  remains  upon  the  register.  A  meeting  of  creditors 
was  called  for  April  18th. 

Stassano  Electro-Steel  and  Furnace  Co.,  Ltd. — A  meeting 
of  creditors  is  to  be  held  at  49,  Leadenhall  Street,  B.C..  on  April 
26th — (fl)  to  determine  whether  an  application  shall  be  made  to  the 
Court  for  the  appointment  of  any  person  as  liquidator  in  the  place 
of,  or  jointly  with,  the  liquidator  appointed  by  the  company  ;  or 
(ft)  for  the  appointment  of  a  committee  of  inspection.  Liquidator. 
Mr.  Augustus  Hobbs. 

Trade  Annoancements. — With  reference  to  the  notice 

appearing  in  our  last  issue  respecting  the  liquidation  of  Stockall- 
Brook  Time  Recorders,  Ltd.,  we  are  informed  that  Messrs, 
G.  H.  Gledhill  &  Sons,  Ltd.,  of  153,  Cheapside,  London,  and 
Trinity  Works,  Halifax,  cash  register  manufacturers,  have  bought 
all  the  patent  rights  and  the  business  and  goodwill  of  the  Stockall- 
Brook  Co.,  and  will  continue  the  manufacture  of  these  recorders. 
Having  extended  their  operations  to  the  manufacture  of  time 
recorders,  and  in  conjunction  with  several  pateats  taken  out  by 
Mr.  A.  H.  Gledhill,  they  are  now  making  recorders  of  various 
types.  Messrs.  Gledhill  are  carrying  on  this  branch  of  their  busi- 
ness under  the  title  of  "  The  Gledhill-Brook  Time  Recorders." 
Mr,  Frank  Brook  is  retained  as  sales  manager  for  time  recorders, 
and  the  works  of  the  late  company  in  Market  Street,  Huddersfield, 
are  now  being  employed  for  contract,  repairs  and  supplies  for  all 
makes  of  such  instruments. 

The  telephone  number  of  Mr.  Cecil  Y.  Knight,  London  repre- 
sentative of  the  Morgan  Crucible  Co.'s  brush  department,  is  now 
460  Hammersmith. 

Mr.  Henry  Thomas  Joy,  electric  bell  fitter,  &c.,  Heme  Bay, 
has  removed  from  21,  William  Street  to  91,  High  Street. 

The  Langdon-Davies  Motor  Co.  announce  that  their  works 
telephone  No.  is  "  Lea  Green  1473."  All  goods  and  invoices  are 
to  be  delivered  to  the  works,  Bastdown  Works,  Dermody  Road, 
Lewisham,  S.B.,  and  all  communications  to  110,  Cannon  Street, 
E.C. 

The  Magnet  Galvanizing  and  Plating  Co.,  Ltd  ,  which  has 
been  formed  with  a  new  board  of  directors,  has  acquired  the  whole 
of  the  plant,  business  and  good- will  of  the  Cowper-Coles  Galvan- 
izing Syndicate,  Ltd.  The  address  is  Magnet  Galvanizing  Works, 
Stratford,  London,  B. 

Catalogues  and  Lists. — The  General  Electric  Co., 

Ltd.,  67,  Queen  Victoria  Street,  E.G. — The  long-expected  new 
1911-12  edition  of  the  General  Electric  Co.s  electrical 
encyclopaedia  has  just  been  issued,  and  fully  justifies 
anticipations.  In  place  of  the  massive  tome  with  which  we 
are  all  familiar,  we  now  have  four  bound  volumes  and  a  spare 
binder,  fitting  into  a  neat  cabinet ;  the  volumes  are  strongly  bound 
in  cloth,  with  coloured  bands  which  indicate  at  a  glance  the  nature 
of  the  contents,  namely  : — Vol.  I,  Dynamos,  Motors,  Plant  and 
Switchboards  ;  Vol.  II,  Switchgear,  Meters,  Lamps,  Cables,  Con- 
duits, &;c.  ;  Vol.  Ill,  Fixtures  and  Glassware.  Heating  and  Cooking  ; 
Vol.  IV,  Telephones,  Bells,  Cells,  Electro-Medical  Apparatus,  &;c. 
Each  volume  contains  a  complete  index  to  the  contents  of  all  ifour, 
as  well  as  a  complete  numerical  index  to  the  catalogue  numbers, 
showing  in  each  case  the  volume  and  page  where  the  item  will  be 
found  ;  in  many  cases  there  are  also  at  the  end  of  a  section  or 
part  of  a  section  similar  indexes  to  its  contents.  An  introductory 
section  in  Vol.  I  deals  with  the  various  factories  and  organisation 
of  the  General  Electric  Co.,  and  details  its  numerous  branches  in 
this  country  and  abroad  ;  this  volume  also  contains  a  section  of 
general  and  technical  information,  with  approximate  estimates  of 
cost  of  installations  and  a  glossary  of  technical  terms.  Concern- 
ing the  catalogue  contents  of  the  volumes  we  can  only  speak 
in  general  terms  ;  probably  most  of  the  sections  have  been 
noticed  in  this  column  at  the  time  of  their  separate  issue,  and 
when  we  mention  that  prices  and  illustrations  are  given  of  nearly 
every  kind  of  modern  appliance  connected  with  electric  power, 
lighting,  heating,  signalling,  telephony  and  other  branches  of  the 
electrical  industry,  it  will  be  obvious  that  to  review  so  compendious 
a  collection  of  items  would  be  a  Herculean  task.  The  compilation 
of  the  work  must  necessarily  have  occupied  much  time,  and  some 
alterations  made  during  its  progress  are  indicated  by  insets  ;  but  in 
order  to  afford  a  more  satisfactory  means  of  keeping  the 
catalogue  up  to  date,  a  spare  binder  has  been  provided,  into 
which  the  progress  sheets  periodically  issued  by  the  company 
can  be  inserted  as  received,  thus  maintaining  continuity  and 
completeness  between  the  issue  of  this  catalogue  and  the  next. 
This  binder  already  contains  a  few  recent  bulletins,  showing:, 
some  very  fiiie  examples  of  the  oompany'i  large  g^enerators  and 
other  productions,   and  the  private  telegraphic    oode    whioh    it 
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employs.  We  are  infonned  that  ench  set  of  volnmee  actually  costi 
36e.  6d.  to  produce,  and  wpipha  l^i  lb.  The  total  weisrhtof  the  first 
edition  equals  48  tons,  includinjr  3ft  tone  of  paper  ;  each  set  contains 
1,470  paffeH,  and  over  10,000  illuBtrationH  are  piven.  The  utmost 
care  has  been  taken  to  exclude  all  superfluous  matter  and  to  improve 
the  cataloprue  in  every  possible  way,  and  we  can  well  understand 
that  an  enormous  amount  of  work  in  the  apfsrret'ate  is  represented 
by  this  unique  production,  of  which  we  can  safely  say  that  nothing 
like  it  has  ever  been  previously  attempted  in  this  country. 

Messrs.  Brecknell,  HjIitnro  and  Ro(;erb,  Ltd.,  Thrissell 
Street,  Bristol. — 94-pafre  catalogue  containing  illustrations  (art 
paper),  prices,  and  brief  particulars  of  a  variety  of  manufactures 
for  use  in  connection  with  electric  traction  work.  The  following 
are  included  :  Trolley  standards,  pantograph  and  bow  standards, 
trolley  poles,  wheels  and  heads,  many  types  of  line  material, 
trolley  standard  tools  and  car-repairing  tools,  drying  stoves  for 
armature  and  field  coils,  car  fittings,  snow-sweeper  and  rail-cleaner, 
signalling  apparatus,  crane  and  transporter  electric  equipment  and 
electric  locomotives. 

Messrs.  Haslam  &  Schontheil,  Ltd.,  11,  Windsor  Place, 
CardifiP. — A  leaflet  just  issued  illustrates  the  "Thor"  earthing  clip, 
a  new  type  which  will  fit  any  size  cable  or  pipe,  and  requires  no 
soldering.  It  also  shows  the  "  Thor "  watertight  hand  lamp,  in 
which  there  are  no  screws  running  in  a  horizontal  direction,  and 
the  lampholder  and  lamp  cap  are  completely  protected.  It  is 
supplied  im  watertight,  keyholder,  and  non-watertight  patterns. 
Prices  are  given  of  both  articles. 

Messrs.  E.  Reader  &  Sons,  Ltd.,  Phoenix  Works,  Nottingham. 
— Catalogue  and  price  list  of  64  pages  containing  very  full  par- 
ticulars, descriptive  and  tabular,  also  illustrations,  of  their  high- 
speed vertical  steam  engines  of  various  types,  Corliss  and  other 
horizontal  steam  engines,  and  steam  dynamos  for  ship  lighting  and 
other  purposes.  Prices,  weights,  dimensions,  code-words,  and  so 
forth,  are  given. 

The  Armorddct  MantjfactueinoCo.,  Ltd.,  Farringdon  Avenue, 
London,  E.G.— The  company  has  sent  us  a  number  of  its  new 
"  Gral "  stickers,  being  a  reproduction  of  this  metal  lamp  show- 
card. 

Messrs.  Quilliam  Bros..  Clegg's  Court,  Chapel  Street,  Salford,. 
— Catalogue  of  16  pages  containing  a  description  of  the  Collins 
patent  point  controller  (type  15)  with  mercury-sealed  stuflBng  box, 
for  automatically  turning  tramway  points.  The  illustrations  show 
the  mechanism  in  detail. 

Messrs.  Scholey  &  Co.,  Ltd.,  151,  Cannon  Street,  London,  E.G. — 
Twenty-four  page  catalogue,  in  which  is  given  full  information 
regarding  the  firm's  direct-current  motors  and  dynamos  (type 
C).  Speeds,  prices  and  other  particulars  are  tabulated  for  motors' 
from  7  5  to  45  b.h.p.,  also  for  small  direct  current  motors,  "B" 
type,  from  J  to  2\  h.p.,  standard  type  motor  starters.  Dynamos, 
d.c.  shunt  or  compound  wound,  from  IJ  kw.  output  for  100,  140, 
2.S0  and  460  volts  are  listed,  as  are  also  shunt  field  regulators. 
Dimension,  drawings  and  half-tone  illustrations  are  included. 

Messrs.  Arnold,  Goodwin  &  Son,  Ltd.,  Sumner  Street,  South- 
wark  Bridge,  London,  S.E. — New  catalogue  consisting  of  a  series 
of  leaflets  describing  their  air  compressing  and  vacuum  pumping 
machinery.  The  machines  are  made  for  100,  50,  and  25  lb.  pres- 
sure as  compressors,  one  or  two  stage,  belt,  steam  and  motor 
driven.  Both  vertical  and  horizontal  machines  are  made.  The 
Bmall  machines  below  50  cb.  ft.  capacity  are  of  an  improved  single- 
acting  vertical  type. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby.— A  number 
of  new  lists  have  been  issued  in  the  firm's  standard  size  and  etyle  for 
filing,  as  follows  :  -No.  .S29,  electric  hair  dryers  ;  No.  330,  oil- 
immersed  7-delta  switches  for  starting  squirrel-cage  induction 
motors ;  No.  331,  continuous-current  motors  and  generators 
(type  DG)  ;  No.  332,  Tirrill  regulators  ;  No.  334,  automatic  circuit- 
breakers  (type  C,  form  P)  ;  No.  335,  high  torque  A.c.  wattmeters, 
Bingle-phase  ;  No.  33G,  adhesive  insulating  types.  All  of  these, 
excepting  No.  329,  are  in  supersession  of  pamphlets  previously 
iBSued.  In  most  cases  prices  are  tabulated,  and  dimension  par- 
ticulars are  given.  No.  332  is  a  16-page  list  containing  a  useful 
description  with  voltage  records,  diagrams,  &c.,  of  the  Tirrill 
regulator,  its  construction,  operation,  &c. 

Messrs.  Pritchetts  &  Gold,  Ltd.,  58,  Victoria  Street,  London, 
S.W.— New  8-page  section  of  their  catalogue  (No.  121)  giving 
illustrated  particulars  with  weights,  prices,  &c.,  of  portable  batteries 
for  the  lighting  of  motor  cars,  carriages,  yachts,  kc,  for  driving 
automobiles  and  launches  ;  for  laboratory  and  medical  work  ;  also 
for  firing  fuses,  ignition  work,  and  hand  lamps. 

Messrs.  W.  &  R.  Jacobs,  39c,  King  William  Street,  London, 
E.G. — Leaflet  showing  and  stating  prices  of  a  number  of  nt  w 
designs  of  bead  cascade  shades  for  electric  fittings. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  36 
and  37,  Queen  Street,  Gheapside,  London,  E.G.— Leaflet  No. 
A  2235  giving  brief  illustrated  particulars  and  prices  of  their 
no-waste  dimmer  lamp  adaptor  for  sick-room,  nursery  and  other 
service,  where  a  bright  or  dim  light  is  required  at  will. 

Hotel  with  300  Electric  Clocks.— The  new  Liverpool 

Adelphi  Hotel  of  the  Midland  Railway  Co.,  which  was  opened 
recently,  is  supplied  with  uniform  and  accurate  time  throughout 
by  an  installation  of  upwards  of  200  electrical  impulse  dials  on  the 
"Synchronome"  system,  all  operated  by  one  controlling  pendulum. 
With  the  exception  of  40  in  the  service  and  servants'  quarters,  the 
dials  are  all  of  Parisian  enamel  on  copper,  supplied  by  Messrs. 
Henri  Picard  &  Fr^re,  and  set  in  elaborate  cast-brass  hand-finished 
cases,  specially  designed  by  the  architect  to  harmonise  with  their 
BUrronndinge,  and  made  by  Messrs.  Vcritys,  Ltd.  Even  the 
bedrooms  are  provided  with  clocks,  which  are  fixed  on  the  walls. 
It  is  above  all  things  hecesEBiy  that  electric  clocks  in  bcdrocmg 


should  be  silent  in  action,  and  the  officials  of  the  Midland  Co. 
instituted  a  long  series  of  tests  some  18  months  ago,  with  dial'4  of 
four  different  systems.  The  'Synchronome"  system  was  selected 
because  it«  dials  oonld  not  be  heard  in  the  silence  of  night.  The 
whole  installation  was  carried  out  at  a  month's  notice  by  the 
Synchronome  Co.,  Ltd  ,  of  32  and  34,  Clerkenwell  Road,  in  time  for 
the  opening  of  the  hotel  before  the  Grand  National. 

Prices  Advance. — The  General  Electric  Co.,  Ltd., 

of  67,  Queen  Victoria  Street,  London,  E.G.,  announce  that,  owin^ 
to  the  increased  cost  of  raw  materials,  they  are  compelled  to  adrance 
all  prices  in  Section  W  of  their  catalogue  relating  to  wires,  cables, 
line  material,  kc.,  10  per  cent,  on  and  after  April  22nd.  This  is 
supplementary  to  the  March  Ist  notice,  which  notified  this  advance 
as  applying  to  pages  898  to  913,  containing  the  prices  of  articles 
constructed  wholly  or  partly  of  iron  or  other  metal,  such  as 
insulators,  bolts,  &;c.,  for  line  construction.  The  present  notice 
extends  this  advance  to  the  whole  catalogue  with  the  exception  of 
tin  wire  and  solder,  where  the  special  20  per  cent,  advance  already 
notified  is  maintained. 

The  Ideal  Home  Exhibition. — We  are  informed  that 

the  new  "Corona"  1912  type  annealed  tungsten  wire  lamp  of  the 
Corona  Lamp  Works,  Ltd.,  has  been  selected  in  conjunction  with 
the  Lister-Bruston  patent  automatic  electric  lighting  plant,  manu- 
factured by  Messrs.  R.  A.  Lister  &  Co.,  Ltd.,  Dureley,  for  the 
exclusive  lighting  of  the  ideal  house,  in  the  Daily  Mail  Ideal 
Home  Exhibition,  now  running  at  Olympia. 


LIGHTING  and  POWER  NOTES. 


Acton. — 'At  Tuesday's  Council  meeting  the  special 
Electricity  Committee  notifif>d  consideration  of  correspondence 
which  had  passed  between  the  Council's  solicitor  and  the  solicitors  to 
the  Metropolitan  Electric  Supply  Co.,  with  regard  to  the  negotia- 
tions for  a  settlement  of  matters  between  the  Council  and  the  com- 
pany respecting  the  transfer  to  the  latter  of  the  Councirs  elec- 
tricity undertaking.  Addressed  to  the  Clerk  to  the  Council 
came  a  letter  from  the  secretary  to  the  company,  enclosing 
a  cheque  for  £373,  and  a  statement  showing  a  reduction  from  the 
amount  of  the  instalment  interest  due  in  respect  of  loan,  propor- 
tionate to  the  amount  of  capital  unexpended,  £5,711,  which  the 
Council  had  retained,  and  which  the  company  claimed.  It  was 
resolved  that  the  cheque  be  returned,  and  that  the  Council's  solicitor 
be  instructed  to  consider  what  action  should  be  taken  to  recover  the 
full  amount  of  the  loan  instalment  and  interest. 

Algeria. — A  central  electricity  generating  station  has 
recently  been  installed  to  supply  the  necessary  current  for  lighting 
and  power  purposes  at  the  iron-ore  mines  of  the  Sociele  des  Mines 
de  Per  de  Rouina,  at  Rouina. 

Bath. — The  Street  Lighting  Committee  of  the  Council 
has  successfully  recommended  that  seven  arc  lamps  and  17  gas 
lamps,  including  one  triple  burner  gas  lamp,  be  dispensed  with,  .ind 
that  47  metal-filament  lamps  be  put  up  in  their  place. 

Birniing:haiD. — On  April  lOth  a  L.G.B.  inquiry  was 
held  into  the  application  of  the  T.G.  for  a  loan  of  £43,030  for  the 
electricity  undertaking,  viz.,  extension  of  buildings,  sub-stations, 
high-tension  mains,  two  rotary  converters  and  transformers. 
There  was  no  opposition. 

Blackburn. — A  loan  of  £1,050  for  electricity  purposes 
has  been  applied  for  by  the  T.G. 

Christcharch. — The  B,  of  G.  has  been  recommended  bv  i. 
Committed  to  have  the  workhouse  lit  by  electricity,  rather  than  by 
petrol  or  air  gas.  The  recommendation  is  being  considered  by  the 
Visiting  Committee. 

Clacton-on-Sea. — The  U.D.C.  has  been  informed  by  the 
trustees  that  the  electric  light  will  be  '^stalled  at  the  new 
Convalescent  Home  for  Children,  and  current  will  be  taken  from 
the  Council. 

Clayton-le-Moors. — Last  week  there  was  an  inquiry  as 
to  what  steps  were  being  taken  to  further  the  construction  of  the 
proposed  Claytcu-le-Moors  light  railway.  A  letter  was  read  from 
the  Lancashire  and  Yorkshire  Railway  Co.  stating  "  that  the  order 
sanctioning  the  construction  of  this  railway  has  not  yet  been 
granted  by  the  Light  Railway  Commissioners,  and  after  it  has  been 
grante<i  it  has  to  be  submitted  to  the  Board  of  Trade  for  their 
approval."  The  Light  Railway  Ccmmissioners  have  since  granted 
the  order. 

Continental  Xotes. — Austria. — Experiments  are  being 

made  on  the  Hungerberg,  in  Vienna,  with  the  surplus  water 
power  of  the  high  springs  reservoir.  The  object  is  to  utilise  the 
water  power,  and  a  turbine  has  been  placed  in  the  water  tunnel  for 
generating  electricity.  The  water  thus  utilieed  yields  about 
3,000  n.p.,  which  it  is  intended  to  apply  to  the  purpose  of  public 
lightintr. —  Zrit.  Oest.  Ivg.  v.  Arckitektenrrrrines. 

The  old  band-loom  I'nen  and  cotton  weaving  mill  of  Messsrs. 
Joharn  Hcfi'mann,  at  Bennisch,  Austrian  Silesia,  is  about  to  be 
replaced  by  a  new  mill  the  fiim  are  erectirg,  and  in  vhiih  abont 
80  electrically-cperated  Iccms  will  be  inttallcd. 

LrxiJJBtEG.— A  fthtttc  haci  leen  iindrr  cctsideraticn  for  feme 
yeaiB  id  datn  the  Tpper  6tre,  bettreec  Perl^  and  >'BgetD,  afid  fom 
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a  reservoir.  Lately  the  idea  has  assumed  more  tanpible  shape  by 
the  application  made  by  a"  group  of  foreign  capitalists  for  a  fcon- 
cession.  The  plans,  drawn  up  by  Engineer  Klein,  outline  the 
erection  of  a  reservoir  0-1,000,000  cb.  m.  capacity  for  supplying  a 
large  water  turbine  plant.  The  power  station  will  be  equipped 
with  a  series  of  generators  of  6,000  and  12,000  H.P.,  with  a  steam 
reserve  plant  to  meet  eventualities.  The  current  can  be  distributed 
throughout  the  length  and  breadth  of  the  Grand  Duchy,  for  light- 
ing and  motive  power  purposes,  and  probably  the  working  of  the 
railways.  The  primary  current  will  be  supplied  at  5,000,  30,000, 
and  50,000  volts,  and  stepped  down  at  various  transformer  stations. 
The  dam,  built  of  armoured  concrete,  will  be  42  metres  high.  A 
similar  scheme  carried  out  by  the  Belgian  Government  at  Gileppe 
cost  about  6.800,000  fr.  The  estimated  cost  of  the  present  scheme 
is  16,000,000  fr.,  which  the  promoters  are  prepared  to  find. — Electro. 

Spain. — What  is  claimed  to  be  the  highest  voltag'e  electrical 
transmission  system  in  Spain  is  that  being  established  by  the- 
Sociedad  La  Energia  de  Cataluna.  The  concern  is  putting  down  a 
large  water-power  plant  in  the  Pyrenees,  and  will  transmit  the 
electrical  energy  generated  to  Barcelona,  a  distance  of  200  kilo- 
metres, at  a  pressure  of  80,000  volts. 

A  society  has  been  formed  at  Felanitz,  Balearic  Islands,  with  a 
capital  of  1,250,000  pesetas,  with  the  object  of  installing  an  electric 
light  service. — Electron. 

Norway. — The  capital  of  Norway  owns  water  powers  to  the 
extent  of  28,000  h.p.  These  are  now  to  be  utilised  for  the  produc- 
tion 6f  light  and  power.  The  city  hns  granted  to  a  private  firm  a 
concession  for  30  years,  at  the  end  of  which  period  the  entire  in- 
staUation  becomes  the  property  of  the  municipality.^ — Electro- 
inditxtrie. 

Russia. — La  Society  des  Tramways  de  Witebsk  is  in  negotiation 
with  the  municipal  authorities  of  Witebsk  with  reference  to  a  con- 
cession for  the  electric  lighting  of  the  town. 

The  Kharkov  municipal  authorities  have  contracted  a  loan  of 
about  £633,000,  which  is  to  be  employed  for  carrying  out  drainage 
works,  electric  light  works,  and  for  the  construction  of  an  electric 
tramway. — Board  of  Trade  Jovrnal. 

Cornwall.  —  A  syndicate  which  is  investigating  the 
possibilities  of  electrifying  the  tin  mines  in  Cornwall  has  engaged 
Mr.  E.  M.  Lacey,  consulting  engineer,  to  prepare  a  report.        >-ii  <*i-- 

■'  Douglas.  —  The  Electrical  Undertaking  Committee  "of 
the  T.C.  recommended  the  Council  to  apply  for  borrowing 
powers  to  the  extent  of  £5,500,  for  the  purpose  of  carrying  out  a 
scheme  of  lightingr  and  ornamental  illumination  by  means  of 
electricity  of  the  sea-front  during  the  summer  season.  The 
scheme  included  the  festooning  of  the  whole  length  of  the  marine 
promenades  with  lamps  on  the  lines  which  proved  so  effective  Last 
summer.  The  electricity  was  to  be  produced  by  Diesel  engines  and 
generators.  The  T.C.  has,  by  the  casting  vote  of  the  Mayor,  rejected 
this  recommedation.  In  Committee  the  voting  was  six  for  and 
one  against,  and  as  the  division  at  the  Council  meeting  was  equal, 
the  Mayor  declined  to  give  his  casting  vote  for  the  scheme. 

Devonport. — ^A  L.G.B.  inquiry  has  been  held  relative  to 
the  Councils  application  for  sanction  to  borrow  £9,983  for  exten- 
sion of  buildings  and  plant  at  the  municipal  electricity  works. 
The  increasing  demand  on  the  undertaking  made  it  necessary  to 
provide  additional  generating  plant  to  meet  next  winters  load. 
The  present  plant  capacity  was  insufficient  to  mel6t  this,  while 
making  allowance  for  the  necessary  stand-by.  The  largest  items 
were  £6,460  for  a  1,000-KW.  turbo-generator  with  condensing 
plant,  air  filters,  foundations,  piping,  valves,  traps,  circulatipg 
water  tank  and  cable  between  generators  and  switchboard  ;  apd 
£1,148  for  a  coal  store. 

Dundee. — The  Corporation  has  arranged  to  supply^  a 
shipbuilding  yard  with  current  for  motors  ;  over  400  H.P.  will  be 
required  to  drive  the  various  machines.  An  80-H.p.  motor  direct- 
coupled  to  an  air-compressor  is  completed,  and  running  with  satis- 
factory results.  The  Harbour  Board  has  installed  flame  arc  lamps 
to  light  one  of  the  graving  docks  ;  also  eight  cast-iron  plug  boxes, 
fixed  at  various  points  about  the  dock  for  the  purpose  of  supplying 
power  and  extra  lighting  when  a  vessel  has  to  be  repaired  at  night 
and  during  the  winter  months.  In  each  box  two  plugs  are  for 
50  amperes  at  400  volts  for  power,  and  two  for  25  amperes  at  200 
volts  for  lighting.  The  installation  is  connected  to  the  Corporation 
mains. 

Greenock.— To  cope  with  the  greatly  increased  demand 
for  current,  the  Corporation  has  recently  made  important 
additions  to  buildings  and  plant.  On  Thursday,  last  week,  a  large 
company  gathered  to  witness  the  starting  of  a  Westinghouse-Ratean 
2,000-KW.  turbo-alternator  by  Mr.  J.  W.  Bailey,  convener  of  the 
Electricity  Committee.  After  the  ceremony.  Provost  McMillan 
described  the  growth  of  the  department,  and  stated  that  their  out- 
put was  now  over  10,000,000  units  a  year.  ■' 
■  •  At  the  meeting  of  the  T.C.  on  16th  inst.,  Mr.^  J.  W;-  Ba'lfey 
submitted  the  proposals  which  had  been  arranged  between 
the  Electricity  Department  and  the  Port  Glasgow  T.C.  The  agree- 
ment was  to  the  effect  that  no  other  competitor  would  get  into 
,  Port  Glasgow  for  the  supply  of  electricity  for  30  years,  and  that 
the  T.C.  there  would  get  the  power  at  the  same  price  as  Greenock 
consumers,  with  .">  per  cent,  extra  for  converters  where  they  were 
used.  The  Port  Glasgow  power  users  had  agreed  to  allow  them- 
selves to  be  assessed  on  the  value  of  their  works  in  the  event  of  any 
deficiency  requiring  to  he  made  up.  Mr.  Thomas  Baxter  proposed 
that  no  supply  be  given  unless  5  per  cent,  extra  was  paid  on  current 
knd.  10  per  cent,  where  rotary  converters  were  used.  His ,  position 
;wag  that  Greenock  had  already  taken  all  the  risks  in  the  capital 
expenditure  and  in  beariinf  tH^  losses  at  the  start,  add  Pork  Glasgow 


now  wanted  to  come  in  and  get  all  the  benefit.  Provost  M'Millan 
jiointed  out  that  Port  Glasgow  would  not  share  in  the  profits  of 
the  undertaking,  and  last  year  the  ratepayers  received  a  reduction 
of  Id.  in  the  A.    The  arrangements  were  approved. 

Glasg'OW. — After  considering  a  report  by  the  engineer 
regarding  the  laying  of  additional  h.t.  mains  to  the  Whitevale  sub- 
station, and  to  the  new  substation  to  be  erected  in  the  Irongate 
district,  and  also  the  distribution  of  electrical  energy  in  the  eastern 
district  of  the  city,  and  in  the  Irongate  district,  the  Electricity 
Committee  has  agreed  to  an  expenditure  of  £22,705  for  carrying 
out  this  work. 

Haverlordwest. — The  T.C.  has  appointed  a  committee  to 
consider  the  advisability  of  lighting  the  town  by  electricity. 

KJrhburton. — The  U.D.C.  has  granted  pennission  to 
the  Yorkshire  Electric  Power  Co.  to  erect  overhead  wires  at 
Dogley  Mills  for  the  transmission  of  current. 

Lanark. — An  electrification  scheme  has  been  carried  oUt 
in  connection  with  a  group  of  pits  in  Lanarkshire,  belonging  to  the 
United  Collieries,  Ltd.  These  collieries  are  : — Bredisholm,  Calder- 
bank,  Ellismuir  and  Clydeside.  The  electrical  engineers  responsible 
for  the  scheme  are  Messrs.  D.  Selby  Bigge  &  Co.  Two  mixed 
pressure  turbo-alternators  of  the  Dick,  Kerr-Bergmann  type  are 
installed,  one  at  No.  3  pit,  Bredisholm,  and  the  other  at  the  Calder- 
bank  pit.  Each  turbo-alternator  is  capable  of  developing  600  kW., 
at  3,000  R.P.M.  The  alternators  generate  three-phase  current  at 
3,000  volts  and  50  cycles.  The  exciters  are  carried  on  the  end  of 
the  turbo-alternator  shaft,  and  there  is  also  installed  in  each 
station  a  separate  motor-driven  excitation  set.  A  Thury  auto- 
matic voltage  regulator  is  installed.  An  exhaust-steam  regene- 
rative accumulator  by  Messrs.  Richardsons,  Westgarth,  is 
installed  at  each  station  to  deal  with  24,000  lb.  of  steam  per  hour, 
and  is  capable  of  bridging  engine  stops  of  45  seconds  duration. 
The  H.T.  switchgear  is  by  Messrs.  Dick,  Kerr.  The  various  pits 
in  the  group  are  linked  up  by  bare  aluminium  overhead  transmission 
lines,  and  the  system  is  so  designed  that  either  generating  station 
may  supply  the  complete  network,  or  the  two  stations  may  run  in 
parallel.  A  206  k.v.a.  step-down  transformer  is  installed  at 
Bredisholm.  No.  3  Calderbank,  and  No.  3  Ellismuir  pits,  and  a 
112  K.V.A.  transformer  at  Bredisholm  No.  2  pit,  for  supplying 
motors  below  75  H.p.  at  500  volts,  and  at  Clydeside  Colliery  a 
motor-generator  of  265  KW.  capacity  is  installed  for  supplying 
previously  existing  plant  with  direct  current  at  500  volts.  The 
transformers  are  by  the  British  Westinghouse  Co.,  and  the  motor- 
generator  by  the  British  Thomson-Houston  Co. 

Liverpool.^On  Monday  evening  last  the  whole  of  the 
public  electricity  supply  in  the  city  was  shut  down  for  three- 
quarters  of  an  hour  at  9  p.m.  No  explanation  has  been  given  of 
this  extraordinary  occurrence,  which  in  view  of  the  inconvenience 
attendant  on  a  failure  of  such  magnitude,  appears  to  call  for  the 
fullest  inquiry.  - 

liOwestoft. — The  T.C.  has  decided  to  apply  to  the  L.G.B. 
for  a  loan  of  £2,000^  for  house  services. 

Malvern. — The  U.D.C.  has  applied  to  the  L.G.B.  for  a 
loan  of  £2,000  for  cables  for  mains  extensions  for  two  years. 

The  charges  for  the  meter"  hire  have  been  reduced  to  2s.  3d.  per 
quarter  for  30  lights,  and  to  38.  3d.  for  over  30  lights.  This  will 
reduce  the  revenue  by  £50  a  year. 

Merthyr. — The  T.C.  has  agreed  to  the  erection  of  trans- 
former stations  at  Treharris  and  Merthyr  Vale,  and  the  plans  sub- 
mitted by  the  Merthyr  Electric  Traction  Co.  have  been  passed. 

Prestwicli.— Owing  to  negotiations  between  the  Council 
and  the  Salford  Corporation  Gas  Department  having  fallen  through, 
the  clerk  has  been  instructed  to  approach  the  Salford  Corporation 
Electricity  Department  regarding  a  supply  of  electricity  for  house 
and  street  lighting  on  the  Moorfields  Estate,  and  also  to  ascertain 
terms  for  street  lighting  for  the  whole  district. 

Sevenoaks.— After  consultation  with  the  B.  of  T.  the 
U.D.C.  has  accepted  the  offer  of  Messrs.  Crompton  i*>:  Co.  to  take 
over  the  E.L.  order,  subject  to  the  consent  of  the  B.  of  T.  If  this 
is  secured  there  will  be  a  supply  of  current  available  within  a  year. 

. '  Skelton  and  Brotton. — The  U.D.C.  has  accepted  the 

tender  ot  Messrs.  Graham  Bros.,  of  Middlesbrough,  for  lighting  the 
district  by  electricity.  The  change  from  gas  will  take  place  in 
September,  1913. 

South  Africa. — In  connection  with  a  proposal  to  in- 
crease the  debenture  issue  of  the  Victoria  Falls  and  Transvaal 
Power  Co.,  Ltd.,  the  secretary  states  that  the  Victoria  Falls  Co.  has 
received  applications  for  electric  supplies  amounting  to  52,000  H.p., 
while,  in  addition,  the  Rand  Mines  Power  Co.  has  received  appli- 
cations  for  electrical  supplies  of  67,000  H.p.  and  66,000  HP.  of  com- 
pressed air,  making  a  total  notified  demand  of  185,000  H  P.  The 
total  generating  plant  capacity  installed,  including  reserve,  amounts 
to  132,000  H.P.,  and  the  fresh  capital  is  needed  to  supply  the  snrplae 
demands. 

South  Molton. — The  T.C.  has  decided  to  interview  a 
representative  of  Messrs.  Crompton  &  Co.  with  reference  to  a  pro- 
posed E  L.  scheme  for  the  borough.  The  firm  offers  to  work  An 
order  for  the  Council,  or  to  form  a  syndicate  for  financing  a 
scheme. 

StailtiiiV— The  Carlisle"  T.C.  has  decided  'to  proceed 
forthwith  with  the  laying  of  cablftS  to  Stanwijt 


Vol.  70.  No.  1,795,  apbh,  19.  1912.]       THE    ELECTRICAL    REVIEW. 


628 


Walsall. — Negotiations  are  proceeding  with  the  L.  and 
N.  W.  Rly.  Co.  with  a  view  to  supplyingr  them  with  current.  The 
queHtion  of  letting  out  motorH  and  other  plant  on  hire  iH  to  be 
taken  into  conHideration.  The  P^lectricity  Committee  haB  adopted 
various  recommendationH  for  forminjr  a  propreHsive  maximum 
scale  of  Ralarics  to  be  paid  to  the  officials  and  workmen  in  the 
electricity  department.  By  these  recommendations  immediate 
increases  to  the  aprprefrate  of  £30  \'Ab.  per  annum  are  involved. 

AVest  Broiiiwich.— A    L.G.B.   inquiry    was  held    last 

week  respcctinp  an  application  by  the  T.C.  for  sanction  to  borrow 
amonpst  other  items,  £7,700  for  the  extension  of  the  Corporations 
electricity  works.  The  boronph  tn^asurer  explained  that  for  the 
first  two  years— 1902  and  1;m)3— of  its  working  there  was  a  loss 
of  £  1,840.  From  1904  up  to  the  present  time,  however,  the  concern 
had  yielded  a  profit  of  £15,126,  out  of  which  £4,800  bad  been  con- 
tributed to  the  relief  of  the  rates.  The  consumption  of  electricity 
showed  an  increase  for  the  past  year  of  600,000  units  over  the 
previous  year.  The  present  plant,  it  was  also  stated,  was  barely 
adequate  to  meet  the  prowinpr  demands,  henc6  the  extensions  and 
the  application,  to  which  there  was  no  oppos^it ion  offered.  At  the 
conclusion  of  the  inquiry,  the  Inspector  visited  the  electricity  works 
and  promised  to  report. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Tramways  Committee  has  unanimously 
agreed  to  recommend  the  adoption  of  the  P.  A.Y.E.  system  on  six  new 
cars,  which  will  be  tried  on  the  Mannofield  route  ;  it  has  also  been 
agrreed  to  adopt  a  certain  type  of  wind  screen,  costingr  £5  per  car, 
for  the  protection  of  the  driver,  this  having  been  decided  on  as  the 
result  of  experiment  in  the  city. 

Ayr. — A  deputation  from  the  Corporation  is  to  visit 
Leeds  and  Bradford,  to  inspect  the  railless  trolley  system  of 
traction. 

It  is  proposed  to  extend  the  Ayr  system  to  the  new  racecourse  by 
way  of  George  Street. 

Belfast. — On  Monday  the  Tramways  Department  issued 
a  return  showing  the  revenue,  net  revenue  and  appropriation 
accounts  of  the  undertaking  up  to  March  Slst.  These  reports 
show  that  the  total  revenue  amounted  to  £243,074,  or  an  increase  of 
£24,773,  and  the  working  expenses  to  £129,777,  or  an  increase  of 
£16,818.  This  leaves  a  working  profit  of  £113,297,  or  an  increase 
of  £7,995.  The  net  revenue  charges,  including  interest  on  debt,  the 
annual  fixed  payment  of  £  8,96 1  to  the  general  purposes  fund,  income- 
tax,  stamp  duty,  amount  to  £52,299.  The  net  revenue,  or  disposable 
profit  therefore  amounts  to  £60,997,  being  an  increase  of  £6  946 
over  the  previous  financial  year.  The  actual  disposal  of  the  net 
revenue  is  definitely  fixed  by  the  Act  of  1904,  and  it  will  be  Appro- 
priated as  follows :  Sinking  fund,  £24,554  ;  depreciation  fund, 
£13,000;  general  purposes  fund,  £24,443,  making  a  total  of 
£60,997.  The  anticipated  income  of  the  present  year  is  £260,000  ; 
working  expenses,  £135,500;  working  profit,  £124,500;  net  revenue 
charges,  £50,500  ;  net  revenue,  £74,000. 

.  At  the  fortnightly  meeting  of  the  Tramways  and  Electrical  Com- 
mittee, Mr.  B.  Croft  was  appointed  chief  assistant  to  the  electrical 
engineer,  in  room  of  Mr.  A.  N.  Moore,  appointed  to  another  cross- 
Channel  post.  

The  extensions  of  the.Jbrajnway  lines  in  various  parts  of  the  city 
are  to  be  commenced  this  week,  it  is  understood. 

Continental    Notes. — Germany. — The    benzol -electric 

railway,  which  has  been  built  by  the  authorities  of  Schmockwitz, 
and  runs  to  the  neighbouring  town  of  Griinau,  through  the  Royal 
forest  and  along  the  shores  of  the  Lange  Lake,  has  just  been 
inaugurated  for  working. 

Sweden. — The  electrification  of  the  State  Railway  network  is 
making  steady  progress.  The  Government  is  steadfastly  pursuing 
the  realisation  of  its  great  scheme  of  electrifying  the  whole  of  the 
southern  network,  as  the  recent  measures  for  the  acquisition  of 
waterfalls  show.  The  network  destined  for  electrification 
stretches  from  the  Bollnass  Station  to  the  main  line  going 
northward  to  Lapland.  The  several  northern  lines,  on  the  other 
hand,  are  not  considered  in  the  scheme,  with  the  exception  of  those 
employed  for  the  transport  of  iron  ore  from  the  mining  district 
of  North  Sweden,  as  the  frontier  line  and  the  Lulea-Gellivare  line, 
which,  as  is  well  known,  will  be  worked  from  the  power  station  at 
the  Porjus  Falls.  The  lines  of  the  southern  network  to  be  electrified 
comprise  the  most  important  main  lines,  the  first  in  order  being  the 
Stockholm-Gothenburg  line  in  the  west  and  that  to  Malino  in  the 
south.  The  abundant  water-power  that  exists  in  the  southern 
parts  of  Sweden  facilitates  the  carrying  out  of  electrification 
on  the  amplest  scale.  One  of  the  first  steps  in  this  direction  is 
the  agreement  come  to  between  the  Government  and  the  State  ^yate^- 
falls  Department  on  the  one  hand,  and  the  Stockholm  Electricity 
works  on  the  other  for  the  electrification  of  the  Stockholm- 
Marsta  and  the  Gothenburg-Alingsas  sections.  For  the  latter  the 
great  power  house  at  Trollhattan  Falls  will  supply  the  power.  At 
the  moment  the  Government  is  negotiating  for  the  acquisition  of 
several  rnpids  on  the  Motala  stream.  Accordirg  to  the  plans  of 
the  Rftilwav  Deparlment  It  is  intended  to  boild  two  power  statfons 
ott  the  Ittst-tnpntioned  stream,  at  waterfalls  owned  by  the  State, 
fOf  the  wotklatf  of   etindry  sottthcrn   and  western  settlptr*,  antj 


notably  the  Jama-\ykoping-Norrkoping  line,  now  nnder  congtrnc- 
tion.  which  will  slightly  shorten  the  jonmfy  for  Swfdi.-h-Gtrman 
traffic.  On  the  oppo»>ite  side  of  Swe^len  the  distribution  network 
of  the  Trollhattan  power  ctation  already  re«chefl  as  far  a«  .Skofele, 
and  will  be  eventually  extended  to  Laxi  at  least,  north  of  the 
VVettern  Lake,  coming  into  touch  with  the  network  of  the  power 
station  on  the  Motala  stream  which  is  to  be  bailt.  Furthermore, 
the  Government  is  building  a  great  power  station  at  Ellkarleby 
Fall,  from  which  energy  will  be  diatribut<'d  as  far  as  Katrinebolm 
and  Xykoping.  With  these  power  plants  the  State  will  be  able  to 
provide  for  the  whole  of  middle  and  southern  Sweden,  with  the 
exception  of  the  remotely  southern  parts,  which,  however,  will  be 
served  Vjy  the  networks  of  several  private  companie*.  For  these 
districts,  however,  the  Government  will  also  shortly  cater,  by 
means  of  a  power  station  which  is  to  b«-  established  at  the  Karf*> 
Fall.  It  is,  therefore,  only  a  ouestion  of  time  for  the  Swedish 
Government  to  supply  the  power  requirements  of  the  whole  of 
its  railway  network,  in  the  southern  half  of  the  kingdom  at 
least.— /  7^ ////•«.  und  .Vanc/iinpnba//. 

Spain.  A  Royal  Decree  has  been  published  in  the  Gaceta  annnL 
ling  the  concession  for  an  electric  tramway  from  Renteria  to  the 
French  frontier,  granted  to  Don  Gonzalo  Hernandez  and  Perez 
Medel,  owing  to  the  non-fulfilment  of  obligations  oflBcially  im- 
posed.—  Electron. 

Russi.A. — A  Belgian  syndicate  has  secured  a  concession  for  the 
construction  and  working  of  a  system  of  electric  tramways  in  the 
town  of  Riga. 

SwiTZEBLAND  — The  Elektrische  Strassenbahn  im  Kanton  Zng 
Gesellschaft  is  the  name  of  a  new  company  which  has  lately  been 
formed  at  Zag,  with  a  capital  of  £280,000,  to  construct  and  work  a 
system  of  electric  tramways  in  the  district. 

Dundee. — The  extension  of  the  ^d.  stages  on  the  Xoa)- 
tramway  system  has  again  engaged  the  attention  of  the  Tramways 
Committee  of  the  T.C.     It  will  be  remembered  that  the  stages  were 
considerably  shortened  when  the   Id.  all-the-way  fares  were  intr  o 
duced,  but  it  was  then  hoped  that  any  surplus  on  the  year's  work- 
ing would  go  to  benefit  the  id.  stages.     Mr.  Fisher,  the  manager, 
in  speaking  on   the   proposal,    said   that  while   they    thought    the 
uniform  charge  over  the  system  would  be  popular,  they  knew  they 
would  lose  money.     They  estimated  for  a  drop  of   £2.200   in   the 
revenue,  leaving  only  £2,900  to  be  placed  to  the  renewal  account, 
as  against  £5.550  the  previous  year.     While  the  coal  strike  and  the 
ideal   tramway  weather  had   benefited   the  tramways  to   a  great 
extent,  he  was  of   opinion  that  the  Committee  was  not  yet  in  a 
position  to  make  a  proper  comparison  with  any  previous  year,  and 
he  recommended  that  no  change  be   made  in   the  meantime.     He 
suggested  that  they  lay  aside  £4,500  for  renewals.     The  Committ«e, 
after  discussion,  agreed  that  no  change  be  recommended  to  the  T.C. 
this  year. 

CiilasffOAV. — A  lengthy  discussion  took  place  at  the  last 
meeting  of  the  T.C.  on  a  proposal  to  give  the  general  manager  power 
to  replace  100  of  the  converted  horse  cars  still  in  the  service  of  the 
department  by  a  similar  number  of  cars  of  the  latest  type  such 
as  are  at  present  under  construction  at  the  departmental  works  at 
Coplawhill.  The  main  points  raised  were  the  suggestions  that 
double  bogies  should  be  introduced,  and  that  the  cars  should 
be  made  half  as  long  again  as  at  present,  so  as  to  diminish 
oscillation  on  the  double-decked  type  of  cars  and  permit  of  a  larger 
carrying  capacity  during  the  busier  hours.  It  was  argued  in 
opposition  that  the  double  bogie  had  been  tried  on  the  early 
cars,  but  had  been  discarded,  while  to  lengthen  the  cars  would 
mean  the  tearing  up  and  relaying  of  considerable  lengths  of  rails 
at  some  of  the  more  acute  angled  street  comers.  The  original 
proposal  was  adopted.  It  is  understood  that  in  the  new  cars 
few  new  features  are  being  introduced,  the  main  point  being  an 
iiicfeased  wheel  base  and  a  lengthened  truck  to  reduce  oscillation. 

London. — The  L.C.C.  has  decided  to  enter  into  an  agree- 
ment with  the  Metropolitan  Tramways,  Ltd.,  for  through  running 
of  cars  between  Euston  Road  and  Enfield  Town.  r\a  Camden  Road 
and  Seven  Sisters  Road.  It  is  expected  that  through  rurning 
arrangements  will  be  instituted  to  other  points  in  Middlesex  at 
later  dates. 

Paisley. — The  T.C.  has  for  some  time  past  been  press- 
ing the  Paisley  and  District  Tramway  Co.  to  carry  out  the  con- 
struction of  the  lines  in  the  Meiklerigg«<  and  Greenock  Road  dis- 
tricts, for  which  sanction  was  obtained  under  its  order.  It  was 
reported  at  the  last  meeting  of  the  Electricity  Committee  that  the 
companys  agent  had  said  that  the  company  might  be  prepared  to 
put  on  motor-buses,  if  the  Corporation  consented  to  the  repay- 
ment of  the  amount  deposited  in  security  of  its  obligations  under 
the  Acts. 

Renfrew. — A  reply  has  been  received  from  the  B.  of  T. 
to  a  letter  sent  by  the  T.C.  regarding  the  alleged  dangerous  swaying 
of  the  Paisley  and  District  Co.'s  double-decked  cars.  The  board 
states  that  it  had  obtained  drawings  of  the  cars,  and  had  to  advise 
the  Council  that  there  was  no  danger.  It,  however,  considered  that 
the  centre  of  gravity  should  be  lowered,  and  had  suggested  that  in 
any  new  cars  to  be  built  the  tramways  company  should  pay  attention 
to  this.  In  discussing  the  communication,  the  opinion  was  expressed 
that,  to  a  great  extent,  a  remedy  would  be  .fie^t  d  if  the  tramway 
company  put  its  track  into  proper  repair,  i  ne  clerk  was  asked  to 
again  write  the  Board  on  the  matter. 

Iloclidale. — The  year's  working  of  the  tramways  has 
produceo  a  net  profit  of  £6,486,  the  largest  surplus  realised  since  the 
undertaking  was  electrified  and  brought  under  the  Council.  From 
the  amount  named  an  item  of  £S?0  overspent  oh  capital  accntmt  is 
to  be  met.    The  balatiee  of  £fe,nP4  It  i6  pfopostd  to  alloeftte  to  a 
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depreciation  fund  for  renewal  of  track,  &c.,  on  which  heavy 
expenditure  is  anticipated  in  the  near  future.  The  total  income 
amounted  to  £73,002,  compared  with  £63,000  for  the  preceding 
12  months.  The  working  expenses  were  £37,367,  against  £34,356, 
and  the  gross  profits  £35,635,  against  £28,644. 

West  Hartlepool.— A  B.  of  T.  inquiry  was  held  on  the 
nth  inst.  into  the  application  of  the  Corporation  for  a  prov.  order 
empowering  it  to  construct  new  lines  in  Lynn  Street,  Musgrave 
Street,  Park  Road,  Wooler  Road,  and  Hart  Road.  Mr.  Kinder  said 
the  Hartlepools  line  was  constructed  in  1886,  the  Park  and  Foggy 
Furze  sections  in  1895,  and  the  Seaton  Carew  light  railway  in  1897. 
The  Park  and  Foggy  P'urze  sections  had  been  purchased  by  the 
Corporation  of  West  Hartlepool,  and  were  now  being  worked  by 
the  Tramways  Co.  under  agreement.  The  proposed  new  lines 
would,  with  the  existing  lines,  connect  the  railway  station,  the 
shopping  centres,  the  amusement  centres,  the  public  markets,  and 
the  residental  centres.  The  length  of  the  new  sections  would  be 
4?  miles,  and  they  were  designed  to  serve  a  population  of  .SO,00(i. 
The  West  Hartlepool  Corporation  was  negotiating  with  the 
Hartlepools  Tramways  Co.  for  the  purchase  of  the  Seaton  Carew 
line  and  with  the  General  Electric  Tramway  Co.  for  the  lease  of 
that  part  of  the  Hartlepool  section  that  was  in  the  Hartlepool 
borough.  If  these  negotiations  failed  the  West  Hartlepool  Cor- 
poration was  prepared  to  have  a  clause  inserted  in  its  Order 
giving  powers  for  mutual  through  running. — Mr.  Jones  said  all  the 
tramway  companies  asked  was  for  the  insertion  of  a  clause  that, 
failing  the  purchase  by  the  Corporation,  the  companies  might  have 
power  to  run  over  the  Corporation's  lines  to  Church  Street,  and  to 
this  Mr.  Kinder  agreed.— The  Inspector  said  that  they  could  take  it 
as  agreed  that  there  would  be  a  clause  for  mutual  running  powers. 
During  the  inquiry,  Mr.  Hamilton  (Leeds)  gave  evidence  in  favour 
of  the  scheme,  pointing  out  the  advantage  of  cheap  energy,  derived 
from  waste  heat,  to  the  Corporation. 

Worsley, — It  is  reported  that  arrangements  are  to  be 
made  whereby  the  service  on  the  South  Lancashire  Tramways  Co.'s 
section  from  Worsley  Court  House  to  Winton,  is  to  be  fully 
resumed.  This  service  connects  with  the  Salford  Corporation  system 
at  Winton. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cong'O  State. — The  Government  has  allocated  £68,000 
for  the  establishment  of  wireless  telegraph  stations  in  the  Congo 
State  during  ^9112.— Board  of  Trade  Journal. 

France. — It  is  proposed  to  lay  a  new  submarine  tele- 
graph cable  between  Marseilles  and  Algiers,  and  to  erect  a  new 
telegraph  line  between  Paris  and  Marseilles. 

Germany.— A  wireless  station  of  the  largest  dimensions 
is  to  be  built  on  the  Riibenberg,  in  Neustadt,  Hanover.  The  chief 
mast  of  the  station  will  be  350  metres  high. 

Italj. — The  Italian  Telegraph  and  Telephone  Depart- 
ment have  just  commissioned  the  Bell  Telephone  Manufacturing 
Co.,  of  Antwerp,  to  extend  the  telephone  exchange  at  Rome, 
equipped  by  that  firm  some  years  ago.  Since  the  taking  over  of 
the  telephone  service  by  the  State,  the  Bell  Co.  have  equipped  not 
only  the  exchange  at  Rome,  but  those  at  Milan,  Naples,  Catania, 
Genoa  and  Turin.     Elcctrn. 

Japan, — A  new  telegraph  cable  has  just  been  completed 
between  Osaka  and  Tokushima. 

Teles:rai)li  Clerks.— The  annual  Conference  of  the 
Postal  Telegraph  Clerks'  Association  was  held  at  Cardiff,  on  Friday 
and  Saturday  last  week. 

According  to  a  recent  oflScial  statement,  the  London  Central 
Telegraph  Ofiice  employs  4,456  persons,  and  the  London  Telephone 
Service  1,79G  persons.  The  former  includes  13  superintendents, 
112  assistant  superintendents,  and  158  overseers,  with  1,632  tele- 
graphists, and  387  members  of  the  cable-room  staff.  The  latter 
comprises  12  exchange  managers,  and  a  female  staff  consisting  of 
one  superintendent,  three  supervisors,  160  assistant  supervisors, 
and  1,102  telephonists. 

Wireless  at  Sea.— The  awful  catastrophe  by  which  the 
s.s.  Jtitrtwic  was  wrecked  and  over  1,300  persons  lost,  again  exemplified 
the  enormous  value  of  wireless  telegraphy  on  board  ship.  The 
collision  was  immediately  made  known  by  its  means,  not  only  to 
the  shore  station  at  Cape  Race,  but  also  to  a  large  number  of  vessels, 
and  the  fact  that  none  of  these  was  able  to  reach  the  spot  before 
the  ship  foundered  was  due,  not  to  any  shortcoming  on  the  part 
of  the  wireless. system,  bub  simply  to  the  unfortunate  circumstance 
that  they  were  all  too  far  off  to  cover  the  distance  within  the  four 
hours  at  dispot-al.  The  speedy  rescue  of  the  survivors  from  the  boats 
was  whoUydue  to  the  accurate  information  as  to  their  whereabouts 
supplied  by  wireless  telegraphy,  which  also  kept  those  on  shore 
acquainted  with  the  state  of  affairs.  The  apparatus  on  the  Titanic 
was  that  of  the  Marconi  Co.,  whose  operators  dauntlessly  remained 
at  their  post  until,  for  some  reason,  transmission  became  impossible  ; 
one  of  them,  Mr.  Bride,  was  fortunately  rescued,  bat  the  other, 
Mr.  Phillips,  is  missing,  anc'  we  fear  he  Went  down  with  his  felldw 
W^lWlS,  ^htj  pla'y&B  thte  M^y  tjt  ofhefre  abuVe  th*ir  o'^rn. 


Wireless  Fog'-Siirnalling:. — Two  new  applications   of 

wireless  telegraphy  for  the  purpose  of  protecting  vessele  against 
the  risks  attending  sea-fogs  have  recently  been  mooted — one  by  a 
French  inventor,  Lieut.  Lair,  the  other  by  Mr.  Marconi.  Details 
are  not  at  present  available. 

Wireless   Telegraphy  and  Aircraft. — The  question 

of  fitting  military  aircraft  with  apparatus  for  wireless  telegraphy 
is  of  considerable  interest  and  importance,  and  Marconi's  Wireless 
Telegraph  Co.  have  of  late  given  much  attention  to  this  problem. 
Experiments  have  recently  been  carried  on  at  the  Army  Aircraft 
Factory  at  South  Farnborough.  Late  in  March  an  Army  aeroplane 
went  out  for  a  short  flight  fitted  with  a  clockwork  V  sender,  and 
from  it  good  signals  were  received.  Early  in  April  similar  experi- 
ments were  carried  out,  but  in  these,  Capt.  Dawes,  of  the  Air 
Battalion,  went  as  a  passenger  and  transmitted  his  observations  to 
the  receiving  station  at  the  factory.  The  messages  which  he  sent 
were  very  clearly  received.  Later,  the  machine  flew  over  an  area 
of  3  or  4  miles'  radius  from  the  aircraft  factory,  and  Capt.  Dawes 
was  able  to  report  on  the  movements  of  troops  manoeuvring  in  the 
vicinity.  These  reports,  which  would  have  been  of  the  utmost 
military  value,  were  taken  down  at  the  receiving  station,  which 
was  in  touch  with  the  aeroplane  during  the  whole  of  the  flight.  Oh 
the  third  circuit  Capt.  Dawes  himself  received  the  messages  which 
the  Marconi  operator  transmitted  from  the  aeroplane.  The  experi- 
ments, which  were  for  the  purpose  of  demonstrating  the  efficiency 
of  the  special  Marconi  apparatus  employed,  were  thus  entirely 
successful. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


isliton-under-Lyue. — May  ]st.  Two  , sets  of  counter- 
current  jet  condensing  plant  with  steam-driven  pumps,  and  one 
natural  draught  wooden  chimney  cooler,  for  the  Borough  Electri- 
city Department.     See  '"Official  Notices"  April  12th. 

April  23rd  -Electric  wiring  of  the  Workhouse.  Specifications, 
^:c.,  from  Mr.  G.  H.  Partington,  clerk  to  the  Guardians,  Poor  Law 
Offices. 

Australia. — Victoria. — May  1st  and   )^th.    Cable  for 

P.M.G.'s  Department. 

May  6th. — Arc  lamp  carbons  for  the  Melbourne  City  Council. 
See  "Official  Notices  "  to-day. 

May  llth. — Telephones,  switches,  condensers  and  protectors,  for 
Melbourne.     See  "  Official  Notices  "  March  22nd. 

May  15th. — Electric  vehicles  for  the  Electric  Supply  Committee 
of  the  City  Council  of  Melbourne.  See  particulars  in  this  column 
for  April  5th. 

.lune  4th.  1,000  protectors,  galvanised  iron  wire,  galvanised 
steel  wire  and  sleeves,  for  the  P.M.G.'s  Department.  See  "Official 
Notices  "  to-day. 

May  21st.— P.M.G.,  Melbourne.  30  miles  of  cable,  24i  miles  of 
cable,  699  non-polarised  relays.     See  "Official  Notices  '  April  12th. 

May  28th. — Deputy  P.M.G.,  Melbourne.  100  tons  bronze  wire, 
262  tons  of  hard-drawn  copper  wire,  188,500  copper  binders,  11,500 
sleeves,  and  126,000  copper  tapes  (Schedule  No.  686).  Specification 
can  be  seen  at  the  Board  of  Trade  Commercial  Intelligence  Depart- 
ment. 

July  23rd.  —  P.M.G.,  Melbourne.  Nine  sections  of  a.  lamp- 
signalling  trunk-line  switchboard.   See  "Official  Notices"  April  5th. 

Queensland. — May  8th.  Telegraph  and  telephone  material,  for 
the  P.M.G.'s  Department,     See  "  Official  Notices  "  March  15th. 

May  8th.^ — Telegraph  and  telephone  instruments,  switchboarc's 
and  accessories,  measuring  instruments  and  protectors,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  March  22nd. 

Western  Australia. — May  8th.  Common-battery  telephones, 
for  the  P.M.G.'s  Department.     See  "  Official  Notices  "  March  22nd. 

Tasmania.-  June  10th.  Telegraph  and  telephone  material,  for 
the  P.M.G.'s  Department.     See  "Official  Notices"  April  12th. 

N.S.W. — Three  centrifugal  pumps  (12,000  gallons  per  minute), 
five  350-KW.  transformers,  .\.c.  motors,  for  White  Bay  power  house, 
for  N.S  W.  Government  Railways  and  Tramways  Department. 
Electrical  Engineer's  office,  61,  Hunter  Street,  Sydney. 

Austria. — April  Sr^th.  The  authorities  of  the  Austrian 
Northern  Railway  in  Vienna  are  inviting  tenders  for  an  installation 
of  electric  lighting,  comprising  80  arc  lamps,  at  the  railway  station 
at  Oderberg. 

Bedford. — Electrical  plant  (100  lights)  for  the  Powage 
Press,  Ltd.     See  "Official  Notices"  to-day. 

Belg:inni. — May  20th.  The  municipal  authorities  of 
Bilsen  (province  of  Limbourg)  are  inviting  tenders  for  the  estab- 
lishment of  a  central  electric  lighting  station  in  the  town.  Partic- 
ulars may  be  obtained  for  3  fr.  from,  and  tenders  are  to  be  sent  to, 
Le  College  des  Bourgmestre  et  Ecbevins,  Bilsen  (Limbourg). 

Bolton. — April  25th.  Materials  and  stores  for  a  year, 
for  the  Corjwration  Electricity  Department.  See  "  Official  Notices  " 
April  ISth.  ,     .  ■■     -'        ■       ' 

(OffittH^iit}  on  f)ff|f8  645.) 
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INTERNAL  COMBUSTION  ENGINES  FOR  ELECTRICAL  INSTALLATIONS. 


The 


Kortin^ 
Engine. 


Gas 


It  is  soino  10  years 
HJnceMKssKs.  Math  i;k 
4.ND  Platt,  Ltd.,  of 
Manchester,  took  up 
the  manufacture  of 
the  Kortinp  type  of 
two-cycle,  double- 
actinfr  pas  engine  ;  and 
durinpr  this  period  they 
have  modified  and 
simplified  the  design 
in  accordance  with 
experience,  in  order 
to  obtain  a  machine 
which  could  be  con- 
sidered reliable  for 
every  class  of  work  and 
varying  conditions  of 
load.  From  the  point 
of  view  of  simplicity, 
it  is  claimed  that  the 
present  design  is  a 
very  bi?  step  in  ad- 
vance of  anything  yet 
attempted  in  internal- 
combustion  engine  de- 
sign, and  has  resulted 
not  only  in  reducing 
cost  for  upkeep  and 
attention,  but  also  in 
greater  reliability. 
This  is  borne  out  by 
the  non-stop  runs 
carried  out  with 
several  installations, 
the  engines  running 
continuously  for 
periods  of  four  to  five 
months  at  a  time  with- 
out any  stop  what- 
ever, and  recently  one 
of  these  engines  ran 
continuously  for  one 
month  directly  after 
starting  up  in  the  first 
instance. 

It    will   be   noticed 


Fig.  1. — 600-B.H.p.  Single-Cylinder  Two-Cycle  Korting  Gas  Engine. 


that  all  side  shaftji, 
with  their  accompany- 
ing gears,  cams  and 
levers,  have  been  dis- 
pensed with,  as  well 
as  the  mechanically- 
operated  valves  on  the 
pumps.  What  remain 
now  are  simply  the 
two  inlet  valves,  which 
receive  th^-ir  motion 
through  a  ro<i  and 
eccentric  directly  from 
the  crankshaft.  The 
valves  in  the  pump 
are  all  automatic,  and 
are  mounted  in  a 
cage  which  is  easily 
removable. 

Messrs.  blather  and 
Platt  have  carried  out 
a  number  of  large  gaa- 
engine  installations, 
where  the  engines  are 
used  to  generate  elec- 
tricity, using  various 
classes  of  fuel,  such 
as  bituminous  and 
anthracite  coal,  coke, 
wood  shavings,  ice, 
town's  and  coke-oven 
gas,  and  blast-furnace 
gas,  and  the  engines 
have  given  satisfac- 
tory results  under  all 
conditions. 

Fig.  2  shows  three 
500  -  B.H.P.  twin- 
cylinder  gas  engines 
direct  coupled  to  three- 
phase  alternators  ;  the 
engines  use  gas  made 
from  colliery  waste 
fuel,  the  by-products 
being  first  extracted 
from  the  gas. 

Fig  1  shows  a  single- 
cylinder  two-cycle  gas 
engine  of  tlOO  b.h.p.  in. 
Messrs.    Mather     and 


Fig.  2. — Three  SOO-b.h.t.  iwiN'-iCYLiNDER  Korting  Gas  Engines  and  Three-Phase  Altkrnatoks. 
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Piatt's  works.  An  engine  of  this  type  is  working  on  coke- 
oven  gas,  and  generating  direct  current  for  colliery  work, 
and  a  second  engine  for  this  plant  is  being  built,  after  some  18 
months'  working  of  the  first  engine.  Similar  engines  are  also 
being  supplied  to  work  on  blast-furnace  gas. 


Premier  Gas  Engrines. 

The    Premier    Gas    Engine   Co.,  Ltd.,    of 
amongst  the  first   of  our   gas-engine  makers  to 
engines,  and  their  system  of   positive  scavenging,   devi-sed    many 
years  ago  and  since  improved  from  time  to  time,  has  always  been 


Sandiacre,    were 
build    large   gas 


Fig.  3.— Premier  Twin  Engine  driving  Alternator. 

a  distinguishing  feature  of  their  engines.  They  have  consistently 
preferred  the  horizontal  type,  considering  that  their  multi-cylinder 
high-speed  horizontal  engines  are  superior  to  the  vertical  type  and 
more  reliable  than  the  latter,  while  they  occupy  but  little  floor 
space,  are  well  balanced, 
have  forced  lubrication, 
and  are  more  accessible 
for  cleaning  and  super- 
vision, as  all  the  parts 
can  be  inspected  from 
the  floor  level. 

These  engines  are  made 
for  all  powers  from  60 
to  1,000  H.P.,  and  the 
firm  also  make  a  line  of 
low-speed  tandem  engines 
of  single,  twin  and  side- 
by  -  side  patterns,  with 
powers  ranging  from  400 
to  2,500  H.p.  The  firm 
have  designs  ready  for 
engines  of  5,000  h.p. 

A  large  number  of 
their  twin  type  engines 
have  been  exported  to 
Japan,  amongst  other 
countries,  and  we  illus- 
trate in  fig.  3  one  of  these  engines  driving  an  alternator,  which 
is  mounted  on  the  crankshaft  next  the  fly-wheel,  between  the  two 
cylinders, 

A  four-cylinder  engine  of  standard  design  is  shown  in  fig.  4 ;  this 
was  recently  shipped  to 
the  Hasami  Gold  Mines, 
Japan,  and  drives  an 
alternator  of  300  KW., 
running  for  14  days  at 
a  time  without  a  stop. 
The  engine  runs  at  lt;4 
K.P.M.  on  Mond  gas,  and 
is  of  the  "positive 
scavenger  '  type. 

Another  view  (fig.  5) 
shows  the  front  end 
of  a  double-twin  engine, 
one  of  two  supplied 
to  the  Kankoku  Gas- 
Electric  Co.,  Japan,  for 
driving  300-KW.  alter- 
nators in  parallel.  A 
similar  but  smaller  set  is 
going  to  the  Tokio  Mili- 
tary Arsenal.  This  is 
not  one  of  the  maker's 
own  standard  designs, 
these  engines  having 
been  constructed  to  speci- 
fications supplied  by  the 
purchasers'  consulting 
engineers. 

In  view  of  the  unfortuiiate  failure  of  the  municipal  gas  engine 
plant  at  Johannesburg,  it  is  interesting  to  note  that  a  450- h.p. 
Premier    gas    engine   has   been  installed   at   Groenfontein,  at  an 


elevation  of  4,000  ft.  above  sea-level,  fed  from  a  gas  producer  made 
by  the  Power  Gas  Corporation,  Ltd.,  and  drives  a  300-K.v.A. 
A. E.G.  alternator.  The  producer  is  fed  with  bituminous  coal.  The 
engine  has  run  with  perfect  satisfaction  since  its  installation  last 
summer,  and  should  do  much  to  remove  the  prejudice  which  has 
been  set  up  in  South  Africa  against  gas  engines  by  the  Johannes- 
burg fiasco. 

The  Mirrlees-Diesel  Oil  Eng^ine. 

Special  interest  attaches  to  the  engines  made  by  Messrs. 
MiRRLEES,  Bickerton  &  Day.  Ltd.,  of  Hazel  Grove,  Stockport, 
seeing  that  the  first  Diesel  engine  made  in  this  country  was  a 
Mirrlees-Diesel  ;  that  was  14  years  ago,  and  the  engine 
is  still  working.  To  ensure  reliability,  the  Mirrlees- 
Watson  Co.,  Ltd.,  ran  several  engines  for  two  years  in  their 
own  works,  before  they  sold  any,  with  the  result  that  when 
they  began  to  put  them  on  the  market  they  quickly 
developed  a  large  demand  and  had  to  build  new  works, 
controlled  by  a  separate  company,  for  the  sole  purpose 
of  making  Mirrlees-Diesel  oil  engines. 

The  latter  are  all  of  the  vertical  type,  with  the  valves 
in  the  cylinder  covers.  The  engines  are  single-acting,  and 
operate  on  the  four-stroke  cycle.  They  are  made  in  sizes 
up  to  1,000  H.P.,  mainly  of  the  enclosed  type,  and  of 
two  classes — low-speed,  200-250  R.P.M.,  and  high-speed, 
400-450  E.P.M,  All  the  enclosed  engines  have  forced 
lubrication. 

Fig.  6  shows  a  high-speed  Mirrlees-Diesel  engine  as 
supplied  to  H.M.S.  Dread noKgJd,  and  many  other  warships ; 
these  engines  burn  the  same  oil  as  the  boilers  are  fired  with, 
and  their  use  enables  the  boilers  to  be  shut  down  when 
in  harbour,  besides  effecting  a  material  saving. 

A  500-H.p.  four-cylinder  enclosed  engine  supplied  to  the 
L.B.  and  S.C.  Railway  Co.,  to  drive  their  new  carriage 
works  at  Lancing,  is  shown  in  fig.  7.  It  is  directly 
coupled  to  a  dynamo.  Similar  engines  of  500  and  750 
H.p.  have  been  made  to  numerous  orders,  both  for  home 
and  abroad. 
The  air  compressor  of  the  Mirrlees-Diesel  oil  engine  is  of  the 
two-stage  type,  and  is  direct  driven  from  the  engine  crankshaft, 


being  mounted  on 
type   of   compressor 


an  extension  of  the 
the    only   bearings 


Fig.  4,— Premier  Standard  Four-Cylinder  Engine  for  Hasami 

Gold  Mines. 


engine  bedplate.  In  this 
are  the  connecting-rod 
bottom  and  top  end 
brasses,  and  suitable  pro- 
vision is  made  for  taking 
up  any  wear  that  may 
occur.  This  form  of  com- 
pressor is  a  great  im- 
provement on  the  link- 
driven  type  of  machine, 
in  which  there  are  some 
eight  to  ten  wearing 
joints,  which  are  liable 
to  cause  trouble.  Owing 
to  the  position  of  the 
compressor,  the  parts  are 
all  readily  accessible  for 
inspection  or  repair,  and 
the  valves  may  be 
changed  with  a  mini- 
mum expenditure  of  time 
and  trouble. 

The     valves     are     of 
the     makers'     improved 
type,    which    ensures 
other    compressors    being 


silent   running,    the   noise   peculiar    to 
entirely  eliminated. 

A  special  intercooler  is  provided  for  cooling  the  air  between  the 
two  stages  of  compression,  as  well  as  after  delivery  from  the  high- 


FiG.  5.— Premier  Double-Twin  Engine  driving  300-kw.  Alternator  at  Kankoku,  Japan. 


pressure  cylinder,  and  this  intercooler  is  also  arranged  so  as  to  act 
as  a  separator  for  any  oil  or  water  which  may  have  been  carried 
over  with  the  air. 
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The  fuel  pump  in  of  Hpecial  <lfHii;ii,  and  is  provided  with  a 
separate  [)limi^er  and  valvcH  for  each  cylinder  of  the  engine  :  this 
arranf,'enient  has  the  advantaf^e  that  under  all  corvditionw  of  workinff 
each  cylinder  will  take  an  equal  share  of  the  load  on  the  engine, 
whereas  in  the  single- jilunf^er  type  of  pump,  as  often  fitted,  this 
equal  distribution  can  only  be  arranged  for  one  particular  load,  and 
will  not  hold  good  over  a  varying  range. 

A  special  safety  device  is  fitted  to  the  starting  cylinders  of  the 
engine,  which  automaticiiUy  by-pauses  the  fuel  from  the  cylinder  on 
starting  up,  thus  preventing  any  accumulation  of  oil  in  the  fuel 
valve  casing  of  that  cylinder  if  the  attendant  does  not  put  the 
starting  handle  into  the  running  position  at  once.     Thin  safety  gear 


branch  of  their  batinesf,  and  have  enpplied  a  lar^e  number  of 
engines  of  powers  up  to  4.oO  is  H  f.,  and  running  at  -peefls  up  to 
2')()  H.i'.M.    The  great  majority  of  these  have  been  re^inired  for 


Fig.  6. — Mirelees-Diesel  High-Speed  Engine  axd 
Dynamo  for  War  Vessels. 


Fig.  7.— Mirrlees-Diesel  .500-h.p.  FouB-cyLiXDEB 
Enclosed  Oil  Engine. 


is  also  arranged  so  that 
any  of  the  cylinders 
may  be  cut  out  as 
desired  when  the  engine 
is  running  on  lighter 
loads. 

All  valves  are  pro- 
vided with  removable 
seats,  and  as  spare 
valves  and  seats  for  all 
the  main  valves  are 
included  in  the  engine 
equipment,  the  grind- 
ing-in  of  the  valves 
can  be  carried  out  at 
any  convenient  time, 
and  not  necessarily 
when  the  engine  is 
stopped.  The  actual 
changing  of  the  valves 
and  seats  can  be  per- 
formed  in  a  few 
minutes.  In  order  to 
facilitate  the  changing 
of  the  exhaust  valve, 
the  valve  lever  is  made 
in  two  parts,  so 
arranged  that  by  re- 
moving one  bolt  only 
the  lever  may  be  swung 

back,  thus  allowing  the  exhaust  valve  to  be  with- 
drawn without  disassembling  the  remainder  of  the 
valve  gear. 

The  gear  wheels  for  driving  the  vertical  and 
cam  shafts  are  enclosed  in  oil-tight  casings,  and 
run  in  an  oil-bath.  The  vertical  shaft  is  cased  in 
by  a  polished  steel  tube,  with  oil-tight  glands  at 
the  top  and  bottom  ;  this  tube  provides  a  passage 
for  oil  from  the  upper  to  the  lower  gear  casings, 
and  also  acts  as  a  guard,  obviating  any  danger  of 
the  attendant's  clothing  being  caught  by  the 
revolving  shaft. 

The  cylinder  covers  are  made  in  two  pieces,  a 
loose  top  being  provided,  so  that  any  accumulation 
of  sand  or  dirt  which  might  collect  in  the  water 
spaces  can  be  thoroughly  cleaned  out.  The 
cylinder  liner  can  be  easily  withdrawn  from  the 
column,  and  the  jacket  space  in  the  main  cylinder 
cleaned  if  this  becomes  necessary.  This  feature  of 
accessibility  has  proved  of  ureat  advantage  in 
cases  where  the  water  used  contained  a  large 
amount  of  sediment. 

Orders  for  Mirrlees-Diesel  engines  of  over 
5,000  B.U.P.  in  all  were  received  between  December 
Ist  and  February  2yth,  11)12,  including  several  of 
500  and  750  ii.p.  for  driving  electrical  generators. 


TVillans-Diesel  Oil  Engines. 

Amongst  the   earliest  to   take   up   the   manu- 
facture of  the  Diesel  engine  in  England — having 
made  certain    sizes    for    the    Diesel   Engine  Co. 
for  some  years— Messrs.  Willans  &  Robinson,  Ltd.,  of  Rugby, 
have    given    special     attention     to    the    development    of    this 


Fig.  8.— Willans-Diesel  Engine  for  South  America. 


driving  electric  generators,  and  many  of  them 
have  gone  abroad.  The  Willans  Diesel  engine  is 
of  the  well-tried  four-cycle  type,  presenting  no 
novel  features  save  in  the  details  of  its  construc- 
tion ;  the  makers'  policy  has  been  to  adopt  an 
engine  of  excellent  general  design,  and  to  apply 
to  it  the  many  improvements  in  details  and 
methods  of  manufacture  which  they  have  evolved 
during  the  years  they  have  now  been  manufac- 
turing this  type  of  engine. 

Their  present  standard  sizes  range  from   50  up 
to  460  B.H.P..  and  their  engines  have  been  installed 

and  are  being  manu- 
factured for  driving  all 
classes  of  machinery, 
either  as  isolated  units 
or  in  power  houses  con- 
taining other  plant,  in 
many  parts  of  the 
world,  and  in  the  hands 
of  many  classes  of 
drivers. 

Fig.  S  shows  one  of 
four  280-B.H.P.  engines 
supplied  to  the  Alianza 
Co.  and  the  Rosario 
Nitrate  Co.'s  Works  in 
South  America,  coupled 
to  alternators  :  and 
fig.  9  shows  a  Willans 


Fig.  <i.— Willans-Diesel  Plant,  British  Ukalite  Co.'s  Works. 


225-B.H.p.  engine   driving  a  dynamo  at   the  British.   XJralite  Oos.^ 
works  in  Gravesend. 
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'  In  the  manufacture  of  these  engfines,  the  whole  of  the  parts  are 
made  to  jisrs,  thus  ensuring  strict  interchangeability  of  all  similar 
parts  of  the  same  size  of  engine,  and  enabling'  all  spare  parts  to  be 
ordered  with  the  certainty  that  they  will  fit  the  place  for  which 
they  are  intended,  without  any  adjustment  on  the  part  of  the  purchaser 
— a  feature  sure  to  be  appreciated  by  the  users  of  the  engines,  especi- 
ally those  abroad. 

The  Turner  Oil  Engines. 

These  engines  are  made  by  Messrs.  E.  R.  &  F.  Turner, 
of  Ipswich,  in  a  range  of  sizes  from  2j  to  25  b.h.p.| 
and  owing  to  their  rigid  design  and  accurate  balancing,  are 
specially  adapted  for  electric  driving.     In  the  smaller  sizes  they 
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Fig.  10.— Turner  Horizontal  Oil  Engine  Driving  Dynamo. 


are  supplied,  if  required,  with  an  extended  base-plate  for  the 
dynamo,  as  shown  in  fig.  10.  The  larger  sizes  are  fitted  with  two 
extra-heavy  fly-wheels  when  used  for  electric  driving,  the  smaller 
sizes  being  also  fitted  with  two  fly-wheels  if  used  for  "  direct " 
driving,  and  balanced  crankshafts  are  provided  in  all  cases.  The 
engines  will  run  on  any  ordinary  lamp  oils,  and  on  good-class  crude 
oils,  but  are  not  recommended  for  use  with  heavy  residual  or  refuse 
oils.  The  fuel  consumption  is 
exceptionally  low,  not  exceeding  , 
'6  pint  per  B.H.P.-hr.  in  the  small  ' 
sizes,  or  '5  pint  in  the  largest, 
when  working  on  average  loads. 
A  starting  lamp,  supplied  with 
each  engine,  is  only  used  for  a  few 
minutes  to  heat  the  vaporiser 
and  ignition  tube  when  starting 
up  ;  the  necessary  temperature 
for  vaporising  and  ignition  is 
afterwards  automatically  main- 
tained, whether  running  on  full 
load,  or  with  no  load  whatever  on 
the  engine. 

An  air  throttle  is  fitted,  which 
is  shut  at  starting  and  open  when 
running.  No  adjustment  is  re- 
quired when  running  at  any  load. 
The  main  and  cam-shaft  bearings 
of  the  7-B.H.P.  size  and  upwards 
are  fitted  with  continuous  oiling 
rings,  while  in  all  sizes  the  crank- 
pin  bearings  are  positively  lubri- 
cated by  means  of  a  specially- 
designed  oil  ring  of  the  centrifugal 
type.  Valve  rollers,  pins,  lever 
gudgeons,  &c.,  are  hardened  and 
ground  exactly  to  size.  For  the 
foregoing  reasons,  these  engines 
may  be  depended  upon  to  run 
for  many  years  without  appre- 
ciable wear  or  replacement  of 
parts.  They  are  suitable  for  all 
power  purposes,  being  success- 
fully employed  in  driving  grind- 
ing mills  of  all  descriptions, 
chaff-cutters,  saw- benches  and 
wood-working  machines,  pumpa 
both  gear  and  belt-driven,  &c. 
They  are  supplied  in  semi- 
portable  or  portable  types,  the  former  having  a  wooden  carriage 
with  wrought-iron  axles  and  cast-iron  road  wheels,  to  facilitate 
occasional  movement  from  place  to  place.  With  the  portable  type 
a  wrought-iron  carriage  and  road  wheels  are  provided,  a  water  tank 
being  attached  to  the  under  side,  and  circulation  and  cooling  are 
effected  by  means  of  a  pump  and  surface  trays.  A  current  of  cold 
air  induced  by  the  outgoing  exhaust  gases  is  passed  through  the 
latter,  effectively  cooling  the  water  returning  to  the  tank 


Parsons  Motors. 

The  Parsons  Motor  Co.,  Ltd.,  of  Southampton,  are  best  known 
for  the  numerous  marine  petrol  engine  installations  which  they 
have  carried  out. 

The  Parsons  engine  has,  however,  also  been  adapted  for  stationary 
use,  and  an  example  of  petrol-engine  and  dynamo  work — a  28-H.P. 
generating  set— was  illustrated  and  described  in  our  issue  of 
December  1.5th  last. 

It  is  sufficient  to  say  that  long  experience  has  enabled  the  com- 
pany to  develop  a  thoroughly  reliable  engine,  built  in  standard 
series,  having  Jj  in.  X  6  in.,  6\  in.  X  8  in.,  and  i)  in.  X  12  in. 
cylinders,  giving  a  complete  range  of  sizes  between  7  h.p.  and 
180  H.P.,  at  speeds  of  750,  550  and  150  r.p.m.  per  series  respectively 
These  engines  can  be  adapted  for  using  either  petrol  or  paraffin, 
giving  some  10  per  cent,  less  output  with  the  latter  fuel,  and  are 
fitted  with  H.T.  magneto-ignition,  and  cooling  water  circulating 
pumps  ;  also  with  mechanically-operated  main  valves  arranged  on 

the  company's  patented  concen- 
tric principle,  with  a  nickel  steel 
exhaust  valve  in  the  centre  of  a 
hollow  cast-iron  inlet  valve. 

The  company  have  already 
achieved  considerable  success 
with  their  engines  abroad,  there 
being,  we  understand,  very  few 
countries  in  which  examples  of 
their  work  cannot  be  found. 


Reavell  Oil  Engines. 

Messrs.  Reavell  &  Co.,  Ltd., 
of  Ranelagh  Works,  Ipswich, 
whose  quadruplex  type  com- 
pressors are  so  well-known,  have 
for  several  years  turned  their 
attention  to  the  manufacture 
of  oil  engines.  The  engines 
which  they  build  are  of  the 
vertical  high-speed  type,  and 
in  designing  and  constructing 
them  they  have  made  it  their 
aim  to  produce  machines  which 
shall  be  suitable  for  continuous 
industrial  purposes,  so  that  the  engines 
for  such  conditions,  and  are  not  adapta- 
or  "  motor-car  "'  type  arranged  for  other 


and    heavy    service   for 
are   specially    designed 
tions  of  the  "  motor-boat 
purposes. 

We  give  an  illustration,  fig.  11,  of  one  of  their  two-cylinder  engines 
directly  coupled  to  a  dynamo,  which  is  both  extremely  neat  and 
substantial  in  appearance.     The  engine  illustrated  is  of  the  10-b.h.p. 


Fig.  11.— Reavell  10-ii.p.  Oil-Electric  Set. 


size,  and  the  speed  is  SOO  r.p.m.  This  speed,  while  being  very 
suitable  for  driving  dynamos,  centrifugal  pumps,  fans  and  so  on, 
is  at  the  same  time  not  excessive,  and  conduces  to  long  life  of  the 
engine  and  small  wear  of  the  working  parts.  The  lubrication  is 
arranged  on  the  splash  principle,  and  is  therefore  automatic,  the 
connecting  rods  dipping  at  each  revolution  into  the  bath  of  oil  in 
the  crankcase  and  splashing  it  to  the  various  bearings. 

The  vaporiser,  arranged  behind  the  engine,  is  of  Messrs.  Reavell's 
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own  (lesit^ii,  iind  irt  Miilable  lor  UhiriK  cilhcr  pttrol,  ordinary 
paraflin  or  lamj)  oil.  Tlie  en{,'ine  in  wtarted  by  vniv^  a  little  petrol, 
upon  which  it  is  run  for  a  few  ininutcM  until  the  vaporiter  is 
Hufficiently  heated,  when  the  paraflin  supply  can  be  turned  on.  It 
can  also  be  started  on  paraffin  by  heating'  the  vaporiser  with  a  blow 
lamp,  if  petrol  is  not  available.  AH  the  working  parts  are  inter- 
chanfjeabh^ 

Messrs.  Ilea  veil  supplied,  in  addition  to  other  engines,  12  of  the 
size  illustrated  to  one  of  the  large  Indian  railways  last  year,  and 
they  have  a  repeat  order  going  through  (heir  works  at  the  present 
moment  for  Id  more  engines  of  the  fame  size,  destined  for  this 
railway. 

The  Kelvin  Engine. 

These  engines  operate  on  the  four-cycle  principle,  and  are  built  for 
both  petrol  and  paraffin  fuel. 

An  interesting  constructional  feature  is  the  use  of  ball  journal 
Ijearings,  leading  to  a  reduced  length  of  engine.     Every  important 


Fig.  12.— Kelvix  Electric  Lighting  Set. 

part  is  immediately  accessible  without  disturbing  other  parts  ;  the 
crankshaft  can  be  withdrawn  at  either  end,  and  the  piston  and 
connecting  rod  can  be  removed  without  disturbing  the  crankshaft 
or  cylinder.  In  the  larger  sizes,  the  engines  are  fitted  with  the 
Bergius  starting  device,  by  means  of  which  starting  can  be  carried 
out  without  the  usual  vigorous  cranking. 

Either  l.t.  or  h.t.  magneto  ignition  is  fitted,  and  a  plunger  pump 
provides  cooling  water  circulation  to  the  cylinder  jackets.  The 
engine  governing,  in  conjunction  with  the  special  dynamo  wind- 
ings employed  ia  the  generating  sets,  gives  a  practically  steady 
voltage  from  no-load  to  full-load. 


The  engine  in  entirely  made  at  the  Kelvin  Works,  Dobbie«  Loan, 
Glasgow,  and  some  idea  of  its  sac^^sa  can  k>e  gathered  from  the  fact 
that  the  works  have  been  trebled  in  size  within  the  last  three 
years,  000  engines  having  V>een  turned  out  within  the  last  1 2  months, 
The  sole  selling  agents  for  these  generating  sets  are  Me-JTB.  Fyfe- 
Wilson  &  Co.,  of  14'),  Bath  Street,  Glasgow. 

The  .Marmot  Heavy-Oil  Enj^ine  Set, 

We  illustrate  in  fig.  i:i  a  small  electric  lighting  set  made  by 
Meshk.s.  Shareu  k  Yolxg,  Lto.,  of  Marmot  Works,  Alloa,  the 
engine  being  designed  to  run  on  any  fuel  between  ordinary  lamp 
oil  and  crude  oil — specific  gravity  "79  to  'H'J. 

The  set  shown  is  of  3J  b.h.p.  at  '.lOQ  K.i'.M.  ;  it  works  on  the 
two-stroke  cycle,  and  is  provided  with  fuel  pumps  giving  a  positive 
feed  to  eafh  cylinder,  while  the  ignition  is  automatic  after  .starting, 
that  operation  being  carried  out  by  heating  the  ignition  chamber 
by  means  of  an  oil  burner  working  under  air  pressure  and  using 
the  same  fuel  as  the  engine. 

It  is  of  interest  to  note  that  larger  engines  of  20  h.p.  and  more 
have  self-starters  fitted,  working  by  compressed  air — a  compressor 
and  air  tank  being  supplied  with  the  engine. 

The  Marmot  engines  are  solidly  made,  with  gun-metal  bearings 
and  phosphor-bronze  bushes  ;  inspection  doors  are  fitted  to  the 
crank-case,  and  spare  parts  which  might  be  required  quickly,  such 
as  an  ignition  chamber,  piston  rings,  paraffin  strainer,  kc,  are 
supplied  with  each  set. 

Electric  Lighting  Sets  by  Chas.  Price  i  Son. 

We  illustrate  in  fig.  15,  page  6.S0,  a  new  type  medium-sized  generat- 
ing set  made  by  Mkssrs.  Charles  Price  m  Son,  Broadheath.  near 
Manchester,  in  1,  2,  3,  4  and  6-cylinder  units,  of  from  10  H.P.  to 
75  H.p.  The  engine  is  built  to  run  on  petrol  or  petroleum,  a  clear 
and  odourless  exhaust  being  obtained  when  using  either  fuel,  and 
the  speed  is  700-750  r.p.m. 

The  cam-shaft  and  valve-operating  mechanii^m  are  situated  above 
the  cylinder,  the  valve  tappets  being  adjustable  for  wear  ;  the 
valves  are  contained  in  cast-iron  cases,  and  are  held  in  position  by 
forged  clips.  The  cams  are  hardened,  and  operate  the  valve-rocking 
lever  through  hardened  rollers  running  on  hardened  pins  :  half- 
compression  gear  is  fitted  to  ease  the  starting.  Ignition  is  effected 
by  H.T.  magneto,  with  a  supplementary  system  of  synchronised 
coil  and  accumulator. 

Oil  is  forced  into  the  crankshaft  bearings  by  a  rotary  pump 
operated  by  the  vertical  shaft  at  the  front  of  the  engine,  and  emer- 
gency sight-feed  lubricators  are  also  fitted.  All  the  bearings  have 
been  arranged  to  avoid  oil  leakage,  and  the  plant  is  exceptionally 
cleanly  in  working. 

Cooling  water  is  circulated  by  a  gear-pattern  pump,  and  the 
system  is  arranged  to  clear  itself  through  one  cock  in  frosty 
weather. 

The  governor  is  adjustable,  and  is  specially  sensitive,  to  secure 
the  close  speed  control  necessary  on  this  class  of  work. 

A  large  inspection  door  is  fitted  to  the  crank-case,  through  which 
the  connecting-rod  big-ends  and  crankshaft  bearings  can  be 
adjusted  for  wear  when  necessary. 

The  set  is  adapted  for  accumulator  charging  or  lighting  direct, 
and  runs  very  steadily  and  almost  noiselessly,  so  that  it  can  be 
installed  in  the  basement  of  a  building,  where  an  outside  power 
house  is  not  available.  Using  fuel  at  B^d.  per  gallon,  the  total  cost 
per  unit  is  stated  to  be  approximately  Hd. 

We  also  illustrate  in  fig.  14  one  of  this  firm's  high-speed  lighting 


Fig.  13. — Marmot  Two- Cycle  Engine  and  Dynamo. 


Fig.  H.^Pbice's  r5-Kw.  Lighting  Set. 


The  Kelvin  generating  sets  are  made  in  sizes  ranging  from 
3  KW.  at  850  R.P.M.  to  32  KW.  at  410  u  p.m.  ;  they  are  also  built 
in  stationary  or  portable  form,  and  a  very  large  number  have 
recently  been  supplied  for  farm  work,  ship-yards,  cinematograph 
work,  kc. 


sets  made  in  single,  double  and  four-cylinder  units  from  2  to  26  B.H.P. 
Our  view  shows  one  of  their  To  kw.  paraffin  plants,  rnnning  at 
1,000  R.P.M. ,  with  nocuniulator  ignition.  The  engine  valves  are  all 
on  one  side,  and  the  cams  are  solid  with  the  shaft,  which  is  case- 
hardened,  as  is  also  the  whole  of  the  valve  mechanism.     The  cam 
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shaft  can  be  withdrawn   easily,  and   is  driven  by  a  spiral  gear  as 
follows :  — 

Between  the  wheel  on  the  crankshaft  and  that  on  the  camshaft 
is  fixed  a  transverse  gear  shaft,   driving:  at  one  end  the  mag^neto 
and  at  the  other  the  governor,  which   is  coupled  directly  to  the 
throttle,    and    cuts  off  at  between    1,000  and   1,100   r.p.m. 
Adjustment    for    wear     is     provided    on    the    crankshaft 
bearingfs,     the    connecting-    rod    big:-end     and     the    valve  i; 

mechanism,    and    by    removing:   a  cover    the    top    of    the 
piston  can  be  cleaned. 

The   lubrication   is  automatic,  and  access  to  the  crank- 
case  is  g-iven  by  a  large  in'^pection  door. 


With  the  spirit  engine  a  float-feed  carburetter  is  substituted  for 
the  gas  and  air  regulator,  and  an  aluminium  jacket  is  arranged 
round  the  exhaust  outlet  to  supply  the  necessary  warm  air  to  the 
carburetter. 

The  cylinders  are  cast  separately,  with  plugs  to  allow  for  the 


Fig.  15.— Three-Cylixder  Light ixg  Set  by  Chas.  Price  &  Son. 


The  cylinders  are  cast  singly  or  in  pairs,  and  the  inlet  passage  has 
a  common  central  port,  while  the  exhausts  for  each  cylinder  have 
individual  ports.  The  upper  half  of  the  crank-case  carries  all  the 
bearings.  The  bearing  caps  are  held  by  bolts  passing  through  the 
top  flange  of  the  crank-case,  and  by  this  means  the  downward 
stresses  are  transmitted  to  the  main  frame  of  the  crank-case. 

Gardner  Electric  Lightinj  Sets. 

The  ^Gardner  engines  and  electric  generating  sets 
require  little  introduction  to  the  engineer,  as  they  have 
for  a  good  many  years  found  favour  both  for  land  and 
marine  uses. 

We  illustrate  in  fig.  16  a  four-cylinder  high-speed  engine 
set  by  Messes.  Gardner,  of  Patricroft,   Manchester,  one 


cleaning  of  all  parts  of  the  water  jacket ;  the  cylinder  head  forms 
a  plug,  which,  when  removed,  allows  of  the  piston  and  con- 
necting rod  being  withdrawn  without  disturbing  the  cylinders. 

Forced  water  circulation  for  cylinder  cooling  and  forced 
lubrication  are  provided,  a  gear-driven  pump  being  employed  in 
each  case.     The  speed  is  governed  by  a  throttle  valve,  similar  irt 


Fig.  16.— Gardner  Four-Cylinder  High-Speed  Petrol-Electric  Set. 


-of  a  type  origiaally  developed  for  launch  and  vehicle  work,  using 
petrol.  The  engine  referred  to  can  be  adapted  for  use  with  either 
town  or  producer  gas  or  petrol,  its  outputs  in  the  three  cases  being 
-56,  43  and  54  b.h.p.  respectively  at  600  r.p.m.  ;  engines  of  this  class 
are  supplied  up  to  130  b.h.p. 


type  to  that  used  on  high-speed  steam  engines,  on  the  mixture  inlet 
pipe  ;  the  governor  is  provided  with  an  adjusting  screw  to  set  the 
speed  to  the  value  desired. 

Starting  is  effected  by  meansof  aclutclied  handleon  the  crankshaft, 
and  to  facilitate  this  operation  the  compression  is  relieved  in  each 
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cylinder  by  throwing  over  a  Hiiiall  lever,  which  brinffs  into  action 
auxiliary  cams  actinp  on  the  exhaust  valves  ;  l.t.  maffneto  ipnition 
is  usually  fitted. 

Gardner  engines  for  use  with  petroleum,  and  similar  ia 
desiern  to  the  foretroinpr,  in  sI/.ch  up  to  six  cylinders  and  110  u.Jf.i'., 
are  also  made  by  this  firm  for  a  variety  of  purposes.  We  illustrate  in 
fig'.  17  a  little  1  '|i'..ii.i'.  engine  and  dynamo,  with  extended  bedplate, 


Igiiition  is  efiFected  by  accumulator  and  coil  or  niaffneto,  and 
dual  ignition  can  be  supplied  if  r^iuired.  Efficient  automatic 
lubrication  is  provided  for  the  piston  and  all  bearings. 


Fig.  17. — Gardner  IJ-b.h.p.  Elect ktc  Lighting  Set. 


Fig.  18.— Fielding  Suction  Producer  Plant. 


suitable  for  country  house  lightinjz'  and  similar  work,  these  engines 
being  arranged,  as  reiiiiired,  for  working  with  petrol,  oil  or  gas, 
at  medium  speeds,  ranging  from  700-7.")0  R.i'.M.  in  the  Ij-b.hp. 
size,  to  370-400  r.p.m.  in  the  7-.S-r.h.p.  size. 

The  Fielding  Gas  Engine. 

We  illustrate  herewith  a  typical  double-cylinder  side-by-side  gas 
engine  and  suction  gas  producer  made  by  Messrs.  Fielding  &Platt, 
of  Gloucester,  in  sizes 
ranging  from   110  to 
290  B.H.P. 

Constructively,  it 
will  be  noticed  that 
the  engine  is  strongly 
built,  one  massive 
casting  carrying  the 
bearings  and  cylin- 
ders. A  system  of 
graduated  governing 
is  fitted,  the  governor 
being  of  the  high- 
speed rotary  ball  pat- 
tern, adjustable  as  to 
speed  while  running. 
A  special  magneto 
ignition  developed  by 
the  firm  is  fitted, 
with  a  simple  form 
of  sparking  plug  ; 
forced  lubrication  to 
the  crank-pins  and 
pistons,  and  ring  bear- 
ing lubrication,  are 
other  features  of 
interest. 

In  the  producer  plant  a  patented  device  of  the  firm  is 
employed  for  introducing  steam  to  the  furnace.  The  air  and  steam 
are  admitted  into  the  generator  at  the  base  of  the  fire  from  a 
central  orifice  beneath  the  grate,  the  air  and  sprayed  water  passing 
through  a  hollow  base-plate  which  carries  the  fire  and  entering,- 
as  steam,  equally  all  round  the  base  of  the  fire. 

Special  claims  in  the  matter  of  efficiency  are  advanced  for  this 
arrangement  of  automatic  control,  which  obviates  the  use  of  the 
usual  internal  steam  boiler. 

The  Fielding  producer  plant  is  exceedingly  compact,  and  it  is 
interesting  to  note  that,  at  the  Royal  Agricultural  Show  trials  in 
1906,  it  proved  to  be  one  of  the  best  plants  entered. 

Silvertown  Petrol-Electric  Sets. 

The  "  Silvertown  "  petrol-electric  generating  sets  made  by  the 
India-Rubber,  Gutta-Percha  and  Telkgraph  Works  Co.,  Ltd., 
of  Silvertown,  are  specially  designed  for  private  house,  hotel  and 
ship  lighting  and  power.  The  set  consists  of  a  dynamo  directly 
coupled  to  a  medium-speed  vertical  type  petrol  engine,  both  being 
mounted  on  a  common  bed-plate. 

The  dynamo  is  a  standard  Silvertown  machine,  and  is  supplied 
shunt  or  compound  wound,  in  either  open,  protected  or  ventilated 
enclosed  type.  The  engine  has  one,  two  or  more  cylinders,  accord- 
ing to  the  output  required.  The  cylinders  are  water-cooled  in  the 
smaller  sizes  on  the  thermo-siphon  principle  ;  in  the  larger  engines 
a  circulating  pump  driven  from  the  crankshaft  is  provided  for  this 
purpose. 

The  crankshaft,  connecting  rocs  and  cams  are  solid  forged  of 
high-grade  steel,  the  cams  being  case-hardened.  The  engine  is 
fitted  with  interchangeable  valves  and  adjustable  tappet  mechanism, 
and  adjustable  crank  bearings  are  provided.  A  large  inspection 
door  is  fitted,  and  all  joints  are  truly  faced,  special  precautions  being 
taken  to  prevent  the  oil  from  leaking  out  of  the  crank  chamber. 


Fig.  19. — Fielding  Side-by-side  Gas  Engine 


The  carburettor  is  arranged  with  throttles  as  close  as  possible  to 
the  valves  of  the  engine,  and  a  governor  is  fitted  which  controls 
the  speed  within  5  per  cent. 

If  desired  these  engines  can  be  run  with  paraflBn  as  fuel,  in 
which  case  a  vaporiser  is  fitted  in  place  of  the  carburetter. 

The  G.H.H.  Foiir-Cjcle  Engine. 

The  firm  of  Gutehoffnungshutte,  of  Oberhausen.  is  one  of 
the  largest  engineering  concerns  of  Rheinland,   employing  2.J.000 

workmen,  and,  mining 
its  own  coal  and  iron 
ore,  turns  out  every 
description  of  heavy 
steel  work,  castings 
bridges,  boilers  and 
engines.  We  illustrate 
on  page  t".3i>  one  of  its 
large  gas  engines,  of 
which  a  considerable 
number  have  been 
turned  out  during 
the  past  10  years,  for 
driving  blowers  and 
electric  generators. 
These  have  been 
mainly  of  the  two- 
cycle  type,  but  the 
one  here  shown  works 
on  the  four -stroke 
cycle,  and  is  double- 
acting,  with  tandem 
cylinders.  The  frame 
is  cast  in  one  piece, 
and  rests  over  its 
whole  length  on  the 
foundation,  carrying 
the  slide  for  the  cross-head  and  the  two  main  bearings  for 
the  crank-shaft.  The  piston-rods  are  supported  at  each  end 
and  between  the  cylinders,  so  that  the  cylinder  flanges  and 
the   stuffing-boxes    are   relieved    of  the  weight   of   the   rods  and 


Fig.  2U,    silvertown  Petrol-Electric  Set. 


6S'l     [Supplement] 


TEE    ELECTEICAL    EEYIEW. 


[Vol.  70.   No.  1,79.-,  Apiul  19,  1912. 


piston,  and  the  rods  are  divided  into  two  detachable  parts  at  the 
middle  guide.  The  cylinder  covers  can  be  drawn  forward  on  the 
piston  rods  to  enable  the  pistons  and  the  interior  of  the  cylinders 
to  be  inspected  and  cleaned,  without  reirovin":  any  other  parts.  The 
cylinder  i?  cast  in  one  piece  with  the  jacket,  which  can  be  inspected 
and  cleaned  throusfh  hand-holes.      The  inlet  and  exhaust  valves  are 


Fig.  21. — G.H.H.  Double-Acting  Four-Cycle  Tandem 
],500-H.p.  Gas  Engine. 

arrang^ed  respectively  above  and  below  the  cylinder,  g;iving  a  plain 
and  symmetrical  casting:  free  from  internal  strains  ;  they  are 
operated  by  eccentrics  and  roller  levers  from  a  lay  shaft  driven 
by  worm  gear  running  in  oil.  The  mixing  valve,  which  controls 
the  admission  of  both  gas  and  air,  is  arranged  on  the  same  axis  as 


means  of  the  wedge-shaped  pieca  resting  on  the  mixing-valve  lever, 
varies  the  lift  of  the  latter,  and  the  opening  of  the  gas  and  air 
ports.  The  valve  can  easily  be  removed  for  cleaning,  as  it  comes 
away  with  the  bonnet.  Throttle  valves  are  provided  in  the  gas  and 
air  supply  pipes,  to  enable  the  composition  of  the  mixture  to  be 
regulated  in  spite  of  considerable  variations  in  the  pressure  in  the 
pipes.  The  exhaust  valves  are  of  the  disk  type  and  work  in  water- 
cooled  chambers. 

Ignition  is  effected  by  direct  current  at  60  to  70  volts,  with 
tappet  interrupters  inside  the  cylinder.  At  each  side  of  the 
cylinder  are  two  igniters,  each  provided  with  its  own  sparking 
plug.  A  contact  disk  controls  the  timing,  and  the  interruption 
is  effected  by  an  electromagnet  operated  by  the  ignition  current. 

The  stuifing  boxes  in  the  cylinder  covers  are  packed  with  cast- 
iron  rings,  allowing  free  movement  of  the  piston  rod  in  all 
directions.  Forced  lubrication  is  provided  to  all  important  work- 
ing parts.  The  cylinders,  covers,  pistons  and  piston-rods  are  all 
water-cooled. 

The  engine  illustrated,  which  is  one  of  a  large  number  installed 
at  the  Eisenhiitte  Oberhausen,  using  blast-furnace  gas,  is  one  of  the 
latest  type,  and  one  of  its  most  noteworthy  features  is  the  simplicity 
of  the  valve  gear,  which  indeed  is  no  more  complicated  than  that 
of  a  steam  engine  of  similar  type.  Four  of  the  G.H.H.  engines  of 
600  B.H.P.  each  have  been  supplied  to  the  Park  Gate  Iron  and  Steel 
Co.,  of  Rotherham,  and  three  of  1,000  b.h.p.  each  to  the  Barrow 
Haematite  Steel  Co.,  all  for  driving  blowers. 

Hick-Diesel  Oil  Engines. 

Messes.  Hick,  Hargreaves  &  Co.,  of  Bolton,  have  recently  com- 
menced the  manufacture  of  Diesel  oil  engines,  which  are  being 
placed  on  the  market  by  Hick-Diesel  Oil  Engines,  Ltd.,  of  11,  Queen 


Fig.  22.— Longitudinal  Section  of  G.H.H.  Engine. 

the  admission  valve,  and   is   of  special  design  ;  as   shown  in  the  Victoria  Street,  E.C.   We  understand  that  the  original  Diesel  designs 

sectional  view,  it  is  four-seated,  the  gas  valve  seats  being  conical,  are  being  followed  and  that  the  firm  are  prepared  to  build  in  outputs 

and  the  air  ports  cylindrical,  so  that  the  air  and  gas  are  intimately  of  from  80  to  1,000  b.h.p. 


Fig.  23. — G.H.H.  Engine,  showing  Valve  Gear. 


Fig.  24.— Section  of  Air  and  Gas  Admission 
Valves  of  G.H.H.  Engine. 


mixed  before  entering  the  cylinder.  The  action  of  the  governor 
can  be  readily  understood  from  the  section,  which  shows  the  main 
eccentric   rod  above,  and   the   governor  rod   below  ;  the  latter,  by 


As  Messrs.  Hick,  Hargreaves  have  for  so  many  years  been  known 
for  the  excellent  Corliss  and  other  engines  which  thry  have  supplied, 
this  new  departure  will  be  watched  with  considerable  interest. 
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The  Ruston  "Coinpleto  Combustion"  CriMle-Oil  Ent'Ine, 

A  very  successful  enfrine  working  on  crude  and  residual  oils  is 
made  by  Messrs.  Ruston,  Pkoctob  &  Co,  Ltd.,  of  Lincoln.  Its 
success  is  due,  to  a  larpe  extent,  to  the  simplicity  of  the  desiprn, 
and  to  the  fact  that  lonfj  runs  can  he  made  without  cleaning,  even 
when  running  on  the  lowest  grades  of  fuel  oil.  The  engine  works 
with    great   economy   on   all   loads,   and   by    reason   of    its  close 


Fig.  2.5. — Ruston  6.5-13. h. p.  Crude-Oil  Engine  and  Dynamo 


governing  is  eminently  suitable  for  dynamo  driving,  the  variation 
in  speed  from  no  load  to  full  load  not  exceeding  approximately  4 
per  cent. 

t-  This  oil  engine  is  well  adapted  for  power  installations  in  close 
proximity  to  dwelling  houses,  there  being  no  smell,  and  when 
suitable  arrangements  are  made,  the  exhaust  can  be  rendered  almost 
silent.  The  illustration,  fig.  2;",  shows  a  typical  installation,  the 
engine  being  of  6")  b.h.p.  directly  coupled  to  a  10-KW.  dynamo. 

The  generating  costs  are  remarkably  low  for  a  plant  of  this  size 
and  simplicity.  With  fuel  oil  at  48s.  per  ton,  the  total  cost  per 
unit,  including  fuel  oil,  interest 
depreciation  and  repairs,  is  approxi 


duccr,  which  will  take  any  kind  of  wood  refose,  and  is  specially 
arranged  so  that  it  can  run  continuously  for  long  periods,  the 
patent  cleaning  devices  being  such  that  whatever  cleaning  ia 
re<4uired  can  be  done  easily,  without  any  stoppasre.  With  thix 
producer  both  lignite  and  peat  can  be  used,"  and  even  sawdust 
alone.  Such  plants  have  been  installed  at,  or  are  on  order  for, 
Grimsby,  Hull,  Market  Rasen,  London  and  other  places,  for 
use  in  sawmills  on  wood  refuse. 

William  Beardmore  ii  Co.,  Ltd. 

The  Oechelhauser  engine,  invented  by  Dr. 
Wilhelm  von  Oechelhauser  and  Prof.  Hugh 
Junkers  as  far  back  as  1892,  has  pa«sed 
through  numerous  modifications  in  arriving 
at  its  present  stage  as  manufactured  by 
Messrs.  William  Beaiidmoke  k  Co.  Ltd., 
of  Glasgow.  The  es-ential  features  du*tin- 
guishing  it  from  all  other  prime  movers  are 
retained,  such  as  the  two  mutually-opposed 
pistons  working  in  one  cylinder  open  at  the 
ends,  with  a  common  combustion  chamber  in 
the  middle.  The  outlet  and  inlet  ports  are 
also  retained,  and  the  balanced  action  of  the 
engine  is  preserved.  On  the  other  hand,  the 
disadvantages  of  excessive  floor  space,  of 
expensive  construction,  of  limited  speed  and 
of  low  mechanical  eflBciency  have  all  been 
overcome,  whilst  the  engine  details  have  been 
greatly  simplified. 

The  overall  length  has  been  reduced  by  as 
much  as  25  to  35  per  cent.,  depending  upon 
the  position  of  the  charging  pump  at  the 
end  or  side  of  the  engine.  In  this  design 
the  production  of  cylinder-liners  and  com- 
bustion chamber  in  one  continuous  piece  of 
metal  is  rendered  "possible  ;  ^the  joints  sub- 
jected to  high  pressure  and  temperature  are 
thus  avoided,  and  the  liner  may  be  withdrawn 
from  the  casings, ^withoutl  further  dismantling 
of  the  engine. 
[f.Economy  in  construction  has  also  been 
eflfected  by  this  design,  and  V-decided  reduction  has'  been^made  in 
the  weight  of  the  whole  engine.  The  triple-throw  crankshaft 
is  now  made  in  one 'piece. i from  fluid  compressed  steel,  instead  of 
being  built  up  as  formerly.  The  width,  weight  and  manufacturing 
cost  of  this  important  part  are  thus  considerably  reduced,  and  a  con- 
sequent reduction  follows  in  the  adjacent  parts.  S  The  length  and 
weight  of  the  side  rods  and  back  crosshead  are  also  reduced 
largely  in  the  new  design,  and  by  this  means'  the  speed  of 
rotation  of  the  engine  may  be  safely  increased  without  stress 
reversal  in  the  rods. 


mately  ^d.  per  Board  of 


Trade  unit, 
i-lb.   of  oil 


the  consumption  being 
per  h.H.P.-hour. 

It  will  thus  be  seen  that  the  engine 
possesses  all  the  necessary  features 
to  make  it  suitable  tor  electricity 
works,  country  house  lighting-  and 
general  industrial  work,  and  it  has 
been  successfully  adopted  for  such 
purposes  not  only  in  this  country, 
but  in  Russia,  Italy,  Roumania, 
India,  East  Indies,  Australia,  and 
other  parts  of  the  world.  The 
Ruston  "Complete  Combustion"  oil 
engine  works  upon  a  cycle  similar 
to  that  of  the  Diesel  engine,  the 
difference  being  that  in  the  latter 
the  charge  is  forced  into  the 
cylinder  by  compressed  air  and 
ignited  solely  by  the  temperature  of 
compression,  whilst  in  the  Ruston 
engine  the  charge  is  pumped  into  the 
cylinder  in  a  highly  atomised  state, 
and  the  ignition  is  effected  jointly 
by  the  temperature  of  compression 
and  of  the  combustion  chamber 
walls.  The  working  temperature  of 
the  engine  is  controlled  by  a  water 
anifting  valve. 

The  governor  is  of  the  centrifugal 
type,  and  varies  the  quantity  of  oil 
delivered  to  the  atomiser  according 
to  the  load  upon  the  engine. 

The  recent  improvements  intro- 
duced into  the  Ruston  gas  engines 
have  been  in  the  direction  of  in- 
creasing their  durability  and  re- 
ducing the  attention  required  when 

running  the  engine.  The  scantlings  adopted  are  bssed  on  a 
generous  scale,  and  no  pains  are  spared  to  m»ke  1he^e  ergires 
first-class  in  every  way.  All  the  larirer  sizes  are  governed  on  the 
throttle  principle,  the  device  adopted  being  a  simple  and  highly 
eflScient  patent  held  by  the  firm.  These  engines  are  now  to  be 
found  working  in  nearly  all  parts  of  the  world,  providing  power 
for  various  purposes. 

In  addition  to   anthracite,    coke  and   charcoal  suction-gas  pro- 
ducers, the  company  have  now  developed  their  patent  wood  pro- 


Beabdmoke-Oechelhauser  Two-Cycle 


Engine. 


In  former  designs  the  frictionar  resistances'of  the  heavy  recipro- 
cating ni»!'sea,  together  with  defects  in  the  mechanical  arrange- 
ments atlacbf  d  to  the  charging  pnmp.e.  were  responsible  for  the  low 
mtchanical  tflRcieriCy  obtained  with  this  engine.  Alterations  made 
in  these  parts  have  enabhd  the  makers  to  reduce  the  proportion  of 
indicated  work  absorbed  in  the  pumps  from  20  per  cent,  down  to 
7  per  cent,  of  the  total  quantity  developed  in  the  cylinder  at  full 
load.  Further  modifications  in  the  direction  cf  simplicity  consist 
in  the  abolition  of  the  side  shaft  with  its   pears,   crirs,  &c.,  the 
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grovenior  drivo,  ijrnitiou  timing:,  ^;c.,  now  being  taken  directly  off 
the  crankshalfc.  The  general  arranjjement  of  the  engine,  with  the 
pump  at  the  end,  is  shown  in  6g.  26,  page  633.  The  following  material 
advantages  result  from  the  above  disposition  of  the  engine  : — 

For  large  powers  the  Oechelhiiuser  design  now  occupies  about 
20  per  cent,  less  area   than  that   taken  up  by  four-cycle  engines. 

The  engine  is  practically  balanced,  due  to  the  mutually-opposed 
pistons  and  their  moving  connections,  and  a  higher  speed  may 
safely  be  adopted  without  danger  of  vibration  or  rocking. 
6  All  mechanically-operated  valves  are  absent,  with  their  attendant 
eccentrics,  links  and  levers,  wear  and  tear,  power  absorption,  and 
cooling  devices. 

There  are   no   working   parts  below  the    floor.      High-pressure 
piston  rod  packings  are  eliminated,  on  account  of  the  open-ended 


Tlie  Lilleshall  Co.'s  Engines. 

The  Lilleshall  Co.,  Ltd.,  of  Oakengates,  build  the  Nuremberg 
gas  engine  under  licence  in  this  country,  and  last  year  started  a 
()00-B.H.p.  gas-driven  compressor  at  the  works  of  the  United  Alkali 
Co.,  Widnes,  as  well  as  a  1,000-kw.  g^as  alternator  at  a  chemical 
works  in  the  Birmingham  district.  The  accompanying  illustration 
shows  the  appearance  of  the  engine,  which  is  of  the  double-acting 
tandem  type,  and  is  constructed  in  single-crank  units  up  to  3,000 
H.H.r..  and  twin  tandem  up  to  <i,000  k.h.I".  'i'he  design  is  simple 
and  solid,  so  as  to  ensure  the  maximum  of  reliability  and  long  periods 
of  running  without  adjustment  being  necessary.  In  several  of  the 
installations  which  have  been  carried  out  by  the  company,  the 
engines  have  to  run  night  and  day  for  long  periods  without  a  stop, 

in  works  where  a  breakdown  would  be  a  very 

serious  matter. 

The  makers  are  strong 

use    of    gas   engines    in 

Mond  gas  producers  and 

plant,   the   arguments  in 

are  well  known  to 

recently    obtained 


advocates  of   the 

conjunction    with 

ammonia-recovery 

favour   of  which 

our  readers  ;    they  have 

an    order    for    such 


Fig.  27.— Lilleshall-Nubemberg  600-b.h.p.  Gas  Engine 


cylinder  employed.  An  ideal  combustion  chamber  is  obtained,  and 
the  surface  exposed  to  cooling  action  is  decidedly  less  than  in  other 
types,  thus  ensuring  thermal  efficiency. 

To  gain  access  to  the  interior  of  the  working  cylinder  it  is  only 
necessary  to  remove  the  back  piston,  an  operation  requiring  not 
more  than  from  30  to  40  minutes. 

These  engines  have  been  built  in  different  sizes  from  400  h.p.  up 
to  2,000  H.P.  in  A  single  cylinder,  and  are  employed  in  the  genera- 
tion of  electrical  energy,  and  for  all  kinds  of  heavy  duty. 

Recently  the  principle  has  been  extended  to  the  tandem  type 
with  marked  advantage,  and  a  number  of  engines  are  being  built 
for  marine  work  of  the  vertical  tandem  type,  which  are  about  to 
be  installed  in  sea-going  vessels. 


an 

installation,  in  direct  competition  with  the 
steam  turbine,  and  under  circumstances 
where  great  reliability  was  a  prime  essential. 
The  load  factor  in  this  case  was  large,  and 
the  gas-engine  plant  was  able  to  show 
very  low  running  costs,  which  turned  the 
scale  in  its  favour. 

The  sectional  drawing  of  the  engine,  which 
wereproduceinfig.28,  shows  that  the  cylinders 
are  built  in  one  piece,  the  makers  finding  this 
the  most  satisfactory  plan ;  all  parts  are 
cooled  by  water  under  a  head  of  30  or  40  ft., 
except  the  pistons,  which  require  a  pressure 
of  .50  lb.  per  sq.  in.  The  water-cooling  pipes 
are  all  brought  out  to  one  side  of  the  engine, 
and  discharge  into  large  funnels,  so  that 
the  driver  can  always  feel  the  temperature 
of  the  water  ;  thermometers  are  also  pro- 
vided on  all  the  pipes.  Governing  is 
effected  on  the  quantity  system,  the  lift  of 
the  inlet  valve  being  lessened  on  light  load, 
and  thus  reducing  the  amount  of  mixture 
entering  the  cylinder. 

The  company  has  received  the  order 
for  four  gas  engines  of  2,300  b.h.p.  each, 
from   the    Imperial    Japanese    Government, 

to   generate  electricity  for   the   operation  of   an   electric   railway 

between  Tokio  and  Yokohama. 

Running-  Costs  of  the  IHesol-Engined  Ship. 

With  the  actual  adoption  of  the  large  Diesel  engines  in  cargo 
vessels,  the  purely  commercial  side  of  the  question  of  their  use  is 
naturally  being  much  discussed. 

In  its  last  issue  the  Motor-Boat  and  Marine  Oil  and  Gas  Engine 
publishes  an  interesting  comparison  of  operating  costs  derived  from 
an  authoritative  source.  The  case  for  the  steamship  is  stated  by 
well-known  steamship  owners,  and  a  steamer  of  10,650  tons  displace- 
ment and  7,400  tons  D.w.  capacity  driven  at  11  knots  is  compared 
with  the  Selandlu^  9,800  tons  displacement,  7,400  tons  D.w.  capacity. 


Fig.  28.— Elevation  and  Part  Section  oi^LiLLEtuALL  Gas  Engine. 


TIiejBriti  Oilengine. 

MissRS.  E.  A.  t'HARD  &  Co.,  of  .Kridport,  make  the  Brit 
engines,  which  are  fitted  to  use  either  paraffin  or  petrol  fuel,  or 
town  gas.  It  is  claimed  that  they  are  easy  to  start  and  understand, 
very  economical,  and  perfectly  reliable.  A  centrifugal  governor 
controls  the  speed,  which  can  be  varied,  and  regulates  the  fuel  con- 
sumption according  to  the  load.  The  ignition  is  by  low-tension 
magneto,  and  lubrication  is  by  direct  feed  and  splash. 


speed  also  1 1  knots.  Taking  75  days  steaming,  coal  would  cost 
£3,150,  as  against  oil  £1,575.  The  steamer  would  also  lose  two  days 
per  voyage  in  coaling,  reckoned  by  the  owners  at  £92.  Taking  the 
first  cost  of  the  steamer  at  £60,000  and  of  the  motor  ship  at 
£75,000,  the  latter  depreciates  £250  per  voyage  more  ;  there  is  also 
an  estimated  saving  in  D.w.  cargo  capacity  of  210  tons,  or  .€210  per 
voyage  in  favour  of  the  steamer,  so  that  the  net  gain  of  the  motor- 
ship  is  £1,207  per  voyage,  or  £3,621  per  annum,  the  case  of  three 
Far-Eastern  voyages  per  year  being  assumed.  It  may  be  noted  that 
the  same  total  wages  are  reckoned  for  each  ship. 


v< 
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Tliornycroft  MotorH. 

Messhs.  John  I.  Thiiicnycich-t  &  Co.,  Ltd.,  of  (Jaxton  House, 
WestminKter,  S.W  ,  have  for  many  years  built  hiph-^^pf>ed  oil  entrines, 
which  are  Hpccially  dcHifjned  to  Hecure  reliability  of  lubrication, 
Bteadincrts  of  running,',  and  cheapness  of  operation.  These  ends  are 
attained  by  the  adoption  of  an  imjjrovcd  system  of  forced  lubrica- 
tion, an  edicient  vaporiser  and  governor,  and  the  u?c  of  the 
cheapest  errades  of  oil.  One  of  their  standard  paraflin  Ml  tyji'j 
dynamo   sets,  capable  of  developinfj;'  ;!'.    K\v.,   is  .■^hown  in  fijr.   '.'>". 


L!Ci»ctf 


>' 


I'lu.  29.— Thornycroit  7-kw.  Skt  with  Pump. 


The  vaporiser  is  very 
clearly  seen,  and  is  gener- 
ally representative  of  the 
type  fitted  to  all  their 
paraffin  oil  engines.  The^e 
sets  are  all  capable  of 
governing  within  5  per 
cent.  The  dynamo  is  of 
the  E.C.C.  make,  and  runs 
at  25  volts. 

f  Another  set  is  shown  in 
fig.  L'l»,  and  represents  a 
type  of  plant  which  has 
become  very  popular  in  the 
Far  East  for  house  light- 
ing and  pumping.  The 
engine  is  of  type  M2,  and 
is  coupled  to  a  dynamo  of 
7  KW.  output,  at  110  volts. 
The  pump  is  driven  by 
gearing  from  the  other  end 
of  the  shaft,  and  is 
capable  of  lifting  2,000 
gallons  per  hour  to  a 
height  of  70  ft.,  so  that  it 
is  useful  not  only  for 
domestic  purposes,  but  also 
for  extinguishing  fire,  kc. 
Three  of  their  oil-engine- 
dynamo  sets  are  installed 
in  the  firm's  power  J  ,  ; 
house  at  Basingstoke, 
of  311  KW.  each,  and 
are  in  constant  use,  j 
especially  for  over-? 
time  work,  needing 
very  little  attention. 
One  has  been  running  for  six  years, 
and  the  other  two  for  three.  The 
standard  sizes  made  range  from  :5'5 
to  45'5  KW. 

Boulton  &  Paul,  Ltd. 

This  well-known  Norwich  firm 
took  up  the  construction  of  the 
small  petrol  engine  for  both  land  a^d 
marine  purposes  a  few  years  ago.  Th&y 
manufacture  both  four  and  two-cycle 
engines,  the  latter  in  the  small  si/.es 
being  less  costly,  and  perhaps  rather 
simpler  in  construction.  A  typical 
section  of  the  former  is  given  in  tig.  3 1 . 

The  firm's  standard  engines  lango 


Fm.  31.-  Si:ctionalView 
OF  Boulton  tV-^PAUL 
!)  E  Engine. 


i 


Fig.  30.— Thobnyckoft  3'5-kw.  Oil-Elkctbic  Set. 

the  standard  ignition  is  by 
means  of  h.t.  magneto, 
but  ordinary  coil 'and 'bat- 
tery ignition  can  be  fitted. 
The  engine  is  governed 
on  the  throttle,  and  when 
arranged  for  the  use  of 
paraffin  is  started  up  on 
petrol.  The  consumption 
of  petrol  and  paraffin  on 
full  load  is  approximately 
'75  and  '8  pint  respectively. 
Messrs.  Boulton  X  Paul 
have  specialised  in  house- 
lighting  equipments,  each 
complete  with  engine, 
dynamo.  battery  and 
switchboard,  and  these  can 
be  supplied  for  installa- 
tions of  50  to  600  16-c.P. 
metal  la^mps. 


Broirett,  Lindley 
and  Co.,  Ltd. 

Messrs.  B  h  o  w  e  t  t, 
LiXDLEV  &;  Co.  entered  the 
gas-engine  field  some  years 
ago,  when  they  built  some 
vertical  enclosed  engines 
with  forced  lubrication ; 
the  success  of  these  led 
them  to  form  a  special  de- 
partment to  deal  with  this 
class  of  work,  and  they 
have  several  orders  in  hand, 
including  one  for  an  engine 
of  300-400  B.H.r.  for  the 
Corporation  of  Wanganui. 
New  Zealand,  to  drive  the 
electric  tramways  in  that 
town.  Unfortunately  the 
co;i.l  strike  has  delayed  their 
work,  so  that  we  are  un« 
able  to  include  a  description 
of  the  engine  in  this  issue. 


P 


from  1>}  to  -12  h.h.i".  in  size,  i\ 
speeds  being  generally  900-1, Opu 
R.P.M.,  and  the  fuel  petrol,  although 
they  can  be  adapted  for  paraffin, 
giving  a  somewhat  smaller  output. 

An  interesting  little  set,  which 
we  select  for  illustration,  comprises 
a  four  cycle  petrol  engine  coupled 
directly  to  a  dynamo  and  pump  in 
tandem,  on  one  bed-plate  (fig.  32).  A 
clutch  is  inserted  between  dynamo  and 
pump.  The  engine  is  jyovided  with 
thermo-siphon  water  cooling,  and 
forced   lubrication   to  all  bearings ; 


Fig.  32.— Boulton  &  Paul  Engine  Driving 
Dynamo  and  Pump. 
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The  Blackstone  Oil  Enjjines. 

Messrs.  Blackstone  &  Co.,  Ltd.,  of  Stamford,  have  for  many 
years  been  building:  oil  engines,  and  some  three  years  agfo  they 
embarked  on  the  manufacture  of  crude-oil  eng-ines,  which  they 
have  developed  to  a  higfh  degree  of  efiBciency.  The  engine  works 
on  the  four-stroke  cycle  and  the  Diesel 
principle,  but  uses  a  lower  compression 
than  the  latter.  The  charge  of  air  is 
compressed  to  150  lb.  per  sq.  in.,  and  the 
oil  is  sprayed  into  the  cylinder,  ignition 
being-  effected  by  means  of  'a  bulb-shaped 
ignition  chamber  bolted  to  the  back  of 
the  cylinder,  which  is  kept  at  a  red  heat 
by  the  explosions.  The  oil  is  sprayed 
in  by  air  from  a  reservoir,  at  a  pressure 
of  100  lb.  per  sq.'  in.,  which  is  kept  charged 
by  a  pump  driven  from  the  crank-shaft  by 
an  eccentric  ;  a  small  plunger  pump  with 
variable  stroke  feeds  and  regulates  the  oil 
supply.  A  little  oil  is  blown  into  the 
ignition  chamber  by  the  opening-  of  a 
needle  valve,  at  the  same  time  as  the 
charge  is  sprayed  into  the  cylinder,  and 
the  resulting  jet  of  flame  from  the  chamber 
meets  the  charge  in  the  cylinder  and  ignites 
it,  producing  a  flat-topped  indicator  diagram, 
in  which  the  maximum  pressure  is  only 
about  double  the  compression  pressure. 
The  amount  of  oil  admitted  tothe  ignition 
chamber  is  simply  that  required  to  run 
the  engine  light,  and  remains  constant  at 
all  loads,  while  the  charge  admitted  directly 
to  the  cylinder  is  controlled  by  the  g:overnor, 
in  proportion  to  the  load.  There  are  no 
missed  ignitions,  so  that  the  ignition 
chamber  is  always  maintained  at  the  proper 
temperature. 

A  centrifugal  governor  with  both  gravity 
and  spring  control  is  used,  the  spring 
enabling  the  speed  to  be  adjusted  while  the 
engine  is  running.  The  ignition  chamber 
is  heated  by  a  blow-lamp  to  start  the 
engine. 

The  firm  makes  both  vertical  and  horizontal  crude-oil  engines  on 
these  lines  ;  one  of ,vthe  former,  a  four-cylinder  set  of  80  ij.h.p.,  is 
shown  in  fig-.  33.  It  is  of  the  enclosed  type,  with  forced  lubrication, 
and  has  a  vertical  air-compressor  worked  off  an  extension  of  the 
crank-shaft.  Each  cylinder  has  a  special  valve  connected  to  the 
air  reservoir,  for  starting,  and  a  burner  for  heating  the  ignition- 
chamber,  shown  in  front  of  the  cylinder  end.  The  oil  pumps  are 
actuated  by  bell- crank  levers  working  in  long  slots  in  the  ends  of 


We  illustrate  one  of  the  Anderaton  engines  in  fig.  34,  which 
gives  a  g^eneral  idea  of  the  constructive  features  of  these 
engines. 

Utilisation  of  Waste  Heat  from  Gas  Eng-ines. 

A  German  engineer,  Mr.  C.  Semmler,  ha°  applied' himself  to  the 


Fui.  34.—  Andki.ston  Hu;h-Speki)  Gas  ENfiiNE. 


the  pump  plungers,  seen  at  the  end  of  [the  en; 
regulated  by  the  wedges  there  shown,  which 
slotslby  the  governor* i .^^^ 


An<lerston  Vertical  Gas  Engines. 

Thk  Akdeeston  Foundhy  Co.,  of  Olafgow,  have  for  some  years 
been'associated  with  the  construction  of  vertical  gas  engines. 
n  The  Anderston  engines  are  of  the  vertical  single-acting  type,  and 
are  built  in  sizes  ranging  from  20  to  .000  u.H.P.,  with  either  two, 
three,  or  four  cylinders,  and  are  adaptable  for  use  with  any 
ordinary  or  waste  gas. 

p  The  engines  run  at  comparatively  high  speeds — fiOO  ii.P.ft'.  in 
the  smaller  sizes,  up  to  250  k.p.m.  in  the  largest  size  mentioned — 
and  have  been  largely  adopted  for  electrical  driving. 


Fig.  33. — Four-Cylinder    Blackstone  Crude-Oil  Engine  op  80  b.h.p. 


problem  of  utilising-  part  of  the  heat  energy  at  present  rejected  by 
the  gas  engine  in  the  cooling  water  and  exhaust  gases,  each 
amounting  to  about  one-third  of  the  total  heat  consumed.  He 
proposes  to  subject  the  cooling  water  to  pressure  in  the  jacket, 
from  which  it  passes  at  a  temperature  of  110°  to  150°  Cent,  into  a 
"  boiler  "  ;  the  pressure  in  the  boiler  is  kept  at  a  lower  value  than 
that  in  the  jacket,  so  that  a  portion  of  the  water  is  evaporated. 
The  steam  thus  formed  is  led  through  a  superheater,  surrounded  by 
the  hot  exhaust  gases,  and  is  there  raised  to  a  temperature  of 
300-350°  C.  It  is  then  supplied  to  a  steam  turbine,  exhausting 
into  a  surface  condenser,  and  the  water  of  condensation  is  returned 
to  the  boiler  through  the  jacket,  together  with  a  quantity  derived 
directly  from  the  boiler.  The  inventor  estimates  that  an  additional 
3,000  H.p.  could  be  thus  obtained  from  a  plant  of  20,000  h.p. 

Bituminous  Gas  Producers. 

According  to  an  article  by  Mr.  R.  L.  Streeter 
in  the  Engineerina  Magazine,  there  were  in  the 
United  States,  at  the  end  of  1909,  474  producer- 
gas  plants,  0^  which  415  used  anthracite,  37 
bituminous  coal,  and  22  lignite.  Of  the  bitu- 
minous-coal plants,  20  were  larger  than  .^OO  H.P., 
the  average  being  1,460  h.p.,  and  three  of  the 
lignite  plants  were  over  500  h.p.  Since  then 
the  number  and  size  of  installations  have  very 
rapidly  increased. 

In  some  of  the  bituminous  producers  the 
down-draught  system  is  employed,  the  air  and 
steam  supply  being  admitted  at  the  top  of  the 
producer  and  passing  downwards  through  the 
hot  bed  of  fuel,  to  eliminate  the  tar  from  the 
resulting  gas.  When  the  up-draught  system  ia 
used,  the  tar  is  kept  down  to  the  minimum  by 
adjustment  of  the  air  and  steam,  and  is 
removed  by  means  of  a  mechanical  scrubber. 

A    (iOO-H.P.    plant    fed    with    Texas    lignite, 

in  a  district  where  water  is  scarce,  is  provided 

with     cooling     towers    for     the    water     used 

for    cleaning    the    gas ;     the    same    water     is 

continuously    circulated     without     purification, 

it    being    found    that    the     amount    of    solids 

present   in   the   water  increases   up  to  a  definite  limit,  when  the 

excess  impurities  are  precipitated  without  any  chemical  treatment. 

Moreover,    it   is   not   necessary   to   add    any  make-up   water,   as 

the  moisture  contained  in  the  lignite,  amounting  to  30  per  cent., 

is  condensed   in   the  scrubbing   apparatus,    and   thus    more    than 

compensates  for  loss   by   leakage    and    evaporation,    the    surplus 

having  to  be  run  off. 

At  the  works  of  the  Pittsburg  Plate  Glass  Co.,  Indiana,  four 
750-KAV.  alternators  are  driven  by  gas  engines  fed  with  producer 
gas  from  bituminous  coal,  and  the  plant,  which  was  installed  in 
1908-9,  is  soon  to  be  enlarged  to  10,000  H.p.  The  producers  are  of 
the  down-draught  type. 

It  would  appear,  ther-efore,  that  the  difficulties  which  have 
hitherto  militated  against  the  use  of  bituminous  coal  and  lignjte  in 
gas  producers  are  being  succeaafully  overcome  in  the  States, 


;ine,  and  the  stroke  is 
are   lowered  into  the 
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J.  F.  (•(►ates  &  Co. 

ThiH  Manohexter  firm  has  specialiHcxl  in  the  two-stroke  en«ine, 
which  is  of  extremely  simple  construction,  as  may  be  pathered 
from  the  fact  that  the  working  parts  comprise  only  i  piston,  con- 
nentinp  rod  and  crank. 

For  running'  on  jietrol,  the  Ruth  series  of  enj^ines  pivinpr  from 
2  to  24  }i.P.  (at  from  80O  to  (iHO  H.i'.M.)  aro  made.  These  enpfines, 
except  in  the  smallest  size,  are  fitted  with  a  special  exhaust  scavenf^- 
inpr  arrangfement,  an  intermediate  chamVjer  beinp  provided  between 


We  illustrate  one  of  these  entwines  in  fi(f .  3C.  The  small  eizes  start 
up  with  tho  usual  hot  bulb  and  blow-lamp  arrangement :  in  the 
larffer  sizes  compressed  air  is  used.  A  certain  amount  of  water 
from  the  cylinder  head  is  fed  throu((h  the  inlet  ports  with  the  jn- 
comintr  air  at  each  stroke,  and  vafXjriF.e<]  by  the  hot  bulb,  keepings 
the  latter  at  a  suitable  temperature  (<lu\l  red  heat;,  and  the  makers 
claim  increased  power  V>y  this  arrani,'ement.  Oil  fuel  is  fed  to  the 
cylinder  (beinp  injected  through  a  needle  vaWe)  by  a  plnnjfer  pump, 
the  stroke  of  which  is  adjusted  by  a  fly-wheel  <,'overnor  operating^  a 
variable  cam. 


Fig.  35.— Coates  Two-stroke  PAUArpiN-ELECTKic  Set. 


crank  case  and  cylinder,  into  which  pure  air  is  drawn  by  the  piston 
on  its  upstroke.  On  uncoverinp:  the  inlet  port,  this  air  is  swept 
throug-h  the  cylinder,  clearing-  out  the  burnt  gases,  before  the 
admission  of  the  new  charge. 

H.T.  magneto  ignition  is  fitted,  and  a  sensitive  governor  ;  the  sets 
are  largely  used  for  driving  small  dynamos. 

Messrs.  Coates  build  a  somewhat  similar  engine — the  Ajax— 
which  we  illustrate  in  fig.  35,  for  running  on  paraffin  and  starting 
on  petrol.  The  ordinary  two-stroke  arrangement  is  followed,  the 
vapour  mixture  being  held  in  a  special  transfer  pipe  until  the 
cylinder  port  is  uncovered  and  the  air  pressure  in  the  crank  case 
forces  it  into  the  cylinder. 


Fig.   30.— Two-stroke  Semi-Diksel   Engine   by 
J.  r.  Coates  &  Co. 


Xo  explosive  mixture  is  drawn  into  the  crank  case,  only  cold  air 
through  a  special  valve,  and  this  is  a  point  oi  divergence  from 
ordinary  practice. 

It  is  claimed  that  the  engines  govern  within  3  per  cent.  ;  they 
are  fitted  with  H.T.  magneto  ignition  and  designed  for  easy  dis- 
mantling and  access. 

The  Coates  semi-Diesel  oil  engines — of  the  vertical  two-cycle 
type — are  made  in  sizes  from  8  h.p.  to  60  h.I'.,  with  one  or. two 
cylinders,  and  will  operate  on  crude  oil  or  paraffin.  ■ 


Fig..  37. — Russell,  Newbeby  5-k.w,  Electric  Lighting  Set. 

The  lubrication  and  water-cooling  arrangements  have  been 
carefully  arranged,  and  constructional  facilities  are  provided  for 
dismantling  and  inspection. 

This  being  a  two-stroke  engine,  the  crank-chamber  compressed  air 
is  employed  for  scavenging,  and  the  crank-case  compression  is  main- 
tained by  revolving  bronze  shaft  washers  pressed  against  the  bearing 
ends  by  springs. 

The  Coates  engines,  it  may  be  added,  are  designed  and  used 
equally  for  marine  or  stationary  purposes. 

Russell,  Newbcry  &  Co. 

Messes.  Russell,  Xewbery  &  Co.,  of  Altrincham.  manufac- 
ture a  variety  of  small  and  medium-size  internal-combustion 
engines  suitable  for  dynamo  driving,  some  examples  of  which  are 
illustrated  herewith. 


Fig.  38. — Vertical  Srcxiox  Gas  Engine,  25  b.h.p. 

Fig.  37  illustrates  their  5-KW.  direct-coupled  single-cylinder 
petrol-electric  plant,  running  at  650  R.P.M.  This  engine  has  been 
specially  designed  to  withstand  rough  usage  and  to  be  suitable  for 
long  and  continuous  runs  with  a  minimum  of  attention.  The  cam- 
shaft is  driven  by  means  of  machine-cut  spur  gears  from  the 
crankshaft  ;    the  method   of    driving   the   vertical  governor   and 
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jnagneto  calls  for  special  mention,  both  bein?  driven  by  means  of 
phosphor-bronze  spiral  g^ears  meshing  in  a  common  mild  steel 
driver  at  the  end  of  the  camshaft. 


Fig.  39. — Brooke  Six-Cylindeb  Electric  Lighting  Set  for  Pernambuco. 


Half- compression  jjear  is  provided  for  starting  :  lubrication  is  by 
■"  splash,"  a  scoop  at  the  end  of  the  connecting  rod  dipping  into  an 
•oil  trough  at  every  revolution,  and  flinging  oil  to  all  the  moving 
parts.  The  main  bear- 
ings are  provided 
with  automatic  ring 
lubrication,  and  the 
ignition  is  by  h.t. 
magneto.  The  firm 
are  also  manufactur- 
ing vertical  gas  en- 
gines. The  illustra- 
tion (fig.  38)  represents 
their  25-b.h.p.  single- 
cylinder  vertical  suc- 
tion gas  engine,  with 
-a  speed  of  350  r.p.m. 

Special  attention 
may  be  drawn  to  the 
method  of  supporting 
the  cylinder  liner,  by 
means  of  which  ex- 
ceptional rigidity  is 
obtained ;  it  is  cast 
integral  with  the  com- 
bustion head  and  is 
securely  bolted  to  the 
upper  casing  of  the 
crank  chamber,  the 
lower  end  being  sup- 
ported by  means  of 
an  internal  ring  in 
the  upper  casing, 
which  is  bored  to 
it — thus    the 


Fig,  40.— Brooke  Petrol-Electric  Sets  and  Searchlights. 


receive 

liner  is  perfectly  free  to  expand,  and  no  distortion  can  take  place. 

Forced  lubrication  is  fitted  to  the  main  bearings,  crank-pin,  and 

piston   pin,   the  pump  being  situated  at  the  lowest  point  of  the 


The  cam-shaft  is  driven  by  means  of  spiral  gears  from  the  crank- 
shaft, and  can  be  withdrawn  bodily  withall  the  camsat  a  moment's 
notice  by  simply  slacking  back  one  set-screw. 

The  engine  illustrated  is  governed  by  means 
of  the  "hit  and  miss"  method  on  the  gas  valve 
for  factory  driving,  but  if  required  for  electric 
power,  the  throttling  method  on  both  gas  and 
air  is  employed.  Ignition  is  by  means  of  l.t, 
magneto  and  trip  gear.  The  time  of  firing  can 
be  altered  at  will  when  the  engine  is  running  ;  this 
prevents  any  possibility  of  backfires  at  starting, 
and  ensures  the  engine  running  with  the  highest 
efficiency. 

The  engines  illustrated  are  manufactured  in 
eight  sizes,  one  to  four  cylinders,  of  15-120  b.h.p. 

Brooke  Petrol  Sets. 

We  illustrate  in  figs.  39,  40  and  41,  some  of  the 
petrol-electric  manufactures  of  Messrs.  J.  W. 
Brooke  &  Co.,  Lowestoft.  Possibly  the  most  inter- 
esting is  fig.  40,  representing  half-a-dozen  sets  of 
petrol-engine  driven  searchlight  plants  which 
have  recently  been  shipped  for  the  Greek  Govern- 
ment. These  sets  are  in  conjunction  with  com- 
plete equipments  for  six  Customs  service  boats 
for  work  amongst  the  islands,  comprising  a  25-h.p. 
Brooke  engine,  propellers,  &c. 

The  searchlights   are  of   18-in.   diameter,    and, 

together    with    the   dynamos   and    switchboards, 

were   constructed   by    Messrs.    Crompton    &    Co. 

They    have   a    working    radius   of   600   m.     The 

engine   is    a  4-h.p.    single-cylinder    one,    running 

at  '.)oO  R.P.M. ,    the   dynamo  having   an  output  of    40  amperes  at 

70  volts.     A  larger  engine  of  similar  build,  having  six  cylinders 

and    developing    25    H.P.    and     16'5    KW.    is    shown    in    fig.    39, 

which  represents  a 
plant  recently  for- 
warded to  Pernam- 
buco. 

The  Aster  Engine. 

One  of  the  best 
known  of  the  small 
internal  -  combustion 
engines  operating  on 
petrol  or  paraffin,  is 
the  Aster,  made  by  the 
Aster  Engineering 
Co.,  Ltd.,  Wembley,  of 
which  there  are  over 
18,000  at  present  in 
use  on  motor  -  cars, 
aeroplanes,  boats,  and 
for  electric  lighting, 
pumping,  cinemato- 
graph and  wireless 
purposes.  This  engine 
is  constructed  for 
powers  up  to  70  b.h.p.. 
and  we  illustrate 
in  fig.  43,  p.  639,  a 
35-h.p.  engine  of  this 
type  coupled  to  a 
dynamo,  with  a  speed 
of  950-1,000  R.P.M. 

The  engine  is  pro- 
vided   with    a    well 
thought-out  lubricating   system,  the  oil   being    drawn   from   the 
crank-case  sump  by  means  of  a  geared  pump  and  forced  through 
ducts  to   the  crank-shaft  journals,    through   a   slot  in   the  latter 


1 


Fig.  41. — Brooke  4-h.p.  Petrol  Engine  and  Dynamo. 

-crank  case  and  driven  by  means  of  an  eccentric  aid  rod  from  the 
cam  shaft;  the  pressure  of  cil  in  the  system  is  always  under 
observation  on  the  gauge. 


Fig.  42. — Aster  1'4-kw.  Petrol-Electric  Set. 

and  an  axial  hole  into  the  crank-shaft,  which  is  pierced  with  oil- 
ways  leading  to  the  connecting  rod  big-ends,  and  eventually  to 
the  cylinders,  from  which  it  is  returned  throve  h  a  filter  to  the 


Vol.70.    No.  1,7'.).-,,  Ai'KiL  ]'.),  1'J12,J 


THE    ELECTJilCAL    KEVIEW. 


[."iLTl'LKMENT]       031' 


eump.  A  HcnHitive  tly-ball  type  of  {governor  runnintr  in  oil  i" 
fitted,  and  15osch  ii.r.  niajjneto  i^rnition  ;  the  en^^ine  is  governed 
on  the  inlet  and  fitted  with  mechanically  operated  valves. 

A   feature  of  these  small  peneratinj^  sets  is    the    Aster   flexilile 
couplinfj,  which  ffreatly  .simplifies  the  erection  of  engine  and  dynamo. 


Fig.  43.— Aster  3o-h.p.  Engine  and  Dynamo. 


and  provides  sufficient  elasticity  to  absorb  shocks.  Thpse  sets  ate 
■designed  for  petrol  or  paraffin  fuel,  but  are  adaptable  for  use  with 
gas. 

Fig.  42  shows  a  single-cylinder  generating  set.  with  an 
output  of  1*4  KW.  at  1,200  r.p.m.  A  large  number  of  these  sets 
liave  been  supplied  for  country  house  lighting  purposes,  for  which 
they  are  well  adapted  owing  to  the  smooth  running  obtained  with 
the  inside  fly-wheels. 

The  magneto,  and  when  necessary  the  water-pump,  is  driven  off 
the  main  shaft  by  means  of  a  skew-gear  at  right  angles,  all  these 
gears  being  enclosed  in  oil-tight  cases.  The  governor  is  driven  oif 
an  extension  of  the  cam  shaft  and  actuates  the  throttle  ;  it  also  is 
enclosed  in  an  oil-tight  case.  The  engine  exhaust  is  utilised  to  heat 
up  the  air  supply  to  the  carburettor,  which  is  supported  on  the  air 
pipe  as  shown  in  our  view. 


This  engine  in  of  the  vertical  .'lingle-actinjf  four-cycie  type, 
designed  for  high  .speeds  and  making  use  of  the  heat  of  compreeeion 
to  ignite  the  fuel  charge  sprayed  into  the  combaHtion  chamber  of 
the  cylinder  during  ordinary  running. 

The  upper  end  of  the  cylinder  forms  the  combuBtion  chamber,  into 
which  a  small  iron  bulb,  previoualy  heated 
by  a  blow  lamp,  is  screwed  for  the  pnrpose 
of  igniting  the  charge  when  firat  starting 
up. 

The  engine  speed  is  controlled  by  a  governor 
which  varies  the  stroke  of  a  small  oil  fuel 
pump,  regulating  the  amount  of  oil  sprayed 
into  the  cylinder  at  each  power  stroke. 

The  fuel  injection  i-  gradual,  in  order  to 
obtain  gradual  combustion  rather  than  ex- 
plosion of  the  charge,  this  arrangement 
ensuriner  more  even  running  and  less  severe 
stresses  on  the  working  parts.  The  engine 
valves  are  all  mechanically  driven  from  a 
cam-shaft  running  at  half  engine  speed,  and 
the  bearings  are  of  hard  bronze. 

The  lubrication  of  the  engine  is  positive  and 
automatic  — an  oil  pump  being  provided,  which 
draws  oil  from  an  oil  well  in  the  crank 
chamber,  and  circulates  it  to  the  main  bearings 
and  to  troughs  for  splash  lubricating  the 
connecting-rod  ends,  &c. 

We  illustrate  in  fig.  4.5  a  sectional  view  of  a 
10-H.P.  Cross  engine  from  which  the  general 
arrangement  can  be  seen,  while  fig.  44  shows 
a  20-H.p.  two-cylinder  set  direct-coupled  to  a 
dynamo  for  country  house  lighting  and  similar 
purposes. 

The  Hindley  Gas  Engine. 

As  makers  of  a  very  successful  short- 
stroke  high-speed  vertical  gas  engine. 
Messrs.  E.  S.  Hiidley  i:  Sons,  of  Bourton. 
have  achieved  some  fame.  Their  engines  are  all  built  on  standard 
lines  and  embody  various  constructional  improvements  more 
or  less  peculiar  to  the  Bourton  engines.  The  cylinders  are 
each  cast  separate,  but    in  one  with   the   water  iacket,  which  is 
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Fig.  41.— Cross  20h.p.  Oil-Electric  Set. 


Fig.  4:<.— Section  ok  10-h.p.  Cross 
Oil  Engine. 


Aster  portable  sets  mounted  on  a  trolley  with  a  conopy  have 
proved  very  popular  for  cinematograph  work,  over  800  of  them 
having  been  supplied  for  this  purpose  alone  ;  the  makers  claim  a 
generating  cost  of  about  Ijd.  per  unit. 

The  Cross  Oil  Engine. 

A  handy  type  of  oil  engine — known  as  the  Cross  oil  engine — for 
operating  on  petroleum,  kerosene,  or  even  crude  oils,  is  made  by  the 
Westinghouse  Brake  Co.,  Ltd.,  London. 


corrugated   and   allows    for   unequal    contraction   of    parts   after 
casting. 

The  engines  are  provided  with  forced  lubrication,  throttle- 
governing — vith  a  crankshaft  governor  and  balanced  mixture 
valve-  L.T.  magneto  ignition.  i:c..  with  a  trip-gear  designed  so  as 
to  avoid  the  possibility  of  accident  should  the  engine  be  turned  in 
the  wrong  direction.  Messrs.  Hindley  have  supplied  many  of  their 
plants  to  foreign  and  Colonial  users,  and  build  suitable  producer 
plants  for  use  with  all  classes  of  fuel,  including  semi-bituminous 
coal,  wood  chippings,  peat,  &c. 
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Masoliinenfiibiik  Thyssen  &  Co.,  A,-(x.,  Miillieim-Rulir. 

In  figfs.  46-48  we  illustrate  some  largre  jras  engfines  recently 
constructed  by  Messrs.  Thyssen  &  Co.,  of  Miilheim-Ruhr,  for 
driving  electric  gener- 
ators. The  engines 
shown  in  fig.  4ti  are 
twin-engines,  but  in 
details  of  construction 
these  are  identical 
with  that  illustrated 
in  figs.  47  and  48, 
which  is  a  single- 
crank  engine  erected 
at  the  Pluto  Mine  of 
the  Gelsenkirchen  Co., 
at  Wanne,  and  runs 
on  coke-oven  gas.  It 
has,  it  will  be  seen, 
two  double  -  acting 
cylinders,  arranged 
tandem  fashion,  the 
diameter  being  1,150 
mm.  (4.5'3  in.),  and 
the  stroke  1,300  mm. 
(51-2  in.).  The  jacket, 
it  will  be  seen,  is  cast 
in  one  with  the 
cylinder,  but  it  is 
fitted  with  a  renew- 
able liner  of  hard 
cast-iron,  which  takes 
all  the  wear.  Both 
cylinder  heads  and 
pistons  are  water 
cooled,  as  is  best 
shown  in  fig.  47,  and  the  water-cooling  of  the  exhaust  valves  and  the 
casings  has  been  amply  provided  for. 

The  gas  supply  to  each  end  of  each  cylinder  can  be  independently 


Fig.  46.— Power  Station  equipped  with  Thyssen  Gas  Engines. 


throttle  valve  is  provided  at  >;  by  means  of  which  the  proportion 
of  air  to  gas  drawn  in  can  be  adjusted  by  hand.  Having  these  two 
adjustments,  the  engine  can  be  run  on  all  qualities  of  gas,  since  by 
varying  the  relative  opening  and  closing  of  these  valves  on  the 

air  and  gas  supplies, 
the  proportion  of  air 
to  gas  can  be  varied 
through  a  practically 
infinite  range.  The 
ports  which  lead  from 
these  adjustable  gas 
valves  to  the  cylinder 
are,  as  will  be  seen  on 
reference  to  fig.  47, 
provided  with  addi- 
tional throttle  valves 
at  /  and  f/.  These 
are  under  the  control 
of  the  governor  by 
means  of  the  link 
work,  shown  on  the 
right  hand  of  the 
cylinder  in  fig.  48. 

The  inlet  valve,  it 
will  be  seen,  is  double, 
there  being  a  gas 
valve  on  the  same 
spindle  as  the  main 
inlet  valve ;  and  there 
is  also  a  sleeve  on  the 
same  spindle,  which, 
when  the  valve  is 
seated,  covers  the  air 
port.  Thus  the  open- 
ing to  air  is  always 
proportional  to  the 
opening  for  gas.  These  inlet  valves  are  operated  by  an  eccentric 
on  the  side  shaft,  and  have  a  constant  opening,  the  governing 
being  effected,  not  by  varying  the  lift  or  the  duration  of  opening 


Fig.  47. — Longitudinal  Section  of  Thyssen  Engine. 


Fig.  48. — Transverse  Section. 


adjusted  by  means  of  the  hand-wheels  shown  on  the  side  of  the 
right-hand  cylinder  in  fig.  47,  which  actuate  link-work  by  which 
may  be  opened  or  closed  the  valves,  shown  at  a  in  both  figures.     This 


of  this  valve,  but  by  opening  or  closing  the  throttle  valves  at  /and 
g.  The  exhaust  valves  are  located  below  the  cylinder,  and  are 
wholly  contained   in  independent  castings,  which  can  readily  be 


^u;.  49.— Kynoch  Standard  Tandem  Engine  for  Electric  Lighting. 


gas  supply  reaches  the  engine  through  the  pipe  shown  at  h,  fig.  48, 
and,  as  indicat(  d  at  c,  a  hand-hole  is  provided  in  the  port  leading  to 
the  gas  valves,  through  which  depi  sit  can  be  removed  if  required. 
The  air- supply";  pipe  is  represented  at  d,  and,   as  will  be  seen,  a 


removed  should  the  valves  require  examination  or  repair.  As  will 
be  seen  from  fig.  47,  a  crosshead  is  fitted  between  the  two  pistons, 
and  the  left-hand  cylinder  has  a  tail-rod,  alsr>  supported  by  a 
guide      Hence  the  weight  of  the  pistons  and  roas  is  entirely  taken 
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off  the  (^landH,  which  have   thus   no  tendency  to  wear  oval.     The 
(fland  packintTH  are  of  the  metallic  type. 

As  is  Hhown  in  fi{j.  4  7,  the  two  cylinders  in  tandem  are  connected 
at  the  top  by  Hteel  wtayH  Hupplementint^  the  "  tween  "'  caHtiiiff  Vjelow. 
Similar  Htayn  lead  froiti  the  firHt  cylinder  to  the  top  of  the  main 
bcarint^s.  jind  the  cn(;inc  fraiiiint^  is  thuH  relieved  from  the  bending 
Htrains    which    in  the    past    have    frequently    proved    dieaBtroup. 


f'lG.  50. — Longitudinal  Section  op  Kynoch  Engine 


These  stays',  being  of  steel,  occupy  little  room,  and  scarcely  affect 
the  accessibility  of  the  glands  and  cross-head.  Forced  lubrication 
is  fitted  to  the  cylinders,  oil  being  pumped  in  through  a  pipe 
passing  through  the  water-jacket,  as  indicated  at  A,  fig.  48.  The 
engine  operating  on  the  four-cycle  principle,  the  side-shaft  has,  of 
course,  to  be  geared  down.  This  is  effected  by  spiral  gearing 
located  between  the  fly-wheel  and  one  of  the  main  bearings.  This 
gearing  is  completely  enclosed,  and  runs  in  an  oil  bath. 

The  crank-shaft  has  three  bearings,  that  on  the  right  hand  having 
a  spherical  seat.     The  brasses  are  lined  with  white  metal,  and  the 


The  equipment  for  cleaning  this  ga.-*  is  vtry  complete,  and  an  it 
enters  the  engines  the  gas  does  not  contain  more  than  0  0:i  /ramme 
of  dust  p<'r  cubic  metre.  As  a  consequence,  it  has  been  foand  po»- 
sible  to  run  the  engines  without  cleaning  them  for  from  one-and-a- 
half  to  two  years.  The  station  loa<i  a-s  a  whole,  is  very  st«uJy,  and 
the  power  factor  is  consequently  high,  reachin/  the  very  satis- 
factory value  of  70  per  cent. 

K>noch  Gas  Engines. 

Messrs.  KYNrx;H.  Ltd.,  of  Birmingham, 
have  developefl  a  standard  line  of  horizontal 
gas  engine  and  producer  plant."*  specially 
adapted  for  electric  lighting  and  similar 
purposes.  The  engines  are  bailt  to  gauge, 
and  interchangeabilily  of  similar  parts  is 
assured  ;  in  size  they  range  from  2*5  b.h.p. 
to  16"  B.H.P.  in  the  single-cylinder  pattern, 
and  from  220  to  *»t;0  b.h.p.  in  a  tandem 
pattern,  with  speeds  of  from  2.^0  to  IftO  K  P.M. 

The  principal  constructional  features  of 
the  Kynock  engine  can  be  gathered  from  fig.  50. 
which  shows  the  cylinder  and  valves  in 
section.  The  cylinder-liner  joint  has  no  con- 
tact with  either  water  or  explosion,  thus  avoid- 
ing a  frequent  cause  of  leakage  ;  hand-holes 
are  provided  for  cleaning  both  cylinder  and 
combustion  chamber,  and  special  water  cooling 
for  the  piston  is  a  feature  of  enfrines  of 
12.5  B.H  p.  and  over,  this  also  applying  to 
the  exhaust  valves  in  large  engines.  The 
three  main  valves  are  of  the  mushroom  type, 
arranged  vertically,  and  driven  from  the 
cam-shaft  by  a  straight-line  motion. 

Other  features  are  balanced  cranks,  marine 
type  connecting  rod,  bearings  removable  with- 
out lifting  crank,  up-to-date  lubrication,  and 
magneto  ignition  with  a  special  slow-speed  engagement  of  trip 
gear,  so  arranged  that  the  point  of  ignition  can  be  varied  within 
very  wide  limits  while  the  engine  ir  running.  We  illustrate  in 
fig.  4it  one  of  the  firm's  standard  tandem  engines  for  electric 
lighting  which  embodies  the  above  features,  and  has  an  impulse 
every  revolution. 

The  Kynoch  suction -gas  plant  for  use  with  the  firm's  engines 
has  also  been  carefully  considered.  The  gas  generator  consists  of  a 
brick-lined  steel  plate  shell  built  on  a  cast-iron  ba'^e,  with  a  special 
water  bottom  forming  a  reserve  water  supply  for  starting  up.  An 
external  vaporiser  is  provided,  throusrh  which  the  hot  gases  from 
the  generator  are  passed,  cooling  them  on  the  way  to  the  scrubber. 
The  hopper  has  a  slide  feed,  and  the  fire  can  be  poked  while  the 
plant  is  working.  The  fan  for  starting  is  fitted  with  an  air 
shutter,  which  is  closed  when  the  engine  is  running,  also  an  oil 
bath  for  the  gearing. 


Fig.  ."il. — Campbell  Four-Cylinder  Vertical  G.\s  Engine  of  150  b.h.p. 


lubrication  is    forced,  so    that  long    continuous   runs   present    no 
<3ifBculty. 

Messrs.  Thyssen,  we  may  add,  have  supplied  the  equipment  for 
the  largest  gas-power  station  on  the  Continent  of  Europe,  viz., 
that  of  the  Gewerkschaft  Deutscher  Kaicer,  in  Bruckhausen. 
Here  there  are  in  all  eight  large  blowing-engines  and  12 
large  gas-engine  generator  sets,  having  an  aggregate  rated 
capacity  of  60,000  b.h.p.     The  engines  run  on  blast-furnace  gas. 


Cnmpbell  Gas  Engriiies. 

The  Campbell  Gas  Engine  Co..  Ltd..  of  Halifax,  make  both 
horizontal  aiid  vertical  engines  :  the  latter  run  to  57.5  b.h.p.  with 
four  cylinders  on  producer  gus.  Having  been  amongst  the  first 
to  build  vertical  gas  engines,  the  firm  have  acquired  a  lengthy  and 
valuable  experience  in  this  line,  and  make  a  special  feature  of 
reliability.     Many  of  their  vertical  engines  have  been  installed  in 
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electric  power  stations,  where  their  economical  working  has  been 
fully  demonstrated. 

The  engines  work  on  the  four-stroke  cycle,  and  the  cylinders  are 
entirely  independent  of  one  another,  so  that  in  case  of  need  the 
engine  can  be  run  with  one  or  more  cylinders  idle  ;  the  cylinder 
covers  are  not  encumbered  with  valve  gear,  and  can,  therefore,  be 
removed  and  replaced  with  facility.  The  valves  are  operated  by  a 
camshaft  inside  the  crank  case.  All  the  main  bearings  are  provided 
with    forced    lubrication,   and    the    coding    water    circulation    is 


Fig.  52. — Westing  HOUSE  Electkic  Lighting  Set,  Horizontal  Type. 


ensured  by  a  centrifugal  pump.  The  accompanying  illustration 
(fig.  51,  p.  641)  shows  a  Campbell  four-cylinder  vertical  engine  of 
400  B.H.P,,  directly  coupled  to  a  three-phase  alternator.  Among 
recent  improvements  effected  in  the  design  of  the  engine  may  be 
cited  the  following  : — 

The  Campbell  Co.  now  provide  an  entirely  independent  lubri- 
cation system  to  the  cylinders,  and  each  cylinder  is  lubricated 
independently   by  means 


built-up  type.  The  crankshaft  and  camshaft  bearings  are  provided 
with  ring  lubrication,  and  there  is  an  independent  forced  system 
of  lubrication  to  the  other  working  parts. 

WestingliOHse  Gas  Engines. 

The  British  Westin(;house  Electric  and  Manufacturing 
Co.,  Ltd.,  of  Manchester,  were  early  in  the  field  of  vertical  gas- 
engine  construction,  and  have  developed  this  type  to  a  high  degree 
of  perfection  ;  they  also  make  horizontal 
engines  from  2  to  33  b.h.p.  for  electric 
lighting  and  other  applications,  one  of 
which,  directly  coupled  to  a  dynamo,  is 
illustrated  herewith  (fig.  52). 

The  vertical  engines  are  made  in  sizes 
from  100  to  915  b.h.p.  with  producer  gas, 
and  are  of  the  tandem  four-cycle  single- 
acting  type,  giving  one  impulse  per  revo- 
lution on  each  crank.  The  top  and  bottom 
pistons  are  joined  by  a  cast-iron  sleeve, 
through  which  passes  a  steel  bolt,  and  a 
stuffing-box  is,  of  course,  provided  between 
the  cylinders  in  the  shape  of  a  long  hollow 
head,  the  connecting  piston  rod  being 
provided  with  Ramsbottom  packing  rings 
where  it  passes  through  the  head.  The 
valves  are  made  easily  removable,  and  by 
taking  off  the  cylinder  cover  it  is  easy  to 
withdraw  the  pistons,  lower  cylinder  head 
and  connecting  rod.  The  speed  is  regu- 
lated by  a  centrifugal  shaft  governor  con- 
trolling the  quantity  of  mixture  admitted, 
the  proportions  of  gas  and  air  being  con- 
stant at  all  loads.  The  engine  runs  at 
200-325  R.P.M.,  according  to  size,  and  as 
there  are  usually  several  cranks,  each  receiv- 
ing one  impulse  per  revolution,  the  cyclic 
regularity  of  running  is  very  high. 
All  important  working  parts  and  bearings  are  lubricated  by  force 
pumps,  and  the  cylinders  and  heads  are  water  jacketed,  but  even 
in  the  l,00O-H.P.  size,  neither  the  pistons,  rods,  nor  the  exhaust 
valves  are  water  cooled.  Starting  is  effected  by  compressed  air 
acting  in  the  bottom  cylinder  of  each  line  ;  no  half-compression 
cams  or  other  relief  devices  are  employed.  Ignition  is  done  with 
a  high-tension  coil. 


of  a  small  force  pump, 
which  delivers  the  oil  at 
several  points  round  the 
piston. 

The  company  now 
throw  the  centre  of  the 
cylinders  off  the  crank 
centres,  thus  reducing  the 
angularity  of  the  con- 
necting rod  during  the 
impulse  stroke.  By  this 
arrangement  the  thrust 
of  the  rod  is  reduced  by 
about  20  per  cent.,  with 
a  corresponding  reduc- 
tion in  wear  and  tear. 

The  exhaust  branch 
pipe  taking  the  exhaust 
from  the  four  cylinders 
is  now  water-jacketed, 
thus  avoiding  trouble 
from  corrosion,  and  also 
reducing  the  noise  of  the 
exhaust,  and,  as  a  sub- 
sidiary advantage,  re- 
ducing the  temperature 
of  the  engine-room. 

These  are  the  chief 
features  of  their  latest 
design  of  vertical  engine, 
which  is  more  par- 
ticularly suitable  for 
small  station  work,  and 
other  places  where 
economy  in  space  is 
essential. 

Where  the  horizontal 
type  of  engine  is  adopted, 
the  company  build 
engines  of  various  types 
up  to  S50  max.  b.h.p.  : 
the  ordinary  type  of 
single  -  cylinder  engine 
has  not  been  modified 
to  any  material  extent 
of  recent  years,  at  least 

up  to  150  b.h.p.,  but  engines  above  this  power  are  now  supplied 
with  an  outer  slipper  guide.  This  arrangement  is  somewhat  more 
expensive  than  the  older  design  of  engine,  but  is  well  worth  the 
extra  expense. 

The  makers  have  recently  shipped  an  engine  of  420  maximum 
B.H.P.  of  the  side-by-side  type,  designed  on  these  lines,  to  a  large 
mining  concern  in  Western  Australia.  This  engine  is  provided  with 
a  fly-wheel   grooved  for  a  rope  drive,  the  crankshaft  being  of  the 


Fig.  53. — Westinghouse  Vertical 


Engines  and  Dynamos  installed  in  the  Castner-Kellner 
Co.'s  Works. 

Many  large  electric  power  stations  are  equipped  with  these 
engines  and  Westinghouse  generators  ;  we  illustrate  one  of  these — 
at  the  works  of  the  Castner-Kellner  Alkali  Co.,  Ltd.,  Runcorn— 
where  four  500- KW.  three-crank  six-cylinder  d.c.  sets  and  two 
of  ()35  KW.  are  installed,  Avorking  on  producer  gas.  The  plant 
is  in  continuous  operation  night  and  day,  and  the  load  factor 
attains  to  the  remarkable  value  of  98  per  cent. 

We  understand  that  Westinghouse  vertical  gas  e'^gines  aggregating 
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about  300,000  it.ii.r.  have  been  inHtalled.  of  which  60,000  H.P.  is 
operatinfj  in  thiH  country.  The  company  have  also  taken  up  the 
manufacture  of  the  DicHel  type  of  oil  engine. 

M.A.X.  £ll^'iIlCH. 

TiiK  Maschini;ni'A){rik  AuciSJJUKc-NcitNHEitu  A.G.  need  no 
introduction  to  our  readers  ;  aw  enfjine  builderH  they  have  attained 
a  world-wide  repute,  CHpecially  in  connection  with  the  larper  type 
of  Kas  engine  operating  on  power  paf,  and  the  Diesel  engine  using 
crude-oil  fuel. 

The  Nuremberg  horizontal  double-acting  four-cycle  gas  engine 
has  been  frequently  referred  to  in  our  pages,  and  has  been  con- 
tinuously improved  during  the  past  10  years.  In  the  old  design 
a  tandem  engine  had  12  valves  with  separate  eccentrics  and  rods, 
while  the  present  engines  (shown  in  fig.  iJl)  have  only  eight  valves 


Fig.  54. — Modern  Nuremberg  Gas  Engines,  each  of  1,150  b.h.p,  in  a  German  Works. 


(four  combined  mixture  and  inlet  valves  and  four  exhaust  valves) 
with  four  eccentrics  and  rods.  Lengthy  experience  in  design  has 
also  resulted  in  the  production  of  perfectly  reliable  cylinder  cast- 
ings, despite  the  severe  conditions  under  which  these  work. 

The  company  is  now  regularly  building  cylinders  for  individual 
outputs  of  1,200  to  1,500  b.h.p.,  giving  outputs  of  2,500  to 
3, COO  B.H.P.  in  a  tandem  engine. 

When  operating  on  blast-furnace  and  coke-oven  gas  (as  in  the 
case  of  the  Bargoed  in- 
stallation in  South  Wales, 
described  in  these  pages), 
the  engines  show  aston- 
ishingly low  working 
costs  ;  the  latter,  ex- 
clusive of  fuel  costs,  in 
the  case  of  10  electric 
power  stations  where  37 
Nuremberg  gas  engines 
are  employed,  averaged 
■0553d.  per  unit  for  wages, 
lubrication,  cleaning 
material,  repairs,  and 
maintenance,  kc. 

Gas  -  engine  power 
stations  of  this  type, 
with  capacities  of  20,000 
to  30,000  B.H.r.,  have 
now  been  successfully 
operated  for  some  years, 
and  a  recent  development, 
which  deserves  some  at- 
tention, is  the  addition  of 
Diesel  engine  plant  in 
such  stations  to  take  the 
peak  load,  the  gas  engines 
meeting  the  normal 
steady  demand. 

Turning  to  the  M.A.N. 
Diesel  engine,  we  illust- 
rate in  fig.  55,  one  of 
the  more  interesting  pro- 
ductions of  the  firm — 
a  1,600-2.000-B  H.P.  hori- 
zontal Diesel  engine  driving  a  direct-current  generator,  and 
installed  at  the  municipal  electricity  works  at  Halle.  The 
engine  is  of  the  horizuntal  double-acting  four-cycle  type,  and 
we  understand  that  15  similar  engines  of  from  600  to  1,()00  b.h.p. 
have  been  ordered  from  the  company. 

The  peculiar  merits  of  the  horizontal  type  of  Diesel  engine,  of 
which  the  M.A.N.  Co.  are  the  pioneers,  are  somewhat  open  to  dis- 
cussion at  present ;  the  firm  has,  of  course,  built  many  thousands  of 
the   vertical   type  of  engine  in  all   ^izts,  and;  cp,n.  point  to  such 


examples  as  the  13  Diesel  engines  of  4,500  b.h.p,  operatiog  the 
Kieff  Tramways,  and  seven  similar  engines  for  the  Saratov  Tram- 
ways power  hou.se.  An  interesting  intemal-combustion  engine 
power  plant  which  the  firm  is  efjuipping  will  contain  both  blaat- 
farnace  gas  engines  and  two  M.A.N.  Diesel  engines  each  of  2,(/)() 
p,.H.P.  and  running  on  coal-tar  oil.  These  enjrinea  will  Vje  of  the 
horizontal  two-cycle  single-acting  type,  and  it  is  worthy  of  note 
that  electric  power  stations  with  four  to  six  engines,  of  this  type, 
each  of  2,000  b  h.p.,  are  at  present  under  consideration. 

Britannia  Oil  En^ine^. 

The  illustration   on   page   fil4    shows  a   four-cjlinder  50-b.h.p. 
paraffin  oil  engine    built  by   the    BuitaNNIA   Esf;iNEEBiNG  Co 

(ItnO),  Ltd,  of  Col- 
chester, for  electric 
lighting  purposes.  Ac- 
cessibility has  been  made 
the  first  consideration  in 
the  design  of  this  engine, 
it  being  possible  to  re- 
move the  crank  -  shaft, 
pistons  and  connecting- 
rods  without  dismantling 
the  engine.  The  casing 
is  a  light  iron  casting 
with  very  large  doors 
and  covers,  but  the 
cylinders  are  supported 
on  steel  columns,  which 
relieve  the  casing  of 
strains.  The  cylinders 
are  cast  in  one  piece 
with  the  water  jacket?, 
which  are  provided 
with  exceptionally  large 
openings  for  cleaning 
purposes.  The  bearings 
throughout  are  lined 
with  white  metal,  and 
lubrication  is  effected 
by  a  special  sy:?tem  :  an 
oil  reservoir  is  formed 
in  the  bed  -  plate,  but 
the  cranks  do  not  dip 
into  the  oil.  A  pump 
circulates  the  oil  to  a 
spraying  device  in  line  with  each  of  the  cranks,  so  that  a  fine 
spray  of  oil  is  maintained  throughout  the  whole  of  the  crank 
chamber,  thoroughly  lubricating  all  the  working  parts.  This 
system  has  been  found  very  successful.  High-tension  magneto 
ignition  is  used  by  preference.  The  engine  illustrated  is  provided 
with  a  sensitive  fly-wheel  governor  acting  on  the  throttle  for 
electric  lighting  work,  and  a  plunger  pump  is  employed  to  circulate 
the  cooling  water. 


Fig.  55. — Double-Acting   Fou 
Halle  Mu 


r-Cyulk  M.A.N.  Diesel  Engine  of  1.600  to  2,000  b.h.p.  : 
xicipal  Electricity  Works. 


An  Italian  1,000-H.P.  Diesel  Eng-ine  and  Generator. 

One  of  the  striking  internal-combustion  engine  exhibits  at  the 
Turin  Exhibition  last  year  was  a  l.OOO-H  p.  four-cylinder  Diesel 
engine  shewn  by  the  F.I.A.T.  Co  ,  of  Turin,  directly  coupled  to 
an  alternator  and  exciter. 

The  engine  operates  on  a  two-stroke  cycle,  and  has  cylinders 
5.")(t  mm.  bore  and  8uO  mm.  stroke  ;  the  speed  is  150  B.p.M.,  and  for 
short  periods  a  Ui  per  cent,  overload  is  obtainable. 
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Fig.  56. — Britannia  Type  V.H.  Four-Cylinder  50-b.h.p. 
Oil  Engine  (see  p.  643). 

The  lower  portion  of  the  engine  consists  of  au 
enclosed  crank  chamber  arrang:ed  for  cooling  water 
circulation,  and  supporting  an  upper  chamber  form- 
ing a  reservoir  for  the  scavenging  air,  on  which 
are  carried  working  cylinders  combined  with  scaveng- 
ing air  pumps. 

The  pistons  are  each    con- 
structed in  two  diameters,  the 
smaller  being  the  power  piston 
while  the  lower  annular 
tion    of    larger    dia- 
meter, forces  scaveng- 
ing air  into  the  upper 
reservoir     chamber 
from  which  it  passes 
to  valves  arranged  on 
either  side  of  the  injec- 
tion  and   starting 
valves  in  the  cylinder 
head,  and  escapes  with 
the     burnt     gases 
through    ports    in 
the   bottom   of   the 
cylinders. 

The  upper  chamber 
also  carries  atwo-stage 
compressor  for  supply- 
ing the  air  for  starting 
and  pulverising  the 
injected  fuel,  driven 
off  the  main  shaft. 

The  cylinders,  covers 
and  their  water  jackets 
form  one  casting,  and  the 
upper  ends  of  the  pistons 
are  arranged  for  forced 
oil  cooling:  piston  pumps, 
gear  driven,  are  pro- 
vided for  both  water  and 
oil  circulations. 
The  primary  valves  com- 
prising the  fuel  injec- 
tion and  two  scavenger 
valves  in  each  cylinder 
head,  are  operated  as  a 
group  by  one  ec:centric 
per  cylinder  mounted  on 
a  horizontal  shaft  at 
cylinder  level :  the  shaft 
also  carries  cams  for 
operating  the  starting 
valves  in  each  cylinder 
head,  and  is  gear-driven 
through  a  vertical  shaft 
from  the  main  crank 
shaft. 

The  vertical  shaft  also 
drives  an  intermediate 
horizontal  shaft  in  the 
crank  chamber  for  oper- 
ating a  pair  of  piston 
valves  situated  in  the 
upper  chamber,  and  indi- 
cated by  the  bulges  below 
the  platform  in  our  view  ; 
each  of  these  valves  regu- 
lates the  admission  and 
exhaust  from  the  pair  of 
adjacent  single  -  acting 
scavenger  pump?,  which, 
due  to  the  crank  arrange- 
ment, are  on  opposite 
strokes  at  any  one 
moment. 


A  fuel  pump  is  fitted,  with  an  adjustable  distributor  for  the 
cylinders  and  hand  and  automatic  regulation,  the  latter  by  meanb 
of  a  centrifugal  governor. 

In  connection  with  the  air  compressor,  arrangements  are 
provided  for  feeding  the  air  from  the  scavenger  reservoir 
into  the  first  cylinder  of  the  compressor  in  order  to  increase 
the  delivery  of  compressed  air  during  the  period  of  re-charging 
the  compressed-air  tanks  for  starting.  A  water-cooler  and 
filter  for  the  lubricating  oil,  and  a  filter  for  the  heavy  oil  are 
provided. 

This  engine  is  started  up  when  cold  on  light  mineral  oil  or 
petroleum  ('80— '82  density)  ;  if  hot,  it  is  started  on  heavy  oil. 

The  fuel  consumption,  using  heavy  oil  ('92 — '9-1  density)  with  a 
calorific  value  of  not  less  than  18,000  b.th.u.  per  lb.,  is:  at  full 
load,  'HO  lb.  (230  gm.)  per  B.H.p.-hour ;  and  at  i  load,  '53  lb.  (240  gm.) 
per  B.H.p.-hour.  The  consumption  of  lubricating  oil  is  '033  lb. 
(15  gm.)  per  B.H.p.-hour  at  full  load. 

The  engine  above  described  is  of  the  heavy  slow-running  type, 
but  the  P.I.A  T.  Co.  has  given  much  attention  to  the  design  of 
a  high-speed  type  of  Diesel  engine  for  naval  use  more  par- 
ticularly, and  a  large  number  of  such  engines  have  been  con- 
structed. This  type  of  engine  is  being  used  for  electrical 
work,  and  it  represents  a  considerable  saving  in  weight  per  H.P. 
as  compared  with  the  low-speed  type — the  figures  being  35  lb, 
to  45  lb.  per  h.p.,  as  compared  with  80  lb.  to  100  lb. 

The  company  is 
developing  high-speed 
engines  for  electrical 
work  in  sizes  of  500 
H.P.  to  1,000  H.p,; 
our  second  view 
shows  a  four-cylinder 
engine  of  this  type, 
direct  coupled  to  a 
dynamo,  and  having 
an  output  of  200  H.p, 
at  500  R.P.M.  In 
constructive  details 
it  follows  the  larger 
low-speed  engine, 
but  it  will  be  noticed 
that  it  is  mounted 
high  on  a  combined 
bed-plate,  which 
carries  the  dynamo 
as  well. 

In  conclusion, 
we  are  indebted  to 
Messrs  A.  G.  Gra- 
ziani  &  Co.,  who 
are  agents  for  the 
Fabrica  Italiana 
Automobili  Torino 
in     this     country. 


Fig.  57.— F.I.A.T.  200-h.p.  Two-Cycle  High-Speed  Diesel  Plant, 
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to 

the 

latter 

firm 

for 

our 

infor- 

mation. 

Fig.- 58.— F.I.A.T,  1,000-h.p.  Two-Gyclh  Diesel  Engine  and  Gexerator, 
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The  Lighting  of  a  Scottish  Tillage. 

There  was  recently  completed  the  first  pection  of  a  scheme  for 
liffhtinjr  Roslyn  Village,  Bishopton,  N.B.  ThiB  echeme  has  been 
carried  out  successfully,  and  is  a  typical  example  of  what  may  be 
done  to  promote  comfort  in  remotely  situated  villaK'es  of  com- 
paratively pmall  population. 

Formerly  the  village  had  no  source  of  lightinsr  beyond  ordinary 
paraffin  lamps.  Some  years  apo,  however,  a  system  of  petrol  gas 
was  introduced,  but  unfortunately  for  the  promoters,  the 
unsatisfactory  light  produced  created  dissatisfaction,  and  ultimately 
ordinary  paraffin  lamps  were  again  brought  into  use. 

Since  the  introduction  of  metal-filament  lamps,  it  has  been  found 
possible  to  erect  a  comparatively  small  generating  station  and  run  it 
at  a  profit  to  the  promoters,  notwithstanding  that  a  highly  efficient 
system  of  lighting  is  made  available  at  a  low  cost  per  unit. 

Roslyn  Village  being  one  of  the  residential  districts  of  Renfrew- 
shire, and  within  easy  reach  of  Glasgow,  Paisley  and  fireenock,  by 
rail,  the  promoters  of  the  village  have  done  all  in  their  power  to 
open  up  the  district  for  the  Ijus-iness  men  of  thefe  towns.  The 
great  disadvantage  has  been  the  intolerable  system  of  paraffin 
lighting,  and  this  alone  has  greatly  retarded  the  erection  of  new 
property.  Electrical  engineers  will  doubtless  be  flattered  to  learn 
that  electric  lighting  has  been  the  salvation  of  the  landowners,  in 
that    it    has    created    a    decided    demand    for    land.      After   the 


Village  Lighting  ;  Method  of  Running  O.H.  Lines. 


disappointing  experience  which  the  promoters  had  with  other  forms 
of  illumination,  they  were  rather  reluctant  to  move  in  any  new 
venture  without  absolute  assurance  of  success,  but  after  long 
deliberation  with  a  Glasgow  expert,  the  promoters  got  into  touch 
with  the  makers  of  the  Gleniffer  electric  lighting  sets,  Messes. 
.ToHN  Scott  Engines,  Ltd.,  Lonend  Motor  Works,  Paisley.  This 
firm,  who  make  a  speciality  of  country  house  and  estate  lighting, 
went  into  the  proposed  electric  lighting  scheme,  with  the.  result 
stated.  The  power  house  at  present  erected  consists  of  a  substantial 
brick  building  and  concrete  work,  and  is  divided  into  three  sections, 
these  being  engine  house,  battery  room  and  workshop. 

The-  transmission  cables  are  run  overhead  on  poles,  and  the 
services  are  tapped  where  necessary  en  roufr. 

The  wirinsr  of  the  residences,  like  the  supply  of  the  energy,  lies 
entirely  with  the  promoters,  and  Messrs.  John  Scott  Engines,  Ltd., 
have  been  responsible  for  this  part  of  the  work  also. 

During  the  past  few  months  careful  records  have  been  kept,  and 
in  the  result  it  has  been  found  that  the  working  cost  has  been  about 
Id.  per  B.  of  T.  unit,  including  all  charges,  whilst  the  price  obtained 
is  \\d.  per  B.  of  T.  unit.  The  fuel  employed  is  ordinary  paraffin, 
and  the  consumption  per  brake-horse-power-hour  is  about  7  pint. 

We  understand  that  the  firm  named  above  have  their  engines  at 
work  in  all  parts  of  the  world,  and  at  present  they  have  many 
months'  work  in  hand,  including  a  plant  for  another  village  lighting 
scheme,  in  England. 


CONTRACTS    OPEN. 


{Continued  from,  page  624.) 

Bray   (Ireland). —  May  7th.     One   150-b.h.p.    Diesel 

engine,  coupled  to  a  100-kw.  alternator  and  exciter,  and  one  7i-ton 
overhead  crane,  for  the  U.D.C.     See  "  Official  Notices"  April  12th. 

Cape  TowD.— May  15th.  Two  electric  passenger  lifts 
for  new  Law  Courts.  Specifications,  &c.,  from  District  Engineer, 
Public  Works  Dept.     Deposit  £2. — Board  of  Trade  Jovrnal. 

A  copy  of  the  specification  may  now  be  seen  at  the  Com.  Int. 
Department  of  the  Board  of  Trade  in  London. 

May  9th. — Cape  Town  City  Council. 

A   steam  turbine-driven    altoinator   and    converter,    the    turbine    to    be 

capable  of  giving  a  continuoue  output  of  2,000  k.v.a. 
Approximately  24,750  yards  of  e.h.t.  three-phase  cable,  joint  boxes  and 

disconnection  pillars.  ■••.;, 

Green  eoononaiser.  ■.<■,,<.■•,•• 

TehdeVs  ai%  to  be  deposited  at  the  Oity  Hall,  Cape  Town. 


Falkirk. — May  6th.  Stores  for  a  year,  for  the  Bnrgh 
Electricity  Department,     See  "Official  Notices"  to-day. 

Felixstowe. — April  22nd.  Replacing  40  arc  lamps  by 
glow  lamps,  for  the  U.D.C,     See  "  Official  Notices  "  April  12th. 

ClasjfOW. — The  Parish  Council  invites  tenders  for  electric 
lighting  and  telephone  installation  for  the  new  epileptic  colony  at 
Chryston.     J.  R.  Motion,  clerk. 

€ira\esend. — April  29th.     Cables,  for  the  Corporation. 

See  "  Official  Notices '"  to-day. 

Ileston  and   Islewortli. — May  8th.     .oOO-kw.  steam 

engine,  D.c.  generator,  balancer,  <kc.,  water-tnbe  boiler,  chain-grate 
stoker,  p'pework,  Ace.  surface  condenser,  air  pump,  ice,  for  the 
U.D.C.    See  "Official  Notices  "  to-day. 

Iloylake  and  West  Kirhy. — May  6th.    One  Lancashire 

boiler,  with  superheater,  kc,  vertical  steam  pump  and  self-acting 
re-starting  injector,  for  the  U.D.C,  Electricity  Work.".  See  "Official 
Notices  "  to-day. 

Italy. — April  30th,  The  Italian  .State  Railway  authorities 
in  Rome  are  inviting  tenders  for  30  electric  motors  for  the  Rome- 
Trastevere  railway  workshops. 

Japan. — H.M.  Vice-Consul  at  Osaka  reports  that  the 
appropriations  for  the  financial  year  1912-lH  for  the  Osaka 
municipal  electric  tramways  will  permit  of  the  extension  of  the 
system  for  about  six  miles,  and  that  in  order  to  carry  out  this  work 
it  will  be  necessary  to  place  abroad  large  orders  for  material,  the 
aggregate  value  of  which  is  estimated  at  about  £408,000.  Some 
of  the  principal  items  will  be  rails,  electric  motors,  brakes  and 
other  car  stock  (bodies  are  made  in  .Japan),  other  machinery, 
insulated  copper  wire  and  insulating  fabric,  Ace.  Particulars, 
Board  of  Trade  Commercial  Intelligence  Department. 

Leeds. — April  20th.  Eight  miles  of  '2  sq.  in.  three-core 
cable,  6,600  volts,  for  the  City  Council.  See  ''  Official  Notices  " 
April  .5th. 

Lincoln. — May  6th.  One  1,000-h.p.  Diesel  oil  engine, 
coupled  to  a  continuous  current  dynamo,  or  two  .500-H.P.  Diesel 
engines,  with  continuous  current  dynamos  ;  one  120-kw.  motor- 
generator  and  one  switchboard,  for  the  Corporation.  See  "  Official 
Notices"  April  12th. 

London. — Hacknev.— May  9th.  High  and  low-tension 
cables,  boxes,  frames  and  covers,  troughing,  ducts,  iScc,  for  the  B.C. 
Electricity  Department.     See  "  Official  Notices  "  to-day. 

Islington. — May  1st.  Electrical  fittings  and  sundries,  for  the 
St.  Mary  B.G.     See  "  Official  Notices '"  to-day. 

New  Zealand. — May  1st  and  July  1st.  Public  Works 
Department.  Supply  of  machinery  and  material  for  the  Lake 
Coleridge  electric  power  scheme.  See  this  column  in  our  issue  of 
April  12th. 

Salford. — April  22nd.  Electrically-operated  travelling 
jib  crane,  bulk  weigher,  and  tray  conveyor,  for  the  Corporation 
Electricity  Department.     See  "Official  Notices  '  April  12th. 

Southampton. — April  27th.  Main  cables,  switchboard 
panels  and  electric  lighting  of  thf  new  buildings  at  Shirley  Warren 
Poor  Law  Infirmary  for  the  B.G.     See  "Official  Notices"  to-day. 

Soutliend-on-Sea. — Stores  for  a  year,  for  the  Corporation 
Electricity  Department.     See  "Official  Notices  "  April  12th. 

Walsall. — April  22nd,  Seven  tramcar  bodies,  with  trucks 
and  equipment,  for  the  Corporation.  See  "  Official  Notices " 
March  29th. 


CLOSED. 

Admiralty. — A  contract  for  all  fuses  required  of  35 
amperes  capacity  and  above,  and  for  a  portion  of  their  requirements 
of  10  to  SO  ampere  fuses,  has  been  placed  with  the  Electrical 
Apparatuo  Co.,  Ltd, 

Asllton-nnder-Lyne. — The    Corporation    has    accepted 

the  following  tenders  for  the  tramway  undertaking  : — 

British  Insulated  &  Helsby  Cables,  Ltd.— Trolley  wire. 
Watlinpton  &  Co.— Overhead  line  material. 
W.  B.  Hmgh  <S:  Co.— Band  saw, 

Clacton-on-Sea. — The  U.D.C.  has  accepted  the  tender 

of  Messrs.  Johnson  &  Phillips,  Ltd.,  for  lamps,  &c.,  for  lighting 

the  sea  front  : — 

Twenty  10-ampere  arc  lamps,  jE190  :  line  resistances,  £i :  colnmns  and 
cables,  Xl,004  ;  less  £K  if  tbe  contract  as  a  whole  is  earned  out  at  one 
time  ;  total,  £1,171. 

Croydon. — The  Corporation  has  placed  the  contract  for 
carbon  filament  lamps  (Ruby),  tantalum  traction  lamps  for  car 
lighting:,  and  ".Wotan"  metal  filament  lamps  for  the  ensuing  12 
months  with  Messrs,  Siemens  Bros.  Dynamo  Works,  Ltd,        ^ '  • 

Fleetwood. — For  oil  and  packing  for  the  electricity 
works,  tlib  'ieaSUst  >ii  Sfbsei^,  J.  Pt«9tOB  &  Sontf  has  tteto  sooitrt:^- 
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GlasjTOW. — In  connection  with  the  plant  to  be  put  down 
in  the  new  Pub-staHons  in  the  Whitpvale,  Tron^ate  and 
Maryhill  districts,  the  Electricity  Oommi'tfte  recommends  the 
acceptance  of  the  followine  offers  : — (1)  by  Siemens  Bros.  Dynamo 
Works.  Ltd.,  for  three  250-kw.  rotary  converters,  with  transformers, 
at  £  1,820 ;  (2)  by  the  British  Westinghouse  Electric  and  Manu- 
facturing: Co.,  Ltd.,  for  one  500-KW.  rotary  converter,  without 
booster,  at  £l,2fi6:  and  (_^)  by  the  British  Thomson-Houston  Co., 
Ltd.,  for  two  500-KW.  rotary  converters,  with  bocster  and  trans- 
formers, at  £2.649. 

The  Electricity   Committee   recommends  the  acceptance  of  the 

following  : — 

StovBge  battery. — Tudor  Accumulator  Co.,  Ltd. 

Motor  generator  and  switchboard. — Crotnpton  &  Co.,  Ltd. 

Car  motors. — British  Westinghouse  Co.,  Ltd. 

Dry  cells.— Wm.  MoGeoch  &  Co.,  Ltd. 

Isle  of  Thanet. — The  Joint  Hospital  Board  has  renewed 
the  contract  with  Messrs.  Vitty  &  Hopper,  of  Ramsgate,  for 
inspecting  and  maintaining  the  electric  bells  and  ward  telephones 
at  the  hospital. 

London. — Greenavich. — The  B.C.  has  accepted  the 
tender  of  Messrs.  Frankland,  Phillips  i:  Co.,  of  Poplar,  for  erecting 
lightning  conductors  on  the  mortuary  chapels  at  the  cemetery  at 
Greenwich,  and  repairing  that  on  the  church  at  Charlton  Cemetery. 

Londonderry, — The  Corporation  has  accepted  the  tender 
of  the  Reason  Manufacturing  Co.  for  the  supply  of  fuse-boxes  for 
the  current  year. 

Lowestoft. — The  tender  of  Messrs.  Lleipzieger  &  Co.  has 
been  accepted  by  the  T.C.  for  the  supply  of  tramway  rails  at 
£8  3s.  per  ton. 

Sheffield. — The  tender  of  the  British  Electric  Trans- 
former Co.,  Ltd.,  has  been  accepted  by  the  T.C,  at  £1,051  10s.,  for 
two  sets  of  three-phase  transformers. 

Southampton. — Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.,  have  received  the  Harbour  Board  contract  for  "Wotan" 
metal  filament  lamps,  tantalum  lamps,  carbon  filament  lamps  (high 
voltage),  opal  shades  and  enamelled  iron  shades. 

Stafford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Green  &  Sons  for  an  economiser  for  the  electricity  works,  at  £231. 


FORTHCOMING    EVENTS. 


T.C.    has    accepted    the    following 


Stockport.  —  The 

tenders : — 

Cotton  &  Rawcliffe. — Electric  wiring  (f^as  Committee),  £81  15s. 

E.  Grepn  &  Sons,  Lt-I,  Wafeefi'ld.     Two  pa'ent  fuel  economisers,  £567. 

Alphons  Custodis  Chimney  Construction  Co.,  London.- Chimney  for  the 

e'ectricity  work=,  £889  IPs. 
McClur.^  &  Whitfi-ld.-  Electric  light  installation  at  the  hospital.  £358  10s. 
W.  A.  Shaw  &  Co.  — r<-lephone  installation  at  the  hospital,  £28  5s.,  and 

elpctrio  bells  for  schools,  £16  ."^s. 
J.  W.  Gray  &  Son,  London.— Lightning  conductors  for  schools,  £24. 

Walsall. — The  T.C.  has  accepted  tenders  of  the  British 
Thomson-Houston  Co..  Ltd.,  and  Brooks  &  Orton  for  the  supply 
of  a  3|-H.P.  motor,  including  starter,  and  the  necessary  timber  for 
tramway  car  tops  at  £15  and  £94  respectively. 

Wednesburv. — The  T.C.  has  entered  into  an  agreement 
with  the  Tudor  Accumulator  Co.,  Ltd.,  for  the  maintenance  of  the 
storage  battery  for  10  years  from  January  1st,  1912. 

West  Bromwich. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Richardsons,  Westgarth  &  Co.,  Ltd.,  for  a  surface  condenser 
for  a  1,000-RW.  turbo-alternator. 


THE 


ELECTRICAL    ENGINEERS 
(LONDON   DIVISION). 


Commanding  OfUcer — Lieut.-Col,  H,  M,  Leaf. 
The  following  orders  have  been  issued  : — 

Friday,    April    19th.—"  D "    Company.      Infantry   drill,   7.80  to   8.30  p.m. 

Technical  woik,  8  45  to  10  p.m.    Recruit  instruction,  7  to  10  p.m. 
Saturday,  April  20th. — Annual  course  of  musketry,  at  Purfleet.    Bailway 

tickets  and  information  regardiuR  train  s-  rvice  will  b<»  sent  to  members 

notifying  thpir  willingness  to  shoot  on  this  date.    Headquarters  will  be 

open  for  regimental  business  from  10  a.m.  till  12  noon. 
Monday,  April  22nd.— "A"  Company.     Infantry  drill,  7.80  to  8.30  p.m. 

Teohnicnl  work,  8.45  to  10  p.m. 
Tuesday.   April  aSrd.— "  B "  Company.     Infantry  drill,  7.30  to  8.45  p.m. 

Technical  work,  6.45  to  10  p.m.    Recruit  instruction,  7  to  10  p.m. 
Thursday,  April  25th.— "C"  Company.     Infantry  drill,  7.E0  to  8.46  p.m. 

Technical  work,  8.45  to  10  p.m. 
Friday,    April   26th.— "  D "    Company.     Infantry  drill,   7.80  ta  8.80  p.m. 

Technical  work,  8.45  to  10  p.m.     Recruit  instruction,  7  to  10  p.m. 
(The  infantry  drill  in  all  companies  is  in  preparation  for  the  Ofncers'  Cup 

competition.) 
Ssturdary,  A^ril  27th.— Headquarters  will  be  open  from  10  a.m.  till  IS  noon. 

(Blsned)      P>  H.  OxiBFBe&ii,  Capt.  R.B,  and  Adjt., 

For  Oine«r  eatummdlng  L.E.fi, 


Royal  Inttltuilon. — Friday,  April  19th.  At  9  p.m.  Discourse  on  "  F,lectricity 
Supply  :  Past,  Present  and  Future,"  by  Mr.  A.  A.  Campbell  Rwinton. 

Thursday,   April  25ih  — At  3  p.m.     Lecture   on   "  i^jntheiio  Ammonia 
and  Nitric  .Void  from  the  Atmosphere,"  by  Prof.  A.  W.  Crossley. 

Aatoclatlon  of  Enalneera-ln-Charge.— Saturday,  April  20th.  Social.  Bohemian 
concert. 

Faraday  Society.— Tuessday,  April  23rd.  At  8  p  m.  At  the  I.F.E..  Embank- 
ment, W  C.     Gpneral  discussion  on  "Magnetic  Propprties  of  Alloyn." 

The  "  26  "  Club.— We>lnpsday,  April  2Jth.  At  7.15  p.m.  Dinner  at  the  Waldorf 
Hotel,  Aldwych,  W.C. 

ln$tltution  oi  Electrical  Engineers  (Birmlneham  Local  Section).— Wednerday,  April 

24th.    At  7. HO  p.m.    At  the  University.    Birmingham.     Paper  on  "Yellow 

Flame  Arcs,"  by  Mr.  M.  Solomon. 
Institution  of  Electrical    Engineers  (Students'  Section).— Wednesday,  April  24th. 

At  7.45  p.m.    Annual  general  meeting.   Paper  on  "  Homopolar  Generators," 

by  Messrs.  E.  W.  Moss  and  J.  Mould. 

Association  of  Minlnp  Electrical  Engineers  (North  of  England  Branch).— Wednesday, 
A)n-il  24th.  At  7.30  p.m.  At  the  Armsta-ong  College,  Newcastle.  Paper  on 
"Fault  Location  on  Mining  Cables,"  by  Mr.  G.  B.  Burrows  ;  and  (time 
permitting)  discussion  on  paper  on  "  Motor  Starters  for  Mining  Work,"  by 
Mr.  A.  P.  Drake. 

Royal  Society  of  Arts.- Wednesday,  April  24th.    At  8  p.m.   Paper  on  "  Technical 

Education  in  Ireland,"  by  Mr.  G.  Fletcher. 

Institution  of  Electrical  Enplne«rs  (London).— Thursday,  April  25th.    At  8  p.m. 

Third  Ke'vin  Lecture,  by  Prof.  H.du  Bois.  .       • 

Physical  Society.— Friday,  April  26th.     At  5  p.m.     At  the  Imperial  College  of 

Science,  S  >uth  Kensington.   Papers  on  "  The  Solution  of  Network  Problems 

by  Determinants,"  by  Mr.  R.  .\ppleyard  ;   and  "  A  Method  of  Measuring 

Small  Inductances,"  by  Mr.  S.  Butterworth. 
Junior   institution   of  Enflinoers.— Saturday,  April  97th.    At  3  p.m.    Visit  tcf  the 

engineering  workshop  and  loboratory  and  the  electrical  laboratory  of  the 

Polytechnic,  Regent  Street,  W, 


NOTES. 
'    To  the  BcDevolently  Disposed.— Don't  forget  to  attend 

the  Festival  Dinner  of  the  Electrical  Trades  Benevolent  Inf^titution 
on  Wednesday  next  at  the  Hotel  Cecil !  Tickets  from  the  secretary. 
10s.  Gd.  each. 

Electrical  Strike  at  Earl's  Court. — A  dispute  having 

arisen  between  some  of  the  members  of  the  Electrical  Trades 
Union  and  the  Earl's  Court  Exhibition  Co..  regarding  the  rate_  of 
pay  for  work  on  Easter  Monday,  a  strike  has  been  in  progress  for 
some  days  in  which  the  electrical  workers  have  the  sympathetic 
support  of  the  London  Building  Industries  Federation,  and  on 
Monday  night  500  men  working  at  the  Exhibition  handed  in  their 
notices.  Mr.  Webb,  the  Union  Secretary,  informs  ns  that  the  men's 
case  is  as  follows  : — Members  of  the  Union  to  the  number  of  70  out 
of  about  100  electricians  employed,  worked  on  Good  Friday  and  the 
following  day,  and  were  asked  to  do  so  on  Easter  Monday  at  ordinary 
time  rates.  As,  however,  the  trade  card  says  that  time  and  a  half 
must  be  paid  for  Bank  Holidays,  members  declined  to  work.  On 
presenting  themselves  on  the  Tuesday  morning,  known  E.T.U.  men 
to  the  number  of  30  were  locked  out,  and  at  a  meeting  held  in  the 
dinner  hour,  the  remainder  of  the  Union  men  came  out  in  sympathy. 
We  are  informed  by  Mr.  Webb  that  at  a  meeting  between  a 
deputation  of  the  London  Building  Industries  Federation  and 
the  Earl's  Court  directors  on  Thursday,  last  week,  the  directors 
agreed  to  reinstate  all  the  U,nipn  menibers  on  the  Friday  morning, 
but  on  presenting  themselvps  on  that  day  only  15  were  wanted. 
The  men  regarded  this  as  a  direct  violation  of  the  agreement,  and 
they  declined  to  work.  The  sequel  was  a  meeting  summoned  for 
midday  on  Monday  at  Richmond  Place,  West  Kensington,  Earl's 
Court,  for  workmen  "  to  consider  whether  they  are  prepared  to 
work  with  scabs."  The  meeting  was  addressed  by  Tom  Mann,  and 
the  upshot  was  that  the  500  building  trade  workers  "  downed 
tools."  Tom  Mann,  in  a  characteristic  speech,  said  that  the 
dispute  gave  another  opportunity  to  demonstrate  the  solidarity  of 
labour,  and  he  urged  the  workers  to  take  formidable  action  during 
1912  against  the  employers.  He  said  that  there  was  no  reason 
why  any  man  should  work  more  than  six  hours  per  day  or  receive 
less  than  40s.  a  week. 

As  we  go  to  press  we  learn  that  the  strike  was  settled  on  Wed-' 
nesday  ;  all  strikers  were  to  be  reinstated,  and  only  union  men 
to  be  employed. 

Appointiiieuts  Vacant. — Senior  meter  room  assistant, 

for  the  Stepney  B.C.  Electricity  Department ;  overhead  wireman, 
for  the  Bolton  Corporation  Tramways  :  two  test-room  assistants, 
for  the  Marconi  Co.'s  Chelmsford  Works  :  station  fitter,  for  the 
City  Electricity  Department,  Winchester  (50s.).  See  our  advertise- 
ment pages  to-day. 

Erratum. — In  the  second  line  of  the  last  paragraph  of 
Mr.  Chas.  Bright's  article  on  "  Trans- Atlantic  Telegraphy,"  on  page 
604  of  our  issue  of  April  5th,  the  word  "important"  should  have 
read  "  impartial." 

O.S.A.  Snioliins:  Concert. — The  second  joint  smoking 

concert  of  the  Old  Students  of  the  Central  Technical  College  and 
Technical  College,  Finsbury,  will  be  held  in  the  Crown  Room, 
Holborn  Restaurant,  on  Wednesday  evening  next,  commencing  at 
eight  o'clock.  Mr.  R.  J.  Wallis-Joncs  will  preside,  and  many  well- 
known  artistes,  including  Miss  Katie  Moss,  Mr.  Conway  Dixon,  Mr. 
Tom  Kinniburgh,  Miss  Lois  Barker,  Mr.  Bradley  Alexander,  Mr. 
Wilson  Martell,  Mr.  Walter  Walters,  and  others,  will  appear. 
Tickets,  Is.  each,  may  be  obtained  from  the  concert  secretary,  Mr. 
John  B.  Raworth,  Queen  Anne'a  Ohainbets,  29,  Broadway,  West- 
mlnsteff  S.W. 
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London    Chamber    of    ( ommprre.  —  The    thirtieth 

annual  jreneral  meetine  of  the  London  Chamber  of  Commerce  was 
held  at  the  Cannon  Street  Hotel,  E.G.,  on  Thurnday,  April  18th. 
The  report  BuV)mitted  by  the  Council  included  the  followinjf  dealing 
with  the  Electrical  Trade  Section  : — 

National  Iimvrnnne  Jiill. — It  was  decided  to  co-operate  with  the 
Manufacturers'  Section  In  this  matter  in  view  of  the  interests  of 
the  two  bodies  beinp  identical.  A  resolution  settiner  forth  the 
undesirability  of  the  Bill  bein?  pressed  forward  in  the  1911  Session, 
was  alno  adopted. 

Tnfprnatlonal  Electro-Tp-chniral  ComminKiov. — The  invitation  of 
the  International  Conpress  on  the  Application  of  Electricity,  to 
appoint  representatives  to  attend  the  Congress,  held  at  Turin  in 
September,  was  accepted,  and  the  chairman  of  the  Section  (Mr. 
C.  P.  Sparks),  Mr.  A.  Bruce  Anderson,  and  Mr.  Leon  Gaster  were 
nominated  to  represent  the  Section.  The  report  of  the  delegates 
will  be  received  and  considered  at  a  future  meetingr  of  the  Section. 

fjlpctriclty  in  M  in  en. —The  report  of  the  Departmental  Committee 
on  Electricity  in  Mines  was  considered  at  a  meetingr  of  the  Section. 
It  was  arranged  that  if  a  public  inquiry  took  place,  the  Section 
would  arrangre  for  its  views  to  be  put  forward  by  technical  experts 
in  a  similar  manner  to  action  taken  in  previous  years  in  connection 
with  reputations  relative  to  electricity  in  factories. 

Elechifiiivg  thfi  Eaxt. — Attention  was  called  to  the  efforts  made 
by  the  German  electrical  industry  to  secure  the  control  of  trade 
with  China,  Japan,  and  the  Far  East,  and  the  Manufacturers'  Sec- 
tion was  requested  to  consider  the  questions  raised  in  connection 
with  the  German  enterprise  in  the  electrical  industry,  it  beinp 
further  sugrgfested  that  it  was  desirable  that  the  Government  should 
appoint  Commercial  Attaches  to  safeguard  the  interests  of  manu- 
facturers of  electrical  plant  and  appliances. 

Other  Mattel's. — Many  matters  of  interest  to  the  industry  were 
dealt  with  in  correspondence  with  members,  while  the  Section  was 
represented  on  Special  Committees  appointed  by  the  Council  in 
connection  with  trade  disputes  and  misrepresentations  in  trade. 

Institution  and  Lecture  Notes. — Irox   and  Steel 

Institute. — The  annual  meeting  of  the  Institute  will  be  held  at 
the  Institution  of  Civil  Engineers,  Great  George  Street,  West- 
minster, on  Thursday  and  Friday,  May  9th  and  10th.  The 
president-elect  is  Mr.  Arthur  Cooper.  On  the  Thursday  the 
Bessemer  Gold  Medal  for  1912  will  be  presented  to  Mr.  J.  H. 
Darby,  and  the  president  will  deliver  his  inaugural  address.  A 
selection  of  papers  will  be  read  and  discussed  in  the  morning  and 
afternoon,  and  at  night  the  annual  dinner  will  take  place  at  the 
Connaiight  Rooms,  Great  Queen  Street,  W.C. 

On  Friday  the  Andrew  Carnegie  Gold  Medal  (for  1911)  will  be 
presented  to  Dr.  P.  Goerens  (Aachen)  and  the  award  of  Research 
Scholarships  for  the  current  year  will  be  announced.  A  further 
selection  of  papers  will  then  be  read  and  discussed.  The  following 
are  included  in  the  list  of  expected  papers : — 

"  On  the  Chemical  and  Mechanical  Relations  of  Iron.  Vanadium,  and 
Carbon,"  bv  0r.  J.  O.  Arnold  (Sheffield)  and  Prof.  A.  A.  Read  (Cardiff). 

"  The  Influence  of  Carbon  on  Corrosion, "  by  C.  Chappell  (Sheffield). 

"The  corrosion  of  Nickel,  Chromiuin,' and  Nickel-Chiomium  bteels,"  by  Dr. 
J,  N.  Friend,  J.  Lloyd  Bentley,  and  W.  West  (Darlington). 

"  On  the  Mechanism  of  Corrosion,"  by  Dr.  J.  N.  Friend,  W.  West,  and  J. 
Lloyd  Bentley  (Darlington). 

"  Modern  Rolling-Mill  Practice,"  by  J.  W.  Hall  (Birmingham). 

"The  Influence  of  Heat  on  Hardened  Tool  Steels,"  by  E.  G.  Herbert 
(Manchester). 

"  Improvements  in  Electric  Steel  Furnaces  and  their  Application  in  the 
Manufacture  of  Steel,  by  Dr.  H.  Nathusius  (Friedenshiitte,  Upper  Silesia). 

South  African  Institute  of  Electbical  Engineers. — At 
the  annual  general  meeting  on  January  18th,  it  was  reported  that 
the  total  membership  amounted  to  270,  an  increase  of  65  during 
the  year,  and  the  balance-sheet  showed  cash  assets  £168.  Mr.  J.  H. 
Rider  was  re-elected  president,  and  Mr.  B.  Price  vice-president,  the 
second  vice-president  elected  being  Mr.  W.  Elsdon-Dew.  The 
president  then  gave  a  lecture  on  "The  Electrical  System  of  the 
London  County  Council  Tramways,"  illustrated  with  lantern  slides. 

Institution  of  Electrical  Engineers.— The  following  are 
the  Council's  nominations  for  election  of  Council  for  the  year 
1912-1.^,  which  were  announced  at  the  meeting  yesterday  : — 

Prexidcnt. 

W.  Duddell,  F.R.S.,  New  nominee. 

T  ice-Pratideiits. 

W.  Judd,  C.  H.  Merz,  New  nominees. 

Major  W.  A.  J.  O'Meara,  C.M.G.  ;  J.  F.  C.  Snell,  Remaining  in 

office. 

Honorary  Treasurer  (retirex  annually  and  is  eligible  for 

immediate  re-election'). 

Robert    Hammond,   New    nominee. 

Members  of  Council. 

F.   Gill,   A.   Ru'^sell,   D.Sc,   W.    Rutherford,   A.    H.    Seabrook, 

Roger  T.  Smith,  New  nominees. 

H.  Dickinson,  J.  S.  Highfield.  H.  Hirst,  B.  M.  Jenkin,  J.  E, 
Kingsbury,  P.  V.  McMahon,  R.  K.  Morcom,  S.  L.  Pearce,  H.  Faraday 
Proctor.  C.  P.  Sparks,  Remaining  in  office. 

Associate  Members  of  Council. 

A.  B.  Anderson,  New  nominee. 

S.  Morse,  H.  E.  Wimperis,  Remaining  in  office. 

Leg'al, — GoTT  v.  Yeritys,  Ltd.  —  On  "Wednesday  the 
Court  of  Appeal,  composed  of  Lords  Justices  Vaughan  Williams  and 
Fletcher  Moulton  and  Mr.  Justice  Parker,  disposed  of  an  appeal  by 
the  defendants  in  this  case  from  a  ruling  of  Mr.  Justice  Lush.  The 
action  was  brought  by  Mr.  Axthnr  Edgar  Gotfc,  eleo+rlcal  engineer, 
of  Southall,  Middlesex,  agaltist  Messrs.  Verltys;  I/td.,  electrical 
'  enginetirit  tend  inanuf atiiatets,  tif  A^ldh,  BirtUlngb&ul.  When  thb  bdM 


came  for  trial  at  the  Birmingham  A--i7.<--,  Mr.  .lueticeLu^h  referred 
the  whole  matter  to  the  Official  Referee,  at  the  same  time,  it  wft« 
a^-Kerted,  making  a  declaration  as  to  the  proper  constmction  of  the 
contract  sued  upon.  It  wa»<  against  this  eo-called  declaration  by 
the  learned  Judge  that  the  defendants  now  appealed,  and atked  that 
the  action  should  be  dismissed  with  fy)st^. 

The  plaintiff's  case  was  that  by  a  contra'^t  contained  partly  in  an 
agreement  in  writing,  dated  April  9th,  1907,  between  the  parties 
and  partly  in  two  letters  dated  November  .^th,  1908,  from  the 
defendants  to  the  plaintiffs,  it  was  a^rreed  that  the  defendant* 
.should  manufacture  and  sell  certain  patented  articles  of  which  the 
plaintiff  was  the  inventor,  and  further  pay  the  plaintiff  certain 
royalties.  It  was  a  term  of  the  contract,  plaintiff  said,  that  in  the 
event  of  the  defendants  desiring  to  discontinue  the  manufacture 
and  sale  of  any  of  the  articles  they  should  give  the  plaintiff  three 
months'  notice  in  writing  to  that  effect.  Plaintiff  alleged  that  in 
Novembc*,  1908,  the  defendants,  without  giving  notice,  discontinued 
the  manufacture  of  the  articles,  and  subfe^juently  discontinued  the 
sales  when  the  .stock  became  exhausted,  thereby  causing  him  lose- 

The  defendants,  while  admitting  the  existence  of  a  contract, 
denied  that  its  terms  were  properly  set  out  by  the  plaintiff  They 
further  said  that  the  contract  properly  construed  did  not  impose 
on  them  any  obligation  to  manufacture  or  sell  the  patented  articles  ; 
and  that,  in  fact,  they  gave  proper  notice  determining  the  contract. 

The  appellants  now  contended  that  Mr.  Justice  Lush,  in  referring 
the  action,  was  wrong  in  holding  that  the  defendants  were  under 
any  obligation  expressed  or  implied  to  manufacture  and  sell  the 
articles  in  question. 

In  the  course  of  the  arguments.  Lord  Justice  Yaughan  Williams 
said  that,  in  his  opinion,  there  was  no  declaration  of  law  on  the 
question  of  construction  by  Mr.  Justice  Lush,  and  he  did  not 
think  that  the  learned  Judge  intended  to  make  any  declaration. 
In  those  circumstances  there  was  no  order  which  was  being 
appealed  against. 

Mr.  Hugo  Young,  K.C.  (for  the  plaintiff),  asked  what  was  to 
become  of  Mr.  Justice  Lush's  judgment. 

Mr.  Justice  Parker  did  not  think  the  judgment  ought  to  be 
treated  as  binding  on  any  matter  of  law. 

Mr.  Vachell,  K.C.  Tfor  the  defendants),  agreed  that  when  the  case 
came  before  the  Official  Referee,  Mr.  Justice  Lush's  judgment,  so 
far  as  it  purported  to  construe  the  contract,  ought  to  be  put  on  one 
side  altogether. 

Mr.  Justice  Parker  :  The  Official  Referee  can  find  the  facts,  &nd 
make  his  award  in  the  form  of  a  special  case. 

Lord  Justice  Moulton  :  Or  report  to  the  Court. 

Mr.  Hugo  Young  said  that  that  would  mean  exposing  the 
plaintiff  to  a  good  deal  of  expense  when  a  possible  result  was  that 
the  Court,  in  the  long  run,  would  say  that  there  was  no  case  at  all. 

Lord  Justice  Moulton  said  that  in  the  absence  of  any  order 
declaring  something  as  to  the  rights  of  the  parties,  this  Court 
could  not  help  the  plaintiff. 

Mr.  Hugo  Young  :  Would  it  not  be  advisable  to  get  Mr.  Justice 
Lush  to  draw  up  a  declaration  .'  At  present  I  am  deprived  of  my 
right  to  go  before  the  Official  Referee  supported  by  the  learned 
judee's  judgment. 

Lord  Justice  Vaughan  Williams:  It  is  possible  that  yon  will 
convince  the  Official  Referee  as  successfully  as  you  convinced  Mr. 
Justice  Lush. 

After  some  further  discussion,  it  was  arranged  that  the  case  should 
go  to  the  Official  Referee,  neither  side  being  at  liberty  to  refer  to  the 
judgment  of  Mr.  Justice  Lus^h  or  to  the  remarks  which  had  fallen 
from  the  judges  in  this  Court.  Plaintiff  was  given  leave  to  amend 
his  pleadings  as  to  the  alleged  breaches  of  contract,  the  same  privi- 
lege beirg  extended  to  the  defendants,  should  it  become  necessary  to 
amend  their  defence.  The  costs  of  the  present  appeal  were  made 
costs  in  the  cause. 

Electrical   Rifle  Club. — It  has  been  suggested  to  us 

that  it  would  be  desirable  to  form  a  rifle  club  in  connection  with 
the  electrical  trade.  We  shall  be  erlad  to  receive  names  and  sug- 
gestions from  those  interested,  which  may  be  addressed  to  the 
Secretary  />'•<»  tern..  The  Electrical  Rifle  Club,  at  these  offices. 

Parlianientarv. — In  the  House  of  Commons  on  Monday 
the  Light  Railways  Bill  was  read  a  second  tine. 

The  B.A.  Meeting  at  Dundee. — This  year's  meeting 
of  the  British  Association  takes  place  at  Dundee  from  September 
4th  to  11th,  with  Prof.  E.  A.  Schiifer,  LL.D..  F.R.S.,  Professor  of 
Physiology  at  Edinburgh  University,  as  President.  Section  A  will 
be  under  the  chairmanship  of  Prof.  H.  L.  Callendar,  LL.D..  F.R.S,, 
and  the  Engineering  Section  (G)  will  be  presided  over  by  Prof.  A. 
Barr,  D.Sc.  AmDng  the  arrangements  announced  is  an  evening 
discourse  by  Prof.  W.  H.  Bragg,  F.R.S.,  on  "  Radiations  Old  and 
New." 


OUR    PERSONAL    COLUMN. 

Tk«  Ectitors  invite  electrical  engineers,  xchether  connected  with  the 
teehnical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  o^cials,  tv  iefp  readers  of  tk« 
Electbical  Review  vosted  as  to  their  motement* 


smoking    concert 


Central   Station    Officials.— At    a 

recently  held  at  the  Napier  Arms  Hotel,  Mb.  F.  T.  Woodwabd, 
cotnmeroittl  assistant  to  the  GilHngham  borottgh  eleebi'lclty  depart- 
menb,  wua  f  resented  with  a  gOld  hall-kuntfit  wAtoh,  subscribed  lot  \ij 
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the  staflF,  workmen  and  others.  Councillor  Naylor  presided,  and 
amoner  those  present  were  Mr.  A.  D.  Chalmers,  borough  electrical 
engineer,  Mr.  A.  J.  Ryan,  deputy  electrical  engineer,  and  Mesprs. 
F.  Walker  (pecretary)  and  C.  B.  Nadaud,  who  represented  the  Kent 
Electric  Power  Co.  Mr.  Wordward,  in  responding,  congratulated 
the  Council  upon  having  so  loyal  and  contented  a  stafif,  which  was 
one  of  the  best  assets  that  such  an  undertaking  could  have. 

Mb.  Haroli:>  C.  Holroyd  has  resigned  his  position  as  engineer- 
in-charge  at  the  Portsmouth  Corporation  electricity  works 
in  order  to  take  up  a  post  with  Messrs.  Willans  &  Robinson,  Ltd., 
Rugby. 

On  April  -tth,  MR.  A.  H.  Smith  was  presented  by  the  stafif  of  the 
Whitehaven  Corporation  electricity  works  with  a  travelling  bag  on 
the  occasion  of  his  leaving  to  take  the  post  of  shift  engineer  at  the 
Crewe  Corporation  electricity  works.  On  April  11th,  Mr.  R.  H. 
Sanderson,  junior  clerk,  who  is  also  leaving  the  Corporation 
service,  was  presented  with  a  gold-mounted  fountain  pen. 

•  Mr.  L  G.  Dimmer,  charge  engineer  at  the  Cheltenham  electricity 
works,  has  resigned,  and  is  leaving  for  Canada,  and  Mr.  J.  L.  H. 
Cooper  has  been  appointed  in  his  place.  Mr.  H.  W.  Hartnell, 
the  mains  superintendent,  who  has,  with  the  exception  of  1 1 
months,  been  in  the  employ  of  the  Corporation  ever  since  the 
undertaking  was  inaugurated,  has  also  resigned,  and  is  going  to 
Canada.  Mr.  C.  G.  Smith,  who  has  been  charge  engineer  at  the 
works  for  four  years,  and  has  had  experience  of  mains  work  else- 
where, has  been  promoted  to  the  post.  The  vacancy  caused  by  Mr. 
Smith's  promotion  has  been  filled  by  the  appointment  of  Mr.  G. 
Waring.  Mr.  J.  M.  Robb,  assistant  engineer,  and  Mr.  C.  T. 
Bastin,  chief  clerk  and  accountant,  have  both  had  their  salaries 
increased. 

The  Doncaster  T.C.  has  increased  the  salary  of  the  electrical 
engineer  by  £25,  with  a  further  similar  increase  next  year. 

General. — Mr.  W.  H.  Alcock,  engineer  to  Messrs. 
Jenkins  &  Co.,  engineers,  &c..  Cape  Town,  leaves  South  Africa  by 
the  Union  Castle  ss.  Gerinan  on  April  22nd,  for  six  months' 
holiday.  Mr.  Alcock's  postal  residential  address  will  be,  care  of 
Mr.  H.  Davies,  Stubenville,  Llandudno,  North  Wales. 

Mr.  B.  L.  Tregoning,  late  of  the  L.  &  Y.  Railway  power 
station,  Formby,  has  accepted  a  position  as  constructional  engineer 
with  the  Central  Argentine  Railway,  Ltd.,  and  sails  on  April  26th 
in  the  R.M.S.  Arar/iwi/a. 

The  Sowerby  Bridge  U.D.C.  has  appointed  Mr.  W.  H.  Holroyd, 
of  Carnforth,  as  electrician  at  the  gas  works. 

The  Salford  Corporation  has  retained  the  services  of  Mb.  E.  M. 
Lacey.  consulting  engineer,  of  Manchester  and  Westminster. 

A  correspondent  writes  : — "  One  of  the  passengers  on  board  the 
Titardr  was  Mr.  W.  H.  M.  Parr,  of  Horwich,  near  Bolton,  who  was 
formerly  employed  in  the  electrical  department  of  the  Lanes,  and 
Yorks.  Railway  Co.'s  locomotive  works  at  Horwich.  Some  three 
years  ago,  Mr.  Parr  was  appointed  to  a  managerial  position  at 
Messrs.-  Harland  &.  Wolf's  shipbuilding  works  at  Belfast,  builders 
of  the  Tiianir,  and  in  that  capacity  had  superintended  the  electrical 
equipment  of  the  great  liner.  He  was  accompanying  her  on  her 
maiden  voyage  as  the  representative  of  the  builders  to  supervise 
the  working  of  the  electrical  plant,  having  a  stafif  of  workmen 
with  him." 

In  the  Times  list  of  the  principal  oflBcers  of  the  Titanic,  the 
following  electricians  are  mentioned  :  B.  Sloan,  31,  Southampton, 
chief  electrician  :  A.  S.  Alsopp,  34,  Southampton,  second  electrician  ; 
H.  Jupe,  29,  Southampton  ;  A.  Middleton,  2fi,  Sligo  :  and  A.  Ervine, 
22,  Belfast,  assistant  electricians.  F.  G.  Phillips,  24,  Godalming, 
and  H.  St.  Bride,  2.5,  Southampton,  telegraphists,  were  also  on 
board. 

According-  to  the  Daily  Mail,  a  Mr.  Sedgwick,  formerly  an 
engineer  at  St.  Helens  Electricity  Works,  who  was  going  to  Mexico 
to  take  up  an  appointment,  was  one  of  the  passengers  on  the 
Titanic.  He  was  married  only  a  week  before  he  left  England,  and 
left  his  wife  at  home. 


CITY    NOTES. 


Indian  Electric  Supply  and  Traction  Co.,  Ltd. 

Mr.   J.   G.  B.    Stone   presided   at  the   annual   meeting   held   on 
Wednesday  at  the  offices.  Orient  House,  New  Broad  Street,  B.C. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  when 
they  met  last  year  he  was  able  to  report  that  material  progress  had 
been  made  ;  sales  of  current  were  larger,  and  an  increased  profit  had 
been  secured.  He  was  in  a  position  to-day  to  say  that  in  both 
respects  further  advances  had  again  been  made,  the  sales  of  current 
had  risen  from  .516,000  units  in  1910  to  813,000  in  1911,  and  the 
gross  receipts  from  £8,0.56  to  £10,974.  The  connections  to  the 
mains  increased  during  the  year  from  the  equivalent  of  21,104 
lamps  to  28,739,  and  now  exceeded  30,000.  Owing  to  the 
larger  proportion  of  current  being  supplied  for  power  purposes,  the 
average  sale  price  per  unit  had  receded  from  2"84d.  in  1910  to 
2*69d.  in  191 1  ;  but,  on  the  other  hand,  the  generating  costs  had 
fallen  from  ri6d.  to  103d.  per  unit.  With  regard  to  the  small 
length  of  tramway,  they  had  carried  a  larger  number  of  passengers 
on  a  reduced  number  of  cars,  and  the  earnings  per  car-mile  were 
4'62d.,  as  aeainst  4']7d.  On  the  other  hand,  maintenance  was 
highe'-  and,  conspquently,  the  net  result  was  practically  the  same 
as  last  year.  What  they  called  the  sales  department,  i.e.,  the 
wiring  of  cuftomers'  premises,  sales  of  appliancfs,  and  income 
from    the    workuhtxp,    IftBt    yea*    yielded     a     iJttofit    of     £6DD— 


this  department  was  instituted  on  account  of  the  lack 
of  satisfactory  wiring  contractors  in  Cawnpore,  and  it 
had  fully  justified  its  existence,  seeing  that,  apart  from 
the  actual  profit  earned,  it  had  to  a  material  extent 
assisted  in  the  expansion  of  the  business.  The  total  profit  for  the 
year,  including  £402  received  for  interest  on  deposits  with  the 
bank  and  agents,  was  £7,388,  of  which  £2,700  was  required  to 
meet  interest  on  debentures,  and  there  remained  £4,687,  which  had 
been  applied  in  reduction  of  the  debit  balance  which  had 
accumulated  in  profit  and  loss  account  during  the  early  stages  of 
the  company's  working.  He  must,  however,  remind  them  that  no 
reserve  on  account  of  depreciation  had  yet  been  possible. 
The  growth  of  the  business  was  steady  if  somewhat 
slow,  and  there  was  a  prospect  of  selling  one  or  more 
large  blocks  of  current  for  power  purposes.  During 
the  year  they  had  expended  £4,151  on  capital  account. 
Of  this,  £1,658  represented  the  cost  of  a  new  boiler,  and 
the  remainder  mains  and  house  connections.  They  also  purchased 
from  the  Government  of  India  one  of  the  600-kw.  Belliss-Siemens 
generating  sets  which  had  been  used  for  a  few  weeks  only  at  the 
Delhi  Durbar,  at  about  60  per  cent,  of  what  it  would  have  cost  them 
to  send  nut  a  similar  set  from  England.  Payment  for  this  fell 
within  the  current  year.  It  was  probable  that  another  boiler  and 
some  further  expenditure  in  the  generating  station  for  condensing 
plant  would  be  required,  and  also  for  a  short  length  of  tramway 
through  a  new  street  which  was  on  the  point  of  being  opened  up  to 
Surseya  Ghat.  They  would  have  noticed  in  the  balance-sheet  a 
contingent  liability  for  three  years  track  rent  due  to  the  Cawnpore 
Municipality,  of  £  1,101.  Since  the  report  was  issued  they  had  heard 
that  the  Municipality  were  willing  to  reduce  their  claim  for  annual 
track  rent  from  Rs.  2,250  and  Rs.  1,500  per  mile  of  double  and  single 
track  respectively,  to  Rs.  1,000  to  Rs.  700,  with  retrospective  effect. 
Thus  this  contingent  liability  would  be  reduced  to  less  than  one- 
half.  They  were  glad  to  say  the  general  condition  of  the  United 
Provinces  was  now  one  of  material  prosperity,  and  it  was  expected 
that  the  harvest  for  the  present  year  would  be  a  record  one.  This  was  an 
important  factor,  as  it  increased  the  spending  power  of  the  popula- 
tion which  they  served.  The  outstanding  debentures  fell  due  to  be 
paid  off  at  the  end  of  the  current  year,  and  the  board  were  giving 
this  matter  serious  attention.  Their  object  was  to  reorganise  the 
finances  of  the  company  in  such  manner  as  to  render  available  for 
distribution  in  dividends  a  portion  of  the  steadily  increasing 
profits. 

Mb.  K.  a.  Scott  Moncrieff  seconded  the  motion,  and  the  report 
was  adopted  without  discussion. 


( anadian  and  American  Westingliouse  Companies. 

— According  to  the  financial  Press,  the  report  of  the  Canadian 
Westinghouse  Co.  for  1911  shows  net  earnings  amounting  to 
$1,010,200,  as  against  $697,400  for  1910.  The  dividend  has  been 
raised  from  7  to  8  per  cent.,  while  $100,000  has  been  written  ofif 
against  depreciation  reserve,  a  similar  sura  having  been  dealt  with 
in  this  manner  12  months  ago ;  $50,000  is  now  transferred  to 
inventories  adjustment  reserve,  an  increase  of  $20,000,  and  a  new 
item  is  the  transfer  of  $50,000  to  insurance  fund.  There  remains  a 
surplus  of  $160,000,  of  which  »135,800  has  been  written  ofif 
in  respect  of  property  and  plant,  the  corresponding  figure  at  this 
time  last  year  having  been  $70,500,  leaving  $324,200  to  be  carried 
forward,  as  against  |190,500  at  the  end  of  1910.  The  directors  of 
the  American  Westinghouse  Electric  and  Manufacturing  Co.  have 
just  declared  a  dividend  of  1  per  cent,  on  the  common  shares  for 
1911,  being  the  first  distribution  on  this  issue  since  the  reorganisa- 
tion of  the  company  in  1908.  The  directors  will  not  consider  the 
question  of  any  further  dividend  until  the  expiry  of  six  months. 
They  have  been  induced  to  adopt  this  course  in  view  of  the  uncer- 
tainties with  which  they  are  surrounded,  while  they  have  al«o  to 
consider  the  obligations  which  will  mature  in  due  course,  while, 
finally,  in  order  to  extend  the  business,  it  is  necessary  to  conserve 
all  available  resources. 

Indo-Earopean  Tele«rapli   Co.,  Ltd.— The  directors, 

subject  to  final  audit,  recommend  a  dividend  for  the  six  months 
ending  December  3l8t,  1911,  of  17s.  6d.  per  share  (making,  with  the 
interim  dividend  already  paid,  6  per  cent,  for  the  year)  and  a  bonus 
of  20s.  per  share,  both  free  of  income-tax.  They  also  recommend 
a  special  distribution  of  15s.  per  share,  free  of  income-tax,  out  of 
interest  accrued  during  the  year  upon  certain  investments  and 
advance  accounts.  The  dividend,  bonus  and  special  distribution 
will  be  payable  on  May  1  st.  The  transfer  books  are  closed  until 
April  26th. 

British    Columbia    Electric    Railway    Co.,  Ltd.— 

The  directors  have  declared  an  interim  dividend  at  the  rate  of  8  per 
cent,  per  annum,  payable  on  April  30th,  on  the  deferred  ordinary 
stock,  for  the  half-year  to  December  31st,  1911. 

British  Electric  Traction  Co..  Ltd. — It  is  announced 

that  the  directors  have  declared  an  interim  dividend  of  3  per  cent, 
on  the  6  per  cent,  cumulative  preference  stock  on  account  of  the 
year  ended  March  31st,  1912. 

Monte  Video  Telephone  Co,,  Ltd. — The  directors  have 

declared  interim  dividends  for  the  half-year  to  January  3l8t  at  the 
rate  of  5  per  cent,  per  annum  on  the  preference  shares  and  6  per 
cent,  per  annum  on  the  ordinary  shares. 

Montreal  Lifcht,  Heat  and  Power  Co. — The  directore 

have  declared  a  dividend  of  3  per  cent,  on  the  poid-up  capital  stock 
(being  at  the  rate  of  8  per  cent.  p6r  annum)  for  the  quartet  ending 
AprU  SOtll. 
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Tjnemoath  and  District  Electric  Traction  Co.,  Ltd. 

The  directors'  report  for  1911  Btatea  that  the  total  revenue 
amoanted  to  £14,070,  as  nompared  with  £12,723  for  MUO. 
After  dcsductin?  all  expenses  chargeable  to  revenue,  includinsr 
repairs  and  maintenance,  and  interest  on  debentures,  and  placing 
a  sum  of  £fiOO  to  renewals  account,  there  remains  a  surplus  of 
£5,245,  plus  £187  brought  forward,  makinsf  an  available  balance 
of  £5,433.  The  directors  recommend  that  there  should  be  placed 
to  reserve  account  £1,000,  to  sinkinj^  fund  for  debenture  redemp- 
tion .£500,  preference  dividend,  5  per  cent.,  £1,525,  dividend  on 
the  ordinary  shares  at  the  rate  of  4  per  cent,  per  annum  £1,856, 
carryinff  forward  £551.  The  reserve  funds  of  the  company  will 
then  be  :— Reserve  account  £8,000,  sinkin}?  fund  for  debenture 
redemption  £0,332  renewals  account  £2,900.  The  expenditure  on 
capital  account  durinpf  the  year  was  £78,  making  the  entire  outlay 
£97,993.  As  a  result  of  the  very  fine  summer  the  net  revenue 
showed  an  increase  of  £320.  One  car  was  re-roofed  and  fitted 
with  top  seats  and  new  staircases  during  the  year.  All  the 
company's  cars  have  now  been  entirely  re-roofed. 

1910.  1911. 

Miles  open— Route  miles 

Bingle  line 

Double  line 

Passengers  carried 
Av.  traf.  rec.  per  passenger  . . 
Av.  expen.  per  passenger 
Proportion  of  expenses  to  receipts  . . 
Cars  in  stock,  including  water  car. . 


4'21 

4  21 

-.59 

•59 

3-62 

362 

1.056,390 

2.093,959 

l-.^.'Jd. 

1  53d. 

•88d. 

•87d. 

58% 

66% 

92 

22 

The  meeting  wus  held  at  the  Electrical  Federation  Offices, 
Kingsway,  W.C.,  on  Tuesday,  Mr.  H.  S.  Day  presiding. 

The  Chairman  said  that  the  revenue  generally  was  up  a  matter 
of  £310,  and  the  expenses  were  also  up  slightly.  The  figure  they 
had  to  look  to,  however,  was  the  carry  forward,  which  this  year, 
after  paving  the  same  dividend  as  last  year,  was  £551,  against 
£187.  The  directors  went  carefully  into  the  question  of  enhancing 
the  dividend  on  the  ordinary  shares,  but  looking  to  the  unrest  there 
was  in  the  country  at  present,  and  the  fact  that  a  very  small 
margin  would  be  left,  they  felt  they  would  be  wise  to  keep  to  the 
4  per  cent,  until  they  were  in  a  stronger  position.  The  reserve 
fund  and  sinking  fund,  after  giving  effect  to  the  recommendations 
in  the  report,  would  be  £17,232.  It  was  not  as  much  as  they  would 
like  to  see,  but,  after  all,  it  was  very  satisfactory,  considering  the 
competition  they  had  to  meet  from  the  North-Eastern  Railway. 
With  regard  to  the  strike,  it  was  interesting  to  remark  that  it  had 
actually  helped  their  revenue,  for  they  had  pulled  up  £120  in  the 
last  few  weeks  in  consequence  of  the  shortage  of  the  Xorth-Eastern 
Railway  train  service. 

Mr.  C.  Shirrefp  Hilton  seconded  the  motion,  and  the  report 
was  adopted. 

The  retiring  directors  were  re-elected,  and  the  remuneration  of 
the  board  fixed  at  £50  for  the  chairman  and  £25  each  per  annum 
for  the  other  members. 


An^lo-Ar^entine  Tramways  Co.,  Ltd. 

The  annual  meeting  was  held  on  Friday  last,  at  Winchester  House, 
E.G.,  Mr.  J.  B.  Ooncannon  presiding. 

The  Chairman,  in  moving  thie  adoption  of  the  report  (see 
Electrical  Review,  page  696),  said  that  last  year  they  carried 
299,164,385  passengers,  an  increase  of  22,728,311  over  the  previous 
12  months.  The  gross  receipts  amounted  to  £2,631,836,  an  increase 
of  £212,650,  or  within  a  fraction  of  9  per  cent.,  a  remarkable 
achievement  when  it  was  remembered  that  1910  was  the  Centenary 
year,  and  that  the  weather  conditions  during  the  last  three  months 
of  1911  were  very  unfavourable.  The  working  expenses  were 
more  by  £159,835.  Of  this  increase  £10,000  was  due  to  their 
having  debited  working  expenses  and  carried  to  the  credit  of  the 
renewals  fund  £120,000,  as  against  £110,000  in  1910.  Apart  from 
the  natural  increase  in  expenses  due  to  larger  mileage  and  heavier 
traffics,  some  of  the  heads  showed  exceptional  additions,  thus,  the 
cost  of  current,  owing  to  dearer  coal,  was  more  by  £22,563,  and 
the  extra  12  per  cent,  tax  on.  surplus  traffic  receipts  over  $50,000 
per  km.  of  line  open,  added  £21,389  to  the  municipal  taxes;  a 
further  exceptional  item  amounting  to  £12,356,  and  one  that  would 
not  recur,  was  caused  by  their  having  converted  a  deferred  bonus 
payable  to  their  employes  into  an  increase  of  wages,  thus,  the  figure 
he  had  mentioned,  which  represented  the  bonus  payable  for  the 
last  quarter  of  1910,  was  charged  to  wages  in  1911.  It  was 
interesting  to  note  that  but  for  these  increases,  which,  in  the 
aggregate,  represented  £56,000,  the  percentage  of  expenses  to  traffic 
receipts  would  have  been  58  30,  as  against  5910  in  the  preceding  year. 
They  expended  £298,012  upon  ordinary  maintenance,  and  upon 
renewals  £119,507,  or  a  total  of  £417,519  applied  to  the  all- 
important  policy  of  preserving  their  property  in  the  most  efficient 
and  up-to-date  condition.  The  net  profit  amounted  to  .4907,907, 
an  increase  of  £52,815.  The  total  amount  at  credit  of  net  revenue 
account,  including  the  carry  over  from  1910,  was  £920,952.  After 
making  provision  for  all  charges  and  preference  dividends,  there 
remained  a  balance  of  £193,395,  a  very  respectable  margin  of 
security  for  their  pre-ordinary  proprietors.  An  interim  dividend 
of  4  per  cent,  had  already  been  paid  upon  the  ordinary  shares, 
and  a  further  dividend  of  3|  per  cent,  was  now  recommended, 
making  7i  percent,  for  the  year,  less  income-tax,  leaving  a  balance 
of  £10,947  to  be  carried  forward  At  the  request  of  hia 
colleagues,  he  visited  Buenos  Ayres  in  September  last,  to  represent 
the  board  at  the  inauguration  ceremony  to  celebrate  the  oommenoe- 
ment  of  activ*  work  on  their  firit  subway.  The  proceedings  passed 
off  most  satisfactorily,  and   it  was  vary  plaaalng  to  nottoe  the 


friendly  comment*  of  the  public  and  Preu  upon  the  project.  He 
took  the  opportunity  of  visiting  all  the  depdta  and  workithops  ;  he 
ma<le  a  close  examination  of  the  permanent  way  and  rolling  stock, 
and  ho  found  the  undertaking  as  a  whole  in  very  good  ordtr.  Ha 
was  much  impressed  by  Mr.  Pedriali's  organ i.-iation,  and  the  able 
and  loyal  support  he  received  from  the  officials  working  under 
him.  With  regard  to  the  immediate  future,  whilst  they  could 
not  expect  that  the  receipts  for  the  current  year  would  show  the 
same  rate  of  progress  as  those  of  the  two  previous  years,  yet  not- 
with.standing  the  increasing  congestion  which  they  were  ex- 
periencing, and  would  continue  to  experience,  pending  the  opening 
of  the  subways,  he  thought  they  might  look  for  a  moderate 
improvement  of  traffic.  On  the  other  hand,  various  economies 
which  they  hoped  to  carry  out,  particularly  in  the  consumption  of 
current,  would  neutralise  the  effect  that  dearer  coal  would  have  on 


the  cost  oS|lurrent  per  unit. 


Baron  L.  Jan.ssen  seconded  the  motion,  and  the  report  w&% 
adopted  without  discussion. 

Mr.  H.  W.  Birks,  in  moving  the  re-election  of  the  auditors,  said 
that  on  behalf  of  the  shareholders  he  wished  to  congratulate  the 
directors  upon  the  splendid  results  they  had  put  before  them. 

Mr.  Prynne  in  seconding  the  motion,  which  was  carried,  aaked 
what  was  the  amount  of  interest  paid  on  unproductive  capital 
during  the  past  year. 

The  Chairman,  in  reply,  said  that  the  amount  of  interest  charged 
against  unemployed  capital  last  year  was  £17,643. 


Swiss  Electrical  Companies. 

T/i/'  Aluminium  Indiintrie,  A.G.,  of  N'puhausen,  realised  net 
profits  in  1911,  including  the  balance  forward,  amounting  to 
£131,000,  as  against  £138,000  in  the  previous  year.  It  is  intended 
to  pay  a  dividend  of  14  per  cent.,  this  having  also  been  the  rate 
in  1910. 

'Ilifi  Motor  G/'x.  fur  Anfjpwandte  Elelitrizitat,  of  Baden,  which  is 
closely  associated  with  Brown,  Boveri,  &  Co.,  proposes  to  pay  Oi  per 
cent,  for  1911  on  a  paid  up  share  capital  of  £800,000,  being  the 
same  rate  as  in  1910.  The  share  capit.d  is  now  being  increased  to 
£1,200,000  by  the  issue  of  new  shares  for  the  purpose  of  acquiring 
an  interest  in  the  Olten-Aarburg  Electricity  Works,  and  for 
providing  additional  working  capital. 

The.  Sociefe  Franco-Suisge  pour  V I/idtistrie  Electrlqur.  of  Geneva, 
which  is  chiefly,  if  not  entirely,  an  investment  company,  reports 
net  profits  of  £47,000  for  1911,  as  compared  with  £43,000  in  the 
preceding  year.  It  is  proposed  to  pay  a  dividend  of  4i  per  cent  on 
the  share  capital  of  £1,000,000.  as  against  4  per  cent,  in  1910.  The 
stock  of  shares  and  other  investments  is  valued  at  £1,670.000,  and 
the  advances  made  to  electrical  undertakings  total  £500,000,  while 
on  the  other  hand  the  company  has  a  loan  capital  of   £900,000. 

The  Akhiimvlatoren-Fahr'ik  Oerlihon,  which  has  a  share  capital 
of  £48,000,  reports  net  profits  of  £12,400  for  1911,  as  contrasted 
with  £12,300  in  the  previous  year.  A  dividend  of  20  per  cent,  is 
in  contemplation,  being  the  same  rate  as  in  1910.  According  to 
the  directors'  report,  the  scope  for  portable  accumulators,  par- 
ticularly for  traction  purposes,  has  considerably  increased.  The 
sale  for  automobiles  is  specially  capable  of  expansion,  and  the  com- 
pany has  therefore  become  interested  in  a  firm  at  Feldbach. 

The  report  for  1911  of  the  EleMrhitdta  Ge.^plUckaft  Alinth,  of 
Basle,  states  that  the  exchange  of  shares  which  was  arranged  with 
Brown,  Boveri  &  Co.  was  completed  by  most  of  the  shareholders, 
and  the  community  of  interests  thereby  created  would  become 
closer  in  the  current  year.  The  sales  organisations  in  Italy, 
Austria,  Holland  and  South  and  Central  America  had  bi>en  taken 
over  by  Brown,  Bnveri  &  Co.,  whilst  that  in  Gerrnany  had  been  dis- 
continued, and  the  offices  atBa;>1e  had  been  amalgamated  with  those 
at  Baden.  In  the  spring  of  1911  the  company's  branch  at  Lyons 
was  transferred  to  the  Compagnie  Electro-Mecanique  Le  Boorget  in 
return  for  a  share  interest  in  the  latter.  This  French  company 
took  over  in  June  the  whole  of  the  Alioth  Co.'s  sales  organisation 
in  France,  and  this  explained  for  a  large  part  the  reduction  in  the 
profits.  During  the  year  the  company,  which  was  well  employed 
in  transmission  and  railway  work,  delivered  1,135  transformers 
of  60,820  KW.  and  4,388  generators  and  motors  of  94.480  H.P ,  as 
compared  with  1,746  .of  109,693  kw.,  and  6.'53  of  116,276  H.P.. 
respectively  in  the  preceding  year.  The  gross  profits  amounted  to 
£65,000,  as  contrasted  with  £95,000  in  1910,  and  the  net  profits  were 
£19,000,  as  against  £28,000.  After  devoting  £6  700  to  deprecia- 
tion, as  compared  with  £11,000  in  1910.  the  balance  allows  or  the 
payment  of  a  dividend  of  4i  per  cent,  on  share  capital  of  £240,000, 
as  against  6  per  ':ent.  in  the  previous  year. 


Calontta  Tramways  Co.,  Ltd. — The  directors'  report 

for  1911  gives  the  following  figures  :  Receipts,  £202,548  ;  working 
expenses,  £114,385  :  revenue  balance,  £88,163  ;  plus  balance  brought 
forward.  £1,662  ;  making  £89,825.  Interest  on  debenture  stock 
and  bank  advance*,  and  dividend  on  preference  and  ordinary  shares 
paid  absorb  £44,945,  leaving  £44,880.  Oat  of  this  it  is  proposed 
to  pay  a  final  dividend  of  4s.  6d.  per  share,  making  7  per  cent,  for 
the  year,  adding  to  the  depreciation  fund  £  10,000  and  carrying 
forward  £3,918.  The  Financial  Xew.-i  says  that  the  depreciation 
fund  at  the  commencement  of  the  year  stood  at  £59,603.  After 
adding  £1,622  interest  on  investments  and  £10,000  proposed  to  be 
allocated  as  above,  and  dfniucting  £7,038  writter  off  for  renewals 
during  the  year,  the  fund  will  stand  at  £64,136.  The  traffio  re- 
ceipts show  an  increase  of  £15,470  and  the  expenditure  an  increase 
of  iiS,030  :  the  Howrah  linss  show  an  increase  in  reoeipts  of  iS316 
and  in  socpsaditure,  of  4936; 
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Windermere  and  District  Electricity  Supply  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  December  Slat,  1911, 
announces  that  Mr.  A.  H.  E.  Wood  and  Mr.  Georj^e  H.  Pattinson 
have  joined  the  board.  The  pross  revenue  shows  an  increase  of 
£138.  mainly  due  to  largfer  receipts  from  the  sale  of  current.  The 
board's  opinion,  expressed  a  year  agro,  as  to  the  fallings  off  in  receipts 
having  come  to  an  end  was  justified.  Several  new  customers  have 
been  secured,  and  a  moderate  rate  of  improvement  in  the  company's 
business  may  be  looked  for.  A  payment  of  3f  per  cent,  on  account 
of  arrears  of  interest  has  been  received  on  the  Keswick  Electric 
Co.'s  debentures,  and  from  this  source  £71  has  been  credited  to  the 
net  revenue  account,  and  the  amount  owing-  by  the  Keswick 
Electric  Co.  for  arrears  of  interest  has  been  redni^ed  by  £283.  The 
amount  spent  on  capital  account  for  new  mains,  transformers  and 
meters  has  been  £173.  The  expenditure  on  revenue  account  has 
been  £1,912,  being  a  decrease  of  £35,  as  pompared  with  the  previous 
year.  The  balance  of  revenue  account  is  £1,617,  plus  interest  on 
Keswick  debentures  £71,  and  balance  brought  forward  £10,  making 
£1,698.  Out  of  this  has  been  paid  debenture  interest,  bankers' 
charges,  kc,  £786  ;  interim  dividend  of  1  per  cent,  on  preference 
shares,  £2o0  ;  leaving  a  balance  of  £^663  ;  out  of  which  has  been 
transferred  to  depreciation  reserve  account  £400  ;  leaving  for  dis- 
posal £263.  The  directors  have  doubled  the  amount  transferred 
to  depreciation  reserve  account  as  compared  with  the  previous 
year,  and  they  recommend  that  a  further  dividend  of  1  per  cent , 
making  2  per  cent,  for  the  year,  be  paid  on  the  preference  shares 
which  will  absorb  £250  and  leave  £13  to  be  carried  forward.  A 
proposal  to  introduce  Diesel  oil  plant  into  the  works  is  receiving  the 
serious  consideration  of  the  board,  as  it  is  shown  that  a  large  saving 
in  working  expenses  would  result.  The  debenture  stock  is  due  for 
repayment  on  December  31st,  1912,  and  the  subject  of  its  renewal 
has  the  attention  of  the  directors. 


German  Electrical  Companies. 

27ie  Eleht ruchemische  Werkp,  of  Bitterfeld,  after  writing  off  £4,900 
for  experimental  work  and  £5,900  off  investments,  report  net  profits 
of  £67,000  for  1911.  A  dividend  at  the  rate  of  10  ppr  cent,  is  in 
contemplation  on  the  ordinary  capital  of  £276,000,  being  the  same 
rate  as  in  1910.  The  company's  chloride  of  potash  works  in  Bitter- 
feld and  Rheinfelden  are  leased  to  the  Griesheim-Elektron  Chemical 
Works,  the  former  participating  in  one  half  of  the  profits. 

The  Ver.  Isvlatoremoer'ke,  of  Berlin- Pankow,  report  that  a  con- 
siderable increase  took  place  in  the  volume  of  business  in 
1911,  and  the  company  was  compelled  to  extend  the  manufacturing 
plant.  It  was,  however,  impossible  to  secure  an  improvement  in 
prices,  which  were  by  no  means  satisfactory,  and  which  still  showed 
a  falling  tendency.  After  allocating  £5,800  to  depreciation,  as 
compared  with  £2,700  in  1910,  the  accounts  exhibit  net  profits  of 
£6,200,  as  against  £3,600  in  1910.  It  is  intended  to  distribute  9  per 
cent.,  as  contrasted  with  4  per  cent,  in  1910.  A  good  stock  of 
orders  was  brought  over  into  the  new  year,  and  the  works  are 
tolerably  fully  employed. 

The  accounts  of  the  Deutsche  Kalelwerhe,  of  Berlin,  indicate 
jfross  profits  of  £60,000  for  1911,  as  compared  with  £56.000  in  the 
previous  year.  After  providing  for  general  expenses,  taxes  and 
interest  charges,  and  setting  aside  £5,800  for  depreciation  as  against 
£5,100  in  1910,  there  remain  net  profits  of  £24,000,  as  compared 
with  £19,000.  It  is  intended  to  pay  a  dividend  of  7  per  cent,  on  a 
share  capital  of  £262,500  as  against  8  per  cent,  on  £175  000  in 
1910.  According  to  the  directors*' report,  a  further  large  increase 
in  the  turnover  took  place  last  year,  but  prices  left  much  to  be 
desired,  whilst  the  new  capital  was  not  fully  productive.  The  new 
financial  year  has  been  entered  upon  with  an  abundance  of  orders, 
and  the  volume  of  business  already  transacted  is  greater  than  in 
the  corresponding  period  of  191 1. 

The  Gesellschaft  fur  Elektrische  Unternehmu,vg,:n,  of  Berlin,  which 
is  purely  an  investment  company  concerned  with  undertakings 
situated  in  Germany  and  other  countries,  states  in  the  report  for 
1911  that  the  working  results  of  the  lighting  and  tramway  enter- 
prises in  question  made  further  progress  as  compared  with  the 
previous  year.  The  sale  of  securities  yielded  a  profit  of  £82,000, 
and,  with  the  interest  and  dividends  received  on  other  investments, 
the  accounts  show  net  profits  of  £271,000  for  1911,  as  against 
£245,000  in  1910.  It  is  intended  to  pay  a  dividend  of  10  per  cent, 
on  the  share  capital  of  £2,250,000,  as  compared  with  9  per  cent,  in 
the  preceding  year.  The  share  capital  is  now  to  be  increased  to 
£2,500,000,  so  as  to  provide  funds  for  pending  transactions  and 
the  extension  of  existing  undertakings. 

The  directors  of  Voiyt  ^~  Hueffner,  Aid.  Ges.,  of  Frankfort-on- 
Maio,  state  in  their  report  for  1911,  that  in  order  to  be  able  to 
meet  the  large  demand  it  was  necessary  to  enlarge  the  new  buildings 
which  were  only  brought  into  use  for  the  first  time  in  the  previous 
year.  The  considerable  increase  in  the  turnover  was  fairly  dis- 
tributed over  various  countries,  but  prices  were  just  as  unfavour- 
ably low  as  in  years  of  declining  trade.  As  gross  profits 
the  accounts  show  the  sum  of  £100,000,  as  compared  with  £72,000 
in  1910;  after  providing  for  general  expenses  and  depreciation  to 
the  extent  of  £12,000,  as  against  £6,200  in  1910,  the  net  profits 
and  balance  forward  are  returned  at  £45,000,  as  compared  with 
£30,000.  A  dividend  at  the  rate  of  10  per  cent,  has  been  declared 
on  the  increased  capital  of  £250,000,  as  compared  with  10  percent. 
on  £150,000  in  each  of  the  -our  preceding  years.  At  the  recent 
meeting  it  was  mentioned  that  the  orders  on  hand  in  the  new 
finaiioial  year  were  60  per  cent,  greater  than  a  year  ago.  It  is  now 
proposed  to  issue  debentures  for  £100,000  to  provide  additional 
woxking  capital. 


The  ISergmann  EleTitrizitatswerke  A.G.t  which  has  developed 
in  recent  years  from  a  manufacturing  undertaking  for  installation 
materials  into  one  for  the  production  of  all  classes  of  machinery  and 
plant,  is  now  confronted  with  the  necessity  of  raising  additional 
share  capital  of  from  £750,000  to  £1,000,000  for  the  purpose  of 
extinguishing  the  bank  debt  and  providing  additional  working 
capital.  Even  the  increase  in  the  share  capital  to  £1,450,000  and 
the  emission  in  1909  and  1911  of  loans  totalling  £1,000,000  have 
been  insulficient  to  cope  with  the  large  expansion  which  the  under- 
taking has  experienced,  and  the  very  high  dividends  paid  in  former 
years  are  now  a  matter  of  the  past.  The  turnover  in  1910  amounted 
to  £2,500,000  and  is  said  to  have  been  advanced  to  £3,300,000  last 
year,  but  prices  have  not  kept  pace  with  the  increased  volume  of 
business  owing  to  the  prevalence  of  severe  competition.  The 
dividends  paid  in  1910  was  12  per  cent.,  but  is  estimated  at  from 
6  to  7  per  cent,  for  1911.  It  is  reported,  although  not  for  the  first 
time,  that  a  close  connection  may  be  formed  with  one  of  the  larger 
companies. 

German-lMetherlands  Telegraph  Co. 

The  report  for  1911  of  the  Deutsch-Niederlandische  Telegraphen 
Gesellschaft,  of  Cologne,  states  that,  notwithstanding  the  political 
revolution  in  China,  the  telegraph  traffic  with  the  Far  East  experi- 
enced an  increase,  and  it  is  assumed  that  the  traffic  there  will 
further  develop.  On  the  other  hand,  the  augmentation  in  Nether- 
lands-India, which  was  brought  about  by  the  development  in  the 
rubber  market  in  1910  was  not  maintained,  although  the  traffic 
between  that  part  and  other  countries  had  an  upward  tendency,  on 
the  whole.  The  company's  cables  were  free  from  interruption 
during  the  year. 

It  is  mentioned  that  negotiations  are  pending  with  the  German 
Government  in  regard  to  a  scheme  for  connecting  the  most  im- 
portant German  colonies  in  the  South  Sea  with  the  world's  tele- 
graph system,  by  the  establishment  of  wireless  stations  at  Tap, 
Nauru,  Rebaul  in  New  Guinea,  and  Apia  in  Samoa.  The  company 
has  participated  in  the  negotiations  because  the  proposed  stations 
would  presumably  act  as  feeders  to  its  cable  traffic,  and  because  it 
is  important  for  the  company  to  gain  experience  as  to  the  efficiency 
of  this  means  of  communication.  The  Government  is  thinking  of 
granting  a  joint  concession  to  the  company  and  the  Gesellschaft 
fiir  Drahtlose  Telegraphie,  of  Berlin,  for  the  purpose  of  forming  a 
new  company  to  undertake  the  establishment  and  working  of  the 
stations  in  question.  The  capital  of  the  new  company  is  to  be 
£105,000,  of  which  £65,000  will  be  in  shares  and  £40,000  in  the 
form  of  4i  per  cent,  debentures,  of  which  each  of  the  promoting 
companies  would  subscribe  one-half.  An  increase  in  the  capital  of 
the  German-Netherlands  Co.  will  not  be  necessary,  as  the  money 
can  be  gradually  withdrawn  from  the  liquid  funds.  In  the  event 
of  the  concession  being  granted  under  suitable  conditions,  and  the 
Government  sanctioning  assistance,  the  company  intends  to  take 
part  in  the  constitution  of  the  new  company. 

The  accounts,  including  the  balance  forward,  show  net  profits  of 
£40,700  in  1911,  as  contrasted  with  £38,000  in  the  previous  year. 
It  is  proposed  to  pay  a  dividend  of  6i  per  cent,  on  the  share  capital 
of  £350,000,  being  the  same  rate  as  in  1910. 


Oriental  Telephone  and  Electric  Co.,  Ltd. 

The  directors'  report  for  1911  states  that,  including  £18,100  brought 
forward  from  1910,  and  after  deducting  the  interim  dividends 
of  3  per  cent.,  paid  on  November  1st  last,  on  both  the  preference  and 
ordinary  shares,  and  making  the  necessary  provision  for  redemption 
of  the  debenture  stock  of  the  company  and  other  charges,  as  shown 
in  the  net  revenue  account,  the  amount  to  be  dealt  with  is  £48,681. 
Tne  directors  recommend  a  final  dividend  of  3  per  cent,  (less 
income-tax)  for  the  year  on  the  preference  shares  (£1,500),  a  final 
dividend  of  5  per  cent,  (free  of  income-tax)  on  the  ordinary  shares 
issued,  making  8  per  cent,  for  the  year,  £8,966,  transferring  to 
reserve  account  £10,000,  to  reserve  for  contemplated  staff  pension 
scheiiie  £1,000,  and  writing  oif  expenditure  on  exchanges,  &c., 
£3,500,  leaving  to  carry  forward  £23,715.  All  the  comp^any's 
exchanges,  as  well  as  the  whcle  of  the  subsidiary  companies,  show 
improvements  in  revenue  during  the  past  year.  The  Bombay  Tele- 
phone Co.,  Ltd.,  has  increased  its  dividend  from  8  to  9  per  cent.,  and 
the  Bengal  Telephone  Co.,  Ltd.,  from  5  to  6  per  cent.  The  Tele- 
phone Co.  of  Egypt,  Ltd.,  and  the  China  and  Japan  Telephone  and 
Electric  Co.,  Ltd.,  continue  to  pay  their  previous  rates  of  10  and  ^ 
per  cent,  respectively.  These  dividends  have  been  received  in 
London,  and  are,  as  usual,  included  in  the  revenue  account.  Under- 
ground cabling  extensions  in  Madras  have  now  been  completed, 
and  similar  work  is  in  progress  at  Rangoon,  from  which  it  is 
expected  additional  revenue  will  accrue  to  the  company.  The  ex- 
tensions in  the  Island  of  Mauritius,  referred  to  in  the  last  report,  are 
now  nearly  completed,  and  the  sub-exchange  at  Curepipe  will  be 
working  very  shortly.  After  the  conclusion  of  the  ordinary  busi- 
ness at  the  annual  meeting  on  April  24th,  extraordinary  resolu- 
tions will  be  proposed  regarding  alterations  in  the  memorandum  and 
articles  of  association.  These  provide  for  the  carrying  on  of  a 
general  import  and  export  business  within  the  Island  of  Mauritius, 
and  other  matters. 


Electricity    for    Ship    Propulsion.  —  The    Electric 

Marine  Propulsion  Co.  has  been  formed  in  Gla.^gow  with  a  capital 
of  £60,000,  to  acquire  the  interests  of  Messrs.  Mavor  &  Conlson  and 
Mr.  Henry  A.  Mavor  in  inventions  for  the  application  of  electricity 
to  ship  propuMon. 
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Babcoc'k  A  Wilcox,  Ltd. 

In  our  last  issue  we  briefly  announced  the  dividend  declaration  of 
this  company.  The  directors"  report  for  the  year  ended  December, 
1911,  has  now  been  received,  and  states  as  follows  : — 

The  net  profit  during  the  year  amounted  to  £379,224.  plus 
£68,643  brouj^ht  forward,  making  a  balance  of  £447,867.  After 
deducting  the  interim  dividends  paid  October,  1911,  of  3  per  cent, 
on  the  preference  shares,  and  of  12  per  cent,  on  the  ordinary 
shares,  amountinp  to  £102,600,  there  remains  a  balance  of  £345.267, 
from  which  the  directors  recommend  that  the  dividends  as  stated 
by  us  last  week  be  paid,  abaorbinp  £135,800.  Of  the  remaining 
£209,4(17,  there  is  placed  to  the  reserve  fund  £130,000,  brinjfing  this 
fund  up  to  £830,000,  £10,000  is  placed  to  the  staff  pension  fund, 
and  £69, 467  is  to  be  carried  forward.  The  volume  of  business  done 
last  year  showed  an  increase  over  that  of  the  previous  year.  The 
constantly  increasing^  cost  of  labour  requires  continuous  extension  of 
the  firm's  orfranisation  and  the  employment  of  its  capital  resources 
and  reserves  to  compensate  for  the  tendency  of  the  rate  of  profit  on 

orders  to   be   reduced Having  regard  to  the  fact  that  the 

extension  of  the  business  has  required  the  reserve  fund  to  be 
employed  as  working  capital,  the  directors  have  under  considera- 
tion a  proposal  that  an  amount  equal  to  the  existing  ordinary 
capital  of  the  company  be  taken  from  the  reserve  fund  and  added 
to  the  capital  account.  It  is  recommended  to  make  the  same  pro- 
vision for  the  staff  pension  fund  as  was  made  last  year. 

In  a  circular  that  accompanies  the  above  report,  the  directors 
call  an  extraordinary  general  meeting  for  April  23rd  to  pass  a 
resolution  increasing  the  capital  to  £1,760,000  by  the  creation  of 
830,000  new  ordinary  shares  of  £1  each.  The  reason  for  this  step 
is  as  follows  :— 

Ab  has  been  stated  at  several  annual  meetings  of  the  company,  our  trading  has 
largely  extended,  and  the  profits  have  not  only  been  earned  by  the  use  ot  the 
nominal  capital  of  the  company,  but  also  by  the  use  of  the  reserve  fund  and 
other  assets,  so  that  the  rate  of  profit  and  dividend,  although  appeariug  h.gh 
on  the  nominal  capital,  was  much  lower,  taking  the  additioual  employment  of 
the  other  assets  into  consideration.  It  is  proposed  to  ad jus-t  this  condition  by 
add  ng  the  ordinary  reserve  fund  to  the  capital  account,  thus  increasing 
the  latter  to  £1  76(',000  (being  £100,000  6  per  cent,  preference  shares  and 
;£ 1, 660,000  i  rdinary  shares),  and  to  issue  to  the  ordinary  shareholders  in  respect 
of  the  reserve  fund  ore  additional  ful  y-paid  £1  shaie  for  each  tuch  i-hare  ijow 
teld.  It  follows  that  by  this  re-arrangtment  the  portion  of  the  profits  appro- 
priated to  dividend  would  be  distributed  in  future  over  the  larger  capital. 


Arbroath  Electric  Light  and  Power  Co.,   Ltd. — 

Mr.  George  Balfour  presided  at  the  annual  meeting  of  this  com- 
pany. The  report  showed  a  net  profit  of  £1,028  for  the  year  plus 
£978  brought  forward,  making  an  available  balance  of  £2,006.  This 
the  directors  proposed  to  apply  as  follows,  viz.  : — To  reserve  fund, 
£500  ;  in  payment  of  dividend  at  2^  per  cent.,  £563  ;  leaving  to  be 
carried  forward,  subject  to  directors'  and  auditors"  fees,  £943.  The 
chairman  stated  that  the  time  was  opportune  for  increasing  the 
share  capital  of  the  company  in  order  to  pay  off  the  bank  loan,  and 
provide  for  the  further  development  of  the  company's  business. 
They  had  come  to  the  conclusion  that  it  would  be  preferable  to 
adopt  this  course  rather  than  issue  debentures,  as  originally 
intended,  and  accordingly  it  was  proposed  to  increase  the  capital 
from  £30,000  to  £40,000,  and  to  divide  the  same  into  25,000  ordinary 
shares  and  15.000  cumulative  preference  shares  of  £1  each.  The 
preference  shares,  of  which  only  10,000  would  be  issued  until 
further  capital  expenditure  was  necessary,  would  carry  a  cumula- 
tive preferential  dividend  of  6  per  cent.,  increasing  to  6  per  cent, 
whenever  the  ordinary  shares  receive  a  like  dividend,  and  it  was 
considered  that  the  preference  shares  would  form  an  attractive 
investment,  looking  to  the  dividend-paying  stage  now  reached  by 
the  company.     The  report  was  unanimously  adopted. 

Prospectuses. — Newcastle  and  District  Electric  Lighting 
Co.,  Ltd. — The  lift  of  applications  was  to  close  on  Wednesday, 
17th  inst.,  in  an  issue  of  £150,000  6  per  cent,  second  mortgage 
debentures  at  99^  per  cent,  in  denominations  of  £100  and  £20. 

Tlie  Scotihh  Tube  Co.,  Ltd. — The  list  was  also  to  close  on  Wednes- 
day in  an  ifsne  of  £200,000  5  per  cent,  convertible  mortgage 
debenture  stock  in  this  company,  at  par.  The  company  has  been 
formed  to  amalgamate  a  number  of  Scottish  tube  companies.  The 
capital  being  issued  is  £506,955  (300,000  cumulative  preference 
and  206,955  ordinary),  which,  except  the  shares  allotted  for  cash  to 
the  subscribers  of  the  memorandum  of  association,  are  to  be 
allotted  partly  as  fully-paid  to  the  vendors  in  part  payment  of  the 
purchase  price,  and  partly  to  Messrs.  Stewarts  <t  Lloyd's,  Ltd.,  for 
cash.  It  is  stated  in  the  prospectus  that  the  tube  trade  has  been 
generally  prosperous  for  many  years,  but  for  the  past  two  years 
severe  internal  competition  has  reduced  profits.  It  is  expected  that 
the  amalgamation  will  consolidate  interests,  reduce  oncost  and 
management  charges,  combine  the  practical  knowledge  of  the 
directors  and  place  the  trade  of  the  company  on  a  sound  and 
satisfactory  footing.  The  price  payable  to  the  vendors  for  the 
various  businesses,  &c.,  is  £646,255. 

Telephone   Co.  of  Eg:ypt,   Ltd. — The  directors  have 

declared  a  dividend  of  6  per  cent.,  free  of  income-tax,  on  the  pre- 
ferred and  deferred  shares  for  the  half-year  to  December  31st, 
making  10  per  cent,  for  the  year.  £1,000  is  placed  to  reserve  for 
staff  pension  fund  and  £85,956  is  carried  forward. 

Continental. — France. — La    Society   d'Energie    Elec- 

trique  du  Nord  de  la  France  is  increasing  its  capital  from  £280,000 
to  £400,000.  The  report  for  the  last  financial  year  ehows  a  profit 
of  £28,686. 

Beloidm. — La  Soci6r4  Beige  pour  la  Fabrication  des  Cables  et 
Fila  Eleotriqites,  of  BraeselB,  is  increasing  its  capital  to  £  40,000. 


Italian   Electricity  Companies. 

The  financial  results  realised  by  the  Italian  subsidiaries  of  German 
and  Swiss  manufacturing  or  banking  interests,  which  are  of  a  fairly 
numerouscharacter,  are  now  incourse  of  publication  for  the  year  1911, 
Among  those  associated  with  the  Schnckert  group,  a  Milan  corres- 
pondent states  that  the  Societa  Sicuia  Imprese  Electriche,  of 
Palermo,  proj^oses  to  pay  a  dividend  of  6  per  cent.,  as  compared 
with  :>  per  cent,  in  1910,  whilst  the  Societa  Induetriale  Elettro- 
Chimica  di  Pont  St.  Martin,  which  was  unable  to  make  any  distri- 
bution in  1910  owing  to  damage  caused  to  its  bydro-electric  works, 
intends  to  pay  48.  per  share  for  the  past  year.  The  .Societii  Toscana 
Imprese  Elettriche,  of  Florence,  contemplates  the  payment  of 
10  per  cent,  for  1911,  being  the  same  rate  as  in  the  preced- 
ing year.  On  the  other  hand,  the  Societa  Bergamasca  Distri- 
buzione  Energia  Elettrica  is  compelled  to  reduce  the  rate  to  5  per 
cent.,  as  contrasted  with  6i  per  cent,  in  1910,  in  consequence 
of  the  decline  in  sales  due  to  the  crisis  in  the  cotton  industry.  The 
electricity  undertakings  connected  with  the  A. E.G.  group  and  the 
Swiss  Bank  for  Electrical  Enterprises  include  the  Officine  Elettriche 
Genovesi,  which  supplies  light  and  power  for  industrial  purposes 
and  power  for  the  tramways  in  Genoa,  and  which  intends  to  pay 
10  per  cent,  for  1911,  as  was  also  the  case  in  the  previous  year. 
The  Unione  Italiana  Tramways  Elettrici,  which  was  able  to 
increase  the  rate  from  8  per  cent,  in  1909  to  8i  per  cent,  in  1910. 
is  to  raise  the  rate  to  9  per  cent,  for  the  past  year,  whilst  the 
Idroelettrica  Ligure  proposes  to  distribute  6  per  cent.,  as  against 
5  per  cent,  in  1910.  The  Societa  Elettrica  Riviera  di  Ponente. 
which  is  associated  with  the  Swiss  Electrical  Industry  Co.,  of  Basle, 
intends  to  raise  the  share  capital  from  £480,000  to  £600,000,  and  to 
issue  bonds  of  £240.0uO  for  the  construction  of  a  power  station  on 
the  Upper  Roja. 


Midland  Electric  Corporation  for  Power  Distribu- 
tion, Ltd. — The  directors  report  (says  the  Financier')  that  the 
accounts  for  the  year  to  December  3lst  show  a  balance  at  credit  of 
net  revenue  account  of  £2.500.  Under  the  agreement  referred  to 
in  the  report  accompanying  the  accounts  for  ]909,  the  d»^bit  balance 
in  revenue  account  of  £4,239,  shown  in  the  balance-sheet  of  last 
year,  has  been  discharged  ;  the  agreement  terminated  on  Decem- 
ber 31st  last. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Business  in  the  Stock  Exchange  is  waking  up  with  a  vengeance. 
Most  of  the  markets,  apart  from  those  concerned  with  mining 
shares,  are  actively  employed.  Prices  are  good  ;  there  is  a  large 
volume  of  investment  and  a  still  bigger  amount  of  speculation. 
The  latter,  in  fact,  has  assumed  such  proportions  that  some  of  the 
cooler  heads  in  the  Stock  Exchange  deprecate  it.  and  are  already 
talking  about  a  day  of  reckoning  for  the  bulls  when  the  latter  shall 
least  expect  it.  The  various  departments  connected  with  electricity 
are  sharing  in  the  trade  which  is  going  on.  and  the  difficulty  of  an 
Autolycus  who  writes  notes  on  the  different  sections  is  not  to  find 
things  to  discuss,  but  to  compress  within  reasonable  limits  the  many 
factors  of  importance  and  interest  which  ought  to  be  touched  upon 
in  such  a  column  as  this. 

Home  Railway  stocks  are  in  high  favour.  With  the  end  of  the 
coal  strike  has  come  a  wild  outburst  of  strength,  in  which  Under- 
grounds and  Kentish  issues  stand  out  with  the  greatest  prominence. 
The  Southern  stocks  are  buoyed  up  by  hopes  of  coal  being  dis- 
covered at  last  in  Kent,  and  indiscriminate  bullishness  does 
not  stop  to  consider  what  quality  it  may  be,  or  anything  so 
mundane  as  this.  Amongst  the  Undergrounds,  the  feature  of  the 
week  is  a  continuance  of  the  rises  in  Metropolitans,  Districts,  and 
Underground  Electric  shares.  On  top  of  their  rise  of  2  J  last  week. 
Metropolitans  have  improved  to  the  extent  of  2i  :  while  Districts, 
in  addition  to  their  previous  rise  of  4  poinis.  have  put  on  a  further 
li,  bringing  the  price  up  to  48 J.  Underground  Electric  shares  rose 
no  less  than  .£1  at  one  time  to  4fJ.  receding  later  to  4^,  at  which 
the  price  still  shows  a  gain  of  12s.  6d. :  while  the  6  per  cent, 
income  bonds  at  92  are  3  up.  Central  Londons  have  recovered 
part  of  their  reaction,  the  Ordinary  and  Deferred  both  standing  at 
v>5,  oeing  higher  this  week.  City  and  South  London,  on  the  other 
hand,  eased  off  to  42  J.  Great  Northern  and  City  Preferred  are  5s. 
down,  but  East  London  issues  enjoyed  big  rises.  The  business 
being  done  in  all  of  these  is  on  a  huge  scj^le,  and  there  can  be  no 
doubt  that  a  good  part  of  it  is  of  the  highly  speculative  order. 
London  United  Tramways  Prelerencc  have  risen  \.  and  British 
Electric  Traction  are  a  better  market  ;  there  are  two  or  three  small 
rises  in  some  of  the  issues.  Metropolitan  Electric  Tramways 
Ordinary  and  Potteries  Ordinary  are  both  marketi  ex  dividend,  the 
deductions  having  little  effect. 

Another  sensational  rise  in  City  of  London  Ordinary  and 
Preference  has  been  accompanied  by  reports  to  the  effect  that  the 
City  Corporation  has  signed  an  agreement  by  which  the  company's 
Ordinary  shares  will  be  taken  over  on  the  basis  of  £27  per  share. 
All  things  are  posSible,  of  course,  especially  to  the  City  of  London 
Corporation  ;  but  it  is  diflBcult  to  see  what  justification  there  can 
be  for  this,  and  only  the  personal  feeling  which  is  known  to  exist 
between  the  Corporation  and  the  London  County  Council  gives 
colour  to  the  report.  Until  further  details  are  available,  it  appears 
supeiHuons  to   disonss  the  matter  further.    Metio^tolitAns  are  | 
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hieher,  and  Charinp  Cross  rose  to  the  same  extent.  County  of 
London  put  on  a  eirailar  fraction,  and  if  any  of  the  shares  on  the 
list  are  cheap  it  would  seem  to  be  these.  The  new  shares  are  still 
quoted  at  f-f  premium  for  special  settlement.  Other  Lighting 
shares  are  steady.  Holders  may  be  advised  to  keep  their  shares, 
for  there  are  active  negotiations  going  on  in  at  least  two  directions 
which  may  have  a  marked  effect  upon  quotations  if  they 
materialise.  In  the  provincial  list,  several  of  the  principal  shares 
are  in  demand,  without  dislodging  a  supply,  and  it  may  be  said  that 
the  market  as  a  whole  is  very  hard. 

Marconis  have  had  a  further  jump,  which  can  only  be  described 
as  phenomenal,  and  the  prophets  who  talked  them  to  £10  a  share 
are  beginning  to  vaunt  their  prescience,  for  which,  it  must  be  frankly 
admitted,  they  have  every  reason.  The  parent  shares  show  arise  of 
no  less  than  3os.  on  the  week,  and  there  have  been  substantial 
recoveries  in  Canadian  Marconis  and  in  Spanish,  after  both  shares 
had  experienced  sharp  falls  as  the  weaker  bulls  were  shaken  out. 
The  advent  of  a  new  company  to  deal  with  the  American  patents  is 
daily  expected,  and  the  market  is  agog  with  excitement  and 
curiosity  to  see  at  what  price  the  new  shares  will  be  placed.  The 
next  item  of  interest  in  this  department  is  a  rise  of  10  in  National 
Telephone  Deferred,  bringing  the  price  to  148.  Reference  was 
made  here  last  week  to  the  vague  optimism  with  regard  to  the 
price  at  which  the  stock  will  be  paid  off  by  the  Government. 
Dealing  in  National  Telephones,  however,  is  so  risky  as  to  be 
practically  caviare  to  the  ordinary  investor,  who  is  content,  and 
rightly  so,  to  leave  the  gamble  to  a  small  circle  of  speculators.  The 
company's  Third  Preference  shares  have  risen  |  to  5^  middle. 

West  India  and  Panama  shares  are  still  a  dullish  market, 
although  there  was  a  recovery  from  the  worst.  Nothing  of 
special  interest  has  transpired  to  give  the  market  a  fillip,  and 
there  is  still  some  fear  as  to  what  damage  may  have  been  done 
by  the  recent  seismic  disturbances  reported  from  the  Isthmus.  The 
Eastern  group  is  decidedly  firm.  Eastern  Ordinary  is  3  points  better, 
and  Eastern  Extension  shares  are  10s.  higher,  following  up  their 
improvements  of  last  week  ;  while  Globe  Preference  rose  i  to  13\ 
in  sympathy  with  the  advance  in  Easterns.  Great  Northern 
Telegraphs  are  slightly  easier,  but  Western  Telegraphs  are  J  up. 
The  strength  of  the  American  Railway  market  led  to  a  rise  of  2  in 
Mackay  Companies'  common  shares,  and  American  Telephone 
Capital  stock  is  a  point  better.  A  sharp  rise  occurred  in  Anglo- 
American  Deferred,  in  which  fresh  speculative  interest  has  just 
been  kindled.  The  stock  has  been  neglected  for  some  time,  and  is 
now  having  a  turn  of  strength. 

United  River  Plate  Telephones  are  better,  and  several  other 
improvements  have  occurred  amongst  the  purely  investment  issuer. 
Indeed,  the  market,  as  a  whole,  displays  considerable  strength, 
with  the  investor  on  the  search  for  sound  securities  which  ha^e 
not  risen  much  up  to  the  present. 

In  the  Manutajturing  group,  Edison  &  Swan  fell  ^j-  to  i,  and  the 
4  per  cent.  Debenture  stock  lost  a  point,  the  former  being  pressed 
for  sale.  Callenders  have  gene  ahead,  and  the  price  is  up  to  11, 
which  is  substantially  better  than  it  was  a  fortnight  ago.  On  the 
other  hand,  India  Rubber  shares  have  gone  back  to  their  par  price 
of  10.  British  Westinghouse  4  per  cent.  Debenture  stock  has  again 
improved  a  little.  The  excellent  report  just  published  by  the 
Babcock  &  Wilcox  Company  has  had  no  further  influence  upon  the 
price  of  the  shares,  which  keeps  at  fij  middle,  this,  of  course, 
including  the  recently-declared  dividend. 

In  the  Foreign  Traction  division  business  is  very  active.  The 
principal  rise  is  one  of  6i  in  Sao  Paulo  Tramway  share?,  the  quota- 
tion jumping  to  210.  Mexico  Trams,  allowing  for  the  dividend, 
are  3J  higher  ;  while  Rio  Trams,  also  ex  dividend,  are  up  3  points. 
Para  Electric  Ordinary  rose  10s.,  and  a  number  of  similar  rises  have 
been  secured  by  the  popular  issues,  the  appetite  for  which  appears 
to  be  insatiable.  Mexican  shares  and  bonds  are  again  in  request, 
in  spite  of  the  contradictory  news  which  is  still  received  from  the 
theatre  of  what  is  politely  called  the  revolution.  The  impression 
gains  ground  that  the  United  States  have  a  larger  hand  in  the 
movement  than  was  at  first  supposed  ;  and  if  the  course  of  events 
runs  in  such  a  fashion  as  to  give  Uncle  Sam  a  preponderating  hand 
in  Mexico,  there  can  be  no  doubt  that  this  would  make  for  the 
ultimate  prosperity  of  all  the  companies  concerned,  although,  as  we 
have  pointed  out  before,  its  consummation  may  lead  to  further 
outbreaks  in  the  meantime.  A  number  of  traction,  light  and  power 
companies  operating  in  the  various  parts  of  the  United  States  are 
enjoying  a  run  of  speculative  attention.  As  an  instance,  the  Alabama 
Traction,  Light  and  Power  Company  may  be  mentioned,  the  shares 
in  which  not  long  ago  stood  at  28  and  are  now  43i,  while  those  in  the 
Georgia  Company  have  been  run  up  from  30  to  about  41,  Without 
a  doubt,  there  is  enormous  scope  for  such  concerns,  but  when  it  is 
remembered  that,  in  many  cases,  the  shares  are  nothing  more  nor 
less  than  "  water,"  it  wants  robust  faith  to  buy  them,  except  as 
highly  speculative  counters,  at  anything  like  current  prices.  One 
thing  which  is  being  largely  tipped  is  the  common  issue  of  the 
Mexico  Northern  Power  Company,  the  shares  being  about  28  ;  but 
here  again,  it  is  just  blind  faith  that  will  buy  such  shares. 

The  new  issue  of  Newcastle  and  District  Electric  Lighting 
Debenture  has  been  made  this  week,  and  of  the  success  attending 
it  there  are  no  details  available  up  to  the  time  of  writing.  An 
example  of  the  manner  in  which  some  new  issues  are  introduced  is 
afforded  by  the  offer  of  1  i  million  dollars  Empire  District  Electric 
Company  ;j  per  cent,  first  Mortgage  bonds.  This  will  be  niade 
publicly  some  time  hence :  but,  in  the  meantime,  the  bonds  are 
being  placed  on  terms  by  which  the  applicant  takes  them  firm  and 
receives  2 J  per  cent,  back  again  when  the  prespectus  comes  out. 
There  was  an  eager  demand  for  the  privilege  of  advance  sub- 
scription, which  is  different  from  underwriting  inasmuch  as  the 
subscriber  takes  the  boiids  firm  and  guarantees  to  pay  up  the 
initalmenti  as  they  become  due. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 
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April  10 

2,4b2 

>     481 

2? 

2,6';8 

+ 

427 

14-62 

^  ^ 

+  Blackpool  Corp.  .. 

..    11 

1,80b 

+  1,211 

:<,3'25 

+ 

1,618 

11-87 

,  , 

Blackpool-Fleetw'd 

„    13 

1,0  1 

+      28 

14 

4,771 

+ 

663 

8 

,  , 

Bournemouth 

„    10 

3,889 

+  1,874 

12 

3,069 

+ 

994 

21-85 

,  , 

Bradford 

„      6 

9,756 

+    614 

1 

4,761 

— 

1,267 

56 

1-2 

Brighton      . . 

„    14 

2,073 

+    290 

2 

2.073 

+ 

73 

9-5 

•  • 

Bristol 

„    12 

14,614 

+  3,235 

92,695 

+  10,785 

80-5 

•  • 

Brit.  Elec.  Trao.  Co. 

Airdrie 

,.      5 

599 

+    191 

14 

8,8f9 

+ 

972 

8-65 

Barnsley  . , 

,.     s 

201 

-    149 

2,193 

— 

154 

,  , 

Barrow     . , 

„      5 

740 

+    268 

4,362 

+ 

1,189 

5-87 

,  , 

Devonport 

,.      6 

1,148 

y     286 

6,905 

+ 

1,(87 

8-86 

,, 

Gateshead 

..      5 

1,964 

—       18 

13,710 

+ 

1V:9 

11-26 

•  • 

Gravesend 

„      5 

805 

+      46 

2,692 

+ 

272 

6-5 

Greenock. . 

,.      6 

1,589 

+    212 

9,833 

+ 

1,510 

7-25 

•  • 

Hartlepool 

..      5 

.506 

T      76 

3,216 

+ 

318 

6-73 

•  » 

Kidderminster 

..      5 

190 

+      22 

1,2»2 

+ 

112 

,  , 

(Leamington 

..      5 

292 

+        6 

l,9r3 

+ 

114 

,  , 

•  • 

Merthyr   . . 

..      5 

306 

—     73 

2,478 

— 

40 

2-9 

•  • 

Metropolitan 

..      5 

17,875 

+  2,463 

11^9i;9 

+ 

9,913 

aa 

•  • 

Middleton 

..      5 

618 

+      46 

3,875 

+ 

36 

8-5 

Mid.JoiBtCom'tee 

.,      5 

6,064 

+    41=6 

40,f04 

+ 

1,684 

Oldham — Ashton 

,.      5 

l-,239 

+    177 

7,641 

+ 

5d7 

9-13 

^^ 

Peterborough     . . 

.,      B 

245 

+      42 

1,572 

+ 

211 

5-81 

Potteries  . . 

„      5 

2,7J2 

-1,120 

24,275 

— 

1,504 

a9 

Rothesay  . . 

,.      5 

124 

+        6 

,     713 

+- 

84 

a-75 

Southport 

„      5 

516 

+      45 

83,237 

+ 

120 

8-17 

B.  Metropolitan.. 

„      5 

1,755 

+    486 

1U,U06 

+ 

771 

Swansea   . . 

„      5 

2,056 

+        6 

li,811 

+ 

620 

ia-6 

Tynemouth 

..      5 

362 

+      69 

2,029 

30 

3-76 

■  • 

Weston-s-Mare  .. 

,.      5 

61 

+        8 

3a8 

+ 

96 

8 

tWorcester 

,\      5 

.'>(6 

+      69 

3,v85 

+ 

142 

5-76 

Wrexham 

,.      f> 

216 

+      18 

1,313 

+ 

99 

•  " 

Yorks.  Wool.  Dist. 

..      5 

l,t)v9 

+        9 

13,874 

+ 

465 

17 

Miscellaneous    , . 

.,      5 

432 

+      41 

2,803 

+ 

191 

•  * 

Burnley       ,. 

„     13 

3,528 

+    262 

•  • 

U-78 

Burton-on-Trent  ,, 

,.     14 

551 

+      44 

'2 

'551 

+ 

43 

6-6 

Bury 

.,     14 

2,912    +    179 

2 

2,912 

234 

•22-6 

t  Cardiff 

Mar.  80 

1,923 

—    175 

52 

125,479 

+ 

8,672 

17-35 

Lhatham  and  Dist, 

April  11 

2,(61 

+     S65 

15 

11,690 

+ 

637 

14-bb 

Cork 

„    11 

968 

+■      37 

15 

6.428 

+ 

78 

y-8b 

Croydon 
Darlington  .. 

,.      5 

3,101 

+    889 

? 

1,335 

127 

11-6 

•75 

..      6 

404 

.•      16 

1 

204 

+ 

17 

4-87 

Darwen 

,.      5 

486 

+      i4 

1 

242 

+ 

9 

4-W) 

Dover 

„      6 

440    +    102 

1 

243 

+ 

17 

4•7^ 

Dublin 

„     12 

12,1  h3    +1,960 

79,59y 

+ 

6,762 

54-25 

East  Ham    . . 

n      J3 

;!,2i3     <■    214       2 

2,102 

+ 

311 

7-87 

h-xeter 

,.  l--i 

604 

+     (3      a 

5-;  5 

+ 

15 

6-6 

Glasgow 

..     13 

37,244 

+219      .. 

855,5!  96 

+  44,466 

98 

•76 

Hastings 

.,     11 

2,6t2 

+    5t8      .. 

,  , 

■r 

789 

19-3 

Buddertfleld 

„    18 

3,f80 

+    147       2 

3,F83 

+ 

160 

2»-6 

Hull 

..    13 

5,894 

+    226       2 

5,689 

— 

686 

13 

1-5 

Ilkeston 

Ipswich 

V  13 

Vl4 

+    i43 

2 

916 

+ 

'275 

iu-6 

.', 

E.iJmamocb. . 

„      6 

2h6 

I-        4 

47 

7,536 

+ 

471 

4-26 

Lancashir<5  United 

„    15 

2,816 

+    399 

15 

17,7iO 

+ 

866 

89 

Leeds 

„    13 

13  (146 

+    793 

2 

14,447 

+ 

l,b91 

57-5 

Leicester     .. 

„    13 

4,2C6 

-    i99 

,  , 

.. 

, 

20 

Leith 

..      6 

1,.S85 

+    304 

46? 

30,291 

+ 

2,7*7 

1-724 

Liverpool    . , 
:l.o.c 

„      6 

3b,8£8 

+  l.b67 

136 

160,205 

+ 

f,506 

IIA 

..      8 

86,691 

+  4,2(8 

,  , 

2,310,906 

+  117.fc78 

189-E 

London  United     , , 

„      6 

12,6i2 

+  2,(J21 

76,2i9 

+ 

8,095 

Lowestoft    . , 

,.    13 

327 

+      30 

28 

4,397 

+• 

45 

8-6 

Manchester 

„    )3 

33  8i-l 

1 2,879 

2 

32,606 

+ 

4,305 

'05 

.. 

Newcastle    ,. 

..    13 

8  675 

■•     269 

, , 

8,350 

617 

81-8 

« , 

'Newport     .. 

Mar.  30 

570 

-     87 

62 

S6,i67 

+ 

951 

l.iO 

•  • 

Oldhnm 

April    7 

8.989 

+    364 

2 

8,St9 

264 

at) 

Pontypridd  . . 

„    18 

610 

—    210 

2 

610 



)il\) 

55 

Portbmoutb.. 

..      6 

4  014 

+    674 

1 

2,248 

+ 

664 

i6-a6 

Preston 

„    10 

1,£C5 

+    218 

2 

1,665 

+• 

218 

lU 

Rotberham  . . 

„    11 

1,229 

—      20 

1^ 

1,105 

+ 

an 

12 

Balford 

„      8 

10.185 

+  1.168 

1^ 

6,017 

+ 

6.U 

41 

ShefQeld 

„    16 

11,479 

—312       3    ^ 

17,198 

— 

?fi 

Ut 

BonthamptOD 

„    10 

l,t35 

+    407 

iv 

1,835 

+ 

427 

11 

" 

Bonthend-on-Sek  ., 

,.    10 

l,6fc8 

+    801 

2 

1.265 

+ 

696 

7 

Bontb  BhleldB 

„    13 

1,C73 

-    108 

2 

1,074 

+ 

28 

10-26 

BwindoD 

Tyneside      .. 

,V   10 

1,225 

+    424 

is 

6,483 

+ 

620 

ii 

Wallasey     ,. 

„    13 

2.245 

+    260 

11* 

2,146 

31 

8-72 

Walthamstow 

..      6 

1,432 

+    S94 

U 

West  Ham 

„      4 

5  146 

+    400 

I 

2,559 

+ 

198 

15-26 

Wolverhampton   .. 

„    10 

2,C61 

+    337 

18-76 

Cen,  London  BIy. . . 

,.    13 

7.422 

-2,500 

16 

72,158 

7,814 

6-8a 

City  &  8.  Lon,  Rly. 
Dublin-Lucan  Rly, 

..    14 

5  648 

-1,026 

15 

48.963 

— 

2.724 

7-26 

„    12 

819 

+      74 

15 

1,730 

+ 

119 

7 

Q,N.and  City  Rly. 

„    13 

3,li5 

+     148 

15 

25,197 

+ 

l,4b8 

8-6 

L'pool  Overh'd  Rly, 

„    14 

8,015 

+     174 

15 

22,167 

+ 

1,418 

6-6 

Llandudno- Col.  Bay 

,.    12 

688 

+     194 

19J 

2,t92 

+ 

4l9 

6-5 

Lond.  Eleo  Ry.  Co. 

„    13 

25,875 

—   980 

15 

217,260 

+ 

6,680 

21-36 

Mersey  Railway    . . 

M    13 

4,166 

—    106 

16 

80,762 

27 

4-6 

MetrornlUnn  Rly... 

»    14 

80,416 

-8,S46 

16 

24  ■5,82 1 



6,949 

tf-76 

Met.  DiBtrlot  Rly, . . 

„    13 

23  .£73 

+    586 

16 

167,916 

■f 

8.086 

36 

Anglo-Argeutine    . . 

..      8 

102,288 

+  1,928 

16 

719,718 

+  28,)2« 

^Auckland   , . 

Mar. 

17,463 

+  1,409 

164.(';2 

■t  12.457 

23-S 

Bombay  (B.E.T.)  .. 

Apiil    8 

6,1 86 

+    221 

11 

82.899 

+ 

2,227 

•  • 

§Brisbane    . . 

Feb, 

6,7C0 

-1,976 

23,734 

-1 

6,101 

Brit.  Columbia  Rly. 

,  , 

, 

, 

•  • 

•  ■ 

Calcutta 

April  18 

7,886 

+    607 

•  • 

•  • 

+ 

7",a80 

^_ 

Cape  Electric  T.Ld, 

,  , 

,  , 

•  • 

a  . 

•  • 

•  • 

{Kalgoorlie,  W.A.., 

Mar. 

8,884 

•  • 

8,P5a 

■  • 

ad-5 

SLisbon        ..  "     .. 

,  , 

,  , 

,  , 

,  , 

Madras 

Mar.  81 

IMS 

+    468 

9608 

+ 

'647 

,^ 

SMontevidec      '    .. 

Mar 

814<^8 

+  3,171 

157,827 

+ 16.407 

t Perth  (W.A.) 

April  12 

8,916 

+    b'.9 

16 

28,476 

r 

4,861 

ae 

*  Ccn-pared  with  the  corre; pending  period  cf  1911. 
;  Includes  bcrrc,  steam  and  other  receipt!. 


♦  Cne  week  only, 
§  One  nontli. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES 


ENGLISH    ELECTBICITT   SUPPLY   AND  POWER   COMPANIES. 


NAME. 


Bournemoatb  A  Poole,  Otd,     . . 

Do.    ii  %  Pref 

Do.    Bocond  6  %  Pref. 

Do.    4i  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord.. . 

Do.    7  %  Cum.  Pref 

Central  Eleotrio  Supply,  4  %) 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City     Undertaking " ) 
4}  %  Cam.  Pref.  J 

Do.         Do.  4%  Deb 

Chelsea,  Ord.         

Do.    44  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4i  %  Second  Deh. 
County  of  Durham,  6  %  First ) 

--     -  •.; 


stock 

or 
Share. 


Deb. 


Mort 
County  of  London,  Ord... 

Do.    6%  Pref 

Do.    4J%Deb.  .... 

Do,    44  %  Second  Deb. 
Edmondson's,  Ord. 

Do.    6  %  Cum.  Pref.   . . 

Do.    44  %  First  Mort.  Deb. 
Folkestone 

Do.    5  %  Cum.  Pref.    . . 

Do.    44%  First  Deb.  .. 
Hove 


10 

10 

10 

Stock 

5 

6 

100 

6 
6 


100 
6 

Stock 
10 
10 

stock 
100 

Stock 

10 

10 

Stock 

Stock 

6 

6 

100 

6 

6 

100 

6 


Dividends 
for 


1910 


6 

10 
7 


6 

*i 

4 

6 

44 
7 
6 
6 

a 

6 

5 
6 


Ni 
Nil 

6 


1911 

lot 

7 
4 

6 
4i 

4i 

4 

6 

*i 

8 

6 

6 

44 

6 

6 
6 

Nil 
Nil 

6 

44 
9 


Closing        Rise 

Quotations      +  or 
April  16th.      Fall 


95  —  98 

44—  6 
98  —101 
21  —  23 
19  —  21 

117  —121 
101  —104 

87  —  89 

104-  105 

114-  Hi 

107  —109 
101  —104 

I-      8 
3—34 
86  —  89 
4|-     4|xd 

45—  4Jxd 
93  —  96 

64—    7xd 


+  i 


+  3i 

+  54 


Present 

Yield 

P.O. 


£  8.  d. 

6  19  0 

4  14  9 

6    9  1 

4  8  8 

5  14  8 

4  6  2 

8  19  8 

5  0  0 

6  0  0 

6    2  10 

4    1  8 

6    0  0 
4    9 

3  9 
2  14 

4  3 
4    6 


1 

7 
4 
8 
7 

6  12    4 


5  10  4 

6  3  0 
4    2  7 

4  6  7 
Nil 
Nil 

6    12 

6    3  1 

5  5  3 
4  13  9 

6  8  7 


NAME. 


'Stock 

or 
,  Share, 


Divldendt! 
for 


t 


Kensington  A  Knlghtsbridge,  Ord 

Do.    4%  Deb 

Kent  Else.  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

,  Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan         

Do.    44  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    84  %  Mort.  Deb 

Midland   Electric  Corx>oration 
44  %  First  Mort.  Deb. 
Newoastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.    . . 

North  Metropolitan  Power  Sup- ) 

ply,  5  %  Mortgages  (Red.) ) 

Notting    Hill,   6  %  Non-Cum. ) 

Pref.  f 

Oxford  

St.  Jamea'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

Smithfleld  Markets,  Ord.      :    .. 
South  London,  Ord.        ..        .. 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


6 

4 

4t 

6 

6 

6 

100 

6 

6 

10 

,  , 

6 

1i 

7i 

6 

10 

10 

6 

7 

7 

1   too 

34 

34 

:    5 

Nil 

2 

4 

5 

5 

100 

1 


1910.  1911. 
9         9 


100 

44 

44 

6 

e 

6 

6 

100 

44 

44 

6 

10 

10 

6 

44 

44 

- 

"^ 

CbMloK 

Qaotations 
April  16th. 


I 


RiM 

-•-  or 
FaU 


7J-    7} 
92  —  96 
80  —  84 
13-    !4 
42-    51 
91  —  94 

5=8 

101  —104 

84  —  87 

96  —  98 

99  —103 

10-  11 

6J-    6i 
8J—    9 

4-   7i 

85-87 

:a-  u 

28-    34 
99  —102 

S6  —  99 

r-i 

Sol—  87* 
8§-  9i 
5  —    6i 


Preeent 

Tield 

p-o. 


-I 


+  i 


4  ■-  d. 


+1 


+  4 


16 
4 

7 
11 
14 

5 
17 
17 

6 

0 


4  11  10 

5  8    8 
5  14    8 


4  13    0 

6    9    1 

9 
1 


6-2  10 
6  8  1 
4,6    9 


S  13 
5  11 
4  16 
4    0 

.6  'i 

4  19 
6  1 
4  11 

1  :: 

COLONUL   AND   FOREIGN   ELECTRICITY    SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Oen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba,  ] 

6  %  Bonds  j 

Eleo.  Supply  Victoria,  5  %  Ist ) 

Mort.  Deb.  J 

Elec.  Dev.  Ontario,  6   %    Ist) 

Mort.  Bonds  J 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Eaministiquia  Power,  5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  A  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds, 


5 

6 

6 

6 

84 

7f 

5 

6 

6 

100 

6 

6 

.$100 

7 

7+ 

«100 

7 

7 

1 

8 

3t 

100 

6 

100 

6 

6 

100 

6 

6 

$500 

6 

6 

10/- 

Nil 

»  ■ 

1 

6 

6 

$500 

6 

6 

5 

,  , 

,  , 

100 

6 

6 

,  , 

6 

6 

$100 

4 

4 

$100 

7 

7 

•  • 

6 

6 

6|-    5i 

4-  7^ 

5    2    3 
5  17    8 

5—5 

4  16    8 

924-  944 

5    6    8 

116  —120 

5  16    8 

116  -120 

5  16    8 

*-    1 

--?', 

3    0    0 

93  -  98 

5    2    0 

93  —  95 

6    6    4 

83-86 

5  16    3 

91  -  93 

6    7    6 

t  t 

Nil 
8    0    0 

110  -112 

4    9    3 

24-    3 

,  , 

102  -105 

4  15    3 

84  -  86 

6  16    3 

84  -  86  xd 

+  2 

4  13    0 

105  -107 

6  10  10 

944-  964 

+  4 

6    8    8 

Monterey  Rly.  Light  A  Power,  1 

5  %  Ist  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  Ist  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  1 

Ist  Mort.  Deb.  J 

Shawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6 
1st  Mort.  Dei 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
lat  Mort.  6  %  Gold  j 


100 

6 

5 

1  $100 

7 

8 

'  $500 

6 

,  Stock 
I    Do. 
1    Do. 

10 
6 
6 

'6 
6 

100 

44 

44 

:  sioo 

,  $500 
1  Stock 
Do. 

4 

6 

11 

6f 
5 

100 

5 

6 

1 

Nil 

Hid. 

100 

6 

6 

8S  —  90 

208  —213 

39  —  41 

252  —262 
110  —115 
1024—1044 

S9  —101 

139  —143  xd 
108  —110 
1034— 1064 
994-1014 

924-944 

i-   a 

1044-1064 


-r  4 


+  A 


6  1;  1 

3  15  2 

la  S  10 

9  16  4 
6  4  4 

4  15  8 

4  9  1 

8  9  11 
4  11  0 
4  6  4 

4  8  8 

6  5  10 


5  13  8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Cap. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red.     . 
American  Telep.  A  Teleg, 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  6  %  1 
Mort.  Deb.  / 
Chill  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Do.    44  %  Debs. 
Direct  United  States  Cable 
Direct  W.  India  Cable,  44 

Reg.  Del 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb.    .. 
Eastern  Extension 

Do.    4%  Deb 

East  and  3.   Africa  Tel.  4  %1 

Mt.  Db.  Mauritius  Sab.  j 

Globe  Telegraph  and  Trust      . . 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 
t   Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

4f 

stock 

5 

6 

$100 

8 

8t 

$1000 

4 

4 

stock 

8J 

8 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

6 

6 

6 

7 

Stock 

4 

4 

ID 

6 

6t 

10 

10 

10 

6 

4 

4t 

6 

10 

10 

60 
10 

!1 

44 

100 

44 

44 

Stock 

7 

6+ 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

6+ 

Stock 

4 

4 

36 

4 

4 

10 

Si 

6+ 

10 

6 

6 

10 

18 

18f 

36 

18 

5+ 

$100 

6 

6+ 

$100 

4 

4 

1 

6 

,  , 

1 

16 

,, 

'    ■" 

'*-    71 
974-  99« 
149  —151 
94  —  96 

66  —  67  xd 
108  —109  xd 

25f—  26i 

1004-1024 

7i-    7 
844—  86 

9i—  1 
17  —  18 

8f-    3J 

71-    8i 
99  —101 

71-    84 
99  —101 

134  —137 

82  —  84 
1014—1034 

13  —  134 
9»4— 1014 

99  —101 

104—  11 
13  —  184 
8}  —  83 

67  —  69 

83  —  85 
70  —  73 

88—81 


•  « 

,  . 

5    0    6 

+1 

6    6    0 

,  , 

4    8    4 

,  , 

4    9    7 

,  , 

5  10    1 

+ 1 

6  14    8 

4  17    7 

+  * 

4  13    4 

—1 

4  12    6 

,  , 

6  11    7 

•  • 

6  11    1 

,  , 

6    6    8 

,  J 

6    1    8 

,, 

4    9    1 

6    9    0 

4    9    1 

+24 

5    2    2 

+1 

4    3    4 

:! 

8  17    4 

6    8    8 

8  18  10 

•  • 

8  19    8 

6    9    1 

+  :; 

4    9    0 

6    9    1 

+  i 

6  10    3 

+  1 

6  17    8 

6    9    7 

413 

+1A     .. 

Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Non-oum.  3rd  Pref. 
New  York  Teiep.,  4A%  Gen.  Ends. 
Oriental  Telep.  ana  Eleo. 

Do.    6  %  Cam.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  1 
Guar.  Debs.  | 

Reuter's       

Submarine  Cables  Tmst 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  j 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1   to   1,5001 
guar,  by  Braz.  Bub.  Tel. ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  3nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44  %Fdg.  Bonds.. 


1  -    li 

85- 
994—1 

6+     147  —149 
6  6i-    6 

44 ;  1023—1034 

if-    IJ 
83  —  90 


6f  I     llj—  12 
6       127  — 130xd 


410 

+  i 


+  4 


+  4 


974—  994 
m-  114 

102^-104) 
134-  18| 
99  —101 
106  —10^  xd 
101  — lOixd 


5  6  8 

6  10  6 
6  17  1 
4  0  6 
4  3  4 
4  7  0 
4  11  6 
4  16  10 
4    9  0 

8  18  10 

3  6    8 

4  13    4 

4    9    1 

6  17 
4    8  II 

8  11    6 

4    0    6 


-iV 


+  i 

42 

41 


6    8  0 

6  17  1 

4  15  8 

6    3  9 

8  19  8 

8  IS  6 

4    6  7 


*  Unless  otherwise  stated,  all  shares  are  folly  paid. 


f  Interim  dividend. 


Cox&tix&va0d    oxa    ne^^    x>caifo« 
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SHARE    LIST    OP    ELECTRICAL    COMTANlJSiS.-iContmiMd.) 

ELECTKIC   RAILWAYS   AND   TBAMWATS.— HOME. 


NAME. 


Ord. 


Bath  Tr»ms,  Pref. 

Do.    6%  Pref 

Do.    4J%Deb 

Brit,  Eleo.  Trac,  6  %  Pref.     . . 

Do.        Do.  Deferred      .. 

Do.       Do.  6%Cum.Pr'f. 

Do.  7%Non.Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4}  %  i?nd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6  %  Pref.,  1891    . . 

Do.        Do.         1896    .. 

Do.        Do.         1901    .. 

Do.        Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Ble  of  Thanet  Trams,  5%  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Elec.Bailw*ys,4%Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
5 
100 
100 
100 
10 
100 


Dividends 

for 

1910. 

1911. 

Nil 

Nil 

6 

6 

a 

44 

5 

5 

^ 

44 

8 

8 

4 

4 

3 

2 

4 

4 

14 

18 

6 

6 

6 

6 

5 

5 

6 

5 

4 

4 

6 

6 

Nil 

Nil 

3+ 

^ 

4* 

2i^ 

aJ^ 

4 

4 

6 

6 

4 

4 

Nil 

,  , 

4 

4 

Closing 
Quotations 
April  16th. 


78 

19 

8 

91 


83 
14 
10 
93 


t 


37  —  40 
98i-  964 
80  —  84 
84  —  Sf? 
87  —  f9- 
84  —  86 

101  —103 
42  —  43 

irS  -110 
103  -IPS 

102  -104 
102  —104 
101  —103 

lOJ-  lli 
21-    2| 

71  —  76 

75  —  80 
83  -  85 
97  —  99 

Pa-  H 

75  —  78 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

je  B.  d. 

Nil 

6  13    4 

6    8    5 

+  4 

+  4 

,  , 

41 

6    3    8 

,  ^ 

5    7    2 

41 

3    9    9 

4  10    0 

+  1 

2    6    6 

,  . 

3  17    8 

-14 

3  15    9 

4  11    0 

4  15    3 

4  16    2   ! 

4  16    2 

,. 

3  17    8 

, , 

5    2    2 

-J 

Nil 

5  is    5 

4    6  11 

5    0    0 

+  1 

5  17    8 

4    0  10 

+  4 

,  , 

6    3    7 

NAMB, 


Metropolitan  Railway  Coniol. .. 

Do.    Surplus  Lands    . . 

Do,    B*%Deb 

Do.    8J  %  Pref 

Do.    84  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb.    ..        .. 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref 

Do.    84  %  Gtd.  . .        . .        . . 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    5%  Pref 

Do.    4i  %  Deb 

Do.    6%  Deb.    .. 
Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb. 

Underground     Elec.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44  %  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


Dividends 
for 


44 
14+ 


44 


Closing 
Quotations 
April  16th. 


6P4—  69 
68  —  70 
81  —  91 
86  —  88 
85  —  87 
484—  49 
144  —146 

96  —  98 
100  —102 

89  —  91 
76-—  78- 

ag_      11 

sg         55 

99  —101 

97  —  99 

i-     4xa 

89  —  92 

i-     i 
72  —  77   , 
4i-    44 
99  —101 
91  —  93 


t 


2|—    3J 

80  —  84 


Rise 
+  or 
Fall 


4  2i 


+  1 
+  1 
+  14 


+  i 

+  8 


Present 

Yield 

P.O. 


£  s.  d. 

2  14  4 
4  3  4 
8  16  11 

3  19    7 

4  0    6 
Nil 

4  3  3 
4    1    8 

3  18    5 

4  18  11 

4  9  9 
6    0    0 

Nil 
6  10    6 
49    1 

5  0    0 

6  19    3 

4  17  10 
6  17    2 

5  4    0 

4  '9    1 

Nil- 
Nil 

6  7    3 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

Do.    3nd  Pref 

t)o.    4%  Deb.    ..        ,. 

Do.    44%  Deb.  ,.    ■-.:.■      -.. 

Do.    5%  Deb.    .. 
Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord,      . . 

Do.    5%  Pref 

Do.    44  %  Deb 

B.  Colum(  ia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    41%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    6%ADeb 

Do.    6%BDeb.  ..        .. 


6 

6 

54 

6 

6 

54 

100 

4 

4 

100 

•44- 

"4T 

100 

6 

5 

100 

6 

6 

.  10 

6 

6 

100 

44 

44 

100 

6 

6 

6 

8 

8t 

5 

6 

6 

100 

4» 

44 

100 

8 

81 

100 

6 

6 

100 

6 

5 

40 

44 

44 

100 

44 

44 

100 

44 

4i( 

6 

6 

6 

6 

6 

100 

44 

44 

1 

Nil, 

24+ 

6 

5 

5 

100 

6 

6 

100 

6 

6 

SIOOO 

6 

6 

1 

Nil 

,  , 

100 

6 

6 

100 

6 

6+ 

64- 

9?| 

102  — 1 

103  -1 

104  — 1 
lOf— 
98  -1 
98 

100  — 1 
141  -1 
125  -1 
1114-1 

98i-l 
103"— 1 
1024- 
6  — 

4}i- 


101- 
93  — 
100  - 

A- 
91  - 

E6  — 


, 

6i 

5    2    4 

54 

5    7    4 

95 

4    4    3 

104 

4    6    7 

105 

4  15    3 

106 

4  14    4 

llj 

6    6    8 

100 

4  10    0 

100 

5    0    0 

9i 

4    6    6 

5* 

4  15    3 

103 

4    7    5 

144 

41 

5  U    1 

130 

4  12    4 

1144 

4    7    4 

lOlJ  xd 

4    8    8 

105 

4    5    9 

1044 

+  4 

4    6    2 

H 

4  16    0 

5t1, 

4  16    5 

102 

4    8    3 

1 

fS 

4t^ 

4    5     1 

11)3 

4  17    3 

98 

5    2    0 

103 

,. 

4  17    1 

^ 

Nil       ! 

94 

6    6    6   1 

60 

10    0    0 

La  Plata  Eleo.  Trms,  Ord . 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord, 

Do.    6%  Pref 

Do.    5  %  Deb. 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  B.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    5%  Ist.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5%  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref.    . .        . . 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

■    —  ■ 

1 

6 

6 

1 

64 

e\ 

1 

6 

«■ 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

$100 

7 

7 

5 

6 

100 

6 

6 

6 

10 

10 

5 

6 

6 

100 

6 

6 

1 

34 

100 

6 

5 

5 

6 

6 

100 

44 

44 

eioo 

44 

5+ 

6 

6 

100 

6 

6 

$100 

10 

10+ 

$500 

6 

6 

100 

5 

6 

100 

5 

5 

5 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

.  *.-    _    ... 

^ 

j'r  1^ 

fz  I 

I  -  1 

-1^ 

'• 

95  —  99 

964-  964 

,  , 

93  -  96 

,  . 

1004—1024 

+  1 

120  —122  xd 

-i3| 

96  —  98 

4-  4 

101  -1(3^ 

74-    74 

4-  1 

5—54 

984-1004 

4-  4 

ii^   lA 

101  —104 

,  , 

ei-  5i 

,  . 

99  —101 

41 

123J-124J 

43 

104  —105 

4-  4 

97J-  S8i 
208  -211 

:4 

104  —106 

79  —  82 

93  —  95 

54-    6 

. 

54-    6| 

101  —104 

1U34-1054 

0 

0 
0 
0 
6 
2 
7 
9 
0 
6 
4 
4 
6 
1 
2 
8 
1 
6 
3 
9 
9 
4 
1 
3 
11 
7 
2 
4 


MANUFACTURING   COMPANIES. 


Aron,  Ord 

Do.    6%Prel 

Babcock  &  Wilcox  . . 

Do.    Pref 

B.I.  &  Eelsby  Cables      . . 

Do.    Pref 

Do.    Deb...        ..        ..        .. 

British  Thomson-Houston,-Deb. 
British  Westinghouse,  Pref.    : . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord.  . . 

Do.    Pref. 
Brush,  Ord 

Do.    7%  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Fref.  ..        ,, 

Do.    Leh 

Castner-Eellner    ..        .. 

Do.    Deb 

Orompton  &  Co 

Do.    Deb 




_    .    , 

1 

NU 

6 

1 

9 

6 

1 

26 

28 

1 

6 

6 

6 

10 

10 

5 

6    . 

6 

100 
100 

s 

a- 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

, , 

1 

Nil 

, . 

3 

Nil 

,, 

3 

Nil 

100 
100 

4. 

4i 

4J 

6 

15 

10{ 

6 

6 

5   . 

10^ 

IT* 

^ 

100 

a 

Nil 

^i 

100 

6 

6 

6i-    6i 

5i-    6| 
101  —103 
92  —  95 

I-  1 
63  —  66 
99  —102 
1/6-2/. 
5/.  —6/ 

0  — 

0  — 
54  —  59 
87  —  42 
10|—  11 J 

6  —    5i 
98i— 1004 

3|-    4 
105  — 1C9 

4-     i 

58—68 


■    -■ 



7  '2    2 

4    1    5 

3  13  10 

6  18    0 

:4  16    0 

4    7    5 

4  13    9 

Nil 

-t- 1 

6    1     3 

5  17    8 

Nil 

Nil 

Nil 

Nil 

7  10    6 

10  14    4 

6  li    6 

4  15    3 

+  4 

4    9    7 

5    6    8 

4  10    7 

NU 

7    7    1 

Dick,  Kerr 

Do.    Pref.  ..        .. 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid   . . 

Do.    4  %  Peb.    . .        . . 

Do.    5  %  Second  Deb, 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord. 

Do.    Pref 

Do.    Deb 

India-Rubber,  Q.  &  T.     . . 

Do.    Pref. 
Telegraph  Construction . . 

Do.    Deb 

Willans  &  Robinson        . . 

Do.    Pref 

Do.    Deb 


1 

6 

1 

6 

6 

100 

44 

44 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

5 

6 

a 

Nil 

W 

2 

7 

7 

10 

7 

7 

100 

5 

5 

10 

6 

6 

100 

4 

4 

6 

16 

10+ 

5 
100 

a 

n 

10 

10 

10 

5 

6 

13 

20 

10+ 

100 

4 

4 

I 

Nil 

,, 

5 

Nil 

, 

100 

4 

■ 

4 

[ 

-A 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     \  Interim  dividend. 


5  3    1 

6  12  11 
4  10    0 

Nil 

Nil 
6    8    1 
6    8    3 


9  4 
6    8 

4  3 

5  3 
8  11 
2    6 

6  9 
4  11 


4  17  7 
.6  IS  2 
4    9    0 

Nil 

Nil 
6  11    2 


ETahk  rhte  of  Discount  34  otif  o'ont.-.  Fet>rua^y  8tH,  1918. 
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PROCEEDINGS    OF    INSTITUTIONS. 


The  Diesel  Oil  Fngire  and  its  TndnHfrlnl  Importance, 
particularly  for  Great  Britain. 

By  Dr.  Rcdolph  Diebel. 

(Abstract   of  pap^r  read  before  Ihe  INSTITUTION  OF  MECHANICAL 
Engineebs,  March  I5th,  1912.) 

The  Diesel  oil  enpine  has  been  proved  to  be  a  most  reliable  enprine 
when  properly  built,  the  working  of  which  is  quite  as  safe  as  that 
of  any  other  system  of  prime  mover  ;  ft;  is  even  mere  simple,  since 
it  does  not  require  any  auxiliary  apparatus,  and  (-ince  the  fuel  in 
its  natural  and  original  form,  without  having  previously  undf-rpone 
any  transformine  process,  is  directly  converted  into  work  in  the 
cylinder  of  theenefine.  To-day  the  thermal  or  indicated  efficiency 
reaches  48  per  cent,  in  this  enpine,  and  the  fffective  or  brake 
efficiency  reaches,  in  some  cases,  .'^5  per  cent,  of  the  heat  value  of 
the  fuel. 
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THEOBtTICAL     HEAT    CONSUMPTrON    PER     H.  P-MOUB 

Fig.  1. — Heat  Consumption  of  Heat  Engines. 


engine.  It  baa  been  proved  that  Diesel  enpines  can  he  worked  on 
earth-nut  CArachis  or  peanut)  oil  without  anydiffirulty.  and  tlie 
author  i«  in  a  prmition  to  publit-h,  on  this  occaAinn  forthe  flrrt 'ime, 
reliable  fipurfs  fhtainf-d  by  testg  :  Consumption  of  earth-not  oil, 
2i()  (rrammes  (rt.=i.S  lb.)  per  B.H.P.-honr  ;  calorific  power  of  the  oil, 
8,600  calories  (34.124  B  TH-U.)  per  kf..  thus  fully  equal  to  tar  oil»  ; 
hydrogen,  11  8  per  cent.  This  oil  ii  almost  as  effective  as  the 
natural  mineral  oils,  wnd  as  it  can  also  be  us-^d  for  lubricating  oil, 
the  whole  work  can  be  carried  out  with  a  single  kind  of '  :ed 

dir-cUy  on  thespot.  Thap,  the  engine  becomes  a  really  i.  .  .ent 
engine  for  the  tropics. 

The  fact  that  oils  from  vegetable  i«onrcefl  can  be  used  may  aeem 
insigni6cant  to-day,  but  such  oils  may,  perhaps,  become  in  coDrse 
of  time  of  the  same  importance  as  some  natural  mineral  oils  and 
the  tar-products  are  now. 

They  make  it  certain  that  motor  power  can  etill  be  produced 
from  tie  heat  of  the  sun,  which  is  always  available  for  agricul- 
tural purpoFes,  even  when  all  onr  natural  stores  of  solid  and  liquid 
fuels  are  exhausted. 

The  engines,  which  have  been  built  in  various  factories  and  in 
various  countries,  still  remain  almost  an  exact  copy  of  the  old 
experimental  engine. 

A.  remarkable  fact  is  that  the  first  Diesel  engines,  built  in  1S97-98, 
are  still  working,  without  any  change  in  their  fuel  consumption  ; 
also  the  .first  English  engine  built  by  the  Mirrlees,  Watson  k  Taryan 
Co.,  at  Glafgow,  according  to  the  author's  design  of  14  years  ago 
is  still  working. 

As  the  central  electric  stations  took  up  the  Diesel  engine  very 
early,  the  necessity  for  quicker  running  engines  arose.  This  need, 
and  the  improvement  in  methods  of  construction  and  utiliration  of 
materials,  caused  the  gradual  introduction  of  the  quicker  running 
four-stroke  cycle  engines,  with  speeds  of  from  .300  up  to  600  revolu- 
tions. The  weight  of  the  engines  was  reduced  to  about  one- fourth 
to  one-fifth  of  the  weight  of  the  old  types,  or  to  about  .50  kg. 
(110  lb.")  per  H.P.  Enginea  of  this  kind  are  now  built  up  to  about 
700  H  P.,  and  are  especially  suitable  for  driving  dynamoc,  blowers 
and  centrifugal  pumps,  and  also  as  auxiliary  engines  on  board  large 
vessels,  &c 

Small  engines  have  recently  been  built  in  accordance  with  the 
author's  designs.  A  .5  H  p.  one-cylinder  plant,  designed  in  190?,  for 
600  K  P.M.,  consumed  240  grammes  (0  53  lb.)  B.H  P..  which  is,  there- 
fore, not  much  more  than  with  the  old  large  engines  of  medium 
horse-power.  At  present  the  author  is  endeavouring  to  simplify 
and  strengthen  this  small  engine. 

After  vertical  engines  had  solely  been  used  for  about  12  years, 
horizontal  four-stroke  cycle  engines  were  built.  The  first  hori- 
zontal engines  were  practically  only  vertical  engines  laid  on  their 
sides  without  any  independent  structural  innovations  ;  but  gradu- 
ally the  designers  freed  themselves  from  the  tradition  of  the 
vertical  engine,  and  some  detaili<  were  altered  in  such  a  way  that 
they  were  more  suitable  for  the  horizontal  position.  A  type  of 
engine  was  thus  obtained  which  is  hardly  distinguishable  from  the 
horizontal  gas  engine.  In  the  engine  made  by  the  Swiss  Loco- 
motive Works,  Winterthur,  the  inlet  valves  are  no  longer  placed  in 
the  cover,  but  on  the  side  of  the  cylinder  as  in  gas  engines,  and 
are  directly  driven  from  the  longitudinal  camshaft.  A  cr^ss  cam- 
shaft is  no  longer  used.  Only  the  fuel  and  exhaust  valves  are 
left  in  the  cover,  whUe  the  air  compressor  is  arranged  in  another  way 


Fig.  1  shows  the  heat  utilisation  for  1  B.H.p.-hour  in  the  different 
kinds  of  prime  movers  known  to-day.  With  our  present  scientific 
knowledge,  any  considerably  higher  efficiency  in  the  process  of 
transforming  heat  into  mechanical  work  is  not  obtainable.  Further 
progress  seems  only  possible  with  some  other  method  for  trans- 
forming heat  into  work. 

The  Diesel  engine  is  therefore  the  engine  which  converts  the  heat 
of  the  natural  fuel  into  work  in  the  cylinder  itself,  without  any 
previous  transforming  process,  and  which  utilises  it  as  far  as  the 
present  standard  of  science  permits  ;  it  is  therefore  the  simplest 
and,  at  the  some  time,  the  most  economical  prime  mover. 

These  two  facts  explain  its  success  ;  it  lies  in  the  new  principle 
of  the  internal  working  process  ard  not  in  constructional  improve- 
ments or  alterations  of  older  types  of  engines.  Further,  the 
Diesel  engine  has  broken  the  monopoly  of  coal,  and  has  solved  the 
problem  of  using  liquid  fuel  for  power  production  in  its  simplest 
form,  making  hitherto  unutilised  products  of  nature  available  for 
motive  power.  It  has  thereby  exer'^ieed  a  far-reaching  influence  on 
the  liquid  fuel  industry,  and  owing  to  the  interest  which  petroleum 
producers  have  taken  in  this  important  question,  new  sources  of 
petroleum  are  continually  being  developed  and  new  oil  districts 
discovered.  It  has  been  proved  by  recent  geological  researches  not 
only  that  there  is  probably  on  the  globe  as  much  liquid  fuel  as  ccal, 
but  also  that  it  is  more  conveniently  distributed  as  regards  its 
geographical  position  (fig.  2).  These  facts,  which  are  indisputable 
nowadays,  have  gradually  silenced  those  who  objected  to  too  great 
a  development  of  the  Diesel  engine  for  fear  of  lack  of  fuel. 

The  by-products  of  coal  distillation  and  coke  plants,  such  as  tar 
and  creosote  oils,  can  be  utilised  with  the  same  satisfactory  results 
as  with  natural  liquid  fuels. 

As  tar  and  tar-oils  are  from  three  to  five  times  better  utilised  in 
the  Diesel  engine  than  coal  is  in  the  steam  engine,  a  much  better  and 
more  economical  utilisation  of  coal  is  obtained  if,  instead  of  being 
burned  under  boilers  on  grates  in  a  wasteful  way,  it  is  first  trans- 
formed into  coke  and  tar  by  distillation.  Coke  is  used  for  metal- 
loi^ical  and  other  general  heating  purposes ;  from  a  part  of  the 
tar  the  valuable  by-products  are  first  extracted,  and  undergo 
f  nrtherT^rocosses  •  in  the  chemical  industry,  whilst  the  tar -oils  and 
combustible  by-products,  and  a  great  part  of  the  tar  itself,  are  burned 
in  the  Diesel  engine  under  extraordinarily  favourable  conditions. 
~^l"Ttfallb^'p8BSih(Te"tff  b'urn'veeriatolfe  B«ti  aiiimal  oils  in  thfe  DTe*I 
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Fig.  2.— PErBOLEUM  Fields  or  the  Woel:>  in  1908. 


These  designs  rre  to-day  very  often  used  for  small  plants  of 
20  H.P.  and  more.  But  the  M.A.X.  built  such  horizontal  Diesel 
engines  for  very  large  horse-powers  as  double-acting  four-stroke 
cycle  engines  with  two  or  four  cylinders  arranged  tand«-m.  The 
largest  engine  of  this  kind  so  far  is  a  double-acting  four-stroke 
cycle  tandem  twin  engine,  of  1,600-2,000  H.P.  or  400-500  H.P.  per 
cylinder,  with  a  speed  of  ISO  r.p.m. 

as  very  often  stated  by  the  author,  the  Diesel  principle  is  essen- 
tially suitable  as  a  two-stroke  cycle  engine,  because  the 
scavenging  is  not  done  with  a  fuel-air  mixture,  but  with  pure  air, 
so  that  not  only  untimely  ignitions  but  also  fuel  losses  are  avoided, 
and  the  scavenging  can  be  done  more  effectively,  and  with  almost 
any  quantity  of  air  desired. 

Successful  attempts  to  construct  a  two-stroke  cycle  Diesel  engine 
ott  entirely  new  litres-  have  been  made  recently  by  Messrs.  Salier 
Bros.,  of  Winterthur,  working  entirely  on  the  original  Diesel 
principle.  The  four-stroke  cycle  engine  still  has  a  better 
cb'mb'ustfbia   and    a    mofia   ^iit>nii6ar  Tuel'  cbsBimiiAibn,  an6  is 
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simpler  In  its  method  of  working.  It  thus  remains  the  standard 
engine,  and  still  predominates  for  medium-sized  stationary  plants 
up  to  500  or  600  h.p.  On  the  other  hand,  the  two-stroke  cycle 
engine  with  its  smaller  cylinders  has  now  come  into  favour  for 
stationary  plants  of  higher  horse-power,  and,  as  a  marine  engine, 
has  become  the  only  standard  type. 

Two  considerably  different  fundamental  types  of  two-stroke 
cycle  engines  have  so  far  been  competing.  The  first  is  the  engine 
made  by  Messrs.  Sulzer  Bros.,  with  separate  scavenging  pump. 
The  second — the  M.A.N,  engine — was  brought  out  much  later ; 
in  it  the  scavenging  pump,  which  has  an  annular  piston,  is 
placed  underneath  each  combustion  cylinder.  Both  engines  are 
single-acting. 

A  two-stroke  cycle  engine  of  an  entirely  new  type  has  been 
recently  built  by  Prof.  Junkers  on  the  lines  of  the  old  Oechelhiiuser 
gas-engine,  with  two  pistons  working  in  opposite  directions  in  one 
cylinder  but  acting  on  the  Diesel  principle.  A  horizontal  1,000-h.p. 
engine  of  this  kind  is  at  present  being  tested. 

At  present  it  is  generally  agreed  that  the  four-stroke  cycle  engine 
from  5  up  to  600  H.P.  may  be  regarded  as  the  exclusive  type  for 
stationary  plants  ;  but  it  will  probably  not  remain  so  much  longer 
in  spite  of  its  perfection,  in  view  of  the  development  of  the  two- 
stroke  cycle  engine,  especially  of  the  double-acting  type. 

The  use  of  the  two-stroke  cycle  engine  has  increased  slightly, 
but  it  is  to  be  hoped  that  it  will  be  still  further  extended. 
Although  this  engine  may  never  equal  the  four-stroke  cycle  engine 
as  regards  thermal  eflBciency,  its  initial  cost  is  so  much  lower  that 
its  slightly  higher  fuel  consumption  will  be  more  than  counter- 
balanced by  the  greater  interest  and  amortisation  on  the  higher- 
priced  four-stroke  cycle  engine.  When  this  stage  is  reached,  the 
question  is  simply  one  of  economy.  In  the  author's  opinion  the 
two-stroke  cycle  engine  will  thus  soon  make  headway  for  stationary 
plants. 

As  to  the  importance  of  the  Diesel  engine,  especially  for  Great 
Britain,  the  three  following  facts  must  be  borne  in  mind  : — 

1.  Great  Britain  is  an  exclusively  coal-producing  country  ; 

2.  Great  Britain  has  the  largest  Colonial  Empire  in  the  world  ; 
and 

.3.  Great  Britain  is  the  greatest  shipping  nation  in  the  world. 

England  has  the  greatest  interest  in  replacing  the  coal- wasting 
steam  engine  by  the  more  economical  Diesel  engine,  first,  because 
she  can  therewith  effect  enormous  savings  in  her  most  valuable 
treasure — coal — and  thus  defer  the  exhaustion  of  her  stock  ;  and 
secondly,  because  she  can  run  her  coal  industry  and  the  independent 
chemical  industries  on  more  economical  lines,  when  using  the  coal 
in  the  more  rational  and  refined  way,  as  already  mentioned. 
Finally,  she  will  also  make  herself  free  and  independent  of  foreign 
markets  for  the  supply  of  liquid  fuels  by  using  coal  in  this  way, 
that  is,  by  working  the  tars  and  tar-oils  in  the  Diesel  engine. 

The  Diesel  enerine  is  the  predestined  Colonial  engine,  because 
only  about  the  fourth  or  sixth  part  of  weight  in  fuel  has  to  be 
transported  for  it  to  the  Colonies  and  their  hinterlands,  as  compared 
with  the  steam  engine.  For  a  Colonial  engine  the  cost  of  freightage 
for  fuel  is  generally  the  determining  factor.  Further,  the 
transport  of  these  liquid  fuels  is  considerably  easier  and  more 
convenient  than  the  transport  of  coal,  especially  when  tank-vessels 
and  pipe-lines  are  used. 

If  one  also  considers  that  the  Diesel  engine  can  utilise  vegetable 
oils,  entirely  new  prospects  are  brought  to  light  for  the 
cultivation  and  expansion  of  industry  in  the  Colonies,  which  are 
for  no  other  country  of  such  eminent  importance  as  for  Great 
Britain. 

Finally,  Great  Britain  is  the  greatest  shipping  nation  in  the 
world.  The  captains  who  have  had  Diesel  engines  on  their  vessels 
report  on  the  great  security  and  comfort  in  working  ;  shipbuilders 
publish  the  figures  of  their  savings.  It  is  unquestionable  that  one 
of  the  greatest  evolutions  of  modern  industry  will  be  connected  with 
this  development  of  the  Diesel  engine,  and  that  Great  Britain,  as  the 
greatest  shipping  nation  of  the  world,  will  derive  .the  greatest 
advantage  from  it. 

Appendix. 

Suitable  Oils, 

From  tests  and  examinations  already  made,  power  oils  have  been 
divided  into  the  following  three  classes  :  — 

1.  Normal  oils  which  can  always  be  used: 

'Hydrogen  over  10  per  cent. 
Calorific  power  over  10,000  cal. 

(39,680  B.TH.U.). 
.No  solid  impurities. 
'  Hydrogen  over  10  per  cent. 
Calorific     power     over     9,700    cal. 
.     (38,489  B.TH.U.). 
,  .   _  ,      .,      .  /Scarcely   any   researches   have  been 

(cj  Fat  oils  from  vege-  made  on  these.  Earth-nut  oil 
table  or  animal^  has  US  per  cent,  hydrogen,  and 
sources.  calorific  power   8,600  cal.  (34,124 

\      B.TH.U.). 

2.  Oils  which  oan  be  uxed  only  with  tite  aid  of  special  ajjpa- 

(«)  Pit  coal-tar  oil. 

(&)  Vertical-oven  water-gas  and  oil-gas  tars,  probably  also  coke- 
oven  tars.  '' 

General  characteristics  :  Hydrogen  not  over  3  per  cent.  ;  amount 
of  free  carbon  not  over  3  per  cex.t.  ;  residue  on  coking  not  over 
3  per  cent. ;  calorific  power  not  under  8,600  cal.  (§4,124  b.th.u.), 

3.  Oiiji  which  cannot  be  used  : — 

Tars  from  horizoptal  or  inclined  retort*. 


(a)  Mineral  oils  freed 
from  benzene  (gaS' 
oils). 

■(*)  Lignite  tar  oils. 


The  Indiviflual  Electric  Drive  for  Looms. 

A  MEETING  of  the  Lancashire  Section  of  the  British  Association 
of  Managers  of  Textile  Works  was  held  in  the  Victoria  Hotel, 
Manchester,  on  March  30th.  when  a  paper  was  read  by  Mr.  J.  F. 
Crowley  on  this  subject.  The  author  described  the  installation  at 
the  Wellfield  Mill,  Bradley  Fold,  consisting  of  700  individually- 
driven  looms  ;  the  entire  electrical  equipment  was  carried  out  by 
Messrs.  Siemens. 

Careful  and  elaborate  tests  of  individual  electric  driving  against 
steam  driving  and  group  electrical  driving  having  been  carried  out 
by  the  proprietors  of  the  shed,  Messrs.  Frears,  Lord  &  Brother,  a 
decision  was  arrived  at  that  an  increase  had  been  obtained  of  10  per 
cent,  in  production  by  means  of  individual  motors,  and  another 
shed  had  been  similarly  equipped  in  consequence.  It  was  claimed 
for  the  shed  (which  took  power  from  the  mains  of  the  Lancashire 
Electric  Power  Co.),  that  owing  to  the  lighter  walls,  lighter  roof, 
fewer  pillars,  kn.,  it  had  cost  £8  per  loom  less  to  erect  and  equip 
than  a  steam-driven  shed  of  the  same  capacity.  In  addition  to  the 
reduced  capital  outlay  and  to  the  increased  production,  which  had 
a  marked  effect  upon  the  profits,  it  was  claimed  that  an  improved 
material  was  produced,  and  that  the  operatives  worked  in  a  clearer 
atmosphere  with  a  better  light  and  with  reduced  risks. 

Five  or  10  years  ago  it  was  doubtful  if  a  motor  was  sold  in  this 
country,  of  the  size  required  to  drive  a  loom,  of  greater  efficiency 
than  70  per  cent.,  whereas  the  motors  at  the  Wellfield  Mill  had 
shown  eflSciencies  as  high  as  8S'r>  per  cent. 

When  the  loom  was  considered,  it  was  found  that  the  average 
speed  could  be  increased  if  ia  regular  drive  were  provided,  while  it 
was  also  possible  to  improve  the  eflBciency  of  the  loom  itself,  which 
in  ii  steam-driven  shed  was  usually  assumed  at  75  per  cent.  The 
individual  drive  effected  both  of  these  improvements. 

Loom  eflBciencies  as  high  as  87  per  cent,  had  been  obtained  on 
test,  and  this  in  cases  v»here  the  weavers  had  no  previous  experience 
with  the  drives. 

He  had  worked  out  the  increased  profit  resulting  from,  say,  a 
10  per  cent,  increase  in  production,  and  found  that  profits  were 
increased  considerably  over  30  per  cent.  He  therefore  clnimed  that 
electrical  engineers  had  done  something  for  the  textile  industries. 

In  replying  to  the  discussion,  Mr.  Crowley  said  he  had  made 
his  comparison  with  group  drive  because  the  case  was  much 
stronger  against  steam,  as  he  assumed  it  was  now  generally 
admitted  that  group  driving  was  superior  to  steam.  A  quick  start 
had  disadvantages  where  a  warping  frame  was  concerned,  and  it 
was  to  be  avoided,  but  where  a  loom  was  concerned  the  reverse  was 
the  case  :  the  acceleration  did  not  damage  the  warp,  as  the  pro- 
pelling of  the  shuttle  absorbed  the  bulk  of  the  power. 


Electrical    Projrress    in    Russia. — The   Financiers 

Eussian  correspondent  writes  as  follows  : — "  Almost  any  application 
of  electricity  finds  a  ready  welcome  in  Russia.  Aa  an  industrial 
country  she  may  be  said  to  have  come  into  prominence  with  the 
advent  of  industrial  electricity,  and  a  study  of  the  country  will 
show  that  whereas  the  application  of  coal  gas  is  on  a  very  limited 
scale  indeed,  the  number  of  electrical  stations,  both  for  lighting 
and  power,  east,  west,  north  and  south,  can  be  counted  in  hundreds. 
A  very  large  proportion  of  these  is  public  property,  although  many 
of  them  belong  to  private  individuals,  and  the  foreigner's  share  of 
these  is  remarkably  large.  It,  is  astonishing  to  read  the  large 
number  and  importance  of  electrical  concessions,  principally  for 
and  including  tramway  exploitation,  that  are  held  by  Belgians,  who 
are  said  by  some  patriotic  Russians  to  hold  the  Russian  tramway 
industry,  with  a  few  notable  exceptions,  practically  under  their 
control.  Without  referring  to  the  already  well-established  telegraph 
system  by  wire,  there  is  a  remarkable  tendency  to  extend  the  tele- 
phone system  all  over  the  country,  mostly  under  the  control  of 
public  authority.  Although  electricity  is  so  largely  used  in  the 
direction  indicated  above,  it  is  not  so  firmly  established  as  a  source 
of  power  for  factories.  It  is,  howev.er.  more  widely  applied  amongst 
the  mines  than  is  generally  imagined." 

South  African  Contract. — A  Cape  correspondent  writes : 

-  -"On  Feb.  22nd  the  Kalk  Bay  Municipality  called  for  tenders  for 
five  sections :— Transformer  pillars,  meters,  cables,  poles,  and 
feeder  panel.  Tenders  were  to  be  in  on  March  7th,  and  it  was  then 
found  that  delivery  on  most  of  the  stuff  was  uncertain  owing  to 
the  coal  strike.  Up  to  the  time  of  writing  only  two  sections  have 
been  definitely  settled.  The  transformer  pillars  and  switchboard 
extenfions  will  be  carried  out  by  the  South  African  General  Electric 
Co.,  the  pillars  themselves  being  made  locally  by  the  Clyde 
Engineering  Works,  Cape  Town.  Most  of  the  switchgear,  &o.,  will 
be  supplied  from  Johannesburg  stock,  so  that  a  fairly  early 
delivery  has  been  promised." 

Tnder  False  Pretences :    Sentence. — At  the  Surrey 

Quarter  Spssions,  Walter  Charles  Edward  Ilagreen  (20),  engineer,  of 
Atherton  House,  Ham,  was  sentenced  to  18  months'  hard  labour  for 
having  obtained  by  false  pretences  (1)  a  gas  engine  from  the 
National  Gas  Engine  Co,,  valued  at  £19  10s.  ;  (-2)  an  electric  clock 
from  Frank  Hope  Jones  ;  (3)  and  two  motor  tires  from  Dennis 
Gayford,  According  to  the  evidence  given,  prisoner  posed  to  be 
trading  under  the  name  of  W.  C.  E.  Hagreen  i:  Co.,  specialists  in 
motor-car  and  launch  lighting.  None  of  the  articles  were  paid  for 
by  prisoner,  who  h^d  sold  them  much  under  cost. 
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REVIEWS. 


Liquid  Fuel   and   Its    Apparatus.     By    W.    H.    BooTfl. 
London  :  Constable  &  Co.,  Ltd.     Price  Ss.  Gd.  net. 

Mr.  Booth's  book,  which  is  based  on  his  larger  work 
dealing  with  li(j[uid  fuel,  comes  at  a  time  when  more  attention 
is  being  paid  to  the  subject  than  has  ever  previously  been 
the  case,  and  for  that  reason,  if  for  no  other,  a  warm  welcome 
will  be  accorded  to  this  volume. 

Mr.  Booth  has  divided  his  book  into  three  parts,  in  the 
first  of  which  he  deals  with  theory  and  principles,  and  in  the 
second  with  practice,  while  the  third  contains  a  series  of 
useful  tables.  As  is  perhaps  somewhat  natural  in  a  work 
which  has  to  some  extent  been  adapted  from  a  larger  treatise, 
the  book  lacks  continuity  in  certain  parts,  but  this  has  not 
prevented  the  author  from  including  a  really  enormous 
amount  of  valuable  information,  particularly  in  the  section 
relating  to  practical  operation.  It  is  true  that  in  some 
places  Mr.  Booth  seems  to  have  gone  too  much  into 
elementary  detail,  but  no  doubt  this  was  done  in  order  to 
make  the  book  more  complete. 

Plenty  of  comparisons  are  given  between  the  use  of  coal 
and  oil  under  various  circumstances  for  firing  marine,  loco- 
motive and  stationary  boilers,  and  in  almost  every  case  the 
comparisons  are  adduced  by  weight.  Such  figures  are  the 
only  ones  of  use  for  tcientific  purposes,  but  some  instances 
might  have  been  given  with  advantage,  as  to  the  actual 
financial  economies  which  have  been  effected  by  the  employ- 
ment of  liquid  fuel  instead  of  coal,  taking  into  consideration 
original  cost,  repairs  and  running  charges. 

The  chapter  on  the  storage  and  distribution  of  liquid  fuel 
will  be  found  particularly  valuable  and  accurate  in  all  its 
details,  although  some  mention  of  the  difficulties  involved  in 
carrying  fuel  oil  in  the  double  bottom  of  a  ship  might 
have  been  described  ;  the  question  of  the  relative  advan- 
tages of  steam  and  compressed  air  for  atomising  the  oil  is 
very  ably  dealt  with.  In  the  last  chapter,  Mr.  Booth 
discusses  the  question  of  liquid  fuel  for  oil  engines,  and 
mitjht  with  advantage  have  written  at  much  greater  length 
on  this  matter,  in  view  of  the  importance  which  the  oil 
engine,  particularly  of  the  Diesel  type,  has  now  attained. 
If  this  be  done  when  a  further  edition  of  the  work  becomes 
necessary,  it  will  certainly  appeal  to  a  much  wider  circle 
of  readers,  and  one  which  is  increasing  rapidly  every  day. 

The  tables  which  are  given  at  the  end  of  the  volume 
will  be  found  of  much  practical  value,  dealing,  as  they  do, 
with  the  properties  of  many  classes  cf  fuel  oil,  and  the  idea 
of  grouping  all  such  tables  together  in  a  compact  form  is 
much  to  be  commended. 


An  Inirodudion  to  the  Study  of  Fuel.     By  F.  J.  Brislee. 
London  :  Constable  &  Co.,  Ltd.    1912.   Price  8s.  6d.net. 

This  book  is  one  of  the  publishers'  series  of  outlines  of 
industrial  chemistry.  Being  concerned  with  the  chemistry 
of  fuel  it  fittingly  made  its  appearance  on  the  day  when 
Great  Britain  was  face  to  face  with  a  fuel  famine.  Until 
within  quite  a  few  years  ago  very  little  was  known  of  the 
chemistry  of  fuels  outside  the  narrow  circle  of  metallurgy. 
To-day  so  many  men  are  imbued  with  a  sense  of  the  im- 
portance of  purchasing  fuel  by  its  calorific  capacity  that  there 
is  no  small  danger  of  this  important  factor  being  over- 
weighted to  the  neglect  of  other  matters,  in  their  way  equally 
important.  The  value  of  a  fuel  is  not  the  'same  to  every 
user,  for  so  very  many  factors  enter  into  the  problem. 

In  the  book  under  review  the  writer  does  not  so  much 
take  up  the  practical  side,  except  so  far  as  concerns  the 
chemistry  of  fuel,  the  determination  of  temperatures,  the 
analysis  and  volumetric  calculation  of  the  products  of  com- 
bustion, and  the  explanation  of  the  various  instruments  used 
for  the  above  purposes.  The  first  six  chapters  are  given  to 
chemistry  and  physics,  and  the  reader  will  find  in  Chapter  V 
explanations  of  pyrometers  and  general  high-temperature 
determinations. 

In  Chapters  VII  and  Till  the  natural  and  the  artificial 
solid  fuels  are  treated  of.  American  tests  of  briquette 
fuel  are  said  to  have  shown  less  smoke  than  natural  or  un- 
treated coal,  which  is  somewhat  contrary  to  the  experience 


on  this  side,  wpecially  in  the  case  of  the  fuels  used  for  Con- 
tinental locomotives,  which  are  excessively  fuliginous. 

Three  chapters  are  given  to  gaseous  fuels,  their  occurrence, 
manufacture  and  theory,  and  one  chapter  to  gase^jus  explosion 
and  the  so-called  explosion  engine.  The  final  chapter  on 
liquid  fuel  is  brief,  and  is  preceded  by  three  chapters  on  air 
supply  and  draught,  furnace  efficiency  and  fuel  economy, 
and  boiler  testing.     There  are  five  brief  appendices. 

Students  of  the  gas  profJucer  will  be  interested  in  the  treat- 
ment of  this  apparatus  whose  produce,  in  its  ratios  of  output 
of  CO  and  COj,  is  governed  by -the  temperature  \<hich  is 
allowed.  Engineers  generally  will  perhaps  more  especially 
value  the  section  on  temperature  measurements.  In  the 
table  on  page  101,  there  is  surely  a  mistake  in  the  figures  in 
the  first  line  ? 

The  engineering  student  will  find  this  book  very  useful 
in  bringing  into  view  the  general  principles  involved  in  the 
combustion  of  fuel  and  other  matters  pertaining  to  com- 
bustion. To  the  engineer  who  tas  not  made  a  youthful 
study  of  the  chemistry  of  fuel  it  will  be  useful  also,  owing  to 
the  efficient  way  in  which  the  subject  is  presented  to  him. 


NOTES  ON  MAINTENANCE  OF  THE  DIESEL 

ENGINE. 


[contributed.] 


There   are  so  many  Diesel  engines  now  in  use  that  the 
following  notes  may  be  of  interest  to  brother  engineers. 

After  two  years'  experience  of  this  class  of  engine,  the 
writer  has  no  hesitation  in  saying  that  such  engines  are  quite 
reliable  for  central-station  work  ;  any  trouble  experienced  at 
first  was  entirely  due  to  lack  of  experience  on  the  part  of 
those  in  charge. 

Unless  the  valves,  &c.,  are  kept  in  practically  perfect 
condition,  trouble  will  be  experienced  in  starting,  as  the 
engine  depends  entirely  on  the  compression  for  firing  the 
charge  ;  some  engineers  will  consider  this  an  advantage,  but 
it  is  a  serious  matter  for  a  supply  station  should  an  engine 
fail  to  start  when  the  load  is  rushing  on. 

Where  one  engine  only  is  installed,  the  question  of  the 
starting  air  is  of  great  importance,  and  a  small  compressor, 
driven  independently  of  the  engine,  is  almost  a  necessity. 
Where  there  are  more  engines  than  one,  it  is  not  hkely 
that  all  will  be  out  of  order  at  the  same  time,  and  the  supply 
of  air  is  practically  assured. 

The  engine  most  likely  to  fail  to  start  is  the  single- 
cylinder  type,  the  multi-cylinder  engine  being  almost  certain 
to  run  on  one  cylinder  unless  allowed  to  get  into  a  very  bad 
state.  Therefore,  the  question  of  the  supply  of  air  is  not  so 
serious  in  this  case. 

In  a  residential  district  the  noise  of  the  exhaust  may  be 
objected  to  ;  while  it  is  by  no  means  excessive,  the  persistent 
rap  is  objectionable,  especially  at  night. 

In  a  case  with  which  the  author  is  familiar  this  was  over- 
come by  taking  the  exhaust  into  a  piv.  10  ft.  by  6  ft.  by 
G  ft.  deep,  which  was  available,  the  outlet  being  through 
the  silencer  supplied  with  the  engine,  and  it  is  now  almost 
impossible  to  tell  when  the  engine  is  running.  In  addition 
to  the  reduction  of  noise  the  back  pressure  on  the  engine 
was  considerably  reduced. 

The  engine  ran  for  some  time  without  trouble,  the  first 
failure  to  start  being  due  to  the  exhaust  valve  buckling 
slightly,  making  it  impossible  to  get  the  compression  high 
enough  for  ignition. 

The  exhaust  valve  casing  worked  loose  several  times,  and 
when  it  was  tightened  down  hard  the  casing  itself  buckled  ; 
each  of  these  events  meant  failure  to  start  and  loss  of  air. 
In  one  case  the  air  pressure  was  as  low  as  200  lb.  in  one 
starting  receiver  and  450  lb.  in  the  reserve,  while  there  was 
G50  lb.  in  the  blast  receiver  ;  even  with  this  low  pressure  it 
was  possible  to  start  up  on  pure  parafliin; 

This  trouble  was  overcome  by  having  the  shoulder  of  the 
valve  casing  turned  down  a  little  from  the  top  of  the 
seating. 

The  exhaust  valve  soon  gets  pitted  and  scored,  and  it  requires 
grinding  in  about  every  three  months  on  an  engine  running 
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six  or  seven  hours  per  day.  It  is  only  a  matter  of  a  quarter 
of  an  hour  to  change  this  valve,  a  spare  valve  and  casing 
being  supplied  with  the  engine  and  a  split  lever  allowing  this 
to  be  removed  without  disturbing  the  other  valve  gear. 

The  air  valve  has  given  very  little  trouble,  although  it 
requires  occasional  grinding  in,  and  once  was  badly 
*'  gummed  up  "  with  imperfectly  consumed  fuel  ;  the  cause 
of  this  is  mentioned  later.         . 

As  regards  the  fuel  valve,  the  makers  appear  to  consider 
that  it  requires  more  attention  than  other  parts,  but  during 
two  years'  working  this  valve  has  given  no  trouble. 
It  has  been  regularly  cleaned  and  rubbed  in  once  or  twice 
with  knife  powder  when  overhauling  the  engine. 

The  starting  valve  stuck  open  several  times  when  starting 
up  and  completely  emptied  one  of  the  air  receivers.  This 
was  found  to  be  due  to  an  accumulation  of  moisture  in  the 
receiver  being  carried  into  this  valve  and  causing  the  spindle 
to  rust  and  stick  in  its  casing.  The  trouble  was  overcome 
by  giving  careful  attention  to  the  draining  of  the  inter- 
cooler  while  the  engine  is  running,  and  regularly  draining 
the  air  receivers  each  day. 

The  lubrication  of  the  compressor  gave  some  trouble  at 
first,  because  of  the  high-pressure  valves  occasionally  sticking 
and  causing  a  shut-doAvn  owing  to  the  falling  of  the  blast 
pressure,  and  the  air  pipe  from  compressor  to  intercooler 
becoming  blocked  by  carbonised  oil ;  the  makers  recommended 
that  the  oil  supply  to  the  high -pressure  piston  should  be  dis- 
continued altogether,  except  for  a  few  minutes  after  starting 
up,  and  this  was  found  quite  sufficient  for  lubrication  and 
completely  overcame  the  trouble. 

The  lubrication  of  the  engine  has  given  no  trouble  except 
for  the  piston,  which  requires  careful  attention.  In  most 
vertical-type  engines  the  oil  is  pumped  into  an  annular 
space  round  the  cylinder  and  reaches  the  piston  through 
some  six  very  small  holes  in  the  cylinder  liner  ;  these  appear 
to  be  very  liable  to  get  blocked  up  and  as  it  is  necessary  to 
dismantle  the  whole  of  the  valve  gear  and  draw  the  piston, 
to  enable  an  inspection  to  be  made,  they  are  liable  to  be 
overlooked. 

The  piston  has  run  dry  twice  in  the  two  years,  although 
drawn  every  six  months  for  inspection,  and  in  each  case 
two  of  the  holes  were  found  blocked  up.  Fortunately  the 
driver  noticed  the  trouble  before  any  damage'  was  done  to 
the  piston. 

The  fuel  pump  valves  require  careful  attention,,  and 
particularly  the  suction  valve,  as  any  leakage  past  this  will 
prevent  the  engine  developing  full  power.  Failure  to  start 
has  resulted  more  than  once  through  the  suction  valve  casing 
working  loose  on  its  seat ;  this  was  not  an  easy  fault  to 
locate  the  first  time  it  occurred. 

The  cooling  water  must  be  carefully  watched,  and  it  is 
suggested  that  the  circulating  pump,  driven  from  the  engine, 
is  not  sufficient,  but  that  a  supply  should  be  available  to 
continue  a  flush  of  water  through  the  engine  for  about 
fifteen  minutes  after  shutting  down.  The  reason  advanced 
is  that  the  heat  of  the  piston  and  cylinder  walls  is  sufficient 
to  bake  any  sediment  left  by  the  water  into  a  hard  scale. 
This  assumes  that  the  water  runs  out  of  the  engine  when  the 
pump  is  stopped. 

A  cracked  cylinder  cover  was  another  unexpected  trouble, 
and  the  writer  believes  that  this  has  occurred  on  more  than 
one  engine  of  this  type.  The  only  reason  which  has  been 
suggested  for  this  is  that  the  engine  must  have  been  seriously 
overloaded  or  that  scale  had  formed  in  the  water  passages, 
and  the  latter  point  will  be  definitely  settled  by  opening 
up  the  damaged  cover. 

The  crack  was  so  slight  that  some  difficulty  was  found  in 
locating  the  trouble.  The  engine  failed  to  start  and  the 
usual  examination  was  made,  all  valves  were  ground  in  and 
rocker  lever  clearances  set.  The  engine  started  up  sluggishly 
on  pure  paraffin  and  ran  as  usual,  but  refused  to  start  on 
ordinary  fuel  oil. 

Indicator  diagrams  were  taken  (the  engine  again  being 
started  on  paraffin)  and  the  compression  was  found  to  be 
very  low.  A  careful  examination  revealed  a  tiny  crack  on 
the  seating  for  the  exhaus*  valve  casing,  extending 
through  to  the  seating  of  the  fuel  valve  casing.  On  one 
Bide  of  the  crack  the  seating  was  slightly  raised,  preventing 
the  exhaust  valve  casing  from  bedding  properly. 

puring  the  few  hours  the  engine  was  running  on  this 


low  compression,  the  whole  of  the  valves  and  cylinder  head  ' 
were  gummed  up  with  imperfectly  burned  oil. 

It  will  generally  be  found  that  the  engine  wiir  be  some- 
what sluggish  in  starting  wbn  am  thing  is  getting  out  of 
order,  it  is  therefore  a  simple  matter  to  get  things  right 
before  a  failure  to  start  occurs.  Naturally  one  must  have 
practical  experience  of  the  peculiarities  of  Diesel  engines  to 
ensure  their  absolute  reliability.  ' 

The  freedom  fjom  accumulation  of  carbonised  material 
on  valves,  piston,  and  cylinder,  is  remarkable,  and  very  littlfr 
trruble  is  experienced  in  cleaning  up  when  overhauling. 
"The  maintenance  cost  is  also  low,  and  is  chiefly  confined  to 
the  pipes  and  valves  dealing  with  the  compressed  air.  The 
high  pressures  used  cut  the  valves  at  a  rather  serious  rate. 

There  has  been  no  falling-off  in  efficiency,  and  the  ease 
with  which  the  exact  cost  jer  unit  can  be  ascertained  each 
day  is  very  different  to  the  practically  guesswork  method  of 
the  smaller  steam  power  stations. 

More  lubricating  oil  is  required  than  with  a  steam  engine 
only,  but  if  the  auxiliaiies  of  the  steani  plant  are  included, 
there  is  little  difference  ;  it  will  be  found  better  not  to 
depend  too  much  on  oil  filters,  as  they  do  not  appear  to 
separate  out  the  carbon  properly. 

The  writer  cannot  speak  from  experience  of  long  non-stop 
runs,  the  longest  coming  under  his  personal  observation 
being  of  120-hours  duration.  There  is  no  reason  to  doubt 
that  very  long  runs  are  possible,  the  only  limit  being  the 
length  of  time  the  exhaust  valve  would  remain  good  enough 
to  retain  the  high  compression  necessary. 

No  mention  has  been  made  of  fuel  costs,  as  these  are  so 
well  known,  and  it  is  sufficient  to  say  that  the  maker's 
guaranteed  figures  are  still  maintained  und'^r  working  con- 
ditions. 


OIL    ENGINES    FOR     DRIVING     SMALL 
GENERATORS. 


[contributed,] 


In  connection  with  a  large  number  of  private' electric  light- 
ing installations,  such  as  are  supplied  for  lighting  country 
houses,  farms  and  similar  purposes,  the  iise  of  the,  vertical  high- 
speed oil  engine  direct-coupled  to  a  small  electric  generator 
has  become  standard  practice..  Although  it  may  be  safely 
said  that  this  constitutes  one  of  the  simplest. types  of  power 
plant,  from  the  operating  and  maintenance  •  point  of  view, 
that  could  possibly  be  applied  to  such  a  purpose,  and 
although  it  is  admirably  suited  for  isolated  positions, 
on  account  of  the  ease  of  getting  fuel,  without  incurring 
a  very  heavy  capital  cost  for  plant,  there  are  one  or 
two  practical  points  in  the  running  of  even  such  a  simple 
plant  as  this,  which  may  possibly  with  advantage  be  related 
for  the  benefit  of  other  engineers  in  charge  of  similar 
installations. 

It  will  very  often  be  found  that  insufficient  care  has  been 
taken  in  an  installation  such  as  is  mentioned  above  for,  say, 
country  house  lighting  to  secure  a  proper  location  for  the 
generating  plant.  It  will  sometimes  be  found  that  the  oil 
engine  and  dynamo,  together  with  the  main  switchboard,  are 
stuck  away  in  some  outhouse,  which  is  only  suitable  for  the 
purpose  because  there  is  a  roof  over  it.  It  is  hardly 
to  be  expected  that  even  well-made  plant  will  run  con- 
tinuously when  the  scale  of  attention  paid  to  it  is  on  a  par 
with  this  accommodation.  In  one  such  plant  which  was 
installed  in  the  above-described  type  of  outhouse,  consider- 
able difficulty  was  experienced  in  starting-up  the  engine, 
more  especially  in  cold  weather,  and  this  was  ultimately 
traced  to  the  fact  that  moisture  formed  on  the  sparking 
plugs  owing  to  the  damp  nature  of  the  room  in  which  the 
engine  was  placed.  The  condensation  of  water  on  the  porce- 
lain insulators  was  abundant  evidence  that  the  engine 
was  kept  in  a  place  that  was  damp,  and  as  the  building 
was  not  artificially  heated  it  became  necessary  to  rig  up 
some  sort  of  arrangement  to  prevent  the  deposition  of 
moisture  on  these  insulators,  as  it  was  quite  a  business  to  start 
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the  engine  up.  It  was  at  flrat  thought  that.  it.  might  be 
worth  while  to  put  a  Slow-combustion  stove  in  the  building, 
but  apart  from  the  doubt  whether  the  man  told  off  to  look 
after  the  place  would  stoke  often  enough  to  keep  the  room  at 
a  moderate  and  uniform  temperature,  there  was  also  the 
question  wliethersome  fumes  would  not  escaj)e  from  the  stove 
into  the  room,  and  get  at  the  exposed  metal  of  the  engine  and 
dynamo.  As,  iiowever,  there  was  a  storagf^  battery  in  con- 
nection with  the  plant,  used  for  day  load,  an  electric  convector 
was  obtained  and  placed  close  to  the  engine  so  that  the  hot 
stream  of  air  passed  near  tlie  magneto,  and  presumably  near 
the  rest  of  the  electrical  fittings  of  the  engine.  The  current 
taken  by  the  convector  was  not  excessive,  but  was  sufficient, 
to  maintain  the  engine,  room  at  a  moderate  degree  of  warmth 
even  in  the  coldest  weather,  and  this  put  an  end  to  trouble 
from  deposition  of  moisture. 

Another  incident  which  may  be  of  interest  in  this 
connection,  and  which  at  first  was  thought  to  be  due  to  the 
weather,  was  as  follows  :  It  was  found  on  starting-up  a 
small  oil-driven  generating  set  in  the  morning  that  ia 
certain  amount  of  water  was  ejected  from  the  exhaust,  more 
especially  for  the  first  few  strokes.  No  notice  was,  at  first, 
taken  of  this,  as.  it  was  put  down  to  condensation  in  the 
silencer  of  the  engine.  As,  however,  it  seemed  to  persist,  and 
indeed  grew  a  little  worse  day  by  day,  it  was  decided  to  take 
down  the  engine  and  see  what  was  really  the  matter.  On 
examining  the  water  jacket,  it  was  found  that  there  was  a 
slight  leak  in  it,  which  would  probably  in  course  of  time 
have  developed  to  disaster  if  the  thing  had  been  allowed  to 
go  on  for  long.  From  this  it  may  be  learnt  that  any  large 
quantity  of  Water  coming  from  the  exhaust  of  such  engines 
may  possibly  indicate  a  fault  either  in  the  castings  or  in 
the  connecting- up  of  the  water-cooling_  system. 

One  of  the  chief'  causes  of  trouble  in  these  small 
oil-engine  generating  plants  is  the  gradual  loss  of  power 
due  to  the  lowering  of  The  compression*  and  this,  again,  is 
simply  due  to  lack  of  attention,  as  the  loss  of  compression 
becomes  inevitable  if  the  valves  become  uneven  or  pitted  on 
their  surfaces.  In  order  to  prevent  this  trouble  from 
becoming  serious,  a  rule  should  be  made  that  the  valves  must 
be  taken  out  and  ground  in  on  their  seatings  periodically, 
so  as  to  preserve  them  in  a  gas-tight  condition  between  the 
head  and  the  seatings  in  the  cylinder.  After  removins:  the 
valves,  all  the  carbon  deposit  which  will  be  found  on  both  the 
valve  and  its  seating  should  be  carefully  scraped  off,  and  then 
a  small  amount  of  emery  powder  mixed  with  oil  should  be 
applied  to  the  valve.  This,  when  replaced  in  the  cylinder 
without  the  spring  being  fitted,  should  then  be  turned  briskly 
round  and  round  with  a  screw  motion,  the  valve  being 
occasionally  lifted  from  its  seat  while  the  grinding  is  in 
progress.  When  this  has  been  done  and  the  valve  and  seating 
has  been  brought  up  to  a  true  surface  again,  care  should  be 
taken  to  remove  all  traces  of  emery  from  the  valve,  seating, 
and  guides  by  washing  them  out  with  paraffin  oil  or  petrol. 
In  some  cases  carborundum  powder  of  the'  finest  grade  has 
been  adopted  in  place  of  emery  for  this  purpose,  as  it  cuts 
more  quickly  than  emery,  and  some  engineers,  therefore, 
prefer  it.  Only  a  very  little  of  the  carborundum  mixture 
should  be  used  at  a  time,  or  it  will  be  found 
that  a  bad  surface  will  be  obtained.  If,  on 
opening  up  the  engine,  which  has  shown  signs  of  very 
bad  compression,  it  is  found  that  the  valve  and  seating  are  in 
a  very  bad  state,  due  to  inattention,  it  is  best  not  not  to  rely 
upon  hand-grinding  as  above,  but  to  place  them  in  a  valve- 
truing  and  seating  tool,  several  types  of  which  are  at  present 
on  the  market  for  this  purpose.  If,  however,  great  care  is 
taken  to  see  that  the  valves  are  periodically  ground  up  true, 
there  will  be  no  need  for  drastic  measures.  It  will  be  found, 
on  the  average,  that  the  exhaust  valves  will  have  to  be 
reground  twice  as  often  as  the  inlet  valves,  probably  on 
account  of  the  fact  that  the  hot  gases,  in  their  escape, 
have  a  scouring  action  on  the  surfaces  of  the  valve  and 
seating. 

There  are,  however,  not  very  many  things  to  go  wrong 
with  the  small  oil-engine-driven  plant  such  as  is  used  for 
small  power  generating  purposes,  provided  that  ordinary  care 
and  attention  are  paid  to  the  running.  The  above  notes 
may  be  of  sufficient  interest  to  warrant  attention  on  the 
prt  of  tbose  who  might  otherwise  think  that  they  had  got 
hold  of  a  perpetual-motion  machine. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


*' Adams   l^ranlc "    Multiple  Toggle-Joint    Lever  Starter. 

To  start  a  motor  whose  normal  full-load  current  is  l.O^XJ  amperes 
demands  a  very  Bp)e<aal  starting  switch.  Sliding  contacts  are 
useless  for  this  purpose,  for  the  reason  that  however  carefully  the 
starting  handle  is  moved,  there  must  necessarily  be  a  moment  on 
cutting  out  each  section  of  refaiHtance  when  contact  is  made  on  an 
inadequate  area,  with  consequent  heating  and  Vjuming  of  the 
surfaces.  In  the  "Adams  Igranic"  multiple-lever  starter  (fig.  1), 
made  by  the  Adaiis  Manufactukino  Co.,  Ltd,  Bedford,  no 
sliding  coitict  at  all  is  used.  At  each  step  contact  U  made  by 
pressing  a  lamiuated  copper  brush  against  a  hard-roUed  metal 
surface,  with  the  result  that  when  any  contact  at  all  is  made,  it  ia 
over  the  whole  surface.  Partial  contact  is  impossible.  The 
switches  are  closed,  one  after  the  other,  by  toggle-joint  levers,  thus 
enabling   a   large   brush   to   be   thoroughly   preesed  home  with  a 


Fig.  1.— "Adams  Igbanic"  Starteb  for  600-h.p.  500- volt 

MOTOB. 


comparatively  slight  physical  effort.  Each  switch  has  a  heavy 
auxiliary  sparking  contact  which  thoroughly  protects  the  laminated 
brush  against  damage.  Each  switch  when  closed  short-circuits  a 
section  of  the  starting  resistance,  and  the  switches  are  all 
mechanically  interlocked  in  a  way  that  makes  it  impossible  to  close 
them  in  any  but  the  proper  order.  As  each  switch  has  to  be  held 
in  till  the  next  is  closed,  the  operator  is  compelled  to  manipulate 
the  starter  with  a  hand-over-hand  action,  which  effectually  prevents 
too  rapid  starting.  The  final  lever  is  held  in  by  a  magnetic  detent, 
which  releases  and  lets  all  the  switches  open  on  a  failure  of 
voltage.  Starters  of  this  type  are  standarc'ised  up  to  10,000 
amperes  capacity. 

Electric  Lamps  for  the  Police. 

The  objections  to  the  use  of  oil  lamps  by  policemen — the  smell 
and  fumes,  and  damage  to  the  clothing — are  so  obvious  that  the 
superio.ity  of  the  portable  electric  lamp  for  their  purposes  is 
undeniable.  In  view  of  the  high  quality  of  the  latter  as  now 
manufactured,  and  tne  durability  of  the  accumulators  (some  police 
forces  are  still  using  the  same  electric  Isunps  that  were  supplied 
four  years  ago,  and  the  Qost  of  renewals  of  parts  thows  a  saving  on 
the  cost  of  oil  alone),  there  can  be  no  doubt  as  to  the  wisdom  of 
adoptirg  the  electric  lamp  for  police  work. 

Messrs.  L.  E.  Wilson  &  Co.,  of  20,  Cross  Street,  Manchester, 
have  made  a  special  study  of  this  class  of  work,  and  have  recently 
introduced  a  new  type  of  lamp  which  is  being  adopted  by  some  of 
the  police  forces  of  this  country.  The  lamp  as  illustrated,  fig.  2,  ia 
fitted  with  a  2-volt  unspillable  accumulator,  which  will  give  a  con- 
tinuous light  for  from  15  to  20  hours  on  one  charge.  The  light  is 
far  brighter,  more  penetrating,  and,  if  necessary,  more  concentrated, 
than  that  given  by  oil  ;  moreover,  the  light  can  be  noiselessly 
flashed  or  permanently  retained  at  will.  A  specially  designed 
switch  provides  these  facilities,  and  a  screw-thread  on  the  bull's-eye 
eiipplies  the  focusing  re<i(iirements.  The  strong  enamelled  case  ia 
fitted  with  a  veire-spring  belt  attachment,  with  handles  if  required, 
and  the  hinged  front  is  secured  by  a  spring-clip  fastener  ;  by  this 
means  the  acoumulator  (which  it  Mcurely  fixed  by  a  soitabla  spring) 
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o»n  easily  be  removed  from  the  case,  and  the  few  eolitacts  are  at 
onoe  accessible.    We  are  informed  that  several  important  polioe 


H£W    PATENTS    API'LIED    TO'R,    1912. 

(NOT    YET    PUBLISHED.) 


Fig.  2. — Thomson  Electeic' Police  Lamp. 

forces  have  entirely  abandoned  the  oil  lamp  in  favour  of  the 
Thomson  electric  lamp  illustrated,  and  many  other  police  forces 
have  the  lamps  on  test. 

E.A.C.  Lift-Control  Gear. 

The  Electrical  Apparatus  Co.,  Ltd.,  of  Vauxhall  Works, 
South  Lambeth  Road,  S.E  ,  have  introduced  a  new  control  gear  for 
rope^operated  electric  lifts.  This  pear  consists  primarily  of  a 
reversinfr  switch,  worked  direct  by  the  rope,  and  a  patent  com- 
bined automatic  starter  and  solenoid  main  switch.  The  two  pieces 
of  apparatus  may  conveniently^be  mounted  back-to-back,  as  shown 


Fio.  3. — E.A.C.  LiFT'CoNTEOL  Geab, 

in  the  illustration  herewith,  to  form  a  single  self-contained  unit. 
The  reversing  switch  has  substantial  plunger  contacts,  with  coil  com- 
pression springs  and  mica  insulation.  It  never  makes  or  breaks 
the  main  current,  this  being  done  on  the  automatic  starter,  which 
has  a  special  solenoid  main  switch  for  this  purpose.  The  main 
feature  of  the  combined  antomatic  starter  and  solenoid  main  switch 
is  the  operation  by  one  solenoid  of  both  the  quickly-moving  main 
switch  and  the  slowly-moving  starter  arm. 

A  New  Gem  Lamp. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby,  have  added 
to  their  range  of  Gem  lamps  a  3('-watt  lamp  of  10  c.P.  Three  sizes 
of  Gem  lamps  are  now  available — viz,  3^-watt,  10  C.P.  ;  45-watt, 
16  C.P.  ;  50-watt,  20  C.P.  ;  and  their  average  lives  are  1,000,  1,500, 
and  800  hours  respectively.  These  lamps  are  supplied  to  operate 
singly  on  100  to  130-volt  circuits,  and  in  series  on  200  to  260- volt 
circuits.  For  tramway  service  they  can  be  used  five  in  series  on 
600  to  600- volt  circuits. 


Sevenoaks  Lighting.— At  the  last  meeting  of  the  U.D.C. 

It  was  decided  to  take  the  necessary  steps  for  transferring  the 
Council's  Electric  Lighting  Order  co  Crompton  &  Co.,  Ltd.  For  the 
purpose  of  having  a  supply  available  within  12  months,  permission 
is  to  be  given  to  the  company  to  oommence  operations  at  the  earliest 
possible  date,  subjeqt  to  their  accepting  such  conditions  in  the  Order 
as  the  Council  may  think  fit.  The  Council  is  to  take  no  liability  in 
the  event  of  the  Order  not  being  tran'<fe?red. 


Oomplled  expressly  for  this  Jonrnal  by  Mebbs^.  W.  P.  TbohpboM 
Electrical  Patent  Agents,  285,  High  Bolbofn,  London,  W.O., 
lilTerpooI  and  Bradford,  to  whom  all  inqnirioB  shpnld  be  aadressedi 
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7,810,    "Apparatus   for   the   utilisation  of   atmospheric   eleotrioity." 
Emens.    April  1st. 

7,812.  "Ignition  for  internal-combustion  engines."  J.  8.  Evekaud) 
April  Ist, 

7,858.  "Electrical  time  switches  for  advertising  and  other  devices 
requiring  special  timing  conditions  for  two  or  more  purposes."  J.  E.  Oltis 
and  H.  F.  Joel,  Jun.    April  let. 

7,885.  "Electric  recording  apparatus."  W.  WnrriB  and  A,  E.  LAHOLETi 
April  1st. 

7.888.  "  Relays,  microphones,  or  other  sensitive  contact  devices*"  P.  Oi 
Pkd«rsen.    April  Ist.    (Complete.) 

7.889.  "  Electric  apparatus  for  recording  the  discharge  of  materials  from 
wagons."    J.  WA80E8TI4N.    April  Ist.    (Complete.) 

7,903.  "  Method  of  regulating  the  alteration  in  lines  loaded  according  to 
the  Pupin  system  for  vibrations  of  various  periodicities."  P.  A.  Beokeb. 
(Addition  to  65, 1911.  Convention  date,  March  Blst,  1911,  Germany.)  April  1st. 
(Complete.) 

7,906.    "  Automatic  switch  for  working  electric  relay  switches  and  devices," 

A.  E.  Cartsk.    April  and. 

7,910.  "  Supports  of  overhead  electric  telephone  and  telegraph  wires  and 
the  like"    O.  Ucu..    April  iind. 

7,928.  "  Clutcbes  operated  by  electromagnetio  coils,"  G.  Ricbabsb. 
April  2nd, 

7,949.    "  Receivers  of  telephones."    D.  Evans,    April  2nd. 

7,959.  "  Device  for  ensuring  that  power  handle  on  controllers  of  electrically- 
driveu  vehicles  paube  at  each  notch."  J.  T.  Eeenan  and  E.  J,  Fob!>teb, 
A^ril  2iid. 

7,964.    "  Electric  lamps  for  vehicles."    E,  R.  Rtsman,    April  2nd. 

7,972,    "  Electric  insulators."    A.  R.  Mullkk,    April  2nd, 

7,977.    "  Process  for  the  manufacture  of  incandescent  metallic  filaments." 

B.  Jahoda  and  Elekiriboue  Qlcblampenfabkik  "Watt"  vorm-  ucHABf, 
PoTi  &  LiATZKo  (Convention  date,  September  Suth,  1911,  Austria.)  April  Snd. 
(Complete.) 

7,992.  "  Electrically  propelled  motor-cars."  Aixmanna  Svensra  Electbiska 
Akcie-Bolaoet.  (Oonveniion  date,  April  12tb,  1911,  Sweden.)  April  and, 
(Complete.) 

7,996.  "Gripping  and  shearing  grapnel  for  raising  submarine  telegraph 
cables."    W.  Uenhmam.    April  2nd. 

7,999.  "  Manufacture  of  electric  accumulator  electrodes  and  means  for  use 
therein."    B.  Pape.    April  2nd.    (Complete.) 

8,017.  "Unipolar,  non-polar  or  homopolar  dynamo,"  P.  Hatbeb. 
April  3rd. 

8.039.  "  Arrangement  for  indicating  the  interruption  of  a  circuit  in  electric 
lighting  instaliaiions  on  motor-cars  or  like  vehicles."  C.  A.  Vandebvell 
and  A.  H.  Midolgv.    April  3rd.    (Complete.) 

8.040.  "  Dynamo  electric  machines."  C.  A.  Yandebteli.  and  A,  H.  Misolet. 
April  8rd. 

8,060.  "  Thermoelectric  heating  and  cooling  body."  E.  Alteneibch  and  G. 
Gehlboff.    April  3id. 

8,068.  "Electric  incandescent  lamps  with  bipartite  bulb."  P,  Weissk. 
(Convention  dace,  April  Bih,  1911,  Oermtiny.)    April  Srd.    (Complete.) 

e,('63.  "  Voltage  regulators  for  electric  generators."  A.  H.  Olmsted, 
(Addition  to  28,747,  19ll.)    April  8rd, 

8,070.  "Regulation  of  the  frtxiuency  produced  by  polyphase  induction 
generators,"  Siemens  Schucksriwehkb  (i.m.b.H.  (Couvtntion  date,  April 
srd,  1911,  Germany  )    April  3rd.    (complete.) 

8,075.  "  Electricity  meters."  Isaria  Zablebwereb  Akt.-Gks.  (Convention 
date,  April  Srd,  1911,  Germany.)    April  3id.    (Complete.) 

8.086.  "  Electric  lamps."  P.  C.  Hewitt.  (Convention  date,  April  8th,  1911, 
United  States.)    April  3rd.    (Complete) 

8.087.  "  Slectric  lighting  apparatus."  F.  Dctssacd.  (Convention  date, 
April  6th,  1911,  France.)    April  Uid.    (Complete.) 

8.088.  "  FerrO'Concrete  pole  especially  for  supporting  electric  conductors." 
P.  Boss  and  A.  OLDKNenRO.    April  Srd.    (Complete.) 

8,108.  "Arrangement  for  starting  and  regulating  direct-current  electric 
motors."  F.  Cumont.  (Convention  date,  June  29th,  1911,  France,)  April  Srd. 
(Complete.) 

8,118.    "  Telegraph  and  like  cable  conductors."    W.  E.  Hitch.    April  4th. 

8,129.  "  Shade-holders  for  electric  glow-lamps."  G.  E.  Cbowtbsb. 
April  4th, 

8,140,    **  Electric  arc  lamps."    W,  Scbaffxb  and  A,  Heidmanm ,    April  4th, 

8,144.  "  Process  of  manufacturing  spiral  resistances  and  of  mounung  same 
in  position  within  tubuiar  supports  for  electrical  heating  apparatus."  C.  O. 
Babtian.    April  4ib. 

8,161.    "  Long-distance  telephonic  apparatus."    P.  6t.  G.  Eibxb.    April  4th. 

8,lf.2.  "  Electro  pneumatiCBlly  operated  brakes."  W.  V.  Tuknkb.  (Conven- 
tion date,  Ju  y  18  h,  i911.  United  btates.)    April  4th.    (Complete  ) 

8,168.  "Controlling arrangements  for  electric  cranes."  Memens  Schitckebt- 
'Werke  Q.m.b.U.  (Convention  date,  April  12tb,  1911,  Germany.)  April  4th, 
(Complete.) 

8,183,  "Prevention  of  sparking  in  the  control  of  electric  cirouits."  W,  A, 
Pbice,    April  4th, 

8.i93,  "  Electric  furnaces."  JSss'NOFjobd  MAStiFACTUBiNo  Co,,  A/8, 
(Convention  date,  April  4tb,  1911,  ^orway.)      April  4th.    (Complete.) 

8.196.  "  Improvtments  in  or  te'ating  lo  high-irtquency  appairatus  and  also 
to  iuduct  on  Culls."    W.  Dobilier.    April  4ih. 

8.197.  "  Method  of  and  'Apparatus  for  producing  high-tension  currents." 
W.  IjDbilhr.     April  4th. 

8.206.  "Sparking  plugs  for  internal  combustion  engines."  M.  Riesk. 
(Converiion  date,  April  6ib,  1911,  Hungary.)    April  4th.    (Complete) 

8.207.  "  Animated  coloured  pictures."  Fcliouatogbaph  Svkdicate,  Ltd, 
O.  FcLTON,  and  T.  T.  Bakbb.    April  4lh. 

8,222.    "  Conversion  of  electrical  energy."    W.  A.  Pbice.    April  4th. 

8,224.    "  Electric  switches."    H.  Leitner.    April  4th. 

8,226.  "  Electricity  motors."  Isaria  Zablerwerkr  Akt.-oes.  (Convention 
date,  April  7th,  1911,  Germany.)    April  4th,    ((Complete.) 

8,28i.  "  Electric  arc  lamps."  A.  Ooilnt-Webb,  J.  D.  Wbite,  and  R.  O.  A 
Reinrckb.    April  4ih. 

8,240.  "Electric  arc  lamps."  J.  Wetter.  (Ges.  fUr  Maschinen-und 
Meiall-Industrie  m.bH.,  Germany.)    April  4th.    (Complete.) 

8,212.     "  Electric  arc  lamps."    F.  M.  Lkwib,     April  4th. 

8,250.  "  Osmo  regulator  apparatus  for  regulating  the  degree  of  hardness  of 
Riintgen  ray  tubes."  C.  Keoac'd.  (Convention  date,  April  24th,  1911. 
Germauy.)      April  4ih.    (Complete.) 

8,368.  "System  fur  transmitting  and  recording  orders,  signals  and  the 
like  by  electrical  and  mechanical  means."  F.  Cboft  and  U.  Swalt. 
April  4th. 

8,278.  "  Means  for  and  method  of  changing  the  treoaency'  of  alternating 
ourr«nt8,"  A.  M.  Taylor,  (Aadition  to  Ho,  8,tod,  April  10th,  1911,) 
April  titb. 

8,iJ86,    "  Electric  cooker,"    W.  H.  Scott.    April  6th. 
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Thk  new  Articles  of  Association  of  the  ln.stitut,ion  of 
Electrical  Engineers  have  now  been  circulated  to  the 
members,  and  notice  has  l>een  given  that  an  extraordinan.' 
general  meeting  will  be  held  on  May  0th,  before  the 
ordinary  meeting,  to  consider  the  adoption  thereof.  If 
approved,  the  new  scheme  will  come  into  force  on  July  1st. 

In  the  main,  the  revised  version  follows  the  lines  of  the 
Articles  proposed  in  November  last,  when  the  short  time 
allowed  for  their  consideration,  and  the  drastic  r-hanges 
involved  for  which  the  minds  of  the  members  had  not  been 
adequately  prepared,  led  to  an  ebullition  of  criticism  and 
objection  that  necessitated  the  withdrawal  of  the  proposals. 
Since  then  the  President  and  Council  have  afforded  the 
members  both  in  London  and  at  the  provincial  centres 
abundant  opportunity  for  thorouglily  thrashing  out  the 
matter  and  expressing  their  views,  and  the  various  sugges- 
tions made  by  the  members  have  been  taken  into  account 
in  formulating  the  new  version. 

Although  it  was  both  unexpected  and  nndesired.  the 
animated  discussion  which  arose  has  undoubtedly  borne 
fruit.  Never  before,  it  would  seem,  has  the  Institution 
been  so  deeply  moved  throughout  its  mass,  or  have  its 
Articles  been  so  keenly  scrutinised  and  debated.  We  may 
safely  say  thai,  the  members  know  a  great  deal  more  about 
their  association  than  they  ever  did  previously,  and  the 
result  has  been  a  magnificent  advertisement  for  its  aims,  its 
benefits,  and  its  possibilities.  Allowance  must  be  made  for 
the  beneficial  influence  of  the  broader  policy  inaugurated  by 
Mr.  Ferranti,  the  effects  of  which  u}K)u  the  membership 
began  to  make  themselves  felt  a  year  ago  ;  but  it  cannot  be 
doubted  that  a  considerable  proportion  of  the  great  increase 
in  the  number  of  membeiv.  during  the  past  six  months  is 
due  to  the  agitation  over  the  new  Articles.  Thus,  that 
which  seemed  a  misfortune  at  the  time  has  proved  to  be  a 
blessing  in  disguise  ;  and  the  very  fact  that  new  members 
have  been  rapidly  enrolled,  in  the  face  of  the  certainty  that 
a  new  code  of  Articles  not  greatly  differing  from  the  earlier 
proposals  would  shortly  be  adopted,  ib  Siitisfact<iry  evidence 
that  the   latter   were   framed   approximately   on  the  right 

lines. 

As  all  the  members  of  the  Institution  have  doubtless 
received  copies  of  the  revised  vereion  of  the  Articles,  we 
need  not  review  these  in  minute  detail,  except  in  so  far  as 
may  be  desirable  for  the  information  of  non-membei-s, 
especially  those  who  may  be  prospective  members.  Tlie 
new  classification  has  been  adopted  practically  as  proposed, 
except  that  for  "  Licentiates  "  has  been  substituted  the  title 
''  Graduates,"  admittedly  an  unsatisfactory  term,  but  appa- 
rently the  last  resource.  Candidates  fot  Associate  ^lember- 
ship  may  be  required  to  pass  an  examination  :  they  need 
not  be  actually  engaged  in  electrical  eugineermg,  provided 
that  they  have  been  properly  trained  as  electrical  engineers 
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and  are  engajjed  in  some  branch  of  engineering.  Electrical 
engineers  can  no  longer  enter  the  Associate  class,  which  will 
be  reserved  for  eminent  persons  connected  with  electrical 
engineering :  special  facilities  are  given  for  others  who  are  now 
in  that  class  to  be  transferred  to  the  class  of  Associate  Mem- 
bers or  Graduates,  according  to  their  qualifications,  and  all 
proposals  for  transfer  will,  in  future,  be  submitted  to  a 
ballot  of  the  members  as  in  the  case  of  election  of  new 
candidates. 

Important  modifications  are  made  in  connection  with  sub- 
scriptions. All  existing  Members,  Associate  Members  and 
Associates  will  pay  half  a  guinea  more  after  this  year,  and 
all  admitted  after  December  31st  will  pay  one  guinea  more 
than  the  present  rates.  Graduates  will  pay  two  guineas. 
Whilst  abroad  Members,  Associate  Members  and  Associates 
will  contribute  somewhat  less  than  home  members,  but 
no  distinction  is  made  between  town  and  country  members. 
The  new  scales  of  fees  are  in  fair  accordance  with  those  of 
the  Institutions  of  Civil  and  Mechanical  Engineers. 
Members  elected  after  July  1st  in  any  year  will  in  future 
pay  only  half  the  subscription  for  that  year.  The  entrance 
fees  are  raised  all  round,  from  January  1st,  1918.  Life 
Compositions  in  future  will  be  on  a  sliding  scale  varying 
with  age. 

An  important  change  is  made  in  the  procedure  of  election 
of  Council.  Facilities  are  provided  for  external  nomina- 
tions, but  in  any  case  the  Council's  own  nominations  must 
exceed  the  number  of  vacancies  by  two  names  at  least, 
rendering  a  ballot  obligatory  :  moreover,  a  postal  ballot  will 
be  taken.  Thus'  for  a  lifeless  formality,  whereby  to  all 
intents  and  purposes  the  old  Council  nominated  the  new 
Council,  will  be  substituted  a  real  election,  and  it  cannot  be 
doubted  that  the  interest  of  the  members  will  be  greatly 
stimulated  thereby,  while  in  addi^.ion  the  successful  candidates 
will  feel  that  they  truly  represent  and  are  directly  responsible 
to  the  members — a  valuable  result,  which  under  present  con- 
ditions is  not  attained. 

Other  changes  are  made,  which  less  closely  affect  the  pros- 
pective member,  being  of  a  more  or  less  domestic  nature. 
Reviewing  the  whole  scheme,  we  feel  that  a  very  satisfactory 
compromise  has  been  effected,  which  should  command  the 
approval  of  the  members.  We  formed  and  expressed  a 
favourable  opinion  on  the  original  proposals,  with  the  excep- 
tion of  certain  items,  and  in  the  revised  code  the  latter 
have  been  amended.  We  hope  that  the  scheme  will  go 
through,  and  that  the  Institution  will  enter  upon  a  new 
era  of  prosperity,  thanks  in  great  measure  to  the  splendid 
efforts  of  the  President  to  arouse  the  Institution  to  a  realisa- 
tion of  its  magnificent  possibilities. 

We  understand  that  the  election  this  year,  as  it  happens, 
will  not  lack  the  interest  of  a  contest,  for  Mr.  W.  Pollard 
Digby  has  been  nominated  as  candidate  for  the  Associate 
Member's  seat  on  the  Council,  necessarily  in  opposition  to 
Mr.  A.  Bruce  Anderson,  the  official  nominee.  Mr.  Bigby 
is  proposed  by  Messrs.  F.  E.  Benest,  of  the  India  Office,  and 
Julius  Frith,  of  Manchester,  and  supported  by  a  number  of 
well-known  engineers.  Incidentally  we  notice  that  such 
nominations,  whether  under  the  existing  or  new  Articles, 
can  only  be  made  and  supported  by  full  Members,  so  that 
the  Associate  Member  and  Associate  classes,  which  also 
rank  as  Corporate  Members,  and  will  have  each  three  seats 
on  the  Council,  will  be  debarred  from  nominating  their 
own  representatives.  This  appears  to  be  a  rather  unfortu- 
nate disability. 

It  is  net  the  mtention  of  Mr.  Digby's  supporters  to  carry 
on  a  vigorous  election  campaign,  so  that  the  issue  will  be 
quietly  determined  by  the  menibers  according  to  their  indi- 
vidual inclinations ;  nor  do  we  propose  to  express  any 
opinion  respecting  the  merits  of  the  rival  candidates.  We 
welcome  the  fact  of  an  external  nomination,  however,  con- 


ducted on  these  lines,  as  a  foretaste  of  the  conditions  that 
will  obtain  under  the  new  Articles  ;  the  contest  will  appeal 
to  the  sporting  instincts  of  the  members,  and  the  result  will 
not,  as  usual,  be  absolutely  devoid  of  interest. 


As  we  announced  in  our  last  issue,  the 

The  I.E.E.       Council   of   the    Institution   of  Electrical 

Presuleutial      _,     .  ,  .     ,    ,   T.,r     ttt    .v    n  n 

Election.         Engmeers  has  nommated  Mr.  W.  Duddell 

for  election  to  the  Presidential  chair  in 
succession  to  Mr.  S.  Z.  de  Ferranti.  We  greatly  regret  that 
an  electrical  contemporary  has  thought  fit,  in  commenting 
on  this,  to  make  an  unwarranted  attack  upon  Mr.  Duddell, 
and  to  urge  that  Mr.  Ferranti  sh(^uld  have  been  re-elected 
for  a  third  term  of  office. 

In  saying  this,  we  would  not  be  misunderstood.  The 
policy  inaugurated  by  Mr.  Ferranti  has  commanded  our 
whole-hearted  support,  and  we  cordially  trust  that  it  will 
continue  to  be  followed  by  the  Council  until  his  aims  have 
been  fully  attained.  But  those  who  know  with  what  assiduity 
of  labour,  and  at  what  cost  in  the  sacrifice  of  precious  time 
and  personal  convenience,  Mr.  Ferranti  has  sustained  the 
burden  of  office  during  the  past  two  years,  cannot  but 
recognise  that  to  call  upon  him  to  undergo  a  third  term 
would  be  a  gross  imposition  ujjon  the  good  nature  and 
public  spirit  of  a  man  to  whom  the  industry  is  already  most 
deeply  indebted.  While  we  heartily  endorse  all  that  our 
contemporary  says  in  his  honour,  we  feel  that  Mr.  Ferranti 
has  earned  a  rest. 

But  as  regards  his  successor,  who  has  been  a  vice- 
president  of  the  Institution  for  some  years  and  has  repeatedly 
presided  at  the  ordinary  meetings,  we  unhesitatingly  jom 
issue  with  our  contemporary,  which  suggests  that  Mr.  Duddell 
is  practically  unknown  to  the  electrical  world,  and  that  his 
nomination  to  the  presidency  represents  "  a  decided  check  to 
the  '  broader  policy '  movement."  Those  who  are  better 
informed  than  the  writer  of  the  article  in  question  are 
aware  that  the  President-Designate,  though  comparatively 
young,  already  has  a  distinguished  career  behind  him,  and 
has  attained  an  international  reputation  as  a  scientific  but 
essentially  practical  engineer  and  inventor ;  moreover,  as  a 
man  of  culture  and  sdvoir-fairc,  a  linguist  of  exceptional 
ability,  and  a  ready  speaker,  he  possesses  admirable  qualifi- 
cations for  the  presidential  chair ;  and  from  the  businesslike 
way  in  which  he  has  conducted  the  proceedings  whilst 
acting  as  chairman  at  the  meetings  of  the  Institution,  there 
is  every  reason  to  anticipate  that  efficiency  and  expedition 
will  be  the  dominant  features  of  his  regime.  The  Council 
has  abundantly  manifested  its  approval  of  the  policy  in- 
augurated by  Mr.  Ferranti,  and  has  thereby  earned  the 
approbation  of  the  general  body  of  the  members,  and  we  see 
no  reason  whatever  to  suppose  that  the  election  of  Mr. 
1  )uddell  will  in  any  way  tend  to  the  reversal  of  that  policy. 
Our  contemporary  grudgingly  admits  at  the  end  of  its 
diatribe  that  all  may  be  well  in  spite  of  its  gloomy  fore- 
bodings, and  we  think  it  unfortunate  that  the  latter  sliould 
have  found  expression. 


The  desolating  catastrophe  which  has 

*,'*'*«  rJ"-?***^"^,,  befallen  the  Titanic  has  created  the  pro- 
the  "Titanic."   ,       .,  ,     ,.  . 

foundest    sorrow    and    dismay    m    every 

section  of  the  general  public  ;  and  in  all  ranks  and  classes 
of  engineers  these  expressions  of  regret  are  intensified  by  the 
circumstance  that  the  calamity  has  descended  upon  ship- 
building at  the  very  hour  of  its  supreme  triumph.  In 
order  to  keep  pace  with  the  world's  industrial  development, 
trade  demanded  ocean-going  vessels  of  increased  speed  and 
capacity.  The  skill  and  energy  of  mankind  were  accord- 
ingly concentrated  upon  the  task,  and  in  the  natural  process 
of  evolution,  under  modern  conditions  of  technical  know- 
ledge, a  fleet  of  mammoth  high-speed  liners  has  been  made 
and  launched.  There  is  no  stemming  back  the  tide  of  this 
constructional  evolution,  for  it  is  overwhelming.  Deep 
calleth  unto  deep,  and  the  forces  denoted  by  that  cry  and 
by  the  response  to  it  are  continuous  and,  in  the  measure  of 
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man,  invincible.  They  are  nobhirifj  less  than  the  life  forces 
of  engineerin*^  and  industry.  For  the  moment  they  have 
been  rudely  checked,  and  it  is  desirable  at  such  a  time  to 
revise  opinions  and  to  take  bearings.  It  may  be  necessary, 
for  other  reasonfl  than  the  loss  of  the  Tilnnir,  to  moderate 
the  dimensions  of  ocean-going  liners,  and  to  reform  the 
departments  responsible  for  the  issue  of  rules  and  regulations 
affecting  the  safety  of  passengers  at  sea ;  but  the  disaster 
must  not  be  hurriedly  constru(,'d  as  an  argument  against  the 
policy  of  constructing  big  ships.  'J'he  real  point  at  issue 
is  whether,  upon  the  basis  of  the  whole  passenger  traffic, 
such  vessels  result  in  greater  or  less  safety  to  passengers. 
Legislation  Formulated  upon  bad  exceptions  makes 
exceptionally  bad  law.  Future  policy  regarding  shipbuilding 
should  therefore  be  governed  upon  principles  deduced  from 
the  broad  results  of  experience  over  a  term  of  years.  FiCt  it 
be  remembered  that  the  Tilarnc  did  all  that  is  to  be  expected 
of  a  vessel  in  such  dire  circumstances— she  floated  and  she 
kept  a  sufficiently  level  keel  for  ample  time  to  have  enabled 
her  passengers  and  crew  to  be  transferred  to  boats,  if  boats 
had  been  available.  The  ice  dealt  her  a  murderous  blow, 
probably  ripping  up  her  side,  along  her  most  vulnerable  line, 
near  her  bilge-keel,  and  extending  probably  between  several 
bulk-heads,  letting  the  water  into  her  limbers.  It  was  a 
hurt  that  neither  storm,  shot,  rock  nor  collision  could  perhaps 
have  done  to  her,  and  against  wliich  all  the  skill  of  designers 
must  necessarily  have  failed.  It  brings  home  to  us  the  pro- 
portionality of  things,  and  the  fact  that  the  sea-going  life 
and  wealth  of  the  world  to-day  depends,  for  the  most  part, 
upon  a  few  rivets  and  a  film  of  mild  steel. 


Australian 


At  the  eight  annual  conference  of  the 

T  u  Associated  (Australian)  Chamber  of  Manu- 

Labonr  .  i     i    n         r,    i 

Ouestions,       lacturers   recently  held   at  Sydney,  some 

interesting   figures   as  to   the  position  of 

Australian  manufactures  at  the  end  of  the  year  1910  were 

given.     With  a   population   of   4,425,08;^),  the  number  of 

factories  was  13,822,  and  the  total  persons  employed  were 

28(j,8;31,  or  an  average  per  factory  of  about  29  persons. 

The  salaries  and  wages  paid  were  £23,874:,959,  an  average 

of  about  32s.  per  week.     The  total  value  of  the  output  was 

£120,770,674,    so    that   the   wage   bill   represented  about 

20  per  cent.,  or  one-fifth  of  the  total  sum. 

During  the  conference  a  discussion  took  place  on  the 
"  Freference  to  Unionists "  principle  which  is  being 
actively  advocated  by  the  Trade  Unions  of  the  Common- 
wealth. The  particulars  which  we  give  in  another 
column  as  to  the  conditions  of  labour  amongst  tramway 
employes  show  to  what  lengths  labour  demands 
may  be  carried.  Mr.  Martyn,  who  opened  the  dis- 
cussion, stated  at  the  outset  that  manufacturers  would, 
doubtless,  sympathise  with  the  aim  of  the  old  Trade 
Unionism,  which  had  for  its  basic  principle  the  preservation 
of  the  interests  of  the  men.  It  was,  however,  a  far  cry  from 
this  to  the  present  labour  policy,  which  demanded  a  control- 
ling interest  in  industrial  undertakings  without  taking  any 
corresponding  risks.  In  his  opinion,  the  existing  system 
was  nothing  more  or  less  than  handing  over  the  government 
of  the  country  to  miners  taken  from  the  mine  and  carpenters 
from,  the  bench,  men  who  had  no  experience  in  economics 
or  in  matters  of  government.  While  no  business  men  would 
entrust  the  conduct  of  their  own  businesses  to  such 
untrained  leaders,  they  were  given  the  control  of 
national  policy.  He  felt  that  the  enforcement  of  the 
present  demands  of  Trade  Unionism  would  ultimately 
mean  a  general  increase  of  prices  to  the  consumer,  while  at 
the  same  time  it  would  impair  the  personal  liberty  of 
opinion  of  the  individual. 

AVe  are  not  surprised  at  this  expression  of  opinion.  The 
claims  of  the  Trade  Unions  to  dominate  the  conditions  of 
employment  could  only  be  justified  if  they  were  prepared  to 
participate  in  the  risks  of  commercial  competitive  enterprises, 
and  there  is  up  to  the  present  no  evidence  that  they  are 
willing  to  look  upon  the  industrial  problem  from  this  stand- 
point. 

A  further  resolution  was  adopted,  stating  that  in  regard  to 
work  carried  out  by  Federal  and  State  Government  depart- 


ments, it  was  absolutely  nect^sary  in  the  public  interest  that 
a  proper  system  of  recording  costs  should  b*i  adopted,  and 
that  in  all  cases  when  (Government  Dejjartments  competed 
with  private  enteqjrise,  profit  and  loss  accounts  should  be 
annually  published,  in  which  allowances  were  made  for  depre- 
ciation of  plant  and  buildings,  intt-rest  on  invested  capital 
and  other  usual  business  charges. 

We  are  of  opinion  that  such  balance-sheets  are  wanted,  not 
only  in  Australia,  but  nearer  home,  for  while  some  of  onr 
own  publicly-owned  undertakings  would  come  unscathed,  or 
indeed  with  enhanced  reputation,  out  of  the  ordeal,  there  are 
many  which  would  be  proved  to  be  utterly  unsound  financially. 
A  cleai  statement  of  facts  would  prevent  much  of  the 
generalising  as  to  the  advantages  of  State  and  municipally 
owned  enterprises  which  is  so  prevalent  to-day. 


A  COMPI.AIXT  is  Ixiing  made  in  electrical 
Electrical       engineering    circles   in   Germany    Ijecanse 

StSeETfo"*^  electrical  engineei-s  who  have  obtained 
ment  in  diplomas  at  the  Technical  High  Schools  are 
Oermany.  '^ot  permitted  to  enter  for  the  government 
examination  for  the  class  of  technical 
officials  who  are  termed  "  regierungs  baumeister."  It  would 
seem  that  only  those  who  have  passed  this  examination  may 
hope  for  employment  in  technical  work  for  the  government 
in  connection  with  the  State  railways,  workshops,  hghting 
and  power  plant,  potash  and  coa^  mines,  &c.  In  1909  the 
government  of  Saxony  approached  the  Prussian  Minister  of 
Public  Works  on  the  question  of  the  admission  of  diploma- 
holding  electrical  engineers  to  the  State  examinations  for 
baumeister,  but  the  reply  received  intimated  that  mechanical 
problems  preponderate  in  the  electrical  services  of  the  State, 
and  that  the  possibility  of  transference  to  another  department 
has  to  be  reserved  in  the  case  of  the  high  technical  officials. 

It  is,  however,  contended  in  electrical  circles  that  as  the 
construction  of  electrical  machinery  has  in  the  meantime 
developed  into  a  substantial  portion  of  the  total  business 
in  machine  construction,  the  former  now  has  a  just  claim 
for  special  consideration  in  the  matter.  As  far  as  the 
education  of  future  State  technical  officials  is  concerned,  it 
seems  that  up  to  the  time  of  the  preliminary  examination  for 
a  diploma,  the  intendmg  mechanical  engineer  and  the  elec- 
trical engineer  receive  exactly  the  same  course  of  in- 
struction at  the  Technical  High  Schools  ;  and  also  after  this 
particular  examination,  the  difference  between  the  two  is  not 
one  of  quality  but  one  of  quantity  in  the  numlier  of  subjects. 
The  mechanical  engineer  is  then  concerned  more  with  the 
thermodynamic  branches  of  machine  construction,  whilst 
the  electrical  engineer  is  naturally  more  interested  in 
electrotechnical  matters. 

In  any  case  the  situation  of  the  matter  and  the  whole 
course  of  improvement  at  the  Technical  High  Schools  are 
such,  it  is  held,  as  to  render  it  desirable  that  equal  rights 
should  be  granted  to  both  classes,  although  it  is  agreed  that 
the  admission  of  electrical  engineers  to  'he  examination  for 
State  technical  officials  would  not  carry  with  it  any  claim 
for  Government  appointments,  as  the  latter  would  have,  as 
hitherto,  to  be  filled  according  to  requirements.  It  is  urged 
that  the  gradual  transformation  of  steam  Hues  to  electric 
traction  that  is  now  taking  place  renders  it  all  the  more  justifi- 
able that  electricjxl  engineers  should  be  received  into  Govern- 
ment  service.  The  system  adopted  at  present  by  the  Prussian 
State  Railway  authorities,  who  have  no  certificated  electrical 
engineers  at  their  disposition,  is  to  send  .baumeister  in 
machine  construction  (mechanical  engineers)  to  the  large 
electrical  firms  in  order  to  familiarise  them  with  the  con- 
struction of  electrical  machinery. 

It  is,  however,  urged  that  this  system  will  be  untenable 
in  the  long  run,  as  these  officials  unconsciouslv  become 
inculcated  with  a  special  preference  for  the  types  and 
methods  of  working  of  particular  firms  :  and  that  it  would 
be  far  better  to  admit  electrical  engineei-s  to  the  examination 
in  question,  and  for  them,  having  a  preliminary  knowledge 
and  capable  of  critical  contemplation,  to  be  sent  to  the 
manufacturing  works  of  the  large  firms  for  the  purposes 
of  the  Government. 
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WESTINGHOUSE     PETROL-ELECTRIC      CAR 
FOR    THE    G.    C.    RAILWAY    CO. 


The  Great  Central  Railway  Co.  have  recently  ordered  a 
standard  90-H.r.  petrol -electric  passenger  coach  from  the 
British  Westing- 
house  Co.,  Ltd., 
which  has  been 
under  trial  on  the 
company's  South 
Harrow  line. 

The  car  measures 
41  ft.  Gin.  over  the 
headstocks,  is  8  ft. 
G  in.  wide  over  the 
pillars,  and  'has  a  ' 
clear  inside  height 
of  7  ft.  G  in.  :  it  is 
divided  into  four 
compartments  —  an 
engine  compartment 
which  contains  the 
engine,  generator, 
controller,  instru- 
ment, brake  and 
lighting  set,  to- 
gether    with     the 

necessary- fuel  and  water  tanks,  two  middle  passenger  compart- 
ments to  accommodate  50  passengers  seated,  with  a  middle 
entrance,  and  a  small  compartment  for  the  driver's  use  con- 
taining only  the  controller,  instruments  and  brake  levers, 
although  it  can,  of  course,  be  used  in  addition  for  the  storage 
of  small  articles  of  luggage. 

The  engine  operates  on  the  four-cycle  principle,  has  six 
cylinders  of   140   mm.   bore    x    IGO   mm.  stroke,  and  is 


WESTINGHOUSE  PeTKOL-ELECTKIC   COACH   FOE   THE   G.C.R. 


both  engine  and  generator.  The  usual  reverse  lever  is  pro- 
vided for  reversing  the  direction  of  motion  when  necessary. 
An  attachment  is  provided  which  renders  it  necessary  for  the 
driver  to  hold  the  controllei-  handle  continuously  ;  if  it  should 
be  released  the  power  would  be  cut  off  from  the  motors.  An 
advantage  of  this,  often  known  as  "  dead  man  "  control,  is 
that  should  the  driver  be  suddenly  seized  with  illness  or 

leave    his  position, 
power  is  cut  off. 

The  control  is 
capable  of  meeting 
the  varied  needs  of 
the  service  without 
the  use  of  series 
resistances,  the 
regulation  being  en- 
tirely on  the  field 
of  the  generator, 
thus  securing  the 
maximum  economy 
throughout  the  run. 
A  single  instrument 
is  used  for  indi- 
cating the  generator 
output  in  amperes, 
volts,  and  kilowatts. 
This  is  arranged 
very  neatly  by 
means  of  crossed 
fingers,  and  gives  all  the  desired  information  in  a  very 
easily  understood  and  exceedingly  clear  manner.  A  circuit- 
breaker  in  the  motor  leads  will  trip  the  circuit  in  case  of 
excessive  overload. 

The  drive  may  be  made  from  either  end  of  the  car,  and 
one  man  is  sufficient  for  attending  to  the  engine  and  for 
driving,  thereby  saving  the  cost  of  the  additional  man  needed 
for  stoking  in  a  steam -propelled  vehicle. 
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Views  of  the  Machineby  Compartment,  Westinghouse  Petrol-Electric  Coach. 


designed  for  a  normal  speed  of  950  r.p.m.,  at  which  it  is  Two  motors  are  employed  driving  on  the  axles  of  the  rear 


H.P 

view 


It    is    of 
to  havins: 


CJ  1. 

capable   of   developing    approximately    90 

robust  construction,  and  arranged    with  a 

all  the  parts  as  accessible  as  possible.     A  suitable  governor 

is  provided,  and  a  flexible  coupling  connects  tlie  engine  with 

its  generator,  which   is  of  the  shunt-wound  type  specially 

designed  for  this  service,  and  piovided  Avith  interpoles. 

The  control  of  the  car  is  very  simple,  and  is  entirely  by 
one  handle.  The  controllei'  has  fingers  and  contacts  of  the 
tramway  type,  but  is  arranged  so  that  the  handle  controls 


bogie,  each  rated  at  64  h.p.  on  the  usual  railway  rating. 
The  motors  are  totally  enclosed,  series-wound,  and  of  the 
usual  type  supplied  for  direct-current  railway  working. 

A  separate  petrol  set  is  used  for  operating  a  vacuum 
exhauster  and  driving  a  small  generator,  which  serves  for 
providing  electric  lighting  for  the  coacii.  This  generator 
supplies  current  at  24  volts  to  the  bus-bars  of  a  small  light- 
ing board,  provided  with  switches,  fuses,  and  voltmeter,  and 
the  lamps  are  wired  directly  on  to  this  in  several  circuits. 
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The  car  i»  not  designed  for  higher  speeds  than  40  miles 
an  hour,  but  will  easily  attain  a  speed  of  about  8o  miles  an 
hour  on  the  level,  and  on  the  Harrow  line,  we  understand  it 
was  allowed  to  reach  a  speed  of  45  miles  an  hour. 

An  important  advantage  of  this  system  is  that  during  the 
starting  period  the  full  output  of  the  engine  may  be  obtained. 
This  means  a  very  heavy  torque  during  starting  and  slow 


Rear  Bogie,  with  Motors,  Westinghouse  Petrol- 
Electric  Car 


running,  resulting  in  rapid  acceleration,  a  highly   desirable 
feature  for  suburban  and  other  short  distance  work. 

The  layover  losses  are  entirely  avoided,  and  the  useful 
range  of  the  vehicle  may  be  anything  desired,  since  fuel,  for 
very  long  journeys  may  be  carried  and  ihe  full  power  main- 
tained continuously. 


ELECTRICITY    SUPPLY    AT    MEXBOROUGH. 


The  town  of  Mexborough  (S.  Yorkshire)  has  a  population 
of  about  14,000,  mainly  composed  of  colliers  and  trades- 
people supplying  the  needs  of  the  inhabitants  and  the  sur- 
rounding locality.  As  will  be  seen  later,  the  field  for 
electrical  enterprise  is  by  no  means  favourable,  yet  develop- 
ment has  exceeded  all  expectations,  and  the  two  50-kw. 
generating  units  originally  installed  in  1 902  are  now  replaced 
by  four  100-k\v.  sets,  which  are,  in  turn,  approaching  their- 
maximum  output. 

The  present  equipment  comprises  two  three-crank  Willans 
compound  engines,  direct-coupled  to  Mavor  &  Coulson  six- 
pole  dynamos,  and  two  Belliss  compound  engines  direct- 
coupled  respectively  to  Mavor  &  Coulson  and  Siemens 
generators.  The  Willans  engines  exhaust  to  atmosphere  via 
a  feed  heater  (boiler  feed  being  at  SO"  F.),  but  an  ejector 
condenser  can  be  coupled  to  either  or  both  of  the  Belliss  sets. 
Steam  is  supplied  at  150  lb.  per  sq.  in.  from  two  liancashire 
boilers,  working  in  conjunction  with  a  100-kw.  Meldrum 
destructor. 

Owing  to  the  cheapness  of  coal  in  the  district,  household 
ashes  are  seldom  riddled,  hence  the  town  refuse  is  particularly 
rich  in  burnable  material.  Unfortunately,  this  advantage  is 
at  present  offset  by  the  peculiar  daily  load  curve  of  the  station 
which  necessitates  the  destructor  standing  idle,  with  banked 
fires,  for  14-16  hours  per  diem.  From  3  a.m.  or  4  a.m.  in 
summer,  or  8  a.m.  in  winter  till  ;^  p.m.  or  5  p.m.,  the  whole 
station  output  is  drawn  from  the  storage  cells.  From  2  p.m. 
to  4  p.m.  the  destructor  is  bi'ought  to  full  heat,  and  then 
works  at  full  load  till  about  J  2  p.m.  During  this  shift  one 
or  two  of  the  "Willans  engines  and  one  of  the  Belliss  sets  are 
running,  but  from  midnight  to  8  a.m.  one  Belliss  set  supplies 
the  external  load  and  charges  the  battery.  One  set  is  at 
present  available  as  spare  plant.  The  low  load-factor  of  the 
station  (15'1  per  cent.),  hardly  justifies  the  fitting  of  con- 
densers to  all  the  engines,  but  the  condenser  installed  is 
always  connected  to  the  running  Belliss  engine,  and  is  thus  in 
use  for  16  hours  per  day. 

Water  supply  for  condensing  and  feed  purposes  is  taken 
from  an  adjacent  canal  (see  fig.  1 ) ;  before  passing  to  tlie 
feed  heater  it  is  purified  and  softened  in  a  Paterson  plant 
treating  2,000  gallons  per  hour. 


The  original  A.B.P.  storage  battery,  afcer  fir?  years'  satis- 
factory service,  was  replaced  in  l'.H)7  by  a  set  of  Chloride 
fxjlls,  which,  with  the  exception  of  a  cleaning  and 
the  replacement  of  100  negative  plates,  has  re^juired  no 
attention  since  its  installation.  A  10  years'  maintenance 
contract  for  600  ampere-hours'  capacity  (at  0  honrsj,  has 
been  concluded  with  the  makers.  The  actual  present  capacity 
is  about  750  ampere-hours. 

The  25-ampere  bof^ster-balancer,  installed  at  the  time  th* 
station  was  opened,  has  long  been  overloaded  ;  it  speaks  well 
for  its  construction  that  over  8o  amperes  maximum  ont-of- 
balance  current  has  been  successfully  bandied  by  this  machine 
for  some  time  past.  A  loo-ampere  Crompton  Ijooster 
balancer  is,  however,  now  being  installed. 

During  the  year  ending  March  31st,  1011,  the  maximum 
load  recorded  at  the  station  was  240  kw.,  and  considerable 
extensions  of  supply  have  been  realised  since  that  dat*.-, 
so  that  plant  extensions  cannot  long  be  deferred.  The 
unexpected  growth  of  the  undertaking  has  already  filled  the 
original  engine  room  (40  ft.  x  20  ft.),  and  further  ex- 
tensions will  necessitate  the  erection  of  additional  buildings, 
for  which  there  is  ample  ground  available,  (see  fig.  1).  The 
engine  room  will  probably  be  extended  towards  the  canal, 
good  foundations  being  available,  without  pile  driving,  at  a 
depth  of  4  or  5  ft.  A  500-kw.  turbo-unit  will  probably  be 
adopted  as  the  next  extension  set,  though  Diesel  engine 
developments  arc  being  closely  watched  with  a  view  to 
avoiding,  if  possible,  the  capital  outlay  required  by  additional 
boiler  equipment.  Despite  careful  lagging,  there  is  consider- 
able condensation  loss  in  the  present  long  lengths  of  steam 
piping  traversing  exposed  spaces  between  the  destructor  and 
boiler  house  and  the  engine  room. 

During  the  year  ending  March  31st,  1911,  363,756  units 
were  generated  :  the  total  connections  amounted  to  about 
380  KW.,  and  the  maximum  demand  recorded  at  the  works 
was  280  KW. 

Street  lighting  accounts  for  one-fourth  of  the  total 
sales  ;  and  the  cost  of  this  service  ayerages  2-0 Id.  per  unit, 
including  repairs  and  switching,  or  2-?)0d.  per  unit  including 
only  capital  and  energy  costs.  Four  3-ampere  and  twelve 
5-ampere  J.  &  P.  enclosed  arcs  have  been  in  use  for  some 
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h  f),  Lancashire  boilers  ;  B,  battery  room  :  C,  coal  storo  ;  D,  destructor : 
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\Vh,  coaling  wharf,; 

Fig.   1. 

time,  and  to  these  have  lately  l>een  added  six  British 
AVestinghouse  magazine  flame  arcs.  The  remainder  of  the 
nine  miles  of  streets  are  electricallv  lighted,  chieflv  bv 
Holophane  prismatic  globes  containing  pairs  of  16  c.p.  or 
25  C.P.  220  V.  Sunbeam  '*  tubular  "  lamps. 

The  latter  have  cylindrical  bulbs  with  side  pips,  and 
contain  two  U-loops  of  carbon-filament — the  longer  one 
supported  by  a  horizontal  bracket  and  loop,  the  othei' 
hanging  freely  from  its  ends.  The  reasons  for  the  present 
adherence  to  these  carbon  lamps  (of  which  50  of  50  c.p. 
and  183  of  32  c.p.  are  now  in  use)  are  : — (1)  The  excellent 
lighting  obtained.     A  pair   of    16-c.P.  tubular  lamps  in  a 
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prismatic  globe  are  equivalent  to  two  32  or  jO-C.p.  "  pear  " 
lamps  in  a"  clear  lantern.  (2)  After  3,000  hours  in  service, 
these  lamps  show  remarkably  little  blackening,  and  a  service 
life  of  6,000  hours  is  not  unusual.  (3)  No  metallic  lamps 
are  yet  available  which  will  properly  utilise  the  existing 
glassware. 

Separate  three-wire  cables  (220-440  volts)  supply  the 
street  lamps.  The  lamps  in  each  lantern  are  across  opposite 
sides  of  the  supply  mains,  and  at  11  p.m.,  one  lamp  on 
each  standard,  and  half  on  each  side  of  the  three-wire  uet- 


FiG.  2.— Showing  Lamp  Battens  on  Stall. 

work,  are  switched  off  from  six  control  points  (about  40 
lamps  per  point).  The  remaining  lamps  burn  till  dawn. 
Each  switching  "  round "  occupies  one  man  for  about 
40  minutes. 

Public  houses  and  places  of  amusement  account  for  a 
large  total  load.  Four  "  picture  palaces,"  now  in  operation, 
each  average  15-20  amperes  demand  at  440  volts  (motor- 
generators  being  in  use  near  the  lanterns).  This  demand, 
being  practically  constant  between  7  and  11  p.m.  nightly,  is 
most  valuable  in  flattening  the  evening  peak  (the  summit  of 
which  is  reached  at  about  8  p.m.).  Shop  lighting  consti- 
tutes the  major  portion  of  the  "  private  "  load.  Only  about 
40  residences  are  supplied  ;  these  require  about  2  miles  of 
special  distributing  mains,  and  do  not  form  a  profitable  load. 
Throughout  the  system,  shop  and  street  lamps  are  supplied 
by  independent  cables. 

The  metallic-filament  lamp  "  crisis  "  was  never  severe  in 
this  area,  and  its  effect  is  now  more  than  compensated  by  the 
increased  number  of  lamps  connected.  There  is  here  no 
prospect  of  important  electric  heating  and  cooking  develop- 
ments, and  the  present  motor  load  is  insignificant,  totalling 
only  (50  h.p.  for  the  whole  supply  area. 

A  most  interesting  system  of  market  lighting  is  in  vogue 
on  the  open-air  market  stalls.  Prior  to  the  introduction  of 
the  present  equipment,  some  four  years  ago,  paraffin  flares 
were  used  for  lighting  the  stalls.  Eightpence  per  lamp  per 
1  night  was  charged  for  hire  and  paraffin,  but  so  objectionable 
and  dangerous  were  the  lamps  that  the  proposal  to  provide 
two  25-c.p.  tantalum  lamps  at  Gd.  or  4d.  each  per  evening 
(Saturday  and  Monday  markets  respectively),  and  additional 
lamps  at  3d.  or  2d.  each,  received  instant  approval. 

TABLE  I. — Typical  Demand  in  Mexborough  Maeket 
Lighting  Scheme. 

Number  of  stalls  requiring v  Total 

Four  Six        Eight  25-c.P. 

lamps,      lamps,    lamps,   tantalum  lamps, 

12  3  2  110 

11  2  1  96 
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A  three-wire  feeder  is  run  from  the  supply  station  to  dis- 
tributing boards  placed  in  an  archway  beneath  the  Market 
Hall  (fig.  3).  Thence  eight  overhead  rubber-insulated  cables 
(four  per  side  of  the  three-wire  sy3tem),  are  run,  on  market 
evenings,  through  reel  brackets  placed  on  the  stalls  (fig.  2)  to 
2  in.  X  2  ill.  wood  battens  supported  between  the  end  frames 
of  the  stalls  as  shown.   These  battens  are  permanently  cabled 


Side  of 

, — NumI 

three-wire 

Two 

system. 

lamps. 

Positive... 

...      14 

Negative 

...     16 

Total 

on  01  stalls 

with  cased-in  wires  and  fitted  with  bayonet  lamp-holders  and 
white  enamelled  reflectors.  One  or  two  battens  per  stall  and 
two,  four,  six  or  eight  lamps  per  batten  are  provided  accord- 
ing to  the  requirements  of  the  stall  holder  (see  Table  I)  ; 
110-volt  tantalum  lamps  are  run  two  in  series.  A  fuse  box 
is  provided  in  each  row  of  stalls,  and  adjacent  rows  are  con- 
nected to  different  service  branches,  so  that,  in  case  of  a  fuse 
blowing,  the  stalls  affected  are  sufficiently  lighted  from  neigh- 
bouring rows.  Connection  between  battens  placed  end  to  end 
in  a  row  of  stalls  is  effected  by  lengths  of  cable  with  adaptors 
fitting  into  the  end  lampholders  of  the  battens. 

So  far,  only  trivial  repairs  have  been  required  in  the  dis- 
tributing leads  (which  are  stored  on  drums  when  not  in  use), 
and  lamp  breakages,  with  an  average  of  200  lamps  in  use, 
average  two  per  week.  Two  men  can  erect  or  dismantle  the 
whole  temporary  equipment  in  one  hour,  and  an  assistant  is 
always  in  attendance  at  the  distributing  boards  to  replace 
lamps,  fuses,  &c.  The  convenience  and  hygienic  value  of  the 
electrical  system  cannot  be  exaggerated,  and  a  simpler  and 
more  effective  system  could  hardly  be  desired.  The  lamp- 
hiring  fees  are  collected  with  the  stall  rents. 

The  Market  Hall  is  well  lighted  by  groups  of  three  Osram 
lamps  in  reflector  lanterns,  and  stall  holders  are  provided  with 
55-watt  lamps  at  4d.  per  evening. 

Considering  the  small  output  of  the  station  and  the 
poor  day  load  at  present  available,  the  generating  costs  are 
exceptionally  low  at  Mexborough,  and  thef  financial  position 
of  the  undertaking  is  very  satisfactory.  The  costs  of  pro- 
duction per  unit  for  the  year  ending  March  31st,  1911, 
amounted  to  0"76d.  per  unit,  and  the  total  costs  to  l'37d. 

Prepayment  meters  are  employed  in  a  few  cases,  but  the 
standard  flat  rate  for  lighting  supply  is  4d.  per  unit  to 
houses  and  shops  alike,  with  a  sliding  scale  of  discounts  to 
large  consumers. 

A  flat  rate  of  3d.  per  unit,  with  discounts,  will  probably 
be  made  in  the  near  future.  Supply  for  power  purposes  is 
at  from  2'5d.  to  Id.  (net)  per  unit,  according  to  the  total 
consumption.  The  average  revenue  per  unit  sold  being 
3*10d.,  a  balance  of  l*73d.  per  unit  was  carried  to  net 
revenue  account  in,  1910-11,  as  against  l*62d.  in  1909-10 


Distribution    Boards 
under  MARKET  HALL 
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Negative  Circuits  similar  to  above. 
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Fig.  3. — Akeangement  of  Wiring,  Mexborough  Market. 

Consistent  endeavours  have  been  made  to  curtail  capital 
expenditure,  and,  of  the  £23,900  of  loans  sanctioned  to  date 
(£59"75  per  kw.  on  the  present  station  capacity),  £1,644 
remains  unexpended  and  £6,619  has  been  repaid.  The 
undertaking  realised  10  per  cent,  gross,  and  2*5  per  cent, 
net  profit  during  1910-11,  and  is  fortunate  in  having 
accumulated  a  handsome  depreciation  and  renewals  fund. 

In  this  small  community,  the  "  satisfied  consumer  "  is  an 
invaluable  asset  to  the  supply  station.  The  whole  of  the 
street  lighting  is  already  in  the  hands  of  the  electricity 
department,  and  there  is  every  prospect  of  continued  rapid 
development  of  private  supply. 

Within  the  last  12  months  the  Mexborough  and  Swinton 
Councils  have  acquired  joint  ownership  of  the  hitherto  com- 
pany-owned   gas    works  supplying  the    two   areas.      This 
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change  is  not  likely  to  affect  Lhe  electricity  department 
otherwise  than  by  restricting  the  capital  available  for  its 
extension,  and  by  postponing  for  a  time  the  realisation  of  a 
scheme  of  "  unlimited  use  "  contracts  for  four-light  cottage 
supply,  which  had  been  drafted. 

There  is  an  admirable  field  for  trolley-'buses  in  the  Mex- 
borough  district,  and  it  is  very  probable  that  those  will  be 
adopted  in  the  near  future.  The  efficiency  of  the  station 
would  then  be  greatly  improved  by  the  advent  of  an 
important  day  load.  Could  a  joint  board  be  arranged  to 
supply  electrical  energy  from  the  Mexborough  station  to  the 
neighbouring  Wath  and  Swinton  areas,  and  t(j  run  a  trolley- 
'bus  service  over  the  Mexborough,  Bolton,  Goldthorpe,  Wath 
and  Swinton  districts,  residents  in  the  latter  would  be  ren- 
dered a  service  no  less  than  the  economic  advantage  accruing 
to  the  administrati\e  authorities  concerned. 

In  concluding  these  notes,  we  must  express  our  indebted- 
ness to  Mr.  J.  Senior,  the  resident  electrical  engineer,  for 
his  courtesy  and  assistance  in  explaining  the  conditions  and 
working  of  his  undertaking. 


NOTES    FROM    CANADA. 


[from  our  special  correspondent.] 


An  Association  called  the  Ontario  Municipal  Electric 
Association  has  recently  been  formed,  and  it  is  intended 
that  the  various  municipalities  represented  by  it,  which  all 
take  current  from  the  Hydro-Electric  Power  Commission  of 
Ontario,  shall  act  in  concert  and  assist  the  Commission  in 
furthering  all  matters  connected  with  the  development  of 
water-powers,  and  the  use  of  electricity  generated  thereby, 
throughout  the  Province.  As  Ontario  is  one  and  one-fifth 
times  the  area  of  the  British  Isles  and  she  possesses 
abundant  water-powers,  it  will  be  seen  that  there  is  plenty  of 
scope  for  the  efforts  of  the  Commission  and  of  the  muni- 
cipalities referred  to. 

A  recent  report  on  the  natural  resources  of  Northern 
Ontario  states  that  there  are  20  million  acres  of  good  agri- 
cultural land  to  be  settled  in  that  part  of  the  province. 
^  Besides  this  there  are  extensive  mining  regions  which  are 
steadily  advancing  in  importance. 

The  geological  survey  branch  of  the  Department  of  Mines, 
in  one  of  its  reports,  gives  some  interesting  details  as  to  the 
mineral  wealth  of  Canada. 

The  coal  supply  of  Nova  Scotia  has  been  estimated  at 
6,000  million  tons. 

iron  is  found  in  most  parts  of  the  country,  but  it  is  not 
yet  mined  on  a  very  large  scale  :  notable  expansion  is 
expected. 

Gold  is  mined  in  British  Columbia,  the  Yukon,  Ontario, 
Nova  Scotia  and  Quebec. 

Silver  is  found  in  abundance  in  Northern  Ontario  and  in 
British  Columbia,  and  it  is  said  that  the  silver  districts  of 
Cobalt  and  the  Montreal  River  occupy  the  premier  position 
in  the  world. 

Lead,  though  mined  only  in  British  Columbia,  occurs  in 
other  provinces. 

Copper  is  found  in  British  Columbia,  Ontario,  and 
Quebec. 

Nickel  is  said  to  be  one  of  the  most  important  metallic 
products  of  the  Dominion. 

Manganese,  mercury,  platinum,  tin,  arsenic,  antimony,  and 
graphite,  are  all  to  be  found  in  various  parts  :  while 
asbestos,  gypsum,  mica,  and  corundum,  are  extensively  mined 
at  the  present  time.  Asbestos  is  the  chief  mining  product 
of  Quebec,  the  deposits  in  that  province  being  the  most 
important  in  the  world. 

The  foregoing  minerals  will  be  mined  in  increasing 
quantities  as  time  goes  on,  and  as  the  population  of  the 
country  increases,  and  will  add  enormously  to  the  wealth  of 
Canada.  Though  the  information  given  is  not  of  direct 
interest  to  electrical  engineers,  it  will  serve  to  give  some 
slight  idea  of  the  wonderful  possibilities  of  this  vast 
section  of  the  British  Empire — incidentally  there  should  be 
some  interest  in  the  fact  that  coal  ^nd  other  mines  are  sure 


to  use  electrical  appliances  Uj  an  increasing  extent  every 
year. 

As  a  Britisher  in  Canada  your  correspondent  was  very 
interested  in  the  recent  article  on  "Colonial  References," 
dealing  with  conditions  in  South  Africa.  Conditions  over 
here  are  somewhat  different  from  those  prevailing  in  that 
country,  and  though  it  may  l>e  doubtful  whether  a  man 
returning  home  after  good  experience  here  would  have  much 
<;hance  of  finding  suitable  employment,  there  is  no  doubt 
that  a  good  man  with  a  few  years  of  Canadian  experience 
behind  him  would  be  worth  his  weight  in  gold  U)  any  firm 
determined  to  work  up  a  business  connection  here,  as  be 
would  be  able  to  advise  them  on  subjects,  and  in  ways,  in 
which  home  engineers  are,  necessarily,  entirely  ignorant. 
Any  good  British  firm,  acting  under  the  advice  of  such  a 
man  and  having  a  capable  repres^^ntative  in  this  country, 
should  be  able  to  do  a  profitable  business. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  ca/nnot  appear  ujttil 
the  following  week.  Correspondents  should  forward  their  communi- 
catiom  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer^ s  name  and  address  in  omr  possessxvn. 


Fraudulent  Tests. 

I  have  read  with  considerable  amusement  the  protest  of 
"  Modulus  "  against  the  article  on  "  Fraudulent  Tests  "  in 
your  issues  of  the  .3th  and  1 2th  inst.  If  ever  there  was  a 
case  of  a  "  forlorn  hope,"  it  is  that  of  your  correspondent  to 
uphold  the  sanctity,  the  respectability — I  nearly  said  the 
honour — of  some  of  our  British  manufacturers. 

With  "Modulus,"  T  can  claim  l.">  years'  experience  in  test 
rooms  of  some  of  the  foremost  manufacturers  of  the  day,  and, 
absurd  as  it  is,  among  the  most  reputable.  In  addition,  I  have 
represented  consulting  engineers  for  official  tests  in  some  of 
the  leading  works.  The  only  difference  between  my  own 
experience  and  that  of  the  contributor  of  the  article  is  that 
the  tests  that  I  have  carried  out  for  manufacturer's,  and 
witnessed  for  consultants,  have  been  purely  electrical.  I  can 
fully  endorse  the  conclusions  of  the  writer  of  the  article  that 
most  official  tests  are  "  faked." 

"Modulus"  says  that  he  would  not  "dare  have  the 
effrontery  to  attempt  to  befool  by  most  of  the  obviously  crude 
and  certain-to-be-found-out  so-called  tricks  of  the  test  bed  " 
mentioned  by  the  writer  of  the  article.  Um  I  he's  not  much 
use  in  a  test  room,  then,  that's  all. 

The  experience  of  "  Modulus  "  as  to  Admiralty  overseers 
is  14  years  of  his  life  wasted.  "What  will  he  say  when  I  tell 
him  that  I  have  pushed  a  universal  galvanometer  shunt  over 
by  one  stop  to  get  a  test  passed,  and  that  directly  under  the 
nose  of  the  overseer  ? 

Such  practices  may  be  '*  bad  policy."  That  is  not  the 
point  ;  they  are  adopted.  The  methods  may  be  "  insane," 
but  they  are  adopted,  and  the  firms  adopting  them  pay 
dividends. 

It  is  useless  for  "  Modulus "  to  grumble  that  the  con- 
clusions of  the  article  are  not  that  "  AH  mt- n  are  Liars,"  but 
liars  all  the  time.  He  must  face  facts.  Test-room  men 
are.  all  liars,  and  liars  all  the  time,  and  then  some — as  the 
Americans  htive  it — where  official  tests  are  concerned. 

I  can  assure  "  Modulus  "  that  some  of  the  amusement  of 
the  test  man's  life  is  the  tricking  of  inspecting  engineers. 
Just  as  some  men  find  pleasure  in  risking  their  necks  in 
riding  dangerous  horses,  driving  cars  over  dangerous  places, 
or  dare-devil  feats  in  aeroplanes,  so  the  test  man  gets  his 
fun  in  skimming  as  near  as  he  can  on  "  official  tests." 
Bah  !  they  are  not  worth  the  paper  they  are  written  on. 

I  could  multiply  up  cases  in  which  I  have  participated 
ad  nauseam,  could  any  good  come  of  it.  It  is  useless.  It 
was  ever  thus,  and  thus  in  these  commercial  days  it  will 
ever  be. 

The  denial  of  "Modulus"  that  falsified  instruments  exist 
is  piffle.  The  fact  that  he  cannot  conceive  "  that  any  sane 
engineer  would  attempt  such  impossible  methods  "  merely 
argues  lack  of  knowledge.  Such  "impossible"  methods 
are  used  —  and  succeed.  Finally,  if  *'  ^lodulus "  will 
detach   himself   from  his  exalted   rank  in   a    works   and 
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carry  out  an  official  test  he  will  soon  be  initiated  into  the 
mysteries  of  these  plausible  fakes  or — lose  his  job. 

As  a  certain  amount  of  my  bread  and  butter  comes  from 
my  being  "  a  liar,"  and  "  a  liar  all  the  time,"  I  must  ask 
you  to  withhold  ray  name,  and,  although  a  liar  has  for  once 
spoken  the  truth,  will  subscribe  myself 

Pinto. 


"  Modulus "  has  already  replied  to  the  article  under  the 
above  title,  and  doubtless  those  in  authority  in  the  testing 
departments  of  responsible  firms  could  give  even  more  com- 
plete replies.  I  only  wish  to  refer  to  one  or  two  minor 
points.  I  had  the  honour  of  spending  some  time  in  the 
testing  department  of  a  large  electrical  engineering  firm,  and 
so  the  statement  that  "  any  experienced  tester  could  add  to 
the  list,"  appeals  to  me.  During  my  time  I  worked  on 
many  official  tests,  and  a  variety  of  fakes  were  certainly 
adopted,  but  nearly  all  in  order  to  shorten  the  time  of  test, 
and  to  avoid  overtime,  very  few  indeed  to  pass  a  bad 
machine.  The  only  fault  that  I,  as  a  tester,  had  to  find 
with  an  official  inspector,  was  that  he  arrived  late  in  the 
morning,  and  then  wanted  a  day's  work  done,  thus  keeping 
the  tester — usually  a  college  man  unused  to  early  rising — up 
late  with  the  prospect  of  rising  early  next  day  ;  and  also 
completely  upsetting  his  social  arrangements.  Under  such 
circumstances,  it  was  natural  that  all  possible  should  be  done 
to  complete  the  test  without  delay,  with  no  desire  to  hustle 
the  inspector  into  passing  a  bad  machine.  It  should  be 
remembered  that  all  machines  for  official  tests  are  tested 
beforehand,  and  all  faults  rectified  in  anticipation  of  a  strict 
inspector.  This  is  as  great  a  safeguard  as  the  subsequent 
*'  on  site  "  test. 

Personally,  I  would  absolve  the  firm  from  all  responsibility 
for  test-bed  fakes.  I  never  received,  nor  ever  heard  of  any 
of  my  colleagues  receiving  instructions  to  falsify  tests  ;  and 
certainly  no  "  adjusted  "  instruments  were  ever  employed. 

I  do  not  intend  to  add  to  the  list  of  means  of  falsification 
— I  do  not  wish  to  destroy  the  innocence  of  the  tester  of  the 
present  day — nor  do  I  intend  to  refer  in  detail  to  the  means 
suggested.  Just  three  of  these  I  would  criticise.  The  first 
is  the  removal  of  load  while  the  inspector  is  at  lunch.  This 
is  an  obvious  method,  but  if  a  curve  be  taken  of  the 
temperature  of  the  stationary  parts — stator  or  series  field 
windings — such  an  action  is  easily  detected.  This  curve 
should  certainly  always  be  taken.  Then  the  temperature 
rise  should  always  be  checked  by  taking  hot  and  cold 
resistances,  and  calculating  increase  of  temperature  from 
the  known  temperature  coefficient.  This  is  a  far  more 
reliable  check  than  might  be  imagined. 

The  use  of  a  second  rheostat  in  series  with  the  field  is  new 
to  me,  but  it  would  be  easily  checked  by  a  reading  of  the 
field  current.  In  every  regulation  test  I  ever  did,  whether 
official  or  otherwise,  the  field  current  was  taken,  as  well  as 
the  line  volts,  and  any  variation  in  the  resistance  of  the 
field  circuit  would  be  easily  detected. 

R.  S.  T.  V. 

London,  S.W.,  April  22nd,  1912. 


The  New  Articles  of  the  I.E.E. 

Among  the  recent  proposals  of  the  Council  for  the  amend- 
ment of  the  Articles  of  Association  of  the  Institution  of 
Electrical  Engineers,  those  for  the  modification  of  the  con- 
ditions of  membership  and  the  formation  of  the  new  class  of 
Licentiates  encountered  very  determined  opposition.  The 
proposals  in  question  seem  to  be  held,  at  the  present  moment, 
in  abeyance,  presumably  while  the  Council  examines  the 
matter  further.  If  this  be  so,  then  I  would  suggest  that 
the  suggested  alterations  of  the  constitution  of  the  American 
Institute  of  Electrical  Engineers,  which  are  put  forward  by 
the  governing  body  of  that  society  be  taken  into  serious 
consideration  by  our  Council,  as  I  am  of  the  opmion  that 
the  alterations  proposed  by  the  American  Institute,  while 
attaining  a  similar  end  to  the  Institution's  suggestions,  are 
not  open  to  the  same  objections  ps  are  these. 

The  opinion  has  been  expressed  by  many  that  the  above- 
mentioned  proposed  alterations  of  the  conditions  of  member- 
ship of  our  Institution  will  result  in  a  levelling  down  of  the 
Status  given  by  membership.     The  American  proposals,  on 


the  other  hand,  are  certainly  of  the  nature  of  a  levelling  up. 
They  consist,  in  short,  of  the  formation  of  a  new  class  at  the 
top — viz.,  higher  than  the  grade  of  "  Member "  and 
designated  "  Fellow."  To  this  class  engineers  only  will  be 
admitted  who  possess  certain  stringent  qualifications.  Below 
this  will  come  the  class  of  full  member  and  the  associate. 

I  will  not  take  up  your  space  to  point  out  the  advantages 
of  this  scheme  as  compared  with  our  own,  but  respectfully 
submit   the  same   to   the   decision   of   the   Council  of  the 

Institution. 

Charles  C.  Garrard. 

Sntton  Coldfield,  April  17th,  1912. 


Review  of  •'  Electric  Mains." 

It  is  generally  inadvisable  for  an  author  to  comment  on 
an  unfavourable  review,  but  I  think  this  rule  may  be  safely 
broken  in  face  of  the  extraordinary  attack  made  by  your 
reviewer,  in  the  issue  on  April  12th,  on  the  publishers  of 
"  Electric  mains  and  distributing  systems  "  (The  Electrician 
Publishing  Co.,  Ltd.) 

First  of  all  he  should  not  have  forgotten  that,  by  the 
courtesy  of  the  publishers,  one  of  the  earliest  copies  was 
placed  at  his  disposal.  No  list  of  errata  had  then  been 
inserted,  but  this  was  done  very  shortly  afterwards.  This 
list  contained  practically  all  the  instances  of  error  mentioned 
by  your  reviewer. 

The  authors  do  not  agree  that  uniformity  of  symbols  is  at 
all  necessary  in  a  book  of  this  kind.  The  diagrams  are  so 
simple  that  it  is  preferable  for  the  reader  to  turn  to  them 
from  the  adjoining  text,  instead  of  trying  to  remember 
pre-arranged  symbols. 

It  is  a  little  amusing  to  note  that  in  the  solitary 
algebraical  expression  which  the  reviewer  himself  employs, 
the  setting  up  is  not  beyond  reproach. 

The  redundant  and  omitted  words  referred  to  must  depend 
on  ideas  of  style  of  which  the  reviewer  alone  possesses  the 
secret.  To  suggest  that  the  book  is  practically  useless 
because  of  lightly  printed  fraction  lines  and  sundry  printer's 
errors,  obvious  to  a  first  year  student  of  algebra,  is  to  make 
a  statement  which  stultifies  itself  by  its  wild  extravagance. 
It  would  be  pleasant  to  return  the  compliment,  the  authors 
were  paid  on  their  "fearless and  straightforward"  criticisms, 
but  the  reviewer's  statements  on  the  get-up  of  the  book 
cannot   unfortunately    be   described    in    such    gentle    and 

innocuous  terms. 

J.  R.  Dick. 

Reading,  April  22nd,  1912. 


Anticipating  that  the  authors  would  not  be  delighted 
with  my  review  of  "  Dick  and  Fernie,"  I  endeavoured,  to 
express  therein,  as  clearly  as  possible,  my  disappointment  at 
having  to  write  as  I  did  about  u.  I  will  deal  with  Mr. 
Dick's  letter  as  briefly  as  possible. 

Every  reviewer  is  aware  that  the  volume  he  receives  is  an 
early  copy,  but  I  consider  that  the  length  of  time  that  elapsed 
between  the  first  publication  of  the  articles  in  the  Electrician 
and  the  appearance  of  the  book  was  quite  sufficient  to  allow 
of  the  removal  of  all  serious  defects. 

Perhaps  uniformity  of  symbols  is  not  exactly  necessary, 
but  that  it  is  desirable,  I  think,  no  one  will  deny.  Do  we 
not  have  an  international  committee  to  provide  uniformity  ? 
Why,  then,  should  Mr.  Dick  object  to  keeping  to  one  set  of 
symbols  ?     Surely  it  would  be  easier  for  himself. 

Mr.  Dick  is  welcome  to  the  "  little  amusement "  (precious 
little,  I  should  think)  that  he  gets  out  of  the  setting  up  of 
the  algebraical  expression  referred  to.  Your  setting  is  at 
least  not  incorrect,  and  the  idea  of  comparing  a  text-book, 
produced  very  much  at  leisure,  with  a  weekly  journal 
produced  under  pressure  of  time,  is  remotely  verging  upon 
the  extreme  confines  of  coolness. 

Mr.  Dick's  comments  on  the  reviewer's  "  secrets  of  style  " 
are  not  for  me  to  answer. 

He  is  scarcely  complimentary  to  his  colleague  and  himself 
when  he  suggests  that  "  errors  obvious  to  a  first-year  student 
of  algebra  "  were  passed  in  the  proofs.  I  have  yet  to  meet, 
however,  the  first-year  student  of  algebra  who  deals  with  the 
putting  of  differentiated  expressions  equal  to  zero. 


Vol.70.    No.  1,796,  April  20,  1912.]        THE    ELECTRICAL    REVIEW. 


G69 


I  cannot  nee  that  ^Ir.  Dick  lias  made  out  any  case  for 
departing  from  the  excellent  rule  which  he  mentions  in  his 
first  sentence.  If  he  is  satisfied  with  the  get-up  of  the  work, 
I  suppose  it  is  no  business  of  mine  to  grumble,  but  I  can 
only  say  that  I  should  never  have  allowed  any  work  of  mine 
to  reach  a  reviewer's  hands  in  the  state  in  which  this  reached 
mine. 

I  gave  my  considered  opinion  on  the  book  as  a  literary 
and  as  an  engineering  work,  and  I  have  nothing  to  add  to 
it,  and  nothing  to  withdraw  from  it.  I  am  not  concerned 
with  whether  or  not  it  is  agreeable,  either  to  the  authors, 
or  to  the  publishers  whom  Mr.  Dick  seems  to  be  so  anxious 
to  defend. 

Your  Kevieiver. 


Electricity  Direct  Irom  tlie  Coal  Mine. 

In  your  issue  of  the  12th  inst,,  there  is  an  editorial  dis- 
cussing Sir  W.  Ramsay's  suggestion  as  to  producing  gas 
direct  from  the  coal  mine  without  hewing  the  coal.  The 
difficulties  connected  with  this  method  of  working  are  very 
correctly  pointed  out,  and  you  propose  that  these  difficulties 
might  be  overcome  by  hewing  the  coal  and  converting  it 
into  gas  at  the  base  of  the  shaft,  from  which  point  the  gas 
would  be  brought  to  surface  and  there  used  to  generate 
electricity. 

I  have  delayed  suggesting  another  alternative  feeling  sure 
that  it  would  be  made  by  others  and  appear  in  your  issue 
of  the  19th  inst.  I  have  had  it  many  years  in  mind,  as 
doubtless  have  ether  engineers,  but  I  do  not  remember 
having  seen  it  published. 

My  proposition  is  that  the  coal  should  be  used  at  the 
base  of  the  up-cast  shaft  to  work  a  steam  operated  power 
plant  there  situated,  from  which  point  electricity  could  be 
easily  and  conveniently  transmitted. 

The  up-cast  shaft  would  be  used  as  a  smoke  flue  for  the 
boilers  ;  how  far  this  would  serve  as  an  automatic  ventilator 
for  the  whole  mine  would  depend  upon  circumstances,  but 
the  practice  of  ventilation  by  means  of  fire  at  the  base  of 
the  up-cast  shaft  is  old  and  well  known,  whilst  the  draught 
could  be  increased  if  necessary  by  an  air  propeller,  as  is 
common  in  modern  boiler  houses. 

In  your  issue  of  the  19th  inst.,  you  state  various  reasons 
why  gas  engines  have  been  less  successful  than  steam  engines 
in  this  country  ;  it  is  unnecessary,  therefore,  for  me  to 
reiterate  these  in  support  of  my  proposition.  Either 
alternative  saves  the  cost  of  bringing  the  coal  to  bank,  but 
my  scheme  inter  alia  obviates  using  much  of  the  valuable 
shaft  area  which  gas  pipes  would  occupy. 
■  I  venture  to  suggest  to  the  engineers  of  the  different 
Kent  coal  companies,  that  the  comparative  proximity  of 
their  mines  to  London  renders  this  proposition  particularly 
worthy  of  their  full  consideration. 

W.  Geipel. 

London,  S.E.,  April  22nd,  1912. 


Midland  Electrical  Exhibition. 

With  reference  to  the  above  Exhibition  which  it  was 
proposed  to  hold  at  the  Bingley  Hall,  Birmingham,  from 
October  7th  to  26th,  I  regret  to  inform  you  that  the 
British  Electrical  and  Allied  Manufacturers'  Association  has 
declined  to  allow  its  members  to  take  space  at  this  Exhibi- 
tion. They  suggest  an  alternative  by  which  the  whole  cost 
and  hazard  of  the  Exhibition  would  be  thrown  upon  the 
shoulders  of  the  local  authorities,  whilst  the  manufactuiers, 
whose  goods  would  be  exhibited  and  sold  at  the  Exhibition, 
would  pay  nothing  whatever  beyond  a  trifling  contribution 
towards  the  general  expenses  ;  this  alternative  the  Executive 
Committee  are  unable  to  accept. 

They  consider  that,  as  any  benefit  which  would  result 
from  the  Exhibition  would  be  first  felt  by  the  manufac- 
turers whose  goods  are  shown,  these  manufacturers  should  at 
least  be  prepared  to  bear  a  fair  share  of  the  cost.  Moreover, 
a  much  larger  proportion  of  the  profit  derived  from  an 
increase  in  business  would  be  obtained  by  the  manufacturers 
than  by  the  local  authorities  and  companies  who  provide 
electrical  energy.  When  it  is  remembered  that  before  any 
electrical  energy  can  be  employed,  plant  must  be  purchased 
for  its  generation,  mains  laid  for  its  distribution  and  elec- 


trical machinery  for  its  employmenL  purchased,  it  will  be 
obvious  U>  everyone  that  the  expenditure  which  passes  into 
the  jxKjketB  of  the  manufacturers  is  much  more  substantial 
than  that  obtained  by  the  undertakers,  who  are  selling  the 
current. 

The  promoters  of  the  Exhibition  deplore  the  attitude 
which  the  Manufacturers'  Asswnation  has  taken  up  ;  they 
consider  that  a  valuable  opportunity  for  demonstrating  to 
the  manufacturers  and  residents  of  one  of  the  richest  and 
most  prosperous  industrial  districts  in  the  country  the 
superior  advantages  to  be  derived  by  the  employment  of 
electricity  has  been  lost. 

They  have  had  so  many  private  assurances  from  members 
of  the  Association  that  they  are  confident  that,  had  the 
Manufacturers'  Assfwjiiation  left  their  members  free  to 
take  space  upon  the  terms  usual  under  snch  circumstances, 
a  splendid  and  representative  Exhibition  would  have  been 
obtained. 

The  Council  of  the  B.E.A.M.A.  includes  representatives 
of  firms  who  manufacture  steam  plant  and  large  generating 
plant,  to  whom  aa  Exhibition  of  the  kind  proposed  does  not 
appeal,  and  apparently  their  influence  has  been  thrown  in 
the  scale  against  the  desires  of  those  manufacturers  who 
would  benefit,  with  the  result  that  a  grave  error  of  judg- 
ment has  been  committed.  This  is  additionally  unfortunate, 
as,  in  view  of  the  recent  conditions  in  the  neighbourhood  of 
Birmingham  arising  out  of,  and  in  consequence  of,  the  coal 
strike,  the  opportunities  of  introducing  and  pushing  the 
employment  of  electrical  apparatus  are  unusually  favourable, 
and  with  reasonable  courage  and  enterprise  on  the  part  of 
the  manufacturers,  a  substantial  increase  in  their  employ- 
ment could  have  been  secured. 

Howard  Fonlds, 

Hem.  Sec,  t/w  Midland  Electrical 

Uxhibition  Hxecutixe  Committee. 

Birmingham,  Ajml  2drd,  1912. 


Architects  and  Engineers. 

I  suppose  the  Association  of  Consulting  Engineers  is  dead, 
or  was  it  stillborn  ?  But  if  Mr.  James  Swinburne  and  his 
young  men  are  still  alive,  cannot  they  turn  their  attention 
to  the  poaching  that  goes  on  by  architects  who  build  hos- 
pitals, large  asylums  and  other  institutions  ? 

The  amount  of  pure  engineering  work,  besides  electric 
lighting,  which  is  in  the  hands  of  plumbers  and  hot-water 
"  engineers  " — each  architect  having  usually  his  pet  firm — 
is  very  large,  though  but  a  small  percentatre  of  the  total 
upon  which  the  architects  charge  their  commission  ;  and, 
in  cases  where  an  engineer  is  called  in  to  advise,  the  com- 
mission on  the  engineering  work,  or  a  portion  of  it,  has  to 
be  shared. 

If  an  engineer  attempts  to  build  a  bridge,  without  calling 
in  an  architect,  what  a  row  is  kicked  up  in  and  out  of  Par- 
liament ;  and  why  should  not  the  Association  of  Consulting 

Ensrineers,  if  it  exists,  try  to  be  useful  ? 

Fair  Play. 

London,  April  20th,  1912. 


Public  Clocks  for  Southport.— After  exhaustive  trials 

of  several  systems  of  electric  clocks  extending  over  the  last  12 
months,  the  Corporation  of  Southport  has  now  announced  its 
decision  regrarding  the  proposed  municipal  time  service  for  the 
boroujfh.  It  has  adopted  the  "  Synchronome  "  method  of  electrical 
impulse  dials,  of  which,  to  bepin  with,  15  will  be  erected  for  the 
most  part  on  trolley  posts  and  arc  lamp  standards  at  points  widely 
distributed  throufrhout  the  town.  The  controlling  pendulum  will 
be  placed  in  the  chief  office  of  the  Borough  electricity  and  tramway 
engineer,  connection  to  the  dials  in  singrle  series  circuit  being  by 
means  of  upwards  of  seven  miles  of  wire,  most  of  which  is  under- 
ground. Where  overhead  line  is  used,  special  precautions  are  being 
takf  n  to  avoid  »n  interruption  of  the  service  in  the  event  of  break- 
down. The  dials  are  of  hi^h  temperature  enamelled  metal,  with 
movements  and  hands  totally  enclosed  in  hermetically-sealed 
weatherproof  cases  of  the  same  material.  The  installation  is 
fundamentally  a  duplicate  of  that  at  Marble  Arch,  but  carried 
out  on  a  much  larger  scale,  by  the  SyuchkosoME  Co.,  of  Clerken- 
w^ell,  and  capable  of  indefinite  extension. 
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THE  LAKE  COLERIDGE  POWER  PLANT.  N.Z. 


WoKK  has  recentlj  been  commenced  on  the  first  of  the  hydro- 
electric power  schemes  of  the  New  Zealand  Government  to  be  put 
in  hand  under  the  Water  Power  Act  of  1903.  The  provisions  of 
this  Act  vest  the  right  to  all  water  power  within  the  Dominion 


Cm*VCTA-K' 
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ELaks  I^ziinsule 


Fig.  1. — The  Lake  Coleridge  (N.Z.)  Electric  Supply  Area. 


of  New  Zealand  in  the  Government,  and  confer  on  the  Minister  of 
Public  Works  the  necessary  powers  to  construct  and  operate  hydro- 
electric installations. 

A  report  was  obtained  in  1904  from  Mr.  L.  M.  Hancock,  of  the 
California  Gas  and  Electric  Corporation  dealing  with  the  subject 
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Fig.  2. — Proposed  Sub-Station  Arrangement. 


in  a  comprehensive  manner.     The  Public  Works  Department,  at 

the  same  time,   investigated   all    the  available  sources    of  power 

within  the   Dominion,  gauged  the  rivers  and  instituted  a  system 

of  recording   the   rainfall    and    the    flow 

of    the    most    important    rivers.      A   full 

report  was  prepared  by  the  late  Engineer  in 

Chief,  Mr.  P.  S.  Hay,  dealing  exhaustively 

with  the  available  sources  of  power,  which 

has  formed   the   basis    of    all    subsequent 

investigations  on  the  subject. 

After  considerable  discussion  the  Govern- 
ment decided  to  carry  out  the  development 
works  themselves  in  preference  to  leasing 
them,  and  the  "  Aid  to  Water  Power  Act "' 
of  1910  authorised  the  Government  to  raise 
loans  not  exceeding  £500,000  per  year  for 
five  years  for  this  purpose.  A  special 
branch  of  the  public  works  department  was 
established  to  carry  out  the  work  and  was 
placed  under  the  charge  of  Mr.  E.  Parry, 
assisted  by  Mr.  L.  Birks. 

The  first  scheme  to  be  put  in  hand  is 
the    Lake    Coleridge    installation    for  the 

supply  of  Christchurch  and  the  Canterbury  Province.  The  head- 
works  for  this  development  are  no-v  in  hand,  and  specifications 
have  been  prepared  and  tenders  invited  for  the  neceppary  plant 
and  equipment. 

The  approximate  area  of  supply  is  ehovn  in  fig.  1 , 


Lake  Coleridge  is  situated  in  the  Southern  Alps,  about  70  miles 
to  the  west  of  Christchurch.  Its  surface  is  1,667  ft.  above  sea 
level ;  it  is  10  miles  long  and  2i  miles  wide,  with  an  area  of 
14  sq.  miles.  In  spite  of  its  altitude  the  lake  does  not  freeze,  and 
its  shores  are  entirely  free  from  driftwood  or  other  refuse.  The 
outlet  of  the  lake  is  at  the  western  end,  where  the  waters  discharged 
from  the  lake  and  the  Harper  and  Wilherforce  Rivers  unite  to 
join  the  Rakaia  River  further  down.  The  latter  river  flows  east- 
ward parallel  to  the  lake  shore,  and  separated  from  it  by  a  ridge 
ranging  from  li  to  2^  miles  wide,  consisting  of  soft  shale  covered 
with  glacial  drift  in  a  matrix  of  clay.  The  river  beds  have  an 
average  fall  of  30  ft.  to  the  mile,  and  a  length  from  the  lake  outlet 
to  a  point  in  the  Rakaia  opposite  the  eastern  end  of  the  lake  is 
16  miles.  The  gross  head  available  at  this  point  by  piercing  the 
separating  ridge  is  494  ft.,  the  flood  level  in  the  Rakaia  River  being 
1,173  ft.  above  sea  level. 

The  lake  is  fed  by  four  streams,  and  owing  to  the  enormous 
storage  area  the  flow  in  the  stream  is  very  steady. 

The  power  available  from  the  present  outflow  of  the  lake  is  thus 
.5,000  KW.  for  continuous  working,  or  10,000  KW.  on  a  .50  per  cent, 
load  factor.  This  is  ample  for  the  present  purposes,  but  for  future 
developments  it  can  be  increased  indefinitely. 

The  ultimate  capacity  of  the  development  can  be  increased  as 
required  to  .50,000  KW.  for  continuous  operation  or  double  this 
amount  on  a  .50  per  cent,  load  factor. 

The  water  will  be  conveyed  from  the  lake  to  the  river  bank  by  a 
tunnel  110  chains  long,  the  maximum  flow  provided  for  being 
270  cb.  ft.  per  second.  In  order  to  provide  for  future  developments, 
the  crown  of  the  tunnel  at  the  inlet  will  be  12  ft.  below  lake  level, 
the  tunnel  being  worked  under  this  pressure.  The  entrance  to  the 
tunnel  will  be  provided  with  duplicate  gates  and  screening 
chambers  so  designed  that  the  screens  will  be  accessible  at  any  time 
without  cutting  oflf  the  supply,  and  that  the  pressure  on  the  gates 
can  be  equalised  before  raising.  The  tunnel  is  provided  at  the  outlet 
end  with  a  surge  chamber  30  ft.  square,  and  with  gates  and  screenes 
operated  on  the  same  principle  as  at  the  inlet.  This  arrangement 
entirely  dispenses  with  costly  mechanism,  and  yet  gives  complete 
control  of  the  flow  in  the  tunnel.  The  surge  chamber  is  designed 
in  conjunction  with  the  governors,  fly-wheels  and  reactances  of  the 
generating  sets  so  as  to  minimise,  as  far  as  possible,  the  disturbances 
arising  from  changes  in  the  load,  and  to  enable  the  output  to 
respond  automatically  to  the  requirements  of  the  service. 

A  vertical  shaft  midway  along  the  tunnel  will  also  serve  as  an 
additional  surge  chamber  to  assist  in  taking  up  the  fluctuations  of 
energy  and  adjusting  the  velocity  of  the  water  in  the  tunnel  more 
rapidly  to  the  exigencies  of  the  service. 

Provision  is  made  in  the  power  house  for  an  ultimate  equipment 
of  six  main  generating  units  of  1,500-KW.  capacity  each,  and  two 
hydraulically-driven  and  one  motor-driven  exciter  unit  of  150-KW. 
capacity.  These  will  be  supplied  from  the  surge  chamber  by  three 
penstocks  half  a  mile  long  :  each  main  penstock  will  branch  at  the 
lower  end  supplying  two  turbines. 

The  pipes  will  mostly  be  laid  underground  with  a  cover  of  earth, 
and  to  prevent  corrosion  will  be  coated  inside  and  outside  with  a 
high  quality  of  bitumen  compound,  the  outer  surface  being  further 
protected  with  a  serving  of  Hessian  laid  on  while  the  bitumen 
coating  is  still  soft.  The  exciters  will  be  supplied  from  a  15  in. 
bus  pipe,  which  will  connect  the  three  main  penstocks  at  the  lower 
end.  In  order  to  further  equalise  the  flow  in  the  main  penstocks 
they  will  be  connected  in  ordinary  operation  at  their  lower  end  by 
means  of  this  bus  pipe. 

The  main  turbines  wiU  be  of  the  Francis  reaction  type,  of  2,150 
B.H.P.  normal  output  and  2,700  B.H.P.  overload  capacity,  and  the 
exciter  wheels  will  be  of  the  Pelton  type,  of  225  b.h.p.  normal  out- 
put and  270  B.H.P.  overload  capacity. 

The  main  generators  will  be  three-phase  alternators  of  1,500  KW. 
normal  capacity  at  a  pressure  of  6,600  volts  and  .50  cycles.  The 
exciters  will  be  150  KW.  110-volt  direct-current  generators.  The 
motor  for  the  motor-driven  exciter  will  be  of  the  synchronous  type 
motor  operated  direct  from  the  6,600  volt  bus-bars.  In  addition  to 
the  exciter  generators  a  battery  of  5^)  cells,  each  of  800  ampere 
hours  capacity,  will  be  installed  to  ensure  a  supply  of  energy  for 
excitation  under  any  emergency  which  may  arise. 

The  present  installation  will  include  two  penstock  pipes,  thre 
of  the  main  generating  units  and  one  hydraulically-driven  exciter.*' 


TRANSMISSION 


Fig.  3.— Proposed  Switch  Arrangement  at  Power  House, 


The  ultimate  output  of  the  complete  plant  of  six  units  is  based 
on  the  capacity  of  five  units  at  rated  load  or  four  units  at  25  per 
cent,  overload,  that  is,  a  maximum  of  7,600  KW. 

The  output  of  the  station  will  be  controlled  by  a  switchboard 
ponsisting  of  six  main  generator  panels,  two  main  traneforroer  and 
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feeder  panels,  two  BynchronouH  motor  panels,  and  one  centre  syn- 
chronisinpf  and  inter-connectinK^  panel. 

All  Bwitohes  will  be  of  the  remote-controlled  oil-filled  type  placed 
in  a  ffallery  behind  the  switchboard,  and  provision  is  made  by 
means  of  interconnecting  switches  for  dividinjf  the  whole  installa- 
tion electrically  into  two  independent  pystems,  each  supplying-  one 
of  the  duplicate  banks  of  main  transformers  and  transmission  lines, 
thus  reducing  the  risk  of  stoppage  to  a  minimum. 

The  exciter  switchboard  will  be  mounted  with  separate  cxcitinjf 
and  power  house  supply  bus-bars  with  double-throw  exciter 
(renerator  and  battery  switches,  thus  allowing  the  exciting  voltage 
to  be  regulated  by  means  of  a  Tirrill  regulator,  so  as  to  compensate 
for  the  ohmic  and  reactive  drop  in  the  transmission  line,  and  ensure 
a  steady  pressure  at  the  main  sub-station. 

The  step-up  transformers  will  consist  of  two  banks,  each  of  three 
1,500-KW.  single-phase  oil  and  water-cooled  transformers,  raising 
the  pressure  from  6,600  to  66,000  volts  for  transmission. 

The  transmission  lines  from  the  power  ¥ti»tion  to  the  the  main 
sub-station  at  Christchurch,  a  distance  of  70  miles,  will  consist  of 
two  independent  pole  lines,  each  carrying  three  conductors,  consist- 
ing either  of  7/12  S.W.G.  copper  or  7/'135  aluminium  cables  carried 
on  four  shell-pin  insulators,  and  spaced  triangularly  6  ft.  apart. 

At  the  Christchurch  sub-station  the  pressure  will  be  reduced  by 
two  banks  of  step- down  transformers  identical  with  the  step-up 
transformers,  but  star  connected  on  their  secondary  side  to  give 
11,000  volts  three-phase  for  the  primary  distribution.  A  branch  of 
the  66,000-volt  transmission  line  will  also  be  run  to  Timaru — a 
flourishing  seaport  100  miles  south  of  Christchurch — and  ultimately 
in  a  northern  direction  also,  with  sub-stations  at  intervals  trans- 
forming down  to  11,000  volts,  at  which  pressure  the  energy  will  be 
distributed  throughout  the  province.  The  energy  will  be  supplied 
in  bulk  by  means  of  underground  cables  to  the  Christchurch 
Tramway  Board  and  the  Christchurch  City  Council  for  retail  dis- 
tribution. It  will  also  be  distributed  by  means  of  overhead 
cables  to  the  suburban  boroughs  and  country  towns,  large  meat 
works,  woollen  mills  and  other  industries  in  the  district  as 
required. 

It  is  estimated  that  a  capital  expenditure  of  about  £375,000  will 
be  required  to  install  the  full  9,000- KW.  plant  with  distributing 
mains  to  all  the  main  centres  of  population  in  the  province.  But 
only  three  out  of  the  six  units  are  included  in  the  present 
installation. 

The  estimates  indicate  that  power  will  be  available  at  £6  lOs. 
per  H.P.  per  annum  at  the  consumers'  terminals. 

Arrangements  are  being  made  for  converting  the  portion  of  the 
railway  between  Lyttleton  and  Christchurch  to  electric  working, 
the  determining  factor  being  the  difficulty  of  ventilating  the 
Lyttleton  tunnel,  and  it  is  confidently  anticipated  that  after  gain- 
ing the  experience  of  electric  working  on  this  section,  it  will  be 
extended  to  the  main  lines. 

A  supply  will  also  be  required  for  the  electric  haulage  through 
Arthur's  Pass  Tunnel,  now  in  course  of  construction.  This  tunnel, 
which  will  be  five  miles  long,  forms  the  connecting  link  of  the 
Christchurch-Greymouth  line,  between  the  east  and  west  coasts  of 
the  South  Island.  With  two  tunnel  sections  operated  electrically, 
it  is  probable  that  the  remainder  of  the  line  will  be  converted  in 
the  early  future. 

A  large  and  comprehensive  scheme  is  now  under  consideration 
for  the  supply  of  electrical  energy  in  the  North  Island  with  the 
object  of  making  it  generally  available  to  all  the  towns  and  districts 
.  throughout  the  Island,  and  it  is  anticipated  that  advantage  will  be 
taken  of  the  facilities  offered  to  work  the  railways  by  electricity 
and  to  promote  a  system  of  light  railways  throughout  the  country 
districts  now  suffering  from  lack  of  communication  because  of  the 
difficulty  of  obtaining  stone  for  surfacing  the  roads. 


PARLIAMENTARY. 


Foreig:ii  Lan^na^es   for   Commercial  Men. — About 

18  months  ago  an  Association  was  formed,  called  the  "Institute  of 
Linguists,"  for  the  purpose  of  promoting  greater  interest  in  the 
study  of  foreign  languages — more  especially  in  regard  to  commercial 
men.  The  Council  of  the  Institute  is  strong  and  representative, 
including  the  French,  Russian  and  Spanish  Ambassadors,  the  Earl 
of  Denbigh,  Mr.  Francis  Storr  (Editor  of  the  Journal  of  Educatioii), 
Sir  Gilbert  Parket,  M.P.,  Mr.  E.  C.  Jerningham,  Sir  James  Yoxall, 
M.A.,  Sir  Henry  Wood,  M.A.,  and  other  persons  well-known  in  the 
literary  and  commercial  world.  A  number  of  examinations  have 
been  held,  and  the  next,  which  is  fixed  for  August  2nd  and  3rd,  1912, 
will  be,  as  heretofore,  under  the  direction  of  the  University  of 
London.  This  examination  is  open  to  both  men  and  women,  is 
divided  into  two  sections,  commercial  and  literary,  and  sets  up  a 
high  standard  of  proficiency. 

It  is  the  aim  of  the  Institute  to  convert  the  heads  of  business 
firms  to  the  idea  that  all  their  clerks  ought  to  be  efficient  linguists, 
and  that  they  should  demand  that  every  candidate  for  a  position 
in  their  business  should  be  able  to  produce  a  certificate  of  pro- 
ficiency. If  this  were  generally  done,  England  would  soon  be 
placed  on  an  equality  with  other  countries  on  this  important  point, 
the  ability  to  speak  other  languages  besides  one's  own. 

The  Council  has  already  been  able  to  supply  large  business 
houses  with  efficient  foreign  correspondents,  and  hopes  shortly  to 
establish  an  employment  bureau  ;  and  it  is  desirous  of  building  a 
properly-equipped  institute  in  London,  and  establishing  a  corres- 
pondence course  in  connection  with  it.  All  this  requires  money,  and 
an  appeal  is  being  made  to  the  public  for  support.  The  hon.  treasurer, 
Mr.  W.  Lacon  Threlford,  will  be  glad  to  answer  any  inquiries  and 
accept  monetary  assistance  at  120,  London  Wall,  LondoUi  p.C.  the 
headquarters  of  the  Institute  ipro,  fem.), 


BirmiDgham  Corporation  Tramways. 

On  April  16th,  a  Select  Committee  of  the  House  of  Commons, 
presided  over  by  Sir  E.  A.  Cornwall,  commenced  the  consideration 
of  the  Bill  of  the  Birmingham  Corporation,  which  provide*  for  con- 
siderable extensions  of  the  tramway  system. 

Mr.  Balfour  Browne,  K.C.,  Mr.  H.  Lloyd,  K.C.,  and  Mr.  Jeevea 
appeared  for  the  Corporation  ;  Mr.  C.  C.  Hutchinson,  K.C..  and  Mr. 
H.  H.  Joy  represented  frontaeers  and  property  owners  in  Edgbaston 
and  Harborne  :  Mr.  G.  J.  Talbot,  K.C,  Mr.  L.  Maccass^y.  and  Mr. 
A.  Mains  were  for  the  London  and  N'orth-Western  Railway  Co.,  and 
there  were  other  petitioners  not  represented  by  counpeL 

Mb.  Lloyd,  K.C.,  opened  the  case,  and  said  that  both  in  1901  and 
1907  he  Corporation  promoted  tramways  for  Harborne  and  failed. 
The  proposal  now  was  to  construct  a  tramway  along  the  Hagley 
Road  to  Harborne.  This  was  a  different  route  from  that  proposed 
before.  It  was  a  road  along  which  there  was  a  great  deal  of  trafSc, 
and  a  five  minutes'  service  of  three-horse  omnibuses.  At  present 
people  could  get  to  the  city  by  train,  but  the  service  wae  not 
frequent  and  was  unpunctual.  There  was  a  distinct  demand  for 
tramways  along  the  route,  and  there  could  be  no  doubt  it  would  be 
a  financial  success.  Fifty  years  aero  Harborne  wa^  a  quiet  rural 
district,  but  there  was  now  a  population  of  14,000.  and  it  waa 
increasing  rapidly.  With  regard  to  Edgbaston,  the  question  to 
consider  was  whether  the  ultimate  good  of  the  whole  district  did 
not  require  that  tramways  should  be  constructed. 

Mb.  Aldebman  Beale,  chairman  of  the  Works  Sub-Committee 
of  the  Tramways  Committee,  gave  evidence  as  to  the  proposed 
Harborne  route,  and  said  the  Corporation  had  for  several  years 
had  pressure  put  on  them  to  make  a  tramway  along  the  Hagley 
Road.  He  did  not  think  the  road  would  be  depreciated  by  the 
tramways,  and  it  was  a  very  noisy  road  now. 

In  cross-examination,  Witxe.ss  said  the  situation  had  altered 
considerably  since  1907  by  the  annexation  of  Quinton,  which  was 
undeveloped.  The  question  must  arise  whether  the  tramways 
should  go  there  and  create  development,  or  whether  it  should  wait 
until  there  was  a  development  for  tramways.  His  opinion  was 
that  they  would  have  to  develop  Quinton  by  a  possibly  unremnnera- 
tive  tramway. 

Answering  the  Chairman,  Witness  said  that  the  Town  Planning 
Committee  and  the  Tramways  Committee  were  working  together 
with  regard  to  the  tramway  scheme. 

Mb.  Alfbed  Bakeb,  general  manager  of  the  Corporation  tram- 
ways, said  the  length  of  the  system  at  present  was  102  miles,  and 
there  were  460  electric  cars  in  daily  service.  The  capital  invested 
represented  nearly  £2,000  000.  Last  year  85  million  passengers 
were  carried.  As,  however,  two  further  important  lines  were  taken 
over  by  the  Corporation  in  June  last,  it  was  probable  that  during 
the  current  year  135,000,000  passengers  would  be  carried. 
The  fares  in  ,  Birmingham  were  probably  cheaper  than 
in  any  other  town  in  the  United  Kingdom,  the  average 
being  2i  miles  for  a  Id.  After  paying  expenses  and  setting 
aside  a  considerable  amount  for  reserve  contingencies  and 
depreciation,  the  Tramways  Committee  paid  over  £41,103  last  year 
in  relief  of  rates.  He  considered  the  Hagley  Road  an  ideal  one 
for  tramways,  and  believed  no  Iops  would  result  from  the  working 
of  the  proposed  tramway.  He  estimated  that  the  Hagley  Road 
route  would  produce  a  revenue  of  £9,247  a  mile,  and  it  would  be  a 
considerable  relief  to  the  Dudley  Road  tramways  The  Harborne 
route  would  not  be  so  valuable,  but  he  thought  the  traffic  canied 
would  be  sufficient  to  make  it  pay  and  leave  a  surplus. 

Answering  a  member  of  the  Committee,  Witness  said  he  did 
not  think  motor  'buses  would  live  side  by  side  with  tramways  in 
Birmingham,  for  the  tramway  fares  were  very  much  cheaper  than 
the  motor  buses  could  adopt  on  account  of  their  heavier  expenses. 

Replying  to  the  Chaibman,  Witness  said  he  did  not  belie-e  the 
opposition  to  the  tramways  came  from  Harborne  at  all.  but  from 
the  people  at  Edgbaston,  who  did  not  want  the  tramways  to  go 
through  their  district.  They  could  not  go  to  Harborne  without 
going  through  Edgbaston. 

A  number  of  witnesses  were  called,  resident  in  the  districts 
proposed  to  be  served,  in  favour  of  the  scheme. 

Mb.  H.  E.  Stilgoe,  the  city  surveyor,  who  had  prepared  the 
estimates  and  plans  for  the  proposed  tramways,  said  the  roads  were 
suitable  as  regarded  gradients  and  widths.  Some  widenings 
and  street  improvements  would  be  carried  out,  and  the  tramways 
account  would  be  debited  with  half  the  cost. 

In  cross-»;xamination.  Witness  said  the  cost  of  the  tramways  on 
the  Hagley  Road  would  be  £34,632,  which  amount  included  street 
works,  tramwi  ys,  and  land,  but  it  did  not  include  the  cost  of  cars 
and  a  proportion  of  the  depot.  On  the  Harborne  route  the  cost 
would  be  £77,643,  including  street  works,  tramways,  and  land, 
but  exclusive  of  the  cost  of  cars,  and  a  proportion  of  the  depot. 

Mb.  Joy  addressed  the  Committee  for  the  opponents  resident  in 
Harborne,  and  asked  that  the  tramways  should  be  stayed  until  the 
proposed  town  planning  scheme  for  Harborne  and  Quinton  had 
become  an  accomplished  fact.  He  pit)tested  against  the  pic- 
turesqueness  of  old  Harborne  being  destroyed  by  trolley  poles  and 
wires. 

On  Friday,  April  19th.  the  Committee  deliberated  in  private,  and 
the  Chaibman  subsequently  announced  that  the  Committee  felt 
that  the  matter  under  discussion  was  a  very  limited  proposition. 
Subject  to  what  the  opponents  might  say,  the  Committee  were  of 
opinion  that  better  means  of  access  to  the  centre  and  other  parts 
of  the  city  should  be  provided  for  the  Harborne  and  Quinton 
resident?,  but  in  view  of  the  proposal  to  make  the  Hagley  Read 
foqtf  (whjcli  they  were  dispoppd  to  accede  to),  and  in  ^i^vr  also  of 
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the  town  planning:  scheme  under  consideration,  the  Committee  con- 
sidered that  tramways  3  to  9,  which  comprise  the  route  from  Chad 
Road  throufrh  to  Ilarborne  should  be  struck  out  of  the  Bill. 

Mr.  Balfour  Browne,  K.C,  acquiesced  on  behalf  of  the  Cor- 
poration in  the  Committee's  decision,  and  Mr.  Hutchinson,  on 
behalf  of  the  Edgrbaston  resident?",  and  Mr.  Macassey,  on  behalf  of 
the  London  and  North-Western  Railway  Co.,  intimated  that  they 
would  defer  their  opposition  to  the  Hagrley  Road  route  till  the  Bill 
was  before  the  House  of  Lords  Committee. 

The  clauses  were  then  adjusted,  and  the  Bill  was  ordered  to  be 
reported  for  third  reading. 


LEGAL. 


OsRAM  Lamp  Works,  Ltd.,  r.  The  "  Z  "  Electric  Lamp 
Manufacturing  Co.,  Ltd. 

On  Monday,  April  22nd,  Mr.  Justice  Warrington,  in  the  Chancery 
Division,  commenced  the  hearing  of  this  action.  Plaintiffs  are  the 
registered  legal  owners  of  letters  patent  23,899  of  November  4th, 
1904,  for  improvements  relating  to  the  manufacture  of  incan- 
descent electric  lamps  granted  to  Dr.  Alexander  Just  and  Franz 
Hanaman  ;  also  letters  patent  18,622  of  August  20th,  1906,  for  an 
improved  method  of  producing  metallic  incandescence  bodies  for 
electric  glow  lamps,  granted  to  Philip  Middleton  Justice ;  also 
letters  patent  8,563  of  August  30th,  1906,  for  an  improved  process 
for  the  manufacture  of  metallic  illuminating  bodies  adapted  for 
electric  incandescence  lamps  granted  to  the  Deutsche  Gasgltihlicht 
Aktiengesellschaft.  The  defendants,  it  was  alleged,  had  infringed 
and  threatened  to  infringe  the  said  letters  patent,  and  plaintiffs 
asked  for  an  injunction  restraining  the  defendants,  their  agents,  or 
workmen  from  so  infringing,  or  offering  for  sale  in  this  country 
any  of  the  lamps  complained  of  ;  damages  or  accounts  of  profits 
and  delivery  up  of  all  infringing  articles. 

Mr.  Astbury,  K.C,  and  Mr.  A.  J.  Walter,  K.C,  Mr.  Colefax,  Mr. 
Gray  and  Mr.  Lunge  for  the  plaintiffs  ;  Mr.  T.  Terrell,  K.C,  Mr, 
Frost  and  Mr.  Swann  for  the  defendants. 

Mr.  Astbury,  in  opening  the  case,  said  the  action  related  to  three 
letters  patent  connected  with  the  production  of  those  metal-filament 
lamps  which  had  taken  the  place  of  the  old  carbon  lamps.  The 
first  two  patents,  Nos.  23,899  of  1904  and  18,622  of  1906,  dealt 
with  certain  chemical  arrangements  as  to  the  production  of  the 
filaments  and  the  other  patent  No.  8,56:5  of  1906,  referred  to  the 
physical  method  of  producinsr  the  best  kind  of  filament.  Dealing 
with  the  first  two  patents.  Counsel  went  through  them  at 
considerable  length  and  in  great  technical  detail.  He  pointed 
out  that  the  lamps  manufactured  by  plaintiffs  were  absolutely 
supreme,  and  it  was  only  natural  there  should  be  a  fight  about 
them.  These  patents  were  the  result  of  the  labours  of  chemists  of 
considerable  repute.  Dr.  Alexander  Just,  Mr.  Franz  Hanaman  and 
Philip  Middleton  Justice,  and  had  reg-ard  to  the  incandescing  of 
electric  lamps — an  incandescent  body  composed  of  tungsten.  This 
metal  had  been  applied  to  carbon  filaments  in  the  form  of  a  coating 
with  the  object  of  preventing  the  disintegration  of  the  carbon. 
The  invention  was  the  selection  of  this  common  tungsten  metal 
with  all  its  difficulties,  which  people  thought  could  not  be  sur- 
mounted, and  its  direction  to  subject  that  metal  to  a  treatment 
which  in  part  was  known  from  other  bodies  and  part  was  unknown, 
but,  as  a  whole,  it  was  the  selection  of  tungsten  with  the  parti- 
cular mode  of  decarbonising  it.  It  was  necessary  in  the  making 
of  a  perfect  filament,  to  get  the  carbon  in  the  filament  and  then 
get  it  out  again.  If  the  carbon  was  left  in  the  finished 
filament,  then  the  filament  would  disintegrate,  and  would  not  be 
of  any  use.  It  was  absolutely  essential  to  get  the  carbon  out  of 
the  completed  filament.  It  was  previously  got  rid  of  in 
various  ways,  but  what  was  done  in  one  would  not  do  in 
another.  In  the  process  of  getting  the  carbon  out,  it  had  to  be 
done  in  such  a  way  as  not  to  oxidise  the  tungsten,  which  was 
like  iron  and  would  rust  very  ea'3ily.  This  seemed  a  difficult  thing 
to  do,  but  hydrogen  was  the  protective  atmosphere  for  tungsten 
or  other  oxidisable  metal.  What  the  plaintiffs  claimed  here 
was  incandescing  bodies  for  incandescent  electric  lamps 
consisting  of  tungsten.  -  That  meant  incandescent  bodies 
for  incandescent  electric  lamps,  viz.,  filaments  consisting 
of  tungsten,  which  were  made  not  by  toying  to  get  carbon  with 
tungsten  and  not  by  trying  to  substitute  any  other  body  or 
metal,  hut  those  which  were  manufactured  in  this  particular 
process  in  accordance  with  claim  one  of  the  first  patent.  In 
regard  to  the  second  patent,  that  claimed  the  process  for 
chemically  removing  the  carbon.  In  this  particular  case, 
counsel  submitted,  the  defendants  had  infringed  absolutely, 
because  they  utilised  steam  and  hydrogen  as  described  in  the 
specification.  The  ■  first  claim  was,  therefore,  for  the  filament 
which  had  to  be  made  by  a  building-up  process,  as  distinguished 
from  any  one  of  the  other  processes.  The  words  "substantially 
and  in  the  manner  described  "  in  the  claim  enabled  one,  when  the 
question  of  infringement  was  come  to,  to  say  what  departure,  if 
any,  had  been  made,  and  whether  it  was  one  of  substance  or  not. 
There  was  no  doul)b  as  to  infringement,  as  plaintiffs  obtained 
from  defendants  some  filaments— fine  ones— about  two  dozen, 
for  lamps  that  were  an  infringement  of  the  plaintiffs'  lamps, 
together  with  an  admission  that  defendants  were  making  similar 
lamps  for  sale  in  this  country.  Defendants  made  lamps  of  all  sorts 
and  sizes,  and  plaintiffs  alleged  that  they  infrineed  by  all  of  them. 
It  was  at  first  difficult  to  detect  the  infringement  with  the  lamps 
in  question,  as  they  had  such  very  delicate  filaments,  and  plaintiffs 


endeavoured  to  secure  some  thick  ones,  but  defendants  refused  to 
supply  them.  It  might  be  necessary  even  now  to  have  to  ask  his 
Lordship  for  an  order  at  some  stage  of  the  proceedings  to  allow 
the  plaintiffs  to  inspect  the  thick  ones. 

Mr.  Astbury  here  handed  up  to  his  Lordship  one  of  the  lamps 
in  question  and  said  his  Lordship  would  see  by  placing  some  white 
paper  at  the  back,  that  the  filament  could  just  be  perceived.  From 
that  his  Lordship  would  appreciate  how  difficult  it  was  for  plaintiffs 
to  ascertain  how  far  defendants  had  infringed.  Describing  the 
defendants'  process,  counsel  said  what  defendants  did  was  this — 
they  took  the  filament  when  it  came  out  from  being  carbonised  and 
treated  it  in  a  jar  and  put  it  in  a  protective  hydrogen  atmosphere. 
There  were  no  steps  taken  to  avoid  the  natural  moisture  of  the  jar, 
and  the  moisture  could  be  seen  during  the  process.  That  process 
lasted  for  a  certain  number  of  seconds,  and  during  that  time  they 
did  precisely  and  in  terms  what  was  described  in  plaintiffs'  patent — r 
they  subjected  it  to  a  current  in  an  atmosphere  of  steam  and  hydrogen 
and  then  raised  it  to  afhigh  temperature,  and  by  that  process  it  was 
oxidised.  Prior  to  mounting  it  in  the  globe,  they  painted  phospham 
and  phosphorous  on  to  the  stem  and  then  attached  the  globe  to  a 
vacuum  pump,  and  during  the  first  two  minutes  they  subjected  the 
outside  of  the  glass  to  a  baking  temperature  of  about  300°  C,  which 
was  just  under  the  softening  point  of  glass.  That  was  done  to 
get  rid  of  any  oxygen  in  the  bulb — the  presence  of  phosphorous 
assisting  that  process.  They  then  turned  on  the  current  and  kept 
the  filament  at  a  red  glow,  at  which  the  temperature  was  some- 
where between  600°  and  800°,  and  that  was  kept  up  for  about 
10  minutes.  That  rendered  it  definitely  impossible  for  any  trace  of 
oxygen  to  be  left.  They  then  put  on  a  strong  current,  bringing  it 
up  to  about  2,000°,  which  was  kept  going  for  about  20  minutes, 
still  using  the  pump.  Plaintiffs  said  that  during  that  10  minutes, 
and  certainly  during  the  20  minutes,  there  was,  in  fact,  a 
reduction  of  the  carbon  in  the  filament.  There  was,  however,  still 
"02  of  carbon  still  in  the  filament,  instead  of  '08  when  the  lamp 
was  completely  finished.  During  the  last  20  minutes  of  the 
process,  defendants  could  not  say  there  was  no  carbon  to  act  upon. 
Why  did  so  many  eminent  men  worry  about  other  various  metals  in 
endeavouring  to  arrive  at  the  results  plaintiffs  had  obtained  with 
tungsten  ?  The  reason  was  because  it  never  occurred  to  any 
of  them. 

His  Lordship  :  It  was  only  by  experiments  that  you  could  find 
that  a  metal  would  do  what  you  wanted  it  to. 

Mr.  Astbury  continuing,  said  with  regard  to  the  third  patent, 
it  was  necessary  to  appreciate  certain  chemical  facts  to  under- 
stand it  properly.  This  patent  was  to  do  a  thing  that  if 
one  did  not  know  that  it  would  do  it,  would  be  absolutely 
idiotic.  The  invention  had  altered  the  whole  trade  in  metal 
filaments,  and  plaintiffs  were  turning  out  lamps  with  these 
filaments  at  the  rate  of  hundreds  of  thousands  per  week.  By 
the  invention,  it  was  possible  to  get  a  metal  filament  to  burn  on  a 
200-volt  circuit,  and  give  a  16-c.p.  light.  It  was  only  necessary 
to  be  told  that  nature  would  allow  this  thing  to  be  done.  The 
invention  was  to  put  a  weight  on  the  filament  before  the  de- 
carbonisation  was  begun,  and  it  would  go  through  that  operation. 
It  was  possible  to  put  a  weight  on  heavy  enough  to  make  them  go 
to  an  acute  angle,  and  still  it  did  not  pull  them  apart — and  the 
maker  got  no  wasters  at  all.  They  were  dead  straight  and  had  a 
jjerfect  point,  so  that  it  was  possible  to  cut  them  with  perfect 
precision,  so  that  all  the  lamps  could  be  standardised.  In  this  case 
infringement  was  admitted.  The  only  contest  here  was  that 
defendants  said  there  was  no  subject  matter,  because  plaintiffs  put 
a  weight  on  for  a  purpose  at  a  different  period.  For  years,  said 
counsel,  after  the  metal-filament  making  was  started,  and  before 
this  patent  was  brought  out,  plaintiff  used  to  do  that  operation 
without  a  weight,  and  lost  enormously  through  it. 

Mr.  Terrell  said  infringement  was  admitted  in  this  sense. 
The  lamps  that  they  had  alleged  in  the  particulars  of  breaches  were 
operated  on  by  weights.  Before  the  issue  of  the  writ,  the  weights 
were  abandoned  and  never  had  been  used  since. 

His  Lordship  :  That  means  that  you  admit  that  you  did 
infringe. 

Mr.  Terrell  :  Yes,  that  we  did  infringe  the  patent  in  the 
lamps  that  are  complained  of  in  this  action. 

His  Lordship  :  That  means  that  there  was  an  infringement  of 
the  patent,  but  at  the  date  of  the  issue  of  the  writ  you  were  not 
threatening  and  intending  to  infringe. 

Mr.  Terrell  :  As  a  matter  of  fact,  we  do  admit  infringement 
because  we  did  put  the  weights  on  the  lamps.  But  since  that  we 
have  abandoned  it,  and  before  the  issue  of  the  writ.  On  that  state- 
ment, we  are  guilty  of  infringement. 

Mr.  Astbury  :  I  cannot  accept  that  statement  for  the  purposes 
of  this  case,  because  the  writ  is  dated  June  30th,  1911,  and  on 
January  19th,  1912,  there  was  an  admission  by  counsel  for  the 
defendants  in  Court,  on  which  plaintiffs  did  not  get  any  further 
order,  that  defendants  had  infringed. 

His  Lordship  :  I  will  hear  Mr.  Terrell  on  the  point,  but  jtrima 
facie  it  would  seem  you  were  entitled  to  an  injunction  if  the  patent 
is  right. 

(,To  be  continiied.') 


Correction. — With  reference  to  the  case  of  Webb  v. 
Booker,  reported  on  page  (il9  of  our  last  issue,  two  errors  unfor- 
tunately crept  in.  It  was  stated  that  Mr.  Booker  was  manager  of 
J.  &  H.  Grevenkr,  Eldon  House,  Eldon  Street,  E.G.  We  learn  that 
Mr.  Booker  is  an  engineer  in  one  of  the  firm's  depai-tments.  and  uot 
DitDiagt'r.  Furthermore,  their  present  address  is  not  Eldon  Street, 
but  40,  South  wark  Street,  S.E. 
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THE    "IDEAL    HOME"    EXHIBITION, 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Those  who  have  not  already  paid  a  visit  to  this  beautiful  show  at 
Olympia,  oupfht  not  to  let  the  opportunity  slip — it  remains  open 
until  the  SOth  inst.,  and  is  certainly  one  of  the  prettiest  and 
daintiest  displays  we  have  seen.  It  is  also  extremely  popular,  and 
it  appeals  to  the  very  class  of  people  that  the  electrical  contractor 
and  the  supply  station  manaper  want  to  get  hold  of.  It  is  all  the 
more  regrettable,  therefore,  that  so  meapre  a  display  of  electrical 
apparatus  is  on  view,  and  that  the  opportunity  was  not  seized  by 
the  Publicity  Committee  and  its  allies,  to  repeat  the  success 
attained  last  month  at  the  Agricultural  Hall.  Indeed,  we  say 
without  hesitation  that  it  would  have  been  far  better  for  their  joint 
exhibit  to  be  at  the  Ideal  Home  Exhibition  than  at  the  Smoke 
Abatement  Exhibition — if  a  choice  had  to  be  made  ;  but  best  of  all, 
to  be  at  both. 

We  learnt  from  the  few  electrical  exhibitors  that  they  had  done 
very  satisfactory  business,  and  the  fact  that  to  one  petrol- electric 
country  house  lighting  set,  no  fewer  than  seven  "sold"  tickets 
were  attached,  speaks  for  itself.  We  trust  that  the  lesson  will  not 
be  thrown  away,  and  that  next  year,  or  whenever  the  Ideal  Home 
Exhibition  recurs,  the  electrical  industry  will  be  present  in 
strength. 

Of  the  electrical  exhibits,  precedence  must  be  given  to  the  stand 
of  Messrs.  Duncan  Watson  iV:  Co.,  the  only  one,  we  believe,  which 
gives  a  comprehensive  display  of  the  leading  features  of  electricity 
as  applied  to  domestic  purposes.  Besides  a  complete  electric 
lighting  plant  for  a  country  house,  and  a  smaller  one  for  lighting 
a  cottage  or  bungalow,  the  company  show  a  variety  of  tasteful  fittings 
of  their  own  design  and  manufacture,  their  electric  vacuum 
cleaners,  radiators  and  cooking  appliances — the  last  in  charge  of  a 
skilled  lady  cook,  who  appears  to  be  indefatigable  and  enthusiastic 
in  demonstrating;  the  excellencies  of  electric  cooking.  A  special 
display  is  also  made  of  "  Stannos  '"  wiring,  which  the  company  are 
using  extensively,  and  with  very  satisfactory  results.  Our  con- 
gratulations and  thanks  are  due  to  Mr.  Duncan  Watson  for 
upholding  the  honour  of  the  electrical  industry. 

But  several  other  firms  have  excellent,  though  less  comprehed- 
sive,  exhibits.  Messrs.  Tredegar  &.  Co.  also  show  a  country-house 
lighting  plant,  and  their  surface  wiring;-  system,  in  which  Stannos 
wire  is  employed,  and  a  variety  of  their  own  wood  and  metal 
electric  lighting  fittings.  Messrs.  Elkington  &  Co.,  Ltd.,  show 
their  beautiful  plate,  and  the  Galvanit  Manufacturing  Co.  and  the 
Silver  Replating  Powder  Co.  their  home  replating  processes. 
Vacuum  cleaners  are  legion  ;  electrical  cleaners  are  shown  by  the 
British  Vacuum  Cleaner  Co.,  Ltd.,  the  Imperial  Electric  Co.,  Ltd,, 
the  Wizard  Dust  Extractor  Co.,  Ltd.,  Daisy  Vacuum  Cleaners,  and 
last  but  not  least.  Magic  Appliances,  Ltd.,  who  as  usual  have  a 
special  attraction,  in  the  form  of  a  negro  in  white  uniform  mani- 
pulating their  suction  cleaners. 

The  Harvey  Electro-Chemical  Co.,  Ltd.,  show  their  process  for 
electroplating  china  and  glass  ware,  which  we  recently  described. 

The  Perfectophone,  Ltd.,  show  a  gramophone  with  an  automatic 
electric  stopping  device,  to  prevent  over-running  and  consequent 
injury  to  the  instrument. 

Messrs.  Hammond  &  Champness,  Ltd.,  have  an  electric  lift  con- 
veying passengers  to  the  gallery,  and  electric  service  lifts.  Demon- 
strations of  electric  cooking  are  given  by  Messrs.  Frank  Staines  and 
Co.,  Ltd.,  and  Ozonair,  Ltd.,  show  their  ozone  generators  in  opera- 
tion. Electric  lighting  apparatus  and  fittings  are  included  in  the 
exhibit  of  Messrs.  Strode  &  Co.,  and  the  Foster  Engineering  Co. 
show  their  metal-filament  lamps.  Messrs.  Edmundson's  Electricity 
Corporation,  Ltd.,  and  Messrs.  R.  A.  Lister  &  Co.,  Ltd.,  have  auto- 
matic electric  lighting  plant  for  country  houses,  &c.,  the  latter 
having  several  "  Lister-Bruston  "  sets  in  operation,  one  of  which  is 
labelled  sold  to  Mr.  H.  H.  Asquith,  while  another — not  working — 
is  of  10  H.P.,  and  is  suitable  for  bioscope  shows. 

The  Dowsing  Radiant  Heat  Co.,  Ltd.,  exhibit  a  variety  of  their 
radiators,  electric  light  baths,  kc.      In  the  Dutch  Villaee  Messrs. 

E.  C.  Sparkes  &  Co.  show  the  Stokvis  electric  fittings.  The  efifect 
of  high-frequency  electric  oscillations  on  the  growth  of  chickens 
is  demonstrated  at  a  chicken  farming  stall,  by  the  Daily  Mirror. 

In  the  British  Furniture  Section  electric  fittings  are  shown  by 
Messrs.  Charles  Spooner,  J.  Brandt  and  A.  Romney  Green. 

The  whole  of  the  electrical  fittings  for  the  "  Ideal  House  "  itself, 
the  dominating  feature  of  the  Exhibition,  were  supplied  by  Messrs. 

F.  &.  C.  Osier,  Ltd. — for,  of  course,  the  ideal  house  must  be  lighted 
with  electricity — and  a  Lister-Bruston  generating  plant  supplies 
the  necessary  current,  this  being  mounted  on  a  layer  of  '  Korf  und  " 
to  prevent  vibration.  Messrs.  John  Barker  &  Co.,  Ltd.,  were  the 
contractors  for  the  furnishing  and  decoration,  including  the  elec- 
trical installation. 

While  we  have  thus  touched  upon  the  electrical  features  of  the 
Exhibition,  we  should  point  out  that  gas  lighting,  cooking  and 
heating  apparatus  are  extremely  well  represented  ;  automatic  instal- 
lations for  country  houses  are  prominently  shown,  and  it  must  be 
admitted  that,  in  spite  of  the  difficulties  and  drawbacks  inherent  to 
the  use  of  gas  in  any  form,  our  rivals  make  a  very  interesting 
display.  All  the  more  reason,  therefore,  for  us  to  see  to  it  that 
our  industry  is  more  adequately  represented  on  the  next  occasion. 

It  is  interesting,  and  somewhat  amusing,  to  note  that  for  the 
"  'Seal '  ed  gas  oven"  which  is  exhibited  the  makers  claim  all  the 
advantages  claimed  for  electricity,  and  notably  '^  viinhimm  of 
wastage  of  food  cooked — saving  wpon.  ordinary  syatem.'"  Comment, 
in  the  stock  phrase,  is  superfluous. 


Rectifier  for  Convertini?  A.t.  to  D.C. 

A  simple  and  ingenious  device  for  converting  alternating  current 
to  direct  has  been  introduced,  in  the  shape  of  "  rectifying  nets,"  by 
MK8.SB.S.  C.  ScHNiKWi.NDT,  of  Neuenrade.  Westphalia,  Germany. 
These  nets  are  placed  in  glat<M  jars  filbxl  with  water,  in  each  of 
which  is  placed  a  small  quantity  of  bicarbonate  of  .-^la.  which  are 
afterwards  connected  up  like  cells.  The  special  nets  are  composed 
of  iron  and  aluminium  wires  woven  with  asbeatof,  as  shown  in 
fig.  1.  Only  that  current  impulse  of  an  alternating  current  up  to 
100  volts  will  be  transmitted,   for  which  the  iron   wires  are  the 


Fig.  1. — ScHNiEwiXDT 
"  RECTib'YiNG  Nets." 


Fig.  2. — CoxxECTio.vs  to 
GIVE  Continuous  Cubrext. 


positive  electrodes,  so  that  half  of  the  rectified  alternating  current 
is  obtained  in  the  circuit  as  direct  current.  By  connecting  the 
cells  as  in  the  diagram,  fig.  2,  in  which  the  short  dashes  represent 
the  aluminium  wires,  and  the  long  dashes  the  iron  electrodes,  it  is 
possible  to  obtain  between  the  points  a  and  b  a  direct  current  of 
75  per  cent,  efficiency,  the  heating  of  the  electrolyte  accounting 
for  the  deficiency ;  E  represents  the  source  of  supply,  and  c  the 
consuming  circuit.  These  "'rectifying  nets"  can  be  used  for 
converting  a.c.  to  d.c,  in  connection  with  the  charging  of 
accumulators,  and  for  numerous  other  purposes. 

Rhadoonit. 

We  have  received  from  Mr.  Charles  A.  MiiLLER,  of  10,  Arcade. 
W'estgate,  Bradford,  a  sample  of  "Rhadoonit,"  a  new  insulating 
material  which  he  is  introducing  into  this  country.  It  is  a  hard 
black  material,  but  we  are  informed  that  it  is  easily  worked,  fire- 
proof, absolutely  non-hygroscopic,  and  does  not  warp :  it  has  a  verj' 
high  insulation  resistance.  Tests  made  at  the  P.-T.  Reichsanstalt. 
Charlottenburg,  with  plates  of  Rhadaonit  23  mm.  thick,  at  10,00o 
volts,  showed  an  insulation  resistance  of  1  million  megohms  in  the 
dry  state,  and  800,000  megohms  after  immersion  in  water  for 
24  hours  ;  there  was  no  appreciable  increase  in  the  weight  of  the 
plates  after  immersion,  and  they  were  not  pierced  with  a  pressure 
of  86,000  volts  (the  highest  available)  applied  for  half  an  hour, 
before  and  after  immersion  in  water. 

One  of  its  principal  uses  is  as  a  substitute  for  marble  ajid  slate, 
as  base  plates  for  electrical  apparatus,  ice,  it  being  made  in  slabs 
from  10  to  40  mm.  thick,  of  any  size  up  to  o  ft.  6  in.  x  5  ft.  It 
resembles  enamelled  slate,  and  takes  a  high  polish. 

Amongst  other  users  in  this  country  is  the  Bradford  Corporation 
Electricity  Department. 

Witton-Kramer  Electro-Magnetic  Clutclies. 

The  accompanying  illustration,  fig.  ;?,  shows  a  magnetic  clutch, 
manufactured  by  the  W^ittox-Kramer  Tool  and  Hoist  Co.,  fo- 
whom  the  General  Electric  Co.,  Ltd.,  act  as  sole  selling  agents :  it  con- 
sists of  a  thick  disk  of  high  permeability  steel,  keyed  to  the  main 
shaft,  carrying  pole  pieces  to  which  the  magnetic  coils  are  fitted. 
The  ends  of  the  coils  are  connected  to  suitable  slip-rings  to  which  the 
current  is  conveyed  by  means  of   brushes.      A  sheet -iron  cover  is 


Fig.  3.— Wittos-Kramkr  Euectric  Clutch, 

provided  to  protect  the  coils  from  external  injury  (.this  cover  being 
removed  in  the  illustration  to  show  the  coils).  To  the  pulley 
or  driven  shaft  a  soft  wroaght-iron  disk  is  fitted,  and  when  the 
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magnet  coils  are  excited  this  disk  is  attracted  to  the  pole  shoe  and 
thus  caused  to  rotate  with  the  main  portion  of  the  clutch.  In  this 
design  the  power  consumption  does  not  average  more  than  about 
3  watts  per  h.p.  transmitted,  and  is  an  almost  negligible  item.  The 
clutches  are  made  in  varying  sizes  to  transmit  from  h  h.p.  up  to 
1,000  H.p.     They  are  wound  for  continuous  current  only. 

Combiued  Cord-Piill  Switch  and  Ceiling^  Rose, 

Messrs.  A.  P.  Lundbkkg  &  Sons,  of  477  to  187,  Liverpool  Road, 
Islington,  N.,  inform  us  that  they  have  had  a  combined  ceiling  rose 
and  pull  switch  on  the  market  for  about  six  months. 

Fig.  4  shows  one  use  of  this  accessory.  The  tiex  comes  through 
an  insulation-bushed  hole  in  the  cover,  the  latter  beiiig  fixed  by  the 


Fig.  4.— Combined  Ceiling  Rose-Switch  with  Lamp. 


makers"  patent  locking-ring  method.  Fig.  5  shows  the  interior  of 
the  combined  switch  and  rose  ;  right  in  front  are  the  holed  pro- 
jections on  the  porcelain  base  through  which  the  flex  is  threaded. 
The  switch  in  this  case  is  for  hand  manipulation,  the  feed  wire 
coming  from  below,  and  the  tiex  would  run  up  the  wall  therefrom. 


Fig.  5, — Combined  Switch-Rose  foe  Wall  Fixing. 

Messrs.  Lundberg  now  have  in  hand,  to  meet  the  demand,  a  special 
pattern  having  a  groove  in  the  base,  to  enable  the  combination  to  be 
used  with  twin-lead  and  similar  surface  wiring. 

Loxley  H.V.  Patent  Ceiling  Rose. 

An  entirely  new  departure  in  ceiling  roses  has  been  marketed  by 
Messes.  Loxley  &  Co.,  Ltd.,  Basinghall  Street,  Leeds.  As  shown 
in  fig.  6,  the  brass  parts  of  the  rose  are  completely  sunk  in  the  china 


Pig.  6. — Loxley  Ceiling  Rose. 


base.  The  terminal  coDsists  of  two  upright  plates  clamped  together 
by  a  long  screw  and  washer,  passing  through  the  china.  One  plate 
is  thick  and  one  thin,  so  as  to  form  a  close  springy  contact.  The 
cable  and  flexible  are  clamped  into  the  same  clip,    The  ceiling  roM, 


in  fact,  consists  of  two  pairs  of  plates,  two  screws,  a  china  cover, 
and  body.  It  is  entirely  English  made,  and  is  suitable  for  high- 
voltage  work,  as  all  metal  parts  are  well  sunk.  It  has  no  metal 
parts  on  the  back,  no  dumb-bell  plates,  pillar  contacts  or  weak 
flexible  connections. 

Under  actual  test  this  ceiling  rose  has  supported  a  load  of  56  lb. 
hung  from  the  flexible,  whereas  an  ordinary  ceiling  rose  tested 
under  similar  conditions  failed  to  support  a  load  of  21  lb.  We  have 
verified  the  fact  that  main  force  is  required  to  tear  the  flexible  out 
of  the  rose. 

The  makers  claim  that  it  is  quicker,  easier  and  cheaper  to  fix  than 
the  ordinary  ceiling  rose,  and  its  size,  2,',  in.  diameter  x  1^  in.  high, 
makes  it  a  neat  and  small  ceiling  fitting,  which  can  be  placed  on  a 
2  J  in.  block.    It  costs  no  more  than  the  ordinary  English  ceiling  rose. 

Electric  Reflector  Stove. 

Messes.  F.  A.  Wilkinson  cV:  Paktnees,  Ltd.,  of  Harpenden, 
Herts.,  have  brought  out  a  combined  Reflector  stove,  toaster  and 
radiator,  shown  in  fig.  7.  The  apparatus  is  made  in  polished 
aluminium  throughout,  and  consists  of  a  reflector  fitted  with  an 
expanded  steel  top  and  clip  ring.     The  heating  element  is  similar 


7. — Electric  Replectoe  Stove. 


in  appearance  and  size  to  an  ordinary  incandescent  lamp,  but  is 
fitted  with  pins  for  connecting  to  a  plug  base  within  the  reflector 
casing,  thus  being  instantly  removable.  The  apparatus  forms  a 
quick  boiler,  a  rapid  toaster  and  an  artistic  radiator.  The  heating 
element  is  made  for  any  standard  voltage,  the  consumption  being 
700  watts  working  at  bright  red  heat.  Ordinary  household  utensiLs 
are  used. 


BUSINESS  NOTES. 


Electric  Clocks. — The  following  are  some  electric  clock 
installations  which  Messrs.  Gent  &  Co.,  Ltd.,  of  Leicester,  have 
in  hand : — 

India  Office.— Thirty  inside  clocks,  and  one  two-faced  turret  clock  with 
4-ft.  dials. 

Hartlepool  CuBtoms  House,  for  N.-K.  Railway.— One  four-faced  turret 
clock,  with  waiting  train  movements,  and  a  large  number  of  indoor  clocks. 

New  Locomotive  Offices,  Darlington,  for  N.-E.  Railway. — Fifty  indoor  clocks. 

David  Colville  &  Son,  Ltd.,  per  Edward  &  Son,  Glasgow.— One  four-faced 
turret  clock,  with  waiting  train  movements,  and  a  number  of  indoor  clocks, 

Torquay  Town  Hall. — One  four-faced  turret  clock  with  waiting  train  move- 
ments, 5  ft,  6  in.  dials,  and  a  number  of  ornamental  indoor  clocks. 

Blackburn  Police  and  Sessions  Court,  per  T.  Burton  iS  Co.,  Blackburn, — 
Transmitter,  controlled  from  Greenwich,  and  a  number  of  indoor  clocks. 

Pretoria  Railway  Station,  S.A. 

Cavendish  High  School  for  Girls,  per  W.  R.  Saimders,  Buxton,  for  the 
Derbyshire  Education  Committee. 

SirOavid  Salomons,  Bart.— Prime  transmitter,  and  a  number  of  sub-control 
transmitters. 

Canadian  Pavilion,  Festival  of  Empire.— Turret  clock,  with  four  5-ft.  dials. 

Glamorgan  County  Hall,  per  Ellis  &  Ward,  CardiiT,— One  transmitter  with 
21  clocks. 

Cadbury  Bros.— Repeat  orders. 

Duneobt  House,  Aberdeenshire.— Illuminated  turret  clock,  and  several 
bouse  clocks,  per  the  Aberdeenshire  Electrical  Engineering  Co.,  Ltd., 
Aberdeen, 

Advances  in  Prices. — Messrs.  Mavok   &  Coulson, 

Ltd.,  of  Glasgow,  announce  that,  owing  to  the  increase  in  the  cost 
of  raw  materials,  selling  prices  are  increased  from  April  15th  by  a 
reduction  of  the  discounts  on  their  price  lists  for  generators  and 
motors  by  10  per  cent. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  announce 
that,  owing  to  the  continued  serious  rise  in  the  price  of  all  classes  of 
raw  material,  they  are  obliged,  as  from  April  22nd,  to  raise  prices 
of  wires,  cables,  insulators,  ironwork  and  medical  coUs  by  10  per 
cent.  This  advance  includes  the  items  excluded  from  the  firm's 
notice  published  in  our  issue  of  March  29th,  and  the  10  per  cent, 
advance  will  now  applj  to  the  whole  of  the  Bell  Section  of  their 
oatalof  ue  Citemi  listed  under  "  S '"). 
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A  Touirh   Motor.— Mkshrs.  T.  W.  Broaubent,  Ltd., 

of  Hudflernfield,  who  attach  some  importance  to  the  robufitness 
of  desijjn  and  construction— electrically,  in  particular— of  their 
"  X  "  type  three-phase  motorn,  have  sent  us  an  inHtance  of  the 
way  in  which  these  motors  will  stand  up  to  their  work  under 
conditions  of  abnormal  overload.  A  15-bh.p.  "N"  type 
motor  runnintr  at  DoS  k.p.m.  and  workinpr  on  a  three-phaae 
400-volt,  ,00-cycle  circuit,  was  employed  for  drivini^  some  purnpinp 
machinery  throuj^h  a  raw-hide  pinion.  The  pinion  was  7i  in. 
pitch  diameter  by  4  in.  wide  over  Hanj^ee.  For  some  reason 
th«  pump  must  have  jammed  or  one  of  its  bearinps  seized,  but, 
as  is  often  the  case  in  practice,  the  fuses  were  heavily  wired,  and 
the  motor  evidently  continued  to  run  for  some  little  time  after 
this  occurrence,  before  its  load  became  suflicient  to  causae  the  circuit 
liroaker  on  the  switchboard  to  throw  out.  The  condition  of  the 
motor  when  taken  for  repair  is  shown  in  tlie  illustration,  and 
is  evidence  that  it  had  been  working  aijainst  an  overload  that 
would  probably  have  injured  the  stator  windings  and  insulation, 
and  the  rotor  connections  of  any  motor  not  constructed  on  very 
bubstantial  lines.     The  shaft  was  badly  twisted  and  bent,  and  the 
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teeth  of  the  pinion  had  been  completely  stripped  off,  only  the 
teeth  on  the  gfun-metal  flang'es  remaining.  The  spur  wheel  into 
which  the  pinion  was  geared  appears  to  have  fouled  the  outer 
flange  of  the  pinion  and  the  rotor  shaft  had  been  forcibly  drawn 
in  the  direction  of  the  pump.  This  forced  the  driving  end  bearing 
bush  of  the  motor  outwards,  the  bush  being  badly  ploughed  up  by 
the  set-pin,  which  had  held  it  in  position.  Notwithstanding  the 
abnormally  heavy  overload  that  must  have  been  put  on  the  motor, 
the  stator  and  rotor  windings  were  wholly  uninjured  by  the 
accident.  The  insulation  resistance  of  the  stator  winding  was 
found  to  be  four  megohms,  and  a  pressure  of  1,000  volts  alter- 
nating was  then  applied  between  the  windings  and  frame  of  the  motor. 
After  the  rotor  shaft  had  been  straightened  and  a  new  bush  fitted 
to  the  driving  end  bearing,  the  motor  was  tested,  and  returned  to 
its  owner  ;  and  it  is  now  running  as  usual.  No  repair  of  any 
kind  was  made  to  either  the  stator  or  rotor  windings.  This,  Messrs. 
Broadbent  say,  serves  to  support  their  claim  that  their  "  N " 
type  three-phase  motors  are  practically  indestructible  even  under 
extraordinary  working  conditions. 

Catalogues  and  Lists. — The  British  L.M.  Ericsson 

Manufacturing  Co.,  Ltd.,  Byron  House,  82,  85,  Fleet  Street, 
London,  E.G. — We  have  received  the  A.  C.  section  (about  1 00  pages) 
of  the  firm's  new  catalogue  of  telephone  instruments.  Excellent 
half-tone  blocks,  brief  descriptive  notes,  weights,  dimensions,  and 
code-words,  are  given  of  the  following  lines : — Section  A  (1) 
magneto  telephones  : — Wall  instruments  (ordinary  and  mine  tele- 
phones ;  telephone  with  special  protection  against  ii.t.  currents  ; 
telephone  and  sounder  combined,  for  use  on  telegraph  lines  ;  auto- 
matic call-boxes  ;  meter ;  telephone  and  automatic  call-box  com- 
bined). (2)  Table  telephones  (ordinary  telephones  ;  extension  tele- 
phone without  generator  or  bell  ;  intermediate  wall  telephones  ; 
intermediate  table  telephones  ;  extension  switches  with  chart). 
Section  B,  battery  ringing  telephones  : — Wall  and  table  types  ;  wall 
telephones  for  railway  work  ;  extension  switches.  Section  C,  com- 
mon battery  telephones  :  -  Wall  and  table  types  :  intermediate  and 
sub-station  telephones  ;  extension  switches.  Accompanying  the 
section  is  a  separate  eight-page  price  list,  very  clearly  setting  out 
the  prices  for  the  above-named  instruments. 

Messbs.  Baloke  &  Co.,  Ltd.,  Broadway  Court,  Broadway, 
London,  S.W.— New  20-page  catalogue  (No.  303)  containing  full 
information,  accompanied  with  numerous  illustrations,  regarding 
their  "  Unic  "  steam  traps  which  are  built  on  new  principles.  A 
table  of  prices  and  dimensions  is  included. 

Alloemeine  Elektricitats-Gesellschaft,  Berlin. — Pamph- 
lets describing  electrical  point-shifting  devices,  and  the  400-H.P. 
"  Abraum  "  locomotive  of  the  A.  E.G. 

Mr.  Chas.  E.  Miller,  97-103,  Reade  Street,  New  York.— 256- 
page  catalogue  (No.  22  of  1912)  giving  illustrated  particulars,  with 
prices,  of  supplies  for  automobiles,  motor  boats  and  cycles  and 
motor  planes. 


Thk  FosTEit  ExGi.^^KfcEiNG  Co.,  LTD.,  Wimblfedon. — Leaflet 
giving  some  particulars  of  the  Foster  electric  gejaer  for  alternating 
current.  It  is  supplied  in  "  small  "  and  ''  bath "'  sizes  respec- 
tively. In  the  cmailer  one  two  pints  of  wat«r  can  be  raised  per 
minute  from  r,',"  to  110"  F.  The  wat«'r-containing  vessel  is  of 
solid  copper,  and  all  insulation  is  by  the  Foster  Bi>ecial  fire-proofing 
process.  The  switch  plug  at  top)  is  mounted  on  a  polwhed  bard- 
wood  base.     Prices  are  stated. 

The  CuYPTO  Electhical  Co.,  149  and  l.'>9,  Bermondaey  Street. 
London,  S.E — Lists  with  brief  specification  and  prices  of  the  fol- 
lowing : — Crypto  small  transformers  ;  combined  motor-generator  ; 
new  pattern  ';ombined  a.c.  to  c.c.  transformer  ;  standard  pattern 
a.c.  to  c.c.  transformers  for  battery  charging  and  cinematograph 
arc  lamp  lighting. 

The  Cakkon  Co.,  Carron,  Stirlingshire. — A  very  attractive  and 
effective  showcard  (\9  in.  X  14  in.)  has  be<>n  ifsaed,  showing  the 
Carron  electric  cooking  range  and  the  satisfaction  of  the  cook 
therewiti.'. 

Mkssr.s.  Haes  &  Eggebs,  Ltd.,  163,  Clarence  Street,  Sydney. 
N.S.W. — This  firm  has  favoured  us,  as  in  recent  years,  with  one  of 
its  desk  blotting  pads  with  right  hand  diary.  The  latter  is  inter- 
leaved with  blotting,  and  the  opening  pages  contain  illustrated 
information  respecting  the  manufactures  of  firms  for  whom  Messrs. 
Haes  Ac  Eggers,  Ltd.,  hold  Australian  agencies. 

Messb.s.  Beery,  Skisner  k  Co.,  78,  Upper  Thames  Street. 
London,  E.C.  Leaflet  relating  to  electric  driving  in  textile  factories 
showing  a  cotton-doubling  mill  driven  by  60  Wright  A:  Wood  three- 
phase  squirrel-cage  motors. 

Allgemeine  Elektricitats  Gesellschait. — Pamphlets  on 
the  cost  of  electrical  work  in  agriculture,  on  electric  ploughs,  and 
on  pumps  for  liquid  manure. 

Mr.  C.  Schniewindt.  Neuenrade,  Westphalia. — Leaflet  relating 
to  "  Cord  "  resistances  for  electric  heating  elements. 

Messrs.  Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. 
— Mailing  Card  No.  184,  gives  particulars  of  the  firm's  new  flexible 
desk  standard. 

Liquidations.  —  Thk   Stassano   Electro  Steel  and 

Furnace  Co.,  Ltd. — This  company  is  winding-up  voluntarily,  with 
Mr.  Augustus  Hobbs,  4,  Sotheby  Road.  Highbury,  as  liquidator. 

Winchester  Electric  Light  and  Power  Co.,  Ltd.— A 
meeting  is  to  be  held  at  Broad  Sanctuary  Chambers.  Tothill  Street, 
Westminster,  on  June  ."-th,  to  hear  hn  account  of  the  winding-up 
from  the  liquidators. 

The     Proposed     Aluminium      Syndicate.  —  It    is 

announced  from  Paris  that  the  representatives  of  the  French, 
Swiss,  English,  and  American  makers  of  aluminium  met  recently 
in  that  city  to  further  discuss  the  question  of  reviving  the  Inter- 
national Syndicate  which  collapsed  in  October,  1908.  An  agree- 
ment in  principle  was  reached  by  the  establishment  of  a  basis  for  a 
new  combination,  and  the  negotiations  are  to  be  continued  in  June 
or  July,  when  it  is  thought  the  syndicate  will  be  brought  into 
existence.  The  resumption  of  the  negotiations  last  year  has  been 
followed  by  a  hardening  of  prices,  as  the  price  in  Germany  in 
October  last  ranged  from  ">4  marks  to  57  J  marks  per  cwt.,  whilst  at 
present  the  rates  are  from  62^  marks  to  C6i  marks  per  cwt.,  accord- 
ing to  quantity. 

Private  Meeting:.  —  William   Kirtley  and  Thomas 

Oliver  Dunford,  trading  as  Kirtley  \  Dunford.  electrical 
engineers,  14,  Tower  Street,  West  Hartlepool.  The  creditors  of  the 
above  were  called  together  recently  when  a  statement  of  affairs 
was  presented  showing  ranking  liabilities  of  £46t».  The  indebted- 
ness to  the  trade  was  £333,  and  there  were  unsecured  cash 
creditors  for  £134.  There  were  fully  sfcured  cash  creditors  for 
£346,  the  charge  held  consistiug  of  certain  land  and  buildings  at 
West  Hartlepool.  The  National  Provincial  Bank  were  also  creditors 
for  £200,  their  security  consisting  of  the  deetls  of  a  house.  There 
was  another  fully-secured  cash  creditor  for  £46,  who  held  certain 
furniture  valued  at  a  like  amount.  The  assets  were  estimated  to 
produce  £211,  less  £23  for  preference  claims,  leaving-  net  assets 
of  £188,  or  a  deficiency  of  £278.  After  discussing  the  position 
a  resolution  was  passed  in  favour  of  thf»  estate  being  wound  up 
under  a  deed  of  assignment  with  Mr.  White,  of  West  Hartlepool, 
as  trustee.  A  Committee  was  also  appnined.  consisting  of  the 
representatives  of  Messrs.  Hanson,  Brown  x  Co.,  Ltd.,  Messrs.  John 
Pounder,  Ltd.,  and  the  General  Electric  Co.,  Ltd. 

Meetinjr  of  Creditors. — The  Bradford  Electrical 

Co.,   Ltd.^ — At   the  statutory   meeting   of  creditors,    held    at  the 
otEce.    of  Mr.  J.  H.  Haley,  incorporated  accountant,  Bradford,  last 
week,  creditors  representing    £724.  out  of  a  total   unsecured  in- 
debtedness of  £796,  were  present.     A  statement  of  affairs  showed 
assets  amounting  to  £468.     After  deduction  of  £18  for  preferential 
creditors"  claims,  a  deficiency  was  shown  as  regards  creditors  of 
£347,  the  deficiency  as   regards  shareholders    being    £612.      Mr. 
Haley  explained  that  the  business  was  acquired  from  the  old  com- 
pany in  January,  1910,  and  that  it  had  been  unprofitable  from  the 
commencement.     The  total  trading  loss  amounted  to  £328.     The 
turnover  had  averaged  about  £2,.")00   per  annum.     The  directors 
had  not  received  any  fees  for  their  services.     It  had  been  decided 
that  unsecured  trade  creditors  should  be  paid  their  accounts  subject 
to  a  special  discount  ot   15  per  cent.,  which  had  been  accepted  by 
many  of   them   prior   to   the   liquidation.      The   creditors  in   the 
liquidation  also  were  to  be  paid  an  amount   equivalent   thereto, 
which  meant  that  the  shareholders,  in  addition  to  losing  their  share 
of  the  capital,  would  provide  a  sum  approximating  at  least  £300  to 
enable  this    to    be  done.      The    appointment    of    Mr.   Haley  as 
Uquidbtor  was  confirmed. 


676 


THE    ELECTRICAL    REVIEW.        [Voi.7o.  No.  1,796,  April  26, 1912. 


Book  ^'otiees. — "  Proceedings  of  the  American  Institute 
of  Electrical  Engineers."  Vol.  XXXI,  No.  4.  April,  1912.  New 
York  :   The  Institute.     Price  $1. 

''Jrurnal  of  the  Franklin  Institute."  Vol.  CLXXIII,  No.  4. 
April,  1912.     Philadelphia,  Pa.  :  The  Institute.     Price  50  c. 

"The  School  of  Mines  Quarterly."  Vol.  XXXIII,  No.  3.  April, 
1912.     New  York  :  Columbia  University.     Price  50  c. 

"  Traimiction.s  of  the  Concrete  Institute."  Vol.  IV,  Part  1.  March, 
1912.     London  :  The  Institute. 

"Central  Station  Heating.'  By  Byron  T.  Gifford.  1912.  New 
York  :  Heating-  and  Ventilating  Magazine  Co. 

"  BitUetin  of  the  Massachusetts  Institute  of  Technology."  1912. 
Vol.  XLVII,  No.  2.     Boston  :  The  Institute. 

"Post  OflBce  Electrical  Engineers'  Journal."  Vol.  V,  Part  1. 
April,  1912.  London:  H.  Alabaster,  Gatehouse  .!i  Co.  Price  Is. 
net. 

"Annales  des  Postes,  Telegraphes  et  Telephones.'  March.  1912. 
Paris  :  A.  Dumas.     Price  6  fr. 

'■  Tranaactknis  of  the  Institution  of  Engineers  and  Shipbuilders 
inScntland.'^     1911-12.     Glasgow  :  The  Institution. 

""Journal  of  the  United  States  Artillery,  with  Index  to  Current 
Military  Literature."  Vol.  37,  No.  2.  March— April,  1912. 
Fort  Monroe,  Va.  :  Coast  Artillery  School  Press. 

"  Studies  in  Terrestrial  Magnetism."  ByC.Chree.  1912.  London  : 
Macmillan  &;  Co.     Price  5s.  net. 

Messes.  S.  Rentell  &  Co.,  Ltd.,  are  now  selling  a  new  American 
text-book  entitled  "  Telephony,"  by  Messrs.  Saml.  G.  McMeen  and 
Kempster  B.  Miller,  who  are  acquainted  with  the  very  latest  develop- 
ments in  this  branch  of  electrical  science.  It  is  published  in  this 
country  at  the  price  of  17s.  ntt. 

Trade  Announcements.— Mr.  John  G.  Mackintosh, 

electrical  engineer,  1,  North  Street,  David  Street,  Edinburgh,  has 
purchased  the  business  carried  on  by  Messrs.  D.  T.  Neil  &  Co., 
electrical  contractors,  166,  Great  Junction  Street,  Leith.  He  will 
continue  the  latter  business  under  the  same  name  and  at  the  same 
address. 

Messes.  S.  Bill  &  Co.,  of  Park  Road,  Hockley,  Birmingham, 
have  amalgamated  with  the  Premier  Cabinet  Co.,  of  Hunter's  Vale, 
Hockley.  Both  businesses  will,  in  future,  be  carried  on  under  the 
style  of  S.  Bill  &  Co.,  Ltd.  , 

The  Coeona  Lamp  Woeks,  Ltd.,  Ascham  Street,  St.  Pancras, 
London.  N.'W.,  have  appointed  Mr.  Frederick  S.  Dinenage,  of  Bir- 
mingham, as  their  provincial  representative.  Mr.  Dinenage  has 
been  associated  for  some  jears  with  the  Edison  &  Swan  United 
Electric  Light  Co.,  Ltd.,  and  established  the  Ediswan  Nottingham 
branch,  prior  to  his  appointment  as  Birmingham  district  superin- 
tendent and  manager  of  the  Birmingham  depot  of  the  Edison  and 
Swan  United  Electric  Light  Co.,  Ltd.,  which  he  is  relinguishing  at 
the  end  of  this  month  to  take  up  his  new  position  with  the  Corona 
Lamp  Works,  Ltd. 

Australia. — H.M.  Trade  Commissioner  for  Australia 
reports  that  an  electrical  engineer  who  has  had  considerable 
experience  in  the  electrical  trade  in  Australia  and  New  Zealand, 
is  shortly  visiting  England  with  a  view  to  obtaining  the  agencies 
of  British  manufacturers.  Apply  to  Commercial  Intelligence 
Branch  of  the  Board  of  Trade. 

Bankruptcy    Procee(iing:s. — The     first    meeting    of 

creditors  was  held  on  Wednesday  last  week  at  the  London  Bank- 
ruptcy Court,  under  the  failure  of  Henby  John  Weight,  211, 
Upper  Thames  Street,  London,  E.C. — The  debtor,  who  filed  his  own 
petition,  was  for  some  seven  years  before  1908,  engaged  as  a  sales- 
man by  Croggon  &  Co.,  Ltd.  In  August,  1909,  he  became  manager 
of  the  Ferabin  Lamp  and  Electrical  Accessories  Co.,  Ltd.,  of  118, 
Queen  Victoria  Street,  E.C,  and  financed  the  same  to  the  extent  of 
£300,  all  of  which  he  borrowed,  being  allotted  shares  to  the  same 
amount  in  the  company.  The  chairman  stated  that  the  company 
only  lasted  10  months  ;  the  debtor's  shares  were  never  of  any 
value,  and  were  now  charged  in  favour  of  creditors.  The  debtor  had 
been  pressed  for  the  balance  of  the  money  that  he  had  borrowed  on 
its  behalf,  and  being  unabie  to  pay,  he  was  advised  to  file  his 
petition.  At  the  pres-ent  time  he  was  eneaged  as  a  traveller,  and 
he  attributed  his  failure  to  his  having  borrowed  money  as  before 
mentioned.  A  statement  of  afi'airs  had  been  lodged  showing 
liabilities  £485,  of  which  £305  were  returned  as  expected  to  rank 
against  the  estate,  and  assets  nil.  The  chairman  added  that  no 
proposals  for  the  payment  of  a  composition  had  been  lodged  by  the 
debtor,  who  had  consented  to  an  order  of  adjudication.  The  case 
was  left  in  the  hands  of  the  OflBcial  Receiver. 


LIGHTING  and  POWER  NOTES. 


Abercarn.~The  B.  of  T.  has  informed  the  U.D.C.  that 

it  has  granted  it  a  prov.   order  authorising   the   transfer  of  the 
undertaking  to  the  South  Wales  Electrical  Power  Co. 

Aecriiijy!:ton. —  Messrs.  Hipham  Bros.,  a  large  firm  of 
oottou  manufacturer?,  have  decided  to  equip  their  new  shed  at 
Woodnook  on  the  individual-drive  system— a  separate  electric  motor 
to  every  loom.     The  new  mill  will  be  driven  by  oOO  motors,  and  tlie 


consumption  will  average  nearly  half  a  million  units  per  annum. 
The  majority  of  the  looms  are  large  and  heavy,  requiring  extra 
large  motors.  The  order  for  the  motors  has  been  given  to  the 
Scorch  Electric  Co.  ;  this  is  stated  be  the  first  undertaking  of  the 
kind  in  this  part  of  Lancashire,  but  several  firms  in  East  Lanca- 
shire are  experimenting  with  the  individual-drive  system. 

Ardsley. — The  B.  of  T.  has  granted  a  prov.  order  to  the 
Electrical  Distribution  of  Yorkshire,  Ltd.,  for  electric  supply  within 
the  area  of  the  Ardsley  U.D.C. 

Argentina. — The  Review  of  the  River  Plate  publishes 
the  following  list  of  cities  and  towns  which  have  electric  light 
stations,  or  in  which  concessions  have  been  granted.  It  does  not 
guarantee  the  list  as  correct.  La  Plata,  Florencio  Varela,  C.  de 
Patagones,  Mercedes,  Chivilcoy,  Dolores,  Pergamino,  Necochea, 
Carmen  de  Areco,  Lujan,  Bahia  Blanca,  Punta  Alta,  San  Fernando, 
General  Alvear,  Coronel  Vidal,  Campana,  San  Pedro,  Zarate,  San 
Nicholas,  Moron,  Junin,  Chacabuco,  Navarro,  25  deMayo,  Saladillo, 
Chascomus,  General  Belgrano,  Las  Flores,  Dolores,  Azul,  Olavarria, 
La  Madrid,  Coronel  Suarez,  Pigue,  Dorrego,  Tres  Arroyos,  Mar  del 
Plata,  Balcarce,  San  Martin,  Trandil,  Ayacucho,  Maipu,  Pringles, 
Suipacha,  Bragado,  Avellaneda,  Lomas,  Trenque  Lauquen,  City  of 
Buenos  Ayres,  Corrientes,  Goya,  Monte  Caseros,  Mercedes,  Curuzu- 
Cuatia,  Posadas,  Parana,  Victoria,  Concepcion,  Concordia, 
Gualeguay,  Gualeguaychu,  Catamarca,  Rioja,  San  .Juan,  San 
Luis,  Villa  Mercedes,  Mendoza,  Salta,  Santiago  del  Estero,  La 
Banda,  Jujuy,  Tucuman,  Cordoba,  Villa  Maria,  San  Francisco,  Bell 
Ville,  Rufino,  Santa  Fe,  Rosario,  Coronda,  Galvez,  Refaela, 
Esperanza,  Reconquista,  San  Carlos  Centro. 

The  Rusario  Electric  Light  Co.  has  just  completed  its  new  power 
s*'atior.  at  Sorrento,  one  of  the  near  suburbs  of  the  town,  and  it  is 
hoped  to  have  it  in  thorough  working  order  before  long. 

The  Municipality  of  Trenque  Lauquen  has  signed  a  con- 
tract with  Mr.  Breemana  for  the  installation  of  electric  light  in 
that  town. 

Barnsley. — The   borough   electrical  engineer  has  been 

authorised  to  purchase  50  metallic-filament  lamp  cluster  fittings, 
600-c.p.  size,  at  an  estimated  cost  of  £125,  and  these  will  be 
substituted  for  50  of  the  existing  arc  lamps  in  the  borough, 

Beihill. — The    Council    has  decided    to    purchase    an 

electric  commutator  grinder  from  the  Brush  Co. 

The  question  of  holding  a  demonstration  of  electrical  cooking 
and  heating  apparatus  has  been  under  the  consideration  of  the 
Corporation.  The  matter  has  been  referred  to  a  Sub-Committee. 
It  is  proposed  to  hold  the  exhibition  in  June. 

Canada. — A  Bill  has  been  introduced  in  the  Provincial 
Legislature  of  Ontario,  conferring  on  the  Hydro-Electric  Com- 
mission the  following  powers,  amongst  others  : — To  take  over 
existing  power  transmission  lines  and  to  improve  water  powers,  by 
assisting  municipalities  and  others  in  the  storage  of  water,  making 
of  sluices,  &c.  To  regulate  the  installation  of  electrical  equipment 
and  of  wires  in  all  buildings,  including  private  houses.  To  control 
absolutely  light  and  power  rates  charged  by  municipalities,  whether 
these  municipalities  take  power  from  the  Commission  or  not.  To 
direct  the  disposal  of  surpluses  earned  by  municipal  power  plants 
supplied  by  the  Commission.  To  order  all  wires  under  its 
jurisdiction  to  be  laid  underground  in  cities  and  towns.  With  the 
co-operation  of  the  Dominion  Railway  Commission  to  order  to  be 
laid  underground  all  wires  in  streets  where  the  municipalities 
construct  tunnels  or  conduits  to  carry  such  wires. — Board  of  Trade 
Journal. 

Continental    Notes. — Austeia. — The    proprietors  of 

large  cotton  mills  at  Tannwald,  Bohemia,  have  decided  to  establish 
an  electricity  generating  station  near  Steinmuhle  for  the  supply  of 
the  energy  required  for  lighting  and  power  purposes  in  the  mills. 

Feance. — The  region  of  which  the  large  city  of  Besan^on  is  the 
centre  is  to  be  supplied  with  electricity  from  a  hydro-electric 
station  which  is  to  be  built  on  the  River  Loue.  A  society  concerned 
with  the  utilisation  and  regulation  of  various  rivers  in  the  Depart- 
ment du  Doubsisthe  promoter  of  the  undertaking. — Revue  Pratique 
de  f  Electriclte. 

A  company  has  lately  been  formed  at  Orleans  with  a  capital  of 
£180,000  and  the  title  La  Compagnie  Electrique  de  I'Orleanais  to 
supply  electricity  for  lighting  and  power  purposes  in  the  Orleans 
district. 

For  the  past  three  or  four  years  the  electricity  supply  of  Paris 
has  been  in  the  hands  of  the  Compagnie  Parisienne  de  Distribution 
Electrique,  familiarly  known  as  the  C.P.D.E.  Commencing  with 
January  1st,  19l3,  the  scale  of  charges,  whi9h  was  lowered  in  1908, 
will  be  further  reduced,  it  being  anticipated  that  the  reduction  will 
give  an  impetus  to  the  demand  for  current.  In  view  of  this, 
the  C.P.D.E.  is  at  present  engaged  in  entirely  remodelling  its 
system,  nothing  being  overlooked  in  order  to  secure  a  modem 
organisation.  A  notable  feature  of  the  transformation  work  is  that 
it  is  being  effected  almost  without  the  existing  consumers  knowing 
it,  thei;e  being  no  interruptions  in  the  supply.  One  by  one  the  old 
generating  stations  are  disappearing,  and  by  next  year  the  whole  of 
the  current  required  in  Paris  will  be  supplied  from  two  immense 
power  stations — one  of  75,900-KW.  capacity  at  Saint  Ouen,  near  the 
Seine,  and  another  of  25,000-KW.  capacity  at  Issy-les-Molineaux, 

Holland. — Much  activity  is  now  being  shown  in  the  erection  of 
generating  stations  in  various  parts  of  Holland.  Among  the  towns 
concerned  in  such  schemes  are  Zuidhorn  and  Ulrum,  in  the  pro- 
vince of  Groningen ;  Borger,  in  the  province  of  Drenthe,  and 
Achtkarphem,  in  Friesland.  Electric  lighting  is  also  to  be  adopted 
along  the  high  roads  from  Rotterdam  to  Overachie,  aud  thence 
to  Scbiddam,  a  distance  of  about  8  km. 


Vol.70.    No.  1,796.  Apbil  26,  1912.]         THE     ELECTRICaI       BEVTE^'. 


677 


PoRTCrCAL. — A  scheme  for  the  eptabliphment  of  a  central  electric 
liphtingr  station  in  the  town  of  Penafiel  is  at  present  under  con- 
sideration. 

Dewsbury. — The  General   Purposes  Committiee  of   the 

Corporation  recommends  that  a  new  turbo-penerator.  Ace,  be  pur- 
chased at  an  cHtimated  cost  of  £10,000,  and  that  application  be 
made  to  the  L.G.B.  for  sanction  to  borrow  that  sum,  in  addition  to 
£4,r)00  for  distribution  and  service  cables. 

Falkirk. — The  enj^ineer  has  reported  as  to  the  sura 
required  to  be  borrowed  for  the  extension  of  the  electricity  works, 
and  it  has  been  agreed  to  apply  for  authority  to  borrow  £15,000. 

Golborne.— The  B.  of  T.  has  informed  the  U.D.C. 
that  it  has  decided  to  forthwith  revoke  the  E.L.  order,  1905. 

Llandudno. — The  Lighting  Committee  of  the  U.D.C. 

has  been  requested  to  consider  a  scheme  for  lightinor  the  proposed 
extension  of  the  Promenade. 

London, — H.x.ArrsTEAD. — A  local  paper  states  that  the 
B.C.  has  decided  to  negrotiate  with  Mr.  E.  Sayer  (late  chief  assistant 
engineer),  with  a  view  to  settling-  his  claim  for  three  months' 
salary  in  lieu  of  notice.  The  Finance  Committee,  which  has  been 
considering  the  expenditure  on  converting-  2,359  street  lamps  for 
electric  lighting-,  has  made  certain  recommendations  with  a  view 
to  obtaining-  effectual  control  over  the  expenditure  of  the  electricity 
department  in  the  future.  The  Committee  has  also  recommended 
that  in  future  the  work  of  the  department  should  be  under  the 
direction  of  four  heads  of  departments,  and  suggests  that  a  chief 
engineer  and  manager  (£750  per  annum,  with  bonus  of  2  per  cent, 
on  net  profits  about  £4,500)  be  advertised  for  :  that  Mr.  Leadbeater 
be  appointed  station  engineer  (£880  per  annum,  and  bonus  of 
1  per  cent.)  ;  that  Mr.  Durley  be  appointed  electricity  accountant 
(at  £220  per  annum  and  two-thirds  of  1  per  cent,  bonus)  he  to 
remain  a  member  of  the  borough  accountant's  department ;  that  a 
mains  engineer  be  advertised  for  on  the  salary  basis  last  men- 
tioned ;  and  that  Mr.  Fox  be  appointed  commercial  manager  also 
on  the  last-mentioned  salary  basis.  A  special  meeting  of  the 
Council  to  coni'ider  the  above  was  to  be  held  to-night. 

Marylebone — The  Electric  Supply  Committee  reporting  with 
regard  to  the  advisability  of  continuing  the  Sales  and  Publicity 
Department  on  the  present  lines,  states  that  the  district  auditor 
objected  : — (a)  To  arrangements  being  made  with  only  one  con- 
tractor ;  and  (i)  to  the  particular  method  of  dealing  with  the  con- 
tractors  men ;  the  department  having,  in  the  opinion  of  the 
auditor,  been  issuing  its  orders  too  much  to  the  men  direct  and  not 
enough  through  the  contractor,  at  the  same  time  he  intimated  that 
he  would  be  perfectly  satisfied  by  the  adoption  of  a  proposal  made 
by  the  general  manager,  Mr.  Seabrook,  to  the  effect  that  each  of 
the  eight  districts  of  the  borough  should  be  allocated  to  eight 
leading  contractors  in  the  borough,  and  in  the  event  of  there  being 
more  than  eight  contractors,  the  larger  districts  to  be  further 
divided,  the  arrangement,  first  of  all,  applying  to  all  hire  wiring 
work  which  would  be  sub-let  entirely  to  contractors — both  labour 
and  materials,  while  the  Council's  district  representative  in  charge 
of  each  district  would  be  instructed  to  collaborate  with  the  con- 
tractor who  took  each  district,  and  the  work  done  either 
on  an  agreed  price  or  time  and  material  basis.  In  order  to 
meet  the  auditor's  views,  the  Committee  had  been  in 
correspondence  with  the  Electrical  Contractors'  Association. 
At  the  last  meeting  held  with  the  Association  the  following  terms 
were  suggested  :  (I)  Wiring  work  to  be  offered  to  25  selected  con- 
tractors, distributed  over  the  eight  districts,  to  whom  the  work 
should  be  given  in  rotation  ;  (2)  the  method  of  distribution  to  be 
agreed  ;  (3)  work  to  be  done  as  a  sub-contract  for  the  department 
on  terms  to  be  agreed,  possibly  on  the  basis  of  a  percentage  on  the 
cost  of  labour  and  materials  ;  (4)  the  department  to  supply  the 
materials  at  a  scheduled  rate,  the  contractors  being  paid  the  agreed 
percentage  thereon  as  profit,  but  the  latter  having  the  option  of 
obtaining  such  materials  (being  of  equal  quality)  from  any  source, 
but  would  be  paid  at  the  same  rate  as  though  obtained  from  the 
department  ;  (5)  the  department  to  be  quite  prepared  (if  desired) 
to  pay  weekly  on  account  to  within  20  per  cent,  of  the  work  done, 
that  the  contractors  would  insure  and  as  against  third  party  risk  ; 

(6)  contractors  invited  to  bring  their  customers  to  the  Council's 
showrooms  to  inspect  fittings  or  apparatus,  there  to  be  no  risk  of  the 
department  intervening  between  the  contractor  and  his  customer  ; 

(7)  facilities  to  be  offered  the  contractors'  men  to  attend  meetings 
of  the  department's  staff  to  be  coached  in  business  getting  ;  (8) 
commission  to  be  the  same  as  paid  to  the  department's  representa- 
tives for  getting  consumers  on  the  Telephone  system.  These 
terms,  the  Committee  was  under  the  impression,  were  approved 
of  by  the  Association,  but  a  reply  had  ^een  received  after  it  had 
further  considered  the  matter,  refusing  to  come  to  any  working 
arrangement  and  reverting  to  the  earlier  position  that  the  Sales 
Department  should  be  closed  down  entirely.  Notwithstanding  the 
Association's  decision,  the  Committee  considered  it  expedient  to 
pursue  the  original  scheme,  that  it  should  be  empowered  to  arrange 
with  eight  contractors  to  work  on  the  lines  put  forward  by  Mr. 
Seabrook.  The  Committee,  after  going  into  the  history  of  the  Sales 
Department,  states  that  the  future  development  of  the  undertaking 
was  very  much  dependent  upon  two  things  :  (1)  the  increase  in  the 
sale  of  current  for  cooking  and  heating,  and  (2)  the  supplying  of 
the  poorer  areas.  It  is  quite  obvious,  the  Committee  continiies,  that 
the  canva^ging  of  the  poorer  districts  for  the  small  wiring  jobs 
that  have  to  be  tackled,  would  not  be  worth  the  while 
of  any  contractor.  With  regard  to  heating  and  cooking 
— in  the  first  place,  the  cost  of  getting  the.  business  in  the 
early   *fefrfe»,   fttiti  the   kntrwltdgffe  df  thb  b'Usti-nt^s  tfet^tjirbd,  aVe 


Buch  that  the  ordinary  contractor  could  not  reasonably  be  expected 
to  undertake  it.  Therefore,  if  the  department  wan  to  continue  to 
develop  and  to  earn  a  net  profit,  and  so  be  able  to  reduce  the  general 
price  of  current,  it  was,  ab^jve  all  thin;."*,  ne<je«wary  that  these  two 
branches  of  the  work  should  be  und<  rt^'iken  thoroughly,  and  thie 
could  only  be  done  through  its  own  staff.  Concluding,  the  Com- 
mittee states  that,  notwithstanding  that  it  ba«  frequently  been 
stated  that  the  department  never  cut  prices,  the  turnover  had  been 
quite  considerable,  and  was  now  over  £20.0O0  per  annum  (including 
hire  and  hire-purchase  scheme).  This  in  itself  showed  that  the 
consumers  appreciated  the  convenience  of  having  a  sale?*  depart- 
ment to  deal  with,  and  that  it  filled  a  public  want.  Being  of 
opinion  that  the  successful  management  of  the  undertaking 
rendered  it  essential  that  the  sales  department  should  be  con- 
tinued, it  recommended  accordinely.  subject  to  the  modification  ae 
to  the  n  ethod  of  sub-contracting  referred  to.  At  the  last  Council 
meeting  this  matter  was  not  reached. 

St.  Pancra.-^. — The  Electricity  Committee  reports  having  con- 
sidered a  report  from  the  chief  electrical  engineer  in  regard  to  the 
necessity  of  further  extending  the  generating  and  transforming 
plant.  He  stated  that  since  the  installation  of  the  last  2,000-KW. 
set  it  would  be  possible  to  install  in  the  same  space  seta  having  a 
capacity  of  5,000  k\v.  Although  there  would  be  some  increased 
space  necessary  for  condensintr  plant,  instead  of  being  able 
to  put,  as  originally  intended  in  the  lay-out  of  the  last  extension, 
6,000  KW.  in  the  space,  it  would  be  possible  to  put  in  two 
5  000-KW.  sets,  plus  the  existing  2.000-KW.  sets,  mak<'ng  a  total  of 
12,000  KW.  The  cost  of  installing  a  5,C00.kw.  set  the  engineer 
estimates  approximately  at  £14,200.  including  switchboards  and 
the  necessary  condensing  plant  and  special  foundation?.  In 
addition  to  this,  the  engineer  considers  it  necessary  to 
extend  the  machinery  at  the  Tavistock  Place  sub-station 
by  the  installation  of  a  further  1,000-KW.  transforming  set,  similar 
to  the  one  now  at  King's  Road  station,  which  he  estimates  at 
£2,400,  including  switchgear  and  foundations.  He  further  advised 
the  addition  of  a  similar  1,000-KW.  transforming  set  at  the  King's 
Road  station.  The  adoption  of  these  suggestions  will  incur  an 
outlay  of  £19,000.  The  Committee  tsing  satisfied  that  the  growth 
of  the  demand  upon  the  undertaking  is  such  that  it  is  necessary  to 
install  the  additional  machinery  suggested  by  the  engineer,  has 
decided  to  invite  tenders  for  the  supply  thereof. 

Hammersmith. — Agreements  are  to  be  entered  into  with  the 
Xew  Olympia  Co.,  Ltd.,  and  J.  Lyons  it  Co.,  Ltd..  for  periods  of 
seven  and  five  years  for  the  supply  of  current  to  Olympia  and  to  the 
company's  premises  in  the  borough,  respectively. 

Manchester. — The  Electricity  Committee  has  con- 
sidered its  estimates  for  the  year  and  offered  £19,013  to  the  rates, 
or  nearly  £5,500  less  than  it  gave  last  year.  The  £19,013 
represents  1  per  cent,  on  the  out;»tanding  mortgage  debt,  and  the 
Committee  would  like  to  establish  that  basis  for  future  contribu- 
tions, but  neither  the  Finance  Committee  nor  the  Citv  Counf^il  has 
shown  any  disposition  to  approve  such  a  basis.  The  Committee 
will  again  ask  for  £1,200  from  the  rates  for  street  liirhting.  and  it 
expects  to  spend  on  capital  account  a  total  sum  of  £74,000  next 
year  as  compared  with  an  actual  expenditure  of  £")7,571  last 
year.  Last  year  the  Committee  offered  in  their  estimates  £19,496 
for  the  rates,  but  the  City  Council  increased  this  to  £24.500,  which 
was  actually  paid. 

Perth. — Conferences  have  taken  place  l>etween  rhe  pro- 
moters of  the  Loch  Ericht  Electric  Power  Bill  and  representatives 
of  the  County  Council,  which  has  lodged  objections  to  the  scheme. 
There  is  a  prospect  the  parties  may  come  to  terms.  It  is  expected 
that  the  Bill  will  be  read  a  second  time  in  the  House  of  Commons 
before  the  end  of  May. 

South  Africa. — The  municipal  authorities  of  Pieter- 
maritzburg  are  obtaining  sanction  to  borrow  £50,000,  of  wh'ch 
£42,500  would  be  utilised  for  the  purpose  of  extending  the  electric 
supply  undertaking  at  that  place. — Board  of  Trad»   JoHrtial. 


TRAMWAY  and  RAILWAY  NOTES. 


Aldershct  and  Farnborouiih.  —  The  Light  Rail- 
way Co.  has  applied  to  the  B.  of  T.  for  an  extension  of  time  until 
June  4th,  1913,  lor  commencing  or  completing  the  works  autho- 
rised by  the  Light  Railway  Order,  1909. 

Arsrentina. — The  construction  of  the  electric  truravrays 

in  Mendoza  is  being  rapidly  pushed  ahead,  12  km.  of  the  16  have 
already  been  completed.  It  is  expected  to  oyien  the  system  for 
public  service  on  July  9th. — Jieriew  of  the  Rirei-  PUitf. 

Belfast, — The  work  in  connection  with  the  extension  of 
the  tramways  was  begun  of  the  17th  inst.,  by  the  contractors, 
Messrs.  Dick,  Kerr  &  Co.,  London.  The  first  section  taken  in  hand 
is  that  which  proceeds  from  the  present  Ligoniel  terminus  to 
Wolfhill,  aad  it  is  expected  that  the  Donegall  Road  extension  from 
Shaftesbury  Square  to  Falls  Road  will  be  taken  up  in  the  course 
of  a  few  days.  Following  then  will  come  the  extensions  on  the 
Oldpark  Roful,  the  Ravenhill  Road,  the  Beers  Bridge  Road  and 
Bloomfield  Road,  the  Castlereagh  Road,  and  Botiinic  Avenue  and 
University  Avenue.  The  track  thi;ougjout  wiU  be  double,  and 
Thfermit  tt^ldfed,  and  thfei  distiintV  cbVetttt  will  bfe  7  miles.    The 
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contract  price  is  £100,000,  and  the  work  is  to  be  completed  within 
six  months.  The  overhead  equipment  is  being:  carried  out  by  the 
city  electrical  eng^ineer.  Messrs.  Dick,  Kerr  &  Co.  are  also  the 
contractors  for  the  doubling  of  the  track  of  the  Cavehill  and 
Whitewell  tramway. 

Birkenhead. — At  the  Council   meeting  last  week,  the 

Electricity  Committee  promised  a  continuance  of  the  amount  of 
£1.500  to  the  rates,  while  the  Tramways  Committee  was  able  to  place 
£2,672  to  the  renewals  fund  instead  of  having-  to  make  a  draft  on 
the  rates,  as  has  been  the  case  in  three  of  the  past  four  years. 
Since  the  inception  of  the  undertaking  more  than  ten  years  ago, 
the  ratepayers  have  had  to  find  the  sum  of  £4,403  to  defray  deficits. 
The  traffic  receipts  for  the  past  year  showed  an  increase  of  £2,600 
over  1910-11. 

Bradford. — The   City   Tramways   Department  has  now 

publicly  announced  its  intentions  as  to  reduced  fares,  which  after 
May  1st  will  be  in  full  operation.  Half-penny  fares  are  to  be 
allowed  for  young  workpeople,  between  the  ages  of  12  and  16,  who 
are  to  have  special  passes  which  will  be  issued  for  use  at  particular 
times  of  the  day. 

A  new  tramway  brake,  which  has  been  invented  by  Mr.  ('.  J. 
Spencer,  the  manager  of  the  city  tramways,  was  shown  last  week 
to  a  deputation  from  Ayr,  who  visited  the  city  for  a  general 
inspection  of  the  Bradford  tramway  system.  The  new  brake  is  one 
which  grips  both  track  and  wheel,  and  is  very  prompt  and  effective 
in  operation.  The  test  was  made  down  the  Church  Bank  route, 
a  notoriously  steep  and  awkward  track  with  a  dangerous  turn  at 
the  bottom. 

Cardiff. — The  tramway  men  recently  passed  a  resolution 
threatening  to  strike  unless  their  demands,  including  the  restora- 
tion of  the  full  service,  and  an  allowance  for  three-quarter  time 
worked  during  the  coal  strike,  were  conceded.  They  allege  that 
the  Corporation  saved  thousands  of  pounds  on  the  curtailed  service 
while  the  men  lost  wages.  The  men  stopped  work  on  Wednesday, 
but  a  limited  service  is  still  maintained. 

Cohvyn  Bay. — The  deadlock  that  has  existed  between 
the  U.D.C.  and  the  Llandudno  and  Colwyn  Bay  Electric  Railway 
Co..  Ltd.,  is  in  a  fair  way  to  be  removed.  It  was  reported  at  a 
meeting  of  the  Colwyn  Bay  Council  on  April  16th,  that  the 
directors  of  the  Tramways  Co.  would  confer  with  the  Council  or 
a  Committee  of  the  Council  as  to  the  terms  and  conditions  on 
which  they  will  extend  the  electric  tramway  from  the  present 
terminus  at  Colwyn  Bay  to  Old  Colwyn,  Mr.  T.  E.  Purdy 
assumed  the  Council  would  adhere  to  the  terms  which  it  had 
previously  as  a  Council  decided  to  require  the  company  to 
enter  into. 

Continental    Notes. — France. — The    line   of   railway 

from  Luchon  to  Montrejeau  is  shortly  to  be  converted  to  electric 
traction.  According  to  the  engineer  of  the  (>ompagnie  du  Midi, 
electric  driving  will  be  established  on  the  portion  of  the  Toulouse- 
Bayonne  line  comprised  between  Montrejeau  and  Pan  and  on  all  the 
Pyreneau  branches  thereto  dependent,  or  on  about  270  km.  of  lines 
at  present  in  working.  Preparations  are  afoot  to  build  two  large 
water-power  works,  the  first  producing  21,000  H.P.  and  the  second 
20,000  H.P.  Single-phaFe  current  at  a  pressure  of  15,000  volts  will 
be  generated  and  distributed  to  five  trtmsformer  stations  for  supply- 
ing the  trains. — Revne  Piatique  <le  V Ehu-frlcite. 

Leeds. — The  figures  of  the  past  year's  working  of  the 
City  tramways  undertaking,  submitted  last  week,  showed  a  very 
large  surplus  available  for  the  relief  of  rates,  amounting,  indeed, 
to  a  sum  of  £61,163,  as  compared  with  £51,888  in  the  pi-evious 
year.  The  gross  profit,  amounting  to  £197,806,  w&s  a  record,  and 
an  increase  of  £22,708.  The  total  receipts  were  £395,320,  an 
increase  of  £24,919,  or  6'72  per  cent.  An  expenditure  of  only 
£2,211  was  involved  in  the  earning  of  the  extra  profit.  The  total 
power  expenditure  was  £24,914,  being  an  increase  cf  £1,386,  largely 
due,  it  is  stated,  to  an  additional  expenditure  on  fuel  of  £600, 
owing  to  the  coal  strike.  The  number  of  car-miles  run  during  the 
year  had  been  8,527,957,  an  increase  of  219,518,  whilst  86,021,943 
passengers  had  been  carried,  making  an  increase  of  5,215,673.  The 
receipts  per  mile  had  averaged  iri25d.  The  Tramways  Committee 
decided  to  set  aside  the  sums  of  £3,823  and  £1,764  to  wipe  out 
outstanding  loan  balances  on  plant  at  the  power  station,  and  to  con- 
tribute towards  capital  outlay  a  sum  of  £3,421  for  a  rotary  con- 
verter and  new  brakes. 

London. — The  Central  London  Kail  way  has  decided  to 
discard  the  mechanical  signals  at  present  in  use,  and  has  placed  a 
contract  with  the  McKenzie,  Holland  iV  Westinghouse  Power 
Signal  Co.  for  the  equipment  of  the  whole  of  the  Central  T^ondon 
Railway  with  automatic  siijnallinji. 

Manchester.  —  The  Tramways  Committee  of  the 
Corporation  has  decided  to  allocate  £85,000  towards  the  relief  of 
the  rates.  The  receipts  during  the  past  year  amounted  to  £46,000 
above  the  estimate,  and  running  costs  decreased.  The  large 
increase  was  due  to  some  extent  to  the  abnormal  weather  during 
the  summer.  The  City  Council  may  ask  the  Tramways  Committee 
to  contribute  £100,000,  it  being  stated  that  a  belief  is  held  in  some 
quarters  that  the  department  can  afiEord  to  contribute  more  than 
£85,000. 

Nelson. — The  tramway  manager  reports  that  the  income 
during  the  past  year  constitutes  a  record.  This  is  mainly  attri- 
butable to  the  fine  summer.  Instead  of  the  estimated  loss  of  £273, 
there  has  been  a^profit  of  £398.  In  regard  to  railless  trolley  cai-*. 
Mr.  H'feini  rejftjrte  that  it  #ouId   tJe  unwise  to  atlemp)^  a  tranr^^ay 


scheme  for  the  Walverden  district,  but  it  would  be  well  worth 
while  to  consider  the  advisability  of  a  railless  system,  having 
regard  to  the  fact  that  those  authorities  which  had  installed  the 
system,  spoke  highly  of  it  as  an  auxiliary  to  the  tramway 
undertaking. 

New  Zealand. — The  Municipality  of  Palmerston  intends 
to  place  before  the  ratepayers  a  proposal  to  raise  a  loan  of  £69,000 
for  the  installation  of  an  overhead  electric  tramway  system.  The 
length  of  line  will  be  about  5^  miles. 

West  Hartlepool.— The  B.  of  T.,  while  approving  the 

tramways  extension  scheme  generally,  has  modified  the  proposals 
to  the  extent  of  permitting  the  Elwick  Road  lines  to  go  only  as  far 
as  Eldon  Grove,  and  the  Hart  Lane  lines  as  far  as  Welbeck  Road — 
the  Serpentine  Road  and  Wooler  Road  portions  thus  being  cut  out 
of  the  scheme. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — An  injunction  has  been  granted  at  the  instance 
of  the  Maritime  Wireless  Co.,  restraining  the  Australasian  Wireless 
Co.  from  threatening  users  of  Father  Shaw's  system  (adopted  by 
the  Commonwealth  Government  for  the  stations  at  Melbourne  and 
Hobart)  with  prosecution  for  infringement  of  patent  rights. 

Directive  Wireless  Telegraphy. —  It  is  reported  that 

the  system  which  Marconi's  Wireless  Telegraph  Co.  has  been 
engaged  in  developing  is  the  Bellini-Tosi  Directional  System,  and 
that  Mr.  Bellini  has  joined  the  engineering  staflE  of  the  company. 
The  apparatus,  as  fitted  on  the  ss.  Maureta^i'ut,  is  said  to  have  proved 
highly  satisfactory,  and  the  company  is  now  ready  to  install  it  on 
other  vessels. 

Germany. — A  large  wireless  station  is  to  be  erected  at 
Neumiinster,  near  Wilhelmshaven,  which  will  far  exceed  in  power 
that  at  Nauen.  Three  towers,  each  150  m.  high,  will  be  begun  in 
May,  and  four  similar  towers  will  be  added  later  on. — Zeit.fiir  Elrc- 
trotechnih  vnd  Maschinenhav . 

Hythe. — The  T.C.,  which  so  vehemently  demanded  the 
removal  of  the  National  Telephone  Co.'s  poles  in  The  Grove  a  few 
months  ago,  has  received  notice  that  the  Post  Office  desires  to  erect 
telephone  poles  in  the  North  Road.  Thus  Amurath  an  Amurath 
succeeds. 

Marconi  Wireless   Teleg:rai)hy  in  the  I  .S.A. — The 

Marconi  Wireless  Telegraph  Co.  has  made  arrangements  with  the 
Marconi  Wireless  Telegraph  Co.,  of  America,  to  construct  for  that 
company  a  number  of  long-distance  wireless  stations,  and  the  two 
companies  have  signed  a  working  agreement  with  the  Western 
Union  Telegraph  Co.  of  the  State  of  New  York,  and  with  the  Great 
North- Western  Telegraph  Co.  of  the  Dominion  of  Canada,  which 
provides  that  the  Marconi  companies  shall  have  the  full  benefit  of 
those  companies'  landline  stations  for  the  receipt  and  delivery  of 
their  messages  throughout  the  United  States  and  Canada  upon  the 
most  favourable  cable  rate  terms.  The  agreement  provides  that 
the  Marconi  Co.  shall  affix  a  Marconi  signboard  to  all  those  of  the 
Western  Union  Co.  The  Western  Union  and  the  Great  North- 
western Telegraph  companies  have  in  all  about  25,000  telegraph 
offices  throughout  the  United  States  and  Canada. 

The  Marconi  companies  are  about  to  erect  new  long-distance 
wireless  stations  providing  direct  communication  between  New  York 
and  London,  and  preparations  are  in  hand  for  the  cqnstruction  ef 
a  number  of  stations  to  give  communication  with  the  East  from 
San  Francisco  to  the  Hawaiian  Islands,  the  Philippines,  China,  and 
probably  Japan.  The  American  company's  programme  further 
provides  for  a  second  long-distance  station  to  be  erected  in  the 
immediate  vicinity  of  New  York  to  communicate  with  Cuba, 
Panama  and  South  American  countries. 

The  shareholders  of  the  Marconi  Wireless  Telegraph  Co.,  of 
America,  have  resolved  to  increase  their  capital  to  $10,000,000  in 
shares  of  $5  each. 

Post  Office  Servants. — A  Select  Committee  has  been 
appointed  to  inquire  into  the  wages  and  conditions  of  employment 
of  Post  Office  servants. 

Turkey. — Tt  is  reported  that  the  Turkish  wireless  station 
at  Kelemish  has  been  destroyed  by  Italian  warships. 

Wireless  at  Sea.— We  are  informed  that  Mr.  Harold 
Bride,  one  of  the  wireless  operators  on  board  the  lifanic,  who  is, 
happily,  amongst  the  survivors,  and  Mr.  Harold  Cottam,  chief 
operator  on  the  Carpathia,  were  both  trained  at  the  British  School 
of  Telegraphy,  Ltd  ,  Clapham  Road,  London,  S.W. 

The  confused  and  contradictory  messages  regarding  the  fate  of 
the  Titanic,  which  were  recorded  during  the  day  following  the 
wreck,  have  attracted  universal  attention  to  the  subject  of  wireless 
communication,  especially  in  the  United  States,  where  amateur 
operators  abound.  The  false  reports  that  the  Titanic  x  passengers 
were  all  safe,  and  that  she  was  slowly  steaming  towards  Halifax,  in 
particular,  have  been  ascribed  to  inaccurate  reception  by  some 
unauthorised  person,  who  communicated  them  to  the  Press.  The 
Timea  correspondent  in  New  York  stated  that  the  Department  of 
Justice  repudiated  the  theory  of  Mr.  Marconi,  attributing  the 
tjieesages  to  amateur  operatorij.  and  was  of  opinion  that  thpy  "werfi 
sent  in  a  deliberate  attempt  to  p'oetpbne  knowfeJlge  of   the  wr«ck 
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in  order  to  pive  time  for  the  reinBurinpr  of  the  Titanic  x  carjfo." 
The  White  Star  line,  however,  was  not  accused  of  beinc  a  party  to 
sharp  practice  of  any  kind. 

A  Bill  is  to  bfi  introduced  into  Congress  to  rep^alate  the  practice 
of  wireless  telepraphy  in  the  United  States.  In  this  country,  of 
course,  there  is  no  possibility  of  similar  trouble,  the  erection  of 
wireless  apparatus  having  been  for  years  controlled  by  the  Govern- 
ment, which  issues  licences  only  sparingly,  and  after  due  inquiry. 
The  operators  on  British  ships  are  required  to  hold  a  Post  Office 
certificato  of  efficiency. 

A  memorial  is  to  be  erected  at  Godalming  to  the  heroism  of  Mr. 
John  George  Phillips,  the  chief  wireless  operator  in  the  Titanic, 
who  was  a  native  of  the  town. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


ishton-nnder-Lyne. — May  1st.  Two  sets  of  counter- 
current  jet  condenfing  plant  with  steam-driven  pumps,  and  one 
natural-draught  wooden  chimney  cooler,  for  the  Borough  Electricity 
Department.     See  "  Official  Notices  "  April  12th. 

Australia. — Victoria. — May  Ist  and  8th.  Cable  for 
P.M.G.'s  Department. 

June  11th.  —  Electric  incandescent  lamps,  illuminating  and 
switchboard,  and  silk-covered  wire,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  to-day. 

May  6th. — Arc  lamp  carbons  for  the  Melbourne  City  Council. 
See  "Official  Notices  "  April  19th. 

May  Hth. — Telephones,  switches,  condensers  and  protectors,  for 
Melbourne.    See  "  Official  Notices  "  March  22nd. 

June  4th. — 1,000  protectors,  galvanised  iron  'wire,  galvanised 
steel  wire  and  sleeves,  for  the  P.M.G.'s  Department.  See  "  Official 
Notices"  April  19th. 

May  21st.— P.M.G.,  Melbourne.  30  miles  of  cable,  24i  miles  of 
cable,  699  non-polarised  relays.     See  "Official  Notices"  April  12th. 

May  28th.— Deputy  P.M.G.,  Melbourne.  100  tons  bronze  wire, 
262  tons  of  hard-drawn  copper  wire,  188,500  copper  binders,  11,500 
sleeves,  and  126,000  copper  tapes  (Schedule  No.  686).  Specification 
can  be  seen  at  the  Board  of  Trade  Commercial  Intelligence  Dept. 

Deputy  P.M.G.,  Melbourne. — June  4th.  259,500  porcelain  and 
earthenware  insulators  and  batteries. — June  11th.  9  a  miles  of 
telephone  switchboard  cable  ;  1,000,000  paper  jointing  sleeves  ;  and 
252  tons  of  sulphate  of  copper.— June  18th.  loV  miles  of  paper- 
insulated  lead-covered  cables. — Apply,  High  Commissioner  in 
London  for  Australian  Commonwealth. 

July  23rd.  —  P.M.G.,  Melbourne.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard.   See  ''Official  Notices"  April  5th. 

Queensland. — May  8th.  Telegraph  and  telephone  material,  for 
the  P.M.G.'s  Department.     See  "  Official  Notices  "  March  15th. 

May  8th. — Telegraph  and  telephone  instruments,  switchboards 
and  accessories,  measuring  instruments  and  protectors,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  March  22nd. 

Western  Australia. — May  8th.  Common-battery  telephones, 
for  the  P.M.G.'s  Department.     See  "  Official  Notices  "  March  22nd. 

Tasmania. — June  10th.  Telegraph  and  telephone  material,  for 
the  P.M.G.'s  Department.     See  "  Official  Notices  "  April  12th. 

N.S.W. — Three  centrifugal  pumps  (12,000  gallons  per  minute), 
five  350-KW.  transformers,  A.c.  motors,  for  White  Bay  power  house, 
for  N.S.W.  Government  Railways  and  Tramways  Department. 
Electrical  Engineer's  office,  61,  Hunter  Street,  Sydney. 

Bedford. — Electrical  plant  (100  lights)  for  the  Powage 
Press,  Ltd.     See  "  Official  Notices  "  April  19th. 

Birkenhead. — May  27th.  Electric  light  installation  at 
the  Union  Workhouse,  Tranmere,  for  the  B.  of  G.  See  "  Official 
Notices"  to-day. 

Bray   (Ireland). — May  7th.    One   IoO-b.h.p.    Diesel 

engine,  coupled  to  a  100-KW.  alternator  and  exciter,  and  one  T^-ton 
overhead  crane,  for  the  U.D.C.     See  "  Official  Notices"  AprU  12th. 

Bristol. — May  Oth.      One  1,000-kw.  three-phase  to  d.c 
converter,   for  the  Corporation   (British   manufacture  preferred). 
See  "Official  Notices  '  to-day. 

Cape  Town. — May  oth.     For  the  City  Council. 

A   steam  turbine-driven   alternator   and   converter,    the    turbine    to    be 

capable  of  giving  a  continuous  output  of  2,000  k.v.a. 
Approximately  24,760  yards  of  k.b.t.  three-phase  cable,  joint  boxes  and 

disconnection  pillars. 
Green  eoonomiser. 

Tenders  are  to  be  deposited  at  the  City  Hall,  Cape  Town. 

May  15th. — Two  electric  passenger  lifts  for  new  Law  Courts. 
Specifications,  &;c.,  from  District  Engineer,  Public  Works  Dept. 
Deposit  £2. — Board  of  Trade  Journal. 

A  copy  of  the  specification  may  now  be  seen  at  the  Com.  Int. 
Department  of  the  Board  of  Trade  in  London. 

Constantinople. — June  15th.  Tenders  are  invited  for 
the  establishment  of  electric  tramways  in  the  Asiatic  part  of  the 
capital.  Particulars,  in  French,  from  the  Minister  of  Public  Works 
on  forwarding  the  equivalent  of  10s.  in  Turkish  money  (half  of  £T). 

Dundee. — The  T.G.  invites  tenders  for  the  supply  of 
sub-Bt&tion  converting  maohinery  and  extra-higb-tenaion  switch- 


gear.  Tenders  are  also  invited  for  demolition  of  the  preeent  bnild- 
ings  on  the  Bite  and  for  construction  of  a  §ub-§tatton,  and  for  supply 
of  an  overhead  travelling  crane  for  new  sub-station  at  the  docks. 
Mr.  H.  Richardson,  Corporation  Electrical  Engineer. 

Falkirk.— May  6th.     Swres  for  a  year,  for  the  Burgh 

Electricity  Department.     See  "Official  Notices"  April  19th. 

The  Corporation  Electricity  Committee  will  receive  tenders  for 
the  following  ;— Manhole  frames  and  covers,  lubricating  oils,  iron- 
mongery and  tools.     Harold  Ranson,  resident  electrical  engineer. 

Glas|2:ow. — May  lOth.  Substation  switchgear,  for  the 
Corporation  Electricity  Department.     See  "  Official  Notices"  to-day 

Gravesend.— April  29th.  Cables,  for  the  Corporation. 
See  "Official  Notices"  April  19th. 

Grimsby.  —  May  16th.  Continuous-current  motor- 
generator  with  switchboard  panel,  and  an  automatic  reversible 
booster  with  switchgear,  for  the  Corporation.  See  "Official 
Notices"  to-day. 

Heston  and   Isleworth.— May  8th.     500-kw.  steam 

engine,  d.c.  generator,  balancer,  &c.,  water-tube  boiler,  chain-grate 
stoker,  pipework,  &c.,  surface  coEdenser,  air  pump,  kc,  for  the 
U.D.C.    See  "  Official  Notices  "  April  19th 

Hoylake  and  West  Kir  by.— May  6th.  One  Lancashire 
boiler,  with  superheater,  &;c.,  vertical  steam  pump  and  self-actirg 
re-starting  injector,  for  the  U.D.C.  Electricity  Works.  See  "  Official 
Notices"  April  19th. 

Lancaster. — Tenders  for  installation  of  electric  light  at 
the  Gregton  Institute  in  Christ  Church  parish,  Lancaster.  The 
Vicar. 

Lincoln.— May  6th.  One  1,000-h.p.  Diesel  oil  engine, 
coupled  to  a  continuous  current  dynamo,  or  two  500-h.p.  Diesel 
enginee,  with  continuous  current  dynamos  ;  one  120-KW.  motor- 
generator  and  one  switchboard,  for  the  Corporation.  See  "  Official 
Notices"  April  12th. 

London. — Hackney.— May  9th.  High  and  low-tension 
cables,  boxes,  frames  and  covers,  troughing,  ducts,  &c.,  for  the  B.C. 
Electricity  Department.     See  "Official  Notices  '  April  19th. 

Islington. — May  Ist.  Electrical  fittings  and  sundries,  for  the 
St.  Mary  B.G.     See  "Official  Notices"  April  19th. 

L.C.C.— May  8th.  Electrical  installation  at  the  Malmesbury 
Road  Central  School.    See  "  Official  Notices  "  to-day. 

Manchester.  — April  30th.  16-26-h.p.  four-cylinder 
motor  car  suitable  for  heavy  town  work.  Specification  from  Mr. 
F.  E.  Hughes,  Secretary,  Electricity  Department,  Town  Hall. 

Xewcastle-on-Tyne. — May  22nd.  Turbo-alternator  and 
converting  plant,  for  the  Tramways  Committee.  See  "Official 
Notices"  to-day. 

Newcastle-under-Lyme. — Extensions  and  alterations  to 
switchboard,  for  the  Corporation.     See  "  Official  Notices  "  to-day. 

New  Zealand.— May  1st  and  July  1st.  Public  Works 
Department.  Supply  of  machinery  and  material  for  the  Lake 
Coleridge  electric  power  scheme.  See  this  column  in  our  issue  of 
April  12th. 

Southampton. — April  27th.  Main  cables,  switchboard 
panels  and  electric  lighting  of  the  new  buildings  at  Shirley  Warren 
Poor  Law  Infirmary  for  the  B.G      See  "Official  Notices"  April  19th. 

Southend-on-Sea. — Stores  for  a  year,  for  the  Corporation 
Electricity  Department.     See  "  Official  Notices  "  April  12th. 

Spain. — May  4th.  The  municipal  authorities  of  Oviedo 
are  inviting  tenders  for  the  concession  for  the  electric  lighting  of 
the  municipal  buildings  and  also  of  a  part  of  the  town  during  a 
period  of  ten  years. 


CLOSED. 


Australia. — According  to  the  Ausfraltan  Mininc/Stmidard 
the  P.M.G.'s  Department  at  Victoria  has  placed  an  order  for  eleo- 
trically-controlleJ  clocks,  required  for  use  in  connection  with  the 
Telephone  Exchange,  Lonsdale  Street.  Melbourne,  at  £118  with 
Messrs.  Ingram  Bror .,  of  Melbourne. 

Aylesbury.— The  U.D.C.  has  accepted  the  tender  of 

Messrs.  Mackrill  &  Sons,  of  Aylesbury,  for  electrical  work  for  a  year. 

France.— The  French  Post  and  Telegraph  Authorities 
in  Paris  have  just  placed  a  contract  with  the  company  Le  Materiel 
Telephonique,  of  Paris,  for  the  supply  of  100  km.  of  2S-pair 
telephone  cable,  each  copper  conductor  to  be  insulated  by  paper 
tape,  and  the  core  enclosed  in  a  lead  tubing. 

Northampton.  —  The  Corporation  has  placed  with 
Messrs.  E.  Bennis  &  Co.,  Ltd  ,  a  repeat  order  for  mechanical  stokers 
and  self-cleaning  furnaces  for  the  tramway  power  station. 

Perth. — The  Corporation  Electricity  Committee  has 
accepted  the  offer  of  Messrs.  Callender's  Co  .  London,  at  £4,184, 
for  the  extension  of  mains  to  carry  current  to  the  new  premises 
of  Messrs.  John  Dewar  s  Sons,  tlie  new  infirmary  and  other 
buildings. 
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Government  Contracts. — The  following  tenders  have 

been  ."iccepted  dnrinp  the  past  month  by  the  Government  Depart- 
ments named  : — ■ 

ACMIHALTT  :    CONTBACT  DEPARTMENT. 

IianternB.— Chloride  Electrical  Storage  Co. 

War  Office. 

Dynamos,  &c.— IndiftRubbev.  Gntta-Percha   and  Telegraph  Works  Co., 
Ltd. ;  Electric  Construction  Co.,  Ltd. 

India  Office  :  Btobe  Department. 

Armatures.— J.  Btone  &  Co. 

Carbons  and  cells.— Siemens  Bros.  &  Co. 

Kngines,  &o.— British  Westingbouse  Electric,  &c.,  Co. 

Insulators.— BuUers,  Ltd. 

Pipettes.— Chloride  Electric  Storage  Co. 

Crown  Agents  fob  the  Colonies. 

Stay-rods,  &c.— Siemens  Bros.  &  Co.,  Ltd. 

Twin-core  submarine  cable.— Telegraph  Construction  and  Maintenance  Co. 

Telegraph  posts,  &c. — Siemens  Bros,  &  Co.,  Ltd. ;  Bullers,  Ltd. 

General  Post  Office. 

Loading  coils. — Western  Electric  Co.,  Ltd. 

Flexible  cords.— London  Electric  Wire  Co.  &  Smiths,  Ltd. 

Portable  generating  sets. — Lancashire  Dynamo  and  Motor  Co.,  Ltd. 

Meters. — Automatic  Telephone  Manufacturing  Co.,  Ltd. 

Telephones.— Gent  &  Co.,  Ltd. 

I.R.,  V.  and  C.  cable.— Johnson  &  Phillips,  Ltd. ;  Ward  &Goldstone. 

Paper-core  cable. — Johnson  &  Phillips,  Ltd. ;  Western  Electric  Co.,  Ltd. 

8.  and  C  C.  cable. — Western  Electric  Co.,  Ltd. 

Submarine  cable. — Henley's  Telegraph  W»rks  Co.,  Ltd. 

Insulators. — Taylor,  Tunnicliff  &  Co.,  Ltd. 

Lightning  protectors,  i&c. — British  L  M.  Ericsson  Manfg.  Co  ,  Ltd. 

Copper  wire  —British   Insulated   nnd   Helsby  Cables,  Ltd  ;  T.  Bolton  and 

Pons,   Lt^.;  Elliott's  Metal  Co.,   Ltd.;  R.  .lohnson  &  Nephew,  Ltd.; 

Shropshire  Iron  Co.,  Ltd.  ;    F.  Smith  &  Co. ;   J.  Wilkes,   Sons  and 

Mapplebeck,  Ltd. 
Electric  lift  at  Birmingham  Head  P.O.— Turner,  Atherton  &  Co,,  Ltd. 
Telephone     exchange     equipment,     Lincoln.  —  Peel-Connor     Telephone 

Works,  Ltd. 
Ditto,  Sevenoaks. — Western  Electric  Co.,  Ltd, 

London. — St.  Pancras. — The  B.C.  has  accepted   the 

following  tenders : — 

Sloan   Electrical  Co.,  Ltd.— 560,000   open-type   arc  lamp   carbons,  JE568. 

(14  tenders  received  with  prices  ranging  from  JE499  to  J901.) 
G.  Braulik. — 18,000  carbons  for  Oriflame  arc  lamps,  £23. 
General  Electric  Co.,  Ltd. — 6,000  carbons  for  Angold  arc  lamps,  £13. 
W.  Geipel  &  Co.— 12,000  carbons  for  duplex  Excello  arc  lamps,  £10  ;  3,000 


carbons  for 
lamps,  £13. 


Luna  arc  lamps,  £11 ;  2,000  carbons  for  single  Excello  arc 


The  following  tenders  were  received  for  supplies  of 

R.  R   Todd (accepted) 

Electrical  Engineering  Co.,  Ltd 

Standard-Cable  Co.,. Ltd.  .. 

Western  Electric  Co.,  Ltd . .         . . 

.Johnsoii  &  Phillips,  Ltd.". .       ....    ,;..    I    '."..\—-,, 

British  Insulated  and  Helsby  Cables,  Ltd 

Siemens  Bros.  &  Co.,  Ltd.  

.Henley's  Telegraph  Works  Co.,  Ltd.  

Callender's  Cable  Co.,  Ltd 

W.T.  Glover  &  Co.,  Ltd.   ,        ; .. 

Union  Cable  Co.,  Ltd..     ..         

Connolly  Bros.,  Ltd 

Aubert  Grenier  &  Co 


cable.:- 

£2,840 
2.931 
3,061 
8,208 
3,217 
3,925 
3,227 
3,248 
8,270 
8,316 
3,462 
3,818 
3,961 


Mr.  Todd's  tender  is  for  cable  manufactured  by  Felten  &  Guilleaume, 
and  the  offer  is  subject  to  a  rise  or  fall  in  the  price  of  copper  and 
lead,  and  is  based  upon  copper  at  £74  per  ton  and  lead  at  £16 
per  ton. 

The  tender  of  the  General  Electric  Co.  has  been  accepted,  at 
£132,  by  the  Metropolitan  Water  Board,  for  the  supply  of  electrical 
fittings  required  in  connection  with  the  installation  of  electric 
lighting  plant  at  Surbiton  station. 

The  Metropolitan  Asylums  Board   has  accepted  the  tenders  of 
Messrs.  W.  ,T.  Fryer  &  Co.,  at   £3.S  and  £6.S,  for  the  provision  of 
electric   charging   plant   and   lighting   at   the   Brook   and  North 
Western  Ambulance  Stations. 

Pontypridd. — Messrs.   Siemens   Bros.   Dynamo  Works. 

litd.,  of  Daleton,  have  obtained  the  contract  for  the  supply  of 
tantalum  and  "  Wotan"  lamps  for  12  months  to  the  U.D.C. 

Ronniania.^ — Owing  to  the  failure  of  response  to  the 
public  invitation  to  submit  tenders,  the  T.C.  of  Constantza  is 
negotiating  a  contract  with  the  firm  of  Ganz,  of  Budapesth,  for  the 
lighting  of  the  city  and  suburbs,  the  plans  of  which  are  now  under 
the  consideration  of  the  Minister  of  the  Interior. — Bprnc  Pratiqvc 
(le  V ElectricHe. 

Southampton. — The  B.  of  G.  has  accepted  the  tender  of 

Messrs.  H.  J.  Cash  &  Co.  for  carrying  out  the  heating  and  other 
work  at  the  Infirmary,  which  includes  alterations  and  additions  to 
the  electric  light  for  the  entire  scheme  ;    £.5,85.')  is  to  be  expended. 

Southend-on-Sea.— The  T.O.  has  accepted  the  tender 

of  Messrs.  J.  Brown  k  Co.,  of  Clydebank,  at  £66,  for  24  driving- 
wheel  tires  and  1 2  axles  for  tramcars. 

The  Council  has  also  accepted  the  tender  of  Messrs.  E.  &  B.  H. 
Davey,  of  Southend,  at  £1,.362,  for  car  shed  extensions. 

Snnning:dale.— Messrs.  John  Drake  &  Co.,  of  Sunning- 
bill,  have  secured  the  contract  for  the  electric  light  installation  at 
the  Old  and  New  Dormy  House. 

Swansea.— The  T.C.  has  accepted  the  tender  of  the 
jSritish  Thomson-Houston  Co.,  at  £9,270,  for  two  B.T.-H.  turbo- 
alternators,  with  Cole,  Marchant  &  Morley  condensing  plant. 

Swindon. — The  T.C.  has  accepted  for  the  current  year 
the  tender  of  the  Beapon  Mapufacturing  Co.,  Ltd.,  for  3,  5.  and  lO- 
ampere  electrolytic  metere,  also  for  complete  installation  eete. 


Wolverhampton. — The  Board  of  Management  of  the 

Wolverhampton  and  Staffordshire  General  Hospital  have  placed 
their  order  for  the  complete  electrical  installation  of  the  King 
Edward  VII  Memorial  Wing  with  the  District  Electric  Co.,  Ltd., 
of  Wolverhampton. 

Woolwich. — The  B.C.  has  decided  to  extend  for  a 
further  period  of  12  months  the  contracts  with  Mesprs.  Siemens 
Bros,  it  Co.,  Ltd.,  for  the  supply  of  low-tension  cables,  and  with 
the  Oliver  Arc  Lamp,  Ltd.,  for  the  supply  of  6o,000  pairs  of  7-mm. 
and  6'35-mm.  yellow  flame  carbons,  and  17,000  pairs  of  7-inm. 
yellow  flame  A.c.  carbons. 


FORTHCOMING    EVENTS. 


Physical  Society.— Friday,  April  26th.     At  5  p.m.     At  the  Imperial  College 
Science,  South  Kensington.   Papers  on  "  'The  Solution  of  Network  Problems 
by  Determinants,"  by  Mr.  R.  Appleyard  ;   and  "A  Method  of  Measuring 
Small  Inductances,"  by  Mr.  S.  Buttetworth. 

Institution  of  Civil  Engineers  (Students' Meeting).— Friday,  April  26th.   AtSp.m 
Lecture  on  "  The  Principles  and  Practice  of  Accountancy  in  Relation  to 
Engineering  Design  and  Work,"  by  Mr.  T.  Frame  Thomson. 

Junior  Institution  of  Erglneers.— Saturday,  April  S7th.  At  3  p.m.  Visit  to  t  1  < 
engineering  workshop  ard  laboratory  and  the  electrical  laboratoi^y  of  il.  t 
Polytechnic,  Regent  Street,  W. 

North-East  Coast  Institution  of   Engineers  and  Shipbuilders  (Graduate  Section).— 
Saturday,  April  271h.     At  7.15  p.m.    At  Bolbec  Hall,  Newcastle.    Paper    tn 
"Oil  Engines,"  by  Mr.  A.  T.  Thorne. 

Royal  Society  of  Arts.— Monday,  April  29th.  At  8  p.m.  Howard  Lecture  6n 
"Heavy  Oil  Engines,"  by  Capt.  H.  Riall  Sankey.    (Lectuie  I.) 

Institution  of  Electrical   Engineors  (Manchester  Local  Section).— Tuesday,  Ap  ril 
3Cth.     At  7.30  p.m.     At  the    University,    Manchester.     Annual    genera 
meeting.    Lecture  by  Dr.  R.  Thury. 

Insti'ution  of  Civil  Engineers. — Tuesday,  April  30th.    AtSp.m.    Annual  Gene 
Meeting  of  Corporate  Members. 

Royal   Institution. — Wednesday,  May  1st.    At  ft  p.m.    Annual  meeting. 

Institution  of  Electrical  Engineers  (London).  — Thursday,  May  2nd.  At  8  pm. 
Adjourned  discussion  on  "  The  Causes  Preventing  the  more  General  Use 
of  Electricity  for  Domestic  Purposes."^ 

Institution  of  Mechanical  Enoineers.— Friday,  May  .3rd.  At  8  p.m.  Discnssion  to 
be  resumed  by  Prof.  J.  O.  Arnold  on  "  The  Tenth  Report  to  the  Alloys 
Research  Committee  on  the  Alloys  of  Aluminium  and  Zinc." 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  OfBcer— Liect.-Col.  H.  M.  Leaf, 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,   April   29th.— "A"  Company.      Infantry  drill,  7.80  to  8.30  p.m. 

Technical  work,  8.45  to  10  p.m. 
Tne^oay,   April  tOth.— "B"  Company.     Infantry  drill,  7.30  to  8.80  p.m. 

Technical  work,  8.45  to  10  p.m.    Recruit  instruction  for  those  not  passed 

out  by  Adjutant,  7.30  to  10  p.m. 
Thursday,  May  2nd.— "C"   Company.      Infantry  drill,  7.E0  to  8.80  p.m. 

Technical  work,  8.45  to  10  p.m. 
Friday,    May    8rd.— "  D "    Company.      Infantry    drill,    7.80    to    8.30   p.m. 

Technical  work,  8.45  to  10  p.m.    Recruit  instruction  for  those  not  passed 

out  by  Adjutant,  7.30  to  10  p.m. 
Saturday,  May  4th.— Headquarters  will  be  open  for   regimental  business, 

from  10  a.m.  till  12  noon. 

(Signed)       P.  H.  Campbeh,  Capt.  R.E.  and  Adjt., 

For  Officer  commanding  L.E.E. 


Newspapers  and  the  Law  of  Libel. — The  editor  of 

every  paper,  however  technical,  the  publisher  of  every  book,  how- 
ever dull,  is  bound  to  show  some  fealty  to  the  law  of  libel.  No 
newspaper  man  can  afford  to  ignore  the  existence  of  this  branch 
of  English  jurisprudence.  Nor  can  he,  as  a  rule,  afford  the  time 
to  peruse  the  mig-hty  tomes  which  contain  the  last  erudite  word  on 
the  subject.  He  may,  in  the  course  of  his  journalistic  career,  have 
picked  up  a  few  smatterings  of  the  law,  but  it  is  not  easy  to  recall 
nice  legal  distinctions  in  the  early  hours  of  the  morning,  or  to 
hunt  for  libels  on  press  day  when  the  printer's  devil  is  knocking  at 
the  door  for  corrected  proofs.  In  practice,  the  editor  must  needs  trust 
his  contributors  in  a  large  measure ;  and  speaking  for  ourselves, 
we  have  found  that  the  trust  has  seldom,  if  ever,  been  misplaced. 
But  where,  it  may  be  asked,  is  the  journalist  to  ascertain  the  law  / 
Hitherto  he  has  had  but  little  teaching,  except  in  the  school  of 
experience,  where  the  fees  are  high.  They  take  the  form  of 
damages  for  libel.  So  high  are  the  fees  that  journalists  nre  about 
to  attempt  an  invasion  of  the  monopoly.  The  University  Extension 
Board  of  the  London  University,  acting  in  concert  with  the  Council 
of  the  Institute  of  Journalists,  have  arranged  for  a  course  of 
lectures  to  journalists  on  "  The  Law  of  Libel."  to  be  delivered  at  the 
Institute  of  Journalists  on  May  Ist^  8th,  15th,  22nd,  and  June  6th. 
The  lecturer  is  W.  Valentine  Ball,  barrister-at-law.  The  lectures 
are  to  deal  with  libels  generally  ;  construction  and  truth  of  libels  ; 
explanation  of  fair  comment  :  privilege  :  practical  hints  on 
reporting,  &t.,  the  statutory  piotJection  ori  newspapers,  criminal 
lihelo,  &:'c. 
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ELECTRICAL   EXHIBITION,    OLYMPIA.    1911 


NOTES. 


The  rpport  of  the  Finance  Committee  of  this  Exhibition  has  ipsnpd 
itfl  balance-Rheet,  which  showB  a  balance  of  £10,940  divipible 
between  International  Trade  Exhibitionp,  Ltd.,  and  the  B.E.A.M.A. 
This  amount  has  been  disposed  of  as  followH  :  — 


fvffirnnlional  Tratlp  ExhUifiovK,  LffL,  40% 

Lees  r»  %  rebate  to  members  of  B.E.A.M.A. 

/?. .£•.>!.. ¥.yl .,  r,0%  of  profit 

Less  commi.ssion  to  secretary    ...  £328 

Rebate  to  exhibitors        ...         ...       £2,.340 

,,         to   B.E.A.M.A.    members         £439 


-     £4,.S76 
229 

=    £6,664 


£4,146 


£3,127     £3,437 


The  details  of  income  and  expenditure  are  as  under 

Expenditure. 

Tlent  of  Olympia  and  offices...         ...         ...      £2,12S 

General  expenses          ...         ...         ...         ...  94^ 

Postape 120 

Stationery  and  printingf          ...         ...         ...  223 

Catalogue           ...  205 

Advertising:        1,393 

Decorations        5.^7 

Entertflinments...         ...         ...         ...         ...  301 

Electricity          3,205 

Insurance           ...         ...         ...         ...         ...  57 

Leg-al  expenses  ...         ...         ...         ...         ...  30 

Travellingr  expenses     ...         69 

Stand  fittings     ...         ...         ...  56 

Secretary's  salary         ...         200 

Bank  chargres     ...         ...         ...         ...         ...  '2 

Audit  fee            16 

Balance  carried  down,  divisible :— Inter- 
national Trade  Exhibitions,  Ltd.,  40  per 
cent.,  £4,376  ;  British  Electrical  and 
Allied  Manufacturers'  Association,  60 
per  cent.,  £6,564   =         


£7,583 


Income. 

Space  rentals 

Gate  money,  £2,157  ;  Tickets  sold,  £2,118  = 
Catalogues  and  programmes  .. . 
Sale  of  electricity,  gas  and  water 

Automatic  machines  receipts...         

Lavatory  and  photographic  concessions 
Commissions,  ifec. 
Bank  interest    ... 
Discount 


10,940 
£20,4.39 

£11,897 

4,275 

457 

3,371 

30 

90 

202 

100 

17 

£20,439 


The  report  accompanying  the  above  accounts  makes  the  follow- 
ing comparison  of  the  accounts  of  the  Olympia  Exhibitions  of 
1905  and  1911  : — Rent  in  1911  cost  £670  more,  and  the  Association 
hnd  no  income  from  refreshments.  General  expenses  in  1911  were 
lower  by  £245.  Stationery  and  printing  in  1911  were  lower  by 
£356.  The  catalogue  cost  was  £208  less.  Advertising  cost  £327 
more  in  1911  owing  to  display  of  posters.  Entertainments, 
banquets,  band,  &c.,  show  a  saving  of  £697.  Travelling  expenses 
and  commission  were  less  by  £291. 

In  regard  to  income  : — Space  rentals  were  better  by  £3,172  in 
1911.  Gate  money  and  tickets  were  better  by  £1,083.  Donations 
were  £1,480  less,  there  being  none  in  1911.  Catalogues  and 
advertisements  in  same  produced  £152  less.  Lavatory  and  photo- 
graphic concessions  improved  by  £60,  and  bank  interest  by  £73. 

The  supply  of  electricity  to  exhibitors  showed  a  loss  of  £2,000 
in  1005,  and  only  s.r.,  A.C.,  was  available.  In  1911  all  kinds  of 
supply  were  available,  and  though  the  price  paid  for  current  to  the 
proprietors  of  Olympia  was  50  per  cent,  more,  both  ends  have  been 
made  to  meet  in  respect  of  this  item. 

The  organising  managers,  in  a  statement  issued  by  them,  show 
that  the  economies  efiFected  in  expenses  (primarily  under  their 
control)  are  considerably  greater  than  the  accounts  show,  for  the 
increased  extent  of  the  Exhibition,  as  compared  with  that  of  1905, 
would  have  implied  a  proportionate  Increase  on  that  year's 
figures. 


-At 


the    Hijjh    Court     of 
a  man  named  William  Taylor 


Electric    Lamp    Frauds.- 

Justiciary,  Edinburgh,  last  week, 
pleaded  guilty  to  two  charges  of  having  obtained  by  fraud  1 00  and 
41  electric  lamps  from  an  Edinburgh  firm  and  a  Coatbridge  firm 
respectively,  and  of  having  attempted  to  obtain  in  a  similar  way 
78  electric  lamps  from  a  firm  in  Glasgow.  It  waa  pointed  lut  that 
prisoner  had  been  employed  by  different  firmsOf  electrical  -jgineers. 
Lord  CuUen  repeated  Taylor's  last  sentence  of  five  years'  penal 
servitude. 

Football. — Kirkcaldy  and  Dundee  tramway  men  played 

a  football  match  last  week,  when  the  Fife  men  won  by  3  goals  to  1. 

Our  report  of  the  German   tour  of  the  Football  Section  of  the 

Oeram  and  Robertaon  electric  lamp  wtrrks  (focial  club  is  held  cfVter 

until  ntext  week. 


Dinner  to  the  Enjrineer-in-fhief  of  the  Post  Office. 

— The  engineer-in-chief  to  the  l'()<-X  Oflfif;<i,  3Ir.  W.  .Slingo,  was  enter- 
tained by  his  former  students  on  Saturday  l?«t,  at  the  Connaoght 
Rooms,  KingBway.  London.  The  company  pre«:nt,  nnmberine'  140, 
had  gatherer)  from  all  jarts  of  the  country  to  do  honoor  to  the 
founder  and  principal  of  what  was.  in  the  zf  nith  of  itii  career,  the 
largest  and  most  successful  Fchool  of  its  kind  in  the  kingdom.  The 
Telegraphist*'  School  of  Science  waa  funnded  by  Mr.  Slingo  in 
1876  with  only  five  students  ;  its  membership  steadily  ro«e  until  no 
fewer  than  850  studenta  were  npon  its  rolls,  when  it  had  to  be 
broken  L.p  and  its  members  transferred  to  the  varions  technical 
institutions  which  had  in  the  meantime  been  formed.  The  Tele- 
graphists' School  of  Science  can  claim  to  have  been  practically 
the  pioneer  of  that  branch  of  science  which  has  developed  perhapa 
more  rapidly  than  any  other  within  the  past  quarter  of  a  century. 
Congratulatory  telegrams  were  received  from  various  parta  of  the 
world  during  the  evening. 

Mr.  G.  ¥.  Mansbiiclne,  who  occupied  the  chair,  after  the  nraal 
loyal  toast,  proposed  the  health  of  the  'Guest  of  the  Evening."  He 
said  that  on  behalf  of  the  assembled  company  of  ex-stndents  of  the 
School  of  Science,  he  offered  the  very  heartiest  and  most  cordial 
welcome  to  their  old  fiiend,  colleague  and  mentor.  Their  regard 
and  esteem  for  Mr.  Slingo  had  always  been  great,  but  as  the  years 
slipped  by  they  learned  to  appreciate  him  still  more,  and  under- 
stood more  fully  how  great  was  the  debt  of  gratitude  they  owed  to 
him.  His  appointment  to  the  highest  engineering  position  in  the 
Post  OfiBce  was,  therefore,  a  source  of  intense  gratification  to  his 
old  students  and  assistants. 

Mr.  MacEwan  dealt  in  an  iHteresting  and  humorous  way  with 
the  early  career  of  his  able  colleague,  now  engineer-in-chief,  and 
Mr.  A.  W.  Martin  said  that  any  progress  he  might  have  made  bad 
its  origin  in  the  great  encouragement  and  kindly  advice  given  him 
at  an  early  age  by  their  honoured  guest ;  many,  or  all  of  them,  had 
had  opportunities  of  hearing  most  of  the  famous  lecturers,  but  ao 
far  as  his  experience  went,  not  one  of  them  excelled  him  as  a  teacher 
able  to  show  men  "  how  to  think "'  ;  to  do  which  should  be  one  of 
any  t«'acher"s  highest  aims.  This  ability  by  no  means  ceased  when 
the  Telegraphists'  School  of  Science  passed  from  his  able  charge  : 
for  all  who  now  came  in  contact  with  him  in  their  daily  work  could 
still  learn  from  him  the  way  to  think.  There  was  no  man  more 
willing  to  place  his  knowledge  at  the  disposal  of  others. 

Mr.  J.  Newlands,  C.I.E..  paid  a  high  tribute  to  the  value  of  tech- 
nical education  for  those  who  desired  to  advance  in  the  service,  and 
Miss  E.  Bennett  expressed  her  indebtedness  to  the  Telegr<»phist«' 
School  of  Science  for  opening  its  doors  to  the  section  of  the  staff  she 
represented. 

Mr.  H.  A.  Miles,  in  supporting  the  toast  expressed  the  hope  that 
their  one-time  Professor  might  remain  with  them  as  engineer-in- 
chief  sufficiently  long  to  add  still  further  lustre  to  his  name,  a  name 
which  would  be  femembered  in  the  annals  of  the  Post  Office  as  that 
of  a  chief  who  was  one  of  his  staff,  who  had  personally  trained  his 
staff,  who  climbed  from  the  foot  of  the  ladder  to  the  topmost  rung 
by  sheer  merit  and  dogged  perseverance  alone,  unaided  by  any 
backstairs  influence,  and  without  even  the  hypothetical  advantages 
supposed  to  be  conferred  by  a  varsity  education. 

Mr.  Brooker  said  Mr.  Slingo  had  not  climbed  into  his  office  by 
trading  on  other  men,  but  had  got  there  by  straightforward,  hard 
work,  the  greatest  compliment  that  he  could  pay  him.  In  scientific 
telegraphy  he  had  made  a  revolution  in  the  present  mode  of  life 
to-day. 

Alter  the  various  supporting  speeches  the  chairman,  in  con- 
cluding his  address,  pointed  out  that  the  general  motif  of  the 
remarks  of  all  the  speakers  was  the  kind  of  spirit  of  human  nati  re 
which  distinguished  the  character  of  their  guest,  and  he  believed 
it  was  this,  quite  as  much  as  his  high  technical  attainments,  which 
had  raised  him  so  high  in  their  esteem.  The  toast  was  received 
with  great  enthuiasm,  and  was  accompanied  by  musical  honours. 

Mr.  Slingo,  in  responding,  said  that  he  was  deeply  touched  by 
the  way  in  which  the  assembly  had  been  cp'led  together,  as  well  as 
by  the  very  cordial  manner  in  which  the  toast  had  been  proposed 
and  supported  by  the  several  speakers.  He  did  not  think  that  it 
would  diminish,  in  any  way.  the  compliment  to  himself  if  he 
regarded  the  meeting  as  an  indication  of  the  satisfaction  which  the 
C.T.O.  had  experienced  in  his  appointment.  He  vas  very  glad  to 
noti'"e  that  n>  fewer  than  96  old  students  of  the  Telegraphists" 
School  of  Science  were  at  present  holding  important  positions  in  the 
engineering  department,  that  a  number  of  others  were  similarly 
situated  in  the  stores  and  factories  departments,  and  a  few  were  in 
the  secretary's  office,  the  surveyors"  department,  and  the  London 
Telephone  Service.  So  far  as  the  C.T.O.  was  concerned,  the  con- 
trolling staff  was,  with  very  few  exceptions,  composed  of  old 
students.  He  was  very  sorry  that  the  school  had  been  closed,  for 
had  his  projwsal  that  it  should  be  carried  on  officially  been  adopted, 
there  would  not  now  have  been  any  dearth  of  capable  engineering 
officers,  nor  would  it  have  been  necessary  to  invite  the  assistance 
of  the  universities.  He  was  not  without  hope  that  the  work  would 
be  taken  up  where  he  left  off,  and  oarried  to  a  proper  and  natural 
culmination. 

Mr.  F.  L.  Henley  proposed  "The  Chairman,"  who,  in  his  reply, 
thanked  those  associated  with  him  in  carrying  out  the  successful 
re-union. 

An  excellent  musical  programme  was  provided  by  Mr.  Willie 
Rouse,  assisted  by  Miss  Emilie  Hayes  and  Mr.  Stanley  Holloway. 
The  evening  was  brought  to  a  close  by  the  singing  of  "  Aold  Lasct 
Syne,"  In  which  th^  whole  of  the  oompMiy  joined. 
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Edncational    Notes.  —  Goldsmith's    College,    New 

Cross,  S.E. — A  number  of  short  evening'  courses  in  engineerinpr  and 
building  subjects,  including  a  course  of  eight  lectures  on  electric 
traction,  are  to  be  held  during  May  and  June.  Particulars  may  be 
obtained  from  Mr.  W.  Loring,  Warden  of  the  College. 

Crystal  Pal.vce  School  of  Practical  Engineering.— The 
new  course  oommenoes  on  Wednesday,  May  1st.  See  our  advertise- 
ment pages  to-day. 

The  Summer  Term  at  University  College  in  the  Faculty  of 
Engineering  begins  on  Tuesday.  April  ;50th.  On  May  10th  at 
5.30  p.m.  Mr.  Leslie  Robertson  will  deliver  a  public  lecture  on 
"  The  Importance  of  the  Business  Side  of  Engineering,"  at  Univer- 
sity College.  Mr.  A.  H.  Barker  will  begin  again  his  lectures 
on  "  Heating  and  Ventilating  Engineering,"  on  Wednesday, 
Mav  1st,  at  7  p.m.  Particulars  can  be  obtained  from  the  Secretary 
of  University  College, 

Social  Events.— The  first  annual  dinner  in  connection 
with  the  Aberdare  Electricity  and  Destructor  Works  was  held  at 
the  Boot  Hotel,  Aberdare,  on  12th  inst.  The  chief  engineer  and 
manager  (Mr.  A.  J.  Abraham)  presided,  and  amongst  others  present 
were  the  chairmen  of  the  Council  and  the  Electricity  Committee 
respectively.  The  aforesaid  chairmen  both  responded  to  a  toast. 
The  chairman  of  the  Electricity  Committee  referred  to  the 
public  electric  lighting,  and  stated  that  the  town  was  obtaining 
three  times  as  much  light  as  it  formerly  had  with  gas,  and  yet  it 
saved  as  much  as  £1  Is.  per  annum  per  lamp  post.  During 
the  recent  coal  strike  the  department  had  not  been  put  to  the 
slightest  inconvenience  ;  the  normal  supply  of  electricity  could  be 
maintained  for  an  almost  unlimited  period,  as  the  energy  was 
generated  by  steam  obtained  from  the  destructor  department. 
A  vote  of  thanks  proposed  by  Mr.  G.  F.  Soars,  of  the  B.T.-H. 
Co.,  was  accorded  to  Mr.  W.  T.  Hilder.  mains  superinten- 
dent, for  presiding  at  the  piano,  and  Mr.  G.  D.  Morgan,  com- 
mercial assistant,  was  also  thanked  for  making  all  arrangements 
for  the  dinner,  he  having  acted  as  hon.  secretary  and  treasurer. 

On  Monday,  the  L.C.C.  Tramways  Electrical  Staff  held  a  smoking 
concert  at  Anderton's  Hotel :  there  were  between  40  and  .50  present, 
and  Mr.  J.  Shepherd  was  in  the  chair,  supported  by  the  following 
officials :  Mr.  Thorn,  Mr.  Good,  Mr.  Perry  (Northern  Section),  and 
Mr.  Thomas  (Southern  Section).  Mr.  Pope  would  have  been 
present  if  possible.  The  success  of  the  evening  was  greatly  due 
to  the  Misses  Lock,  who  both  had  many  encores.  The  gathering 
terminated  with  a  hearty  vote  of  thanks  to  the  chairman  (Mr. 
Shepherd),  proposed  by  Mr.  Thorn,  and  due  thanks  were  tendered 
to  Mr.  Jones  (Xorth  Side),  for  the  able  manner  in  which  he  had  got 
up  the  entertainment. 

Copper. — The  consumption  of  copper,  ae  set  forth  in 
Messrs.  H.  R.  Merton's  statistical  circular,  is  one  of  the  most 
encouraging  signs  of  trade  revival  to  be  found.  In  spite  of  the 
apparently  universal  idea  that  limitation  of  output  leads  to  increase  of 
input,  the  consumption  of  copper  foi  th-^  past  half  month  is  sufficient 
to  indicate  a  healthy  determination  to  keep  some  industries  open,  in 
the  face  of  the  logical  conclusion  of  the  above  doctrine.  The  with- 
drawal from  stocks  during  the  half  month  has  been  741  tons.  The 
decrease  is  mostly  under  "Afloat  from  Chile,"  and  a  less  quantity 
from  Australia,  Liverpool  and  Swansea  also  losing  a  certain 
amount.  France  increases  her  stock  by  73  tons.  Rotterdam  has 
dropped  2,50  tons,  to  3,0.50  tons  ;  Hamburg  is  estimated  to  have 
remained  stationary  at  7,600  tons.  The  detailed  returns  show  sup- 
plies from  North  America  to  England  and  Havre  just  average  ;  to 
other  European  ports  one-third  below.  From  Spain  and  Portugal 
England  received  rather  less  than  one-third  the  average  quantity, 
but  at  a  rate  considerably  higher  than  for  last  month.  Shipments 
from  Chile  are  above  average,  from  Australia  about  one-tenth 
below.  Total  deliveries  are  18,616  tons,  a  quantity  which,  if 
doubled,  will  be  equal  to  the  deliveries  for  last  June  or  September, 
only  one  of  which  was  directly  affected  by  strikes. 

The  stock  in  American  producers'  hands  for  the  end  of  March 
was  27,843  tons,  a  decrease  of  2.5.5  tons  only  on  the  preceding 
return.  The  combined  visible  supply  for  the  end  of  March  is 
78,018  tons  (excluding  Holland  and  Germany).  Since  American 
visible  supplies  beean  to  fall  steadily^ — i.e.,  since  May  last,  the  quan- 
tity has  been  reduced  by  46,262  tons,  an  average  of  4,626  tons  per 
month.  A  very  large  withdrawal  was  made  in  January  last,  but 
February  only  withdrew  1,491  tons,  and  March,  as  above,  25.5.  The 
world's  stocks  have  decreased  76,.574  tons  since  March  31pt,  1911, 
or  at  the  rate  of  6,380  tons  per  month.  Stocks  in  England  and 
France  decreased  in  the  same  period  32,092  tons,  or  an  average  with- 
drawal of  2,674  tons  per  month.  At  the  present  rate,  therefore, 
England  and  her  neighbour  have  18  months'  stock  in  hand.  The 
revival  of  trade  which  would  follow  a  renewed  sense  of  security  in 
industrial  conditions  would  probably  increase  this  considerably. 

£Dg:ineeriD{2:  Trades  Ajfreement,— The  Times  reports 

that  in  the  hope  of  preventing  stoppages  of  work  in  shipyards  and 
engineering  establishments  owing  to  disputes  between  workmen 
arising  from  claims  to  do  certain  classes  of  work,  an  agreement  to 
be  known  as  the  Demarcation  Agreement,  1912,  has  been  drawn  up 
between  the  Shipbuilding  Employers'  Federation,  the  Engineering 
Employers'  Federation,  and  the  Shipbuilding  and  Engineering 
Trades  Federation,  to  which  20  of  the  trade  unions  in  the  engineer- 
ing industry  are  affiliated.  A  ballot  is  now  being  taken.  The 
agreement,  which  is  to  come  into  force  on  July  1st,  in  the  districts 
of  Aberdeen,  Dundee,  East  of  Scotland,  Clyde,  Tyne,  Wear,  Tees 
and  Hartlepool,  Barrow,  Liverpool,  Birkenhead  and  Hull,  provides 
that  there  shall  be  no  stoppage  of  work  nor  shall  men  be  paid  off 
in  consequerfcc  of  disputes  on  demaroation  questions. 


The  '^  Daily   Mirror  **  on   Haul  a  ire  in  Mines. — A 

remarkable  statement  was  made  in  the  Daily  Mirror  of  April 
15th,  in  the  course  of  an  article  on  the  use  of  ponies  in  pits — 
namely,  that  "  England,  for  some  extraordinary  reason,  is  one  of 
the  few  countries  where  mechanical  traction  does  not  exist.  The 
law  rigorously  forbids  the  use  of  electricity  or  petrol  in  mines." 
The  paper  had  previously  asked  why  it  was  that  "  no  mechanical 
contrivance  had  ever  been  devised  or  utilised  for  hauling  the  coal 
trucks  about  the  dark  corridors  underground."  To  our  readers  the 
utter  absurdity  of  these  passages  is  too  obvious  to  need  pointing 
out.  It  is  unfortunate  that  writers  on  the  daily  Press  do  not  take 
the  trouble  to  ascertain  the  facts  before  they  tackle  a  technical 
subject,  instead  of  madly  charging  windmills  which  to  them  appear 
to  be  giants.  Clearly,  the  writer  in  the  Jlirror  is  unaware  that  the 
use  of  mechanical  haulage — usually  with  electric  power — has 
attained  to  a  very  high  degree  of  development  and  extended  adoption 
in  British  coal  mines,  and  has  been  common  practice  for  very  many 
years. 

The   Batti- Wallahs'   Society.— This  Society  held  its 

last  smoking  concert  for  this  winter  at  the  Holborn  Restaurant  on 
Friday  last.  A  representative  muster  of  members  turned  up,  and  a 
very  enjoyable  evening  was  spent.  The  artistes,  as  usual,  were 
provided  by  Mr,  Harry  Heap,  under  the  direction  of  the  hon.  enter- 
tainment secretary,  Mr.  Robinson.  The  president,  Mr.  F.  J.  Collis, 
who  was  in  the  chair,  suggested  that  a  collection  should  be  made 
in  aid  of  the  widows  and  orphans  of  those  lost  in  the  Titanic,  the 
result  of  which  was  some  £7  Is.  The  last  of  the  informal  evenings 
was  to  be  held  on  the  24th  inst.,  taking  the  form  of  a  dinner  at  the 
Victoria  Mansions  Restaurant,  followed  by  an  amateur  concert. 

30,000-Volt  Shock.— The  Cape  Times  Johannesburg 
correspondent  states  that,  on  April  2r:d,  an  electrician  had  a  shock 
at  20,000  volts,  and  was  not  killed.  "  His  name  is  Ernest  J.  Horack, 
and  the  accident  occurred  at  the  Robinson  Deep  Mine.  His  hand 
came  in  contact  with  a  wire  carrying  the  above  voltage,  and  he  was 
flung  to  the  ground  in  great  agony,  being  a  mass  of  burns  from 
head  to  foot.  He  is  now  in  hospital,  conscious,  but  in  a  critical 
condition." 

Revised  Rnssian  Lamp  Duties. — A  Bill  has  recently 

been  introduced  into  the  Russian  Duma  which  proposes  to  increase 
the  duties  on  incandescent  electric  lamps  with  metallic  filaments  to 
65  roubles  per  poud  (3s.  9^d.  per  lb.)  if  mounted,  and  to  90  roubles 
per  poud  (5s.  3d.  per  lb.)  if  unmounted.  The  duties  at  present 
levied  under  Sec.  169  (3)  of  the  Russian  Customs  Tariff  on  incan- 
descent electric  lamps  (30  roubles  per  poud  if  mounted  and 
60  roubles  if  without  mounting)  are  to  be  retained  in  the  case  of 
incandescent  electric  lamps  with  carbon,  filaments. — Board  of  Trade 
Journal. 

Institution  and  Lecture  Notes. — Royal  Society  of 

Arts. — A  short  course  of  four  lectures  on  "  Heavy  Oil  Engines," 
by  Captain  H.  Riall  Sankey,  R.E.  (ret.),  M.Inst.C.E.,  will  be  given 
before  this  Society,  under  the  Howard  Bequest,  commencing  on 
Monday  evening,  29th  inst.,  at  8  p.m.  The  following  is  a  syllabus 
of  the  lectures  : — 

Lecture  1. — April  29th.— The  oil  engine  is  an  internal  combustion  engine- 
Difference  between  light  and  heavy  oil  engines — Difference  between  Diesel 
and  other  heavy  oil  engines— Brief  history  of  the  Diesel  engine — Theoretical 
thermal  efficiency — Heat  and  other  losses — Actual  thermal  efficiency — Effi- 
ciency ratio — Thermal  efficiency  compared  with  other  internal  combustion 
engines  and  with  external  ccmbustion  engines— Cycle  of  operation  of  a  four- 
stroke  and  of  a  two-stroke  Diesel  engine,  and  essential  parts  to  produce  these 
cycles. 

Lecture  2,— May  6th.— Various  types  of  Diesel  engines— Considerations  afifeot- 
ing  design— Design  of  various  parts,  8uch  as  cylinders,  valves,  pistons,  connect- 
ing rods,  crank-shafts,  frames,  air  compressors,  &c.,  for  four-cycle  and  for  two- 
cycle  engines — Materials  used  for  the  various  parts — Number  and  arrangement 
of  cylinders  for  vertical  and  horizontal  engines. 

Lecture  3. — May  13th. — Description  of  Diesel  engines  manufactured  by 
various  makers — hizes  in  current  manufacture  and  future  possibilites — 
Speeds  and  weight  for  land  and  marine  engines — Various  kinds  of  oil  available 
for  Diesel  engines;  their  characteristics,  calorific  value,  and  sources  of 
supply. 

Lecture  4.— May  20th.— Economical  results  in  respect  of  fuel  and  of 
total  annual  cost — Comparison  of  Diesel,  gas  and  steam  engines,  in  respect 
of  capital  cost,  fuel  cost,  and  total  annual  cost — Various  applications  to  land 
and  marine  purposes— Other  heavy  oil  engines— Semi-Diesel  engines. 

Admission  to  the  lectures  is  free  to  non-members  of  the  Society 
on  production  of  a  member's  order,  or  by  the  personal  introduction 
of  a  member. 

The  Cold  Storage  and  Ice  Association. — Mr.  J.  T.  Milton, 
the  Chief  Engineer  Surveyor  of  Lloyd's  Register  of  British  and 
Foreign  Shipping,  has  been  elected  president  of  this  Association, 
for  the  year  ending  March  25th,  1913.  The  thirteenth  anniversary 
dinner  of  the  Association  will  be  held  at  the  Hotel  Cecil  on  Monday, 
May  13th,  when  the  guests  of  the  evening  will  include  Sir  Richard 
Solomon,  K.C.B.,  K.C.M.G,,  the  High  Commissioner  for  the  Union 
of  South  Africa,  and  Sir  J.  Alfred  Ewing,  K.C.B.,  Director  of  Xaval 
Education. 

Tkamways  and  Light  Railways  Association.— The  annual 
congress  will  be  held  at  Swansea  on  June  26th  to  28th,  the  head- 
quarters of  the  Association  being  at  the  Langland  Bay  Hotel, 
Mumbles. 

Institution  op  Electrical  Engineers  (Dublin  Local 
Section). — A  conversazione  was  held  at  Leinster  House  on 
Saturday  last,  the  guests  being  received  by  the  chairman,  Mr. 
S.  L.  R.  Price,  and  Committee.  An  excellent  musical  programme 
was  provided,  and  the  function  was  much  enjoyed. 

Appointments  Vacant. — Shift  engineer,  for  the  Neath 

R.D.C.  (25s.)  ;  switchboard  attendant,  for  the  Stretford  U.D.C. 
electricity  works  (20s.)  ;  electrical  engineer,  for  a  Mexican  power 
plant  (£350 — £400) ;  Permanent  and  general  assistant,  for  the 
Bexley  Counoil  Tramways  (35b.  to  458.).  See  our  advertisement 
patges  to-day. 
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Lanre  Turbo-Dynamos.— The  largest    turbo-generator 

yet  placed  in  service  is  the  15,000-KW.,  6,600-volt,  750-B  P.M.  unit 
(one  of  three  such  ordered  from  the  (Jeneral  Electric  Co.,  U.S.A.), 
which  has  replaced  a  number  of  3,r>00-KW.  reciprocatinjr-enpine 
HetH  in  the  Wator-side  station  of  the  New  York  EdiHon  Co.  This* 
machine  has  been  in  satisfactory  operation  since  last  November.  A 
six-staere  Curtis  turbine  is  supplied  with  steam  at  180  lb.  per  fi\.  in. 
and  '>^"  C.  .superheat  ;  exhausting  to  a  vacuum  of  724  mm.  (!to  per 
cent.),  the  steam  consumptions  at  various  loads  are  : — 

Load  in  KW 10,000         1.5.000         20,000 

Kg.  steam  per  Kvv.-hour  681  6'54  6'81 

The  machine  is  mounted  10  ft.  above  the  level  of  the  vault  floor, 
and  occupying'  a  floor  space  of  about  17  ft.  .3  in.  X  16  ft.  9  in., 
stands  35  ft.  3  in.  hifrh  overall.  The  heaviest  single  piece  of  the 
machine  weiffhs  110  tons  ;  the  rotor  weighs  108  tons,  and  the  total 
weight  is  115  tons.  The  old  reciprocating  engine  sets  occupied 
890  sq.  ft,  as  against  288  sq.  ft.  occupied  by  the  turbo-set,  which 
thus  yields  about  ix  times  greater  output  on  a  floor  space  basis. 
The  turbine  runners  are  39  m.  in  diameter,  and  the  number  of 
blades  is  7,200,  while  the  various  consumptions  per  24  hours  on  full 
load  are  :— 7,180,000  lb.  steam  ;  395  tons  coal  ;  5,000,000  gallons 
of  circulating  water;  115,000,000  cb.  ft.  of  ventilating  air  (i.e., 
80,000  ob.  ft.  per  minute). 

iDqulry. — A  correspondent  is  inquiring  for  the  makers 
of  the  "  Uniflux  "  reflector. 

The   Electrical  Trades   Benevolent  Institution.— 

The  annual  Festival  Dinner  was  held  on  Wednesday  evening.  The 
President,  Mr.  S.  Z.  de  Ferranti,  was  in  the  chair,  and  there  were 
nearly  100  present.  Durintr  the  evening  annual  subscriptions  were 
promised  amounting  to  £182  10s.  6d.,  and  donations  amounting  to 
£24!»  188.  (id.,  a  total  of  £432  Sis.  Last  year  the  total  was 
£258  178.  6d.  Our  report  of  the  function  will  appear  in  our  next 
issue. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  vnth  thf. 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  vested  as  to  their  movements 


Central  Station  Officials. — Mr.  H.  H.  Dextox,  the 

borough  electrical  engineer,  Crewe,  has,  on  the  occasion  of  his 
marriagre,  which  took  place  on  April  18th,  been  the  recipient  of  a 
ca^e  of  cutlery  from  the  officials  of  the  Crewe  Corporation.  The 
presentation  was  made  by  the  town  clerk,  Mr.  H.  S.  K.  Feltham, 
during  a  smoking  concert  held  at  the  Imperial  Hotel  under  the 
auspices  of  the  Crewe  Municipal  Officers'  Guild.  Mr.  Denton  has 
also  been  presented  with  a  smoking  cabinet  by  the  electricity  works 
staff  and  employes,  the  presentation  being  made  by  Mr.  J.  Hooley, 
chief  asristant  engineer. 

An  Australian  contemporary  states  that  Mr.  H.  J.  SPENCEB,  elec- 
trical engineer,  Redfern,  N.S.W.,  has  returned  to  the  position  he 
previously  held  as  electrical  engineer  with  the  Hobart  Gas  Co., 
Tasmania. 

Tramway  Officials. — The  Tramway  Committee  of  the 
Doncaster  T.C.  has  appointed  Mk.  A.  M.  Strachan,  of  Dundee,  as 
traffic  superintendent.  Mr.  Strachan  has  held  a  similar  position  at 
Dundee  for  three  years.    There  were  over  90  applicants. 

General. — The  marriage  took  place  at  St.  Augustine's 
Church,  Preston  Park,  Brighton,  on  April  18th,  of  Mr.  Harry 
HoLLlDAY,  A.M.I.E.E.,  of  Torquay,  and  Miss  Gladys  M.  Hamilton 
Durn,  daughter  of  Mr.  E.  Durn,  of  5,  Beaconsfield  Villas,  Brighton. 

A  Cape  Town  correspondent  informs  us  that  Mu.  John  Denham, 
who  was  for  many  years  Government  electrician  and  railway 
electrical  engineer  to  the  Cape  Government,  leaves  very  shortly  for 
England  by  the  East  Coast  route  on  a  six  months'  holiday.  On  his 
return  Mr.  Denham  will  take  up  his  new  duties  under  the  Union 
Government  as  inspector  of  machinery  on  the  Rand. 

Mr.  Sherard  Cowpeb-Coles  informs  us  that  he  severed  his 
connection  some  time  ago  with  the  Cowper-Coles  Galvanising 
Syndicate,  and  that  he  is  in  no  way  connected  with  the  Magnet 
Galvanising  i:  Plating  Co.,  Ltd.,  which  has  been  formed  to  acquire 
the  business  of  the  Cowper-Coles  Galvanising  Co.,  Ltd. 

The  Ai/Uralia/i  Mining  and  Engineering  Review  states  that  Mk. 
Lascelles  Pabbington,  late  Victorian  manager  for  the  electric 
light  department  of  the  Welsbach  Co.,  has  resigned  that  position, 
with  a  view  to  practising  as  a  consulting  electrical  engineer. 

CoL.  Sib  Herbert  Jekyll,  R.E.,  K.C.M.G.,  has  been  elected  a 
director  of  the  Underground  Electric  Railways  Co.,  of  London,  Ltd. 

Mb.  F.  Douglas  Watson,  the  general  manager  and  secretary  of 
the  Constantinople  Telephone  Co.,  arrived  in  England  last  week 
and  will  be  returning  to  Constantinople  in  about  a  fortnight's 
time. 

Mb.  Arthur  W.  Spear,  for  many  years  connected  with  the 
Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  has  now  joined  the 
staff  of  Messrs.  W.  &  R.  Jacobs,  specialists  in  glass  shades  and  elec- 
ti^yal  novelties  and  general  electrical  accessotioB,  b'efng  thsix'  rc'bident 
representative  for  the  North  and  Midlandc". 


With  reference  to  a  "Personal  "  note  appearing  on  page  344  of 
our  ifHue  of  March  let,  a  Cape  Town  correspondent  §tat«8  that  the 
latter  part  of  the  paragraph  in  not  correct.     He  continues  : — 

"There  is  still  a  Local  Section  of  the  Inatitntion  of  Electrical 
Engineers  at  Cape  Town,  and  the  new  officers  are : — Chairman, 
W.F.Long;  vice-chairman,  W.  Hudson  ;  and  the  following  Com- 
mittee :  — Dr.  Beattie,  A.  G.  Simpson,  A.  Vanx.  with  Prof.  Bohle  as 
hon.  secretary  ;  and  Mr.  Pickering  as  hon.  local  secretary  to  the 
Institution." 

Mk.  G.  E.  WaiGHT,  chief  electrical  engineer  to  the  North- 
western Railway,  India,  is  at  pre3ent  in  this  country  on  leave.  His 
address,  for  correspondence  only,  is  "  Longstone,'  Shalford,  near 
Guildford. 

Obituary. — The  death  took  place  at  Leeds  on  April  15th, 
after  a  short  illness,  of  Me.  Robert  Hcdhok,  who  was  well 
known  in  electrical  engineering  circles  in  Yorkshire.  In  1 892  h«i 
became  one  of  the  directors  of  the  Honse-to-House  Electricity  Co.. 
which  was  the  forerunner  of  the  present  municipal  electricity 
undertaking  at  Leeds,  and  which  was  taken  over  by  the  Corporation 
six  years  later.  Afterwards  he  joined  the  board  of  the  Yorkshire 
Electric  Power  Co.,  Ltd.,  a  position  he  retained  until  his  demise. 
Mr.  Hudson,  who  was  in  his  73rd  year,  wa.s  the  founder  and  head 
of  the  firm  of  Robert  Hudson  i:  Sons,  engineers,  of  the  Gildersome 
Foundry,  Morley. 

Among  the  passengers  who  lost  their  lives  in  the  Titanic  disaster 
was  Mr.  B.  Case,  managing  director  of  the  Vacuum  Oil  Co.,  Ltd.. 
who  came  to  England  from  the  States  in  1886,  in  the  interests  of 
the  company.  Returning  to  America  in  1891,  he  came  once 
more  to  England  in  1890,  since  when  he  has  had  control  of  the 
company's  interests.     He  was  48  years  of  age. 


NEW    COMPANIES    REGISTERED. 


AatomaticMannfaotiiring  Co.,  Ltd.  (121.352)— This  company 

was  registered  on  April  llth,  with  a  capital  of  £50  '  in  £1  shares,  to  c«rr>-  on  the 
business  of  owners  of  patents  and  inventions,  contractors  for  electric  lighting, 
advertifling  agents,  &c.  The  subscribers  (with  five  shares  each)  are  :— J.  E. 
Olvis,  139,  fJdgware  Road.  W.,  engineer;  E.  Granville-James,  27,  Queen  Victoria 
Street,  E.G.,  secretary.  Private  company.  Ihe  number  of  directors  is  nr.t  to 
be  less  than  two  or  more  than  five  :  the  subscribers  are  to  appoint  the  first ; 
qualification,  £25;  remuneration,  £25  each  per  annum  ichairman,  £35). 
Registered  oflBce,  27,  Queen  Victoria  Street,  E.G. 

Electric  Marine  Propulsion  Co.,  Ltd.  (8.209)— This  com- 
pany was  registered  in  Edinbu  gh  on  April  4th,  with  a  capital  of  £60,000  in  £1 
shares,  to  acquire  the  interests  of  Mavor  &  Coulson,  Ltd.,  engineers  and 
electricians,  Glasgow,  in  inventions  for  applying  electricity  to  ship  propulsion. 
The  subscribers  (with  one  preference  share  each)  are: — B.  A.  Mavor,  3, 
Windsor  Circus,  Glasgow,  engineer;  W.  C.  Warden,  66,  Gordon  Street, 
Glasgow,  merchant ;  R.  Robertson,  154,  West  George  Street,  Glasgow,  civil 
engineer;  W.  A.  Coulson.  47,  King  Street,  Mile  End,  Glasgow,  electrical 
engineer  ;  G.  T.  Beilby,  11,  University  Garden?,  Glasgow  :  Lord  Inverclyde, 
of  Wemyss  Castle  :  G.  b.  Hunter,  Walhend-on-Tyne,  shipbuilder ;  S.  Mavor, 
47,  Broad  Street,  Mile  End,  Glasgow,  engineer.  The  first  directors  (to  number 
three)  are  to  be  elected  by  the  preference  shareholders  ;  qualification, 
100  shares.    Registered  by  John  Oswald  &  Sons,  Edinburgh. 

Electro-Cheuiical  I>evelopnients,  Ltd.  (121.504).— This  com- 
pany was  registered  on  April  19th,  with  a  capital  of  £20,000  in  19,0C0  ordinary 
shares  of  £1  each  and  20,000  deferred  shares  of  Is.  each,  to  carry  on  the 
business  indicated  by  the  title.  The  subscribers  (with  one  share  each)  are  : — 
R.  B.  Cannings,  36,  Lausanne  Koad,  Peckham,  S.E,  clerk;  G.  Rowson,  17, 
Chapel  Street,  N.W.,  clerk  ;  A.  W.  Read,  11,  Ironmonger  Lane.  E.C., solicitor; 
P.  Rowson,  17,  Chapel  Street,  N.W.,  clerk;  G.  W.  Lomax,  25,  Moore  Street, 
W.,  olerk;  W.  H.  Brown.  5,  Shouldharr  Street,  W.,  clerk  ;  J.  R.  Pakeman.  11, 
Ironmonger  Lane,  E.G.,  solicitor.  M.nimum  ca>h  subscription  seven  shares- 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  s»-ven;  tie 
subscribers  are  to  appoint  the  first.  Remuneration  as  fixed  bv  the  company. 
Registered  by  Pakeman,  Bon  &  Read,  11,  Ironmonger  Lane,  E.U. 

"  Safetee  "  Controlling  Appliances  Co.,   Ltd.  (121892).— 

This  company  was  registered  on  April  12th,  with  a  capital  of  £7,000  in  £1 
shares  (5,000  preference),  to  take  over  the  business  carried  on  at  Langley 
Street,  Luton,  by  A.  L.  Weekes,  as  the  "  Safetee  Controlling  Appliances  Co.," 
and  to  carry  on  the  business  of  manuf;\cturers  of  electrical  controlling  gear, 
switch  fuses,  cooking,  heating  and  domestic  appliances,  motor  starters  and 
regulators,  &c.,  and  to  adopt  an  agreement  with  A.  L.  Weekes.  The  sub- 
scribers (with  one  preference  share  each)  are  ;  — Mrs.  «..  M.  Weekes,  Brook- 
lands,  Lansdowne  Road,  Luton,  Beds.  ;  W.  J.  Coom,  195.  Castle  Street,  Luton, 
Beds.,  secretary;  A.  E.  Ralph,  36,  Conway  Road,  Luion,  Beds.,  engineer. 
Private  company.  A.  L.  Weekes  is  the  first  directors;  qualiflca  ion,  £1C0. 
Secretary  {pro  tem.)  :  A.  E.  Ralph.  Registered  by  T.  Cannon  Brookes,  Norfolk 
House,  iMorfolk  Street,  W.C. 


CITY    NOTES. 


Ilastinjjs  and   District  Electric  Tramways  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  December,  1911,  includes 
the  revenue  account  of  the  statutory  company  for  the  same  period, 
with  the  corresponding  figures  for  1910.  The  latter  accon'it  fhows 
that  there  has  been  an  increase  in  the  traffic  receipts  of  £.6:>iX  The 
expenditure  side  of  the  account  shows  a  net  increase  of  ii  1,-  •-, 
principally  due  to  the  cost  of  upkeep  of  permanent  way,  and  to  the 
payment  of  increased  wayleaves  to  the  Corporation  of  Hastings. 
The  revenue  account,  after  crediting  receipts  aggregating  £21,018 
and  debiting  administration  expenses  amounting  to  £1,386,  shows  & 
balance  of  £19,632,  plus  £1,849  brought  forward.  Deducting 
AltT,5D4  £>ii  intn'mi  0hftrg6#,  fh^re  remains  an  avBilable  sum  bf 
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£10,977.  Out  of  this  an  interim  dividend  of  3  per  cent,  on  the 
preference  shares  was  distributed  in  October  last,  and  it  is  now 
proposed  to  pay  a  final  dividend  of  .3  per  cent.,  makiner  the  full 
(i  per  cent,  for  the  year.  From  the  balance  of  £6,177  then  remain- 
ing the  directors  propose  to  transfer  £4,000  to  depreciation  account, 
makinff  the  total  of  that  account  £24,000,  and  to  carry  forward 
£2,177.  The  balance-sheet  gives  effect  to  the  scheme  of  arrange- 
ment approved  by  the  shareholders  in  April  last,  and  subsequently 
confirmed  by  the  Court. 

The  annual  meeting:  was  held  on  Tuesday  at  the  offices  1,  Queen 
Victoria  Street,  E.G.     Mr.  George  Kitchin  presided,  and  said  that 
dealing:  first  with  the  expenditure,  power  costs  showed  a  decrease 
of  £361.  mainly  owing:  to  the  saving:  on  fuel,  consequent  upon  the 
adoption  of  a  new  and  reliable  form  of  meter,  which  was  installed 
on  all   the   cars   in   February.  1911,  and  which  had  resulted  in  an 
economy  in  the  use  of  current  by  the  motor  men.     Traffic  expenses 
showed   an   increase  of  £243,  principally  due  to  the  provision  of 
new    uniforms   for   the   staff   during:  the  year.     Maintenance  and 
repairs  had  increased  by  £1,143,  occasioned  by  extra  cost  incurred 
in  the  upkeep  of  the  permanent  way.     The  physical  conditions  pre- 
vailing: at  Hastings  made  the  efficient  maintenance  of  this  part 
of  the  system  at  all  times  both   difficult   and  expensive  ;  but  last 
year  the  difficulty   was   ag:g'ravated,   as   larg:e  tracts  of   the   old 
macadam  got  simultaneously  into  a   condition   requiring:  renewal. 
To  cope  with  this  and  put  their  track  ag:ain  into  first-class  order, 
it  became  necessary  to  considerably  augment  their  permanent  way 
staff.     The  increase  under  this  heading  was  no  less  a  sum  than 
£1,311.      There    still   remained  a   good    deal  of    this  work  to  be 
done,    the    cost   of  which  would  come  into  this  year's  accounts  ; 
but    the   effect   of   this   expenditure   would    make   itself   felt  in 
improved      conditions     of     running,      and,     later     on,      in     the 
reduction  of  maintenance  costs  to  a  normal  figure.       The  increase 
of  £203  in  general  expenses  was  principally  due  to  additional  pay- 
ments for  way  leaves  under  their  agreement  with  the  Corporation  of 
Hastings.   This  agreement  provided  that  such  payments — in  respect 
of   some   of  the  lines — should  be  increased  after  they  had    been 
worked  for  five  years  ;  the  idea  apparently  having  been  to  give  the 
company   time   to    develop   its   traffic   and  place  its  capital  on  a 
dividend-paying  basis.     When  the  period  of  five  years  was  expiring, 
they   wrote   to   the  Corporation  pointing  out  that  the  company, 
owing  to  various  causes  outside  its  control,  had  not  been   able  to 
-establish  itself  upon  this  footing,  and   asking   that  the  increased 
charge  might  be  deferred  for,  say.  a  further  period  of  five  years  : 
but,  he  regretted  to  say  that  the  Corporation,  without  giving  any 
reason,  declined  to  accede  to  their  request.      The  receipts  showed 
an  increase  of  £732,  of  which  £630  was  due  to  improved  traffic. 
Although   the  weather  conditions  were  generally  excellent,  the 
efllect  was    neutralised   to   a  large  extent  by  the  railway  strike, 
which  was  in  progress  during  the  time  when  their  receipts  should 
have  been   largest.      The   result   for  the  year   was    an   available 
balance  of  £10,977,  which  after  allowing  for  the  full  dividend  of 
6  per  cent,  on  the  preference  shares,  and  the  allocation  of  £4,000  to 
depreciation,  bringing  that  account  up  to  a  total  of  £24,000.  left 
£2,177  to   be  carried  forward.     During  the  year  the  scheme  for 
reconstruction  sanctioned  by  the  shareholders  was  passed  by  the 
Court,    and    the    balance-sheet  had    been    remodelled  in   accord- 
ance    with     that    arrangement,   unrealisable   assets   having    been 
written  off    to    the    amount  of     £127,057.       The    directors    con- 
gratulated   the    shareholders    in    having    now     what    might   be 
described     as     a     clean     balance-sheet,      a     depreciation     fund 
which   was    gradually     assuming    its    right    proportions,    and     a 
reasonable  prospect  of  the  regular  payment   of  at  least  the  prefer- 
ence dividend.      As   regarded  the   current  year's    operations,    the 
coal  strike  had  affected  them  in   common  with  all  the  transport 
companies,  having  necessitated  their  running  a  modified  service  as 
from  March  20th.     They  managed,  however,  to  run  the  full  service 
during  the  four   days  of  the  Easter  holidayp,    but    owing  to  the 
curtailment  of  the  railway  services  the  result  compared  unfavour- 
ably with  that  for  the  corresponding  days  of  last  year.     The  branch 
of  their  line  that  ran  from  Bexhill  to  Cooden  Bay  had  always  been 
run   at  a  loss,  but  it  was    satisfactory  to  know  that  extensive 
developments  were  now  taking  place  on  Earl  de  la  Warr's  estate  at 
Cooden,  comprising  the  laying   out  of  residential  building  plots, 
the  erection  of  a  large  hotel,  the  licence  for  which  had  already 
been  granted,  the  construction  of  a  golf  course  and  tennis  courts. 
All  of  those  would  be  near  to  the  Cooden  terminus  of  lines,  and 
should  eventually  make  this  line  a  benefit  to  the  company  instead 
of  a  drawback. 

Mr.  E.  C.  Morgan  seconded  the  motion,  and  the  report  was 
adopted. 

Callender's  Cable  and  Construction  Co.,  Ltd. 

The  directors'  report  states  that  the  accounts  for  the  year  ended 
December  3l8t,  1911,  show  a  balance  at  the  credit  of  profit  and  loss 
account  of  £76,835,  plus  £40,073  brought  forward,  making  together 
£116,908  ;  from  this  must  be  deducted  interest  on  debenture  stock 
£13,500;  dividend  on  preference  shares,  £10,000;  appropriation 
for  depreciation  of  buildings,  plant  and  machinery,  £8,338  ;  written 
off  office  furniture,  £289  ;  making  £32,127,  leaving  an  available 
balance  of  £84,781,  which  it  is  proposed  to  deal  with  in  the  fol- 
lowing manner  : — Dividend  on  the  ordinary  shares  at  the  rate  of 
10  per  cent,  per  annum,  less  income-tax,  being  lOs.  per  share, 
whereof  os..  less  income-tax,  was  paid  on  November  Ist,  and  58., 
le«s  income-tax,  will  be  paid  on  May  16th,  £17,500  ;  a  bonus  of  58. 
per  share,  less  income-tax,  to  be  paid  also  on  May  16th,  £8,750, 
carrying  forward  £58,531.  The  profit  for  1911  show  a  substantial 
increasfe,  \king  no  18^  than  £20,^^  mort  than  iihore  Of  1910.    th* 


directors  consider  this  result  to  be  highly  satisfactory.     In  spite  of 
many  difficulties  due  to  labour  unrest,  the  business  of  the  past  year 
showed  a  gratifying  increase,  the  employment  of  electricity  (and 
consequently  of  cables)  having  steadily  advanced.     The  company's 
export  business  has   been   extended  in   many  directions,  and  there 
has    been    a    large    demand    for    cables    both    in    the    overseas 
trade,    and     for    the    Continent,    where    the    use    of    electricity 
is    expanding    at    a  still  more  rapid  rate  than   in   this    country. 
Since  the  close  of  the  year  now  under  review,  several  important 
foreign  contracts  have   been  secured,  one  order  especially,  for  the 
City  of  Tokio  in  Japan,  being  of  unusual  magnitude.     The  tele- 
phone cable  department  has  now  been  centred  at  Erith,  and  is  com- 
pletely installed  and  running  in  a  satisfactory  manner.     Important 
orders  have  been   received   from   the   British   Government,  from 
various  Colonial  authorities,  and  from  abroad.     Developments  have 
also  taken  place  in  the  company's  engineering  department,  resulting 
in  new  branches  of  manufacture  being  undertaken,  producing  a 
larger  turnover  and  better  results  than  in  the  previous  year.     In  all 
departments  the  factory  at  Erith  was   fully  occupied,  especially 
during  the  latter  pa'-t  of  1911,     This  healthy  condition  of  affairs 
continued  into  the  present  year,  but  for  a  time  less  new  home 
business  was  placed  as  a  result  of  the  interruption  to  trade  in  all 
parts  of  the  country  from   the  unfortunate  strike  of  the  miners, 
which  is,  however,   now  happily  at  an  end.     Owing  to  arrange- 
ments made  in  the  early  months  of  this  year  it  has  been  possible,  in 
spite  of  the  strike,  to  continue  the  operations  of  the  cable  depart- 
ment without  any  curtailment,  and  large  orders  are  in  hand  and  in 
course  of   manufacture.     Some  reduction  in  the  running  hours  of 
the  engineering  department  has,  however,  been  necessary,  but  it  is 
expected  that  at  an  early  date  normal  conditions  will   again  be 
resumed  in  these  shops.     It  is  to  be  regretted  that   the  steadily 
improving  trade  in  the  electrical  industry  has  been  interrupted  just 
at  the  time  when  prospects  were  brighter  than  they  have  been  for 
many  years  past.    The  operations  of  the  Anchor  Cable  Co.,  in  which 
this  company  holds   a  substantial  interest,  have  again  been  satis- 
factory.     The   turnover    has   been   increased,    the   scope    of    the 
business  has  been  extended  in  several  directions,  and  the  profits 
realised  have  been  in  excess  of  those  of   any  previous  year,  the 
dividend    for    1911   having    been    15     per   cent.       As  usual,   all 
machinery,  plant,  and  appliances  at   the   factory  and  on  outside 
contracts  at  home  and  abroad,  have  been  maintained  in  the  highest 
possible  state  of  efficiency,  the  cost  having  been  debited  against 
the   year's  profits.     The  arrangements  referred  to  last  year  with 
reference     to      the    Uxbridge     and     District     Electric     Supply 
Co,,     Ltd.,     were    duly     completed,     and    the    results    obtained 
have     been     fully     in     accordance    with     the    expectations    of 
the  directors.     The  increase  in  the  volume  of  foreign  business  to 
which   reference   has  been   made,  has  of   necessity   involved    the 
employment  of  large  sums  of  money.     In  order  to  cope  with  the 
situation  thus  arising,  and  to  obviate  the  necessity  of  making  a 
further  issue  of  the  capital  or  debentures,  arrangements  have  been 
made  for  the  formation  of  a  subsidiary  investment  company  to  be 
called  Callender's  Share  and  Investment  Trust,  Ltd.     A  sale  of  a 
considerable  amount  of  the  company's   holdings   in  other   under- 
takings will  be  made  to  the  new  company  in  exchange  for  funds 
to  be  used  in  the  immediate  expansion  of  the  business.     Full  details 
of  these  arrangements  will  in  due  course  be  submitted.     An  amount 
of  £10,000  hitherto  standing  in  the  balance  sheet  to  the  credit  of 
a  suspense  account  now  disappears  ;  this  sum  has  been  written  off 
share  investments.     A  portion  of  the  amount  at  credit  of  machinery 
renewal  account  has  been  applied  in  reduction  of  patterns.     Owing 
to  the  extension  of  the  company's  business.  Mr.  Petersen,  one  of 
the  assistant  managers,  who  has  filled  the  post  of  acting  secretary 
during   the  past  year,    has  found   it  impossible  to  combine  both 
duties,   and  the    directors    have  therefore   appointed  Mr.   'Walter 
AUnutt,  who  has  been  in  the  service  of  the  company  for  several 
years,  to  the  post  of  secretary. 


Indo-European  Teleo:rai)h  Co.,  Ltd. 

Ix  their  report  for  1911,  the  directors  remind  the  shareholders  that 
the  company's  Persian  Concession  has   already   been  extended  to 
1945,  and  they  state  that  terms  have  now  been  agreed  both  with 
the  Postmaster-General  and  with  the  Imperial  German  Telegraph 
Administration    for   a   similar   extension,    which  will,  they  hope, 
shortly  be  embodied  in  formal  agreements.   The  agreement  with  the 
Postmaster-General  will,  it  is  hoped,  include  the  provision  for  the 
company's   use  of   an  additional  cross-Channel  cable  wire,  which 
has  so  long    been   urgently    needed    to    enable    the  company   to 
deal    effectively     with    imjreasing    traffic.        Negotiations     with 
the    Imperial    Russian    Telegraph     Administration  with    a  view 
to     a     similar     extension    of    the     company's     concession    from 
the     Russian     Government     are     in     active     progress,     but     no 
definite   announcement  can  be  made  at  present.    The  company's 
revenue  from  message  account  and  other  sources,  as  shown  in  the 
revenue  account,  amounts  to  £172,427,  as  compared  with  £ir)5..549 
for   1910,  showing  an  increase  of   £16,878.     The  expenses    are,  on 
commercial  and    general   account,   £55,714,   and  on    maintenance 
account,  £30,372,  making  a  total  of  £86.087  as  against  £80.869  for 
1910,  showing  an  increase  of  £5,218.     lie'   avenue  account,  there- 
fore, shows  a  balance  of  £86,340,  which  is  carried  to  profit  and  loss 
account,  1911,  and  after  deduction  of  income-tax  paid  is  reduced  to 
£81,770.     To  this  is  added  the  balance  of  profit  for  1910  brought 
forward  of  £11,327,  making  a  total  of  £93.098.     £35,000  has  been 
placed  to  reserve,  and  £3,464  has  been  provided  to  meet  the  deprecia- 
tion  of   the  company's  securities  to   date.     Deducting  these  sums 
and  the  interim  dividend  of  £10,625  alreaoy  paid,  there  remains  a 
bhrlancte  B^ailablfe  for  dlBtributidn  df  £44»01Jr    Thb  dii^ftttfrs  nb>» 
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propose  to  declare  a  dividend  for  the  six  months  endm^f  December 
3l8t,  1911,  of  17b.  (id.  per  share  (making,  with  the  interim  dividend 
already  paid,  6  per  cent,  for  the  year)  and  a  IwnuH  of  '2()a.  per  share, 
both  free  of  income-tax,  carryinfj  forward  £12,144  to  the  credit  of 
1912.  They  also  propose  to  make  a  Kpecial  distribution  to  the  share- 
holders of  £12,750,  equivalent  to  15h.  per  share,  out  of  interest  upon 
certain  investments  and  advance  accounts.  This  distribution  also 
will  be  free  of  income-tax. 


Aiiglo-l*ortus:uese  Telephone  Co,,  ltd. 

Thk  directors,  in  their  report  for  the  year  ended  December,  l'.)H, 
state  that  the  assets  and  liabilities  in  Portuf^al  have  been  made  up  at 
the  exchantre  rulinponthat  date.  Provision  has,  as  usual,  been  made 
to  safefjuard  the  company  from  any  serious  consequences  arisinff  from 
fluctuations  in  exchan>re  durinp  the  current  year.  The  profit  and 
loss  account  shows  a  pross  revenue  of  £57,04.'),  of  which  operating, 
manageiiieiit  and  general  expenses  absorbed  £29,884,  and  royalties 
to  the  Portuguese  Government,  £1,034,  leaving  a  gross  profit  of 
£25,52().  After  providing  for  debenture  interest,  £2,278,  sinking 
fund,  £1,322,  and  income-tax,  £7G7,  and  appropriating  £12,500  to 
the  reserve  fund,  which  now  amounts  to  £r>0,000,  the  amount 
available  for  disposal,  including  £4,723  brought  forward  from  the 
previous  vear,  is  £13,382.  In  November  last  the  directors  paid  an 
interim  dividend  of  3  per  cent.,  free  of  income-tax,  amounting  to 
£3,000.  They  now  recommend  the  proprietors  to  declare  a  final 
dividend  of  5  per  cent.,  free  of  income-tax,  making  a  total  distribu- 
tion of  8  per  cent,  for  the  year  1911.  This  will  absorb  a  further 
£5,000  and  leave  £5,382  to  be  carried  forward.  As  in  previous 
years,  the  profit  and  loss  account  was  credited  only  with  the  pro- 
portion of  subscriptions  for  which  the  company  had  actually 
rendered  service  during  the  year.  The  proportion  of  the  year's 
subscriptions  unearned  at  December  3 Ist,  amounting  to  £24,229,  has 
been  treated  in  the  balance-sheet  as  a  liability  of  the  company. 
During  the  year,  considerable  additions  and  improvements  were 
made  in  the  company's  central  offices  in  Lisbon  and  Oporto,  which 
have  had  the  effect  of  improving  the  service  in  both  places.  In 
order  to  provide  funds  for  carrying  out  important  contemplated 
extensions  of  the  company's  business,  the  directors  ask  the  share- 
holders to  authorise  the  increase  of  the  capital  of  the  company  to 
£150,000. 

The  twenty-fifth  ordinary  general  meeting  of  the  shareholders  of 
the  above  company  was  held  on  Monday,  at  48.  Cannon  Street, 
E.G.,  Mr.  Herbert  Allen  presiding. 

The  Chaikman,  in  proposing  the  adoption  of  the  report,  paid 
there  was  an  agreeable  monotony  about  the  figures  which  he  had 
referred  to  on  previous  occasions.  Each  year  seemed  to  show  an 
improvement  on  the  profit  of  its  predecessor.  There  had  been  a 
net  increase  of  233  subscribers  in  Lisbon  and  133  in  Oporto,  or  a 
total  increase  of  36G.  Those  increased  subscribers  had  given  them 
an  additional  gross  revenue  of  £2,654.  Having  regard  to  the 
political  conditions  which  prevailed  in  Portugal  throughout  the 
year,  he  thought  that  increase  in  revenue  of  nearly  £3,000  could 
not  but  be  regarded  as  satisfactory.  They  had  succeeded  in 
effecting  a  reduction  of  £1,339  in  the  operating  expenses,  and  he 
thought  he  might  claim  that,  as  regarded  ratio  of  expenditure  to 
receipts,  the  company  compared  very  favourably  with  any  similar 
undertaking.  After  payment  of  the  royalties  and  providing  for 
the  debenture  interest  and  sinking  fund  and  income  tax  they  had 
a  net  profit  of  £21,lfi0,  in  comparison  with  £17,330  for  the 
previous  year  ;  or  an  increase  of  £3,830.  Adding  the  balance  of 
£4,722  brought  into  the  accounts  they  had  at  their  disposal  a 
total  of  £25,882.  Of  that  they  had  placed  £12,500  to  the  general 
reserve ;  the  8  per  cent,  dividend,  free  of  income-tax,  would 
absorb  £8,000,  and  they  carried  forward  £5,382.  The  sum  placed  to 
reserve  was  £2,500  in  excess  of  the  sum  carried  to  the  same  account  in 
the  previous  year,  and  the  carry  forward  was  £G60  better.  Reverting 
to  the  condition  of  affairs  in  Portugal,  whilst  the  political  changes 
had  not  brought  about  the  Fucoess  which  was  anticipated  in  some 
quarters,  and  though  there  was  general  depression  in  the  business 
of  the  country  owing  to  the  striving  of  the  opposing  political 
parties,  the  business  of  their  company  had  suffered  very  little,  as 
was  proved  by  the  continued  growth  of  subscribers  and  revenue. 
Whatever  the  political  situation,  the  feeling  of  the  board  was  that 
the  shareholders  need  have  no  misgivings  as  to  the  future  prosperity 
of  the  company.  The  total  number  of  calls  over  their  lines  in  the 
year  1911  in  Lisbon  and  Oporto  was  14  i  millions,  an  increase  of 
three  million  over  1910.  The  total  number  of  the  company's 
employes  was  2G9.  As  a  result  of  the  recommendations  of  the 
managing  director  after  a  visit  to  Portugal,  they  had  made  many 
minor  improvements  in  the  service.  They  had  given  a  good  deal  of 
attention  to  the  welfare  and  comfort  of  their  operators  and  other 
members  of  the  staff.  He  was  glad  to  say  that  the  effects  of  the 
strike  in  1910  seemed  to  have  entirely  disappeared,  and  their 
employ6s  were  now  working  quite  contentedly.  The  company  had 
now  completed  25  years  of  its  existence,  and  looking  back  he  waa 
surprised  to  find  what  a  small  beginning  it  had  in  1887.  Its  gross 
income  for  that  year  was  only  £4,000  odd,  and  the  profit  on  working 
was  £1,695.  At  the  present  time  the  gross  income  was  £57,000, 
and  the  profit  on  working  had  gone  up  to  £25,000  odd.  Making 
another  comparison,  during  the  last  seven  years  which  dated  from 
the  time  he  became  associated  with  the  company  as  a  director,  he 
found  that  extremely  satisfactory  progress  had  been  made  in  that 
later  period.  Prior  to  1905  the  finances  of  the  company  were  in 
rather  a  chaotic  condition,  but  as  the  outcomeof  what  his  colleagues 
did- at  that  time,  they  had  got  the  finances  on  a  thoroughly  sound 
footing.  Previous  to  1906  they  had  bt-en  paying  small  dividends, 
varying  from  2 i  up  to  4  or  5  per  cent,  on  a  small  capitwl  of 
£51,000.  The  effect  of  the  re- arrangement  of  the  finances  was  to 
norease  the  share  capital  to   £100,000,  besides  whiob  they  bad 


to  isMue  £50,000  of  debenture  stock.  lu  the  Meven  years  from 
1904  to  1911  the  gross  revenue  ha/1  grown  from  £2^,<»)(j  odd  to 
£57,000  odd,  and  the  net  profit  had  increasfxi  from  £,\i),(j<j<j  odd  to 
£2.0,000  odd.  In  the  same  period  they  had  got  the  dividend  op  to 
8  per  cent.,  and  there  they  seemed  to  stick.  The  preeent  was  the 
third  or  fourth  occaHion  on  which  they  had  paid  an  4  per  cent, 
dividend,  and  there  seemwlto  be  a  sort  of  unwritten  law  that  tele- 
phone companies  should  not  exc»ed  that  dividend.  Theexf»enditure 
last  year  on  capital  account  wa«  £9,4G'",  which  was  r-j  low 

the  average  of  recent  years,      ."^ince   1905  they  bad  e. .  .  on 

capital  account  £66,000  odd,  and  daring  that  periwi  they  had 
issued  neither  .shares  nor  debentures  ;  on  the  contrary,  they  had 
reduced  the  debenture  debt  by  £5,975  oat  of  profits.  In  the  same 
period  they  ha^l  built  up  a  general  reserve  fund  of  £50,w0,  and 
they  had  also  formed  an  exchange  fluctuation  account  of  £4,C0<J. 
As  regarded  the  future,  they  had  had  to  seriouslv  consider  the 
question  of  providing  further  facilities  for  the  Lisbon  public. 
There  was  only  one  alternative  to  enlarging  and  infreaeing  the 
capacity  of  their  existing  exchange  (which  could  only  be  done  at  a 
very  great  outlay),  and  that  was  to  open  a  second  exchange  in 
Lisbon,  and  that  they  had  practically  decided  to  do.  If  that  pro- 
position was  carried  into  effect  they  expected  that  the  number  of 
sub.scribers  in  the  vicinity  of  the  exchange  would  increase  ;  but 
quite  apart  from  that,  they  considered  it  very  desirable  that  they 
should  have  this  new  exchange.  It  would  lead  to  an  increase  in 
the  business,  and,  he  hoped,  to  a  substantial  increase  in  their  profits. 
It  would  cost  a  very  considerable  sum,  and  they  had  other  prospects 
in  view  for  the  future  which  could  not  be  borne  by  revenue,  and 
that  waa  why  they  proposed  to  increase  the  capital  of  the  company. 

Mr.  Charles  Woolley  seconded  the  motion,  and  the  report 
was  adopted. 

Subsequently  a  resolution  was  unanimously  adopted  increasing 
the  capital  to  £150,000  by  the  creation  of  5u  UuO  new  shares  of  £1 
each,  the  Chairman  remarking  that  it  depended  very  largely  upon 
the  arrangements  which  the  company  came  to  with  the  Portuguese 
Government  whether  or  not  the  new  capital  would  be  issued. 


Lancashire  Power  Constractiou  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  December  31st,  1911,  says 
that  the  company's  contract  with  the  Lancashire  Electric  Power 
Co.  for  the  extension  of  their  generating  station  has  now  bren  com- 
pleted ;  this  extension  consists  of  buildings  designed  to  accommo- 
date three  generating  sets,  with  a  total  capacity  of  about  lit.oOO  kw., 
together  with  a  first  unit  of  2,500  kw.  and  the  necessary  boUera 
and  other  auxiliary  plant.  The  Parliamentary  Co.,  in  order  to 
meet  increasing  demands,  has  found  it  necessary  to  proceed  with 
the  installation  of  a  second  unit,  and  the  order  for  the  plant,  which 
is  to  have  a  normal  full-load  capacity  of  3,500  KW.,  has  been  placed 
with  this  company.  The  necessary  capital  for  the  above  extension 
was  provided  by  an  issue  in  June  last  of  £  50,000  of  5  per  cent, 
prior  lien  bonds,  which  issue  was  fully  subscribed.  This  company's 
revenue  is  derived  entirely  from  the  Lancashire  Electric  Power  Co., 
of  which  they  are  the  sole  owners,  and  the  trading  profit  of  that 
company  for  1911  was  £10,695.  This  result  is  considered  satis- 
factory, after  taking  into  account  the  labour  troubles  and  railway 
strike,  the  effect  of  which  in  the  manufacturing  district  of  Lans»- 
shire  has  been  very  keenly  felt.  The  nmount  standing  to  the  debit 
of  the  company's  revenue  account,  after  payment  of  debenture  in- 
terest, ikc,  is  £7,737,  which  will,  given  normal  industrial  conditions, 
be  written  off  out  of  the  profits  for  the  current  year  ;  if  this  antici- 
pation is  realised  the  debit  balance  of  £17,194,  shown  in  the  c"om- 
pany's  balance-sheet  of  1909,  will  have  been  entirely  written  off  out 
of  revenue.  From  the  following  comparisons  it  will  be  seen  that 
the  growth  of  the  company's  Dusiness  during  the  year  1911  has 
been  well  maintained,  in  spite  of  the  adverse  conditions  brought 
about  by  the  unsettled  state  of  the  labour  market  : — 

1909.  1910.  1911. 

Units  generated 9,251,831  13,W6,307  17,771,936 

Max.  load  in  kw 3,830  4.090  6,590 

B.P.  oounected 7,710J  10,600  13,600 

Receipts £15,294  £24,952  £Si,Ua 

Expenditure         £15.164  £18,467  £22,031 

Trading  result £130  £6.485  £10.695 

Profit  T\j&t  Profit 

The  receipts  from  the  six  districts  in  which  the  company  operate* 
electric  lighting  orders  have  shown  a  marked  increa^-e,  the  actual 
figures  being  £468  for  19Ui,  and  >n,368  for  1911.  The  capital 
expenditure  on  these  six  orders  amoimts  to  £10.697.  Several  im- 
portant contracts  came  into  operation  during  the  year  under  review, 
and  tLi  deiuanu  from  collieries  and  textile  works  has  been  par- 
ticularly encouraging.  The  new  weaving  shed  referred  to  in  last 
year's  report  was  completed  during  the  summer  of  1911,  and  the 
system  of  driving — viz.,  a  separate  motor  for  each  loom — is  giving 
great  satisfaction  to  all  concerned.  This  development  has  been 
followed  very  closely  by  those  interested  in  the  weaving  industry, 
and  numerous  inquiries  in  connection  with  the  system  adopted  have 
been  received  by  the  company.  With  regard  to  the  present  year, 
the  consumption  of  energy  for  the  first  two  months  has  shown  a 
considerable  improvement  over  1911,  and  it  is  confidently  antici- 
pated that  the  rate  of  increase  in  the  profits  will  not  be  less  than 
in  1911  ;  the  fact  that  at  the  beginning  of  1912  over  2,600  H.P. 
had  been  contracted  for  but  not  yet  connected,  as  against  1,100  H.P. 
at  the  beginning  of  1911,  fully  iustifies  this  anticipation.  Messrs, 
T.  0.  Callender  and  H.  C.  Levis,  the  retiring  directors,  offer  them- 
selves for  re-election. 


Tae  annual  meeting  was  held  on  the  18th  inst.,  at  Salisbory 
Hoad«,  London  Wall,  £.0.,  Dr.  Parahall,  the  caairman,  preaidius* 
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In  proposing  the  adoption  of  the  above  report,  the  Chaikiian 
said  there  had  been  an  issue  of  £50,000  5  per  cent,  prior  lien  bonds 
last  June,  for  the  purpose  of  providing:  for  the  extension  to  the 
power  house.  He  was  srlad  to  say  that  the  extension  had  been 
oompleted  under  the  estimates,  and  it  was  working  satisfactorily. 
The  money  also  provided  for  the  larg^e  grenerating-  unit  placed  on 
order  to  enable  them  to  cope  with  the  new  business  in  sipht.  The 
Lancashire  Electric  Power  Co.'s  results,  and  the  g-rowth  of  the 
business,  were  fully  set  out  in  the  report.  The  growth  had  taken 
place,  although  the  general  industrial  conditions  had  been  greatly 
disturbed.  The  profit  (£10,695)  Avas  somewhat  less  than  they 
anticipated,  owing  to  the  railway  strike  and  other  labour  condi- 
tions having  reduced  the  output  during  the  year  below  the  normal  ; 
but,  considering  all  the  circumstances,  he  thought  it  must  be  con- 
ceded that  the  result  was  a  satisfactory  one.  They  had  gone 
throuffh  the  coal  strike,  and  kept  up  a  supply  to  their  customers 
without  raising  the  price,  and  they  had  received  many  congratu- 
latory letters  from  satisfied  customers.  As  the  shareholders  knew, 
the  directors  had  been  trying  year  after  year  to  get  permission  to 
give  a  supply  to  RadclifEe,  which  was  adjacent  to  their  power 
station.  There  was  a  large  demand  for  power  in  that  district,  but 
the  local  authority  had  an  absolute  veto,  and  up  to  the  present 
they  had  not  been  able  to  get  permission  to  give  a  general  supply. 
This  year  the  Radcliffe  Council  applied  to  the  Local  Government 
Board  for  an  additional  loan,  and  the  company,  as  ratepayers, 
opposed  the  anplication  on  the  basis  that  they  could  give  a  supply 
more  economically  than  the  Council,  and  that  if  itiwere  done  by  the 
latter  it  could  only  be  at  the  expense  of  the  rates.  It  came  out  in 
the  inquiry  that  Radoliife  proposed  to  take  a  bulk  supply  from  Bury, 
and  that  if  the  supply  were  given  at  the  price  that  would  enable 
Radcliffe  to  compete  with  the  power  supply  of  their  company.  Bury 
would  be  at  a  very  substantial  loss  ovf>r  a  period  of  10  years. 
Whether  the  Local  Government  Board  were  going  to  confent  to 
Radcliffe  embarking  in  the  power  business  at  the  expense  of  Bury, 
remained  to  be  seen. 

SiK  Robert  A.  ITamps-'ON  seconded  the  motion,  and  the  report 
was  adopted. 


buy  the  stock  in  the  open  market  from  such  holders  as  wished  to 
sell.  With  regard  to  extensions,  the  company  at  present  had  no 
intention  of  building  further  tramways  ;  but  of  course  they  did  not 
know  what  might  happen  in  the  future.  The  trustees  could  not 
pay  the  debentures  off  ;  they  could  only  buy  them  in  the  market. 
The  resolutions  were  carried  unanimously. 


Loiiduii  United  Tramways,  Ltd. 

A  ?.!EET1N(;  of  the  first  mortgage  debenture  stock-holders  of  the 
above  company  was  held  on  Friday  last  at  Winchester  House,  Old 
Broad  Street,  E.C.,  Lord  Revelstoke,  one  of  the  trustees,  presiding. 
The  Chatemax  proposed  the  following  resolutions  : — 

1.  That  Clause  2'2  of  the  said  trust  deed  be  varied,  so  that  in  addition  to  the 
modes  of  investment  authorised  by  such  clause  any  moneys  which,  under  the 
trusts  of  the  said  deed  ought  to  be  invested,  may  be  invested  in  the  names  or 
under  the  legal  control  of  the  trustees  in  the  said  first  mortgage  debenture 
stock  of  the  company,  and  ihat  the  trustees  be,  and  they  are  hereby, 
authorised  and  empowered  to  invest  any  such  moneys  accordingly,  land  to 
execute  such  supplemental  trust  deed  or  other  documents,  and  do  all  such 
hings  as  may  be  necessary  to  give  tlfect  to  this  resolution.  (2)  That  the  pro- 
posal of  the  company  to  abandon  the  existing  horse  tramway  and  the  powers 
to  construct  an  electric  tramway  in  Kew  Road,  Richmond,  Surrey,  be,  and  the 
same  is  hereby,  ajiproved,  and  that  the  trustees  be  authorised  to  execute  and 
do  all  such  releases,  acts  and  things  as  they  may  deem  necessary  to  give  effect 
tlrereto. 

He  said  the  object  of  the  first  resolution  was  to  enable  the  com- 
pany to  invest  moneys  coming  into  their  hands  under  the  terms  of 
the  trust' deed,  and  particularly  moneys  coming  from  the  L.C.C  in 
rpspect  of  the  purchase  of  certain  tramways  belonging  to  the  com- 
pany within  the  borough  of  Hammersmith,  in  the  redemption  of 
first  mortgage  debenture  stock,  in  addition  to  the  other  ways  which 
were  authorised  under  the  trust  deed.  He  thought  it  must  be  a 
self-evident  proposition  that  such  an  investment  as  this  by  the 
company  in  its  own  debenture  stock  was  beneficial  to  all  parties. 
The  second  resolution  gave  them  power  to  abandon  the  existing 
horse  tramway  and  the  powers  which  the  company  had  to  construct 
an  electric  tramway  in  Kew  Road,  Richmond.  It  was  clear  that 
the  horse  tramways  could  only  be  run  at  a  considerable  loss,  and 
that  the  only  method  by  which  they  could  be  electrified  would  not 
allow  of  their  being  a  financial  success.  Under  the  circumstances, 
it  appeared  to  him  (.Lord  Revelstoke)  and  his  co-trustee.  Sir  George 
White,  that  it  would  be  m  the  interests  of  the  debenture  stock- 
holders to  sanction  the  abandonment  of  a  part  of  the  concern 
which  could  only  be  run  at  a  substantial  loss. 

Me.  W.  H.  Bkown  seconded  the  resolution. 

Me.  J.  Catee  Scott,  chairman  of  the  company,  said  that  the 
question  of  the  abandonment  of  the  Kew  and  Richmond  tramways 
was  an  old  one.  They  had  been  working  it  at  a  loss  for  a  great 
many  years,  and  had  always  contemplated  that  it  would  be  elec- 
trified sooner  or  later.  From  the  first  they  had  seen  that  the  only 
way  in  which  it  could  be  worked  successfully  as  an  electric  road 
was  by  the  trolley  system,  and  even  then  they  had  grave  doubts 
as  to  whether  it  would  be  a  great  success.  The  Richmond  Cor- 
poration, however,  had  insisted  that  the  company  should  adopt  the 
conduit  system,  which  meant  a  much  heavier  cost,  under  which  the 
line  could  never  be  a  financial  success.  Under  the  circumstances 
they  were  going  to  Parliament  to  ask  them  to  extend  the  time  for 
the  construction,  but  that  was  of  very  little  value  because  their 
intention  undoubtedly  was  to  abandon  the  line  if  they  could,  and 
he  hoped  they  might  be  able  to  arrange  that.  They  would  save 
money  which  they  were  losing  every  year,  and  they  would  get  rid 
of  the  liability  of  having  to  spend  a  considerable  amount  in  the 
electrification  of  the  line. 

Me.  Soott,  in  reply  to  questions,  said  that  by  the  award,  the 
L  C.C.  was  to  pay  the  company  £254,000,  but  the  Council  was 
appealing  against  it  on  certain  points,  and  it  must  not  be  taken  that 
the  £254,000  was  the  amount  they  would  receive.  It  might  be 
subject  to  certain  deductions.  There  Was  no  compulsion  for  holders 
9f  the  debentwre  stock  to  d«  ai^rthang  %t  all.      The  trustees  would 


Prospectuses. — The  Hydro-Electric  Power  and  Metal- 
Ivrgical  Co.,  Ltd.  iTa.i mania). — Messrs.  Parr's  Bank,  Ltd.,  have 
been  offering  ifor  subscription  £145,000  5  per  cent,  first  mortgage 
30-year  debentures  ;  70,000  preference  shares  (.0  per  cent.)  of  £1 
each  have  been  issued  and  subscribed  for  in  cash  in  Australia.  The 
prospectus  contained  a  report  by  Messrs.  Merz  &  McLellan  (con- 
sulting engineers  to  the  company),  stating  that  the  power  available 
is  85,000  H.r.,  and  that  the  first  portion  of  the  company's  develop- 
ment comprises  headworks  for  40,000  h.p.,  channels  and  trans- 
mission line  for  20,000  h.p.,  and  electrical  generating  machinery  for 
the  first  9,000  h.p.  The  estimated  net  profit  from  3,000  h.p.  is 
stated  to  be  sutBcient  to  cover  the  interest  on  the  debentures  more 
than  three  times  over.  Within  easy  transmission  distance  of  the 
station,  power  station  machinery  for  32,o0n  H.i'.  is  installed,  which, 
it  is  said,  can  be  advantageously  supplied  by  the  company.  The 
construction  work  commenced  last  summer,  and  the  weir  and 
channels  are  now  nearing  completion.  The  works  are  estimated  to 
cost  £165,000.     The  list  was  to  close  on  Wednesday. 

Tlie  Mexican  Nidla itd  Lifiht  and  Power  Co.,  JJd. — The  list  was 
to  close  yesterday  in  the  sale  of  $3,000,000  (£616,438)  in  5  percent, 
first  mortgage  50-year  gold  bonds  at  88  per  cent.  A  bonus  of  25  per 
cent,  in  fully-paid  share:^  is  to  be  issued  to  each  subscriber  upon 
payment  of  his  final  allotment.  The  company  has  been  formed  to 
acquire  the  whole  of  the  share  capital,  one  million  ftl  shares,  of  a 
company  incorporated  in  Mexico,  under  the  title  of  the  Compania 
Hidro-Electrica  Mexicana  S.A.,  which  has  a  number  of  Mexican 
electrical  concessions.  Construction  contracts  have  been  entered 
into  with  the  French  Thomson-Houston  Co.  and  Messrs.  .lohnson 
and  Phillips,  Ltd.,  of  London,  where- under  the  company  expects 
to  be  in  a  position  to  supply  current  within  IS  months  from  com- 
mencement. The  contracts  for  power  stations,  plant,  transmission 
lints,  &c.,  for  65,0U0  H.P.  per  annum  will  be  J:94!i.l8].  The  pro- 
ceeds of  the  present  issue,  together  with  the  proceeds  of  $5,000,000 
bonds  sold  in  Paris,  will  amply  suffice  to  provide  this  sum  and  to 
pay  interest  on  the  bonds  during  construction.  Mr.  J.  Mac(Tregor, 
managing  director  of  Johnson  &  Phillips,  Ltd.,  is  a  director  of  the 
company. 

Coiiipa/lia  Uidro-Eldctrica  de  Tucunian  (^Argenfina^. — This  com- 
pany has  been  offering  £300,000  5  per  cent,  first  mortgage 
debentures  (£100  each),  and  £100,000  in  shares  of  #100  each. 
The  company  was  formed  in  1910  to  supply  electric  energy  in  the 
entire  province  of  Tucuman.  The  first  section,  to  develop 
4,000  H.P.,  will  be  completed  and  put  into  operation  in  September 
next.  It  is  proposed  to  immediately  extend  by  putting  down 
another  power  station  farther  up  the  river,  to  provide  a  further 
3,000  H.P.,  next  year.  £227.000  had  been  expended  up  to  January 
last.     The  list  was  to  close  on  Wednesday. 

Official  Announceiiients  re  Companies. — The  follow- 
ing companies  will,  unless  cause  is  shown  to  the  contrary,  be  struck 
off  the  register  within  three  months,  and  will  accordingly  be 
dissolved : — 

Birmingham  Electrical  Case  Co.,  Ltd. 

British-Bitumen,  Ltd. 

Cyclops  Asbestos  Co.  (Liverpool),  Ltd. 

Durite,  Ltd. 

General  Power  Development  Co.,  Ltd. 

Hooghly  River  Electric  Power  Co.,  Ltd. 

London  Electric  Hot  Air  Baths  (Qreville's  System),  Ltd. 

North-Eastern  Electrical  Stores,  Ltd. 

North  Lancashire  Electrical  Treatment  Co.,  Ltd. 

Ozonia  Co.,  Ltd. 

Pyrenees  Electrical  Society,  Ltd. 

Railway  and  Tramway  Development  Co.,  Ltd. 

Scandinavian  Asbestos  Lubricp.ting  Co.,  Ltd. 

Universal  Electrical  Supply,  Ltd. 

Variable  Electric  Lamp  Syndicate,  Ltd. 

Werner-Stuart  Steam  Generator  Syndicate,  Ltd. 

Wireless  Telephony  (Entertainments)  Co.,  Ltd. 


Committee     have 


Stock    Exchange    Notices. — The 

appointed  special  settling  days  as  under  : — 

Thursday,  May  2nd. — Automatic  Telephone  Manufacturing  Co.,  Ltd. — 
100,000  ordinary  shares  of  £1  each,  fully  paid  (Nos.  1  to  100,000) ;  and  200.000 
fi  per  cent,  cumulative  preference  shares  of  j£l  each,  fully  paid  (Nos.  1  to 
200.000). 

And  ordered  the  undermentioned  securities  to  be  quoted  in  the 
Official  List : — 

Automatic  Telephone  Manufacturing  Co.,  Ltd.— 200.000  6  per  cent, 
cumulative  preference  shares  of  ;£l  each,  fully  paid  (Nos.  1  to  200,000). 

Calcutta  Electric  Supply  Corporation,  Ltd.— Further  issue  of  88.012  5  per 
cent,  cumulative  preference  shares  of  £ti  each  lully  paid  (Not.  160,371  to 
198,882). 

Applications  have  been  made  to  the  Committee  to  allow  the 
following  securities  to  be  quoted  in  the  Official  List : — 

South  American  Light  and  Power  Co.,  Ltd.— £160,000  S  per  cent,  first 
debentures  of  £100  each  (Nos.  1  to  1,600). 

Calcutta  Electric  Supply  Corporation,  Ltd.— The 

directors  have  decided,  subject  to  audit,  to  recommend  a  final 
dividend  on  the  ordinary  shares  for  the  half-year  ended  December 
31st  last,  at  the  rate  of  10  per  cent,  per  annum,  making  8i  per 
cent,  for  the  year,  the  Mme  fM  for  1910. 
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Victoria  Falls  and  Transvaal  Power  Co. 

The  Mauqijis  ov  Winchester  presided  on  Monday,  at  Salisbury 
HouHC,  E.G.,  over  an  extraordinary  (general  nieetin(c  of  the  alxjve 
company,  for  the  purpoBe  of  conwiderinj;,  and,  if  thought  fit,  passing 
the  followinff  resolution  : — 

"  That  the  directors  be,  and  they  are  hereby  authorised,  in  addi- 
tion to  the  £:{,000.000  already  borrowed  for  the  purposes  of  the 
company,  to  Ijorrow  amounts  not  exceedinp  in  the  a^ffTeti&te 
£2,000,000,  and  to  secure  the  repayment  of  the  sum  or  sums  so 
borrowed  in  such  manner  and  upon  such  terms  and  conditions  in  all 
respects  as  they  think  fit." 

The  Chairman,  in  moving  the  resolution,  said  the  shareholders 
were  invited  to  sanction  an  increase  in  the  borrowing  powers  of 
the  company  by  £2,000,000  in  excess  of  the  £3,000,000  which,  as 
they  were  aware,  had  been  already  issued,  and  the  greater 
part  of  the  proceeds  of  which  was  represented  by  the  plant 
upon  the  Witwatersrand  already  in  commission,  while  the 
balance  was  required  for  plant  now  under  construction.  They 
had  Simmer  Pan  and  Brakpan  for  supplying  Victoria  Falls 
consumers,  and  Rosherville  and  Robinson  Central  for  the 
supply  of  the  Eand  Mines  power  consumers,  all  working  at 
their  full  capacity.  Hy  August  next  the  Vereeniging  station  should 
be  in  operation  to  the  extent  of  .'jO  per  cent,  of  its  present 
proposed  capacity,  and  the  balance  should  be  in  commission  at 
the  commencement  of  1913.  The  demands  of  their  customers 
under  long-term  contracts  fully  exceeded  the  capacity  of 
their  present  stations,  including  the  Vereeniging  station.  It 
was  proposed  to  a?k  the  shareholders  to  consent  to  the 
increase  in  the  borrowing  powers  by  £2,000,000,  by  the  creation  of 
£2,000,000  6i  per  cent,  second  debentures,  but  it  was  only  proposed 
to  issue  at  the  present  time  £1,000,000.  If  they  sanctioned  the 
borrowing  powers  asked  for,  the  arrangements  for  the  issue  neco- 
tiated  with  certain  strong  financial  groups  would  be  concluded. 
The  provision  of  these  future  financial  resources  would  be  to  add 
strength  to  the  undertaking,  and  tbey  were  confident  the  issue 
would  improve  the  prosperity  of  the  holders  of  the  preference  and 
ordinary  stock. 

Mr.  J.  Brakpan  seconded  the  resolution,  which  was  carried 
without  discussion. 


Peterborough  Electric  Traction  Co.,  Ltd. 

The  directors'  report  for  1911  states  that  the  total  revenue 
amounted  to  £6,961,  and  after  deducting  expenses  chargeable  to 
revenue,  £4,568,  and  debenture  interest,  £945,  the  profit  was  £1,448, 
plus  £52  brought  forward.  The  directors  recommended  that  £750 
be  allocated  as  provision  for  renewals  ;  preference  dividend  for  the 
six  months  ended  March  31st,  1909,  absorbed  £660  ;  and  £90  is 
carried  forward.  The  total  expenditure  on  capital  account, 
including  preliminary  expenditure,  has  been  £62,912.  There  was 
an  increase  in  the  traflBc  receipts  of  £667,  as  compared  with  1910, 
mainly  due  to  the  improved  state  of  trade,  also  to  the  opening  of  the 
new  agricultural  show  ground  on  the  line  of  route.  The  net  profit 
for  the  year  increased  by  £495. 


The  annual  meeting  was  held  on  Tuesday,  at  the  Electrical 
Federation  oflBces,  Kingsway.  Lord  Vaux  of  Harrowden,  who 
presided,  said  the  traflic  receipts  had  been  very  satisfactory.  The 
net  result  of  the  parcels  business  was  slightly  better,  while  the 
advertising  receipts  were  up  £56.  The  decrease  la  the  sundry 
receipts  of  £66  was  owing  to  their  having  sold  less  scrap.  The 
expenditure  had  increased  by  about  £174,  which  was  partly  due  to 
the  extra  car-mileage  run  during  the  year  under  review,  and  to  the 
general  upkeep  of  the  permanent  way,  cars,  &c.  They  had  carried 
130,769  more  passengers,  and  the  average  expenditure  per  passenger 
had  dropped  from  'yod.  to  ■84d.  or  'Oed.,  while  the  proportion  of  ex- 
penses to  receipts  had  decreased  by  5  per  cent.  The  directors  recom- 
mended that  £760  be  placed  to  a  provision  for  renewals  account,  in 
order  to  meet  renewals  which  would  have  to  be  faced  during  1912. 
During  the  present  year  they  had  made  satisfactory  arrangements 
with  the  various  local  authorities  for  the  upkeep  of  the  company's 
track  within  and  without  the  borough  for  the  next  five  years. 
Their  traflBc  receipts  were  gradually  improving,  which  tended  to 
show  that  they  had  not  been,  so  far,  adversely  affected  by  the  coal 
strike. 

Mr.  E.  a,  Paris  seconded  the  motion,  and  the  report  was 
adopted. 


River  Plate  Electricity    Co.,    Ltd. — The   directors 

announce  that  the  net  revenue  for  1911  was  £37,200,  against 
£36,026.  A  dividend  on  the  ordinary  stock  of  10  per  cent,  is 
recommended,  and  £15,000  is  placed  to  reserve,  against  £14,000 
last  year,  making  that  fund  £100,000  ;  £7,669  is  carried  forward, 
against  £5,888  last  year. 

Continental. — Switzerland. — "  Motor  "    Societe  pour 

les  Applications  de  I'Electricite,  of  Baden,  is  increasing  its  capital 
to  £1,200,000. 

Belgium.— The  Bell  Telephone  Manufacturing  Co.,  of  Antwexp, 
is  declaring  a  dividend  of  5  per  cent,  for  the  last  financial  year. 

France. — The  balance-sheet  of  La  Soci6t6  Francaise  dea  Cables 
Eleotriques,  Systeme  Berthoud,  Borel  i:  Co.,  of  Lyons,  for  the  last 
flnanoial  year,  ihows  a  net  profit  of  £18,470,  fti  oomparsd  with  only 
A9,n5  is  the  preCisding  18  month!. 


Rari((oon  Electric  Tramway  and  Supply  Co.,  Ltd. 

— The  directors'  report  states  (according  to  the  I'lriant-ier)  that  the 
permanent  way,  cars,  overhead,  and  tramway  equipment,  have 
during  the  past  year  been  maintaine<l  in  an  efficient  state.  During 
the  year  to  December  3lHt,  the  comiany'a  earn  ♦.  "  I  1,447,118 
miles,  a  decrease  of  25,3."j3  miles,  and  carried  9,"  ^  :  j^.M:Dgen, 

an  increase  of  288,105,  the  receipts  feeing  lis.  iH'2.h6.'j,  a  falling  off 
of  Rs.  37,212.  This  decrease  has  l^een  mainly  brought  about  by  the 
financial  and  economic  troubles  with  which  Rangoon  ha-s  been 
visited  during  the  past  year,  severely  affecting  that  portion  of  the 
population  from  whence  the  tramway  traffic  is  chiefly  derived.  A 
considerable  improvement  is  shown  in  the  private  lighting  and 
power  department,  the  receipts  for  current  supplied  being 
Rs.  3,89,710,  an  increase  of  3383  per  cent.,  while  the  working 
expenses  were  4613  per  cent.,  a  decrease  of  5  per  cent.  The 
returns  from  the  house-wiring  department  also  again  show  an 
improvei-ient.  The  profits  were  £2,021,  as  compared  with  £769 
for  the  previous  year.  It  is,  however,  obvious  that  the  work  of 
installing  light  and  power  has  ite  limitations.  It  is  satisfactory  to 
note  that  the  falling  off  in  the  tramway  receipts  has  been  met  by 
the  increase  in  the  profits  of  the  departments  already  referred  to, 
the  gross  profits  from  all  sources  for  the  past  year  being  £50,733, 
as  compared  with  £46,177  for  the  previous  year.  This  result  has 
been  obtained  without  a  corresponding  increase  in  the  working 
expenses.  The  gross  profits  for  the  year  were  £50.733 ;  add 
transfer  fees  and  interests  on  deposits,  £310  ;  together,  £51,043, 
Deduct: — Interest  on  debenture  stock,  £8,770:  provision  for 
redemption  of  debenture  stock,  £5,619  ;  depreciation  on  live  stock. 
harness,  furniture,  &c.,  in  Rangoon,  £1,225  ;  transfer  to  reserve  for 
renewals  account,  £10,000;  and  fees  of  directors  and  ttustees  and 
expenses  in  London,  £2,057;  leaving  £23,371,  plus  .£S22  brought 
forward,  making  £24,193.  Deduct  preference  dividend  to  December 
31st,  £15,000  ;  formation  expenserf,  balance  written  off,  £.500  ;  leaving 
available  for  dividend  to  holders  of  ordinary  shares,  £S,693.  From 
the  above  amount  the  directors  recommend  a  dividend  on  the 
ordinary  shares  of  4  J  per  cent,  for  the  year,  free  of  income-tax. 
which  will  absorb  £7.965.  and  £72f<  will  be  carried  forward. 

.lolmson  A:  Phillips,  Ltd. — Ttie  directors'  report  for 

the  year  ended  December,  1911,  states  that  the  profit  for  the 
year  on  trading  accounts,  xc,  after  making  provision  for  bad  and 
doubtful  debts,  aud  after  charging  to  revenue  upwards  of  £6,<H)0 
for  maintenance  of  buildings,  plant.  \c..  amounted  to  £18.40u,  plus 
£2.154  brought  forward.  From  this  the  following  have  to  be 
deducted  : — Remuneration  of  directors,  auditors"  and  trustees'  fees, 
£1,370  ;  interest  on  debenture  stock,  £7,115  ;  reserve  re  debenture 
sinking  fund,  £5.797  ;  interest  on  second  debentures  to  December 
31st,  1911,  £1,750:  depreciation  on  machinery  and  plant,  inc.. 
£3,139  ;  interest  on  loan,  £351  ;  carrying  forward  £1.038.  The 
directors  report  that  the  loan  of  £34,660,  appearing  in  the  last 
balance-sheet,  and  for  which  £50,000,  short  term  second  debentures 
were  given  as  security,  has  been  repaid,  and  that  issue  of  deben- 
tures cancelled.  Anew  issue  of  £50,00()  second  debentures  has  been 
created,  and  £30,000  of  these  have  been  issued.  Mr.  W.  Claude 
Johnson  offers  himself  for  re-election  as  a  director. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

The  fever  of  the  gambling  spirit  that  has  been  so  much  in  evidence 
in  the  Stock  Exchange  for  the  past  few  weeks  has  spent  some  of  its 
force,  and  with  severe  falls  in  certain  of  the  leading  speculative 
securities,  there  has  come  a  pronounced  check  to  business  every- 
where. Some  stress  was  laid  on  the  forei;,'-n  complications  that 
might  ensue  through  Italy's  action  in  connection  with  the  Dar- 
danelles, but  nobody  took  this  matter  very  seriously,  and  what  has 
brought  about  the  decline  more  than  anything  else  has  been  profit- 
taking  on  the  part  of  those  who  recently  were  such  avid  buyers. 
Besides  the  securing  of  profits,  there  may  have  been  cutting  of 
losses  ;  but  in  any  case,  it  is  no  bad  thing  *hat  the  speculative 
movement  for  the  time  being  should  have  received  a  check. 

The  Home  Railway  market  reflects  the  general  condition  of 
caution  in  falls  that  have  occurred  amongst  the  Underground  issues, 
of  which  a  2j  drop  in  Districts  is  the  most  prominent.  Under- 
ground Electric  Income  bonds  fell  2,  but  recovertd  ♦he  loss,  while 
the  shares  eased  off  to  i\.  Metropolitans  lost  10s.  :  Great 
Northern  and  City  Preferred  have  again  fallen  5s.  Nothing  has 
changed  in  the  intrinsic  condition  of  any  of  the  companies  so  far 
as  can  be  ascertained,  but  people  have  been  buying  more  than  they 
could  carry,  and  with  the  advent  of  the  settlement  some  of  the 
holders  elected  to  part  with  their  stock.  It  is  surprising,  in 
the  circumstances,  that  the  reaction  should  have  been  so  slight, 
considering  the  rises  which  took  place  previously. 

Central  London  Deferred,  with  a  rise  of  5.  has  proved  a  brilliant 
exception  to  the  prevailing  dulness,  while  the  Ordinary  put  on  2. 
This  is  due  to  persistent  rumours  that  two  or  more  of  the  larger 
companies  are  angling  for  control  of  the  line,  the  current  idea  being 
that  whichever  company  succeeds  will  pay  a  guaranted  dividend 
to  the  Central  London,  the  amount  being  stated  in  some  quarters 
as  high  as  5  per  cent.,  which  certainly  appears  to  be  an  extravagant 
estimate.  City  and  South  London  Ordinary,  after  being  up  to  43i, 
reverted  to  42i,  but  there  has  been  further  inquiry  for  the 
company's  5  per  cent.  Preference  stocks,  with  the  result  that  the 
1901  and  the  1903  issues  axe  both  a  point  higher.  District  i  per 
o«nt.  1st  Preier«ao«  i«  also  b«tt«r  to  the  same  sxteat. 
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A  smart  rise  in  London  United  Tramways  Preference  carried  the 
price  up  to  4^,  at  which  it  shows  an  advance  of  128.  6d.  on  the 
week,  while  the  Debenture  stock  ia  1  higher  at  77^.  This  is  the 
result  of  the  award  whereby  the  London  United  Tramways  Com- 
pany receives  £254,000  in  respect  of  5  miles  of  tramway  in 
Hammersmith,  and  already  hopes  are  being:  held  out  that  the 
shares  may  be  within  sig:ht  of  resumption  of  dividend  payments — 
which,  by  the  way,  have  been  suspended  since  December,  1908, 
Other  home  tramway  descriptions  are  steady,  with  rises  in  Bath 
shares  and  in  British  Electric  Traction  non-cumulative  Preference, 
the  declaration  of  the  half-yearly  dividend  on  the  (i  per  cent, 
cumulative  Preference,  having-  attracted  attention  to  the  junior 
issues. 

In  the  English  Electricity  division  the  feature  is  a  drop  of  30s. 
in  City  of  London  Ordinary,  bringing-  the  price  down  to  20^  ; 
while  the  Preference  at  17  have  lost  £3  of  their  5^  jump  of  last 
week.  The  5  per  cent.  Debenture  stock,  however,  is  2  up.  The 
company  published  last  week  a  contradiction  of  the  statement  that 
the  Corporation  had  entered  into  negotiations  with  it  for  the 
acquisition  of  the  undertaking,  and  this  brought  in  sellers  with 
a  rush.  Nevertheless,  there  are  not  wanting  some  who  declare  that 
the  deal  will  go  through  as  they  have  been  predicting  all  along,  but 
manifestly  it  is  unsafe  to  deal  in  the  shares  at  the  present  time 
without  inside  information.  In  this  connection,  the  cynical 
epigram  may  be  recalled  that  more  money  has  been  lost  over  early 
news  and  inside  information  than  over  any  other  causes.  County 
of  London  Ordinary,  with  a  rise  of  |,  justified  the  hint  given  here 
last  week  that  these  shares  could  be  accounted  cheap  at  their  then 
price.  The  Preference  shares  are  higher,  and  so  is  the  First 
Debenture  stock,  while  the  new  Ordinary  hardened  up  to  10s. 
premium  for  special  settlement.  London  Electric  Ordinary  went 
back  i,  but  Netting  Hill  at  10-J  are  i  higher,  and  Westminster 
Preference  improved  the  turn  of  the  market.  A  good  deal  of 
attention  is  being  paid  to  the  position  that  is  likely  to  face  the 
lighting  undertakings  in  1931,  but  so  many  cross-currents  enter 
into  the  question  that  the  man  in  the  street  will  do  well  to  take 
with  a  pinch  of  salt  most  of  the  loose  assertions  which  are  being 
made  on  the  point. 

The  Telegraph  market  displays  a  certain  amount  of  hesitation. 
West  India  and  Panama  have  been  supported,  but  the  price  reacted 
after  an  advance,  and  the  First  Preference  are  i  easier.  Western 
Telegraphs  fell  i,  and  Anglo-American  are  easier,  although  Direct 
United  States  shares  at  8  are  i  higher.  Eastern  Preference  and 
Eastern  Extension  shares  have  drooped  a  little,  while  West  Coast  of 
America  gained  2s.  6d.  The  market  hardly  knows  how  to  take  the 
deplorable  loss  of  the  Titanic  as  a  market  factor.  It  is  argued, 
on  the  one  hand,  that  after  this  all  oceangoing  ships  will  have  to 
be  fitted  with  Marconi  apparatus.  On  the  other  hand,  the  catas- 
trophe is  held  to  show  that  the  wireless  system  is  still  far  from 
perfect.  Marconi  shares  themselves  have  had  a  severe  fall,  the 
first  for  many  weeks.  Last  Friday  the  shares  of  the  American 
Marconi  Company  were  introduced  to  the  market  amidst  scenes  of 
wild  excitement,  and  the  price  touched  4,  slumping  to  2i  three 
days  later,  from  which  there  was  some  recovery.  Gambling  of 
this  sort  threw  discredit  upon  the  market  in  the  parent  shares,  and 
led  to  a  scuttling-out  of  bulls,  who  feared  that  the  end  of  the 
Marcnni  boom  was  at  hand.  It  may  be  taken  for  granted,  however, 
that  Marconis  will  be  the  centre  of  extensive  dealings,  both  for 
speculative  and  investment  purposes,  for  a  long  time  to  come  ;  and 
the  prospective  purchaser  must  take  his  choice  between  two 
contentions— one  that  the  shares  will  go  to  10,  and  the  other  that 
they  will  go  to  5.  Canadian  Marconis  dropped  to  30s.,  and 
recovered  to  32s.  ;  Spanish  and  General,  after  being  IJ,  picked 
up  to  2^^,  these  movements  showing  the  violence  of  the  fluctua- 
tions. There  have  also  been  sharp  movements  in  National  Tele- 
phore  Deferred  stock,  though  on  balance  the  net  result  is  email. 
Attention  has  been  drawn  to  the  Third  Preference  shares  as  being 
under- valued  at  6  if  the  Deferred  stock  should  be  worth  150,  but 
here  again  the  change  on  the  week  is  a  mere  ^  rise. 

Foreign  Traction  and  Power  shares  have  been  sold  pretty  freely, 
possibly  to  pay  differences  incurred  eLewhere.  It  is  rather  sur- 
prising to  notice  how  steady  the  Mexican  varieties  keep  in  face  of 
disquieting  news  from  the  country.  Mexico  Trams  are  down  2, 
but  this  followed  a  rise  of  nearly  twice  as  much  last  week. 
Mexican  Light  and  Power  issues  have  not  moved.  There  was  a 
sharp  break  in  Shawinigan  Water  in  consfquence  of  a  fall  in 
Canadian  Railway  shares,  but  the  company's  bonds  are  i  up, 
Kaministiquia  Fives  are  7  points  down,  and  Montrfal  Common 
fell  4.  Holders  of  Rio  Trams  have  been  selling  pretty  extensively, 
with  the  result  that  the  price  is  li  down,  but  here  also  the  bonds 
are  remarkably  firm.  Calcutta  Trams  are  better  to  the  extent  of  ^, 
but  Madras  Electric  Ordinary  dropped  |.  Bombay  Preference 
rose  i,  the  contradictory  movements  in  these  Indian  shares  arousing 
interest  and  not  a  little  perplexity.  The  Anglo-Argentine  group  is 
steady,  with  the  Debenture  stacks  in  demand,  and  it  may  be  worth 
pointing  out  that  the  second  Preference  can  now  be  obtained  at  a 
trifle  over  5,  giving  a  yield  of  practically  5^  per  cent,  on  the 
money. 

Manufacturing  shares  are  characterised  by  a  drop  of  1  in  India- 
rubbers,  which  has  lowered  the  price  to  9,  while  Edison  &  Swan 
%  per  cent.  Debenture  at  68  shows  a  loss  of  4.  Henleys  and 
Callenders  are  both  rather  firmer,  and  Aron  Ordinary  attracted 
attention,  with  the  result  that  the  price  is  better  by  a  few  pence. 
Bahcocks  eased  off  a  shade,  and  the  rest  of  the  market  is  steady. 
The  Hydro- Electric  Company  of  Tucuman,  has  been  offering  issues 
of  Debentures  and  shares,  and  the  River  Plate  Electricity  Company, 
on  this,  pointed  out  that  the  City  of  Tucnman  is  already  supplied 
with  electric  light  and  pov.-er.  The  River  Plate  Company  is  about 
t  J  offer  £30,000  ordinary  share  capital  to  proprietors  of  the  exiating 
ordinary  stock. 


MARKET     QUOTATIONS 


It  should  be  remembered,  in  making  use  of  the  figures  appearini^r 
in  the  following  list,  that  in  some  cases  the  prices  are  only  generij, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  April  24tli. 


CHEMICALS,  &c. 


a  Acid,  Hydrochlorio  . .        . .  per  cwt. 

a     „     Nitric „ 

a     „     Oxalic  per  lb. 

a     „      Sulphuric per  cwt. 

a  Ammoniac  Sal        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder „ 

a  Bisulphide  of  Carbon       ..         ..  „ 

a  Borax „ 

a  Copper  Sulphate    . .        ....         „ 

a  Lead,  Nitrate  „ 

a      „     White  Sugar  , .        . .  •      ,, 

4       „      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        „       Chlorate per  lb. 

a  Potassium,  Cyanide  (98/100  %) . .         ',', 
(for  mining  purposes  only) 

a  Shellac  per  cwt. 

a  Sulphate  of  Magnesia      . .       ' . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .  ,, 

a        „        Recovered         . .        . .         „ 

a        „        Lump      

a  Soda,  Caustic  (white  70/72  %)   . . 

a      „     Chlorate        per  lb. 

a      „     Crystals         per  ton 

a  Sodium  Bichromate,  casks        . .  per  lb. 


Latest 
Price, 


Fortnight's 
Inc.  or  Dec. 


METALS.  &c, 

b  Aluminium  Ingots,  in  ton  lots  . . 

b  „  Wire,  in  ton  lots    . . 

b  ,,  Sheet,  in  ton  lots    . . 

p  Babbitt's  metal  ingots     . . 

c  Brass  (rolled  metal  2"  to  12"  basis) 

c      „     Tube  (brazed) 

c      II         ,,     (solid  drawn) 

c      „     Wire,  basis 

c  Copper  Tubes  (brazed) 

c 

g 

g 

g 

d 

d 

fl 

d 


(solid  drawn) 
Bars  (best  selected) 
Sheet 

Rod 

(Electrolytic)  Bars 

„  Sheets 


per  ton 


per  lb. 


per  ton 


Bods 
H.C.  Wire 


/  Ebonite  Rod 

/       „         Sheet         

a  German  Silver  Wire 

i  Gutta-percha,  fine 

b  India-rubber,  Para  fine   . . 

y  Iron  Pig  (Cleveland  warrants)  . . 

/     „    Wire,  galv.  No.  8|  P.O.  qual, 

g  Lead,  English  Pig 

m  Manganin  Wire  No.  28   . . 

g  Mercury         

e  Mica  (in  original  cases)  small   . . 

e      I,  M  II      medium 

e      „  „  „      large    .. 

p  Phosphor  Bronze,  plain  castings 

p         ,1  I,    rolled  bars  &  rods 

p         „  „  rolled  strip  &  sheet 

o  Platinum 

d  Silicium  Bronze  Wire 

r  Steel  Magnet,  in  bars 

g  Tin,  Block  (English) 

a    „     Wire,  Nos.  1  to  16 

p  White  Anti-friction  Metals 

k  Zinc,  Sb't  (Vieille  Montague  bnd.) 


per  lb. 


per  ton 


per  lb. 
per  bot, 
per  lb. 


per  oz, 
per  lb. 
per  ton 

II 
per  lb. 
per  ton 


5/- 
22/- 
2|d. 

&/{) 
42/- 
^£29  10 
£5  10 

£18 
il6  10 
£2i  15 
£2610 
£25  10 

£32 

2/6 

3§d. 
£22  10 

3§d. 

4^d. 

71d. 

75/- 
£4  10 
£6  10 
£5  10 

£5  5 
£10  5 

Bid. 

£3  5 

Sd. 


£67 

£102 

£120 
£38  to  £145 

Sjd. 

lOJd, 

9d. 

8|d. 
lljd. 
ICAd. 

£>^6 

£86 

£86 
£71  10 
£91  10 
£79  10 

did. 

5/3 

4/9 

1/11 

4V9 

53/7 

£14 

£17  to  £17  2s 

6/6 

£8  12  6 

6d.  to  2s. 

2/6  to  4/- 

4/6  to  8/6 

lid. 

1/OJ 

1/1 

185/- 

lO^d. 

£65 

£207  to  £209 

2/4 

£45  to  #150 

£29  15 


5/-  inc. 


7/-  inc. 


6d. 


id.  inc. 
£d.  dec. 
Jd.  dec. 


5/-  inc. 
5/-  inc. 
5/-  inc. 


fd.  dec. 
1,5^  inc. 

IC/."  inc. 


^d.  inc. 
£7  inc. 

10/-'i'nc. 


Quotations  supplied  by- 


0  Q.  Boor  &  Co. 

b  The  British  Aluminiuni  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

«  P.  Wiggins  &  Sons. 

/  India-Rubber,  Outta-Peroba   and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare. 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe. 

k  Morns  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd. 

n  P.  Ormiston  &  Sons 

o  Johnson,  Matthey  &  Co.,  Ltd. 

P 

r  W,  F.  Dennis  4  Co. 


City   Electric    Light    Co..    Ltd.    (Brisbane).— The 

directors,  in  their  report  for  the  half-year  ended  January  31st. 
1912,  which  was  adopted  at  the  meeting  on  March  12th,  stated 
that  after  making  additions  to  the  reserve  fund,  dividend  equalisa- 
tion fund,  franchise  and  purchase  sinking  fund,  accident  insurance 
fund  and  renewal  replacement  and  contingencies  account,  there 
remained  acredit  balance  of  £6,216,  which  with  the  balance  broutrlit 
forward  from  last  half-year,  made  £8,125  to  be  disposed  of.  The 
directors  recommended  that  a  dividend  be  paid  of  3  per  cent,  on  the 
preference  shares  and  of  5  per  cent,  on  the  fully-paid  ordinary  shares, 
and  of  5  per  cent,  on  the  contributing  shares.  The  payment  of  the 
above-mentioned  dividend  together  with  the  dividend  duty  absorbs 
£5,740,  leaving  a  balance  of  £2,386  to  be  carried  forward.  During 
the  half-year  the  directors  had  evidence  of  the  value  to  the  com- 
pass ia  moBt  of  the  employes  bccomins:  shareholderB  thereof . 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AND   POWER    COMPANIES. 


NAME. 


Bournemouth  &  Poole,  Ord.     . . 

Do.    4i%Pref 

Do.    Second  6  %  Pref. 

Do.    H  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord... 

Do.    7%  Cum.  Pref 

Central  Electric  Supply,  4  %) 

Guar.  Deb. ) 

Charing  CroBS,  West  End  4  City 

Do.    ih  %  Cum.  Pref 

Do.     "  City     Undertaking  "  1 
4i  %  Ciim.  Pref.  / 

Do.         Do.  4%  Deb 

Chelsea,  Ord.         

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    5%  Deb 

Do.    H  %  Second  Deb. 
County  of  Durham,  6  %  First ) 
Mort.  Deb.  J 
County  of  London,  Ord 

Do.    fi%Pref 

Do.    4*  %  Deb 

Do,    4j  %  Second  Deb. 
Edmundson's,  Ord, 

Do.    6%  Cum.  Pref 

Do.    4)  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5%  Cum.  Pref 

Do.    4i  %  First  Deb 

Bove 


Stock 

or 
Share. 


10 

10 

10 

Stock 

6 

6 

100 

6 
6 


lOO 

6 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 
Stock 
Stock 

6 

6 
100 

6 

6 
100 

6 


DlWdendsl    ^^^^^^^^ 
'"^       I    April  23rd. 


1910.11911 

6  I     6 

*i     *i 
10      lot 

7  I    7 

4 


6 

44 

44 

4 

6 

44 

7 

6 

6 

44 

6 

6 
6 

n 

Nil 
Nil 

6 

44 
0 


6 
44 

44 
4 

5 

44 

8 

6 

6 

44 

6 

6 
6 


Ni 
Nil 

6 

44 
9 


8j—    94 
104—  11 

100  —102 
8J-    8J 
78-    H 

98—101 

4*—    5 
41-    42 

8J-    41 

95  —  98 

4i—    5 

98  -101 

194—  214 

16  —  18 
119  —123 

101  —104 

87  —  89 
lOi-  11 J 

Hi-  112 

108  —110 
101  —104 
t-      fi 

n  —   ^ 

86  —  89 
48-     45 
44-     i* 

93  —  96 
6*—    7 


RiM 

+  or 
Fall 


+  1 


-14 

—3 
+  2 


+  i 
+  I 
+  1 


Present 
Yield 

P.O. 


£  8.  i. 

5  19  0 
4  14  9 

6  9  1 
4  8  8 
&  14  8 

4  6  2 

8  19    8 

5  0  0 
4  14    9 

6  2  10 

4    1  8 

6    0  U 

4    9  1 

3  14  6 

3  6  8 

4  1  4 

4  6    7 

6  12    4 

5  6    8 

5  2  7 
4    1  10 

4  6    7 
Nil 
Nil 

6  12 
6    3    1 

5  5  3 
4  IS    9 

6  8    7 


NAME. 


Kensington  A  Rnlghtsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  Fint  Mort.  Deb.    . . 
Metropolitan  

Do.    44  %  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.  . . 

Do.     84  %  Mort.  Deb.  . . 
Midland   Electric  Corporation 

44  %  First  Mort.  Deb.  / 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.    . . 

North  Metropolitan  Power  Su]p-  I 

ply,  6  %  Mortgages  (Red.)  J 

Notting    Hill,   6  %  Non-Cnm.  i 

Pref./ 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

Smithfield  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
WestminBter,  Ord, 

Do.    4i%  Cam.  Pref 


OlOCK 

100 

,    09 
44 

09 

5 

4 

4t 

6 

6 

6 

100 

6 

6 

10 

,  , 

6 

5 

7J 

li 

6 

10 

10 

6 

7 

7 

100 

H 

B4 

5 

na 

3 

,        4 

6 

5 

(     100 

6 

6 

1 

7 

7 

100 

44 

44 

I        6 

6 

6 

5 

,  . 

100 

44 

4i 

5 

10 

10 

6 

44 

44 

Qoaliic 
QnotAtioiM 
April  28rd. 


7t-    7J 
02  —  96 
80  —  84 

101  —104 
84-87 

96-96 

99  —103 
lOi-UJ 

^    ? 

8*—    9 

63-    71 
86  —  87 
1»-    U 
3i-    34 
99  —102 

1-fr-   lA 

96-99 

80  —  gS 
84  "     vj 

6ir-   6A 


RiM   Pr«Mal 

+  or     TUld 
Fall  i     PA 


-I 


+  J 


+  4 


J  «.  d. 
6  16  a 

4  4    8 

5  7    3 

5  14  11 

6  14    8 

4 
17 
17 

6 

0 


4  11  10 


6   a 

6  14 


4  13    0 

6    6    8 


6  13 
5  11 
4  16 
4    0 


«  S  0 
4  18  0 
6  10 
4  U    0 


6    3    8 
6    8    1 

4    4    3 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Oen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  andT.,  Ord. 

Do.    5%  Deb 

Bleo.  Lt.  and  P.  of  Coohabamba, ) 

6  %  Bonds  ! 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  J 

Elec.  Dey.  Ontario,  5   %    Ist ) 

Mort.  Bonds ) 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5%  Q.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Qold  Bds. 


6    . 

6 

6 

6 

84 

7f 

6 

6 

6 

100 

6 

6 

$100 

7 

7+ 

$100 

7 

7 

1 

8 

8+ 

100 

5 

100 

6 

6 

100 

6 

6 

$600 

6 

6 

10/- 

Nil 

1 

6 

6 

$500 

6 

6 

5 

,  , 

100 

6 

6 

6 

6 

$100 

4 

4 

$100 

7 

7 

6 

6 

B|-    5i 
61-    7i 

•• 

5    2    2 
5  17    3 

5-5;: 
924-  94, 1 

4  16    3 

,  , 

5    5    8 

116  -120 

5  16    8 

117  —121 

+  1 

5  15    8 

ji-   n 

-•Pfl 

3    4    0 

93  —  98 

6    2    0 

93  —  95 

.. 

6    6    4 

83  —  86 

•  • 

6  16    3 

914-  93J 

+  4 

6    6  11 

"'P  t 

•• 

Nil 
8    0    0 

103  -106 

—  1 

4  IS    3 

2i-    23 

,  , 

1024-1054 

+  A 

4  14    9 

84  —  S6 

6  16    3 

84  -  86  xd 

4  13    0 

105  —107 

6  10  10 

944-  964 

6    8    8 

Monterey  Rly.  Light  &  Power, ) 

5  %  Ist  Mort.  Deb  / 

Montreal,  Lt,,  H.  and  Power   . 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  1st  Mort.  Bonds  J 

Biver  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  \ 

1st  Mort.  Deb. ) 

Bhawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ) 
Ist  Mort.  Deb.  j 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
Ist  Mort.  6  %  Gold  / 


100 

5 

$100 

7 

$500 

6 

Stock 

10 

Do. 

6 

Do. 

6 

100 

44 

$100 

4 

$500 

6 

Stock 
Do. 

44 

100 

5 

1 

Nil 

100 

6 

8S  —  90 

^  204  —209 

. .     i    39  —  41 

. .  252  —262 
6  I  110  —115 
6    I  108  —105 

44  '    99  —101 

6+  i  136  — 104xd 

6  '  10^4- 11C4 

H  I     44  1034— IO64 

44  {     44  I    994-1014 

6    I    924-  944 

id.         *-    1 
6       1044-1064 


+  i 


+  i 

—8 

+  4 


+  A 


6  11     1 

3  16    7 

13    3  10 

8  16    4 
6    4    4 

4  15    3 

4    9    1 

8  11 
4  10 
4  6 
4    8 

6    6 


5 
6 
4 

8 

10 


6  13    8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap, 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  ■  Portuguese    Tel.,  6  % ) 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Do.    44  %  Debs. 
Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  j 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Bast  and  S.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

4t 

stock 

6 

6 

$100 

8 

8+ 

$1000 

4 

4 

Stock 

3} 

8 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

5 

6 

6 

7 

.. 

Stock 

4 

4 

10 

6 

6t 

10 

10 

10 

6 

4 

4t 

6 

10 

10 

60 

44 

44 

10 

44 

100 

44 

44 

Stock 

7 

6+ 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

6+ 

Stock 

4 

4 

36 

4 

4 

10 

62 

6t 

10 

6 

6 

10 

18 

m 

25 

13 

5t 

$100 

5 

5+ 

$100 

4 

4 

1 

6 

, , 

1 

16 

•  • 

74-    71 

974-  99» 
1484—1504 

94  —  96 

65  —  67    xd 
107^—1085'  xd 

254—  26 

1004—1024 

84  —  86 
ilj-  lOif 

17  —  18 
3i—    3J 
7|-    8J 

99  —101 

n-  H 
99  —101 

134  —137 
81 4-  6a\ 

1014—1034 
123-  18i 
994—1014 

99  —101 

104—  11 
13  —  134 

82  —  83 
674—  6'1.i 

83  —  8:> 
70  —  73 


•  • 

,  , 

5    0    6 

-4 

6    6    4 

4    8    4 

,  , 

4    9    7 

—    ,  . 

6  10    4 

—  :: 

6  15    5 

4  17    7 

+ 1^. 

4  12    7 

—  h 

4  13    0 

6  a    7 

6  11    1 

6    6    8 

6    13 

. , 

4    9    1 

+  4 

6    9    1 

• , 

4    9    1 

5    2    3 

—  h 

4    3  10 

a  17    4 

-  i 

5    5    8 

8  18  10 

,. 

8  19    3 

6    9    1 

, , 

4    9    0 

, , 

6    9    1 

+  4 

6    9    3 

5  17    8 

, , 

6    9    7 

=ii'^ 

•  • 

•  • 

Monte  Video  Telephone,  Ord. . . 

Do.    5%  Pref 

National  Telephone,  Pref, 

Do.    Def 

Do.    6  %  Non-cum.  8rd  Pref. 
New  York  Telep..  4*% Gen.  Bnds.  j 
Oriental  Telep.  and  Elec. 

Do.    6%  Cam.  Pref ' 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  % ) 
Quar.  Debs.  J  ' 

Renter's       

Submarine  Cables  Trust  . .  1 

Telephone  Co    of  Egj-p',  44%) 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1   to  1,600)  , 
'  guar,  by  Braz.  bub.  "Tel.  /  | 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  3nd  Pref. 

Do.    6  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44  %Fdg.  Bonds.. 


1 
1 

Stock 
Do. 

100 

1     i 
1 
Stock 

Do. 

8 
Cert,  j 

Slock  1 

34  ' 
100 

10  I 

10  ! 

10  : 
100 

10  I 

stock 

$1000 
$1000 


6 

6 

5 

6 

6 

6+ 

6 

6t 

6 

6 

44 

44 

8 

6 

6 

4 

4 

4 

4 

6 

6t 

6 

S    I 

44 

44 

8 

8 

6 

6 

34 

94 

4 

4 

li 

i4t 

6 

6 

6 

6 

6 

6 

7 

6t 

4 

4 

4 

4 

44 

44 

1  —  ll 


149  —151 

m-  6A 
loii— i-uj 

la-  m 

via-    l3*f 
83  —  90 

994—1014 

12J-  124 
127  —130  xd 


-1-3 
+  W 

+  A 


+  4 


!  +  4 


43 

fii 
lOi 
1W3 
18  —  18* 
99  —101' 
106  —109  xd 
100  —108  xd 


-t 


-4 


— 1 


6 

10 

17 

19 

3 

7 

8 

13 

9 


8  18  10 

8  4  0 

4  13  4 

4  9  1 

6  1  7 

4  («  11 

8  6  8 

4  0  5 


6  9 
6  17 

4  15 

5  3 
8  19 
8  13 
4    7 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


f  Interim  dividend. 
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SHARE    LIST    OP    ELECTRICAL    COmTANlEB.-iCbntvnwd.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref .  Ord.  . . 

Do.    6%  Pref 

Do.    4i%Deb 

Brit.  Eleo.  Trac,  6  %  Pref. 


Do.        Do.  Deferred 

Do.       Do.  6%Cum.Pr'f. 

Do.  7%Kon.Cum.  Pr'f. 

Do.  6  %  Perp,  Deb.      . . 

Do.  ii  %  2nd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6%  Pref.,  1891    .. 

Do.        Do.         1896    .. 

Do.        Do.         1901    ,. 

Do.        Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

ale  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lanoashire  United,  6  %  Deb.  . . 
London  Eleo.  Railw'ys,  4  %  Deb. 
London  United  Trams,  6%  Pref. 

Do.    4%  Deb 


Stock 

Dividends 

or 
Share. 

for 

* 

1910. 

1911. 

1 

Nil 

Nil 

1 

6 

6 

100 

H 

44 

100 

• . 

•  • 

100 

. , 

•  • 

100 

, , 

,  , 

100 

,  , 

100 

6 

6 

100 

*h 

44 

100 

8 

8 

100 

4 

4 

100 

2 

2 

100 

4 

4 

100 

1* 

18 

100 

5 

6 

100 

6 

6 

100 

5 

6 

100 

6 

6 

100 

4 

4 

10 

6 

6 

10 

Nil 

6 

Nil 

3+ 

100 

41 

^ 

5 

Si 

2? 

100 

4 

4 

100 

6 

6 

100 

4 

4 

10 

Nil 

,  , 

100 

4 

4 

Closing 
Quotations 
April  23rd. 


78  —  88  " 
12  —  14 
8—10 
91§-  9.SJ 
38  —  41 
98^-  964 
fO  —  84 

86  —  88 

87  —  P9 
89  —  91 

101  —103 
42  —  43 
108  —110 
108  —105 
104  —106 
103  —105 
101  —103 
103—  111 

71  —  76 
2|-    2J 

75  —  80 
83—85 
97  —  99 

4i-    4| 

76  —  79 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

je  B.  d. 

+  '}-> 

Nil 

+  ^ 

6  8  0 

5  8  S 

+"4 

•  • 

fl 

5  3  8 

•  • 

5  7  2 

42 

8  8  2 

4  10  0 

+  5 

2  4  5 

,  , 

8  17  8 

8  15  9 

4  11  0 

,  , 

4  15  3 

•42 

4  14  4 

41 

4  15  3 

,  , 

8  17  8 

, 

5  2  2 

-i 

Nil 

•  " 

5  18  5 

4  6  11 

,  , 

5  0  0 

5  17  8 

,  , 

4  0  10 

+  8 

,  . 

+  1 

6  1  3 

NAMB. 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands    . . 

Do,    Bi%Deb 

Do.    8*  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4A  %  First  Pref 

Do.    8J%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44  %  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    H  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground     Elec.    Railways 

Do.    4J  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4J%Deb 


Stock 

or 
Share. 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1 

1 

1 

100 

100 

1 

1 

100 

1 

100 
10 

100 

100 
6 
5 

100 


Dividends 
for 


1911, 

n 

2| 
8< 


8, 


5 

4i 

6 

6 
4i 


lit 


*4 


Closing 
Quotations 
April  23rd. 


68  —  68i 

68  —  70 

8J  —  91 

86  —  88 

85  ~  87 

46J—  462 
144  —146 

96  —  98 
100  —102 

90  —  92 
76  —  78 

a—    1  xd 

rfS—        'VI 

m-   i§ 
99  —101 
97  —  99 
i-    Jxd 

89  —  92 

i-      i 
72  —  77 
44-    41 
99  —101 

91  —  93 


t 


21-    3i 

80  —  84 


Rise 
4-  or 
Fall 


-2J 


-i 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

Do,    and  Pref 

Uo.    4%  Deb 

Do.    4i%Deb 

Do.    5%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord.      . . 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Colnmt  ia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref 

Do.    44  %  1st  Mort.  Deb.      .. 

Do.    44  %  Vancouver  Deb.   . . 

Do.    4jJ^  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    5%ADeb 

Do.    6%BDeb 


6 

6 

5* 

5 

6 

54 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

5 

6 

6 

8 

8+ 

6 

6 

6 

100 

44 

44 

100 

8 

8t 

100 

6 

6 

100 

6 

6 

40 

4 

44 

100 

4 

44 

100 

4< 

44 

6 

6 

. 

6 

6 

5 

100 

1 

Ntt 

.1. 

6 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

5 

6 

1 

Nil 

100 

5 

6 

100 

6 

6t 

5! 

4i 

94 

102 

103 

104 

11 

98 

99 

100' 
141 
125 
111 


14-: 

184 -: 


103 
103 

Hi 
m 
100 


-  5i 

-  Si 

-  954 
-104 
-105 
-106 

-  UJ 
-100 
-101 

-  9i 

-  6i 
-103 
-144 
-130 

1144 
1014  xd 
105 
105 
h\ 

103 


101—  1U3 
93  —  98 
101  —104 

A —     4t 

91  —  94 
66  —  60 


5  2  4 

5  7  4 

4-  4 

4  3  9 

4  6  7 

4  15  3 

4  14  4 

4  J 

6  4  4 

4  10  0 

+  i 

4  19  0 

-t-  i 

4  5  4 

4  15  8 

4  7  5 

5  11  1 

4  12  4 
4  7  4 

4  8  8 
4  5  9 

+  4 

4  5  9 

4- A 

4  13  2 

4  16  5 

41 

4  7  5 

■■ 

4  5  1 

,  , 

4  17  3 

,  , 

6  2  0 

41 

4  16  2 

,  , 

Nil 

,  , 

5  6  6 

10  0  0 

La  Plata  Eleo. Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
ManaoB  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  B.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6%  Bonds 

Para  Elec.  Blys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do.    6  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  Ist  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6%  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5^  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  Ist  Deb 

Winnipeg  Eleo.  Rly.,  4i  %  Deb. 


1 

1 

6 

6 

1 

54 

6+ 

1 

6 

6 

100 

5 

6 

100 

6 

6 

100 

6 

5 

$1000 

6 

6 

$100 

7 

7 

,  . 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

1 

24 

.  . 

100 

5 

6 

6 

6 

6 

100 
$100 

n 

44 

5+ 

,  , 

6 

6 

100 

6 

6 

$100 

10 

lOf 

$500 

6 

6 

100 

6 

6 

100 

6 

6 

6 

6 

7 

5 

6 

6 

100 

6 

5 

100 

44 

44 

!=!| 

95  —  99 

98  —100 
93  —  96 

1004—1024 
118  —120  xd 

96  —  98 
101  —103 

7-    7i 
6—54 

99  —101 

IjV-    lA 
101  —104 

51-    51 

99  —101 
122  —123 
104i— 105J 

974-  984 
207  —210 
1044—1064 

79  —  82 

98  —  95 
54-    6 

5A-    5A 
101  —104 
1034—1054 


14 


-IJ 

4-  i 

ll^ 
+  4 


-A 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  &  Wilcox 

Do.    Pref 

B.I.  4  Helsby  Cables      . . 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  Ord 

Do.    7%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Fref 

Do.    Deb 

Castner-Eellner 

Do.    Deb 

Crompton  &  Co 

Do.    Deb 


1 

NU 

6 

1 

9 

6 

1 

26 

28 

1 

6 

6 

5 

10 

10 

5 

6 

6 

100 
100 

a 

Nil 

n 

100 

4 

4 

100 

6 

6 

1 

Nil 

I 
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,, 
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, , 

a 
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8 

4 
10 

6 

15 

e 

5 

6 
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44 

44 

1 
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20 
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44 

^'h 

8 
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6 

6 

6,-V-    6|a 

14—    18 

6|-    7J 

5|—    61 

101  —108 

914—  944 

i-   1 

63  —  66 
99  —102 
1/6-2/- 
6/-  -6/. 

8=  ! 

54  —  59 

87  —  42 

io|—  114 

6  —    5i 

984—1004 
gi gS 

105  —109 

J-    a 

68  —  68 


4^, 

7  2  2 

-I'fl 

4  2  2 

3  13  10 

6  18  0 

4  16  0 

4  7  6 

-4 

4  15  8 

Nil 

6  1  3 

5  17  8 

Nil 

Nil 

Nil 

Nil  ^ 

7  10  6 

10  14  4 

6  10  5 

4  16  8 

4  9  7 

6  6  8 

4  10  7 

Nil 

7  7  1 

1 

Dick,  Kerr 

Do.    Pref. 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     .  - 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

WiUans  &  Robinson 

Do.    Pref 

Do.    Deb 
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5 

«  • 

1 

6 

6 

100 
6 

nH 

44 

6 

NU 

,  , 

100 

4 

4 

100 

5 

5 

2 

Nil 

24t 

2 

7 

7 

10 

7 

7 

100 

5 

6 

10 

6 

6 

100 

4 

4 

6 

15 

lot 

10^ 

4: 

4 

8 

10 

10 

10 

6 

5 

12 

20 

lot 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

97  — 1 


97  —100 

15-    2| 
66  —  70 
75  —  78 

it    li 

'I-    8i 

94  —  96 

9—94 

65-90 

113—  12* 

4ri-    5A 
104  —106 

84-   94 

9i-10i 
as  —  35 

994—1014 

I-   li 
59  —  61 


— 1 


*  Unless  otherwise  stated,  all  shares  are  folly  paid,     f  Interim  dividend. 


Bank  rat*  ot  Ql^cPVnt  3i  P»r  cent.,  February  Bth.  1912. 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  MARCH.  1912. 


CoNTBABT  to  what  one  mi|;ht  have  expected,  the  retnrnH  of 
electrical  bueinefis  for  March  reached  a  very  eatiH factory  total. 

A  huge  telepfraphic  export,  such  as  occurs  periodically,  resulted 
in  the  exports  reaching  the  large  amount  of  £821,976,  a  figure 
which  has  only  once  been  exceeded  in  our  returns.  Although  this 
total  includes  nearly  £450,000  worth  of  telegraphic  material,  the 
other  exports  amounting  to  £372,000  were  still  some  £22,000 
better  than  the  comparable  figures  of  the  previous  month. 

The  month  was  a  good  one  for  the  machinery  exporters,  whose 
share  of  the  business  reached  £160,000  in  value,  while  the  cable 
exports  were  very  little  less  than  in  February. 

The  imports  amounted  in  value  to  £248,651,  ae  compared  with 


£222,714  in  February,  showing  a  general  improvement,  bat  particu- 
larly in  the  machinery  lines  which  reached  over  £1Wj,000  in  vala«. 
The  re-exports  reached  £23,374  in  value,  or  somewhat  more  than 
usual,  the  previous  month's  total  being  £18,129. 

Of  our  customers,  Egypt  for  once  takes  the  first  place,  its  total 
including  £380,000  of  telegraphic  material  '^sabmarine  cable), 
although  activity  in  telegraphic  matters  is  shown  in  several  other 
directions.  •  India,  Japan,  Australia,  Sec,  were  also  prominent 
buyers. 

Amongst  the  importers  into  this  country,  Germany,  aa  usual,  wae 
met  prominent,  and  it  may  be  worth  noting  that  glow  lamp 
imports  principally  from  that  country,  reached  a  total  of  over 
£35,000. 


Registered  Exports  of  British  and  Irisli  Electrical  Goods  from  the  United  Kingdom. 


Deitination  of  exports  and  country  oonsigniDg 
imports. 
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Russia,  Sweden,  Norway  and  Denmark 

Germany 

Netherlands,  Java  and  Dutch  Indies 

Belgium 

France  >••         •••         •••         •••         •■•         ••• 

Portugal 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

Switzerland,  Italy  and  Austria-Hungary  ... 

Greece,  Roumania  and  Turkey 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.  and  Cuba         

Canada  and  Newfoundland  ... 

British  West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America 

Peru,  Uruguay  and  Paraguay  

i_/nixe     ...        *.*        *•*        ...  ...         ... 

jjrazii    •••         •*•         •••         ...  ...         ... 

Argentina         ...         ...         ... 

Colombia,  Venezuela  and  Bolivia  ... 

Egypt  and  Persia        

British  West  Africa  and  St.  Helena 
Rhodesia,  O.R.C.  and  Transvaal 

Cape  of  Good  Hope 

Natal     ... 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira,  Portuguese  Africa,  vVc.  ... 
French  African  Colonies  and  Madagascar  . . . 


China  and  Siam 

.Japan  and  Korea 

India 

Ceylon  ... 

Straits  Settlements,  Fed.  Malay  States 

Sarawak 
Hong  Kong      

West  Australia  

South  Australia  

Victoria 

New  South  Wales       

Queensland 

Tasmania 

New  Zealand  and  Fiji  Islands 


£ 

972 
1,628 
1,568 

297 

1,655 

73 

661 
1,233 

149 
78 

1.52 

1,072 

106 

5 

412 

339 

234 

2,891 

24 

319 

409 
2,264 
1,599 

705 
39 

504 


£ 

1,471 

491 

866 

210 

176 

25 

14 

153 

23 


4,009 


250 

1,782 
8,064 


568 

337 

242 

2,410 

6,098 

65 

892 


•  •• 

644 

313 

•  «  • 

711 

•  •  • 

2,832 

12,441 

•  ■  • 
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•  .  • 

688 

821 

•  •• 

607 

820 

... 

221 

... 

... 

378 

2,664 

•  •■ 

2,646 

6,285 

... 

3,503 

9,547 

•  *  • 
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60 

•  •• 

20 

502 

•  •• 

1,340 

3,504 

1,  £ 

34,043 

65,410  1 

£ 
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130 

72 

1,486 

18 

91 

118 

1 

29 

16 

403 

7 

21 
513 
187 
405 


169 
135 
584 
290 
493 
79 
223 


180 

492 

3,336 

105 

290 
459 

420 
181 
662 
264 
53 

802 


31 
32 

16 

35 
11 
39 
50 
75 

1,210 

2,078 

334 

15 

66 

217 

102 

1,266 

17 

94 

145 

1,530 

922 

1,201 

166 

95 


333 

4,479 
1.56 

33 
341 

509 
192 
1,813 
928 
223 

717 


£ 
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28 
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22 
135 


64 
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101« 
24 
47 
43 
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1,246 
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£ 

£ 

£ 

a 

£ 

£ 
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43 
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25 
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25 
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25 
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16 

32 

32 
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171  1 
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•  •• 
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*.• 

4 

•  •• 
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... 
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4 

•  •• 

... 
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■  >• 

3,234 

681 

... 

•  .. 

117 

602 

.■■ 

24 

... 

281 

113 

1,679  ' 

172 

203 

... 

45 

... 

19 

23,080 

17 

2,259 

•  .• 

3 

49 

706 

2,465 

6,366 

86 

1,382 

... 

466 

1,229  I 

•  >  • 

140 

•  >  - 

42 

14 

120 

297  1 

20 

276 

•  •  • 

•  •• 

•  •• 

14 

44 

306 

417 

a  ■  ■ 

7 

•  •  • 

907 

125 

738 

1,332 

719 

4,436 

113 

74 

505 

135 

2,970 

1,377 

59 

13 

169 

2,054 

1,231 

7,!»46 

1,064 

1,362 

15 

7,500 

72 

43 

444 

... 

•  •• 

•  ■  • 

10 

3 

2,072 

255 

505 

•  •• 

50 

380,3641 

29 

1,026 

5 

14 

•  •• 

59 

210  ! 

377 

5,663 

55 

525 

... 

181 

1,496  ; 

339 

2,729 

487 

1,283 

150 

317 

11 

2,199 

1,456 

8 

162 

175 

726 

71 

502 

10 

4 

•  •  « 

702 

18,682 

116 

1.584 

2 

155 

..• 

■  •• 

10,025  ; 

... 

106 

587 

... 

•  •• 

•  .. 

38 

... 

5,540 

525 

655 

... 

222 

168 

5,953 

19,101 

8,153 

2,138 

284 

6,669 

.581 

11,204 

1,549 

2,649 

118 

3,479 

745 

10 

270 

203 

120 

... 

245 

183  , 

257 

344 

289 

56 

213 

307 

386  i 

159 

906 

... 

62 

255 

721 

...    ! 

337 

2,556 

i,767 

... 

336' 

589  ! 

324 

1,141 

•  •• 

124 

1,806 

12 

822 

6,517 

3 

2,012 

5,469 

2,274 

195 

12,268 

1,516 

782 

... 

5,529 

18 

300 

811 

100 

79 

•  a. 

171 

1,781 

•  *. 

•  •• 

•  •  > 

... 

... 

783 

•  .. 

317 

3,625 

3,627 
28,631 

,136 
20,767 

•  •• 

161 

109  , 

16,608 

131,250 

1,236 

37.727 

449,91 1,> 

£ 

11,777 
3,698 
4,552 
8,827 

16,633 
1,166 
2,969 
6,133 
2,450 

23,724 

4,434 

19.691 

1,060 

374 

2,261 

9,300 

9,082 

31,996 

538 


2,369 
12,941 
10.526 
13.281 
20,320 
13,639 
731 

8.580 
42.501 
43.S9S 

1.881 

3.684 
5,576 

6,735 

6,822 

28,503 

34.820 

4.371 

1.305 

14,338 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 

Norway,  Sweden  and  Denmark 

Germany  

Holland  

Belgium 
France  ... 
Switzerland 

Italy      

Austria-Hungary 
United  States ... 


Total, 
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•  •• 
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5 
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334 
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12 

•  •• 

16 
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22 

6 

12 

•  •• 

2,244 
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79 
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35 

1,309 

2,161 

1,119 

472 
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3,291  ' 

.  193 
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14 

•  ■• 

... 
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•  •• 

... 

*.. 

16 

104 

... 

... 

... 

... 

•  *. 

31 

... 

•  •  > 

30 

484 

446 

120 

•  .  . 

48 

•  •• 

860 

2,603 

383 

299 

581 

2,598 

1^ 

9,690 

10,996 

659 

145' 

i 

£ 

6,040 

10,596 

3,427 

35,612 

11,625 

3,012 

96,187 

13,918 

3,793 

12,770 

7,l>46 

17.219 

30,607 

lr;4,733 

12 

l.SOl 

8,407 

14.720 

501 

12,017 

... 

l..^S9 

4.949 

5,UH) 

»^16 

2.604 

200 

28,1<^8 

52,33; 


24S.251 


Additional  imports  :  New  South  Wales,  machinery,  £49  ;  Canada,  machinery,  £136  ;  Spain,  carbons,  £215. 
B«gistered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


11,247 


828 


2,093  I     408 


... 

7,345 

... 

430 

650 

373 


Total  Expoets  :  £821,976. 


Total  Re-Expobts  :  £23,374. 


Total  Impokts  :  £24S,651. 

Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  colupms,  Imports  are  credited  to  the  country  whence  ooQ6i{rQed,  which  ia  not  Qeoessarily 
the  country  of  prigiij, 
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AN  ELECTROLYTIC   STERILISING   PLANT. 


A  NOVEL  and  interesting  application  of  electrolysis  to  the 
industrial  sterilisation  of  water  has  been  carried  out  at  a 
textile  mill  in  the  north  country.  At  this  mill,  which  is 
devoted  to  the  woollen  dyeing  and  finishing  processes,  a 
supply  of  water  is  obtained  from  moorlands  on  which  cattle 
are  grazed,  so  that  there  is  some  slight  contamination  from 
this  source ;  the  result  was  formerly  the  rapid  growth  of 
algae  in  the  storage  reservoirs,  which  filled  up  the  supply 
pipes.  Grids  were  useless,  as  the  fine  silky  threads  lay 
across  the  grids  in  a  felted  mass  which  had  to  be  removed 
with  rakes  every  half-hour,  and  the  threads  thus  broken  and 
released  got  into  the  mill  and  on  the  goods,  whence  they 
were  irremovable. 

Chloride  of  lime  solution  destroyed  the  weed,  but  hardened 
the  water  ;  the  result  was  that  scale  formed  in  the  boilers  and 
curdled  the  soap  used  in  the  fulling  and  finishing  of  the 
woollens,  so  the  use  of  this  chemical  had  to  be  abandoned, 
and  the  weed  soon  reappeared.  Copi^er  sulphate  was  tried, 
but  this  at  once  affected  the  dyes. 

Mr.  Toyne,  the  consulting  chemist,  was  acquainted  with 
Dr.  Samuel  Rideal's  investigations  into  the  subject  of  water 
purification,  wherein  the  use  of  electrolytic  sodium  hypo- 
chlorite was  advocated,  and  as  a  last 
resource  he  tried  the  electrolyser  made 
by  Messrs.  Ernest  Grether  &  Co.,  of 
Manchester.  After  three  days'  trial  this 
proved  entirely  successful ;  the  weed 
was  killed,  and  the  water — which  had 
previously  been  tinged  slightly  yellow, 
owing  to  the  infiltration  of  peaty  matter 
— was  changed  to  the  ordinary  blue- 
green  of  pure  river-water.  The  proper 
strength  of  chlorine  to  effect  the  pur- 
pose was  ascertained  by  experiment,  and 
amounted  to  about  two  parts  chlorine 
to  1,000,000  parts  water.  The  little 
"  Manchester "  electrolyser  which  was 
used  is  illustrated  in  diagram  herewith. 
A  couple  of  planks  were  thrown  across 
the  little  stream  which  fed  the  reservoir, 
and  the  apparatus  was  mounted  on 
these,  so  that  the  electrolytic  sodium 
hypochlorite,  as  made,  trickled  into  the 
brook,  and  was  thus  intimately  mixed 
with  all  the  water  that  entered  the 
reservoir.  An  automatic  feed  tank  was 
provided  at  a  higher  elevation,  and  a 
hogshead  of  brine  higher  still,  as 
shown,  so  that,  after  filling  the  hogshead 
once  a  day,  the  operation  of  the  plant 
was  entirely  automatic.  A  little  roof, 
not  shown  in  the  diagram,  protected  the 
apparatus  from  the  weather.  Current 
was  provided  from  the  mill-lighting 
circuit  at  110  volts  by  means  of  an  overhead  line  ;  the  current 
amounted  to  about  8  amperes,  and  the  outflow  from  the 
electrolyser  was  at  the  rate  of  1  litre  per  minute,  with  a 
strength  of  3  grammes  active  chlorine  per  litre.  The  brine 
had  a  strength  of  4  per  cent. 

When  the  amount  of  chlorine  required  had  once  been 
determined,  it  did  its  work  in  the  reservoir,  and  spent  itself 
on  the  organic  matter  therein  ;  there  was  no  chlorine  present 
at  the  outflow.  Daily  chemical  tests  failed  to  show  either 
chlorine  or  nitrogenous  matter,  and  the  dyes  were  not 
affected.  If  any  free  salt  was  present,  the  quantity  was  too 
small  to  be  detected,  and  in  any  case  it  was  harmless.  The 
water  was  excellent  for  drinking  purposes,  and,  in  fine,  the 
experiment  was  a  great  success  from  every  point  of  view. 

The  subsequent  development  of  this  experiment  is  even 
more  interesting  :  as  winter  set  in,  it  was  decided  to  stop 
the  electrolyser,  as  no  growth  of  algae  takes  place  in  cold 
weather  ;  at  the  end  of  a  fortnight  complaints  were  made  of 
the  reappearance  of  peculiar  markings,  or  stains,  on  the 
material  in  course  of  treatment,  which  excited  comment, 
seeing  that  this  old  trouble  had  been  absent  during  an 
exceptionally  hot  summer.  The  bacterial  action  of  the  water 
was  at  once  suspected,  and  the  electrolyser  was  restarted,  when 


the  fungoid  growths  at  once  disappeared.  Needless  to  say, 
instructions  were  issued  to  run  the  electrolyser  henceforth 
summer  and  winter. 

Further  experiment  has  shown  that  in  winter,  when  the 
growth  of  vegetation  is  suspended,  the  amount  of  electro- 
lytic sodium  hypochlorite  may  be  reduced  to  1  part  per 
million,  the  contaminated  water  thus  treated  refusing  to 
show  any  action  on  gelatine  plates. 

The  importance  of  this  later  discovery  calls  for  special 
emphasis,  for  it  appears  to  have  a  much  wider  bearing  than 
the  original  application  of  the  system  to  prevent  the  growth 
of  algae.  The  bacterial  growth  or  mildew  above-mentioned 
has  long  been  a  source  of  continual  trouble  in  many  bleach 
works,  and  has  previously  been  ascribed  to  local  infection, 
such  as  contact  with  old  wood  on  floors  or  stillages  infected 
with  mildew,  inferior  sizing  materials,  &c.,  whereas  it  is  now 
traced  to  the  true  cause — contaminated  water  supply — and 
simultaneously  the  remedy  has  been  revealed,  in  the  shape 
of  the  electrolytic  steriliser. 

The  cost  of  working  was  estimated  as  follows  : — Taking 
the  cost  of  energy  as  derived  from  the  mill  at  about  ^d.  per 
unit,  and  running  the  plant  at  8  amperes  for  10  hours  a 
day,  the  consumption  of  energy  was  110  x  8  x  10  =  8*8 
units,  costing,  say,  2d.  a  day.  The  brine  used  amounted  to 
132  gallons  of  4  per  cent,  density  per  day,  requiring  52  lb. 
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Diagram  or   Electrolytic  Sodium  Hypochlorite 
Sterilising   Apparatus. 


of  salt,  which,  at  the  price  paid  by  the  dye-house,  cost  5d. 
The  labour  and  attendance  required  was  negligible,  and  the 
total  cost  thus  came  to  about  7d.  a  day. 

The  installation  was  at  work  all  last  summer  during  the 
exceptionally  hot  season,  and  has  been  in  operation  for  nine 
months,  to  the  entire  satisfaction  of  the  owners  of  the  mill. 
The  system  is,  of  course,  applicable  to  a  great  variety  of 
cases  in  which  water  is  contaminated  with  organic  impurities 
— for  example,  it  can  be  used  to  purify  the  water  of  swim- 
ing  baths,  as  is  already  done  at  Poplar  by  Dr.  Alexander, 
with  excellent  results. 


All  Improved  Accnmulator. — It  is  re^wrted  that  Prof. 

Hannover,  of  Copenhagen  Univerbity,  has  invented  a  method  by 
which  it  is  possible  to  charge  an  accumulator  with  five  times  as 
much  electrical  energy  as  any  other  existing  accumulator  of  the 
same  size. 

Electric  Clock  Installations. — Installations  are  to  be 

carried  out  by  the  Magneta  Time  Co  ,  Ltd.,  at  the  Imperial  Hotel, 
London  (380  dials),  and  the  Marconi  Co.'s  new  premises,  Strand. 
The  apparatus  will  be  identical  with  the  equipments  installed 
throuEfhout  the  Chief  Postal  Building?,  Lon^'m. 
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SOME    SECOND  THOUGHTS  ON  PUBLICITY. 


,1  ,1 


By    R.   BORLASE   MATTHEWS,    M.I.E.E. 


It  has  often  been  stated  that  second  thoughts  are  best, 
possibly  because  there  is  generally  more  time  for  considera- 
tion, or  perhaps  more  hkcly  they  are  looked  upon  from  a 
different  and  broader  view  point.  In  the  issue  of  the 
Electrical  Review,  dated  April  1 2th  last,  an  article,  by 
Mr.  C.  H.  Wordingham,  entitled  "Some  Thoughts  on 
Publicity"  was  published.  The  present  article  is  written 
with  the  view  of  getting  the  readers  of  the  aforementioned 
*'  Thoughts  "  to  entertain  some  second  thoughts,  which,  it  is 
hoped,  will  be  less  pessimistic  and  much  more  practical, 
concerning  the  possibilities  of  stimulating  a  more  extended 
use  of  electricity  for  domestic  purposes.  The  point  of  view 
should  not  be  the  narrow  and  conservative  one  which  so 
many  central  station  engineers  advocate,  but  rather  the 
broader  one  of  successful  general  commercial  enterprise.  If 
a  leaf  be  taken  from  the  book  of  a  successful  man  of  busi- 
ness, the  theme  of  "  Publicity  "  will  be  found  writ  large 
upon  it.  But,  as  may  be  inferred  from  Mr.  Wordingham's 
article,  there  must  be  a  proper  interpretation  of  what  is 
covered  by  the  term  "  Publicity."  It  can  be,  perhaps,  best 
expressed  as  "  Good  salesmanship,"  in  the  best  sense  of  the 
term,  where  it  is  a  case  of  once  a  customer  always  a  customer, 
and  not  an  instance  of  "  sold  again "  and  a  dissatisfied 
buyer. 

The  principal  reason  preventing  the  general  use  of  elec-, 
tricity  for  domestic  purposes  can  be  summed  up  as  due  to 
lack  of  publicity  organisation,  to  the  non-existence  of  sales- 
manship of  any  kind,  and  to  unbusinesslike  methods  in 
retailing  apparatus  of  all  descriptions.  The  present  somewhat 
high  cost  of  certain  apparatus,  which  is  undoubtedly  a 
drawback  to  its  sale,  could  be  greatly  reduced  if  the  retailing 
were  carried  out  on  sounder  lines — lines  which  would,  of 
course,  include  an  educational  campaign  for  the  instruction 
of  the  general  public.  Given  good  salesmanship,  the  price 
of  current  within  reason  is  not  really  a  serious  item,  as  the 
average  householder  has  no  idea  as  to  the  comparative  costs 
of  gas,  coal,  or  electricity  for  lighting,  heating  and  cooking. 
We  require  the  good  results  obtained  from  good  ser- 
vice, and  if  an  electricity  supply  undertaking  is  properly 
managed,  that  good  service  can  be  given  without  cutting  the 
price  per  unit.  It  is  but  a  poor  salesman  who  secures  orders 
on  price  alone.  The  present  medium  for  retailing  is  either 
through  the  central  station  or  the  contractor.  Unfortunately 
for  the  electrical  industry  as  a  whole,  neither  of  these  sources 
is  anywhere  like  as  efficient  as  it  might  be.  There  are, 
of  course,  a  few  brilliant  exceptions,  but  their  very  existence 
emphasises  the  lack  of  businesslike  aptitude  on  the  part  of  the 
majority. 

If  electricity  is  going  to  be  more  largely  used  for  domestic 
purposes,  each  central  station  should  have  one  man  at  least 
who  would  devote  his  entire  time  to  the  commercial  side  of 
the  business,  a  man  who  is  capable  of  organising  a  sales 
department  that  compares  with  those  of  first-class  business 
houses. 

The  operation  of  a  central  station  does  not  present  a  tithe 
of  the  difficulty  which  is  encountered  by  the  ordinary  busi- 
ness house,  for  it  is  monopolistic  in  character  and  is  confined 
within  a  limited  territory  that  is  extremely  easy  of  access. 
An  objection  may  be  raised  to  the  effect  that  this  employ- 
ment of  a  special  business  manager  is  a  costly  method.  He 
is,  however,  an  employe  that  an  ordinary  business  house 
would  not  do  without,  and  he  will  be  of  vital  importance  to 
the  central  station,  for  he  will  ensure  its  prosperity.  An 
energetic  man  in  such  a  position  is  an  invaluable  asset,  and 
the  day  is  rapidly  approaching  when  such  men  will  occupy 
premier  positions  in  central  station  management,  because  the 
engineering  problems  have  now  been  practically  solved,  and 
it  is  of  far  more  importance  to  increase  the  sales,  and  thereby 
the  output  of  the  station,  than  to  effect  some  fractional 
saving  in  the  coal  consumption. 

An  insignificant  amount  of  advertising  and  educational 
work  has  been  done  by  central  stations,  as  they  do  not  seem 
to  be  far-sighted  enough  to  realise  to  the  full  advantages 
that  would  accrue  to  them  if  this  matter  were  properly 
followed  up.     The  Publicity  Committee  of  the  London  Elec- 


trical Supply  Undertakings  are  certainly  to  be  comr 
for  their  attempts  to  secure  co-<j[jeration  in  this  dr. 
and  it  is  pleasing  to  note  that  some  250  undertakings  now 
use  the  literature  they  supply.  It  is,  however,  but  a  mild 
expression  to  say  that  the  Committee  is  merely  playing  at 
the  business.  Considering  the  difficulties  under  which  ihey 
are  working — the  Committee  is  a  body  of  gentlemen 
who  have  to  snatch  a  brief  interval  from  an  already  over- 
crowded business  day,  to  advise  and  consider  matters  upon 
which  they  are  not  experts — they  must  be  warmly  con- 
gratulated upon  their  success.  Surely,  however,  it  would  be 
to  the  best  ultimate  advantage  of  supply  undertakings  to 
employ  a  permanent  staff  who  were  specialists  in  publicity. 

Pending  the  adoption  of  the  principle  by  central  stations 
that  they  must  have  a  commercial  manager,  it  is  essential 
that  the  gap  be  partially  covered  by  tho&e  central  station 
engineers  who  have  not  already  done  so,  following  the  so- 
called  publicity  "  fashion,"  and  acquiring  more  definite  and 
practical  information  aV)out  the  various  applications  of  elec- 
tricity, and  then  seeing  that  this  information  is  dissemiDated 
in  the  best  possible  manner  among  their  present  and  pro- 
spective consumers.  A  difficulty,  of  course,  is  the  com- 
pilation of  the  required  information.  There  is  a  lot  of  most 
useful  information  available,  but  it  is  not  in  a  collected  form, 
with  the  exception  of  the  handbook  entitled  "  Electricity  for 
Everybody,"  which  has  been  specially  prepared  for  the  assist- 
ance of  central  station  engineers,  their  assistants  and  can- 
vassers. Such  a  compilation  should  be  edited  jointly  by 
the  Committee  of  the  London  Electricity  Supply  Under- 
takings, the  Municipal  Electrical  Association,  and  backed 
up  by  the  co-operation  of  the  British  Electrical  Manufac- 
turers' Association,  and,  if  feasible,  fathered  by  the  Institu- 
tion of  Electrical  Engineers.  An  idea  of  this  kind  has 
already  been  carried  into  effect  in  the  United  States  with 
very  beneficial  results. 

As  a  typical  instance  of  the  lack  of  knowledge  on  the 
part  of  central  station  engineers  as  to  the  practical  details  of 
domestic  applications,  the  electric  oven  may  be  cited.  Very 
few  central  station  engineers  have  any  idea  as  to  the  style, 
capacity  and  size  of  oven  required.  As  another  example, 
the  possibility  of  the  use  of  small  motors,  or  preferably  the 
universal  motor,  for  alleviating  the  household  work  is  prac- 
tically an  unknown  factor. 

Reference  was  made  during  the  early  portion  of  these 
remarks  to  the  matter  of  good  salesmanship  being  of  more 
importance  than  the  actual  price  for  current.  In  this  con- 
nection an  excellent  illustration  is  the  advantage  to  be  gained 
by  cooking  meat  by  electricity  over  any  other  method.  To 
put  the  matter  concisely,  the  statement  may  be  made,  and 
honestly  made,  that  if  coal  or  gas  cost  nothing,  and  the 
price  of  electricity  were  twice  as  much  as  is  actually  the 
case,  it  would  still  be  cheaper  to  cook  a  joint  of  meat  by 
electricity. 

Take  for  example  : — To  obtain  12  lb.  weight  of  meat 
ready  cooked  and  available  for  serving,  it  is  necessary  to  put 
13  lb.  10  oz.  into  an  electric  oven,  but  if  the  cooking  is  to 
be  done  in  any  other  way,  at  least  17  lb.  2  oz.  will  have  to 
be  put  into  the  oven,  showing  an  economy  in  weight  of 
3  lb.  8  07..,  or  in  hard  cash,  2s.  lid.,  whereas  the  actual 
cost  of  cooking  the  joint  either  by  electricity  or  gas  would 
only  be  in  the  neighbourhood  of  3d.  This,  then,  is  an 
illustration  of  the  sort  of  way  in  which  a  consumer's 
attention  should  be  drawn  to  the  advantages  of  electricity. 
In  themselves  the  facts  are  convincing,  and  they  are  empha- 
sised by  their  direct  appeal  to  the  householder's  pocket. 

Very  few  central  station  engineers  or  contractors  fully 
realise  the  enormous  possibilities  of  electric  cooking  as  a 
means  of  greatly  increasing  the  sales  of  electrical  energy. 
Hence,  it  behoves  those  who  are  interested,  to  get  their 
information  and  data  in  such  shape  that  they  will  be  able  to 
cope  with  the  big  demand  for  electric  cooking  apparatus  that 
has  now  undoubtedly  well  started.  There  are  many  fears 
expressed  to  the  effect  that  distributors  will  be  overloaded. 
However,  before  there  is  a  likelihood  of  this  occurring, 
undoubtedly  other  changes  will  have  taken  place.  "When 
speaking  at  the  last  meeting  of  the  Institution  of  Electrical 
Engineers,  Mr.  A.  H.  Seabrook  made  the  statement,  that, 
notwithstanding  the  enormous  increase  in  demand  for  current 
for  cooking  and  heating  in  their  district,  they  had  not  yet 
had  to  increase  their  distributors. 
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Reverting  rnoi'e  definitely  to  the  article  referred  to  at  the 
commencement  of  this  one,  it  is  evidently  assumed  that 
there  is  very  little  discrimination  on  the  part  of  central 
station  engineers  as  to  whit  apparatus  should  be  recom- 
mended. In  dealing  with  the  possible  applications  of  elec- 
trical energy  in  the  ordinary  English  household,  the  com- 
ments made  are  very  antiquated,  and  do  not  indicate  an 
intimate  acquaintance  with  practical  domestic  applications  or 
requirements.  The  vacuum  cleaner  does  not  merely  replace 
the  dust-pan  and  broom,  for  it  does  work  that  these  time- 
honoured  domestic  tools  cannot  do.  AVhere  a  good  vacuum 
cleaner  is  regularly  employed,  only  a  negligible  quantity  of 
dirt  will  be  found  under  the  carpets  at  spring-cleaning  time. 
One  maker  alone  sells  about  50  vacuum  cleaners  per  week ; 
obviously  he  could  not  sell  this  number  unless  they  accom- 
plished something  that  could  not  be  done  more  effectively 
and  cheaply  in  another  way. 

Capital  cost  does  not  necessarily  prohibit  the  purchase  of 
things  for  the  furnishing  of  a  home,  or  else  the  makers  of 
piano-players,  would  never  sell  an  instrument.  Servant 
troubles  are  getting  more  and  more  serious  in  this  country, 
hence  housework  must  be  facilitated  by  mechanical  aids,  so 
that  the  work  may  be  done  without  too  much  labour  during 
a  temporary  interregnum.  The  time  is  not  far  off  when  good 
servants  will  only  take  a  situation  where  they  can  get 
mechanical  assistance  in  their  work. 

To  sum  up  :  Education  is  still  lacking  in  the  application 
of  electrical  energy  to  domestic  purposes  and  publicity  is  the 
means  whereby  that  education  is  to  be  provided ;  it  is  not  a 
fad  or  a  fashion,  but  a  necessity. 


AUSTRALIAN    TRAMWAY    COMPANIES   AND 
THEIR    EMPLOYES.-I. 


The  relations  between  the  Australian  tramway  companies  and  their 
employes  have,  during  the  past  six  months,  formed  a  principal 
rallying-  point  in  the  industrial  struggle  now  proceeding  in  that 
Continent  between  capital  and  labour.  In  Brisbane  that  struggle 
has  caused  a  general  stoppage  of  work  extending  over  a  con- 
siderable period,  and  in  Adelaide  it  threatens  a  similar  condition 
of  affairs.  These  general  stoppages  are,  of  course,  caused  by 
the  Federated  Trade  Unions  of  the  various  States  making  the 
tramway-men's  case  their  own,  and  in  no  sense  do  they  mean 
that  the  industrial  life  of  a  city  is  dependent  upon  the  main- 
tenance of  an  uninterrupted  tramway  service. 

The  Commonwealth  of  Australia  have  established  an  Arbitration 
Court  specially  to  hear  and  adjudicate  upon  labour  disputes,  and 
this  Court  deals  with  and  recognises  employers  and  associations 
of  employers,  and  workers  and  associations  of  workers  or  Trade 
Unions.  Legal  representation  is  not  allowed  the  parties  in  this 
Court,  the  production  of  evidence  and  examination  of  witnesses 
having  to  be  carried  out  by  the  employers  or  their  representative 
officials  and  by  the  officials  of  the  Trade  Unions.  The  Court  is 
empowered  to  intervene  and  act  in  the  case  of  trade  disputes  in 
which  the  President  has  held  a  Conference  and  no  agreement  has 
been  reached,  and  which  have  then  been  referred  by  him  to  the  Court. 
Such  disputes  must  extend  beyond  the  limits  of  any  one  State. 
Further,  in  the  case  of  such  a  dispute,  if  work  has  ceased  as  a  result 
of  either  "strike"  or  "lock-out,"  such  case  has  precedence  over 
all  other  cases,  and  is  heard  and  decided  on  at  once. 

For  some  years  there  has  been  a  tendency  on  the  part  |of  the 
tramway  employes  in  the  various  States  to  form  Trade  Unions,  and 
in  November,  1910,  the  Australian  Tramway  Employes,  embracing 
the  various  State  Unions,  was  formed.  It  is  stated  that  the  mem- 
bership of  this  Association  is  about  3,600,  excluding  New  South 
Wales,  distributed  as  follows  :— Victoria,  1,750  ;  South  Australia, 
500-600  ;  Queensland,  480  :  West  Australia,  180  ;  Tasmania,  68.  The 
formation  of  these  Unions  was  discouraged  by  the  tramway  com- 
panies, who  in  some  cases,  notably  at  Brisbane,  favoured  the 
formation  of  workers'  Unions  confined  to  their  own  employes. 
These  Unions,  called  by  the  workers  Companies'  Unions,  have  small 
memberships,  and  are  bitterly  resented  by  the  members  of  the  larger 
Unions.  Feeling  runs  high  between  the  majority  and  minority  of 
the  employee,  and  this  feeling  is  to  a  large  extent  phared  by  the 
Trade  Unionist  section  of  the  general  public. 

In  February,  1911,  three  months  after  its  formation,  the 
Australian  Tramway  Employes  Association  decided  that  a  dis- 
tinctive badge  should  be  worn  by  its  members,  and  in  Aueust 
these  were  ready.  In  May,  Mr.  Badger,  the  manager  of  the  Bris- 
bane Electric  Tramways  Co.,  hud  issued  a  regulation  forbidding  the 
wearing  of  any  badges  other  than  those  provided  by  the  company, 
when  the  men  were  on  duty  or  in  uniform. 

Meantime,  the  new  Association  had  prepared  a  long  claim  covering 
rates  of  pay  and  general  conditions  of  service,  which  they  lodged 
with  the  Arbitration  Court  in  October,  citing  eleven  of  the  principal 


tramway  companies  in  Australia  as  respondents,  amongst  them 
being  the  Brisbane  Tramways  Co.  One  of  the  claims  made  in  this 
suit  was  the  right  to  wear  the  Union  badge  when  on  duty.  It 
will  be  necessary  to  refer  to  this  claim  later  ;  it  came  up  for 
hearing  in  the  Federal  Arbitration  Court  on  March  4th  last. 

The  tramway  employes  in  Brisbane  commenced  on  January  18th 
last  to  attach  their  Union  badges  to  their  watch-chains,  and  wear 
them  while  on  duty.  This  act  was  considered  by  the  manager  of 
the  tramway  company  a  breach  of  his  regulation,  and  some  of  the  men 
were  suspended.  No  notice  was  given  the  men,  and  as  they  refused 
to  give  up  the  badge,  they  were  stopped  from  duty,  and  the  tram- 
ways for  a  time  practically  ceased  working. 

This,  on  February  1st,  was  the  signal  for  a  general  strike  in  the 
city,  which  has  greatly  disturbed  the  trade  of  the  ciky.  The  men's 
Union  then  brought  an  action  in  the  Federal  Arbitration  Court 
impugning  the  legality  of  Mr.  Badger's  prohibition  of  the  wearing 
of  the  badge,  on  the  ground  that  it  was  contrary  to  the  Common- 
wealth law  under  which  the  Association  was  registered. 

A  strike  being  in  progress,  this  case  had  precedence  over  others, 
and  the  hearing  was  commenced  before  Mr,  Justice  Higgins,  in 
Melbourne,  on  March  16th  last.  The  case  occupied  six  days,  and 
judgment  was  given  on  the  27th  of  the  same  month.  Great  public 
interest  was  aroused,  the  leading  newspapers  giving  full  reports  of 
the  evidence. 

At  the  commencement  exception  was  taken  by  Mr.  Badger  to 
the  jurisdiction  of  the  Court  on  the  ground  that  the  disturbance 
was  confined  to  one  State.  This  was  overruled  by  the  Judge,  who 
pointed  out  that  it  formed  a  part  of  the  general  case  affecting  all 
tramways  awaiting  trial. 

Many  witnesses  were  examined  on  both  sides,  and  the  ill-feeling 
existing  between  the  members  of  the  opposing  Unions  was  clearly 
proved.  The  attitude  of  the  tramway  company  towards  the  men's 
Union  was  explained  by  Mr.  Badger.  A  recreation  room  had  for  a 
long  time  been  maintained  by  the  Tramway  Co.  for  all  its  employes. 
After  the  formation  of  the  men's  Union,  the  smaller  Union  com- 
posed of  the  company's  employes  only  was  brought  into  existence, 
and  the  company  restricted  the  privilege  of  using  this  recreation 
room  to  the  members  of  the  smaller  Union.  This  seems  to  ha,ve 
caused  considerable  resentment,  and  explained  a  good  deal  of  the 
strained  feelings  between  the  parties. 

It  was  argued  that  the  wearing  of  the  badge  was  intended  to 
intimidate  wearers  into  joining  the  Union,  and  to  make  the  posi- 
tion of  those  who  refused  intolerable.  On  the  men's  side  this  was 
denied,  and  it  was  stated  that  its  object  was  to  enable  members  to 
recognise  one  another  and  to  converse  together  on  Union  matters. 
It  was  pointed  out  that  well-known  societies  were  in  the  habit  of 
distributing  badges  to  be  worn  by  their  members. 

Three  weeks  after  the  dispute  commenced  it  was  stated  that  out 
of  482  men  locked  out  by  Mr.  Badger,  only  one  had  returned,  while 
their  places  were  being  filled  up  by  the  company,  who  were  gradu- 
ally restoring  the  normal  service. 

The  Judge  gave  a  decision  in  favour  of  the  men,  holding  that 
the  regulations  forbidding  the  wearing  of  the  badge  were  illegal. 
This  judgment  affected  not  merely  the  Brisbane  company,  but  also 
the  Melbourne  and  Adelaide  companies,  who  had  issued  similar 
prohibitions.  In  using  the  powers  conferred  upon  him  by  the  com- 
pany's articles  of  association,  Mr,  Badger  had  not  obtained  either 
the  approval  of  the  Governor  or  published  it  in  the  Gazette.  The 
judge  also  decided  that  an  employe  has  a  right  to  wear  what  he 
likes  so  long  as  it  does  not  offend  against  decency,  and  that  a  tram- 
way company  has  at  law  no  more  right  to  decree  what  his  employe 
may  not  wear  than  he  has  to  demand  he  shall  attend  a  particular 
church  or  wear  any  particular  make  of  clothes. 

So  far  as  the  wearing  of  the  badge  was  concerned  the  gain  lay 
with  the  men,  but  the  Court  pointed  out  that  they  had  no  power 
to  force  the  Brisbane  Co.  to  reinstate  the  men  out  of  work. 
It  would  seem,  therefore,  that  the  men  have  won  a  rather  Pyrhhic 
victory,  as  the  right  to  wear  a  badge  at  work  when  they  have  no 
work  to  do  is  rather  a  barren  possession. 

The  question,  however,  is  to  be  further  contested  by  the  com- 
panies, but  in  the  meantime  an  injunction  has  been  granted  enforcing 
the  judgment. 


Football.— On  the  well-appointed  ground  of  the 
"  Hartonians"  F.C.  at  Lea  Bridge  on  the  13th  inst.,  the  Staff  and 
works  employes  of  the  Hart  Accumulator  Co.,  Ltd.,  met  in  friendly 
rivalry,  and  after  a  hard-fought  encounter  the  "  Clerics "  were 
successful  by  the  odd  goal  in  ? .  Play  during  the  opening  moiety  was 
very  even,  and  it  was  half  an  hour  before  the  score  was  opened, 
Kempen  and  Elliott  then  notching  points  for  the  Staff  in  quick 
succession.  The  works  men  responded  gamely,  and  a  misunder- 
standing between  the  backs  enabled  Gullen  to  reduce  the  lead, 
whilst  following  a  run  by  the  same  player,  a  Staff  half-back  kindly 
obliged  by  putting  through  his  own  goal,  thus  equalising  matters. 
In  the  homeward  journey  the  Staff  early  took  the  lead  with  a 
long  shot  by  Bourke  from  half-back,  and  Elliott  then  placed  a 
corner  so  well  that  the  Works  goalie  fisted  through  in  a  vain 
endeavour  to  clear  his  lines.  In  the  closing  minutes  the  Works 
rallied,  Ingram  netting  with  the  best  shot  of  the  match,  but 
despite  strenuous  endeavours  they  were  unable  to  further  improve 
their  position.  A  draw  would  have  better  reflected  the  play,  aa 
although  the  Works  were  more  together  than  their  opponents  they 
were  not  so  dangerous  in  front  of  goal  The  game  was  very  fast 
and  cleanly  contested,  and  was  fought  out  wi*-h  the  best  of  feeling. 
Mr.  Benham  enhanced  his  reputation  by  the  manner  in  which  he 
ndertook  the  duties  of  referee. 
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Notes  on  Power  Station  Working. 

By  J.  W.  Jackbon. 

(Abstract  of  paper  read  lefore  the  Institution  of  Electrical 
Enoineeks,  at  XeiccaHtle-o?i-Ty/ie,  March  2bth,   1912.) 

To-day  we  find  that  the  mechanical  side  of  a  station  requires 
exactly  the  same  close  attention  that  it  always  did.  and  that  the 
electrical  side  of  a  station  very  nearly  takes  care  of  itself.  The 
immediate  future  should  intensify  this  diflFerence  still  further  when 
it  is  remembered  that  switchboards  are  being  built  of  the  ironclad 
type,  with  which  it  is  almost  impossible  for  accidents  to  the  roof 
or  failings  of  the  guarding  against  vermin,  A:c.,  to  affect  the 
switchboard.  The  present-day  design  of  high-class  oil  switch 
appears  to  be  not  very  far  from  perfection  from  a  general  com- 
mercial point  of  view.  The  protection  gear  for  the  cables  is  also 
working  out  in  very  much  the  same  way.  A  few  years  ago  a 
breakdown  on  a  big  system  wouJd  seriously  affect  a  good  deal  of 
that  system,  and  very  often  the  whole  of  it.  To-day  we  find 
balanced  protective  relay  gear  of  a  very  high  discriminating  value, 
so  much  so  that  when  cables  break  down  it  is  seldom  that  any  other 
portion  of  the  system  is  affected  than  that  fed  by  the  particular 
cable.  Even  this  difficulty  is  reduced  where  anything  approaching 
a  ring  main  is  in  service.  Further,  because  the  relay  gear  has 
become  so  discriminating,  the  present-day  oil  switches  are  made  to 
operate  at  such  a  high  rate  of  speed  that  the  shock  to  the 
generating  station  becomes  comparatively  small.  This  point  is 
borne  out  by  the  evidence  of  the  breakdown  of  the  cable.  Faults 
on  cables  are  often  difficult  to  locate  because  the  rupture  on  the 
broken-down  portion  is  such  a  small  one  that  it  often  seals  itself 
up  again,  whereas  in  the  past  there  was  very  little  chance  of  a 
cable  again  becoming  insulated. 

A  very  real  and  solid  advance  has  been  made  in  steam  turbo- 
alternator  design  and  operation.  Short  turbines  have  many  advan- 
tages over  long  ones  ;  they  are  cheaper  to  build,  safer  at  fine 
clearances,  no  less  efficient  if  run  at  suitable  speed,  and  they  can 
deal  with  highly  superheated  steam. 

The  difficulties  of  the  pure  reaction  type  are  due  to  increased 
length  with  size,  coupled  with  fine  clearances,  both  of  which  are 
necessnry  to  give  the  maximum  possible  efficiency.  This  makes 
unwieldy  machines  above  a  certain  capacity.  Above  a  certain  size 
the  speed  must  be  reduced,  thus  calling  for  a  turbine  still  bigger 
and  longer.  The  impulse-compounded  and  the  impulse-reaction 
types  shorten  the  machine  to  a  reasonable  length  and  allow  of 
its  being  built  inside  one  casing. 

Turbines  are  now  built  that  can  be  put  tc  work  for  a  whole  year 
at  a  time  dealing  with  ordinary  service  conditions  without 
requiring  to  be  opened  out,  and  at  the  end  of  that  period  this  is 
done  for  inspection  purposes  only. 

It  would  appear  from  present  practice  that  the  turbines  to  meet 
general  commercial  purposes  most  successfully  must  be  of  the 
mixed  type — that  is,  of  the  reaction  and  impulse  types  combined, 
the  favourite  design  at  present  being  known  as  the  disk  and 
drum.  Nearly  all  turbine  builders  are  building  it,  with  very 
encouraging  results. 

Several  different  types  of  condensers  have  been  put  on  the 
market  in  recent  years,  owing  to  the  demand  of  the  turbine  for 
superior  vacuum.  It  has  now  been  found  possible  to  design  a 
condenser  so  that  the  section  of  its  effective  body  is  of  the  shape 
of  an  isosceles  triangle  (fig.  1).  One  very  successful  condenser  of 
this  type  is  of  the  triangular  principle,  but  arranged  in  the  usual 
circular  body  (fig.  2),  so  that  the  triangle  is  cut  up  into  three 
portions.  With  a  first  cost  very  little  higher  than  a  simple  con- 
denser, this  allows  of  the  condensed  water  being  withdrawn  at  a 
temperature  within  a  very  few  degrees  of  the  exhaust  steam 
entering,  while  producing  the  vacuum  of  about  125  in.  to  1  in. 
mercury  of  absolute  pressure.  With  the  simple  type  of  condenser 
the  same  vacuum  can  be  obtained,  but  the  condensed  water  is  of  a 
temperature  from  20"  to  30°  lower  than  that  of  the  exhaust  steam 
entering. 

It  now  seems  certain  that  for  nearly  all  purposes  the  centrifugal 
pump  will  displace  the  ram  pump.  The  efficiency  is  very  high, 
the  maintenance  charges  are  very  low,  and  the  reliability  is 
considerable.  The  main  reason  for  this  is  that  the  centrifugal 
pump  takes  its  water  in  a  manner  that  is  almost  entirely  free  from 
shock.  This  action  reflects  itself  throughout  the  system,  as  where 
a  centrifugal  pump  is  used,  little  danger  is  experienced  with  non- 
return valves,  check  valves,  starting  of  pipe  joints,  cracking  of 
cast-iron  pipes,  &c.,  and  in  the  event  of  a  stop  valve  being  shut 
down  by  mistake  against  a  centrifugal  pump,  there  is  very  little 
danger  of  the  pipes  or  pump  being  wrecked,  as  is  the  case  with  a 
ram  pump. 

Centrifugal  pumps  are  now  being  used  for  extracting  the  con- 
densed water  from  condensers  operating  under  high  vacuum. 
Provided  they  are  of  proper  design  in  the  first  instance,  if  the 
suction  side  of  the  pumps  is  kept  clear  of  air,  very  little  difficulty 
■will  be  experienced.  Many  pumps  in  this  country  have  been 
running  for  a  year  and  upwards  under  such  conditions. 

A  still  later  development  of  the  centrifugal  pump  is  the  rotary 
air  pump.  Owing  to  its  special  design  of  impeller  and  casing,  it  is 
able  to  build  up  a  vacuum  and  give  better  all-round  results,  from 
maintenance  and  efficiency  points  of  view,  than  the  old-fashioned 
plunger  pump.  This  rotary  pump  can  be  made  of  generous 
capacity  for  its  work  and  yet  occupy  a  very  small  space.  One 
make  of  this  pump  is  assisted  by  a  steam  jet,  operating  in  series 
with  the  pump.    The  steam  jet  deals  very  effectively  with  an  "  air" 


overload  in  the  shape  of  the  leaks  which  occasionally  occur.  Combin&- 
tion  sets  of  thi.s  tyjje  have  a  most  promi«ing  future  before  them. 

Centrifugal  pumps  have  alpo  for  some  years  been  used  for 
pumping  the  feed  water  into  boilers,  and  for  this  work  it  va  very 
difficult  to  imagine  a  better  tjpe  of  pump. 

Almost  all  big  power  stations  now  employ  water-tube  boilers 
only.  A  boilfr  with  straight  tubes  that  are  nearly  vertical  mart 
surely  be  the  best  boiler  for  all-round  purposes.  With  the  best  of 
boiler  arrangements  and  feed-water  filters,  a  considerable  amount 
of  mud  is  found  in  the  boiler  water  as  a  result  of  the  completion 
of  the  water  softening  taking  place  in  the  boiler.  With  straight 
vertical  tubes  this  mud  has  a  chance  of  slipping  into  the  bottom 
drum,  which  should  be  of  fairly  large  capacity,  and  so  settling  to 
a  place  where  it  can  be  dealt  with.  Wherever  tubes  approach 
anything  likt  the  horizontal  line,  there  is  always  a  danger  of  their 
being  choked  with  mud  at  that  point  where  the  water  is  first 
subjected  to  the  heat  treatment  which  completes  the  final  soften- 
ing. It  is  very  seldom  indeed  that  trouble  from  this  direction  is 
found  on  a  horizontal  tube  where  that  tube  is  in  the  front  line  of 
steam  generation.    The  circulation  set  up  in  this  case  by  ebullition 
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is  sufficient  to  remove  all  solid  matter  in  the  ordinary  way,  except 
where  the  water  has  been  insufficiently  softened,  in  which  case  a 
hard  scale  forms  on  the  tubes.  A  vertical  tube  does  not  offer  a 
surface  that  soot  can  readily  cling  to.  and  this  is  a  very  important 
consideration. 

This  type  of  boiler  calls  for  a  number  of  drums  into  which  the 
tubes  are  expanded  directly,  and  this  arrangement  has  much  fewer 
joints  to  make  and  keep  tight  than  most  of  the  various  horizontal 
tube  boilers.    This  makes  inspection  a  comparatively  simple  job. 

A  straight-tube  boiler  has  a  considerable  advantage  over  a  bent- 
tube  boiler  of  almost  any  make.  For  replacement  a  comparatively 
small  stock  of  tubes  is  needed,  and  all  straight-tube  boilers  have 
tubes  usually  of  the  same  diameter  and  length,  whereas  with  bent- 
tube  boilers  an  almost  equal  number  of  each  type  of  tube  needs  to 
be  kept  in  stock,  some  boilers  having  as  many  as  20  different 
types  of  tubes. 

Close  attention  to  economisers  is  well  repaid  in  prolonging  the 
life  of  the  metal  as  well  as  keeping  the  economiser  casing  airtight. 
By  looking  after  air-leaks  on  a  boiler  and  economiser  combined  in 
regular  commercial  service,  it  is  possible  to  reduce  heat  losses  going 
up  the  chimney  to  about  10  per  cent.,  whereas  a  neglect  of  precau- 
tions will  allow  these  losses  to  rise  to  as  much  as  30  per  cent.,  and 
still  afford  little  evidence  of  what  is  going  on  by  observation  of  the 
colour,  which,  of  course,  means  the  temperature  of  the  flame  in  the 
furnace. 

The  economiser  of  the  future  undoubtedly  is  one  built  on  the 
Contraflo  principle.  The  water  will  enter  at  the  gas  outlet  end. 
passing  in  series  through  groups  of  sections  until  it  reaches  the  gas 
inlet  end.  Experiments  have  already  been  carried  out  on  these 
lines,  showing  a  higher  efficiency  than  with  the  economiser 
arranged  as  a  simple  economiser.  The  cost  need  not  be  higher  than 
that  of  the  simple  economiser. 

The  frequent  blowing  down  of  boilers  is  a  very  important  matter, 
and  the  only  safe  course  to  adopt  where  steam  turh-nes  are  used  is 
to  have  the  boiler  water  analysed  quite  frequently,  and  the  density 
of  solids  kept  down  so  low  that  there  is  no  danger  of  priming. 
Almost  any  boiler  on  the  market  will  prime  badly  if  the  solids  are 
allowed  to  reach  a  sufficiently  high  figure.  Dangers  from  priming 
with  a  reciprocating  engine  are  well  known,  but  with  u  turbine 
other  kinds  of  trouble  follow.  One  trouble  which  is  well  worth 
mentioning  uere  is  that  the  blades  may  become  choked  with  mud. 
usually  at  a  point  where  the  pressure  of  the  steam  in  the  turbine  is 
about  atmospheric.  When  turbines  are  run  with  the  boilers  in  a 
dirty  condition  for  long  periods,  this  matter  gradually  fills  up  all 
available  spaces,  and  its  presence  cannot  bat  affect  the  efficiency  of 
the  turbine. 

A  great  number  of  the  mechanical  stokers  which  are  regularly 
advertised  to-day  are  really  first-class  in  their  particular  line  of 
work.  Each  coal  requires  a  set  of  conditions  which  will  be  settled 
by  its  particular  requirements. 

Where  it  is  possible  to  run  with  a  high  COj  in  the  furnace, 
which  means  a  high  temperature  in  the  furnace,  the  outlet  ga.oes 
will  be  reduced  to  an  appreciably  lower  temperature  than  would 
be  the  case  if  exactly  the  same  amount  of  load  was  being  dealt 
with,  with  a  lower  CO2  in  the  furnace.  Also  a  smaller  amount  of 
power,  owing  to  a  reduced  water  gauge,  is  absorbed  by  the  induced- 
draught  fan  when  a  high  COo  is  being  maintained. 

By  keeping  the  casing  tight,  a  comparatively  low  COj  can  be  run 
in  the  furnace  and  still  give  a  fairly  high  efficiency.  If.  however, 
it  is  possible  to  run  the  temperature  up.  which  corresponds  to  higher 
CO3,  a  very  high  efficiency   can   be  carried  in  commercial  service. 
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One  of  the  best  means  for  overcoming-  any  difficulty  due  to  low 
COs  in  the  furnace  is  havinp  two  distinct  systems  of  draught, 
one  an  induced-draught  system  which  will  always  be  abl«  to  give  a 
sufficient  amount  of  draught  to  keep  the  middle  portion  of  the  gas 
space  of  the  boiler  at  atmospheric  pressure,  and  the  forced-draught 
system,  which  will  blow  air,  preferably  heated  air,  into  the  furnace 
at  those  positions  only  where  it  is  required.  By  this  means,  there 
is  no  possibility  of  cold  air  being  drawn  into  the  furnace  at  places 
■where  it  cannot  be  utilised,  and  if  leakages  from  the  furnaces  do 
occur,  the  gas  will  escape  through  the  boiler  casing  and  show  itself 
up  readilyT  whereas  where  the  boiler  is  working  on  a  purely  induced- 
draught  system,  very  serious  leakages  may  occur,  and  can  only  be 
discovered  by  means  of  an  analysis  of  the  gases  at  various  portions  of 
the  boiler. 

Furnace  linings  have  always  given  a  considerable  amount  of 
trouble,  and  it  is  still  a  very  difficult  matter  to  find  the  firebrick 
that  will  withstand  satisfactorily  the  high  temperatures  desired  for 
high-efficiency  working.  Many  manufacturers  of  first-class  fire- 
bricks will  not  guarantee  that  their  firebricks  will  withstand  a 
working  temperature  of  3,200°  F.,  and  very  few  bricks  indeed  will 
withstand  a  temperature  of  3,500°  F. 

After  all  the  latest  improvements  have  been  collected  together  to 
build  up  a  first-class  generating  plant,  there  is  still  a  very  important 
element  to  be  reckoned  with,  namely,  the  human  element.  Earlier  in 
the  paper  it  was  pointed  out  that,  by  varying  the  CO2  in  the  furnace, 
or,  in  other  words,  allowing  want  of  attention,  the  heat  losses  going 
up  the  chimney  may  vary  between  10  per  cent,  and  30  per  cent,  of 
the  total  value  of  the  fuel.  Allowing  a  shortage  of  ^steam  on  the 
turbine  neck  glands  will  cause  the  vacuum  on  the  con'^enser  to  drop 
by  quite  i  in.  This  means  about  2i  per  cent,  increased  consumption 
of  steam. 


account  of  the  difficulty  in  getting  up  the  circulation,  and  it  was 
impossible  to  get  a  high  duty  without  producing  black  smoke.  He 
agreed  that  the  records  from  COa  machines  were  very  valuable, 
but,  unfortunately,  the  latter  were  difficult  to  keep  in  order. 


Electrical  Furnaces. 


Discussion. 


Mb.  Geeald  Stoney  said  that  the  paper  was  of  special  interest,  as 
the  author  was  station  engineer  at  Carville,  where  he  had  introduced 
many  improvements.  In  his  opinion  the  disk  and  drum  type  was 
merely  a  passing  fashion  ;  it  was  not  cheaper  to  build,  and  its  steam 
consumption  was  certainly  not  so  good  as  that  of  the  pure  reaction 
type.  The  disk  and  drum  type  had  a  certain  field,  however,  where 
small  turbines  running  at  a  high  speed  were  necessary,  and  also  in 
moderate  sizes  running  on  very  high-pressure  steam  which  could 
not  be  taken  full  advantage  of  by  pure  reaction  blading.  The 
Parsons  turbine  had  no  difficulty  in  dealing  with  highly  super- 
heated steam,  and  further,  in  the  pure  reaction  turbine  there  was 
no  danger  of  cutting  of  the  blades,  such  as  sometimes  occurred  in 
the  impulse  type,  where  there  were  very  high  steam  velocities.  All 
the  recent  machines  built  by  his  firm  (Messrs.  Parsons)  were  of  the 
tandem  reaction  type  with  pure  Parsons  blading,  and  some  of  these 
machines  were  rated  up  to  20,000  KW.  His  experience  of  condensers 
led  him  to  believe  that  a  single  baffle  was  as  good  as  three.  Where 
rotary  air-pumps  were  used  it  was  essential  that  they  should  be 
able  to  stand  up  to  a  considerable  drop  in  the  vacuum,  such  as 
might  occur  in  the  event  of  a  large  air  leakage.  Some  pumps  gave 
a  lot  of  trouble  in  this  respect.  He  had  often  wondered  why  marine 
boilers  were  not  more  largely  used  in  land  practice.  The  great 
drawback  of  the  water-tube  type  lay  in  the  cost  of  renewals  of 
brickwork  and  in  the  large  standby  losses. 

Me.  F.  0.  Hunt  strongly  favoured  some  means  of  automatically 
checking  the  amount  of  CO3  in  the  furnace,  and  pointed  out  the 
importance  of  reducing  air  leakages.  Knowing  exactly  what  was 
going  on  inside  the  furnace,  one  could  afford  to  use  inferior  fuel. 

Me.  W.  M.  Selvey  could  not  agree  with  Mr.  Stoney  that  the 
disk  and  drum  type  of  turbine  was  merely  a  passing  fashion.  A 
good  reason  for  adopting  the  disk,  apart  from  a  mechanical  and 
superheat  point  of  view,  would  be  found  if  one  calculated  the  leakage 
of  the  first  two  expansions  of  a  Parsons  turbine.  He  agreed  that 
for  large  machines  the  pure  reaction  type  would  continue  to  hold 
the  field.  The  absence  of  brickwork  about  a  boiler  made  it 
impossible,  on  a  power  station  load,  to  get  above  6|  per  cent, 
to  7  per  cent,  of  CO2  without  producing  black  smoke.  It  was 
possible  to  over-do  the  production  of  CO2  as  one  eventually  turned 
the  furnaces  into  a  coal  distillery,  and  in  a  recent  case  this  had 
resulted  in  the  flues  being  blown  down,  when  the  doors  were 
opened.  The  cost  of  renewing  the  brickwork  had  to  be  balanced 
against  the  economy  resulting  from  a  high  percentage  of  CO2,  and 
up  to  a  certain  point  it  was  cheaper  to  burn  the  arches  down.  In 
the  same  way  the  Germans  believed  that  it  paid  to  push  superheats 
up  to  350"  C.  and  over,  at  the  expense  of  frequent  renewals  of.  the 
tubes. 

Mb.  C.  S.  Vesey-Bbown  could  not  agree  that  a  rotary  air  pump 
was  the  best  thing  to  depend  upon  to  keep  a  station  running. 
Under  breakdown  conditions  the  jet  condenser  might  give  a  vacuum 
of  1  in.  only,  but  still,  that  was  better  than  nothing.  One  great 
advantage  of  the  water-tube  boiler  was  that  it  could  follow 
variations  of  load,  due  to  fog  or  other  causes,  and,  if  necessary,  it 
could  be  forced  without  fear  of  collapse. 

Mb.  Jackson  (in  reply)  agreed  that  the  pure  reaction  turbine 
would  hold  its  own  in  the  larger  sizes.  The  great  advantage  of 
the  disk  and  drum  type  was  that  it  allowed  the  boilers  to  be 
worked  at  a  high  superheat,  and  this  was  important  when  one  re- 
membered that  every  10°  of  superheat  meant  an  increase  of  1  per 
cent,  in  the  efficiency.  He  considered  that  the  disk  and  drum 
type  was  best  up  to  5,000  KW.  He  had  had  some  years'  experience 
with  vacuum  augmenter  air  pumps,  and  had  found  that  they  were 
as  efficient  as  many  rotary  air  pumps,  and  quite  as  good  on  over- 
loads. The  reciprocating  air  pump  was  heavy  to  maintain,  and,  on 
the  other  hand,  the  kinetic  air  pump,  as  described  in  the  paper, 
would  deal  with  heavy  air  overloads  and  still  maintain  a  high 
vacuum.      Marine  boilers  were  not  suitable  for  variable  loads  on 


On  January  27th,  a  paper  was  read  on  this  subject  by  Me.  CeciL 
Myees,  before  a  joint  meeting  of  the  Manchester  Association  of 
Engineebs  and  the  Institution  of  Electeical  Engineebs  (Man- 
chestee  Local  Section).  The  author  dealt  only  with  electric 
furnaces  as  applied  to  the  manufacture  of  steel  and  steel  alloys,  and 
said  that  the  users  of  the  different  types  of  furnaces  claimed  now  to 
be  making  tool  steel,  structural  steel,  war  materials,  high-silicon 
dynamo  steel,  drawn  tubes,  steel  castings  and  high  quality  rails,  &:c. 
He  explained  that  the  energy  of  an  electric  current  might  be  con- 
verted into  heat  in  various  ways,  all  really  by  putting  a  resistance 
in  its  path,  and  the  heat  might  be  concentrated  at  a  special  part  of  the 
circuit  by  making  the  resistance  of  other  parts  small  in  com- 
parison. This  was  the  principle  on  which  electric  furnaces  were 
built.  If  the  resistance  was  a  solid  or  liquid  then  the  process  M^as 
called  resistance  heating,  but  if  the  resistance  consisted  of  gases 
only,  it  was  called  arc  heating.  The  author  then  described  the 
electric  furnaces  employed  in  the  manufacture  of  steel,  and  said 
that  in  June,  1910,  there  were  about  118  furnaces  of  all  types,  of 
which  70  were  in  use,  10  not  working,  and  38  being  built.  There 
were  77  of  the  arc  furnace  recorded,  of  which  29  were  Heroult,  17 
Girod,  13  Stassano,  6  Keller,  and  9  others.  There  was  one  furnace 
at  Domnarfvet,  Sweden,  for  the  production  of  2,500  tons  of  pig- 
iron  per  annum  ;  also  one  in  Norway,  and  one  at  Trollhattan, 
Sweden,  both  in  course  of  construction,  and  each  designed  to 
produce  about  7,500  tons  of  pig-iron  annually. 

Of  the  Heroult  furnaces,  the  total  capacity  per  charge  of  those 
working  was  about  80  tons,  of  those  in  course  of  construction 
about  50  tons.  The  total  capacity  of  the  Girod  furnaces  (the  great 
competitors  of  the  Heroult)  was  recorded  at  about  30  tons  for  those 
in  work  and  20  tons  for  those  being  built.  Similarly,  the  figures 
for  the  Keller  were  13  tons  and  8  tons,  and  for  the  others  20  tons 
and  }  3  tons  respectively. 

Of  the  induction  furnaces,  the  Kjellin  furnaces  erected  totalled 
]■!,  with  35  tons  capacity  :  and  the  Rochling-Rodenhauser  15,  with 
30  tons.  That  gave  a  total  capacity  of  about  250  tons  for  the  11 
arc  furnaces,  and  100  tons  for  the  induction,  or  a  grand  total  of 
350  tons  per  charge  for  all  electric  steel  melting  furnaces. 

In  September,  1911,  there  were  43  Heroult  furnaces,  with  a  total 
capacity  of  about  242  tons. 

The  output  of  electric  steel  in  Germany,  the  United  States, 
Austria  and  Hungary,  in  1910,  amounted  to  about  112,000  tons,  an 
increase  of  63,000  tons  over  the  figures  for  1909. 

Before  the  beginning  of  1911,  the  Heroult  furnace  at  Edgar  Allen 
and  Co.'s,  in  Sheffield,  was  the  only  arc  furnace  in  steady  opera- 
tion. In  January  three  Heroult  furnaces  were  commenced  in 
England,  at  Messrs.  Vickers  and  Thomas  Firth  &  Sons,  Sheffield, 
and  at  Lake  &  Elliott's,  Braintree,  Essex.  A  Kjellin  furnace,  for 
demonstration  and  manufacturing  purposes  also,  started  at  about 
the  same  time  in  Sheffield,  and  the  output  of  England  for  1911 
should  amount  to  about  13,000  tons. 

A  15-ton  Heroult  furnace  was  now  working,  or  just  about  to  do 
so,  at  Skinningrove,  and  was  expected  to  turn  out  200  tons  per  day. 
Kjellin  induction  furnaces  also  had  been  working  during  this 
period  satisfactorily  at  Messrs.  Vickers  and  at  Messrs.  Jessop's,  in 
Sheffield,  and  an  experimental  furnace  at  the  University  of 
Sheffield.  Great  progress  was  expected  to  be  made  in  Germany 
with  electric  furnaces  during  this  year,  when  Heroult  furnaces  of 
25  and  22  tons  capacity  per  charge  were  to  be  constructed.  la 
September,  1911,  the  largest  size  was  two  15-ton  Heroult  furnaces 
at  South  Chicago  and  Worcester,  belonging  to  the  United  States 
Steel  Corporation,  who  had  recently  acquired  the  Heroult  patents 
for  America  and  would  probably  erect  several  more  furnaces 
shortly. 

Dealing  with  the  chemical  actions  that  took  place  during  the 
refining,  the  dephosphorising  and  the  desulphurising  of  the  steel 
in  the  bath,  the  author  said  : — 

The  action  takes  place  in  two  stages  ;  in  the  first,  which  is  the 
oxidai^ion  period,  the  carbon,  silicon,  manganese  and  phosphorus 
are  oxidised,  and  in  the  second,  which  is  the  deoxidation  period, 
the  metal  is  dead  melted  and  the  sulphur  eliminated.  The  first 
action  is  arrived  at  by  adding  to  the  charge  certain  quantities  of 
lime  and  oxide  of  iron,  which  under  the  influence  of  the  high 
temperature  oxidise  the  carbon,  silicon  and  manganese  and  remove 
the  phosphorus  as  calcium  phosphate.  The  slag  after  this 
operation  is  removed  from  the  bath  and  further  quantities  of  lime 
(and  sometimes  carbon)  are  added  :  this  is  the  second  stage,  when 
the  sulphur  passes  into  the  slag  as  calcium  sulphide,  which  is  not 
soluble  in  the  metal  bath.  In  the  open  hearth  furnace  this 
calcium  sulphide  would  very  readily  be  oxidised  into  calcium 
sulphate,  which  would  combine  with  the  iron  to  form  sulphide  of 
iron  and  so  go  back  into  the  steel.  In  the  reducing  atmosphere  of 
the  electric  furnace  this  cannot  take  place,  so  that  it  is  possible  to 
remove  the  sulphur  to  almost  any  extent. 

There  is  very  little  doubt  that  for  many  purposes  in  steel 
making,  the  electric  furnace  is  the  furnace  of  the  future.  There 
is  no  doubt  now  in  the  minds  of  steel  makers  who  have  had  actual 
experience  with  up-to-date  furances,  that  it  is  possible  to  make  steel 
equal  to  the  best  ever  produced  in  Sheffield  at  less  cost  than  it  can 
be  done  in  the  crucible. 

Mr.  F.  W.  Harbord,  one  of  the  leading  metallrrgists  of  the  day, 
vro'e  even  in  1909  the  folio svinjf  :  — 
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"Under  favourable  conditions  as  to  cost  of  raw  materials, 
especially  if  a  surplus  of  blast  furnace  gw  is  available  for  t'enerat- 
inff  energy,  ferro-silicon  and  similar  alloyH  can  be  produced  at  a 
cost  to  compare  favourably  with  imported  material  produced 
from  water-power.  With  regard  to  pig-iron,  this  can  be  produced 
of  any  grade  and  of  satisfactory  (juality,  but  the  electric  furnace 
cannot  compete  commercially  with  the  blast  furnace  under  the 
conditions  existing  in  this  and  other  countries,  where  fuel  is  cheap  ; 
but  there  is  a  considerable  field  for  its  development  in  countries 
where  cheap  water-power  is  available,  and  wjiere.  owing  to  suitable 
fuel  for  the  blast  furnace  being  unobtainable  and  other  conditions, 
the  latter  is  impossible." 


Discussion. 


Mb.  J.  P.  Bedson  said  there  was  not  much  to  choose  between  the 
electric  and  open-hearth  methods  except  perhaps  that  the  electric 
process  was  more  under  control.  Regarding  quality  of  metal,  he 
had  made  tests  on  both  processes  and  found  very  little  difference  in 
the  results.  As  a  user  of  high-grade  steel,  he  thought  the  electric 
furnaoe  had  a  future.  Electric  methods  were  employed  for 
tempering  steel  card  wire  with  excellent  results. 

Mb.  Cramp  said  that  in  connection  with  the  Rochling-Roden- 
hauser  furnace,  mention  was  made  of  the  rotation  of  the  metal  due 
to  the  three-phase  current,  and  he  would  like  to  ask  whether, 
though  that  might  be  a  very  valuable  thing  from  the  point  of  view 
of  mixing  the  metal,  it  might  not  also  result  in  reduced  tempera- 
ture, since  it  was  wall  known  that  directly  the  metal  began  to 
rotate,  the  eddy  currents  would  be  reduced  therein.  There  would 
be  some  sort  of  limit  to  rotation  as  far  as  efficiency  was  concerned. 
He  would  also  like  to  know  the  frequency  of  the  current  supplied 
to  the  furnace  and  the  frequency  of  rotation  obtained. 

Mr.  F.  Fostee  said  that  his  own  firm,  Messrs.  Galloway,  and 
their  German  friends,  Messrs.  Ehrhardt  &  Sehmer,  had  installed 
large  gas  engines  supplying  current  to  electric  furnaces  in  this 
country  and  abroad.  In  connection  with  a  recent  inquiry,  a  very 
careful  investigation  had  been  made  into  the  cost  of  power  for 
similar  purposes,  the  data  obtained  from  the  above  plants  being- 
used  as  a  basis.  The  figures  obtained  were  carefully  checked  by 
independent  authorities,  and  showed  that  it  was  possible  to  generate 
electric  current  at  a  total  cost  of  O'ISd.  per  unit,  when  using  gas 
producers  and  ammonia  recovery,  with  coal  at  8s.  (Jd.  per  ton.  With 
blast  furnace,  coke  oven,  or  other  waste  gases,  the  total  cost  of 
generation  fell  to  about  0  Id.  per  unit.  These  costs  included  capital 
outlay  charges  on  the  whole  plant  on  a  very  liberal  scale,  and  all 
labour,  repairs,  stores,  water,  fuel,  &c.  In  connection  with  the 
electric  steel  furnaces,  a  certain  amount  of  transmission  and  trans- 
formation apparatus  would  be  required,  and  in  general  the  plant 
would  not  be  running  continuously  at  full  load  24  hours  a  day. 
These  facts  would,  of  course,  increase  the  total  cost  of  electric 
power,  but  after  making  due  allowance  for  these  factors,  it  orght 
to  be  possible,  with  furnaces  of  large  capacity,  to  deliver  electric 
power  at  the  furnaces  at  a  cost  of  0'25d.  per  unit  when  using  pro- 
ducer gas  and  0"2d.  per  unit  when  using  waste  gases.  Assuming 
the  higher  figure,  and  that  240  KW.-hours  were  required  for  refining 
1  ton  of  steel,  the  cost  of  power  for  refining  would  amount  to  5s. 
per  ton.  He  found  that  in  general  steel  of  equal  quality  could  be 
obtained  by  the  older  fuel-fired  furnace  methods.  He  had  always 
understood,  however,  that  the  electric  furnace  could  be  more 
accurately  and  readily  controlled  than  the  ordinary  open- hearth  or 
crucible  furnace,  and  that,  therefore,  it  was  easier  to  obtain  a  high- 
class  product  from  inferior  materials.  Thus,  in  several  instances 
basic  steel  made  from  cheap  ores  was  being  successfully  refined  in 
the  electric  furnaces  so  as  to  give  a  product  fully  equal  to  the 
best  grades  of  acid  steel.  This  particular  process  had  a  further 
advantage  in  that  the  phosphoric  slag  was  a  valuable  by-product. 

Mr.  J.  Frith  said  that  in  general  he  thought  it  would  pa,y 
better  to  have  a  separate  generating  plant  for  furnace  work  rather 
than  take  energy  for  it  from  a  public  supply  ;  if  that  were  done 
advantage  could  be  taken  of  the  peculiar  conditions  of  the  load  to 
design  an  alternator  which  would  be  much  cheaper  for  its  output 
than  the  more  usual  types,  which  were  limited  by  the  necessity 
for  a  good  pressure  regulation.  What  was  wanted  for  furnace 
work  was  constant  KW.  output  rather  than  constant  pressure  ;  this 
would  more  than  counter-balance  the  increased  cost  due  to  the  low 
frequency  which  suited  furnace  work  best. 

Mr.  E.  C.  Ibbotson  said  that  in  his  experience  the  consumption 
for  a  given  amount  of  refining  was  practically  the  same  for  the 
arc  and  induction  furnace.  From  a  design  point  of  view,  the 
induction  furnace  with  the  plain  roof  was  perhaps  better  than  the 
arc  furnace  with  carbon  electrodes  projecting  through  the  roof. 
Against  the  higher  power  factor  obtained  in  the  arc  over  the 
induction  furnace,  the  latter  had  the  advantage  of  no  sudden 
changes  of  load  to  which  arc  furnaces  were  liable.  In  the  speaker's 
opinion  the  high  temperature  of  the  arc  had  a  bad  effect  upon  the 
quality  of  steel,  particularly  high-carbon  steels.  The  metallic  loss 
was  greater  in  the  arc  than  in  the  induction  furnace.  In  the  case 
of  the  arc  furnace  a  pressure  of  less  than  100  volts  was  required, 
whereas  any  pressure  could  easily  be  adapted  to  the  induction 
furnace.  Single-phase  supply  seemed  to  give  the  best  results. 
Regarding  the  starting  of  furnaces,  the  arc  would  start  from  cold, 
but  in  the  case  of  the  induction  furnace  a  start  was  made  from  a 
wrought-iron  ring  which  was  used  initially  to  dry  the  roof. 
Usually  some  of  the  charge  was  left  in  the  furnace  for  starting 
except  in  the  case  of  furnaces  using  liquid  fuel,  which  could  be  run 
dry  and  recharged  without  difficulty. 

Mr.  C.  K.  Everitt  said  he  had  had  considerable  experience  with 
the  Heroult  arc  furnace  with  a  fair  measure  of  success.  The  supply 
used  was  from  the  Corporation  mains  at  2,000  volts,  50  cycles,  this 


being  converted  to  100  volt«,  28  cycles,  for  furnace  workinif.  The  fact 
that  the  electrodes  penetrated  the  roof  of  the  fomace  wa«  an  advan- 
tage, as  the  direct  radiation  from  the  arc  wa."?  more  on  the  carbon 
electrodes  than  on  the  roof  lining.  A  refining  furnace  roof  ugually 
lasted  three  to  four  weeks.  In  England  electrical  furnaces  were 
suitable  for  refining  only,  as  they  were  most  uneconomical  as 
melting  furnaces.  One  furnace  under  the  speakfer't*  obeervation 
employed  a  slag  on  the  top  of  the  molten  metal,  which  could  be 
taken  off  or  replaced  as  requircl.  This  slag  cover  was  a  great  help. 
especially  in  making  alloy  steel,  where  it  was  necessary  to  intro- 
duce certain  percentages  of  other  metals.  The  speaker  had  not 
encountered  any  sign  of  danger  owing  to  the  high  temperature  of 
the  arc.  It  was  to  be  remembered  that  the  arc  did  not  play  directly 
on  the  metal,  but  upon  the  slag  covering  the  metal. 

Mr.  C.  Myers,  in  reply,  said  he  was  of  opinion  that  steel  could 
be  made  as  good  in  the  electrical  furnaces  as  in  the  ordinary 
furnaces.  The  electric  furnace  could  make  a  very  high  quality  of 
steel  with  a  low  quality  of  raw  material.  The  idea  in  making  a 
high  quality  of  steel  in  most  processes  was  to  get  as  near  as  possible 
to  pure  iron. 

Mr.  C.  W.  Johansen  (Communicated) : — The  electric  steel 
furnaces  will  be  of  the  greatest  importance  for  countries  like 
Norway  and  Sweden,  but  particularly  Norway,  which  possesse? 
large  (luantities  of  low  grade  ore  containing  about  30-36  per  cent,  of 
iron.  During  the  last  few  years  extensive  works  have  been  put  up 
in  order  to  concentrate  this  ore  to  contain  about  07  per  cent,  of 
iron  for  export.  However,  since  the  electric  furnace  has  proved  to 
be  a  technical  and  probably  a  commercial  success,  considerable 
interest  and  capital  have  been  devoted  to  thia  subject,  in  order  to 
export  the  finished  product  in  the  form  of  steel  instead 
of  the  concentrated  ore.  Contrary  to  the  conclusion  the 
author  came  to,  that  the  electric  steel  furnace  could  only 
compete  with  the  crucibles  in  refining  the  steel,  but  not  with  the 
Bessemer  and  Martin  furnaces  themselves,  the  opinion  seems  to 
prevail  in  Norway  that  steel  somewhat  superior  in  quality  to  the 
Bessemer  or  Martin  steel  can  be  manufactured  with  profit  in  electric 
steel  furnaces  directly  from  pig-iron,  and  consequently  a  better 
price  can  be  obtained  for  the  same  than  is  usually  paid  for 
Bessemer  or  Martin  steel.  New  works  which  have  recently  been 
put  up  have  based  their  calculations  on  a  selling  price  of  £7  loo.  per 
ton,  delivered  at  an  English  port,  for  their  steel  in  the  form  of  billets. 
Two  steel  works  have  recently  come  into  operation  in  Norway,  and 
further  plants  are  under  construction.  In  the  above  plants  pig- 
iron  is  made  in  one  electric  furnace  from  ore  and  the 
refining  process  takes  place  in  another.  Water-power  stations 
have  in  many  instances  been  built  at  a  cost  of  about  £11  per 
electrical  horse-power,  which  means  slightly  more  than  £1  per 
H.p.-year,  making  ordinary  allowances  for  interest,  depreciation 
and  maintenance  ;  this  is  for  power  delivered  at  the  works.  An 
instance  has  also  been  quoted  where  the  electrical  power  cost  Ids. 
per  H.p.-year.  A  prominent  Norwegian  metallurgist  has  come  to 
the  conclusion  that  350  million  tons  of  low  grade  ore  is  available 
in  Norway,  without  going  to  any  considerable  depth.  The  Com- 
mission appointed  by  the  Norwegian  Government  came  to  the  con- 
clusion that  the  most  suitable  periodicity  will  be  found  by  a  com- 
promise between  cost  of  electrical  plant  and  reasonable  power 
factor,  and  will  have  to  be  considered  for  each  special  case. 
An  electric  blast  furnace  has  been  in  operation  for  some  time  in 
Norway,  and  is  giving  good  results.  Ore  of  46-4S  per  cent,  iron 
was  used  and  the  size  of  furnace  was  500  h.p.  :  460  tons  was  pro- 
duced, and  an  average  selling  price  of  £3  12s.  to  £3  15s.  per  ton 
was  obtained  for  the  product.  Based  on  this  experiment,  the 
Tinfos  Iron  Works,  Ltd.,  was  organised  early  in  1911.  and  will 
shortly  come  into  operation. 


Domestic  Electricity. 

^Second  Informal  Bixciixxion    at   the  INSTITUTION  of  ELECTRICAL 
Engineers,  lAuuIon,  April  ISth.  1912.) 

Mit.  W.  M.  MORDEY.  the  first  speaker,  said  he  wished  to  remove  any 
impression  that  the  extension  of  the  use  of  electricity  was  not 
being  maintained  satisfactorily.  Its  progress  c-^  jld  best  be  gathere<l 
by  a  comparison  between  the  results  obtained  by  groups  of  similar 
sized  undertakings  (taking  six  in  each  class)  for  the  years  190S 
and  1910-11.  In  the  case  of  the  London  local  authorities  the 
average  consumption  per  head  in  1908  was  25  units  ;  it  was  now  3ii 
units.  The  comparative  prices  were  2"45d.  and  r9t)d.  ^er  unit,  tn 
the  case  of  the  Loidon  supply  companies  the.«e  figures  were  52  units 
and  75  units  per  head,  and  3*ld.  and  2'4d.  per  unit  respectively. 
Taking  groups  of  towns,  and  excluding  tramways  supply  : — 

Six  large  towns  show  an  increase  of  54  %  in  consumption. 

„  „  a  decrease  of  27  %  in  price. 

Six  medium  towns  show  an  increase  of  32  %  in  consumption. 

„  „  a  decrease  of     ti  %  in  price. 

Six  small  towns  show  an  increase  of  40  %  in  consumption. 

„  „  a  decrease  of  20  %  in  price, 

over  the  same  years  as  were  taken  for  London.  These  figures  were, 
he  considered,  very  satisfactory  for  three  years'  progress. 

Mr.  Frank  Railey  said  cheap  electricity  supply  was  an  essential 
to  its  extended  use  :  he  traced  briefly  the  influence  of  the  com- 
panies' early  installations  of  plant  in  keeping  the  price  higher  than 
it  would  otherwise  have  been,  owing  to  the  necessity  of  ''  scrap- 
ping," pointing  out  the  difficulty  of  obtaining  new  capital, 
which  might  possibly  be  remedied  if  we  possessed  industrial 
banks  or  similar  institutions.  He  thought  the  time  had  arrived 
when  supply  authorities  could  hire  out  apparatus  with  confidence. 
There  were  now  5,000  or  6,000  electric  railiators  iu  use  in  the  City 
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of  London,  and  although  the  price  for  such  supply  C2id.  per  unit) 
seemed  hig:h,  it  competed  with  the  coal  fire  in  offices,  and  was 
favoured  by  architects  owing;  to  the  simpler  building's  which  could 
be  used. 

Mr.  Hugo  Hirst  agreed  with  the  first  speaker  as  to  the  progress 
which  had  been  made,  but  it  seemed  that  we  might  do  better.  In 
hia  opinion,  one  principal  hindrance  to  rapid  development  of  the 
electricity  supply  had  been  municipal  ownership,  which  had  led  to 
development  on  narrow  lines,  within  artificial  boundaries,  and 
irrespective  of  the  engineering  or  commercial  aspects  of  the  case. 
The  many  small  stations  and  different  supply  systems  of  political 
(not  engineering)  origin,  hindered  both  electricity  supply  and 
manufacturing,  and  a  broader  policy  was  required.  We  could  not 
expect  the  same  co-operation  as  in  America,  but  we  ought  to  make 
a  combined  effort  to  further  electricity  supply,  and  the  promised 
industrial  committee  could  do  a  great  deal  to  facilitate  this. 

Mr.  r.  C.  Eaphael,  in  the  course  of  a  spirited  speech,  depre- 
cated the  custom  of  depreciating  electrical  affairs,  and  exaggerating 
possible  deficiences,  which  appeared  to  prevail  amongst  electrical 
men — instancing  many  remarks  made  during  the  previous  dis- 
cussion. One  possible  reason  for  this  was  that  we  were  "  amateur  " 
commercial  men.  The  central  station  man  complained  of  the 
overlapping  of  cooking  and  lighting  loads,  but  he  (the  speaker) 
thought  he  hardly  appreciated  the  position,  instancing  the  fact 
that  gas  cookers  came  into  use  owing  to  their  convenience  during 
the  warm  weather,  when  fires  were  not  wanted.  The  electrical 
cooker  which  would  be  used  in  the  same  way,  would  be  in  evidence 
during  the  period  of  lightest  load  on  the  supply  station,  and  he 
failed  to  grasp  the  objection  to  it.  Of  the  various  systems  of 
charging  for  energy  the  one  propounded  by  Mr.  Lackie  was  ideal, 
although  it  might  possibly  be  improved  on.  He  advocated  the 
hiring  out  of  cooking  apparatus  at  competitive  rates,  and  pointed 
out  that  the  objection  sometimes  made  to  extra  wiring  for  an 
electric  stove,  also  applied  to  a  gas  stove,  which  needed  special 
piping  in  the  first  instance.  He  thought  straightforward  adver- 
tising in  the  daily  papers  was  the  best  method  of  getting  at 
possible  consumers,  but  felt  that  much  of  the  Publicity  Com- 
mittee's energy  was  being  applied  in  the  wrong  direction. 

Mr.  a.  H.  Seabrook  considered  that  lack  of  conviction  and 
knowledge  on  the  part  of  electrical  men  were  the  greatest 
hindrance  to  extended  electricity  supply.  He  deplored  the  fact 
that  so  much  rubbish  was  spoken  and  written  on  the  subject 
by  electrical  engineers.  At  the  Smoke  Abatement  Exhibition 
the  electrical  restaurant  had  supplied  4,000  people  with  meals  in 
1 1  days,  and  the  metered  energy,  which  was  freely  used  for  lamps, 
radiators,  cooking  and  hot  water  supply,  only  amounted  to  3,600 
units,  so  that  the  cost  of  energy  was  not  worth  worrying  about. 
A  firm  of  commercial  caterers  in  Marylebone  were  supplying 
.500  people  daily  with  three-course  meals  electrically  cooked  at 
4d.  each,  in  view  of  which  it  did  not  appear  that  this  method  could 
be  expensive.  The  more  he  saw  of  the  incidence  of  the  lighting 
and  cooking  loads,  the  more  he  felt  that  engineers  who  offered 
very  low  secondary  rates  (including  Southampton  and  Sunderland, 
where  the  secondary  charge  was  ^d.  per  unit)  were  in  the  right. 
Touching  on  the  question  of  carrying  capacity  of  existing  wiring, 
he  had  never  yet  had  to  increase  any  cable  sizes  where  electrical 
heating  or  cooking  was  adopted  in  Marylebone. 

Mr.  B.  M.  Jenkin  considered  that  the  maximum-demand  syst'^m 
of  charging  was  the  curse  of  supply  work  from  the  consumers' 
point  of  view.  As  was  intended  by  the  engineer,  it  did  keep  the 
small  short-hour  consumer  off  his  mains.  But  the  engineer  was 
wrong  ;  what  was  wanted  was  a  diversity  indicator,  and  Mr.  Lackie 
used  an  ampere-hour  meter  for  this  purpose.  It  was  discouraging 
to  a  prospective  consumer  to  have  to  purchase  outright  apparatus 
and  run  wiring  on  a  separate  meter,  without  knowing  the  ultimate 
cost  of  the  venture  ;  the  cost  of  energy  per  unit  was  no  guide  ; 
what  was  wanted  was  the  overall  cost  per  quarter,  together  with  a 
free  trial  of  apparatus. 

Mr.  R.  W.  Hughman  said  supply  engineers  displayed  a  lack  of 
enthusiasm  for  their  own  commodity,  but  electricity  was  always 
the  best  although  not  always  the  cheapest.  If  they  reversed 
matters,  and  imagined  themselves  members  of  the  gas  industry 
looking  at  the  progress  of  electricity,  he  thought  it  would  be 
agreed  that  that  progress  was  very  great  indeed.  He  believed 
that  a  combined  "  publicity  week "  movement,  supported  by  the 
Institution  and  leading  electrical  associations,  would  ha'^e  a  very 
great  effect. 

Mr.  C.  p.  Sparks  made  a  comparison  between  the  early  days  of 
power  supply  work,  when  very  similar  causes  to  tho;e  now  operating 
against  electrical  heating  and  cooking,  held  back  power  supply. 
Factors  such  as  high  cost  of  apparatus,  lack  of  knowledge,  tariff', 
&c.,  were  then  the  drawbacks,  but  apparatus  for  power  work  now 
cost  only  one-quarter  to  one-third  of  what  it  did  then.  He  did  not 
agree  with  the  views  expressed  on  newspaper  advertising  or  with 
picture  postcards,  but  regarded  the  permanent  showroom  demon- 
stration as  the  most  efficient  way  of  reaching  the  public.  In  the 
motive  power  business  a  special  effort  was  made  with  suitable  terms 
in  order  to  get  the  early  consumers,  and  in  this  way  some  know- 
ledge of  the  business  was  gained.  He  did  not  consider  it  financially 
safe  to  hire  out  cooking  apparatus  in  its  present  state  of  develop- 
ment on  similar  lines  to  the  motor,  while  as  to  cost  of  energy,  this 
was  not  so  material  to  the  domestic  consumer  as  the  question  of 
comfort  and  convenience.  He  concluded  by  advocating  co-operation 
between  the  supply  engineer  and  manufacturer  in  regard  to  apparatus 
and  the  institution  of  suitable  showrooms  for  displaying  it  and 
demonstrating  its  use. 

Mr.  H.  Faraday  Proctor  said  ignorance  and  lack  of  enthusiasm 
were  the  greatest  bar  to  progress  now,  and  a  remedy  would  be  to 
allow  all  supply  authorities  to  provide  any  kind  of  apparatus  which 
the  consumer  might  ask  for.     One  drawback  in  the  case  of  muni- 


cipal supply  work  was  the  mixed  constitution  of  electricity  com- 
mittees and  the  influence  which  outside  matters  had  on  their  work. 
He  suggested  that  this  could  only  be  overcome  by  transferring 
such  undertakings  to  the  management  of  local  trusts  composed  of 
men  with  no  particular  axes  to  grind. 

Mr.  W.  E.  Warrilow  deduced  from  the  fact  that  £400,000  per 
annum  was  spent  annually  in  the  States  on  newspaper  adveptising, 
that  a  satisfactory  standard  of  apparatus  had  been  obtained  there. 
He  also  urged  the  co-ordination  of  advertising  effort  in  the  elec- 
trical business,  something  on  the  lines  of  the  British  Commercial 
Gas  Association's  work. 

Mr.  L.  L.  Robinson  (Hackney)  said  many  engineers  had  to  spend 
more  time  in  pushing  on  their  committees  than  in  pushing  the 
supply.  The  West  Ham  undertaking  was  an  example  of  what 
enthusiasm  could  do  in  a  few  years ;  the  load  factor  there  was 
31 '9  per  cent.  Amongst  other  things,  the  electrical  contractor  was 
to  blame  for  the  restricted  development  of  electric  heating  and 
cooking.  The  wiring  contractors  had  succeeded  in  getting  a  clause 
inserted  in  the  Hackney  Bill,  which  quite  prevented  the  local 
supply  authorities  from  quoting  suitable  hire  rates  for  cooking 
apparatus,  and  they  had,  incidentally,  lost  a  great  amount  of  wiring 
work  thereby.  On  the  question  of  price,  it  had  required  Mr.  Merz 
to  show  London  how  much  the  price  could  be  reduced  for  power 
purposes,  and  bankruptcy  had  not  yet  resulted  from  this. 

Mr.  a.  F.  Harrison,  of  the  Publicity  Committee,  defended  its 
work,  pointing  out  that  it  had  2.50  of  the  500  authorities  on  its  books, 
as  well  as  customers  in  India,  Australia,  and  Canada.  Evidently, 
therefore,  the  Committee's  work  was  appreciated.  The  Committee 
would  be  glad  to  co-operate  with  the  other  Associations  and  the 
Institution,  and  it  had  done  so  at  the  Smoke  Abatement  Exhibition 
with  great  success.  He  thought,  perhaps,  a  travelling  exhibition 
on  similar  lines  to  that  would  be  useful.  The  Committee  was  about 
to  start  in  new  premises,  conveniently  situated,  with  a  small  per- 
manent exhibition  of  apparatus.  Newspaper  advertising  was  purely 
a  matter  of  money,  and  he  hoped  the  next  appeal  for  funds  would 
meet  with  more  generous  support  than  the  last. 

The  President  here  announced  that  as  there  were  many  more 
wishing  to  speak  on  this  subject,  a  third  evening — May  2nd — 
would  be  given  up  to  it. 


Wireless  Telegraphy  and  Aviation. — From  time  to 

time  to  time  we  have  reported  various  experiments  which  have  been 
made  concerning  the  transmission  of  messagesfrom,  and  the  reception 
of  signals  by,  air-ships  of  different  types.  The  importance  of 
being  able  to  effect  such  intercommunication  hardly  needs  explana- 
tion ;  in  the  case  of  dirigibles,  ability  to  rapidly  convey  precise 
instructions  as  to  preparations  to  be  made  for  landing  may  well  be 
the  means  of  avoiding  a  serious  disaster,  and  for  military  and  naval 
purposes,  half  the  value  of  an  air-vessel,  of  whatever  kind,  is  lost 
if  the  information  gathered  during  a  reconnaissance  cannot  be 
quickly  transferred  to  headquarters.  In  case  of  foggy  weather,  or 
during  night  flights,  an  aeroplane  will  undoubtedly,  in  future,  be 
able  to  keep  its  bearings  by  the  interchange  of  wireless  signals  with 
headquarters,  and  a  little  consideration  will  suggest  innumerable 
other  contingencies  in  which  the  utility  and  safety  of  airships — 
indeed,  the  very  practicability  of  flight — depend  on  communication 
which,  so  far  as  we  are  able  to  judge,  can  be  provided  by  no  other 
means  than  wireless  telegraphy.  Slow  but  steady  progress  has 
been  made  in  the  design  of  apparatus  for  use  on  board  dirigibles 
and  aeroplanes.  In  either  case,  there  is  no  special  difficulty  in 
receiving  messages  from  a  land  station,  but  in  order  that  messages 
may  also  be  transmitted,  a  very  simple,  robust,  and  powerful 
equipment  must  be  employed,  and  particularly  in  the  case  of  aero- 
planes, weight  must  be  kept  to  an  absolute  minimum. 

Among  the  exhibits  at  the  recent  Airship  Exhibition  at  Berlin, 
were  a  number  of  wireless  sets  specially  designed  for  this  service, 
and  including  : — (1)  Receiving  apparatus  of  specially  low  weight, 
so  constructed  that  the  most  delicate  parts  were  well  protected 
from  accidental  injury  (especially  by  the  shock  of  a  bad  "  landing  ")  : 
(2)  a  complete  transmitting  and  receiving  equipment  for  aeroplanes, 
in  the  design  of  which  primary  importance  was  attached  to  simplicity, 
lightness,  compactness  and  strength  :  (3)  a  dirigible  equipment, 
similar  to  the  last,  but  heavier,  and  of  greater  effective  range  ;  (4) 
the  "Telefunkenkompass,"  designed  to  aid  the  navigation  of  air 
vessels. 

Daily  demonstrations  were  carried  out  with  the  latter  instrument 
in  the  Exhibition  hall,  the  bearings  of  a  station  at  Spandau  being 
determined.  The  system  employed  involves  no  special  receiving 
apparatus,  and  necessitates  no  calculation  or  other  involved  process 
to  determine  the  bearings  of  the  land  station  from  the  signals 
observed.  The  only  additional  equipment  required  by  the  aviator 
is  a  stop-watch.  At  the  land  station  which  is  acting  as  a  bearing 
point  for  the  air-vessel,  a  number  of  horizontal  antenna;  are 
arranged  as  the  radii  of  a  "  star,  "  and  each  in  turn  is  connected 
with  the  sending  apparatus  by  means  of  a  rotating  contact.  Special 
signals  are  emitted  from  the  aerials  Ijing  in  the  north-south 
direction  and  by  observing  the  time  between  these  signals  and  the 
time  at  which  the  intensity  of  the  received  signals  is  a  maximum 
and  minimum  (respectively  corresponding  to  the  moments  in 
which  the  direction  of  the  "  active  "  aerial  coincides  with,  and  is 
perpendicular  to  the  direction  of  the  air-vessel  from  the  land 
station),  the  aviator  can  work  out  mentally  an  approximate 
bearing. 
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TRADE    STATISTICS    OF    JAMAICA. 


The  following  figures,  showing  the  imports  of  electrical  and  similar 
goods  into  Jamaica  during  the  year  1910,  are  taken  from  the  official 
trade  statistics  recently  iesued  ;  the  figures  for  the  year  1909  are 
given  for  purposes  of  comparison,  and  notes  of  any  increases  or 
decreases  are  added. 

1009. 
Electrical  apparatvn  fur  lighthig, 

and  parts  t hereof. —  £ 

From  Great  Britain         885 

„      United  States        6,768 

„      Germany 156 


10. 

Increase  or 
decrease. 

£ 

£ 

503 

-  -   382 

6,706 
7 

62 
—   149 

Total 


7,809 


7,216  —       593 


Steam  ew/ines,  other  than  agricultural, — 

From  Great  Britain         6,604 

„      United  States        5,029 

„      Germany    ...         ...         ...  251 

„      Other  countries    ...         ...  105 


.5,852 

—  2,752 

1,448 

—  3,581 

— 

—   251 

— 

—   105 

Total  ...         ... 

Machinery,  other  than  steam  engines, 
and  not  agricultural. — 
From  Great  Britain 
„      United  States 
„      Germany    ... 
,,      Other  countries    ... 


Total 

Railway  rails. — 
From  Great  Britain 
„      United  States 
„      Germany    ... 

Total  

Telegraph  and  telephone  wires  and 
apparatus. — 
From  Great  Britain 
„      United  States 
,,      Other  countries 

Total 


11,989  5,300  —   6,689 


... 

4,261 

5,266 

60 

11 

2,084 
3,270 

109 

+ 

2,177 

1,996 

60 

98 

... 

9,598 

5,463 

— 

4,136 

•  •• 

108 

3,861 
395 
384 

+ 
+ 
+ 

3,861- 
287 
384 

108  4,640  +    4,532 


275 

448 

+ 

173 

569 

995 

+ 

426 

15 

— 

— 

15 

859 


1,443 


Earthenware,  china-ware,  and  porcelain. — 

From  Great  Britain         6,913 

„      United  States        881 

„      Germany 1,526 

,,      Other  countries    61 


Total 

Sclcntijic  instruments. — 
From  Great  Britain 
„      United  States 
„      Other  countries 

Total 
Lamps;  S)C. — 

From  Great  Britain 
„      United  States 
„      Germany    ... 
„      Other  countries 

Total 


9,381 


9,916 


2,066 


1,779 


4,487  4,571 


EXPIRING    PATENTS. 


+ 


584 


8,417 

+  1,504 

432 

—   449 

766 

—   760 

301 

+   240 

+ 


535 


1,526 

1,412 

-   114 

495 

323 

—   172 

45 

44 

—     1 

—       287 


1,487 

1,393 

— 

94 

2,861 

2,981 

+ 

120 

111 

137 

+ 

26 

28 

60 

+ 

32 

84 


We  are  informed  by  Messes.  W.  P.  Thomppon  &  Co.  that  about  530  complete 
applications  for  electrical  patents  were  filed  during  the  year  1898.  Only  5-J  of 
the  patents  granted  on  these  applications  have  been  maintained  for  their  full 
term,  viz.,  14  years,  and  these  being  of  considerable  value,  we  give  short 
abstracts  of  them  below  : — 

121.  January  3rd,  1898.  "  Measuring  electricity."  10.  Batault.  Kelates  to 
Meters.— An  a.c.  motor  meter  has  spindle  geared  to  a  counter,  carrying  a  con- 
ducting-disk  in  the  spaces  in  a  stationary  laminated  iron  circuit.  The  magnet 
is  excited  by  a  shunt  coil,  and  its  poles  are  slotted  radially  to  receive  series 
coils,  which  enclose  only  part  of  the  section  of  the  iron.  The  poles  may  be 
divided  equally  or  unequally  in  section,  and  the  series  windings  may  enclose 
parts  both  on  one  side  of  the  magnet,  as  fchown,  or  one  part  only,  or  parts 
symmetrical  about  the  axis.  The  arrangement  shown,  in  which  the  series 
windings  produce  like  poles  at  both  ends  of  the  magnet,  has  the  advantage  that 
currents  induced  in  the  two  series  coils  act  oppositely  on  the  disk,  so  that  this 
is  not  rotated  when  no  main  current  is  passing. 

591.  January  9th,  1898.  "  Microphones."  A.  Gbaham.  Microphones  are 
constructed  so  as  to  be  waterproof  and  to  be  capable  of  resisting  shocks  when 
used  in  exposed  positions,  such  as  on  ships,  by  divers,  &c.  A  disk  of  vulcanised 
fibre  carries  in  a  recess  a  carbon  cup  wii  h  a  backing  of  paper,  felt,  &c.  A  carbon 
and  metal  diaphragm  closes  the  front  of  the  carbnn  cup  and  has  its  edges 
preferably  soldered  to  a  metal  ring.  A  protective  sheet  is  set  in  the 
mouthpiece.  The  joints  are  all  made  good  by  solder,  shellac,  or  other  suitable 
means. 


809.      January    llth.    1898.      "Calling    device*  for   f'^ri"'.     >■    ' -.sr- .-'=.•■ 
Stbowokh  ACTOMATif;  Tf.i,»i>hoiik  Kkhakok.     (W.  p.  7  ;.',r.-,f  '.;.        !'(.;-.•'.  to 
calling  app»ratu  ';lect  any  other  labson^t-r  w^-      ' 

on  an  automatic  '  r  disk  ismoont^don  tbefrcr. -. 

of  a  tubular  xhaf.  ....^.  j.    yj.  ..o  .....-,.  .......  .ie«i  an  e«c»p*mpnt  disk  with    \....- 

corresponding  to  the  numberi  on  the  difik.  A  coiled  spring  holds  tbf;  d-.ii  in 
its  normal  position  and  allows  it  slowly  to  r'tum  order  tbc  action  of  an  ^'-cape- 
mcnt  lever  after  \\  baa  bren  moved  through  any  predet«rmtned  angle.  7be  %\rjm 
return  at  tho  same  time  operateH  a  spring  switch  to  send  a  number  of  impulnes 
to  line  corresponding  to  the  number  of  pins. 

1,.'kj5.  January  19th,  1898.  "  Electric  Lamps."  C.  A.  Bittkr  von  Wsi-MiAca. 
Relates  to  incandesrent  lamps.  Filaments  are  made  of  ctmium,  or  allojs  of 
this  with  ruthenium,  rhrdiom,  or  other  platinum  metals,  or  these  metals 
alone,  and  may  be  coated  with  oxides,  preferably  of  thorium  or  zirconiam. 
They  are  mounted  in  bulbs  which  are  exhausted  or  contain  reducing  gaae*,  and 
tinder  these  circumstances  may  be  heated  to  extremely  high  temperature*, 
80  as  to  emit  a  large  proportion  of  lighting  rays.  An  osmium  filament  may  be 
made  by  coating  a  wire  of  platinum,  or  other  rnetal  having  a  high  melting 
point,  by  warming  it  electrically  in  an  atmosphere  containing  a  Tolatile 
osmium  co-npound  and  a  suitable  reducing  gas,  such  as  a  mixture  of  hydro- 
carbons anu  water  vapour  drawn  from  the  middle  of  a  Bnnsen  flame  :  the 
wire  is  afterwards  slowly  heated  more  highly  to  consolidate  the  Ofminm 
coating,  and  finally  until  the  platinum  has  evaporated,  leaving  a  coherent 
tubular  filament  of  osmium,  which  may  contain  a  little  platinum.  The  of  miom 
coating  may  otherwise  be  deposited  by  electrolysis,  or  by  repeatedly  painting 
the  wire  with  a  solution  containing  osmium,  preferably  made  into  a  paHe 
with  finely  divided  metallic  osmiuni  or  an  osmium  compound,  and  a  binding 
material. 

1,589.  January  19th,  1898.  "  Lamps."  J.  Gcvwrsf,.  Relates  to  means  for 
extinguishing  electric  lights  after  a  predetermined  time.  The  invention  ia 
described  and  illustrated  in  connection  with  gas  lights.  To  extinguish  some  of 
the  gas  lights  before  the  others,  the  gas  cock  has  a  longitudinal  channel  com- 
municating with  two  transverse  channels.  Arms  are  fixed  at  predetermined 
intervals  on  the  disk  of  the  clockwork  mechanism,  a  shoulder  on  the  disk 
turning  the  cock  so  that  the  channels  respectively  register  with  the  gas  supply 
pipes.  The  clockwork  then  turns  the  cock  sufficiently  to  cloee  the  channel 
and  extinguish  the  lights  supplied  by  the  pipe. 

5,034.  March  Ist,  1898.  "  Measuring  Electricity."  C.  O.  Ba.-,tias.  Relates 
to  quantity  meters.  An  electrolytic  meter  consists  of  a  g'ass  tube  containing 
acidulated  water  and  two  platinum  electrodes  by  which  the  current  to  be 
measured  or  a  known  fraction  of  it,  is  passed  through  the  liquid.  The  tube 
is  fixed  in  a  case  near  a  scale  adjustable  vertically  and  clumped  by  a  nut  for 
setting  the  zero  mark  to  the  top  of  the  liquid  when  the  tube  is  reSlled.  The 
glass  frame  is  made  with  a  vertical  centre  rod  and  foot.  In  one  arrangement 
the  electrodes  are  connected  with  platinum  wires  sealed  in  the  tube,  the  seals 
being  protected  by  guttapercha  or  the  like  applied  outside.  In  a  modified 
form  the  glass  frame  is  attached  to  a  tube  in  which  the  connecting  wires  are 
sealed  and  insulated. 

5,449.  March  5th,  1898.  "  Measuring"  Electricity."  W.  Dcddell.  Relates 
to  current  meters,  applicable  for  measuring  rapidly  varying  currents  or 
potential  differences,  and  especially  for  showing  or  recording  alternating- 
current  wave  forms.  The  current  is  passed  in  opposite  directions  through  two 
parallel  thin  strips,  stretched  in  narrow  spaces  between  the  pole-pieces  of  a 
strong  magnet.  The  strips  are  held  on  fixed  supports  above  and  below  the 
pole-pieces,  and  at  their  centres  carry  a  mirror,  the  deflection  of  which  is 
measured  by  that  of  a  light  ray,  and  if  small  is  proportional  to  the  current 
passing.  A  thin  iron  partition  is  placed  between  the  strips  and  cut  away  to 
receive  the  mirror:  nonmagnetic  blocks  complete  spaces  which  are  filled  with 
viscous  liquid,  to  damp  the  vibration  of  the  strips.  For  showing  alternating 
wave  forms,  the  light  ray  from  the  mirror  is  reflected  by  another  mirrorrotated 
by  a  synchronous  motor,  so  as  to  give  a  stationary  curve  on  a  transparent 
screen  placed  near  it.  This  curve  may  be  drawn  or  photographed.  When  two 
quantities  are  to  be  observed  simultaneously,  the  instrument  is  provided  with 
two  adjacent  measuring  strips  and  mirrors. 

6,024.  March  llth,  1898.  "  Conduits  for  electric  conductors."  W.  Stkes. 
Conduits  are  formed  of  earthenware  sections  in  which  a  number  of  circular 
tubes  are  formed  parallel.  The  sections  fit  by  spigot-and-socket  joints  on  to 
and  into  which  have  been  cast  linings,  preferably  of  bituminous  material. 
When  the  tubes  are  fitted  without  previously  formed  joint  liners,  a  centreing 
mandrel  is  employed  and  the  joint  is  made  good  with  cement.  In  a  further 
modification  the  ducts  may  be  in  the  form  of  troughs  which  are  filled  with  bitu- 
minous material  and  covered  with  fiat  lids  after  the  cables  have  been  laid. 

6,989.  March  22nd,  1898.  "  Measuring  electricity."  E.  Weston.  Relates  to 
current  meters.  Two  instruments  are  mounted  on  the  base  and  provided  with 
two  scales  or  one  common  scale  on  which  their  needles  indicate  independently, 
so  that  both  are  readable  at  the  same  time.  The  instruments  may  be  volt- 
meters or  ammeters.  The  coils  are  pivoted  between  insulated  ron-magnetic 
bridges  and  enclose  iron  cores  betwef  n  the  pole  pieces  of  two  parallel  magnets. 
The  coils  carry  the  pointers  and  counterweights,  and  are  connected  to  ter- 
minals by  flat  spiral  springs, 

6,991.  March  22nd,  1898.  "Measuring  electricity."  E.  Weston.  Relates 
to  current  meters  having  pivoted  coils,  movable  about  fixed  cylindrical  ceres 
between  the  pole  pieces  of  permanent  msgnets,  said  meters  being  provided 
with  several  improvements  in  details  of  construction.  The  pivo's,  to  engage 
in  bearing  jewels,  are  supported  on  the  movable  coil.  Fach  support  is  made 
by  turning  down  the  end  of  an  aluminium  bar  to  two  smaller  diameters 
drilling  the  end  to  receive  the  pin,  which  is  forced  into  it.  screw  threading  the 
smallest  part  to  receive  a  nut  and  milling  tiat  sides  on  the  intermediate  part 
to  receive  a  pointer  ;  a  thin  piece  of  the  end  of  the  bar  is  then  cut  off,  forming 
a  plate  which  can  be  cemented  on  the  coil. 

6,99lA.  March  22nd,  1898.  "  Pointers  for  instruments."  E.  Wksios.  Elec 
trical  and  other  measuring  instruments  are  proviaed  with  light  metallic 
pointers  which  can  be  accurately  counterbalanced  so  as  to  remain  in  definite 
positions  in  any  position  of  the  instrument.  A  cross-piece  is  cut  from 
aluminium  sheet,  with  four  narrow  arms,  and  a  central  slot  to  fit  the  spindle 
of  the  instrument.  In  one  form  three  arms  are  screw  threaded  to  oarry 
adjustable  balance  weights.  Each  weight  is  a  short  tube  screw  threaded 
internally  at  one  end,  the  plain  part  serving  as  a  guide  in  pi<-.cing  it  on  the 
arm  ;  the  screw-threaded  part  is  either  made  of  smaller  bore  than  the  plain 
part,  or  lo  split  and  compressed.  In  a  modification  the  point  is  formed  of  a 
piece  of  thin  sheet  aluminium  which  is  stamped  with  a  corrugation  to 
stiffen  it. 

7,196.  March  21th,  1898.  "  Explosion  engines."  F.  R.  Simms.  Relates  to 
the  ignition  of  internal  combustion  engines.  An  electrical  contact  is  broken 
by  a  snail  cam,  and  the  angular  position  of  the  cam  on  the  shaft  is  altered  to 
control  the  speed.  The  half-speed  counter-shaft  drives  another  shaft  at 
same  speed.  This  shaft  carries  the  snail  cams  for  operating  the  contact 
breakers,  and  has  a  helical  feather  that  works  in  the  wheel,  so  that  by  moving 
the  shaft  lons,'itudinally  its  angular  position  is  altered.  A  wheel  on  the  shaft 
gears  with  a  long  pinion  of  half  its  size,  turning  freely  on  the  shaft,  and 
carrying  an  eccentric  that  actuates  synchronously  with  the  contact-breakers 
the  oscillating  envelope  between  the  fixed  armature  and  field  magnets  of  a 
dynamo, 

7,298.  March  25tb,  IS98.  "Relates  to  lighting  and  extinguishing  gas."  G. 
Lkntschat.  The  gas  supply  is  controlled  by  a  rotary  disk  valve  actuated  by 
the  armature  of  an  electromagnet.  The  disk  valve  is  formed  with  series  of 
ratchet  teeth  and  holes,  and  at  each  passage  of  the  electric  current  is  turned 
to  the  extent  of  one  tooth  by  a  pawl  ou  the  pivoted  aiuiature.  When  the 
holes  coincide  with  the  chanrels  the  gas  is  on,  and  when  the  wheel  is 
moved  one  tooth  the  channels  are  closed  by  the  solid  parts  of  the  disk, 
and  the  gas  is  cut  off.  By  varying  the  number  of  holes  relatively  to  the  number 
of  teeth  a  number  of  street  or  other  lamps  may  be  either  ignited  simul- 
taneously and  extinguished  in  consecutive  groux)s,  or  ignited  in  consecutive 
groups  and  extinguished  simultaneoasly. 
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7.470.  March  28th.  1898.  "  ElectroIysiB."  W.  L.  Wise.  (Solvay  &  Co.) 
Relates  to  the  electrolysis  of  alkaline  chlorides  and  other  salts  by  the  use  of 
mercury  cathode.  The  tank  is  provided  with  a  layer  of  mercury  which  con- 
tinuously overtlows  at  the  adjustable  weir,  carryirg  with  it  the  amalgam 
formed,  and  thereby  always  presenting  a  clean  surface.  It  then  passes  to 
another  which  may  be  a  similar  electrolytic  apparatus  in  which  the  mercury 
is  regenerated.  The  mercury  is  raised  by  an  elevator  or  a  pump  and  enters  the 
well  at  the  opposite  end  to  the  weir.  This  circulation  is  continuous.  When 
it  is  desired  to  clean  out  the  cell,  one  end  may  be  raised  ty  a  screw.  The 
electrolyte  is  preferably  caused  to  continuously  flow  in  the  same  direction  as 
the  top  mercury  layer.  * 

7.471.  March  2Sth,  1898.  "Electrolysis."  W.  L.  Wise.  (Solvay  &  Co.) 
For  the  purpose  of  obtaining  the  maximum  output  in  the  electrolysis  of  an 
alkaline  chloride  by  means  of  a  mercury  cathode,  the  electrolyte  is  composed 
of  two  layers.  The  lower  one,  of  great  density,  lies  on  the  mercury  and  is 
practically  free  from  chlorine.  The  upper  one,  of  small  density,  lies  on  the 
former  layer,  contains  the  anode  or  anodes,  and  becomes  saturated  with 
chlorine. 

8,274,  April  7th,  189s.  "  Electric  bells."  H.  Oppenheimer.  A  bell  for  use 
in  mines,  chemical  works,  dye  works,  breweries,  &c.,  has  the  armature  and 
hammer  mounted  on  opposite  ends  of  a  pin  which  is  passed  through  the  base, 
gas-tight  and  liquid-tight,  either  by  grooving  and  packing  the  pin  or  passing 
it  through  a  gland  stuffing  box.  The  cover  is  packed  with  a  pai affined  cord, 
lie,  and  the  terminals  are  insulated  in  a  cast-iron  box  filled  with  paraflBn  wax, 
and  provided  with  a  cover.  The  armature  is  held  clear  of  the  magnet  by  a 
spring  and  is  balanced  by  the  hammer. 

8,832.  Aprill5th,  1898.  "Electricity  measuring  clocks."  C.  E.  O'Khenan. 
Commutator  motor  meters  are  made  with  disk  or  cylinder  armatures,  con- 
taining no  conducting  materials  except  their  coils,  and  no  moving  iron.  These 
move  in  constant  magnetic  fields  produced  by  permanent  or  electromagnets, 
the  latter  being  laminated  for  use  with  alternating  currents.  The  armatures 
are  connected  in  parallel  with  fixed  resistances,  which  are  made  non-inductive 
and  of  material  having  small  temperature  variations.  Friction  is  compensated 
by  placing  a  resistance  in  series  with  the  armature,  and  connecting  a  point 
between  this  resistance  and  the  armature  through  another  resistance  with  the 
second  supply  main,  so  that  a  small  current  passes  constantly  through  the 
armature.  To  register  merely  the  time  during  which  current  is  supplied,  the 
field  of  a  quantity  meter  may  be  produced  by  an  unsaturated  electromagnet 
carrying  the  main  current  so  that  the  armature  has  the  same  velocity  with 
any  current.  A  quantity  meter  may  be  supplied  with  current  from  a  battery 
of  constant  voltage  to  serve  as  a  clock.  On  a  constant  current  supply  system 
a  quantity  meter  may  be  connected  between  the  mains,  a  high  resistance 
being  used  in  parallel  with  the  armature.  Other  energy  meters  may  be  con- 
structed similarly  to  the  quantity  meters,  the  fields  being  produced  wholly  or 
partly  by  unsaturated  electromagnets  connected  between  the  mains ;  the 
armatures  carry  the  main  currents.  Such  an  instrument  may  be  used  with 
continuous  or  alternating  current  as  a  lamp  hour  meter, 

(To  be  continued.) 
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Complied  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
LiTerpool  and  Bradford,  to  whom  all  inguirieB  should  be  addressed. 


8,286.    "  Electric  leakage  indicators."    R.  M.  Marshall.    April  6th. 

8,327.  "Electric  igniters."  J.  Born.  (Convention  date,  April  7th,  1911, 
France.)    April  6th.    (Complete.) 

8,340.    "  Ignition  apparatus."    O.  Schlick.    April  6th.    (Complete.) 

8,352.  "  Electric  telegraph  transmitting  systems  and  apparatus  therefor." 
E.  R.  Barker.    April  9th. 

8,443.  "  Means  for  leading  electric  and  other  power  into  revolving  struc- 
tures."   R.  H.  S.  Bacon  and  F.  W,  H.  Shepherd.    April  9th. 

8,491.    "  Electric  charging  apparatus."    J.  D.  Oligny.    April  10th. 

8,526.    "  Planimeters."    British  Thomson-Houston  Co.,  Ltd.    April  10th. 

8,542.     "Sparking  plugs."    R.F.Hall.    April  11th. 

8,559.  "  Arrangement  for  determining  position  by  means  of  electromagnetic 
waves."  W.  P.  Thompson.  (Qes.  furDrahtlose  Telegraphic  m.b.H.,  Germany.) 
April  11th.     (Complete.) 

8,561.  "  Apparatus  for  the  electric  lighting  of  railway  trains  and  like  pur- 
poses."   J.  R.  Johnstone.    April  11th. 

8,566.  "  Arrangement  and  sealing  of  electric  conductors  into  mercury 
vapour  electric  apparatus  and  the  like."  Brush  Electrical  En(hneehing 
Co.,  Ltd.,  G.  T.  Wood  and  A.  E.  Salisbury.     April  11th. 

8,569.  "  Protective  devices  for  electric  distribution  systems."  British 
Thomson-Houston  Co.,  Ltd.,  and  E.  B.  Wedmore.    April  11th. 

8.571.  "Manual  and  semi-automatic  telephone  exchange  systems."  P.  R. 
McBekty.  (Divided  application  on  17,211/11.  Convention  date,  July  27th, 
1910,  United  States.)    April  Uth.    (Complete.) 

8.572.  "  Automatic  or  sjmi-automatic  telephone  exchange  systems."  F.  R. 
MoBerty.  (Divided  application  No.  17.211/11.  Convention  date,  July  27lh, 
1910,  United  States.)    April  11th.    (Complete.) 

8.573.  "  Automatic  or  semi-automatic  telephone  exchange  systems."  P.  R. 
McBerty.  (Divided  application  on  17,211/11.  (Convention  date,  July  27th, 
1910,  United  States.)    April  11th.    (Complete.) 

8  579.    "Electric  induction  furnaces."    H.G.Solomon.    April  11th. 

8,590.  "  Automatic  protection  device  for  electric  circuits."  P.  M.  Levy  and 
H.  T.  Gboroe.    April  11th.    (Complete.) 

8  611.  "Electric  motor  control  systems."  British  Thomson-Houston  Co., 
Ltd.     (General  Electric  Co.,  United  States.)    April  11th. 

8,687.  "Sparking-plug  for  motors,  aeroplanes,  and  the  like."  J.  Dudley 
and  J.  Humi'age.    April  11th. 

8,640.  "  Slip-ring  collector  devices  for  electrical  iDStruments  and  machines." 
A.  Denny  and  F.  T.  Edgecombe.    April  12th. 

8.677.  "Electric  cigar-lighters."     L.T.Dixon.     April  13th. 

8.678.  "  Electromagnetically  operated  switches,  particularly  adapted  for 
controlling  electric  motors."    E.  Schattner.    April  12th.    (Complete.) 

8,(382.  "  Electrical  geysers  and  the  heating  elements  for  same,  which  same 
elements  can  also  be  applied  to  other  types  of  electrical  heating  and  radiating 
apparatus."    C.  R.  Belling.     April  12th. 

8,695.  "  Memorandum  pad  for  use  with  table  telephone  instruments."  J.  G. 
Hay.    April  12th. 

8,714.  "  Electric  signal  switch."  C.  Beck  and  A,  Beck.  April  12th. 
(Complete.) 

8,719.    "  Electric  soldering  irons."    A.  Fletcher.    April  12th. 

8,724.  "Electrical  measuring  instruments."  B.  Thom80.n-Hou.ston  Co., 
Ltd.,  and  P.  Holden.    April  12th. 

8.728.  "Construction  of  electric  lamp  holders."  R.  N.  Cunningham.  April 
12th. 

8,740.  "Construction  of  electromagnets,  transformers  or  induction  coils." 
R.  8.  Weight.    April  13th. 

8.745.  "Electric  resistances  or  dimmers  for  use  in  governing  the  flow  of 
current  through  incandescent  lamps."    E.  T.  Middlfmiss.    April  IStli. 

8.746.  "  Electrotype  and  process  for  the  production  thereof."  J.  Muray. 
April  18th. 


8,757.  "Tungsten  powder  for  the  production  of  incandescent  bodies  and  a 
pro'cess  of  manufacturing  same."  J.  Hcbers.  (Julius  Pintscb  Akt.-Ges., 
Germany.)    April  13th. 

8  758.  "  Tungsten  or  the  like  metal-filament  and  a  process  of  manufacturing 
same."    J.  Hubers.    (Julius  Pintsch  Akt.-Ges.,  Germany.)    April  13th. 

8,767.    "  Form  of  zinc  for  galvanic  batteries."    E.  E.  Moore.     April  13th. 

8.790.  "  Electric  refining  crucibles."  E.  C.  R.  Marks.  (Patents  Pur- 
chasing Co.,  United  States.)    April  13th.    (Complete.) 

8.791.  "  Electric  arc  furnaces."  E.  C.  R.  Marks.  (Patents  Purchasing 
Co.,  United  States.)    April  13th.    (Complete.) 

8,793.  "  Telephone  relays  and  repeaters."  F.  A.  Stirbup.  April  13th. 
(Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  In  the  following  list  may  be  'obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1910. 


Sklf-Requlating  Dynamo-Electric  Machines.    A.  H.  Vandervell  and  C.  A. 
Midgley.    29,493.    December  80th.    (Patent  of  Addition  not  granted.) 


1911. 

Ignition  System  for  Internal-Combustion  Engines.    C.  F.  Kettering.    5,902. 

March  9th.     (March  12th,  IWIO.) 
Apparatus  for   Generating   Electricity  on   Motor-Driven  Vehicles  and 

the  like.    H.  F.  Joel  and  J.  Taylor.    6,257.    March  18th. 
Control  Systems  for  Electric  Hoisting  Apparatus.   Allgemeine  Electricitats 

Ges.    6,293.     March  13th.    (March  12th,  1910.) 
Multiple  Teiephony.    E.  Ruhmer.    6,549.    March  lEth.    (March  16th,  1910.) 
Electrical  Signs,  Advertising  Devices  and  the  like.    G.  Wallace  and  J.  E. 

Graham.    6,863.     March  18th. 
Electrodes  for   Flame  Arc  Lamps  or  the  like.     Oliver  Arc  Lamp,  Ltd., 

C.  Oliver  and  W.  M.  D.  Pell.    6,986.    March  20th. 
Electrostatic   Measuring   Instruments.    G.  L.  Addenbrooke.    9,077.    April 

12th. 
Apparatus  for  Removing  Botler-Scale  and  the  like.    Electric  Safety  Boiler 

Cleaner,  Ltd.,  and  W.  Ardill.    9,567.    .4pril  19th. 
Electromagnetic   Levitating   and   Transmitting  Apparatus.    E.  Bachelet. 

9,573.    April  19th. 
Remote    Control    Systems   for    Electrically-Driven    Vehicles.     Electro- 

motoren  Werke  Hermann  Gradenwitz.     10,550.     May  1st.    (May  27th,  1910.) 
Method  of  Feeding  Low-Voltage  Lamps  and  other  Low-Voltage  Elec- 
trical Devices  in   a   High-Voltage   Net.     L.  Neu.     10,965.     May  6th. 

(July  7th,  1910.) 
Telephone  Instruments.    H.  G.  Matthews.    12,730.    May  26th. 
Electrical   Accumulators   for    Ignition,    Traction,    Lighting   and   other 

purposes.    J.  Bayley  and  S.  Wood.    13,266.    June  2nd. 
Electric  Relays.    W.  R.  Sykes's  Interlocking  Signal  Co.,  J.  C,  Bykes  and 

R.  W.  Tarrant.     14,615.    June  20th. 
Electric  Ignition  Fuses.    SchafBer  rekte  Glossl  and  D.  Weiss.    16,219.    June 

29th. 
Circuits  for  Telephone  Instruments.    British  Insulated  and  Helsby  Cables, 

Ltd.,  and  J.  B.  Redfern.     15,502.    July  4th. 
Electric  Motor  Control  Systems.    British  Thomson-Houston  Co.    (General 

Electric  Co.)    15,841.    July  7th. 
Q'elephone    Exchange    Circuits.    Western  Electric  Co.    ^Western  Electric 

Co.)    18,649.    August.lSth. 
Electrical  Tell- Tale  Apparatus  for  Watchmen  and  the  like.    H.  Lake. 

(F.Williams.)    19,313.     August  29th. 
Impulse  Transmitters  for  Automatic  Exchange  Telephone  Systems.    G.  A. 

Betulander,    19,661.    September  4th.     (September  5th,  1910.) 
Electromagnetic   Valves   for  Gas  Apparatus.     E.  Tellier  and  Compagnie 

Anon,  des  Allumeurs  Extincteurs  du  Gaz  a  Distance  Systeme  Gote.    20,402. 

September  14th. 
Electrolytic  Deposition   of  Metals,  particularly  upon  Iron  and  Steel 

Surfaces.    Q.  Marino  and  P.  Marino.    22,141,    October  7th. 
Means  for  Oper.vting  Tramway  Points  or   Switches.    M.  Renner.    24,531. 

November  4th. 
Buffer  Machines  used  in  connection  with  Electrical  Buffers.    Siemens- 

Schuckertwerke  Ges.    24,741.    November  7th.    (November  8th,  1910.) 
Method  and  Furnace  for  Reduction   or   Smelting  of  Ore  with  Electric 

Current.  Aktiebolaget  Elektrometall.    25,862.  November  20th.  (November 

25th,  1910.) 
Gas-Detecting  Apparatus  foe  Portable  Electric  Hand-Lamps.    G.  J.  Ralph 

and  J.  H.  Holmes.    6,364.     March  14th. 
Sterilising  Liquids   by   Means   of  Ultra-Violet  Ravs.    M,  von  Reckling- 
hausen.   6,759.    March  17th. 
Incandescent  Electric  L*mps.    J.  T.  Robin.    6,856.    March  I8th. 
Electrodes  for  Flamk  Arc  Lamps.     Oliver  Arc  Lamp,  Ltd.,  C.  Oliver  and 

W.  M.  D.  Pell.    6,984.     March  20th. 
Electric  Lampholders.    L.  M.  Waterhouse.    7,1()1.    March  22nd. 
Magneto   Trip    Mechanism    for   Internal-Combustion    Engines.     K.  E.  L 

Guinness.    7,376.     March  21th. 
Controllers  for  Electric  Motors.    J.  Smith.    10,219.    April  27th. 
Intercommunication  Telephone  Systems.    Sterling   Telephone   and  Elect) 

Co.  and  P.  G.  Bell.     11,287.     May  9ih.     (Addition  to  1,631  of  1910.) 
Telephone   Signalling  Systems.     C.  H.  Ellison  and  C.  M.  Jacobs.    13,176. 

May  20th. 
Plug  and  Rocket  Connections,  Electrical.    A.  P.  Lundberg,  C.  0.  Lundberg 

and  P.  A.  Lundberg.     12,225.    May  20th. 
Electrically   Operated   or    Controlled    Indicating   Apparatus    for   use 

with   Signalling   Apparatus   on    Railways.     A.  H.  Johnson  and  J.  P. 

O'Donneil.     12,838.    May  29th. 

ELECTHICAiLY     OPERATED     OR      CONTROLLED      INDICATING     APPARATUS     FOR     USE 

WITH    Signalling    Apparatus    on    Railways.     J.   T.   Russell    and    C.  S. 
Saunders.    12,941.    May  80th, 


L. 
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Safety   Fuses   for    Electrical   Installations.     Appareillage  Qardy  (S.A.). 

8.121.    February  7th.    (February  23rd,  1911.) 
Sanitary    Pbothctobb    for    Telephone    Transmitters.     C.  Adams.     2,836. 

January  29th. 
Watertight  Terminal  for  Electrio  Cables.    Firm  of  Robert  Bosch.    3,026. 

February  6th.    (FebruaJT  20th,  1911.) 
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For  some  vears,  as  our  readers  know,  we  have  devoted  much 
attention  to  the  snbject  of  British  trade  with  Canada,  and 
we  have  repeatedly  published  articles  pointing  out  the 
immense  possibilities,  both  present  and  future,  of  this  outlet 
for  our  manufacturers,  as  well  as  letters  from  correspondentg 
possessed  of  special  knowledge  of  the  conditions  obtaining 
in  this  market.  Briefly  recapitulating,  we  may  say  that  the 
principal  facts  thus  demonstrated  have  been  the  followiDg  : 

Canada  is  undoubtedly  advancing  with  rapid  strides  ;  her 
natural  resources  are  almost  unlimited,  her  population  is 
increasing  in  a  high  ratio,  and  she  offers  a  magnificent  field 
,  for  engineering  enterprise  in  connection  with  the  develop- 
ment of  her  abundant  water-power,  the  provision  of  transit 
facilities,  and  the  establishment  of  industries.  Moreover, 
her  people  are  alert  and  up-to-date  in  their  ideas,  and  are 
eager  to  take  advantage  of  the  latest  improvements  in 
machinery  and  plant,  while  the  use  of  electricity  is  practi- 
cally universal.  The  Dominion  is  separated  from  the  United 
States  over  a  length  of  more  than  2,000  miles  by  a  merely 
imaginary  boundary  line,  yet  she  is  willing  and  anxious  to 
trade  over-seas  with  this  country,  and  even  offers  us  a  pre- 
ferential tariff — the  recent  rejection  of  the  proposed 
reciprocity  treaty  is  fresh  in  memory.  But  our  manu- 
facturers, for  various  reasons,  have  not  hitherto  availed 
themselves  of  their  opportunities  in  Canada  to  any  consider- 
able extent  :  a  certain  amount  of  business  is  carried  on 
directly,  and  many  firms  have  agencies  there,  but  neither 
method  has  more  than  scratched  the  surface  of  the  soil. 
First-hand  trading  is  possible  only  in  certain  lines,  and  has 
little  tendency  to  develop  beyond  its  existing  boundaries. 

Agencies  are  notoriously  unsatisfactory ;  the  customer 
feels  that  he  is  dealing  with  an  unsubstantial  shadow,  the 
agent  has  little  inducement  to  push  British  wares  rather 
than  those  of  American  firms  which  he  may  also  represent, 
and  the  manufacturer  never  gets  into  touch  with  local  con- 
ditions and  requirements.  On  the  other  hand,  the  establish- 
ment of  a  branch  office,  in  charge  of  a  representative  vested 
with  the  requisite  authority  to  treat  with  clients  at  his  own 
discretion,  involves  an  outlay  which  ciinnot  be  contemplated 
without  the  strongest  grounds  for  anticipatini;  a  large 
demand,  and  to  l)e  effective,  necessitates  the  organisation  of 
a  large  number  of  sub-offices,  to  cover  so  enormous  an  area 
as  that  of  the  Dominion.  As  regards  the  quality  of  our 
manufactures,  it  is  admitted  that  tney  are  at  least  as  good  as 
those  of  the  United  States — often  better— and  if  the 
demand  for  them  were  sufficient,  our  manufacturers  would 
willingly  modify  their  designs  to  satisfy  local  conditions  and 
national  predilections.  In  spite  of  the  seeming  nearness  of 
the  United  Sttvtes,  we  are  little,  if  at  all,  handicapped  by 
distance,  either  in  time  of  delivery  or  in  cost  of  freight,  for 
our  goods  are  largely  water-borne,  even  to  the  heart  of 
Canada,  and  can  actually  be  delivered  at  Vancouver  more 
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cheaply  than  iroods  from  the  Eastern  States.  Further,  in 
point  of  cost  of  production  we  are  undoubtedly  in  a  better 
position  than  our  rivals,  without  considering  the  benefit  of 
preference  both  by  tariff  and  by  national  sentiment,  which 
must  not  be  ignored.  We  have  against  us  the  efficiency  of 
the  American  salesmen  who  abound  in  Canada,  and  who, 
being  familiar  with  the  customs  and  modes  of  thought  of  the 
country,  are  in  a  better  position  than  Englishmen  to  push  their 
wares,  while  their  local  knowledge  enables  them,  time  and  again, 
to  oft'er  incredible  guarantees  with  the  certainty  that  their 
professions  will  never  be  put  to  the  test,  and  to  grant  long 
credit  where  a  British  firm  would  feel  compelled  to  stipulate 
for  cash  with  order.  Again,  American  practice  has  largely 
imposed  itself  upon  Canadians — many  of  whom  have  been 
trained,  more  or  less,  in  American  Institutions — and  their 
apparatus  are,  therefore,  more  readily  adapted  to  Canadian 
needs  than  ours.  Lastly,  there  undoubtedly  exists  in  Canada 
an  impression,  which  loses  nothing  from  American  efforts, 
that  this  country  lags  behind  the  times,  and  cannot  produce 
the  newest  and  most  modern  goods.  Add  to  this  that, 
owing  to  the  demand  for  engineers  in  Canada,  many  men  in 
highly  responsible  positions  have  had  no  technical  training 
to  speak  of,  and  are  very  much  in  the  hands  of  clever  and 
voluble  American  selling  agents.  These  are  the  conditions, 
and  it  will  be  seen,  on  summing  them  up,  that  in  many 
respects  they  are  in  our  favour  :  while,  where  the  contrary 
appears  to  be  the  case,  it  is  largely  due  to  misconception,  or 
ignorance  of  our  capabilities,  to  the  lack  of  intimate  com- 
munication between  manufacturer  and  purchaser,  and  to  the 
want  of  a  suitable  organisation  to  bring  our  products  directly 
before  the  Canadian  people.  There  are  other  factors — such 
as  the  difficulty  of  obtaining  spare  parts  at  short  notice,  the 
tendency  of  manufacturers  to  give  priority  of  urgency  to 
home  orders,  and  so  on — which  need  not  be  dwelt  upon  at 
the  moment. 

All  these  points,  and  other,  we  have  dealt  with  from  time 
to  time,  and  we  have  consistently  urged  our  manufacturers 
to  tackle  the  question  seriously,  before  it  is  too  late.  It  is, 
therefore,  with  sincere  pleasure  that  we  have  learnt  of  the 
formation  of  an  organisation  designed  to  promote  British 
engineering  trade  with  Canada,  which  appears  to  be  admir- 
ably adapted  to  cope  with  the  difficulties  we  have  mentioned, 
and  to  be  worthy  of  cordial  support.  The  scheme  originated 
with  Mr.  Leonard  Andrews,  who  is  already  well  known  in 
electrical  engineering  circles,  and  played  a  prominent  part 
in  the  establishment  of  the  manufacture  of  large  gas  engines 
in  this  country.  Mr.  Andrews's  attention  was  drawn  to  the 
Canadian  market  two  years  ago — we  were  then  publishing 
an  extended  serial  examining  the  various  promising  markets 
under  the  title  "  Notes  on  Trade  Abroad  " — and  as  the  result 
of  a  tour  in  that  country  he  was  so  deeply  impressed  with  the 
scope  it  offered  for  trade  with  Great  Britain,  that  he  has  since 
devoted  most  of  his  time  to  the  elaboration  of  a  plan  to  sur- 
mount the  diflSculties  of  the  case.  During  that  visit  he 
made  the  acquaintance  of  Mr.  W.  A.  Martin,  assistant 
manager  of  the  Toronto  Electric  Jj'ght  Co.,  one  of  the 
largest  undertakings  of  its  kind,  and  last  year  he  made  a 
second  tour  through  Canada  in  company  with  Mr.  Martin, 
with  the  result  that  his  first  impression  deepened  into  con- 
vicuion.  Negotiations  with  British  manufacturers  showed  that 
the  latter  would  gladly  avail  themselves  of  the  facilities  for 
trade  provided  by  the  scheme,  which  is  roughly  out-lined  below. 


A  company  is  about  to  be  formed,  with  sufficient  capital 
to  command  the  confidence  both  of  British  manufacturers 
and  of  Canadian  bankers  and  purchasers  ;  offices  will  be 
established  in  the  chief  centres  of  the  Dominion,  each  in 
the  charge  of  a  director  of  the  company,  who  will  deal 
directly  with  the  ]5urchaser  and  accept  full  responsibility  for 
the  prompt  delivery  and  fulfilment  of  guarantees  of  all  goods 
supplied.  A  staff  of  experts  will  be  maintained  in  Canada, 
available  for  consultation  wherever  required,  and  a  larger 
staff  of  local  representatives  will  be  distributed  throughout 
the  country,  to  act  as  an  intelligence  department  and  to  seek 
business.  Thus,  the  customer  will  be  sought  out,  pro- 
vided with  expert  advice  —  often  very  necessary  —  and 
enabled  to  negotiate  directly  across  the  table 
with  one  of  the  principals  of  the  company,  vested  with  full 
authority  to  enter  into  contracts  (in  conjunction,  of  course, 
with  the  managing  director)  for  the  supply  of  the  goods.  On 
this  side  there  will  also  be  a  complete  organisation  to  deal 
with  the  manufacturers,  and  equally  armed  with  full 
authority  ;  being  in  effect  the  actual  purchaser,  the  company 
will  be  in  a  position  to  keep  deliveries  up  to  the  mark,  to 
demand  the  fulfilment  of  guarantees,  and,  by  virtue  of  its 
financial  stability,  to  obtain  a  reasonable  allowance  of  credit. 
The  company  will  be  able  to  make  itself  fully  conversant 
with  local  conditions,  and  where  these  necessitate  modifica- 
tions in  our  standard  designs,  to  explain  the  necessity  to  the 
manufacturers,  who  are  perfectly  willing  to  meet  the  require- 
ments where  good  cause  is  shown.  A  number  of  our  most 
important  engineering  firms  have  already  given  their  adhesion 
to  the  scheme,  which  provides  precisely  what  they  need  to 
enable  them  to  cater  for  this  huge  market  on  efficient  and 
economical  lines  ;  but  the  company  is  not  tied  to  these  firms 
only.  In  the  first  instance,  at  any  rate,  engineering  work 
alone  will  be  handled  by  the  company,  but  later  other  depart- 
ments may  be  formed  ;  there  is  abundant  scope  in  this  field 
to  occupy  all  its  attention  for  some  years  to  come.  The 
constitution  of  the  undertaking  has  been  framed  upon  con- 
servative lines,  with  a  view  to  commencing  with  a  moderate 
capital,  and  inci-easing  it  when  the  results  of  its  operations 
are  manifest  and  better  terms  can  be  commanded.  We  shall 
return  to  the  subject  when  details  are  available  ;  in  the  mean- 
time we  commend  the  matter  to  our  readers  as  being  well 
worthy  of  their  close  attention,  and  we  cordially  welcome  a 
venture,  the  success  of  which  would  be  of  the  greatest  benefit 
to  the  British  and  Canadian  peoples. 


It  is  often  necessary  for  men  who  are 
''', ®  .  taking  persons  into  their  service,  to  con- 

Co^enant  ^^^^^  ^^^  propriety  of  introducing  what  is 
known  as  a  restrictive  covenant.  Such  a 
covenant  is  necessary  to  prevent  a  servant  making  undue 
and  improper  use  of  the  knowledge  which  he  acquires  of  his 
employers,  customers,  and  concerns.  It  is,  however,  part  of 
the  law  of  England  that  a  covenant  in  restraint  of  trade  is 
illegal.  How,  then,  do  the  Courts  ever  lend  their  aid  to 
enforce  restrictive  covenants  r  It  has  been  held  that  a 
covenant  which  is  reasonably  necessary  for  the  protection  of 
the  employer  will  be  upheld  :  and  the  numerous  cases  which 
have  been  decided  in  relation  to  these  covenants  generally 
turn  upon  the  question  whether  they  are  reasonable  or  not. 
For  instance,  a  covenant  whereby  a  man  undertook  not  to 
carry  on  the  trade  of  a  "  wireman  "  anywhere  for  the  rest  of 
his  natural  life,  would  clearly  be  void  as  being  unreasonable. 
But  an  agreement  not  to  undertake  employment  as 
traveller  for  any  firm  dealing  in  electric  fittings 
within     a  ,  mile     of     St.    Paul's,    would     be     upheld    as 
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being  reasonably  necessary  for  tlie  protection  of  the  late 
employer,  whow;  customers  might  be  induced  to  leave  him 
at  the  instigation  of  his  late  employe,  A  case  which  was 
heard  recently  in  the  King's  Bench  Division  shows  that  a 
covenant  must  be  certain  as  well  as  reasonable.  The  facts 
were  that  a  man  entered  the  employment  of  the  Provident 
Clothing  and  Supply  Co.  ujx)n  the  terms  that  he  would  not 
"  within  three  years  after  the  termination  of  his  engagement 
....  be  in  the  employ  of  any  firm  ....  carrying  on 
a  similar  business  ....  within  25  miles  of  London  where 
the  company  carry  on  business."  The  employe  having  in 
fact  canvassed  for  another  firm  within  25  miles  from 
London,  the  company  sought  an  injunction  to  restrain  him. 
A  County  Court  judge  granted  an  injunction  ;  but  the 
Divisional  Court,  on  appeal,  discharged  the  injunction  on 
the  ground  that  the  covenant  was  too  vague.  Mr.  Justice 
Pickford  said  :  "  The  words  '  within  25  miles  of  London 
where  the  company  carry  on  business,'  were  words  to  which 
the  Court  could  attach  no  intelligible  meaning,  as  the  com- 
pany had  about  15  shops  in  different  parts  of  London." 
This  case  draws  attention  to  the  importance  of  having  the 
terms  of  a  covenant  of  this  kind  accurately  and  clearly 
stated.  No  doubt  this  particular  clause  was  drafted  when 
the  company  had  only  one  place  of  business  in  London.  In 
that  case  it  would  have  afforded  the  company  protection. 


THE    CAPACITY    OF    SMALL    AIR 
CONDENSERS. 


A   FUKTHEE  step   in   connection   with 

.    ^  the  process  of  concentration  in  the  German 

in  Germany.       ,    f^-    -,  .    -,    ,  .  i  •         ,       . 

electrical  industry  is  now  taking  place  by 

the  establishment  of  a  community  of  interests  between  the 
Siemens-Schuckert  Works  and  the  Bergmann  Electricity 
Works  Co.  To  some  extent  the  scheme  represents 
a  countermove  to  the  association  of  the  A. E.G.  with 
the  Felten  &  Guilleaume  Co.,  which  took  place  some 
time  ago.  The  undertaking  of  the  Bergmann  Co.  has  been 
developed  beyond  its  financial  resources,  and  the  question  of 
the  future  of  the  company  has  for  some  time  past  been  under 
the  consideration  of  the  directors,  and  of  the  banks  connected 
both  with  the  company  and  the  Siemens-Schuckert  group. 
It  has  now  been  agreed  to  raise  the  share  capital  of  the 
Bergmann  Co.  from  £1,450,000  to  £2,1)00,000  by  the  issue 
of  new  shares  of  £1,150,000.  Of  these  the  Deutsche 
Bank,  the  Disconto  Gesellschaft,  the  Schaffhausen  Bank 
Verein,  and  other  banks,  will  take  over  £725,000  and 
offer  the  shares  to  existing  proprietors  at  the  price 
of  110  per  cent.,  whilst  out  of  the  balance  the  Siemens- 
Schuckert  Works  will  subscribe  for  £400,000  at  the  same 
price.  The  Siemens  &  Halske  Co.,  which  is  part  proprietor 
of  the  Siemens-Schuckert  Works,  is  making  an  issue  of 
£1,000,000  in  bonds,  partly  for  the  purpose  of  participating 
in  the  Bergmann  Co.  It  is  significant  that  the  Siemens- 
Schuckert  Co.,  as  a  consequence  of  newspaper  reports  of  the 
proposed  formation  of  a  monopoly  in  the  electrical  industry, 
recently  published  a  statement  submitting  that  both  that 
company  and  the  Siemens  &  Halske  Co.  had  always 
expressed  themselves  against  efforts  to  constitute  an  electrical 
trust,  as  the  creation  of  such  a  combination  would  deprive  the 
industry  of  the  technical  progress  which  is  requisite  if  the 
industry  is  to  continue  to  maintain  its  leading  position 
in  the  world.  It  is  contended  that  an  electrical 
monopoly  could  never  assume  a  permanent  form,  as 
the  industry  does  not  control  the  necessary  raw 
materials,  and  competition  could,  therefore,  be  revived  at  any 
time.  The  Siemens  group  would,  consequently,  greatly 
regret  the  disappearance  of  the  Bergmann  Co.  as  an  in- 
dependent undertaking,  and  it  has  therefore  been  decided 
to  comply  with  the  request  to  co-operate  in  the  maintenance 
of  the  latter.  The  amount  of  the  financial  interest  taken 
will  not  give  the  Siemens-Schuckert  group  a  dominating 
vote  in  the  affairs  of  the  Bergmann  Co.,  and  an  amalgama- 
tion of  the  interests  of  both  companies  is,  therefore,  out  of 
the  question.  On  the  other  hand,  some  of  the  German 
newspapers  contend  that  this  new  association  will  really 
mean  an  abatement,  if  not  a  cessation,  of  competition  by  the 
Bergmann  Co.,  and  that  there  are  now  left  only  two  groups, 
which  frequently  join  hands  in  the  carrying-out  of  large 
enterprises. 


By  CHAS.  E.  hay. 


L\  calibrating  small  air  condensers  recently  it  was  ol>served 
that  the  capacity  appeared  to  be  different  when  the  con- 
denser was  reversed  in  the  circuit.  The  same  phenomenon 
presented  itself  some  considerable  time  ago  when  measuring 
very  small  inductances  with  alternating  current  at  a  fre- 
quency ol  2,000  perio^Js  {jer  second  by  means  of  resistances 
and  an  air  condenser.  The  phenomenon  was  not  looked 
into  then  owing  to  more  urgent  work,  and  to  the  fact  that 


100 


O 
< 

< 


120 


condenser  reading 
Fig.  1 


160 


200 


when  the  air  condenser  was  joined  up  in  one  particular  way  the 
inductance  measurements  agreed  with  the  calculated  results 
to  one  part  in  one  thousand,  which  was  quite  close  enough 
for  the  purpose  in  hand.  On  the  phenomenon  again  appear- 
ing, very  careful  measurements  were  made  by  direct  k.m.f. 
of  about  1,500  volts  and  a  ballistic  galvanometer.  The  results 
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of  these  measurements  are  shown  in  fig.  1.  One  of  the 
curves  represents  the  capacity  when  the  air  condenser  was 
joined  up  in  one  direction,  and  the  other  when  the  wnnec- 
tions  to  the  air  condenser  were  iwersed.  Fig.  2  shows 
the  electrical  connections  of  the  circuit  when  the  measure- 
ments were  made,  that  is,  one  pole  of  the  battery  was  kept 
joined  to  one  plate  of  the  condenser  when  the  discharge  was 
passed  through  the  galvanometer,  as  is  usually  the 
case  when  an  ordinary  discharge-key  is  used.  Fig, 
2  also  represents  approximately  the  electrostatic  field 
when  the  condenser  was  discharged  through  the  gal- 
vanometer. For  convenience  and  clearness,  the  poten- 
tials of  the  battery  are  shown  as  being  concentrated  at 
the  ends  of  the  battery  connections,  and   the  capacity  of 
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the  other  parts  of  the  circuit  as  being  entirely  located  in  the 
condenser,  the  leads  and  galvanometer  being  supposed  not 
to  have  anv  capacity  to  earth.  The  condenser  is  shown  as 
having  plates  of  unequal  area  so  as  to  represent  unequal 
capacities  to  earth,  as  it  is  only  in  this  type  of  air  con- 
denser that  the  phenomenon  appeared.  In  fig.  2  (a)  the 
smaller  plate  of  the  condenser  is  kept  joined  to  the  negative 
pole  of  the  battery  when  the  condenser  is  discharged  through 
the  galvanometer,  and  the  electrostatic  field  depicted 
represents  approximately  the  state  of  the  field  after  the  dis- 
charge has  taken  place.  Of  course,  the  larger  plate  also 
becomes  charged  negatively  in  this  condition,  but  this  is  not 
shown.  The  electrostatic  fields  which  existed  between  the 
plates  of  the  condenser. and  the  larger  plate  and  earth  before 
the  condenser  was  joined  to  the  galvano- 
meter, have  disappeared,  sending 
through  the  galvanometer  a  quantity 
of  electricity  which  is  proportional  to 
the  capacity  between  the  condenser  plates 
and  the  capacity  between  the  larger  plate 
and  earth.  Reversing  the  battery  will 
obviously  not  affect  the  quantity  of  elec- 
tricity passing  through  the  galvanometer, 
but  only  the  direction  of  its  flow.  In 
fig.  2  (b)  the  larger  plate  is  kept  joined 
to  the  negative  pole  of  the  battery  ; 
the  electrostatic  fields  between  the 
plates  of  the  condenser  and  between  the  smaller  plate  and 
earth  have,  in  this  case,  disappeared,  sending  a  smaller 
quantity  of  electricity  through  the  galvanometer,  and  hence 
indicating  a  less  capacity  than  before. 

It  is  clear,  therefore,  that  the  difference  in  the  capacity  of 
the  condenser,  depending  upon  the  way  it  is  joined  up,  is  due 
to  the  fact  that  one  set  of  plates  had  a  greater  capacity  to 
earth  than  the  other  set. 

In  all  the  small  air  condensers  tried  this  phenomenon 
appeared.  It  was  difficult  to  observe  it  with  direct  e.m.f. 
in  some  cases,  as  the  difference  in  the  capacity  to  earth  of 
the  two  sets  of  plates  was  small ;  but  with  alternating  e.m.f. 
at  a  frequency  of  2,000  periods  per  second  it  was  easily 
observed  in  all  cases.  The  practice  of  screening  small  air 
condensers  by  enclosing  the  whole  condenser  in  a  metal 
receptacle  joined  to  one  set  of  the  plates  increases  the  differ- 
ence in  the  capacity  of  the  condenser  very  markedly.  The 
experiments  show  that  in  the  design  of  small  air  condensers, 
especially  for  high-frequency  work,  whether  screened  or 
unscreened,  the  capacity  to  earth  of  each  set  of  plates  should 
be  equal. 


the  necessity  for  providing  a  more  efficient  arrangement 
becomes  apparent  to  the  proprietors  of  the  theatre  ;  and 
although  the  installation  of  a  motor-generator  may  involve 
additional  capital  expenditure,  the  consequent  saving  in  the 
electricity  consumption  will,  in  most  cases,  be  found  to  defray 
the  extra  expenditure  in  a  few  months'  time,  depending  on 
the  voltage  to  which  the  arc  has  previously  been  connected. 

Assuming  that,  in  a  cinematograph  theatre  open  from 
()  p.m.  to  11  p.m.  on  six  evenings  per  week,  the  arc  takes 
an  average  current  of  80  amperes,  and  that  the  supply 
voltage  is  250  volts,  the  monthly  account  for  electricity  at 
3d.  per  unit  will  be  £11  5s.  Fully  three-fourths  of  the 
energy  represented  by  this  sum  has  been  expended  in  heating 
the  resistance  coils  connected  in    series  with  the  arc, 
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Diagram  of  Connections  for  Cinematograph  SuppLt. 


remaining  one-quarter  embodying  the  energy  actually  utilised 
in  the  lantern. 

If  a  motor-generator  be  employed,  the  efficiency  of  the 
system  may  reach  as  high  as  80  per  cent.,  and,  assuming  this 
efficiency,  the  monthly  bill  in  the  foregoing  example  would 
then  amount  to  about  £3  5s. — a  saving  of  approximately  £8 
each  month.  Some  supply  companies  and  municipal  under- 
takings, while  they  do  not  grant  special  rates  for  cine- 
matographs, will,  nevertheless,  allow  the  energy  consumed  by 
motor-generators  to  be  charged  at  power  rates.  A  further 
economy  may  be  brought  about  if  this  concession  be  obtained. 

A  number  of  manufacturing  firms  have  placed  motor- 
generators  for  cinematograph  purposes  on  the  market,  at 
prices  ranging  from  £50  upwards,  and  these  can  be  con- 
structed with  their  motors  wound  for  any  supply  voltage, 
and  the  generator  machines  designed  to  deliver  current  for 
the  arc  up  to,  say,  70  amperes  at  50  to  70  volts.  To  vary 
the  current  taken  by  the  arc,  a  shunt  regulator  may  be  fixed 
in  the  fireproof  compartment  and  connected  to  the  field  coils 
of  the  generator. 

The  motor-generator  will,  of  course,  require  some  atten- 
tion in  the  matter  of  oiling,  cleaning  and  renewals  of  brushes, 


MOTOR-GENERATORS 
FOR    CINEMATOGRAPH    SUPPLIES. 


and  the  risk  of  breakdown  will  obviously  be  slightly 


greater 


[by  a  consi'mer's  engineer.] 


In  these  days,  when  almost  every  town  which  can  lay  claim 
to  be  termed  a  town  has  its  picture  house  or  houses,  it  is 
interesting,  from  an  electrical  engineer's,  as  well  as  a 
company  promoter's  point  of  view,  to  know  what  proportion 
the  cost  of  electrical  energy  for  the  cinematograph  lantern 
bears  to  the  total  cost  of  running  the  picture  house.  It 
will  be  found  that  the  bill  for  electricity  is  an  extremely 
heavy  item  of  expenditure,  no  matter  what  the  method  of 
utilising  the  energy  may  be,  and  much  attention  should 
therefore  be  directed  to  the  ap])aratu8  in  order  to  economise 
the  current  as  much  as  possible. 

Where  a  supply  of  electricity  is  given  by  a  supply 
authority  at  a  pressure  exceeding  100  volts  at  the  terrahials, 
it  is  common  practice  to  feed  the  current  for  the  arc  through 
a  number  of  resistance  coils,  thereby  limiting  the  current  to 
that  value  necessary  for  the  particular  intensity  of  light 
required  for  the  lantern  lens.  This  method  is  simplicity 
itself,  and  naturally  commenus  itself  to  t4ie  average  theatre 
electrician  whose  aspirations  tend  more  towards  reducing 
his  daily  tasks  than  working  his  apparatus  more  economically. 

But  when  it  is  pointed  out  that  the  efficiency  of  this 
method  may  be  as  low  as  20  per  cent,  on  a  250-volt  circuit, 


than  with  the  other  method.  For  emergency  purposes, 
therefore,  it  is  advisable  to  retain  the  resistance  coils,  con- 
nected up  so  that  the  operation  of  a  change-over  switch  will 
throw  the  arc  on  the  supply  voltage  through  the  resistance 
coils. 

The  diagram  above  shows  the  connections  for  this  arrange- 
ment on  a  three-wire  supply.  The  machine  and  resistance  coils 
have  been  placed  in  the  basement  of  the  theatre,  while  the 
shunt  regulator,  d.p.  switch  and  ammeter  are  fixed  on  an 
iron  panel  in  the  operating  box.  A  pair  of  19/18  cables 
and  a  3/22  lead  are  required  between  the  basement  and  the 
box,  and  the  whole  arrangement  conforms  in  every  respect  to 
the  Cinematograph  Act. 


Museum  of  Safety  Appliances.— Mr.  Waidle  recently 

asked  in  Parliament  whether  any  arran<rements  had  yet  been  made 
for  a  museum  of  safety  appliances  in  this  country.  Mr.  McKenna 
said  the  Government  had  decided  to  establish  such  a  museum,  and 
the  arrangements  were  in  hand.  The  selection  of  the  site  hafl 
taken  a  little  time,  but  the  offer  of  a  suitable  site  in  a  central  posi- 
tion in  Westminster  had  now  been  accepted,  and  provision  had  been 
made  in  the  Estimates  for  commencing  the  erection  of  the  building 
in  the  course  of  the  present  year. 

The  Johannesburg^  Gas  En«:ines. — Under  the  heading 

"The  Gas  Engines  Again,''  the  Sout/i  African  Mining  Journal  for 
April  (1th  says:  "The  notorious  Johannesburg  municipal  power 
station  gas  engines  have  been  repurchased  by  Messrs.  Beardmore, 
and  are  now  under  option  to  a  well  known  Soul,h  African  financier. 
It  is  on  the  cards  that  they  will  figure  in  a  new  electrical  power 
scheme  at  an  early  date." 
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THE    COST    OF    TRAIN    LIGHTING. 


By  C.   TOONE. 


There  can  be  no  doubt  that  electric  lighting  is  the  safest 
possible  means  of  illuminating  railway  passenger  vehicles, 
and  there  are  now  so  many  excellent  systems  of  energy  pro- 
duction, or  transport,  and  of  distribution  of  current  from 
coach  to  coach,  that  a  suitable  arrangement  is  to  hand  for 
every  class  of  railway,  and,  apart  from  discussions  as  to  the 
illuminating  "qualities"  of  the  various  sources  available, 
the  adoption  of  electric  lighting  turns  mainly  u])on  the 
question  of  annual  cost.  A  number  of  authorities  have 
PKtimakd  the  latter  for  various  lighting  systems.  Dr.  Jakob, 
of  Baden,  has  collected  the  latest  available  data  concerning 
five  large  Continental  railways,  using  respectively  : — A,  oil 
gas  and  ordinary  mantles  ;  B  and  C,  ordinary  coal  gas  and 
inverted  mantles  ;  D,  electric  lighting  from  accumulators  ; 
E,  electric  lighting  from  carriage  dynamos.  The  chief  of 
the  results  dei'ived  are  given  below,  together  with  simple 
formuhe  for  estimating  the  total  annual  costs  of  the  various 
systems  considered  (see  also  Elektrofeck.  Zeit.,  January  1 1th, 
1!)12). 

As  a  basis  of  estimate  and  comparison,  assume  a  mixed 
second  and  third  class  eight-wheeled  coach,  running  62,500 
miles  per  annum  at  an  average  speed  of  30  m.p.h.  ;  then 
the  running  hours  per  annum  average  2,000,  to  which  may 
be  added  20  per  cent,  to  cover  stoppages  and  lighting  in 
stations  before  and  after  arrivals.  An  allowance  of  300  c.p. 
per  coach  and  burning  hours  equal  to  half  the  total  running 
hours  is  assumed.  Gas  or  accumulator  equipment  may  have 
24  hours,  and  the  battery  in  a  dynamo  equipment  10  hours' 
capacity. 

Including  capital,  maintenance  and  energy  charges  (and 
all  wages  reasonably  chargeable  to  this  account;,  the  lighting 
and  total   costs  per  annum,  in  the  cases  referred  to  above 
are  given  in  francs  as  follows  : — 


Case, 

Actual  lightingf 

Total  animal  cost  "K" 
of  lighting  equip- 
ment 


A.  B.  C.  D.  E. 

182-0         103-1  86-6         177-5  59-4 

492-3         493-0         526*6         652-8         376-5 


From  these  figures  it  will  be  seen  that  the  total  costs  of 
the  above  lighting  equipments  average  500  fr.  for  the  gas 
systems,  650  fr.  for  electric  lighting  from  accumulators,  and 
375  fr.  for  electric  lighting  from  train  dynamos.  Depre- 
ciation and  maintenance  constitute  the  chief  items  of 
expense  in  the  accumulator  system  ;  depreciation  costs  are 
rather  higher  in  the  djnamo  than  in  the  gas  equipments, 
but  the  former  effects  very  important  economies  in  mainten- 
ance and  the  actual  cost  of  current  production. 

A  general  formula  for  the  total  annual  cost  (K  frs.)  of  a 
lighting  system  is — 

K  =  Cj  -f   CjW  -f-   C3B, 

in  which,  w  =  the  annual  track  miles  traversed,  expressed 
in  100,000's  of  kilometres  ;  b  =  lighting  period,  expressed 
in  1,000's  of  hours  ;  C,  c,  C3  =  constants  depending  on  the 
lighting  system  employed. 

For  gas  lighting: — k  =  150  -|-  125  W  +  194  B,  and 
h  =  0-065  -I-  50/1,000  .  B  -I-  41-25  w/l,000  .  B  (//  = 
centimes/c.p.-hour). 

For  accumulator  lighting  : — K  =  171-25  +  155  .  w  -f 
272-5  .  B,  and  h  =  0-0912  -f  57-5/1,000  .  n  +  51-25  .  w/ 
1,000  .  B. 

For  dynamo  lighting  : — k  =  152-5  -I-  158-75  .  \v  -\- 
55-75  .  B,  and  h  =  0-0175  -f  51-25/1,000  .  b  -|-  52-5  w/ 
1,000  .  B. 

The  fixed  charges  and  those  dependent  on  the  distance 
travelled,  are  much  tli^  same  in  each  case,  but  the  1,000- 
hour  value  of  those  depending  on  the  lighting  hours  are 
about  200  fr.  for  gas  lighting,  and  272  and  54  fr.  for 
electric  lighting  by  accumulators  and  dynamos  respectively. 
Lighting  by  accumulators  alone,  is  always  very  costly. 

If  the  fixed  costs  be  equal,  the  cost  of  lighting  by  gas  and 
by  dynamo  is  the  same  when  b/w  =  1/4,  (>.,  when  one  hour's 
lighting  is  required  for  every  400  kms.  train  miles  (about 
8  hours'  run).  For  longing  lighting  periods  per  train  mile, 
the  dynamo  system  is  the  cheaper. 


On  very  long  jonmeys,  such  as  are  common  on  Conti- 
nental and  Amerifsin  railways,  it  may  be  necessary  to  c-arry 
a  double  supj>ly  of  gas  or  two  sets  of  accumulators.  Such  a 
necessity  at  once  enhances  the  relative  superiority  of  the 
dynamo  system  and  the  new  equations  for  k  Vjecome  : — 


Gas 

Accumulat^jrs 

Dynamo 


K  =  150  -I-  169  .  w  4.  194  .  B 
K  =  275  -I-  244  .  w  -f  275  .  B 
K   =  150  -f  150  .  w  -I-     56  .  B 


and  dynamo  lighting  shows  considerable  economy  even  for 
small  values  of  b  (the  lighting  houi-sj.  The  general  con- 
clusion t<^  be  derived  from  the  above  notes  is  that  dynamo 
lighting  is  always  preferable  Ui  accumulator  lighting  for 
trains,  and  that  the  former  will  usually  show  a  greater  or  less 
economy  over  ordinary  incandescent  gas  lighting. 


NOTES    FROM    CANADA. 


[from   our   own  correspoxdkxt.] 


Attention  is  drawn  in  a  Canadian  engineering  pa^jer  to 
failures  of  the  casings  of  water  turbines,  several  of  which 
have,  apparently,  occurred  recently.  It  is  pointed  out  that, 
although  theoretical  knowledge  of  turbine  design  is 
advancing,  the  number  of  accidents  of  the  kind  referred  to 
is  on  the  increase.  Long  penstocks  are  blamed  for  the 
trouble,  combined  with  insufficient  provision  for  relieving 
pressure  therein  when  extra  strain  comes  on  owing  to 
variations  of  load.  Hydraulic  engineers  are  advised  to  pay 
more  attention  to  making  ample  provision  to  relieve  the 
turbines  and  penstocks  from  excessive  strain  or  pressure. 

The  Canadian  Pacific  Railway  intends  to  use  oil  fuel  on 
its  locomotives  in  Vancouver  Island,  the  idea  l^eing  that  there 
will  be  less  likelihood  of  starting  forest  fires  with  this  fuel 
than  with  coal.  In  the  interior  provinces  of  the  country, 
however,  as  in  many  parts  water-powers  are  available,  it  is 
not  unlikely  that  electric  power  may  be  utilised  in  the 
future,  especially  as  both  coal  and  oil  are  expensive  on 
account  of  the  cost  of  freight. 

The  Canadian  National  Exhibition,  which  is  held  annually 
in  Toronto,  is  to  be  open  this  year  from  August  24th  to 
September  9th.  In  a  pamphlet  issued  by  the  management 
it  is  stated  that  the  exhibition  has  been  held  annually  sinc^ 
1879.  The  year  1912  is  to  be  "  Imperial"  year,  according 
to  announcement,  as  "  H.R.H.  the  Duke  of  Connaught  will 
officiate  at  the  opening  ceremonies  .  .  .  and  the  special 
attractions  will  be  such  as  to  reflect  the  glory  of  the  British 
Empire."  The  Dominion  Government  has  granted  8100,000 
this  year  for  certain  buildings.  Visitors  come  from  all  parts 
of  Canada,  and  large  numbers  of  Americans  patronise  the 
exhibition.  The  buildings  are  mostly  of  a  permaneni 
character,  as  they  are  required  each  year.  The  grounds 
cover  2()4  acres,  situated  on  the  shore  of  Lake  Ontario. 
The  exhibit  space  of  some  of  the  latter  buildings  amounts 
to  over  410,000  sq.  ft.  INlany  of  the  streets  of  Exhibition 
City  are  paved,  and  the  electric  lighting  plant  is  capable  of 
supplying  20,000  lamps.  In  1909,  752,000  persons  visited 
the  exhibition,  while  last  year  the  number  rose  to  926,000. 
Allotments  of  space  are  being  made  now,  an  entrance  fee 
equivalent  to  practically  £1  being  charged,  but  only  firms 
having  representatives  in  Canada  are  allowed  to  exhibit. 
Sketches  or  descriptions,  indicating  the  character  of  exhibits 
and  materials  to  be  used  in  their  construction  and  decoration, 
must  be  submitted  to  the  manager  for  approval. 

The  writer  would  like  to  see  all  British  electrical 
engineering  and,  for  the  matter  of  that,  mechanical 
engineering  firms  who  are  represented  here  combine  their 
forces  and  endeavour  to  form  a  British  section  in  the  exhibi- 
tion. This  would  be  much  moi-e  imposing  and  would  attract 
a  great  deal  more  attention  than  if,  as  seems  at  present  to  be 
the  case,  each  firm  applies  for  space  independently,  their 
exhibits  being  scattered  about  the  building  indiscriminately. 
If  principals  at  home  would  ask  their  representatives  over 
here  to  communicate  with  your  correspondent,  he  would  be 
glad  to  make  every  endeavour  to  car'-y  this  scheme  into 
effect  by  approaching  the  management  on  the  subject ;  and 
even   were   such  efforts  not  entirely  successful  this  year, 
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the  way  would  be  paved  for  their  more  complete  realisation 
next  year.  The  writer  has  already  ascertained  that  the 
exhibition  authorities  would  give  facilities  for  the  carrying 
out  of  such  a  scheme  as  far  as  they  could. 

Another  matter  demanding  the  most  serious  attention  of 
British  electrical  engineering  firms  is  that  of  obtaining 
better  recognition  of  their  products  by  the  fire  insurance 
companies  here  ;  the  remark  applies  more  particularly  to 
cables  and  wii-es,  switches,  fuses  and  general  accessories, 
rather  than  to  motors  and  generators.  It  is  a  strange  thiiig 
that  in  one  of  the  most  important  parts  of  the  British 
Dominions,  it  is  almost  impossible  to  introduce  many  articles 
of  first-class  design  and  construction  although  no  valid 
objection  on  the  score  of  their  being  unsafe,  can  be  raised, 
as  is  proved  by  their  efficiency  in  England. 

The  difficulty  appears  to  lie  in  the  fact  that  the  only  rules 
for  electrical  work  at  present  in  i'orce  are  those  of  the  Fire 
Underwriters,  whose  headcjuarter  laboratories  are  in 
Chicago,  where  everything  is  gauged  by  purely  American 
standards.  These  rules  are  all  right  for  tl.S.  manufacturers, 
but  why  should  first-class  British  goods  be  debarred  from  a 
British  Possession  by  American  regulations  .'' 

The  only  reply  one  can  get  here  is,  that  what  is  all  right 
in  the  old  country  is  no  good  here.  To  a  very  limited  extent 
this  may  be  true,  but  is  it  not  plain  to  anyone  that  it  is  in 
the  interests  of  the  American  manufacturer  to  foster  this 
idea  ?  The  sooner  united  action  is  taken  by  home  firms  and 
their  representatives  here  the  better.  Jt  is  difficult  to  see 
why  the  great  fire  insurance  companies  of  England,  who  are 
all  represented  here,  should  not  be  perfectly  willing  to  accept 
the  materials  and  apparatus  used  at  home  when  it  comes 
over  to  this  country  ;  perhaps  the  B.E.A.M.A.  could  induce 
them  to  do  so.  The  effort  is  well  worth  making— nay,  it  is 
absolutely  essential  that  something  shall  be  done,  and  done  at 
once,  if  Great  Britain  wishes  to  obtain,  not  the  lion's  share, 
but  any  share  at  all,  of  the  trade  of  the  Dominion,  so  far  as 
the  electrical  industry  is  concerned. 

The  trade  returns  for  1911  show,  under  the  heading 
"  Electric  Apparatus,"  total  imports  into  Canada  of  the 
value  of  $4,972,881,  of  which  $4,015,968  is  credited  to  the 
U.S.,  and  only  .$393,563  to  the  United  Kingdom — a  state 
of  affairs  which,  without  any  doubt,  is  due  in  large  measure 
— though  not,  of  course,  entirely — to  the  fact  that  the 
British  manufacturer  is  seriously  hampered  in  the  manner 
already  indicated. 

The  formation  of  a  Canadian  branch  of  one  of  the  British 
electrical  organisations,  as  suggested  in  a  recent  editorial  in 
the  Electrical  Review,  would  be  an  excellent  thing,  for 
combined  action,  having  real  power  behind  it,  could  be  taken 
on  both  sides  of  the  water  ;  but  the  time  for  it  to  be  formed 
is  noiv — not  next  year  or  the  year  after  ;  active  steps  should 
be  taken  at  once. 


CORRESPONDENCE.i 


students  attending  these  classes,  the  tees  they  have  paid — 
often  with  some  effort — and  the  anxiety  of  most  of  them  to 
pass  tlieii"  examination,  it  seems  a  direct  slight  to  them  to 
break  the  continuity  of  their  work  at  the  most  critical  part 
of  the  session.  The  Christmas  break  (sometimes  t^^'o  or 
three  weeks)  is  bad  enough. 

I  sincerely  hope  this  matter  will  be  thoroughly  ventilated. 

d'Auvergne. 

The  I.E.E.  Students  and  the  New  Articles. 

I  have  read  with  interest  your  article  in  this  week's 
Electrical  Review  concerning  the  proposed  alterations  of 
the  Rules  of  the  I.E.E.,  and  would  take  this  opportunity  of 
emphatically  protesting  against  the  practice  in  vogue  at  the 
present  time  in  this  Institution  whereby  the  one  class  of 
members,  which,  in  my  opinion,  will  suffer  most  by  the  new 
Articles  if  they  are  passed,  and  also  one  which  the  Institution 
has  of  necessity  in  the  future  to  chiefly  depend  on  for  its 
support,  is  altogether  ignored.  Needless  to  say,  I  refer  to 
the  Student  members. 

Already  repeated  attempts  have  been  made  for  a  long  time 
past  to  persuade  those  responsible  to  print  the  lectures  given 
by  the  Students  before  the  Student  Section,  but  without 
success  ;  and  now  alterations  are  brought  forward  for 
adoption  affecting  this  particular  class  of  member  more  than 
any  other,  and  the  Students  are  treated  with  entirely 
undeserved  contempt,  are  not  consulted  in  any  way  at  all. 

Can  it  be  wondered  at  that  difficulty  is  experienced  at  the 
different  Technical  Colleges  in  getting  Students  to  join  ? 

Is  it  too  late  for  the  students  as  a  body  to  organise  a 
protest  which  could  be  sent  to  the  President  befor6  the 
meeting  on  May  9th  next  ? 

H.  Douglas  Steers. 

Rugby,  Apil  26th,  1912.  , 


The  Ideal  House,  Olympia. 

I  notice  in  your  article  dated  April  26th,  1912,  on  the 
Ideal  Home  Exhibition  you  state  that  Messrs.  John  Barker 
and  Co.  were  the  contractors  for  the  furnishing,  including 
the  decorating  and  electric  light  fittings. 

As  the  architect  for  the  House,  I  should  like  it  made 
knowm  that  the  decorations  were  carried  out  by  Messrs. 
H.  and  G.  Taylor,  of  Parklangley,  Hayes  Lane,  Beckenham, 
and  that  the  electric  light  installation  was  carried  out  by 
Messrs.  R.  A.  Lister,  Jjtd.,  of  Dursley,  Gloucestershire. 


London,  E.C.,  April  27 fh,  1912. 


Reginald  C.  Fry. 


Letters  received  iy  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  follounng  week.  Correspondents  slwuld  forward  their  communi' 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  liave  t/ie  writer's  name  and  address  in  our  possession. 


[We  regret  the  error  pointed  out  by  Mr.  Fry — who,  by 
the  way,  was  the  winner  of  the  Daily  Mail  Ideal  Homes 
Competition,  liis  design  being  adjudged  the  best  out  of  700 
submitted.  The  official  statement  was  "  The  Ideal  House 
is  equipped  throughout  by  the  decorative  and  furnishing 
experts  at  Barkers,"  and  no  mention  was  made  of  any  other 
contractors  except  the  builders,  INIessrs.  H.  and  G.  Taylor. — 
Eds.  E.R.] 


City  Guilds  Examinations  and  Easter  Holidays. 

There  would  not,  at  first  sight,  appear  to  be  much  con- 
nection between  the  above,  but  there  is  really  a  very  serious 
one. 

At  certain  Institutions  Easter  holidays,  extending  over 
three  or  four  weeks,  are  allowed  to  intervene  between  the 
work  of  the  classes  and  the  examinations.  This  Is  surely  a 
very  serious  state  of  affairs,  and  it  passes  my  understanding 
that  the  City  and  Guilds  of  Loudon  Institute  should 
allow  it. 

It  is  obviously  unfair  to  both  students  and  teachers,  and 
it  seems  to  indicate  the  ovorshadowing  of  technological 
education  by  University  methods.  Is  it  not  a  fact  that  the 
work  of  the  City  and  Guilds  Institute  is  to  be  absorbed  by  the 
Board  of  Education  ?  Perhaps  it  is  already  so  ?  Anyway, 
remembering  the  status  and  aims  of  the   majority  of  the 
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Osuam  Lamp  Works,  Ltd.,  r.  The  "  Z  "  Electric  Lamp 
Manufacturing  Co.,  Ltd. 

i  Continued  from  page  672.) 

Mk.  Justice  Warrington  then  aske^  Mr.  Astbury  to  call  his 
attention  to  the  specification  of  1907. 

Mr.  Astbuky  said  the  complete  specification  was  No.  8,653  of 
1907,  and  it  said  :  In  the  manulacture  of  illuminatingr  bodies  such 
as  those  for  electric  incandescence  lamps  from  tungsten,  by  sub- 
jecting raw  filaments  composed  of  finely  divided  particles  cemented 
together,  to  a  sintering:  process,  a  very  strong  contraction  took  place. 
This  contraction  did  not  always  take  place  uniformly,  and  the  re- 
sistance of  the  illuminating  bodies  consequently  fluctuates  within 
certain  limits.  In  the  first  sentence  his  Lordship  would  notice  that 
what  he  called  a  raw  filament  was  a  filament  in  its  form  prior 
to  sintering. 
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It  ha<]   been   foand   that  this  contraction   proceeds   more  uni- 
formly if  the  filaments  treated  wore  Hubjected  to  a  pentle  pnll,  or 
put  in  rilijfht  tenHion  during,'  the  procesa,  whereby  they  were  cauaed 
to  contract.       MeanH   for   affectin}^  thi.s   pull   or   tension,  such    aa 
the  loadinf^  of  a  stirrup  or  loop-shaped  filament,  by  a  small  weijjht 
attached  to  thestirruporloop  were  known  of  themselvef,  and  had  been 
used  for  the  purpose  of  drawinp  out  filaments  alrea<ly  into  a  pointed 
form.     The  new  process  consists  in  actintf  upon  or  loadin(?  the  raw 
filament   while   in   the  course  of    manufacture.     By   that   means 
several   advantages   were  secured.      Firstly,   the  disadvantatje   of 
irresrular  contraction  already  mentioned  was  avoided.     In  addition 
to  that  considerable  commercial  advantaf^e  was  attained,  inasmuch 
as  a  simplification  of  the  manipulations  required  for  the  formation 
of  the  finished  filament   was   affected,  as  well  as  a  savinj^  in  the 
plant    required,   in  so  far  as  the  shaping  by  pointing  out  of  the 
filament,   did   not   necessitate   a  second   operation.      Finally,   the 
number  of  useless  filaments  produced    was    materially  lessened,  as 
filaments    which     were  deformed    during    the    sinteriner    process, 
in  consequence  of  deficient  quality  or  careless  handling  without  being 
loaded,  yielded  When  loaded   serviceable    finished   filaments.     The 
process  consisted  therefore,  broadly,  in  subjecting  raw  filaments  of 
tungsten,  or  tungsten  composition,  while  preferably  in  a  loop  form, 
and  whiL-t  acted  upon  by  a  load  to  a  process,  such  as  the  sintering 
treatment  which  turned  them  into  finished   filaments,  whereby  the 
chemical  actions — ^that  was  the  decarbonising,  and  physical  opera- 
tions or    reactions —that  was  the  welding   together — which  took 
place,  converted  the  filament,  whilst  under  the  expanding  or  stretch- 
ing action  of  the  load.     The  load  might  consist  of  a  small  weight 
of  any  desired  kmd,  as,    for    instance,   a   small  hook  of    metallic 
tungsten.     The   difference  in  the  claims  was  quite  obvious  when 
they  were  read.     The  first  claim  was  a  process  for  the  manufacture 
of  illuminating  bodies  of  tungsten  or  tungsten  composition,  accord- 
ing to  which  a  raw  filament  was  provided  with  a  load  and  was  then 
subjected  to  operations  or  reactions  adapted  to  complete  the  formation 
of  a  finished  filament,  substantially  as  set  forth.     The  next  claim 
was  limiting  that  to  a  small  hook  of  tungsten.     The  third  patent 
was  a  process  for  the  manufacture  of  metallic  illuminating  bodies 
for  electric  incandescent  lamps,  according  to  which  a  raw  loop- shaped 
filament  consisting  of  finely  divided  particles  of  tungsten  cemented 
together  was  loaded  with  a  small  weight  attached  to  the  loop,  and 
was  then  subjected  to  a  sintering  treatment  adapted  to  convert  the 
raw  filament  into  a  finished  filament,   substantially   as  set   forth. 
The  difference  between  the  first  and  the  third  was  that  the  first  one 
included  the  decarbonisation  as  well  as  the  sintering,  and  the  third 
was  the  subjection  to  a  sintering  treatment. 

Dealing  with  the  plaintiffs'  third  patent.  Counsel  said  he  was 
not  quite  sure  of  the  category  in  which  he  put  the  invention.  He 
thought  that  when  his  Lordship  came  to  consider  the  anticipations 
on  which  defendants  relied,  he  would  come  to  the  conclusion  that 
they  were  really  the  steps  that  helped  plaintiffs  to  build  up 
that  which  showed  the  value  of  this  invention.  Dealing  with 
the  anticipation — there  was  the  carbon  filament,  which,  after 
being  built  up  and  squirted  through  the  die,  only  went  through 
one  subsequent  process,  which  was  the  baking  or  carbonising. 
It  was  in  that  process  that  the  filaments  jumped  about  and 
cockled  up.  After  they  came  out  of  the  oven  they  ought  to  have 
been  filaments,  ready  to  put  straight  into  the  lamp.  When 
the  metal  filaments  came  along,  for  years  they  did  not 
weight  them  during  the  carbonising,  and  there  were  many 
reasons  why  they  did  not.  One  was  they  put  the  filaments 
lying  down  into  trays  all  touching,  and  they  were  pushed 
into  a  red-hot  furnace-tube,  which  had  a  protective  non-oxygen 
atmosphere  in  it,  and  what  happened  was  that  the  hydro-carbon 
was  volatilised  out  by  heat.  In  that  process  they  did  not  all  jump 
and  cockle  about.  After  that  process  was  finished  they  were  sub- 
jected to  something  which  the  carbon  filaments  were  never  sub- 
jected to — decarbonising — and  the  result  was  beads,  but  not  beads 
as  was  generally  understood  by  the  word,  because  the  par- 
ticles were  as  fine  as  tiour,  and  the  object  of  putting  in  a  binder 
was  because  manufacturers  knew  that  this  metal  sand  could  not 
hold  together  by  itself,  and  in  order  to  be  able  to  squirt  it  out.  a 
certain  gummy  substance  was  used  to  hold  it  together.  It  was 
also  known,  that  there  must  be  a  period  when  that  was  burning 
out  rather  than  sticking  the  metal  together  by  fusion,  and  the 
extraordinary  fact  was  that  the  inventor  found  out  what  he 
did  by  hanging  a  little  weight  on  when  it  was  in  that  gummy  con- 
dition. He  knew  the  weight  in  the  carbon  case,  because  he  could  test 
it  by  its  then  ability  to  stand  the  strain,  but  in  the  other  he  could  not 
because  he  knewthat  itwas  going  through  a  process  of  disintegration. 
When  the  filament  was  put  into  the  jar,  it  began  to  shake  about  as 
soon  as  the  current  was  turned  on.  The  two  sides  first  straightened 
out.  Then  it  began  to  gloAV  and  then  to  contract,  and  the  sides  to 
grow  straight.  When  the  point  of  fusing  was  arrived  at  as  distinct 
from  mere  decarbonising,  the  bottom  portion  thinned  out  to  a 
point,  the  weight  pulling  it  to  an  acute  angle,  and  the  fila- 
ment was  finished  absolutely  straight.  The  weight,  said 
counsel,  was  a  little  bit  of  wire,  the  weight  of  which  must  be 
such  as  would  not  pull  tlirough  and  break.  Before  this  invention 
and  after  the  carbon  filaments,  experts  deliberately  set  them- 
selves to  find  out  when  and  how  they  could  put  this  load 
on,  in  order  to  make  the  thing  the  shape  they  must  make  it. 
They  were,  however,  never  able  to  make  it  anything  like  so 
•  thin  as  plaintiffs  made  it  under  this  patent.  What  they  did 
was,  when  the  decarbonising  was  finished,  to  adopt  an  entirely 
new  process.  They  put  the  thing  back  into  a  jar,  then  put 
a  weight  on  and  turned  on  the  current,  making  it  as  hot  as  they 
dare  and  then  tried  to  melt  it  up  again  and  strain  it  with  a 
weight.  He  did  not  think  any  objection  had  been  raised 
to  the  specification,  as  that  was  quite  plain.  The  first  page 
of    the   specification   plainly   told    of    the    disadvantages   of   the 


previous  method,  viz.,  that  the  irregular  contraction  w^.-  -..t.-d 
plus  the  added  laV>our  of  doing  it  after  the  filament  was  sintered. 
It  then  told  :  '"  The  process  consLit.-!  of,  broadly  speaking,  in  sab- 
jecting  raw  filaments  of  tungsten  or  tungsten  compositions '" — that 

was  the  carbonised  filament—"  while  preferably  in  a  loop  f -1 

whilst  acted  upc^n  by  a  load  to  that  process,  such  a«  th<- 
treatment,  which  turns  them  into  finished  filament".  "      The  word 
"  sintering,"   remarked  Counsel,  was  used   as  the  complete  thing. 
Reading  on,  "  Whereby  the  chemical  and  physical  operations  (the 
decarbonihing  and    the  welding  together;,  or  reactions,  which  take 
place  convert  the  filament  whilst  under  the  stretching  or  expanding 
action  of  the  load,"  and  so  on.       He  thought  he  need  not  trouble 
his    Lordship   with    anything    further,    and   he   now    proposed   to 
call  evidence.     With  regard  to  the  evidence,  defendants  ha/J  taken 
the  view  that  they  were  entitled  only  to  show  plaintiffs  the  very 
finest  class  of  filaments  which  they  made.     Plaintiffs  were  saing 
them    for   infringement  with    regard    to  the  whole   of  the  manu- 
facture   of    their    filaments,    and    sooner    or    later    would    want 
to  know    how    they  made   their   thicker    filaments,   and  what  the 
different  percentage  of  gases  were,  and  what  the  times  were  which 
they   used    in    connection    with    the    thick    filaments.     Further, 
they  asked   that  their  proces.?  should   be   divided  qua  those  their 
filaments  into  two,  and   that   plaintiffs'  experts  should  generally 
only  see  the  filament.^  made  down  to  the  time  when  they  were  pot 
through  what  he  might  call   their  first  sintering  proces.",  and  that 
they  should  not  see  the  remaining  completed  process  which  took 
place  in  the  lamp  bulb  before  it  was  sealed.     That  second  process 
was  only  seen  by  Dr.  Passmore,  and  that  gentleman  had  to  say 
whether,   in   his  opinion,   it  was   relevant   to   infringement.      Of 
course,  he  had  no  doubt  about  it  the  moment  he  saw  it,  and  he  bo 
reported  that  it  was  proposed  to  call  him   first,  so  that  his  Lordship 
should  be  in  possession  of  the  facts  qva  that.     He  would,  no  doubt, 
have  to  ask  his  Lordship  to  afterwards  determine  how  and  when 
plaintiffs  should  see  how  defendants  made  their  filaments. 
Evidence  was  then  called. 

Dr.  Francis  William  Pafsmore,  under  examination,  said  theusual 
way  to  make  a  carbon  filament  by  squirting  was  to  dissolve  cellulose — 
cotton-wool  (which  was  the  carbon),  or  something  of  that  kind — in  a 
solvent  such  as  zinc  chloride,  the  latter  being  mostly  used  for  that 
purpose  now.  That  solution  of  cellulose  was  then  squirted  through 
an  orifice,  which  coagulated  the  cellulose  and  removed  the  greater 
part  of  the  zinc  chloride.  The  filaments  are  then  washed  and  dried, 
and  heated  to  a  temperature  at  which  the  cotton-wool  was  decom- 
posed, leaving  the  carbon  only. 

From  1880  until  1898,  practically  there  were  nothing  but  carbon 
filaments  .' — The  first  metallic  filament  was  osmium. 

Mr.  Walter  (to  Witness)  :  Dealing  with  osmium,  to  what  class 
of  metal  does  that  belong  .' — The  precious  metals,  and  it  is  a  very 
expensive  metal,  and  extremely  rare. 

Dr.  Welsbach  suggested  coating  metallic  wire  with  osmium  by 
saturating  a  carbon  filament  with  osmium  .' — That  is  so. 

He  did  that  by  taking  finely  powdered  osmium,  and  mixing  it  with 
collodion  and  squirting  it  .' — Yes. 

From  1898  to  the  date  of  the  patent  in  11*04  have  you  examined 
the  whole  of  the  specifications  which  have  been  set  out  in  the 
particulars  of  obligations  .' — I  have  done  so. 

Do  you  find  certain  suggestions  as  to  the  treatment  of  tungsten  .' 
— Yes. 

Do  you  find  a  process  suggested  for  compressing  tungsten  .' — Yes. 
The   first   one  I  think  is  Kellner,  No.  19,785  of   1898.  and  that 
suggested  the  use  of  thorium,   titanium,   chromium  and  wolfram, 
by  moulding  the  metals  with  metallic  oxides  .' — Yes. 

Asked  as  to  Tibbit's  specification.  No.  ti,104  of  1^>9.  Witnkss 
said  that  dealt  with  a  strengthened  carbon  filament.  It  was  not 
a  metallic  filament  at  all.  In  the  same  way  as  tungsten  was  used 
to  strengthen  steel,  so  it  was  suggested  to  be  used  here  for 
strengthening  the  carbon  filament.  Tungsten  was  largely  used 
for  the  strengthening  of  steel.  In  this  process  tungsten  was  to  be 
deposited  on  carbon  for  the  purpose  of  strengthening  the  carbon 
filament. 

Mr.  Walter  explained  that  by  this  process  a  coating  of  tungsten 
was  deposited  on  the  carbon  filament.  More  or  less  of  the 
tungsten  penetrated  into  the  pores  of  the  carbon  and  filled  them 
up,  thereby  imparting  greater  strength.  Then,  said  Counsel, 
there  was  the  Lodyguine,  that  was  an  A.nerican  specification  of 
1897.     That  was  a  fillet  patent. 

Witness,  examined  as  to  this  specification,  said  it  was  for 
depositing  various  metals,  amongst  them  being  tungsten,  upon 
another  metal,  which  acted  as  a  holder.  It  also  mentioned  platinum 
and  said  that  carbon  might  be  used.  There  was  no  method  described 
by  \  hich  the  fillet  could  be  removed — that  remained  a  permanent 
part  of  the  filament. 

Take  carbon  with  a  tungsten  deposit  ;  would  that  be  of  any  value 
as  a  filament .' — No  ;  that  is  what  Just  and  Hanaman  refer  to  in  the 
first  part  of  their  specification. 

Then  there  is  also  Siemens  No.  -'0,L'77,  of  1904,  which  suggested 
the  use  of  metals,  including  tungsten,  in  the  form  of  drawn  wires  .' 
— Yes — first  of  all  fusing  the  metal. 

Taking  tungsten  itself  .' — It  is  practically  impossible  to  work  it. 
There  are  no  directions  given  here  to  work  it,  and  I  do  not  know  how- 
to  work  it. 

There  are  modem  ways  which  indicate  how  tungsten  can  be 
treated  .' — I  have  heard  so. 

Mr.  Walter  :  The  specifications  Xos,   12,loi;,  12,1^7,  12,1">9.  of 
1902,  are  all  patents  for  vanadium,  tantalum  and  niobium. 
His  Lordship  :  Were  they  drawn- wire  patents  .' 
Witness  :  No — powdered  metal  or  oxide  was  mixed  with  paraffin 
and  moulded. 

Mr.  Walter  :  The  actual  practical  tantalum  lamp.  I  think,  was 
a  drawn-wire  lamp  ,'— Yes. 


708 


THE    ELECTRICAL    REVIEW. 


[Vol.  70.    No.  1,797,  May  3,  1912. 


With  regard  to  the  squirting'  process,  was  the  art  of  squirting 
bodies  (in  1904)  with  various  binding  agents  so  as  to  make  fila- 
ments from  them,  a  well-known  art  in  the  first  instance  '/ — Yes,  but 
mainly  from  the  osmium  patent. 

Was  there  more  than  one  solution  known  in  respect  of  binding 
agents  ? — Practically  any  sticky  organic  solution  would  answer  the 
purpose. 

Was  it  known  what  solutions  could  be  used  and  what  could  not 
be  used  for  squirting  .' — The  making  of  filaments  generally  was  a 
well-known  industry  at  that  time. 

As  regards  the  process  of  destructive  distillation,  the  carbonising 
process,  were  the  methods  of  carrying  that  out  well  known  ? — 
Certainly  they  were. 

Mb.  Walter:  Reading  the  whole  of  the  literature  up  to  that 
time,  is  there  anything  that  would  suggest  to  you  the  use  of 
tungsten  for  the  purpose  of  a  filament  and  the  process  of  its  manu- 
facture / — Certainly  not.  There  was  much  in  the  literature  that 
would  have  warned  me  that  tungsten  was  not  suitable. 

With  regard  to  the  specification  No.  23,899  of  1904,  that  inven- 
tion has  reference  to  incandescent  electric  lamps,  and  has  for  its 
object  the  production  of  an  incandescing  body  composed  of 
wolfram  (tungsten),  the  names  being  interchangeable  .' — Yes,  that 
is  so. 

The  object  sought  to  be  attained  was  to  prevent  the  disintegra- 
tion of  the  carbon.' — Yes. 

Witness  further  said  that  tungsten  in  the  presence  of  carbon  and 
high  temperature  formed  carbides  ;  carbides  were  a  class  principally 
worked  on  by  Moissan,  the  French  chemist. 

With  regard  to  the  carbides  relative  to  conductivity,  do  they 
act  in  the  same  way  as  the  metal  itself  ? — Yes,  to  a  large  extent. 

For  the  manufacture  of  filaments  of  this  finely  divided  kind 
referred  to  in  the  specification  in  the  squirting  process,  is  the 
question  of  fine  division  important  /  -The  division  must  be  fine 
enough  to  prevent  any  blocking  of  the  very  fine  orifices. 

Is  the  fineness  dependent  on  the  thickness  of  what  you  are  going 
to  get  ? — Yes. 

What  is  tungstite  ? — It  is  the  anhydride  of  tungstic  acid  WO3. 
It  is  found  in  Cornwall,  but  only  in  very  small  quantities. 

Mk.  Walter  :  Then  there  is  tungstic  acid  ? — Yes,  that  it  is  a 
term  applied  to  a  whole  series  of  bodies  going  out  from  the 
anhydride,  containing  more  or  less  water  of  hydration,  or  more  or 
less  water  of  combination.  There  are  quite  a  series  of  acids 
derivable  from  the  anhydride.  Witness,  continuing,  said  tungstic 
acid  was  a  term  which  was  applied  to  quite  a  series  of  commercial 
articles,  some  of  which  were  more  or  less  insoluble  in  ammonia,  and 
some  were  more  soluble.  In  regard  to  tungstic  sulphide,  that  was  a 
combination  of  tungsten  and  sulphur.  That  was  WSs — that  was 
the  tridulphide,  and  the  most  common  one.  In  addition  to  the 
binding  medium  referred  to  in  the  specification,  collodion  was  a 
solution  of  cellulose  in  chloride  of  zinc  or  cuprous  ammonia  oxide 
or  the  like — there  were  other  bodies  used  for  binding  agents  such 
as  gums  and  sugar. 

Mr.  Walter  asked  witness  to  deal  with  the  time  when  the 
filament  was  squirted.  The  tungsten  or  tungsten-compound  was 
mixed  with  a  ductable  binding  agent,  and  then  squirted.  In  that 
condition  it  is  a  flexible  body  with  no  carbon  but  hydro-carbon  ? — 
Yes,  or  carbo-hydrates  ? 

Asked  to  describe  what  then  took  place  in  the  carbonisation, 
Witness  said  the  carbonaceous  compounds  were  decomposed  or 
destroyed,  exactly  in  the  same  way  as  distilling  coal.  The  hydro- 
carbon bodies  in  the  coal  were  broken  down  with  a  formation,  if 
not  entirely  of  carbon,  at  any  rate  of  carbon  and  compounds  of 
carbon  and  hydrogen,  which  were  very  slightly  volatile. 

So  to  put  it  in  a  simple  way  there  was  a  coke  thread  1 — Yes. 

Holding  in  its  pores  the  metal  ■ — Quite  so. 

Is  it  at  all  brittle  .' — Yes,  but  it  is  astonishing  what  an  amount  of 
pliability  there  is. 

Mr.  Walter  :  Then  the  carbon  which  has  served  only  as  a 
binding  medium  is  removed  by  subjecting  the  filaments  to  a  passage 
of  current  in  an  atmosphere  of  steam  and  hydrogen,  thus  raising  it 
to  a  high  temperature. 

Asked  to  describe  what  ono  would  see  when  the  filaments  were 
subjected  to  the  passage  of  current  in  an  atmosphere  of  steam  and 
hydrogen,  Witness  said  there  would  be  no  effect  until  one  got  the 
faintest  red  glow.  As  the  current  was  increased  the  temperature 
got  higher  ;  but  if  there  was  carbon  present  in  such  an  atmosphere 
with  the  same  voltage  the  temperature  would  fall  again.  That  was 
due  to  the  fact  that  the  carbon  had  been  burnt  out,  and  there  was 
better  conductivity.  Consequently,  the  voltage  of  the  current 
must  be  raised  in  order  to  keep  the  temperature  up.  The  tempera- 
ture was  raised  as  high  as  possible,  in  order  to  remove  all  the 
carbon.  The  removal  of  the  carbon  left  interstices  between  the 
sand  and  the  metal,  which  as  the  temperature  increased  contracted 
instead  of  the  filament  falling  apart  as  one  might  expect  when 
the  carbon  was  removed.  The  result  of  the  contraction  was  that 
the  filament  shortened.  The  condition  at  the  end  was  a  con- 
tinuous thread. 

And  is  the  whole  thing  melted,  or  is  it  a  surface  action  / — No,  it 
is  not  a  true  melt ;  but,  of  course,  it  has  softened,  and  become 
adherent. 

Counsel,  referring  to  the  passage — "  By  this  process  the  carbon 
is  completely  oxidised  so  as  to  form  carbonic  oxide,  and  a  filament 
of  tungsten  is  left."  It  is  suggested,  said  Counsel,  that  that  passage 
does  not  give  sufiioient  instructions  to  enable  anyone  to  carry  out 
the  process  ? — I  have  tried  it  with  as  little  and  as  much  steam  as  I 
can  get  in  at  all  temperatures,  and  it  always  answers. 

With  dies  as  now  used,  and  filaments  as  now  used,  what  is  your 
experience  as  regards  the  filaments  as  they  actually  come  from  the 
first  process.  Do  they  require  e(iualising,  or  are  they  equal  as  they 
stand  ? — Under  the  microscope  they  appear  to  be  equal. 


If  it  was  necessary  to  equalise  them,  there  is  that  process  to 
deposit  tungsten  as  described — tungsten  on  the  surface  / — Yes. 

With  regard  to  the  passage :  "  Having  now  particularly  described 
and  ascertained  the  nature  of  our  said  invention,  and  in  what 
manner  the  same  is  to  be  performed,  we  wish  it  to  be  under- 
stood that  we  are  aware  of  the  German  patent  No.  154,262," 

Witness  (interrupting)  :  That  is  the  substitution  process  of 
tungsten  for  carbon. 

It  then  goes  on:  "and  of  the  English  patents,  19,785  of  1898 
(the  Kellner  patent)  and  20,277  of  1904  (drawn-wire  patent  of 
Siemens)." 

Have  you  read  through  the  earlier  specifications  which  are  said 
to  anticipate  this  invention  .' — Yes. 

Do  you  find  the  invention  in  any  of  those  earlier  documents. — 
No  ? 

Now,  coming  to  the  defendants'  specification,  18,622:  "This 
invention  relates  to  an  improved  method  of  producing  metallic 
incandescence  bodies  for  electric  glow  lamps.  In  a  previous  appli- 
cation, 19,379,  of  1905,  my  correspondents  have  described  a  method 
for  producing  incandescence  bodies  for  electric  glow  lamps  from 
common  heat-resisting  metals,  such  as  molybdenum,  tungsten, 
vanadium,  tantalum,  consisting  in  first  producing  crude  incan- 
descence bodies  containing  carbon  (such  as  are  pressed  from  a 
powdered  metal  with  the  addition  of  an  organic  binding  material) 
and  then  heating  same  in  an  atmosphere  that  simultaneously  reduces 
or  preserves  the  metals  and  oxidises  the  carbon  until  the  metals 
have  been  freed  from  carbon  or  contain  only  such  a  minute  residue 
of  carbon  as  not  to  injure  the  quality  of  the  incandescence  body. 
The  object  of  the  present  invention  is,  whilst  retaining  the  reduc- 
ing gases,  to  replace  the  oxidising  gases  by  such  gases  as  remove 
the  carbon,  though  not  in  the  form  of  a  compound  of  carbon  and 
oxygen,  that  is  by  oxidation,  but  in  another  form."  The  reducing 
gases  referred  to,  what  is  the  meaning  of  that  / — The  gas  which  will 
reduce  tungsten  oxide  to  tungsten  metal. 

Mr.  Walter  :  The  substantial  effect  is  protective .' — If  the 
tungsten  oxide  had  been  there  in  the  first  place,  and  had  not  been 
fully  reduced  in  the  carbonisation  process,  the  reducing  gas  would 
reduce  it  to  metal. 

"  In  carrying  the  invention  into  effect,  the  removal  of  the  carbon 
is  effected  by  the  use  of  gases  containing  no  oxygen,  and  especially 
in  the  presence  of  nitrogen,  which  is  used  either  in  the  form  of  a 
mixture  containing  a  large  proportion  of  reducing  hydrogen,  or 
better  still,  in  the  form  of  gaseous  ammonia" — ammonia  is  a  com- 
pound of  nitrogen  and  hydrogen  .' — Yes,  one  part  nitrogen,  and 
three  of  hydrogen. 

Does  nitrogen  ever,  when  obtained  from  ammonia  or  when  in 
the  presence  of  hydrogen,  operate  to  remove  the  carbon  in  the  way 
described  in  the  specification  / — Yes,  but  nitrogen  alone  will  not. 

Assume  you  have  these  gases  present  and  also  carbon,  and  then 
raise  it  to  a  high  temperature — does  a  chemical  change  occur  ? — 
Yes,  to  the  extent  to  which  cyanide  forms. 

Assuming  you  had  enough  carbon,  what  temperature  would  be 
required  / — Somewhere  about  1,400  or  1,600°.  For  the  formation  of 
cyanides  it  is  higher. 

Is  it  within  the  temperature  that  you  get  out  of  an  incandescent 
lamp  ? — Yes. 

It  is,  however,  below  the  temperature  which  you  get  when  you 
incandesce  the  metal  filament  with  electric  current .' — Yes. 

There  are  a  large  number  of  specification^  referred  to  also  with 
regard  to  that.  Have  you  read  through  those  referred  to  in  the 
pleadings ,' — Yes. 

And  do  you  find  the  invention  described  there .' — No. 

It  is  alleged  that  it  is  not  useful.  What  do  you  say  to  that .' — I 
have  seen  a  large  number  of  f  laments  which  have  been  made  in 
that  way  in  every-day  use. 

Is  it  in  fact  of  every-day  use  ,' — Yes. 

As  regards  the  sufficiency  of  the  specification,  do  you  find  any 
difficulty,  or  any  want  of  instructions,  in  the  specification  .' — Not  at 
all. 

Asked  as  to  certain  experiments,  AVitness  said  he  had  seen  the 
operation  repeated  with  the  actual  apparatus  supplied  by  the 
defendants.  The  process,  as  he  saw  it,  was  the  removal  of  the  carbon 
in  an  atmosphere  of  hydrogen  and  water  vapour.  Describing  the 
experiments,  witness  said  the  internal  part  of  the  lamp  was  pre- 
pared— the  stem.  Then  there  was  a  certain  amount  of  mixture 
painted  on  the  centre  rod.  That  mixture  consisted  of  a  mixture  of 
phospham  and  amorphous  phosphorous  7  per  cent.,  mixed  with 
alcohol  and  ether  into  a  paste.  The  girl  operator  had  a  little 
basin  containing  this  mixture  by  her  side  exposed  to  the  open 
air,  and  on  each  stem  she  painted  a  certain  quantity  of  the 
mixture. 

His  Lordship  pointed  out  that  witness  had  omitted  some 
details. 

Witness  said  he  had.  The  lamps  were  sealed  on  to  the  pumping 
apparatus,  which  was  connected  with  two  pumps  forming  a  rough 
vacuum  and  a  fine  vacuum.  First  of  all  the  rough  vacuum  was 
turned  on  for  a  few  seconds  to  take  out  the  bulk  of  the  air  in  the 
lamp,  then  the  fine  vacuum  was  turned  on.  At  the  same  time  the 
gas  was  lit  around  the  bulbs,  which  were  hooded  over  so  that  the 
temperature  round  the  outside  of  the  bulbs  was  raised.  The 
bulbs  were  heated  from  the  outside  immediately  the  fine 
vacuum  was  turned  on.  Eventually,  the  temperature  outside,  the 
witness  was  told,  reached  300  or  360°.  The  fine  pumping,  con- 
tinued witness,  was  continued  for  a  varying  period  which 
was  determined  by  the  disappearance  of  the  phosphorescent 
discharge  in  a  Geissler  tube,  which  was  attached  to  the  pump- 
ing circuit.  Then  they  turned  a  low-voltage  current  on 
through  the  filament  for  a  220-volt  lamp.  After  four  or  five 
minutes  the  voltage  was  increased  to  80,  and  at  intervals  the  volt- 
age was  gradually  increased  to  100,  and  120,  and  so  on  up  to  220, 
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The  operation  varied  with  the  number  of  lampn  which  were  beinjr 
pumped.  Durinp  the  firHt  10  minutcH  the  filament  wa«  a  cherry 
red,  and  an  the  voltape  was  increaHed  it  became  more  red.  Then 
the  pafl  and  current  were  turned  off,  and  the  lampH  allowed  to  cool, 
and  they  were  then  eeaied.  The  small  thinp  at  the  bottom  of  the 
globe  waH  where  it  was  sealed  off  to  maintain  the  vacuum. 
The  object  of  the  outnide  heating  was  to  drive  away  the 
moisture  on  the  inHide  surface  of  the  glasB  bulb.  In 
the  preliminary  heating  the  phospham  was  beinp  acted 
upon  by  the  heat,  and  ammonia  was  beiner  developed. 
Water  vapour  would  all  be  sucked  away  durinj?  the  first  two  minutes. 
As  the  phospham  bepan  to  decompose,  ammonia  would  be  priven  off, 
but  there  would  be  slipht  traces  of  moisture  still.  No  one  could 
say  the  exact  point  when  all  the  water  was  removed.  After  the 
first  ten  minutes  there  would  certainly  be  no  water  vapour  there. 
He  had  had  samples  of  the  filaments  at  the  time  they  were  put  in  the 
lamps.  In  the  estimation  of  carbon  in  such  matters,  Witness  said 
he  preferred  to  have  a  special  expert  to  make  the  analyses,  because 
the  quantity  was  so  small  ;  he  handed  them  to  Sir  James  Dewar. 
The  result  as  regards  the  proportion  of  carbon  contained  in  the 
filaments  before  they  were  put  in  the  lamps  (not  the  same  filament, 
but  the  same  batch)  was  "081  per  cent.  From  the  filaments  which 
witness  took  out  of  the  lamps  the  percentage  was '01  it.  He  had 
made  tests  to  detect  the  presence,  if  possible,  of  cyanogen  and 
hydrocyanic  acid,  but  he  was  not  able  to,  although  he  found 
ammonia.  During  the  20  minutes  while  the  heating  was  taking 
place  the  nitrogen  and  hydrogen  would  be  removing  some  carbon. 
He  had  made  a  number  of  experiments  as  to  the  action  of  ammonia 
on  the  various  carbon  filaments.  Although  he  could  not  detect 
cyanides  coming  from  a  closed  bulb,  he  had  no  difficulty  in  tracing 
cyanides  when  he  passed  nitrogen  and  hydrogen  over  carbon  fila- 
ments in  a  stream.  Even  when  he  put  filaments  in  the  lamps  as  a 
matter  of  experiment  with  a  large  amount  of  carbon  in  to  start  with 
and  put  phospham  on  the  steins  and  treated  them  in  the  same  way, 
he  could  not  detect  the  cyanide  then,  though  he  was  quite  sure 
cyanide  must  be  formed.  It  appeared  that  he  had  to  have  a 
current  of  gas  to  wash  the  cyanide  away  in  order  to  be  able  to 
detect  it,  otherwise  it  was  decomposed  again. 

Mb.  Walter  said  that  the  third  patent  8,f)6H,  said  :  "  In  the 
manufacture  of  illuminating  bodies,  such  as  those  for  electric 
incandescent  lamps  from  tungsten,  by  subjecting  raw  filaments 
composed  of  finely  divided  particles  cemented  together  to  a 
sintering  process,  a  very  strong  contraction  takes  place.  This 
contraction  does  not  always  take  place  uniformly,  and  the  resist- 
ances of  the  illuminating  bodies  consequently  fluctuate  within 
certain  limits."  You  have  seen  a  good  many  filaments  treated,  just 
simply  the  baked  filament,  sintered  without  any  weight .' — Yes, 
thick  filaments  behave  all  right.  As  soon  as  you  come  to  fine 
filaments,  they  simply  float  about,  touching  one  another.  Each 
one  that  I  saw  failed. 

Counsel,  reading  on  :  "  It  had  been  found  that  the  contraction 
proceeded  more  uniformly  if  the  filaments  treated  be  subjected  to  a 
gentle  pull.  Means  for  affecting  the  pull  such  as  the  loading  of  a 
stirrup  or  looped-shaped  filament  by  a  small  weight  attached,  are 
known  of  themselves,  and  have  been  used  for  drawing-out  filaments 
already  finished  into  a  pointed  form."'  Have  you  seen  that  process 
carried  out  ?  —Yes,  it  does  not  produce  the  same  shape.  Witness,  con- 
tinuing, said,  in  the  first  place,  sometimes  one  leg  was  more  bowed 
than  the  other,  and  the  same  sharp  point  was  never  obtained. 
These  matters  were  of  importance  for  the  purpose  of  manu- 
facturing electric  lamps.  Mr.  Walter,  reading  further:  "The 
new  process  consists  of  acting  upon  or  loading  the  raw  filament 
while  in  the  course  of  manufacture.  By  this  means  several 
advantages  are  secured.  First,  the  disadvantage  of  irregular  con- 
traction is  avoided.  In  addition,  considerable  commercial  advantage 
is  obtained  as  a  simplification  of  the  manipulations  required  for 
the  formation  of  the  finished  filament  is  effected  as  well  as  a 
saving  in  the  plant  required,  in  so  far  as  the  shaping,  by  pointing 
out  of  the  filament,  does  not  require  another  operation.  Finally, 
the  number  of  useless  filaments  produced  is  considerably  lessened 
as  filaments  which  would  be  deformed  during  the  sintering  process 
in  consequence  of  deficient  quality  or  careless  handling  without 
being  loaded,  yield,  when  loaded,  serviceable  finished  filaments." 
Does  that  accord  with  what  you  have  seen  .' — Exactly. 

"The  process  consists,  therefore,  broadly,  in  subjecting  raw 
filaments  of  tungsten  or  tungsten  compositions  while  preferably 
in  a  loop  form,  and  whilst  acted  upon  by  a  load  to  that  process, 
such  as  the  sintering  treatment  which  turns  them  into  finished 
filaments,  whereby  the  chemical  and  physical  operations  or 
reactions  which  take  place  convert  the  filament  whilst  under  the 
expanding  or  stretching  action  of  the  load.  The  load  may  consist 
of  a  small  weight  of  any  desired  kind,  as,  for  instance,  a  small  hook 
of  metallic  tungsten. "  You  have  read  through  the  whole  of  the 
various  documents  alleged  to  anticipate  that. 

Do  you  find  anything  there  which  describes  the  invention,  or  any- 
thing that  would  lead  you  to  do  this  .' — No,  the  last  three  or  four 
patents  had  been  granted  to  men  who  were  trying  to  make  shaped 
filaments.  They  were  men  of  experience  who  apparently  had  not 
dared  to  put  on  a  weight  at  an  earlier  stage. 

It  is  also  said  that  the  invention  is  not  useful.  Does  it  enable 
filaments  to  be  manufactured  ?^As  regards  fine  filaments  it  is 
positively  essential. 

Cross-examined  by  Mr.  Terrelj,,  Witness  said  that  the  Dela- 
bine  process  was  not  necessary  ;  he  had  made  tungsten  filaments 
without  it.  The  Delabine  process  was  well  known  for  obtaining 
tungsten  in  a  finely-divided  form,  and  was  known  prior  to  the  date 
of  the  patent  somewhere  about  1899.  Next  came  a  process  of 
calendering.  There  were  two  steel  rollers  with  very  fine  surfaces 
very  highly  pressed  one  against  the  other,  and  one  travelling 
faster   than    tba    nth«5r       The    result    was   the    same    as    would 


be  got  with  a  f>e«tle  and  mortar,  only  moch  better.  He  ha  a  m.-vtr 
heard  of  the  term  "  s  hard  pa-ite  prof^es."  The  pa«te  waa  driven 
through  a  die  at  a  great  preonure.  Coanse!  soggested  that  it  waa 
the  use  of  thin  hard  pa.ste  combined  with  a  high  state  of  calendering 
that  enabled  commercially  the  very  firi'r  filaments  to  be  made  which 
can  l)e  workwl  on  the  200-volt  circuit.  .Vitnes>«  eaid  he  was  sore  all 
filament  lamps  were  not  made  by  that  proceaa.  The  filaments  are 
then  placed  in  trays,  and  placed  in  a  furnace  with  a  partial  vacuum, 
and  the  temperature  was  raised  to  about  I,00<»*.  Volatile  matter 
was  formed  V^efore  that  temperature  wa.«!  reached,  and  carbide  of 
tungsten  The  next  step  wa.-  the  'wintering  '  process,  which  he 
called  the  decar^XJni.'*ing  proce«.'.  The  filament*  were  attached 
to  clips  for  the  purpose  of  conducting  the  current.  These  filamenta 
were  now  raided  for  about  two  seconds  to  a  very  high  voltage  cur- 
rent in  an  atmosphere  of  hydrogen  at  a  preesare  of  about  70  milli- 
metres. Having  put  the  filaments  on  a  holder,  a  globe  was  placed 
over  them  and  nine-tenths  of  the  air  was  pumped  out  and  hydrogen 
slightly  turned  on,  till  an  equal  volume  of  hydrogen  to  the  air  which 
was  left  in  was  admitted,  the  pressure  increasing  to  HO  milli- 
metres. The  tap  leading  to  the  vacuum  pump  was  then  turned  on 
and  the  hydrogen  was  left  flowing  the  whole  time,  washing  out 
the  jar  to  a  certain  extent.  He  had  made  experiments  with  a  view 
to  ascertaining  what  the  contents  of  the  bell  jar  were  as  regarded 
the  moisture,  in  the  Osram  works.  A  little  of  the  moisture  came 
from  the  hydrogen,  but  mainly  he  thought  from  the  sides  of  the 
jar  and  from  the  rubber  disk  at  the  bottom  of  the  jar.  They 
sintered  for  about  two  seconds  for  each  filament.  Those  filament* 
had  been  made  by  the  "  Z  "  Co.,  and  they  also  tried  it  with  some  of 
their  own.  The  diameter  was  about  '03  millimetres;  they  were 
thinner  filaments.  First  the  filaments  glowed  red  as  the  current 
passed  through  ;  then  as  the  temperature  was  raised  gradually  by 
an  increase  of  the  voltage  to  about  1,800°,  the  filaments  all  shrank. 
By  sintering  he  meant  getting  rid  of  the  carbon  and  closing  up  the 
texture  of  the  fibre. 

Counsel  said  that  first  of  all  they  had  a  filament  containing 
carbide,  and  that  the  carbon  was  in  the  form  of  a  carbide  there. 
The  filament  got  to  a  high  temperature  there,  when  it  got  hotter 
the  carbon  was  volatilised  and  left  the  tungsten  behind  free 
from  carbon,  and  during  that  process  there  was  a  partial  fusion, 
which  was  the  result  of  the  process  of  sintering,  and  without 
which  effective  sintering  could  not  be  done  .' — Witness  replied 
that  immediately  one  had  a  red  heat,  the  steam  began  to  operate, 
and  one  had  carbon  being  removed  in  the  form  of  carbon 
monoxide,  with  a  resulting  better  conductivity  of  the  filament  and 
resulting  decrease  in  the  filament. 

Do  you  know  if  you  treat  a  filament  with  steam  and  hydrogen, 
you  do  not  get  sintering  or  shrinkage  as  described  in  the  specification 
of  Just  and  Hanaman  .' — I  say  I  do. 

Mb.  Tekrell  :  When  you  treat  by  this  process,  which  is 
described  in  the  patent  being  sued  upon — the  Patent  23,899 — do 
you  know  that  what  happens  is  that  the  whole  of  the  carbon  is 
eliminated  chemically  by  the  action  of  oxygen  upon  the  steam  .' — 
Yes. 

Is  it  a  fact  that  these  filaments  will  not  sinter  at  all,  but  remain 
friable  whatever  you  do  .'—  They  do  sinter.  I  have  not  been  able 
to  get  rid  of  the  carbon  without  producing  contraction  at  the  same 
time,  more  or  less. 

And  is  not  that  because  it  is  not  removed  by  oxidation,  but  by 
volatilising  the  carbon,  a  semi-fusion  of  the  carbide  tungsten  which 
produces  the  sintering  .' — No. 

You  know  that  the  bell  jar  soon  gets  coated  with  carbon,  and  that 
it  has  to  be  wiped  out,  as  it  is  so  thick  that  the  operator  cannot  see 
what  is  being  done .' — I  have  seen  a  little  sometimes,  and  have 
occasionally  washed  them  out. 

Witness  said  that  the  proportion  of  carbon  was  about  "S  per 
cent,  before  they  began  the  sintering  process,  and  the  filament  loop 
weighed  somewhere  about  a  milligram.  Part  of  the  steam  came 
from  the  hydrogen  which  was  incompletely  dried,  but  the  greater 
part  came  from  the  sides  of  the  bell  jar  and  from  the  rubber  bottom. 
The  water  particles  could  be  plainly  seen  when  the  vacuum 
was  turned  on.  The  atmosphere  of  the  bell  jar  was  changed 
at  the  rate  of  400  litres  an  hour,  as  measure^.!  by  an  instrument 
inserted  in  the  connection  between  the  hydrogen  cylinder  and  the 
bell  jar. 

His  IjORDship:  I  understand  that  for  mis  purpose  you  have 
tried  it  on  thicker  filaments  .' — Yes,  because  it  is  at^lutely  impos- 
sible to  determine  everything  with  the  fine  ones.  He  heated  the 
larger  filaments  in  a  current  of  hydrogen  saturated  with  vapour 
at  about  normal  temperature.  To  find  out  if  the  carbon  had  been 
removed,  he  determineil  the  carbon  mon-oxide  in  the  gases  that 
came  oflf. 

You  do  not  suggest  here  in  this  case  that  there  is  water  \-apour 
introduced  for  the  purpose  of  removing  the  carbon  by  the  "  Z  "'  com- 
pany, do  you  .' — Certainly,  as  the  process  was  explained  to  me. 

Dealing  with  certain  specifications  alleged  as  anticipations, 
witness  agreed  that  Welsbach  started  by  using  osmium,  which  then 
cost  about  4s.  yter  gramme. 

Counsel  suggested  that  a  gramme  would  make  about  1,000 
filaments,  and  that  the  cost  of  the  metal  was  practically  insig- 
nificant, while  the  cost  of  osmium  was  to  that  of  tungsten  as  5s.  to 
Id.,  or  something  less. — Witness  :  Much  less  ;  it  is  about  one- 
fortieth  of  Id, 

Mr.  Terrell  :  Welsbach  was  working  on  osmium.  He  says  in 
his  specification  :-"  My  invention  relates  to  the  manufacture  of 
incandescence  electric  lamps,  and  has  for  its  object  the  production 
of  illuminating  conductors  for  such  lamps,  which  can  be  worked  at 
a  high  temperature,  and  which  give  forth  a  brilliant  lijrht. "  The 
metal  filament  lamp  owes  its  success  to  high  temperature,  and  it 
will  bear  a  higher  temperature  than  a  carbon  lamp  .' — Yess  but  that 
is  only  one  reason  :  the  other  reason  is  that  it  conducts  less  as  it 
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srets  hotter.  You  could  gret  more  ligrht  with  the  same  amount  of 
current  with  the  metal-filament  lamp  than  you  could  with  the 
carbon-filament  lamp. 

The  specification  groes  on : — "  By  one  part  of  my  invention  I 
accomplish  this  result  by  constructing:  the  illuminant  substantially 
of  the  metal  osmium,  a  substance  which  when  pure  can  endure 
without  melting'  or  volatilisingf  a  temperature  as  high  as  even  the 
volatilisingf  temperature  of  iridium  if  placed  in  vacuo  or  in  .certain 
protective  g^ases." 

Another  passagre  says  :  "  It  cannot  be  formed  into  wires  either 
by  drawing:  or  pressure.  It  is  necessary,  therefore,  to  devise  special 
methods  by  which  it  can  be  made  into  filaments  suited  for  use  in 
incandescence  electric  lamps." 

Witness  ag:reed  that  it  was  known  in  1898  that  tung:sten  could 
be  made  into  a  wire,  and  that  the  problem  Welsbach  had 
was  how  to  make  a  continuous  wire  out  of  a  thing  he  could 
not  draw. 

Mr.  Terrell  said  he  relied  as  an  anticipation  on  the  second 
method  and  the  preliminary  paragraph  he  had  referred  to. 

"The  principle  of  this  method  is  to  take  a  carbonaceous  filament 
and  to  cover  or  saturate  it  with  an  osmium  compound,  and  then  by 
electrically  heating:  the  conductor  so  formed  in  a  suitable  protec- 
tive atmosphere  to  burn  out  the  carbonaceous  matter,  and  thus 
leave  a  coherent  filament  of  osmium.  Instead  of  a  carbonaceous 
filament  being  taken,  I  may  use  the  equivalent  method  of  a  car- 
bonaceous binding  material." 

Witness  agreed  that  this  was  the  same  process  as  the  plaintifiEs 
used.  The  only  difference  between  them  being  that  Welsbach  was 
using  osmium  and  plaintiffs  used  tungsten. 

Another  passage  in  Welsbach's  specification  says  :  "This  method, 
as  well  as  the  first  method,  may  be  employed  to  form  filaments  of 
'lighly  resistent  metals  of  the  platinum  group  and  their  alloys  for 
the  purpose  of  being  used  in  the  way  hereinafter  set  forth  in  con- 
nection with  the  portion  of  my  invention  that  relates  to  the  use 
of  refractory  oxides."  There  he  tells  you  exactly  the  chemical 
process  used  and  the  chemical  action  used  by  Just  and  Hanaman  ? 
— Except  that  it  is  osmium  instead  of  tungsten. 

Welsbach  thought  there  were  carbides  of  osmium  ? — There  is  a 
distinction.  Tungsten  forms  carbide  quite  readily,  osmium  does 
not.  That  is  one  reason  why  you  cannot  say,  because  steam  and 
hydrogen  act  upon  one,  they  can  act  on  the  other. 

Mr.  Terrell  :  There  is  no  chemical  action  now  at  all  in  the 
plaintiffs'  specification  is  there  ? — Yes,  I  think  there  is,  because 
there  is  a  double  reaction.  Of  course  there  is  nothing  new  as 
regards  the  oxidising  carbon,  but  it  is  doing  two  things  at  one 
time. 

There  is  nothing  new  as  regards  the  protection  of  the  metal  ? — 
There  is  something  new  in  protecting  the  metal  in  the  presence  of 
steam. 

Welsbach  had  protected  the  metal  by  a  hydrogden  atmosphere  in 
the  presence  of  steam  from  the  oxidising  efifect  of  the  steam,  when 
he  was  using  osmium  ? — Yes,  but  osmium  was  an  oxide  which  was 
very  readily  reduced  by  hydrogen— tungsten  is  not.  Then,  again, 
osmium  is  a  metal  which  does  not  combine  with  carbon — tungsten 
does.  You  can  get  the  osmium  reduced  in  a  comparatively  small 
proportion  of  hydrogen,  but  with  tungsten  it  is  necessary  to  have  a 
large  proportion  of  hydrogen. 

I  have  shown  you  now  by  going  through  the  Welsbach  specific- 
tion,  that  you  have  got  exactly  the  same  process  for  the  same 
purpose  applied  to  osmium,  and  by  referring  to  this  I  have  shown 
you  that  long  before  the  use  of  the  metal,  tungsten  as  a  useful 
filament  was  recognised  ? — Yes. 

And  that  the  properties  of  tungsten  were  known  as  far  as  this 
was  all  concerned  .' — Some  of  the  properties  of  tungsten  were 
known. 

There  is  a  passage  in  Lodyguine's  specification  that  my  attention 
is  drawn  to  as  follows  : — "  In  practice  it  is  necessary  that  the 
illuminant  should  be  capable  of  enduring  a  very  high  temperature, 
especially  because  the  energy  consumed  per  candle-power  decreases 
very  rapidly  with  increase  of  temperature.  It  was  found  that 
platinum  fused  at  a  temperature  lower  than  that  which  is  required 
to  produce  a  commercially  elficient  lamp.  Metal  possesses  inherent 
qualities  which  render  it  a  more  desirable  material  for  forming  an 
illuminant  than  carbon.  Thus,  the  loss  of  heat  by  radiation  at  a 
given  temperature  is  found  to  vary  considerably  with  the  character 
of  the  surface.  A  carbon  filament  loses  a  large  amount  of  heat  by 
radiation,  and  this  detracts  materially  from  the  amount  of  light 
emitted.  A  metallic  illuminant  affords  a  surface  of  a  much 
brighter  and  better  character  for  light  radiation,  and  a  less 
opportunity  for  heat  radiation  than  is  usually  obtainable  from  a 
carbon  filament.  For  this  reason  a  metallic  filament  has  advan- 
t-ages  over  a  carbon  filament."  Then  he  describes  a  process  for 
making  a  tungsten  filament  ?  He  makes  those  I  remarks  not 
particularly  as  to  tungsten,  but  as  regards  a  number  of  metals. 
As  to  some  of  those  metals,  he  has  not  proved  correct. 

Do  you  know  that  the  process  of  Lodyguine  works  perfectly 
well  ?— Perfectly  well  as  regards  the  deposition  of  tungsten, 
but  as  regards  making  a  lamp,  No.  He  h«d  tried  it,  and  could 
make  a  lamp  of  sorts,  but  it  would  blacken,  because  the  fillet  was 
left  in.  He  said  it  might  be  removed,  but  he  did  not  say  how  it  was 
to  be  done. 

Mr.  Justice  Wahrington  :  I  do  not  see  any  directions  for 
removing  it.  It  is  merely  permissive  to  remove  it.  I  see  in  each 
case  he  says  "containing  a  fillet." 

Mr.  Terrell  (to  witness)  :  I  will  take  you  now  to  a  specification 
of  Just  and  Hanaman,  154,262 — <«  German  specification. 

His  Lordship  :  It  is  one  which  they  disclaim,  is  it  not  ? 

Mr.  Terrell  :  Yes.  It  says,  "  Tungsten  and  molybdenum 
belong,  amongst  others,  to  the  metals  which  are  particularly  suit- 
able for  incandescent  bodies  in  consequence  of  their   high  melting 


points  and  high  volatilising  points."  That  is  probably  at  the  date 
of  this  patent.  It  goes  on  :  "  The  idea  of  utilising  tungsten  and 
molybdenum  for  incandescent  bodies  is  by  no  means  new,  and  there 
already  exist  various  processes  for  the  production  of  particular 
coatings  of  these  metals  of  platinum  filaments  or  carbon  filaments. 
The  present  invention  relates  to  the  manufacture  of  incandescent 
filaments  of  pure  tungsten  or  molybdenum  metal.  As  is  well  known, 
the  oxyhalogen  compounds  of  these  metals — for  instance,  the 
oxy-chlorides — are  reduced  by  hydrogen  at  a  red  heat  with 
the  formation  of  metal,  hydrogen-halogen  compounds  and  water. 
If,  therefore,  a  glowing  metal  filament  or  carbon  fila- 
ment was  brought  into  an  atmosphere  of  tungsten  oxy- 
chloride  vapour  and  excess  of  hydrogen,  the  reduced  tungsten 
was  metallically  deposited  on  the  carbon  or  metal  filament,  with 
the  result  that  an  incandescent  body  was  produced,  consisting 
of  a  core  of  metal  or  carbon  and  a  coating  of  tungsten  or 
molybdenum."  All  that  is  what  was  well  known.  Now,  he  is 
going  on  to  what  he  invented.  "  Careful  experiments  have  now 
shown  that  under  certain  conditions  the  reaction  proceeds  quite 
differently.  If  a  carbon  filament  is  subjected  by  means  of  an 
electric  current  to  a  high  temperature  in  the  vapour  of  tungsten 
oxychlorides,  in  the  presence  of  only  very  little  hydrogen,  a  most 
remarkable  reaction  occurs.  The  carbon  filament  is  gradually 
transformed  completely  into  a  filament  of  pure  tungsten,  a  process 
which  has  already  been  emplojed  in  an  analogous  manner  for  the 
manufacture  of  osmium  filaments  by  glowing  carbon  filaments  in 
an  atmosphere  of  osmium  tetroxide.  The  carbon  combines  in  the 
present  case  with  the  oxygen  of  the  oxychloride,  with  the 
formation  of  carbon  monoxide  or  carbonic  acid,  the  chloride  is 
reduced  by  hydrogen  to  hydrochloric  acid,  and  the  tungsten  is 
deposited  in  the  place  of  the  carbon  in  accordance  with  the 
equations.  When  the  carbon  has  been  completely  replaced  by 
tungsten  it  is  of  advantage  to  increase  the  current  of  hydrogen  and 
the  tungsten  is  now  deposited  on  the  tungsten  filament  formed, 
strengthening  and  eoualising  it  in  accordance  with  the  equations. 
Conditions  for  the  attainment  of  these  reactions  in  which  the 
carbon  is  replaced  by  tungsten  are — excess  of  oxychloride,  the 
presence  of  very  little  free  hydrogen  and  a  high  temperature  of  the 
carbon  filament.  In  case  of  excess  of  hydrogen  and  a  too  low 
temperature  of  the  filament,  the  other  known  reaction  occurs  in 
which  the  oxychloride  is  reduced  exclusively  by  hydrogen  without 
the  carbon  taking  part  in  the  reaction.  When  using  molybdenum 
the  reactions  proceed  quite  analogously.  In  order  to  produce 
incandescent  bodies  in  accordance  with  the  present  invention,  one 
evaporates  tungsten  oxychlorides  in  a  vessel  in  which  the  carbon 
filament  is  inserted  whilst  hydrogen  is  passed  through  the  vessel 
in  a  very  slow  current.  The  carbon  filament  is  now  burnt  to 
a  bright  heat  by  means  of  an  electric  current  passed  through  it, 
whereby  the  above-mentioned  process  of  the  substitution  of 
tungsten  for  carbon  proceeds.  When  the  carbon  has  been 
completely  consumed  and  replaced  by  tungsten,  the  tungsten 
reduced  by  the  hydrogen  alone  is  then  deposited  on  to  the 
filament,  as  can  be  seen  by  the  sudden  and  progressive  fall  of  the 
resistance.  It  is  now  the  time  to  increase  the  current  of  hydrogen 
in  order  to  obtain  an  even  deposit  of  the  metal  and  an  equalisation 
of  the  resistance,  which  can  be  here  regulated  at  will,  as  in  the 
treatment  of  carbon  filaments."  Going  so  far,  the  exact  com- 
mercial process  referred  to  in  the  plaintiffs'  specification  is  given 
to  you  by  Welsbach.  The  use  of  tungsten  is  said  in  this  very  speci- 
fication of  Just  and  Hanaman  to  be  an  idea  of  utilising  tungsten 
and  molybdenum  for  incandescent  bodies,  which  is  by  no  means 
new  ? — Yes,  but  this  does  not  give  a  pure  filament  ;  that  is  the 
reason  why  he  struck  it  out  of  his  specification.  Y''ou  cannot  get 
the  carbon  removed  ;  the  tungsten  seems  to  deposit  more  quickly 
than  the  carbon  can  get  out. 

I  now  come  to  specification  10,815  of  1899,  Menges.  Do  you  say 
the  second  part  of  this  reaction  which  is  mentioned  here — that  the 
filaments  can  be  formed  as  described  in  Just  and  Hanaman, 
154,262 — will  not  work  ' — I  have  not  tried  that  process. 

Why  do  you  say  that  this  gaseous  tungsten  cannot  keep  on  acting 
on  the  carbon  in  the  filament .' — Because  it  is  a  very  heavy  vapour 
which  is  continually  depositing  metallic  tungsten  on  the  filament. 

But  it  can  only  do  that  so  long  as  it  is  removing  the  carbon  ' — 
No,  you  need  not  have  any  carbon  at  all,  and  you  can  get  metallic 
tungsten  deposited. 

Then  you  did  get  a  coating  of  tungsten  ? — Yes,  that  is  what 
Loydguine  did. 

Then  the  coating  of  tungsten  stands  between  any  further  action 
on  the  carbon  ? — Yes,  substantially. 

You  would  not  say  that  it  is  impossible  to  make  a  tungsten 
filament  according  to  the  directions  given  ? — No,  following  the 
directions  given  here,  I  could  not. 

The  next  specification  is  No.  14,11 1  of  1901,  Sanders  patent — the 
second  one.  He  says  :  "  The  present  invention  relates  to  improve- 
ments in  the  manufacture  of  conductive  bodies  for  the  production  of 
electric  light  and  heat.  The  purpose  of  the  invention  is  to  provide 
filaments,  rods  or  bodies  of  any  other  shape,  which  can  be  used  for 
the  production  of  electric  light  by  using,  as  a  base  for  the  manu- 
facture of  the  filaments,  electrically  conductive  bodies  containing 
metals  for  the  manufacture  of  electrically  conductive  bodies '' — not 
"  for  the  manufacture  of  filaments." 

His  Lordship  :  The  manufacture  of  filaments  and  other  conduc- 
tive bodies. 

Mr.  Terrell  :  I  ought  to  have  read  it  that  way. 

Witness  :  It  must  have  originally  stood  "  electrically  conductive 
bodies." 

Counsel  questioned  Witness  in  detail  in  regard  to  the  pro- 
cess and  said :  they  describe  exactly  the  process  which  the 
defendants  do  in  their  manufacture,  do  they  not .' — As  regards 
the    making    of    a    plastic    mass    and    squirting    into    filaments. 


Vol.  70.     No.  l,7f»7,  May  3,  1912.] 


THE    ELECTRICAL    REVIEW. 


711 


And  flintorinjf  ?— Carbonisinp.  Ifeatinj?  in  hydrojfen  ? — Yeo.  By 
electric  current  .' — Vee.  Commcncint,'  at  a  low  heat  and  endinpf  up 
with  a  very  hiph  heat  ? — Yea.  Thcro  iH  nothinff  Haid  there  about 
Hteam.  If  they  do  this,  accordinp  to  you,  they  inevitably  will  get 
steam  in  .' — Yes,  they  take  no  precautions  to  exclude  it. 

Accordinfj  to  you,  if  he  carried  out  this  process  he  could  not  help 
havingf  moisture  .' — If  he  had  moist  hydropen. 

Not   if  he  had    moist  hydropen,  but  if  he  had  a  moist  bell  jar, 
which  he  could  not  help  having  according  to  you? — I  agree. 

According  to  you,  he  could  not  help  having  moisture  ' — He  could 
if  he  dried  it  completely. 

His  Lordship  :  He  does  not  take  any  means  of  excluding  it  ? 
—No. 

tTo  be  ciyntinuedJ) 


Smoke  Nuisance  Prosecution  :    Appeal. 

On  April  2.5th  the  Lord  Chief  Justice  and  Justices  Pickford  and 
Amory,  in  the  King's  Bench  Divisional  Court,  heard  the  appeal  of 
the  Greenwich  Borough  Council  from  a  decision  of  a  stipendiary 
magistrate.  The  respondents  were  the  London  County  Council, 
and  it  appeared  that  on  November  9th,  1910,  the  Borough  Council 
summoned  the  London  County  Council  for  causing  a,  smoke 
nuisance  from  their  electric  generating  station  at  Greenwich. 
An  order  was  made  on  the  Council  that  they  should  at  once  abate 
the  nuisance  and  prevent  a  recurrence  of  it.  That  was  done,  but 
on  April  9th,  1911,  another  nuisance  was  caused  by  smoke,  and  a 
summons  was  at  once  taken  out,  the  allegation  being  that  the 
County  Council  had  made  default,  and  had  not  complied  with  the 
order  to  abate  the  nuisance.  The  magistrate,  however,  dismissed 
the  summons,  holding  that  there  had  not  been  a  recurrence  of  the 
nuisance  which  would  allow  him  to  say  that  the  County  Council 
had  been  guilty  of  default. 

Mr.  Bodkin,  for  the  appellants,  argued  that  the  magistrate  was 
wrong,  and  delivering  the  judgment  of  the  Court  the  Lord  Chief 
Justice  said  there  was  no  question  here  whether  the  County  Council 
could  have  put  in  better  appliances  for  the  abatement  of  tine  smoke 
nuisance,  for  it  was  admitted  that  they  had  the  most  up-to-date 
machinery.  There  was  a  distinct  lapse  of  four  months  between 
one  offence  and  the  other,  and  the  Court  could  not  agree  that  there 
had  been  a  default  of  the  order,  or  that  there  had  been  a  recur- 
rence of  the  nuisance. 

The  appeal  was  accordingly  dismissed. 


Teamway  Accident  Claim. 

Mr.  Justice  Lush  and  a  common  jury,  in  the  Kings  Bench 
Division  on  April  25th,  heard  an  action  in  which  a  baker  and 
confectioner  of  Southfields,  Wimbledon,  claimed  damages  for 
personal  injury  against  the  London  United  Tramways.  The 
plaintiff's  case  was  that  on  August  23rd  last,  he  was  riding  a 
bicycle  in  Hay  den's  Road,  when  he  was  knocked  down  by  a 
passing  tramcar.  The  evidence  as  to  the  cause  of  the  accident  was 
conflicting,  but  the  medical  evidence  agreed  that  the  injuries  were 
of  a  serious  character.  The  jury  found  for  the  plaintiff,  with  £120 
damages. 


Baxter  &  Caunteb  r.  Pebfecta  Seamless  Tube  and  Conduit 

Co.,  Ltd. 

The  plaintiff  firm,  of  86,  Charing  Cross  Road,  W.C,  were  before 
Mr.  Edward  Pollock,  High  Court  OflBcial  Referee,  on  April  26th  in 
an  action  against  the  defendant  company,  of  Aston  Manor,  near 
Birmingham.  They  claimed  to  have  an  account  taken  of  commission 
and  moneys  alleged  to  be  due  and  owing  to  them  from  the 
defendants  under  an  agreement  of  May  23rd,  1906,  entered  into 
between  the  parties. 

Mr.  Ralph  Bankes,  K.C.,  and  Mr.  Whatcley  appeared  for  the 
plaintiffs,  and  Mr,  Hollis  Walker,  K.C.,  and  Mr.  Whadcock  repre- 
sented the  defendants. 

Mr.  Bankes  said  his  clients'  case  was  that  they  were  entitled  to 
commission  on  orders  obtained  for  the  defendants  for  tubings  and 
fittings  previously  to  the  termination  of  the  agency.  Plaintiff's  also 
contended  that  they  should  have  commission  on  orders  coming  in 
after  that  date,  as  those  arose  from  plaintiffs'  introduction  of 
business. 

Mr.  L.  G.  Gaunter,  one  of  the  members  lof  the  plaintiff  firm, 
stated  in  the  course  of  evidence  that  they  had  acted  as  agents  for  the 
defendants  for  some  years  prior  to  the  agreement  of  May  23rd, 
1906.  They  entered  into  the  written  contract  of  May  23rd,  1906, 
which  expired  in  the  ordinary  course  on  January  Slst,  1909.  The 
witness  mentioned  that,  as  a  matter  of  fact,  when  they  first 
took  the  agency  over,  the  defendants  had  no  electrical  business  at 
all.  "  We  introduced  the  whole  of  that  business  for  them,"  ho 
added. 

Evidence  was  called  on  behalf  of  the  defendants. 

Mr.  A.  E.  Hills,  managing  director  of  the  defendant  company, 
stated  that  they  had  furnished  the  plaintiffs  with  an  account  of 
all  commissions  and  money  due  to  them.  The  witness  added  that 
they  had  never  withheld  any  information  from  the  plaintiffs.  The 
witness  further  stated  that  this  tube  business  formed  but  a  small 
part  of  the  defendant  company's  opei«;tions. 

Legal  arguments  were  advanced  on  both  sides. 

The  learned  Official  Referee,  giving  judgment,  referred  to 
the  fact  that  orders  obtained  from  a  firm  named  Taylor  and  also 
the  Office  of  Works  figured  in  this  claim.  In  the  case  of  Taylor, 
the    specification  provided   that  Perfects   tubes  alone  should   he 


supplied,  with  the  result  that  whoever  ha/l  to  comply  with  these 
Bpecifications  muHt  go  to  the  defendants  *      '      '     ' '  .'.     In 

the  other  case,  that  of   the  Office  of   \\  n  pro- 

vided for  Perfecta,  "or  some  fqually  good  tubinjf.  The  en;n- 
neer  might  \>e  perfectly  satisfied  with  tubes  other  than  the 
Perfecta.  In  that  case  it  was  clear  that  the  defendant  com- 
pany were  supplying  them,  in  competition  with  others,  and 
therefore,  they  made  their  prices  in  conformity  with  the  lowest 
price.  In  the  other  case,  however,  they  mi^ht  make  their 
own  bargain,  and  obviously  sell  their  good.*  at  a  much  better 
price.  Plaintiffs  were  claiming  to  be  paid  commisfiion  upon  the 
basis  of  those  cases  where  Perfecta  tubes  alone  were  specified.  It 
seemed  to  him  that  the  onus  wa«  on  plaintiffs  to  satisfy  him  (the 
Referee)  in  respect  of  these  cases  where  they  claimed  commission 
on  Perfecta  tubes  alone  specified.  It  was  not  for  the  defendants 
to  show  that  they  were  not  liable.  He  must  come  to  the  conclnsion 
that  regai  ling  the  Office  of  Works,  plaintiffs  had  not  proved  their 
case.  There  would  bo  judgment,  on  the  other  point  of  the  claim,  for 
the  plaintiffs  of  £7  10s.  above  £69  14b.  7d.  paid  into  Court. 

On  the  question  of  costs,  Mr.  Hollis  Walker  argned  that  the 
case  could  have  been  tried  in  the  County  Court,  as  there  was  no 
reason  to  take  an  account. 

Mr.  Pollock  said  he  doubted  if  a  County  Court  judge  could 
have  taken  this  case,  and,  accordingly,  he  gave  plaintiffs  costs  on 
the  High  Court  scale. 


Met  A  lite,  Ltd, 


In  the  Chancery  Division  (Companies  Winding-Up  Court)  on  Tues- 
day, Mr.  .Justice  Swinfen  Eady  dismissed  the  petition,  without 
costs,  of  A.  B.  Reckitt  and  three  other  shareholders  of  Metalite, 
Ltd.,  for  a  compulsory  order  to  wind  up  the  company. 

Mr.  F.  Russell,  K.C.,  and  Mr.  Tomlin  appeared  for  the  petitioners  ; 
and  Mr.  Gore  Browne,  K.C.,  and  Mr.  Wells  for  the  company 
and  £94,000  in  value  of  shareholders,  in  opposition  to  the 
petition. 

His  Lordship  said  the  company,  whose  business  was  the  manu- 
facture of  lamps  and  metal  filaments,  appeared  to  have  been  pro- 
moted by  a  company  formed  for  that  purpose,  the  Electrical 
Trust,  Ltd.,  which  was  to  underwrite  £150,000  worth  of  shares, 
and  it  had  not  150,000  pence.  This  company — the  Metalite,  Ltd. — 
had  been  crippled  in  its  resources  by  not  having  sufficient 
working  capital.  There  had  been  grave  irregularities  in  the  way 
in  which  the  directors  had  dealt  with  the  company's  money.  But 
the  fact  that  there  had  been  grave  irregularities  in  the  manage- 
ment of  the  company's  affairs  was  not  necessarily,  and  alone,  suffi- 
cient cause  for  winding  up.  It  was  said  the  substratum  of  the 
company  was  gone.  But  the  facts  appeared  to  be  that  the  comptuiy 
had  a  well-equipped  factory,  that  it  was  continuing  to  manufacture 
lamps  and  filaments,  that  it  was  making  a  profit  on  its  trading,  and 
that  its  business  was  increasing.  It  was  engaged  in  placing  deben- 
tures, and,  moreover,  it  had  two  debts  from  the  vendor  companies 
in  respect  of  unpaid  shares.  Under  these  circumstances,  he  was  of 
opinion  that  the  petitioners  had  not  made  out  a  case  for  a  winding- 
up  order. 


Disputed  Electricity  Account. 

At  the  Wolverhampton  Police  Court,  on  Saturday,  Elijah.  Stott, 
licensee  of  the  Golden  Cup,  Navigation  Street,  was  summoned  for 
non-payment  of  £5  17s.  8d.  for  electricity  consumed  in  the  June, 
September,  and  December  quarters  of  1911.  Mr.  J.  Atkinson 
(town  clerk's  department)  prosecuted.  Defendant  disputed  the 
claim,  and  was  defended  by  Mr.  T.  P.  Haslam.  The  chief  clerk  for 
the  Corporation  electricity  de^'iirtment  said  that  at  the  beginning 
of  last  year,  defendants  meter  was,  at  his  own  request,  tested  and 
found  to  be  working  correctly.  Witness  had  pointed  out  to 
defendant  that  in  the  past  he  had  benefited  by  an  old  meter.  Jn 
answer  to  Mr.  Haslam,  witness  said  that  the  suggestion  that  he  had 
told  defendant  that  they  were  only  "getting  their  own  back,"  was 
preposterous.  The  distribution  engineer  said  that  defendant  had 
been  using  a  larger  number  of  lamps  than  was  recommended  by 
the  Corporation.  Defendant,  said  Mr.  Haslam,  was  anxious  to  pay 
his  account,  but  he  only  wished  to  pay  for  ^-hat  he  had  consumed. 
In  1910,  said  defendant,  he  made  a  complaint  with  respect  to  the 
increase  in  his  accounts,  and  an  arc  lamp  was  removed,  but  the 
accounts  still  rose.  On  a  second  complaint,  he  was  advised  by  a 
Corporation  official  to  have  a  slot  meter.  The  Bench  decided  that 
the  account  should  be  paid  in  full,  and  the  chair->ian  (Alderman 
Bant^ck)  addtd  that  they  wished  the  electricity  department  to 
understand  that  they  did  not  like  accounts  to  run  into  arrears. 
Complaints  shoula  be  promptly  dealt  with. 


Labour  Unrest. — In  the  April  issue  of  the  Efiffinferiiuf 
Maijazim;  Mr.  J.  B.  C.  Kershaw  commences  a  series  cf  articles  on 
"  Labour  Unrest  in  the  United  Kingdom."  The  introductory  article 
commences  an  analysis  of  the  various  causes  that  have  let!  up  to 
the  present  position  of  affairs,  and  it  is  the  author's  int«ntion  to 
discuss  the  significance  of  these  causes  in  their  relation  to  the 
social  and  industrial  welfare  of  the  community,  concluding 
by  indicating  what,  in  his  opinion,  is  the  most  hopeful  method  of 
avoiding  strikes,  and  of  regulating  the  future  relations  between 
capital  and  labour.  , 
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THE    ELECTRICAL    TRADES    BENEVOLENT 
INSTITUTION    FESTIVAL    DINNER. 


On  Wednesday  last  week,  the  annual  festival  dinner  of  the 
Institution  was  held  at  the  Hotel  Cecil.  The  President,  Mr.  S.  Z. 
de  Ferranti,  occupied  the  chair,  supported  by  Mr.  Justus  Eck, 
deputy-chairman,  and  Mr.  Hugo  Hirst,  and  about  100  members  and 
their  friends  were  present.  After  the  loyal  toast,  the  President 
proposed  "  The  Electrical  Trades  Benevolent  Institution,"  remarking' 
that  the  object  of  the  dinner  was  to  make  a  special  appeal  for 
subscriptions,  and  to  get  them  to  give  all  that  they  could  to  this 
most  meritorious  Institution.  The  electrical  industry  was  a  big 
and  far-reaching  one,  but  it  had  been  sorely  handicapped  by 
various  restrictions,  and  had  not  prospered  as  it  might  have  been 
expected  to.  This  made  the  necessity  of  many  of  its  members  all 
the  greater.  There  was  fearful  competition  in  the  electrical 
industry,  the  margin  between  success  and  failure  was  very  narrow, 
and  they  incurred  manj'  risks,  which  all  contributed  to  bring 
about  the  unfortunate  cases  they  would  like  to  help.  It  was  a 
fallacy,  as  Mr.  Hirst  pointed  out  last  year,  to  suppose  that  it  a 
man  was  down  it  was  necessarily  his  own  fault,  even  if  he  were 
constitutionally  deficient ;  and  what  a  blessing  it  was  to  be  able 
to  lend  a  helping  hand  to  him,  to  enable  him  to  tide  over  his 
diflBculties  !  He  had  himself  been  prejudiced  in  the  past  by  the 
existence  of  two  such  funds — that  of  the  Institution  of  Electrical 
Engineers  and  that  of  the  Benevolent  Institution — which,  he  had 
thought,  would  militate  against  the  success  of  either  ;  but  the 
secretary,  Mr.  Hawes,  had  pointed  out  that  two  beggars  were 
better  than  one.  He  did  not  say  that  it  would  be  better  to 
combine,  but  those  interested  might  with  advantage  consult 
together  so  as  to  attain  the  best  results,  widening  the  scope-  of 
the  funds  and  making  them  more  effective.  The  Benevolent 
Institution  was  at  present  progressing  satisfactorily  ;  the  life 
subscribers  numbered  considerably  more  than  last  year,  and  things 
were  looking  healthy,  but  they  were  troubled  by  the  smallnessSof 
the  amount  available  to  meet  the  demands  that  would  arise  in  the 
future.  In  the  absence  through  ill-health  of  Sir  W.  H.  Preece,  a 
great  amount  of  work  had  fallen  upon  the  deputy-chairman,  Mr. 
Eck,  and  the  energetic  Committee,  all  of  whom  had  done  good 
work.  His  hearers  also  could  be  of  great  assistance,  both  by  them- 
selves giving  and  by  getting  their  friends  to  contribute  to  the  fund. 

Supporting  the  toast,  Mr.  G.  Harland  Bowden  said  that  he  had 
been  deeply  impressed  with  the  great  amount  of  self-sacrificing 
labour  accomplished  by  Mr.  Eck,  and  had  determined  to  do  his 
utmost  to  help  him.  He  suggested  that  the  Committee  should 
address  an  explanatory  letter  regarding  the  position  of  the 
Institution  and  the  results  of  its  work  to  every  employer  of  labour 
in  the  electrical  trades  in  Great  Britain,  and  ask  them  to  call 
meetings  of  their  employes  and  explain  to  them  what  it  meant  to 
become  a  member  of  the  Institution.  The  big  manufacturers  were 
in  a  position  to  organise  their  own  benevolent  funds,  but  the 
smaller  ones  could  not  carry  them  on,  owing  to  the  heavy  working 
expenses  and  the  disproportionately  heavy  risks  incurred  ;  but  the 
Institution  provided  the  necessary  organisation,  and  he  thought 
many  employers  were  not  aware  of  the  facilities  which  it  afforded. 
The  objects  of  the  Institution  were  clearly  defined  on  its  letter 
paper  :  the  persons  described  belonged  to  a  class  not  provided  for 
by  trade  unions,  and  many  of  them  had  incomes  over  the  £100 
limit  of  the  Insurance  Act.  By  paying  10s.  a  year,  these  persons 
could  qualify  for  a  pension,  and  the  Institution  wanted  funds  to 
provide  those  pensions.  He  pointed  out  that  a  subscription  or 
collection  of  ten  guineas  gained  a  vote  for  life,  and  suggested  that 
they  should  all  agree  to  take  collecting  books  and  each  qualify 
for  a  vote  by  Whitsuntide. 

Mr.  J.  Hunter  Gray  also  supported  the  toast.  He  said  that  no 
"  inducements  "  were  necessary  to  support  the  Benevolent  Institu- 
tion ;  it  was  the  bounden  duty  of  every  member  of  the  industry 
to  support  it.  It  was  not  entirely  due  to  the  innate  ability  of  his 
hearers  that  they  occupied  their  present  comfortable  positions  ; 
they  had  had,  and  had  taken  advantage  of,  their  chances.  Others 
had  missied  their  chances  and  fallen  into  difficulties.  This  was  not 
a  "charity"  dinner,  but  one  to  remind  them  of  their  duties;  the 
electrical  industry  must  look  after  its  own  members. 

The  President,  in  summing  up,  announced  that  grants  had  been 
made  since  January  1st,  11)12,  of  £11  10s.,  £(>  lOs.  (;d.,  £2  and  £(>— 
total.  C2(i  6s.  ()d.  He  regretted  the  unavoidable  absence  of  Lord 
Vaux  of  Harrowden  (Vice-President),  who  was  also  to  have  sup- 
ported the  appeal.  He  then  gave  the  toast,  expressing  the  hope 
that  they  would  afterwards  fill  up  the  subscription  forms  with 
which  they  had  been  provided. 

Proposing  the  health  of  the  President,  Mr.  Hugo  Hirst  expressed 
his  regret  at  the  absence  of  Mr.  E.  Garcke,  who  was  to  have  given 
the  toast,  more  especially  because  his  absence  was  due  to  indis- 
position. There  were  many  associations  connected  with  the  industry, 
and  it  might  be  a  good  thing  for  them  to  address  the  committees 
instead  of  individuals  and  gain  their  assistance.  But  the  campaign 
need  not  be  confined  strictly  to  the  electrical  industry  :  while 
their  own  dividends  had  been  poor,  they  had  greatly  benefited  a 
variety  of  other  industries,  and  might  very  well  invite  thom  to 
help  in  the  good  work.  He  regretted  the  smallness  of  that 
gathering,  in  view  of  the  honour  done  to  them  by  the  presence 
of  Mr.  Ferranti,  whose  name  was  one  of  which  the  industry 
might  well  be  proud,  and  would  live  with  that  of  Kelvin 
as  representing  the  best  work  that  their  generation  had  done. 
His  spirit  had  permeated  the  whole  electrical  industry,  and  they 
believed  that  better  times  were  coming,  largely  due  to  the 
optimism  which  he  had  inspired. 


The  toast  was  drunk  with  enthusiasm,  and  was  accompanied  with 
musical  honours.  In  responding,  Mr.  Ferranti  announced  that  the 
subscriptions  obtained  at  the  dinner  amounted  to  £182  lOs.  Od., 
and  the  donations  to  £249  18s,  6d.,  a  total  of  £432  Os.,  which 
compared  very  favourably  with  £258  17s.  Od.  collected  at  the 
dinner  last  year.  That  was  a  good  omen  for  the  success  and  rapid 
growth  of  their  undertaking. 

A  programme  of  music  was  performed  during  the  evening  by 
Messrs.  G.  Benson  and  C.  Dixon  and  the  Misses  Annie  Rees  and 
Ethel  Wynne,  with  Mr.  W.  J.  Petty  at  the  piano. 


The  statement  of  accounts  for  the  year  1911  shows  on  the 
revenue  side,  from  divider ds  and  interest,  £72  ;  subscriptions, 
£82;  donations,  £474;  legacy  of  the  late  Mr.  G.  Byng,  £1()0  ; 
balance  of  amount  from  Olympia  Exhibition  (190.5),  £379  ;  balance 
from  Festival  Dinner,  £1  ;  total,  £1,108.  The  expenditure  was 
for  printing,  &c.,  £6.5  ;  auditors'  fee,  £1  ;  salaries  and  office  ex- 
penses, £122  ;  five  grants,  £35  ;  total,  £223  ;  leaving  a  balance  of 
£885.  The  balance-sheet  showed  investments  in  various  3g  per 
cent,  stocks  of  £3,248,  and  cash  in  hand  and  at  bank  £165,  making 
a  total  of  £3,413,  from  which  a  sum  of  £62  due  to  the  secretary  is 
deducted,  leaving  a  net  balance  of  £3,351. 

We  have  received  the  following  letter  on  the  subject  of  the 
Institution's  affairs : — 

"  The  excellent  record-breaking  response  in  subscriptions  and 
donations  to  the  eloquent  speech  of  Mr.  S.  Z.  de  Ferranti  at  the 
Festival  Dinner  on  the  24th  inst.  is  most  gratifying,  but  it  would 
be  a  pity  to  allow  such  a  wave  of  enthusiastic  support  to  die  down. 

"  In  the  addresses  made  to  the  assembly  on  the  same  occasion  by 
Mr.  G.  Harland  Bowden  and  Mr.  J.  Hunter  Gray,  suggestions  were 
made  as  to  the  desirability  of  every  man  in  a  responsible  position  in 
the  industry  immediately  securing  a  collecting  book  and  (before 
Whitsuntide)  turning  into  the  funds  a  small  but  definite  sum  of 
money,  thereby  either  becoming  a  life  subscriber  or  securing  free 
membership  for  the  year,  and  also  as  to  its  being  the  bounden  duty 
of  every  man  interested  in  the  electrical  trade  to  secure  member- 
ship by  paying  in  his  very  small  annual  subscription. 

"  The  Committee  would  be  deeply  indebted  to  you  if,  by  insertion 
of  this  letter  or  otherwise,  you  would  bring  it  home  to  your  many 
readers  that  the  collecting  books  are  now  ready  for  issue,  and  will 
be  issued  by  the  Institution's  Secretary,  Mr.  F.  B.  0.  Hawes,  18, 
Park  Mansions,  South  Lambeth  Road,  S.W. 

'  There  are,  as  stated  at  the  Festival,  hundreds  of  electrical  firms 
who  would  like  to  see  their  employes  members  of  the  Institution, 
and  thus  given  the  protection  which  a  large  body  can,  and  a  small 
business  cannot,  give. 

"  Will  the  principals  and  managers  of  all  electrical  firms  select 
the  names  of  one  or  more  nominees  for  the  collecting  books,  and 
immediately  transmit  them  to  the  secretary  .'  A  small  meeting 
in  or  immediately  after  office  hours  was  suggested  by  Mr.  Harland 
Bowden  as  a  means  of  explaining  the  objects  of  the  Institution, 
and  the  rules  formed  for  its  working,  and  to  enable  the  most 
enthusiastic  responsible  and  capable  collectors  to  be  chosen  and  at 
the  same  time  secure  support  from  the  most  distant  parts  of  the 
country  in  an  economical  manner. 

"  The  new  books  of  rules  are  available  upon  application  to  the 
secretary,  and  contain  very  interesting  information  as  to  the  work 
done  in  the  past  and  the  prospects  of  the  future.  Let  every 
electrical  man  know  what  we  are  doing,  why  it  must  be  done,  how 
he  can  help,  and  give  to  the  Electrical  Trades  Benevolent  Institu- 
tion that  co-operative  help  which  costs  him  little,  but  does  much 
for  a  good  and  enduring  cause. — Yours  faithfully, 

"Justus  Eck,  Deputy- Chair  man."' 

These  suggestions  are  admirable  ;  it  is  wonderful  what  can  be 
done  with  a  collecting  book,  by  the  aggregation  of  many  small 
items.  It  seems  very  probable,  too.  that  the  existence  and  objects 
of  the  Benevolent  Institution  have  no.;  yet  been  made  known  to  the 
persons  who  are  most  interested  in  its  work — those  who  fall  within 
the  definition  of  eligible  beneficiaries,  and  who,  being  unassisted  by 
trade  unions,  would  gladly  become  members  of  the  Institution  (t 
given  the  opportunity.  We  trust,  therefore,  that  all  employers 
who  have  the  interests  of  their  staff  at  heart  will  take  steps  to 
carry  out  these  simple  proposals. 


Muniei]>al    Eiuployment. — At   the    meeting   of   the 

Lancaster  Town  Council  on  the  24th  ult.,  a  discussion  arose  in 
respect  cf  the  dismissal  of  A.  S.  Brethertoii,  an  electrician,  who  had 
been  employed  as  a  switchboard  attendant.  It  was  urged  that  his 
dismissal  was  due  to  his  having  iisked  for  overtime  rates  when  he 
was  put  on  a  double  shift  in  the  works,  but  in  the  absence  of  the 
chairman,  members  of  the  Committee  .said  Mr.  Bretherton  had  b(  en 
guilty  of  insubordination,  refusing  to  work  unless  he  got  overtime 
liay.  The  action  of  the  Electricity  Committee  was  eventually 
confirmed. 

Marconi  Cricketers.— The  Marconi  .\thletic  Olnb  held 
an  enjoyable  smoking  concert  on  Saturday,  April  27ih,  to  mark  the 
termination  of  a  successful  football  season,  and  to  inaugurate  the 
cricket  season.  The  club  have  acquired  a  first-class  ground  at 
Acton  town,  where  they  are  erecting  a  comuiodious  pavilion.  The 
first  match  of  the  cricket  season  will  be  held  on  Saturday,  May  11th. 
The  Marconi  club  have  a  few  vacant  dates  during  the  forthcoming 
cricket  season,  and  they  are  anxious  to  arrange  fo  •  home  matches 
with  electrical  or  engineering  works  clubs. 
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BUSINESS  NOTES. 


Consular     Xotes.- Turkey. — The   Hritish    Consul    at 

Cons^antinoplo   reports   that  the   concession  for  li(?htin>;  Constan- 
tinople and  Hupplvinp  electric  power  haw  l)een  granted  to  a  proup 
composed  of  the  Ilnnf^arian  firm  Ganz  X  Co..  the  Socic'-ti;  Havraise 
d'Enerpric    Electrique,   the    Socittt'    d'Application     Indnstrielle,   of 
Paris,  the   I5anque  Suis-c  de  Chemins  do  Fer,  and  the  firm  of  (Hros 
and  Loucher.     Thero  is  talk  of  a  trust  to  be  formed  by  this  tjroup 
with  a  number  of    (!erman  and  French   banks  to  control  the  elec- 
trification of   the  tramways  and  the    lig-htins;  of  Constantinople. 
The  trust  would  have  its  headquarters  in  Brussels,  and  would  com- 
mand a  capital  of  £4,(J00.000.     The  concession  for  the  installation 
and    working-  of    a  telephone   system    in    Constantinople   and    its 
suburbs    was    granted   to    an   Anfrlo-American   grroup,  which    has 
formed   an   Ottoman   company,    called   the  Societe   Ottomane  des 
Telephones  de  Constantinople,  with  a  capital  of  £300,000.     It  is 
stated    that    the    telephonic   commuTiication   will    be    established 
IS  months  after  work  is  bepun.     A  scheme  for  an  electric  railway 
from   Constantinople  up   the   Bosphorus,    put   forward  by  Messrs. 
Lent/.  iV  Co.,  of  Berlin,  is  now  before  the  Council  of   State,  after 
being    approved  by    the    Council    of    Ministers.     The     length    is 
217   kiloms.,  and  there  are  to   be   18   stations.     The  line   requires 
4  7  kiloms.  of  tunnels  and   the  same   lenjrth  of  viaducts,  and  must 
prove  a  very  costly  undertaking. 

Ecuador.  The  British  Consul  at  Guayaquil  reports  that  the 
Electric  Light  and  Car  Co.  has  now  two  long  and  important  car 
lines  in  the  city.  A  new  line  is  also  in  course  of  construction,  and 
will  shortly  be  opened.  The  effect  of  these  lines  has  been  disastrous 
for  the  old  Cia  de  Carros  Urbanos,  with  mule  traction.  The 
works  were  very  well  advanced  at  the  time  of  writing  ;  the 
tunnels  and  pipes  conveying  the  water  of  the  Chimbo  to  the 
turbines  were  nearly  completed,  and  it  was  expected  that  the 
completion  of  the  works  could  be  looked  .^or  early  in  1912.  The 
transmission-line  towers  from  Bucay  (Victoria)  to  Doran  were  al^o 
nearly  all  put  up.  A  very  successful  future  was  promised  as  a' 
result  of  this  enterprise,  as  there  should  be  between  the  different 
sugar  estates  and  industries  along  the  line  and  in  Guayaquil,  ample 
employment  for  all  the  power  which  the  turbines  can  produce,  and 
at  very  remunerative  rates. 

Morocco.  The  British  Consul  at  Tangier  reports  that  the  wire- 
less telegraph  system  between  Tangier  and  the  poits  at  present 
seems  to  be  working  in  a  most  un.^atisfactory  manner.  On  all  sides 
complaints  are  being  made  by  the  merchants  that,  even  though 
they  mark  their  messages  "  urgent,"'  and  in  consequence  have  to 
pay  treble  rates,  yet  frequently  two,  and  sometimes  three,  days 
elapse  before  these  messages  reach  their  destination.  Naturally  the 
French  military  authorities  have  the  first  call  on  the  system,  but  it 
is  to  be  hoped  that  it  will  be  put  on  a  more  business-like  footing 
without  delay.  A  wireless  installation  has  also  been  established 
at  Fez,  which,  if  worked  properly,  sliould  prove  of  great  value  to 
merchants. 

Russia.'  The  Austrian  CohfuI  at  St.  Petersburg,  in  a  recent 
reiiort,  states  that  even  if  the  Riif^sian  electrical  industry  is  not  as 
yet  capable  of  satisfying  the  total  home  demand,  it  has  mnde  rapid 
steps  in  that  direction  during  recpnt  years.  The  largest  electro- 
technical  works  in  Russia  are  those  of  the  Allgoraeine  Elentricitiits 
Gesellschaft,  in  Riga,  and  Siemens,  in  St.  Petersburg.  On  a 
somewhat  smaller  scale  are  the  V'olta  Works  in  Reval,  and 
the  Westinghouse  Works  in  Moscow  ;  apart  from  these,  there 
are  also  some  smaller  works  which  have  not  up  to  the  present 
been  of  any  very  great  importance.  The  extension  of  municipal 
electrical  undertakings  in  St.  Petersburg,  and  in  other  smaller 
towns,  during  the  last  year  or  two,  has  been  such  as  to  call 
for  increasing  supplies  of  electrical  material,  so  much  so  that 
Siemens,  at  least,  have  found  it  necessary  to  erect  new  dynamo 
works  in  St.  Petersburg  in  order  to  produce  high-tension  machines. 
The  Volta  Works,  also,  have  decided  to  extend  their  plant. 
Another  branch  of  the  Russian  engineering  industry  which  has 
rapidly  developed,  is  that  concerned  with  the  production  of 
petroleum  motors.  The  construction  of  these  motors  of  the  Diesel 
type,  is  carried  on  by  the  Russian  Diesel  Motor  Co.,  to  which 
belong  the  Ludwig  Nobel  Works  in  St.  Petersburg.  Felsen  \  Co.,  in 
Riga,  and  the  Chantier  Naval,  in  Nicclaieff.  The  number  of 
motors  produced  by  this  company  for  Russia  has  increased  from 
seven  in  1899,  to  127  in  1909,  and  the  power  from  180  H,r.  in  1899, 
to  14,557  H.P.  in  1909.  Apart  from  the  ordinary  Diesel  motor  for 
coupling  to  dynamos,  the  Ludwig  Nobel  Works  also  construct 
motors  for  ships.  Petroleum  motors  find  an  increasing  demand  in 
Russia  for  electric  power  stations  for  ordinary  industrial  uses,  and 
for  other  purposes.  The  cheapness  of  petroleum  is  the  main  cause 
for  the  popularity  of  these  motors,  which,  it  is  anticipated,  will  lead 
to  an  ever-increasing  demand. 

Brazil. — The  Austrian  Consul  at  Rio  de  Janeiro,  reports  an 
increasing  trade  in  electrical  machinery  and  apparatus  due  to  the 
growing  use  of  electrical  power  for  lighting  and  industrial  purposes. 
Forty  per  cent,  of  the  trade  is  in  the  hands  of  American  firms, 
while  Great  Britain  and  Germany  take  10  per  cent,  each.  In  elec- 
trical wire  there  is  a  very  large  importation  from  Germany  and 
the  United  States ;  Great  Britain  also  does  a  fairly  large  trade  in 
locomobiles  and  motors  for  the  South  of  Brazil.  Sao  Paulo  and 
Santos  are  the  chief  distributing  centres,  and  the  largest  trade  is  in 
British  hands  ;  the  United  States  and  Germany  also  compete.  In 
lighting  materials,  in  spite  of  the  development  of  the  local  industry, 
there  is  a  largo  import  trade  The  chief  supplier  is  Germany,  with 
Great  Britain  and  the  United  States  competing. 


Dealing  with  telef^raphic  commanication  in  Brazil,  the  Coiwril 
states  that  the  Federal  telegraph  ByBtem  wa«  uabfltantially  extended 
in  1910,  New  stations  to  the  nnmber  of  .33  came  into  being, 
80  that  at  present  there  are  in  all  G29,  In  addition,  there 
are  1,514  railway  telegraph  stations.  The  receipts  amounted 
to  9,628,497  milreis,  as  again.st  8  30'.^981  milreis  in  the 
previous  year,  and  the  expenditore  to  13.4I".Cf.l  milreic  an 
against  12,108.89K  milrei.<4  in  the  previous  year.  Ajjart  from  the 
ordinary  telegraph  service,  the  Government  has  not  failfd  to  appre- 
ciate the  importance  of  wireless  telegraphy.  The  Babylonia  station 
of  the  Federal  capital  has  been  working  since  1909.  and  it  was 
arranged  to  install  stronger  apparatn.x.  Since  July  and  November 
respectively  of  1910  the  Amaralina  station  (Bahia)  and  the  Orlanda 
(Pernambuco;  station  have  been  working,  and  in  addition  the 
Fernando  Noronha  station,  which,  under  favourable  circumstance?, 
can  communicate  with  Dakar.  In  the  course  of  1911.  it  was 
proposed  to  put  into  operation  stations  on  the  south  coast,  one — a 
powerful  station — at  Rio  Grande  do  Sul,  and  two  less  powerful  at 
Florianopolis  and  at  Mont  Serrat  (^Santos).  In  the  .\cre  territory 
three  stations  were  to  be  opened  in  communication  with  Porto 
Velho  and  Manhous  stations,  which  had  \>een  working  since  May. 
Further  stations  were  proposed  at  Ceara,  Maranhao  and  Para,  of 
which  the  latter  were  to  be  in  communication  with  a  station  at 
Amapa,  and  another  on  the  Kio  Branco.  With  a  powerful  station 
on  the  mouth  of  the  Amazon,  it  would  be'possible  to  communicate 
with  equally  powerful  stations  on  the  European  and  American 
coasts.  The  number  of  telegrams  sent  by  the  National  Telegraphs 
in  1909  were  2,470,458,  with  41,780,401  words.  The  figures  for 
1908  were  2,316,491  telegrams,  40,413,693  words,  and  for  1907 
1,929,705  telegrams,  32,632.405  words. 

The  Austrian  Consul  at  Sao  Paulo  reports  that  the  imports  of 
machinery  and  apparatus  for  electric  lighting  and  power  have 
improved  with  the  general  development  of  the  district,  and  in 
1910  amounted  to  2,861,129  milreis  :  the  imports  from  Germany 
have  increased  over  100  per  cent,  as  compared  with  the  previous 
year,  and  those  from  the  United  States  over  50  per  cent.  The 
imports  from  ^he  United  States  amounted  to  1,501.121  milreis. 
those  from  Germany  to  1,024,381  milreis,  while  Great  Britain  took 
third  place  with  only  224,658  milreis.  In  the  cable  trade  Great 
Britain  appears  more  satisfactory  ;  the  total  imports  were 
386,640  milreis,  of  which  Great  Britain  supplied  2.54,246  milreis,  the 
I'nited  States  65,054  milreis,  and  Germany  49,948  milreis.  The 
great  demand  for  cables  is  caused  by  the  general  electrification  of 
all  undertakings,  even  in  the  outlying  townships.  Motors  using 
electricity,  petrol,  gas,  &c.,  were  imported  to  a  value  of  622,348 
milreis  from  Germany,  L'^nited  States  and  Great  Britain.  The 
telephone  system  rf  Sao  Panics  has  been  widely  extended  in  recent 
years,  and  at  the  present  time  connects  with  nearly  all  towns  and 
villages  and  many  of  lhe  larger  "  fazendas. "  Moreover,  the  Com- 
panhia  Telephonica  Bragimtina  was  authorised  some  time  ago  to 
extend  its  system  to  the  municipalities  of  Limeria.  Araras, 
Pirassunanga,  Descalvado,  San  I  a  Cruz.  Palmeira?,  Santa  Rita  do 
Passo  Quatro,  S.  Simao,  Cravinhos  and  Ribeirao  Proto. 

The  Austrian  Consul  at  Curityba  reports  that  the  imports  of 
electrical  machines,  lighting  materials,  motors,  meters.  \.c..  are 
chiefly  from  France,  (Germany.  I'nited  States  and  England,  but  as 
the  electrical  works  which  supply  Curityba  with  light  and  power 
have  recently  passed  into  French  hands,  it  may  be  anticipated  that 
a  ereat  proportion  of  the  trade  will  pass  to  French  and  Belgian 
firms  in  the  near  future. 

Lamp     Prices. — Mksshs.     Siemens    Bros.     I)yxa.mo 

Works,  Ltd.,  of  Dalston,  announce  reductions  in  the  list  prices  of 
Wotan  lamps,  as  follows  :— 20  to  30  volts,  5,  10.  and  16  C.P.,  pear- 
shaped  bulbs,  29.  Id.  each  ;  round  bulbs,  2s.  4d.  each. 

Dissolutions    and    Kiquiclations. — Kevan   Ef^kctkic 

Co.,  Ltd.,  88,  Charing  Cvo.-s  Road,  London,  W.C. — First  and  final 
dividend  2s.  7id.  in  the  C.  payable  at  Official  Receiver's  Office,  33. 
Carey  Street,  W.C. 

R.  A.  AuLT  &  Sons,  yplumbers  and  electrical  engineers,  kc, 
71  and  73.  Talbot  Street,  Southport.— Messrs.  J.  E.  Ault  and  R.  A. 
Ault  have  dissolved  partnership.  Mr.  R.  A.  Ault  will  attend  to 
debts,  &c. 

Catalo^Tues    and    Lists. — The    "White    Electrical 

Instbument  Co..  2  and  4,  Gloucester  Street,  Clerkenwell.  London. 
E.C. — 28-page  illustrated  catalogue,  giving  particulars  and  tabulatetl 
prices  and  reference  numbers  of  many  patterns  of  ammeters,  volt- 
meters, lice.,  manufactured  by  them.  Further  reference  to  the 
White  instruments  appears  in  our  "  New  Devices"  to-day. 

The  Fbedk.  Ckaxk  Chemical  Co..  of  Armoury  Close,  Bordesley 
Green,  Birmingham,  have  issued  a  catalogue  of  their  frosting  and 
coloured  lacquers  suitable  for  electric  lamps  used  for  illuminating 
purposes  at  public  and  private  social  gatherings,  entertainments,  ice. 

Messrs.  E.  C,  Sparkes  &  Co..  US- 120.  Wardonr  Street.  London, 
E.C. — IC-page  catalogue  (,No.  148),  showing  a  collection  of  excellent 
designs  of  electric  lustre  fittings  made  by  Mr.  W.  'J.  Stokvis.  of 
Axnhem,  for  whom  the  firm  are  agents.  Prices  are  tabulated  in  a 
four-page  loose  list. 

The  Harris  Patent  Feed-Water  Filter  1.1910X  Ltd.,  24 
Grainger  Street  West,  Newcastle-on-Tyne. — Two  leaflets,  one 
giving  illustrations  (half-tone  and  line")  of  the  Harris-Anderson 
water  softeners  and  oil  eliminators  :  the  other  giving  information 
regarding,  and  a  list  of  users  of,  the  Harris-Anderson  patent 
condenser  tube  protector  for  preventing  corrosion. 

Messrs.  J.  H.  Holmes  \  Co..  Portland  Road,  Newcastle-on-Tyne. 
— 2S-page  catalogue  containing  illustrations  of  their  machinery  and 
manufactures  for  use  in  connection  with  mines  and  collieries. 
These  show  steam  engine  driven  dynamos  and  alternators,  Holmes- 
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Clayton  three-phase  motors,  "  Castle "  motors,  electrically-driven 
pumps,  motor-driven  endless  rope  haulagfe,  motor-driven  air  com- 
pressors, mining  switch  cabinets,  enclosed  switchgear,  switch 
pillars,  iic. 

The  Electrical  Co..  Ltd.,  122,  124,  Charing  Cross  Road, 
London,  W.C— April  stock  list  of  DC.  motors  from  i  to  28  H.P.. 
and  single,  two  and  three-phase  A.c.  motors  from  [  to  10  b.h.p. 

Messk!S.  Alfred  Phillips  &  Co.,  Atlas  Works.  Tipton. — Eight- 
page  pamphlet  showing  chains  for  a  variety  of  service,  chain  cables, 
crane  hooks,  shackles,  swivels,  stretching  screws,  A:c. 

Messrs.  L.  Andrew  &  Co.,  2,  Whitworth  Street  West,  Deans- 
gate,  Manchester. — Price  leaflet  of  india-rubber  valves,  washers  and 
sheets,  and  asbestos  goods,  itc. 

Messrs.  Falk.  .Stadelmann  &  Co.,  Ltd.,  83  to  87,  Farringdon 
Road,  London,  E.C. — 40-page  catalogue  (No.  388)  containing  illus- 
trations with  brief  particulars  and  prices  of  a  variety  of  "  Efesca  "' 
electric  cooking  apparatus,  including  kettles,  water  and  milk 
boilers,  boiling  pans,  toasters,  sterilizers,  hot-plates,  hot-plate 
cooking  ranges,  grills,  hot  cupboards,  heavy  ovens,  rapid  boilers  for 
screwing  at  side  of  oven,  laundry  and  domestic  irons,  and  so  on. 

Messrs.  R.  H.  Patterson  ^^  Co.,  Ltd.,  Forth  Street  Works, 
Newcastle-on-Tyne. — April  catalogue  of  new  and  secondhand  elec- 
trical and  other  machinery  for  sale  or  hire. 

Mb.  G.  Braulik,  8,  Lambeth  Hill,  Queen  Victoria  Street,  London, 
E.C. — A  number  of  pamphlets  giving  prices,  weights  and  particu- 
lars of  a  variety  of  goods  made  by  Mr.  Paul  Firchow  Nachfgr,  of 
Berlin,  for  whom  he  has  been  appointed  sole  selling  representative 
for  these  manufactures  in  this  country  and  for  export.  The  in- 
formation in  the  lists  relates  to  time-switches,  dif-tance  time- 
switches,  float  and  compressor  switches,  automatic  switches  for 
electric  signs,  remote  control  switches,  &c. 

Important     South    African    Railway    Workshops 

Scheme.  -  The  Metropolitan  Railway  Carriage  Building  Co., 
of  Birmingham,  has  recently  been  making  inquiries  at  difiEerent  South 
African  centres  with  a  view  to  establishing  an  extensive  branch  of 
its  works  in  the  country.  A  representative  of  the  company,  Mr. 
Peyton,  visited  Bloemfontein  a  short  time  ago  in  collection  with  the 
matter,  and  it  is  understood  that  he  is  convinced  that  this  is  the 
most  naturally  suitable  site  for  the  proposed  works.  Mr.  Peyton  has 
also  visited  Durban  and  Cape  Town  in  the  course  of  his  investiga- 
tions. In  February,  Mr.  C.  L.  Botha,  M.L.A.,  heard  of  his  presence 
in  the  country  and  of  his  mission.  Mr.  Botha  interviewed  him,  and 
outlined  the  advantages  which  Bloemfontein  could  offer,  and  put 
him  into  touch  with  the  local  municipality.  After  visiting  Natal, 
Mr.  Peyton  went  on  to  Bloemfontein  and  discussed  the  matter  with 
the  Mayor.  He  was  received  with  the  greatest  cordiality  and  in  a 
proper  business  spirit,  and  definite  offers  of  a  favourable  nature  were 
made  to  him  on  behalf  of  the  Town  Council — as  regards  a  long  lease 
of  certain  land  at  a  purely  nominal  rental,  cheap  water  and  cheap 
electric  light  and  power.  If  the  works  are  established,  it  is  under- 
stood that  they  will  be  commenced  on  a  huge  scale,  as  it  is  said 
to  be  the  object  of  the  company  not  only  to  cater  for  the  South 
African  trade,  but  to  make  the  branch  a  manufacturing  and  distri- 
buting centre  for  the  markets  throughout  the  southern  hemisphere 
— for  India,  Australia  and  South  America.  At  the  present  time 
the  Metropolitan  Co.  does  an  enormous  foreign  and  Colonial  business 
in  railway  and  tramway  carriages  and  fittings,  and  work  of  a  similar 
nature.  It  is  stated  that  the  South  African  works  would  give 
employment  to  at  least  1,000  men  at  the  commencement,  of  whom 
about  400  would  be  artisans.  It  is  believed  that,  should  the  com- 
pany establish  a  branch  in  this  country,  the  Government  would  be 
prepared  greatly  to  reduce  the  scope  of  the  present  railway  work- 
shops, leaving  most  of  the  construction  work  to  private  enterprise, 
from  which  better  prices  would  be  forthcoming,  and  confining  them- 
selves almost  entirely  to  ordinary  repair  and  maintenance  work. — 
iSout/t  African  Mining  •hnirnal. 

"  Alaxda  "  House. — A  few  days  ago  we  had  the  privilege 

of  paying  an  inspection  visit  to  the  new  "  Mazda  House,"  which 
has  risen,  to  some  extent  Phanix-like,  out  of  the  ashes  of  the  one 
that  was  damaged  by  fire  and  water  some  time  ago.  It  is  a  com- 
manding building,  at  77,  Tapper  Thames  Street,  E.C,  and  all  things 
considered,  is  admirably  placed  and  well  laid  out  for  a  central  depot 
for  electric  lamps  and  wiring  supplies.  A  building  of  eight  floors, 
including  basement,  with  an  artistic  frontage,  with  a  floor  space  of 
20,000  ft.,  the  entire  scheme  has  been  conceived  and  carried  out  for 
storing,  and  conducting  the  sales  of,  B.T.-H.  manufactures  with  the 
utmost  facility  and  convenience  which  will  doubtless  both 
admirably  serve  the  purposes  of  contractors  and  the  trade,  and 
enable  the  company  to  rapidly  handle  a  huge  turnover  of  lamps 
and  wiring  materials. 

The  basement  is  reserved  for  glassware  and  heavy  wiring  supplies 
such  as  steel  conduits,  lead-covered  cables,  wood-casing,  insulators, 
iron  and  wood-conduit  fittings  and  similar  accessories.  The  ground 
floor  is  equipped  with  a  clever  and  expeditious  arrangement  of  sales 
counters,  so  that  purchasers  will  procure  what  they  desire  with  a 
minimum  of  delay  or  trouble.  At  the  first  counter  .Mazda  lamps 
will  be  sold  ;  at  the  second  the  "Gem  "  and  B.T.-H.  Edison  carbon 
lamps  ;  and  at  the  third,  various  accessories  and  wiring  supplies. 

The  first  floor  is  devoted  chiefly  to  general  offices,  which  will 
deal  with  lamp  and  wiring  supplies  only,  the  main  offices  of  the 
company  remaining,  as  hitherto,  at  83,  Cannon  Street,  E.C.  On 
the  first  floor  the  typists  and  clerical  staffs  will  also  be  accommo 
dated,  and  seeing  that  the  company  specialises  in  scientific 
illumination,  what  it  regards  as  the  correct  lighting  principles 
have  been  adopted  throughout  the  buildings.  This  first  floor  will 
afford  a  good  example  of  their  work.  The  general  scheme  of 
decoration  of  the  offices  is  white,  so  as  to  secure  the  best  illumina- 
tion effects  from  both  natural  and  artificial  light.  Mazda  Holo- 
phane  units  fixed  on  the  ceiling  are  the  main  lighting  sources.     In 


the  private  offices  much  use  is  made  of  "The  B.T.-H.  eye-res*^ 
system,"  of  inverted  lighting,  by  means  of  which  the  liffht  is 
uniformly  diffused  with  the  source  of  light  hidden  and  an  absence 
of  glure  and  shadows.  On  the  second  floor  there  are  the  publicity 
department,  illuminating  engineering  department,  conference  and 
travellers'  rooms,  mailing  room,  stationery  stores,  telephone 
exchange  and  filing  room  ;  the  third  floor  is  to  be  devoted  to  cables, 
wires,  flexible  cord  and  the  stock  of  accessories  of  the  lighter  kind, 
such  as  switches,  fuses,  lampholders,  k.c.  ;  and  on  the  fourth  floor  is 
the  carbon  lamp  stock  room  in  whicL  will  be  stored  all  types  and  sizes 
of  B.T.-H.  Edison  carbon  lamps,  radiator  lamps,  and  the  new  "  Gem  " 
lamps  which  the  company  have  recently  put  on  the  market.  The  fifth 
floor  will  be  the  Mazda  lamp  stock  room,  where  all  types  and  sizes 
of  these  lamps,  with  drawn-wire  filaments,  in  the  various  wattagea 
and  voltages  will  be  stored  in  quantities  sufficient  to  meet  any 
demand.  On  this  floor,  also,  the  packing  will  be  done,  and  the 
storekeeper  and  despatch  department's  staff  are  situated  in  a  suit- 
able office.  The  sixth  floor  will  be  chiefly  used  as  a  general  storage 
room,  and  as  the  cases  required  will  be  made  on  the  premises,  a 
carpenter's  shop  is  to  be  provided  on  this  floor.  The  building  is 
electrically-fitted  throughout  ;  it  is  lighted  entirely  by  electricity, 
has  provision  for  the  electric  heating  of  private  offices,  its  cranes 
are  worked  by  electricity,  and  a  well-appointed  automatic  push- 
button electric  lift,  driven  by  a  B.T.-H.  lift  motor,  runs  to  every 
floor.  The  premises  are  protected  by  an  electric  fire  alarm  system, 
and  an  installation  of  "Grinnell"  sprinklers  (477  points),  and  there 
is  a  complete  service  of  electric  bells  and  intercommunication  tele- 
phones, and  a  private  telephone  exchange  with  three  trunk-line 
connections  for  outside  calls. 

The  London  demand  will  be  adequately  cared  for  in  respect  of 
every  type,  size,  voltage,  and  wattage  of  Mazda  lamp.  The  need 
for  this  large  addition  to  the  company's  facilities  has  been  made 
very  pressing  by  the  orders  for  the  Mazda  drawn-wire  lamps  having 
been  far  in  excess  of  anticipations.  But  as  we  have  already  had 
occasion  to  state  in  our  pages,  extension  of  works,  as  well  as  exten- 
sion of  stores  and  offices,  occupies  a  great  deal  of  thought  in  the 
B.T.-H.  problems  of  1912.  From  the  company's  report,  published 
on  another  page,  it  will  be  .seen  that  it  is  putting  down  a  lamp 
factory  at  Willesden.  At  Rugby,  since  we  first  visited  the  works 
when  they  were  started  10  years  ago,  the  growth  has  been  remark- 
able. At  that  date  the  works  covered  a  floor  space  of  a  little  over 
200,000  sq.  ft.  They  now  occupy  some  25  acres  of  land,  the  floor 
space  having  been  increased  to  upwards  of  500,000  sq.  ft.,  and  they 
turn  out  practically  anything  electrical,  from  a  meter  to  a  turbo- 
generator. The  company  gives  employment  to-day  to  upwards  of 
3,000  hands.  We  have  no  hesitation  in  saying  that  the  new  build- 
ings, which,  as  will  have  been  gathered,  will  well  repay  a  visit, 
form  a  worthy  and  imposing  metropolitan  representation  of  one 
branch  of  the  activities  of  one  of  the  largest  electrical  manu- 
facturing undertakings  in  the  provinces. 

Bankruptcy   Proceedingrs. — J.     Tizzard,     electrical 

engineer,  Hill  Crest,  Abbey  Road,  Torquay,  Devonshire. — The  public 
examination  of  the  above  debtor  took  place  at  The  Castle,  Exeter, 
on  Thursday,  April  25th.  Examined  by  the  Official  Receiver,  debtor 
stated  that  he  was  accused  of  leaving  Torquay  with  the  intent  to 
delay  and  defeat  his  creditors,  and  that  that  constituted  his  act  of 
bankruptcy.  Having  surrendered,  he  found  that  his  liabilities 
amounted  to  £343,  and  his  assets  to  £87.  The  latter  consisted 
entirely  of  trade  debts.  In  his  preliminary  examination  he  made  a 
rough  guess  of  his  assets,  and  put  them  at  £19u,  or  £160  net. 
Before  beginning  business  on  his  own  account  he  was  a  journeymen 
electrician  and  a  salaried  partner  in  a  firm  of  electricians  in  the 
North.  While  in  Newcastle  he  was  separated  from  his  wife  under 
a  magistrates'  order,  and  had  to  pay  her  £1  a  week  alimony.  He 
left  Torquay  on  January  28th  last,  because  he  received  an  anony- 
mous letter  which  stated  that  his  housekeeper  no  longer  meant  to 
keep  house  for  him,  and  that  he  would  have  to  look  for  another 
establishment.  It  upset  him  very  much,  and  after  looking  over  his 
petty  cash  book  and  considering  he  was  solvent,  he  collected  some 
debts  and  went  away.  He  did  not  think  he  collected  so  much  as 
£35,  as  when  he  arrived  in  London  he  had  only  £21.  His  liabili- 
ties included  £180  due  to  a  Mrs.  Moss.  He  wrote  to  Messrs.  Kitson, 
solicitors,  of  Torquay,  to  act  for  him  and  collect  his  debts,  but  they 
refused  to  do  so.  He  gave  them  no  address,  and  received  a  bank- 
ruptcy petition  in  Lincoln  from  his  wife,  to  whom  he  had  sent  the 
alimony  while  away.  Mrs.  Moss,  in  the  witness  box,  said  debtor 
owed  her  practically  £;{40,  without  reckoning  rates  and  taxes.  The 
examin..vtion  was  adjourned  in  order  that  Mrs.  Moss's  account 
might  be  filed. 

A  Chile  Ilydro-Eiectrjc  Concession. — A  correspondent 

at  Santiago  writes  : — "A  very  valuable  concession  has  been  granted 
to  a  group  of  the  most  prominent  financial  and  social  gentlemen  in 
Chile  for  a  hydro-electric  scheme,  using  the  entire  water  of  the 
Maipo  river,  which  has  a  minimum  water  flow  of  ]8o  cb.  m. 
About  40  km.  of  land  goes  with  the  concession,  having  a  width 
of  50  m.,  the  land  traversing  the  already  surveyed  proposed  canal, 
which  gives  for  a  distance  of  17  km.  about  140  m.  of  effective 
head,  24  km.  at  22U  m.  head,  and  37  km.  at  310  m.  head  effective. 
With  the  concession  goes  a  Government  (not  municipal)  electric 
concession  to  supply  the  entire  city  and  suburbs  of  the  capital 
(Santiago),  which  has  a  population  of  over  500.000  people.  At 
the  present  time  (without  any  soliciting)  not  less  than  18.00U  h.p. 
can  be  disposed  of  in  the  city  and  suburbs,  not  including  another 
lo.tHiM  H.p.  in  factories,  railways  (including  the  State  railways), 
local  20-km.  steam  railways  owned  by  one  of  the  concessionaires, 
coppermines,  near-by  towns,  \c.  The  electric  concession  is  for 
overhead  and  underground,  no  limit  of  the  length  of  overhead 
being  given,  no  technical  mention  of  any  kind  being  made  so 
that  the  concession  is  an  ideal  one.    Whero  the  320  m.  effective 
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head  is  planned,  only  30  km.  of  transmiBBion  line  is  required  to 
reach  the  centre  of  the  capital  (Santiajro).  The  conceFsionaireH  are 
anxioua  that  this  important  Hchcm«.  which  has  already  cost  them, 
for  enjfineers'  fees,  \c.,  in  HurvejH  and  studi(;H,  close  on  £  lo.fHHi.  shall 
be  placed  in  the  huiids  uf  Mritinh  eni^iiieers  and  financiers,  principally 
liecaufic  their  experiences  with  liritishers  have  been  always  the 
most  reliable.  Their  concessions  have  been  placed  into  the  hands 
of  a  very  j)rominent  engineer,  but  any  information  repardintr  the 
scheme  and  it^s  value  can  be  obtained  throu(,'h  the  ofiRce  of  the 
Minister  of  Chile  (Don  Apustin  Kdwards),  London.  The  water 
concession  is  for  ;!.">  years,  and  the  electric  concession  for  2'>  years, 
which  can  always  be  renewed  (this  V)einpr  the  maximum  allowed 
time  in  Chile).  The  plant  entire  always  belonps  to  the  owners, 
and  never  poes  to  the  (Jovernment,  as  is  the  case  in  other  South 
American  countries,  such  as  Hra/il.  If  British  capitalists  and 
manufacturers  lose  this  opportunity  of  seiniriiTji'  this  hydro- 
electric scheme,  which  is  described  as  the  largest  and  most 
profitable  electrical  undertaking:  iii  the  country,  their  opportunity 
for  frainintr  any  foothold  will  be  lost,  and  will  fall  entirely 
into  the  hands  of  Cermans,  who  are  hot  after  these  concessions, 
and  are  already  operating  here  under  an  Engflish  name,  but  tradingr 
with  (Jermany.  ' 

Another  correspondent  writing  on  the  same  subject  sends  us  the 
followingr  : — "Mr.  W.  T.  Taylor,  M.I.E.E.,  representing-  Messrs. 
Preece,  Cardew.  Snell  and  others,  has  been  studying  in  Santiago  the 
concesf-ions  of  Senor  Subercaseaux  for  the  development  of  a  hydro- 
electric scheme  on  the  river  Maipo,  near  Santiago,  and  the  supply 
of  light  and  power  to  that  city  and  its  suburbs.  According  to 
the  studies  made  by  Senor  Lagarrigue,  a  distinguished  Chilian 
hydraulic  engineer,  the  canal  should  be  developed  from  El  Injenio 
to  San  Juan  de  Pirque,  a  distance  of  37  km.,  and  the  final  power 
hou.se  placed  there,  at  a  distance  of  22  km.  from  Santiago.  It  is 
proposed  to  begin  the  scheme  by  developing  1 0,0(^0  H.i>.  at  San 
.Jfigo,  a  distance  of  20  km.  from  the  intake  at  El  Injenio.  The 
representative  of  Messrs.  Preece,  Cardew  k  Snell  is  understood  to 
be  highly  pleased  with  the  whole  scheme  and  the  freedom  of  the 
concesBions  from  any  comijlications,  as  the  whole  of  the  people  in 
connection  with  it  are  substantial  and  prominent  men.  It  is  to  be 
hoped  that  British  engineers  and  capitalists  will  find  on  investiga- 
tion that  this  scheme  is  a  sound  one,  and  can  be  safely  taken  up  by 
British  capital." 

For  Sale. — Messes.  Wheatley    Kirk,  Price  &  Co., 

will,  on  May  31st,  sell  by  auction  at  the  Station  Hotel,  Newcastle, 
the  V  orks,  plant,  machinery,  goodwill,  &c.,  of  Messrs.  Ernest  Scott 
and  Mountain,  Ltd.  The  Blackburn  Corporation  has  for  disposal 
a  quantity  of  steam  and  electrical  plant.  See  our  advertisement 
pages  to-day. 

Patent  Application. — Application  for  restoration  of 
patent  No.  14.229,  of  1906,  for  "Improvements  in  Gramaphones 
and  the  like,"  has  been  made  by  B.  S.  Varnals. 


LIGHTING  and  POWER  NOTES. 


■    Aylesbury.— The  B.  of  T.  has  informed  the  U.D.C.  that 
a  prov.  order  for  electricity  supply  has  been  granted  to  the  Council. 

Batley. — For  some  time  a  special  committee  of  the  T.C. 
has  had  under  consideration  a  scheme  for  the  extension  of  the  elec- 
tricity works.  The  Sub-Committee  now  recommends  an  outlay  of 
£8,000  on  new  plant  and  machinery  (including  a  7oO-kw.  recipro- 
cating-engine set,  and  £8,000  on  cable  extensions.  This  recom- 
mendation has  been  approved.  It  is  estimated  that  the 
modernisation  of  the  plant  and  the  cable  extensions  will  enable 
the  electrical  department  to  show  a  profit  of  about  £1,200  a  year. 

Biddlilpb. — In  connection  with  the  lightini^  scheme  for 
the  district,  it  is  suggested  that  expert  advice  be  obtained  as  to  the 
relative  cost  of  gas  and  electricity. 

Birkenhead. — Tlie  Electricity  Committee  has  decided  to 
apply  for  sanction  to  borrow  £14,230  for  generating  plant,  con- 
densers, pumps,  kc,  and  £20,000  for  feeder  and  distributing  mains 
and  service  cables,  estimated  to  be  required  during  the  next  three 
years. 

Blackburn. — The  borough  treasurer  reports  a  profit  on 
the  electricity  undertaking  last  year  of  £1,985,  compared  with 
£697  for  the  preceding  year  and  £1,387  for  1909-10.  The  income 
from  revenue  was  £39,037.  Ordinary  consumers  paid  for  current 
£22,417  ;  the  sale  for  public  street  lighting  amounted  to  £Ut66  •. 
tramways,  £10,642  ;  and  other  Corporation  departments,  £1,S40— 
a  total  of  £36,920.  A  sum  of  £1,262  was  allowed  for  discount. 
The  total  expenditure  out  of  revenue  was  £18,583. 

Bridlington. — The  T.C.  has  received  from  the  L.(j.B. 

suuotion   to  a  loan  of    £1,900    for  mains  and   £300   lor  a  C.M.B. 
balancer. 

An  exhibition  of  electrical  cooking  appliances  ia  to  be  held  during 
the  week  commencing  May  13th. 

Burnley. — The  new  impulse  turbo-geuerating  plant, 
supplied  by  the  British  Westinghonse  Co,  to  the  order  of  the 
Corporation,  was  started  on  April  27th.  The  machine  is  of 
2,1(K)  I.H.P.,  and  coupled  to  two  u.c.  generators  in  tandem. 


Burton-on-Trent. — The  electricians  and  other  tradesmen 

of    the   town,    writer,    a   corresijondent    have    pa«»ed   a    re«olatioii 
prot^-ritiiig  against  the  proiAJim]  'A  the  C^Tporation  <ia.i  and  Ele< 
tricity  Committee  to  convert  the  old  police  station  into  h  show 
room  for  fittings  and  appliances  for  nse  in  connection  with  ku«  and 
ele<:tricity.     It   is    contended    that    already  tradesmen  engaged  in 
this  line  of  business  are  subjected   it;  very  keen  competition  from 
the  Corporation,  and   it  is  thought  that,   should  the  showroom  be 
established,  although  no  goo<ls  would  be  sold  therefrom   all   or<l»-p« 
forwarded  to  tradesmen  would  be  a<:compapied  by  a  rt 
a  10  per  cent,  premium.     The  reaoluti'm  '>f  prot*-t  \... 
to  the  local  Chamber  of  Tra<le. 

Bury  (LancM.). — The  T.C.  has  received  from  the  li,  of  T, 

sanction  lor  the  use  of  overhead  lines  for  the  supply  of  el-*' 
in  bulk  to  the  weavintf  shed  of  the  Co-operative  Wholesale 
and  to  the  Radcliife  electricity  works. 

Bu.^hey. — The    (M).C.   has    receivHl   a   ronimu 
from  residents  in  Bushey  Grove  Road  intimating  that  the}         _    ; 
to  approach  the  Watford  U.D.C.  for  a  supply  of  energy  for  lighting. 
and    asking   the   Council    to   hanction  the    laying  of   cable  in  the 

district. 

Carliiitfford    (County    Loiirh).— It   is  reported   thai 

some  experiments  have  been  made  in  the  mountains  of  thi- 
locality  with  a  view  towards  using  the  streams  for  generating' 
electrical  power  which  would  be  used  for  the  lighting  of  the  town 
and  in  the  district  generally. 

Continental   \otes. — Italv. — La    Societa    Cotonificio 

Trevigiani,  of  Treviso,  has  applied  for  a  concession  to  put  down 
plant  to  utilise  certain  available  water-power  at  Reve  di-Soligo 
in  the  generation  of  electrical  energy  for  lighting  and  power 
jiurposes. 

A I  STRIA. — The  A.E.G.  Union  Electricitiits  Geeellschaft.  of 
Vienna,  is  interested  in  a  scheme  for  the  establishment  of  a 
central  station  at  Michelsburg,  Bohemia,  for  the  electric  lighting 
of  the  town  and  district. 

Hungary.— In  view  of  the  fact  that  a  central  electric  lighting 
station,  which  is  being  established  in  Buda-Pesth  by  the  mnnicipsd 
authorities,  will  not  be  ready  for  some  time,  it  is  proposed  to 
purchase  the  existing  plant  of  the  Hungarian  General  Electric  Co. 

Coventry. — The  Tramways  Committee  has  been  informed 
that  it  can  be  supplied  with  electrical  energy  on  the  same  terms 
as  are  granted  to  the  largest  consumers,  viz..  Tod.  per  unit. 

Derby. — The  Electricity  Committee  of  the  T.C.  has 
recommended  the  application  being  made  to  the  L.G.B.  for  a  loan  of 
£10,750  for  the  following  purposes  : —Mains,  £4,500:  services, 
£.')00:  motors,  £1, . '.00  :  transformers.  £60u  :  boiler,  with  chain 
grates,  superheater,  and  electric  feed  pump,  £2,420  :  piping, 
condensing  water  screens,  £280:  balancers,  £30":  ; 
extensions,  £400, 

Dundee. — The  manager  of  the  Tayside  Electric  and 
Gas  Light  Co.,  Ltd.,  Wormit.  recently  issued  a  circular  in  which  it 
was  proposed  to  increase  the  rates  of  those  having  contracts  by 
15  per  cent.,  and  to  charge  those  supplied  by  meter  at  6d.  per  unit. 
The  circular  also  invited  consumers  to  become  corporate  ^vith  the 
company  so  as  to  form  "  a  solid  combine  against  adverse  influences," 
and  ensure  united  action  when  necessary.  To  encourage  thL*  class 
of  customer,  20  per  cent,  was  to  be  added  to  those  holding  con- 
tracts, and  30  per  cent,  to  those  Charged  by  meter,  the  addition  to 
form  a  capital  charge  on  the  assets  of  the  company,  and  to  be  con- 
verted into  debenture  stock  at  5  per  cent.  The  contract  system,  it 
was  pointed  out,  had  increased  by  10  per  cent.,  whilst  the  current 
consumed  had  increased  by  100  per  cent.  At  u  meeting  of  con- 
sumers last  week,  the  circular  was  criticised,  and  the  legality  of 
the  manager's  action  in  increasing  the  charges  without  adequate 
notice  was  questioned.  It  was  agreed  to  meet  the  manager  and 
discuss  the  whole  question  with  him,  a  hint  being  thrown  out  that 
the  fairest  system  would  be  to  charge  according  to  rental. 

Edinbur«rh. — The  Electric  Lighting  Committee  of  the 

Corporation  recommends  that  of  the  £2,796.  balance  of  la^t  year's 
surplus  on  the  electric  lighting  accounts.  .'. 2,500  be  contributed  to 
the  King  Edward  Memorial  Fund,  and  the  remaining  £296  for  im- 
provements at  Saughton  Park.  The  CouncU  has  already  dispo.sed 
of  £5,000  of  the  surplus. 

Erith. — On  April  I'.Mh  a  L.B.G.  iniuiry  was  held 
respecting  the  application  of  the  U.D.C.  for  a  loan  of  £11.971  for 
electricity  purposes — viz.,  mains,  cookers  and  heaters,  and  bunkers 
at  the  station.     There  was  no  opposition. 

Fife. — Messi-s.  W.  I>nmsdcn  &  Son.  of  Freurhie.  ha\c 
decided  to  install  several  hundred  "  Schorch "  loom  motoru  and 
motors  for  driving  preparation  machinery,  these  replacing  the 
present  steam  engines  and  shafting  drives.  It  is  stated  that 
Messrs.  Lumsden  have  exhuustively  tester!  a  number  of  motoi  -drivets 
before  adopting  the  Schorch  Electrical  Co.s  pro^Kisal. 

Finchley, — At  a  special  meeting  of  the  U.D.C.  the 
Finance  Committee  reported  that  for  the  electricity  undertaking 
last  year  it  estimatetl  a  profit  of  £1.045,  but  that  was  owing  to 
abnormal  circumstances,  one  being  the  alteration  of  the  date  of 
payment  of  a  capital  charge  from  March  3Iet  to  April  .'nd.  an 
alteration  which  threw  the  payment  from  one  year  to  another  ; 
the  Committee  is  only  ettimating  a  net  profit  of  £262  for  the 
coming  year. 
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Gravesend, — The  T.C,  has  secured  new  consumers  in  the 
firms  of  the  Thames  Metal  Works  and  Messrs.  Henley's  Telep^raph 
Works  Co.,  Ltd.  The  extension  in  the  latter  case  will  necessitate 
an  expenditure  of  £1  550. 

Heston — Isleworth, — The  earliest  printed  statement  of 
accounts  received  for  the  year  ending-  March  31st  last  (from  Mr. 
Rycroft)  shows  that  a  net  profit  of  £1.")0  was  made  on  the  Council's 
electricity  undertaking-.  The  output  for  the  year  was  1,040,774 
units,  or  only  64,000  less  than  during  the  previous  period  of  l.*) 
months.  It  is  satisfactory  to  see  that  the  consumers  and  load 
factor  are  both  on  the  up  grade,  and  that  the  cost  of  production, 
which  has  been  falling  for  some  years,  is  now  only  very  slightly 
over  Id.  per  unit. 

India. — Preparations  are  in  progress  for  an  electric  in- 
stallation in  Lahore,  under  the  auspices  of  the  Lahore  Electric 
Supply  Co.,  Ltd.  Mr.  Jenson,  who  erected  the  Durbar  power  house 
at  Delhi,  is  the  engineer  in  charge.  Arrangements  are  being  made 
for  the  supply  of  electric  power  on  a  large  scale  for  all  sorts  of 
purposes. — Indian  Tea-tile  Journal. 

Llantwit  Fardre  (Glani.). — The  B.  of  T.  has  notified 

the  local  authorities  that  a  prov.  order  for  electric  supply  has  be^en 
granted  to  the  South  Wales  Electrical  Power  Distribution  Co.  for 
the  supply  of  current  in  the  parishes  of  Llantwit  Fardre  and  part  of 
the  parish  of  Llantrisant. 

London. — Poplae. — Sixty-nine  gas  lamps  are  to  be  con- 
verted into  electric  lamps.  This  will  secure  a  saving  in  maintenance 
of  £23  per  annum.  Electric  cooking  appliances  are  to  be  sup- 
plied on  hire  to  consumers  at  a  rental  equivalent  to  12^  per  cent. 
on  the  price  of  the  apparatus,  no  installation  to  exceed  .-tl.T  in 
cost. 

Kensington. — The  Infirmary  Committee  of  the  Guardians  reports 
having  received  a  letter  from  the  L.G.B.  approving  generally  the 
guardians'  proposal  to  install  electric  light  at  the  infirmary. 

Lytham. — The  B.  of  T.  announces  its  revocation  of  the 
1007  prov.  order. 

IManstield. — At  the  T.C.  meeting  last  week,  Mr.  Collins, 
presenting  the  report  of  the  Electricity  Committee,  stated  that  it 
was  proposed  to  hand  over  £600  to  the  relief  of  the  rates  from  the 
profits  of  the  undertaking,  in  addition  to  placing  a  substantial 
balance  to  the  reserve  fund. 

Peterborougli. — The  T.C.  has  decided  to  extend  the 
electricity  supply  along  Park  Road  and  to  replace  the  street  gas 
lamps  on  the  section  with  electric  lamps.  The  city  engineer 
reported  a  revenue  from  the  electricity  supply  for  the  past  month 
of  £715  and  a  surplus  of  £294. 

Rawtenstall. — The  Council's  electricity  department 
showed  a  total  revenue  for  the  year  of  £9,14.'").  and  after  meeting 
all  expenditure  there  remained  a  satisfactory  surplus  of  i:  2,359, 
which  it  is  proposed  to  place  to  renewals.  During  the  year 
1,498,000  units  were  generated,  as  compared  with  8(i4,000  in  the 
previous  year. 

Rochdale. — It  was  reported  at  the  meeting  of  the  Cor- 
poration Electricity  Committee  that  two  applications  had  been 
made  by  large  industrial  concerns  for  supplies  of  energy  amounting 
to  over  2,000.000  units  per  annum.  These  applications  are  for  a 
quantity  quite  half  as  large  as  the  present  total  output  of  the  works 
for  all  purposes,  and  if  accepted  will  call  for  a  substantial  increase 
of  generating  plant  additional  to  the  new  plant  for  which  tenders, 
at  an  outlay  of  £8,000,  have  recently  been  accepted. 

Rothesay. — The  T.C.  has  approved  of  a  scheme  of 
electric  light  decoration  for  the  esplanade  gardens  to  cost  about 
£800.  The  scheme  includes  festoons  of  fairy  lamps  for  the  flower 
gardens  and  illumination  of  the  bandstand  and  enclosure.  The 
Corporation  has  accepted  the  o^er  of  the  tramway  company  for  the 
supply  of  energy. 

Salford. — The  Electricity  Committee  has  decided  to 
supply  Messrs.  Norris,  Midwood  &  Co.  with  energy,  subject  to  the 
company  (1)  guaranteeing  a  minimum  consumption  of  200,000  units 
per  annum  for  all  purposes,  (2)  paying  an  all-round  price  of  ■75d.  net 
per  unit  for  all  current  consumed,  and  (3)  to  the  company  entering 
into  a  five-years  agreement.     A  coal  clause  is  also  inserted. 

Messrs.  J.  Mandleberg  &  Co..  whose  rubber  works  are  situated  in 
Salford,  have  appointed  Mr.  E.  M.  Lacey  as  their  consulting 
engineer. 

Southampton. — The  electrical  engineer  has  been 
instructed  to  extend  the  electricity  main  from  Shirley  Road,  at  an 
estimated  cost  of  £850.  Sanctions  have  been  received  from  the 
L.G.B.  for  permission  to  borrow  £11, GOO  for  generating  plant  and 
motors,  £6,000  for  mains  and  £3,500  for  services ;  the  Board  asks  the 
Council  to  re-consider  its  application  as  to  borrowing  £1,500  for 
meters  and  £1,000  for  radiators,  having  regard  to  the  resolution 
of  the  Council  that  meters  should  be  paid  out  of  revenue,  and 
expressing  the  opinion  that  this  course  should  also  extend  to 
radiators.  After  September  30th  current  supplied  through  slot 
meters  is  to  be-  charged  at  3id.  per  unit  and  the  meter  rents  dis- 
continued. 

Taunton. — The  R.D.C.  has  consented  to  the  T.C. 
supplying  current  to  premises  in  the  parishes  of  Taunton  St, 
Jadnes's  Without,  Staplegrove,  Norton,  Fitzwarren,  and  Trull, 


Tunbridg:e  Wells. — A  L.G.B.  inquiry  was  held  on 
April  22nd  into  the  application  of  the  T.C.  for  a  loan  of  £6,000  for 
mains  extensions.     There  was  no  opposition. 


TRAMWAY  and  RAILWAY  NOTES. 


Blackburn. — The  tramways  recorded  a  profit  of  £270 
last  year  compared  with  a  loss  in  the  previous  year  of  £181.  The 
traffic  revenue  was  £60,283.  The  number  of  passengers  carried  was 
11,164,915,  and  themileage  1,125,036.  Parcel  receipts  came  to  £1,995, 
and  the  gross  income  to  £63.129.  Expenditure  included  traffic 
expenses,  £14,541  ;  general  expenses.  £4.755;  general  repairs  and 
maintenance,  £11,295;  and  power  expenses,  £10,642.  Interest  on 
capital  absorbed  £5,950,  leaving  £15,940,  out  of  which  £6,022  was 
devoted  to  repayment  of  loans,  £8,628  for  sinking  fund,  and  £1,000 
for  permanent  way  renewal. 

Blackpool. — Some  interesting  figures  were  submitted  to 
the  Tramways  Committee,  on  April  25th.  the  manager  reporting 
that  the  profit  balance  for  disposal  was  not  less  than  £10,053. 
The  tramways  receipts  totalled  £65,340,  which  is  easily  a  record. 
The  working  expenses  were  £40,234,  including  £12,889  under  the  head 
of  general  repairs  and  maintenance.  The  sum  was  over  £5,500  more 
than  was  allowed  for  in  the  estimates.  Interest  on  capital  amounted 
to  £8,721,  and  redemption  of  loans  to  £6,332,  leaving  a  disposable 
balance  of  £10,053.  The  capital  outlay  to  the  end  of  March  was 
£295,985,  sinking  fund  was  £102,855,  and  reserve  fund  £ll,20u. 

Cardiff. — The  tramway  strike  was  settled  on  Friday  after- 
noon last,  the  men  deciding  to  accept  the  terms  of  a  resolution  passed 
by  the  Tramways  Committee  to  the  effect  that  the  City  Council  be 
recommended  to  grant  the  nine  hours  a  day  and  the  extra  pay 
demanded  by  the  men  for  working  the  Bank  Holidays,  Good  Friday, 
and  Easter  Monday,  irrespective  of  the  hours  worked.  It  was  for 
this  extra  pay  that  the  men  struck  work. 

Continental  Bfotes. — France. — A  scheme  for  the  con- 
struction of  an  electric  tramway  in  the  town  of  Dieppe  is  reported  to 
be  under  consideration. 

Germany. — A  concession  has  lately  been  granted  for  the  con- 
struction and  working  of  an  electric  tramway  in  the  town  of 
Wilhelmshaven  (Hanover). 

Glasg,'0W. — The  General  manager  has  recently  reported 
on  a  proposal  to  run  an  all-night  service  of  cars.  He  finds  that 
the  expense  of  such  a  service  would  be  out  of  all  proportion  to  the 
traffic,  and  that  it  would  seriously  interfere  with  the  routine  repairs, 
which  are  carried  out  at  night.  The  T.C.  has  remitted  back  the 
proposal  for  further  consideration. 

Greenock. — The  Tramways  Committee  is  considering 
the  question  of  providing  tramway  facilities  for  the  upper  parts  of 
the  town.  Railless  traction  has  been  suggested,  but  the  Corporation 
has  before  it  a  scheme  involving  the  laying  down  of  rails,  and 
it  is  to  consult  with  the  tramways  company  on  the  matter. 

Haslinffden. — At  the  meeting  of  the  T.C,  on  April  2.'jth, 
Councillor  Waddington,  in  moving  the  tramways  minutes,  stated 
that  the  next  scheme  they  would  consider  was  that  of  running  railless 
trolley  cars,  whereby  Helmsbore  could  be  made  more  accessible.  He 
thought  that  for  £4,000  they  could  put  up  the  equipment  and  pur- 
chase three  cars,  and  thereby  develop  a  growing  part  of  the 
borough.  Other  speakers  also  heartily  endorsed  the  proposal,  and 
the  Mayor  intimated  that  the  scheme  will  be  considered. 

Keig'hley. — The   Tramways   Committee   of  the  T.C.  is 

applying  to  the  B.  of  T.  for  a  further  extension  of  time  for  the 
construction  of  the  tramways  from  Dale  Street  to  Stockbridge,  and 
for  the  commencement  and  completion  of  the  lines  authorised  by 
the  order  of  1909. 

Lancaster. — The  Tramways  Committee  has  had  under 
consideration  a  scheme  for  lighting  the  tramcarswith  metal  instead 
of  carbon  lamps,  which,  it  is  thought,  would  result  is  a  consider- 
able saving  to  the  Committee.  It  was  resolved  that,  as  a  test,  one 
of  the  cars  be  fitted  during  the  summer  months  with  metallic 
lamps,  and  +hat  the  engineer  report  further  after  such  experiment. 

London. — L.C.C. — The  total  revenue  of  the  electric 
tramways  for  the  year  ended  March  31st  last  amounted  to 
£2,231,945,  and  the  total  tramway  revenue  to  £2,292,301,  as  com- 
pared with  £2,175,282  in  the  previous  year.  The  Highways  Com- 
mittee is  at  present  trying  a  railless  trolley  vehicle  at  Abbey  Wood. 

Preston. — At  the  T.C,  on  April  25th,  the  chairman  of 
the  Tramways  Committee,  said  the  receipts  during  last  year 
amounted  to  £40,643,  It  was  the  first  time  they  had  ever  reached 
£40,000,  They  had  carried  9  million  passengers,  or  half  a  million 
more  than  had  ever  been  carried  before.  The  working  expenses 
amounted  to  £24,008,  and  the  gross  profits  to  £16,635.  leaving 
£6,201  to  be  carried  to  the  reserve.  They  had  now  a  gross  reserve 
fund  of  £31,426.  The  receipts  from  the  parcel  service  were  £437. 
This  was  a  gradually  growing  business,  which  made  a  profit 
sufficient  to  pay  the  rent  of  the  new  office  premises. 

Rawtenstall. — The  year's  working  of  the  tramways 
shows  that  4,669,522  passengers  were  carried,  as  compared  with 
3,236,730  in  the  previous  year.  Working  expenses  amounted  to 
£13,667,  while  the  total  expenditure,  including  financial  charges, 
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amounted  to  £2o,34.'),  or  £51  less  than  the  total  receipts.  The  latter 
amonnt,  together  with  a  rate  contribution  of  £1,500,  is  to  be 
credited  to  a  renewal  fund. 

KotlierliaiM. — The  report  of  the  tramways  manager  for 
the  past  year  shows  that,  in  comparison  with  the  precedinif  year,  the 
receipts  have  increased  from  £;}H,:il()  to  £35  8r>t;,  and  the  number 
of  passengers  from  6,900,178  to  7,81:^,922,  while  the  gross  profit 
was  £1(),<;12  as  afjainst  £8,h92.  The  net  profit  available  for 
api)ropriation  account  is  £3,725,  as  compared  with  £3,057  last 
year. 

Sutton, — The  South  Metropolitan  Electric  Tramways  and 
Lighting'  Co.  has  under  consideration  the  establishment  of  a  service 
of  Tailless  cars  throu(?h  Sutton  Hiph  Street  to  Helmont.  The 
matter  was  considered  by  the  U.D.C.  at  its  last  meeting  on  a  letter 
from  the  .secretary  of  the  company,  and  the  Clerk  was  instructed 
to  reply  that  the  Council  was  not  at  present  prepared  to  give  it  any 
support. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — Approval  has  been  given  to  the  purchase 
for  £1,660  of  another  wireless  outfit  from  the  Maritime  Wireless 
Telegrraph  Co.,  for  the  new  station  to  be  erected  in  the  north  of 
Australia  to  connect  with  Papua. 

In  connection  with  the  proceedings  which  have  been  instituted 
by  the  Marconi  Wireless  Co.  against  the  Commonwealth,  claiming 
damages  for  alleged  infringement  of  patent,  application  has  been 
made  to  the  Chief  Justice  of  the  High  Court  for  an  order  to 
inspect  and  examine,  through  experts,  any  plant  or  apparatus 
erected  or  to  be  erected  by  the  Government. 

British  Gold  Coast. — Marconi's  Wireless  Telegraph  Co., 
Ltd.,  have  contracted  to  supply  and  erect  a  radio-telegraph  station 
at  Accra,  a  port  on  the  Gulf  of  Guinea  about  80  miles  east  of  Cape 
Coast.  The  station  will  be  equipped  with  a  5-kw.  set  driven  by 
an  oil  engine.  Five  masts  will  be  provided,  the  main  mast  being 
200  ft.  in  height,  and  the  remaining  masts  each  60  ft.  in  height, 
arranged  symmetrically  around  the  main  mast.  The  main  aerial 
will  be  of  the  umbrella  type,  and  the  second  of  the  twin  type.  A 
motor  will  be  driven  by  a  battery  of  64  cells,  and  will  drive  a  disk 
discharger.  The  transformer  will  be  designed  to  afford  a  trans- 
formation ratio  of  either  300  to  10,000,  or  300  to  5,000,  as  desired. 
There  will  also  be  provided  a  transmitting  jigger  and  aerial  tuning 
inductance,  and  the  manipulating  gear  will  consist  of  a  Morse  hand 
key  actuating  an  electro-magnetic  relay  key  in  the  transformer 
primary  circuit.  The  receiver  will  be  of  the  standard  telephone 
magnetic  detector  pattern  working  in  conjunction  with  the  multiple 
tuner,  the  combination  being  capable  of  syntonising  the  receiving 
circuits  to  all  wave  lengths  between  100  and  2,300  metres.  The 
station  will  be  employed  mainly  for  communication  with  ships. 

France. — The  French  Government  is  considering  a 
scheme  for  the  establishment  of  a  system  of  wireless  telegraphy 
connecting  with  all  the  French  Colonial  possessions.  The  system 
would  extend  from  Paris  to  Timbuctoo  in  the  Sahara,  to  the 
Marquises  Islands  and  to  Martinique.  All  the  French  war  vessels 
are  to  be  equipped  with  outfits,  and  it  is  expected  that  all  the 
large  French  steamship  companies  will  follow  the  example. 

Morocco. — A  system  of  telegraphs  is  being  established  in 
Morocco,  and  it  is  stated  that  the  Sultan  is  about  to  grant  a  con- 
cession for  the  erection  and  working  of  telephone  exchanges 
giving  communication  between  the  principal  towns. 

New  Cables. — The  Portuguese  Government  proposes  to 
lay  two  new  submarine  cables,  one  from  Horta  Azores  to  North 
America,  and  the  other  to  Europe. 

Panama  Canal. — The  U.S.  Government  has  com- 
missioned Major  G.  0.  Squier  to  visit  the  Panama  Canal  zone  and 
select  sites  for  five  local  wireless  stations,  as  well  as  for  a  high- 
power  station.  Major  Squier  will  also  represent  the  United  States 
at  the  International  Wireless  Convention  in  London. 

Underground  Telegraph  Cables. — From  a  recent  state- 
ment by  the  P.M. G..  it  appears  that  the  telegraph  cable  between 
Newcastle  and  Middlesbrough  has  proved  unsatisfactory  in  use,  and 
that  it  has  not  been  possible  to  rely  upon  it  for  the  main  service. 

Wireless    Telejcraph    Patent.s. — The   shares   of  the 

High-Frequency  Machine  Co.,  of  Berlin,  are  at  present  the  object 
of  speculation  on  the  Berlin  Stock  Exchange,  owing  to  expected 
developments  in  wireless  telegraphy,  the  price  having  riuctuated 
between  140  per  cent,  and  200  per  cent,  since  the  disaster  to  the 
'ntanic.  The  company  owns  the  foreign  patents  of  the  high-fre- 
quency generator  devised  by  Prof.  R.  Goldschmidt,  of  Darmstadt, 
but  does  not  manufacture  on  its  own  account,  as  the  plant  of  the 
Lorenz  Co.,  with  which  it  is  closely  associated,  is  utilised  for  prac- 
tical work.  Negotiations  for  the  sale  of  foreign  patents  have  been 
proceeding  for  some  time  past,  although  it  does  not  appear  that  the 
Marconi  Co.  is  concerned  with  the  matter.  The  High-Frequency 
Co.  has  just  made  a  call  upon  the  75  per  cent,  unpaid  share  capital 
for  the  purpose  of  defraying  the  cost  of  further  experiments.  It 
is  intended  to  erect  a  station  near  Berlin,  on  the  one  hand,  and  one 
in  the  United  States,  on  the  other,  and  to  equip  them  with  high- 
frequency  generators. 


Wireless   Teleirraphj  at  Sea. — It  is  stated  that,  ginoc 

the  beginning  of  11^09,  that  ia  during  a  period  of  three  yean,  the 
paufieiigerH  on  no  fewer  than  22  nhipwrecked  y«mt\%  haye  owed 
their  lives  to  the  fact  that  the  -'  .r<ed  with  a  wirelcM 

telegraph  Bystem,  and  were  con-  ,  send  out  meeea^es 

for  assiHtance. 

Wireless    Telejrraphy   in  l.erman   Colonies. — ivjme 

information  concerning  wireless  telegraphy  with  and  in  German 
Colonies  was  recently  given  by  Count  Arco,  director  of  the  Berlin 
Wireless  Telegraph  Co.,  l>efore  a  meeting  of  the  Technical  Com- 
mittee of  the  German  Colonial  Economic  Committee.  It  was 
mentioned  that  in  order  to  carry  out  trial.",  a  receiving  .station  with 
a  large  antenna  waa  erected  at  Togo,  and  the  station  at  .S'auen,  near 
Berlin,  was  considerably  enlarged.  The  trials  began  at  the  openinff 
of  the  present  year,  and  were  in  progress  at  the  time  the  Nanen 
station  was  blown  down.  The  Minister  of  Posta  and  Telejrrapha 
stated  previously  to  the  disaster  that  it  had  been  possible  to  receive 
at  Togo  a  portion  of  the  messages  tran.smitted  from  the  Nauen 
station.  The  Duala  station  in  the  Cameroon"}  has  been  com- 
pleted to  the  order  of  the  Imperial  Post  OflBce  authorities, 
the  principal  object  of  which  is  to  establish  commnni- 
cation  with  ships  passing  at  great  distance.  The  telegrams 
from  Duala  are  received  with  great  facility  at  the  Togo 
station,  which  is  *;20  miles  distant.  In  South- West  Africa  two 
smaller  stations— one  at  Luderitz  Bay  and  one  at  Swakopmund — 
have  been  erected  for  communication  with  passing  vessels  and  for 
mutual  exchange  day  and  night.  The  latter  is  finished,  and  fully 
meets  the  requirements,  but  the  former  is  awaiting  the  arrival  of  a 
generator,  and  has,  therefore,  not  yet  been  used  as  a  transmitting 
station.  It  is  possible  at  times,  under  favourable  conditions,  to 
receive  signals  at  Swakopmund  at  night,  even  from  the  Dnala 
station,  which  is  1,860  miles  distant.  A  constant  service  has  been 
maintained  for  a  long  time  past  between  both  stations  on  the 
Victoria  Nyanza,  in  East  Africa.  It  is  now  proposed  to  connect 
the  South  Sea  colonies  by  the  erection  of  stations  at  Yap,  Rabaol, 
Nauru  and  Apia. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Ashton-in-Makerfield.  — May  Uth.     The    U.D.C.  is 

inviting  tenders  for  Contract  h. — 10  centrifugal  pumps  and  motors 
for  driving  the  same,  and  1 1  other  motors  for  dri\'ing  sundry 
machinery.  Contract  6.  —  Overhead  electric  power  cables  from 
Gerard  Street  to  the  pumping  station  and  disposal  works,  also 
switchboards  and  power  wiring,  and  electric  lighting  wiring  and 
accessories.  Specifications  and  forms  of  tender,  £1  (retumable\ 
from  the  engineers,  Banks,  Fairclough  &  Stephen,  Leigh,  Lanes. 

Australia. — Victoria. — ilay  Sth.    Cable  for  P.M.G.'s 

Department. 

June  4th.  1,000  protectors,  galvanised  iron  wire,  galvanised 
steel  wire  and  sleeves,  for  ♦^he  P.M.G.'s  Department.  See  "Official 
Notices"  April  19th. 

June  11th.  —  Electric  incandescent  lamps,  illuminating  and 
switchboard,  and  silk-covered  wire,  for  the  P.M.G.'s  Department 
See  ■' Official  Notices  "'  April  26th. 

Deputy  P.M.G.,  Melbourne.— June  4th.  259,500  porcelain  and 
earthenware  insulators  and  batteries. — June  11th.  9S  miles  of 
telephone  switchboard  cable  ;  1,000,000  paper  jointing  sleeves  ;  and 
252  tons  of  sulphate  of  copper.— Apply,  High  Commissioner  in 
London  for  Australian  Commonwealth. 

Juno  18th — 50  V  miles  of  cable,  for  the  P  M.G.'s  Department.  See 
"Official  Notices"  to-day. 

P.M.G.,  Melbourne.  —  July  23rd.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard.   See  "Official  Notices"  April  5th. 

A  notice  appears  in  our  advertisement  columns  to  the  effect 
that  the  Agent-General  for  Victoria  is  prepared  to  receive 
ten  lers  for  c-.rtain  works  in  connection  with  the  electrification  of 
the  Melbourne  suburban  railways.  The  tenders  now  invited,  we 
understand,  wih  cover  plant  for  the  equipment  for  electrical 
working  of  about  300  miles  of  single  track,  including  the  construc- 
tion of  a  generating  station  of  a  capacity  of  60,000  KW.,  sub- 
stations for  supplying  current  to  the  trains,  and  the  electrical 
equipment  for  a  large  amount  of  rolling-stock  ;  each  part  of  the 
work  may  be  tendered  for  separately.  Tenderers  may  submit 
proposals  for  the  supply  of  either  continuous-current  equipments 
or  single-phase  equipments  :  and  in  the  case  of  the  power  station, 
tenders  may  be  submitted  for  turbo- alternators  of  either  10,000  Kw. 
or  20,000  KW.  capacity  each.  The  Victorian  Government  hare 
arranged  with  Mr.  Charles  H.  Merz,  the  consulting  engineer  for  the 
work,  to  leave  England  as  soon  as  the  tenders  have  been  received, 
in  order  to  advise  them  in  connection  with  the  placing^  of  orders 
for  the  different  works. 

Tasmania. — June  10th.  Telegraph  and  telephone  material,  for 
the  P.M.G.'s  Department.    See  "  Official  Notices  "  April  13th. 

Barlborou^rh  (near  Chesterfield). — Tramway,  railway 

siding,  &o.    Mr.  C.  Robinson,  Weetfield  Lodgpe,  Baarlborongh. 
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Birkenhead. — ^lay  27th.  Electric  light  installation  at 
the  Union  Workhouse.  Tranmere,  for  the  B.  of  G.  See  "  Official 
Notices"  April  2(5 th. 

Bray  (Ireland).  — May  7th.  One  150-b.h.p.  Diesel 
eng-ine,  coupled  to  a  100- KW.  alternator  and  exciter,  and  one  7V-ton 
overhead  crane,  for  the  U.D.C.     See  " Official  Notices"  April  12th. 

Brijr'iton. — The  Corporation  is  about  to  invite  tenders 
for  electric  lamp  requirements  for  a  year— about  4,500.  Each  lamp 
will  have  to  be  marked  "  Brighton  Corporation.' 

Bristol. — May  6th.  One  1,000-kav.  three-phase  to  d.c. 
converter,  for  the  Corporation  (British  manufacture  preferred). 
See  •Official  Notices"  April  26th. 

Constantinople. — June  1.5th.  Tenders  are  invited  for 
the  establishment  of  electric  tramways  in  the  Asiatic  part  of  the 
capital.  Particulars,  in  French,  from  the  Minister  of  Public  Works 
on  forwardinp  the  equivalent  of  10s.  in  Turkish  money  (half  of  £T). 

Derby. — ("^ne  water-tube  Iwiler.  for  the  Cori-»oration 
Electricity  Department.     See  "  Official  Notices  "  to-day. 

Dewsbury, — The  Corporation  Electricity  and  Tramways 
Committee  is  inviting  tenders  for  renewal  of  economiser  at  Bradford 
Road  Electricity  Works.  Specifications  and  forms  of  tender,  £1  Is. 
(returnable),  from  Mr.  R.  H.  Campion,  eng^ineer. 

Dnblin. — May  8th.  The  Corporation  Technical  Educa- 
tion Committee  is  inviting:  tenders  for  various  mechanical  and  elec- 
trical machinery  for  the  technical  school.  Specifications  from  the 
secretary,  Mr.  L.  E.  0.  Carrell,  Lower  Kelvin  Street,  Dublin. 

Edinburgh. — The  Corporation  invites  tenders  for  the 
electric  lighting  installation  at  the  Clydesdale  Bank,  Royal 
Exchange.     Mr.  F.  A.  Newington,  Corporation  engineer. 

Falkirk. — May  6th.  Stores  for  a  year,  for  the  Burgh 
Electricity  Department.     See  "Official  Notices"  April  19th. 

France. — June  .">th.  The  French  Post  and  Telegraph 
authorities  in  Paris  (103,  Rue  de  Grenelle)  are  inviting  tenders  for 
the  supply  of  a  multiple  telephone  switchboard  for  the  Telephone 
Exchange  at  Roubaix. 

GlasffOW, — May  10th.  Sub-station  switchsrear,  for  the 
Corporation  Electricity  Department.  See  "  Official  Notices " 
April  26th. 

Gloucester. — Forty-five  street-lighting  lanterns  for  high 
candle-power  tungsten  lamps,  for  the  City  Electricity  Department. 
See  "  Official  Notices  "  to-day. 

Grimsby.  —  May  16th.  Continuous-current  motor- 
generator  with  switchboard  panel,  and  an  automatic  reversible 
booster  with  switchgear,  for  the  Corporation.  See  "  Official 
Notices"  April  2t;th. 

Halifax. — May  19th.  One  ;)60-tube  fuel  economiser, 
for  the  Corporation  Tramways  and  Electricity  Committee.  See 
"  Official  Notices  "  to-day. 

Heston  and   Isleworth. — May  8th.     500-kw.  steam 

engine,  n.c.  generator,  balancer,  &c.,  water-tube  boiler,  chain-grate 
stoker,  pipework,  &c.,  surface  condenser,  air  pump,  &c.,  for  the 
U.D.C.    See  "Official  Notices  "  April  19th. 

Hovlake  and  West  Rirby. — Mav  ("•tli.    One  Lancashin* 

boiler,  with  superheater,  <V:c.,  vertical  steam  pump  and  self-acting 
re-starting  injector,  for  the  U.D.C,  Electricity  Works.  See  "  Official 
Notices"  April  10th. 

Huddersfield. — May  20th.  1,000  single-phase  meters, 
for  the  Corporation.     See  "  Official  Notices"  to-day. 

Kiniberwortb. — May  16th.  Electrical  wiring  at  the 
Smallpox  hospital,  for  Rotherham  T.C.     Borough  Engineer. 

Leicester. — Mar  17th.  One  750-Kw.  single-phase  motor- 
alternator,  for  the  Corporation  Tramways  and  Electricity  Depart- 
ment.    See  "  Official  Notices"  to-day. 

Lei$2;h. — May  13th.  Telephone  installation  at  the  Union 
Workhouse,  for  the  B.  of  G.     See  "  Official  Notices  "  to-day. 

Lincoln. — May  6th.  One  1  ,000-h.p.  Diesel  oil  engine, 
coupled  to  a  continuous-current  dynamo,  or  two  500-h.p.  Diesel 
engines,  with  continuous-current  dynamos  ;  one  120-KW.  motor- 
generator  and  one  switchboard,  for  the  Corporation.  See  "Official 
Notices"  April  12th. 

London. — Hackney. — May  0th.  High  and  low-tension 
cables,  bjxes,  frames  and  covers,  troughing,  ducts,  <kc.,  for  the  B.C. 
Electricity  Department.    See  "Official  Notices"  April  19th. 

Ti.C.C— May  «th.  Electrical  installation  at  the  MalmGcburr 
Road  Central  School.     See  "Offloial  NoUce«  "  April  26th. 


Manchester.— May  l^th.  The  Corporation  Tramways 
Department  is  inviting  tenders  for  («)  tramway  rail  bonds  (/»)  hard- 
drawn  copper  trolley  wire  (r)  steel  tramway  poles  {fl)  span  wire, 
brackets.  Specifications  and  forms  of  tender  (r)  and  (^/),  £1  Is. 
(returnable),  from  Mr.  .1.  M.  McElroy.  general  manager. 

May  8th.— Electrioally-driven  boiler  feed  pump.  Specifications 
and  forms  of  tender  from  Mr.  F.  E.  Hughes,  secretary.  Electricity 
Department,  Town  Hall 

\'ewcastle-on-Tyne.— May  22nd.  Turbo-alternator  and 
converting  plant,  for  the  Tramways  Committee.  See  "Official 
Notices"  April  2(ith. 

^ewcastle-under-Lyrae. — Extensions  and  alterations  to 
switchboard,  for  the  Corporation.   See  "  Official  Notices  "  April  26th. 

New  Zealand. — July  1st.  PubUc  Works  Department. 
Supply  of  machinery  and  material  for  the  Lake  Coleridge  electric 
power  scheme.     See  this  column  in  our  issue  of  April  12th. 

Nuneaton. — ]\Iay  Uth.  ^lain  .switchboard,  for  the 
Corporation  Electricity  Department.     See  "Official  Notices"  to-day. 

Pembroke.  —  May  8th.  Extension  of  existing  1,500- 
ampere-hour  battery,  for  the  U.D  C.  Electricity  Department.  Clerk, 
Town  Hall.  Ballsbridge,  Co.  Dublin. 

Rotlierhani. — May  18th.  Two  automatically-controlled 
electrically-driven  motor  and  pump  sets,  each  set  to  be  capable  of 
raising  100  gallons  per  minute  against  a  head  of  about  60  ft.,  for 
the  T.C.    Borough  Engineer. 

Walthamstow. — Tenders  are  to  be  invited  for  doubling 
the  tramway  track  at  Bell  Junction. 

West  Ham. — June  5th.  Refuse  destructor  and  steam- 
raising  plant  in  connection  with  the  Canning  Town  generating 
station,  for  the  Council.  Specification  (£1,  returnable)  from  the 
Borough  Engineer,  Town  Hall. 


CLOSED. 


Batley. — The  tender  of  Messrs.  N.  Hainsworth,  Ltd., 
Batley  and  Dewsbury,  amounting  to  £224,  for  electrical  work  in 
connection  with  the  extension  of  the  Boys'  Grammar  School,  has 
been  accepted. 

Belfast. — On  a  report  from  the  electrical  engineer  re- 
garding the  tenders  for  the  supplying  of  two  750-KW.  turbo- 
alternators  and  condensing  plant,  it  was  decided  to  accept  the 
tender  of  Messrs.  Richardsons,  Westgarth. 

Bolton. — The  contract  for  the  steel  work  for  the  battery 
and  booster  house  at  the  Electricity  Works  has  been  secured  by 
Messrs.  John  Booth  &  Sons. 

Bridlington. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Ledward  &  Beckett,  Ltd.,  for  the  extension  of  the  condenser 
at  the  Electricity  Works,  at  £1,425. 

Constantinople. — ^The  Constantinople  Telephone  Co.  has 
accepted  the  tender  of  the  British  Insulated  and  Helsby  Cables,  Ltd., 
for  supplying  and  laying  telepho  le  cables  and  conduits.  The  value 
of  the  contract  approximates  £100,000. 

Croydon. — The  Council  has  placed  a  contract  for  electric 
cables  for  a  year  with  Messrs.  Callenders  Cable  and  Construction 
Co.,  Ltd..  and  has  also  accepted  the  tender  of  the  British  Westing- 
house  Electric  Co..  Ltd.,  for  the  supply  of  .\.c.  meters  for  the 
ensuing  12  months. 

Derby. — The  E.L.  Committee  of  the  T.C.  has  accepted 
the  tender  of  Messrs.  F.  W.  Krackers  &  Co.,  Ltd.,  for  condensing 
water  screens,  at  £278. 

Glasgow. — 'I'he  T.C.  Tramways  Committee  has  accepted 

the  following  offers  : — 

Mica. — Mioanite  and  Insulators  Co.,  Ltd. ;  British  Mica  Co.,  litd. 

Copper  contacts  for  h.t.  breakers. — British  Westinghouse  Electric  Co.,  Ijtd. 

Collector  brushes  lor  rotaiies.— Estler  Bros. 

Wood  paving  blocks.— Millars'  Karri  \  Jarrah  Co.,  Ltd. 

Peacock  biakee.— W.  C.  Vuille  A  Co.,  Ltd. 

Toocani  brake  attachments. — Dryers,  Ltd. 

Copper  rail-bonds. — United  States  i-iieel  Products  Co. 

Gravesend. — The  T.C.  has  accepted  the  tenders  of  Messrs. 
Ferranti,  Ltd.,  and  the  Electrical  Apparatus  Co..  for  ordinary 
house  meters  ;  and  those  of  Messrs.  Ferranti.  Ltd.,  and  the  Electrical 
Co..  for  two-rate  meters. 

Halifax. — The  Electricity  Committee  has  accepted  the 

following  tenders;  - 

Worthington  Pump  Co.,  Ltd. — Worthington  condenser  and  pump,  £8,0,54. 
British  IHomson- Houston  Co.,  Ltd.— Turbo-alternator,  £6,683. 

Huddersfield. — The  Corporation  has  accepted  the  tender 
of  the  United  Electric  Car  Co.,  Ltd.,  for  the  supply  of  six  top-deck 
covers. 

Hull. — The  Corporation  Electricity  Committee  has 
accepted  the  tender  of  Messrs.  S.  Heywood  &  Cr  for  an  overhead 
f'rano  for  the  Sculcoates  works  ;  and  that  of  the  British  Westinj^- 
honse  Electric  Co.,  Ltd.,  for  a  new  switchboard. 
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rondnii. —  fi.C.C. — The   Storos  and  (ioneral   Committee 

haH  Accepted  tenders  for  iron  caHtinerw  for  permanent  way,  kc,  for 

the  tramwayH  department  for  one  year  : — 

T.  Unilin  >V  Co.,  Md ..         .     tl.\r,r, 

8.  firifflth        ,217 

J.   Martin  &  Hon 2,0 << 

SuiiimerHcaleH,  Ltd.  7S 

The  Ilipfhwayfl  Committee  hafl  accepted  the  tender  of  the  Lilleehall 
Co.,  Ltd.,  at  £7  7h.  fid.  per  ton,  for  ppecial  rolled  steel  bar  for  mag- 
netic brake  shoes  (25A  and  26a  types)  : — 

Prices  per  ton  both  sec- 
tions, delivered. 
Within  the 
speciflcation       At  siding, 
radius. 

Lilleshall  Co.,  Ltd £7    7    6  £7    7    fi 

Earl  of  Dudley's  Bound  Oak  Works,  Ltd.  7  19    6  7  13    6 

Frodinghnm  iron  and  Steel  Co.,  LtU.  7  16    0  7  13    6 

P.  &  W.  MacLellan,  Ltd 7  16    8  7  16    .1 

Cammell,  Laird  &  Co.,  Ltd 8    0    0  8    0    0 

Henry  Bessemer  &  Co.,  Ltd 800  800 

t  2.5a  Seetinn. 

Patent  Shaft  and  Axletree  Co.,  Ltd.        ..         \  ^  ^^  26a  Scc/mn.^^  " 

I  9  0    0              90  0 

BayliBS,  .Jones  &  Baylisa,  Ltd.         ..       ...         .  .  9  10    0              9  10  0 

The  District  Iron  and  Steel  Co.,  Ltd 9  10    0              9  10  0 

George  Schultz  &  Co . .         . .  9  16    6              9  IH  6 

Stepxey. — In  connection  with  the  conversion  of  the  two  double- 
current  turbine-driven  sets  into  alternators  at  Limehouse  station, 
Messrs.  A.  Reyrolle  &  Co.,  Ltd..  are  to  carry  out  alterations  to  the 
high-tension  switchgear  to  accommodate  panels  for  the  new 
generators,  at  £49  5s.  per  panel  (total  £197),  and  tD  provide  two 
new  power-factor  meters  for  £18,  making  the  total  cost  £2 1."). 

\orth  Ridin$r  of  Yorhs. — The  Territorial  Force  Associa- 
tion has  accepted  the  tender  of  Messrs.  Graham  Bros.,  of  Middles- 
brough, for  aerial  telephones  on  eight  ranges,  at  £20  per  range. 

Portsmouth. — The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  Waygoods,  Ltd.,  for  two  electric  lifts  for  the  Infirmary, 
at  £730. 


Sal  ford. 

the  T.C.  :— 


-The  following  tenders  have  been  accepted  by 


Triennial  Sipplies. 
Ltd. — Paper-iusulated 


single    cables  (approximate 


T.   Glover  &   Co.,    

value  of  contract)  £v,100. 
Sykes  &  Sueden.— Joint  boxes,  £90. 
Eck-tein,  Heaj)  it  Co. — Ammeters,  £219 
G.  Batenian  &  Co. — Arc  lamp  globes,  £35. 
Keason  Manufacturing  Co.,  Ltd. — Maximum  demand  indicators,  £55. 

Annual  SirppnES. 
W.  T.  Glover  &  Co.,  Ltd. — Bare  copper  wire,  fuse  wire,  and  twin  flexible. 
Aubert,  Grenier  &  Co.— Paper-insulated  multiple-core  cables,  £900. 
H.  R.  Mansfield.— Stoneware  pipes  and  conduits,  £230. 
Albion  Clay  Co. — Stoneware  pipes  and  conduits  and  cable  protectors  and 

bearers,  £3t)l. 
Brush  Electrical  EnKineering  Co.,  Ltd. — Carbon  filament  glow  lamps. 
.J.  H  Tucker  &  Co  —Switches. 
General    Electric    Co.,    Ltd.— n.c.    meters,    £264 ;    combined  meters  and 

maximum  di-mand  indicators,  not  stated. 
Ferranti,  Ltd. — a.c.  meters,  £316. 

Siain. — The  Bangkok  Daily  Mail  contains  tiie  ibllowintr 
paragraph:  'His  Excellency  Chow  Phya  Yomaraj  has  approved 
of  the  decision  of  the  committee  (Messrs.  F.  B.  Shaw,  E.  G.  Gollo 
and  A.  Odent)  appointed  to  report  on  the  tenders  for  the  Govern- 
ment power  station,  and  the  following  are  the  firms  whose  tenders 
have  been  accepted  :  A.E.G.  (Germany),  B.T.-H.  (England)  and 
(t.E.C.  (America),  so  that  it  will  be  seen  that  the  building  and 
plant,  when  completed,  will  be  (juite  international  in  character. 
The  amount  of  the  tender  of  the  amalgamated  firms  was  1154,154. 
The  tender  for  the  Husk  conveyors  and  elevators  has  not  been 
included  in  the  above,  .^ince  no  tender  has  been  presented  which 
comes  within  the  estimated  price.  The  department  should  feel 
much  satisfa(;tion  in  the  combination  of  three  such  important 
firms,  since,  as  we  understand,  each  is  supplying  the  section  of 
which  it  makes  a  speciality." 

Southampton.— The  T.C.  has  accepted  the  tender  of 
Messrs.  Day,  Summers  &  Co.,  at  £»>.=),  for  the  supply  of  an  oil  cooler 
in  connection  with  the  turbine  at  the  electricity  works. 

Stal.l  bridfl^e.  —  The  Stalybridge,  Hyde,  Mossley  and 
Dukinfield  Tramways  Board  has  given  a  repeat  order  for  six 
mechanical  stokers  and  self-cleaning  furnaces  for  the  generating 
station,  Tame  Valley,  to  Messrs.  Ed.  Bennis  i^  Co.,  Ltd. 

Walthamstow. — The  U.D.C.  has  accepted  the  following 
tenders  for  annual  supplies  of  stores  to  the  Electricity  and  Tram- 
ways Department : — 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.— Cables,  compound  for  glands, 

compound  tape  and  jointing  metal. 
Liverpool  Electric  Cable  Co.,  Ltd.— India-rubber-covered  wires. 
Johnson  &  Phi  lips,  Ltd.— Flexible  cords. 
Dufisek  Bitumen  Co. — Box  compound. 
British  Electrical  Manulacturing  Co.— Chatterton's  compound,  pure  rubber 

tape,  poldering  fluid  and  lead  fuse-wire. 
Siemens  Bros.  &  Co.— White  liueu  tape  and  rosin, 
R.  W.  Blackwell  &  Co.— P.  and  B  tape  and  paint. 
Pryke  &  Paimer.— Plumber's  metal  and  fine  solder,  petroleum  jelly,  zinc 

rods,  porous  pots,  glass  jars  and  salammoniao. 
Callender's    Cable    and  Construction  Co.,   Ltd.— Lead    sleeves    and  lead 

seaiing-ends. 
Siemens  Bros.  Dynamo  Works,  Ltd.— Switches,  lampholders  and  carbons. 
General  Electric  Co.— China  bridge  fuses  and  ceiling  roses,  adaptors  and 

wall  plugs,  dust  shot,  steel  conduit,  «!cc.,  key  switch-holders,  arc  lamp 

hooks,    insulated    hooks,    staples,    phosphor-bronze    and    bell    wire, 

Sinclair  insulators,  chimney  brackets,  roof  brackets,  pole  st^ps  and 
tram  Mmpg. 


Hriti«h    Wcntinghomc  f'o.,   Ltd.— f'otonU    »nd  coonlerwuight    wt«    and 

teak  blnrke. 
Baxu-r  A  Caunter,   Ltd.— '>pal  ih»il«>».  enam*IIed-lTon  »had«.-«  and  ifreen- 

back  npal  shade*. 
Briiidli  Thombon-Houiit«/n  Co.,  r>t>».— Tea^  b'ocka  (recMMO)  and  traction 

l«mps. 
Ward  4  Gold8tone.-Tinne<1-rTTM''  'n^' ••  ■•    . 
Kloan  Electrical  Co..  Ltd.— Conra-I  ^  •  -    i"  I'v. 
Ship  Caibons,  Ltd.— Carbon*  for  fci--l--'e.l  ar<:». 
Chamberlain  A  Hookhnm.  Ltd.— tlectiici'y  meter*  and  prepajment  meter* 

f'>r  pennies  and  KhillingH. 
Ferranti,  Ltd.—  p;iertricity  meteru  and  prppayment  wet*ra  for  «ixpenc«». 
Electrical  (Jo  — Hour  meters  and  Nernst  lampR. 
Sunbeam  Lamp  Co. — Incandescent  Uraps  nnd  Sanbeam  lamps. 

Car  Acc-ES'iOBiE.'*. 
British  Westinghonse  Co.,  Ltd.— Gear  wheel*  and  armatore  coiU. 
F.  W.  RowlandsACo.— Pinion  wheels,  trolley  headB  and  troller  bead  globes. 
W.   Wood.-  Trolley  heads,  trolley-head  bashes,  trolley  head  globes,  and 

brass  terminals. 
Imeson    Finch  4  Co.,  Ltd.— Trolley  wheelf,  controller  fingers,  whipcord 

and  galvanised  span-wire. 
Breckncll,  Munro  iSe  Bogers,  Ltd.— Rubber  Bleeves,  rubber  cap,  and  troUey 

booms. 
L.  Andrew  &  Co. — Steel  wire  and  trollev  cord. 
John  Baker  &  Co.  (Rotherham),  Ltd.     Steel  tires. 

The  following  tenders  have  aleo  teen  accepted  for  electrical 
plant  : — 

Babcock  &  Wilcox.— Boiler  feed  pump  and  circulating  pipes,  i'3,0M. 

Riehardsons,  Wesigarth  A  Co.— "Turbo-aUernators,  £'^,.390. 

Bruce  Peebles  &  Co.,  Ltd. — Motor-generators,  £2,-J.'0. 

British  Westinghouse  Co. —  Rotary  converters,  £<,154. 

British  Thomson-Houston  Co.— High-tension  switchgear,  £1,960. 

Croropton  A  Co.,  Ltd.— Lowtensiou  switchgear,  £5^. 

Wi^n. — The  Tramways  Committee  has  accepted  the 
tender  of  Mr.  G.  P.  Trentham,  Handsworth  (Staffs),  for  the  con- 
struction of  new  tramway  loops  in  Wall  gate,  Scheie  s,  and  .Station 
Road. 

West  Hartlepool. — The  T.C.  has  accepted  the  following 
tenders  :  — 

Turbo-alternators. — Riehardsons,  Westgarth  &  Co.,  Ltd. 
Rotary  converters. — British  Westinghouse  Co. 
Battery.— The  Tudor  Co. 
Bigh  tension  switchgear.- Reyrolle  &  Co. 


FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Enolneers.- Friday,  May  3rd.  At  8  p.m.  Discussion  to 
be  resumed  by  Prof.  J.  O.  Arnold  on  "The  Tenth  Report  to  the  .-Vlloys 
Research  Committee  on  the  Alloys  of  Ali.miniDm  and  Zinc." 

Society  of  EnBlneors.- Monday,  Mav  6th.  At  7.30  p.m.  At  the  I. E.E.,  London, 
W.C.  Paper  on  "The  Effect  of  Tntermitttncy  in  Limiting  Electric  Trac- 
tion for  City  and  Subuiban  Passenger  Transport,"  by  Mr.  W.  Y.  Lewis. 

Saturday,  May  11th.— At  6.30  for  7  p.m.    At  the  Criterion  Restaurant, 
London,  W.    Annual  dinner. 

Royal  Society  of  Arte.- Monday,  Mav  6th.  At  8  p.m.  Howard  Lecture  on 
"  Heavy  Oil  Engines,"  by  Cape.  H.  Biall  Sankey.    (Lecture  11) 

Institution  of   Electrical  Envlneers  (London!.  — Thursday,  May  9th.    At  8  p  m. 

Papers  on  "The  behaviour  of  D.C.  Watt-Hour  Mete.s,  especiallv  in  Rela- 
tion to  Traction  Loads,"  by  RJefsrs.  S.  W.  Melsom  and  W.  H.  Eastland  ; 
and  "  Electrical  Meters  on  Variable  Loads,"  by  Prof  D.  R(ibertso>i. 

An  extraordinary  general  meeting  for  Members  and  .\ssociate  Members 
only  will  be  held,  at  7.c0  p.m.,  in  connection  with  the  proposed  new  Articlet: 
of  Association. 

Institution  of  Electrical  Engineere  (Dublin  Local  Section^.— Thursday,  May  9th.  At 

8  p.m.    Meeting  at  the  New  Royal  College  of  bcience,  Dublin. 

Physical  Society.— Friday,  May  10th.  At  8  p.m.  At  the  Imperial  College  of 
Hcience,  bouth  Kensington,  S  W.  Papers  on  "A  Method  of  Measuring 
Small  Inductances,"  by  Mr.  S.  Butteiwortn  ;  "  The  Conversion  of  Starch 
into  Dextrin  by  X-rays,"  by  Messrs.  H.  A.  Colwe'l  and  S.  Russ  ;  "  Calibration 
of  Wave-Meters  for  Radio-Telegraphy,"  by  Prof.  G.  W.  O.  Howe;  and 
demonstratii  n  of  "  Apparatus  for  Showing  the  Generation  of  Electricity  by 
Carbon  at  High  Temperatures,'  by  Messrs.  J.  -\.  Harker  and  G.  W.C.  Kaye. 

Junior  Institution  of  EnBineers.— Friday,  May  10th.  At  8  p.m.  At  the  I.E  E. 
Paper  on  "  Notes  on  Telephone  Exchange  Equipment,"  by  Mr.  .\.  J.  Hayes. 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Oflflcer— LiKtrr.-CoL.  H.  M.  Leat. 
The  followingr  orders  have  been  issued  for  the  current  week : — 

Monday,    May   fith.— "A"    Company.      Infantry    drill,    7.80  to  8.30    p.m. 

Teuhnicai  worS,  8.43  to  10  p.m. 
Tuesday,    Mii'    7tli.— "B"    Company.      Infantry  drill,    1.?0    to    8.S0   p.m. 

Technical  work,  8.46  to  10  p.m.    Recruit  training  for  these  not  passed 

out  by  .Vdjutaiit,  7.,T0  to  10  p.m. 
Wednesday,   May  8th.— All  Compani^.      .\nnual  course  of  musketry  at 

I'urtlcet.    N.C.O.'s  and  men  leaviTig  Fenohurcb  Street  station  by  a 

later  train  than  1S8  p.m.  will  not  he  able  to  fire. 
Thursday,   May  9ih.— "C"    Company.       Infantry  drill,  7.f0  to  8.80  p-m. 

Technical  work,  8.J5  to  10  p.m. 
Friday,    May    10th —"  D "    Company.      Infantry    drill.    7.P0    to  8.S0  p.m. 

Techuical  work.  8.45  to  10  p.m.     Recruit  tnticing  for  those  not  passed 

out  by  Adjutant,  7.30  to  10  p.m. 
Saturday,  May  1 1th.- Headquarters  will  be    open  for    the  transaction  ;of 

regimental  busine!>s  from  10  a.m.  till  12  noon. 

(Signed)        J.  H.  3.  PhiUjIps,  Msjor, 

For  Officer  commanding  L.E.E. 


Electrical    Trades    Benevolent    Institution.  —  The 

meeting  was  held  at  the  Institution  of  Electrical  Engineers  on 
Wednesday  afternoon,  for  the  purpose  of  ccnfirminjr  the  resolution 
already  passeil  adoptiup  the  new  rules 
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PROPOSED    BANKRUPTCY    LEGISLATION. 


By  GEORGE   JOHKSON. 


The  Bill  to  amend  the  law  with  respect  to  baukruptcy  and  deeds 
of  arrangement,  as  introduced  into  the  House  of  Lords  by  Lord 
Granard  on  December  15th  last,  proposes  to  give  effect,  with  some 
modifications  and  additions,  to  the  recommendations  of  the  Depart- 
mental Committee  on  Bankruptcy  Law  and  its  administration 
which  reported  in  1908.  It  is  impossible  within  the  limits  of  the 
present  sketch  to  criticise  the  Bill  in  detail,  but  the  more  important 
amendments  of  the  law  now  proposed  may  be  cursorily  noticed. 

1.  Prosecutions  for  bankruptcy  (and  Debtors'  Act)  ofifences  must 
at  present  proceed  by  indictment  and  be  conducted  by  the  Public 
Prosecutor.  Whilst  maintaining  this  procedure  for  use  in  the 
graver  cases,  it  is  proposed  to  give  courts  of  summary  jurisdiction 
power  to  dispose  of  these  ofifences.  and  to  enable  the  Board  of  Trade 
to  undertake  prosecutions  before  such  courts  through  their  solicitor 
or  through  the  Official  Receivers. 

2.  Commercial  oifences  not  now  criminal — viz.  :  («)  failure  to 
keep  trading  accounts  :  (/y)  failure  to  explain  disappearance  of 
assets  ;  and  (r)  insolvency  brought  about  by  gambling. 

Such  conduct  is  at  present  punishable  only  by  refusal  or  sus- 
pension of  discharge.  The  Committee  thought  these  ofifences 
should,  in  the  case  of  bankrupts  engaged  in  trade  or  business,  be 
made  criminal,  and  as  regards  (Z*)  and  (c)  the  Bill  follows  their 
recommendation.  In  regard  to  {,//),  the  Bill  makes  failure  to  keep 
accounts  criminally  punishable  only  in  the  case  of  a  trader  who 
has  on  a  previous  occasion  been  insolvent. 

'^.  After-acquired  property  of  an  undischarged  bankrupt. — At 
present  all  such  property  is  claimable  by  the  trustee  in  the 
bankruptcy.  Under  the  Bill  («)  protection  will  be  given  to  himc't 
tide  purchases  of  real  (as  is  now  the  case  with  personal)  property 
of  this  nature,  and  (/>)  if  an  undischarged  bankrupt  again  becomes 
bankrupt,  his  assets  acquired  since  the  earlier  bankruptcy  will  be 
distributed  pro  rata  between  the  new  and  the  old  creditors. 

4.  All  married  women  engaged  in  trade  are  made  amenable  to 
bank.'uptcy  proceedings  upon  a  bankruptcy  notice  following 
judgment. 

5.  Marriage  settlements.  Additional  restrictions  are  imposed  on 
the  power  to  place  property  out  of  reach  of  creditors  in  case  of 
bankruptcy  by  means  of  covenants  in  such  settlements. 

6.  General  assignments  of  book  debts  are  to  be  void  against  a 
trustee  in  bankruptcy  unless  registered. 

It  is  also  proposed  to  extend  the  control  of  the  Bankruptcy 
Courts  over  foreigners  in  this  country  through  agents  or  partners, 
and  to  take  away  the  powers  of  landlords  to  distrain  after  bank- 
ruptcy for  rent  payable  in  advance  ;  whilst  Bee.  21  of  the  Bill  is 
designed  to  meet  the  devices  sometimes  adopted  by  moneylenders 
to  evade  the  provision  (Sec.  2.H  Bankruptcy  Act,  1890)  by  which 
claim,:  for  interest  in  excess  of  '>  per  cent,  are  to  be  postponed  until 
all  other  claims  against  bankrupt  estates  have  been  paid  in  full. 

With  regard  to  the  question  of  the  discharge  of  a  bankrupt,  it  is 
thought  by  the  promoters  that  the  amendment  proposed  in  the  law 
as  to  after-acquired  property  will  greatly  diminish  such  commercial 
danger  as  at  present  arises  from  the  existence  of  a  large  class  of 
undischarged  bankrupts,  and  that  the  increased  stringency  of  the 
disabilities  attaching  to  undischarged  bankrupts  (which  may 
increase  the  number  of  applications  for  discharge)  "will  afiford 
additional  protectinn  to  persons  having  dealings  with  them. 

Part  II  of  the  Bill,  which  deals  with  deeds  of  arrangement,  is 
marked  by  several  objectionable  features,  and  unless  Sees.  2.^  and  27 
are  vitally  amended,  the  conditions  sought  to  be  imposed  will,  in  the 
opinion  of  the  writer,  certainly  have  the  ett'ect  of  legislating  deeds 
of  arrangement  out  of  existence.  Such  also  appears  to  be  the  opinion 
of  the  Parliamentary  Committee  of  the  Council  of  the  Society  of 
Incorporated  Accountants,  which  has  recently  issued  a  memorandum 
of  the  result  of  its  deliberations  on  the  Bill  under  the  name  of  its 
able  secretary,  Mr.  James  Martin. 


NOTES. 


,    New  Tests  for   insulated   Wire.—Tho  Lidia-n/hhfr 

Wiirld  (juotes  the  revised  set  of  electrical  regulations  issued  in  1911 
by  the  Electrical  Department  of  New  York  City,  which  provide  that 
the  insulation  shall  be  of  rubber  or  other  homogeneous  compound 
which  has  been  approved,  and  specify  a  definite  thickness  for  each 
size  of  wire.  As  a  protection  against  too  soft  an  insulation,  the 
rules  stipulate  certain  tests,  among  which  is  the  following  : — The 
braiding  is  carefully  removed  from  a  portion  of  the  srmple.  and 
the  copper  wire  is  connected  with  one  terminal  of  an  electric 
circuit,  of  which  a  testing  tool  forms  the  other  terminal.  The 
portion  of  the  sample  from  which  the  braiding  has  been  removed 
is  placed  on  a  flat  surface,  and  the  tool  edge,  which  is  placed  across 
the  sample,  is  pressed  down  on  to  the  insulating  cover  with  a 
pressure  of  5  lb,  which  is  maintained  for  about  a  quarter  of  an 
hour.  The  electric  current,  wjich  must  be  at  least  100  volts 
alternating,  is  then  turned  on,  and  the  tool  edge  must  not  sink  far 
enougb  through  the  insulation  to  touch  the  copper  wire  and 
complete  the  electric  circuit— a  pretty  hard  test  for  a  small  wire, 
but  one  to  which  the  best  manufacturers  have  agr(?e'd. 


A   Football   Club's   German   Tour.— We  learn  that 

the  tour  in  Germany  organised  by  the  Football  Section  of  the 
Osram  and  Robertson  Electric  Lamp  Works  Social  Club  proved  very 
successful  in  every  way,  and  the  party  returned  to  London  on 
Thursday.  April  11th,  thoroughly  satisfied  with  their  holiday. 
Leaving  London  on  Thursday,  April  Ith,  they  arrived  at  Bremen 
on  Friday,  where  they  were  billed  to  play  against  the  Werder  F.C. 
The  match  was  played  before  an  attendance  of  over  2,000  people, 
but  was,  unfortunately,  marred  by  the  weather.  It  rained  con- 
tinuously, and  the  wind  was  blowing  almost  a  gale.  Under  these 
conditions  the  play  was,  of  course,  of  a  scrambling  nature,  and  the 
Werder  team  won  luckily  by  3 — 1.  From  Bremen  the  party 
travelled  to  Hanover,  where  they  stayed  for  the  night,  and  started 
early  on  Saturday  for  Berlin.  Arriving  at  Berlin  about  midday, 
they  were  met  by  representatives  of  the  German  Osram  Lamp 
AVorks,  who  conducted  thf  m  to  the  works,  where  they  were  enter- 
tained to  dinner.  After  dinner  they  journeyed  to  the  ground  of  the 
Maggi  F.C.  to  fulfil  an  engagement  with  them.  The  weather  con- 
ditions were  the  same  as  at  Bremen,  but  the  O.  and  R.  players  adapted 
themselves  better  to  the  conditions,  and  won  very  comfortably  by 
(i — 0.  After  the  match  they  were  the  guests  of  the  German  Osram 
Lamp  Works  Club,  who  had  arranged  a  dinner,  followed  by  a  concert 
and  dance.  This  programme  was  thoroughly  enjoyed  by  the  party, 
who,  by  special  request,  sang  several  national  songs.  When  the 
dancing  commenced  they  had  some  difficulty  with  the  German 
dancing,  which  is  much  faster  than  in  this  country.  Their  German 
friends,  however  were  bent  on  making  the  visitors  feel  thoroughly 
at  home,  and  soon  had  things  going  merrily.  Sunday  morning  was 
spent  in  seeing  some  of  the  sights  of  Berlin,  and  in  the  afternoon  the 
English  club  journeyed  to  the  ground  of  the  German  Osram  Lamp 
Works  Club  to  play  them.  This  was  the  most  imijortant  match  of 
the  tour  ;  and  as  the  fine  silver  cup  kindly  presented  by  Director 
Fiemane  was  at  stake,  the  contest  was  a  very  keen  one.  The 
weather  had  much  improved,  and  play  started  in  brilliant  sunshine. 
The  English  club  soon  scored  from  a  free  kick  given  for  a  foul,  this 
point  causing  some  discussion,  as  the  Germans  were  under  the  im- 
pression that  a  goal  could  not  be  scored  direct  from  a  free  kick. 
Shortly  after  this  the  Englishmen  again  scored,  and  held  this  Jeail 
until  half  time.  Aftfer  changing  over  they  had  most  of  the  play, 
but  thanks  to  the  fine  play  of  the  German  goal-keeper,  who  was 
really  smart,  they  could  only  score  once.  The  German  team  took 
their  defeat  in  a  fine  sporting  spirit,  and  heartily  congratulated 
their  visitors  on  winning  the  Cup.  On  Monday  morning  the  party 
left  for  Hanover,  arriving  there  about  mid-day.  They  were  met 
by  the  officials  of  the  Hanover  Club,  whom  they  were  due  to  play 
against  in  the  afternoon.  This  proved  to  be  the  best  match  of  the 
tour,  although  the  result  was  a  win  for  the  Hanover  Club  by  4 — 2. 
The  home  team  quickly  scored  twice,  and  this  seemed  to  encourage 
the  English  players  to  do  their  very  best.  Playing  a  fine  combina- 
tion game  the  scores  were  very  soon  level,  but  before  half-time  the 
Englishmen's  left  bafk  had  the  misfortune  to  put  the  ball  through 
his  own  goal.  The  second  half  was  evenly  contested  until  one  of  the 
British  backs  received  a  nasty  kick  on  the  ankle  and  had  to  be  carried 
ofif.  Shortly  alter  this  Hanover  scored  again,  their  opponent's  goal- 
keeper having  no  chance  with  a  fine  shot.  This  proved  to  be  the 
end  of  the  scoring,  and  Hanover  won,  as  stated.  In  the  evening 
the  0.  and  R.  Club  were  entertained  by  the  club,  who  had  arranged 
a  concert  in  their  honour.  This  was  thoroughly  enjoyed,  some  of 
the  visiting  party  singing  English  songs,  much  to  the  amusement 
of  their  German  friends.  After  the  concert  came  dancing.  Tuesday 
was  spent  in  sight-seeing  in  Hanover.  On  Wednesday  an  enjoyable 
morning  was  spent  with  some  of  the  Hanover  players  at  the 
swimming  baths.  In  the  afte:!noon  the  party  entrained  for  London, 
the  Hanover  players  turning  up  in  force  to  give  them  an  enthusiastic 
send-ofl:'.  Splendid  hospitality  was  extended  to  the  party  everywhere 
they  went,  especially  by  the  members  of  the  German  Osram  Lamp 
Works  Club,  who  did  everything  in  their  power  to  make  the  stay  in 
Berlin  a  thoroughly  enjoyable  one.  The  thanks  of  the  Osram  and 
Robertson  F.C.  are  due  to  Mr.  Wilso.i  and  director  Remano  for  the 
generous  support  they  have  given  the  club,  and  without  which  th<' 
tour  could  never  have  been  carried  through.  The  club  is  also 
indebted  to  Messrs.  Stemmler  and  Philpot  for  organising  the  tour. 
Result  of  Matches  : — v.  Bremen  F.C.  lost  1-3  ;  v.  Maggi  F.C,  won 
()-0  ;  V.  German  Osram  Lamp  Works  F.C,  won  3-0  ;  v.  Hanno- 
vera  F.C,  lost  2-4, 

Enierp:ency  Plant  on  Steamships. — Referring  to  the 

recent  disaster  to  the  s.s.  Titanir,  which  exemplified  the  enormous 
importance  of  adequate  lighting  when  passengers  have  to  be  trans- 
ferred to  the  boats,  Messrs.  Mirrlees,  Bickerton  iV  Day,  Ltd.,  write 
to  say  that  they  recently  carried  out  an  installation  on  the  new 
White  Star  liner  Meijantir  on  behalf  of  the  White  Star  Co.  and 
Messrs.  Harland  &  WolfiF,  having  for  its  object  the  continuance  of 
the  Marconi  apparatus,  and  of  a  considerable  portio^n  of  the  lights, 
even  after  the  whole  of  the  steam  machinery  below  has  been 
stopped  by  an  accident.  In  this  scheme  a  4.")-h.h.i*.  Mirrlees-Diesel 
oil  engine,  directly  connected  to  a  dynamo,  is  installed  on  an  upper 
deck,  and  from  the  dynamo  a  separate  circuit  is  taken  round  the 
ship  and  connected  with  lights  fixed  in  the  main  passages,  com- 
panion ways,  saloons,  &c.  The  circuit  is  also  arranged  to  provide 
lights  in  the  neighbourhood  of  the  boats,  in  addition  to  being  con- 
nected with  the  M.arconi  apparatus. 

From  the  above  description  it  will  be  seen  that  in  the  case  of  a 
serious  disaster,  such  as  that  on  the  s.s.  TituHic,  a  supply  of  elec- 
tricity would  be  continued  on  board  the  ship  and  would  give  light 
for  the  free  movement  of  people  about  the  ship  and  for  the  launch- 
ing of  the  boats,  as  well  as  giving  current  for  the  wireless  tele- 
graph right  up  to  the  moment  when  the  upper  deck  sank  below 
water. 

Thfe  installation  on  the  Me-^antb:  is  set  at  work  daily  as  darkness 
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approaxihcB  and  continues  runiiinp  until  daylight,  quite  irrespective 
of  the  fact  that  the  steam-driven  electrical  dynamos  are  workinfj. 
This  is  done  so  as  to  avoid  any  rush  or  hurry  to  start  up  the  plant 
in  case  of  anythin^r  happening-  in  the  nifjht.  An  independent 
plant  of  this  kind  could  be  driven  by  other  forms  of  engfine  than 
the  Diesel,  but  with  steam  ortras  enj^ines  the  space  occupied  would 
be  jfreater,  and  the  handlinjf  of  coal  on  an  upper  deck  would  cause 
considerable  nuisance.  Petrol  or  paraffin  engines  might  be  suitable 
for  the  work,  but  the  oils  they  use  would  be  quite  unsafe  on  board 
a  large  ship,  and,  in  fact,  are  prohibited  by  Board  of  Trade 
regulationf.  The  oil  ueed  in  the  Mirr lees-Diesel  engine  is  cheap 
residual  petroleum. 

The  arrangement  described  is  of  the  greatest  value,  as,  with 
ample  light,  boats  can  be  much  more  quickly  and  safely  launched 
than  in  darkness  or  semi-darkness.  Also  the  extended  time  during 
which  the  wireless  telegraph  apparatus  can  be  worked,  in  case 
of  accident  to  the  accumulators,  gives  a  greater  chance  of  help 
being  obtained.  The  fact  that  the  White  Star  Line  has  betn  the 
first  to  try  this  scheme  proves  its  desire  to  do  everything  possible 
to  secure  tl'e  safety  of  its  passengers. 

Appuinliiients  Vacant, — Commercial  assistant,  for  the 

Battersea  B.C.  electricity  department  (£2  and  commission)  ;  station 
superintendent,  for  the  Wakefield  Corporation  electricity  depart- 
ment (£140);  chief  electrical  engineer  and  manager,  for  the 
Hampstead  B.C.  (jt70O  and  bonus);  junior  switchboard  attendant, 
for  the  (Jorporation  electricity  works,  Lancaster  (25s.).  See  our 
advertisement  pages  in  this  issue. 

liistitntioii  and  Lecture  ]\'otes. — The  Institute  of 

MtTALS.— On  Friday,  May  loth,  the  Third  May  lecture  of  the 
Institute  of  Metals  will  be  delivered  by  Sir  J.  Alfred  Ewing,  on 
"The  Inner  Structure  of  Simple  Metals,"  at  the  Institution  of 
Mechanical  Engineers,  Westminster,  S.W.  Cards  of  invitation 
admitting  to  the  lecture  can  be  obtained  on  application  to  the 
Fecretary  of  the  Institute  of  Metals,  Caxton  House,  Westminster. 
S.W. 

The  Concketk  Inshtute. — At  a  meeting  on  April  25th,  a  dis- 
cussion took  jilace  on  two  reports  presented  by  the  Tests  Standing 
Committee  of  the  Concrete  Institute,  entitled  :(«)  "The  Testing 
of  Concrete,  Reinforced  Concrete,  and  Materials  Employed 
Therein  :  "  (/;)  "The  Testing  of  Keinforced  Concrete  Structures  on 
Completion."  The  annual  general  meeting  of  the  Institute  will 
take  place  at  Denison  House,  Westminster.  S.W.,  on  Thursday, 
May  yth,  at4.Hn  p.m. 

RoYA  I,  Institution. — The  annual  meeting  was  held  on  May  1st, 
when  the  Duke  of  Northumberland  was  elected  president  for  the 
ensuing  year,  and  Sir  W.  Cronkes  secretary. 

Institution  ok  Civil  Engineers. — At  the  annual  general 
meeting  on  April  80th,  the  result  of  the  ballot  for  the  election  of 
officers  was  decljired  as  follows  :  —  President,  Mr.  Robert  Elliott- 
Cooper  :  Vice-Presidents,  Mr.  A.  G.  Lyster,  M.Eng.  ;  Mr.  B.  H. 
Blyth,  M.A.  :  Mr.  J.  Strain  ;  Mr.  G.  R.  Jebb.  The  Council  has 
made  the  following  awards  for  papers  read  during  the  session 
1911-12:  Telford  Gold  Medals  to  Messrs.  Ernest  and  Walter 
Mansergh  ;  a  George  Stephenson  (iold  Medal  to  Mr.  Roger  T.  Smith  : 
a  Watt  Gold  Medal  to  Mr.  \.  II.  Roberts  ;  Telford  Premiums  to 
Messrs.  John  Goodman.  A.  B.  McDonald,  G.  Midgley  Taylor,  I)  C. 
Leitch,  W.  C.  Easton,  and  D.  H.  Morton  ;  and  the  Manby  Premium 
to  Mr.  S.  H.  Ellis 

On  April  17th  Mr.  Marconi  gave  a  lecture  on  wireless  telegraphy 
before  the  New  York  Electrical  Society,  in  the  Engineering 
Societies'  Building,  New  York.  There  were  over  1,000  people 
present,  and  half  as  many  more  were  unable  to  gain  admission. 
The  rescue  of  the  survivors  from  the  Titanic  being  fresh  in  the 
people's  minds,  Mr.  Marconi  had  a  most  enthusiastic  reception. 

The  I.E.E.  Articles. — The  following  letter  has  come  to 

hand  as  we  go  to  press.  As  the  matter  will  probably  be  settled 
before  our  next  issue  appears,  we  insert  it  here  : — 

"  The  suggestion  given  in  your  issue  of  April  26th  by  Mr.  Charles 
C.  Garrard  has,  in  my  estimation,  been  timely,  and  is  well  worthy 
of  careful  consideration  by  the  Institution  Council. 

"  If  a  higher  grade  of  membership  is  not  at  the  preseht  time 
necessary,  it  will  not  be  long  before  some  such  class  must  be 
made,  unless  the  existing  full  membership  qualifications  are  made 
more  stringent. 

"One  or  the  other  will  have  to  come  about,  and  why  not  now, 
while  the  new  Articles  are  being  torn  to  pieces  .' 

"William  T.  Taylok. 
"(Santiago,  Chile,  South  America.) 
"London,  W.C,  Ma;/  l.v/,  1<.)]2." 

A    Daiiiper    for    the    Prevention    of    Telejihone 

Uisturbances.  A  Swedish  engineer,  Mr.  Saxenberg,  has  invented 
an  apparatus  to  prevent,  or,  at  all  events,  reduce,  bi'zzing  and  all 
.such  noise  which  does  not  concern  the  conversation.  The  apparatus 
is  very  simple,  consisting  of  a  kind  of  adjustable  leak  resistance 
for  extra  currents  on  the  line  in  the  shape  of  two  columns  of 
water,  which  are  connected  with  each  other  and  the  earth  at  one 
end,  while  the  other  ends  are  coupled  to  the  telephone  wires.  One 
of  these  devices  is  to  be  inserted  at  each  end  of  the  line,  near  the 
telephone  apparatus,  so  as  to  enable  the  user  of  the  telephone  to 
reach  it,  and,  by  adjusting  the  one  or  the  other  electrode  up  or  down, 
to  cause  the  buzzing  to  disappear.  By  means  of  it.s  resistance,' 
which  is  non-inductive,  the  damper  conducts  to  earth  all  static 
charges  or  induced  currents,  which  take  this  path  in  prefer- 
ence to  the  inductive  circuit  through  the  telephone.  At  the 
same  time,  it  gives  an  excellent  pVotection  against  discharges  of 


electricity  from  the  atmosphere.  Am  both  the  electrode*  can  he 
regulated  and  the  resistances  at  the  poles  can  thns  be  varied  quite 
independently  of  each  other,  it  also  becomes  possible  to  compensate 
for  various  leakages  which  may  occur  in  the  line.  The  leakage  and 
the  induction  vary  according  to  the  weather  and  the  atmospheric 
condition.",  and  a  readjustment  of  the  apparatus  accordingly  is 
often  necessary  so  as  to  obtain  the  greatest  jjo.s«ible  '  buzz- 
damping  "  effect.  It  is  therefore  recommended,  aa  mentioned 
above,  to  place  the  apparatus  in  snch  a  position  as  to  render 
it  easily  accessible. 

The  apparatus  has  been  tested  on  the  line  Vesteraas-Traangfors, 
which  was  previously  nearly  ueelesa,  and  the  improvement 
was  astonishing.  Previously  attempts  had  been  made  to  obtain 
the  same  effect  by  the  installation  of  an  inductanc*  coil  between 
the  wir-8,  the  centre  of  which  was  conne^jted  with  earth.  Bat 
such  an  apparatus  has  the  great  disadvantage  of  offering  an  induc- 
tive resistance,  and  apart  from  this  there  is  this  drawback,  that  the 
two  portions  are  not  adjustable  in  respect  of  their  mutual  relation. 
It  therefore  does  not  stand  any  chance  as  compared  with  the 
adjustable  "  buzz-damping  "  apparatus,  which  is  non-inductive,  and 
which  is  applicable  as  a  remedy  against  all  kinds  of  ordinary  dis- 
turbances that  are  likely  to  take  place.  The  apparatus  has'  been 
brought  into  the  market  by  the  Allmiina  Svenska  Elektriiska  A;B. 
—  Trhni.sh    Tifliiskrift. 

An  Auxiliary  Oil-Burninjr   Generatin?   Station.— 

The  growth  of  electrical  service  in  the  Los  Angeles  district  of 
Southern  California  has  necessitated  many  enlargements  of  existing 
systems  of  production,  transmission  and  distribution,  and  con- 
spicuous among  the  new  facilities  of  the  district,  the  Long  Beach 
oil-burning  steam-turbine  station  of  the  Southern  California 
Edison  Co.  stands  as  a  model  installation. 

The  new  plant,  which  has  lately  been  placed  in  operation  as  an 
auxiliary  to  the  existing  hydro-electric  system  of  the  company,  is 
situated  about  25  miles  south-west  of  the  city  of,  Los  Angeles.  The 
site  was  selected  on  account  of  the  availability  of  condensing  water 
and  opportunities  for  expansion  afforded,  the  possibilitie^  of 
securing  high  efficiency  of  operation  far  off-setting  the  moderate 
transmission  required  to  the  centre  of  distribution.  Within  a  few 
m'les  of  Long  Beach  connection  is  made  with  the  high-tension 
system  of  the  company  by  two  three-phase  60,000-volt  and  two 
three-phase  30,000-volt  lines  carried  on  steel  towers.  The  plant  is 
thus  available  at  all  times  for  continuous  or  temporary  service  in 
parallel  with  the  hydro-electric  stations  of  the  company,  and  in 
the  handling  of  both  sudden  and  sustained  peak  loads  constitutes  a 
valuable  insurance  against  irregularities  of  service. 

The  initial  service  has  been  initiated  with  a  15,000-k.v.a.  turbo- 
alternator  supplying  three-phase,  oOcycle,  11,000- volt  current 
Eight  water-tube  boilers  supply  steam  to  each  turbine  and  it' 
auxiliary  machinery  at  a  pressure  of  225  lb.  per  £<[.  in.  and  123"  F. 
superheat. 

The  fuel-oil  supply  for  the  station  is  delivered  to  storage  tanks 
outside  the  building  by  gravity  from  tank  trucks,  or  a  neighbouring 
commercial  pipe-line.  It  is  estimated  that  four  truck-loads  of  oil 
per  day  will  be  consumed  by  the  plant  at  present,  and  this  fuel  will 
be  supplied  by  the  California  field. 

The  storage  tanks  are  made  of  reinforced  concrete  and  situated 
700  ft.  from  the  station,  the  tops  of  the  tanks  being  at  ground-level. 
From  these  main  storage  tanks  the  oil  is  delivered  to  two  auxiliary 
tanks  outside  the  boiler-room  through  a  6-iu.  pipe-line,  two  triplex 
pumps  driven  by  5-h.p.  induction  motors  being  required.  Each  of 
the  auxiliary  tanks  is  fitted  with  live  steam  coils  for  pre-heating. 
and  from  these  reservoirs  the  fuel  is  fed  into  the  furnaces  through 
Hammel  burners,  two  steam  pumps  being  u>ed  in  this  connection. 
The  oil  is  heated  to  1 30°  P.  in  a  feed-water  heater,  and  the  combustion 
is  controlled  by  an  automatic  regulating  system.  The  heaters  are 
situated  in  the  boiler-room  near  the  base  of  the  chimney,  and  insnie 
a  centralised  delivery  to  th^-  various  firing  lines.  Four  burners  are 
installed  per  boiler,  all  being  at  the  back  of  the  furnace  Special 
attention  has  been  given  to  the  problem  of  securing  economical 
working.  A  large  number  of  instruments  and  recorders  have  been 
installed  which  will  supply  information  comparable  to  that 
obtained  under  test  conditions,  and  which  will  enable  any  departure 
from  economical  operation  to  be  detected  with  minimum  loss 
of  time. 

The  turbine  is  ot  the  five-stage  Curtis  t\pe,  running  at  750  R.r.M. 
Oil  for  the  step  hearings  is  furnished  by  two  duplex  jiumps  working  - 
at  1,300  lb.  per  sq.  in.  on  the  delivery  side  Two  12'>-K\v.  125-volt 
horizontal  turbo-excitets  are  installed,  tach  exciter  being  capable 
of  handling  two  generator>.  The  exciters  are  worketl  non- 
condensing,  exhausMng  into  the  feed-water  heater. 
^  Other  interesting  features  of  the  station,  according  to  the  New 
York  Hlfrtriral  World,  include  the  handling  of  all  electrical  output 
in  a  separate  transformer  and  switchgear  house ;  the  use  of  auxiliary 
feed-water  heating  apparatus  with  the  turbine  condensers:  use  of 
the  base  of  one  chimney  as  a  store-room  and  lavatory  :  installation 
of  coloured  wiring  in  connection  with  the  control  of 
use  of  copper  tubing  in.stead  of  bar  conductors  for 
connections,  and  a  complete  system  of  oil  circulation 
driven  pumps  for  transformer  cooling. 

All    the    electrical    equipment    was    supplier!    by   the   General 
Electric  Co. 


oil  switches  ; 
bus-bar>  and 
from  luotor- 


Kesiiscitation  from  Electric  Nhock.— The  Commission 

on  this  subject  appointed  by  the  American  Medical  Association,  the 
National  Electric  Light  Association,  and  the  American  Institute  of 
Electrical  Engineers,  has  adopted  the  Schaefer  system  as  the  best 
method  of  resuscitation,  and  is  preparing  a  chart  giving  details  of 
first  aid  and  describing  the  method.— 2Y«-<r!«z/  i?^TWf  anJ  W^!<tert> 
El^ctrivian. 
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Reranneration  of  Auditors. — The  general  method  of 

remunerating:  auditors  of  companies  consists  of  voting:  them  a  stated 
sum  for  their  services.  It  is,  therefore,  unusual  to  observe  that,  at 
a  recent  general  meeting:  of  a  company,  a  firm  of  accountants  were 
re-elected  auditors  for  the  ensuing:  year  at  the  remuneration  of  ir>0 
gruineas  in  the  event  of  the  dividend  on  the  ordinary  shares  for  the 
year  1912  being:  less  than  5  per  cent,  with  an  addition  to  such  sum 
of  50  g:uineBs  in  the  event  of  the  dividend  being:  5  per  cent,  or  over. 
There  may  be  special  circumstances  in  the  case,  of  which  we  are 
not  aware  ;  but  it  strikes  us  as  being:  incong:ruous  to  introduce 
something:  of  a  8ing:le  direction  sliding  scale  in  such  a  matter  by 
apparently  endeavouring:  to  harmonise  the  audit  fees  with  the 
profits. 

Educational  Notes. — A  special  short  series  of  lectures 

on  Rubber,  arrang:ed  by  the  Imperial  CoUeare  of  Science  and 
Technology,  is  being  delivered  at  the  Royal  College  of  Science 
by  Dr.  Philip  Schidrowitz,  who  recently  said  that  a  fair  proportion 
of  plantation  rubber  was,  in  his  opinion,  already  superior  to  any 
other  rubber  produced,  not  excluding  "fine  hard"  Para,  and  there 
was  very  little  doubt  that  at  no  very  distant  date  it  would  replace 
the  latter  as  the  standard  of  quality.  A  high-grade  rubber  had 
been  produced  by  a  chemical  process  from  a  very  low-grade  raw 
material,  namely,  Jelutong. 

Poor  Inventors. — Mr.  Bottomlej  recently  asked  the 
President  of  the  Board  of  Trade  whether  he  would  consider  the 
desirability  of  establishing  a  department  for  the  purpose  of  aiding 
poor  inventors  in  the  development?  and  completion  of  such  patents 
as  might,  in  the  opinion  of  the  Board,  be  of  public  utility.  Mr. 
Brxton  said  that  under  the  present  practice  of  the  Patent  Office  all 
possible  help  and  assistance  were  given  by  the  staff  to  every  in- 
ventor in  preparing  the  specificatioas  and  other  documents  neces- 
sary for  obtaining  patent  rights.  Having  regard  to  the  position  of 
the  Crown  in  granting  patents,  he  did  not  think  it  would  be  prac- 
ticable or  advisable  to  establish  a  Government  Department  with 
any  larger  duties  in  the  direction  suggested. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
teohnical  or  the  commercial  side  of  the  profession  and  industry^ 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  vested  as  to  their  movements 


Central  Station  Officials. — The  Wakefield  Electricity 

Committee  last  week  recommended  the  Council  to  appoint  Mr.  B. 
Hawkins,  of  the  Wakefield  Corporation  Electricity  Department,  as 
station  superintendent,  and  Mb.  H.  Simpson,  of  Manchester,  was 
appointed  junior  shift  engineer. 

Mb.  G.  p.  Cosway  has  resigned  his  position  as  chief  assistant 
engineer  to  the  Nuneaton  Corporation  Electric  Department,  in 
order  to  become  manager  of  the  Nuneaton  Electrical  Contracting 
Co.,  Ltd. 

Me.  a.  C.  Bostel,  superintendent  at  the  showroom  of  the 
Croydon  Corporation  Electricity  Department,  has  been  granted  an 
increase  of  salary  from  £169  to  £190,  rising  to  £230  per  annum. 

The  Stoke-on-Trent  T.C.  has  appointed  Mb.  Fbedebick  William 
Lawton,  of  Newcastle-on-Tyne,  as  mechanical  draughtsman  in  the 
Electrical  Engineer's  Department. 

Mb.  G.  M.  Henderson  having  resigned  the  position  of  meter 
room  superintendent  at  Brighton  electricity  works,  Mb.  W.  King, 
his  assistant,  has  been  appointed  to  succe.ed  him,  at  £1.56  per 
annum,  rising  to  £180. 

The  Bridlington  T.C.  has  appointed  Mb.  Fbedebick  Ffbench, 
of  Kidderminster,  as  mains  assistant. 

The  Rochdale  Tramways  Committee  has  advanced,  by  £2.5  per 
annum,  the  salary  of  Mb.  .T.  S.  D.  Moffet,  the  tramways  manager, 
who  was  responsible  for  planning  the  Whitworth,  Bacup  and 
Milnrow  extensions.  A  further  increase  of  £2.5  takes  effect  a  year 
hence. 

Tramway  Officials. — The  staff  of  the  Isle  of  Thanet 

Electric  Tramways  and  Lighting  Co.,  Ltd.,  has  presented  a  golf  bag 
and  clubs  to  Mb.  .T.  A.  Fobde,  manager,  as  a  token  of  esteem, 
together  with  an  oak  tray  for  Mrs.  Forde. 

Preston  Corporation  Tramway  employes  met  on  April  26th  to  bid 
farewell  to  Me.  Wm.  Babkee,  an  inspector,  who  is  about  to  leave 
to  take  up  a  position  in  Western  Canada.  Mr.  Barker  was  presented 
with  a  kit  bag,  dressing  case  and  pocket-book,  and  Mrs.  Barker  was 
also  made  the  recipient  of  a  dressing  case. 

General. — Mr.  V.  Zes'gler,  for  seven  years  managfor  of 
the  publicity  department  of  Messrs.  Siemens  Bros,  (t  Co.,  Ltd.,  has 
been  appointed  manager  of  Messrs.  Ozonair,  Ltd.,  9B,  Victoria 
Street,  Westminster,  London,  S.W.,  in  succepsion  to  Mr.  R.  Boblase 
Matthews,  Wh.Ex.,  M.I.E.E.,  who  is  joining  the  General  Electric 
Co.,  Ltd.,  t>7.  Queen  Victoria  St-eet,  E.C.,  in  order  to  devote  his 
attention  to  the  promotion  of  the  sale  of  electric  heating  and 
oookiufc  apparatus. 

Me.  C.  J.  Cater  Scott  has  resigned  the  chairmanship  of  the 
London  United  Tramways,  Ltd.,  and  has  retired  from  the. board  of 
dilretilorD.     He  has  bebtimts  (3hAirman  of  the  London  Goneral  Omnibus 


Co.  Mr.  W.  M.  Acwobth,  a  director  of  the  London  lUectric 
Railway,  has  been  appointed  a  director  of  the  London  United 
Tramways,  Ltd.,  and  will  take  the  offioe  of  chairman. 

The  nrrirw  of  the  Ji'iirr  Flatr  says  that  Mu.  W.  C.  Laidlee,  the 
new  manager  of  the  Province  of  Buenos  Ayres  Electric  Light  Co., 
has  arrived  to  assume  his  duties. 

Me.  C.  C.  Powell,  district  electrical  engineer  of  the  Southern 
lines  of  the  London  United  Tramways,  who  has  been  appointed 
assistant  engineer  to  the  Madras  Electricity  Supply  Co.,  has  been 
presented  by  his  colleagues  with  a  folding  pocket  camera. 

Indian  Enriinefrimi  states  that  the  Hon.  Sib  Chaele.';  Stewart 
Wilson  has  taken  over  charge  of  the  Indian  Telegraph  Depart- 
ment from  Mr.  Dempster,  and  will  now  exercise  control  over  both 
the  Post  and  Telegraph  Departments  in  his  new  capacity  aa 
Director-General  of  Post  and  Telegraphs. 

According  to  the  Bailvjoy  Engineer,  Me.  F.  E.  Mills,  formerly 
of  the  Natal  Government  Railway,  has  been  appointed  chief  elec- 
trical engineer  to  the  Union  of  South  Africa  Railways. 

Me.  M.  I.  Williams-Ellis,  consulting  electrical  engineer,  who 
left  Buxton  about  a  year  ago  for  an  extended  business  tour  in 
South  Africa,  will  arrive  in  England  again  about  the  middle  of 
May,  when  his  London  address  will  be  the  Arundel  Hotel. 

The  marriage  recently  took  place  at  St.  Agnes'  Church,  Moseley, 
of  Me.  Henry  William  Powell,  only  son  of  Mr.  W.  H.  Powell, 
of  Ashtield  Avenue,  Moseley,  Birmingham,  and  Miss  E.  Parfitt, 
eldest  daughter  of  the  late  Mr.  Lonis  E.  Parfitt,  of  Ashfield  Road, 
King's  Heath. 

The  marriage  took  place  at  St.  Andrews  Church,  Bruntcliffe,  on 
April  2+th,  of  Me.  Edwaed  Wm.  Nobel*,  chief  electrical  ene:ineer 
on  the  Mnrnhuj  Post.  London,  and  Miss  Ethel  Maria  WUson, 
youngest  daughter  of  the  late  Mr.  John  Wilson,  of  Morley. 

The  following  interesting  announcement  appeared  in  yesterday's 
Daily  r<'/f'r/m/;//  .-—"Wordingham— West.— On  April  30th,  1912,  at 
St.  John's,  Redhill,  Surrey,  by  the  Rev.  J.  W.  Crauford  Murray, 
M.A.,  Charles  Henby  Woedingham,  M.Inst.C.E.,  to  Emily  Anne, 
elder  daughter  of  the  late  Charles  John  West,  J.P.,  of  Goodwood, 
Maryboro'.  Queensland."  We  tender  our  hearty  congratulations  to 
the  Electrical  Engineer-in  Chief  to  H.M.  Navy. 

OI)ituary, — Mr.  C.  Day. — The  death  occurred  on  April 
22nd,  after  a  short  illness,  of  Mr.  Chaa.  Day,  for  many  years  superin- 
tendent of  the  overhead  wires  of  the  Bolton  municipal  tramway 
undertaking.  Deceased,  who  was  42  years  of  age  had  had  charge  of  the 
overhead  equipment  since  the  completion  of  the  work. 

We  regret  to  announce  the  death  of  Me.  Hinsdell  Parsons, 
vice-president  of  the  General  Electric  Co.,  of  New  York.  Mr.  Parsons 
met  his  death  in  an  accident  to  his  automobile  near  Albany,  N.Y.,  on 
the  29th  ult. 

The  Edinburgh  Evening  Dispatch  states  that  among  the  pas- 
sengers who  were  lost  in  the  Titarw-  was  Mb.  Robeet  Douglas 
NOBMAN,  aged  27  years,  who  was  born  at  Edinburgh,  and  who,  as 
part  of  his  education,  spent  three  years  at  Berlin  University.  He 
had  resigned  his  appointment  as  an  electrical  and  civil  engineer 
under  the  A. E.G.  Co.  (Glasgow)  in  order  to  pay  a  visit  to  a  brother 
in  Vancouver,  and  to  make  a  trip  round  the  world. 

It  is  with  a  deep  and  personal  regret  that  we  record  the  death  of 
Mr.  John  Gbay,  B.Sc,  Examiner  at  the  Patent  Office,  which 
occurred  on  April  28th  at  his  address  at  Clapham,  from  pneumonia. 
We  hope  to  allude  to  his  work  in  our  next  issue. 


NEW    COMPANIES    REGISTERED. 


Dubilier  Electrical  Syndicate,  Ltd.  (121, .358).— This  com- 
pany was  rtgistered  on  April  Ilth,  with  a  capital  of  .t'10,000  in  £1  shares,  to 
carry  on  the  business  indicated  by  the  title,  and  to  adopt  an  agreement  with 
W.  Dubilier.  The  subscribers  (with  one  share  each)  are  :~Li.  O.  C.  Hathaway, 
8,  Wychffe  Road,  Battersea,  S.W.,  clerk;  F.  C.  Parmenter,48,  Upper  Richmond 
Uoad,  8.W.,  clerk.  Private  company.  Table  "A"'  mainly  applies.  Regis- 
tered office,  96-8,  Lieadenhall  Street. 

Aberdare   Electrical   Eng:incering   Co.,    Ltd.   (121,424).— 

This  company  was  registered  on  April  16ih,  with  a  capital  ot  £1,000  in  £\ 
shares,  to  take  over  the  business  of  electrical  engineers  and  contractors  lor 
and  dealers  in  electrical  apparatus  and  appliances  carried  on  by  A.  E. 
Belsten  and  B.  Lewis,  at  27,  Victoria  Square,  Aberdare,  Glamorgan,  aa  Ben 
Lewis  &  Co.  The  subscribers  (with  one  share  each)  are  :— A.  E.  Belsten,  27, 
Victoria  Square,  Aberdare,  electrical  engineer ;  B.  Lewis,  50,  Gadlys  Road, 
Aberdare,  electrical  engineer.  Private  company.  The  number  of  directors  is 
not  to  br  less  than  two  or  more  than  five ;  the  first  are  A.  E.  Belstan  and  B. 
Lewis;  qualification,  ^2.5:  remuneration  as  fixed  by  the  company.  Registered 
by  Jordan  &  Sons,  Ltd.,  116-117,  Chancery  Lane,  W.C. 

W.  J.  Furse  &  Co.,  Ltd.  (121,420).— This  company  was 
registered  on  April  15th,  with  a  capital  of  £20,000  in  £1  shares,  to  carry  on  the 
business  of  electrical  engineers  and  contractors,  suppliers  of  electricity, 
carriers  of  passengers  and  goods,  manufacturers  of  aud  dealers  in  electric, 
railway,  tramway  and  other  apparatus,  &c.,  and  to  adopt  an  agreement  with 
W.  J.  Furse.  The  subscribers  (with  one  share  each)  are:— W.  J.  Furse,  11, 
Loughho>-ough  Road,  West  Bridgford,  Motts.,  electrical  engineer;  W.  F. 
Furse,  Holmview,  Victoria  Embankment,  Notts.,  electrical  engineer.  Private 
company.  W.  J.  Furse  is  permanent  governing  director,  subject  to  holding 
£1,000  shares  or  stock  ;  remuneration  as  fixed  by  tlie  company.  Reg'istcred  by 
Jordan  &  tJons,  Ltd.,  116-117,  Chancery  Laue,  W.C. 

Caledonian  Telephone  (New  System)  Co.,  Ltd.  (8,219).— 

This  company  was  registered  in  Edinburgh  on  April  17ch,  with  a  dtpital  of 
£2,500  in  £1  shares,  to  carry  on  the  business  of  flttiug  up  private  telephones  and 
telegraphs.  The  subscribers  (with  one  sbaie  each)  are; — L.  MuUer,  62, 
Robertson  Street,  QIasgow,  merchant;  F.  J.  Jacksou,  113-5,  Oreat  Poitland 
Street,  W.  Private  company.  The  number  of  directo  ■>  is  not  to  be  less  than 
two  or  more  than  five ;  the  first  are  L.  Muller  and  F.  J.  Jackson  i  qualiflcu- 
tlciD)  one  sbarb.     HeRlstered  office,  62i  Robertson  Street,  Olasgow. 
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Iti-ififih    Enpineers'    Assoointion    (tho    word    "Limif^d"    i» 

omitted  from  the  title  by  lireure  of  the  Hoard  of  Trade)  (121.640).— This  com 

fiany  was  reKiHtcrpd  on  April  26th,  with  an  unlimiterl  number  o(  members,  each 
Ib)>Ic  for  £1  in  the  event  ol  windinir  up,  to  protect  and  promote  the  general 
interestR  of  British  ManafacturinK  Engineers,  Ac.  The  subscribers  are  : — 
C.  H.  Whittington.  Queen  Anne's  ChaniberN,  Westminster  (director,  Mather 
and  Piatt,  Ltd.);  P.  B.  Crowe,  Queen  Anne's  Chambers,  We»tminBter  (director, 
W.  H.  Allen,  Son,  &  Co.,  Ltd..  Bedford);  .J.  Cunningham  Ford,  174,  Bedford 
Hill,  Balham,  H.W.  (director,  F.  Cooke  A  Bons.  Ltd.) :  W.  Btokes,  82,  Victoria 
Street,  Westminster  (chairman,  Ransomes  &  Rapier,  I^td.) ;  .J.  E.  Thorny- 
croft,  Caxtoii  House,  Westminster  (managing  director,  John  E.  Thomycroft 
and  Co.,  Ltd.) ;  C.  8.  flobalt/^,  63,  Pall  Mall,  8.W.  (assistant  managing  director, 
Dick,  Kerr,  A  Co.,  Ltd.)  ;  W.  McDermott,  3,  London  Wall  Buildings,  E.G. 
(managing  director,  Fraser  A  Chalmers,  Ltd.);  P.  R,  Davenport,  Bennfteld, 
itugby  (managing  director,  Willans  &  Robinson,  Ltd.) ;  R,  H.  Lloyd,  91),  Queen 
Victoria  Btr^^et,  E.C.  (director,  Hayward,  Tyler,  A  Co.);  A.  H.  Bmitb,  Broad 
Htrei't  House,  K.C.  (London  manager,  Holman  Bros.,  Ltd.)  ;  A.  Anderson, 
Ocean  Ironworks,  Salford  (director,  Edward  Wood  A  Co,,  Ltd.):  H.  Marsh, 
21,  Mincing  Lane,  E.C.  (director,  George  Fletcher 4  Co.,  Ltd.);  W.  Beswick, 
Parkfleld  Works,  Stockton-on-Tees  (general  manager.  Power  Gas  Corporation, 
Ltd.);  T,  O.  Callender,  Hamilton  House,  Victoria  Embankment,  E.C.  (manag- 
ing; director,  Callender's  Cable  and  Construction  Co.,  Ltd.) :  T.  C.  Stewart, 
41,  Oswald  Street,  Glasgow  (director,  Stewarts  A  Lloydg,  Ltd.) ;  E.Jackson, 
Midland  Works,  Birmingham  (general  manager.  Midland  Railway  Carriage 
and  Wagon  Co.,  Ltd.)  The  management  is  vested  in  a  Council,  the  first  mem- 
bers of  which  are  :— C.  H.  Whittington,  P.  B.  Crowe,  J.  Cunningham  Ford,  W. 
Stokes,  J.  E.  Thornycroft,  C.  S.  Schultz,  W.  McDermott,  F.  R.  Davenport, 
R.  S.  Lloyd,  A.  H.  Smith,  A.  Anderson,  H.  Marsh,  W.  Beswick,  T.  O.  Callender, 
T.  C.  Stewart,  and  E.  Jackson.  Registered  by  Cullen  A  Allingham,  15,  Duke 
Streot,  8t  James's,  8.W, 

Electric     Hammers,    Ltd.    (121..'i.'i.'^).— This     company    was 

registered  on  April  22nd,  with  a  capital  of  £.5,000  in  £1  shares,  to  acquire  from 
J.  Scott  his  rights  under  an  agreement  between  himself  and  E,  J.  Faraday,  in 
a  patent  hammer  for  chipping  steel  or  other  hard  substances.  The  sub- 
scribers are:— F.  W.  Baker  Young,  54,  Merton  Road,  Bootle,  surveyor,  400 
shares;  J.  Crichton,-  Huskisson  Engine  Works,  Derby  Road,  Liverpool, 
engineer,  300  shares;  J.  A,  Morton,  30,  Regent  Road,  Liverpool,  ship 
cementer,  250  shares ;  H  E.  Henderson,  Huskisson  Engine  Works,  Derby 
Road,  Liverpool,  engineer,  200  shares.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  seven  ;  the  first  are  J.  Scott, 
O.  J.  Faradey,  P.  W.  B.  Young,  J.  Crichton,  H..  E.  Henderson,  and  J.  A. 
Morton.    Registered  office,  62,  Dale  Street,  Liverpool. 

Walter  S.  YaiiglltOD,  Ltd.  (121..')4.5).— This  company  was 
registered  on  April  20th,  with  a  capital  of  i62.000  in  £1  shares,  to  take  over  the 
business  of  an  electrical  engineer  carried  on  by  W.  S.  Vaughton,  at  88,  Barwick 
Street,  Birmingham.  The  subscribers  are  : — T.  A.  Vaughton,  Gothic  Works, 
Livery  Street,  Birmingham,  goldtmith,  five  shares;  W.  8.  Vaughton,  38, 
Barwick  Street,  Birmingham,  electrical  engineer,  one  share.  Private  com- 
pany. The  number  of  directors  is  not  to  be  lef  s  than  two  or  more  than  five  ; 
the  first  are  T.  A.  Vaughton  (chairman),  W.  S.  Vaughton  (managing  director), 
and  Mrs,  E.  8.  Vaughton.    Registered  office,  38,  Barwick  Street,  Birmingham. 

Hydro-Electric  Power  and  General  Trust,  Ltd.  (121. ."98). 

—Registered  April  24th,  by  Linklatev,  Addison  &  Brown,  8,  Bond  Court, 
Walbrook,  EC.  Capital,  £500,000  in  £5  shares.  Objects:  To  acquire  and 
j|old  any  stocks,  bonds,  debentures,  sharfs,  scrip  or  other  securities  of  any 
company  established  for  the  purpose  of  any  railway,  tramway,  gas,  water,  dock, 
telegraph,  electric  lighting  or  power  undertaking.  The  signatures  (with  one 
share  each)  are:— G.  E.  A.  Waller,  167,  Brondesbury  Park,  Cricklewood,  N.W., 
clerk;  G.  Dickson,  20,  Lovelace  Gardens,  8outhend-on-8ea.  clerk;  W.  J. 
Simpson,  8i,  King's  Road,  Willesden  Green,  N.W.,  clerk;  E.  J.  Alldis,  18, 
Macdonald  Road,  Forest  Gate,  E.,  clerk:  J.  Coneybeare,  .TiA,  Quinton  Street, 
Earlsfield,  8.W.,  clerk;  L.  H.  Butcher,  ,'52,  Gaskarth  Road,  Balham  Hill,  S.W., 
clerk;  A.  P.  Hollinshead,  29,  Porthbridge  Road,  Clapham  Common,  S.W., 
clerk.  Minimum  casVi  subscription,  seven  shares.  The  first  directors  (to 
number  not  less  than  two  or  more  than  seven)  are  the  Earl  of  Denbigh, 
Newnham  Paddox,  Lutterworth ;  P.  T.  Bulteel,  Plymouth;  the  Hon.  R.  V. 
(irosvenor,  88,  Gloucester  Place,  W.;  Sir  James  Pender,  Bart.,  Donhead 
House,  Salisbury ;  and  A.  Elliott,  2,  Fenchurch  Avenue,  E.G.;  qualification, 
jE1,000:  remuneration,  £200  each  per  annum  (chairman,  £300)  and  5  per  cent, 
of  the  profits  available  for  distribution  in  excess  of  10  per  cent,  dividend. 
Registered  office.  3,  Frederick's  Place,  Old  Jewry,  B.C. 

British  Union  Lamp  Works,  Ltd.  (121,641).— This  company 

was  registered  on  April  26th,  with  a  capital  of  £20,000  in  £10  shares,  to  carry  on 
the  business  of  manufacturers  of  and  dealers  in  carbon,  metal  and  other  filaments 
and  lamps  for  electric  lighting,  suppliers  of  electric  light  and  power,  electricians, 
Ac,  to  acquire  the  business  carried  on  by  the  British  Tungsten  Lamp  Co., 
Ltd.,  and  to  adopt  an  agreement  with  T.  Griffiths.  The  subscribers  (with  one 
share  each)  are  :— N.  R.  Stirling,  37,  Mailing  Road,  Southport,  builder  ;  G.  m, 
Jowett,  Yew  Tree  House,  Eccles,  Lanes.,  general  merchant.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  three  or  more  than 
four  ;  the  first  are  T.  Griffiths  (chairman)  and  N.  R.  Stirling  (both  permanent, 
subiect  to  holding  100  shares)  and  others  to  be  appointed  by  the  subscribers 
Registered  by  T.  T.  Hull  &  Son,  22,  Chancery  Lane,  W.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Underg-roiind  Electric     Railways    Co.,   of  London,    Ltd. 

(73,376).— Trust  deed  dated  April  1st,  1912,  to'securc  £1,400,000  first  cumulative 
income  debenture  stock,  charged  on  £1,000,000  oidmary  stock  of  the  London 
General  Omnibus  Co.,  Ltd.,  and  all  further  amounts  of  such  stock  acquired 
wholly  or  partly  by  this  issue.  Trustees  :  Union  of  London  and  Smith's  Bank, 
Ltd,  Trust  deed  dated  April  1st,  1912  (supplemental  to  trust  deed  dated 
July. 30th,  1908),  to  secure  £1,300,000  incomo  bonds,  ranking  pari  pasxu  with 
£5,200,000  like  bonds  at  present  authorised,  charged  on  £l,(.0u,000  ordinary 
stock  in  London  General  Omnibus  Co.,  Ltd.,  and  other  assets  specifically 
charged  by  trust  deed  of  even  date  for  securing  £1,400,000  income  debenture 
stock,  subject  to  such  charge,  and,  as  additional  security  for  the  whole 
£6,500,000  income  bonds  to  be  issued  under  said  deed  of  July  30th,  1908,  and 
supplemental  deed  of  April  Ist,  1912.  Trustees ;  London  County  and  West- 
minster Bank,  Ltd.,  Lothbury,  E.C. 

Hill,  Harding  &  Co.,  Ltd.— A  memorandum  of  satisfaction 
in  lull  on  March  29th,  1912,  of  debentures  dated  June  .SOth,  1910,  securing  £100, 
has  been  filed.  Particulars  of  £600  debentures,  created  April  1st,  1912,  also 
filed,  pursuant  to  Sec.  93  (8)  of  the  Companies' (Consolidation)  Act,  1908,  the 
amount  of  the  present  issue  being  £160.  Property  charged  :  The  company's 
property,  present  and  future,  including  uncalled  capital.    No  trustees. 

Reason  Manufacturing-  Co.,  Ltd.  (64,701).— A  memorandum 

of  satisfaction  in  full  on  December  29th,  of  charge  dated  July  4th,  1911, 
seonring  £1,000,  has  been  filed. 

"Z"  Electric  Lamp  Manufacturing-  Co.,   Ltd.  (06,.')94).— 

Issne  on  Apnl  19th,  1912,  of  £1.100  debentures,  part  of  a  series  of  which 
partioulars  baT6  alreaay  been  Rlbi, 


Foreign    and    Colonial    Lighting,    Ltd.    r99.02o-).— Charge 

on  company's  undertaking,  patents,  riehf)  »i)d  other  property,  dated  April 
11th,  1912,  to  «ecnre£.VX).  Holder:  A.  U.  Reckitt,  Kenmore.  Highlands,  8t. 
Leonards-OD-Sea. 

British  L.  M.  ErlcHHon  Manufacturing  Co.,    Ltd.  r79.061). 

— A  memorandum  of  hatii-faction   in  full  op   Ma  ch   2'        "  '  j,  of  debentnr^ 
dated  Novf-mbffr  19th.  1908    and  October   lot,   1911,  m  O.OOO.  has  b*en 

filed.     Particulars  of  £100,0^  debentures,  created  A{.. .,  .....  .j.2,  and  stcured 

by  trust  dcd  of  even  date,  filed  pursuant  to  Bee.  93  i3j  o'  the  Lompauieii'  iCon- 
solidation)  Act,  Wx,  the  amoant  of  the  present  irsoe  being  £U),i}Ui.  Property 
charged :  The  company's  undertaking  and  property,  prebent  and  future, 
including  uncalled  capital  and  freehold  hereditaments  at  Beeston.  Trustees  : 
Aktiebolagr'.t  Siockholms  Handclsbank. 

Hendon    Electric  Supply  Co.,  Ltd.  (9.3.911).— ParticularB  of 

debenture  stock  for  an  amount  not  exceeding  the  sobscnbed  capital,  created 
by  resolutions  of  July  29th,  1907,  and  March  20th,  1912,  and  lecured  by  tm»t 
deed  dated  July  30th,  1907,  and  acknowledgement  of  indebtedneis  dated  April 
2nd,  1912,  snt-plemental  thereto,  filed  pursuant  to  Sec.  &3  i3^  of  the  Companies' 
(Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being  £8.GC0.  Pro- 
perty charged  :  The  company's  undertaking  and  property,  including  tincalled 
capital.    Trustees;  Beaver  Trust,  Ltd. 

Electromoblle  Co.,  Ltd.  (7.^5,139).— Issue  on  April  3rd,  1912. 

of  £161  .'is.  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Tramways    (M.E.T.)    Omnibus  Co.,    Ltd.  (119,684).— Trust 

deed  dated  March  14ih,  1912,  to  secure  £100,000  debenture  stock,  charged  on 
19s.  per  share  uncalled  on  100,000  £1  shares  allotted  to  the  Metropolitan 
Electric  Tramways,  Ltd.,  and  company's  nndertakiog  and  other  assets, 
present  and  future.  Trustees  :  Elecinc  and  General  Investment  Co.,  Ltd.,  1-8, 
Great  Winchester  Street,  E.C. 

British  Columbia  Electric  Railwaj   Co.,  Ltd.  (.51.953).— 

Return  dated  December  14ih,  1911,  filed  March  9th,  19i2.  Capital  £4,<  00,000 
in  £1,000,0«0  5  per  cent,  cumulative  perpetual  preference  stcck,  £1.000,000  pre- 
ferred ordinary  stcck,  £1,000,000  deferred  ordinary  stock  and  l,0C0,t(J0  thares 
of  £1  each  All  the  5  per  cent,  cumulative  perpetual  preference,  pi eferied 
ordinary  and  deferred  ordinary  stock  taken  up.  £2,P00,0C0  paid.  £2<X),0CO 
deferred  stock  considered  as  fully  paid.    Mortgage  and  charges,  £2,367,613. 

C.  .T.  Thnrsfleld  &Co.,  Ltd.— Partirularsof  £4.000  debentures, 
created  April  Ist,  1912,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Consoli- 
dation) Act,  19C8,  the  whole  amount  being  now  issued,  trcperty  charged  : 
The  company's  undertaking  and  property,  present  and  future,  including 
uncalled  capital  and  book  debts.    Cotrustees.  * 

.Toluson  <fe  Phillips,  Ltd.  (84,968).-  Issue  on  March  28th, 
1912,  of  16,000  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Lobito,    Benguella  and   Catumbella  Electric   Light  and 

Power  Co.,  Ltd.  (107,947),— Trust  deed  dated  March  27th,  1912,  to  secure 
£20,0C0  prior  lien  debenture  stock  and  having  priority  in  point  c  f  undertaking 
and  assets  over  existing  debenture  stock,  charged  on  certain  premises,  and 
company's  other  assets,  present  and  future,  including  uncalled  capital. 
Trustees  :  Right  Hon.  Lord  Waleran,  P.C.,  44,  Hans  Mansions,  B.W. ;  and 
Right  Hon.  Lord  Rotherham,  61,  Queen's  Gate,  8.W. 

Lechlade  Electric  Light  and  Power  Co.,  Ltd.— Particulars 

of  £350  debentures,  created  March  leth,  1912,  filed  pursuant  to  Sec.  98  v3)  of 
the  Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issne  being 
£200.  Property  chaiged  :  The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.    No  trustees. 


CITY    NOTES. 


British  Thomson-Houston  (o..  Ltd. 

The  directors'  report  covers  a  period  of  nine  months,  from  April  1st 
to  December  31st,  1911.  This  change  in  the  fiscal  year  was 
mentioned  in  the  last  annual  report,  as  it  was  considered  desirable 
that  the  fiscal  year  should  end  on  December  31st  instead  of 
March  31st. 

Woflm  lit  litighij. — The  buildinps  and  machinery  of  the  company 
have  been  maintained  in  first-class  condition  durinjr  the  year.  A 
number  of  extensions  were  mentioned  in  the  last  annual  report, 
the  most  important  being  a  four-floor  building  to  be  utilised  as  a 
winding  department,  and  a  three-floor  extension  to  the  iron 
foundry.  The  winding  department  has  been  completed  ;  the 
extension  of  the  iron  foundry  is  approaching  completion.  The 
company  has  recently  acquired  a  tract  of  land  adjoining  its  Rugby 
premises,  having  an  area  of  about  12  acres,  and  a  strip  of  land 
.30  ft.  wide,  lying  next  to  and  the  full  length  of  the  approach  to 
the  works,  for  further  extensions  as  they  become  necessary,  some 
of  whicn  are  now  being  proceeded  with. 

Worhf!  at  f'ori'/ifr''. — The  company  has  acquired  on  lease  the 
premises  formerly  occupied  by  Mesi^rs.  H umber,  Ltd.  The  necessary 
alterations  are  now  being  made.  These  works  will  be  used  for  the 
manufacture  of  meters,  instruments,  and  similar  apparatus,  and  it 
is  expected  that  they  will  be  ready  for  occupancy  in  the  very  near 
future. 

U  Hrk.'!  at  Willexiipn. — The  company  has  also  acquired  a  tract  of 
land  at  Willesden  on  which  it  is  erecting  a  factory  to  be  used 
solely  for  the  manufacture  of  Mazda  lamps.  The  present  lamp 
factory  at  Rugby  will  be  maintained. 

Mrfallir  Filamrnt  Lanip.i. — The  advertising  campaign  in  connec- 
tion with  Mazda  lamps  has  been  continued,  and  has  been  justified 
by  the  rapid  expansion  of  lamp  sales.  The  manufacture  of  the  old 
pressed  tungsten  filament  has  been  entirely  at)andoned,  and  only 
pure  drawn  tungsten  wire  is  now  used  in  the  manufacture  of  Mazda 
lamps,  with  the  most  satisfactory  results.  In  last  year's  report  it 
was  stated  that  the  company  had  acquired  premises  in  Upper 
Thames  Street  (adjacent  to  Cannon  Street  j-ud  Queen  Street),  in 
London,  which  would  be  known  as  "'Mazda  House,"  and  devoted 
to  the  sale  of   lamps   and  wirinp   supplies.     Unfortunately  very 


724 


THE    ELECTRICAL    REVIEW. 


[Vol.  70.    No.  1,797,  May  3,  1912. 


shortly  after  these  premises  were  opened  for  business,  a  disastrous 
fire  occurred,  and,  although  insured,  a  considerable  amount  of 
trouble  and  loss  was  caused.  The  restoration  has  been  completed, 
and  the  lamp  and  wiring:  supplies  department  is  once  more  rein- 
stated in  these  premises. 

Cttrfis  Steam.  Turbines. —The  turbine  business  of  the  company 
continues  to  show  satisfactory  results,  and  the  largest  number  of 
turbines  that  the  company  has  had  on  order  are  now  in  course  of 
manufacture.  The  directors  can  repeat  the  statement  in  last  years 
report  to  the  effect  that  the  shops  are  full  of  work,  and  this  has 
brought  about  a  marked  improvement  in  the  company's  progress, 
as  will  be  seen  from  the  balance-sheet.  The  satisfactory  rate  of 
increase  in  "orders  received"  has  been  fully  maintained  from 
December  31st  last  down  to  the  date  of  this  report. 

Under  the  terms  of  the  trust  deed  securing  the  issue  of  the  com- 
pany's debentures,    the   company  had   to  pay  to  the    trustees  on 
February  28th  last  the  sum  of  £3,339,  to  be   applied  by  them  in 
purchasing  debentures  in  the  market.     Since  the  closing  of  the 
books,  debentures  of  the  par  value  of  £3,54.5  have  been  purchased, 
making  the  total  par  value  of  debentures  retired  to   date  £17,305. 
The  directors  have  followed  their  usual  practice  in  making-  reserves 
to  cover  risks  in  connection  with  bad  debts,  depreciation  of  shares 
held    by   the   company,    and   other    contingencies.      The  balance- 
sheet,  after  paying  interest  on  debentures  and  loans,  shows  a  profit 
of  £23,081  as   the  result  of   the   nine   months'    working,  and  the 
directors  recommend  that  this  should  be  appropriated  as  shown  in 
the  profit  and  loss  account,  leaving   a  balance  of   £4,379.     This 
together  with  the  previous  year's  balance,  makes  a  total  amount  to 
be  carried  forward  of  £7,382. 


Calcutta  Electric  Supply  Corporation,  Ltd. 

The  directors'  report  for  the  year  1911  shows  that  the  progress  of 
the  company  continues  satisfactory.  During  the  year  10,566,038 
units  were  sold,  compared  with  8,940,005  units  in  1910.  The  number 
of  houses  connected  at  December  31st  last  was  6,383,  compared  with 
5,695  at  the  same  date  in  1910,  an  increase  of  688,  and  the  equiva- 
lent connections  in  8  C.P.  lamps  show  an  increase  of  87,783.  The 
following  ^gures  show  the  comparative  results  for  the  past  four 
years : — 


Deutsch-Atlantische  Telegraplien  Gesellschaft. 

The   report  for  1911    of  the  German  Atlantic  Telegraph  Co.,  of 

Cologne,  states  that  a  gratifying  increase  took  place  in  the  Atlantic 

business,  and  traffic  on  the  Vigo  cable  also  further  developed.    The 

North  German  Sea  Cable  Works  Co.,  in  which  the  company  holds  a 

large  financial  interest,  had  been  employed,  apart  from  other  orders 

for  cables,  in  the  manufacture  of  the  Monrovia-Pernambuco  cable 

of  a  length  of  2,108  miles,  which  was  laid  in  a  period  of  10  days. 

By  the  introduction  of  a  new  system  the  speed  on  the  Emden-Vigo 

cable  had  been  increased  by  50  per  cent.,  and  it  was  also  intended 

to  use  it  in  connection  with  the  Atlantic  cables.     Since  January  1st, 

1912,  messages  in  ordinary  language  had  been  accepted  at  half  rates 

for  transmission  after  fully  paid  telegrams  had  been  despatched.   It 

was  expected  that  this  practice  would  develop  a  new  kind  of  business 

on  the  part  of  those  who  would  not  otherwise  use  the  cable  service 

The  accounts  indicate  gross  receipts  of  £267,000,  as  compared  with 

£260,000  in  1910.      After  meeting  general  expenses  and  taxation 

charges,  the  sum  of  £7,500  has  been  set  aside  for  cable  repairs, 

£29,000  for  the  cable  redemption  fund,  and  £7,400  for  depreciation, 

these  contrasting  with  £5,400,  £29,000,  and  £6,300  respectively  in 

the    previous    year.       Including     the   balance    forward,  the    net 

profits  amount   to  £166,000,  as  against  £167,000  in  1910.     It  is 

intended  to   distribute  7g  per    cent,   on   the  ordinary  capital    of 

£1,200,000,  being  the  same  rate  as  in  1910.^ 


Brisbane  Electric  Tramways  Investment  Co.,  Ltd. 

— The  directors  report  that  the  revenue  account  for  1911, 
including  £:},526  brought  forward,  shows  an  available  balance 
of  £110,799.  After  paying  debenture  stock  interest  and  interim 
dividends  paid  on  preference  and  ordinary  shares,  £67,902 
remains.  Out  of  this  the  directors  recommend  a  balance 
dividend  on  the  preference  shares,  £8,828 ;  balance  dividend 
of  4s.  per  share,  free  of  income-tax,  on  tho  ordinary  shares, 
making  a  cash  dividend  of  8  per  cent,  for  the  year,  £15,000  ; 
bonus  of  lOs.  per  share,  free  of  income-tax,  on  the  ordinary  shares, 
payable  in  fully-paid  ordinary  shares,  the  equivalent  of  which  will 
be  retained  for  capital  purposes,  £37,500  ;  carrying  forward  £6,574. 
The  directors  recommend  the  payment  Of  a  further  bonus  of  10s. 
per  share,  free  of  income-tax,  on  the  ordinary  shares  out  of  the 
reserve  fund,  to  be  satisfied  by  the  issue  of  fully-paia  ordinary 
shares,  making,  with  the  bonus  of  10s.  per  share  out  of  revenue,  a 
total  bonus  of  £  1  per  ordinary  share.  Thus  holders  of  every  five 
ordinary  shares  will  receive  one  fully-paid  C  5  ordinary  share,  and 
in  cases  where  holdings  are  not  divisible  by  five,  fractional  shares 
will  be  sold  by  the  board,  and  the  net  proceeds  proportionately 
divided. 

Eastern  Extension,  Australasia  and  China  Teleirraph 

Co.,  Ltd.  -The  directors  announce  a  dividend  for  the  quarter 
ended  December,  1911,  of  2b.  6d.  per  share,  together  with  a  bonus  of 
4s.  per  share  (or  2  per  cent.),  tax  free,  making  a  total  distribution 
of  7  per  cent,  for  the  year. 

British  Westinjchouse  Electric  and  Manufacturing- 
Co.,  Ltd.— The  report  for  1911,  issued  just  as  we  go  to  press,  shows 
a  trading  profit  of  £126,144.  After  allowir.g  for  depreciation, 
interest  on  debentures  and  debenture  stock,  &c.,  there  remains  a  net 
profit  for  the  year  of  £20,708,  ilus  £5,117  brought  forward.  The 
Lot's  Road  turbine  litigation  is  now  to  be  carried  to  the  House  of 
Lor-?  8  by  the  company. 

Great  \orthern  Telegraph   Co,  of  Copenhaffen.— 

The  directors  have  declared  a  dividend  of  128.  per  share. 


Year. 

1908 
1909 
1910 
1911 


Houses. 

;i,496 

.5,078 

5,695 

.      6,383 


E<iuivalent 

connections  in 

8-c.p.  lamps. 

378,835 
452,272 
528,938 
616,721 


Units 
sold. 

6,765.792 

7.866,383 

8,940,005 

10,566,038 


Orosa 
revenue. 

£115,287 
£127,576 
£137,998 
£151,905 


Net 
revenue. 

£68.188 
£67,024 
£85,597 
£95,597 


The  profits  for  1911  amount  to  £95,597,  which,  with  the  balance 
brought  forward  and  interest  received  on  money  at  deposit,  makes 
a  total  of  £102,200.      After  deducting  the  interim  dividend  at  the 
rate  of  7  per  cent,  per   annum   paid   on   the  ordinary  shares   in 
November,  1911,  the  dividends  paid  and  accrued  on  the  preference 
shares,  and  the  other  items  set  out  in  the  net  revenue  account,  there 
remains  an  available  balance  of  £63,881.     The  directors  recommend 
that  £32,000  be   placed   to   the  credit   of   the    depreciation    and 
renewals  account  ;  that  £3,000  be  added  to  the  reserve  fund,  and 
that  a  final  dividend  be  paid  on  the  ordinary  shares  for  the  second 
half-year,  at  the  rate  of  10  per  cent,  per  annum,  making  85  per 
cent,  for  the  year,  which  will  leave  £3,289  to   be  carried  forward 
after  providing  for  the  directors'  extra  remuneration  of  £2,050.    By 
the  above  additions  the  reserve  fund  will  be  increased  to  £84,101, 
and  the  reserve  for   depreciation  and  renewals   to   £85,135.     The 
important  work  of  erecting  and  equipping  the  high-tension  generat- 
ing station  at  Cossipore  is  rapidly   approaching   completion,  and  it 
is    expected    that    the  supply    from    this    station  will    be    com- 
menced   in   July    or   August    next.      To     provide    the     money 
necessary    to     meet  the    payments    falling    due    to    the    several 
contractors    for  these  extensive  works,  the  board,    in  November 
last,  offered   to    the   shareholders  for    subscription    the    balance 
of  39,630    preference    shares,    the   whole    of  which    have    been 
taken  up,  and  the  issued  share  capital  is  now  £1,000,000.     In  order 
to  fill  the  vacancy  caused  by  the  death  of  the  late  Mr.  Edmund 
Bulnois,  the   board   have   elected   Major-General   Reginald  Henry 
Mahon,  C.B.,  C.S.I.,  a  director. 


Total  generated  kw. -hours 

Kw. -hours  sold— public  lamps  . . 

To  consumers  by  meter  for  lighting 
To  consumers  by  meter  for  power 

Total  sold  

Used  on  works,  kw. -hours 
Not  accounted  for,  Kw.-hours    . . 
Accounted  for,  kw. -hours    . . 
Max' mum  supply  demanded,  kw. 


12,395,138 

5,656 

3,336,857 

7,223.525 

10,566,038 

712.161 

1,116,939 

11,278,199 

4,160 


Craiiffpark    Electric    Cable   Co.,  Ltd. — The  accounts 

for  the  year  ended  March  31st  show  a  net  profit  of  £6,543,  which, 
with  the  balance  of  £480  brought  forward  from  last  account, 
makes  the  sum  of  £7,024,  The  directors  now  recommend  the, 
following  appropriations,  viz.  :  Depreciation  off  buildings  and 
machinery,  £500  ;  reserve  account,  £500  ;  dividend  (already  paid) 
on  47,.)00  6  per  cent,  preference  shares,  for  half-year  ending  Sep- 
tember 30th,  1911,  £1,425  ;  ditto  for  half-year  ending  March  31st, 
1912,  £1,425  ;  dividend  on  37,500  ordinary  shares,  at  6  per  cent., 
for  the  12  months  ending  March  31st,  1912,  £2,250  ;  cost  of  new 
issue  of  preference  shares — one-half  of  balance,  £183  ;  balance 
carried  forward  (subject  to  payment  of  directors'  fees  for  the  past 
year),  £741.  The  volume  of  the  business  in  the  cable  department 
continues  to  expand,  and  although  prices  have  not  been  quite  up 
to  those  of  last  year,  there  have  been  corresponding  reductions  in 
the  prices  of  the  raw  material,  which  have  practically  equalised 
matters.  Other  departments  have  also  yielded  average  profits,  and 
all  are  fully  employed.  Prospects  for  the  current  year  are  highly 
satisfactory.  The  stocks  have  been  carefully  gone  over  by  the 
managing  director,  and  are  certified  by  him  as  being  correct, 

Cuba  Submarine  Telegraph  Co.,  Ltd.— The  directors' 

report  for  the  half-year  ended  December,  1911,  states  that  the  total 
receipts  were  £18,691,  while  the  expenses  amounted  to  £6,499, 
leaving  £12,191,  plus  £7,294  brought  forward,  giving  a  total  of 
£19,486  to  be  dealt  with.  £2,000  has  been  placed  to  the  reserve 
against  loss  on  investments,  and  £2,030  added  to  the  reserve  fund, 
which  now  stands  at  £88,000.  The  dividend  on  the  preference 
shares  will  absorb  £3,000,  and  leave  £12,456,  out  of  which  the 
directors  recommend  the  payment  of  a  dividend  at  the  rate  of  6  per 
cent,  per  annum  on  the  ordinary  shares,  free  of  income-tax  ;  the 
balance,  £7,656,  being  carried  forward.  The  main  cables  have  con- 
tinued in  (rood  order  throughout  the  half-year.  The  new  cable 
between  Cienfuegos  and  Cape  Cruz  was  successfully  laid,  and  is  now 
working  in  perfect  condition. 

Prospectus. — Empire  District  Electric  Co. — The  list 
was  to  close  last  Tuesday  in  an  offer  of  $1,500,000  first  mortgage 
5  per  cent,  sinking  fund  gold  bonds  in  this  American  company, 
at  92i.  The  company  owns  the  assets  of  four  U.S.A.  electric  light 
and  power  companies,  and  the  capital  stock  of  four  other  power  and 
gas  companies. 

City  of  Buenos  Ayres  Tramways  Co.  (1904),  Ltd.— 

The  directors  have  declared  a  dividend  of  1b,  3d.  per  share,  less 
income-taT,  for  the  quarter  ended  Marob  Slet. 
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Neuhausen  Aluminium  Industry  Co. 

Ths  report  of  the  directors  of  the  Aluminium  Industrie,  A.G.,  of 
Neuhaueen,  states  that  the  unfortunate  conditions  in  the  market 
for  aluminium  continued  durinf,'  the  whole  of  1911,  and  gave 
occasion  to  the  company  to  introduce  such  competitive  prices  as 
would  assure  its  position  in  the  world's  market.  As  a  consequence 
the  company  had  secured  full  employment,  althouph  not  remu- 
nerative, for  its  works  for  the  whole  of  1912.  The  hoiMi  is 
expressed  that  this  will  contribute  towards  brinfjinp  about  in  the 
near  future  of  the  understandinp  which  is  desired  by  all  interested 
parties.  Satisfactory  results  were  realised  in  the  carbide  depart- 
ment under  the  influence  of  the  carbide  syndicate,  and  the  experi- 
mental plant  for  the  production  of  nitric  acid  also  worked  satis- 
factorily. The  larger  installation  which  had  already  been  com- 
pleted would  be  set  in  operation  this  spring.  An  expenditure  of 
nearly  £130,000  was  incurred  in  raakintr  extensions  of  the  works 
in  the  Vallais  Canton,  and  a  large  outlay  was  also  devoted  to  the 
Marseilles   works   and   the    goldsmithy.      The   accounts  show   the 

following  figures  for  the  two  years  ; — 

1911.  1910. 

£.'520.000  f  520,C0O 

182,000  160,000 

i.-i.OOO  44,000 

131,000  138,000 


Paid-up  sbare  capital . . 

Working  iirofits 

Depreciiuion 

Hei  profits  and  balance  forward 


Dividend,  per  cent. 


14 


14 


During  the  year   the  company   raised   a   4i    per  cent,   loan   of 
£240,000,  thus  increasing  the  loan  capital  to  £489,000. 


Geriiian  Electrical  Companies. 

T/ir  Fdten  S,'  (Tiiilleainne  Cavhwevk  A.G.,  of  Mnlheim,  reports 
net  profits  of  £210,000  for  1911,  as  compared  with  £140,000  in  the 
previous  year.  It  is  intended  to  pay  a  dividend  of  6  per  cent.,  as  con- 
trasted with  4  per  cent,  in  1910. 

Thfi  Kahelwerh  Willielm'mrnhof  A.O'.,  of  Berlin,  has  declared  a 
dividend  of  1.")  per  cent,  for  1911,  being  the  same  rate  as  in  the 
preceding  year.  According  to  the  report  submitted  at  the  recent 
meeting,  the  undertaking  was  actively  employed  in  all  depart- 
ments. The  net  profits,  after  placing  £4,300  to  depreciation,  as 
against  £5,600,  amounted  to  £12,700,  as  compared  with  £10,900  in 
1910. 

The  Dr.  Paul  Meyer  A.G..  of  Berlin,  which  manufactures  elec- 
electrical  measuring  instruments  and  apparatus,  reports  an  increased 
turnover  of  20  per  cent,  in  1911.  After  allocating  the  sum  of 
£6,900  to  depreciation,  as  against  £.5,500  in  1910,  the  accounts 
show  net  profits  of  £14,700,  as  compared  with  £14,100.  A 
dividend  at  the  rate  of  7i  per  cent,  has  been  declared  on  the  share 
capital  of  £125,000,  as  contrasted  with  a  similar  rate  on  £100,000 
in  1910, 

The  Sdchsenwerk,  Llcht  iind  Kraft  A.G.,  of  Dresden,  reports  the 
delivery  of  10,040  machines  of  108,739  h, p.  in  1911,  as  compared 
with  7,108  of  75, 380  H.P.  in  the  previous  year.  A  number  of  over- 
land stations  were  equipped  or  extended,  and  the  turnover,  particu- 
larly in  Rhineland  and  Upper  Silesia,  was  almost  doubled.  After 
allocating  £6,500  to  depreciation,  as  against  £.'),900  in  1910,  the 
net  profits  are  £21,000,  as  compared  with  £10,800,  and  a  dividend 
of  6  per  cent,  is  proposed  on  the  capital  of  £212,000,  being  the  same 
as  in  1910. 

The  .Land  iind  See.liahleirerkc,  A.G.,  of  Cologne- Nippes,  reports 
that  the  works  were  well  employed  throughout  1911.  although  sale 
prices  were  not  satisfactory  in  some  departments.  After  appor- 
tioning £16,000  to  depreciation,  as  against  £.5,900  in  1910,  the  net 
profits  and  balance  forward  are  recorded  at  £30,900,  as  compared 
with  €17,800  in  the  previous  year.  A  dividend  has  been  declared 
at  the  rate  of  9  per  cent,  on  share  capital  of  £262,50.0,  as  contrasted 
with  .")  per  cent,  in  1910.  A  good  stock  of  orders  was  brought  over 
into  1912.  although  sale  prices  of  some  manufactures  still  left 
something  to  be  desired. 

The  report  of  the  Ileddernheim  Kupfenverhe  iind  Suddentsclie 
Adbelwerhe,  A.G.,  of  Frankfort-on-Main,  states  that  the  trade  con- 
test, especially  in  the  case  of  copper  and  brass  manufactures,  still 
continued  in  1911.  In  the  cable  factory  overtime  frequently  had 
to  be  worked,  but  sale  prices,  particularly  for  insulated  conductors, 
might  have  been  better.  Nevertheless  comparatively  good  results 
were  obtained  owing  to  favourable  purchases  of  materials  and  an 
extension  of  the  turnover.  After  setting  aside  £16,000  for  depre- 
ciation, as  against  £14,000  in  1910,  the  net  profits  amount  to 
£44,000,  as  compared  with  £39,000  in  the  previous  year.  It  is  pro- 
posed to  distribute  7  per  cent,  on  the  share  capital  of  £4.")0,000,  as 
contrasted  with  a  similar  rate  on  £400,000  in  1910. 

The  Accumnlatoren-Fabrik,  A.G.,  of  Berlin  and  Hagen,  which  has 
an  ordinary  share  capital  of  £400,000,  had  a  turnover  of  £1,023,000 
in  1911,  as  compared  with  £892,000  in  the  previous  year,  the  values 
representing  the  combined  business  of  the  German  and  Austrian 
factories.  According  to  the  directors'  report,  the  trade  in  trans- 
portable batteries  experienced  a  further  favourable  development, 
and  the  orders  in  general  in  the  first  quarter  of  the  new  financial 
year  showed  an  increase  over  the  corresponding  period  in  1911. 
The  accounts  indicate  gross  receipts  of  £366,000,  as  against 
£287,000  in  1910.  Depreciation  absorbs  £17,000,  as  compared 
with  £12,000,  and  working  and  management  expenses  £196,000,  as 
contrasted  with  £192,000,  the  net  profit  and  balance  forward 
being  returned  at  £127,000,  as  against  £82.000  in  the  preceding 
year.  It  is  proposed  to  pay  25  per  cent,  on  the  ordinary  shares, 
this  comparing  with  15  per  cent,  in  1910,  and  12 i  per  cent,  in  each 
of  the  four  previous  years.  The  company's  loan  of  £150.000  is  also 
to  be  paid  off,  notice  for  this  purpose  having  already  been  given. 

The  Deutsche  £abelwerke,  A,G..  of  Berlin-Rummelaburg.  reports 


that  a  further  considerable  increase  in  the  turnover  took  place  in 
191 1,  although  prices  left  much  to  \>e  desired.  The  new  capital 
was  not  fully  employed  on  productive  work.  As  to  thf-  ^'»veral 
subsidiary  companies,  it  is  mentionerl   that  these  were  ae 

satisfactory,  and  the  Union  Cable  Co.,  of  London,  w-^..  ..;„'in 
working  in  its  new  factory  in  the  course  of  the  present  year.  The 
gross  profits  amounted  to  £58,000,  as  compared  with  £54.00'^>  in 
1910.  After  ineeting  interest  charges,  and  Siitting  a-ide  £5,800  for 
depreciation,  as  against  £5,1(X>  in  the  previou.'j  year,  the  net  profits 
are  returned  tit  C24,0O0.  as  contrasted  with  £19,00<J  in  1910.  It  is 
proposed  to  pay  7  per  cent,  on  the  share  capital  of  £262,500,  as 
compared  with  M  per  cent,  on  £175.000  in  the  preceding  year.  An 
abundance  of  orders  was  brought  over  into  the  new  financial  year, 
and  the  sales  hitherto  have  exceeded  those  in  the  corr«?9ponding 
period  in  1911. 

The  ('.  Loreriz,  Aht.  Gen.,  which  is  a  telephone  and  telegraph 
undertakint;,  has  just  declared  a  dividend  of  20  percent,  for  1911, 
being  the  same  rate  as  in  the  preceding  year.  According  to  the 
directors'  report,  the  private  orders  received  were  more  favourable 
than  in  1910  and  resulted  in  an  increa.sed  turnover.  The  orders 
placed  by  public  authorities  were  al-o  more  numerous,  although 
they  did  not  reach  the  former  level.  .Sale  price.^,  however,  were 
frequently  not  very  profitable,  so  that  despite  the  larger  volume  of 
business  the  profits  only  slightly  exceeded  those  obtained  in  the 
previous  year,  If  the  company  suffered  less  than  other  firms  in 
the  same  branches  the  reason  was  to  be  found  in  the  considerable 
turnover  in  relation  to  the  share  capital  which  amounts  to  £7i<,000. 
The  department  for  wireless  telegraphy  sati.sfactorily  developed, 
although  the  orders  were  not  in  proportion  tc  the  large  expendi- 
ture on  this  branch.  After  writing  off  £ll,0u0  for  depreciation 
the  accounts  showed  net  profits  of  £17,000,  as  compared  with 
£16,000  in  1910. 

The  report  for  191 1  of  the  JJergmann  Klehtriril.atx  W'erhe.  A.G.. 
of  Berlin,  states  that  the  machinery  departments  were  well  employed 
throughout  the  year,  but  the  various  foundry  strikes  had  an 
unfavourable  influence  on  manufacturing.  Nevertheless,  a  con- 
siderably larger  number  of  motors,  dynamos  and  apparatus  was 
delivered  than  in  the  previous  year.  Large  orders  were  received 
for  the  new  driving  plant  for  ship  purposes,  and  the  departments 
for  switchboards,  high-tension  apparatus  and  transformer  construc- 
tion experienced  a  further  satisfactory  development.  In  the  case 
of  electric  railway  work  good  results  were  recorded,  and  the  con- 
struction and  performance  of  the  high-speed  locomotive  delivered 
to  the  Prussian  State  Railways  had  met  with  full  recognition.  The 
turnover  in  the  lamp  department  was  about  on  the  same  level  as  in 
1910,  although  the  sales  of  carbon-filament  lamps  slightly  declined 
in  favour  of  wire  lamps.  The  reduction  in  the  prices 
of  metallic-filament  lamps  in  the  second  half  of  1911 
had  the  result  of  extinguishing  the  profits  in  this  department.  A 
considerable  increase  in  business  occurred  in  installation  materials, 
and  the  meter  department  also  yielded  favourable  results  although 
the  decline  in  prices  was  only  equalised  by  a  larger  volume  of 
trade.  On  the  other  hand,  the  turbine  and  large  machinery  works 
were  not  satisfactory  owing  to  the  continuance  of  underselling. 
Good  results  were  achieved  by  the  ship  turbines  made  by  the 
licensees,  and  the  Imperial  Navy  Board  was  now  having  a  battle- 
ship equipped  with  Bergmann  turbines.  The  metal  factory  was 
well  employed  and  the  cable  factory  had  a  larger  turnover, 
although  prices  were  in  part  unsatisfactory.  It  was  expected  that 
the  motor-car  department  would  produce  profits  in  the  new 
financial  year.  The  volume  of  business  increased  from  £2.540,000  in 
1910  to  £3,323,000  last  year.  After  writing  down  stocks  by  an  extra 
sum  of  £60,000,  as  compared  with  ;i;7  in  1910,  the  accounts  exhibit 
gross  profits  of  £402,000,  as  against  £640,000  in  the  previous  year. 
General  expenses,  commission  and  interest  charges,  A;e.,  and  the 
allocation  of  £98,000  to  depreciation,  as  contrasted  with  £76,000 
in  1910,  bring  the  net  profits  down  to  £S3.000,  as  against  fl.'.l.OOO. 
It  is  proposed  to  distribute  5  per  cent,  on  the  share  capital  of 
£1,450,000,  as  compared  with  12  per  cent,  in  1910,  and  18  per  cent, 
in  each  of  the  four  preceding  years.  The  degree  of  employment 
in  the  new  financial  year  has  improved,  and  some  departments  are 
realising  better  sale  prices.  The  company  is  about  to  become 
associated  with  the  Siemens-Schuckert  Works  Co..  which  is  taking 
up  a  large  financial  interest  in  the  undertaking. 


Stock   Exelian^e  Notices. — The    Committee  has  (1) 

appointed  special  settling  days  as  under  : — 

Wednesday,  May  8tli.— British  L,  M.  Ericsson  Manufactiiriug  Co.,  Ltd. — 
99,990  (cumulative  0  -jer  cent.)  preferencn  shares  of  i'l  each  fully  and  partly 
UOs.)  paid,  Nos.  100.011  to  200,000. 

Underground  Electric  Railways  Co.,  of  London,  Ltd. — 1. 131.357  "  A  "  ordinary 
shares  of  Is.  each  fully  paid,  Nos.  1  to  l,13i,3o7;  :ei,lS3,974  17s.  6  per  cent. 
first  cumulative  income  debenture  stock. 

Thursday,  May  9th.— Underground  Electric  Railways  Co.,  of  London.  Ltd.— 
£1,188,980  6  per  cent,  income  bonds,  Nos.  .il.OOl  to  53,010  of  S.XQ,  53,001  to 
59,0a0  of  £100,  60,001  to  64,000  of  £50,  and  61,001  to  73,449  of  £*)  each. 

And   (2)  ordered  the   undermentioned  securities  to  be  quoted  in 
the  Official  List : 

British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd.— 99.990  (cumulative  6  per 
cent.)  preference  shares  of  £1  each  partly  caid,  Nos.  100  Oil  to  200,000. 

Mexican  Northern  Power  Co.,  Ltd.— $4,500,000  5  per  cent,  first  moitgage 
30-year  gold  bonds,  in  lieu  of  the  scrip. 

Rio  de  Janiero  Tramway,  Light  and  Power  Co.,  Ltd. — Farther  issued 
£213  000  5  per  cent.  60-year  mortgage  bonds  of  £100  each,  Nos.  B  37,501  to 
29,630. 

Colombo  Electric  Trams  and  Lisrlitinsr  Co..  Ltd. — 

The  annual  meeting  of  this  company  was  held  in  London  last 
week.  The  directors  declared  a  dividend  of  10  per  cent.,  free  of 
tax,  for  the  year  1911,  carrying  forward  £7.447.  £11,000  has 
b««n  transferred  to  general  reserve  and  renewal  fund. 


15726 


THE    ELECTRICAL    REVIEW. 


[Vol  70.    No.  1,797,  May  3,  1912. 


Calcntta  Tramways  €o,,  Ltd. 

The   annual    meeting   Was    held    on    Wednesday,    last  week,    at 
1,  Queen  Victoria  Street,  E.G.,  Mr.  E.  C.  Morgan  presiding. 

The  Chairjian,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review  of  April  19th,  page  649),  said  that  while 
the  gross  receipts  in  1911  exceeded  those  of  1910  by  £16,000, 
the  expenses  had  been  greater  by  £8,000,  leaving  a  net  increase  in 
receipts  of  £8,000.  The  number  of  passengers  carried  had  exceeded 
those  carried  in  1910  by  nearly  three  millions,  and  the  number  of 
miles  run  by  about  350,000.  Notwithstanding  this  increased 
mileage,  the  receipts  per  car  and  train-mile  exceeded  those  of 
1910,  and  the  actual  net  increase  in  receipts  indicated  the  advan- 
tage of  the  larger  service,  which  had  become  more  apparent  during 
the  current  year.  A  further  amount  of  £10,439  had  been  expended 
on  capital  account,  which  consisted  almost  entirely  of  cost  of  new 
cars  and  equipment  rendered  necessary  by  their  expanding  business, 
and  as  no  fresh  capital  had  been  raided,  this  account  showed 
an  overspent  balance  of  £37,612,  which  had  been  provided 
by  revenue,  pending  the  time  when  the  continued  expansion 
of  the  business  might  render  the  readjustment  of  the 
capital  account  needful.  That  led  him  to  refer  to  the  altera- 
tions which  were  to  take  place  in  Calcutta,  due  to  the  creation  by 
Government  of  a  new  trust  whose  business  it  was  to  make  such 
changes  as  they  might  consider  were  required  by  the  difficulties 
which  now  existed  in  the  housing  question  in  Calcutta.  To  carry 
out  these  improvements  they  were  granted  very  full  powers  by 
Government  to  open  new  and  convenient  thoroughfares,  and  alter 
the  existing  main  arteries  in  the  city  by  realignment  and  widening 
where  required.  The  scheme  was  very  comprehensive,  and  would 
be  costly,  but  the  powers  granted  to  the  new  trust  empowering 
them  to  levy  certain  rates  would  enable  them  to  get  over  these 
difficulties,  and  to  carry  out  the  proposals  for  vastly  improving  the 
condition  of  the  city.  They  were  as  yet  without  any  definite 
information  as  to  when  and  where  the  contemplated  improvements 
were  to  commence,  but  it  was  expected  that  no  long  time  would 
elapse  before  a  start  was  made.  Speaking  generally,  he  thought 
he  might  claim  that  their  efforts  had  brought  about  a  great 
improvement  in  the  condition  of  the  company  ;  that  its  position 
to-day  was  better  in  every  way  than  it  ever  had  been,  and  that  the 
organisation  now  established  ga\-e  reasonable  ground  for  looking 
forward  with  confidence  to  still  further  improvement.  It  was  at 
first  thought  that  the  removal  of  the  capital  of  India  from  Calcutta 
to  Delhi  would  prejudicially  affect  their  traffic,  but  it  was  now 
generally  recognised  that  this  was  not  likely  to  be  the  case,  and 
he  believed  that  the  steady  improvement  in  their  business  would  in 
no  way  be  affected  by  the  change. 

Sir  Henry  Kimbee,  Bart.,  M.P.,  in  seconding  the  motion,  said 
that  recently  he  had  occasion  to  be  in  Calcutta,  and  he  took  the 
opportunity  of  inspecting  the  whole  of  the  company's  system, 
including  the  power  houses.  He  was  very  much  pleased  with  the 
latter,  and  he  noted  with  special  pleaf-ure  the  introduction  of  the 
Diesel  oil-engine  system  in  the  Howrah  station.  The  costs  were 
now  being  got  out  of  the  new  system  as  compared  with  the  cost 
with  the  old  steam  boilers,  and  he  believed  it  would  be  found  that 
a  very  large  economy  was  being  effected.  Speaking  generally  the 
results  of  the  past  year  had  been  very  satisfactory,  and  there  were 
signs  of  improvement  even  at  Howrah,  where  they  had  carried 
200,000  more  passengers  than  in  the  previous  year. 

The  report  was  adopted. 


Oriental  Telephone  and  Electric  Co.,  Ltd. 

The  annual  meeting  was  held  on  Wednesday,  last  week,  at  the  Great 
Eastern  Hotel,  E.C.,  under  the  presidency  of  Mr.  B.  St.  John  Ackerr. 
In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  650),  the  Chairman  said  the  result  of  the  year's  working  had 
again  been  satisfactory.  The  accounts  showed  a  further  progress  in 
the  revenue,  and  the  amount  available  for  appropriation  a  further 
improvement  on  that  of  the  previous  year.  They  did  not  recom- 
mend a  higher  dividend  than  the  8  per  cent,  distributed  during 
the  last  five  years,  an  the  board  wished  to  see  the  company  becoming 
financially  stronger  year  by  year,  bearing  in  mind  the  undiminished 
demand  on  their  capital  resources.  All  their  branches  had  done 
well  during  the  past  year,  including  the  affiliated  companies,  of 
which  the  Bombay  and  Bengal  companifs  paid  higher  dividends. 
He  might  mention  that  the  Bombay  Co.'s  shares,  which  were  of 
the  nominal  value  of  25  rupees,  and  which  two  years  ago  stood  at 
32,  had  since  risen  to  their  present  price  of  60  rupees,  after  having 
attained  an  even  slightly  higher  figure.  The  Bengal  Co.'s 
shares  were  very  firm  at  par.  The  negotiations  of  the  Bengal 
Co.  with  the  Indian  Government  regarding  the  acquisition  of  the 
latter's  telephone  system  in  Calcutta,  to  which  he  had  made 
reference  on  previous  occasions,  came  abruptly  to  an  end  last 
autumn,  owing  to  the  Government's  decision  to  transfer  the  chief 
seat  of  the  Administration  to  Delhi,  which  would  naturally  entail 
a  very  serious  reduction  of  their  telephone  service  in  Calcutta. 
This  proposed  change  of  the  seat  of  Government  would  not, 
however,  apparently  interfere  with  the  growth  of  the  Bengal 
Co.'s  general  business,  which  continued  to  increase  unaffected 
by  the  change  referred  to.  There  might  be  inducements  later 
on  to  open  a  telephone  exchange  in  the  new  Delhi. 
The  board  bad  already  given  this  posfibility  their  atten- 
tion, and  would  not  lose  sight  of  it  at  the  proper  time. 
They  would  have  seen  the  extraordinary  resolutions  of  which 
notice  had  been  given.  The  object  of  the  first  resolution  was  to 
apk  their  assent  to  an  increase  of  the  board's  powers  in  order  to 
enable  them  to  undertake  general  buBinesa,  by  altering  the  memo- 
raadum  of  aesociation  to  that  effect.     As  stated  in  the  resolution. 


the  enlarged  powers  were  solely  and  exclusively  asked  for  for 
the  benefit  of  the  Mauritius  establishment.  Mauritius  was  a  small 
island  with  a  very  busy  but  small  population.  The  telephone  was 
introduced  there  many  years  ago  at  the  time  when  all  their  other 
stations  were  established.  For  a  long  time  they  found  it  a  very 
difficult  task  to  make  the  telephone  pay  in  so  small  an  area,  but  by 
perseverance  and  the  efforts  of  their  present  ecccellent  manager 
there,  they  ultimately  inade  not  only  both  ends  meet,  but  were  able 
to  show  a  small  surplus.  The  concession  they  secured  from  the 
Mauritius  Government  last  year  would  enable  them  to  extend  the 
telephone  business  somewhat  ;  but  it  would,  by  ittelf,  never  yield 
the  proportionate  results  which  they  had  achieved  in  other  places, 
nor  would  it  ever  support  a  really  first-class  manager.  For  some 
years  past,  therefore,  they  allowed  their  present  manager,  a  most 
capable,  energetic  and  cautious  man,  at  his  urgent  request,  tenta- 
tively and  for  small  amounts,  to  sell  a  variety  of  English  goods 
which  they  sent  out  to  him,  but  which  did  not  come  under  the 
definition  of  electrical  appliances,  to  which  their  powers  at  present 
were  restricted.  The  result  of  this  experiment  had  been  entirely 
gratifying  ;  and  as  the  telephone  profits  in  Mauritius  did  not 
suffice  to  support  a  manager  such  as  they  would  approve  of. 
together  with  the  necessary  assistant,  they  had  now  to  decide 
whether  this  new  departure  was  to  be  continued  or  not.  The 
object  of  the  second  resolution  was  to  make  seven  the  maximum 
number  of  directors  and  four  the  minimum,  instead  of  the  present 
maximum  and  minimum  of  15  and  5  respectively. 

Me.  T.  Lloyd  seconded  the  motion,  and  the  report  was  adopted. 

The  resolutions  referred  to  by  the  chairman  in  his  speech  were 
then  proposed  and  carried  unanimously. 


Johnson  &  Phillips,  Ltd. 

The  annual  meeting  was  held  on  Thursday,  last  week,  at  Winchester 
House,  E  C,  Mr.  R.  W.  Blackwell  presiding. 

The   Chairman,   iu  proposing   the   adoption  of  the  report  (see 
Electrical  Review,  page  687),  said  the  trading  profit  for  the 
year  was  £18,400,  plus  £2,154  brought  forward,  making  £20,554 
to  be  dealt  with.     After  providing  for  the  appropriations  shown  in 
the  profit  and  loss  account,  amounting  to   £19,521,  there  remained 
£1,032  to  be  carried  forward.  Under  the  conditions  of  the  debenture 
deed,  the  company  had  now  redeemed   out  of  profits  £36,162  of  its 
first  debentures  out  of  a  total   issue  of   £175,000.      The  onerous 
conditions  of  that  deed  still  bore  heavily  upon  them,  but  he  would 
not   again  enlarge   on  the  question.     During  the  past  year  £5,796 
had  been  devoted  to  the  redemption  of  the  first  debentures.     Since 
the  registration  of  the  company,  they  bad  necessarily  expended  in 
additions  to  the  manufacturing  plant  £77,246,  and  the  expenditure 
last  year  was  £10,501.      It  was  imperatively  necessary   that  they 
should  get  modern  plant.     They  had  done  much  in  that  direction, 
and  more  remained  to  be  done.    During  1911  they  had  also  expended 
out  of  revenue  on  keeping  up  the  plant  and  allowing  for  depreciation, 
upwards   of   £9,000.     Inasmuch   as  the  original   working   capital 
provided  at  the  time  of  the  company's  registration  was  insufficient 
to  meet  the  demands  upon  them  if  they  were  to  properly  meet  their 
growing  trade  the  board  effected  a  loan  of  £24,660  in  1909,  and  a 
further  loan  of  £10,000  in  1910.     As  security  for  those  loans  they 
issued  and  pledged  £50,000  in  5  per  cent,  second  debentures,  which 
issue  would  have  fallen  due  for  repayment  next  June.    He  was, 
however,  pleased  to  say  that  arrangements  had  been  made  so  as  to 
enable  them  to  repay  those  loans  and  to  cancel  the  issue  of  the 
second  debentures.     A  new  issue  of  £50,000  in  5  per  cent,  second 
debentures  had  been  made,  repayable  in  10  years  from  last  October. 
Of  that  new  issue  £30,000  had  been  issued  up  to  the  end  of  1911, 
and  since  then  the  remaining  £20,000  had  been  taken  up.     The  net 
result  to  the  company  had  been  £47,993,  which  would  seem  satis- 
factory.    Considerable  Press  publicity  had  been  given  to  the  new 
issue  without  stating  that  the  previous  issue  had   been  redeemed, 
with  the  result  that  some  shareholders  thought  the  company  had 
been  increasing  its  debenture  debt.   As  regarded  the  business  during 
the  year,  the  turnover  was  larger  than  it  had  been  for  several 
years  past.    That  the  profit  was  less  than  in  the  previous  year  was 
due  to  the  fact  that  the  trade  had  been  almost  entirely  in  standard 
goods,  on  which  the  margin  of  profit  was   comparatively  small. 
The  political  disturbances  in  the  East,  and  the  unsettled  labour  con- 
ditions, had  also  adversely  affected  them.     At  the  present  time  the 
order?  they  had  in  hand  might  be  considered  very  satisfactory, 
especially  when  they  considered  the  difficulties  under  which  all 
business  had  been  conducted  of  late.     He  was  glad  to  say  that  the 
coal  strike  did  not  greatly  affect  them  directly,  inasmuch  as  they  were 
prepared  to  carry  on  for  at  least  ten  weeks  as  far  as  fuel  was  con- 
cerned.    Indirectly,  however,  it  had  suspended  many  orders  which 
would  have  been  booked,  and  which  he  trusted  would  come  later 
on.      They  had    been  favoured  by  a  large  and  increasing  amount 
of   Government  orders,   and  they   believed  they   had  filled   those 
orders  to  the  satisfaction  of  the  various  departments.      He  did  not 
expect  the  shareholders  to  be  enthusiastic  over  the  results.     It  was, 
however,  his  belief  that  the  concern  was  every  year  improving  its 
position  financially   and   bringing  its  plant  into  more  modern  and 
effective  condition,  thereby  preparing  itself  the  better  to  profit  by 
any   substantial  and  permanent  improvement  in  general  business 
conditionp. 

Mr.  Thomas  Denck  seconded  the  motion,  and  the  report  wae 
adopted. 

Tramways    and    General    Works    Co.,    Ltd.— The 

directors  have  declared  a  dividend  of  Is.  per  share  for  the  year 
«nded  December  3l8t,  carrying  forward  £1E<. 
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Indo-European  Tele<?raph  Co.,  Ltd. 

The  meeting  of  this  company  was  held  on  Friday  lant  at  the 
offices,  18,  Old  Broad  Street,  E.G.,  Mr.  J.  Herbert  Tritton  in  the 
chair. 

In  moving'  the  adoption  of  the  report  (see  Elec.  Rev.,  p.  684), 
the  Chaihman  said  they  bejran    iyi2  with  very  fiatterinjf  proHpectB 
as  re^'arded  the  question  of  the  extension  of  the  company's  afjree- 
ments.     For   some  time    past    the   concession    from    the    Persian 
Government  had  been  extended  to  194.").     With  re(,'ard  to  the  agree- 
ment with    the  Postmaster-General,  and  the  conceesions  from  the 
German  and  Russian  Governments,  it  was  best  that  at  the  moment 
he  should  confine  him.self  to  sayin},'  that  ncfjotiations  were  in  each 
case    far   advan'  ed,  and   that   they  had   strong  hopes  of  ultimate 
success.     He   took   that   opportunity   of   expressing  in  public    his 
appreciation  of  the  manner  in  which  their  representatives  had  been 
received  by  the  officials  of  the  Governments  with  whom  they  had 
been  in  treaty   for  tho.se  extensions.     The   extension   of  all  their 
conces.sions  to  1945  would  give  them   a  lease  of  life  which  would 
enable  them  to  look  some  way  ahead.     There  was  no  doubt  that  at 
present  tliey  were  suffering  from  a  lack  of  reserve  power  in  their 
carrying  arrangements.    If  both  of  their  cross-Channel  cable  wires, 
and   their   long   connecting    landlines  to    Persia,  were  in  perfect 
working  order,  they  could   get  through  their  daily  traffic,  much  as 
it  had  increased  during  the  last  10  years,  with  satisfaction  to  their 
customers  and  credit  to  themselves.     But  if  either  a  cross-Channel 
cable  or  any  other  section  of  their  long  and  variable  landlines  was 
interrupted  for  even  a  few  hours,  they  were  unable  to  do  justice  to 
the   day's   traffic.      It   was,    therefore,    imperatively   necessary   to 
provide  an  adequate  margin  of   carrying  capacity.     The  directors 
had  hesitated  to  incur  the  large  expenditure  involved  whilst  the 
company's  existence  was  liable   to   be  terminated  in  1925,  but  with 
all   their   concessions   extended  to   1945,   which    they   confidently 
hoped   would    soon    be    the    case,    they  proposed    first    to   obtain 
from  the  Postmaster-General  the   lease  of   an  additional,  a  third, 
cable  wire  between  England  and  Germany,  and,  secondly,  to  provide 
an    additional   landwire   from   Emden   on    the   German   coast    to 
Teheran,  by  negotiation  with  the  German  Government  as  far   as 
the   section   through   Germany  was  concerned,  and  as  far  as  the 
Russian  and  Persian  sections  were  concerned  by  the  addition  of  a 
wire     on     the     existing     poles.      The    cost     of     the     landline 
extension  would  be   under    £60,000.       £.35,000  had    already  been 
set    aside    during    1909   and     1910.  so    it    would    be    a    matter 
of   no    difficulty    whatever    from    the    financial    point    of    view. 
Their  traffics  had  reached  a  high  level  from  various  causes.       The 
Indian  traffic  had  been  heavy,  owing,  amongst  other  reasons,  to  the 
visit  of  the  King-Emperor  and  his  Consort.      South  Russian  traffic 
had   been  fairly  well  maintained,   and    the   vicissitudes   of  Persia 
had   brought  grist  to   their   mill  in   the  shape  of  increased  tele- 
graphic traffic.     Turkish  traffic  over  their  direct  route  to  Constan- 
tinople was  also  a  satisfactory  feature.     He  would  add  one  word  of 
prudent  warning  lest  shareholders  might  think  that  increase  upon 
increase  of  receipts  was  in  store  for  them.     Telegraph  rates  showed 
a  perfectly  desirable,  though  to  telegraph  companies  naturally   a 
depressing,    tendency  to  decrease,  and   owing  to  the  outpayments 
which  they  had  to  make  to  their  concessionary  Governments,  their 
margin  of  profits  was  cot  a  large  one.     It  was  for  this  reason,  and 
for  this  reason  only,  that  they  were  obliged  to  scrutinise  proposed 
reductions   carefully   instead   of  at  once  accepting  them  with  the 
alacrity   which    their   good   financial   position    would    apparently 
demand.      With   a  largely  diminished  margin  of  profit  per  word, 
they   would    have   to   carry    very    heavy  traffics  to  keep  up  their 
receipts  to  their  present  level  ;  hence  the  necessity  for  an  additional 
wire  throughout  the  system.      "Deferred,"  or  half-rate,  telegrams 
in  plain  language  were  introduced,  principally  between  the  British- 
speaking  countries  and    possessions,  in  January  last.     This  scheme 
had   now   been  internationalised  to  a  considerable  extent,  and  was 
found   to   meet    the    needs    of    those    who    desired    to    send    a 
short    telegram    of    a    non-urgent   character   in    plain  language. 
Turning  to  the  accounts,  the  revenue  from  message  receipts  showed 
a  gratifying  increase  of  £lt),878.     The  combined  commercial  and 
maintenance  expenses  showed  an  increase  of  £5,218,  mainly  under 
the  maintenance  heading,  owing  to  a  heavy  purchase  of  telegraph 
poles  and  the  installations  in  many  stations  of  accumulators,  by 
which  they  were  replacing  their  primary  batteries  wherever  possible. 
The  directors  had  considered  it  advisable  to  bring  the  reserve  fund 
up  to  £200,000.     The  amount  of  £85,000  transferred  from  profit 
and  loss  to  this  heading  accomplishes  that  object.     In  respect  of 
depreciation  on  the  company's  long  list  of  investments,  it  had  been 
found  necessary  to  provide  only  the  comparatively  small  sum  of 
£3,45S.     The   directors  now   proposed   the    usual    final   dividend, 
absorbing  £14,875,    and  a  bonus  of  20s.  per  share,  or  £17,000,  and 
again    recommended   a   special  distribution  out   of   interest   upon 
certain  investments  and  advance  accounts  of  15s.  per  share,  free  of 
tax  in  each  case,  carrying  forward  £12,144. 

Mu.  Chakles  Holland  seconded  the  motion,  which  was  carried 
without  discussion. 


Continental. — Uerhany. — The  Schlesisclie  Electricitiits 

und  Gas  Gesellschaft.  of  Breslau,  reports  a  net  profit  of  £76  8n  lor 
the  last  financial  year  ;  a  dividend  of  10  per  cent,  is  being  declared, 
the  same  as  for  the  preceding  12  months. 

Bklgium. — The  Societe  des  Atelirrs  <V  C,  r-f  ructions  Electriques 
de  Charleroi,  which  is  now  giving  tuiployment  to  over  2,300 
persons,  reports  a  profit  of  £35,270  for  the  past  financial  year. 

Kaniinistiquia   Power  Co. — A  dividend   at  the  rate 

of  4  per  cent,  per  annum  for  the  quarter  ended  April  30th  is 
announced. 


Cork  Electric  Traniwa}>  and  Liglitini^  io.,  Ltd. 

Thi-:  annual  meetinir  of  this  company  was  held  at  83,  Cannon 
Street,  E.C.,  on  Thursday  last  week,  Mr.  S.  R.  Monks  pr&aiding. 

The  Chaiuman,  in  moving  the  adoption  of  the  repxift  (see 
Electuical  Review,  page  .^97;,  said  rhe  depreciation  reserve  had 
been  increased  by  £6,500,  and  the  amount  doe  to  Hundry  credltofB 
was  merely  £230  in  excess  of  the  figure  for  1910.  Capital  expendi- 
ture, after  deducting  amounts  written  off  hoase  services,  wiring 
consumers  premi.ses,  mc,  showed  a  net  increase  of  £3.000.  Approxi- 
mately half  of  this  was  for  a  new  1,000-H.P.  boiler,  the  balance 
covering  house  services  and  cables  for  the  new  consamers  connected 
up  during  the  year,  and  an  additional  storey  to  the  office  buildings. 
The  stores  account  was  rather  heavy,  as  they  had  a  large  stock  of 
cables  and  coal  on  hand.  When  the  strike  was  declared  they  had 
sufficient  coal  in  the  yards  to  keep  the  station  runnin;/  at  its 
normal  lOad  for  fully  three  months.  The  item  of  sundry  debtors. 
£14,749,  was  heavier  than  in  1910,  but  this  was  the  natural  resalt 
of  increased  lighting  and  power  business,  and  they  had  made  ample 
reserve  for  bad  and  doubtful  debts.  They  had  invested  £8.930  in 
first-class  securities,  and,  inchiding  ca^h  at  hankers,  £4,475,  they 
had  £13,4U0,  which  compared  with  £l0.30u  at  the  end  of 
1910.  Turning  to  the  revenue,  the  traffic  receipts  showed 
an  increase  of  £594,  as  compared  with  those  for  the  previooB 
year,  the  revenue  per  car-mile  being  7  02d.,  as  against  6'80d. 
The  exceptionally  fine  weather  no  doubt  largely  accounted  for  thifl 
improvement.  The  lighting  and  power  branch  of  the  business  con- 
tinued to  give  satisfactory  results,  the  receipts  for  the  year  being 
£1,086  in  excess  of  those  for  the  previons  year,  and  there  were 
increases  also  in  the  other  revenue  items,  which  gave  them  a  gross 
increase  in  earnings  of  £1,980.  As  to  expen.ses  they  had  the  large 
increase  of  £1,087  for  traction  expenses.  Considerable  repairs  were 
carried  out  on  the  permanent  way,  and  this  item  alone  was  £1,000 
in  excess  of  the  expenditure  for  the  previous  year.  They  had 
fitted  a  number  of  renewable  plates  at  the  joints  of  the  rails  on 
certain  sections  of  the  line,  and  they  believed  that  these  plates 
would  add  considerably  to  the  life  of  the  rails.  During  the  past 
two  years  they  had  been  rebuilding  their  car  bodies.  Up  to  the 
end  of  last  year  they  had  entirely  rebuilt  eight  bodies,  and  they 
would  bring  in  the  cars  gradually  until  the  whole  of  the  bodies 
had  been  rebuilt.  Station  expenses  were  £640  less  than  for  the 
previous  year,  whilst  there  were  small  increases  of  £302  and  £316 
respectively  for  lighting  and  general  expenses.  The  result  of  the 
year's  working  was  a  gross  profit  of  £23,853 — an  increase  of  £913. 
After  paying  debenture  interest,  preference  share  dividend,  and 
writing  £1,753  off  wiring  consumers'  premises,  repair  shop  equip- 
ment, &c.,  and  transferring  £6,500  to  depreciation  reserve — as 
compared  with  £5,000  for  1910 — the  balance  allowed  of  the  payment 
of  a  dividend  of  4  per  cent,  on  the  ordinary  shares,  leaving  £1,555 
to  carry  forward.  He  hoped  they  would  agree  that  the  result  was 
very  satisfactory. 

Mk.  H.  C.  Levis  seconded  the  motion,  which  was  adopted. 


Lima    Lig:liti    Power,    and     Tramways    Co. — The 

directors'  report  of  the  Empresas  El^tricas  Asociadas  states  (says 
the  Financier)  that  the  accounts  show  a  net  profit  of  £pl02.562, 
which  the  board  has  divided  as  follows : — To  reserve  fund, 
£p24,554  ;  shareholders,  4j  per  cent.,  £p60.730  :  less  unpaid, 
£p30— £p60,719  ;  leaving  a  balance  of  £pl7,288,  out  of  which  the 
board  proposes  to  pay  an  additional  dividend  of  1  per  cent,  to 
shareholders  in  respect  of  the  year  1911,  £  pi  3.500  ;  to  place  to 
account  of  unpaid  dividends  £p30.  and  to  carry  forward  £p3,757. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

QuiETEK  markets  are  the  order  of  the  day  in  the  Stock  Exchange. 
A  lull  nas  occurred  in  the  burst  of  speculative  buying,  which,  as 
we  have  hinted  once  or  twice,  tended  to  become  unwieldy.  It  is 
just  as  well  that  a  halt  should  be  called  in  the  pace,  and  although 
the  various  rumours  upon  which  the  setback  is  based  are  none  of 
them  particularly  credible,  they  serve  a  useful  purpose  in  stopping 
the  over-enthusiasm  of  buyers  who  could  see  no  end  to  the  bulli&h- 
nessof  the  markets. 

Home  Rails,  moving  with  a  good  deal  of  irregularity,  are,  on  the 
whole,  inclined  to  reaction  for  the  time  being.  The  feature  since 
last  we  wrote  has  been  a  violent  rise  in  Metropolitan  Consolidateil 
stock,  which  rushed  up  tne  price  from  68  to  75  upon  the  state- 
ment that  the  company  was  to  be  included  in  the  Speyer  group  of 
Underground  undertakings — the  stock  to  be  taken  over  on  the 
basis  of  4  per  cent,  dividend.  This  was  promptly  denied  by  the 
Speyer  group,  with  the  result  that  Metropolitans  went  back  to  70. 
But  lurking  hopes  remain  that  something  may  be  done  even  yet, 
and  on  balance  the  price  shows  a  substantial  rise  Possibly  the  Great 
Western  may  be  the  ultimate  partner.  Districts  recovered  part  of  the 
fall  which  they  experienced,  and  the  price  has  gone  up  to  47,  though 
this  does  not  represent  anything  like  the  highest  touched.  Many 
people  talk  Districts  to  50,  the  calculation  being  based,  of  course, 
purely  upon  prospects.  Underground  Electric  Railway  shares  from 
4j  rose  to  4|,  the  movement  of  these  being  regulated  by  that  in 
Districts.  Underground  Electric  Income  Bonds  fell  to  89,  but 
recovered  to  92  ;  probably  they  are  not  ever-valued  at  the  present 
pricje,  in  view  of  the  increasing  prosperity  of  the  group.    City  and 
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South  London  fell  3  to  39J,  and  Central  Londons  are  rather  easier 
after  their  bip  advances  of  last  week.  Rumour  continues  to  play 
pleafeant  tunes  upon  the  expectations  of  what  is  going  to  happen  to 
the  Central  London  Railway,  the  company's  name  being  linked 
with  one  after  another  of  the  big  trunk  lines.  Great  Xorthern  and 
City  Preferred  have  again  given  way.  The  special  settlement  has 
been  fixed  for  next  week  in  Underground  Electric  "  A  "  shares, 
commonly  called  'Bus  "A,'"  which  touched  17s.,  reacted  to  14s.,  and 
at  the  moment  stand  at  about  l.")S.  middle. 

Much  of  the  buoyancy  exhibited  by  these  Undergrounds  is  due 
to  the  wonderful  traffics  being  secured  by  the  London  General 
Omnibus  Company,  the  receipts  of  which  go  up  by  leaps  and 
bounds  each  week.  It  must  be  pointed  out,  however,  that  the  pre- 
sent takings  can  hardly  be  regarded  as  normal,  for  one  of  the  effects 
of  the  coal  strike  was  to  drive  passengers  into  the  'buses  ;  and 
while  this  factor  may  remain  during  the  summer  time,  it  can 
hardly  be  counted  upon  to  become  permanent,  in  view  of  the 
climate  enjoyed  by  London. 

Keen  excitement  in  East  Londons  has  resulted  in  substantial 
rises  in  the  company's  stocks.  The  Consolidated  is  up  to  lU,  and 
has  touched  12^,  while  the  four  Debenture  stocks  stand  at  9G,  5di, 
86^  and  285  in  their  respective  order.  Some  speculators  prefer 
the  lower-priced  Debentures  to  the  Ordinary,  as  being  intrinsic- 
ally worth  mor(>,  which  of  course  is  the  case,  but  the  Ordinary 
can  boast  a  freedom  of  market  which  none  of  the  others 
possesses. 

British  Electric  Traction.s  are  a  shade  easier  after  their  recent 
improvements,  the  Deferred  stock  receding  to  8J.  The  7  per  cent. 
Preferred  stock,  however,  is  a  point  higher.  London  United 
Tramways  Preference  have  shot  up  to  .'jj,  while  the  Debenture 
?tock  shows  a  rise  of  8,  for  the  reasons  upon  which  we  dwelt  in 
our  last  notes.  There  is  little  market  in  either  class,  and  when  the 
profit- takers  come  in,  the  shares,  at  all  events,  are  likely  to 
experience  some  reaction. 

English  Electricity  shares  are  scarcely  so  firm.  St.  James's 
Ordinary  and  Metropolitan  Ordinary  gave  way  a  little.  The  rises 
in  City  of  London,  however,  have  been  continued,  and  sharp 
fluctuations  are  taking  place  in  both  Ordinary  and  Preference 
Shares.  The  most  conflicting  statements  are  current  with  regard 
to  the  prospects  of  the  company.  Some  persist  that  25  is  the 
least  to  which  the  Ordinary  shares  will  rise,  and  hope  to  see  the 
Preference  standing  at  20.  The  falls  to  which  we  have  just 
alluded  reflect  the  other  side  of  the  case,  and  the  market  in  the 
shares  is  affected  a  good  deal  by  the  prevailing  tone  in  the  Stock 
Exchange  for  the  time  being.  Just  now  a  certain  amount  of 
liquidation  is  going  on  through  the  markets,  and  this  may  have  a 
lot  to  do  with  the  reaction  in  the  prices.  He  wants  to  be  behind 
the  scenes  who  elects  to  take  a  hand  in  the  City  of  London  market 
at  the  present  time.  Bournemouth  and  Poole  Ordinary  are  15s. 
higher  ;  there  is  an  important  announcement  to  be  made  respecting 
them  shortly. 

Disturbances  in  Mexico  have  little  effect  upon  the  quotations  for 
stocks  and  shares  connected  with  that  country.  Several  of  them 
gave  way  last  week,  but  the  falls  are  being  recovered,  and  rises  aie 
shown  by  Mexico  Trams  Common  shares  and  Mexican  Light  and 
Power  Preference.  ^lontereys  lost  their  small  rise  of  last  week. 
The  Canadian  group  is  irregular.  While  Canadian  General  Common 
shares  have  fallen  8  points,  the  Preferences  are  up  1.  Shawinigan 
Debenture  rose  j,  and  Toronto  Power  Debenture  at  101  is  alto  ■[ 
higher.  The  features,  however,  are  provided  by  Sao  Paulo  Trams 
with  a  jump  of  fi  points,  and  Rio  Trams,  which' have  gained  ,'5',, 
the  buying  of  the  latter  especially  being  persistent.  Several  bond 
issues  show  improvements.  British  Columbia  Electric  Deferred 
fell  back  to  141.  Brisbanes  continue  to  improve.  The  rest  of  the 
Indian  group  remains  very  steady.  La  Plata  Trams  are  a  trifle 
down,  and  Kalgoorlie  Preference,  new  ex  dividend,  are  practically 
unchanged,  allowing  for  the  deduction. 

The  Telegraph  market  is  still  wildly  excited  over  the  movements 
of  the  Marconi  group  and  National  Telephones.  The  Deferred  stock 
of  the  latter  company  has  been  carried  up  5  points  this  week,  fol- 
lowing upon  its  previous  rise.  Nothing  definito  is  known,  of 
course,  as  to  the  figure  which  will  be  paid  to  stockholders  as  the 
result  of  the  arbitration  in  respect  of  the  Government  purchase, 
but  the  bulls  look  for  something  like  180,  upon  grounds  which  we 
have  been  unable  to  discover.  The  Third  Preference  shares 
improved  to  ol.  Reuters  have  fallen  back  after  their  sharp  rise 
of  last  week,  some  of  the  holders  realisiner  in  order  to  take  up  the 
new  issue.  Great  Northern  Telegraphs  and  the  Eastern  group, 
as  a  whole,  are  steady  to  good,  while  there  has  been  some  recovery 
amongst  the  Anglo-American  division. 

Marconis,  in  which  there  is  a  too-big  bull  position,  after  being 
8|  shed  two  sovereigns,  and  the  closing  price  this  (Tuesday)  night 
is  7.  American  Marconi  at  2^^  compare  with  4,  to  which  they 
were  pushed  up  during  the  madness  of  the  Friday  morning  on  which 
they  were  introduced  to  the  London  Stock  Exchange  market. 
Canadians  receded  to  31s.,  though,  in  their  case,  quiet  purchases  are 
being  made  by  people  who  profess  to  be  well  informed  as  to  the 
prospects  of  the  concern.  Spanish  and  General,  after  being  2J, 
fell  i  ;  and,  taking  the  group  as  a  whole,  the  depression  may  be 
explained  by  a  shake-out  of  some  of  the  weaker  brethren  who 
bought  more  than  they  should  have  done,  and  who  have  been 
forced  to  sell  by  the  drop  in  prices. 

Manufacturing  shares  show  few  changes,  and  what  there  are  are 
divided  fairly  equally  into  rises  and  falls.  Callenders  have  firmed 
up,  and  Telegraph  Constructions  are  £  1  higher.  The  drop  of  4  in 
Edison  k  Swan  First  Preference  brought  in  a  few  buyers,  with  the 
result  that  the  price  has  recovered  2  points.  The  Babcock  shares 
of  each  class  are  rather  easier,  and  in  the  case  of  the  Ordinary,  the 
explanation  is  the  stock  one  of  profit-taking.  Henley's  maintain 
their  improvetnent,  and  Arons  are  a  firm  market. 
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TRAFFIC    RETURNS. 


Fort- 

Receipts for 

No. 

Route 

Locality. 

night 
ended. 

the 

of        Total  to  date, 

miles 

(orlKiigbt. 

wks. 

open. 

£ 

£* 

£ 

*♦ 

Inc. 

Aberdeen     .. 

April  24 

2,701 

-     83 

i' 

68,512 

+ 

3,884 

14-4 

Ayr 

„  a7 

481 

-      75 

5f 

14,454 

+ 

1()K 

8 

,  , 

tBath 

„    24 

8ttl 

-1-      95 

r 

r          12,256 

+ 

438 

14-75 

_  ^ 

Birkenhead.. 

„    1!8 

2,099 

-    118 

4 

4,208 

— 

408 

13-68 

,  , 

Birmingham  Corp. 

..    20 

20,1B-J 

-1-5,817 

i 

1         80,638 

+ 

6,911 

56-4 

,  , 

Blackburn    . . 

,.    24 

2,306 

-    707 

4 

?          4,985 

-- 

270 

14-62 

,  , 

Blackpool  Corp.    . . 

,.    25 

1,180 

+  1,898 

3,50  J 

— 

504 

11-87 

,  , 

Blackpool-Pleetw'd 

,.    27 

788 

-    612 

ii 

fi,559 

— 

70 

8 

,  , 

Bournemouth 

,.    -a 

8,622 

-    654 

£ 

3         6,(582 

+ 

340 

21-95 

,  , 

Bradford      . , 

„    27 

10,441 

—1,0^1 

4 

22,467 

— 

723 

56 

1-2 

Brighton      .. 

„    28 

1,871 

—    150 

t 

I           3,955 

~- 

77 

9-5 

•  • 

Bristol 

,.    2G 

l.S,112 

—    528 

105,807 

+ 10,257 

80-5 

•  • 

Brit.  Eleo.  Trac.  Co. 

Airdrie 

..    19 

589 

+    164 

16    1      4,459 

+ 

1,137 

8-66 

•  • 

Barnsley  . . 

„    19 

278 

-    151 

1 

2,471 

— 

305 

,  , 

,  , 

Barrow     . . 

„    19 

7iJ4 

-1-    126 

1 

5,096 

+ 

l,3]i; 

5-37 

.  , 

Devonport 

..    19 

1,213 

+     158 

t 

H,119 

+ 

1,V45 

8-85 

,  , 

Gateshead 

„    19 

1,800 

-    251 

1 

15,610 

— 

122 

11-25 

,  , 

Gravesend 

,.    19 

443 

-      52 

1 

3,130 

+ 

221 

6-5 

,  , 

Greenock.. 

..    19 

1,722 

-t-    207 

1 

11,555 

+ 

1,778 

7-25 

,  , 

Hartlepool 

..    19 

517 

-     37 

1 

,           3,733 

+ 

281 

6-72 

•  • 

Kidderminster  . . 

,.    19 

249 

—     33 

) 

1,491 

+ 

80 

.  . 

•  • 

t  Leamington 

,.    19 

400 

+      30 

* 

2,3U4 

+ 

144 

,  , 

,  , 

Merthyr   . . 

..    19 

333 

—    187 

2,812 

— 

227 

2-9 

•  • 

Metropolitan 

„    19 

18,907 

—1,244 

1 

,        132,996 

+ 

8.670 

22 

,  , 

Middleton 

.,    19 

745 

—    116 

1 

4,620 

— 

81 

8-5 

,  , 

Mii.JoirtCom'tee 

..    19 

7,3'i2 

+      47 

1 

57,926 

+ 

1,731 

,  , 

,, 

Oldham— Ashton 

„    19 

i.sefi 

—     81 

9,028 

+ 

476 

9-18 

,  , 

Peterborough     . . 

,.    19 

251 

—      48 

1,823 

+ 

165 

5-81 

Potteries  . . 

„    19 

3,307 

-    819 

y 

27,583 

— 

2,323 

29 

,  , 

Rothesay  . . 

„    19 

427 

■f      21 

1,141 

+ 

105 

2-75 

•  • 

Bouthport 

„    19 

657 

-     04 

3,895 

+ 

66 

8-17 

8.  Metropolitan . . 

„    19 

2,016 

—    102 

12,022 

+ 

6n9 

•  • 

Swansea   . . 

,.     19 

2,116 

—    310 

16,927 

+ 

281 

12-5 

Tynemouth 

,.    19 

450 

—     60 

2,178 

— . 

29 

3-76 

•  • 

Weston-8-Mare  . . 

„    )9 

)75 

-     89 

534 

+ 

7 

3 

tWorcester 

„    19 

664 

-      35 

3,951 

+ 

107 

5-75 

,, 

Wrexham 

,.    19 

260 

-      13 

, 

1,573 

+ 

100 

Yorks.  Wool.  Dist. 

„    19 

2,272 

-      43 

16,147 

4- 

412 

17 

Miscellaneous    . . 

„    19 

436 

—      61 

3,239 

+ 

69 

•  • 

Burnley 

„    27 

2.922 

+    368 

11-73 

Burton-on-Trent  .. 

M    28 

510 

—      oi 

i           1*662 

— 

9 

6-6 

,^ 

Bury 

„    28 

2,641 

+    258 

4           5,e54 

+ 

24 

■n-^ 

1  Cardiff 

„   la 

2,134 

—    125 

2           3,8t(i 

— 

972 

17-35 

Chatham  and  Dist. 

„    25 

1,662 

-    3l7 

17     1     13.253 

+ 

321 

ll-9c 

Cork 

„    25 

986 

-      45 

1 

7           7.417 

+ 

33 

9-8» 

Croydon 

„    19 

3,956 

-      '^1 

3           5,291 

— 

2i4 

il-K 

•76 

Darlington  . . 

,.    27 

891 

-     b7 

4              809 

-" 

12 

4-87 

,, 

Darwen 

..    26 

639 

—       1 

r          1,086 

+ 

9 

I'oO 

Dover 

,!    20 

455 

—     71 

5              698 

to 

4-75 

Dublin 

,.    26 

11,890 

-   272 

. 

91,410 

+ 

6,f85 

.J4-2£ 

East  Ham    .. 

,.    27 

2,093 

-     96 

4           4,195 

+ 

143 

7-87 

Exeter 

„    !i6 

603 

-    121  I 

4            1,178 

107 

5-5 

Glasgow 

..    27 

38,865 

-1-1,282  \   . 

.       893,661 

+ 

16,271 

98 

•75 

Hastings 

„    25 

1,(82 

—    881 

, 

•  ■ 

— 

93 

19-3 

•  • 

Huddersfleld 

„    27 

.8,715 

-    5B5 

4           7,601 

632 

24''0 

1 

Hull 

„    27 

5,470 

—    d45 

4          11,161 

— 

930 

i.H 

li5 

Ilkeston 

..    25 

160 

—    124  : 

4               161 

— 

364 

Ipswich 

'     27 

774 

-    123 

4            ),t90 

+ 

76 

ib-6 

Kilmarnock . . 

„    20 

296 

—      11 

4 

4           7,833 

+ 

459 

4-2;. 

^^ 

Lancashiro  United 

„    24 

2,593 

—    818 

1 

7         20,319 

— 

416 

39 

Leeds 

„    27 

14.7t.7 

—    -.470 

4          29,214 

+ 

404 

57-5 

Leicester     . . 

„    27 

4,726 

-    -A9 

, 

.                          •  ■ 

•  ■ 

20 

Leith 

„    '^7 

1,367 

+    188 

4 

%       32,333 

+ 

3.022 

3-72 

Liverpool    . . 

,.    20 

23,545 

+    30b 

1 

5!i      183,751 

+ 

9,812 

116 

IL.C.C 

..    17 

88,116 

—    888 

2^'      lUi.7-22 

_ 

12^ 

140-e 

"2 

London  United     . . 

.,    27 

12,457 

—2,872 

1 

7         &7,700 

+ 

1,735 

Lowestoft    . . 

,.    27 

254 

-     89 

U 

0           4,652 

— 

44 

8-5 

Manchester 

„    27 

33,172 

•1-    606 

4         65,778 

+ 

3,685 

105 

Newcastle    .. 

..    27 

7  856 

-     793 

, 

16,V!07 

— 

1,410 

81-3 

Newport 

,.    2J 

],270 

—    250 

3           1,863 

— 

179 

7-;do 

Oldham 

„    28 

4  041 

+      83 

5         10,264 

— 

b5 

23 

Pontypridd  .. 

„    27 

628 

—    396 

4           1,239 

— 

6C6 

5-5 

Portsmouth . .     *  . . 

„    20 

4  357 

—    342 

i           0,422 

— 

57 

lfi-7C 

Preston 

„    24 

1,525 

-      68 

4           3,t92 

+ 

151 

10 

Rotherham  . . 

„    25 

1,232 

—   £70 

31          2,248 

— 

14i( 

12 

Balford 

„   a2 

9  897 

—    405 

^       15,913 

+ 

i33 

41 

Sheffield      .. 

„    30 

12,476 

—    678  , 

5         29,074 

9.4 

4U 

Boutihampton 

„    24 

2  329 

-      94 

3           4,166 

+ 

346 

11 

Bouthend-on-Bea  .. 

..    24 

1,236 

-    179 

4           2,t02 

+ 

419 

7 

Bontb  Shields 

,.    i? 

1,120 

-    110 

1           2,194 

— 

142 

10-26 

^^ 

Swindon       . .        . . 

,  , 

. 

Tyneside      .. 

,V  24 

912 

—    375 

i 

7           7,895 

+ 

446 

ii 

•  • 

Wallasey     .. 

,.    27 

2,138 

—    151 

3^^         4.285 

— 

Ibl 

8-72 

Walthamstow       .. 

„    27 

1.488 

-    194 

4           3,125 

+ 

136 

K 

West  Ham.. 

!!    18 

5  686 

-    137 

2i         7,105 

25 

16-26 

Wolverhampton    .. 

,.    24 

1,827 

-    331 

4           3,'J63 

— 

68 

13-75 

•  • 

Cen.  London  Rly. . . 

„    27 

6.527 

-  1,159 

7         80,685 

8,973 

6-S2 

« • 

Citv  &  B.  Lon.  Rly. 
Dublin-Lucan  Rly. 

„    i8 

5  913 

-    891 

7          54  866 

— 

3,615 

7-26 

„    26 

218 

—     66 

7            1,978 

r 

53 

7 

^^ 

G.N.  and  City  Rly. 

»    27 

3,133 

-1-    154 

7         2S,3S0 

+ 

1,642 

8-6 

L'pool  Overh'd  Rly. 

,.    28 

8,162 

+    138 

25,809 

+ 

1,5  1 

6-6 

•  • 

Llandadno-Col.  Bay 

„    26 

409 

-    i37 

14         3,801 

+ 

J  82 

6-5 

Lond.Eleo  Ry.Oo. 

..    27 

£6,555 

-1,770 

7       a43,8.-)5 

+ 

8,910 

■il-26 

•  • 

Mersey  Railway    .. 

H    27 

4,148 

-    167 

7         84,895 

— 

181 

4-6 

Metropolitan  Rly... 
Met.  District  Rly,.. 

,.    28 

82,685 

-1,962 

7       279,006 

— 

8,9  1 

»'76 

•  • 

»    27 

24.688 

4-    789 

7       212,453 

+ 

8,824 

■i& 

•  • 

Anglo-Argentine    . . 

„    29 

102.5t6 

+  8,988 

876,406 

+  83.711 

^Auckland   . . 

..      6 

17,472 

1-1,038 

.        172.044 

4. 

13,495 

23-8 

Bombay  (B.B.T.)  ., 

Mar.  29 

6,108 

f    822 

8         89.006 

+ 

2,646 

,, 

•  • 

SBrisbane     . . 
Brit.  Columbia  Rly. 

Feb. 

6,700 

-1,975 

8         28,784 

— 

lt),101 

•  • 

•• 

•  • 

,  . 

,  , 

, 

•                          •  • 

Calcutta 

April  27 

7,798 

f    598 

, 

•                          •• 

•  • 

•  • 

Cape  Electric  T.Ld. 

,  , 

•  • 

•  • 

, 

{Kalgoorlie,  W.A... 

Mar, 

8,884 

•  • 

3           8*952 

ao'-6 

•  • 

SLisbon        ..        ,. 

,  , 

,  , 

•  • 

• 

•                          •  . 

Madras 

Mai-.  81 

1,898 

+    458 

9,503 

+ 

"C47 

135 

■76 

JMontevldeo 

Mar. 

81.498 

+  3  071 

6       1,57,827 

4  16,407 

Perth  (W.A.) 

April  26 

3  657 

+    118 

32,133 

+ 

4,496 

99 

•  • 

1 


*  Compared  with  the  corresponding  period  of  1911. 
:  Includes  borgs,  iteam  and  other  receipts. 


^  One  week  only. 
Onp  month, 
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SHARE     LIST     OT     ELECTRICAL     COMPANIES 


\ 


ENGLISH    ELECTBICITT    SUPPLY    AND   POWER    CO^TPANIES. 


NAME. 


Bonrnemouth  A  Poole,  Ord,    . . 

Do.    44%Pref 

Do.    Second  6  %  Pref. 

Do.    4i  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord.. . 

Do.    7%  Cum.  Pref 

Central  Electric  Supply,  4  % ) 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    -JJ  %  Cum.  Pref 

Do.     "  City     Undertaking  " ) 
4)  %  Cum.  Pref.  / 

Do.         Do.  4%  Deb 

Chelsea,  Ord.  

Do.    4i%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
County  of  Durham,  5  %  First  | 
Mort.  Deb.  f 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4A  %  Deb 

Do,    4j  %  Second  Deb. 
Edmundson'B,  Ord. 

Do.    6%  Cum.  Pref 

Do.    4J  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Btook 

or 
Share 


10 

10 

10 

Stock 

6 

5 

100 

6 
6 


100 

6 

Stock 

10 

10 

Stock 

100 

Stock 

10 

10 

Stock 

Stock 

6 

6 

100 

6 

6 

100 

6 


Dividends 
for 


1910.  1911 


6 

10 
7 


6 

*i 

44 

4 

6 

? 

6 
5 
44 
6 

6 
6 


Nil 
Nil 

6^ 
6 

44 
9 


6 
44 

lot 

7 


6 
44 
44 
4 

5 

6 
6 
44 
6 


Closing 

Quotations 
April  80th. 


!)  —  10 

r94 
11 

100  —102 
8i-    83 
78-   84 

98  —101 
41—    5 

4-  43 

82-    4i 

9.5  —  98 
4i-    5 

98  —101 
20  —  22 

ink-  184- 

110  —123 

101  —104 

87  —  89 

101-  I'i 
llj-  Hi 
108  —110 

99  —102  xd 

I-    a 

3  -    3i 
86  —  89 

4g-     ii 

93  —  96 

6J-    7 


RlM 

+  or 
Fall 


+  i 


+  4 


Present 

Yield 

p.c. 


£  B.  d. 

e  10  0 

4  14    9 
6    9    1 

4  8    8 

5  14    8 

4  6    2 

a  19    8 

5  0    0 
4  14    9 

6  2  10 

4  1    8 

6  0    0 

4  9    1 

3  12    9 

3  4  10 

4  14 

4  6    7 

5  12    4 

5  6    8 

6  2    7 

4  1  10 
4*  8    3 

Nil 

Nil 
6    12 

6    3  1 

5  5  3 
4  IS  9 

6  8  7 


NAME. 


Kensington  A  Enlgbtsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  ^  First  Mort.  Deb.    . . 
Metropolitan  

Do.    4*  %  Cum.  Pref 

Do.    4}  %  First  Mort.  Deb.  . . 

Do.    8i  %  Mort.  Deb 

Midland  Electric  Corporation  ) 
4i  %  First  Mort.  Deb.  / 
Newcastle-on-Tyne 

Do.    5  %  Pref.,  Non-Cum.    . . 

North  Metropolitan  Power  Sup- » 

ply,  5  %  Mortgages  (Red.) ) 

Notting    Hill,   6  %  Non-Cum.  i 

Pref.  i 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8*%  Deb 

Smithflefd  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    ii  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum,  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    4J%  Cum.  Pref 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  andT.,  Ord. 

Do.    5%  Deb 

Eleo.  Lt.  and  P.  of  Coohabamba, ) 

6  %  Bonds  ]■ 

Eleo.  Supply  Victoria,  5  %  Ist ) 

Mort.  Deb. ) 

Elec.  Dev.  Ontario,  5   %   1st) 

Mort.  Bonds  J 

Ealgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kamini8tiquiaPower,6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

7f 

5 

6 

6 

100 

6 

6 

SlOO 

7 

7+ 

$100 

7 

7 

1 

B 

at 

100 

6 

.. 

100 

6 

6 

100 

5 

5 

$500 

6 

6 

10/- 

Nil 

1 

6 

6 

$500 

6 

6 

6 

.  , 

100 

6 

6 

6 

6 

$100 

4 

4 

$100 

7 

7 

6 

6 

51-    5J 

5    2    2 

7—7^ 

+  i 

5  13    4 

5-    5i 

4  15    3 

93*-  95| 

+  i 

5    4    9 

113  —117 

—3 

5  19    8 

118  —122 

+  1 

5  14    9 

E-     i§ 

3    4    0 

94  —  97 

+  i 

5    3    1 

93  —  95 

■  ■ 

6    6    4 

83  —  86 

.. 

6  16    3 

91§-  93i 

6    6  11 

A-    i*k 

, , 

Nil 

^S-    Pxd 

-'^'f 

8    6    0 

103  -105 

4  15    3 

24-    2i 

,  , 

,  , 

102i-105* 

4  14    9 

84i-  86| 

-* 

5  15    7 

84  —  86  xd 

4  13    0 

104  -106  xd 

+  24 

6  12    1 

94i-  96i 

6    8    8 

Monterey  Rly.  Light  <S  Power, )  ' 
5  %  1st  Mort.  Deb.  J  , 
Montreal,  Lt.,  H.  and  Power  . 
Northern,  Lt.,  Power  and  Coal, )  ' 
5  %  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 
Do.    5  %  Deb.  Stock    . . 
Roy.  Eleo.  Co.,  Montreal,  44  %  ) 

Ist  Mort.  Deb.  J  ' 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    4i%Per.  Deb 

Toronto  Power,  4J  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ) 
Ist  Mort.  Deb.  | 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
Ist  Mort.  6  %  Gold  / 


i 

100 

6 

6 

$100 

7 

8 

$500 

6 

.. 

Stock 

10 

Do. 

6 

6 

Do. 

6 

6 

«  100 

44 

44 

$100 

4 

6t 

$500 

6 

5 

Stock 
Do. 

S 

4: 

4i 

100 

6 

6 

1 

NU 

Hid. 

100 

6 

6 

87*—  894 

307  —212  xd 

39  —  41 

252  —262 
UO  —115 
108  —105 

99  —101 

137  —141 
108^—110* 
104  —106 
100  —102 

92J—  94i 

h-    1 
104^—1064 


-4 


+1 


ii 


6  11    9 

5  15    6 
la    8  10 

3  16    4 

6  4    4 

4  15    3 

4    9    1 

8  10  11 
4  10  6 
4  4  11 
4    8    3 

6  5  10 
6  12    8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


,  Cap. 


Aniazon  Telegraph 

Do.    5  %  Deb.  Red.     . 
American  Telep.  &  Teleg, 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  5 
Mort.  Del 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Do.    4i  %  Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  4i  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    8i%  Pref.  Stock.. 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

East  and  8.  Africa  Tel.  4  % ) 
Mt.  Db.  Mauritius  Sub.  j 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


10 

Nil 

stock 

5 

$100 

8 

$1000 

4 

Stock 

as 

Do. 

6 

Do. 

30/. 

100 

6 

6 

7 

Stock 

4 

10 

6 

10 

10 

6 

4 

6 

10 

60 

4 

10 

4. 

100 

44 

Stock 

7 

Do. 

84 

Do. 

4 

10 

7 

Stock 

4 

36 

4 

10 

W 

10 

6 

10 

18 

25 

18 

$100 

6 

$100 

4 

1 

5 

1 

16 

'4t 

5 

8t 

4 

8 

6 
30/- 


4 

6+ 
10 

4t 
10 


44 

5f 

84 

4 

6t 

4 


6t 
6 
18 
5t 
5t 
4 


74—    71 

97A—  993 
149  —151 

94  —  96 

65  —  67 
1073-108!,* 

25f—  26J 

101  —108 

834-  Sj; 

9  J—  10: 
17  —  18 

31-    3i 

7|-  8i 
99  —101 

74-     8  xd 

99  -101 

134  —187 
81  -  83 
994— lOlixd 
12^-  18} 
9^4-1014 

99  —101 

104-  11 

13  —  184 
30J—  31J  xd 
68  —  60 
83  —  85 
70  —  73 


+  4 


+  i 

+  4 

+  i'« 

-  4 


+  4 


5    0  6 

5  6  0 
4    3  4 

4  9  7 

6  10  4 

5  14  3 

4  17  1 

4  10  4 


4  13  7 

6  11  7 

6  11  1 

6    6  8 
6    13 

4    9  1 

re   5  0 

4    9  1 


5    2    2 

—  4444 
..     i  3  18  10 
15    5    8 
3  18  10 

3  19    3 


+  4 


-1 
-IJ 


6    9  1 

4  9  0 
6  9  1 
6    S  4 

5  17  8 

6  9  7 


Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Non-cum.  3rd  Pref. 
New  York  Telep.,4*%Gen.Bnd8. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cam.  Pref 

Do.    4  %  Red.  Deb 

Paoiflo  and  European  Tel.,  4  % )  | 
Guar.  Debs. )  | 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egj-pt,  44  %  ) 
Deh.  Red.  / 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1  to   1,600) 
guar,  by  Braz.  Sub.  Tel. ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cura.  and  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  Tel.,  4%  Bnds.  A 

Do.    44  %Fdg.  Bonds.. 


1  —    lizd 
164  —166 

Lii—  6 

I02i-103i 

IS-    Ijxd 

14-    IJxd 

884—  ^4 


H  —  llj 
127  — laoxd 


ii>4—  11 

;- 10* 

loa^-iM* 

13  -  ISA 
99  —101' 
106  —109 
100  —103 


+  6 
-A 


+  i 


6 
10 


+  i 

-A 


SIT 

3  17 


3 

7 

II 

16 


3 
6 
1 
0 
4 

a 

5 

0 
4    8    5 

8  18  10 

3  12    6 

4  12    4 

4  9    1 

5  1     7 

4    8  U 

3  6    8 

4  0    0 

6  0    1 
6  17    1 

4  lo    8 

5  3    8 
3  19     b 

3  13    6 

4  7    5 


*  Unleae  otherwise  stated,  all  shares  are  fully  paid. 


f  Interim  dividend. 
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ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME, 


NAME. 


Bath  Trams.  Pref ,  Ord.  . . 

Do.    6%  Pref.    .. 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 


Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

Do.  7%Non.Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  2nd  Deb.       . . 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    5%  Pref.,  1891    .. 

Do.         Do.         1896    .. 

Do.         Do.         1901    .. 

Do.         Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

sle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 
London  Eleo.  Railw'yB,4%  Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Stock 

or 
Share, 


1 
1 

100 
100 
100 
100 
TOO 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 

for 

1910. 

1911. 

Nil 

Nil 

6 

& 

4§ 

a 

•• 

6 

5 

6 

4* 

44 

B 

U 

4 

4 

a 

2 

4 

4 

14 

Ig 

6 

6 

5 

6 

6 

6 

6 

6 

4 

4 

6 

6 

Nil 

Nil 

r6 

2I 

a 

4 

4 

5 

5 

4 

4 

Nil 

4 

4 

Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

April  SOtJi 

Fall 

P.O. 

£  B.  d. 

^"2 —      \^ 

,  , 

Nil 

32 —         |S 

,  , 

6    8    0 

7d  -  83  ' 

,  , 

5    8    5 

12  —  14 

,  , 

,   , 

n-  ^ 

-4 

,  , 

89  —  91  xd 

,  , 

39  —  42 

41 

93J-  964 

.  , 

6    3    8 

78  —  89  xd 

5    9    9 

85  -  87 

1 

3    9    0 

87  —  E9 

,  . 

4  10    0 

88  —  90 

1 

2    4    5 

101  —103 

3  17    8 

39  —  40 

— 3 

4    1    3 

108  —110 

4  11    0 

103  —105 

,  J 

4  15    3 

104  -106 

, , 

4  14    4 

103  -105 

. . 

4  15    3 

99  —101  xd 

, , 

a  19    3 

101-  111 

, , 

5    2    2 

2  -    2| 
i-     1  xd 

-A 

Nil 

8    0    0 

71  -76 

,  , 

5  18    6 

21-    2i 

,  , 

4    6  11 

75  —  80 

,  , 

5    0    0 

83  -  85 

,  , 

5  17    8 

97  —  99 

,  , 

4    0  10 

5—5* 

+  ? 

79  -  82 

+  3 

4  17    7 

NAME, 


Do. 
Do. 
Do. 
Do. 


Metropolitan  Railway  Consol 

Do.    Surplus  Lands     . . 

Do,    B*%Deb 

Do.    8*  %  Pref 

Do.    8i%Con.  Pref.  .. 
Metropolitan  District  Ord. 

Do.    6%  Deb 

4  %  Deb 

4  %  Prior  Lien    . . 
4*  %  First  Pref.  . . 

__.    3|%Gtd 

Metropolitan  Eleo.  Trams,  Ord 

Do.    Def 

Do.    5%  Pref 

Do.    4i%Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    4i  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    4i%Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
5 

100 


Dividends 
for 


4i 
1S+ 


44 


Closing 
Quotations 
April  30th. 


703-  71J 
68  —  70 
80  —  91 
86  —  88 
85  —  87 
461—  47J 
144  —146 

96  —  98 

98  —100  xii 

90  —  92 
76  —  78 

ii-  1 

H5 —    32 

99  —101 

97  —  99 

i-  ,^ 

89  —  92 

I-  I 
72  —  77 

99  —101 

91  —  93 


21-  3J 
80  —  84 


Rise  Present 


+  or 
Fall 


Yield 

P.O. 


£  s.  d. 

2  12  8 
4    3    4 

3  16  11 

3  19    7 

4  0    6 
Nil 

4  2  3 
4  18 
4  0  0 
4  17  10 

4  9  9 
6    0    U 

Nil 

5  10    6 

4  9    1 

5  0    0 

6  ig    3 

4  17  10 
6  17    2 

5  4    0 

4  '9    1 

Nil 
Nil 

6  7 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

Do,    2nd  Pref 

Do.    4%  Deb 

Do.    4i  %  Deb 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref. 

Do.    4i  %  Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    4i  %  Deb 

B.  Cclumt ia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    41%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    4i%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    6%ADeb 

Do.    6%BDeb 


6 

6 

i 

6 

6 

100 

4 

4 

100 

4* 

44 

100 

6 

6 

100 

5 

5 

10 

6 

6 

100 

44 

44 

100 

6 

6 

5 

8 

8 

5 

6 

6 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

5 

6 

40 
100 

^ 

4 

-100 

44 

4, 

6 

6 

7 

6 

5 

5 

100 

44 

44 

1 

Nil 

24+ 

6 

6 

5 

100 

e 

6 

100 

5 

5 

$1000 

5 

6 

1 

NU 

100 

6 

6 

100 

5 

6+ 

4i- 
94  - 

102  - 

103  - 

104  - 
11  - 

98  - 

99  - 
9J- 

4i- 
100  - 
139  - 
126  - 
111  - 

98*- 

103'- 

103  - 

6  - 

4^- 

100  - 

61- 
101- 
92  - 

101  - 

A- 

91  - 

56  - 


6g 

5    2    4 

H 

5    7    4 

95* 

4    3    9 

104 

4    6    7 

105 

4  15    3 

106 

4  14    4 

II5 

6    4    4 

100 

4  10    0 

101 

4  19    0 

n 

_ 

-1 

4    2    1 

5i 

4  15    3 

103 

4    7    5 

143 

-14 

5  12    0 

129 

-1 

4  13    0 

114 

-  4 

4    7    9 

-lOlJ 

4    8    8 

105 

4    5    9 

105 

4    5    9 

■    6Jxd 

5    7    8 

■    5t1, 

4  16    5 

-103 

4    7    5 

■      1 

ir7 

4    5    1 

■  103 

4  17    3 

■  96  xd 

6    4    2 

-104 

4  16    2 

■      ^ 

Nil 

•94 

5    6    5 

■60 

10    0    0 

La  Plata  Eleo. Trms,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    4§  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6  %  Ist  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  4J  %  Deb. 


1 

1 

6 

6 

1 

64 

6t 

1 

6 

6 

100 

6 

6 

100 

6 

5 

100 

6 

6 

$1000 

6 

6 

$100 

7 

7 

5 

5 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

5  . 

1 

24 

,  . 

100 

6 

6 

6 

6 

8 

100 

44 

44 

$100 

44 

5+ 

6 

6 

100 

5 

6 

$100 

10 

10+ 

$500 

5 

5 

100 

5 

6 

100 

5 

6 

6 

6 

7 

6 

6 

6 

100 

6 

6 

103 

44 

44 

4- 
i§- 
1  - 
1  - 

95  - 
99  - 
93  - 

im- 
120  - 

96  - 
101  - 

n- 

6  - 
101  - 

1  - 
101  - 

5§- 

99  - 

127  - 

104  - 

97  - 
213  - 
104^- 

79  - 
93  - 
54- 
5^n- 
98i- 
103"- 


3 

-^ 

1 

li 

,  , 

li 

t  • 

99 

101 

4i 

96 

,  , 

1024 

,  , 

122 

+  4 

98 

,  , 

103 

,  , 

74 

+  4 

5i 

103 

+  2 

li 

-T^T 

103 

5g 

,    , 

101 

,    , 

129 

+  5i 

105 

98 

—  A 

216 

-1-6 

106i 

82 

96 

6 

5^,, 

lOH  xd 

105 

-4 

0 

8 
16 

1 
19 

4 
17 


0 
0 
0 
0 
0 
2 
7 
9 
0 
6 
4 
4 
1 
0 
2 
8 
1 
6 
3 
0 
4  12    7 

4  13  11 

5  19  1 
6  3 
1  11 

12  11 
6 
9 


5  14 

5  9 

6  16 

6  13 

7  0 
4  17 

2  0 
4  16 
6  6 
4    9 

3  17 

4  15 

5  2 


6 
6 
6 

4  18 
4    5 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref.   .. 
Babcook  &  Wilcox 

Do.    Pref. 
B.I.  &  Helsby  Cables 

Do.    Pref. 

Do.    Deb 

British  Thomson-Houston,  Deb 
British  Westinghouse,  Pref 

Do.    Deb 

Do.    6  %  Prior  Lien    . 
Browett,  Lindley,  Ord.   . 

Do.    Pref. 
Brush,  Ord 

Do.    7%  Pref.   .. 

Do.    4A  %  Deb.  . . 

Do.    44  %  Second  Deb 
Callender's  Cable . . 

Do.    Pref. 

Do.    Deb 

Castner-Eellner    . . 

Do.    Deb 

Crompton  &  Co.    . . 

Do.    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

28 

1 

6 

6 

6 

10 

10 

6 

6 

6 

100 

100 

8 

Nfl 

a 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

, , 

2 

Nil 

, , 

a 

Nil 

•  • 

100 
100 

6 

'i 

15 

lol 

6 

6 

6 

100 

1 

174 

44 
20 

100 
8 

NU 

1^ 

100 

6 

6 

if: 


.         6J 

51-    6i 
101  —103 
91J—  94* 

i-    1' 
68  —  66 
09  —102 
1/6-2/- 
5/-  -€/• 
0-      i 
0-      1 
54  —  59 
87  —  42 
11  —  11-; 
5  —    6i 
99-101 
8*-    8| 
105'— 109 

h-      3 
58  —  68 


•' 

7    2    2 

—5 

5    0    0 

—10 

3  16  10 

6  18    0 

4  16    0 

, , 

4    7    6 

, , 

4  15    3 

Nil 

, , 

6    1    3 

, , 

6  17    3 

Nil 

Nil 

, , 

Nil 

, , 

Nil 

7  10    6 

, , 

10  14    4 

+  J 

6    7    8 

4  16    3 

+  4 

4    9    1 

5    6    8 

•  • 

4  10    7 

Nil 

7    7    1 

Dick,  Eerr 

Do.    Pref. 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  -said  . . 

Do.    4%  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb...    '    .. 
Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  Q.  &  T.     . . 

Do.    Pref. 
Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


, 

1 

5 

. 

1 

6 

6 

100 

# 

44 

6 

Nil 

6 

Nil 

. 

100 

4 

4 

100 

5 

6 

2 

Nil 

24+ 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

5 

6 

100 

4 

4 

6 

15 

lot 

5 
100 

S 

n 

10 

10 

10 

6 

6 

la 

20 

lOi 

100 

4 

4 

1 

Nil 

,, 

6 

Nil 

100 

4 

4 

1 

r  if 

97  —100 

15-    2| 
68  —  72 
75  —  14 
I-    1 

If-  n 

73-  8i 
94  —  96 

9  -  9J 
85  —  90 
113—  12* 

104  —106 
8i-    94 
9i-10i 
34  —  8ti 
994-lOli 

I-   li 

59  —  61 


8    1 
12  11 

10  0 
Nil 
Nil 

11  1 

8  2 

9  4 
6  8 
4  a 
6  3 
8  11 
0  0 
6  9 
4  11 


4  17  7 
6  13  4 
4    9    0 

Nil 

NU 
6  11    a 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividend. 


Bank  rata  of  Discount  Si  par  cent..  February  8th,  191?. 
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RE     DAVIS    ELECTRICAL    CO.,    LTD. 


The  creditors  and  ehareholders  under  the  failurft  of  the  Davis 
Electrical  Co.,  Ltd.,  of  17,  Moor  Street,  Cambridge  Circus,  W.C, 
particulars  of  which  rfcently  appeared  in  these  columns,  met  on 
Tuesday  at  the  Board  of  Trade  OiHces,  Carey  Stref't,  W.C. 

Mr.  W.  J.  Warley,  Official  Receiver,  reported  that  there  had  been 
lodpTfd  ."»7  claims  amountingr  to  £2,'A'A2.  With  regard  to  the 
afifairs  of  the  company,  the  observations  which  had  been  issued 
to  the  creditors  and  shareholders  showed  what  course  had 
been  taken.  The  matter  of  chief  moment  at  the  present  time 
was  the  imanner  in  which  the  securities  held  by  the  debenture- 
holders  had  been  increased  in  value.  He  had  not  anything 
more  to  add  upon  that  point  to  that  had  already  appeared  in 
his  observations,  except  that  it  might  be  taken  that  the  ordinary 
quantity  of  goods  which  would  have  been  needed  by  the  company 
during  the  period  September  Ist  to  October  6th,  1011,  would 
not  have  been  more  than  one-third  of  that  which  had  been 
ordered  in  this  particular  period.  That  being  so,  it  would  be  a 
matter  for  the  consideration  of  the  liquidator  as  to  what  steps 
might  be  taken  with  a  view  to  the  recovery  of  some  part,  at  all 
events,  of  the  securities  for  the  benefit  of  the  unsecured  creditors. 
That  was  a  matter  which  absolutely  demanded  some  further  in- 
vestigation, and  it  would  rest  with  the  creditors  to  decide  upon 
what  steps  should  be  taken.  The  immediate  business  of  the  meet- 
ing was  to  consider  whether  a  liquidator  should  be  appointed  in 
the  place  of  the  Official  Receiver  and  to  elect  a  committee  of 
inspection. 

Mr.  Kennard  (Stanley  Evans  &  Co.)  said  he  appeared  on  behalf 
'  of  the  company. 

The  Chairman  :  You  mean  for  Mr.  Davis  when  you  say  company  .' 
—Yes. 

Mr.  Kennard  (continuing)  said  that  when  the  company  was 
formed  the  liquid  assets  were  worth  in  value  a  good  deal  more 
than  the  amount  of  the  debentures  which  were  then  issued.  When 
further  debentures  were  issued,  he  thought  he  was  correct  in 
stating,  the  amount  received  in  respect  of  these  debentures 
went  to  the  trade  creditors  in  payment  of  the  debts.  That  was  the 
result  of  the  Official  Receiver's  investigation. 

The  Chairman  :  That  may  be  so,  but  when  you  say  payment  of 
debts  that  includes  expenses  of  business  and  large  sums  paid  away 
for  salaries.  The  whole  amount  paid  was  not  exclusively  for  goods 
supplied  to  the  company. 

Mr.  Kennard  said  tbat  his  point  was  that  the  money  paid  by  the  de- 
benture-holders was  expended  by  the  company  for  the  purpose  of  the 
company's  business  and  included  payments  made  to  trade  creditors. 
He  was  instructed  to  take  exception  to  the  report  of  the  Official 
Receiver,  which  said  that  from  September  1st  to  October  6th,  1911, 
goods  were  delivered  to  the  company  much  in  excess,  as  regarded 
value,  of  any  delivered  during  a  similar  period  of  trading  at  any 
time  during  the  company's  existence,  viz.,  £1,613  16s.  6d.,  of  which 
£1,034  related  to  the  time  between  September  25th  and  October  6th. 
These  figures  were  not  quite  accurate  because  it  would  appear 
that  the  amount  £l,03i  should  be  something  like  £865.  It  was 
not  a  very  great  difference,  but  when  the  Official  Receiver  issued 
observations  relating  to  the  purchase  of  goods  and  was  not  accurate 
in .  his  figures,  he  claimed  that  he  was  entitled  to  call  attention  to 
the  discrepancy. 

The  Chairman  :  I  have  the  invoices  here,  but  I  am  glad  to  have 
any  explanation  you  wish  to  make. 

Mr.  Kennard  pointed  out  that  one  of  the  invoices  was  re-dated, 
and,  consequently,  these  goods  had  not  come  within  the  period  in 
question. 

The  Chairman  said  it  was  only  a  question  of  a  few  days,  and  did 
not  materially  affect  the  bearing  of  his  report. 

Mr.  Kennard  said  his  point  was  that  the  figures  £1,034  should 
have  been  £862. 

The  Chairman  remarked  that  the  difference  of  a  week  or  a  fort- 
night would  not  effect  any  material  alteration. 

Mr.  Kennard  said  the  matter  had  been  considered  by  Mr.  Davis, 
and  he  was  bound  to  admit  that  the  goods  ordered  within 
the  period  in  question,  although  ordered  in  the  ordinary  course 
of  the  business,  went  to  the  benefit  of  the  debenture-holders. 
He  had  very  carefully  considered  the  matter,  and  had  put  it 
to  the  debenture-holders  that,  under  the  circumstances,  although 
they  were  legally  entitled  to  rely  upon  their  security,  it 
might  be  a  matter  for  them  to  consider  whether,  under  the 
circumstances,  they  might  not  see  their  way  to  give  up  some  of 
the  security  for  the  benefit  of  the  trade  creditors.  If  anything  of 
that  kind  were  to  be  arranged,  it  must  be  understood  that  the 
object  of  so  doing  was  not  to  evade  any  threats,  nor  because 
anything  in  connection  with  the  company  had  not  been 
carried  on  in  a  proper  and  perfectly  hana  -fitly'  manner. 
If  the  creditors  wanted  a  further  investigation  they  were  perfectly 
willing,  and  the  parties  attacked  would  give  them  all  the  assist- 
ance in  their  power.  If,  however,  his  offer  was  to  be  accepted,  it 
must  be  taken  as  a  settlement  of  the  whole  thing,  and  must  be 
accepted  in  full  satisfaction  of  any  claims  which  the  creditors 
might  deem  they  had  against  the  company  or  any  officer  of  the 
company.  He  had  consulted  one  of  the  principal  creditors,  and  a 
sum  of  £50C  had  been  mentioned  as  an  amount  which  the 
debenture-holders  might  be  prepared  to  pay  over  to  the  liquidator 
upon  the  terms  he  had  mentioned.  That  sum  would  be  added  to 
the  assets  of  the  company,  free  from  any  claims  of  the  debenture- 
holders,  but,  he  repeated,  that  could  only  be  done  on  the  under- 
standing that  any  claim  by  the  liquidator  and  committee  of  inspec- 
tion would  be  entirely  withdrawn. 

Mr.  Rook   (Sloan   Electrical    Co.),    speaking  on   behalf   of    the 


principal  creditors,  said  that  they  had  very  carefnlly  considered  this 
matter,  and  for  two  reaaonx  were  not  inclined  to  accept  the  offer 
which  hful  just  been  placed  before  the  meeting-  In  the  first  place, 
there  were  conditions  atta^;hing  to  th*;  offer  which  might  ttweat 
the  £.500  down,  with  the  result  that  the  creditors  would  only 
get  a  very  small  dividend  indeed.  The  general  body  of  creditors 
would  have  been  quite  prepared  to  accept  the  £.-/yj  and  take  the 
small  dividend,  but,  speaking  on  behalf  of  the  largest  creditors,  he 
must  say  they  were  inclined  to  insist  upon  a  further  investigation. 
It  mattered  very  little  whether  the  value  of  the  goods  receiv<ed  by 
the  company  just  before  the  collap.-^  was  £1.034.  as  stated  by  the 
Official  Receiver,  or  only  £860,  as  represented  by  Mr.  Kennard. 
The  question  at  issue  was  that  they,  as  creditors,  having  confidence 
in  the  company,  had  delivered  goods  between  those  dates  to  the 
amount  of  about  £1,000,  and  they  claimed  that  those  goods  had 
gone  to  enhance  the  value  of  the  debentures.  As  a  matter  of 
principle,  apart  from  the  question  of  money,  he  thought  the  commer- 
cial world  would  be  better  served  if  the  question  were  fought  out  as  to 
whether  a  company,  consisting  practically  of  one  man,  could,  from 
the  date  of  consulting  its  solicitor  to  the  date  of  the  winding-np 
order,  purchase  goods  and  throw  them  into  "  hotch-potch. "  The 
view  of  the  creditors  was  that  a  further  investigation  into  the 
matter  would  perform  good  service  to  the  commercial  world,  and 
he  was  instructed  to  refuse  the  offer,  and  press  the  liquidator  to 
conduct  a  further  investigation  into  the  whole  matter  of  the  deben- 
ture issue. 

Mr.  Pangboume  (Siemens  Bros.)  formally  moved  that  the 
liquidation  be  continued  by  the  Official  Receiver  and  a  committee 
of  inspection. 

The  resolution  was  unanimously  agreed  to,  and  the  following 
Committee  of  Inspection  was  elected,  viz.  : — Mr.  Rook  (Sloan 
Electrical  Co.) ;  Mr.  Pangboume  (Siemens  Bros.) :  Mr.  Loewy 
(Electrical  Co.)  :  Mr.  Lowe  (Messrs.  McDongaU)  ;  Mr.  Francis 
Nalder  (Nalder  Bros.  &  Co.). 

Mr.  Kennard,  again  addressing  the  meeting,  said  that,  of  course, 
the  suggestion  he  had  made  was  not  put  forward  under  threat  of 
any  pressure,  but  was  an  ex  gratia  off  "^r.  The  creditors  might  take 
it  or  leave  it,  but  if  they  decided  upon  a  full  examination  they 
could  not  expect  that  the  debenture-holders  would  renew  the  offer, 
but  they  would  do  their  best  to  retain  the  security  to  which  they 
were  undoubtedly  entitled.  There  was  another  matter  to  which  he 
wished  to  call  attention.  The  Official  Receiver  had  reported  that 
no  creditor  in  respect  of  goods  was  paid  after  September  15th,  but 
in  the  fortnight  prior  thereto  accounts  for  goods  amounting  to 
about  £310  were  paid.  He  was  instructed  that  that  amount  should 
be  increased  by  more  than  £50.  The  total  payments  during  the 
period  came  to  £633. 

The  Chairman  :  Are  they  trade  accounts  ? 

Mr.  Kennard  agreed  that  they  were  not,  but  added  that  in  making 
those  payments  the  company  were  discharging  liabilities  which 
would  have  taken  preference  over  the  unsecured  claims. 

The  Chairman  :  In  any  case  these  payments  increased  the  security 
of  the  debenture-holders. 

Mr.  Rook  pointed  out  that  Mr.  Kennard  had  made  reference  to 
the  amount  of  goods  ordered,  but  he  was  informed  that  some  of  the  ' 
orders  were  never  executed,  and  that  the  amount  of   £1,034  given 
by  the  Official  Receiver  would  have  been  considerably  more  had  all 
the  orders  been  executed.     The  proceedings  then  terminated. 

In  the  absence  of  a  quorum  the  meeting  of  shareholders  wa5 
formally  adjourned  for  a  week,  but  it  was  understood  that  the  desire 
of  the  creditors  for  the  liquidation  to  be  left  in  the  hands  of  the 
Official  Receiver  would  be  confirmed.  The  following  are  the 
principal  unsecured  creditors  :' — 

Associated  Battery  Co. 

Adnil  Electric  Co 

Busch,  P.  W 

B.  T.-H.  Co 

Conradty  &  Co 

Credenda  Conduit  Co. 
Cable  Accessories  Mfg.  Co. 
Electrical  Co. 
Electric  and  Ordnance  Co. 
Fisher  &  Ludlow,  Ltd. 

Feld  Bros.  &  Co 

General  Electric  Co. 
Qeneral  Accessories  Co.    . . 

Gent  &  Co 

Goossens,  Pope  &  Co. 

Galsworthy,  Ltd 

Hartwell,  I.  (.Executors  of) 
Hunter  Electrical  Co. 
Heatley  Gresham  Eng.  Co. 

Hayward  &  Co 

HolOF*iane  Glass  Co. 
India-Uubber  Elecl.  Supply  Co. 
Johnson  &  Phillii's,  Ltd.   .  . 
Kremenzky,  John 
Krugers  Friedehurg 
Kempton  &  Co. 


*-0 

Kingolite  Co 

£40 

•29 

London  Commercial  Elec.  Stores 

45 

80 

Marsh,  Son  lit  Co 

31 

17 

McDougall,  James 

395 

313 

Nalder  Bros.  4  Thompson 

;» 

38 

ReckminR        

sa 

lii 

Radium  Electric  Co 

13 

294 

Siemens  Bros,  vt  Co. 

116 

21 

Sloan  Electrical  Co 

33 

103 

Simplex  Steel  Tube  Co 

as 

83 

Soutter,  W.,  4  Sons 

33 

20 

Sluyters  4  Co.            

12 

21 

Societo  Bo.^e  Cable  Co 

12 

15 

Schoen  Bros 

33 

28 

Thonwarth-AgentCarl  Waltezahi 

1  69 

19 

Turner,  Bergen  A  Co 

43 

52 

Tucker.  J.  H.,  4  Co 

17 

29 

Thomas,  F.,  4  Co 

14 

17 

Union  Electric  Co 

27 

13 

Wolfram  Lamp  Co. 

132 

12 

Wittusen,  H.,  4  Co. 

16 

113 

Wardle  Eng.  Co 

13 

150 

Best  .t  Llovd,  Ltd 

13 

116 

Stanley,  Evans  4  Co 

17 

U 

London  and  County  Banking  Co. 

35 

Trade    Announcements. — Messrs.  Mourisox  &  Co., 

of  Chile,  who  for  msuiy  years  have  been  in  the  market  for  the 
purchase  of  goods  for  their  engineering,  hardware  and  merchant 
business,  havo  now  opened  their  own  buying  agency  in  London,  at 
11,  Queen  Victoria  Street.  E.C.  Hitherto  their  purchases  have 
been  in  the  hands  of  Mr.  G.  T.  Harrap,  who.  in  ceasing  to  act  for 
Messrs.  Morrison,  will  carry  on  his  old-established  business  of  con- 
sulting engineer,  at  5,  Budge  Row,  Cannon  Street,  London,  E.C. 

Mr.  John  F.  Mokxot,  of  41,  Great  Portland  Street,  London,  W.. 
has  secured  the  sole  concession  for  the  Edison  storage  battery  from 
the  Edison  Electric  Manufacturing  Co. 
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COPPER  :       ITS    PRESENT    POSITION    AS 
REGARDS    PRODUCTION    AND    PRICE. 


By  JOHN  B.  C.  KERSHAW. 

The  long  expected  rise  in  the  price  of  copper  has.  at  last 
occurred,  and  the  metal  has  once  again  touched  the  £70 
level,  with  eveiy  prospect  at  the  moment  of  going  still 
higher.  It  is  now  over  four  years  since  the  last  boom  in 
copper  prices  came  to  a  sudden  end,  and  the  price  of  the 
metal  fell  from  £104  per  ton  on  April  ;30th,  1907,  to 
£57  12s.  6d.  within  the  12  months. 

The  questions  which  all  large  consumers  of  copper  desire 
to  have  answered  are  :  How  long  will  the  present  upward 
tendency  in  the  price  of  the  red  metal  last,  and  how  far  is 
it  likely  to  go  ? 

Is  it  likely  that  the  experience  of  1906  and  1907  will 
be  repeated,  and  that  copper  once  again  will  soar  to  over 
£100  per  ton,  and  remain  at  that  high  level  of  value  for 
over  six  months  ?  The  following  figures  are  designed  to 
throw  some  light  upon  the  answers  to  these  questions. 

Production  and  Stocks. — The  total  output  of  copper  in 
1911,  according  to  Messrs.  H.  R.  Merton  &  Co.'s  Annual 
Statistical  Statement,  amounted  to  873,460  tons,  as  com- 
pared with  855,685  tons  in  1910.  The  totals  for  the  last 
ten  years  have  been  as  follows  : — 


output 

Increase  : 

output 

Increase 

Ysar. 

tons. 

tons. 

Year. 

tons. 

tons. 

1902      . 

..     541,29.5 

24,000 

1907     . 

.     713,965 

(—135) 

1903      . 

..     574,775 

.S3,000 

1908     . 

.     754,180 

40,000 

1904      . 

..     644,000 

70,000 

1909     . 

.     839,425 

85,000 

1905      . 

..     682,125 

38,000 

1910     . 

..     855,685 

16,000 

1906      . 

..     714,100 

32,000 

1911     . 

.     873,460 

17,800 

The  increase  in  output  in  1911  has  thus  been  17,800 
tons,  as  compared  with  16,000  tons  in  1910  ;  and  the  check 
to  production  which  has  brought  about  the  present  rise  in 
prices,  is  seen  to  have  been  negative  rather  than  positive  in 
character.  When  we  examine  the  average  rate  of  increase  in 
output  during  the  period  covered  by  the  above  table,  we  find, 
however,  that  during  the  10  years  the  production  increased 
by  332,000  tons,  equal  to  an  average  rate  of  increase  of 
33,200  tons  per  annum.  The  reduction  of  this  rate  by  50 
per  cent,  for  two  years,  has  therefore  enabled  consumption 
to  overtake  production,  and  to  deplete  the  large  stocks  of 
the  metal  accumulated  in  the  years  1909  and  1910. 

The  remarkable  reduction  in  stocks  that  has  taken  place 
during  1910-1912  is  well  brought  out,  by  the  following 
figures  (taken  from  Messrs.  H.  R.  Merton  &  Co.'s  monthly 
circulars)  for  the  combined  visible  supplies  of  copper, 
excluding  Holland  and  Germany. 

Tom.  Tom. 

June  30th,  111  10  ...  179,129  June  30th,  1911  .„  140,455 

Sept.  30th,  1910  ...  160,386  Sept.  30th,  1911  ...  130,239 

Dec.  31st,  1910  ...  1.38,275  Dec.  31st,  1911  ...  97,218 

Mar.  31st,  1911  ...  154,.592  Mar.  31st,  1912  ...  78,018 

The  reduction  by  50  per  cent,  of  the  stocks  of  copper  in 
England,  France  and  America,  has  had  the  desired  eifect,  and 
has  caused  that  rise  in  price  wliich  had  been  expected,  so  soon 
as  the  combined  stocks  in  America  and  Europe  fell  below  the 
1 00,000  ton  level.  It  may  be  pointed  out  here,  however, 
that  tlie  stock  in  England  and  France  and  afloat  thereto  is 
still  considerably  higher  than  it  was  during  the  six  montlis  of 
1906  and  1907,  when  copper  was  over  £100  per  ton;  on 
April  15th,  1912,  being  49,434  tons,  as  against  13,483  tons 
on  February  28th,  1907. 

Making  use  of  the  figures  already  given  for  calculation 
of  the  consumption  of  copper,  in  the  years  1909-1910-1911, 
we  obtain  the  following  : — 

Yea)-.  Stocliti.  Froducfion.  Consul  i/ij/f  io/i. 

1909  -I-  61,700  tons  839,425  tons  777,725  tons. 

1910  -  34,100   „  S55,685  „  889,78.'i  „ 

1911  --41,000   „  873,460,,  914,460  „ 

In  1909  the  production  exceeded  the  consumption  by 
61,700  tons,  and  stocks  increased  by  this  amount,  whereas 
in  the  years  1910  and  1911  the  position  was  reversed,  and 
consumption  exceeded  the  output  by  34,100  and  41,000  tons 
respectively.  The  copper  consumed  in  the  twelve  months 
ending  December  31st,  1911,  in  fact,  totalled  914,460  tons, 
an  increase  of  25,000  tons  upon  the  aggregate  consumption 
'")f  1910.  At  this  rate  of  progress  the  world's  demand  for 
copper  will  reach  1,000,000  tons  per  annum  by  1916, 


Tlte  relation  hetween 

StocTcH  and  Prt 

ce  is 

shown  by  the 

following  table,  giving 

the  figures  as 

recorded  in  Messrs. 

Merton's  monthly  circular,  at  the  end  of  eacb 

L  quarter  since 

December  31st,  1908  :- 

- 

Stocks 

Price. 

Dec.  31st,  1908 

110,667  tons 

•  •• 

£63 

15     0 

March  31st,  1909     ... 

132,729 

57 

0     0 

June  30th,      „ 

136.512 

58 

17     6 

Sept.  30th       „ 

161,473 

59 

7     6 

Dec.  31st 

172,310 

61 

15     0 

March  31st,  1910     ... 

166,711 

57 

17     6 

June  30th       „ 

179,129 

54 

10     0 

Sept.  30th      „ 

160,386 

55 

2     6 

Dec.  31st 

138,275 

55 

17     6 

March  31st,  1911     ... 

154,592 

54 

10     0 

June  30th 

140,455 

57 

0     0 

Sept.  30th       „ 

130,239 

55 

0     0 

Dec.  31st         

97,218 

62 

35     0 

March  31st,  1912     ... 

78,018 

68 

10     0 

April  15th      „ 

— 

70 

7     6 

From  these  figures  we  see  that  the  stocks  of  copper  reached 
their  maximum  in  May  and  June,  1910,  when  they  totalled 
179,129  tons,  and  touched  a  level  equal  to  one-fifth  of  a 
year's  consumption,  and  that  the  price  of  the  metal  reached 
its  minimum  (£54  10s.  per  ton)  about  the  same  time.  Since 
that  date  there  has  been  a  rapid  depletion  of  stocks,  accom- 
panied by  a  slow,  but  steady,  increase  in  value,  culminating 
in  the  notable  spurt  of  the  last  few  weeks.  If  these  price 
variations  be  plotted  in  the  form  of  a  curve,  we  obtain  the 
following  striking  diagram  : — 
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Conclusions. — The  conclusions  resulting  from  this  study 
of  the  relationship  between  the  figures  for  the  production, 
consumption  and  price  of  copper  during  the  past  few  years 
are  that  the  metal  is  governed  by  the  customary  economic 
laws  of  snpply  and  demand,  and  that  given  a  continuance 
of  the  present  trade  activity,  the  price  of  the  metal  may 
rise  considerably  higher  than  the  level  yet  touched. 

As  shown  above,  the  consumption  of  copper  in  1911 
exceeded  the  output  of  the  metal  by  41,000  tons,  and  the 
figures  for  1912,  when  complete,  may  quite  possibly  show  a 
still  larger  consumption  of  the  red  metal,  and  a  further 
depletion  of  stocks  in  order  to  meet  the  demand.  .\ny 
fui'ther  rise  in  price  is,  however,  likely  to  cause  a  spurt  in 
the  production  of  the  metal,  and  though  copper  may  quite 
possibly  touch  £80  per  ton  before  the  current  year  is  ended, 
the  writer  considers  it  unlikely  that  the  extraordinary  high 
level  of  prices  attained  in  the  winter  of  1906-1907,  will 
again  be  reached. 

The  swing  of  the  pendulum  and  the  end  of  the  trade  boom 
on  this  side  of  the  Atlantic  may,  on  the  other  hand,  cause 
a  falling-ofif  in  the  European  demand  for  the  metal. 
Although  this  may  to  some  extent  be  counteracted  by  the 
business  activity  which  is  certain  to  follow  the  end  of  the 
Presidential  campaign  and  election  in  America,  one  cannot 
prophecy  with  great  certainty  as  to  the  price  of  copper  at 
the  end  of  1912.  The  writer's  advice,  therefore,  to  large 
consumers  of  the  metal  -is,  to  buy  cautiously  and  not  to 
commit  themselves  too  far  ahead,  the  present  position  of  the 
copper  market  being  one  which  demands  on  the  side  of  the 
buyers  a  policy  of  merely  covering  the  ^'nomediate  require- 
ments of  the  moment. 


Vol.  70.     No.  1,7'J7,  May  3,  1912.] 


THE    ELECTRICAL    REVIEW. 


733 


AUSTRALIAN    TRAMWAY    COMPANIES   AND 
THEIR    EMPLOYES.    II. 


On  March  4  th  last  the  Federal  Arbitration  Court  commenced  the 
trial  of  the  action  brouj^ht  by  the  Australian  Tramway  Employes 
Association  apain.st  the  various  Melbourne,  Adelaide,  Brisbane, 
Hobart,  Ballarat,  Perth,  Fremantle,  and  Coburg  tramways  under- 
takings, dated  October,  1911,  and  claiming  higher  wages  and  new 
conditions  of  service.  These  claims  are  numerous  and  controversial) 
and  as  it  is  understood  that  the  Union  intend  to  call  over  a  hundred 
witnesses,  the  case  is  expected  to  last  for  a  considerable  time.  As 
the  companies  have  to  be  repre.sented  by  their  permanent  ofiBcials, 
the  tax  on  the  staff  of  the  affected  concerns  can  be  imagined. 

As  this  claim  directly  concerns  tramways,  and  may  be  taken  as 
an  authoritative  statement  of  the  demands  of  labour  in  such 
undertakings,  an  examination  of  its  proposals  may  prove  of 
interest. 

The  grounds  of  dispute  are  first  given,  and  these  include  all  appa- 
rent points  on  which  disagreement  was  possible. 

The  minimum  rates  of  pay  per  day  demanded  for  each  class  of 
worker  are  then  given.  There  are  72  rates  in  all,  a  few  being  : — 
Motormen  and  conductors,  lis.;  ticket  examiners,  12s.;  leading 
car  cleaners,  10s.  ;  car  and  motor  cleaners.  9s.  ;  overhead  wiremen, 
12s.  ;  motor  tower  wagon  drivers,  10s.  :  power  house  engine  drivers, 
14s. ;  firemen  of  four  fires,  13s.  ;  general  labourers,  Ds.  These  rates 
to  be  operative  in  the  States  of  Victoria,  New  South  Wales,  South 
Australia,  and  Tasmania ;  to  be  subject  to  10  per  cent,  increase  for 
the  State  of  Queensland,  and  1  r>  per  cent,  increase  for  the  State  of 
Western  Australia. 

The  working  hours  per  day  to  be  eight,  and  a  week's  work  to 
consist  of  48  working  hours.  Only  10  per  cent,  of  the  motormen 
and  conductors  to  be  allowed  to  work  in  broken  shifts,  and  these 
are  to  complete  a  day's  work  within  10  hours  of  the  time  of  signing 
on.  All  other  employes  to  complete  the  day's  work  within  SJ  hours 
of  the  time  of  signing  on. 

A  monthly  list  of  duties  for  each  man  to  be  posted,  showing  one 
day's  holiday  per  week,  and  if  any  employe  is  asked  to  work  on  any 
listed  holiday,  he  shall  be  paid  time  and  a  half  rates.  Sunday  work 
to  be  paid  double  time  and  to  be  taken  by  motormen  and  conductors 
in  rotation. 

An  employe  attending  on  request  at  the  depot  and  signing  on,  and 
then  not  required,  to  be  paid  four  hours'  time.  An  employe  signing 
on  and  starting  duty  to  be  paid  a  full  day's  pay. 

All  work  done  on  eight  public  holidays  to  be  paid  double  rates. 

All  employes  of  more  than  12  months'  standing  to  have  21  days' 
holiday  per  year  on  full  pay. 

Full  pay  to  be  given  for  sickness,  no  matter,  apparently,  how  long 
this  may  continue,  and  on  recovery  each  employe  is  to  be  restored 
to  his  position. 

Full  pay  to  be  given  for  time  lost  through  accidents  other  than 
those  caused  by  wilful  neglect.  Half-pay  to  be  given  when  the 
employ6  is  partly  responsible. 

Free  passes  over  the  system  on  which  they  are  employed  to  be 
given  to  all  employes.  The  claim  then  stipulates  for  one  summer 
and  one  winter  suit,  one  cap  and  one  helmet  each  year,  and  one 
great  coat  and  one  oilskin  every  two  years.  Watches  to  be  provided 
and  kept  in  repair  by  the  companies.  Interest  at  the  rate  of  .'>  per 
cent,  per  annum  to  be  paid  by  employers  on  all  fidelity  money  found 
by  employes. 

Three  minutes'  standing  time  at  least  to  be  allowed  at  each 
terminus.  Meal  relief  to  be  provided  within  50  yards  of  the  meal 
room. 

The  next  proposal  demands  "  that  preference  shall  be  given  to 
members  of  this  organisation  in  each  tramway  system,  other  things 
being  equal."  The  right  to  wear  a  badge  of  membership  and  the 
grant  of  reasonable  facilities  for  doing  the  work  of  the  Association 
are  then  insisted  on. 

Then  follow  eleven  regulations  called  working  arrangement*". 
These  demand  fixed  stopping  places,  specify  how  the  cars  and 
motormen's  cabs  shall  be  constructed,  class  of  brakes  to  be  pro- 
vided, number  of  men  per  car  and  per  trailer,  and  generally  deal 
with  matters  concerning  the  working  of  the  line  which  the 
management  should  in  all  cases  decide  on. 

Not  content  with  stating  how  the  line  should  be  worked,  the 
next  clause  deals  with  the  way  appointments  are  to  be  made.  This 
is  to  be  by  examination  and  six  months'  probation.  Eyesight 
tests  are  to  be  limited  to  practical  tests  under  working  conditions. 

The  manner  in  which  complaints  against  employes  are  to  be 
dealt  with  next  receives  attention.  If  summoned  to  the  head  office 
and  kept  waiting  they  are  to  be  paid  double  time,  and  every 
facility  is  to  be  granted  employes  in  obtaining  evidence  to  rebut 
any  charge  made  either  by  the  employer  or  the  general  public. 

An  Appeals  Board  is  to  be  formed  on  each  system,  consisting  of 
a  permanent  oSicial  of  the  employer  and  a  reprcKentative  of  the 
men's  Association  (not  necessarily  an  employe  of  the  undertaking), 
with  an  independent  chairman.  Any  employe  undergoing  discipline 
for  any  offence  may  take  his  case  to  this  Board,  and  may  have  his 
case  argued  by  a  Union  oflBcial.  If  an  employe  feels  aggrieved  at 
the  action  of  any  superior  official,  he  may  first  complain  to  the 
employer,  and  then  appeal  to  the  Board,  whose  decision  shall  be 
final. 

The  two  last  clauses  prohibit  any  regulation  of  a  tramway  com- 
pany in  any  way  limiting  the  employes  rights  as  a  citizen,  and 
declare  null  and  void  any  agreement  or  regulation  which  in  any 


way  interferes  with  the  right  of  an  employ^  to  become  a  member  of 

the  Association. 

Such,  in  brief,  are  the  claims  which  are  thesabject  of  the  present 

action. 

In   his  opening    Bp<?ech,    Mr.  Prend'  of   the 

Assoniation,  stated  that  they  pla^ied  t;  .         rence  to 

be  given  to  their  members  in  a  very  prominent  place,  and  looked 
on  it  as  a  matter  of  life  and  death  to  the  Aasociation.  They 
alleged  that  non-union  men  were  promoted  over  their  heads,  and 
that  every  small  dereliction  of  duty  on  the  part  of  their  members 
was  severely  punished. 

The  Judge  dis.sented  from  many  of  Mr.  Prendergarts  statements, 
and  pointed  out  that  he  was  not  there  to  tell  the  employers  how  to 
manage  their  business,  but  only  to  try  and  settle  dieputes. 

Several  of  the  companies  then  claimed  discharge  from  the  case  : 
one,  the  t-isbane  Co.,  as  they  ha^l  no  members  of  the  A-ssociation 
in  their  employ,  some  as  they  had  minimum  rates  of  pay  specified 
in  their  articles  of  association,  and  others  because  they  were  boond 
by  their  arrangements  with  the  Carters'  and  Drivers'  Union. 

One  small  undertaking,  the  Coburg,  said  to  have  the  reputation 
of  having  the  slowest  tramway  service  in  the  universe,  made  this 
excuse,  calling  forth  the  inquiry  from  the  Judge  :  What  do  you  call 
the  driver  of  the  horse  which  draws  this  j)erambuIator  of  yours — 
(laughter) — a  carter  or  a  driver  .' 

The  next  day  was  occupied  by  the  evidence  of  the  Secretary  and 
President  of  the  Association,  who  tried  to  prove  that  the  policy  of 
the  Association  was  very  moderate.  They  pointed  out  that  while 
the  policy  of  the  Australian  Labour  Federation  was  to  endeavour  to 
gain  their  object  through  a  general  strike,  they  were  in  favour  of 
proceeding  rather  by  negotiation  and  arbitiation,  and  that  it  was 
largely  by  their  advice  that  a  strike  at  Adelaide  was  postponed. 

The  President,  in  his  evidence,  stated  that  in  August,  191U,  he 
was  in  the  service  of  the  Prahran- Malvern  Tramway  Co.  as  con- 
ductor, and  found  there  was  a  great  deal  of  dissatisfaction  with 
their  conditions.  He  said  that  their  efforts  to  form  a  Union  had 
met  with  much  opposition  from  the  companies.  One  of  them,  the 
Melbourne  Tramway  Co.,  had  dismissed  five  men  at  Brunswick 
ostensibly  on  the  ground  that  they  -were  dissatisfied  with  them. 
The  matter  had  been  brought  before  Parliament,  with  the  result 
that  the  men  were  reinstated. 

The  hearing  was  then  adjourned. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


New  G.E.C.  Griller. 

The  accompanying  illustration  shows  the  new  restaurant  type  of 
grilier  or  toa-ster  made  by  The  General  Electric  Co..  Ltd..  67, 
Queen  Victoria  Street,  E.G.  It  is  built  up  in  strong  sheet-iron, 
mounted  on  a  rigid  angle-iron  frame,  the  outside  overall  dimensions 
being  24  in.  lon^j  X  12  in.  deep  x  18  in.  high.  The  actual  grilling 
or  toasting  area  is  22  in.  x  12  in.  deep. 

The  heating  element  is  placed  in  the  centre  of  the  griller  and 
consists  of  open  coil  wires  mounted  on  fire-clay  insulators  placed 
about  li  in.  apart,  so  as  to  do  away  with  any  danger  of  sagging. 
These  insulators  or  carriers  arp  mounted  on  a  steel  plate  which  is 


Fig.  1.— G.E.C.  Griller. 


riveted  to  the  angle-iron  frame.  The  wires  are  worked  at  bright 
red  heat,  and  being  made  of  the  new  "Archer"  type  resistance 
wire,  they  can  work  exposed  to  the  atmosphere  without  any 
oxidising. 

The  heater  is  split  in  two  with  a  pair  of  terminals  fitted  to  each 
end  of  the  griller,  and  each  section  consumes  1  kw. — i.e.,  a  total  con- 
sumption of  two  units  per  hour.  A  grid  and  drip  tin  are  provided, 
which  slide  on  either  of  the  the  three  sets  of  runners  conveniently 
spaced  under  the  heater. 

Above  the  steel  plate  holding  the  insulators  is  a  space  measuring 
22  in.  long  x  12  in.  \  6  in.  high  with  a  removable  shelf  or  damper, 
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and  this  can  be  used  as  a  food  or  plate-warmingr  chamber,  or  even 
if  required,  the  steel  plate  itself  can  be  used  for  frying:  on. 

The  priller  is  intended  for  use  in  all  classes  of  restaurants,  clubs 
and  eating  houses  of  every  description  and  appears  to  meet  a  real 
want.  At  ;i  recent  test  it  was  demonstrated  that,  starting  from  cold, 
ten  full  slices  of  bread  could  be  toasted  both  sides  in  3i  minutes. 

"  Barrow  "  Street  Lighting  Fittings. 

These  littings  have  been  designed  primarily  for  the  lighting  of 
tramway  routes  where  span-wire  construction  is  in  use. 

After  nume'-ous  experiments  they  have  been  adopted  by  the 
Barrow  Corporation  for  lighting  the  main  road  into  Barrow  from 
the  south  ;  being  a  residential  district,  the  road  is  entirely  dependent 
upon  the  street  lamps  for  illumination.  The  system  was  developed 
■  by  Mr.  H.  B.  Burnett,  the  borough  electrical  engineer,  and  was 
described  as  follows,  in  a  paper  by  Mr.  J.  D.  Mackenzie,  before  the 
I.E.E.,  Glasgow. 

The  road  has  a  total  width  of  80  ft.,  and  trees  are  planted  along 
each  footway.  A  7/lG  galvanized  steel  suspension  wire  is  fixed 
across  the  road  between  each  pair  of  tram  poles,  and  from  this  are 
suspended  two  fittings,  each  being  fixed  13  ft.  6in.  from  the  centre 
of  the  roadway.  The  fittings  are  6  ft.  Sin.  in  length  over  all,  and 
bring  the  lamp  to  a  height  of  17  ft.  6  in.  from  the  road  level. 

The  stems  of  the  fittings  are  passed  through  reel  insulators,  which 
are  attached  to  the  tramway  span-wire,  thus  preventing  the  fittings 
from  swinging,  while  leaving  them  free  to  move  vertically. 


The  work  upon  which  the  above  results  were  obtained  was 
carried  out  under  the  most  unfavourable  climatic  conditions,  and 
it  is  anticipated  that  the  costs  will  be  reduced  on  the  remainder  of 
the  work,  which  is  now  in  hand. 

Cab-tire  sheathed  cable,  though  somewhat  expensive,  has  also 
been  employed  for  wiring  from  the  fittings  to  the  cut-outs,  with  a 
view  to  securing  immunity  from  faults  on  this  portion  of  the 
work. 

In  the  case  under  consideration  a  spare  conduit  had  been  laid  a 
few  years  ago,  when  other  extensions  were  in  progress,  and  there- 
fore this  has  been  utilised,  and  a  public  lighting  main  drawn  in, 
thus  making  it  possible  to  control  each  circuit  by  means  of  a 
clock  switch,  which  switches  off  one-half  of  the  lamps  at  11.30  p.m. 

Although  the  initial  cost  of  this  arrangement  is  considerably 
greater  than  that  of  connecting  each  pair  of  lamps  direct  to  the 
distributing  mains,  it  undoubtedly  makes  a  more  satisfactory 
arrangement,  and  it  will  generally  be  found  that  the  increased 
capital  charges  are  at  least  counterbalanced  by  the  saving  effected 
in  the  attendance  charges,  especially  in  cases  where  the  lamps  are 
situated  at  a  considerable  distance  from  the  generating  station. 

The  results  obtained  with  this  method  of  lighting  have  given 
the  greatest  satisfaction. 

The  illumination  obtained  from  two  GO-watt  metallic- filament 
lamps  on  each  span,  as  described,  is  decidedly  superior  to  that 
obtained  from  10-ampere  open-type  arc  lamps  fixed  on  alternate 
tram  polee,  although  the  consumption  of  electricity  in  the  case  of 


Fig.  2. — The  Baeeow  Street  Lighting  System. 


— "Beatark'"  Fitting 
AND  Span  Wires. 


The  fittings  are  fixed  to  the  suspension  wire  by  means  of  "U" 
binders  ;  these  are  also  used  for  fixing  the  insulators  to  the  span- 
wires,  so  that  the  erection  of  a  fitting  only  occupies  a  few  minutes. 

The  lanterns  employed  are  18  in.  "Beatark"  fittings,  in  each  of 
which  one  60-watt  metal-filament  lamp  is  at  present  fixed,  but 
allowance  has  been  made  in  wiring  for  these  being  replaced  by  100- 
watt  lamps,  should*  it  be  considered  advisable  to  increase  the  illumi- 
nation. The  total  weight  of  each  fitting  complete  with  lantern  is 
approximately  17  lb. 

A  small  three-way  f useboard  in  a  cast-iron  case  is  fixed  to  each 
tram  pole  along  one  side  of  the  road,  about  ."J  ft.  from  the  ground, 
and  from  the  outlet  qf  this  is  taken  a  two-core  3/22  cab-tyre 
sheathed  cable,  which  runs  up  the  inside  of  the  tram  pole  and  out 
through  the  finial,  thence  along  the  suspension  wire  to  the  first 
fitting,  from  which  two-core  3/22  cab-tyre  sheathed  cable  is  taken 
to  the  fitting  on  the  other  side  of  the  road.  These  cables  are  fixed 
to  the  suspension  wire  by  means  of  two  part-porcelain  insulators 
spaced  about  3  ft.  apart. 

The  connection  from  the  main  to  each  pair  of  lamps  is  made  by 
means  of  three-core  3/22  paper-insulated  and  lead-covered  cable 
drawn  into  1-in.  galvanized  tubing,  which  passes  through  the  base 
of  the  pole  into  the  bottom  of  the  f useboard. 

The  capital  cost  of  erecting  and  connecting  complete  three 
circuits,  consisting  of  112  lamps  {»G  spans),  in  the  manner 
described,  has  been  as  follows  : — 


112  suspension  fittings,  erected  complete... 

Wiring 

Total  cost  of  lamps  erected  and  wired  to 
cut-outs   ...  

Additional  cost  of  laying  service  and  main 
cables  and  controlling  by  clock  switches  : 

Services  from  main  to  three-way  fuse-box, 
■  including  fuse-box,  kc.     ... 

Three  control  pillars,  clock  switches,  &c. ... 

Main  cable,  exclusive  of  conduit    ... 

Conduit,  at  2s.  per  yard       

Total  cost  of  lamps,  complete  with  under- 
ground main  and  clock-switch  control ... 


Capital 
Total. 

cost 
Per  1 

£177 
108 

£285 


£122 

41 

141 

235 

.-£821 


amp. 


£2  10 


£7     7 


From  these  figures  it  will  be  f  oen  that  the  total  cost  of  erecting 
lamps  complete  on  this  system,  and  connecting  them  to  the  cut-outs 
at  which  the  service  cable  terminates,  amounts  to  only  £2  10s,  per 
lamp,  (These  figures  could  be  very  materially  reduced  if  the  mains 
were  carried  overhead  on  the  tram  poles.) 


the  metal-filament  lamps  is  only  5'04  KW.  per  mile  of  street,  as 
compared  with  1 1  '5  KW.  per  mile  of  street  in  the  case  of  arc  lighting. 
The  annual  cost  of  the  lighting  on  this  system  will  also  be  found 
to  be  less  than  one-half  of  that  with  10-ampere  open-type  arcs,  the 
charge  for  electricity  and  allowance  for  interest  and  depreciation 
being  the  same  in  each  case. 

The  price  at  which  this  lighting  is  being  undertaken  by  the 
Electricity  Committee  at  Barrow  is  £2  per  annum  per  60-watt 
lamp,  one-half  of  the  lamps  being  extinguished  at  11.30  p.m.  This 
price  is  equivalent  to  £168  per  mile  of  street  per  annum,  as  com- 
pared with  £367  per  mile  per  annum  for  arc  lighting. 

The  method  of  suspension  employed  entirely  overcomes  any 
trouble  which  might  otherwise  be  experienced  with  metallic- 
filament  lamps  due  to  the  vibration  of  the  tram  poles  caused  by  the 
passing  of  cars.  The  average  life  of  (JO-watt  lamps  in  four  experi- 
mental fittings,  which  have  been  in  use  for  some  time  past,  already 
exceeds  1,200  hours,  although  three  lamps  have  been  broken,  either 
in  storms  or  due  to  defects  in  the  fittings,  and  four  are  still  burning. 

In  the  case  of  six  experimental  fittings  in  which  100- watt  lamps 
have  been  used,  the  results  which  have  been  obtained  are  even  more 
satisfactory,  the  average  life  of  the  first  six  lamps  in  these  fittings 
being  no  less  than  2.071  hours. 

Bail-Bearing  Line-Shafting  Hangers. 

The  Hoffmann  Manufacturing  Co.,  Ltd.,  Chelmsford,  have 
introduced  the  "  HofiEmann  "  ball-bearing  hanger,  which  is  shown 
in  fig.  4,  The  main  housing  is  fixed  to  the  hanger  casting  by 
means  of  three  eyebolts,  allowing  an  easy  means  of  vertical  adjust- 
ment during  erection,  and  as  the  holes  in  this  casting  are  slotted 
out,  horizontal  adjustment  can  also  be  made.  The  main  hanger 
castings  can  be  erected  quite  independently  of  the  bearing,  this 
being  done  by  withdrawing  the  pin  which  runs  through  the  eye- 
bolts.  It  is  claimed  for  the  "  Hoffmann  "  hangers  that  they  have 
most  effective  compensating  devices,  obtained,  first,  by  allowing  the 
whole  housing  to  swing  on  its  hanger  (to  prevent  the  whole  shaft 
swinging  endways,  one  hanger  in  each  line  shaft  is  fixed  by  means 
of  the  locking  device  shown  in  fig.  4 ) ;  secondly,  by  constructing 
the  bearing  with  a  spherical  seat. 

The  inner  ball-race  is  firmly  clamped  to  the  shaft  by  means  of  a 
split  taper  sleeve,  while  the  outer  one  is  fitted  in  the  spherical  seat 
of  the  housing.  The  position  of  the  bearing  can  readily  be  changed, 
as  no  wear  comes  on  the  shaft.  There  are  two  side  plates  which 
are  a  sliding  fit  in  the  spherical  seating  of  the  housing  on  their 
circumference,  and  a  running  fit  on  the  split  taper  sleeve,  a  pin 
being  provided  to  stop  any  tendency  to  re\olve.   These  plates,  being 
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able  to  move  with  the  bearinjj  in  the  spherical  Heat,  are  thuM  enabl<<l 
to  keep  a  ti(,'ht  (it,  even  if  the  Mhaft  Bhould  be  untrue.  Greawc- 
retaininy  tcrooves  are  turned  in  their  bore,  which  retain  the  Krea«c 


Blacken  the  nut,  lay  the  wire  in  the  groove  between  the  clarnp  and 
the  initnlatAr,  and  Hcrew  up  the  nut.  No  tools  are  required,  and  a 
firm  xrip  in  obtained  in  a  few  necondi).    The  merits  of  thia  derioe 


Fkj.  4. — Hoffmann  Patent  Ball-Bkarinc  Hanoeu, 


in  a  very  effective  manner.  Greases  containing  graphite  or  chalk 
should  not  be  used,  as  they  tend  to  lap  down  the  races  and  balls. 
These  bearings  are  made  in  both  hanger  and  pedestal  patterns  and 
in  the  usual  range  of  sizes. 

Simplex  'Egg  Boiler.! 

The  egg  boiler  shown  in  fig.  5  is  being  manufactured  by  Messbs, 
Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham,  and  is 
made  in  two  sizes,  respectively  suitable  for  cooking  three  and  six 
eggs  at  one  time.  The  design  is  conventional,  and  in  keeping  with 
the  object  for  which  the  appliance  is  intended  :  at  the  same  time 


Fig.  5. — Simplex  Elect kical  Egg  Boiler. 


it  is  well  finished  and  made  in  copper,  so  as  to  constitute  an  orna- 
mental addition  to  the  breakfast  table.  The  loading  of  the  three- 
egg  size  is  300  watts,  and  as  only  a  very  small  quantity  of  water  is 
required  for  the  operation  of  the  apparatus,  this  loading  is  amply 
sufficient  to  raise  the  water  to  the  necessary  temperature  for  the 
cooking  of  the  eggs  within  a  few  minutes  of  its  being  put  on 
circuit.     The  six-egg  size  is  relatively  highly  loaded. 

New  Insulator, 

The  accompanying  figures  show  a  new  type  of  insulator  which 
has  been  devised  by  Mr.  George  Bull,  of  50,  North  Lonsdale 
Street,  Gorse  Hill,  Stretford,  Manchester.  The  body  of  the  insu- 
lator can  be  made  to  suit  telephone  and  telegraph  wires,  as  illus- 
trated, or  high-pressure  lines  by  providirg  additional  sheds  ;  the 
special  feature  is  the  method  by  which  the  wires  are  attached  to  it, 
with  the  aid  of  a  brass  clamp  and  wing-nut.  Obviously  the  attach- 
ment of  wires  is  a  very  simple  matter,  aa  it  is  only  necessary  to 


Fig.  «.— New  Insulator  and  Clamp. 


will  be  most  fully  appreciated  by  linemen  in  the  wint«^r  s*€a.*on,  sa 
they  need  not  spend  much  time  at  the  top  of  a  pole  in  fixing  wires. 
The  inventor  has  applied  for  letters  patent  for  the  device. 

Wliite  Electrical  Instruments. 

In  the  new  catalogue  just  issued  by  the  White  Electrical 
Instrument  Co.,  of  2  and  4,  Gloucester  Street,  Clerkenwell. 
London,  E.G.  (formerly  the  electrical  department  of  Messrs.  James 
Pitkin  &i  Co.),  the  firm  have  devoted  special  attention  to  their  iron 
cased  switchboard  instrument  in  which  improvements  are  embodied 
for  ensuring  accuracy  and  durability.  The  makers  claim  that  every 
detail  in  size  and  shape  of  cover  and  scale  has  been  carefully  studied 
to  facilitate  readings  beine  taken  easily  and  correctly,  whether  th<» 
instuments  happen  to  be  fixed  at  eye-level  or  otherwise.  Various 
types  of  portable  instruments  are  also  described  and  illustrated,  and 
likewise  a  number  of  testing  seta  for  the  measurement  of  insulation 
and  resistance.  Several  novel  forms  of  conductivity  testing  sets  are 
included.  The  accompanying  illustration  (fig.  7)  shows  one  of  their 
type  "T'  portable  wattmeters  which  has  a  moving-coil  dynamo- 


FiG.  :.— Type  "T  '  White  Porta' i.e  Wattmeter. 


meter  movement  and  is  supplied  in  a  polished  teak  case  with  leather 
handle,  also  with  rubber  buffers  to  prevent  injury  in  tran&it.  It 
has  a  (l-in.  silvered  and  engraved  dial.  The  instrur^ent  can  also  be 
supplied  in  a  Irather  case  lined  with  green  baize,  and  having  a  sling 
strap.  The  list  should  bo  useful  to  switchboard  makers  and  elec- 
trical contractors. 

Moulded  Steatite. 

Steatite,  as  an  electrical  insulator,  has  been  known  and  useii  to  a 
limited  extent  for  many  years  in  this  country,  but  only  in  the 
native  form  ;  and  the  necessity  of  catting  it  out  of  the  solid— an 
expensive  process— has  precluded  its  employm«'nt,  except  for  special 
purposes,  though  its  abUity  to  resist  high  temperatures  is  a  very 
valuable  characteristic.  A  process  has,  however,  been  developed 
for  moulding'  steatite  into  any  desireil  form  and  afterwar>^s  baking 
it  at  a  high  temperature,  the  resulting  product  being  extremely 
hard  and  tough,  besides  possessing  excellent  insulating  qualitiea 
We  recently  inspected  a  variety  of  parts  of  moulded  steatite,  such 
as  tumbler  switch  bases,  bavonet  lampholder  interiors,  \-c.,  at  the 
offices  of  Mksisks.  Kraussk  .v  Auerb.\ch,  of  4:>.  Basinghall  Street 
E  C  ,  and  were  impressed  with  the  ^lerfectly  sharp  edges  and  thp 
strength  of  the  material,  in  both  of  which  qualities  it  is  superior 
to  porcelain.  While  only  a  few  British  manufacturers  have  as  yet 
"  discovered  "  this  useful  material,  wc  understand  that  it  has  been 
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widely  employed  on  the  Continent  by  some  of  the  larg-est  firms  for 
several  years,  singfle  orders  for  a  million  pieces  at  a  time  being  not 
uncommon.  Even  such  parts  as  links  and  dollies  in  tumbler 
switches — which,  if  made  of  metal,  are  difficult  to  insulate  satis- 
factorily— can  be  made  of  moulded  steatite,  which  has  ample 
strength  for  the  purpose,  and  it  can  be  had  in  the  form  of  slabs, 
&c.,  of  practically  the  same  dimensions  as  can  be  attained  with 
porcelain.  It  is  worthy  of  the  careful  attention  of  makers  of 
switches,  fuses  and  similar  apparatus. 

Split-Seconds  Chronograph. 

Messes.  Wales  1-  McCulloch,  of  20,  Ludgate  Hill,  E.G.,  recently 
submitted  for  our  inspection  a  handsome  specimen  of  their  18-ct. 
goM  split-seconds  chronograph,  which  received  exceptionally  high 
commendation  at  the  hands  of  the  Kew  testing  oflBce.  It  occasionally 
happens  that  it  is  necessary  to  record  separately  the  durations  of 
two  events  which  start  simultaneously,  but  do  not  stop  at  the  same 
time,  and  for  such  a  case  the  split-seconds  device,  reading  to 
i  seconds,  is  admirably  adapted. 


PROCEEDINGS    OF    INSTITUTIONS. 


On  the  Power  Factor  and  Conductivity  of  Dielectrics. 

By  J.  A.  Fleming,  F.R.S.,  M.I.E.B.,  and  G.  B.  Dyke, 
B.Sc,  A.M.I.E.E. 

(^Abstract  of  paper  read  before  the  Institution  of  Electrical 
Engineees,  London,  March  28th,  1912.) 

In  the  present  paper  we  concern  ourselves  only  with  the  power 
factor  and  conductance  of  dielectrics  under  alternating  electro- 
motive force  of  low  voltage,  pure  sine  wave-form,  and  of  frequencies 
between  900  and  5,000  p.p.s.,  as  this  has  a  close  connection  with 
practical  telephony. 

It  has  long  been  known  that  the  conductivity  of  certain  dielectrics 
for  alternating  currents  of  telephonic  frequency  is  much  greater 
than  for  direct  or  unidirectional  currents. 

Telephonists  are  well  aware  of  the  great  efiEect  which  the  ratio  of 
the  leakance  of  a  line  to  its  capacity  per  mile  exercises  upon  the 
attenuation  constant,  and  therefore  on  the  speech-transmitting 
qualities,  especially  in  the  case  of  highly  inductive  or  loaded  lines. 
£n  these  cases  if  s  denotes  the  alternating-current  dielectric  con- 
ductance or  leakance  per  mile  and  c  the  capacity  per  mile,  the  ratio 
s/c  (denoted  by  s)  is  an  important  quantity. 

This  same  ratio  s  concerns  us  in  the  case  of  condensers  having 
dielectric  conductivity  or  leakance,  which  are  operated  with  simple 
harmonic  alternating  electromotive  force  of  maximum  value  v  and 
frequency  n  =  jP/2  ir.  If  a  condenser  or  cable  of  capacity  c  has  such 
a  voltage  applied  to  it,  it  creates  a  dielectric  current  c  ^  v  nearly  in 
quadrature  with  the  impressed  voltage,  and  also  there  is,  or  may 
be,  a  power  absorption  proportional,  as  shown  by  all  experiments, 
to  the  square  of  the  impressed  voltage.  This  indicates  that  there 
is  a  current  s  v  in  step  with  the  voltage.  Hence,  the  power  factor 
of  the  condenser  is  given  by  the  expression  .v/V  w^  +T^  but  for 
small  power  factors  is  sufficiently  nearly  expressed   by  sjp  or  by 

It  is  curious  that  cable  manufacturers  continue  to  pay  such  great 
attention  to  the  so-called  insulation  resistance  (I.R.)  measured  by 
applying  a  steady  or  direct-current  voltage  to  the  cable  and  then 
stating  the  I.R,  as  so  many  megohms  per  mile  after  1  minute's 
electrification.  Except  as  a  rough  test  of  dielectric  strength  and 
means  of  revealing  defects  of  manufacture,  the  above  measurement 


We  possess  in  the  Pender  Electrical  Laboratory,  at  University 
College,  London,  an  alternator  built  by  Messrs.  Crompton  &  Co.,  of 
Chelmsford,  the  normal  frequency  of  which  is  about  900  P.P.S, 
The  wave  form  of  the  em. P.  is  very  far  from  being  a  simple  sine 
curve  ;  but  this  proves  to  be  a  great  advantage,  as  it  enables  us  to 
filter  out  three  harmonics  having  frequencies  in  the  ratio  of 
1  :  3  :  6,  each  of  very  pure  sine-form. 

For  determining  energy  loss  in  dielectrics  we  gave  preference  to 
bridge  methods,  which  would  enable  us  to  determine  the  conduc- 
tivity and  capacity  separately,  even  when  using  very  small  con- 
densers or  short  lengths  of  .cable  having  a  capacity  of  about  a 
thousandth  of  a  microfarad. 

The  arrangement  is  as  shown  in  fig.  1,  in  which  C2,  Cs  and  c*  are 
three  air  condensers  of  variable  capacity  :  the  resistance  Ea  is  a 
practically  inductionless  resistance,  and  c  is  the  capacity  of  the 
condenser  or  cable  operated  upon,  having  a  dielectric  conductance 
represented  by  s. 

The  bridge  is  supplied  with  a  perfectly  pure  sine-form  e.m.p., 
having  a  value  of  4  or  5  volts.  The  opposite  corners  of  the  bridge 
are  connected  to  a  sensitive  high- resistance  head  telephone.  The 
condenser  or  length  of  cable  to  be  measured  is  then  connected  in 
as  the  fourth  arm  of  the  bridge.  The  experimental  adjustment 
consists  in  varying  the  capacity  of  the  condensers,  Cs  and  C4,  and 
the  resistance  E2  for  some  selected  value  of  the  capacity  Ca  until 
perfect  silence  is  obtained  on  listening  to  the  telephone. 

Obtaining  the  equation  sJGp  =  p  Ca  R2  =  '»'.  it  is  easy  to  calculate 

C2  Cg  1 

the  separate  values  of  s  and  c  from  the  equation  c  =  — —  x  -       .^ 

and  s  =  ^  c  .'■.  These  equations  give  us  s  and  c  in  terms  of  C2,  Cg, 
C4  and  E2,  and  also  sjcj). 

We  prepared  a  number  of  small  condensers  having  dielectrics 
respectively  of  dry  Manilla  paper,  paraffined  Manilla  paper, 
celluloid  (cinematograph  film),  gutta-percha,  pure  india-rubber, 
vulcanised  india-rubber,  ebonite,  glass,  mica,  sulphur,  thin 
slate,  and  other  materials.  The  dielectrics  were  sheets  about 
3'5  cm.  by  12  cm.  in  size  and  1  or  2  mm.  or  less  in 
thickness,  except  the  sulphur.  The  metal  condenser  plates  were 
usually  tin-foil,  with  a  lug  and  with  rounded  corners,  and  a  sufficient 
number  of  sheets  taken  to  give  a  capacity  of  the  order  of  O'OOl  of  a 
microfarad  or  rather  less. 

They  were  tested  at  three  frequencies  :  viz.,  920,  2,760  and  4,600 
p.p.s.,  and  at  temperatures  varying  from  — 15°  C.  to  80'  C.  We  also 
measured  a  dry-core  paper-insulated  telephone  cable  and  two  samples 
of  gutta-percha-insulated  cable,  and  certain  pure  dielectric  such  as 
paraffin  wax  and  sulphur  in  the  form  of  thicker  flat  plates. 

Some  of  the  results  are  given  in  the  following  table  : — ; 
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Fig,  1, 


has  very  little,  if  any,  scientific  value.  The  quantities  which  have 
real  significance  are  the  alternating-currentconductivity  s  for  astated 
temperature  and  frequency,  the  ratio  s/o  =  .v,  and  the  ratio  s/c  p  = 
iflp  (which  when  small  is  nearly  the  power  factor),  and  the  quantity 
usually  called  the  admittance  Vs'^  -j-  c^^^;^ 

In  all  these  expressions  when  they  occur  in  formula?  concerned 
with  telephonic  transmission  and  high-frequency  currents,  the 
symbol  s  is  nut  to  be  taken  as  equivalent  to  the  reciprocal  of  the 
insulation  resistance  measured  with  direct  currents,  nor  is  the  c  the 
steady  or  direct-current  capacity,  but  they  are  quantitieb  only  to  be 
obtained  by  special  measurements. 


These  measurements  show  that  the  value  obtained  for  the 
so-called  dielectric  resistance  of  insulators,  by  measuring  the 
current  which  flows  through  them  after  applying  for  one  minute  a 
steady  voltage,  has  very  little  relation  to  the  true  alternating- 
current  resistivity,  with  which  alone  we  are  concerned  in  telephony. 
This  latter  number,  as  obtained  and  measured  by  us,  is  the  real 
index  of  the  energy  dissipation  in  the  dielectric. 

The  following  are  the  conclusions  arrived  at  as  a  result  of  the 
measurements  : — 

All  the  dielectrics  so  far  tested  prove  to  possess  a  true  dielectric 
conductivity  tor  alternating-currents  considerably  greater  than  for 
steady  unidirectional  currents. 

This  increased  conductivity  implies  greater  power  dissipation  for 
the  same  terminal  potential  diflference  or  voltage. 

The  alternating-current  conductivity  increases  with  the  tempera- 
ture except  in  the  case  of  vulcanised  india-rubber  rather  below 
20°  C,  and  gutta-percha  rather  above  15°  C,  in  both  of  which  cases 
it  decreases  with  rise  of  temperature.  In  the  case  of  mica  and  very 
dry  paper  it  is  not  aifected  to  any  sensible  extent  by  rise  of 
temperature  over  a  range  between  0*  C.  and  60*  C, 
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The  altcrnatinp-current  conductivity  in  in  most  canes  a  linear 
function  of  the  frecjuency,  and  may  be  exprepsed  in  the  form 
<T  =  a  +  h  n,  where  ti  and  h  are  coefficients,  which  are  functions  of 
the  temperature,  and  n  is  the  frequency. 

The  alternatinp-current  conductivity,  eepecially  that  part  of  it 
denoted  by  a,  is  preatJy  increased  by  the  presence  of  moisture  in 
the  dielectric.  This  part  is  probably  identical  with  the  true  direct- 
current  conductivity. 

The  part  of  the  conductivity  denoted  by  the  coefficient  a  is 
possibly  electrolytic  in  nature,  whilst  the  part  proportional  to  the 
frequency  is  a  consequence  of  an  enerffy  loss  which  is  possibly 
analogous  to  the  hysteresis  loss  in  iron. 

The  dielectric  constant  for  alternating  electric  force  is  in  most 
dielectrics  rather  smaller  than  that  for  steady  or  unidirectional 
electric  force.     In  no  case  is  it  larger. 

The  ratio  h/C/„  nearly  identical  with  the  power  factor,  is,  for 
some  dielectrics  such  as  mica  and  dry  paper,  a  constant  independent 
of  frequency  and  temperature.  For  most  dielectrics  it  increases 
with  rise  of  temperature,  but  decreases  with  rise  of  frequency. 
The  power-factor  variation  with  temperature  of  vulcanised  india- 
rubber  and  gutta-percha  is  quite  abnormal. 

Those  dielectrics  such  as  celluloid  and  gutta-percha,  which  have 
large  alternating-current  conductivity,  although  free  as  far  as 
possible  from  moisture,  also  exhibit  in  a  marked  manner  the 
phenomena  of  dielectric  absorption  and  residual  charge. 

For  certain  dielectrics  there  is  a  temperature  at  which  the  power- 
factor  and  alternating  conductivity  have  maximum  values. 


THE    KELVIN    LECTURE. 


Discussion. 


De.  Alexander  Russell  said  the  paper  opened  a  new  chapter 
in  the  theory  of  conductance  of  electricity  through  dielectrics  ; 
the  authors  had  found  out  a  law  according  to  which  current  flow 
through  a  dielectric  could  be  measured.  He  was  afraid  the  theory 
of  telephony  would  have  to  go  through  the  melting  pot,  and 
he  was  not  sorry  for  it.  The  authors  criticised  the  ordinary  test 
for  insulation  resistance,  but  it  was  efficient  for  weeding  out  faulty 
cable.  The  method  described  of  filtering  out  harmonics  T^'as 
ingenious  and  simple.  The  critical  part  of  the  paper  was  the 
assumption  (on  page  21)  that  every  condenser  could  be  represented 
by  a  perfect  capacity  shunted  by  a  conductance  which  varied  with 
the  frequency  ;  this  would  have  to  be  very  carefully  considered. 
The  capacity  bridge  was  well  worth  the  reading  of  the  paper.  It 
appeared  that  the  capacities  of  small  condensers  decreased  with 
high  frequency,  and  he  could  not  understand  a  condenser's 
capacity  varying,  as  it  should,  theoretically,  be  constant.  Perhaps 
the  authors'  was  not  a  true  model  of  an  absorptive  condenser. 

Mr.  B.  S.  Cohen  said  it  was  surprising  that  even  now  the 
importance  of  alternating-current  constants  for  telephonic  and 
telegraphic  work  was  not  fully  realised,  and  yet  it  was  leasier  to 
get  apparatus  for  such  measurements  than  for  direct- current 
measurements.  Many  condensers  for  telephonic  work  were  found 
to  have  far  less  capacity  than  they  were  supposed  to  have  ;  the 
effective  insulation  was  also  often  low.  The  authors'  scheme 
for  wave  filtering  was  very  interesting  ;  he  suggested  that  the 
Campbell  filter  method  inverted  would  eliminate  all  frequencies 
below  a  certain  value,  and  this  would  have  the  advantage  of  more 
power  than  with  the  method  used.  Measurements  by  the  authors  and 
others  gave  the  effective  insulation  with  telephone  currents  of  dry- 
core  cable  as  a  megohm  per  mile  loop,  but  some  measurements  by 
himself  and  others  using  vector  methods  showed  a  result  about  a 
quarter  of  this. 

MA.IOR  A.  J.  O'Meaea  said  it  was  known  that  damp  seriously 
affected  the  properties  of  paper  insulation,  but  the  importance  of 
this  was  not  fully  realised.  He  thought  there  was  no  other 
country  where  provision  for  the  desiccation  of  underground  tele- 
phone and  telegraph  cables  was  made,  but  the  tables  in  the  paper 
showed  the  necessity  for  this.  The  importance  of  the  twin-wire 
system  for  submarine  cables  was  appreciated  at  the  time  he  (the 
speaker)  read  his  last  paper  before  this  Institution. 

Mr.  a.  Campbell  disagreed  with  the  statement  in  the  paper 
that  no  current  interrupter  of  any  kind  could  be  substituted  for  the 
sine  wave  alternator  and  wave  filter,  as  he  had  been  employing 
buzzers,  interrupters  and  microphones  on  the  same  class  of  work  for 
years,  and  he  considered  them  equally  good  for  such  tests  as  the 
authors'  arrangement.  He  described  an  arrangement  of  micro- 
phone hummer  and  Wien  bridge,  with  which  one  could  get 
100  volts  if  desired,  and  pure  wave  form  for  frequencies  from  300 
to  3,000  per  sec.  He  could  use  one  of  his  wave  sifters  between 
the  microphone  hummer  and  tuning  circuit  and  obtain  frequencies 
corresponding  to  various  harmonics  ;  with  an  ordinary  5s.  electric 
trumpet  frequencies  up  to  4,000  were  obtainable. 

Mr.  H.  R.  Kempe  said  the  steady  current  insulation  test  was  one 
of  the  very  best  for  cable  testing  ;  a.c.  high-frequency  tests  would 
not  show  defects  in  the  same  way  as  d.c.  tests  would,  and  the 
former  was  practically  useless  from  the  manufacturers'  point  of 
view.  It  was  well  known  that  gutta-percha  improved  with  age, 
and  experimenters  should  state  that  in  giving  results  ;  some  cores 
when  first  made  had  an  insulation  resistance  of  200  megohms,  but 
this  might  rise  subsequently  to  as  much  as  10,000  megohms,  which 
showed  that  a  definite  value  for  the  specific  resistance  of  gutta- 
percha could  not  be  fixed.  In  order  to  get  over  the  difficulty  of 
determining  when  absolute  silence  had  been  obtained  with  the 
bridge-telephone  method  of  testing,  an  assistant  of  his  had  intro- 
duced a  short-circuiting  key  on  the  telephone  which  much 
facilitated  accurate  determination. 

Mr.  G.  L.  Addenbrooke  also  spoke,  referring  to  experi- 
mental results  obtained  by  himself,  and  mentioned  that  in  some 
cases  his  results  might  be  taken  as  confirming  those  in  the  paper. 
The  authors  decided  to  communicate  their  reply  to  the  Journal. 


On  Thursday,  April  2.5tb,  the  third  Kelvin  Lecture  was  delivered 
at  the  Institution  of  Electrical  Ergineera,  '  by  Prof.  H.  du 
Bois,  of  the  Bosscha  Laboratory,  Physico-Technical  Institute, 
Berlin.  He  dealt  with  the  work  of  Lord  Kelvin  in  electricity  and 
magnetism,  extending  over  some  two-thirds  of  a  century,  and 
described  some  of  the  later  developmenta  of  hia  teachings  by  hiB 
pupils  and  followers.  The  lecturer  pointed  out  that  electrostatics 
was  Lord  Kelvin's  first  love,  and  .summarised  the  large  amount  of 
scientific  investigation  which  he  carried  out,  leading  ultimately  to 
the  introduction  of  such  practical  instruments  as  electrometers, 
electrostatic  volt-balances,  the  electrostatic  voltmeter,  4cc.  One  of 
Kelvin's  aims  was  to  make  galvanic  batteries  amenable  to  electro- 
static determination,  and  the  lecturer  outlined  the  experimental 
research  carried  out  in  connection  therewith.  Further, 
Kelvin  in  18.57  drew  attention  to  the  enormous  variation  of 
specific  conductivity  of  copper  for  different  samples  and 
to  the  commercial  importance  of  this  fact.  Eventually 
his  long  series  of  experiments  led  him  to  improve  \Vheat.*tone's 
device  and  construct  the  low-resistance  bridge.  Kelvin  was  the 
most  prominent  delegate  at  the  first  International  Congress  in  Paris 
in  1881,  to  which  we  owed  the  sanction  and  legalisation  of  the  volt, 
ohm,  ampere,  coulomb  and  farad.  In  the  subject  of  magnetism 
Kelvin  showed  that  a  complete  mathematical  theory  could  be 
founded  on  known  facts,  the  results  agreeing  with  those  previously 
deduced  in  other  ways.  His  great  work  in  this  connection  was 
detailed  by  the  lecturer,  as  well  as  the  practical  applications  of 
many  of  his  discoveries.  In  conclusion,  Prof,  du  Bois  referred  to 
the  influence  of  Lord  Kelvin  on  tho=e  students  with  whom  he  had 
had  daily  intercommunication  ;  besides  the  British  and  American 
physicists  educated  in  the  Glasgow  laboratory,  he  said  that  pro- 
bably the  Japanese  and  Polish  schools  had  been  most  influenced. 
He  was  also  appreciated  in  Holland,  through  the  shipbuOding  con- 
nection between  that  country  and  the  Clyde,  but  his  work  had 
never  been  quite  so  well  appreciated  in  Germany  as,  from  the 
beginning,  it  was  in  Italy  and  France. 


PARLIAMENTARY. 


Keighley  Corporation  Bill. 

A  Select  Coii.MiTTEE  of  the  House  of  Commons,  presided  over  by 
Sir  Charles  Nicholson,  commenced  the  consideration  of  the  Keighley 
Corporation  Bill  before  Easter.  The  main  provisions  of  the  Bill 
related  to  water,  and  these  were  considered  first  at  great  length. 
Part  T)  of  the  Bill  asked  for  powers  to  install  a  system  of  railless 
traction,  for  which  the  estimates  amounted  to  £47  !t70. 

Mr.  Whitehead,  K.C,  in  opening  this  part  of  the  Bill,  said  there 
was  considerable  opposition  to  the  proposals.  Several  of  the  adjoin- 
ing local  authorities,  the  County  Council  of  the  West  Riding  and 
the  Great  Northern  and  Midland  Railway  Companies  had  petitioned 
against  the  Bill.  The  opposition  of  the  County  Council  was  in 
respect  of  main  roads,  and  that  of  the  District  Councils  in  regard  to 
the  district  roads.  They  were  asking  for  contributions  towards 
the  maintenance  of  the  roads,  for  control  over  the  standards  and 
posts  and  equipment,  and  for  certain  guarantees  regarding  the  service, 
i*cc.  The  object  of  the  Corporation  was  to  inaugurate  a  system  of 
overhead  trolley  vehicles  in  order  to  link  up  the  existing  tramways 
with  the  outside  district.  Four  routes  were  proposed,  viz.,  from 
Uttley,  in  the  direction  of  Skipton — four  miles  ;  from  Stockbridge 
to  Nab  Lane — five  mOes ;  and  also  from  the  town  to  Oakworth  and 
to  Lane  Fields,  With  regard  to  the  powers  for  running  motcr- 
'buses,  the  object  was  to  test  other  districts  before  embarking  on 
the  construction  of  further  routes  of  trackless  tramways,  and 
also  to  have  another  system  as  a  stand-by  in  case  of  the  troUey 
system  breaking  down. 

Mr.  J.  B.  Hamilton,  the  general  manager  of  the  Leeds  Cor- 
poration Tramways,  was  called  and  gave  evidence  as  to  the  installa- 
tion of  the  railless  system  in  that  town,  which,  he  said,  had  been 
very  successful. 

After  an  adjournment,  Mr.  F.  Fitzgerald,  K.C,  who  represented 
the  Bingley  L'.D.C,  stated  that  the  Board  of  Trade  had  intimated 
that  they  would  shortly  be  prepared  to  make  a  p'-ovisional  order 
sanctioning  a  ♦^ramway  from  Bingley  to  the  Keighley  rural  area. 

The  representative  of  the  Boaid  of  Trade  replying  to  the  chair- 
man, said  the  order  had  really  been  made,  but  had  not  yet  been 
introduced  into  the  House.  The  Board  were  aware  of  the  proposal 
for  the  trolley  system,  but  they  simply  dealt  with  the  tramway 
order  on  its  merits. 

Mr.  Fitzgerald  said  that  Bingley  was  prepared  to  widen  the 
road  where  the  Board  of  Trade  thought  it  should  be  widened.  An 
agreement  had  been  come  to  with  the  Bradford  Corporation 
whereby  when  the  Bingley  tramways  were  constructed  they  would 
be  leased  to  the  Bradford  Corporation,  which  would  give  a  route 
rignt  into  Bradford. 

Having  considered  the  question  in  private,  the  Chairman  pointed 
out  that  it  would  be  diflicult  for  the  promoters  to  persuade  the 
Committee  t\>  give  powers  to  run  trackless  trolleys  over  the  same 
route  as  that  on  which  a  tramway  was  sanctioned. 

Mr.  Whitehead  having  consulted  with  his  client,  said  that  if 
Bingley  was  hostile  to  the  proposal  he  agreed  it  would  not  be  wise 
to  press  it  on  the  Committee,  but  they  did  not  believe  Bingley  was 
hostile. 

The  Chairman  having  intimated  that  the  promoters  might 
proceed   with    their   case  in   the  ordinary  way,    witnesses    from 
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Keighley  were  called  to  prove  that  there  was  a  larg-e  demand  for 
communication  between  the  Keiphley  district  and  Binpley. 

Mr.  Hamilton  was  recalled,  and  expressed  the  opinion  that  the 
routes  proposed  by  the  Bill  would  well  serve  the  district,  and  that 
the  working  would  result  in  a  profit.  There  were  no  dangerous 
places  in  the  routes  proposed,  and  as  Keigfhley  did  not  contribute  to 
upkeep  of  the  roads  over  which  motor-'buses  were  now  run,  he  did 
not  think  they  ought  to  contribute  in  respect  of  trolley  vehicles. 
The  installation  of  railless  traction  was  under  the  direct  control  of 
the  Board  of  Trade,  and  consequently  there  was  no  necessity  for 
the  local  authorities  having  supervising  powers.  If  either  motor- 
'buses  or  trackless  trolleys  were  only  run  from  the  terminus  of  the 
Keighley  tramways  to  the  boundaries  of  Keighley  and  Biugley,  it 
would  stop  through  communication  between  Keighley  and 
Bradford,  and  it  would  not  pay. 

In  cross-examination.  Witness  said  he  was  unable  to  give  any 
instance  of  a  public  authority  which  had  been  authorised  to  run 
trackless  trolleys  outside  its  district,  and  had  not  to  contribute  to 
the  upkeep  of  the  roads  over  which  the  system  ran. 

Mr.  J.  MoFFET  McElroy,  general  manager  of  the  Manchester 
Corporation  Tramways,  endorsed  the  views  of  Mr.  Hamilton. 

Mr.  D.  Gray,  manager  of  the  Keighley  Corporation  Tramways, 
gave  evidence  to  the  effect  that  whilst  he  did  not  think  an 
ordinary  tramway  service  would  pay  between  Stockcross  and  Nab 
Lane,  he  thought  a  railless  trolley  system  would  pay. 

The  Chairman  said  the  Committee  had  decided  to  strike  the 
route  from  Stockbridge  to  Nab  Lane  out  of  the  Bill. 

Mr.  Fitzgerald  asked  the  Committee  to  allow  the  Bingley 
Urban  District  Council  their  costs  in  regard  to  their  opposition  to 
this  route,  on  the  ground  that  the  proposal  had  been  unreasonable 
and  vexatious. 

The  Chairman  said  the  Committee  would  not  agree  to  this. 

The  other  part  of  the  scheme  was  passed. 

Considerable  discussion  took  place  with  regard  to  road  widenings 
and  the  question  of  the  Corporation  contributing  to  the  main- 
tenance of  roads.  Ultimately  the  Committee  decided  that  where 
the  cars  ran  county  roads  must  be  widened  to  20  ft.,  and  rural  and 
urban  district  roads  to  not  less  than  17  ft.,  except  where  such 
widening  would  mean  the  widening  of  bridges.  The  Committee 
did  not  think  the  Corporation  should  be  called  upon  to  contribute 
towards  the  maintenance  of  roads. 


Midland  and  London  and  Tilbury  Railways  Bill. 

On  Thursday,  April  2.'>th,  a  Select  Committee  of  the  House  of 
Lords,  presided  over  by  the  Earl  of  Camperdown,  passed  the 
preamble  of  the  Bill  promoted  by  the  Midland  Railway  Co,  for  the 
vesting  of  the  London,  Tilbury  and  Southend  Railway  undertaking 
in  the  Midland  Co.  The  only  opposition  to  the  Bill  came  from  the 
Great  Northern  and  the  Great  Eastern  Companies. 

Mr.  Talbot,  in  opening  the  case  for  the  promoters,  said  the  pro- 
posal was  in  no  sense  a  move  in  a  campaign  against  the  Midland 
Co.'s  rivals,  but  it  was  believed  the  amalgamation  would  result  in 
a  great  development  of  the  traffic  on  the  Tilbury  Railway. 

Sir  Guy  Granet,  general  manager  of  the  Midland  Co.,  said  his 
company  was  at  present  connected  with  the  Tilbury  Co.,  and  its 
acquisition  would  give  them  an  outlet  to  the  Thames.  The  first 
thing  they  would  probably  do  was  to  electrify  a  considerable 
portion  of  the  line,  and  he  considered  that  the  Midland  Co.,  with 
its  large  financial  resources,  could  do  this  more  quickly  and  advan- 
tageously than  could  the  Tilbury  Co.  He  considered  they  would 
first  wish  to  electrify  the  direct  route  to  Southend,  while  the  elec- 
trification of  the  lines  from  Barking  to  Tilbury  and  to  Pitsea 
would  be  the  next  development.  The  electrification  of  the  2  J  miles 
of  the  London  and  Blackwall  Railway,  over  which  the  Tilbury  Co. 
ran  to  get  to  Fenchurch  Street,  could  only  be  carried  out  by  agree- 
ment with  the  Great  Eastern  Co.,  and  he  was  prepared  to  give  that 
company  protective  clauses. 

In   cross-examination   by  MR.  BalfOUR  Browne,  K.C,  for  the 

Great  Northern  Railway  Co.,  Witness  said  there  was  nothing   in 

the  Bill  which  compelled  the  Midland  Co.  to  electrify  the  line,  but 

t  was  only  by  doing  this  that  they  could  hope  to  get  a  profit  out 

of  the  transaction. 

Mr.  a.  L.  Stride  (chairman  and  managing  director  of  the 
London  and  Tilbury  Co.)  said  that  the  reasons  which  induced  his 
board  to  agree  to  the  vesting  was  that  they  were  faced  with  a 
large  capital  expenditure  in  regard  to  increased  station  accommo- 
dation at  Fenchurch  Street,  the  electrification  of  the  line,  and  for 
new  rolling  stock. 

Before  further  evidence  was  called,  Mr.  Talbot  stated  than  an 
agreement  had  been  come  to  with  the  Great  Eastern  Co.,  with 
regard  to  Fenchurch  Street,  by  which,  amongst  other  things,  the 
Great  Eastern  Co.  agreed  to  do  their  utmost  to  facilitate  electrical 
working  over  the  Blackwall  line. 

Mr.  Balfour  Browne,  K.C,  addressed  the  Committee,  and 
urged  that  the  Great  Northern  Co.  should  be  allowed  absolute 
running  powers  over  the  line,  but  this  the  Committee  refused  to 
concede. 

Metropolitan  Railway  Bill. — After  a  protracted  hearing,  Mr. 
Soames'  Select  Committee  of  the  House  of  Commons  which  com- 
menced the  consideration  of  the  Metropolitan  Railway  Bill  before 
Easter,  has  rejected  the  principal  proposal.  The  Bill  sought 
authority  to  enable  the  company  to  make  anew  railway  at  Hammer- 
smith to  join  up  with  the  authorised  line  of  the  Great  Western 
Railway  Co.  to  West  Ealing,  and  thus  to  give  yet  another  route 
from  Ealing  to  the  City  ;  and  it  also  sought  power  to  enable  the 
company  and  the  Metropolitan  and  Great  Central  Joint  Committee 


to  construct  a  railway  from  Rickmansworth  to  Watford,  and  to 
give  the  Metropolitan  Co.  running  powers  over  the  new  Great 
Western  line  to  Ealing  Broadway.  After  hearing  a  great  deal  of 
evidence,  including  that  of  Mr.  A.  H.  Stanley,  general  manager  of 
the  Metropolitan  District  Railway  Co.,  in  opposition  to  the  Bill, 
Mr.  S.  Sellon,  and  Dr.  H.  F.  Parshall,  chairman  of  the  Central 
London  Railway,  the  Committee  decided  that  the  part  of  the  pre- 
amble of  the  Bill  relative  to  the  running  to  Ealing  was  not  proved. 
Later,  the  Committee  proceeded  to  consider  the  remainder  of  the 
Bill  which  sought  to  empower  the  company  to  make  an  extension 
from  Rickmansworth  to  Watford,  at  a  cost  of  £108,436,  This  por- 
tion of  the  Bill  was  opposed  by  the  London  and  North-Western 
Railway  Co.  who  are  contemplating,  by  their  Bill  before  Parliament 
this  year,  a  great  extension  of  the  service  to  Watford,  following  on 
the  electrification  of  parts  of  the  system.  The  Committee  found 
the  preamble  of  this  part  of  the  Bill  proved. 

Electric  Lighting  Provisional  Order  (So.  1)  Bill.— This 

Bill,  which  has  been  committed  for  second  reading,  contains  con- 
firmation of  Board  of  Trade  Orders  relating  to  the  following 
places  : — Ardsley. — Order  granted  to  the  Electrical  Distribution  of 
Yorkshire,  Ltd.  Bingley. — Order  granted  to  the  U.D.C.  Birstall, — 
Order  granted  to  the  U.D.C,  with  power  to  transfer  within  one 
year  to  the  Electrical  Distribution  of  Yorkshire,  Ltd.  Bognor. — 
Order  granted  to  W.  Tate,  of  Tower  House,  Felpham,  but  such 
powers  are  not  to  be  authorised  unless  transferred  to  a  company. 
Burnham. — Order  to  the  U.D.C,  but  powers  not  to  be  authorised 
unless  transferred  to  a  company  to  be  called  the  Burnham  and 
District  Electric  Supply  Co.  Great  Harwood. — Order  to  the  U.D.C. 
Gr-ietland. — Order  to  the  U.D.C.  Hoyland  Nether.— Order  to 
the  U.D.C,  with  power  to  transfer  to  the  Electrical  Distribution  of 
Yorkshire,  Ltd.  Launceston. — Order  to  the  Launceston  and 
District  Electric  Supply  Co.  Wimborne  and  District. — Order  to  the 
Bournemouth  and  Poole  Electricity  Co.,  Ltd. 

Tarbert  Harbour. — The  Pier  and  Harbour  Provisional  Order 
Bill  which  passed  the  Examiners  on  Monday  contains  clauses  to 
enable  the  trustees  to,  amongst  other  things,  lay  down  electric 
mains,  to  provide  tramways,  and  to  provide  motive  power  for 
tramways. 

Electric   Lighting   Provisional  Order  (No.  2)  Bill.— On 

Monday  the  above  Bill  passed  the  Examiner.  It  confirms  Board  of 
Trade  Orders  in  regard  to  the  following  :  Abercarn — Order  granted 
to  the  U.D.C,  but  not  to  be  exercised  unless  tranferred  to  the 
South  Wales  Electrical  Power  Co.  Aylesbury — Order  to  the  U.D.C 
Biddulph— Order  to  the  U.D.C.  Burnley — Order  to  the  Corporation 
for  extension  to  adjoining  parishes.  Darton  and  District— Order  to 
Electrical  Distribution  of  Yorkshire.  Doncaster — Order  to  the 
Corporation  to  extend  area  to  include  Wheatley.  Dorchester — 
Order  granted  to  J.  &  W.  Purves  to  be  transferred  to  a  company  to 
be  called  the  County  of  Dorset  Electric  Supply  Co.,  Ltd.  Ilkley — 
Order  to  the  U.D.C.  Pontefract — Order  to  the  Corporation  to  be 
transferred  to  the  Yorkshire  (West  Riding)  Electrical  Tramways  Co., 
Ltd.  Sherborne — Order  granted  to  J.  &  W.  Purves  to  be  trans- 
ferred to  the  County  of  Dorset  Electrical  Supply  Co.,  Ltd. 

Second  Readings. — In  the  House  of  Lords,  on  April  25th,  the 
Metropolitan  Railway  Bill,  Edgware  and  Hampstead  Railway  Bill, 
London  Electric  Railway  Bill,  and  the  Ramsbottom  Urban  District 
Railless  Traction  Bill,  were  read  a  second  time. 


Electricity  in  Westplialian  Collieries. — It  is  known 

that  the  use  of  electricity  in  German  collieries  has  increasingly 
progressed  during  the  past  10  years,  but  no  statistics  on  the 
subject  were  available  until  recently.  These  have  been  published 
by  Dr.  Jungst,  in  reference  to  the  coal  mines  in  the  Ruhr.  It 
appears  that  the  production  at  the  mines  amounted  to  461,600,000 
KW.-hours  in  1910,  the  source  of  power  being  coke-oven  gases 
used  in  the  working  of  large  gas  engines,  or  in  the  firing  of 
steam  boilers.  In  1906  the  output  of  electric  power  at  the  coal 
mines  in  the  Ruhr  was  only  58,000,000  KW.-hours  ;  in  1907  it 
adv.onced  to  107  millions  ;  in  1908  to  171  millions  ;  in  1909  to 
256  millions  ;  and  in  1910,  as  already  mentioned,  to  461*6  millions 
of  KW.-hours.  The  largest  producers  bear  such  well-known  names 
as  the  Gelsenkirchen  Mining  Co.,  with  58'7  millions  in  1910 ; 
the  Hibernia  Mining  Co.  with  439  millions,  the  Harpen  Co.  with 
41  millions,  and  the  Gutehofifnungshutte  with  22  millions  of  KW.- 
hours.  Uut  of  the  total  production  in  1910  the  largest  proportion 
(402  KW.-hours)  was  utilised  for  the  private  purposes  of  the 
collieries  concerned,  and  38  millions  were  used  in  connection  with 
other  plants  owned  by  the  producing  companies,  whilst  the  balance 
of  nearly  22  millions  was  disposed  of  to  third  parties  in  1910,  as 
compared  with  only  83,000  KW.-hours  in  1906.  In  addition  to  the 
collieries,  the  iron  and  steel  works  in  Rhenish-Westphalia  are  also 
large  producers  and  consumers  of  electric  power,  which  is  princi- 
pally obtained  by  the  use  of  blast  furnace  gases,  although  they  have 
not  made  such  progress  in  this  direction  as  the  purely  coal 
mining  undertakings  themselves.  In  1906  the  iron  and  steel 
works  had  an  output  of  45"7  millions,  but  the  quantity 
had  only  risen  to  106  millions  of  KW.-hours  in  1910, 
although  the  latter  does  not  include  the  production  of  the 
works  of  the  Deutscher  Kaiser  Corporation,  concerning  which  no 
particulars  are  obtainable.  About  two-thirds  (69  millions)  of  the 
output  of  the  iron  and  steel  works  were  consumed  by  the  works 
themselves,  32  millions  were  employed  in  their  o  >  n  collieries,  and 
the  balance  of  five  millions  was  sold  to  other  undertakings. 
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A.MENDMENT8. 

ROUMANIA. — With  reference  to  the  recent  note  reparding  a 
Bill  for  the  modification  of  the  Roumanian  Tariff,  the  Board  of 
Trade  are  informed  that  the  Hill  has  now  been  passed,  and  in 
addition  to  the  alterations  already  notified  the  followinff  reductions 

have  been  made  : — 

Former  rate.  New  rate. 

Lei  per  100  kg.  Lei  per  100  kg. 
Iron  or  steel  wire— 

r5  mm.  in  diameter  or  more       ...                 8  0 

From  r.5  mm.  to  '">  mm.  in  diam.                15  9 

Less  than  '5  mm.  in  diam.             ...             18  13 


Lei  =  £1. 


Kilog,  =  2-204  lb. 


BRAZIL. — With  reference  to  the  notice  which  appeared  in  a 
recent  issue  of  the  Electrical  Review  reerardins  the  proposed 
modification  of  the  Con.sular  invoice  regulations  for  goods  shipped 
to  Brazil,  the  Board  of  Trade  have  received  a  telegram  from  H.M. 
Minister  at  Rio  de  Janeiro,  reporting  that  he  has  been  ofiBcially 
informed  that  the  regulations  in  question  will  not  be  enforced 
pending  the  decision  of  Congress  with  regard  thereto. 

CHILE. — The  Chilian  Government  effected  certain  alterations  in 
the  tariff  which  were  to  come  into  force  on  April  15th  of  this 
year.  The  information  as  to  duties  leviable  on  electrical  goods  in 
Chile  previously  published  in  the  Electrical  Review  will  there- 
fore require  to  be  modified  in  accordance  with  the  following 
amendments : — 

An  additional  duty  of  5  per  cent,  ad  valorem  ia  to  be  levied  on 
articles  which  now  pay  .5,  15,  25,  35  or  60  per  cent,  ad  ralnrein  ; 
and  a  surcharge  of  10  per  cent,  is  to  be  imposed  on  the  specific 
duties  levied  under  Article  6  of  the  Tariff  Law  of  December  23rd, 
1897,  except  on  sugar  and  on  wheat  flour  ;  this  additional  duty  and 
surtax  are  to  remain  in  force  for  three  years.  A  duty  of  5  per  cfent. 
ad,  ralorem  is  to  be  levied  pevmancntlii  on  goods  which  are  now 
duty  free  under  Article  7  of  the  Tariff  Law,  with  certain  exceptions. 

PORTUGAL. — A  Bill  has  recently  been  introduced  into  the 
Portuguese  Legislature  by  the  Minister  of  Finance  providing  that 
the  duties  prescribed  by  the  Portuguese  Customs  Tariff  shall  be 
levied  in  gold  in  one  of  the  following  forms  : 

{a)  Portuguese  gold  coins  at  their  face  value  ; 

[To)  Sovereigns,  and  gold  coins  of  the  Latin  Union,  at  their  par 
value  ; 

(«)  Duly  guaranteed  cheques  on  London,  Paris,  Brussels,  Berlin, 
and  Amsterdam,  in  pounds  sterling,  francs,  marks,  and  florins, 
respectively,  at  their  par  value  ; 

(rf)  "  Gold  warrants,"  i.e.,  special  bonds  intended  exclusively  for 
the  payment  of  Custom  duty  issued  by  the  Bank  of  Portugal 
or  by  other  banks  and  bankers  authorised  by  the  Government. 
These  "  warrants,"  made  out  for  the  amount  of  duty  for  which 
each  consignment  of  imported  merchandise  is  liable,  will  be 
sold  at  such  a  premium  as  circumstances  and  competition  may 
dictate. 

For  consignments  cleared  through  Customs  offices  of  the  Con- 
tinent or  adjacent  Islands,  or  through  urban  sub-ofilces,  on  which 
the  amount  of  duty  does  not  exceed  4,500  reis  (about  £1),  and  for 
consignments  cleared  through  other  Customs  sub-offices  on  which 
the  amount  of  duty  does  not  exceed  18,500  reis  (about  £4),  payment 
may  be  made  in  national  currency,  the  duty  in  these  cases  being 
increased  by  an  amount  corresponding  to  the  average  premium  on 
gold,  as  determined  by  the  Government  each  week. 


EXPIRING    PATENTS. 


{Continued  from  page  700.) 

9,802.  April  28th,  1898.  "  Drivingprinting,  Ac,  machines  by  eleotromotoi-s." 
W.  A.  Clatwouthy,  W.  H.  Holmes,  A.  Holmes,  J.  H.  Holmes,  L.  W.  Holmes 
and  E.  Holmes,  trading  as  J.  H.  Holmes  &  Co.  Relates  to  a  method  of,  and 
means  for,  driving  printing  and  other  machines  at  variable  speeds  by  electric 
motors.  The  machine  is  driven  direct  by  a  large  motor  at  high  speed  when 
printing,  and  is  driven  slowly,  as  when  making  ready,  ^c,  by  a  small  motor 
geared  to  the  driving  shaft  by  worm  and  screw  gears  and  a  clutch.  When  the 
switch  is  operated  the  circuit  through  the  small  series-wound  motor  and  the 
solenoid  is  closed.  The  latter  operates  to  engage  the  clutch  through  which 
the  small  motor  drives  the  machine.  Further  movement  of  the  bridge  pieces 
closes  the  main  switch  ;  later  it  closes  the  circuit  through  the  armature  of  the 
large  shunt- wound  motor.  When  the  speed  of  the  large  motor  becomes  greater 
than  that  of  the  small  motor,  the  clutch  over-runs  and  the  cone  of  the  solenoid 
is  operated  by  it  to  connect  the  two  cont.icts,  closing  a  circuit  which  short- 
circuits  the  magnet.    This  releases  the  switch  and  throws  out  the  small  motor. 

10,291.  May  5th,  1898.  "  Relates  to  Rheostats."  C.  Wirt.  A  continuous 
metal  ribbon  is  wound  or  folded  into  a  number  of  connected  sections.  These 
may  be  made  by  winding  them  on  a  circular  or  elliptical  mandrel,  and  after- 
wards pressing  them  flat.  The  layers  in  each  section  are  separated  by  applying 
an  insulating  cement  to  the  ribbon  as  it  is  wound,  or  by  oxidising  the  surface 
of  the  ribbon,  or  otherwise.  The  connected  sections  are  arranged  circularly 
on  mica  or  asbestos  insulation  in  a  ribbed  case.  Each  section  is  covered  by  a 
metal  sector,  and  the  sectors  are  held  down  by  insulating  material  below  a 
covering  ring. 

11,158.  May  16th,  1898.  "  Electric  railways,  &o."  H.  H.  Leiqh.  (F.  J. 
Sprague.)  Relates  to  methods  of  controlling  electrically-driven  trains  from 
any  desired  point  on  the  train,  which  may  be  built  up  of  vehicles,  arranged 
in  any  order  and  any  or  all  of  them  carrying  one  or  more  driving  motors  or 
none  at  all.    In  the  simplest  form,  two  wires  run  the  length  of  the  train  and 
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Couplings  of  like  condtructions  are  gecur<rd  at  ine  en'i  of  each  car,  and  connec- 
tion is  made  by  a  detachable  connecting  piece.  The  speed-controlling  wires 
are  arranged  vertically  and  the  direction-controlling  wires  horizontally.  The 
fixed  part  of  tl.e  coupling  is  completely  shrouded  and  carries  the  contact  plagi 
on  an  insulating  block.  The  flexible  connecting  piece  is  fitted  with  a  socket 
piece  at  each  end  and  with  a  key  to  fit  in  the  keyway. 

ll,ir,8B.  May  ICth,  1WJ8.  ••  Controllingelectric motors."  H.  H.  Leioh  ft".  J. 
Sprague).  Relates  to.  apparatus  for  controlling  motors  used  for  traction  par- 
poses,  such  as  are  described  in  Bpecificaticn  No.  11,1£M,  x.h.  IHV.  A  number  of 
vehicles  are  adapted  to  be  coupled  up  as  a  train,  and  each  vi-hicle  baa  a  con 
troller  operated  by  a  pilot  motor  controlled  by  a  master  controller.  The  main 
switch  is  driven  by  the  pilot  motor  through  worm  gearing  and  a  flexible 
coupling,  notched  wheels  serving  to  hold  the  switch  in  the  proper  position. 
The  reversing  switch  is  operated  when  one  of  a  pair  o(  cores  ia  drawn  within 
the  corresponding  coil.  The  cores  fit  closely  to  the  tube  of  the  coil,  so  as  to 
form  a  dash-pot  arrangement,  and  blow-out  magnets  are  fitted  around  the 
contacts  to  minimise  arcing.  In  modified  arrangemf;nt->  the  reversine,  the 
resistance  and  the  series  multiple  switches  are  separately  controlled,  and 
additional  switches  are  provided  for  cutting  oui.  the  pilot  motor  when  the  main 
switch  is  in  its  limiting  positions. 

12.325.  June  1st,  1898.  "  Wireless  telegraphy."  G.  MxHcojn  and  Wirclksh 
Telegraph  and  Signal  Co.  Relates  to  the  class  of  apparatus  described  in 
specification  No.  12,0.39,  a  d.  1896.  The  receiving  apparatus  including  the 
coherer  with  its  trembler  and  choking  coils,  relay  batteries  and  resistances,  is 
enclosed  in  a  metal  case.  The  coherer  and  relay  circuits  are  connected  on 
one  side  to  the  metal  case,  which  is  put  to  earth  by  a  wire.  The  other 
terminal  of  the  coherer  circuit  is  formed  as  a  clip  for  engagement  with  a  plug 
on  the  end  of  the  flexible  connection  of  the  aerial  conductor  ;  this  plug  can  be 
connected  as  desired  to  the  transmitter  circuit.  The  relay  is  connected  to  the 
recording  receiver  by  the  case  connection  and  by  a  wire  which  passes  insu- 
latingly  through  the  case  to  a  chamber  containing  a  coil  of  insulated  wire 
sheathed  with  tinfoil. 

11.326.  May  18th.  1898.  "Cord  winches."  W.  H.  Btcrge.  An  automatic 
cord  reel  applicable  to  taking  up  leads  for  electric  lamps,  consists  of  a  loose 
bobbin  through  which  the  cord  is  passed,  and  which  is  connected  to  a  support- 
ing tube  by  a  coiled  spring.  The  tube  is  screwed  into  a  projection  in  one  half 
of  a  spherical  case,  and  locked  by  a  nut.  Before  the  cord  is  applied  the  bobbin 
is  tutned  on  the  tube  to  wind  the  spring  sufficiently  to  support  the  weight  that 
is  to  be  supported,  and  the  bobbin  is  tuen  held  temporarily  by  a  screw 
engaging  an  arm  of  the  tube  until  the  cord  has  been  passed  throngh  a  hole  in 
the  bobbin. 

11,627.  May  23rd,  1898.  "Electric  conductors."  W.  8.  Smith.  Electric 
conductors  are  formed  of  a  central  metallic  core  covered  with  one  or  more 
spirals  of  metallic  tape.  The  tape  employed  is  of  the  same  metal  as  the  core, 
a  suitable  adhesive  being  employed  when  necessary. 

12,326.  June  Ist,  1898.  "  Wireless  telegraphy."  G.  Marconi  and  Wirelkss 
AND  Telegraph  Signal  Co.  Relates  to  improvements  in  that  class  of 
apparatus  described  in  Specificaticn  No.  12,039,  a  d.  1896.  The  coherer  is 
connected  to  the  secondary  cf  il  of  a  fine  wire  induction  coil,  the  primary  of 
which  is  connected  between  the  aerial  conductor  and  the  earth  or  a  capacity. 
A  condenser  is  in  series  with  the  secondary  and  the  coherer.  The  circuit  of 
the  local  receiver  is  provided  with  choking  coils,  and  forms  a  parallel  circuit. 
Several  forms  of  induction  coil  are  described  in  which  the  primary  is  wound  in 
parallel  or  series  parallel  sections,  and  the  secondary  is  formed  of  one  or  more 
sections  having  decreasing  numbers  of  turns  in  the  several  layers. 

12,481.  June  2nd,  1898.  "  Driving  dynamos."  E.J.Preston.  Thedynamo 
used  for  electric  lighting  railway  vehicles  is  suspended  at  each  end  by  a  pair 
of  links  from  the  underframe  of  the  carriage.  The  driving  belt  is  maintained 
taut  by  the  weight  of  the  dynamo  and  the  tension  of  the  belt  is  regulated  by 
means  of  an  adjustable  counterweight  or  an  adjustable  spring. 


12,731.  June  7th,  1898.  "Electric  telegraphs."  A.  Muikhead.  Cable 
circuits  for  submarine  working  are  provided  with  inductance  coils  and  con- 
densers in  series  with  the  cable  and  artificial  cable.  The  receiver  m.%y  be  of 
any  type,  and  is  shown  with  an  adjustable  inductance  shunt.  The  transmitter 
is  shunted  by  an  inductance,  both  being  connected  to  the  arm  of  a  balancing 
rheostat. 

1.9,680.  June  aoth,  1898.  "Secondary  batteries."  S.  W.  Hakt  and  E.  J. 
Clark.  The  plates  are  held  together  by  insulating  bolts  which  pa.«s  through 
retaining  bars  through  holes  in  the  plates  and  through  holes  in  insulating 
washers  placed  between  the  plates  and  acting  as  separators.  The  lugs  of  the 
plates  of  one  polarity  are  connected  together  by  casting  on  them  a  bridge  with 
a  main  central  contact  piece  in  which  is  a  tapered  hole  and  which  is  connected 
with  a  similar  piece  of  another  cell. 

14,127.  June  25th,  1898.  "  Heating  :  medical  appliances."  H.  J.  Dowsing. 
Relates  to  apparatus  for  utilising  radiant  heat  or  light  for  medical  and  other 
purposes.  The  incandescent  electric  lamps  are  supported  partly  by  their  on- 
nection  to  the  ends  of  the  chambers  and  partly  by  metal  clips  secured  to 
angular  reflectors.  The  chambers  are  of  metal  or  other  suitable  material. 
Screens  are  provided  between  the  radiating  source  and  the  space  or  i^art  under 
treatment. 

15,041.  July  8th,  1898.  "  Electric  cut-outs."  British  Thoxson-Hocston 
Co.,  Ltd.  (E.  M.  Hewlett).  Relates  to  the  moving  arm  of  the  cut  out  which 
is  connected  to  the  resetting  handle  by  a  toggle  arrangement  controlled  by  an 
electromagnet  and  tripping  mechanism.  The  hai'dle  is  moved  downwards  to 
reset  the  apparatus.  The  fixed  terminals  are  fitted  with  brushes  and  carbons. 
The  armature  is  held  up  by  a  spring  acting  through  a  pivoted  bar  and  handle. 
When  It  is  pulled  down,  as  by  an  excessive  current,  its  end  strikes  the  latch 
and  liberates  the  pawl  to  release  the  cut-out. 

(To  be  continued.) 


Book  Notices. —  Yel/oirsmufs.  By  A.  Gowans  Whyte. 
London:  William  Blackwood  ..t  Sons.  ll'12.  Price  ils. — The  sub- 
title of  this  book  is  "A  Holiday  Tale"  ;  it  is,  in  a  s^nse,  a  tale  of 
a  holiday,  and  is  certainly  a  suitable  tale  for  a  holiday,  but  the 
limitation  was  hardly  necessary,  for  it  is  well  worth  reading  at  any 
time.  The  characters  are  portrayed  with  originality  and 
vraisemblance,  and  the  dialogues  are  never  wearisome  :  the  plot 
holds  the  reader's  attention  to  the  end.  and  thoutrh  the  story  ends 
rather  in  the  air.  one  feels  that  there  is  nothing  more  to  be  said, 
and  the  author  wisely  says  it.  The  tale  has  no  connection  with 
the  electrical  industries  except  the  author  ;  the  hero,  in  fact,  is  a 
vinegar  manufacturer  who,  after  years  of  absorption  in  his  business, 
discovers  a  world  of  thought  and  emotion  of  whose  existence  he 
had  been  but  dimly  aware.  He  is  sucked  into  a  whirlpool  of 
romance,  aSid  after  a  series  of  bewildering  gyrations,  is  gently 
restored  to  his  normal  surroundings  wi'^h  a  new  outlook  on  life. 
We  have  read  the  story  with  pleasure  and  edification. 


740 


THE    ELECTRICAL    REYTEW„ 


[Vol.  70.     No.  1,797,  May  :?,  1912. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  Mkbbrb.  W.  P.  Thompsoh  &  Oo., 
Electrical  Patent  Agents,  286,  High  Holborn,  London,  W.O.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


8,843.     "Electric  boll  alarm."    R.  H.  Mabsh.    April  15th,  1912. 

8,846.  "Telephone  systems  and  the  registration  of  calls  and  messages 
therein."     H.  Hawthorn  and  H.  Thomas.    April  15th,  1912. 

8,864.  "Ceiling  roses  and  lihe  electrical  fittings."  T.  Kearns.  April  15th, 
1912. 

8,894.  "  Electric  measuring  instruments."  E.  A.  Faoerlund.  April  15th, 
191^.    (Complete.) 

8  907.  "Electric  arc  litrhts."  General  Composing  Co.,  G.m.b.H. 
(Divided  application  on  15,474/11,  July  3rd.  Convention  date,  July  4th,  1910, 
Germany.)    April  15th.    (Complete.) 

8  908.  "  Process  for  the  better  utilisation  in  therapeutics  of  the  products  of 
decomposition  of  radio-active  elements."  8.  Saubermann.  (Convention  date, 
April  13th,  1911,  Germany.)    April  15th.     (Complete.) 

8  917.  "Automatic  photometric  electrical  variable  resistance."  J.  W. 
Haggard.    April  16th. 

8  951.    "Non-polar,  unipolar,  or  homopolar  dynamo."  P.  Hynes.    April  16th. 

8  986.  "  Apparatus  for  starting  multiple  cylinder  internal-combustion 
motors'  by  me^ns  of  magnetos."  Weckerlein  and  Sitocker.  (Convention 
date,  October  11th,  1911,  Germany.)    April  16th.     (Complete.) 

8  989.  "  Apparatus  for  producing  contacts  at  adjustable  periodic  intervals." 
Boo.  A-  Granocx  &  Co.  (Convention  date,  October  10th,  1911,  France.) 
April  16th.    (Complete.) 

8  997.  "  Telephone  exchange  system."  M.  L.  Johnson.  April  16th.  (Com- 
plete.) 

9  010.  "  Telephone  metering  systems  and  apparatus  therefor."  British 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
April  16th. 

9,046,  "Contacts  for  electric  controllers  or  switches."  G.  P.  Fairless  and 
S.  N.  Warren.    April  17th. 

9,075.  "Electro-deposition  of  metals."  A.  Leuchter.  April  17th.  (Com- 
plete.) 

9  076.  "  Suspension  devices  for  cables,  trolley  wires,  and  the  like."  British 
Thoaison-Houston  Co.,  Ltd.  (AUgemeine  Elektricitats  Ges.  Germany.) 
April  17th. 

9  134.  "Speed  regulation  of  alternating  current  induction  motors." 
Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens  Schuckertwerke  G.m.h.H. 
Germany.)    April  18th.    (Complete.) 

9  147.  "  Rotary  annular  multipolar  magnetic  separator."  Maschinenbau 
Anstalt  Humboldt.  (Convention  date,  April  19th,  1911,  Germany.)  April  18th. 
(Complete.) 

9  148.  "  Anode  supports  for  use  in  electro-plating."  Ppirella  Co.  or 
Great  Britain,  Ltd.    (Ppirella  Co.,  United  States.)    April  18th.    (Complete.) 

9  149.  "  Anode  supports  for  use  in  electro-plating."  Spirella  Co.  of 
Great  Britain,  Ltd.    (Ppirella  Co.,  United  Slates.)    April  18th.    (Complete.) 

9,154.  "  Electrical  winding  gear  for  clocks  and  the  like."  L.  J.  Aron  and  C. 
Wiener.    April  18th. 

9,168.  "  Lamp  arrangements  for  electric  lighting."  H.  T.  Harrison,  April 
18th. 

9.178.  "Submarine  sound  direction  finders."  L.  I.  Blake.  April  18th. 
(Complete.) 

9.179.  "  Telephony."    S.  G.  Brown.    April  18th. 

9,181.  "  Method  of  setting  or  adjusting  from  a  distance  through  the 
medium  of  periodic  oscillations  of  different  frequency."  E.  F.  Huth  G.m.b.H. 
(Convention  date,  April  18th,  1911,  Gei-many.)    March  18th.     (Complete.) 

9,203.  "Electric  resistance  furnace."  L.  Ubbelohde."  April  18th. 
(Complete.) 

9,210.  "  Alternating  current  motors."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    April  18th. 

9  211.  "Governing  mechanism  for  centrifugal  compressors."  Warwick 
Machinery  Co.  (1908),  Ltd.  (General  Electric  Co.,  United  States.)  April 
18th. 

9,263.    "  Electric  traps."    S.  Takacs.    April  19th.    (Complete.) 

9,278.  "  Terminals  for  electric  batteries."  H.  Lucas  and  G.  H.  Jackson. 
April  19th. 

9,302.  "Device  for  securing  shades  and  the  like  on  electric  lampholders." 
W.'j.  iNSTAN  and  A.  Holt.    April  19th. 

9,309.  "  Electric  cables."  Western  Electric  Co.,  Ltd,  (Western  Electric 
■  Co.,  United  States.)    April  19th.     (Complete.) 

9,328.     "  Electric  motors."    A.  Lehmann.    April  19th. 

9,338.  "Device  for  disinfecting  telephone  mouthpieces  and  other  similar 
instruments."    S.  B.  Dewhirst.    April  20th. 

9,369.  "  Method  of  indicating;  to  ships  the  presence  ol  icebergs  or  other 
obstacles."    W.  Grimshaw.    April  20th. 

9,374.  "Junction  and  test  boxes  bonding  sleeves  for  electrical  purposes." 
B.  A.  PiLKiNGTON.     April  20th. 

9,379.  "  Regenerative  process  for  use  in  electro-zincing."  F.  E.  Hampton. 
April  20th. 

9,360.  "  Apparatus  for  electro-galvanising  small  articles."  F.  E.  Hampton. 
Apil  20th. 

9,382.  "Automatic  electric  switch  devices."  Fried.  Krupp  Akt.-Qes. 
(Convention  date,  June  7th,  19U,  Geimany.)    April  20th.    (Complete.) 

9,411.  "  Electric  measuring  instruments."  C.Hubert.  April  20th  (Com- 
plete.) 

9.416.  "  System  of  electric  generation  and  transmission  for  motor-driven 
vehicles,  locomotives  or  trains."    H.  Leitner.     April  20lli. 

9,422.  "  Telegraphy  and  telegraphic  apparatus."  J.  S.  Enright  and 
Gresham  Finance  Corporation,  Ltd.    April  20th. 

9,426.    "Electrical  distribution  systems."    J.  Bi.iUR.    April  20th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  'obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 

Electromagnetic  Ore-Separators.    R.  Steinert  and  N.  Stein.    1,619.    January 

21st. 
Self-Regulatino    Dynamo-Electric    Machines.     A.  H.   Midgley  and    C.  A. 

Vandcrvell.    2,158.    January  27th. 
Suspensio.i    op   Electric  Conductors.    Allgomeine  Elektricit&ts  Ges.    4,628. 

February  20th.    (February  24th,  1910.) 
Electric  Motor  Controllers.    R.  Edwards  and  E.,/8.  Stait.    6,996.    March 

aist. 


Devices   for   Suspending,    Lowering    and    HoisTiN(i    Electric   and   otheb 

Lamps.    Johnson  &  Phillips,  Ltd.    7,092.     March  2Ist. 
Electric  Meters  and  the  like.    R.  B.  Hill.    7,522.    March  25th. 
Telephone  Exchange  Systems.    E.  E.  Clement.    7,611.    March  27th. 
Dynamo-Electric    Machines    fob   Generating    Hiqh-Prequency    Electuio 

Currents.    J.  G.  Balsillie.    7,749.    March  28th. 
Controlling    Electric   Motors.     A.  L.  Holmes  and  D.  C.  Holmes.    7,785. 

March  29th. 
Continuous  Electric  Switch.    R.  Johnson.    7,872.    March  30th. 
Type-Pbinting  Electric  Telegraphs.    E.  Belin.    9,656.    April  19th. 
Electric  Lifts.     H.  Manyat.     10,848.    May  4th. 
Mine    Exploders.      Sterling  Telephone  and    Electric  Co.      (Schaffler  &  Co., 

Austria)  12,145.    May  19th. 
Electric   Signal  Systems  for  Railways  and  the  like.     British  Thomson- 
Houston  Co.    (General  Electric  Co.)    12,579.    May  24th. 
Pole-Shoes   op    Magneto-Electric    Machines   for    Ignition    Purposes   in 

CONNECTION  WITH  Internal-Combustion  Enoines.    Eleotric  and  Ordnance 

Accessories  Co.,  J.  R.  Garner  and  N.  Collins.    13,246.    June  2nd. 
Intercommunication  Telephone  Systems  with  Secrecy.    H.  E.  R,  Roose  and 

W.  Finlay.    13,601.    June  7th. 
Electric   Houns  and   like   Signalling  Devices.    S.  Manson.    15,138.    June 

28th.     (October  Sid,  1910.) 
Galvanic     Socks    or     Loosr.    Soles    for    Boots    and     other    Footwear. 

N.  Pultinger.     15,279.    June  30th. 
Telephone  Exchange  Systems.    W.  Aitken  and  British  Insulated  and  Helsby 

Cables,  Ltd,     15,503.    July  4th. 
Telephones.    B.  Gwozdz.    18,235.    August  11th.    (June  2ud,  1911.)    (Addition 

to  No.  11,234  of  1911.) 
Telephone    Station.     C.  B.  Redfern.    (Telephon   Automaten  Ges.)     19,352. 

August  28th. 
Common-Battery  Telephone   Systems.    Aktiebolsget  L.  M.  Ericsson  &  Co.) 

21,924.     October  4th.     (October  7th,  1910.) 
Appliance   for   Obtaining    Static   Electricity   from    either   Positive    or 

Negative  Pole  of  the  Secondary  of  an  Induction  Coil.     G.  C.  Blake. 

22,6'iD.     October  14th. 
Electric  Heating  and   Sterilising  Apparatus.      Poc.  Eleotro-Industrielle  ct 

Anciens  Etablissements  Mathieu  Reiinis.    28,?28.    October  27th.     (October 

27th,  1910.) 
Primary  Cells  with  Depolariser.    Z.  Szpor.    26,842.    November  30th. 
Interrupting  Devices  for  Internal-Combustion  Engines.    Firm  of  Robert 

Bosch.    26,929.    December  1st.    (November  7th,  1911.) 
Electrically-Heated    Thermal   Accumulator,     A.  Rittershaussen.     27,848. 

December  11th. 
Electrical    Heating    of    Service    or    Dinner    Lifts.     Hodgson.     27,893. 

December  12th. 
Dynamo-Electric  Machines.     A.  H.  Midgley  and  C.  A.  Vandervell.    15,038. 

June  27th. 
Construction  OF  Electric  Plug  Connection.    A.A.Price.    16,081.    July  lltb. 
AuTcMATio  Telephone  Exchange  Selector.     F.  R.  McBerty.     16,867.     July 

22ud.     (July  23rd,  1910.) 
Purification  of  Asbestos.    British  Thomson-Houston  Co.    (General  Electric 

Co.)    16,960.    Ju.y  23rd. 
Alternating-Current    Commutator    Generators.     Siemens    Bros.  Dynamo 

Works,  Ltd.     (Siemens-Schuckertwerke  Ges.)    17,040.    July  23rd. 
Holders  or  Carriers  for  Supporting  Incandescent  Electric  Lamp-Shades 

AND  the  like.     R.  Stafford  and  C.  P.  Barnes.     18,036.    August  9th, 
Starting   Switches   for   Electric   Motors.     Siemens  Bros.  Dynamo  Works, 

Ltd.,  and  E.  Schupp.    18,675.    August  17th. 
Trollies    or   Collectors   for   Electricity.    J.  Coan  and  8.  Cook.    19,695. 

September  4th. 
Process    for    the    Manufacture    of    Electric    Metal-Filament    Lamps. 

K.  Schwab.    20,224.    September  12th.     (May  4th,  1911.) 
Safety  Device  for  Electric  Cables.     Siemens-Scbuckertweike  Ges.    20,996. 

September  14th.     (May  2nd,  1911.) 
Annunciators  for  Hotels  and  the  like.     W.  P.  Thompson.     (Akt.-Ges.  Mix 

und  Genest  Telephon  und  Telegraphen  Werke.)    22,b48.    October  3rd. 
Electric  Contact-Making  and  Cut-Out  Devices  for  Electrically  IriGHTiHG 

Motob-Cars  AND  other  Vehicles  AND  Rolling  Stock.    J.  Polkey.   24,431. 

November  ard. 
Electric  Reading  Lamps.    R.  E.  Burnhani.    25,211.     November  13th. 
Electrodes  for  Arc  Lamps.    H.  Beck.    25,916.     November  20th. 
Method    and   Apparatus    for    the    Electric   Transmission    op    Pictures. 

L.  Tschorner.    27,474.    December  7th.     (February  llih,  1911.) 
Apparatus    for    Lifting    the    Brushes    and    Short-Circuiting    the    Rotor 

Windings  of  Alternating-Current  Dynamo-P  lectric  Machines.    Bruce 

Peebles  &  Co.  (incorporated  1908)  and  F.  G.  Brookhouse.    28,682.    December 

20th. 
Control  Systems  for  Electric  Motors  for  Driving  Reversing  Mechanisms 

AS  Applied  to  Machine  Tools.     Vickers,  Ltd.,  and  B.  E.  Ellison.    7,882. 

March  29th. 
Electromagnetic  8tep-by-Rtep  Mechanism  for  Electric  Clocks  and  other 

PURPOSES.    G.  B.  Bowell  &  Bowell.    8,03i^.    March  30th. 
Electric   Motor-Controlled    Regulating   Devices  for    Fubnace-Dampers, 

Valves  AND  the  LIKE.     O.  Renntrt.    8,15i.    March  31st.    (April  1st,  1910.) 
Wireless  Telegraphy.    R.  Bull,  O.  Arnesen  and  B.  Sixer.    8,286.    April  1st. 
Magneto-Electric  Machine.     L.  Lindos.    8,340.    April  3rd. 
Means  for   Magnifying   Small  Mechanical  or  Electrical  Effects.    E.  8. 

Heurtley.    8,397.    April  4th. 
Remote    Control    Systems   fob   Electrically-Driven   Vehicles.     Elektro- 

mntoren  Werke    Hermann.      10,551.      May    1st.      (September    22nd,    1910. 

Addition  *o  No.  10,550  of  1911.) 
Electric  Furnaces.   Plauson,  N.  Zsvetaeff  and  T.  Tistchenko.   10,858.  May  4th. 
Means  for  Attaching  Arms  to  Telegraph  and   other  such  Poles,  and  in 

the    Manufacture    thereof.     H.   L/ench.     10,917.     May  6th.     (Cognate 

application.  No.  12,628  of  1911.) 
Means  for  Att.iching  Lamp-Shades  or  the  like  to  Electric  Lampholdebs. 

J.  G.  Berry.     12,784.    May  29th. 
Electrical  Current-Controlling  Device.    A.  E.  Berdon.    15,149.   June  28th. 

(July  5th,  1910.) 
Electric  Furnaces.     British  Thomson-Houston  Co.    (General  Eleotric  Co.) 

17,060.    July  25th. 
Magneto-Electric  Machines.    N.  Flint.    18,702.    August  19th. 
Electrical  Contholiers.     Bray.  Markham  &  Reiss,  Ltd.,  F.  N.  Bray,  F.  R. 

Markham  and  F.  E.  Reiss.    19,366.    August  30th. 
Electrical    Alarm    Apparatus    for    Cash-Boxes,    Jewel-Boxes    and    like 

RtCEPTACLES.     G.  Downing  and  P.  S.  Moulton.    S5,44B.     Novembtr  15th. 
Electric  Arc  Lamps.     W.  Rogers  and  G.  Rowe.    26,511.     November  27th. 
Apparatus  Adapted  for  Use  with  a.\'  Alternating  Current  for  Sion.\lling 

to  a  Di.stance.     Hartmann  &  Braun  Akt.-Ges     26.648.    November  27th, 

(December  21st,  1910.) 


y^l 


1912. 

Switching  Apparatus  for  Telephone  Exchange  Systems.  E.  E.  Clement. 
3  947.  February  10th.  (Divided  application  on  No.  7,611  of  1911.  March 
27th.) 
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()NK  of  tht  questions  which   no  conference,  no  matter  how" 
convened  or  by  what  chairman  it  may  be  guided,  can  be 
reasonably  expected  to  settle,  is  that  of  competitive  tender- 
ing on  certain  branches  of  manufacturing.      We  have  not 
forgotten,    in    making   this  remark,  that  in  one  branch  of 
electrical   manufacturing  an    Association  of    manufacturers 
does,    in     effect,    if   not   in    avowed    intention,    keep    up 
qualitij  of  output  and  prices  within  the  home  market.     But" 
in  that  case  standardisation  has  been  simple,  the  price  of 
raw  material  is  a  substantial  item,  and  the  formulation  of 
the  detailed  principles  of  a  common  policy  relatively  easy. 
We  have  had  futile  attempts  at  emulation  in  some  other 
branches  of   electrical  manufacturing,  but   the   complexity 
of  the  interests  involved  has  prevented  these  projects  from 
'     coming  to  fruition.     We  believe,  however,  that  co-operation 
is  not  a  wild  impossibility.     The  situation  is  full  of  difficul- 
ties, and  a  recognition  and  discussion  of  these  is  of  interest. 
Let  us  first  consider  the  mental  attitude  of  the  recipient 
of  a   number  of  tenders.     A  firm  of  merchants  may  receive 
a   number    of    tenders    based    merely    on   a    schedule  of 
quantities,   varying   as   such  tenders  always  do.     The  sum 
total  at  the  foot  of  the  tender  has  in  general  far  more  to  do 
with  the  placing  of  the  order  than  the  technical  details  of  the 
pious   generalities   and   details   of   guaranteed  performances 
bound  in  a  decorative  cover  which  accompany  the  tender.  Of 
course  the  personality  of  the  manufacturer's  representative 
has  some  persuasive  value  with  the  buyers,  whose  eai-s  arc 
filled  with  the  asseverations  of  Mr.  Codlin  or  Mr.  Shoil.     Or 
again,  a  large  commercial  undertaking  may  decide  to  purchase 
some  electrical  plant.     It  may  not  always  know  exactly  what 
it  wants  or  what  is  best  suited  for  its  requirements,  but  its 
first  interest  in  the  matter  is  that  of  getting  some  index  of 
the  cost.     As  a  start  it  obtains  a  price  and  scheme  from 
some  firm,  very  generally  the  one  whose  representative  may 
have    first    succeeded   in    jtersuading    it    to    consider   the 
matter.     Then,  if  not  frightened  at  the  outlay,  it  may  ask 
for  other  schemes  and  tendei-s,  and  quite  conceivably  place  an 
order  with  the  firm  quoting  the  lowest  price,  without  regard 
to  technical  detail.     In  some  cases,  of  course,  a  board  of 
directors  may  call  in  a  consultant  to  report  on  the  schemes 
and  recommend  one  for  their  acceptance.     As  no  two  men 
see  anything  from  the  same  perspective,  the  consultant  is 
probably  driven  to  take  up  the  attitude  that  none  of  the 
proposals  coincides  exactly  with  his  own  view  of  the  needs  of 
the  case.     One  may  l>e  unnecessarily  elaborate,  another  may 
lack  important  essentials.     The  prospective  purchaser  then 
becomes  aware  of  the  imiiortance  of  requiring  tenders   all 
approximately  to  the  same  common  scheme  ;  the  consultant 
prepares  such,  and    further    teridei-s   arc    invited.      Given 
the  capable  impartial  consultant  who  does  not  embroider  a 
scheme  with  pretty  and    costly   frilUngs,  tenders    become 
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more  strictly  comparable,  and  a  true,  if  not  always  super- 
ficially apparent,  suvine:  of  capital  outlay  results.  This, 
however,  must  not  be  held  to  imply  that  the  position  of  the 
impartial  consultant  is  an  easy  one.  Pressure  is  often 
exerted  to  induce  him  to  invite  or  to  receive  tenders  from 
firms  in  whom  he  may  not  have  full  confidence,  and  he 
will  at  times  find  it  hard  to  justify  to  a  board  of 
directors  the  acceptance  of  any  but  the  lowest  tender. 

At  this  stage  in  the  negotiations,  serious   developments 
have    been   known    to    arise.      The    magnitude    of    these 
in    the     case     of  .  a     large     and     complex    project    will 
depend  upon  whether  or  not  an  "  omnibus  "  specification 
has  been  issued  to,  say,  four  firms,  leaving   them  to  obtain 
sub-tenders     for    divers    items     such    as    boilers,    cables, 
turbines,  or  tramway  poles.   The  alternative  is  to  sectionalise 
any  big  scheme  into   its    distinctive   divisions,  and  obtain 
tenders  on  each  of  these.   The  evil  which  may  happen  will  in 
the  latter  case  be  localised,  but  it  is   none  the  less  a  serious 
evil.     It  is  axiomatic  that,  when  once  the  tender  is  in,  no 
deviation  should  be  permitted.     Yet  one  has  heard  of  Dutch 
auctions,  and  one  does  know  that  honest  consultants  have 
thrown  clients  up  in  disgust  because  of  their  introduction  in 
such  cases.     Equally  it  is  alleged,  and  we  fear  with  some 
justice,  that  certain  persons  engaged  in  an  advisory  capacity 
have  in  their  arm-chairs  played  the  part  of  the  auctioneer. 
The  contractor  is  squeezed  in  his  price.     He  is  told  in  effect 
that  "  so-and-so  is   offering  to  do  it  10  per  cent,  cheaper 
than  your  price,  if   you  can  meet  us  then,  of  course,  &c." 
In  such  cases  the  lowest  tender,  if  not  accepted,  becomes  the 
lever  in   depressing  the  prices   of  firms  of  better   repute. 
AVith  the  "  omnibus  "  type  of  tender,  matters  may  be  much 
worse,  and  the  huckstering  of  the  Dutch   auction  may  be 
repeated  between  the  main  and  each  sub-contractor.     It  is 
argued,    therefore,  that  it   is   desirable   that   this   type   of 
specification   should    disappear,   for    absolute    impartiality 
on    the    part    of     the     consultant     cannot     prevent    the 
"  squeezing "  policy  being    carried    out    in   the    provinces 
in  an  accentuated  form.     The  factor  which  has  produced 
the    omnibus   tender,    particularly    in    lighting,    traction, 
or  power  schemes  for  places  abroad  (where  one  firm  has 
undertaken  the  contract  not  only  for  supplying  plant,  but  also 
for  erecting  and  handing  over  a  completed  installation),  has 
been  the  centralisation  of  responsibility  between  the  purchaser 
and  contractor.     It  is  not  impossible  to  indicate  a  via  media 
between  the   risk   of   squeezing   contractors  for  machinery 
by     the     main     contractor     and     the      centralisation      of 
financial  responsibility  in  these  cases.     Too  much  may,  how- 
ever, be  paid  for  centralised  responsibility.     From  the  point 
of  view  of  economy  in  capital  and  economy  in  departmental 
administration  of  the  factory,  the  omnibus  specification  is 
not  efficient.     If  six  firms  are  asked  to  tender  for  a  contract 
with,  say,  a  dozen  distinctive  sections,  of  which  two-thirds 
come  from  outside  their  own  works,  it  falls  upon  each  of  the  six 
main  firms  to  get  out  comprehensive  prices,  and  a  multiplicity 
of  drawings,  and  to  co-ordinate  purely  for  tender  purposes 
the  component  items  of  their  scheme.     It  is  <j[uite  obvious 
that  this  extra  work  has  to  be  paid  for,  and  it  is  more 
efficient  to  pay  one  man    for    doing   it    than   to  have  the 
whole     industry    saddled    with    the    cost    of    unnecessary 
duplication. 

The  evil  of  the  omnibus  tender  is  not  unknown,  but 
it  exists  in  a  less  degree,  even  in  such  a  simple  subject  as  a 
direct-coupled  generating  set.  In  this  case,  we  believe  that 
certain  of  the  firms  concerned  are,  by  united  action, 
endeavouring  to  stop  the  abuse  in  question.  Hitherto, 
however,  the  efficiency  of  then-  intelligence  departments  in 
ascertaining  the  exact  figu-e  at  whicli  some  other  firm  is 
tendering,  or  has  tendered,  might  well  put  to  shame  the 
intelligence  departments  of  the  offensive  and  defensive 
forces  of  any  civilised  power. 


The  lowest  tender  requires  to  be  considered  in  another 
aspect,  as  it  can  be  said  to  be  due  both  to  artificial  and  to 
natural  causes.  We  have  discussed  the  artificial  causes 
which  lead  to  the  lowering  of  tenders.  Well  known  though 
the  causes  are  which  underlie  what  we  may  term  the  naturally 
produced  lowest  tender,  their  recital  and  discussion  at  this 
juncture  will,  at  least,  serve  to  indicate  the  complexity  of  the 
problems  confronting  those  who  would  engineer  any  under- 
standing between  rival  firms  whereby  the  average  price  of  any 
line  of  manufactured  articles  might  be  raised.  It  is  quite 
ob^•ious  that  the  price  at  which  any  article  can  be  manu- 
factured for  sale  in  any  given  market  must  depend  upon  {a) 
the  price  of  the  component  raw  material ;  (h)  the  actual  cost 
of  the  labour  requisite  for  its  construction  ;  {c)  the  standing 
charges  of  rent,  salaries  of  the  staff,  wear  and  tear  or 
renewals  of  machine  tools  or  other  plant,  correct  ratio  of 
allowance  for  repayment  of  capital  expended  on  patents ; 
and  (r/)  the  desired  margin  of  profit  on  the  transaction.  Of 
these,  the  first  is  outside  the  direct  control  of  the  works, 
although  judicious  provision  on  the  part  of  the  purchasing 
department  will  count  for  much  ;  the  second  is,  to  a  certain 
extent,  capable  of  modification  if  a  number  of  machines  of 
the  same  size  are  going  through  the  works  simultaneously. 
But  in  regard  to  the  third  and  fourth,  anxious  problems 
arise.  Standing  charges  are  for  any  given  factory  a  lump 
sum  of  an  irreducible  character,  but  vary  in  the  percentage 
on  any  job  as  the  works  output  varies.  In  times  of  slack 
trade,  with  one  or  more  departments  working  short  time,  any 
board  of  directors  is  tempted  to  forgo  an  actual  profit  margin 
on  an  order  which  meets  its  ratio  of  standing  charges,  as, 
thereby,  actual  financial  loss  on  the  year  is  minimised. 
Carried  too  far,  this  spells  absence  of  dividends,  while 
lowering  prices  all  through  the  industry,  and  it  has  been  known 
to  be  the  root  cause  of  severe  losses  of  invested  capital.  It 
is  difficult,  however,  to  imagine  that  competition  between 
independent  firms  can  under  any  modern  conditions  be  so 
inspired  as  to  prevent  firms  tendering  at  low  prices  for  this 
cause. 

• 

Another  cause  which  accounts  for  an  unduly  low  tender 
often  being  put  in  at  a  time  of  trade  activity,  is  under-quoting 
by  a  firm  desirous  of  entering  upon  a  certain  market  or  of 
supplying  the  first  of  a  new  type  of  machine  from  their  works. 

Frankly,  the  lowest  tender,  if  naturally  produced  by  the 
deliberate  lowering  of  prices  to  a  margin  permitting  little  or 
no  profit,  or  if  artificially  inspired  by  the  contemptible  artifices 
of  the  Dutch  auction,  is  a  curse  to  the  industry.  Nothing 
can  be  urged  against  a  lowest  tender  when  that  tender  does 
permit  of  the  work  being  done,  contingencies  of  defective 
raw  material  allowed  (for,  standing  charges  met,  and  a  proper 
profit  margin  secured  to  the  manufacturer.  But  every  tender 
which  does  not  cover  these  is  contributing  to  the  ruin  of  the 
industry  concerned.  While  the  type  of  lowest  tender  we 
have  criticised  does  very  little  good,  and  may  even  do  much 
actual  harm  to  the  purchaser  who  is  not  well  advised,  it 
means  a  squandering  of  the  money  invested  in  the  industry, 
and  is  an  absolute  bar  to  the  securing  of  more  capital.  It 
must  not  be  forgotten  that  manufacturers  have  to  buy  their 
capital  just  as  they  buy,  say,  their  pig  iron.  Capital  is  only 
the  means  whereby  the  factory  buys  material  and  labour, 
and  has  to  be  paid  for  even  as  a  steel  forging  has  to  be 
paid  for. 

One  grants,  of  course,  that  the  progress  of  invention  has 
continuously  cheapened  manufacture,  and  that  the  incentive 
of  competition  has  produced  such  devices  as  automatic  or 
semi-automatic  machine  tools.  It  is,  moreover,  well-known 
how  each  year  the  increase  in  knowledge  of  the  properties  of 
materials  or  the  invention  of  new  processes  tends  to  cheaper 
manufacture.  All  these  are  not  only  legitimate  aids  to 
cheapei'  tendering,  but  are  a  necessity  of  continued  national 
industrial  existence.  Against  these  forces  one  has  to  reckon 
illegitimate  methods  of  tendering  by  which  the  lowest  tender, 
as  has  been  shown,  may  be  produced  by  unworthy  artifices 
or  by  a  reckless  competition.  A  course  of  such  tendering 
only  acts  as  a  deterrent  to  investment  when  further  capita' 
becomes  necessary  at  times  of  great  activity.  Any  industry 
so  weakening  itself  is  indulging  in  a  slow  form  of  suicide. 
The  condition  unfortunately  is  more  easy  of  diagnosis  than  of 
cure  by  any  other  than  the  brutal  but  inevitable  remedy  of 
the  weaker  going  to  the  wall. 
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A  coMMUMc.iiiuX  from  Berlin  recalls 
International     the  circumstance  that  the  United  States 

Teleffranli y.  liesion  to  the  International  Convention  with 
regard  to  wireless  teh'f^raphy,  whilst 
Great  Britain  has  only  become  partly  associated  with  it. 
Hitherto  th(i  British  Oovernment  has  declined  to  make 
wireless  communication  compulsory  as  between  ships,  and 
has  only  joined  the  Convention  so  far  as  it  concerns  traffic 
between  ship  and  land  stations.  The  Berlin  intimation 
submits  that  it  may  now  be  reckoned  on  that  the  United 
States  will  adopt  the  Convention  and  ratify  it.  On  the 
other  hand,  the  Italian  Government  has  entered  into 
negotiations  with  the  Marconi  Co.  in  order  to  obtain  a  free 
hand  in  respect  of  association  with  the  agreements  l)etween 
the  other  countries.  If  the  negotiations  should  lead  to  no 
result  up  to  the  time  of  the  International  Conference,  to  be 
opened  in  London  on  June  4th,  it  is  said  that  the  Italian 
Government  will  not  send  any  representatives  to  the  Con- 
ference. The  British  Government  is  not  contractually 
bound  to  the  Marconi  Co.  by  definite  agreements  which 
would  prevent  the  former  from  becoming  fully  connected 
with  the  International  Convention.  It  is  now  reported  that 
the  British  Government  will  express  its  agreement  with  the 
remaining  regulations  of  the  Convention,  and  this  assumption 
is  said  to  be  all  the  more  justified  as  the  invitations  to  the 
conference  have  been  issued  from  London,  and  the  manage- 
ment of  the  ( Jonvention  rests  in  British  hands. 


SOME     CONSIDERATIONS 

OF    DETAIL    IN     THE    DESIGN    OF 

ELECTRICITY    METERS. 


Bv  "X.  Y.  Z." 


Between  two  and  three  years  ago  a 
Vende^^  number  of  firms  protested,  in  our  "  Cor- 
respondence "  columns,  against  the  demand 
of  a  certain  Municipal  Corporation  that  a  considerable 
number  of  arc  lamps  should  be  forwarded  as  samples  with 
tenders.  We  supported  the  protest,  feeling  with  some 
of  the  tenderers  that  the  burden  thus  put  upon  the  arc  lamp 
industry  was  unreasonable,  and  out  of  all  proportion  to  the 
value  of  the  business  to  be  done.  The  protests  drew  from 
the  engineer  an  explanation  of  the  reasons  that  had  influenced 
him  in  making  the  stipulation,  but  we  should  have  hoped 
that  borough  electrical  engineers  generally,  profiting  by 
reading  the  whole  of  the  letters,  would  have  sympathetically 
studied  the  matter  from  the  standpoint  of  the  manufacturer, 
and  adopted  a  more  considerate  course  thereafter.  In  the 
rush  and  hurry  of  the  life  of  city  officials,  however,  some 
things  are  apt  to  be  forgotten,  and  so  it  came  to  pass 
recently  that  the  Dublin  Corporation,  in  inviting  tenders 
for  flame  arc  lamps  and  suspension  gear,  issued  a 
specification  and  conditions  which  contained  clauses  that 
the  Arc  Lighting  Committee  of  the  B.E.  and  A.M.A. 
could  not  accept,  and,  in  the  terms  of  an  official  notice 
issued  by  the  Association,  "  its  members  deemed  it  advisable 
not  to  tender  for  the  contract  unless  certain  unreasonable 
clauses  of  the  general  conditions  and  the  specifications  were 
altered."  Each  tenderer  was  to  be  prepared  to  leave  on 
deposit  for  trial  for  an  unstated  period  as  many  as  22  arc 
lamps,  and  the  terms  of  settlement  were  far  from  being 
satisfactory.  On  these  and  other  grounds  most  of  the 
principal  firms  in  the  arc  lamp  industry  preferred  to  have 
nothing  to  do  with  the  matter  unless  the  Corporation 
amended  its  demands.  Wo  believe  that  the  upshot  of  the 
protest  is  that  new  specifications  are  to  be  issued,  and  we 
hope  that  these  will  be  found  to  show  that  regard  for  the 
proper  interests  of  the  electrical  industry  which  every 
borough  electrical ,  engineer  should  consider  it  his  privilege 
to  exercise. 

We  believe  that  there  is  reason  to  be  satisfied  with  the 
improvement  that  has  taken  place  in  municipal  specifica- 
tions since  we  made  a  W'eekly  practice  of  drawing  attention 
to  the  hardness  and  ambiguity  of  clauses  and  stipulations 
that  occurred  in  many  of  them,  and  we  hope  that  the  recent 
strong  action  on  the  part  of  arc  lamp  makers  in  the  case  of 
Dublin  will  bear  good  fruit  in  all  departments  of  the  indus- 
try, by  making  it  clear  to  the  municipal  mind  that  tenderers 
have  rights  as  well  as  privileges,  and  one  of  these  rights  is 
reasonable  consideration. 


Ax  electricity  meter  is  an  article  which  has  to  be  de«igned 
t()  satisfy  a  variety  of  requirements.  The  two  most  im- 
portant are,  perhaps,  those  of  accuracy  and  cheapnesa,  for 
these  are  the  two  factors  which  will  mainly  determine  the 
sale  of  a  particular  type  of  meter.  It  has,  however,  to  be 
borne  in  mind  that  a  meter  is  not  only  lx)ught  and  checked 
in  the  test  room,  but  is  also  fixed  and  refixed — oft^n  many 
times  during  its  useful  life — on  various  premiaes.  More- 
over, it  has  frequently  to  be  adjusted,  and  sometimes  to  be 
taken  apart,  cleaned  and  recalibrated.  Whether  or  no  these 
operations  can  be  carried  out  easily  and  expeditiously  depends 
largely  upon  the  attention  given  to  detail  in  the  design  of 
the  meter.  A  meter  having  three  dials,  equilateral  triangle 
fashion,  the  tens  dial  being  above  the  hundreds  and  units  is 
liable  to  be  read  wrongly  if  it  be  fixed  in  an  awkward  posi-, 
tion  in  a  dark  cellar,  although  such  a  mistake  would  never 
occur  in  the  test  room.  Or  again,  if  the  clamping  device  of 
a  meter  is  not  plainly  marked,  it  is  liable  to  be  brought  in 
undamped  by  a  careless  meter  fixer,  and,  as  such  a  man  will 
naturally  be  the  least  careful  in  carrying  the  meter,  to  suffer 
considerable  damage. 

It  is  the  purpose  of  the  writer  in  the  article  to  deal  with 
those  points  of  detail  which  do  not  affect  the  fundamental 
design  of  the  meter,  or  the  cost  of  its  manufacture,  but 
which  apply  to  nearly  all  types,  inattention  to  which  causes 
the  meter  to  be  a  source  of  vexation  to  the  repairer  and 
tester,  and  to  become  unpopular  with  those  people  who  have 
to  look  after  it. 

It  is  a  source  of  great  annoyance  to  have  the  top  bearing 
of  the  armature  spindle  atttiched  to  the  counter.  In  investi- 
gating the  cause  of  failure  of  a  sluggish  meter,  it  is  exceed- 
ingly inconvenient  not  to  be  able  to  run  the  meter  without 
the  counter,  and  if  for  any  reason  the  counter  has  to  be 
removed  during  the  examination  of  such  a  meter  in  situ,  its 
replacement  is  somewhat  difficult.  The  methal  of  fixing 
the  counter  is  of  considerable  importance.  Means  should  be 
taken  to  ensure  that  the  counter,  after  being  removed,  can 
be  replaced  exactly  in  its  original  position.  This  can  be 
accomplished  by  the  provision  of  steady  pins  and  an  ample 
bearing  surface.  In  this  matter  the  Chamberlain  &  Hookham 
meter  is,  in  the  opinion  of  the  writer,  unequalled.  With  this 
meter,  it  is  necessary  merely  to  slacken  the  fixing  screws  in 
order  to  remove  the  counter,  and  it  can  be  quickly  replaced 
without  any  need  of  subsequent  adjustment.  It  is  very 
desirable  that  the  dials  be  large  and  clear  and  plainly 
marked,  and  this  is  especially  the  case  with  large  meters  with 
no  units  dial.  The  provision  for  short-time  tests  varies  very 
much  among  the  meters  now  on  the  market.  There  would 
seem  to  be  very  little  difficulty  in  designing  a  counter  that 
would  enable  readings  to  be  taken  to  one-thousandth  i^^ai't  of 
a  unit,  but  this  provision  is  not  often  found.  The  superiority 
of  the  time  over  the  revolution  test  is  so  generally  recognised 
that  it  is  a  little  surprising  that  greater  facilities  for  taking 
short-time  tests  are  not  given.  Many  cyclometer  counters 
now  in  use  are  far  from  satisfactory.  They  ar"  frequently 
made  so  that  it  is  necessary  for  the  eye  to  bo  level,  or  nearly 
level  with  the  figures  for  a  reading  to  lie  tiikon,  and  the 
figures,  moreover,  are  often  so  small  as  to  be  almost  unread- 
able excepting  in  a  good  light.  The  only  object  of  a 
cyclometer  dial  is  to  enable  quick  and  accurate  reading 
to  be  done,  and  it  is  of  no  advantage  to  the  meter 
reader  to  have  his  reading  in  actual  figures  if  he  has  to  get 
a  ladder  to  see  the  meter,  where,  with  a  good  cu>ck  counter 
he  could  have  read  it  standing  on  the  ground.  It  should 
not  be  necessary  to  remark  that  the  figures  on  cyclometer 
counters  referring  to  decimal  pai'ts  of  a  unit  should  be 
clearly  distinguishable  from  the  rest.  This  is  not  the  case, 
however,  with  at  least  one  modern  electricity  meter.  lu 
this  connection  it  may  be  said  that,  in  addition  to  the 
difference  in  colour  of  the  decimal  figures,  it  is  a  great 
advantage  to  have  a  prominent  comma  marked  on  the 
counter   to   show  the  position  of  the  decimal  point  used  in 
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this  country.  Cyclometer  counters  with  n  jumping  attach- 
ment are  very  convenient  if  they  work  well.  The  writer  saw 
the  other  day,  a  meter  with  one  of  these  counters,  in  which 
lialf  figures  were  showing  on  two  dials,  while  the  units 
opening  was  completely  closed  by  a  shutter.  In  such  a  case 
as  this  it  is  at  least  as  easy  to  read  an  ordinary  clock  dial. 
An  arrangement  for  setting  cyclometer  counters  to  zero 
without  removing  them  from  the  meter  is  useful.  Before 
leaving  the  consideration  of  this  part  of  the  meter  it  may  be 
advisable  to  mention  the  advisability  of  making  the  pinion 
on  the  armature  spindle  of  phosphor  bronze  in  the  case  of  those 
meters  having  spur  gearing  from  armature  to  counter.  The 
risk  of  rusting  is  frequently  considerable  with  a  steel  pinion 
if  the  meter  be  fixed  in  a  damp  place,  and  the  effect  of 
rusting  is,  of  course,  most  felt  on  the  armature  spindle, 
where  the  torque  is  lowest. 

The  methods  of  adjusting  the  meter  when  it  is  inaccurate 
are  divisible  into  two  classes,  that  in  which  the  speed  of 
the  meter  is  altered,  and  that  in  which  the  gearing  in  the 
counting  train  is  arranged  to  suit  the  new  speed.  It  is  a 
pity  that  greater  facilities  for  this  latter  operation  are  not 
provided  by  meter  manufacturers.  When  a  meter  shows  an 
inaccuracy  which  is  constant  at  all  loads  it  is  by  far  the 
most  convenient  method  of  standardising  to  make  an  altera- 
tion in  the  wheel  train,  provided  the  counter  is  suitably 
designed  for  this  purpose.  Change  wheels  should  have  the 
number  of  teeth  clearly  marked,  and  these  teeth  should  not 
be  too  small,  otherwise  it  will  not  be  easy  to  get  the  new 
wheel  to  gear  properly.  The  speed  of  an  inaccurate  meter 
may  be  altered  either  by  varying  the  brake  field  or  by 
adjusting  the  shunt  of  the  meter.  When  it  is  intended  that 
the  former  operation  is  to  be  the  normal  one,  means  should 
be  provided  for  carrying  out  this  adjustment  conveniently, 
and  with  some  degree  of  fineness.  The  magnetic  shunt 
fitted  to  the  modern  Ferranti  continuous-current  meter  is  as 
good  a  device  of  this  kind  as  could  be  desired,  and  with  it 
small  adjustments  can  be  made  with  great  nicety.  In  those 
cases,  however,  where  no  provision  is  made  for  giving  a  small 
movement  to  the  controlling  magnets,  and  this  has  to  be 
done  more  or  less  by  guesswork,  the  adjustment  of  the  meter 
may  be  very  difficult.  The  method  of  altering  the  speed  of 
a  meter  by  varying  the  resistance  in  the  shunt  is  trouble- 
some if  a  connection  has  to  be  unsoldered  ;  if,  however,  a 
number  of  shunts  of  different  resistance  are  provided,  and 
these  can  be  easily  changed,  the  method  is  quite  convenient. 
As  with  the  change  wheels,  these  shunts  should  be  clearly 
marked,  in  order  that  their  relative  resistances  may  be  known. 
The  method  of  adjusting  a  meter  by  varying  the  resistance 
of  its  shunt  is  open  to  the  objection  that  since  the  normal 
tendency  of  a  meter  is  to  get  fast,  each  calibration  decreases 
its  full-load  torque. 

In  many  meters  accurate  revolution  tests  are  very  difficult 
to  take  quickly,  through  a  diflBculty  in  seeing  the  moving 
element.  In  the  1910  type  British  Thomson- Houston 
mercury  meter  it  was  almost  impossible  even  to  see  if  the 
meter  were  moving  if  fixed  in  a  bad  light.  It  would  be  a  great 
convenience  to  have  a  somewhat  more  definite  mark  than 
the  dab  of  paint  that  is  customarily  seen,  and  also  to  have  a 
corresponding  fixed  reference  mark  on  the  stationary  part  of 
the  meter.  With  the  slow  speed  now  found  with  mercury 
motor  meters,  the  time  taken  for  one  revolution  of  the 
moving  element  on  the  lowest  load  tested  is  sometimes  as 
much  as  one  minute.  In  most  meters  the  part  of  this 
element  used  for  purposes  of  observation  is  small  in 
diameter,  and  an  error  of  5°  in  estimating  one  revolution  is 
not  improbable,  in  spite  of  great  care,  with  the  resources 
ju'ovided.  Consequently  the  time  required  for  revolution 
tests  at  low  loads  is  inconveniently  great.  With  two  fine 
marks  provided,  the  one  fixed  and  the  other  attached  to  the 
revolving  part,  this  probable  eri'or  would  be  much  diminished. 
It  may  be  mentioned  that  even  with  two  marks  there  is  still 
a  liability  of  error  through  parallax.  If  a  third  mark, 
arranged  to  be  in  line  with  the  first  two  when  the  armature 
was  in  the  position  for  commencing  a  test,  were  provided, 
the  possibility  of  error  through  parallax  would  be  eliminated. 
The  fixed  mark  referi-ed  to  above  is  provided  in  the  British 
Thomson-Houston  Co.'s  mercury  motor  meter,  but  its 
utility  is  considerably  impaired  by  the  difficulty  experienced 
in  seeing  the  moving  element. 

The  provision  of  a  hinged  front  cover  to  a  meter  is  not 


always  practicable,  but,  where  possible,  it  is  a  great  con- 
venience when  adjusting  the  meter  for  inaccuracy.  If  the 
meter  happens  to  be  a  tiresome  one  to  calibrate,  the  amount 
of  time  wasted  in  taking  off  the  cover  for  adjustment,  and  in 
putting  it  on  for  the  tests,  is  quite  consideral)le.  The 
testing  constant  of  a  meter  might  always  be  marked  in  a 
position  where  it  can  be  seen  without  removing  the  cover. 
This  is,  perhaps,  not  of  much  importance  when  meters  are 
tested  in  the  test  room,  but  it  is  a  great ,  convenience  in  the 
case  of  a  test  in  situ.  In  some  meters  it  is  a  matter  of 
difficulty  to  put  a  new  glass  in  the  window.  The  breaking 
of  meter  glasses  is  by  no  means  an  uncommon  occurrence  in  1 
shops,  and  it  should  be  possible  to  replace  these  easily  and 
quickly.  Meter  glasses  should  not  he  held  in  position 
by  means  of  tiny  clamps  and  screws,  as  the  replace- 
ment of  a  glass  is  awkward  in  such  a  place  as 
a  dark  cellar.  If  slips  of  metal  soldered  on  to  the 
case  are  used,  the  meter  has  to  be  brought  in — an  other- 
wise unnecessary  proceeding.  Windows  in  meter  cases 
requirmg  round  glasses  should  be  avoided,  as  in  some  parts 
it  is  difficult  to  get  the  glass  satisfactorily  cut  to  this  shape. 
Provision  for  sealing  is,  of  course,  found  in  all  meters,  but 
this  is  a  point  to  which  further  consideration  might,  in  many 
cases,  be  given.  Every  screw  used  in  fixing  the  cover  of  the 
meter  should  be  sealed,  and  if  the  meter,  cover  is  secured  by 
four  screws,  either  four  seals  have  to  be  used,  or  the  method 
of  passing  a  wire  right  round  the  meter  has  to  be  resorted  to. 
This  last  is  a  very  unsatisfactory  way,  as  it  takes  a  long  time, 
and  if  the  case  screws  are  unfavourably  placed,  is  A^ery 
difficult  to  accomplish  should  the  case  of  the  meter  have  to 
be  sealed  in  situ.  Two  screws  should  be  sufficient  to  fix  the 
front  cover  of  a  meter,  and  unless  these  are  well  to  the  front, 
a  drilled  lug  should  be  provided  near  each.  Frequently 
meters  have  to  be  fixed  in  damp  situations,  and  it  then 
becomes  important  that  a  good  air-tight  joint  be  made 
between  the  cover  and  the  case  of  the  meter.  When,  as  with 
some  meters,  small  brass  screws  are  used  to  secure  the  cover, 
this  cannot  well  be  done.  These  screws  should  consequently 
be  of  ample  size,  so  that  the  cover  can  safely  be  screwed  up 
very  tight  when  this  is  desirable. 

The  various  and  minor  defects  set  out  above  do  not  affect 
the  theoretical  goodness,  or  the  ideal  performance  of  a  meter, 
but  they  may  be  productive  of  troubles  more  or  less  serious. 
If  a  meter  with  a  small  and  badly-arranged  dial  is  read 
wrongly,  it  is,  of  course,  primarily  the  fault  of  the  meter 
reader,  but  it  is  none  the  less  a  fact  that  had  the  dial  been 
properly  designed,  as  it  is  in  some  meters,  such  a  mistake 
would  not  have  occurred.  Difficulties  in  testing  meters  can 
be  greatly  multiplied  by  minor  and  apparently  insignificant 
defects  in  design.  In  some  cases  these  defects  would 
appear  to  be  the  result  of  pure  oversight.  In  the  case,  for 
instance,  of  a  watt-hour  meter  of  otherwise  great  excellence, 
and  which  now  enjoys  considerable  popularity,  the  hole 
through  which  mercury  is  introduced  into  the  bath  is  under, 
and  quite  close  to,  the  brake  disk,  and  the  use  of  a  funnel 
of  special  design  is  thereby  necessitated.  In  this  same  meter, 
moreover,  it  is  necessary  to  remove  the  counter  in  order  to 
adjust  the  brake  magnets.  Such  minor  defects  as  these,  so 
far  from  being  rare,  are  far  commoner  than  they  ought  to 
be.  The  problem  of  the  construction  of  a  meter  that  will 
register  accurately  over  long  periods,  and  that  is  cheap,  has 
been  successfully  solved  by  a  number  of  meter  manu- 
facturers, and  it  would  now  seem  desirable  that  more 
attention  be  sriven  to  the  correction  of  defects  in  detail. 


Rand  Industries.— A  fact  worth  pondering  by  those 

who  manufacture  mining:  machinery  and  electrical  and  other 
appliances  in  this  country  is  that,  in  six  months  alone  in  1911, 
the  famous  Witwatersrand  Gold  Fields,  in  South  Africa,  imported 
machinery  and  stores  to  the  tune  of  C 1 4,070,291.  Special  reference 
to  this  matter  and  much  other  information  affecting:  the  Rand  gold 
industry  will  appear  in  the  twenty-^irst  birthday  number  of  the 
South  African  Mining  Jonrnal,  which  will  be  published  in  Johannes- 
burp  early  in  June.  The  chemical,  mining  and  metallurgical 
progress  and  problems  of  the  great  South  African  gold  fields  will  be 
reviewed  Viy  experts  ;  whilst  local  engineering  in  all  its  phases — 
electricity,  steam  and  air  power — will  receive  special  treatment. 
The  question  of  transportation  as  it  affect"  the  inland  industrial 
centres  will  be  exhaustively  dealt  with. 
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CORRESPONDENCE. 

Letters  received  by  ut  after  h  P.M.  ON  Tukhday  cannot  appear  until 
the  followiny  week.  (.WreKjjondentt  nkould  furvmrd  their  comviuni- 
cutioHM  at  the  earlient  jwmgible  vioment.  Ao  letter  can  be  published 
vnles*  we  have  the  writer  t  tuinie  aiid  addrent  in  our  posneiuiion. 


The  Viant  of  Co-opcrntion  in  riiHbin^  Electricity. 

The  quesLioii  as  to  whether  or  not  it  is  worth  while  push- 
in<;  the  sale  of  eleetrie  heaters  is  one  which  has  for  long 
exercised  tlie  mind  of  every  up-to-date  and  eiiteri^ising 
electrical  contractor.  It  is  recognised  by  those  who  are  in 
touch  with  the  latest  developments  in  the  design  and  manu- 
facture of  electric  cookers,  <fec.,  that  there  is  no  justification 
for  the  old  con)plaiiit  that  electric  heating  and  cooking 
apparatus  is  inefficient  and  unreliable,  and  it  is  further 
agreed  that  the  demand  for  the  latest  cookers,  toasters, 
grills,  <tc.,  has  increased  marvellously  during  the  last  few 
years.  That  the  opportunity  for  handling  this  remunera- 
tive business  has  not  been  iseized  to  a  greater  extent  by  the 
electrical  contiactiHg  fraternity  is  a  matter  for  universal 
regret.  On  all  sides  we  hear  of  the  rejuvenated  and 
invigorated  gas  apparatus  maimfacturer  who  realises  that 
times,  are  changing,  and  that  if  he  is  to  retain  his  business, 
and  meet  the  comj)etition  of  the  electric  cooker,  he  must  be 
up  and  doing,  hence  we  find  him  flooding  the  daily  Press 
with  his  well-written  advertisements,  urging  upon  the 
unsuspecting  public  the  necessity  of  installing  gas  geysers, 
gas  cookers,  <tc. 

It  seems  to  me  that  now  is  the  time  for  the  electrical  con- 
tractors, electrical  manufacturers  and  electric  supply  authori- 
ties to  come  together  with  a  view  to  uniting  their  efforts  in 
fighting  the  gas  bogey,  in  educating  the  public  to  the  many 
advantages  possessed  by  the  electric  cooker,  and  in  giving  a 
fillip  to  the  domestic  electric  load,  which  seems  to  be  so 
badly  needed,  and  for  which  the  supply  companies  are  so 
well  prepared  at  the  present  time.  The  lack  of  co-operation 
among  the  various  sections  of  the  electrical  industry  has 
been  deplored  again  and  again,  and  yet  no  definite  steps 
seem  to  have  been  taken  to  put  matters  on  a  better  footing. 
Surely  it  is  time  we  realised  our  responsibilities.  It  seems 
to  me  that  we  are  simply  playing  at  it,  and  that  if  we  are 
not  to  be  hopelessly  out  of  it  so  far  as  good  cooking  and 
heating  business  is  concerned,  we  must  really  mend  our 
ways.  Now,  it  is  certainly  the  case  that  with  one  or  two 
exceptions,  electrical  contractors  do  not  trouble  themselves 
about  electric  cookers  and  the  like,  and,  perhaps,  they  have 
a  good  reason  for  their  apathy.  They  may  be  dissatisfied 
with  the  manufacturers  or  the  supply  authorities,  or, 
indeed,  with  both.  I  have  been  told  that  the  supply 
authorities  are  in  some  cases  inclined  to  pooh-pooh  the 
efforts  of  the  contractors,  and  are  out  of  sympathy  with 
them.  If  this  is  the  case,  I  can  quite  understand  that  the 
contractor  does  not  bother  himself. 

Now,  niy  proposition  is  this :  AVhy  should  not  the 
Electrical  Contractors'  Association,  the  Municipal  Electrical 
Association,  and  the  Ikitish  Electrical  Manufacturers' 
Association,  call  a  joint  meeting  of  their  members  in  order 
to  discuss  this  question  ?  Or  better,  perhaps,  let  each  body 
appoint  a  small  Committee  to  represent  its  views  on  the 
larger  Committee.  Let  the  representatives  meet  and 
consider  lliis  matter  fully,  and  from  every  point  of  view. 
Let  all  ditliculties  and  complaints  be  voiced,  and  1  am  sure 
that  the  results  can  only  be  for  the  mutual  good  .of  the 
interested  parties. 

Do  you  think  that  Mr.  Walker,  of  the  Electric  Supply 
Publicity  Committee,  would  be  prepared  to  take  theinitiatiM- 
in  this  matter  f 

Warwivksliire. 


On  Advertising  Electricity. 

1  have  been  interested  in  the  remarks  of  Mr.  C.  P.  Sparks, 
at  the  last  meeting  of  the  Institution  of  Electrical  Engineers, 
in  the  discussion  of  the  means  of  increasing  the  use  of  elec- 
tricity for  domestic  purposes.  Mr.  Sparks,  among  others, 
states  that  he  does  not  believe  in  newspaper  advertising, 
holding  the  view  that  the  only  proper  method  of  publicity  is 
demonstration  in  showrooms  and  by  personal  canvassing. 

Why  does  Mr.  Sparks  narrow  his  business  development 
work  to  the  showroom  r"      Showrooms  are  only  one  form  of 


advertising,  and  it  goe«  without  saying  that  they  are  neces- 
sary, just  as  a  shop  is  necessary  to  a  merchant. 

Central  station  companies  need  V^  employ  not  one,  bat  all 
the  established  and  effective  advert:-'  -  —  '  ^  --  'S* develop- 
ing methods,  the  use  of  not  only  gli>  'janvassing, 
but  demonstrations,  exhibitions,  circularising  and  the  free  use 
of  newspaper  space. 

To  state  one's  disbelief  in  the  eflRcacy  of  newspaper  adver- 
tising is  to  shut  one's  eyes  to  evident  facts.  If  anything  has 
been  established  clearly  it  is  that  daily  newspaper  space  is 
one  of  the  most  effective  means  of  creating  a  demand  from 
the  general  public.  (.'entral  stations  should  use  every 
recognisec*  means  of  advertising  their  wares,  and  net 
confine  themselves  to  one  or  another  form  of  advertising. 
Most  of  the  criticism  which  has  been  levelled  at  the 
Electric  Supply  Publicity  Committee  ha»  been  on  the  score 
that  their  advertising  work  has  been  confined  too  mnch  to 
one  form,  viz.,  the  use  of  circulars,  and  too  little  attention 
has  been  gi\en  to  the  use  of  newspaper  space  and  other 
advertising  methods. 

It  would  perhaps  clear  the  situation  if  those  who  think 
like  Mr.  Sparks  were  to  arrive  at  a  proper  understanding 
of  what  advertising  really  means.  Advertising  has  been 
aptly  defined  by  someone  as  "  changing  the  mental  attitude." 
Now,  that  is  what  is  needed  in  the  case  of  electricity  supply 
— the  "  mental  attitude  "  of  the  public  towards  electricity 
must  be  changed — the  ignorance  that  exists  must  be  cor- 
rected, aid  people  must  be  taught  to  understand  and 
appreciate  the  safety,  convenience,  and  numerous  other 
advantages  of  electric  service  and  appliances ;  also  that 
electricity  is  not  a  luxury,  and,  all  things  considered,  is  as 
cheap  or  cheaper  than  other  forms  of  light  and  power. 

Now,  the  advertising  must  be  made  effective,  and  to  this 
end  advertisements  must  be  ably  prepared,  tellingly  con- 
ceived, illustrated  and  worded.  The  services,  therefore,  of 
an  advertising  expert  are  needed,  and  electric  supply  com- 
panies should  take  a  leaf  from  the  practice  of  the  most 
aggressive  and  successful  of  the  national  business  firms,  all 
of  whom  have  an  advertising  department  in  charge  of  an 
able  advertising  man. 

Material  progress  will  be  made  when  the  English  com- 
panies and  supply  authorities  cease  to  treat  central  station 
work  as  simply  an  engineering  profession  and  recognise  it 
for  what  it  really  is — a  commercial  business  proposition.  A 
lot  of  the  false  pride  and  mistaken  objections  that  exist  to- 
day in  regard  to  advertising  and  the  use  of  commercial 
methods  would  then  disappear,  and  give  way  to  honest  accept- 
ance of  good  business-getting  methods. 

F.  W.  Will.o\. 

London,  E.G.,  Mat/  Is/,  1912. 


The  Domestic  Load. 

On  page  OG'J  of  your  current  issue  1  find  Mr.  Ho\Naid 
Koulds  deploring  the  attitude  of  the  British  Elect ric*al  and 
Allied  ^lanufacturers'  Association  in  recommending  its 
members  not  to  countenance  the  proposed  Exhibition  in 
Birmingham.  On  page  i!7o  in  your  notice  of  the  *'  Ideal 
Home  "  E.vhibition  you  rightly  comment  on  the  inadequate 
representation  of  the  electrical  industry  at  Olympia.  On 
page  Gi»3  Mr.  R.  Borlase  Matthews  slates  the  electric  supply 
station  and  the  contractor  for  their  inefficiency  in  salesman- 
ship, and  gives  it  out  that  the  Supply  I'ndertakings  Com- 
mittee is  only  playing  at  the  business  of  publicity,  and 
again  on  page  (!i)v<  in  the  discussion  on  the  recent  paj^er  on 
*'  Domestic  Electricity,"  I  find  Mr.  Seabrook  lamenting  the 
ignorance  displayed  by  electrical. men  in  pushing  the  electric 
supply  business  and  referring  to  the  rubbish  which  is  spoken 
and  written  on  the  subject. 

Now,  sir,  what  does  all  this  mean  :  It  seems  to  me.  an 
onlooker,  that  the  above  views  are  amply  justified.  There 
is  an  immense  field  for  the  sale  of  electric  heating  and 
cooking  apparatus,  and  yet  the  business  done  is  practioilly 
nil.  We  seem  to  be  all  at  sixes  and  sevens  on  the  question 
of  sales  organisation.  Every  section  of  the  industry  is  nwre 
or  less  following  its  own  bent,  and  the  result  is  chaos  and 
negligible  returns.  Is  there  no  remedy  for  this  state  of 
affairs  r  Why  should  the  manufacturers  not  assist  Mr. 
Foulds  with  his  Exhibition  ?     Are  they  so  blind  to  their 
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own  intsrests  that  they  do  not  think  it  worth  while  exhib- 
iting, or  is  it  a  question  of  expense  ?  Perhaps  the  fault  is 
on  the  other  side,  and  it  may  be  that  supply  authorities  in 
general  are  not  taking  their  fair  share  of  the  work  and 
expense  of  publicity.  It  would  seem  so,  judging  from  the 
above  extracts. 

It  is  quite  clear  that  co-operation  is  badly  needed.  We 
must  all  pull  in  the  same  direction.  Let  us  study  the  gas 
people  and  their  ways.  If  we  do  not  take  some  steps  soon 
to  meet  the  competition  of  our  prosperous  friends,  we  shall 
be  lost  altogether. 

The  opportunity  is  with  us  now.  If  we  allow  it  to  pass, 
we  may  as  well  give  up  the  idea  of  ever  successfully  handling 
the  domestic  cooking  and  heating  load. 


May  Is/,  UV2. 


Onlooker. 


Midland  Electrical  Exhibition, 

I  am  sorry  to  see,  from  your  correspondence  columns,  that 
my  old  friend  Foulds  is  labouring  under  a  sense  of  injury  in 
connection  with  the  action  of  the  B.E.A.M.A.  and  the 
Midland  Exhibition.  Mr.  Foulds  says  that  "  a  serious  error 
of  judgment  has  been  committed,"  with  which  I  agree,  and 
since  he  has  put  his  case  before  your  readers,  I  am  compelled 
to  put  that  of  the  Manufacturers'  Association,  in  order  that 
those  readers  may  have  an  opportunity  of  judging  where  the 
error  lies  :  on  the  part  of  Mr.  Foulds,  or  on  the  15  leading 
manufacturers  who  form  the  Council  of  the  Association. 

First,  let  me  dispel  what  seems  to  be  a  wrong  impression 
in  the  mind  of  Mr.  Foulds.  He  writes  of  the  Association 
having  "declined  to  allow  the  manufacturers  to  exhibit." 
The  Association  is  not  a  separate  entity  with  authority  over 
the  manufacturers'.  The  Association  is  the  manufacturers, 
and  any  expression  of  the  Association  is  the  wish  of  the 
manufacturers.  It  cannot  be  otherwise.  I  will  not  venture 
to  burden  your  columns  with  all  the  contradictions  which 
Mr.  Foulds'  letter  seems  to  call  for,  line  by  line.  Suffice  it 
that  the  only  offer  the  Association  made  was  to  co-operate 
in  exhibiting  such  apparatus  as  would  appeal  to  the  general 
public.  The  Council,  at  an  interview,  were  informed  by  Mr. 
Foulds  that  that  was  insufficient,  as  what  was  contemplated 
was  an  exhibition  "  substantially  on  the  lines  of  the  Olympia 
Exhibition."  Anyone  pausing  to  consider  what  the  Olympia 
Exhibition  cost  the  manufacturers,  both  in  money  and  in- 
terruption of  ordinary  work  at  a  very  busy  time,  will,  I  am 
sure,  understand  that  they  cannot  undertake  such  ^labour 
and  expense  oftener  than  is  necessitated  by  the  usual 
triennial  exhibition.  That  such  an  exhibition  was  not  only 
contemplated  in  Birmingham,  but  actually  planned  and 
arranged  for,  without  any  reference  whatever  to  the  Manu- 
■  facturers'  Association,  and  now  has  to  be  abandoned  owing 
to  the  inability  of  the  manufacturers  to  do  that  which  was 
taken  for  granted,  is,  I  think,  sufficient  evidence  of  where 
the  error  of  judgment  lies.  The  only  promises  made  by  one 
or  two  individual  manufacturers  to  exhibit  were  contingent 
upon  other  manufacturers  doing  likewise,  and  the  fact  that 
the  great  majority  had  no  wish  to  exhibit  is  only  another 
proof  of  the  utility  of  the  Association. 

It  has  been  a  matter  of  very  great  regret  to  the  Council 
of  the  Association  that  anything  having  the  appearance  of  a 
disagreement  should  have  arisen  with  the  authorities  of 
such  a  centre  as  Birmingham,  and  I  can  only  express  the 
personal  hope  that,  in  due  course,  such  an  Exhibition  may 
be  held  in  that  city  as  will  be  a  credit  both  to  the  local 
authorities  and  the  manufacturers  and  a  benefit  to  the 
electrical  industry. 

A.  Bruce  Anderson, 
Chairman  of  Council,  B.  E.A.M.A 

Hollinwood,  April  29th,  1912. 


The  Education  of  the  Engineer. 

Having  had  occasion  to  peruse  Mr.  J.  F.  C.  Snell's  valu- 
able treatise  on  "  Power  House  Design,"  I  beg  to  draw 
attention  to  one  or  two  points  in  connection  with  the  pub- 
lication of  the  work,  which,  perhaps,  will  to  some  extent  tend 
to  militate  against  its  value  as  a  reliable  source  of  inform- 
ation for  those  engineers  connected  with  station  work,  who 
may  refer  to  it  for  guidance. 


Errors  of  any  description  in  an  up^to^date  technical  book 
are,  of  course,  regrettable  ;  but  when  such  errors  are  largely 
typographical,  and  have,  no  doubt,  crept  in  during  the  pub- 
lication of  the  work,  it  is  all  the  more  regrettable,  and 
especially  so  in  the  case  of  a  rather  expensive  volume  on 
such  an  important  engineering  subject. 

Probably  a  large  number  of  the  errots  will  be  observed  at 
first  sight — as  for  example,  "  252  periods,"  where,  no  doubt, 
'2b  periods  is  intended  by  the  author  ;  but  in  the  chapter 
dealing  with  small  power  houses  and  sub-stations,  I  notice 
that  the  annual  efficiency  of  the  L.C.C.  tramways  sub-stations 
is  given  as  73'5  per  cent,  for  the  synchronous  sets  and  82*1 
per  cent,  for  the  asynchronous  motor -generator  sub-stations. 

Possibly  these  figures  have  been  misplaced  in  the  present 
edition,  as,  from  experience  in  one  of  the  largest  Corporation 
undertakings,  my  opinions  ha-s'e  been  confirmed  with  regard 
to  the  higher  all-round  efficiency  (usually  from  7  to  10  per 
cent.)  of  synchronous  sub-station  machinery  as  compared 
with  asynchronous,  and  the  difference  in  this  case  of  8'6  per 
cent,  is  probably  in  favour  of  the  former  type  of  converting 
plant. 

Those  engineers  who  are  conversant  with  Mr.  C.  H. 
Wordingham's  excellent  treatise  on  "  Central  Electrical 
Stations,"  cannot  fail  to  appreciate  the  value  of  careful 
supervision  during  the  publication  of  an  important  technical 
book,  and  it  is  to  be  hoped  that  the  publishers  of  "  Power 
House  Design  "  will  take  an  early  opportunity  of  issuing  an 
errata  sheet  for  the  present  edition,  or  else  take  other  steps 
to  render  Mr.  Snell's  important  work  of  the  highest  possible 
value  to  those  for  whom  it  is  specially  intended. 

L.  Marshall  Jockel. 


Middlesbrough,  April  30/7i,  1912. 


The  I.E.E.  Students  and  the  New  Articles. 

It  is  a  matter  for  regret  that  the  only  note  of  protest 
against  the  revised  alterations  of  the  Articles  of  Association 
of  the  I.E.E.  should  emanate  from  one  of  the  Student 
Section.  Mr.  H.  Douglas  Steers's  ill-timed  protest  is 
written  without  cognisance  of  the  facts,  and  apparently  his 
interest  in  Institution  affairs  has  not  been  large  enough  to 
create  the  desire  to  ascertain  them. 

As  long  ago  as  last  November,  when  the  Local  Sections 
and  independent  members  made  their  protests.  Students  also 
respectfully  protested,  as  Mr.  Steers  will  note  if  he  refers  to 
the  electrical  Press  of  that  period. 

The  Council  have  shown  the  utmost  consideration  and 
sympathy  in  dealing  with  the  Student  Section,  and  it  may 
interest  Mr.  Steers  to  know  that,  when  Members  of  the 
Council  visited  and  conferred  with  the  Local  Sections, 
Messrs.  Hammond  and  Rowell  received  a  deputation  of  five 
Manchester  Students,  with  whom  they  discussed  at  consider- 
able length  the  views  of  the  Manchester  Student  Section. 
Further,  Professor  S.  P.  Thompson  and  Mr.  J.iF.  C.  Snell 
have  in  particular  watched  the  interests  of  the  Students. 

If  Mr.  Steers  will  compare  Articles  13,  16,  17,  26  and  27 
as  proposed  in  November  and  as  now  finally  revised,  he  must 
admit  that  the  Student  point  of  view  has  been  considered  to 
no  small  extent  ;  and  if  he  will  carefully  read  these  Articles 
he  will  also  admit  that  Students  have  no  ground  for  com- 
plaint us  far  as  the  Articles  go. 

I  can  assure  Mr.  Steers  that  many  other  ideals  of  the 
Student  Section,  including  the  printing  of  their  papers,  are 
receiving  the  sympathetic  consideration  of  the  Council. 

Adolf  R.  Stelling,  Stud.  I.E.E. 

Manchester,  May  bth,  1912. 


We  are  hearing  a  lot  just  now  about  the  status  of  the 
Institution  of  Electrical  Engineers  and  the  new  rules  that 
are  being  introduced  to  improve  the  same.  AYhat  about  the 
status  of  the  members  of  the  I.E.E.  't  To  instance  the  case 
as  applied  to  central  stations.  Would  not  the  I.E.E.  be  a 
real  staff  for  central  station  engineci-s  to  lean  upon,  if  the 
code  of  honour  of  its  members  forbade  central  station 
managers  from  employing  side  by  side  with  men  of  training 
and  years  of  experience,  totally  inexperienced  men  as  switch- 
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board  atlfciidiinLs,  cliargf;  eHginecrs,  &c.,  or  forliadc  the  pay- 
ing of  such  niiseruble  pittances  as  10s.  to  2.')S.  for  OG  lioui-*^ 
per  every  week  in  the  year,  of  day  and  night,  Sunday, 
Saturday,  Bank  Holiday  and  every  day  of  strain  and  endur- 
ance, under  the  guis<'  of  gaining  experience  !' 

Also  some  regulations  are  le'iuired  with  regard  U)  the 
pupil  evil. 

It  appeal's  to  me  that  it  is  not  new  rules  that  are  so 
badly  wanted  as  a  code  of  honour,  or  unwritten  or  written 
law  amongst  the  members. 

One  has  only  to  glance  down  the  "Situations  Vacant " 
column  of  this  journal  to  satisfy  himself  of  the  veracity 
of  these  facts  and  failings. 

Might  not  at  th's  time  some  thought  be  given  to  the 
"  Students,"  who  are  to  supply  the  future  members,  not  as 
in  the  present  new  rules  discussion,  total  and  absolute  dis- 
regard of  their  very  existence  ? 

Struggling  Stud.  Inst.E.E. 

May  m,  1912. 


Warning  to  Inventors  and  Patentees. 

I  have  had  considerable  trouble  with  electrical  firms  who 
receive  models  of  Patent  apparatus  on  trial  ostensibly  with 
a  view  to  taking  up  the  manufacture,  but  really  with  the 
idea  that  as  long  as  the  patentee  thinks  they  are  considering 
it  he  will  place  any  orders  that  he  may  have  control  of 
with  them  to  "oil  the  wheels."  Then  after  wasting  about 
six  months,  and  a  lot  of  letter  paper,  they  say  that  their 
works  have  so  much  in  hand  that  they  reluctantly  feel  that 
they  must  drop  all  idea  of  proceeding  in  the  matter  or 
they  make  some  equally  useful  excuse,  and  the  model  is 
generally  returned  badly  packed  and  in  a  derelict  condition, 
showing  that  it  has  simply  been  laid  aside. 

What  I  intend  to  do  in  future  is  to  avoid,  as  far  as 
possible,  the  placing  of  orders  with  firms  who  have  a  patent 
of  mine  under  consideration,  and  I  hope  brother  inventors 
will  do  ditto. 

Arch.  J.  Hoirard, 
Boroitiih   Electrical  £7igineer,   I'aunton. 

May  Qth,  1912. 


NOTES    FROM    CANADA, 


[FEOM    our    special    CORRE.SPONDEN'r.J 


Interest  has  recently  been  manifested  in  oil-shale  deposits 
in  Canada  and  it  is  not  at  all  improbable  that  such  deposits 
may  be  made  use  of  for  power  purposes  in  time. 

Peat  has  already  been  mentioned  in  these  notes  and,  owing 
to  the  publicity  given  to  the  subject  by  the  Department  of 
Mines  and  the  Commission  of  Conservation  and  the  efforts  of 
the  recently  formed  Canadian  Peat  Society,  it  is  attracting 
attention.  This  country  has  already  had  one  experience  of 
a  coal  strike  in  the  States  seriously  affecting  its  supply,  and 
the  recent  trouble  in  England  combined  with  the  threatened 
serious  strike  in  America,  are  likely  to  make  Canadians  take 
the  question  of  the  utilisation  of  peat  as  fuel  into  aireful 
consideration.  The  coal  used  in  the  Dominion  last  year 
consisted  of  9*8  million  tons  mined  here  and  14-()  million 
tons  imported  from  the  States,  so  it  is  quite  evident  that  the 
effect  of  a  strike  in  the  latter  country  might  be  to  create  a 
very  awkward  position  in  the  former. 

The  Commission  of  Conservation  has  issued  a  pamphlet 
dealing  with  the  subject  of  an  application  by  the  city  of 
Chicago  for  permission  to  increase  tlie  flow  of  water  from 
Lake  Michigan  to  the  Mississippi  River.  As  the  ostensible 
object  for  which  the  water  is  required  is  that  of  dealing  with 
the  sewage  effluent,  the  subject  does  not  at  first  appear  to 
have  much  interest  for  electrical  engineers,  but  the  pamphlet 
refeired  to  points  out  that,  besides  seriously  affecting  navi- 
gation and  the  great  lakes  by  appreciably  lowering  their 
levels,  a  good  deal  of  water-power  will  be  diverted  to,  and 
probably  made  use  of  by,  Chicago  ;  and  what  is  more,  the 
same  water  if  allowed  to  flow  over  Niagara  Falls  as  it  does  at 
present,  instead  of  being  utilised  at  Lockport,  Illinois,  could 


generaUi  live  to  seven  times  more  power  than  at  the  latter 
place. 

The  Conimifision  expresses  its  •*  unqualified  disapproval" 
of  the  scheme. 

The  Canadian  Northern  Raii«;iy  i.-;  rep<jiLfcd  to  U  i 

new  gas-electric  car,  the  cost  of  ofx-ration  of  which  W'  .i 

to  something  like  1 8  or  20  a-nts  per  c-ar  mile,  which  comfjares 
very  favourably  with  that  of  ordinary  el'-ctric  trams,  s^j  that 
similar  eai-s  could  Ije  used  in8t<ad  of  trains  for  outlying 
districts,  ^tc. 

An  order  for  20  cars  built  entirely  of  steel,  except  the 
door  and  window  frames,  has  recently  been  placed  by  the 
Ottawa  Electric  Street  Railway  Co. 


AUSTRALIAN    TRAMWAY    COMPANIES    AND 
THEIR    EMPLOYES.    III. 


The  hearing  of  the  arbitration  case,  brought  by  the  Aa&tralian 
Tramway  Employes'  Association  against  eleven  of  the  principal 
Tramway  Authorities  in  Australia,  was  continne<i  before  the  Federal 
Arbitration  Court  at  Melbourne  on  Thursday,  March  7th.  The 
claims  made  by  the  Association  were  summarised  in  our  last  issue. 

The  evidence  ot  Mr.  G.  L.  Prendergaat.  the  president  of  the 
Association,  was  continued.  He  said  that  the  policy  of  the 
Association  was  to  gain  their  object  without  striking,  and  that 
both  at  Brisbane  and  Adelaide  they  had  used  their  influence  towards 
peace.  He  had  been  a  builder's  clerk,  and  commenced  to  agitate 
for  better  conditions  of  employment  soon  after  he  joined  the 
Prahran-Matvern  Tramway  Co.  as  a  conductor.  As  tramway  workers 
they  objected  to  long  hours  and  -he  manner  in  which  occasional 
labour  was  engaged.  A  number  of  other  minor  grievances  were 
detailed 

The  next  day  was  largely  devoted  to  questions  as  to  the  manner 
in  which  the  statement  of  claim  was  prepared,  and  whether  it  had 
in  reality  been  carefully  considered  by  the  various  branches  of  the 
Association.  At  Malvern,  it  was  stated,  the  conductors"  wages  at 
present  were  ISs.  per  week,  and  motormen's  48s.  to  olts.,  with  a 
bonus  on  current-saving  ;  it  was  also  stated  that  although  some  of 
the  motormen  made  6s.  to  7s.  6d.  per  week  bonus,  yet  the  Association 
objected  to  it.  Asked  why,  it  was  stated  that  the  bonus  system 
encouraged  men  to  break  the  company's  regulations  and  run  by 
passengers  in  ord^r  to  save  the  current  consumed  on  re-starting. 

Mr.  Prendergast  stated  that  the  men  had  decided  to  withdraw 
their  claim  for  an  extra  10  per  cent,  from  the  Brisbane  Co.  The 
only  district  in  which  they  now  asked  extra  was  Western  Australia, 
where  they  wanted  15  per  cent,  over  the  other  normal  rates.  He 
intended  to  call  witnesses  from  each  State  to  show  that  dissatis- 
faction did  exist,  although  in  some  cases  it  had  not  been  brought 
to  the  notice  of  the  management. 

Mr.  Champ,  the  secretary  of  the  Queensland  branca  of  the 
Association,  dealt  with  the  position  of  affairs  at  Brisbane.  Many 
of  these  have  already  been  stated.  The  Company  was  decidedly 
averse  to  the  formation  of  any  union  outside  its  own  employes, 
and  started  one  of  its  own.  This  had  about  80  members,  as 
against  450  in  the  other.  A  bad  feeling  was  created,  and  every  act 
of  the  company  was  criticised.  Instances  were  given,  and  reserved 
for  further  evidence,  wh^-re  it  seemed  as  if  men  had  been  penalised, 
by  dismissal  for  minor  offences,  for  being  members  of  the  larger 
union. 

Mr.  G.  Bryant,  the  stcretary  of  the  Hobart  branch,  resuired  his 
evidence.  Out  of  105  employes,  about '70  were  unionists.  Com- 
plaints were  made  of  hours  and  wages,  and  that  conductors  were 
responsible  for  lost  tickets  or  for  tickets  advanced  to  passengers  on 
credit.  It  was  also  stated  that  time  was  reckoned  as  starting  from 
when  the  car  reached  the  Post  Office,  400  yards  away  from  the  depot, 
so  that  the  motormen  had  to  give  abou*  a  quarter  of  an  hoar  on  , 
going  on  duty,  and  the  same  at  night.  Again,  there  was  a  break  of 
three  hours.  2  a.m.  to  5  a.m.,  in  the  night  shift,  which  free  time 
was  perfectly  useless  to  the  men. 

It  was  pointed  out  by  the  Judge  that  many  of  these  matters 
seemed  capable  of  adjustment  by  a  conference  between  the  parties, 
and  a  Bugw:estion  was  made  that  the  manager  should  meet  the  men. 
Mr.  Parker,  the  manager,  asked  for  time  to  consider  this  proposal. 

Mr.  HUl,  sxretary  of  the  South  Australian  branch,  gave  evidence 
of  the  condition  of  affairs  at  Adelaide.  This  branch  had  drawn  up 
a  demand  for  12s.  per  day  for  motormen  and  lis.  per  day  for  con- 
ductors, but  they  had  subsequently  adopted  the  Association  3 
proposal  for  lis.  per  day  for  both  motormen  and  conductors.  At 
the  end  of  November  the  minimum  rate  paid  by  the  company  was 
raised  to  Ss.  per  day.  The  men  were  dissatistied  with  wages,  hours, 
overtime  rates,  and  other  matters.  Conductors  had  to  make  up 
shortages,  but  were  not  given  the  benefit  of  moneys  overpaid.  As 
justification  for  their  demand  for  higher  wages,  they  stated  that  in 
South  Australia  builders'  labourers  received  128.  per  day.  boiler- 
makers'  labourers  and  blacksmiths"  strikers  9s.  a  day.  and  pick-and- 
shovel  men  on  tramway  construction  works  i>8.  a  day  :  members  of 
the  Amalgamated  Society  of  Engineers  received  as  a  minimum  128. 
a  day.  Further  evidence  of  the  cost  of  living  was  given.  It  was 
stated  that  out  of  700  employes  at  Adelaide.  257  had  left  during 
2^  years.  About  500  members  belonged  to  the  Association,  but  the 
tramway  company  refused  to  recognise  them. 
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Mr.  O'Connor,  the  president  of  the  Victorian  branch  of  the 
Association,  detailed  his  experiences  as  an  employ^  for  12  years, 
during-  which  time  he  had  been  twice  dismissed  and  reinstated — 
once  r.fter  the  matter  had  been  mentioned  in  the  Legislative 
Assembly.  Amongst  other  points,  he  demanded  the  Appeal  Board, 
to  which  all  disputes  between  employer  and  employe  as  to  discipline 
could  be  referred. 

The  Judgre  pointed  out  that  he  was  open  to  conviction,  but  at 
present  he  thought  the  claim  an  extravagant  one. 

The  Association,  through  Mr.  Prendergast,  then  asked  for  the 
production  of  the  company's  books  relating  to  all  cases  of  discipline, 
to  show  that  favouritism  existed  ;  and,  after  discussion,  it  was 
decided  that  books,  other  than  financial  books,  relevant  to  the  case 
for  the  past  two  years  should  be  produced. 

Mr.  O'Connor  complained  of  having  to  collect  80  fares  in  three 
minutes  and  being  held  responsible  for  ticket  shortages,  having  to 
have  tea  on  the  car,  and  having  at  times  to  work  with  inexperienced 
gripmen.  He  also  claimed  that  tramway  work  was  very  unhealthy, 
and  that  this  should  be  taken  into  account  in  fixing  wages. 

Mr.  Ovenden,  an  Adelaide  motorman,  complained  that  a  motor- 
man  was  once  fined  £2  2s.  for  damage  done  to  a  car  in  collision, 
and  a  conductor  had  been  fined  for  declining  to  work  more  than 
nine  hours  a  day.  A  conductor  had  to  know  every  street  on  his 
route,  and  till  he  knew  them  the  motorman  had  more  work  to  do. 
Motormen  had  also  a  number  of  forms  to  make  out.  and,  in  fact, 
he  had  to  be  a  person  having  more  knowledge  than  he  was 
generally  credited  with.  The  men  wanted  higher  pay  and  shorter 
hours,  and  asked  for  promotion  by  seniority. 

The  Judge  pointed  out  that  this  method  prevented  merit  from 
receiving  its  due  reward. 

Another  claim  was  that  the  men  should  be  paid  for  the  time 
spent  in  attending  ambulance  lectures. 

After  several  other  similar  complaints  had  been  ventilated,  the 
Court  adjourned  for  a  period  of  11  days. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


A  New  Design  of  Travelling  Crane. 

An  electric  travelling  crane  of  improved  design  is  shown  in  the 
accompanying  illustrations.  This  crane  was  designed  by  Messes. 
Smith,  Ma.ior  &  Stevens,  Ltd.,  of  Abbey  Works,  Northampton, 
as  the  result  of  their  failure  to  obtain  exactly  what  they  wanted  in 


operated  by  a  li-B.H.P.  motor  running  at  440  u.p.m.  These  motors 
are  controlled  by  means  of  liquid  starters  arranged  in  the  cab  and 
conveniently  placed  for  the  use  of  the  operator,  while  the  lifting 
motor  is  controlled  by  an  electric  brake  of  the  type  which  Messrs. 
Smith,  Major  A:  Stevens  have  used  with  success  on  their  standard 
lifting  gear.  The  drum  and  bands  are  of  the  multi- grooved  type, 
the  drum  being  constructed  of  cast-iron   and  the  bands  of  gun- 


FiG.  2.— Crab  of  Electric  Crane. 


metal.  The  longitudinal  traverse  is  controlled  by  an  ordinary 
band  brake  foot-operated  from  the  cab.  The  span  of  the  gantry  is 
28  ft.,  the  cross  travel  of  the  hook  22  ft.,  and  the  effective  lifting 
travel  of  the  hook  17  ft.  Fig.  2  shows  clearly,  fixed  to  the  side  of 
the  traveller,  the  special  knock-ofE  switch  which  is  provided  in 
order  to  guard  against  the  possibility  of  overwinding,  this  switch 
operating  automatically  when  the  safe  limits  of  lift  are  exceeded. 
It  will  be  seen  that  a  very  light  and  yet  strong  type  of  electric 
crane  has  been  evolved  by  this  firm,  which  appears  to  possess  merits 
which  make  it  of  considerable  practical  interest.  The  first  illus- 
tration also  shows  the  general  lay-out  of  one  of  the  important 
departments  in  the  new  shops  at  Northampton. 

«  Efesca  "  Electric  Grill. 

In  the  new  catalogue  issued  by  Messes.  Talk,  Stadelmanx 
AND  Co.,  Ltd.,   83  and  87,  Farringdon  Road,  London,  E  C,  there 
are    several    serviceable    lines    of    electric    heating    and  cooking 
apparatus,     A  hot-plate  cooking   range  with  polished  mouldings, 
made  in    cast-iron,    contains    two    7-in.    boiling 
plates,   and    measures  over    all    24  in.    X    12  in. 
It   gives   ample   space   for   a  number  of    sauce- 
pans,   three    of    which    can     be    kept     boiling 
over   each  plate.      Each   hot  plate   is  controlled 
by  a  switch   fixed  on   the  front,   and  a  suitable 
oven    can     be    placed    over    either    for    cooking 


Fig.  1. — New  Elkctuic  Cuane. 


Fio, 


-"Efesca"'  Electric  Grill, 


the  open  market  when  they  wore  equipping  their  new  factory  at 
Northampton,  and  they  evolved  this  design,  two  examples  of  which 
are  now  working  in  their  shop  with  success.  The  points  aimed  at 
in  the  design  were  simplicity  consistent  with  high  efficiency  and 
convenient  control,  together  with  more  ample  proportions  of  the 
smaller  parts  than  are  usually  to  be  found  in  the  standard  types  of 
cranes  of  this  size  that  are  at  the  present  day  on  the  market.  The 
first  figure  shows  the  general  appearance  of  the  crane,  which  is 
designed  to  lift  three  tons  and  has  a  full-load  lifting  speed  of  27  ft. 
per  minute,  while  the  longitudinal  traverse  has  a  speed  of  2S3  ft. 
per  minute,  and  the  cross  traverse  cpn  run  up  to  80  ft.  per  minute. 
The  motors  are  all  series  wound,  th'3  lifting  motor  having  a  capacity 
of  9  B.H.v.  at  400  n.v.M.  The  longitudinal  traverse  motor  is  a 
6-B.H.P.   one,   running   at   500   K.r.M.,   and    the  cross   traverse   is 


small  joints.  Another  feature  is  a  breakfast  cooker  in  black  enamel 
finish,  with  polished-steel  top  plate  and  facings.  It  comprises  one 
G-in.  boiling  plate  with  two  heat  regulations,  and  a  grill  9  in.  x  9  in., 
the  top  of  which  can  also  be  used  for  boiling.  Another  line  is  that 
illustrated  in  fig.  3,  which  shows  a  nickel-plated  grill  and  hot  cup- 
board made  in  sheet  metal  19  in.  wide  x  13  in.  deep  x  lit  in.  high. 

Automatic  Solenoid  Starter. 

The  Electrical  ArPAEATrs  Co.,  Ltd.,  of  Vauxhall  Works, 
South  Lambeth  Road.  S.W.,  have  brought  out  a  new  automatic 
solenoid  starter,  which  has  the  novel  feature  that  oi  e  solenoid 
operates  two  separate  pi tngers,  one  at  each  end.  The  cne  at  the 
top  controls  the  main  twitch.  This  has  a  double  break,  and  ia 
fitted  with  laminated  cortact  brushes  and  carbon  arcing  tij  s. 
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The  operation  is  aa  follows  : — On  the  solenoid  being  ener^ined, 
by  meanH  of  a  push  button  or  otherwise,  the  top  plun^fer 
immediately  act«,  closinjf  the  main  switch,  and  starting,'  the  motor 
with  all  the  resistance  in  circuit.  The  bottom  plunj^er  then  comes 
up  at  a  rate  regulated  by  the  daehpot,  causing  the  lower  switch 
gradually  to  cut  out  the  resistance  till  full  speed  ia  attained. 

On  the  solenoid  being  de-energised,  the  top  plunger  at  once  rises, 
opening  the  main  switch.     At  the  same  time  the  bottom  plunger 


Fig.  4, — E.A.C.  Automatic  Solenoid  Starter. 


falls  to  its  lowest  position,  ready  for  another  start.  The  switch 
that  controls  the  resistance  has  no  "off"  position,  so  that  the 
circuits  cannot  be  broken  on  the  sliding  contacts. 

This  starter  has  been  specially  designed  for  inching,  such  as  is 
required  in  printing  press  control.  There  is  no  shock  or  noise 
when  the  plungers  operate,  and  a  double  break  is  provided  on  the 
main  switch.  The  use  of  a  single  solenoid  for  the  two  switches 
makes  the  starter  more  reliable,  more  compact,  ard  less  expensive 
than  old  types. 

The  "  Muuips  "  Lampholdcr. 

We  have  received  from  Messrs.  G.  St.  John  Day  &  Co.,  of 
Mumps  Electrical  Works,  Oldham,  a  sample  of  their  "  Mumps " 
lampholder,  a  patent  for  which  is,  we  understand,  pending.  This 
holder  possesses  features  of  its  own,  and  is  well  worth  inspection. 

The  interior  consists  of  two  cylindrical  porcelain  blocks,  the 
upper  one  fitting  into  a  recess  in  the  lower  one,  and  held  in  position 
by  the  screwing-up  of  the  plunger  contacts.     The  upper  block  is 


Fig.  5.— The  "Mumps ""Lampholder 


made  with  a  porcelain  bridge,  which  effectively  separates  the  wires 
at  the  point  of  entry  :  the  wires  pass  down  through  holes  and  are 
secured  to  small  brass  terminals  on  the  under  side.    The  terminal 


screws  are  double-ended,  and  the  long  projfictiD^'  end-i  ar<;  inserted 
into  the  lower  porcelain  block,  the  plunger  coiita  v--  rt'.icg  into 
recesses  in  the  opposite  or  lower  nide.  and  being  screwed  on  to  the 
ends.  It  may  be  noted  that  in  fattening  the  two  blocks  together 
the  flexible  is  secnrely  grippe^l  between  the  two  ;  moreover,  the 
un«crewing  of  the  plunger  contacts  releases  the  wiring  part*.  The 
two  porcelains  fit  into  a  thick-gauge  brass  barrel,  the  lower  end 
having  the  bayonet  sockets  formed  in  if.  while  an  adjusting  nipple 
BcrewH  over  the  upper  end,  and  a  locking  ring  is  screwed  down 
inside  on  to  the  porcelains,  fixing  them  Ln  position  and,  if  screwed 
down  far  enough,  locking  the  lamp  in  position. 

The  device  is  solidly  constructed  to  the  Home  Office  specification, 
and  its  simplicity  and  other  good  features  thoold  appeal  to  electrical 
men  generally. 

New  Inspection  Tee. 

Special  forms  of  inspection  tee  are  now  hang  intro<laced  by 
ME.S.SR.S.  Simplex  Conduit.-!,  Ltd.,  for  installations  where  the 
tubing  is  run  under  the  floor  boards  and  laid  across  the  joists,  with 
a  short  drop  to  the  ceiling  rose  or  light  point  in  the  room  below. 
These  tees  are  made  somewhat  smaller  than  the  standard  circular 
boxes,  thereby  effecting  some  saving  in  cost,  and  at  the  -ame  time 
providing   for  a  convenient    inspecti'm  opening,    from   which    the 


Fic;.  tj.— Simplex  Inspection  Tee 


wires  may  be  threaded  or  pulled  into  the  tubes.  They  are 
sufficiently  large  to  allow  of  a  joint  being  made  between  small 
wires  also.     The  tee  piece  is  provided  with  a  spring-in  lid. 

The  illustration  shows  the  method  of  application  in  practice, 
looking  from  the  floor  above  the  room  in  which  the  light  point  is 
fixed,  the  tubing  being  let  into  the  joists  and  fixed  with  an 
ordinary  crampet.  It  may  be  pointed  out  that  care  should  be 
exercised  in  cutting  "ways'  in  joists  for  the  conduit  to  lie  in: 
only  a  small  factor  of  safety  in  the  strength  of  joist  is  allowed  for. 
and  this  ia  seriously  reduced  if  too  much  cutting-away  ie  done  in 
erecting  the  conduit. 


PARLIAMENTARY. 


Light  Railways  Bill. 

Sir  .\.  BosCAWKX  presided  on  April  30th  over  .standing  Com- 
mittee B,  which  commenced  the  consideration  of  the  Light  Railways 
Bill  promoted  by  the  Boaid  of  Trade,  which  is  a  Bill  "  to  continue 
and  amend  the  Light  Railways  Act,  1896.' 

Clause  1  was  as  follows  — "(l)  If  any  order  under  the  Light 
Railway  Act,  1896  (in  this  Act  referred  to  as  the  principal  ActX  is 
not  confirmed  by  the  Board  of  Trade  on  the  ground  that  the 
proposals  of  the  promoters  ought  to  be  submitted  to  Parliament  in 
pursuance  of  Sub.-Sec.  (3)  of  Sec.  9  of  the  principal  Act.  the  Board 
may,  if  they  think  fit,  submit  the  proposals  to  Parliament  by 
bringing  in  a  Bill  for  the  confirmation  of  the  Order.  (2)  If  while 
a  Bill  confirming  any  such  Order  is  pending  in  either  Ilouse  of 
Parliament,  a  petition  is  presented  against  the  Order,  the  Bill  so 
far  as  it  relates  to  the  Order  may  be  referred  to  a  Select  Com- 
mittee, or,  if  the  two  Houses  of  Parliament  think  fit  so  to  order,  to  a 
Joint  Committee  of  both  Houses,  and  the  petitioner  shall  be  allowed 
to  appear  and  oppose  as  in  the  case  of  Private  Bills.  (,3)  In  bring- 
ing in  a  Bill  under  this  section  for  the  confirmation  of  an  Order, 
the  Board  of  Trade  shall  make  a  special  report  to  Parliament  with 
resoect  to  th>:  Order." 

Mr.  Hicks-Beach  asked  that  the  Minister  in  charge  of  the  Bill 
should  give  then  some  explanation  of  its  objects  :  so  far  as  he  could 
gather  from  Clause  1  it  would  seem  that  there  were  difficulties 
under  the  present  procedure. 

Mr.  Wardi.e  asked  if  the  Government  was  to  pay  the  whole  of 
the  expenses  of  the  Bill.  If  it  was  of  benefit  to  a  private  promoter, 
why  should  he  not  pay  .' 

Mb.  J.  M.  Robertson  (Parliamentary  Secretary  to  the  Board  of 
Trade),  in  reply,  said  some  difficulty  had  actually  been  found  in 
regard  to  the  form  of  procedure.  The  Light  Railwajs  Act  had  not 
done  all  that  was  expected  of  it,  but  it  had  done  enough  to  make  it 
highly  desirable  that  the  facilities  for  light  railways  should  be 
further  extended  if  they  could  do  so  by  tiieans  cf  an  amendment  of 
the  law.  There  had  been  two  or  three  cases  in  which  schemes  had 
been  brought  forward  which  the  Board  of  Trade  entirely  approved 
of,  and  which  would  have  been  beneficial  to  the  districts  concerned  ; 
but  when  the  promoters  found  that  they  were  calkd  on  to  begin 
again,  and  bring  forward  a  Bill  in  Parliament,  they  dropped  the 
schemes,  and  they  had  never  been  revivevl.  They  were  disconrsged 
by  the  trouble  and  expenee  which  the  method  of  procedure  put 
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upon  them.  The  effect  of  this  clause  was  to  provide  that  in  any 
future  cases  of  that  kind  when  a  scheme  was  brought  forward 
which  the  Board  of  Trade  approved  of,  but  which  was  important 
enough  to  require  the  consent  of  Parliament,  then,  instead  of  the 
promoters  having  to  incur  the  expense  and  trouble,  the  Board  of 
Trade  would  practically  do  the  work  for  them,  and  schedule  the 
Bills  in  one  Order.  The  defence  of  such  a  Bill  before  the  House 
would  lie  with  the  promoters,  but  by  this  new  procedure  they 
would  be  saved  so  much  trouble  and  expense  that  the  Board  of 
Trade  felt  that  such  schemes  as  had  fallen  through  under  the  old 

firocedure  would  be  enabled  to  go  on,  and  thus  the  construction  of 
ight  railways  in  general  would  receive  useful  encouragement 
without  any  such  abuse  as  Mr.  Wardle  expected  might  arise. 

Mr.  Wakdle  asked  if  it  would  be  the  same  as  an  ordinary  Bill 
going  before  a  Committee. 

Mr.  Robertson  said  the  defence  could  lie  with  the  promoters. 
It  was  not  a  case  in  which  the  Board  of  Trade  would  incur  the  cost. 

Mr.  J.  Samuel  pointed  out  that  local  authorities  ought  to  be 
safeguarded.  The  promoters  of  a  scheme  might  satisfy  the  Board 
of  Trade,  but  the  local  authority  might  object.  If  the  Board  of 
Trade  took  up  the  ca-e  the  local  authority  would  be  greatly 
handicapped. 

The  Hon.  H.  Lawson  thought  the  House  had  hardly  any  idea  of 
the  extent  to  which  the  Bill  attempted  to  extend  the  powers  of  the 
Board  of  Trade.  In  fact,  if  the  Bill  was  adopted  without  amend- 
ment it  would  deprive  Parliament  and  the  local  authorities  of  a 
great  deal  of  the  controlling  powers  they  now  had.  A  Bill  brought 
forward  uirder  Clause  1  would  not  follow  the  ordinary  procedure  of 
Private  Bill  Legislation.  No  notices,  he  took  it,  would  be  given, 
and  therefore  persons  and  authorities  interested  would  only  get  such 
notice  as  would  be  convenient  to  the  Board  of  Trade  of  what  was 
proposed  to  be  done.    He  considered  this  a  very  serious  innovation. 

Mr.  Robertson  said  that  in  cas'^s  where  there  was  no  opposition 
by  the  local  authority  the  Board  of  Trade  could  call  on  the  pro- 
moters to  proceed  by  Bill.  Members  must  not  think  the  Bill  was 
promoted  merely  to  deal  with  cases  where  there  were  disputes 
between  promoters  and  the  local  authorities.  The  cases  of  good 
schemes  which  had  been  discouraged  included  the  Eardley  and 
Coatbridge  scheme,  the  Dundee  and  Broughty  Ferry  scheme  and 
the  Staines  and  Egham  scheme.  The  local  authority  could  first 
put  their  case  before  the  Light  Railway  Commissioners,  and  then 
before  the  Board  of  Trade,  and  in  the  past  the  Light  Railway  Com- 
missioners had  been  accused  by  promoters  of  unduly  favouring  the 
local  authorities.  If  the  Board  of  Trade  did  not  think  a  scheme 
sufficiently  important  to  come  before  Parliament  as  a  Bill,  then, 
under  the  existing  law,  the  local  authorities  could  make  their  views 
heard  before  the  Light  Railway  Commissioners.  When  the  Board 
of  Trade  called  on  the  promoters  to  come  before  Parliament,  they 
relieved  them  of  the  expense,  but  the  Board  of  Trade  had  no  power 
to  turn  the  local  authorities  out  of  Court.  The  action  of  the  Board 
of  Trade  would  always  be  subject  to  due  supervision  by  Parliament. 

Mr.  Lawson  asked  if  notices  would  have  to  be  given  before  a  Bill 
was  introduced. 

Mb.  Robertson  said  they  would.  A  Bill  could  not  be  introduced 
by  any  secret  procedure. 

Mr.  Hicks-Beach  said  it  seemed  to  him  that  this  Bill  would  be 
a  direct  incentive  to  the  promoters  of  light  railways  to  promote  a 
big  scheme,  and  so  force  the  Board  of  Trade  to  submit  it  to  Parlia- 
ment and  pay  some  of  the  cost  of  the  promotion. 

Mr.  Robertson  said  that  under  the  procedure  there  would  be  no 
expense  on  the  Board  of  Trade  at  all.  The  expenses  of  the  Board 
of  Trade  would  be  charged  to  the  promoters,  but  such  expenses 
would  be  trifling  as  compared  with  the  expenses  now  incurred  by 
the  promotion  of  a  private  Bill. 

Clause  1  was  then  agreed  to. 

Clause  2  provides  that  (1)  "  A  trackless  trolley  system  along  any 
road  or  street  may  be  authorised  by  order  under  the  principal  Act 
in  the  same  manner  and  subject  to  the  same  conditions  as  a  light 
railway,  and  that  Act,  and  any  Act  amending  the  same,  shall 
accordingly  be  construed  as  if  the  expression  light  railway ' 
included  a  trackless  trolley  system." 

Mr.  Lawson  moved  an  amendment  to  the  efifect  that  the 
clause  should  read  "  A  trackless  trolley  system  along  any  road  or 
street  may,  with  the  consent  of  the  road  authority  of  the  district 
in  which  such  road  or  street  is  situate,  be  authorised,  &c."  He 
said  that  this  clause  would  enable  the  whole  of  the  country 
to  be  covered  by  a  network  of  trackless  trolleys.  The  whole 
of  the  system  by  which  the  tramways  had  been  extended 
in  different  iparts  of  the  country  was  reversed  by  the 
provisions  of  this  measure.  The  Board  of  Trade  was  enabled 
practically  to  take  the  place  of  the  local  authorities  and  to  ignore 
the  policy  of  Parliament.  The  trackless  trolley  system  was  wholly 
an  experiment,  and  without  going  into  the  merits  of  it  he  could  say 
it  would  be  wholly  unsightly.  It  would  do  enormous  damage  to 
the  roadways,  both  in  the  town  and  in  the  country,  and  at  any  rate 
it  required,  as  such,  more  deliberate  consideration  than  it  had  yet 
had  before  these  wide  powers  were  given  to  a  department  of  the 
Government.  He  thought  the  Board  of  Trade  was  much  too  greedy 
in  this  Bill.  At  present  the  Borough  Councils  in  London  had  the 
right  of  veto  in  regard  to  tramways,  but  the  whole  of  that  right 
was  done  away  with  under  the  Bill.  He  could  not  imagine  such  a 
system  being  applicable  to  towns  at  all.  for  there  would  be  two 
overhead  wires,  whilst  the  roads  would  be  cut  up  to  an  extent  to 
which  the  damage  done  by  omnibuses  would  be  a  trifle.  At  the 
same  time  no  compensation  for  damage  was  to  be  made  by  the  pro- 
moters of  the  schemes.  He  did  not  think  it  would  be  difficult  to 
imagine  enormous  ruts  being  made  in  the  roads. 

Me.  Hicks-Beach  said  he  would  support  the  amendment  on 
behalf  of  the  company.  He  was  not  an  electrician,  and  did  not  really 
know  what  a  trackless  trolley  eystewi  was.   ^e  rathev  gathered  that 


the  vehicles  would  be  something  like  the  enormous  pantechnicons 
which  came  from  London  to  the  country  now,  and  did  enormous 
damage  to  the  roads.  He  did  not  conceive  that  the  system  would 
be  any  good  to  traders  and  agriculturists  unless  they  were  of  fair 
size,  and  in  that  case  they  must  damage  the  roads,  and  they  cer- 
tainly ought  to  pay  something  towards  the  maintenance  of  the 
roads. 

Mr.  Robertson  said  the  question  of  the  efifect  of  the  system  on 
the  roads  would  be  discussed  later.  He  would  point  out  that  the 
amendment  went  much  further  than  anything  sanctioned  under 
the  Tramways  Act  of  1872.  Under  the  Tramways  Act,  two-thirds 
of  the  local  authorities  had  to  give  consent,  but  the  amendment 
would  mean  that  one  authority  alone  could  upset  a  scheme.  Such 
a  veto  as  this  would  be  a  most  reactionary  thing,  and  the  real 
rights  of  the  local  authorities  were  abundantly  safeguarded.  As 
regarded  the  effects  on  roads  of  trackless  trolleys,  they  had  enor- 
mously exaggerated  the  effect.  If  they  were  going  to  run  in  ruts 
they  had  better  have  a  tramway.  The  vehicle  would  be  lighter 
than  a  motor-'bus,  as  it  got  its  electric  power  through  the  trolley 
and  the  overhead  wire,  and  did  not  have  to  carry  machinery  as 
was  the  case  with  the  omnibus.  The  weight  Ihnit  put  to  the 
vehicles  so  far  was  5  tons,  which  was  much  less  than  that  of  the 
vehicles  referred  to  by  Mr.  Hicks-Beach.  Hon.  members  were  con- 
demning a  system  which  really  was  carrying  out  what  they 
wanted. 

Mr.  BiGWOOD  said  that  from  inquiries  he  had  made,  the  damage 
to  the  roads  of  the  trackless  system  was  exceedingly  light,  as 
compared  with  motor-'buses.  He  had  received  a  communication 
from  the  Municipal  Tramways  Association  approving  of  the  Bill, 
as  its  objects  were  highly  desirable.  He  also  felt  that  with  regard 
to  housing,  large  municipalities  would,  by  the  adoption  of  this 
system,  be  enaliled  to  carry  working  men  to  the  outskirts  He 
understood  that  the  Board  of  Trade  had  given  an  undertaking  that 
where  a  municipality  had  ^  well-equipped  tramway  system  no 
private  promoter  would  be  allowed  to  run  over  such  routes. 

Mr.  Robertson  said  that  no  pledge  had  been  given,  but 
obviously  there  would  be  no  disposition  to  grant  such  powers. 

Mr.  Bigwood  said  it  seemed  to  him  that  local  authorities  would 
get  something  in  the  shape  of  increased  rateable  value  from  districts 
developed  by  the  system. 

Mr.  Haslan  pointed  out  that  a  tramway  had  to  keep  in  repair  so 
much  of  the  road,  and  if  these  trolley  vehicles  were  going  to  do 
damage  to  the  roads,  they  ought  to  pay  something.  At  present 
petrol  vehicles  did  pay  something  by  way  of  the  tax  on  petrol. 

Mr.  Wheeler  argued  that  if  the  local  authority  was  to  have  no 
veto,  what  was  the  good  of  a  local  authority  being  elected  by  the 
people  .'  He  had  in  his  mind  the  case  where  only  a  single  local 
authority  was  concerned. 

Mr.  Robertson  said  that  in  the  case  where  one  local  authority 
only  was  concerned,  the  Light  Railway  Commissioners  would  give 
no  order. 

Mr,  Wheeler  urged  that  in  narrow  streets  ruts  in  the  road 
would  be  bound  to  be  made. 

Mr.  F.  Goldsmith  said  that,  as  a  member  of  the  Local  Legis- 
lation Committee,  which  had  given  consideration  to  several  trackless 
trolley  systems,  he  agreed  that  they  did  less  damage  to  the  roads 
than  the  ordinary  motor-'bus,  but,  at  the  same  time,  he  would  like 
an  assurance  that  something  would  be  done  to  satisfy  any  possible 
objection  of  the  local  authorities.  At  present  in  London  the 
Borough  Councils  had  a  veto  on  the  overhead  system  of  tramways, 
but  this  Bill  would  do  away  with  that  veto.  There  should  be  some 
safeguard  put  in  the  Bill.  In  the  country  the  trolley  vehicles 
would  cut  up  the  main  roads,  and  he  would  like  to  know  whether 
the  cost  of  improvements  could  not  be  thrown  on  the  authority 
owning  the  system.  These  trackless  trolleys  had  only  been  running 
in  this  country  about  seven  months,  and  5  tons  as  the  limit  of  weight 
was  put  on  by  the  Board  of  Trade  because  it  was  an  experimental 
system,  but  there  was  nothing  in  the  Bill  limiting  the  weight  to 
5  tons. 

Mr.  Lawson  intimated  that  he  would  add  the  following 
words  to  his  amendment :  "  Such  consent  not  to  be  unreasonably 
withheld." 

Mr.  Robertson  said  he  could  understand  the  apprehension  with 
regard  to  the  possibility  of  the  amenities  of  a  to\\'n  being  injured 
by  a  trackless  trolley  system,  but  the  common-sense  of  the  Light 
Railway  Commissioners  would  never  admit  such  a  system  against 
the  wishes  of  the  inhabitants.  He  contended  that  the  rights  of  local 
authorities  were  absolutely  safeguarded.  The  limitations  of  weight 
to  5  tons  per  vehicle,  and  the  limitation  of  speed  to  12  miles  an 
hour  came  from  the  Board  of  Trade,  which,  of  its  own  motion,  was 
imposing  these  safeguards. 

On  a  division,  the  amendment  was  carried  by  16  votes  to  8. 

Mr.  Edmund  Harvey  then  moved  that  the  following  words 
should  be  inserted  at  the  end  of  Sub.-Sec.  1  of  Clause  2  :  "  Provided 
that  any  such  order  shall  contain  provisions  requiring  the  company, 
body,  or  person  upon  whom  the  powers  thereof  are  conferred  to  pay 
the  cost  of  any  alterations  or  improvements  in  the  road  or  street 
made  for  the  purposes  of,  or  rendered  necessary  by,  the  trackless 
trolley  system,  and  to  make  a  contribution  towards  the  cost  of 
maintaining  the  road  or  street,  regard  being  had  in  determining  the 
amount  of  such  contribution  to  (amongst  other  things)  the  additional 
expense  incurred  by  the  authority  by  whom  the  road  or  street  is 
maintained.  ■ 

Mr.  Lawson  seconded  the  amendment. 

Mr.  Robertson  said  that  whilst  members  would  like  to  safe- 
guard local  authoriti«'s,  yet  the  amendment  would  give  the  local 
authority  the  power  to  squeeze  a  particular  undertaking.  The 
local  authority  would  be  unable  to  get  anything  out  of  the  heavy 
road  engines  and  traction  engines,  butthepromotK.i8of  the  trackless 
trolley  pyptejns  would  \>^  mulcted.     In  view  of  the  decisione-  of  the 
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Local  LeiriHlation  Committee,  he  hoped  the  amendment  would  not 
bfi  carried. 

Mb.  GoLOHMiTM  Haid  the  Local  Lepislation  Committee  con- 
Bidered  pach  cane,  on  its  merits.  It  waH  true  that  the  Committee 
had  decidfd  that  the  Keiifhley  Corporation  nhould  not  contribute 
to  the  maintenance  of  the  roads,  but  he  understood  the  question 
•would  be  raiwed  before  the  House  of  Lordw  Committee,  and  also  in 
the  House  of  Commons.  He  thought  it  ou(rht  to  be  made  quite 
clear  that  a  company  or  a  local  authority  putting  down  a  trackletw 
trolley  system  for  profit  ought  to  pay  for  the  roads,  and  not  the 
county  authority. 

Mil.  Hick8-Beach  urtred  that  it  wa.s  no  argument  to  say  that 
because  certain  classes  of  vehicles  did  not  pay  for  the  upkeep  of  the 
roads  now,  therefore  a  new  system  should  be  allowed  which  should 
also  be  exempt  from  contributing  to  the  cost. 

Mr.  Rorertson  said,  to  meet  the  wishefl  of  the  Committee,  he 
was  prepared  to  accept  the  following  amendment : — 

"That  an  order  under  this  section  may  provide  for  a  contribution 
from  the  applicants  of  the  order  towards  the  cost  of  maintaining 
any  road  or  street  along  which  the  trackless  trol'ey  system  is 
authorised,  and  in  determining  the  amounts  of  any  such  contri- 
bution, regard  shall  be  made,  amongst  other  things,  to  the  additional 
expenne  which  may  be  caused  to  the  road  authority  by  reason  of  the 
order." 

Mr.  Lawson  said  this  would  not  apply  to  the  cost  of  widening  of 
the  road  except  as  a  point  in  the  maintenance  of  the  road, 

Mr.  BmwooD  urged  that  there  should  be  a  definite  figure  placed 
in  the  Bill  as  to  the  percentage  of  cost  which  promoters  should  pay. 
He  was  prepared  to  move  for  the  insertion  of  a  contribution  of 
5  per  cent,  of  the  total  gross  receipts. 

Mr.  Harvey  said  that,  in  view  of  the  position  they  had  arrived 
at,  he  suggested  that  they  might  adjourn  so  as  to  have  the  amend- 
ments printed. 

On  Tuesday,  May  7th,  Viscount  Helmsley  supported  the 
amendment,  as  he  was  of  opinion  that  unless  it  was  carried  local 
authorities  would  be  unfairly  mulcted.  The  local  authorities  would 
be  called  upon  to  pay  very  heavy  charges  for  the  upkeep  of  the  roads, 
unless  some  provision  was  made  for  a  contribution  from  the  persons 
who  started  a  trackless  trolley  system.  He  denied  that  supporters 
of  the  amendment  had  any  desire  to  injure  this  new  system,  but 
the  ratepayers  had  to  be  considered. 

Mr.  J.  M.  Robertson  (who  was  in  charge  of  the  Bill)  said  he 
understood  that  the  amendment  was  moved  on  behalf  of  thp  Asso- 
ciation of  Municipal  Corporations,  and  he  now  gathered  that  it 
did  not  altogether  meet  the  wishes  of  all  the  members  of  the 
Association,  as  the  interests  of  large  and  small  areas  differec'. 
He  understood  that  those  who  acted  for  the  Afsociation  of 
Municipal  Corporations  were  willing  to  withdraw  the 
amendment  if  the  Government  would  accept  the  amend- 
ment which  was  proposed  at  the  last  sitting  by  Mr. 
Lawson  and  carried  by  the  Committee,  which  was  to  the  effect 
that  the  consent  of  a  local  authority  should  be  required  for  any 
scheme,  although  the  consent  was  not  to  be  unreasonably  withheld. 
The  Government  would  accept  that  amendment,  but  the  form  of 
the  former  would  have  to  be  altered  on  report.  Further,  he 
would  give  the  Committee  the  assurance  that  the  Board  of  Trade 
had  undoubted  powers  to  insert  in  any  order  a  provision  that  the 
promoters  of  a  trackless  trolley  system  should  not  only  meet  the 
cost  of  any  widening  of  the  roads  or  anything  of  that  kind  which 
might  he  necessary,  but  they  also  undoubtedly  had  the  power  to 
impose  on  the  new  system  a  contribution  towards  the  upkeep  of  the 
roads,  and  had  always  exercised  their  powers  with  an  eye  to  the 
interests  of  the  local  authorities.  In  some  cases  already  voluntary 
arrangements  had  been  made  between  local  authorities  and  the  pro- 
moters of  the  system.  He  contended  that  it  would  be  much  oetter  to 
leave  the  matter  to  the  Light  Railway  Commission  and  the  Board 
of  Trade,  who  had  full  power  to  protect  the  local  authorities,  than 
to  try  and  lay  down  any  hard-and-fast  rule. 

Mr.  Goldsmith  urged  that  the  amendment  should  not  be  with- 
drawn. He  pointed  out  that  trackless  trolleys  were  really  in  the 
same  position  as  tramways.  The  systems  would  be  mostly  pro- 
moted by  Corporations  as  feeders  to  their  tramways,  and  it  would 
be  very  hard  that  country  ratepayers  should  be  called  on  to 
contribute  to  the  cost  of  such  systems. 

Mb.  Hodge  objected  to  any  tax  on  means  of  transit,  and  con- 
sidered that  the  community,  as  a  whole,  would  benefit  by  the 
introduction  of  the  system. 

Mr.  Malcolm  eaid  he  strongly  objected  to  any  private  venture 
ot  that  kind  being  made  a  lucrative  concern  at  the  public  expense. 

Mr.  Harvey  said  the  position  had  been  entirely  altered  by  the 
statement  of  the  Parliamentary  Secretary  to  the  Board  of  Trade, 
and  he  acked  leave  of  the  Committee  to  withdraw  the  amendment. 

The  Hon.  Harry  Lawson  protested  against  any  outside 
body  being  brought  into  the  matter.  They  had  to  adhere  to 
sound  lines  of  legislation,  and  the  real  precedent  they  had  to 
adhere  to  was  the  Tramways  Act  of  1872.  Under  this  Bill  they 
were  giving  a  new  franchise  of  considerable  value  to  a  new  eyetem 
of  traction. 

Mif.  Rowland  Hunt  moved  as  an  amendment  to  Mr.  Harvey's 
amendment,  the  insertion  of  the  following  words  after  "'  to  make 
a  contribution,"  viz.,  "  of  5  per  cent,  of  the  gross  receipts  towards 
the  cost  of  maintaining  the  road  or  street,  to  be  divided  pro  rata 
between  the  local  authorities  concerned  according  to  mileage." 

After  some  discussion,  this  was  withdrawn.  The  amendment 
of  Mr.  Harvey  was  subsequently  p^t  to  the  vote,  and  carried  by 
19  votes  to  16. 

Viscount  Helmsley  then  moved  to  add  the  following  words 
to  Paragraph  1  of  Clause  2  : — "Provided  that  any  such  order  shall 
also  contain  provisions  giving  the  road  authority  power  to  control 
the  weight  of  the  cars  and  to  prohibit  cars  of  e^c^^sive  weight,  and 


that  the  traffic  of  such  trackleM  trolley  Byat«m  hhall  be  rabject  to 
general  regnlationM  made  by  the  road  authority." 

Mr.  Robkrt.ho.s  expre«iied  himuelf  in  full  sympathy  with  the 
views  of  the  mover  and  Faid  that  later  he  proposed  to  move  an 
amendment  which  would  carry  out  the  wifhes  of  the  hon.  member. 

V I  SCO  I  NT  HEL.MKLKY  thereupon  withdrew  his  amendment. 

Paragraph  2  of  Clause  2  was  next  discnHJcJ,  viz,  "  The  expreimon 
'tracklecn  trolley  nystem  '  means  a  system  of  running  on  roads  or 
streets   without   any   define<l    track  or    line  of   rails  n  Mj 

propelled   vehicles   moved  by  electrical  power  traniim  "  reto 

from  some  external  source,  and  includes  all  apparatoB  ntitiiMrjr  for 
working  the  system." 

Mr.  Hicks  Reach  moved  an  amendment  to  the  effect  that  the 
clause  should  read  "  electrical  power  transmitted  thereto  by  over- 
head wires." 

Mr.  Robertso.v  opposed  the  attempt  to  alter  the  definition, 
although  i.e  was  prepared  to  consider  any  alternative  definition 
before  Report  stage. 

The  Hon.  H.  Lawson  ridiculed  the  draftsmanship  of  the  Board 
of  Trade,  inasmuch  as  "  some  external  source"  really  meant  nothinff. 

Mr.  Glyn  Jones  thought  that  by  the  prejient  definition  any 
vehicle  which  did  not  manufacture  its  own  electricity  would 
come  under  the  Bill. 

Mr.  Robertso.\  agreed  to  reconsider  carefully  the  matter  of  the 
definition.  He  did  not  think  an  electric  brougham  which  did  not 
generate  its  own  electricity  would  come  under  the  Bill. 

On  the  understanding  that  the  matter  would  be  reconsidered,  the 
mover  withdrew  the  amendment. 

Considerable  discussion  also  took  place  on  Paragraph  3  of  Claose  2, 
and  a  number  of  amendments  were  moved  with  the  object  of  in'^r- 
porating  severnl  sections  of  the  Motor  Car  Acts.  Two  amendments 
were  moved  by  Mr.  Robertson,  and  carried,  and  when  the  Com- 
mittee adjourned  the  paragraph  stood  as  follows  . —  'Mechanically- 
propelled  vehicles  used  for  the  purpose  of  any  trackless  trolley 
system  authorised  in  pursuance  of  this  section  shall  not  be  deemed 
to  be  light  locomotives  within  the  meaning  of  the  Locomotives  on 
Highways  Act,  1896,  or  the  by-laws  and  regulations  made  there- 
under, nor  shall  they  be  deemed  to  be  motor-cars  within  the  mean- 
ing of  any  provisions  of  the  Motor-car  Act,  1903,  except  Sub-Sec. 
(1)  of  Sec.  1  of  that  Act.  and  the  provisions  necessary  for  enforcing 
that  sub-section  and  subject  to  that  exception,  neither  that  Act 
nor  the  regulations  made  under  that  Act,  nor  the  enactments  men- 
tioned in  the  Schedule  to  the  Locomotives  on  Highways  Act.  Is'iio. 
nor  the  Locomotives  Act,  1898.  shall  apply  to  any  such  mechanic- 
ally-propelled vehicles,  except  in  so  far  as  they  are  incorporated  or 
applied  by  the  order  authorising  the  system." 

Viscount  Helmsley  protested  against  the  hideous  complexities 
of  this  kind  of  legislation  by  reference. 

The  Committee  adjourned  till  yesterday. 


London  and  North-Westem   Railway  Bill.— This  BiU  was 

due  to  come  before  Lord  Bristol's  Committee  of  the  House  of  Lords 
on  April  30th,  but  there  being  no  appearance  in  opposition,  the  BQl 
was  referred  to  the  Unopposed  Bill  Committee.  The  Bill  provide:*,  in 
conjunction  with  the  London  Electric  Railway  Co.,  for  new  electric 
railways  from  Watford  to  Euston,  and  is  in  connection  with  the 
scheme  for  the  electrification  of  the  North  London  Railway.  Tne 
promoters  have  struck  out  Clause  37  of  the  Bill,  enabling  them  to 
supply  electrical  energy  to  manrfacturers  near  their  railways,  and 
also  Clause  36,  giving  them  power  to  enter  into  agreements  with 
other  railway  companies  for  the  generation  and  transmission  of 
electrical  energy  for  the  purposes  of  those  railways. 

Canvey  Dock  and  Railway.  Lord  Bath's  Committee  has 
rejected  the  Bill  for  the  construction  of  a  deep  dock  at  Canvey 
Island  and  of  a  short  railway  to  Benfleet.  The  Bill  gave  power  to 
erect  generating  stations  and  to  work  the  railway  by  electricity. 


German  Works  in  Russia. — The  Russian  A. E.G.  Co. 

of  St.  Petersburg  reports  that  the  volume  of  business  transacted 
in  1911  was  much  greater  than  in  the  previous  year,  and  notwith- 
standing the  low  prices  which  prevailed  owing  to  competition,  the 
financial  results  \^-ere  more  favourable  than  in  1910.  After  making 
what  is  characterised  as  ample  pro%ision  for  depreciation  and 
reserve  funds,  the  balance  of  net  profits  permits  of  the  payment  of  a 
dividend  of  S  per  cent,  on  capital  of  £700.000  for  I'.Ul,  as  compared 
with  7  per  cent,  in  1910.  Large  orders  are  on  hand  for  the  new 
financial  year,  and  important  contracts  are  also  expected  from  the 
Russian  Admiralty.  The  United  Cable  Works  Co.  of  St.  Petersburg, 
which  is  the  amalgamated  undertaking  of  the  Russian  cable 
departments  of  the  Berlin  A.E.G  ,  the  Siemens  M  Halske  Co.  and 
the  Felten  &  Guilleaume  Co..  also  experienced  an  increase  in  the 
turnover  in  1911,  but  in  consei^uence  of  keen  competition  prices 
were  much  depressed,  and  the  financial  results  were  not  in  propor- 
tion to  the  sales.  Including  the  balance  forward,  the  accounts 
show  net  profits  of  i- 80,000  for  1911,  as  against  £76,000  in  the 
previous  year.  The  allocation  made  to  the  capital  redemption  fund 
absorbs  £21.000,  and  the  balance  allows  of  the  distribution  of 
8  per  cent,  on  the  share  capital  of  ;e 4  80,000,  the  same  rate  as 
in  1910.  The  share  capital  has  now  been  raised  to  i£6o0,0tt0.  by 
the  issue  of  ig  1 20,000,  for  the  purpose  of  extepding  the  manufac- 
turing  plant 
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OsRAM  Lamp  Works,  Ltd.,  r.  The  "  Z  "  Electric  Lamp 
Manufacturing  Co.,  Ltd. 

{Continued  from  page  711.) 

The   cross-examination  of  Dr.  Passmore  was  continued   by  Mr. 
Terrell. 

In  the  patent  of  1906  his  invention  is  to  take  place  in  the  process 
which  is  going  to  operate  directly  after  the  baking  process,  or  the 
carbonising  process,  and  he  is  going  now  to  retain  the  reducing 
gases,  that  is,  to  retain  them  from  the  specification  of  190iS,  and 
that  is  the  hydrogen  .' — Yes. 

He  says  he  is  going  to  change  the  steam  into  nitrogen.  Is  that 
the  efiEect  of  it  ? — He  is  going  to  have  hydrogen  and  nitrogen  instead 
of  steam. 

And  you  say  you  have  proved  that  it  forms  cyanogen  ? — 1  have 
proved  that  it  is  hydrocyanic  acid  that  is  formed  there. 

Suppose  I  have  a  tungsten  lilament,  are  nitrogen  and  hydrogen 
neutral  gases  ? — Hydrogen  will  protect  the  tungsten  from  the  action 
of  oxygen ;  nitrogen  has  no  action  on  tungsten. 

They  are  not  an  indifferent  atmosphere  to  carbon  ? — Or  to  tungsten 
filaments  containing  carbon. 

Supposing  you  do  not  care  whether  you  remove  the  carbon  or  not, 
would  you  treat  hydrogen  and  nitrogen  as  indifferent  gases  because 
you  want  to  sinter  ;  this  man  is  telling  you '  for  the  first  time  to 
sinter  .' — If  I  merely  want  to  sinter,  and  not  to  affect  the  composition, 
I  should  not  use  those  gases  ;  I  would  use  either  one  alone,  but  not 
both  together,  because  they  affect  the  composition. 

The  patentee  is  aiming  at  getting  rid  of  all  the  impurities  and 
getting  the  pure  tungsten  filament  1 — It  depends  on  what  he  calls 
impurities. 

For  the  purpose  of  making  a  filament  into  a  finished  filament,  is 
carbon  an  impurity  7 — A  certain  amount  of  carbon  in  a  filament  is 
not  material,  the  filaments  always  contain  traces  of  carbon. 

If  carbon  were  present  in  quantities,  that  would  be  an  impurity  ? 
— I  do  not  know. 

His  Lordship  :  Are  you  using  this  as  an  anticipation  of  the 
second  invention. 

Mr.  Terrell  :  I  am  using  it  as  an  anticipation  of  the  second 
invention,  if  that  they  say  the  invention  is  for  the  use  of  nitrogen 
and  hydrogen,  and  that  nitrogen  and  hydrogen  remove  carbon  by 
forming  cyanide.  If  they  say  it  is  limited  to  the  use  of  ammonia, 
then  we  understand  where  we  are,  and  we  can  argue  it.  We  say 
that  nitrogen  and  hydrogen  are  both  indifferent  to  carbon  and 
to  tungsten,  and  that  cyanogen  is  not  formed. 
His  Lordship  :  That  goes  to  non-utility. 

Mr.  Terrell  :  Yes,  cyanogen  is  not  formed,  and  if  cyanogen 
is  not  formed,  then  to  both  carbon  and  tungsten  nitrogen  and 
hydrogen  are  an  indifferent  atmosphere,  and  this  is  an  anticipation, 
and  carbon  goes  out  by  volatilisation. 

His  Lordship  :  At  present  the  witness  does  not  admit  that  it  is 
an  indifferent  atmosphere  to  carbon. 

Witness  :  Nitrogen  alone  is  indifferent,  but  nitrogen  and 
hydrogen  act  upon  carbon. 

Mr.  Terrell  (to  Witness)  :  T  am  going  to  put  to  you  an  experi- 
ment that  has  been  tried.  A  batch  of  35,000  filaments  of  the  kind 
in  dispute  were  squirted,  baked,  and  sintered  in  the  manner  adopted 
at  the  time  of  the  alleged  infringment.  The  die  used  was  nf  '034 
mm.  diameter -that  gives  you  the  size  of  the  filaments.  The 
samples  of  both  baked  and  sintered  filaments  were  analysed.  About 
1,080  lamps  were  made  with  phospham  and  about  850  lamps  without 
phospham,  the  filaments  from  the  lamps  also  being  analysed. 
The  result  was  as  follows  : — (>arbon  in  baked  filaments,  "804  per 
cent. ;  sintered  filaments,  '164  per  cent.  ;  filaments  from  the 
phospham  lamp,  '019  per  cent.  ;  filaments  from  non-phospham 
lamp,  '017  per  cent.,  that  being  only  x^ft^tf  of  1  P^r  cent,  lower,  and, 
therefore,  within  the  region  of  error. 

Did  you  make  up  any  lamps  without  phospham  with  our 
filaments  .'Yes.  We  made  up  lamps  with  your  filaments  without 
phospham  and  with  phospham.  We  pumped  them — exhausted 
them — by  the  usual  method  at  the  Osram  works,  not  by  the 
method  carried  out  by  the  "  Z  '"  works,  and  then  they  were  put  on 
the  light  rack-  that  is,  they  were  run  for  so  many  hours  to  see 
whether  they  blackened  at  all.  I  do  not  know  what  the  last  record 
was,  but  after  they  had  been  running  four  weeks  one  was  as  good 
as  the  other,  with  phospham  or  without. 

Did  you  estimate  the  carbon  in  them  ? — No,  I  did  not. 
Now,  I  wish  to  deal  with  the  third  patent.    This  weight  referred 
to  is  a  very  tiny  little  weight,  indeed  ? — It  depends  on  the  size  of 
the  filament. 

In  the  plaintiffs'  factory  you  have  seen  the  weights  put  on  .' — In 
the  laboratory  with  your  apparatus,  yes. 

What  were  the  sort  of  hooks  you  put  on  .' — For  these  fine  fila- 
ments a  small  hook  of  tungsten  metal.  1  think  it  weighed  about 
3  milligrammes. 

The  weight  is  put  on  to  the  filament  before  the  electric  current 
is  put  on.  Then  the  current  is  passed  through,  and  the  filament 
goes  through  some  contortions  ? — Not  with  the  weight  on. 

You  prevent  them  happening,  and  then  the  filament  comes  down 
to  a  hairpin,  and  that  is  done  during  the  process  of  sintering  ? — 
Yes. 

You  can  just  as  well  sinter  1  be  filament  itself,  and  then  repeat 
the  process,  and  do  it  when  they  are  soft  a  second  time,  as  at 
first  ? — No  ;  you  do  not  get  the  tame  shape. 

I  suggest  that  it  does  not  matter,  and  it  is  immaterial  in  practice 


whether  you  put  the  weight  on  during  the  first  process  of  sintering 
or  whether  you  put  it  on  in  the  second  process,  when  you  also  get 
the  benefit,  and  the  full  benefit,  of  the  weight  on  .'—I  can  pee  con- 
siderable difficulty  first  of  all  if  the  weight  is  not  on  during  the 
sintering-  process.  At  any  rate,  in  the  circumstances  of  a  fine  fila- 
ment, it  would  be  nearly  all  destroyed  ;  and  in  the  second  place, 
having  the  filaments  you  cannot  get  the  same  shape,  and  you  can- 
not get  such  an  acute  angle. 

Re-examined  by  Mr.  Astbuby  :  Where  you  get  these  fine  fila- 
ments and  decarbonise  and  sinter  them  in  this  gas  atmosphere 
which  we  have  been  told  about,  what  happens  when  you  start  the 
current  on  to  these  fine  filaments  if  they  are  unweighted  and  if  they 
are  very  fine' — They  bpgin  to  twist  and  curl.  Apparently  the 
decarbonisation  is  not  equal  all  over,  and  on  one  side  the  strain  is 
more  than  on  the  other,  and  it  makes  them  curl  and  twist.  Very 
often  they  touch  against  the  glass  or  else  short-circuit  themselves 
by  curling,  or  touch  against  the  metal  support,  in  either  event  beir« 
destroyed  certainly  with  the  apparatus  that  is  used  at  the  Osram 
works.  I  should  say  it  would  be  impossible  to  make  very  fine 
filaments  with  the  apparatus  commonly  used. 

Do  you  know  whether  there  are  specifications  prior  to  1904  where 
the  making  of  a  homogeneous  paste  from  a  metal  is  described  clearly 
and  plainly  1 — Yes,  in  many  cases  amongst  those  specifications 
which  have  been  cited  as  anticipations. 

Is  our  specification  of  1904  deficient  in  telling  you  how  to 
get  at  the  stage  of  forcing  the  thing  through  the  die  and 
getting  that  which  you  are  going  to  carbonise  and  decarbonise  ? — 
No.  not  at  all. 

Was  carbonisation  of  such  filaments  as  were  known  a  perfectly 
well-known  process  in  1904,  and  was  the  reason  for  it  appreciated 
and  anderstood  ? — Perfectly  well  known  and  understood. 

Do  you  know  of  any  difference  between  the  mode  in  which  you 
carbonise  and  the  mode  in  which  you  carbonise  and  build  up 
osmium  filaments,  and  the  result  which  you  get  qua  carbonisation  ? 
—No. 

At  this  stage  Mr.  Terrell  said  he  thought  from  his  side  of  the 
case  that  it  was  important  his  Lordship  should  see  the  process  at 
some  time  or  other.  If  his  Lordship  went  to  the  defendants' 
works  he  could  see  defendants"  process,  and  also  that  of  the 
plaintiffs. 

The  Court  was  adjourned  for  half  a  day  to  enable  his  Lordship  to 
visit  the  works,  as  arranged. 

Mk.  Astbury  :  After  what  his  Lordship  has  seen  at' the  works, 
no  doubt  we  can  get  along  faster.  With  regard  to  the 
decarbonising  and  sintering  before  the  filaments  are  put  into  the 
globes.  During  that  process,  is  there  any  precaution  taken  at  all, 
such  as  you  see  in  the  carbonising  earlier  process,  to  get  rid  of  the 
hydrogen  moisture,  or  the  atmospheric  moisture,  or  the  moisture 
which  you  say  is  necessarily  in  the  jar  .' — The  only  precaution  taken 
is  to  insert  a  small  calcium  chloride  tube  in  the  hydrogen  current 
which  would  be  totally  ineffective  to  dry  the  large  quantity  of 
hydrogen  which  is  being  passed  rapidly  through  the  tube — 
calcium  chloride  being  a  comparatively  weak  drying  agent. 

Could  that  little  bottle  or  tube  of  calcium  chloride  in  the 
sintering  process  take  out  any  oxygen  as  distinct  from  moisture  .' 
—No. 

How  many  seconds  are  the  filaments  under  current  during  that 
decarbonising  and  sintering  process  in  the  jars  ? — It  varies  with 
various  operators,  some  are  only  20  seconds,  others  50. 

Having  regard  to  the  quantity  or  percentage  of  carbon  in  the 
filament,  was  or  was  not  the  filament  as  you  observed  it  duriner  its 
red  state  kept  sufficiently  long  in  that  state  for  the  moisture  to 
decarbonise  chemically  the  carbon  in  the  filament  .' — Yes. 

My  friend  suggested  to  you  that  during  the  whole  of  this  jar 
process  no  carbon  monoxide  was  formed  at  all .' — On  the  "  Z  " 
filaments — no. 

Taking  the  filaments  made  by  the  Osram  people,  have  you  treated 
them  to  an  exactly  similar  process  and  determined  the  formation 
of  carbon  monoxide  ? — Yes 

And  the  effect  of  the  moisture  ii  the  jar  upon  the  carbon  in  the 
filaments,  would  the  fact  that  you  did  it  with  some  thicker  fila- 
ments make  any  difference  except  that  you  got  more  to  determine  .' 
—From  a  chemical  point  of  view,  no.  As  far  as  the  reaction  between 
steam  and  carbon  is  concerned  there  would  be  no  difference  whether 
it  was  done  with  a  thin  or  thick  filament. 

Have  you  experimented  to  ascertain  the  gas  that  comes  off  from 
the  filament  during  the  time  when  it  is  dull  red-  -that  is,  distinct 
from  the  subsequent  time  when  it  is  at  incandescence  ? — Certainly 
not  with  the  "  Z  "  filaments,  but  with  the  thicker  filaments  carbon 
monoxide  was  always  obtained  in  the  gases  coming  away. 

Should  we  be  quite  safe  in  saying  that  carbon  monoxide  must 
form  with  moisture  at  a  temperature  of  700°  ? — Certainly. 

What  is  the  lowest  temperature  under  which  carbon  will  vola- 
tilise with  heat  in  an  atmosphere  in  which  it  is  protected  from 
any  chemical  influence,  such  as  oxygen  or  anything  of  that  kind — 
either  a  vacuum  or  a  neutral  atmosphere  .'- — I  do  not  know  what 
the  lowest  temperature  is  at  which  it  will  volatilise — from  experi- 
ment— but  it  is  certainly  a  temperature  of  the  order  of  1,600°  or 
2,000°  C. 

Having  regard  to  those  facts,  have  you  yourself  any  difficulty  in 
forming  an  opinion  as  to  what  it  is  that  takes  out  the  carbon 
during  that  process  when  the  defendants  turn  on  the  current  in  the 
jars  ?— No.  In  my  opinion  the  carbon  is  oxidised  out  in  the  form 
of  carbon  monoxide. 

His  Lordship  :  The  point  of  all  these  experiments  was  that  the 
gas  which  was  used  had  no  chemical  reaction  with  carbon  ? — Yes, 
but  there  is  nothing  to  show  how  it  was  dried  or  what  was  the 
parity  of  it,  or  anything  of  the  kind. 

Mr.  Astbury  :  Is  it  a  matter  of  extreme  difficulty  to  get  all 
traces  of  moisture  out  of  a  glass  bulb  ? — Yes,  it  is.     And  oxygen  ? 
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—  Yes.     If  that  ia  done  while  the  thioR  ia  hot  it  takes  some  time, 
and  if  cold  it  ia  iinposeible. 

Takinp  it  as  you  saw  it  done  at  the  defendants'  place  and  as  yon 
had  it  repeated  to  yon  l)efore,  and  aa  you  tried  yourself  on  other 
filaments,  havo  you  any  doubt  at  all  as  a  chemist  that  the  filament 
trees  throuffh  the  stajje  of  temperature,  at  which  it  is  impossible 
chemically  to  prevent  oxidation  .'-  Yes,  there  must  be  oxidation 
and  formation  of  carbon  monoxide. 

Now  take  the  patent  of  1904.  Plaintiffs  have  two  alternatives — 
one  for  doinp  it  with  steam  and  hydropfen,  and  one  for  doinp  it 
with  hydrogen  and  nitrojren  or  ammonia.  When  they  do  it  with 
Hteam  and  hydro(,'en,  do  they  obtain  complete  oxidation  of  the 
carbon  to  the  practical  point  at  which  the  filament  can  then  be  put 
in  and  sealed  up  in  the  lamp .'     Yes. 

Counsel  then  read  certain  passages  from  Welsbach  No.  1,5H5  of 
1908,  and  asked  :  Is  tunpsten  a  metal  which  would  make  it 
impossible  to  apply  that  process  to  it .' — Yes,  it  is.  Because  it  is 
too  easily  oxidised.  I  should  say  the  reiison  why  the  process  would 
not  work,  is  because  the  tungsten  oxide  is  not  volatile.  I  did  not 
mean  that  tungsten  is  more  readily  oxidised. 

Do  you  know  of  a  single  specification  prior  to  the  one  we  are 
suing  on  in  this  action,  which  suggests  that  you  can  build  up 
tungsten  filaments  by  the  osmium  process  .' — No. 

Could  anyone,  in  your  opinion,  as  a  chemist  have  foretold  without 
experiment  and  research,  that  that  could  be  done  .'  Most  decidedly 
not. 

Is  there  anything  in  either  of  those  two  Lodyguines  which,  in 
your  view,  taught  the  world  anything  at  all  about  making  a 
squirted  tungsten  filament .' — No. 

Referring  to  the  Just  and  Hanaman  (German)  patent  154,262 
(which  plaintiflPs  disclaimed  in  their  patent),  counsel  asked  :  Is  the 
process  there  by  which  you  are  directed  to  get  a  filament  at  all 
comparable  to  the  process  in  plaintiffs'  1 904  patent  .' — No. 

Have  you  ever  heard  of  a  practical  filament  made  by  this  process  ? 
— No,  I  have  been  assured  it  is  impossible  to  make  them. 

A  number  of  suggestions  have  been  made  that  in  the  defendants' 
process  what  they  do  is  to  form  a  carbide  during  the  carbonising 
process,  and  then  when  the  filaments  get  into  the  bell  jar,  the 
carbon  is  not  there  in  the  form  of  a  carbon,  but  in  the  form  of 
carbide  of  the  metal,  and  that,  therefore,  the  steam  and  hydrogen 
do  not  act  according  to  the  first  patent  in  oxidising  the  carbon  .' — 
Yes. 

Mr.  Terbell  :  I  suggested  that  carbide  of  tungsten  has  a  very 
much  lower  melting  point  than  tungsten  ;  that  if  the  current  is  passed 
through  during  the  sintering  operation,  then  the  carbide  of  tungsten 
begins  to  melt.  Then,  physically,  by  the  operation  of  the  electric 
current,  the  carbon  is  volatilised  off,  which  leaves  pure  tungsten, 
and  that  is  infusible  at  that  temperature,  and  that  is  the  process  of 
sintering. 

Mr.  Terrell  :  This  answer  of  Dr.  Passmore  ia  admitting  that 
there  is  carbide  of  tungsten. 

Mr.  Astbuby  :  Yes — some. 

Me.  Terrell  :  That  is  all  that  is  necessary  for  me  for  the  purpose 
of  sintering. 

Mr.  Astbury  :  Supposing  there  is  some  trace  of  carbide  of 
tungsten  formed  during  the  carbonising — has  any  experiment 
been  made  to  ascertain  whether  that  is  so,  and  if  so,  what  its 
percentage  is  .' — No. 

Dr.  AdolphLiebermann,  an  expert  chemical  witness,  wasexamined 
by  Mr.  Walter.  Witness  had  read  specification  No.  23,899  of  1904, 
and  satisfied  himself  that  it  worked  ;  he  also  attended  the  inspec- 
tion of  the  process  with  Sir  James  Dewar  and  Dr.  Oberlander,  and 
saw  the  weights  used.  He  had  made  experiments  with  the  hydrogen 
used  by  the  defendants.  He  used  a  furnace  heated  by  gas,  and  in 
this  was  inserted  a  large  silica  tube,  into  which  he  put  a  little 
vessel  containing  carbonised  filaments.  Then  a  current  of  the 
defendants'  hydrogen  was  first  dried  through  a  calcium  tube  so  as 
to  imitate  the  conditions  as  closely  as  he  could,  and  that  was 
allowed  to  go  through  the  tube  at  ordinary  temperature  for  a 
considerable  time  to  wash  the  whole  tube  out  with  the  defendants' 
hydrogen.  Then  the  apparatus  was  slowly  heated  up,  and  was  kept 
at  a  very  high  temperature  for  about  five  minutes  at  about  1,100° 
or  1,200°  C. 

In  the  apparatus  as  used  by  the  defendants,  in  your  view  as  the 
result  of  experiments,  what  operation  is  taking  place  .' — In  my 
view  it  is  a  decarbonisation  by  means  of  steam  and  hydrogen.  In 
his  view,  whether  carbide  or  whether  a  mixture  of  tungsten  and 
carbide  was  used,  the  action  of  water  was  to  oxidise  the  carbon  out 
and  leave  pure  tungsten. 

Do  you  find  in  any  of  the  earlier  literature  that  has  been  referred 
to  in  this  case  any  disclosure  of  the  invention  set  out  in  the  plain - 
tiflfs'  specification  23,899  of  1904  .'—I  find  nothing  at  all.  In  the 
hydrogen  which  was  sent  to  him  by  the  defendants  he  found  05  per 
cent,  of  water.  In  20  operations  when  the  water  was  collected 
without  any  heating— viz.,  without  the  process  of  sintering  taking 
place— it  was  '4  of  a  gramme.  The  filaments  were  glowing,  and  the 
process  was  carried  out  exactly  like  that  of  the  defendants.  He 
had  tried  the  process  with  different  metals  to  see  whether  or  not  it 
would  work  as  it  did  with  tungsten  ;  it  did  not  work  with  tantalum, 
titanium,  zirconium,  thorium,  or  uranium. 

It  has  been  suggested  that  if  you  take  nitrogen  and  hydrogen 
containing  no  oxygen,  and  pass  them  over  a  tungsten  filament,  no 
action  will  take  place  .'—I  have  heard  that,  and  it  is  utterly 
incomprehensible  to  me.     It  ia  the  easiest  action. 

With  regard  to  the  second  patent,  do  you  find  anything  in  the 
literature,  which  has  been  referred  to  in  the  cross-examination  of 
Dr.  Passmore,  that  would  lead  you,  as  a  chemist,  to  use  hydrogen 
and  nitrogen  free  from  oxygen  or  ammonia  for  the  removal  of 
carbon  from  a  tungsten  carbon  filament ,'— No. 


With  regard  to  the  third  patent,  what  ia  your  view  with  respect 
to  that  specification  .' — It  was  an  in-spiration. 

From  anything  that  yon  know  of,  or  any  literature  that  haa  been 
referred  to  in  this  case,  is  there  anything  that  would  lead  you  to 
lx»lieve  that  l)enefit8  would  result  from  putting  a  weight,  or 
that  there  was  the  possibility  of  patting  a  weight,  upon  a 
filament  at  that  stage  of  its  manufacture  .--Nothing.  It  seems  a 
little  ridiculous  to  put  a  weight  on  at  a  period  when  you  would 
expect  the  filament  to  be  very  much  weakened. 

As  regards  the  manufacture  of  fine  filamenta  by  plant  known 
at  the  date  of  this  specification,  do  you  know  of  any  plant  at  that 
(late  by  which  fine  filament.«  could  be  made  at  all  without  the 
use  of  this  invention  .' — I  cannot  conceive  it. 

Referring  to  Just  and  Hanaman's  specification,  the  German  one. 
154,2()2,  Coc'XSEL  asked,  do  you  know  anyway  not  apecified  of 
removing  or  carrying  out  the  suggested  removal  of  the  carbon  in 
the  oxychloride  proceps  .' — I  agree  with  the  later  publication  of 
Just  and  Hanaman.  You  simply  have  to  use  steam  and  hydrogen. 
You  cannot  do  it  on  the  instructions  in  this  Bpecification  ' — No. 
Cross-examined  by  Mb.  Terrell,  on  the  sp^-cification  of 
Welsbach,  No.  1,.")35,  Witness  agreed  that  the  process  there  described 
in  the  second  method  was  exactly  the  process  described  by  the 
plaintiffs  in  the  plaintiffs  specification,  except ,  that  the  metal 
tungsten  was  substituted  for  the  metal  osmium. 

I  am  talking  of  making  a  pure  metal  filament  out  of  a  metal 
which  has  the  property  of  not  being  capable  of  being  drawn,  and 
Welsbach  is  telling  you  for  the  first  time  how  that  may  be  done  .' 
— Yes,  how  to  arrive  at  a  filament  of  metal  of  the  platinum 
group  without  drawing  it,  but  by  building  it  up  and  de- 
carbonising. 

Was  it  known  that  tungsten  was  a  metal  which,  in  the  presence 
of  hydrogen,  was  not  oxidised  by  steam  at  considerable  tempera- 
ture .' — No. 

Was  it  known  that  metallic  tungsten  could  be  put  in  an  atmo- 
sphere of  steam  and  hydrogen  at  a  temperature  of  600°  to  1,000° 
and  not  oxidise  .' — I  say  that  was  not  known. 

Do  you  know  of  any  useful  filament  of  any  metal  which  will 
stand  treatment  with  steam  and  hydrogen  .'—I  know  of  only  one  : 
that  is  osmium.  The  other  one,  I  am  told,  is  absolutely  useles?. 
viz.,  molybdenum.  The  latter  is  no  good  at  all,  the  temperature 
at  melting  point  is  not  high  enough. 

Dr.  Liebermanx  further  cross-examined  by  Mr.  Terrell  :  The 
qualities  of  tungsten  as  a  metal  were  well  known  .' — Yes. 

It  was  also  known  that  tungsten  carbides  were  fusible  at  a  lower 
point  than  tungsten  .'—No.  I  do  not  know  it.  and  from  experi- 
ments which  I  have  made,  I  cannot  form  any  opinion  whether 
it  is  so. 

At  the  time  of  Just  and  Hanaman's  German  Specification  1."..426, 
it  was  known  that  tungsten  and  molybdenum  were  particulaily 
suitable  as  metals  for  incandescent  bodies  .' — It  was  not  known 
when  it  was  written,  because  all  the  previous  attempts  had  failed. 

His  Lordship  :  This  is  an  assertion  on  their  part .' — Y'es,  it  had 
not  been  proved  by  experiments. 

Your  contention  is  that  the  defendants  infringe  this  patent 
because  they  have  water  vapour  in  their  sintering  jar  and  in  the 
rubber,  and  in  the  hydrogen,  and  it  is  that  water  vapour  which 
removes  the  carbon  .' — Yes. 

Mb.  Terrell,  dealing  with  the  test  of  some  lamps,  said  :  About 
1,080  lamps  were  made  up  with  phospham  and  850  without.  The 
filaments  from  these  lamps  were  analysed,  and  the  result  was  as 
follows  :  In  the  baked  filaments  the  carbon  contents  were  '804.  In 
the  sintered  filaments  it  had  gone  down  to  '164.  The  sintered 
filaments  were  then  placed  in  the  lamps,  and  were  run  for  about 
an  hour  in  the  lamps. 

The  filaments  were  then  taken  out  and  tested  again.  In  lamps 
that  had  had  no  phospham,  the  filaments  gave  an  average  of  '017, 
and  the  filaments  with  phospham  gave  "019.  That  is  substantially 
the  same  thing  .' — Y'es. 

That  showed  the  phospham  being  present  did  not  remove  any 
more  carbon  than  if  it  were  not  present,  and  so  far  as  the  carbon 
is  concerned  the  phospham  played  no  part  .' — Do  you  mean  to  say 
that  this  '16  which  was  in  the  filaments  was  without  any  further 
treatment  reduced  in  the  lamps  to  '017. 

His  Lordship  :  Y'our  point  is  the  double  process  of  evacuating 
lamps  and  renewing  them  has  resulted  in  practically  the  same 
amount  of  carbon  being  removed   from  each  .' 

Mb.  Terrell  ;  That  is  my  point.  Therefore  in  the  lamp  that 
contains  phospham  there  is  much  more  likelihood  of  there  being  a 
reaction  removing  carbon  by  moisture  than  in  the  lamp  that  does 
not .'     I  agree  with  you,  unless  the  quantity  of  oxygen  is  large. 

Therefore,  if  the  lamp  that  contains  phospham  has  a  greater 
tendency  to  lose  carbon  by  moisture  than  the  lamp  that  does  not 
contain  phospham — if  you  expect  a  fair  quantity  of  carbon  to  be 
removed  by  the  action  of  hydrogen  and  nitrogen,  how  do  you 
account  for  the  fact  that  the  lamps  that  do  not  contain  phospham 
as  a  matter  of  fact  contain  practically  the  same  quantity  of  carbon 
at  the  end  as  the  lamps  that  do  .' — If  I  understand  you  rightly,  you 
are  omitting  a  fundamental  consideration.  The  lamps  that  had  no 
phospham  added  were  sealed  up.  and  had  been  done  with.  There 
was  no  more  evacuation  or  anything  else,  they  were  simply  then 
run  for  an  hour.  Now,  the  other  one  had  the  phospham  application 
during  30  minutes. 

You  have  said  that  the  gases  given  off  by  the  phospham  would. 
at  the  beginning,  contain  moisture  .' — There  is  always  moisture  in 
the  beginning. 

And  as  the  operation  proceeded,  the  percentage  of  moisture  would 
get  less.' — After  a  short  time  the  moisture  would  have  dis- 
appeared, because  you  heat  not  only  from  the  inside,  but  also 
frtm  outside. 

Have  you  token  any  steps  to  ascertain  whether,  when  yon  get 
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evolution  of  cyaiiogren,  the  moisture  has  completely  ceased  .' — Yes 
I  have  made  experiments  which  make  it  absolutely  certain  that  no 
moisture  can  be  present  when  cyauojren  compound-*  are  formed. 

And  you  say  that  by  using:  phospham  the  defendants  infringe  .' — 
Yes. 

I  am  talking:  of  traces  of  moisture  on  the  sides  of  the  bell  jar 
of  the  character  of  "2  per  cent,  in  the  hydrog^en  and  moisture  and 
of  the  india-rubber.  Would  that  moisture  spoil  the  formation  of 
hydrocyanic  acid  .' — If  suHicient  to  oxidise  the  carbon  it  would. 

That  quantity  of  moisture  is  very  small .' — It  depends  on  the 
filament.     I  used  a  filament  containinir  10  per  cent,  of  carbon. 

Why  did  you  use  a  filament  containing  10  per  cent.,  that  is  not  a 
commercial  filament .'  -  Why  not. 

I  thought  that  commercial  filaments  that  were  made  by  defendants , 
and  which  were  the  subject  of  the  action,  contained  '6  to  '7  per 
cent,  of  carbon,  or  8  per  cent,  when  carbonised  and  '14  when 
sintered. 

Mr.  Astbury  :  These  are  only  the  thin  ones  which  you  have 
obliged  Hs  by  showing  to  us  up  to  the  present. — Witness  :  You  can 
have  any  percentage  of  carbon. 

Mr.  Terrell  :  Have  you  heard  of  people  making  filaments 
nowadays  with  10  per  cent,  of  carbon  .' — I  do  not  know.  I  have 
seen  them  frequently  with  5  per  cent.,  and  I  think  that  is  the 
ordinary  manufacture. 

Mr.  Terrell,  referring  to  the  old  process  in  Specification  19,37!) 
of  1905,  read  :  "  It  has  been  proposed  to  remove  this  carbon  by 
heating  the  filament  to  incandescence  by  means  of  the  electric  cur- 
rent in  an  atmosphere  of  steam  in  the  presence  of  free  hydrogen, 
but  this  operation  fails  to  remove  the  carbon  in  an  entirely  satisfac- 
tory manner.  If,  moreover,  the  incandescence  filaments  be  heated 
in  a  vacuum  or  an  inert  atmosphere  to  a  white  heat  carbides  are 
produced,  which  either  form  the  entire  material  of  the  filament  or 
render  it  so  impure  that  its  value  for  lighting  purposes  is 
diminished." — I  do  not  agree  to  that  statement  at  all.  All  experi- 
ments have  proved  to  the  contrary. 

Proved  what  ? — That  you  get  good  filaments  and  the  carbide 
formation  does  not  interfere  with  it.  I  think  it  is  a  basis  of  making 
a  patent.  It  is  put  in  to  establish  a  basis,  so  that  there  would  be 
subject  matter  in  the  part  following. 

So  that  there  may  be  no  doubt  about  what  we  are  talking  about, 
will  you  look  at  Specification  15,510  of  1907,  which  is  alleged 
as  a  prior  grant,  and  also  bear  in  mind  Specification  19,379  of 
1905.  We  say  that  this  is  a  prior  grant  of  your  specification  of 
the  second  patent  which  we  are  now  discussing.  It  begins  '"  In 
British  Specification  No.  23,899,  of  1904,"  that  is  the  first  one  on 
which  you  are  suing  us — "is  described  a  method  of  making 
tungsten  and  molybdenum  filaments  for  incandescent  lamps,  which 
so  far  as  this  specification  is  concerned  may  be  briefly  summarised 
as  consisting  in  first  forming  a  combination  of  such  substances  with 
carbon  as  a  binding  medium  and  then  removing  the  carbon  by 
subjecting  the  filaments  to  the  passage  of  an  electric  current  in  an 
atmosphere  of  steam  and  hydrogen,  so  as  to  oxidise  the  carbon  and 
leave  a  metallic  filament,  and  in  our  prior  specification  19,379,  of 
1905,  we  have  described  a  limitation  as  to  the  proportion  of  water 
vapour  to  hydrogen,  which  our  experiments  led  us  to  believe  need 
only  be  from  1  to  2  per  cent,  of  water  vapour,"  so  that  there  they 
are  distinguishing  the  first  patent  from  their  own  first  patent  by 
pointing  out  in  our  specification  19,379,  of  1905,  we  were  only  going 
to  use  a  small  quantity  of  water  vapour  .' — But  in  the  very  descrip- 
tion they  give  they  do  not  say  it  is  a  limitation,  it  is  steam  and 
hydrogen. 

Then  he  gives  a  process  by  which  he  says,  remove  all  possible 
traces  of  moisture  and  you  will  still,  because  your  plant  must  of 
necessity  be  inadequate,  have  traces  left,  and  these  traces  are 
enough  ? — Experiments  prove  that  it  is  untrue.  You  can  remove  all 
the  oxidising  substances  easily,  and  you  can  remove  your  carbon  by 
means  of  the  formation  of  hydrocyanic  acid. 

His  Lordship  :  What  you  mean  is,  that  you  could  not  form 
hydrocyanic  acid  if  you  had  any  of  the  oxidising  gases  in  . — Yes. 

il'o  be  continued.') 


ELECTRICAL   COOKING  AT  EARL'S   COURT. 


Compensation  Claim. 


A  part-heard  case  in  which  Wm.  Henry  Stephens,  of  Fleetwood, 
claimed  damages  under  the  Compensation  Act,  from  the  Blackpool  and 
Fleetwood  Tramroad  Co.,  was  re-opened  before  Judge  Hamilton,  on 
May  2nd.  Applicant,  it  was  stated,  was  formerly  a  colour-sergeant 
and  had  suffered  sunstroke,  which  brought  on  epileptic  fits.  He 
obtained  employment  on  the  Blackpool  and  Fleetwood  Tramroad. 
SuflFering  two  fits  whilst  on  the  cars,  he  was  appointed  storekeeper 
and  timekeeper  at  28s.  per  week.  On  January  11th.  1911,  he  had  a 
fit  and  fell  into  the  fire,  burning  his  clothes.  Again,  on  February 
8th,  he  had  a  fit  and  fell  into  the  fire,  in  which  the  back  of  his  head 
was  burned.  A  son  of  Mr.  Cameron,  the  general  manager,  saw  the 
man  in  this  dangerous  position  and  rescued  him.  He  was  between 
life  and  death  for  a  considerable  period. 

For  the  man,  Mr.  Callis  commented  that  they  had  occupied  nearly 
two  whole  days  hearing  discussion  as  to  whether  respondents  should 
recompense  this  man  for  an  accident.  A  company  with  capital 
amounting  to  hundreds  of  thousands  wasted  more  money  in  defend- 
ing the  case  than  it  would  have  cost  to  compensate  the  applicant. 

His  Honour  reserved  judgment,  and  said  he  would  probably  view 
the  scene  of  the  acciJent. 


THEoroH  the  courtesy  of  Mr.  R.  S.  Downe,  the  hon.  manager  of 
the  Electric  Restaurant,  which  will,  we  believe,  form  one  of  the 
conspicuous  features  of  the  Shakespearian  Exhibition  which  was 
to  be  opened  at  Earl's  Court  yesterday,  we  were  recently  enabled  to 
inspect  the  very  complete  installation  of  cooking  apparatus  which 
is  to  be  used  there. 

The  Electric  Restaurajit — otherwise  known  as  the  Queen's  Head — 
is  intended  for  actual  catering  purposes  ;  in  fact,  the  adjoining 
Boar's  Head  Restaurant  is  also  to  be  supplied  from  the  same  cooking 
installation  :  and  while  in  Mr.  Downe's  experience  the  reliability  of 
the  electrical  cooking  apparatus  is  not  in  question  at  the  present  time, 
the  practical  experience  which  is  gained  by  all  concerned  of  the  be- 
haviour of  this  plant  over  the  several  months"  run  of  the  Exhibition 
will  prove  a  most  valuable  asset  to  the  electrical  fraternity. 

Commercial  electrical  cooking  on  a  considerable  scale  has,  of 
course,  been  adopted  in  several  instances  in  this  country  with  per- 
fectly satisfactory  results,  but  the  Queen's  Head  Restaurant  can 
claim  the  most  extensive  array  of  apparatus  for  this  purpose, 
being  designed  to  supply  1,000  meals  at  one  sitting. 

A  complete  list  of  all  the  large  apparatus  is  as  follows  :  — 

Electric  and  Ordnance  Accessories  Co.,  Ltd. 

One  boarding  house  cooker       ...         ...         ...  13  K\v. 

Two  domestic  cookers  :  each    ...         ...         ...  :,^  „ 

One  carving  table  and  hot  cupboard 4  „ 

One  grill 5  „ 

One  toaster  ...         ...         ...         ...         ...  H  ,. 

One  6-gal.  circular  boiler  urn  ...         ...         ...  3  ,, 

One  10-gal.  hot  water  urn        4  ,, 

General  Electric  Co.,  Ltd. 

Two  domestic  cookers :  each    ...         ...         ...  6  „ 

One  grill 4  ,, 

One  brisket  boiler  3^  „ 

One  3-gal.  hot  water  urn  2  „ 

Messrs.  T.  &  J.  Jackson,  Ltd. 

■    One  grill 6  „ 

One  double  cooker,  with  six  boiling  ring-i     ...  13  „ 

One  special  boiler           4  ,, 

One  small  domestic  cooker       ...  '       ...         ...  45  „ 

Me.ssrs.  Purcell  &  NOBBS. 

One  domestic  cooker      fi5  „ 

One  fish  and  potato  frier          ...         ...         ...  7"5  ,, 

One  carving  table  and  hot  cupboard  ...         ...  5  „ 

One  egg  poacher ...         25  „ 

Messrs.  Siemens  Bros.  Dynamo  Worics,  Ltd. 

One  domestic  cooker      ...         ..:  7  „ 

One  double  urn ...         ...  2fi  „ 

One  cafe  au  lait  ...         ...         ...  ...         ...            8C  ,, 

One  coffee  and  milk  urn ...         ...  26  „ 

One  10-gal.  boiler  with  steamer  7  „ 

Bertram  Thomas. 

One  No.  1  electric  cooker  complete     ...         ...  4      „ 

Ferranti,  Ltd. 

One  ^mall  oven ...  8      ,, 

One  duplex  boiling  plate  ...         ...         ...         lo     ,, 

One  single  boiling  plate  ...         ...         ...  '8      ,, 

The  cookers  are  arranged  along  one  side  of  the  hall  with  suitable 
counters,  and  the  two  big  carving  tables,  with  hot  plates,  in  front  ; 
the  counters  are  designed  to  carry  all  the  stUl-room  apparatus 
such  as  grills,  hot-water  urns,  c\:c. 

For  drawing  off  fumes  from  this  part  of  the  building  a  1 2  in. 
duct  is  provided,  running  along  the  top  of  the  partition  behind  the 
range  of  cookers,  in  connection  with  a  SJ-h.p.  Sturtevant  exhaust 
fan  outside  the  building  ;  the  fish  and  potato  frier  is  provided  with 
a  special  15-in.  fan  for  dealing  with  the  usually  obnoxious  fumes 
arising  from  this  process. 

It  may  be  mentioned  that  the  restaurant  has  been  arranged 
jointly  by  the  various  manufacturers  of  cooking  apparatus 
mentioned  and  the  Publicity  Committee,  and  that  the  Brompton 
and  Kensington  Electricity  Supply  Co.  is  providing  the  electricity 
supply. 

The  Brompton  Co.  has  for  18  years  supplied  a  portion  of  the 
Exhibition  grounds,  and  had  a  300-KW.  sub-station  in  use,  but,  for 
the  special  purposes  of  the  electrically  equipped  restaurant,  the 
company  has  equipped  another  substation,  with  three  50-KW. 
Berry  transformers,  giving  a  supply  of  single-phase  83-cycle 
current  at  200  volts  pressure. 

On  the  l.t.  side,  the  transformers  feed  through  a  l.t.  board  and 
two  '3  twin  cables  leading  to  two  400-ampere  d.p.  main  switches 
and  two  12-way  D.P.  distribution  boards  for  supplying  the  various 
apparatus. 

The  l.t.  sub-station  board  and  distribution  boards  are  fitted  with 
switch  fuses,  and  were  supplied  by  Messrs.  Prestwich  i.*c  Burt,  of 
Kingston-on-Thames. 

Each  distribution  circuit  consists  of  a  Martyn  twin-wire  armoured 
cable,  connected  direct  to  the  stove  terminals— the  stoves  being 
wired  complete,  and  their  casings  earthed  on  to  the  wire  armouring 
of  the  cable  ;  suitable  metering  arrangements  are  provided  on  the 
distribution  boards.  For  the  apparatus  on  the  counters,  Lundberg 
three-pin  switch  plugs  (one  plug  being  for  earthing)  are  provided. 
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A  eemi-oircular  demonstration  tabic  has  also  Vjeen  provided  on 
one  side  of  the  hall  for  showinff  email  acceH«oriefl,  such  aa  toaftters  ; 
Hwitch  pluffs  for  oonnectinp  the  apparatus  are  provided  under  the 
counters  and  at  floor  level  on  either  rtide. 

For  the  lighting  of  this  restaurant,  which  has  been  newly 
decorated,  ei^fht  If.  in.  dished  Holophane  fittinps,  each  with  one 
400-C.P.  1 00- volt  lamp,  are  suspended  from  the  ceilinjr,  while  four 
lOo-c.P.  200-volt  lamps  are  provided  on  the  centre  fanlight. 
Over  the  latter  22-:H00-cm'.  200-volt  lamps  in  ISenjamin  reflectors 
serve  for  concealed  lighting,  the  glass  being  partially  obscured  by 
coloured  gauze. 

A  certain. amount  of  concealed  lighting  with  Benjamin  two-light 
reflectors  has  been  provided  over  the  cookers  as  also  100-c.i'.  lamps  in 
the  verandah  outside  Messrs.  Siemens  Bros.  Dynamo  Works  were 
responsible  for  the  whole  of  the  lighting,  their  distribution  boards 
Ijeing  also  fitted. 

Great  credit  is  due  to  those  concerned  in  this  enterprise,  which, 
whatever  its  result  financially,  will  undoubtedly  prove  an  object 
lesson  in  electrical  cookery,  and  an  invaluable  means  of  demonstating 
indirectly  the  many  attractive  features  of  the  electrical  cooking 
apparatus. 


BUSINESS  NOTES. 


Book  Notices. — '^Manual  of  Electrical  Undertahings 
and  Directory  of  Offirial.o."  E.  Garcke.  1912-191:?.  Vol.  XVI. 
London  :  Electrical  Press,  Ltd.  2l8.  net. — It  is  always  difficult  to 
find  something  new  to  say  regarding  a  fresh  edition  of  a  work  of 
this  kind.  By  this  time  so  many  of  our  readers  have  either  pur- 
chased or  seen  the  Mauual  that  the  character  of  its  contents  and 
its  general  usefulness  are  well  known.  The  information  relating  to 
electrical  undertakings  and  businesses — whether  under  municipal  or 
company  ownership  including  financial,  commercial  and  engineering 
particulars,  is  very  completely  given  in  separate  sections,  according 
to  their  class  and  to  their  geographical  location — at  home  or 
abroad.  Many  matters  of  interest  are  as  usual  covered  under 
"Progress  of  the  Year,"  including  the  rating  of  tramways,  appli- 
cations to  Parliament  for  powers,  wireless  telegraphy,  electricity  in 
mines,  the  I.E.E.  new  articles,  and  so  forth.  There  are  comparative 
summaries  of  the  financial  results  of  electric  lighting  and  traction 
undertakings  ;  electric  supply  and  railway  maps  have  been  brought 
up  to  date  ;  there  is  a  map  of  the  underground  telegraph  lines,  and 
a  large  new  map  showing  the  situation  of  all  lighting  power  and 
traction  undertakings  in  the  United  Kingdom.  A  list  of  members 
of  the  electric  lighting  and  tramway  committees,  and  a  directory  of 
12,000  addresses  of  officials  and  others,  are  among  the  numerous 
features  of  a  book  which,  at  this  date,  requires  no  recommendation. 

^^  Journal  of  the  Institution  of  Electrical  Engineers."  Vol. 
XLVIII,  No.  212.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  os.— The 
issue  for  March  contains  the  following  papers  : — Automatic  Rever- 
sible Battery  Boosters,  by  R.  Rankin  ;  Residence  Tariffs,  by  A.  H. 
Seabrook;  The  Production  of  Electric  Oscillations,  by  A.  S.  M. 
Sorensen  ;  An  Automatic  Starting  Device  for  Asynchronous  Motors, 
by  N.  Pensabene- Perez  ;  The  Circle  Diagram  for  the  Three-phase 
Induction  Machine,  by  T.  F.  Wall  ;  Dynamometer  Amperemeters 
and  Voltmeters,  by  J.  L.  D.  Ridsdale  ;  Hysteresis  Loss  in  Iron 
taken  through  Unsymmetrical  Cycles  of  Constant  Amplitude,  by 
M.  Rosenbaum  ;  Losses  in  Induction  Motors  arising  from  Eccentri- 
city of  the  Rotor,  by  ('.  F.  Smith  and  E.  M.  ,?ohnson ;  An 
Indicating  Coil  for  applying  the  Oscillograph  to  the  Study  of 
of  Commutation,  by  Prof.  D.  Robertson. 

"  Proceedinns  of  the  Physical  Society  of  London."  Vol.  XXIV. 
part  3.  April  15th,  1912.  London :  Electrician  Printing  and 
Publishing  Co.,  Ltd.     Price  48.  net. 

"Tables  Annuellea  de  Constantes  et  Donnees  Numeriques  de 
Chimie,  de  Physique  et  de  Teshnologie."  Vol.  I,  1910.  London  ; 
J.  &  A.  Churchill.     Price  24s.  net. 

Transaction  of  the  North-East  Coast  Institution  of  Engineer?* 
and  Shipbuilders."  Vol.  XXVIIL  part  5.  April,  1912.  Newcastle- 
on-Tyne  :  Andrew  Reid  A:  Co.,  Ltd. 

The   Physical   Review."     Vol.   XXXIV,  No.   3,     March,    1912. 
.  Lancaster,  Pa.  :  The  Iteriew  OflSce. 

''Bulletin  Scientifique  de  I'Association  des  Eleves  des  Ecolea 
Speciales."  January  and  February,  1912.  Liege:  Lahaye  A:  Co. 
Price  75  cents. 

TranmitioHx  of  the  Illuminating  Engineering  Society. " 
Vol.  VII,  No.  3.  March,  1912.  New  York  :  The  Society.  Prior 
75  cents. 

"The  Development  of  the  Incandescent  Electric  Lamp. '  By  (!. 
Basil  Barham.  1912.  London  :  Scott,  Greenwood  .v  Son.  Price 
5s.  net. 

"Priifungen  in  Elektrischen  Zentralen."  By  Dr.  E.  W.  Lehmann- 
Richter.     1912.     Brunswick  :  Vieweg  &  Lohr.     Price  M.  20. 

"Applied  Science,"  April,  1912.  Toronto:  University  Engi- 
neering Society. 

"  Proceedinfjx  of  the  American  Society  of  Civil  Engineers."  Vol, 
XXXVIII,  No.  4,    April,  1912.    New  York  :  The  Society. 


"  Science  AbHtract«,"  Sections  A  and  B.  Vol.  16.  Part  4.  April 
1912.     Ix)ndon  :  E.  A:  F.  N,  Spon,  Ltd,     Price  1«,  i'A.  net  each. 

"Irrwege  der  Naturlehre. '  By  Johanoea  Zacharian  VjVZ. 
Haifiburg  :  IIepha«;sto8-Vf;rlag.     Price  M.  1. 

'Collected  Researches  of  the  National  Physical  Laboratory." 
Vol.  VIII      i:)12.     Teddington  :  From  the  laboratory. 

The  first  nnmber  of  the  "  Donuta  "  magazine  appeared  la^t  month  : 
it  is  announced  as  an  "  aperio<lical,"  the  next  i.'vuc-  lj»ing  due  when 
published.  It  is  an  amusing  pro<luctiori.  cmanatintr  from  the 
Donut's  Society  of  the  B.T.-H,  Co.,  Rugby. 

We  have  received  from  the  Central  Translation.^  in.-titute.  l-^.  Ea.rl- 
cheap,  EC,  a  specimen  of  their  "standard  metric  equivalent  tables 
comprising  weights,  measures  and  prices  in  francs  and  mark*,"  neatly 
printed  on  a  large  card  .suitable  for  hanging  up.  Provision  is  made  for 
ascertaining  practically  every  equivalent  between  British  and  metric 
weights  and  measures,  and  also  t)etween  Bterling  prices  and  the 
equivalent  prices  in  francs  and  marks  per  unit.  The  prices  are 
worked  at  the  par  exchanges  of  fr.  2.'/23  to  the  £.  and  marks  2'>'40 
to  the  £  respectively.     The  price  in  Is.  2d.  post  free. 


Bankraptcy  Proceediii|?s. — (J.  \.  smith  Ctradinj^  as 

C.  J.  Smith,  electrician,  23,  Kinir  Street.  Regent  Street,  London).  - 
The  last  day  for  the  receipt  of  proofs  for  intended  dividend  is  May 
22nd.    Trusteee,  E.  S.  Grey,  Official  Receiver,  Carey  Street.  W.C. 

David  Roberts,  electrical  and  motor  engineer,  Derby. — Order 
made  April  2nd,  suspending  discharge  for  two  years. 

Dissolutions  and  Liquidations. — Thk   Bkrry   Cox- 

STRi  CTioN  Co.,  Ltd. — With  a  view  to  effecting  an  amalgamation 
of  this  company  with  the  British  Electric  Transformer  Co.,  Ltd.,  a 
resolution  has  been  passed  for  voluntary  liquidation.  The  meeting 
of  creditors  of  the  company  provided  for  by  sub-Section  of  Sec.  Is8 
of  the  Companies'  (Consolidation)  Act,  1908,  will  be  held  at  the 
offices  of  Messrs.  Biddle.  Thorne,  Welsford,  ^:  Sidgwick,  22,  Alder- 
manbury,  London,  E.C.,  at  11  o'clock  on  l.>th  inst.  Liquidator,  Mr. 
J.  C.  Wrist. 

Phillips  &TuRNEit,  electrical  suppliers  and  hardware  merchants, 
71,  Broad  Street,  Birmingham. — Messrs.  C.  F.  Phillips  A:  R.  S. 
Turner  have  dissolved  partnership.  Debts  will  be  attended  to  by 
Mr.  R.  S.  Turner,  who  will  continue  to  trade  in  the  firm's  name  at 
the  same  address. 

S.  Thomas  Peaiberton  &  Co.,  electrical  manufacturers'  agents 
and  specialists,  8,  Church  Street,  Colmore  Row,  Birmingham. — 
Messrs.  S.  T.  Pemberton  &  H.  W.  Clarke  have  dissolved  partnership. 
Mr.  Pemberton  will  attend  to  debts,  &;c.,  and  continue  the  busines:* 
under  the  same  style. 

Power  Publishing  Co.,  Ltd. — This  company  is  winding  up 
voluntarily,  with  Mr.  E.  W.  Sanger,  tJ,  Bouverie  Street,  E.C.,  as 
liq  uidator. 

Telephone  Dt:.VELOPMEXT  Co.,  Ltd.-  A  meeting  wUl  be  held 
at  Telephone  House,  Victoria  Embankment,  E.C.,  on  June  tjth.  to 
hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  M.  W. 
Jenkinson. 

Japan, — The  Belgium  Consul  at  Yokohama  gives  the 
names  of  the  following  firms  in  Japan  as  importers  of  electric 
lamps  : — Takata  &  Co.,  Tokio  ;  Oki  &  Co.,  4  Tamachi  4  chome. 
Shiba-ku,  Tokio  ;  Ypnei  Shoten,  12  Ginza  Xichome,  Kyobashi-ku. 
Tokio  ;  Dewette  Jc  Co.,  Tokio ;  Nippon  Electric  Co.,  2  Mita 
Shikoku-machi,  Shiba-ku,  Tokio  :  Andrews  &  George.  242,  Yoko- 
hama :  Iwai  Shoten,  12  Himono-cho,  Xihombashi-ku.  Tokio: 
Kitahama,  4  chome  Higashi-ku,  Osaka. 

Patent  Ajiplieation. — Application  has  l)eeu  made  for 
the  restoration  of  Patent  No.  24,411.  of  100.5,  for  "Improvements 
in  and  relating  to  the  regulation  cf  the  supply  of  liijuid  fuel  to 
internal  combustion  motors,"  granted  to  G.  Brandstetter. 

Catalogues    Wanted. — Mr.    .1.    Hod(;so.\,   electriciU 

contractor,  P.O.  Box  2,614,  Johannesburg,  wants  catalogues  of 
electric  cooking,  heating,  hot  water  and  lighting  apparatus,  for 
private  residences,  together  with  prices,  power  consumption,  A:c. 

Old    Dutch    Fittinjjs. — ^Messrs.   W.   .1.   Stokvis,   of 

Amhem,  Holland,  the  well-known  manufacturers  of  the  artistic 
old  Dutch  style  lighting  fittings,  replicas  of  the  seventeenth 
century,  were  last  week  honoured  by  an  official  visit  of  H  r  Majesty 
the  Queen  of  Hollam!  and  H.R.H.  Prince  Henry  of  the  Netherlands 
at  their  works.  Her  Majesty  has  graciously  sanctioned  the  firm 
styling  themselves  "Th^  Royal  Metal  Works." 

A  \ew  Swiss  Aluminium  Enterprise. — The  United 

Aluminium  Works  Co.,  of  Schafifhausen,  is  the  title  of  a  new  com- 
pany which  has  been  formed,  with  a  share  capital  of  a:  80,000,  for 
the  amalgamation  of  the  firms  of  Dr.  Lauber,  Neher  \  Co.,  of 
Sohafthausen,  Dr.  Lauber,  NeheJ  \-  Co.,  of  Singen,  and  the  Aluminium 
Co.,  of  Tenningen.  All  three  firms  are  engaged  in  the  production 
of  aluminium  sheets  and  foil. 

Canada. — H.M.  Trade  Commissioner  for  Canada  reix)rt« 
that  an  engineer  of  a  town  in  Western  Canada  desires  to  obtain 
cataloguis  of  manufacturers  of  hand  cars,  hoists,  ice  and  refrigerat- 
ing machinery,  jacks,  lamp-posts,  levels,  locomotives,  manhole 
covers,  water,  oil  and  gas  meters,  electric  motors,  paints  and  metal 
coverings,  penstocks,  and  perforated  metals.  The  name  and  address 
can  be  obtained  at  the  Board  of  Trade  Commercial  Intelligence 
Department  in  London. 
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Tlie  Insurance  Bill. — A  proposal  is  on  foot  to  organise 
an  approved  society  under  the  Insurance  Act  in  the  British  Westing-- 
house  Works,  Manchester,  in  order  to  administer  the  benefits  of 
Part  1  of  the  Act,  and  on  Friday  a  meeting:  of  all  the  employes  was 
held  to  consider  the  scheme  during  the  dinner  hour.  Mr.  P.  A. 
Lanpe,  managing  director,  presided,  and  said  that  the  company 
offered  every  facility  for  carrying  on  the  society.  A  resolution 
was  submitted  to  the  meeting  to  the  effect  that  a  works  society  be 
formed,  and  was  strongly  supported  by  those  present. 

A  correspondent  says  the  heads  of  various  municipal  electricity 
departments  in  Manchester,  Salford,  Bury,  Eccles  and  other  parts  of 
south-east  Lancashire  have  recently  held  conferences  with  respect 
to  the  working  of  the  Insurance  Act. 

For  Sale, — The  Corporation  of  Taunton  lias  for  disposal 
sixty  7 — 10-ampere  D.c.  Brockie-Pell  arc  lamps,  a  number  of  a.c. 
flame  arc  lamps,  and  a  quantity  of  globes  and  solid  carbons.  The 
Stockton-on-Tees  Corporation  has  for  disposal  a  number  of  Crompton 
arc  lamps,  resistances,  cut-outs  and  accessories.  See  our  advertise- 
ment pages  to-day. 

Business  Tour  Through  Canada. — The  Times  states 

that  a  party  is  being  organised,  to  consist  of  representatives  of 
about  100  leading  commercial  or  manufacturing  firms  in  this 
country,  for  an  excursion  through  Canada.  The  enterprise  is  a 
private  one,  but  will  be  facilitated  by  the  Canadian  Government. 

Cataloifues  and  Lists. — Messes.  Beuce  Peebles  and 

Co.,  Ltd.,  Edinburgh. — Pamphlet  No.  13B  (28  pages)  containing 
particulars  of  their  a.c.  generators,  in  sizes  AD  io  to  AD  70  in- 
clusive. Full  specification  information  and  half-tone  illustrations 
are  given,  also  a  number  of  pages  of  tabulated  details  of  ratings  of 
standard  50  and  25-cycle  machines  for  a  range  of  speeds  of  from 
1,000  to  125  R.P.M.  at  pressures  of  from  200  to  2,200  volts.  Rules 
are  published  for  'selecting  the  correct  machine  for  other  periodi- 
cities that  are  not  listed,  and  full  lists  of  approximate  weights  and 
.  dimensions  are  included,  followed  by  a  list  of  home  and  foreign 
users. 

Mr.  C.  a.  Matthews,  47,  Grange  Road,  Chorlton-cum-Hardy, 
Manchester. — A  number  of  illustrated  descriptive  pamphlets,  has 
been  received,  dealing  with  the  following  : — ''  Ohnesorge  "  power 
equalising  clutches,  "  Bamag "  belt  shifters  for  cone  pulleys,  and 
"  Dohmen-Leblanc  "  friction  clutches. 

The  Lennox  Foundry  Co.,  Ltd.,  Tantiron  Foundry,  Glenville 
Grove,  New  Cross,  London,  S.E. — 48  pp.  catalogue,  giving  parti- 
culars relating  to  "  Tantiron,"  an  acid-resisting  alloy,  and  manu- 
factures made  thereof,  including  nitric  acid  stills  and  condensers, 
pans  and  vessels  for  foundry  and  other  service,  pumps,  ipipes, 
valves,  &c.,  and  the  Lennox  electric  blower.  The  pamphlet  is  fully 
illustrated. 

Messrs.    Wailes,    Dove,    &    Co.,   Ltd.,   Newcastle-on-Tyne. — 
.    Twenty-page   pamphlet   containing   a   great   deal   of  information 
respecting  their  patent  "Bitumastic"  solution  for  protecting  iron- 
work, pipe  lines,  blast  furnace  plant,  steel  chimney  stacks,  tanks, 
bridges,  and  so  forth. 

The  Armorduct  Manufacturing  Co.,  Ltd.,  Farringdon 
Avenue,  London,  E.C. — Leaflet  No.  C/1149,  containing  illustration, 
particulars,  and  pricefs  of  the  Premier  electric  vacuum  cleaner,  a 
box-type  machine  for  hotels,  public  buildings,  mansions,  &c.  The 
word  "Premier"  is  on  every  cleaner.  The  machine  case  is  of 
polished  oak  with  inlaid  rosewood  top.  Six  bellows,  actuated  by  a 
malleable  steel  crank  running  in  ball  bearings,  ensure  continuous 
suction.  The  dust  is  drawn  into  an  air-tight  steel  dust-box,  which 
can  be  removed  when  necessary.  A  metal  spiral  flexible  suction 
tube,  with  one  carpet  mouthpiece  and  one  small  mouthpiece  for 
concentrated  suction,  are  supplied  with  the  machine. 

Messrs.  Falk,  Stadelmann  &  Co.,  Ltd.,  83-87,  Farringdon 
Road,  London,  E.C. — 1912  season  list  of  prices  (with  illustrations, 
&c.)  of  "  Antarctic  "  electric  motor  fans  for  c.c.  and  A.c,  for  table, 
wall,  and  ceiling  service. 

The  British  Aluminium  Co.,  L  td.,  109,  Queen  Victoria  Street, 
London,E.C. — Four-page  leaflet  entitled  "Aluminium  in  the  Foundry ' 
showing  castings  for  an  eight  cylinder  crank  case  and  radiator 
parts  cast  in  aluminium.  Tabulated  information  is  given  relating 
to  B.A.  standard  casting  alloys,  and  comparing  the  properties  of 
aluminium,  brass,  bronze  and  iron  for  foundry  work. 

Messes.  Ruston,  Proctor  &  Co.,  Ltd.,  Lincoln.— Four-page 
leaflet  describing  the  Ruston  patent  crude  oil  engine  and  giving 
sizes,  dimensions,  &c.,  of  single  and  double  cylinder  engines.  One  of 
the  illustrations  shows  three  50-b.h.p.  engines  direct  coupled  to 
dynamos  at  the  Lucknow  Medical  College,  India.  A  large  loose 
print  illustrates  a  130-b.h.p.  "  Ruston  "  throttle  valve  suction  gas 
plant. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd., 
•  Eiomfield  Street,  London  Wall,  London,  E.C. — 12-page  "aerial 
list "  containing  tabulated  prices  of  aerial  cables  for  use  overhead 
on  insulators  (bare,  single-braided,  taped  and  single-braided, 
double-braided,  and  triple-braided).  The  firm's  patent  cable 
suspender  is  also  described  and  priced,  and  a  table  gives  particulars 
of  steel  suspension  wires. 

Messrs.  Veritys,  Ltd.,  31,  King  Street,  Covent  Garden, 
London,  W.C. — 28-page  pamphlet  containing  illustrated  particulars 
and  prices  of  "  Aston "  switchgear  conforming  to  Home  Office 
Regulations,  The  manufactures  covered  include  H.O.  knife 
switches,  heavy  service  switches,  double-throw  or  change-over 
switches,  H.O.  handle  fuses,  "  Vim  "  ironclad  switches,  fuses,  distri- 
bution boards,  and  V  P  circuit  breakers.  Dimension  drawings  and 
particulars  of  weijfhts  are  included. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street.  London,  E.G.— This  company  has  just  isBued  a  folder  relating 


to  its  "  eye-rest "  system  of  indirect  lighting.  Information  is  given 
regarding  the  difterent  styles,  finishes  and  prices  of  these  fittings, 
and  some  photographs  are  reproduced  of  existing  installations  of 
indirect  lighting.  "  Eye-rest"  fittings  are  supplied  with  either 
"  carton  pierre  "  or  metal  bowls,  and  in  a  number  of  different 
finishes.  Inside  the  bowl  are  fixed  one  or  more  reflectors — according 
to  size  of  bowl  and  number  of  lamps  used — and  the  light  is  first 
thrown  on  to  the  ceiling  and  from  thence  reflected  evenly  over  the 
room.  The  reflector  used,  known  as  the  "X-ray,"  is  made  of  corru- 
gAted  silvered  mirror. 

Trade     Announcements. — The    British    Electric 

Transformer  Co.,  Ltd.,  29a,  Charing  Cross  Road,  W.C,  which 
has  hitherto  carried  on  the  manufacture  of  the  "  Tricity  ''  cookers 
for  the  Berry  Construction  Co.,  Ltd.,  announces  that  having  now 
purchased  the  entire  business  of  the  latter,  including  patents, 
trade  marks,  &c.,  it  will  henceforth  carry  on  the  business  in  its 
own  name. 

Messrs.  Soholey  &  Co.,  Ltd.,  of  151,  Queen  Victoria  Street, 
London,  E.C,  have  been  appointed  sole  agents  for  this  country  for 
the  Electric  Speedometer  Co.,  of  Boston,  U.S.A. 

Mr.  Oliver  Snowden  has  commenced  business  as  an  electrical 
engineer,  &c.,  at  Regent  Street  South,  off  Eldon  Street,  Barnsley. 

The  Thomson  Co.,  late  of  53,  Back  George  Street,  Manchester, 
have  removed  to  very  commodious  works  (Marlborough  Works, 
Mairlborough  Place,  Clifford  Street,  Oxford  Road,  Manchester), 
where  they  are  now  turning  out  large  quantities  of  their  speciality, 
portable  electric  lamps.  A  new  catalogue  can  be  obtained  on 
application. 

The  Metallic  Seamless  Tube  Co.,  Ltd.,  Wiggin  Street, 
Birmingham,  have  appointed  Mr.  A.  J.  Holman  as  their  Newcastle 
and  district  manager,  and  increased  stocks  of  conduits,  cables, 
accessories,  &c.,  will  be  held  at  his  address  at  17,  Eldon  Square, 
Newcastle-on-Tyne. 

The  Synchronome  Electrical  Co.,  of  New  South  Wales, 
Ltd.,  has  been  registered,  with  a  capital  of  £5,000,  in  shares  of  £1 
each.  The  first  directors  are  Messrs.  A.  Ward  and  A.  H.  Pace. 
The  operations  of  the  company  were  started  about  three  months 
ago. — AvstraUan  Mining  Standard. 


LIGHTING  and  POWER  NOTES. 


Accrington. — The  Electricity  Committee  has  given  con- 
sideration to  a  scheme  for  substituting  f  orthe  present  system  of  lighting 
the  main  roads,  one  using  overhead  equipment  over  the  roads, 
with  incandescent  electric  lamps.  Automatic  switches  are  to 
be  fixed  to  the  service  in  each  road  in  order  that  the  entire  lighting 
of  the  main  roads  can  be  controlled  from  the  Superintendent's 
office.  The  total  cost  of  the  undertaking  will  be  £419  and  the  total 
cost  of  lighting  per  year  £269.  The  candle-power  of  the  lamps  wiU 
be  increased  from  9,780  to  12,100. 

An  application  from  Messrs.  Highams,  Ltd.,  for  a  supply  of 
400,000  to  500,000  units  per  annum,  has  been  granted  on  the 
following  terms.  The  price  to  be  'Sd.  per  unit  with  a  limit  of  5  per 
cent,  for  lighting  purposes,  with  the  usual  condition  as  to  fluctua- 
tion in  the  price  of  coal.     Period  of  supply,  7-10  years. 

An  application  from  the  Albion  MiU  Company,  for  a  supply  for 
driving  266  looms  (estimated  consumption  220,000  units  per  annum) 
was  granted  on  similar  terms. 

Ashton-under-Lyne. — The  B.  of  G.  has  referred  back 

for  further  consideration  the  proceedings  of  a  special  committee 
appointed  to  deal  with  the  question  of  the  electric  lighting  of  the 
workhouse,  etc.  The  committee  recommended  the  Board  to  accept 
the  tender  of  Messrs.  Swainson  &  Co.,  Booth  Street,  Manchester, 
amounting  to  £653  for  carrying  out  the  work. 

Atherton  (Lanes.). — The  U.D.C.  has  decided  to  reduce 

the  charge  for  electricity  to  be  used  for  cinematograph  purposes. 

Bath. — The  T.C.  is  recommended  to  apply  to  the  L.G.B. 

for  a  loan  of  .€3,000  for  mains  extensions  principally  in  the  Westor, 
Combe  Park,  and  Newbridge  Hill  districts. 

Bentham  (Yorks.) — A  meeting  has  been  held  at 
High  Bentham  to  consider  a  scheme,  estimated  to  cost  £3,000,  for 
supplying  electric  light  and  power  to  High  and  Low  Bentham  and 
Burton-in-Lonsdale.  Full  particulars  of  the  proposals  were  laid 
before  those  present,  and  a  Committee  was  appointed  to  go  further 
into  the  matter. 

Blaekburn. — The  T.C.  has  sanctioned  the  carrying  i  out 
of  a  scheme  prepared  by  the  borough  electrical  engineer  for  the 
extension  and  improvement  of  the  electric  street  lighting  in  the 
centre  of  the  town  and  along  the  tramway  routes. 

Burton-on-Trent. — With    reference    to    the    proposed 

municipal  showroom  mentioned  in  the  last  issue  of  the  Electrical 
Revikw,  the  Chamber  of  Trade  has  passed  a  resolution  opposing 
the  scheme.  At  the  meeting  of  the  Chamber  two  members  of  the 
Gas  and  Electricity  Committee  of  the  T.C.  mentioned  that  it  was 
the  intention  of  the  Committee  to  consult  with  the  traders  more 
immediately  concerned  before  deciding  upon  any  definite  line  of 
action. 
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Canterbury. — The  T.C.  on  May  Ist  received  from  the 
Liphtintr  Committee  a  recommendation  not  to  entertain  the  offer 
of  the  National  Electric  Construction  Co.,  Ltd.,  to  Bell  its  rights  in 
the  free  wiring,'  installations  in  the  city  for  £,l'><),  the  town  clerk 
havinp  advised  that  any  payment  should  come  from  the  consumers 
nHinp:  the  wires,  and  not  from  the  ratepayers.  It  was  stated  that 
at  Canterbury  there  were  now  only  two  consumers  using  the  com- 
pany's wires,  the  original  number  being-22,  while  the  installations 
cost  £32;i. 

ClieUenhaiii. — The  H,  of  T.  has  granted  the  T.C.  a  prov. 
order  enabling  it  to  supply  current  in  the  parishes  of  Leckhamp- 
ton  and  Prestbury,  in  the  area  of  the  R.D.C.,  the  charges  for  current 
to  be  the  same  as  in  the  borough.  At  the  L.GB.  inquiry  the  pro- 
posed extension  was  stoutly  opposed  by  the  R.D.C. 

Continental    Notes. — Grekck. — A    new    company  at 

Athens  is  the  lonische  Elektricitiits-Gesellschaft  K.A.  Raftopoulos 
und  Co.,  with  a  capital  of  112,000  drachm.  The  company  has 
been  formed  to  supply  electrical  power. 

Russia. — From  the  report  of  the  Socictt'i  d'Eclairage  Electrique 
de  Saint-Petershourg,  we  learn  that  the  the  mains  for  private  and 
public  electric  lighting  were  extended  from  418  to  425  km.  during 
the  past  financial  year.  A  new  steam  turbine  and  alternator  of 
6,700  H.p.  were  put  down  at  the  generating  station,  the  capacity  of 
which  ia  now  21,500  H.P. 

The  question  of  the  electric  lighting  of  the  town  is  at  present 
being  considered  by  the  municipal  authorities  of  Rjasan. 

Spain. — La  Sociedad  Electra  de  Velin  has  acquired  the  con- 
cession to  utilise  the  water  power  of  the  river  Bubal  at  Bibale  in 
the  generation  of  electrical  energy  for  lighting  and  power 
purposes. 

France. — A  concession  has  lately  been  secured  by  La  Compagnie 
Departmen^ale  d'Energie  Electrique  for  the  electric  lighting  of  the 
town  of  Coulonges-sur-l'Autroc  (Deux-Sevres). 

Creswell  (Derbyshire). — Arrangements  are  being  made 
by  the  directors  of  the  Bolsover  Colliery  Co.  to  install  fresh  plant 
at  the  Creswell  Colliery  to  supply  every  house  in  the  village  with 
electric  light  at  3 Ad.  per  unit.  The  scheme  has  been  approved  by  a 
Committee  of  the  Parish  Council,  and  the  parishioners  are  to  be 
called  together  to  give  their  assent. 

Croydon, — In  reference  to  the  agreement  entered  into 
with  the  County  of  London  Electric  Supply  Co..  Ltd.,  for  the  supply 
of  energy  in  bulk,  the  Lighting  Committee  has  recommended  that 
the  terms  of  payment  by  the  company  to  the  Corporation  shall 
be  as  follows  :  A  sum  of  £1  5s.  per  quarter  per  KW.  of  maximum 
supply  demanded.  The  actual  maximum  demand  supplied  under 
the  agreement  shall  be  ascertained  by  the  average  readings  of  two 
"  Merz "  or  other  agreed  demand  indicators,  which  shall  be  pro- 
vided and  fixed  by  the  Corporation.  These  instruments  shall  be 
calibrated  to  record  maximum  demands  extending  over  a  period  of 
15  minutes  each.  If  the  readings  of  the  two  instruments  vary 
more  than  3  per  cent.,  the  instruments  shall  be  tested  and  re-cali- 
brated by  the  inspector,  as  provided  for  by  the  agreement.  An  addi- 
tional charge  of  :,'d.  per  unit  is  to  be  made  for  all  units  supplied  as 
measured  by  meters  under  the  conditions  set  out  in  the  agreement, 
and  the  Corporation  will  allow  the  company  discounts  upon  the 
prices  at  the  following  rates  :  For  electrical  energy  supplied  when 
the  amount  of  the  account  lies  between  £100  and  £250,  5  per  cent.  ; 
£250  and  £r)00,  7^  per  cent.  :  £500  and  £750,  10  per  cent.  ;  £750 
and  £1,000,  15  per  cent.  ;  £1,000  and  £1,500,  20  per  cent.  ;  £1,500 
and  upwards.  25  per  cent.  The  average  price  actually  charged 
under  the  agreement  is  not  to  exceed  2jd.  per  unit. 

Dartford. — A  L.G.B.  inquiry  was  held  last  week  into  the 
application  of  the  U.D.C.  for  a  loan  of  £10,000  for  new  plant  at  the 
electricity  works.  As  it  was  not  intended  to  provide  a  new  boiler 
for  some  time,  the  amount  ot  the  loan  was  reduced  liy  the  Inspector 
to  £8,685.     There  was  no  opposition. 

Eastbourne. — The  Electricity  Committee  has  decided  to 
install  coal  conveyors,  elevators,  &c.,  at  the  electricity  works,  at  an 
estimated  cost  of  £1,181. 

Glasgow, — The  T.C.  purposes  promoting  a  second 
Smoke  Abatement  Exhibition  in  the  city  from  September  20th  to 
October  12th  next.  Nearly  all  the  available  space  in  the  large 
building  engaged  has  already  been  taken  up.  A  special  feature  of 
the  show  will  be  the  combined  exhibit  of  the  T.C.'s  Electricity 
Department  and  the  Electrical  Allied  and  Trades  Manufacturers' 
Associations,  which  will  take  the  form  of  an  electrical  luncheon 
and  tea  room,  including  a  kitchen.  A  joint  meeting  will  take  place 
in  London  in  a  few  days  to  decide  the  design  of  the  exhibit  and 
other  details.  All  the  latest  electrical  appliances  are  to  be  shown, 
and  the  object  will  be  to  show  the  uses  which  can  be  made  of 
electrical  energy  for  domestic  and  other  purposes.  The  expecta- 
tion is  that,  on  the  invitation  of  the  T.C,  representatives  ot  many 
public  bodies  throughout  Great  Britain  will  visit  the  Exhibition. 

Hastin^^S. — At  a  meeting  of  the  B.  of  G.  the  first 
(juarterly  accounts  for  the  electric  light  (recently  installed  in  the 
whole  of  the  workhouse  buildings)  were  passed.  For  the  period 
covered — January  4th  to  April  13th — the  saving  (comparing  the 
accounts  with  those  for  gas  in  the  corresponding  period)  amounted 
to  £33.     Naturally,  general  satisfaction  was  expressed. 

Holmtirth. — The  B.  of  T.  has  sanctioned  the  applica- 
tion of  the  U.D.C.  for  a  prov.  order  for  the  electric  lighting  of  the 
district. 

London. — At  the  fortnightly  sitting  of  the  MetropoUtan 
Asylums  Board,  it  was  reported  that  the  Charing  Cross  Eleotricity 


Supply  Co.  had  given  formal  notice  of  it*  intention  to  determine 
at  the  end  of  .Jane  its  existing  contract  for  the  supply  to  the  hea^i 
office  of  electricity  for  power  and  lighting.  The  company  wa- 
however,  prepared  to  enter  into  a  fresh  agreement  with  the 
managers  for  the  supply  of  electricity  at  3 id.  per  B.T.U.  for  light- 
ing and  1  id.  per  B.T.U.  for  power  and  heatirig,  as  against  3d.  and 
Id.  under  the  agreement  with  the  Board  date'l  .Septtjmber  29th, 
1904.  The  engineer-in-chief  reported  that  the  reasons  a-ssigned  by 
the  repres^mtative  of  the  Charing  Cross  Co.  for  the  increase  in  the 
rates  are  the  increased  cost  of  coal  and  other  materials,  and  the 
obligations  of  the  company  under  the  Insurance  Act ;  and  hdvised 
that  the  revised  terms  be  accepted,  and  that  two  separate  meters  be 
fixed  for  existing  radiators.    "This  was  agreed  to. 

MARYLEiioxE.  At  a  meeting  of  the  B.C.  on  May  2nd,  the  report 
of  the  Electric  Supply  Committee  which,  as  noted  in  our  issue  of 
April  26th,  was  not  reached  at  the  previous  Council  meeting,  was 
discussed.  The  report  recommended  that  the  Council  should  con- 
tinue the  sales  department  on  existing  lines,  subject  to  certain 
modifications  set  forth.  The  modification  related  to  the  method  of 
sub-contracting,  the  Council  agreeing  to  a  tentative  proposal  that, 
instead  of  all  the  work  being  placed  with  one  contractor,  the 
borough  be  divided  into  districts  which  were  to  be  allotted  between 
eight  contractors,  or  if  there  were  more  than  eight  contractors,  the 
larger  districts  to  be  further  divided.  Col.  Hopkins,  chairman  of 
the  Committee,  in  moving  the  adoption  of  the  report,  amplified  the 
information  set  out.  He  made  a  special  point  of  the  fact  that,  while 
various  complaints  as  to  the  conduct  of  the  department  were  said 
to  exist,  only  one  such  complaint  had  been  brought  before  the  com- 
mittee by  the  Electrical  Contractors'  Association,  despite  rex)eated 
invitations  to  bring  proofs,  and  that  one  specific  (jase  had  been 
proved  to  be  fallacious.  He  further  spoke  of  the  proposal  by  the 
contractors  that  all  wiring  work  be  thrown  open  to  be  competed  for 
by  all  the  contractors  in  the  borough.  One  could  easily  understand, 
remarked  the  Colonel,  that  if  there  were  a  small  job  of  wiring,  say, 
£3  or  £4,  that  it  would  be  futile  offering  that  to  all  the  contractors. 
On  the  face  of  it,  it  was  impossible.  The  contractors,  he  said  in 
conclusion,  practically  asked  the  Council  to  close  the  sales  depart- 
ment down,  but  that  it  declined  to  do.  Mr.  Oswald  Lewis  moved, 
as  an  amendment,  that  they  determine  '"  to  continue  the  department 
for  the  present,"  &c.  There  were  two  questions  before  the  Council, 
he  said,  one  whether  they  should  have  a  department  or  not  :  the 
other  whether,  if  they  had  a  sales  department,  they  should  conduct 
it  on  existing  lines  or  not.  He  wished  to  keep  to  the  former 
question,  and  he  would  like  them  to  divide  on  the  point,  so  that 
the  electors  would  be  able  to  see  who  voted  for  the  continuance  or 
the  cessation  of  a  sales  department.  In  answer  to  the  chairman  of 
the  Committee,  he  urged  that  if  only  one  complaint  was  brought 
forward,  that  was  because  the  Contractors'  Association  had  been 
told  that  specific  complaints  were  not  to  be  dealt  with,  the  only 
question  being  one  of  general  policy.  Personally  he  had 
brought  before  the  Council  complaints  which  had  never  been  satis- 
factorily answered.  Mr.  Duncan  \Vatson  seconded  the  amendment. 
Mr.  Garrold,  in  taking  the  part  of  the  Committee,  said  they  must  all 
come  to  the  conclusion  that  the  Electrical  Contractors'  Association 
had  been  unreasonable  throughout.  The  suggestion  that  the 
department  had  cut  prices  was  untrue,  as  was  shown  by  the  fact 
that  it  was  able  to  make  a  gross  profit  of  40  per  cent.  Mr. 
O'Brien  appealed  for  the  continuance  of  the  sales  department. 
What  business  man,  be  asked,  havinir  found  one  department 
was  essential  to  make  the  whole  of  his  business  successful, 
would  at  once  proceed  to  shut  down  that  department  .' 
Mr.  H.  J.  Halsdon  urged  that  the  continuance  of  the  sales  depart- 
ment was  detrimental  not  only  to  the  contractors  but  also  to  the 
ratepayers.  Mr.  W.  Dennis  suggested  for  the  consideration  of  the 
department  the  cessation  of  the  practice  of  selling  lamps. 
It  could  not  be  said  that  the  sale  of  these  lamps  assisted  or 
increased  the  sales  of  current  by  a  sinule  unit.  Col.  Hopkins,  in 
his  reply,  despaired  of  ever  satisfying  Mr.  Lewis  if  the  explanations 
he  (the  speaker)  had  given  from  time  to  time  had  not  met  with  his 
approval.  He  denied  that  the  Contractors'  Association  was  told 
that  complaints  would  not  be  dealt  with  at  the  interview  between 
the  Committee  and  the  Associations'  representatives.  As  for  the 
sale  of  lamps,  he  could  assure  Mr.  Dennis  that,  while  they  were  not 
anxious  to  carry  on  that  business,  and  did  not  encourage  it,  there 
were  good  reasons  why  the  practice  should  be  conti'  ued.  Indirectly, 
it  encouraged  the  use  of  the  current,  for  people  once  obtaining  the 
metallic-filament  lamps  from  the  department  were  so  satisfied  that 
they  were  encouraged  to  use  the  current.  The  amendment  being 
put,  was  lost.  A  further  amendment  by  Col.  Maud  asked  for  a  state- 
ment by  outside  accountants  showing  the  position  of  Ihe  under- 
taking in  1909,  thj  cost  of  the  establishment  and  annual  cost  of 
the  sales  department,  and  how  much  profit  might  be  credited  to 
the  sales  department .'  This  information,  he  said,  would  give  them 
all  a  clearer  view  of  the  case  for  and  against.  Mr.  M.  Morris 
seconded.  Mr.  Russell  ridiculed  the  idea,  and  went  on  to  urge  that 
it  was  too  late  in  the  day  to  "dilly-dally  with  the  matter."  The 
amendment  being  lost,  another  was  put  by  Mr.  Ince  referring  the 
matter  back,  but  the  Council  being  anxious  to  deal  with  the  report 
that  night,  no  seconder  was  forthcoming.  The  motion  of  the 
Committee,  as  set  forth  in  its  report,  was  then  put  and  carried. 
At  the  time  of  the  voting  there  was  not  half  the  members  present, 
the  attendance  at  the  commencement  being  further  depleted  by 
various  defections  as  the  proceedings  dragged  to  a  close. 

The  Electric  Supply  Committee  has  reduced  its  tariff  for  outside 
illumination  of  shops  from  £S  per  KW.  and  Id.  per  unit,  to  £6  per 
KW.  and  Id.  per  unit.  The  Committee  has  also  decided  to  make  a 
grant  of  £50  towards  the  expenses  of  the  Smoke  Abatement  Exhi- 
bition. It  has  been  informed  that  this  exhibition  has  been  of 
exceptional  value  to  the  department,  many  orders  having  been 
obtained. 
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Lythain.— The  B.  of  T.  has  informed  the  U.D.C.  of  its 

decision  to  revoke  forthwith  the  Lytham  Electric  Lipnting  Order, 
1907,  and,  in  reply,  the  Clerk  to  the  Council  has  informed  the 
B.  of  T.  that  that  authority  has  under  consideration  the 
advisability  of  itself  applying  for  an  electric  lighting  order  in 
December  next. 

A  section  of  the  Lytham  residents  has  petitioned  the  8t.  Anne's 
I'.D.C.  to  supply  electric  light,  owing  to  the  failure  to  secure  a 
supply  in  the  Lytham  area,  and  in  reply  to  an  inquiry  from  the 
St.  Anne's  Council  as  to  the  Lytham  Council's  intentions,  the 
Clerk  has  written  informing  it  what  is  proposed  to  be  done. 

Newcastle-on-Tyne. — The  Newcastle  Electric  Supply  Co. 
has  applied  to  the  B.  of  T.  for  consent  to  the  use  of  e.h.t.  overhead 
transmissions  for  supplying  current  at  a  pressure  of  20,000  volts. 
Three  lines  are  proposed,  one  from  Hartford  to  Dudley  Colliery  ; 
another  from  Weetslade  Colliery  to  Hazlerigg  Colliery  and  Burn 
Pit  :  and  a  third  from  Dinnington  Colliery  to  Dudley  Village. 

Newport. — The  T.C.  proposes  erecting  a  new  power 
station  in  Corporation  Road,  the  plans  of  which  have  just  been 
adopted  by  Electricity  and  Tramways  Committee.  The  work  will 
be  taken  in  hand  without  delav. 

Xottin^hani. — Much  interest  has  been  excited  in  the  East 
Midlands  by  a  proposal  to  harness  the  Trent  for  the  production 
of  electricity,  which  was  discussed  by  the  City  Council  on  Monday. 
The  project  came  before  the  Council  in  the  form  of  a  resolution 
moved  by  Councillor  Albert  Ball  ;  "  That  the  Electricity  Com- 
mittee be  instructed  to  consider  and  report  to  the  Council  the 
possibilities  and  prospects  of  obtaining  powers  to  harness  Colwick 
and  Beeston  Weirs  with  a  view  to  generating  electric  current  to 
supply  the  city  and  district,  and  to  ascertain  from  experts  the 
power  which  could  be  relied  upon  at  low  water."  The  Trent  skirts 
the  southern  limits  of  Nottingham,  and  Beeston  Weir  is  situated 
about  three  miles  west  and  Colwick  Weir  two  miles  east  of  the 
city. 

The  resolution  met  with  a  somewhat  cool  reception,  although 
after  discussion,  in  which  members  of  the  Council  appeared  to  be 
reluctant  to  commit  themselves  to  a  definite  expression  of  opinion 
one  way  or  the  other,  the  resolution  was  adopted,  Mr.  Ball  accept- 
ing the  suggestion  that  the  Committee  should  take  the  advice  of 
the  Council's  own  officials.  Alderman  Sir  John  Turney,  chairman 
of  the  Electricity  Committee,  in  seconding  the  resolution,  said  he 
thought  it  was  a  tall  order,  and  he  stipulated  that  they  should 
have  Mr.  Ball  on  the  Committee  to  help  them,  so  that  it  would  not 
be  a  one-sided  inquiry.  Councillor  Hobson  pointed  out  that  the 
Beeston  U.D.C.  had  inquired  into  the  possibilities  of  harnessing 
Beeston  Weir  for  electricity  purposes,  and  he  had  no  doubt  they 
would  be  pleased  to  hand  over  all  the  expert  advice  they  obtained. 
He  thought  Mr.  Ball  would  be  astonished  when  he  got  to  the 
bottom  of  the  question. 

Commenting  on  Mr.  Ball's  scheme,  the  Nottingham  Guaidian 
says  :  "  There  is  no  doubt  what  expert  advice  will  be  about  the 
production  of  electricity  from  the  Trent.  This  was  shown  some 
years  ago  by  correspondence  in  our  columns.  Expert  advice  then 
was  that  the  proposal  was  impossible,  and  it  will  be  so  again  ,  .  ." 

Nuneaton. — The   T.C.   has  received  from  the   L.G.B. 
sanction  to  a  loan  of  £7,500,  for  extensions  at  the  electricity  works. 

Shipley. — The  U.D.C.  has  instructed  the  engineer  to 
prepare  a  scheme  for  improved  street  lighting  by  electricity. 

Skelton  and  Brotton. — At  a  meeting  of  the  U.D.C.  on 

Friday,  a  motion  was  made  to  rescind  the  resolution  recently  passed 
accepting  the  tender  of  Graham  Bros.,  of  Middlesbrough,  for  the 
lighting  of  the  whole  of  the  district  by  electricity.  The  mover  con- 
tended that  it  would  be  illegal  to  distribute  electricity  without  an 
Act  of  Parliament  or  a  B.  of  T.  Order.  The  voting  was  even,  and  the 
chairman  declined  to  give  a  casting  vote.  Notice  was  then  given 
to  again  move  the  recission  of  the  resolution  at  the  next  meeting 
of  the  Council. 

Southend -on -Sea. — The  assessment  of  the  electricity 
undertaking  of  the  T.C.  has  been  increased  from  £2,3()4:  to  £6,250. 

Stoke-on-Trent. — The  T.C.  has  decided  to  supply  current 
for  domestic  cooking  and  heating,  where  premises  are  lit  through- 
out by  electricity,  at  Id.  per  unit. 

Tadcaster, — On  the  recommendation  of  the  ITousing 
Committee,  the  R.D.C.  has  decided  to  have  the  workhouse  lighted 
by  electricity. 

Tripoli. — A  company  has  been  formed  for  the  electric 
lighting  of  Tripoli.  It  is  the  Compagnie  pour  I'Eclairaee  de 
Tripolis,  Soc.  Anonyme.  Head  office,  Athens  ;  capital  1,000.000 
drachm. 

Tunbridft-e  Wells.— The  T.C.  lias  decided  to  reduce  the 
price  of  current  for  heating,  cooking,  and  motive  power  from  2Jd" 
per  unit  to  l:,'d. 

Wakefield. — The  Tradesmen's  Association,  after  con- 
sidering a  proposal  to  establish  in  the  city  a  municipal  showroom 
for  electrical  fittings,  &c.,  has  passed  a  resolution  protesting  against 
this  extension  of  municipal  retail  trading,  on  the  grounds  that 
"  the  selling  of  electric  lamps,  fittings,  accessories,  &c.,  being  of 
essentially  a  speculative  character,  is  more  economically  and 
efficiently  carried  out  by  private  firms  than  by  Municipal  Corpora- 
tions, and  that  the  granting  of  such  a  monopoly  would  result 
in  the  extinction  of  competition,  to  the  detriment  of  the  consumers 
and  ratepayers  generally." 


Worksop.— The  U.D.C.  has  applied  to  the  B.  of  T.  foi 

consent  to  utilise  overhead  lines  in  various  parts  of  the  town  foi 
the  transmission  of  current  at  a  pressure  of  220  volts. 


TRAMWAY  and  RAILWAY  NOTES. 


Belfast. — The  Corporation  on  the  2nd  inst.  decided  to 
start  a  system  of  profit  sharing  in  connection  with  the  tramways. 
It  was  stated  that  all  employes  would  participate,  and  that  the 
distribution  this  year  would  be  equal  to  about  £4  per  head. 

Birkenhead. — A  long  debate  took  place  at  the  T.O. 
meeting,  on  May  1st,  upon  the  Tramway  Committee's  recommenda 
tion  that  application  be  made  to  the  B.  of  T.  for  sanction  to  borrow 
£4,404  for  the  purchase  of  six  double-bogie  cars,  with  a  seating: 
capacity  of  80  passengers,  from  Messrs.  Siemens  Bros.  Dynamo 
Works,  Ltd.  An  amendment  was  submitted  that  the  recommendation 
be  referred  back,  it  being  contended  that  the  New  Ferry  route, 
catering  for  the  Port  Sunlight  district,  required  lighter  cars  than 
those  for  which  the  tender  had  originally  been  accepted. 
It  was  also  urged  that  the  Committee  had  done  nothing 
to  comply  with  the  Council's  request  that  it  should  try  and 
reduce  the  weight  of  the  cars.  The  amendment,  which  was  in 
the  nature  of  an  instruction  to  the  Committee  to  adopt  the  smaller 
and  lighter  type  of  car,  was  carried  by  19  votes  to  9. 

Brazil. — The  Office  of  Public  Works  in  Pernambuco, 
Brazil,  is  leasing  a  concession  for  the  construction  and  exploitation 
of  an  electric  tramway  system  for  the  town  of  Recife  and  its 
suburbs 

Canada. — The  Canadian  Northern  Railway  is  experi- 
menting with  a  gasoline-electric  car  of  United  States  manufacture, 
propelled  by  power  generated  by  a  200-h.p.  gas  engine  carried  above 
the  front  truck,  with  a  view  to  the  adoption  of  this  type  of  car  on 
its  local  lines.  The  engine  is  started  by  compressed  air,  and  drives 
a  generator  which  provides  electric  power  for  two  motors  working 
on  the  front  truck.  The  gasoline  tanks  have  a  capacity  of  100 
gallons,  which  is  sufficient  for  a  run  of  about  200  mUes.  The  car 
is  equipped  with  electric  light  and  a  plant  for  compressing  air  for 
the  starting  and  the  brakes.  The  car  is  about  60  ft.  long  and  about 
the  same  weight  as  an  ordinary  railway  coach  ;  it  seats  about  75 
passengers. — Board  of  Trade  Journal. 

At  a  recent  meeting  of  the  Brandon  Municipal  Council,  a  draft 
contract  was  signed  for  the  construction  of  an  electric  tramway  in 
that  town.  Should  the  approval  of  the  ratepayers  be  obtained,  it 
is  expected  that  at  least  .">  miles  of  tramway  will  be  in  service  by 
the  end  of  the  year. 

Carshalton. — On  May  1st  the  South  Metropolitan  Co. 
abolished  the  "fair  fare"  system  on  its  Sutton  and  Tooting  tram- 
way routes,  by  which  farthings  were  charged  for  some  of  the 
stages,  and  gave  notice  of  the  fact  to  the  local  authorities.  The 
Carshalton  U.D.C,  at  its  last  meeting,  expressed  disapproval  of  the 
new  system  of  fares,  which  has  resulted,  in  some  cases,  in  an  in- 
crease, and  has  notified  the  B.  of  T.  of  its  action.  A  suggestion 
was  made  that  the  cars  should  be  boycotted,  and  attention  was 
called  to  the  company's  agreement  with  the  Council  in  1906,  which 
provided  for  the  approval  of  any  alterations  by  the  Council,  and, 
failing  such  approval,  that  the  alterations  be  submitted  to  the 
B.  of  T. 

Continental     ]\'otes. — Turkey.  —  According    to   the 

Belgian  Legation  at  Constantinople,  the  Ottoman  Government  ha? 
called  for  tenders  for  the  construction  and  working  of  a  system  of 
city  and  suburban  electric  tramways  in  the  Asiatic  part  of  Con- 
stantinople.    Tenders  must  be  submitted  before  June  15th. 

RouMANiA.— The  Galatz  Chamber  of  Commerce  has  petitioned 
the  Ministry  of  Trade  and  Industry  at  Bukarest  to  construct  an 
electric  tramway  to  link  up  the  towns  of  Galatz  and  Braila.  This 
project  would  involve  the  drainage  of  a  considerable  area  of  the 
marshes  alongside  the  Danube  and  the  construction  of  a  dam. 
However,  although  the  expense  of  such  an  undertaking  would  be 
large,  there  would  be,  in  addition  to  the  convenience  of  the  tram- 
way connection,  a  considerable  surface  of  reclaimed  land  which 
could  be  used  for  agricultural  purposes. 

Belgium. — Of  the  total  of  2,450  miles  of  local  railways  now 
being  worked  by  the  Societe  Nationale  des  Chemin  de  Fer  Vicinaui, 
225  miles  are  operated  electrically.  Plans  are  in  hand  for  the  con- 
version of  another  section  to  electric  traction. 

RuSvSiA. — La  Societe  des  Tramways  et  Entreprises  Electriques 
de  la  Banlieue  de  Saint  Potersbourg  is  the  name  of  a  company 
which  has  latelv  been  formed  in  Antwerp  with  a  capital  of 
£400,000. 

Fkanoe. — Plans  are  being  prepared  for  the  electrification  of  the 
Luchon-Montrejean  section  of  the  Midi  Railway  of  France. 

A  scheme  for  the  construction  of  an  electric  tramway  in  the 
town  of  Valence  St.  Peray  (.Drome)  is  at  present  under  consideration. 

Dan»'en. — At  the. T.C.  on  Tuesday  last,  Aid.  Tomlinson 
stated  that  for  the  first  time  a  net  profit  had  been  made  on  tht 
tramways.  On  the  main  section  there  was  a  profit  of  £691,  and 
on  t»he  Hoddesden  section  a  loss  of  £»19,  leaving  a  net  profit  of 
£271, 
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Eccles. — The  Salford  Corporation  having  applied  for  a 
reviHion  of  the  raten  and  chareren  for  the  supply  of  electrical 
enertry  for  the  tramways,  the  borouffh  olcctrical  enjjineer  has  been 
inHtructe<l  to  prepare  a  statement  of  the  cost  of  supply  for  traction 
purposes. 

OlasjfOW. — The  T.C.'s  Tramway.s  ('ommittec,  whicli  at  an 
earlier  meotin{r  decided,  after  considerinp  a  report  by  Mr.  Dalrymple, 
the  ireneral  manajrer,  not  to  entertain  the  proposal  to  ran  a  service 
of  all-nipht  cars,  or  a  service  from  midnight  till  3  a.m.,  has,  on  a 
remit  back,  reaffirmed  its  former  decision. 

The  Tramways  Committee  of  the  T.(!.  ha,H  had  under  considera- 
tion a  recommendation  of  the  Cowlairs  Ward  Committee  to  the 
etlnct  that  the  time  has  arrived  when  all  members  of  the  T.C. 
should  have  the  privilege  of  free  passes  on  the  tramway  system. 
On  a  division  between  a  proposal  that  the  letter  lie  on  the  table 
and  an  amendment  that  the  sub-Committee  on  Finance  should 
report  on  the  communication,  the  latter  was  carried  by  \)  votes  to  t. 

Xew  Xealand. — The  electrical  engineer  to  the  (iovem- 
ment  has  submitted  his  plan  for  the  replacing  of  steam  by  electric 
traction  on  the  railway  between  Christchtirch  and  Lyttleton.  He 
estimates  the  cost  of  the  electrical  equipment — including  locomo- 
tives, sub-station  equipment,  line  equipment,  and  motor-car  and 
trucks — at  £100,000.  The  present  carriages  would  remain  in  use. 
The  line  and  sidings  would  be  equipped  with  overhead  wires,  the 
track  rails  being  utilised  for  the  return  portion  of  the  circuit. 

<|liarrv  Bank, — The  Quarry  Bank,  Brierley  Hill  and 
Rowley  Regis  U.D.C.'s  have  been  granted  an  order  by  the  Light 
Railway  Commissioners  transferring  their  powers  under  the  Order 
for  1903  to  a  company. 

Sheffield. — Tt  has  been  decided  to  renew  the  tramway 
track  in  portions  of  Church  Street,  Western  Bank,  London  Road, 
and  Spital  Hill.  The  present  single  line  in  a  portion  of  Fulwood 
Road  is  to  be  doubled.  The  town  clerk  has  been  instructed  to 
endeavour  to  obtain  consents  for  the  doubling  of  the  tramway 
track  on  the  Nether  Green  section. 

Southend -on -Sea. — The  Assessment  Committee  of  the 
Rochford  Union  has  increased  the  assessment  for  the  Southend  tram- 
ways from  £1,619  to  £3,170, 

Stockport. — Owing  to  opposition  on  the  part  of  the 
Hazel  Grove  XJ.D.C,  the  T.C.  has  decided  not  to  extend  the  proposed 
railless  car  service  outside  the  borough.  The  original  proposal  was 
to  run  as  far  as  Marple. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Cables  and  the  Spanish-American  War. — Answering 

a  question  in  Parliament,  Mr.  A  eland  said  that  only  two  claims 
arising  out  of  the  telegraph  cables  cut  in  the  West  Indies  were 
preferred  against  the  United  States  Government  as  the  result  of  the 
Spanish-American  War.  One  was  by  the  Cuba  Submarine  Tele- 
graph Company  and  the  other  by  the  French  Cable  Company.  That 
.of  the  Cuba  Submarine  Telegraph  Company  was  presented  in 
November,  1H99,  but  no  compensation  had  yet  been  paid.  It  would 
shortly  be  referred  to  arbitration  under  the  Pecuniary  Claims 
agreement  with  the  United  States. 

New  Zealand. — The  Ausfmlian  Mininn  Standard  reports 
that  the  Postmaster-General  has  prohibited  the  erection  of 
private  wireless  stations  in  the  Dominion,  with  the  exception  of 
four  owned  by  officers  of  the  department,  for  which  permits  have 
been  granted,  and  no  further  permits  will  be  issued; 

Peru. — The  (lovernment  is  about  to  establish  a  wireless 
telegraph  station  on  the  San  Cristobal  Hill  above  Lima,  in  order 
that  that  city  may  be  put  in  communication  with  Iquitos.  The 
distance  between  the  two  places  is  very  considerable,  but  it  is  hoped 
to  overcome  all  difficulties  in  this  direction  without  having  a  relay 
station. 

Radio-Telegraphic    Convention.  —  The    Greek    and 

Egyptian  Governments  have  intimated  their  adhesion  to  the  Con- 
vention. 

Trans-.4tlantic  Wireless  Telegraph   Service.— The 

Postmaster-General,  on  application  from  tht^  Marconi  Co..  made 
arrangements  to  accept  from  the  public,  on  and  from  May  1st,  at 
all  telegraph  offices  in  the  United  Kingdom,  telegrams  addressed 
to  places  in  Canada  and  the  United  States,  for  transmsssion  by  the 
company's  wireless  trans-Atlantic  service.  The  full  rate  for  tele- 
grams to  New  York  or  Montreal  is  8d.  a  word,  the  rate  for  cable- 
gr;nns  being  Is.  a  word,  and  there  is  a  similar  reduction  in  the  full 
rates  for  telegrams  for  other  parts  of  America.  For  deferred 
telegrams  in  plain  language  the  rate  to  New  York  is  4d.  a  word, 
the  cablegram  rate  being  (id.,  and  there  are  corresponding  reduc- 
tions for  other  places. 

The    Telephone    Service. —  The    Postnur;,ex-- General 

last  week  stated  that  provision  was  being  made  for  the  expenditure 
of  about  £2,600,000  in  the  extension  of  the  trunk  and  local  systems 
during  the  present  financial  year,  and  that  naw  telephones  were 
being  provided  in  London  nlbne  at  the  rttle  of  twt^ptMi  r>00  rttid  ftOO 
a  tireek 


Turkey. — The  Government  has  decided  to  prohibit  the 
use  of  wireless  telegraphy  by  Bh;p«  in  the  port  of  Constantinople. 

Wireless  Telctrraph^  at  Sea. — In  reply  to  a  quegiion  in 

the  House  of  Corrimons,  Mr.  if.  Samuel  ;^tated  that  all  wirelew 
telegraph  installations  on  board  British  ship«  were  capable  of  bein;.' 
used  for  inter-communication  with  other  system.",  and  they  were 
worked  in  accordance  with  licences  i-r'ue<l  by  the  Po^-t  Office.  The 
Radio-Telegraph  Convention  did  not  provide  for  the  compulnory 
interchange  of  messages  between  ships  for  other  than  distress  pur- 
poses ;  and  the  Marconi  Co.  declined  to  inter-communicate,  except 
in  cases  of  distress,  with  ships  fitted  with  other  Bystemc  unless  the 
matter  had  been  arranged  by  agreement.  He  was  not  aware  that 
other  systems  were  similarly  hamp<-red. 

The  Allan  Royal  Mail  Line  has  arranged  with  the  Marconi  Co. 
to  carry  two  wireless  operators  in  every  ship  of  the  Allan  fleet. 


CONTRACTS  OPEN  and  CLOSED 


OPEN. 


Ishton-in-Makerfield. — May  I4th.  U.D.C.  Centrifugal 

pumps  and   motors,  cables,  switchboards,  wiring  and  accessories. 
See  this  column  in  our  last  issue. 

Australia. — Victoria. — June  4th.  1,000  protectors, 
galvanised  iron  wire,  galvanised  steel  wire  and  sleeves,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  April  lOth. 

June  11th.  —  Electric  incandescent  lamps,  illuminating  and 
switchboard,  and  silk-covered  wire,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  April  2()th. 

Deputy  P.M.G.,  Melbourne.— June  4th.  2.59,.500  porcelain  and 
earthenware  insulators  and  batteries. — June  11th.  9^  miles  of 
telephone  switchboard  cable  ;  1,000,000  paper  jointing  sleeves  ;  and 
252  tons  of  sulphate  of  copper. — Apply  to  High  Commissioner  in 
London  for  Australian  Commonwealth. 

June  18th.— 50i  miles  of  cable,  for  the  P.M.G.'s  Department.  See 
"Official  Notices"  May  :?rd. 

P.M.G.,  Melbourne. —  July  23rd.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard.   See  ''Official  Notices"  April  5th. 

June  4th. — The  Agent-General  for  Victoria  is  prepared  to  receive 
tenders  for  certain  works  in  connection  with  the  electrification  of 
the  Melbourne  suburban  railways.     See  "  Official  Notices  "  ^I^ay  :?rd. 

Tasmania. — June  10th.  Telegraph  and  telephone  materijJ,  for 
the  P.M.G.'s  Department.     See  "Official  Notices  "  April  12th. 

New  South  Wales.— July  :ilst.  For  Newtown.  Sydney,  an 
automatic  or  semi-automatic  switchboard  and  equipment  (Schedule 
No,  154)  ;  also  20  sections  of  a  common-battery  switchboard  and 
equipment  (Schedule  No.  131).  For  Balmain.  Sydney,  14  sections 
of  a  common-battery  switchboard  and  equipment  (Schedule 
No.  122)  ;  an  axitomatic  or  semi-automatic  switchboard  and  equip- 
ment (Schedule  No.  151).  For  Glebe.  Sydney,  automatic  or  semi- 
automatic switchboard  with  associated  apparatus  (Schedule 
No.  153). — Aiisfr/ilitni  Mining  Standard. 

Western  Australia.— July  31st.  P.M.G.'s  Dept.  Telegraph 
and  telephone  material.     See  "  Officidl  Notices  "  to-day. 

Belo:iuni. — ^lay  2.")th.  'ihe  municipal  authorities  of 
Ghent  are  inviting  tenders  for  four  steam  boilers,  with  economisers, 
at  the  central  electric  lighting  station. 

Birkenhead. — Mav  27th.  Electric  li£:ht  installation  at 
the  Union  Workhouse,   Tranmere,  for  the  B.  of  G.     See  "Official 

Notices"  April  2t)th. 

Bohemia. — Smichow. — May  22nd.  Tenders  are  invited 
for  the  supply  of  a  steam  turbine  and  two  dynamos.  Particulars 
of  the  Canzlei.  No.  10a  des  Stadtischen  Rathhaus,  Smichow. 

Constantinople. — June  inth.  Tenders  are  invited  for 
the  establishment  of  electric  tramways  in  the -Asiatic  part  of  the 
capital.  Particulars,  in  French,  from  the  Minister  of  Public  Works 
on  forwarding  the  equivalent  of  10s.  in  Turkish  money  (half  of  i-T). 

Derby. — One  w!,ter-tnl>e  boiler,  for  the  Corioration 
Electricity  Department.     See  "Official  Notices"  May  3rd. 

Edinbiirsrh.— May  1  Ith.  Coal  for  the  Electricity  Supply 
Department  for  threb  or  twelve  months.  Engineer's  office,  D^wju: 
Place.     Deposit  lOs. 

France. — Tune  .^th.  The  French  Post  and  Telegraph 
authorities  in  Paris  (103,  Rue  de  Crenelle)  are  inviting  tendejs  for 
the  supply  of  a  multiple  telephone  switchboard  for  ihe  Telephone 
Exchange  at  Roubaix. 

Germany.— :\Iay  i:.th.  The  T'russian  State  Railway 
authorities  at  Ilalle-am-Saale  are  inviting  tenders  for  a  2.">-ton 
electrically-operated  travelling  crane. 

GlaS|j;ow. — May  lOth.  Sub-station  switchgear,  for  the 
Corptiftttlon  Electricity  DepRftnient.  See  ''Official  Notices" 
April  2r>th, 
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May  20th. — The  Tramways  Committee  invites  tenders  for  the 
following  works  required  in  connection  with  a  5,000-k\v.  turbo- 
alternator  to  be  installed  at  Pinkston  power  station  : — Iron  and 
steel  works  for  turbine  foundation,  enprine-room  floor,  &c.,  and 
steam  and  water  piping  and  valves.  Mr.  ,T.  Dalrymple,  general 
manager,  4.5,  Bath  Street. 

Gloucester, — Forty-five  street-lighting  lanterns  for  high 
candle-}x)wer  tungsten  lamps,  for  the  City  Electricity  Department. 
See  "  Official  Notices  "  May  .'ird. 

Grimsby.  —  May  IGtli.  Continuous-current  motor- 
generator  with  switchboard  panel,  and  an  automatic  reversible 
booster  with  switchgear,  for  the  Corporation.  See  "Official 
Notices"  April  2(jth. 

Halifax.— May  13th.  One  8(;0-tube  fuel  economiser, 
for  the  Corporation  Tramways  and  Electricity  Committee.  See 
"  Official  Notices  "  May  :U-d. 

Hudderslield.— May  20th.     1,000  single-phase  meters, 

for  the  Corporation.     See  "  Official  Notices  "  May  .3rd. 

Italy. — Ro3tE. — ;Tenders  are  invited  for  the  supply  and 
erection,  at  the  new  offices  of  the  Ministry  of  Agriculture,  of  one 
elegant  passenger-lift  to  carry  four  persons,  fitted  with  two  doors  ; 
two  lifts  to  carry  six  persons  each  :  a  goods  lift  to  carry  1,000  kg.  : 
two  goods  lifts  to  carry  50  kg.  each  ;  and  one  lift  to  carry  50  kg., 
with  electric  working  equipment. 

RiiiiberAVOrth.— May  16th.  Electrical  wiring  at  the 
Smallpox  hospital,  for  Rotherham  T.C.    Borough  Engineer. 

Leicester.— May  17th.  One  750-KW.  single-phase  motor- 
alternator,  for  the  Corporation  Tramways  and  Electricity  Depart- 
ment.    See  "  Official  Notices  "  May  Srd. 

Leigh.— May  13th.  Telephone  installation  at  the  Union 
Workhouse,  for  the  B.  of  G.     See  "  Official  Notices  "  May  8rd, 

London.— May  14th.  Steam  coal  for  the  Central  London 
Railway  Co.'s  power  house  at  Shepherds'  Bush  for  six,  nine  or 
twelve  months.     Secretary,  Oxford  Circus  Station,  W. 

June  3rd.— Battery  boosters  and  switchboard,  for  the  Westminster 
Electric  Supply  Corporation,  Ltd.     See  "Official  Notices  "  to-day. 

Battebsea.— May  15th.  Two  30-in.  e]ectrical]y-driven  reversible 
ventilating  fans,  with  controlling  and  reversing  switches,  for  the 
B.C.     See  "  Official  Notices"  to-day. 

Hamhersmith. — May  ir,th.  Stfam  traps  and  recording  volt- 
meters, for  the  B.C.     See  "  Official  Notices  '  to-day. 

.  Manchester. —May  Uth.  Corporation  Tramways  De- 
partment :— Rail  bonds,  trolley  wire,  poles,  &c.  Mr.  .1.  M.  McElroy, 
general  manager. 

May  15th. — High-pressure  steam  pipes  and  supports  for  Stuart 
Street  generating  station,  for  the  City  Electricity  Committee.  Mr. 
S.  L.  Pearce,  chief  electrical  engineer,  Dickinson  Street. 

Newcastle-on-Tyne.— May  22nd.  Turbo-alternator  and 
converting  plant,  for  the  Tramways  Committee.  See  "Official 
Notices"  April  26th. 

Kew  Zealand.— July  1st.  Public  Works  Department. 
Supply  of  machinery  and  material  for  the  Lake  Coleridge  electric 
power  scheme.     See  this  column  in  our  issue  of  April  12th. 

Kuneaton.— May  14th.  Main  switchboard,  for  the  Cor- 
poration Electricity  Department.     See  "Official  Notices"  May  3rd. 

I 

Rochdale.— May  22n(l.  (bntract  A  57.— Overhead  line 
for  the  supply  of  electricity  to  Roch  Mills  sewage  disposal  works. 
Contract  B  58. — Paper-iusulated  lead-covered,  and  also  lead-covered 
and  armoured  cable.  Specifications,  &c.,  from  Mr.  C.  C.  Atchison, 
borough  electrical  engineer. 

Rotherham.— May  18th.  Two  automatically-controlled 
electrically -driven  motor  and  pump  sets.    Borough  Engineer. 

Salford.— May  1 1th.  The  Corporation  Electricity  Depart- 
ment is  inviting  tenders  for  a  lOton  travelling  crane.  Specifica- 
tions, kc,  from  the  Borough  Electrical  Engineer,  Electricity  Works, 
Frederick  Road,  Pendletpn. 

Spain. — May  17th.  The  municipal  authorities  of  Puebla 
de  Alcocer  (province  of  Badajoz")  are  inviting  tenders  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a  period  of  five 
years. 

LfrujJruay.  —  Montevideo.  ^- June  20th.  Tenders  are 
invited  for  the  supply  and  erection  of  four  electric  turn-bridges  of 
1,500  kg.  each,  with  S0(»  metres  of  rails,  for  the  Customs  ware- 
houses.   Terms,   &c..   Harbour   Secretary,   Calle  Piedras   No.   156, 

Montevideo. 

West  Ham. — June  5th.  Refuse  destructor  and  steam- 
raising  plant  in  connection  with  the  Canning  Town  generating 
station,  for  the  Council.  Specification  (£1,  returnable)  from  the 
Borough  Engineer,  Town  Hall. 


CLOSED. 

Australia. — The  AKsfmlian  Mining  Standard  announces 
the  placing  of  the  following  contracts  : — 

Frankton  Junction  (N.Z.)  Town  Board: — 
Suction  gas  plant,  d.c.  dynamos,  balancer,  booster  Bets,  &c.,  at  rates, — 
Brush  Electrical  Engineering  Co. 

Napier  (N.Z.)  Borough  Council:— 

Rolling  stock. — Brush  Electrical  Engineering  Co. 
P.M.G.'s  Department,  Melbourne : — 
3  miles  lead-covered,  paper-insulated  telegraph  cable,  12  conductor?,  EO  lb. 

per  mile,  at  £201  per  mile.  f62l.— W.  T.  Henley's  Telegraph  Works 

Co..  Ltd. 
1J7  tons  galvanised  iron  wire,  200  lb.  per  mile,  at  £11  18s.  9d.  per  ton,  81  tons 

galvanised  iron  wire,  400  lb.  per  mile,  at  £11  8s.  9d.  per  ton,  £2,323, — 

R.  Johnson,  Clapliam  &  Morris,  Ltd. 
Two  combined  Gardner  oil  engine  and  generator  sets,  at  £283  10b.  each. 

f.'ie?.— Noyes  Bros.  (Melbourne)  Pty.,  Ltd. 
Large  quantities  of  steel  spindles  have  been  ordered  from  Messrs.  Williams 

and  Co.,  Brunswick. 

Bexhill-on-Sea. — The  T.C.  has  accepted  the  tender  of 
the  Brush  Electrical  Engineering  Co.,  Ltd.,  for  an  electric  com- 
mutator grinder,  ac  £85. 

Bootle. — In  connection  with  the  new  generating  station, 
Messrs.  .Joshua  Henshaw  i.V  Sons,  of  Liverpool,  have  received  a 
contract  for  the  construction  of  the  boiler  house,  engine  house, 
weigh  office  and  elevated  roadway,  at  £8,899;  and  the  tender  of 
Messrs.  Dryland  &  Preston,  Ltd.,  of  Littleborough,  at  £1,500,  for 
the  erection  of  the  chimney  shaft,  has  been  accepted. 

Amended  tenders  from  the  B.T.-H.  Co.,  Ltd.,  and  Messrs.  A. 
ReyroUe  i^  Co.,  Ltd.,  for  switchgear  at  the  new  works,  have  been 
considered,  and  the  Corporation  has  accepted  that  of  Messrs. 
Reyrolle  for  high  and  low-tension  switchgear,  at  £l,8t)7.  The 
Council  has  rescinded  its  former  provisional  resolution,  of  April  3rd, 
accepting  the  tender  of  the  B.T.-H.  Co.  for  low-tension  switchgear, 
and  of  Messrs.  Reyrolle  for  high-tension  switchgear. 

Bristol. — In  connection  with  the  proposed  conversion  of 

South  mead  Workhouse  into  an  infirmary  the  following  contracts 

have  been  recommended  :  — 

Electric  generating  plant.— The  Electric  Construction  Co.,  Ltd.,  £1,433. 
Electric  fittings  and  wiring,— Messrs,  Hancock  &  Rixon^  £897. 

Burnley. — The  Corporation  has  accepted  the  tender  of 
the  British  Insulated  and  Helsby  Cables,  Ltd.,  to  supply  the  over- 
head wire  required  in  renewing  two  overhead  sections  of  the  tram- 
ways, for  £536.  The  Electricity  Department  has  renewed  the 
contract  for  10  years  with  the  Tudor  Accumulator  Co.,  Ltd.,  for 
the  maintenance  of  the  traction  battery  ;  the  company  are  also  to 
supply  28  cells  for  £189.  Other  tenders  accepted  are  those  of  the 
British  Thomson-Houston  Co.,  Ltd.,  to  supply  electric  motors  and 
spare  parts,  and  of  Messrs.  Ferranti,  Ltd.,  to  supply  starters  required 
during  the  next  12  months. 

Burton-on -Trent. — The  T.C.  has  accepted  the  tender 
of  Messrs.  Marriott  &  Co.  for  coal  slack  for  the  electricity  works 
for  a  year. 

The  T.C.  has  accepted  the  tender  of  Messrs.  R.  Kershaw  iV  Sons,  at 
£1,345,  for  the  erection  of  offices  in  connection  with  the  electricity 
works  extension. 

Cannock.  —  The  U.D.C,  has  accepted  the  tender  of 
Messrs.  Bumsted  &  Chandler,  of  Hednesford,  for  an  engine  and 
electric  fittings  for  the  new  Technical  Institute,  at  £2:'.5. 

Dundee. — The  following  tenders  haA  e  been  recommended 

for  acceptance  by  the  T.C.  Electricity  Committee  in  connection  with 

the  new  electric  substation  : — 

Demolition  and  founda'tiions, — The  Yorkshire  Hennebique  Co. 
Steel  work. — Thos.  Russell,  Dundee, 
Crane. — John  Smith,  Ltd.,  Keighley. 
Converting  machinery. — British  Westinghouse  Co,,  Ltd. 
Switchgear. — The    British  Westinghouse  Co.  and  the  British  Thomson- 
Houston  Co.,  Ltd, 

The  erection  and  equipment  and  the  general  extension  of  the 
electrical  system  will  cost  over  £0.500. 

Glasgow. — The  T.C.'s  Tramways  Committee  recommend 
acceptance  of  the  offer  of  Hadfield's  Steel  Foundry  Co.,  Ltd.,  for 
spare  points. 

For  the  Whitevale  depot  extension  the  following  are  included  in 
the  tenders  accepted  : — 

Cable. — British  Insulated  and  Helsby  Cables,  Ltd. 
Special  work.— Lorain  Steel  Co. 

Hull. — AVith  reference  to  the  jtaragraph  in  our  last 
issue,  the  contract  for  an  overhead  crane  for  the  Sculcoates  works 
has  been  placed  with  Messrs.  S.  H.  Hey  wood  &  Co.,  Ltd.,  of  Reddish, 
not  Messrs.  S.  Hey  wood  &  Co. 

Leyton. — The  U.D.C.  has  received  the  following  tenders 
for  the  supply  of  two  miles  of  2  sq,  in.  distributor  cable  : — 

R.  R.  Todd        (accepted)  £690 

Standard  Cable  Co.,  Ltd 601 

Henley's  Telegraph  Works                    667 

Aubert  Grenier  &  Co 670 

Johnson  &  Phillips 670 

Brit.  Insulated  &  Helsby  Cables,  Ltd.  (not  to  specification)  670 

St.  Helens  Cable  Co.,  Ltd 670 

Union  Cable  Co.,  Ltd 685 

Electrical  Engineering  and  Equipment  Co.,  Ltd 690 

Siemens  Bros,  &  Co.,  Ltd (not  to  speciflcation)  701 

General  ElfcOtric  Co,           .,         ..  770 
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Liverpool, — The  Corporation  has  accepted  the  tender  of 
the  United  Klcctric  Car  Co.,  Ltd.,  of  I'reston,  for  one  double-deck 
8in(fle-tru(;k  car,  with  two  Htaircases,  »etfmental  in  form,  Bet 
'■  reversed  '  at  each  end  of  the  car,  and  one  centre  entrance  double- 
deck  bopie-car.  These  are  cars  of  new  desipn,  the  outcome  of  the 
attention  (jiven  by  Mr.  C.  W.  MallinH  (preneral  manafjer)  to  the 
problem  of  simplifyinif  the  access  facilities  of  tramcars.  Both 
types  have  a  special  provision  to  prevent  the  inconvenience  arisinpf 
from  j)ersons  attempting  to  board  cars  before  the  outj^oin^r 
passenpers  have  left.  'I'hey  will  be  equipped  with  the  Liverpool 
standard  brakinj,'  arranpemtnt,  and  also  the  apparatus,  consistin}? 
of  a  balanced  or  sprinu-controlled  siprnal  arm,  operated  by  two 
electromaernets  energised  by  coils  and  controlled  for  three  different 
positions,  which  gives,  independent  of  the  conductor,  a  definite 
signal  to  passengers  on  the  boarding  platform  that  the  car  is 
about  to  start.  The  Corporation  has  also,  on  the  recommendation 
of  the  Tramways  Committee,  accepted  the  tender  of  Messrs.  W.  A. 
Stevens,  Ltd.,  of  Westminster,  for  two  tO-n.r.  "' TillingStevens '" 
petrol-electric  motor  omnibuses,  complete  with  tires  and  double- 
deck  bodies,  to  seat  ;U  passengers  each.  These  are  to  be  used  on 
one  of  the  suburban  services. 

liOildon. — Shohkditch. — The  B.C.  Lighting  Committee 
has  accepted  the  offer  of  the  Electric  Construction  Co.,  Ltd.,  at 
£()90,  for  re-winding  two  lOU-K.w.  transformers,  to  make  them 
capable  of  being  used  as  reducers  on  the  new  three- wire  supply,  and 
providing  new  commutators  and  brushgear.  The  borough  electrical 
engineer  will  carry  out  the  alteration  to  the  field  coils. 

Battebsea.— The  offer  of  Messrs.  Babcock  ^  Wilcox,  Ltd.,  at 
i;64."),  has  been  accepted  by  the  B.C.  for  five  superheaters  for  boilers 
at  the  generating  station. 

Maeylebone. — The  B.C.  has  accepted  the  tenders  of  Mr.  R.  R. 
Todd  and  the  Standard  Cable  Co.  for  annual  supplies  of  under- 
ground cables. 

The  Titan  Lift  Co.,  Ltd.,  has  successfully  tendered  to  the  Metro- 
politan Asylums  Board  for  the  installation  of  two  electrically- 
controlled  lifts  at  the  Tooting  Bee  Asylum,  for  £42<i.  Twelve 
tenders  were  received,  the  prices  ranging  from  that  accepted  to 
a:  840. 

Bermondsey. — At  a  Council  meeting  on  Tuesday,  the  Electricity 
i.nd  Street  Lighting  Committee  recommended  that  the  tender  of 
Pirelli,  Ltd.,  be  accepted  for  lead-covered  cable,  at  between  £200 
and  £800.  Mr.  F.  Franken  proposed  the  acceptance  of  the  tender 
of  the  Western  Electric  Co.,  Ltd.,  of  Woolwich,  subject  to  an  under- 
taking that  the  cable  was  manufactured  in  this  country.  He  said 
that  the  cable  of  Messrs.  Pirelli  was  made  in  Milan,  and  the  reason 
for  their  low  tender,  which  was  CTO  below  that  of  the  Western 
Electric  Co..  Ltd.,  was  that  the  wages  paid  by  the  Italian  firm  were 
only  £1  a  week  as  against  35s.  paid  in  this  country.  Mr.  A.  Clarke 
seconded.  Mr.  W.  Pridmore  held  that  to  throw  away  £69  on  a 
tender  of  this  kind  was  what  no  business  man  would  tolerate  for  a 
single  moment.  All  the  tenders  of  the  English  firms  were  over  30 
per  cent,  higher  than  those  of  Messrs.  Pirelli,  and  he  was  informed 
that  the  reason  for  this  was  that  English  companies  were  members  of 
an  association  to  keep  up  prices.  No  other  rea-son  had  been  assigned 
for  their  high  prices,  and  it  was  the  duty  of  the  Council  to  break  up 
these  associations  of  manufacturers.  The  Council  decided  to  accept 
the  tender  of  the  Western  Electric  Co.,  Ltd.,  at  the  enhanced  price. 

Messrs.  Stothert  &:  Pitt,  Bath,  have  received  the  contract  to  provide 
13  electric  capstans  at  the  South  Lambeth  goods  depot  of  the  G.W.R. 

]\ewcastle-on-Tyne. — The  City  Council  has  allocated 
contracts  for  tramway  junctions,  cross-overs,  kc,  to  Messrs.  Edgar 
Allen  &  Co.,  £1,220:  the  Titan  Trackwork  Co.,  £8.'>3  ;  and  Had- 
fields  Foundry  Co.,  £2,2.50. 

Newcastle-iinder-Ljiiie. — The  Klectricitv  Committee 
of  the  T.C.  recommended  the  acceptance  of  the  tender  of  the  Diesel 
Engine  Co.,  Ltd.,  for  one  ISO-KW.  Diesel  engine  (300  r.p.m.),  at 
jt2,091  ;  a  Bruce  Peebles  generator,  at  £318  :  a  135-KW.  Diesel 
engine  (300  k.p.m.),  at  CI, 670  ;  a  Bruce  Peebles  generator,  at  £279  : 
and  one  Little's  cooler,  at  £231.  The  recommendation  has  been 
referred  back  to  the  Committee. 

Sheffield. — The  T.C.  has  accepted  the  tenders  of  Messrs. 
Reyrolle  i:  Co.,  Ltd.,  at  £l,()S2  and  £397,  for  extra  high-tension 
three-phase  sub-station  switchgear  and  36  high-tension  switches, 
respectively. 

Stockport. — The  Tramways  Committee  of  the  T.C.  has 
accepted  the  tender  of  the  British  Westinghouse  Co.,  Ltd.,  for  gear 
wheels. 

Stoke-on-Trent. — The  Council  has  ordered  for  the  elec- 
tricity station,  Hanley,  mechanical  stokers  and  self -cleaning  furnaces 
from  Messrs.  JEd.  Bennis  &  Co.,  Ltd.  This  is  the  second  repeat  order 
given  to  this  firm. 

Tonbrid^e. — The    U.D.C.    has    accepted   the   following 

tenders  for  a  year : — 

Elootrical  Apparatus  Co.— Motor-type  meters. 
Bastiau  Meter  Co. — 5-ainpere  electrolytic  meters. 
White  c&  Co. — General  Stores. 
Sloan  Klectrical  Co.— Carbons. 
Western  Electric  Co. — Cables. 
Vacuum  Oil  Co.— Oil. 

Worthinjf. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Hughes  &  Stirling  for  additional  cells  at  the  refuse  destructor,  at 

£595. 

York.  —  The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Babcock  &  Willcox,  Ltd.,  at  £5,200,  for  extensions 
to  boiler-house  plant  at  the  generating  station. 


Wlrnhledon. — The  following  tenders  have  been  accepted 

by  the  T.C.  ;  — 

CompoandH. — Dmsek  Bitumen  Co. 

Tapes,  itc— British  InsuUted  and  HeUby  Cable«,  Ltd. 

House-service  f)Oxe». — W.  Lincy  A  Co.,  Ltd. 

Main  joint-(>oze8  and  lead  tleeves,  and  joint-box  fittings.- W.  Lacy  and 

Co.,  Ltd. 
Hoii«<:  fuse  boxes.— Sykeo  4  Bngden,  Ltd. 

FrameH  and  covers.— Callender'H  Cable  and  Cooslruction  C'j.,  Lkd. 
Transformers.— British  Klectric  Transformer  Co.,  Ltd. 
Lamps,  and  V.I.R.  cables  and  awicessories.— General  Electric  Co.,  Ltd. 
Arc  lamp  ({lobes.-    K.  J.  Bhaw  A  Co. 
Flame  arc  lamp  carbuns. — Giepel  A  Co. 


FORTHCOMING    EVENTS. 


Physical  Society.— Friday,  May  lOtb.  At  8  p.m.  At  the  Imperial  Collei^e  of 
Hciencc,  houth  Kensington,  S.W.  Papers  on  "A  .Method  of  MeasurioK 
Small  Inductances,"  by  Mr.  8.  Butterworth  ;  "  The  Conversion  of  Starch 
into  Dextrin  by  X-rays,"  by  Messrs.  H.  A.  Colwell  and  H.  Russ;  "Calibration 
of  Wave-Meters  for  Kadio- Telegraphy,"  by  Prof.  O.  W.  O.  Howe;  and 
demonstration  of  "  Apparatus  for  Showing  the  Generation  of  Electricity  by 
Carbon  at  High  Tempftatures,"  by  Messrs.  J.  A.  Barker  and  G.  W.  C.  Kaye. 

Junior   Initltution   of   Erolnoori.— Friday,  May  10th.    At  8  p.m.     At  the  I.E.E. 

Paper  on  "  Notes  on  Telephone  Exchange  Equipment,"  by  Mr.  A.  J.  Hayes. 

Friday,  May  17th.— At  8  p.m.    At  69,  Victoria  Street,  S.W.    Paper  on 

"  Storage  Battery  Engineering,"  by  Mr.  G.  C.  AUintjham. 

Inttitullon  of  Mechanical  Enaineers  <Graduatet'  Aiioclation).— Monday,  May  13th. 
At  8  p.m.     iJiscussion  on  "Steam  and  Eleciricivy  for  Railway  Traction." 

Royal  Sooloty  of  Arte.— Monday,  May  13th.  At  8  p.m.  Howard  Lecture  on 
"  Heavy  Oil  Engines,"  by  Capt.  H.  Riall  Sankey.    (Lecture  III.) 

Wednesday,  May  l.Mh. — At  8  p.m.     Paper  on  "  The   Mannfactare  of 
Nitrates  from  the  Atmosphere,"  by  Mr.  E.  Kilburn  Bcott. 

Initltution  of  Electrical  Enaineers  (Scottish  Local  Section).— Tuesday,  May  I4th. 
At  8  p.m.  At  207,  Bath  Street,  Glasgow.  Annual  general  meeting.  Paper 
on  "  Power  Generation  and  Distribution  in  the  Clyde  Valley  Electrical 
Power  Co.'s  Area,'  by  Mr.  D.  A.  Starr. 

Institution  of  Electrical  Englnaere  (Yorkshire  Local  Section).— Wednesday,  May 
15th.    At  7.30  pm.     At  the  University.  Leeds.     Annual  general  meeting. 

Institution  of  Electrical  Enplnears  (London).— Thursday,  May  16th.  At  7.45  p.m. 
Annual  general  meeting.  At  8.30  p.m.  Ordinary  meeting.  Paper  on 
"  Condensers  in  Series  with  Metal-Filament  Lamps."  by  Mr.  A.  W.  AEhton, 
Presentation  to  the  Institution  of  a  bust  of  the  late  Lord  Kelvin, 

Royal  Institution.— Friday,  May  17th.  At  9  p.m.  Discourse  on  "  High-Frequency 
Currents,"  by  Mr.  W.  Duddell.  . 


THE 


ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Officer — Likct.-Coi,.  H.  M.  Lkat. 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,    May  lEth.— "A"    Company.      Infantry  driU,    7.80  to  B.30  p.m. 

Technical  work,  8.45  to  10  p.m. 
Tuesday,    May   14th.— "B"    Company.      Infantry"  drill,    7.30    to  8.30  p.m. 

Technical  work,  8.45  to  10  p.m. 
Wednesday,   May   15th.— All   Companies.    Annual  course  of  musketry  at 

Purfieet.    All  instructions  and  railway  tickets  will  be  sent  to  meml>ers 

notifying  the  O.C.  if  they  can  attend  on  this  date. 
Thursday,   May  16ih.— "C"  Company,     Infantry  drill,  7.£0  to  8.80  p.m. 

Technical  work,  8.15  to  10  p.m. 
Friday,    May    17th.— "  D "    Company.      Infantry    drill,    7.80    to  8.30   p.m. 

Technical  work,  8.45  to  10  p.m. 
Recruits'  instruction  will  be  continued  on  Tuesdays  and  Fridays  for  al 

those  not  passed  out  by  the  Adjutant. 
Saturday,  May  18th.— Annual  course  of  musketry  at  PuiHeet.     Instructions 

for,  sec  detail  for  Wednesday,  May  15th.    ilcadquarters  will  be  open 

for  regimental  business  from  10  a.m.  till  13  noon. 

(Signed)        P.  H.  Camfbeli.,  Capt.  R.E.,  and  Adjt., 

For  Officer  commanding  L.E.E. 


Fatality. — At  Chopwell  Colliery,  County  Durham,  a 
hewer,  named  .John  Hudson,  aged  25,  was  killed  on  the  Srd  iuat. 
At  the  inquest,  George  Wallace,  another  hewer,  said  that  on  Friday 
morning  Hudson  went  from  the  "  coal  face  "  to  the  switch-box, 
which  had  gone  wrong.  Deceased,  who  knew  there  was  a  '  finger  " 
broken,  and  said  he  thought  he  could  put  it  right,  lifted  the  cover 
up  and  put  it  down  again,  and  then  shouted  to  the  boy  near  the 
main  switch  to  switch  the  current  on.  The  deceased  then  became 
fast  to  the  lever  of  the  switch-box.  Witness  shouted  to  the  boy  to 
shut  the  current  off,  and  as  soon  as  this  was  done  Hudson  fell. 
Artificial  respiration  was  unavailing.  In  reply  to  Mr.  Atkinson, 
Inspector  of  Mines,  witness  said  the  workmen  had  not  been  told 
not  to  attend  the  motors.  The  deceased  h.td  often  done  that  work. 
James  Wills,  a  deputy-overman,  said  if  there  waa  anything  wrong 
with  the  motor  switch-box,  the  electrician  ought  to  have  been 
sent  for.  It  was  not  part  of  deceased's  duties.  John  Morland, 
electrician,  said  the  switch-box  was  not  earthed.  The  cables  were 
put  down  the  pit  before  the  rules,  read  by  Mr  Atkinson,  came  into 
force,  therefore  they  were  exempt.  If  the  switcQ-t)u».  had  been 
earthed,  the  deceased  would  not  have  been  killed.  The  Miners' 
Inspectors  suggested  that  all  switch  handles  should  be  covered 
with  insulating  material.  The  jury  found  that  the  deceased  had 
beeh  accidentally  killed  by  electric  shock. 
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NOTES. 


Conversazione    of   the    Arc    Works    Engineering^ 

Society.  This  Society  held  its  fifth  annual  conversazione  on 
Friday,  May  8rd.  1912.  The  entertainment  took  place  in  the  Arc 
Works  Club  House,  Writtle  Road,  and  there  was  a  large  attendance 
of  members  and  their  friends.  Col.  Crompton  wrote  expressing:  his 
reg^ret  at  being  unable  to  be  present,  and  in  his  absence  the  chair 
was  taken  by  Mr.  A.  J.  Hodgson,  works  manager,  who,  during  the 
evening,  presented  premiums  to  Messrs.  Edward  Hughes  and  F.  H. 
Foxlee,  who,  as  apprentices  at  Messrs.  Crompton  ct  Co.,  had  contri- 
buted the  best  papers  to  the  Society  during  the  last  session.  A 
new  departure  was  made  on  this  occasion,  the  Society's  invitation 
being  extended  to  ladies,  and  the  success  of  the  entertainment 
showed  that  the  innovation  was  much  appreciated.  An  opportunity 
given  for  the  examination  of  the  various  experiments  and  scientific 
exhibits,  which  were  provided  in  the  building.  The  musical  pro- 
gramme was  of  great  interest,  and  it  was  here  that  the  admission  of 
ladies  proved  of  the  greatest  gain,  the  audience  very  much  appre- 
ciating the  contributions  of  Miss  Ethel  Waumsley,  Miss  E. 
Matthewson  and  Miss  Eva  Hodgson.  Violin  solos  were  played  by 
Mr.  Gatehouse,  who  was  admirably  accompanied  on  the  piano- 
forte by  Miss  Evelyn  Thornton.  The  programme  was 
varied  with  recitations  by  Mr.  W.  E.  Warrilow,  and  the 
very  clever  conjuring  of  Mr.  J.  B,  Knight,  and  the  audience 
was  kept  perfectly  happy  by  the  very  humorous  singing 
of  Mr.  Percy  Phillips.  A  novel  item  in  the  programme  was 
provided  by  Mr.  Edward  Hughes,  who  sang  a  Welsh  song,  entitled 
'Brenddwyd-y-Freuhines"  (The  Queen's  Dream).  Miss  Eva 
Hodgson.  Miss  Ethel  Waumsley  and  Mr.  G-  L.  Williamson  provided 
a  trio  for  piano,  violin  and  'cello,  Mr.  A.  G.  CoUis  contributed 
two  songs,  and  Mr.  C.  W.  Shepherd  was  the  Society's  accompanist. 
The  evening  closed  with  a  vote  of  thanks  to  all  those  who  had 
coxitributed  to  the  success  of  the  entertainment.  Mr.  C.  Lucy  and 
the  hon.  secretaries  are  to  be  congratulated  on  the  result  of  their 
efforts. 

Electricity  Supply  Rifle  Leagne.— The  following  are 

the  results  of  the  matches  shot  during  April  in  connection  with 
this  League  : — Westminster,  568,  r.  Central,  545  ;  Westminster, 
565.  '•.  Stepney,  545  :  Central,  555,  r.  Hackney,  540  :  Central,  568, 
r.  Shoreditch.  554.   The  following  is  the  position  of  clubs  to  date  :— 

Matches.  Scores. 

Shot.  Won.    Dost.    Points.      For.       Against. 

■    H         2  1  4  1,668       1,662 

2         2         0  4         1,13.S       1,090 

10         1  0  554  568 


Club. 
Central  ... 
Westminster 
Shorsditch 


Stepney .. 
Hackney 
Ilford     .. 


1 
1 

0 


0 
0 
0 


1 
1 

0 


0 
0 
0 


.545 

.HO 

0 


565 

5.55 
0 


Melbourne  Railways  Electrification.  —  A  corres- 
pondent writes  : — 

"I  have  seen  with  great  interest  the  advertisement  in  your 
columns,  of  the  tenders  which  are  being  called  for  by  the  Govern- 
ment of  Victoria  in  connection  with  the  electrification  of  the 
Melbourne  Railways. 

"  It  is  much  to  be  regretted  that  as  comparative  tenders  are 
being  asked  in  connection  with  continuous  and  single-phase 
systems,  that  items  have  been  left  out  which  will  vitiate  the  com- 
parison between  the  two  systems. 

"  No  specifications  have  been  issued  either  for  transmission  or 
distributing  lines,  or  for  the  contact  line. 

"  It  is  well  known  that  the  American  and  German  upholders  of 
the  single-phase  system  state,  that  in  these  three  items  the  single- 
phase  system  is  superior  to  the  continuous  current. — A  Looker- 
On." 

Institution  and  Lecture  Notes. — Institution  of 
Electrical  Engineers  (Birmingham  Local  Section). — The 
Committee  has  prepared  the  following  list  of  oflBcers  to  act  during 
the  Session  1912-13: — 

Paxt  Chairmen — Gisbert  Kapp,  R.  K.  Morcom,  M.  Railing. 

Chairman — A.  M.  Taylor. 

Vice-Chairmrn — C.  E.  C.  Shawfield  ;  W.  E.  Sumpner,  D.Sc. 

Premnt  ordinartj  Memhers  of  Commiifee  (remaining  in  opici) — 
W.  C.  Goodchild  ;  M.  L.  Kahn  ;  W.  J .  Larke  ;  F.  M.'  Lea ;  D,  K. 
Morris,  Ph.D. ;  M.  Solomon  ;  R.  Threlfall,  F.R.S. 

Ordinary  Memhem  of  Committee  (new  nominationii) — G.  Barnard  ; 
J.  F.  Lister  ;  A.  Railing  ;  F.  W.  Schiller  ;  T.  F.  Wall. 

Ifon.  Secretarij — H.  B.  Matthews. 

New  nominations  have  to  reach  the  Hon.  Local  Sec.  (H,  B. 
Matthews,  Winchester  House,  Victoria  Square,  Birmingham)  by 
May  1 5th.  The  annual  general  meeting  will  be  held  at  the  Grand 
Hotel  on  Wednesday,  May  22nd,  at  7  p.m. 

Association  of  Teachers  in  Technical  Institutions. — 
The  annual  conference  of  the  Association  will  be  held  at  Whitsun- 
tide in  London,  at  the  Polytechnic,  Regent  Street.  A  paper  will  be 
read  by  Sir  Alfred  Keogh,  K.C.B.,  on  "  The  relations  between  the 
Imperial  College  of  Science  and  Technology  and  Technical  Institu- 
tions," and  there  will  be  a  discussion  on  the  important  question  of 
the  co-operation  of  Employers  in  Technical  Education.  A  paper  on 
this  subject  will  be  read  by  Mr.  E.  A.  Atkins. 

Victorian  Institute  op  Electrical  Engineers.— The  annual 
meeting  of  the  Institute  was  held  last  month,  when  Mr.  J.  H.  D. 
Brearley  was  elected  president,  and  Prof.  Payne  and  Mr.  W.  J. 
Newbiggin,  vice-pfeBldelits.  It  wftk  rejjorfed  tliftt  the  membership 
atflOUrtted  to  150. 


Institution  of  Electrical  Engineers  (Newcastle  Local 
Section). — To-morrow  the  members  of  this  Section,  together  with 
members  of  the  North  of  England  Branch  of  the  Association  of 
Mining  Electrical  Engineers,  go  for  their  second  excursion  of  the 
session.  The  first  took  place  in  February,  to  Darlington. 
To-morrow's  visit  will  be  to  some  of  the  largest  and  most  important 
steel  and  iron  works  and  waste-heat  power  stations  in  the  Middles- 
brough district.  Lunch  is  to  be  served  at  the  Corporation  Hotel  at 
1.30  p.m.,  and  in  the  afternoon  the  President  of  the  Local  Section 
will  deliver  an  address,  and  a  discussion  will  follow  on  the  possi- 
bility of  forming  a  Sub-Section  of  the  I.E.E.  in  Middlesbrough,  or 
of  ado])ting  other  means  of  increasing  the  utility  of  the  technical 
societies  to  residents  in  Middlesbrough,  Cleveland  and  Darlington 
districts.  Thus,  it  will  be  observed,  the  Section  is  not  satisfied 
with  looking  after  the  interests  of  its  own  members,  but  is  in  a 
very  excellent  way  trying  to  popularise  the  Institution.  The 
evening  will  be  spent  socially  with  the  Cleveland  and  Durham 
power  station  staff",  who  have  invited  the  party  to  tea.  On  Saturday 
last  the  students  of  the  Newcastle  Section  paid  a  vi.sit  to  the 
Harton  Colliery. 

RovAL  Institution.— The  Friday  evening  discourse,  on  May 
17th,  will  be  delivered  by  Mr.  W.  Duddejl,  on  "High-Frequency 
Currents." 

Institution  of  Electrical  Engineers  (Newcastle 
Students'  Section). — The  first  annual  report  states  that  at  a 
special  meeting  of  Students  and  their  friends  on  December  15th, 
1911,  it  was  unanimously  agreed  to  form  a  Students'  Section  in 
Newcastle.  Eight  general  meetings  were  held  in  the  Armstrong 
College,  at  which  papers  were  read  and  discussed.  The  total 
number  of  Students  of  the  Newcastle  Section  is  151,  and  the  average 
attendance  at  general  meetings  has  been  54.  Mr.  B.  A.  Robinson 
has  been  elected  chairman  of  Committee  for  the  session  1912-13, 
and  Mr.  T.  C.  Christiansen,  vice-chairman.  The  hon.  secretary  is 
Mr.  T.  E.  Bridge,  31,  Simpson  Street,  Newcastle-on-Tyne. 

Institution  op  Electrical  Engineers  (Manchester 
Section).  The  annual  meeting  of  the  Section  was  held  on  the 
30th  April,  when  the  annual  report  was  read  and  approved.  Mr.  J. 
S.  Peck  proposed  a  vote  of  thanks  to  Mr.  Cramp,  who  as  chairman 
had  experienced  a  strenuous  year  of  office.  Mr.  W.  Cramp  in 
responding  said  the  session  had  been  an  arduous  one,  not  for  him 
alone,  but  for  the  whole  Committee.  A  large  amount  of  additional 
work  had  had  to  be  done  in  connection  with  the  new  Articles  of 
Association.  He  suggested  that  they  might  have  one  meeting  next 
session  where  an  exhibition  of  the  domestic  uses  of  electric  cooking 
apparatus  could  be  held  and  ladies  might  be  present.  A  vote  of 
thanks  was  accorded  to  Mr.  J.  Frith  for  his  services  as  Hon.  Sec. 
Mr.  A.  A.  Day  was  elected  chairman  :  Professor  E.  W.  Marchant 
and  Dr.  E.  Rosenberg,  vice-chairmen,  and  Mr.  Julius  Frith,  hon. 
secretary  and  treasurer.  Other  members  of  Committee  are  :  Prof. 
Miles  Walker,  Messrs.  K.  Faye-Hansen,  LI.  Foster,  H.  J.  Hawkins, 
E.  L,  B.  Hill,  G.  Layton,  E.  M.  HoUingsworth,  A.  E.  McKenzie, 
T.  L.  Miller,  B.  Welbourn,  P.  P.  Wheelwright  and  F.  H.  Whysall. 

Institution  op  Electrical  Engineers  (Students). — A  * 
Students'  meeting  was  held  in  Birmingham,  on  May  2nd,  Mr.  A.M. 
Taylor  presiding.  A  discussion  was  held  on  "  d.c.  r.  a.c.  for 
Traction  Purposes,"  which  was  opened  by  two  papers,  3Ir.  L,  H.  A. 
Carr  outlining  the  chief  advantages  of  the  D.c.  high-tension  system, 
and  Mr.  C.  H.  Goulden  upholding  the  A.c.  single-phase  system. 
An  interesting  discussion  took  place.  It  may  be  pointed  out  that 
this  was  the  first  meeting  exclusively  for  students  that  has  been 
held  in  Birmingham,  and  it  is  hoped  that  in  future  such  meetings 
may  be  held  regularly. 

Institution  of  Civil  Engineers.— It  is  announced  that  in 
order  to  avoid  interference  with  the  ordinary  work  of  the  Institu- 
tion, the  removal  of  the  contents  of  the  present  building  in  (rreat 
George  Street,  S.W.,  and  the  internal  fixtures  and  structural  fittings 
will  be  proceeded  with  early- in  the  recess;  The  library  is  to  be 
stored  in  the  lower  ground  floor  pending  the  construction  of  the 
new  building,  and  it  is  expected  that  some  of  the  rooms  will  be 
ready  for  occupation  by  the  end  of  this  year,  so  that  the  library 
books  may  be  then  rendered  available  and  the  reading  room 
reopened.  It  is  hoped  that  the  new  premises  may  be  brought  into 
partial  use  in  the  early  part  of  1913  and  completed  for  occupation 
some  months  later.  Correspondence  should  be  directed  to  12,  . 
Dartmouth  Street,  S.W.,  where  temporary  offices  have  been  taken 
for  the  accommodation  of  the  staff  and  meetings  of  the  Council 
and  its  committees. 

Institution  op  Electrical  Encjineers  (South  Africa). — 
At  p  meeting  of  the  Local  Section  of  the  Institution  on  April  11th, 
at  the  South  African  College,  Cape  Town,  the  Chairman  for  the 
ensuing  year  (Mr.  Walter  F.  Long)  delivered  an  address,  which 
took  the  form  of  a  description  of  electric  lighting  developments  in 
Cape  Town  and  suburbs  from  the  first  installation  in  1882  by  the 
Brush  Co.,  to  the  present  time.  Practically  all  the  earlier  installa- 
uions  have  been  discarded  in  favour  of  a  supply  by  the  Corporation 
from  its  Dock  Road  power  station. 

Association  of  Mining  Electrical  Engineers. — At  a 
meeting  of  the  West  of  Scotland  Branch  of  the  Association  at 
Glasgow,  Mr.  Matthew  Brown,  general  manager  of  the  Banknock 
Coal  Co.,  was  elected  president,  and  Mr.  A.  B.  Muirhead  (Lenzie) 
vice-president.  The  total  membership  of  the  branch,  it  was 
announced,  stood  at  180.  A  paper  contributed  by  Mr.  .Tames 
Gillespie,  of  the  East  of  Scotland  Branch,  on  "The  Operation  of 
Electrical  Apparatus  in  Mines  by  Remote  Control,"  was  read  and 
discussed.  Mr.  Robert  W.  Peters  (Lochgelly)  recently  read  a  paper 
on  "  Earthed  and  Insulated  Neutrals  in  Colliery  Installations.""  The 
author  stated  that  he  favoured  the  earthing  of  the  neutral,  after 
16  years'  experience  in  mining  electrical  work,  both  on  high  and 
low-tenBion  three-phase  plants,  and  on  large  direct-current  insulated 
syritettB.     He  efrtfnfely  ttdvbcated  the  farthing  of  the  neitttttl  nt  one 
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point  and  throut^h  a  suitable  resifltance  in  all  caeea  of  three-phase 
supply.  He  believed  in  having-  armoured  cables  throughout,  and 
the  motor  frames,  switch  boxes,  joint  boxes,  j?ate  ends,  and  the  like 
thoroufjhly  bonded  and  earthed  to  the  same. 

At  a  meetinfr  of  the  North  ok  E.\(;r,AND  Gas  Managers' 
Association,  on  May  4th,  in  Newcastle-on-Tyne,  Mr.  Jacques 
Abady  delivered  a  lecture  on  "  Lipht  and  Competition.'  He  said 
that  with  {fas  as  it  was  made  now,  and  burners  as  at  present 
deHiprned,  he  did  not  think  there  was  very  much  possibility  of 
preatly  improving  the  service  that  could  be  obtained  from  a  cubic 
foot  of  pas.  Electricity,  on  the  other  hand,  was  hot-foot  in 
pursuit  of  an  idea,  that  was  usingf  vapour  as  a  conductor,  which 
he  thought  would,  in,  perhaps,  the  near  future,  be  productive  of 
great  results.  He  claimed  that  the  gas  man  had  little  to  fear  from 
the  electrician  in  the  matter  of  cost.  He  had  recently  attended  an 
experiment  with  a  new  form  of  gas  lighting,  the  introduction  of 
which,  he  thought,  would  do  as  much  for  gas  as  the  metal-filament 
lamp  had  done  for  electricity. 

Appointments  Vacant. — Improver  operators  ririshmen 
only)  for  the  Provincial  Cinematograph  Theatres,  Ltd.  (.SOs.) ;  cost 
clerk,  buyer  for  raw  material,  and  a  test-room  assistant,  for  the 
Phdnix  Telephone  and  Electricity  Works,  Ltd.  See  our  advertise- 
ment pages  to-day. 

Catalogues  Wanted. — A  trader  in  Ontario,  Canada, 
wants  catalogues  and  prices  of  British-made  telephone  apparatus. 
Apply  for  name  to  Board  of  Trade  Commercial  Intelligence  Branch, 
London. 

Inquiries. — A  correspondent  asks  for  particulars  of  the 
"star"  system  of  regeneration,  as  applied  to  rolling  mills,  kc. 
Makers  of  the  Permutit  electric  water-softening  plant,  and  the 
"  Whisperphone,"  are  asked  for.^ 

Educational  IVotes. — Impertal  College  of  Science. — 

In  the  course  of  a  series  of  lectures  on  rubber,  by  Mr.  Herbert 
Wright,  at  the  Imperial  College  of  Science,  South  Kensington, 
the  lecturer  stated  that  the  rubber  plantations  in  Ceylon  had  grown 
from  300  acres  in  1890  to  220,000  acres  to-day,  and  in  Malaya  from 
350  acres  in  1897  to  400,000.  Including  financial  corporations, 
over  £90,000,000  had,  in  Great  Britain  alone,  been  ear-marked  for 
rubber  plantation  from  1906  to  the  end  of  1911.  Ceylon.  India  and 
Malaya  headed  the  list  with  £45,000,000,  and  this  money  had,  so 
far,  given  us  about  Iii0,000,o00  rubber  plants  under  cultivation. 

He  stated  that  the  highest  yield  of  latex  from  a  single  tree  was 
480  lb.  in  two  years,  this  giving  160  lb.  of  dry  rubber.  The  range 
in  thickness  of  the  bark  shavings  cut  away  at  each  tapping 
operation  was  too  great ;  where  the  bark  had  been  cut  away  too 
rapidly,  the  percentage  of  caoutchouc  in  the  latex  seriously 
diminished. 

In  the  sixth  of  the  special  series  of  lectures  on  rubber.  Dr.  Philip 
Schidrowitz  dealt  with  the  chemical  and  physical  properties  of 
crude  rubber.  He  said  it  had  not  yet  been  definitely  ascertained 
whether  the  nitrogenous  "insoluble"  matter,  which  was  present  in 
considerable  quantities  in  some  rubbers,  did  not  play  some  important 
part  in  regard  to  quality.  There  appeared  to  be  an  important  con- 
nection between  the  viscosity  of  a  rubber  solution  and  the  strength 
of  the  material. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  loith  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electkical  Review  posted  as  to  their  moveirients 


Central  Station  Officials. — Mr.  Norman  Bkooksbank, 

engineer-in-charge  at  the  Leicester  Corporation  tramways  power 
station,  was,  on  the  occasion  of  his  marriage,  which  took  place  on 
April  2t)th,  presented  with  a  cake  basket  and  tea-tray  from  the  staff 
and  employes.  The  presentation  was  made  by  Mr.  T.  R.  Smith, 
the  chief  engineer. 

The  Bury  (Lanes.)  T.C.  has  increased  the  salary  of  Mk.  J.  G.  Potts, 
works  superintendent  at  Chamber  Hall  power  station,  from  £2  lOs. 
to  £3  per  week. 

Mr.  a.  H.  Smith,  charge  engineer  at  the  Whitehaven  Corporation 
electricity  works,  has  been  appointed  to  a  similar  position  at  the 
Crewe  electricity  works. 

On.  Tuesday  last  Mk.  B.  Drank,  who  recently  occupied  the  posi- 
tion of  mains  superintendent  to  the  electricity  supply  department 
of  the  South  Metropolitan  Electric  Tramways  and  Lighting  Co., 
Ltd.,  was  the  recipient  of  a  silver  demi-hunter  watch,  presented  to 
him  by  his  late  colleagues. to  mark  the  occasion  of  his  leaving  to 
take  up  an  appointment  with  the  Marylebone  Corporation.  The 
presentation  was  made  by  the  general  manager,  Mr.  A.  V.  Mason. 

The  marriage  took  place  at  Blackpool  last  week  of  Mr.  Chas.  .1. 
Melbourne,  chief  assistant  electrical  engineer  to  the  Burton-on- 
Trent  Corporation,  and  Miss  Florence  White,  of  Blackpool.  The 
presents  included  silver  servers  for  the  bride  from  the  employes  of 
Blackpool  electricity  works,  and  an  oak  clock  from  the  employes  of 
the  Burton  works. 

A  Cape  Town  correspondent  says  that  the  city  electrical 
engineer  of  Cape  Town  (Mr.  W.  F.  Long)  left  for  England  by  the 
Mail  boat  on  April  17th,  in  connection  with  the  purchase  of 
additional  plant  required  by  the  Corporation  for  the  extensions  of 
electrical  etiefiry  io  the  municipalities  in  the  s^tltb^n  BubHirtiB  6f 
Cape  Town  u. 


The  Walthametow  Council  has  lncrea«ed  the  salary  of  Mb.  W.  H. 
Taylor,  aasistant  electrical  and  tramways  engineer,  from  £210  to 
£260  per  annum. 

The  appointments  of  Meh.mrs.  B.  Hawkins  and  H.  Simi'SON 
referred  to  in  our  last  week's  iusue,  are  under  the  Sf.  Ili^lrn,  Elec- 
tricity Committee,  not  Wakefield.     We  regret  the  error. 

Mit.  IF.  JIor)f;E8  has  resigned  hi.s  appointment  at  Manisfield,  to 
take  up  the  duties  of  assistant  engineer  at  Nuneaton. 

fieneral.— Mr.  F.  L.  X.  Tick.  A.C.O.I..  ]i..N.  f Kn*;.), 

whose  appointment  as  chief  instructor  in  Physics  and  Electrical 
Engineering  in  the  Seddon  Memorial  Technical  <;ollege,  Auckland, 
N.Z.,  has  just  been  announced,  sails  for  the  Antipodes  on  May  11th. 
After  obtaining  the  diploma  of  A.C.G.I.  at  the  Central  Technical 
College  in  190.5,  Mr.  Tuck  served  an  apprenticeship  with  the 
British  Westinghouse  Co.,  Manchester,  and  had  snbse'iuent 
experience  with  Messrs.  Reyrolle  &  Co.,  of  Hebbum-on-Tyne.  For 
the  past  year  he  has  been  engaged  in  the  foreign  department  of  the 
A.E.G.  in  Berlin. 

Mr.  \.  PoD.MOKE,  assistant  engineer  to  the  Constantinople  Tele- 
phone (  o.  (Sociote  Anonyme  Ottomane  des  Telephones  de  Con- 
stantinople) left  London  on  Tuesday,  April  30th,  to  take  np  his 
duties  in  Constantinople. 

The  Review  of  the  Jliier  Plate  states  that  MR.  D'Abbadie 
d'Arrast  has  resigned  the  post  of  general  manager  of  the  Cordoba 
Electric  Light  and  Power  Co.,  to  take  a  .seat  on  the  London  board 
of  directors,  Mr.  D'Abbadie  has  been  manager  of  the  company 
since  1899.  Mr.  G.  Lewis,  of  the  firm  of  Messrs.  J.  G.  White  and 
Co.,  has  been  appointed  manager.  Mr.  Lewis  has  had  charge  of  the 
additions  recently  made  to  the  power  house,  and  also  of  the  elec- 
trification of  the  tramways  which  belong  to  the  company. 

Mr.  Harrv  J.  Booker  is  taking  up  the  appointment  of  manager 
of  the  sales  department  for  Messrs.  Scholey  A:  Co.,  Ltd.,  and  is 
leaving  Messrs.  J.  &  H.  Grevener,  with  whom  he  has  been  associated 
for  a  number  of  years. 

Mr.  J.  King,  electrical  engineer,  who  is  leaving  the  service  of 
Messrs.  Eagleston  &  Son,  electric  wiring  contractors,  of  Oxford, 
with  whom  he  has  been  for  1 0  years,  was  last  week  presented  with 
a  smokers  cabinet  at  a  smoking  concert  arranged  by  the  employes. 

Last  Saturday  evening  at  the  Restaurant  Fra^cati,  the  depart- 
mental managers  and  representatives  of  the  Electrical  Co..  Ltd., 
entertained  Mr.  0.  Schachert,  their  general  manager,  to  dinner, 
on  the  occasion  of  his  departure  for  South  America  to  take  charge 
of  the  A.E.G.  interests  there.  Mr.  Loewi,  the  company's  secretary, 
occupied  the  chair,  and  voiced  the  feelings  of  all  present  in  a 
speech  well  worthy  of  the  occasion,  and  made  the  presentation, 
which  took  the  form  of  a  dressing  case.  He  was  ably  seconded  by 
Mr.  Schachert's  successor.  Dr.  Koch.  Mr.  Schachert,  in  saying 
farewell,  called  upon  the  staff  to  render  to  his  successor  the  same 
loyal  support  that  they  had  given  him  in  the  pa^t.  After  the 
speeches,  many  songs  and  musical  items  were  rendered,  and  the 
evening  concluded  with  the  singing  of    "  Auld  Lang  Syne.'" 

Obituary. — jMr.  John  Gray,  B.Sc. — The  death  of  ^\x. 
.John  Gray,  which  we  mentioned  briefly  in  our  last  issue,  removes 
from  our  midst,  at  the  age  of  58  years,  a  gentleman  who  was  highly 
esteemed  by  many  with  whom  he  had  become  associated  in  the 
scientific  world,  by  reason  of  his  quiet  and  unfailing  good  humour 
and  the  originality  and  excellence  of  his  work  in  certain  depart- 
ments of  research.  Some  38  years  ago  in  Aberdeen,  Mr.  Gray  was 
one  of  a  brilliant  band  of  Whitworth  scholars,  and  while  employed 
in  the  s£ime  engineering  works  as  Mr.  W.  B.  Esson  he  was,  at  night, 
engaged  as  a  lecturer  on  '"  Applied  Mechanics  and  Steam  "  at  the 
Aberdeen  Mechanics  Institution.  Shortly  afterwards  (in  1874),  Mr. 
Gray  and  Mr.  Esson  left  Aberdeen  together  for  London,  the  former 
as  a  Royal  Exhibitioner  to  be  three  years  at  the  Royal  School  of 
Mines,  the  latter  as  a  teacher  in  training,  to  attend  lectures  at  the 
Normal  College  of  Science.  After  his  course  at  the  School  of 
Mines  was  ended  and  he  had  obtained  his  A.R.S.^I.,  Mr. 
Gray  entered  the  Patent  OflBce  in  London  as  an  indexing 
and  abridging  clerk  under  a  new  rnihnc  then  beginning.  At  the 
time  of  his  death  he  was  still  in  the  Patent  Office  service,  having 
risen  to  a  very  responsible  position  as  Examiner,  where  he 
specialised  largely  in  patents  connected  w'th  electrical  matt«r8. 
For  very  many  years  past,  we  believe  getting  on  for  20.  he  had 
been  a  regular  and  valued  contributor  to  the  pages  of  the  Elec- 
trical Review.  Physics,  Rontgen  rays,  wireless  telegraphy, 
atmospheric  electricity,  atomic  and  electronic  theories  —  these 
were  a  few  of  the  subjects  in  which  he  took  an  interest,  while  his 
name  is  known  to  many  by  reason  of  his  excellent  little  book  pub- 
lished years  ago  on  "Influence  Machines.'  For  some  time  past  the 
deceased  gentlemrn  had  devoted  a  tremendous  amount  of  time  to 
anthropological  pursuits.  Into  these  he  threw  himself  with  an 
immense  enthusiasm  and  a  zeal  that  spoke  of  a  deep  conviction. 
One  effect  of  his  development  along  this  line  of  study  was  that 
Section  A  (^Mathematical  and  Physical  Science)  of  the  British 
Association,  which  once  knew  him  so  well,  no  longer  "held  "  him, 
the  new  love  of  the  Anthropological  Section,  in  which  he  was  a  very 
active  member  and  read  many  reports  and  papers,  winning  him 
away.  Mr.  Gray  was  treasurer  of  the  Anthropological  Institute. 
During  the  early  months  of  this  year  he  wa&  unwell  and  went 
abroad  for  a  change.  He  was  in  these  offices  ouly  a  few  weeks 
before  his  death,  and  though  he  had  not  fully  recovered  his 
former  health,  the  news  of  his  death  from  pneumonia — doubtless 
contributed  to  by  the  keen  and  biting  winds  of  last  month — 
came  to  us,  as  it  must  have  done  to  his  many  friends,  as  a  shock. 
The  funeral  took  place  nt  the  Necropolis,  Woking,  on  May  2nd. 
We  desire  to  tender  to  his  widow  olir  aWf  B!nd  s&ib'eVe  sympathy 
in  hter  t*¥bttvVnient. 
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NEW    COMPANIES    REGISTEHED. 


Cullender's  Share  and  Inrestment  Trust,  Ltd.  (121,778).— 

Repistereil  May  3rd,  by  Drake,  Son  &  Parton,  24,  Rood  Lane,  E.G.  Capital 
£200,000  in  i'l  shares.  Objects  :  To  acquire,  hold  and  deal  with  stocks,  shares, 
debentures,  debenture  stocks,  bonds,  obligations  and  securities  of  any  ooni- 
panv,  Government  or  other  body,  and  to  adopt  an  agreement  with  Callender's 
Cable  and  Construction  Co..  Ltd.  (vendors).  The  signatories  are:— T.  O. 
Callender,  Hnmilton  House,  Victoria  Embankment,  E.C.,  engineer,  100  shares  ; 
E.  W.  Fradgley,  10,  Throgmorton  Avenue,  E.C.,  stockbroker,  100  shares ; 
C.  H.  McEuen,  97,  Cannon  Street,  E.C.,  merchant,  100  shares ;  3.  Varley,  11, 
Stanley  Gardens,  Kensington  Park,  W.,  gentleman,  100  shares;  W.  Allnutt, 
5,  Lime  Street,  E.C.,  accountant,  one  share;  C.  W.  Clark,  Ellesmere, 
Nightingale  Square,  Balham,  S.W.,  olerk,  one  share;  N.  H.  Busson,  88, 
Cheshunt  Grove.  New  Mahlen,  clerfc,  one  share.  Minimum  cash  subscription, 
seven  shares.  The  first  directors  Mo  number  not  less  than  three  or  more  than 
seven)  are  T.  O.  Callendor,  E.  W.  Pradley,  C.  H.  McBuen,  and  J.  Varley  ; 
qualification.  j£100;  remuneration,  fltlO  each  per  annum.  Registered  office, 
Hamilton  House,  Victoria  Embankment,  B.C. 

Orford  Electric  Light  and  Power  Co.,   Ltd.  (121,711).— 

This  company  was  registered  on  April  30th,  with  a  capital  of  £1,000  in  £1  shares, 
to  carry  on  the  business  of  an  eledtric  power,  light  and  supply  company.  The 
subscribers  (with  one  share  each)  are  :—H.  T.  Harrison,  11,  Victoria  Street. 
B.W.,  electrical  engineer;  S.  T.  Bacon,  60,  Cumberland  Road,  Acton,  W., 
clerk;  T.  D.  Dvmond,  23,  Davies  Street,  W..  engineer;  W.  Riggs,  23,  Davies 
Street,  \V.,  engineer;  H.  M.  Andrews,  54.  New  Broad  Street,  E.C.,  C. A.;  H. 
I'Anson  Jones,  51,  Curzon  Road,  Muswell  Hill,  N.,  solicitor ;  \V.  G.  C.  Masham, 
64,  New  Broad  Street,  E.G.,  secretary.  Minimum  cash  subscription  200  shares. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  first 
are  H.  T.  Harrison  and  W.  Riggs.  Registered  by  Jones,  Son  &  Andrews,  54, 
New  Broad  Street,  E.C. 

Galsworthy  Otovacinn,  Ltd.  (121,705).— This  company  was 
registered  on  April  30th,  witfti  a  capital  of  £50  in  £1  shares,  to  carry  on  the 
business  of  art  metal  workers,  manufacturers  of  and  dealers  in  electrical 
fittings  and  accessories,  electricians,  engineers,  &c.,  and  to  tabe  an  assign- 
ment of  an  agreement  between  the  Vacuum  Engineering  Co.,  Ltd.,  and 
Galsworthy,  Ltd.  The  subscribers  (with  10  shares  each)  are : — S.  S.  Gals- 
worthy, 6,  Brunswick  Gardens,  Kensington,  W.,  electrical  engineer  ;  M.  H, 
Galsworthy,  12,  Oman  Road,  Belsize  Park,  N.W.,  electrical  engineer. 
Private  company.  Table  "  A "  mainly  applies.  Registered  office,  15-16, 
Newman  Street,  W. 

T.  H.  Cubey,  Ltd.  (121,692). — This  company  was  regristered  on 
April  29th,  with  a  capital  of  £1,000  in  £1  shares,  to  take  over  the  business  of 
electrical  engineers  carried  on  by  T.  H.  Cubey  and  A.  Cubey  as  T.  H.  Cubey 
and  Co.  The  subscribers  (with  one  share  each)  are  :— T.  H.  Cubey,  22,  Pollard 
Street,  South  Shields,  electrician ;  A.  H.  Cubey,  25,  Osborne  Avenue,  South 
Shields,  insurance  broker.  Private  company.  The  numbers  of  directors  is 
not  to  be  less  than  two  or  more  than  five  ;  the  first  are  T.  H.  Cubey  and  A.  C. 
Cubey ;  qualification,  £25  ;  remuneration  as  fixed  by  the  company.  Registered 
by  Jordan  &  Sons,  Ltd.,  116-117,  Chancery  Lane,  W.C. 


CITY    NOTES. 


Dudley,  Stourbridge  and  District  Electric  Traction 

Co.,  Ltd. 

The  annual  meeting:  of  this  company  was  held  at  the  Electrical 
Federation  OflEices,  Kingfsway,  W.C.,  on  May  2nd,  under  the  chair- 
manship of  Mr.  S.  E.  Blundstone. 

The  Chairman,  in  movingf  the  adoption  of  the  report,  said  there 
was  nothing  in  the  accounts  which  called  for  any  special  explana- 
tion. The  receipts  showed  an  increase  over  the  previous  year  of 
£2,900  and  the  expenses  had  increased  by  £,3i^>0.  Administration 
and  general  expenses  showed  a  reduction  of  £200,  and  repairs  and 
maintenance  charges  were  less  by  £1,200,  due  to  the  heavy  amounts 
expended  on  repairs  and  rolling  stock  in  1910.  The  power  and 
running  expenses  had  increased  by  £1,750,  due  to  the  increased 
car-mileage  run,  and  also  to  the  1910  accounts  having  received  the 
benefit  of  18  months'  reduction  in  the  price  paid  to  the  Dudley  Cor- 
poration for  electrical  energy  under  the  recent  arbitration.  £1,000 
had  been  credited  to  the  renewals  account  out  of  profits,  as  against 
£(100  in  the  previous  year.  A  total  amount  of  £470  was  charged 
against  that  account  during  the  year,  and  it  now  showed  a  credit 
balance  of  i;4,128.  The  net  result  of  the  year's  working  was,  that 
after  paying  the  dividend  on  the  preference  shares  and  placing 
£1,000  to  renewals,  and.  adding  the  balance  brought  forward 
from  last  year,  there  was  a  distributable  balance  of  £3,353  6s.  lOd. 
Subject  to  the  approval  of  the  shareholders,  the  directors 
proposed  to  devote  £1,800  to  the  writing  out  of  the  balance  of  cost 
of  the  Arbitration  proceedings  with  the  Dudley  Corporation  ;  to 
place  £1,000  to  depreciation  and  reserve  account  ;  to  put  £450  to 
the  sinking  fund  ;  and  to  carry  the  balance  of  £103  forward. 
They  paid  £1,800  a  year  for  rates,  and  it  was  expected  that,  as  the 
result  of  a  recent  legal  decision,  that- amount  would  be  substantially 
reduced.  The  coal  strike  did  not  affect  the  company,  for  the 
service  was  unrestricted,  and  the  receipts  were  maintained.  The 
management  by  the  Birmingham  and  Midland  Joint  Committee 
would  be  continued  for  another  year,  as  the  joint  working  of  the 
companies  operating  in  the  Black  Country  enabled  greater 
economies  to  be  obtained.  The  better  results  of  the  year's  working 
were  generally  due  to  the  improved  state  of  trade  in  the  Black 
Country,  and  with  a  continuance  of  the  trade  revival,  he  hoped  the 
results  for  the  present  year  would  show  still  further  improvement. 

Mr.   Allen   seconded   the  motion,   which  was  carried  without 
discussion. 


Great  Kortliern  Telegraph  Co.,  Ltd.,  of  Denmark.— 

The  paragraph  published  in  our  last  issue  regarding  the  dividend 
declaration  of  this  company  was  incorrect.  As  announced  on 
page  595  of  our  issue  of  April  12th,  the  total  distribution  was  18 
per  cent,  for  the  year  1911. 

Held  OA'er, — Heavy  pressure  upon  our  space  compels  us 
to  hold  over  a  number  of  "  City  '  matters  until  next  week. 


The  Austrian  Bergmann  Works. — It  is  stated  that 

previous  to  the  arrangements  made  between  the  Bergmann  Elec- 
tricity Works  Co.,  of  Berlin,  and  the  Siemens-Schuckert  Works,  for 
the  financial  participation,  as  was  recently  announced,  of  the  latter 
in  the  former,  negotiations  had  taken  place  with  the  Anglo- 
Austrian  Bank  in  regard  to  the  financing  of  the  Austrian  Berg- 
mann Works,  of  Bodenbach.  These  have  now  led  to  the  conclusion 
of  an  agreement  in  respect  of  all  points  of  .detail,  whereby  the 
bank  is  authorised  on  the  basis  of  the  next  balance-sheet  to  form  a 
limited  company  to  take  over  the  Bodenbach  Works,  the  share 
capital  to  be  from  £250,000  to  £291,000.  A  draft  scheme  of  the 
relations  to  exist  between  the  new  company  and  the  parent  com- 
pany in  Berlin  has  also  been  arranged.  The  final  adoption  of  the 
agreements  depends  upon  the  sanction  of  the  new  board  of 
directors  to  be  elected  at  the  forthcoming  meeting  of  the  German 
Bergmann  Co. 

Eastern   Telegraph   Co.,  Ltd. — The  directors  report 

that  for  the  six  months  ended  December,  1911,  the  revenue 
amounted  to  £729,470,  from  which  are  deducted  £245,387  for  the 
ordinary  expenses,  and  £37,461  for  expenditure  relating  to  mainten- 
ance of  cables,  sundry  differences  in  exchange,  and  income-tax  pay- 
able abroad,  leaving  a  balance  of  £446,621,  plus  £49,048  brought 
from  the  preceding  account,  making  a  total  available  balance  of 
£495,670.  After  providing  for  income-tax  payable  in  England, 
interest  on  mortgage  debenture  stock,  and  dividends  on  the  prefer- 
ence stock,  which  in  all  absorb  £81,787,  there  remains  a  balance  of 
£413,882,  out  of  which  the  directors  have  placed  £210,000  to  the 
general  reserve  fund,  and  have  paid  an  interim  dividend  of  H  per 
cent,  on  the  ordinary  stock,  amounting  to  £50,000.  The  directors 
now  recommend  a  final  dividend  on  the  ordinary  stock  of  li  per 
cent,  and  a  bonus  of  2  per  cent.,  amounting  together  to  £130,000, 
both  payable  on  May  15th,  free  of  income-tax,  and  making,  with 
the  three  previous  payments  on  account,  a  total  distribution  of 
7  per  cent,  for  the  year  ended  December  31st,  1911.  It  is  pro- 
posed to  carry  forward  the  balance  of  £23,882.  The  directors 
allude  to  the  death  of  the  Marquess  of  Tweeddale,  K.T.,  who  had 
been  a  director  of  the  company  since  its  formation.  The  Right 
Hon.  Frederick  Huth  Jackson  has  been  appointed  to  the  board. 

Western  Telegraph  Co.,  Ltd. — The  directors'  report 

for  the  half-year  ended  December  3l8t,  1911,  states  that  the 
revenue  for  this  period  amounted  to  £430,572,  and  the  working 
expenses  to  £158,022.  After  providing  £16,373  for  debenture 
stock  interest,  and  £7,874  for  income-tax,  there  remains  £248,302, 
plus  £4,390  brought  forward  from  June  last,  making  a  total  of 
£252,691.  First  and  second  interim  dividends,  amounting  to 
£62,379,  have  been  paid,  and  after  transferring  £150,000  to  the 
general  reserve  fund,  and  £10,000  to  the  land  and  buildings 
depreciation  fund,  there  remains  £30,312,  which  is  carried  forward. 

Stock  Exchange  ]\otices. — The  Committee  have  ordered 
the  undermentioned  securities  to  be  quoted  in  the  Official  List  : — 

Consolidated  Gas,  Electric  Light  and  Power  Company  of  Baltimore. — Further 
issue  of  $1,000,000  general  mortgage  ih  per  cent.  30-year  gold  bonds  of 
$1,000  each  (Nos.  9,933  to  10,082,  10,233  to  l0,582  and  11,017  to  11,516). 

Puebla  Tramway,  Light  and  Power  Co.— FuHy-paid  scrip  for  $3,000,000  prior 
lien  5  per  cent.  50-year  gold  bonds. 

Waste  Heat  and  Gas  Electrical  Generating  Stations,  Ltd.— Further  issue  of 
160,000  shares  of  £1  each,  fully  paid  (Nos.  160,001  to  320,000). 

Prospectus. — Victoria  Falls  and  Transvaal  Power  Co., 
Lid. — There  are  being  offered  for  sale  by  Messrs.  Emile  Erlanger 
and  Co.  (the  list  closes  to-day)  £1,000,000  5^%  second  mortgage 
debentures  (series  A)  at  96  per  cent.  There  are  already  issued 
£3,000,000  five  per  cent,  first  mortgage  debentures.  The  proceeds 
are  to  provide  additional  facilities  for  supplying  power  contracts 
that  have  been  already  booked.  It  is  estimated  that  within  twelve 
or  eighteen  months  when  these  orders  are  supplied,  there  will  be 
an  annual  profit  of  £660,000  per  annum.  In  a  page  "write  up"'  with 
illustrations  appearing  in  the  I'imvx  Financial  Supplement  the  day 
before  the  publication  of  the  prospectus,  the  central  picture  is  a 
view  of  the  Victoria  Falls.  The  letterpress,  however,  states  that  this 
great  asset  (a  preferential  right  to  develop  250,000  electrical  H.i\  at 
the  Falls  for  75  years  from  December,  1906)  remains  for  future 
exploitation. 

West  London  and  Provincial  Electric  Supply  Co., 

Ltd. — The  directors'  report  for  1911  states  that  the  revenue  of  the 
company  is  derived  from  the  dividends  on  the  shares  of  the  Chiswick 
Electricity  Supply  Corporation,  Ltd.,  which  the  company  owns,  from 
the  fees  charged  for  managing  the  business  of  the  Corporation,  and 
from  commission  for  acting  as  engineers  in  respect  of  additions  to 
the  Corporation's  plant  and  machinery.  The  accounts  of  the 
Chiswick  Corporation  show,  says  the  Financial  Times,  after  paying 
interest  on  the  first  mortgage  debenture  stock,  a  profit  of  £3,763. 
Out  of  this  the  directors  propose  to  carry  £620  to  depreciation 
reserve  fund,  and  to  pay  a  dividend  at  the  rate  of  5  per  cent,  per 
annum  on  its  shares.  This  will  be  received  in  due  course  by  the 
company,  whose  accounts  show  a  balance  at  the  credit  of  profit  and 
loss  account  of  £2,947.  The  directors  propose  to  apply  the  above 
balance  of  £2.947  to  the  payment  of  a  dividend  on  the  cumulative 
preference  shares  at  the  rate  of  6  per  cent,  per  annum  for  the  year. 

West  India  and  Panama  Telegraph   Co.,  Ltd. — 

The  directors  last  week  announced  a  dividend  of  Is.  per  share  on 
the  ordinary  shares,  free  of  tax.  This  compares  with  Is.  6d.  per 
share  a  year  ago. 

Calcutta   Electric  Supply   Corporation,  Ltd.— The 

number  of  units  delivered  to  consumers  during  the  four  weeks 
ended  March  29th,  1912,  were  854,021,  compared  with  658,729  units 
in  the  corresponding  four  weeks  of  1911. 
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British  Westini^hoiise   Electric  and  Nanafactarin^ 

(0.,  Ltd. 

The  twelfth  annual  report  for  the  year  ended  December  Slst.  r.>ll, 
reads  as  follows  :  The  increaHC  in  the  volume  of  business  referred 
to  in  the  report  for  1910  lias  been  inore  than  maintained,  and  the 
results  of  the  year's  trading,  notwithstandinp  the  continuance  of 
severe  competition,  apain  show  an  appreciable  advance.  The  trading. 
&c.,  profits  amount  to  £12(;.144,  from  which  fall  to  be  deducted  : 
Depreciation  on  machinery,  plant,  tools,  i:c.,  C30,8<)8  (in  addition  to 
£(),  mo  included  in  reserve  for  general  depreciation)  ;  expenses  on 
surplus  land  and  buildinfjs,  £4,254  ;  interest  on  6  per  cent,  prior 
lien  debentures,  £14,016  :  interest  on  4  per  cent.  mort{?a{^e  deben- 
ture stock,  £49,654,  leaving-  a  balance  of  £27,3.52.  ,  From  this 
balance  has  to  be  deducted  the  amount  required  for  the  prior  lien 
redemption  fund,  £5.084  ;  proportion  of  expenses  of  iesue  of  prior 
lien  debentures,  £660,  leaving  a  net  profit  for  the  year  of  £20,708, 
plus  £5,117  balance  brought  forward,  making  £25,825  to  the  credit 
of  profit  and  loss  account,  which  it  is  proposed  should  be  carried 
forward. 

"  The  directors  alluded  in  their  last  report  to  the  pending  proceed- 
ings between  the  company  and  the  Underground  Electric  Railways 
Co.  of  London.  They  regret  to  say  that  the  appeal  to  the  Lords 
Justices  was  unsuccessful.  Counsel  have  advised  appeal  from  their 
judgment,  and,  having  regard  to  the  sum  involved,  it  has  been 
decided  to  carry  the  case  to  the  House  of  Lords.  No  provision  has 
been  made  in  the  accounts  now  presented  for  the  loss  which  may 
ultimately  result.  There  is  bound  to  be  some  loss,  which  will  be 
dealt  with  when  the  amount  is  definitely  ascertained.  Last  year 
the  chairman,  in  his  address  to  the  shareholders,  referred  to  the 
closing  down  of  the  steel  foundry.  As  a  consequence  of  this,  the 
plant  has  since  been  sold  at  a  loss  of  £3(),72(».  This  amount,  how- 
ever, is  more  than  covered  by  the  reserves  for  depreciation  appearing 
In  the  balance-sheet,  and  amounting  £51,912.  The  steel  foundry 
premises  are  now  being  utilised  for  other  manufacturing  purposes. 
Revenue  has  again  been  charged  during  the  year  with  a  substantial 
amount  for  the  maintenance  of  buildings,  machinery  and  plant,  in 
addition  to  which  a  sum  of  £30,868  has  been  applied  to  the  deprecia- 
tion of  the  same  items.  Orders  received  during  the  year  are 
slightly  in  excess  of  1910,  both  the  home  and  the  export  markets 
showing  improvement.  This  improvement  is  being  fully  main- 
tained during  the  current  year.  But  for  the  railway  strike  in 
August  last,  your  directors  believe  that  a  still  larger  increase  in 
orders  might  have  been  obtained,  and  there  is  no  doubt  that  the 
actual  output  from  the  works  was  adversely  affected  by  the  strike. 
Your  board  deeply  regret  to  have  to  record  the  death  of  Mr.  Robert 
Mather,  the  chairman  of  the  American  company,  whose  relations 
with  your  board  were  always  most  cordial." 

The  annual  meeting  was  called  for  yesterday  (Thursday). 


Kidderminster  and  District  Electric  Lighting  and 

Traction  Co.,  Ltd. — The  directors"  report  states  that  the  gross 
receipts  for  191 1,  including  the  dividend  on  the  shares  held  by  this 
company  in  the  Kidderminster  and  Stourport  Electric  Tramway 
Co.,  amounted  to  £10,380,  plus  £122  brought  forward,  making 
£10,453,  compared  with  £9,686  for  191(1.  After  deducting  all 
expenses  (including  debenture  stock  and  other  interest),  amounting 
to  £5,590,  there  remains  an  available  balance  of  £4,862.  .  The 
directors  propose  to  deal  with  this  as  follows,  viz.  :  Depreciation 
and  renewals  fund,  £1,250  ;  debenture  and  loan  redemption  reserve, 
£250  ;  dividend  on  cumulative  preference  shares  for  the  year, 
£1,500  ;  dividend  at  the  rate  of  3  per  cent,  per  annum  on  the 
ordinary  shares,  £1,410;  carry  forward  £452.  The  gross  receipts 
of  the  Kidderminster  and  Stourport  Electric  Tramway  Co.  amounted 
to  £6,412,  an  increase  of  £369,  and  the  expenses,  before  providing 
for  renewals,  to  £3,449,  an  increase  of  £l(iO.  The  profit  on  the 
year's  working,  after  providing  for  renewals,  is  £2,090,  plus  £166 
brought  forward.  This  amount  has  been  applied  thus  :  Reserve 
fund,  £250  ;  a  dividend  at  the  rate  of  3  J  per  cent,  on  5,720  shares, 
£2,002  ;  carried  forward,  £5.  The  Board  of  Trade  have  rescinded 
the  Kidderminster  and  Stourport  Electric  Lighting  Order,  1906,  in 
so  far  as  it  relates  to  the  town  of  Stourport,  as  the  company  do  not 
see  their  way,  owing  to  the  very  small  demand  in  Stourport  for 
electric  light  and  power,  to  give  a  supply  from  the  power  station  at 
Kidderminster  into  Stourport.  The  portion  of  the  order  in  respect 
of  the  Kidderminster  foreign  area  is  being  developed  by  the  com- 
pany, and  a  small  revenue  is  at  present  derived  therefrom. 

West  African  Telegraph  Co.,  Ltd. — In  their  report 

for  the  year  ended  December,  1911,  the  directors  announce  the 
death  of  the  late  Marquess  of  Tweeddale.  John  Cuthbert  Denison- 
Pender,  Esq.,  L.C.C.,  has  been  elected  to  the  board.  The  revenue 
for  the  period  under  review  amounted  to  £54,923,  from  which  is 
deducted  £17,083  for  the  ordinary  expenees,  and  £8,969  for  ex- 
penditure relating  to  maintenance  of  cables  and  income-tax  abroad, 
leaving  £28,872,  plus  £233  brought  forward,  making  a  total  avail- 
able balance  of  £29,105.  £1,377  has  been  provided  for  income-tax, 
£497  has  been  paid  as  a  bonus  to  the  staff,  £17,000  has  been  trans- 
ferred to  general  reserve  fund,  and  an  interim  dividend  of  2  per 
cent,  (free  of  income-tax;),  absorbing  £4,622,  was  paid  on  December 
1st  last.  The  directors  recommend  a  final  dividend  of  2  per  cent, 
(free  of  income-tax)  on  and  after  May  loth,  making,  with  the 
interim  distribution,  4  per  cent,  for  the  year,  the  balance  of  £987 
being  carried  forward.  AH  payments  in  respect  of  the  guarantee 
of  the  Portuguese  Government  under  its  concession,  from  which 
this  company  benefited  for  25  years,  ceased  in  September  last, 


Brisbane  Electric  Tramways  Investment  (o.,  Ltd. 

Mb.  H.  R.  Beetox,  chairman,  pre«ided  on  Monday  at  Winchester 
House,  EC,  over  an  extraordinary  general  meeting  of  the  above 
company  for  the  purpose  of  considering,  and,  if  thought  fit, 
approving  of  a  resolution  altering  the  articles  of  association. 

The  CiiAiKMAN  said  there  wa.**  not  much  to  say  in  elucidation 
of  the  resolution,  the  necessity  for  which  arose  in  virtue  of 
the  policy  which  had  been  announced  in  the  rejwrt.  It  wa« 
necessary  that  they  should  take  powers  under  the  article*,  which 
they  had  not  at  present,  in  order  to  give  effect  to  the  dividend 
policy  of  issuing  a  bonus  in  shares.  The  books  would  be  closed  in 
Brisbane  that  day,  and  it  became  necessary  under  the  Joint  Stock 
Co.'s  Acts  to  file  the  contract  at  Somerset  House,  in  order  to  con- 
stitute the  shares  fully  paid,  and  for  that  purpose  they  had  to  await 
the  list  of  shareholders  in  Brisbane.  Therefore,  if  they  carried  out 
their  intention.s,  they  would  pay  the  cash  dividend  on  May  2lBt,and 
the  bonus  in  shares  before  the  end  of  June. 

Mu.  J.  B.  CONCAXNON  seconded  the  motion. 

Answering  a  shareholder,  the  Chaikmax  said  that  the  money  for 
the  shares  was  required  for  extensions,  some  of  which  were  in  pro- 
gress, and  had  been  referred  to  at  previous  meetings.  They  were 
valuable  extensions,  from  which  they  hoped  to  derive  considerable 
benefits.  In  the  event  of  purchase  by  the  Government,  the  com- 
pany would  be  in  no  way  prejudiced  by  the  issue  of  shares  a.s  a 
bonus  to  the  shareholders,  as  by  the  purcha.se  clause  the  Government 
would  purchase  the  undertaking  as  a  going  concern  at  a  price  based 
upon  the  earnings. 

The  resolution  was  carried. 


Callender's  Cable  and  Construction  Co.,  Ltd. 

Sir  J.  FoETESCUE  FLAXXEKi",  Bart.,  M.P..  took  the  chair  at 
Hamilton  House,  E.G.,  on  May  2nd,  at  the  sixteenth  annual  general 
meeting  of  the  above  company. 

In  moving  the  adoption  of  the  report  (see  Electbical  Review, 
page  684),  the  Chaiejiax  referred  to  the  absence  of  Mr.  H.  Drake 
(the  chairman  of  the  company)  through  illness,  and  said  that  he 
was  glad  that  on  the  first  occasion  of  his  taking  the  chair  he  had 
so  satisfactory  a  report  to  put  before  the  shareholders.  They 
would  be  pleased  to  know  that  the  accounts  had  been  issued  at  an 
earlier  date  this  year,  although  when  accounts  were  ranged  more 
or  less  all  over  the  globe  it  was  not  easy  to  get  a  balance-sheet  pre- 
pared immediately  after  the  end  of  the  financial  year  in  December. 
The  report  was  very  full,  because  it  was  the  policy  of  the  directors 
to  take  the  shareholders  as  fully  into  their  confidence  as  they 
possibly  could,  especially  having  regard  to  the  strenuous  competi- 
tion under  which  the  company  carried  on  its  operations.  They  had 
some  difficulties  during  the  year  in  regard  to  transport,  but  they 
were  not  affected  so  much  as  some  manufacturers,  because  at  their 
Erith  works  they  had  a  frontage  to  the  River  Thames,  and  they 
had  their  own  wharf  and  apparatus,  and  also  control  over  some 
tonnage,  all  of  which  enabled  them  to  reduce  their  difficulties  to  a 
minimum.  Their  Colonial  trade  had  been  very  satisfactory,  and 
they  realised  the  warm  feeling  that  existed  amongst  their  Colonial 
customers  to  the  manufacturers  of  the  Mother  Country.  They  were 
doing  their  very  best  to  foster  that  feeling,  and  to  combine  it  with 
trade  advantages  such  as  they  knew  they  could  offer  to  Colonial 
customers,  and  of  which  they  seemed  willing  to  take  the  very 
fullest  advantage.  As  regarded  the  United  Kingdom,  all  their  old 
customers — many  of  them  of  two  generations  standing — stuck  to 
them.  He  was  glad  to  say  they  had  standing  connections 
with  many  public  authorities  and  large  consumers  upon  which 
they  relied  from  year  to  year,  and  there  was  no  sign  of  other 
than  a  continuance  of  this  good  feeling.  They  were  going  as 
far  over  the  world  as  they  could,  and  it  would  be  observed  that  they 
had  just  taken  a  large  contract  in  Japan  for  the  city  of  Tokio. 
They  believed  that  if,  as  they  intended,  that  contract  was  carritd 
out  faithfully,  it  would  be  the  forerunner  of  other  and  perhaps  still 
larger  business  in  Japan,  because  that  country  had  not  yet  begun 
to  be  opened  up  in  the  way  that  it  ultimately  would  be  in  the  com- 
paratively near  future  as  regarded  electrical  enterprise.  They  had 
done  a  big  business  with  the  Post  Office  in  connection  with  the 
taking  over  by  the  Post  Office  of  the  telepb*.ne  system.  They  had 
made  special  arrangements  to  carry  out  this  work,  and  machinery 
particularly  suitable  for  telephone  cables  had  been  concentrated  at 
Erith.  Previously  they  made  part  of  the  telephone  cables  at  Erith 
and  part  in  the  works  at  Lancashire,  but  now  they  hoped  to  "oe  able 
to  give  the  best  possible  delivery  and  to  economist  in  the  cost  of 
production.  The  Anchor  Cable  Co..  of  which  they  were  the  pro- 
prietors, had  done  extremely  well,  and  they  had  extended  the 
buildings  and  addtd  to  the  plant.  Its  business  had  increased,  and 
was  increasing,  and  the  policy  of  the  directors  some  years  ago  of 
adding  these  works  to  Callender's  ordinary  business  had  proved  to 
be  more  and  more  satisfactory  as  time  had  gone  on.  Both  at  the 
Anchor  Works  and  at  Erith  the  buildings  and  plant  had  been  kept 
at  the  highest  possible  state  of  efficiency  out  of  current  profits.  It 
would  be  seen  that  a  new  trust  company  under  the  care  and  guidance 
of  Callender's  Co.  was  to  be  formed.  Callender's  Co.  held  certain 
investments  in  various  power  and  lighting  undertakings  which 
yielded  rates  of  interest  quite  satisfactory  as  an  ordinary  invest- 
ment, but  the  holding  of  these  investments  did  not  allow  of  the 
money  being  used  in  the  way  they,  would  like  in  the  business,  and, 
therefore,  it  .vas  proposed  to  give  not  only  the  public,  but  the  share- 
holders, the  opportunity  of  taking  a  part  in  those  investments  if 
they  desired  to  do  so,  and  the  money  so  raised  would  be  transferred 
to  the  ordinary  manufacturing  business  of  that  company.  The 
chairman  next  referred  to  the  appointment  of  Mr.  Allnutt  as  the 
secretary  of  the  company,  and  said  that  for  some  years  he  had  been 
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the  office  manajier  of  the  company,  and  was  thoroughly  conversant 
with  all  the  details  of  the  business.  Passing  next  to  the  balance- 
sheet,  he  pointed  out  that  the  board  had  been  entitled  to  write  off 
£20,000  off  machinery  renewal.  The  trade  creditors  had  increased 
from  £107,000  to  £l'.")2,000,  and  the  bills  payable  from  £80,000  to 
£107,000,  both  increases  being  due  to  the  extended  business  done. 
The  loan  from  the  bank  on  account  of  the  St.  Helens  Co.  had  been 
reduced  by  .i;  10,000,  and  the  loan  on  account  of  the  Uxbridjre  Co. 
had  been  written  out  altogether.  The  profit  carried  to  profit  and 
loss  account  was  £S4,781,  aiiainst  £(>6.320  last  year.  On  the 
asset*  side,  he  pointed  out  that  nothing  whatever  was  put  down  for 
goodwill  and  patents.  The  gross  profits  for  the  year  were 
£129,">t>9,  as  compared  with  £9S,204  last  year,  or  an  increase  of 
£31,3(>4.  These  iiood  results  were  due  primarily  to  the  splendid 
business  capacity  of  l\Ir.  T.  Oallender,  the  managinii^  director,  and  the 
excellent  manner  in  which  he  had  been  backed  up  and  supported  by 
the  assistant  general  managers,  Mr.  J.  Callender  and  Mr.  Petersen, 
and  the  staff.  They  had  an  extremely  well-organised  staff  working  in 
unison,  and  working  almost  all  over  the  world,  and  he  believed 
they  could  look  forward  in  the  future  to  good  results.  The 
oi)eDing  months  of  1911  were  promising,  and  although  it  was  too 
soon  to  speak  of  them  with  any  certain  sound,  they  were  very 
hopeful  about  the  future. 

5ls.    T.    Callender   (managing   director),    in    seconding    the 
motion,   said   he   thought  the  results   must   be   considered   satis- 
factory,  for   most   people  had   not   found   the    past   year  a  very 
agreeable  one  to  deal  with,  for  they  had  an  immense  amount  of 
trouble  in  connection  with  the  railway  strike  and  with  various 
items  of  labour  and  other  unrest.     Their  company  had  not  escaped 
free  from  the  imposition  of  heavy  charges,  but  in  spite  of  this,  and 
in  spite  of  the  lessening  of  the  volume  of  trade  during  a  certain 
period  of  the  year,  they  had  done  very  well.     In  order  to  arrive  at 
this  result  they  had  had  to  extend  their  operations  on  every  side. 
They  had  a  foot  in  Germany,  and  from  there  and  from  this  country 
they  had  extended  their  ramifications  to  many  parts  of  the  Con- 
tinent.    Just  now   the  company   had   its  own   men  working    in 
Germany,  Belgium  and  Italy,  and  in  a  few  days  they  would  be  start- 
ing an  important  contract  in  Spain.     Considering  the  difficulties 
which   English   firms    had    in    obtaining    orders    in    Continental 
countries  which   were   hedged    round    with   various  troublesome 
formalities  and  heavy  payments,  it  spoke  well  for  them  that  they 
had  been  able  to  carry  the  flag  as  they  had  done  into  so  many  and 
widely   scattered   parts   of   Europe.     In   addition,  their    work    in 
Australia,  South  Africa,  South  America,  and  last,  but  not  least, 
India,  kept  up  and  extended.     In  India  they  had  their  own  office, 
and  practically  a  completely  equipped  branch,  and  they  were  doing 
an  important  business.     The  contract  they  had  taken  in  Japan  was 
a  large  one,  but  he  did  not  say  it  was  a  very  profitable  one,  for  the 
Japanese  had  an  unfortunate  knack  of  leaving  little  to  the  manu- 
facturer who  supplied  them.     Still,  it  was  quite  satisfactory,  under 
the  circumstances,  to  the  company,  and  they  hoped  to  be  able  to 
carry   a  certain   amount  of  profit   from   it   to   the   balance-sheet 
in   the  current  year.     At  the  present  moment  they  were  devot- 
ing  a  great  deal  of  attention  to  China,  where  they  had  certain 
relations.      It    was    possible    that    the    business    to     be    done 
in    China    in     the     materials    they    supplied    would    not     be 
important  for    some  years  to  come,    but    they   recognised    that 
it  was  no  good  waiting  till  the  goods  of   someone  else   had   got 
a    good    name    in    the    country,    and   there   they  were  spending 
money  which  would  have  no  immediate  result,  but  which  they  felt 
would   be  very  profitable  in  the  end.     In  regard  to  the  current 
year's  business  the  first  three  months  had  not  been  unsatisfactory. 
The  volume  of  trade  had  been  quite  good,  and  they  had  a  consider- 
able number  of  orders  in  hand.     In  fact,  their  factory  was  busier 
than  it  had  been  for  a  considerable  number  of  years  at  this  period 
of  the  year.     To  what  extent  that  good  position  might  continue 
depended  on  two  important  items.     The  first  was  the  political  out- 
look which  seriously  affected  finance,  for  financial  crises  and  troubles 
which  arose   were  apt  to  cause  considerable   trouble  and  reduce 
the  volume  of  trade.     Subject  to  there  being  no  complications  at 
home  or  abroad,  they  hoped  that  the  good  outlook   at  present   pre- 
vailing would  continue.      But  this  also  depended  on  the  absence  of 
labour  troubles.     They  happily  escaped  the  worst  effects  of  the  coal 
strike,  but  coming  in  touch,  as  he  did,   with   large  employers  of 
labour  in   the  North,   he  was  sorry  to  say  that  the  unrest  in  the 
labour  world  had  by  no  means  disappeared,  and  there  was  quite  a 
possibility  of  still   further  trouble  in  the  future.     So  far  as  their 
own  men  were  concerned,  they  had  acted  very  loyally,  and  no  serious 
questions   had   arisen    between   the    company    and   the  employes. 
"Unfortunately,  however,  the  views  taken  by  men  engaged  in  daily 
work  were  now  not  quite  the  same  as  they  were  a  few  years  ago, 
and  they  were  apt  to  run  loose  on  matters  which  were  of  compara- 
tively little  importance  to  themselves,  but  which  were  sometimes  of 
the  utmost  importance   to   the    manufacturer.      Their  prosperity 
depended  largely  on  the  smooth  running  of  the  trade  in  the  country, 
for  if  there  was  trouble  in  the  woollen  mills  of  Yorkshire  or  in  the 
South  Wales  coalfields,   it  was  reflected  in  their  business  at  once. 
Mr.  Callender  also  referred  to  the  formation  of  the  Trust  Co.,  and 
concluded  by  paying  a  high  tribute  to  the  efficiency  of  the  staff. 
The  report  was  adopted  and  the  retiring  directors  were  re-elected. 


Electric  Supply  Corporation,  Ltd. 

The  directors'  report  for  1911  says  that  the  gross  earnings 
amounted  to  £29,392,  an  increase  of  £3,926  upon  the  corres- 
ponding figures  of  the  previous  year.  The  sum  taken  into  net 
revenue  account  amounts  to  £13,167,  as  against  £11,224  for  1910. 
After  paying  interest  upon  debenture  stock  and  temporary  loans, 
also  the  actual  cost  of  the  year's  repairs  and  renewals,  the  company 
has,  with  the  balance  brought  forward,  a  surplus  of  £6,962.  Of 
this,  it  is  proposed  to  place  .£800  to  the  renewals  account ;  to 
distribute  a  dividend  at  the  rate  of  2  per  cent,  per  annum  for  the 
year,  less  income-tax  :  and  to  carry  forward  £2,207.  The  following 
table  shows  the  progress  made  by  the  company  during  the  last 
four  years  : — 

Equiv.  in  Profit 

32-watt  lamps  Units             Gross  inuludiog 

Year.                        connected.  sold.  earnings,  investments. 

1908        97,778  2,034,087  i£2l,240  £6,566 

1909        113,699  2,492,416  23,801  9,300 

1910        135,719  2,479,172  25.466  11,224 

1911        172,202  3,070,851  29,392  13,167 

During  1911  the  company  received  a  dividend  on  their  6  per 
cent,  preference  shares  in  the  Dumbarton  Burgh  and  County  Tram- 
way Co.,  Ltd.  These  shares  were  disposed  of  during  the  year. 
The  Hendon  Electric  Supply  Co.,  Ltd.,  has  distributed  a  dividend 
of  5  per  cent,  for  1911,  and  the  amount  received  has  been  brought 
into  these  accounts. 

Lamps  Connected  (Equivalent  in  32-Watt  Lamps). 

1910.  1911.  Inc. 

Chelmsford  30,037  31,684  1,647 

Jedbm-gh 3,445  3,618  173 

Melrose 3,876  4,461  585 

Dalkeith 6.816  7,169  353 

Dollar        2,274  2,419  145 

Totnes       4,294  4,695  401 

Exniouth 12,279  14,034  1,755 

St.  Andrews        18,717  21,^64  3,247 

Hitchin 7,762  8,925  1,163 

Dumbarton  (a) 34,583  59,576        24.993 

Falmouth 11,636  13,657  2,021 

135,719  172,202        36,483 

Hendon  (b)  40,108  55,967        15,8.59 

Dawlish  (c)  

(a)  These  figures  take  no  account  of  the  supply  to  the  Dumbarton  Burgh  and 
County  Tramways,  which  used  581,185  units  in  1911.  The  company  holds 
29,490  £1  ordinary  shares  (out  of  8(',000  issued)  in  the  Dumbarton  Burgh  and 
County  Tramwnys  Co.,  Ltd.  The  traffic  receipts  of  the  tramways  were  il8i&77 
in  1910.  and  £19,956  in  1911. 

(b)  The  company  holds  3,793  £5  ordinary  shares  (out  of  6,630  issued)  in  the 
Hendon  Electric  Supply  Co.,  Ltd. 

(0)  The  company  holds  356  £1  ordinary  shares  in  the  Dawlish  Electric  Light 
and  Power  Co.,  Ltd. 


Wolverhampton  District  Electric  Tramways,  Ltd. 

Mr.  S.  R.  Blundstone  presided  on  May  2nd  over  the  annual  meet- 
ing of  this  company  held  at  the  offices  of  the  Electrical  Federation, 
Kingsway,  London. 

In  moving  the  adoption  of  the  report,  the  Chaibman  said  the 
receipts  of  the  past  year  had  increased  by  £1,070,  chiefly  due  to  the 
improvement  in  trade  which  had  taken  place  in  the  district  served 
by  the  company's  tramways.  In  spite  of  the  fact  that  247,000  more 
passengers  were  carried  than  in  the  previous  year,  the  power  and 
running  expenses  had  only  increased  by  £26,  and  the  administration 
and  general  expenses  by  £17.  The  repairs  and  maintenance  costs 
showed  a  reduction  of  £276,  and  £160  had  been  written  off  the  cost 
of  the  Dudley  current  arbitration  out  of  the  profits,  as  compared 
with  £312  in  the  previous  year  :  these  two  items  together  cleared 
off  the  whole  cost  of  the  arbitration,  so  far  as  that  company  was  con- 
cerned. £1,000  was  provided  for  renewals,  as  in  the  previous  year. 
The  net  result  of  the  working  was  that  the  company  was  £1,578 
better  off  than  in  the  previous  year,  and,  including  the  amount 
brought  forward,  there  was  £2,133  to  be  dealt  with.  It  was  proposed 
to  apply  £760  to  the  sinking  fund,  £1,000  to  depreciation  and 
renewals,  and  to  carry  forward  the  balance  to  next  years  account. 
The  sinking  fund  would  now  be  £3,856,  and  the  depreciation  and 
reserve  fund,  £4,587.  The  arrangement  by  which  the  company 
was  managed  by  the  Birmingham  and  Midland  Joint  Committee 
had  been  continued,  as,  by  this  arrangement,  greater  economy  of 
management  was  obtained  than  if  it  were  worked  as  a  separate 
undertaking.  The  City  of  Birmingham  Tramway  Co.  retired  from 
the  Joint  Committee  in  March  last.  The  chairman  then  referred  to 
the  ratinf  decision  given  in  the  case  of  the  Metropolitan  Electric 
Tramways  Co.  and  the  Tottenham  U.D.C.,  as  the  result  of  which,  he 
said  it  was  hoped  their  rates  would  be  considerably  reduced  in  the 
future. 

Mb.  Allen  seconded  the  motion,  which  was  carried,  and  Mr.  J.  A. 
Lycett,  the  retiring  director,  was  re-elected. 


Continental.— AusTiiiA.— The    A.E.G.     Union    Elec- 

tricitiits  Gesellschaft,  of  Vienna,  is  declaring  a  dividend  of  7  per 
cent,  for  the  last  financial  year,  the  same  as  for  the  preceding  12 
months. 

HuKGABY.— McFsrs.  Ganz  &  Co.,  of  Budapest,  report  a  net  profit 
of  £26,586  for  the  lapt  financial  ytar,  as  compared  with  only  £23,203 
in  the  preceding  12  months.  The  dividend  is  being  increased  from 
6  to  7  per  cent. 


Leatherhead  and  District  Electricity  Co.,   Ltd. — 

The  accounts  for  the  year  1911  show  that  the  revenue  from 
Leatherhead  was  £1,630  and  from  Ashtead  £2,342,  total  £3,972. 
After  meeting  generation,  distribution,  and  management  expenses, 
the  Leatherhead  balance  of  profit  is  £970,  and  that  of  Ashstead 
£1,472,  total  £2,448.  £31 1  is  carried  to  Leatherhead  depreciation 
account,  and  £773  to  Ashtead  depreciation  account.  The  net 
revenue  appropriation  account  for  the  year  shows  thus : — 
By  balance  from  last  account  £1,561,  less  dividend  of  3i  per 
cent.  £1,197  =  £364,  plus  balance  from  net  revenue  accounts 
ai^  follows  :— Leatherhead  £672,  Ashtead  £711  =  £1,383,  making 
£1,748,  which  is  carried  to  the  general  balance-sheet. 

Bank  Rate. — The   Bank  Kate  was  yesterday   reduced 
from  3i  to  3  per  cent. 
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River  Plate  Electricity  Co.,  Ltd. 

The  directors  report  continued  steady  prof^ress  during  1911.  The 
net  revenue,  after  providinjr  for  adminiHtration  expenHCP,  bad  debtH, 
and  depreciations,  was  £4  7,200,  plus  £.'),880  brouf^ht  forward.  In- 
terest on  the  o  per  cent,  debenture  stock  requires  £10,0<iO,  leaving  a 
suplus  of  £43,081).  The  preference  dividend  of  6  per  cent  for  the 
year  required  £7,.000  ;  a  dividend  of  10  per  cent,  upon  the  ordinary 
stock,  £12,000;  addition  to  treneral  regerve,  £ir>,000  ;  further 
remuneration  to  directorH,  £1):{0  ;  and  £7,().")9  is  to  be  carried  for- 
ward. The  total  reserves  stand  at  £188,422.  In  .November  a  pro- 
visional agreement  was  concluded  with  the  Government  of  the 
Province  of  IJuenos  Ayres  for  the  continuance  of  the  supply  of 
public  lightinp:  by  this  company  in  the  City  of  La  Plata  and  the 
town  of  Ensenada  until  the  year  1 927,  at  least.  This  agreement 
has  been  confirmed,  and  has  now  become  law.  Under  this  contract 
the  company  agrees,  as  regards  a  definite  area  in  the  city,  to  place 
its  cables  and  electrical  connections  underground,  and  also  within 
five  years  to  transfer  its  generating  plant  from  La  Plata  to  the  new 
power  station  at  Ensenada.  On  the  other  hand,  the  contract  pro- 
vides for  large  additions  to  the  public  lighting  to  be  supplied  by 
the  company,  and  paid  for  by  the  province,  and,  in  addition,  the 
company's  entire  exemption  from  taxation  is  continued  during  the 
currency  of  the  extended  public  lighting  contract.  The  board 
regard  this  new  contract  as  highly  advantageous  alike  to  the 
Government  and  to  the  company.  Important  industrial  develop- 
ments have  arisen  in  the  past  year,  and  are  now  in  active  progress 
at  Ensenada,  which  will  add  greatly  to  the  working  population  in  the 
immediate  future.  Increased  demands  for  public  and  private 
lighting,  and  for  power  for  industrial  purposes,  will  follow  on  this 
growth  of  population.  With  a  view  to  meeting  the  increased  busi- 
ness anticipated,  extensive  additions  to  the  new  generating  station 
at  Ensenada  are  necessary.  A  contract  for  a  6,000- kw.  turbo- 
generator, with  all  necessary  boiler  and  other  auxiliary  plant,  has 
been  placed.  It  is  expected  that  within  two  years  the  company  will 
be  in  a  position  to  conduct  the  whole  work  of  generating  light  and 
power  at  Ensenada.  Considerable  economies  in  working  will  result 
when  production  is  concentrated  there,  while  the  entire  transfer  of 
the  works  from  La  Plata  will  free  for  sale  in  the  future  a  large 
and  important  building  site  of  growing  value  near  the  centre  of 
the  city.  The  capital  expenditure  involved  in  the  exten- 
sions and  improvements  will  be  spread  over  two  years.  A  con- 
siderable part  of  this  expenditure  will,  in  accordance  with  the  policy 
heretofore  pursued,  be  provided  out  of  current  earnings,  but  as 
further  provision  the  board  have  decided  to  offer  for  subscription 
the  unissued  balance  of  £30,000  ordinary  share  capital  of  the  com- 
pany. These  shares,  which  are  of  the  denomination  of  £1,  will  be 
issued  at  a  premium  of  £1  per  share.  The  whole  premium  of  £1 
per  share  will  be  added  to  the  general  reserve  fund.  The  third 
payment  on  account  of  the  amortisation  of  the  5  per  cent,  obliga- 
tions of  the  German  Transoceanic  Electric  Co.  (Series  1)  held  by 
this  company — viz.,  £1,800,  was  duly  made  on  April  1st,  1911, 
reducing  the  amount  outstanding  to  £144,800. 


The  annual  meeting  was  held  on  April  3(>th,  at  Capel  House,  New 
Broad  Street,  E.C. 

Mk.  M.  W.  Mattinson,  who  presided,  said  that  the  net  revenue 
of  their  three  stations  in  the  Argentine  had  amounted  to  £48,01  .'i, 
compared  with  £43,.505  a  year  ago,  an  improvement  of  £4,600.  In 
1910  the  company  had  an  exceptional  profit  of  £3,C00,  due  to  the 
great  illuminations  in  La  Plata  to  celebrate  the  centenary  of  the 
Argentine  Republic,  and  the  comparison,  therefore,  was  the  more 
favourable,  as  in  the  past  year  they  had  nothing  of  the  kind.  The 
increase  in  revenue  was  almost  wholly  at  La  Plata  and  Ensenada, 
and  was  due  to  no  abnormal  circumstances,  but  to  the  steady 
growth  in  the  size  and  importance,  and  in  the  industrial  activities 
of  those  towns.  Their  receipts  from  sources  other  than  the  profits 
of  the  three  electrical  stations,  that  was  to  say,  interest  upon  their 
large  investment  in  the  ")  per  cent,  obligations  of  the  German 
Transoceanic  Co.  and  interest  upon  investments  and  exchange,  came 
to  £9,017,  which  was  90  per  cent,  of  their  annual  debenture  charge, 
showed  a  reduction  of  £1,274.  Last  year  he  told  the  shareholders 
of  that  reduction,  and  pointed  out  that  in  the  item  of  interest  for 
that  year  they  had  a  whole  year's  dividend  on  the  shares  of  the 
Rosario  Electric  Co.,  and  that  as  they  had  sold  those  shares  at  a  large 
profit,  and  the  proceeds  had  gone  in  the  extensions  at  Ensenada 
they  could  not  hope  to  have  the  interest  as  well.  The  company 
would,  however,  get  a  very  full  equivalent  in  the  near  future  for 
this  loss  of  interest.  The  extensions  at  Ensenada  would  give  them 
a  good  return  upon  the  money  involved,  but  during  the  year  under 
review  their  revenue  only  benefited  to  a  very  moderate  extent  from 
that  source.  The  station  at  Esenada  was  now  finished  and  running 
satisfactorily.  On  the  other  side  of  the  revenue  account  the  only 
material  increase  in  the  outgoings  was  for  depreciation  of  fixed 
plant.  The  final  outcome  was  that  the  net  balance  available  for 
dividend  and  other  purposes  was  £47,200,  against  £4.5,026.  an 
increase  of  £2,173.  They  again  paid  a  dividend  of  10  per  cent, 
upon  the  ordinary  stock,  added  £15,000  to  reserve,  against  £14,000, 
and  carried  forward  £1,771  more  than  they  brought  in.  There  was 
no  doubt  those  figures  would  have  justified  a  higher  dividend  than 
10  per  cent.,  but  they  were  deliberately  following  the  policy  of 
restricting  the  dividends  on  the  ordinary  stock  and  strengthening 
the  capital  resources  of  the  company.  He  was  in  the  Argf-ntine 
last  September  and  spent  a  great  deal  of  time  in  La  Plata  and 
Ensenada,  going  most  carefully  into  the  company's  interests.  That 
was  the  third  occasion  upon  which  he  had  visited  La  Plata,  and  he 
observed  with  much  gratification  the  evidences  of  progress  which 
were  apparent  on  every  side.  The  two  tramway  systems  to  which 
their  company  supplied  the  current  under  long-term  contracts,  and 
in  one  of  which  they  were  considerable  shareholders,  were  extending 


their  systemH  all  over  the  town  and  down  to  Ensenada,  and 
building  operations  were  going  on  rapidly  everywhere,  and  in 
particular  in  La  P?ata,  a  much  l>etter  type  of  house  and  nhop  waB 
being  put  up.  A  new  Government  railway  which  opened  up  new 
country  and  ended  at  La  Plata  and  Entenada,  waa  Bearing  com- 
pletion, and  cince  his  return  he  had  heard  that  they  had  taken 
over  the  lighting  of  the  railway  station,  and  it  was  probable  that 
within  a  year  their  company  would  be  supplying  light  and  power 
to  the  extf-nsive  workshops  of  the  railways  being  erected  in  the 
suburbs.  As  regarded  Ensenada,  he  told  the  shareholders  a  year 
ago  that  he  thought  that  they  might  look  for  confiderable  indus- 
trial progress  there.  He  confesset'  he  did  not  think  his  anticipa- 
tions would  be  so  quickly  realised.  Heretofore  the  docks  at 
Ensenada  had  l>een  the  principal,  though  not  the  only  eonrce  of 
employment  there,  but  they  were  overhadowed  by  the  docks  at 
Buenos  Ayres,  30  miles  distant,  and  they  did  nothing  like  the 
trade  they  cught  to  have  done.  Things,  however,  were  rapidly 
changing.  In  the  first  place,  the  docks  at  Buenos  Ayres  were 
quite  inadequate  to  the  demands  upon  them,  and  there  was  an 
overflow  to  La  Plata,  and  in  addition  La  Plata  was  getting 
further  railway  outlets.  At  Tucuman  they  were  threatened  by 
further  competition  by  a  company  called  the  "Hydro-Electric  Co., 
of  Tucuman."  That  company  had  in  cours3  of  construction  an 
installation  to  utilise  water-power  at  the  Lules  River  and  transmit 
electricity  to  Tucuman,  where  it  M-as  proposed  to  supply  in  direct 
competition  with  the  Electrica  del  Norte  and  their  company.  The 
city  of  Tucuman  was  already  fully  supplied  with  light,  power  and 
trams,  by  two  powerful  companies  who  were  resolved  to  maintain 
their  position. 

Mr,  Robeut  Miller  seconded  the  motion,  which  waa  carried. 


Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd. 

The  annual  meeting  was  held  on  April  :50th,  at  3  and  4.  Great 
Winchester  Street,  E.C  Mr.  Frank  Tobin,  who  presided,  in  pro- 
posing the  adoption  of  the  report  (see  Electrical  Review,  page 
687),  said  that  the  increase  in  the  capital  expenditure  last  year, 
which  amounted  to  £45,778,  was  mainly  due  to  the  purchase  and 
erection  of  the  new  ?,i500  kw.  turbine  and  the  extension  of  mains 
to  the  suburbs  of  Rangoon.  The  power  house,  including  land, 
buildings  and  plant  had  cost  altogether  £26.">,79<).  The  receipts 
from  their  tramways  showed  a  slight  falling  off,  which  was  caused 
by  the  pauperism  that  had  prevailed  among  the  poorer  classes  in 
Rangoon.  When  that  unhappy  condition  of  things  passed  away 
they  might  confidently  look  for  a  considerable  improvement  in 
their  receipts.  In  spite  of  the  decrease  in  the  tramways,  there  had 
been  a  considerable  improvement  in  the  profits  from  the  light  and 
power  branch  of  the  busine.ss  ;  the  decrease  in  the  former  being 
more  than  made  up  by  the  improvement  in  the  latter.  The  house- 
wiring  department  had  also  been  very  satisfactory,  the  profit 
having  increased  from  £769  in  1910  to  £2,020  last  year.  He  did 
not  anticipate  that  they  would  have  to  spend  anything  on  new 
machinery  for  some  time  to  come,  although  they  would  doubtless 
have  to  continue  expenditure  on  the  upkeep  of  mains,  as  they  were 
the  things  that  brought  in  income.  In  conclusion,  the  Chairman 
paid  a  tribute  to  the  staff  in  Rangoon  for  the  excellent  manner  in 
which  they  discharged  their  duties. 

Sir  r.  W.  R.  Fbyer,  K.C.S.I.,  seconded  the  motion,  and  the  report 
was  adopted 


Lisbon    Electric    Tramways,    Ltd.— The    directors 

report  for  1911  shows  that  a  net  profit  of  £103.374,  plus  £6,242 
brought  forward,  making  £109.616.  From  this  £3.i,000  has  been 
placed  to  depreciation  reserve  and  £0,000  to  the  credit  of  exchange 
reserve  account.  There  remains  an  available  balance  of  £69,616. 
out  of  which  the  usual  preference  dividend,  amounting  to  .*: 2.1.533, 
has  been  paid.  On  November  1st  the  directors  paid  on  the  ordinary 
share  capital  an  interim  dividend  of  3  per  cent,  net,  amounting  to 
£19,020,  and  they  now  recommend  a  final  dividend  at  the  same 
rate,  making  6  per  cent,  net  for  the  year  ;  £6.041  has  been  carried 
forward.  The  board  has  deemed  it  advisable  (says  the  Fi tia >iH'-r\ 
having  regard  to  the  heavy  and  continued  fall  in  values  of  invest- 
ment securities,  more  especially  those  of  the  gilt-edged  class,  to 
write  down  the  holdings  of  the  company  by  £8,457,  which  has 
been  charged  against  the  depreciation  reserve  account.  The  trafiic 
receipts  show  the  satisfactory  advance  of  Rs61,892.612  over  the 
previous  year's  working,  this  being  largely  due  to  the  exceptional 
advantage  of  record  receipts  during  the  festivities  in  connection 
with  the  anniversary  of  the  Republic.  On  the  other  hand,  the 
Lisbon  working  expenses  have  increased  by  the  sum  of  RsS4.375.243, 
owing  to  the  heavy  burden  of  the  higher  wage  charges  imposed 
under  the  arbitration  award  referred  to  in  last  year's  reix)rt.  The 
net  result  is  a  somewhat  smaller  profit  than  shown  for  the  year 
1910.  In  March  a  general  strike  was  declared  in  Lisbon,  causing 
the  service  to  be  temporarily  curtailed.  The  employes  showed  their 
loyalty,  and  the  only  loss  suffered  by  the  company  was  a  slight 
falling-off  in  the  revenue  through  the  partial  stoppage  of  the 
trafiic. 

Eastern    Telegraph    Co,,    Ltd. — The  directors,  after 

making  a  contribution  to  the  general  reserve  fund,  payment  of 
interest  on  the  4  per  cent,  mortgage  debenture  stock,  dividend  on 
the  3J  per  cent,  preference  stock,  and  three  interim  dividends  of 
£1  5s.  per  cent,  each  on  thr  orditary  stock  to  September  30th, 
recommend  (says  the  Fina /icier)  a  final  dividend  of  £1  5s.  percent., 
and  a  bonus  of  £2  per  cent.,  making  a  total  distribution  of  7  per 
cent,  on  the  ordinary  stock  for  the  year. 
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MARKET     QUOTATIONS 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  May  8th. 

CHEMICALS.  &c. 

Latost 
Price. 

Fortnight's 
Inc.  or  Dec. 

a  Acid,  Hydrochloric 

per  cwt. 

5/- 

«     „     Nitric 

1, 

22/- 

a     .,     Oxalic            

per  lb. 

2!d. 

a     .,      Sulphuric 

per  cwt. 

0/6 

a  Ammoniac  Sal        

42/. 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

;£29  10 

a  Bleaching  powder 

,, 

£5  10 

a  Bisulphide  of  Carbon 

£18 

a  Borax 

,1 

£16  10 

a  Copper  Sulphate 

£24  15 

a  Lead,  Nitrate          

ji 

£20  10 

a      „      White  Sugar 

,, 

£26  10 

«       ,,      Peroxide 

£32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

8id. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        „       Chlorate 

per  lb. 

3^d. 

a        ,,       Perchlorate 

^_ 

4id. 

a  Potassium,  Cyanide  (98/100  %)  . . 

,, 

7id. 

(for  mining  purposes  only) 

a  Shellac          

per  cwt. 

75/- 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

,, 

£610 

a        „        Recovered 

j^ 

£510 

a        ,,        Lump 

£5  6 

a  Soda,  Caustic  (white  70/72  %)   . . 

1, 

£10  5 

a      „     Chlorate        

per  lb. 

3gd. 

a      „     Crystals         

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

per  lb. 

8d. 

METALS,  &c, 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£67 

b           „           Wire,  in  ton  lots    . . 

,, 

£102 

6           ,.          Sheet,  in  ton  lots   . . 

1, 

£120 

p  Babbitt's  metal  ingots     . . 

£38  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

8|d. 

c      „     Tube  (brazed) 

lOXd. 
fld. 

C      1,          „     (solid  drawn) 

,, 

c      ,.     Wire,  basis 

8Sd. 
llfd. 

M. 

inc. 

c  Copper  Tubes  (brazed)     . . 

|d. 

inc. 

c        „           „      (solid  drawn) 

,, 

load. 

u. 

inc. 

g       „      Bars  (best  selected) 

per  ton 

£86 

g       „      Sheet          

,, 

£86 

g       „      Bod 

_ 

£86 

d       „       (Electrolytic)  Bars 

\\ 

£74  10 

d       „                  „            Sheets 

£9110 

f1       „                  „            Rods 

,, 

£79  10 

d       „                 „           H.C.  Wire 

per  lb. 

9Jd. 

/  Ebonite  Rod            

5/3 

/       „         Sheet         

1, 

4/9 

n  German  Silver  Wire 

1/11 

A  Gutta-percha,  fine 

,, 

b  India-rubber,  Para  fine  . . 

4/71 

IJl' 

dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

63/1* 

fid 

dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

„ 

£14" 

g  Lead,  English  Pig 

If 

flS  16s.  to 
£16  17s.  6d. 

10/.' 

inc. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

g  Mercury         

per  bot. 

£8  6 

7/6'dec. 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  23. 

. 

e      „               ,1            „      medium 

It 

2/6  to  4/- 

e     „                „            „      large    . . 

■  1 

4/6  to  8/6 

, 

, 

p  Phosphor  Bronze,  plain  castings 

It 

lid. 

, 

, 

p         „            „    rolled  bars  &  rods 

If 

llOi 

, 

. 

p         „           „  rolled  strip  &  sheet 

It 

111 

. 

o  Platinum       

per  02, 

186/. 

d  Silicium  Bronze  Wire 

per  lb. 

lOJd. 

r  Steel  Magnet,  in  bars 

per  ton 

£56 

g  Tin,  Block  (English) 

tt 

£212  to  £214 

£6 

inc. 

n    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/4J 

■id. 

inc. 

p  White  Anti-friction  Metals 

per  ton 

£46  to  £160 

k  Zinc,  8h't(VieilleMontagDebnd.) 

If 

£29  15 

• 

Quotations  supplied  I 

Dy— 

a  G.  Boor  4  Co. 

/  BolUi 

ig  &  Lowe. 

b  The  British  Aluminium  Co.,  Ltd. 

A  Mori 

•is  Ashby,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

/  Rich! 

ird  Johnson  &  Nej 

hew, 

Ltd. 

d  Frederick  Smith  &  Co. 

mW. 

r.  GloTer  &  Co.,  L 

td, 

e  P.  Wiggins  &  Sons, 

11  P.  0 

rmiston  &  Sons 

/  India-Rubber,  Gutta-Percha   and        o  John 

son,  Matthey  &  Cc 

..Ltd 

Telegraph  Works  Co.,  Ltd. 

p 

g  James  &  Sbakspeare. 

rW.F 

.  Dennis  &  COi 

b  Edward  Till  &  Co. 

STOCKS    AND    SHARES. 


Tuesday  Erening. 

Several  of  the  Stock  Exchange  markets  had  rather  a  shake-out 
early  this  week,  for  which  various  reaeons  were  advanced,  the 
most  likely-looking  one  being  that  speculators  had  bought  more 
than  they  could  carry  conveniently,  and  that  as  markets  sagged  a 
number  of  the  weaker  bulls  rushed  simultaneously  to  get  out.  A 
whole  crop  of  rumours  accompany  the  movements,  but  none  of 
them  carry  much  weight,  although  in  some  quarters  a  quiet  hint 
that  labour  trouble  may  bts  expected  in  this  country  towards  the 
end  of  the  month  was  associated  with  the  names  of  prominent 
members  of  the  Cabinet  whose  views  command  respect,  even  in 
the  Stock  Exchange. 


In  the  general  set-back  amongst  Home  Railways  the  Under- 
grounds suffered  with  the  rest.  Central  Londons  continue  to  fall, 
and  the  Deferred  stock  is  4  points  down,  the  Ordinary  and  Pre- 
ferred showing  similar  declines.  Districts  recovered  after  having 
given  way  a  little,  and  Metropolitans  are  unchanged.  The  market 
in  Metropolitans,  however,  is  certainly  a  strong  one.  We 
mentioned  last  week  that  it  might  be  the  Great  Western  which 
is  angling  for  control  of  the  company,  and  now  there  are 
suggestions  that  the  Great  Central  would  possibly  like  to  have 
a  hand  in  the  business.  City  and  South  London  Ordinary  rallied  i 
after  its  previous  drop  of  3  points,  but  lost  the  improvement.  Great 
Northern  and  City  Preferred  are  5s.  lower.  East  Londons  went 
down  as  ([uickly  as  they  rose,  and  the  middle  price  is  once  more 
back  to  10,  while  the  Debenture  stocks  have  also  experienced  a 
relapse.  There  is  talk  of  labour  trouble  at  the  docks.  Underground 
Electric  Railway  shares  at  4  s  gave  way  with  other  speculative 
issues,  but  the  (5  per  cent.  Income  Bonds  keep  firm  at  92. 

London  United  Tramways  5  per  cent.  Preference  shares  spurted 
again  on  top  of  their  big  rise,  and  have  reached  5^  amid  growing 
expectations  that  the  shares  may  be  within  sight  of  an  early 
resumption  of  dividends.  Possibly  the  present  buyers  are,  perhaps, 
discounting  the  future  very  liberally.  British  Electric  Traction 
issues  are  good,  the  6  per  cent.  Preferred  being  3  points  higher  and 
the  7  per  cent.  Preferred  gaining  3J.  these  being  to  some  extent  in 
connection  with  the  substantial  improvement  in  London  United 
Tramways.  Bath  Preference  hardened  to  15s.  on  consideration  of 
the  good  yield  obtainable  upon  the  shares  at  this  figure. 

The  Colonial  and  Foreign  Tramways  list  is  quiet,  but  there  is  a 
good  deal  of  strength  about  the  popular  descriptions.  Matters  in 
Mexico  move  very  erratically,  but  the  general  assumption  is  that 
the  trouble  there  will  quiet  down  in  time,  and  meanwhile  pro- 
prietors of  Mexican  Light  and  Traction  investments  are  not  selling. 
Rises  have  occurred  in  Mexican  Light  and  Power  common  shares 
and  First  Mortgage  Bonds  in  Mexican  Tramways  common,  and  in 
the  company's  6  per  cent,  bonds  ;  while  Mexican  Electric  Light 
First  Mortgage  bonds  are  i  higher.  Rio  Trams  continue  their 
remarkable  rise,  but  a  good  many  people  elected  to  take  their  fine 
profits  round  about  130,  with  the  result  that  the  price  reacted  a 
trifle  from  the  top.  The  company  is  now  paying  quarterly 
dividends  at  the  rate  of  5  per  cent,  per  annum,  and  these  it  is 
hoped  will  be  raised  to  at  least  7  per  cent,  before  long  in  conse- 
quence of  the  expansion  shown  in  the  receipts.  Sao  Paulo  Trams 
at  21 82  are  4 5  better,  making  a  rise  of  over  10  points  within  a  fort- 
night ;  while  Montreal  Light  and  Power  shares  retain  their  exalted 
price  of  210.  British  Columbia  Electric  Railway  descriptions  have 
been  very  steady,  and  the  Indian  list  is  good.  Madras  Ordinary 
gained  i.  Calcutta  Ordinary  jumped  up  12s.  6d.,  with  substantial 
buying  to  support  the  shares.  Calcutta  Tramways  are  ^ 
higher  at  6'i.  On  the  other  hand,  River  Plate  Ordinary 
stock  slipped  back  7  points  on  the  prospect  of  competition, 
but  the  Preference  stock  rose  superior  to  this  consideration,  and 
has  a  rise  of  2  to  its  credit  on  the  week.  Canadian  General 
common  shares  have  gone  back  3,  although  Canadian  things,  aa  a 
whole,  have  been  very  much  in  favour  in  the  markets  this  week. 

The  English  Electricity  list  is  remarkable  only  for  its  steadiness. 
Bournemouth  and  Poole  Ordinary  put  on  a  further  5s.  in  anticipation 
of  the  "  something  good "  to  which  we  alluded  last  week. 
J]dmundsons'  Preference  and  Westminster  Preference  are  both 
better.  It  is  worth  noticing  that  two  or  three  issues  have  been 
taken  out  of  the  Stock  Exchange  Official  List,  and  therefore 
removed  from  our  price  lists,  on  account  of  the  fact  that  no  busi- 
ness has  been  officially  recorded  in  them  for  several  months.  The 
speculation  in  City  of  London  has  quieted  down  to  some  extent ; 
but,  considering  the  dulness  of  some  of  the  other  markets  in  which 
a  large  account  exists,  the  firmness  of  Cities  deserves  attention. 

The  Telegraph  market  continues  to  be  absorbed  in  the  wild 
movements  of  Marconis,  the  prices  of  which  have  been  jumping 
up  and  down  like  the  mercury  in  a  thermometer  with  which  a 
little  hot-handed  child  is  playing.  American  Marconis  dropped  to 
2;i,  rallied  to  2J,  and  again  receded.  Canadians  fell  back,  and 
Spanish  kept  them  company,  uhile  the  prices  of  the  new  shares  and 
the  Preference  kept  pace  with  those  of  the  parent  company.  West 
India  and  Panama  Telegraph  shares  dropped  abruptly  to  3j  on  the 
announcement  of  a  very  disappointing  dividend. 

National  Telephone  Deferred  is  3  J  higher,  and  the  third  Pre- 
ference rose  3^,  upon  the  statement  of  claim  made  by  the  National 
Telephone  Company  upon  the  Government  in  respect  of  the  pur- 
chase of  its  undertaking.  The  claim,  of  course,  is  subject  to  the 
arbitration,  and  were  it  not  so,  National  Telephone  Deterred  stock 
would  be  standing  nearer  200  than  150.  The  Eastern  group  la 
rather  duller.  Great  Northern  Telegraphs  fell  los.  Anglo- 
American  descriptions  are  just  steady,  and  there  is  very  little  going 
on  in  the  shares  of  the  manufacturing  companies. 

Of  the  Miscellaneous  group,  Aron  Ordinary  rose  to  168.  3d.,  con- 
firming the  reference  made  here  last  week  to  the  firmness  of  the 
market  in  the  shares.  British  Westinghouse  Preference  have  gone 
back  to  12s.  6d.  The  quotation  of  Brush  Ordinary  has  been 
removed  from  the  lists  in  consequence  of  the  paucity  of  business 
done  in  the  shares,  but  in  substitution  we  have  added  the  company's 
5  per  cent,  prior  lien  Debenture  stock,  the  quotation  of  which  is 
80  middle.  Callender's  Ordinary  are  good  at  11  J.  showing  a  58. 
advance. 


Auckland    Electric    TraniMays    Co.,     Ltd.  —  The 

directors  have  declared  an  interim  dividend  of  7},(i.  per  share,  free 
of  income-tax,  on  the  ordinary  sharen  .'or  the  half-year  endtd 
Deoember,  1911. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTEICITT   SUPPLY   AND   POWER   COMPANIES. 


NAME. 


Bournemouth  &  Poole,  Ord.     . . 

Do.    4i%Pref 

Do.    Second  6  %  Pref. 

Do.    4i  %  Deb.  Stock  . . 
Brompton  &  KenBington,  Ord.. . 

Do.    7  %  Cum.  Pref 

Central  Electric   Supply,  4 

Guar.  De 
Cbsring  CroBB,  West  End  &  City 

Do.    ij  %  Cum.  Pref 

Do.     "  City     Undertaking  "  i 
4)  %  CuOT.  Pref.  j 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    4J%Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4A  %  Deb 

Do,    4^  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4J  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Stock 

Dividendi- 

or 
Share. 

lor 

« 

1910. 

1911. 

10 

6» 

6* 

10 

4 

4* 

10 

6 

6 

stock 
6 

10 

.«1 

6 

7 

7 

100 

4 

4 

6 

6 

6 

6 

4i 

4i 

6 

ii 

*i 

100 

4 

4 

6 

5 

5 

Stock 

H 

*i 

10 

7 

8 

10 

6 

6 

Stock 

6 

6 

100 

^ 

4i 

10 

5 

6 

10 

6 

6 

Stock 

41 

'4 

Stock 

4! 

6 

Nil 

Nil 

6 

Nil 

Nil 

100 

ih 

44 

6 

6 

6 

6 

5 

6 

100 

44 

44 

5 

» 

9 

CIosinK 
Quotations 

Miiv  7th. 


si—  9I 

10*—  11' 

100  — loa 

8i-    8? 

78-  n 

98  —101 
4k—    5 

H-   48 

95  —  68 
H-    4J 
98  —101 
20  —  22 
16J—  18J 
119  —123 

101  —104 
lOa-  I'i 
llj-  lis 

ICH  —110 
B!)  — 1C2  xd 

fh-    a 

86  —  89 
42-  "4S 
4i-  43 

93  —  96 
6§-  7 


Rise  >  Present 
+  or  Yield 
FaU   P.O. 


+  i 


+  i 


Jn.  d. 

5  7  4 
4  14  9 

6  9  1 
4  8  8 
6  14  8 
4    6  3 

8  19    8 

500! 

4  14    9 

5  2  10 

4    18 

6  2    7 

4  9  1 
3  12    9 

3  4  10 

1  4 
6  7 
6    8 

2  7 
1  10 
8    3 

NU 

Nil 
6    12 
6    8    1 

5  5    3 

4  13    9 

6  8    7 


NAME. 


Stock 

or 
Bbare. 


Kensington  &  Enightsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4)  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    4*  %  Cum.  Pref 

Do.    4*  %  P'irst  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland  Electric  Corporation  1 

4j  %  First  Mort.  Deb.  / 

Newcastle-on-Tyne  5  %  Pref., ) 

Non-Cum.  J 

North  Metropolitan  Power  Sup- ) 

ply,  5  %  Mortgages  (Red.)  J 

Netting    Hill.   6  %  Non-Cuw.  1 

Pref.  ; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8i  %  Deb 

Smithfleld  Markets,  Ord, 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do.    4i  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref ' 

Do.    H  %  First  Mort.  Deb.  . . 
Westminster,  Ord, 

Do.    4J%Cum.  Pref. .. 


6 
Stock 
Stock 
8 
6 
Stock 
6 
6 
Stock 
Stock 

100 

6 

100 

10 

6 
6 
5 

100 
6 
4 

100 
1 

100 
6 
6 

100 
6 
6 


Dividends 
for 


'1910.  1911 
9 
4 

6 

4 
6 


9 

I 

4 

4+ 


Clodng      IBlMJPreaeDt 
Quotations      +  or     Yield 
May  7»h.       FaU       p.c. 


7i-  n 

92  —  95 
60-84 

IS-  a 

92  —  9.0 


7i 
10 
7 

K^ 
6 
6 
7 
4i 
6 
6 

4J 
10 


7i 
10 
7 

H 
2 

6 
6 
7 

4J 


44 
10 


^-  4j 

97  —100  xd 
ICi-  llj 


4i       44 


6J-    7J 
85  —  87 
11-    U 

23—    3J 
99  —102 

1^    lA 
96  —  99 

at   3| 

8C  —  »i 
84-    9i 
64-    Ci 


+  1H1 


t  s.  d. 

5  16    3 

4    4    3 

6    7    3 

3  14  11 

6  14    a 

4    4    3 

e   1   a 

4  17   4 

4    6    7 

4    0    8 

4  U  10 

5  14    3 

5  0    0 

6  6    8 


6  13 
6  14 
4  16 
4    0 

«  8 
4  18 
6  I 
4  11 


6  2  3 
6  8  1 
4    4    S 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Oen.  El.  Com, 

Do.    7%  Pref 

Cordoba  Lt.,  Power  andT.,  Ord. 

Do.    5  %  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba,  \ 

6  %  Bonds  J 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  j 

Elec.  Dev.  Ontario,  5   %    Ist) 

Mort.  Bonds  J 

Ealgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  6%  G.  Be. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  let  Mort.  Gold  Bds. 


5 

6 

5 

100 

$100 

$100 

1 

100 

100 

100 

$600 
10/- 

1 

$500 

6 

100 

$i6o 

$100 


6 

6 

84 

7t 

5 

5 

5 

5 

7 

7+ 

7 

7 

8 

3+ 

6 

6 

6 

6 

6 

5 

6 

Nil 

6 

6 

6 

6 

5 

'e 

5 

6 

4 

4 

7 

7 

6 

6 

Si-    5! 

71-    H 

5  —    5i 

91§-  86j 

no  —114 

118  —122 

94  —  97 
93  —  95 


6    2    2 

+  s 

4    6    2 

4  16    3 

-1-1 

5    3    8 

-3 

6    2  10 

,  , 

5  14    9 

,  , 

8    4    0 

.. 

6    3    1 

.. 

6    6    4 

6  16    3 

+  4 

5    6    5 

•  • 

Nil 

,  , 

8    6    0 

.  . 

4  15    3 

+  h 

4  i4    9 

+  2 

5  13    0 

+14 

4  12    0 

6  12    1 

-H4 

5    2    0 

Monterey  Rly.  Light  &  Power 
5  %  1st  Mort.  Debi 
Montreal,  Lt.,  H.  and  Power   . 
Northern,  Lt.,  Power  and  Coal, ) 
5  %  1st  Mort.  Bonds  | 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 
Do.    5  %  Deb.  Stock    . . 
Roy.  Eleo.  Co.,  Montreal,  44  %  1  ! 
Ist  Mort.  Deb.  J  I 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    4J  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  andT.,  6  %  ) 
Ist  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ) 
iBt  Mort.  6  %  Gold  / 


100 

6 

6 

$100 

7 

8 

$500 

6 

•  • 

Stock 

10 

, 

!    Do. 

6 

6 

■    Do. 

6 

6 

\    100 

44 

44 

$100 

4 

6+  i 

,  $500 

6 

6    1 

Stock 
Do. 

!l 

4 

100 

6 

6 

1 

Nil 

Hid. 

100 

6 

6 

874—  894 

207  -212  xd 

39  —  41 

245  —25,'; 
112  —117 

103  —105 

S9  —101 

137  —141 
1084—110* 

104  —106" 
100  -102 

924—  944 

2^ 11 

55 —       xi 

104^-1064 


—7 

+  2 


-A 


6  11    9 

a  15  6 

13    3  10 

3  18    6 
6    3    7 

4  16    3 

3  10  11 

4  10    6 

4    4  11 

4  8    3 

6    6  10 

5  13    8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref.-  ..        ..        .. 

,     Do.    Def 

Anglo  -  Portuguese   Tel.,  5  % ) 
Mort.  Deb.  / 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Do.    4i%Debs 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph       ., 
Indo-European  Telegraph 
Mackay  Companies  Common  .. 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cnm.  Partio.  Pref. 


10 

Stock 

$100 

$1000 

Stock 

Do. 

Do. 

100 

6 

Stock 

10 

10 

6 

6 

50 

10 

100 

Stock 

Do. 

Do. 

10 

Stock 

36 

10 

10 

10 

36 

$100 

$100 

1 

1 


Nil 
6 
8 
4 

f 
80/- 

6 

7 

4 

6 
10 

4 
10 

44 

44 

44 

7 

84 

4 

7 

4 


I' 
18 
18 

6 

4 

6 
16 


4t 
6 
8t 
4 
8 
6 
SO/- 

6 

'4 

6f 
10 

4+ 
10 

44 
5 

44 

5f 

84 

4 

5t 

4 


6f 
6 
18 
5t 
5f 
4 


74-    7g 
974-  994 

•  • 

•  • 

6    0    6 

148  —150 

-1 

6    6    8 

95  -  97 

+  1 

4    2    6 

65  —  67 

4    9    7 

1073-108,' 
25J—  2GJ 

,  , 

5  10    4 

6  14    3 

101  —108 

, . 

4  17    1 

73-    8 

+  i 

4  10    4 

83,  —  85. 

4  13    7 

9:  -  10: 

, , 

6  11    7 

17  —  18 

6  11    1 

r^ 

6    6    8 
6    18 

99  -101 

,  , 

4    9    1 

74-    8xd 

6    6    0 

99  —101 

. . 

4    9    1 

184  —137 

6    3    2 

79:  -  81* 

-14 

4    6    0 

99J— lOljxd 

8  18  10 

12  -  13i 

6    6    8 

99  —101 

-4 

8  19    3 

97— lOOxd 

•  • 

4    0    0 

104—  11 

6    9    1 

13  -  134 

,  , 

4    9    0 

30  —  31 

-  ? 

6  16    2 

68  —  60 

6    8    4 

84-87 

+1 

6  15    0 

68  —  71 

-a 

5  13    8 

'tizlt 

t\ 

•  • 

•  • 

Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    5  %  Non-cum.  3rd  Pref. 
New  York  Telep., 4*%Gen.  Ends. 
Oriental  Telep.  ana  Elec, 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  % ) 
Guar.  Debs,  j 

Router's       

Submarine  Cables  Trust 
Telephone  Co.  of  Eg>pt,  44%! 
Deb.  Red./ 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to  1,600) 
guar,  by  Braz.  Sub.  Tel.  j 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  3nd  Pref.      . . 

Do.    6  %  Debs 

Western  'Telegraph,  Ltd, 

Do.    4%  Deb 

Do.    44%Fdg.  BoDdB.. 


1 

8 

6 

!        1 

6 

6 

1  Stock 

6 

6+ 

Do. 

6 

61 

6 

6 

6 

100 

44 

44 

1 

8 

8 

1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

8 

6 

6t 

Cert. 

6 

6 

1  Stock 

44 

44 

!       6 

8 

8 

1        6 

6 

6 

i      34 

34 

34 

100 

4 

4 

10 

^ 

n 

10 

6 

6 

10 

6 

6 

100 

6 

6 

10 

7 

6t 

stock 

4 

4 

$1000 

*i 

44 

1  -    llxd 

SJxd 
-1024 
lfc7*-1694 

100    -lOlxd 
If-    lixd 
IJ-    lixd 
89-91 

994—1014 

11  —  114 
127  —130  xd 

99  —101 


+  34 

+  A 


+  4 


8§—    32 
10*—  11 
9i—  10+ 
102^—1043 
18  —  13* 
99  —101 
100  —103 


l^ 


6 
10 
17 
15 

2 

7 
11 
16 

8 


8  18  10 


3  13  6 

4  12  4 

4    9  1 

6    1 

4    8  11 

3  6  8 

4  0  0 

3  4  6 
6  9  1 
6  17  1 

4  15  8 
6  3  8 
8  19  3 
4    7  5 


*  Unless  otherwise  stated,  all  shares  are  folly  paid. 


f  Interim  dividend. 


CoKitlja.«i.«d    on    neact    xashtfe. 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.-<Cb«<in««i.) 

ELECTRIC   RAILWAYS   AND   TRAMWATS.-HOME. 


NAME. 


Bath  Trams.  Pref.  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

Do.  7%  NonCum.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4i  %  2nd  Deb.       . . 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6%  Pref.,  1891    .. 

Do.         Do.         1896    ., 

Do.         Do.         1901    .. 

Do.         Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    if,  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref . 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Eleo.  Railw'ys,  4  %  Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
5 
100 
6 
100 
100 
100 
10 
100 


Dividends 

for 

1910. 

1911. 

Nil 

Nil 

6 

6 

44 

44 

6 

5 

5 

44 

44 

8 

8 

4 

4 

Q 

2 

4 

4 

14 

n 

5 

6 

6 

6 

5 

6 

6 

6 

4 

4 

6 

6 

Nil 

Nil 

6 

41 

44 

2| 

24 

4 

4 

6 

5 

4 

4 

Nil 

. 

4 

4 

Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

May  7th. 

Fall 

P.O. 

£  8.  d. 

78  -  83 

Nil 

+  A 

6    3    1 

5    8    5 

12  -  14 

,  , 

,  , 

7-9 

-  4 

, 

99  -  94  xd 

+  3 

6    7    8 

m-  45J 

+  34 

934-  96* 

5    3    8 

78  -  83  xd 

5    9    9 

83-85 

—2 

3  10    7 

86  —  88 

—1 

4  11    0 

84  -  86 

-4 

2    6    6 

101  —103 

J  , 

3  17    8 

39  -  40 

•  • 

4    13 

IC8  -110 

,  , 

4  11    0 

103  —105 

4  15    3 

104  -106 

,  , 

4  14    4 

103  —105 

,  , 

4  15    3 

99  —101  xd 

,  ^ 

8  19    3 

101-111 

,  , 

5    2    2 

H-    2i 

-  k 

Nil 

4—      |xd 

8    0    0 

71  —  76 

,  , 

6  18    5 

21-    2? 

.  , 

4    6  11 

75  —  80 

,  , 

5    0    0 

83-85 

,  , 

5  17    8 

97  -  99 

,  , 

4    0  10 

fj-     5i 

+  i 

79  -  82 

4  i?    7 

HAMB. 


Metropolitan  Railway  Consol. 

Do.    Surplus  Lands    . . 

Do,    8*%  Deb 

Do.    8*  %  Pref 

Do.    34  %  Con.  Pref.  . . 
Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref.  . . 

Do.    3i%Gtd 

Metropolitan  Elec.  Trams,  Ord 

Do.    Def 

Do.    5%  Pref 

Do.    4i  %  Deb 

Do.    5  %  Deb 

Potteries,  Ord 

Do.    5  %  Pref 

Do.    4J  %  Deb 

South  Metro.  Trams.  6  %  Pref, 

Do.    4%  Deb 

Underground     Eleo.    Railway 

Do.    4i  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    4i%Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 
1 

100 
10 

100 

100 
5 
6 

100 


Dividends 
for 


1911, 

i; 

2i 
3i 
Si 
3< 

6 
4 
4 

44 


6 

44 
6 

5 

44 


4 

i4t 


44 


Closing 
Quotations 

May  7th. 


703-  71J 
68  —  70 

89  —  91 

86  —  88 

87  —  89 
47J-  47J 

144  —146 

96  —  98 

98  —100  xd 

90  —  92 
76  —  78 

ii-    1, 

^-        m 

99  —101 

97  —  99 
4 

«9  —  92 

I-      i 
72  —  77 
4  -    4J 
99  —101 
90  —  92 

4=4 

80  —  84 


Rise 
+  or 
Fall 


+  2 
+  4 


Present 
Yield 

P.O. 


£  B.  d. 

2  12  8 
4  3  4 
8  16  11 

3  19  7 

3  18  8 
Nil 

4  2  2 
4  1  8 
4  0  0 
4  17  10 

4  9  9 
6    0  0 

Nil 

5  10  6 

4  9  1 

5  0  0 

6  i9  3 
4  17  10 
6  17  2 
6    4  0 

Nil 

4  9  1 

Nil 
Nil 

5  7 


ELECTRICAL   RAILWAYS    AND   TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

Ho,    2nd  Pref 

00.    4%  Deb 

Do.    4J%Deb 

Do.    5%Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref. 

Do.    ii  %  Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord.      . . 

Do.    6%  Pref 

Do.    4i  %  Deb 

B.  Colnmtia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    4J  %  1st  Mort.  Deb.      . . 

Do.    4i  %  Vancouver  Deb.    . . 

Do.    4J%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    4i%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  D eb. 
Havana  Elec.  Rly.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    6%ADeb 

Do.    6%BDeb 


6 

6 

54 

6 

6 

54 

100 

4 

4 

100 

44 

44 

100 

6 

5 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

5 

5 

5 

8 

8 

6 

6 

6 

100 

44 

44 

100 

8 

81 

100 

6 
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THE    CHARACTERISTICS   OF  COPPER   AND 

ALUMINIUM    OVERHEAD    LINE 

CONDUCTORS, 


By  E.  V.  PANSELL. 


The  assertion  has  been  made  that  in  the  sequence  of 
processes  involved  in  the  production,  distribution  and  utili- 
sation of  electric  power  the  weakest  link  is  in  the  trans- 
raission  line  ,  the  same  being  far  more  liable  to  electncal 
or  mechanical  failure  than  any  of  the  generating,  trans- 
forming, or  converting  apparatus.  Whether  this  statement 
be  justifiable  or  no,  it  is  certain  that  until  recently  con- 
siderably less  attention  and  care  have  been  devoted  to  the 
line  than  to  the  electro-dynamical  plant,  and  only  of  late 
has  the  former  received  its  due  share  of  attention.  In  this 
country,  of  coarse,  long-distance  overhead  transmission  is 
only  in  its  embryonic  stage,  and  little  in  the  way  of  operating 
data  is  available.  When,  however,  the  time  is  npe,  we 
shall  undoubtedly  profit  by  the  experiences  of  transmission 
engineers  in  Europe  and  America  who  have  accomplished 
the  pioneer  work  in  this  field.  Such  engineers  have  by  no 
means  neglected  to  study  the  relative  utility  of  various 
conducting  materials,  and  it  is  far  from  being  the  claim  of 
the  author  to  have  opened  up  a  new  subject.  The  object  of 
this  article  is,  however,  to  set  forth  a  few  rules  by  the  use  of 
which  a  comparison  of  line  conductors  may  be  readily  made, 
and  to  attempt  a  few  deductions  from  the  same  as  far  as 
apply  to  our  British  conditions. 

In  thB  field  at  the  present  day  there  may  be  said  to  be 
two  active  competitors  as  conducting  materials,  V3Z.,  copper 
and  aluminium.  In  preference  to  the  latter  metal  in  its 
pure  state,  alloys  have  often  been  experimented  with. 
Bearing  in  mind  that  the  tensile  strength  of  aluminium  may 
be  increased  upwards  of  60  per  cent,  by  judicious  alloying 
without  a  very  great  decrease  in  conductivity,  this  would 
seem  to  be  justified.  It  is,  however,  found  in  practice  that 
no  such  alloy  is  as  resistant  to  corrosive  effects  as  pure 
aluminium,  and  this  disadvantage  is  sufficient  to  discount  the 
use  of  alloys  for  bare  overhead  conductors.  For  abnormally 
long  spans,  stranded  cables  of  st«el  have  frequently  been 
used  both  in  Europe  and  America,  but  the  drawbacks  to 
their  general  use  are  quite  apparent.  To  take  advantage  of 
the  high  tensile  strength  by  spacing  the  supporting  struc- 
tures farther  apart  would  result  in  so  great  an  expenditure 
on  the  latter  as  entirely  to  off- set  any  saving  on  the  con- 
ductors. ■         c  A 

The  comparative  physical  properties  of  copper  and 
aluminium  have  been  detailed  at  length  on  several 
occasions,  and  need  not  be  dwelt  on  here.  buch 
properties  as  are  relevant  to  this  investigation  are  set 
out   in   Table   I   below.      It    should   be    not^d   that   the 

TABLE  I.— Properties  of  Coppeb  and  Aluminium  Stranded 
Overhead  Cosdcctors. 


Relative  conductivity  %         

Specific  gravity  

Relative     weigrhts    for     equal     con- 
ductance   ... 

Relative  cross-section 

Tensile  s^^ength,  lb.  per  sq.  in. 

Factor  of  safety  

Maximum  working  stiess       

Modulus  of  elasticity 

Specific  extension  X 

Coefficient  of  expansion  a      

^   =   olX  

Extension  in   ft.   for    full    working 

stress,  100  ft.  span  

Do.  200-ft.  span  

Do.  400-ft.  span  


Copper. 
100 
8  95 

100 
100 

60,000 

6 

12,000 

12.000,000 

•00000008 

0000093 

116 

096 
192 
•384 


AlumiHium. 
60 
271 

50 

1(>6 

30.000 

5 

6,000 

9,000.000 

•00000011 

•0000130 

118 

•066 
132 
•264 


physical  constants  are  such  as  apply  to  stranded  cables  in 
both  cases,  as  all  schemes  transmitting  appreciable  quantities 
of  energy  now  use  stranded  conductors.  This  is  more 
than  usually  true  in  this  country,  where  it  is  dbubtful  if 
lei'islation  will  permit  of  the  use  of  such  high  hne  voltages 
as'^render  the  use  of  a  small  solid  conductor  preferable  to  the 
equivalent  stranded  cable.  Before  leaving  the  question  of 
fundamental  properties,  it  should  be  mentioned  that  now 
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that  such  large  quantities  of  high-grade  aluminium  are 
being  produced  for  electrical  work,  the  conductivity  and 
tensile  strength  can  be  confidently  guaranteed.  Conduc- 
tivity and  freedom  from  corrosion  arc  equally  dependent  on 
the  purity  of  the  metal,  and  improvements  in  production 
have  rendered  it  possible  to  place  upon  the  market  aluminium 
of  well  over  09  per  cent,  purity. 

The  enormous  outlay  called  for  by  the  line  conductors  of 
a  transmission  scheme  renders  the  economic  question  a  vital 
one,  and  before  a  comparison  such  as  this  is  justifiable  the 
competing  metal  must  show  an  advantage  over  copper  in 
respect  of  capital  invested.  In  this  connection  the  diagram 
shown  in  fig.  1  gives  a  graphical  means  of  estimating  the 
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Fig.  1. — Diagram  for  Estimating  the  Saving  effected 
BY  the  use  of  Aluminium. 

dijfference  of  cost  between  the  two  metals,  yielding  the  result 
in  terms  of  pounds  sterling  by  which  aluminium  is  cheaper 
than  copper  per  ton  of  the  latter.  The  prices  considered  are 
the  basis  ones  for  wire  in  each  case.  A  small  circle  has 
been  inscribed  to  represent  the  approximate  prices  ruling  at 
the  time  of  preparation  of  this  article  (January,  1912),  the 
figures  being  :— ' 


Copper  (per  ton)  

Aluminium  (half-ton) 

Saving  in  favour  of  aluminium 


£71 
40 


£31     0    0 


This  computation,  of  course,  takes  into  account  the  fact 
of  aluminium  being  for  a  given  conductance  exactly  half 
the  weight  of  copper.  The  extra  charges  for  drawing  and 
stranding  are  a  function  of  the  length  of  the  cable,  hence  on 
a  mileage  basis  are  approximately  equal  for  both  metals. 
The  saving  as  calculated  on  the  above  basis  is  therefore 
unaffected  except  where  multi-stranded  cables  of  small 
diameter  wire  are  employed. 

Turning  to  the  technical  problems  involved,  a  starting 
point  is  fixed  by  the  Board  of  Trade  recommendations  for 
overhead  line  construction.  Briefly  stated,  these  call  for  a 
stress  in  the  conductor  not  exceeding  one-fifth  of  the 
ultimate  tensile,  assuming  a  temperature  of  22°  F.  and  a 
horizontal  wind  pressure  of  ;>0  lb.  per  sq.  ft.  (corresponding 
to  18  lb.  per  sq.  ft.  on  the  projected  surface  of  the  wire). 
These  values  together  with  certain  of  the  physical  constants 
already  set  forth  can  by  suitable  manipulation  be  substituted 
in  the  standard  equation  for  deflection  and  stress,  where — 

Deflection  at  mid-span  c  =  w  PjS  a  s, 

and  in  which  w  =  loading  per  foot  run,  lb.  ;  /  =  span  in 
feet ;  a  =  cross-section  of  conductor,  sq.  in.  ;  s  =  maxi- 
mum working  stress,  lb.  per  sq.  in.  The  deduction  of 
this  equation  from  the  catenary  need  not  be  entered 
into  here. 

The  loading  on  the  wire  (w)  is  the  resultant  of  its  weight 
uj  and  the  wind  pressure  p — 

w  =  \/  w^  +  p^— 

and  the  inclination  of  the  plane  in  which  the  conductor  will 
hang  is  given  by — 

Angle  with  vertical  Q  =  tan~'  ^\w, 

the  two  forces 7;  and  w  acting  at  right  angles.  In  estimating 
these  and  other  functions  it  has  been  found  convenient  to 
use  as  a  basis  the  outside  diameter  of  the  cable.     A  relation 


between  this  quantity  and  the  sectional  area  has  been  plotted 
in  fig.  2,  and  the  approximation  is  ^•ery  close  indeed. 

The  loading  (m)  is  shown  by  the  curves  in  fig.  3,  which  are 
plotted  from  the  figures  set  out  in  Table  II,  and  in  which 
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Fig.  2, — Diameter  of  Stranded  Conductors. 

both  of  the  components  and  the  resultant  have  been  plotted 
as  a  function  of  the  cable  diameter.  The  enormous  pre- 
ponderance of  wind  over  weight  loading  in  the  smaller  sizes 
will  be  noted.     This,  however,  only  represents  abnormal  con- 
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Fig.  3.— Loading  due  to  Weight  and  Wind-Pressure 
ON  Overhead  Conductors. 

ditions,  inasmuch  as  the  specified  pressure  of  30  lb.  per  sq.  ft. 
is  only  realised  under  extraordinarily  tempestuous  circum- 
stances. 


TABLE  II.- 

—Particulars 
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As  already  stated,  the  formula  above  given  represents  the 
conditions  obtaining  at  minimum  temperature,  22''  F. 
With  increase  of  temperature  the  factor  of  linear  expansion 
will  come  into  play  and  the  deflection  will  increase.  lb  is 
highly  important  to  know  the  value  of  the  maximum 
deflection  under  conditions  of  high  summer  temperature,  in 
order  that  the  minimum  distance  of  the  line  above  ground- 
level  may  be  observed  £ind  the  height  of  the  poles  chosen  in 
accordance  with  the  same. 

Considering  therefore  the  effect  of  a  rise  in  temperature 
=  l~  F.,  if  a  =  expansion  coefficient  and  r^  =  total  length 
of  conductor,  the  expansion  for  a  rise  of  /==/*«/,  and 
total  length,  l  =  /  -H  ^  o  /. 
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Now,  froui  the  properties  of  the  catenary — 

L  =  /  +  8  22  3  /  and  L,  =  /  +  8  i,^  3  / 
(L.  -  L)  =  8(V  -  J-')  3/, 
but  L,  —  I-  =  extension  for  temjx;  rat  lire  rise  /'  =  /  a  /, 
hence — 

/  a  /  =  8  (ar  -  i'^Xii  t  and  /  =  8  (o{'  -  o»),3  /*''  «. 
It  has  been  thought   desirabk;  to  manipulate  the  tem- 
l)eraLure — deflection  equation   in  the  above  form  in   order 
that  a  correction  for  the  elastic  stretch  of  the  wire  may  be 
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Fig.  4. — Deflections  on  Overhead  Conductors  under 
Varying  Conditions  of  Temperature. 

more  readily  made.  It  will  readily  be  seen  that  as  the  cable 
expands  with  increased  temperature  the  stress  is  relieved. 
This  reduction  of  stress,  however,  giv(;s  a  diminution  of  strain, 
and  the  conductor  will,  therefore,  extend,  due  to  tempera- 
ture rise,  by  an  amount  which  is  less  than  that  calculated  by 
tlie  sluu'tening  due  to  reduction  of  stress.  From  the  other 
stiuidpoint  it  will   be  seen  that  the  temperature  rise  for  a 
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^iven  deflection  will  be  yrerder  than  that  worked  out  from  the 
uboye  formula.  The  correction  may,  therefore,  most  con- 
\  enieutly  take  the  form  of  an  increment  to  the  calculated 
temperature  rise.  The  correction  used  is  a  modification  of 
that  suggested  by  Mr.  Shields  in  the  discussion  on  a  paper 
by  Bnrne  on  "Overhead  Constructions"  {Journal  l.E.E., 
Vol.  XXXI.,  p.  432),  which  was  read  before  this  Institution 
some  ten  years  ago. 

This  correction  may  be  made  as  follows  :— u  =  per  cent, 
extension  per "  F.  \  ss  per  cent,  extensiop  per  lb.  per  sq.  in. 
stress.    /3  =  aj\. 


Now  for  a  change  in  deflection  =  c^  —  c,  there  is  a 
change  in  stress  =  s,  --  s,  and  s,  =  s  cjii  ;  hence  the 
increment  for  correcting  the  akjve  temf^erature  =  (•i^  —  Sj//J. 
and  this  should  Ije  added  to  the  right-hand  side  of  the 
equation. 

On  this  basis  the  curves  in  fig.  4  have  been  plotted  and 
the  results  tabulated.  It  will  I>e  noted  that  maximum  wind 
pressure  is  assumed  throughout,  hence  the  deflection  is  not 
only  considerably  above  the  normal  value,  but  the  con- 
ductor will  be  swung  out  of  the  perpfmdicnlar  by  a  con- 
siderable angle.  As  already  shown  the  valne  of  this  angle 
is  tan  ^  ;///'•.  It  is,  therefore,  unaffected  by  temperature, 
and  only  depends  upon  the  wind  pressure  and  the  weight 
of  the  wire.  Fig. .'»  shows  this  feature  graphically,  the  values 
of  deflection  for  a  400-ft.  sfjan,  at  22  F.  and  the  maximnrn 
wind  pressure,  being  plotted  in  polars. 

From  tlie  curves  in  figs.  4  and  o  will  t-e  seen,  as  might  be 
expected,  the  relatively  greater  defiections  on  aluminium 
conductors,  and  the  greater  effect  of  a  given  wind  pressure. 
It  should  be  noted,  however,  that  this  is  largely  due  to  the 
abnormal  \alue  assumed  for  the  latter  quantity.  Moreover, 
as  will  be  seen  later,  a  deflection  double  that  of  a  copper 
conductor  need  only  call  for  a  pole  10  per  cent,  higher.  The 
fact  that  the  greater  factor  in  the  loading  on  aluminium 
cables  is  this  assumed  wind  pressure,  is  an  advantage  on  the 
side  of  conductors  of  this  material.  Under  normal  circum- 
stances, with  moderate  winds,  the  weight  of  the  cable  is  the 
more  potent  factor  of  the  loading,  and  this  value  being 
50  per  cent,  lower  for  the  aluminium  cables,  it  follows  that 
the  aver«/ye  stress  in  such  will  be  lower  in  value.  This  is 
by  no  means  an  unimportant  point,  as  the  Ipwer  the  average 
stress  on  any  section,  the  less  is  the  liability  to  fatigue. 

(To  be  concluded.) 


EXHIBITIONS    AND    LECTURES. 


[communicated.] 


The  organisation  of  a  local  Exhibition  is  a  task  of  no  small 
magnitude,  as  all  who  have  been  responsible  for  one  will 
admit.  At  the  outset,  one  must  be  prepared  to  face  almost 
every  kind  of  difficulty,  and  to  do  a  vast  deal  of  thank- 
less work.  Things  have  a  knack  of  going  wrong  at  the  last 
moment,  and  the  organiser  is  so  dependent  upon  others  that 
his  individual  efforts  do  not  count  for  as  much  as  he  could 
wish.  The  secret  of  a  successful  Exhibition  is  system.  If 
it  be  well  thought  out  beforehand  down  to  the  smallest 
details,  and  if  the  correspondence  and  records  generally  be 
properly  conducted,  much  labour  will  be  saved  and  trouble 
avoided  ;  on  the  other  hand,  if  the  arrangements  be  made 
without  the  necessary  amount  of  foresight  and  care,  the  task 
will  undoubtedly  prove  an  arduous  one. 

Of  the  value  of  an  Exhibition,  there  can  in  most  cases  be 
no  two  opinions.  It  is  conceivable  that  districts  will  vary  in 
this  respect,  but,  generally  speaking,  a  reall}  good  and  well- 
advertised  show  Will  draw  a  public  of  the  right  class,  even 
when  the  supply  has  come  to  be  looked  ujion  as  a  matter  of 
course,  and  is  no  longer  a  novelty.  In  small  provincial 
towns  Exhibitions  are  ahvays  popular,  and  the  bulK  of  the 
residents  may  be  couuted  on  to  attend  :  in  larger  towns  the 
case  is  different,  and  one  must  be  contented  with  a  smalkr 
proportion. 

Assuming  that  conditions  soem  favourable  for  holding  an 
Exhibition,  and  that  it  has  been  decided  upon,  the  first  step 
is  to  choose  the  right  time  of  the  year.  In  most  instances  this 
will  be  in  the  late  autumn  or  early  winter,  as  that  is  the 
time  people  begin  to  have  the  necessity  for  lighiing  and 
heating  forced  upon  them.  Local  conditions,  however,  may 
materially  alter  this  date,  as.  for  instance,  in  the  case  of  a 
pleasure  resort,  where  the  winter  is  a  stagnant  time  and 
summer  is  the  busy  season.  After  having  sounded  local  and 
other  contractors,  the  next  step  will  be  to  secirre  the  hall  in 
which  the  Exhibition  is  to  be  held,  taking  into  full  con- 
sideration such  importiint  details  as  position,  size,  and 
general  suitability,  and  also  in  some  cases,  the  capability  of 
the  distributing  mains  to  carry  the  temporary  excessive  load. 
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As  a  rule,  the  Town  Hall,  Public  Swimming  Baths,  and  a 
Drill  Hall  are  available,  and  the  choice  must  fall  upon  the 
position  which  best  meets  the  all-round  requirements  of 
publicity,  convenience,  and  reasonable  cost.  An  agreement 
will  in  all  probability  be  asked  for  incorporating  a  clause  to 
the  effect  that  all  damage  to  the  premises  will  be  made  good 
by  the  hirer,  and  as  this  may  easily  run  into  a  considerable 
sum,  the  exhibitors  must  be  carefully  watched  when  erecting 
their  stalls. 

The  length  of  time  the  Exhibition  shall  last  is  an  impor- 
tant point  which  must  be  given  much  consideration. 
Roughly,  it  should  vary  with  the  size  of  the  town,  from,  say, 
three  or  four  days  in  the  provinces,  to  a  fortnight  in  London 
or  the  larger  cities.  Interest  will  not  be  held  for  a  greater 
period  than  a  fortnight,  and  in  a  small  provincial  town  a  week 
is  the  most  that  can  be  counted  on.  The  hours  of  opening 
should  not  be  longer  than  from  11  a.m.  to  10  p.m.  excepting 
perhaps  on  the  last  night  (preferably  a  Saturday)  when 
closing  might  be  postponed  to  1 1  o'clock.  Such  preliminary 
details  having  been  settled  provisionally,  the  next  step  should 
be  the  i preparation  of  a  ground  plan  of  the  hall,  fully 
dimensioned  to  scale,  or  better  still,  on  squared  paper, 
roughly  setting  out  the  proposed  arrangement  of  stalls,  &c. 
This  will  enable  the  exhibitors  to  choose  their  positions,  the 
indication  of  which  on  the  plan  will  obviate  the  possibility 
of  any  dispute  later.  It  should  not  be  forgotten  that  owing 
to  the  numerous  calls  made  upon  them  to  assist  electricity 
supply  exhibitions  by  the  loan  of  apparatus,  the  majority  of 
manufacturing  firms  have  jointly  agreed  to  refuse  such 
applications,  and  will  not  now  exhibit  directly.  This  is,  in  a 
way,  more  satisfactory  for  the  organisers,  as  it  reduces  the 
number  of  exhibitors  with  whom  he  has  to  deal  and  relieves 
him  of  some  responsibility.  The  most  effective  and  simplest 
means  of  getting  in  touch  with  firms  willing  to  exhibit  is  an 
advertisement  in  the  electrical  papers,  setting  forth  the  date 
of  the  opening  and  closing,  and  the  chief  conditions  with 
which  exhibitors  will  be  asked  to  comply.  This  brings  us  to  a 
rather  important  question  upon  which  there  may  be  some 
divergence  of  opinion.  Although  not  the  rule,  it  seems  only 
fair  that  each  exhibitor  should  bear  part  of  the  cost  and  pay 
rental  for  the  space  he  occupies.  It  is  best  to  supply  current 
free  up  to  a  certain  definite  maximum  demand  in  kw.  to  be 
agreed  upon  in  each  case,  but  all  other  costs  such  as  carriage, 
stall  hire,  and  erection  and  attendance,  should  be  defrayed  by 
the  exhibitor.  It  is  as  well,  in  each  instance,  to  set  this 
forth  in  the  form  of  an  agreement  or  stamped  letter,  making 
particular  mention  of  the  carriage  item  which  is  one 
that  usually  gives  the  most  trouble.  Responsibility 
for  packing  cases,  damage  to  hall,  and  similar  details,  should 
be  clearly  defined,  and  the  arrangements  should  of  course  be 
rigidly  adhered  to. 

It  is  when  the  goods  begin  to  arrive  that  the  necessity 
for  a  thorough  system  becomes  apparent.  It  must  be  one 
man's  work  to  take  charge  of  their  reception  and  dispatch, 
carefully  checking  all  arrivals  with  the  advice  notes,  and 
signing  for  nothing  unless  he  is  certain  it  is  undamaged. 
Further,  he  should  see  that  all  the  cases  are  safely  disposed 
of  for  the  time  being,  and  should  ascertain  that  they  bear 
the  owner's  name.  It  will  also  be  his  duty  to  superintend 
the  packing  and  return  of  goods  where  necessary. 

During  the  fitting  up  of  the  Exhibition  it  is  most 
desirable  that  a  representative  of  the  organisers  should  be 
present  the  whole  time  to  prevent  damage  being  done  to  the 
building  and  generally  to  see  that  the  work  is  carried  out 
properly  with  all  due  precautions  against  fire  or  other 
mishap.  Failure  of  any  sort  should  be  most  carefully 
guarded  against,  and  to  this  end  it  is  necessary  to  check 
the  operations  of  the  temporary  men  so  often  employed  on 
exhibitions. 

The  question  of  charging  for  entrance  is  a  moot  one,  and 
it  is  impossible  to  recommend  any  definite  course  without 
studying  the  peculiar  conditions  of  the  district.  In  the 
writer's  opinion,  it  is  best  in  most  cases  to  impose  a  small 
entry  fee  of,  say,  <)d.,  with  the  object  of  keeping  out  the 
undesirable  section  of  the  populace,  such  as  roughs  and 
children  ;  but  an  euually  good  scheme,  excepting  for  the 
loss  of  revenue,  is  to  allow  free  admission  on  presentation  of 
visiting  cards.  Neither  system  can  be  rigidly  adhered  to, 
and  the  door-keeper  must  be  given  discretionary  powers  in 
this  respect.     All  actual  consumers  should  be  forwarded  a 


free  pass,  and  there  should  be  a  certain  number  of  season 
tickets  for  use  in  special  cases. 

Needless  to  say,  the  Exhibition  toust  be  well  advertised, 
and  so  far  as  existing  and  prospective  consumers  are  con* 
cerned  there  is  no  better  way  than  to  send  a  ticket  and 
some  particulars.  To  reach  the  general  public,  posters 
should  be  employed  in  conjunction  with  band-bills  and  a 
good  displayed  advertisement  in  the  local  press.  The  hand- 
bills may  be  circulated  cheaply  and  effectively  through  the 
medium  of  friendly  tradespeople,  who  will  often  agree  to 
place  them  on  their  counters  ;  and  the  presentation  of  a 
free  pass  will  generally  induce  the  smaller  shopkeepers  to 
display  a  poster.  Advertising  should  not  be  attempted 
earlier  than  a  fortnight  before  the  opening,  as  otherwise  it  is. 
apt  to  get  stale  and  become  forgotten.  Posters,  too,  will 
deteriorate  and  lose  all  their  attractiveness  by  the  time  they^ 
are  most  needed  if  hung  too  soon. 

The  opening  of  the  Exhibition  should  be  performed  by 
some  person  of  good  local  social  standing,  such  as  the 
member,  the  Mayor,  Mayoress  or  chief  property  owner.  The 
Press  should  be  provided  beforehand  with  an  article  describing 
the  exhibits  and  making  mention  of  such  points  as  the 
management  wish  brought  into  special  prominence.  This 
course  is  particularly  desirable  as  the  lay  reporter  is  apt  to 
get  inextricably  muddled  with  technicalities  and  may 
unintentionally  do  more  harm  than  good.  He  will  appreciate 
the  courtesy  equally  with  the  lunch  or  light  refreshment  that 
should  be  provided  foi-  him. 

If  it  be  decided  to  issue  a  catalogue  of  the  exhibits — and 
something  in  this  line  is  generally  desirable — the  firms  who 
are  showing  should  be  approached  at  an  early  date  to  furnish 
the  matter  and  blocks  for  their  space,  a  restriction  being 
placed  on  the  number  of  words.  When  this  has  all  been 
collected  and  the  best  has  been  done  for  such  firms  as  may 
have  neglected  to  send  full  particulars,  it  should  be  made  up 
in  dummy  form,  including  advertisements  and  any  local 
matter  deemed  necessary.  In  pursuance  of  a  policy  which 
does  not  impose  annoying  extras  on  the  exhibitors  they 
should  be  allowed  a  certain  amount  of  space  free  for 
advertisement,  this  item  having  been  taken  into  considera* 
tion  when  arriving  at  the  amount  that  shall  be  charged  for 
floor  space.  The  catalogues  will  generally  sell  at  a  penny, 
but  if  the  finances  appear  flourishing  they  should  be  given 
away  as  they  are  by  no  means  bad  advertisements. 

On  the  subject  of  the  exhibits  there  is  little  to  be  said 
since  it  goes  without  saying  that  they  should  be  as  inclusive 
as  possible.  The  matter  not  being  entirely  in  the  hands 
of  the  organisers  it  becomes  necessary,  within  limits,  to  take 
whatever  is  offered  and  be  duly  thankful.  There  are,  how- 
ever, one  or  two  special  features  that  may  be  mentioned, 
including  the  office  or  stall  of  the  supply  management.  It 
is  not  necessary  to  exhibit  anything,  as  we  can  assume  that 
the  whole  field  is  covered  by  the  contractors  ;  the  function 
of  the  office  is  rather  that  of  an  inquiry  department  where 
information  of  any  sort  is  available  and  can  be  dispensed  to 
the  accompaniment  of  a  cigar,  or  in  the  case  of  ladies  a  cup 
of  tea.  It  should  be  enclosed  from  the  public  view,  taste- 
fully fitted  with  hired  or  loaned  furniture,  and  provided  with 
a  stock  of  the  department's  pamphlets,  and  price  lists 
of  every  description.  More  business  is  done  by  suolg 
means  than  by  any  amount  of  talk  in  a  crowded  hall,' 
and  the  slight  extra  expense  should  on  no  account 
be  allowed  to  stand  in  the  way.  Diagrams  should  be 
prepared  and  hung  on  the  walls  showing,  where  possible,  the 
increase  in  lamps  connected,  and  illustrating  such  points  as  the 
comparative  floor  space  taken  up  by  motors  and  gas  engines, 
and  the  amount  of  air  vitiation  by  various  illuminants. 
They  will  come  in  afterwards  for  the  office  or  showroom,  and 
are  always  useful. 

A  most  effective  way  of  demonstrating  the  value  and  con- 
venience of  electric  light  and  heat  is  to  fit  up  one  or  twp 
model  rooms,  equipping  them  with  up-to-date  electrical 
apparatus  in  working  order.  An  upholsterer  will  generally 
be  found  to  lend  the  furniture,  and  the  electrical  exhibits 
can  be  obtained  from  the  local  contractors.  Even  a  small 
hall  will  contain  a  couple  of  such  rooms,  which  can  be  built 
at  little  cost  with  matchboarding  covered  with  a  cheap  plain 
paper.  AVhat  are  generally  termed  side  shows,  and  exhibits 
of  a  nature  foreign  to  that  of  ^he  exhibition,  should,  if 
possible,   be .  dispensed   with.     The    writer    has    seen    gas 
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exhibitions  where,  to  make  both  ends  meet,  all  sorts  of 
miscellaneous  trades  have  been  admitted,  together  with 
"  flying  ladies "  and  other  denizons  of  the  penny  gaff. 
Proprietors  of  such  shows  will  often  pay  handsomely  for 
space,  and  hence  the  temptation  is  great,  but  the  effect  is 
bad  in  the  extreme  since  the  better  class,  whom  it  is  chiefly 
desired  to  reach,  are  deterred  fiom  patronising  the  exhibition. 
If  the  noise  of  running  machinery  is  not  too  great,  a  Ijand 
performing  at  stated  intervals  will  give  an  additional 
popularity,  and  failing  this  an  electrical  piano  is  a  good 
substitute.  Only  in  the  largest  undertakings  would  it  be 
possible  to  include  a  restaurant  of  larger  proportions  than 
the  usual  tea  stall,  but  in  any  case  some  such  arrangement 
should  be  made,  as  it  affords  an  excellent  opportunity  of 
demonstrating  electrical  cooking  in  actual  practice.  Plenty 
of  caterers  will  be  found  willing  to  undertake  the  supply 
and  management  of  the  stall  or  restaurant,  but  in  most  cases 
it  will  be  necessary  to  allot  them  space  free  as  the  business 
done  is  not  great. 

Before  leaving  the  subject  of  Exhibitions,  it  may  be 
helpfiri  to  tabulate  the  chief  items  of  expenses  and  receipts. 
For  anything  but  abnormal  conditions,  the  following  will 
be  found  practically  to  cover  the  ground  on  both  sides  : — 


Receipts. 

Rent  of  space. 

Sale  of  admission  tickets. 

Sale  of  catalogues. 


Expenses, 

Current  at  cost. 

Rent  of  ball. 

Insurance  of  exhibits. 

Advertising. 

Catalogues  and  tickets. 

Office  of  management. 

OrcTiestra. 

Cost  of  main  in  hall,  and-possibly-  -  - 

new  service. 
Extra  wages. 
Small  sundries. 

Necessarily  many  of  these  items  are  difficult  to  arrive  at, 
and  in  estimating  the  results  beforehand  a  good  sum  should 
be  allowed  for  contingencies. 

Upon  the  subject  of  lectures  little  can  be  said  beyond  the 
general  statement  that  although  direct  results  cannot  usually 
be  traced  to  them,  there  is  no  doubt  that  in  some  instances 
they  have  proved  of  value.  Assuming  good  organisation, 
success  will  entirely  depend  upon  the  locality.  In  some 
districts  lectures  dealing  with  modern  applications  of 
electricity  illustrated  by  experiments  and  working  apparatus 
have  done  much  to  help  development ;  in  others  they  have 
proved  more  or  less  fruitless,  attracting  little  or  no  attention. 
Before  inaugurating  any  such  scheme  it  is  necessary  to  con- 
sider very  carefully  the  temperament  of  the  local  population, 
always  bearing  in  mind  that  electric  cooking,  for  instance,  at 
present  necessitates  expensive  apparatus,  and,  therefore,  need 
not  be  preached  to  a  working  class  audience.  The  value  of 
lectures  probably  lies  more  in  the  interest  they  stimulate  in 
electrical  matters  generally  than  in  the  publicity  they  give 
to  any  particular  piece  of  apparatus.  Perhaps  the  best 
manner  of  feeling  the  local  pulse  is  to  offer  the  services  of  a 
lecturer  to  some  society  which  makes  a  feature  of  inaugurating 
series  of  educational  lectures.  If  interest  be  awakened  a 
special  series  might  be  started,  tickets  being  sent  to  every 
consumer,  actual  and  potential.  The  experiment  is  worth 
making,  as  the  cost  may  easily  be  kept  within  reasonable 
bounds  ;  if  a  good  audience  of  the  right  class  can  be  secured, 
there  is  no  doubt  that  lectures  will  materially  help  in  the 
task  of  educating  the  consumer. 

Lectures  to  emplojes  are  a  prominent  feature  in  the 
organisation  of  several  American  electricity  supply  companies. 
In  London,  the  Gas  Light  and  Coke  Co.  nave  for  some  time 
past  taken  full  advantage  of  this  indirect  means  of  expanding 
and.  improving  their  business,  but  little,  if  anything,  has  been 
done  by  electricity  supply  concerns,  although  there  can  be 
no  question  as  to  the  value  of  a  staff  whose  lay  membere,  to 
say  nothing  of  the  engineering  side,  are  equipped  with 
sufficient  technical  knowledge  to  enable  them  to  understand 
the  why  andwherefore  of  every  detail  of  their  work.  This 
question  is,  perhaps,  more  one  of  general  policy  than  publicity, 
but,  at  the  same  time  it  has  an  important  bearing  en  the 
latter  in  an  indirect  way. 

Having  no  example  in  this  country  beyond  the  enterprising 
Gas  liight  and  Coke  Co.,  it  is  necessai'y  again  to  turn  to 
America,  where  several  instances  may  be  found.  The  New- 
York  Edison  Co.  have  taken  up  the  matter  very  thoroughly, 


and  in  their  ofl^icc  building  have  provided  a  large  lecture 
hall,  which  ia  used  chiefly  for  this  pnr|x>ge.  Direct  and 
alternating  current,  and  also  a  gas  supply,  are  laid  on  to  the 
lecture  table,  and  the  experimental  equipment  includes  arc  and 
incandescent  lamps  of  all  types,  motors,  and  heating  and  cook- 
ing apparatus.  In  addition,  there  are  the  necessary  measuring 
instruments,  the  readings  of  which  are  thrown  on  a  screen 
by  the  aid  of  an  electric  lantern.  The  lectures  extend  over 
the  whole  field  of  electricity  supply,  including  the  neces.sary 
amount  of  theory.  They  are  delivered  twice  on  the  same 
day,  at  l.;^,0  p.m.  and  8  p.m.,  with  the  object  of  allowing  all 
members  of  the  staff  to  attend,  and  as  proof  that  they  are 
appreciated  it  is  only  needful  to  say  that  the  first  1 2  lec- 
tures delivered  were  attended  by  a  total  of  about  4,000  men. 
This  company  also  provides  a  technical  library  for  the  use 
of  its  employes.  The  educational  scheme  has  so  far  proved 
a  great  success,  and  besides  awakening  interest  in  the  work 
has  stimulated  industry  in  many  directions. 


PROCEEDINGS    OP    INSTITUTIONS. 


High-Tension  Porcelain  Line  Insulators. 

By  J.  LusTGABTEN,  M.Sc,  A.M.I.E.E. 

{.Abstract  of  paper  read  before  the  INSTITUTIOK  OF  Electbical 
Engineees  at  Manchester,  March  Uth,  1912.) 

Electrical  porcelain  is  eminently  suitable  for  permanent  exposed 
insulation,  for  which  it  best  fulfils  the  necessary  requirements. 

In  England  the  body  is  made  up  of  kaolin,  plastic  or  ball  clay, 
flint,  Cornish  stone,  and  felspar.  On  the  Continent  the  mixtures 
generally  contain  only  kaolin,  felspar,  and  quartz,  and  the  resulting 
porcelain  is  whiter,  while  the  electric  strength  is  probably  greater. 

Before  glazing,  the  English  vitrified  insulator,  though  hard  and 
of  good  electric  strength,  has  a  surface  which  attracts  moisture, 
though  without  sensibly  absorbing  it  :  this  surface  would  gather 
dirt  and  soot,  and,  owing  to  the  superficial  irregularities,  would  be 
very  difficult  to  clean.  For  this  reason,  and  no  other,  a  coating  of 
smooth  and  durable  glaze  is  used.  The  ingredients  of  this  glaze 
are  kaolin,  borax,  felspar,  whiting,  and  lead  monoxide.  The  glaze 
may  contain  different  metallic  oxides  to  give  either  a  yellow,  brown, 
green,  blue,  or  black  colour.  These  oxides  are  non-conducting,  and 
therefore  do  not  affect  the  insulating  properties  of  the  porcelain. 

In  German  practice  the  unvitrified  porcelain  is  dipped  into  glaze, 
which  consists  only  of  felspathic  materials  and  quartz,  and  is  sub- 
jected to  a  second  firing,  which  vitrifies  the  body  and  matures  the 
glaze  at  one  operation.  Of  the  coloured  glazes,  brown  and  green 
are  the  only  ones  that  can  be  successfully  produced  under  these 
manufacturing  conditions. 

The  American  method  is  very  similar  to  the  German.  The  con- 
ventional design  of  American  insulators  is  by  nesting  thinner  and 
more  shells  together  than  in  the  European  design. 

The  density  of  porcelain  is  about  23  to  2"4  :  English  electric 
porcelains  will  not  absorb  water,  whether  glazed  or  unglazed.  To 
detect  absorption  dip  a  broken  piece  of  the  insulator  into  water 
coloured  with  anilin  or  fuchsin.  No  coloration  should  be  main- 
tained at  the  break.  Bad  porcelain  can  be  detected  by  its  adhering 
to  the  tongue. 

The  linear  expansion  coefficient  of  hard  porcelain  ia  between 
0-0000045  and  O'COOOOt'S  (C),  being  less  than  that  of  glass.  This 
is  a  recommendation  as  the, porcelain  will  withstand  changes  of 
temperature  better.  The  more  felspar  in  it  the  greater  the  linear 
coefficient  ;  flint  has  the  opposite  effect.  The  relative  heat  conduc- 
tivity to  that  of  silver  (taken  as  100  per  cent.)  is  0"045  per  cent. 
Its  specific  heat  is  017. 

The  surface  leakage  is  more  important  than  leakage  through  the 
material,  and  has  nothing  to  do  with  the  material  itself,  but  depends 
upon  the  humidity  of  the  air  and  other  circumstances  affecting  the 
surface.  With  clean  glazed  porcelain  at  normal  temperature  and 
humidiiy  the  specific  resistance  on  a  test-piece  amounted  to  2  X  10'^ 
megohms.  The  die]<^tric  constant  obtained  with  direct  current  is 
about  .j"3.  With  alternating  current  the  value  for  a  frequency  of 
ijO  is  about  10  per  cent,  less,  diminishing  a  further  3  per  cent,  for  a 
frequency  of  100. 

The  requirement  for  a  high  electric  strength  is  a  thoroughly 
homogeneous  and  vitrified  mass,  which,  however,  is  difficult  to 
attain  with  increasing  thickness.  The  puncture  voltage  of  porce- 
lain plates  tested  between  a  sphere  and  a  plate  is  30  kilovolts  for 
0-1  in.,  65  for  0"2  in.,  and  94  for  04  in.  (R.M.S.  values). 

The  mechanical  strength  of  porcelain  in  compression  is  about 
30  tons  per  yq.  in.  The  exact  tensile  strength  is  difficult  to 
obtain  :  the  mean  is  about  10  tons  per  sq.  in.  The  shearing  stress 
of  good  cement  is  about  1,000  lb.  per  sq.  in. 

The  long  spans  which  have  come  into  use  subject  the  insulator  to 
very  great  stresses,  especially  at  corners  and  dead-ends.  In  the  pin 
type  the  pin  is  threaded  up  into  the  head  of  the  insulator,  so  that 
the  porcelain  is  only  in  compression  but  not  in  shear.  The  insu- 
lator can  be  designed  to  withstand  such  heav>  testing  loads  as  3  to 
4  tons,  the  pin  bending  before  fracture  of  the  porcelain  commences 
The  suspension  cemented  type  can  be  designed  to  withstand  a  con 
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tinued  shear  and  tension  up  to  5  tons.  In  practice,  conditions  are 
arrang-ed  so  that  the  wire  will  break  or  the  pin  will  bend  before  the 
porcelain  gives  way. 

In  hig:h-tension  insulators  the  surface  resistance  is  of  subsidiary 
importance.  The  sparking  between  two  electrodes  on  a  surface 
does  not  depend  upon  the  surface  resistance  (except  when 
moisture  is  deposited). 

Improvements  in  the  process  of  manufacture  have  made  it 
possible  to  produce  a  thickness  of  shell  of  f  in.  to  withstand 
100  K.v.  ;  above  this  small  cracks  or  Haws  in  the  interior  are  likely 


Fig.  1.— Solid  Insulator  ok  Three  Sections  uefork  Firing. 


to  occur.  The  practice  in  this  country  and  America  is  to  make 
two-piece  insulators  for  line  pressures  from  10  to  30  K.v.,  and  three- 
piece  from  30  to  50  K.v.  :  above  this  in  America  four-piece  insulators 
are  made  up  to  70  k  v.  ;  but  suspension  insulators  are  rapidly 
superseding  the  pin  type  from  60  k.v.  On  the  Continent  the 
single-piece  insulator  is  general  up  to  20  K.v.,  and  the  two-piece 
to  60  K.v. 

The  necessity  for  providing  large  air-spaces  is  due  to  the  flux 
density,  which  depends  upon  the  thicknesses  of  porcelain  and  air 
encountered  in  the  path  of  the  flux.  At  the  neck  the  flux  density 
is  greatest.  The  insulator  with  large  masses  of  porcelain  and 
narrow  airspaces  will  not  only  require  a  greater  charging  current, 
but  will  also  have  a  tendency  to  glow  in  the  air-pockets. 

As  the  pin  shell  has  the  smallest  diameter  at  the  neck  of  the 
insulator,  the  flux   penetrating   will  preduce   a  greater  potential 


ABC 

A,  English  (BuUers);  b,  American  (Locke) ;  c,  Gennan  (Hei-msdoif). 

Fig.  2. — Pin  Types  fob  Line  Pressures  of  35  k.v. 


gradient  than  the  others.  Oat  of  10,480  three-piece  insulators 
tested  to  a  dry  flash-over  voltage  of  195  K.v.  for  three  minutes, 
4,172  failed,  of  which  2,317  failed  in  the  pin  shell,  namely,  about 
r>5'o  per  cent.     Of  the  failures,  81*6  involved  the  pin  shell. 

The  necessity  for  a  large  cylindrical  air-space  between  the  bolt 
and  the  lowest  shed  is  evident.  A  narrow  air-space  may  lead  to 
brush  discharges  within,  especially  when  the  lowest  shed  is  wet. 
Curving  the  lowest  shed  outwards,  a  greater  striking  distance 
between  it  and  the  bolt  is  provided. 

Long  insulator  parts  have  a  large  capacity,  and  do  not  resist 
sudden  stresses  well.  Shorter  insulators  give  a  better  distribution 
of  the  flux,  and  enable  the  bolt  to  be  shorter,  thus  securing 
additional  mechanical  strength.  Large  diameters  give  increased 
capacity.  Wide  and  high  insulators  both  give  increased  electric 
charge,  and  flash-over  takes  place  by  surface  sparks. 

The  two  forms  of  electric  discharge — the  brush  and  surface  spark 
— are  responsible  for  the  flash-over  of  an  insulator  in  the  dry  state, 
the   brush  predominating  in  the  case  of  small  pin  insulators,  the 


Fig.  3.- -Surface,  Pilot  Spark,  and  Arc  on  Italian 
Insulator. 


surface  spark  for  very  large   insulators,   and  a  combination  of  the 
two  forms  for  medium -sized  insulators. 

As  the  pressure  on  the  insulator  is  gradually  increased  a  glow 
appears  at  the  neck  and  extends  to  a  surface  brush  down  the  shed, 
as  in  fig.  3.  The  glow  may  also  commence  within  the  pin  shed  and 
at  joints  if  the  flux  densities  are  high  and  are  sufiicient  to  pmduce 
the  requisite  ionisation.  With  increase  of  pressure  on  the  top  shed, 
streamers  or  surface  sparks  will  form.  Meanwhile  brush  discharges 
start  from  the  bolt  and  the  line  wire,  commencing  earlier  from  the 
wire  if  placed  in  the  side  instead  of  the  top  groove  of  the  neck. 
On  small  insulators  these  brubh  discharges  produce  the  pilot  spark, 
\^  hich  may  rtach  to  the  neck  via  the  surface  brush  or  direct  to  the 


line   wire,   as  in  fig.  3,  according  to  the  potential  gradient  acting 
along  these  respective  paths. 

The  length  of  the  surface  brush  is  influenced  by  the  humidity 
of  the  air,  though  not  sufficiently  to  afi'ect  the  flash-over  of  small 
insulators.  For  medium-sized  insulators  the  flash-over  voltage  is 
increased  3  to  9  per  cent,  and  for  the  largest  constructed  the  maxi- 
mum increase  is  about  20  per  cent,  with  increase  of  humidity. 
When  the  humidity  is  100  per  cent,  moisture  is  deposited  on  the 
surfaces,  and  a  lowering  for  all  sizes  will  be  produced. 

Rain  alters  the  appearance  of  the  discharges,  the  alteration  de- 
pending upon  the  amount  and  the  direction  of  rainfall.  With  a 
fine  drizzle  and  no  wind  the  top  surface  becomes  wet  and  the  glow 
and  surface  brush  disappear,  but  give  place  to  glowing  drops  of 
water  at  the  edge  of  the  top  flange.  The  flash-over  voltage  is 
reduced  on  account  of  the  diminished  spark  distance  and  the  point 
action  of  the  elongated  drops.  With  a  more  intense  rainfall  the 
brush  discharges  take  place  from  glowing  raindrops  of  one  shed  to 
the  moist  part  of  another,  and  the  spark  selects  the  shortest  path 
to  these  conducting  places.  When  the  rain  stops  the  moist  surfaces 
are  soon  dried  by  the  heating  effect  of  the  leakage  current  and  by 
the  action  of  the  electric  field. 

•A  high  potential  surge  due  to  a  direct  lightning  stroke  or  to 
induction  in  the  neighbourhood  of  the  line  may  cause  one  or  more 
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Fig.  4,  Fig.  5.  Fig.  6. 

Fig.  4. — Long  Shedded  Insulator  with  Nicholson's 

Arcing  Rings. 
Fig.  5. — Hermsdoef  Metal  Shed  Pin  Type  Insulator 
Fig.  6. — Hewlett   Interlink   Suspension  Type,  and 

BuLLERS'  Cable  Clamps, 

insulators  to  flash  over,  on  account  of  the  difficulty  with  which  the 
charges  travel  along  the  line  to  the  protective  devices.  Since  insu- 
lators are  now  designed  to  flash  over — rather  than  to  puncture — 
the  question  of  affording  complete  protection  against  damage  by 
arcs  is  important.  A  simple  method  has  been  devised  by  Nicholson. 
He  uses  two  metal  rings  concentric  with  the  insulator,  the  lower 
(of  greater  diameter  than  the  insulator)  attached  to  the  pin,  and  the 
upper  ring  (somewhat  larger  than  the  neck  of  the  insulator) 
su.«pended  from  and  connected  to  the  transmission  line  (fig.  4).  The 
rings  serve  as  a  safety  gap  for  the  arc.  That  this  device  has  been 
effective  has  been  shown  by  tests  make  on  the  60-k  v.  three-phase 
transmission   line  of  the  Niagara,  Lockport  and  Ontario  Power  Co. 
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Fig.  7. — Suspension  Series. 

Fig.  8. — Hermsdorf  Sunken-Cap  Type. 

Fig.  9. — Hermsdorf  Metal  Shed  Type. 

with  a  30,000-KW.  arc  at  the  line  pressure.     In  no  instance  was  an 
insulator  damaged. 

A  shorter  insulator  has  been  designed  which  replaces  the  topmost 
insulator  of  the  line.  Experience  shows  that  more  than  three-fourths 
of  the  insulators  broken  were  top  insulators. 

The  earthed  metal  ring  effects  a  redistribution  of  the  field.  It 
takes  up  part  of  the  flux  which  would  otherwise  enter  the  pin  shed, 
thus  producing  a  less  flux  density  and  causing  a  more  uniform 
distribution  among  the  other  shells,  with  less  danger  to  all  the 
shells. 

Fig.  5  shows  the  Hermsdorf  patent  metal-shed  insulator.  The 
metal  shed  of  large  diameter  effectively  protects  the  porcelain  parts 
against  wetting,  and  its  weight  and  price  are  less.  These  advan- 
tages are  greatest  at  voltages  between  40  and  70  K.v.,  but  below 
25  K.v.  they  are  not  maintained.  The  diminution  in  leakage-path 
in  this  insulator  is  counterbalanced  by  the  protection  it  offers  to 
rain.  Since  the  brush  discharges  occur  later,  and  since  the  produc- 
tion of  surface  sparks  is  minimised  (being  less  wet),  the  insulator 
can  be  made  shorter. 

The  increase  in  line  voltage  to  110  K.v.*  has  brought  about  the 
introduction  and  development  of  the  suspended  type  of  insulator,  on 
account  of  the  large  increase  in  weight  and  cost  of  the  pin  insulator 
required.  Above  a  pressure  of  50  K.v.  the  weight  and  size  of  the 
pin  insulator  increase  rapidly,  almost  as  the  third  power  of  the 
voltage.  The  price  will  have  a  similar  relationship. 

The  weight  and  price  of  the  suspension  units,  on  the  other  hand, 
will  increase  linearly  with  increasing  voltage,  each  disk  added  for 
increased  line  presure  being  identical  ;  GO  K.v.  may  be  taken  as  the 
pressure  at  which  the  suspension  insulator  becomes  economical. 

*  A  line  of  135  K.v.  is  at  present  under  coiistruction,  and  higher 
pressures  will  be  only  a  question  of  time  until  corona  on  the  line 
wires  will  be  the  next  question  to  consider. 
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The  HUHpenmon  type  i»  bettor  cleaiiHcd  by  rain,  itHsirniile  construc- 
tion and  comparatively  Bmall  Bize  t,'ive  no  difficulty  in  manufacture, 
and  the  HuspenHion  of  the  wire  below  the  earthed  croB8-arm  causes 
less  di.4turbance  of  the  line  due  to  liuhtninir. 

One  type  the  link  insulator — has  two  interlinked,  aemicircular 
holes  for  tie  wires.  The  second  type  has  the  metal  parts  concentric. 
These  consist  of  a  metal  cap  and  a  bolt  cemented  to  the  porcelain. 

With  the  fir«t  type,  in  case  an  insulator  breaks,  the  tie  wires  will 
still  hold  the  other  units  toffether,  and,  with  the  ample  safety 
factor,  prevent  a  shutdown.  The  tie  wires  may  break  from  the 
constant  rubbinpf  in  the  holes  and  from  a  possible  corrosion  by 
ozone  produced  by  any  electric  discharge  in  the  holes. 

Fig.  «,  the  Hewlett  form  of  the  General  Electric  Company,  is 
made  in  two  diameters,  6  in.  and  10  in.,  of  lengths  2i  in.  and  2:{  in. 
respectively.  The  larger  unit  has  a  dry  flash-over  of  about  80  to 
9.5  K.V.,  and  wet  50  to  5<)  K.v.  It  is  rated  for  a  line  voltage  of 
25  K.v.  Four  in  series  are  being  used  on  the  80  K.v.  Victoria 
Falls  and  Transvaal  Power  Company's  transmission  line  (length 
4.5  miles)  in  South  Africa  ;  but  on  a  new  line  of  the  same  company 
five  are  being  specified.  The  6-in.  diameter  unit  gives  a  dry  flash- 
over  of  about  50  K.V.,  and  wet  30  K.v.  Two  units  in  series  are  used 
at  Hayle,  Cornwall,  on  a  10  K.v.  line  of  Edmundson's  Electricity 
Corporation. 

The  larger  insulators  are  tested  to  3  tons  (compression),  and  the 
smaller  to  1  i  tons. 

The  cemented  type  can  be  made  so  that  the  porcelain  is  partly  in 
compression  and  partly  in  tension.  When  an  insulator  of  this  type 
fails  under  mechanical  stress,  it  is  by  shear  and  tension  combined. 

Fig.  8  is  a  Hermsdorf  type,  with  a  sunken  cap,  which  gives  the 
unit  greater  mechanical  strength  and  enables  the  units  to  be  brought 
nearer  together.  A  mechanical  test  shows  that  the  first  fracturing 
of  the  porcelain  occurs  at  5i  tons  :  at  8  tons  the  bolt  is  torn  out. 
It  is  to  be  employed  five  in  series  on  the  first  European  110  k.\. 
transmission  line — Lauchhammer-Groditz.     The  total  height  of  the 


Fig.  10.- 


-Sparking  over  Flanges  of  a  Suspension 
Series  under  Rain. 


group  will  be  3  ft.  9  in.,  whereas  on  the  American  lines  the  height 
of  suspension  groups  is  4  to  G  ft.  Fig.  9  is  a  metal-shed  form. 
By  curving  the  metal  shed  more,  better  mechanical  protection  and 
provision  against  weather  are  obtained. 

The  separation  of  the  shells  has  introduced  large  air-spaces,  thus 
the  total  capacity  and  charging  current  have  decreased  considerably. 
The  distribution  of  flux  density  is  more  uniforni  than  before 
separation,  and  therefore  there  is  less  liability  to  puncture.  The 
larger  number  of  units  which  can  be  used  in  contrast  with  the 
number  of  sheds  in  the  pin  type,  diminishes  the  flux,  the  flux  density, 
and  the  puncture  risk  ;  as  the  line  pressures  are  increased  the  addition 
of  units  gives  still  the  same  displacement  current.  Contrast  this 
with  the  pin-type  insulator,  which  increases  in  capacity  for  the 
higher  line  pressures. 

The  relation  of  dry  flash-over  voltage  is  not  proportional  to  the 
number  of  units.  But  the  safety  factor  against  flash-over  (t.f., 
ratio  of  flash-over  to  line  voltage)  is  made  smaller  for  higher  pres- 
sures, hence  as  a  first  approximation  the  number  of  units  is  propor- 
tional to  the  line  voltage. 

The  curve  of  (wet)  flash-over  voltage  and  number  of  units  is 
practically  linear.  This  is  a  great  contrast  to  the  pin-type  insulator. 
Thus  the  factor  of  safety— namely,  ratio  of  wet  flash-over  voltage 
to  line  voltage — is'higher  for  a  suspension  series  for  110  K.v.  than 
for  a  pin-type  insulator  of  even  60  k.v. 

Flashing  over  individual  units  is  not  desirable,  as  large  power  arcs 
tend  to  fracture  the  porcelain. 

To  safeguard  suspension  insulators  the  arcing  rings  mentioned 
above  can  be  utilised.  For  instance,  for  six  units  of  the  type 
shown  in  fig.  10  a  ring  on  the  topmost  cap,  another  on  the  line- 
wire  clamp,  and  one  on  the  middle  unit,  should  amply  protect  the 
series  from  a  large  power  arc. 

In  view  of  the  increasing  demand  for  high  pressure,  many  elec- 
trical porcelain  works  have  installed  transformers  up  to  300  K.v. 
There  are  three  methods  of  measuring  the  pressure  :  (1)  by  trans- 
former ratio  ;  (2)  by  the  Kelvin  electrostatic  voltmeter  reading  to 
100  K.v.  and  (3)  by  a  spark-gap.  In  the  first  method  the  pressure 
of  the  primary  is  obtained  on  a  Kelvin  electrostatic  voltmeter  (with 
mirror  attachment)  and  a  scale  length  of  3  ft.,  corresponding  to 
120  volts.     The  range  of  the  voltmeter  is  increased  to  600  volts  by 


a  resi.stance  of  100,000  ohms  place^l  acrom  the  primary  anu  tapped 
in  five  sections.  A  high  resistancf;  (20,^)<J0  ohms  per  kilovolt) 
plafX'd  on  the  secondary  winding  of  the  transformer  enables  the 
same  voltmeter  to  read  up  to  CO  K.v.  Onftillograph  records  and  the 
spark-gap  enable  the  maximum  values  of  the  preeanre  to  be  deter- 
mined. 

With  regard  to  the  spark-gap,  there  is  a  tendency  to  measure 
voltage  by  the  needle-point  spark-gap  Btandardi.«ed  by  the  American 
Institute  of  Electrical  Engineers.  Tho.se  who  have  worked  with 
the  gap  specified  know  that  it  is  difficult  to  check,  the  American 
values  and  even  to  repeat  their  own  results  on  successive  days. 
The  reason  for  this  lies  in  the  effects  on  the  brush  discharge  of 
humidity,  pressure,  and  temperature,  position  of  the  needles  with 
respect  to  the  supports  and  neighljouring  objects,  and  the  local 
conditions  of  the  circuit.  The  author  uses  spheres,  the  diameters 
being  chosen  so  that  no  brush  discharge,  or  rather  no  glow,  shall 
be  observed  at  the  sparking  voltage.  The  effect  of  humidity  is 
eliminated.  The  effect  of  temperature  can  be  corrected — the  spark 
potential  varying  inversely  as  the  absolute  temperatUiTe.  Varia- 
tions in  atmospheric  pressure  affect  the  spark  potential  less  before 
the  brush  stage  than  after.  Up  to  70  K.v.  (R.il.S.  values)  2  cm. 
diameter  spheres  are  .suitable,  to  125  K.v.  5  cm.,  and  200  K.v. 
10  cm. 

The  spark  voltage  is  determined  by  the  maximum,  and  not  by 
the  R.M.S.  value,  so  that  dividing  the  results  obtained  with  the 
spark-gap  by  V2,  the  equivalent  R.M.S.  sine  volts  are  obtained. 

The  puncture  test  is  the  routine  factory  test  applied  to  each 
shell,  and  the  completed  multi-piece  insulator,  to  ensure  against 
faults.  The  shells  are  tested  by  inverting  and  filling  with  water 
the  unglazed  parts  where  the  cement  is  to  be  attached  to  the 
groove  of  the  neck  of  the  head-piece,  and  to  the  bolt-hole  in  the 
case  of  the  pin  shed.  Connections  are  made  to  the  water  inside  by 
brass  chains  hanging  from  rods  overhead. 

Each  shell  of  a  large  multi-piece  pin  insulator  is  designed  to  have 
a  flash-over  voltage  equal  to  the  line  pressure,  the  assumption  being 
that  it  may  be  subjected  to  full  potential.  In  the  case  of  a  smaller 
insulator  the  shells  are  made  to  flash-over  at  nearly  twice  the  line 
pressure.  In  general  the  testing  pressure  is  adjusted  to  almost  the 
flash-over  voltage  for  each  shell  and  for  the  complete  insulator. 
The  whole  insulator  cannot,  of  course,  be  tested  by  a  voltage  equal 
to  the  sum  total  of  the  testing  pressures  of  the  individual  shells, 
as  this  will  be  much  in  excess  of  the  flash- over  voltage. 

Suspension  units,  except  the  interlink  type,  are  tested  in  the  same 
manner  as  the  pin  insulator.  The  units  of  the  interlink  type  are 
each  tested  between  the  tie- wires. 

There  seems  to  be  no  uniformity  in  the  duration  of  test  chosen  by 
different  firms.  In  America  one  minute  is  chosen,  and  at  one  of  the 
German  works  two  hours.  At  Hermsdorf  15  minutes  are  taken, 
but  if  a  puncture  occurs,  the  pressure  is  applied  for  another  15 
minutes,  and  so  on.  There  is  no  doubt  that  one  minute  is  too  short. 
A  total  duration  of  one  half  hour  is  quite  ample  to  eliminate  the 
defective  shells.  A  further  test  when  the  parts  are  cemented  ensures 
the  elimination  of  faulty  shells. 

To  determine  the  puncturing  voltage  of  the  insulator,  it  should  be 
tested  under  oil.  One  of  the  guarantee  tests — the  dry  flash-over 
voltage — should  be  made  on  one  of  the  samples  of  a  batch  sup- 
ported on  the  pin  and  (if  possible)  on  the  cross-arm,  as  used  under 
service  conditions.  The  practice  of  screwing  the  pin  direct  into  the 
porcelain  leads  frequently  to  breakage  of  the  screw-threads  if  not  of 
the  pin  shell.  This  may  be  avoided  by  wrapping  the  screw-end  of 
the  pin  with  hemp  or  cementing  with  Portland  cement.  An 
effective  practice  is  to  use  a  lead  or  malleable  iron  thimble  cemented 
to  the  porcelain  and  threaded  to  receive  the  pin.  The  pin  must  not 
be  screwed  well  home.,  but  a  small  turn-back  should  be  given  to 
allow  for  expansion,  especially  for  insulators  in  tropical  countries. 
In  the  absence  of  a  cross-arm  of  the  exact  size  as  in  practice,  a  bar 
2  in.  wide  will  suffice.  The  bottom  shed  of  the  insulator  must  be 
at  a  height  above  the  cross-arm  at  least  equal  to  its  radius.  A  half- 
inch  solid  conductor  attached  to  the  side  groove  with  a  coiled 
spring  or  with  a  pair  of  tongs  gives  the  dry  test  for  insulators  on 
corner  and  dead-end  towers.  Fixing  the  conductor  on  the  top 
groove  as  ordinarily  attached  gives  a  higher  flash-over  voltage  for  the 
insulator.  Susjiension  insulators  are  testea  with  the  top  unit 
suspended  from  the  cross-arm  and  the  half-inch  conductor  fixed  in 
the  clamp  of  the  lowest  unit. 

The  voltage  at  which  the  pilot  spark  occurs  constitutes  the  flash- 
over  voltage.  The  humidity,  pressure,  and  temperature  should  be 
recorded  for  each  insulator  test.  This  will  enable  the  testing 
engiue.-r  of  the  insulator  works  to  state  the  flash-over  voltage  of 
insulators  for  such  dift'erent  localities  as  a  dry  and  cold  mountainous 
region  and  a  moist  and  warm  plain. 

To  obtain  the  flash-over  voltage  of  an  insulator  under  rain  con- 
ditions in  a  test  room  a  spray  apparatus  is  employetl.  A  spray 
which  is  allowed  to  fall  in  a  parabolic  path  gives  the  most  accurate 
imitation  of  rain,  the  inclination  of  the  falling  drops  being  adjusted 
by  tilting  the  nozzles. 

The  greatest  rainfall  ever  recorded  in  this  country  was  0'3  in.  per 
minute,  in  Spain  0'4  in.  The  normal  maximum  for  heavy  storms  in 
this  country  is  about  01(1  in.  If  0"2  in.  per  minute  be  chosen,  this 
will  amply  cover  the  normal  maximum  obtaining.  The  flash-over 
voltage  is  not  reduced  much  with  (vertical)  precipitations  greater 
than  \  in.  per  minute,  but  within  this  value  the  differences  in  the 
flash-over  voltages  are  great. 

The  direction  of  the  spray  influences  the  wet  test ;  with  greater 
inclinations  a  wider  area  of  the  surfaces  become  wet.  From  actual 
tests  an  angle  of  45°  gives  a  mean  result,  and  it  is  about  the  direc- 
tion of  rain  in  a  strong  wind.  The  standard  precipitation  in 
England  and  America  is  *  in.  per  minute,  and  in  Germany  4  mm.  at 
an  angle  of  45'.  It  is  incorrect  to  incline  the  insulator  at  45°  and 
have  the  spray  falling  vertically  on  it.     A  false  value  of  the  flash- 
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over  voltage  is  obtained  on  account  of  the  water  running-  away  in 
a  stream  on  one  side. 

To  prevent  too  much  splashing,  due  to  the  pressure  of  the  water 
and  giving  low  readings,  the  minimum  distance  employed  by  the 
author  is  5  ft.  from  the  nozzle  to  the  vertical  line  passing  through 
the  centre  of  the  insulator  ;  the  tap  pressure  of  water  employed  is 
40  lb.  per  sq.  in.  The  time  element  is  also  very  important.  No 
readings  should  be  taken  at  less  than  15  minutes.  The  humidity, 
temperature,  and  pressure  should  be  duly  recorded. 

Water  in  the  frozen  state,  as  hoar  frost,  icicles,  and  snow,  is  a 
fair  insulator.  With  a  heavy  deposit  of  hoar-frost  on  all  surfaces 
the  leakage  is  not  much  greater  than  with  a  mist  or  fog. 

Snow  falling  at  a  temperature  below  freezing  point  wiU  generally 
form  a  cap  on  the  head  piece  of  the  pin  insulator  and  on  the  top- 
most unit  of  the  suspension  type.  The  flash-over  voltage  is  un- 
affected. Driven  snow  falling  at  a  temperature  above  freezing 
point  forms  a  thawing  mass  between  the  sheds  or  units,  and  we 
then  have  the  severest  conlitions  with  which  an  insulator  meets. 
Brush  discharges  (and  even  surface  sparks)  can  take  place  at  the 
line  pressure.  The  following  table  indicates  the  leakage  loss  of  an 
insulator  for  a  line  voltage  of  6,500  volts  under  various  outside 
weather  conditions. 


Weather 

Measurements  taken 

Calculated  for 

conditions. 

on  300  insulators. 

1  insulator. 

Dry 

15  watts  (about) 

0'05  watt 

Fine  dust 

46     „ 

0-15     „ 

Fall  of  snow  below  0°  C. ... 

70     ., 

0-25     „ 

Heavy  rain 

300  watts  max. 

1-00     „ 

Continued  drizzle  with  100 

per  cent,  humidity    ... 

320  watts 

1-10     „ 

Stormy    wind     and     very 

heavy  downpour 

450     „ 

1-50     „ 

Heavy   sleet    with    strong 

driving  wind 

650    „ 

2-20     „ 

Icicles  below  freezing  point  are  as  good  insulators  as  snow. 

The  behaviour  of  sooty  and  soiled  insulators  depends  upon  the 
state  of  the  weather.  The  author  has  obtained  scarcely  any  dififer- 
cnce  in  the  dry  flash-over  voltages  in  most  severely  soot-blackened 
and  dirty  insulators,  and  only  a  small  difference  in  the  voltage  at 
which  the  initial  discharges  commence.  On  a  damp  day  the  soot 
or  dirt  will  attract  moisture,  which  tends  to  lower  the  insulation 
resistance  and  to  start  the  initial  surface  discharges  with  ultimate 
flash-over  earlier  than  for  a  clean  insulator.  Experiments  con- 
ducted in  Switzerland  on  insulators  of  various  patterns  of  normal 
working  voltages  ranging  from  3,000  (Simplon  tunnel)  to  25,000 
(Beznau-Lontsch),  blackened  under  severe  conditions,  indicate  a 
lowering  in  the  flash-over  voltage  of  10  per  cent,  in  the  dry  state 
and  15  per  cent,  under  the  rain  test.  From  a  large  number  of 
insulators  exposed  for  a  number  of  years  to  the  smoke  and  dust  of 
a  porcelain  works,  measurements  of  leakage  loss  indicate  that  for 
clean  insulators  it  is  half  that  of  soiled  ones.  It  has  been  observed 
that  the  leakage  current  over  the  surfaces  attracts  soot  and  dust, 
especially  to  the  strong  parts  of  the  electric  field.  This  attraction 
for  smoke  must  be  duly  considered  in  lines  which  cross,  or  are  near, 
steam  railways. 

The  conditions  near  a  sea-coast  with  its  salt  fogs  are  more  severe 
than  for  an  insulator  in  dry  mountainous  regions.  The  salt, 
perhaps,  mixed  with  dust,  encrusts  the  sheds,  and,  becoming  damp, 
offers  an  easy  path  for  discharges.  Chemical  works  adjacent  to  the 
line  may  also  produce  trouble.  In  the  case  of  a  50-k.v.  transmission 
line  in  Norway,  near  some  carbide  works,  the  heavy  brush  discharges 
between  the  bolt  and  the  bottom  shed  necessitate  a  periodic  cleaning 
once  a  month.  The  suspension  type  has  the  advantage  of  being 
cleansed  by  rain  and  wind  in  a  better  manner  than  the  pin  type, 
and  for  such  localities  provides  considerably  less  leakage. 


DisctrssioN. 


Prof.  MaecHANT  said  that  one  of  the  best  ways  of  investigating 
the  distribution  of  stress  in  the  material  of  an  insulator  would  be 
by  using  a  modification  of  the  stream  line  apparatus  developed  by 
Prof.  Hele-Shaw  and  others.  Regarding  the  breakdown  voltages 
between  two  wires  wound  on  a  porcelain  cylinder,  the  cube  law  stated 
by  Mr.  Lustgarten  was  open  to  criticism.  If,  in  the  experiments,  the 
wires  had  been  increased  in  diameter  in  proportion  to  the  distance 
between  them,  and  the  cylinder  on  which  they  were  wound  also  in 
the  same  proportion,  a  linear  law  between  the  voltage  and  break- 
down distance  should  have  been  obtained. 

Mr.  J.  Burton  said  that  in  the  question  of  design,  the  Continental 
makers  had  certainly  stepped  in  advance  of  us.  The  nature  of  the 
English  body  enabled  our  insulators  to  be  made  in  one  piece  on  the 
thrower's  wheel  and  not  in  moulds,  and  this  made  them  a  much 
more  compact  and  solid  article  ;  it  also  enabled  the  finished  article 
to  withstand  a  greater  tensile  strain  than  was  the  case  with  porce- 
lain. The  English  ware  was  not  so  brittle  ;  it  was  a  little  stronger, 
and  its  puncture  value  was  not  quite  so  high.  The  design  of  the 
insulator  was  very  much  more  important  than  the  material  of  which 
the  insulator  was  made,  within  certain  limits. 

Mr,  H.  D.  Symonds  considered  that  surface  discharges,  and  arc- 
ing over  porcelain  insulators,  under  service  conditions  were  much 
more  severe  than  those  shown  iii  the  photographs,  which  were  taken 
with  a  testing  transformer.  I<Ir.  Lustgarten  recommended  a  30- 
minute  test,  and  for  porcelain  manufacturers  with  a  test  room 
equit)ped  to  test  many  insulators  at  once,  this  would  be  quite 
satisfactory.  For  the  electrical  manufacturer,  however,  a  voltage 
test  of  2i  to  3  times  normal  working  voltage  maintained  for 
.'  minutes  would  be  a  fair  and  satisfactory  one  for  discovering 
faulty   insulators.       If,   at  the  end  of  that  time  any  rise  in  tem- 


perature had  taken  place  on  any  insulator,  it  should  be  continued 
for  half -an-hour.  He  endorsed  the  author's  recommendation  that 
puncture  tests  on  porcelain  should  be  conducted  under  oil  ;  only 
under  such  conditions  was  it  possible  to  obtain  an  accurate  and 
reliable  value  for  the  dielectric  strength.  It  had  been  his  experi- 
ence that,  on  the  whole,  the  English  porcelain  was  superior  from 
an  electrical  point  of  view  to  the  German  material.  The  dielectric 
strength  of  the  English  porcelain  was  generally  a  little  higher,  and 
the  material  was  tougher  and  more  free  from  air  bubbles  than  the 
German  porcelain.  Tests  that  were  made  with  dirty  insulators 
depended  so  much  on  the  dirt  that  was  used,  that  it  was  not  safe 
to  assume  that  the  flash-over  voltage  was  not  appreciably  reduced 
by  the  accumulation  of  dirt  on  the  insulator.  The  condition  of  the 
dirt  and  its  ingredients  enormously  effected  the  result,  and  often 
the  difference  was  only  apparent  on  long-time  high-voltage  tests. 

Mr.  Pollard  Digby  said  that  the  author's  experiments  had 
been  conducted  presumably  with  Manchester  tap  water,  which  was 
probably  far  purer  than  Manchester  rain  water.  The  author's 
commercial  tests  were  both  excellent  and  practical.  The 
note  in  regard  to  sooty  insulators,  which,  in  a  dry  condition,  are 
practically  as  good  as  clean  insulators,  offered  an  interesting 
parallel  to  the  case  of  switch  oils,  which  had  practically  the  same 
dielectric  strength  when  black  through  suspended  carbon  as  when 
newly  received. 

Mr.  a.  B.  Mallinson  said  that  one  of  the  first  things  which 
impressed  one  when  proceeding  to  install  a  high-pressure  line,  was 
the  great  variety  of  insulators  offered,  each  type  being  claimed  by 
its  maker  to  be  better  than  any  others.  He  had  found  by  actual 
experience  that  it  was  necessary  to  multiply  what  the  manufac- 
turer said  by  about  four,  to  get  an  insulator  which  was  really  satis- 
factory. It  was  not  that  he  had  experienced  flashing-over  on 
them,  but  that  on  a  line  in  a  manufacturing  or  colliery  district, 
such  a  poor  insulation  test  was  obtained,  that  it  was  not  possible 
for  the  engineer  in  charge  to  get  a  true  idea  of  the  state  of  his 
equipment  without  insulating  the  line,  and  individually  testing 
the  sections  of  the  equipment.  For  instance,  at  a  colliery  working 
at  2,500  volts,  the  insulators  supplied  by  the  maker  for  a  5,000- 
volt  line  were  quite  useless,  as  unless  they  were  cleaned  every 
month  or  so,  it  was  impossible  to  get  an  insulation  test  of  more 
than  about  O'l  megohm  on  a  line  only  0'4  mile  in  length. 

Mr.  R.  G.  Cunlifpe  said  he  thought  many  engineers  who  had 
used  porcelain  insulators  would  appreciate  the  difference  between 
moulded  and  disk  spun  insulators.  It  had  been  his  experience  that 
moulded  insulators  broke,  owing  to  internal  stresses,  under  the 
action  of  very  slight  shock.  He  agreed  that  there  was  objection 
to  artificial  rain  water  tests,  as  he  had  found  great  variation  in 
specific  resistance  between  different  samples  of  tap  water.  The 
water  used  by  the  author  from  the  Corporation  mains  was  of 
very  high  specific  resistance.  He  agreed  that  a  coating  of  soot  or 
carbon  on  the  surface  of  an  insulator  would  not  have  any  effect  in 
dry  weather,  but  thought  that  in  wet  weather  the  effect  of  such  a 
conducting  coating  would  be  to  give  the  insulator  the  properties 
of  a  "  metal  shed  "  insulator. 

Mr.  a.  Teixeira  said  he  noticed  the  author  stated  that  the 
metal  shed  units  did  not  insure  the  arc  passing  from  metal 
to  metal.  The  arc  started  from  the  bolt  to  the  metal  shed  in 
each  insulator,  and  not  from  metal  shed  to  metal  shed.  This  was 
due  to  the  fact  that  the  distance  between  the  metal  sheds  was  very 
great.  The  arc  would  pass  from  metal  shed  to  metal  shed  if  the 
sheds  were  near  together,  as  in  the  case  of  the  sunken  cap 
insulators. 

Mr.  W.  Cramp  said  the  author  had  done  the  electrical  and 
porcelain  industries  a  great  service  by  calling  their  attention  to 
the  fact  that  surface  leakage  was  not  really  important,  if  the 
question  of  capacity  was  looked  after  properly.  This  point  could 
not  be  too  often  emphasised. 

Mr,  Lustgarten,  in  reply,  said  that  the  cube  relation  of  the 
spark  distance  and  spark  voltage  was  referred  to  in  the  paper  only 
when  the  surface  spark  condition  obtained.  When,  irrespective  of 
the  size  and  curvature  of  electrodes,  and  irrespective  of  the  thick- 
ness .of  the  dielectric,  a  high  potential  gradient  and  a  great  charge 
density  produced  the  surface  sparks,  the  relation  would  be  cubic  so 
long  as  the  flashing- over  was  wholly  due  to  those  -sparks  ;  but  if 
flashing-over  was  due  to  a  combination  of  the  surface  spark  and 
the  brush  discharge,  as  in  the  case  of  a  medium-sized  pin  insulator, 
or  as  iu  the  case  of  the  large  interlink-suspension  insulator,  the 
relation  would  be  intermediate  between  a  linear  and  a  cubic  law. 
The  greater  the  dielectric  constant  of  the  medium  between  the 
electrodes,  the  greater  the  tendency  to  produce  the  surface  sparks. 
Given  large  capacities,  whether  due  to  suitable  dimensions  of  elec- 
trodes, to  dielectric  between  or  to  ionised  air  adjacent  to  electrodes, 
the  surface  spark  resulting  would  give  a  cube  (for  large  distances  a 
fourth  power)  relation  for  the  spark  length  and  spark  voltage. 
Near  chemical  works  and  the  sea-coast  the  curved  insulator  under- 
went a  better  cleansing  action  by  rain,  and  could  be  more  efficiently 
cleansed  during  a  periodic  overhauling  by  the  linesmen.  As  the 
working  of  a  transmission  line  depended  largely  on  complete  safety 
against  puncture  of  an  insulator,  the  duration  of  the  routine  factory 
test  of  the  pieces  and  the  whole  insulator  should  not  be  curtailed. 
The  puncturing  of  the  faulty  insulators  became  less  as  the  time  of 
test  increased,  but  was  never  entirely  eliminated  ;  the  reliability 
against  puncture  was,  therefore,  greater  after  half  an  hour's  test 
than  five  minutes.  The  insulator  whose  temperature  rise  was  50°  C. 
and  above  should  be  discarded.  The  corrugated  tube  had  been 
largely  superseded  by  the  smooth  tube  for  bus-bar  and  switch  insu- 
lators. Artificial  rain  experiments  with  salt  and  distilled  water 
gave  no  difference  in  the  wet  flash-over  voltag*>  The  voltage  would 
depend  on  the  brush  discharge,  and  the  potential  gradients  at 
the  water  drops  would  not  be  sensibly  different  for  salt  or  distilled 
water,  especially  as  the  leakage  currents  were  so  small. 
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DomeHtIc  Electricity. 

CJJiird  Informal  IH.irvAKion  at  thr  Inktithtion'  OF  Electhicaj. 
Enoinkkrs,  fjmdon,  Maij  2nd,  1912.) 

In  openinjr  thiH  meeting,  the  President  obHcrved  that  more  BpeakerH 
than  ever  had  handed  in  their  names,  but  that  it  would  be  impossible 
to  prolonir  the  dihcussion  beyond  that  nipht. 

Mu.  W.  R.  Rawlinoh  said  that  from  his  experience  of  the  con- 
sumer, it  was  surprisinp  how  many  people  had  no  idea  that  heat 
was  obtainable  from  electricity,  and  as  there  was  also  an  impression 
that  electricity  was  costly,  there  was  considerable  scope  for  the 
publicity  people  to  remedy  this.  The  consumer  had  great  difficulty 
in  understanding  many  of  the  tariffs,  and  he  (the  speaker)  con- 
sidered that  no  tariff  should  necessitate  the  use  of  more  than  one 
supply  service.  He  had  known  cases  where  as  many  as  four  services 
were  used,  any  one  of  which  should  have  been  sufficient  ;  moreover, 
apparatus  was  very  frequently  returned  by  people  who  discovered 
that  the  alternatives  were  payinfc  for  energy  at  higher  prices  or 
installing  separate  wiring.  The  supply  authorities  had  too  many 
fads  and  special  fittings.  He  disagreed  with  Mr.  Faraday  Proctor's 
views,  as  that  gentleman  had  shown  that  municipal  councils  could 
not  be  trusted  to  manage  their  departments  on  commercial  lines, 
while  he  claimed  that  the  contractor  did  know  his  own  business. 
There  was  a  great  need  of.  co-operation  amongst  all  parties,  also  for 
some  standard  of  apparatus  which  would  reduce  the  amount  of  stock. 
Politically,  he  would  grant  full  powers  to  municipalities  to  hire  out 
all  expensive  apparatus,  as  they  were  better  fitted  financially  than  the 
contractor  for  this  work  ;  and  if  the  municipal  authorities  would 
agree  to  others  fixing  the  apparatus,  he  felt  sure  they  would  work 
together  harmoniously.  If  the  engineers,  contractors  and  manufac- 
turers would  meet  together  amicably  and  discuss  matters,  the 
industry  would  go  ahead. 

Mr.  Holmes  (Marylebone)  said  he  was  in  the  position  of  selling 
both  apparatus  and  energy  to  consumers.  Price  was  now  no  deterrent 
to  electrical  heating,  providing  a  suitable  tariff,  not  requiring  dupli- 
cation of  services,  was  offered,  and  that  suitable  apparatus  was 
installed  and  properly  used.  Those  who  had  experience  with  elec- 
tric cooking  knew  its  superiority  ;  a  suitable  tariff  was  not  so 
essential  as  regarded  the  wiring  question,  because  some  extra  wiring 
would  be  necessary.  The  chief  fault  was  in  the  apparatus,  although 
the  manufacturer  would  not  admit  it  :  he  could  see  no  advance  in 
the  design  of  apparatus  during  the  past  five  years.  The  manufac- 
turer and  contractor  had  no  interest  in  apparatus  after  it  was  paid 
for,  but  its  subsequent  service  particularly  affected  the  consumer, 
and  it  was  necessary  to  keep  in  touch  with  it.  There  was  no  serious 
reason  wuy  electric  cooking  should  not  be  adopted  at  Id.  per  unit. 
It  did  not  necessarily  add  to  the  peak  load,  as  there  was  a  great 
diversity  factor.  In  regard  to  the  last  speaker's  remarks,  he  believed 
the  contractors  had  consistently  opposed  "hiring  out"  by  local 
authorities,  and  he  asked  whether  the  announcement  was  official. 
In  conclusion,  he  urged  the  necessity  of  a  special  advertising  and 
sales  organisation,  which  could  do  work  which  many  contractors 
were  obviously  unfitted  to  do — the  consumer  must  be  the  first  and 
last  consideration. 

Mb.  Leonard  Tate  (Electrical  Contractors'  Association)  pointed 
out  that  the  contractor  could  not  affora  to  neglect  the  consumer 
at  any  time,  as  the  latter  influenced  future  work.  Moreover, 
"hiring  powers"  had  been  available  to  any  municipality  who 
cared  to  adopt  them,  for  some  years.  He  quoted  figures  to  show 
that  a  higher  energy  consumption  per  lamp  had  been  obtained  in 
towns  where  all  the  work  was  in  the  hands  of  contractors.  The 
■'Hackney"  clause,  to  which  reference  was  made  in  a  previous 
meeting,  was  in  the  L.C.C.  General  Powers  Bill.  He  added  that 
the  different  pressures  in  use  in  various  areas  deterred  the  con- 
sumer from  buying  expensive  apparatus,  which  might  be  only 
suitable  in  one  place,  and  for  this  reason  the  Electrical  Contractors' 
Association  had  agreed  to  the  question  of  "  hiring  powers,"  as 
mentioned  by  Mr.  Rawlings. 

Sir  John  McDonald  said  in  this  country  we  always  distrusted 
anything  new,  but  in  America  a  new  thing  was  carefully  considered 
to  see  what  use  could  be  made  of  it.  Speaking  as  one  of  the 
public  he  thought  that  popular  lectures  would  reach  a  great  many 
people,  who  could  not  be  reached  in  other  ways.  The  industry 
must  be  prepared  to  spend  money  on  advertising,  as  in  the  case  of 
any  other  commercial  undertaking. 

Mr.  C.  S.  Vesey  Brown  considered  that  the  industry  would  expand 
more  rapidly  if  certain  legislation,  individual,  and  tariff  defects 
were  removed.  The  rigid  adherence,  in  the  case  of  a  municipal 
supply,  to  the  principle  of  making  every  consumer  contribute  to 
the  profit  (not  only  to  the  revenue)  tended  to  check  the  use  of 
electricity— he  recalled  the  case  of  the  "Swings  and  the  round- 
abouts." He  had  used  electric  cooking  for  six  years,  and  during 
that  period  had  never  had  anyone  in  to  replace  heating  elements, 
because  they  were  easily  replaced  at  home.  He  further  added 
that  the  unit  was  an  indefinite  quantity  to  the  ordinary  consumer, 
who  also  held  back  sometimes  because  of  the  contradictory  advice 
he  received  as  to  whether  A.c.  or  d.c.  was  the  best  in  his  particular 
case.  He  suggested  that  an  effort  might  be  made  to  standardise 
supply  pressures,  and  thus  simplify  the  supply  of  lamps,  apparatus, 
&c.,  as  this  had  caused  considerable  annoyance  to  consumers  in 
the  past.  He  considered  that  the  electrical  industry  suffered  from 
too  much  individuality  ;  while  this  was  a  good  thing  in  its  way,  it 
would  be  better  if  the  introduction  of  new  and  untried  appliances 
were  controlled  by  responsible  bodies.  , 

Mr.  a.  C.  Campbell  Swinton  disagreed  with  the  last  speaker's 
views  as  to  new  appliances  ;  it  was  very  often  the  people  who  knew 
most  who  ventured  the  least,  while  the  outsider,  undeterred  by 
futute  difficulty,  plunged  in  and  accomplished  something.  Still,  it 
was  necessary  to  keep  in  touch  with  apparatus  after  it  was  in  use. 
He   asked — Was  it  possible  for  electric  cooking  apparatus   to  be 


placed  on  the  market  with  the  same  relative  profit  mar^rin  a«  in  the 
case  of  gas  apjtaratus  .' 

Mb.  Dowhino  discussed  the  early  efforts  at  electrical  heating  and 
cooking  following  the  Crystal  Palace  Kxhibition  of  ISC^n.  The 
business  lasted  for  a  year  or  two  in  connection  with  private  install- 
ations, there  being  no  public  supply  then.  When  the  latter  came 
the  price  was  too  high.  The  supply  engineers  had  hindered  the  in- 
troduction of  electric  cooking,  and  he  believe<l  the  gas  engineers 
adopte<^l  the  same  attitude  until  the  coming  of  electric  lighting 
compelled  them  to  turn  their  attention  to  its  possibilities.  He 
strongly  urged  the  value  of  a  school  of  electric  cookery,  granting 
suitable  diplomas,  the  graduates  of  which  would  spread  the  know- 
ledge of,  and  demand  for,  electric  cooking. 

Mb.  J.  S.  Highfield  agreed  as  to  the  necessity  for  simple 
charges  (involving  not  more  than  one  service  per  house),  and  as  to 
the  utility  of  standard  voltages,  if  only  they  were  possible.  The 
hiring  out  of  apparatus  was  the  great  thing  to  aim  at,  and  appa- 
ratus should  be  made  convertible  for  various  voltages,  so  that  its 
utility  would  be  increased.  He  thought  the  electrical  industry  was 
going  ahead  more  than  ever  before,  but  joint  action  was  necessary 
in  order  to  push  business.  He  emphasised  the  necessity  of  keeping 
in  view  the  earning  of  sufficient  profit  to  induce  people  to  put 
money  into  the  business. 

Another  speaker,  who  had  apparently  adopted  electricity  for 
every  possible  purpose  in  his  house,  said  that  his  total  bill  for 
light  and  heat  (including  two  tons  of  coal)  amounted  to  £10  per 
annum  ;  his  maximum  load  was  .5  kw. 
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15,203.  July  11th,  1898.  "Dynamos."  M.Deri.  Relates  to  field  magnets 
for  continuous  current  generators  or  motors,  with  two  or  more  poles.  The 
iron  of  the  magnet  is  a  hollow  cylinder  of  uniform  section  surrounding  the 
armature,  and  is  wound  with  two  groups  of  coils,  one  group  being  permanently 
connected  in  series  with  the  armature,  and  tending  to  produce  a  field  in 
opposition  to  the  current  in  the  armature.  By  this  means  the  field  produced 
by  the  other  group  of  coils  remains  in  a  fixed  position  while  the  armature 
current  may  be  varied,  or  the  rotation  reversed. 

16,129.  July  23rd.  1898.  "  Electrolysis."  0.  Imbay.  (Oesterreicher  Verein 
fur  Chemische  und  Metallurgische  Production  ;  Aussig  on  the  Elbe.  Bohemia). 
Relates  to  the  continuous  electrolysis  of  solutions  of  alkaline  salts,  especially 
alkaline  chlorides,  to  obtain  the  corresponding  hydrate  solution  and  chlorine 
gas.  The  anode  is  covered  by  a  bell  which  extends  some  distance  below  it, 
while  the  cathodes  are  outside  the  bell  and  generally  at  a  lower  level.  The 
electrolyte  is  introduced  through  a  tube  to  the  top  of  the  anode  compartment. 
The  chlorine,  as  it  is  formed,  passes  up  through  the  anolyte  thereby  agitating 
and  mixing  it,  and  escapes  through  a  tube.  By  this  arrangement  (he  layer 
formation  of  the  anode  and  cathode  liquids  is  maintained  without  the  use  of 
a  diaphragm, 

16,814,  August  3rd,  1898,  "Photo-telegraphy,"  F,  Silberstein,  A.  Pollak 
and  J,  ViRAG.  Relates  to  a  .system  of  photo-telegraphy  in  which  light 
passed  through  or  reflected  from  a  message,  ic,  is  projected  by  lenses  on  to  a 
number  of  selenium  cells.  The  cells  are  connected  to  a  distributor  and  to  a 
line  wire.  Light  from  a  source  is  i effected  from  a  mirror  on  to  the  face  of  a 
reflecting  polygonal  prism,  after  which  the  beam  of  light  falls  on  a  slit  in  a 
chamber  containing  photographic  paper.  The  receiver  is  synchronised  with 
the  transmitter.  The  receiver  source  of  light  is  preferably  a  triangular  hole 
in  a  screen.  To  produce  damping  in  the  telephone  vibrations  the  distributor 
contacts  may  be  doubled,  two  contact  brushes  or  arms  being  employed  ;  two 
reversed  batteries  may  also  be  used,  one  of  them  being  iiermanently  to  line. 
In  a  modified  form  of  receiver,  a  number  of  magnets  operating  wedge-shaped 
shutters,  are  operated  by  a  distributor  similar  to  that  used  at  the  transmitter 
station.  The  wedge  shutters  control  a  series  of  openings  corresponding  in 
number  to  the  selenium  cells. 

18,261.  August  25th,  1898,  "Teleferaph  relays,"  8.  G,  Beowk.  Relates  to 
relays  for  cables  and  other  telegraph  work.  .-V  coil  is  connected  to  line  and 
mounted  in  the  field  of  a  magnet,  and  is  either  connected  by  two  threads  or  by 
a  rigid  attachment  to  a  second  coil  arranged  in  the  field  of  an  alternating- 
current  magnet.  The  coils  of  the  alternating-  current  magnet  and  the  coil  are 
connected  respectively  to  a  commutator  and  a  rectifier.  The  commutator  is 
also  in  circuit  with  a  battery  and  the  rectifier  is  connected  by  lines  to  the 
receiver  or  the  next  section  of  the  cable.  Jtc. 

18,613,  August  30th,  1898.  "Telephone  systems."  J,  E,  Kinqsbiey. 
(Western  Electric  Co,,  U,S,A,)  Relates  to  improvements  in  telephone  systems. 
At  the  subscriber's  station  a  high-resistance  microphone  having  about  one- 
third  the  usual  amount  of  carbon  granules  may  br  employed,  an  ordinary 
receiver  being  connected  in  a  loop  circuit  with  a  conaenser.  The  bell  may  be 
arranged  as  a  shunt  across  the  receiver.  The  current  is  supplied  from  a 
central  station  generator  arranged  across  the  loop,  and  having  impedance  coils 
on  either  side  connecting  it  to  the  loop.  When  a  dynamo  charging  secondary 
cell  is  employed,  the  intennpiions  of  the  current  are  deadened  either  by  the 
insertion  of  impedance  coils  in  the  generator  mains,  or  by  making  the  armature 
and  commutator  with  a  large  number  of  sectors,  so  that  i,.e  interruptions 
would  form  a  very  'ligh  note. 

19,-246,  September  9th,  IS98,  "  (Date  claimed  under  Sec.  103  of  Act  of  1883, 
February  10th,)  "  Elrotric  distribution,"  B,  G,  Lammk,  Relates  to  the 
transformation  of  direct  currents  to  alternating  currents  by  means  of  a  rotary 
transformer  or  converter.  In  order  that  the  speed  or  rate  of  alternation 
may  bo  approximately  constant,  irrespective  of  changes  in  the  inductive  load, 
a  small  direct-current  generator  is  employed  for  exciting  the  field  magnets  of 
the  rotary  converter, 

20,008,  September  21st,  1898.  "  Electric  switches  :  cutouts."  M.  Lawton 
(trading  as  J.  Lawton  &  Sons),  Relates  to  the  manufacture  of  metallic  covers 
for  switches.  The  blanks  are  stamped  or  rolled  out  of  a  thick  plate,  and  the 
rolls,  Ac,  are  so  formed  that  the  centres  or  edges  of  the  plate  are  left  suflB- 
ciently  thick, 

20,20t),  September  23rd,  1898.  "  Ozone."  E.  AndreoIu.  An  ozoniser  con- 
sists of  a  glass  tube  coated  internally  with  metal  foil  or  deposited  metal,  or 
with  a  thin  layer  of  a  metallic  or  carbon  powder  and  surrounded  externally  by 
metal  rings  connected  by  slotted  longitudinal  bars.  The  distance  is  maintained 
by  providing  the  tube  with  enlargements  on  which  some  of  the  rings  rest. 

20,374.  September  24th,  If^gS.  (Date  claimed  under  Sec.  103  of  Act  of  1883, 
February  28th, I  "Controlling  electrically-propelled  trains,"  F,  E,  Case. 
Relates  to  means  whereby  any  number  of  electric  motors  on  cars,  when  coupled 
to  form  a  train,  can  be  controlled  from  a  single  point  on  the  train.  Each 
master  controller  has  three  switches  for  power,  reversing,  and  braking  respec- 
tively a°d  the  motor  controllers  are  similarly  divided.  An  additional  source 
of  power  carried  on  the  vehicle  supplies  current  for  working  the  motor  con- 
trollers and  the  bnikcs.  This  current  is  obtained  from  a  battery  which  is 
charged  by  a  motor  generator  worked  from  the  main  circuit,  an  automatic  cut- 
out being  interpolated.' 


780 


THE    ELECTRICAL    REVIEW. 


[Vol.  70.     No.  1,798,  May  10,  1912. 


a0,275.  September  24th,  1898.  (Date  claimed  under  Sec.  103  of  Act  of  18B3, 
February  28th.)  "  Controlling  electrically-propelled  trains."  E.  Thompson." 
Relates  to  means  whereby  any  number  of  electric  motors  or  cars  when 
coupled  to  form  a  train  can  be  controlled  from  a  sinftlo  point  on  the  train. 
Each  oar  is  complete  in  itself,  with  motor  and  controller  equipment,  and 
maste-^  <"o°trolleis  are  provided  on  the  train  in  the  dilYerent  cars  to  work  the 
motor  controllers  by  a  shunt  off  the  main  current. 

20,276.  September  24th.  1898.  (Date  claimed  under  Sec.  103  of  Act  of  1S83, 
February  28lih.)  '•  Controlling  electrically-propelled  trains."  W.B.Potter. 
Relates  to  means  whereby  any  number  of  electromotoi-s  on  oars  when  coupled 
to  form  a  train  can  be  controlled  frcm  a  single  point  on  the  train.  Each  car 
is  complete  in  itself,  with  motor  and  controller  equipment,  and  master  con- 
trollers are  provided  on  the  train  in  the  different  cars.  The  motor  controllers 
are  worked  from  the  pneumatic  pressure  brake  pipes,  but  the  valves  which 
determine  the  admission  to  the  operative  parts  are  electrically  controlled  from 
any  one  of  the  master  controllers. 

20,410.  September  27th,  1898.  (Date  claimed  under  Sec.  103  of  Act  of  1883, 
May  7th.)  "  Measuring  electricity."  H.  P.  Davis,  F.  Conrad.  Relates  to 
current  meters  for  alternating  currents.  A  laminated  electromagnet  is  excited 
by  current  supplied  to  a  coil.  Closed  circuit  coils  surround  parts  of  its  poles, 
the  currents  induced  in  them  producing  a  shitting  of  the  magnetic  field  in  the 
air-gap  r  f  the  core  and  turning  a  conducting  disk  carried  by  a  shaft  in  opposi- 
tion to  a  spiral  spring,  The  shaft  carries  a  pointer  over  a  graduated  circular 
dial, 

(To  be  concluded.) 


10.00'J.    "  Electrioally-heated  ovens."    Veritys,  Ltd.,  and  W.  G.  Pukin. 
April  27th.    (Complete.) 

10,029.    "Electrical  heating   units."    E.  C.  R.  Marks.    (Landers,  Frary, 
and  Clark,  United  States.)    April  27th.    (Complete.) 

10.032.    "  Protective  devices  for  electric  power  systems."    G.  Ellison  and 
M.  R.  H.  Mueller.    April  27th.    ((Complete.) 

10,041.    "Telephonic  headgear."'  E.  A.  Graham.    AprH  27th.    (Complete.) 
10,053.    "Submarine  cables."    Siemens  &  Halske  Akt.-Ges.    (Convention 
date,  April  28th,  19U,  Germany.)    April  27th.    (Complete.) 


PUBLISHED    SPECIFICATIONS. 


Copies  of  any  of  the  Sp'^oiflcations  in  the  following  list  maybe  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W,0.,  and  kt 
LiTerpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps), 


1911. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Oomplled  expressly  lor  this  journal  by  Messrs.  W.  P.  Thompsoh  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


B.  G.  Byng  and  C.  H.  Archer.    28,779. 
7,386.    March  24th.     (Sep- 


9,442.  "  Portable  electric  reading  lamp."  S.  J.  Levi,  T.  A.  Rose,  and  A.  H. 
Rose.    April  22nd. 

9,466.  "Automatic  brakes  for  electric  tramcars  and  the  like."  Count 
F.  C.  V.  Di  Castelletto.  (Convention  date,  April  22nd,  1911,  Germany.) 
April  22nd.    (Complete.) 

9,492.  "Electric-ignition  device  for  combustion  engines."  H.  Bauer  and 
M.  Eckmeier.    April  22nd.     (Complete.) 

9,499.  "  Methods  of  and  application  for  obtaining  simultaneous  radio- 
graphs." Siemens  &  Halske  Akt.-Ges.  (Convention  date,  April  2Ist,  1911, 
Germany.)    April  22nd.    (Complete.) 

9,502.  "Electro-magnetic  vibrators."  A.  H.  Nicholson.  April  22nd. 
(Complete.) 

9,520.  "Means  for  attaching  wires  and  cables  to  insulators."  H.  Parra. 
(Convention  date.  May  1st,  1911,  France.)    April  22nd.     (Complete.) 

9,539.     "  Magneto  attachment."    J.  Weller.     April  22nd. 

9,580.     "  Luminous  electric  devices."     L.  H.  Walter.    April  23rd. 

9,587.  "  Anodes  used  in  the  electrolysis  of  metallic  solutions."  F.  Hodoson. 
April  23rd. 

9,593.  "Method  of  charging  storage  batteries."  D.H.Wilson.  (Convention 
date,  April  24th,  1911,  United  States.)    April  23rd.     (Complete.) 

9,596.  "Mechanically-operated  search-lights."  M.  L.Severson  and  W.  S. 
SpiectElberg.    April  23rd.    (Complete.) 

9,609.  "  Electrolytic  process  for  cleaning  metal  articles."  Lanobein- 
Pfanhauser  Werke  Akt.-Ges.  (Convention  date,  April  25th,  1911,  Germany.) 
April  23rd.    (Complete.) 

9,612.    "  Electrolytic  process."    C.  J.  Reed.    April  23rd.    (Complete.) 

9,637.  "  Apparatus  for  actuating  conduit  covers  and  collector  ploughs  of 
electric  railways."  D.  Samaia.  (Addition  to  23,495,  1911.)  April  23rd. 
(Complete.) 

9,644.    "  Synchronous  dynamo-electric  machines."  E.Rosenberg.  April  23rd, 

9,647.  "Electric  circuit-breakers  and  the  like."  E.  A.  Fagerlund,  (Con- 
vention date,  April  24th,  1911,  Sweden.)    April  23rd.     (Complete.) 

9,706.    "Electric  incandescent  lamps."    G.A.Lee.     April  24th. 

9,714.     "Telephones."    C.  F.  Killar  and  J.  C.  Grove.     April  24th. 

9.733.  "Telegraphy."     E.  S.  Hedrtlet.     April  24th. 

9.734.  "  Insulators."    T.  Wittris.     April  24th.     (Complete.) 

9.735.  "  Methods  and  apparatus  for  charging  storage  batteries,"  D.  H. 
Wilson.    (Addition  to 9,593, 1912.)    April  24th.     (Complete.) 

9.751.  "  Apparatus  for  phonographically  recording  telephonically  transmitted 
conversations."  Firm  Wai.seck  &  Starcke.  (Convention  date,  October  30th, 
1911,  Germany.)    April  24th.     (Complete.) 

9.752.  "  Apparatus  for  phonographically  recording  telephonically  transmitted 
conversations."  Firm  Walseck  &  Starcke.  (Convention  date,  November  2Bth, 
1911,  Germany.)    April  24th.    (Complete.) 

9.753.  "  Protective  arrangem^ts  for  electric  distribution  systems."  A. 
Retrolle  &  Co.,  Ltd.,  and  H.  K.  Trechmann.    April  24th. 

9.771.  "  Electric. sign  system  and  apparatus  therefor."  E.  M.  Wildey  and 
H.  C.  Merrett.    April  25th. 

9,789.     "  Magnetic  toys."    A.  G.  Owen  and  J.  F.  Bennett.    April  25th. 

9,804.     "Electro-magnets."    A.  T.  Dowdell.    April  25th. 

9,806.  "  Electric  incandescent  lamp-holder  with  locking  device."  J,  G.  J. 
MacSheehy.    April  25th. 

9.814.  "Rheostats,  motor-starters,  and  like  apparatus."  A.  E.  R^JlLPH  and 
L.  Weekes.     April  25th. 

9,823.  "Disk  armatures  for  continuous-current  electric  meters."  Siemens- 
Schuckertwerke  G.m.b.H.  (Convention  date,  April  26th,  1911,  Germany.) 
April  25th.    (Complete.) 

9,826.    "Wireless  signalling  and  the  like."    E.  O'Toolk.    April  25th, 

9,861.  "  Construction  of  electric-heating  devices."  G.  Cooper.  (P.  Boelling, 
Germany.)    April  25th.    (Complete.) 

9,876.  "  Apparatus  for  controlling  direct-current  electric  motors."  Siemens 
Bros.  Dynamo  Works,  Ltd.,  and  P.  Lydall.    April  25th.    (Complete.) 

9.900.  "Devices  for  adjustably  suspending  electric  and  other  lamps, 
electroliers,  gas  pendants  and  the  like."  W.  H.  Biurce.  April  26th. 
(Complete.) 

9.901.  "  Grip  fittings  for  electrical  conduits,  junction  boxes,  ceiling  boxes, 
cut-out  boxes  and  tlie  like."     F.  E.  ForbesiTer.    April  26th. 

9,908.  "Obtaining  motive  power  in  combination  with  electricity  and  the 
apparatus  employed  therein."    J.  Macnah.     April  26th. 

9,1)09.  "  Electric  fixtures."  S.  Tkocd  and  J.  H.  Dale.  April  26th. 
(Complete.) 

9.910.  "Outlet  boxes."  8.  Trood  .and  J.  H.  Dale.  April  26th.  (Com- 
plete.) 

9.911.  "Electric  fittings."  S.  Trood  and  J.  H.  Dale.  April  26th. 
(Complete.) 

9,941.  "  Manufacture  of  electric  incandescent  filaments  or  bodies."  F 
Hansen  and  W.  F.  Mohr.     April  26th. 

9,ft8l.  "  ProceFS  for  the  manufacture  of  drawn  tungsten  wires  or  the  like." 
C.  H.  Fischer.    April  26th. 

9.983.  "  Incandescent  electric  lamps."  W.  J.  Lusted.  April  26lh,  (Com- 
plete.) 


Electrical    Heating    Apparatus 

December  21st. 
Thehmo-Electric  Gravity  Motor,    E.  E.  Rouse 

teiuber  25th,  1911.) 
Electrical  Time-Switches.    S.  Chiger.    8,585.    April  6th. 
Brushes  for  Dynamo-Electric  Machines.    G.  Engich.    8,666.    April  7th. 
Electrically-Controlled    Grab   Hoist   Gear.     K.  Briill.     8,798.    April  8th. 

(October  10th,  1910.) 
Wireless  Telegraphy.     Sir  O.  J.  Lodge  and  E.  E.  Robinson.    8,806.   April  8th. 
Methods    of    and    Machines    for    Making    Battery    Plates.     W.  E.  Lake. 

(United  States  Light  and  Heating  Co.)    8,814.    April  8th. 
Hand  and  Belt  Electric  Lamps.    W.  Thomson.    8,846.    April  10th. 
Electrical   Measuring    In.struments.       W.  E.   Lake.      (Weston    Electrical 

Instrument  Co  )    9,000.    April  11th. 
Electric  Arc  Lamps.    J.  S.  Hecht  and  A.  T.  Dowdell.    9,072.     April  12th. 
Magnetic  Compasses.     Kelvin  &  James  White,  Ltd.,  F.  W,  Clark  and  H.  W.  P. 

Chetwynd.    9,347.    April  15th.    (Cognate  application,  No.  18,630  of  1911.) 
Constant-Speed    Devices    for    Driving    Motor-Car,    Lighting,    and    like 

Dynamos.     L.  van  Celst.     11,738.    May  15th.     (May  14th,  1910.) 
Soldering  of  Electric  Conductors  and  the   like.     C.  E.  Egner.    11,841. 

May  16th. 
Automatic  Regulators  for  Dynamo-Electric  Machines.    H.  Hirst  and  A.  E. 

Angold.     13,477.    June  6th. 
Regulation  of  Electric  Generators  Driven  at  Varying  Speeds,    British 

Thomson-Houston  Co.  and  A.  P.  Young.    18,650.    June  7th. 
Memorandum  and  i;,ike  Appliances  for  use  in  Connection  with  Telephone 
and    other   purposes.     E.  p.  M.  Branson  and  P.  H.  Bowden.    16,394. 
July  24th.     (Cognate  application.  No.  120  of  1912.) 
Automatic   Regulating    Mechanism   Applicable   to    Electric  Generators. 

L.  V.  Grillet  and  J.  B.  Truchetec.     17,419.    July  31st. 
Inductive  Wireless   Telephone   and   Telegraphic  Installations.    H.  von 

Kramer.     17,634.    August  3rd, 
Electric  Switches.    H.  A.  Crabb,  A.  H.  P.  Perl  and  C.  H.  Hutchinson.    18,667. 

August  19th. 
Attachment  for   Insulator-Carrying  Arms  to  Telegraph  and  like  Poles. 

Bullers,  Ltd.,  and  E.  H.  Chambers.     18,680.     August  19th. 
Manufacture  op  Electrical  Coils.    W.  E.  Lake.    (Weston  Electrical  Instru- 
ment Co.)    19,116.    August  24th.     (Divided  application  on  No,  9,000  of  1911. 
April  11th.) 
System  of   Electric  Propulsion  for  Vehicles.    J.  T.  Lister.    19,747.    Sep- 
tember 5th. 
Automatic  Electric  Circuit-Breakers.    J.  Cuculic.    20,161.    September  11th. 
Electromagnetic    Reciprocating    Motors.      W.   E.   Lake.      (Dulles-Baldwin 

Electric  Drill  Co.)    21,806.    October  3rd. 
Electrically-Heated  Soldering  Irons.    Evershed  &  Vignoles,  Ltd.,  S.  Ever- 
shed  and  W.  Clark.    24,933.     November  8th. 
Tislephone    Cabinet   to    Ensure    Privacy   of   Conversation.     J.  J.  Webb. 

26,296.    November  24th. 
Electric    Ignition    Apparatus    for    Internal-Combustion    Engines.      C.  F. 
Kettering.    28,539.    December  19th.    (Divided  application  on  No.  5,S02  of 
1911.    March  9th.) 


1912. 

Electric  Vapour  Apparatus  with  Several   Liquid   Electrodes.     Ges.  ftir 
Elektrotechnische  Industrie.    4,588.  February  15th.   (November  10th,  1911.) 

Means  and  Apparatus  for  Storing  and  Transporting  Incandescent  Electric 
Lamps.    E.  H.  Archer.    2,319.    January  29th. 

Intercomjiunication  Telephone  Systems.  E.  R.  Corwin.  3,098.  February  7th, 


The  Li^htin^  of  the  Ideal  Home. — The  Exhibition  at 

Olympia  is  over,  but  perhaps  it  is  not  too  late  to  draw  attention  to 
the  inefficient,  inartistic  and  altogether  un-ideal  methods  of  lighting 
employed  in  the  Ideal  Home.  The  organisers,  who  had  built, 
decorated  and  furnished  the  house  in  an  extremely  beautiful  and 
convenient  manner,  seem  in  the  matter  of  artificial  lighting  to  have 
had  no  ideas  beyond  the  glaie-accentuating  conical  opal  shade  and 
some  common  patterns  of  so-called  ornamental  shades'  which  do 
nothing  but  absorb  from  20  to  50  per  cent,  of  the  available  light. 
Why  was  no  advantage  taken  of  the  several  types  of  efficient 
prismatic  glass  reflectors,  or  of  one  of  the  recent  forms  of  indirect 
lighting  .'  Either  of  these  systems  of  lighting  would  have  provided 
an  illumination  far  and  away  more  economical  and  beautiful  than 
the  unfortunate  method  actually  employed  The  least  we  can 
hope  is  that  the  organisers  of  the  next  Ideal  Home  Exhibition  will 
have  learned  in  the  interim  to  appreciate  the  importance  of  efficient 
lighting  in  the  domestic  scheme. 
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THE   I.E.E.  AND   THE   NEW  ARTICLES. 


On  Thursday  last  week,  at  an  extraordinary  geiieral  meeting 
of  the  Institution,  the  new  and  revised  Articles  of  Associa- 
tion were  adopted  with  almost  unanimous  consent  :  the 
basis  is  broadened,  the  subscriptions  are  raised,  and  the  other 
amendments  to  which  we  have  already  referred  have  been 
appioved — subject  only  to  the  formality  of  a  contirmatory 
resolution  at  a  meeting  to  be  held  on  May  aoth.  The  new 
Articles  will  come  into  force  on  .July  1st,  with  the  exception 
of  those  relating  to  fees  and  subscriptions,  which  do  not  take 
effect  until  the  end  of  1912.  The  fact  that  the  Committees  of 
the  Local  Sections  have  expressed  their  approval  of  the  Articles 
in  their  amended  form  augurs  favourably  for  their  satisfac- 
tory working.  Tbe  upheaval  which  took  place  in  November 
last  has  not  only  proved  highly  beneficial  in  the  result  to 
the  Institution,  in  more  ways  than  one,  but  also  should  serve 
as  a  very  useful  indication  to  the  Council  that  no  harm  will 
be  done  in  the  future  conduct  of  the  affai's  of  the  Institu- 
tion by  taking  tbe  general  body  of  the  members  more  fully 
into  its  confidence  and  consulting  their  views  when  occasion 
arises — in  fact,  by  keeping  as  closely  as  possible  in  touch 
with  the  membei-8  as  a  whole.  It  cannot  be  denied,  we 
believe,  that  the  revised  Articles  are  much  better  than  the 
original  proposals,  and  this  result  has  been  achieved  simply 
by  direct  contact  with  the  Local  Sections  and  the  members 
generally. 

It  is  true  that  some  of  the  provisions  are  still  viewed  with 
distaste  by  certain  members,  but  it  is  impossible  to  please 
everybody,  no  matter  how  much  and  how  often  the  clauses 
are  altered,  and  it  is  to  be  hot)ed  that  the  objectors,  having 
regard  to  the  strong  body  of  support  accorded  to  the  new 
code,  will  loyally  accept  it  as  the  considered  judgment  of  the 
Institution,  and  do  their  best  to  assist  the  Council  in  carry- 
ing it  into  effect.  AVe  cannot  help  thinking  that  some  of 
the  criticisms  that  are  still  directed  against  the  Articles  are 
l)ased  upon  misapprehension.  For  e.xaniple.  the  bulk  of  the 
Council  will,  as  formerly,  consist  of  full  ^lenbers,  together  with 
three  Associate  Jktembers  and  three  Associates.  It  is  argued 
that,  as  the  Associate  ^Members  form  by  far  the  largest 
class — numerically  equal  almost  to  all  the  other  classes 
together,  inchuiing  the  Students — they  ought  to  be  much 
more  strongly  "  represented  "  on  the  Council.  But  this  is  a 
totally  wrong  point  of  view.  As  the  President  has  pointed 
out  more  than  once,  there  is  no  intention  of  "  representing  " 
individual  classes  on  the  Council  at  all  ;  the  important 
thing  is  to  get  the  best  men  on  the  Council,  and  the  pro- 
vision enabling  Associate  Members  and  Associates  to  sit  on 
the  Council  was  framed  purely  with  this  object  in  view — for 
many  members  of  these  classes  are  men  of  undoubted  ability, 
although  for  various  reasons  they  have  not  chosen  or  have 
not  possessed  the  necessary  statutory  qualifications  to  enter 
the  class  of  Member.  Every  member  of  the  Council  is  in 
dutv  bound  to  act.  as  far  as  possible,  in  the  best  interests  of 
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every  class  and  section  of  the  Institution,  and  the  question  of 
class  representation  is  totally  irrelevant. 

Again,  there  is  a  strong  tendency  to  raise  the  question  of 
value  for  money — to  ask  "  What  do  I  gain  by  belonging  to 
the  Institution  ?  "  But  there  is  such  a  thing  as  patriotism 
— not  only  national,  but  also  local,  and  again,  professional. 
Every  member  of  the  electrical  profession  and  industry 
should  rather  ask  himself  whether  it  is  not  his  duty  to 
afford  support  to  the  Institution  which  represents  those 
interests,  to  add  to  it  the  strength  of  numbers  and  the 
monetary  means  to  enable  it  to  act  effectively.  He  may  or 
may  not  receive  what  he  considers  an  adequate  direct  return  ; 
but  he  will  certainly  benefit  indirectly  by  the  improved 
standing  of  his  profession  and  the  reforms  which  can  be 
brought  about  by  a  strong  united  body.  Even  from  tie 
more  selfish  standpoint,  the  question  should  not  now  be 
"What  do  I  get  for  it,"  but  rather  "What  shall  I  get," 
for  it  has  been  clearly  shown  that  with  increased  funds  at  its 
disposal,  the  Council  will  be  able  to  carry  out  many  desirable 
projects  which  at  present  it  cannot  accomplish  for  lack  of 
means.  These  points  were  well  brought  out  by  Mr. 
Hammond  in  November  last,  and  we  do  not  propose  to  ir  sort 
a  list  of  the  proposed  new  schemes.  Suffice  it  to  say  that 
many  very  desirable  departures  from  precedent  are  under 
contemplation,  which,  when  carried  out,  should  place  the 
Institution  in  the  foremost  rank  of  up-to-date  Kcieties. 

We  hear  a  good  deal,  too,  of  the  "  broader  policy  "'  of  the 
President,  who  has  laboured  so  indefatigably  to  arouse  the 
Institution  to  a  fuller  realisation  of  its  possibilities  and 
duties.  It  would  be  well  that  there  should  be  no  misappre- 
hension on  this  point,  lest  those  who  expect  to  see  a  sudden 
change  of  policy  should  meet  with  disappointment.  If  we 
rightly  interpret  the  intentions  of  Mr.  Ferranti,  he  does  not 
contemplate  anything  of  the  kind.  He  has  endeavoured 
rather  to  accelerate  the  progress  of  the  Institution,  to  instil 
broader  views  of  its  proper  functions,  and  to  imbue  its  members 
with  his  own  unfailing  optimism  ;  he  has  seen  the  danger  of 
stagnation,  of  falling  into  a  rut,  of  lack  of  co-ordination  of 
effort,  and  has  striven  to  make  the  members  all  pull  together 
in  the  same  direction — that  of  the  common  welfare.  We  believe 
that  his  efforts  will  bear,  and  have  already  borne,  abundant 
fruit,  and  that  the  effects  of  his  two  years  of  office  will  con- 
tinue to  be  felt  for  man^  years  to  come.  What  we  all  want 
to  see — he  most  of  all — is  the  Institution  a  great  power 
working  for  the  true  benefit  of  the  industry  in  every  possible 
way,  and  we  hope  that,  under  the  new  regime,  we  sliall  soon 
see  that  desirable  object  in  great  measure  attained. 


„,     „  .  An  important  Association  has  lust  been 

The  British      .         j        j      ^u       v         xxi  .i     xi 

Engineers'       foimed  under  the  above   title,   with   the 

Association,  object  of  establishing  itself  as  a  great 
national  organisation  for  the  promotion 
of  the  overseas  interests  of  the  British  engineering  industry 
as  a  whole — not  to  serve  the  interests  of  any  one  firm  or 
clique,  or  to  carry  on  trade  in  any  way,  but  to  overcome 
the  obstacles  by  which  our  trade  is  hampered.  The 
Association  was  formed  by  22  well  -  known  British 
engineering  firms,  and  even  before  incorporation  (which 
took  y)lace  on  April  2()th)  it  included  some  (10  members, 
most  of  them  being  firms  of  the  highest  standing,  while 
others  were  awaiting  election. 


The  efforts  of  the  Association  will  be  directed  for  the 
present  exclusively  to  China,  where  the  organisation  and 
strengthening  of  British  engineering  interests  is  urgently 
needed  :  the  constitution  is  drawn  up  on  broad  lines 
by  no  means  restricting  the  action  of  the  Association  to 
foreign  trade  alone,  and  includes  the  promotion  or  opposition 
of  legislation,  the  circulation  of  information  and  statistics, 
support  to  the  British  Government  and  other  influential 
organisations,  and  keeping  a  watch  upon  the  methods 
and  progress  of  foreign  competitors.  Other  objects  are  to 
encourage  the  predominance  of  British  technical  instructors 
in  Asiatic  and  other  schools,  to  facilitate  the  training  of 
Oriental  engineers  in  British  colleges  and  works,  and  to 
promote  the  use  of  the  English  language  as  the  recognised 
medium  of  engineering  business. 

A  Commissioner  will  be  established  in  China,  communi- 
cating direct  with  the  head  oflBce  of  the  Association  in 
London,  and  will  assist  members  visiting  China  with  advice 
and  information. 

Candidates  for  admission  must  be  hona  fide  British  manu- 
facturers of  engineering  products  or  articles  accessory  to 
engineering  plant,  "other  than  those  whose  interests  in 
foreign  manufactures  or  otherwise  might  be  antagonistic  to 
the  objects  of  the  Association."  Whether  this  is  so  will  be 
determined  by  the  Council,  each  case  being  considered  on  its 
merits.  The  members  will  receive  prompt  reports  on  Chinese 
trade  matters,  which  will  be  issued  only  to  members,  and 
will  be  warned  against  undesirable  business  connections  in 
China  ;  they  will  also  be  enabled  to  collaborate  and  to  gain 
other  advantages. 

The  importance  of  China  as  a  market  for  British 
engineering  products  is  so  self-evident  as  to  need  no  em- 
phasis, and  under  the  new  regime,  when  things  have  settled 
down,  there  is  every  prospect  that  an  enormous  development 
will  rapidly  take  place  ;  China,  in  fact,  will  probably  become 
one  of  the  greatest  markets  for  engineering  plant,  but 
whereas  in  the  case  of  Japan  our  early  influence  was  deeply 
established,  and  its  effects  are  still  active,  in  China  we  find 
ourselves  at  the  outset  in  competition  with  our  modern 
rivals,  whose  Governments,  moreover,  effectively  assist  their 
agents  in  diverting  trade  to  their  own  people.  In  the 
absence  of  any  similar  support  our  manufacturers  are  well 
advised  to  join  hands  with  a  view  to  counteracting  the 
strenuous  campaign  which  is  being  conducted  by  Germany 
and  the  United  States  in  the  Far  East.  That  immense 
benefits  can  be  secured  to  British  interests  by  energetic  and 
judicious  action  is  certain,  and  we  gladly  extend  a  hearty 
welcome  to  this  very  excellent  Association. 


The  relations  between  the  manager  and 
anager  an  ^^^  scientist  form  the  subject  of  an  in- 
teresting  article  by  Mr.  H.  F.  Stimpson  m 
Cassier's  Magazine  for  April,  the  "  scientist "  referred  to  in 
this  connection  being  representative  of  the  investigators 
needed  by  large  manufacturing  firms  to  supply  special 
knowledge  for  the  improvement  of  their  methods  and 
products. 

According  to  Mr.  Stimpson,  suggestion  systems  and  com- 
mittees of  foremen  are  expedients  devised  by  the  manager  to 
cover  his  deficiencies,  as,  if  he  were  "able  to  formulate 
complete  and  competent  directions  the  possibility  for  sug- 
gestions on  the  part  of  those  managed  could  not  exist." 
The  committee  system  is  described  as  one  "  whereby 
employes,  especially  the  overworked  and  underpaid  foremen, 
are  tickled  with  an  appeal  to  theii'  vanity  into  giving 
information  wiiich  the  employer  is  either  too  ignorant  to  get 
for  himself  or  too  stingy  to  pay  for,"  while  it  is  contended, 
as  already  advocated  in  these  columns,  that  "  the  maker  of  a 
suggestion  resulting  in  a  commercial  or  industrial  improve- 
ment should  derive  a  similar  advantage  to  that  which  a 
patentee  derives  as  long  as  the  patent  system  is  in  effect." 

As  an  alternative  to  these  expedients  the  employment  of 
"scientists"  is  advocated,  by  whose  assistance  the  manage- 
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ment  is  enabled  to  issue  complete  and  competent  directions 
instead  of  "*  mere  descriptions  of  desired  results  which  are 
gradually  and  imperfectly  expanded  into  directions  as  they 
trickle  down  throiif^li  the  or<;anipation." 

These  scientists,  known  as  the  "  advisory  staff,"  are  to 
have  no  executive  authority,  but  they  should  have  free 
access  to  the  works  where  the  results  of  their  labours  are 
beinj:^  embodied  in  practical  form.  It  is  also  contended  that 
good  men  should  be  attracted  by  a  hi<^h  rate  of  pay. 

This  article  is  obviously  based  upon  American  methods, 
and,  whatever  the  practice  over  there  may  be,  the  system 
advocated  by  the  writer  is  already  in  vogue  in  British  works, 
at  any  rate,  as  regards  electrical  and  meclianical  designers, 
chemists,  rate  fixers,  jier  and  tool  designers,  and  others  whose 
duties  are  scientific  rather  than  executive.  The  system  has 
not,  however,  been  adopted  to  anything  like  the  extent  it 
might  be,  and  we  still  find  such  duties  being  thrust  upon 
executive  officers,  whose  hours  of  work  are  thereby  unreason- 
ably lengthened.  Then,  again,  the  rate  of  pay  and  the 
position  offered  to  such  specialists  as  are  retained  are  not 
sufficient  to  attract  the  best  men,  A  further  extension  of  the 
system  is  recommended  by  Mr.  Stimjison  to  include  "  the 
scheme  of  organisation,  the  routine  for  its  operation,  the 
detailed  plan  of  finance,  the  lines  upon  wliich  the  sales 
campaign  should  be  conducted,  and  the  statistical  scheme," 
but  the  consideration  of  these  matter?,  although  of  great 
importance,  would  not  take  up  anything  like  the  whole  time 
of  a  number  of  experts,  hence  either  outside  assistance  must 
be  invoked,  or  these  features  must  be  referred  to  the  execu- 
tive officers  concerned.  Of  these  alternatives,  the  advice,  of 
independent  experts  who  have  opportunities  of  studying  the 
methods  practised  by  other  firms,  should  give  far  better 
results  than  a  recourse  to  tlie  executive  staff. 


It  is  seldom  that  we  are  favoured  with 
The  Law  and  ,        ,       i      i  i    i      l-  j  j. 

the  Profits       ^^      ^  *^      '  ^^^  declaration  m  regard  to 

depreciation    as    that    contained    in    the 

recent  judgment  of  Justice  Swinfen-Eady  in   re   Crabtree, 

although   the   necessity   for   ascertaining   and    writing    off 

depreciation  before  profits  can  be  determined  is  perfectly 

obvious   to   the   commercial   world.      The   passage   in   the 

judgment  referred  to,  which  Avas  endorsed  by  the  Master  of 

the  Rolls  and  Lord  Justice  Fletcher  Moulton,  runs  :— "  But 

in   the   ordinary   course   of   ascertaining   the   profits   of    a 

business    where    there    is    power     machinery     and     trade 

machinery,    which   are   necessary  in  order  to  perform   the 

work  of  the  business,  it  is,  in  my  opinion,  essential  that  in 

addition   to   all   sums   actually  expended   in  repairing  the 

machinery  or   in  renewing  parts,  there  should   be  written 

oflf  a  proper  sum  for  depreciation,  and  that  sum  ought  to  be 

written  off  before  you  can  arrive  at  the  net  profits  of  the 

business,  or  at  the  profits  of  the  business,  and  it  is  not 

profit   until   a    proper    sum,    varying    with    the    class    of 

machinery,  with  the  nature  of  the  business,  and  with  the 

life  of  the  machinery,  has  been  written  off  for  depreciation." 

That  view  we  have  frequently  repeated  in  our  columns, 

and  we  are  glad  to  see  it  in  legal  terms. 


A  CASE  recently  heard  by  Judge  Parry, 
Electricitv  ^^  ^^^  Lambeth  County  Court,  involved  a 
question  which  is  of  great  interest  to  those 
who  supply  gas,  and  may  also  affect  those  who  supply  elec- 
tricity. An  action  was  brought  to  recover  £(iO  damages  for 
injuries  alleged  to  have  been  caused  by  an  explosion  of  gas. 
The  judge  said  the  counsel  had  put  the  case  in  a  nutshell  by 
asking  him  to  decide  that  gas  was  a  wild  beast.  Was  the 
owner  of  a  house  in  which  gas  was  laid  on  in  the  same 
position  as  a  man  keeping  a  savage  and  ferocious  animal, 
whose  liability  was  well  known  ?  A  man  who  owned  an 
article  dangerous  in  itself,  such  as  gas,  poison,  firearms  or 
gunpowder,  must  taike  every  precaution  to  prevent  accidents, 
but  having  done  that,  he  was  not  liable  because  an  accident 
happened.  In  this  case  his  Honour  was  satisfied  that  there 
was  no  evidence  of  negligence,  and  the  defendant  accordingly 
had  judgment.  The  reasoning  of  the  judge  probably  applies 
also  to  escaping  electricity.     If  there  was  a  short  circuit  on 


the  wires  in  A's  house,  which  caused  damage  to  B's  premises, 
it  is  conceived  that  A  would  not  be  liable  unles.s  negligence 
were  proved.  In  the  case,  however,  of  a  supply  authority, 
the  clause  to  l^e  found  in  the  customary  form  of  provisional 
order,  providing  that  they  shall  Ije  liable  for  nuisance,  would 
probably  expose  them  to  an  action. 


The  extraordinary  and  perverted  viewg 

r.^^"**'^  which  are  sometimes  held  bv  Councillors 

Economy.  -  ,    •    ,        •  ,  '     , 

m  connection  with  industrial  undertakings 

are   exemplified  by   an  incident  which  recently  occurred  at 

Nuneaton.     The    Electricity  Committee   had  recommended 

the   acceptance  of  tenders  amounting  to  over  £2,f;00,  for 

cables  to  supply  electricity  to   Griff.     At  a  special  meeting 

of   the  Town  Council    to   consider  the  proposal,  a  certain 

Councillor,  according    to   the   Birmingham   Post,   said   he 

would  like  the  Council  to  understand  that  they  were  spending 

this  large  sum  simply  to  supply  the  Griff  Granite  Co.  with 

power  ;  he  had  voted  against  the  expenditure  in  committee. 

"We  wonder  whether  it  has  ever  occurred  to  this  gentleman 

to  ask  himself  what  the  Nuneaton  Electricity    works  are 

meant  for.     Has  he  not  yet  realised  that  they  were  built  for 

the  supply  of  energy  to  consumers,  and  that   the  laying  of 

cables  for  that  purpose  is  an  essential  part  of  the  duty  of  the 

undertaking  with  the  management  of  which  he  is  connected  r 

Further,  does  he  not  know  that  the  development  of  the  natural 

resources  of  the  locality  is,  or  crtainly  ought  to  be,  one  of 

the  most  important  aims  of  the  Council  of  which  he  is  a 

member  ? 

We  cannot  understand  this  attitude  of  hostility  towards 
private  enterprise,  which,  though  less  bitter  than  formerly, 
is  still  manifested  from  time  to  time  on  the  part  of  repre- 
sentatives of  the  public.  Legitimate  industrial  undertakings 
ought  to  be  welcomed  and  assisted  in  every  possible  and 
lawful  way  by  local  authorities  ;  the  latter,  however,  though 
sometimes  willing  enough  to  welcome  them,  are  apt  to 
display  symptoms  of  "  cupboard  love  "  as  soon  as  they  are 
irrevocably  established  in  a  district,  and  proceed  to  bleed 
them  with  vindictive  relish. 

Our  national  prosperity  depends  upon  the  promotion  and 
support  of  genuine  industry,  and  to  oppose  it  simply  because 
it  is  carried  on  by  a  "  comi)any  "  is  an  act  of  blind  folly, 
besides  inflicting  serious  injury  upon  the  industrial 
population. 

Fortunately,  the  Council  recognised  that  the  Griff  Granite 
Co.  were  spending  a  large  sum  in  developing  the  quarry,  and 
that  it  would  be  worth  while  to  support  them  ;  but  it  is 
nevertheless  deplorable  that  any  member  of  a  council  should 
display  the  narrow  spirit  to  which  we  have  referred. 


Ix  this  issue  we  conclude  an  article  by 
Copper  and  ^^^.^  ^  y  Pannell  on  the  relative  merits 
Aluminiiim.        „  ....  i  •  i     ^i.       i 

of  copper  and  aluminium,  which,  though 

the  author  modestly  disclaims  any  pretensions  to  exhaustive 
treatment  of  the  subject,  none  the  less  contains  a  mass  of 
information  in  a  handy  and  convenient  form.     The  author 
shows  that  there  are  sound  arguments  in  favour  of  the  use 
of    aluminium   in   preference   to   copper    for    aerial    lines, 
particularly  in  cases  where  conductors  of  large  cress  section 
are  necessary.     At  very  high  pressures  the  larger  diameter 
of  the  aluminium  cable  is  of  obvious  advantage  as  lessening 
the  corona  loss  :  that  is  a  consideration  which  is  not  likely 
to  become  of  importance  in  this  country  in  the  immediate 
future,  but  it  appeals  to  engineers  who  have  to  carry  out  the 
very  numerous  transmissions  which  are  under  construction 
or   contemplation   in   our   Colonies  and   foreign   countries. 
The  fact  that  pressures  here  are  lower,  however,  carries  with 
it  the  corollary  that  currents  must  be  larger,  and  for  this 
reason  the  economy  effected  by  the  use  of  aluminium  for 
heavy  lines  is  of  direct  interest  at  home.     The  durability  of 
aluminium   has  been  abundantly  demonstrated,  and  there 
appears  to  be  no  good  reason  why  the  metal  should  not  be 
more  extensively  employed  than  it  is,  not  only  for  outdoor 
lines,  but  also  for  bus-bars  and  other  bare  conductors  of 
lar2:e  cross-section. 
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THE    ROYAL    SOCIETY    CONVERSAZIONE. 


The  Royal  Society  Conversazione  provides  an  opportunity 
for  the  exhibition  of  new  scientific  applications  and  ideas,  as 
well  as  serving  its  more  general  purpose  of  recording  the 
progress  made  in  the  various  sciences  during  the  year. 

In  this  year's  Exhibition,  held  on  ]\Iay  8th  at  Burlington 
House,  this  latter  function  was  well  illustrated  in  the 
geological  and  astronomical  exhibits,  and  by  the  photographs 
of  bird  migration  and  butterfly  mimicry,  while  among  the 
recent  applications  of  science  a  number  of  electrical 
novelties  were  shoAvn. 

The  properties  and  practical  applications  of  the  gyrostat 
were  demonstrated  by  means  of  continuous-current  motor 
gyrostats,  consisting  of  very  simple  motors  of  the  Gramme- 
ring  type.  The  production  of  gyrostatic  stability  in  aero- 
planes using  gyrostats  of  this  kiud  on  a  4-ft.  model  appeared 
to  be  a  matter  of  no  great  difficulty.  Similar  motor  gyro- 
stats were  shown  mounted  in  various  ways  in  wooden  boxes. 
By  operating  the  gyrostats  by  means  of  electromagnets  the 
boxes,  which  were  provided  with  arms  and  legs,  were  made 
to  walk  on  the  floor  and  perform  various  tight-rope  feats. 

Perhaps  a  more  important  exhibit,  from  the  industrial 
standpoint,  was  that  of  copper  wires  sealed  into  glass  directly 
by  means  of  an  apparatus  constructed  in  the  University  of 
Glasgow.  It  is  claimed  that  the  joints  produced  by  this 
method  are  perfectly  air-tight,  and  satisfactory  for  vacuum 
tubes  and  electric  lamps. 

The  Cambridge  Scientific  Instrument  Co.  were  responsible 
for  an  Einthoven  string  galvanometer  arranged  for  recording 
heart  sounds.  This  apparatus  forms  an  important  addition 
to  the  application  of  electrical  methods  to  clinics — a  subject 
to  which  more  attention  may  profitably  be  paid.  The 
Einthoven  galvanometer  has  already  been  applied  to  taking 
electro-cardiograms,  with  conspicuous  success.  The  e.m.f. 
obtained  by  holding  electrodes  in  the  two  hands  is  sufficient 
to  produce  a  characteristic  trace  on  a  dropping  photogiaphic 
plate. 

In  the  arrangement  exhibited,  a  stethoscope  was  connected 
by  a  flexible  rubber  tube  to  a  microphone  supported  by  a 
heavy  metal  ring  hung  by  three  springs.  The  microphone 
circuit  was  placed  in  series  with  a  four- volt  accumulator  in 
the  primary  of  an  induction  coil,  and  the  secondary  con- 
nected to  the  fibre  of  the  galvanometer.  The  photographic 
records  were  taken  with  the  same  type  of  camera  as  was  used 
for  the  electro- cardiograms.  The  fact  that  the  ordinary  noises 
in  the  room  are  sufficient  to  cause  the  continuous  vibration 
of  the  galvanometer  does  not  appear  to  l)e  an  unmixed 
blessing,  although  it  is  claimed  as  an  advantage  of  the  appa- 
ratus. The  records  taken  show  almost  as  much  "  character  " 
as  the  electro-cardiograms  from  which  Prof.  Einthoven 
tdaims  to  be  able  to  recognise  any  individual. 

Some  exhibits  connected  with  recent  researches  on  the 
properties  of  pure  fused  boron  and  on  the  metals  of  the 
platinum  group  were  shown,  and  some  interest  attaches  to 
these  on  account  of  tlie  extensive  use  made  of  the  electric 
arc  in  decomposing  the  volatile  boron  compounds.  Pure 
fused  boron  has  a  remarkably  abnormal  temperature  coefficient 
of  resistance.  A  small  piece  of  boron  mounted  in  series 
with  an  electric  lamp,  at  room  temperature,  obstructs  nearly 
all  the  current.  Warming  the  boron  reduces  the  resistance 
enormously  and  the  lamp  lights. 

The  wave-form  sifters  for  alternating  currents,  recently 
described  at  the  Physical  Society  of  London  by  Mr.  A. 
Campbell,  were  shown.  The  sifter  consisted  of  a  capacity  and 
an  adjustable  mutual  resistance,  and  the  possibility  of  sup- 
pressing either  the  fundamental  or  any  one  of  the  harmonics 
was  demonstrated. 

Undoubtedly  the  most  beautiful  electrical  experiment 
shown  at  the  conversazione  was  that  of  Mr.  C.  T.  P.  Wilson, 
for  making  visible  the  tracks  of  ionising  particles  by  vapour 
condensed  upon  the  ions  set  free  along  their  paths.  By  the 
sudden  dropping  of  the  floor  of  a  cloud  chamber,  suitably 
illuminated,  the  moist  air  within  it  was  cooled  sufficiently  to 
make  the  water  condense  on  the  ions  present.  Ilie  dropping 
of  the  plate  caused  no  appreciable  air  stirring.  A 
small  fragment   of    radium    was  placed    at  one    point    on 


the  edge  of  the  condensing  chamber,  and  the  trails  of 
the  ionising  particles  emitted  were  made  visible  by 
cloud  particles  condensed  on  the  ions.  In  connection  with 
this  exhibit  some  photographs  showing  the  nature  of  the 
ionization  produced  by  different  kinds  of  rays  were  on 
view. 

Mr.  S.  Cowper-Coles  exhibited  a  number  of  specimens, 
i*epresenting  the  work  of  some  12  years'  investigations  on  the 
constitution  of  fused  and  electro- deposited  metals. 

These  investigations  prove  that  the  tensile  strength  and 
electric  conductivity  of  a  metal  are  not  dependent  on 
mechanical  treatment  and  heat,  but  that  even  higher  tensile 
strengths  and  conductivities  can  be  obtained  by  a  wet 
electrolytic  method  than  by  fusion,  and  this  with  less 
expenditure  of  energy. 


INDIAN    NOTES. 


[FflOM    OUR   SPECIAL   CORRESPONDENT.] 


AUaJiahad. — This  city  is  open  to  receive  applications  from 
enterprising  capitalists  who  are  willing  to  finance  an  electric 
lighting  scheme.  The  Commissioner  of  the  district  would 
probably  give  all  information  to  honn  fidp  inquirers. 

Luchioic. — The  provincial  Government  has  caused  a 
scheme  to  be  drawn  up  for  an  electric  lighting  undertaking 
here,  and  it  may  be  expected  that  very  shortly  applications 
for  a  licence  under  the  new  Indian  Electricity  Act  will  l)e 
forthcoming.  There  is  every  prospect  of  good  returns  at 
Lucknow  for  invested  money,  as  with  its  dense  native  and 
fairly  large  European  population  there  should  be  a  good 
fan  and  lighting  load.  There  are  several  large  isolated 
electric  plants  already  in  and  about  the  town,  which  are 
almost  certain  eventually  to  become  absorbed  in  the  larger 
unit. 

Delhi. — The  new  temporary  city  is  now  in  course  of 
erection,  and  a  good  deal  of  electric  work  will  take  place 
shortly.  The  Durbar  central  power  station  remains  standing, 
and  will  supply  current  for  some  years  to  come.  An 
immense  amount  of  public  road  lighting  is  contemplated, 
to  consist  mostly  of  high-candle-power  metal  lamps,  which 
were  such  a  conspicuous  success  at  the  last  Durbar.  The 
electric  work  of  the  new  capital  is  entrusted  to  the  safe 
hands  of  Mr.  J.  S.  Pitkeathly,  C.Y.O.,  and  his  newly- 
appointed  assistant,  Mr.  W.  Symes. 


1 


Liffht-Weiglit    Diesel    Enjfiiies.  —  Our   contemporary 

The  Motor -Boot  and  Manne  Oil  ovd  GaK  Eiu/ine,  writing  on  the 
above  gulijfct,  says  : — ''  It  will  not  be  lone  now  before  the  six- 
cylinder  M.A.N.-type  engines,  building  by  White,  at  Cowes,  make 
their  appearance,  and,  running  at  650  k.p.m.,  will  make  a  notable 
step  in  the  development  of  the  high-speed  light  engine.  But  a 
number  of  Diesel  engines  that  may  be  placed  in  the  light,  fast- 
running  class  are  already  in  existence — notably,  a  six-cylinder 
Krupp  engine  for  a  pinnace.  .  .  .  Here  we  have  a  1  00-h.p.  engine 
of  no  more  than  3^  tons,  inclusive  of  all  gear,  and  running  at 
500  ii.p.M. — a  notable  engine  in  its  way  :  and  the  same  firm  has 
produced  a  four-cylinder  Diesel  engine  of  only  40  HP.,  coupled  to  a 
reverse  gear,  and  built  on  conventional  petrol-engine  lines.  It  is 
in  Russia  .  .  .  that  the  most  notable  examples  of  light  construction 
are  to  be  found,  and  the  most  extreme  of  all  is  unquestionably  an 
eight-cylinder  V-type  engine  with  copper  jackets.  This  engine, 
giving  150  h.p.  at  .500  b.p.m.,  weighs  .  .  .  only  two  tons  complete, 
which  is  considerably  less  than  that  of  many  petrol  engines  giving 
the  same  power  at  much  higher  speed.  As  Dr.  Diesel  has  recently 
shown,  an  engine  running  at  1,000  k.p.jm.  will  soon  be  quite  a 
practicable  proposition,  and,  though  the  problem  of  first  cost  has 
not  yet  been  overcome,  it  seems  certain  that  Diesels  will  soon  be  on 
an  fqual  footing  as  regards  power-weight  ratio  with  all  petrol 
engines  except  ihose  specially  designed  for  rpcirg.  Mf  an  while,  a 
submarine  engine  .  .  .  has  cyJindtrs  cast  in  pairs,  copper  jackets, 
a  typical  petrol-engine  crankcas**,  a«id  many  other  features  >eldom 
associated  with  Diesels.  Moreover,  the  u.-^ual  position  for  the  cam- 
shaft, with  its  attt  ndant  layshaft  and  rockers,  hns  been  abandoned 
in  favour  of  a  direct-acting  set  of  cams  over  the  centre  line  of  the 
cylinders,  whereby  a  great  deal  of  weight  is  saved  ' 
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THE    OJ550NAIR    PLANT    OF    THE    CENTRAL 
LONDON    RAILWAY. 


On  Friday  last,  through  the  courtesy  of  Messrs.  O/onair, 
Ltd.,  and  the  Central  London  Railway  authorities,  the 
recently -in  stalled  Ozonair  ventilating  system  on  the  one-time 


copper  mesh  filter  screen,  over  the  sarface  of  which  a  thin 
film  of  water  continually  flows.  This  washes  the  incoming 
air,  removing  dirt  and  smuts,  and  deleterious  gases,  ci  jkipm 
The  air  is  drawn  into  a  Siroca*  ventilating  fan  driven  by 
a  motor,  usually  of  7  u.i'.,  where  it  meets  a  comparatively 
strong  ozone  mixture  delivered  from  an  adjacent  ozone 
generator,  and  is  discharged  in  its  ozonised  and   purified 


Typical  Steel  Teunking  for  Conveying  Air  to 
Platforms  and  Tunnels. 

"tuppenny  tube"  was  thrown  open  to  inspection  on  the 
part  of  the  Press  and  others.  That  this  modern  method  of 
improving  the  air  in  its  stations  and  tubes  has  been  adopted 
by  the  company,  and  that  the  results  are  so  strikingly 
better  than  those  obtained  with  previous  methods,  is  in  every 
way  satisfactory,  reflecting  great  credit  on  the  Ozonair  Co. 

The  equipment  consists  of  an  independent  Ozonair  plant 
at  each  station  except  Shepherd's  Bush,  which  is  near  the  open 


Filter  Screen  and  Housing  of  Ozonair 
Machinery. 


Motok-Driven 

FOR  Ozonair  Ai'paratus 


end  of  the  tunnels.  The  average  plant  delivers  from  5,500 
to  7,500  cub.  ft.  of  air  per  minute,  but  in  two  cases  this 
amount  of  air  is  exceeded,  20,000  and  12,000  cub.  ft.  per 
minute  respectively  being  supplied.  Altogether  over  80 
million  cub.  ft.  of  ozonised  air  is  pumped  into  the  tunnels 
every  working  day. 

In  each  plant  air  is  drawn  from  outside  through  a.  fine 


Ozone  Generator,  with  Guard  removed,  and 
■  Transformer  above. 

con.dition  through  truuking  to  the  station  platforms  down 
below. 

The  ozone  apparatus  installed  in  the  Central  London 
stations,  consists  of  10  mica  and  gauze  generating  units,  the 
gauze  sheets  being  supplied  with  current  at  5,000-6,000  volts 
pressure  from  the  secondary  of  a  small  transformer,  the 
primary  of  which  is  connected  to  the  380-volt  a.c.  side  of  a 
small  rotary  converter,  running  on  a  550-volt  D.c.  circuit. 
A  suitable  switchboard  is  provided  for  con- 
trolling the  fan  motor  and  converter,  and 
the  whole  apparatus  is  exceedingly  com- 
pact and  controllable  as  to  the  amount  of 
air  delivered  and  strength  of  the  added 
ozone  mixture,  according  to  temperature 
or  barometric  requirements  ;  moreover, 
the  working  is  practically  automatic. 

Apart  from  the  Ozonair  plant,  the 
system  of  galvanised  steel  ducts  which 
have  been  carried  along  stair  and  passage- 
,  ways,  &c.,  with  a  minimum  of  obstruc- 
tion both  to  the  passer-by  and  to  the 
air  inside,  is  an  interesting  feature  in 
the  equipments. 

In  each  station  a  small  proportion  of 
the  clean  treated  air  is  supplied  to  the 
booking  hall,  lavatories,  etc.,  on  the  sur- 
face :  the  remainder  passes  down  a  main 
trunk  to  a  distributing  duct  under  each 
platform,  rising  branches  delivering 
air  at  a  height  of  about  7  ft.  above 
platform  level. 

The  large  ducts  under  the  platforms  are 
continued  about  40  ft.  along  the  tunnels 
in   the    direction    in   which   the   trains 
Fan  and  Converter  leave,  with  a  view  to  the  trains  them- 
selves assisting  in  the  circulation  of  the 
treated  air  through  the  tunnels.    About  a 
third  of  the  total  air  delivered  is  distributed  over  the  plat- 
forms, the  remainder  being  delivered  into  the  tunnels. 

At  the  conclusion  of  the  inspection,  the  visitors  were 
entertained  to  luncheon  by  the  Ozonair  Co.,  those  present 
including  Mr.  Duddell,  president-designate  of  the  Institution 
of  Electrical  Engineers,  Dr.  Leonai'd  Hill,  representatives  of 
the  Ozonair  Co.,  and  of  various  London  tube  railways. 
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CORRESPONDENCE. 

Letters  received  by  «j  after  5  P.M.  ON  Tuesday  cannot  appear  vntil 
the  following  iceek.  Correnpondents  shovld  forward  their  comrnvni- 
catioiu  at  the  earliest  possible  vument.  Ko  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  ovr  possess^ion. 


Trade  with  Canada. 

I  have  read  your  article  and  notes  on  Canadian  trade  in 
the  current  issue  of  the  Review  with  great  interest,  having 
had  considerable  experience  in  Western  Canada. 

I  would  suggest  that  one  way  of  increasing  confidence  in 
British  manufactures,  and  conse(iuentIy  increasing  trade, 
would  be  to  carry  on  a  serious  advertising  and  educating 
campaign  amongst  the  emigrants,  especially  those  from 
North  l>ntain,  avemging  2,(>0(i  weekly,  each  imbued  with  a 
strong  bias  and  prejudice  against  an) one  born  or  anything 
manufactured  south  of  the  magic  Border  line. 


Glasgow,  Jfat/  Hf/i,  1!)12. 


W.  E.  Philbrow. 


[Perhaps  some  of  our  readers  can  furnish  information  as 
to  the  extent  of  this  prejudice,  and  as  to  whether  it  is 
retained  when  the  emigrant  gets  abroad. — Eds.  E.Ti.] 

Colonial  References. 

It  is  exceed irgly  refreshing  in  this  far  away  and  dusty 
Rand,  to  read  in  your  issue  of  March  29th  the  remarks  c'f 
"Colonial"  (who  is  evidently  bubbling  over  with  wiedom) 
when  he  refers  to  the  central  station  engineers  of  South  Africa. 

,1  would  indeed  like  to  know  what  "  Colonial's  "  idea  of  a 
central  station  really  is.  I  have  no  doubt  it  would  be  an 
education  to  have  his  views  on  the  subject.  Apart  from 
such  stations  as  are  at  Cape  Town,  Durban,  Johannesburg 
or  Kimberley,  the  capacity  of  the  majority  of  the  plants  in 
the  towns  of  South ,  Africa  does  not  exceed  50  kilowatts, 
and  the  chief  engineer,  manager,  linesman,  &c.,  is  often  the 
same  individual,  which  seems  a  deplorable  ^tate  of  affairs, 
and  I  cannot  help  feeling  glad  that  a  champion  (a  Colonial 
one  at  that)  has  come  forward  to  show  how  these  things  can 
be  put  right. 

From  his  remarks  it  is  evident  that  a  number  of  experts 
should  be  imported  into  this  country  to  run  these  stations. 
These  experts  must,  of  course,  have  assistants,  and  by  the 
time  their  first  quarter's  salary  was  paid,  the  creditors  would 
receive  about  twopence  in  the  pound  and  the  chief  engineer 
would  annex  the  plant  in  part  payment  of  his  salary. 

"  Colonial  "  seems  to  have  had  some  difficulty  in  obtaining 
a  billet  in  the  Old  Country,  but,  if  his  capabilities  are  not  up 
to  the  mark,  it  is  most  unjust  and  unfair  to  insinuate  that 
the  engineers  out  here  are  not  better  men  than  he  is.  It  is 
an  acknowledged  fact  that  there  are  more  brains  to  the 
square  inch  on  the  Rand  than  there  are  in  most  parts  of  the 
world,  but  perhaps  "  Colonial  "  felt  as  much  out  of  place  out 
here  as  he  appears  to  do  at  home. 

This  is  a  countiy  that  has  many  ups  and  dow^ns,  and  many 
an  engineer  in  an  excellent  position  suddenly  finds  himself 
out  of  a  billet  through  no  fault  of  his  own.  These  men  have 
brains,  and  being  practical,  sensible  men,  when  they  find  that 
they  cannot  get  a  whole  loaf,  they  take  a  half  in  preference  to 
none  at  all.  They  do  not  lose  their  brains,  dignity  or  self- 
respect  by  soiling  their  bands  by  honest  labour — dirt  will 
wash  off — and  when  the  opportunity  arrives  they  step  up  again 
into  their  proper  position.  Evidently  "  Colonial "  could  not 
stoop  to  do  such  a  thing  as  this. 

I  do  not  know  in  what  part  of  South  Africa  "  Colonial  " 
has  lived,  but  if  he  has  never  been  in  the  Transvaal,  it  is  his 
misfortune.  There  is  not  a  place  in  the  world  of  the  same 
area  as  the  Rand,  that  can  show  the  same  amount  of  elec- 
trical ])lant  installed  that  is  of  the  highest  efficiency. 

I  would  like  to  ask  "Colonial"  if  there  are  any  old  or 
obsolete  plants  in  England,  or  are  they  all  out  here  i  Does 
he  know  that  many  country  houses  in  England  have  an  dec- 
trical  plant  considerably  '.arger  than  the  plant  of  many  of 
our  country  towns  ?  If  he  does,  perhaps  he  can  tell  us  what 
class  of  men  run  those  plants  :  and  would  he  call  those  plants 
central  stations  ? 

May  I  ask  "  Colonial "  how  many  pounds  of  coal  per 
K.vv.H.  he  Avould  save  on  a    10  or  ;")()- kw.  plant  (what  he 


calls  a  central  station),  running,  say,  four  or  five  hours  a 
night,  by  installing  a  turbine  instead  of  a  reciprocating 
engine  of  the  r>elliss  type  ? 

Some  time  back  we  had  some  brainy  (?)  engineers  out 
here :  their  stock-in-trade  appeared  to  be  a  4-in.  starched 
collar,  riding  breeches,  leggings  and  a  slide  rule.  They  have 
gone  home  now — they  could  not  make  a  living :  and  with- 
out these  hindrances  we  are,  I  am  glad  to  say,  plodding  on 
somewhat  faster  and  making  some  progress. 

In  conclusion,  I  would  like  to  offer  a  word  of  advice  to 
"  Colonial."  Don't  sneer  at  small  beginnings — they  may 
lead  to  great  ends.  Don't  think,  because  there  are  one 
or  two  indifferent  engineers  in  South  Africa,  that  they  are 
all  the  same.  Learn  how  to  lower  yourself  to  tackle  any 
part  of  the  work  in  connection  with  a  power  station — with- 
out losing  your  dignity.  It  can  be  done ;  and  when  you 
have  mastered  it,  perhaps  you  will  find  your  Colonial  refer- 
ences will  be  of  more  use  to  you. 

Rand. 


The  I.E.E.  Students  and  the  New  Articles. 

1  have  read  with  amusement,  in  view  of  the  letter  following 
his  own,  Mr.  Adolf  Stelling's  letter  in  to-day's  issue  of  the 
Elec'i'Rical  Review,  and  am' glad  to  know  that  I  have  his 
personal  assurance  that  the  printing  of  the  Students'  papers, 
as  well  as  many  other  ideals  of  our  Section,  is  receiving 
the  sympathetic  consideration  of  the  Council,  which,  I 
believe  I  am  correct  in  saying,  has  been  the  case  for  some 
time  past,  and  there  unfortunately  the  matter  appears  to 
stop,  for  nothing  has  yet  been  done. 

Ill-timed  my  protest  may  have  been,  from  Mr.  Stelling's 
outlook  aUwe,  but  the  fact  that  the  Students'  views  are  not 
studied  suificiently  is  shown  strikingly  in  the  letter  directly 
following  Mr.  Stelling's,  to  whom  I  would  refer  the  last 
paragraph  without  comment,  which  is  quite  unnecessary  in 
the  circumstances. 

I  was  fully  aware  that  certain  Students  made  their  protest 
last  November,  individually  as  well  as  collectively,  and  why 
mine  of  last  week  should  have  been  thought  ill-timed,  though, 
evidently,  only  by  Mr.  Stelling,  it  is  hard  to  conceive. 

My  views  are  fully  shared  by  other  Students  besides 
myself,  with  whom  I  have  been  brought  into  contact  during 
my  college  training.  As  regards  my  interest  in  the  Institution, 
I  have  done  my  best  to  induce  fellow-students  to  join  the 
Students'  Section,  but  in  the  majority  of  cases  the  reply  one 
receives  is  simply  "What  do  I  get  in  return  for  joining  ?  " 
This  J  ear  it  is  certainly  an  easy  matter  to  reply  that  unless 
a  would-be  Student  member  joins  before  December  31st  next, 
he  will  have  to  pass  some  exam,,  if  he  has  not  passed  one, 
such  as  the  London  Matriculation,  already  ;  and  it  will  no 
doubt  be  seen  that  there  is  a  substantial  increase  in  the 
number  of  Students  joining  this  year,  for  that  sole  reason. 

In  conclusion,  I,  of  course,  stand  unhesitatingly  by  the 
views  expressed  in  my  former  letter,  which,  I  repeat,  have 
the  support  of  others  besides  myself. 


H.  Douglas-Steers,  Stud.  I.E.E. 


Rugby,  iVai/  10/h,  1912. 


A  Chilian  Concession. 

In  your  issue  of  May  3rd,  page  1 75,  under  the  heading  of 
"  A  Chile  Hydro-Electric  Concession  "  it  is  stated  that  "  Mr. 
W.  T.  Taylor,  representing  Messrs.  Preece,  Cardew  &  Snell 
and  others,  has  been  studying  in  Santiago,  <\:c." 

We  desire  to  point  out  that  this  is  an  incorrect  statement. 
The  facts  are  these  : — Mr.  Taylor  placed  this  matter  in  our 
hands  last  week,  this  being  the  first  we  had  heard  of  the 
scheme,  and  he  is  in  no  sense  our  "  representative,"  though  he 
has  now  consulted  us  on  this  matter.  The  paragraph  in  your 
paper  is,  we  understand,  a  communication  from  your  corres- 
pondent at  Santiago,  who  no  doubt  has  styled  Mr.  Taylor  as 
our  representative  on  the  ground  that  ^Ir.  Taylor  had,  (juite 
unknown  to  us,  informed  the  officials  there  that  he  intended 
to  consult  us. 

We  should  be  glad  if  you  would  publish  this,  as  we  desire 
it  to  be  known  that  we  do  not  employ  representatives  or 
agents  of  any  kind. 

Preece,  Cardew  &  Snell. 

Westminster,  J/ai/  11///,  1912. 
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The  Coiumcrciul  Assistant. 

In  your  issue  of  March  2!tth  was  iiiscrt4;d  a  most  imposing 
advertisement  by  the  (iiUinf^ham  Coi^wation,  inviting  appli- 
cations for  the  post  of  commercial  assistant  for  their  P^lec- 
tricity  Department. 

Ft  strikes  me  as  rather  amusing  that  they  have  appointed 
a  stores  clerk  and  tinifkee[)er  from  the  I'.orough  Surveyor's 
Department.      What  can  his  qualifications  be  for  the  job  ? 

A  tjualificd  Applicant. 

May,  n/h,  1912. 


LEGAL 

OsKAM  Lamp  Works,  Ltd.,  r.  The  "Z"  Electric  Lamp 
Manufacturing  Co.,  Ltd. 

(  Continued  from  paffe  754. ) 

Db.  Liebmann  re-examined  by  Mr  Astbuey  :  Do  any  of  the 
documents  that  have  been  cited,  or  that  have  been  put  to  you, 
in  your  opinion  in  any  way  disclose  the  invention  of  weighting 
a  tungsten  filament  during  the  process  of  this  disintegration  .' — No. 

Now  we  will  deal  with  the  first  patent.  It  was  first  of  all  sug- 
jrested  to  you  that  there  was  no  subject  matter  in  the  first  specifica- 
tion because  of  Welsbach.  He  says  : — "  When  it  is  fixed  it  is 
gradually  raised  to  a  high  temperature  in  a  reducing  atmosphere 
containing  water  vapour  or  hydrogen  preferably  of  the  kind  before 
ref°rred  to,  which  is  obtained  from  the  Bunsen  flame."  Does  the 
gas  that  comes  from  a  Bunsen  flame  contain  carbon  .' — Yes. 

If  you  tried  to  make  a  tungsten  filament  from  a  gas  obtained 
from  a  Bunsen  flame,  would  you  or  would  you  not  get  a  successful 
filament  ? — You  could  not  ;  you  would  put  carbon  on. 

Then  he  says  : — "  Mixtures  of  steam  and  hydrogen,  or  of  carbonic 
monoxide,  carbonic  dioxide,  and  hydrogen  can  aleo  be  used."  Do 
you  know  any  gas  except  the  steam  and  hydrogen,  and  the  nitrogen 
and  hydrogen  in  our  first  two  patents,  that  will  work  to  make  a 
commercial  filament  1 — Only  those  two. 

Mr.  Terrill  suggested  that  if  you  reduced  tungsten  oxide 
with  hydrogen,  you  would  form  water,  and  that  then  you  would 
have  your  mixture  already  there  with  your  steam  and  hydrogen, 
which,  he  suggested,  was  the  same  thing  as  you  have  got  in  our 
patent.  Would  you  form  any  water  appreciable  at  all  in  the  old 
process,  by  which  the  products  were  always  carried  oflE  in  the 
stream  .' — You  would  form  very  little  water,  and  that  would  be 
carried  off. 

Suppose  you  want  to-day  to  reduce  tungsten  oxide  to  tungsten  ; 
is  it  still  necessary  to  have  a  stream  in  order  to  carry  off  the  water 
vapour  as  you  proceed  with  the  reduction  .' — Naturally,  you  always 
do  it. 

Given  the  condition  of  the  metal  when  you  are  going  to  make  it 
into  filaments,  is  there  any  other  necessity  except  that  of  fine  com- 
minution .' — No. 

Is  there  anything  whatever  which  had  to  be  learned  over  and 
above  the  thing  plainly  described  in  Voelker's  patent,  for  instance, 
as  to  the  manufacture  of  the  paste  .' — It  is  most  excellent  in  Voelker, 
and  I  see  nothing  to  add  to  it. 

It  has  been  suggested  that  very  rapid  sintpring  is  necessary  for 
success  ? — I  have  seen  filaments  sintered  in  an  atmosphere  of  steam 
and  hydrogen  for  five  minutes.  One  filament  I  exposed  myself  for 
about  SO  minutes. 

Is  there  anything  at  all  in  the  point  that  unless  the  sintering  is 
very  rapid,  the  lamp  is  not  a  good  one  .'—Nothing  whatever. 

After  all  you  have  done,  and  after  all  that  has  been  put  to  you, 
have  you  any  doubt  what  it  is  that  takes  out  the  carbon  sub- 
stantially during  the  first  part  of  the  defendants'  process  .'—There 
is  no  doubt  possible.  I  have  measured  the  oxygen  that  comes  out 
under  these  conditions,  and  it  is  carbon  monoxide. 

Witness  was  further  examined  on  the  subject  of  the  dark 
deposit  on  the  bell  jar  during  the  process  of  sintering,  and  stated 
that  it  was  found  chiefly  parallel  to  the  filaments  and  consisted  of 
•carbonaceous  matter  contained  in  the  gases,  which  tended  to  settle 
on  the  hottest  parts  of  the  jar. 

When  you  got  these  tungsten  filaments  and  the  globe  in  practice 
begins  to  blacken,  it  used  to  be  thought  that  it  was  a  carbon 
deposit  on  the  globe,  did  it  not  .'—Yes,  but  it  was  not.  It  is 
tungsten.  Witness  added  that  he  never  saw  those  black  streaks 
as  long  as  the  weights  were  on  at  the  inspection. 

Mr.  Astbuky  :  I  want  to  sum  this  up.  Mr.  Ballnntyne  thinks 
that  this  deposit  contains  carbonaceous  matter.  Under  the  cir- 
cumstances when  this  operation  is  performed,  could  it  possibly  be 
otherwise  in  your  opinion  .'—It  is  utterly  impossible. 

Sir  James  Dewar,  F.R.S.,  was  examined  by  Mr.  Colefa.x. 
Witness  said  he  had  attended  the  defendants'  works  for  inspec- 
tion on  two  occasions.  He  did  not,  however,  see  the  last 
stage  which  had  been  referred  to  in  the  case  as  the  secret 
process.  Some  filaments  were  taken  at  the  "  Z "  Co.'s  works 
on  February  5th,  1912,  by  himself.  Dr.  Liebmann  and  Dr. 
Oberlander.  Witness  handed  those  filaments  over  to  Mr. 
Crookes   for  the  purpose  of  analysis.    The  next  batch  bore  date 


February  20th.  That  was  two  grammes  of  baked  filament^j  from 
10,000  filamentH  taken  on  February  12th.  There  were  also  filamenUs 
taken  at  the  "  Z  "  Co.'s  works  and  similarly  analysed,  the  results  of 
which  were  recorded.  Witness  also  spoke  of  other  analyses  that 
had  been  made  of  other  lots. 

Mr.  Colkka.x  :  Prior  to  the  date  of  Just  and  Hanaman's  patents 
had  anything  been  published  in  chemical  literature  that  would  tell 
you  that  in  any  of  those  built-up  tungsten  filaments,  that  is  to  say 
containing  tungsten  and  carbon,  you  could  oxidise  out  the  carbon 
without  oxidising  the  tungsten  .' — No. 

Was  chemistry  in  such  a  state  that  you  could  have  told  without 
experiment  using  an  atmosphere  of  steam  and  hydrogen,  that  you 
could  oxidise  the  car>>on  without  oxidising  the  tungsten  .' — No. 

With  respect  to  that  process  as  you  saw  it.  What  is  your  view  as 
to  the  agent  ly  which  the  carbon  is  removed  from  the  carbonised 
filaments  ? — I  came  to  the  conclusion  at  once  that  it  was  by  a 
process  of  oxidisation. 

Having  regard  to  the  results  that  have  been  obtained  from  the 
standpoint  of  moisture  recovered  and  determined,  do  those  experi- 
ments confirm,  or  otherwise,  your  view  a.'i  to  the  agent  by  which  the 
carbon  was  removed  .' — Absolute  confirmation. 

I  think  you  said  that  when  at  the  works  you  noticed  moi'iture  in 
the  bell  jar,  and  also  the  absence  of  any  proper  precautions  to  dry 
the  hydrogen  ? — Yes. 

Of  course  the  calcium  chloride  tube  cannot  possibly  dry  it .' — It 
is  hopeless. 

As  contrasted  with  what  they  do  at  the  earlier  stage  when  they 
are  carbonising  as  distinct  from  decarbonising  you  noticed  what 
precautions  they  took  to  dry  their  hydrogen  there .' — In  the 
carbonifcing  and  in  the  hydrogen  they  use  there,  they  take  double 
precautions.  They  remove  all  the  traces  of  oxygen  by  passing  over 
red  hot  copper  first,  and  then  they  pass  it  not  only  through 
chloride  and  calcium,  but  over  phosphoric  anhydride,  not  only  in 
front  of  the  carbon  tube  but  on  the  other  side,  so  they  use  every 
possible  precaution  for  chemical  drying. 

They  took  the  precautions  to  remove  the  oxygen,  and  then  they 
have  certain  precautions  for  drying  the  hydrogen  as  well .' — 
Yes,  they  do  not  want  to  oxidise  any  of  the  carbon  during  the 
carbonisation,  and  they  want,  therefore,  to  avoid  water  and  any 
trace  of  oxygen,  and  they  do  not  want  to  diffuse  backwards. 

You  appreciate  what  is  suggested  that  the  carbide  is  formed  and 
the  carbon  is  volatilised  from  the  carbide,  and  is  not  oxidised  .' — I 
understand  so. 

What  is  your  view  as  to  a  carbide  being  formed,  given  that  the 
tungsten  containing  carbon  is  heated  in  this  atmosphere  of  moist 
hydrogen  .' — My  view  is  that  there  is  no  carbide  formed. 

Supposing  the  carbide  is  formed,  what  in  the  first  place  is  your 
view  as  to  the  suggestion  that  that  dissociates,  and  the  carbon  is 
volatilised  from  the  carbide  .'  Are  there  any  scientific  facts  known 
in  reference  to  that  que-^tion  ;  and  if  so,  are  they  in  conflict  or  not 
with  the  suggestion  .'— Moissan  never  succeeded  in  making 
tungsten  by  volatilising  the  carbon  out  of  the  carbide,  but  he  did 
it  by  oxidation. 

In  that  connection  is  there  any  scientific  knowledge  that  you  are 
aware  of  that  in  any  way  suggests  that  of  the  two  elements 
tungsten  and  carbon,  carbon  is  more  volatile  than  tungsten  .'-  I 
never  beard  of  such  a  suggestion.  Experiments  of  my  own  and  of 
my  colleague.  Prof.  Living,  prove  to  the  contrary.  It  is  perfectly 
ridiculous  to  suggest  there  is  any  proof  that  carbon  is  more  volatile 
than  tungsten. 

Is  there  any  scientific  publication  suggesting  that  you  can 
volatilise  carbon  at  any  temperature  under  that  which  you  have 
mentioned,  3,500°,  or  something  of  that  kind,  and  even  then  volatUise 
it  in  substantial  quantities  .' — None  whatever.  But  you  see  what  is 
suggested  is  a  good  deal  worse.  In  this  circumstance,  as  I  under- 
stand, what  is  suggested  is  that  the  carbon  is  volatilised  before  the 
tungsten  melts.  Wartemburg  in  1907  found  the  temperature  of 
melting  tungsten  to  be  2,850",  and  Weidner  and  Burgess,  two 
Frenchmen,  found  the  temperature  2,892°  or  2.900°. — That  is  going 
to  make  the  thing  infinitely  worse.  To  suggest  now  that  carbon 
will  votalilise  at  below  2,900 — well,  I  have  nothing  more  to  say  on 
the  matter. 

Is  3  per  cent,  the  quantity  of  carbon  in  the  carbide  of 
tungsten  that  is  ordinarily  formed  .' — Yes,  that  is  Moissans 
definite  carbide  of  tungsten. 

Let  us  assume  that  some  of  the  carbon  in  the  carbonised  fila- 
ment, or  at  some  stage  in  its  carbonisation,  is  in  the  form  of 
carbide,  and  assume  that  is  present  in  an  atmosphere  of  moist 
hydrogen — is  or  is  not  the  carbide  of  tungsten  oxidisable  under 
such  conditions  .' — Certainly. 

Do  you  or  do  you  not,  having  heard  what  the  defendants  have, 
through  their  counsel,  put  as  to  the  method  by  which  they  remove 
carbon,  accept  their  explanation  as  the  true  one .' — 1  think  it  is 
perfectly  ludicrous  from  the  scientific  point  of  view. 

Is  it  or  is  it  not  the  fact  that  hydrogen  and  nitrogen  will  react  on 
carbon — carbon  alone — at  a  temperature  of  anything  like  1,600 
degrees  .' — There  is  no  possibility. 

With  regard  to  the  action  of  the  hydrogen  and  nitrogen  upon 
carbon  in  the  presence  of  tungsten  as  you  find  it  in  one  of  these 
filaments.  You  have  made  certain  researches,  and  you  are  aware  of 
the  experiments  which  have  been  carried  out.  Do  hydrogen  and 
nitrogen  react  upon  the  carbon  in  a  tungsten  filament  .' — Yes  ;  they 
form  hydrocyanic  acid. 

Notwithstanding  your  research  upon  the  action  of  nitrogen  and 
hydrogen  upon  carbon  in  the  arc.  could  one  at  the  date  of  the  second 
patent,  without  experiment,  have  foretold  that  you  could  remove 
carbon  from  a  tungsten  filament  by  such  a  gaseous  mixture .' — I 
have  not  heard  of  any  manufacture  until  this  circumstance  utilis- 
ing this  reaction  for  the  purpose  of  a  practical  inventii'U. 

Could  it  have  been  foreseen  that  you  could  use  it  practically  and 
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with  success  to  remove  carbon  from  a  filament  without  experiment  ? 
— It  would  not  have  occurred  to  me. 

Counsel  then  put  to  witness  in  gfreat  detail  certain  experiments 
which  had  been  made  to  test  the  second  part  of  defendants'  process, 
and  asked  :  What  is  your  view  as  to  whether  or  not,  in  the  second 
stag:e  of  defendants'  process,  some  carbon  is  removed  by  the  action 
of  nitrogen  and  hydrogren  upon  it  for  the  formation  of  hydro- 
cyanic acid  or  cyanopen  compounds  ? — I  have  no  doubt  about  it 
from  the  description  Dr.  Passmore  gave  that  phospham  was  being 
used,  that  undoubtedly  ammonia  was  being  evolved,  and  that  the 
conditions  were  perfect  conditions  for  the  interaction,  so  as  to  pro- 
duce cyanogen  bodies. 

Cross-examined  by  Mr.  Terrell  :  With  regard  to  the  dispute  on 
the  first  patent,  plaintiffs  say  that  the  defendants  are  using  an 
oxidising  process  for  removing  the  carbon  in  a  sintering  bell. 
Defendants  say  they  are  not  using  the  oxidising  process  at  all  sub- 
stantially, but  are  removing  carbon  by  evaporation,  either  as  a 
carbide  or  as  carbon  ? — Yes,  you  are  putting  it  alternatively. 

A  long  argument  then  ensued  as  to  the  conditions  for  carrying 
out  an  experiment  proposed,  with  a  view  to  demonstrating  that 
carbon  could  be  removed  from  a  filament  containing  "7  per  cent,  of 
carbon  by  heating  it  in  a  bulb  containing  perfectly  pure  hydrogen. 
Sir  James  Dewar  explained  the  precautions  that  must  be  taken 
to  eliminate  water  and  oxygen  in  detail. 

Supposing  these  filaments  when  they  are  taken  out  of  the  globe 
are  carbon  free,  as  carbon  free  as  they  generally  are  after 
sintering.  What  will  you  say  to  that  ? — I  will  wait  till  I  see  the 
result. 

May  I  take  it  that  you  do  not  believe  that  result  will  be 
seen  ? — I  have  told  you  that  I  know  of  nothing  in  scientific 
literature  to  suggest  that  carbon  is  more  volatile  than  tungsten,  and 
I  have  given  other  reasons.  That  would  be  something  that  would 
be  an  improvement  on  what  you  have  put  to  the  Court.  I  do  not 
say  it  would  satisfy  my  mind  even  then. 

I  am  trying  to  find  out  what  would  satisfy  you  ? — You  see  you 
can  never  satisfy  the  pure  experimentalist  ;  he  knows  the  tricks, 
how  he  is  deceived  if  he  is  a  real  researcher. 

Supposing  you  have  got  phospham  in  the  lamp  on  the  stem,  and 
that  lamp  gets  heated  very  considerably  in  the  way  which  it  gets 
heated  when  it  is  being  sealed  up,  and  when  it  is  being  evacuated 
you  would  expect  to  get  ammonia  off  ? — Certainly. 

And  in  that  case  you  would  expect  to  find  cyanogen  if  there  were 
carbon  present  in  the  filament  ? — Yes. 

You  have  never  been  able  to  prove  it  ? — Further  than  by  the 
spectroscope.  You  cannot  weigh  the  quantities  that  you  detect  by 
the  spectroscope. 

You  do  it  I  understand  by  taking  a  Geissler  tube  and  passing  a 
spark  through  it  ? — Yes. 

The  mere  passage  of  the  spark  destroys  cyanogen  does  it  not  ? — 
Not  at  all,  otherwise  we  should  never  have  been  able  to  prove  the 
genesis  of  the  cyanogen  spectrum  at  all. 

The  observation  is  only  a  very  instantaneous  observation  that  you 
can  get  ? — No,  it  is  perfectly  continuous. 

Mb.  Terrell  :  My  lord,  I  think  that  the  experiment  I  have 
suggested  to  Sir  James  Dewar  should  be  done  in  the  presence  of 
witnesses  that  there  may  be  no  dispute. 

His  Lordship  :  The  diflBculty  I  feel  about  these  experiments 
which  you  propose  to  do  with  what  you  say  is  perfectly  pure 
hydrogen  and  no  oxygen  is,  they  seem  to  me,  to  be  inconclusive. 
Suppose,  contrary  to  Sir  James's  opinion,  you  had  got  rid  of  the 
carbon,  it  does  not  follow  that  if  you  have  got  oxygen  there  you 
do  not  get  rid  of  the  carbon  by  oxidation. 

Me.  TERRELii  :  I  want  to  prove  that  the  theory  I  put  forward 
is  a  possible  one,  and  then  to  show  by  direct  evidence  that  the 
process  as  carried  out  by  us  is,  at  any  rate,  more  likely  to  be  the 
removal  of  the  carbon  in  the  way  in  which  T  say,  than  the  way  in 
which  they  say. 

His  Lordship  :  I  do  not  think  I  can  give  any  direction  about  it. 

Mr.  Henry  Crookes,  examined,  said  that  for  the  last  20  years 
it  had  been  his  duty  under  the  supervision  of  Sir  James  Dewar  and 
Sir  William  Crookes  to  analyse  the  water  of  London  and  many 
other  places.  He  had  carried  out  the  experiments  on  the  filaments 
given  to  him  by  Sir  James  Dewar  by  a  similar  process  to  one  which 
he  generally  used  for  the  organic  combustion  of  water  residues, 
but  as  a  higher  temperature  had  to  be  used,  and  it  was  expected 
that  the  tungsten  filaments  would  be  more  diflBcult  to  oxidise, 
instead  of  using  oxide  of  copper  he  used  chromate  of  lead,  which 
was  a  more  powerful  oxidising  agent,  and  he  used  quartz  tubes 
instead  of  glass  tubes.  He  also  took  the  precaution  of  having  the 
quartz  tube  not  touching  anything.  It  was  not  in  contact  with 
anything  as  was  suggested  on  the  previous  day,  so  that  there  was 
no  trace  of  vitrification  or  porosity.  That  had  also  been  determined 
by  direct  experiment  afterwards.  There  was  no  leakage  whatever. 
The  results  weie  quite  correct. 

Mr.  Walter  then  summed  up  the  plaintiffs'  case.  On  the  first 
patent  there  were  two  issues  only  so  far  as  he  could  see  which  had 
really  been  dealt  with  in  the  case.  The  first  was  non- 
infringement, and  the  second  one  was  no  subject  matter.  Non- 
infringement he  would  not  deal  with  at  present,  because  he  did 
not  at  the  moment  fully  understand  what  was  now,  in  view  of 
what  the  Court  had  heard,  going  to  be  the  suggested  case 
of  non-infringeraent.  As  regarded  the  second  patent,  the 
only  points  which  he  had  been  able  to  understand  in  connection 
with  that  were  no  infringement,  and  that  hydrogen  and  nitrogen 
would  not  work. 

His  Lordship  :  And  prior  grant. 

Mr.  Walter  :  Your  Lordship  is  quite' right.  It  is  a  prior  grant 
on  Specification  No.  15,510,  of  1907.  I  will  deal  with  that.  On 
the  third  patent,  continued  counsel,  the  only  point  I  apprehend  is 
no  subject  matter. 


Mb.  Terrell  :  There  is  a  question  of  prior  user  in  the  third 
patent. 

Mr.  Walter,  proceeding  on  the  question  of  subject-matter, ' 
said  the  defendants  said  that  Dr.  Welsbach  suggested  the 
use  of  osmium  for  filaments,  and  that  amongst  several  other 
processes  he  suggested  the  use  of  steam  and  hydrogen  for 
osmium.  It  was  one  amongst  several  processes  to  which  attention 
would  be  called,  all  of  which  would  work  for  osmium,  and  they 
said  there  was  no  invention  in  using  steam  and  hydrogen  for  the 
formation  of  a  tungsten  filament. 

His  Lordship,  it  seems  to  me,  that  your  case  is  that  the  plaintiffs 
by  their  patent  make  a  new  manufacture.  That  is  to  say  they 
make  a  tungsten  filament  which  had  never  been  made  before,  and 
it  is  none  the  less  a  new  manufacture,  because  someone  else  had 
made  an  osmium  filament,  and  had  made  it  by  the  same  process. 
That  is  what  seems  to  be  your  case. 

Mr.  Walter  said  that  was  so.  It  was  said  either  by  Dr. 
Passmore  or  Dr.  Liebmann,  that  all  chemical  processes  were  the 
tools  with  which  a  chemist  worked,  and  it  was  nihil  ad  rem  to  say 
that  because  a  process  worked  and  produced  one  manufacture,  it 
was  going  to  produce  another  manufacture  of  a  different  material 
altogether.  That  summed  up  the  whole  position.  He  would  draw 
his  Lordship's  attention  to  one  question.  It  was  a  new  manu- 
facture altogether,  but  what  was  it  to  the  chemist  ?  In  order  to 
make  their  case,  they  must  go  as  far  as  this.  That  everyone  who 
read  that  osmium  patent,  would  know  without  trial  or 
experiment,  that  one  of  the  processes,  viz.,  steam  and  hydrogen, 
would  make  the  new  article  manufactured,  viz.,  tungsten  filament. 
But  chemistry  was  an  experimental  science  ;  no  one  could  predict. 
If  it  was  so  obvious,  Welsbach  having  said  that  this  was  a  process 
which  applied  to  the  platinum  group,  why  did  everyone  when  he 
came  to  mention  tungsten  in  his  specification,  go  to  different  pro- 
cesses altogether  ?  All  the  subsequent  inventors,  including 
Siemens,  so  far  from  trying  such  a  process  had  only  applied  it  to 
the  platinum  group.  That  was  the  whole  case  as  regards  sub- 
ject matter.  Dealing  with  the  question  of  infringement,  counsel 
then  detailed  at  great  length  the  process  as  carried  out  by  the 
defendants  in  the  manufacture  of  their  filaments.  He  said  there 
were  apparently  three  theories  by  which  the  defendants  sought  to 
explain  what  took  place  in  their  sintering  jar.  The  theories  put 
forward  were  that  carbide  of  tungsten  was  formed  and 
volatilised  as  such  ;  that  carbide  was  formed  and  split  up, 
eliminating  carbon  as  such  ;  and  the  last  one  was  what  be  would 
call  the  football  theory,  viz.,-  that  the  filament  kicked  out  bits  of 
carbon  mechanically  in  some  way.  Those  theories  had  been  put 
forward  as  the  explanation  of  what  was  apparently  a  very  simple 
chemical  operation.  It  had  been  suggested  that  there  was  a  point 
on  subject  matter  outside  Welsbach,  viz..  Just  and  Hanaman's 
German  specification  of  1904,  which  was  one  plaintiffs  iisclaimed. 
The  first  part  of  that  specification  said  :  "  If  a  carbon  filament  is 
subjected  by  means  of  an  electric  current  to  a  high  temperature  in 
the  vapour  of  tungsten  oxychloride  in  the  presence  of  only  very 
little  hydrogen,  a  most  remarkable  reaction  occurs.  The  carbon 
filament  is  gradually  transformed  completely  into  a  filament  of 
pure  tungsten,  a  process  which  has  already  been  employed  in  an 
analagous  manner  for  the  manufacture  of  osmium  filament."  It 
was,  said  counsel,  suggested  that  although  that  was  expressly  dis- 
claimed, it  had  some  bearing  on  the  subject-matter  of  the  first 
patent.  From  the  point  of  view  of  law — assuming  there  had 
been  no  disclaimer  at  all — how  did  the  disclosure  of  the  fact  that 
in  an  oxychloride  solution  of  tungsten  (assuming  it  would  work) 
with  a  filament  of  carbon  surrobnded  by  tungsten,  you  could 
eliminate  carbon,  affect  a  process  of  manufacture  which  got  rid  of 
carbon  by  means  of  steam  and  hydrogen  ? 

His'  Lordship  :  All  that  could  be  said  about  this  is  that  this 
showed  one  means  of  making  a  tungsten  filament. 

Mr.  Walter  here  detailed  to  his  Lordship  the  objections  to  the 
second  patent. 

His  Lordship  :  The  defendants,  you  say,  accept  your  first  patent, 
and  they  remove  the  carbon  by  steam  and  hydrogen. 

Mb.  Walter  :  That  is  so. 

His  Lordship  :  Do  you  go  as  far  as  this  : — Supposing  this 
process,  the  second  part  of  their  process,  has  nothing  in  their  minds 
to  do  with  the  removal  of  carbon,  its  purpose  is  a  different  one 
altogether,  but  that,  incidentally,  it  does  remove  carbon,  do  you  say 
thej  are  infringing  your  patent  I 

Mr.  Walter  :  Yes,  my  lord. 

Counsel  then  dealt  with  the  third  patent  and  said  that  Dr. 
Liebmann  called  the  invention  "  an  act  of  inspiration."  The 
history  of  the  art  in  itself  was  the  best  refutation  of  the  idea  that 
there  was  not  invention.  If  anyone  had  thought  it  out  he  could  not 
have  arrived  at  the  conclusion  that  he  was  not  doing  the  moat 
dangerous  thing,  when  he  was  going  to  pass  through  the  stage  of 
decarbonising  prior  to  sintering.  It  was  an  act  of  invention  of  a 
high  order. 

Mr.  Terrell,  opening  the  case  for  the  defence,  said  when  his 
learned  friend  opened  the  case,  in  dealing  with  the  first  patent,  he 
did  so  as  though  this  was  the  patent  which  had  made  the  success 
of  the  carbon- filament  industry.  His  learned  friend  had  not 
brought  before  the  Court  any  evidence  of  any  lamp  maker  who 
could  tell  what  the  history  of  the  thing  was,  or  what  was  beinft 
done  at  the  time  of  this  patent  or  afterwards.  He  simply  opened 
it  and  left  it  there.  He  (Mr.  Terrell)  proposed  to  call  evidence  as 
to  what  the  real  state  of  things  was.  He  would  first  of  all  ask  his 
Lordship  to  look  at  some  dates  which  appeared  on  the  specification 
itself.  The  register  of  this  patent  had  been  searched,  and  it  was 
dated  1904.  It  was  bought  by  the  predecessors  in  title  of  the' 
present  plaintiffs — they  were  the  same  people,  only  a  change 
of  name  took  place,  viz.,  on  August  2nd,  1907.  Between  ' 
those    two    dates    nothing    whatever    had     beeja    done    with    it. 
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either  in  this  country  or  any  other  country.  At  the  end  of  1907 
the  defendant  company  was  formed  amonpst  other  companies ; 
that  w*8  to  Hay,  there  was  the  "  Z  "  Co.,  of  Germany,  the  "Z  "  Co.,  of 
France,  and  the  "Z"  Co.,  of  England,  which  ia  connected  with  the 
jircHent  action.  They  were  formed  sometime  in  June,  1907,  and 
commenced  actively  manufacturinf^  and  sellinp:  tungsten  filaroents. 
The  persons  who  owned  this  patent  had  not  put  it  into  operation  in 
any  way.  His  Lordship  would  be  told  that  the  secret  of  the 
success  with  which  it  met  was  that  they  had  discovered  the  hard 
paste  process,  and  that  they  were  able  to  make,  for  the  first  time, 
high-voltage  lamps  which  had  never  been  made  before,  and  that 
the  "Z"  Co.  really  were  the  pioneers  in  this  country  of  the  tungsten- 
filament  industry.  Having  bought  a  patent  in  1907,  at  sometime 
in  1908  the  plaintiffs  woke  up  to  the  fact  that  it  might  be  amended, 
and  they  made  an  application  to  amend.  The  document  which  they 
lodged  at  the  Patent  Office  stated  they  sought  to  amend  because 
certain  parts  of  the  specification  were  of  doubtful  novelty. 
In  January,  1909,  they  obtained  leave  to  amend.  At  that  time 
defendants  had  built  up  a  big  industry  in  tungsten  filaments  in 
this  country,  and  in  1910  that  industry  further  increased.  They 
brought  no  action  upon  this  patent,  until  some  time  in  May,  1910, 
they  issued  a  writ  against  some  other  people — that  action  was 
settled.  In  1911  they  began  issuing  writs  against  defendants' 
customers,  and  it  was  with  some  difficulty  that  in  the  end  defendants 
succeeded  in  getting  the  trial  of  this  matter,  as  against  themselves, 
where  the  position  could  properly  be  defended.  Then  the  writ  was 
issued  in  this  action.  His  Lordship  would  therefore  see  that  it 
was  not  the  case  of  defendants  who  were  trying  to  get  the  industry 
and  the  work  of  other  people,  but  it  was  the  case  of  a  company  who 
had  bought  a  patent  which  they  themselves  admitted,  when  they 
bought  it,  was  invalid,  but  which  they  thought  that  they  could 
make  wide  enough  to  capture  on  it  the  tungsten  filament  industry. 

Mk.  Astbusy  said  the  Osram  Co.  began  to  manufacture  these 
lamps  in  1907,  and  before  that  the  patent  was  worked  in  Germany. 

Mb.  Terrell,  resuming,  said  this  was  originally  a  patent  for 
tungsten  and  molybdenum  manufactured  in  two  different  ways,  and 
they  came  to  his  Lordship  and  said  :  "Our  invention  is  one  of 
selection."  It  was  found  that  it  was  well  known  that  certain 
metals  were  highly  refractory — they  had  the  power  of  resisting 
high  temperature  without  fusion  ;  it  was  also  known  that  these 
highly  refractory  metals  for  the  most  part  wer«  non-ductile  metals. 
One  of  them  which  could  not  be  drawn  was  osmium,  which 
belonged  to  a  group  of  metals  different  from  the  group  to  which 
tungsten  and  molybdenum  belonged  ;  therefore  the  difliculties  were 
exactly  those  in  the  way  of  making  a  filament  out  of  tungsten  and 
molybdenum.  Welsbach  devised  a  method  of  using  osmium  in  a 
very  finely  divided  condition  mixed  with  a  binding  material. 
The  paste  was  forced  through  a  die  to  produce  the 
filament,  which  was  subsequently  baked  and  electrically  treated. 
At  the  date  of  Welsbach's  invention  that  was  absolutely  new. 
After  that  came  Sander's  specification,  which  belonged  to  the 
"  Z  "  Co.  ;  in  that  Sander  was  dealing  with  uranium.  He  got  the 
idea  of  producing  the  metal  wire  by  incorporating  the  powdered 
and  finely-divided  metal  with  a  cellulose  solution  and  forcing 
it  through  a  die — "in  the  usual  manner" — so  that  now  it  would 
be  seen  that  it  was  usual  to  do  it  in  that  way.  Then  he  dried  the 
filaments  by  heating  at  about  250°  C.  or  up  to  300°  C.  in  order  to 
carbonise  the  binding  agent,  preferably  in  an  atmosphere  of 
hydrogen  or  nitrogen,  or  at  least  in  a  receptacle  from  which 
atmospheric  air  is  excluded  as  much  as  possible.  That  was 
Sander's  idea.  He  says  :  The  filaments  are  then  fire-heated  by 
being  attached  to  auxiliary  electrodes  and  placed  in  a  receiver 
provided  with  conducting  wires  by  means  of  which  electric  current 
can  be  conducted  through  the  filaments.  Then  the  air  is  exhausted 
from  the  receiver  and  hydrogen  or  other  suitable  gas  or  gas 
mixture  may  be  conducted  into  the  receiver,  whereupon  the 
filament  is  very  carefully  and  slowly  brought  to  a  glow 
by  means  of  an  electric  current  of  suitable  tension,  and 
then  brought  to  the  highest  degree  of  white  heat."  Sander 
brought  into  Welsbach  the  idea  that  we  now  have  of 
sintering.  The  whole  process  was  there.  If  Sander  was  put  into 
practice,  and  if  his  learned  friend'^  story  was  true,  Sander  was 
sintering  his  uranium  filaments  in  an  atmosphere  of  steam  and 
hydrogen,  although  he  only  said  hydrogen.  Certainly  it  was  a 
uranium  filament,  but  it  was  being  treated  in  exactly  the  same  way 
as  defendants  treated  it.  That  being  the  state  of  affairs  with  regard 
to  Sander,  what  was  wanted  now  was  to  get  the  practical  details  by 
which  all  of  this  was  ultimately  accomplished.  Before  Just  and 
Hanaman,  several  people  had  pointed  ovt  that  tungsten  was 
capable  of  being  brought  to  a  very  high  dtgree  of  heat  without 
fusion  or  dispersion. 

His  Lordship  :  Your  point  is,  with  regard  to  that,  that  if  the 
making  of  a  tungsten  filament  is  in  itself  a  new  manufacture,  they 
made  it.  Mr.  Terrell  :  Yes,  and  published  it ;  therefore,  the 
article  had  been  made  before,  although  not  in  the  same  way.  I 
come  now  to  ask  your  Lordship  to  put  a  construction  on  the  speci- 
fication which  is  sued  on  in  this  action. 

His  Lordship  :  You  have  to  find  out  what  it  would  convey  to  a 
skilled  person  knowing  the  art  and  having  this  document  put  before 
him. 

Counsel  then  referred  to  the  specification  sued  upon  in  the  case. 
No.  23,899,  of  1904,  and  read  up  to  the  passage  :  "...  Now,  in 
accordance  with  the  present  invention,  it  is  possible  to  produce 
filaments  consisting  of  pure  tungsten,  and  which  do  not,  therefore, 
present  the  defects  above  referred  to.  For  the  manufacture  of 
filaments  of  this  kind,  finely  divided  tungsten  or  tungsten  com- 
pounds, such  as  tungstite,  tungstic  acid,  tungstic  sulphide  .  .  ,  ." 
When  I  am  reading  this,  I  may  say  that  I  shall  be  describing 
exactly  Welsbach's  process  if  I  substitute  the  word  osmium  for 
tungsten. 


His  LouDHHH'  :  Yea,  I  have  seen  that  for  some  time  ;  I  think 
that  is  80.  J       •        # 

Mr.  Terrell  :  Tungsten  as  a  filament  is  old  ;  the  production  of 
a  pure  tungsten  filament  by  one  process  in  old.  Welsbach  hae 
described  a  process  which  a  chemist,  being  told  of  the  qualitiea  of 
tungsten,  would  know  is  applicable  without  any  invention  to  the 
metal  tungsten.  If  that  is  so,  there  is  no  invention  in  applying  the 
process  revealed  by  Welsbach  for  getting  a  wire  to  a  metal  which 
presents  the  same  difiBcnlties  aa  the  metal  which  Welsbach  ased. 
If  my  friend's  witness  had  said,  "  Yes ;  but  you  had  to  get 
over  this  difficulty  or  that  difficulty  in  using  tungsten, '  then, 
I  concede,  that  there  would  have  been  invention  even  in  applying 
the  process  of  Welsbach.  Tungsten  is  reduced  by  hydrogen,  and, 
therefore,  as  a  consequence,  is  not  oxidisable  by  water  in  the  pre- 
sence of  hydri  gen  at  reasonable  temperatures. 

His  Lordship:  The  word  "  reduces,"  as  I  understand  it,  meana 
brings  back  the  metal  from  the  oxide. 

Mr.  Terrell  :  Yes. 

His  Lordship  :  It  is  reducing  in  that  sense, 

Mr.  Terrell  :  Yes  ;  therefore  it  follows  that  it  was  very  well 
known  that  tungsten  was  not  oxidised  by  steara. 

Mr.  Astbury  :  When  you  say  not  oxidised  by  steam  you  do  not 
mean  other  than  in  the  presence  of  hydrogen  .' 

Mb.  Terrell  :  It  is  not  oxidised  by  steam  at  that  temperature 

at  all. 

Mr.  Walter  :  Whether  the  hydrogen  is  there  or  not  .' 

Mb.  Terrell  :  It  is  oxidised  in  the  air,  but  if  the  air  is  not 
there  it  is  not  oxidised  by  steam.     That  is  what  I  say.^ 

Mr.  Astbury  :  It  is  far  more  oxidisable  even  than  iron. 

Mr.  Terrell  :  Not  by  steam, 

Mr.  Terrell  :  I  say  that  this  patent  discloses  no  subject 
matter  because  there  was  no  problem  to  be  solved  and  no  difficulty 
to  be  got  over  which  had  not  been  solved  and  got  over 
before  by  Welsbach  under  similar  circumstances.  Counsel  then 
dealt  at  some  length  with  the  experiments  that  had  been  put 
before  the  Court  by  plaintiffs,  and  said  :— If  plaintiffs  are  accusing 
a  man  of  infringing  their  patent,  they  ought  to  bring  experiments 
which  are  on  the  sort  of  thing  that  he  is  doing,  not  on  something 
imaginary  which  he  is  not  doing. 

Mr.  Astbury  :  Might  I  make  an  application  now  as  this 
point  is  being  taken,  viz,  that  we  should  have  a  sufficient 
quantity  of  the  various  filaments  they  make  because  we  have 
used  them  all  up,  and  also  a  sufficient  number  of  samples  of 
all  the  filaments  that  are  complained  of  by  way  of  infringe- 
ment in  this  action,  in  order  that  we  may  have  further 
tests  made  with  their  filaments.  We  thought  making  them  with 
ours  made  no  difference. 

His  Lordship  eventually  agreed  that  further  experiments  should 
only  be  conducted  if  required. 

Mr.  Terrell  resuming  on  the  issue  of  infringement,  he  would 
suggest  to  his  Lordship  not  one  of  plaintiffs"  experiments,  even 
although  they  might  show  that  defendants  had  moisture  with  their 
hydrogen,  and  although  they  might  show  that  defendants  had 
moisture  in  the  sintering,  not  one  of  plaintiffs'  experiments  showed 
that  the  filaments,  such  as  defendants  made,  were  sintered  by 
chemical  operation.  With  regard  to  insufficiency  of  description 
— there  was  no  description  at  all  in  the  patent  sued  upon  as  to 
what  had  to  be  done.  It  was  a  statement  of  chemical  reactions, 
but  what  had  to  be  done  was  not  told.  This  specification,  he  sub- 
mitted, was  hopeless.  This  patent  had  been  bought  up,  and  had  been 
amended  long  after  it  was  taken  out,  and  it  was  hoped  now  that 
some  Court  would  give  it  a  construction  which  would  give  them  a 
monopoly  of  squirted  tungsten  filaments.  With  regard  to  patent 
No.  2,  a  very  curious  state  of  things  arose.  He  was  going  to  sub- 
mit that  this  patent,  and  his  witnesses,  as  at  present  advised, 
were  going  to  say  that  patent  No.  2  as  a  chemical  fact  was 
nonsense.  This  man  was  actually  taking  out  a  patent  for  reducing 
the  quantity  of  water  vaoour  and  increasing  the  percentage  of 
hydrogen.  Although  he  (Counsel)  knew  that  his  Lordship  could 
not  construe  the  first  patent  by  the  second  patent,  this  one  could 
be  used  as  a  piece  of  literature  to  show  what  men  at  the  time  meant 
by  steam  and  meant  by  water  vapour.  With. regard  to  the  question 
of  prior  grant,  which  was  specification  lo,510  of  1907,  he  submitted 
that  defendants  did  not  infringe  that  patent  by  anything  that 
they  did,  and  in  respect  of  that  patent  he  contended  there 
was  a  prior  grant.  As  to  the  question  of  prior  user,  this  was 
done  by  Popham  in  the  west  -  end  of  London  at 
Mr.  Steam's  works.  Mr.  Steam  was  a  lamp  manufacturer 
in  London,  and  the  purchaser  of  a  process  in  Germany  for  making 
metal-filament  lamps.  He  saw  the  weights  put  on  for  a  con- 
siderable time  before  the  defendants'  and  plaintiffs"  patents, 
in  Germany.  He  and  his  man  Popham  were  there,  and  they  came 
over  to  England,  and  continuously  manufactured  lamps  by  putting 
the  weights  on  some  time  before  the  date  of  this  patent,  and  after 
the  date  of  this  patent.  The  question  would  arise,  did  they  do  it 
in  public  in  such  a  way  aa  to  be  a  publication.  Supposing  your 
Lordship  found  that  although  the  lamps  were  made  in  public,  and 
this  particular  operation  was  not  done  in  public  then,  this  con- 
sideration was  arrived  at.  This  was  a  process  which  at  the  time  of 
the  grant  of  this  patent,  was  being  used  by  someone  else,  and  came 
within  the  terms  of  the  grant  of  this  patent,  which  others  at  the 
time  of  the  grant  should  not  use.  It  was  not  a  question  of  prior 
publication,  but  it  was  a  question  that  this  was  being  used  by 
someone  else,  to  grant  a  patent  for  which  would  be  to 
stop  the  man  who  was  using  it,  and  who  had  a  right  to 
use  it,  from  continuing  to  use  it.  If  prior  user  was  estab- 
lished, and  he  could  not  see  any  reason  why  it  should  not 
be  established,  that  was  an  end  of  patent  No.  3.  When  his 
Lordship  had  heard  the  evidence,  he  (counsel)  would  ask  him  to  say, 
first,  with  regard  to  patent  No.  1,  that  there  was  no  subject-matter 
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and  that  defendants  had  clearly  not  infringed  on  the  first  con- 
struction, and  on  the  second  construction  that  they  had  not 
infringed  on  the  evidence.  With  regrard  to  the  second  patent,  that 
there  was  no  subject-matter,  and  that  there  was  no  infringement. 
In  respect  of  the  third  patent,  that  there  had  been  a  clear  prior 
user,  and  also  that  there  was  no  subject-matter,  because  it  was  no 
improvement  on  what  was  done  before,  and  what  was  admitted  to 
have  been  done  before. 

(.To  be  coiitiwufd.') 


[The  hearing  was  concluded  on  May  13th,  when  his  Lordship 
reserved  judgment.] 

Teaaiways  and  Heavy  Traffic. 

The  interlocutor  of  Sheriff-Principal  Wilson  has  been  issued  in  an 
appeal  made  to  him  by  the  Greenock  and  Port  Glasgow  Tramways 
Co.  against  the  decision  of  Sheriff  Welsh,  in  an  action  for  interdict 
and  damages  raised  by  them  against  Messrs.  Rankine  &:  Blackmore, 
engineers  and  ironfounders,  Greenock.  The  pursuers  sued  for 
compensation  for  damage  alleged  to  have  been  caused  to  their  track 
by  the  haulage  of  boilers  and  machinery  over  the  roadway,  and 
also  sought  to  interdict  defenders  from  conveying  such  loads  over 
their  track. 

Sheriff  Welsh  decided  against  the  pursuers  in  the  original 
action,  finding  that  the  condition  of  the  track  at  the  times  com- 
plained of  was  not  brought  about  primarily  by  the  defenders' 
traflBc,  but  partly  by  said  traffic,  and  partly  by  the  worn  condition 
of  the  track  at  the  time,  and  primarily  by  the  pursuers  having 
laid  down  setts  of  a  soft  and  inferior  wearing  quality.  That 
decision  has  been  upheld  by  Sheriff  Wilson,  who  states  that 
pursuers'  action  was  not  well  founded  in  fact  or  in  law.  The 
traflBc  was  not  a  nuisance,  and  the  streets  must  be  kept  in  a  fit 
state  to  receive  it.  The  real  reason  of  the  track  setts  becoming 
broken  was  that  they  were  unequally  laid,  were  not  of  sufficient 
depth,  and  contained  soft  granite,  which  could  not  stand  ordinary 
traffic. 

The  appeal  was  refused,  with  additional  expenses  against  the 
tramway  company. 

Ellis  v.  Osbam  Lamp  Wobks,  Ltd. 

This  action,  which  related  to  an  alleged  nuisance  caused  by  the 
defendants'  works,  was  before  Mr.  Justice  Neville  on  May  9th,  in 
the  Chancery  Division,  but  was  dismissed,  the  plaintiff  not 
appearing. 

Mr.  Wertheimer,  who,  with  Mr.  Jenkins,  K.C,  appeared  for  the 
defendants,  said  that  Mr.  Cavanagh,  who  had  drawn  the  statement 
of  claim,  did  not  now  appear  for  the  plaintiff,  and  he  understood  no 
other  counsel  had  been  instructed.  The  action  was  brought  to 
restrain  an  alleged  nuisance  of  noise  and  vibration,  and  there  was  a 
counter-claim  by  the  defendants  for  damages  for  delapidations 
undet  a  tenancy  agreement.  The  defendants  were,  however,  willing 
to  waive  any  claim  on  the  counter-claim,  and  have  the  action  dis- 
missed with  costs. 

The  plaintiff  not  appearing,  his  Lordship  dismissed  the  action 
accordingly, 

Wilson  v.  Lancs.  United  Tramways  Co. 

Hannah  Wilson,  aged  two  years,  of  Bolton,  near  Atherton,  was 
on  Friday  at  Leigh  County  Court,  awarded  £100  from  the  Lancs. 
United  Tramways  Co.  for  damages  for  an  accident  on  December  1 9th. 
She  tried  to  cross  the  road  as  a  tramcar  was  coming  along,  and 
was  knocked  down  and  injured  so  badly  that  her  right  foot 
had  to  be  amputated.  The  driver  had  previously  stopped  to  allow 
her  sister  to  run  across. 

Electrical  Enuineebing  Co.'s  Affairs. 

In  the  Chancery  Division,  on  Tuesday,  May  Hth,  Mr.  Justice 
Swinfen  Eady  heard  a  petition  by  Edward  Foster  &  Son,  Ltd., 
electrical  and  sanitary  engineers,  &c.,  of  Halifax,  to  confirm  a 
special  resolution  to  reduce  the  company's  capital  by  .£14,605. 

Mr.  F.  K.  Russell,  K.C.  (with  Mr.  Ashton  Cross),  appeared  for 
the  company,  and  said  the  whole  burden  of  the  reduction  was  to  be 
borne  by  one  shareholder — Mr.  Foster,  the  chairman  of  the  com- 
pany. The  company  was  incorporated  in  1897  with  a  capital  of 
£50,000,  divided  into  5,000  £6  preference  and  5,000  £5  ordinary 
shares.  All  the  preference  and  3,000  of  the  ordinary  shares  were 
issued,  and  of  these  1,000  preference  and  2,000  ordinary  shares  were 
issued  as  fully  paid  to  Mr.  Fo-ster,  who  was  the  vendor  to  the  com- 
pany. It  was  proposed  to  cancel  a  block  of  each  of  these  shares. 
How  the  money  bad  been  lost  was  proved  by  Mr.  Foster  and  the 
company's  accountant,  and  it  was  to  be  met  by  a  revaluation  of  the 
company's  goodwill. 

His  Lordship  :  Has  this  petition  been  advertised  ? 

Mr.  Russell  :  No  ;  in  the  peculiar  circumstances  of  the  case 
the  Registrar  dispensed  with  both  the  advertising  and  the  use  of 
the  words  "and  reduced."  Continuing,  counsel  said  that  they 
proved  the  loss  at  £14,(565,  and  it  was  proposed  to  cancel  1,981  of 
the  vendor's  ordinary  shares,  equal  to  £9,905,  and  952  of  his  pre- 
ference shares,  making  alto»Tether  £14,6()r). 

His  Lordship  said  he  could  not  deal  with  this  petition  in  the 
absence  of  evidence  as  to  the  deferred  shares  mentioned  in  the 
balance-sheet.  He  did  not  accept  the  view  that  the  other  share- 
holders were  not  affected  by  the  reduction  of  the  ordinary  capital. 
He  thought  they  were  materially  affected. 

Mr.  Ritssell  said  they  all  had  complete  notice  of  it,  and  the 
resolution  m  as  passed  unanimously. 


His  Lordship  :  That  may^be,  but  the  question  is  whether  they 
are  affected.  naes. 

Mr.  Russell  :  The  loss  is  going  to  fall  upon  Mr.  Foster.  " 

His  Lordship  said  the  petition  must  be  advertised,  and  he  would 
adjourn  it  for  a  week  for  that  purpose  and  for  further  evidence. 
His  Lordship  asked  what  dividend  the  company  had  paid.-^ 

Mr.  Russell  replied  that  for  the  first  10  years  the  preference 
shareholders  got  their  5^  per  cent,  cumulative  dividend,  and  the 
ordinary  shareholders  their  5  per  cent.,  but  for  the  last  three  years- 
no  dividend  had  been  paid,  there  having  been  a  loss  on  trading. '::'.» 

His  Lordship  directed  the  petition  to  stand  over  for  a  week. 


Spitting  in  Tramcars. 


At  Bacup,  on  Monday,  the  first  prosecution  by  Rawtenstall  Cor- 
poration for  the  offence  of  spitting  in  tramcars  was  heard  against 
a  defendant  named  Patrick  O'Brien,  quarryman.  Wm.  Riley, 
conductor,  said  that  on  the  14th  ult.,  defendant  persistently  spat 
in  a  car  travelling  from  Rawtenstall  to  Bacup,  and  when  cautioned, 
defied  the  conductor  and  gave  a  wrong  name  and  address.  Mr, 
C.  L.  E.  Stewart,  electrical  engineer  and  manager  of  the  Rawten- 
stall Corporation  tramways,  said  they  had  had  great  trouble  on 
account  of  the  exceedingly  offensive  condition  of  the  tops  of  the 
cars,  through  spitting,  so  that  ladies  would  not  go  on  top. 
Notices  had  been  posted  in  all  the  cars  for  some  time  prohibiting 
the  practice.  Dr.  Brown,  M.O.H.,  Bacup,  gave  evidence,  and  the 
Magistrates  imposed  a  penalty  of  10s.  and  costs. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


In  re  The  Consolidated  Electric  Works  and 
Appliances,  Ltd, 

The  affairs  of  this  company  came  before  Mr.  Justice  Parker  in  the 
Chancery  Division  on  Monday,  May  13th,  in  a  debenture-holders' 
action  instituted  by  Mr.  Clarke  and  Mrs,  Squire. 

Mr.  Ceossfield,  who  represented  Mrs.  Squire,  said  that  she  held 
the  whole  of  the  first  mortgage  debentures  issued  by  the  company, 
and  the  defendants,  who  were  the  company,  and  subsequent  incum- 
brancers, had  put  in  no  defence  to  the  action.  The  action, 
therefore,  came  on  upon  motion  for  judgment,  the  plaintiff  asking 
for  a  declaration  that  she  was  entitled  to  a  charge  in  respect  of 
50  debentures  for  £50  each,  and  the  usual  accounts  and  inquiries. 
The  company  and  Mr.  Clarke  appeared,  and  assented  to  the  order, 
but  Mr.  Wicks,  who  held  debentures,  was  not  represented. 

Mr.  Stephen  Lynch  said  he  appeared  for  the  company,  and 
raised  no  objection  to  the  proposed  order. 

His  Lordship  said  he  would  make  a  declaration  that  the  plaintiff 
was  entitled  to  a  charge,  and,  in  addition  to  the  usual  accounts  and 
inquiries,  would  direct  an  inquiry  as  to  whether  the  Wicks  claim 
was  subsequent  to  or  prior  to  the  plaintiff's.  He  continued  the 
manager,  who  had  been  appointed  until  June  30th,  until  October  Slst 
next. 


Workmen's  Compensation  Act. 

As  the  result  of  the  death  of  Henry  Andrews,  who  was  killed  by 
electric  shock  at  the  Pigeon  House  Electricity  Works,  Dublin,  on 
February  23rd,  his  mother  sued  Messrs.  Ferranti,  Ltd.,  his 
employers,  for  compensation,  he  having  been  her  sole  support.  The 
Recorder  last  week  awarded  £150  compensation. 


Thermo-Electrioal  Comhustion  Calorimeter. 

Prof.  Ch.  Fery  recently  submitted  to  the  French  Academy  of 
Sciences  a  novel  thermo-electrical  calorimeter,  which,  like  the 
Mahler  apparatus,  is  well  adapted  for  determining  the  heat  value 
of  fuel.  A  distinctive  feature  of  this  apparatus  is  the  fact  that 
the  heat  value  is  read  immediately  from  a  dial  without  any 
correction. 

The  calorimeter  bomb  A,  fig.  1,  has  been  made  as  liffht  as  possible, 
the  water  mass — which  in  the  Mahler  apparatus  serves  as  the  main 
heat  mass — being  dispensed  with.  The  bomb  is  kept  in  the  centre 
of  a  metal  cylinder  R  by  two  constantan  disks  K  K,  and  forms  the 
hot  junction  of  a  large  thermo-electric  element,  the  cold  junction 
being  constituted  by  the  cylinder  k.  After  introducing  the  fuel, 
according  to  usual  practice,  into  the  crucible  c,  the  bomb  is  filled 
with  compressed  oxysren  and  ignited  by  means  of  the  battery  P. 

The  deflection  of  the  milli-voltmeter  v,  the  range  of  which 
corresponds  to  the  combustion  of  one  gramme  of  pure  carbon,  yields 
without  any  correction  the  heat  value  desired.  The  heat  losses  due 
to  the  conductance  of  the  constantan  disks  have  been  made  great  ' 
enough  to  allow  any  losses  by  convection  and  radiation,  which  are  ^ 
not  proportional  to  the  difference  in  temperature  between  the  bomb 
and  the  cylinder,  to  be  neglected.  The  only  correction  left  accord- 
ingly corresponds  to  the  loss  of  heat  due  to  conductance,  and  as 
this  is  proportional  to  the  figure  to  be  measured,  it  does  not  in  any 
way  alter  the  relative  values  of  the  deflections  corresponding  to 
each  fuel. 
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ExperirnentH  made  at  the  Laboratoire  dei  Artset  Metiers  have 
borne  out  these  theoretical  previsionH.  showinff  the  value  of  a 
division  of  the  milli-voltnieter,  aH  tfiven  in  heat  units,  to  be  inde- 
pendent of  the  weifjht  and  kind  of  fuel. 


Fig.  1. — Fery  Thebmo-Electbical  Calobimetek. 

This  apparatus,  which  is  mainly  intended  for  industrial  purposes, 
can,  with  a  few  triflinf;:  alterations,  be  adapted  to  laboratory  use. 

Patent  Tilting  and  Rise-and-Fall  Fitting. 

Messrs.  C.  J.  Thukspield  &  Co.,  Ltd.,  of  Cecil  Work?,  Clement 
Street  Parade,  Birmingham,  have  introduced  an  ingenious  cord 
pendant  which  has  a  vertical  rise-and-fall  movement  in  addition  to 


Fig.  3.— Ediswan  d.c   Electric  Fan 


Fig.  2.— Thurspield  Patent 

Adjustable  Suspensoby 

Fitting. 


Fig.  4.— W.  E.  Ixstbu- 
ment  Pbotectob. 


the  tilting  of  the  shade  (fig.  2").  Apart  from  this  advantage,  the  shade 
remains  fixed  in  the  position  in  wnich  it  was  tilted,  and  has  no 
tendency  to  turn  round  and  alter  its  position  after  it  has  been 
tilted.  To  economise  flex  and  to  ensure  smooth  running  it  should 
be  wired  with  single  flexible  cord»,  not  twin,  two  of  which  are  used 
for  current  leads. 

The  balance  weight  should  be  loaded  sufficiently  with  shot  so 
that  the  fitting  remains  quite  stationary  at  varying  heights  ;    the 


f-tlicient  loading  of  this  weight  i-,  important,  as  it  also  balances  the 
Hhade  when  tipped  at  an  acute  angl<'.  The  fitting  is  particularly 
useful  for  drawing  offices,  picture  gallerie*,  bedrooms  (for  reading 
in  bedj,  for  lighting  music,  and  al.^o  for  hoepitalB.  It  can  be 
supplied  in  a  larger  size  for  operatin;.'  theatres  in  hospitals. 

Ediswan  Electric  Fans. 

The  Edison  k  Swan  United  Electbic  Light  Co.,  Ltd.,  of 

Queen  Strett,  EC,  have  recently  introduced  a  special  type  of 
eleCiric  fan,  tuitable  for  use  on  direct-current  circuits.  These  are 
supplied  in  the  convertible  table  or  bracket  pattern,  also  as*  port- 
hole fans,  one  of  which  we  illustrat*-  (fig.  S).  the  blade  diameter  being 
12  in.,  and  the  power  consumption  40  watts  at  about  l,:iOO  B  P.M. 

Partic'ilar  attention  has  been  given  to  the  design  of  these  fans, 
which  are  recommended  as  being  both  sparkless  and  noiselesn  in 
operation,  and  embodying  the  be.-^t  construction.  Full  particulars 
and  prices  are  contained  in  leaflet  No.  H  2,24  >*. 

>V.  E.  Instriiuient  Protector.) 

The  Western  Electric  Co..  Ltd.,  of  North  Woolwich.  London, 
have  sent  us  details  of  th^ir  instrument  protector  which  are  of 
considerable  interest  to  the  telephone  engineer.  It  is  claimed  that 
this  protector,  which  is  known  as  the  No.  .'),0r)4,  is  the  best  in  design 
yet  produced  for  the  protection  of  instruments  against  abnormal 
currents.  The  special  feature  is  the  self-soldering  heat  coil,  an 
ingenious  device  which  obviates  the  trouble  of  replacing  the  coil 
after  it  has  been  operated.  It  consists  of  a  coil  carrying  a  star- 
wheel,  which  holds  a  contact  spring  in  place.  A  flow  of  current 
through  the  coil  melts  a  fusible  solder  and  allows  the  star-wheel  to 
turn  and  thus  release  the  spring  and  break  the  circuit.  In  a  fe  w 
seconds  the  solder  sets  and  the  contact  spring  may  be  replac  e2>^, 
provided  the  fault  has  been  cleared.  In  addition  to  the  heat  coils 
there  are  the  usual  carbon  block  cut-outs  with  mica  separators,  and 
also  fuses,  all  very  compactly  arranged  on  a  porcelain  base  3i  in.  x 
2|  in.  only,  with  cover  (fig.  4). 

Protection  is  thus  given  against  sneak  currents  (small  currents 
which  cause  damage  after  protracted  flow),  moderate  currents  such 
as  in  electric  lighting  mains,  high-pressure  current  up  to  <>00  volts, 
and  alfo  lightning.  This  protector  is  not  suitable  for  pressures 
above  (iOO  volts,  although  it  is  quite  effective  against  lightning,  due 
to  the  fact  that  the  latter  has  very  high  voltage  but  little  energy, 
in  other  words  a  minute  current,  and  the  carbon  cut-out  is  operated 
immediately  and  the  energy  all  expended.  The  conditions  are 
different  in  the  case  of  a  power  circuit  of,  say.  1,000  volts,  as  a 
sufliciently  heavy  current  may  flow  to  maintain  the  arc  across 
the  carbons. 

The  heat  coils  and  fuses  are  in  series  with  the  carbon  cut-outs 
looped  across  the  lines  (with  centre  points  earthed)  between  fuses 
and  heat  coils.  The  necessity  fcr  both  fuses  and  heat  coils  is 
apparent,  if  we  suppose  that  the  lines  are  in  contact  with  electric 
mains.  A  current  will  flow  througli  the  fuses  but  not  through  the 
heat  coils,  so  that  if  the  fuses  were  not  fitted,  the  line  might  be 
destroyed.  The  protector  is  adapted  either  for  ceutral-battery  or 
magneto  circuits,  and  is  also  largely  used  for  fire-alarm  circuits. 


PARLIAMENTARY. 


Li«tlit 


Railways  Rill. 


Standing  Committee  B.  und^r  the  chairmanship  of  Sir  A.  Griffith 
Boscawen,  continued  the  consideration  of  the  Light  Railways  Bill 
on  May  10th. 

Clause  2,  as  amended,  read  as  follows  when  the  Committee 
resumed  :  — 

2.— (1)  A  trackless  trolley  system  along  any  road  or  street  may. 
with  the  consent  of  the  road  authority  of  the  district  in  which 
such  road  or  street  is  situate,  which  consent  -liali  not  be  unreason- 
ably withheld,  be  authorised  by  order  under  the  principal  Act  in 
the  same  manner  and  subject  to  the  same  conditions  as  a  light  rail- 
way, and  that  Act  and  any  Act  amending  the  same  shall  accord- 
ingly be  con.<trued  as  if  the  expression  "light  railway  '"  included  a 
trackless  trolley  system. 

Provided  thai  any  such  order  shall  contain  provisions  requiring 
the  company,  body,  or  person  upon  whom  the  powers  thereof  are 
conferred  to  pay  the  cost  of  any  alterations  or  improvements  in 
the  road  or  street  made  for  the  purposes  of,  or  rendered  necessary 
by,  the  trackless  trolley  system,  and  to  make  a  contribution 
towards  the  cost  of  maintaining  the  road  or  street,  regard  being 
had  in  determining  the  amount  of  such  contribution  to  (^amongst 
other  things)  the  additional  expense  incurred  by  the  authority  by 
whom  the  road  or  street  is  maintained. 

(2)  The  expression  '"  trackless  trolley  system  '"  means  a  system  of 
running  on  roads  or  streets  without  any  defined  track  or  line  of 
rails  mechanically  propelled  vehicles  moved  by  electrical  power 
transmitted  thereto  from  some  external  source,  and  includes  all 
apparatus  necessary  for  working  the  system. 

(3)  Mechanically-propelled  vehicles  used  for  the  purpose  of  any 
trackless  trolley  system  authorised  in  pursuance  of  this  section 
shall  not  be  deemed  to  be  light  locomotives  within  the  meaning  of 
the  Locomotives  on  Highways  Act,  189G,  or  the  by-luws  and  regu- 
lations made  thereunder,  nor  shall  they  be  deemed  to  be  motor-cars 
within  the  meaning  of  any  provisions  of  the  Motor-Car  Act,  1903, 
except  sub-Sec.  (1)  of  Sec.  1  of  that  Act,  and  the  provisions  neces- 
sary for  enforcing  that  sub-Section,  and  subject  to  that  exception 
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neither  that  Act  nor  the  regulations  matle  upon  that  Act  nor  the 
enactments  mentioned  in  the  schedule  to  the  Locomotives  on 
Highways  Act,  IStH!,  nor  the  Locomotives  Act,  1898,  shall  apply 
to  any  such  mechnnically-propelled  vehicles  except  in  so  far  as 
they  are  incorporated  or  applied  by  the  order  authorising  the 
system.  Provided  that  nothing  in  this  provision  shall  affect  any 
duties  of  excise  (.including  the  duties  charged  by  Sec.  8  of  the 
Locomotives  on  Highways  Act,  189(5)  for  the  time  being  made  in 
respect  of  any  such  vehicles. 

Viscount  Helmsley  moved  the  addition  of  the  following 
words  to  the  clause  :  "  Provided  that  the  Board  of  Trade  shall 
make  regulations  specifying  the  dimensions  and  material  of  tires 
of  all  such  vehicles  and  that  such  regulations  shall  be  periodically 
revised."  He  said  his  object  was  to  ensure  that  the  use  of  the 
roads  by  these  vehicles  was  a  reasonable  one,  and  that  they  should 
not  be  allowed  to  use  such  tires  as  would  do  more  than  usual 
damage  to  the  roads. 

Mr.  J.  M.  Robertson  said  that  any  order  issued  by  the  Board  of 
Trade  would  secure  what  the  hon.  member  wanted,  and,  in  fact, 
the  control  already  exercised  by  the  Board  of  Trade  afforded 
better  precautions  than  that  suggested  by  the  amendment. 

It  was  agreed  to  insert  words  to  the  effect  that  the  material  for 
tires  for  the  trackless  trolleys  should  be  regulated  by  an  order 
issued  by  the  Light  Railway  Commissioners. 

Mr.  J.  M.  Robertson  then  moved  the  addition  of  the  following 
sub-clause: — "(4)  Sec.  48  of  the  Tramways  Act,  1870  (which 
applies  to  tramways  certain  enactments  relating  to  hackney 
carriages),  shall  apply  in  the  case  of  any  mechanically-propelled 
vehicles  used  for  the  purpose  of  any  trackless  trolley  system 
authorised  in  pursuance  of  this  section  in  the  same  manner  as  it 
applies  in  the  case  of  carriages  used  on  a  tramway." 
&  The  amendment  was  agreed  to. 

a>  Mr.  H.  Lawson  moved  to  add  the  words  "  provided  that  the 
provisions  of  this  section  shall  not  apply  to  the  County  of  London." 
He  pointed  out  that  London  had  always  been  treated  by  Parlia- 
ment as  being  the  subject  for  separate  legislation  as  regarded  tram- 
ways, and  the  Metropolitan  Borough  Councils  had  special  powers 
with  regard  to  tramways  passing  through  their  areas.  He  did 
not  think  anyone  would  suggest  that  there  was  any  need  for  track- 
less trolleys  within  the  County  of  London,  because  the  London 
County  Council  had  linked  up  the  different  parts  by  the  tramways, 
and  had  running  powers  over  the  lines  of  oufside  authorities. 

Mk.  J.  M.  Robertson  said   the  Board   of   Trade   saw   so   little 
likelihood  of   trackless  trolleys  being   required  in  London  that  he 
would  offer  no  objection  to  the  amendment. 
The  amendment  was  then  agreed  to. 

The  Committee  next  considered  Clause  3,  which  read  :  "The  sum 
of  £750,000  shall  be  substituted  in  Sec.  6  of  the  principal  Act  for 
£250,000  as  the  limit  of  the  amount  which  may  be  expended  for  the 
purpose  of  special  advances  under  that  Act. 

Replying  to  Mr.  Hicks-Beach,  Mk.  Robertson  said  the  amount 
actually  advanced  for  light  railways  up  to  the  present  under 
Sec.  5  of  the  1896  Act  was  £126,945,  by  way  of  free  grants,  and 
£22,200  by  way  of  loan.  In  addition  there  had  been  promised 
£68,000  in  free  grants,  and  £16,000  in  loans,  which  only  left 
£16,742  out  of  the  £250,000  as  fixed  by  the  Act.  If  the  Light 
Railways  Act  was  to  be  extended.  Parliament  would  undoubtedly 
have  to  contemplate  giving  free  grants.  Light  railways  had  done 
a  great  deal  for  agriculture  and  industry  in  various  parts  of  the 
country,  but  the  Act  had  not  worked  £0  extensively  as  was 
desired. 

Clause  4  was  agreed  to  as  follows  : — "  (4)  Notwithstanding  any- 
thing contained  in  Sec.  11  of  the  principal  Act,  provision  may  be 
made  by  an  order  under  the  principal  Act  for  carrying  Sec.  92  of 
the  Lands  Clauses  Consolidation  Act,  1845,  as  incorporate  a  in  the 
order  in  such  a  manner  as  to  provide  for  the  taking  of  part  only  of 
a  house,  building,  or  manufactory,  except  where  it  is  shown  to  the 
authority  to  whom  the  question  of  disputed  compensation  is  sub- 
mitted, that  that  part  cannot  be  severed  from  the  remainder  of  the 
property  without  material  detriment  thereto,  but  no  such  provision 
shall  be  made  unless  the  Light  Railway  Commissioners  are  satisfied 
that  special  notice  of  the  proposal  to  acquire  part  only  of  the  house, 
building,  or  manufactory  has  been  given  under  paragraph  (J)  of 
sub-Section  (.2)  of  Sec.  7  of  the  principal  Act  to  the  owner,  lessee, 
and  occupier  of  the  house,  buildings,  or  manufactory. 

The  Committee  counted  out  before  the  hour  fixed  for  the 
adjournment. 

On  Tuesday,  Standing  Committee  B  concluded  its  consideration 
of  this  Bill. 

Clause  6  dealt  with  the  important  question  of  local  authorities 
guaranteeing  dividends  and  read  as  follows: — "Clause  6  (1)  The 
powers  of  the  Council  of  a  county,  borough,  or  district ,  under 
Section  3  of  the  principal  Act  hhall  include  a  power,  subject  to 
such  conditions  as  may  be  prescribed  by  the  order,  to  guarantee 
the  payment  of  interest  or  dividends  on  such  amount  of  the  loan  or 
share  capital  of  a  light  railway  company  as  may  be  fixed  by  the 
order,  and  in  fixing  that  amount  regard  shall  be  had  to  the  benefit 
which  may  be  expected  to  accrue  to  the  area  from  the  construc- 
tion of  the  railways.  (2)  The  reference  in  Section  4  of  the 
principal  Act  to  a  Council  advancing  or  agreeing  to  advance 
any  sum  shall  include  a  reference  to  a  Council  guaranteeing,  or 
agreeing  to  guarantee,  any  interest  or  dividends  under  this  section, 
and  as  respects  any  cas-e  in  which  a  Council  have  so  guaranteed,  or 
agreed  to  guarantee,  any  interest  or  dividends  the  words  "  the 
amount  for  the  time  being  advanced  by  the  Council,"  in  the  said 
Sec.  4,  shall  be  deemed  to  mean  uhe  nominal  amount  of  the  capital 
the  interest  or  dividends  on  which  are  guaranteed  by  the  Council  : 
(3)  Seo.  11  of  the  principal  Act  shall  have  effect  as  if  the  following 
paragraph  were  inserted  therein  after  paragraph  (//)  :  — 

"  (V/^r)  Authorising  a  Council  to  guarantee  the  payment  of  interest 


or  dividend  on  the  loan  or  share  capital  of  a  light  railway  company, 
and  the  payment  of  any  amount  by  which  the  receipts  from  the 
undertaking  are  insufficient  for  the  purpose  of  providing  the  sums 
required  for  the  maintenance  and  working  of  the  light  railway 
when  constructed,  and  limiting  the  amount  of  capital  in  respect  of 
which,  and  regulating  the  terms  on  which,  the  guarantee  may  be 
given." 

Mr.  J.  Rowlands  moved  that  the  clause  be  postponed, 

Mr.  H.  Lawson  considered  the  clause  was  unfair,  and  would  be 
a  dangerous  power,  open  to  abuse. 

Mr.  J.  M.  Robertson  (Parliamentary  Secretary  to  the  Board  of 
Trade)  said  that  no  such  danger  was  incurred  as  was  suggested. 
The  original  Act  went  quite  as  far  in  the  way  of  allowing  local 
authorities  to  incur  liability.  The  clause  before  them  simply  varied 
the  mode  in  which  local  authorities  might  incur  the  liability  ;  the 
power  it  gave  was  a  more  restricted  and  a  less  precarious  per- 
mission than  was  given  in  the  original  Act,  It  simply  gave  the 
local  authority  an  easier  opportunity  of  assisting  the  scheme. 

Mr.  Lane  Fox  submitted  that  the  ease  of  the  operation  would 
make  the  clause  more  dangerous. 

Mr.  J.  Samuel  said  he  considered  it  a  serious  departure  from  the 
existing  law. 

Mr.  Wood  objected  to  the  fundamental  principle  on  the  ground 
that  if  they  passed  such  a  clause  he  did  not  see  how  they  could 
object  to  a  local  authority  advancing  money  and  guaranteeing  divi- 
dends to  any  company  for  any  purpose. 

To  enable  a  decision  to  be  taken  on  the  question,  Mr.  Rowlands 
withdrew  his  amendment,  and 

Mr.  Wakdle  moved  the  omission  of  sub-Clause  1. 

Mr.  Robertson  pointed  out  that  the  whole  object  of  the  Bill 
was  to  assist  light  railways,  but  after  the  line  which  the  Committee 
seemed  to  take  it  was  no  use  trying  to  pass  the  clause. 

Mr.  Wardle's  amendment  was  formally  carried,  and  the  whole 
clause  was  negatived.  The  remainder  of  the  clauses,  which  dealt 
with  no  point  of  principle,  were  carried  without  discussion. 
.  Mr.  Robertson  proposed  the  following  new  clause  to  be  inserted 
after  Clause  3: — "In  the  case  of  an  application  for  an  advance 
under  Part  I  of  the  Development  and  Road  Improvement  Funds 
Act,  1909,  for  the  purpose  of  a  light  railway  in  Great  Britain  by 
any  body  or  person  other  than  a  Government  department,  the 
Light  Railway  Commissioners  shall,  for  the  purposes  of  Sec.  4  of 
that  Act,  be  taken  to  be  the  Government  department  concerned, 
and  accordingly  the  application  shall  be  sent  by  the  Treasury  under 
that  section  to  the  Light  Railway  Commissioners,  to  be  by  them 
referred  together  with  their  report  thereon  to  the  Development 
Commissioners."  . 

The  clause  was  agreed  to  without  discussion. 

Viscount  Helmsley  proposed  the  addition  of  the  following  new 
clause  : — "  The  term  '  road  authority,'  or  '  local  authority,'  in  this 
Act,  shall,  as  regards  main  roads  vested  in  the  County  Council, 
include  the  County  Council."  The  addition  was  carried  on  the 
casting  vote  of  the  chairman,  and  the  Bill  as  amended  was  ordered 
to  be  reported  to  the  House. 


Railless  Trolley  Schemes. 

Mr.  Fred.  Hall  asked  the  President  of  the  Board  of  Trade 
whether  it  was  proposed  under  the  Light  Railways  Bill  to  make 
the  promoters  of  railless  trolley  schemes  responsible  for  road 
alterations  and  maintenance  ;  whether  road  rates  would  also  be 
leviable  in  respect  of  such  lines  ;  and  whether,  in  view  of  the  fact 
that  no  greater  wear  and  tear  had  been  shown  to  arise  from  rail- 
less trolley  vehicles  than  in  the  case  of  motor  omnibuses, 
he  would  consider  the  desirability  of  placing  the  two  forms 
of  locomotion  on  the  same  footing  in  these  respects. 
Mr.  Buxton  replied  that  the  Bill,  as  introduced  on  behalf 
of  the  Board  of  Trade,  did  no*:  require  a  contribution  for 
road  maintenance  from  promoters  of  railless  trolley  schemes, 
nor  did  it  expressly  provide  that  promoters  were  to  be  liable 
for  road  alterations  necessitated  by  their  schemes,  but  this  would  be 
provided  for  in  any  order  made  under  the  powers  of  the  Bill.  The 
Standiner  Committee,  to  which  the  Bill  had  been  referred,  had 
adopted  an  amendment  requiring  that  every  order  authorising  a 
railless  trolley  scheme  should  provide  for  a  maintenance  contribu- 
tion. Pr'^moters  of  railless  trolley  schemes  would  be  liable  to  be 
rated  on  their  undertakings  in  respect  of  the  posts  and  wire  erected 
by  them  as  part  of  their  system.  He  saw  no  evidence  that  railless 
trolley  vehicles  caused  greater  wear  and  tear  to  roads  than  motor- 
omnibuses. 


Bogiior  Electric  Li^litini!:. 

On  May  7th  Sir  H,  Kimber's  Select  Committee  of  the  House  of 
Commons  commenced  the  consideration  of  the  Bill  promoted  by 
theBognor  Gas  Light  and  Coke  Co.,  asking  for  powers  to  erect  a 
generating  station  and  to  supply  electricity,  and  to  raise  £30,000 
additional  capital.  The  Committee  considered  at  the  same  time 
Electric  Lighting  Provisional  Order  Confirmation  Bill  (No.  1),  so 
far  as  itrelated  to  the  confirmation  of  the  order  granted  by  the  Board 
of  Trade  to  Mr.  William  Tate,  of  Tower  House,  Felpham,  which 
contained  the  provision  that  the  powers  were  not  to  be  exercised 
unless  the  order  was  transferred  to  a  company,  and  that  the  local 
authority  should  be  empowered  to  purchase  at  the  expiration  of  15 
years. 

Mr.  Balfour  Browne,  K.C,  on  behalf  of  the  Bognor  Gas  Co.. 
said  that  if  the  Committee  passed  the  Bill,  he  undertook  to  say  that 
district  would  get   a   supply  of  electricity  and  power  in  a  much 
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shorter  time  than  if  the  provisional  order  waa  confirmed.  Mr.  Tate 
was  a  land  a^rent,  and  had  put  up  an  arcade  and  kureaal  and 
theatre  and  other  buildini?  at  Bopnor,  and  he  had  alno  a  little 
private  «'lectric  lightinir  undertaking,',  which  waH  Hupj>lyin!_'  current 
to  his  own  tenants.  If  the  order  was  confirmed,  everything,'  would 
•lepend  upon  Mr.  Tate  Kettinjf  a  company  formed  to  take  over  the 
order  within  a  year.  On  the  other  hand,  the  Gas  Co.  waa  a  sound 
concern,  payinj,'  larpe  dividends,  and  would  be  able  to  raise  their 
capital  economically  in  the  interest  of  the  community.  If  the 
company  got  their  Bill  they  were  prepared  to  pay  Mr.  Tate  the  cost 
of  his  plant  on  Land  Clauses  terms. 

Mk.  Ca.mi'hkll  Swinto.v,  electrical  enfjineer,  was  called  on 
behalf  of  the  Gas  Co.,  and  said  that  the  company  proposed  to  erect 
new  works  outside  the  town  and  use  gas  power  to  drive  the 
dynamos  for  the  generation  of  electricity.  There  had  undoubtedly 
been  a  difficulty  in  making  electric  lighting  undertakings  in  small 
towns  profitable  unless  the  local  company  had  been  in  a  position  to 
stand  a  loss  at  the  commencement.  In  the  case  of  an  existing  gas 
company,  undertaking  the  fupply  of  electricity,  they  had,  of  course, 
their  existinj;  undertaking  to  fall  back  upon,  and  there  wa"  also 
saving  of  administration  expenses  and  in  road  work.  He  did  not 
think  it  would  be  a  proper  thing  to  make  the  statutory  maximum 
price  of  6uch  a  concern  Gd.  per  unit,  in  view  of  the  general  use  of  the 
metallic- filament  lamp  and  the  rise  in  the  price  of  fuel.  The 
Edmundson  Electricity  Corporation,  with  which  he  was  connected, 
and  which  had  a  large  number  of  towns  associated  with  it,  had  a 
system  of  charges  by  which  the  maximum  price  was  8d.  per  unit, 
and  it  went  down  with  increased  supply  to  an  average  from  4d.  to 
6d.  With  regard  to  the  provisional  order  of  Mr.  Tate,  the  fact  that 
the  concern  would  be  purchasable  at  the  end  of  1.5  years  would  militate 
against  the  rai.>-ingcf  capital.  He  also  considered  that  the  estimate 
of  Mr.  Tate,  that  the  consumption  of  electricity  would  be  180,000 
units  per  annum  at  the  end  of  four  years,  was  not  reasonable. 

(Questioned  by  the  Chairman  as  to  what  Mr.  Tate's  view  was  of 
the  offer  of  the  Gas  Co.  with  regard  to  purchasing  his  plant.  Me. 
Vesby  Kno.x,  K.C,  said  he  thought,  if  the  Gas  Co.  got  their 
Bill,  they  ought  to  be  compelled  to  buy  the  Tate  Co.  out. 

The  Chairman  pointed  out  that  if,  in  the  public  interest,  the 
Committee  decided  to  grant  the  company  their  Bill,  then  Mr.  Tate 
would  be  in  the  position  of  a  private  proprietor  who  simply  lit  his 
private  establishment  without  public  authority. 

Mr.  Vesey  Knox  intimated  that  his  client  would  take  the  risk, 
and  that  he  declined  the  company's  offer. 

Mr.  Ca.mi'BEll  Swinton  continued  his  evidence,  and  criticised 
the  estimates  of  the  Tate  scheme. 

In  cross-examination  by  Mr.  Vesey  Knox,  'Witness  said  he 
considered  that  in  a  short  period  the  Gas  Co.  would  be  able  to  pay 
4  or  ."}  per  cent,  on  the  electrical  undertaking,  because  the  admini- 
stration and  upkeep  expense,  as  he  had  explained,  would  be  small. 

On  May  Sth  the  parties  came  to  an  agreement  mmier  which  the 
provisional  order  granted  to  Mr.  Tate  was  withdrawn,  and  the 
following  clause  was  agreed  to  :  ''  (.1)  The  company  to  lay  mains 
and  provide  supply  in  the  compulsory  area  in  two  years  ;  (.2)  The 
company  not  to  raise  the  price  iper  unit  to  consumers  at  present 
supplied  by  Mr.  Tate,  and  to  supply  Mr.  Tate  with  electricity  for 
use  in  daylight  hours  at  lid.  per  unit  (minimum  payment  £100  per 
annum),  at  r4d.  for  the  theatre,  arcade,  and  kursaal ;  (3)  The  com- 
pany to  treat  within  six  months  after  the  passing  of  the  Bill,  and 
to  purchase  under  the  Land  Clauses  Act,  Mr.  Tate's  electrical  under- 
taking, including  his  premises  in  Richmond  Road,  and  the 
.  machinery,  mains,  and  services  ;  (4)  The  company  to  pay  £2r)0 
towards  the  cost  of  the  provisional  order  on  Royal  Assent." 


secure  by  by-law  or  regulation  that  the  proper  rule  of  the  road 
should  be  observed.  The  trolleys  were  al.Ho  only  to  stop  at  fixed 
jKjints,  and  were  not  to  ran  through  St.  i'f-terhgate  on  Fridays  and 
Saturdays,  which  were  market  days. 

Mu.  Li.OYD,  K.C,  paid  the  terms  of  the  decision  would  ^Je  com- 
municated to  the  Board  of  Trade. 


Stockport  Railless  Traction  Scheme. 

The  Select  Committee  of  the  House  of  Lords  presided  over  by  Lord 
Ribblesdale  last  week  considered  the  Bill  promoted  by  the  Stockport 
Corporation,  which,  among  other  things,  authorised  the  Corporation 
to  install  and  run  raillees  trolley  cars  in  connection  with  the 
tramways.  The  only  opposition  came  from  Mr.  JohnBateman  and 
a  number  of  other  owners  of  property  in  the  district  through  which 
it  was  proposed  to  run  the  cars. 

Mr.  H.  Lloyd,  K.C,  appeared  with  Mr.  Jeeves  for  the  Corpora- 
tion, and  explained  that  the  original  intention  was  to  have  run 
railless  cars  to  Marple  from  St.  Petersgate  for  the  convenience, 
as  it  was  thought,  of  the  districts  lying  outside  the  borough,  but  the 
demands  of  these  outside  local  authorities  were  so  great  that  the 
proposal  was  now  limited  to  a  route  within  the  borough,  of  a  length 
of  about  1 J  miles.  In  1 900  the  Corporation  were  authorised  to  con- 
struct a  tramway  along  this  route,  but,  on  the  ground  of  cost,  it  had 
never  been  constructed,  although  the  other  tramways  for  which 
they  were  given  power  had  been  constructed.  "It  was  now  felt  that 
the  adoption  of  the  railless  system  on  the  route  would  meet  the 
needs,  and  the  route  had  been  approved  by  the  Board  of  Trade. 
The  petitioners  were  owners  and  occupiers  of  property  in  the  St 
Petersgate  district.  St.  Petersgate  was  a  narrow  thoroughfare  lead- 
ing from  the  chief  railway  station  to  the  market,  and  the  petitioners 
alleged  that  the  running  of  trolley  vehicles  would  constitute  a 
danger.  The  Corporation  had  considered  every  conceivable  route 
and  had  come  to  the  conclusion  that  the  one  proposed  was  the  best 
in  every  way. 

After  evidence  had  been  given,  the  Committee  passed  the  pre- 
amble of  the  Bill,  but  imposed  the  restriction  that  with,  regard  to 
the  17.5  yards  in  St.  Petersgate,  there  should  be  a  speed  limit  of 
4  miles  an  hour.  Further,  the  railless  trolleys  were  not  to  pass 
or  cross  each  other  at  all  on  these  175  yards,  or  anywhere  else 
on  the  route  where  the  roadway  was  less  than  21  ft.  clear.  In 
the  manipulation  of  the  raillees  vehicles  the  promoters  were  to 


BUSINESS  NOTES. 


The    One-Break    System. — During    the    recent    coal 

strike  The  Electric  Cox.steuction  Co.,  Ltd.,  Buehbury,  intro- 
duced into  their  works  the  "one-break  system,"  and  it  ha.s  worked 
so  well  that  the  management  have  decided  to  continue  it  in  the 
future.  The  workpeople  greatly  appreciate  the  change,  parti- 
cularly as  it  reduces  their  working  time  from  a  total  of  b'^  to  one 
of  50  hours  a  week.  The  men  begin  at  l.'^O  each  morning  and 
work  until  12..30.  The  resumption  takes  place  at  1.30,  and  work 
is  continued  until  5.30. 

Book  Notices. — Sixli/  Years  of  Progress  and  Fiscal 
PoUcy.  By  Earl  Brassey.  New  edition.  London ;  Free  Trade 
Union.  Is.  6d.^ — This  is  a  revised  edition  of  a  volume  published  in 
1906.  The  contents  of  the  eight  chapters  are  as  follows  :  Mr. 
Chamberlain's  Proposals  ;  General  Statistics  of  Trade  :  Free  Trade 
and  Protection  ;  Social  and  EL-onomic  Conditions  at  Hi. me  and 
Abroad  ;  Retaliation  ;  Trade  in  Xuitral  Markets  ;  Imperial  Unity 
by  Tariffs  ;  The  True  Bonds  of  Empire. 

Trade   Announcements. — Me.  Thomas  S.  Wallace, 

who  has  started  business  as  an  electrical  contractor  at  Breadalbane 
Place,  Oban,  desires  to  receive  price  lists  from  electrical 
manufacturers. 

The  address  of  the  Maeconi  Companies  is  now  Marconi  House. 
Strand,  London,  W.C 

Messes.  Osborne  &  Hunter  have  removed  to  new  premises  at 
99,  Douglas  Street,  Glasgow.  New  telephone  number,  Central 
.-),221. 

Mr.  Lascelles  Parrington,  late  manager  of  the  Welsbach 
Light  Co.'s  electrical  and  engineering  business  in  3Ielbourne,  who 
is  now  in  business  as  a  manufacturers'  agent,  is  on  a  visit  to 
London.  He  is  open  to  represent  a  few  firtt-class  manufacturers 
in  Australia  (see  advertisement  pages). 

The  business  of  Messrs.  Brown  Bros.,  electrical  engineers,  of 
Middlesbrough,  has  been  taken  over  by  Messes.  R.  S.  Higson  oc  Co., 
of  6,  Bridge  Street,  Middlesbrough. 

Bankruptcy     Proceedinirs.  —  Wycliffe     Galland 

EvERiNGHAM,  electrician,  37,  Auckland  Road,  Ilford,  Essex. — An 
application  was  made  to  his  Honour  Judge  Tmdal  Atkinson,  sitting 
at  the  Shire  Hall,  Chelmsford,  on  Monday  last,  for  the  dischargg 
from  bankruptcy  of  the  above-nanipd  debtor.  The  Official  Receive 
reported  that  the  failure  occurred  i  1  IIUO.  The  debtor  went  into^ 
partnership  in  an  electrical  ci  mpany,  which  was  ais^olvtd  later 
He  attributed  his  failure  to  want  of  experience.  The  deficiency 
totalled  £591  14s.  9d.  Proper  books  of  account  had  not  been  kept 
by  the  debtor,  who  had  continued  to  trade  knowing  that  he  had 
not  sufficient  to  pay  his  debts  in  full.  The  discharge  was  granted 
subject  to  a  suspension  of  two  years  and  three  months. 

C  H.  Steel,  electrical  engineer,  Bradford,  lately  of  Cardiff  and 
Merthyr  Tydfil. — Receiving  order  made  May  Gth  on  debtor's  own 
petition. 

Geo.  Barker,  electrical  engineer.  Roundhay  and  Harrogate. — 
Date  of  release  of  trustte  (D.  S.  Mackay),  January  29th,  1912. 

Liquidation. — North  British  Electrical  Co.,  Ltd.— 

A  meeting  is  to  be  held  at  22,  Brazennose  Street,  Manchester,  on 
June  15th,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  J.  R.  Hesketh. 

Private  Meeting:. —  Rcnvi.Axi)   A;  IlrLTox,  Ltd..  io;i. 

Great  Eastern  Street,  London,  E.C,  electrical  engineers  and  con- 
tractors.— An  adjourned  meeting  of  the  creditors  herein  was  held 
on  April  25th  for  the  purpose  of  hearing  the  result  of  negotiations 
with  a  view  to  securing  payment  of  a  composition  of  10s.  in 
the  £,  but  this  had  not  been  successful,  and,  unless  it  was  forth- 
coming in  the  next  ^'ew  days,  it  was  decided  that  the  company 
be  wound  up  voluntarily.  According  to  the  statement  of  affairs, 
the  liabilities  amount  to  £720,  and  the  assets  were  estimated  at 
£392  net.  The  liabilities  were  made  up  of  the  claims  of  unsecured 
trade  creditors,  £520,  and  cash  creditors'  claims  £200.  The  assets 
included  book  debts,  good  and  doubtful,  £230.  The  estate  dis- 
closed a  deficiency  of  £328.     The  following  are  creditors  : — 

Armorduct  Manufacturiog  Co,    . .  ££9  SieioeDs    Bros.    Dynamo    Works, 

Edison  4  Swan  Co 29  Ltd £76 

General  Electric  Co 40  Siemens  Bros,  .t  Co.,  Ltd.,  Wool- 

Grevener,  J.  A  H 44  wich  83 

Holopbane  Glass  Co.  ..19  Walsall  Hardware  Manufacturing 

Krupka  &  Jacoby 60  Co.,  Walsall        19 

Mall/abn  &  Springer  . .    85 

Bel&:ium. — La  Societe  Beloe   Brown-Boveri  is  the 

name  of  a  new  company  which  has  just  been  formed  in  Brussels, 
with  a  capital  of  £20,000,  to  develop  the  trade  in  Brown-Boveri 
electrical  plant  in  Belgium. 

Austria. — It  is  reported  that  efforts  are  being  made 
to  form  a  syndicate  of  all  the  manufacturers  of  cables  in  which 
lead  is  not  employed,  in  Austria  and  Hungary. 
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Price     Advance, — The    Walsall    Electrical    Co., 

Ltd,,  inform  us  that  owing  to  the  increase  in  price  of  raw  material 
they  have  increased  their  prices  by  10  per  cent.  This  increase  is 
not  retrospective  on  outstanding  quotations  for  specified  items. 

For  Sale. — The  Birmingham  City  electricity  department 
haa  for  disposal  one  200-KW.  steam  dynamo,  with  emergency 
governor,  spare  parts,  inc.  The  Aberdeen  Corporation  electricity 
department  has  for  sale  one  300-KW.  Belliss-Mather  A:  Piatt  D.c. 
generator,  one  200-K\v.  VVillans-Crompton  o.c.  generator, 
one  surface  condenser  and  one  Edwards  air  pump.  The 
Walthamstow  T.D.C.  has  for  disposal  four  50-KW.  vertical 
Westinghouse  gras  engines  direct-coupled  to4('.0-volt  D,c.  generators. 
Messrs.  Percy  Huddleston  &  Co.  will,  on  May  22nd,  sell  by  auction 
at  Balling  Road,  Hammersmith,  a  large  quantity  of  electrical  appa- 
ratus.    See  our  advertisement  pages  to-day. 

Catalo^'ues   aud   Lists. — Stolze^s'beeg   Patent  File 

Co.,  Ltd.,  210-212,  Bishopsgate  Street,  London,  E.C.— Catalogue — 
illustrated  and  priced — relating  to  Stolzenberg  filing  cabinets  and 
other  office  furniture. 

Langdon-Davies  Motor  Co.,  Ltd.,  110,  Cannon  Street,  London, 
E.G. — Desk  blotting  slips,  the  upper  side  of  which  tells  of  the 
firm's  one,  two  and  thiee-phase  electric  motors.  By  the  way,  we 
are  asked  to  say  that  a  rumour  that  has  gained  currency  that  the 
company  is  no  longer  in  existence  is  far  from  being  correct.  The 
statement  is  "  grossly  exaggerated,"  like  the  premature  report  of  a 
noted  humourist's  decease.  No  careful  reader  of  the  business 
columns  of  the  Electrical,  Review  could  have  overlooked  our 
references  to  the  company's  recent  activities. 

Messrs.  Schaffer  &  Btjdenberg,  Ltd.,  Whitworth  Street, 
London  Road,  Manchester. — Revised  price  lists  have  been  issued  of 
pressure  and  test  gauges  (Catalogue,  Section  1,  pages  1  to  20  and 
47  to  68)  for  incorporation  in  the  firm's  catalogue.  These  lists 
refer  principally  to  their  ordinary  standard  Schaffer,  Bourdon, 
hydraulic  and  test  gauges,  and  give  particulars  of  sizes  and 
pressures  stocked  at  Manchester.  A  new  list  of  gauge-testing 
apparatus  (Section  3,  pages  1  to  32)  has  also  been  issued. 

Messrs.  Donovan  &  Co,  47,  Cornwall  Street,  Birmingham, — 
"Electrical  Accessories"  section  of  their  catalogue;  list  of  up- 
wards of  1,000  different  accessories  :  ceiling  roses,  lamp-holders, 
adapters,  wall-shoes,  switches,  &c.,  including  a  watertight  china 
suspension  lamp  and  a  watertight  china  switch. 

The  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  Trafford  Park,  Manchester. — Leaflet  relating  to  the 
Westinghouse-Leblanc  dry  air  pumps. 

['  The  Benjamin  Electric,  Ltd.,  117,  Victoria  Street,  S.W.— 
Section  List  44,  describing  the  Benjamin  patent  reflector  fittings 
and  weather-proof  accessories. 

The  Sturtevant  Engineering  Co.,  Ltd.,  147,  Queen  Victoria 
Street,  EC. — Leaflets  Nos.  99  and  100,  relating  to  their  electric 
propeller  fans  and  ventilating  sets. 

Messrs.  Jaeger  Bros.,  18,  Christopher  Street,  London,  E.C. — 
Catalogue  of  electrical  accessories,  including  lampholders  of  all 
kinds,  ceiling  roses,  cut-outs,  tumbler  and  turn  switches,  plugs, 
fittings,  fuse-boards,  main  switches,  bell?,  lanterns,  insulators,  and 
lamps. 

Messrs.  Switchgear  &  Covi^ans  (1911),  Ltd.,  Springfield  Lane, 
Salford,  Manchester.— Leaflets  No,  1,  4,  21b,  2 Ic,  23,  29  and  39,  for 
insertion  in  their  standard  folder  ;  these  deal  with  regulating  trans- 
formers, current  transformers,  oil  circuit-breakers,  auto-lift  con- 
trollers, auto-starters  and  regulators,  and  traction  circuit-breakers 
with  the  Statter  time-lag.  The  last  three  are  additions  to  the  firm's 
standard  lines. 

Messrs  Scholet  &  Co.,  Ltd.,  151,  Queen  Victoria  Street, 
London,  E.C. — Two  bulletins  relating  to  manufactures  of  the 
Electric  Speedometer  Co.,  of  U.S.A.,  for  whom  the  firm  are  sole 
agents.  One  of  12  pages  fully  describes,  with  illustrations  and 
prices,  the  Hopkins  electric  tachometers  for  all  classes  of  stationary 
service  ;  the  other  (four  pages)  is  devoted  to  the  Hopkins  aeroplane 
tachometers.  These  instruments  are  being  largely  used  in  the 
States,  among  the  uses  to  which  they  are  put  being  in  connection 
with  steam  locomotives,  large  stationary  engines,  motor-cars  and 
electric  launches. 

Messrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  38  and  39, 
Upper  Thames  Street,  London,  EC. — Several  new  price  lists  just 
issued  particularise  the  following: — No.  215.2,  new  designs  in 
electric  kettles  with  easily  renewable  elements  ;  No.  215.3,  new 
designs  in  electric  heaters  (convectors  and  incandescent  radiators 
with  replaceable  elements) ;  No.  204,  insulated  lampholders  for 
factory  and  workshop  service.  The  contents  of  list  No.  215.3 
include  two  attractive  designs  of  "Blaze"  and  "Cosy  Corner  ' 
incandescent  radiators,  which  are  constructed  on  the  quarfz  tube 
prijiciple  with  incandescent  wire  spirals,  in  connection  with  which 
a  novel  form  of  reflector  is  employed,  diffusing  a  blaze  of  light  over 
the  whole  heating  surface  and  giving  a  cheerful  effect. 

The  Parsons  Motor  Co.,  Ltd.,  Town  Quay,  Southampton.^ 
Catalogue  of  84  pages,  containing  very  full  information  accom- 
panied with  half-tone  views  and  line  drawings,  relating  to  the 
Parsons  engines,  of  petrol  and  paraffin  types,  for  marine  and 
stationary  purposes.  In  the  stationary  engine  section  of  the  list,  a 
I  number  of  small  engine  and  dynamo  sets  are  shown,  and  sectional 
views,  together  with  full  instructions  for  installing  and  running, 
are  given.  Sundries  and  spare  parts  are  also  detailed.  Every  iteui 
in  the  catalogue  is  priced  ai.d  code- worded  for  the  convenience  of 
foreign  buyers. 

'  The  Foster  Engineering  Co.,  Ltd.,  Wimbledon,  S.W.— New 
oataloerne  of  effective  and  artistic  design,  containing  particulars 
with  illustrations,  code-words  and  prices  of  the  following  arc 
lamps  : — "Orion,"  "  Regulus,"  and  "  Comus  "  single-enclosed  types. 


"Actinus"  photo-printing,  "Thermos"  sinple-enclosed  hotwire, 
'"Martian,"  "Solus"  flame  arc,  Brockie-Pell  open  type.  Other 
contents  are  : — Foster  metal  lamps,  auto-transformers,  electric  bell 
transformers,  and  contactless  electric  bells.  Further  accompanying 
literature  relates  to  the  "Beck"'  flame  lamp,  which  the  company 
have  taken  over,  dimming  switches,  electric  furnace  transformers, 
"B.P."  accumulators  for  ignition,  car  lighting,  and  launch 
service,  icC. 

Messrs.  Mather  &  Platt,  Ltd.,  Park  Works,  Manchester. — 
20-page  pamphlet  setting  forth  full  information,  illustrated  by 
numerous  exterior  half-tones  and  line  drawings  as  to  their  patent 
high  lift  turbine  pumps,  the  principles  of  construction  and  workings 
and  giving  tables  of  outputs  and  dimensions,  &c.  The  firm  have 
pumps  made  and  on  order  for  over  27.000,000  gallons  per  hour. 

Messrs.  Babcock  &  Wilcox,  Ltd.,  Oriel  House.  Farringdon 
Street,  London,  E.C. — The  new  catalogue  just  issued  by  this  firmi 
is,  we  think,  the  finest  that  we  have  yet  seen  devoted  exclusively 
to  electric  cranes.  It  is  a  revised  and  enlarged  edition,  and 
contains  among  its  interesting  pictures,  illustrations  showing 
a  number  of  recently  executed  contracts.  The  book  consists 
of  124  pages  of  art  paper,  and  while  here  and  there  there  is 
a  suflBcient  amount  of  letterpress,  the  contents  are  mainly  pictorial  ; 
they  include  electric  capstans,  winches,  hoists,  goliath  cranes,  jib 
cranes,  portal  and  semi-portal  jib  cranes,  electric  charging  machines 
for  open-hearth  and  reheating  furnaces,  electric  overhead  cranes, 
electric  overhead  cranes  for  handling  hot  metal,  ditto  with  under- 
hung jibs,  and  electric  transporter  cranes. 


LIGHTING  and  POWER  NOTES. 


Alg'eria. — La  Compagnie  Centrale  d'Energie  Electrique, 
of  Paris,  has  recently  acquired  a  central  station  at  Algiers,  and  is 
extending  the  plant  by  putting  down  two  new  2,000  KW.  steam 
turbines  and  dynamos. 

Australia. — The  Port  Melbourne  Council  has  considered 
an  electric  lighting  proposal,  which  includes  the  purchase  of 
energy  in  bulk  for  some  years  from  the  Melbourne  Electric 
Supply  Co.,  which  offered  more  favourable  terms  than  the  Mel 
bourne  T.C.  The  various  municipalities  forming  North  Sydney 
have  also  had  under  consideration  a  scheme  of  electric  supply  by  the 
Pastoral  Finance  Association,  which  includes  refuse  destruction 
and  would  involve  the  expenditure  of  £250,000. 

Ballybay     (County     Monaghaii). — The     Monaghan 

(bounty  Council  has  granted  the  necessary  permission  to  Mr.  R. 
McMurray  of  that  town  to  erect  poles  and  wires  lor  the  electric 
lighting  of  the  town. 

Banbrid^e. — The  U.D.C.  has  adopted  a  scheme  of 
electric  lighting  reported  on  by  Messrs.  Woodside  &  Co.,  of  Belfast. 
The  estimated  capital  expenditure  is  £3,200. 

Barrow.— The  Electricity  Committee  has  under  con- 
sideration the  purchase  of  a  conveyance  for  the  use  of  the  Depart- 
ment, and  sanction  has  been  given  to  the  electrical  engineer  to 
purchase  apparatus  for  heating,  cooking  and  other  domestic  pur- 
poses, with  a  view  to  exhibition  and  letting  it  out  on  hire. 

Beckenham. — It  was  reported  to  the  last  meeting  of  the 
U.D.C.  that  the  West  Kent  Electric  Co.  had  made  a  provisional 
arrangement  with  the  Croydon  Corporation  to  supply  power  in  bulk 
for  West  Wickham.  The  Council  decided  to  oppose  it,  and  to  apply 
to  the  B.  of  T.  for  an  order  to  supply  power  for  public  and  private 
purposes  at  West  Wickham. 

Blackburn, — The  Corporation  electricity  department 
has  issued  a  32-page  pamphlet  covering  the  regulations  to  be 
observed  in  connection  with  electricity  supply  for  lighting  and 
power  from  the  Corporation  mains.  Wiring,  switches,  lamps, 
heating  and  cooking  apparatus  and  motors  are  dealt  with  in 
numbered  paragraphs,  the  numbers  being  included  for  reference  in 
the  alphabetical  index  at  the  end  of  the  pamphlet,  where  also  a 
wiring  table  is  inserted. 

Blackpool. — The  second  application  made  by  the  Cor- 
poration, this  month,  for  loans  from  the  L.G.B.  has  been  inquired 
into  this  week  at  the  Town  Hall,  when  £10,000  was  asked  lor  on 
account  of  extensions  at  the  Corporation  electricity  works. 

The  assessment  of  the  electricity  undertaking  has  been 
increased  from  .£2,522  to  £5,940,  an  increase  of  13G  per  cent. 
Formal  notice  of  appeal  against  the  increase  is  to  he  lodged  in  the 
proper  quarter. 

Bolton. — The  Electricity  Committee  has  decided  to 
transfer  £3,250  out  of  the  profits  of  the  departmtnt  for  last  year  to 
the  relief  of  the  rates.  The  amount  allocated  in  the  previous 
year  was   £G,500.       The   estimated  profit  for  the  current  year  is 

£5,00U. 

Boulter's  Lock. — In  connection  with  the  rebuilding,  ic, 
of  this  lock,  an  electrically-driven  conveyor,  190  ft.  long,  has  been 
provided  for  punts  and  skiffs  ;  the  boats  w  ill  float  on  to  the  con- 
veyor and  be  automatically  carried  along  and  re-launched  on  the 
other  side. 
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Bury, — Negotiations  bave  recently  been  completed  for 
the  erection  of  a  bi(f  weaving  fhed  on  a  site  at  Pits-o'-tb'-Moor. 
The  weaviuff  iH  to  be  by  a  special  procesH,  and  the  mill  is  to  be 
run  throutrhout  by  electricity.  The  new  weaving  shed  for  the  Co- 
operative Wholesale  Society  at  New  Bridge,  between  Bury  and 
Kadclifte,  is  nearing  completion,  and  it  has  been  decided  to  drive 
the  machinery  by  electric  current  from  the  Corporation  supply. 
The  whole  ol  the  sheetinp  looms  at  the  Victoria  Mills,  Rishtou, 
jtre  now  running  by  electric  power,  beinp  individually  driven.  So 
far  the  experiment  is  said  to  tje  entirely  satisfactory  to  the 
manaf^ement. 

Cheltenham. — The  KJ).C.  on  May  Dth  decided  not  to 
consent  to  the  extension  order  for  E.L.  applied  for  by  the  T.C., 
unless  a  suitable  purchase  clause  is  agreed  to.  The  B.  of  T.  has 
intimated  that  unless  an  agreement  is  promptly  arrived  at,  it 
would  issue  the  order  without  any  clause  as  to  purchase.  A  pur- 
chase clause  has  been  submitted  by  the  T.C.,  but  it  is  deemed  un- 
suitable  by  the  Rural  Council,  and  counter  clauses  have  been  framed 
by  the  latter  body. 

.Continental  -\0te8. — Aistku. — The  Austrian  Siemens 
Co.  has  prepared  the  plans  for  a  large  generating  station  at 
Menzing,  in  the  Vorarlberg,  utilising  the  water  of  the  Meng.  The 
works  will  have  a  plant  capacity  of  12,000  h.p.  A  dam,  31  metres 
high,  is  to  be  built,  yielding  a  head  of  300  metres.  The  equipment 
of  the  power  station  will  consist  of  two  turbines,  each  of  6,0U0  H.p. 
(SOU  R.P.M.).  directly  coupled  to  dynamos,  room  beiir.?  reserved  forn 
third  similar  machine  The  current  will  be  stepped  up  to  50,000 
volts  in  a  neighbouring  transformer  building.  The  total  cost  of 
the  undertaking,  including  distribution  network  and  transformer 
stations,  is  estimated  at  3,600.000  kronen. — Der  Elehtrotechniker. 

Germany. — The  firm  of  Krupp  has  acquired  the  iron  ore  fields 
near  Bobsberg  and  Kirburg,  and  intends  to  work  them  by  means  of 
electric  power.  A  syndicate  is  also  acquiring  three  brown  coal- 
fields in  the  same  region,  and  intends  to  build  a  power  station 
for  the  supply  of  current  to  the  vicinity.  These  schemes  promise 
an  era  of  prosperity  for  the  Westerwald  district  generally,  and  the 
city  of  Neuwied  in  particular, — Zeit.  Elelt.  u.  Jtlcuch. 

France. — Paris  ia  to  be  supplied  with  electricity  generated  from 
the  water-powers  of  the  Rhone.  200,000  h.p.  will  in  a  short  time 
be  supplied  to  the  French  capital.  The  distance  of  the  power 
stations  from  Paris  is  f>00  km.  Not  only  the  Rhine,  however,  but 
the  Dordogne  will  participate  in  this  scheme,  and  Bordeaux  will  be 
included  in  the  network  projected. — JDer  EleMrotechniker. 

Italy. — La  Societa  Bolognese  di  Elettricita,  which  has  recently 
acquired  the  plant  of  the  Societa  di  Brasinone,  has  established  a 
H.T.  line  connecting  the  two  power  stations,  and  the  whole  of  the 
energy  now  supplied — amounting  in  1911  to  4.794.000  units — is 
now  generated  by  water-power, 

Russia. — La  Societe  des  Tramways  et  Eclairage  Electriques  de 
Vladicaucase  is  now  supplying  current  to  16,044  incandescent 
lamps,  107  arc  lamps,  and  67  electric  motors  in  the  town  of 
Vladicaucase. 

Coventry. — The  annual  accounts  of  the  electricity 
undertaking  show  a  profit  for  the  year  of  £16,175,  as  compared 
with  £16,414  last  year.  Adding  £379  brought  forward  from  last 
year,  the  available  surplus  is  £16,552.  The  Committee  has 
decided  to  recommend  to  the  City  Council  to  deal  with  this  surplus 
by  paying  over  £4,000  to  the  general  district  fund  in  relief  of  the 
rates,  as  against  £3,500  last  year;  to  pay  £12,504  to  the  reserve 
fund  and  transfer  from  that  fund  to  capital  account  for  the 
purchase  of  further  plant  in  lieu  of  raising  a  loan  ;  and  to 
carry  forward  the  balance  of  £48  to  the  next  account.  The  Com- 
mittee will  also  recommend  that  certain  further  reductions  be  made 
in  the  scale  of  charges  for  power,  and  also  that  all  rentals  for 
meters  be  abolished  as  from  April  1st,  1912, 

Ctewe. — The  returns  of  the  Council's  electricity  depart- 
ment for  the  past  year  show  a  total  revenue  of  £8,204,  and  £3,998 
carried  to  the  net  revenue  account ;  after  meeting  financial  charges 
a  surplus  remained  of  £1,042.  Contributions  were  made  to  the 
rates  and  to  reserve,  and  the  latter  now  amounts  to  £4,320,  while 
£1,720  stands  to  the  credit  of  the  appropriation  account.  During 
the  year  70u,000  units  were  sold,  the  maximum  supply  demanded 
being  545  kw. 

Donajihadee  (County  Down).— Correspondence  regard- 
ing the  loan  for  the  electric  light  scheme  for  this  watering  place 
was  read  at  the  last  meeting  of  the  LTrban  Council.  From  this  it 
appeared  that  the  negotiations  for  the  loan  were  almost  complete. 

.  Edinburgh.— Treasurer  MacLeod,  submitting  the  draft 
provisional  estimates  for  the  ensuing  year  to  the  T.C..  referred  to 
the  estimates  by  the  Electric  Lighting  Committee,  which  anticipates 
a  surplus  of  only  .£315.  This,  he  said,  was  a  very  narrow  margin 
on  a  turnover  of  about  £135,000.  It  compared  with  an  estimated 
surplus  for  the  current  year  of  £405,  which  the  convener  had 
assured  them  might  be  converted  into  a  loss.  As  regards  capital 
expenditure,  the  amount  proposed  to  be  expended  for  the  coming 
year  was  £34,140,  which  was  the  lowest  figure  for  the  last  twenty 
years.  The  Electric  Light  Committee  required  £20,150  in  con- 
nection with  the  cooling  towers,  new  machinery,  and  plant  and 
new  mains  throughout  the  city.  The  treasurer  pointed  out  that 
although  there  was  no  promise  of  a  surplus  from  the  electric 
light,  he  hoped  to  get  hold  of  the  balance  r)f  £2,500  on  last  years 
WorJcing,  a  remark  which  met  with  some  dissent. 


Felix.stowe. — An  Exhibition  of  Women's  Work  wa-? 
opened  on  May  8th,  one  of  the  most  interesting  and  popular 
exhibits  being  organised  by  the  Suffolk  Electricity  Co.,  to  demon- 
strate the  advantages  of  electrical  cooking.  The  ap{>aratn8  pro- 
vided consists  of  two  Prentice's  Diving-bell  ovens,  Lightning  grillerB. 
Premier  and  B.T,-H.  pans,  and  Eastman  ii  Warne  hot  plates,  while 
irons  and  other  ntensils  provide  variety.  We  ajn^ratnlate  Mr 
Prentice  s  comjiany  on  its  enterprise,  as  it  is  only  a  year  fiince  the 
company  was  a  very  popular  exhibitor  at  a  similar  occasion. 

Glai^tonbury  (Somerset). — It  is  propofied  to  obtain  pro- 
fessional advice  as  to  the  advisability  of  applying  for  an  electric 
light  order,  and  to  report  to  the  Council  at  a  later  date.  A  <  om- 
mittee  of  the  whole  Council  will  consider  the  matter. 

Gravesend. — The  T.C,  ha.s  applied  to  the  L.H.B.  for  a 

loan  of  £10,000  for  mains,  honse  services,  a  coal  store  and  an  auto 
iiiatic  stoker. 

Ila/el  Grove-eura-Braraall.— The  LT.D.C.  he^  grauu<l 

permission  for  the  Stockport  T.C.  to  supply  current  for  power  t<> 
the  works  of  Monsrs.  Brigi^^s  A:  Armstrong.  Hope  Street.  A  sub- 
committee has  been  appointed  to  consider  the  question  of  applying 
for  a  prov.  order  for  E.L.,  and,  if  advisable,  to  engage  axpert 
assistance  in  the  preparation  of  a  report. 

Ueywood. — At  the  T.C,  on  the  9th  inst.,  it  was  stated 

that  there  was  a  loss  on  the  electricity  department  of  £2,532,  and 
a  loss  on  the  tramways  department  of  £742  for  the  past  year. 
The  results  were  not  so  satisfactory,  on  account  of  the  heavy 
charges  for  interest  and  sinking  fund,  for  dis<jarded  plaiit,  smd 
for  the  taking  over  of  the  old  tramways. 

Ipswich. — The  electric  supply  depart mt.nt  has  had  a 
very  successful  year,  as  disclosed  by  the  annual  report  and  accounts 
presented  to  the  T.C.  by  the  engineer  and  manager.  .Mr.  Ayton. 
The  surplus  is  £2,347  on  the  year's  working.  This  ha.s  bten 
disposed  of  by  a  contribution  ot  £1,281  to  the  capital  account  to 
,  cover  the  cost  of  meters  purcha-sed,  changing  over  street  lamps  to 
electricity  and  other  items,  while  the  remainder,  representing  a  sum 
of  £1,066  has  been  placed  to  the  credit  of  the  reserve  fund,  which 
now  stands  at  £2, ,".22.  The  gross  turnover  of  the  installation 
department  was  £4,861.  of  which  £1,123  was  for  rental  wiring. 
The  lighting  supply  shows  an  increase  of  14^  per  cent.,  while  the 
units  sold  for  power,  excluding  traction,  show  an  increase  of 
88i  per  cent,  over  the  previous  year  s  figures.  The  total  capital 
outlay  stands  at  £104,415.  The  sums  expended  upon  canvassing 
and  general  publicity  work  during  the  year  were  respectively  £9v 
and  £247,  or  a  total  of  TO  per  cent,  on  the  revenue.  A  l.uOO-KW. 
D.c.  turbine  generating  set  should  have  been  ready  for  use  in 
November,  but  was  not  completed  even  at  the  end  of  March,  «o  that 
the  station  has  been  working  without  any  spare  plant  during  the 
winter  peak  loads.  Owing  to  the  growth  of  the  business,  a  second 
turbine  set  has  been  ordered  of  the  same  size. 

From  the  report  we  gather  that  there  are  now  402  motors  of 
1903  H.p.  connected  to  the  mains,  and  that  of  the  2,050,885  unit* 
sold  for  all  purposes,  ordinary  po\^er  supply  accounted  for  76^,183, 
and  for  the  first  time  exceeded  the  traction  units — viz.,  667,441, 
We  also  note  that  public  lighting  took  24,750  units  as  compared 
with  9,625  units  in  the  previous  year.] 

Japan. — The  new  electric  power  station  put  down  by 
the  Sagami  Hydro-Electric  Co.,  to  utilise  certain  available  water 
power,  has  just  been  inaugurated. 

Llanfairtechan. — The  U.D.C.  has  appointed  Mr.  W,  K. 
Walton,  consulting  engineer,  Manchester,  to  report  on  the  feasibility 
of  lighting  the  district  with  electric  light 

London. — Woolwich. — The  Electricity  Committee 
reports  the  receipt  of  a  letter  from  the  L.C.C.  with  reference  to  the 
Council's  application  for  sanction  to  the  borrowing  of  £36,37(.»  for 
the  extension  of  the  electricity  undertaking,  and  urging  the 
necessity  of  obtaining  expert  advice  thereon.  A  reply  is  to  be  sent 
to  the  effect  that  an  expert  was  being  consulted,  and  further  urging 
the  Council  to  sanction,  without  delay,  the  purcnase  of  a  turbo- 
alternator  referred  to  elsewhere.  Arising  frou:  this  letttT  the 
Committee  considered  a  report  from  the  electrical  engineer.  In 
view  of  the  fact  that  turbine  plant  fan  be  obtained  in  much  les>> 
time  than  Diesel  oil  engines,  the  Committee  decided  to  substitute 
turbine  plant.  If  this  proposal  was  carried  out  it  would  be 
necessary  to  purchase  two  further  alternators,  and  the  Committee 
submitted  a  recommendation  to  the  effect  that  the  tender  of 
Fraser  Al  Chalmers  should  be  accepted  at  £4,.">92  for  one  turbo 
alternator,  and  that  the  tender  of  Jas.  Howden  i:  Co..  Ltd.,  at 
£4,445  should  also  be  accepted  for  the  other  At  the  meeting  of 
the  Council,  however,  after  discussion,  this  report  was  taken  back 
Application  is  to  be  made  to  the  L.C.C.  for  sanction  to  borrow 
£7,125  required  to  cover  overspent  balances,  and  the  estimated 
requirements  of  the  undertaking  for  the  ensuing  12  months 
The  amount  stated  includes  £2,000  for  general  mains  extensions 
£1,500  for  services,  and   £2,500  for  hire  purchase 

Mansfield. — The  B.  of  G.  has  been  recommended  by  the 
House  Committee  to  take  steps  for  the  lighting  of  the  workhouse 
by  electricity,  and  this  has  been  agreed  upon  by  the  Board 

\orth  Berwick. — An  early  start  will  be  made  with  the 
introduction  of  electric  lighting.  Messrs.  Crompton  have  the 
preliminary  arrangements  praotic»lly  completed,  and  the  T.C.  has 
granted  a  six  months  extension  of  time  to  enable  a  company  to  be 
formed.  A  central  site  for  the  generating  station  has  been 
approved  by  the  T.C. 
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Norfhants. — The  B,  of  T.  has  granted  a  prov.  order  for 

electric  supply  to  Messrs.  F.  H.  Thornton,  Brook  Sampson,  and  John 
Clark  for  the  districts  of  Rushden,  Hifrham  Ferrers  and  Irthling- 
borougfh.  The  engineer  for  the  scheme  is  Mr.  G.  H.  Jackson,  of  the 
Northampton  Electric  Light  and  Power  Co.,  Ltd. 

■  Oswaldtwistle. — At  a  meeting  of  the  D.C.,  on  May  10th, 
the  question  of  providing  an  electric  supply  for  the  district  was 
referred  to  the  General  Purposes  Committee. 

RadclifTe. — The  U.D.C.,  on  Monday  last,  received  from  the 
L.G.B.  sanction  to  the  Council's  application  for  consent  to  borrow 
£17,750  for  the  purpose  of  extending  the  electricity  undertaking. 

Rochdale. — The  Electricity  Committee  has  decided  to 
apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £5,000  for  plant  for 
the  extensions,  and  for  a  further  £10,000  for  cables,  transformers 
and  other  equipment.  This  is  mainly  to  meet  the  growth  of  the 
demand  during  the  next  18  months. 

Runcorn. — The  U.D.C.  has  decided  to  electrify  the 
pumping  plant  at  the  water  pumping  station.  Plans  of  mains  to  be 
laid  in  nve  thoroughfares  in  the  town  by  the  Mersey  Power  Co.. 
Ltd.,  have  been  approved  by  the  Council. 

St.  Anne's-on-Sea. — The  electrical  engineer  has  submitted 
interesting  figures  to  the  Council  on  the  progress  of  the  electricity  de- 
partment, which  has  now  been  in  existence  for  1 1  years.  The  month 
of  March  showed  an  increased  consumption  of  current  of  nearly 
5,000  units  compared  with  a  year  ago  ;  whilst  for  the  full  municipal 
y  ear  the  units  sold  were  870,  692,  against  814,032.  The  usage  was 
di  stributed  as  follows  : — Private  lighting,  279,123;  power  (indus- 
trial), 40,343;  power  (domestic),  45,583  ;  public  lighting,  98,152; 
tramway  company's  arcs,  5.700;  and  traction  (Blackpool  and 
Lytham  trams),  401,791.  The  consumers  numbered  1,131,  an 
increase  of  126.  A  comparative  return  shows  that  the  increased 
consumption  in  1909  over  1908  was  39,935  units;  1910  over  1909, 
11,876;  1911  over  1910,  11,298;  1912  over  1911,  56,660.  Mr. 
Clothier  says  the  featuie  for  the  past  year  seemed  to  be  the  marked 
increase — 50  per  cent. — in  consumption  for  power  purposes,  the 
bulk  of  which  was  used  for  domestic  supply.  A  small  150-KW. 
turbine  has  been  purchased  from  Blackpool  Corporation,  and  the 
cost  defrayed  out  of  revenue. 

Sheflfield. — The  City  Council  has  appointed  a  special 
committee  to  inquire  into  the  administration  of  the  commercial 
and  other  departments  (if  necessary)  of  the  electric  light  under- 
taking, and.  to  make  such  suggestions  to  the  Council  as  may  be 
deemed  advisable. 

Shipley  (Yorhs). — The  Electricity  Department  of  the 
Council  came  out  very  well  during  the  recent  coal  strike.  In  addi- 
tion to  being  able  to  give  a  full  supply  of  electricity  for  the  tramways, 
lighting  and  pow.r.  and  sewage  pumping  for  several  weeks,  it  kept 
the  public  baths,  hospitals,  slaughter-houses  and  Distress  Com- 
mittee supplied  with  coal,  and  during  Easter  week  it  supplied  the 
(xas  Department  with  70  tons  of  coal.  The  stock  of  coal  at  the  gas 
works  had  become  almost  exhausted,  the  street  lighting  having  to 
be  curtailed,  but  the  Electricity  Department  kept  them  going. 

Soutll  Africa. — The  municipal  authorities  at  Cape 
Town  have  been  authorised  to  borrow  a  sum  of  £75.000  for  the 
extension  of  the  electrical  system  at  that  place.  The  scheme 
involves  the  linking  up  of  the  central  station  with  the  southern 
suburbs  and  the  provision  of  the  necessary  cables,  switchgear, 
transformers,  and  sub-stations.  Contemplated  expenditure  during 
the  current  year  includes  the  purchase  of  an  economiser,  steam 
turbine,  &c. — Board  of  Trade  Journal. 

One  of  the  leading  Johannesburg  newspapers  has  recently  had 
installed  a  complete  electrical  plant  for  lighting,  heating  and  power 
purposes.  Some  500  incandescent  and  10  arc  lamps  are  included, 
the  heating  provides  for  100  KW.,  and  the  power  totals  120  h.p., 
the  principal  motors  being  of  45  h.p.,  of  the  interpole  d.c.  type, 
460-500  volts. 

The  small,  but  growing,  town  of  Nakuru,  British  East  Africa,  is 
about  to  have  an  electric  lighting  scheme  installed,  according  to 
the  British  and  South  African  Exjiort  Gazette. 

Torquay. — The  T.C.  has  decided  to  utilise  electricity  for 
cooking  purposes  at  the  kitchen  of  the  new  Pavilion.  Current  will 
be  supplied  at  Id.  per  unit. 

Tunliridsje  Wells. — For  illuminations  during  the  cricket 
'  week  the  T.C.  has  decided  to  supply  current  at  3d.  per  unit,  plus  a 
small  fee  for  making  connections. 

Wadebridja^e. — The  U.D.C.  has  accepted  the  tender  of 
the  E.L.  Co.  for  lighting  a  portion  of  the  district  for  two  years. 

Walsall,— The  T.C.  has  decided  to  apply  to  the  L.G.B. 

for  sanction  to  the  Corporation  borrowing  £10,000  for  the  purposes 
of  the  electricity  undertaking. 

Waterloo    (Lanes.). — The    proceedings    of    the  U.D. 

Council's  Finance  Committee,  submitted  to  a  recent  meeting  of  the 
Council,  stated  that  application  had  been  received  from  the  Town 
Clerk  of  Bootle  asking  the  consent  of  the  Council,  under  the  Electric 
Liirhting  Act,  1909,  to  enable  the  Bootle  Corporation  to  supply 
electricity  to  the  Mersey  Di>ck  Board  at  the  new  Gladstone  dock. 
Another  letter  was  received  from  the  general  manager  of  the 
Liverpool  District  Lig  hting  Co.,  from  which  it  appeard  that  no 
application  had  been  received  by  the  company  from  the  Dock 
Board  on  the  subject,  and  pointing  out  that  if  the  Dock  Board 
required  a  supply  of  electricity  in  Seaforth  it  must  apply  to  the 
company.      If  that  supply  woe  such  that  the  company  wer6  unable ' 


.to  undertake  it,  then  the  Dock  Board  would  beiustified  in  applying   - 
elsewhere.      The   clerk  was   instructed   to  communicate  with  the 
Town  Clerk  of  Bootle  on  the  subject. 

West  Ham. — The  price  of  current  charged  for  traction  has 
been  reduced  to  §d.  per  unit.  A  communication  has  been  received 
from  Messrs.  Willans  &  Robinson  relative  to  the  erection  of 
a  5,000-KW.  turbo-generator,  to  the  efifect  that  the  best  date  they 
can  guarantee  for  completion  will  be  November  9th  next,  and 
ofifering  to  anticipate  this  date  on  payment  of  a  bonus  equivalent 
to  the  penalty  for  late  delivery.  The  Electric  Lighting  Com- 
mittee, after  considering  the  engineers'  recommendation,  has 
decided  to  pay  a  bonus  of  £60  per  week  for  a  period  not  exceeding 
four  weeks.  « 

West  Hartlepool. — The  electricity  department  on  the 

past  year's  trading  showed  a  surplus  of  £2,029,  which  it  is  sug- 
gested should  be  placed  to  reserve  :  the  latter  fund  stands  at 
£5,048. 

WolverhanipTOn,  —  The     Electricity    Committee    has 

decided  to  extend  the  mains  in  various  streets  at  an  estimated  cost 
of  £863,  including  street  lighting.  The  Corporation  Markets  have 
decided,  for  the  purposes  of  the  cold  stores,  to  purchase  a  45-H.P, 
motor  from  the  electricity  department. 
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TRAMWAY  and  RAILWAY  NOTES. 


Australia. — According  to  statements  by  the  Premier 
and  State  Treasurer  a  Bill  will  shortly  be  presented  constituting 
a  Greater  Melbourne  Council,  which  will  have  control  of  matters 
of  common  interest  to  the  various  municipalities,  including  tbe 
tramways. 

Blackpool. — At  a  meeting  of  the  Tramway  and  Elec- 
tricity Committee,  on  Monday  last,  the  tramway  manager  and  elec- 
trical engineer  informed  the  members  that  he  estimates  a  surplus  of 
£10,000  from  the  tramways  during  the  current  year.  In  the  elec- 
tricity department  he  estimates  a  surplus  of  £4,300. 

Belfast. — The  Corporation  has  decided  to  double  the 
Glengormley  tramway  from  Chichester  Park  onwards  to  serve  the 
new  pleasure  grounds  which  it  proposes  to  establi&h  at  Drumna- 
drough,  and  upon  which  it  intends  to  spend  £20,000. 

Bourneiiioulli. — At  the  last  meeting  of  the  T.C,  the 
general  manager  of  the  tramways  presented  his  report  for  the  year 
ending  March  31st.  The  total  revenue  from  all  sources  amounted 
to  some  £92,399,  a  record  amount  for  the  system,  being  some 
£1,852  above  that  of  the  centenary  year,  and  some  £5,219  above 
that  of  any  other  year.  The  total  working  expenses,  exclusive  of 
capital  charges,  amounted  to  £."'>4,834,  being  £2,702  less  than  in  the 
previous  year,  and  a  record  for  the  past  four  years.  The  percentage 
of  working  expenses  to  receipts  amounted  to  .")9'83  per  cent.,  as 
against  64'18  per  cent,  in  the  previous  year.  Under  some  few 
headings  the  expenses  showsd  an  increase,  such  as  rates  and  taxes, 
£541,  due  to  increased  assessments ;  overhead  repairs  show  an 
advance  of  £560,  due  to  7  miles  of  new  trolley  wire,  &c.  ; 
miscellaneous  equipments  show  an  advance  of  £130,  due  to 
meters  being  fixed  on  all  main  cars.  The  cost  of  purchased 
current  from  the  company  showed  a  decrease  of  some  £500.  due  to 
the  drivers'  more  economical  use  of  current  and  better  driving, 
and  mainly  to  the  installing  of  meters  on  all  main  road  cars.  The 
conversion  from  the  conduit  to  the  overhead  trolley  system  was  com- 
pleted at  Whitsuntide,  and  the  result  has  been  a  better  and  more 
efficient  service,  with  a  consequent  increase  of  traffic  receipts. 
The  manager  reminded  the  Committee  that  the  change  from  a 
deficit  of  £13  in  the  previous  year  to  a  surplus  of  £3,410  in  the 
l)resent  one  was  largely  due  to  the  alterations  and  reorganisation 
carried  out  by  the  late  general  manager,  Mr.  C.  W.  Hill.  He 
then  went  on  to  deal  with  the  salaries  of  the  clerical  staff, 
and  proposed  that  the  question  could  be  suitably  dealt  with  by 
means  of  a,  co-operative  bonus  scheme.  He  suggested  that  the 
surplus  from  the  net  revenue  account  at  the  end  of  the  year  should 
be  treated  as  a  basis,  and  an  amount  equal  to  1  i  per  cent,  on  it 
be  set  aside  for  bonuses  ;  1  per  cent,  divisible  among  the  clerical 
staff  in  the  proportion  of  their  present  salaries,  and  the  first  year's 
bonus  to  be  considered  as  a  permanent  increase  ;  \  per  cent,  to  be 
divided  among  the  three  heads  of  departments,  and  the  remainder 
of  i  per  cent,  among  the  inspectors  (12),  By  this  system  every 
member  of  the  staff  becomes  pecuniarily  and  personally  interested 
in  the  efficient  running  of  the  system.  The  Committee  approved 
the  recommendations. 

Bradford. — The  new  system  of  half  fares  on  the  work- 
men's carshas  been  in  operation  for  a  week.  Under  the  old  system 
the  takings  averaged  £110  to  £112  each  morning  before  9  o'clock. 
Last  week  they  averaged  from  £75  to  £80  for  the  corresponding 
hours. 

Burton-on-Trent. — The  annual  report  on  the  tramways 
for  the  year  ended  March  Slst  shows  that  there  was  a  profit  of 
£i97.     Last  year  there  was  a  loss  of  £681. 

Continental    Notes.—  Belgium.  —  The    new    central 

station  at  Malinesof  the  Society  Intercommtraale  Beige  d"Electticit<^ 
has  lately  been  completed  and  put  in  operation.      The  plant  has  6 
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capacity  of  4,000  KW.  The  company  has  secnred  the  contract  for 
the  Bupply  of  the  electrical  energy  required  for  the  lierht  electric 
railwayrt  of  the  Society-  Nationale  dew  CheminH  de  Fer  Vicinaux,  in 
the  Malines  distf  ict,  and  for  the  current  for  the  lighting  of  the  rail- 
way station  at  Louvain. 

France.  Trials  are  bein^r  made  on  the  PariB-Lyons-Mediter- 
rancan  railway  of  a  nintrle-phase  locomotive  for  the  Pyrenean 
railway.  The  current  will  be  Hupplied  overhead  at  a  pressure  of 
12,000  voltH,  the  mountain  network  havin*,'  an  extent  of  HOo  km. 
The  current  will  be  generated  by  the  ample  water-powers  in  the 
hilly  regions  traversed. — Drr  Elektrofpchnilir.r. 

The  Chamber  of  Commerce,  of  Caen,  is  interested  in  a  scheme  for 
the  electric  lighting  of  the  harbour  of  Caen. 

Gkk.viany.  The  present  year's  financial  proposals  of  the  T.C.,  of 
Kaiserslautern,  include  a  sum  for  the  establishment  of  electric  tram- 
ways, the  making  of  the  city  a  garrison  headquarters,  under  the 
new  army  extension  scheme,  ensuring  the  success  of  the  under- 
taking.— Zi^it.  Elek.  iind  Maach. 

The  Siiddentschen  Eisenbahn  Gesellschaft  has  drafted  a  project 
for  the  building  of  electric  suburban  lines  from  Karlsruhe,  through 
Neureuth,  Eppenstein,  Linkenheim,  Lindelsheim,  Ilochstetten  and- 
Leopoldshafen  to  Russheim,  and  has  submitted  it  for  the  considera- 
tion of  the  T.C.  of  Karlsruhe.  Its  estimated  cost  is  1,9S0,0U0  marks. 
— Zi^t.  Elpk.  vnil  Maxell 

Switzerland. — The  Swiss  budget  for  1912  contains  an  item  for 
the  introduction  of  electric  working  on  the  St.  Gothard  Railway. 
The  works  are  to  be  taken  in  hand  shortly,  the  first  portion  to  be 
undertaken  being  the  stretch  between  Erstfeld  and  Airolo,  where 
the  smoke  difficulty  is  most  felt.  The  cost  of  the  electrification  is 
estimated  at  67, (t00,000  fr.  Three  new  generating  stations  will  be 
built,  namely,  at  Amsteg,  Goschenen,  and,  the  largest,  n^ar  Plotta 
on  the  Rita  Lake.  Electric  traction  will  ensure  an  appreciably 
(juicker  development  of  the  traffic.  It  is  also  hoped  to  be  able  to 
reduce  the  working  costs  by  25  per  cent.  According  to  the  experi- 
ence gained  on  the  electric  line  from  Spiez  to  Frutigen  it  is  likely 
that  the  working  costs  will  be  reduced  to  an  even  greater  extent.  — 
Zeitschr.  den  Oexi .  Tngrnirur  tind  Arkitrlitenrcrpins. 

GlasffOW. — The  Tramways  Committee  has  twice  had 
before  it  a  proposal  that  a  car  service  after  midnight  should  be 
instituted  in  the  city.  On  both  occassions  the  Committee 
recommended  that  such  a  proposal  should  be  negatived.  At  the  last 
meeting  of  the  T.C,  Bailie  Russell,  convener  of  the  tramways, 
moved  that  the  recommendation  of  the  C!ommittee  should  be 
upheld.  In  an  amendment  Councillor  Lyon  moved  that  the 
general  manager  should  institute  an  all-night  service  as  an  experi- 
ment. He  contended  that  people  forced  out  between  midnight  and 
three  in  the  morning  were  as  important  to  the  city  as  people  who 
travelled  during  the  day.  The  general  manager's  prophecies  had 
seldom  been  fulfilled,  and  on  this  occasion  he  asked  them  not  to 
take  Mr.  Dalrymple  as  a  prophet  in  this  instance.  Bailie  Alston 
seconded.  It  was  agreed  to  preserve  the  status  qvo  by  a  sub- 
stantial majority.  The  T.C.  had  also  under  consideration  a  pro- 
posal by  Cowlais  Ward  Committee  that  Corporation  members 
should  be  allowed  to  ride  free  on  tramcars.  A  lengthy  discussion 
took  place,  in  the  course  of  which  the  opponents  to  the  proposal 
suggested  that  the  suggestion  might  lead  to  the  insertion  of  the 
thin  edge  of  corruption.  Ultimately,  on  a  vote,  it  was  decided  to 
pass  on  the  Ward  Committee's  recommendation  to  the  Tramways 
Finance  Sub-Committee  for  report. 

Grimsby. — In  view  of  the  opening  of  the  Immingbam 
Dock,  we  understand  that  the  G.C.  Railway  Co.  commenced  a 
service  on  the  electric  railway  between  Grimsby  and  the  new 
dock  on  Wednesday  last.  The  line,  which  commences  on 
Corporation  Road,  Grimsby,  near  to  the  Alexandra  Dock,  and 
runs  to  within  half  a  mile  of  the  new  dock  works,  has  already 
been  passed  by  the  B.  of  T.  A  service  of  20  cars  daily  is  to  be 
given,  the  return  fare  being  fixed  at  5d. 

Haslin^'den. — An  experiment  in  express  cars  is  being 
made  by  the  Corporation.  Beginning  on  May  1 8th,  an  electric  car 
will  be  run  from  the  Commercial  Hotel,  Haslingden,  to  Eagle 
Street,  Accrington,  to  enable  passengers  to  catch  special  excursions. 
There  are  to  be  only  two  stops  on  the  journey  of  nearly  4  miles, 
and  the  car  is  timed  to  do  the  trip  in  2ii  minutes.  Only  through 
passengers  will  be  carried. 

Haxby-Brandsby. — The  Light  Railway  Commissioners 

have  granted  an  order  for  the  construction  of  a  light  railway  from 
Haxby  to  Brandsby,  in  the  area  of  the  Nortli  Hiding  of  Yorks.,  CO. 

Ipswich. — The  tramway  department,  according  to  the 
annual  report,  had  an  increase  of  revenue  of  £1,201,  with  the 
result  that  on  the  last  year's  working,  there  was  a  small  surplus  of 
£298.  As,  however,  the  Council,  on  the  advice  of  the  engineer 
and  manager,  is  putting  aside  out  of  the  rates  annually  the  sum  of 
£3,422  to  form  a  track  renewals  fund,  it  will  be  seen  that  there  is 
a  loss  of  over  £3,000  a  year  on  the  tramways.  The  passengers 
carried  numbered  r),.")2r),496,  and  the  car-miles  run  were  662,792  : 
the  units  per  car-mile  dropped  from  ri26  in  the  previous  year,  to 
1*007  last  year,  Mr.  Ayton  remarking  in  his  report  that  the  adoption 
of  meters  had  led  to  a  net  reduction  of  lOi  per  cent,  in  the  energv 
used.  This,  and  reduced  price  paid  for  energy,  were  mainly 
responsible  for  a  fall  in  the  percentage  of  working  expenses  to 
.receipts  of  from  82"5  in  1910-11,  to  73'5  last  year. 

London. — It  is  stated  that  the  Atkins-Lewis  system  of 
.traction  is  to  be  demonstrated  in  practice,  those  interested  in  the 
system  having  been  granted  by  the  L.C.C.  permission  to  build  a 
temporary  railway  rotind  the  Aldwych  site  in  the  Strand. 


Kelson. — In  connection  with  a  proposal  for  the  through 
running  of  cars  between  Bnmley  and  Colne.  the  Nelson  T.C.  has 
adopted  a  resolution  passed  by  the  Tramways  Committee  to  the 
effect  that,  while  rot  expressing  any  opinion  aa  to  the  desirability 
of  through  running,  it  would  be  prepared  to  consider  a  scheme 
approved  by  the  Burnley  Corporation,  and  the  Colne  and  Trawden 
Light  Railways  Co.,  provided  that  such  .scheme  allowed  the  Xelson 
Corporation  to  share  the  traffic  for  the  entire  route. 

\ew  Zealand. — The  Mining  and  Enfiineerinfj  lievitm' 
states  that  Mr.  Evan  Parry  has  reported  on  the  electrification  of  the 
steam  railway  between  Christchurch  and  Lyttleton,  and  preliminary 
arrangements  are  being  made  for  if.fl  conversion.  The  length  of  the 
line  is  7  mils,  including  the  Moorhon.<>e  tunnel,  1|  miles  in 
length.  By  the  substitution  of  electric  motors  for  steam 
locomotives  in  hauling  goods,  express  and  local  trains,  the 
installation  of  tunnel-ventilating  appliances,  to  deal  with  the 
smoke  nuisance,  will  not  be  necessary.  The  cost  of  the  elec- 
trical equipment  is  estimated  at  €100,000.  The  existing  rolling 
stock  will  be  utilised  as  trailers.  The  overhead  system  is  specified, 
the  current  returning  by  means  of  the  running  rails.  The  value  of 
steam  locomotives  to  be  replaced  by  electric  traction  is  £30,000. 
Operating  expenses  under  electricity  are  estimated  at  £11,149  per 
annum,  against  £9,079  under  steam.  It  is  pointed  out,  however, 
that  a  faster  and  more  frequent  service  would  obtain,  whilst  the 
continuance  of  steam  traction  on  this  line  would  necessitate  the 
expenditure  of  £12,000  on  the  ventilation  of  the  Moorhouse  Tunnel, 
involving  an  annual  interest  charge  of  £480,  together  with  operat- 
ing expenses  £3,  .500,  a  total  annual  cost  of  £3,980.  The  annual 
expenditure  would  thus  amount  to  £13.659,  or  £2..510  more  than 
under  electric  traction.  Current  will  be  obtained  from  the  Lake 
Coleridge  hydro-electric  system,  and  it  is  confidently  anticipated 
that,  alter  gaining  experience  of  electric  working  on  this  section,  it 
will  be  extended  to  the  main  lines. 

Mr.  "Frederick  Black  has  reported  to  the  Palmerston  B.C.  on  the 
question  of  electric  tramways  and  lighting.  The  estimated  cost 
of  the  two  schemes  amounts  to  £02,300,  and  it  is  understood 
that  Diesel  engines  are  to  be  adopted, 

Sicily. — The  new  electric  tramway  system  in  the  town 
of  Palermo  has  just  been  completed.  The  power  station,  which  is 
of  1,200  H.P.,  comprises  Diesel  engines  built  by  Messrs.  Tosi  ic  Co., 
of  Legnano,  Italy,  continuous-current  dynamos  by  the  Italian 
Westinghouse  Co..  of  Vado,  and  a  600  amp.-hour  battery  by  the 
Italian  Tudor  Co.  The  underground  armoured  cables  were  supplied 
by  Messrs.  Callender's,  of  London. 

Stal  J  bridge. — At   the    Ashton   T.C,  on  the  9th  inst.. 

it  was  stated  that  in  three  weeks'  time  a  system  of  through  running 
of  cars  would  be  inaugurated  between  Stalybridge  and  Manchester. 
Over  two  miles  of  the  Ashton  tramway  will  be  traversed,  and 
residents  in  the  west  end  of  the  borough  will  be  able  to  travel  to 
the  Stalybridge  boundary  for  Id.,  against  Hd.  at  present. 

Tasmania. — The   Hohart  T.C.  has  agreed  to  offer  the 

tramways  company  £210  000  for  its  concern,  this  being  £10,000 
more  than  the  previous  offer. 

Walsall. — The  Corporation  Tramways  Committee  ha.s 
decided  to  purchase  seven  new  tramcars  fitted  with  vestibules,  at  a 
cost  of  £5,330,  the  cost  to  be  defrayed  out  of  money  to  be  borrowed 
on  mortgage,  the  repayment  of  which  will  be  spread  over  a  period 
of  15  years. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Austria. — It  is  stated  that  the  Austrian  Oovemment  will 
place  an  order  for  20,oOO  telephone  apparatus  in  the  near  future. 
This  order  and  those  already  on  hand  will  provide  work  for  the  tele- 
phone factories  for  two  or  three  years. 

.lapan. — According  to  the  .Japanese  Department  of  Com- 
munications, the  ni;inber  of  new  telephones  to  be  installed  this  year 
is  27,000,  the  expenditure  in  connection  with  the  same  being  esti- 
mated at  £050,000.  Xtw  telephone  exchanges  are  to  be  established 
in  the  towns  of  Osaka  and  Kobe. 

Motor-Cars  and  Tcle|»hone    line  Maintenance. — 

We  learn  from  Xew  York  that  the  Western  Electric  Co.  has  pur- 
chased 50  small  two-seated  petrol  cars  for  the  use  of  the  linemen 
of  the  New  England  Telephone  and  Telegraph  Co. 

Submarine    Cable. — Notice    is  given  in  the    London 

(lauitc  that  an  application  has  been  received  by  the  Board  of 
Trade  from  the  Western  Union  Telegraph  Co.,  for  a  licence  to  lay 
down  and  maintain  upon  the  foreshore  and  bed  of  Portmagee 
Channel  a  telegraph  cable  between  Valentia  Island  and  the  main- 
land. 

The  Telephone  Service. — In  reply  to  a  question  whether 
the  charge  for  extension  telephones  to  subscribers  on  the 
unlimited  rate  had  been  raised  since  the  National  Telephone  Co.  was 
absorbed  by  the  Post  Office,  and  whether  the  Poi^t  Office  declined  to 
grant  more  than  two  extensions  to  a  subscriber  on  the  unlimited  rateat 
Plymouth,  the  Postmapter-General  recently  stated  that  the  answer 


798 


THE    ELECTRICAL    REVIEW.       [Voi.  70.   no.  1,799,  may- n.imr 


to  the  first  inquiry  was  in  the  nepativo  As  regarded  the  number 
of  extensions  allowed  on  unlimited-rate  lines  at  Plymouth,  the  Post 
Office  was  only  continuing  the  practice  of  the  National  Telephone 
Co.  The  effect  of  allowing  a  greater  number  of  exteneious  on  one 
unlimited  rate  line  was  crenerally  to  overload  the  line,  a  course 
which  was  detrimental  to  the  telephone  serTice  of  other  sub 
scribers. 

Wireless    Telegraphy     and     Aeroplanes.  —  Some 

interesting  trials  with  wireless  telegraphy  installed  on  an  aero- 
plane were  carried  out  at  Chartres,  France,  last  week.  The  system 
adopted  is  that  invented  by  M.  Rouzet,  of  the  Societe  Radio- 
Electricit(  .  The  inventor  himself  went  as  a  passenger  on  the 
Savary  biplane,  piloted  by  M.  Frantz,  and  during  a  flight  of  about 
SO  miles,  in  the  course  of  which  the  machine  was  frequently  at  a 
distance  of  80  miles  from  the  aerodrome,  wireless  messages  were 
successfully  and  clearly  recorded  at  the  receiving  station  on  the 
ground.  M.  Rouzet's  apparatus,  which  is  known  as  tho  T.S.F., 
weighs,  complete,  only  70  lb.,  yet  it  comprises  a  110-volt  alternator, 
driven  by  the  engine  of  the  aeroplane,  a  transformer  which  steps 
the  voltage  up  to  H(\000  volts,  and  a  condenser.  The  trials  are 
considered  to  mark  a  great  step  in  advance. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Admiralty. — Referring  to  a  note  nnder  this  headnig  in 
our  issne  of  April  li'th,  the  British  Electric  Calibrated  Fuse  Co..  of 
Luton,  state  that  they  have  two  Admiralty  contracts  in  hand  at 
present,  which  amount  to  89  per  cent,  of  their  total  requirements 
for  fuses  from  3  to  200  amperes  capacity. 

Australia. — Victoria. — .Tune  4th.  1,000  protectors, 
galvanised  iron  wire,  galvanised  steel  wire  and  sleeves,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  April  1 9th. 

June  11th.  —  Electric  incandescent  lamps,  illuminating  and 
switchboard,  and  silk-covered  wire,  for  the  P.M.G.'s  Department. 
See  "  Official  Notices  "  April  26th. 

Deputy  P.M.G.,  Melbourne.— June  4th.  259,.5d0  porcelain  and 
earthenware  insulators  and  batteries. — June  11th.  9^  miles  of 
telephone  switchboard  cable  ;  1,000,C00  paper  jointing  sleeves  ;  and 
252  tons  of  sulphate  of  copper. — Apply  to  High  Commissioner  in 
London  for  Australian  Commonwealth. 

Deputy  P.M.G.,  Melbourne. — June  11th. — Insulated  wire.  June 
]8th. — Cable  distributing  boxes,  ironwork,  cast-iron  pipes  (or  alter- 
natively, steel  tubes,  wood  conduit  pipes  or  glazed  earthenware 
conduits),  binders,  sleeves  and  tapes,  and  (i,200  porcelain  insulators. 
■  June  18th. — .50^  miles  of  cable,  for  the  P.M.G.'s  Department.  See 
"Official  Notices"  May  Brd. 

P.M.G.,  Melbourne.' — July  23rd.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard.   See  "'Official  Notices"  April  5th. 

June  4th. — The  Agent-General  for  Victoria  is  prepared  to  receive 
tenders  for  certain  works  in  connection  with  the  electrification  of 
the  Melbourne  suburban  railways.     See  "  Official  Notices  "  May  .Srd. 

Tasmania. — June  10th,  Telegraph  and  telephone  material,  for 
the  P.M.G.'s  Demrtment.     See  "Official  Notices"  April  12th. 

New  South  Wales. — July  Hist.  For  Newtown,  Sydney,  an 
automatic  or  semi-automatic  switchboard  and  equipment  (Schedule 
-No.  1.54)  :  also  20  sections  of  a  common-battery  switchboard  and 
equipment  (Schedule  No.  131).  For  Balmain,  Sydney,  14  sections 
of  a  common-battery  switchboard  and  equipment  (Schedule 
No.  122)  ;  an  automatic  or  semi-automatic  switchboard  and  equip- 
ment (Schedule  No.  151).  For  Glebe,  Sydney,  automatic  or  semi- 
automatic switchboard  with  associated  apparatus  (Schedule 
No.  153). — Australian  Mining  Standard. 

N.S.W.  Government  Railways  and  Tramways — June  10th 
and  18th.  Steam  piping  and  fittings  for  Ultimo  Power  House. 
.Tune  17th. — Two  coal  elevators  and  conveyors,  for  White  Bay  Power 
House.  July  Ist.^ — 200-KW.  motor-generator  set  for  the  Ultimo 
Power  House.  Specifications  from  the  Electrical  Engineer's  Office, 
•;i.  Hunter  Street,  Sydney. 

Western  Australia. — ,luly  3l8t.  P.M.G.'s  Dept.  Telegraph 
and  telephone  material.     See  "Official  Notices"  May  10th. 

New  South  Wales. — July  31st.  Common  battery  and  automatic 
switchboards,  for  Newton,  Glebe  >S:  Baltimore,  for  the  Postmaster- 
(rcneral's  department.     See  "  Official  Notices"  to-day. 

South  Australia. — October  Ist.  Telephone  switchboards  at 
I'nley,  Adelaide,  for  the  Postmaster-General  department.  See 
"Official  Notices  "  to-day. 

Austria. — May  28th.  Installation  of  the  electric  light  at 
the  new  station  of  St.  Veit  on  the  Glan,  Vlllach.  Particulars  from 
Abteiltmg.  IV^  K.  K.  Staatsbahndireotion,  Villach. 

Belfast. — .June  lOth.  Extension  of  the  lighting  and 
traction  switchboards,  for  the  Corporation.  See  "Official  Notices" 
tc-dav. 

Bel^^iuni. — May   25th^     The  municipal  authorities  of 

•Ghent  are  inviting  ♦renders  for  four  eteam  boilers,  with  ecbnomiBers, 
at  the  central  electric  Hghtinsr  station. 


May  20th.  Supply  of  80  pipes  of  silvered  copper  for  the  Tele- 
graph Administration.  Particulars  from  the  Bureau  des  Adiud:i- 
cations.  Rue  des  Augustins,  15.  Brussels. 

June  5th.  Tenders  are  invited  by  the  Society  Nationale  des 
Chemins  de  Fer  Vicinaux  of  Brussels  (14,  Rue  de  la  Science)  for  the 
contract  (1)  for  the  overhead  equipment  of  the  light  electric  railway 
between  Brussels  and  Haecht  and  (2)  for  the  laying  of  the  feeders 
for  the  electric  railways  in  the  Namur  district. 

Bettws-y-Coed. — .June  4th.  Underground  cables,  trans- 
former pillars  and  public  lighting  apparatus,  two  water-turbine- 
alternators  and  pipework,  high  and  low-pressure  ewitchgear  and 
connections,  for  the  U  DC     See  "Official  Notices  "  to-day. 

Birkenbead. — May  27th.  Electric  light  installation  at 
the  Union  Workhouse.  Tranmere,  for  the  B.  of  G.  See  "Official 
Notices  "  April  26th. 

Bohemia. — Smichow. — May  22nd.  Tenders  are  invited 
for  the  supply  of  a  steam  turbine  and  two  dynamos.  Particulars 
of  the  Canzlei.  No.  10a  des  Stadtischen  Rathhaus,  Smichow. 

Constantinople. — June  15th.  Tenders  are  invited  for 
the  establishment  of  electric  tramways  in  the  Asiatic  part  of  the 
capital.  Particulars,  in  French,  from  the  Minister  of  Public  Works 
on  forwarding  the  etjuivalent  of  lOs.  in  Turkish  money  (half  of  £T). 

Derby. — One  water-tube  boiler,  for  the  Corporation 
Electricity  Department.     See  "Official  Notices"  May  3rd. 

Devonport, — lime  8th.  Cables,  wires  and  house  fuse 
Ijoxes,  for  a  year,  for  the  Corporation.     See  "Official  Notices'"  to-day 

Eg:ypt. — May  27th.  Tenders  are  invited  by  the  Ministry 
of  the  Interior  for  the  in.stallation  of  water  supply  and  electric 
lighting  systems  at  Bilbeis.  Specifications  from  "  M.  le  Directeur 
de  la  Section  des  Municidalitcs  et  Commission  Locales,  Ministcre  de 
rinterieur,"  Cairo.  It  is  necessary  to  have  a  responsible  agent  in 
Egypt.- -Jioa7'</  of  Trade  Journal . 

Epsom. — May  28th,  Maintenance  of  storage  battery  at 
the  U.D.C.  electricity  works.     See  "  Official  Notices  "  to-day. 

France. — June  5th.  The  French  Post  and  Telegraph 
authorities  in  Paris  (103,  Rue  de  Grenelle)  are  inviting  tenders  for 
the  supply  of  a  multiple  telephone  switchboard  for  the  Telephone 
Exchange  at  Roubaix. 

June  16th. — The  French  Post  and  Telegraph  authorities  in  Paris 
(103,  Rue  de  Grenelle)  are  inviting  tenders  for  the  supply  of  a 
multiple  switchboard  for  the  telephone  exchange  in  the  town  of 
Tours. 

Glasgow. — May  20th.  The  Tramways  Committee  invites 
tenders  for  the  following  works  required  in  connection  with  a 
5,000-KW.  turbo-alternator  to  be  installed  at  Pinkston  power 
station  : — Iron  and  steel  works  for  turbine  foundation,  engine- 
room  floor,  &c ,  and  steam  and  water  piping  and  valves.  Mr.  J. 
Dalrymple,  general  manager,  45,  Bath  Street. 

Gloucester. — Forty-five  street-lighting  lanterns  for  high- 
candle-power  tungsten  lamps,  for  the  City  Electricity  Department. 
See  "  Official  Notices  "  May  3rd. 

Hudderstield. — May  20th.  1,000  single-phase  meters, 
for  the  Corporation.    See  "  Official  Notices  "  May  3rd. 

Hung^ary. — May  25th.  Supply  of  cable,  current  meters, 
transformers,  &c.,  for  the  municipal  station,  Nagyvarath.  Par- 
ticulars from  the  Direktor  des  Elektricitatswerk. 

London. — June  3rd.  Battery  boosters  and  8wit<:hboard, 
for  the  Westminster  Electric  Supply  Corporation,  Ltd.  See  "Official 
Notices  "  May  10th. 

Hackney. — June  27th.  Boiler  plant,  induced-draught  plant, 
economiser,  feed  pumps,  coaling  plant,  ice,  pipework  itc,  travelling 
crane,  turbo-alternator,  motor-generator  or  motor-converter,  switch- 
gear,  &c.,  for  the  B.C.     See  "Official  Notices  '"  to-day. 

Islington.— May  30th.  Electric  lighting  installation  at  the 
Receiving  Homes  for  Children,  for  the  St.  Mary,  Islington. 
Guarr'ians.    See  "  Official  Notices  "  to-day. 

FuLHAM. — May  22nd.  2,000  tons  of  nutty  slack  coal  for  the 
B.C.  Electricity  Works.     See  "  Official  Notices  '  to-day. 

Mancliester. — May  22nd.  High-tension  switchgear  for 
Ilulme  Hall  Road  substation.  Specifications  and  forms  of  tender 
from  Mr.  F.  E.  Hughes,  secretary.  Electricity  Department,  Town  Hall. 

Newcastle-on-Tyne. — May  22nd.  Turbo-alternator  and 
converting  plant,  for  the  Tramways  Committee.  See  "Official 
Notices  "  April  2(ith. 

New  Zealand. — July  1st.  J'ublic  Works  Department. 
Supply  of  machinery  and  material  for  the  Lake  Coleridge  electric 
power  scheme.     See  this  column  in  our  issue  of  April  12th. 

Roclidale. — May  22nd.  Contract  A  57. — 0^'erhead  line 
for  the  supply  of  electricity  to  Roch  Mills  sewage  disposal  works. 
Contract  B  58. — Paper-insulated  lead-covered,  and  also  lead-covered 
and  armoured  cable.  Specifications,  inc.,  from  Mr.  C.  C.  Atchison, 
borough  electrical  engineer. 

Rochdale. — June  5th.  Extra-high-pressure  three-phase 
switchboard,  for  the  Corporation.    See  "  O^cial  Notices  '  to-day. 

Rotlierbam. — May  18th.  Two  automatically-controlled 
electrirfallv-driven  motor  anS  pump  sets     Borough  Engineer. 
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South  Africa.-  .funf  26th.  H.M.  Trade  Commissioner 
for  South  Africa  reportH  that  tender:-<  will  be  received  by  the  Town 
f;ierk,  Municipal  Offices,  Boksbur^]:,  for  the  Hupply  and  delivery  of 
roUinp  stock,  converter  plant  and  overhead  material  for  the  raillesfi 
trolley  Hystem  to  be  installed  in  Boksburg^.  Copies  of  the  speci- 
fications.  topether  with  forms  of  tender,  may  be  seen  by  British 
manufacturers  at  the  Commercial  Intellij^enco  Branch  of  the  Board 
of  Trade,  London,  B.C. — Board  of  Trade  Juurnal. 

Spain. — Tune  1st.  The  municipal  authorities  of  Toledo 
are  invitinp  tenders  for  the  concession  for  the  electric  liphtin?  of 
the  town  durin<7  a  period  of  ten  years. 

Tendprs  have  just  been  invited  by  the  municipal  authorities  of 
Aldeamayor  (j)roviDce  of  Valladolid)  for  the  concession  for  the 
electric  lighting-  of  the  town  during  a  period  of  four  yearrf. 

Twickenham.— The  Lighting  Committee  has  decided  to 
invite  alternative  tenders  for  supplying  gas  or  electricity  for 
lighting  the  whole,  or  a  portion,  not  being  less  than  200,  of  the 
street  lamps  for  a  period  of  one,  three  or  five  years. 

llruft'uay.  —  ]\Iontevideo.  —  June  20th.  Tenders  are 
invited  for  the  supply  and  erection  of  four  electric  turn-bridges  of 
l,.')00kg.  each,  with  SCO  metres  of  rails,  for  the  Customs  ware- 
houses. Terms,  ice.  Harbour  Secretary,  Calle  Piedras  No.  156, 
Montevideo. 

Walthanistow, — ]\Iay  ;^lst.  Stoneware  conduits,  for  the 
U.D.C.  Electricity  Department.     See  "  Official  Notices  "  to-day. 

West  Hani. — June  5th.  Refuse  destructor  and  steam- 
raising  plant  in  connection  with  the  Canning  Town  generating 
station,  for  the  Council.  Specification  (£1,  returnable)  from  the 
Borough  Engineer,  Town  Hall 

Worksop. — May  28th.  Storage  battery  and  surface  con- 
densing plant  for  the  U.D.C.    See  "Official  Notices"  to-day, 

Wrexham. — May  2l8t.  Two  lifts  for  the  Workhouse 
Infirmary,  for  the  B.  of  G.     Mr.  J.  T.  Thomas,  Workhouse  master. 


CLOSED. 

Australia.  —  The  Mining  and  Engimerinfi  Review 
announces  the  placing  of  the  following  contracts  : — 

P.M.G.'s  Department.  Tasmania :— Four  nauts  submarine  cable,  i'862 — 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.  Ten  switchboards, 
£10  lis.  9d.  each— Western  Electric  Co.  (Aust.),  Ltd.  Five  miles 
cable,  f  400— Noyes  Bros.  (Melbourne)  Pty.,  Ltd. 

P.M.G.'s  Department,  N.H.W. :— Sixty-nine  switchboards,  200  lines,  iE60 
each— British  Insulated  and  Helsby  Cables,  Ltd. 

Victorian  Railways  :— Two  overhead  travelling  crane.s,  5  tons,  il70  each- 
Johns  &  Waygood.  Cables  and  junction  boxes,  £  1,!)31 — British  Insulated 
and  Helsby  Cables,  Ltd.  Lead-sheathed,  paxier-insulated  concentric 
cables — British  Insulated  and  Helsby  Calsles,  Ltd.  Turbo-alternator, 
£121— Wm.  Adams  &  Co.,  Ltd.  Twenty-five  Morse  telegraphic  instru- 
ments, £365 — Hiemens  Bros.  Eight  miles  electric  light  wire,  £10^  15s. 
^Noyes  Bros.  Motor-driven  booster,  reversible,  £400;  one  266-cell 
Tudor  storage  battery  (or  Elwood  power  house,  £2,381— Siemens 
Bros.  Dynamo  Works  Co.,  Ltd. 

West-Australian  Public  Works  Department ; — Albany  Cold  Stores  electric 
light  plant.  £2''4— Leslie  &  Co. 

Sydney  Municipal  Council :— The  Council  decided  to  purchase  from  the 
Austral  Engineering  Supply  Co.,  Ltd.,  lor  the  sum  of  £83,  a  "  Leskole  " 
distance  thermometer,  with  switchboard  arranged  for  24  points  and 
24  elements,  with  alarm  bell,  for  the  purpose  of  indicating  any  rise  in 
temperature  within  the  bodies  of  reserve  coal  stored  at  the  power 
house.  It  was  also  decided  to  purchase  18  single-phase  induction  watt- 
meters from  the  Australian  General  Electric  Co. 

Duplicate  supply  of  5,000-volt  switch  gear— £2,313  Noyes  Bros.  (Sydney) 
Ltd. 

Messrs.  PfafF,  Pinschof  &  Co.,  Pty.,  Ltd.,  Melbourne,  were  the  suc- 
cessful tenderers  for  the  supply  of  electrical  equipment  required  by 
the  Melbourne  Harbour  Trust  for  operating  the  Footscray  swing 
bridge.  A  feature  of  the  equipment  consists  of  a  patent  Ganz.  \c. 
commutator  motor  of  the  compensated  repulsion  type.  The  instal- 
lation it  to  be  completed  in  five  months. — Mininq  and  JUnginerrimi 
rieiirir. 

Ashton-under-Lyne. — The  contract  for  extensions  and 

alterations  to  the  electricity  works  has  been  secured  by  Messrs.  E. 
Marshall  .V  Sons,  Ltd. 

Itu.vton.   -The  U.D.C.  has  accepted  the  following  tendei-s 

for  supplies  to  the  electricity  works  : — 

Meters. — Ferranti,  Ltd. 
Cables.— Callender's  Cable  Co. 
Oil.— Jas.  Light  &  Sons. 

Bristol. — The  T.C.  has  entered  into  the  following  con- 
tracts for  annual  supplies  : — 

.Joint  boxes.— Strachan  &  Henshaw,  Ltd.,  £239. 
Arc  lamp  carbons.— Wm.  Geipel  &  Co.,  £657. 
D.c.  meters.— Ferranti,  Ltd.,  £809. 

Cleckheaton.— The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Newton,  Beau  &  Mitchell  for  condensing  plant  for  the  elec- 
tricity works,  subject  to  sanction  to  a  loan. 

Clifton.— The  North  Riding  of  Yorks  C.C.  has  accepted 
the  tender  of  Messrs.  Wright  &  Wood,  Ltd.,  of  Halifax,  for  elec- 
trical work  in  connection  with  the  sewage  lift  at  Clifton  Asylum, 
York,  at  £124. 

Devon  port. — The  Corporation  has  accepted  the  tender 

of  the  Walsall  Eli§ctrica1  Co.  for  a  new  switchboard  at  £420. 


Glasgow. — The  T.C.'s  Electricity  Committee  ha^  re- 
commended the  acceptance  of  the  following  for  the  year  — 

Woodtn  trougbing  uid  cover. — Anderson  4  Henderson. 

Malleable  iron  tubeH  and  fltlingB.— Wilson's  &  t;nion  Tob«  Co. 

Cast-iron  sectioD  pillars,  joint  boxea,  it«.— Falkuk  Iron  Co.,  Ltd. ;    C«rroR 

Co.,  Ltd. 
Ironmongery  and   cngineeri'   furniihingi. — Wm.  Lsndell ;    Pe»er  Orr  »nd 

Honi,  ;  .John  Stewart  ft  Co.  ;  G.  M.  hmith. 
Fireclay  bricks.— Gienboig  Union  Fire-clay  Co. ;    He«tbfleld  4  Cardowan 

Fire-clay  Co.,  Ltd. 
Arc  lamp  carbonb  — ttloan  Electrical  Co.,  Ltd. 
Rubber  cables.— Craigptrk  Electric  Cable  Co.,  Ltd. 
Flexibles  — W.  T.  Glover  4  Co.,  Ltd. 
Low-tension  cables. — Callender's  Cable  Co.,  Ltd. 
Kxtra-bigh-teosion  cables. — W.  T.  Glover  a  Co.,  Ltd. 
It  was  also  agreed  to  recommend  acceptance  of  toe  oflerg  br  tc*;   follow'.n? 
fims  for  new  meters  (any  size),  in  part  eicchange  for  an  e.jual  unmber  cf  ob-' - 
lete  meters,  VIZ. .  British  Thjmson- Houston  Co..    Chamberlain  A   Hookha'".. 
Ltd.;  Ferranti,  'jtd. 

(iravesend. — The  T.C.  has  accepted  the  tender  of 
Merisrs.  W.  T.  Henley  s  Telegraph  Work?  Co  ,  Ltd..  for  cables  for 
mains  extensions  at  £2,438. 

IVewcastle-unrter-Lyme. — The  T.C.   has  accepted  the 

tender  of  Messrs.  Willans  k.  Robinson,  Ltd.,  for  two  135-KW.  Diesel 
engines.  £3,471  ;  two  Electric  Construction  Co.'s  generators,  £.546  ; 
Little's  cooler,  £200.  The  tender  of  the  Diesol  Engine  Co.,  Ltd., 
was  for  two  13.5-KW.  Diesel  engines,  £3.341  ;  two  Bruce  Peeblee 
generators,  £;j.-)9  ;  Little's  cooler  £18.o. 

Nuneaton. — The    T.C.     has    accepted    the    following 

tenders  in  connection  with  the  extension  ot  the  electricity  supply 
to  Griff  Quarries  : — 

Underground  cable.— R.  W.  BlackweU  &  Co.,  £871. 

Uverhead  aluminium  line. — British  Insulated  and  Helsby  Cables,  Ltd., 

£320. 
Joint  boxes.— Callender's  Cable  Co.,  Ltd.,  £63. 

For  a  year  s  supply  of  coal  to  the  electricity  works,  the 
Council  has  accepted  the  tender  of  Mr.  Geo.  Smith  for  smudge 
at  4s.  Id.  per  ton  ;  and  that  of  Mr.  J.  Furst  for  fine  slack,  at 
4s.  3d.  per  ton. 

London. — Woolwich. — The     B.C.     has    received    the 

following  tenders  for  the  supply  of  a  turbo- alternator,  the  name 
given  in  parenthesis  being  the  maker  of  the  alternator  . — Bellis  and 
Morcom  (General  Electric  Co.),  1  200  KW.,  £4.720  ;  (Siemens  Bros.), 
1,200  KW.,  £5,028  ;  British  Thomson- Houston  Co.  (own  make), 
1,200  KW.,  £4,659;  British  Westinghouse  Co..  Ltd.  (own  make), 
1,200  KW.,  £5,555  :  1,500  KW.,  £(i,055  ;  Brush  Electrical  Engi- 
neering Co.  (own  make),  1,200  Kw.,  with  D.c.  motors.  £4,992,  with 
A.C.  motors,  £5,110;  Dick,  Kerr  &  Co.  (own  make),  1,200  KW., 
£5,344  ;  Eraser  &  Chalmers  (General  Electric  Co.).  1,250  kw., 
£4,541  :  (Siemens  Bros.).  1,2.)0  kav.,  £4,592  ;  Jas.  Howden  A:  Co. 
(Siemens  Bros.),  1,250  kw.,  £4,445  ;  1,500  kw.,  £4,813  ;  C.  A. 
Parsons  &  Co.  (own  make),  1,200  kw.,  £4,670  :  Richardsons,  West- 
garth  A:  Co.  (Siemens  Bros.),  1,250  KW.,  £4,628  :  1,500  KW.. 
£5.043  ;  (General  Electric  Co.),  1,250  KW.,  £4,586  ;  Willans  and 
Robinson  (Siemens  Bros.;,  1,250  kw..  £4,389  (accepted)  ;  1.500  kw., 
£4.782.  The  tender  of  Siemens  Bros.  A:  Co..  Ltd.,  has  also  been 
accepted  at  £650  for  the  supply  of  12  static  transformers. 

SouTHWARK. — The  tender  of  Kabelfabrik-und  Drahtindustrie 
Joint  Stock  Co.,  Vienna  (agent,  Jas.  Littauer,  72,  Finsbury  Pave- 
ment, E.C.),  has  been  accepted  by  the  B.C.  for  the  supply  of  440 
yards  each  of  triple  concentric  paper-insulated,  lead-covered,  and 
iute-served  cable,  1  at  £103  and  05  at  £61  tenders  were  received, 
the  total  prices  ranging  from  that  accepted  (,£164)  to  £216. 

St.  Pakcras. — The  B.C.  has  accepted  a  quotation  from  White, 
Jocoby,  &  Co.  at  £180  for  rewinding  the  armature  at  the  Regent's 
Park  generating  station, 

Rotherhani. — The  tender  of  Messrs.  Ed.  Benuis  l*c  Co., 
Ltd.,  Little  Hulton,  has  been  accepted  for  mechanical  stokers  for 
the  Corporation  electric  light  and  tramway  station. 

West  Ham. — The  following  tenders  have  been  accepted 

by  the  T.C.  :  J.  Spencer,  Ltd.,  traction  poles  ;  British  Insulated 
and  Melsby  Cal)les.  Ltd.,  trolley  wire  :  Messrs.  Maks.  river  service 
pipe  work  £4,230,  plus  a  sum  to  be  agreed  upon  for  certain 
additional  pipes  for  make-up  lengths  and  templates.  Orders  are 
to  be  placed  with  the  Rees  Roturbo  Mfg.  Co.,  Ltd..  for  circulating 
water  pumps,  motors,  and  exhausters,  .Sec.,  at  £1,12.'>  ;  and  with  the 
London  Electric  Supply  Corporation,  on  the  best  terms  obtainable 
for  two  strainers. 

Torquay. — The  following  tenders  have  been  aca?pted  bv 
the  T.C.  in  connection  with  the  new  municipal  buildings: — R. 
Waygood  ic  Co..  electric  lift,  £95  ;  Higgins  \:  Griffiths,  electric 
lighting,  £537  ;  Gent  A:  Co.,  Ltd.,  complete  telephone  installation. 
£185. 

Walsall. — The  T.C.  has  accepted  the  tender  of  Chas. 
Ross  at  £119  for  supplying  and  fixing  electric  wiring  and  fittings 
in  connection  with  the  new  towage  purification  works  at  Brockhurst 
Farm. 

Whitehaven- — The  T.C.  has  accepted  the  tenders  of  the 
Whitehaven  Colliery  Co.,  and  Mr.  G.  W.  Wilkinson  for  fine  slack 
coal  for  the  electricity  works  for  a  year. 

West  Broniwich. — The  T.o.  has  accepted  the  following- 
tenders  for  the  electricity  works  : —  ...':' 

Coal  conveyor. — New  Conveyor  Co. 
Overbpad  traTelling  ornne.— Vaiighan  A.Co 
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W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.'S  CABLE  FAC- 
TORIES, WOOLWICH  AND  GRAVESEND. 


The  company,  whose  works  are  described  in  the  following 
article,  was  founded  by  one  of  the  most  striking  characters 
associated  with  the  early  liistory  of  electrical  engineering — 
"W.  T.  Henley,  who  by  turns  was  a  light  porter,  dock 
labourer,  instrument  maker,  and  telegraph  engineer.  He 
commenced  the  manufacture  of  submarine  cable  at  North 
Woolwich  in  1853,  and  made  the  shore  ends  for  the  Atlantic 
cables  which  were  laid  in  1865  and  180(5,  besides  many 
other  cables  far  too  numerous  to  mention,  for  all  parts  of  the 
world.  In  the  course  of  his  life-time,  Mr.  Henley  made  some 
14,000  miles  of  submarine  cable,  and  laid  most  of  it  with 
his  own  cable  ships.  He  also  established  works  for  making 
iron-wire  rods  and  sheet-iron  in  Wales,  and  carried  out  the 
drawing  and  galvanising  of  iron  wire  at  the  Woolwich  works. 
Unfortunately,  after  a  period  of  great  prosperity,  encumbered 
perhaps  by  Ijis  too  numerous  undertakings,  Mr.  Henley's 
business  got  into  difficulties,  which  led  to  the  formation  of 
the  present  company  to  carry  on  the  manufacture  of  cables. 
Since  then,  under  the  able  guidance  of  Mr.  G.  Sutton, 
M.I.E.E.,  the  managing  director,  aided  by  Mr.  R.  J.  Hatton, 
M.I.Mech.E.,  M.I.E.E.,  chief  engineer  and  works  manager, 
the  business  has  been  developed  and  extended  into  all 
branches  of  cable  manufacture,  steadily  increasing  in  size  and 
importance,  as  well  as  in  prestige  both  at  home  and  abroad. 

The  site  of  the  factory  at  North  Woolwich  was  chosen  for 
convenience  in  dealing  with  submarine  cable,  which  formed 
the  principal  product  in  the  early  days,  and  which  had  to 
be  led  direct  from  the  works  to  the  cable  tanks  on  board 
ship  ;  the  factory  was  therefore  established  on  the  bank  of 
the  Thames  at  North  Woolwich,  the  centre  of  the  submarine 
cable  industry  of  the  world,  and  provided  with  a  jetty  for 
this  purpose.  On  the  opposite  side  it  is  bounded  by  the 
Great  Eastern  Railway,  beyond  which  are  the  docks  which 
convert  this  portion  of  the  borough  into  an  island.  The 
remainder  of  the  space  thus  cut  oflf  being  fully  occupied, 
there  is  no  possibility  of  extension  on  the  ground  level,  and, 
therefore,  it  has  been  necessary  to  erect  buildings  of  several 
stories  in  order  to  provide  adequate  accommodation  for  the 
various  departments.  Moreover,  as  from  time  to  time  new 
manufactures  have  been  introduced  for  which  the  works 
were  not  originally  laid  out,  it  has  been  difficult  to  carry 
out  a  satisfactory  system  of  organisation. 

Eventually,  however,  the  business  grew  beyond  the 
capacity  of  the  North  Woolwich  works,  and  the  company 
decided  to  erect  an  entirely  new  factory  at  Gravesend,  to 
which  the  whole  of  the  heavy  paper-covered  cable  manu- 
facture was  transferred  :  this  made  possible  the  execution 
of  a  scheme  of  reconstruction  which  has  been  in  progress 
for  a  considerable  time,  and  which  is  now  approaching 
completion.  " 

The  manufactures  carried  on  at  the  Woolwich  works 
include  dry-core  paper-insulated  (air-space)  telephone  cables, 
rubber-insulated  cables  and  flexibles  of  every  description, 
bitumen- covered  cables,  submarine  cables,  gutta-percha 
covered  wires  (which  are  largely  used  by  railway  companies), 
and  golf  balls.  All  these  products  were  in  course  of  manu- 
facture at  the  time  of  our  recent  visit,  many  of  the  shops 
being  kept  running  niglit  and  day — especially  those  con- 
nected with  the  manufacture  of  rubber-insulated  wires  and 
cables,  of  which  the  company  has  an  enormous  output,  doing 
a  large  export  trade,  in  addition  to  the  home  demand— and 
the  following  notes  and  illustrations  will  give  some  idea  of 
the  plant  and  processes  employed. 

The  whole  of  the  macliinery  is  electrically  driven  from 
generating  plant  in  the  Avorks  :  owing  to  the  very  early 
adoption  of  this  system,  the  pressure  is  only  110  volts — an 
example  of  the  penalties  of  pioneering.  Hitherto,  although 
the  company  has  shared  the  misfortunts  of  the  Woolwich 
electricity  supply  undertaking,  by  way  of  the  rates,  it  has 
not  been  able  to  derive  any  compensating  benefit  from  the 
latter,  the  generating  station  being  on  the  south  side  of  the 
river.  However,  when  the  subway  now  under  construction 
is  completed,  enables  will  be  laid  through  it  by  the  Thorough 


Council,  and  it  will  then  be  possible  to  obtain  a  supply  of 
electricity  for  night  work,  &c.,  from  the  mains. 

Starting  with  the  rubber  works,  the  fiist  department  is 
the  raw  material  stores,  where  an  enormous  (]uantity  of 
copper  wire  of  various  sizes  is  kept  in  stock.  Ihe  wire  is. 
tinned,  if  required,  and  is  then  stranded  into  cable  in  a 
stranding  shop  on  the  ground  floor  ;  in  order  to  cope  with 
the  demand,  the  machines  in  this  shop  are  kept  running  day 
and  night  throughout  the  year.  A  flexible  cable  of  excep- 
tional design  was  being  laid  up  at  the  time  of  our  visit,  the 
number  of  wires  in  the  conductor  amounting  to  about  7G0. 

The  rubber  shops  are  being  reorganised  and  accommo- 
dated in  a  new  building ;  the  mixing  and  calendering 
machines  are  already  at  work  there,  and  the  washing 
machinery  will  also  be  brought  into  it.  One  of  our  illustra- 
tions shows  two  calenders  at  woik,  driven  by  variable-speed 
motors,  and  producing  "  rolled  sheet  "  rubber,  which  is 
rolled  up  on  spindles  together  with  a  cloth  separator  and 
stored  on  racks.  On  the  floor  above  are  the  "  spreading  " 
machines,  of  which  also  we  give  an  illustration  ;  the  rubber, 
in  the  form  of  a  thick  solution,  is  spread  in  very  thin  succes- 
sive layers  on  a  cloth  until  the  desired  thickness  is  attained, 
after  which  the  sheets  are  hung  up  as  seen  in  the  background, 
to  allow  the  solvent  to  evaporate.  The  "  spread  sheet  " 
rubber  can  then  be  stripped  off  the  cloth.  One  of  the 
machines  shown  is  spreading  rubber  on  calico  to  form  water- 
proof tape.  A  noticeable  feature  of  these  shops  is  their  lofty 
construction  and  the  excellent  lighting  obtained,  which  is 
assisted  by  the  w^hitening  of  all  the  walls. 

In  the  rubber  covering  shop  the  rubber  is  applied  to  the 
wires  and  cables  by  lapping  it  spirally,  oi-.  in  the  case  of  the 
smaller  sizes,  by  longitudinal  application,  and  after  winding 
them  in  one  or  two  layers  on  long  cylinders  the  cables  are 
put  into  steam-heated  cylinders  or  "  cures  *'  for  tlie 
vulcanising  process.  After  this  they  are  immersed  in  water 
.  and  tested,  before  proceeding  to  the  braiding  shof  s. 

Braiding  being  a  comparatively  slow  process,  there  are 
several  of  these  shops  ;  we  give  an  illustration  of  one,  w  here 
flexibles  and  other  small  wires  are  being  braided  with  cotton, 
silk,  &c.  The  cables  are  finally  compounded,  and  again 
tested  before  pasving  into  stock. 

Turning  next  to  the  dry-core  telephone  department,  this 
is  naturally  devoted  now  mainly  to  Post  Office  work,  so  far 
as  the  Home  market  it,  concerned  :  but  a  large  amount  of 
work  is  carried  out  for  various  Colonial  and  foreign  postal 
authorities  and  telephone  companies,  and  an  exceptionally 
large  and  heavy  armoured  cable  of  this  type,  for  laying 
under  a  river,  was  about  to  be  shipped  to  the  Bell  Tele- 
phone Co.  of  Canada,  when  we  visited  the  works. 

The  first  process  heie  is  to  measure  the  length  of  each 
reel  of  wire,  for  it  is  highly  desirable,  though  not  essential, 
that  there  should  be  no  joints  whatever  in  the  cable — there- 
fore each  length  of  wire  must  be  at  least  as  long  as  the 
finished  cable.  Each  wire  is  then  covered  with  a  paper 
tape,  either  lapped  on  spirally,  or  laid  longitudinally  and 
kept  in  place  with  a  cotton  whipping  :  the  former  construc- 
tion is  used  mainly  for  short  cables,  such  as  those  connecting 
subscribers  with  the   exchange,    while  trunk  and  junction 

capacity  must  be  kept  down,  are  made 
We  illustrate  a  row  of  the  machines 
A  number  of  universal  machines  are 
being  built  in  this  shop  by  the  company's  staff,  which  will 
be  applicable  to  a  variety  of  uses — silk  or  cotton  covering, 
making  flexible  cord,  &c. 

The  floor  below  is  the  twinning  shop,  where  the  {)aper- 
(•overed  wires  are  paired,  and  afterwards  stranded  into 
cable.  One  of  our  views  shows  a  large  laying-up  machine 
in  this  room  for  dealing  with  the  heavier  cables  used  for 
trunk  and  junction  lines.  A  similar  machine,  not  shown, 
made  by  the  company  is  provided  for  making  the  smaller 
cables,  and  is  capable  of  carrying  more  than  250  bobbins. 

On  the  ground  floor  are  a  large  U'lmber  of  steam-heated 
chambers  for  drving-out  the  paper  cable?   under  «  vacuum, 
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cables,  in  which  the 
on  the  latter  system, 
used  for  this  purpose. 
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and  the  presses  witli  which  the  lead  slieuthin;,'  is  applied. 
As  the  paper  is  e.xLiemely  sensitive  to  atiiiospheric  humidity, 
a  steam-iieated  chamber  is  provided  for  the  reel  to  rest  in 
whilst  the  cable  is  bcinj^  drawn   off  it  to  the  press.       .\ii 


unless  servinf^  or  armourinj^  is  sfjecified.  It  is  intere-;iing  to 
note,  in  view  of  the  refxjrts  wlii.;h  we  have  published  ref/ard- 
ing  the  attacks  of  insects  on  lead-sheathed  cables,  that  bra.«8 
tajK;  like  that  used  to  protc'.t  submarine  f^ables  from  the 


Rubber  Mill,  Xorth  Woolwich. 


Rubber  Spreading  Shop. 


automatic  counter  measures  the  length  of  the  cable  entering 
the  lead  press,  and  a  friction-driven  gear,  automatically  con- 
trolled by  the  weight  of  the  cable  as  it  leaves  the  press, 
winds  it  up  on  a  drum. 

The  cable  is  next  immersed  in  water  and  afterwards  tested 


teredo   is   sometimes  applied   to  cables  for    Australia  and 
other  countries. 

In  the  gutta-percha  shop,  one  of  the  new  buildings,  the 
raw  gutta-percha  is  masticated  and  prepared  for  api»lication 
to   the   conductors   of  submarine  telephone  and'  telegrajih 


Braiding  Shop,  North  Woolwich. 


in  the  test  room,  where  two  testing  cabinets  are  provided. 
An  additional  test  is  applied  by  charging  the  cable  with 
desiccated  air  at  a  pressure  of  75  lb.  per  sq.  in.,  which  is 
left  on  for  three  hours.     This  completes  the  telephone  cable, 


cables,  and  it  is  worthy  of  mention  that  Messrs.  W.  T. 
Henley  were  pioneers  in  the  treatment  of  raw  gutta-percha. 
The  process  of  making  gutta-percha  coie  is  very  simple  in 
appearance,  but  demands   great    watchfulness  to  keep  the 
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conductor  central,  and  long  cooling, 
the  core  passing  to  and  fro  in  a 
long  water  tank  several  times  before 
it  is  bard  enongli  to  be  wonnd 
up  on  a  reel.  The  gutta-percha  is 
pressed  round  the  conductor  some- 
what after  the  manner  of  lead  sheath- 
ing, of  which,  however,  it  was  the  fore- 
runner, and  it  is  applied  in  several 
layers,  cemented  together  by  intermediate 
applications  of  Chatterton's  compound. 

A  28-core  gutta-percha  submarine 
cable  was  being  made  for  the  l>ritibh 
Post  Office  at  the  time  of  our  visit. 

In  a  similar  way  bitumen-covered 
cables  are  made  in  this  shop,  but  these 
do  not  require  water  cooling,  the  covered 
cable  being  received  on  an  endless 
leather  band,  and  double  lapped  with 
tape  to  afford  mechanical  support. 
These  cables,  with  one  or  more  cores, 
are  mostly  supplied  to  collieries,  but  are 
also  largely  used  for  power  and  lighting. 

The  power  required  to  masticate  raw 


Stranding  Machine,  North  Woolwich  Works. 


Paper-Covering  Machines  for  Telephone  Cables,  North  Woolwich, 


In  another  shop  are 
several  large  machines 
for  sheathing  sub- 
marine cable,  and 
bitumen-covered  power 
cables,  with  wire  or 
steel  tape  ;  tere  also 
a  four-core  submarine 
cable  for  the  Post 
Office  was  being  laid 
up  and  brass  -  taped 
wtien  we  visited  the 
works.  The  several 
sections  of  a  submarine 
cable,  after  being 
tested  in  tanks,  are 
carefully  joined  to- 
gether into  one  con- 
tinuous length,  each 
joint  being  separately 
tested,  and  finally  they 
are  coiled  down  in 
six  huge  cable  tanks 
close  to  the  roadway, 
across  which  they  can 
readily  be  led  into  the 
corresponding  tanks  on 


Large  Stranding  Machine,  Gbavesend  Works. 


rubber  and  gutta-percha-  is  very  considerable  ;  several 
of  the  motors  employed  for  these  purposes  at  Messrs. 
Henley's  works  are  of  40  or  60  h.p.,  and  as  they  are  run- 
ning for  long  periods  they  con&ume  a  large  quantity  of  energy. 


board  ship  at  the  jetty.  In  this  shop  the  type  of  armouring 
prescribed  by  the  new  Home  Office  rules  for  cables  in  collieries 
— with  copper  sheathing  under  single  aruKur,  or  double  wire 
sheathing  with  tape  between — is  carried  out,  and  there  are  a 
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jiuinber  of  lar{,'e  machines  for 
class  of  cables  with  jute.  One  of  these 
on  a  patent  of  the  company's — a  very 
surroiiiHled  with  a  braidinj^  of  fine 
piiosj)h(ir-br()n/.e  wire,  which  affoi'ds 
excellent  mechanical  protection  without 
interfering^  with  the  flexibility  of  the 
cable,  and  of  which  \cry  lar<,'e  (|uantities 
are  used  liy  the  IJritisli  Admiralty. 

In  the  main  tank  room  there  are 
about  20  tanks  for  the  immersion  of 
cables  prior  to  testing,  but  even  these 
are  insufficient  to  meet  the  requirements, 
as  submarine  core  has  to  remain  in 
water  14  days,  thus  monopolising  a 
number  of  tanks  for  that  period.  This 
department  is,  therefore,  being  extended. 
All  sorts  and  sizes  of  cables  are  tested 
here,  and  in  order  to  handle  them  easily, 
each  row  of  tanks — five  in  all — is  pro- 
vided  with    an     overhead  runway  and 


the 
was   at 
flexible 


larger 
work 
cable 


in  conduit  across  the    roadway    to   the  large   general  test 
nx)m,    which    is    equipfx.-d     with    Sullivan     galvanometers 

apparatus. 


and    universal    shunts   and   all  other    necessary 


Sheathing  Machine.  Gkavesend. 


Papeb  Covering  Machines,  Gravesend  Works. 


Lead  Press  Shop,  Gravesend. 

electric  pulley  blccks,  the  largest  of  wliich  can  lift  drums 
weighing  .")  tons.  A  motor-generator,  transformer  and  induct- 
-ance  regulator  are  provided  in  this  shop  for  pressure  tests 
up  to  40,000  volts.     For  insulation,  &c.,  tests,  leads  are  run 


The  testing  leads 
are  each  provided  with 
a  continuous  insulated 
sheathing  performing 
the  functions  of  a 
guard  rinsT,  which 
en.tirely  eliminates 
errore  due  to  leakage 
fror.i  the  leads.  There 
are  in  all  six  test 
rooms.  Several  small 
ones  are  provided  for 
the  con veinence  of  visit- 
ing inspectors.  There 
is  also  a  chemical  labor- 
atory where  samples  of 
all  materials  ave  ana- 
lysed, and  the  samp>les 
of  coal,  oil,  flue-gases 
and  softened  water  from 
the  power  station  are 
tested.  Another  labor- 
atory is  devoted  to 
physical  tests  of  all 
raw  and  manufactured 
materials. 
In  the  warehouse  block,  all  the  lighter  cables  are  measured 
and  cut  to  standard  lengths  for  stock  on  the  top  floor,  and 
stored  in  bins  and  racks  in  the  middle  floor,  while  the  ground 
floor  forms  the  packing  and  dispatching  department.     Quite 
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a  large  room  is  allotted  to  the  preparation  of  samples  of 
fiuished  cable — an  item  which  involves  a  good  deal  of 
expense. 

The  offices  inclnde,  besides  the  chemical  laboratory  above- 
mentioned,  a  drawing  office,  estimating  department,  general 
offices,  and  a  staff  dining  room.  Private  telephone  lines 
join  the  works  to  the  head  offices  in  Blomtield  Street,  E.C., 
and  are  fonnd  to  be  a  great  convenience. 


"We  now  pass  to  the  Gravesend  works,  which  are  sitnated 
in  a  pleasant  neighbourhood,  close  to  the  one-time  famous 
Rosherville  Gardens.  Here  the  company  purchased  a  site  of 
12  acres,  adjoining  the  river,  and  erected  buildings  on  the 
most  modern  and  commodious  lines.  The  advantages  of 
being  able  to  commence  with  a  pre-arranged  plan  and  to 
extend  at  pleasure  on  the  ground  level  are  strikingly  mani- 


Testing  Tanks,  Gkavesend. 


fested,  as  will  be  gathered  in  part  from  the  accompanying 
illustrations.  Good  lighting,  which  is  so  essential  to  manu- 
facturing efficiency,  is  provided  by  double  skylights  running 
the  whole  length  of  each  bay,  with  a  ventilated  lantern  roof. 
The  stores  lie  alongside  the  main  shops,  which  are  700  ft. 
in  length  ;  a  brick  wall  separates  the  stores  from  the  shops, 
but  the  latter,  in  three  bays,  are  entirely  open  to  the  oppo- 
site wall  of  the  building,  which  temporarily  consists  of  corru- 
gated iron,  providing  for  extensions  to  be  readily  carried  out. 
An  elaborate  scheme  of  ventilation  on  the  plenum   system 


the  larger  of  these,  of   which  we  give  an  illustration,  is  of 
the  triple  type,  and  lays  up,  therefore,  37  wires  at  once. 
As  we  have  indicated  above,  all  the  cables  made  here  are 


Extra-High-Pkessure  Testing  Transformers. 

of  the  heavy  paper-covered  type  ;  we  come  next,  therefore, 
to  the  paper-covering  machines,  which  lap  the  copper 
conductor  with  paper  tape  up  to  any  desired  thickness  ;  we 
illustrate  one  of  these  machines.  Cables  are  here  insulated 
and  laid  up  with  one,  two  or  three  cores.  In  the  paper 
store  adjoining,  the  rolls  of  paper  received  from  the  manu- 
facturers are  slit  on  a  large  paper-cutting  machine  to  suitable 
widths. 

The  next  process  is  the  drying  and  impregnating  of  the 
cables,  which  is  effected  in  the  large  cylindrical  chambers 


Westinghouse  Gas  Engines  and'Dynamos  in  Power  Station. 


Workmen's  Lavatory  and  Lockers,  Gravesend. 


has  been  carried  out,  the  trunks  for  which  are  visible  in  the 
illustrations. 

Electric  driving  is,  of  course,  emplojed  throughout,  and  the 
departments  are  arranged,  as  far  as  possible,  so  that  the  work 
passes  continuously  forward  through  them.  Each  bay  is  pro- 
vided with  two  electric  travelling  cranes,  except  that  which 
constitutes  the  stores,  &c.,  which  is  lower  than  the  others. 

Thus  we  commence  with  the  wire-winding  machines,  by 
which  the  wire  is  wound  off  the  loose  coils  on  to  reels  for 
the  stranding  machines,  which  come  next  in  order.     One  of 


seen  in  some  of  the  illustrations.  These  are  steam  heated, 
and  the  cable  is  dried  under  a  vacuum,  after  which  hot 
impregnating  compound  is  admiUed  to  the  chambers.  A 
large  number  of  these  chambers  is  provided,  some  with  their 
axes  horizontal,  for  cable  wound  on  reels,  and  others  vertical, 
to  receive  the  cable  coiled  on  large  perforated  metal  trays. 
Close  by  are  the  lead  presses  which  apply  the  lead  sheathing  ; 
these,  it  will  be  seen,  are  of  the  horizontal  double-ram  type, 
like  those  at  North  Wcolwich,  and  are  actuated  by  three- 
throw  motor-driven  pumps. 
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At  this  staffc  the  cables  are  subjected  to  an  immersion 
test,  after  which  they  are  returned  to  the  shop  for  com- 
pletion. They  are  usually  armoured  with  steel  wire  or  tape, 
on  the  larf/e  sheathing  machineH  of  which  one  is  illustrated 
herewith,  which  can  put  on  72  wires  in  one  operation.  Th(! 
same  niuL'hine  can  be  u^sed  to  put  on  jute  serving  over  the 
lead,  or  over  the  tape  armour,  which  is  then  compounded 
and  whitewashed. 

Ivlany  large  tanks  are  provided  for  the  use  of  the  testing 
department,  some  of  thcni  being  shown  in  the  accompanying 
view  from  the  testing  gallery.  Provisibn  is  made  for  the 
use  of  testing  pressures  up  to  ]M0,000  volts  ;  for  this  pur- 
pose a  motor-alternator  is  provided,  working  up  to  500  volts, 
together  with  two  sets  of  three  single-phase  transformers 
working  up  to  20,000  volts.  By  putting  all  the  latter  in 
series,  the  maximum  above-mentioned  is  obtained.  The 
pressure  is  controlled  by  an  inductance  regulator  on  the  low- 
pressure  side  of  the  system,  and  is  measured  by  a  Jona  volt- 
meter reading  to  G0,000  volts.  Kelvin  electrostatic  volt- 
meters are  also  provided.  The  gallery  shown  in  one  of  our 
illustrations  runs  the  whole  width  of  the  building,  and 
beneath  it  there  is  a  number  of  small  test  rooms  for  the  use 
of  inspectors.  The  provision  for  testing,  it  will  be  seen,  is 
exceptionally  complete. 

A  complete  ec^uipment  for  wire-drawing,  from  the  rough 
copper  rod  down  to  any  size  required  in  the  works,  forms 
an  interesting  feature  of  the  plant.  Pickling  tanks  for 
cleaning  the  rod,  and  annealing  furnaces,  are  also  provided. 

In  a  separate  building  the  company's  well-known  feeder 
pillars,  joint  boxes,  &c.,  are  made  up,  a  variety  of  machine 
tools  l)eing  provided  for  this  purpose,  together  with  a  tool 
room.  A  drawing  office  on  the  first  floor  deals  with  the 
necessary  plans,  and  there  is  an  engineers'  shop  for  repairs, 
besides  a  shop  for  making  cable  drums. 

The  power  house  plant  is  of  more  than  usual  interest. 
There  are  three  Dowson  gas  producers,  fed  with  anthracite 
fuel,  which  supply  gas  both  to  the  shops  for  heating,  melt- 
ing lead,  &c.,  and  to  the  generating  plant.  The  latter  (see 
illustration)  consists  of  two  Westinghouse  vertical  gas 
engines  driving  dynamos  at  500  volts,  with  static  balancers. 
There  are  also  two  steam  boilers,  one  of  the  Climax  type, 
the  other  a  special  form  of  Babcock  &  Willcox  boiler,  to 
supply  steam  to  the  shops  and  to  the  gas-producer.  Fuel 
is  stored  in  a  pair  of  steel  bunkers,  one  for  anthracite,  the 
other  for  steam  coal,  into  which  it  is  raised  from  a  hopper 
by  mechanical  elevators  and  conveyors.  Above  the  bunkers 
are  two  tanks,  one  of  which  receives  water  from  an  artesian 
well  sunk  on  the  site,  while  the  other,  at  a  lower  level,  is  a 
storage  reservoir  for  softened  water.  The  soft  water  is  also 
])assed  through  the  jackets  of  the  gas  engines  as  cooling 
water,  and  the  boiler  feed-water  is  drawn  from  the  hot 
return  pipe.  A  further  recuperation  of  waste  heat  is 
effected  l)y  mounting  a  Wilson  patent  multitubular  boiler  on 
the  common  exhaust  pipe  of  the  two  engines  ;  at  about 
}i  full  load,  we  understand,  this  boiler  provides  the  steam  for 
the  gas  producers,  and  at  higher  loads  there  is  a  surplus 
which  assists  the  coal-fired  boilers. 

An  interesting  item  is  a  supply  of  oxygen,  which  is  pro- 
vided in  the  engine  room,  and  also  in  the  works,  as  a 
restorative  in  case  of  gassing,  as  well  as  of  electric  shock. 
This,  we  hope,  will  never  have  to  be  called  upon  to  prove  its 
utility. 

An  electric  trolley  crane  runs  along  the  whole  length  of  the 
yard  adjoining  the  works,  and  out  on  the  ferro-concrete  jetty. 

Mention  should  be  made  of  the  exceptionally  good  accom- 
modation provided  for  the  employes  in  both  works.  We 
reproduce  a  photograph  of  the  wash-basins  and  lockers  at 
the  Gravesend  works,  and  may  add  that,  at  the  time  of  our 
visit,  the  whole  place  was  spotlessly  clean  and  tidy.  Boiling 
water  is  provided  for  the  men  to  make  tea.  The  sanitary 
arrangements  are  carried  out  with  equal  care  and  efficiency. 

In  concluding  this  account  of  the  works,  we  wish  to 
express  our  appreciation  of  the  courtesy  and  willing  assist- 
ance which  we  received  v.t  ^he  hands  of  all  the  members  of 
the  company's  staff  with  whom  we  came  in  contact,  especially 
Mr.  W.  F.  Bishop,  of  the  head  office  ;  Mr.  W.  C.  McArthur, 
assistant  works  manager,  and  Mr.  H.  Savage,  M.I.E.E., 
electrical  engineer,  at  the  North  "Woolwich  works  :  and  Mr. 
R.  0.  Wright,  A.M.T.Mech.E.,  manager  of  trhe  Gravesend 
cable  factory.  " 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Officer— Liect.-Col.  H.  M.  IiKaj. 

The  foUowin?  orders  have  beea  issued  for  the  cnrrent  week  : — 

Monday,  May  20th.— "A"  Company.  Infantry  drill,  7.80  to  8.30  p.m. 
Technical  work,  8.45  to  10  p.m. 

Tuesday,  Mav  2lKt.— "B"  Company.  Infantry  drill,  7.80  to  8J0  p.m. 
Teohnicalwork,  P.45  to  in  p.m.  I^^Tuit  instruction,  7  p.m.  to  10  p.m., 
for  those  not  possed  by  tM<<  Adiotaiit  as  tf?lci»-nt. 

Wednesday,   May  2/nd.-All  ''  o   of  musketry  at 

Purfleet.     Memberashoul  nd,  when  railway 

tickets  and  neceshar\'  iiifui:,,,, •_...  .  .  ;..    .... 

Thursday,  May  2:ird.— -C"  Company.  Infantry  drill,  7.E0  to  8.90  p.m. 
Technical  work,  8.45  to  10  p.m. 

Fridtv,  May  24th.— "  D "  Company.  Infantry  drill,  7.90  to  8.30  p.m. 
Technical  work,  8.45  to  10  p.m.  I'.ecrnit  instruction  as  for  Tneeday,  the 
2lbt  inst. 

Saturday,  M«y  2?>th.— Annual  training  at  Fort  Coalhouse.  East  Tilbury, 
Gravesend.  The  party  de'ailed  to  this  camp  will  pf.--'"-  »•  "- -,d- 
quarters  at  l.MO  p.m.     Dress:   Marching  order,  serM'  "^s, 

great  coats  on,  band- role,  belts,  fr-gs,  haversacks  ar  ';». 

Arms  will  be  issued  at  Headquarters  before  the  parade  fallu  id.  Kit 
bags  should  be  packed  and  brought  to  Headquarters,  properiv  lab^llfd, 
with  the  oun'-r  h  rei^imental  number,  rank  and  name  and  d>  '!. 

Annual  muskeiry. — Momberi  are  reminded  that  ver>'  few  date^  ^n 

for  shoots.     Every  endeavour  sh  ^uld  be  made  to  complete  mu-iieii . . 

(Signed)        P.  H.  Campbell,  Capt.  R.E.,  and  Adjt., 

For  Officer  commanding  L.E.E. 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Enoineers.— Friday,  May  17th.— At  8  p.m.  At  89,  Victoria 
Street,  H.W.  Paper  on  "Storage  Battery  Engineering,"  by  Mr.  G.  C. 
Allinsrham. 

■J  huisday,  May  23rd.    At  6  p  m.    Visit  the  General  Post  Office  Avenue 
Telephone  Exchange,  2i,  Ci-e=church  Lane,  E.G. 

Royal  Institution.— Friday,  May  I7th.  At  9  p.m.  Discourse  on  "  High-Frequency 

Currents,"  by  Mr.  W.  Duddell. 

Friday,  May  24th.    At  9  p.m.     Discourse  on  "Recent  Advances  in  Agri- 
cultural science— 1  he  Fertility  of  the  boil,"  by  Mr.  A.  D.  Hall. 

Royal  Society  of  Arts.— Monday,  May   20th.     At  8  p  m.     Howard  ticcttire  on 

"Heavy  Oil  Engines,"  by  Capt.  H.  Riall  Sankey.     (Lecture  IV.) 


-''-\-!': 


NOTES. 


Fatalities. — Last  week  a  fatal  accident  occurred  at  the 

Pigreon  House  electrical  works  of  the  Dublin  Corporation.  John 
Kidd,  a  labourer,  aged  24,  whilst  assisting  at  the  overhauling  of 
an  engine  was  struck  by  a  bar,  and  received  fatal  injuries.  The  jury 
found  that  deceased  was  accidentally  killed,  and  a  rider  was  added 
that  more  supervision  should  have  been  exercised.  Two  years  ago 
a  brother  of  the  deceased  man  was  killed  at  the  same  works. 

John  Davidson,  a  boy  of  seven  years,  living  at  Wallsend.  was 
killed  by  electric  shock  on  the  North-Eastem  Railway,  near 
Wallsend,  on  Sunday. 

IM.   Eii«>-iiieeriii$!:    Societr. — By  the   kindness  of  the 

Liverpool  University  authorities,  the  closing  meeting  of  the  season 
was  held  in  the  Physical  Laboratory  on  Friday  evening,  the  10th 
inst.,  when  Prof.  Wilberfor'jo  gave  an  interesting  lecture  on 
"Vibration  and  Waves, "  with  demonstrations  by  model  and  lantern. 
The  President  of  the  Society  (Mr.  W.  Aitken,  M.I.E.E.)  expressed 
their  thanks  to  the  University  for  allowing  these  meetings  to  be 
held  on  their  premises,  and  to  the  professors  and  assistants  for  their 
valuable  lectures  and  demonstrations. 

Fire    Brigade     Competition. — The    seventh    annual 

competition  of  the  City  of  London  Private  Fire  Brigades  Champion- 
ship was  held  at  the  Guildhall  on  Saturday  Out  of  the  16  com- 
petitors, the  Osram  Lamp  Works  Fire  Brigade  ran  second  in 
2 73  J  sec,  and  the  Robertson  Lamp  Works  Fire  Brigade  ran  third  in 
2Hyi  sec. 

Eleetrieal  Exhibition. — We  have  received  the  prospectus 

of  the  second  North-Eastem  Counties  Electrical  Exhibition,  which 
will  I  e  held  from  September  7th  to  28th.  1912,  at  Xewcastle-on- 
Tyne,  under  the  auspices  of  the  local  supply  companies,  the  I.E.E., 
the  E.C.A.,  the  B.EA.M.A,  \c.  The  iirst  was  held  in  1906.  and 
was  very  successful.  The  Exhibition  Hall  has  a  Hoor  space  of 
25,000  sq.  ft.,  and  the  stand  rent  will  be  returned  to  the  exhibitors 
in  the  form  of  free  tickets  of  admission.  The  object  of  the  Exhibi- 
tion is  to  acquaint  the  general  public  with  the  great  development  in 
the  applications  of  electricity  for  domestic  purposes,  with  the  aid 
of  practical  demonstrations.  Full  particulars  can  be  had  from 
the  Secretary,  Newcastle  Exhibitions,  Ltd.,  15,  Grey  Street.  New- 
castle-on-Tyne. 

Appointments    Vacant. — Railway  telegraph    engineer 

for  the  Government  of  Southern  Nifjeria  (.i:400  4-  £80  duty  allow- 
ance). Assistant  professor  of  electrical  technology,  for  the  Insti- 
tute of  Science,  Bangalore,  India  (£(5001  See  our  advertisement 
pages  in  this  issue. 

Fire. — On  Monday  a  fire  occurred  at  the  electrical  works 
on  the  estate  of  Mr,  W.'A.  Thornton,  Partridge  Green,  Sussex,  and 
the  place  was  practically  gutted.  The  outbreak  was  caused  by  th« 
bursting  of  some  oil  tanks.  "     • 
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Live  Wire    Accident.— Last  week  the  son  of  a  pit 

worker  at  Carronshore.  Falkirk,  was  searching-  for  birds"  nests  at  a 
disused  pit,  and  olimbintr  an  engine  house  he  caug:ht  hold  of  a  live 
electric  wire.  He  was  so  badly  injured  that  it  is  feared  his  arms 
will  have  to  be  amputated. 

Institution    and    Lecture    Notes.— The    Coxcrete 

IxsTiTDTE. — The  second  annual  dinner  of  the  Institute  took  place 
on  May  9th,  at  the  Trocadero  Restaurant,  Mr.  E.  P.  Wells,  President, 
in  the  chair.  In  the  afternoon  of  the  same  day  the  annual  g-eneral 
meeting  took  place.  Sir  Henry  Tanner  presiding.  The  annual  report 
of  the  Council  was  adopted  unanimously.  It  stated  that  the 
membership  amounted  to  916  on  April  .30th,  and  that  the  finances 
were  in  a  satisfactory  condition,  there  being:  a  surplus  in  hand  of 
£159.  The  chairman,  as  retiring  president,  then  installed  Mr.  E.P. 
Wells  as  president  of  the  Institute  for  the  ensuing  two  years. 

Institution  of  Electrical  Engineers  (Scottish  Students 
Section). — The  report  for  the  session  1911-12  shows  that  the 
attendance  on  the  whole  has  been  good,  averaging  21  ;  the  total 
membership  is  68.  The  special  grant  from  the  Local  Section  to 
cover  the  cost  of  printing  of  Students'  papers  was  renewed,  and 
copies  of  the  papers  read  were  sent  out  before  each  meeting.  The 
chairman  for  next  session  is  Mr.  W.  W.  Lackie,  and  the  hon.  secre- 
tary, Mr.  H.  A.  Stewart. 

Institution  of  Municipal  Engineers. — A  discussion  on 
"  Water  Softening,"  will  take  place  in  the  Council  Chamber,  4, 
Southampton  Row,  London,  W.C,  on  May  22nd,  at  7.30  p.m.  Open 
discussion,  in  which  it  is  hoped  that  several  experts  will  take  part, 
is  invited. 

Institution  of  Electrical  Engineers. — Last  night  the 
annual  general  meeting  was  to  be  held  to  receive  the  Report  and 
Accounts,  and  to  hear  the  result  of  the  election  of  Members  of 
Council,  if  counting  of  the  ballot  papers  is  completed  in  time.  A 
marble  bust  of  the  late  Lord  Kelvin  was  to  be  presented  to  the 
Institution  on  behalf  of  Lady  Kelvin. 

We  have  received  the  provisional  programme  of  the  Glasgow 
meeting,  which  will  be  held  on  June  12th  to  14th.  It  includes  a 
paper  by  Mr.  J.  S.  Highfield  on  "  The  Transmission  of  Electrical 
Energy  by  Direct  Current  in  the  Series  System,"  a  lecture  by  Prof. 
S.  P.  Thompson  on  "  The  Magnetism  of  Permanent  Magnets,"  and 
another  paper  not  named  ;  there  will  also  be  visits  to  works, 
receptions,  a  steamer  excursion  on  the  Clyde,  and  a  dinner.  Those 
who  wish  to  take  part  in  what  will,  no  doubt,  be  a  very  enjoyable 
and  interesting  meeting,  should  apply  to-morrow  to  the  Secretary. 


OUR    PERSONAL    COLUMN. 

The  Editorg  invite  electrical  engineers,  whether  connected  with  tha 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  traviway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  nwcemewts 


Central  Station  Oiiicials.— On  Saturday,  April  20th, 

Mr.  D.  Nordwald,  shift  engineer  at  the  Pietermaritzburg  Cor- 
poration electricity  works,  was  presented  by  Mr.  A.  S.  Munro, 
borough  electrical  engineer,  on  behalf  of  the  staff,  with  a  fruit 
knife,  stand  and  butter  dish,  on  the  occasion  of  his  marriage  to 
Miss  E.  S.  Young,  of  London. 

Mr.  H.  L.  Howard,  who  recently  resigned  the  post  of  electrical 
engineer  and  tramways  manager  to  the  Barking  U.D.C.,  has  been 
presented  with  a  handsome  testimonial  by  the  staff  and  employes 
of  the  departments  which  have  been  under  his  control,  in  the  shape 
of  a  solid  silver  table  service.  The  presentation  was  performed  by 
Mr.  W.  Holmes,  his  successor,  who  bore  witness  to  the  respect  and 
esteem  they  all  felt  towards  their  chief.  Mr.  Howard  feelingly 
responded,  and  remarked  that  he  was  leaving  municipal  service, 
which  was  not  now  what  it  vas  15  years  ago.  Mr.  J.  Coaffee,  on 
behalf  of  the  men,  also  expressed  their  wishes  for  Mr.  Howard's 
future  success  and  prosperity. 

The  Croydon  T.C.  has  increased  the  salary  of  Mr.  A.  C.  Bostel, 
electricity  showrooms  superintendent,  from  £169  per  annum  to 
£190,  with  annual  increments  of  £20  to  a  maximum  of  £230. 

,The  Gillingham  (Kent)  T.C.  has  appointed  Mr.  W.  Middleton, 
of  Sheerness,  as  shift  engineer,  and  Mh.  A.  C.  Lines,  stores  clerk 
and  timekeeper,  as  the  commercial  assistant  at  the  electricity 
works  at  £100  a  year,  rising  by  annual  increments  of  £10  to  £150. 
The  Blackpool  T.C.  is  increasing  the  salary  of  Mr.  W.  W. 
Parkinson,  electricity  works  superintendent,  from  £200  to  £225 
per  annum,  and  that  of  Mr.  H.  Shannahan,  mains  superintendent, 
from  £3  5s.  to  £3  15s.  per  week. 

Me.  J.  M.  Henderson,  late  engineer-in-charge  of  the  meter 
testing,  and  motor  hire  and  maintenance  department  at  the 
Brighton  Corporation  Electricity  Works,  who  is  leaving  for  Canada, 
was  on  Friday  last  presented  by  his  colleagues  with  a  complete 
microscopic  equipment  in  mahogany  case. 

Me.  F.  C.  Bowen,  of  Stoke,  has  been  appointed  shift  engineer  at 
Leek  Electricity  Works. 

Tramway  Officials.— Mr.  Arthur  J.  Powell,  joint 

manager  of  the  Madras  electric  tramways,  has  been  granted  six 
months'  leave,  and  expects  to  arrive  in  London  about  May  28th. 

The  Blackpool  Tramways  Committee  has  decided  to  increase  the 
salary  of  Mr.  C.  Baker,  tramways  superintendent,  from  £200  by 
successive  annual  increments  of  £25  to  £250. 

The  Wolverhampton  T.C.  on  Monday  granted  an  increase  of 
salary  to  Me.  W.  A.  Litvtlby,  tram-ways  managed",  from  £350  to 
£400  xiet  aurnim. 


Mr.  H.  B.  Crokee,  foirmerly  engineer  and  assistant  manager 
during  both  steam  and  electric  traction  for  10  years  with  the  New 
St.  Helens  and  District  Tramways  Co.,  sailed  last  Friday  for  Van- 
couver, Canada,  where  he  is  taking  up  engineering  work  shortly. 

General, — Mr.  F.  Douglas  Watson,  general  manager 

and  secretary  of  the  Constantinople  Telephone  Co.  (Societe  Anonyme 
Ottomane  des  Telephones  de  Constantinople),  left  London  on 
Wednesday,  15th  inst.,  for  Constantinople.  Mr.  A.  S.  Duncan, 
assistant  electrician,  late  of  Glasgow,  has  also  left  London  to  take 
up  his  duties  in  Constantinople. 

On  the  occasion  of  his  marriage,  the  staff  of  the  British  Insulated 
and  Helsby  Cables,  Ltd.,  of  Prescot,  have  presented  a  case  of  silver- 
plated  fish  slicers,  knives  and  forks,  to  Me.  H.  D.  Tayloe,  a 
member  of  the  staff,  and  eldest  son  of  Mr.  Jas.  Taylor,  a  director  of 
the  company. 

After  two  years  stay  in  Germany,  Mr.  Thomas  Hamylton 
RiGG,  formerly  Midland  representative  to  the  Chloride  Electrical 
Storage  Co.,  Ltd.,  has  returned  to  England  to  represent  the  "Dae  " 
Accumulator  Syndicate,  Led.,  of  Cheshunt,  Herts. 

Me,  B.  Ratcliffe,  chief  electrician  at  the  boiler  works  of  Messrs, 
Thompson,  of  Ettingshall,  who  is  proceeding  to  Canada,  where  he 
has  obtained  an  appointment,  has  been  presented  by  his  colleagues 
with  a  gold  signet  ring. 

Mr.  W.  J.  Palmer  REE.>i,  of  Penally,  South  Wales,  and  formerly 
of  Wolverhampton,  has  been  appointed  assistant  electrical  super- 
intendent of  the  whole  system  of  the  Great  Indian  Peninsular 
Railway. 

Messrs.  Lascelles  Parrington  and  E.  Bridger,  electrical 
engineers,  of  Melbourne,  have  come  to  England. 

Mr,  W,  a.  Purdon,  manager  of  the  India-Rubber,  Gutta-Percha 
and  Telegraph  Works  Co.,  Ltd,  for  New  South  Wales,  has  come  to 
England  for  a  visit. 

Mr.  Arthur  Allison,  electrical  engineer  for  the  Cassilis  G.M. 
Co.  (Vic.)  ;  is  on  a  holiday  trip  in  this  country,  accompanied  by  his 
wife. 

Mr.  Albion  T.  Snell.  consulting  engineer,  Suffolk  House,  Cannon 
Street,  E,C.,  has  taken  into  partnership  Mr.  Maurice  G.  Bland  and 
Mr.  Hugh  Bourne.  The  business  will  be  continued  at  the  same 
address  in  the  name  of  Albion  T.  Snell  &  Partners. 

Mr.  J.  S.  B.  Plummer,  who  sailed  on  Thursday  last  for  a 
business  tour  round  the  world  on  behalf  of  the  Armorduct  Manu- 
facturing Co.,  was  entertained  to  a  farewell  dinner  by  the  Kensing- 
ton Rowing  Club  and  friends  on  the  evening  preceding  his  depar- 
ture. The  club's  captain,  Mr.  C.  George,  presented  Mr.  Plummer, 
on  behalf  of  the  members,  with  a  gold  watch  suitably  inscribed. 

The  marriage  took  place  at  St.  Andrew's  Church.  Rugby,  on 
April  20th,  of  Mr.  J.  E.  Roberts  and  Miss  K.  A.  H.  Atkinson, 
eldest  daughter  of  Mr.  W.  G.  Atkinson,  of  Rugby.  Amongst  the 
numerous  presents  was  a  brass  reading  lamp  from  the  B.T.-H.  Co.'s 
construction  staff  on  their  Aberpergwm  contract. 

Obituary. — Mr.  L.  J.  B.  Wall. — AYe  regret  to  record 
the  death  of  Mr.  Wall,  which  occurred  on  April  5th  at  Perth, 
Western  Australia.  He  underwent  an  operation  for  appendicitis, 
when  it  was  found  that  he  was  suffering  from  a  far  more  serious 
malady,  and  he  never  afterwards  rallied.  The  late  Mr.  Wall,  who 
was  born  at  Chiltern  (Victoria),  on  May  11th,  1870,  was  a  member 
of  the  firm  of  Splatt,  Wall  i*c  Co.,  electrical  engineers.  He  entered 
into  partnership  with  Mr.  Splatt  in  1896,  and  from  a  small 
beginning  the  business  expanded  to  such  an  extent  that  the  firm 
was  compelled  to  build  commodious  premises  in  Perth.  Latterly 
the  firm  has  taken  an  active  part  in  developing  the  Scottish 
Collieries  at  Collie  Burn.  Mr.  W  all  was  a  member  of  the  Institu- 
tion of  Electrical  Engineers,  and  also  of  the  American  Institute  of 
Electrical  Engineers.  He  took  a  prominent  part  in  social  life,  and 
was  universally  held  in  high  esteem  both  in  Australia  and  by  his 
many  friends  in  this  country.  The  deceased  married  Miss  E. 
Broadbent,  sister  of  the  managing  engineer  of  the  Perth  Electricity 
Works,  and  leaves  a  widow  and  four  children  to  mourn  his  loss. 

Mr.  Paul  de  la  Cour. — We  regret  to  announce  the  death,  on 
the  11th  inst.,  of  Mr.  Paul  de  la  Cour,  following  an  operation  for 
appendicitis.  Mr.  la  Cour  was  bom  in  Denmark  in  the  year  1879, 
and  he  has  thus  died  at  the  early  age  of  33.  He  received  his 
education  at  the  Technical  College,  Aarhus,  Denmark,  and  subse- 
quently at  the  Technical  College  of  Zurich,  Switzerland.  In  1901 
he  was  appointed  assistant  to  the  late  Prof.  Engelbert  Arnold,  of 
Karlsruhe   University,    afterwards  becoming  assistant  to  the  chief 

Ges.   "Volta,"   at   Reval,   Russia.     In  this 

until  1905,  when  he   joined   Messrs.  Bruce 

of  their  design  department,  which  position 

Mr.  la  Cour's  exceptional  capabilities  have 

been  fuUy  appreciated  by  electrical  men,  and  hi.s  loss  will  be  felt 

by  his  many  friends  both  in  this  country  and  abroad. 


engineer  of  the  Akt. 
position  he  remained 
Peebles  &  Co.,  as  chief 
he  held  until  his  death. 


Shanghai     Electric     Construction.— The    directors 

report  for  the  year  1911  that  the  accounts  show  a  profit  of 
£14,139,  as  compared  with  £7,583  for  1910.  The  total  standing 
to  the  credit  of  profit  and  loss  account  at  the  end  of  the  year,  in- 
cluding the  balance  brought  forward,  was  £20,773,  which  has  been 
disposed  of  as  follows : — Amount  written  off  general  expenditure 
during  construction,  £7,472  ;  transfer  to  reserve  for  renewals, 
£10,000  ;  carried  forward  to  next  account,  £3,301  The  percentage 
of  loss  by  exchange  on  subsidiary  coinage  was  on  the  average  some- 
what lower  in  1911  than  in  1910,  but  has  recently  shown  a  tendency 
to  increase.  The  loss  under  this  head  for  the  r^ear  was  £15,477, 
equivalent  to  over  4|  per  cent,  on  the  capital  of  the  company, — 
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CITY    NOTES. 


Kidderminster  and  District  Electrie  Lighting  and 
Traction  Co.,  Ltd. 

Mr.  C.  Shirreff  Hilton,  chairman,  presided,  on  Monday,  at  the 
Electrical  Federation  Officep,  KingBway,  over  the  14th  ordinary 
general  meetinp  of  the  company. 

In  movinp  the  adoption  of  the   report  (Electrical  Review, 
pape  7fi5),  the  Chairman   said   there  was   very  little  change   to 
report  during  the  year,    but   there  was   some  improvement.      An 
expenditure  out  of  revenue  had  taken  place  of  £664  58.  8d.  in  con- 
nection with  the  laying  of  additional  mains,  &c.,  and  that  expendi- 
ture  would    bring    in   revenue.       It   was   always   very    carefully 
calculated  before  any  expenditure  on  mains  was  underteken.      The 
capital  account  otherwise  remained   the  same  as  in  the  previous 
year.     The  dividend  received   from  the  Kidderminster  and  Stour- 
port  Tramway  Co.  was  at  the  same  rate  as  in  the  previous  year, 
viz.,   .3i   per   cent.      Their  investment   in  that  company   was    an 
improving    one,    although    there    was    no    improvement  in    divi- 
dend.   -  There  -was  an  improvement  shown   in   receipts  of    £300, 
while    the    working    expenses    had  been    kept    at    a    low    level. 
They  had  provided  £87.3  for  renewals,    as  compared   with    £369, 
and   placed    £2r)0    to    depreciation   and   re!=erve  account,  against 
£150.     The    income   from    the   sale  of    current    showed    a    con- 
siderable improvement   of    £711,  as  compared    with   £362  in  the 
previous  year.      The  total    revenue    for    the   year  was    £10,330. 
compared   with   £9,599,   which  enabled  a   balance   to   be  carried 
forward   to   revenue  account  of   £4,076,   compared  with    £3,496. 
It  would  be  seen   from   the    statement    of    electricity    generated 
and     consumed     that     the    total     maximum    demand     improved 
by  9.")  Kw.,  or  nearly  15  per  cent.,  and  the  number  of  units  sold 
increased  by  over  10  per  cent.,   or   138,500  units,  compared  with 
1 04,500  in  the  previous  year.     In  a  small  place  like  Kidderminster 
this  was  a  very  satisfactory  increase.     What  change  theie  was  had 
been    to    the    good,    and     they     had    been    able    this     year    to 
put    rather    more     to     renewals     and     depreciation     than     the 
year     before,     and     had     credited     the     debenture      redemption 
fund  with  the  same  figure.     It  was  satisfactory  that  after  making 
these  various  provisions  to  reserve,  which  were  in  excess  of  anything 
they  had  made  before,  they  were  able  to  pay  an  increased  dividend 
by  i  per  cent.,  and  carry  forward  a  considerably  larger  sum  to  next 
year.     In  the  report  they  had  referred  to  the  fact  that  the  Board 
of  Trade  had  rescinded  the  Kidderminster  and  Stourbridge  Electric 
Lighting  Order  of  1906,  in  so   far   as   it   related  to  the  town  of 
Stourport.     The  company  made  no  objection,  as  there  was  so  small 
a  demand  from  Stourport  that  they  did  not  see  their  way  to  give  a 
supply  from  the  power  station  at  Kidderminster.     The  portion  of 
the  order  in  respect  of  the  Kidderminster  foreign  area  was  being 
developed  by  the  company,  and  was,  so  far  as  it  went,  satisfactory, 
and  they  derived  a  small  revenue  from  it. 

Mr.  J.  A.  Lycett  seconded  the  motion,  and  the  report  was 
adopted  without  discussion. 

On  the  motion  of  Mr.  Herring,  the  remuneration  of  the  board 
was  fixed  for  the  year  at  £50  for  the  chairman,  and  £25  each  for 
the  other  directors. 


Cuba  Submarine  Telegraph  Co.,  Ltd. 

Me.  Geo.  Keith  (chairman)  presided,  on  May  8th.  at  the  oflBces, 
.58,  Old  Broad  Street,  E.G.,  over  the  meeting  of  this  company,  and, 
in  moving  the  adoption  of  the  report  (see  Elec.  Rev.,  page  724), 
said  the  accounts  formed  a  very  satisfactory  record  for  the  half- 
year.  Last  year  Cuba  did  not  suffer  from  any  cyclones,  and 
they  were  in  the  happy  position  of  not  having  had  to  repair 
any  damage  to  their  property  from  interruption  from  that 
cause,  nor  did  they  have  any  interruption  of  their  landline 
connections  as  unfortunately  took  place  in  1910.  They  would 
see  from  the  revenue* account  that  the  traffic  receipts'  showed 
an  increase  of  £459.  Interest  came  out  £118  less,  due  to  a  reduc- 
tion in  their  invested  funds,  which  was  necessary  to  meet  the  cost 
of  the  new  Cienfuegos  and  Cape  Cruz  cable  and  the  repair 
of  existing  cables.  The  gross  revenue,  including  transfer 
fees,  amounted  to  ,£18,991,  or  £340  more  than  in  1910. 
The  total  expenses  amounted  to  £6,499,  or  £173  less  than  in  1910. 
The  reserve  fund  now  stood  at  the  reduced  figure  of  £88,000, 
whilst,  on  the  other  side  of  the  balance-sheet,  the  items  of  invest- 
ments and  cash,  together  showed  a  similar  reduction,  all  due  to  the 
expenditure  incurred  in  connection  with  the  cables  during  the  half- 
year.  Sundry  creditors  had  been  increaf  ed  by  the  last  instalment 
on  the  new  cable  which  did  not  become  payable  until  after  the 
accounts  had  been  closed,  whilst  spare  cable  in  stock  had  been 
increased  by  the  value  of  the  surplus  cable  left  over  after  laying 
the  new  cable.  Altogether  he  thought  they  might  be  well  satisfied 
with  the  operations  of  the  past  half-year.  Their  main  cables 
were  now  duplicated  from  end  to  end,  and  were  in  perfect  con- 
dition, and  they  were  in  a  position  to  give  a  rapid  and  most 
efficient  service,  all  of  which  was  in  favour  of  the  business.  As 
regarded  the  current  half-year,  business  generally  in  Ouba  and  the 
West  Indies  continued  good  and  active,  and  up  to  now  the  traffic 
passing  over  their  cables  showed  a  considerable  increase  over  what 
it  was  last  year. 

Mb.  G.  Lyddon  asked  if  the  board  apprehended  any  difficulty 
with  regard  to  the  Marconi  Co.,  which  seemed  to  have  been  making 
a  certain  amount  of  advance.  He  also  asked  if  the  amount  set 
aside  for  depreciation  on  investments  brought  the  sum  stated  in 
the  bftlRTH^-shiBieit  to  th%  tea,!  -v^itltite. 


The  Ghaikman  «<aid  that  the  inveatmenta  now  stood  at  lew  than 
£1,000  above  their  market  value.  He  did  not  think  that  cable 
shareholders  need  trouble  themselve*  much  about  wireless  competi- 
tion. The  Titanic  disaJiter  showed  that  wirclewi  wa«  invaluable  on 
board  ship,  but  the  confusion  which  took  place  in  reportin;r  the 
disaster  showed  clearly  that  the  system  was  quite  unfit  to  compete 
with  cables  or  landlines  as  regarded  cecrecy  and  accuracy,  which 
were  absolutely  essential  for  the  transmission  of  commercial  and 
private  mest-ages. 

The  report  was  then  adopted,  as  waa  also  the  resolution  for  the 
payment  of  the  dividend. 


Electric  Supply  Corporation.  Ltd. 

The   annual   meeting   of   this  company  was  held  on  May  9th  at 
Salisbury  House,  EC. 

Mr.  J.  G.  B.  Stone,  in   proposing   the  adoption   of  the  report 
(see    Electrical    Review,    page    766),    sa'd    that,   at   the    end 
of   the    ypar,    the    company    had    cornected    the    equivalent   of 
172,202    lamps,  or  an  increase  of  36,483    over  the   previous  year. 
The  increase  was  a  satisfactory   one,  and  was  mainly  due  to  the 
increased  demand  for  power.     They  were  still  feeling  the  effect  of 
the  smaller  energy   consumption  of  the  metal-filament  lamp,  as 
compared  to  the  old  carbon  lamp,  in  the  lighting  side  of  the  businee*, 
but    this  was    gradually   being    offset    by   the    increase    in    the 
number  of  consumers.     With  regard  to  their  investments  in  other 
companies,    they    were  this  year   receiving   their    first    dividend 
of  5  per  cent,  on  the  Hendon  Electric   Supply   shares,  and   they 
looked  for  increased  returns  from  the  excellent  progress  which  that 
company  was  making.     They   had  not  as  yet  received  any  return 
on   the  29,490  ordinary   shares  in  the  Dumbarton  Tramway  Co.. 
but  their  representative  on  the  board  of  that  company  told  them 
that  they  might  shortly  expect  a  better  state  of  things  in  \-iew  of 
the   progress  that   was   now   being   made.     The  Dawlish  Electric 
Light  and   Power   Co.   appeared  for  the   first   time  among   their 
investments.      That  was   a   small   limited    company   which     was 
started   last   June,    and   their  holding   represented     the    amount 
they  were  able  to  secure  in  return  for  the  money  they  had  ex- 
pended  in  getting   and   retaining  the  lighting  orders  which,  for 
financial   reasons,  they  were  unable  to  work  themselves.     He  was 
pleased  to  say  that  for  the  first  time  the  board  were  able  to  come 
before  the  shareholders  with  a  proposal  to  distribute  a  small   self- 
earned   dividend.       He   admitted  it  was  smaller  than  they  at  one 
time  anticipated,  but  it  gave  the  shareholders  a  small  return,  which 
would  increase  as  the  business  extended  year  by  year.     During  1911 
they  had  spent  rather  over  £1.200  upon  repairs  and  renewals,   and 
they  proposed  to  set  aside  from  the  earnings  a  further  £800,  and  to 
carry  forward  the  balance  of  £2,207.     The  table  of  progress  in  the 
report  showed  that  the  rate  of  previous  years  had  been  well  main- 
tained last  year,  and  this,  though  the  working  conditions  during 
that  period  had  been  most  difficult  to   cope   with,   owing  to  the 
railway  strike  and  other  causes.    The  capital  account  again  showed 
increased   expenditure  due,    in   most  part,   to   providing   for  new 
customers,  which  was  a  healthy  sign. 

Mr.  r.  R.  Reeves,  in  seconding  the  motion,  said  he  thought  the 
shareholders  were  to  be  congratulated  upon  that,  the  first  occasion, 
on  which  the  company  had  been  able  to  pay  a  dividend  out  of  its 
own  earnings.  They  possessed  a  number  of  stations,  and  by  the 
careful  working  of  the  staff,  in  whom  they  had  the  greatest  con- 
fidence, they  had  showed  steady  and  satisfactory  progres.*.  The 
progress  was  the  more  satisfactory,  because  it  had  been  steady  and 
not  jumpy,  and  he  thought  they  might  look  forward  with  great 
confidence  to  increased  dividends  in  the  future. 
The  report  was  adopted. 


Stratford-on-Avon     Electricity    Co..     Ltd.  —  The 

directors"  report  to  the  shareholders  for  the  year  l;'ll,  states  that 
the  company  has  again  made  considerable  progre.=s  during  the  year, 
the  total  connections  being  increased  from  9,605  to  10,858  equiva- 
lent 8-C.P.  lamps,  and  the  amount  of  current  sold  being  142.406 
units,  as  compared  \vith  98,289  units  for  1910.  Such  a  satisfactory 
increase  fully  justifies  the  extension  of  the  plant  and  machinery 
recently  carried  out  at  the  works.  After  writing  off  £200  to 
reserve  and  depreciation  account  and  building  sinking  fund,  the 
net  revenue  account  shows  an  available  balance  of  £484,  which  the 
directors  recommend  should  be  appropriated  as  follows  : — To  pay- 
ment of  directors'  fees,  £50  ;  to  payment  of  3  per  cent,  dividend, 
£216  :  balance  carried  forward.  £218. 

Craigpark  Electric  Cable. — -A.t  the  annual  meeting  in 
Glasgow,  Mr.  Peter  Rintoul,  C.A..  who  presided,  proposed  the 
adoption  of  the  annual  report  (Elec.  Rev.,  pa^re  724\  stating  that 
the  position  of  the  company  was  rather  better,  and  that  in  spite  of 
one  factor,  the  coal  strike,  which  had  affected  them  adversely.  Dr. 
Magnus  McLean  seconded.  Mr.  R.  B.  MCaig  said  that  before 
paying  a  dividend  of  6  per  cent.,  he  thought  they  ought  to  have 
the  item  of  goodwill  written  off.  and  that  they  should  write  off 
about  10  per  cent,  for  machinery,  &c.  The  chairman,  in  reply,  said 
the  item  of  goodwill  appeared  in  many  balance-sheets,  he  thought 
that  any  business  earning  the  profits  which  they  were  earning 
was  quite  entitled  to  say  that  it  had  a  goodwill  which  could  be 
realised  if  it  it  was  sold  as  a  going  concern.  As  to  depreciation, 
that  was  a  matter  which  they  must  leave  to  the  directors.  With 
regard  to  debts  outstanding,  that  was  due  to  some  extent  to  the 
coal  strike,  which  had  landed  them  with  abnormal  stocks.     Tlve 
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Eastern  Extfnsion,  Australasia  and  China 
Teleg,Taph  Co.,  Ltd, 

The  seventy- seventh  half-yearly  ordinary  meeting:  of  the  share- 
holders of  the  above  company  was  held  on  Tuesday  at  Electra 
House,  Finsbury  Pavement,  Sir  J.  Wolfe  Barry,  K.C.B.,  presiding:. 

The  Chairman,  in  moving:  the  adoption  of  the  report,  said  that 
the  g:ross  receipts  for  the  half-year  amounted  to  £359.000,  ag:ainst 
£33(i,000  for  the  correspondini^-  period  in   1910,  or  an  increase  of 
£23.000,  which  it   was  satisfactory  to  find  was  spread   over  the 
whole  of  the  company's  system.     The  working:  and  other  expenses 
had   amounted   to    £159.000,  as   compared   with  £154,000,    or  an 
increase  of  £5,000,  which  was  entirely  due  to  their  having:  debited 
revenue  with  the  cost  of  new  apparatus  for  extending:  the  relay  and 
other  improved  methods  of  working:  to  additional  stations  on  their 
main  lines.     They  had  spent  £(5,000  in  that  connection  last  half-' 
year,  and  the  further  expenses  that  would  be  incurred  during:  the 
current  year  would  be  charg:ed   to  revenue  in   a  similar  manner. 
But  for  this   special  expenditure  a   small   reduction   in  working: 
expenses  would  have  been  shown  for   the   period   under   review. 
Comparing:  the  fig:ures  for  the  whole  year,  the  results  were  as  fol- 
lows :— The  grross  recf^ipts  amounted  to   £689,000,  ag:ainst  £(581,000 
for    1910,    or   an    increase    of    £8,000  ;    whilst    the    expenditure 
amounted  to  £310,000,   against  £306,000,  showing:  an  increase  of 
£4,000.     Consequently    the    net    profit    for    the    year    1911    was; 
roundly,  £4,000  more  than  in  1910.     The  net  profit  for  the  past 
half-year    was,    roundly,    £182.000,    and     after    adding    £51,000 
brought  forward  from  the  previous  half-year,  there  remained  an 
available  balance  of  over   £23.3,000.     The  usual  quarterly  interim 
dividends  of  2s.  6d.  per  share  were  paid  during  the  past  year,  and  it 
was  now  proposed  to   distribute   a   like   amount,  making  a  total 
dividend  of  5  per  cent,  for  the  year.     It  was  also  proposed  to  pay  a 
bonus  of  4s.  per  share,  or  2  per  cent.,  making  a  total  distribution  of 
7    per  cent,   for  1911.     After  making  the  usual  additions  to  the 
maintenance  ships,  insurance  and  depreciation  funds,  and  applying 
£75.000  of  the  revenue  balance  to  the  general  reserve  fund,  nearly 
£24,000   was   carried   forward.       When   he   had   the    pleasure    of 
addressing  them  six  months  ago  he  referred  to  the  proposal  sub- 
mitted by  the  British  Postmaster- General  to  the  various  cable  com- 
panies interested,  for  the  introduction  of  a  reduced  rate  for  deferred 
telegrams  in  plain  language,  and  stated  that  it  was  expected  that 
the  Postmaster-General  would  soon  be  in  a   position   to   make  an 
oflBcial  announcement  on   the  subject.     This  expectation  had  since 
been  fulfilled,  and  the  arrangement  was  brought   into  operation  on 
January  Ist  last.     Sufficient  time  had  hardly  yet  elapsed  to  enable 
any  reliable  opinion  to  be  formed  as  to  the  success  of   the  experi- 
ment, but  it  might  interest  them  to  learn  that  although  the  number 
of   deferred  messages  transmitted  over  their  lines  had  so  far  been 
comparatively   small,   this   new   source   of  trafiic   appeared  to   be 
steadily  increasing  without  unfavourably  affecting   their   general 
revenue.     They  would  probably  remember  that  at  the  last  general 
meeting  he  referred  to  the   situation  brought  about  by  the  revolu- 
tion in  China  having  caused  them  considerable  anxiety,  owing  to 
the  confusion  created  throughout  the  Chinese  telegraph  service  by 
the  disturbances.     Fortunately,  however,  with  the  assistance  of  the 
British  and  other  foreign  Ministers  at  Peking,  they  were  enabled, 
after  considerable  diflRculty  and  delay,  to   arrange  an    agreement 
with  the  Provisional  Government  for  exchanging   traffic,  settling 
accounts,  &c.,  which  greatly  improved   the  situation.     Apparently 
the  country  was  now  quieting  down,  and,  he  was  glad  to  say,  the 
new  Chinese  Government  were  working  cordially  with  them  and 
redeeming  their  pledg-es  in  a  satisfactory  manner. 

Sir  J.  Denison-Pender,  K.C.M.G.,  seconded  the  motion,  which 
was  carried. 


South  Staffordshire  Tramways  (Lessee)  Co..  Ltd. 

Mr..  W.  S.  Schuster  presided  at  the  Electrical  Federation  OfiBcea, 
Kingsway,  on  May  2nd,  over  the  annual  meeting  of  this  company. 
In  moving  the  adoption  of  the  report,  the  Chairman  said  that 
expenditure  on   the  reconstruction  at  Darlastoi',    debited   during 
the  year,  was  £742,  which,  with  the  expenditure  of  the  previous  year, 
they  were  supposed  to  write  ofE  out  of  profits.     In  addition,  the  net 
cost  of  the  Dudley  Arbitration  had  been  written  off  out  of  profits, 
and  this  item  now  disappeared  from  the  balance-sheet.     There  had 
been  no  further  expenditure  on   capital   account  during  the  year, 
but  arrangements  had  since  been  made  to  acquire  some  additional 
rollina:  stock  foruse  after  the  introduction  of  the  through  service  into 
Birmingham,  and  the  cost  of  these  additional  cars  would  appear  in 
the  next  balance-sheet.     The  loan   account  stood  at   £49,(550,  the 
same  amount  as  in  the  previous  year.     Sundry   creditors  were  con- 
siderflbly  less  than  in  the  previous  year,  viz.,  £7.927,  compared  with 
£13,575.     £  1,000  had  been  transferred  from  profits  to  the  renewals 
account,  and  £1,014  had  been  charged   for  renewal  works  carried 
out  during  the  year,  leaving  a  balance  of  £3,577  to  the  credit  of 
that  account.     No  provinion  was  made  for  renewals  for  the  year 
1910.     Turning  to  the  profit  and  loss  account,  the  traffic  receipts 
showed  an  increase  of   €1,700  over  the  previous  year,  and  £1,94(5 
was  rectived  as  dividend  on  the  shares  held  in  the  South  Stafford- 
shire  Tramways   Co.,    against   £1,621   in   the  preceding  year,  the 
total  receipts  being   £50.598,  as  compared  with    £47,399  in  191(). 
The  expenses  of  operation   and  administration  showed  an  increase 
of     only     £680,     i^hile    the    cost    of     repairs    and    maintenance 
was  just  under  £1,000  less,  in  spite  of  the  fact  that  over  880.000 
more  nassengers  were  carried,  or  more  than   10  per  cent,   over  the 
preceding  year.  That  was.  bethought,  a  most  favourable  statement. 
The  amounts  payable  under  agreements  to  local  authorities  showed 
n.  Blight  reduction,  owing  to  the  fallin.g  in  of  the  leas*  of  a  shoi* 
length  of  line  in  HandBworth  on  June  .SOth.     Th'e  net'Veirult  oi'tlie 


year's  working,  after  making  the  provision  for  renewals,  and  writing 
off  the  cost  of  the  Dudley  Arbitration  was  a  credit  balance  of  £3,019. 
Deducting  the  debit  balance  brought  forward  from  the  previous 
year,  an  available  balance  of  £2,286  remained,  which  the  directors 
recommended  should  be  applied'  to  writing  off  the  cost  of  the 
Darla>ton  depot  reconstruction,  and  to  reserve  and  depreciation 
fund.  The  amount  expended  in  rates  and  taxes  during  last  year 
amounted  to  £930,  but  this,  it  was  hoped,  would  be  considerably 
reduced  in  future,  owing  to  the  decision  recently  given  in  the  Court 
of  Appeal,  in  the  case  of  the  Metropolitan  Electric  Tramways  Co. 
and  the  Tottenham  Urban  District  Council.  The  company  claimed 
that,  for  the  purpose  of  rating,  a  tramway,  like  a  railway,  should 
only  be  assessable  for  the  general  district  rate  on  a  quarter  of  the 
net  annual  value,  instead  of  the  full  rate  hitherto  charged.  The 
judges  in  the  Court  of  Appeal  unanimously  gave  their  decision  in 
favour  of  the  company's  contention,  holding  that  the  tramways 
were  entitled  to  the  three-quarters  exemption.  The  Tottenham 
U.D.C.,  of  course,  had  a  right  of  appeal  to  the  House  of  Lords,  but 
the  matter  was  in  abeyance.  The  directors  regretted  the  delay 
which  had  taken  place  in  commencing  the  operation  of  a 
through  service  from  their  tramways  over  the  lines  of  the 
Birmingham  Corporation,  but  delay  was  caused  by  the 
reconstruction  of  the  tramway  in  Birmingham  formerly  worked 
by  cable  traction.  It  was  anticipated  that  the  through 
service  would  be  inaugurated  very  shortly,  and  it  was  hoped  that 
the  receipts  of  the  future  would  be  benefited  thereby.  The  receipts 
this  year  had  been  well  maintained,  in  spite  of  the  coal  strike,  and 
with  a  continuance  of  the  improvement  in  trade  which  had  taken 
place  m  the  district,  it  was  hoped  that  the  results  for  the  present 
year  would  show  a  material  improvement. 

Mr.  E.  Garcke  seconded  the  motion,  and  the  report  was  adopted. 


Leamington  and  Warwick  Electrical  Co.,  Ltd. 

The  annual  report  states  that  the  capital  expenditure  during  the  year 
amounted  to  £1,653,  making  a  total  of  £1 1 1 ,283.  For  the  year  from 
the  traction  and  electricity  supply,  &c.,  the  receipts  were  £5,905. 
After  deducting  administration  and  general  expenses,  £1,363, 
debenture  interest  £1,575,  and  charging  profit  and  loss  account 
with  £350  for  provision  for  renewals,  there  remains  a  surplus  of 
£2.617,  plus  £128  brought  forward.  The  amount  available  for 
distribution  is  £2,745.  The  directors  recommend  that  there  be 
placed  to  reserve  account  £1,000  ;  to  renewals  account,  £500  ;  a 
dividend  of  5  per  cent,  on  the  cumulative  preference  shares  absorbs 
£120  :  a  diviciend  at  the  rate  of  li  per  cent,  per  annum  on  the 
ordinary  shares  for  the  year  absorbs  £1,014,  and  there  is  carried 
forward  £111.  The  reserve  account  will  now  stand  at  £6,626,  and 
the  renewals  account  at  £1,297,  after  allowing  £953  for  the  cost  of 
renewals  during  the  year.  Under  the  heading  of  traction  the 
gross  receipts  amounted  to  £9,360,  being  an  increase  of 
£46  compared  with  1910,  and  the  working  expenses  amounted 
to  £4,750,  being  a  decrease  of  £914.  a  net  improvement  of 
£960.  In  the  year  1910  an  amount  of  £738,  which  had  been 
expended  on  repairs  to  motor-'buses,  was  included  in  the  working 
expenses,  while,  during  the  year  1911,  £800  was  expended  on 
motor-'buses,  which  was  in  the  nature  of  renewals,  and  has  been 
charged  against  renewals  account.  The  total  revenue  from  electric 
supply  amounted  to  £3,394,  an  increase  of  £394  over  1910,  while 
the  working  expenses  amounted  to  £2,142,  an  increase  of  £105, 
the  net  result  being  an  improvement  of  £289.  The  installations 
connected  to  the  mains  at  December,  1911,  excluding  the  tramway 
load,  represented  the  equivalent  of  10,469  lamps  of  8  CP.  The 
number  of  consumers  was  292,  as  compared  with  276  in  the  previous 
year. 


British  Thomson-Houston  Co.,  Ltd. 

The  seventeenth  annual  meeting  was  heldlitthe  oflBces,  83,  Cannon 
Street,  E.C.,  on  May  9th,  Mr.  J.  F.  Nauheim  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  723),  said  that  it  was  with  very  great 
satisfaction  they  were  enabled  to  state  that  the  substantial  im- 
provement shown  over  last  year  still  continued.  The  board 
visited  the  Rugby  works  only  a  fortnight  ago,  and  noticed  with 
great  pleasure  that  the  whole  of  the  available  space  was  filled  with 
material  in  process  of  manufacture.  They  also  inspected  the  new 
buildings  approaching  completicn,  which  would  shortly  add  consider- 
ably to  the  output  of  thecompany'i^  manufactures.  From  all  that  they 
might  fairly  hope  that  the  result  of  this  year's  work  would  show 
still  further  improvement  over  the  accounts  for  the  past  nine 
months.  j^aturally  their  output  would  be  somewhat  affected  by 
the  unfortunate  coal  strike.  They  had  made  full  provision  both 
for  coal  and  raw  materials,  and  were  able  to  keep  the  works  going 
throughout  the  strike,  but,  of  course,  they  had  to  give  up  all  over- 
time and  night  woik,  as  no  fresh  supplies  could  be  obtained,  and, 
in  fact,  even  now  they  were  still  experiencing  diflBculties  in  getting 
all  the  material  they  required.  He  took  that  opportunity  of 
expressing  on  behalf  of  the  board  their  deep  regret  at  the  death  of 
Mr.  Hinsdill  Parsons — one  of  the  vice-presidents  of  the  General 
Electric  Co.,  of  New  York.  Mr.  Parsons  was  always  greatly 
interested  in  the  progress  of  that  company,  and  was  most  friendly 
disposed  towards  it,  and  they  heartily  sympathised  with  the 
executive  of  the  General  Electric  Co.,  to  whom  his  loss  was  a  very 
severe  blow. 

Mr.  G.  Frahkltn  seconded  the  resolntion,  and  the  report  was 
adopted. 
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City  of  Birinintcliain  Tramways  Co.,  Ltd. 

Thk  ordinary  Keneral  mcetin^f  of  Hhuroholdf^rH  of  the  above  com- 
pany  wa«  held  on  May  14th,  at  the  llolborn  Restaurant,  Air.  Einile 
Garcke  in  the  chair. 

In  proposing  the  adoption  of  the  report,  the  Chairman  remarked 
that  there  won  a  Hpecial  meetintr  to  follow,  at  which  he  would 
enter  fully  into  the  i)ropoHaln  for  the  li(|uidation  of  the  old  and  the 
formation  of  a  new  company.  The  leaces  reverted  to  the  Corpora- 
tion at  the  end  of  June  laHt  year,  and  it  Ijecame  a  matter  for 
eeriouM  consideration  whether  they  should  continue  to  work  for 
many  yearH  the  frapmenta  of  tramways  which  remained  to  them. 
After  pivinff  the  ciuewtion  very  careful  consideration,  the  board 
came  to  th<^  conclusion  that  it  would  be  more  in  the  interests  of  the 
Hhareholdere  that  they  should  endeavour  to  reali.'^e  the  remaining: 
properties  and  clone  up  the  businens.  The  negotiations  had  proved 
successful  and  the  price  they  obtained  was  quite  up  to  their 
anticipations,  and  he  congratulated  the  shareholders  upon  the 
conclusion  of  a  very  difficult  businiss  with  very  Fatisfactory  results 
to  the  company.  The  tratlio  receipts  were  much  lower  than  in  the 
prececiintr  year,  which  was  explained  by  the  fact  that  they  only 
had  the  wnrkinp  of  the  lines  for  six  months,  althoufih  they  con- 
tinued to  work  the  lines  after  July  16th  on  behalf  of  the  pur- 
chasers. The  expenses  of  workir)g  necessarily  increased,  because 
they  could  not  immediately  reduce  the  standinfj  charpes  in  direct 
proportion  to  the  reduction  of  the  mileape.  The  receipts  amounted 
to  £7(!,.'j00,  and  the  \^orkingr  expenses  came  to  £59,600,  giving:  a  net 
profit  of  £39,06?  for  the  14  months.  In  former  years  they  had 
never  divided  the  profits  up  to  the  hilt,  but  had  contented 
themselves  with  a  return  of  10  per  cent.,  placing  the  balance 
to  reserve.  In  view,  however,  of  the  liquidation  there  was  no 
object  for  further  increasing-  the  reserve  fund,  and  therefore  they 
recommended  a  dividend  to  the  full  extent  of  the  balance,  at  the 
rate  of  19  per  cent,  for  the  14  months. 

Mil.  G.  Shirbefi"  Hilton  seconded  the  motion,  and  the  report 
was  adopted. 


An  extraordinary  general  meeting  followed.  '  at  which  the 
Chairman  proposed  a  resolution  for  the  voluntary  winding  up 
of  the  company  and  authorising  the  liquidators  to  sell  the  assets 
to  a  new  company,  to  be  known  as  the  Electrical  and  Industrial 
Finance  Corporation,  or  other  similar  name  that  might  be  decided 
upon.  He  said  that  the  reason  for  proposing  to  wind  up  was  that 
this  company,  being  a  tramway  company  and  having  parted  with 
its  tramways,  it  would  not  be  correct  to  continue  it  merely  for  the 
purpo.se  of  investing  its  surplus  funds.  The  company  had  been 
very  successful,  and  had  accumulated  a  large  surplus.  They  had 
paid  regular  dividends  for  many  years  at  the  rate  of  10  per  cent, 
pel  annum  on  the  ordinary  shares  and  for  the  14  months  they  had 
paid  a  dividend  on  the  ordinary  shares  at  the  rate  of  19  percent,  per 
a^^num.  The  financial  position  of  the  company  as  shown  by  the 
balance-sheet  showed  that  the  total  capital  and  liabilities  were 
£584,202.  The  total  assets  amounted  to  £786,467,  so  that  after 
paying  off  all  liabilities  and  the  debentures  and  repaying  the 
preference  and  ordinary  capital,  there  was  a  surplus  of  £202,264. 
The  book  surplus  of  £202,264  was  not,  however,  all  realisable  in 
cash,  for  there  was  a  depreciation  on  the  trustee  securities  of  about 
£18,000.  Deducting  this,  they  had  a  surplus  of  £184,264,  or  suffi- 
cient to  make  a  bonus  return  to  the  ordinary  shareholders  of  £3 
per  .share,  in  addition  to  the  return  of  the  £1  subscribed,  which 
left  a  residue  of  £4,264.  There  were  two  courses  open  to  the  share- 
holders, either  to  liquidate  the  company  and  realise  the  S'curities 
and  distribute  the  proceeds,  or  to  accept  the  proposal  which  had 
been  made  for  the  formation  of  a  new  company.  Under  the  first 
course  the  liquidators  would  realise  the  investments  gradually,  and 
the  proceeds  would  be  distributed  among  the  shareholders  from 
time  to  time,  but,  of  course,  there  would  be  no  certainty  as  to  the 
amount  that  would  be  realised  by  the  sales  and  distributed  to  the 
shareholders.  It  might  be  a  little  more  than  £3  plus  £1  per  share 
on  the  ordinary  shares  if  the  market  values  of  the  investments 
improved,  but,  on  the  other  hand,  there  was  also  a  risk  of  the  dis- 
tribution as  a  result  of  forced  realisation,  however  gradual,  being 
less  than  £,,\  plus  £1  per  share  on  the  ordinary  shares,  and  in  the 
opinion  of  the  directors  the  latter  result  was  the  more  likely  one, 
because  the  duty  of  the  liquidators  would  be  to  realise,  and  forced 
sales  were  never  compatible  with  the  obtainment  of  high  prices. 
Under  the  proposal  which  had  been  obtained,  the  debenture-holders 
and  shareholders  of  the  company  were  offered  immediate  cash  to 
the  same  amount  as  they  could  hope  to  get  by  the  realisation  of 
the  investments,  and,  moreover,  they  had  an  option  to  invest  the 
cash  in  the  securities  of  the  new  company.  The  holders  of  the 
existing  4  per  cent,  debentures  were  entitled  to  subscribe  for  4i  per 
cent,  debenture  stock  of  the  new  company  ;  the  holders  of  the 
existing  6  per  cent,  cumulative  preference  shares  had  the  right  to 
subscribe  for  6i  per  cent,  debenture  stock  of  the  new  company, 
and  the  holders  of  the  ordinary  shares  had  the  right  to  subscribe 
for  £  1  in  6  per  cent,  cumulative  preference  shares  with  priority 
aB  to  capital  and  £3  iu  ordinary  shares.  The  debenture  holders 
would  receive  their  interest  up  to  June  30th  next.  The  preference 
shareholders  would  receive  a  dividend  at  the  rate  of  5  par  cent,  on 
their  shares  up  to  the  date  of  commencement  of  the  liquidation,  and 
the  ordinary  shareholders  would  receive  a  further  dividend  at  the 
rate  of  19  per  cent,  per  annum  from  March  1st  last  up  to  the  date 
of  commencement  of  the  liquidation,  and  the  interest  on  the  new 
4  J  per  cent,  debentures  would  accrue  as  from  July  1st.  The  interest 
on  the  5i  per  cent,  debentures,  and  the  dividend  on  the  new  prefer- 
ence shares  and  ordinary  shares  would  accrue  as  from  the  date  of 
commencement  of  the  liquidation  of  this  company,  so  that  deben- 
ture holders  and  preference  shareholders  who  decided  to  invest  in 
the  new  company  would  not  lose  a  single  day's  interest,  but,  on  the 


contrary,  would,  from  the  (lny  of  Hit  commenctnif-nt '  :a- 

tion,   receive  interest   at   a   bi;/h<rr   rate.     In   the   oj  '  ne 

directorB,  the  deVjenture  holders  and  fhareholders  wonid  do  well  to 
invest  in  the  new  company  the  cafh  which  they  wonld  receive,  bat 
it  was  a  matter  entirely  for  the  judgment  of  each  holder.  The 
directors  had  received  proxies  in  favour  of  the  propoeal  from  holders 
of  ovei  90  per  cent,  of  the  ordinary  chares  and  from  a  large  number 
of  the  preference  shareholders.  One  asf^ect  of  the  proposal  he  ought 
to  make  quite  clear  to  the  shareholders  was  that  no  promotion 
money  would  Ije  paid  to  anyone  in  connection  with  the  transfer  of 
the  business  to  the  new  company.  The  Britihh  Electric  Traction 
Co.  would  carry  out  the  propo^al  without  any  profit  other  than  that 
which  they  would  make  as  subscribers  of  the  capital  of  the  new 
company,  on  the  same  t«rmH  on  which  it  was  offered  to  the 
shareho.ders.  They  had  guaranteed  the  Hubt^cription  of  at 
least  £240,000  of  share  capital,  and  as  much  more  as 
might  he  necessary  to  make  the  share  capital  eqaal  to 
the  subscribed  debentures,  and  their  only  consideration  wa« 
an  option  for  two  years  to  subscribe  at  par  for  any  nnisened 
shares,  and  to  subscribe  for  any  unissued  del^entures  on  fhe  same 
terms  on  which  the  company  could  issue  ihem  to  other  parties.  The 
new  company  would  have  an  authorised  share  capital  of  £200,000 
in  ordinary  shares,  £200,ii00  in  6  per  cent,  preference  shares,  and 
debenture  issues  of  £200,000  4i  per  cent,  first  debenture  btock.  and 
£200,000  ;"J  per  cent,  second  debenture  stock.  They  would  no 
doubt  desire  to  have  from  him  a  statement  of  the  policy  of  the  new 
company.  The  electrical  industry  was  much  in  need  of  further 
organisations  which  commanded  full  and  intimate  knowledge  of 
electrical  undertakings  at  home  and  abroad,  and  were  able  to  assist 
in  their  financial  development.  This  need  the  new  company  wonld 
endeavour  to  meet,  but  the  company  would  not  confine  ito  opera- 
tions exclusively  to  the  electrical  industry. 

Mk.  Xeale,  a  shareholder,  seconded  the  resolution",   and  said 
that,  taking  everything  into  consideration,  he  thought  the  proposed 
new  company  was  a  very  good  way  out  of  the  difficulty. 
'   The  resolutions  were  carried  unanimously  without  discus.sion. 


Lisbon  Electric  Tramways,  Ltd. 

The  meeting  of  this  company  was  held  on  May  8th,  at  the  offices. 
London  Wall  Buildings,  EC,  Mr.  Ludwig  Breitmeyer  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (Elec- 
trical Review,  page  767),  said  that  the  number  of  passengers 
carried  by  the  company  was  51,8.52.719,  earning  £343.013,  as 
against  49.925,167  passengers,  earning  £328,600.  an  increase 
of  1,927,552  passengers,  of  £14,414  receipts.  In  the  early  part 
of  last  year  the  general  unrest  and  uncertainty  following  on 
the  revolution  in  Portugal  reflected  adversely  on  their  earnings  ; 
happily,  however,  during  the  remainder  of  the  year  traffics 
so  quickly  recovered,  that,  with  the  aid  of  record  receipts  during 
the  celebration  festivities  of  the  anniversary  of  the  Republic,  it 
became  possible  to  obtain  the  before-mentioned  increase.  The 
working  expenditure,  as  was  only  to  have  been  expected,  had  gone 
up  by  £17,265.  The  onerous  conditions  imposed  upon  the 
company  under  the  arbitration  award  had  largely  increased 
their  wages  bill,  and  were  wholly  responsible  for  this  result. 
The  balance  of  profit  for  appropriation,  after  payment  of  all  ex- 
penses, was  £109,616.  Out  of  this  the  usual  reserves  had  been 
made,  the  preference  dividend  paid,  and  also  an  interim  dividend  on 
the  ordinary  shares  at  the  rate  of  3  per  cent.  That  left  a  sum  of 
£25.062  to  be  dealt  with.  Of  this  amount  the  board  now  recom- 
mended a  final  dividend  at  the  rate  of  3  per  cent.,  making  a  total  of 
6  per  cent,  net  for  the  year.  That  would  absorb  the  sum  of 
£19,021  :  and  the  rate  compared  favourably  with  the  5*  percent,  paid 
last  year.  The  balance  of  £6,042  it  was  proposed  to  carry  forward 
to  the  next  year's  account.  The  general  political  and  social 
uncertainty  in  the  country  had  given,  and  continued  to  give, 
the  directors  much  cause  for  anxiety  :  it  had  nevertheless  been 
possible  to  continue  the  operation  of  the  system  without  interrup- 
tion throughout  the  year,  excepting  only  a  short  period  in  March 
of  last  year,  on  the  occasion  of  a  general  strike  being  declared,  when 
it  was  found  necessary  to  reduce  the  service  slightly.  Their 
emplojes  then  showed  their  loyalty  to  the  company  by  not  joining 
the  movement,  and,  in  consequence,  only  u  small  diminution  in 
revenue  was  experienced.  ' 

The  CiiAin.MAN,  in  reply  to  a  shareholder,  said  there  could  not  be 
competition  with  them,  as  the  company  had  a  monopoly  of 
mechanical  traction.  They  were  making  an  experiment  this  year 
in  starting  motor-omnibuses  to  run  through  the  various  outlying 
districts  to  act  as  feeders  to  the  general  system. 

The  report  was  adopted. 

Mr.  Eogeks,  a  shareholder,  proposed  that  an  additional  remunera- 
tion of  1.500  guineas  be  voted  to  the  directors  for  their  services 
during  the  past  year.  He  remarked  that,  by  the  articles  of  asso- 
ciation, the  directors'  fees  were  only  £500,  which,  considering  the 
magnitude  of  the  operations  of  the  company,  and  the  successful 
position  it  had  attained,  was  quite  inadequate. 

Ma.  E,  Gape  seconded  the  resolution,  which  was  carried  and 
acknowledged  by  the  chairman. 


Pormau.    Loiisc    \:    Co.,     Ltd.— The    directors    have 

declared  an  interim  dividend  at  the  rate  of  5  per  cent,  per  annum 
for  the  half-year  ended  March  3l3t. 

Held    Over. — "We    are   again  obliged  to  hold  over  a 
number  of  items  to  a  later  issue. 
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Great  Nortliern  Teleg:raph  Co.,  Ltd.,  of  Denmark. 

At  the  general  meetinjj-  of  this  company,  held  at  Copenhagen  on 
April  29th,  the  chairman,  Commodore  E.  Suenson,  D  R.N.,  eaid  that 
during:  the  year  there  had  been  15  interruptions  on  eight  cables  in 
Europe  and  18  on  six  cables  in  the  Far  East,  which  compared 
favourably  with  the  previous  year.  Notwithstanding  the  constant 
renewals  and  strengthening  of  their  cables,  they  must  be  prepared 
for  more  frequent  interruptions  in  the  future,  on  account  of  the  intro- 
duction into  China  and  Japan  of  steam  trawlers,  the  arch-enemy 
of  their  cables  in  Europe.  Cable  repairs  and  renewals,  together 
with  the  laying  of  the  new  cable  between  Russia  and  Sweden, 
had  kept  their  cable  steamers  occupied  :  the  H.  C.  Orated  in 
Europe  for  166  days  ;  the  Store  yordlshe  and  the  Pacijic  in  the  Far 
East  for  281  days,  of  which  32  in  Europe  and  120  in  the  Far  East 
were  for  the  account  of  other  administrations.  The  new  cable 
between  Sweden  and  Russia.  107  N.ii.  long,  was  successfully  laid 
between  Grisslehanin,  in  Sweden,  and  Nystad  (Sundholm),  in 
Finland,  by  the  H.  C.  Orxtcd  early  in  June,  and  was  opened  for 
traffic  on  June  tith.  It  was  the  fourth  cable  connecting  these  two 
countries.  In  November  the  company  laid  a  short  cable  (15  n.m.) 
for  the  Chinese  Government  across  the  strait  separating  the  large 
island  of  Hainan  from  the  Chinese  Continent.  In  spite  of  the  social 
and  political  disturbances  which  had  ravaged  China  and  its  depen- 
dencies, the  two  lines  connecting  the  company's  European  and 
Asiatic  systems  had  worked  very  satisfactorily,  although  the  Kiachta 
line  passed  through  the  whole  of  Mongolia  and  that  of  Vladi- 
vostock  along  the  entire  frontier  between  Manchuria  and  Siberia. 
The  revolution  in  China  had,  however,  afforded  an  exceptional 
opportunity  of  demonstrating  the  superior  speed  of  the  lines,  and 
now  indispensable  they  were,  particularly  for  Europe's  telegraphic 
communication  with  Japan,  Pekin  and  the  whole  of  North  China. 

In  regard  to  the  Chinese  revolution,  the  greatest  care  was  taken  everywhere 
to  ensure  the  safety  of  the  foreign  residents.  The  consideration  thus  shown 
was  certainly  not  due  to  a  general  sympathy  with  the  foreigners,  but  prinoi- 
piUy  to  the  more  enlightened  spirit  now  prevailing  in  China,  and  to  the 
desire  of  both  parties  to  gain  the  confidence  of  the  Great  Powers  and  other 
foreign  nations  having  friendly  and  mutually  profitable  relations  with  that 
country.  This  company,  as  well  as  the  other  cable  companies  participating 
in  the  transmission  of  Cbina'si  international  telegraph  correspondence,  had 
neveitheless  had  great  difficulties  in  maintaining  an  cfdcient  and  satisfactory 
service.  This  bad,  however,  not  been  due  to  any  want  of  goodwill  on  the  part 
of  the  Chinese,  but  exclusively  to  the  force  of  circumstances. 

With  a  view  to  preventing  the  transmission  of  political  and  strategical 
communications,  the  two  parties  had  often  interrupted  and  sometimes  tven 
destroyed  the  telegraph  lines  in  the  interior  of  the  country,  while  the  trans- 
mitting offices  were  alternately  in  the  hands  of  the  Imperialists  and  the 
Republicans.  In  several  of  the  treaty  ports  where  this  company's  cables  were 
landed,  and  where  they  had  ofBceo,  the  chiefs  and  the  whole  of  the  stafi  of 
the  Chinese  offices  went  over  quite  spontaneously  to  the  Republican  cause, 
no  longer  recognising  the  Central  Authority  in  Peking,  and  submitting  to  a 
locally  improvised  authority  quite  devoid  of  administrative  knowledge,  financial 
resources  and  credit. 

As  the  company  has  constantly  most  important  relations  with  these  offices 
and  with  the  local  repreisentatives  of  the  Central  Telegraph  Administration, 
not  only  with  regard  to  the  daily  exchange  of  telegrams,  but  also  to  questions 
relating  to  the  control,  accounts  and  monthly  settlements  in  connection  with 
the  traffic,  the  revolution  had  created  great  difficulties  and  numerous  irregu- 
larities in  these  important  relations.  For  want  of  money  in  the  Chinese  offices  it 
had  thus  bfcome  necessary  to  keep  the  settlement  of  certain  at  counts  in 
abeyance.  They  hoped,  however,  knowing  from  long  experience  what  exact 
and  conscientious  debtors  the  Chinese  were,  that  the  accounts  in  arrear  would 
be  settled  as  soon  as  the  new  Government  was  definitely  organised  and  con- 
solidated and  in  a  position  to  obtain  the  foreign  loan  indispensable  for 
establishing  the  necessary  order  in  the  interior,  and  for  further  advancing  their 
liberal  and  progressive  ideas.  In  this  connection  they  confirmed  what  was 
lightly  touched  upon  in  the  last  report,  that  they  had  increased  their  participa- 
tion in  other  telegraph  undertakings  by  i'250,000,  being  their  half-share  of  an 
amount  of  iESOO.OOO  advanced  jointly  by  this  company  and  the  Eastern 
Extension  Telegraph  Co.  to  the  Chinese  Administration  in  accordance  with 
an  arrangement  made  at  the  beginning  of  last  year.  In  view  of  the  excellent 
relations  with  this  Administration  and  its  intention  to  apply  the  money 
advanced  for  improving  the  lines  and  instruments  and  perfecting  the  service, 
which  was  of  the  greatest  importance  for  China's  int,ernational  telegrams 
passing  over  the  lines  of  the  companies,  they  had  been  happy  to  supply  the 
money  to  ihe  Administration  on  very  favourable  conditions  for  China,  viz.,  at 
par  with  5  per  cent,  interest  per  annum  and  with  amortisation  spread  over  a 
number  of  years.  It  was,  however,  to  be  regretted  that  the  revolution 
towards  the  end  of  the  year  had  delayed  the  prompt  realisation  of  the  con- 
templated improvements. 

The  company's  negotiations  with  Japan  as  to  their  future  relations  with  that 
country  after  the  expiration  of  tiheir  exclusive  privileges  at  the  end  of  1912  had 
not  been  resumed  during  this  eventful  year.  They  had,  however,  in  accordance 
with  a  request  from  the  Imperial  Administration  submitted  for  their  considera- 
tion proposals  for  an  arrangement,  and  the  definite  negotiations  bad  now.  been 
fixed  for  July  next. 

The  financial  results  of  1911  showed,  as  anticipated,  a  considerable 
decrease  in  the  traffic  receipts,  owing  to  the  loss  of  the  Norwegian 
concessions,  to  the  sale  of  the  Korean  cable,  and  to  the  great  tariff 
reductions,  but  this  decrease  had  been  compensated  to  a  certain 
extent  by  the  increase  of  the  Government  and  Press  traffic  caused 
by  the  extraordinary  events  of  the  year.  A  portion  of  the  revenue, 
due  to  the  revolution,  had  not  yet  been  received.  The  increase  of 
work  and  of  staff,  and  the  measures  taken  in  China  in  order  to 
maintain  the  telegraphic  communication  and  the  safety  of  the  staff, 
both  Danish  and  native,  had  necessitated  considerable  extra 
expenses.  Consequently  the  net  receipts  for  1911  had  been  about 
£24,000  lower  than  the  preceding  year,  but  as  this  figure  did  not 
exceed  what  had  been  anticipated  and  a  larger  balance  than  usual 
was  carried  forward  to  meet  this  contingency,  the  board  did  not 
hesitate  to  propose  a  total  dividend  and  bonus  of  18  per  cent,  for 
1911,  including  5  per  cent,  already  paid,  and  to  place  the  fame 
amounts  to  the  reserve  and  pension  funds  as  in  the  previous  year. 
The  calm  which  for  some  years  past  had  reigned  in  the  quota- 
tion of  their  shares,  and  which  had  not  even  been  influenced 
by  the  progress  of  wireless  telegraphy,  was  a  proof  that  their 
shareholders  considered  their  investment  too  good  and  secure 
to  allow  it  to  be  subject  to  large  fluctuations  as  in  former  days. 
Trafic  receipts  had  decreased  in  round  figures  by  £11,300,  whilst 
interest  had  increased  by  £200  and  sundries  by  £3,800,  due  to  the 
increased  use  of  their  cable  steamers  for  the  account  of  other 
administrations.  Under  expenses  nearly  all  the  items  had  been 
coaiiderably    inorej,seJ,  and    particularly    salaries   ani    wages    by 


nearly  £12,000,  due  to  the  extraordinary  circumstances  mentioned 
above;  ordinary  supervision  by  £650;  instruments  and  cells  by 
£1,700  ;  rates  and  taxes  by  £1,400  ;  travelling  expenses  by  £920  ; 
and  sundries  by  £650 ;  whilst  the  other  items  were  nearly 
unchanged.  The  balance-sheet  showed  the  following  alterations 
under  assets :  Cables  and  landlines  in  Europe,  &c.,  had  been 
decreased  by  £400,000,  the  amount  of  the  amortisation 
account  which  had  been  written  off ;  and  participation  in 
other  telegraph  undertakings  had  been  increased  by  £250,000. 
Investments  had  been  increased  by  £8  600  ;  advances  guaranteed 
by  banks  had  been  decreased  by  £111,000  ;  cash  in  hand  by  £22,000, 
whilst  sundry  debtors  had  been  increased  by  £18.600.  Under 
liabilities  the  amortisation  fund  had  disappeared,  and  the  reserve 
and  renewal  fund  had  been  increased  by  the  usual  amount,  but  it 
had  had  to  cover  extraordinary  expenses  of  about  £34,000,  and  this 
amount  would  probably  be  larger  for  1912.  The  dividend  equali- 
sation fund  had  been  credited  with  the  usual  interest,  and  sundry 
creditors  had  been  increased  by  £24,600. 


British   Westinglionse   Electric  and  Manufacturing 

Co.,  Ltd. 

The  twelfth  annual   meeting  was  held  on  May  9th.  at  Hamilton 
House,  Mr.  J.  Annan  Bryce,  M.P.,  presiding. 

The  Chateman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  May  10th,  page  765),  said  that  the  6  per  cent,  prior 
lien  debentures  had  been  reduced  by  £6,100  in  respect  of  61  debentures 
drawn  on  December  15th,  1911,  for  repayment  on  January  Ist,  1912. 
Sundry  creditors  and  credit  balances  (£200,198)  was  nearly  £14,000 
in  excess  of  last  year,  but  when  they  came  to  the  figures  on  the 
other  side  of  the  balance-sheet  in  respect  of  contracts  and  sundry 
debtors,  they  would  find  there  an  increase  of  over  £31,000.  Those 
increases  were  normal,  having  regard  to  the  increased  output. 
With  regard  to  the  reserve  for  employers'  liability,  the  directors 
considered  that  ample  to  meet  any  liability  in  respect  of  past  acci- 
dents, and  he  was  glad  to  be  able  to  state  that  their  policy  of  being 
their  own  insurers  against  accidents  to  their  workmen  continued  to 
be  justified  by  results.  Turning  to  the  other  side  of  the  balance- 
sheet,  the  item  of  patents  and  goodwill  remained  as  before,  although 
a  considerable  number  of  new  patents  had  been  taken  out  during 
the  year,  the  expenses  connected  with  which  had  been  charged 
against  revenue.  Machinery,  plant,  tools,  &;c.,  stood  at  £786,424, 
over  £42,000  having  been  expended  in  maintenance  and  renewals 
during  the  year,  which  had  been  charged  to  revenue.  In  addition, 
£15,868  had  been  written  off  for  depreciation,  and  further  sums 
aggregating  £21,700  had  been  placed  to  special  reserve  for  the 
same  purpose.  This  reserve  now  amounted  to  £51,912.  Referring 
to  the  loss  on  the  sale  of  the  apparatus  and  plant  in  the  steel 
foundry,  amounting  to  £36,720,  the  chairman  said  he  had  already 
on  a  previous  occasion  discussed  that  matter  fully,  and  need  only 
add  that  the  plant  was  disposed  of  with  the  approval  of  the 
trustees  for  the  debenture  holders,  the  proceeds  being  applied  to 
the  purchase  of  additional  plant  for  other  departments,  and  added 
to  capital  expenditure,  while  the  floor  space  was  being  utilised  for 
the  extension  of  other  branches  of  the  business.  In  view  of  the 
general  reserve  for  depreciation  of  over  £60,000,  the  directors  did 
not  think  it  necessary  to  depreciate  specifically  against  this  loss  of 
£36,719,  He  might,  however,  again  remind  them  that  the  works 
were  originally  designed  on  too  large  a  scale  in  many  respects.  When 
the  capital  was  reduced  in  1907,  a  large  provision  was  made  to 
meet  this,  but  in  view  of  what  had  since  happened,  it  had  for  some 
time  been  the  opinion  of  the  board  that  before  they  could  enter 
upon  a  dividend-paying  stage,  there  must  be  a  further  reduction 
of  capital.  Proposals  to  that  effect  would  probably  be  laid  before 
the  shareholders  at  no  distant  date.  Stock  and  material  on  hand. 
£622,264,  showed  an  increase  of  £89,109.  The  output  of  the 
factory  was  improving  all  the  time,  and  special  efforts  were  now 
being  made  to  keep  the  stock  as  low  as  possible,  bearing 
in  mind  always  the  importance  of  maintaining  sufficient  to 
ensure  prompt  deliveries,  upon  which  often  very  important  orders 
depended.  The  output  in  value  of  their  own  manufactures  for  191o 
showed  an  increase  of  over  22  per  cent.,  as  compared  with  1909,  and 
1911  an  increase  of  over  17  per  cent,  over  that  of  1910,  or  about 
42  per  cent,  in  excess  of  1909.  Completed  works  on  contracts 
stood  at  £292,024.  This  year  they  showed  this  item  in  a  different 
form  from  last  year.  In  the  1910  accounts  the  amount  due  by  the 
Underground  Electric  Railway  Co.  of  London  and  the  expenses 
incidental  to  the  arbitration  proceedings  were  included  under  this 
head.  This  year  they  had  thought  it  better  to  show  those  items 
separately,  and  it  would  be  seen  that  the  amount  involved  in  the 
dispute  between  the  two  companies  was  nearly  .£120.000.  Into  the 
merits  of  the  dispute  it  was  not  desirable  for  him  at  that  time  to 
enter,  as  proceedings  were  still  pending  before  the  House  of  Lords. 
The  item,  sundry  debtors  £189,435,  compared  with  £166,388  last 
year,  an  increase  of  £14,047,  a  very  small  increase  considering  that 
their  invoices  rendered  for  apparatus  delivered  were  very  appre- 
ciably higher  than  during  the  same  period  of  last  year,  thereby 
showing  that  their  rate  of  collection  was  improving.  The  trading 
profits  for  the  year  amounted  to  £126,144,  as  against  £112.639  in 
1910,  an  increase  of  £13,505.  On  the  other  side,  the  fixed  charges 
came  to  about  the  pame,  but  the  amount  for  depreciation  was  £30,868, 
as  against  £24,423  last  year,  an  increase  of  £6,445.  The  profit 
for  the  year  was  £20,708,  as  compared  with  £12,437  laat  year  and 
alofs  in  1909  of  £798.  In  oonclusion,  the  chairman  said  he  would 
remind  the  shareholders  that  their  business  was  not  confined  to 
Great  Britain  and  its  Colonies,  as  was  the  caoe  when  the  company 
was  originally  founded  ;  they  were  now,  with  the  consent  of  their 
American   friends  and   the  various  Continental  companies,  doing 
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bUBiiifHH  1q  all  parta  of  the  world.  It  wm  not  pOHsible  for  him  to 
say  at  the  preBent  moment  how  far  their  output  from  the  worka 
durinjf  the  current  year  would  Ije  affected  by  the  coal  -ttrike  which 
had  unfortunately  intervened,  but  it  must  have  some  bad  resultH. 
They  had  a  euflicient  Bupply  of  coal  to  carry  them  through  the 
whole  period  of  the  strike,  but  were  hampered  by  nondelivery  of 
BupplifH  from  other  makers,  and,  in  conwiquence,  were  obliged  to 
shut  (iuwn  partially  durinjr  the  strike,  and  they  had  not  yet  been 
able  to  renume  their  normal  output.  Their  orders  were  coming  in 
well,  and  showed  a  decided  advance  over  the  correspondinff  period 
of  last  year,  and  barrinj;  unforeseen  circumstances  connected  with 
labour  unrest,  the  directors  hoped  the  next  accounts  would  thow  a 
still  further  improved  position.  Prices  were  still  rulinp  low  on 
account,  of  keen  competition.  Terms  of  payment  were  also  very 
unfavourable  in  many  cases  to  contractors,  but  continued  efforts 
were  beintj  made  to  improve  those  conditions. 

Mk.    L.    Goulding    seconded    the    motion,    and   the  report  was 
adopted . 

Altriiuliani  Electric  Supply.  Ltd. 

Tui;  dinxitors  report  that  durin^r  1^1 1  Hf^  installations,  representing 
9,098  equivalent  8-c.p.  lamps,  were  connected  to  the  mains  ;  after 
allowing  for  disconnections  and  re-connections,  there  were,  on 
December  Slst,  1911,  1,318  actual  consumers  with  77.202  equivalent 
8  c. P.  lamps.  In  progress  there  were  23  installations  with  1,069 
equivalent  8-C.v.  lamps.  They  had  installed  additional  generating 
plant  in  the  station  in  view  of  the  increasing  demand  for  current 
for  light  and  power.  After  providing  £1,685  for  interest  on  loans 
and  debentures  and  adding  £l,fiOO  to  reserve  for  depreciation,  the 
net  profit  for  the  year  was  £3,069,  plus  £84  brought  forward. 
After  allocating  £1,000  to  reserve  fund,  the  directors  recommend 
that  a  dividend  of  7  per  cent,  be  declared  on  the  shares,  absorbing 
£1,750,  and  leaving  a  balance  of  £393  to  be  carried  forward,  subject 
to  provision  for  directors'  fees. 

The  meeting  was  held  at   the  offices,  36  and  37,  Queen  Street, 
E.C.,  on  April  18th. 


Units  generated— QroBS 

Pumps,  &c.,  motors 

Net 

Bold  by  contract       

Bold  by  meter — Private  consumers 

Total  sold        

Used  on  works  

Total  accounted  for. .        . 

Not  accounted  for 

Total  maximum  supply  demanded,  kw. 


1,009,683 

49,687 

959,996 

125,792 

363,544 

479,336 

35.777 

515,113 

444,883 

480 


a  hitch  of  any  kind.  KcKarding  the  transference  of  the  capital 
of  India  from  Calcutta  to  D«'lhi,  the  chairman  naid  that,  at  first 
Hi<?ht,  it  seemed  a«  if  industrial  companies  might  suffer,  but  on 
further  consideration  they  agreed  with  their  Calcutta  manager  in 
thinking  that,  on  the  whole  they  would  not  be  adTen«ely  affected 
by  the  change.  With  regard  to  the  future,  it  was  satisfactory  to 
be  able  to  state  that  during  the  first  quarter  of  the  current  year  the 
num^>er  of  units  sold  to  consumer.n  showed  a  very  con*iderable 
increase  over  the  corresponding  period  in  191 1.  They  ha/1  tendered 
for  a  certain  amount  of  street  lighting  in  the  suburbs  of  Calcutta, 
but  whether  or  not  their  tenders  would  be  a^-^cepted  it  wa«  impoanble 
to  say.  Several  firms  were  reported  to  be  ready  to  ta»e  current  for 
power  purposes  on  a  large  scale  as  soon  as  they  were  in  a  position 
to  supp'y  them.  Applications  from  new  consumers  coniinued  to 
be  received  in  large  numbers  ;  the  increase  in  revenue  showed  steady 
progress,  and  the  prospects  of  the  company  were  decidedly  good. 

SiE  GciLFOKD  L.  MoLE.swottTH,  K  C.I.E.,  seconded  the  motion. 

The  Chairman,  in  reply  to  questions,  said  that  the  ultimate  coat 
of  the  high-tension  station  as  at  present  planned  would  be  between 
£300,000  and  £350,000.  It  might  turn  out  to  be  more,  aa  they  now 
proposed  to  turn  Howrah  mto  a  sub-station. 

The  report  was  adopted. 


West  toast  of  America  Telegraph  Co.,  Ltd. 

The  fifteenth  ordinary  general  meeting  of  the  shareholders  of  the 
above  company  was  held  on  Tupsday.  at  Electra  House,  Finsbury 
Pavement,  Sir  John  Denison-Pender,  K.C.M.G.,  presiding. 

The  Chaieman,  in  proposing  the  adoption  of  the  report,  said 
there  was  no  alteration  in  the  capital  account,  which  stood  at 
£112.520  in  shares,  income  bonds  £20,0u0  and  the  debenture  debt 
£150,000,  making  £282,520  as  the  total  capital  of  the  company. 
The  receipts  for  the  year  amounted  to  £53,891  against  £51.217  for 
the  preceding  year,  an  increase  of  £2,674.  That  was  chietiy  due  to 
the  greater  activity  of  trade  on  the  coast,  and  to  the  activity  of 
those  who  were  in  charge  of  the  company  s  affairs.  The  working 
expenses  were  £39,690  as  Eigainst  £39.357,  an  increase  of  £333. 
Salaries  showed  an  increase  of  £313  ;  rent,  taxes  and  agencies  an 
increase  of  just  over  £250,  but,  on  the  other  hand,  there  had  been 
a  diminution  of  about  £257  in  respect  of  maintenance  of  cables. 
He  thought  they  were  in  a  prosperous  condition  as  long  as 
they  could  go  on  paying  their  dividend,  although  it  was  a  small 
one,  and  add  considerably  to  the  reserve  Jund. 

SiE  Albebt  J.  L.  Cappel,  K.C.I.E.,  seconded  the  motion,  and 
the  report  was  adopted. 


Calcutta  Electric  Supply  Corporation,  Ltd. 

The  annual  meeting  was  held  on  May  9th,  at  Salisbury  House, 
E.C.,  Mr.  P.  V.  Luke  presiding. 

The  Chaieman,   in  moving   the    adoption   of   the   report   (see 
Electeical   Review,  page   724),   said   that   capital   expenditure 
during   the   year   had   been   about    £210,000,    but   of    this  nearly 
£160,000  had    been  spent  on  their    new   high-tension   plant,  and 
£32,555  on  freehold  land  and  buildings  in  connection  therewith. 
The  remainder  of  the  expenditure  had  been  due  to  ordinary  expan- 
sion of  the  business.    The  major   part  of   the  new  high-tension 
cables  was  laid  during  the  year,  and  the  whole  of  the  cable  laying 
originally  contemplated  was  now  completed.     The  new  buildings 
and  the  substations  were  practically  completed  at  the  end  of  last 
year,  and  much  of  the  machinery  erected,  and,  if  all  went  well, 
they  hoped  to  commence  supply  from  their  new  Cossipore  station 
in  July   or  August  next.     It  was  satisfactory  to  note  that  while 
the  expenditure  on  capital  account  increased,  the  percentage  of  net 
profits  to  capital  expenditure  also  increased.     The   area  covered  by 
their  business  was  evidenced  by  the  length  of  the  mains,  which  at 
the  close  of   1911   was  nearly  330  miles,  and  they  were  constantly 
expanding.     The  gross  revenue  had  increased  during  the  past  four 
years  by  £36,600,  and  the  percentage  of   total  working  costs  to 
revfenue  had  been  reduced  during  the  same  period  from  50  per  cent, 
to  36  per  cent.,  a  fact  which  reflected  the  highest  credit  on  the 
management.       The    year     under     review    was     a     normal     one, 
as  regarded  demands  on  the  business,  and  the  net  profit— nearly 
£96,000 —was  satisfactory.  Metallic-filament  lamps  were  practically 
universal,  and  had  affected  their  receipts  from  the  sale  of  energy 
for  lighting  purposes   to  a  certain  extent,  with  the  result  that  the 
increase  in  those  receipts  was  Itss  than  in  the   previous  year.     The 
sale  of  energy  for  power  purposes  continued    to  increase   satisfac- 
torily, and  promised  well  for  the  future.     The  directors  were  quite 
alive  to  thediflBcult  period  through  which  the  company  was  passing 
owing  to  the  change  of  system,  and  the  consequent  necessity    for 
scra-pping   a  quantity   of  costly  plant.     They  hoped  to  be  able  to 
dispose  of  a  good  deal  of  that  plant,  and  some  would  be  utilised  at 
Cossipore  :  but,  at  the  best,  there  would  remain  a  large  sum  to  be 
written  off.    With  this  in  view,  the  strictest  economy  was  necessary, 
aiid  the  need  for  increasing  their  reserves  for  renewals  and  deprecia- 
tion was  fully  recognised.     It  was  expected  that  the  introduction 
of  the  high-tension  system  would  result  in  considerable  economies 
in  working  costs,  partly  in  a  reduction  of  the  engineering  staff,  and 
more  especially  in  coal  consumption.     A  demand  for  current  on  a 
large  scale  had   arisen   at  Howrah,  where   they  now  had  a  small 
generating  station.      As  their  plant  there  was  too  limited  to  meet 
the  expected  demands,  they  were,  on  the  advice  of  their  consulting 
engineer,  about  to  turn  Howrah  into  a  sub-station  to  be  supplied 
with  high-tension  current  from  Cossipore.     A  very  heavy  strain 
was  put  on  the  company's   resources    iu    connection    with   His 
Wajesty  the  King's  visit  to  Calcutta,  but,   thanks   to   the   efforts 
cf  the   staff,   everything   passed   off    most    brilliantly,    without 


Oldham.  Abhton,  and  Hyde  Electric  Tramway.  Ltd. 

The  directors"  report  states  that  the  total  revenue  for  the  year 
amount  to  £32,183,  and  the  expenditure  (including  *:i,oou  for 
debenture  interest  and  £2,li00  placed  to  provision  for  renewals 
account)  to  £25.405,  leaving  a  net  profit  of  £6,778,  which,  added 
to  £152  brought  forward,  makes  an  available  balance  of  £6,930. 


Mb.  E.  Gaecke  presided  at  the  Electrical  Federation  Offices, 
Kingsway,  on  Tuesday,  over  the  fifteenth  annual  meeting  of  the 
above  company. 

The  Chaieman,  in  proposing  that  the  report  be  adopted 
said  the  revenue  was  about  £1,100  better  than  the 
previous  year,  and  they  proposed  to  place  £1.250  to  the 
reserve  fund,  and  pay  a  dividend  at  the  rate  of  7  per  cent., 
making  6  per  cent,  for  the  year.  The  increase  in  the  traffic  receij.«t9 
during  the  year  under  review  was  mainly  attributable  to  the  im- 
provement in  trade  generally.  A  sum  of  *:2,U0U  had  been  placed 
to  renewals  account  from  profit  aud  loss,  as  against  £1,000  in 
1910. 

Me.  J.  Vincent  Kitchener  seconded  the  motion,  which  was 
carried  without  discussion. 

On  the  motion  of  the  Chaieman,  seconded  by  Me.  W.  E. 
Woodroffe,  the  retiring  directors  (.Mr.  Atherley  Jones,  K.C.,  M.P  , 
and  Mr.  R.  Whittaker),  were  re-elected. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

That  too  many  people  bought  more  than  they  could  carry  con 
veniently,  as  we  remarked  last  week,  was  proved  by  the  evidence 
whioh  has  now  come  to  light  of  the  existence  of  a  big  bull  account, 
to  adopt  the  Stock  Exchange  phrase.  In  spite  of  the  reduction  of 
the  Bank  Rate  to  3  per  cent.,  carrying  over  some  of  the  Underground 
stocks  cost  no  less  than  11  per  cent,  this  week— a  rate  which 
would  be  utterly  absurd  to  any  but  a  weak  bull  to  elect  to  pay 
The  effect  of  over-speculation  has  be«n  to  lower  Home  Railway 
prices  sharply  enough,  but  Undergrounds  have  not  suffered  so  much 
as  seme  of  the  Southern  passengex  stocks. 

Metropolitans  and  Districts  are  both  lower,  the  latter  being  2i 
down  on  the  week,  while  Metropolitans  are  a  point  off.  The  drop 
in  Metropolitans  is  so  comparatively  olight,  havmg  regard  to  the  big 
rise  that  took  place  earlier,  as  to  suggest  important  interests  at  the 
back  of  the  bnyiiig  which  can  afford  to  support  the  market  in  the 
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face  of  the  weak  speculative  position.  Undergrround  Electric 
Railways  shares,  which  have  been  avidly  bni]p;ht  by  the  punting 
operator,  are  5s.  higher,  and  the  Income  Bonds  are  1  up  at  92. 
Underfrround  Electric  "  A  "  shares  spurted  to  1 7s.,  and  then  eased 
off  to  16p.  fid.  They  are,  of  course,  of  the  nominal  value  of  Is.  each, 
the  special  settlement  havingr  taken  place  quite  lately. 

Of  the  other  Underjrround  stocks.  Central  London  Ordinary  and 
Deferred  fell  1,  while  City  and  South  London  shed  ^V  ;  but 
business  here  is  on  a  retail  scale.  London  United  Tramways  Pre- 
ference touched  5;|,  reacting-  to  'ih.  and  the  4  per  cent.  Debenture  is 
a  point  lower  on  the  week.  British  Electric  Traction  7  per  cent. 
Preferred  has  a^rain  been  bouprht  in  fair  quantities,  and  is  2  higher, 
this  making-  a  rise  of  5'.  within  a  fortnight.  There  are  some 
optimists  who  profess  to  look  for  a  dividend  on  this  stock  in 
respect  of  the  coming  year.  The  company's  Deferred  stock,  however, 
is  ^  down. 

In  the  list  of  English  IMectrioity  Supply  issues.  City  Ordinary 
and  Preference  stand  out  with  an  advance  of  £1  each.  The  air 
has  been  thick  with  rumours  that  an  important  announcement 
might  be  expected  at  any  moment  with  reference  to  the  negotia- 
tions whit^h  are  even  now  said  to  be  prooeeding  with  the  object  of 
the  company's  control  coming  under  the  City  Corporation  at  once. 
Lively  speculation  is  in  progress,  aUhough  to  the  ordinary  man  the 
game  is  too  dangerous  for  him  to  take  a  hand  unless  he  happens  to 
have  special  knowledge.  Edmundsons'  Ordinary  at  12s.  6d.  are  ,', 
higher,  but  the  Preference  fell  1.  Gains  of  i  are  registered  in 
Bournemouth  and  Poole  Ordinary  and  Preference.  Anyone  who 
will  take  the  trouble  to  look  up  Ihe  Bournemouth  and  Poole  Com- 
pany's order  will  probably  see  for  himself  the  reason  for  the  rise 
that  has  lately  taken  place  in  the  company's  shares.  Westminsters 
L«re  ■;  lower,  and  so  are  St.  James',  these  two  being  the  only 
examples  so  far  of  the  dullness  which  generally  comes  over  the 
electric  lighting  market  on  the  verge  of  the  summer  season. 

Foreign  Electrical  issues  are  unusually  quiet.  What  animation 
there  is  centres  principally  around  the  shares  and  bonds  of  the 
Mexican  companies.  News  from  Mexico  continues  to  be  as  contra- 
dictory as  ever.  One  day  the  rebels  are  driven  to  their  very  last 
fortress ;  on  the  next,  the  Government  forces  are  in  full  retreat. 
It  is  practically  impossible  to  gauge  what  is  happening  with  any 
degree  of  accuracy,  and  the  observer  is  obliged  to  rely  upon  news- 
paper items,  added  to  intelligence  conveyed  in  private  letters  to 
houses  on  this  side  with  Mexican  connections,  such  correspondence 
being  almost  unanimous  in  the  opinion  that  it  will  not  take  long  to 
stamp  out  the  revolution. 

Mexican  Light  and  Power  common  shares  fell  back  a  little,  but 
Mexico  Trams  continue  to  improve,  and  the  latter  company's  bonds 
are  also  higher.  The  feature  in  this  section,  however,  is  a  further 
jump  of  5^  points  in  Rio  Tramway  shares,  bringing  the  price  to 
135.  The  statistical  position  of  the  undertaking  is  so  strong  that 
the  rise  is  not  difficult  to  justify,  and  it  is  being  talked  still  further. 
Sao  Paulo  Trams  are  6  up,  following  upon  their  rise  of  3  last 
week.  There  are  slight  falls  in  Para  Ordinary  and  United  Electric 
Monte  Video  Preference.  Canadian  General  Common  and  Kaminis- 
tiqiua  Common  show  substantial  gains.  Several  of  the  bond  issues 
are  {-  to  a  point  higher. 

The  rise  in  National  Telephone  Deferred  stock  has  gone  rather 
more  slowly  this  week,  but  the  Third  Preference  shares  gained  /r, 
and  the  market  is  still  a  strong  one.  Cable  shares  as  a  whole  are 
firm,  more  attention  being  paid  to  the  Eastern  group.  The  report 
from  the  Eastern  Extension  Company  led  to  a  rise  of  if  in  the  price 
of  the  shares,  while  Eastern  Telegraph  Ordinary  stock  addfd  li  in 
sympathy.  The  Anglo  group  is  steady,  without  attracting  any  parti- 
cular attention.  Anglo  Preferred  lost  j,  while  American  Telephone 
Capital  stock  regained  the  round  figure  of  150.  Western  Telegraph 
shares  are  i  higher,  but  West  India  and  Panama  Telegraphs  again 
slumped.  Business  in  them  has  been  done  as  low  as  3s  this  week, 
from  which  there  was  a  recovery  of  about  5s.,  this  leaving  them 
with  the  substantial  loss  of  i|  on  balance.  Speculators  are  sorely 
disappointfd  with  the  report,  and  for  the  time  being  the  shares 
are  very  much  out  of  favour.  Which,  by  the  way,  is  not  to  say 
that,  after  the  fall.  West  India  and  Panama  Ordinary  may  not  turn 
out  to  be  a  good  gamble  for  those  who  care  to  take  the  risk. 

The  Marconi  excitement  continues  almost  unabated,  but  there 
have  been  violent  falls  in  the  principal  issues  this  week.  Heavy 
contango  rates  bear  witness  to  the  over-loaded  bull  account  which 
still  prevails,  and  the  shares  were  dragged  down  by  this  to  fif, 
rebounding  to  G^^.  Canadians,  Americans,  and  Spanish,  have  all 
followed  the  course  of  the  parent  company's  shares,  and  it  requires 
a  good  deal  of  courage  to  deal  now,  one  way  or  the  other. 

Manufacturing  companies'  descriptions  are  extremely  quiet. 
Arons  moved  off  ^.  Babcock  &  Wilcox  are  a  shade  higher,  and 
Electric  Constructions  rose  J,  the  f  hares  at  the  present  price  paying 
7_  per  cent,  on  the  money.  Henley  a  and  Callenders  maintain  their 
rises.  A  shake-out  occurred  in  the  Rubber  share  market  on  the 
anticipation  of  poor  prices  being  obtained  at  the  Mincing  Lane 
auctions  this  week,  which  expectations,  however,  have  been  falsified. 
No  public  interest  is  being  taken  in  the  Rubber  market  at  present, 
and  dealings  have  shrunk  to  a  minimum. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS.' 


The    A.E.G.   in    South  America.— The   A.EG.-Sud- 

Amerikanische  Elektrizitats  GesellKchaft  is  the  title  of  a  limited 
company  which  has  been  formed  in  Berlin  to  represent  the  A.E.G. 
in  South  America.     The  share  capital  amounts  to  £100,000. 

General  Electroljtic  Parent  Co.,  Ltd.— The    report 

states  that  the  accounts  for  the  year  to  January  Slst  show  a  profit 
•  of  £156,  increasing  the  credit  balance  brought  forward  to  £5,150. 
— Financier. 
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+   1.004 

57-5 

Leicester     .. 

„  11 

5,(06 

—       9 

.  , 

,  , 

20 

•  • 

Leith 

„  11 

1,310 

+    123 

5  ? 

33,678 

+   3,146 

i-n 

Liverpool    . . 

„      4 

23,510 

+    671 

17S 

207,201 

i  10,483 

116 

, 

tL.C.C 

..    1 

8H,6'i6 

—    800 

4 

190.4U8 

—     427 

140-£ 

2 

London  United     . . 

„    H 

12,669 

—    89V) 

19 

1)0,369 

+      8i5 

,  , 

•  • 

Lowestoft    . . 

„    11 

259 

—      44 

b2 

4,912 

-       87 

8-6 

•  • 

Manchester       ■    .. 

„    11 

32  819 

+  1,001 

6 

98  5i,7 

+   4,821 

105 

(  • 

Newcastle    .. 

..    11 

8  2b3 

+    2.37 

i4  470 

-  1,173 

31-3 

•  • 

Newporti 

..       4 

1,259 

-      92 

"5 

3,123 

-     571 

7-26 

•  • 

Oldham 

„     12 

4  093 

+    256 

7 

14,357 

+      i02 

23 

,   , 

Pontypridd  .. 

„     11 

736 

-      74 

6 

1,'..76 

—     680 

5-5 

•  • 

Portsmouth . . 

„       4 

4  024 

+  a6 

5 

10,448 

+      261 

15-75 

•  • 

Preston 

,.       ^ 

1,504 

—      1 

6 

4,64) 

+      146 

10 

•  • 

Rotherham  . . 

„      8 

1,214 

,  , 

6? 

3,493 

—      2d1 

12 

.•  * 

Balford 

„      6 

9  542 

+     160 

5^ 

25,455 

+      470 

41 

•  • 

Sheffield 

„    14 

13  112 

+    246 

7 

42,187 

—      62o 

4U 

•  • 

Southampton 

„      8 

2  401 

+    115 

5 

6,5t8 

+      479 

11 

•  • 

Bouthend-on-8ea  .. 

..      8 

1,2.8 

+    167 

6 

3,721 

+      589 

7 

•  • 

South  Shields 

"    11 

1,162 

—       3 

6 

3.363 

—      134 

10-25 

•  • 

Tyneside      .. 

,.      8 

891 

+      22 

19 

8,280 

+      467 

11 

•  • 

Wallasey     .. 

„    11 

2,(j3i) 

—    101 

btf 

6,3I6 

—      282 

8-72 

•  • 

Walthamstow 

,.    11 

l,i06 

+      16 

6 

4,595 

+      161 

» 

•  • 

West  Ham  . 

„      2 

5,349 

+    233 

a 

12,455 

+      173 

16-26 

•  • 

Wolverhampton   .. 

.,      8 

1,930 

+      75 

6 

6,295 

+        16 

13-76 

•  • 

Oen.  London  Rly, . . 

„    11 

8,752 

-1,250 

19 

89,<37 

-10,223 

6-82 

City  &  8.  Lon.  Rly. 
DuDlin-Luoan  Rly. 

,.    12 

5  915 

-    672 

19 

eo,78l 

—  4,187 

7-26 

•  • 

„    10 

288 

+        4 

19 

2,2b6 

r        57 

7 

•  • 

Q.N.  and  City  Rly. 

,.    11 

3,123 

+    156 

19 

3. ,453 

+   l,7t'8 

8-5 

•  • 

L'pool  0-.  erh'd  Rly. 

,.     12 

8,118 

+    1.9 

19 

28,4^7 

+  1,760 

6-6 

•  • 

Llandudno-Col.  Bay 

,.    10 

406 

+      28 

233 

3,706 

+      2l'J 

6-5 

•  • 

Loud.  Eleo.  Ry.  Co. 

..    11 

37,065 

—    430 

19' 

270,900 

+  8,490 

21-26 

•  • 

Mersey  Railway    . . 

H       11 

4  826 

+      26 

19 

89,221 

—     1:8 

4-6 

•  • 

Metropolitan  Rly... 

„    12 

82,880 

—   649 

19 

811,886 

-9,760 

26-76 

•  • 

Met.  District  Rly,.. 

H        11 

24,788 

+    781 

19 

237,241 

■*   44,605 

26 

•  • 

Anglo- Argentine    . . 

,.    18 

101,863 

+  3,715 

981.203 

+  87  426 

,  , 

«• 

|Auckland    . . 
Bombay  (B.B.T.)  .. 

April    6 

17,472 

+  1,088 

172.044 

+  18,496 

28-8 

•  • 

Mar.  29 

6,106 

+    822 

18 

89,005 

+  2,516 

•  • 

•  • 

•Brisbane    . . 
3rlt.  Colombia  Rly. 

,  , 

, . 

•  • 

•  • 

.  , 

. 

•  • 

•  • 

•  • 

•  • 

Calcutta 

May  11 

8,063 

•h    406 

.  • 

•  ■ 

•  • 

•  • 

Cape  Electric  T.Ld. 

• . 

•  • 

•  • 

•  • 

{Kalgoorlle,  W.A... 

April 

8,084 

•  • 

4 

12,036 

•  • 

ao*6 

•  • 

1  Lisbon        .. 
Madras 

.. 

.. 

•  • 

April  80 

1.708 

+    144 

13  007 

+   1.167 

X8'5 

.. 

(Montevideo 

April 

28  0  4 

+  2  778 

'6 

185,8til 

+  19,185 

•7S 

Perth  (W.A.) 

May  10 

8,784 

+    612 

•  • 

36,867 

+  4,b76 

3B 

•  • 

•  • 

*  Compared  with  tho  corresponding  period  of  1911. 
:  Includes  horse,  steam  and  other  receipts. 


\  One  week  only. 
I  One  month, 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    A>D   I'OWER    COMPANIES. 


NAME. 


Boomemouth  &  Poole,  Ord.    . . 

Do.    44%Pref 

Do.    Second  6  %  Pref. 

Do.    ii  %  Deb.  Stock  . . 
Brompton  &  KenBington,  Ord... 

Do.    7  %  Cum.  Pref 

Central   Electric  Supply,  4  % ) 

Guar.  Deb. ) 

Charing  Cross,  West  End  &  City 

Do.    ii  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
ii  %  Ciim.  Pref.  J 

Do.         Do.  4%  Deb 

Chelsea,  Ord. 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

Do,    44  %  Second  Deb. 
EdmondBon'g,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Deb 

Hov* 


100 


DiTidendb 
for 


*i 


Closing 
Quotations 

May  14tli. 


^^0, 

104—  11 

100  —102 
8i-  8; 
71-    81 

98  —101 

44—    5 
4i-    42 

8i-    43 

95  —  98 

98  —101 
21  —  2.3 
174-  194 

119  —123 

101  —104 
lOi-  Hi 

Hi-  m 

108  —110 

99  —102  xd 

*-     i 

3-    .34 
86  —  89 

4i-    4? 

44—    4| 
93  —  96 

64—    7 


RUe  '.  Present 
+  or  '   Yield 
Fall  ;     P.O. 


JJ 


+  1 

+  1 


+  i 

-i 


*  8.  d. 

6    4  9 

4  12  3 

6    9  1 

4    8  8 

6  14  a 

4  6  2 

8  19    8 

5  0    0 
4  14    9 

6  2  10 


6  8 
2  7 
1  10 

8    3 


Nil 
Nil 

5  12 

6  8  1 

5  5  3 
4  13  9 

6  8  7 


tTAME. 


Rise  Preaen 
+  or ,  Yield 
FaU      p.0. 


Kensington  4  Knlghtsbridge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord 

Do.    6%P-ef 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    4J%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland  Electric  Corporation  I 

44  %  First  Mort.  Deb.  J 

Newcastle-on-Tyne  5  %  Pref.,  1 

Non-Cum.  J 

North  Metropolitan  Power  Sup- 1 

ply,  5  %  Mortgages  (Red.) ) 

Netting    Hill,    6  %  Non-Cum. ) 

Pref. ; 

Oxford  

St.  James*  and  Pall  Mall,  Ord. 

Do.    7  %  Pref 

Do.    84%  Deb 

Smithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  MetropoHtan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5%  Cum.  Pref 

Do.    44  %  First  Mort,  Deb.  . , 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power,  1st  Mort,  Bda. 
Canadian  Qen.  El.  Com, 

Do.    7%  Pref 

Cordoba  Lit.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  J 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb. ) 

Eleo.  Dev.  Ontario.  S    %    1st ) 

Mort.  Bonds  J 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kaministiquia  Power,  6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  Ist  Mort.  Deb, 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  Ist  Mort.  Gold  Bds. 


5 

6 

6 

5 

84 

7t 

6 

5 

6 

100 

6 

5 

$100 

7 

7+ 

$100 

7 

7 

1 

8 

3+ 

100 

6 

100 

6 

6 

100 

6 

5 

$500 

5 

6 

10/- 

Nil 

. 

1 

6 

6 

$500 

6 

6 

5 

100 

6 

6 

,  , 

« 

5 

$100 

4 

4 

$100 

7 

7 

6 

6 

51-    5i 

7|-    8J 

5  —    5i 

944-  964 

114  -118 

118  —122 

13 15 

IB —        1  rt 

94  —  97 
93  —  95 

83  —  86 

92  —  94 

7  « 

103  —105" 
2J 22 

1024-1054 
874—  894 
854-  874 

105  —107 
96  —  £8 


.^3xd 


6  2  2 

,  , 

4  6  2 

4  15  3 

,  . 

5  8  8 

+  4 

5  18  8 

, , 

5  14  9 

, , 

3  4  0 

5  3  1 

•  • 

6  6  4 

6  16  3 

5  6  5 

.. 

Nil 

,  , 

8  6  0 

•• 

4  15  3 

"  * 

4  14  9 

+  1 

5  11  9 

-A 

4  11  5 

+  1 

6  10  10 

5  2  0 

Monterey  Rly.  Light  &  Power, ) 

5  %  1st  Mort.  Deb.  J 

Montreal,  Ut.,  H.  and  Power   . . 

Northern,  Lt.,Powerand  Coal, ) 

5  %  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Elec.  Co.,  Montreal,  44  %  ) 

1st  Mort.  Deb.  J 

Shawinigan  Water,  Capital 

Do,    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ) 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  j 


100 

6 

5 

$100 

7 

8 

$500 

6 

Stock 

10 

Do. 

6 

6 

j  Do. 

6 

5 

1  100 

44 

*^i 

$100 

4 

B+l 

i  $500 

6 

6  1 

!  Stock 
Do. 

n 

** 

4 

100 

6 

6 

1 

Nil 

Ilia. 

100 

6 

6 

874—  89i 

207  -212  xd 

39  —  41 

245  — 255 
112  —117 
103  —105 

99  —101 

137  —141 
1084-110* 
104!— 106" 
1004—1024 

924-  944 

53 —        32 

105  —107 


5  11  9 
8  15  6 

12    3  10 

3  IS  6 

6  2  7 

4  15  3 

4    9  1 


10  11 

10    6 

4  11 

7  10 


6    6  10 


+  i  t  6  12    2 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do,    6%  Pref 

Do,    Def 

Anglo  -  Portuguese    Tel.,  6  %  ) 
Mort.  Deb.  j 
Chili  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord, 

Do,    10  %  Cum,  Pref 

Do.    44  %  Debs. 
Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %l 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort,  Deb 

Eastern  Extension 

Do.    4%  Deb .' 

East  and   8.   Africa  Tel,  4  %l 
Mt.  Db.  Mauritius  Sub.) 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph       . '. 
Indo-European  Telegraph 
Maokay  Companies  Common  . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partic.  Pref. 


10 
Stock 

$100 
$1000 
Stock 

Do. 

Do. 

100 

6 

Stock 

10 

10 

5 

5 

60 

10 

100 

Stock 

Do. 

Do. 

10 

Stock 

26 

10 

10 

10 

25 

$100 

$100 

1 

1 


Nil 

4+ 

6 

6 

8 

8t 

4 

4 

83 

8 

6 

6 

80/- 

SO/- 

5 

6 

7 

. 

4 

4 

6 

6+ 

10 

10 

4 

4t 

10 

10 

44 

44 

44 

^1 

5 

44 

7 

84 

4 

7 

4 


6 

18 

18 

6 

4 

5 

16 


44 

61 

84 

4 

6t 

4 

4 

6t 
6 
18 
6f 
6+ 
4 


7i-    71 

974-  99s 
1484—1504 

95  —  97 

65  —  67 
IC74— 1084 

25i—  26i 

1C2  —104 

n-  8 

824—  844 
9i—  10? 
17  -  18 

W^    Si 
99  —101 
74-    8xd 

99  -101 

1854—1384 

8O4—  824 
994— 1014  xd 
IVi-  138 
9b  — lOi 

97  —100  xd 

lOJ-  11  g 
13  —  184 
:i0i-  31 J 

68  —  00 
87  —  90 

69  —  72 

ej-   68 

4-    6J 


4  i 
+  1 

-'i 
+  1 


+14 
+  1 


+  3 

+"i 
■f'a 

4l 

-i 


5  0 

6  6 
4  2 
4  9 
6  10 
6  14 

4  16    2 

4  10  4 
4  14  8 
6  11 
6  11 
6 
6 

9 

5 


7 
1 

6  8 
1  S 
1 
0 


4 
6 

4    9  1 

6    1  1 

4    4  10 

8  18  10 

6    2  9 

8  19  3 

4    0  0 

6    5  6 

4    9  0 

6  15  2 

6    8  4 

6  11  1 

6  11  1 


Monte  Video  Telephone,  Ord,  , . 

Do,    5  %  Pref 

National  Telephone,  Pref, 

Do.    Def 

Do.    5  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do,    6%  Cum,  Pref 

Do,    4  %  Red.  Deb 

Pacific  and  European  Tel,,  4  %  )  1 
Guar,  Debs, )  I 

Renter's       | 

Submarine  Cables  T^'ust  .     1 

Telephone  Co,  of  Egypt,  44  %  I  I 
Deb.  Red. )  , 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . .        . .  | 

Do,     4   %   Debs.,  1   to   1,600 1 
guar,  by  Braz.  Sub.  'Tel. ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  4.\  >\,  Fdg.  Bonds 


1 
1 

Stock 

Do. 

6 

100 

1 

1 

Stopk 

Do. 

8 
Cert. 

Stock 

6 
6 
3) 
100 


10 

11 

10 

6 

10 

6 

100 

6 

10 

7 

Stock 

4 

$1000 

*i 

6 

6 

6 

6 

6 

6t  ' 

6 

6+ 

6 

6 

44 

44 

8 

8 

6 

6 

4 

4 

4 

4 

6 

6t 

6 

6 

44 

4J 

8 

8 

6 

6 

84 

Si 

4 

4 

«^ 

Ji 

1—    IJxd 

994—1024 

lc9  —161 

100  —101  xd 
IJf-liaxd 
Ij-    IJxd 
89  —  91. 

994— lOli 


iii- 
127  - 


+  1* 
+  ti 

-"a 


-  llj         +  i 
-130  xd  I     . 


99  —101 


3- 
11 
6 
6 

6f 
4 
4i 


34 
11 
J-  lOJ 
1024—1043 

isi—  isl 

98  —100 
100  —103 


-n 


+  4 
— 1 


6    6 
6  10 


4    7  9 

4  13  0 

4  16  0 

4    8  0 

8  18  10 


3  8 

4  12 


4    9    1 

6    1 
4    8  11 

3  6    8 

4  2    I 

3  11  5 
6  9  1 
6  17    1 

4  16  8 
6  2  9 
4  0  0 
4    7  6 


*  Unless  utherwise  stated,  all  shares  are  folly  paid. 


i  Interim  dividend. 


CoKiiili:i«a.ed     <3rx    neicti     x>a.tfe 
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SHARE    LIST    OF    ELECTRICAL    C OMT ANTES— (.Contmv^d.) 

ELECTRIC   RAILWAYS    AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ord.  . . 

Do.    5  %  Pref 

Do.    4J  %  Deb 

Brit.  Elec.  Trac,  6  %  Pref. 


Do.  Deferred 

Do.  6%Cuin.Pr'f. 

7%  Non-Cum.  Pr'f. 
6  %  Perp.  Deb.      . . 
4J  %  2nd  Deb. 
Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 
Do.    5%  Pref.,  1891     .. 
Do.         1896    .. 
Do.         1901     .. 
Do.         1903     .. 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref . 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 

London  Elec.  Railw'ys,  4  %  Deb. 

London  United  Trams,  5  %  Pref. 

Do.    4  %  Deb 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Stock 

or 
Share, 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 

for 

1910. 

1911. 

Nil 

Nil 

6 

6 

4i 

ii 

6 

5 

6 

4* 

^ 

8 

8 

4 

4 

a 

2 

4 

4 

14 

IS 

5 

6 

5 

6 

5 

6 

5 

5 

4 

4 

6 

6 

Nil 

Nil 

6 

^ 

44 

'■ih 

a* 

4 

4 

6 

5 

4 

4 

Nil 

4 

4 
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THE    CHARACTERISTICS   OF  COPPER  AND 

ALUMINIUM     OVERHEAD    LINE 

CONDUCTORS. 


By  E.  V.   PANNELL. 


{Concluded  from  puije  773.) 

In  predetermininfj:  the  forces  acting  on  the  conductors 
at  the  lower  temperature  limit  of  22°  F.  it  is  necessary  to 
take  into  account  the  wind  pressure.  In  calculating  the 
maximum  deflection  due  to  the  hi<i;hest  summer  temperature, 
however,  wind  pressure  must  be  eliminated.  Apart  from 
the  physical  impossibility  of  a  hurricane  blowing  at  100°  F., 
it  is  necessary  to  calculate  the  maximum  deflection  in  a 
vertical  direction  in  order  to  estimate  the  necessary  height  of 
the  pole  or  other  supporting  structure  ;  in  other  words,  the 
deflection  in  still  air  is  what  is  required.  Home  manipula- 
tion is  necessary  to  allow  for  this  change  in  the  conditions, 
and  the  author  has  found  it  convenient  to  use  a  graphic 
method  for  effecting  this. 

The  conditions  obtaining  at  22  F.,  as  has  been  seen,  are 
expressed  by — 

I  =  w  /2/8  a  s. 

It  will  be  noticed  that  all  save  c  and  s  are  constant ; 
hence — 

h  =  k/s,  and  3  s  =  k. 

If,  now,  the  wind  pressure  disappears,  the  state  of  affairs  is 
given  by — 

a,  =  \y  PjS  a  Sj,  i.e.,  5  =  kJs,. 

Ample  information  is  available  for  the  estimating  of  k  and 
Ki ;  the  latter  being  obtained,  a  locns  is  fixed  for  fj  =  Kj/Si. 
This  curve  plotted  for  a  200-ft.  span  in  aluminium  is  shown 
in  fig.  6,  whilst  at  the  top  of  the  diagram  is  the  elastic  exten- 
sion curve  plotted  downwards  to  represent  a  contraction. 
This  is  obtained  simply  by  multiplying  the  stress  by  the 
elastic  constant  and  by  the  length  of  span.  The  variation 
of  deflection  with  extension  of  the  cable  is  calculated  from  the 
equation  already  given — 

L  =  /  +  8  a-'  /3  Z, 

hence  a  series  of  deflection  curves  can  be  plotted  from  the 
values  in  the  elastic  extension  curve.  The  points  where 
these  lines  intersect  the  c\  S,  hyperbola  show  the  positions 


The  accuracy  of  the  methfxl  depends  wholly  njon  the  valaes 
chosen  for  elasticity,  and  there  is  room  for  a  considerable 
amount  of  experimental  work  in  this  connc-ction.  Vc— 
little  reliable  information  is  available  respecting  the  phy si- 
properties  of  stranded  cables,  and  with  the  broadening  of 
the  field  of  electric  f»ower  transmission  such  data  must  be 
extended. 

The  respective  deflections  on  the  copper  and  alamininm 
cables  with  and  without  wind-pressure  are  shown  in  fig.  7. 
These  curves,  together  with  the  figures  in  Table  III,  snm- 
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Fig.  7. — DiAGR.\MS  showing  Comparative  Deflections  on  Copper  and  Aluminium 

OvERHKiVD  Conductors. 

where  the  catenary  and  elastic  laws  coincide  and  give  the 
actual  deflections  which  the  conductor  will  take  up,  with  the 
corresponding  stresses. 

A  computation  such  as  this,  although  somewhat  laborious, 
is  the  only  means  of  predetermining  the  actual  conditions 
obtaining  when  an  elastic  conductor  is  used  for  aerial  work. 


0        1000    2000    3000    4000    5000    6000 

Stress  — lb.  per  souare  men 

Fig.  6.— Graphical  Method  for  Determining  the  Redcced 
Deflection,  with  a  Reduction  of  Stress.  Aluminium 
Cables,  200-ft.  Span. 

marise  all  the  foregoing  calculations,  and  it  will  Ije  seen 
that  they  are  plotted  to  a  base  representing  equivalent 
sectional  area  which,  of  course,  is  a  function  of  current- 
carrying  capacity.  Thus  the  two  materials  are  hero 
brought  into  line  on  the  fairest  possible  basis  for  comparison. 
Analysis  of  these  results  is  very  instructive — it  being  seen 
that  the  maximum  amount  by  which  the  deflection  on  an 
aluminium  line  exceeds  that  for  copper  is  about  :55  per  cent. 
With  smaller  sizes  of  cable  than  0"1  sq.  in.  of  course  this 
ratio  will  increase,  but  this  illustrates  the  fallacy  of  the 
statement  frequently  made  to  the  efl'ect  that  aluminium  is 

only  suitable  for  small 
100  Fahr  No  Wind  Rud     uuimportaut 

transmission  schemes. 
It  is  exactly  for  the 
large  power  lay-outs 
that  the  advantages 
are  best  shown,  and 
the  greater  the  amount 
of  power  transmitted 
the  better  become 
both  the  technical  and 
economic  features  of 
aluminium.  The  only 
point  oi>en  to  ciuestion 
is,  .at  what  section  of 
cable  does  aluminium 
become  sujvrior  to 
copper  ?  The  present 
investigation  is  carried 
down  to  a  section  of 
approximately  ^V  sq. 
in.,  or  100  amperes 
carrying  capacity  in 
copper,  and  it  does 
not  seem  that  any  pre- 
ponderating disadvan- 
tage accrues  from  the 
replacement  of  copper 
by  aluminium.  If,  how- 
ever, the  matter  were  carried  further,  down  to  very  small  cross- 
sections,  then  the  large  deflections  necessary  owing  to  allow- 
ance for  wind  pressure  would  cause  trouble  in  spacing  the 
eonductors. 

In  dealing  with  power  transmission  at  the   present  day, 
however,  there  is  a  far  more  valid  objection  to  small-section 
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conductors  than  the  matter  of  deflection,  and  that  is  the 
phenomenon  of  corona.  It  has  long  been  known  that  high 
transmission  pressures  occasion  a  loss  due  to  brush  discharge 
from  the  conductors,  and  more  recent  investigations  have 
shown  that  the  glow  which  surrounds  the  conductor  below 


TABLE  III.- 

—Deflections 

UNDER  Extreme  Conditions. 

Section,  sq.  in. 

lOO-ft.  span. 

200-ft.  span. 

400-ft.  span. 

Copper. 

Alum'm. 

Copper. 

Alum'm. 

Copper.   Alum'm. 

Copper. 

Alum'm. 

1)  Tenqieratv  n 

>  22°  F. 

30  lb.  wind  presfivre.     Dpf/fciionx 

0-10 

0-16 

073 

108 

2-92 

4-30 

11-68 

0-20 

0-3,S 

Ooi) 

076 

2-36 

304 

9-45 

0-so 

0-50 

0-52 

0-62 

2-07 

2-48 

8-30 

0-40 

0-66 

049 

054 

1-95 

2  16 

7-80 

0-.50 

0-83 

0-48 

051 

190 

204 

7-60 

0-60 

100 

047 

0-48 

1-89 

192 

7-51 

0-70 

1-17 

0-47 

o-4(; 

1-88 

1-84 

7-50 

080 

1-33 

0-46 

0-45 

1-88 

1-80 

7-50 

(2)   'lemperatnre 

22°  F. 

Xo  wind. 

0-10 

016 

0-45 

0-48 

2-17 

310 

10-50 

0-20 

033 

041 

040 

1-85 

1-85 

&-40 

0-30 

OoO 

0-405 

0-35 

1-80 

1-45 

770 

040 

066 

0-40 

0-30 

175 

1-35 

7-30 

0-50 

083 

040 

0-28 

170 

125 

710 

0-60 

100 

0-40 

0'27 

1-65 

120 

7-00 

070 

117 

039 

0-26 

1-60 

1-15 

7-00 

0-80 

1-33 

039 

026 

1-59 

no 

6-90 

(3)  Temperature  100°  F.     No  wind. 


O'lO 
020 
0-30 
0-40 
0-50 
060 
070 
0-80 


016 

0-96 

1-45 

3-50 

470 

12-10 

033 

0*90 

1-40 

3-40 

3-65 

10-20 

0-50 

090 

1-35 

335 

8-.30 

9-60 

0-66 

0-89 

1-32 

3-29 

325 

940 

0-83 

0-89 

r.30 

338 

3-20 

930 

100 

0-89 

1-25 

325 

315 

925 

117 

0-88 

120 

3-22 

3-12 

9-22 

1-.33 

0-88 

1-20 

3-20 

310 

920 

in  feet. 

17-20 
12-20 
9-90 
8-65 
8-16 
7-70 
7-36 
7-20 


15-30 
1090 
8-60 
7-30 
6-65 
620 
6-00 
600 


16-50 
1270 
11-00 
9-80 
9-40 
9-15 
9-00 
8-90 


the  limits  of  the  brush  discharge  is,  in  itself,  a  source  of 
considerable  loss.  The  most  recent  theories  on  the  subject 
are  those  of  Watson  ("  Losses  off  Transmission  Lines  due 
to  Brush  Discharge,"  Journal  I.^.Ya.,  Vol.45,  No.  202)  and 
Peek  ("  Law  of  Corona,"  Proceedings  Am.I.E.E.,  Vol.  XXX, 
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such  high  working  pressures  are  by  no  means  imminent  for 
British  transmission  schemes,  it  should  be  remembered  that 
our  climate  corona   will  form  at   an   appreciably    lower 


in 


voltage  than  in  the  drier  atmospheric  conditions  obtaining  on 
the  American  Continent.  There  is  thus  every  reason  for 
believing  that,  other  things  being  equal,  the  larger  diameter 
conductor  will  carry  a  given  pressure  with  a  lower  corona 
loss.  This  is  the  main  reason  which  dictated  the  exclusive 
use  of  aluminium  on  the  transmission  system  of  the  Ontario 
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A  =  Conductors ;  b  =  Insulators ;  c  =  Poles. 

Fig.  9. — Approximate  Figures  for  Cost  of  Material  per  Mile. 


No.  7),  both  of  which  are  masterly  investigations  of  an 
Bxtremely  involved  problem.  The  feature  which  has  been 
brought  out  most  strongly  is  the  rapid  augmentation 
of  corona  loss,  with  a  reduction  in  the  size 
of  the  conductor.  At  working  pressures  of  80,000  volts 
and  over,  i,his  difficulty  is  a  very  real  one,  and  the  use  of 
tubular  conductors  has  been  proposed  in  order  to  increase 
the  radius  and  diminish  the  liability  to  discharge.    Although 


Fig.  8. — Diagram  showing  Cost  op  A-type  Wooden  Poles. 

Commission,  which  operates  at  110,000  volts.  The  30  per 
cent,  greater  diameter  of  the  aluminium  conductor  over  the 
equivalent  copper  is  a  powerful  advantage  for  high-pressure 
systems. 

The  matter  of  supporting  structures  for  the  conducting 
line  has  next  to  be  considered,  and  on  this  point  considerable 
diversity  of  opinion  prevails.  The  single  wooden  pole  has 
been  almost  totally  displaced  in  America  by  the  built-up 
lattice  steel  tower,  mainly  on  the  score  of  mechanical  stability. 
"Whilst   this  is  justifiable   in  the   very  large   transmission 

schemes  common  on 
the  American  Conti- 
nent, it  is  doubtful 
whether  the  advantages 
of  steel  towers  would 
be  as  great  in  this 
country.  Not  only 
would  the  cost  of  such 
structural  steelwork  be 
greater  on  account  of 
the  necessarily  lower 
aggregate  weight 
required,  but  wooden 
poles  can  be  obtained 
in  England  far  superior 
in  durability  and  scien- 
tific design  to  those 
hitherto  used  abroad. 
For  span  lengths,  such 
as  have  been  considered 
in  this  investigation — 
viz.,  up  to  400  ft. — the 
A  type  of  pole  amply 
takes  care  of  the  stresses 
due  to  a  double  three- 
phase  network,  except 
with  abnormally  large 
sections  of  cable,  or 
with  extremely  high 
voltages.  Neither 
of  these  latter  conditions  used  be  anticipated  in  the 
immediate  future  of  British  transmission  schemes,  and  it 
would  seem  that  this  type  of  pole  is  amply  sufficient  for 
such  projects.  In  estimating  the  cost  per  mile  of  line, 
therefore,  A-type  poles  have  been  assumed  of  appropriate 
strength  and  of  sufficient  height  to  maintain  a  minimum 
distance  of  22  ft.  between  the  ground  and  the  lowest  point 
of  the  wire.     The  approximate  cost  of  such  poles  is  shown 
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in  the  corves  of  fig.  8,  and  values  have  been  chosen  from 
these  curves  for  plotting  in  tlio  "  cost  j^er  mile  "  diagrams 
(fig.  'J).  The  latter  represent  the  cost  per  mile  of  material 
for  a  high-pressure  double-circuit  three-phase  line,  com- 
prising the  costs  of  metal,  poles  and  insulators.  Analysis  of 
these  curves  will  show  that  in  no  case  does  the  extra  cost  for 
the  poles  on  the  aluminium  lines  aj^proach  the  value  of  the 
saving  efifected  on  the  line  conductors. 

This  is  a  most  important  result,  as  it  refutes  the  state- 
ment often  made,  that  a  saving  on  the  cost  of  Une  conductors 
does  not  imply  a  saving  on  the  whole  expenditure.  For 
very  small  amounts  of  power,  of  course,  ^e  cost  of  poles  and 
insulators  will  be  of  relatively  greater  magnitude,  but  in 
such  cases  the  nearest  stock  size  of  pole  would  be  requisi- 
tioned, and  would  be  pressed  into  service  regardless  of  the 
line  conducting  material. 

If  it  be  granted  that  the  poles  along  the  run  of  the  line 
need  to  be  somewhat  stronger  and  more  expensive  for  alu- 
minium than  for  copper,  the  reverse  is  the  case  with  strain 
poles,  and  all  structures  which  have  to  take  the  longitudinal 
stress  of  the  line.  The  stresses  in  the  aluminium  conductors 
being  some  20  per  cent,  lower  than  the  equivalent  in  copper, 
there  is  much  less  liability  of  the  poles  coming  down  due 
to  a  breakage  of  one  or  more  conductors.  Where,  however, 
steel  towers  are  used  they  will  be  designed  especially  for  a 
copper  or  an  aluminium  line.  In  the  former  case,  the 
towers  will  have  a  greater  strength  in  the  direction  of  the 
line  than  the  latter,  whilst  the  transverse  strength  will  be 
in  the  reverse  proportion.  Hence,  it  is  reasonable  to  believe 
that  steel  towers  for  an  aluminium  transmission  line  need 
not  cost  much  more  than  those  for  a  copper  line. 

Problems  connected  with  erection  are  for  the  most  part 
common  to  both  conducting  materials,  and  for  this  reason 
scarcely  need  treatment  in  this  article.  The  jointing  problem 
has  been  solved  in  both  cases  by  the  adoption  of  the  torsion 
joint,  in  which  the  conductor  ends  are  run  into  a  fig.  8  or  oval 
section  sleeve  and  twisted  up.  In  straining  up  the  con- 
ductors the  dynamometer  should  always  be  used  with  reference 
to  a  table  of  stresses.  Adjustment  by  gauging  the  deflection 
is  unsatisfactory,  whatever  be  the  method  employed.  It  should 
be  remembered  that  the  cable  should  be  stressed  up  to  its 
elastic  limit  and  then  let  down  again,  for  the  reason  that  if 
this  be  not  done  it  will  take  up  a  permanent  set  in  the  first 
gale  of  wind  and  deflect  considerably  more  than  the  calculated 
amount.  Neglect  of  this  precaution  has  been  largely  respon- 
sible for  the  abnormal  deflections  reported  on  certain  aluminium 
lines.  This  operation,  of  course,  calls  for  the  use  of  a  dynamo- 
meter, and  can  in  no  wise  be  accomplished  by  merely  sighting 
from  pole  to  pole.  In  this  paper  deflection  instead  of  stress 
curves  have  been  plotted,  but  from  the  former  a  table  of 
stresses  can  be  readily  prepared  and  should  always  be  employed 
on  erection  work. 

In  conclusion,  the  author  would  say  that  this  short  thesis 
was  intended  to  be  by  no  means  an  exhaustive  treatise  on  the 
subject  of  the  title,  but  merely  an  example  in  the  use  of 
some  simple  rules  to  facilitate  comparison  between  copper 
and  aluminium  line  conductors.  Much  of  the  information 
relative  to  the  use  of  the  latter  metal  is  here  published  for 
the  first  time,  and  the  author's  best  thanks  are  due  to  Mr. 
Arthur  Jacob,  of  the  British  Aluminium  Co.,  Ltd.;  for  per- 
mission to  use  the  same. 


RECOVERY    OP    CONTRACT    PRICES 
WITHOUT  THE   ENGINEER'S  CERTIFICATE. 


[from  our  legal  contributor.] 


The  contractor  who  has  undertaken  to  carry  out  work 
"  subject  to  the  approval  of  the  engineer,"  sometimes  finds 
himself  in  the  awkward  position  of  having  failed  to  secure 
that  approval.  The  result  is  that  he  fails  to  obtain  the 
certificate,  which,  according  to  the  terms  of  the  contract,  is  a 
condition  precedent  to  the  payment  of  any  part  of  the  con- 
tract price.  In  these  circumstances,  he  not  unnaturally  asks 
himself — In  what  circumstances  may  the  certificate  be  dis- 
pensed with  ? 


It  is  clear  law  that  in  the  ordinary  course  a  certificate 
may  be  made  a  condition  precedent.  As  Lord  .Justice 
Mellish  said,  in  Sharpe  v.  San  Paulo  Railway,  187::5,  L.Pt.B., 
Ch.  597  :  "  A  contract  may  be  so  framed  as  under  ordinary 
circumstances  to  take  away  the  jurisdiction  of  Courts  of 
law  and  Courts  of  equity  to  determine  what  is  the  amount 
payable  under  the  contract.  Wherever,  according  to  the 
true  construction  of  the  contract,  the  party  only  agrees  to 
pay  what  is  certified  by  the  engineer,  or  what  is  found  to  be 
due  by  an  arbitrator,  and  there  is  no  agreement  to  pay 
otherwise — that  is  to  say,  in  every  case  where  a  certificate  of 
the  enfiineer  or  arbitrator  is  made  a  condition  precedent  to 
the  right  to  recover,  then  the  Court  has  no  right  to  dis- 
pense with  that  which  the  parties  made  a  condition  pre- 
cedent, unless,  of  course,  there  has  been  some  conduct  on 
the  part  of  the  engineer  or  company  which  may  make  it 
inequitable  that  the  condition  precedent  should  be  relied 
upon." 

It  is  to  the  proviso  of  this  very  clear  statement  of  the  law 
that  the  harassed  contractor  will  turn  in  order  to  escape  from 
what  he  considers  the  unjust  decision  of  the  engineer  ;  for 
it  is  obvious  that  if  a  certificate  has  Ijeen  fraudulently  or 
coUusively  withheld,  or  if  there  has  been  a  prevention  by  the 
employer,  whether  by  collusion  with  the  engineer  or  other- 
wise, a  certificate  may  be  dispensed  with. 

In  this  matter  of  granting  certificates,  an  engineer  is  in 
a  position  very  similar  to  that  of  an  arbitrator.  He  must  be 
impartial  as  far  as  he  can  be,  consistently  with  the  natural 
bias  due  to  his  position  as  adviser  of  one  of  the  parties,  and 
he  must  do  nothing  inconsistent  with  a  judicial  position. 
Any  bias,  therefore,  unknown  to  one  of  the  parties,  or  any 
conduct  inconsistent  with  his  judicial  capacity  would,  it 
would  seem,  dispense  with  his  certificate. 

The  offence  may  consist  not  merely  in  withholding  a 
certificate,  but  in  granting  a  certificate  for  less  than  is  justly 
due.  For  instance,  to  borrow  an  illustration  which  concerned 
an  architect  and  a  local  authority  (Page  v.  Llandaff  R.D.C. 
(1901)  2  Hudsons'  "  Building  Contracts,"  347),  it 
appeared  that  the  plaintiff  was  employed  by  the  de- 
fendant Council  to  construct  certain  works.  In  the 
contract  it  was  provided  that  "  the  decision  of  the  surveyor 
with  respect  to  the  value,  amount,  state  and  condition  of  any 
parts  of  the  works  executed,  or  of  any  part  thereof,  altered, 
omitted  or  added,  and  also  in  respect  to  any  and  every 
question  that  may  arise  concerning  the  construction  of  this 
contract,  or  the  said  plans,  drawings,  specification,  or  bill  of 
quantities,  or  schedule  of  prices,  or  the  execution  of  the  works 
hereby  contracted  for,  or  in  anywise  relating  thereto,  shall  be 
final  and  without  appeal."  Disputes  arose,  and,  after  pro- 
tracted negotiations,  the  surveyor  gave  his  final  certificate. 
The  plaintiff  brought  an  action  against  the  Council,  in  which 
he  alleged  that  the  surveyor's  final  certificate  "was  not 
honestly  made  or  given  in  the  exercise  of,  or  reliance  upon, 
his  own  judgment,  but  was  made  and  given  by  reason  of  :he 
interference  of,  and  in  obedience  to,  the  directions  and  orders 
of  the  Council."  It  was  held  that  as  the  Council  had  inter- 
fered (though  without  any  fraud  on  their  part)  with  the 
surveyor  in  the  exercise  of  his  functions  as  quasi-arbitrator 
between  the  parties,  the  final  certificate  was  not  conclusive 
and  binding  on  the  contractor. 

Mr.  Hudson,  in  his  "  Building  Contracts,"  divides  the 
cases  in  which  a  certificate  possibly  may  be  dispensed  with 
into  four  classes,  viz.  :  (i)  Those  where  fraud  or  collusion 
is  alleged  ;  (ii)  those  where  fraud  only  is  alleged ;  (iii) 
those  where,  before  or  after  the  giving  of  the  certificate,  the 
engineer  has  shown  that  he  will  not  be,  or  is  not,  impartial  ; 
(iv)  those  where  the  employer  interferes  with  the  engineer 
either  before  or  after  the  giving  of  the  certificate. 

1.  Cases  of  Fraud  and  Collusion. — It  is  obvious  that  fraud 
and  collusion  between  the  engineer  and  the  employer  are  fol- 
lowed by  injustice  to  the  contractor,  and  it  is  not  necessary  to 
quote  authorities  in  support  of  the  proposition  that  such 
conduct  vitiates  a  certificate  when  granted,  or  justifies  the 
contractor  in  suing  the  employer  direct.  When  no  certifi- 
cate is  forthcoming,  the  difl[iculty  is  to  prove  the  fraud 
and  collusion  as  illustrating  the  circumstances  in  which 
a  jury  will  be  ready  to  find  collusion :  reference 
may  be  made  to  a  case  heard  in  the  Colony  of 
Victoria.  There  an  action  was  brought  by  contractors 
against  Water  Commissioners  on  an  engineering  contract :  the 
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plaintiff  alleged  due  performance,  and  that  the  engineer 
fraudulently,  and  in  collusion  with  the  employers,  had  refused 
to  certify.  It  appeared  that  the  Commissioners  had  passed  a 
resolution  that  a  certificate  should  be  given  ;  the  engineer 
professed  to  comply,  but  gave  a  document  which  was  useless 
as  a  certificate,  but  expressed  his  willingness  to  certify  if  he 
were  personally  released  from  all  responsibility.  The  con- 
tractors applied  to  the  Commissioners  to  dismiss  the  engineer 
and  appoint  another  who  would  act  according  to  the  contract. 
This  the  Commissioners  refused  to  do.  The  jury  found  that 
there  was  collusion.  On  demurrers  :  Held  that,  though  the 
engineer  refused  to  give  a  final  certificate,  it  was  open  to  the 
jury  to  find  from  his  acts  and  conduct  that  the  work  had 
been  completed  to  his  satisfaction.  But  that  the  contractor 
cannot  recover  from  the  employer  unless  it  be  alleged  and 
proved  that  the  certificate  was  refused  in  collusion  with  the 
employer.  Held  also,  that  an  engineer  to  whose  satisfaction 
work  is  to  be  done  is  not  an  arbitrator,  but  a  skilled  agent 
of  the  employer  ;  but  that  he  owes  a  duty  to  the  contractor 
as  well  as  to  the  employer,  and  is  bound  to  act  fairly  towards 
both  parties.  Young  t\  Ballarat  Water  Commissioners 
(187!)),  4  Vict.  L.R.  (Law)  30(). 

Fraud  on  the  part  of  an  engineer  and  collusion  with  the 
employer  may  also  be  sufficient  to  support  an  action  by  the 
contractor  against  the  engineer  alone  for  damages  occasioned 
by  the  withholding  of  a  certificate.  For  instance  in 
Ludbrook  v.  Barrett  (1877)  46  L.J.C.P.  798,  when,  under 
a  building  contract,  it  was  a  condition  precedent  to  payment 
that  the  builder  should  execute  the  works  to  the  satisfaction 
of  a  named  architect :  Held,  that  an  action  could  be  main- 
tained against  the  architect  for  collusively,  fraudulently,  and 
to  the  injury  of  the  builder,  refusing  to  certify  that  he  was 
satisfied  with  the  works. 

2.  \V7icre  Fraud  alone  is  Alleged. — Where  fraud  on  the 
part  of  the  employer  leading  to  the  withholding  of  a  certifi- 
cate can  be  proved,  he  may  be  made  liable  ;  but  he  cannot 
be  held  liable  for  the  fraud  of  the  engineer,  unless  he  also 
colluded  with  him.  In  the  case  of  Smith  v.  Howden  Union 
Rural  Sanitary  Authority  and  Fowler  (H.B.C.  151)  it 
appeared  that  the  plaintiff  by  agreement  in  writing,  dated 
August  5th,  1885,  contracted  to  construct  certain  specified 
sewers  for  the  defendant  Union  for  the  price  of  £2,616, 
payable  on  certificates  by  the  engineer  of  the  Union.  There 
was  also  a  clause  providing  that  extras  must  be  ordered  in 
writing.  The  plaintiff  commenced  in  August,  1885,  and 
though  the  work  was  not  a  success,  proceeded  according  to 
the  specification  and  following  the  directions  of  the  engineer, 
and  was  not  in  default  when,  on  July  10th,  1886,  the  defen- 
dants took  possession  of  the  works,  and  excluded  the  plaintiff. 
At  that  time  £2,318  only  had  been  paid  to  the  plaintiff. 

The  plaintiff  sued  for  the  balance  of  the  contract  price 
and  for  money  due  for  extras,  part  of  such  extras  not  having 
been  ordered  in  writing,  and  it  was  found  by  the  Referee  that 
the  engineer  had  mala  fide  and  wrongfully  refused  to  certify, 
but  that  the  defendant  Union  had  not  colluded  with  the 
engineer  ;  held  that  the  plaintiff's  remedy  was  damages  for 
wrongfully  preventing  the  plaintiff  from  completing  the 
contract  work  by  wrongfully  taking  possession,  the  measure 
of  damages  being  the  amount  to  which  presumably  the 
plaintiff  would  have  been  entitled  if  the  work  had  been  com- 
pleted, and  had  the  engineer  thereupon  issued  such  ceitifi- 
cates  as  he  ought  to  have  issued.  In  the  result  the  plaintiff 
had  judgment  for  a  large  amount  due  for  extras  never 
certified  for.  Fraud  and  collusion  will,  however,  be  inferred 
where  the  employers  know  of  the  engineer's  wilful  refusal  to 
certify  and  take  advantage  of  it.  Thus  in  the  case  of 
Kellett  V.  New  Mills  U.D.C.  (1!)00)  2  H.B.C,  329,  the 
plaintiff  agreed  to  do  work  for  the  defendants,  to  the  satis- 
faction of  the  engineer,  and  the  defendants  agreed  to  pay 
the  plaintiff  upon  the  certificate  of  the  engineer.  The 
engineer  never  addressed  himself  to  determine  and  certify, 
but  wrongfully  refused,  or  wrongfully  and  unreasonably 
delayed,  so  to  determine  and  certify,  and  the  defendant  took 
advantage  of  his  refusal  and  delayed  payment.  Fraud  was 
not  alleged.  Held,  that  the  plaintiff  could  recover  from  the 
defendants  without  a  certificate. 

Mr.  Justice  Phillimore  said  :  1  think  they  knew  here  not 
merely  that  their  man  was  not  certifying,  but  that  he  was 
going  through  the  process  of  pretended  inquiry,  which  was 
almost  worse  than  his  refusing  to  mquire  :  and  I  think  that 


they -were  bound  in  those  circumstances  to  have  taken  some 
very  decided  action  on  their  part. 

3.  Where  llie  Engineer  has  shown  thai  he  will  not  be,  or  is 
not,  impartial. — Although  it  is  often  pointed  out  in  legal 
text  books  that  a  contractor  cannot  expect  absolute  impar- 
tiality from  an  engineer  on  the  ground  that,  when  he  signs 
the  contract,  he  knows  that  the  engineer  is  employed  and  paid 
by  the  employer,  yet  engineers  must  show  no  bias  in  coming 
to  a  decision  about  a  certificate.  In  Pawley  v.  Turnbull, 
1861  (3  Gitt',  70),  an  architect  took  possession  under  a 
forfeiture  clause,  and  finished  the  buildings.  The  builder 
filed  a  bill  against  the  building  owner  and  the  architect, 
alleging  unfair  conduct  on  the  part  of  the  architect.  Held, 
that  it  was  necessary  for  the  plaintiff  to  succeed  to  have 
proof  of  grossly  improper  conduct  on  the  part  of  the 
architect,  that  the  conduct  of  the  architect  (without  imputing 
fraud)  had  not  been  of  that  discreet,  impartial  and  fair 
description  which  it  ought  to  have  been  ;  and  decreed  pay- 
ment to  the  plaintiff  of  the  balance  due  under  the  contract, 
subject  to  a  deduction  for  non-completion,  relieved  the 
builder  from  liquidated  damages,  declared  the  architect's 
certificate  was  not  binding  and  ordered  both  defendants  to 
pay  the  costs  of  the  suit. 

4.  Interference  by  the  Employer. — The,  last  case  in 
which  the  contractor  is  entitled  to  ignore  the  provisions  of 
the  contract  as  to  a  certificate  and  to  sue  the  employer  direct  is 
that  in  which  the  employer  interferes  with  the  engineer.  The 
question  whether  there  has  been  such  interference  is,  of  course, 
one  of  fact  for  a  jury  to  decide.  For  instance,  wherean  action 
was  brought  by  a  builder  against  a  building  owner  under  a 
contract  by  which  the  architect's  certificate  was  a  condition 
precedent  to  payment,  plaintiff  alleged  that  the  employer, 
after  the  work  was  completed,  complained  to  the  architect  of 
alleged  defects  therein,  and  told  him  he  should  not  accept  his 
certificate  unless  those  defects  were  attended  to  and  remedied. 
The  defendant  denied  this,  and  produced  evidence  to  the 
effect  that  there  had  been  no  communication  at  all  between 
the  defendant  and  the  architect : — Watkin  Williams,  J.,  to 
the  jury  :  "  If  you  think  that  the  architect,  acting  upon  his 
own  judgment,  withheld  this  certificate,  you  must  find  a 
verdict  for  the  defendant.  If,  however,  you  are  of  opinion 
that  the  withholding  of  the  certificate  was  due  to  the 
improper  interposition  of  the  defendant,  and  that  he  pre- 
vented the  architect  from  giving  his  certificate,  you  must  find 
a  verdict  for  the  plaintiff."  The  jury  found  a  verdict  for 
the  plaintiff,  Brunsdon  v.  Beresford,  1883,  I  Cab.  and 
El.  125. 

It  remains  to  consider  other  circumstances  in  which  the 
certificate  of  the  engineer  will  be  regarded  as  dispensed  with. 
If,  for  instance,  the  contractor  is  prevented  from  carrying 
out  the  work  by  the  act  of  the  employer,  or  by  any  act  of  the 
engineer  for  which  the  employer  is  in  law  responsible,  the 
certificate  will  not  be  a  condition  precedent.  The  following 
may  be  cited  as  illustrations  :  Failure  by  the  engineer  to 
deliver  plans,  the  absence  of  which  prevents  the  contractor 
getting  on  with  his  work  ;  dismissal  of  the  engineer,  failure 
to  invest  the  engineer  with  the  necessary  authority  to  grant 
certificates. 

The  question  whether  acceptance  of  the  completed  work 
by  the  employer  operates  as  a  waiver  of  the  certificate  is  one 
of  fact  to  be  decided  in  each  case. 

It  is  at  least  clear  that  mere  acceptance  of  a  complete 
building  does  not  constitute  a  waiver,  because  the  building 
being  on  the  employer's  land,  he  cannot  avoid  taking  posses- 
sion. Thus,  where  there  was  a  contract  between  a  builder 
and  a  building  owner,  it  was  agreed  that  the  work  was  to  be 
done  to  the  satisfaction  of  the  surveyor,  upon  whose  approval 
payment  was  to  be  made  by  a  time  fixed.  The  works  were  not 
completed  by  the  time,  but  were  alleged  to  have  been  com- 
pleted within  five  days  afterwards,  when  plaintiff  applied  for 
payment.  The  building  owner  refused  to  pay  without  the 
certificate  of  the  surveyor,  who  declared  them  incomplete, 
and  refused  to  certify.  In  an  action  by  the  builder  for  the 
contract  price,  and  in  the  alternative  for  a  quantum  meruit, 
the  defendant  pleaded  that  he  did  not  dispense  with  com- 
pletion within  the  fixed  time,  and  that  the  work  was  not 
completed  to  the  approval  of  the  surveyor.  Held,  on 
demurrer,  that  both  pleas  were  good.  At  that  time  the  building 
owner  was  in  occupation  of  the  house.  There  1  -eing  no  other 
evidence  but  bare  possession  :  Held,  that  the  plaintiff  could  not 
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recover  in  the  absence  of  a  certificate,  and  that  the  mere  fact  of 
the  owner's  taking,'  possession  of  his  own  land,  on  which  the 
lmildinf,'s  had  ^jeen  erected,  did  not  afford  an  inference 
that  he  had  dispensed  with  tlie  conditions  in  the  contract, 
or  of  a  new  contract  to  pay  for  the  work  and  labour  actually 
done. 

What  is   true  of  a  building  is  also  true  of  works  which 
form  the  subject  of  a  large  contract. 
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Yellow  Flame  Arcs. 

By  M.  Solomon,  M.I.E.E. 

(Abstract  of  paper  read  hpfore  the  Institution  of  Electrical 
Engineees,  at  Jiirmingham,  April  24tJi,  1912.) 

Although  it  is  now  over  10  years  since  the  first  introduction 
of  the  flame  arc,  there  has  not  been  presented  to  the  Institution  any 
paper  dealing:  with  this  subject.  Development  has  been  rapid 
durinp  the  past  five  or  ten  years,  and  the  flame  carbon  has  not  only 
been  brought  to  a  state  of  great  perfection,  but  has  also  been  to  a 
large  extent  standardised.  To-day  the  flame  arc  stands  unchallenged 
as  the  most  efficient  form  of  artificial  illuminant  yet  produced 
by  man. 

There  are  two  respects  in  which  the  flame  arc  lamp  differs  more 
or  less  radically  from  the  open  type  arc  lamp.  The  first  is  the  more 
or  less  universal  use  of  carbons  inclined  to  one  another  at  a  slight 
angle  with  the  arc  burning  across  their  lower  ends,  in  the  place  of 
carbons  arranged  vertically  one  above  the  other,  though  this  type 
of  lamp  is  still  used  in  some  special  cases.  This  arrangement, 
rendered  possible  by  the  length  of  the  flame  arc,  contributes  to  some 
extent  to  the  efficiency  of  the  flame  lamp  since  it  exposes  fully  the 
crater  of  the  positive  carbon.  The  second  characteristic  of  the 
flame  lamp  is  the  use  of  the  econorniser  ;  this  is  the  inverted  bowl 
in  which  the  arc  burns.  The  econorniser  acts  as  a  good  reflector 
above  the  ars  and  retards  the  rate  of  consumption  of  the  carbons  : 
in  addition,  it  greatly  assists  the  steady  burning  of  the  arc  by  the 
way  in  which  it  partly  confines  the  flame  and  corrects  to  a  certain 
«xtent  irregularities  in  the  burning  of  the  carbons.  The  shape  of 
the  economiser  varies  in  different  lamps,  but  in  all  the  same  end 
is  attained  that  the  red-hot  tips  of  the  carbons  are  situated  in  an 
atmosphere  which  has  been  partly  robbed  of  its  oxygen  ;  as  a  result 
the  carbons  bum  away  more  slowly,  but  in  addition  the  economifer 
tends  to  make  them  bum  away  at  equal  rates.  For  if  one  carbon 
burns  more  slowly  than  the  other,  its  point  will  project  beyond  the 
base  of  the  economiser  into  the  atmosphere  richer  in  oxygen,  and 
its  rate  of  burning  will  be  accelerated. 

Apart  from  these  two  features,  the  flame  arc  lamp  dees  not  differ 
materially  from  the  open  type  arc  lamp.  In  many  respects,  indeed, 
the  flame  arc  presents  a  much  simpler  problem  to  deal  with  than  the 
ordinary  arc.  The  great  length  of  arc  which  renders  possible  the 
use  of  magnetic  control  of  the  arc  itself,  the  fact  that  slight  varia- 
tions of  voltage  are  naturally  of  less  importance  when  the  arc  length 
is  10  to  15  mm.  instead  of  only  2  mm.,  and  the  fact  that  small 
changes  in  the  length  of  arc  are  without  so  great  an  efifect  on  the 
volume  of  light  have,  indeed,  led  to  the  development  of  arc  lamps 
of  much  simpler  construction.  Another  noticeable  feature  in  the 
history  of  the  flame  lamp  during  recent  years  has  been  the  perfect- 
ing of  the  magazine  lamp. 

The  flame  carbons  originally  patented  by  Bremer  were  solid 
carbons  made  from  a  homogeneous  mixture  of  carbon  and  colouring 
material.  This  type  of  carbon  has  not,  however,  proved  satis- 
factory in  practice  mainly  on  account  of  the  difficulty  of  preventing 
the  formation  of  slag  on  the  tip  of  the  carbon  during  burning. 
The  real  advance  due  to  Bremer  is,  therefore,  the  demonstration  of 
the  gain  in  efficiency  to  be  obtained  by  incorporating  fluorides  in 
the  carbon,  and  the  discovery  of  the  most  suitable  percentages  of 
fluoride  to  use. 

The  standard  flame  carbon  in  use  to-day  is  simply  a  cored  carbon 
having  a  core  of  special  composition.  The  outer  shell  is  pure  carbon 
made  from  the  same  material  as  the  carbons  used  in  open  or  enclosed 
type  arc  lamps.  This  material  is  a  mixture  of  finely-ground  gas 
retort  carbon  and  lampblack,  or  foot  ;  these  materials  are  mixed 
with  tar  as  a  binding  agent,  pressed  into  tubes  under  great  pressure, 
and  baked  at  a  high  temperature.  High-grade  open-type  carbons 
are  made  from  a  base  mixture  containing  70  to  80  per  cent,  of  soot, 
and  low-grade  carbons  (the  standard  in  use  in  this  country)  from 
base  mixtures  containing  30  to  50  per  cent,  of  soot.  The  advantages 
of  the  high-grade  carbons  are  increafed  efficiency  of  the  light, 
steadier  burning,  and  theprcduction  of  less  residue  during  burning  : 
the  disadvantages  are  higher  cost  and  shorter  burning  hours. 
Nearly  all  manufacturers  make  the  shells  of  their  flame  carbons 
from  a  high-grade  "  soot"  mixture. 

The  figures  in  Table  I  for  the  diameters  of  the  cores  are  correct 
for  the  carbons  made  by  my  own  company,  but  will  be  found  to 
vary  slightly  in  carbons  of  different  makes.  The  table  brings  out  a 
point  of  the  first  importance — namely,  that  the  diameter  of  the  core 
in  a  carbon  used  as  a  positive  in  a  direct  current  lamp  is  consider- 
ably larger  than  that  of  a  carbon  of  the  same  size  used  as  a 
negative  ;  we  may  at  once  divide  the  standard  flame  carbons  into 
two  classes,  based  on  this  difference — namely,  large  core  and  small- 


core  flame  carbons.     In  both  caaes  the  corea  are  large  compared 
with  ordinary  carbons. 

The  diameter  of  the  core  in  the  large-core  carbonfl  is,  ae  will  b*; 
seen  from  the  table,  one-half  the  diameter  of  the  carbon  :  its 
area  is,  therefore,  one-quarter  of  the  total  area.  In  the  small- 
core  carbon  the  core  diameter  i.4  one-third  and  the  area  of  the 
core  one-ninth.  The  size  of  the  core  Ib  determined  by  the 
current,  and  the  size  of  the  carbon  by  the  neceaaity  for  obtaining 
equal  rates  of  burning  for  the  core  and  the  shell.  The 
diameter   of   the   core   should   be   such  that  the  area  of   the  arc 

TABLE  I.— Diameter  ok  Carbons  aud  Cores  used  is 

D.c.  Lamps. 


Opew  T\te  Lamps. 
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Lamps. 
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^Negative.— 
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e. 

— Negative. 

Carbon.  Core. 

Carbon.  Core. 

Carbon. 

Core. 

Carbon. 
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XDCQ.      mm. 

mm. 

mm. 

mm. 

mm. 
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6  amp 

14       30 

9 

solid 

8 

40 

7 

2-3 

8     -, 

16       3-5 

10 

solid 

9 

4-.-. 

8 

27 

10     „ 

18       4-0 

12 

solid 

10 

50 

it 

30 

12     „ 

20       4-5 

13 

solid 

11 

5'5 

10 

33 

crater  is  equal  to,  or  slightly  larger  than,  the  area  of  the  core  ;  if 
the  crater  is  much  larger  there  will  be  a  loss  of  efficiency  :  if 
smaller,  the  arc  is  likely  to  wander  and  to  be  unsteady.  These 
considerations  produce  two  undesirable  results,  first,  that  the  rate 
of  burning  of  the  carbons  is  rapid,  and  second,  that  their  resistance 
per  unit-length  is  high.  The  high  lineal  resistance  is  increased  by 
the  large  diameter  of  the  core,  which  is  itself  of  very  low  conduc- 
tivity. The  rapid  rate  of  burning  of  the  carbons  is  corrected  to 
a  certain  extent  by  the  economiser  ;  but  it  is  necessary  to  use  long 
carbons  in  order  to  obtain  reasonable  burning  hours  with  one  trim, 
and  the  majority  of  single-carbon  flame  lamps  are  constructed  for 
carbons  from  16  in.  to  30  in.  long.  This  accentuates  the  second 
disadvantage  of  the  high  lineal  resistance,  for  if  a  lamp  is  con- 
structed for  24-in.  carbons  and  current  is  led  into  the  carbons  at 
their  upper  ends,  as  is  usual,  there  will  be  at  the  start  a  fall  of 
voltage  along  the  carbon  due  to  48  in.  of  carbon,  which  will  gradu- 
ally decrease  as  the  carbons  bum  away.  Apart  from  the  losa  of 
power  which  would  occur  at  the  beginning  of  the  test,  the  voltage 
available  at  the  arc  itself  will  vary  so  much  from  the  beginning 
to  the  end  of  the  run  that  a  satisfactory  arc  cannot  be  maintained 
throughout.  One  method  which  is  used  to  overcome  this  difficulty 
is  to  construct  the  lamp  so  that  a  sliding  contact  is  made  to  the 
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Fig.  1.— Cross  Sections  of  Metal-cored  Flame  Carbons. 


carbons  where  they  pass  through  the  base-plate  just  above  the 
economiser,  in  which  case  the  amount  of  carbon  between  the  con- 
tacts and  the  arc  is  small  and  constant.  This  method  can  only  be 
said  to  have  been  partially  successful,  and  the  most  satisfactory 
results  have  been  obtained  by  providing  the  carbon  with  a  metal 
core,  and  coppering  the  outside  of  the  carbon.  Coppered  carbons 
are  now  less  used  than  formerly,  and  seem  likely  to  be  entirely 
superseded  by  metal-cored  carbons. 

In  the  metal-cored  carbon  the  increased  conductivity  is  obtained 
by  threading  a  brass  wire  the  length  of  the  carbon  and  turning  its 
upper  end  down  the  side  of  the  carbon  so  that  there  may  be  direct 
electrical  contact  between  the  lamp-holder  and  the  wire.  At  first  this 
wire  was  simply  threaded  into  the  core  canal,  but  it  is  now  standard 
practice  to  run  the  wire  in  a  separate  channel  CfigT-  1)  :  the  forma- 
tion of  this  small  hole  increases  the  cost  of  tools  and  the  difficulty 
of  pressing  the  carbons,  and  thus  raises  their  cost  ;  but  the  advan- 
tages gained  are  considerable.  It  is  most  impc-tant  to  be  sure,  with 
metal-cored  carbons,  that  direct  contact  is  made  in  the  carbon  holder 
to  the  flattened  end  of  the  wire  which  is  turned  down  the  side  of  the 
carbon,  as  if  the  circuit — carbon  holder  to  carbon  and  carbon  to 
wire — is  relied  upon  the  contact  may  be  very  poor  and  the  benefit 
of  the  metal  core  largely  lost.  It  is  also  most  desirable  that  the 
wire  should  mrke  good  contact  with  the  carbon  throughout  its 
length,  so  that  the  end  of  the  wire  nearest  the  arc  is  always  in 
electrical  contact  wth  the  carbon  at  or  very  near  the  actual  tip  of 
the  carbon.     This  is  obtained  by  various  makers  in  various  ways. 

The  cores  of  the  carbons  manufactured  by  the  writer's  company, 
and  those  of  other  manufacturers  which  he  has  analysed,  contain 
about  50  per  cent,  of  fluoride,  the  exact  percentage  varying 
slightly.  The  golden-yellow  arc— which  is  in  most  general 
use,  and  which  alone  is  dealt  with  in  this  paper — is  obtained 
from  calcium  fluoride,  the  white  arc  from  cerium  fluoride 
and  the  red  arc  from  strontium  fluoride.  Neither  the  white  nor  the 
red  arc  is  nearly  so  efficient  as  the  yellow.  The  core  is  made  by 
mixing  finely  ground  carbon  and  fluoride  with  a  solution  of 
potassium  silicate  and  pressing  this  mixture  into  the  core  canal  of 
the  carbon,  and  drying  at  a  suitable  temperature.  The  secret  of 
successful  coring  lies  more  in  the  composition  of  the  silicate 
solution  used  than  in  anything  else,  as  potassium  silicate  is  a  very 
indefinite  compound,  the  alkalinity  of  which  may  vary  over  wide 
limits. 

With  approximately  50  per  cent,  of  fluorido  in  the  core,  there  will 
be  12i  per  cent,  of  fluoride  in  a  large-core  carbcn.  and  only  5J  per 
cent,  in  a  small-core  carbon. 
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The  additional  efficiency  due  to  the  flame-producing  material  in 
the  negative  carbon  is  but  slight  and  is  accompanied  by  a  decrease 
in  the  steadiness  of  the  arc.  Hence  it  has  become  common 
practice  to  use  ordinary  core  in  the  negative  carbon  for  direct- 
current  arcs.     Thus  we  get  three  groups  : — 

1.  Large-core  flame-cored  carbons  (l.c.f.). 

2.  Small-core  flame-cored  carbons  (s.c.F.). 

3.  Small-core  ordinary-cored  carbons  (s.c.O.). 

The  letters  given  in  brackets  will  be  used  to  indicate  to  which  of 
these  three  groups  the  carbons  used  in  the  various  tests  belong. 
Further,  any  of  the  carbons  in  the  above  three  classes  may  be 
either  metal-cored  (m.c.)  ;  coppered  (Cop.)  ;  plain  (p.). 

The  author's  experience  is  that  the  nearest  the  majority  of  arc- 
lamp  users  can  approach  to  the  correct  ordering  of  carbons  is  to 
specify  the  particular  make  of  lamp  for  which  they  are  required,  or 
else  the  external  dimensions  of  the  carbons,  from  which  the  manu- 
facturer is  left  to  determine  the  correct  carbons  to  supply.  For 
alternating  current  the   two   carbons   are  nearly  always  the  same 


50  per  cent,  off  list  for  plain  ciAons  a.s  fairly  representative  prices 
for  the  largest  consumers,  we  arrive  at  the  costs  in  Table  II . 

The  flame  arc  is  practically,  if  not  quite,  as  steady  as  the  open 
type  arc. 

Before  giving  some  results  of  C.P.  tests,  some  reference  may  be 
made  to  the  photometric  methods  adopted. 

In  order  to  obtain  a  candle-power  distribution  curve,  readings  are 
taken  every  1 0°  throughout  a  vertical  plane. 

Each  distribution  curve  represents  the  result  of  between  350  and 
400  photometer  readings  ;  the  curves  may,  therefore,  be  regarded 
as  representing  with  considerable  accuracy  the  typical  distribution. 
To  maintain  the  arc  as  steady  as  possible  throughout  the  tests  it 
is  run  in  series  with  an  enclosed  lamp  specially  designed  by  Mr. 
Angold,  of  the  General  Electric  Co.,  which  keeps  the  current 
practically  constant. 

In  fig.  2  are  given  the  distribution  curves  for  four  different 
Excello  lamps,  6,  8,  10,  and  12-ampere  respectively.  The  data 
from  these  tests  are  given  in  Table  III.     There  is  not  any  great 


Fig.  2. — Disteibution 

CuBVES  FOB  Excello 

Lamps,  no  Globes. 


Fig.  3. — Disteibution  Cubves  fob 
Angold  Magazine  Lamp,  with  Inneb 

AND   OUTEE  CLEAE   GLOBES. 


Fig.   4. — DiSTBIBTTTION   CUBVE   FOE  CeOMPTON- 

Blondel  10-Ampebe  Aec  (no  Globe). 


diameter  and  are  both  small-core  flame-cored,  and  it  only  remains 
to  decide  whether  metal-cored,  coppered,  or  plain  carbons  are 
required.  In  direct-current  lamps  there  is  much  greater  variety  : 
generally  the  positive  carbon  is  1  mm.  larger  in  diameter  than  the 
negative,  though  exceptions  exist  to  this  rule.  When  the  carbons 
are  metal-cored  the  most  general  combination  is  a  large-core  flame- 
cored  positive  with  a  small-core  ordinary-cored  negative,  but  one 
also  meets  frequently  the  combination  of  two  small-core  flame- 
cored  carbons,  and  occasionally  even  a  large-core  flame-core  positive 
with  a  small-core  flame-core  negative,  though  this  is  probably  the 
result  of  a  mistake.  When  the  carbons  are  either  coppered  or  plain 
the  most  usual  combination  is  two  small-core  flame-core  carbons, 
though  the  use  of  a  large-core  flame-core  positive  and  a  small-core 
ordinary -core  negative,  as  with  metal-cored  carbons,  is  frequent  and 
on  the  whole  to  be  preferred. 

It  is  safe  to  say  that  only  harm  results  from  the  variety  of 
combinations  in  use.  The  real  interests  of  the  lamp-maker  and 
the  carbon-maker  are  alike.  The  former  wants  cheap  carbons  to. 
help  his  lamp  sales,  and  the  latter  wants  standardisation  to  enable 
him  to  manufacture  cheaply.  Any  lamp  which  requires  special 
carbons  and  which  cannot  be  used  with  the  standard  types  is 
saddled  with  a  permanent  handicap. 

In  the  Blondel  carbon  there  is  a  very  large  central  core  with  a 
very  thin  outer  shell  of  pure  carbon  ;  in  a  14-mm.  carbon  the  core 
is  9  mm.  in  diameter,  and  occupies  therefore  nearly  one-half  of  the 
area.  The  percentage  of  fluoride  can  be  increased  in  the  Blondel 
core  to  60  per  cent.,  or  even  more,  when  a  distinct  gain  in  efficiency 
is  obtained. 

The  one  test  that  seems  to  be  of  supreme  interest  to  the  English 
carbon  user  is  the  rate  of  carbon  consumption.  For  the  last  10  or 
15  years  it  has  been  possible  by  the  use  of  high-grade  carbons  in 
open  type  lamps  to  increase  the  efficiency  of  the  arc  by  about 
25  percent,  with  a  diminution  of  only  about  15  per  cent,  in  the 
burning  hours,  and  an  increase  of  about  4  per  cent,  in  the  carbon 
cost.  Nowadays,  thanks  largely  to  the  real  competition  of  high- 
pressure  gas,  and  to  the  imagined  competition  of  high  candle-power 
metal-filament  lamps,  engineers  are  paying  more  attention  to  the 
cost  per  candle-hour  than  simply  to  the  carbon  cost. 

TABLE   II.— Cabbon  Cost    in   Pence  pee  Houe  fob  Vabious 


CUBEENTS. 

Metal-cored  carbons.       Plain  carioyts. 


6  amperes 

8  „ 
10  „ 
12        „. 


0181 
0-206 
0-228 
0-256 

For   general  practical   purposes  the 
burning  at  the  rate   of   approximately 
means  that  600-mm.  carbons,  allowing 
will  give  a  life  of  17  to  18  hours  with  one  trim, 
work  out  actual  carbon  costs,  as  the  prices  at 


0-126 
0'144 
0-160 
0-181 

may  be  taken  as 

mm.  per   hour.     That 

75-mm.  unburnt  ends. 

It  is  difficult  to 

which  consumers 


carbons 
30 
for 


buy  vary  so  greatly  according  to  the  quantities  purchased,  but  if 
we  take  discounts  of  45  per  cent,  off  list  for  metal-cored  carbons  and 


difference  between  the  efficiencies  obtained  at  the  various  currents, 
except  that  there  is  a  slight  falling-off  at  6  amperes. 

TABLE  III. — Test  Results  fob  Excello  Lamps.    No  Globes, 


, Carbons. ^ 

09 

2 

(B 
Pi 

s 

•< 

Are 

Watts. 

Mean 
spherical. 

Lower 
hemispherical. 

Positive. 

Negative. 

volts. 

C.P. 

W./C.P. 

C.P. 

W./C,P. 

L.C.F.,  M.c. 

8. CO.,  M.c. 

8  m.m. 

7  m.m. 

6 

44-0 

264 

778 

0-340 

1,430 

0-185 

9     „ 

8     „ 

8 

44-5 

356 

1,092 

0-326 

2,035 

0-175 

10    „ 

9     „ 

10 

45-0 

450 

1,627 

0-276 

3,087 

0-145 

11     ,. 

10     „ 

12 

47-0 

564 

1,895 

0-297 

3,425 

0-169 

A  series  of  tests  was  made  with  Angold  magazine  lamps,  with 
the  standard  globes  supplied  with  these  lamps  for  street  lighting. 
These  are  an  inner  and  outer  clear  globe,  the  shape  of  the  inner 
globe  being  specially  designed  so  as  to  deviate  the  course  of  the 
rays  into  the  angles  most  useful  for  outdoor  lighting.  The  dis- 
tribution curves  obtained  for  7,  8  and  10-ampere  lamps  are  given 
in  fig.  3,  and  the  test  results  in  Table  IV.  It  will  be  noticed 
on  comparing  these  curves  with  the  dotted  curve  (10-ampere  arc 
with  no  globe)  that  the  globes  reduce  the  light  between  the  angles 
from  60°  to  90*  below  the  horizontal,  part  of  this  reduction  being 
due  to  the  shadow  of  the  ashpan  ;  the  radiation  between  the  angles 
15*  to  60*  la  relatively  increased. 

TABLE  IV. — Test  Results  fob  Angold  Magazine  Lamps, 
Standaed  Inneb  and  Outee  Cleab  Globes. 


-  Carbons. - 


Positive.    Negative. 


L.C.F.,  p. 

8  mm. 

8  mm. 

9  mm. 


8.C.O.,  p. 
7  mm. 

7  mm. 

8  mm. 


Amps. 


7 

8 

10 


Arc 

volts. 


42-0 
43-0 
43-0 


Watts. 


294 
348 
480 


Mean 
spherical. 

C.P.  W./C.P. 


896  I  0-328 
1,114  0-312 
1,471      0-292 


Lower 
hemispherical. 

W./C.P. 


1,710 
2,112 
2,825 


0-172 
0-165 
0-152 


An  experiment  was  made  to  test  the  effect  of  current  on  candle- 
power  using  the  same  size  carbons  ;  an  8-ampere  Excello  lamp 
used  with  9-mm.  and  8-mm.  carbons,  '.<■.,  the  correct  size  carbons 
for  the  lamp,  and  was  run  with  a  6,  8,  and  10-ampere  arc,  the 
mechanism  being  shunted  in  the  last  and  the  arc  is  the  first  case, 
so  that  8  amperes  was  always  passing  through  the  lamp  series  coils. 

The  efficiency  increases  with  the  current  :  the  watts  per  candle 
(lower  hemispherical)  being  for  6  amperes  0-257,  8  amperes  0-211, 
and  10  amperes  0-171. 

The  effect  of  arc  voltage  on  the  candle-power  and  efficiency  was 
tested  in  a  10-ampere  Angold  magazine  lamp,  which  was  hand-fed 
to   keep   the  voltage  constant  at  38.  42  and  47  volts  respectively. 
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AU.houi^h  the  candle-power  riH«8  with  the  voltajre,  the  efliciency 
fallH,  thoutrh  the  differf-nceH  are  not  very  threat,  the  fiffures  IjeiDp 
(lower  hominphere)  01 5(5,  O'Hiti  and  0I7<>. 

It  would  hurdly  he  powtihle  to  ohtain  diHtribution  curves  for  all 
the  difreroiit  flaiiio  arc  lamps  on  the  market  ;  there  are,  however, 
certain  (froiipiiicrH  into  which  exiHtinp  flame  lamps  fall,  and  it 
Beamed  worth  while  to  teKt  reprewentativeexamplcH  of  these  proups. 
There  m  firMt  the  wimple  sinple-carbon  flame  lamp,  ?>  ,  a  lamp  with 
one  pair  of  carbons  only,  of  which  group  the  Excello  is  the  Ifcadinpr 
example.  The  distribution  curve  of  the  10-ampere  lamp  is  {(iven 
in  fiK-  2. 

Secondly,  we  have  the  magazine  lamps,  of  which  proup  the 
Antrold  mutjazine  lamp  may  be  taken  as  representative  ;  the  distri- 
bution curve  for  this  lamp  is  dotted  in  fijf .  3.  and  the  test  results  piven 
in  Table  V.  It  will  be  seen  by  a  comparison  of  these  results  with 
those  for  the  Excello  lamp  that  both  in  distribution  and  efficiency 
there  is  not  very  much  to  choose  between  the  two,  and  that  the 
advantages  for  street  liphtinp  which  the  magazine  type  posseeses 
can  be  obtained  without  any  material  sacrifice  of  cither  of  these 
properties. 

Thirdly,  there  is  the  proup  of  special  lamps  which  have  certain 
unique  features,  and  of  these  the  only  two  of  importance  are  the 
enclosed  Hame  lamp  and  the  Crompton-Blondel  lamp,  a  distri- 
bation  curve  for  the  latter  is  piven  in  fip.  4.  The  enclosed  lamp 
was  of  necessity  tested  with  the  inner  chimney,  and  the  carbons 
used   were   those   supplied   by  the  makers  and  are   altogether  of 


instead  of  long  carbons,  which  must  be  either  coppered  or  metal- 
cored.  Trimming  oosts  are  saved  by  the  long  burning  bonrs 
obtained  with  one  filling  of  the  magazine,  and  of  late  there  ha« 
been  a  tendency  to  push  this  advantage  to  inordinate  lengtbe. 
Daring  the  burning  of  the  carbons  depoiit  forma  Ixith  on  the 
econominer  and  the  globe,  and  it  is  obvious  that  there  is  not  much 
use  in  prolonging  the  interval  between  trims  beyond  the  limiti*  set 
by  the  falling  off  in  candle  power  due  to  the  formation  of  thi« 
deposit.  A  test  was  carried  out  on  an  Angold  magazine  lamp  to 
see  how  great  this  wa<<,  and  te*t  results  are  given  in  Table  VI. 
Standard  inner  and  outer  gloljeu  were  used,  and  neither  the  globe? 
nor  economiser  were  cleaned  during  the  test,  but  the  magazine  was 
refilled  when  necessary.  It  would  appear  from  this  test  that  a  life 
with  one  trim  of  more  than  alxjut  'lO  to  75  houre  would  not  be 
economical. 

Care  must  be  taken  not  to  draw  too  hasty  conclnsions  by  com- 
paring the  results  obtained  in  different  set*)  of  tests  ;  they  were 
carried  out  at  different  times,  in  some  cases  a.s  much  as  12 
months  apart,  and  under  such  circumstances  variations  were 
unavoidable. 

In  endeavouring  to  arrive  at  an  average  figjre  for  candle-power 
and  efliciency  of  the  yellow  flame  arc  from  these  tests,  the  best 
method  is  perhaps  to  take  the  average  of  the  results  obtained. 
Table  VII.  Combining  the  figures  in  the  first  four  lines  of  this 
table  with  the  carbon  costs  per  hour  already  calculated,  we  arrive 
at  the  carbon  costs  per  1,000  candle-hours  given  in  Table  VIII. 


TABLE  V. — CoMPAEisoN  of  Different  Types  of  Lamp. 


Lamp, 


Globe. 


Carbons. 
Positive.  Negative. 


^'"P^-       voUs.      Watts. 


Mean  spherical. 


Lower 
bemitpberieal. 


w.  -c  r. 


w  ;c.p. 


Excello         

None 

10  mm.  L.C.K.,  M.c. 

9  mm.  s.c.o 

flI.C. 

100 

450 

4500 

1,627 

0276 

3,087 

0145 

Angold  magazine    ... 

None 

9  mm.  L.c  F.,  p. 

8  mm.  s  CO. 

,  P. 

10  0 

43o 

4350 

1.389 

0  313 

2,725 

01. 59 

Regenerative 

Chimney  only 

Special 

carbons 

.")'5 

650 

3.57-5 

779 

0  4nS 

955 

0  374 

Crompton  Blbndel  ... 

None 

4  mm.  Blondel 

1 

9  mm.  cored, 
tvpa 

open 

lU'O 

39-G 

3960 

2.231 

0-178 

4,177 

0095 

special  construction  :  the  arc  wanders  considerably  and  the 
current  varies  from  5  to  6  amperes,  the  voltage  varying 
from  60  to  70  volts.  The  carbons  are  vertically  one  above  the 
other,  and  the  arc  is  in  the  centre  of  the  globe,  so  there  is 
considerable  radiation  above  the  horizontal  ;  consequently  the 
comparison  on  the  basis  of  lower  hemispherical  candle-power  is 
unjust  to  this  lamp,  as  in  practice  reflectors  would  be  used  to  utilise 

TABLE  VI.— LoNG-HouE  Test  of  Angold  Magazine  Lamp. 
Clear  Inner  and  Outer  Globes. 


Carbons :  Positive,  9 

mm.  L.C.F.,  p. 

Negative,  8  mm 

.,    S.C.O.,    p. 

10  amps.,  43  volts. 

Hours 

Mean  spherical. 

Lower  lieraispberical. 

run. 

(  p. 

W./C.P. 

C.P. 

W./C.P. 

0 

1,471 

0-292 

2,825 

0-152 

25 

1,439 

0299 

2,725 

0-158 

'      50 

946 

0455 

1,812 

0237 

100 

860 

0-500 

1,602 

0-268 

125       J 

605 

0711 

1,]30 

0381 

the  light  in  the  upper  hemisphere.  The  comparison  on  the  basis 
of  mean  spherical  candle-power  is  a  truer  criterion  of  the  value  of 
this  lamp  ;  although  the  lamp  does  not  stand  high  in  this  respect, 
the  long  carbon  lif^  must  be  remembered,  and  it  is  probab'e  that 
in  any  enclosed  flame  lamp  efficiency  will  have  to  be  sacrificed  to 
this  end  just  as  it  has  to  be  sacrificed  in  pure  carbon  lamia  when 

TABLE  VII.— Candle-Powerand  Efficiency  of  Yellow  Flame 
Ai!c.-<.    Bake  Aucs  :  Efficiency  of  Arc  Alone. 


Current  and  lamp. 

Mean  sph 

ericRl. 

Liowerhem 

spherical. 

c  p. 

W.jO.P. 

c.r. 

w.yc.P. 

Inclined  carbon,    6  amperes 

740 

0-36 

1.370 

0-19 

Inclined  carbon,    8      ,, 

1.0.50 

0-34 

1.910 

0  19 

Inclined  carbon,  10 

1,520 

0-29 

2,920 

015 

Inclined  carbon,  12      ,, 

1,960 

029 

3,490 

(116 

Regenerative,        5-5    „ 

780 

0-46 

960 

037 

Blondel,              H*   "  „       ... 

1,400 

0-2S 

2,680 

0-15 

an  enclosed  arc  is  used.  In  the  Crompton-Blondel  lamp  thecaibons 
ate  also  arranged  vertically,  the  positive  flame  carbon  being  the 
lower  one  ;  but  an  economiser  is  used,  the  negative  carlxm  just 
projecting  into  it,  so  the  distributi<  n  is  nearly  all  below  the  hori- 
zontal and  the  curve  is  similar  to  that  of  an  inclined  carbon  lamp 
exiept  where  the  shadow  of  the  lower  carbon  cute  off  the  light 
between  the  angles  of  60*  to  90".  It  is  interesting  to  draw  atttn- 
tion  to  the  very  high  candle-power  and  eflBcienc^  obtainable  with 
this  type  of  carbon. 

The  objt^ct  of  the  magazine  lamp  is  to  save  carbon  and  trimming 
costs.     Carbon  coBts  are  saved  by  the  use  of  short  pltyn  carbons 


It  will  be  seen  that  the  carbon  costs  are  very  low  per  l,t>00  candle- 
hours,  and  if  similar  calculations  are  made  for  open  type  carbons 
they  will  be  found  to  be  almost  exactly  equal  to  the  cost  of  metal- 
cored  carbons.  The  actual  running  costs  are  obtained  by  adding 
these  carbon  costs  to  the  cost  of  energy  and  trimming  and  deprecia- 
tion allowances.  Whatever  the  conditions  may  be,  no  other  elec- 
trical light  source  will  be  found  a  possible  competitor  of  the  yellow 
flame  arc  where  large  light  units  can  be  used. 

The  majority  of  the  results  published  apply  to  bare  arcs,  and, 
of  course,  in  actual  practice  allowance  must  be  made  for  loss  in 
globes. 

Table  VIII. — Carbon  Costs  in  Pence  per  1,000  Candle- 
hours.    Bare  Arcs. 


Mefal  cored  carbons. 

Plain  carbons. 

Current. 

Mean              L  iwer  henn- 
spherical.               spVip'iral. 

Mean               Lower  huni- 
spherical.              spherical. 

6  amps 

8  amps.... 
10  amps... 
12  amps... 

0-244                   0132 
0196                  0108 
01. 50                  0'078 
0  131                   0073 

0170                   0092 
0137                   0075 
0105                   0055 

0092                  <r082 

It  is  eminently  desirable  that  some  really  comprehensive  tests  on 
this  subject  should  be  made,  and,  if  possible,  some  system  of 
grading  arc  lamp  globes  according  tc  their  absorption  devised,  so 
1  hat  when  buying  either  lamps  or  new  globes,  one  could  be  more  or 
less  certain  that  one  was  getting  an  article  whiuL  did  not  destroy 
all  the  efforts  after  efficiency  of  the  arc  lamp  and  carbon  makers. 


Discussion. 


Dr.  W.  E  Sumpnek  drew  attention  to  the  fact  that,  owing  to 
internal  reflection,  more  light  was  actually  absorbed  by  the  globe 
than  would  otherwise  be  the  case. 

Mr.  \V.  E.  Milns  said  that  the  flame  arc  was  the  great  weapon  of 
electricity  against  high-pressure  gas.  It  had,  however,  the  follow- 
ing drawbacks  :  (1)  Its  first  cost  was  much  higher  than  that  of  the 
high-pressure  gas  lamp  ;  (2)  it  was  usually  necessary  1o  burn  four 
or  five  lamps  in  series  to  secure  the  greatest  economy  ;  (3)  the  lamps 
became  obsolete  after  two  or  three  seasons'  use.  These  draw- 
backs accounted  for  the  growing  use  of  high-pressure  gas 
lamps.  It  should  be  emphasised  that  quality  in  the  lamp 
was  important.  Not  all  flame  arcs  had  satisfactory  mechanism, 
nor  was  the  mechanism  always  adequately  protected.  On 
the  question  of  costs  of  illumination,  the  following  figures 
were  obtained  fron.  a  local  flame  arc  lamp  experiment.  Ten 
7-ampere  magazine  flame  lamps,  five  in  series  on  220  volts,  weJe 
being  run  in  competition  with  10  twin  mantle  "Keith  Blackman '- 
high-pressure  gas  lamps.  The  approximate  maximum  candle-power 
from  the  arc  lamps  totalled  16,400,  the  current  consumed  by  them 
amounted  to  31  units  per  hour.  The  maximum  candle-power 
obtained  from  the  gas  lamps  totalled  6,600,  the  consumption  being 
at  the  rate  of  170  cb.  ft.  per  hour.      Taking  electricity  at  2d.  per 
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unit,  and  pas  at  Is.  lOd.  per  1,000  cb.  ft.,  this  showed  a  cost  of 
approximately  0"38d.  per  1,000  c.p.-hours  for  flame  arc  lamps,  and 
0'57d.  per  1,000  c.p.-hours  for  hig:h-pressure  pas  mantles.  The 
candle-power  from  flame  arc  lamps  was  practically  constant, 
whereas  the  candle-power  from  hig-h-pressure  gas  fell  off  rapidly, 
and  was  affected  to  a  very  great  extent  if  the  mantle  was  torn  or 
not  properly  hungr.  A  50  per  cent,  variation  in  candle-power  could 
be  accounted  for  by  either  of  these  causes.  Dealing  with  the  cost 
of  maintenance,  observation  showed  that  the  average  life  of  a  high- 
pressure  gas  mantle  was  80  hours,  while  the  arc  lamps  referred  to 
burnt  approximately  80  hours  for  one  trim.  The  attendance 
charges  were  approximately  the  same.  The  cost  of  carbons  per 
trim  worked  out  at  Is.  when  bought  iu  quantities  ;  the  cost  of 
mantles  bought  in  quantities  was  the  same.  The  maintenance 
charges  were  therefore  equal,  excluding  the  labour  of  lighting  and 
turning  off.  High-pressure  gas  was  never  debited  with  the  cost 
of  low-pressure  gas  on  the  by-pass,  which  amounted  to  approxi- 
mately '3  cb.  ft.  per  by-pass  per  hour.  Actual  tests  proved  that 
they  need  not  fear  the  competition  of  high-pressure  gas,  but  they 
should  not  allow  their  customers  to  be  misled  by  the  misstatements 
of  candle-power  usually  given  By  the  manufacturers  of  high- 
pressure  gas  lamps. 

Mk.  a.  T.  Bartlett  said  he  found  that  the  cost  of  high-candle- 
power  metal-filament  lamps  per  1,000  C.P.-hours  came  out  roughly 
the  same  as  that  for  carbons  for  flame  arcs,  the  advantage  being 
slightly  in  favour  of  the  former.  In  arriving  at  this  result  the 
lower  hemispherical  candle-power  was  taken,  and  an  allowance  of 
25  per  cent,  due  to  loss  in  globes  ;  also  the  working  voltage  of 
50  volts  per  lamp  was  taken,  instead  of  the  44  across  the  arc.  The 
watts  per  candle-power  worked  out  two  or  three  times  greater  for 
the  metal  filament.  Distribution  of  light  must,  however,  be  con- 
sidered ;  the  disadvantage  of  metal-filament  lamps  would  be 
reduced  in  some  cases  by  the  adoption  of  a  larger  number  of 
smaller  units. 

Mr.  A.E.BREWERTONcouldnot  agree  that  the  burning  hours  of  the 
magazine  lamps  were  necessarily  restricted  to  from  50  to  70  hours  ; 
that  the  amount  of  deposit  depended  upon  the  ventilation  was 
exemplified  by  the  "  deposit-free  globes,"  and,  therefore,  tests  taken 
on  one  lamp  could  not  be  said  to  hold  good  for  another.  One 
maker  of  magazine  lamps  was  placing  a  120-hour  lamp  upon  the 
market.  Shopkeepers  often  preferred  a  red  globe  which  absorbed 
a  large  proportion  of  the  light,  as  it  then  appeared  wholly  incan- 
descent from  a  distance,  and  this  might  be  better  for  advertising 
purposes  than  an  efficient  illuminating  medium.  In  designing  any 
arc  lamp  globe  where  a  dioptric  was  not  employe(i,  the  starting 
point  should  be  to  make  it  as  nearly  hemispherical  as  possible  with 
the  nrc  at  the  centre.  Any  arc  lamp  globe  would  increase  in 
density  as  time  went' on,  owing  to  the  attack  of  hydrofluoric  acid, 
so  that  with  any  attempt  so  bring  about  the  proper  use  of  globes,  it 
was  not  only  necessary  to  see  that  the  consumer  bought  the  right 
grade,  but  that  he  discarded  the  old  ones  when  they  became  too 
dense. 

Mr.  Lindsay  Forster  referred  briefly  to  an  enclosed  long- 
burning  arc  with  flame  carbons  which  had  recently  come  to  his 
notice.  Both  carbons  were  coreless,  and  were  placed  concentri- 
cally and  vertical,  the  volts  across  the  arc  being  about  100.  The 
lamp  was  constructed  with  an  annular  cooling  chamber  of  thin 
copper,  the  idea  being  that  there  was  sufficient  circulation  to  carry 
the  vapour  given  off  by  the  arc  into  the  cooling  chamber,  where 
the  flourides  would  be  deposited. 

Mr.  Solomon,  in  reply,  said  that  if  the  candle-power  was  first 
measured  with,  and  then  without,  the  globe,  the  actual  amount  of 
light  lost  could  be  determined.  Such  measurements,  in  his  opinion, 
could  only  be  made  satisfactorily  with  a  spherical  photometer. 
Mr.  Milns's  comparison  being  made  on  the  basis  of  maxinaum 
candle-power  seemed  to  lose  some  of  its  value.  He  agreed  that  the 
cost  of  carbons  was  approximately  the  same  as  the  cost  of  renewals 
of  metal-filament  lamps.  Comparing  in  each  case  an  installation 
of  1,000  mean  spherical  candle-power,  allowing  for  absorption  by 
globes  and  for  50  volts  per  lamp  in  the  case  of  the  arc  lamps,  he 
found  that  the  cost  per  year  (4,000  burning  hours)  for  carbons  and 
depreciation  came  to  £4  10s.,  and  for  new  metal-filament  lamps 
and  depreciation  to  fittings,  to  £3  16s.  As  regards  trimming 
and  attendance  costs,  these  might  be  estimated  at  £2  for  the  arc 
lamps  and  10s.  for  the  metal-filament  lamps.  Thess  two  items  left 
a  balance  of  £2  48.  per  year  in  favour  of  the  metal  filaments. 
Against  this  the  cost  of  energy  at  Id.  per  unit  would  be  slightly 
under  £7  for  the  arc  lamps,  and  slightly  over  £18  for  the  metal- 
filament  lamps,  leaving  a  balance  of  about  £10  in  favour  of  the  arc 
lamps.  It  would  thus  be  seen  that  the  cost  of  using  metal-fila- 
ment lamps  for  street  lighting,  where  1,000  c.p.  units  might  be 
required,  was  much  dearer  than  using  yellow  flame  arc  lamps.  The 
comparison  was  still  less  favourable  to  metal-filament  lamps  if  it 
was  made  on  the  basis  of  lower  hemispherical  instead  of  mean 
spherical  candle-power,  as  the  metal-filament  lamp  would  lose  con- 
siderably by  the  use  of  a  reflector.  Where  much  emaller  light  units 
were  required,  metal-filament  lamps  might  be  satisfactory,  but  it 
would  be  found  that  arc  lamps  could  be  installed  for  the  same 
maintenance  cost,  giving  better  illumination. 


The  Brain  as  an  Electrical  Org^an. 

"The  pedagogue  of  the  future  will  have  to  be  something  of  an 
electrician,"  ^aid  Dr.  W.  Deane  Butcher,  in  the  course  of  a 
striking  address  at  the  Rontgen  Society,  on  May  7th,  on  the 
subject  of  the  brain  as  an  electrical  organ.  The  analogy  between  a 
nervous  and  an  electrical  system  has  been  remarked  before,  but 
seldom  pressed  home  to  such  an  extent  as  by  Dr.  Butcher.  The 
ordinary   physical    forces   which   we   called   vital,   the   forces  of 


osmotic  pressure,  of  diffusion,  and  the  like,  he  said,  were  capable  of 
producing  electric  tension  or  potential.  An  electrical  current  of 
action  accompanied  every  contraction  of  the  heart  and  every  motion 
of  the  brain,  and  the  shock  of  a  brain  that  was  angry  would  be 
felt,  if  our  senses  were  keen  enough,  exactly  as  a  shock  of 
electricity.  Even  the  picture  of  a  nerve  cell,  as  he  pointed 
out  by  means  of  Prof.  Ramon  y  Cajal's  remarkable  drawiners, 
possessed  a  likenegs  to  the  ordinary  galvanic  cell.  The 
nucleus  was  insulated  from  the  surrounding  protoplasm, 
and  the  protoplasm  was  itself  enfolded  in  a  second  in- 
sulating sheath,  which  was  continued  along  the  nerve-trunk  and 
gave  it  all  the  appearance  of  an  electric  cable.  Just  as  in  the  early 
experiments  on  electricity,  observers  joined  hands  in  order  to  con- 
duct the  electric  shock  from  one  to  another,  so  did  these  cells  join 
hands  to  conduct  the  currents  of  sensation  and  motion.  And  did 
not  the  diagram  of  a  synapsis — the  junction  between  two  adjacent 
dendrons  or  afferent  processes  of  a  nerve  cell — remind  them  of  the 
coherer,  with  its  varying  resistance,  as  used  in  wireless  telegraphy  .' 
Every  thought,  breath,  muscular  contraction  and  beat  of  the  heart 
sent  streams  of  electrons  pulsing  through  the  body  by  way  of  the 
branching  electric  cables.  A  living  galvanic  cell  consisted  essen- 
tially of  a  colloidal  solution  contained  in  a  semi-permeable  mem- 
brane, and  in  order  that  it  might  work  properly  it  must  be  kept 
immersed  in  an  electrolytic  solution  to  a  constant  degree  of  concen- 
tration. The  solution,  in  the  shape  of  lymph  and  blood,  was  so 
constant  in  its  composition  and  unvarying  in  its  concentration  that 
it  might  be  called  nature's  electrolyte.  Dr.  Butcher  proceeded  to 
show  how  the  hypothesis  of  the  brain  as  an  electrical  organ  would 
affect  education,  particularly  in  the  direction  of  cultivating  the! 
power  of  attention  and  of  acquiring  habit .'  What  was  the. 
mechanism  of  habit .'  A  certain  spot  in  the  brain  cortex 
was  excited  in  some  way,  the  excitation  spreading  along  a 
devious  and  zigzag  path  to  another  spot  in  the  brain  cortex,  and 
this  passage  of  mental  and  nervous  stimulus  evidently  diminished 
the  electrical  resistance  from  nerve-cell  to  nerve-cell  of  the  inter- 
vening path.  Therefore,  a  similar  excitation  made  subsequently 
would  be  most  likely  to  travel  along  the  same  course,  just  as  in  a 
lightning  discharge  from  a  cloud  the  ionisaiion  of  the  intervening 
atmosphere  caused  the  zigzags  of  the  reverberating  discharges  to 
follow  that  path  for  preference. 


OUR  LEGAL  QUERY  COLUMN. 

[  Questions  addressed  to   this   column   should   be  vrritten  on  one  side 

of  the  paper  only.^ 


"  Kim"  writes  :  "  There  are  a  number  of  electricity  works  such  as  . 
ours  that  supply  their  customers  with  such  incandescent  lamps  as 
they  may  from  time  to  time  need.  The  only  other  people  in  the 
town  supplying  similar  lamps  are  the  ironmongers.  Now  these 
traders  have  applied  fot  a  closing  order  under  the  new  Shops'  Act. 
Seeing  that  all  other  suppliers  of  electric  lighting  accessories  are 
closing  early  on  Thursday  in  each  week,  are  we  under  this  Act 
regarded  as  shopkeepers  ?  Must  we  close  our  stores  on  that  day  ? 
As  two  of  the  electricians  on  duty  in  the  works  (on  separate  shifts) 
are  the  ones  who  supply  the  lamps,  how  are  they  affected  .'  If  we 
give  them  a  holiday,  it  would  be  necessary  to  shut  down  the  supply 
of  electricity.  Also,  all  the  other  traders  agree  to  close  at  7  o'clock 
on  other  days  ;  must  we  close  our  stores  as  well .'  Attending  to  the 
stores  takes  but  a  very  small  percentage  of  employes"  time. 

*^*  There  is  nothing  in  the  Shops  Act,  15)11,  to  indicate  that 
there  is  any  procedure  by  which  "  Kim  "  can  be  exempted.  It  is 
expressly  provided  that  "  Every  shop  shall,  save  as  otherwise  pro- 
vided by  this  Act,  be  closed  for  the  serving  of  customers  not  later 
than  1  o'clock  in  the  afternoon  on  one  weekday  in  every  week." 
This  is  the  general  rule.  Sec.  2  (4 )  prescribes  a  procedure  by  which 
in  certain  events  the  majority  of  the  shopkeepers  of  any  particular 
class  can  secure  a  modification  of  the  Act,  or  even  an  abandonment 
of  the  early  closing  altogether  :  but  there  would  seem  to  be  little 
hope  of  "Kim"  effecting  this.  So  far  as  closing  before  7  oclock  is 
co.icerned,  this  seems  to  be  optional.  "  Kim  "  can  keep  his  shop 
open  as  long  as  he  chooses,  wholly  irrespective  of  anything  that 
may  be  done  by  his  rivals  in  trade. 


"  Oh.mic  "  writes  : — "  A  small  public  electric  supply  undertaking, 
which  has  been  in  operation  some  12  months  decided  to  apply  to 
the  Board  of  Trade  for  a  provisional  order.  The  compulsory  area 
is  to  be  taken  where  the  mains  are  already  run.  The  whole  of  the 
mains  and  plant  have  been  erected  to  the  requirements  of  the  Board 
of  Trade.  The  company  are  working  under  the  consents  of  the 
Board  of  Trade  and  the  local  authorities.  Other  outlying  districts 
are  to  be  included  in  the  area. 

"We  should  like  to  know  if  the  imdertakers  would  be  under  a 
penalty  to  give  a  supply  to  the  outlying  districts  within  any  pre- 
scribed period  of  time,  or  would  the  said  powers  be  revoked 
Sec.  25  of  the  Electric  Lighting  Acts,  1909,  seems  to  infer  that  the 
undertakers  would  be  under  an  obligation  to  run  mains  and  give 
the  supply  within  those  outlying  areas  within  the  prescribed  time, 
or  otherwise  have  the  powers  revoked." 

*,*  It  is  clear  from  Sec.  25  of  the  Act  of  1909  that  "area  of 
supply  means  any  area  within  which  any  local  authority,  com- 
pany, or  person  is  authorised  to  supply  electricity."'  This  Act, 
however,  does  not  confer  upon  the  Board  of ^  Trade  power  to  revoke 
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an  order  ;  but  this  power  in  (fiven  by  Sec.  '2'.i  of  the  Schedule  to  the 
Electric  Lifhtinsr  ClauHeH  Act,  1899,  which  is  generally  incor- 
porated with  every  proviBional  ordfr.  It  provider  that  "if  the 
nndertakern,  not  beinf  a  local  authority,  make  default  in  laying 
down  any  dJHtrihiitinfr  mains  in  accordance  with  the  order 
within  the  periods  prpKcril)rd  in  that  behalf  reflpectively,  they 
Bhall  be  liable  for  each  defanlt  to  a  penalty  not  exceedinp  £o  for 
each  day  durinp  which  the  default  continue»  ;  and  if  the  Board  of 
Trade  are  of  opinion  in  any  case  that  the  default  ia  wilful  and 
unreasonably  prolonged  thev  may,  after  considerinpr  any  repre- 
pentationH  of  the  local  authority,  denl  with  the  ppecial  order  in 
manner  provided  by  this  section."  Unless  there  is  somethinf?  in 
the  order  to  exempt  "Ohmic"  from  this  provision  it  would  feem 
he  must  be  liable  to  the  penalty. 


EXPIRING    PATENTS. 


"B.  M.  R."  writes:  — "In  the  Bill  obtained  bv  a  municipal 
authority  for  their  electricity  undertaking,  the  Northumberland 
Clause  has  been  inserted,  which  states  that  there  shall  be  a 
triennial  consideration  of  the  financial  state  of  the  undertakinpr,  to 
revise  if  necessary  the  scale  of  prices  charped  for  enerjry,  so  that, 
as  far  as  possible,  there  will  be  no  contribution  from  the  rates  of 
the  town  for  the  purpose  of  defraying  the  future  expenses  of  the 
undertaking  durinjf  the  next  three  years.  Clause  3  then  goea  on 
to  state  :  — 

"  '  Nothing'  in  this  Section  contained  shall  prevent  the  Corpora- 
tion from  enteriner  into  contracts  for  periods  which  may  extend 
beyond  the  periods  at  which  any  revision  may  take  place  under  the 
provisions  of  this  Section,  on  special  terms  under  special  circum- 
stances not  applicable  to  ordinary  consumers,  but  each  such  contract 
shall  provide  that  the  price  to  be  charged  for  energy  supplied  under 
such  contract  shall  either — 

"  '  (a)  Be  subject  to  revision  at  the  next  triennial  revision  provided 
for  in  ♦^^his  Section  ;  or 

" '  0')  Vary  in  the  same  proportion  as  the  prices  charged  to  ordinary 
consumers, 

"  'Provided  that  the  Corporation  shall  not,  without  their  consent, 
be  required  to  accept  any  price  lower  than  the  minimum  price  men- 
tioned in  such  contract.' 

"  Supposing  the  Corporation  contract  to  supply  a  large  consumer 
at,  say.  Id.  per  unit,  on  a  lO-years'  agreement,  the  present  price  for 
electricity  to  ordinary  consumers  being  6d.  per  unit,  and  suppose  in 
a  year's  time  the  municipal  authority  lower  the  price  of  current  to 
4d.  a  unit,  without,  however,  giving  the  large  consumer  any  reduc- 
tion, then  if,  at  the  end  of  three  years,  owing  to  the  undertaking 
not  paying  its  way,  it  becomes  necessary  to  increase  this  price  of 
4d.,  would  the  municipal  authority  be  bound  to  increase  the  price 
charered  to  the  large  consumer  in  the  same  proportion,  or  need  they 
not  do  this  until  the  price  is  raised  over  the  original  figure  in  exist- 
ence to  ordinary  consumers  (6d.)  when  the  contract  was  first  entered 
into .'" 

*^*  It  is  clear  that  the  contract  to  supply  electricity  to  the  large 
consumer  must  contain  one  of  two  alternative  provisions  for  the 
protection  of  that  consumer.  Either  the  price  must  be  revised  at 
the  next  triennial  revision,  in  which  case  the  large  consumer  gets 
the  benefit  of  a  revision,  or  it  must  vary  in  the  same  proportion  as 
the  prices  charged  to  ordinary  consumers,  and  the  variation  will 
apparently  be  operative  at  any  time  when  the  charges  to  ordinary 
consumers  are  varied.  Assuming  that  the  first  alternative  is 
.adopted,  it  would  seem  that  the  supply  authority  would  have 
power  to  raise  the  price  in  the  manner  suggested,  although  the 
large  consumer  had  not  been  given  the  benefit  of  the  previous 
lowering.  Nevertheless,  it  is  probable  that  the  authority  which 
have  a  judicial  discretion  to  arrange  the  terms  of  revision  would 
regard  such  treatment  as  inequitable  and  deal  with  it  accordingly. 
If  the  second  alternative  is  adopted,  no  difficulty  would  arise, 
because  then  the  price  chargeable  to  the  large  consumer  would  vary 
automatically  with  the  price  charged  to  the  small  consumer. 


The  '•  Gardener  Electrician  "  A}>ain.— The  simplifica- 
tion of  machinery  is  proceeding  to  suoh  an  extent  that  skilled 
attention  is  popularly  suppoFed  to  be  almost  eradicated,  and  hence 
the  domination  of   the  "  gardener-electrician "  type  of  individual 
in  the  case  of   small  lighting  installations  is  becoming  painfully 
recurrent.     It  must  not,  however,  be  supposed  that  such  individuals, 
even  if  they   are  destitute  of  a  college  education,    are   entirely 
deficient  in  the  sense  of  originality,  and  it  sometimes  occurs  that 
an  opportunity  arises  for  the  display  of  the  aforesaid  ingenuity  and 
re.«ource.      Gas  and  oil  engines  are  usually  supposed  to  be  itairly 
simple  to  operate,  but  the  following  instance  will  show  how,  even 
in  the  most  simple  situations  of   life,  there  is  an  opportunity  for 
going  wrong.     In  this  case  an  oil  engine  of  about  10  h.p.  was 
installed  in  order  to  drive  a  small  lighting  dynamo,  and  as  the 
the  lighting  load  only  reached  its  maximum  occasionally,  the  engine 
was  usually  under  light  load  during  most  part  of  its  useful  and  happy 
existence.    The  attendant,  who  fulfilled  various  functions,  including 
that  of  engineer-in-charge  of  the  installation,  discovered  that  there 
was  a  certain   amount  of  irregularity   in    governing    the    speed 
at  light  loads,  and  instead  of  searching  for  the  true  cause  of  the 
trouble,  he  conceived  the  happy  idea  of  equalising  the  load  on  the 
engine  throughout  its  run.    This  simply  consisted  of  arranging   a 
thick  plank  in  the  form  of  a  brake  upon  the  flywheel  in  order  to 
I        take  up  about  8  h.p.,  and,  needless  to  say,  the  arrangement  was  quite 
I        effective  in  keeping  the  speed  of  the  engine  within  reasonable  limits. 
I        The  idea  is  recommended  to  those  engineers  in  our  midst  who  are 
wrestling  with  governing  problems  upon  fluctuating  loads,  as  being 
one  which  might  with  very  great  advantage  be — avoided. 


(Concluded  from  page  7<jO.) 

1'\,f,r/i.  October  1.3th.  1898.  (D»te  claimed  nndf;r  Bee.  106  of  Pktenta  A«  o 
1883,  March  I7th).  "Controlling  electrically-prf^pelled  traics."  W.  B.  Prnm. 
RelateR  to  magter-controUer  arrange rnentu  (or  the  motor  and  br»ke  controller* 
on  electricallyproptlled  trains,  whereby  the  latteraretynchronoa«ly  actuated. 
For  thi<<  purpone  the  Bobgidiary  contrnllerB  are  dri%-en  by  electromotora,  and 
their  tnotion  in  limited  by  itops  which  are  gacceMively  withdrawn  a«  the 
master-controller  is  turned. 

21,759.  October  J.'ith,  1898.  (Date  claimed  onder  Sec.  IfS  of  Act  of  198», 
March  .3lBt).  "Controlling  electrically-propelled  trains."  W.  B.  Porrm. 
Relates  to  merng  for  ingtantaneously  interrupting  the  circuit  on  all  the  motor 
vebicleg  from  a  single  point  on  the  train,  especially  in  those  arrangemente 
where  the  motor  controHerH  are  worked  from  a  master  controller.  All  the 
collectors  are  connected  by  a  common  wire  to  obviate  temporary  loM  of 
current  in  any  one  of  them,  and  provision  on  each  car  of  a  switch  of  the  aoto- 
matic  type  operated  by  cm  overload  or  by  an  oaderload. 

22,.545.  October  26th,  1898.  "Automatic  telephone  exchanges."  W.  P. 
Thomphon.  (Strowger  Automatic  Telephone  Exchange,  U.S.A.).  Relates  to 
an  automatic  exchange  for  telephonic  working  in  which  each  subscriber  is 
provided  with  a  selecting  apparatus  consisting  of  grouped  contacts  divided 
into  tjroups  of  10  bars,  each  bar  being  curved  and  having  10  contacts.  The 
contacts  are  acted  upon  by  radial  wipers  rigidly  mounted  but  insulated  on  a 
shaft  which  is  operated  by  a  circular  feed-rack  for  longitudinal  movement,  and 
by  an  elongated  pinion  for  rotary  selection.  The  pinion  carries  an  arm  which 
engages  with  one  of  the  pegs  of  the  subsidiary  switch  of  which  the  peg?  agree 
in  number  with,  and  are  connected  by,  wires  to  the  wiper  arnu. 

22,700.  October  26th,  1898.  "  Tubes  or  conduits."  H.  EoMinrDs.  CondnitB 
for  electric  conductors  are  formed  of  Portland,  Ac,  cement  lined  with 
bitumen,  &c. 

23,768.  October  29th,  1898.  "  Sound  magnifying  apparatus."  H.  L.  Short. 
Relates  to  methods  of  increasine  the  volume  of  sounds  prodncd  by  electnc  or 
other  instruments.  The  principle  involved  consists  in  operating  some  fortn 
of  valve  so  as  to  vary  the  passage  of  compressed  air,  steam,  etc.,  in  accordance 
with  the  vibratory  motion  of  a  diaphragm,  4o.,  acted  npon  by  the  voice  or  by 
a  phonograph  cylinder  or  disk,  &o. 

23,965.  November  5th.  1898.  "Electric  lamps."  E.  J.  Pbeston  and 
J.  Stone  &  Co.  Relates  to  incandescent  electric  lamps.  Parts  of  caps  are 
pressed  in  to  afford  additional  hold  for  the  plaster  filling.  The  depressions 
80  made  may  have  the  form  of  bayonet  slots  to  engage  parts  pressed  in  ou  the 
holders. 

23,750.  November  11th,  1898.  "  Electrodynamic  relays."  S.  G.  Bbowk. 
Relays  for  telegraph  and  telephone  working  are  constrncted  as  generators  in 
which  the  inductive  effect  is  neutralised  by  dividing  the  magnet  poles  into 
pairs,  and  so  crossing  these  that  pairs  of  reversed  poles  are  obtained  and  no 
current  generated  in  the  armature. 

24,277.  November  17th,  1898.  "Looms."  W.  P.  Thompson.  (F.  F..  Kip. 
U.S. A).  Relates  to  warp  stop  motions  controlled  by  electricity  in  which  «n 
electric  circuit  is  closed  by  the  fal'ing  of  a  drop  normally  supported  by  the 
warp  thread,  the  object  here  being  to  free  the  shipper  lever  without  distuibing 
the  knock-off  lever. 

24,404.  November  18th,  1898.  "Electric  conductors."  L.  Hackhthai.. 
Conductors  are  insulated  with  a  woven  fibrous  coating  impregnated  with  a 
mixture  of  red  leader  litharge  and  linseed  oil.  The  two  wires  of  an  overhead 
metallic  circuit  are  attached  to  one  insulator,  and  are  arranged  to  cross. 

26,420.  December  14th,  1898.  "Cut-outs."  C.  M.  Dorman  and  R.  A.  Smith. 
Relates  to  the  arrangement  of  the  fusible  wire  in  the  support  of  removable 
fuses  to  prevent  arcing,  &c.  The  insulating  support  has  an  obstruction  in  the 
centre.  The  fuse  wire  is  led  past  the  ob-struction  through  small  holes  which 
open  externally,  and  is  connected  at  its  extremities  to  the  terminals. 

27,390.  December  28th,  1898.  "  Coin-freed  apparatus."  C.  D.  Abkl.  (Soc. 
Anon.  Continentale  pour  la  Fabrication  des  Compteurs  a  Gaz  et  Autrea 
Appareils,  Paris.)  Relates  to  coin-freed  electric  meters.  A  horizontal  fork 
jointed  to  a  crank  on  the  rock  shaft  of  a  switch  and  resting  upon  a  fixed  pin  is 
drawn  so  as  to  close  the  circuit  when  a  disk  having  a  recess  to  engage  a  pin 
on  the  lower  arm  of  the  fork  is  turned  after  prepajment.  The  disk  is 
reversed  at  a  rate  depending  on  the  operation  of  an  escapement  anchor  by  the 
electric  meter.    The  disk  is  turned  proportionately  to  the  payment. 


The  Present  Position  of  the  Copper  Market.— The 

writer  of  an  article  in  the  Times  of  April  22nd  expresses  the  opinion 
that  the  general  position  of  the  copper  market  is  at  present 
stronger  than  it  has  been  for  the  past  four  years.  In  1907.  he 
points  out,  the  unusually  high  price  of  copper ',£113")  was  due  to 
the  supply  being  unequal  to  the  demand,  resulting  in  customers 
outbidding  one  another,  thus  forcing  up  the  prices  and  creating  a 
generally  unhealthy  state  of  affairs,  which  disturbed  conditions  for 
four  years,  the  price  falling  off  badly  till  it  reached  £."i0-.i5,  at 
which  figure  it  remained  for  some  time.  Following  o^.  this,  the 
consumpt'on  of  copper  increased  steadily,  even  making  inroads  upon 
the  stocks  which  had  accumulated  during  the  ^^lack  period. 

The  writer  proceeds  to  note  the  state  of  stocks  in  June.  1910, 
when  they  were  75,172  tons  in  the  United  States  and  103,957  tons 
in  England  or  France  (.and  afloat\  while  by  March  31st  of  this  year 
they  were  only  27,843  tons  in  America,  and  50,175  tons  in  Europe. 
The  production  is  at  present  increasing,  and  everything,  in  his 
opinion,  points  to  a  period  of  healthy  copper  industry. 

The  quotations  for  copper  shares,  especially  Americans,  have 
been  rising,  though  somewhat  unevenly.  This,  however,  is  not 
surprising,  seeing  that  four  out  of  the  five  leading  copper  producers 
are  American,  only  the  Rio  Tinto  being  under  European  control. 
Owing,  he  observes,  to  the  fact  that  information  as  to  progress  and 
profitableness  of  the  European-controlled  companies  is  more  easily 
obtainable  than  is  the  case  with  those  under  American  control,  the 
home  investor  prefers  to  deal  with  the  former.  The  Rio  Tinto 
holds  the  fourth  position  for  production  among  the  large  copper 
mines  of  the  world. 

The   article   goes  on   to   mention    Mount   Elliot.   Great   Cobar.  ■ 
Spassky,    and    Abbasir    (Siberia),   as    promising    concerns    under 
British  control,  and  especially  speaks  favourably  of  the  Whim  Well 
Mines  in  Western  Australia,  and  the  properties   of    the   Messina 
Transvaal  Developi-ient  in  the  Northern  Transvaal. 
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NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Compiled  expressly  tor  this  Journal  by  Messbs.  W.  P.  Thomphom  ft  Co., 
Eleotrlpal  Patent  Apents,  986,  High  Holborn,  London,  W.C,  and  at 
LiTerpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


10,070.     "  Homopolar  dynamo."    P.  Hynes.     April  29th. 

10,092.  "  Apparatus  for  winding  incandescent  electric  lamp  iilaments  on 
their  supports."  Foe.  FB/^CA1SE  l)'l^(■A^DI■sc^KCK  Par  Lk  Gaz.  (Pystt  me 
Auer.)    (Convention  date.  May  1st,  1911,  France.)    April '29th      (Complete) 

10.098.  "Device  for  securing  and  looking  together  incandescent  electiic 
lamps  and  holders."    G.  Bbefeton  and  P.  BnkwtR.     April  29th. 

10,113.  "Phase  compensation  of  dynamo-electric  induction  machinery." 
Akt.-Ges.  Brown,  Boveri  et  Cie.  (Convention  date,  April  29th,  1911, 
Germany.)    April  29th.    (Complete.) 

10,116.  "Cylindrical  electric  accumulator."  P.  Kliver.  April  29lh. 
(Complete.) 

10,120.  "Electrical-impulse  transmitters.'  Automatic  Telephone 
MANUFAOTURiNG  Co.,  LxD.  (Automatic  Electric  Co.,  United  States.)  April 
29th.    (Complete.) 

10.137.    "  Flame  arc  lamps."    G.   E.    Tate  and   F.  O.  Monkhouse.    April 

10,167.     "  Trolley  head."     F.  C.  Lenton.    April  30th. 

10,182.     "Electric lamps."    K.  O'Brien.    April  30th. 

.  ^^'.^^tv  "  Electric  photographic  printing  or  copying  frames."   J.  B.  Halden. 
April  30th. 

10^08.  "  Automatic  block-signalling  systems  for  railways."  A.  E.  White. 
(H.  Carson,  United  States.)    April  SOth.     (Complete.) 

10  209.  "  Magneto  current  generators."  E.  Podlesak.  April  80th.  (Com- 
plete.) 

10,243.    "  Electric  arc  liehts."    J.  Billiter  and  Generai  Composing  Co., 
G.M.B.H.     (Addition  to  15,474,  1911.)    April  30th.     (Complete.) 
10,294.     "  Electric  signalling  systems."    R.  Hacking.    May  1st. 

lf>,297,    "  Electrical  heating  and  cooking  apparatus."    G.  W.  L.  Patterson. 

May  1st. 

10,388.  "  Electrical  contacts  and  methods  of  making  the  Fame."  Bbitirh 
Thomson-Houston  Co.,  Ltd.  (General  Electiic  Co.,  United  States.) 
May  1st. 

10,346.  "Bulbs  for  electric  glow-lamps."  H.  Gethe  and  G.  "  Hansa," 
G.m.b.H.     May  1st.     (Complete.) 

10.360.  "  Construction  of  electric  bell  push."    A.  Bonella.    May  1st. 

10.361.  "  Operation  of  Hash  lamps  for  photography."    H.  E.  Hull.    May  1st. 
10.364.     "Combined  intercommunication  and  exchange  telephone  systems." 

Telephonfabrik.  Akt  Ges.  vorm  J.      (Convention  date,  May  11th,   l'911,  Ger- 
many.)   May  1st.     (Complete.) 

10,366.     "  Clutches  and   driving  mechanisms  particularly  adapted  as  slow 
motion  gears  for  the  operation  of  starting  devices  for  electric  motors."    J   H 
Woolliscroft  and  H.  T.  Boothroyd,  Ltd.    May  1st.     (Complete.) 

10  372.  "  Electric  signalling  in  mines."  W.  8.  Topus,  W.  J.  H.  Porter  and 
W.  Llotd.     May  Ist. 

,«i9'^J?'.  "Telephone  systems."    T.G.Martin.      (Convention  date.  May  1st. 
1911,  Unitea  i^tates)    May  1st.    (Complete.) 

10  383.  "Adaptable  transport  trolley  for  electric  light  and  power  pendants 
and  the  like."    A.  Rider.     May  2nd. 

10,409.  "  Fusible  cut  outs."  C.  M.  Dorman,  R.  A.  Smith  and  H.  G.  Baggs. 
May  2nd. 

10,4  7.  "  Alternating  current  generators."  J.  6.  Shaw  and  C.  R.  Shaw 
(trading  as  Crypto  Electrical  Co.  and  H.  G.  Sharp).     May  2nd. 

10,43t.  "Automatic  signalling  arrangement  for  tramway  lines  or  electric 
railways."     D.  Samaia.    May  2nd.     (Complete.) 

10,444.  "Impulse  transmitter  for  semi-automatic  telephone  systems." 
Siemens  &  Halske  Akt.-Ges.  (Convention  date,  May  2nd,  1911,  Germany.) 
May  2nd.     (Complete.)  ' 

10,490.  "  Radio-action  and  arrangements  therefor."  G.  J.  Epstein 
May  3rd. 

10,496.     "  Electric  flame  arc  lamps."    F.  W.  E.  Schuer.     May  3rd. 

10,501.     "  Wireless  telegraphy  apparatus."     W.  S.  Peake.    May  8rd. 

10,507.  "High  spped  rotors  for  electiical  machire'y."  R.  Goldschmidt 
(Convention  date.  May  4th.  1911,  Gei many.)     May  3id.     (Complete.) 

10  528.  "  Oil  break  electric  switches."  R.  H.  Barbour  and  T.  G.  Tavik 
May  3rd.    (Complete.) 

10,539.  "  Automatic  telephone  systems."  Siemens  Bros.  &  Co.,  Ltd 
(Siemens  &  Halske  Akt.-Ges.,  Germany.)    May  3rd.     (Complete.) 

10,541.  "  Electrodes  for  primary  or  secondary  batteries."  A.  Heil 
(Convention  date.  May  9th,  1911,  Germany.)    May  3rQ.     (Complete.) 

10,545.  "Protective  devices  for  electric  distribution  systems."  British 
Thomson-Houston  Co.,  Ltd.,  and  E.  B.  Wedmore.     May  3rd. 

10.555.  "  Electric  ignition  devices  for  internal  combustion  engines."  M  A 
CoDD     May  3rd. 

10.558.  "  Controlling  or  actuation  of  clocks,  or  other  indicating  or  recording 
mechanism    by      electric,      wireless,     or    other    waves."      E.    V.     Gratze 
May3id. 

10.559.  "Compound  electric  switch."     C.  S.  Syeb.    May  3rd. 

10  599.      "  Gear  for  automatically    reversing  electric-motors   employed  for 

driving  machines  and  the  like."    J.  P.  Hall.     May  4th. 

10,616.    "Telephone  receivers."    J.  Parr.    May  4th.     (Complete.) 

10,619.     "Electro-magnetic    separator    for    the    wet    separation    of    ores    " 

Elektromagnetische  Ges.m,b,H.    (Convention  date.  May  4th,  1911.  Germany.) 

May  4th,     (Complete.)  .>        .         .  j  ; 

10,651.     "Electric  water  heater."     G.  F.  F.  Davis.    May 4th. 

10.654.  "  Electric  motors."  8.  &  J.  L.  Motors,  Ltd.,  and  T.  L.  R.  Cooper, 
May  4  th. 

10.655.  "  Dynamo-electric  machines."  8.  &  J.  L.  Motors,  Ltd.,  and  H,  B. 
PoYNDEB.    May  4th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Bpecifloations  Jn  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompsom  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1910. 

Registerino  or  Totalling  Mechanism  of  Inteobatino  Elfctricity  Meters 
AND  OTHER  iNbTRoiJiENTs.  W.  H.  Johnson  and  A.  M.  Billington.  iQ.Cnu. 
Aucuetiath.    (Maarch  aith,  1911.) 


Devices  for  Starting  and  Protecting  Electric  Motors.    Wolseley  Sheep 

Shearing  Machine  Co.  and  H.  E.  Breweiton.    9,176.     April  18th.    (Cognate 

application.  No.  15,607  of  1911.) 
Electko-Capillabv  Contrivances.     Oiling  &  Orlirgs  Telegraph  Instrnments 

Syndicate.    9,725.     April  21st. 
Elkctricai,  Measuring  Instruments  of  the    Induction   Ttpe.     G.    North. 

9,8l9.     April  22nd. 
Silk  Extension  Shade  for  Use  with  Electric  or  Gab  Opal  Shades.    P.  D. 

Collins.     12,017.     May  18th. 
Operating  Levers  applicable  to  Gear-changing  Devices,   Electbical  Ccn- 

TA<  Ts  AND  THE  LiKE.    R.  Accles.    12,127.     May  19th. 
Electrical  Reversing  Apparatus  for  Remote  Control.    Smith,  Major  and 

Stevens,  Ltd.,  C.  G,  Major  and  G.  Kennard.     12,8-.!8.    May  i!9th. 


1911. 

Telephone  Exchange  Stbtem.   P.  Jensen.   (Clement  International  Eneinoering 
Corporation.)    9,142.     April  12th. 


Wireless  Teleg:rai»liy  in  Spain. — The  following  notes 

describe  briefly  the  equipment  of  the  large  Spanish  stations  at 
Cadiz,  Teneriffe,  Las  Palmas  and  Barcelona,  the  inangnration  of 
which  was  reported  in  thp  Electrical  Review  of  December  let, 
1911.  These  stations  are  equipped  with  the  latest  Marconi 
apparatus,  and  were  only  taken  over  after  an  exhaustive  series  of 
trials  carried  out  between  July  and  November  last  year ;  the 
Testing  Commission  is  now  engag'ed  (according  to  V l7idustne 
Elcciilqve')  in  tests  on  the  f-maller  stations  at  Vigo,  Aranjuez, 
Seller  and  Alicante.  The  station  at  Cadiz  is  situated  2^  miles 
from  the  town,  on  the  sea  coast.  A  large  stone  building  (erected 
by  a  company  which,  some  time  ago.  attempted  but  abandoned  a 
wireless  scheme),  has  now  been  equipped  and  round  it  have  been 
built  four  lattice  towers  carrying  the  antenna?.  Fifteen  wires  are 
used  in  the  antennii^,  and  the  towers,  which  are  70  m.  high,  are 
placed  90  m.  apart.  A  petrol  motor  drives  a  dynamo  and  alternator 
through  belting.  The  D.c.  machine  mainiains  a  secondary  battery 
at  full  charge  and  can,  in  case  of  need,  be  run  as  a  motor  frcm  the 
latter,  then  driving  the  alternator,  which,  when  running  at  1,000 
R.P.M.,  1.50  cycles,  delivers  25  KW.  at  3.50-400  v.  The  Marconi 
type  of  rotary  di.sk  sparker  is  employed,  the  disk  being  motor-driven 
at  800  R  P.M.  (then  providing  a  note  of  .S20  cycles  per  sec.  and 
working  with  a  2, .540  m.  wave).  A  3-KW.  auxiliary  equip  ment  works 
with  300  and  600-m.  waves,  and  is  used  for  communication  with 
ships.  Vacuum  valve  detectors  are  used  for  the  recepticn  of  long- 
distance messages,  and  the  ordinary  magnetic  detector  is  used  lor 
reception  from  ships  near  by.  The  station  contains  living  accommo- 
dation for  the  operating  staff. 

The  station  at  Las  Palmas  is  situated  about  16  miles  from  the 
town  of  the  same  name,  and  comprises  a  very  handsime  stone  and 
ferro-concrete  building,  erected  on  rocks.  Of  the  two  stories,  the 
upper  is  reserved  for  the  accommodation  of  the  staff  and  the  lower 
for  the  superintendent.  Technically,  the  station  is  identical  with 
that  at  Cadiz. 

The  Teneriffe  station  is  at  Santa  Cruz,  and  when  erecting  it 
great  difficulty  was  experienced  in  securing  an  adequate  earth  con- 
nection. The  ground  is  practically  volcanic  lava  and  the  climate 
is  very  dry,  so  that  it  was  found  necessary  to  dig  a  trench  150  m. 
long  and  2  m.  deep  in  which  were  buried  sheets  of  galvanized  iron. 
Electrical  energy  is  drawn  from  the  Santa  Cruz  supply  station,  a 
D.c.  motor  being  connected  to  the  public  mains  and  direct  coupled 
to  an  alternator.  A  petrol  motor  is  installed  as  a  stand-by  in  case 
of  failure  of  the  central  station  supply. 

Under  the  terms  of  the  original  contract  the  Barcelona  station 
was  to  have  been  erected  in  the  town,  but  in  default  of  a  suitable 
city  site  at  a  reasonable  f  rice,  the  station  had  to  be  built  7^  miles 
away,  on  a  triangular  si'e  enclosed  by  the  village  of  Prat  de 
Llobregat,  the  mountains  and  the  sea.  The  climate  is  very  humid  and 
the  locality  agricultural  and  practically  cut  off  from  communica- 
tion with  the  outside  world  (except,  of  course,  by  way  of  the  new 
wireless  station).  Apart  from  the  great  loss  which  Barcelona  has 
incurred  by  allowing  the  statiou  to  be  built  outside  her  boundaries, 
it  does  not  appear  that  the  actual  site  is  very  suitable,  particularly 
as  regards  the  neighbouring  mountains,  which  must  screen  the 
station  in  certain  directions.  The  station  building  is  of  stone  and 
iron  erected  on  arches  ;  it  is  of  one  story  only,  and  contains 
good  living  accommodation  for  the  operators.  Three  distinct 
antenna^  are  provided  ;  the  main  aerial  is  of  the  Tee  form 
with  six  wires  in  each  branch,  and  there  are  also 
separ:.te  aerials  for  the  despatch  and  reception  of  messages  to  and 
from  ships.  The  masts  are  of  steel  tubing,  and  rest  on  cement 
foundations  carried  by  piles  :  the  central  mast  is  84  m.  high,  and 
the  four  secondary  structures  are  40  m.  in  height.  The  generating 
equipment  comprises  a  large  petrol  motor,  direct  coupled  to  a 
dynamo  :  a  storage  battery  ;  and  a  motor-generator  coupled  to  a 
disk  sparker  of  the  latest  type.  The  alternator  provides  current 
at  150  cycles  per  second,  and  eight  large  condensers  in  ga'.vanized 
iron  tanks  )irovide  long  wave  lengths  for  long-distance  work,  while 
four  other  condensers  yield  the  shorter  wave  lengths.  Two  types 
of  detector  are  used,  as  before. 

These  four  stations  place  Spain  high  in  the  scale  of  nations 
arranged  according  to  wireless  development.  The  guaranteed 
range  of  the  four  large  stations  is  1,800  km.,  and  of  the  four 
smaller  stations  800  km.  ;  their  geographical  position  is  such  that 
the  stations  must  play  an  important  part  in  the  wireless  traffic  of 
the  Mediterranean.  The  station  in  the  Canaries  will  have  much 
traffic  with  vessels  bound  for  South  Africa,  Australia  and  Central 
Amprica.  The  Barcelona  station  will  regularly  interchange 
messages  with  Mar.^eilles.  the  Balearic  Isles,  Aranjuez  and  the  new 
Coltano  station  (Gulf  of  Genoa).  Within  the  range  of  the  Cadiz 
station  will  be  the  stations  at  Las  Palmas,  Aranjuez  (near  Madrid) 
and  Vigo,  while  the  Teneriffe  and  Las  Paliuaa  stations  will,  for  the 
present,  be  mainly  engaged  in  forwarding  message*  between  ships 
at  sea  and  the  other  stations  o'f  the'groiip. 
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Wi;  have  often  commented  upon  that  curiouij  phaae  of 
British  thought  which  is  revealed  in  the  imposition  of  wa^es 
clauses  and  similar  arbitrary  conditions  upon  mannfacturerH 
in  this  country,  followed  by  the  acceptance  of  a  foreign 
tender.  This  practice  is,  of  course,  confined  to  municipal 
transtictions,  as  no  business  man  would  dream  of  forcing  np 
prices  afi:ain8t  himself  by  such  methods ;  he  would  not 
hesitate  to  j^^o  abroad  for  his  plant,  if  he  were  satisfied  that 
by  so  doing  he  made  a  better  V)argaiii,  but  he  certainly 
would  not  delude  himself  with  the  idea  that  foreign  plant 
was  the  cheaper,  if  he  himself  had .  been  the  cause  of  its 
apparent  cheapness.  The  practice  is  inspired  by  the  desire 
for  popularity  on  the  part  of  our  municipal  repre- 
sentatives—  in  plain  English,  the  need  to  catch  the 
votes  of  the  working  man,  who  looks  only  on  the  surface 
and  does  not  realise  that  he  is  thus  undermining  his  own 
position  ;  cause  and  effect  are  easily  identified  in  this  case. 

But  another  singular  tendency  has  sometimes  been 
observed — and  has  of  late  attained  unpleasant  prominence — 
a  tendency  to  purchase  plant  from  abroad,  even  when  the 
prices  are  level,  the  quality  of  the  British  product  above 
reproach,  and  the  guarantees  as  good.  For  this  phenomenon 
we  are  at  a  loss  to  find  an  adequate  explanation.  It  is, 
as  in  the  former  case,  met  with  only  in  connection  with 
municipal  contracts,  and  has  recently  been  especially  manifest 
in  the  repeated  purchase  of  Diesel  engines  from  Continentjil 
makers. 

As  our  readere  must .  be  aware,  the  manufacture  of  this 
type  of  engine  has  been  carried  on  in  this  country  for  a 
period  of  at  least  14  years,  during  which,  according  to 
the  inventor,  only  minor  changes  have  been  effected  in  its 
design.  The  business  has  been  taken  up  by  numerous 
British  engine-building  firms  of  the  highest  reputation — 
and  British  engines,  as  a  class,  are  unexcelled  throughout 
the  world.  Many  British  Diesel  engines  have  been  running 
since  the  beginning  of  this  century,  and  have  thus  given  proof 
of  their  reliability  and  durability,  while  there  is  no  appreciable 
difference  in  point  of  efticiency. 

Why  is  it,  then,  that  in  so  many  cases  lately  British  Cor- 
_  porations  have  gone  abroad  for  engines  of  this  type  r  We 
may  cite  the  following  instances  : — Barking,  Leek,  Kingston- 
on-Thames,  Weymouth,  Epsom,  Pembroke,  Aldershot, 
Swindon  and  Newcastle-under-Lyme.  In  the  case  last- 
named,  the  Council  rejected  the  recommendation  of  the 
Committee,  and  the  order  will  be  placed  at  home.  We  do 
not  say  that  in  all  of  these  cases  the  British  offers  were  the 
better,  or  that  in  every  instance  the  foreign  tender  should 
have  been  rejected  ;  but  it  is  a  fact  that  in  many  instances  the 
British  prices  were  either  lower  for  the  same  speed  of  revo- 
lution, or  about  equal  to  the  prices  of  the  foreign  engines, 
though   the  latter   ran  at  higher  speeds.       It  cannot  be 
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suggested  that,  ceteris  parilms,  a  high-speed  engine  is  as 
good  an  investment  as  one  that  runs  at  a  lower  speed. 

In  some  instances,  the  transaction  was  carried  out  after 
the  engineer  had  accompanied  a  deputation  from  the  corpora- 
tion to  visit  foreign  works.  The  fatuous  futility  of  this 
procedure  is  obvious  :  what  is  the  use  of  sending  non- 
technical men  to  see  oil-engines  at  work  ?  They  return  as 
wise  as  they  went — but,  no  doubt,  full  of  enthusiasm  for  the 
courtesy  of  their  reception,  the  hospitality  with  which  they 
have  been  treated,  and  the  amenities  of  the  scenes  they  have 
visited.  We  have  seen  the  same  phenomena  in  connection 
with  many  other  matters — such  as  the  railless  trolley,  steam 
turbines,  street  lighting,  Ike. — and  we  are  disposed  to  think 
that  the  same  influences  are  still  at  work. 

Let  us  play  the  game.  Our  British  Diesels  are  as  good 
as  can  be  got  anywhere  for  the  same  price  and  under  tl'e 
same  conditions  :  why,  then,  should  we  go  abroad  ?  We 
earnestly  appeal  to  engineers  charged  with  the  duty  of 
advising  on  the  purchase  of  these — and  other — items  of 
plant  to  see  that  fair  play  is  aiforded  to  the  British  manu- 
facturer ;  he  will  do  the  rest. 


Some  few  months  ago  public  attention 
London  Street   ^^.^^  drawn  to  the  alleged  congestion  and 

fki.  ♦      i-^        obstruction  of  streets  by  L.C.C.  cars,  in  a 
Obstruction.  i  n      ,     t^     , 

memorial  presented  by  the  Roads  Improve- 
ment Association  to  the  Board  of  Trade. 

Tramway  obstruction,  real  and  imaginary,  has  provided 
much  occasion  for  harmless  inkspilling  by  the  'bus  enthusiast 
during  the  past  few  years,  but  we  are  glad  that  the  Highways 
Committee  has  on  this  occasion  taken  the  opportunity  of 
replying  to  and  refuting — as  regards  the  tramways  in 
particular — the  charges  made  by  the  Association. 

AYe  publish  an  abstract  of  the  Committee's  report  in  our 
"  Tramway  Notes."  from  which  it  will  be  seen  that  the  con- 
clusions arrived  at  as  to  the  state  of  affairs  on  the  roads, 
were  the  'bus  to  replace  the  car,  accord  with  those  expressed 
by  ourselves  in  our  issue  of  March  17th.  1911. 

Other  aspects  of  the  matter  are  also  worth  noting  :  the 
heavy  cost^of  repairing  road  paving,  of  widening  roads,  and 
of  carrying  42  million  passengers  per  annum  at  workmen's 
fares — which  do  not  cover  capital  charges — represents  prac- 
tically a  subsidy  to  London  ratepayers,  for  which  one  would 
think  a  little  street  car  obstruction  is  a  comparatively  small 
price  to  pay,  especially  as  it  has  not  been  shown  that  this 
can  be  avoided  in  any  circumstances. 

The  Mansion  House  Station  and  Bank  crossings  provide 
typical  instances  of  unavoidable  traffic  obstruction,  in  which 
the  motor-'bus  plays  no  small  part,  but  apparently  this  aspect 
of  the  question  did  not  interest  the  memorialists. 

We  commend  to  the  Association  the  somewhat  Utopian 
idea  of  the  traffic  circus  for  crowded  street  junctions,  pre- 
viously referred  to  in  our  columns.  So  far  as  we  know,  it 
has  never  been  tried  in  this  country,  althougli  there  seems  to 
be  no  reason  why  the  experiment  should  not  be  made. 


An    unsuccessful   attempt    was     made 
mp  oy  rs       j^^j.  ^^^^  ^^  ^^^  ^^^^^  employers  can  be 

Tuberculosis.    ^'■^^^  responsible  for  that  terrible  scourge 

which  has  properly   l)een    designated   the 

"  white   man's   plague."       The    Junior   Array   and   Navy 

Stores  in  their  office  in  Regent  Street  have  a  room  known 

as    "  the   deposit   office,"   where   a   number  of   clerks  arc 


employed.  It  measures  40  ft.  by  16  ft.,  is  8  ft.  high,  and 
has  but  one  window.  Ventilation  is  provided  by  means  of 
fans.  A  youth  who  entered  the  service  of  the  firm  in  1 900 
was  transferred  to  the  deposit  office  in  1 005.  He  subse- 
quently developed  symptoms  of  phthisis,  and  eventually,  owing 
to  this  complaint,  was  compelled  to  leave  the  employment 
in  February,  1!)11.  He  brought  an  action  for  damages, 
alleging  that  it  was  the  duty  of  the  firm  to  provide  reason- 
able accommodation,  and  that,  as  a  result  of  his  being  com- 
pelled to  work  in  an  overcrowded  office,  he  became  a  victim 
of  consumption.  The  defence  was  that  the  plaintiff's 
serious  condition  was  not  brought  about  by  the  circumstances 
of  his  employment ;  and  that  even  if  it  were  so,  he  had 
voluntarily  accepted  those  conditions.  The  jury  found  that 
while  the  conditions  were  injurious  to  health  (but  not  to  the 
knowledge  of  the  employers)  nevertheless  they  did  not  cause 
the  plaintiff"  to  suffer  from  phthisis,  and  that,  in  any  event, 
the  plaintiff  had  voluntarily  undertaken  the  risk  (if  any). 
In  the  result,  judgment  was  entered  for  the  defendants. 
This  is  a  favourable  example  of  the  application  of  a  maxim 
which  is  frequently  mentioned  in  cases  relating  to  master 
and  servant,  namely,  Volenti  non  fit  injuria. 

To  render  it  in  language  more  likely  "  to  be  understanded 
of  the  people,"  it  means  that,  at  common  law,  every  servant 
impliedly  accepts  the  risks  incidental  to  his  employment.  A 
wireman  undertakes  the  risk  of  getting  an  occasional  shock  ; 
and  if  such  a  trade  as  that  of  wireman  had  been  known  in 
the  year  18^1,  he  could  have  recovered  nothing  in  any 
Court  in  respect  of  injury  so  caused.  In  the  majority  of 
trades,  however,  this  old  common-law  rule  has  been  abrogated 
by  various  statutes,  commencing  with  the  Employers'  Liabi- 
lity Act,  1882,  and  ending  with  the  famous  Compensation 
Act  of  1906. 

At  the  present  day,  the  rule  has  practically  no  application 
to  persons  engaged  in  manual  labour,  or  even  to  clerks  who 
do  not  earn  £250  a  year.  Had  the  poor  clerk  who  failed 
in  the  action  above-mentioned  taken  proceedings  under  the 
Compensation  Act,  he  would,  of  course,  have  been  met  with  the 
further  defence  that  consumption  could  not  be  described  as 
injury  from  accident  arising  out  of,  and  in  the  course  of, 
his  employment. 


The  possibilities  of  the  electric  vehicle 
Edison  Battery   -^^  ^^^^  ^^^.g^  ^^^^  ^f  Britain,  and  more 

for  London,  particularly  in  London,  have  frequently 
been  pointed  out  in  these  pages.  It 
is,  therefore,  with  Some  interest  that  we  note  a  letter 
which  appeared  in  the  Motor  Car  Journal  oi  May  ]r)th, 
intimating  that  a  new  organisation  is  being  formed  to  intro- 
duce all  kinds  of  electric  pleasure  and  commercial  vehicles 
propelled  by  means  of  the  Edison  nickel-iron  battery.  We 
gather  that  the  Edison  people  in  liondon,  who  have  made 
arrangements  to  represent  the  Anderson  Electric  Car  ('0.,  of 
Detroit,  U.S.A.,  contemplate  establishing  a  large  depot  for 
showing  these  vehicles,  also  that  the  London  central-station 
authorities  have  been  approacrhed,  and — what  is  more  to  the 
point — are  prepared  to  give  the  necessary  charging  facilities, 
in  most  cases  during  both  day  and  night. 

AVe  read  that  recently  an  electric  vnn,  with  a  loaded  weight 
of  2  tons,  made  a  60- mile  test  journey  from  London  on  a 
battery  charge  of  20  units,  the  cost  for  the  whole  journey 
being  Is.  3d.  for  energy. 

As  it  cannot  be  denied  that  the  electric  vehicle  has  a 
considerable  field  of  usefulness  in  this  country,  given  the 
necessary  support  of  the  electricity  supply  authorities  in  the 
matter  of  battery  charging,  and  sound  business  organisation 
on  the  part  of  the  electric  vehicle  people,  it  is  to  be  hoped 
that  this  latest  venture  will  not  suffen  from  the  lack  of 
either. 
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SILVERTOWN "     AND     THE 

INDUSTRY. 


ELECTRICAL 


The  Indiu-Rubber,  Gutta-Percha  and  Telegraph  Works  Co., 
Ltd.,  Silveitowii,  liondon,  l'].,  manufacture  sucb  a  great 
variety  of  t^cwds  that  one  is,  at  times,  apt  to  overlook  the 
prominent  position  they  have  for  so  long  occupied,  and  etill 
hold,  as  electrical   engineers   and   contractors.       For    this 


Bird's-eye  View  of  the  Silvektown  Works. 


reason   we   believe   that  a  brief  survey  of  tliis  side  of  the 
Silvertown  business  will  be  of  interest  to  our  readers. 

The  company's  works  at  Silvertown  occupy  an  area  of 
rather  more  than  17  acres,  and  are  situated  close  to  the 
Silvertown  Station  on  the  Great  Eastern  Railway.  The 
works  possess  exceptional  facilities  in  the  matter  of  com- 
munication. On  the  one  hand  a  siding  from  the  railway 
enters  the  factory,  whilst  on  the  rivei'  front  there  is  a  wharf 
with  a  frontage  of 
8(50  ft.,  furnished 
with  cranes,  derricks, 
winches,  &c.,  offering 
all  the  accommodation 
and  convenience  neces- 
sary in  such  works, 
where  large  quantities 
of  material  can  be 
delivered  by  water  as 
well  as  by  rail. 

The  boiler  capacity 
required  for  power  and 
heating  in  works  of 
these  dimensions  is 
necessarily  consider- 
able, and  there  are  in 
use  at  Silvertown  3(i 
Lancashire  boilers  of 
an  aggregate  evapora- 
tive power  of  22,5,000 
lb.  of  steam  per  hour, 
the  normal  weekly  con- 
sumption of  coal  ex- 
ceeding 900  tons. 
There  are  seven  steam 
engines,  driving  ma- 
chinery of  an  aggregate 
horse-power  of  700, 
seven  steam  dynamos 
supplying  current  for 
light  and  power,  of 
an  aggregate  horse- 
power  of    3,500,   and 

over   300  motors  for  driving  machinery   of   an  aggregate 
horse-power  of  nearly  5,000. 

At  Persan  (Seine  et  Oise)  France,  about  800  hands  are 
engaged,  while  there  are  permanently  employed  at  Silver- 
town  from  3,500  to  4,000,  a  number  exceeded  when  large 
contracts  are  on  hand.  The  company  possesses  branches  in 
Australia  and  New  Zealand,  India,  South  America  and  South 
Africa,  and  in  12  of  the  largest  towns  in  the  United 
Kingdom. 

Quite  a  large  portion  of  the  works  is  devoted  to  the  manu- 


facture of  submarine  cable.  In  1867  the  company  secured 
the  contract  for  a  cable  t«  connect  Key  West — the  southern- 
iiiost  p<jint  of  the  United  Stales — with  Havana,  from  the 
Western  Union  Telegraph  Co.,  of  America.  This  cable  waa 
the  first  to  be  made  and  laid  by  the  company. 

The  tirst  ship  bought  by  the  f-ompany  was  the  s.s. 
Infernfdional,  which  was  purchaserl  in  l)s70,  and  fitted  with 
cable  tanks  and  the  necessarj'  machinery,  the  first  cable  laid 
by    her  being  that  lx;tween  the  Channel  Islands  and  the 

English  Coast  in 
that  year.  She  also 
laid  a  cable  between 
Gravelines  and  Bor- 
deaux during  the 
Franco-Prussian 
War. 

In  1870-1871  the 
Silvertown  Co.  laid 
down  the  West  India 
and  Panama  cables  ; 
in  1871  the  Algiers 
and  Marseilles 
cable  ;  in  1872  the 
Lizard  -  Bilbao 
cable,  and  in  1875- 
187G  the  West 
Coast  of  America 
cables,  the  latter 
totalling  1,700  nautical  miles.  The  company  also  received 
an  order  for  over  3,000  knots  of  cable  to  be  laid  on  the 
coasts  of  Senegal  and  West  Africa.  ^lany  other  important 
submarine  cables  have  been  laid  by  the  company,  and  quite 
recently  an  order  has  been  secured  from  the  Pacific  Cable 
Board  to  supply  and  lay  about  1,500  miles  of  cable  between 
Sydney  (New  South  Wales)  and  Auckland  (New  Zealand). 
The   cable    vessels   now   owned   by   the   Silvertown   Co. 


Silvertown  Power  Station  ;    1,100-h.p.  Generating  Set  in  Foreurocnd. 


are  three  in  number,  the  Silvertoirn  (shown  at  the  firm's 
moorings  in  fig.  1),  the  Dacia  and  the  Buccaneer,  the 
first  and  last-named  being  fitted  with  the  Marconi  system 
of  wireless  telegraphy.  The  Silver f own  is  remarkable 
for  the  enormous  size  of  her  cable  tanks,  which  will  receive 
nearly  5,000  tons  of  cable,  The  heaviest  load  she  has 
carried,  when  on  a  cable  expedition,  was  composed  of  4,880 
tons  of  cable,  1,6 GO  tons  of  coal,  110  tons  of  buoys,  chains, 
grappling  roi>e,  and  cable  gear,  and  IGO  tons  of  provisions  and 
fresh  water,  amounting  in  all  to  a  cargo  of  0,810  tons. 
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The  total  anion iit  of  submarine  cable  made  at  Silvertown 
to  date  is  approximately  (>0,000  nautical  miles  :  this  length 
refers  to  sheathed  cable  only,  including  that  used  for  torpedo 
work,  and  does  not  take  into  account  unarmoured  core. 

Silvertown  rubber  insulated  electric  light  cables  are 
known  wherever  this  method  of  illumination  is  employed, 
and  have  acquired  a  high  reputation  for  efficiency.  In 
addition  to  cables  for  telegraphy,  telephony,  lighting  and 
power,  the  company  manufacture  bell  wires,  telephone  cords 
and  flexibles,  India-rubbor  and  gutta-percha  insulated  wires, 
shot-firing  wires,  motor-car  leads,  &c. 

The  Silvertown  company  was  one  of  the  first  to  manufacture 
Gramme  machines  in  England.  One  of  the  earliest  under- 
takings of  the  electric  light  department  was  the  equipment 
of  the  works  with  an  extensive  electric  light  installation, 
which,  when  erected  in  1882,  was  the  largest  private  plant 
in  the  United  Kingdom.  Since  that  time  many  alterations 
and  extensions  have  been  made  to  the  plant,  the  many  small 
belt-driven  idynamos  having  been  replaced  by  larger  direct- 
coupled  medium-speed  sets,  and  the  isolated  steam  engines 
throughout  the  factory  by  electric  motors.  At  the  present 
time,  in  addition  to  two  250-h.p.  marine  type  engines,  each 
driving  by  ropes  a  continuous-cnrrent  dynamo,  the  machinery 
put  down  includes  one  1,100-h.p.  engine  and  dynamo 
(shown  in  the  foreground  in  fig.  2),  and  four  500-h.p.  sets, 
working  at  150  lb.  pressure.  The  system  of  distribution  is 
two-wire  at  200  volts,  supplying  current  to  the  equivalent 
of  14,000  8-c.p.  incandescent  lamps  for  lighting,  and  over 
300  motors  (already  referred  to)  of  from  1  to  150  h.p., 
driving  the  planes,  drills,  lathes,  cable  machinery,  calenders, 
mixing  mills,  masticators,  pumps,  cranes,  and  capstans,  &c., 
in  the  factory. ' 

The  manufacture  of  dynamos  and  motors  is  an  important 
feature  of  the  work  executed  in  the  electric  light  department, 
and  a  considerable  business  is  carried  on  in  supplying  British 
and  foreign  Governments,  and  private  firms,  with  these  and 
other  apparatus  necessary  in  electric  lighting  and  in  the 
transmission  of  power — such  as  balancers,  boosters,  motor- 
generators,  and  rotary  converters.  Amongst  others,  we  may 
instance  the  continuous-current  plant  delivered  to  the  War 
Office  and  Admiralty  and  many  British  Corporations. 

A  great  variety  of  instruments  is  made,  including  much 
special  apparatus  used  in  various  departments  of  the  factory. 
The  submarine  department,  together  with  the  cable  ships 
connected  therewith,  employs  a  large  number  of  instruments  for 
experimental  and  research  work,  as  well  as  for  the  testing  of 
submarine  cables  at  all  stages  of  the  manufacture  and  laying. 
The  general  business  of  the  instrument  department  at  Silver- 
town  includes  the  manufacture  of  electrical  apparatus  and 
intruments  for  the  Post  Office,  "War  Office  and  Admiralty, 
railways,  cable  and  other  companies.  Colonial  and  foreign 
Governments,  &c.,  and,  in  fact,  Silvertown  instruments  are 
well  known  over  the  whole  world.  Among  the  numerous 
instruments  devised  at  the  works,  are  the  Silvertown 
portable  testing  sets,  which  have  been  largely  used  for 
many  years  by  telegraph,  telephone  and  electric  light 
engineers  ;  the  Silvertown  water-level  apparatus  for 
electrically  indicating  or  recording,  at  any  required  dis- 
tance, the  change  of  level  of  the  water  in  tanks,  reservoirs, 
rivers,  &c.  ;  the  various  high-class  testing  keys  of  Mr. 
Rymer-Jones,  now  universally  used  ;  the  conductometer  of 
Mr.  RoUo  Appleyard,  and  the  ingenious  two-tone  vibrating 
transmitter  of  Mr.  E.  Raymond-Barker  for  conductive  and 
inductive  signalling. 

Due  to  the  great  extension  of  telegraphy  in  recent  years, 
there  has  resulted  an  increased  adoption  of  various 
systems — such  as  duplex,  quadruplex  and  automatic  tele- 
graphy— designed  to  augment  the  message-carrying  capacity 
of  the  lines,  and  thus  cope  with  the  heavier  trafllic.  In 
addition,  the  introduction  of  central-battery  and  secondary- 
cell  working,  together  with  improved  switchboard  methods, 
has  contributed  largely  to  the  same  end  by  providing  quicker 
and  more  efficient  methods  of  workmg.  The  construction 
of  the  various  instruments  and  switchboards  required  for 
these  improved  systems  forms  an  important  portion  of  the 
work  turned  out  by  tlie  instrument  department.  The  heavier 
work  demanded  in  the  construction  of  switchboards  for 
elsctric  light  and  power  installations  is  carried  out  elsewhere 
in  the  works. 

Another  branch  of  the  work  of  the  instrument  department 


is  the  manufacture  of  condensers  of  various  kinds  for  wire- 
less telegraphy,  and  for  telephone,  telegraph,  and  submarine 
cable  work. 

The  manufacture  of  batteries  for  telegraphic  and  other 
purposes  is  an  important  industry,  and  at  Silvertown  no 
fewer  than  five  shops  are  entirely  occupied  therewith. 
One  shop  deals  Avith  the  preparation  of  carbon  and  man- 
ganese :  another  is  employed  in  the  pressing  and  shaping  of 
carbon  plates  ;  a  third  is  fitted  with  the  necessary  retorts 
and  furnaces  for  the  firing  of  carbon  plates  and  electric 
light  rods  ;  a  fourth  is  furnished  with  hydraulic  presses  for 
the  forming  of  Leclanche  battery  blocks ;  while  in  the 
fifth  shop  the  various  parts  of  the  battery  are  fitted 
together. 

Besides  Daniell,  bichromate,  Minotto,  Grove,  and  Bunsen 
cells  in  all  forms,  the  company  makes  a  speciality  of 
Leclanche  cells.  The  last-mentioned  type  of  battery  was 
originally  introduced  into  this  country  nearly  50  years  ago 
by  the  Silvertown  company.  f 

The  supply  of  material  for  telegraph  and  telephone 
overhead  lines  also  forms  a  section  of  the  company's 
electrical  business,  and  large  quantities  of  this  class  of 
goods  have  been  supplied  to  railway  and  telegraph  companies 
ill  China,  South  America,  South  Africa,  India,  &c. 

A  new  train-lighting  equipment  was  recently  introduced 
by  the  company,  and  was  fully  described  in  our  issue  of 
December  1st  last.  It  has  been  designed  on  the  lines 
suggested  by  actual  practical  experience,  special  attention 
being  given  to  ensuring  a  thoroughly  reliable  equipment 
that  is  easy  to  install,  and  cheap  to  maintain. 

A  very  varied  assortment  of  manufactures  is  produced  in 
what  is  known  as  the  india-rubber  department,  whose  w'ork- 
shops  are  the  chief,  as  well  as  the  most  extensive,  in  the 
factory.  Rubber-insulating  gloves  form  the  principal  pro- 
duct of  this  department  for  electrical  work.  All  Silvertown 
rubber  gloves  are  thoroughly  tested,  either  at  5,000  or 
10,000  volts,  and  each  glove  is  sold  with  a  label  certifying 
this  test. 

The  company  make  a  feature  also  of  special  red  quality 
insulating  mats  for  switchboard  platforms,  india-rubber 
tiling  for  the  front  of  switchboards,  &c.,  and  they  are,  of 
course,  large  makers  of  battery  syringes,  jointers'  waterproof 
tents,  valves,  sheet,  washers,  engine  packing  and  hose. 

Ebonite,  one  of  the  manufactures  in  which  the  Silver- 
town  company  have  obtained  some  celebrity,  is,  as  many  of 
our  readers  are  aware,  produced  by  hardening  india-rubber 
through  prolonging  and  intensifying  the  curing  or  vulcanis- 
ing process.  The  use  of  ebonite  in  the  electrical  trade  is 
largely  increasing.  Cells,  fork  separators,  sheet  separators, 
rod  and  channelling  insulators,  bobbins,  handles,  switch  caps, 
plates  for  condensers,  and  other  articles  are,  wholly  or  in 
part,  made  of  ebonite. 

Among  the  Silvertown  company's  other  manufactures  are 
numerous  insulating  tapes  and  jointing  materials,  &c. 


Educational  Notes. — Imperial  College  of  Science. — 

Mr.  Herbert  Wright  dealt  with  diseases  of  rubber  plants  in  his  fifth 
and  last  lecture  at  the  Imperial  Colleg^e  of  Science.  He  complained 
that  few  people  realised  the  g^ravity  of  the  position  :  only  one 
mycologist  was  provided  for  220,000  acres  of  Hevea  in  Ceylon, 
and  two  for  400,000  acres  in  Malaya.  He  regarded  the  paucity  of 
scientific  oflScers  on  rubber  estates  as  one  of  the  gravest  errors  of 
our  administration,  and  appealed  to  private  companies  and  Govern- 
ment to  tackle  the  problem  now  while  diseases  and  pests  were  in 
their  infancy. 

In  the  tenth  of  the  special  series  of  lectures  on  rubber,  Dr. 
Schidrowitz  said  it  appeared  to  be  the  fact  that  the  supplies  of 
high'grade  gutta-percha  were  gradually  failing,  and  it  did  not  seem 
to  be  practicable  on  account  of  the  slowness  of  growth  and  small 
yield  of  the  trees — to  plant  gutta  in  the  same  way  as  rubber.  He 
thought  it  extremely  probable  that  in  the  future,  not  perhaps 
immediately,  but  within  the  next  1.")  or  20  years,  the  falling-off  in 
the  high-grade  gutta  supplies  would  force  submarine  cable  makers 
seriously  to  consider  the  use  of  rubber,  and  he  personally  believed 
that  the  difficulties  attending  its  use  at  present,  were  by  no  means 
insuperable. 

The  last  of  the  special  series  of  lectures  was  delivered  by  Dr. 
Schidrowitz,  and  dealt  with  the  chemical  and  physical  proper- 
ties of  vulcanised  rubber,  and  the  methods  of  applying  mechanical 
and  chemical  tests  to  vulcanised  rubber. 
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OsBAM  Lamp  Wokks,  Ltd.,  r.  The  "Z"  Electhic  Lamp 
Manufaotukino  Co.,  Ltd. 

(  Continued  from  page  790.  J 

Mb.  Tekkkli,  having  concluded  his  speech  for  the  defence,  evidence 
W8«  then  called. 

Mk.  Wim.iam  Pakenham  said  the  defendant  company  com- 
menced in  .June,  1907,  aa  a  nyndicate  formed  to  acquire  the  patents 
under  which  they  were  operating  ;  he  meant  the  predecessors  of 
the  defendant  company.  They  acquired  patents  and  i^rocesses  for 
making  lamps  from  Dr.  HoUefreun  \:  Co.  and  Zerninp  &  Sander  ; 
they  were  the  patents  under  which   defendants  were  now  working. 

Witness,  examined,  said  :  In  190o  or  1906  there  was  an 
electrical  exhibition,  and  there  was  no  metal-filament  lamp  on  the 
market  then  with  the  exception,  he  thought,  of  the  osmium.  In 
1906  two  lamps  were  imported  from  Germany,  and  there  were  no 
other  tungsten  lamps  on  the  market  made  in  this  country 
before  that  date.  Osram  lamps  were  advertised  in  this  country 
about  1907,  but  not  made  here  until,  he  thought,  the  last  two  years. 
The  "  Z  "  Oo.  commenced  right  away  in  1908,  manufacturing  high- 
voltage  lam))3,  and  were  the  only  jieople  doing  so. 

Mr.  Frost  :  What  do  you  mean  by  high  voltage  .' — Lamps  of  200 
volts  and  upwards  in  contradistinction  to  110  and  100-volt  lamps. 

What  was  the  power  of  the  high-voltage  lamps  put  on  the 
market  by  them  in  1908  .' — Somewhere  about  GO  C.P. 

Witness,  continuing,  said  they  required  what'  was  known  as 
black  metal  ;  it  was  an  amorphous  form  of  tungsten,  and  the  only 
form  of  tungsten  which  could  be  used  in  practice  in  their  process. 
HoUefreun  and  Zerning  worked  out  the  method  of  preparing  the 
tungsten  ;  these  were  the  people  in  Germany  from  whom  they 
bought  the  patent.  The  soft  and  hard-paste  processes  were 
absolutely  different. 

Questioned  as  to  the  hard-paste  process,  Witness  said  it  consisted  in 
taking  a  metal  in  a  very  fine  powder.  We  take  a  binding  material, 
which  contains  so  much  of  this  nitric  radical  and  enough  oxygen  to 
burn  itself  out — the  very  thing  that  you  are  instructed  to  take  out 
in  this  specification — we  mix  these  together,  and  then  we  subject 
them  to  a  very  high  pressure.  If  you  mix  material  like  our  binding 
material  'vith  a  very  finely  divided  metal  and  attempt  to  put  that 
under  a  high  pressure,  you  will  get  no  filament  squirted.  The  bind- 
ing material  separates  out  under  the  press,  the  more  fluid  stuff 
comes  out  first,  and  you  get  a  "scaffolding  in  your  die  ;  the  conse- 
quence is,  beyond  the  mixing,  you  have  to  put  in  the  calendering 
operation.  Calendering  includes  mixing,  but  it  is  quite  a  separate 
process.  You  have  to  mix  your  metal  and  binding  material  into  a 
thoroughly  homogeneous  mass  ;  you  then  squirt  it.  It  is  put  into  dies 
and  squeezed  under  enormous  pressure.  Our  pressure  is  something  like 
25  tons  to  the  square  inch.  The  pressure  in  the  soft-paste  process  is 
merely  pounds.  That  makes  the  filament,  and  it  then  passes  through 
the  baking  stage,  when  a  very  large  proportion  of  the  carbon  is 
removed.  The  baking  in  the  hard-paste  process  is  not  in  any  way 
comparable  with  the  carbonising  in  the  soft-paste  process.  The 
baking  is  done  under  a  vacuum,  because  you  want  to  take  away  as 
much  of  the  carbon  as  you  can. 

Do  ypu  find  in  the  specification  of  the  plaintiffs  any  directions  to 
do  this  ? — No,  you  are  not  told  to  do  that  ;  you  are  told  to 
carbonise. 

His  Lordship  :  According  to  you,  as  a  practical  man,  seeing  the 
direction  in  the  plaintiffs'  specification  that  you  are  to  carbonise, 
which  of  the  two.  the  hard  paste  or  the  soft  paste,  would  you 
take  ? — There  is  no  question  about  it  ;  this  is  a  soft-paste  process. 
He  mentions  coagulable  binders,  and  he  mentions  a  material  which 
you  could  not  use  with  a  hard  paste  as  one  of  his  binders. 

His  Lordship  :  You  say  it  would  lead  you  to  the  soft  paste  ? — 
There  can  be  no  question  about  it  to  a  lamp  maker. 

Mr.  Frost  :  Is  there  anything  in  the  specification  hostile  to  a 
hard-paste  process  ? — Yes,  he  directs  you  to  use  a  solution  of 
cellulose  and  chloride  of  zinc  which  you  cannot  use  in  the  hard- 
paste  process.  You  cannot  get  rid  of  your  chloride  of  zinc  and 
your  filament  wUl  never  dry. 

His  Lordship  :  For  the  hard  paste,  what  solution  do  you  use  ? 
I  do  not  want  you  to  tell  any  trade  secrets,  but  perhaps  it  is  not  a 
secret  .'—It  is  not  a  secret  in  this  Coart,  I  think.  We  use  a  solution 
of  collodion  in  amyl-acetate  which  is  a  vaporisable  solution  quite 
different  to  these  coagulable  solutions. 

Mr.  Frost  :  What  are  the  materials  for  making  the  binder/— 
Collodion  and  amyl-acetate  and  a  small  proportion  of  castor  oil. 

What,  as  a  lamp  maker,  do  you  understand  by  the  term 
sintering,  which  is  the  next  stage  .'—Sintering  is  the  operation 
of  shrinking  together  to  a  solid  coherent  filament. 

Will  you  shortly  summarise  the  practical  points  which  have  been 
worked  out  and  made  your  process  a  successful  one,  and  the 
modern  lamp  a  successful  lamp  .'—The  success  is  due  to  the 
particular  form  of  metal  used  and  required.  Then  there  ia  the 
binder.  The  question  with  the  binder  is  the  quantity  and  the  nature 
of  the  binder.  Then  there  is  the  calendering,  and  then  there  is  the 
high-pressure  squirting,  baking  in  the  vacuum,  and  the  sintering 
operation. 

Mr.  Frost  :  Dealing  shortly  with  the  second  specification  sued 
on,  18,622,  of  1906,  reading  that  specification  as  a  practical  lamp- 
maker,  what  would  you  understand  that  you  were  directed  to  .'  - 
There  is  no  question,  this  is  a  decarbonising  process  used  on  the 
filament. 

We  will  go  to  the  weights— the  third  patent.  When  the  defen- 
dants bought  their  process,  were  the  weights  being  used  then  bv 
the  people  who  sold  the  process  to  them  .'—Yes. 


His  LOUDKHIP  :  I  do  not  quite  follow  thiu. 

Mr.  Frost  :  Defendants  bought  their  patent  under  which  they 
work,  and  the  weight  process  was  part  and  parcel  of  it.  (To 
witncHs)  :  What  is  the  effect  of  putting  the  weight*  on  first  of  alL 
as  the  plaintiff.'!  contend  they  do,  during  the  sintering  operation  .' — 
Apparently  that  was  a  very  old  idea  to  put  weights  on  filaments,  at 
all  events  carbon  filaments,  and  I  think  it  was  simply  transferred 
to  this  metal-filament  industry  without  any  question.  On  the  sizes 
of  filaments  on  -.vhich  we  were  working  in  the  old  days,  there  wa« 
no  difficulty  in  using  the  weight,  but  when  you  come  to  thick  fila- 
ments or  vf;ry  thin  filaments,  the  weight  is  not  an  a/lvantage. 
Using  the  weight  on  the  fine  filament  during  the  sintering  stage 
you  get  an  extremely  V-shaped  filament. 

Why  .'- -In  a  high-voltage  lamp  you  have  to  put  10  filaments 
in  the  lamp,  and  the  filament  is  drawn  down  with  a  very  narrow 
base.  With  the  thin  filaments,  the  slightest  knock  to  the  lamp 
starts  the  filaments  vibrating,  and  if  they  are  V-.shaped,  as  I 
described,  up  at  the  top  of  the  V  the  filament  is  not  stretched 
apart  wide  enough  to  prevent  the  legs  touching  round  the  hook  and 
they  run  together,  and  once  they  begin  to  run  they  run  on  till  they 
get  to  the  point  where  they  break. 

Could  you  by  the  defendants'  process  make  a  filament  containing 
5  to  10  per  cent,  of  carbon  .' — Using  our  metal  and  our  binding 
material  without  any  added  carbon,  it  would  be  absolutely  impos- 
sible for  us  to  get  a  filament  which,  at  the  baking  stage,  would  con- 
tain 5  per  cent,  of  carbon. 

Cross-examined  by  Mu.  Astbuby,  Witness  said  his  experience 
of  lamp  making  was  confined  to  the  "  Z  "  lamp.  They  made  all  thick- 
nesses of  filament  substantially  from  'l',  of  an  ampere  up  to  five 
amperes. 

Mr.  Astbuby  :  You  say  that  the  first  lamp  was  made  subse- 
quently to  June,  1907,  and  I  suppose  the  first  filaments  were  made 
subsequently,  too  ? — The  first  filaments  were  made  as  soon  as  we 
could  get  the  plant  working  after  June,  1907. 

Do  you  know  anything  about  the  quantity  of  tungsten-filament 
lamps  that  were  sold  in  this  country  in  the  latter  half  of  1906  and 
the  first  part  of  1907  .' — No  ;  but  not  many,  I  should  think.  . 

If  Dr.  Oberlander.  in  June,  1907,  made  tungsten-filament  lamps 
at  Hammersmith  under  this  patent  on  which  we  are  suing — that  is. 
the  Just  and  Hanaman  steam  and  hydrogen  patent — do  you  know 
anything  about  it  .'  Were  they  sold  .' — Unless  they  were  1  should 
not  know. 

If  some  of  those  lamps  were  handed  to  Dr.  Liebmann,  and  burnt 
successfully  for  two  years,  that  you  would  not  know  .' — No,  I 
should  not  know. 

Will  you  look  at  No.  1,535  of  1898,  the  Welsbach  patent.  Was  it 
one  of  your  points  that  you  used  an  extremely  small  amount  of 
binder  .' — It  is  not  merely  a  question  of  quantity. 

Do  you  know  whether  the  osmium  filaments  were  in  fact  all  of 
them  made  of  what  you  call  a  hard  paste  .' — This  does  not  refer  to 
a  hard-paste  process  at  all. 

W'e  say  it  does  ? — But  this  is  impregnating  or  coating — this 
has  nothing  to  do  with  squirting. 

What  do  you  suggest  is  the  purpose  of  your  carbonising,  which  ia 
not  in  the  ordinary  known  form  of  carbonising  .' — Our  carbonising 
is  to  get  rid  of  the  bulk  of  our  binding  material. 

With  regard  to  the  question  of  the  amorphous  metal.  You  do 
not  know,  do  you,  to  what  extent  that  was  known  prior  to  1904  .' — 
Personally  I  do  not  know  that  it  was  not  known.  I  know  that  it 
began  to  be  obtainable  in  l;»08-9. 

Questioned  with  regard  to  the  weights,  Witness  said  they  began 
stopping  the  use  of  hooks  in  December,  1910,  on  the  thick  filaments, 
and  it  was  a  gradual  process  of  gi\  ing  up  the  hooks  until  about  the 
summer  of  1911. 

You  say  that  it  is  not  an  advantage  to  use  a  weight  during  the 
sintering  in  either  the  thick  or  the  thin  ones  .' — Quite  so. 

Do  you  happen  to  know  that  every  Osram  lamp  which  has  ever 
been  made  in  this  country  has  always  had  a  weight  on  during 
sintering  .' — I  could  not  say  anything  about  that. 

Mr.  James  Swinburne  then  gave  evidence  as  to  the  develop- 
ment of  the  carbon  filament. 

Mr.  Terrell  :  What  was  the  usual  method  of  forming  filaments 
in  1901  .' — The  universal  manner  practically  was  the  soft-paste  or 
Swan  process  for  making  carbon  filaments. 

When  you  got  the  idea  that  you  wanted  to  make  a  metal  fila- 
ment out  of  high-resistance  metals,  what  was  the  difficulty  .' — The 
first  difficulty  was  to  realise  that  such  a  thing  was  possible  at  all. 
I  found  with  tungsten  and  molybdenum  that  I  could  squirt  by 
mixipg  th  m  with  gam  tragasanth  as  a  binder.  I  found  that  I  could 
not  squirt  these  metals  through  small  holes,  and  I  came  to  the 
conclusion  that  there  was  no  hope  at  all  of  making  practical  lamps. 
The  idea  of  making  wire  lamps  of  such  brittle  metals  that  would 
be  of  any  commercial  value  at  ail  seemed  absurd,  and  I  gave  it  up 
as  hopeless.  Then  I  heard  of  Welsbach,  but  even  then  I  concluded 
that  he  would  not  succeed  in  making  a  lamp  on  the  lines  he  was 
following.  The  success  of  the  tungsten  lamp  is  due  not  to  any  inven- 
tion. Once  Welsbach  had  pointed  out  that  you  had  a  possible  line 
of  working  by  making  his  osmium  lamp,  then  everyone  knew  that 
you  could  try  the  same  sort  of  thing  with  high-resistance  metals. 
The  first  thing  was  to  get  the  right  metal.  That  was  done  by 
taking  the  Delepine  process. 

Asked  about  hard  paste,  Witness  said  if  they  were  going  to  get 
a  metal  filament  that  had  a  lot  of  metal  to  begin  with, 
they  must  have  hard  paste,  because  they  must  have  as 
little  binder  as  possible,  otherwise  they  got  the  particles 
of  metal  far  apart,  separated  by  a  lot  of  carbon.  After  the 
calendering  came  the  squirting.  One  was  &\t  to  suppose  the 
machinery  was  all  ready,  waiting  for  use,  but  all  that  machinery  has 
been  designed  and  worke  1  f^ut  since.  First  of  all  it  involved  getting 
fine  dies.     As  a  matter  of  fact  fine  dies  were  used  for  drawing  very 
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fine  wire  in  wire  works.  They  could  have  been  pot  if  lamp 
makers  had  known  where  to  yet  them,  but  those  hydraulic 
machines  had  to  be  worked  out.  They  had  to  get  the  hydraulic 
machines  which  would  allow  them  to  squirt  the  thick  hard 
paste.  Then  they  must  work  out  the  details  of  handling-  these 
fine  filaments  and  then  baking  them.  Moissan  showed  about  188!t 
that  tungsten  was  a  very  infusible  metal.  It  was  known  that 
tungsten  was  reduced  by  hydrogen,  and  that  at  a  high  temperature 
tungsten  would  oxidise  readily,  and  would  decompose. 

Mk.  Terkell  questioned  Witness  on  the  specifications,  and 
continued  : — After  the  baking  process  which  has  been  described  in 
this  case  such  as  is  practised  by  the  defendants,  what  is  the 
condition  of  the  carbon  in  that  filament .' — I  think  it  is  most 
probable  that  the  carbon  is  entirely  in  the  form  of  carbide. 

ilK.  Terkell  :  You  see  in  the  literature,  and  even  in  these 
specifications,  it  is  frequently  referred  to  as  being  in  a  state  of 
carbide .' — Yes. 

Heading  this  specification,  what  do  you  understand  by  the  terms 
''  in  an  atmosphere  of  steam  and  hydrogen  "  / — I  should  say  it  was 
an  atmosphere  of  steam  diluted  with  hydrogen,  but  it  has  been 
assumed  that  because  the  apparatus  that  is  now  used  is  not  an 
apparatus  that  can  conveniently  be  kept  at  a  temperature  at  which 
you  could  have  steam,  the  patentee  had  somehow  determined  to 
use  that  particular  apparatus  and  had  meant  not  to  use  steam  at 
all,  but  traces  of  vapour. 

With  regard  to  the  issue  of  infringement,  in  what  respects  does 
what  the  defendants  do  differ  from  what  the  plaintiffs  specify  / — 
Leaving  out  whether  the  patent  is  limited  to  the  use  of  hard 
paste  or  soft  paste — then  as  regards  the  third  process  of  equalising, 
it  is  obvious  that  it  is  not  used.  Coming  to  the  second  pro- 
cess of  decarbonising  with  water,  while  it  is  quite  true  that  at  the 
beginning  of  our  sintering  process,  when  you  begin  to  burn  the 
filament  up,  and,  indeed,  right  through,  there  must  be  some  com- 
bination of  carbon  with  traces  of  water  in  the  iar,  that  is  an 
entirely  immaterial  and  accidental  result,  against  which  all  reason- 
able precautions  are  taken.  What  happens  really,  is  that  the 
defendants  are  sintering  in  a  reducing  atmosphere.  If  you  want  to 
sinter  a  filament  you  must  either  do  it  in  a  complete  vacuum,  which 
is  expensive,  or  you  must  take  what  was  quite  common  practice  in 
lamp  making — a  reducing  or  protecting  atmosphere.  What  the 
defendants  do  is  to  take  a  protecting  atmosphere  of  hydrogen  and 
use  that.  Looking  at  it  as  a  matter  of  substance,  we  say  the  defen- 
dants are  sintering  in  a  protecting  gas  and  nothing  else. 

With  regard  to  patent  No.  2,  will  you  tell  my  Lord  what  the 
invention  is  there  ? — The  invention,  as  I,  as  a  lamp  maker,  under- 
stand it,  consists  of  changing  from  the  steam  and  hydrogen,  which 
had  been  modified  in  the  meantime  to  hydrogen  with  a  very  little 
trace  of  moisture,  to  hydrogen  with  no  moisture,  and  with  nitrogen 
put  in  the  place  of  moisture  to  remove  the  carbon  ;  and,  as  an 
alternative,  instead  of  putting  nitrogen  in  you  may  use  some 
ammonia. 

At  what  stage  of  the  operation  do  you  consider  that  that  is 
specified .' — This  would  be  a  decarbonising  process  done  after 
baking. 

The  defendants  put  phospham  on  to  their  stem,  and  then  they 
make  it  hot.  So  that  in  the  decomposition  of  phospham  in  these 
lamps  you  will  have  ammonia  and  moisture  / — No  doubt. 

With  respect  to  the  third  patent,  in  your  experience  as  a  manu- 
facturer of  lamps,  do  you  know  that  hooks  have  been  used  ?— I 
never  used  them  myself  in  the  earlier  days,  but  I  know  the 
literature,  and  I  know  the  sort  of  result  you  would  get.  I  can  tell 
you  that  incandescent  carbon  filaments  are  most  delicate  of  all 
during  the  process  of  carbonisation,  and  they  are,  next,  most  delicate 
in  the  process  of  equalising  before  they  get  hot,  so  that  the  most 
delicate  time  of  the  existence  of  a  carbon  filament  is  during  the 
baking,  where  weights  have  been  disclaimed  as  being  put  on,  and 
the  next  most  delicate  part  is  during  what  they  call  flashing,  where 
weights  also  are  shown  as  put  on. 

Was  it  a  common  practice  to  put  weights  on  'I — I  do  not  know  that 
of  my  own  knowledge.  Using  weights  on  carbon  filaments  came  in 
after  X  stopped  making  carbon  lamps. 

Do  you  yourself  see  any  advantage  in  putting  the  weights  on 
during  the  sintering  process  instead  of  in  a  subsequent  process  ? — 
This  is  really  a  question  of  economy  of  manufacture.  If  the  weights 
worked  equally  well,  of  course  it  would  obviously  be  better  to  do  it 
in  one  process. 

Clross-examined  by  Mr.  Astbur\  :  Witness  agreed  there  were 
certain  chemical  actions  of  gases  on  bodies  at  certain  temperatures 
which  must  operate  if  they  were  brought  together  at  those 
temperatures.  He  also  agreed  that  where  a  novel  invention  of 
difficulty  started,  as  the  years  went  on,  the  steps  which  were  taken 
to  effectuate  the  best  results  were  always  being  improved  upon. 
Witness  was  then  taken  through  the  1904  patent  specification. 

You  never  heard  or  knew  of  a  lamp  being  made  by  either  the 
Lodyguine  or  the  oxychloride  process  prior  to  1904,  the  date  of  our 
patent,  did  you  ? — No,  I  don't  think  so. 

In  one  of  the  documents  there  is  the  precise  process  used  in  the 
defendants'  works,  both  as  to  the  hardness  of  the  paste,  the  minute 
amount  of  binder,  the  calendering  and  everything  else  absolutely 
set  out  and  described  / — It  differs  only  in  degree. 

Collodion,  unless  it  is  used  with  acetic  acid,  cannot  make  a  soft 
paste  ? — I  should  not  think  so. 

You  have  formed  a  view  at  present  that  the  man  who  published 
the  document  had  his  mind  on  soft  paste  ? — Yes. 

We  do  not  accept  that,  but  let  me  assume  that  it  is  right. 
A  man  at  that  date  who  read  this  document  and  assumed 
that  it  meant  soft  paste,  and  who  made  a  lamp  filament  out  of  soft 
paste,  could  then  carbonise  it  by  the  ordinary  process  then  known 
or  disclosed  in  these  documents.  And  if  he  then  put  that  filament 
into  an  atmosphere  of  steam  and  hydrogen  he  would  decarbonise  it 


by  oxidation.  When  he  had  done  that  he  would  have  a  filament 
which,  in  your  view,  would  be  one  which  could  be  improved  by 
flashing  ' — Yes. 

Will  you  look  at  Claim  1 — he  would  then  have  produced  an  in- 
candescing body  for  incandescent  lamps  consisting  of  tungsten,  and 
which  would  be  manufactured  substantially  as  and  in  the  manner 
described  in  the  document  ,' — I  agree. 

Will  you  now  look  at  the  second  claim — supposing  that  he 
stopped  at  the  decarbonising,  and  did  not  flash  it  after  decarbon- 
ising. Claim  2  says  :  "  Process  for  the  manufacture  of  incan- 
descing bodies  in  accordance  with  Claim  1."  Now,  I  will  ask  you 
to  assume  from  me  that  "  in  accordance  with  Claim  1  "  means  re- 
peating the  language  of  Claim  1.  That  would  be — "Process  for 
manufacturing  incandescing  bodies,"  and  then  reading  the  actual 
words  of  Claim  1,  "  for  incandescent  electric  lamps  consisting  of 
tungsten."  If  he  stopped  at  the  _decarbonising  and  did  not  make 
it  uniform,  would  he  not  then  have  put  into  practice  a  process  for 
making  an  incandescing  body  for  an  incandescent  lamp  consisting  of 
tungsten  having  these  features,  or  characterised  by  the  fact  that 
tungsten  had  been  mixed  with  an  organic  binding  medium,  that  it 
had  been  formed  and  carbonised  and  the  carbon  removed  chemically  ? 
— If  your  interpretation  of  Claim  ]  is  what  his  Lordship  adopts,  that 
would  be  so. 

There  is  no  prior  document  which  discloses  or  suggests  the  build- 
ing up  and  squirting  of  a  tungsten  filament  in  accordance  with  the 
osmium  process  and  decarbonising;it  in  steam  and  hydrogen,  is  there|? 
—No. 

Assume  that  your  view  is  right  that  if  you  make  it  with  a  soft 
paste,  you  can  improve  it  by  flashing  in  the  sense  of  uniformity  ? — Yes. 

Assume  that  if  you  make  it  of  hard  paste,  that  is  a  process  which 
is  not  necessary,  because  it  is  quite  uniform  after  decarbonising  .' — 
I  will  assume  so  from  you,  although  you  must  understand  that  I 
disagree  entirely  with  thj^t  particular  step. 

You  disagree  with  what  ? — That  you  can  from  a  hard  paste,  by 
following  this  specification,  make  a  filament  that  does  not  require 
equalising. 

We  know  it  is  done  every  day  in  the  defendants'  works  ? — No, 
that  is  the  whole  point  at  issue. 

His  Lordship  :  Mr.  Swinburne  says  that  it  is  done,  but  that  it  is 
done  by  sintering. 

Ms.  AsTBURY  :  I  am  assuming  that  a  man  does  this  with  hard 
paste,  and  he  does  it  in  Voelker's  way.  If  he  does  that,  we  have  it 
from  Mr.  Pakenham  and  from  you  that  it  is  indistinguishable 
in  every  way  from  the  process  adopted  by  the  defendants  .' — No,  I 
think  Mr.  Pakenham  put  a  great  many  other  things. 

What  difference  is  there  / — Our  calendering  is  different,  because 
we  use  different  speeds.     It  is  only  a  difference  of  degree. 

How  do  you  know  that  Voelker  does  not  use  different  speeds  .' — 
Because  he  does  not  say  so.  He  may  do,  but  I  cannot  assume  that 
he  does. 

His  Lordship  :  Voelker  does  not  use  the  expression 
"  calendering."  All  he  says  is,  "  Rolled  for  about  an  hour  between 
hard  and  polished  steel  rolls."  Nothing  is  said  about  the  speed  of 
the  rolls. 

The  Court  adjourned  at  this  stage.  On  resuming,  Mr.  Astbury 
asked  whether  thev  might  have  some  of  defendants'  thicker 
filaments  to  enable  them  to  carry  out  a  certain  experiment.  They 
now  knew  that  they  were  all  made  in  the  same  way. 

His  Lordship  :  That  must  be  without  prejudice  to  any 
objection  you  may  make  as  to  the  thicker  filaments. 

Mr.  Terrell  agreed  to  supply  the  filaments. 

Mr.  Astbuky  (further  cross-examining):  Please  look  at  Wei  sbach, 
1,535  ;  it  says  : — "  The  function  of  the  protective  atmosphere  is  to 
oxidise  the  carbon  of  the  filaments  without  oxidising  the  osmium  or 
obtaining  a  deposit  of  carbon  on  the  filament."  The  function  of 
the  hydrogen  is  to  allow  the  other  part  of  the  gas  which  can 
oxidise  the  carbon  to  do  that,  the  protective  hydrogen  protecting 
the  osmium  from  oxidation  at  the  same  time  .' — Yes. 

"  Free  oxygen  must  not  be  present,  and  in  fact  the  atmosphere 
shall  be  such  as  will  reduce  any  oxides  of  osmium  that  may  be 
present.  In  such  a  reducing  atmosphere  the  filament  can  without 
danger  be  raised  to  a  temperature  which  consolidates  the  osmium." 
That  means  sintering  of  osmium  .'- No,  I  do  not  think  it  does, 
because  you  get  some  sort  of  consolidation  in  these  filaments  long 
before  sintering  temperature,  which  has  been  referred  to  by  a  witness 
as  the  coherer  effect. 

"  And  forms  it  into  a  useful  coherent  filament" — that  is,  a  metal 
filament  of  osmium  .' — Yes  ;  there  were  useful  coherent  filaments  of 
tungsten  which  were  not  sintered,  therefore  not  nearly  as  good  as 
the  present  filaments,  but  they  were  commercial. 

Do  you  know  how  many  millions  of  osmium  lamps  had  been 
made  in  1904  ?-  -No  ;  I  had  not  seen  any,  as  far  as  I  know. 

The  Nernst  lamp  was  also  a  known  manufactured  lamp  at  that 
date .' — Yes. 

The  Nernst  lamp  filament  was  made  of  a  hard  paste,  mixed  in  a 
Pfleiderer  machine  / — Yes. 

Was  there  a  single  metal  filament  prior  to  1904  that  had  ever  been 
made  with  a  soft  paste .' — Not  to  my  knowledge.  I  can  only  refer 
you  to  the  osmium  patent. 

Can  you  point  out  one  single  advantage  that  in  1904  anybody 
could  possibly  think  they  would  get  by  using  a  soft  paste  if  they 
wanted  to  get  a  metal  filament .' — I  do  not  think  you  would  get  an 
advantage,  and  doubt  whether  anyone  who  had  hard  paste  in  his 
mind  in  1904  would  think  soft  paste  better  ;  but  you  had  the 
earlier  specification  of  Welsbach  dealing  with  soft  paste,  and  you 
have  a  specific  instruction  here  to  use  soft  paste.  If  you  take  an 
intelligent  lampmaker,  I  say  that  he  would  not  learn  anything 
from  this  specification  ;  but  if  you  are  goiug  to  take  a  man  who 
knows  little  enough  to  take  all  this  specification  very  seriously, 
then  he  would  make  a  soft-paste  filament. 


Vol.  7a    No.  1,800,  May  24,  1912.] 


THE    ELECTRICAL    REVIEW. 


831 


Supposinff  that  thiH  specification  wan  handed  to  Dr.  Oberlander 
in  IHD?  without  any  directionB  at  all,  and  that  he  took  it,  produced 
a  hard  paste,  nquirted  it  through  a  die  with  a  wcrew  prcHsure,  manu- 
factured hiH  pa8te  in  the  ordinary  way,  that  he  had  non-metallic- 
filament  lampH  made  before  that,  that  he  then  carbonised  and  de- 
carbonised, and  found  it  did  not  require  any  further  Hashinjr, mounted 
that  into  larapn,  and  that  twg  of  those  lamps  burnt  in  Dr. 
Liebmann's  laboratory  for  two  years. 

Mk.  Tkkkkm,  said  he  objected  to  such  ([uestions  at  this  stage 
of  the  proceedings,  and  that  Dr.  Oberlander  had  not  been  called. 

Mk.  Astbuuv  said  his  friends  had  called  a  lot  of  evidence,  of 
which  no  hint  had  been  piven.  Plaintiffs  could  have  called  any 
number  of  lamp  makers,  but  there  was  no  point  for  them  to  be 
called  upon. 

Mh.  Tehrkll  :  My  friend  says  I  did  not  put  to  his  witness  the 
difference  between  hard  and  soft  paste.  I  put  it  that  this  was  a  soft 
paste  patent,  and  upon  that  he  did  nothing. 

Me.  As'Ihi'ry  :  I  am  told  that  it  is  not  pleaded,  I  do  not  think 
the  words  hard  or  soft  paste  appear  once. 

His  Lordship  :  I  am  perfectly  aware  of  that.  My  impression 
at  present  is  that  the  patentee  has  not  told  the  ordinary  workman 
what  process  he  is  to  adopt.  If  the  patentee  knew  he  ought  to 
convert  the  mixture  into  that  shiny  sheet  which  is  then  rolled  up 
and  pressed  through  a  die,  he  ought  to  have  said  so. 

Mb.  Astbury  :  Have  you  ever  since  the  date  of  this  patent 
heard  of  a  filament  being  sintered  in  a  jacketed  vessel  ? — No. 

Did  you  ever  hear  of  a  Lodyguine  filament  being  made  .' — N«t 
before  this  case. 

And  there  is,  in  fact,  no  direction  in  Lodyguine  how  to  get  rid 
of  the  fillet  from  the  inside  of  a  filament  / — I  do  not  remember 
any. 

Prior  to  the  patent  of  1904:  that  we  are  suing  on,  there  never  had 
been  any  suggestion  of  any  publication  had  there,  that  you  should 
make  a  tungsten  filament  by  the  building-up  process  of  Welsbach  .' 
—Not  that  I  remember. 

It  is  a  fact  that  since  1904  the  built-up  tungsten  filament  has 
become  the  most  successful  filament  in  the  world  / — Yes. 

Counsel  then  took  witness  through  the  various  experiments  that 
had  been  made  with  the  view  of  comparing  and  ascertaining  the 
difference  between  plaintiffs'  and  defendants'  processes. 

The  phospham  is  put  there  for  the  purpose  of  removing  the  carbon  / 
—The  phospham  is  put  there  because  they  say  it  makes  a  lamp 
better — a  better  vacuum. 

You  believe  that  it  does,  in  fact,  remove  carbon  1 — Yes,  to  some 
extent. 

You  know  no  purpose  for  which  it  can  be  there  other  than  that  .' 
—No. 

We  have,  therefore,  got  it  that  in  the  defendants'  last  process 
they  do  in  fact  eliminate  carbon  in  an  atmosphere  of  ammonia 
from  a  filament  which  has  been  built  up  of  powdered  metal  with 
the  addition  of  organic  binding  materials  ' — Yes. 

You  did  find  cyanogen  as  the  result  of  this  operation  of  the  defend- 
ants / — No,  I  found  cyanogen  in  other  cases,  from  which  I  infer 
that  it  probably  takes  place  in  the  defendants'. 

His  Lordship  :  You  do  not  deny  that  the  process  of  the 
defendants  may  produce  some  cyanogen  / — No,  I  think  it  does. 

Mr.  Astbury  :  Some  very  strange  documents  have  been  put  to 
you  as  anticipating  this  second  patent.  Is  there  a  single  suggestion 
in  any  of  this  literature  of  decarbonising  a  tungsten  built-up 
filament  with  nitrogen  and  hydrogen,  op  ammonia,  in  lieu  of 
doing  it  by  an  oxidising  process  / — I  remember  none. 

Then  we  come  to  the  prior  grant.  I  want  to  ask  you  one 
question — that  is.  Specification  15, ,510,  of  1907.  My  friend  put  a 
question  to  you  which  I  do  not  agree  with.  You  will  see  they  are 
practically  saying  that  you  can  decarbonise  with  less  than  1  per 
cent,  of  oxygen  with  water  vapour  .' — Yes. 

Then  it  says  : — "  This  process  is  of  practical  value  when  means 
are  arranged  to  remove  the  last  perceptible  traces  of  oxygen — con- 
taining gases  and  vapours  from  the  gas  mixture.  Traces  of 
oxygen  containing  gases,  still  remain  in  the  mixture  on  account  of 
the  inadequacy  of  the  plant,  and  these  traces  will  have  the  desired 
effect."  Does  that  mean  anything  more  than  this — that  if  you 
use  a  plant  with  which  you  are  going  to  try  and  get  rid  of  all 
traces  of  oxygen,  it  may  very  well  be,  and  is  likely  to  be.  that  the 
plant  will  not  be  quite  sufficient  to  do  that  very  difficult  work  .' — 
That  is  what  it  means. 

But  that  you  might  still  have  traces  of  oxygen  there,  although 
you  did  not  want  them  ? — Yes. 

His   Lordship:    He    says  something    more    than   "may."      I 
think  he  says  that  you  will  get  it. — Yes,  he  must  have  it  for  his 
■  patent. 

In  reply  to  questions  about  the  use  of  weights,  Witnesb  said  : 
You  will  find  in  one  of  the  earlier  specifications  that  Edison 
carbonised  carbon  filaments  freely  in  a  vessel  with  a  weight  on 
them,  and  my  point  is  during  that  time  the  carbon  went  through 
a  much  tenderer  state  than  it  ever  does  in  any  other  part  of  the 
carbon  manufacture.  It  was  therefore  old  to  filament  makers  to 
hang  a  weight  on  at  the  tenderest  part  of  the  life  of  the 
filament. 

It  matters  enormously  however  what  the  relative  proportiofa  of 
that  tenderness  to  its  strength  is  /—Yes.' 

If  you  are  going  to  weight  the  metallic  filament  after  sintering, 
it  involves  a  separate  heating  up,  a  separate  set  of  jars,  a  separate 
current,  &c. .'     Yes. 

Mr.  Charles  Fred.  Topham,  general  manager  of  Mr.  Stearns 
works,  said  he  had  occupied  that  position  ever  since  he  had  been 
manufacturing  lamps— that  was  about  1882.  Mr.  Steam  used  to 
manufacture  lamps  at  Kew  under  the  name  of  the  Zurich  Incan- 
descence Lamp  Co.  In  the  year  1898,  Mr.  Stearn  started  his  present 
factory  at  Kew,  and  still  carried  on  business  there  under  .the  name 


of  the  Steam  Electric  Lamp  Co.  In  that  year  Mr.  Steam  commenced 
the  manufacture  of  metal-filament  lamps.  Witnees  said  the  practice 
in  tho.ie  factories  with  regard  to  the  weight'*  was  that  they  always 
used  th<;  weights  when  it  was  desired  to  make  a  straight  filament 
of  carbon.  It  was  common  knowledge  to  them.  Witness  recollected 
going  with  Mr.  Steam  to  Berlin  ii^  the  year  1906,  and  certain  notes 
were  made  by  Mr.  Stearn,  which  witness  .^aw.  It  was  the  ''  Z  '  Co.'s 
factory  which  they  went  to,  and  there  they  saw  metal-filament 
lamps  made,  and  investigated  the  manufacture  of  same.  Witness 
brought  some  powder  from  Berlin.  It  was  ;.''iven  to  them  as  metal 
powder,  and  also  a  binder.  The  powder  was  a  m'xture  of  tungsten 
and  zirconium  ;  the  binder  was  made  of  gun-cotton  dissolved  in 
amyl-acetate. 

Witness,  nsked  to  describe  what  he  did.  said  he  added  about 
1<)  per  cent,  of  the  binder  to  the  powder  and  then  rolled  it  with  a 
pair  of  photograph  rollers  steel  rollers  ;  the  process  was  known  aa 
calendering.  He  then  took  the  paste  and  placed  it  in  a  gun-metal 
cylinder  and  forced  it  through  a  die  into  filaments.  After  that  he  dried 
the  filaments  at  about  00°  to  100°  C.  for  the  purpose  of  drying  off  the 
amyl-acetate.  They  were  then  put  into  a  po-celain  tube  on  an  iron 
tray,  and  raised  in  a  vacuum  to  a  temperature  of  about  800', 
with  a  very  small  quantity  of  hydrogen  passing  through. 
They  were  then  allowed  to  cool  down,  taken  out  and  put  into 
forceps  and  placed  in  the  ordinary  glass  vessel  used  for  flashing 
carbon  filaments.  A  small  weight  was  then  put  on  in  order  to 
keep  the  filaments  perfectly  straight,  as  they  were  liable  to  cockle 
and  twist  about.  The  filaments  were  very  delicate,  and  it  was  very 
seldom  witness  could  get  a  filament  strong  enough  to  bear  a  weight, 
although  he  sometimes  succeeded.  He  always  tried  to  succeed,  and 
it  was  a  long  time  before  he  found  out  how  he  failed.  A  lot  of 
trouble  was  caused  by  the  porcelain  tubes,  as  they  cracked, 
and  the  temperature  had  to  be  kept  very  low.  He  always  put  on 
the  weights  whenever  possible.  The  weights  were  brought  into 
use  from  the  very  commencement,  and  they  were  used  to  the 
present  day.  The  weight  was  put  on  in  the  sintering  process.  If 
the  filament  was  not  strong  enough  to  bear  the  weight  before 
sintering,  it  was  put  on  immediately  afterwards. 

Had  you  been  doing  the  same  thing  with  carbon  lamps  before 
that  time .' — Yes,  whenever  narrow  or  straight  filaments  were 
required  for  making  tube  lamps.  I  had  to  hold  a  filament  per- 
fectly straight  while  the  hydro-carbon  was  being  deposited  on  it. 

What  weight  did  you  have  on  .' — A  piece  of  platinum  about 
Ifi  mils  in  diameter  with  a  length  of,  I  should  think,  about  I  of 
an  inch. 

AVitness  first  used  pure  tungsten  very  shortly  after  that  :  it  was 
made  of  zinc  and  tungstic  acid  on  the  Delepine  process.  He  first 
used  tungsten  about  April  25th,  1906. 

Cross-examined  by  Mr.  Colefax  :  After  his  visit  to  Germany, 
they  commenced  to  put  into  practice  the  process  they  saw  there. 
The  putting  on  of  the  weight  was  done  in  Mr.  Steam's  laboratory, 
but  the  subsequent  process  was  carried  out  in  the  factory.  It  was 
about  a  month  or  six  weeks  after  their  return  that  they  found  out 
what  the  mefal  powder  consisted  of  through  Dr.  Feilman.  a 
chemist.  The  powder  was  analysed,  because  it  decomposed  in  the 
lamp  and  zirconium  came  off  and  left  the  tungsten  behind,  in 
burning  in  the  lamp  after  being  evacuated.  He  was  not  prepared 
to  say  that  any  metal- filament  lamps  were  sold  in  1906.  When 
those  made  by  the  Zurich  Co.  were  first  sold  they  were  called 
Leuconium.  They  found  it  was  very  seldom  they  could  use  the 
weight  beforehand  during  sintering.  In  separating  them  they 
could  tell  by  the  handling  of  the  filaments  whether  they  were 
tender. 

About  the  dies,  can  you  tell  us  the  diameter  of  the  filament .' — 
I  commenced  by  using  a  die  five  mils  in  diameter. 

Re-examined  by  Mb.  Terrell  :  What  was  done  with  the  lamps, 
were  they  run  in  the  factory  .' — They  were  run  at  Westminster. 

His  LoBDSHiP  :  You  are  certain  they  were  run  at  the  factory  .' — 
Quite  certain. 

Between  April  and  September,  1906  .'—Yes,  because  we  had  the 
lamps  blacken  so  badly. 

Mk.  a.  C.  Hyde,  a  practical  lampmakej,  said  he  was  actually 
engaged  in  lamp  making  in  the  years  1901  tc  1904  with  the 
Edison-Swan  Co.  at  their  factory  at  Ponders  End.  While  there,  he 
was  the  technical  expert  to  the  company,  principally  in  con- 
nection with  the  lamp  department.  At  that  time  they  were 
making  carbon  lamps.  The  high-voltage  carbon  lamps  had  very 
fine  carbon  filaments.  Previously  to  his  commencing  wfk  on  this 
particular  form  of  lamp,  great  diflBculty  was  experienced  in  getting 
uniformity  in  a  filament.  When  he  took  the  matter  in  hand,  he 
found,  what  he  had  previously  known  to  some  extent,  that  filaments 
must  be  carbonised  under  strain  to  be  made  uniform.  He  found 
the  greatest  strain  he  could  possibly  employ  was  the  best.  The 
filaments  were  subjected  first  of  all  to  a  preliminary  baking  with 
the  weights  applied,  at  a  temperature  of  about  600"  or  700°  C.  in  a 
large  crucible  through  which  gases  passed.  During  that  period 
these  filaments  passed  through  a  stage  in  which  they  were  plastic 
and  very  weak.  After  this  preliminary  baking  to  (500*  or  700°  C, 
the  top  portion  we  lifted  oft'  and  put  into  a  carbon  trough  which 
formed  part  of  the  electric  furnace.  The  whole  thing  that 
carried  the  weights  was  lifted  off,  and  put  into  a  carbon  trough. 
A  great  many  were  put  in  in  one  operation — about  50  or  l!0.  The 
carbon  trough  forn^ed  the  core  of  an  electric  furnace,  the  whole  of 
the  core  was  surrounded  by  some  non- conducting  material.  When 
all  was  ready  an  electric  current  was  passed  through  the  core,  and 
the  temperature  rose  to  2,500°  or  3,000°  C.  During  the  electric 
furnacing  the  carbon  became  again  plastic,  so  it  was  necessary  to 
keep  the  weights  on  the  whole  time,  or  the  filament  would  cockle 
up.  After  the  electric  furnace  operation,  which  took  three  or  four 
hours,  the  furnace  was  cooled  down  and  the  filaments  were  cut 
away  from  the  rod  and  were  then  ready  for  use.  In  the  first  furnacing 
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up  to  (J00°  or  700°,  ordinary  coal  pas  was  passed  through.  In  the 
second  furnacinjr  no  gras  at  all,  but  simply  hydro-carbon  oil  sprinkled 
on  so  as  to  burn  up  the  air. 

Cross-examined  by  Mr.  Colepax  :  Was  the  current  passinjr 
through  the  filaments  when  they  were  in  this  furnace  ? — Yes, 
it  was. 

Was  the  temperature  between  2,000'  and  3,000°  ?  Was  the 
current  passing:  through  the  filaments  heating  them  up  to  that 
temperature  '—Yes. 

During  that  stage  there  is,  in  fact,  no  contraction  taking  place  / 
— No.  In  the  first  f  urnacing  you  get  about  40  per  cent,  contraction. 
When  you  carbonise  any  thread,  it  shrinks,  but  if  you  put  a  strain 
on  it,  it  does  not  shrink  so  much.  If  you  had  no  weight  on 
you  would  have  got  a  shrinking  of  .50  per  cent,  in  the  filament ; 
with  the  weights  you  got  40  per  cent. 

•With  regard  to  the  second  temperature,  there  is  no  con- 
traction ? — Yes,  there  is  about  a  further  ii  per  cent.  With  the 
weight  on  it  was  5  per  cent,,  without  the  weight  on  it  was  about 
10  to  15. 

Mr.  George  Luedecke  gave  evidence  through  an  interpreter. 
Dr.  Otto  Hehner.  Witness  said  he  was  the  manager  of  the  Brims- 
down  Lamp  Works,  Bonder's  End,  who  carried  on  the  business  of 
metallic-filament  lamp  makers.  He  was  also  works  manager  and 
technical  adviser.  Witness  had  been  engaged  in  the  practical 
manufacture  of  lamps  since  1883,  and  had  worked  with  Siemens 
and  others.  Witness  also  manufactured  lamps  at  Augsburg  as 
George  Luedecke  &  Co.,  and  from  1906  under  the  name  of  the 
Wolfram  Lamp  Co.  Witness  came  to  this  country  to  take  up  his 
present  position  in  1909.  He  also  had  experience  in  Germany  for 
a  considerable  time  with  Just  and  Hanaman.  His  firm  had  bought 
all  patents  which  were  possessed  by  Just  and  Hanaman  at  that  time 
concerning  Germany  as  regards  tungsten  filaments.  Witness  had 
read  the  specification  of  Just  and  Hanaman  that  was  the  subject  of 
this  action. 

Mr.  Terrell  :  In  your  view  as  a  lamp-maker,  would  this 
teach  you  that  a  soft  or  a  hard  paste  was  to  be  used,  or 
both  ? — I  understand  from  this  specification  that  a  soft  paste  is 
to  be  used. 

Speaking  of  your  own  experience,  when  did  you  first  become 
acquainted  at  all  with  a  hard-paste  process? — In  August,  1908,  we 
came  to  Buda-Pesth,  and  Hanaman  showed  us  a  hard-paste  process 
with  gum  tragacanth  and  tungsten  powder. 

Is  that  the  first  you  heard  of  a  hard-paste  process  ? — No,  I  had 
heard  before  that. 

Did  you  at  any  time,  and  where,  work  the  oxychloride  process  of 
Just  and  Hannaman  '! — We  bought  the  patents  in  March,  1906,  and 
I  think  we  had  the  necessary  apparatus  in  June  or  July  of  the 
same  year,  and  we  worked  with  the  oxychloride  process  until  1908. 
How  many  filaments  did  you  make  by  the  oxychloride  process  ? — 
Up  to  50,000  filaments  daily. 

Was  that  work  carried  out  under  the  German  Specification 
154,262  ? — I  do  not  remember  the  number  of  the  German  process, 
and  I  rather  think  the  hexachloride  and  the  oxychloride  process 
are  the  same. 

Witness  :  We  prepared  the  hexachloride  by  passing  chlorine 
over  tungstic  oxide.  In  a  long  furnace  there  was  a  tube  1  m,  50  cm, 
long  in  which  the  tungstic  oxide  was  placed.  At  one  side  the 
chlorine  entered,  and  from  the  other  the  chloride  or  oxychloride 
issued,  and  was  condensed  in  a  receiver.  Having  prepared  the 
hexachloride,  then  came  the  process  of  the  preparation  of  the 
filaments.  In  a  bell  jar  holding  150  cb,  cm.,  very  thin  carbon 
filaments  were  placed.  In  the  bottom  of  the  bell  from 
1  to  2  grammes  of  the  hexachloride  were  placed.  A  flame  was 
placed  beneath  the  bell,  in  order  to  evaporate  the  chloride.  When 
that  had  been  done  a  current  was  passed  through  the  thin  carbon 
filaments,  and  at  the  same  time  a  little  hydrogen  was  passed 
through  it.  Upon  the  carbon  filament  thus  a  layer  of  metallic 
tungsten  was  precipitated.  When  there  was  sufficient  the  ampere- 
meter connected  with  the  filaments  showed  when  we  had  to  stop. 
Afterwards  the  filaments  were  taken  out  of  this  apparatus,  and 
were  placed  in  a  second  vessel— this  was  called  the  decarbonising 
process.  The  filaments  were  then  placed  in  series,  current  was 
sent  through  the  filaments  thus  placed,  and  at  the  same  time 
hydrogen  was  passed  through.  First,  the  carbon  combined  with 
the  tungsten,  produced  tungsten  carbide,  and  at  the  same  moment 
was  decomposed,  and  the  pure  Wolfram  remained  behind.  The 
tungsten  filaments  were  hollow,  and  during  the  removal  of  the 
carbon  the  filaments  were  weighted  by  small  weights. 

Were  those  filaments  made  up  into  lamps  and  sold  /—Certainly 
they  were. 

Cross-examined  by  Mr.  Colepax  :  In  the  process  described,  was 
not  a  mixture  of  steam  with  reducing  gases  used  to  get  rid  of  the 
carbon  ? — At  first  we  had  thick  filaments  containing  much  carbon, 
and  we  had  to  pass  the  hydrogen  through  the  water.  Later  on, 
when  we  were  capable  of  making  very  thin  filaments,  it  not  only 
was  not  necessary  to  pass  it  through  the  water,  but,  on  the 
contrary,  we  had  to  dry  hydrogen  by  passing  it  through  sulphuric 
acid. 

Did  you  acquire  a  licence  under  the  German  Just  and  Hanaman 
patent  corresponding  to  the  specification  I  am  handing  you  now  .' — 
I  cannot  say  exactly.  I  can  only  say  we  acquired  all  German 
patents,  and  if  there  is  a  German  one  corresponding  to  this,  then  we 
did  buy  it. 

When  did  you  commenvje  to  manufacture  a  filament  using 
oxychloride  of  tungsten  .'—In  July,  1906,  We  started  with  five  girls 
and  we  finished  ofif  with  70  people  working  by  day  and  70  at  night, 
all  employed  in  making  filaments  by  the  oxychloride  process. 

At  that  date  did  you  use  steam  and  hydrogen  '1 — I  passed  the 
hydrogen  through  a  bottle  containing  water,  so  that  the  hydrogen 
became  but  very  little  moist. 


When  you  abandoned  it,  you  were  using  these  very  fine  filaments 
that  you  have  spoken  of  ? — We  found  it  out  by  accident.  One  day 
the  water  had  been  sucked  out  of  the  bottle,  and  I  came  to  the 
workman  who  pointed  out  that  on  that  day  the  manufacture  went 
much  better,  and  since  that  time  we  have  given  up  using  it.  Then 
we  went  in  the  contrary  direction  and  dried  the  hydrogen  very 
much — we  passed  it  over  phosphorus  pentoxide  and  sulphuric  acid. 
When  we  used  water  vapour,  the  filament  had  light  spots  and  burnt 
through,  and  afterwards  when  we  had  dry  hydrogen,  this  no  longer 
was  the  case.  We  made  50,000  filaments  daily,  placed  them  in 
lamps  and  sold  the  lamps. 

Do  you  know  the  process  that  is  being  used  there  to-day  ? — Not 
the  oxychloride  process,  but  a  paste  process. 

In  1904,  for  a  built-up  metal-filament  the  only  process  you  knew 
of  was  the  osmium  process  ? — Yes. 

As  you  used  the  term  soft  paste  and  said  that  this  specification 
23,899  of  1904,  describes  to  you  a  soft-paste  process,  what  is  it  in 
the  specification  that  points  to  a  soft-paste  process  ? — I  know  that 
Just  and  Hanaman  did  not  know  a  hard-paste  process,  but  only 
used  the  ordinary  soft  collodion  which  was  used  for  the  preparation 
of  carbon  filaments. 

Will  you  tell  us  what  the  collodion  was  that  you  used — what 
was  its  consistency  ? — I  used  a  15  per  cent,  collodion,  and  the  dififer- 
encies  consisted  in  this,  that  I  tried  for  months  to  work  by  this 
patent,  and  I  never  succeeded. 

Have  you  ever  had  experience  of  the  manufacture  of  tungsten 
filaments  from  coUodial  tuhgsten,  made  without  a  binding  agent .' 
—Yes. 

Mr.  Horatio  Ballantyne  said  he  had  never  been  a  lamp 
maker.  For  the  last  four  years  he  had  acted  for  the  defendant 
company.  At  the  date  of  the  first  patent  sued  on  in  this  case,  the 
only  manner  known  to  him  in  which  filaments  were  made,  was  that 
of  squirting  a  soft  paste.  He  never  heard  of  the  hard-paste  process 
until  he  met  Voelker, 

Mr,  Terrell  :  You  have  heard  Mr,  Swinbuine's  evidence.  Do 
you  agree  that  carbon  volatilises  if  a  carbon  filament  is  over  run  ? 
— Yes.  The  carbon  comes  ofE  and  is  deposited  on  the  walls  of  the 
bulb. 

Supposing  a  tungsten  carbon  filament  is  run  up  near  to  the  melt- 
ing point  of  tungsten,  what  happens  to  the  carbon  / — The  carbon 
volatilises  out.  Whether  it  comes  out  as  carbon  solus,  or  whether 
it  is  in  combination  as  carbide  I  cannot  say,  but  that  it  does  come 
out  non-chemically  I  am  satisfied. 

Coming  back  to  the  specification,  have  you  read  it  with  a  view 
to  find  out  whether  it  was  a  soft-paste  or  a  hard-paste  process,  or 
applicable  to  both  ? — Yes ;  as  I  understand  it,  it  is  applicable  to 
soft  paste  only. 

Have  you  ever  seen  in  your  life  an  artificial  silk  process,  which 
you  could  describe  as  a  hard-paste  process  ? — No,  and  I  have  never 
heard  of  one  either, 

Mr,  Terrell  was  asking  witness  further  questions  when  Mr, 
ASTBURT  said  : — Hardly  one  of  these  things  has  been  suggested  to 
our  witnesses.  We  have  not  a  conception  that  this  was  the  sort  of 
case  alleged  against  us  vjlhen  our  case  was  closed. 

His  Lordship  :  This  is  all  in  the  particulars.  The  suflSciency 
of  the  description  is  a  matter,  the  onus  of  which  lies  on  the 
plaintiffs, 

Mr.  Terrell  (to  Witness)  :  Have  you  made  filaments  by  the 
soft-paste  method  ? — Yes,  and  leaving  out  for  the  moment  the 
question  of  the  cuprammonia  method,  one  can  make  filaments  by 
using  the  soft-paste  process  with  carbon  or  chloride  of  zinc  solution 
in  cellulose.  Then  I  hr.ve  tried  the  hard-paste  process,  using 
chloride  of  zinc  cellulose,  and  I  must  say  that  that  has  proved  a 
difiiculty.  I  have  made  a  number  of  experiments,  and  I  have  not 
been  able  to  get  a  filament  by  using  the  hard-paste  process  with 
chloride  of  zinc  cellulose. 

Mr.  Astbury  :  May  I  say  that  again  has  not  been  suggested  to 
us.  There  has  been  no  euggeition  to  any  of  our  witnesses  that 
there  is  any  difiiculty  with  chloride  of  zinc  in  a  hard  paste.  When 
I  sat  down  after  I  had  finished  my  evidence  I  had  no  conception 
that  many  of  these  points  which  have  been  taken  were  even 
suggested  or  hinted  at. 

Mr.  Terrell  :  What  about  the  particulars  of  objections. 
Mr.  Astbury  :  They  are  not  in  those  particulars. 
His  Lordship  :  Surely  ycu  must  have  known  that  one  of  the 
objeccions  relied  on  was  that  there  are  not  sufficient  description  of 
the  invention.  The  difficulty  I  feel  about  it  is  this :  Assuming 
the  osmium  process  to  be  a  hard-paste  process,  of  which  I  am  not 
quite  sure,  but  if  the  patentee  knew  that  a  process  similar  to  that 
used  by  the  defendants  was  the  way  of  making  filaments  he 
ought  to  have  told  you  so  ;  and  if  he  did  not  know  it,  then  he 
has  made  no  invention, 

Mr.  Astbury  :  Your  Lordship  seems  to  think  that  there  is  some 
difficulty  about  this  soft-paste  process.  You  can  make  it  just  as 
well  by  the  soft-paste  as  you  can  with  the  other. 

His  Lordship  :  That  is  not  so.  What  I  feel  is  that  he  has  not 
told  you  what  you  are  to  do. 

Mr.  Astbury  :  I  am  going  to  remove  that  difficulty.  I  am 
going  to  ask  your  Lordship  to  let  me  put  certain  witnesses  into 
the  box. 

His  Lordship  :  I  know  you  are.  But  I  do  not  understand  it  to 
be  their  case  that  only  the  hard  paste  will  work.  The  point  of 
insufficiency  is  that  he  has  not  told  the  public  with  sufficient  detail 
how  to  do  it 

After  further  discussion,  his  Lordship  said  :  There  will  be  an 
application  on  Mr.  Astbury "s  part  for  leave  to  adduce  further 
evidence.  That  I  understand,  and  on  that  I  shall  have  carefully 
to  consider  whether  that  leave  ought  to  bt  given  or  not.  •■' 

In  further  examination  of  witness.  Mr.  Tehuell  asked  :  Now, 
as  to  what  the  defendants  do.     First  of   all,   do   the  defendants 
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UHe  the  hard-paate  procesB  ?— They  do.  They  bake  the  fila- 
ments under  reduced  prenHure  in  a  (fentle  stream  of  hydro(?en,  in 
which  process  the,  nitro-cellulose  is  decomposed  and  dispereed, 
and  much  of  the  oil  is  distilled  over  and  a  small  residue  of 
carbon  amountinfj  to  about  4  to  8  per  cent,  is  left. 

In  what  condition  is  the  carbon  present,  in  your  opinion  ?  It  is 
present  in  the  form  of  carbide.  It  is  very  difficult  to  gret  any 
experimental  evidence,  one  way  or  the  other,  as  to  the  condition  in 
which  it  exists.  I  may  Ray  that  what  appeals  to  me  in  cominp  to 
that  conclusion  is  the  strength  of  the  thread.  The  quantity  of 
carbon  is  so  extremely  small  that  I  can  hardly  imagine  its  existing 
merely  aH  a  kind  of  mortar  joining  up  the  bricks.  We  kuow  that  a 
cementation  process  goes  on  and  that  tungsten  is  capable  of  com- 
bining with  carbon  at  temperatures  far  below  the  fusion  point.  In 
these  filaments  during  baking,  we  have  this  extremely  finely  divided 
tungsten  in  contact  with  extremely  finely  divided  carbon,  and  it 
seems  to  me  that  the  natural  result  will  be  that,  at  the  high 
temperature,  this  transfusion  of  carbon  with  tungsten  metal  will 
occur. 

When  the  defendants  do  their  sintering,  what,  in  your  opinion, 
happens  / — When  the  current  is  switched  on,  the  temperature  goes 
up  extremely  rapidly,  and  incipient  fusion  of  the  filament  substance 
takes  place.  Whilst  in  this  semi- fused  condition,  the  particles  are 
drawn  together.  The  carbon,  in  my  opinion,  is  an  important 
element  in  that  action,  because,  as  we  know,  carbide  of  tungsten 
has  a  lower  melting  point  than  tungsten  itself.  As  I  picture  the 
operation,  the  carbide  fuses,  the  filament  draws  together  and  at  the 
same  time  the  carbon  is  expelled  from  the  filament,  leaving  sub- 
stantially pure  tungsten,  which  has  a  very  high  melting  point. 

In  your  view  is  the  carbon  removed  from  the  tungsten 
chemically  ? — Substantially  not. 

Mr.  Tekrell  asked  Witness,  with  regard  to  the  second  patent, 
what  experiments  he  had  tried  with  regard  to  the  action  of  hydro- 
gen and  nitrogen.  Witness  said  he  found  no  difference  whatever 
in  the  result,  whether  he  used  hydrogen  alone  or  hydrogen  plus 
3  per  cent,  of  nitrogen — the  carbon  was  all  substantially  removed 
in  half  a  second. 

Me.  Terrell  :  The  suggestion  of  my  friend  is  that  the  ammonia 
means  that  the  ammonia  is  to  be  a  substitute  for  the  nitrogen  and 
the  hydrogen.  If  that  is  so,  did  you  try  it  in  ammonia  ? — I  tried 
the  sintered  filaments  in  ammonia,  that  is  to  say,  treating  the 
filaments  in  bulbs  with  ammonia  instead  of  phospham.  In  the 
case  of  the  phospham  lamps  made  up  with  these  filaments,  there 
was  no  blackening,  but  in  the  case  of  those  made  up  with  ammonia, 
there  was  blackening. 

{,To  he  concluded.^ 


Mr.  Justice  Warrington  delivered  his  reserved  judgment  in 
this  case  on  Tuesday,  May  2l8t,  deciding  in  the  plaintiffs'  favour 
as  to  the  first  claim,  and  for  the  defendants  as  to  the  other  two. 
Notices  of  cross-appeals  were  given.  The  judgment  will  be 
reported  in  our  next  issue. 


Ferguson  Superheaters,  Ltd.,  v.  Askern  Coal  and  Iron 

Co.,  Ltd. 

.This  action,  which  was  brought  to  restrain  an  alleged  infringe- 
ment by  the  defendants,  of  Askern,  near  Doncaster,  of  the  plaintiffs' 
patent  for  steam  superheaters  No.  25,611  of  1906,  granted  to  Charles 
Melville  Ferguson,  came  before  Mr.  Justice  Neville  in  the  Chancery 
Division  on  Tuesday. 

Mr.  Walter,  K.C.,  and  Mr.  Gray  were  counsel  for  the  plaintiffs, 
and  Mr.  Bousfield,  K.C.,  and  Mr.  Colef  ax  represented  the  defendants. 

In  opening  the  case,  Mr.  Walter  said  that  the  usual  defences 
were  raised,  but  he  did  not  think  that  any  question  would  arise 
as  to  non-infringement,  as  the  defendants  had  done  the  plaintiffs 
the  honour  to  copy  their  invention  exactly.  The  defence,  he 
understood,  would  really  be  anticipation  and  want  of  subject 
matter. 

After  Counsel's  opening  speech,  Mr  Dugald  Clerk  gave  evidence, 
and  was  cross-examined  by  Mr.  Bousfield.  Mr.  Walter  then 
announced  that  the  parties  had  come  to  terms.  The  defendants  had 
consented  to  pay  an  agreed  sum  for  damages  and  costs,  and  the 
plaintiffs  would  grant  them  a  licence  to  use  the  invention.  His 
Lordship  made  an  order  in  the  terms  agreed. 


BUSINESS  NOTES. 


Russia. — The  St.  Petersburg  Journal  reports  that  the 
Government  intends  to  make  amendments  to  some  of  the  existing 
import  duties,  and  amongst  others,  that  on  incandescent  lamps 
will  be  increased.  When  the  present  tariff  came  into  force  in  1906, 
there  was  no  import  of  metal-filament  lamps,  nor,  of  course,  were 
they  manufactured  in  Russia.  Since  then  some  metal-filament 
lamp  works  have  been  started,  but  they  have  not  been  very 
successful,  and  have  had  to  fall  back  on  the  manufacture  of 
carbon- filament  lamps,  as  the  insufficient  protection  afforded  them 
by  the  tariff  did  not  allow  them  to  compete  with  the  lamps  of  this 
kind  imported.  The  duty  fixed  in  1906  was  7i  copecks  per  lamp, 
but  it  is  now  proposed  to  increase  this  figure  up  to  90  roubles  the 
pood.  Lamps  will,  of  course,  be  much  dearer  to  the  consumer  ; 
carbon-filament  lamps  will  be  charged  the  same  duty,  but  there  is, 
of  course,  practically  no  import  of  them. 


Conden.sini?  Plant  Contract.s. — Among  the  orders 
recently  booked  by  the  Mibblke.s  Watson  Co.,  Ltd.,  of  Glasgow, 
are  the  following  : — 

Surface  Condensing  PlmnU.— Leeds  Corporation  Electricity  D«p«rtineot, 
condenner  having  24,H00  Bq.  ft.  cooling  aarfac^  ;  Fre'^erick  Bmith  k  Co.,S«l(ord 
Wiro  Works,  per  the  B.T.-H.  Co.,  Ltd.;  Midland  .Jonction  Railways,  Australia; 
Devonport  Corporation,  per  Jas,  Howden  it  Co.,  Ltd.  ;  Lanarkabire  Bteel  Co. ; 
Sanquhar  and  KirkconneTl  Collieries,  per  D.  Selby  Bigge  4  Co. 

Condensing  Plant  of  the  "Mirrlees-Leblani;"  Type.— Weardale  Steel,  Coal 
and  Coke  Co.,  per  D.  Selby  Bigge  4  Co.  ;  the  Fife  Coal  Co. ;  Falkirk  Corpora- 
tion, per  Jas.  Howden  dk  Co.,  Ltd.  ;  Maatscbsppij  "De  Laval,"  Amsterdam, 
for  two  cargo  steatnera  ;  Ipewich  Corporati' n,  per  Willans  4  Robinson. 

Low-Lf^vel  Jet  Plant.— Rossington  Colliery,  per  the  B.T.-H.  Co.,  Ltd. 

Barometric  Jet  Plant.— Homsey  U.D.C.;  McMurtrie,  Gniler  4  Co.,  U.S.A. 

In  addition  to  the  above  there  are  a  number  of  special  air  pumpa 
for  Sweden,  South  Africa,  Borough  of  Hampstead,  Greenock,  A:c. 

Dissolutions  and  Liquidations. — S.  Bottoxk  &  Sox, 

Ltd. — A  meeting  of  creditors  is  called  for  May  29th  at  Temple 
Chambers,  London,  E.G.  The  company  is  winding  up  voluntarily. 
Mr.  H.  A.  G.  Lewis,  liquidator. 

Switchgeak  Co.,  Ltd. — A  meeting  is  called  for  June  14th.  at 
109,  Colmore  Row,  Birmingham,  to  hear  an  account  of  the  winding 
up  from  the  liquidator,  Mr.  H.  Keelinir. 

Rowland  &  Hulton,  Ltd.  (in  voluntary  liquidation),  109,  Great 
Eastern  Street,  London,  E.C.,  electrical  engineers  and  contractors. — 
A  meeting  of  creditors  is  called  for  May  22nd  at  119,  Finsbnry 
Pavement,  London,  E.G.  Mr.  G.  E.  Corfield,  liquidator.  Mr.  R.  P. 
Hulton  informs  us  that  he  has  purchased  from  the  liquidator  of 
Rowland  k  Hulton,  Ltd.,  the  stock  and  goodwill  of  their  business, 
and  that  he  will  carry  on  the  business  under  the  style  of  R.  P. 
Hulton  &  Co.,  at  109,  Great  Eastern  Street,  E.C.,  as  electrical 
engineers  and  contractors. 

Chinnery  Signs  (1909),  Ltd.— Creditors  must  send  particulars 
of  their  debts,  &c.,  by  June  5th,  to  the  liquidator,  Mr.  H.  J. 
Sheldrake,  12,  Duke  Street,  Chelmsford. 

The  Helptophone  Co.,  Ltd.— A  meeting  is  called  for  Jvne  19th, 
to  hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  R. 
Evans  Smith. 

The  Sunbeam  Lamp  Co.,  Ltd. — A  meeting  of  creditors  is  called 
for  Monday,  June  3rd,  at  11  o'clock  a.m.,  at  the  offices  of  Messrs. 
Watson  Burton  iV:  Corder,  Pilgrim  House,  Newcastle-upon-Tyne. 
Liquidator,  Mr.  T.  Wallace,  42,  Mosley  Street,  Newcastle-on-Tyne. 
The  resolution  for  voluntary  liquidation  was  passed  on  May  14th, 
Mr.  J.  T.  Merz  presiding. 

Electric   Heating. — The  Bastian  Electric  Heatixg 

Syndicate,  Ltd.,  inform  us  that  their  agents,  Messrs.  Wheeler  and 
Sons,  of  Victoria  Gardens,  Netting  Hill  Gate,  W.,  have  secured  the 
order  to  heat  and  ventilate  St.  Michael's  Church,  ComhUl,  E.G., 
and  that  Bastian  electric  heaters  will  be  used  throughout.  Messrs. 
Drake  &  Gorham,  Ltd.,  have  recently  fitted  Bastian  electric  heaters 
in  several  dining  halls  and  other  rooms  in  the  Holborn  Restaurant, 
and  amongst  other  important  orders  recently  booked  is  one  for  70 
Bastian  heaters  for  use  on  H.M.  battleships,  and  in  several 
dockyards. 

Consular  Notes, — Uruot-ay. — A  report  of  the  machine- 
testing  station  of  the  Agricultural  College  at  Monte  Video  gives 
certain  details  of  the  comparative  running  costs  of  various  types  of 
motors  in  Uruguay,  and  particularly  in  Monte  Video.  From  these 
details  it  appears  that  electrical  power  in  INIonte  Video  is  relatively 
cheap,  and  that  it  is  particulaily  profitable  for  small  industrial 
purposes.  A  much  extended  use  of  the  Diesel  engine  is  anticipated, 
particularly  as  for  some  little  time  now  the  importation  of  these 
engines  for  agricultural  purposes  has  been  allowed  free  of  duty.  It 
appears  that  the  first  motor  plough  was  made  only  last  year  in 
Uruguay,  and  now  there  are  more  than  .50  in  use. 

India. — The  German  Consul  in  Bombay  reports  that  the  installa- 
tion of  electric  and  gas  lighting,  and  of  other  public  works,  is 
being  rapidly  extended  not  only  in  the  largest  towns,  but  also  in 
the  outlying  districts.  In  Bombay,  for  instanct,  the  new  dwellings 
and  offices  are  nearly  all  fitted  with  electric  light  and  electric  fans, 
and  some  also  with  electric  lifts.  Electric  lamps  are  not  separately 
specified  in  the  Indian  statistics,  but  it  appears  from  the  German 
export  returns  that  the  exports  of  German  lamps  to  India  were 
valued  at  54,000  marks,  165,000  marks,  and  110,000  marks,  in  1908, 
1909,  anu  1910.  Hardly  less  imjKirtant  than  lighting  is  the  demand 
in  the  bungalows  for  electric  fans.  Where  electric  power  is  avail- 
able, there  is  in  every  room  an  electric  fan  attached  to  the  ceiling, 
and  generally  there  are  also  small  portable  lamps.  There  is  also 
a  large  demand  for  electric  machinery  and  power  plant ;  not  the 
least  important  part  of  this  demand  is  for  the  textile  factories  in 
Bombay,  and  it  may  be  anticipated  that  in  a  few  years,  most,  if  not 
all,  of  the  larger  spinning  and  weaving  mills,  at  least,  will  be  run 
by  electric  power. 

Russia. — The  Austrian  Consul  in  Rostov  reports  that,  since  the 
coming  into  force  of  the  arrangement  between  the  Schuckert  Werke 
and  the  firm  Siemens  v^  Halske^  the  leading  role^  in  the  trade  in 
that  district,  in  electro-technical  goods,  have  been  played  by 
Siemens  &:  Halske  and  the  Allgemeine  Elektricitats  Gesellschafti 
The  former  has  secured  important  installation  works,  including  the 
extension  of  electric  control  of  the  Novorossisk  Cement  Works,  the 
erection  of  the  electric  station  at  Nowotscherkask,  and  the  extension 
of  the  municipal  electric  light  works  at  Nachitschewan.  No  new 
electric  tramways  were  constructed  in  1910,  but  projects  for  such 
tramways  at   Stawropol    and  Tagaurog   were    prepared.      In  the 
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trade  in  arc  lamps,  in  whioh  a  Saxony  firm  was  formerly  actively 
engaged,  the  firm  Siemens  &  Halske,  and  the  Allgemeiue  Elek- 
tricitiits  Gesellschaft,  have  eliminated  outside  competition.  In 
telephone  apparatus,  bells,  &c.,  a  St.  Petersburg  firm  have  taken  the 
largest  orders,  and  after  it  a  Hungarian  firm.  As  regards  public 
telephones,  the  firm  Siemens  &  Halske  have  succeeded  in  squeezing . 
out  competition,  and  the  same  has  occurred  in  the  trade  in  telegraph 
materials.  A  Swedish  firm,  through  its  St.  Petersburg  house, 
actively  competes  in  the  trade  in  house  telephones.  Carbon- filament 
lamps  are  supplied  chiefly  by  a  Berlin  syndicate,  a  Dutch  house, 
and  a  Warsaw  firm  ;  incandescent  lamps  of  Hungarian  origin  are 
also  to  be  found  on  the  market.  Metal-filament  lamps  have 
become  increasingly  popular  in  recent  years,  and  in  1910  the  demand 
in  the  Rostov  district  was  very  large.  German  firms  are  prepared 
for  the  supply  of  insulating  tubes  for  electric  installations. 

Spain. — The  Austrian  Consul  at  Barcelona  reports  that  the 
imports  of  dynamos,  electric  motors,  induction  coils,  resisters,  trans- 
formers, switchboards,  &c.,  in  1910,  amounted  in  value  to 
11,400,000  pesetas.  There  is  a  very  good  demand  for  this  class  of 
goods,  and  a  large  opportunity  for  sales.  Especially  for  goods 
weighing  not  more  than  400  kgs.  each,  and  for  small  electrical 
installations,  is  there  an  increasing  demand,  and  the  imports  of 
these  goods  increased  from  2,700,000  pesetas  in  1908,  to  3,000,000 
in  1909,  and  4,700,000  in  1910.  Germany  rules  the  Spanish  market, 
but  France,  Switzerland,  Great  Britain,  Belgium  and  the  United 
States  also  take  an  important  share.  Insulated  cables  and  wires  for 
the  transmission  of  electricity  were  imported  in  1910  to  the  value  of 
1,300,000  pesetas,  as  against  1,900,000  pesetas  in  the  previous  year. 
The  demand  for  these  wires,  1  cm.  in  diameter,  is  falling  off,  the 
cause  being  partly  the  increasing  home  production  and  partly  the 
existing  conditions.  Germany  takes  the  most  important  share  of 
the  trade.  Telegraph  apparatus  and  telephones,  electric  meters,  &c., 
were  imported  in  1910  to  the  value  of  1,. 500,000  pesetas.  The  im- 
portation is  on  the  increase,  and  is  chiefly  from  Germany,  France, 
Sweden,  Belgium  and  Great  Britain.  The  opportunities  for  trade 
in  these  lines  are  very  great.  Electric  arc  lamps  were  imported  to 
a  value  of  408,039  pesetas,  chiefly  from  Germany  ;  carbons  for  these 
lamps  accounted  for  130,000  pesetas,  and  the  demand  for  them  is 
on  the  increase.  Electric  incandescent  lamps,  mounted,  are  in 
strong  demand  and  the  demand  is  increasing.  In  1908  the  imports 
amounted  to  900,000  pesetas,  but  by  1910  they  had  increased  to 
2,300,000  pesetas.  Although  a  factory  for  the  production  of  these 
lamps  has  been  started  in  Spain,  producing  at  cheap  prices, 
it  will  be  seen  that  the  demand  for  foreign  lamps  is  still  large. 
Germany  is  still  the  largest  participator,  but  France,  Austria  and 
Great  Britain  also  supply  certain  quantities.  The  price  for  Spanish 
lamps  is  .50  pesetas  per  100,  and  for  foreign  90  pesetas  per  100, 
payment  in  90  days.  The  imports  of  fixed  steam  engines  and  gas 
motors  in  1910  amounted  to  2,900,000  pesetas,  but  they  have  fallen 
off  considerably  during  the  last  three  years.  In  1908  they 
amounted  to  4,200,000  pesetas,  and  in  1909  to  1,600,000  pesetas. 
Great  Britain,  France  and  Germany  are  the  largest  suppliers.  The 
trade  in  cylindrical  steam  boilers  has  also  declined  over  the 
same  period,  and  in  1910  amounted  to  only  1,300,000  pesetas.  The 
trade  in  tubular  boilers  and  gas  generators  amounted  to  2,800,000 
pesetas  in  1910,  as  against  1,900,000  in  1909,  and  the  trade  in 
hydraulic  motors  has  also  fallen  off ;  as  regards  the  former, 
Germany,  Belgium  and  France  are  the  largest  suppliers,  and  as 
regards  the  latter  Germany,  France,  Switzerland  and  Sweden. 

Turkey. — The  Austrian  Consul  at  Salonica  reports  that  the 
trade  in  electro-technical  apparatus  has  greatly  increased  in  recent 
years,  as  the  telephone  installations  and  the  other  electrical  under- 
takings of  the  town  have  been  extended  considerably.  The  trade 
in  Salonica  is  now  chiefly  confined  to  small  articles  for  household 
use.  The  imports  amounted  to  30,000  fr.  in  1910,  chiefly  from 
Austria,  Germany  and  Belgium.  The  trade  in  larger  goods  for  the 
electric  stations,  the  railways  and  the  other  large  undertakings 
with  their  own  electrical  plant,  is  chiefly  carried  on  direct  with 
firms  in  Austria,  Germany  and  Belgium.  Firms  interested  should 
note  that  if  they  hope  to  increase  their  trade  in  these  larger 
goods  it  is  necessary  that  they  should  be  adequately  represented  on 
the  spot. 

Brazilian  Trade  and  Finance. — It  is  of  more  than 

passing  interest  to  note  in  the  Presidential  address  of  Hermes  da 
Fonseca  the  continued  progress  of  Brazil.  For  the  financial  year 
1911  the  foreign  trade  of  the  country  amounted  to  more  than  £119 
millions,  representing  an  increase  approaching  £9  millions  as 
compared  with  1910,  whilst  the  customs  receipts  for  the  same  year 
exceeded  those  for  1910  by  16,328  contos.  The  total  receipts  from 
all  sources,  including  credit  operations,  amounted  to  139,948  contos 
of  reis  gold,  and  424, .581  contos  paper,  the  expenditure  totalling 
89,088  contos  gold  and  511,874  contos  paper.  In  respect  of  the 
revenue  proper  there  was  a  gold  surplus  over*expenditure  of  33.266 
contos,  and  a  net  deficit  of  34,069  contos  paper.  The  external  debt 
of  the  country  stands  at  nearly  £83  millions,  together  with  a  sum 
of  300  millions  in  francs.  It  is  important  to  observe  also  that  the 
gold  passing  into  the  Conversion  Fund  in  1911  reached  almost  £8J 
millions,  and  the  withdrawals  over  £3:}  millions.  The  milreis  in 
gold  is  equal  to  2693  pence  at  par.  and  the  papef  in  currency 
milreis  is  fixed  at  16d.  per  1,000  reis,  or  one  milreis,  a  conto  being 
the  equivalent  of  1,000  milreis, 

The  Brazilian  Conversion  Law  of  1906,  it  may  be  added,  fixed  the 
value  of  the  currency  milreis  at  15d.  (since  increased  comparatively 
recently  by  a  law  containing  other  alterations  to  16d.),  and  anyone 
may  change  at  the  Conversion  Caisse,  or  the  Caixa  de  Conversao, 
their  notes  for  gold,  or  rim  rerxa,  at  the,  fixed  rate.  The  notes 
issued  by  the  Conversion  Caisse  are  legal  tender,  and  their  accept- 
ance is  obligatory  for  all  contracts  and  payments,  except  in  cases 
in  which  payment  ;s  decreed,  undertaken,  or  contracted  to  be  effected 


in  gold,  and  must  he  realised  as  at  present  by  the  legal  rate  of  27d. 
per  milreis,  in  notes  of  the  Conversion  Office  at  their  gold  value  as 
established  by  law.  That  the  Conversion  Law  of  1906  has  given  a 
much-needed  stability  to  Brazilian  currency  is  undoubted,  its 
primary  objects  being  stability  and  the  accumulation  of  a  gold 
reserve  for  the  eventual  conversion  of  the  unconvertible  paper  in 
circulation  and  its  supersession  by  a  currency  convertible  or 
exchangeable  on  presentation. 

It  is  easy  to  see  that  (prior  to  the  fixation  of  the  rate)  a  non- 
guaranteed  currency  is  likely  to  favour  the  home  producer  when 
the  exchange  rate  of  the  monetary  unit  is  low,  inasmuch  as  he 
pays  his  wages  and  other  forms  of  trading  expense  in  the 
depreciated  standard,  and  ships  his  produce  for  payment  in  gold. 
Per  contra  the  importer  buys  for  payment  in  gold,  and  sells  for 
payment  in  depreciated  paper.  Similarly  with  British  tramway 
and  other  undertakings.  They  receive  in  such  circumstances  their 
revenue  in  paper  of  changing  value,  which,  to  a  considerable 
extent,  has  to  be  converted  into  gold  for  the  purpose  of  paying 
dividends  and  interests,  machinery  for  equipment  purposes,  and 
other  home  requirements.  A  non-guaranteed  currency  with  internal 
widely  fluctuating  exchange  always  acts  as  a  detrimental  clog 
upon  the  wheels  of  the  machinery  of  real  industry. 

Re-Establishment  of  the  International  Alnminium 

Syndicate. — It  is  announced  from  Paris  that  the  several  months 
of  negotiations  have  now  resulted  in  the  resuscitation  of  the 
International  Aluminium  Syndicate,  which  collapsed  as  far  back  as 
1908.  The  combination,  which  has  been  brought  into  immediate 
operation,  is  composed  of  the  producing  works  in  France,  Switzer- 
land, Great  Britain,  the  United  States,  and  Canada,  although  the 
sales  organisation  of  each  individual  constituent  remains  the  same 
as  hitherto.  The  capacity  of  production  of  the  works  has  been 
estimated,  and  the  division  of  the  world's  business*  is  to  be 
effected  pro  rata  to  the  actual  sales  which  have  already  been 
carried  out  by  individual  producers  within  a  particular  period. 
It  is  intended  to  fix  prices  after  mutual  discussion.  The  trade  for 
the  present  year  has  already  been  substantially  concluded.  Never- 
theless the  basis  price  has  been  arranged  at  £70  per  ton,  but 
sales  for  next  year  {ire  not  to  be  undertaken  for  the  present.  It 
will  be  remembered  that  the  former  syndicate  collapsed,  owing  to 
the  price  policy  pursued  in  the  direction  of  forcing  up  quotations 
to  an  exceptionally  high  level,  thus  stimulating  the  promotion  of 
new  undertakings  which  kept  outside  the  combination,  and 
which  led  to  exceedingly  keen  competition  and  falls  in 
prices,  and  eventually  to  the  dissolution  of  the  syndicate. 
The  new  syndicate,  which  was  formed  in  Paris  on  April 
29fch,  is  said  to  have  been  constituted  for  a  number  of 
years,  although  its  operations  will  scarcely  commence  before 
January  1st,  1913,  seeing  that  nearly  all  business  has 
already  been  transacted  for  the  current  year.  It  appears 
from  a  statement  made  by  the  chairman  of  the  Xeuhausen 
Aluminium  Industry  Co.  on  April  30th,  that  a  few  signatures  to 
the  agreement  were  then  still  lacking,  although  there  is  no  doubt 
that  they  will  be  obtained.  The  details  of  the  agreement  are  to  be 
kept  secret,  as  a  result  of  an  arrangement  made  at  the  Paris 
meeting.  The  conditions  under  which  the  Xeuhausen  company  has 
joined  the  syndicate  might  have  been  better,  but  it  was  thought 
advisable  to  accept  them  in  the  interest  of  final  peace,  and  in  order 
not  to  allow  the  scheme  to  be  abandoned.  It  is,  however,  con- 
sidered to  be  a  favourable  circumstance  that  the  syndicate  has  been 
revived,  as  the  consumption  of  aluminium  has  enormously  increased 
during  the  obstinate  trade  contest  which  has  proceeded  for  several 
years  past.  The  hope  is  expressed  that  the  syndicate  will  render 
useful  services,  although  it  is  admitted  that  the  greatest  caution 
will  have  to  be  exercised  in  the  matter  of  price  policy. 

Catalogues  and  Lists. — The  Armordict  Ma>'ifac- 

TtiEiNG  Co.,  Ltd.,  Farringdon  Avenue,  London,  E.C. — 16  page  illus- 
trated list  (No.  C.  1,137)  of  "  Glob-o-lite  "  illuminated  signs.  The 
principle  of  construction  of  these  signs  is  described  and  a  number 
of  night  effects  illustrations  show  the  signs  used  effectively  in 
advertising  service  for  hotel,  restaurant,  and  shop  exteriors.  The 
"  Glob-o-lite "  signs  included  in  the  list  are  for  single  lamp  and 
reflector  use,  and  for  special  reproductions,  art  metal  shop  window 
advertisements,  and  interchangeable  letter  signs  for  cinematograph 
and  music  halls,  illuminated  facias,  etc.  In  the  construction  of 
the  signs,  between  two  plates  of  perforated  sheet  metal  are  placed 
moulded  crystal  glass  balls,  having  a  flange  around  their  diameter. 
The  back  and  front  hemisphere  of  the  glass  sphere  project  through 
the  perforation  in  the  back  and  front  plate  respectively,  and  the 
flange  of  the  ball,  when  the  two  sheets  are  bolted  together,  is 
tightly  gripped  between  them,  holding  the  ball  securely  in 
position. 

The  British  Thomson-Hoxstox  Co.,  Ltd.,  Rugby.—  Price  list 
No.  348  (eight  pages)  giving  illustrated  particulars  and  prices  of 
B.T.-H.  fan  motors  for  bracket,  desk  and  other  service,  also  c.c.  and 
A.c.  exhaust  fans,  for  the  1912  season. 

Messes.  James  Keith  &  Blackman  Co.,  Ltd.,  27,  Farringdon 
Avenue,  London,  E.C. — Leaflet  relating  to  the  advantages  of  the 
Blackman  ventilating  fans  for  summer  service. 

Messrs.  T.  &  T.  Vicars,  20,  Bucklersbury,  London,  E.C.— Two 
booklets  just  issued  relating  to  the  Vicars  mechanical  stoker.  One 
is  a  catalogue  of  66  pages,  in  the  first  section  of  which  are  a  number 
of  elevations  and  sectional  drawings  of  the  stoker  ;  the  second  part 
containing  matter  relating  to  the  combustion  of  fuel  and  giving  a 
general  description  of  the  stoker,  showing  the  saving  as  compared 
with  hand  firing  and  giving  test  information.  Section  3  briefly 
covers  elevating  and  conveying  plant,  and  No.  4  contains  a  number 
of  tables  of  combustion,  saturated  steam,  boiler  efficiencies,  and  other 
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data ;  the  last  section  includes  a  series  of  tables  giving  the  heat 
values  of  146  British  coals.  The  accompanyinfr  brochure  contains 
many  pajjes  of  illustrations  of  various  installations  of  the  Vicars 
■tokers,  amoriK-  them  being  electric  lijfht  and  tramway  stations  and 
many  industrial  works. 

The  WkstiMINhtku  Tool  and  Electric  Co.,  Suffolk  House, 
Laurence  Pountney  Hill,  London,  E.G.— Leafl-it  No.  W18  containinsr 
illustrations,  brief  notes  and  prices  of  the  '"  Westminster  "  motor- 
boat  and  yacht  liifhtinpr  system  of  several  types  and  sizes,  type  "  A  " 
beinsr  for  sailinjj  yachts  which  have  no  engine,  and  ''  B "  for 
auxiliary  yachts  and  motor-boats.  Motor-boat  electrical  fittings 
are  shown. 

Mb.  G.  Bkaulik,  8,  Lambeth  Hill,  London,  E.G.— 4-page  detailed 
price  list  of  various  qualities  of  carbons  for  open  and  enclosed 
arc  lamps. 

ME.SSU8.  W.  E.  Mol'LSDale  &  Co.,  24,  Chapel  Street,  Liverpool. — 
Illustrated  leaflet  relating  to  a  240-KW.  steam  generating  set  that 
is  offered  for  sale. 

Lanodon-Davies  Motor  Co.,  110,  Cannon  Street,  E.G.— Booklet 
of  useful  tables  of  ii.P.  and  kw.  equivalents,  ice,  and  data  relating 
to  the  company's  standard  A.c.  and  d,c.  motors. 

The  Electrical  Engineering  and  Equipment  Co.,  Ltd., 
109  and  111.  New  Oxford  Street,  London,  W.C.— 32-page  catalogue 
(No.  S  3)  containing  very  fully  illustrated  particulars  of  a  variety 
of  fittings  and  accessories  used  in  connection  with  street  lighting. 
These  include  cast-iron  water-tight  reflector  fittings  for  outside  and 
exposed  positions,  multiple  lamp  fittings  supplied  for  up  to  2,400  C.P. 
for  dock  and  street  lighting,  ornamental  water-tight  lantern 
fittings  for  metal-filament  lighting,  wall  brackets  and  pendants, 
shop  lighting  and  tramway  standard  fittings,  lamp  brackets  and 
columns,  contact  gear  and  self-sustaining  devices  and  parts  for  use 
in  connection  therewith,  automatic  safety  winches,  spring  insulated 
suspenders  for  arc  and  metal-filament  lamps,  time  switches  and 
remote-control  switches,  automatic  locking  device  for  susi^ension 
fittings  ;  various  suspension  methods  are  shown.  Price  information, 
code  words  and  weights  are  given  throughout  the  list. 

The  Electric  Construction  Co.,  Ltd.,  9,  New  Broad  Street, 
London,  E.G. — Booklet  (B/2 87)  of  eight  pages  containing  illustrated 
descriptive  information  relating  to  the  firm's  E.G.C.  removable  panel 
ironclad  switchboards. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich,  Kent. — New 
pamphlet  (No.  B  527)  describing  with  diagrams  the  Baudot  type- 
writing telegraph  apparatus  of  the  latest  and  most  developed  form, 
as  used  in  the  General  Post  Office. 

Messrs.  T,  &  J.  Jackson,  Ltd.,  14,  Park  Road,  London,  N.W. — 
16-page  catalogue  of  electric  cooking  apparatus.  Its  illustrations 
include  views  of  electric  restaurants  fitted  entirely  with  Jackson 
apparatus,  while  prices  and  views  of  the  following  are  also  given  : — 
Electric  ranges,  rapid  water  boiler,  electric  oven,  grills,  breakfast 
cookers,  boiling  pans,  fish  frier,  boiling  plates,  hot  cupboards, 
kettles,  urns,  glue  pots,  sterilisers,  instantaneous  water  heaters,  &c. 

The  Telegraph  Condenser  Co.,  Ltd.,  Vauxhall  Street,  Ken- 
nington  Oval,  S.E. — Illustrated  catalogue  of  their  hermetically 
sealed  condensers,  artificial  cables  with  negligible  coefficient  (Dear- 
love  patent),  various  types  of  adjustable  condensers  for  duplex 
working,  &c.,  standard  condensers,  complete  duplex  balancing  sets 
and  instruments  for  use  therewith.  A  completed  box  of  artificial 
line  with  a  ratio  of  4'1)G,  and  a  total  resistance  of  104  ohms,  is 
stated  to  have  given,  over  a  range  of  21°  F.,  a  rise  in  resistance  of  less 
than  001  per  cent,  per  °  F.  A  number  of  useful  tables  and  curves 
relating  to  the  temperature  corrections  of  condensers,  expansion  of 
paraffin,  ice,  is  given  at  the  end  of  the  catalogue,  which  is  admir- 
ably produced. 

Messrs.  United  Brassfoundebs  and  Engineers,  Ltd., 
Empress  Foundry,  Combrook,  Manchester. — Useful  bound  catalogue 
of  170  pages  containing  full  information,  together  with  illus- 
trations, of  a  great  variety  of  valves,  cocks,  gauges,  lubricators, 
unions,  whistles,  governors,  and  other  fittings  for  steam,  water, 
heating,  and  fire,  in  gun-metal,  brass,  cast-iron,  &c.  Prices  are 
clearly  tabulated,  together  with  weights,  reference  numbers,  ifcc. 
The  catalogue  should  be  of  great  use  to  the  trade,  and  interested 
parties  who  have  not  yet  received  a  copy  should  make  application 
for  one. 

Book  Notices. — "  Heat  Engines."  By  Herbert  lA. 
Garratt.     1!»12.    London:  Edward  Arnold.     Price6s.net. 

"The  Art  of  Illumination."  By  Louis  Bell.  1912.  London: 
Hill  Publishing  Co.,  Ltd.     Price  10s.  (Id.  net. 

"Report  of  the  Annual  Meeting  of  the  American  InstiKite  of 
Consulting  Engineers,  January  IGth,  1912. '  New  York :  The 
Institute. 

"Lord  Kelvin."  By  Dr.  Silvanus  P.  Thompson,  F.R.S.  Pub- 
lished in  French  and  English.  1912.  London  :  International 
Electrotechnical  Commission.     Price  Is.  2d. 

"The  Central."  VoL  IX,  No.  27;  also  "List  of  Members  and 
Rules  of  The  Old  Centralians."  1912.  Reading  :  The  Secretary, 
98,  London  Road.    Price  Is.  (id. 

■'  Soren  Hjorth  ;  Inventor  of  the  Dynamo-Electric  Principle." 
By  Ligurd  Smith.     1912.     Kobenhavn  :  Elehtroiehnixh  t'orenlmi. 

"Annuaire  International  de  I'Acetylene,  1912."  By  R.  Granjon 
and  P.  Rosenberg.  Paris:  I'Office  Central  de  I'Acetylene.  Price 
3fr. 

"  Bulletin  de  la  Societe  Internationale  des  Electriciens."  Vol.  II, 
No.  14.     April,  1912.     Paris  :  Gauthier-Villars.     Price  2  fr.  50  c. 

"  Tran.iactiom  of  the  South  African  Institute  of  Electrical 
Engineers."  Vol.  Ill,  part  2.  March,  1912.  Johannesburg  :  The 
Institute.     Price  2s. 

"  Notes  on  Alternating  Electric  Current  and  Induction  Motors." 
By  T.  Harding  Chnrton.  1912.  Leeds :  T.  Harding  Churton  &  Co., 
Ltd. 


\f(rurnal  of  the  American  Society  of  Mechanical  Ecgineers." 
May,  1912.     New  York  :  The  Society.     Price  3.'^  cent*!. 

"  Bulletin  Menauel  de  la  Socict*';  Beige  d'Electriciens."  March, 
1912.     Brussels  :  Emile  Brnylant.     Price  1  fr.  50. 

"  Prorppdlnqn  of  the  Engineers'  Club  of  Philadelphia. '  Vol. 
XXIX,  No.  2.'    April,  1912.     Philadelphia  :  The  Glub. 

''  Jiolftin  de  la  Sociedad  de  Foment©  Fabril."  March.  1912. 
Santiago  de  Chile  ;  The  Society. 

"Bulletin  Rcientifiqne  de  I'Association  des  Eloves  des  Ecoles 
Speciales."     March,  1912.     Liege  :  The  Association.     Price  75  cente. 

"  Tramactiohn  of  the  Illuminating  Enerineering  Society."  Vol. 
VII.  No.  4.     April,  1912.     New  York  ;  The  Society.     Price  7.o  cents. 

"Telephony."  By  Samuel  G.  McMeen  and  K.  B.  Miller.  1912. 
London  :  Crosby  Lockwood  k  Son.     Price  178.  net. 

•'Journal  of  the  Franklin  Institute."  VoL  CLXXIII,  No.  5. 
May,  1912      Philadelphia,  Pa.  :  The  Institute.     Price  50  cents. 

'Steam  Boiler  Construction.'-  By  Edward  G.  Hiller.  1912. 
Manchester :  The  National  Boiler  and  General  Insurance  Co. 
Price  Is. 

"Peru  To-day."  Vol.  Ill,  No.  12.  March.  1912.  Lima:  The 
West  Coast  Publishing  Co.     Price  5d. 

'Jlifl  Physiral  Review.  Vol.  XXXIV,  No.  4.  April,  1912.  Lan- 
caster, Pa.  :  The  Beview  Office. 

"  La  Telegraphic  Sans  Fil."  By  E.  Monier.  1912.  Paris  :  Dunod 
et  Pinat.     Price  2  fr.  50. 

"'  Enfilneering  Directory."  April,  1912.  London:  Engineering, 
Ltd.     Gratis. 

Trade   Announcements. — We  leam  that  the  firm  of 

T.  Harding  Churton  k.  Co.,  of  Atlas  Works,  Water  Lane.  Leeds, 
electrical  engineers,  has  been  converted  into  a  private  limited 
company,  and  will  in  future  carry  on  business  under  the  style  of 
T.  Harding  Churton  &  Co.,  Ltd.  The  conversion  has  been  made 
for  private  reasons  only,  and  no  part  of  the  capital  has  been  offered 
to  the  public.  The  directors  of  the  company  are  Thomas  Harding 
Churton,  who  is  the  governing  director  and  the  chairman  of  the 
company,  and  Sidney  Herbert  Smith.  All  debts  and  liabilities  of 
the  firm  are  undertaken  by  the  companv,  and  all  debts  due  to  the 
firm  are  to  be  paid  to  the  company.  The  conversion  will  not 
affect  the  general  conduct  of  the  business,  which  will  be  carried  on 
as  heretofore. 

Me.  Samuel  Atkinson,  electrical  goods  dealer,  of  Castleford 
(Yorks.),  has  removed  his  business  from  Sagar  Street  to  new 
premises  in  Vickers  Street. 

Mr.  L.  F.  Brunnek,  has  removed  to  222.  Romford  Road,  Forest 
Gate,  London,  E. 

The  new  works  and  offices  of  the  Liverpool  Electbic 
Cable  Co.,  Ltd.,  being  now  ready,  the  business  will  be 
transferred  thereto  on  May  31st,  when  all  correspondence  should 
be  addressed  to  Linacre  Lane,  Bootle,  Liverpool.  The  telegraphic 
address  will  be  as  before — "  (Concentric,  Liverpool  "  ;  Telephone 
number—"  147  Bootle." 

On  May  18th  Messrs  Isenthal  &  Co.  changed  the  address  for 
offices  and  works  to  Denzil  Road,  Neasden,  N.W. — their  only 
address  in  future. 

The  Fredk.  Crane  Chemical  Co.  have  recently  found  it 
necessary  to  migrate  from  their  old  home  in  Newhall  Hill,  to  a  new 
factory  designed  to  meet  the  requirements  of  the  business,  in 
Armoury  Close,  Bordesley  Green.  Birmingham.  Here  they  have 
ample  room  for  expansion  for  some  years  to  come. 

Mr.  H.  B.  Arnold,  who  recently  resigned  his  position  with 
Messrs.  G.  k  H.  Grevener,  London,  as  their  Northern  representative, 
has  now  joined  the  staff  of  Messrs.  Carney  &  Pearn.  Ltd.,  and 
is  taking  charge  of  their  supplies  department,  which  he  is  re- 
organising and  extending,  so  that  the  firm  are  now  in  a  position 
to  supply  every  class  of  electrical  material  for  power  and 
lighting.  His  new  address  is  Nutsford  Vale  Works,  Man- 
chester, S.E. 

Mr.  Harry  Nance,  electrical  manufacturers"  representative.  4, 
Church  Street,  Cardiff,  is  removing  his  offices  and  stores  to  larger 
and  more  convenient  premises,  and  his  address  will  henceforth  be 
Dragon  Buildings,  Paradise  Place,  Cardiff. 

Stoker  Contracts. — Amono^  ordei-s  recently  booked  by 
the  L^nderfeed  Stoker  Co.,  Ltd.,  of  Coventry  House,  E.C.,  are 
the  following  : — 

Portsmouth  Dockyard  generating  station,  six  travelling  grate  stokers  and 
air  heatei-s ;  Swansea  Corporation  Electricitj  Works,  four  "  E  "  type  stokers  ; 
South  Metropolitan  Electric  I iicht  Co.,  four  "  E  "  type  stokers  : 'Corp<  ration 
of  Oldham,  16  "B"  type  stokers  ;  Corporation  of  Sheffield,  Sheaf  Street,  two 
"  E  "  tvpe  stokert ;  Soc.  Energia  Electrica  de  Cataluna,  Barcelona,  16 
travelling  grate  stokers. 

Osrain    Lamps. — The  (teneral  Electric  Co.,  Ltd.. 

announce  a  reduction  in  the  price  of  pear-shape  Osram  lamps  of 
20  to  30  volts,  5  to  16  C.P.,  to  2s.  Id.  each.  They  now  hold  large 
stocks  of  low-candle-power  Osrams,  as  follows  : — 100  to  135  volts, 
11  watts,  approximately  10  c.i*.  ;  200  to  260  volts,  20  watts, 
approximately  16  c.r.  The  company  can  now  supply  from  stock 
plain  flame  Osram  lamps,  candle-shape,  200-260  volts,  Ji'  watts. 
16  C.P.,  with  drawn  wire  filaments.  Hitherto  the  firm  have  only 
supplied  these  candle- lamps  for  low  voltages,  up  to  130  volts. 

Bankruptcy   Proceedinsfs. — H.    John    Wright,   60 

Blackboy  Lane,  West  Green,  N.— At  a  sitting  of  the  London  Bank- 
ruptcy Court,  held  on  Tuesday  last  week,  before  Mr.  Registrar 
Linklater,  this  debtor  attended  for  public  examination  upon 
accounts  showing  unsecured  debts  £305,  contingent  liabilities  £180 
(not  expected  to  rank),  and  assets  nil.  Replying  to  Mr.  Egerton  S 
Grey,  Official  Receiver,  the  debtor  stated  that  he  had  been  employed 
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in  the  electrical  trade  since  January,  1911,  by  a  firm  of  electrical 
accessory  suppliers.  .Tudprment  for  £37  odd  was  obtained  agrainst 
him  in  September,  1911,  by  a  creditor,  and,  a  committal  order 
havinpr  been  obtained,  he  iiled  his  petition  on  March  28th  last. 
Witness  attributed  his  failure  and  insolvency  to  his  liabilities  in 
connection  with  the  Ferabin  Lamp  and  Electrical  Accessories,  Ltd. 
The  examination  was  concluded.  • 

C.  H.  Steet.,  electrical  engrineer,  Bradford  (lately  Cardiff).     First 
meeting-,  May  30th  ;  publicexamination,  June  10th  :  both  at  Cardiff. 


LIGHTING  and  POWER  NOTES. 


Aecrill«;ton. — In  his  annual  report  on  the  electricity 
undertakingr,  the  borough  treasurer  states  that  the  gross  income 
for  last  year  was  £19,452,  and  gross  expenditure  £10,872,  leaving 
a  revenue  surplus  balance  of  £8,580,  representing  9'29  per  cent,  on 
the  capital  outlay.  The  number  of  consumers  was  848,  compared 
with  731,  and  the  units  supplied  were  3,315,512  against  2,860,722. 
Average  prices  per  unit : — Lighting,  3'661d.  ;  power,  ■953d.  ;  public 
lighting,  3d.  ;  tramways  (for  traction),  V2d.  ;  combined  average, 
l"349d. ;  working  expenses  per  unit.  ■787d.  The  borrowing  powers 
amounted  to  £95,560.  compared  with  £87,560  in  the  previous  year. 

Altrincham. — The  B.  of  T.  has  granted  a  provisional 
order  authorising  the  Altrincham  Electric  Supply  Co.  to  supply 
electrical  energy  for  all  public  and  private  purposes  within  such 
parts  of  the  townships  of  Hale,  Timperley,  and  Dunham  Massey, 
as  were  not  included  in  previous  orders,  as  well  as  to  the  township 
of  Baguley.  Important  building  developments  in  these  districts  in 
the  near  future  are  anticipated. 

Australia. — The  demand  for  electric  light  and  power  in 
country  districts  in  Victoria  continues  to  grow,  the  transition  in 
very  many  cases  being  the  pronounced  one  from  kerosene  to  electric 
lighting.  The  Australian  Mi7mig  Standard  says,  with  respect  to  the 
State  as  a  whole,  an  official  return,  prepared  recently,  showed  that 
up  till  then  42  undertakings  had  been  authorised  by  Order-in- 
Council  under  the  Electric  Light  and  Power  Act,  including  four 
electric  tramways,  and  sixteen  of  the  orders  are  held  by  municipal 
councils.  The  approximate  amount  of  capital  invested  was  £1,700,000, 
and  the  gross  annual  revenue  about  £265,000.  The  amount  of 
capital  invested  by  consumers  of  electric  light  and  power  in 
installations  and  machinery  was  set  down  at  £470,000.  The 
number  of  electric  motors  was  estimated  at  3,500,  and  the  number 
of  lamps  408,000.  "There  are  also,"  the  official  report  added, 
"  about  80  private  electric  installations  at  mines,  etc."  Since  that 
date  over  a  dozen  additional  Orders-in-Council  have  been  granted, 
mainly  for  country  supplies,  and  the  amount  of  capital  practically 
invested  is,  therefore,  considerably  higher  than  the  figures  given 
above. 

Ayrshire. — According  to  a  statement  made  \o  the 
County  Council  the  electric  lighting  scheme  for  Skelmorlie  has 
been  completed  and  is  giving  much  satisfaction.  The  village  is 
now  lit  by  85  metal  lamps  of  50  candle  power,  and  the  cost  per 
annum  is  £158. 

Ballybay    (Co.    9[onao:han). — At  a  meeting  of   the 

Monaghan  County  Council,  last  week,  an  application  was  made  by 
the  Ballybay  Gas  Light  Co.  for  permission  to  erect  poles  in  the 
streets  for  the  purpose  of  electric  lighting.  At  the  previous 
meeting  of  the  County  Council,  a  similar  application  was  granted 
subject  to  the  approval  of  the  County  Solicitor.  Both  parties 
addressed  the  Council,  and  the  solicitor  stated  that  having 
carefully  considered  both  applications,  he  found  that  neither 
of  the  applicants  had  obtained  a  B.  of  T.  licence  under  the  Electric 
Lighting  Act,  1882,  and  it  appeared  to  him  that  in  a  small  town 
like  Ballybay,  it  was  not  desirable  there  should  be  two  electric 
lighting  undertakings,  as  their  polea  and  wires  would  be  crossing 
one  another.  It  was,  however,  entirely  a  question  for  the  B.  of  T. 
and  the  Castleblaney  R.D.C,  and  he  thought  it  would  be  advisable 
to  communicate  a  copy  of  his  letter  to  that  body.  After  dis- 
cussion, the  Council  passed  a  resolution  that  the  terms  of  Mr.  M. 
Murray,  the  earlier  applicant,  be  adhered  *o. 

Belfast. — The  accounts  of  electricity  undertaking  for 
the  year  ended  March  31st,  1912,  showed  that  for  the  period  a 
working  profit  of  £32,496  had  been  carried  to  net  revenue  account, 
which  had  also  been  credited  with  £442  for  bank  interest,  making 
a  total  of  £32,939.  After  providing  for  loan  charges  amounting 
to  £19,521,  income-tax  £470,  and  stamp  duty  £28,  there  remained 
to  credit  of  net  revenue  account  a  disposable  balance  of  £12,919, 

Itirmin^bain . — ;It  is  anticipated  that  notwithstanding 
the  high  price  of  coal  during  the  strike,  there  will  be  a  profit 
of  about  £50,000  on  the  electric  supply  department. 

Blaclipool, — An  inquiry  on  behalf  of  the  L.G.B.  was 
held  on  April  15th,  relative  to  the  T.C.'s  application  for  sanction  to 
a  loan  of  £10,000  for  extensions  at  the  electricity  works,  rendered 
urgently  necessary  to  meet  the  increasing  demands  for  lighting 
and  power  purposes. 

Brazil.  —  At  Parahyba,  in  the  Parahyba  do  Norte 
Province,  a  new  company  with  a  capital  of  3,000,000  dollars  and 
the  title  of  the  "Empreza  de  Traccao,  Luce  Forpa  de  Parahyba  do 
Norte "  has  been  founded  to  build  po^"^"  and  lighting  stations  in 


the  aforementioned  province.  The  directors  of  this  new  enterprise 
are  :— Dr.  Julio  Bandeira,  Dr.  Alberto  de  S.  Juan  and  Thiago  V. 
Monteiro. 

Large  electrical  works  are  to  be  erected  near  Pindamonhangaba, 
San  Paulo.  The  Ribeirao  waterfall  will  supply  the  power— about 
4,000  H.P.  The  works  will  supply  current  to  the  towns  of  Taubate 
and  Tremenbe. 

Broadstairs. — The  Isle  of  Thanet  Tramway  Co.  is 
erecting  a  sub-station  in  St.  Peter's  Road,  in  order  to  cope  with  the 
increasing  demand  for  current 

Chester. — A  L.G.B.  inquiry  was  held  on  May  16th 
respecting  the  proposed  loan  of  the  Corporation  for  providing  hydro- 
electric works  on  the  site  of  Old  Dee  Mills.  The  scheme  proposes 
to  develop  775  h.p.  and  be  capable  of  supplying  U  million  units  per 
annum,  and  will  replace,  for  the  present,  extensions  of  the  Crane 
Street  station,  with  a  prospect  of  greater  profits  than  if  that 
station  were  extended.  The  Electricity  Committee  proposes  to 
recommend  the  T.C.  to  accept  tenders  for  buildings,  £4,639  ; 
turbines,  Gordon  &  Co.,  £4,693  ;  dynamos.  Lanes.  Dynamo  Co., 
£2,006  ;  and  switchgear,  Crompton  &  Co.,  £269.  The  Chester 
Waterworks  Co.,  and  others  opposed  with  a  view  to  raising  the 
weir  to  its  original  height,  and  the  Conservancy  Board  were  also 
represented. 

Continental  Notes. — Sicily. — La  Societe  d'Electricite 
de  la  Sicile  Orientale  has  recently  established  two  large  power 
stations  to  utilise  the  water  power  of  the  Rivers  Alcantara  and 
Cassibile.  The  plants,  which  have  a  capacity  of  11,500  kw.,  are 
supplying  electrical  energy  to  all  the  principal  towns  on  the  east 
coast  of  Sicily,  including  Messina,  Acireale-Catania,  and  Syracuse. 

France. — A  Bill  has  been  introduced  into  the  French  Chamber 
by  the  Minister  of  Agriculture  and  Public  Works,  for  the  establish- 
ment on  the  River  Durance  of  hydraulic  works  for  the  irrigation 
of  the  low  lands  on  the  right  bank  of  the  Rhone,  and  the  working 
of  agricultural  water  undertakings  in  the  Mediterranean  region. 
The  scheme  provides  for  the  erection  of  hydro-electric  generating 
stations  on  the  Durance,  near  the  watermeet  of  the  River  Verdon 
and  the  bridge  at  Pertuis.  The  power  produced  at  these  stations 
will  be  used  for  all  kinds  of  agricultural  purposes  in  the  Depart- 
ments of  the  Bouches-du-Rhone,  Vaucluse,  Gard,  and  Herault. 
The  surplus,  after  the  satisfaction  of  these  requirements,  may  be 
sold  and  delivered  either  to  generating  stations  or  distribution  net- 
works. These  and  supplementary  works  are  estimated  to  cost  65 
million  francs,  and  the  Bill  asks  for  the  sanction  of  a  first  expendi- 
ture of  300,000  fr.  on  account  of  preliminary  studies. — Bevue 
EUctriqne. 

Coventry. — The  City  Council  on  Tuesday  received  the 

annual  report  and  accounts  of  the  electricity  department  for  the 

past  year,  showing  a  net  profit  of  £16,173.     The  engineer  (Mr.  G. 

Tough)  reported  that  the  total  units  sold  during  the  year  amounted 

to   10,473,339,   as   compared   with   7,943,937   last   year,  being    an 

increase  of  2,529,402,  or  32  per  cent.,  the  increase  in  the  power  load 

accounting  for  2,470,163  of  this  amount.     The  total  revenue  for 

the  year  amounted   to   £50,682,  an   increase  of  9'2  per  cent.  ;  the 

revenue  from  the  power  load  increased  from   £29,839  to  £33,719, 

or  13  per  cent.  ;  and  the  revenue  from  the  lighting  load,  which  is 

only   10   per  cent,  of  the  total  load,  increased  from   £13.550  to 

£14,196  this  year,   an  increase  of   4"8   per   cent.      The    average 

revenue  received  per  unit  was  l'16d.,  compared  with  r40d.  last 

year,  being  a  reduction  of  ■24d.,  or  17  per  cent.     This  was  due  to 

the  revised  scale  of  charges  for  meters,  and  reduced  rates  for  power 

adopted  by  the  Committee  last  year,  but  these  reduced  rates  had 

been  largely  responsible  for  the  heavy  increase  in  the  power  load, 

which  in  turn  had  greatly  reduced  the  capital  charges  per  unit. 

The  capital   expenditure  during  the  year  amounted   to    £22,884, 

making  a  total  capital  expenditure  to  March  31st,  1912,  of  £294,085, 

which  included  a  sum  of  £27,750  transferred  at  various  times  from 

the  reserve  fund,  on  account  of  superseded,  or  obsolete  plant,  &c. 

The  total  works  cost  per  unit  cold  was  reduced  from  ■378d.  to  '32.")d., 

or  14  per  cent.     The  coal  per  unit  generated  was  269  lb.,  as  against 

3*8  lb.  in  the  previous  year,  being  a  reduction  of  nob  less  than 

6,100  tons  on  the  year,  and   a  saving  of  £2,440.     The  total  coal 

cost  per  unit  sold  was  reduced  from  "leid.  to  ■135d.,  the  very  lowest 

coal  costs   ever   recorded   in   the  country.     These   low   costs  were 

brought    about     by     the     installation    of     the     more    eflBcient 

turbo-alcernators    (which     are    still    the    largest    units    in    the 

Midlands),    increased     load,    and     a    higher    working    efficiency. 

The    total   costs   per   unit,  including    capital    charged   amounted 

to   ■72d.,  being   a    reduction   of   15    per  cent.,  and  was  ■03d.  less 

than    'Ibd..,   which   was    the    lowest    charge    for  energy.      This 

total  cost  of  ■72d.,  deducted   from   the   average  revenue   received, 

viz.,  ri6d.,  left  a  net  profit  of  '44d.  per  unit,  or  62  per  cent,  of  the 

total  cost,  compared  with  ■56d.  and  *S>c>  percent,  in  the  previous  year. 

The  cost  of  new  meters,  motors,   &c.,  has  no  connection  with  the 

working  costs  and  had  to  be  deducted  from  the  ■44d.  per  unit,  leaving 

the  nett  profit,  as  per  cost  sheet,  viz ,  '37d.  per  unit.      Plant  has 

been  scrapped  and  superseded  during  the  year  to  make  room  for  the 

third  turbo-alternator  now  on  order  from   the  B.T.-H.  Co.     The 

remaining  value  of  this  plant  scrapped  and  superseded  amounted  to 

£5,779,  which  amount  will  require   to   be  provided  out  of  profits 

this  year,  and  go  towards  the  cost  of  the  present  extension.    The 

H.T.  mains  had  been  extended  by  11,473  yd.,  and  the  L.T.  mains  by 

11,419  yd.,  making  a  total  of  22,892  yd.  laid  during  the  year,  and 

the  total  mains  laid  to  March  31st,   1912,   amounted  to  172,976  yd., 

being  equal  to  98  miles  496  yd.      The  numlier  of  consumers  had 

increased  from  1,590  last  year,  to  1,962   this  year — an  increase  of 

372,  as  compared  with  297  last  year. 

Councillor  Pridmore,  chairman  of  the  Electric  Light  Committee, 
in  moving  the  adoption  of  the  report,  paid  a  high  tribute  to  the 
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enj^ineer.  Ab  to  the  demand  for  a  trrpater  Bum  out  of  the  profitB 
toward  the  relief  of  the  rateH,  he  contended  that  the  needs  of  the 
nndertakintr  muHt  be  the  most  important  consideration,  and  that 
its  succcHrt  was  dependent  upon  Hellinj;  current  at  the  lowest  price 
poHBible,  and  the  provision  for  ample  depreciation  ol  plant,  in  view 
of  the  rajjid  d(5velopment  of  electrical  .science.  The  report  was 
adopted,  and  the  foUowinir  revision  of  charires  sanctioned  : — Total 
consumption  exceedinp  2.50,000  units  per  ((uarter  (1,000,000  per 
annum),  cliarpe  reduced  from  '7hd.  per  unit  to  '76.  ;  exceedinfr 
:n."),000  units  per  quarter  (1,500,000  per  annum),  'O.'jd.  per  unit ;  a 
further  reduction  of  '>  per  cent,  to  he  allowed  for  every  10  per  cent, 
increaee  of  load  factor  above  "10  per  cent.  Meter  rentals  to  be 
abolished.  The  total  estimated  cost  of  these  reductions  was  £l,<i()0 
per  annum. 

Rarnes. — At  the  last  meeting  of  the  L'.D.C.the  electrical 
en^rineer  8U(?sreBted,  owinj?  to  the  development  of  the  demand  on 
the  Lowther  Estate  during:  the  past  winter,  thelaying  of  a  "2o-eq.  in. 
concentric  feeder  to  a  point  in  Kitson  Road,  at  an  estimated  cost  of 
ii(;20,  and  recommended  the  invitation  of  tenders  for  supply  in{f  the 
cable.     This  was  agrreed  to. 

Creswell. — The  ratepayers  here  have  accepted  the  offer  of 
the  Kolaover  Colliery  Co.  to  supply  current  for  private  lighting  at 
:!id.  ppr  unit. 

CniydiUl. — The  report  of  the  year's  work  of  the  Corpora- 
tion electricity  undertaking-,  presented  to  the  B.C.  on  Monday  even- 
ing, stated  that  the  main  increase  of  business  was  in  general  supply, 
the  greater  output  having  been  brought  about  by  reductions  in 
charges  to  con8uir.ers  and  more  active  publicity  and  canvassing 
work.  Of  the  increase  of  .536,208  units  sold,  430.206  were  for 
lighting,  power,  heating  and  cooking.  There  was  a  larger  demand 
for  heating  and  cooking  supplies,  the  possibilities  of  which  would 
be  very  great,  say.^  Mr.  Cramb,  if  the  department  could  work  on 
advanced  competitive  lines.  "Unfortunately,"  he  adds,  "restrictions 
of  Parliamentary  powers  at  the  present  moment  result  in  75  per 
cent,  of  the  inquiries  for  electric  supply  being  turned  away  owing 
to  the  fact  that  consumers'  requirements  cannot  be  met."  Con- 
cessions to  consumers  reduced  the  revenue  by  £3,076,  but  the  total 
receipts  were  £62,5!i3,  an  increase  of  £1,104.  Consumers  increased 
by  367  to  (,316.  Regarding  finances,  besides  the  concefsions  to 
fonsumers,  the  appropriation  of  £3,500  to  relief  of  rates,  and  the 
fact  th.^t  £5,986  on  the  revenue  account  was  charged  against 
profits  (a  considerable  proportion  of  which,  the  auditors  certified, 
might  have  been  regarded  as  capital  expenditure),  there  was  a  sur- 
vlus  of  £3,742,  which  was  carried  to  the  appropriation  account. 
The  rrserve  fund  stood  at  £3'.l,031,  subject  to  a  sanctir>ned  expendi- 
ture of  £15  400  chargeable  to  it.  Aid.  D.  B.  Miller  (chairman  of 
the  Lighting  and  Electricity  Committee)  said  that  if  they  c^uld 
they  would  have  vetoed  the  £3,500  taken  for  the  rates.  He  held 
out  no  hope  of  further  concessions  to  consumers  this  year.  He  hod 
great  hopes  that  the  Committee  would  get  powers  on  the  lines  of 
the  Rill  now  before  Parliament  promoted  by  the  Municipal  Elec- 
trical Association.  He  did  not  think  the  Bill,  if  passed,  would 
injure  contractors  in  any  way.  The  new  machinery,  it  was  hoped, 
would  save  Cl,000  a  year  on  the  fuel  bill.  The  report  and  accounts 
were  passed  ;  also  an  expenditure  of  £3,295  on  various  works  in 
connection  with  distribution,  of  which  £978  comes  from  revenue 
account. 

Ih)u»-1a$  (Isle  of  Man). — The  T.C.  has  decided  to  issue 

circulars  to  possible  consumers  of  electricity  with  a  view  to  ascer- 
td,ining  what  amount  of  current  would  be  taken  if  an  electrical 
uniJertaking  is  established.  The  circulars  will  contain  the  cost  of 
wiring  premises,  the  cost  of  lighting  and  other  particulars. 

Dundee. — The  Electricity  Committee  of  the  T.C.  has 
approved  of  the  electrical  engineer's  proposal  for  the  better  lighting 
of  the  streets,  and  has  sanctioned  the  replacement  of  84  lamps  of  old 
design  by  a  new  form  of  arc  lf\mp.  The  estimated  cost  of  the 
proposal  is  £714. 

Ili<i-hbrid!!:e. — Dr.  Purves,  who  is  establishing  electricity 
works  at  Burnham  (Somerset),  has  approached  the  Council  with 
respect  to  the  extension  of  the  supply  to  Highbridge.  under  an 
agreement.  The  Council  has  decided  that  the  Lighting  Committee 
shalllconfer  with  Dr.  Purves. 

Horsham.— By  a  large  majority  the  U.D.C,  has  decided 
to  proceed  with  the  construction  of  a  refuse  destructor  in  connec- 
tion with  the  electricity  works  on  the  lines  suggested  by  the  elec- 
trical engineer.  It  is  estimated  to  cost  .£1,150,  exclusive  of 
alterations  of  buildings. 

Ken  mare. — The  electric  lighting  works,  after  a  some- 
what chequered  career,  have  we  understand  since  being  placed  under 
the  care  of  Mr.  R.  J.  Campbell,  been  modernised  and  an  up-to-date 
Bcheme  of  electric  lighting  Adopted.  An  electrically  operated 
mineral  water  works  and  the  development  of  clay  working  in  the 
vicinity  are  expected  to  provide  a  day  load,  while  the  growth  of 
electric  lighting  has  been  most  gratifying  during  recent  months. 

Llandudno. — The  Council  has  decided,    in    order    to 

encourage  the  consumption  of  electricity  for  heating  purposes, 
to  invite  makers  of  the  heating  apparatus  to  give  a  demonstration 
in  the  autumn  and  will  place  the  Town  Hall  at  their  dispoBnl  for 
the  purpose,  and  give  a  free  supply  of  electricity. 

London.— H.vcKXEY.— It  has  been  decided  to  borrow 
£3.468  from  the  L.C.C.  for  mains. 

FoLHAM.— The  Electricity  Committee  reports  the  result  of 
negotiations  with  the  Surveyor  of  Taxes  on  the  subject  of  income- 
tax  and  depreciation  allowance  in  respect  of  the  electricity  under- 
taking, to  the  effect  that  the  approval  of  Somerset  House  authorities 


had  been  obtained  to  a  statement  showing  that  on  April  .^th  last, 
the  unexhaustfd  depreciation  may  be  regarded  aa  £I1.6.^'^.  This 
statement  the  Committee  states  will  have  the  effect  of  relieving  the 
Council  from  payment  of  income-tax  on  the  profits  of  the  under- 
taking for  several  years  to  come.  The  Committee  ha.s  decided  to 
provide  and  fix  a  nuitable  24-in.  water  strainer  in  connection  with 
a  condensing  plant  at  the  electricity  works  at  an  estimated  cost  of 
£18.5. 

MAKYr.EBONE. — Afl  it  id  fonnd  that  a  residence  consumer  on  the 
"  telephone  "  system  who  uces  electricity  for  lighting  only,  consumes 
Id.  units  amounting  in  value,  in  a  year,  to  approximately  25  per 
cent,  of  the  amount  he  paid  in  advance  by  way  of  annual  charge, 
the  E.L,  Committee  proposes  as  an  alternative  that,  after  the  annual 
charge  has  been  calculated  in  the  ordinary  way  under  the  "  tele- 
phone ''  system,  33^  %  shall  be  added  to  such  amount  to  be  paid  in 
advance,  and  that  all  unite  consumed  shall  be  calculated  at  ^d., 
further,  th.it  the  rate  per  unit  for  residence  consnmers  preferring  the 
present  annual  charge  under  the  "  telephone  '  system  be  as  follows  : 
I'p  to  25  per  cent,  in  value  of  the  annual  charge  Id.,  then  up  to 
full  value  of  annual  charge  Jd.,  and  all  beyond  this  id.  There  is 
practically  no  difference  in  results  between  the  two  proposals. 

London  (City). — At  the  last  meeting  of  the  Court  of  Common 
Council.  Mr.  Deputy  Millar  Wilkinson  aak'vl  the  chairman  of  the 
Streets  Committee  if  he  could  give  any  information  with  regard 
to  the  rumour  of  the  purcha.se  of  the  City  of  London  Electric 
Lighting  Co.  by  the  Corporation.  In  reply,  Mr.  G.  Stanham  said 
that  he  could  only  state  that  the  matter  would  come  before  his 
Committee  at  the  next  meeting. 

Islington.  The  Lighting  Committee  reports  having  had  under 
consideration  a  report  from  the  electrical  engineer  as  to  the 
necessity  for  at  once  providing  additional  plant.  Particulars  of 
the  plant  proposed  to  be  laid  down,  with  the  estimated  costs  are  as 
follows  : — One  3,000-KW.  steam  turbo-alternator,  exciter  and  con- 
denser, together  with  auxiliary  plant  and  other  accessories  ;  steam 
pipe  connections,  foundations,  &c.,  cable,  cable  connections,  switch- 
gear  and  accessories,  and  circulating  pipes,  valves,  Ace.  £12,600; 
contingencies,  £400.  The  Committee  recommended  that  it  be 
authorised  to  invite  tenders  for  the  carrying  out  of  the  work  and 
for  the  supply  of  the  plant  and  machin;;ry  referred  to.  Alderman 
Vorley,  in  moving  the  adoption  of  the  report,  said  that  it  had  been 
fully  discussed,  and  carried  by  a  large  majority  by  the  Finance 
Committee.  It  was  not  desired  that  the  loan  capital  of  the  under- 
taking should  be  greatly  increased,  and  it  was  proposed  that  the 
reserve  fund  should  be  used  in  paying  for  the  new  machinery. 
They  had  accumulated  i:21.(itiO.  but  they  did  not  propose  that  that 
sum  should  be  depleted  by  £13,000,  as  it  was  proposed  to  pay  for 
the  plant  by  instalments  ;  40  per  cent,  on  giving  the  order,  ano^her 
40  per  cent.  12  or  18  months  afterwards,  and  20  per  cent,  in  three 
years'  time.  They  expected  that  their  surplus  in  the  present  year 
would  almost  pay  for  the  first  instalment,  and  that  the  surplus  in 
the  second  would  be  more  than  sufficient  to  pay  the  second  instal- 
ment. The  third  instalment  would  only  be  a  trifle  out  of  the 
surplus  which  accumulated  in  the  third  year,  because  having  put 
dowii  a  more  economical  machine  than  they  had  ever  done  before, 
their  works"  cost  would  decrease  considerably.  After  discussion, 
an  amendment  referring  the  matter  back  was  carried. 

Bermonusey. — At  a  meeting  of  the  B.C.  ou  Tuesday  evf-ning.  a 
letter  was  received  from  the  L  G.B..  adverting  to  the  refusal  of  the 
L.O.C.  to  sanction  a  loan  for  £18,S72  for  extending  the  electricity 
undertaking.  The  Board  stated  that  it  was  unable  to  deal  with  the 
whole  of  the  proposed  loan  of  £18,872,  as  its  power  only  extended 
to  the  determination  of  the  appeal  of  the  Borough  Council  against 
the  decision  of  the  L.C.C.  not  to  sanction  a  loan  of  £18,563.  It  had 
arrived  at  this  amount,  and  the  Board  stated  it  had  deducted  the  sum 
of  £162  in  respect  of  debt  outstanding  on  the  foundations,  which 
will  be  superseded,  and  that  the  loan  was  sanctioned  on  the  condi- 
tion that,  whatever  the  actual  cost  of  the  proposed  work  be,  it  will 
be  defrayed  to  the  extent  of  £162  out  of  current  income.  The 
Town  Clerk  said  that  sanction  to  the  loan  bore  out  the  contention 
he  had  always  held,  that  the  L.C  C.  was  not  entitled  to  the 
information  as-ked  for.     Discussion  of  the  letter  was  adjourned. 

HammekS-MITH. — The  Electricity  Committee  reports  that  several 
large  establishments  in  the  borough  have  intimated  their  willing- 
ness to  take  a  supply  of  current  for  lighting  purposes  if  the  Council 
is  prepared  to  supply  upon  the  unlimited  service  system,  adopted 
successfully  by  Marylebone  B.C.  The  Committee  considers  that 
this  proposal  should  be  adopted  experimentally,  and  has  decided  to 
offer  the  following  fixed  rates  of  charges  :  25  watts,  7d.  per  week 
per  lighting  point  :  50  watts,  lOd.  :  100,  Is.  6d.  ;  200.  2s.  lOd.  ; 
300,  4s.  2d.  The  above  rates  are  to  be  limited  to  a  consumption  of 
1,400  hours  per  annum,  the  Council  supplying  the  current  and 
undertaking  the  fixing  and  maintenance  of  the  installation,  and 
subject  to  an  agreement  being  entered  into  for  a  period  of  not  less 
than  three  years.  The  engineer  estimates  the  total  cost  per  week 
to  the  Council  as  follows  :  25  watts,  4*75d.  ;  50,  6'7.5d.  ;  100,  lid. : 
200.  19  75d.  ;  300,  27"75d.  The  Committee  has  further  decided,  as 
an  experiment,  to  set  aside  the  sum  of  £100  for  hiring  oat  to 
consumers  small  electrical  apparatus. 

Lowest  off.  —  Sanction  has  been  received  from  the 
L.G.B.  to  the  borrowing  of  £1,962  for  condenser  plant,  pumps,  io.  ; 
£1,000  for  street  lighting  :  and  £1,500  for  meters. 

Manchester. —  The  City  Council  has  discussed  the 
proposal  of  the  Electricity  Committee  to  give  £li\000  to  the  rates, 
and  as  was  the  case  when  a  similar  proposal  was  made  last  year, 
the  amount  was  raised,  by  amendment,  to  £24.500,  the  chairman 
of  the  Gas  Committee,  seizing  the  opportunity  to  inform  the 
Council  that  electricity  had  reached  the  limit  with  regard  to 
lighting,  although  apparently,  he  conceded  that  it  was  useful  for 
power. 
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Maldoii.— The  T.C.  has  decided  to  enter  into  an  agree- 
ment with  Messrs.  John  Sadd  .t  Sons,  Ltd.,  for  the  firm  to  have  the 
ripht  to  provide  current  for  public  and  private  purposes  for  a 
period  of  ten  years,  the  Council  to  have  the  option  of  purchasing 
the  undertakiner  on  privingr  12  months"  notice.  The  Council  will 
also  assist  the  firm  to  obtain  a  prov.  order  if  one  is  desired  during 
the  ten  years. 

Mexboroii«'h.— The  U.D.C.  has  instructed  the  E.L. 
Committee  to  submit  a  scheme  for  the  development  of  the  elec- 
tricity undertakings,  at  an  estimated  cost  of  C8,000. 

I\'ottino:liaiii. — An  interesting  feature  of  tlie  annual 
report  of  the  Electricity  Committee  is  the  reference  to  the  disastrous 
explosion  which  occurred  in  the  cellars  of  the  Albert  Hotel,  on 
November  2(;th.  The  Committee  admitted  that  persons  who  had 
sustained  damag-e  had  grood  claims  against  the  Corporation,  and 
eventually  they  compromised  them  for  a  total  sum  of  £4.791, 
in  addition  to  a  life  annuity  of  £52.  The  capital  sums  paid  have 
been  taken  from  the  reserve  fund  of  the  electricity  undertaking. 

The  electrical  engrineer  states  that  during:  the  past  financial  year 
14,690  additional  32-watt  lamps,  or  their  equivalent,  have  been 
connected  to  the  mains,  making  a  total  of  435,012.  There  has 
been  an  increased  demand  for  electricity  for  power  purposes.  One 
hundred  and  sixty-six  additional  motors,  aggreg-ating  575  h.p.,  have 
also  been  connected  to  the  mains,  making  a  total  of  1,349  motors 
and  5,210  h.p.  This  is  the  largest  increase  since  the  commencement 
of  the  supply.  The  number  of  units  sold  during  the  year  was  :  -  For 
lighting,  3,803,553  ;  for  power,  2,734,570  ;  for  traction,  6,039,203  ; 
total,  12,577,326  units  ;  an  increase  of  632,799  units.  52'25  percent, 
of  the  units  used  for  private  lighting  were  at  the  reduced  rate  of 
Hd.  per  unit  last  year.  The  total  working  cost  was  l"U2d.,  compared 
with  r04d.  in  the  previous  year.  The  sale  of  current  yielded 
£94,863,  and  a  balance  of  £44,061  was  carried  to  the  net  revenue 
account,  £28,oS0  going  in  interest,  repayment  of  loans,  &c.,  £14,850 
in  contribution  to  the  rates,  and  £831  to  the  reserve  fund. 

Oulton  Broad.— The  U.D.C.  having  approached  the 
Lowestoft  T.C  for  a  supply  of  electricity  for  the  district,  the 
borough  electrical  engineer  has  been  instructed  to  prepare  a  tcheme, 
to  undertake  the  supervision  of  it,  and  he  is  to  be  permitted  to 
receive  remuneration  from  the  U.D.C.  for  his  services. 

Ru«'ely. — An  electricity  scheme  for  the  town,  prepared 
by  Mr.  Chas.  Balbiani,  of  Birmingham,  has  been  submitted  to  the 
U.D.C,  who  will  fully  consider  it  at  the  June  meeting.  The  scheme 
provides  for  the  use  of  both  underground  and  overhead  cables,  and 
the  estimated  capital  cost  is  placed  at  £5,000.  For  the  first  year  a 
loss  of  only  £17  is  anticipated,  and  afterwards  a  yearly  profit. 

South  Africa. — The  Robertson  (Cape  Province)  Muni- 
cipal Council  proposes  to  obtain  permission  from  the  Administrator 
to  enter  into  an  undertaking  for  the  purpose  of  lighting  the  town 
by  electricity  and  to  borrow  a  sum  of  £5,000  for  that  purpose.  A 
meeting  of  ratepayers  will  be  held  on  June  3rd  to  vote  on  the 
matter. 

Swinton  and   Peiidlebury. — A  sub-committee  of  the 

Electricity  Committee  appointed  to  consider  steps  to  be  taken  in 
connection  with  the  forthcoming  termination  of  the  agreements 
with  the  Lancashire  Electric  Power  Co.  for  a  bulk  supply  and 
management  of  the  undertaking,  has  considered  Mr.  Ltach's  report, 
and  representatives  have  interviewed  him.  It  was  recommended 
that  Mr.  Leach  be  asked  to  prepare  a  statement  setting  forth  the 
Councils  proposals  which  will  be  forwarded  to  the  Lancashire 
Electric  Pow-er  Co. 

TAvickeiiliam. — The  U.D.C.  has  decided  to  invite 
alternative  tenders  for  public  lighting  by  electricity  and  gas,  for 
one,  three,  or  five  years. 

Worksop. — In  connection  with  the  appUcation  of  the 
U.D.C.  for  sanction  to  borrow  £6,670  for  the  extension  of  the 
electric  lighting  service  of  the  town  a  public  inquiry  was  held  on 
Friday  last,  by  Mr.  H.  S.  Bidwell,  inspector  of  the  L.G.B.  The 
electrical  engineer  (Mr.  Crowther)  explained  the  position  of  the 
undertaking  from  its  commencement  in  1902,  and  showed  the 
rapid  progress  it  had  made,  the  total  number  of  consumers  at 
present  being  996  compared  with  84  in  1902,  and  the  profit  in  1911, 
£1,026  compared  with  a  deficit  in  the  first  four  years  of  its 
existence.  The  total  expenditure  to  date  on  the  electric  lighting 
■works  is  £31,244,  and  the  authorised  expenditure  £31,073.  The 
inspector  at  the  conclusion  of  the  inquiry  proceeded  to  view  the 
electric  light  works  and  the  streets  where  overhead  wires  are 
^proposed  to  be  erected. 


TRAMWAY  and  RAILWAY  NOTES. 


Belfast. — .At  the  meeting  of  the  Tramways  and  Elec- 
trical Committee  it  was  decided  to  leave  the  question  of  universal 
Id.  fares  over  for  another  year.  The  City  Accountant  submitted 
the  estimate  of  revenue  and  expenditure  for  the  year  ending  March 
aist,  1913,  as  follows  :  Revenue,  £257,000.  Expenditure— working 
expenses,  £138,500  ;  interest,  £46,000:  sinking  fund  contributions, 
£27.000 ;  general  purposes  fund,  £9,000  ;  sundry  net  revenue 
chargefc,  £3,000  ;  depreciation,  £13,000— total,  £236,700.  Estimated 
surplus,    £20,000.       The  audited  account  of  the  tramways  under- 


taking for  the  year  ended  March  31st,  1912,  showed  that  the 
balance  carried  to  net  revenue  account  had  been  increased  to 
£113,725.  After  providing  for  fixed  charges  and  depreciation  there 
was  left  to  credit  of  appropriation  account  a  balance  of  £23,871 
transferable  to  the  general  purposes  fund. 

Bexhill-on-Sea. — The  T.C,  having  been  approached  by 
the  Commercial  Association  respecting  a  scheme  of  railless  trolley 
cars  for  the  town,  has  come  to  the  conclusion  that  the  time  has 
not  yet  arrived  when  such  a  system  can  be  adopted  with  advantage, 
as  the  system  is  to  a  very  large  degree  still  in  its  early  and 
experimental  stage. 

Bingley. — Discussing  the  question  of  tramways  in  the 
area,  the  District  Council  said  that  the  County  Council  had 
opposed  the  proposed  scheme,  apparently  with  a  view  to  compelling 
the  local  authority  to  carry  out  road  and  bridge  widenings  at  its 
own  cost  on  county  roads. 

Birtley. — The  P.C.  has  passed  a  resolution  favouring  the 
proposal  of  the  Gateshead  Tramway  Co.  to  provide  railless  cars  for 
the  district. 

Bolton. — The  motormen,  conductors  and  cleaners  in  the 
employ  of  the  Corporation  Tramways  Department  have  asked  for 
an  increase  in  wages  and  reduction  of  hours.  The  Tramways  Com- 
mittee has  made  an  ofiEer,  which  has  been  refused. 

Bradford. — A  special  meeting  of  the  Tramways  Com- 
mittee has  been  held  to  consider  the  question  of  the  Bingley  exten- 
sion, and  it  has  been  decided  to  approach  the  latter  town  with  a 
view  to  ascertaining  what  inducement  would  be  held  out  to  the 
city. 

Continental    IVotes. — France. — The  Conseil    General 

of  the  Department  of  Haute  Savoie  has  decided  to  electrify  the 
tramway  line  from  Annemasse  to  Samoens,  and  the  projected  branch 
lines  from  the  latter  place  to  Sixt,  and  froin  the  bridge  at  Fillinges 
to  Habere-Poche.  The  estimated  cost  of  these  works  is  4,500,000  f  r. 
The  Conseil  has  likewise  decided  to  construct  a  tramway  from 
Chapareillan  to  Bourgetdu-Lac,  thus  affording  through  communi- 
cation with  Grenoble. — Rerne  Pratique  (V Elect ricitc. 

Croydon. — The  li.C,  on  Monday,  resolved  to  spend 
£3,557  on  track  renewals  in  North  and  South-End,  and  High  Street, 
adopting  interlacing  lines  between  certain  loops.  The  cost  is  to 
come  from  the  reserve  and  renewals  fund. 

Doncaster. — The  Light  Railway  Commissioners  have 
decided  to  issue  an  order,  on  the  application  for  the  Doncaster  T.C. 
for  the  construction  of  electric  tramways  in  the  parishes  of 
Balby-with-Hexthorpe,  Warmsworth,  Bentley-with-Arksey.  and 
Ardwick-le- Street.  Particulars  of  the  scheme  have  been  previously 
given  in  the  Electkical  Review. 

Dundee. — The  tramways  manager  has  been  asked  to 
prepare  a  report  upon  the  practicability,  and  the  probable  expense 
of  having  hanging  flower  boxes  placed  on  the  tramway  standards 
in  the  central  parts  of  the  city  during  the  summer  months. 

Farnborough. — The  U.D.C.  has  decided  to  lay  before 
the  B.  of  T.  objections  to  the  application  from  the  Aldershot  and 
Farnborough  Light  Railway  Co.  for  an  extension  of  time  until 
June  4th,  1913,  for  commencing  and  completing  the  tramways  in 
the  district,  on  the  grounds  that  sufficient  time  has  elapsed  for  the 
company  to  have  made  a  substantial  commencement  with  the  work  ; 
that  the  delay  is  causing  a  stagnation  of  commercial  enterprise  as 
it  prevents  other  means  of  transit  being  afforded  for  which  there 
is  an  increasing  demand  ;  and  that  as  the  matter  has  been  under  dis- 
cussion by  different  companies  for  14  years,  the  work  should  long 
since  have  been  completed. 

Greenock. — The  Corporation  Tiaw  and  Finance  Com- 
mittee declines  to  agree  to  the  proposal  of  the  Greenock  and  Port 
Glasgow  Tramways  Co.  to  instal  a  system  of  railless  traction  in  the 
upper  part  of  the  town  on  condition  that  the  Council  extend  the 
present  lease  held  by  the  company. 

llford. — At  the  last  meeting  of  the  U.D.C,  a  resolution 
was  moved  to  the  effect  that  the  Council  appoint  a  tramways 
manager  pt  a  commencing  salary  of  £400  per  annum,  rising  to  a 
maximum  of  £500  per  annum.  Councillor  Bailey,  in  moving 
the  resolution,  said  that  the  Council  had  about  nine  miles  of 
track,  and  that  the  capital  originally  sunk  in  it  was  £180,000,  of 
which  about  £30,000  had  been  paid  oft".  An  amendment  was  moved 
to  refer  the  question  to  a  meeting  of  the  Joint  Tramways  and 
Electricity  Committees,  and  Councillor  Cull  is,  in  supporting  this 
amendment,  said  the  undertaking  could  not  stand  another  £400  or 
£500  a  year.  After  further  discussion,  this  amendment  was 
carried. 

London. — A  correspondent  of  the  Financial  News,  who 
has  been  investigating  the  progress  of  the  East  London  Railway 
electrification,  states  that  the  Metropolitan  Co.  are  to  run  this  line, 
which  will  obtain  power  from  the  District  Co.s  Lot's  Road  power 
station.  The  suggestion  is  that  Metropolitan-Great  Western  joint 
trains  are  to  be  run  lia  Aldgate  to  New  Cross,  and  not  District 
trains,  as  is  generally  understood. 

Hammeksmith.-  The  Law  Committee  of  the  B.C.  reports  the 
receipt  of  a  letter  from  the  Referee  appointed  to  determine  the 
differences  between  the  Borough  Council  and  the  London  United 
Tramway  Co.,  Ltd.,  with  regard  to  the  condition  of  the  tramway 
tracks  in  the  borough,  stating  that  his  award  >as  now  ready,  and 


Vol.  70.  No.  1,800,  Mat  24,  1912.]        THE    ELECTRICAL    REVIEW. 


839 


would  be  handed  to  either  party  on  the  payment  of  ITOfjuineaa,  the 
amount  of  the  costs  of  the  award.  The  Committee  has  decided  to 
take  up  same. 

L.C.C.  AND  Omnibus  Tbakfic. — Last  January  the  Jloada  Improve- 
ments AsHociation  complained  to  the  B.  of  T.  alleging  that  the  L  C.C. 
tramway  cars  were  causing  obstruction  of  the  streets.  The  High- 
ways Committee  has  recently  reported  on  the  matter  to  the  K.  of  T. 
The  Association  furnished  particulnrs  of  the  pasHenpers  using^ 
tramcars  at  certain  times  when  traffic  was  light ;  the  Com- 
mittee has  made  observations  between  9  a.m.  and  '>  p.m.  of 
motor-'bus  traffic  on  two  typical  days,  and  finds  the  average 
of  the  eight  places  observed  to  be  10"6.5  and  9'02  passengers  per 
'bus  respectively.  At  three  of  these  points  the  average  number 
of  tramcar  passengers  were  11  "3.5  (first  day)  and  1399  (second  day)  : 
4'36  and  830,  and  4'27  and  7'94  higher  than  on  the  omnibuses.  As 
there  was  ample  accommodation  on  the  cars  for  the  'bus  passengers, 
and  the  cars  were  in  operation  before  the 'buses  on  these  routes,  the 
report  suggests  that  it  is  the  omnibus  companies  which  have  placed 
unnecessary  vehicles  on  the  streets.  To  obtain  further  information 
as  to  'bus  traffic  between  9  a.m.  and  .">  p.m.  at  busy  centres,  observa- 
tions were  made  at  Charing  Cross,  Piccadilly,  and  Oxford  Street, 
when  0,48(1  'buses  were  noted  (average  685  an  hour),  and  the 
average  number  of  passengers  per  'bus  was  10*97.  From  this,  the 
report  suggests  that  the  Association's  charge  as  to  running  too 
many  cars,  applies  equally  to  the  'bus  companies.  In  practice, 
however,  the  Council  between  10  a.m.  and  4  p.m.  only  runs  639  per 
cent,  of  the  cars  running  for  the  morning  and  evening  traffic,  and 
the  receipts  on  the  day  cars  are  higher  than  on  those  run  during  busy 
morning  and  evening  hours,  although  the  cars  are  then  filled  to 
their  full  capacity. 

The  report  states  further  that,  if  electric  cars  were  entirely  with- 
drawn and  the  same  seating  accommodation  had  to  be  provided  by 
motor-omnibuses  as  is  now  provided  by  tramcars,  2,688  omnibuses, 
or  an  increase  of  114  per  cent,  of  vehicles  over  the  number  of 
tramcars  would  be  required  during  fine  weather,  while  during 
inclement  weather,  when  only  the  inside  seats  of  omnibuses  are  fit 
to  be  used,  5,712  omnibuses,  or  an  increase  of  354  per  cent ,  would 
be  required.  The  Walworth  Road  route  may  be  taken  as  an  instance 
of  the  addition  which  would  be  made  to  the  congestion  of  the 
streets  if  omnibuses  were  entirely  to  take  the  place  of  tramcars. 
During  the  busy  period  of  each  week-day  morning,  70  omnibuses 
and  100  tramcars  pass  any  given  point  in  Walworth  Road  in  one 
hour.  If  the  electric  cars  were  withdrawn  and  the  same  accommo- 
dation were  given  by  omnibuses,  the  result  would  be,  on  a  dry 
morning,  284  omnibuses  an  hour,  and,  on  a  wet  morning,  603 
omnibuses  an  hour.  At  present  there  is  a  tramcar  every  141  yards  ; 
with  284  omnibuses,  there  would  be  one  of  these  vehicles  every 
50  yards  ;  with  603,  there  would  be  an  omnibus  every  23  yards  in 
each  direction.  This  calculation  is  based  on  a  speed  of  8  miles  an 
hour — a  speed  which  could  hardly  be  exceeded  even  if  it  were  prac- 
tically possible  to  run  such  a  service  of  omnibuses. 

As  regards  congestion  at  junctions,  462  cars  an  hour  pass  the 
Elephant  and  Castle  junction,  988  'buses  an  hour,  in  addition  to 
the  present  service,  would  be  required  to  give  the  same  accommo- 
dation in  fine  weather,  and  2,099  additional  'buses  if  wet.  An 
observation  at  the  junction  of  'buses  passing  to  and  from  New  Kent 
Road  between  10  a.m.  and  4  p.m.  showed  that  803  'buses  passed, 
carrying  an  average  of  only  3'61  passengers  per  'bus. 

The  report  points  out  that  heavy  vehicles  obstruct  tramway 
traffic  ;  that  obstruction  occurs  at  every  street  junction  where  there 
are  no  tramways  ;  that  the  tramways  pay  £118,000  annually  for 
keeping  the  track  paving  in  the  centre  of  the  road  in  repair  and 
relieve  the  ratepayers  of  expenditure  on  that  portion  of  the  road  ; 
that  the  tramways  have  contributed  nearly  half  a  million  to  the 
cost  of  road  widenings,  while  other  passenger  traffic  undertakings 
have  contributed  nothing  ;  and  that  more  than  42  million  passengers 
are  carried  annually  at  workmen's  fares,  which  only  defray  working 
costs,  without  regard  to  capital  charges,  and  that  no  other  form  of 
street  transport  caters  for  this  class  of  traffic. 

Manchester. — The  Tramways  Committee  is  considering 
the  question  of  underground  tramways  as  a  means  of  adequately 
relieving  the  congestion  of  traffic  in  the  central  area  of  the  city. 
The  committee  is  actively  prosecuting  inquiries  of  Continental 
and  American  municipal  authorities  who  have  underground 
systems  relative  to  the  question  of  cost  and  construction.  The 
idea  is  to  have  a  central  station  on  the  old  infirmary  site  at 
Piccadilly,  from  which  there  should  be  a  line  tapping  the  railway 
stations  at  London  Road,  Victoria,  Exchange,  Central,  Oxford  Road, 
and  finishing  up  a  circular  route  at  Piccadilly.  At  present  the 
Corporation  has  about  600  trams,  and  the  congestion  is  getting 
worse  every  year. 

IVottin^hani. — The  annual  report  of  ^he  Tramways 
Committee  states  that  the  receipts,  exclusive  of  interest  on  invest- 
ments, amounted  to  £162,597,  an  increase  of  £5,308.  The  average 
rer  mile  was  ir22d.,  an  increase  of 'OQd.  over  the  previous  year. 
The  working  expenses  amounted  to  £106,162,  the  average  per 
mile  being  7'32d.,  compared  with  7'37d.  during  the  previous  year. 
The  balance,  amounting  to  £r)6,435,  had  been  disposed  of  as 
follows  :— To  interest  on  stock  and  loans,  £14,969  ;  to  repayment 
of  capital,  £19,302  :  to  reserve  and  renewals  fund,  £4,163  ;  in  aid 
of  general  district  rate,  £18,000.  In  addition  to  the  general  over- 
haul and  maintenance  of  cars,  a  further  10  were  fitted  with  top 
covers,  making  a  total  of  110  so  fitted,  and  a  further  10  were 
equipped  with  electro-mechanical  track  brakes.  A  considerable 
reduction  in  the  working  hours,  and  increases  in  the  rates  of  wages 
of  motormen  and  conductors  were  made  early  in  November  at  a 
cost  of  about  £3,500  per  annum,  which  also  necessitated  the  em- 
ployment of  an  additional  44  men.  The  cars  ran  3,476,262  miles, 
or  an  increase  of  87,552.    The  consamption  of  electrical  energy  for 


traction,  car  and  dep<jt  liehting,  works  machinery,  and  permanent 
way  maintenance  was  6,039,203  units,  an  average  of  173  units*,  and 
2I7d.  per  mile.  The  number  of  passengers  carried  wa.H  ■',>',,<r2>'jA7l. 
an  increase  of  767,401. 

Soutliport. — .\t  a  special  meeting  of  the  Traders'  Associa- 
tion on  Thursday  last  week,  a  recommendation  was  pa.^8€d  urging 
the  appointment  of  a  separate  committee  and  manager  for  the  Cor- 
poration tramways,  and  the  taking  of  a  plebiscite  on  .Sunday 
running.  The  Corporation  was  also  ad  vieed  to  consider  the  purchas*^ 
of  the  tramway  company's  interest  in  Greater  Southport.  Alderman 
Griffiths  said  on  the  latter  point  the  company  still  had  a  lease  of 
10  years  to  run.  Councillor  Hodson  said  the  linking  up  of  the 
undertaking  would  be  an  inestimable  boon  to  the  development  of 
Ainsdale  and  Hirkdale. 

Stal}l'rid8:e. — At  the  time  of  writing,  efforts  to  settle 
the  tramway  strike  on  the  Joint  Board's  system  have  proved  futile. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Automatic  Telephony. — On  Saturday  last  the  automatic 
telephone  exchange  at  Epsom  was  brought  into  operation,  with 
satisfactory  results  ;  it  is  on  the  Strowger  system,  and  is  connected 
to  320  subscribers'  stations. 

Chile. — A  concession  of  the  duration  of  ten  years  has 
been  granted  for  the  telegraphic  and  telephonic  connection  of 
"Valparaiso  and  Santiago.  There  will  be  a  midway  station  at 
Curacavi.  The  work  wU.1  be  commenced  in  the  coming  autumn, 
and  it  is  hoped  to  complete  it  within  the  year. 

Hull. — At  a  meeting  of  the  Hull  Coi-poration  Telephone 
Committee  on  Monday,  it  was  stated  that  after  all  charges  against 
the  undertaking  for  the  past  year  had  been  met,  the  profit  was 
£1,684,  against  £1,168  a  year  ago. 

Marconi  House. — On  Thursday  last  week  the  new  pre- 
mises of  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  in  the  Strand, 
were  formally  opened  for  business.  The  area  of  the  site  is  about 
54,500  sq.  ft.,  and  the  buildings  comprise  nine  floors,  with  three 
lifts  and  five  staircases.  There  is  a  telegraph  office  on  the  ground 
floor,  open  night  and  day,  from  which  messages  are  forwarded  by 
a  private  wire  to  the  Clifden  wireless  station  for  dispatch  to  the 
United  States  and  Canada,  thus  saving  time.  An  intercommunica- 
tion telephone  system  with  a  100-line  switchboard,  and  two  P.O. 
exchange  boards  with  five  extra  points  and  50  extensions  each,  are 
provided  on  the  ground  floor,  on  which  the  transfer  department 
and  the  postal  room  are  situated  ;  on  other  floors  palatial  accom- 
modation is  provided  for  the  managing  director,  secretaries, 
accountants,  engineering  stafif,  Mr.  Marconi  himself,  and  the 
numerous  departments  into  which  the  business  of  the  company  has 
been  organised.  Electricity  is  supplied  by  the  Charing  Cross  Co.  at 
200  volts  D.c.  for  lighting,  driving  the  lifts  and  sewage  pumps, 
&c.  A  pneumatic  tube  system  with  eight  stations,  operated  by  an 
an  electrically-driven  blower,  conveys  letters  from  all  parts  of  the 
building  to  the  postal  department,  and  small  electric  lifts  carry 
baskets  of  letters  and  Dictaphone  records  to  and  fro — the  Dicta- 
phone being  largely  used.  The  intercommunication  telephones, 
bells  and  fire  alarms  were  installed  by  Messrs.  W.  G.  Hodgson  \  Co.  ; 
Messrs.  F.  Geere  Howard  carried  out  the  electric  light  installation. 
Magneta  clocks  are  installed  throughout.  A  wireless  equipment 
will  be  installed  shortly,  for  demonstration  purposes.  The 
furnishing,  decoration,  and  equipment  of  the  new  head- 
quarters of  the  company  have  been  carried  out  in  first-class  style, 
and  the  Marconi  House  forms  a  worthy  home  for  the  great  under- 
taking with  which  it  is  associated. 

It  is  interesting  to  note  that  since  the  loss  of  the  Tittiniv  there 
has  been  an  urgent  demand  for  wireless  operators,  in  order  to 
provide  two  on  each  ship,  and  a  school  has  been  established  in  the 
new  premises  for  the  purpose  of  completing  the  training  of 
operators. 

Post  Office  Estimates. — On  Monday  a  statement  was 
made  by  Mr.  H.  Samuel,  on  the  vote  for  £13,880,960  for  the  postal 
service.  The  P.M.G.  pointed  out  that  this  year  a  full  year's  expen- 
diture on  the  telephone  system  was  provided  for,  as  compared  with 
one  quarter  in  the  last  estimates,  and  this  accounted  for  an  increase 
of  £3,079,000.  The  increase  in  the  revenue  was  estimated  at 
£3,475,000.  The  department  contemplates  the  construction  of  a 
tube  railway  from  east  to  west  in  London,  to  carry  mails  and 
parcels.  The  night  letter  telegram  system  is  to  be  extended  to  all 
towns  where  night  staffs  are  employed,  and  telephone  numbers  will 
shortly  be  made  available  as  telegraphic  addresses.  A  system  of 
urgent  telegrams  at  three  times  the  ordinary  rates  is  under 
consideration,  for  continental  messages  only.  The  question 
whether  wireless  installation**  shall  be  made  compulsory  on 
board  passenger  ships  is  receiving  the  attention  of  the  depart- 
ment and  the  Board  of  Trade.  The  P.M.G.  is  firmly  opposed 
to  the  suggestion  of  a  State-owned  Atlantic  cable.  A  new 
cable  will  be  laid  between  Britain  and  Germany,  and  a  new  system 
of  urgent  telegrams  is  under  contemplation.  About  19,000  employes 
were  taken  over  from  the  National  Telephone  Co,,  and  these  are 
receiving  in  wages  alone  £175,000  a  year  more  than  formerly,  while 
the  shortened  hours  of  work  and  increased  holidays  involve  an 
increase  of  £32,000  a  year,  and  the  pensions  rates  will  eventually 
reqnire  an  extra  £20,000. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Victoria. — June    4th.     1,000    protectors, 

galvanised   iron   wire,   gfalvanised   steel  wire  and  sleeves,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  April  19tli. 

June  11th. — Electric  incandescent  lamps  and  silk-covered  wire, 
for  the  P.M.G.'s  Department.     See  "  Official  Notices  "  April  26th. 

June  11th.— (tf)  1,237  electricity  recording-  meters;  (ft)  3  tons 
12  cwt.  of  bare  hard-drawn  aluminium  cables,  for  the  Melbourne 
City  Council.     See  "  Official  Notices  "  to-day. 

Melbourne. — June  18th.  50 J  miles  of  cable,  for  the  P.M,G.'s 
Department.     See  "Official  Notices"  May  3rd. 

P.M.G.,  Melbourne.  —  July  23rd.  Nine  sections  of  a  lamp- 
signalling'  trunk-line  switchboard.   See  "Official  Notices"  April  5th. 

June  4th. — The  Agent-General  for  Victoria  is  prepared  to  receive 
tenders  for  certain  works  in  connection  with  the  electrification  of 
the  Melbourne  suburban  railways.     See  "  Official  Notices  "  May  3rd. 

Tasmania. — June  10th.  Telegraph  and  telephone  material,  for 
the  P.M.G.'s  Department.    See  "  Official  Notices  "  April  12th. 

N.S.W.  Government  Railways  and  Tramways. — June  10th 
and  18th.  Steam  piping  and  fittings  for  Ultimo  Power  House. 
June  17th. — Two  coal  elevators  and  conveyors,  for  White  Bay  Power 
House.  July  1st. — 200-KW.  motor-generator  set  for  the  Ultimo 
Power  House.  Specifications  from  the  Electrical  Engineer's  Office, 
<il,  Hunter  Street,  Sydney. 

Western  Australia.— July  31st.  P.M.G.'s  Dept.  Telegraph 
and  telephone  material.     See  "Official  Notices"  May  10th. 

New  South  Wales. — July  31st.  Common  battery  and  automatic 
switchboards,  for  Newton,  Glebe  &  Balmain,  for  the  Postmaster- 
General's  department.     See  "Official  Notices"  May  17th. 

South  Australia. — October  1st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-Gfeneral's  department.  See 
"Official  Notices  "  May  17th.  ' 

October  1st.  —  Telephone  switchboards  at  Norwood,  'for  the 
P.M.G.'s  department.     See  "Official  Notices  "'  to-day. 

Bedlin^ton, — May  29tli.  Poles,  cables,  &c.,  for  electric 
lighting  of  Stakeford  district,  and  poles,  cables,  lamps,  &c.,  for 
extensions  at  Cambois.  Particulars  from  Mr.  J.  E.  Johnston, 
surveyor  to  U.D.C,  Bedlington. 

Belfast. — June  10th.  Extension  of  the  lighting  and 
traction  switchboards,  for  the  Corporation.  See  "Official  Notices" 
May  17th. 

Belgium. — June  12th.  The  Societe  Nationale  des  Chemins 
de  Per  Vicinaux,  of  Brussels  (14,  Rue  de  la  Science),  is  inviting 
tenders  for  the  construction  of  the  overhead  work  in  connection 
with  the  Roue-Zuen  section  of  the  Brussels-Hal  light  railway. 

June  13th. — The  Societe  de  I'Exposition  de  Gand  (Rue  des 
Moineaux,  Ghent),  is  inviting  tenders  for  the  supply  and  installation 
of  the  electric  lighting  plant  for  the  Galerie  des  Machines,  at  the 
forthcoming  Ghent  Exhibition. 

Bettws-y-Coed. — June  4th.  Underground  cables,  trans- 
former pillars  and  public  lighting  apparatus,  two  water- turbine- 
alternators  and  pipework,  high  and  low-pressure  switchgear  and 
connections,  for  the  U.D.C.     See  "  Official  Notices  "  May  17th. 

Birkenhead. — May  27th.  Electric  light  installation  at 
the  Union  Workhouse.  Tranmere,  for  the  B.  of  G.  See  "  Official 
Notices  "  April  26th. 

Bolivar. — The  municipality  of  Bolivar  will  shortly  call 
for  tenders  for  an  electric  light  station. —  Renew  of  the  River  Plate. 

Bristol. — June  3rd.  Arc  lamp  carbons  (No.  1 22)  and 
incandescent  electric  lamps  (No.  123),  for  the  Docks  Committee  of 
the  T.C.    W.  W.  Squire,  engineer,  Cumberland  Basin. 

•lune  10th. — Wiring  and  fittings  for  electric  lighting  at  Stapleton 
Workhouse,  for  the  B.  of  G.     See  "Official  Notices  "  to-day. 

Buenos  Aires. — "The  Department  of  Engineers  of  the 
Province  of  Buenos  Aires  have  reported  unfavourably  on  the  four 
tenders  received  for  the  electric  lighting  of  Florencio  Varela,  and 
recommend  that  fresh  tenders  be  called  for.  The  same  result  will 
be  the  outcome  of  their  study  of  tenders  for  a  station  at  Pilar." — 
Review  of  the  River  Plate, 

Cleckheaton. — June  1st.    Slack  coal  (1,600  tons),  for 

the  Electricity  Department  of  the  U.D.C.     J.  H.  Linfield,  clerk. 

Constantinople. — June  15th.    Tenders  are  invited  for 

the  establishment  of  electric  tramways  in  the  Asiatic  part  of  the 
capital.  Particulars,  in  French,  from  the  Minister  of  Public  Works 
on  forwarding  the  equivalent  of  10s.  in  Turkish  money  (half  of  £T). 

Derby, — One  water-tube  boiler,  for  the  Corporation 
Electricity  Department.    See  "  Official  Notices  "  May  3rd, 

Devonport, — June  8th.  Cables,  wires  and  house  fuse 
boxes,  for  a  year,  for  the  Corporation.  See  "Official  Notices"  May 
17th. 


June  13th. — Steam  coal  (5,000  tons),  for  the  Corporation  elec- 
tricity works.  J.  W.  Spark,  borough  electrical  engineer,  Newport 
Street,  East  Stonehouse. 

Dumfries. — The  County  Council  invites  tenders  for  the 
electric  lighting  of  the  Sheriff  Court  House,  Buccleuch  Street.  Mr, 
W.  Arnot,  163,  Hope  Street,  Glasgow. 

Epsom. — May  28th.  Maintenance  of  storage  battery  at 
the  U.D.C.  electricity  works.    See  "Official  Notices  '  May  17th. 

France. — June  5th.  The  French  Post  and  Telegraph 
authorities  in  Paris  (103,  Rue  de  Crenelle)  are  inviting  tenders  for 
the  supply  of  a  multiple  telephone  switchboard  for  the  Telephone 
Exchange  at  Roubaix. 

June  15th. — The  French  Post  and  Telegraph  authorities  in  Paris 
(103,  Rue  de  Grenelle)  are  inviting  tenders  for  the  supply  of  a 
multiple  switchboard  for  the  telephone  exchange  in  the  town  of 
Tours. 

Glasg^OW.  May  27th.  Erection  of  substation,  Shawpark 
Street,  Maryhill.     W.  W.  Lackie,  electrical  engineer. 

May  29th. — The  T.C.'s  Electricity  Department  invites  offers  for 
the  supply  and  erection  of  overhead  travelling  cranes  for  the 
following  sub-stations  : — (1)  Osborne,  (2)  Dennistoun,  (3)  Byres 
Road,  (4)  Maryhill.  Specifications  and  forms  from  W.  W.  Lackie, 
electrical  engineer. 

Gloucester. — Forty-five  street-lighting  lanterns  for  high- 
candle-power  tungsten  lamps,  for  the  City  Electricity  Department. 
See  "  Official  Notices  "  May  3rd. 

Huddersfield. — Electric  lighting  of  proposed  new  banking 
premises  in  Westgate.  for  the  West  Yorkshire  Bank,  Ltd.  Apply 
Messrs.  J.  C.  Gibson,  Skipworth  &  Gordon,  architects,  5,  Old  Bond 
Street,  London. 

Reig-Iiley. — From  5,000  to  7,000  tons  of  r^team  coal,  for 
the  Corporation  Electricity  Department.  Borough  Electrical 
Engineer. 

Liverpool, — June  4th,  Electrical  fittings,  &c,,  for  a 
year,  for  the  Overhead  Railway  Co.,  Ltd.  E.  J.  Neachell,  general 
manager,  31,  James  Street. 

London. — June  3rd.  Battery  boosters  and  switchboard, 
for  the  Westminster  Electric  Supply  Corporation,  Ltd.  See  "Official 
Notices  "  May  10th. 

Poplar. — June  19th.  Renewal  of  sub-circuit  wiring,  fuseboards, 
&c.,  at  the  Workhouse,  for  the  B.  of  G.    See  "Official  Notices"  to-day. 

Hackney'. — June  27th.  Boiler  plant,  induced-draught  plant, 
economiser,  feed  pumps,  coaling  plant,  &c.,  pipework  &c.,  travelling 
crane,  turbo-alternator,  motor-generator  or  motor- converter,  switch- 
gear,  &c.,  for  the  B.C.     See  "Official  Notices  "  May  17th. 

Islington. — Ma,y  30th.  Electric  lighting  installation  at  the 
Receiving  Homes  for  Children,  for  the  St.  Mary,  Islington, 
Guardians.     See  "  Official  Notices  '  May  17th. 

HORNSEY. — June  10th.  One  electrically -driven  turbine  feed 
pump,  for  the  T.C.     See  "Official  Notices  "  to-day. 

Manchester. — June  8rd.  Electricity  department.  For 
Stuart  Street  generating  station  ;  electrically-driven  coal-conveying 
plant.  Specification,  ikc,  irom  the  secretary,  F.  E.  Hughes,  Town 
Hall,  Manchester.     Deposit  £1  Is.  (returnable). 

June  5th. — Electricity  department.  Tenders  for  annual  stores. 
Particulars  and  forms  of  tender  can  be  obtained  up  to  May  2oth 
(in  writing  only)  from  F,  E.  Hughes,  secretary,  Electricity  Depart- 
ment, Town  Hall,  Manchester. 

Margate. — June  3rd.  T'.vo  electrically-driven  vertical 
spindle  rotary  sewage  pumps,  with  one  set  of  automatic  starting  and 
stopping  gear,  for  the  Corporation.    See  "Official  Notices  '  to-day. 

New  Zealand. — July  1st.  PubUc  Works  Department. 
Supply  of  machinery  and  material  for  the  Lake  Coleridge  electric 
power  scheme.     See  this  column  in  our  issue  of  April  12th, 

Rochdale. — June  5th.  Extra-high-pressure  three-phase 
switchboard,  for  the  Corporation.  See  "  Official  Notices  "  May  17th, 

Sheffield. — May  31st.  Electricity  department.  Con- 
tract 84,  three  water-tube  boilers,  mechanical  stokers,  economisers. 
steam  and  feed  piping,  &c.  Contract  S5,  coal  shoots  and  supports 
and  measuring  chambers.  Specifications,  &c.,  £1  Is,  each  (return- 
able), from  S,  E,  Fedden,  engineer  and  manager,  Commercial  Street, 
Sheffield. 

Son|h  Ifrica. — June  26th.  Boksburg.  Rolling  stock, 
converter  plant  and  overhead  material  for  the  railless  trolley 
system.    See  reference  to  this  matter  in  E.R.,  May  17th. 

Spain. — June  1st.  Tenders  are  being  invited  by  the 
municipal  authorities  of  Alosno  (province  of  Huelva)  for  the 
electric  lighting  of  the  town  during  a  period  of  twenty  years. 

Stockport. — June  11th,  One  or  more  1,500-KW.  mixed 
pressure  turbine  alternators,  for  the  Corporation.  See  "Official 
Notices"  to-day. 
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llrofrnay.  —  Moxtevidko.  —  June   20th.     Tenders   are 
invited  for  the  Bupply  and  erection  of  four  electric  turn-bridges  of  • 
1,500  k(?.  each,  with  HOO  metrefl  of  rails,  for  the  CuBtoms  ware- 
houHCS.    TermH,    kc    Harbour  .Secretary,   Calle  Piedraa   No.    15«, 
Montevideo. 

Waltliainstow. — May  3l8t.  Stoneware  conduits,  for  the 
U.D.C.  Electricity  Department.     See  "  Official  Notices  "  May  17th. 

West  Ham. — .Time  .'ith.  Refuse  destructor  and  stearn- 
raisinj!:  plant  in  connection  with  the  Canninp  Town  generating 
station,  for  the  Council.  Specification  (£1,  returnable)  from  the 
Borough  Engineer,  Town  Hall 

June  17th.— Installation  of  electric  light  at  the  Education  Offices, 
The  Grove,  Stratford,  and  Colegrave  Road  schools,  Stratford,  for 
the  Education  Committee.     Sec  "Official  Notices"  to-day. 

Worksop. — May  -JHih.  Storage  battery  and  surface  con- 
densing plant  for  the  U.D.C.    See  "Official  Notices"  May  17th. 

York. — May  ;;  I  st.  Telephones  and  fire  alarms,  for  the 
B.G.     Geo.  Sykes,  Clerk,  Museum  Street. 


Kirk  I  Randall 
O.  Wirnpey  4  Co.  . . 
Oirk,  Kerr  4  Co.,  LM. 
J.  Mowlem  4  Co.,  Ltr]. 
A.  N.  Coles    . . 


(recommended)  *lfl,4I« 

r  -" 


■2)J  .',7- 


CLOSED. 

Asliton-nnder-Ljne. — The  B.  of  G.  on  May  16th,  decided 
to  accept  the  tender  of  Mr.  R.  Butterworth.  of  St.  Michael's  Square, 
Ashton,  for  the  electric  lighting  installation  at  the  Workhouse,  at 
£450.  At  a  previous  meeting  the  tender  of  Messrs.  J.  Swainson,  of 
■  Manchester,  was  accepted,  but  this  has  been  rescinded,  so  that  a 
local  trader  may  have  the  work. 

Australia. — The  AvHtralian  Mining  Standard  states  that 
the  tender  (about  £19,000)  of  the  British  Insulated  and  Helsby 
Cables,  Ltd.,  has  been  accepted  for  the  carrying  out  of  the 
reticulation  of  Hobart  (Tas.)  and  suburbs  for  the  Hydro-Electric 
Power  and  Metallurgical  Company.  The  work  is  to  be  put  in  hand 
as  soon  as  possible,  in  order  to  prepare  for  the  company's  lighting 
contracts  with  the  City  Council  and  the  suburban  municipalities. 

P.M.G  ,  Sydney. — Various  quantities  of  switchboard  cable  have 
been  ordered  from  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  and 
one  wire-testing  machine  from  Joshua  Buckton  k  Co.,  £195. — 
Aiixfralian  .Viriing  Standanl. 

Bedford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
.1.  E.  Page  vt  Co.  for  500  tons  of  Cotes  Park  coal  for  the  electricity 
works  at  14s.  3d.  per  ton. 

Government  Contracts, — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  depart- 
ments named  : — 

War  Office. 

Travelling  electric  crane. — Herbert  Morris,  Ltd. 
Electric  motors. — Lancashire  Dynamo  and  Motor  Co.,  Ltd. 
Installacion  of  electric  light  and  power.  Military  Hospital,  York.— G.  E. 
Taylor  &  Co. 

India  Office  :  Store  Departmbnt. 

Conversion  of  cranes. — Lanes.  Dynamo,  Ac,  Co. 
Electric  plant. — British  Westinghouue  Electric,  &c.,  Co. 
Fans. — Veritys,  Ltd. 

Transformers,  Ac. — British  Westinghouse  Electric,  &c.,  Co. 
Wire.— W.  T.  Glover  &  Co. ;  Whitecross  Co. 

Crown  Agents  for  the  Colonies. 

Cablos.— Callender's  Cable  and  Construction  Co.,  Ltd. 
Condensing  plant. — Brush  Electrical  Engineering  Co.,  Ltd. 
Tubular  telegraph  posts.— J.  Russell  &  Sons,  Ltd. ;  Siemens  Bros.  &  Co., 
Ltd. 

Office  of  Works. 

Lamp  standards  in  Mall. — W.  T,  Allen  &  Co. 

Two  electric  lifts,  Courts  of  Justice  extension. — Medway's  Safety  Lift  Co. 

General  Post  Office. 

Telegraphic    apparatus.  —  Gell   perforators,   Gell    Telegraphic   Appliance 

Syndicate,  Ltd. ;  receiver,  trains,  bases,  Ac,  Siemens  Bros.  &  Co.,  Ltd, 
Telephonic  apparatus. — Loading  coils,  Western  Electric  Co.,  Ltd. 
Switchboards.— British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. 
Cable.— I. H.  and  C.C. ;  British  Insulated  and  Helsby  Cables,  Ltd. ;  Westeni 
Electric  Co.,  Ltd.  ;  W.  T.  Henley's  Telegraph  Works,  Ltd. 

I.R.V.  and  C— .Tohnson  &  Phillips,  Ltd. 

Paper  core.- Callender's  Cable  and  Construction  Co.,  Ltd. ;  Johnson 
and  Phillips,  Ltd. 

Submarine.— Siemens  Bros.  &  Co.,  Ltd. 

Earthenware  ducts. — Albion  Clay  Co.,  Ltd. 

Wire.— Copper,  T.  Bolton  &  Sons,  Ltd. 

Flameproof.— C.  Mackintosh  &  Co.,  Ltd. ;  London  Electric  Wire  Co. 
and  Smiths,  Ltd. 
Electric  lighting,  8.E.  District  P.O.,  Borough,  S.E.— Pinching  &  Walton. 
Storage  battery,  G.P.O.,  Birmingham.— Premier  Accumulator  Co.,  Ltd. 

Hertford. — The  B.  of  G.  has  accepted  the  tender  of  the 
North  Metropolitan  Electrical  Supply  Co.,  Ltd.,  for  a  motor  engine, 
ikc,  for  the  laundry,  which  is  to  be  worked  by  electricity,  at  £70. 

Horsham. — The  Council  Sch(X)l  nianagei"s  havo  aa'epted 
the  tender  of  Messrs.  Sendall  &  Co.  for  the  electric  lighting  instal- 
lation at  Denne  Road  and  Victory  Road  schools. 

India. — The  Walsall  Electrical  Co.,  Ltd.,  have  received 
the  contract  for  supplying  the  power  distribution  boards  for  the 
Jhansi  workshops  of  the  Great  Indian  Peninsula  Railway  Co., 
amounting  to  £239. 

London. — L.C.O. — The  Highways  Committee  received 
tenders  as  below  for  roadwork  and  platelaying  for  the  Forest  Hill 
to  RuBh^"y  Green  traniwa"y  : — 


Several  pyrometers  for  Green wj';h  g<.nfc rating  station  are  to  be 
ordered  from  the  Cambridge  Scientific  Ins^tn-ment  Co..  Ltd  ,  for  £2.'>0. 

SOUTHWAKK. — In  our  last  icsue  we  reported  that  the  Council  had 
accepted  the  tenders  of  Kabelfabrik-und-Drahtindustrie  Joint  Stock 
Co.,  of  Vienna,  for  cable.  We  should,  however,  have  stated  that 
that  companys  tenders  had  been  rfrnnnnpvdfi  for  acceptance.  As  a 
matter  of  fact  the  Council  accepted  the  tenders  of  the  Western 
Electric  Co.,  Ltd.,  at  £112  and  £69  respectively. 

River  Plate. — The  Reviev-  of  the  River  Plain  states  that 
the  "  (Joverament  has  accepted  the  tender  of  Messrs.  Laseont  J:  Co. 
for  the  electric  installation  in  the  a.«ylDm  at  Oliva,  at  a  coet  of 
.$109,9H;r2:"')  m/n.,  and  in  the  asylum  at  Torres,  at  a  cost  of 
^55,10<i'6r,  m/n." 

The  same  exchange  says  that  Messrs.  C  H.  Walker  k.  Co.,  Ltd., 
have  just  placed  an  order  for  four  170-KW.  three- wire  ■'.•X)volt 
'Witton  "  dynamos,  to  be  coupled  direct  to  four  Diesel  engines, 
which  will  be  used  in  connection  with  tne  construction  of  the 
Buenos  Aires  Port  extension. 

Southampton. — The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  W.  G.  Heath  k  Co.  for  the  electric  lighting  installation  at 
the  Infirmary. 


THE    ELECTRICAL    ENGINEERS 
(LONDON   DIVISION). 


Commanding  OfiBcer— Liextt.-Col.  B.  M.  Leat. 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,  May  27th. — Bank  Holiday. 

Tuesday,   May  28th.— "B"   Company.     Infantry  drill,   7.30   to  9.90  p.m. 

Rerruit  instruction,  7  p.m.  to  10  p.m. 
Wednesday,  May  29th. — All  Companies.      Annual  musketry  at  Purfleet. 

This  is  the  last  date  on  which  members  can  fire  to  make  themselves 

eflScient  in  musketry. 
Thursday,  May  30th.— "C"  Company.     Infantry  drill,  7.E0  to  8.90  p.m. 

Technical  work,  8.45  to  10  p.m. 
Friday,    May    31st.— "D"    Company.     Infantry    drill,   7.80   to  8.90  p.m. 

Technical  work,  8.45  to  10  p.m. 
Saturday,  June  1st.— Headquarters  will  be  opened  for  regimental  business 

from  10  a.m.  till  12  noon. 

(Signed)        P.  H.  Camfbeli,,  Capt.  R.E.,  and  Adjt., 

For  OfiScer  commanding  L.E.E, 


International   Electrotechnical  Commission. — The 

Special  Committee,  appointed  at  Turin  in  1911  to  consider  the 
rating  of  electrical  machinery,  neld  its  first  meeting  in  Paris  from 
Monday,  May  6th,  to  Thursday,  May  9th,  inclusive.  Monsieur  R.  V. 
Picou  (president  of  the  French  Committee)  welcomed  the  delegates 
on  behalf  of  his  colleagues.  M.  Paul  Boucherot  was  unanimously 
elected  to  preside  over  the  meetings. 

The  discussions  covered  a  very  wide  field.  Probably  the  most 
interesting  points  discussed,  and  upon  which  definite  suggestions 
have  been  made,  were  : — The  question  of  the  surrounding  air  tem- 
perature, temperature  limits  and  the  methods  of  measuring  them, 
and  the  information  to  be  carried  on  the  name  plates,  and  to  be 
asked  for  when  machines  are  bought  and  sold  without  any  special 
specification. 

The  vexed  question  of  "  overloads  "  was  discussed  at  very  con- 
siderable leniith,  and  though  at  first  it  appeared  as  if  the  Special 
Committee  would  be  unable  to  put  forward  any  suggestions  on  this 
subject,  a  compromise  was  finally  reached,  which,  it  is  hoped,  will 
meet  the  views  of  those  who  desire  that  en  overload  be  specifieii 
for  the  purposes  of  comparing  different  machines,  and  those  who. 
on  the  other  hand,  are  of  opinion  that  an  overload  should  be  con- 
sidered as  entirely  special. 

The  question  of  international  agreement  in  reference  to  the 
resistivity  of  coppc  was  submitted  by  Mr.  C.  0.  Mailloux.  delegate 
of  the  American  Committee,  and  supported  by  M.  Paul  Janet,  a 
member  of  the  French  Committee,  and  director  of  the  Laboratoire 
Central  d'Electricite.  The  Committee  viewed  the  proposal  most 
favourably,  and  expressed  the  hope  that  the  figure  recommended 
by  the  Bureau  of  Standards  of  Washington  in  consultation  with 
the  British,  French,  and  German  National  Laboratories,  would  be 
adopted  internationally. 

As  far  as  Great  Britain  is  concerned  the  suggested  figure,  if 
adopied,  will  necessitate  an  alteration  of  only  one-eighth  of  I  per 
cent,  in  the  present  standard,  which  is  practically  an  insignificant 
alteration  from  the  commercial  point  of  view. 

The  proposals  of  the  Special  Committee  will  be  submitted,  in 
French  and  English,  to  the  various  Electrotechnical  Committees 
for  their  consideration,  and  the  Committee  will  meet  again  in 
December  in  order  to  take  into  account  any  observations  or  modi- 
fications received. 

It  is  hoped  that  the  proposals  of  the  Special  (Committee  will  be 
duly  adopted  by  the  I.E.C.  at  its  plenary  meeting,  which  will  take 
place  in  Berlin  in  1 91  .^,  probably  during  the  month  of  Sfeptfember. 
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FORTHCOMING    EVENTS. 


Royal  Inttltutlon.— Friday,  May  34th.  At  9  p.ni.  Discourse  on  "  Recent  Advances 
in  Aptricultural  Pcieuce— The  Fertihty  of  the  Soil,"  by  Mr.  A.  D.  Hall. 

Friday,  May  Slst.    At  9  p  m.     Paper  on  "Icebergs  and  their  Location 
in  Navigation,"  by  Prof.  Howard  T.  Barnes,  F.R.S. 

Royal  Society  of  Arts.— Monday,  May  20th.  At  8  p.m.  Howard  Liecture  on 
"  Heavy  Oil  Engines,"  by  Capt.  H.  Riall  Sankey.     (Lecture  IV.) 

Physical  Society.— Friday,  May  Slst.  At  5  p.m.  At  the  Imperial  College  of 
Science,  South  Kensington.  Papers  on  "The  Calibration  of  Wave-meters 
for  Radio-telegraphy,"  by  Prof.  G.  W.  O  Howe;  and  "On  the  Use  of 
Heaviside's  Resistance  Operators  in  Air-Core  Transformer  Theory,"  bv 
Dr.  W,  H,  Eccles. 


NOTES. 


Institution  and    Lecture    Notes. — Tramways    and 

Light  Railways  Association.— On  the  occasion  of  the  Mumbles 
Cong:res8,  of  June  27th  and  28th,  the  following  are  among-  the 
subiects  to  come  under  discussion  : — 

"  The  Respective  Values  of  Tramways,  Motor-'Buses  and  Railless 
Traction  as  Means  of  Transport,"  by  Mr.  A.  H.  Pott,  chief 
engineer  of  the  Metropolitan  Electric  Tramways,  Ltd. 

"How  to  Secure  the  Best  Results  from  Car  Meters,"  by  Mr.  W. 
Clough,  general  manager,  Bury  Corporation  Tramways. 

"  Track  Maintenance,"  by  Mr.  W.  Thpm,  general  manager. 
Potteries  Electric  Traction  Co.,  Ltd. 

"  Pay-as-you-Enter  and  its  Advantages  to  Tramway  Companies 
and  the  Travelling  Public,"  by  Mr.  H.  M.  Howard. 

There  will  be  a  banquet  at  Swansea,  given  by  the  Mayor  and 
Corporation  of  Swansea,  on  June  27th,  and  one  at  Mumbles,  by  the 
British  Electrical  Federation,  on  June  28th. 

The  Electrical  Contbactobs'  Association  (Incobpobated). 
— The  annual  dinner  of  this  Association  will  be  held  on  Monday. 
June  17th,  at  Frascati's  Restaurant,  Oxford  Street,  W.,  at 
7  o'clock  p.m.  Tickets  can  be  obtained  from  the  hon.  sec, 
Mr.  L.  G.  Tate,  20,  Bucklersbury,  E.G.,  or  any  of  the  members  of 
the  London  Section  at  10s.  (id.  each,  exclusive  of  wines,  &c. 

Association  of  Mining  Electrical  Engineebs  (West  of 
Scotland  Branch). — At  a  meeting  in  Glasgow,  on  Saturday,  the 
discussion  was  resumed  on  the  paper  contributed  by  Mr.  R.  W. 
Peters,  Lochgelly,  on  "  Earthed  r.  Insulated  Neutrals  in  Colliery 
Installations."  Mr.  H.  A.  McGuffie,  Glafgow,  said  that  the  local 
conditions  should  be  very  carefully  weighed  before  either  method 
was  adopted,  especially  the  earthed  system.  He  did  not  agree  with 
the  use  of  only  one  resistance  in  the  neutral  connection,  but  pre- 
ferred a  resistance  to  be  inserted  in  each  generator  and  transformer 
neutral.  This  gave  many  advantages  which  entirely  outweighed 
the  extra  cost.  Mr.  S.  A.  Symon  said  that  for  medium-pressure 
plant  above  2(10  volts,  especially  when  used  with  portable  or  semi- 
portable  apparatus,  or  in  a  position  where  accidental  contact  with 
live  parts  was  not  unlikely  to  occur,  it  was  safer  to  work  with  the 
insulated  neutral.  In  low-pressure  systems  an  earthed  neutral 
could  be  adopted  without  danger  of  shock. 

The  Institution  of  Electrical  Engineers  (Students' 
Section).— The  report  of  the  session  1911-12  states  that  the 
average  attendance  at  the  meetings  in  London  has  been  about  40, 
the  highest  recorded  being  62.  Five  Students'  Premiums  were 
awarded  by  the  Council  at  the  end  of  last  session  to  Messrs  G.  W.  P. 
.  Page  and  G.  J.  Scott  (£10)  ;  Hugh  C.  May,  Allan  Monkhouse,  R.  C. 
Plowman,  E.  F.  Hetherington  and  A.  R.  Stelling  (£.5  each).  An 
important  matter  under  discussion  is  a  proposal  that  the  Com- 
mittee should  examine  papers  ofifered  for  reading  at  the  general 
meetings,  and  should  suggest  modifications  and  rearraneements  of 
the  material,  and  generally  assist  the  authors  to  make  their  papers 
more  suitable  for  reading  before  the  students.  The  Committee  are 
also  considering  the  question  of  the  exchange  of  papers  and  ideas 
between  themselves  and  the  Local  Section  Students'  Committees, 
in  order  to  bring  the  several  sections  into  closer  relationship.  A 
summer  tour  again  took  place,  with  the  sanction  of  the  CouDcil,  a 
party  of  students  numbering  14  visiting-  works  and  other  places  of 
engineering  interest  in  Sweden  between  July  21st  and  29th,  1911. 
Mr.  H.  (J.  Jenkins  conducted  the  tour,  and  the  Committee  record 
their  appreciation  of  his  work  and  of  the  assistance  rendered  by 
Mr.  A.  Y.  Clayton  to  the  hon.  secretary,  Mr.  D.  Betts.  There  will 
be  no  tour  this  year. 

Institution  of  Electrical  Engineers  (Scottish  Local 
Section). — The  annual  report  of  the  Committee  states  that  the 
Section  has  now  completed  the  first  session  under  its  new  designa- 
tion, and  with  its  area  embracing  the  whole  of  Scotland.  The 
Committee  felt  that  the  ordinary  general  meetings  of  the  Section 
should  be  no  longer  confined  to  Glasgow,  and  decided  to  hold  a 
certain  number  of  these  in  Edinburgh,  and,  although  the  attend- 
ance has  not  been  large,  the  meetings  held  in  Edinburgh  have  been 
generally  successful.  The  membership  now  amounts  to  .3(>2,  an 
increase  of  seven.  The  Council  has  accepted  the  Section's  invita- 
tation  to  visit  Glasgow  during  the  summer.  The  meeting  will 
take  place  in  the  middle  of  June,  and  will  last  for  three  days.  The 
Committee  took  exception  to  the  apparent  intention  of  the  Council 
to  obtain  ratification  of  its  original  draft  of  revised  ArticUs  at 
an  extraordinary  meeting  which  had  been  called  for  November  2nd. 
Subsequently  the  President  explained  to  the  Section  the  reaeons 
which  made  revision  necessary,  and  the  Committee  is  of  opinion 
that  the  final  draft  of  the  propOBed  revision,  afi  rtow-  printed,  i» 


generally  in  accord  with  the  views  of  the  membership  of  the 
Section.  The  office-bearers  for  the  session  1912-13,  besides  past- 
chairmen,  will  be  as  follows  : — 

Chmrman. — Mr.  William  M'Whirter. 

Vice- Chairmen. — Mr.    James    Lowson  ;     Mr,    T.    Blackwood 

Murray. 
Chairman  of  Stvdents"  Section. — Mr.  W.  W.  Lackie. 
Ordinary  Membern  of   Committee. — Mr.  J.  A.  Robertson  ;  Mr. 
T.  C.  Parsons  ;  Mr.  David  A.  Starr  ;  Mr.  John  Ferguson  : 
Mr.  M,  B.  Field  :    Mr.   J.   K.   Stothert  :    Mr.  AVilfrid  L. 
Spence  :  Mr.  J.  F.  Neilson  ;  Mr.  J.  H.  Bunting. 
Hon.  Secretary  avd  Treasurer. — Mr.  James  E.  Sayers. 
At  the  annual  business  meeting  in  Glasgow  on  the  15th  inst.,  the 
report  was  adopted  and  the  officers  declared  elected.    A  paper  was 
then  read  by  Mr.  D.  A.  Starr  on  "  Power  generation  and  distribution 
in  the  Clyde  Valley." 

Illuminating  Engineering  Society. — The  Report  of  the 
Council  states  that  the  membership  now  exceeds  340 — an  increase 
of  70  during  the  year — and  comprises  electrical  engineers  (.S2  per 
cent.),  gas  engineers  (20  per  cent.),  professors  and  experts  (14  per 
cent.),  representatives  of  oil,  acetylene  and  petrol-air-gas  lighting 
(6  per  cent.),  oculists  (10  per  cent.),  architects  (5  per  cent.),  and 
miscellaneous  interests  (13  per  cent.).  The  Society  claims  to  have 
been  successful  in  stimulating  interest  in  illumination  and  in 
organising  friendly  discussions  between  representatives  of  rival 
modes  of  lighting.  The  Joint  Committee  on  Street  Lighting  is  still 
pursuing  its  labours,  and  other  committees  have  been  appointed  to 
deal  with  the  lighting  of  libraries  and  schools.  The  Society  was 
formally  recognised  by  the  International  Electrical  Congress  at 
Turin,  which  authorised  it  to  form  an  International  Commission  to 
study  all  systems  of  lighting.  Good  work  has  been  done  in  many 
other  directions,  including  the  teaching  of  illuminating  engineering. 
The  use  of  the  term  ''  illuminating  engineer  "  is  deprecated  by  the 
Society,  and  membership  of  it  is  not  regarded  as  entitling  members 
so  to  describe  themselves. 

In  a  lecture  to  the  Manchester  Lit.  and  Phil.  Society, 
on  May  7th,  Dr.  Henry  Wilde  described  his  early  work  in  the 
evolution  of  the  dynamo-electric  machine  ;  he  employed  it  for  the 
operation  of  searchlights,  which  were  adopted  by  the  British  Navy 
without  payment.  Afterwards  the  Mercantile  Marine  adopted  the 
system  ;  had  it  been  in  use  on  the  Titanic,  he  said,  that  vessel  would 
not  have  been  lost. 

Educational  Notes. —  On  Saturday  last  Lord  Haldane 
opened  the  new  Harrison -Hughes  Engineering  Laboratories  at 
Liverpool  University,  which  have  been  erected  at  a  cost  of  £40,000, 
given  by  Messrs.  T.  F.  Harrison,  J.  W.  Hughes  and  H.  Harrison, 
shipowners,  of  Liverpool. 

At  the  annual  meeting  of  the  British  Science  Guild,  held  at 
the  Institution  of  Electrical  Engineers  on  Friday  last.  Sir  W. 
Ramsay  presided.  He  drew  attention  to  the  danger  involved  in  a 
failure  to  obtain  supplies  of  nitrates  from  abroad,  which  would 
prevent  us  from  maintaining  a  supply  of  explosives  in  time  of  war, 
and  he  urged  that  the  manufacture  of  nitrates  from  the  air  should 
be  established  in  our  colliery  districts. 

Appointments   Vacant. — Assistant  electrical  engineer, 

for  the  East  Indian  Railway  Co.  (Rs.  450  per  month)  ;  lecturer  in 
physics  and  electrical  engineering  at  the  Belfast  Municipal  Technical 
Institute  (£180).     See  our  advertisement  pages  in  this  issue. 

London  Electricians"  Trade  Movement. — We  have 

received  the  following  report : — 

"  On  Saturday  last  a  general  meeting  of  the  London  members  of 
the  Electrical  Trades  Union  was  held  at  Chandos  Hall  to  consider 
methods  to  secure  an  improvement  in  the  conditions  of  the  various 
grades  employed  in  the  electrical  industry.  After  an  exhaustive 
discussion  of  the  various  points  raised,  it  was  unanimously  agreed 
that — '  This  general  meeting  of  London  members  of  E  T.U.  instructs 
the  District  Committee  to  formulate  proposals  embodying  an  in- 
crease of  wages  to  Is.  per  hour  for  electrical  wiremen,  and  corres- 
ponding increases  in  other  grades  employed  in  the  electrical 
industry.  The  hours  of  labour  to  be  48  per  week,  or  in  conformity 
with  those  prevailing  in  the  building  industry,  as  the  case  may  be. 
The  proposals  to  be  submitted  to  the  London  Electrical  Contractors' 
Association,  London  County  Council,  public  bodies,  and  all  others 
concerned  at  a  date  to  be  decided  hereafter.'  " 

Recent  Progress  in  the  Manufacture  of  Incandes- 
cent Lamps. — Innumerable  methods  have  been  tried  to  avoid  the 
great  liability  of  tungsten  filaments  to  fracture  at  the  terminal  con- 
necting points  ;  one  of  the  most  successful  devices  consists  in 
mounting  the  central  column  on  a  short  length  of  piano  wire,  bat 
even  then  vertical  shocks  remain  disastrous.  Last  year  was  maurked 
by  the  commercial  perfecting  of  the  drawn-wire  tungsten  filament. 
Early  failures  to  obtain  satisfactory  drawn  tungsten  have  been 
attributed  to  the  presence  of  traces  of  carbon,  but  experience  shows 
that  tungsten  containing  0'005  per  cent,  of  carbon  is  no  more 
ductile  than  that  containing  O'l  per  cent. — nevertheless,  elimination 
of  carbon  should  be  carried  as  far  as  practicable.  Ductile 
tungsten,  as  used  in  drawn-wire  lamps,  may  be  considered  chemi- 
cally pure.  Its  strength,  elasticity  and  ductility  are  comparable 
with  those  of  steel.  The  original  structure  of  the  metal  is  fibrous, 
and  drawn  tungsten  lamps  may  safely  be  handled  as  carelessly  as 
carbon  lamps  before  tlwij  hare  been  used  for  any  appreciable  time. 
It  appears,  however,  that  the  drawn  wires  develop  an  irregular 
crystalline  structure  in  use,  and  must,  therefore — for  the  present — 
be  handled  with  the  same  care  us  the  older  squirted  filaments  when 
in  service.  Great  care  has  to  be  paid  in  maPMfacture  to  the  support 
of  the  filament  and  its  connection  with  the  leading-in  wires, 

A  TttltfaWfe  ptopferty  of  dtfctile  ttingbttn  is  the  ease  -w-ith  which 
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it  can  be  drawn  into  filaments  of  various  CP.  ;  thus  a  ffiven  lenpth 
of  wire  can  aH  well  be  made  into  a  <;-ampere  as  into  a  0  2  ampere 
filament  -further,  the  filament  may  be  arrangred  in  a  loop,  Hjnral  or 
zi|f-zap,  HO  as  to  yield  any  desired  iliHtribution  ot  litrht.  The  number 
of  contacts  between  the  filament  and  its  supports,  includintr  the 
terminal  attachments,  and  the  lenpth  of  the  filament  control  the 
robustnews  of  the  finished  lamp. 

Data  nhowinp  the  influence  of  the  number  of  contact  points  and 
the  relative  merits  of  copper  and  molybdenum  supports  are 
appended  :  — 

jVu  III  lit  r  of  eonfarfx 

Relative  resistance  to  shock — Cu    ... 
„  „  — Mo    ... 

Performance  at  normal  efficiency — Cu 
Relative  life  at  max.  temperature— Cu 
..  .,  »  —Mo 

— L' Iruluntrie  J'Jlectrique. 

Scottish    Tramway    Manajfers'   Association.  — Mr. 

C.  W.  Shepherd,  of  the  Edinburgh  and  District  Tramway  Co., 
prepided  over  a  meeting  of  this  Association,  held  in  Leith  Council 
Chambers,  last  Friday.  Amongf  the  subjects  discussed  was  the 
question  of  the  providing-  of  vestibules  or  protected  fronts  for 
drivers  on  cars.  Later  in  the  day  the  delegates  were  entertained  to 
luncheon  by  the  Corporation  and  inspected  the  Leith  electric  tram- 
way system. 

Strike. — On  the  10th  inst,  40  members  of  the  Electrical 
Trades  Union  engaged  in  wiring  and  fitting  work,  struck  work, 
making  a  claim  for  an  increase  of  id.  per  hour,  to  'Jd.  According 
to  a  Leicester  paper,  the  strike  was  the  result  of  a  breakdown  of 
negotiations  which  had  been  in  progress  for  18  months,  conferences 
between  the  men  and  the  Electrical  Contractors'  Association  having 
been  unsuccessful. 

Parliamentary. — The  Unapposed  Bill  Committee  of  the 

House  of  Commons  has  passed  the  preamble  of  the  Penwortham 
Bridge  Bill.  The  Bill  authorises  the  abandonment  of  a  portion  of 
the  authorised  tramways  of  the  Preston,  Chorley  and  Horwich 
Tramways  Co..  and  the  construction  of  a  new  or  substituted  tram- 
way over  the  bridge. 

Third  Readin(;.— In  the  House  of  Commons  on  Monday,  the 
London  United  Tramways  Bill  was  read  a  third  time. 


FA'-cf r\ial  II  ,//•///.  His  journalistic  and  other  friend-^  '/ave  a 
luncheon  in  his  honour  on  April  29th  at  the  Engineers  Club, 
New  York. 

The  late  staff  of  the  [National  Telephone  Co.  at  Brighton  have 
presented  a  gold  watch  to  Mr.  P.  F.  Haht,  who  has  accepted  an 
apprnntment  at  Buenos  Ayres. 

The  King  of  Spain  has  conferred  upon  Mr.  Mabcom  the  Grand 
Cross  of  the  Order  of  Alfonso, XIL 

It  is  announced  that  the  President  of  the  Board  of  Trade  has 
appointed  Mh.  C.  Hamilton  Wickes,  who,  as  our  readers  know, 
is  at  present  His  Majesty's  Trade  CommL'sioner  for  Auntralia.  to 
be  His  Majf.stys  Trade  Commissioner  for  Canada,  in  place  of  3Ib. 
Richard  GRira;,  who  has  received  an  important  appointment 
under  the  Dominion  Government.  We  have  already  made 
our  reac^rs  familiar  with  the  reports  and  views  of  both 
of  thefe  gf-ntlemen  respecting  British  trade  prospects  in 
the  markets  alluded  to,  and  to  both  of  them  the  Electrical 
Revip:w  offers  its  congratulations.  The  British  electrical  and 
engineering  industries  will  hope  for  still  greater  things  at  the  hands 
of  Mr.  Grigg  in  the  higher  position  which  he  will  shortly  occupy 
in  Canada,  while  the  experience  and  insight  of  Mr.  Wickes  brought 
to  bear  in  the  same  country  should  a.«6i8t  us  in  our  increasing 
efl'orts  to  substantially  develop  our  trade  connections  in  that  more 
or  less  difficult  market. 

Obituary. — We  regret  to  record  the  death,  which  occurred 
at  his  residence  in  London  on  May  KJth,  of  5L\.iob-Genebal 
E.  R.  Festinc;,  C.B.,  F.R.S.,  late  RE.,  who  was  director  of  the 
Science  Museum  at  the  Victoria  and  Albert  Museum  from  189.S  to 
1904.  ]Major-Gen.  Festing  was  born  in  1^:^9.  He  became  a  lieu- 
tenant in  the  Royal  Engineers  in  1855,  and  served  through  the 
Central  Indian  Campaign  between  1857  and  1859.  In  18H4  he  joined 
the  Department  of  Science  and  Art  as  Deputy-General  Superintendent 
of  South  Kensington  Museum. 

The  death  recently  occurred  at  Johannesburg  of  Mb.  David 
LowsoN,  electrician,  son  of  the  late  31  r.  Peter  Lowson,  Bridge  of 
Earn.  Mr.  Lowson,  who  went  out  to  Johannesburg  in  1895,  had 
charge  of  the  installation  work  for  many  of  the  largest  buildings 
in  the  town  and  suburbs,  and  was  widely  known  and  universally 
respected.  During  the  Boer  War  he  served  in  Thomeycroft's 
Mounted  Infantry, 


NEW    COMPANIES    REGISTERED. 


OUR    PERSONAL    COLUMN. 

The  JSditors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry^ 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electeical  Review  posted  as  to  their  movements. 


Central    Station    Officials.— Mr.  J.  K.  Holden,  of 

Bradford,  has  been  appointed  assistant  in  the  Brighton  Corporation 
meter  department. 

Mr.  B.  Drane,  late  of  the  Sutton  (Surrey)  staft'  of  the  South 
Metropolitan  Electric  Tramways  and  Lighting  Co..  who  has  obtained 
a  position  in  the  Electricity  Supply  Department  of  Marylebone  T.C., 
has  been  presented  by  his  late  colleagues  with  a  demi-hunter  watch 
bearing  a  monogram  and  inscription. 

The  Portsmouth  T.(^  has  adopted  a  recommendation  from  the 
E.L.  Committee  forthwith  to  increase  the  salary  of  Mr.  W.  S. 
FoALE,  engineer  and  manager  of  the  E.L.  station,  from  £.100  to 
£550  per  annum. 

The  Swindon  T.C.  has  increased  the  salary  of  Mr.  A.  Dimmack,  the 
electrical  and  mechanical  engineer,  from   £275  to  £:?0(t  per  annum. 

On  16th  inst.,  at  the  Wolverhampton  Corporation  electricity 
works,  Mr.  Ernest  Stubbs,  chief  assistant  engineer,  was  presented 
with  an  oak  writing  table  to  mark  the  occasion  of  his  marriage  to 
Miss  D.  Watkins,  of  Wolverhampton.  Mr.  Shawlield,  Borough 
electrical  engineer,  made  the  presentation  on  behalf  of  the  officials 
and  employes  of  the  department,  and  referred  to  the  rapid  growth 
of  the  undertaking  during  the  1 1  years  of  Mr.  Stubbs"  service,  and 
the  consequent  increase  of  the  latter's  responsibility,  Messrs 
Forder,  Rothwell,  Dudley,  and  Smith,  also  made  congratulatory 
speeches. 

Mr.  B.  T.  Hawkins,  late  station  superintendent  at  Wakefield 
electricity  works,  prior  to  his  leaving  to  take  up  a  similar  position 
at  St.  Helens,  was  presented  by  the  stafE  and  workmen  of  the  elec- 
tricity and  destructor  department  with  a  pewter  flower  epergne. 
Mr.  Garside,  commercial  engineer,  expressed  the  esteem  of  the 
employes  for  Mr.  Hawkins.  The  presentation  was  made  by  Coun- 
cillor England,  chairman  of  the  Electric  Lighting  Committee. 

Tramway  Officials.— The  Swindon  T.C.  has  increased 
the  salary  of  Mr,  T.  Medcalf,  tramway  manager,  from  ,4:200  to 
£225  per  annum. 

The  salary  of  Mr.  A.  Woolstenckoft,  tramways  traffic  super- 
tendent  to  the  Ilford  U.D.C,  is  to  be  increased  from  £220  to  £230 
per  annum. 

General.— Mr.  W,  D.  Weaver  has  just  retired  from  the 
position  of  editor  of  the  Electrical  World  iJJ.S.A.')  which  he  has 
held  for  the  past  1 9  years.  He  will  devote  himself  to  literary  aiad 
other    pfitate  piirsllits  and  will  act  as   cohstiUitig   ^ditbr   to    the 


Sheffield  Electrical  En^ineeringr  Co.,  Ltd.  (121,884)— This 

company  was  registered  OQ  May  eth,  with  a  capital  ot  i'l.COO  in  ^l  shares,  to 
take  over  the  business  of  an  electrical  siaA  mechanical  en^neer  carried  on  by 
E.  O.  Burn,  tradin;?  as  the  "Bheftield  Electrical  Engineering  Co.,"  «  99, 
Kockinghaiu  Lane,  bbeffield,  and  the  business  of  general  engineer>  carried  on 
by  W,  Morton  and  E.  Leadbeater  Scott,  as  "  E.  L.  Scott  \-  Co.,"  at  109, 
Rockingham  Lane,  Sheffield,  The  subscribers  (with  one  share  each)  are:— F. 
Kenyon,  47,  Strathtay  Road,  Sheffield,  gentleman  :  E.  O.  Burn,  136,  MiUhonses 
Lane,  Sheffield,  electrical  engineer;  Mis.  C.  Kenyon,  47, Strathtay  Road, 
BbeflSeld;  R.  B,  Hodgson,  75,  Riverdale  Road.  Sheffield,  engineer;  C.  K. 
Bennett,  10,  Pigtree  Lane,  Sheffield,  solicitor.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  three :"  the  first  are  F. 
Kenyon  and  E,  (),  Burn  ;  E,  O.  Burn  is  permanent  niannging  director,  with  £2 
per  week  in  addition  to  remuneration  as  an  ordiiiarv  director ;  qualification, 
5J  ordinary  shares;  remuneration  of  ordinary  directgrs  £10  each  per  annum. 
Registered  by  C,  Doubble,  14,  Serjeant's  Ion,  E.G. 

Standard  Woodwork  Co.,  Ltd.  (121, 8.S6").— This  company  was 

registered  on  May  6th,  with  a  capual  of  i'lS.OOO  in  £1  shares,  to  carry  on  the 
business  of  manufacturers  of  iind  dealers  in  all  kinds  of  accessories  to  tele- 
phones and  telegraphs  (especially  switchboards,  teleihone  bell  cases  and  tele- 
plume  battery  cases),  cabinet  and  box  makers,  word  workers  and  turners,  Ac. 
The  subscribers  are  ;— R.  S.  Challands,  19,  Gayton  Road,  Hanipstead,  N.W, 
chartered  accountant,  2,000  shares;  C,  H.  'Walton,  55,  Fore  Street,  E.G., 
solicitor,  2,000  shares  ;  A,  P,  Johnson,  The  Wong,  Marsfield  Gardens,  S,W., 
solicitor,  1,500  shares;  F.  McDougall,  99,  Aldersgate  Street,  E.G.,  merchant, 
1,500  shares.  Private  company.  The  number  of  diiectors  is  not  to  be  less 
than  three  or  more  than  seven  ;  the  first  are  R.  M.  Jones,  R.  S.  Challands, 
C.  H.  Walton,  F.  McDougall  and  A.  P.  Johnson  ;  qualification,  £250  :  r*mune- 
ration,  £50  each  per  annum.      Registered  office,  55,  Fore  Street,  E.G. 

Power  Syndicate  of  Soiitli  America,  Ltd.  02l.823\— This 

company  was  registered  on  May  6th,  wit)]  a  capital  of  i'33,CO0  in  £1  shares,  to 
employ  and  equip  expeditions,  commissions,  experts,  and  ai^ents,  to  carry  on 
the  business  of  a  power  company  to  acquire  water  riphts,  to  construct  and 
operate  power  supply  and  other  works,  to  supply  and  utilise  water  and  water 
power,  to  carry  on  the  business  of  mechanical,  hydraulic  and  electrical 
engineers,  «$o.  The  subscribers  (with  one  share  each)  are. —G.  L,  Bevan,  1, 
Gornl  ill.  E.G.,  siockbroker;  F.  E.  O.  Tootal,  1,  Gornhill,  EG.,  stockbroker; 
T,  J,  Fleming,  1,123,  Talcahuano,  Buenos  Ayres,  engineer.  Private  company. 
The  first  directors  <»re  G.  L,  Bevan,  F,  E.  O,  Tootal,  and  T.  J.  Fleming. 
Registered  by  Llnklater,  Addison  A  Brown,  '2,  Bond  Court,  Walbrook,  E.GJ 

Anderson  &  Mnnro,  Ltd.  (8.247).— This  company  was  registered 
in  Edinburgh  on  May  7ih,  with  a  capital  of  £3,000  in  f  1  shares  (2,000 
preference),  to  acquiie  and  carry  on  the  business  of  Anderson  Jc  Munro, 
electrical  engineers,  136,  Bothwell  Street,  Glasgow.  The  subscribers 
(each  with  one  share)  are  :  T,  B.  -Wright,  1S6,  Bothwell  Street,  Glasgow, 
electrical  engineer;  A,  S.  Nairn,  186,  Bothwell  Street,  Glasgow,  electrical 
engineer.  Private  company.  The  number  of  directors  is  rot  to  be  less  than 
two  or  more  than  live  ;  the  tlrst  are  T,  B,  Wright  and  A.  S,  Nairn,  Registered 
office,  136,  Bothwell  Street,  Glasgow. 

Kiisliniorc  Lamps,  Ltd.  (121,973).  This  company  was  regis- 
tered on  May  I3ili,  witii  a  capital  cf  l'20,000  in  7,.'>00  6  per  cent,  cumulative 
preference  and  12,.'>00  ordinary  shares  of  i'l  each,  to  take  over  the  bnsinefs 
carried  on  by  .i  company  of  the  same  name,  to  carry  on  the  business  of  manu- 
facturers of,  and  dealers  in,  searchlights,  lamps  and  all  kinds  of  electric,  gas, 
acetylene  and  other  illuniinating  apparatus,  and  to  adopt  an  agretmrnt  with 
the  said  old  compnny,  and  O.  H.  Cobley,  the  liquidator  thereof.  The  sub- 
scribers (with  one  prelerence  share  each)  are  : — S.  F.  Tyler,  St.  Lawrence, 
Thames  Dition,  merchant;  E.  S,  Krmshcad,  12,  Glassiyn  Roa<^,  Grouch  End, 
N.,  secretary.  Private  company.  The  number  rf  directors  is  not  to  be  less 
than  two  or  more  than  seven ;  the  subscribers  arc  to  appQirt  the  Srst. 
Qualilicaljbn,  £100;  rtniniuntttion,  £100  eftch  per  «ti«hm  (cbHitmah,  £160). 
Hegislefjid  office,  46,  Brewot  Sttcet,  Piccadilly,  W. 
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T.  Harding  Churton  &  Co.,  Ltd.,  (121,792).— This  company 

was  registered  on  May  3rd,  with  a  capital  oi  i£10,000  in  £10  shares  (400  pre- 
ference), to  take  over  the  business  of  an  electrical  enpineer,  carried  on  by 
T.  H.  Churton,  at  Atlas  Works,  Water  Lane,  Leeds,  as  T.  Hardinp  Churton 
and  Co.  The  subscribers  (with  one  share  ea<-h)  are  :— T.  H.  Churton,  8,  Hillary 
Place.  Leeds,  electrical  engineer;  8.  H.  Smith,  Pengarn,  Shaftesbury  Avenue, 
Roundhav,  Leeds,  electrical  engineer ;  Mrs.  E.  B.  Churton,  8,  Hillary  Place, 
Leeds.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  five  ;  the  first  are  T.  H.  Churton  (permanent  governing  director : 
special  qualification,  £2,000  shares),  8.  H.  Pmith  and  one  other  to  be  nominated 
by  the  said  T.  H.  Churton;  qualification,  £100;  remuneration  of  T.  H.Churtcn 
and  8.  H.  Smith,  ±'800  per  annum  divisible.  Registered  by  Burr,  Qribble, 
Nelson  and  Oliver,  6,  Laurence  Pountney  Hill,  E.C. 

X.L.  Electric  Co.,  Ltd.  (121,fi96) — This  company  was  regris- 
tered  on  April  29th,  with"  a  capital  of  £20.f00  in  £1  shares,  to  carry  on  the 
business  of  electricians,  electrical  and  mechanical  engineers,  mannfaoturers 
of  and  dealers  in  electrical  and  mechanical  devices,  &c.,  to  acquire  the  benefit 
of  certain  inventions  for  improvements  relating  to  electrically-operated  clocks 
and  time-indicating  devices,  &c.,  and  to  adopc  an  agreement  with  L.  J.  Aron. 
The  subscribers  (with  one  share  each)  are  : — R.  C.  E.  Poulter,  71a,  Queen 
Victoria  Street,  E.C,  solicitor  ;  C.  T.  Taylor,  71a,  Queen  Victoria  Street,  E.C, 
clerk.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  five;  the  first  are  C  Weiner  (chairman  and  managing  director) 
and  L.  J.  Aron.  Registered  by  Bristows,  Cooke  &  Carpmael,  1,  Copthall 
Buildings,  E.C. 

Institute  of  Wireless  Telegraphy,  Ltd.  (121,782).— This  com- 
pany was  registered  on  May  3rd,  with  a  capital  of  £2,000  in  £1  shares,  to  take 
over  the  business  of  wireless  telegraphy  instructors  carried  on  by  the  Man- 
chester Institute  of  Wireless  Telegraphy  at  15,  Market  Street,  Manchester,  to 
carry  on  the  business  of  contractors  for  wireless  telegraph  installations,  i&c. 
The  subscribers  (with  one  share  each)  are  : — E.  A.  Mayne,  15,  Market  Street, 
Manchester,  wireless  expert ;  C.  G.  Marston,  National  Liberal  Club,  Whitehall 
Place,  8.W.,  gentleman;  G.  A.  Blount,  7,  Orniond  Road,  Richmond,  Surrey, 
gentleman.  Private  company.  The  number  of  directors  is  not  to  be  less 
than  three  or  more  than  seven  ;  the  first  are  E.  A.  Mayne,  C  G.  Marston 
and  G.  A.  Blount ;  qualification,  £100.  Registered  by  Jordan  &  Sons,  Ltd., 
Hfi-117,  Chancery  Lane,  W.C. 


the  number  of  regular  customers,  and  most  of  the  companies 
which  had  g:iven  initial  orders  continued  to  entrust  the  company 
with  work  notwithstandinp  the  prevalence  of  keen  competition. 
On  the  other  hand,  the  efforts  put  forward  by  the  technical  staff  in 
the  examination  of  schemes  submitted  to  the  company  had  opened 
up  new  and  important  markets.  The  department  for  turbo- 
alternators  constructed  machines  rangring  from  2,000  h.p. 
to  12.000  HP.,  whilst  the  lifting-  branch  carried  out  special 
apparatus  for  foundries,  blast  furnaces,  steel  works  and  roUin^r 
mills,  including-  casting  cranes,  furnace  chargers,  «kc.  As  a  result 
of  various  installations  completed  in  previous  years  in  the  electrical 
driving:  of  rolling  mills,  the  company  had  obtained  orders  for 
apparatus  of  large  power  for  delivery  to  different  works,  and 
several  winding  engines  ordered  in  1910  were  put  in  operation  last 
year.  The  cable  factory  was  started  at  the  beginning  of  1911,  the 
contracts  booked  exceeded  expectations,  and  complete  satisfaction 
was  given  by  the  high-tension  cables  which  had  been  supplied  for 
pressures  up  to  l.'5,000  volts.  The  accounts  ^how  net  profits  of 
£3.5,000  on  a  share  capital  of  £400,000,  and  a  dividend  of  £1  8s. 
per  share  has  been  declared  on  the  priority  shares  and  8s.  per  t^hare 
on  the  ordinary  share?. 

The  report  of  the  A.E.G.-Union  Electrique  for  1911  states  that 
there  was  an  abundance  of  business  in  the  Belgian  market,  both  in 
regard  to  industrial  transactions  and  to  central  stations  and  tram- 
ways. Under  normal  circumstances  this  situation  of  affairs  should 
have  caused  an  increase  in  prices,  which  had  fallen  to  a  low  level, 
but,  contrary  to  expectation,  the  advance  did  not  take  place.  It  was 
possible  to  secure  a  larger  turnover  in  1911,  whilst  at  the  same 
time  the  amount  of  orders  brought  over  into  the  new  year  was 
greater  than  at  the  beginning  of  1911.  The  profits  realised  were 
also  as  satisfactory  as  in  the  preceding  year.  Including  the  balance 
forward,  the  accounts  exhibit  net  profits  of  £1.5,800  on  a  share 
capital  of  £140,000,  and  a  dividend  is  proposed  at  the  rate  of 
13s.  7d.  per  share. 


CITY    NOTES. 


German  Electrical  Companies. 

The  Deutsch-Sudamerikanische  Telegraphen  Gesnllschaft,  of 
Cologne,  after  making  provision  for  depreciation,  reports  net  profits 
and  balance  forward  amounting  to  £49,000  in  1911,  as  compared 
with  £43,000  in  the  previous  year.  The  sum  of  £2,100  has  been 
placed  to  the  reserve  fund,  £7,500  to  the  contingency  fund  and 
£2,500  to  the  pension  fund.  Out  of  the  balance  it  is  intended  to 
pay  a  dividend  of  6  per  cent,  on  a  share  capital  of  £3.50,00f>,  being 
the  same  rate  as  in  1910,  and  at  the  rate  of  6  per  cent,  on  a  share 
capital  of  £150,000  for  a  period  of  nine  months.  The  cable  main- 
tenance fund  received  an  allocation  of  £7.500  in  the  year  1910. 

The  first  report  of  the  Hochfrequenz-Ma«chinen  A  G.,  of  Berlin, 
which  w.as  formed  some  time  ago  for  the  working  of  the  Gold- 
schmidt  patents  for  wireless  telegraphy,  states  that  two  experi- 
mental generators  were  tested  at  the  L'irenz  Co.'s  testing  station  at 
Eberswalde  during  1911,  and  thp  favourable  results  had  given 
occasion  to  trials  on  a  large  scale.  It  was  intended  for  thi^  purpose 
to  erect  a  large  station  in  Germany,  and  a  second  in  the  United 
States,  which  were  to  be  carried  out  this  year,  and  the  unpaid 
capital  was  being  called  up  to  provide  the  necessary  funds.  The 
accounts  show  a  debit  balance  of  £7.800  on  a  share  capital  of 
£105.000,  of  which  £45,000  was  paid  in  1911. 

The  Elektrizitats  Liefernngs  Gesellschaft,  of  Berlin,  which 
carried  on  28  electric  supply  works  in  1911,  realised  gross  profits  of 
£207,000,  as  compared  with  £1G5,000  in  the  preceding  year.  After 
meeting  general  expenses  and  interest  charges  on  loans,  the  decline 
in  the  value  of  securities  has  rendered  it  necessary  to  make 
provision  for  their  depreciation  to  the  amount  of  £37,000.  this 
contrasting  with  £31,000  in  1910.  The  net  profits  and  balance 
forward  are  returned  at  £124,000  as  against  £97,000,  and  it  is  pro- 
posed to  pay  a  dividend  of  11  per  cent,  on  the  old  capital  of 
£750,000  as  compared  with  10  per  cent,  in  1910,  and  5^  per  cent, 
on  the  new  share  capital  of  £230,000.  It  is  now  intended  to  make 
a  fresh  increase  of  £500.000  in  the  share  capital  to  defray  the 
expense  of  extending  existing  works  and  participating  in  new 
transactions.  » 

The  directors  of  Hartmann  &  Braun,  A  G.,  of  Frank  fort- on -Main, 
state  that  the  course  of  business  in  1911  was  erood,  all  depart- 
ments were  fully  occupied  and  the  turnover  showed  a  notatile 
increase  over  the  previous  year.  Nevertheless  the  severe  com- 
petition in  the  whole  of  the  electrical  inHnstry,  which  avqs 
emphasised  in  the  report  for  1910,  had  an  unfavourable  inllufnce 
on  sale  prices  last  year.  The  gross  profits  amounted  to  £81,000, 
as  against  £71,000  in  1910,  and  the  net  profits,  after  setting  aside 
£7,500  for  depreciation  as  compared  with  £7,100,  are  £24,00(i, 
as  contrasted  with  £21,000  in  the  previous  year.  A  dividend  of 
10  per  cent,  is  in  contemplation  on  the  share  capital  of  £85,000, 
being  the  same  rate  as  in  1910.  The  ppecial  reserve  fund  receives 
£2,000,  the  officials  a  bonus  of  £6,400,  and  other  profit-sharing 
absorbs  £5,600.  It  is  proposed  to  raise  a  further  loan  of  £25,000 
for  the  purpose  of  providing  additional  working  capital. 


manufacturing:  in  Belgium. 

The  directors  of  the  Ateliers  de  Constructions  Electriques,  of 
Charleroi,  announce  in  their  annual  report  that  the  orders 
received  in  1911  represented  a  value  of  £57»>,000,  as  compared  with 
^iftO.nOO  in  th«»  precpding   jcn,r.      A    constant  incrense  took  plnr-p  in 


Shanghai  Electric  Construction  Co..  Ltd. 

The  sixth  annual  general  meeting  of  the  shareholders  of  the  above 
company  was  held  on  Thursday  last  week  at  Basildon  Houte, 
Moorgate  Street,  Sir  Alfred  Dent,  K.C.,  M.G.,  in  the  chair. 

In  proposing  the  adoption  of  the  report  (see  Electrical 
Review,  page  806),  the  Chairman  said  there  had  been  a  consider- 
able improvement  in  net  receipts  during  the  year  under  review. 
The  accounts  showed  a  profit  of  £14,139,  as  compared  with  £7.584 
for  1910,  and,  including  the  balance  brought  forward  of  £G.(!35. 
the  balance  of  profit  and  loss  account  amounted  to  £20,774.  This 
balance  had  befn  dealt  with  by  placing  £10,000  to  a  rc^trve  for 
renewals,  by  writing  off  £7,473,  the  item  which  had  appealed  in 
their  last  two  balance-sheets  under  the  heading  of  general  expendi- 
ture during  cOnstrnclion  to  June  3iith,  1908,  and  carrying  forward 
the  balance  of  £3,301.  The  expense  ratio,  which  was  7&i  per  cent, 
in  1910,  and  71}  per  in  191],  had  been  further  reduced  from  the 
returns  so  far  received  for  1912  to  68  per  cent.  The  result  for  the 
first  four  months  of  this  year  showed  a  continuous  expansicn,  the 
receipts  bein?  £22,635,  against  £17,370  for  the  first  four  m>'nths 
of  1911,  or  an  increase  of  £5,265.  Their  operating  profit  for  the 
same  period,  as  nearly  as  they  could  estimate  it, 
was  £7,200,  as  against  £4,200.  If  this  improvement  was 
maintained  asexpected,  their  net  receipts  for  the  year  would  show 
a  large  advance  on  the  £14,000.  There  had  been  a  large  increase 
in  passengers  carried,  the  r umber  being  27.257,250.  as  ngain^t 
18,751,215  in  1910,  and  11,772,715  in  1909.  Therewas  a  12  percent. 
increa>--e  th is  year  in  the  car-miles  run,  which  amounted  to  2.241,1 12, 
over  their  track  of  25?  miles,  and  the  number  of  passengers  per  car- 
mile  worked  out  at  12'1(;,  against  9  39  for  1910,  and  5  95  for  190<.i. 
The  expansion  which  had  been  going  on  for  some  time,  would 
necessitate  further  capital  expenditure,  principally  on  additional 
motors,  trailers,  and  feeder  (nbles.  This  was  now  being  taken  in 
hand,  and  might  cost  them  about  £20,(100,  but  as  their  revenue  was 
largt  ly  int^reasing,  they  anticip.-'ted  no  diflicnlty  in  providing  the 
money,  and  hoped  to  replace  it  later  on  by  a  further  issue  of  capital 
sufficient  to  repay  the  tiank  ban  and  itlund  to  the  cm'.panjs 
treasury  the  latge  sums  spent  on  capital  account,  which  under 
present  circumstances  had  to  be  met  out  of  revenue.  Such  an  issue 
should  r3lease  their  profits  for  the  payment  of  a  dividend.  They 
continued  to  suffer  severely  from  the  loss  in  exchange  on  converting 
the  native  coins,  in  which  their  fares  were  paid  into  Mexican 
dollars.  This  cost  them  £15,477  (equivalent  to  4-!  per  cent,  on  the 
capital)  last  year,  against  £13,578  in  19lO,and  constilulrd  a  feature 
which  did  not  ( xist  when  the  concession  was  originally  granted 
them  by  the  Municipal  Council.  Power  expenses  had  gone  up 
£1,00(1,  and  amounted  to  £11.270.  owing  to  their  increased  con- 
sumption. The  ('barge  per  unit  to  general  consumers  had  lately 
been  re'ducod,  I  ut  the  tramway  was  again  excludid  from  similar 
benefit.  The  5  per  cent,  royalty  on  gro.'-s  receipts  had  yielded  the 
ratepayeis  £2.913  in  1911,  as  .agair.st  £2,389  in  1910.  and 
they  were  still  unable  to  get  this  royalty  reduced  to 
the  same  basis  as  Hong-Kong  and  Singapore,  where  only 
5  per  cent,  on  net  receipts  was  payable  to  the  local 
authorities.  No  charge  for  road  maintenance  was  included  by  the 
council  in  their  budget  estimates  for  1912,  but  an  amendment  to 
the  estimates  was  carried  at  the  meeting  held  on  March  2 1  last 
re-imposing  the  charge  from  January  1st.  1912.  They  had  lately  been 
carrying  passengers  at  the  rate  of  over  35,000,000  per  annum,  and 
this  number  would  be  again  increased  when  the  new  cars  and 
trailers  jvere  put  into  commission. 

Mr.  J.  S.  Haskell  seconded   the   motion,  and  the  report  was 
adopted. 

(fontinvrti  on  poffp  849.) 
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PRESENTATION   OF  A   BUST   OF   LORD   KELVIN  TO   THE   I.E.E, 


JV 


O.N  Tliurs'lay  last  week,  in  fultilinent  of  a  promise  made  ..j 
liudy 'Kelvin,  a  niaihlo  bust  of  Llie  laLe  Lord  Kehiii  was 
formally  presented  to  the  Institution  of  Eloctrical  Engineers. 
Tlie  cereinoiiy  took  place  in  tlic  course  of  the  annual  general 
meeting  of  the  Institution,  in  tlie  presence  of  a  number  of 
relatives  of  Lord  and  Lady  Kelvin,  amongst  whom  were 
included  Mr.  James  Thomson,  M.Inst.C.E.  (nephew),  Mr. 
F.  Hottomley  (nephew),  Lady  iiargreaves  Brown  (sister  of 
Lady  Kelvin),  and  Sir  A.  Iiargreaves  Brown.  Dr.  J.  T. 
Hottomley,  nephew  and  former  colleague  of  Lord  Kelvin, 
was  unfortunately  unable  to  attend,  being  absent  from 
England. 

The  presentation  was  performed  on  behalf  of  Lady  Kelvin 
by  8ir   W.    II.  Preece,  F.R.S.,  with  whom  was  associated 
Dr.  S.  P.  Thompson,  F.R.8.     Sir  AVilliam  Preece  remarked 
that    that    was    the 
first   occasion    on 
which  he  had  publicly 
visited  the  beautiful 
lecture    hall    of    the 
Institution  ;    he  was 
probably    the    oldest 
living    friend  of  the 
late  past-president,  as 
he  knew  him  in  1861. 
lie  paid  an  eloquent 
tribute  to  the   great 
scientific    achieve- 
ments and  many  ex- 
cellent   qualities    of 
Lord  Kelvin,  who,  he 
reminded   the    audi- 
ence,    had     been 
President    of  the 
Institution  on    throe 
different  occasions 
(a    triple    honour 
which  has  been  con- 
ferred upon  no  other, 
and  which  he  bore  at 
the  time  of  his  death), 
and  he    hoped    they 
would    treasure     the 
almost   living   repre- 
sentation    of      him 
wliom  they  had  loved 
so  well. 

His  mind,  said  the 
speaker,  would  ever  be 
with  us ;  his  works 
were  classic,  and  his 
memory  immortal. 
He  added  that  he 
would  not  rest  content 
until  he  saw  that  bust 
accompanied  by  one  of 
his  earlier  master — 
Faraday  —  and  an- 
nounced that he hoped 
to  be  able  to  present 

such  a  bust  to  the  Institution  at  some  future  time.  He 
then  presented  the  bust  to  the  Institution,  in  the  name  of 
Lady  Kelvin. 

Prof.  S.  P.  Thompson  said  he  had  been  asked  by  Lady 
Kelvni  to  express  her  regret  at  being  unable  to  be  present  on 
that  occasion.  The  bust,  the  work  of  ]\Ir.  A.  :M'Fadyean 
Shannan,^A.R.S.A.,of  Glasgow,  was  a  faithful  representation 
of  Lord  Kelvin,  executed  by  an  artist  who  knew  him  personally 
and  had  already  produced  two  other  busts  of  him  ;  in  Dr. 
Thompson's  opinion  the  third  was  an  exceptionally  fine  one. 
Great  as  was  Lord  Kelvin  as  a  mathematical  physicist,  he 
was,  nevertheless,  in  the  closest  touch  with  the  commercial 
applications  of  science  ;  he  had  left  it  on  record  that  the 
very  life  and  soul  of  science  depended  upon  the  practical 


applications  to  which  it  could  h)e  put  for  the  l^-nefit  of  man- 
kind. The  Institution  now  poss<,sscd,  in  addition  to  that  of 
Lord  Kelvin,  busts  of  Volta,  Benjamin  Franklin,  Dr.  John 
Ilopkinson,  Sir  Francis  Ronalds  and  Sir  Charles  Bright,  as 
well  as  a  medallion  of  Major-General  Webljer. 

At  the  invitation  of  the  President,  ilr.  James  Thomson 
said  a  few  words,  and  Mr.  Ferranti  then  expressed  his 
pleasure  in  accepting  the  bust  on  behalf  of  the  Institution, 
with  profound  gratitude  to  Lady  Kelvin, 

A\'e  reproduce  a  photograph  of  the  bnst,  which  forms  a 
most  welcome  addition  to  the  art  treasures  of  the  Institntion. 


A  short  biography  of  Lord  Kelvin,  specially  written  for 
the  International  Electrotechnical  Commission  (of  which  he 

was  the  first  oresident) 
by  Dr.  S.  p'.  Thomp- 
son, has  recently  been 
published  by  that 
body  in  English  and 
French,  at  a  very  low- 
price,  it  having  been 
felt  that  a  great  many 
people  would  be  glad 
to  possess  a  biography 
of  one  of  the  greatest 
men  of  modern  times. 
The  frontispiece  is 
an    excellent    photo- 


gravure  of    Lord 


Kelvin,  from  a  photo- 
graph which  has  not 
been  previously  pub- 
lished.     That    the 
biography  is  a  master- 
piece in  its  way  need 
not  be  Siiid  to  those 
who  are  familiar  with 
previous   works   of 
Dr.  Thompson,  who, 
it  will  be  remembered, 
was    the    author    of 
the  official  biography 
of   Lord    Kelvin. 
Necessarily     the 
matter  is   severely 
compressed,  in   order 
to  bring  so  enormous 
a  subject  within  the 
prescribed   limits; 
but  the  result  is   to 
make  the  multiplicity 
and  diversitv  of  the 
great    philosopher's 
laboui"s  even   more 
strikingly     apparent, 
by    grouping    them 
more  closely  together 
in   a  highly  concen- 
trated form. 
"We   need   not   here   recapitulate   the   many  branches  of 
science  and    industry   of  which  the  foundations  were  laid, 
or  the  practice  revolutionised,  by  Lord  Kelvin's  inventions 
and  discoveries  ;   we  will  only  quote  one  passage  in  his  own 
words  : — "  There  cannot  be  a  greater  mistake  than  that  of 
looking  superciliously  upon  practical  aj^plicatious  of  science. 
The  life  and  soul  of  science  is  its  practical  application  .    .    . 
many  of  the  greatest  advances  that  have  been  made  from  the 
beginning  of  the  world  to  the  present  time  have  been  made 
in  the  earnest  desire  to  turn  the  knowledge  of  the  proj^rties 
of  matter  to  some  purjx)se   useful  to  mankind."      This  was 
the  great  principle  of   which  he  was  so  distinguished  an 
exponent — the    principle    which   for   a   century   has    been 
regarded  as  the  fundamental  law  of  engineering. 

G 


846 


THE    ELECTKICAL    REVIEW. 


[Vol.  70.     No.  1,800,  May  24,  1912. 


THE  DESSAU-BITTERFELD   SINGLE-PHASE   RAILWAY. 


In  the  early  part  of  1911  there  was  opened  one  of  the  most 
important  European  railway  electrifications  so   far   under- 


FiG.  1. — A. E.G.  Express  Locomotive  and  Train. 

taken — the   Dessau-Bitterfeld  section  of  the  German  main 
line  railways  between  Magdeburg,  Ijeip/ig  and  Halle. 

The  work  was,  to  some   extent,   experimental,   as  it  was 


this  high  pressure.  The  transmission  distance  is  only  about 
five  miles,  and  the  three  transmissions  were  installed  with  a 
view  to  investigating  the  conditions  which  will  arise  when 
60,000-volt  pressures  are  a  necessity. 

The  cables  were  supplied  by  the  Felten-Guilleaume  and 
Siemens-Schuckert  companies,  the  former  with  copper  and 
the  latter  aluminium  cores,  paper  insulated  and  lead  covered. 
Although  delivering  at  60,000  volts,  the  cable  is  only 
subjected  to  30,000  volts,  as  two  distinct  single-conductor 
lead-covered  grounded  cables  are  used  for  the  two  conductors 
of  each  G0,000-volt  single-phase  circuit. 

At  the  Bitterfeld  sub-station  the  pressure  is  stepped  down 
to  contact-line  voltage,  10,000,  by  two  A. E.G.  air-cooled 
transformers,  each  of  1,800  k.v.a. 

The  section  of  line  between  Dessau-Bitterfeld  is  about 
27  km.  long,  and  has  six  intermediate  stations  ;  it  is  double 
tracked  throughout,  and  provided  with  a  contact  line  constructed 
with  ordinary  catenary  suspension,  the  vertical  suspension 
points  being  at  6-m.  intervals.  The  overhead  work  is  carried 
on  gantries  spaced  at  75-m.  intervals,  and  the  contact  line  is 
divided  into  1,000-m.  lengths,  which  are  fixed  at  the  centre 
and  automatically  stretched  at  the  ends  by  hanging  weights. 
This  tightening  applies  to  both  the  contact  and  messenger  or 
suspending  wires,  and  in  order  to  ensure  uniform  tension  of 
the  messenger  cable  in  all  sections,  a  third  so-called  span-wire 
of  similar  material  is  stretched  tightly  between  the  supports 


Disc  Insulator. 


Fig.  2.- 


CoNTACT  Wire  Clamp.  Messenger  Cable  Connecting  Clamp. 

-Showing  Method  of  Suspension  of  Contact  Line. 


Diabolo  Insulator. 


necessary  to  prove  the  adaptability  of  electric  traction  on  this 
section,  which  deals  with  all  classes  of  railway   traffic,  and 
the  Magdeburg-Leipzig  -Halle  lines  were  selected  for  electri- 
fication first  of  all,  with  a  view  to  utilising 
the  brown  coal-fields  in  the  Bitterfeld  dis- 
trict, where  a  power  station  has  been  erected. 
The  results  of  the  operation  up  to  now  have 
demonstrated  the  usual  advantages  of  elec- 
trification,  such  as   higher   speeds,    quicker 
acceleration  and  ability  to  draw  the  heaviest 
trains. 

-  The  electrification  is  on  the  single-phase 
system  with  10,000-volt  15-cycle  current  on 
the  contact  lines  ;  the  power  station  supply- 
ing the  railway  contains  four  Stirling  and 
Garbe  water-tube  boilers,  under  which  the 
brown  coal  is  burnt  on  step  grates. 

The  steam  is  superheated,  and  supplies 
9,  3,750-K.v.A.  15-cycle  turbo-alternator,  by 
the  A. E.G.,  generating  single-phase  energy 
at  3,000  volts  pressure.  Current  is  fed  to 
two  oil-cooled  transformers,  where  the 
pressure  is  stepped  up  to  00,000  volts,  and 
led  to  a  sub-station  at  Bitterfeld  over  one 
overhead  transmission  and  through  two 
underground  cables,  the  latter  being  the 
first    examples   of    underground   cables    for 


of  the  latter,  and  in  case  of  a  rise  in  temperature,  causing  the 
messenger  cable  to  expand,  the  span  wire  correspondingly 
expands  and  allows  the  suspension  points  of  the  messenger 


Fig.  3.— Single-Phase  Passenger  Locomotive,  Dessau-Bitterfeld. 
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cable  to  move  further  iipart,  thus  takitij;  up  the  saj?  in  the 
latter,  and  koepinj^  the  contuct  line  nearly  horizontal. 

Fig.  2  shows  the  suspension  of  the  conLact  line  on  a  sup- 
port. A  "  diabolo  "  insulator  is  mounted  on  the  gantry  so 
that  it  can  rotate,  and  while  the  messenger  cable  and  span 
wire  are  carried  under  the  gantry  without  break,  they  ai-e 
carried  by  a  stranded  wire 
support  which  runs  freely  over 
the  diabolo  insulator  men- 
tioned. Our  view  shows  the 
system  of  clamping  the 
messenger  cable  to  the  sup- 
porting wire  on  which  disk 
insulators  are  fitted. 

Stays  of  stv-^el  tubing  are 
used  for  fixing  the  contact 
wires  at  the  sides ;  the  arrange- 
ment, which  is  shown  in  fig,  2, 
includes  two  insulators  in  series 
and  provides  a  certain  amount 
of  play  vertically  and  length- 
ways for  the  contact  wiie. 

For  ensuring  uniform  wear 
of  the  bow  current  collectors, 
the  contact  line  is  slightly  zig- 
zagged across  the  centre  line 
of  the  track.  The  contact 
wi''e  is  of  hard  drawn  copper, 
of  circular  section  with  side 
groves  for  the  clamps  :  its 
sectional  area  is  110  sq.  mm. 
for  main  lines,  and  70  sq.  mm. 
for  sidings. 

The  messenger  cable  is 
seven  stranded,  of  galvanised 
steel,  and  42  sq.  mm.  in  sec- 
tion ;  the  span  wire  is  a  similar 

cable,  but  of  only  20  sq.  mm,  section  ;  the  suspension  wires 
are  of  galvanised  steel,  3  mm.  diameter,  with  a  small  loop  at 
the  bottom,  allowing  5  cm.  vertical  movement  of  the  contact 
wire,  and  the  clamps  for  the  latter  are  of  pressed  brass. 

As  regards  the  automatic  tightening  device,  mention  may 
be  made  of   the  method  of    proportioning  the  pull  of  the 


allow  of  independent  movement  of  the  two  sections.  The 
track  is  sectioned  in  various  plac^-s,  the  contact  wires  over- 
lai)ping  in  the  same  way  Ixitween  two  gantries,  bat  not  lx.-ing 
joined.  The  arrangement  of  the  contact  line  at  a  section 
division  is  shown  in  fig,  C,  ;  in  such  a  case  the  two  contact 
wires  are  connected   to  horn  switches,  which  can  Ix,-  opened 


Fig.  4. — Overhead  Work;  Entrance  to  Bitterfeld  Station. 


by  a  winch  at  the  foot  of  the  mast.  Contact  lines  at  small 
stations  are  connected  to  the  main  contact  lines,  except  bhe 
loading  track  contact  lines  which  are  specially  isolated  and 
earthed  for  ordinary  working,  but  switched  in  on  request, 
in  which  case  warning  is  given  by  a  bell  signal,  and  lamps 
which  remain  alight  during  the  time  pressure  is  on. 

The  rails  are  used  as  the  return  circuit,  and  are  copper 
bonded  in  the  usual  way,  and  connected  up  at  the  sub- 
station by  two  heavily  galvanised  stranded  copper  cables  : 
each  main  contact  line   is   independently  connected  in  the 


Fio.  5. — Automatic  Tightening  Device. 


Fig.  6.— Section  Division,  Showing  Horn  Switches. 


weight  between  the  contact  wire,  messenger  cable,  and  span 
wire,  which  consists  in  attaching  them  to  a  lever  with 
unequal  arms,  the  lever  being  held  by  the  weight  acting 
through  a  pulley  system, 

_  It  will  be  noticed  in  fig.  5  that  the  last  sections  in  each 
direction  of  contact  wire,  &c.,  overlap,  and  are,  in  fact, 
connected  at  the  centre  of  the  span,  but  in  such  a  way  as  to 


sub-station  through  an  oil  switch,  and  protected  by  roller- 
type  lightning  arresters  arranged  to  operate  at  l.">,000  volts. 
The  contact  line  insulation  has  been  perfectly  satisfactory  up 
to  the  present. 

A  service  of  express,  ordinary,  and  a  large  number  of 
freight  trains,  all  for  through  traffic  and  drawn  bv  loco- 
motives,  has  been  regularly  conducted  over  the  line,  which, 
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in  addition,  as  was  mentioned  on  page  12i'  of  this  volume, 
has  been  extensively  used  for  trying  the  capabilities  of 
various  types  of  electric  locomotives  intended  for  single-phase 

working. 

One  passenger  and  one  freight  locomotive  were  provided 
by  the  A.E.G.  in  the  first  instance,  and  these  have  been  in 
regular  service  for  a  year. 

"The  passenger  type  of  locomotive,  intended  for  express 
and  ordinary  service,  shown  in  fig.  ;>,  was  built  for  a  speed  of 
110  km.  per  hour. 

The  axle  arrangement  follows  the  well-known  Atlantic 
steam  locomotive  4-4-2  arrangement— a  leading  4-wheel 
bogie,  two  pairs  of  driving  wheels  worked  by  a  parallel 
crank  drive  from  a  motor  mounted  high  in  the  frame,  and 
one  trailing  axle.  The  locomotive  is  12,500  mm.  long,  with 
a  fixed  wheel  base  of  3,000  mm. 

The  l,r)00-mm.  driving  wheels  run  at  about  400  k.p.m. 
as  a  maximum,  the  speed  being  a  safe  one  owing  to  the 
absence  of  reciprocating  masses. 

The  motor — an  a.c.  commutator  motor  having  an  hourly 
rating  of  1,000  h.p.,  and  shown  in  fig.  0  in  position  in 
the  locomotive— drives  through  vertical  connecting  rods  on 
to  a  stiff  intermediate  crank-shaft  midway  between  the  two 
driving  axles,  the  intermediate  crankshaft  driving  on  either 
side  the  usual  coupling  rods. 

The  vertical  connecting  rods  are  always  at  a  dead  centre 
when  the  coupling  rods  on  the  same  side  have  to  exert  the 
maximum  tractive  effort,  and  the  full  driving  power  has  to  be 
transmitted  by  the  intermediate  crankshaft  from  one  side  to 
the  other  in  these  positions  ;  this  arrangement,  however, 
facilitates  the  placing  of  the  motor. 

The  intermediate  shaft  bearings  are  of  special  type, 
in  view  of  the  heavy  strains,  each  being  constructed  in  four 
parts,  with  all-round  adjustments,  and  provided  with  a  fusible 
plug,  which,  if  melted  by  a  warm  bearing,  blows  an  alarm 
whistle. 

The  rotor  of  the  main  motor  has  an  axial  play  of  2h  mm. 
each  side,  and  the  motor  is  of  the  open  type,  to  allow  inspec- 


bow-type  collector^!,  which  proved  unsuitable  at  high  speeds, 
as  it  was  not  possible  to  counteract  the  effect  of  heavy  wind 
pressure.  The  line  current  passes  through  a  choking  coil 
and  main  oil  switch,  and  through  the  primary  winding  of 
the  main  transformer  to  earth  ;  the  secondary 


i;.T.  winding 


Fig.  7.— Contactor  Chamber. 

is  provided  with  tappings,  switched  in  by  contactors,  fig.  7, 
for  varying  the  motor  voltage  as  required  for  train  working, 
and  the  circuit  includes  a  reversing  controller  for  reversing 
the  main  motor,  also  the  armature  and  compensating  wind- 
ings. A  static  balancer  is  provided  to  adjust  the  voltage  of 
the  armature  winding. 


Fig.  8.— Control  Gear,  Driver's  Cabin. 


PiQ   (J — Motor  Compartment,  A.E.G.  Locomotive. 


tion  of  all  parts.  Ordinary  contactor  control  is  used  ;  the 
current  is  taken  from  the  overhead  lines  by  means  of  two 
pantograph  collectors,  fitted  with  ball  bearings.  These 
collectors  have  removed  earlier  difficulties  encountered  with 


The  transformer,  erected  in  a  compartment  adjoining  one 

of  the  driver's  cabins,  is  specially  ventilat'^d  ;  the  main  oil 

switch  is  mounted  over  it,  with  handles  projecting  into  the 
cabin. 
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The  contactor  chamber  adjoins  the  motor,  and  contains 
the  master  controller,  while  the  reversinj:^  controller  and  a 
throw-over  switch  for  short-circuitinj^  the  armature  at  8tartin<{ 
(operated  by  a  compressed-air  cock  in  the  driver's  cabin) 
are  placed  under  the  contactor  chaml^er. 

The  master-controller  consists  of  two  independent  drums, 
the  upper  one  operating  the  contactors  l)y  means  of  current 
from  an  auxiliary  coil  of  the  main  transformer,  and  the  lower 
one  adjustinf?  commutation.  Both  controller  drums  are 
worked  mecharn'cally  by  two  hand  wheels  in  either  driver's 
cabin,  fig.  s,  the  lower  one  having  speeds  marked  on  it. 

Below  the  lower  hand-wheel  the  lever  of  the  reversing 
controller  is  shown,  wliile  over  the  wheel  pillar  are  a  small 
s|)eed  indicator,  ammeter,  voltmeter,  air-brake  pressure 
gauges,  S:c.  The  other  apparatus  controls  the  brakes,  sand- 
ing, air  pump,  whistle,  &c. 

Fig.  1  shows  one  of  the  locomotives  hauling  an  express 
train.  Tests  show  a  maximum  tractive  effort  at  starting  of 
y,500  kg.,  and  the  average  starting  acceleration  with  a  train 
of  2H0  tons  was  '19  m.  per  sec.  per  sec;  the  maximum, 
temperature  of  the  motor  on  a  lengthy  test  was  found  to  be 
70°  C,  with  20°  C.  external  temperature. 

The  freight  locomotive  was  constructed  for  a  maximum 
speed  of  70  km.  per  hour  ;  it  is  mounted  on  four  coupled 
driving  axles  with  a  motor  drive  through  a  central  inter- 
mediate crankshaft  very  similar  to  the  other  locomotive. 
A  maximum  tractive  effort  of  10,000  kg.  at  driving  wheel 
periphery  is  obtained.  The  main  motor  in  this  case  is  of 
SOO  H.r.  (hourly  rating),  and  so  placed  with  regard  to  the 
intermediate  crankshaft  that  the  driving  rods  are  at  ib°  to 
the  hoiizontal — this  arrangement  giving  a  more  favourable 
distribution  of  strains  on  the  intermediate  shaft,  which  Las 
cranks  set  at  1)0°. 

The  two  locomotives  are  similar,  electrically,  in  many 
points,  but  in  this  case  a  trial  was  made  of  the  regulation  of 
motor  starting  by  shifting  the  brushes  to  one  side  or  other 
of  the  zero  position,  according  to  the  desired  direction  of 
travelling.  This  brush  movement  is  by  a  screw  and  band- 
wheel  in  the  driver's  cabin.  Further  regulation  of  the 
motor  voltage  is  by  means  of  a  step  transformer  switched 
through  a  mechanically-operated  controller. 

In  view  of  shunting  work  two  similar  hand-wheel  pillars 
are  provided,  one  at  each  side  of  each  of  the  dri\er's 
cabins. 

It  may  be  interesting  to  refer  to  one  or  two  other  loco- 
motives which  have  been  tried  on  this  route.  One  of  these 
is  intended  either  for  express  passenger  or  slow  freight 
trains  on  the  Lauban-Konigszelt  line,  and  is  carried  on  four 
coupled  driving  axles,  with  leading  and  trailing  axles  ;  two 
DOO-H.p.  motors  (with  the  transformer  between)  are  fitted, 
driving  through  connecting  rods  at  45*^  to  the  horizontal  on 
to  the  usual  intermediate  crank-shaft. 

The  hourly  rating  is  1,000  H  i'.  at  f)0  km.  per  hour,  the 
highest  speed  lio  km.,  the  maximum  tractive  effort 
12,000  kg.,  and  the  total  weight  !)!»  tons.  In  view  of 
experience  gained  during  trials,  air  passages  TjOO  mm.  wide 
are  provided  on  either  side  of  the  kjcomotive  from  end  to 
end,  and  pass  a  strong  current  of  air  to  the  electrical 
apparatus.  As  the  trains  will  be  through  ones  and  steam- 
heated,  an  electrical  water-heater  is  also  provided. 

Another  locomotive  built  for  service  on  the  French 
railways  near  the  Pjrenees  w'as  subjected  to  an  extended 
test.  Two  800-H.P.  motors  are  fitted,  which  in  this  case 
drive  through  inclined  connecting  rods  on  to  two  irtcr- 
mediate  crank  shafts,  one  at  either  end  of  the  three  driving 
axles,  the  coupling  rods  being  extended  :  a  trailing  axle 
is  also  provided  at  either  end,  of  the  radial  type. 

Provision  was  made  in  the  control  of  the  locomoti\c.  for 
the  return  of  energy  to  the  line  on  steep  gradients  which 
exist  on  the  electrified  sections  of  the  French  railway,  and 
trials  on  the  J>essau-Bitterfeld  line  made  by  drawing  one 
locomotive  by  another,  showed  the  success  of  this  arrange- 
ment at  medium  speeds. 

The  locomotive  drpw  1,500  ton  freight  trains  with  ease 
at  speeds  of  10  km.  per  hour  on  4  per  cent,  grades,  and  has 
proved  very  suitable  for  passenger  service  owing  to  its  high 
accelerating  qualities. 

Another  type  of  freight  locomotive, ,  one.  of  12  similar 
machines  ordered  from  the  A. E.G.  for  other  railways 
has  Iwpn  tested,  also  other  locornotivps  hv  Siemens-Schnokfrt. 


Bergmann,  the  Maffei  Co.,  and  Brown-Boveri  as  mentione 
in  our  issue  of  January  2Gth  last. 

As  a  result  of  the  experience  gained  on  the  Dessan- 
Bitterfeld  line,  the  Prussian  Railway  authorities  have  since 
commenced  the  electrific-ation  of  the  Magdeburg- I^ipzig- 
Halle  line,  1 70  km.  and  the  Lauban-Konigszelt  lines, 
240  km.  The  former  is  expected  to  be  working  this  year, 
and  a  pressure  of  15,000  volts  on  the  contact  line  will  \)e 
adopted. 

In  conclusion,  we  are  indebted  to  the  .\.E.<I.  for  our 
illustrations;  the  various  publications  of  the  company  have 
also  been  .'"reely  drawn  on  for  information. 


CITY    NOTES. 


(Continued  from  page  844.) 


Eastern  Teleo:raph  Co.,  Ltd. 

Sir  John   Wolke  Barry,   K.C.B.,   chairman,    presided    over  the 
meeting  of  this  company  at  Electra  House,  E.C.,  on  May  1.5th. 

In  moving:  the  adoption  of  the  report  (see  Electrical  Review, 
page  7114),  the  Chairman  ?aid  that  the  grrops  revenue  for  the  half- 
year   amounted   to    £729.400,    against    £670,100,    an    increase    of 
£5!)..S00.     Message  and  other  receipts  were  £5^^,^i0()   more  than  for 
the  corresponding  half-year  of  1910,  and  the  increased  receipts  were 
spread  over  practically  the  whole  of  the  syst«^m  with  the  exception 
of  South  Africa.     Although  the  visit  of  the  King  to  India,  and  also 
the  war  in  Tripoli,  had  no  doubt  contributed  to  some  extent  to  the 
improved  revenue,  the  major  portion  of  the  increase  in  the  traiBc 
receipts   appeared   to    be   due  to  a  general  improvement  in  trade. 
The  revenue  for  the  whole  year  1911  exceeded  the  revenue  of  any 
year  since  the  inception  of  the  company,  and  the  improvement  had 
been  so  far  well  maintained  in  the  year  now  current.     Turning  to 
the  expenditure  side  of  the  revenue   account,   the   total   expenses 
Amounted  to    £282,800,    while  the   expenses   for   the  half-year  to 
December,  1910.  were  £2(14,700.      With  an  increase  in  the  volume 
of  traffic  to  be  handled,   they  must  look  to  a   consequent  general 
increase  in  their  expenses  all  round.     Expenses   at  stations  were 
£24,000  more  this  half-year  than   for  the   corresponding  period  of 
1910.     Here,  also,  mostof  theitems  of  expenditure  show  an  increase 
when  comparing  the  two  half-years,  as,  in  addition  to  the  annual 
increments  to  the  staff,  they  must  expect  some  increase  of  expenses 
in  view  of  the  growth  in  the  volume  of   work  to  be  carried  out 
consequent  upon  their  growing  revenue,  especially  when  combined 
with  their  reductions  in  tariffs.      In  addition  to  this  factor,  they  had 
found  it  necessary  to  improve  substantinlly  the  conditions  prevailing 
for  the  payment  of  overtime  and    Sunday  duty   throughout    the 
system,  and  this  revised  scale  had  necessitated  an  increased  expen- 
diture of  about  £8,000  under  the  heading  of  salaries  and  wages. 
Maintenance  of  instruments  showed  an  increase  of  £6,600,  due  to 
the  introduction  of  new  and  in  proved  apparatus  for  accelerating 
the  speed,   increas-irg  the  accuracy,  and  generally  improving  the 
working  of  the  cables.     The  balance  of  the  increase  was  spread 
over  practically  the  whole  of  the  items  of  expenditure  comprised 
in  this  abstract.     As  a  set-off  against  the   increased  expenditure 
referred  to,  the  expenses  attending  maintenance  of  cable*  showed 
a    reduction    of    £7,.'i00    when    comparing    the    two    half-years. 
Although  the  actual  expenses  on  this  account  were  heavier  this 
half-year,  the  amount  received  for  the  charter  of  their  ships  by 
foreign  Governments  and  other  telegraph  conn  anies  was  in  excets 
of  thnt  credited  for  the  half-year    to  December.  1910,  so  that  the 
net  total  of  the  abstract  showed  a  satisfactory  reduction.     As  a 
result  of  the  half  year's  working,  they  had  been  able  to  make  a 
contribution  of  £210.(if 0  to  the  general  reserve  fund,  while  main- 
taining the  payment  of  the  usual  dividend  and  bonus.     The  general 
reserve  fund  bar"  been   debited  with   £lt^.">,780  in  respect   of    the 
new  cable  between  Gibraltar  and  Altxandria,  touching  at  Malta, 
which  w a-''  successfully  completed  on  April  12th.     He  referred  to 
this  matter  at  the  last  meeting,  when  he  stated  that  the  probable 
cost  of  this  cable  would  be  abou^  £400,000.     The  above-mentioned 
figure  of  £U>.">.780  represented  the  actual  expenditure  to  Dec«Hi- 
ber  :Ust  last,   and  the  bahnce  of    the    cost  would  appear  in  the 
currtnt    half-ytar's    accounts.       The    general   reserve    fund    had 
also  been    debited  with  about  £63,000    in    respect  of  the  partial 
renewal    of    seme    of     their    cables,    and    other    special     expen- 
diture.      It     was,     therefore,     fortunate     that     they    had     been 
able    to    carry    a    substantial    amount    to    the    general     reserve 
fund  this   half-year,   and   they   looked  forward  to   being   able  to 
contribute  at  least  an  equal  sum  next  half-year  so  as  to  meet  the 
balance  of  cost  of  these  new  sections,   and  at  the  same  time  main- 
tain this  fund  as  a  provision  against  further  expenditure  for  new 
cables,    which   would,    no  doubt,  be  necessary  in  the  near  future. 
From  .January  1st  this  year  the  company  had  been  carrying  deferred 
messages  in  pjain  language  at  half  the  ordinary  tariffs.       As  the 
acceptance  of  this  class  of  message  had  only  been  in  operation  for 
a  few  months,  it  was  too  early  to  form  any  definite  opinion  as  to 
the  effect  this  reduced  rate  would  have  upon  the  company's  revenue 
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but  their  experience  up  to  the  present  showed  that  apparently  it 
had  not  adversely  aii'ected  the  ordinary  fully  paid  traffic.  They  had 
also  reduced  the  Press  rates  between  Great  Britain,  South  Africa, 
Effypt  and  the  Straits  Settlements  to  the  low  figure  of  3id.  and 
4id.  per  word,  and  negotiations  were  in  progfress  for  reducing  the 
Press  rates  for  telegrams  exchanged  with  India  and  other  places  in 
the  Far  East.  Messages  charged  at  these  reduced  rates  were  not 
subject  to  special  deferment,  it  being  the  opinion  of  the  company 
that  it  would  be  inadvisable  to  introduce  any  special  deferment  on 
Press  messages  beyond  the  ordinary  regulation,  which  had  always 
been  in  operation,  that  this  class  of  traffic  was  transmitted  when 
the  line  was  clear.  As  regarded  Australasia,  the  British  Pacific 
Cable  Board  agreed  to  a  deferred  Press  rate  over  their  cable,  but 
the  Eastern  and  Associated  Companies  did  not  see  their  way  to 
reduce  their  Press  rate,  as  the  Government  cable  was  fully  equal  to 
carrying  this  description  of  traffic.  They,  however,  agreed 
in  case  of  interruption  of  the  Pacific  cable  to  carry  this 
traffic  as  a  temporary  measure,  so  as  to  avoid  the  Press 
having  to  pay  higher  charges  for  their  deferred  news  during  such 
interruption.  He  thought  they  might  congratulate  themselves 
upon  the  continued  prosperity  of  the  Company.  This  feeling 
should  also  be  shared  by  those  who  relied  upon  submarine  cables 
for  their  important  correspondence,  because,  as  he  had  frequently 
stated  at  these  meetings,  their  policy  had  always  been  to  give  the 
telegraphing  public  a  fair  share  of  the  benefits  which  were  derived 
from  the  success  of  their  business.  They  fully  recognised  that,  as 
public  servants,  they  had  a  duty  to  perform  to  the  public  who 
supported  them  and  the  higher  interests  of  the  State  must  also  be 
considered  in  all  their  dealings.  Although  their  interests  were  to  a 
great  extent  international,  they  could  not  forget  that  they  were  a 
British  Company,  and  their  efforts  should  always  be  directed 
towards  endeavouring  to  maintain  the  good  reputation  which 
submarine  cable  enterprise  in  this  country  had  deservedly  acquired. 
They  believed  that  the  only  way  to  keep  in  the  forefront  was  to 
continue  to  improve  the  efficiency  of  their  service.  By  this  means, 
and  by  the  granting  of  additional  facilities  whenever  it  was 
possible,  they  encouraged  the  desire  to  make  greater  use  of  their 
cables,  which  ultimately  tended  to  increase  their  revenue  and  enabled 
them  to  reduce  their  rates  whenever  they  saw  a  favourable 
opportunity  of  so  doing.  It  must  be  borne  in  mind  that,  when 
important  reductions  in  rates  were  contemplated,  additional  cables 
might  be  required  to  cope  with  the  increased  volume  of  traffic 
which  might  be  created.  Unless  this  important  factor  was 
carefully  considered,  they  might  find  themselves  incurring  a  serious 
liability  for  the  cost  of  new  cables  which  might  be  out  of  all 
proportion  to  the  benefits  to  be  derived  from  the  increased  volume 
of  traffic  at  the  lowered  rates.  This  was  a  point  which  some  people 
who  were  constantly  agitating  for  further  reductions  in  the  rates 
could  not,  or  would  not,  appreciate.  It  might  be  useful  and  interesting 
to  compare  some  of  the  principal  rates  now  ruling  with  those 
in  vogue  in  1876,  when  the  introduction  of  the  word-rate  first 
took  place  : — 

Per  word.        Per  word. 

1876.  1912. 

£    s.    d.  s.   d. 

Australia        0  10    6^  0 

China 084  5 

Japan 0  11    3  10 

Straits  Settlements           063  36 

India 046  20 

Egypt 017  10 

South  Africa  (1879) 093  26 

Gibraltar  (1880)        0    0    6A  0    3 

Peru  (1875)      ..         ..         313    4  ,  2    9 

Chile  (1875) 14  29 

Argentine  (1874)        (16    4  2    9 

Brazil  (1874) 13    7  2    7 

The  Press  and  telegraphing  public  might  rest  assured  that  when- 
ever they  felt  justified  in  reducing  their  rates,  it  would  be  their 
policy  to  do  so  ;  but  naturally  the  interests  of  the  stockholders  and 
the  interests  of  the  public — which  were  really  in  common — must 
be  safeguarded  by  taking  into  account  the  important  points  to 
which  he  had  referred.  They  were  convinced  that  by  so  doing  the 
best  interests  of  all  concerned  would  thereby  be  protected. 

Sir  J.  Dexison  Pender  seconded  the  motion. 

Mr.  Stacey  said  that  six  months  ago  he  called  the  attention  of 
the  board  to  the  question  of  co-partnership,  and  he  hoped  the  board 
were  giving  the  matter  sympathetic  consideration. 

The  Chairman  said  this  matter  of  co-partnership  was  one  which 
was  being  considered  by  a  good  many  commercial  firms,  and 
personally  he  was  sympathetio-  to  the  principle.  It  must  be 
remembered,  however,  that  cable  companies  were  under  rather 
special  conditions  in  that  the  business  was  scattered  aH  over  the 
world.  When,  however,  some  of  the  great  commercial  firms 
had  formulated  something  tangible,  he  thought  the  board  would 
sympathetically  consider  it.  At  present  they  were  not  ready 
for  it. 

The  report  was  adopted. 


Hong-Hou^  Tramway  Co.,  Ltd. 

The  report  of  the  directors  states  that  the  accounts  to  Dec.  31st 
show  a  profit  of  £14,3(J1,  which,  with  £8,557  brought  forward, 
makes  a  total  of  £22,918  at  the  credit  of  the  profit  and  loss  account. 
The  board  have  disposed  of  this  amount  as  follows  :  Allocated  to  the 
reserve  for  depreciation  and  renewals,  £9,000  ;  charged  to  profit  and 
loss  account,  to  comply  with  the  arrangement  approved  by  the 
debenture-holders  on  July  11th,  1910,  £10,000  ;  carried  forward, 
£3,918.  The  large  incre?,se  in  the  net  traffic  receipts  is  caused 
partly  through  ^T^^ttrtsfon  of  tmffib  Cc«titfeqtitent  on  the  fevtjlatioii  in 


China  driving  many  refugees  into  Hong-Kong),  but  is  principally 
accounted  for  by  the  fall  in  the  discount  in  the  copper  subsidiary 
coinage.  In  this  connection  the  directors  notice  with  satisfaction 
that  the  Government  of  Hong-Kong  introduced  into  the  Legislative 
Council  upon  March  7th,  1912,  a  Bill  to  prohibit  the  importation 
and  circulation  of  foreign  copper  and  bronze  coins,  which,  it  is 
hoped,  will  further  ameliorate  the  position.  The  working  expenses 
for  the  year  have  been  increased  by  £1,233,  of  which  the  greater 
portion  was  incurred  under  the  heading  of  maintenance  and 
repairs. 


Mr.  E.  C.  Morgan  (chairman)  presided  on  Thursday  last  week  at 
the  offices,  19,  St.  Swithin's  Lane,  over  the  ordinary  general  meeting 
of  the  above  company. 

In  moving  the  adoption  of  the  report,  the  Chairman  said  he 
would  explain  the  wide  difference  in  the  figures  of  the  accounts  as 
shown  compared  with  last  year's  accounts.  The  very  great  increase 
in  the  net  receipts  during  1911  was  due  mainly  to  the  smaller  sum 
which  it  had  been  necessary  to  provide  for  the  loss  on  subsidiary 
coinage,  viz.,  £5,000.  This,  as  he  had  frequently  had  occasion  to 
tell  them,  was  a  matter  beyond  the  control  of  the  directors. 
Apart  from  that,  however,  the  gross  receipts  during  1911  had 
exceeded  those  in  1910  by  over  £2,000,  and  this  was  the  best 
evidence  that  the  popularity  of  the  company  continued  to  grow, 
which  he  was  glad  to  say  was  the  case  to  even  a  greater  extent 
during  the  present  year.  They  would  also  be  pleased  to  notice 
that  the  Government  were  now  seriously  taking  up  the  vexed  ques- 
tion of  the  standard  of  the  coinage,  and  it  was  to  be  hoped  would 
arrive  at  a  scheme  which  would  render  further  reference  to  this 
disagreeable  question  unnecessary  in  the  future.  It  would  also  be 
a  subject  for  congratulation  for  the  shareholders  to  observe  from 
the  accounts  that  the  conditions  imposed  by  the  debenture-holders 
two  years  ago  had  now  been  fully  complied  with,  and,  in  addition, 
that  the  substantial  sum  of  £9,000  had  been  placed  to  reserve  for 
depreciation  and  renewals,  bringing  that  up  to  £30,000.  The 
expenses  of  the  year  showed  an  increase  of  about  £1,233,  but  this 
was  largely  due  to  the  heavy  amount  expended  on  main- 
tenance and  repairs,  and  in  a  measure  to  the  increase 
in  the  number  of  passengers  carried  and  the  miles 
run,  which  resulted  in  an  increased  rate  of  earning  per  car- 
mile,  far  in  excess  of  the  additional  expenses,  while  the  condition 
of  the  plant  and  track  had  been  maintained  in  a  high  state  of 
efficiency.  They  could  notice  an  increase  under  the  heading  of 
salaries  in  Hong-Kong,  which  was  due  to  the  necessary  changes  in 
the  staff,  involving  additional  expenditure,  but  that  was  not  likely 
to  be  recurrent.  He  thought  he  might  safely  say  that  the 
position  of  the  company  was  thoroughly  sound,  and  gave  good 
promise  of  future  improvement,  as  they  were  now  in  a  position  to 
meet  the  demands  of  the  public  for  further  developments  as  they 
arose,  and  they  had  an  excellent  staff,  whose  hearts  were  in  their 
work.  Before  concluding,  he  would  like  to  record  a  vote  of  thankfi 
to  Mr.  Kennedy  and  his  staff,  to  whose  unstinted  efforts  the  present 
favourable  position  was  due. 

Mr.  R.  Miller  seconded  the  motion,  which  was  carried. 

The  retiring  directors  having  been  re-elected,  Mr.  Miller 
moved  the  addition  of  Mr.  A.  C.  Morgan  to  the  board,  and  this 
was  seconded  by  Mr.  Cutbill. 

Mr.  W.  T.  Shaw  objected  to  an  addition  to  the  board,  as  the 
company  was  not  paying  any  dividend,  and  there  was  no  need  to 
incur  additional  expense.  He  pointed  out  that  the  proportion  of 
London  expenses  was  not  so  great  in  the  Calcutta  Tramways  Co., 
of  which  their  chairman  was  also  the  chairman,  as  was  the  case 
in  the  Hong-Kong  Co. 

The  Chairman  said  that  the  addition  to  the  board  would  entail 
no  additional  expense,  at  least  until  a  dividend  was  paid.  The 
work  of  the  company  was  increasing,  and  he  would  remind  share- 
holders that  the  directors  were  not  immortal.  He  had  lately 
received  a  rather  sharp  reminder  that  he  might  be  necessarily 
removed  from  the  board,  and  it  would  be  to  the  advantage  of  the 
company  to  have  three  directors  left  who  were  acquainted  with  all 
the  business. 

Mr.  Shaw  withdrew  his  opposition,  and  the  motion  was  carried. 

A  hearty  vote  of  thanks  to  the  staff  concluded  the  meeting. 


llie  Horsfall  Destructor  Co..   Ltd.— The  following 

notice   has  been  issued    to  creditor  debenture-holders,   signed   by 
Me£,3rs.  A.  Barrett,  H.  C.  Brodie  and  C.  H.  Cumberland  : — 

"  The  trustees  have  for  some  time  been  engaged  in  assisting  the 
directors  to  bring  the  company  into  a  more  prosperous  condition. 
At  the  moment  when  this  had  been  accomplished,  their  efforts  have 
been  rendered  futile  by  a  decision  in  the  Law  Courts  against  the 
company  in  regard  to  materials  supplied,  and  which  is  of  so  serious 
a  nature  that  it  has  been  found  necessary  to  protect  the  various 
interests  involved  by  applying  for  the  appointment  of  a  receiver 
and  manager.  The  trustees  greatly  regret  that  the  hope  held  out 
originally,  that  a  reconstruction  m!>,de  possible  the  ultimate 
redemption  of  the  creditor  debentures,  has  not  been  realised,  and 
that  at  present  there  is  no  prospect  of  any  dividend." 

Submarine  Cables  Trust. — The  revenue  for  the  year  to 

April  15th  amounted  to  £25,377,  and  the  expenses  to  £1,315, 
leaving  £24,061,  plus  £46  brought  forwurd.  After  providing 
£17,235  to  meet  payment  of  the  coupons,  £6,798  has  been  trans- 
fei'Wrl  to  thfe  l^dettttJtiOtt  ftfUd,  iMvitig  £7l>  tb  b?  cjttH^l  ftffwuttt. 
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lirhaii  Electric  Supply  Co.,  Ltd. 

The  directorH'  report  for  th«  year  ended  December  IJlst,  1911,  says 
that  the  t;ro»H  profits  amount  to  £50,87*;,  as  compared  with  £47,269 
a  year  a>jo,  and  after  deductin};  the  expenHes  shown  in  the  profit 
and  lo'<H  account,  a  balance  of  £47,649  iH  carried  down  to  net 
profit  and  Iohh  account.  In  the  latter  account  the  amount  required 
for  intereHt  and  debenture  redemption  fund  absorb  £32,211, 
leavinfT  an  available  balance  of  £15,43H,  which  the  directors 
recommend  should  be  applif^d  as  follows  : — To  reserve  for  depre- 
ciation, £lo,000;  to  dividend  of  1  per  cent,  for  the  year  on  the 
preference  shares,  £.'^,000  ;  balance  to  be  carried  forward  £438. 
The  balance  of  the  5  per  cent,  dividend  on  the  preference  shares 
will  he  satisfied  by  funded  dividend  certificates  in  accordance  with 
the  termK  of  the  resolution  passed  and  confirmed  at  the  extra- 
ordinary {general  meetln;,'-s  of  the  company  held  on  February  2nd 
and  17th,  1912.  The  usual  comparative  statement,  showinf,'  the 
profits  earned  at  the  various  works,  and  a  table  showing  the 
equivalent    in     33-watt    lamps    connected     for     three    years    is 

appended  : — 

Comparative  statement 
33-watt  lamps  connected.  of  profit. 

1909.  1910.  1911.  1909.  1910.  1911. 


Hawiok 

44.725 

57,681 

65,599 

£■3,976 

je4,77l 

£4,040 

Stamford 

82.573 

33,563 

32,411 

1,532 

1,626 

1,467 

WeybridRe  k  Walton. 

5(i.42S 

ei.wu 

66.136 

6,056 

6,124 

6,040 

Godalraing 

27,549 

29,612 

82,271 

3,406 

2,982 

3,396 

Twickenham   Co. 

92,954 

103,871 

113,068 

8,339 

10.150 

10.959 

Dartmouth 

.  23,478 

23.734 

24,543 

2.586 

2,607 

2,6i7 

Camborne  and  Redruth 

and  Cornwall 

.  (i9,6!W 

75,041 

105,178 

7,920 

7,620 

8,727 

Newton  Abbot  . . 

.   16,.509 

18,570 

20.719 

1,4.52 

1,467 

1,695 

Grantham 

.  36,082 

37,286 

£9,209 

2,526 

2,498 

2,648 

Glossop 

.  26,141 

27..'53H 

28  782 

2  999 

2,641 

2,983 

Berwick 

.   18.4G3 

19,821 

21.683 

1,297 

1,466 

1,565 

Caterham 

.   12,665 

14,813 

16,563 

950 

1.142 

1,635 

Newbury 

.  19,386 
.  476,596 

22,269 
525,160 

23,575 
589,737 

1,811 

2,158 
^647,254 

2,259 

Totals^  . 

;£44,850 

£50,850 

Brisbane  Electric  TraniAvays  Investment  Co.,  Ltd. 

On  May  2l8t  Mr.  H.  R.  Beeton  presided  at  Winchester  House,  EC- 
over  an  extraordinary  general  meeting  of  the  above  company,  when 
the  resolution  passed  on  May  6th,  with  reerard  to  paying  a  bonus  to 
the  phareholders  in  the  form  of  new  shares,  was  confirmed. 


Mr.  Bkkton  subsequently  presided  at  the  eleventh  annual  meet- 
ing, and  in  moving  the  adoption  of  the  report  (see  Electrical 
Review,  page  7G5),  said  it  would  be  seen  from  the  abstract  of  the 
Tramways  Co.'s  working  for  last  year,  that  the  total  receipts  for 
1911  were  £2.J3,970,  being  an  increase  of  £31,390,  or  14  per  cent., 
whilst  the  expenses  showed  an  increase  of  £13,590,  or  1174  per 
cent.  The  net  profit  amounted  to  £124,686,  being  an  increase  of 
£17,800,  and  adding  £2,908,  the  amount  brought  forward  from 
1910,  the  available  balance  amounted  to  £127,594,  which  had  been 
appropriated  in  the  following  manner,  namely  :  By  payment  of  a 
dividend,  free  of  income-tax,  on  the  shares — all  of  which  were 
owned  by  the  Investment  Co. — which  absorbed  £110,000  ;  by 
placing  £15,000  to  renewals,  raising  that  fund  to  £90,000  ;  and  by 
carrying  forward  £2,595.  The  passengers  carried  in  1911  were 
36,443,222,  being  an  increase  on  the  previous  year  of  4,023,946, 
which  was  an  advance  of  nearly  13  per  cent,  on  the  previous  year, 
whilst  the  increase  in  car-miles  run  during  the  year  was  147,902, 
or  an  advance  of  only  4'19  per  cent,  over  the  previous  year.  The 
business  in  the  sale  of  power  amounted  to  £7,355,  an  increase  of 
£1,590,  as  against  an  increase  of  £950  in  the  previous  year. 
Turning  to  the  accounts  of  the  Investment  Co.,  the  net  pro- 
ceeds of  the  dividend  paid  by  the  Tramways  Co.  amounted 
to  .£109,927  :  adding  sundry  receipts  and  the  amount  carried 
over  from  1910,  £3,589,  and  deducting  therefrom  London  expenses 
and  certain  expenditure  in  Brisbane,  £2,71(),  for  which  the  Invest- 
ment Co.  was  liable,  they  had  an  available  balance  of  £110,800. 
The  interest  on  the  debenture  stock,  the  dividends  on  the  prefer- 
ence shares,  and  the  usual  8  per  cent,  dividend,  free  of  income-tax, 
on  the  ordinary  shares,  which  was  now  recommended,  absorbed 
£66,725,  and  there  remained  a  balance  amounting  to  £44,075. 
They  proposed  to  appropriate  £37,500  of  this  surplus  in  payment 
of  a  bonus  of  10s.  per  ordinary  share  payable  in  shares,  and  to 
carry  forward  a  balance  of  £6,575.  They  further  recommended 
the  payment  of  another  10s.  per  ordinary  share  out  of  the  reserve 
fund.  When  these  suggestions  were  carried  into  eflfect  the  Tram- 
ways Co.  would  have  a  renewal  reserve  fund  of  £90,000,  and  a 
balance  carried  forward  of  £2,595  ;  whilst  the  Investment  Co. 
would  have  a  reserve  fund  of  £4,500,  an  accident  reserve  fund  of 
£3,000,  premiums  on  debenture  stock  issued  £500,  and  a  balance 
carried  forward  of  £6,575  ;  so  that  the  combined  total  of  un- 
divided  profits  amouiited  to  £107,170,  which,  with  some  confidence, 
they  regarded  as  ample  for  all  contingencies.  For  some  years  past 
various  sums  had  been  expended  on  capital  account  without  any 
fresh  issue  of  debenture  or  share  capital,  the  surplus  funds  being 
temporarily  used  for  capital  purposes.  Thus,  whilst  the  Invest- 
ment Co.'s  total  debenture  and  share  capital,  including  the  £75,000 
share  capital  about  to  be  issued,  would  amount  to  £1,275,000,  the 
outlay  on  capital  account  on  December  31st  last  totalled  £1,326,000, 
and  this  item  would  be  increased  by  the  cost  of  upwards  of  6  miles 
of  extensions  now  under  construction,  all  of  which,  they  believed, 
would  become  remunerative  when  open  for  traflBc.  and  also  by  the 
corresponding  new  equipments  now  in  progress.  It  was  true  that 
the  Tramways  Co.  had  investments  valued  at  £47,000,  but  as  this 
amount  and  more  woruld  be  required  to  meet  the  expenditure  for 
heavy  renewals  when  it  befittmfe  rieeeftsary,  they  would  in  the  near 


future  have  to  issue  further  capital,  which  would  probably  take 
the  form  of  the  issue  of  ordinary  Hhare«  at  par.  The  various  local 
authorities  through  whose  districts  the  tramways  ran  had  had 
several  joint  meetings  with  a  view  of  coming  to  an  arrangement 
for  the  purchase  of  the  undertaking,  culminating  in  their  promot- 
ing a  Bill  in  the  Queensland  I>egiHlature  seeking  powers  for  the 
appointment  of  a  joint  board  to  negotiate  with  the  Tramways  Co. 
He  was  unable  to  say  if  the^ft  powers  bad  been  granted,  but  he 
rather  thought  that  the  Legislature  was  dissolved  before  the  Act 
was  passed,  and  they  did  not  know  exactly  how  the  matter  stood 
at  the  moment.  The  authorities  had  no  power  under  the  concea- 
sion  to  purchase  before  1921  except  by  agreement,  and  the  fact  wa« 
now  generally  recognised  in  (,>ueenBland  that  the  baKis  of  purchase 
must  be  the  payment  of  the  commercial  value  of  the  tramways  a« 
a  going  ".oncem.  Such  negotiations  as  had  occurred  had  been 
directed  to  enabling  the  authorities  to  acquire  the  undertaking  now, 
or  at  anytime  prior  to  the  expiry  of  the  concession,  at  an  agreed 
price  and  conceding  a  share  of  profits  on  the  working  in  the  mean- 
time. Last  year  he  predicted  that  under  ordinary  conditions  a 
long  period  of  prosperity  might  be  looked  forward  to,  and  the 
operations  of  the  past  year  had  justified  that  anticipation.  But  he 
ventured  also  to  say  that  the  industrial  position  was  not  entirely 
free  from  anxiety,  and  he  was  sorry  to  say  that  since  the  opening  of 
the  current  year  they  had  suffered  from  a  strike  which  had  seriously 
afiFected  them,  which  had  vitally  concerned  the  Commonwealth  of 
Australia,  and  which  had  interested  the  world  at  large.  The  chairman 
proceeded  to  explain  the  working  of  the  Wages  Board  in  Queensland, 
under  which,  he  said,  their  employes  were  as  contented  as  any  body 
of  tramway  men  in  Australia.  In  pnr.=uance.  however,  of  the 
policy  of  the  Federal  Government,  against  which  there  has  since 
been  a  marked  revulsion,  a  law  had  been  passed,  entitled  "The 
Commonweath  Conciliation  and  Arbitration  Act."  which  consti- 
tuted a  Court,  for  the  same  purpose  as  the  State  Wages  Board,  but 
consisting  of  one  judge,  who  was  bound  by  no  rules  of  evidence, 
who  was  entitled  to  refuse  legal  assistance  to  either  party  on  the 
objection  of  the  other,  who  had  jurisdiction  in  all  industrial  dis- 
putes extending  beyond  the  limits  of  \  State,  and  against  whose 
award  there  was  no  appeal.  The  ground  being  thus  prepared,  it 
was  not  long  before  industrial  war  broke  out.  Agitators  were  sent 
up  from  Melbourne,  who  seduced  a  certain  number  of  their  men  into 
registering  themselves  in  a  Federal  Labour  Union  as  contemplated 
by  the  Act,  and.  in  conjunction  with  similar  Unions  in  other  States, 
engineered  in  the  same  way,  extraordinary  demands  were  embodied 
in  a  "  plaint "  which  was  forthwith  presented  tor  determination. 
Without,  however,  waiting  for  a  decision  of  the  Court,  the  agitators 
resolved  to  provoke  a  strike.  To  this  end  they  resolved,  on  .lanuary 
18th,  that  the  members  of  the  Federal  Union  in  the  company's 
employment  should  wear  Union  badges,  in  violation  of  a 
regulation  of  the  company  which  had  been  promulgated  in 
the  previous  May  in  order  to  avoid  the  intimidation  and  coercion 
of  its  employi-.a.  The  recalitrants  were  interviewed  by  Mr. 
Badger,  and  as  they  insisted  on  their  right  to  wear  the  badge, 
they  were  not  allowed  to  board  their  cars.  By  availing  themselves 
of  the  services  of  students  who  were  under  instruction  for  drivers, 
and  of  absent  and  retired  employes  who  returned  to  work,  they  were 
able  to  continue  a  reduced  service.  Mr.  Badger,  who  had  acted 
throughout  with  the  utmost  moderation  and  firmness,  won  for 
the  company  the  approval  and  confidence  of  the  public  from  the  first. 
The  storm  gathered  in  intensity  and  burst  on  January  30th,  when  a 
general  strike  of  all  trades  was  declared  by  a  Junta,  representing 
43  Unions.  The  industrial  crisis  which  followed  this  action  was 
the  worst  in  the  history  of  Brisbane,  if  not  in  that  of  Australia. 
The  Tramways  Co.  was  the  storm  centre,  and  was  the  object  of 
virulent  attack.  In  these  circumstances  it  redounded  greatly  to 
the  credit  of  their  general  manager  that,  in  spite  of  three  futile 
attempts  to  blow  up'^ars,  no  depredations  on  ♦he  company's  property 
were  committed,  no  injury  to  workmen  ensued,  no  accidents  occurre*! 
which  were  attributable  to  inexperience  in  driving,  and  what  was 
even  more  gratifying,  there  were  no  defections  on  the  part  of  their 
non-union  employe?,  and  they  were  now  entirely  free  of  the  Federal 
Union.  The  history  of  the  strike  read  like  the  account  of  a  siege. 
Their  depot  at  Countess  Street  was  surrounded  with  barbed  wire 
entanglements  and  the  live  current  turned  on  :  they  had  a  large 
number  of  men  on  guard  well  armed  ;  the  fire  nose  and  the  hot-water 
hose  were  both  ready  ;  and  all  the  windows  of  the  power  station  were 
protected  with  iron  inside.  Most  of  the  men  were  quartered  at  the 
different  depots,  and  they  established  a  provisionini;-  department. 
Notwithstanding  the  fact  that  all  the  engineers  except  the  chief, 
as  well  as  most  of  the  stokers,  left  suddenly,  they  were  able  to 
keep  tiie  power  station  running,  which  was  of  public  importance  for 
the  reason  that  all  the  city  and  suburban  railway  stations  and  many 
other  important  institutions  got  their  light  from  the  company,  and 
four  times  every  day  their  whistle  sounded  its  note  of  defiance. 
Thanks  to  the  energy  of  the  Queensland  Government  on 
February  2nd  a  sufficient  force  of  special  constables  was  organised 
to  cope  with  the  situation,  and  on  February  .'ith  they  started  some 
cars  with  a  posse  of  police  on  each,  amidst  popular  acclama- 
tion. Unfortunately  the  action  of  the  Federal  Judge  in  granting 
jurisdiction  to  the  strikers  and  in  summoning  Mr.  Badger  to  a 
compulsory  conference  in  Melbourne  on  February  13th  greatly  pro- 
tracted the  strike.  After  three  days'  session,  the  conference  came  to 
nothing,  and  the  judge  immediately  remitted  the  issue  to  his  Court, 
where  he  affirmed  the  right  to  wearthe  badge,  butwas  unable  to  com- 
pel the  re-instatement  of  the  discharged  employees.  In  the  mean- 
time, all  the  vacancies  having  been  filled,  the  men  whowenton  strike 
while  they  received  permission  to  wear  their  badges  found  them- 
selves without  work,  and  the  company  was  accordingly  placed  in  a 
position  to  plead  in  the  "  plaint '  that  it  had  no  dispute,  for  the 
reason  that  no  members  of  the  claimant  Association  were  in  its 
em'plbymetifc,  And  ihat  as  they  had  a  full  staff,  frttm  engineers  to 
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point  boys,  it  was  not  necessary  to  employ  any  of  them.  The  com- 
pany had  since  obtained  from  the  High  Court  a  prohibitive  injunc- 
tion ajrainst  the  award  pending  the  hearinfj-  of  the  principal  suit, 
which  they  were  hoping^  to  defeat  on  the  ground  of  jurisdiction. 
The  company  had,  of  course,  suffered  severely  in  traffic  and  in 
expenses  caused  by  the  strike,  but  they  had  been  sustained  by  the 
approva]  of  the  entire  community,  excepting  the  Labour  Unions, 
and  with  the  resumption  of  normal  conditions,  which  already 
obtained,  they  had  hopes  of  recovering  in  the  course  of  the  year  a 
large  part  of  the  los&.  At  any  rate,  they  were  encouraged  in  this 
anticipation  by  the  traffic  for  April,  which  was  a  record  return  for 
that  month.  He  regretted  to  say,  however,  that  the  health  of  Mr. 
Badger  h.ad  suffered  from  the  severe  strain  imposed  upon  him,  and 
they  had  accorded  him,  on  the  advice  of  his  physicians,  a  long  leave 
of  absence,  upon  which  he  hoped  to  enter  in  a  few  days.  Mr. 
Badger  was  the  pilot  who  weathered  the  storm,  and  it  was  the  in- 
tention of  the  board  before  tlie  close  of  the  proceedings  to  propose 
a  resolution  of  gratitude  to  him  for  his  signal  services.  They  had 
despatched  their  colleague,  Mr.  Hamilton,  and  the  secretary  (Mr. 
Woodrow),  to  Brisbane  to  take  stock  of  the  situation,  and  to  make 
the  best  arrangements  possible  for  filling  his  place  until  such  time 
as  he  might  be  restored  to  health  and  the  servifte  of  the  company. 

Mr.  Concaxnon  seconded  the  motion,  which  was  carried. 

Subsequently,  on  the  motion  of  the  Chairman,  seconded  by  Sir 
Thojias  Robinson  (Agent-General  of  Queensland),  a  most  cordial 
vote  of  thanks  was  passed  to  Mr.  Badger  for  his  devotion  to  the 
service  of  the  company,  and  this  was  ordered  to  be  cabled  to  him. 

Mr.  Wickstead  also  proposed  a  vote  of  thanks  to  the  staff  who 
remained  loyal,  and  this  was  agreed  to. 


Delhi  Electric  Tramways  and  Lighting  Co.,  Ltd. 

The  sixth  ordinary  general  meeting  of  the  shareholders  of  the 
above  company  was  held  on  Thursday  last  week  at  Basildon  House, 
Moorgate  Street,  E.G.,  Col.  Sir  Buchanan  Scott,  K.C.I.E.,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  he 
was  sure  the  shareholders  would  have  been  gratified  to  learn  the 
announcement  regarding  the  change  of  the  capital)  of  India 
from  Calcutta  to  Delhi.  This  change  would,  no  doubt,  result 
in  a  great  increase  of  business  to  the  company,  even  so  far  as  the 
existing  area  of  itt  operations  was  concerned,  and  with  a  view  to 
being  prepared  for  future  developments,  the  company  had  made  a 
formal  application  to  the  Government  for  the  extension  of  its  area 
of  operations.  They  would  appreciate  that  the  negotiations  would 
inevitably  occupy  some  time,  so  that,  while  the  change  had 
materially  improved  their  prospects,  they  were  not  likely  to  derive 
much  immediate  benefit  from  the  change.  Turning  to  the  figures 
in  the  report,  he  said  he  thought  the  shareholders  would  agree  that 
the  net  result  of  the  H  months'  operations  might  be  considered 
satisfactory.  The  net  revenue  from  the  combined  sections  was 
£7,832,  as  compared  with  £3,232  for  the  12  months  ended  October 
31st,  1910.  This  increase  was,  of  course,  largely  due  to  the  additional 
revenue  earned  during  the  period  of  the  Delhi  Durbar.  He  was  glad 
that  the  hope  expressed  at  the  last  meeting  with  regard  to  the  dis- 
appearance of  the  debit  balance  on  the  profit  and  loss  account  had 
been  realised.  After  making  good  the  whole  of  the  accumulated 
loss,  amounting  to  £1,912,  they  had  an  available  balance  of  £1,401, 
which  had  been  placed  to  the  credit  of  renewals  reserve  account. 
The  directors  considered  that  necessary  in  order  that  the  plant  and 
equipment  might  be  made  more  efficient,  and  they  would  now  be 
able  to  carry  out  several  alterations  which  had  unfortunately  to  be 
left  over  in  the  past,  owing  to  the  company's  financial  position. 
The  wiring  and  fittings  department  showed  a  profit  of  £272.  On 
the  debit  side  of  the  profit  and  loss  account  all  the  items  showed 
an  increase  over  the  figures  shown  in  the  1910  accounts.  The 
increase  under  al!  heads  was,  of  course,  very  largely  explained  by 
the  fact  that  the  accounts  covered  an  additional  period  of  two 
months.  The  net  profit  had  amounted  to  £3,313,  as  compared  with 
£457  in  1910.  The  passengers  carried  during  the  14  months  ending 
December  31st  last  numbered  2,957,4.50,  as  against  2,416,763  for  the 
corresponding  period.  The  receipts  per  passenger  had  amounted 
to  ■86d.,  as  compared  with  ■83d.  The  car-miles  run  totalled  437,429, 
as  against  436,928,  and  the  receipts  per  car-mile  had  risen  from 
4'59d.  to  5'79d.  The  electricity  portion  of  the  business  showed  that 
for  the  period  under  review  the  units  generated  had  amounted  to 
1,153,495,  against  824,777,  and  the  units  sold  to  498,657,  as  com- 
pared with  289,064.  The  average  revenue  per  unit  sold  from  all 
sources  had  been  5'4d.,  as  compared  with  5' Id.  The  consumers 
connected  numbered  173,  as  compared  with  203  in  1910,  but  the 
equivalent  in  8-c.P.  lamps  had  increased  from  2,169  to  5,528. 
The  total  consumers  connected  at  the  end  of  last  year  was 
685,  and  the  total  number  of  fans  865.  The  gross  receipts  from 
the  tramway  section  since  December,  1911,  had  been  rather  dis- 
appointing, but  this  was  partly  explained  by  reason  of  the  fact 
that  owing  to  certain  alterations  in  the  station  a  smaller  number 
of  cars  had  to  be  sent  out.  He  was  also  inclined  to  think  that  they 
were  suffering  from  an  inevitable  set-back  following  upon  a  period 
of  prosperity.  The  receipts  from  the  lighting  section  continued  to 
increase,  and  they  were  constantly  receiving  further  inquiries  for 
supply  of  current  for  motive  power,  chiefly  for  small  mills.  They 
hoped  to  be  able  to  expand  that  field  of  their  operations  very  con- 
siderably in  view  of  the  expansion  of  local  industry  consequent 
upon  the  change  of  capitals.  He  hoped  the  shareholders  would 
agree  with  him  that  the  accounts  showed  that  the  company  was 
now  in  a  much  more  favourable  position.  They  could  not,  un- 
fortunately, have  another  Durbar  this  year,  and  he  would  ask  the 
sh.areholders  to  bear  that  in  mind  when  considering  the  figures  for 
the  later  months  of  the  present  year,  but  with  the  additional 
growth    of  the    lightingr    section,    and    the    increased  dpmaVils  for 


power  to  which  ho  had  already  referred,  he  felt  sure  that  a  con- 
siderable extension  of  the  company's  business  was  assured. 

Mr.  T.  W.  Stratford- Andrews  seconded  the  motion. 

The  Chairman,  in  reply  to  questions,  said  the  attention  of  the 
board  had  been  directed  to  the  proposed  Jumna  power  scheme,  and 
they  had  been  in  negotiation  with  the  promoters,  who  were  very 
anxious  that  they  should  combine  with  them.  They  had  told  them 
that  if  they  could  give  them  a  supply  of  power  cheaper  than  they 
could  generate  for  themselves,  they  would  take  it  from  them,  but 
further  than  that  they  could  not  go.  They  could  come  in  against 
them  as  competitors  eventually  if  the  Government  gave  them  per- 
mission, but  he  did  not  think  that  a  very  likely  contingency. 

The  report  was  adopted. 


Rio  de  Janeiro  Tramway,  Light,  and  Power  Co.,  Ltd. 

The  report  for  1911  records  most  satisfactory  progress  in  all 
departments.  The  net  revenue,  after  deducting  all  operating, 
maintenance,  and  other  expenses  in  Rio  de  Janeiro,  amounted  to 
$6,781,006.  The  fixed  and  other  charges  of  the  subsidiary  com- 
panies, and  the  fixed  charges,  interest,  and  general  expenses  of  this 
company  amounted  to  $3,072,411,  leaving  a  surplus  of  $3,708,595. 
Four  quarterly  dividends  of  H  per  cent,  each,  amounting  to 
$1,960,912,  were  declared  and  paid  by  the  directors,  and  after  pro- 
viding for  the  sinking  fund  for  the  year  on  the  first  mortgage 
bonds — namely,  |i2 50,000 — and  transferring  $300,000  to  the  general 
/eserve  fund,  there  remains  $1,197,682,  which  has  been  added  to  the 
profit  and  loss  account.  The  amount  at  the  credit  of  profit  and  loss 
account  now  stands  at  $3,230,323.  As  an  extension  to  its  tramway 
system  the  company  has  acquired  the  Jacarepagua  Tramway  lines, 
a  suburban  tramway  of  ll  miles  in  length,  extending  from  the 
terminus  of  the  Cascadura  line  of  the  company.  The  line,  which 
was  formerly  operated  by  animal  traction,,  is  being  electrically 
equipped,  and  should  prove  a  profitable  undertaking,  in  addition  to 
becoming  a  valuable  feeder  to  the  company's  lines.  In  the  past 
year  there  were  built  in  the  company's  shops  and  added  to  the 
equipment  of  the  tramway  system  54  13-bench  cars  and  12  large 
freight  cars,  in  addition  to  trailer  cars,  street  sprinklers,  and  other 
miscellaneous  equipment.  The  electric  light  and  power  service 
shows  a  steady  growth.  There  are  now  installed  transformers  con- 
nected to  the  overhead  and  underground  systems  of  44,232-KW. 
capacity.  Owing  to  the  increase  in  the  consumption  of  power,  and 
in  order  to  be  in  a  position  to  cope  with  future  requirements,  it  was 
deemed  advisable  to  commence  work  at  once  on  the  tunnel  and 
canal  necessary  for  diverting  the  flood  waters  of  the  River  Pirahy 
into  the  basin  of  the  Rio  das  Lages.  The  diversion  of  this  river  will 
provide  additional  water  capable  of  developing  50,000  h.p.,  and  will 
enable  the  capacity  of  the  power  station  at  Rio  das  Lages  to  be  in- 
creased to  100,000  H.p.  when  the  growth  of  the  business  requires  it. 
This  work  will  be  pushed  to  completion  as  rapidly  as  possible. 
The  telephone  business  has  shown  satisfactory  progress.  On 
December  31st,  1911,  6,275  telephones  were  connected,  as  com- 
pared with  4,859  at  1910.  These  figures  do  not  include  the 
telephones  of  the  Interurban  Telephone  Co.,  of  Brazil,  of.  which 
there  were  721  on  December  31st,  1911.  The  Interurban  Telephone 
Co.,  of  Brazil,  was  acquired  by  this  company  early  in  1911,  and  its 
net  revenue  is  included  in  the  earnings  of  the  telephone  department. 
The  Interurban  is  operating  in  the  City  of  Nictheroy  with  long- 
distance lines  to  Petropolis  and  Rio  de  Janeiro,  the  latter  by  means 
of  a  submarine  cable  across  the  bay,  connecting  with  the  company's 
system.  Other  extensions  are  being  made  to  important  centres  in 
the  State,  and  this  telephone  system  should  prove  a  valuable 
acquisition  to  the  company,  and  should  add  materially  to  the  earn- 
ings of  the  telephone  department.  The  telephone  system  in  the 
city  has  also  been  extended  considerably,  and  it  is  the  intention  to 
increase  the  switchboard  capacity  to  10.000  lines,  in  order  to  care 
for  the  growing  demand  for  telephone  service.  During  the  year  the 
company  issued  $2,375,000  par  value  of  its  capital  stock,  being  the 
balance  of  the  $40,000,000  authorised  capital,  and  on  December  Sth, 
1911,  the  shareholders  in  general  meeting  sanctioned  the  increase  of 
the  capital  stock  from  $40,000,000  to  $50,000,000.  The  company 
also  issued  during  the  year  a  further  $1.000,Ono  of  the  English  issue 
and  Fs.12,580,000  (equivalent  to  £500,000)  of  the  French  issue  of 
its  50-year  mortgage  bonds,  bringing  the  combined  English  and 
French  issues  outstanding  to  £5,000,000.  In  the  past  year  a  subsid- 
iary company,  the  Companhia  Ferro-Carril  do  Jardim  Botanico. 
successfully  disposed  of  an  issue  of  5  per  cent,  bonds  amounting  to 
£1,200,000.  This  issue  was  mainly  for  the  purpose  of  retiring  an 
outstanding  bond  issue  bearing  7  per  cent,  interest.  A  reduction  of 
the  subsidiary  company's  fixed  char<:es  for  interest  has  therefore 
been  accomplished,  and  at  the  same  time  additional  capital  of  about 
£200,000  was  provided  for  the  development  of  its  undertakings. 


Stewarts  &  Lloyds.  Ltd. — According  to  the  Financier, 
the  directors  ha\ e  decided  to  issue  212,500  deferred  shares  of  £  1 
each.  It  has  been  decided  to  pay  an  interim  dividend  of  6d.  per  share 
(free  of  income-tax)  on  the  existing  deferred  shares  in  respect  of 
the  half-year  to  June  30th,  in  order  that  the  existing  deferred 
shares  may  receive  dividend  to  the  date  when  the  new  shares  begin 
to  rank. 

Mirrlees,  BicKerton  &  Day.  Ltd. — The  directors  have 

declared  a  dividend  of  7i  per  cent,  on  the  ordinary  shares  for  the 
year  ended  March      £337  is  carried  forward. 

Castner-Kellner  Alkali  Co.,  Ltd. — The  directors  have 

declared  an  interim  dividend  at  the  rate  of  15  per  cent,  per  annum 
for  the  haif-ypar  ended  March  31et. 
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Cliiswick   Electricity   Supply   Corporation,  Ltd. 

The  directors'  report  for  1911   stated  that  the  returns  from  the 

undertakinjTH      owned      by     the     Corporation    at    Chiswick    and 

AberyHtwyth  rthowed  fair  projrreBS,  and   the  number  of  consumerH 

added  durinp  the  year  indicated    a  Hati«factory  increase.     Durint^ 

the    year    £2,472    had    been    expended   on    capital    account    for 

machinery,    mainn,    services,  &c.      An  amount   of   £313   has  been 

written  off   for  depreciation,  and  it  in  projiosed  to  place  a  further 

sum  of  £()2i)  to  depreciation  reserve  fund  account,  making^  a  total 

contribution  for  the  year  in  respect  of  depreciation  of  £93:5. 

The  fifjures  below  show  the  Corporation's  liabilities  on  share  and 

loan  account  at  the  end  of  four  years  :— 

Year 1!)0h.  lUO'J.  1910.  1911. 

On  Bliares  ..     i:C'2,800        fr.-2,8fX)        ffi'i,800        i-(;2,800 

On  Loans  0Y.i,Om        i.H(),0O()        ilHO.COO        i80,(XX) 

Total £125,800      t'142,800      £142,800      ilH'i.HOO 

The  following  table  shows  the  increase  from  year  to  year 
in  the  number  of  consumers,  the  revenue  yielded  and  the  profits 
distributed  :  — 


Coo8unier». 

Revenue. 

Profits. 

1008 

i.raa 

,£11.867 

£C.834 

lilO!) 

1.875 

£15,129 

£7.592 

liUO 

2.081 

£15,404 

£7,5:-4 

1911 

2,287 

£i(;,3:w 

£7,363 

The  profits  made  by  the  Corporation  for  the  year  after  paying 
sinking  fund  premium  and  trustees'  fe€s  were  £7,3(>:?.  Out  of  this 
sum  interest  on  first  mortgfape  debenture  stock  amounting  to 
£3,000  had  been  paid,  leaving  a  balance  of  £3,763  to  the  credit 
of  the  net  revenue  account.  The  increase  in  the  revenue  for  the 
yenr  amounted  to  £934,  but  the  profits  had  not  benefited  by  the 
increase,  for  several  reasons.  As  in  the  previous  year,  the  account 
for  repairs  had  been  heavy  and  included  several  exceptional  items 
consequent  on  alterations  to  buildings  and  exchange  of  land  at 
Aberystwyth,  al.»o  an  item  in  respect  of  reconstructing  the  chimney 
stack  there.  The  item  of  rents,  rates  and  taxes  had  increased  by 
over  £350,  mainly  due  to  an  increase  in  the  rates  at  Chiswick. 
Outlays  incidental  to  opening  the  new  showrooms  at  Chiswick, 
and  certain  other  expenses,  together  with  the  increase  in  the 
amouat  written  off  for  depreciation,  disposed  of  the  remainder  of 
the  £934  increase  in  the  revenue,  with  the  result  that  there  was 
carried  to  the  net  revenue  account  £37  less  than  in  the  previous 
year.  The  results  of  the  year's  working,  after  placing  to  deprecia- 
tion reserve  fund  account  the  sum  above  mentioned,  would  enable  a 
dividend  of  5  per  cent,  for  the  year  to  be  paid  on  the  shares  of  the 
company.  The  directors  proposed  that  this  dividend  be  paid 
to  the  West  London  and  Provincial  Electric  Supply  Co.,  Ltd.,  on 
May  15fch. 


West  India  and  Panama  Telegraph  Co.,  Ltd. 

The  directors'  report  for  the  six  months  ended  December  31st, 
1911,  states  that  the  amount  to  credit  of  revenue  is  £40,6U4,  against 
£40.30(5,  and  the  expenses  have  been  £26,920,  against  £24,319.  The 
result  is,  therefore,  a  balance  of  £13,683,  plus  £1,695  interest  on 
investments,  and  £2,825  brought  forward,  making  an  available 
total  of  £18,204.  The  directors  recommend,  after  paying  first  and 
second  preference  dividend,  a  dividend  on  the  ordinary  shares  of  Is. 
per  share  (free  of  income-tax),  requiring  £4,416,  carrying  forward 
£2,018.  The  traffic  receipts  showed  an  increase  of  £1,833.  The 
expenses  of  repairing  cables  (after  deducting  the  amount  mentioned 
in  the  next  paragraph)  amount  to  £9,103,  as  compared  with  £7,620. 
During  the  half-year  the  company's  repairing  steamer,  Henri/ 
Jfolnies.  was  thoroughly  overhauled  in  accordance  with  Lloyds' 
requirements  for  her  No.  2  survey.  The  cost,  £l,3(il,  has  been 
charged  to  reserve  for  depreciation.  In  January  a  contract  was 
entered  into  with  the  Telegraph  Construction  and  Maintenance  Co. 
for  the  manufacture  of  109  knots  of  cable  for  stock,  which  have 
since  been  delivered  in  the  West  Indies.  The  exclusive  rights  con- 
ferred under  the  Spanish  concession  for  landing  cables  in  Porto 
Rico  expired  on  February  15th,  and  the  United  States  Government 
has  not  acceded  to  the  company's  application  for  an  extension  of 
those  exclusive  rights.  The  company  will,  however,  continue  to 
carry  on  lis  business  in  that  island. 


Mu.  W.  B.  KiNGSFORD  (chairman)  presided  on  Wednesday,  May 
15th,  at  Winchester  House,  E.G.,  over  the  meeting  of  the  company. 
He  said  that  the  total  revenue  for  the  half-year  was  slightly  more 
than  it  was  for  the  same  period  last  year.  Their  expenses  were 
£2,600  more,  mainly  owing  to  maintenance  of  cables  and  landline?. 
The  traflBc  receipts  for  the  half-year  were  £1,833  more  than  they 
were  in  the  corresponding  period  ;  but  as  against  that,  they  had  to 
spend  in  new  cable  £1,100  more  than  they  did  a  year  ago.  The 
half-year's  profit  was  £13,683,  which,  with  the  balance  brought 
forward  from  last  year  and  other  items,  made  up  an  available  total 
of  £18,203,  which  the  board  proposed  to  deal  with  in  the  manner 
stated  in  the  report.  During  the  half-year  they  had  increased  their 
investments  from  £80,867  to  £87,672.  They  would  have  seen  by 
the  report  that  their  exclusive  rights  in  the  Spanish  concession  for 
landlines  in  Porto  Rico  expired  on  February  15th.  The  con- 
cession was  granted  them  by  the  Spanish  Government  for  a  period 
of  40  years,  and  it  was  stipulated  that  during  that  period  no  other 
concession  could  be  granted  for  the  establishment  of  cables  between 
Porto  Rico  and  Cuba,  and  it  was  also  stipulated  that  when  the  con- 
cession expired  the  company  should  still  have  the  right  to  carry 
on  business  as  before.  After  the  Spanish-American  war  came  to 
an  end,  and  Porto  Rico  was  taken  over  by  the  Americans  in  1S99, 
the  company  continued  to  carry  on  their  business  under  the  terms 
of  the  concession,  and  the  United  States  Government  had  always 


most  scrupulously  respected  their  ezclnfiive  rights.  With  the  view  of 

obtaining  an  extension  of  their  conce«>;ion  he  went  tf>  V  ■'  .n 

last  .lune  to  submit  the  matter  to  the  United  Stat«-fi  ('• ,  nt 

for  its  favourable  consideration.  Amongst  thc-<i  with  whom  he 
bad  interviews  on  the  subject  waw  the  Secretary  for  War,  who«e 
department  had  charge  of  Porto  Rico  affairs.  He  told  him  that 
another  company  was  in  negotiation  for  landing  cables  in  Porto 
Rico,  and  at  his  request  he  (the  chairman^  sent  him  for  his  infor- 
mation a  long  statement  of  their  cat^e,  .setting  out  fully  tl  ]« 
on  which  they  asked  for  an  extension  of  their  exclusive  c  n. 
As  they  were  well  aware,  for  some  years  the  tendency  of  American 
policy  had  been  to  discourage  strongly  the  ^.-^rant  of  any  kind  of 
monopoly,  and,  as  stated  in  the  report,  the  United  States  Govern- 
ment had  not  acceded  to  their  application.  The  question  therefore 
of  competition  remained  in  their  hands.  He  might  mention  that 
in  connection  with  their  negotiations  they  reduced  the  rate  for  the 
handling  of  a  certain  class  of  traffic.  Recently,  from  time  to  time, 
statements  had  appeared  in  the  newspapers,  to  the  effect  that 
Americans  were  purchasirg  their  ordinary  shares,  and  that  to  thia 
cause  chiefly  was  attributable  the  rise  in  the  price  of  those  f-haree. 
The  board  had  repeatedly  officially  denied  the  truth  of  those  state- 
ments, and  he  took  that  opportunity  of  emphatically  confirming 
those  denials.  They  had  on  the  register  2.200  shareholders,  of 
whom  four  only  resided  in  America  ;  those  four  had  been  on 
their  books  for  periods  varying  from  22  to  35  years,  and  they  held 
between  them  635  ordinary  shares  all  told.  So  far  from  large 
blocks  of  ordinary  shares  having  been  purcha.-ied  with  the  view  of 
obtaining  the  control  of  the  company,  of  late  there  had  been  a 
noticeable  increase  in  the  number  of  their  shareholders  whose 
holdings  were  small.  There  were,  therefore,  no  indications 
whatever  in  support  of  the  statements  to  which  he  had 
referred.  The  traffic  receipts  for  the  current  half-jear  showed 
a  slight  decrease.  He  thought,  however,  it  was  generally  agreed 
that  business  in  the  West  Indies  was  doing  well,  and  that  it  showed 
a  steady  tendency  to  do  better. 

Mr.  H.  Holmes,  in  seconding  the  motion,  said  the  statements 
which  had  gone  about  had  done  a  great  deal  of  injury,  and  had 
induced  people  to  buy  shares  who  hat'  no  knowledge  of  the  oast 
history  of  the  company.  People  had  bought  shares  at  inflated 
prices. 

Mr.  Birks  said  that  amongst  the  statements  which  had  been 
made  was  that  the  company  would  greatly  benefit  by  the  opening  of 
the  Panama  Canal  in  respect  of  the  land  they  held  there,  whilst 
another  paper,  commenting  on  the  question  of  control,  said  that  the 
balance  of  voting  power  had  been  vested  for  many  years  past  in  one 
of  the  organisations  formed  to  finance  the  cable  industry. 

The  Chairman  said  the  company  held  no  land  in  Panama,  and 
knew  nothing  of  anyone  holding  any  control  of  the  company. 
Such  a  statement  was  absolutely  devoid  of  fact. 

The  report  was  adopted,  and  the  meeting  closed  with  a  vote  of 
thanks  to  the  board  and  stafif,  on  the  motion  of  Mr.  Bihks. 


Western  Telegraph  Co..  Ltd. 

The  meeting  of  this  company  was  held  dn   Wednesday  last  wetk 
at  Electra  House,  Sir  J.  Wolfe  Barry  presiding. 

The  Chairman,   in   moving    the  adoption   of    the   report   ^^see 
Electrical  Review,  page  764).  said  that  no  exceptional  political 
or  commercial  circumstances  had   occurred  in  any  of  the  South 
American  countries  which  were  served  by  the  company.    The  recent 
history  of  those  States  was  one  of  steady  development  of  the  vast 
resources  with  which  most  of  those  lands  were  endowed,  resulting 
in  much  progress   in  business,  which   was  reflected  in  increased 
demands  on  their  cable  system.     The  company  thus  transmitted  an 
increased  number  of  messages  in  the  six  months  under  considera- 
tion, but  the  revenue  therefrom  was  practically  the  same  as  for  the 
corresponding  six  months  of   1910.     The  explanation  of  this  wa: 
that  a  lower  tariff  was  in  force  during  the  latter  half  of  1911.  With 
regard  to  this  year,  during  the  four  months  ended  April  30th  there 
was  a  satisfactory  increase  in  revenue,  but  on  1st  inst.  the  board 
decided  that  it  was  time  that  the  international  tariffs  with  South 
America  should  be  further  reduced  by  lOd.per  word,  and.  of  course, 
they  could  not  yet  see  the  outcome  of  this  reiuction.     It  wa'*  one 
which  must  be  a  great  boon  to  all  concerned  in  the  future  of  the 
great  countries  which  they  served.     The  total  reductions  of  tariff 
made  since  the  first  half  of  1910  would  amount  to  Is.  od.  per  word. 
With  reference  to  the  expenses  for  the  half-year  ended  December 
last,  those  in  London  showed  a  net  increase  of  £2'^S.  and  at  the 
stations  and  agencies  an  increase  of  £13,234.     The  principal  item 
in  this  latter  amount  was  an  increase  of  over  £6.u00in  salaries 
and  wages,  due  to  annual  promotions,  and   an  increase  of   40  in 
the  number  of  the  staff — viz.,   four  Europeans  and  36  Brazilians 
and  Argent'nes.     The  cost  of  agencies  was  more  by  £740.     Rent, 
taxes,  &c.,  showed  an  increase   of    £1,078,  principally  in  respect 
of  Buenos  Ay  res  and   the  Azores.    The  maintenance  of  landlines, 
electrical  instruments,  &c.,  was  more  by  £915.     Under  the  head  of 
repairs  and  renewal  of  furniture  were  included   some  exceptional 
items,  viz ,  refrigerating  apparatus  for  St.  "Vincent,  outside  drum 
clocks  for  six  stations,  and  pneumatic  tubes  for  two  stations.    These 
accounted  for  the  increase  of  £840.     The  advertising  account  was 
increased  by  £347.     Legal  expenses  were  higher  by  £2.f>73  in  con- 
sequence of   the  lawsuit  to  which  he   referred  at  the  last  meeting. 
Expenses  of  t^-aining  the  staff  were  deertased  by  £655.     Amongst 
the  other  expenses,  staff  assurance  and  pension  funds  showed  an 
increase  of   £133,  electrical  and   other  technieal   departments   an 
increase  of  £518,  and  cost  of  landlines  occasioned  by  the  removal  of 
the  landing  place  of  their  seven  cables  at  Pernambuco  was  increased 
during  the   half-year   by   £4,490.     The  work   being  only  recently 
completed,  there  would  be  a   further  additional  charge  for  this 
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alteration  of  the  cables  in  the  current  half-year.  Thia  expenditure 
was  necessitated  by  harbour  improvements  which  were  being  carried 
out  by  the  State,  and  they  hoped  to  obtain  compensation  for  the 
expense  which  the  company  had  had  to  incur.  Interest  on  loans 
during  the  corresponding  period  of  1910  amounted  to  £1,269,  but 
there  was  no  charge  under  this  head  in  the  half-year  under  review. 
The  ships  and  expenses  attending  the  maintenance  of  cables 
showed  a  net  decrease  of  £21,930,  as  compared  with  1910,  when  a 
repairing  ship  was  chartered  at  a  cost  of  £18,000  to  relieve  the 
Norseman,  which  had  to  come  home  for  survey  and  repairs.  After 
providing  £16.378  for  debenture  stock  interest,  and  £7,87i  for 
income-tax,  there  remained  a  balance  of  £248.302  ;  to  this  was  added 
£4,390,  brought  forward  from  June  30th  last,  making  a  total  of 
£252,691.  First  and  second  interim  dividends,  amounting  to 
£62,379,  had  been  paid,  and  after  transferring  £160,000  to  the 
reserve  fund,  and  £10,000  to  the  land  and  buildings  depreciation 
fund,  there  remained  a  balance  of  £30,312,  which  was  carried 
forward. 

Sir  J.  Denison  Pendeb  (deputy  chairman)  seconded  the  motion, 
and  the  report  was  adopted. 


West  London  and  Provincial  Electric  Supply 

Co.,    Ltd. 

Sir  T.  Brooke  Hitching  presided  at  the  offices,  14,  Ironmonger 
Lane,  E.G.,  on  May  15th,  over  the  twelfth  ordinary  general  meeting 
of  the  above  company. 

In  moving  the  adoption  of  the  report,  the  Chairman  said  all  the 
shareholders  had  received  the  reports  of  both  the  West  London  and 
Provincial  Electric  Supply  Co.  and  of  the  Chiswick  Electricity 
Supply  Corporation.  All  the  shares  of  the  latter  company  were 
held  by  the  West  London  and  Provincial  Co.  By  a  reference  to  the 
Chiswick  accounts  (see  p.  853)  they  would  see  a  tabulated  statement 
showing  the  profits,  the  number  of  consumers,  and  the  revenue  for 
the  past  12  years.  They  would  see  that  so  far  as  the  consumers  were 
concerned  every  year  had  shown  an  increase,  and  the  same  thing 
applied  to  revenue.  With  regard  to  profits,  that  was  the  first  year 
in  which  the  profits  were  slightly  smaller  than  in  the  preceding 
year.  The  diminution  was  less  than  £200,  and  was  accounted  for 
by  the  fact  that  there  had  been  several  exceptional  items  of  ex- 
penditure consequent  on  alterations  to  buildings,  exchange  of  land 
at  Aberystwyth  and  the  construction  of  a  chimney  stack  there. 
He  was  sorry  to  inform  them  that  the  item  of  rates  and  taxes  had 
increased  by  about  £350  at  Chiswick.  There  were  certain  other 
expenses  they  did  not  have  in  the  preceding  year,  and  had  it  not 
been  for  these  there  would  have  been  a  fair  increase  in  the  profits. 
This  year  the  directors  felt  it  incumbent  upon  them  to  make  pro- 
vision for  a  larger  sum  for  depreciation,  although  he  believed  the 
machinery  and  works  were  kept  up  to  the  highest  point  of  perfec- 
tion. On  that  account  the  Chiswick  Co.  had  allocated  a  smaller 
sum  to  the  West  London  Co.  This  would  permit  of  them  paying 
the  cumulative  preference  dividend  of  6  per  cent.,  but  they  were 
not  able  this  year  to  pay  the  interest  on  the  4^  per  cent,  funding 
certificates.  As  these  certifiiiates  were,  however,  cumulative,  the 
shareholders  must  look  upon  that  as  a  pleasure  deferred. 

Mr.  W.  B  Esson,  managing  director,  seconded  the  motion. 

A  Shareholder  asked  whether  the  National  Welsh  Museum  at 
Aberystwyth  would  not  tend  to  increase  the  revenue  of  the 
company  ? 

The  Chairman  said  the  returns  from  Aberystwyth  were  a  little 
up  that  year,  and  they  hoped  to  find  them  increase.  It  would,  of 
course,  be  some  time  before  the  Museum  was  completed.  The 
Government  and  other  people  wore  spending  a  good  deal  of  money 
in  Aberystwyth,  which  he  hoped  would  result  in  their  undertaking 
there  showing  an  improved  profit  in  future.  There  had  been  some 
negotiations  for  the  sale  of  the  undertaking  at  Aberystwyth,  but 
he  was  not  in  a  position  to  say  yet  whether  they  were  likely  to 
come  to  anything.  He  thought  Aberystwyth  was  a  place  of  con- 
siderable promise. 

The  report  was  adopted. 


West  African  Telegraph  Co.,  Ltd. 

Sir  John  Denison  Pender,  K.C.M.G.,  presided  on  May  15th,  at 
Electric  House,  E.C.,  at  the  meeting  of  this  company.  In  moving 
the  adoption  of  the  report  (see  Elec.  Rev.,  page  765),  he  said 
that  the  total  revenue  was  £54,932,  compared  with  £61,797  in 
1910,  but  this  difference  was  accounted  for  by  the  Portuguese 
guarantee  having  come  to  an  end  in  September  last.  The  loss  of 
traffic  had  to  a  certain  extent  been  modified  by  an  item  of  £1,539 
to  the  credit  of  the  loss  on  exchange  account,  for  £1,539  interest 
and  dividend  on  the  reserve  fund,  so  the  actual  loss  on  revenue 
account  was  £6,875.  As  regarded  the  expenditure  in  1911,  it  was 
£26,051,  against  £20,923  in  1910,  an  increaseof  £5,128,  but  this  was 
chiefly  owing  to  repairs  to  cables.  During  the  year  there  were 
light  repairs  which  entailed  an  average  of  about  10  knots  of  new 
cable  being  put  in  at  each  repair.  There  was  also  the  bonus  to  the 
stafif  in  commemoration  of  King  George's  accession,  which  cost 
something  like  £500.  The  only  item  of  interest  with  regard  to 
traffic,  was  that  they  had  instituted  a  half- rate  plain-language 
traffic.  It  was  not  brought  in  really  for  the  merchants,  or  for 
commercial  work,  because  their  codes  were  so  good  that 
they  could  get  a  much  greater  benefit  than  by  a  half- 
r&te  plain-language  rate.  It  was  felt,  however,  that  there 
might  be  what  he  might  term  a  class  of  social  traffic— people 
wishing  to  send  plain-language  messages  to  their  relatives,  and 
BO  on.    He  thought  the  Portuguese  subsidy  wantud  some  explana- 


tion. Ever  since  the  institution  of  the  company  the  Portuguese 
Government  had  given  them  a  subsidy,  but  this  came  to  an  end 
in  September  last,  and  now  the  company  received  nothing  from 
Portugal.  Of  course  the  directors  had  been  looking  forward  to 
this  for  a  considerable  time,  and  they  had  put  a  substantial 
amount  to  reserve.  The  subsidy  amounted  in  1910  to  £21,121, 
and  in  1911,  when  it  only  ran  for  part  of  the  year,  it  came  to 
£11,545.  He  thought  the  provision  they  had  made  for  the  future 
would  not  only  prevent  any  diminution  of  dividend,  but  they 
would  also  be  able  to  put  a  considerable  amount  to  reserve  fund, 
although  not  so  much  as  in  the  past.  Therefore,  he  did  not 
think  there  was  any  possibility  whatever  of  the  dividend  being 
reduced.  The  reserve  fund  now  stood  at  the  big  figure  of 
£284,392,  as  they  had  added  about  £16,000  since  1910.  They 
proposed  to  pay  the  usual  dividend  of  4  per  cent. 

Sir  H.  C.  Mance  seconded  the  motion,  and  the  report  was 
adopted. 

Swiss  Electrical  Companies. 

The  Soeiete  Financiere.  pour  Euf reprises  Electrlques  aux  Etats- 
Unis,  of  Geneva,  realised  net  profits  of  £15,200  on  its  investments 
in  electrical  undertakings  in  the  United  States  in  1911,  this  sum 
comparing  with  £6,000  in  the  previous  year.  A  dividend  of  6  per 
cent,  has  been  declared  as  against  no  distribution  in  1910. 

7%e  Societe  Franco- Suisse  pour  V Industrie  Electriqve,  of  Geneva, 
which  is  interested  in  many  tramway  and  lighting  and  power 
stations,  reports  net  profits  and  balance  forward  amounting  to 
£52,000  for  1911,  as  contrasted  with  £43,000  in  the  preceding 
year.  After  placing  £4,700  to  the  reserve  fund  a  dividend  of  4i 
per  cent,  has  been  declared  as  against  4  per  cent,  in  1910.  The 
value  of  the  securities  in  portfolio  and  of  other  investments  is 
returned  at  £1,670,000,  whilst  advances  and  other  debtors  represent 
a  further  sum  of  £560,000. 

The  directors  of  the  Societe  MetaUurtjique  des  Proccdcs  Paul  Glrod, 
of  Neuenburg,  intend  to  recommend  at  the  forthcoming  meeting  that 
the  ordinary  share  capital  should  be  reduced  by  one  half  and  then 
increased  by  a  corresponding  amount  by  the  issue  of  preference 
shares.  Since  190S,  when  a  dividend  of  7?  per  cent,  was  paid,  no 
distribution  has  been  made  on  the  share  capital,  which  was  fixed  at 
£72,000  on  the  formation  of  the  company  in  1903,  and  has  been 
gradually  increased  to  £480,000.  It  is  stated  that  the  technical 
results  obtained  by  the  undertaking  are  favourable. 

The  Schweizerische  Gesellschaft  fur  Elektrische  Industrie,  of 
Basle,  which  is  an  investment  and  trust  company  closely  associated 
with  the  Siemens  &  Halske  Co.,  states  that  all  the  undertakings 
under  its  control  experienced  a  satisfactory  development  in  1911. 
As  net  profits  the  accounts,  after  deducting  interest  on  the  loan 
capital  of  £1,200,000,  show  the  sum  of  £51,000,  as  compared  with 
£48,000  in  1910.  A  dividend  at  the  rate  of  7  per  cent,  has  been 
approved  on  the  ordinary  share  capital  of  £400.000,  this  being  the 
same  rate  as  in  1910,  whilst  the  new  shares  of  £400,000  participate 
in  the  distribution  at  the  same  rate  for  six  months. 


French  and  Italian  Thomson -Houston  Companies. 

— The  report  of  the  Compagnie  Francaise  Thomson-Houston  states 
that  the  yield  from  investments  and  technical  working  and  subsi- 
diary receipts  amounted  to  £274,000  in  1911,  as  contrasted  with 
£273,000  in  the  previous  year.  After  making  provision  for  general 
expenses  and  interest  on  loans,  the  accounts  exhibit  a  net  surplus  of 
£153,000,  as  against  £154,000  in  1910.  It  is  proposed  to  pay  a 
dividend  of  £1  5s.  per  share,  as  compared  with  £1  48.  in  1910  on  a 
share  capital  of  £2,400,000,  the  slight  increase  beiner  rendered 
possible  owing  to  the  legal  reserve  fund  having  already  reached  the 
maximum  of  10  per  cent,  of  the  capital.  The  directors  of  the 
A.E.G.-Thomson-Houston,  of  Milan,  report  an  advance  in  the  turn- 
over of  1911,  notwithstanding  *he  unfavourable  situation  of  the 
industry.  The  new  works  in  Milan  were  in  full  operation,  and 
produced  a  considerable  portion  of  the  machinery  sold.  The  traction 
department  completed  the  single-phase  railway  between  Naples  and 
Piedimonte,  which,  at  a  working  pressure  of  11,000  volts,  represents 
the  highest  tension  of  a  contact  railway  in  Italy.  After  writing  off 
£6,000  for  depreciation,  as  in  the  preceding  year,  the  accounts 
indicate  net  profits  of  £23,000,  as  against  £19,000,  and  a  dividend 
is  in  contemplation  at  the  rate  of  (>  per  cent,  on  share  capital  of 
£360,000,  being  the  same  as  in  1910.  It  appears  that  the  company, 
in  addition  to  having  become  associated  with  the  Berlin  A.E.G. 
some  time  ago,  has  now  acquired  the  shares  of  the  Italian  Lahmeyer 
Co.,  which  has  gone  into  liquidation,  and  has  taken  over  that  com- 
pany's business. 

Continental. — Geemany. — The  German-South  Ameri- 
can Telegraph  Co.,  of  Cologne,  reports  a  net  profit  of  £49,359  for 
the  last  financial  year,  as  compared  with  only  £43,808  in  the  pre- 
ceding 12  months.     The  dividend  is  being  maintained  at  6  per  cent. 

The  balance-sheet  of  the  Felten  iV;  Guilleaume  Carlswerk  Gesell- 
sc.haft,  of  Mulheim,  for  the  last  financial  year,  shows  a  net  profit  of 
£212,276,  as  compared  with  £142,055  in  the  preceding  12  months. 
The  dividend  is  being  increased  from  4  per  cent,  to  6  per  cent. 

France. — La  Compagnie  Continentale  Edison,  of  Paris,  reports  a 
net  profit  of  £152,455  for  the  last  financial  year,  as  compared  with 
£134.708  in  the  preceding  12  months. 

Belgium. — The  Scci^ie  des  Accumulateurs  Tudor,  of  Brussels, 
reports  a  profit  of  £8,026  for  the  last  financial  year. 

llobart  Electric  Tramway  Co.,  Ltd.— A  further  divi- 
dend is  announced  of  5  per  cent,  on  the  shai;,d,  making  7i  per  cent, 
for  the  year. 
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Prospectuses. — Tha  Nagpvr  Elextric  Light  ami  Power 
(.'it.,  Ltd.  We  have  received  a  copy  of  the  prospectus  of  this  com- 
pany, which  was  circulated  in  India  in  March,  offerint,'  for  Hub- 
pcription  2o,00(i  sharea  of  Rh.  25  each,  with  4  per  cent,  per  annum 
dividend  pruaranteed  by  the  Municipal  Committee  of  Nagpur  for 
eeven  yearn  from  the  completion  of  the  installation  by  the  con- 
tractors. It  is  stipulated,  however,  that  if  during  that  period 
profits  are  earned  sufficient  to  justify  the  declaration  of  a  dividend 
in  excess  of  6  per  cent,  per  annum,  one-half  of  the  excess  profits 
shall  be  i)aid  to  the  municipality.  The  chairman  of  the  directors 
is  Divan  Bahadur  Sir  Kasturchand  Dapa.  K.C.I.E.,  and  the  whole 
of  the  eight  other  directors  are  natives  of  India.  Messrs  Crompton 
and  Co.,  Ltd.,  of  Chelmsford  and  BomV)ay,  are  engineers  and  con- 
tractors for  the  construction.  Arrangements  have  been  made  for 
the  lighting  of  17i  miles  of  streets  with  600  lamps,  each  of  .SO  to 
40  C.P.,  for  the  annual  sum  of  Rs.  11,000.  Messrs.  Crompton  have 
contracted  to  erect  the  generating  station,  complete  with  mainf, 
&c.,  for  Rs.  315,875,  and,  if  required,  they  will  run  the  station  on 
terms  to  be  arranged. 

The  Jtosr  AvtomdtU;  Target  Co.,  Ltd. — We  have  received  a  copy  of 
the  prospectus  in  which  this  company  .offers  for  subscription  19,000 
shares  of  £1  each.  The  nominal  capital  is  £35,000.  The  inventor 
and  vendor  is  to  take  as  his  purchase  price  £4,000  in  cash  and 
£16,000  in  fully-paid  shares,  and  he  will  pay  the  preliminary 
expenses  (about  £  1,001)).  The  object  of  the  company  is  to  purchase 
the  British  and  Colonial  patent  rights  of  S.  A.  M.  Rose  in  the  Rose 
electric  recording  target,  with  which  our  readers  are  already 
familiar.  The  British  patent  is  No.  2,708,  of  1908.  A  suitable 
factory  building  near  London  is  under  consideration,  and  it  is 
proposed  that  Mr.  Rose  shall  be  technical  adviser  to  the  company 
and  manager  of  its  factory  for  two  years.  It  is  stated  that 
estimates  have  been  prepared  of  manufacturing  cost,  and,  judging 
from  inquiries  received,  it  is  anticipated  that  the  demand  will  be 
such  as  to  enable  the  earnings  during  the  first  year  to  reach  a  total 
suflBcient  to  pay  a  dividend  of  not  less  than  10  per  cent,  on  the 
capital,  and,  in  addition,  provide  for  depreciation  and  reserve. 
There  is  no  information  vouchsafed  to  guide  the  would-be  investor 
as  to  whether  this  is  a  modest  or  an  extravagant  estimate.  A 
dividend  of  10  per  cent,  in  the  first  year,  however,  strikes  us  as 
being  a  little  optimistic,  if  we  bear  in  mind  that  the  factory  is 
only  being  considered,  and  that  only  "inquiries"  have  been 
received.  The  only  information  given  bearing  on  the  probable 
future  earnings,  is  a  statement  of  the  number  of  rifle  clubs,  ranges, 
<S:c.,  in  England  with  which  business  may  be  done,  but  the  company 
retains  for  six  months  the  right  to  purchase  all  the  foreign  patents, 
and  can  extend  the  option  over  another  six  months  by  paying  £250. 

Callendrra  Share  and  Inrestmi'tit  Tntst,  Ltd. — This  company  has 
been  offering  for  subscription  an  issue  of  £115,000  5  per  cent,  first 
mortgage  debenture  stock,  the  issue  being  guaranteed  as  to 
principal,  interest,  premium  and  sinking  fund  by  Callender's  Cable 
Co.  The  company  will  deal  with  the  shares,  debentures  and  deben- 
ture stock  of  other  companies  (mentioned  in  the  prospectus)  which 
the  company  acquired,  on  its  formation,  from  Callender's  Co.  The 
matter  was  referred  to  at  the  recent  annual  meeting  of  the  latter 
company. 

JiHtixk  Coliimhia  Telephone  Co.,  Ltd. — Messrs,  Brown,  Shipley 
and  Co.,  recently  offered  £400,000  4i  percent,  first  mortgage  deben- 
ture stock  in  this  company  at  £94  10s.  per  cent.,  and  5,0li0  6  per 
cent,  cumulative  preference  shares  of  flOO  each,  at  98^  per  cent. 

Stock     E.\cbang:e    Notices. — Applications    have    been 

made  to    the    Stock    Exchange    Committee  to   appoint  a  special 

.settling  day  in  and  grant  a  quotation  to  : — 

Alby  United  Carbide  Factories,  Ltd.— Further  issue  of  150,000  5i  per  cent, 
cumulative  preference  shares  (convertible  until  June  30lh,  1916)  of  J;i  each,  10s. 
paid,  (Nos.  400,001  to  550,000). 

And  to  appoint  a  special  settling  day  in  : — 

Compania  de  Electricidad  de  la  Provincia  de  Buenos  Aires,  Ltd.— 250,000 
shares  of  ^£4  each,  fully  paid  (Nos.  1  to  250,000)  (share  warrants  to  bearer). 

Applications  have  been  made  to  the  Committee  to  allow  the 
following  securities  to  be  quoted  in  the  Official  List : — 

Consolidated  Gas,  Electric  Lii,'ht  and  Power  Co.,  of  Baltimore.— 8700,000 
additional  common  stock,  in  shares  of  .$100  each. 

United  Electric  Tramways  of  Monte  Video,  Ltd.— £100,000  additional  5  per 
cent,  first  debenture  stock. 

The  S.  and  II.  Co.  in  Russia.— The  report  for  l nil 

of  the  Russian  Electrotechnical  Worxs  of  Siemens  &  Haltke, 
St.  Petersburg,  states  that  increasing  business  had  rendered  it 
necessary  to  extend  the  workshops,  which  had  now  been  com- 
pleted. The  new  shops  were  mainly  devoted  to  the  construction 
of  dynamos,  motors  and  transformers,  whilst  the  production  of 
apparatus  for  heavy  currents  for  all  branches  of  light  currents 
was  continued  in  the  old  works.  During  1911  the  trade  develop- 
ment made  further  progress  and  favourably  influenced  the  working 
results,  which  showed  an  increase.  Including  the  balance 
forward  the  accounts  show  a  surplus  of  £52,000,  as  compared 
■^ith  £42,000  in  1910.  After  allocating  £10,000  to  depreciation, 
and  placing  £2,500  to  the  reserve  fund,  it  is  proposed  to  pay  a 
dividend  of  6  per  cent,  on  the  share  capital  of  .4-560,000,  this 
contrasting  with  5  per  cent,  in  1910.  A  fresh  increase  in  orders 
is  reported  to  have  taken  place  in  the  new  financial  year. 

Spanish  and   General   Wireless  Trust,   Ltd.— The 

statutory  meeting  of  this  company  was  held  on  May  9th  at  the 
Hotel  Metropole,  London,  Mr.  G.  C.  Isaacs,  presiding.  The  chair- 
man said  that,  of  the  249,007  shares  allotted,  24  7.000  had  been 
allotted  in  payment  of  12,350  bearer  shares  of  500  pesetas  each  in 
La  Compania  Nacional  de  Telegrafia  sin  Hilos.  That  was  the  extent 
of  the  company's  business  transactions  to  that  date.  The  company 
mentioned  was  formed  in  December  1910  in  Spain,  under  Spanish 


laws,  to  secure  the  Marconi  rights  for  Spain  and  Spanish  Coloniea, 
and  to  erect  a  number  of  high-power  and  ship  stations  under  a  con- 
cession from  the  Spanish  Government.  A  contract  was  entered  into 
Ijetween  the  Spanish  company  and  the  Marconi  Wirelefs  Telegraph 
Co.  for  the  erection  of  these  stations.  The  first  were  erectf<l  in 
Teneriffe  and  Las  Palmas,  in  the  Canary  Islands,  Cadiz,  Vigo, 
Barcelona  and  Sadler,  on  the  Island  of  Majorca.  The  last  was  com- 
pleted at  Aranjuez  (Madrid).  All  thete  stations  were  now  at  work 
communicating  between  the  shore  and  shipe  at  sea,  and  were  ready 
for  the  conduct  of  an  international  telf-graph  service.  A  consider- 
able business  was  being  done  between  Spain  and  the  Canary  Iwlands. 
When  the  war  in  Tripoli  ended,  arrangements  would  \a:  made  to 
open  up  the  service  between  Spain  and  Italy,  and  it  was  contem- 
plated that,  before  long,  a  service  would  be  conducted  between 
England,  Spain,  and  the  Canary  Islands.  This  would  involve  a 
service  from  the  Canary  Islands  and  Spain  to  the  U.S.A.  and  Canada 
through  England. 

Oflficial     Announcements     re     (ompanies.  —  The 

following  companies  will,  unless  cause  is  shown  to  the  contrasy,  be 
struck  off  the  register  within  three  months,  and  will  accordingly 
be  dissolved  : — 

Cape  Town  Cairo  Railway  and  Tele(,'raph  Combination  Syndicate,  L^** 

Chorley  and  District  Tramways,  Ltd. 

De  Martis  Electric  Storage  Syndicate,  Ltd. 

Electrical  Trolley  Head  Co.,  Ltd. 

Electrical  Entertainment  Syndicate,  Ltd. 

Electrical  Ordnance  Co.,  Ltd. 

Electro-Metallurgical  Syndicate,  Ltd. 

Electro  Scrip  Sign  Co.,  Ltd. 

Gravity  Flame  Arc  Lamps,  Ltd. 

Eart-Durtnall  Syndicate,  Ltd. 

Holmfjuist  Electrical  Co.,  Ltd. 

Ljungstrom  Engine,  Boiler,  and  Condenser  Co.,  Ltd. 

Mersea  Motor  and  Electric  Co.,  Ltd. 

Mountain  &  Gibson  &  Thornewill,  Ltd, 

National  Radium  Trust,  Ltd. 

Palmer  &  Co.  (Electricians),  Ltd. 

Perth  Traction  and  Development  Co.,  Ltd, 

PoUak-Virag  Telegraph  Co.,  Ltd. 

Premier  Electric  Institute,  Ltd. 

Steel  Wings  Wind  Turbine  (C,  Ltd. 

Technical  Press  Bureau,  Ltd. 

Wireless  Syndicate,  Ltd. 

Aastrian   Nauufaetnrinif  Works. — The  directors  of 

Felten  ,.^  Guilleaume,  A.G.,  of  Vienna,  report  that  remunerative 
employment  was  provided  for  the  company's  works  in  1911,  by  the 
extension  of  the  telephone  network  in  Vienna,  whilst  the  ironworks 
in  Styria  derived  advantage  from  the  increasing  demand  in  the 
iron  and  steel  industry.  The  net  profits  are  returned  at  £102,000, 
or  £17,00(t  more  than  in  1910.  The  provision  made  for  deprecia- 
tion absorbs  £17,000,  and  the  balance  permits  of  the  payment  of  a 
dividend  of  16i  per  cent.,  as  against  15  per  cent,  in  1910.  A 
favourable  opinion  is  entertained  of  the  prospects  for  the  current 
year,  as  the  development  of  the  Vienna  telephone  system  is  being 
continued,  and  the  company  has  secured  large  orders.  Large  ex- 
tensions of  the  telephone  networks  are  also  proceeding  in  provincial 
towns,  and  progress  is  being  made  in  connection  with  light  and 
power  supply  works  and  in  the  erection  of  new  works. 

The  report  of  the  A. E.G.  L'nion  Elektrizitiits  Gesellschaft,  of 
Vienna,  states  that  the  general  industrial  revival  in  1911  exercised 
a  favourable  influence  on  the  company's  business.  The  volume  of 
orders  was  the  highest  during  the  existence  of  the  company,  and 
the  orders  brought  over  into  1912  were  substantially  larger  than 
was  the  case  a  year  ago.  As  gross  profits  the  accounts  indicate  the 
sum  of  £110,000,  as  contrasted  with  £93,000  in  1910.  After  meet- 
ing general  expenses  and  apportioning  £14,000  to  depreciation,  the 
net  profits  amount  to  £44,000,  as  against  £33,0('0  in  the  previous 
year.  It  is  intended  to  pay  a  dividend  of  7  per  <»nt.,  being  the 
same  rate,  although  on  less  capita.'   as  in  1910. 

Shan^chai    Electric    Construction    Co.,    Ltd. —  The 

directors'  report  states  that  the  accounts  for  the  year  to  December 
31st  show  a  profit  of  £14,139,  as  compared  with  4:7,583  for  1910. 
The  total  standing  to  credit  of  profit  and  loss  account  at  the  end  of 
the  year,  including  the  balance  brought  forward,  was  £20,773, 
which  has  been  disposed  of  as  follows  : — Amount  written  off 
general  expenditure  during  construction,  £7,4  72  ;  tranhfer  to 
reserve  for  renewals,  £10  000;  carried  forward,  £3,301.  Sub- 
stantial progress  has  again  been  made  in  the  number  of  passengers 
carried,  the  traflic  receipts  per  car-mile,  the  gross  earnings  and  the 
net  operating  receipts.  This  improvement  has  been  obtained  by 
continuing  the  policy  of  popularising  the  cars  by  means  of  more 
attractive  short-distance  fares.  The  percentage  of  loss  by  exchange 
on  subsidiary  coinace  was,  on  the  average,  somewhat  lower  in  1911 
than  in  lulO,  but  has  recently  shown  a  tendency  to  increase.  The 
loss  under  this  head  for  the  year  was  £15,477,  equivalent  to  over 
4?  per  cent,  on  the  capital  of  the  company.  The  30  trailers 
referred  to  in  the  last  report  were  in  use  for  a  considerable  portion 
of  the  year,  with  satisfactory  results.  The  capital  expenditure  for 
the  year,  amounting  to  £11,526,  which  was  mainly  in  respect  of 
the  additional  rolling  stock  and  the  wayside  car-shed  required  for 
its  accommodation,  has  been  met  out  of  revenue.  The  further 
augmentation  of  the  rolling  stock  by  the  addition  of  motor-cars, 
as  well  as  trailers,  is  now  called  for  in  order  to  accommodate  the 
growine  traffic,  and  the  system  of  feeder  cables  is  being 
strengthened  for  the  same  reason. — Fin/incier. 

Hindhead  and  District  Electric  l.iiiht  Co..  ltd. — 

Mr.  John  Grover  presided  at  the  annual  meeting  held  last  week. 
The  report  referred  to  the  fire  at  the  generating  station,  and 
stated  that  the  new  buildings  had  been  made  practically  fire-proof. 
The  net  profit  amounted  to  £1,781.  The  directors  recommended  a 
final  dividend  of  3  per  cent.,  making  a  total  of  bi  per  cent,  for  the 
year,  absorbing  £533,  and  leaving  £288  to  be  carried  forward. 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makingr  use  of  the  figures  appeariner 
in  the  following  list,  that  in  some  cases  the  prices  are  only  jjeneral, 
and  may  vary  according^  to  quantities  and  other  circumstanceB. 


Wednesday.  May 

22nd. 

CHEMICALS,  &C. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

a  Acid,  Hydrochloric 

per  cwt. 

5/- 

a     „     Nitric 

1, 

22/- 

a     „     Oxalic            

per  lb. 

2ad. 

s     „      Sulphuric 

per  cwt. 

5/6 

a  Ammoniac  Sal        

,, 

42/- 

a  Ammonia,  Muriate  (large  crystal) 

per  ton 

i'29  10 

a  Bleachine  powder 

II 

£.5  10 

a  Bisulplncle  of  Carbon 

II 

£18 

a  Borax 

11 

£16  10 

a  Copper  Sulphate 

„ 

£24  15 

.. 

a  Lead,  Nitrate          

II 

£26  10 

a      „      White  Sugar 

II 

£25  10 

a       „      Peroxide 

„ 

£.32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

34d. 

, , 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        „       Chlorate 

per  lb. 

3*d. 

a        „       Perchlo'-ate 

,, 

t.H- 

a  Potassium.  Cyanide  (98/100  %) . . 

II 

7Jd. 

(for  mining  purposes  only) 

a  Shellac          

per  cwt. 

75/- 

a  Sulphate  of  Magnesia      . . 

per  ton 

£410 

a  Sulphur,  Sublimed  Flowers 

„ 

£6  10 

a        „         Recovered 

II 

£5  10 

a        „         Lump      

£5  5 

a  Soda,  Caustic  (white  70/72  %)    . . 

,, 

£10  5 

•  • 

a      „     Chlorate        

per  lb. 

3id. 

.  1 

a      „     rirystals         

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

per  lb. 

Sd. 

METALS,  &C. 

6  Aluminium  Ingots,  in  ton  lots  . . 

per  ton  ' 

£70 

£3  inc. 

b           „           Wire,  in  ton  lots    . . 

£102 

, . 

b           „           Sheet,  in  ton  lots    . . 

„ 

£120 

, . 

p  Babbitt's  metal  ingots     . . 

£38  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

83d. 

4d.  inc. 

c      „     Tube  (brazed) 

,j 

lUd. 

ild.  inc. 

c      „          „     (solid  drawn) 

,, 

9id. 

gd.  inc. 

c      „  .  Wire,  basis 

J, 

Sid. 

Jd.  dec. 

c  Copper  Tubes  (brazed)     . . 

II 

Hid. 

id.  inc. 

c        „           „      (solid  drawn) 

„ 

lljd. 

hd.  inc. 

per  ton_ 

£90 

£4  inc. 

g       ,.       Sheet           

„ 

£■^0 

£4  i'  c. 

g       „      Rod 

£90 

£»  inc. 

d       „      (Electrolytic)  Bars 

11 

£76  10 

£2  inc. 

d       „                 „           Sheets      .. 

II 

£93  10 

£2  inc. 

*f       „                 „           Rods 

£81  10 

£2  inc. 

d       „                  „            H.C.   Wire 

per  lb. 

9?d. 

|d.  inc. 

/  Ebonite  Rod            

„ 

5/3 

/       „        Sheet         

j^ 

4/9 

n  Gei-man  Silver  Wire 

II 

1/11 

^ , 

J^  Gutta-percha,  fine 

h  India-rubber,  Para  fine   . . 

,, 

4/7i 

|ri.  drc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

53/11*- 

lOd.  inc. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

,, 

£14  ' 

g  Lead,  English  Pig 

II 

£1«5  Us. 

,  , 

m  Manganin  Wire  No.  28   . . 

per  lb. 

6/6 

»  • 

g  Mercury         

per  bot. 

£8  5 

,  . 

e  Mica  (in  original  cases)  small   . . 

per  lb. 

6d.  to  as. 

1/-  inc. 

e      „               „            „      medium 

,, 

3/6  to  6/- 

1/- to 2/- ire. 

e      „               ,.            „      lirge    .. 

II 

7/6  to  11/- 

3/-  inc. 

p  Phosphor  Bronze,  plain  castings 

Ud. 

, , 

p         „           „    rolled  bars  &  rods 

,, 

1/04 

•  a. 

p         „            „  rolled  strip  &  sheet 

„ 

1/1 

,  , 

o  Platinum       

per  oz. 

185/- 

,   , 

d  Silicium  Bronze  Wire 

per  lb. 

10|d. 

r  Steel  Magnet,  in  bars 

per  ton 

£55 

,   , 

g  Tin,  Block  (English) 

1, 

£209  to  £211 

£3  dec. 

n    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/5 

iVd.  inc. 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £150 

,. 

k  Zinc,  Sh't  (Vieille  Montagne  bnd.) 

II 

£29  15 

*  • 

Quotations  supplied  by— 


a  Or.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Tbos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co, 

e  F,  Wiggins  &  Sons. 

/  India-Rubber,  Gutta-Percha   and 

Telegraph  Works  Co.,  Ltd, 
f  James  &  Shakspeare. 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe, 

k  Morris  Ashby,  Ltd, 

I  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd, 

n  P.  Ormiston  &  Sons 

o  Johnson,  Matthey  &  Co.,  Ltd, 

P 

r  W,  F.  Dennis  &  Co, 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Stock  Exchange  markets  began  the  week  in  a  frame  of  mind  the 
reverse  of  cheerful,  and  although  a  general  fall  tempted  purchases, 
the  net  result  has  been  to  reduce  values  substantially  in  a  good 
many  directions.  Searching  for  reasons  to  explain  a  decline  due 
mainly  to  financial  indigestion,  the  Stock  Exchange  authorities 
threw  out  dark  hints  as  to  possible  political  complications  abroad, 
while  they  professed  to  scent  danger  in  the  various  naval 
manoeuvres  in  home  and  foreign  waters,  none  of  which  reasons, 
however,  deceived  those  who  are  acquainted  with  the  true  state  of 
the  stale  bull  account  in  many  markets,  added  to  which  is  the  fresh 
outbreak  of  strike  fever  on  tne  Thames  and  elsewhere. 

The  steady  and  subatantial  fall  in  Consols  adds  extra  bitterness 
to  the  Home  Railway  market,  already  oppressed  and  weak. 
Gambling  in  Home  Rails  too  often  ends  in  discomfiture  for  the 


buyers,  and  m!liif~^rI6e8  fell  sharply.  Central  Londons  have 
given  way,  the  Deferred  and  Ordinary  being  down  2  and  1  respec 
tively.  Great  Northern  and  City  Preferred  Ordinary  are  rapidly 
sliding  back,  and  show  a  fall  of  58.  City  and  South  London 
dropped  H.  East  Londons  fell  to  7^',  after  being  10,  and 
then  recovered  to  8.  The  Fourth  stock  is  down  to 
17i.  Districts,  after  keeping  comparatively  steady,  went  back 
2  points,  and  Metropolitans  show  a  loss  of  IJ.  Tender- 
ground  Electric  Railways  shares  eased  off  to  4},  the  income 
bonds  going  back  a  point.  A  new  stock  of  this  undertaking  has 
recently  been  introduced  in  the  shape  of  a  6  per  cent.  First  Cumulaj 
tive  Income  Debenture,  the  price  of  which  is  117  middle.  The 
"A"  shares,  of  Is.  each,  rose  to  178.  lid.,  and  reverted  to  16?.,  the 
firmness  of  these  being  due  to  optimistic  estimates  of  what  the 
company  is  likely  to  earn  in  respect  of  the  current  year.  Brighton 
Railway  stocks  have  been  very  flat,  the  Deferred  falling  to  lUOg  as 
compared  with  10.')i  quite  lately.  It  is  perfectly  evident  that 
buyers  over-calculated  their  resources  ;  or,  to  use  an  American 
vulgarism,  that  they  have  "  bitten  off  more  than  they  can  chew," 
but  the  severe  liquidation  has  brought  in  a  few  buyers,  and  prices 
look  as  thoug-h  they  had  gravelled  for  the  time  being. 

Electric  Tramway  issues  are  not  much  changed.  British  Electric 
Traction  G  per  cent.  Preference  is  down  a  point,  but  the  company's 
two  debenture  stocks  are  higher.  Isle  of  Thanet  Preference  eased 
off  to  2^.  London  United  Trams  Preference  went  off /,.  There  is 
not  much  going  on  in  Metropolitan  Electric  Tramways 
descriptions. 

The  list  of  English  Electricity  Supply  stocks  and  shares  is 
monotonously  firm.  There  are  few  changes  worth  mentioning. 
Advances  of  \  took  place  in  St.  .James'  Preference,  Metropolitan 
Pieference,  and  London  Electric  Ordinary.  The  market  in  City  of 
London  shares  has  quieted  down  to  some  extent,  and  there  has  been 
a  certain  amount  of  selling,  which  caused  falls  of  10s.  in  the 
Ordinary  and  Preference.  Counties  fell  j.  The  improvements  in 
Bournemouth  and  Poole  failed  to  bring  any  shares  to  market. 

The  Telegraph  department  has  been  affected  somewhat  as  the 
result  of  sales  by  speculators,  and  the  gamble  in  Marconis  brought 
about  several  Stock  Exchange  failures.  Clients  who  had  been 
plunging  heavily  in  the  shares  omitted  to  pay  their  differences,  and 
innocent  people  had  to  suffer.  On  the  week,  Marconi  Ordinary 
are  -{^  down,  and  the  Preference  12s.  6d.  There  is  a  huge  account 
open  in  American  Marconi  shares,  the  price  of  which  fell  at  one 
time  to  2,  or  just  half  that  to  which  the  shares  were  run  up  some 
few  w(-^eks  back.  They  have  recovered  to  2g,  but  the  special  settie- 
mpnt  in  the  shares  -the  date  of  which  has  not  yet  been  fixed — is 
awaited  with  considerable  nervousness  in  the  Stock  Exchange. 
Canadian  Marconis  and  Spanish  and  General  Trusts  weakened  in 
sympathy.  Moralising  would,  of  course,  be  out  of  place  in  this 
column,  but  it  is  difi&cult  to  refrain  from  the  observation  that  the 
Marconi  affair  adds  one  more  to  the  long  and  melancholy  list  of 
speculative  manias  indulged  in  by  people  with  more  optimism  than 
money.  ' 

West  India  and  Panama  Telegraphs  have  again  been  scaled  down 
on  fresh  selling  by  weak  holders.  At  2^^  the  price  shows  a  fall 
of  8.".  9d.,  following  upon  a  drop  of  7s.  6d.  last  week.  Anglo- 
American  Deferred  is  also  f  down,  but  the  Eastern  group  continues 
very  steady.  Reuters  lost  the  .')S.  which  they  picked  up  a  week 
ago,  and  the  price  has  receded  to  11 5.  Callenders  are  marked  ^.r 
the  dividend  of  10s.,  and  this  amount  has  been  taken  off  the  price 
of  the  shares.  The  issue  of  the  new  Callender's  Share  and  Invest- 
ment Trust  Debenture  stock  has  not  affected  the  market  in 
Callender's  shares.  A  nominal  premium  of  1  per  cent,  is  quoted  on 
the  stock,  which  appears  to  be  a  good  investment,  although  the 
price  of  par  is  perhaps  a  little  high.  Underwriters  received 
3  per  cent,  in  cash  and  £5,600  stock,  which  seems  to  be  quite 
suflBcient,  considering  the  nature  of  the  security.  British 
Insulated  and  Helsby's  Preference  are  53.  better  at  6t  middle. 
National  Telephone  Deferred  fell  back  6  points,  but  the  Preferred 
have  hardened  up  to  lOU,  the  stock  changing  bands  pretty  freely 
on  this  basis. 

The  news  from  Mexico  is  judged  satisfactory,  and  one  feh,ture  of 
the  week  in  the  market  with  which  we  deal  has  been  a  rise  of  5^ 
points  in  Mexican  Light  and  Power  Common  shares.  The  buying 
of  these  has  been  coming  from  abroad  as  well  as  at  home,  and 
rumours  are  in  the  air  of  an  increase  in  the  4  per  cent,  dividend  at 
present  distributed  quarterly.  Pcssibly  the  substantial  rise  which 
has  taken  place  recently  in  Rio  Trams  may  have  some  indirect 
connection  with  the  jump  in  Mexican  Light  and  Power,  and  it  is  a 
little  curious  to  note  that  the  Company's  Preferred  shares  are  a 
point  down.  Mexico  Trams  are  i  lower,  but  the  6  per  cent,  bonda 
hardened  to  104^.  The  rest  of  the  Canadian-Latin  issues  are  very 
steady.  Sao  Paulo  Trams  are  marked  up  13.  Shawinigan  Water  at 
144  is  5  points  better.  West  Kootenay  bonds  continue  to  improve. 
Montreal  Light  and  Power  shares  are  2  up.  On  the  other  hand, 
Canadian  General  Electrics  receded  a  little  after  their  sharp  rise. 
River  Plate  Ordinary  is  quoted  5  down,  but  this  is  twice  covered 
by  the  dividend  of  £10  deducted  last  week.  Rio  Trams  have 
been  keeping  steady,  and  the  Second  bonds  are  better. 
Of  the  other  issues,  Anglo- Argentines  are  firmer,  British  Colimabia 
Electric  Deferred  rose  1,  and  Victoria  Falls  Preference  are  -^  down. 
Business  in  this  section,  however,  has  dwindled  considerably,  and 
the  dealers  admit  that  they  now  have  time  to  get  away  for  10 
minutes  to  lunch,  which  they  aver  is  quite  a  change  for  them. 

Manufacturing  shares  are  quiet  and  somewhat  neglected.  The 
noticeable  feature  was  a  rise  of  -^  in  Babcock  &  Wilcox,  but  of 
this  i  was  lost  later.  There  was  a  little  rise  in  Rubber  shares,  in 
consequence  of  several  excellent  reports  which  came  out  a  day  or 
two  ago.  The  market  for  the  commodity  is  steady,  and  so  long  as 
it  keeps  about  the  present  figure  of  4s.  8d.  per  lb.,  the  producing 
companies  can,  of  course,  earn  splendid  profits. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES 


ENGLISH    ELECTBICITT    SUPPLY   AND   POWER   COMPANIES. 


NAMK, 


Bonrnemouth  Ik  Poole,  Ord.    . . 

Do.    4i%Pref 

Do.    Second  6  %  Pref . 

Do.    4J  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord.. . 

Do.    7%  Cum.  Pref 

Central   Electric  Supply,  4  %  ) 

Guar.  Deb.  I 

Charing  CroBS,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
4i  %  Cum.  Pref.  J 

Do.         Do.  4%  Deb 

Chelsea,  Ord.         

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    5  %  Deb 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6  %  Pref 

Do.    4J  %  Deb 

Do,    4}  %  Second  Deb. 
Eldmnndson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i%  First  Deb 

Hove 


Btock 

or 
Share. 


Dividends 
(or 


♦ 

1910. 

10 

6} 

10 

i\ 

10 

6 

stock 

44 

6 

10 

6 

7 

100 

4 

5 

6 

6 

44 

6 

44 

100 

4 

6 

6 

Stock 

44 

10 

7 

10 

6 

Stock 

6 

100 

44 

10 

6 

10 

6 

Stock 

^ 

Stock 

^k 

6 

Nil 

6 

Nil 

100 

44 

6 

6 

6 

6 

100 

44 

6 

9 

1911 


Closing 

Quotations 

May  21st. 


94—  101 

83-    9: 

lOi—  11 

100  —102 


98  —101 

ik-    5 

4i-    43 

8S-    41 
95  —  98 

ii-   4i 

98  —101 
204—  224 
17  —  19 

119  —123 
101  —104 

108-  i'4 
iij-  iij 

108  —110 

99  —102  xd 

4-    i 

3—    34 
86  —  89 

41-    4| 

44-    4| 
93  —  96 

64—    7 


Rise   Present 


+  or 
Fall 


Tield 

P.O. 


«  8.  d. 

6    4  9 

4  12  2 

6    9  1 

4    8  8 

6  14  8 

4    6  2 

8  19    8 

6    0    0 
4  14    9 

6    2  10 


4  1 

5  2 
4  9 
3  11 
3    3 


7  10 
2  7 
1  IQ 

8  a 


Nil 
NU 

5  12 

6  3    1 

5  5    3 
4  13    9 

6  8    7 


NAME. 


Kensington  9c  Knlghtsbridge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  F.rst  Mort.  Deb.    . . 
Metropolitan  

Do.    4*  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland   Electric  Corx>oration  ) 

44  %  First  Mort.  Deb.  J 

Newoastle-on-Tyne  6  %  Pref.,  1 

Non-Cum.  J 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.) ) 

Netting    Hill,    6  %  Non-Cum.  I 

Pref./ 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84  %  Deb 

Smithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


Stock 

or 
Bbare 


• 
6 
Stock 
Stock 
8 
6 
Stock 
6 
6 
Stock 
Stock 

100 


100 

10 

6 
6 
6 

100 
6 
4 

100 
1 

100 
6 
6 

too 

6 
6 


DiridendB 

for 

1910. 

1911. 

g 

9 

4 

4 

^ 

4 

6 

6 

4 

4 

6 
44 

4t 
44 

4 

84 

4 

8 

44 

44 

6 

6 

6 

6 

■  • 

6 

7i 

7i 

lU 

10 

7 

7 

8* 

84 

NlI 

2 

6 

5 

6 

6 

7 

7 

44 

44 

6 

6 

44 

44 

10 

10 

44 

44 

CloelnK  Rise 
QootAtioiu  +  or 
May  3Ut.       FaU 


7J-    71 

92  —  96 

80-84 
n-    24 
4-    5i 

92  —  95 

ra 

101  —104 
85  —  88 

96  —  96 

97  —100  xd 


Tield 
p.c. 


J  I. 

5  16 

4  4 

f    7 
8  10 

5  14 


8  19 
4  11 


d. 

a 

8 

a 
5 

8 

a 

8 

9 

T 
7 

10 


8  14  3 

8    0  0 

6    6  8 

6  13  9 

6  14  3 

4  15  0 

4    0  6 

6  'S  0 

4  18  0 
6    10 

4  11  0 


6  2  3 
5  11  1 
4    4    8 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  J 

Eleo.  Supply  Victoria,  5  %  Ist  1 

Mort.  Deb. ) 

Elec.  Dev.  Ontario,  6   %    Ist) 

Mort.  Bonds  J 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Eaministiquia  Power,  6%  O.  Be. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  let  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

84 

6 

5 

6 

100 

6 

6 

$100 

7 

7t 

$100 

7 

7 

1 

8 

3+ 

100 

6 

.. 

100 

6 

6 

100 

6 

6 

$500 

6 

6 

10/- 

Nil 

1 

6 

6 

$500 

6 

6 

6 

,  , 

,  , 

100 

6 

6 

6 

6 

$100 

4 

4 

$100 

7 

7 

6 

6 

5i-    5, 
7i—    7|xd 

914-  91 
112  —116 
118  —122 

94  —  97 
95J—  974 


5    2    2 

-i 

6    9    8 

4  15    3 

5    3    8 

—2 

6    0    8 

5  14    9 

, , 

3    4    0 

.. 

6    3    1 

+  24 

6    3    1 

•• 

6  16    3 

,  , 

6    6    5 

,. 

Nil 

8    6    0 

•• 

4  15    3 

■■ 

4  14    9 

6  11    9 

+  54 

4    G    0 

—1 

6  12    1 

6    2    0 

Monterey  Rly.  Light  &  Power, ) 

5  %  Ist  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  Ist  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  1 

1st  Mort.  Deb.  / 

Shawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  4*  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ) 
1st  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ) 
iBt  Mort.  6  %  Gold  j 


100 

5 

6 

$100 

7 

8 

$500 

6 

. . 

Stock 

10 

10 

Do. 

6 

6 

Do, 

6 

6 

100 

44 

44 

$100 

4 

6+ 

$500 

6 

6 

Stock 
Do. 

% 

r 

100 

6 

6 

1 

Nil 

Hid. 

100 

6 

6 

874-894 

•  • 

J09  -213 

+  1 

39-41 

.  • 

240  -250  Id 
109  —114  xd 
103  —105 

-6 

99  -101 

.. 

142  —146 
1084—110* 
lOi  —1044  xd 

1004— loa: 

+  5 

•  • 

924- 94J 

•  • 

h-      \l 

-A 

1054-1074 

+  4 

« 

6  11    9 

8  15    1 

12    8  10 

4  0  0 
6  5  8 
4  15    3 

4    9    1 

8  8  6 
4  10  6 
4  6  3 
4    7  10 

6  5  10 
6  11    7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph  . . 

Do.    5  %  Deb.  Red.     . . 
American  Telep.  &  Teleg.,  Cap 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  6 
Mort.  Del 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  4*  %) 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %| 
Mt.  Db.  Mauritius  Sub.  J 
Globe  Telegraph  and  Truat 

Do.    6%  Pref 

Great  Northern  Telegraph        ,, 
Indo-European  Telegraph 
Maokay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partlc.  Pref. 


10 

Nil 

4+ 

stock 

6 

6 

$100 

8 

8t 

$1000 

4 

4 

Stock 

8} 

8 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

6 

5 

6 

7 

.. 

Stock 

4 

4 

10 

6 

61 

10 

10 

10 

6 

4 

4+ 

6 

10 

10 

10 

44 

5 

100 

4* 

44 

stock 

7 

6t 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

6+ 

Btock 

4 

4 

36 

4 

4 

10 

H 

6+ 

10 

6 

6 

10 

18 

18 

36 

18 

6+ 

$100 

5 

6t 

$100 

4 

4 

I 

5 

,  , 

1 

16 

•  • 

74-    7| 

974-  99? 
UhJ— li)04 

95  —  97 

65  —  67 
1073—1083 

25i-  25| 

102  —104 

73—  8 
82*—  844 

94—  104  xd 
16i-  174  xd 
8*-    3i 

74—  « 
74-     8 

99i-]014 

1354—1384 

80A—  82* 
994—1014 
123—  ISJxd 
99  —101 

97  —100 

105- Hi 

13  —  I84 
30  —  31 

ee  —  5s 

87  —  90 
69  —  72 

5i-    54 


•  • 

,  , 

5    0    6 

,  , 

6    6    4 

,  , 

4    2    6 

,  , 

4    9    7 

+  : 

6  10    4 

—  S 

6  16    0 

4  16    3 

.. 

4  10    4 

,  , 

4  14    8 

,  , 

6  14    3 

•  • 

6  14    3 

,  , 

6    6    8 

-J 

6    5    0 

6    6    0 

+  4 

4    8    8 

,  , 

5    11 

,  , 

4    4  10 

•  • 

8  18  10 

,  , 

5    5    8 

8  19    3 

•  • 

4    0    0 

.. 

6    5    6 

,  , 

4    9    0 

-} 

6  12    6 

-3 

6  12    1 

,  , 

6  11    1 

•  • 

6  11    1 

-i' 

.. 

•  • 

Monte  Video  Telephone,  Ord. . . 

Do.    5%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    5  %  Non-cum.  8rd  Pref. 
New  York  Telep.,  4*%  Gen.  Ends. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cam.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Guar.  Debs,  j 

Renter's       

Submar'ie  Cables  ' 


rust 

Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %   Debs.,  1   to   1,6001 
guar,  by  Braz.  Sub.  Tel. ) 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  and  Pref. 

Do.    6  %  Debs 

Western  'Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

1 

Stock 

Do. 

6 

100 

1 

1 

Stock 

Do. 

8 
Cert. 

Stock 

6 
6 
94 

100 

10 

10 

10 
100 

10 
Stook 
$1000 


8 
5 

6 
6 
6 

44 

8 
6 
4 


6 
6 

44 

8 
6 
94 
4 

6^ 

6 

6 

7 

4 

4i 


6 

6 

61 

4 

44 


9^103 
lf3  —155 
•-4-    61 
100  -101 

89-91 


4    I    994—1014 

6f  i     11  —  114 
6       127  —130 

44 

8 
6 
34 


6 
6 

6t 
6t 
6 

44 

8 
6 
4 


944—  974 

f^  l^^ 

9|—  lOJ 
1024—104* 
18$-  135 
98  —100 
100  —103 


-i 


-A 


i  —  rt 


6    6    3 
6  10    6 


4    7  3 

4  13  0 

4  16  0 

4    8  0 

8  18  10 

3  9  7 

4  13  4 

4    9  1 

6    1 
4    8  U 

8  11  5 

4    a  1 

3  11  5 
6  9  1 
6  17  1 

4  15  8 

5  3  9 
4  0  0 
4    7  6 


*  DnlesB  otherwise  stated,  all  Bhares  are  folly  paid. 


f  Interim  dividend. 
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SHARE    LIST    OP    ELECTRICAL    COiaTAl!lIES.-<Oontinued.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ord, 
Do.    6  %  Pref.    . . 
Do.    4i  %  Deb.  . . 

Brit.  Eleo.  Trao., 


.  6  %  Pref.     . . 
Do.  Deferred 

Do.  6%Cum.Pr'f. 

7%NonCum.  Pr'f. 
6  %  Perp.  Deb.      . . 
4i  %  2nd  Deb. 
Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4%  Deb 

City  &  South  London,  Ord. 
Do.    6  %  Pref.,  1891    . . 
Do.         1896    .. 
Do.         1901    ,. 
Do.         1903    .. 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Eastings  Trams,  6  %  Pref. 

Do.    its  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.  . . 

London  Elec,  Railw'ys,4  %  Deb. 

London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Do. 
Do. 
Do. 
Do. 
Do. 


Do, 
Do. 
Do. 
Do. 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 
for 


1910, 
Nil 

6 

44 


5 

44 

8 

4 

3 

4 

14 

6 

5 

5 

6 

4 

6 

Nil 
Nil 

44 

24 

4 

5 

4 
Nil 

4 


1911. 
Nil 

6 

44 


5 

44 

B 

4 

a 

4 

IS 

5 

6 

6 

6 

4 

6 

6 

44 

24 

4 

6 

4 


Closing 

Quotations 

May  21st. 


1(1 —       ta 

78  —  83 
11  —  13 

64-    8i 
9a  —  94' 
44  —  48 
94  —  97 

79  —  83  • 
81  —  83 
86  —  88 
81  —  83 

101  —103 

37  —  38 

108  —110 

104  —106 

104  —106 

103  —105 

99  —101 

10|-  Hi 

11-    li 

4-     i 

71  —  76 
2i-    21 
75  —  80 
83  —  85 
97  —  99 

78  —  81 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

, , 

Nil 

6    3    1 

, , 

6    8    5 

-1 

•  • 

.. 

6  '7    8 

+  ■* 

5  '3    1 

+  1 

5    8    5 

-1 

3  12    8 

4  11    0 

-2 

2     8    2 

3  17    8 

-14 

4    6    6 

4  11    0 

4  15    3 

4  14    4 

4  15    3 

8  19    3 

5    9    2 

—  z 

Nil 

8    0    0 

5  18    5 

-i 

4  11    0 

5    0    0 

5  17    8 

4    0  10 

-i 

4  18    9 

NAME, 


Metropolitan  Railway  ConBol. . . 

Do.    Surplus  Lands    . . 

Do,    84%  Deb 

Do.    84%  Pref 

Do.    34  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    34%Gtd 

Metropolitan  Elec.  Trams,  Ord. 

Do.    Def 

Do.    5%  Pref 

Do.    44%  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 


Stock 

or 
Share. 


* 

10(# 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 
1 

100 
100 

1 
1 

100 

1 

100 

10 

100 

100 

6 

6 
100 


Dividends 
for 


44 

14+ 


44 


Closing 

Quotations 
May  2lHt. 


68  - 
67  - 
8J  - 

86  - 

87  - 
43  - 

144  - 
96  - 
98  - 
90  - 
76  - 

?r!2 
98  - 
98  - 


-  684 

-  69 

-  91 

-  88 

-  89 

-  43* 
-146 

-  98 
-100  xd 

-  92 

-  78 

-  1 


-100 

-100 


87  —  90  xd 

i-     I 

72  —  77 
ih-     4i 
99  —101 
90  —  92 

2P    3| 

80  —  84 


Rise 
+  or 
Fall 


-11 


-i 


— 1 


Present 

Yield 

p.c. 


£  8.  d. 

2  14  9 

4    3  4 

8  16  11 


3  19 

3  18 
Nil 

4  2 
4  1 
4    0 


4  17  10 


4  9 
6    0 

Nil 

5  10 

4  10 

5  0 


6  19  8 

5  0  0 

6  17  2 
6    4  0 

Nil 

4  9  1 

Nil 
Nil 

5  7 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS,— COLONIAL   AND   FOREIGN. 


Anglo- Arg.  Trams,  Ist  Pref.     . . 

Tin,    2nd  Pref 

00,    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44  %  Deb 

B.  Colnmtia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    41%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

,iDo.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds 
Kalgoorlie  Eleo.  Trams  . . 

Do.    6%ADeb. 

Do.    6%BDeb 


6 

6 

54 

6 

6 

54 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

5 

5 

6 

8 

8 

6 

6 

5 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

5 

6 

40 

44 

4i 

100 

44 

4, 

100 

4i^ 

4i 

6 

6 

7 

6 

6 

6 

100 

44 

44 

1 

Nil 

24+ 

6 

5 

5 

100 

6 

5 

100 

6 

6 

$1000 

5 

5 

1 

Nil 

100 

6 

6 

100 

5 

6t 

m- 
95  - 
102  - 

103  - 

104  - 
11  - 

98  - 

99  - 
9  - 
42- 

100  - 
140  - 
1264- 
111  - 
"8i- 


-  u 

964 
104 
105 
106 

114 
100 
101 

94 

103 

144 

128* 

114" 

1014 

105 

1C6 

eg 


103 
104 

4^1 
100  —103 


IS 


PI. 3 
103 


lol 

94  —  98 

101  —104 

A —   s 
91  —  94 
66  —  60 


+'.\ 

5    0    0 

+  ^r^ 

5    6    0 

+  1 

4    2  11 

,  , 

4    6    7 

,  , 

4  15    3 

,  , 

4  14    4 

,  , 

5    4    4 

,  ^ 

4  10    0 

,  , 

4  19    0 

4    4    3 

4  15    3 

4    7    5 

+i 

5  11    1 

+  * 

4  13    5 

4    7    9 

4    8    8 

4    5    9 

4    5    0 

5    5    8 

4  16    5 

4    7    5 

-tV 

4  io    6 

4  17    3 

5    2    0 

4  16    2 

Nil 

6    6    6 

10    0    a 

La  Plata  Eleo.  Trms,  Ord. 

Do.  Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    .. 

Do.    6%  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.     . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. .. 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6  %  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    5%  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

6 

6 

1 

54 

6 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

5 

6 

$1000 

5 

6 

$100 

7 

7 

,  , 

6 

6 

100 

6 

6 

6 

10 

10 

5 

6 

6 

100 

5 

6 

1 

24 

,  , 

100 

5 

6 

6 

6 

6 

100 

44 

44 

$100 

44 

5t 

6 

6 

100 

6 

6 

$100 

10 

lot 

$500 

5 

6 

100 

6 

6 

100 

5 

6 

5 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

4-     3 

m-  1 

1  -    li  xd 

1-  li 

95  —  99 

99  -101 

93  —  96 

102  -104 

191A— 1234 

-4 

96  -  98 

103J-10^4 

+  4 

7"-    71 

6  —    64 

100  — 102xd 

1,^-    lA 

101  —104 

6i-    51 

99  —101 

133  —134 

-i 

104  —105 

983-  99a 

41 

235  —240 

+  13 

105  —107 

+  4 

79  —  82 

93  —  95 

54—    6 

5-61 

100  —103  xd 

1C3  —105 

+  i 

6  15 

7  0 


1  11 
14    3 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  Wilcox 

Do.    Pref 

B.I.  &  Helsby  Cables       . . 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     . . 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Fref 

Do.    teh 

Castner-Eellner 

Do.    Deb 

Crompton  &  Co 

Do.    Deb 


1 

Nil 

6 

1 

« 

6 

1 

26 

28 

1 

6 

6 

6 

10 

10 

6 

6 

6 

100 
100 

1 

44 
44 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

1 

Nil 

a 

Nil 

100 

5 

5 

100 

4A 

* 

100 

44 

4,. 

6 

15 

lOl 

6 

6 

6 

100 

*^ 

44 

1 

17j 

20 

100 
8 

Nil 

Nil 

100 

6 

6 

U-     'd 

7    7    8 

■^ i7 

7    2    2 

+  -h 

4    4    7 

iiV-    h% 

3  16  10 

6S-    7i 

6  18    0 

6  -    6A 

+  i 

4  12    4 

101  —103 

4    7    5 

914-  344 

4  15    3 

4-     i 

Nil 

63  -  66 

6    1    3 

99  —102 

5  17    8 

1/6-2/- 

Nil 

5/-  -6/. 

Nil 

0-      I 

Nil 

774-  824 

6    1    3 

54  —  59 

7  10    6 

37  -   42 

10  14    4 

10:;—  114  X<1 

6  10    5 

6-6 

4  16    3 

99*-101 

4    8    8 

34—     3; 

5    6    8 

105  —109 

4  10    7 

i-     i 

Nil 

68-68 

7    7    1 

Dick,  Eerr 

Do.    Pref. 

Do.    Deb 

Edison  &  Swan,  A,  £Z  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb, 
Electric  Construction    .. 

Do.    Pref. 
Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Dc.    Deb 

Henley's,  Ord 

Do.     Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref. 
Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.     Pref 

Do.    Deb 


1 

6 

1 

6 

6 

100 

44 

44 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

6 

a 

Nil 

24t 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

lot 

6 

44 

44 

100 

44 

44 

10 

10 

10 

6 

5 

la 

20 

lot 

100 

4 

4 

1 

Nil 

,, 

6 

Nil 

, , 

100 

4 

4 

Ji-iA 
97  —100 

li-  2I 

68  —  72 
75  —  78 

Ih-    2 

7i-    8i 

94  —  96 

9-94 

86  —  90 

113-  124 

m-  6A 

103  — lO.'i 

84-   94 

9J-101 
34  —  36 
994—1014 

4-   1 

59  —  61 


6    8    1 

6  12  11 
4  10    0 

Nil 

Nil 
6  11     1 
6    8    2 


0  0 
6    8 

4  a 
6  8 
8  II 
0  0 
6    9 

5  9 


4  17  7 
6  13  4 
4    9    0 

Nil 
Nil 

6  u   a 


*  UniesB  otherwise  stated,  all  shares  are  fully  paid,     f  Interim  dividenli. 


Bank  rate  of  Discount  3  per  cent..  May  9th,  1912. 
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AN    ELECTRIC    LOCOMOTIVE    WITH    THE 
AUVERT-FERRAND    RECTIFIER. 


Le  Genie  Ciril  of  February  17th  prives  an  intereHtinp  account  of 
the  application  of  the  special  rectifier,  defipned  by  MM.  Auvort  and 
Ferrand.  of  the  P.L.M.  Railway,  to  an  electric  locomotive  built  by  the 
Societe  Alioth,  of  Basle.  Since  the  Compaernie  dea  CheminB  de  fer  du 
Midi  intend  to  make  comparative  teats  this  year  of  six  different  types 
of  electric  locomotives,  the  particular  type  described  here  will  no 
doubt  be  included. 

Sin^jle-phase  current  is  taken  from  an  overhead  line  at  12,000 
volts  pressure  with  a  periodicity  of  25,  and  the  pressure  is  reduced 
by  transformers  on  the  locomotive  to  that  necessary  to  supply  the 
rectifiers.     The  principle  of  the  latter  is  as  follows  ■ — 

On  a  built-up  rinfj  A  (fi<,'-.  1)  there  are  two  windinpfs  as  shown. 
These  windin^js,  fed  at  the  points  H  and  C  bya  single-phase  current, 
produce  a  closed  magnetic  field  in  the  ring.  The  latter,  with  the 
collector  k,  to  which  the  sections  of  the  windings  are  connected,  is 
rotated  by  a  synchronous  motor  on  the  same  shaft,  operated  from 


tinuooB  current  collectors  are  connecU-A  in  series.  Three  eqiidistant 
points  in  one  synchronous  motor  armature  are  connect*':  t ;  three 
corresponding  points  on  the  other  armature,  bo  as  to  ensure  that  the 
effect  of  any  line  variation  will  be  the  same  on  both  motors.    As 


Fia.  3. 


Fig.  1. 


Fig.  2. 


the  single-phase  secondary  circuit,  the  points  b  and  c  being  also 
connected  to  this  circuit  through  collector  rings.  Two  brushes. 
Fi  and  Fa,  are  placed  opposite  one  another.  When  the  position  of 
the  brushes  is  such  that  they  reach  the  points  b  and  c  at  the 
moment  of  maximum  pressure,  the  potential  difference  between  the 
brushes  will  always  be  in  the  same  direction,  and  will  be  represented 
by  a  curve  of  wave  form.  To  improve  the  efficiency  of  the  rectifier, 
the  arrangement  of  the  collector  and  the  windings  is  different  from 
the  simple  one  shown  in  fig.  1.  In  practice  that  shown  in  fig.  2  is 
adopted  :— 

Here  the  collector  K,  instead  of  being  divided  up  into  equal 
insulated  sections,  is  made  with  four  groups  of  sections.  The 
separate  sections  of  the  Groups  1  and  3  are  insulated  from  one 
another,  and  connected  to  the  windings  of  the  ring.  The  sections 
of  Groups  2  and  4,  however,  are  connected  in  a  body  to  the  points 
c  and  H  respectively.  The  brushes  Fi  and  F2  are  then  in  direct  com- 
munication with  the  single-phase  circuit  all  the  time  they  are  in 
contact  with  the  Groups  2  and  4,  and  the  windings  are  only 
effective  while  the  brushes  are  passing  over  the  Groups  1  and  3. 
If  the  four  groups  divide  the  collector  into  equal  parts,  then  during 
half  the  time  of  each  rotation  the  brushes  are  in  direct  com- 
munication with  the  circuit.  If  the  brushes  are  so  placed  that 
they  are  at  the  middle  of  Groups  2  and  4  at  the  instant  of  maxi- 
mum pressure,  the  difference  of  potential  between  the  brushes  will 
always  be  in  the  same  direction.  The  machine  may  be  built  up  of 
several  similar  sets  of  windings  placed  symetrically  on  the  ring, 
with  a  separate  collector  to  each  set,  and  presents  no  particular 
difficulty  of  construction  in  this  respect.  By  merely  moving 
round  the  brush  carrier  representing  one  of  the  sets  of  windings, 
the  pressure  of  the  rectified  current  can  be  regulated  without  the 
necessity  of  changing  the  single-phase  circuit. 

The  rectified  current  supplied  by  the  machine  is  an  undulating 
one  if  the  circuit  which  it  feeds  is  without  self-induction,  but  by 
interposing  a  choking  coil  in  this  circuit  the  undulations  are 
reduced  to  the  practical  limits  of  cortinuous-current  working. 

Fig.  3  gives  the  form  of  the  curves  of  pressure  and  intensity  for 
both  the  single-phase  and  rectified  currents  : — Va  represents  the 
curve  of  single-phase  voltage  at  the  terminals  of  the  rectifier ; 
tie  represents  the  variation  of  voltage  of  the  rectified  current 
without  self-induction  in  the  rectified  circuit ;  u'c  represents  the 
variation  of  this  pressure  with  a  choking  coil  in  the  rectified  circuit  ; 
/a  is  the  current  curve  for  the  single-phase  current  supplied  to  the 
rectifier  ;  ir  is  the  current  curve  for  the  rectified  current  with  a 
choking  coil  in  this  circuit. 

It  is  not  explained  here,  but  appears  from  the  drawing  of  the 
rectifier  that  the  curves  relate  to  a  machine  with  two  sets  of 
windings.  The  positions  of  the  two  sets  of  brushes,  corresponding 
to  these  curves,  is  such  that  there  is  an  angular  distance  between 
the  two  sets  of  one  quarter  of  the  maximum  distance  used  in 
working.  The  altering  of  this  angle  is  equivalent  to  the  changing 
of  the  number  of  coils  in  the  secondary  windings  of  a  static 
transformer.  Reducing  the  angle  is  equivalent  to  reducing  the 
number  of  secondary  coils. 

The  synchronous  motors  driving  the  rectifiers  have  only  to 
overcome  the  friction  of  the  moving  parts.  In  order  to  avoid 
current  surgings  in  these  motors  when  variations  of  frequency  and 
pressure  occur  in  the  line  current,  it  is  found  necessary  to  have 
two  rectifiers  to  each  locomotive,  with  two  separate  driving  motors. 
The   two   machines  turn   in  opposite  directions,  and  the  two  con- 


the  latter  turn  in  opposite  directions,  while  the  bmshea  of  both 
rectifiers  move  in  the  same  direction  during  a  variation  of  presanre 
or  frequency,  the  net  result  is  to  eliminate  the  effect  of  any  current 
surging  in  the  two  motors. 

An  important  part  of  the  apparatus  is  the  small  controlling 
motor  which  adjusts  the  brush  carriers  of  the  rectifiers  in  accord- 
ance with  the  requirements  of  the  load,  and  forms  the  whole  means 
of  control.  This  small  motor  has  its  armature  traversed  by  a  con- 
tinuous current  of  low  amperage  supplied  by  a  small  motor-gene- 
rator set  on  the  locomotive. 

The  field  magnets  have  two  windings,  one  of  fine  wire  carrying' 
continuous  current  from  the  same  source  as  the  armature  current, 
and  of  which  both  the  amperage  and  the  direction  can  be  con- 
trolled by  the  driver  ;  the  other  winding  consists  of  four  tttma 
of  the  main  wire  carrying  the  rectified  current  for  the  main 
motors.  By  the  interaction  of  these  two  windings  the  controlling 
motor  turns  in  either  direction  or  stops,  and  as  it  has  a  mechanical 
connection  with  the  brush  carriers  of  the  rectifiers,  the  effect  of 
altering  the  continuous  current  in  its  field  windings  is  to  control 
the  rectified  current  taken  from  the  main  machines.  The 
mechanical  arrangement  is  such  that  when  the  brushes  are  in  a 
position  corresponding  to  minimum  pressure  in  the  rectified  cir- 
cuit, the  high-tension  current  is  automatically  cut  off  from  the 
main  transformer.  As  soon  as  the  controlling  motor  begins  to 
move  the  brushes  so  as  to  augment  the  pressure  in  the  rectified 
circuit,  the  high-tension  circuit  is  again  established  by  a  special 
form  of  circuit-breaker. 

The  rectified  current  is  supplied  normally  at  600  volts  pressure 
to  the  two  motors  of  each  half  of  the  locomotive,  the  latter  con- 
sisting of  two  similar  truck  frames  and  bodies  connected  by  a  single 
central  coupling.  The  two  motors  of  each  half  are  of  400  h.p. 
each,  and  are  connected  in  series. 

From  results  obtained  it  appears  that  the  starting  up  of  this 
locomotive  is  rapid  and  very  regular.  It  ought  certainly  to  have 
the  latter  qualification  from  its  method  of  control.  The  power 
factor  even  at  the  commencement  of  movement  of  the  train  was 
maintained  at  above  '50.  The  efficiency  of  the  whole  locomotive, 
that  is  of  the  combined  apparatus,  was  78  to  80  per  cent.  It  is 
interesting  to  note  that  in  the  te.sts  which  were  made  of  this  loco- 
motive on  the  line  from  Cannes  to  Grasse  (P.L.M.  Railway^  it  \yas 
found  possible  to  exert  a  high  tractive  effort  on  the  draw-bar  with 
the  locomotive  standing  still  x'^r  some  minutes,  without  damaging 
the  electrical  apparatus  in  any  way. 

The  chief  points  claimed  for  this  system  of  rectified  current 
electric  drive  are  flexibility  of  control  and  working,  and  high 
efficiency.  Comparisons  are  made  with  the  disailvantages  attend- 
ing the  use  of  single-phase  driving  motors,  but  as  only  synchronous 
motors  are  considered,  the  comparison  is  not  a  fair  one.  The 
commutator  motors  at  present  in  use  on  single-phase  systems  are 
not  subject  to  several  of  the  inconveniences  brought  into  the 
comparison.  Besides  this  it  would  evidently  not  be  practicable  to 
apply  any  system  of  rectified  or  converted  current  drive  to  the 
multiple  unit  system  of  train  propulsion,  which  has  great 
advantages  at  any  rate  for  suburban  lines  and  short  runs.  The 
necessity  for  having  two  rectifiers  to  each  locomotive  also  api>ears 
to  be  a  disadvantage  of  the  system. 

However,  tho  final  test  is  efficiency  in  ordinary  working  and  low 
cost  of  maintenance  and  repairs,  and  it  will  be  interesting  to  have 
later  the  results  of  the  trials  of  this  form  of  locomotive  compared 
with  those  of  the  other  types  shortly  to  be  experimented  with. 


\ational  Insurance. — The  Board  of  Trade  has  issued 

from  its  Central  Office  for  Labour  Exchanges  and  Unemployment 
Insurance,  Queen  Annes  Chambers,  Westminster,  S.W..  a  "Pro- 
visional List  of  Workmen  in  the  Insured  Trades  ^Sixth  Schedule)." 
It  relates  to  the  following  sub-sections  :  Building  ;  Construction  of 
Works  :  Shinbuilding  ;  Mechanical  Engineering  :  Ironfounding  ; 
Construction  of  Vehicles  ;  Sawmilling  'J"cluding  machine  wood- 
work). Electrical  wiremen.  electrical  winders,  engine-men,  stokers, 
boilermakers,  crane-men,  bladers  (.rotors  and  turbint-s),  erectors, 
fitters,  and  commutator-makers  are  specifically  mentioned  in  a 
number  of  these  sections.  Those  interested  in  the  matter  should 
secure  a  copy  of  this  document. 
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TRADE    STATISTICS    OF    ITALY. 


The  followino:  figfures,  showing  the  imports  of  electrical  and 
similar  gfoods  into  Italy  during'  the  year  11)10.  have  been  taken  from 
the  recently  issued  official  trade  statistics  :  the  figures  for  1909 
have  been  added  for  purposes  of  comparison,  and  notes  of  increases 
or  decreases  are  given  : — 

1909.  1910.  ^SZe?' 

Lire.  Lire.  Lire. 

Cojjper,  hra.1.1  or  hronze  toire  more 
than  i  mm.  diameter, — 


From  France 
„      Germany  ... 
„      Great  Britain 
„      Other  countries 

Total 


2,774,000 

1,267,000 

20,000 

101,000 


Copper,  brasf  or  hro7ize  wire  of 
^  mm.  diameter  or  less. — 

From  Germany 430,000 

„      France       19,000 

„      Other  countries    ...         13,000 


Total 
Boilers. — 

From  France 
„      Germany  ... 
„      Great  Britain 
Switzerland 
Other  countries 


11 


402,000 

143,000 
552,000 
2,469.000 
275,000 
428,000 


Total         ...    3,867,000 
Steam  engines,  fixed  witkovt  toilers. — 


160,000 
540,000 
739,000 
279,000 
132,000 
230,000 


From  Belgium    ... 
,,      Germany  ... 
,,      Great  Britain 
„      Switzerland 
,,      United  States 
„      Other  countries   . 

Total         ...    2,080,000 

Steam  engines,  sem,i-fixed  {with  boilers'), 
hot-air  motors,  compressed  air,  gas, 
peti'ol,  S^c. — 

From  France       196,000 

„      Germany 1,888,000 

„      Great  Britain        ...  1,554,000 

„      Switzerland          ...  366,000 

„      United  States       ...  323,000 

„      Other  countries    ...  152,000 


Total 


Hydraulic  machines  and  water 
or  wind  motors. — 

From  France       299,000 

„      Germany 633,000 

„      Great  Britain       ...  116,000 

„      Switzerland  ...  369,000 

„      Other  countries    ...  172,000 


Total 


Dynamo-electric  machines  weighing 
more  than  1,000  leg. — 

From  Austria      110,000 

„      France       587,000 

„      Germany 5,603,000 

„      Great  Britain        ...  663,000 

„      Switzerland          ...  1,670,000 

„      United  States       ...  358,000 

„      Other  countries   ...  27,000 


Total 


Ditto,  weighing  1,000  Itg.  or  less. — 

From  Austria      162,000 

„      France       194,000 

„      Germany 4,670,000 

„      Great  Britain        ...  200,000 

„      Switzerland          ...  760,000 

„      United  States       ...  431,000 

„      Other  countries   ...  64,000 

Total        ...  6,481,000 

Accumulators  and  metal  parts. — 

From  Germany 42,000 

„      Great  Britain       ...  20,000 

Other  countries   ...  39,000 

Total 


1,372,000 

1,517,000 

125,000 

112,000 


4,162,000        3,126,000 


338,000 

34,000 

4,000 

376,000 

155,000 
717,000 
1,715,000 
139,000 
306,000 

3,032,000 


7,000 
306,000 
1,100,000 
262,000 
169,000 
137,000 

1,981,000 


110,000 

1,505,000 

1,590,000 

599,000 

231,000 

376,000 


4,479,000   4,411,000 


102,000 
1,035,000 
962,000 
360,000 
158,000 


159,000 

236,000 
4,911,000 

945,000 

1,458,000 

64,000 

236,000 


106,000 
160,000 
4,685,000 
401,000 
630,000 
489,000 
138,000 

6,609,000 


15,000 

12,000 

136,000* 


101,000  163,000 

*  Holland,  120,000. 


—1,402,000 
+  250,000 
+  105,000 
+      11,000 

—1,036,000 


—  92,000 

+  15,000 

—  9,000 

—  86,000 


+ 


+ 


12,000 
165,000 
754,000 
136,000 
122,000 

835,000 


153,000 

234,000 

361,000 

17,000 

37,000 

93,000 


—   99,000 


—  86,000 

—  383,000 
+  36,000 
+  233,000 

—  92,000 
+  224,000 

—  68,000 


—  197,000 
+  402,000 
+  846,000 

—  9,000 

—  14,000 


1,589,000        2,617,000  +1,028,000 


+ 


49,000 
351.000 
692,000 
282,000 
212,000 
294,000 
209,000 


9,018,000   8,009,000    —1,009,000 


+ 
+ 


56,000 
34,000 
15,000 
201,000 
130,000 
58,000 
74,000 


+  128,000 


—  27,000 

—  8,000 
+   97,000 


62,000 


Electric  transformers. — 

From  Austria 

„  France 

,,  Germany   ... 

„  Great  Britain 

„  Switzerland 

„  United  States 

„  Other  countries 

Total 


1909. 

Lire. 

752,000 
207,000 
2,226,000 
59,000 
539,000 
800,000 


1910. 

Lire. 

640,000 

30,000 

2,586,000 

12,0C0 

827,000 

16,000 


4,583,000        4,111,000 


Parts  of  dynaiiio-eleetric  machines 
and  of  transformers. — 

From  France       202,000 

,,      Germany 606,000 

„      Great  Britain       ...  100,000 

„      United  States       ...  344,000 

„      Other  countries  ...  80,000 


78,000 

632,000 

60,000 

122,000 

,  161,000 


Total 

Electrical  nppo  ratus. — 

From  Germany    ... 
„      Great  Britain 
„      Switzerland 
„      United  States 
„      Other  countries   ... 

Total 
Arc  lamps. — 

From  Germany 

„  Great  Britain 
„  United  States 
„      Other  countries    ... 

Total 

Electric  lamps,  incandescent.- 

From  Austria      

,,      France 

„      Germany 

„      Great  Britain 

Switzerland 

Other  countries  ... 


1,752,000 

22,000 

248,000 

292,000 

171,000 


2,563,000 
138,000 
213,000 
362,000 
309,000 


459,000 

2,000 

45,000 

47,000 

553,000 


559,000 

130,000 

1,394,000 

5,000 

64,000 

71,000 


400,000 

11,000 
34,000 

445,000 


61.5,000 
201,000 
1,938,000 
7,000 
108,000 
208,000 


Total 


Carbons  of  all  hinds  for  electro- 
technical  purposes. — 

From  Austria      

,,      Germany 

„      Switzerland 

,,      Other  countries   ... 


223,000 

611,000 

35,000 

6,000 


Total 


874.000 


321,000 

590,000 

27,000 

10,000 

948,000 


N.B.— 25  lire  =  £1. 


Increase  or 
decrease. 
Lire. 


112,000 
177,000 
360,000 

47,000 
288,000 
800,000 

16,000 


+ 


472,000 


124,000 
26,000 
40,000 

222,000 
81,000 


1,332,000        1,053,000  —    279,000 


+  811,000 

+  116,000 

—  35,000 

+  70,000 

+  138,000 


2,485,000   3,585,000    +1,100,000 


—  59,000 

—  2,000 

—  34,000 

—  13,000 

—  108,000 


+ 
+ 
+ 
+ 


56,000 
71,000 

544,000 

2,000 

44,000 

137,000 


2,223,000   3,077,000    +  854,000 


+  98,000 

—  21,000 

—  8,000 
+  5,000 

+  74,000 


PROCEEDINGS    OF    INSTITUTIONS. 


The  Faraday  Society. 

The  Magnetic  Pkoperties  of  Alloys. 

The  April  meeting  of  the  Faraday  Society  took  the  form  of  a 
general  discussion  on  "  The  Magnetic  Properties  of  Alloys."  Quite 
a  unique  collection  of  papers — some  10  in  all — was  presented,  and 
among  tue  authors  who  gave  their  papers  in  person,  were  Dr.  E. 
Gumlich,  Director  of  the  Magnetic  Department  of  the  Reichsanstalt, 
Charlottenburg ;  Dr.  E.  Wedekind,  of  Strassburg ;  and  Dr.  S. 
Hilpert,  of  Berlin.  Prof.  H.  Du  Bois,  the  Kelvin  Lecturer  for  this 
year,  also  took  part  in  the  discussion,  which  was  presided  over  by 
Sir  Bobert  Hadfield,  F.R.S.,  himself  a  pioneer  in  this  branch  of 
magnetism. 

The  subject  divides  itself  into  two  branches,  one  dealing  with  the 
effects  of  composition  and  heat  treatment  on  the  magnetic  qualities 
of  steels  and  other  ferro-alloys,  and  the  other  dealing  with  the 
properties  of  the  remarkable  magnetic  non- ferro-alloy  of  manganese 
discovered  in  1903  by  Hensler,  who  also  contributed  a  paper  to  the 
discussion. 

The  papers  on  ferro-alloys  covered  a  very  wide  range  of  aspects, 
and  only  a  very  brief  reference  to  the  scope  of  the  work  described 
will  be  possible  in  the  limited  amount  of  space  here  available.  Dr. 
Gumlich's  paper  dealt  with  the  effects  of  carbon  and  silicon  on  the 
magnetic  properties  of  irons,  and  it  embodied  the  preliminary  results 
of  a  very  important  series  of  investigations  being  carried  out  at  the 
Reichsanstalt,  which  will  be  of  considerable  interest  to  the  builder 
of  dynamos  and  transformers.  It  has  been  found  that  the  carbon 
which  is  dissolved  in  the  iron,  in  solid  soluti'^n,  has  the  strongest 
influence  upon  its  magnetic  properties,  the  coercive  force  increasing 
proportionally  with    the    dissolved  carbon,   while   the  remanenoe 
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decreases — an  important  point  afl  reffardw  permanent  mapnets.  The 
carbon  present  as  impurity  decreaeeB  the  permeability  and  increaeeo 
the  hystereeis  loss,  and  hence  the  maker  of  dynamo  wteel  and  trans- 
former  iron,  who  wants  to  have  his  material  Boft  magnetically, 
has  to  render  the  eflfect  of  carbon  innocuous.  This  can  be  done, 
accordinff  to  Dr.  Gumlich's  experimentp,  by  a  considerable  addition 
of  silicon.  Lon^r  apo  it  was  discovpred  by  liarrett,  Brown,  and 
Hadfield  that  the  addition  of  silicon  to  iron  diminished  its  electric 
conductivity  without  impairing  its  magnetic  qualities,  and  it  was 
this  work  which  suppested  the  experiments  made  in  the  Reichfan- 
stalt.  Although  the  part  played  by  the  silicon  is  by  no  means  clear, 
its  effect  would  appear  to  be  indirect  ;  it  seems  merely  to 
counteract  and  eliminate  the  detrimental  efifect  of  the  carbon. 

The  amount  of  silicon  which  must  be  present  in  order  to 
influence  the  decomposition  of  the  pearlite,  in  annealing,  into  ferrite 
and  temper  carbon  is  from  S  to  4  per  cent.  Dr.  Gumlich  thinks 
that  there  must  be  other  reasons  for  the  pood  magnetic  qualities  of 
thin  iron  sheets  containinp  a  smaller  amount  of  silicon. 

The  mapnetic  properties  of  a  series  of  nickel  and  manganese 
steels,  Ji  to  33  per  cent,  nickel,  and  o  to  10  per  cent,  maneaneae, 
were  dealt  with  in  a  paper  by  Dr.  S.  Hilpert  and  Dr.  E.  Colver- 
Glavert.  The  paper  considers  principally  the  question  of  heat 
treatment,  and  it  should  here  be  remarked  that  the  dependence 
of  magnetic  qualities  of  metals  and  alloys  in  heat  treatment  is 
quite  as  great  as  in  the  effect  of  composition.  The  chairman 
showed  the  meeting  a  piece  of  manganese  steel  of  uniform 
composition,  which  had  been  treated  thermally  so  as  to  be  mapnetic 
at  one  end,  and  non-mapnetic  at  the  other.  Explanations  of  the 
effects  of  heat  treatment  larpely  turn  on  the  validity  of  the 
allotropic  theory  of  iron.  This  theory,  which,  althouph  penerally 
accepted,  is  disputed  by  many  eminent  metallurgists — including 
Sir  Robert  Hadfield — assumes  that  iron  at  750"*  C.  chanpes  into  a 
non-mapnetic  /3  form,  and  at  900°  into  another  non-magnetic 
alltropic  modification,  denoted  7  iron.  It  is  supposed  that  all 
mapnetic  steels  derive  their  mapnetic  properties  from  their  content 
of  a  iron,  but  the  present  experiments  of  Hilpert  and  Colver-Glavert, 
show  this  cannot  be  the  case,  since  specimens  quenched  from 
1,240°  C,  which  oupht  to  contain  only  7  iron  were  found  to  be 
more  stronply  magnetic  than  the  slowly-cooled  specimen  which 
■  should  consist  entirely  of  a  iron. 

Again,  nearly  all  the  steel  tested  (the  only  exception  was  the 
33  per  cent,  nickel  steel,  which  must  be  regarded  as  a  special  com- 
pound), showed  a  remarkable  maximum  in  magnetic  properties  by 
quenching  from  900°  C.  The  interesting  25  per  cent,  nickel  steel, 
which  is  usually  employed  when  a  non-mapnetic  steel  is  required, 
was  subjected  to  very  close  investipation.  In  this  steel  an  unmap- 
netic  product  is  obtained  in  quenching  from  about  750°  C,  and  as 
the  temperature  rises,  a  maximum  of  magnetisability  is  reached 
at  900°.  The  quenched  specimens  were  also  cooled  as  low  as 
—  100'  C,  and  at  each  step  mea-sured  mapnetically  at  even  tempera- 
tures ;  it  was  found  that,  with  fallinp  temperatures,  a  pradual  increase 
in  mapnetisability  occurred.  The  authors  were  not  able  to  define 
any  connection  between  mapnetic  properties  and  metallographic 
structure,  since  steels  similar  in  structure  had  entirely  different 
magnetic  properties,  depending  on  their  previous  thermal  history. 

Dr.  Ale.xander  D.  Ross  and  Dk.  James  G.  Gray  spoke  on  the 
magnetic  properties  of  certain  special  steels  at  low  temperatures. 
The  steels — carbon,  nickel,  chrome,  silicon,  tungsten,  phosphor,  &c. 
— were  tested  at  some  temperature,  and  when  immersed  in  boiling 
liquid  air,  in  the  conditions  brought  about  by  normalisinp,  anneal- 
ing and  quenching  the  metals  at  various  temperatures.  In  general, 
the  effect  of  cooling  was  to  diminish  the  permeability  for  low  field 
strengths  and  to  increase  it  for  high  fields  ;  a  typical  mapnetisa- 
tion  curve  at  — 19<i''  C.  lies  initially  below  and  finally  above  one 
correspondinp  to  16°  G.  The  effect  is  thus  the  reverse  of  what  takes 
place  when  the  test  piece  is  heated  and  is  in  harmony  with 
Hopkinson's  theory  of  elementary  magnets,  which  repards  the  iron 
or  steel  as  made  up  of  permanently  mapnetic  molecules,  which 
become  more  or  less  paralleled  by  magnetic  force  and  whose 
intensity  of  magnetisation  and  polar  length  vary  with  the 
temperature. 

Prof.  Pierre  Weiss,  of  Ziirich,  sent  in  a  study  of  the  magnetic 
properties  of  the  iron-nickel,  iron-cobalt,  and  nickel-cobalt  alloys. 
Prof.  Weiss,  from  the  standpoint  of  his  kinetic  theory  of  ferro- 
mapnetism,  repards  all  metals  as  homopeneous  solid  solutions.  The 
saturation  intensity  is  the  resultant  of  the  mapnetic  moments  of 
the  molecular  mapnets,  and  its  value  at  absolute  zero  pives  the  true 
moment  of  the  molecule,  because  at  that  point  the  disturbing  effect 
of  thermal  agitation  has  ceased  to  exist.  In  the  case  of  feebly 
mapnetic  substances,  such  as  oxypen  and  the  salts  of  metals, 
the  coefficient  of  magnetisation  is  inversely  proportional  to  the 
absolute  temperature.  Multiplied  by  the  absolute  temperature 
therefore,  this  coefficient  yields  a  constant,  c,  termed  the  Curie 
constant,  and  from  this  the  molecular  moment,  which  cannot  be 
obtained  directly  in  these  cases,  can  be  deduced.  The  feeble  mapne- 
tisation  of  ferro-magnetic  bodies  above  the  Curie  point — at  which 
they  lose  their  strong  magnetism — can  be  deduced  from  the  same  con- 
stant. Prof.  Weiss  has  found  that  the  varying  molecular  moments 
obtained  in  the  case  of  the  same  atom  under  all  conditions  of  tem- 
perature and  qombination  have  a  common  measure  (1123"o),  and, 
further,  this  common  measure  is  the  same  for  the  atoms  of  cobalt, 
manganese,  chromium,  vanadium,  copper,  and  other  elements,  so 
that  it  appears  to  be  associated  with  the  common  elementary 
magnets.  This  common  moment  the  author  calls  the  magnrton, 
and  he  has  found  the  conception  very  useful  in  studying  the  alloys 
of  iron,  nickel,  and  cobalt.  The  results  of  these  researches  of  Weiss 
and  his  students  must  be  given  quite  briefly.  In  the  case  of  iron 
and  nickel,  the  existence  of  a  compound,  FeaNi,  is  indicated.  Two 
uninterrupted  series  of  solid  solutions  are  formed  between  this 
compound    and    iron    and    nickel    respectively.      The    molecular 


magnetic  moment  is  additive  in  the  nolid  BolntionB,  but 
it  ceases  to  be  so  in  chemical  compoand«,  so  that  we 
may  have  compoands  whose  magnetism  is  greater  than  that  of 
their  separate  constituent*.  Measurements  made  on  ^  iron  show 
that  its  molecule  is  ¥e»,  that  of  7  iron  Fe^,  and  that  of  3  iron  pro- 
bably Fe.  One  curious  re«ult  is  that  nickel  in  it«  reversible  ftrro 
alloys  is  in  a  state  which  the  pure  metal  only  aeenmes  at  a  mnch 
higher  temperature,  fiuggeetinp  a  ''  rfpercuesion  "  of  the  neighVxiur- 
ing  atoms  in  the  interior  magnetic  state  of  the  nickel  atom.  The 
nickel-cobalt  alloys  form  one  uninterrupted  series  of  solid  solutions. 
Cobalt  behaves  similarly  to  nickel  with  respect  to  its  alloys  with 
iron,  but  the  compound  Fe^Co  i.s  of  special  interest,  in  that  at 
ordinary  temperatures  it  possesses  a  saturation  intensity  exceeding 
that  of  pure  iron  by  about  10  per  cent.  Technical  applications  of 
this  remarkable  alloy  are  under  consideration. 

Papers  on  the  Hensler  alloys  were  read  by  Dr.  Alexander  Rob."? 
and  Dr.  Hilpert,  and  communicated  by  Prof.  A.  A.  Knowlton  and 
Dr.  0.  C.  Clifford,  of  Utah,  U.S.A.,  Dr.  E.  Take,  of  Masbury,  and 
by  Dr.  Hensler  himself.  The  Hensler  alloys,  which  were 
discovered  in  1903,  are  ferro-magnetic  materials  built  up  of 
constituents  which  themselves  show  only  the  feeblest  magnetic 
(qualities,  namely,  copper,  manganese,  and  aluminium.  Binary 
alloys  of  manpanese  with  aluminium,  tin,  antimony,  bismuth, 
boron,  and  arsenic,  are  also  ferro-magnetic — to  a  less  degree — but 
they  have  not  been  studied  in  detail,  as  have  the  ternary  Hensler 
alloys.  Dr.  Ross  has  also  studied  the  copper-manpanese  with  tin, 
antimony,  and  bismuth  ternary  series,  and  several  binary  com- 
binations of  the  above  metals.  He  appears  to  have  taken  very 
special  precautions  to  ensure  the  purity  of  the  materials  employed 
in  makinp  his  alloys,  a  consideration  which  has  been  neglected  by 
some  workers  in  this  field,  and  which  renders  their  results  more  or 
less  untrustworthy.  For  the  methods  of  makinp  and  annealing 
the  alloys  and  for  details  of  the  specially  sensitive  magnetometer 
employed,  reference  must  be  made  to  the  original  papers.  The 
primary  object  of  Dr.  Ross's  tests  was  to  determine  the  magnetic 
quality  of  the  alloys  in  the  condition  as  cast,  to  find  the  best 
thermal  treatment  for  renderinp  the  metal  of  pood  mapnetic 
quality,  to  test  the  variation  of  permeability  with  temperature, 
and  finally  to  investipate  the  effects  of  annealing  and 
quenching  the  alloys  at  various  temperatures.  The  effect  on 
the  mapnetic  quality  brought  about  by  cooling  the  alloys 
to  the  temperature  of  liquid  air  was  found  to  be  in  marked 
opposition  to  what  is  found  in  iron  alloys.  For  example,  a 
typical  ternary  alloy  containinp  62  per  cent,  copper,  25  per  cent, 
manpanese  and  8  per  cent,  aluminium,  when  cooled  from  1 5°  C. 
to  —  190°  C.  showed  a  considerable  increase  in  permeability  for  all 
strenpths  of  field,  while  a  43'4  per  cent,  copper,  181  per  cent, 
manpanese,  and  40  per  cent,  tin  alloy  had  a  permeability  almost 
independent  of  temperature.  As  already  stated,  ferro-alloys  show 
enhanced  permeability  at  liquid- uir  temperature  only  for  hiph 
voltapes  of  the  applied  field.  Annealinp  the  alloys  at  180°  C. 
improves  their  mapnetic  qualities,  the  best  duration  of  annealing 
dependinp  on  the  composition.  Quenching  the  ternary  alloys 
results  in  diminished  permeability  and  coercive  force,  except  in  the 
bismuth  alloys,  where  the  very  opposite  effect  is  observed.  The 
quenched  alloys  after  the  lapse  of  some  time  (accelerated  at  higher 
temperatures)  undergo  a  slow  transformation  by  which  the  per- 
meability returns  to  its  original  value,  but  the  hysteresis  remains 
almost  at  zero. 

In  the  opinion  of  Dr.  Rosb,  the  magnetic  experiments,  combined 
with  the  thermal  and  microscopic  tests,  which  he  described  in 
detail,  have  proved  that  the  Cu-Mn-Al  Hensler  alloys  are  solid 
solutions  of  vajyinp  concentration,  probably  consisting  Cus  Al  and 
Mds  Al,  these  compounds  being  the  most  magnetic  members  of 
their  respective  binary  series.  Hensler's  own  theory  that  ternary 
magnetic  compounds  exist,  and  the  alternative  theory  that  the 
magnetic  properties  of  the  alloys  aie  to  be  ascribed  to  the  occur- 
rence of  manganese  in  a  peculiar  crystalline  form  when  dissolved  in 
copper  and  aluminium,  are  stated  by  Dr.  Ross  to  be  in  contiict  with 
his  own  experimental  results.  But  uhij  the  feebly  magnetic  copper, 
aluminium,  and  manpanese  should  form  mapnetic  solid  solutions  of 
Cu.i  Al  and  Mus  Al  is  a  problem  that  still  remains  to  be  solved. 

The  paper  on  the  Hensler  alloys,  communicated  by  Prof.  A.  A. 
KNOW1.TOX  and  Dr.  0.  C.  Clifford,  of  Utah,  U.S.A.,  showed  that 
the  percentape  composition  of  these  alloys  is  relatively  unimportant 
as  compared  with  their  heat  treatment.  Thorouphness  of  mixing 
in  makinp  the  alloys,  is  also  an  important  factor  in  determining 
their  magnetic  qualities,  a  factor  that  has  been  overlooked  by  many 
investigators.  Of  all  the  alloys  made,  only  some  ceven,  containing 
fro.-i  about  00-65  per  cent,  copper,  25  to  30  per  cent,  manganese, 
and  4  to  14  per  cent,  aluminium,  were  experimented  with,  as  the 
mechanical  or  magnetic  properties  of  the  remainder  rendered  them 
useless  for  this  purpose.  It  vould  appear  that  under  the  best  con- 
ditions of  mixing  and  chilling,  the  maximum  possible  induction 
for  a  given  manpanese  content,  increases  with  increasing  percentage 
of  aluminium.  Sensitiveness  to  heat  treatment  and  magnetic  hardness 
are  closely  dependent  upon  the  proportion  of  aluminium  present, 
while  the  transformation  temperatures — at  which  the  alloys  lose 
their  mapnetic  properties — depend  larpely  upon  the  percentage 
of  copper.  On  the  whole  it  will  be  impossible  to 
decide  what  composition  will  pive  the  best  magnetic 
alloy  until  the  effects  of  thermal  treatment  have  been  worked 
out  over  a  wide  range  of  composition.  Messrs.  Knowlton 
and  Clifford  do  not  accept  the  assumption  of  Hensler  and 
Starck  that  the  best  results  are  given  by  alloys  built  up  of  atomic 
proportion.  Oh  the  question  of  the  nature  of  the  mapnetic  units 
in  the  Hensler  alloys,  Knowlton  and  Clifford  seem  to  incline — not 
very  positively — to  the  view  that  these  are  complex  groups,  which 
form  the  structural  elements  of  a  certain  type  of  mixed  crystal, 
and  contain  at  least  two  different  kinds  of  chemical  molecules.  This 
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hypothesis,  while  broader  than  that  put  forward  by  Dr.  Ross,  is  not 
in  contradiction  to  Dr.  Ross's  views. 

Dr.  E.  Tate  and  Du.  F.  Hensler,  in  their  communications,  also 
discussed  the  various  hypotheses  reg^arding  the  magrnetic  units  in  the 
Hensler  alloys.  The  allotropic  theory,  first  put  forward  by  Faraday 
and  applied  in  the  present  connection  by  Guilleaume,  is  refuted  as 
not  being  based  on  experimental  facts.  The  theory  discovers  that 
mang-anese  exists  in  a  magnetic  form  at  a  very  low  temperature  in 
its  pure  state,  but  that  the  transformation  temperature  is  raised  by 
the  addition  of  such  metals  as  alumininium  and  tin.  Hensler's 
opinion  is  that  complex  compounds  of  the  general  form  Al^  (Mn  .  Cu)sa: 
exist,  and  that  the  molecules  of  these  compounds  are  the  carriers 
of  the  strong  ferro-magnetism  of  the  aluminium-manganese 
bronzes.  Dr.  Ross's  hypothesis  is  substantially  the  same,  but  Dr. 
Hensler' s  is  the  more  general,  and  he  claims  priority,  a  question 
which  need  not  be  here  discussed. 

Dr.  Tate  further  considers  the  very  interesting  phenomena  con- 
nected with  the  "ageing"  of  the  Hensler  bronzes.  These  are  in 
general  not  magnetic  when  freshly  cast,  but  they  acquire  their 
maximum  magnetic  intensity  by  a  more  or  less  prolonged  heating 
at  high  temperatures.  Two  structural  transformations  appear  to 
take  place,  (1)  a  development  of  strongly  ferro-magnetic  elementary 
magnets,  (2)  a  further  rearrangement  by  virtue  of  which  the  free 
dirigibility  of  the  elementary  magnets  is  more  or  less  impeded  in 
the  course  of  the  ageing.  It  is  supposed  that  the  magnetism  only 
becomes  manifest  when  the  separate  Al^  (Mn,  Cuysx  molecules, 
having  been  re-formed  from  desiccated  fragments,  are  further 
united  by  segregation  from  the  solid  solution  with  other  constituents 
of  the  alloy.  The  intensity  of  the  magnetism  will  depend  on  the 
extent  to  which  these  complexes  are  formed.        • 

Dr.  S.  Hilpert  and  Dk.  T.  Dieckmann  spoke  on  the  magnetic 
properties  of  the  compounds  of  manganese  with  phosphorus, 
arsenic,  antimony,  and  bismuth.  The  transformation  points  of 
these  alloys  are  closely  connected  with  the  atomic  weights  of  the 
elements  associated  with  the  manganese.  In  the  case  of  the 
phosphide  MnP  the  transformation  point  is  so  low  (18-25°)  that  if 
the  compound  be  warmed  with  the  hand  it  no  longer  reacts  with  a 
magnet,  but  immediately  does  so  if  placed  in  cold  water.  This  was 
experimentally  demonstrated. 

The  last  contribution  to  the  discussion  which  we  have  to  notice 
is  that  of  Prof.  E.  Wedekind,  who  spoke  on  the  relations  between 
the  magnetism  and  the  constitution  of  chemical  compounds.  The 
elements  which  form  ferro-magnetic  substances  in  their  compounds 
may  be  divided  into  two  classes,  the  ferro-magnetic  metals  them- 
selves— iron,  nickel  and  cobalt — and  the  metals  which  are  them- 
selves feebly  paramagnetic,  and  which  form  compounds  more  or 
less  ferro-magnetic.  These  elements — manganese,  chromium, 
vanadium,  titanium,  among  others— may  be  said  to  possess  "latent 
magnetism."  The  magnetism  of  compounds  of  the  ferro-magnetic 
metals  is  essentially  feebler  than  that  of  the  metal.  On  the  other  hand, 
in  the  case  of  the  metals  possessing  "  latent "  magnetism,  their 
simple  compounds  are,  as  a  rule,  more  strongly  magnetic  than  the 
metals,  the  susceptibility  of  the  various  compounds  depending  on 
the  ralencji  of  the  metal  in  the  particular  compound  in  question. 
On  the  whole,  the  magnetic  susceptibility  decreases  with  decreasing 
atomic  weight  of  the  chief  metal.  Thus  several  manganese  com- 
pounds are  ferro-magnetic  ;  in  the  case  of  chromium,  only  the  two 
mixed  oxides  are  ferro-magnetic,  while  none  of  the  vanadium  com- 
pounds are  very  decidedly  magnetic.  An  interesting  group  of 
magnetic  compounds,  which  have  hardly  at  present  been  investi- 
gated, are  the  oxides  of  the  rare  earths,  neodymium,  eucopium, 
gandolinuim,  terbrium,  and  dysprosium.  These  show  extra- 
ordinarily high  magnetic  values,  which  appear  to  depend  not,  as  in 
the  above  cases  on  the  valency,  but  on  the  atomic  weights  of  the 
metallic  constituents. 


High-Frequency  Currents. 

HiGH-FEEQUENcy  currents  formed  the  subject  of  the  Friday 
evening  lecture  at  the  Royal  Institution  on  May  17th,  the  lecturer 
being  Mr.  W.  Duddell,  F.R.S.  After  an  elementary  description 
of  the  meaning  of  electrical  frequencies,  which  was  graphically 
llustrated  by  the  writing  of  a  pendulum  on  a  piece  of  smoked 
glass  as  it  passed  through  the  lantern,  Mr.Duddell  devoted  the  greater 
part  of  his  hour  to  considering  the  three  main  groups  of  methods 
for  generating  high  frequencies.  The  first  of  these  was  the  alter- 
nator method  ;  the  second  depended  on  the  discharge  of  the 
Leyden  jar ;  the  thirds  on  the  properties  of  the  electric 
arc.  In  his  opinion  the  alternator  method  was  the 
one  most  likely  to  develop  in  importance  in  the  near  future. 
He  had  himself  lately  constructed  a  little  machine  to  give  2,000 
frequencies.  It  had  15  magnets,  and  the  circumference  of  the  disk 
when  rotating  covered  something  like  three  miles  per  minute.  This 
machine  was  not  brought  on  view,  but  a  telephone  in  the  lecture 
theatre  was  connected  with  the  basement  in  which  it  was  installed, 
and  with  this  it  was  possible  to  realise  the  increasing  frequency  by 
the  shrillness  of  the  note,  the  telephone  failing  to  respond  when 
the  machine  reached  the  higher  frequencies  of  which  it  was 
capable.  For  high  frequencies  proper,  that  is  to  say,  periodicities 
of  10,000  cycles  per  second  and  upwards,  he  drew  attention  by 
means  of  photographs  to  one  American  and  one  German  construc- 
tion, the  former  a  recent  100,000-cycle  alternator,  with  a  400  and 
600-slot  winding,  with  which  a  frequency  of  200,000  was  possible  ; 
and  the  latter,  the  machine  of  Dr.  Goldschmidt,  with  a  method  of 
steppintr-up  the  frequency,  electrically  or  magnetically,  by  short- 
circuitings  of  the  rotating  part.  He  was  confident  that  there  was 
a  great  future  before  the  high-frequency  alternator.  Only  a  brief 
description  was  given  of  the  method  of  generating  high- 
frequency  current  by  means  of   a   Leyden    jar,  and   Mr.  Dud  dell 


then  passed  on  to  describe  the  arc  method,  in  which  advan- 
tage was  taken  of  the  instability  of  the  arc  to  produce 
rapidly  alternating  current.  He  demonstrated  in  this  connection 
the  use  of  the  Tesla  coil  with  an  arc  burning  in  air 
between  two  carbon  electrodes,  and  also  showed  Poulsen's  me^iod  of 
immersing  the  arc  in  coal-gas,  and,  in  order  to  make  it  still  more 
unstable,  using  a  very  powerful  magnetic  field.  With  an  apparatus 
of  this  sort  Mr.  Poulaen  had  succeeded  in  transmitting  100  words  a 
minute  in  wireless  telegraphy  over  a  thousand  miles.  A  number  of 
beautiful  experiments,  such  as  the  lighting-up  of  vacuum  tubes 
when  brought  into  this  field,  were  shown,  and  a  remarkable 
phenomenon,  which  he  had  not  himself  noted  until  his  attention 
was  called  to  it  the  same  afternoon  by  Sir  James  Dewar,  was  the 
gradual  luminosity  and  utimate  red-heat  of  a  carbon  filament  lamp 
when  placed  at  the  top  of  the  coil.  With  a  metal-filament  the 
effect  was  not  obtained,  and  the  formation  of  carbon  dioxide  in  the 
lamp  appeared  to  play  an  essential  part  in  its  production.  In  con- 
cluding, Mr.  Duddell  showed  the  simple  high-frequency  method 
of  Mr.  S.  G.  Brown,  in  which  an  oscillating  current  was  in 
parallel  with  a  constant  current  circuit,  the  current  flowing  to  a 
rotating  disk  of  aluminium  from  a  small  copper  block,  which  was 
lightly  pressed  against  the  edge  of  the  disk.  He  added  that  the 
choice  between  the  different  methods  would  depend  upon  their 
respective  reliability  in  practice,  and  upon  the  cost  of  generating 
the  high-frequency  current. 


The  Corrugation  of  Rails. 

By  Prop.  Alfred   Schwartz,  M.I.B.E  ,  and  R.  G,  Cunliffe, 
M.Sc.Tech.,  A.M.I.E.E. 

{Abstract  of  paper  read  lefore   the  I»STITUTI0N    OF  ELECTRICAL 
Engineers,  at  Manchester,  March  26th,  1912.) 

Experiments  were  carried  out  with  a  view  to  affording  some 
indication  of  the  extent  to  which  "slip"  and  '"skid"  take  place 
with  trailed  wheels  under  various  conditions  of  load  and  track.  A 
model  Brill  truck  to  a  scale  of  ^V  was  employed,  with  a  recording 
device.  It  was  found  that  on  curves  from  2  to  15  ft.  radius,  the 
increment  of  slip  or  skid  per  revolution  was  practically  constant 
for  a  given  curve. 

Wheels  of  equal  diameters  passing  round  curves  of  2  to  15  ft. 
radius,  and  wheels  of  unequal  diameters  were  employed  on  straight 
track  and  on  curves  of  radius  of  2  to  15  ft. 

In  every  case  the  skid  of  a  wheel  on  the  outer  rail  of  a  curve  is 
greater  than  the  slip  on  its  mate  wheel  ;  this  is  due  to  the  additional 
skid  produced  by  the  action  of  the  flange. 

Experiments  were  made  on  the  cold  flow  of  metals  due  to  rubbing 
and  hammering.  A  cast  lead  disk  9  in.  in  diameter  and  1  in.  thick 
was  turned  true  on  the  sides  and  edges.  A  brass  cylinder  1  in.  in 
diameter  and  2  in.  long  was  pinned  to  one  end  of  a  steel  arm  6  in. 
long,  in  such  a  way  that  the  cylinder  could  not  rotate.  The  cylinder 
rested  upon  the  edge  of  the  lead  disk  with  the  centre  of  the  cylinder 
vertically  above  the  centre  of  the  disk,  the  cylinder  being  free  to 
rise  and  fall.  The  disk  was  then  rotated  in  the  lathe  at  a  peripheral 
speed  of  10  miles  per  hour.  After  running  in  this  way  for  a  short 
time,  it  was  found  that  the  cylinder  appeared  to  be  "  floating  " 
above  the  edge  of  the  disk,  the  gap  between  the  cylinder  and  the 
disk  being  marked  by  a  persistent  line  of  light.  This  effect  was 
produced  by  the  rapid  rise  and  fall  of  the  cylinder  in  its  passage 
over  the  minute  irregularities  on  the  surface  of  the  disk.  Its 
amplitude  rapidly  increased  as  the  experiment  progressed,  and  finally 
resulted  in  the  cylinder  movement  resolving  itself  into  a  series  of 
jumps,  the  average  height  of  these  jumps  at  the  conclusion  of  the 
experiments  being  about  3  to  4  in.  above  the  surface  of  the  disk. 

After  running  for  a  few  minutes,  the  edge  of  the  disk  was  found 
to  be  covered  with  a  number  of  abrasions  of  somewhat  irregular 
pitch.  These  abrasions  were  formed  by  the  surface  of  the  metal 
being  pushed  forward  in  certain  places,  thus  forming  slight  eleva- 
vations  or  ridges  which  were  perceptible  to  sight  and  touch.  In 
consequence  of  these  ridges  the  jumping  of  the  cylinder  now 
became  considerable,  and  the  surface  of  the  metal  was  rapidly  dis- 
placed owing  to  the  hammering  produced  by  the  successive  blows 
of  the  cylinder.  This  action  was  continued  until  the  edge  of  the 
disk  was  strongly  marked  with  corrugation  of  somewhat  irregular 
pitch. 

The  fixed  rubbing  cylinder  was  now  replaced  by  a  cylinder  of  the 
same  diameter,  which  was  capable  of  rotating  freely  on  an  axle. 
The  time  occupied  in  obtaining  corrugation  of  a  given  size  was  very 
much  longer  with  the  rotating  cylinder  than  with  the  fixed  one. 

It  was  decided  to  cause  the  rubbing  cylinder  to  jump  once  in  each 
revolution  by  placing  an  artificial  obstacle  on  the  edge  of  the  disk, 

A  deep  indentation  was  caused  by  the  rubbing  cylinder  striking 
the  disk  immediately  after  its  jump,  and  smaller  indentations  due 
to  the  vibrations  set  up  in  the  arm  on  which  the  rubbing  cylinder 
was  carried. 

A  straight  bar  of  cast  lead  carefully  machined  on  the  sides  and 
edges  was  employed,  and  arrangements  were  made  whereby  the 
bar  was  rubbed  in  one  direction  only  by  a  steel  cylinder  which  did 
not  rotate. 

After  three  minutes'  rubbing  with  the  fixed  cylinder,  the  surface 
of  the  lead  bar  was  covered  with  corrugation  of  short  pitch,  and  as 
the  rubbing  proceeded,  the  pitch  and  depth  of  the  corrugation 
progressively  increased  ;  when  the  rubbing  cylinder  and  the  lead  bar 
were  well  lubricated  with  oil  throughout  the  experiment,  the  effect 
was  extremely  small  compared  with  the  results  obtained  without 
lubrication. 

A  steel  cylinder  capable  of  rotating  freely  on  a  steel  axle  was 
substituted  for  the  fixed  rubbing  cylinder,  and  results  were  obtained 
identical  in  their  main  features  with  those  obtained  with  the  fixed 
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ruVjbinp  cylinder  under  similar  conditions.     The   time  required   to 
produce  corrujration  of  a  given  size  wnn,  however,  very  much  longer 
^n  the  cane  of  the  cylinder  that  was  free  to  rotate  than  that  required 
with  the  fixed  cylinder. 

In  the  case  of  lead,  the  metal  is  pushed  forward,  and  piled  up  in 
front  of  the  point  of  impact,  and  the  tops  of  the  crests  thus  formed 
are  higher  than  the  original  surface  of  the  bar.  The  hollows  are 
lower  than  the  original  surface  of  tlie  bar  owing  to  metal  having 
been  pushed  forward  from  them  to  form  the  crests,  and  to  fins  of 
metal  being  extended  at  the  sides  of  the  bar  due  to  the  hammering 
of  the  cylinder. 

With  lead,  it  was  found  that  there  was  a  limit  to  the  height 
to  which  the  crests  were  raised  above  the  original  surface  of  the 
rail,  since,  after  a  certain  point  was  reached,  there  was  not  sufficient 
cohesion  between  the  various  layers  of  metal  which  had  been  pushed 
forward,  to  hold  them  in  position,  and  large  and  small  fiakes  were 
removed  at  frequent  intervals  by  the  rubbing  cylinder. 

A  bar  of  yellow  pine  was  substituted  for  the  lead  with  a  view  to 
trying  the  effect  on  a  material,  the  surface  of  which  did  not  lend 
itself  readily  to  horizontal  displacement,  and  yet  would  be  sufficieMtly 
soft  to  show  the  effect  of  hammering. 

In  this  case  the  hollows  of  the  corrugations  were  beaten  out 
within  the  limits  set  by  the  transverse  vibrations  of  the  connecting 
rod,  the  crests  remaining  at  the  level  of  the  original  surface  of  the 
bar.  The  rubbing  cylinder  was,  to  begin  with,  only  bearing  on  one 
edge  of  the  wood  bar,  and  as  the  hollows  increased  in  depth  the 
bearing  of  the  cylinder  was  increased  until  it  extended  right 
across  the  bar  at  the  deepest  parts  of  the  hollows.  This  same 
formation  is  frequently  found  in  corrugation  on  the  track. 

In  the  previous  experiments  the  average  speed  of  the  rubbing 
cylinder  was  200  ft.  per  minute  ;  this  was  now  reduced  to  80  ft. 
per  minute,  with  the  result  that  the  corrugation  developed  more 
slowly,  and  was  very  much  altered  in  character.  The  pitch 
increased  with  time,  but  the  amplitude  of  the  corrugation  did  not 
increase  proportionately,  and  remained  extremely  small. 

For  the  purpose  of  experiment  and  observation  on  the  tramway 
track  a  portable  apparatus  was  constructed  for  obtaining  longi- 
tudinal profiles  of  corrugations  with  a  vertical 
10  to  40  times  and  a  natural  horizontal  scale, 
was  found  that  the  corrugation  was,  in  general, 
to  pitch  and  amplitude,  and  that  the  crests  of 
were  at  the  general  level  of  the  rail  head,  while  the  hollows  were 
below  this  level.  Plaster  casts  of  corrugation  were  obtained  from 
the  rails  <«  ■■sify  ;  from  a  consideration  of  these  casts,  and  a  com- 
parison with  the  original  sections  of  the  new  rails,  it  was  found 
that  metal  was  extruded  both  on  the  inner  and  outer  side  of  the 
rail  head,  and  that  in  many  places  the  outer  side  of  the  rail  head 
was  much  worn  by  the  vehicular  traflBc. 

To  obtain  graphical  records  of  the  pitch  and  shape  of  the  cor- 
rugations in  plan,  a  strip  of  thin  tough  paper  was  laid  along  the 
rail  tread  and  drawn  tight  ;  it  was  then  rubbed  on  its  upper  surface 
with  a  wooden  rubber  coated  with  blacklead.  Preparatory  to 
taking  a  record,  the  rail  head  was  first  carefully  cleaned  by  means 
of  a  metal  scraper,  followed  by  a  stiff  wire  brush,  and  was  finally 
polished  with  a  dry  cloth.  Graphic  records  were  obtained  in  this 
way  from  a  large  number  of  typical  portions  of  electric  tramway 
tracks,  from  main  line  steam  tracks,  and  from  the  running  rails 
and  conductor  rails  (third  rails)  of  electric  railways.  In  making 
these  rubbings  care  must  be  taken  to  keep  the  paper  strip  stretched 
taut ;  if  it  is  at  all  loose  it  is  liable  to  cockle  under  the  rubber,  and 
to  give  rise  to  alternate  light  and  dark  patches  of  short  pitch, 
which  might  be  mistaken  for  corrugations. 

Experiments  were  also  made  on  the  track  designed  to  record  the 
variation  in  pressure  between  the  wheels  and  the  rails  under 
service  conditions.  A  length  of  rail  tread  was  coated  with 
graphite,  and  polished  bright ;  a  paper  strip  was  placed  over  this 
length,  which  was  pressed  upon  the  blackleaded  rail  surface  by  the 
wheel  in  its  passage  over  it.  In  takihg  a  record  a  paper  strip 
about  4  in.  wide  was  pinned  lengthwise  along  one  edge  of  a  thin 
wood  board,  so  that  the  paper  projected  about  3  in.  beyond  the 
edge  of  the  board  throughout  its  length.  The  projecting  portion 
of  the  paper  was  laid  over  the  tread  of  the  rail  with  its  outer  edge 
coincident  with  the  gauge  edge  of  the  rail.  It  was  found  quite 
easy  to  obtain  a  record  from  the  leading  wheel  of  a  car  by  pulling 
back  the  board  before  the  second  wheel  reached  the  paper. 

In  general,  corrugation  appears  on  the  running  rails  of  cable, 
steam,  and  electric  traction  systems.  We  have  found  pronounced 
corrugation  on  the  rails  of  each  of  the  five  steam  railway  systems 
which  we  have  examined  in  this  country,  but  it  is  not  present  on 
steam  or  cable  lines  to  nearly  so  serious  an  extent  as  it  is  on 
electric  lines.  The  third  rails  of  electric  railways  with  sliding 
collector  shoes  are  frequently  extensively  corrugated.  The  trolley 
wire  of  tramway  systems  is  often  corrugated  for  short  lengths  at 
bridge,  bracket  arm,  or  span  supports,  and  for  considerable  lengths 
of  the  suspended  wire  between  the  supports. 

Parts  of  machines  making  sliding  or  rolling  contacts  are  fre- 
quently corrugated  when  there  is  some  freedom  of  motion  of  one 
or  other  of  the  parts  concerned  at  right  angles  to  the  surface 
rubbed.  We  have  noticed  corrugation  on  the  collector  rings  of 
alternators,  and  while,  no  doubt,  the  burning  due  to  sparking  when 
the  contact  is  broken  affects  the  result,  we  regard  this  as  an  eflect 
rather  than  as  the  cause  of  the  corrugation. 

Corrugation  in  trolley  wires  frequently  shows  "pitting,"  due  to 
arcing  in  the  hollows  caused  by  the  jumping  of  the  trolley  wheel 
on  the  crests. 

Fig.  2  shows  rubbings  taken  from  the  track  of  the  Manchester 
Corporation  tramways,  as  follows  :— 

A,  40.-ft.  curve,  outer  rail ;  B,  40-ft.  curve,  inner  rail. 
The  rails  of  sharp  curves  such  as  these  are  generally  free  from 
corrugation.     The  wheels  of  cars  passing   round  sharp  curves  are 


continually  binding  in  rail  grooves,  with  the  result  that  the  car 
body,  truck,  and  driving  elements  are  locked  together,  and  the 
vertical  movements  of  the  wheeN  are  damped. 

c.  Outer  rail  of  flat  curve  of  very  large  radiae.  D.  Inner  rail, 
opposite  to  c. 

The  radius  of  curvature  is  not  uniform,  the  track  following  the 
curvature  of  the  road,  but  in  noplace  being  less  than  l,OO^ift. 
The  record  d  shows  long  corrugations  on  the  inner  rail. 

K.  Outer  rail  of  flat  curve,     f.  Inner  rail,  opposite  to  E. 

The  record  f  shows  both  long  and  short  corrugations  on  the 
inner  rail. 

G.  Straight  track,  cars  in  one  direction  only  as  is  usual  practice. 

In  this  case  the  coned  wheels  run  on  a  horizontal  rail  tread  and 
bear  at  first  on  the  gauge  end  of  the  rail. 
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City  and  South  London  Railway — a,  b,  c,  collector  rails ;  a,  running  de»d 
slow  just  before  stop,  current  about  .5  amperes  ;  b,  running  slow,  accelerat- 
ing, current  about  280  amperes;  c,  running  fast,  coasting,  current  aboat  5 
amperes  ;  d  and  e,  C.  &  S.Li.  Rnilway,  running  rails  ;  f,  g  and  ]i,  running 
rails,  main-line  steam  track,  Manchester;  i,  trolley  wire,  Manchester 
Corporation  tramways,  between  supports;  J,  trolley  wire  under  the  ear  at  a 
span  support,  flexible  in  a  vertical  plane  ;  k,  trolley  wire  under  the  ear  at 
a  support  used  in  passing  under  bridges. 

Fig.  1. 


H.  Similar  rail  on  the  same  route  with  contact  between  wheels 
and  rail  and  at  middle  of  rail  tread. 

I.  Straight  track,  traffic  in  both  directions  equally.  Gauge  edge 
contact  between  wheels  and  rail. 

J.  Rail  opposite  to  i,  at  the  same  place,  showing  approximate 
agreement  between  corrugations.     Complete  wheel  contact. 

A  consideration  of  the  experiments  appears  to  show  that  the 
corrugation  is  initiated  by  the  action  of  one  or  more  of  the  follow- 
ing forces  : — 

(«)  Jumping  of  the  moving  system  on  its  passage  over  minute 
irregularities  of  the  surface,  or  over  an  obstacle  of  some  magnitude, 
when  the  critical  speed  is  exceeded. 

C&)  Abrasion  and  displacement  of  the  surface  due  to  the  differ- 
ence between  the  static  and  dynamic  coeflBcients  of  friction  of  the 
surfaces  in  contact. 

((•)  The  longitudinal  vibrations  of  the  moving  system. 

(rf)  The  transverse  vibrations  of  the  moving  system. 

In  the  case  of  a  metal  like  lead  the  surface  material  is  easily 
pushed  forward,  and  the  princi^^ul  factor  in  initiating  the  corru- 
gation would  appear  to  be  the  abrasion  of  the  surface  and  the  pro- 
gressive  longitudinial   displacement  of  metal,   due    to  the   great 
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Fig.  2. 


difference  existing  between  the  static  and  the  dynamic  coefficients 
of  friction. 

The  main  factor  influencing  the  growth  and  also  the  spread  of 
the  corrugation  is  the  hammering  due  to  the  jumping  of  the 
rubbing  cylinder  ;  in  general  the  other  factors  may  be  regarded  as 
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being  subordinate  to  this,  and  as  affecting  the  form  of  the  corrug-a- 
tion  produced,  and  its  degree  of  regularity. 

The  authors  distinguish  two  classes  of  corrugation  on  the  tram- 
way track  which  they  term  "visible"  and  "invisible"  respectively, 
according  as  the  corrugations  are  visible  to  the  naked  eye  or  not. 
The  presence  of  the  invisible  corrugation  may  be  determined  by 
means  of  graphite  rubbings. 

Invisible  corrugation  does  not  appear  to  give  rise  to  annoyance 
or  trouble  in  practice  to  any  extent ;  it  increases  very  slowly,  and 
may  even  reach  a  condition  of  equilibrium  with  respect  to  the 
general  wear  of  the  rail. 

The  main  facts  relating  to  visible  corrugation  are  well 
known.  The  inner  rails  of  flat  curves  are  generally  less  strongly 
corrugated  than  the  outer  rails,  and  the  pitch  in  many  cases  is 
longer  than  that  on  the  outer  rails,  but  in  some  cases  the  pitch  on 
both  rails  is  equal,  and  the  crests  and  hollows  occupy  corresponding 
positions  on  the  two  rails. 

Visible  corrugation  on  the  track  appears  to  be  due  to  a  com- 
bination of  forces  similar  to  those  operating  in  the  formation  of 
corrugation  on  the  lead  bars,  in  which  progressive  longitudinal 
displacement  of  the  metal  is  brought  about  by  the  joint  action  of 
the  forces  concerned. 

The  specific  pressure  on  the  area  of  contact  will  be  a  maximum 
when  the  flange  of  a  given  wheel  is  against  the  rail  head,  and 
with  coned  wheels  on  a  flat  rail  tread  the  bearing  surface  will  be 
close  to  the  gauge  edge  of  the  rail  where,  as  pointed  out  by 
Beaumont,  the  metal  is  not  held  enca.sti'ce.  The  result  will  be  that 
the  wheels  of  the  car  travelling  on  the  outside  rail  of  a  curve  will 
have  the  maximum  value  for  the  specific  pressure  on  the  area  of 
contact,  and  the  tendency  to  jump  will  be  increased  by  the  climbing 
action  of  the  flange. 

With  regard  to  corrugation  on  the  inner  rails  of  curves,  it 
appears  to  the  authors  that  where  this  agrees  in  pitch  and  position 
with  that  on  the  outer  rails,  it  is  a  case  of  transference  of  the 
impulses  derived  from  the  outer  rail  to  the  inner  rail  by  means  of 
the  axle.  In  this  connection  it  may  be  observed  that,  although  the 
wheels  on  the  outer  rails  frequently  break  contact  with  the  rails 
when  "  jumping,"  we  have  not  yet  observed  this  to  be  the  case 
with  the  inside  wheels,  the  results  showing  variation  in  pressure  on 
the  contact  only.  As  already  stated,  the  presence  or  absence  of 
continuity  of  contact  between  the  wheel  and  rail  profoundly 
modifies  the  character  of  the  corrugation  produced  and  its  rate 
of  growth. 

The  characteristics  of  corrugation  on  the  straight  are  precisely 
the  same  as  those  of  the  visible  corrugation  on  the  outer  rails  of 
flat  curves.  Our  conclusions  with  regard  to  visible  corrugation  on 
the  straight  are  as  follows  :■ — The  visible  corrugation  is  probably 
an  augmentation  of  the  invisible  corrugation  of  short  pitch  present 
at  almost  all  parts  of  the  track.  This  augmentation  may  be  due  to 
variation  in  the  specific  pressure  on  the  contact  area  between  wheels 
and  rail  due  to  the  position  of  the  wheel  flange  relative  to  the  rail. 
The  position  of  the  flange  in  the  groove  will  vary  with  the  follow- 
ing conditions  : — 

1.  A  constant  contact  of  the  flange  of  one  wheel  with  the  check 
or  gauge  edge  may  be  caused  by  unequal  diameters  of  the  wheels. 
Owing  to  the  prevalence  of  curves  in  one  direction  on  a  given 
route,  and  the  use  of  particular  cars  on  given  routes,  it  is  not 
infrequent  to  find  the  wheel  diameters  on  one  side  of  a  car 
persistently  greater  or  less  than  those  on  the  other  side. 

2.  An  intermittent  contact  of  the  flange  of  one  wheel  with  the 
check  or  gauge  edge  may  be  caused  by  differences  between  the 
coeflScient  of  friction  of  the  two  rails.  The  wheel  on  which  the 
friction  is  greatest  will  tend  to  lead  and  will  throw  the  flange  of 
its  mate  wheel  against  the  gauge  edge  of  the  rail  ;  this  will  increase 
the  friction  on  the  mate  wheel,  which  will  then  lead,  and  these 
alternations  in  lead  will  continue  posBibly  with  high  frequency. 

In  the  event  of  the  tire  or  groove  wear  allowing  the  flange  of 
either  wheel  to  come  in  contact  with  the  check,  the  above- 
mentioned  alternations  will  be  set  up  and  corrugation  of  the  check 
may  result. 

The  flange  action  referred  to  may  set  up  skid  and  a  tendency  in 
the  wheel  to  climb  the  rail,  thus  giving  rise  to  corrugation. 


Discussion. 


Mb.  J.  Prescott  said  he  could  not  come  to  any  definite  conclu- 
sion as  to  whether  corrugations  were  caused  by  vibration  or  not. 
Calculations  on  a  Brill  truck  showed  that  the  oscillations  due  to 
the  spring  system  could  not  produce  the  well-known  corrugations 
of  2  and  3  in.  pitch  on  tramrails.  It  did  not  follow,  however,  that 
oscillations  were  not  the  cause,  as  many  parts  of  a  truck  could  vibrate 
besides  the  springs,  and  it  would  need  an  accurate  knowledge  of  the 
rigidity  of  the  parts  in  order  to  decide  whether  oscillations  of  the 
right  period  were  possible. 

Dr.  E.  W.  Mai;chant  referred  to  the  question  of  how  far  corru- 
gation was  caused  by  the  flexibility  of  the  wheels  and  axles.  Corru- 
gation appeared  to  be  due  mainly  to  driving  wheels.  The  corrugation 
due  to  steam  trains  was  not  so  large  as  on  electric  tramways  because 
the  number  of  driving  wheels  compared  with  the  number  of  trailers 
was  very  small.  The  effect  might  be  got  rid  of  by  making  the 
wheels  and  axles  stiffer  than  at  present. 

Mr.  D.  Harrop  said  that  amongst  the  many  variable  factors 
causing  corrugations  were  the  actual  circumstances  peculiar  to 
local  conditions,  such  as  the  nature  of  substructure  of  track,  con- 
crete foundations,  Ace.  This  might  not  be  a  fundamental  but  a 
contributory  cause. 

Mr.  J.  Frith  said  that  one  of  the  valuable  points  about  the 
paper  was  to  disprove  almost  every  theory  that  had  hitherto  been 
put  forward  regarding  rail  corrugation.  For  example,  the  theory 
of  the  teeth  of  the  gearing  and  the   theory  of  high  axle  pressure 


had  weak  points  when  the  matter  in  the  paper  was  applied.  One 
conclusion  seemed  evident,  viz. :  That  there  must  always  be  a 
tendency  to  corrugate  when  there  was  relative  motion.  ^ 

Mr.  W.  Cramp  (chairman)  said  the  corrugations  shown  were, 
to  some  extent,  similar  to  those  found  in  the  work  which  had  been 
done  with  fluids  on  sand.  These  experiments  were  sufficient  to 
account  for  the  fact  that  initial  bumps  on  a  rail  would  produce 
continuous  corrugation.  The  most  important  deduction  from  the 
paper  had  already  been  mentioned  by  Mr.  Frith,  viz.  : — That  any 
single  explanation  put  forward  seemed  to  fail  in  some  particular, 
therefore  the  cause  was  probably  complex,  each  suggestion  being  a 
partial  truth.  It  should  be  possible  to  free  the  rail  from  bumps, 
and  then  observe  whether  corrugation  appeared  more  slowly,  in  a 
different  manner,  or  not  at  all.  If  corrugations  were  set  up  by  the 
pushing  over  of  metal,  or  even  by  hammering  such  as  would  occur 
by  the  oscillation  of  a  car,  it  would  seem  that  the  rails  when 
examined  by  a  microscope  would  appear  in  the  hollows  to  be  harder 
and  closer  grained  than  at  the  crests. 

Mr.  R.  G.  Parrott  said  there  seemed  to  be  some  critical  relative 
speed  between  the  wheel  and  rail  at  which  corrugation  began  to 
form  rapidly.  It  would  be  of  interest  to  know  if  the  pitch  of  the 
corrtigations  remained  constant  under  varying  conditions.  He 
had  observed  on  a  straight  tramway  track  a  series  of  corrugations 
alternately  on  the  left  and  right-hand  rail. 

Mr.  C.  F.  Ellvpood  said  he  had  noticed  on  a  straight  stretch  of 
Manchester  tramway  track,  a  series  of  longitudinal  scratches  nearly 
parallel  with  the  rail  edge.  These  scratches  or  abrasions  were  due 
to  either  slip  or  skid,  and  were  in  his  opinion  incipient  corrugations. 
The  scratches  were  two  to  three  inches  long  and  in  patches.  The 
action  of  a  jumping  wheel  alighting  is  to  produce  skid  or  slip, 
perhaps  both,  and  the  foregoing  observations  seemed  to  bear  out 
the  authors'  contentions  regarding  causes  of  corrugations. 
The  marks  referred  to  by  Mr.  Prescott  might  be  observed 
on  short-radius  curves  transversely  across  the  track,  but 
the  wheel  records  given  by  the  authors  were  actually  due  to 
corrugation. 


The  Institution  of  Electrical  Engineers. 

The  Report  of  the  Council  and  statement  of  accounts  for  1911 
were  presented  and  adopted  at  the  annual  general  meeting  on 
Thursday  last  week.  The  membership  now  consists  of  seven  Hon. 
Members,  1,388  Members,  3,089  Associate  Members,  806  Associates, 
and  1,247  Students — total,  6,537  ;  the  gross  increase  amounts  to 
685,  and  the  net  increase  to  304,  compared  with  an  average  annual 
increase  of  105  during  the  last  five  years.  A  Salomons  Scholarship 
has  been  awarded  to  Mr.  R.  J.  Webb,  of  King's  College,  and  a  David 
Hughes  Scholarship  to  Mr.  D.  Dunham,  of  the  City  and  Guilds 
(Engineering)  College,  South  Kensington.  The  Institution 
Premium  has  been  awarded  to  Dr.  J.  A.  Fleming  and  Mr.  G.  B.  Dyke  ; 
the  Ayrton  Premium  to  Mr.  J.  Lustgarten  ;  the  Fahie  Premium 
to  Mr."  W.  Aitken  ;  the  John  Hopkinson  Premium  to  Messrs.  H.  D. 
Symons  and  Miles  Walker  ;  the  Kelvin  Premium  to  Mr.  E.  H. 
Rayner  ;  the  Paris  Electrical  Exhibition  Premium  to  Mr.  R.  J. 
Roberts  ;  and  an  extra  premium  to  Messsrs.  S.  W.  Melsom  and 
H.  C.  Booth,  for  papers  read  before  the  Institution.  Students' 
Premiums  have  been  awarded  to  Messrs.  E.  W.  Moss  and  J.  Mould, 
E.  T.  Pannell,  E.  T.  Caparn,  R.  G.  Parrott,  and  P.  R.  Coursey  and 
G.  G.  Dawson. 

The  International  Radio-Telegraphic  Conference  will  be  held  at 
the  Institution  Buildings  in  June  and  July. 

A  sum  of  £500  has  been  allocated  to  the  provision  of  apparatus 
to  enable  authors  to  illustrate  their  papers  by  experiments.  The 
Wiring  Rules  have  been  adopted  by  some  50  Fire  OflBces  and  232 
supply  authorities  ;  more  than  8,000  copies  have  been  sold,  and  they 
have  been  reprinted  in  many  hand-books.  A  scheme  is  under  con- 
sideration for  the  examination  ard  certification  of  wiremen.  An 
"  Industrial  Committee"  is  to  be  appointed  to  report  on  all  indus- 
trial matters  in  respect  of  which  the  Institution  might  usefully  take 
action,  besides  taking  over  the  work  of  the  Parliamentary  Committee ; 
the  Committee  will  also  on  occasion  arrange  for  special  meetings 
of  various  branches  of  the  electrical  industry.  The  Benevolent 
Fund  shows  a  satisfactory  increase,  the  capital  account  on  December 
31st,  1911,  standing  at  £4,000. 

The  renort  of  the  hon.  treasurer.  Mr.  Robert  Hammond,  shows 
that  the  margin  to  the  good  on  the  revenue  account  is  £1,274,  as 
compared  with  £3,053  in  the  previous  year,  a  decrease  of  £1,779  ; 
the  current  expenditure  was  £13.763,  and  the  year's  revenue 
£15,037.  Books  and  furniture  have  further  absorbed  £357,  and 
repayment  of  mortgage  on  the  Institution  building,  £626.  The 
assets  amount  to  £101,739,  against  liabilities  £39,335,  leaving  a 
margin  to  the  good  of  £62,404,  an  improvement  of  £2,569  ;  of  this 
increase,  entrance  fees  account  for  £929 — a  record  in  the  history  of 
the  Institution — and  life  compositions  for  £  223.  The  Life  Composi- 
tions Fund  stands  at  £5,866,  and  under  the  revised  Articles  this  sum 
will  be  freed  for  transfer  to  the  general  fund. 


HomchuTch    and    Ipniinster.  —  Mr.    W.    Ivey,    of 

London,  has  informed  the  Romford  R.D.C.  that  he  proposes  to 
apply  for  powers  to  supply  electricity  for  all  purposes  in  the 
parishes  of  Hornchurch  and  Upminster,  and  has  asked  for  the 
consent  and  support  of  the  Council.  Mr.  Ivej  has  been  requested 
to  furnish  more  definite  particulars  of  the  scheme  prior  to 
interviewing  the  Council. 
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CORRESPONDENCE. 

Lette,r»  recexvp.d  by  us  after  5  P.M.  ON  TUKSDAY  cariTwt  apj)ear  until 
ilui  folloivin^  week,  Cin-reitpondents  sfumld  forward  t/unr  cammvni- 
cationg  at  the  earliest  possible  moment.  No  letter  can  be  jrublished 
wnless  we  liate  t/ie  writer's  name  and  address  in  our  possexsioji. 


On  Advertising  Methods. 

May  I  avail  myself  of  the  columns  of  your  journal  to 
suggest  to  certain  electiical  manufacturers  that  it  would  be 
much  to  their  interest  if  they  refrained  from  endorsing 
envelopes  "  Private,"  which  contain  nothing  more  important 
than  circular  letters  and  pamphlets  describing  certain  of  their 
manufactures  't 

It  often  happens  that  certain  of  these  letters  are 
forwarded  on  to  one,  after  no  little  time  has  been  wasted 
in  judging  whether  they  are  really  of  a  private  nature  or 
otherwise. 

I  think  this  is  a  practice  more  worthy  of  some  quack 
medicine  or  money-lending  concern  than  of  a  firm  carrying 
on  the  sober  busmess  of  electrical  manufacturers.  Any  litera- 
ture received  by  me  under  such  conditions  is  very  quickly 
relegated  to  the  waste-paper  basket. 

I  enclose  my  card,  and  subscribe  myself. 

Disgusted. 


The  Domestic  Uses  of  Electricity. 

The  recent  discussions  at  the  Institution  have  emphasised, 
after  unsuitable  tariffs,  chiefly  three  main  factors  as  acting 
against  the  efficient  development  of  the  electrical  industry, 
these  being  inefficient  and  insufficient  advertisement,  mutual 
recrimination  instead  of  co-operation  between  the  supply 
people  and  electrical  contractors,  and  the  harm  that  has 
been  and  is  being  done  by  the  sale  of  apparatus  not  properly 
designed  or  made  for  everyday  use. 

It  is  to  be  hoped  that  matters  do  not  end  with  the  dis- 
cussion or  its  utility  will  be  doubtful. 

Dealing  with  the  last  point  first,  Mr.  Vesey  Brown's  sug- 
gestion that  no  apparatus  should  be  allowed  till  it  had 
passed  what  one  is  tempted  to  call  "  the  committee  for  the 
suppression  of  electrical  development,"  obviously  over- 
shoots the  mark,  but  it  contains,  I  think,  the  germ  of  a  good 
suggestion.  Without  going  so  far  as  Mr.  Brown  suggests, 
T  think  it  is  an  opportune  time  for  the  Institution  to  take  a 
leaf  out  of  the  book  of  the  R.A.C.,  and  issue  certificates  of 
performance  of  apparatus  submitted  to  them  that  satisfies 
them  as  to  its  usefulness. 

Features  it  would  be  advisable  to  embody  would  be  a 
description  of  the  apparatus  for  the  purpose  of  identifica- 
tion, claims  made  for  it,  and  the  results  of  the  Institution 
tests. 

Makers  or  vendors  should  not  be  allowed  to  advertise  the 
obtaining  of  the*  Institution  certificate  with  any  claims,  other 
than  those  tested  by  the  Institution,  added.  These  certificates, 
therefore,  would  form  a  sort  of  hall  mark,  rendering  the 
introduction  of  new  satisfactory  apparatus  easy,  and  at  the 
same  time  protecting  users  from  apparatus  that  will  not  fulfil 
its  claims. 

The  case  of  the  contractors  and  a  good  part  of  the  ad\er- 
tising  problems,  it  seems  to  me,  might  be  solved  together. 
The  contractors  have  long  been  called  "  unpaid  canvassers  " 
to  the  supply  people,  and  to  this  I  would  like  to  repeat  the 
substance  of  some  remarks  made  by  Mr.  Seabrook  during  the 
discussion  of  Messrs.  Macfarlane  and  Burge's  paper,  wliich 
were  much  appreciated  at  the  time.  Referring  to  the  cost 
of  developing  and  marketing  new  api)lications,  he  remarked 
that  the  supply  companies  might  well  do  more  than  they 
did  towards  this,  since  they  had  most  to  gain — the  makers 
and  vendors  made  only  one  profit,  whilst  the  supply  people 
obtained  a  continuous  revenue. 

Taking  the  case  of  the  contractor,  this  means  that  for 
every  shilling  profit  he  puts  in  his  own  pocket,  he  puts 
several  (say,  five)  shillings  into  the  pocket  of  the  supply 
people.  To  balance  this,  when  the  supply  people  make  a 
shilling  profit,  do  they  put  five  shillings  into  the  pockets  of 
the  contractors  r 

Personally,  I  think  they  wish  to  go  at  any  rate  part  of  the 
way,  but  there  is  the  Committee  to  tliink  of,  which  bars  out 
moat  arrangements. 


The  suggestion  I  have  to  make  is  this  : — The  electric 
supply  authority  to  equip  and  maintain  commodious  c-entral 
premises,  containing  a  permanent  exhibition  of,  as  far  as 
practicaljle,  every  electrical  appliance  suitable  for  use  on  their 
circuit,  with  facilities  to  demonstrat<-  their  use. 

Kssential  features  it  appears  desirable  to  have  in  the 
scheme  would  Ije,  (1;  prominently  displayed  the  name  and 
address  of  every  electrical  contractor  in  their  area,  except 
any  known  to  be  incompetent  or  to  do  bad  work  ;  (2;  no 
goods  to  be  sold  in  the  Exhibition  ;  f8)  when  the  supply 
people  have  a  contracting  department,  this  to  be  kept  clear 
away  from  the  premises,  and  their  officials  only  allowed  in 
during  public  hours  when  with  a  client,  and  to  have  no  pre- 
cedence over  outside  contractors. 

A  centre  like  this  could  have  a  much  bigger  range  of 
appliances  than  any  single  contractor  could  accommodate, 
and  manufacturers  would  in  many  cases  loan  goods  which 
they  would  not  do  to  individual  contractors,  and  the  scheme 
generally  would  promote  co-operation  between  the  contractors 
and  supply  people,  which,  in  turn,  would  go  a  long  way  to 
removing  present  differences,  which  are  four-fifths  misunder- 
standing and  only  one-fifth  based  on  realities,  only  needing 
the  parties  to  get  together,  with  a  determination  to  settle 
the  differences,  to  disappear. 

W.  £.  Burnand. 

Sheffield,  Mmj  Uth,  1912. 


E.A.C.  Automatic  Solenoid  Starter. 

I  was  much  interested  in  reading  the  description  and 
seeing  the  illustrations  in  your  issue  of  the  Kith  inst.,  of 
the  new  automatic  solenoid  starter  brought  out  by  the 
Electrical  Apparatus  Co.,  Ltd.,  as  for  some  time  past  it  has 
been  one  of  my  hobbies  to  attempt  to  improve  this  class  of 
apparatus.  It  is,  however,  very  difficult  to  hit  upon  anything 
which  is  really  novel,  l)ecause  it  is  inevitable  that  people 
working  on  the  same  problems  should  hit  upon  similar 
methods  of  solving  them,  and  I  have  frequently  found  that 
little  improvements  which  I  thought  were  novel  have  been 
devised  and  patented  years  before.  I  think  that  this  applies 
also  to  the  new  automatic  solenoid  starter  described,  as  a 
precisely  similar  arrangement  is  shown  in  my  Patent 
No.  2(),3()!)  of  the  year  19()G,  namely,  a  single  solenoid 
starter  in  which  the  main  switch  is  pulled  in  by  a  short 
core  at  the  top  of  the  solenoid,  and  the  rheostat  lever  is 
drawn  up  against  the  dash-pot  by  a  core  at  the  bottom  of 
the  solenoid.  This  is  only  one  of  many  arrangements  shown 
in  the  patent  referred  to,  which  you  will  see  is  almost  six 

years  old. 

Frank  Broadbent. 
London,  E.G.,  3Imj  21sf,  1912. 

P.S. — The  sole  manufacturing  rights  in  connection  with 
the  above  patent  were  assigned  to  the  Adams  INIanufacturing 
Co.  some  fi;w  yeai"S  ago. 


Colonial  Keferenees. 


May  we  be  allowed  the  use  of  year  valuable  space  to 
corroborate  the  views  put  forward  with  reference  to  South 
Africa  by  "  Colonial,''  in  your  issue  of  March  29th. 

The  trouble,  we  think,  may  be  said  to  have  started  during 
the  time  of,  or  shortly  after  the  close  of,  the  Boer  "War. 

Employers  and  mine  managers  were  thirsting  for  electrical 
men,  and  anyo'ie  who  knew,  or  professed  to  know,  the  differ- 
ence between  a  voltmeter  and  a  switch  was  received  with 
open  arms,  and  the  choice  of  many  jobs  at  a  tninimum  wage 
of  £  1  per  day. 

The  consequence  is  that  these  men  have  gradually,  by 
dint  of  pei-severance  and,  incidentally,  much  damage  to  their 
employers'  plant,  picked  up  a  certain  amount  of  knowledge, 
and  in  the  majority  of  cases  they  oi'cupy  good  positions  with 
excellent  salaries.  During  the  past  year  or  two  many  trained 
engineers  have  been  imported  from  '*  home  "  to  large  power 
schemes  on  the  l\and. 

Dazzled  by  promises  of  salaries  magnificent  compared 
with  the  home  standard,  and  the  assurance  that  their  Uvea 
out  here  would  he.  made  a  little  •'  Heaven  on  earth," 
they  are  bitterly  disjippointed  when  they  learn  the  real 
truth  of  the  matter.     In  some  cases  the  men  discover,  too 
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late,  that  they  are  being  paid  less  than  the  standard  rate  of 
pay  of  the  mines  with  very  little  prospect  of  any  increase. 
Apart  from  this  they  are  so  hedged  about  with  petty  rules 
and  regulations  that  the  vision  of  South  Africa  as  the 
"  Promised  land  "  (]uickly  fades,  and  their  one  object  resolves 
itself  into  saving  a  little  money  and  getting  away  somewhere 
else  as  soon  as  possible.  Again,  is  it  fair  that  men  should 
be  signed  on  for  a  period  of  three  years,  and,  after  working 
for  some  months,  should  be  forced  to  sign  an  entirely  new 
agreement  rendering  them  liable  to  be  sacked  at  a  month's 
notice,  with  the  prospect  of  being  stranded  in  Africa  ?  Until 
some  change  is  made  in  the  method  of  bringing  men  out 
here,  and  in  the  manner  of  treating  them  when  they  arrive, 
there  will  always  be  a  scarcity  of  trained  power  station 
engineers  on  the  Hand. 

Ex-Contract  Men. 


The  article  under  the  above  title  in  your  March  29th 
number  was  so  evidently  written  by  a  young,  very  young, 
engineer,  that  your  footnote  was  quite  unnecessary. 

It  reminds  one  of  the  young  man  who,  when  he  left  school, 
thought  his  father  completely  ignorant.  As  he  grew  older 
he  acknowledged  that  his  father  did  know  something,  and 
when  at  last  he  came  to  years  of  discretion  he  was  obliged 
to  admit  that  the  "  old  man  "  knew  considerably  more  than 
he  did  himself  I 

Eef erring  to  the  article  by  "  Colonial,"  he  says  :  "  Many 
Colonial  engineers  do  not  know  their  work — merely  self- 
taught,  and  not  entitled  to  be  called  professional  men  at 
all,  &c."     All  pioneers  are  self-taught. 

Who  taught  Edison,  Sir  William  Preece,  F.R.S.,  Sir  John 
Gavey,  in  fact  all  the  original  leaders  in  our  profession  ?  It 
is  just  these  self-taught  men  who  teach  the  younger  genera- 
tion what  they  themselves,  by  study  and  experience,  have 
learnt. 

Sir  William  Preece  used  to  say  that  the  principal  object 
of  schools  and  colleges  was  to'  teach  their  pupils  how  to 
instruct  themselves,  for  in  all  professions  one  must  be  con- 
tinually learning,  or  otherwise  be  shortly  out  of  date. 

Who  were  the  original  chiefs  of  the  electrical  world  in 
South  Africa  ?  Presidents  of  the  South  African  Section  of 
the  Institution  of  Electrical  Engineers  ?  Men  of  the 
writer's  time  who  went  out  long  before  telephones  or  electric 
light  (and  possibly  "  Colonial ")  were  ever  thought  of. 
These  were  the  men  who  introduced  the  electric  light,  &c., 
who  were,  and  are,  no  doubt,  quite  up  to  date. 

"  Colonial "  apparently  has  a  very  high  opinion  of 
"  Home  Engineers."  We  are  sure  that  no  one  wishes  to 
destroy  this  good  opinion,  but  to  insinuate  that  they  are  the 
only  engineers,  is  a  little  too  sweeping. 

Conditions  in  England,  a  thickly -populated  country,  are 
very  different  from  those  abroad  in  new-  and  sparsely- 
populated  countries. 

What  at  first  sight  appears  to  a  "  Home  Engineer  "  to  be 
a  very  untidy  and  badly-arranged  installation,  may  be  just 
what  is  required  to  meet  the  case. 

Why  did  the  electric  light,  telephones,  and  electric  tram- 
ways go  ahead  so  fast  in  the  United  States  ?  Simply 
because  there,  as  in  most  new  countries,  they  were  not 
hampered  by  *'  Home  Engineers,"  who  either  would  do  the 
work  "just  so,"  as  they  had  been  taught,  or  would  do 
nothing  at  all. 

The  writer  well  remembers  how  horrified  he  was  when  he 
first  saw  the  original  arc  lighting  wires  in  New  York.  Tele- 
phone wires  of  the  then  unusual  small  gauge,  with  abnor- 
mally long  spans,  and  not  a  joint  soldered,  also  shocked  him, 
who  was  accustomed  to  the  high-class  English  Post  Ofl&ce 
standard  ;  but  this  rough  work  was  cheap,  and  allowed  in- 
stallations to  be  made  and  experience  gained. 

Railways,  again,  in  nearly  all  new  countries,  are  simply 
astounding  to  "  Home  Engineers."  Many  times  on  a 
narrow-gauge  railway  here,  after  runnrng  at. 30  miles  an 
hour  or  more  round  curves  of  150  metres  radius,  over  rails 
merely  spiked  down,  "Home  Engineer"  friends  of  the 
writer  have  refused  to  continue  the  journey  beyond  the  first 
station,  alleging  danger.  Yec  the  American  bogie  engine 
with  9  bar  frame,  which  cwists  about  like  a  basket,  continues 
to  run  safely  over  this  kind  of  track.  Nowadays  English 
engines  are  to  be  obtained  built  on  these  lines,  but  the 
"  Home  Engmeer  "  learnt  his  lesson  from  the  "  Colonial." 


Where  did  the  three-phase  high-tension  come  from  ?  It 
was  employed  and  brought  to  perfection  long  before  "  home 
engineers  "  a])preciated  it.  In  fact,  many  years  ago  the 
present  writer  recommended  it  for  an  installation  in  which 
he  was  interested.  His  opinion  was  squashed  by  some  well- 
known  consulting  engineers,  but  at  the  present  day  the  three- 
phase,  then  tabooed,  is  en;ployed. 

"  Colonial  "  recommends  examinations  as  a  panacea  for  his 
imagined  evils.  This  is  a  very  vexed  question,  and  the 
writer,  from  his  experience,  does  not  concur  with  the 
efficiency  of  this  system.  It  is  well  known  that  many,  if 
not  most,  famous  men  would  have  made  a  poor  figure  in 
examinations.  Any  man  with  a  good  memory  can  cram  and 
pass  with  the  greatest  ease  any  examination,  and  yet  he  may 
be  quite  worthless  for  anything  else. 

When  electric  tramways  were  in  their  infancy  the  writer 
saw  all  there  was  to  be  seen  in  England,  where  the  best 
engineers  of  the  day  (probably  most  of  whom  had  passed 
excellent  examinations)  were  occupied  in  the  work.  Everyone 
knows  what  troubles  arose.  Returning  to  this  country  (which 
shall  be  nameless,  as  it  is  of  no  consequence),  the  writer 
saw  the  installation  of  a  very  large  tramway  system  by  an 
American  company. 

There  were  specialists  for  each  section  of  the  work,  for 
pole-setting,  wiring,  rail-laying,  &c.  Never  was  work  better 
done  according  to  the  knowledge  of  that  time.  Everything 
went  like  clockwork,  no  burnt  motors,  no  derailments,  no 
breakdown.  The  men  who  did  this  work  were  classed  by 
their  American  compatriots  as  cowboys  !  and  an  examination, 
as  desired  by  "  Colonial,"  would  not  only  have  "  weeded  out 
scores,"  but  the  whole  lot  of  these  excellent  men. 

The  writer  has  made  joints  with  his  own  hands  over  and 
over  again,  has  cleaned  batteries,  repaired  apparatus  of 
every  description,  and  although  consulting  engineer  to  im- 
portant companies,  does  not  consider  that  he  has  "  lowered 
his  status  "  by  so  doing. 

In  a  new  country  an  engineer  should  be  prepared  not  only 
to  order  work,  but  also  to  show  how  it  must  be  done. 
The  above  is  not  one  tithe  of  what  could  be  w'ritten  in  con- 
nection with  the  sweeping  condemnation  by  "  Colonial  "  of 
all  that  is  Colonial  or  foreign,  but  your  space  has  already 
been  too  much  trespassed  upon. 

After  a  little  more  experience  our  friend  "  Colonial  "  mil, 
no  doubt,  give  justice  where  it  is  due,  and  will  find  that  in 
spite  of  his  home  experience,  he  Avill  be  able  to  learn  quite  a 
good  deal  from  the  self-educated  Colonial  whose  Bible  has 
probably  been  the  Electkical  Revtkw,  as  it  has  been  since 
No,  1  to 

M.I.E.E. 


Nickel  Chrome  "  has  omitted  to  send  his  address. 


Co-partnership. — At  the  annual  meeting  of  the  Labour 
Co-partnership  Association  last  week,  Lord  Grey  said  the  events 
of  the  last  year  had  forced  the  nation  to  realise  that  it  was 
necessary  to  set  its  industrial  house  in  order.  The  objects  of  the 
Association  were  to  secure  industrial  peace,  to  promote  industrial 
efificiency  to  raise  wages  to  the  highest  point  which  the  industry 
could  afford,  and  to  ennoble  and  dignify  the  status  of  the  manual 
worker.  He  did  not  claim  that  co-partnership  principles  could 
be  at  present  universally  applied,  but  he  did  contend  that,  wherever 
co-partnership  principles  were  applied  under  right  conditions,  the 
cost  of  production  would  be  lessened  and  the  possibilities  of  profit 
increased  to  the  benefit  of  the  capitalist,  the  worker,  and  the  con- 
sumer.— Times. 

Galloways,  Ltd. — According  to  the  Financial  IHnrn,  the 
affairs  of  this  Manchester  firm  of  boilermakers  and  engineers  have, 
with  the  consent  of  the  Deputy  Chancellor  of  the  Duchy  of 
Lancaster,  been  placed  in  the  hands  of  Mr.  Alfred  H.  Pownall, 
chartered  accountant,  of  Manchester,  who  will  act  as  receiver  and 
manager,  and  carry  on  the  business.  "  The  motion  was  made,  on 
the  application  of  Sir  Frederick  Cawley  f.nd  Mr.  Charles  Leonard 
Agnew,  on  behalf  of  themselves  and  all  other  debenture  holders 
who  opposed  the  prospective  issue  of  £50,000  prior  lien  debentures. 
The  deficiency  on  last  year's  trading  is  stated  to  be  heavy," 

The  Whitsuii  Holidays. — The  Walsali.  Electrical 

Co.,  Lto.,  of  Walsall,  announce  that  their  work-  will  be  closed  from 
to-night,  24th  inst.,  until  Thursday  morning,  May  30th,  for  the 
holidays. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


The  "Flottenr"  Sight-feed  Lubricator. 

The  Stern  Sonnehohn  Oil  Co.,  Ltd.,  of  Finsbury  Square,  E.G., 
have  recently  introduced  a  new  sight-feed  oil  lubricator,  which,  as 
rcfjards  accuracy  of  adjustment  and  precision  of  lubrication,  is  claimed 
to  be  considerably  in  advance  of  anything  hitherto  obtainable. 

The  "  Flotteur  "  lubricator  depends  for  its  action  on  the  suction 
of  the  syphon,  which  takes  its  8upi)Iy  from  the  surface  of  the  oil, 


Fig.  1. — "Flotteur"  Lubricator. 


and  is  therefore  efficient,  entirely  independent  of  the  heig^ht  at 
which  the  oil  may  be  standing-  in  the  container. 

The  oil  flow  is  regulated  by  adjusting  the  suction  pipe  and  size 
of  outflow  opening,  and  a  thermoscopic  arrangement  is  provided 
to  make  this  free  of  temperature  change. 

This  lubricator  will  automatically  supply  a  somewhat  larger 
amount  of  oil  when  required  by  the  bearings  of  a  machine  just 
starting  up  ;  it  is  absolutely  dustproof  when  closed,  and  feeds  only 
the  clear  surface  oil,  any  sediment  falling  to  the  bottom  of  the 
container. 

"Metallic"  Fnseboards. 

The  distributing  board  here  illustrated  is  made  by  the  Metai,lic 
Seamless  Tube  Co.,  Ltd.,  of  Birmingham ;  as  shown,  it  is 
enclosed  in  an  iron  case,  fitted  with  independent  doors  for  fuses  and 


Fk;.  2.— "Metallic"  Ironclad  Distributing  Board. 

Zt^^f)/f  J' ^^f^  ^""^  }'''''  to  seven  ways,  r-,  or  10  amperes. 
Otlier  Metallic  fuseboards  are  made  in  teak  cases,  with  swin<v- 
back  frames,  which  allow  of  ready  access  to  the  back  of  the  board 
for  wiring  or  inspection. 


Solid  (Keyless)  .>Iiifl'  Coiiplintc. 

A  new  type  of  detachable  wjuplinu'  ha.s  juHt  been  introduced  by 
Mehsks.  .John  Jardine.  of  Deering  Street.  Nottingham,  and  i.s 
shown  in  fig.  3.     This  coupling  in  turned  bright  all  over,  and  ha.s 


Fig.  .3.— Solid  Muff  Coupling. 

no  projecting  parts,  being  tightened  on  to  the  shaft  ends  by  means 
of  wedge  bolts  in  recessed  holes. 

Keys  and  key-ways  are  not  required,  and  for  export  purposes 
particularly,  these  couplings  offer  many  advantages  over  the 
ordinary  flange  couplings. 

Benjamin  Reflector  Fittings. 

The  Ben.tamin  Electric,  Ltd.,  of  117,  Victoria  Street,  S.W., 
are  supplying  their  patent  reflector  fittings  in  two  types,  giving 
either  concentrated  or  distributed  illumination,  and  suitable  for 
metal-filament  lamps  of  50  to  1,000  watts  :  each  reflector  is  designed 
for  a  single  lamp  which  needs  no  outer  globe,  as  the  fittings  are 


Fig.  4.— BEN.TAMIN  Distributing  Reflector  Fitting. 

weatherproof.  They  are  made  for  outdoor  or  indoor  use,  and  con- 
sist of  vitreous  enamelled  steel.  The  "Benco"  shockproof  lamp- 
holder,  consisting  of  two  pieces  of  vitreous  porcelain,  with  all  con- 
ducting parts  completely  enclosed,  is  used  in  all  the  fittings.  We 
illustrate  the  distributing  type,  which,  with  other  matters  is 
described  in  Section  List  No.  44,  just  issued. 


The  I.il.E.4.  Convention.— The  annual  meetinsr  of  the 
Municipal  Electrical  Association  takes  place  this  year  at  Harrogate 
on  .Tune  ISth,  19th,  20th  and  21st  inclusive. 

FollowiQg  the  civic  welcome  in  the  Knrsaal  on  the  first  dav  come 
the  presidential  address  by  Mr.  George  Wilkinson,  the  borou-h 
electrical  engineer,  and  a  discussion  on  '•  Means  for  Securino-  Re- 
liability  and  Maintaining  Continuity  of  Electricitv  Supply  '  ilitro- 
duced  by  Mr.  Frank  Ayton,  Ipswich.  In  the  afternoon  similar  dis- 
cussions on  'A  Cooking  Load  from  the  Supply  Station  Point  of 
\iew.  introduced  by  Mr.  F.  M.  Long.  Norwich,  and  'Electrical 
Cooking  Apparatus.-  introduced  by  Mr.  11.  H.  Holmes,  Marvlebane. 
w-ill  take  place,  this  time  at  the  Hotel  Majestic,  which,  we  may 
add,  IS  the  headq  uarters  of  the  Association  during  its  stay  In  the 
evening  a  reception  takes  place  by  the  M.iyor  and  Mayoress  of 
Harrogate,  follo\,'ed  by  a  special  concert  in  the  Kursaal. 

The  second  day's  proceedings  take  place  in  Leeds,  which  will 

A ,  JTS^'I,  ^^  ^P®*^'*^  ^''^^'^^  *°'^  include  in  the  morning,  at  the 
Albert  Hall,  the  discussion  of  papers  on  -  The  Limitation  of  Rate 
Relief    trom    Profits,"    by  Mr.  S.   L.   Pearce.    Manchester,   and  on 

Organisation  in  Electrical  Supply  Undertakings,"  bv  Mr.  C.  M. 
Shaw.  Worcester,  and  in  the  afternoon  visits  to  the  Corporation 
power  stations,  .vc.  Later  in  the  evening,  the  annual  dinner  takes 
^i^^^.^V*"®  ^°^^^  Majestic.  The  third  day  is  given  up  to  visiting 
Middlesbrough,  a  special  traiu  beiug  provided.  The  morning 
will  be  occupied  with  discussion  on  "Automatic  Pressure 
Regulation,  a  subject  to  be  introduced  by  Mr.  S.  J.  Watson 
Bury,  while  visits  to  the  works  of  Messrs.  Samuelson  Messrs 
Dorman  Long  .V  Co  ,  and  the  Cargo  Fleet  Iron  Co..  a  trip  on  the 
lees  and  an  inspection  of  the  local  transporter  bridge,  should  more 
than  occupy  the  remaining  daylight  hours.  An  alternative  and 
much  less  strenuous,  visit  is  also  provided  to  York,  on  this  day 
principally  for  the  benefit  of  the  ladies  of  the  party. 

The  last  day  of  the  Conference  is.  as  us-ial,  g'iven  over  to  the 
annual  general  meeting  in  the  morning,  and  to  what  should  prove 

weather  permittinsr  a  delightful  trip  by  road  to  Ripon.  Studley 
Royal  and  Fountains  Abbey,  in  the  afternoon. 
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Amendments. 

HOLLAND. — The  Dutch  Customs  Authorities  have  decided  that 
ignition  dynamos  or  magnetos  for  explosion  motors,  imported 
separately  are  to  be  dutiable  as  instruments  at  the  rate  of 
5  per  cent,  ad  valorem. 

BULGARIA. — A  treaty  has  recently  been  entered  into  between  the 
Governments  of  Bulg-aria  and  Austria-Hung:ary,  by  which 
the  duties  on  certain  Austrian  gfoods  entering  Bulgaria  are  to 
be  reduced.  As  a  result  of  most-favoured-nation  treaties 
these  rates  will  also  be  applicable  to  British  goods.  The 
following  are  the  reductions  on  goods  of  interest  to  readers 
of  the  Electrical  Review  : — 

Old  rate.     New  rate. 
Francs  per  100  kg. 

Bowls  for  lamps,  of  glass,  with  metal  burners 
and  reflectors,  vases  and  other  articles  of  hollow 
glass,  with  ground  edges  or  with  single-etched 
rings  ...         50  WO 

Lamp  glasses,  ordinary  or  crystal  bearing  marks 

or  not        ...         ...         ...         ...         ...         ...     20  15 

Articles  of  aluminium,  nickel,  German  silver  and 
other  metal  alloys,  even  combined  with  other 
common  materials  ...         ...         ...         ...  300  250 

The  above  duties  will  come  into  force  as  soon  as  the  treaty  is 
ratified. 

RUSSIA. — A  Bill  has  recently  been  introduced  into  the  Russian 
Duma,  which  proposes  to  increase  the  duties  on  incandescent 
electric  lamps  with  metallic  filaments  to  65  roubles  per  poud 
C3s.  !tjd.  per  lb.)  if  mounted,  and  to  9<)  roubles  per  poud 
(5s.  3d.  per  lb.)  if  unmounted.  The  duties  at  present  levied 
under  Sec.  169  (3)  of  the  Russian  Customs  Tariff  on  incan- 
descent electric  lamps  (30  roubles  per  poud  if  mounted,  and 
60  roubles  if  without  mounting)  are  to  be  retained  in  the 
case  of  incandescent  electric  lamps  with  carbon  filaments. 

FRANCE. — The  French  Customs  authorities  have  decided  that 
articles  formed  of  a  combination  of  asbestos  and  india-rubber 
are  to  be  dutiable  as  "  other  manufactures  of  india-rubber  " 
or  as  "  manufactures  of  asbestos,"  according  to  kind,  which- 
ever classification  yields  the  higher  rate  of  duty.  Thus 
paper,  pasteboard,  threads  and  cords  of  asbestos  combined 
with  india-rubber  are  to  pay  70  fr.  per  100  kg.  as  "other 
manufactures  of  india-rubber " ;  whilst  plaits,  tissues  and 
other  wares  composed  of  the  same  materials  are  to  be 
dutiable  under  paragraph  4  of  Tariff  No.  620  /«'•<;  at  the  rate 
of  75  fr.  per  100  kg.  India-rubber  representing  not  more 
than  5  per  cent,  of  the  total  weight  of  the  articles  is,  how- 
ever, to  be  left  out  of  account  for  the  purpose  of  tariff 
classification. 

AUSTRALIAN  COMMONWEALTH.— The  Customs  Authorities 
have  issued  the  following  decisions  as  to  the  duties  to  be 
levied  on  certain  imported  goods  : 

Slide   rails,   adjustable   foundations    accompanying 

small  motor  engines  ...         ...         ...         ...         ...  25  %  ad  val. 

Slide  rails  imported  with  dynamos    ...         ...         ...20%  or  121%, 

according  to  the  power  of  the  dynamo 

Machinery  or  engine  couplings  20  %  ad  val. 

Ferodo  bonded  asbestos  (containing  wire) Free 

With  regard  to  the  certificate  (form  A)  required  to  be 
produced  for  the  entry  of  goods  under  the  British  Preferential 
Tariff,  it  has  been  decided  that  the  ordinary  signatures  of 
declarants  and  witnesses  are  sufficient  at  the  foot  of  the 
certificate,  the  full  name  of  the  declarant  being  shown  at 
the  head  of  the  form. 

Note. — The  duties  quoted  above  are  in  all  cases  those 
leviable  under  the  British  Preferential  Tariff. 

The  Australian  Customs  authorities  have  issued  a 
notice  providing  that  parts  of  any  article,  machine  or 
appliance  shall,  although  specifically  or  generically  provided 
for  in  the  tariff  as  parts,  if  imported  with  any  such  article 
in  a  complete  or  substantially  complete  state,  be  classifiable 
under  the  tariff  heading  applicable  to  such  article.  Articles 
shipped  in  an  unassembled  condition  ready,  or  practically 
ready,  for  assembling,  shall  be  treated  as  though  actually 
assembled. 

NORWAY.  Notification  has  been  received  at  the  Foreign  OflBce  to 
the  effect  that,  until  further  notice,  circuit  breakers,  lamp- 
holders  and  plug  sockets,  are  not  liable  to  customs  duty  on 
importation  into  Norway.  This  exemption  is  granted  by 
virtue  of  the  provisions  of  the  note  to  paragraph  393  of  the 
Norwegian  Tariff,  which  empowers  the  Customs  Department 
to  admit  free  of  duty,  under  certain  conditions,  machines  and 
apparatus  of  a  kind  not  manufactured  in  Norway. 


Colombia. — The  municipal  authorities  of  the  town  of 
Santo  Domingo  have  leased  a  concession  to  a  group  of  capitalists 
for  the  erection  and  exploitation  of  a  power  station  and  electric 
lighting  plant  in  that  town. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Oomplled  ezpresBly  (or  this  Journal  by  Messbs.  W.  F.  Tbohpsom  ft  Oc, 
Eleotrloal  Patent  AgentB,  286,  High  Holborn,  London,  W.O.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


10,685.    "  Electrical  radiators  and  the  like."    C.  R.  Bellinc.    May  6th. 

10,701.  "Means  for  establishing  electrical  communication  between  ships 
and  other  vessels  and  the  shore."    A.  G.  Posbolo.    May  6th. 

10,704.  "  Switches."  H.  G.  C.  Fairweather.  (Hart  Mnfg.  Co.,  United 
States,)    May  6th.    (Complete.) 

10,737.  "Arc  lamps."  C.Weber.  May  6th.  (Convention  date,  May  .'Jth, 
1911,  Germany.)     (Complete.) 

10,749.  "Means  for  electrically  transmitting  and  receiving  messages." 
A.  T,  M.  Johnson,  F.  H.  Varley,  W.  F.  C,  Michaklis,  J.  Power  and  Johnson 
Secret  Wireless  Telegraph  and  Telephone  Testing  Sinuioate,  Ltd. 
May  6th. 

10,753.  "  Shade  carrier  and  locking  device  for  electric  lamps  and  holders." 
J.  N.  Mollett  and  E.  E.  Edwards.    May  6th, 

10.765.  "  Electric  heating  elements."  Electric  and  Ordnance  Accessoriks 
Co,,  Ltd,  J.  D.  Morrison  and  L.  H.  Davies.    May  7th. 

10.766.  "Corrugated  secondary  battery  box."    E.J.Clark.    May  Tth.j 
10,784.    "Electric  dynamos  and  motors,"    W.D.Bell,    May  7th, 

10,791,  "Electric  light  fitting  for  sewing  machines  and  machines  of  a 
similar  nature."    A.  F.  Francis.    May  7th. 

10,802.    "Electric  locking  apparatus."    W.Mitchell.    May  7th. 

10,805.  "  Supporting  insulators  for  electric  conductors."  E.  C,  R.  Marks. 
(H,  Reinert  and  K.  Pettersen,  Norway.)    May  7th.    (Complete.) 

10,838.  "  Switches."  H.  G.  C.  Fairweather.  (Hart  Manufacturing  Co., 
United  States.)    May  7th.    (Complete.) 

10.860.  "Apparatus  for  tilting  the  shade  of  a  pendant  electric  lamp."  L,  C, 
IN3RAM  and  C,  E.  Hunt,    May  7th, 

10.861,  "  Sparking  plug."    L.  C.  Ingram  and  C,  E.  Hunt.    May  7th, 
10,863.     "  Transmission  of  electric  energy  at  a  distance  without  connecting 

wires  and  a  new  system  of  wireless  signalling,"  R.  C.  Gallbtti,  May  7th. 
(Complete.) 

10,869.    "  TroUeys  for  electric  cars."    S.  J.  Veacock.    May  7th. 

10,889.    "  Electric  wire  couplings  or  connections."    D.  Btrom.    May  8th, 

10,911.  "  Apparatus  by  means  of  which  an  electric  circuit  will  be  automatic- 
ally closed  at  any  particular  telegraphic  station  by  the  reception  there  only 
of  a  specially  arranged  number  of  and  sequence  of  telegraphic  signals  sent  by 
wireless  or  other  method  and  capable  of  working  a  relay."  W,  J.  Ltons, 
May  8th. 

10,927.  "Form  of  electric  fire-alarm  apparatus."  H.  Neal  and  E,  E.  Moore, 
May  8th, 

10,959,  "  Electric  incandescent  lamps  and  lampholders,"  J,  Stone  &  Co., 
Ltd,,  and  A.  C,  T,  Myers,    May  8th, 


10,989. 
May  8th. 
10,994, 
11,051, 
11.079. 


Electric    cables."     Metal  Jointing   Co.,  Ltd.,  and  T.  Haroek, 


(Addition  to  1,274, 
the  navigating  bridge  by 


"  Sparking  plugs."    G.  E.  Forster,    May  8th, 
"  Electric  switches,"    A,  H,  F,  Perl.     May  9th. 
"  Electric  arc  welding."     A.  P.  Strohmenger. 
1912  )    May  9th. 

11,085,    "  Hoisting  and  lowering  ships'  boats  from 
electricity,"    J.  Guthrie  and  T.  Angel.    May  9th, 

11,091,    "  Apparatus  for  producing  electric  oscillations  adapted  for  wireless 
communication  and  other  purposes."    W.  Dcbiher.     May  9th.    (Complete.) 

11,109.     "  Means  for  securing  electrotypes  and  the  like  upon    the  cylinders 
of  rotary  printing  machines."    G.  M.  Brown  and  J.  Murray,    May  10th, 

11,126.    "Electrical  switches."    J,  H,  Woolliscroft  and  H.  T.  Boothbotd, 
Ltd.    May  10th, 

11,155.    "  Electrical  incandescent  lamp-holders,  ceiling  roses,  or  like  articles 
to  which  flexible  conductors  are  connected."    H.  E.  Evans.    May  10th. 

11,175.    "  Apparatus    for    the    control    of    electric    circuits,"     H.  Leitner. 
May  10th. 

11,240.    "  Mounting  electric  generators  upon  the  head  frame  of  windmills," 
A.  P,  TuRNBULL.    May  11th.    (Complete.) 
11,252,    "  Machines    for    forming    filaments."     British   Thomson-Houston 
(General  Electric  Co.,  United  States  )    May  Uth, 
"  Apparatus  for  preventing  the  fraudulent  use  or  theft  of  electrical 
M.  G.  Diaz  and  A,  A,  y  Gresillon,    (Addition  to  14,259,  of  1908.) 


Co.,  Ltd. 
11,259. 
energy." 
May  11th. 

11.260.  "  Electric  circuit    closing   devices."    Nalder  Bros. 
Ltd.,  and  A.  F.  Harris,     May  11th. 

11.261,  "Graded   service  automatic  telephone   system."     H. 
Heinmann,  Germany.)    May  11th.     (Complete.) 

11.271.  "  Process  relating  to  galvanising  in  a  cold  state."    E.  Ballegeer. 
May  11th,     (Complete,) 

11.272,  "  Wireless  telegraphy  and  telephony,"    J,  T,  Sibley,    May  11th. 
11,279.    "  Electrical    measuring    apparatus,"    W,   H,  Apthorpe  and   Cam- 
bridge Scientific  Instrument  Co,,  Ltd,    May  11th.    (Complete.) 


&  Thompson, 
Baron.     (G, 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs,  W.  P,  Thompson  &  Co,,  285,  High  Holborn,  W,0.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1911. 


Electrically-operated  Signals  for   Rail\\avs.     Automatic    Electric   Block 

Signalling  Co.  and  R.  P.  Brousson.     14,148.    June  14th. 
Gas    Controllers,    Electric  Time   Switches    and    other   Timing    Devices, 

G.  O,  H.  Hortsmann,  E.  H.  Hortsmann,  W.  T.  Edgar.     14,825.    June  26th. 
Electric  Arc  Lamps.    J.  Wetter,    (Ges.  fur  Maschinen  und  Metall-Industrie.) 

17,778.     August  4th, 
Electric  Sparking  Apparatus  for  Internal-combustion  Engines,    Unterberg 

and  Helmle  (Firm  ol).     21,785.    October  3rd.     (October  lUh,  1910.) 
Telephonic  Apparatus.    E  A.  Graham.    22,658.    October  12th. 
Perforating  Apparatus  for  Telegraphic  Strips,   E.  Belin.  25,157.    November 

11th.     (Divided  application  on  No.  9,656  of  1911.    April  19th.1 
Means  for  Cooling  the  Rotor  of  Electric  Machines,  especially  Turbo- 
Generators,     K.  J.  Korner.      26,766.      November  S9th.     (January   4th. 

1911.) 
Holders  for  Articles  to  be  Treated  by  Electro-deposition.    C,  Boirre. 

28,506,     December  18th. 
Electric    Motor    Controllers.      T.    Barnard    and  G.    C,    Edwards.      4,190. 

February  I8tb. 
Telegraph  Transmitters,    J,   W.  Macikenzie.     (American  Transmitter  and 

Manufacturing  Co,)    10,044.    April  26th, 
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In  all  de[)artments  of  business  there  are  certain  items  of 
information  which  are  jealously  withheld  from  public 
knowledge  by  those  whose  interests  are  afiFected,  so  far  as 
they  are  able  to  do  so  :  in  some  cases,  however,  especially 
in  connection  with  tenders  called  for  l^y  municipal  and 
other  public  bodies,  the  facts  are  recorded  on  the  minntes 
of  proceedings,  and  are  thereby  made  known  to  all  who  care 
to  investigate  such  matters.  Thus  the  purity  of  municipal 
transactions  is  safeguarded.  The  questions  whether,  and 
to  what  extent,  such  information  should  be  scattered  broad- 
cast by  the  organs  of  the  various  trades  have  often  been 
discussed,  but  with  no  definite  result,  as  it  is  usually  found 
that  opinion  is  divided  on  these  points. 

The  attitude  of  the  technical  Press  in  dealing  with  the 
subject  is  naturally  determined  in  this,  as  in  other  matters,  by 
the  requirements  of  its  readers  and  the  public  welfare;  it 
is  obvious  that  no  journal  professing  to  serve  the  interests 
of  any  particular  trade  would  consciously  and  wilfully  publish 
information  detrimental  to  those  interests — such  a  pro- 
ceeding would  be  akin  to  cutting  its  own  throat — but  it 
is  not  always  easy  to  discriminate  between  what  is,  and 
what  is  not,  conducive  to  the  welfare  of  an  industry. 

When  doubt  arises  in  such  cases,  an  Editor  naturally 
turns  for  guidance  to  those  whose  interests  are  immediately 
concerned,  and  adopts  that  policy  which  appears  to  be  most 
fully  in  accordance  with  the  connnon  good  :  expressions  of 
opinion,  therefore,  on  the  part  of  those  who  have  a  right  to 
speak,  are  always  welcome.  Sometimes,  however,  sugges- 
tions are  received  from  others — those  who  are  in  no  way 
affected  by  the  issue  at  stake,  and  whose  intmsion  into 
matters  with  which  they  have  no  concern  savours  merely  of 
over-assurance.  ' 

For  example,  we  recently  published  the  detailed  results 
of  tendering  for  a  turbo-alternator — a  practice  which  we 
have  followed  from  the  beginning,  and  to  which  no  objec- 
tion has  ever  hitherto  been  raised  by  anyone ;  we  were 
surprised,  therefore,  to  receive  an  intimation  from  a  manu- 
facturer of  a  certain  class  of  iusfrunients,  that  he  considered 
this  proceeding  "  detrimental  to  trade  '.  "  Surely,  if 
any  objection  is  to  be  taken  to  an  old-established  custom, 
it  should  come  from  those  who  are  familiar  with  the  subject, 
and  not  from  one  whose  interests  lie  in  a  totally  different 
direction — who,   in  fact,   knows  nothing  about  the  matter. 

As  regards  the  merits  of  the  case  referred  to,  apart  from 
the  mode  of  its  introduction,  all  who  are  interested  in  turbo- 
alternators — makers  and  users  alike — are  well  aware  that 
the  mere  statement  of  the  price  and  output  of  such  a  machine 
by  no  means  affords  material  for  appraising  its  value  ;  with- 
out a  knowledge  of  the  details  of  the  specification  to  which 
it  has  been  built— of  the  speed,  the  power  factor,  the 
temcerature  limit,  the  guaranteed  efficiencies,  &c. — it  is 
impossible  to  form  more  than  a  rough  comparison  between 
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that  machine  and  one  of  nominally  similar  size.  In 
other  words,  the  information  is  of  value  mainly,  thouerh 
not  solely,  t<i  those  who  took  part  in  the  competition  for  the 
contract.  The  same  applies  to  any  machine  or  apparatus 
specially  built  according:  to  a  detailed  specification. 

In  the  case  of  such  things,  however,  as  are  made  to  stock 
by  the  thousand  and  sold  "  off  the  shelf,"  the  conditions  are 
different.  Everyone  then  knows  precisely  what  is  being  sold 
and  can  compare  the  prices  to  a  penny.  When  this  is  the 
case,  it  may  be  argued  that  such  knowledge  may  be  mis- 
applied, but  even  amongst  those  most  intimately  concerned 
with  such  matters,  there  will  be  found  to  be  considerable 
diversity  of  opinion. 


The  Diesel 
Engine. 


Now  that  the  oil  engine  is  so  much  in  the 
minds  of  laymen  and  of  engineers  alike, 
the  paper  which  is  printed  in  abstract  in 
another  column  may  not  come  amiss,  although  it  contains 
little  which  has  not  been  recorded  previously  by  users  of 
the  Diesel  engine.  Mr.  Sowter's  testimony  is  that  of  an 
unbiased  station  engineer,  who  has  had  personal  experience 
of  the  various  types  of  plant  with  which  he  deals,  and  it  is 
evident  that  he  has  been  impressed  favourably  by  the  Diesel 
engine  for  central-station  work,  as  he  is  backing  his  opinion 
by  installing  another,  and  a  larger  set.  Nevertheless,  we 
are  not  prepared  to  follow  him  quite  so  far  as  he  would  take 
us,  as  his  comparison  of  the  Diesel  engine  with  the  gas 
engine  is  not  sufficiently  convincing.  The  paper  would  have 
been  more  valuable  to  the  prospective  purchasers  of  a  prime 
mover  if  the  author  had  confined  his  comparisons  entirely 
to  gas  and  Diesel  engines,  or  had  compared  steam,  gas,  and 
Diesel  engines  under  every  heading.  As  it  is,  he  compares 
the  Diesel  engine  with  a  steam  engine  only  here,  and  with  a 
gas  engine  only  there,  with  the  result  that  the  gas  engine, 
perhaps,  does  not  receive  quite  fair  treatment. 

Rightly  enough,  Mr.  Howter  emphasises  the  necessity  for 
highly  skilled  and  even  specialised  attendance,  as  the  Diesel 
engine,  although  so  simple  in  appearance,  depends  so  entirely 
upon  internal  cleanliness  and  the  accuracy  of  delicate  adjust- 
ments and  clearances,  that  the  type  of  man  who  can  be 
trusted  with  the  sole  management  of  a  small  suction-gas  pro- 
ducer and  engine,  might  be  a  source  of  catastrophe  if  put  in 
charge  of  a  Diesel  plant  of  equal  power. 

The  enormous  expansion  of  the  Diesel  business  proves  that 
the  popularity  and  usefulness  of  this  system  is  not  the  result 
of  mere  interested  boosting  ;  and,  although  the  casualties 
during  development  are  said  to  have  been  frequent  and 
serious,  there  is  no  reason  to  suppose  that  the  engine  is  not 
now  as  reliable  as  the  gas  engine,  which,  in  its  own  child- 
hood, had  to  endui'e  many  calamities. 


Following  upon  our  recent  references 
Electrical        ^^   ^^j^g  j-^gg^j  f^j,   ^   j^^,^]^   section   of   the 
Ensrineers  in 

India  Institution     of    Electrical    Engineers    in 

''  Canada,  comes  an  appeal  from  a  member 

away  in  India  who  keenly  feels  the  lack  of  facilities  for  con- 
ferring with  fellow  members  in  that  part  of  the  world. 
There  is,  of  course,  a  Calcutta  branch,  but  seemingly  the 
difficulties  in  the  way  of  holding  sufficiently  large  gatherings 
have  been  great,  for,  reading  between  the  lines  of  our 
correspondent's  letter,  we  assume  that  there  has  been  no 
effort  made  to  hold  a  meeting  for  a  long  while.  Yet  it  is 
thought  that  there  are  quite  -2f)  or  ;iO  members  in  Calcutta 
and  many  more  in  other  parts  of  India  who  ought  occasion- 
ally to  gladly  respond  to  an  invitation  to  confer  together. 
The  present  outlook  has  not  much  of  encouragement  in  it 
for  those  who  desire  to  so  foregather,  for  the  local  honorary 
secretary,  a  Government  official,  who  was  formerly  located  in 
Calcutta,  has  now,  it  is  sai(^,  been  permanently  transferred  to 
Delhi,  the  new  capital,  whence  it  is  hardly  likely  that  he 
will  be  able  to  convene  Calcutta  meetings. 

We  recall  at  least  one  very  useful  paper  that  was  read 
some  years  ago  before  a  Calcutta  T.E.E.  meeting,  on  the 


packing  of  electrical  instruments  for  export  to  India,  and  in 
another  part  of  this  issue,  our  Indian  correspondent  mentions  a 
subject  of  considerable  local  interest  (in  regard  to  the  effect 
of  extremes  of  temperature  upon  batteries),  such  as  might 
advantageously  be  discussed  together  by  men  who  are 
frequently  confronted  with  the  problem  on  the  spot.  Perhaps 
the  Institution  may  be  able  to  do  something  more  than  it 
has  hitherto  succeeded  in  doing  on  behalf  of  the  member 
abroad — though,  if  there  is  not  sufficient  enthusiasm  in 
Calcutta  to  continue  meetings  when  once  they  have  been 
started,  we  do  not  know  that  much  can  be  done  from  the 
headquarters  in  London. 


Copper. 


Messrs.  Merton's  circular  shows  an 
unusually  large  withdrawal  from  stock  for 
the  fortnight  ending  May  15th.  The  visible  supplies  at 
that  date  stood  at  46,163  tons  (for  Europe),  a  reduction  of 
3,608  tons  on  the  return  for  the  end  of  April.  This  is 
made  up  of  a  reduction  in  English  stocks  of  1,934  tons,  a 
reduction  in  quantity  afloat  from  Chile  of  675  tons,  and  a 
reduction  in  the  quantity  afloat  from  Australia  of  (lOO  tons. 
Rotterdam  stocks  are  less  by  250  tons,  Hamburg  by  492, 
and  French  stocks  by  399  tons.  The  supplies  from  North 
America  were  below  average,  Spain  and  Portugal  distinctly 
low,  shipments  from  Chile  very  low,  but  Australia  rather 
above  average  (half-monthly  returns).  The  deUveries  were 
low  at  18,842  tons.  The  situation  thus  tends  to  higher 
prices,  which,  it  is  rumoured  (says  the  Financier  of  May 
18th),  are  assisted  by  large  forward  sales  induced  by  fresh 
American  advices.  From  the  same  source  we  note 
that  the  total  consumption  in  Europe  has  advanced  from 
393,052  tons  in  1909-10  to  497,602  tons  in  1910-11,  and 
to  510,597  tons  in  the  past  12  months.  The  increase  on 
consumption  is,  therefore,  117,000  tons.  The  increase  in 
European  supplies  has,  however,  only  amounted  to  23,000 
tons  in  the  two  years. 

The  large  increase  in  consumption  is  attributed  to  active 
trade,  especially  in  the  electrical  industries  and  ship-building. 
While  this  conclusion  would  appear  a  perfectly  fair  one,  it 
will  be  interesting  to  see  if  the  activity  is  maintained  in  the 
face  of  continuous  "  hold-ups  "  of  national  industry. 

Turning  to  countries  where  the  commercial  conditions,  if 
a  little  less  modern,  are,  at  any  rate,  not  constantly  changing 
for  the  worse,  we  find  that  Russia,  while  largely  increasing 
her  output  of  copper,  is  absorbing  practically  as  much  as 
she  mines.  The  result  of  the  equalisation  of  the  two  factors 
(as  noted  in  an  article  in  the  Financier  for  May  21st),  is 
that  the  market  for  copper  from  other  sources  becomes  more 
limited. 


The  recent  meeting  of  the  Bergmann 
fn  German"  Electricity  Works  Co.,  in  which  the 
Siemens- Schuckert  Works  Co.  has  acquired 
a  large  financial  interest,  was  enlightened  by  Herr  von 
Gwinner,  general  director  of  the  Deutsche  Bank,  as  to  the 
events  leading  up  to  this  transaction  and  the  relations 
existing  between  the  two  companies.  The  director  stated 
that  there  had  been  several  possibilities  of  overcoming  the 
ruinous  trade  competition  which  had  prevailed  in  the  electrical 
industry  through  the  fault  of  the  Bergmann  Co.  Either  a 
kind  of  syndicate  could  have  been  formed  by  the  large  firms, 
or  the  Bergmann  Co.  could  have  become  associated  with  one 
of  the  leading  concerns.  The  transaction  was  finally  con- 
cluded with  the  Siemens-Schuckert  Co.,  because  the  latter 
had  demanded  the  least.  The  present  relations  between  the 
two  were  a  kind  of  syndicate  relationship  for  the  prevention 
of  mutual  competition  of  a  ruinous  character,  but  it  could 
only  be  lasting  if  the  otiier  elcctric^il  undertakings  would  join 
it.  Herr  Gwinner  added  that  the  electrical  industry  need 
not  be  ashamed  of  forming  a  syndicate  in  an  age  when  the 
Prussian  State  belongs  both  to  the  Potash  Syndicate  and  the 
Rhenish- Westphalian  Coal  Syndicate.  If,  then,  these  state- 
ments represent  the  opinions  of  the  banking  world,  it  is  con- 
sidered that  the  question  of  a  syndicace  or  electrical  trust 
will  assume  definite  shape  sooner  or  later. 
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A    ROYAL    VISIT. 


A  VTKi'r  was  paid  }>)•  their  Majesties,  the  Kinj^  and  (^ueen, 
on  May  1 7th,  to  the  Aldcrshot  power  station,  which  was 
described  and  illustrated  in  the  Ei<ECTKir.'AL  Rkvikw  of  May 
:i')th,  1I)0;{. 

The  visitors,  who  were  accompanied  by  <Ieneral  Sir  John 
French  and  Lieut.-iieneral  Sir  Douglas  Haig,  were  received 
by  the  officer  in  charge  of  the  electricity  department,  and 
Mr.  A.  .1.  Mayne,  the  chief  electrical  engineer,  who  explained 
to  his  Majesty  the  technical  features  of  interest  in  the 
installation.  A  complete  tour  was  made  of  the  power 
station,  wliich  since  we  described  it  has  been  extended  in 
order  to  supply  the  more  distant  parts  of  the  camp. 

The  generating  plant  consists  of  three  250-K\v.  direct- 
cuirent  sets,  one  100-KW.  set,  and  one  :5l!)  k.v.a.  extra-H.T. 
alternator  (turbo-generators),  with  two  motor-generators  of 
15(1  KW.     The  direct-current  ])lant  supplies  light  and  power 


CORRESPONDENCE. 

Letterg  received  by  us  after  o  P.M.  ON  TU£8DAY  cannot  appear  uidxl 
tlie  follounng  week.  Correxpondeidt  thould  forward  ttieir  communi- 
cationx  at  the  earliext  potrible  moment.  So  letter  can  be  published 
unleiis  we  liave  th>.  writer's  na/me  and  address  in  our  possession. 


Strikes  in  Australia. 

Ydur  leaders  in  your  issues  of  ilarch  8th  and  loth  with 
reference  to  the  coal  strike  and  compulsory  arbitration,  are 
of  special  interest  to  us  here  in  Australia,  inasmuch  as  we 
live  in  a  perpetual  atmosphere  of  strikes,  in  spite  of  Arbitra- 
tion Acts,  Wages  Boards  and  similar  enactments,  arid 
especially  are  we  subject  U)  coal  strikes  of  varying  dimen- 
sions. Coal  miners  in  X.S.W.  are  paid  by  piecework  at  so 
much  per  ton  of  coal  hewn,  the  hewing  rate  being  on  a 
sliding  scale  based  on  the  selling  price.  The  selling  price  is 
controlled,  or  was  until  lately,  by  a  combine  known  as  "  The 
Vend,"  and  has  not  varied  very  much  for  some  years.    Ix)cal 


King  George  Inspecting  Aldershot  Electric  Power  Station. 


to  Aldershot  proper,  that  is  Stanhope  and  Marlborough 
Lines,  and  a  portion  of  Wellington  Lines,  while  the 
alternating  plant  supplies  light  and  power  to  Ewshott, 
Deepcut,  Blackdown,  the  Royal  Pavilion,  and  the  Royal  Air- 
craft Factory  ;  the  last-named  takes  power  in  bulk,  being  a 
large  consumer.  Since  its  installation  the  station  has 
supplied  electrical  power  to  a  very  large  number  of  places  in 
the  garrison  which  formerly  employed  steam.  The 
Mechanical  Transport  Depot  is  a  big  consumer,  running  all 
its  machinery  by  electrical  power,  as  also  do  the  Field  Stores 
and  Ordnance  Workshops,  the  R.E.  Lands  yard,  with  their 
big  sawing  and  other  plant,  the  R.E.  workshops,  the  Head- 
quarters' Printhig  Office,  kc.  The  extent  of  the  supply  can 
be  gauged  from  the  fact  that  last  year  something  like  two 
and  a  ([uarter  million  units  were  generated,  a  remarkable 
figure  for  a  station  of  its  size.  It  is  run  on  a  thorough 
business  basis,  and  affords  an  eloquent  testimony  to  the 
up-to-date  methods  of  the  present-day  military  admini- 
stration. 


Walsall  Electric  Lijrhtino".— The  T.C.  has  applied  to 

the  L.G.B.  for  a  loan  of  £10,000  for  meters,  services,  mains,  and 
additions  to  plant. 


strikes,  that  is  to  say,  strikes   confined   to  one  mine,  are 
frequently  attributable  to  causes  which  in  themselves  border 
on  the  ludicrous.     For  instance,  (juite  recently  a  mine  was 
held  up  for  some  days  because  the  wheelers  objected  to  work 
with  a  certain  horse  ;  on  another  occasion  a  wheeler  getting 
extra  annoyed  with  his  hoi-se,  seized  a  pick  and  drove  it  some 
inches  into  the  horee's  rump  ;    the  wheeler  was  promptly 
sacked  by  the  manager,    and   his   mates   equally  promptly 
refused  to  go  to  work  until  the  offender  was  ivinstated.    The 
manager  retorted  by  prosecuting  the  offending  wheeler,  and 
secured  his  detention  in   H.M.  gaol  for  a  mouth,  and  the 
strike  only  lasted  10  days.     We  have  elaborate  Arbitration 
and  Conciliation  Acts,  Wages  Boards,  Industrial  Courts,  and 
all  sorts  of  legal  paraphernalia  with  the  avowed  object  of 
preventing  strikes,  and  all  are  abortive,  largely  for  the  reason 
that  they  are  very  one-sided  in  operation.  The  Trade  L^nions, 
collectively  and  individually,  have  no  idea  of  keeping  their 
side  of  a  bargain.     There  is,  perhaps,  a  trade  dispute  on  a 
question  of  wages  :  a  Wages  Board  is  appointed,  and  duly 
delivers  an   award,  which   award   is   theoretically    binding 
equally  on  both  parties  to  the  dispute,  but  actually  it  is  only 
binding  on  the  eniployei's,  as    being  few  in   number,  and 
being  men  of  subsUince,  they  can  be  prosecuted  and  fined  for 
a  breach  of  the  award,  but  the   Unions  simply  flout  the 
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award  unless  it  gives  them  exactly  the  terms  they  originally 
demanded. 

The  most  trivial  matter  seems  sufficient  cause  for  a  strilce, 
as  was  seen  in  the  recent  strike  in  Brisbane.  It  commenced 
with  a  dispute  as  to  whether  the  tramcar  drivers  and  con- 
ductors should  be  allowed,  when  in  uniform,  to  wear  openly 
a  badge  indicating  that  they  belonged  to  a  Trade  Union  ; 
the  general  manager  of  tlie  tramway  company  iTaturally 
objected  to  having  invidious  distinctions  made,  but  agreed 
that,  as  several  other  matters  were  to  be  submitted  to  the 
Arbitration  Court,  this  question  should  also  be  included. 
The  tramway  men  not  being  satisfied  with  this  decided  to 
go  on  strike.  Finding  themselves  being  beaten  they  induced 
the  Trades  Hall  officials  to  declare  a  general  strike,  forcing 
everyone  in  Brisbane,  and  virtually  in  Queensland,  to  par- 
ticipate in  a  dispute  over  such  a  trifling  matter  as  to  whether 
a  certain  small  number  of  men  should  or  should  not .  be 
allowed  to  display  an  enamelled  button.  On  finding  that 
employers  did  not,  as  they  had  anticipated,  immediately 
capitulate,  the  strikers,  as  usual,  resorted  to  violence.  But 
Brisbane,  fortunately,  had  a  strong  man  as  Police  Com- 
missioner, and  a  Government  with  a  backbone  behind  him, 
and  the  strikers  were  met  in  a  determined  manner  by  a 
strong  body  of  police  and  special  constables. 

Processions  were  absolutely  forbidden,  and  public  meetings 
and  inflammatory  speeches  stopped,  and  the  strike  imme- 
diately began  to  fizzle  out.  The  employers'  executive  assisted 
materially  in  making  the  general  strike  abortive  by  refusing 
to  meet  the  strike  leaders  in  conference.  ■  They  said  truth- 
fully that  they  were  not  aware  of  any  trade  dispute  in  which 
they  wtre  concerned,  and,  consequently,  there  was  nothing 
to  confer  about.  In  the  meantime,  the  tramcar  service, 
though  decreased,  had  never  actually  ceased,  and  it  continued 
to  improve.  Finally,  the  trade  unions  by  contriving  to  get 
a  similar  dispute  as  to  badges  raised  on  the  Adelaide  tram- 
way system  managed  to  get  the  whole  matter  taken  out  of 
the  State  jurisdiction  and  brought  before  the  Federal 
Arbitration  Court,  the  Judge  of  which  has  been  particularly 
kindly  disposed  to  the  labour  side  of  the  question,  so  much 
so,  in  fact,  that  the  trade  union  officials  strain  every  nerve 
to  make  any  dispute  extend  over  more  than  one  State,  so 
that  the  matter  can  be  brought  before  the  Federal  Court. 
The  result  was  as  anticipated,  and  an  award  was  promul- 
gated permitting  the  tramway  men  to  wear  the  much 
discussed  badge,  and  ^the  general  strike  was  declared  off 
(some  time  after  it  had  been  actually  dead  as  mutton). 
Unfortunately  for  the  tramway  men  it  proved  a  very  barren 
victory,  as,  though  the  Court  had  given  permission  for  them 
to  wear  badges  during  their  hours  of  labour,  they  found 
that  they  no  longer  had  any  hours  of  labour,  as  their 
places  had  mostly  been  filled  by  others  who  were  indifferent 
on  the  subject  of  badges.  On  a  recent  visit  to  Brisbane  I 
travelled  a  good  deal  on  the  cars,  but  though  I  looked  care- 
fully I  did  not  see  a  badge. 

A  strike  at  Lithgow  Ironworks,  which  has  been  going  on 
for  many  months,  arose  over  the  dismissal  of  a  man  for 
absenting  himself  from  duty  without  permission  or  giving 
notice  ;  this  strike  involved  directly  some  4,000  to  5,000 
men,  and  indirectly  many  others.  The  Mount  Zeehan 
strike,  which  also  extended  over  a  long  period,  was  due  also 
to  the  dismissal  of  two  men  ;  and  the  Australian  Gas  Co.'s 
strike  arose  from  a  similar  cause.  A  strike  involving  the  whole 
of  the  southern  collieries  and  lasting  many  weeks  was  caused 
primarily  by  two  union  men  refusing  to  pay  fines  which 
they  considered  had  been  unjustly  levied  by  their  union. 
The  union  demanded  their  dismissal,  and  because  the  mine 
manager  refused  to  be  a  party  to  the  dispute,  the  mine  in 
question  closed  down,  and  eventually  the  whole  of  the 
southern  mines  followed  suit,  and  the  northern  and  western 
mines  were  also  drawn  into  the  matter.  Usually  when 
strikes  of  such  magnitude  occur,  the  primary  cause  becomes 
lost  in  obscurity,  as  the  occasion  is  seized  to  make  further 
demands. 

The  Sydney  tramway  strike  was  caused  by  the  dismissal 
of  a  conductor  found  guilty  of  diverting  fares  into  his  own 
pocket. 

One  can  sympathise  with  a  body  of  underpaid  men  strik- 
ing with  the  object  of  getting  a  fair  remuneration  for  their 
labour,  or  to  get  better  working  conditions  or  shorter  hours 
of  labour,  but  such  pitiful  excuses  for  striking  as  we  have 


had  experience  of  lately  in  Australia,  amount  to  prostitution 
of  an  otherwise  worthy  organisation  and  a  tyrannical  misuse 
of  power. 

The  minimum  wage  has  been  adopted  here  to  the  limit, 
and  though  the  principle  appears  reasonable,  the  practice 
works  out  badly,  mainly  due  to  the  fact  that  the  minimum  is 
placed  too  high.  A  good  tradesman  can  always  command 
good  wages,  irrespective  of  the  minimum,  but  the  trouble 
arises  from  the  fact  that  the  poor  or  indifferent  workman 
wants  the  minimum  put  at  such  a  rate  that  he  also  can  earn  _ 
as  good  wages  as  a  skilled  man  ;  further,  the  minimum  is 
constantly  on  the  increase,  with  a  levelling-down  in  the 
amount  of  work  executed  per  man.  If  the  minimum  wage 
is  put  at  such  a  rate  that  an  employer  has  to  pay  more  for 
an  indifferent  workman  than  he  should  do,  he  has  to  balance  ' 
things  by  paying  less  to  the  good  man,  that  is  to  say,  the 
minimum  becomes  the  standard  wage.  If,  for  example,  the 
standard  rate  is  10s.  per  day,  then  the  minimum  should  be 
placed  at  not  higher  than  7s.  6d.  per  day,  giving  an  employer 
a  chance  to  grade  men  according  to  their  worth.  There  are 
plenty  of  men  who  know  that  they  are  not  worth  the  standard 
wage,  and  are  quite  content  to  work  for  less,  but  under  the  high 
minimum  standards  adopted  here,  such  men  find  it  extremely 
difficult  to  get  any  work  at  all,  as  whoever  employs  them  is  . 
compelled  by  law  to  pay  them  more  than  they  are  worth.  In 
some  instances  it  is  permissible  to  class  a  man  as  a  "  slow 
worker,"  and  pay  him  lower  wages  than  the  minimum,  but 
the  power  of  granting  such  permits  is  placed  in  the  hands  of  . 
the  secretaries  or  other  officials  of  the  unions,  and  the  permit 
is  very  very  rarely  granted,  with  the  result  that  many  men 
have  been  forced  into  the  asylums. 

Australia,  with  its  Labour  Governments,  controlled  and 
directed  by  the  Trades  -Hall,  short  hours  of  labour, 
minimum  w'ages,  courts  which  continually  grant  preference 
to  Unionists,  compulsory  Arbitration  Courts  which  are  only 
compulsory  on  the  employers,  and  shortage  of  labour,  is  the 
Paradise  of  the  Unionist  working  man.  The  non-unionist 
is  hardly  recognised  as  a  human  being,  and  he  is  not  con- 


sidered as  having  a  right  to  live. 


Sydney,  A)yrU  17///,  1912. 


Arthur  C.  F.  Webb. 


Street  Lighting,  and  Pole  Construction. 

I  saw  in  your  paper  some  few  months  ago  that  Abei'deen 
were  experimenting  with  metallic-filament  lamps  suspended 
from  tramway  span  wires.  At  the  time  of  reading  the  informa- 
tion, we  had  already  had  some  four  months  with  this,  which,  1 
believe,-  is  a  new  form  of  suspension.  All  the  side  streets 
and  less  important  streets  in  Ballarat  are  gas  lit.  Owing  to 
the  exceptional  width  of  our  streets  here,  and  the  fact  that 
the  majority  of  the  roads  have  avenues  of  trees  down  them, 
lighting  by  gas  lamps  positioned  on  the  pathway  is  a  difficult 
problem,  and  the  results  far  from  satisfactory  (our  main 
streets  are  200  ft.  wide,  and  our  side  streets  90  ft.).  By 
positioning  the  lamps  centrally  over  the  road,  and  also  at 
street  intersections  a  very  satisfactory  form  of  street  lighting 
has  been  obtained.  We  use  50  and  lOO-CP.  Pope  lamps 
with  enamelled  white  shades  of  parabolic  shape  for  throwing 
out  ihe  rays  to  a  far  distance.  In  the  case  of  tram\Yay  span- 
wire  construction,  the  lamp  fitting  is  clamped  on  to  the  span- 
wire  about  18  in.  from  the  trolley  wire,  and  at  intersections 
special  span  wires  are  run  for  the  suspension  of  same.  I 
anticipated  we  might  be  troubled  with  the  lamps  fracturing 
owing  to  the  amount  of  vibration  and  movement  on  the 
lamps.  This  has  not  been  our  experience.  The  first  experi- 
mental section  have  been  up  some  eight  months,  and  the 
fractured  lamps  have  been  remarkably  few .  The  Pope  lamp 
is  a  mechanically  strong  one,  and  I  have  every  reason  to 
believe  we  shall  obtain  a  life  similar  to  that  in  lamps  burning 
under  normal  conditions. 

Pole  Construction. — I  was  interested  in  reading  the 
articles  in  your  paper  entitled  "  Wood  and  Concrete  Poles  in 
Electric  Service,"  by  Mr.  W.  Manktelow,  on  February  2nd 
last.  It  may  interest  your  readers  to  hear  of  a  combined 
wood  and  concrete  pole,  the  invention  of  a  local  resident  in 
this  town.  We  have  a  number  of  those  poles  in  use  for  arc 
lighting  purposes,  which  have  been  up  some  five  yeare.  and 
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the  PoHtal  and  Telegraph  Department  have  been  experiment- 
ing with  these  as  well.  We  are  at  the  present  time  erecting 
some  more  of  them.  I  can,  perhaps,  descrilje  these  best  by 
sending  you  the  enclosed  pamphlet,  which  gives  an  illustrated 
description  of  these  poles  and  copies  of  tests  that  have  been 

made  on  them. 

P.  J.  Prinjfle, 

Emiinep.r  and  (ji-neral  Manutier. 
The  Electric  Si  imm.y  Co.  ok  Victoria,  Lti>. 

Ballarat,  Ajjril  2'drd,  1912. 

[The  suspension  referred  to  by  Mr.  Pringle  has  given  very 
satisfactory  results  at  Barrow-in-Furness,  where  it  was  intro- 
duced by  Mr.  H.  B.  Burnett  (see  Electrical  Review, 
May  8rd,  I'll 2).  A  description  of  the  composite  pole  appears 
elsewhere  in  this  issue. — Eds.  E.R.] 


PROCEEDINGS    OP    INSTITUTIONS. 


Illumination:  Production,  Calculation,  Measurement. 

By  J.  D.  Mackenzie. 

iAbstraot   of  paper   read  before  the  INSTITUTION  OF  ELECTRICAL 
Engineers  at  Glasgow,  March  \9th,  1912.) 

The  function  of  all  light  is  to  make  visible;  to  illuminate  sur- 
rounding objects  so  as  to  excite  the  visual  faculties  of  the  onlooker. 
The  advent  of  the  metallic-filament  lamp  has  caused  the  general 
use  of  larger  units  and  more  brilliant  illumination.  Whether  this 
is  or  is  not  a  matter  for  unalloyed  satisfaction,  the  intensely 
brilliant  light  sources  now  at  our  disposal  should  only  be  applied 
where  there  is  a  knowledge  of  illuminating  engineering  to  arrange 
them  properly  and  offset  the  obvious  disadvantages  attending 
their  use.  There  is  no  doubt  that  the  alarming  increase  in 
ophthalmic  complaints  is  to  a  certain  extent  due  to  improper 
lighting  arrangements. 

We  come  far  short  of  the  possible  efiBciency  in  light  production. 
When  it  only  requires  0'05  to  0'  1  watt  per  candle-power  to  produce  light, 
the  tungsten  lamp  giving  1  c.p.  per  1'25  watts,  has  only  a  possible 
efiBciency  of  4  to  8  per  cent.  The  attainment  of  very  much  higher 
efiBciencies  from  incandescent  solids  is  scarcely  to  be  expected 
owing  to  the  long  range  of  invisible  heat  vibrations  at  the  one  end 
and  invisible  ultraviolet  vibrations  at  the  other  end  of  the 
spectrum.  Tests  of  the  light  efiBciencies  for  the  mercury  arc  give 
values  from  5'8  to  17'6  per  cent.  The  fire-fly  and  glow-worm  have 
a  lighting  efficiency  of  practically  100  per  cent.,  and  the  production 
of  light  with  an  efiSciency  approaching  this  figure  is  the  problem 
still  awaiting  solution. 

For  interior  lighting,  the  maximum  candle-power  should  be 
obtained  at  an  angle  of  about  45°  on  each  side  of  the  vertical.  For 
lighting  of  streets  and  open  spaces,  the  maximum  should  be  at  about 
10°  to  20°  from  the  horizontal.  To  direct  the  maximum  light  rays 
in  the  desired  direction  is  the  purpose  of  reflecting  shades  and 
refracting  globes,  such  as  the  Holophane  globes,  and  it  is  possible, 
by  the  correct  use  of  these  devices,  to  obtain  any  required  result, 
and  to  modify  an  unsuitable  polar  curve  into  a  useful  and  eflPective 
one.  One  point  essentially  necessary  is  that  all  light  sources  should 
be  screened  from  direct  vision.  This  should  preferably  be  done  by 
enclosing  globes  or  white  backing  reflectors  which  do  not  unduly 
absorb  the  light.  The  eye  adjusts  itself  to  the  brightest  spot  in  the 
field  of  view,  and  if  this  bears  a  great  disproportion  to  the  minimum 
illumination  (that  is,  if  the  diversity  factor  is  very  large)  the  iris 
opening  may  not  be  great  enough  to  permit  of  proper  vision.  An 
apparent  gain  in  illumination  is  obtained  by  substituting  an 
obscured  lamp  of  the  same  candle-power  for  a  clear  one.  One-third 
of  the  light  flux  may  be  absorbed  in  passing  through  the  glass  in 
the  obscured  lamp,  and  still  the  increased  pupil  area  enables  one  to 
obtain  a  better  visual  eflfect  than  with  the  clear  one.  An  important 
point  is  that  all  such  articles  as  the  Holophane  globes  and  reflecting 
shades  should  be  readily  accessible  for  cleaning  purposes  ;  a  very 
little  dust  will  make  a  very  great  diflference  to  the  resulting  illu- 
mination. 

There  is  still  much  necessity  for  a  properly  designed  inner  globe 
for  arc  lamps.  A  reduction  in  the  luminous  intensity  at  angles  up 
to  20'  from  the  vertical,  and  throwing  the  maximum  intensity  at 
an  angle  of  about  80°  from  the  vertical,  would  result  in  a  decreased 
height  of  lamp  with  a  more  uniform  illumination.  At  the  same 
time,  intense  light  sources,  such  as  arc  lamps,  should  not  be  placed 
too  low.  With  an  arc  lamp  placed  at  a  height  of  20  ft.  from  the 
ground,  the  direct  rays  reaching  the  eye  of  the  man  about  average 
height  would  be  from  5  to  16  times  the  horizontal  illumination  at 
the  same  place.  Hence  it  follows  that  high-power  sources  should 
be  placed  well  up  out  of  the  range  of  ordinary  vision.  This  is  where 
the  advocates  of  low-power  sources,  placed  at  moderate  heights  and 
spaced  more  closely,  score. 

The  table  gives  a  series  of  values  obtained  in  gaa  and  electrically- 
lighted  streets  in  Glasgow,  from  which  you  will  notice  that  some 
of  the  values  obtained  are  very  low,  and  indicate  what  is  the  usual 
standard  obtained  in  ordinary  gas-lighted  thoroughfares.  The 
readings  were  taken  with  the  Trotter  standard  photometer  made  by 


Messrs.  Everett,  Edgcumbe  k.  Co.  It  ia  a  matter  for  Burpriae  that 
there  are  ho  very  few  thoroughfares  lighted  by  lampe  placed 
centrally.  Lampe  suepended  from  steel  cables  stretched  acroes  the 
streets  are  quite  common  in  Continental  cities,  and  give  a  very  fine 
lighting  effect.  There  is  a  gowl  deal  to  be  said  in  favour  of  thia 
method  of  lighting  ;  the  footpaths  are  left  quite  unhampered,  and 
the  roadway  is  also  quite  clear  of  any  objectionable  poets  with  the 
accompanying  islandH  of  concrete  surroonding  them.  And  the 
roadway  is  nowadays  the  part  most  requiring  illumination.  The 
large  increase  in  fast  vehicular  traffic  on  main  thoroughfare*  in  onr 
cities  demands  more  and  better  illumination,  and  therefore, 
instead  of  having  values  of  the  order  001  ft.-candle  at  the  centre 
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of  a  roadway,  it  ought  to  be  at  least  10  times  that  amount.  The 
principal  objection  probably  to  suspended  lamps  is  the  diflBcolty  of 
cleaning  and  trimming,  but  this  can  easily  be  overcome. 

There  is  one  point  affecting  street  lighting  which  ought  to  come 
within  the  statutory  powers  of  municipal  and  burgh  authorities  ; 
that  is  the  right  to  regulate  the  intensity  of  outside  illumination 
provided  by  shopkeepers  for  their  business  purposes.  The  author 
would  suggest  that  a  limit  should  be  placed  on  the  maximum 
illumination. 

A  very  simple  method  of  suspending  street-lighting  fittings  over 
the  roadway  has  been  developed  by  Mr.  H.  B.  Burnett,  the  elec- 
trical engineer  for  the  County  Borough  of  Barrow-in-Fumeas,  and 
is  peculiarly  applicable  in  the  case  of  lighting  required  along  tram- 
way routes.* 

While  the  calculation  of  illumination  is  generally  a  very  tedious 
operation,  the  measurement  has  been  made  a  very  simple  matter. 
A  great  deal  of  ingenuity  has  been  expended  on  the  design  and  con- 
struction of  portable  instruments,  and  the  uses  of  such  are  obvious. 
If  a  complaint  is  received  by  the  electricity  department  that  a  con- 
sumer cannot  read  his  evening  paper  owing  to  the  poor  supply 
given  in  the  evening,  it  is  quite  a  simple  matter  for  the  illumination 
expert  of  the  department  to  set  himself  down  for  the  time  being  on 
the  complainer's  chair  and  take  an  illumination  reading.  If  he  is 
wise,  and  has  provided  himself  with  a  new  lamp  to  substitute  in  the 
electric  fitting  he  may  be  able,  by  taking  a  second  reading,  to  prove 
that  the  lamps  are  old  and  ready  to  perish,  and  that  the  supply  is 
all  in  order.  To  the  canvasser  and  the  contractor  such  an  instru- 
ment should  be  a  valuable  aid.  A  reading  taken  with  the  existing 
lighting  compared  with  a  value  likely  to  be  obtained  with  the  sug- 
gested improvement  would  go  far  towards  convincing  a  wavering 
client.  As  to  the  measurement  of  illumination  on  streets  and  open 
spaces,  it  is  evident  that  if  a  screen  is  placed  horizontiilly  it  will 
receive  illumination  from  all  the  sources  in  the  neighbourhood,  and 
hence  it  gives  a  measure  of  the  total  illumination.  The  '  West- 
minster '"  method  of  measuring  street  lighting  is  by  taking  two 
readings  with  the  screen  pointing  directly  to  the  source  of  light 
and  at  angles  of  20°  and  50   from  the  horizontal. 

The  human  eye  takes  in  a  very  wide  field,  and  the  visual  effect 
is  not  measured  by  either  of  those  methods.  I  think  that  a  visual 
effect  photometer  could  be  constructed  having  a  lens  of  approxi- 
mately equal  field  to  the  human  eye,  receiving  light  from  all  the 
sources  in  the  field  of  vision  and  illuminating-  a  screen  which  could 
be  balanced  against  a  known  illumination.  This  would  give,  I 
think,  a  more  accurate  idea  of  street  illumination  than  any  photo- 
meter at  present  on  the  market. 


DiSCLSSION. 


Mb.  S.  Z.  de  FekraNTI  said  Mr.  Macken/.ie  had  shown  them  the 
wonderful  possibilities  there  still  were  in  the  way  of  improving 
the  efficiency  of  a  light-giving  source,  especially  in  lamps.  Not- 
withstanding this,  it  was  a  very  doubtful  question  how  far  it  was 
desirable  to  improve  the  eSiciency  of  illumination.  They  might 
be  paying  too  dearly  for  this  increased  efficiency.  At  present  the 
price  of  electrical  energy  was  nothing  like  a  reasonable  value. 
What  they  wanted  was  something  as  nearly  approaching  sunlight 
as  possible,  and  if  that  was  less  costly,  as  it  probably  would  be  in 
time,  that  was  the  form  of  lighting  that  the  public  would  want 
because  it  suited  them  best.  They  might  have  to  look  for  the 
e<iuivalent,  the  higher  etiuivalent  of  efiSciency.  in  the  cheaper  supply 
of  energy,  ancl^he  thought  that  would  be  brought  about  in  a  much 
greater  degree  as  time  passed.  It  was  very  different  with  gas, 
which  had  very  much  settled  down  upon  what  might  be  termed  bed- 
rock prices,  while  with  electricity  this  was  not  so.  The  cost  might 
not  drop  to  any  great  extent,  but  nothing  had  yet  been  done  with  by- 

"  The  authors  description  of  this  system  was  reproduced  in  our 
issue  of  May  3rd,  page  734. — Eds.  E.R. 
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products  recovery.  That  went  to  show  that  without  any  increase 
in  the  eflBciency  of  the  ligrht  source  itself,  they  might  have  electric 
light  at  an  immensely  lower  price  than  it  stood  at  to-day. 

Mb.  W.  W.  Lackie  thought  Mr.  Mackenzie  was  wrong  in  what 
he  said  about  the  increasing  amount  of  ophthalmic  cases.  This 
increase  was  only  apparent  because  it  was  shown  as  the  result  of 
medical  examination  of  school  children  and  others.  He  did  not 
agree  that  they  should  object  to  people  putting  arc  lamps  along 
the  outside  of  their  premises.  They  would  never  get  a  glare  from 
arc  lamps  that  would  be  greater  than  the  glare  of  the  sun.  There 
had  been  great  advances  in  street  lighting  recently. 

Me.  Robertson  (Greenock)  said  that  the  subject  was  one  which 
had  not  received  anything  like  the  attention  it  ought  to,  and  that 
was  largely  owing  to  the  fact  that  most  electrical  contractors  fell 
into  the  practice  set  by  gas  before  their  time.  In  Glasgow  they 
found  naked  metal-filament  lamps  in  a  row  in  shop  windows. 
With  gas  they  concealed  the  lamps  in  a  window  behind  a  screen 
and  saw  the  goods  to  the  best  advantage  and  without  any  strain  to 
the  sight.  In  house  lighting  the  same  thing  prevailed.  It  was 
thought  the  proper  thing  to  hang  the  light  in  the  centre  of  the 
room,  with  the  light  8  or  10  ft.  from  the  floor  ;  the  right  way  was 
to  illuminate  the  ceiling  with  lamps  concealed  in  glass  bowis  or 
reflectors.  They  often  found  that  the  architect  knew  little  about 
the  fitting-up  of  a  building  with  electric  light ;  he  was  more  con- 
cerned with  the  appearance  of  the  place  than  with  the  lighting 
efifect.  The  whole  principle  upon  which  architects  proceeded  in 
illuminating  buildings  was  erroneous.  Now  they  were  up  against 
keener  competition  in  street  lighting  through  high-pressure  gas 
lighting,  which  was  no  doubt  a  very  strong  competitor.  With 
ordinary  pressures  they  had  not  much  to  fear  with  the  latest 
metal-filament  lamps.  He  was  quite  at  one  with  Mr.  Mackenzie 
in  desiring  some  regulation  in  the  shop-lighting  by  shopkeepers 
outside  their  premises.  This  was  becoming  something  of  an  evil, 
and  the  authorities  would  have  to  deal  with  it, 

Mb.  McWhirter  said  he  was  forced  to  the  conclusion  that  the 
question  of  proper  installation  and  distribution  of  illumination 
was  one  of  the  most  exacting  sciences  they  had  to  deal  with. 

Mk.  J.  S.  Nicholson  agreed  that  it  was  a  most  important 
thing  to  isolate  as  much  light  as  possible  in  shop  windows  from 
the  eyes. 

Me.  Mackenzie,  in  reply,  said  the  President  spoke  about  the 
ideal  light  as  one  which  would  approach  nearest  to  sunlight,  but 
suggested  that  it  would  be  more  costly  ;  he  thought,  however,  it 
would  be  cheaper  in  the  end,  for  the  human  eye  was  more 
accustomed  to  sunlight,  and  there  was  a  factor  acting  upon  the 
visual  nerves  at  the  point  where  the  yellow  waves  at  their 
maximum  approached  to  sunlight.  That  was  the  very  light  which, 
if  they  could  get  it,  and  get  rid  of  the  redS  above  and  below  it, 
would  give  them  the  best  and  cheapest  form  of  lighting.  He 
agreed  with  Mr.  Robertson's  remarks  about  concealed  lighting  for 
shops  and  houses,  with  the  remarks  made  about  the  planning  of 
lighting  schemes  by  architects) 


The  Illumination  of  Printing  Works  by  Electricity. 

By  .Justus  Eck,  M.A.,  M.I.E.E. 

(Abstract  of  paper  read  before  the  ILLUMINATING  ENGINEERING 
Society,  on  March  I9th,  1912). 

The  object  of  this  paper  is  to  give  some  indication  of  the 
requirements  of  the  industry  and  to  endeavour  to  find  the  most 
economical  method  of  dealing  wibh  them. 

The  measurements  given  in  the  paper  are  mostly  taken  in  news- 
paper printing  works  where  the  work  is  mostly  done  at  night,  and 
where  time  is  the  very  essence  of  the  business.  Other  important 
factors  have  to  be  considered,  such  as  safety  both  to  the  person  and 
against  fire,  absence  of  heat  and  moisture,  non-contamination  of  the 
air,  freedom  from  glare,  ease  of  supervision  of  machines  and 
operatives,  correctness  of  colour-discrimination,  and  absence  of 
eye-strain,  but  in  many  cases  other  factors  have  militated 
against  proper  consideration  being  given  to  them.  In  the  hand- 
composing  room,  increased  illumination  without  glare  or  perceptible 
increase  in  the  air  temperature  had  not  only  resulted  in  more  rapid 
output,  but  also  in  improvement  in  the  eyesight  of  the  compositors. 
One  important  printing  firm  stated  that  they  had  not  only  decreased 
their  lighting  bill  this  year  by  over  £500,  but  they  had  contem- 
poraneously increased  their  output  by  nearly  40  per  cent.  Linotype 
machines  require  a  good  illumination  on  the  copy,  less  on  the  key- 
board, and  a  very  powerful  illumination  on  the  matrices  just  before 
they  reach  the  casting-box,  for  which  purpose  an  adjustable  lamp  is 
brought  to  within  a  few  inches  of  the  matrix  receptacle,  a  method 
of  lighting  which  seems  to  me  to  be  capable  of  improvement  by 
means  of  a  suitably-designed  reflector.  Average  values  were  : 
matrix  box,  25  foot-candles  ;  copy,  8.8  ;  keyboard,  4.3. 

For  Monotype  machines  a  considerably  lower  illumination  is 
usually  provided  :  copy,  5.4  :  keyboard,  3.7  ;  instructions,  4.2. 

On  the  Monotype  casting  machines  the  averages  were  :  type-face, 
2.75  ;  reel- face,  3.9  ;  galley  bench,  6.0  ft.  candles. 

With  the  skilled  compositor  the  selecting  of  the  type  is  largely 
automatic,  the  operation  requiring  most  light  being  the  reading  of 
partially  illegible  matter  and  the  checking  of  the  set-up  work.  The 
cases  of  type  in  use  are  generally  placed  :  One,  more  distant,  on  the 
slant,  and  one  horizontal,  or  at  a  less  angle,  close  to  the  compositor  ; 
when  glow  lamps  were  used,  one  lamp  per  man  was  usually  the 
allov/ance.  On  slanting  cases  the  average  with  glow  lamps  was 
74  ft.  candles  ;  with  inverted  arc  lamps  (i'S,  and  with  mercury 
vapour  lamps  4"7,  while  on  the  horizontal  case  the  figures  were  5'3 
10'5  and  73  respectively. 


In  the  composing  room  many  other  operations  besides  typesetting 
are  conducted,  such  as  the  assembly  of  advertisements  and  mis- 
cellaneous matter  on  horizontal  tables  called  random  benches,  and 
the  finished  work  is  assembled  in  formes  ready  for  passing  to  the 
press  or  casting  room. 

On  random  benches  the  average  illumination  was  about  7  ft. 
candles,  and  on  imposing  benches  6i. 

For  the  purpose  of  comparing  the  efficiency  of  illumination  over 
an  area,  the  number  of  watts  per  foot-candle  measured  at  a  standard 
height  on  a  horizontal  surface  per  sq.  ft.  has  been  taken.  Values 
found  were  for  glow  lamps  '35,  for  inverted  arcs  '24,  and  for 
mercury  vapour  lamps  '3  watts  per  foot-candle  per  sq.  ft.  It  is 
only  necessary  to  multiply  this  by  the  area  in  square  feet  and  the 
average  number  of  foot-candles  required,  to  obtain  as  a  product  the 
watt  consumption. 

To  arrive  at  the  actual  cost  per  hour,  the  figure  must  be  multi- 
plied by  the  cost  per  watt-hour,  to  which  must  be  added  the 
depreciation  and  repair  cost  per  hour,  together  with,  in  the  case  of 
arc  lamps,  the  cost  of  carbons  and  trimming,  and  in  the  case  of 
metal-filament  lamps,  the  cost  of  renewals  and  cleaning.  These 
figures  cannot  be  stated  except  for  individual  cases,  but  they  may 
be  taken  to  be  in  proportion  to  the  watt  consumi^tion. 

In  some  composing-rooms  using  metal-filament  lamps  improve- 
ments were  in  hand  in  the  direction  of  using  Holophane  or  similar 
prismatic  directive  glass  shades. 

Actual  measurements  of  the  improvements  effected  by  the 
prismatic  glass  reflectors  were  made  : — 

Ord  shade.  Holophane. 

1.  Make-up  table        ...     Average  ft.-candles,  4'8  8'0 

These  measurements  are  the  mean  result  obtained  upon  the  same 
table  with  the  same  lamps  fixed  at  the  same  heights. 

between  Between 

2.  Random  table.      Lamps!,     lamps.  Lamps 2,   lamps.    Lavips^] 
(tt)  Ordinary  shade        17  3-4  11  4  13 
Q))  Holophane    ...        TO             G'O         7'0          G'O            T'O 

In  case  (a)  there  were  three  lamps  in  the  row,  while  in  case  Qj) 
there  were  only  two  lamps,  so  that,  with  a  far  more  even  and  quite 
sufficient  illumination,  slightly  more  than  half  the  number  of  lamps 
in  a  long  row  would  be  required  ;  in  this  case  there  was  an  actual 
saving  of  33^  per  cent,  in  the  energy  consumption. 

3.  ExaminiTig  tables. 

Max.  ft.-candles 

Average    ,,  

Minimum  „ 

In  this  case  the  energy  consumption  was  the  same,  but  the  mean 
illumination  was  raised  by  the  prismatic  shades  to  the  maximum 
before  obtained,  whilst  the  minimum  was  improved  over  threefold. 
Similar  improvements  were  in  another  case  obtained  by  the  employ- 
ment of  the  Benjamin  steel  reflectors. 

For  high-speed  rotary  presses  powerful  lamps  giving  good 
diffused  general  illumination  are  preferred,  aided  in  the  interior  of 
the  press  by  additional  lighting,  usually  obtained  from  one  or  two 
carbon-filament  lamps. 

It  may  be  taken  that  not  less  than  2J-ft.  candles  is  anywhere 
satisfactory  for  a  high-speed  rotary  press. 

Flat-bed  presses  require  an  average  illumination  of  about  5-ft. 
candles  on  the  working  plane. 

Presses  for  two  and  three-colour  work  need  not  only  a  good  illu- 
mination of  not  less  than  5-ft.  candles,  but  attention  must  be  paid 
to  the  spectrum  of  light  resulting  from  the  source  used,  in  order  to 
obtain  the  best  results. 

In  large  despatching  rooms  the  efficiency  was  0'3  watt  per 
ft.-c&ndle  per  sq.  ft.,  with  an  average  illumination  on  floor  of 
2'1  ft.-candles. 

In  most  places  I  have  visited  and  measured  there  is  room  for 
improvement,  which  would  in  some  cases  take  the  aspect  of  a 
saving  of  current,  and  in  other  cases  of  rendering  the  illumination 
more  even  and  in  accordance  with  the  requirements  of  the  average 
user,  thus  producing  better  and  greater  output  in  a  shorter  time. 
Many  operatives  working  with  an  ample  supply  of  indirect 
lighting,  approximately  white,  have  found  their  eyesight  improve 
to  such  an  extent  as  to  enable  them  to  discard  their  spectacles. 


Ord.  shade. 

Holophane. 

8-0 

9-2 

5-2 

8-0 

2-1 

6-8 

Highland  Water  Power. 

In  a  paper  recently  read  before  the  Inverness  Field  Club,  by 
Mb.  a.  Newlands,  M.Inst.  C.E.,  on  our  sources  of  power,  attention 
is  d'"awn  to  the  resources  of  the  Highlands  of  the  North  and  West 
of  Scotland.  No  other  part  of  the  country,  says  the  author, 
can  offer  equal  possibilities. 

This  part  of  Scotland  has  the  greatest  extent  of  elevated  area 
and  the  greatest  rainfall,  with  the  possible  exception  of  Cumberland, 
in  England.  In  many  parts  of  Scotland  the  rainfall  amounts  to 
60  in.  per  annum,  and  it  has  the  further  advantage  that  the  rain- 
fall is  fairly  uniform  throughout  the  year.  This  maximum  rain- 
fall coincides  as  a  rule  with  the  areas  of  greatest  elevation,  and 
in  these  areas  there  are  many  fine  natural  reservoirs  in  the  form 
of  Highland  lochs,  with  a  rapid  and  short  fall  to  the  sea.  A 
further  advantage  is  that,  particularly  in  the  North  and  West 
Highlands,  these  drainage  areas  are  all  near  the  seaboard,  which 
again  is  so  indented  and  sheltered  as  to  afford  peculiar  advantages 
for  access  by  shipping,  and  the  country  generally  is  well  served  by 
railways  and  roads. 

Already  works  have  been  installed  at  Foyers  and  Kinlochleven, 
the  former  developing  7,000  H.P.  and  the  latter  30,000  h.p.  Many 
smaller  installations  are  scattered  over  the  north  and  west. 
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To  atiliwu  the  water  power  poH^ibilitiert  in  the  Ilif^hland.-i  to  the 
best  advantaf^e  it  is  necessary  that  each  entire  draina(fe  area  Bhould 
be  developed  up  to  its  maximum  output  as  one  complete  unit,  for 
it  is  in  the  larfife  inatallationa  that  the  maximum  efliciency  and 
economy  is  got. 

The  Kinlochleven  installation  shows  what  can  be  done  by  the 
application  of  this  principle  of  greneratinj,'  in  large  units.  The 
drainage  area  id  the  relatively  small  one  of  'lij  Hq.  miles,  but  it  had 
no  natural  reservoir  within  it,  so  that  the  expense  of  constructing 
a  dam  of  a  maximum  height  of  8t<  ft.  and  of  a  length  of  l,0.'i7  yd. 
had  to  be  faced.  The  reservoir,  probably  the  largest  artificial  one 
in  Europe,  has  a  length  of  7i  miles  and  an  average  width  of  about 
i  mile.  It  impounds  about  20,000  million  gallons,  of  water,  suffi- 
cient to  give  an  output  of  .50,000  h. p.  for  about  100  days.  The 
cost  of  the  work  was  £600,000,  or  equal  to  £20  per  h.p. 

With  the  exception  of  its  high  elevation  (1,065  ft.)  and  heavy 
rainfall  (70  in.  per  annum),  the  Kinlochleven  area  is  not  more 
favoured  than  many  areas  of  greater  extent  throughout  the  West 
and  North  of  Scotland,  and  in  many  of  these  the  expense  of  a  dam 
would  be  unnecessary,  owing  to  the  presence  of  natural  reservoirs 
or  lochs  in  most  of  them. 

These  power  possibilities  ought  to  be  looked  upon  as  a  national 
asset,  and  as  such  should  be  developed  by  (Jovemment  assistance, 
and  probably  this  could  best  be  done  by  the  appointment  of  a  Royal 
Commission  to  examine  and  report  on  them. 


Some  Undeveloped  Scottish  Water-Powkrs. 

Electric  power  from  water  has  been  publicly  advertised  for  sale 
as  low  as  SOs.  per  horse-power  per  annum.  Probably  the  following 
figures  from  the  Electrical  Review  of  a  few  years  ago  may  be 
a  fair  comparison  of  the  minimum  cost  of  power  from  various 
sources : — 

Electrical     horse-power-year    from    water    in 

Switzerland        £1  19     0 

Steam  in  England ...         , 4  11     8 

Blast'furnace  gas  in  Germany 4     17 

Producer  gas  in  England            5     00 

A   comparatively  recent  estimate  showed   that  the  quantity   of 
■  power  obtainable  from  water  in  Great  Britain  amounted  to  about 
1,000,000  H.l'. 

If  the  rainfall  from  its  700  square  miles  of  drainage  area  were 
retained  in  Loch -Ness  by  controlling  the  overflow  into  the  river,  it 
would  be  possible,  by  utilising  the  Caledonian  Canal  as  a  flume  or 
conduit,  to  convey  the  stored  water  to  Inverness,  to  utilise  it 
there  for  the  development  of  3,000  h.p.  during  the  working  days  of 
the  year,  and  yet  supply  sufficient  water  to  the  river  to  maintain 
its  normal  summer  flow. 

The  Loch-Luichart  drainage  area  is  a  very  attractive  one  for 
power  purposes.  Its  area  is  149  square  miles,  and  the  loch  has  an 
area  of  176  square  miles,  say,  1,150  acres.  The  river  flows  out  of 
the  loch  m  a  series  of  cascades,  and  falls  125  ft.  in  a  length  of 
860  yards.  On  a  75  per  cent,  efficiency,  and  dealing  with  half  of  a 
42-in.  rainfall  as  available  for  power,  1,680  h.p.  on  a  24-hour  power 
day  could  be  developed.  This  will  be  fully  3,000  h.p.  for  a  work- 
ing day,  and  even  if  no  water  flowed  into  the  loch  for  six  months 
a  sufficient  quantity  of  water  could  be  stored  to  give  this  quantity 
of  power  for  six  months  by  raising  the  level  of  the  loch  36  ft., 
and  the  water  would  all  be  returned  to  the  river  again  within 


half-a-mile  of  the  loch.  The  raining  of  the  loch  could  be  very 
easily  done,  as  the  outlet  is  through  a  narrow  rocky  gorge.  The 
power  could  be  taken  to  InvemeHs  by  a  high-voltage  transmission 
line.  The  cost  of  the  necessary  pipe  lines,  generating  plant,  build- 
ings, and  transmission  line  to  Inverness,  but  excluding  water 
rights  and  way-leave,  would  probably  amount  to  £40,000.  Even 
1,000  H.p.  used  industrially  would  provide  employment  for  3,000 
workers  in  Inverness,  representing  an  increase  in  the  population  of 
probably  1.^,000  people,  and  with  the  fine  facilities  for  shipping, 
and  the  abundance  of  open  ground  on  both  sides  of  the  river 
mouth  suitable  for  factory  sites,  and  readily  accessible  by  railway, 
the  town  is  in  an  eminent  degree  suitable  for  such  an  industrial 
development. 

The  accompanying  map  may  be  found  useful  as  indicating  a 
number  of  locUties  where  power  is  available,  and  the  approximate 
amount  of  such  power  ;  it  is  in  no  sense  a  complete  list. 

The  horse-power  figures  noted  on  the  plan  represent  what  i» 
available  for  12  hours'  daily  continuous  working,  it  being  assumed 
that  it  is  possible  to  impound  or  store  ii  of  a  42-in.  rainfall,  the 
remaining  J  being  reckoned  as  lost  by  evaporation  and  absorption 
in  the  ground,  and  any  rainfall  above  42  in.  per  annum  being 
reckoned  as  lost  in  flooding  or  in  compensation  water  to  the  rivers. 

Scotland  is  estimated  to  possess  1,000,000  h.p.  obtainable  from 
water,  and  even  if  the  figures  be  put  at  one-half  that  amount,  this 
would  represent  an  amount  of  power  on  a  Kj-honr  working  day 
basis  throughout  the  year  equal  to  that  obtained  from  3i  million 
tons  of  coal,  which  is  about  one-twelfth  of  the  total  quantity  raised 
in  Scotland  for  1911,  and  of  this  quantity  only  a  small  proportion 
is  converted  into  power. 


Physical  Society. 


At  the  meeting  held  on  May  10th,  a  paper  on  "  The  Generation  of 
Electricity  by  Carbon  at  High  Temperatures,"  byDR.  J.  A.  Harkeb, 
F.R.S.,  and  Dr.  G.  W.  C.  Kaye,  was  read  by  Dr.  Harker. 

The  experiments  described  owe  their  origin  to  some  contamina- 
tion phenomena  which  were  encountered  when  tubes  of  refractory 
rare  earths  were  baked  in  carbon-tube  resistance  furnaces  at  tem- 
peratures from  1,500'  C.  upwards.  It  was  found  that  the  tubes 
often  had  their  outer  surfaces  carbonised  to  an  appreciable  depth, 
while  the  inner  surfaces,  though  freely  exposed,  were  much  less 
attacked.  The  blackening  was  presumably  caused  by  particles  shot 
from  the  carbon  walls  of  the  furnace  with  velocity  high  enough  to 
penetrate  the  refractory  material  after  crossing  a  few  millimetres 
of  air  at  atmospheric  pressure. 

The  preliminary  experiments  on  the  nature  of  these  particles 
were  carried  out  by  the  use  of  two  insulated  exploring  electrodes 
of  carbon  inserted  into  an  alternating-current  furnace.  They  were 
connected  externally  to  a  battery  of  cells,  and  the  potential-current 
curves  were  determined  for  the  electrode  gap  in  the  furnace  at  a 
number  of  temperatures.  No  appreciable  current  could  be  detected 
at  temperatures  below  about  1,400°  C,  but  as  the  temperature  rose 
it  was  found  that  quite  small  e.m.f.s  gave  rise  to  steady  currents  of 
relatively  enormous  magnitude.  For  example,  with  8  volts, 
currents  up  to  10  amperes  have  been  obtained  at  a  temperature  of 
about  2,500*  C.  The  relation  between  current  and  temperature  was 
found  to  be  of  an  exponential  character. 

The  magnitude  of  the  currents  made  it  evident  that  the  atmo- 
sphere of  the  furnace  was  ionised  to  an  unusual  degree  at  high 
temperatures,  and  the  authors  were  led  to  try  the  effect  of  tem- 
perature alone  in  the  absence  of  any  applied  potential.  Accord- 
ingly the  battery  was  cutout,  and  while  one  01  the  electrodes 
remained  stationary  within  the  iurnace  the  other  could  be 
suddenly  displaced  to  a  colder  or  hotter  part  of  the  furnace.  The 
resulting  diflference  of  temperature  manifested  itself  as  a  transient 
current  in  the  circuit,  which  in  some  cases  amounted  to  2  amperes. 
The  current  died  away  when  the  two  electrodes  attained  the  same 
temperature. 

In  the  apparatus  shown  the  movable  electrode  was  moved  in  and 
out  of  the  hot  region  of  the  furnace  by  means  of  a  clockwork 
mechanism.  The  pulsating  electric  current  thus  produced  was  large 
enough  at  high  furnace  temperatures  to  light  up  a  nostof  small  glow 
lamps,  the  illumination  waxing  and  waning  as  the  movable  elec- 
trode moved  in  and  out.  The  experiment  ha.s  been  modified  in 
later  work  by  keeping  both  electrodes  stationary  and  water  cooling 
one  of  them.  The  cold  electrode  was  made  of  a  brass  tube,  which 
in  some  cases  was  provided  with  a  carbon  sleeve.  A  continuous 
current  can  thus  be  (generated.  Its  direction  is  such  as  would  be 
produced  by  a  discharge  of  negative  particles  from  tlie  hot  elec- 
trode. As  before,  no  potential  is  applied.  At  the  lower  tempera- 
tures small  positive  currents  have  also  been  detected  ;  at  high 
temperatures  negative  currents  up  to  nearly  an  ampere  have  been 
measured.  The  whole  of  the  experiments  were  conducted  at  atmos- 
pheric pressure  and  almost  entirely  with  low-voltage  alternating 
current  furnaces. 

In  reply  to  the  discussion,  Dr.  Harkek  stated  that  the  effect  was 
not  chiefly  a  chemical  effect,  as  it  was  the  same  whether  the  gas  in 
the  furnace  was  H.  or  X9,  nor  did  it  matter  what  the  carbons  were 
made  of.  Specially  pure  carbons  gave  phenomena  of  just  the  same 
order  of  magnitude. 

Dr.  Kaye,  in  reply,  stated  that  the  feature  which  differentiated 
their  experiments  from  others  was  that  the  effect  occurred  at 
atmospheric  pressure  and  not  in  racHo.  It  was  hardly  likely  at  this 
pressure  that  the  effect  could  be  confined  to  electrons,  as  the  mean 
free  path  of  such  would  be  very  small.  The  effect  might  be  due  to 
the  transference  of  carbon  itself,  probably  in  rltra-microscopic 
particles  and  not  molecules.  When  a  cold  tube  was  used  for  one  of 
the  electrodes  it  was  found  in  half  an  hour  to  be  coated  with  a 
deposit  of  carbon.     There  was  no  likelihood  that  the  effect  would 
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decay  with  the  time,  as  it  had  been  kept  constant  for  over  three 
hours.  It  was  also  not  necessary  to  use  electric  heating  in  the 
furnace.  Heating:  by  Thermit  and  Meker  gas  furnaces  gave  the 
same  results. 

A  paper  by  Mr.  S.  Butterwokth  on  "  A  Method  of  Measuring 
Small  Inductances  "  was  read  by  Mr.  A.  Campbell. 

The  author  shows  how  Anderson's  method  may  be  modified  so 
that,  while  still  retaining  the  usual  standards  of  capacity,  very 
small  inductances  may  be  measured.  The  conditions  of  maximum 
sensibility  are  indicated  and  experimental  results  are  quoted  in 
which  an  inductance  of  20  microhenries  is  compared  with  a  capacity 
of  01  mfd. 

A  paper  on  "The  Conversion  of  Starch  into  Dextrin  by  X-Rays," 
by  H.  A.  CoLWELL,  M.B.,  and  S.  Russ,  D.Sc,  was  read  by  Dr.  Russ. 


The  Diesel  Engine  from  the  User's  Standpoint. 

By  Wm.  J.  U.  SOWTER,   M.I.E.E. 

(^Abstract  of  fajier  read  iefore   the    INSTITUTION  OP  ELECTRICAL 
Engineers,  at  DtiUin,  April  18th,  1912.) 

It  is  the  intention  of  the  author  to  discuss  the  matter  from  the 
user's  standpoint,  quoting  as  far  as  possible  results  obtained  in 
actual  practice. 

The  quantity  of  cooling  water  required  is  considerably  less  than 
that  required  by  suction-gas  or  steam  plants.  With  an  inlet 
temperature  of  50°  F.  and  an  outlet  temperature  of  140°  F.,  about 
three  gallons  per  b.h.p.  are  required.  Taking  the  case  of  a  250-b.h.p. 
engine,  and  assuming  the  loss  due  to  evaporation  and  leakage  to  be 
10  per  cent.,  the  cost  of  water  at  6d.  per  1,000  gallons  will  amount 
to  0'45d.  per  hour.  It  is  apparent,  therefore,  that  generating 
stations  using  Diesel  engines  can  be  located  in  populous  districts, 
removed  from  rivers  or  canals,  if  a  town  water  supply  is  available, 
and  the  cost  of  cooling  water  will  be  a  negligible  item.  This  may 
result  in  a  considerable  reduction  of  the  cost  of  the  distributing 
system. 

The  standard  fuel  is  crude  Texas  or  Roumanian  oil,  which  may 
be  purchased  at  prices  ranging  between  35s.  and  70s.  per  ton,  the 
price  being  lower  near  large  ports.  The  oil  can  be  purchased  in 
London  at  about  40s.  per  ton,  while  in  Bray  (Co.  Wicklow)  the 
present  price  delivered  into  our  tanks  is  58s.  6d.  per  ton. 

The  following  is  a  specification  of  a  suitable  oil  which  the  author 
has  adopted  with  satisfactory  results  : — 

1.  The  oil  shall  be  crude,  refined,  or  a  residue  of  petroleum. 

2.  It  shall  be  free  from  tar,  bitumen,  or  solid  hydrocarbons,  sand, 
fibrous  matter,  or  foreign  solid  impurities. 

3.  The  oil  shall  not  contain  more  than  one-half  of  1  per  cent,  of 
water,  nor  1^  per  cent,  of  sulphur,  and  shall  be  free  from  acid. 

4.  The  viscosity  shall  be  such  that  the  oil  will  flow  in  a  con- 
tinuous stream  with  1-ft.  head  through  a  i -in.  copper  pipe  6  ft.  long 
without  being  heated. 

5.  The  calorific  value  shall  not  be  less  than  18,000  b.th.u. 
per  lb. 

Many  other  liquid  fuels  may  be  used,  such  as  residue  shale  oil, 
gasworks  tar  oil,  or  creosote  oil.  There  seems  every  probability  that 
the  market  for  oil  is  now  fairly  settled. 

There  is  but  little  difference  in  fuel  consumption  per  B.H.P.-hour 
between  large  and  small  Diesel  engines,  nor  does  the  fuel  consump- 
tion increase  largely  per  unit  of  energy  as  the  load  is  decreased  on 
the  engine.  It  is  well  known  that  a  large  steam  engine  running 
at  light  load  is  grossly  inefficient,  the  fuel  required  to  maintain 
steam  pressure  in  the  boilers  and  to  run  the  engine  light,  together 
with  the  necessary  auxiliaries,  being  out  of  all  proportion  to  the 
work  done  ;  also,  a  small  steam  engine  requires  many  more  pounds 
of  steam  per  h.p.  to  run  it  fully  loaded  than  does  a  large  one. 
Stand-by  losses,  which  are  very  great  with  steam  plants,  are 
absolutely  non-existent  where  the  Diesel  engine  is  used. 

The  following  figures,  for  which  the  author  vouches  personally, 
show  the  cost  of  fuel  in  pence,  per  unit  generated,  with  oil  at  the  prices 
mentioned,  and  ac  various  loads,  for  a  50-b.h.p.  engine  coupled  to  a 
33-KW.  generator  : — 


Load. 

Full 

Three-quarter 

Half 

Quarter 


Dynamo 
efficiency. 

88% 

86% 

83% 

78% 


40s. 
U161 
0-178 
0-208 
0-307 


Price  of  fuel  per  ton, 
50s.  6C3. 


0-201 
0-210 
0-261 
0-384 


0-242 
0252 
0-314 
0-462 


70s. 
0-281 
0-295 
0-365 
0-538 


On  larger  plants  the  costs  would  be  some  10  to  20  per  cent, 
better,  depending  upon  the  size  of  the  plant. 

Steam  plant,  if  not  properly  maintained,  becomes  more  and  more 
uneconomical  as  time  goes  on  ;  still,  the  plant  continues  to  run  as 
though  all  were  in  order,  but  with  an  increased  fuel  consumption  ; 
on  the  other  hand,  internal  combustion  engines — and  particularly 
the  Diesel  engine — must  be  maintained  in  thorough  good  order, 
otherwise  there  will  be  great  difficulty  in  getting  them  to  run  at 
all ;  therefore,  those  in  charge  of  such  plants  are  bound  to  see  that 
they  are  carefully  attended  to.  This  characteristic  of  the  Diesel 
engine  is  a  valuable  one.  In  small  steam-driven  stations  it  requires 
constant  supervision  and  a  certain  amount  of  labour  to  keep  a 
strictly  accurate  record  of  the  fuel  consumption  day  by  day. 
With  a  properly  arranged  station  where  Diesel  engines  are  employed 
the  fuel  consumption  may  be  ascertained  with  absolute  accuracy 
hourly  if  desired,  and  thus  it  may  be  said  that  the  plant  is  always 
under  test. 

The  capital  cost  of  a  Diesel  engine  direct-coupled  to  a  generator 
is  considerably  greater  than  a  gas  or  steam-driven  generator  of 
similar  capacity,  but  when  the  cost  of  complete  plants,  comprising 


Price. 

Price  per  hi 

£1,950 

£19-5 

2.600 

17-3 

3,260 

16-3 

4,380 

14-6 

5,300 

13-3 

either  gas  or  steam,  are  compared,  there  is  but  little  difference  in 
the  price  per  kilowatt.  A  Diesel  station,  however,  requires  less 
land  and  buildings  than  similar  stations  employing  steam  or  gas 
plant,  so  that  the  difference,  if  any,  is  in  favour  of  the  Diesel 
plant. 

The  following  are  approximate  prices  for  small  plants,  delivered 
and  erected  on  purchaser's  foundations  complete  with  oil  storage 
tanks,  piping,  &c.,  and  may  be  taken  as  fairly  representative  : — 

Size  in  he. 

100 

150 

200 

300 

400 

The  author  is  of  opinion  that  the  life  of  the  Diesel  engine  should 
be  as  long  as  that  of  a  well-built  steam  engine.  The  only  expen- 
sive part  likely  to  require  replacement  is  the  cylinder  liner.  It 
is  essential  that  the  compression  should  be  maintained.  The 
author  has  had  an  engine  running  for  over  two  years,  and  no 
appreciable  wear  of  either  the  liner  or  piston  rings  has  yet 
occurred.  It  appears,  therefore,  that  the  life  of  the  liner  may  be 
computed  at  at  least  10  years.  The  valves  are  fitted  into  removable 
casings,  which  can  be  renewed  at  quite  a  small  cost. 

As  most  of  the  other  parts  are  quite  light,  cheap,  and  easy  to 
replace,  it  appears  that  the  cost  of  maintenance  of  this  type  of 
engine  must  be  very  much  less  than  a  complete  steam  plant. 

Although  the  Diesel  engine  possesses  considerable  advantages,  it 
is  undoubtedly  true  that  in  order  to  secure  reliability  first-class 
attention  is  necessary.  It  may  safely  be  said  that  90  per  cent,  of 
the  trouble  experienced  in  running  is  due  to  the  neglect  of 
attendants.  As  the  running  and  maintenance  of  internal-com- 
bustion engines  is  essentially  different  to  that  of  steam  plant,  it  is 
always  better  to  secure  the  services  of  men  who  are  accustomed  to 
similar  plant  than  to  employ  men  who  have  spent  their  lives 
among  steam  plant.  In  spite  of  statements  to  the  contrary  Diesel 
engines  require  considerable  supervision,  and  it  is  advisable  to 
employ  men  of  skill  and  experience  rather  than  mere  labourers. 
Even  takiner  this  matter  into  consideration,  the  cost  of  labour  on 
moderate-sized  plants  is  substantially  less  than  that  necessary  with 
steam  plant. 

It  is  of  importance  that  a  suitable  grade  of  lubricating  oil  should 
be  chosen  ;  the  oil  must  be  a  pure  mineral  one  with  a  hiffh  fiash- 
point.  The  author  is  using  ordinary  crank-chamber  oil,  costing 
Is.  5d.  per  gallon,  with  perfectly  satisfactory  results.  The  cost  of 
lubrication  is  about  50  per  cent,  greater  than  that  of  a  steam 
engine. 

The  use  of  an  excessive  quantity  of  oil  should  be  avoided. 
Oil  after  collection  from  the  crank  pit  contains  a  certain  amount 
of  carbon,  and  should  be  placed  in  a  settling  tank,  preferably 
heated.  After  a  sufficient  time  has  elapsed  for  settling,  the  oil 
should  be  drawn  off  from  the  top  and  passed  through  a  good  filter 
before  use.  The  author  has  found  that  it  is  practically  impossible 
to  remove  the  whole  of  the  carbon  from  the  oil,  and  consequently 
if  the  oil  is  used  repeatedly,  more  and  more  carbon  will  be  fed  into 
the  cylinders  and  other  parts  until  there  is  a  sufficient  accumula- 
tion of  carbon  to  cause  a  stoppage  of  the  lubricating  passages. 
As  a  seizure  of  the  piston  might  cause  serious  damage  to  the  engine, 
and  as  it  is  necessary  to  economise  in  lubricating  oil  as  much  as 
possible  by  using  filtered  oil,  the  author  recommends  that  the 
piston  should  be  drawn  every  six  months,  and  the  lubricating 
passages  cleaned. 

The  carbonisation  of  oil  may  also  cause  trouble  in  the  air-com- 
pressor cylinders.  Before  the  author  realised  this  possibility, 
filtered  oil  was  always  used  in  the  compressor,  and  probably  to 
excess.  In  course  of  time  the  high-pressure  air-pipe  leading 
from  the  compressor  to  the  intercooler  blew  off  at  the  joint,  when 
it  was  discovered  that  the  pipe  was  completely  blocked  with  solid 
carbon. 

Owing  to  the  high  compression,  which  must  be  maintained,  it  is 
necessary  to  keep  the  valves  quite  tight.  The  author  has  found 
that  under  the  conditions  in  which  he  is  working,  the  valves 
will  run  without  any  attention  for  the  following  periods : — 
Exhaust,  600  hours  ;  air,  2,000  hours ;  fuel,  600  hours  :  starting, 
one  year. 

The  needle  or  fuel  valve  is  so  adjusted  that  the  fuel  spray  is  blown 
into  the  cylinder  two  or  three  degrees  before  the  crank  reaches  the 
top  centre  on  the  compression  stroke.  It  is  very  important  that 
this  valve  should  be  properly  set  and  quite  tight  ;  if  there  is  any 
leakage  fuel  will  be  admitted  at  the  wrong  time,  resulting  in 
Irregular  running  of  the  engine. 

The  pulveriser  is  liable  to  become  choked  if  the  fuel  is  dirty  and 
insufficiently  filtered  ;  it  should,  therefore,  be  examined  and  cleaned 
at  the  same  time  as  the  needle  valve. 

A  considerable  quantity  of  vapour  is  carried  into  the  compressor, 
the  quantity  depending  upoii  the  humidity  of  the  atmosphere,  and 
is  condensed  in  the  intercooler  ;  it  causes  rusting  of  the  interior 
surfaces,  and  the  rust  is  carried  along  to  the  starting  valve  where  it 
will  accumulate,  eventually  causing  the  starting  valve  to  stick.  If 
this  occurs,  the  contents  of  the  bottle  may  be  lost  before  the  valve 
can  be  shut.  The  only  precaution  necessary  to  avoid  this  annoying 
experience  is  to  see  that  the  intercooler  drain  is  blown  down  at 
regular  intervals,  say,  every  half-hour,  particularly  in  damp 
weather.  The  air-storage  receivers  are  provided  with  siphons  and 
drains,  and  should  be  drained  every  day. 

It  is  well  to  draw  the  compressor  pistons  every  six  months  and 
clean  off  the  accumulation  of  carbonised  ^il  which  is  deposited  on 
the  top.  It  is  also  advisable  to  clean  the  air  inlet  and  passages  to 
the  low-pressure  valves  at  the  same  time. 
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Where  only  one  en(?ine  is  installed  in  an  iBolated  poHition,  the  Iohh 
of  thfl  air  in  the  storasre  cylinders  would  be  a  serious  continjfency, 
an  without  such  a  supply  it  would  be  a  difficult  matter  to  start 
the  enprinc.  If  the  engine  is  drivinir  a  dynamo,  and  there  is  a 
Btorape  battery  on  the  premises,  the  dynamo  may  be  run  as  a  motor 


dameter,  and  hari  a  3-in,  pitch  donble  thread,  mnninfr  at  126^  R,PJl. 
The  planer  will  work  on  a  stroke  of  5i  in.,  if  necewary. 

On  test,  driven  by  a  220-volt  D.c.  motor,  the  motor  and  clutch 

pearini?   only   runninjf,  took  7  amperes,  and  when  the  clutch  waa 

excited  so  that  the  main  screw  and  saddle  were  runnin«r  light,  the 

current    was    lo    amperes,     with     a    maximum    kick    on 

reverse   of  3G  amperes,  which  included  I'T  amperes  taken 

by  the  clutch. 

As  regards  the  striking  gear,  the  saddle  is  fitted  with  a 


Fig.  1. — VuLKAN  Reversing  Deive  fob  Planing  Machines,  &c. 


Fig.  2. — Simplex  Oven  on  Hot-plate. 


to  drive  the  engine  and  compressor.  Alternatively  the  storage 
bottles  may  be  charged  from  cylioders  of  oxygen  or  carbonic  acid 
gas.  If  the  latter  is  used,  the  cylinders  and  pipes  should  be  warmed 
in  order  to  prevent  solidification  of  the  gas  in  the  pipes.  If  the 
engine  is  erected  in  a  locality  where  it  is  unlikely  that  either  of  the 
above  facilities  will  be  available,  it  is  desirable  that  a  small  inde- 
pendent compressor,  coupled  to  an  ordinary  oil  engine,  should  be  put, 
down  as  a  safeguard. 

Defective  starting  is  generally  due  to  low  compression,  defect  in 
oil  pump  or  oil  supply,  or  incorrect  adjustment  of  fuel,  air  or 
exhaust  valves. 

Black  smoke  may  be  emitted  if  the  blast  pressure  is  too  low,  or 
if  the  engine  is  overloaded.  If  all  is  in  order  the  exhaust  should 
be  colourless,  indicating  perfect  combustion  of  the  fuel.  The 
exhaust  gases  escape  from  the  engine  at  a  pressure  of  about  40  lb. 
per  sq.  in.,  and  adequate  measures  should  be  taken  to  allow  the 
escaping  gases  to  expand  gradually,  or  nuisance  may  be  caused  to 
the  surrounding  neighbourhood.  The  author  had  some  trouble, 
due  to  the  fact  that  private  residences  are  in  close  proximity  to  the 
works.  The  exhaust,  therefore,  was  led  to  a  large  concrete  pit, 
which  removed  all  cause  for  complaint.  It  is  the  intention  of  the 
author  to  lead  the  exhaust  from  a  150-b.h.p.  engine,  shortly  to  be 
installed,  to  the  base  of  an  existing  chimney  stack  120  ft.  high, 
which  should  deal  with  the  difficulty  in  an  effectual  manner. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Magnetic  Clutches  on  Plate  Edge  Planers. 

We  illustrate  in  fig.  3  some  plate-edge  planers,  equipped  with 
the  Vulkan  drive,  which  have  just  been  delivered  to  an  Austrian 
dockyard. 

Each  machine  measures  38  ft.  3  in.  between  the  housings,  and  is 
capable  of  planing  a  plate  33  ft.  long,  If  in.  thick,  at  40  ft.  per 
minute. 

A  cut  of  '07  sq.  in.  can  be  taken  in  steel  of  41-ton  tensile  strength, 
or  at  the  rate  of  94  lb.  of  metal  removed  per  minute. 

The  tool  turns  over 
automatically  on  reversal, 
the  turnover  being  done 
while  the  saddle  travels 
4  in.  It  can  also  be 
dropped  so  as  to  scalf  a 
plate  up  to  16°. 

The  motor,  fig.  1,  is  of  30 
H.H.P.,  three  -  phase,  42 
cycles,  running  at  1,200 
R.p.M.  in  one  direction 
only,  the  reversals  being 
obtained  by  a  Vulkan 
electro  -  magnetic  clutch 
through  the  ordinary 
five-wheel  change  spur 
gearing. 

The  clutch  shaft  runs  at 
330  R.P.M.,  and  is  con- 
nected to  the  main  screw 
through  a  steel  pinion  of 
23  teeth  and  a  spur  wheel 
of  60  teeth  (1-in.  pitch). 
The  main  screw  is  5  ip. 


finger  which  strikes  the  dogs,  which  are  carried  on  a  rod  mnning  the 
length  of  the  machine,  and  operates  the  automatic  reversing  switch. 
A  switch  is  also  fixed  on  each  housing  to  stop  the  clutch,  if  neceseary. 
The  clutches  are  supplied  in  this  country  by  Messrs.  C.  E.  Lugabd 
AND  Co.,  of  St.  John's  House,  Chester. 

Simplex  Combination  Cooking  Outfit. 

The  "  Combination  Cooking  Outfit "  made  by  Messrs.  Simple.x 
Conduits,  Ltd.,  in  its  preliminary  form  has  already  been  described 
in  our  pages  ;  it  has  proved  so  successful  in  actual  practice  under 
working  conditions,  that  improvements  in  the  design  in  several 
directions  have  been  made,  and  at  the  same  time  its  sphere  of  useful- 
ness has  been  considerably  extended.  It  is  now  capable  of  carrying 
out  all  the  necessary  cooking  operations  for  a  small  household,  and 
in  large  establishments  it  is  a  most  useful  adjunct  to  the  main 
cooking  installation.  It  provides  a  ready  means  of  testing  electric 
cooking  and  the  cost,  even  if  the  apparatus  be  purchased  outright, 
is  extremely  small,  and  well  within  the  reach  of  the  greal  majority 
of  consumers. 

Two  larger  size  plates  have  now  been  produced  of  8  in.  and  10  in. 
diameter,  with  loadings  of  800  and  1,000  watts  each  respectively. 
These  hot  plates  are  intended  for  use  with  correspondingly  larger 
ovens.  In  the  cape  of  the  small  pet  the  oven  is  capable  of  cooking 
chops,  steaks,  a  bird,  or  a  small  joint,  say  of  3  lb.  weight.  The 
largest  pattern  will  take  a  9  or  10  lb.  joint. 

The  oven  is  made  of  polished  metal,  to  prevent  radiation  of  heat, 
and  has  an  aperture  in  the  bottom,  which  fits  on  the  hot  plate,  as 
shown  in  the  accompanying  illustration.  The  8-in.  and  10-in. 
boiling  plates  are  arranged  for  temperature  regulation  by  means  of 
the  standard  three-pin  terminals,  giving  four  variations  of  tem- 
perature, A  more  convenient  method  is  supplied  at  a  small  extra 
cost,  and  incorporates  the  use  of  a  special  heat  retrulation  switch. 
This  is  suitably  attached  to  the  boiling  plate,  and  is  arranged  with 
an  indicator  showing  the  exact  neat — one-third,  two-thirds,  or  full 
— which  is  being  used.  The  clear  indication  of  the  condition  of 
the  heat  regulation  assists  economy  in  current  consumption  in 
actual  practice.  The  makers  will  supply  descriptive  leaflet*  to 
applicants,  for  distribution,  gratis. 

The  "Ezjflx"  Tyro-Part  Lampholder. 

Another  ingenious  patent  lampholder  which  has  recently  been 
brought  to  our  notice,  is  the  "Ezyfix,"  which  is  being  placed  on  the 
market  by  the  Eastern  Electric  Co.,  of  11,  Queen  Tictoria 
Street,  E,C, 


Fig,  3.— Plate-Edge  Planers,  with  Vflkan  Electric  DRn-E. 


878 


THE    ELECTRICAL    REVIEW.         [voi.  70.  No.  i,8oi,  may  si,  1912 


For  all  practical  purposes  this  Is  a  two-part  lanipholder  ;  that  is 
to  say  the  porcelpan  interior  is  in  one  piece,  and  is  permanently 
attached  to  the  lower  or  socketed  end  of  the  barrel,  which  carries 
the  shade  ring-  and  another  ringr  for  lockingr  the  upper  detachable 
portion  of  the  barrel  in  position.  This  upper  portion  is  removed 
for  wirinsr  the  holder.  For  the  latter  operation,  the  flex  is  divided, 
one  wire  being:  passed  down  each  of  the  two  holes  in  the  upper  end  of 
the  porcelain  interior,  looped  over  a  projecting  side  lug,  and 
inserted  in  the  plunger  teriAinal,  the  arrangement  being  shown  in 
fig.  4. 

It  will  be  seen  that  the  entering  wires  are  separated  throughout 
their  run  by  porcelain,  no  wood  plugs  being  required  ;  the  grip 
obtained  by  looping  is  such  as  will  hold  the  lamp,  &c.,  even  if  the 
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Fig.  -i. — "EzYFix"  Lampholder,  showing  Wiring 
Arrangement. 


wires  are  withdrawn  from  the  plunger  terminals.  The  permanent 
attachment  of  the  socketed  end  of  the  barrel  to  the  interior, 
obviates  the  possibility  of  the  lamp  falling  oflE  owing  to  the 
slacking-oif  of  a  loose  locking  ring. 

The  arrangement  is  extremely  ingenious,  and  appears  not  only 
fully  to  meet  the  claims  of  the  inventors,  but  also  to  be  a 
substantial  move  in  the  right  direction,  namely,  that  of  simplicity. 

Composite  Telegraph  Poles. 

In  our  "  Correspondence "  columns,  Mr.  P.  J.  Pringle  draws 
attention  to  a  type  of  pole  which  has  been  in  use  in  Australia 
for  some  10  years  past,  but  which  apparently  has  not  hitherto  been 
adopted  in  this  country.  The  idea  is  to  avoid  the  decay  which  in- 
evitably  occurs  at  the  ground-line  of   wooden  poles   set   in   the 
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of  the  wood  prevents  the  pole  from  Ri>litting.  The  strength  of  this 
simple  joint  is  surprising.  According  to  some  tests  made  at  the 
Melbourne  Univerpity,  a  pull  of  7i  tons  was  required  to  draw  a 
2f-in.  tube  out  of  the  end  of  an  Oregon  pole  \\  in.  square,  and  the 
strength  of  the  joint  against  bending  is  70  to  80  per  cent,  of  that 
of  continuous  timber  of  the  same  cross  section.  Moreover,  the 
failure  of  the  joint,  when  it  occurs,  is  gradual — bending,  not 
fracture. 

The  pole  being  squared,  iron  fittings  are  used  which  fit  any 
standard  pole,  and  they  are  applied  in  the  direction  of  the  diagonal, 
so  as  to  utilise  the  greatest  resistance  to  bending  either  along  or 
across  the  line  of  wires.  The  complete  pole  weighs  less  than  an 
equivalent  ordinary  hard-wood  pole,  but  slightly  more  than  an  iron 
pole.  The  manufacturers  are  the  Tubular  Joint  Composite 
Telegraph  Pole  Co.  of  Australia,  Ltd.,  Ballarat,  Victoria. 

Drum-Type  Starters  for  Induction  Motors. 

The  Electrical  Apparatus  Co.,  Ltd.,  of  South  Lambeth  Road, 
S.E.,  has  recefttly  developed  a  line  of  drum-type  switches  for 
starting  squirrel  cage  motors  ;  these  are  arranged  to  give  star- 
delta  connections  for  three-phase  motors  and  series-parallel  for 
two-phase  motors,  or  they  can  be  arranged  to  switch  the  motors 


Fig.  6.— E.A.C.  Stahter  for  Squirrel-Cage  Motors. 

direct  on  the  mains,  cutting  the  fuses  out  of  circuit  in  the  starting 
position. 

Among  the  points  emphasised  by  the  makers  are  the  use  of  coil 
compression  springs  of  tested  strength,  easy  of  adjustment ;  sub- 
stantial copper  finger  tips,  self-aligning  contacts,  renewable  wear- 
ing parts,  &c. 

As  the  motor  is  disconnected  from  the  line  with  the  switch  in 
the  "ofiE"  position,  no  main  switch  is  required;  the  "full  on" 
position  cannot  be  reached  without  a  pause  in  the  starting  position, 
but  the  handle  will  not  remain  in  the  latter  position  when  released. 


Fig.  5.— DEtAiLS  of  Commons's  Patent  Composite  Pole. 


P'lG.  7. — Interior  Mechanism.  E.A.C.  Starter. 

The  totally-enclosed  type  (.shown  in  fig.  6)  is  recommended  for 
textile  mills,  &c.,  while  an  oil-immersed  type  is  suitable  for  mining 
work  and  can  be  made  flame  proof.  Various  automatic  features 
and  the  E.A  C.  interlock  can  be  fitted. 

The  switches  are  designed  for  up  to  200  amperes  and  3,600  volts  ; 
our  second  figure  shows  the  interior  mechanism — contact  fingers, 
coil  compression  springs  and  drums. 


ground,  and  to  improve  the  appearance  of  the  pole,  which  consists 
of  a  straight  timber  shaft  joined  to  a  concrete  base.  The  joint  is 
effected  by  means  of  a  steel  tube,  one  end  of  which  is  inserted 
into  the  butt  of  the  pole,  and  firmly  cemented  in  place  with 
bitumen,  while  the  projecting  part  of  the  tube  is  shod  with  concrete, 
as  shown  in  the  illustration,  fig.  n.    An  iron  band  shrunk  on  the  end 


Cascade  Motors. — Messrs.  Siemens- Schuckertwerke, 

of  Berlin,  have  taken  a  licence  for  the  manufacture  of  "  Sandycrof  t- 
Hunt  "  cascade  motors  in  Germany. 
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OsBAM  Lamp  Works,  Ltd.,  '.  The  "Z"  ELF.rTRio  Lamp 
Manufacturing  Co.,  Ltd. 

(Concluded  from  page  833.) 

Mli.  H.  Ballantyne  was  then  crogs-examined  by  Mr.  Astbury: 
On  the  patent  of  1904  it  is  perfectly  plain,  is  it  not,  that  what  he 
means  there  is  that  if  you  take  a  carbon  core  and  merely  coat  it 
with  metal  and  then  run  it,  that  metal  coatiner  will  not  suffice  to 
prevent  that  carbon  core  doinp  what  all  carbon- filaments  would  do 
if  they  were  run  at  a  sufficient  temperature  and  for  a  sufficient  time, 
viz.,  disintegrate  .' —  Yes,  but  I  think  it  is  a  little  more  than  that, 
because  a  tungsten-coated  carbon-filament  would  be  intended  to  run 
at  a  hif.'-her  temperature  than  ordinary  carbon,  so  that  the  tendency 
for  this  carbon  to  volatilise  would  be  still  greater. 

Whether  that  disintegration  is  the  mere  effect  of  temperature,  or 
whether  it  is  the  combined  effect  of  temperature  plus  electrical 
current,  you  cannot  say  ? — No. 

You  have  said  that  if  you  take  one  of  these  tungsten  filaments  and 
run  it  up  near  to  the  melting  point  of  tungsten,  your  view  is  that 
the  carbon  comes  out  non-chemically  / — Yes. 

Are  you  going  to  pledge  yourself  as  a  chemist  that  because  carbon 
somehow  or  other  comes  out  of  a  filament  in  a  non-oxidising 
atmosphere  at  a  certain  temperature,  if  you  have  a  totally  different 
atmosphere  which  is  chemically  known  to  take  it  out  in  another 
way,  it  takes  one  course  rather  than  the  other  ? — That  is  my  clear 
opinion.  You  have  to  have  regard  to  the  conditions  under  which 
this  chemical  atmosphere  is  operating  or  under  which  it  is  capable 
of  operating.  In  my  opinion,  as  a  chemist,  I  do  not  consider  that 
that  chemical  action  can  come  into  play  in  the  time  to  any  sub- 
stantial extent. 

The  reason  of  that  is  that  you  think  there  is  this  little  filament 
in  a  big  atmosphere.  You  think  the  atmosphere  cannot  get  to  the 
filament  ? — Yes.  If  I  am  correct  in  the  view  that  the  carbon  is 
eliminated  physically  and  not  chemically,  then  it  is  quite  immaterial 
what  the  nature  of  the  circumambient  gas  is  ;  it  will  come  out  in 
exactly  the  same  way. 

You  have  expressed  an  opinion  that  this  patent  points  to  a 
direction  or  an  intention  to  use  soft  paste  ? — Yes. 

His  Lordship  :  And  to  use  a  paste  which  is  not  used  by  the 
defendants  1 — Certainly. 

You  have  already  told  me  that  in  your  view  a  soft  paste  does  not 
necessitate  squirting  into  a  liquid  at  all  ? — I  say  that  if  you  take  a 
soft-paste  filament,  you  must  coagulate  that  filament. 

Have  you  ever  made  any  experiments  to  ascertain  how  much  of 
the  carbon  contents  of  the  defendants'  baked  filaments  are  in  the 
form  of  carbon  and  how  much  are  in  the  form  of  carbide  ' — No. 

Do  you  disagree  with  what  I  am  told,  that  the  instant  effect  of 
putting  the  current  through  the  filament  is  to  make  a  tremendously 
strong  convection  of  the  gas  towards  and  through  the  length  of  the 
filament  1 — That  is  one  of  the  results  which,  in  my  opinion,  is  far 
outweighed  by  the  fact  that  you  have  the  sudden  expansion  away 
from  the  filament. 

You  made  soft  filaments  and  sintered  them,  and  found  them  quite 
good  ? — Yes,  they  sintered  quite  well. 

With  regard  to  the  Lodyguine  filament  which  you  say  you  had 
made.  You  made  one  with  a  platinum  fillet,  and  ran  it  for  five 
minutes  at  a  lower  temperature — lower  than  sintering  ? — Yes. 

When  you  took  it  to  the  blinding  white  heat  it  broke  ? — After  30 
seconds  it  broke  at  the  clip. 

And  when  you  examined  it  you  found  it  was  in  tubular  form 
and  the  platinum  had  come  out  ' — Yes. 

Mb.  Astbury  then  took  witness  through  other  experiments 
which  had  been  made,  with  a  view  to  showing  how  witness  got  rid 
of  the  carbon  out  of  the  filaments. 

At  the  conclusion  of  a  very  short  re-examination  by  Mr.  Terrell, 
Mr.  Astbury  said  to  his  Lordship  :  I  am  really  in  a  difficulty  here. 
I  do  not  make  any  complaint,  but  I  must  tell  you  honestly  I  think 
the  case  which  has  been  made,  and  is  weighing  on  your  Lordship, 
has  not  been  put  to  our  witnesses  at  all.  I  have  been  through,  as 
well  as  I  could,  every  line  of  cross-examination  of  our  witnesses, 
and  I  have  made  a  list  of  the  matters  that  have  been  put  in  evidence- 
in-chief  which  I  am  absolutely  satisfied  have  not  been  put  to 
my  witnesses.  Counsel  then  referred  to  many  passages  in  evidence 
given  in  support  of  his  contention. 

His  Lordship  said  the  important  point  seemed  to  him  to  be 
whether  or  not  to  use  a  hard  paste — that  was  to  say,  to  use  such  a 
paste  that  one  must  use  tons  of  weight  to  put  it  through  a  diamond 
die  to  make  the  finer  filaments — was  or  was  not  the  best  process. 
If  the  patentee  had  discovered  that  that  was  the  l)e8t  process, 
then  he  ought  to  have  said  so. 

Mr.  Astbury  then  went  through  the  list  of  points  which  he  said 
had  been  raised  by  Mr.  Terrell  since  the  case  was  opened. 

His  Lordship  said  the  further  evidence  he  would  allow  Mr. 
Astbury  to  call  must  be  confined  to  the  points  which  had  been 
mentioned. 

Evidence  was  thereupon  called  by  Mr.  Astbury  on  the  points  in 
question. 

Dr.  Otto  Oberlander  said  he  had  been  a  consulting  chemist  in 
England  since  1906.  Prior  to  that  he  was  assistant  to  Prof. 
Noelting  in  Germany,  and  also  a  works  chemist  in  that  country. 

How  did  you  first  come  into  contact  with  this  patent  Just  and 
Hanaman  of  1904,  which  is  being  sued  upon  in  this  action  .' — I  met 
the  manager  of  the  General  Electric  Co.,  Ltd.,  who  told  me  that  it 
was  essential  for  his  concern  to  have  a  metal-filament  lamp,  and 
asked  me  whether  I  could  take  this  matter  up.  That  was  about 
September,  1906. 


At  that  time  had  the  General  Electrio  Co.  who  were  inatructiog 
you  an  interest  in  the  patent  at  all  ? — No. 

When  you  came  to  it  in  its  turn  what  did  yoa  do  ? — I  repeated 
the  process  and  I  made  illamente. 

In  making  filamenta  under  it  what  paet«  did  you  nre  ' — The 
first  was  a  fairly  tough  paste  of  tungsten  metal  and  gum  arabic. 

Why  did  you  u«e  a  stiff  paste  .' — I  wanted  to  squirt  it  through 
fine  orifices,  and  I  gave  it  such  a  consistency  aa  would  give  a  good 
thread. 

Did  you  sqiirt  yonr  own  stuff  into  a  liquid  or  not .' — No,  I 
squirted  it  in  air  simply  on  a  card  and  collected  the  thread  ax  poon, 
as  it  was  made. 

When  Witness  bad  got  these  threads  Fquirted  and  made,  they 
were  carbonised  in  a  current  of  hydrogen  in  a  combustion  furnace. 
They  were  then  mounted  in  clips  and  decarbonised  in  steam  and 
hydrogen. 

What  did  you  understand  the  patent  to  mean  by  steam  and 
hydro^'en  ' — It  meant  to  have  so  much  water  vapour  an  will 
remove  the  carbon,  and  to  have  so  much  hydrogen  as  will  protect 
the  tungsten. 

Witness  passed  hydrogen  through  water,  and  it  was.  therefore, 
charged  with  something  like  2  per  cent,  of  water  vapour.  He 
passed  the  current  through  the  filament  and  saw  almost  instantly 
a  sintering  operation  taking  place.  The  filaments  were  raised  to  a 
good  red  heat.  The  sintering  took  from  a  minute  to  two  minutef^, 
or  less. 

In  those  early  days  did  you  know  of  any  pointed  distinction 
between  decarbonising  and  sintering  as  such  .' — N'o. 

The  filaments  were  mounted  in  bulbs  by  the  men  who  were 
accustomed  to  do  that  particular  work.  All  the  filaments  appeared 
uniform  to  such  a  degree  that  he  did  not  consider  it  necessary  to 
render  them  uniform.  When  these  filaments  were  mounted  in 
lamps  they  were  satisfactory.  He  had  made  filaments,  and  what 
was  called  stiff  paste  of  many  varying  degrees  of  stiffness,  and  had 
never  found  any  difficulty  in  making  any  of  the  filaments  so 
obtained  into  lamps. 

It  has  been  suggested  by  the  other  side  in  this  case  that  if  you 
make  a  soft  paste,  or  if  you  do  not  make  this  excessively  hard 
paste  of  the  defendants,  the  uniformity  or  flashing  process  is  a 
necessity  / — That  is  not  my  experience. 

In  some  of  the  softest  pastes  which  you  have  used,  whether  you 
squirt  into  air  or  whether  you  squirt  into  liquid,  have  you  found 
that  they  do  or  do  not  require  to  be  rendered  uniform  by  this  sub- 
sequent process  ? — In  my  opinion,  they  do  not  require  to  be  rendered 
uniform,  except  a  very  few  of  the  filaments.  When  yon  make  a 
filament,  the  fact  whether  or  not  it  shows  any  bright  spots  indicates 
whether  or  not  it  is  necessary  to  render  it  uniform,  and  in  such  cases 
I  did  render  them  uniform. 

As  a  result  of  your  early  experiments  and  what  you  did  under 
this  1904  patent,  I  think  Mr.  Hirst  bought  the  patent.' — Yes.  I 
advised,  him  to,  as  I  did  not  know  of  any  anticipation  or  any  other 
reason  why  the  patent  should  not  be  good. 

Are  you  familiar  with  the  way  in  which  the  weights  have  always 
been  used  in  the  Osram  lamp  works  .'^ — Yes. 

There  were  two  alleged  disadvantages  mentioned  by  Mr. 
Pakenham.  First,  it  is  suggested  that,  if  you  put  the  weight  on 
during  sintering,  you  get  a  cooling  or  some  other  action  of  that 
character  at  the  apex  and  an  insufficient  sintering,  and,  at  all 
events,  a  weakening  there  .'—It  is  not  my  experience,  neither  is  it 
the  experience  of  the  people  at  the  works. 

I  think  the  Osram  Co.  make  something  like  .t\  millions  a  year, 
do  they  not  ' — Yes,  I  am  told  so. 

That  is  to  say  T>\  million  lamps,  and  the  lamps  I  think  contain 
about  10  filaments  each  .' — Yes. 

So  that  it  would  be  about  .")0  million  filaments  a  year  .' — Some  of 
the  filaments  break  in  manufacture,  therefore  it  would  be  nearer 
75  millions. 

If  this  weighting  during  sintering  had  any  such  disadvantage  as 
is  alleged,  is  it  possible  that  you  could  not  have  found  it  out,  or 
heard  of  it  .' — I  do  not  think  so. 

His  Lordship  :  All  your  filaments  are  made  in  this  way,  are 
they  .' — Every  one,  of  all  i  kinds,  and  of  all  types  and  thicknesses. 

Going  back  to  1904,  from  your  knowledge  of  the  literature,  what, 
in  fact,  was  carbonising  of  a  filament,  and  'x  hat  did  it  mean  .' — 
Carbonising  in  1904  or  1912  does  not  mean  anything  else  but 
destructive  distillation  of  the  hydrocarbon. 

Does  the  reduction  of  the  pressure  at  which  the  defendants  bake 
their  filaments  in  any  way  prevent  them  obtaining  the  necessary 
result  of  carbonisation  .' — No. 

Taking  the  defendants'  paste  and  baking  filaments  made  of  it  in 
carefully  dried  hydrogen  at  ordinary  pressure,  do  you  get  any 
difference  in  result  between  the  filaments  so  baked  and  the  filaments 
baked  by  them  .' — No,  the  result  I  got  is  ■77(>  per  cent,  of  carbon  at 
atmospheric  pressure  in  carefully  dried  hydrogen  free  from  oxygen. 
In  Welsbach's  Specification  ]..">:<5  of  1S98,  he  says: — "The 
function  of  the  protective  atmosphere  is  to  oxidise  the  carbon  of 
the  filaments  without  oxidising  the  osmium  or  obtaining  a  deposit 
of  carbon  on  the  filament.  Free  oxygen  must  not  be  present,  and. 
in  fact,  the  atmosphere  should  be  such  as  will  reduce  any  oxides  of 
osmium  that  may  be  present.  In  such  a  reducing  atmosphere  the 
filament  can  without  danger  be  raised  to  a  temperature  which  con- 
solidates the  osmium  and  forms  it  into  a  useful  coherent  filament.' 
Is  there,  in  your  opinion,  any  difference  between  that  and  sintering 
the  metal  which  forms  it  into  a  coherent  metal  filament .' — None. 

It  is  suggested  that  our  patent  intended  you  to  decarbonise,  and 
not  to  sinter  .' — Yes. 

Supposing  you  knew  nothing  about  this  discussion,  and  that  you 
simply  took  your  baked  filament  and  put  it  in  an  atmosphere  of 
steam  and  hydrogen,  as  the  patentee  tells  you,  and  subjected  it  to 
the  passage   of  a  current ;  if   you  do  absolutely  nothing  else,  will 
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nature  itself  gradually  get  more  and  more  current  going  through 
it  until  you  get  to  constancy  ? — Yes,  I  do  not  know  of  any  way 
to  prevent  it. 

If  it  poes  on  in  that  way  until  it  grets  to  constancy,  is  it  physic- 
ally possible  to  stop  the  sintering  ? — Js  o. 

There  is  another  suggestion,  that  if  you  have  enough  water- 
vapour  to  oxidise  the  carbon,  you  cannot  help  oxidising  the  tungsten 
if  the  temperature  goes  up  to  that  at  which  the  metal  will  sinter  ?— 
That  is  not  my  experience. 

Dr.  Adolf  Liebmann  was  also  recalled  and  examined  on  similar 
points,  at  the  conclusion  of  which  Counsel  addressed  the 
Court  on  behalf  of  their  respective  clients. 

In  reply  to  his  Lordship  with  regard  to  the  counterclaim,  Mr. 
Terrell  said  that,  after  consideration,  he  had  decided  to  with- 
draw^it. 

Judgment. 
Mr.  Justice  Warrtngton,  in  giving  judgment,  said  this  was  an 
action  for  infringement  of  three  patents,  all  relating  to  the  manu- 
facture of  metallic  filaments  for  incandescent  electric  lamps.    The 
first  was  a  patent  for  the  manufacture  of  such  filaments  from  the 
metal   tungsten.      The   second   related   to  a  particular   mode   of 
effecting  one  of  the  steps  in  the   process  of   manufacture.    The 
third  was  for  a  small  practical  detail  in  producing  a  metal  filament 
of  the  now  common  shape  of  a  more  or  less  pointed  loop.     The  date 
of  the  first  patent  was  November  4th,  1004:,  that  of  the  second 
August  20th,  1906,  and  that  of  the  third  August  30th,  1906,  being 
the   date  of    the  first   foreign  application.     In  the  case    of    all 
three  patents  the  defendants  attack   their  validity,   and   in   the 
case   of    the    first    two    they    deny    infringement.      As    to    the 
third,  they  admitted  that  they  had  infringed,  but  said  that  they 
were  not  now  infringing,  and  did  not  intend  to  do  so  in  future.  The 
general  subject-matter  of  the  inventions,  or  alleged  inventions,  was 
the  manufacture  of  metallic  filaments  suitable  for  use  as  the  incan- 
descent bodies  in  electric  lamps  of  the  incandescent  type.     The 
particular  kind   of  metallic  filament  with  which  they  were  con- 
cerned was  that  which   was  manufactured   by   a   process   often 
referred  to  in  the  course  of  the  case  as  a  building-up  process.     His 
Lordship  then  went  through    in    great    detail    the    building-up 
process,   as  well  as    the    specification    in    question,    which    had 
been  amended,  and  which,  of  course,  had  to  be  considered  in  its 
amended   form.      The   first    question    was,   what    was    the    true 
construction    of    the  specification.    What  was    it    the    patentees 
described  and  claimed  ?     They  mentioned  the  application  of  tungsten 
as  a  coating  material  for  carbon  and  plainly  did  not  claim  that ; 
they  expressly  disclaimed  their  own  oxychloride  process — Kellner's 
proposal  to  form  the  filaments  by  pressing   and  the   drawn-wire 
process  of  Siemens.     Bearing  that  in  mind  there  was  no  difficulty 
of  construction.    The  first  claim  was  limited  to  a  tungsten  filament 
made  in  the  way  described.    The  second  claim  was  for  the  process 
for  the  manufacture  of  the  bodies  mentioned  in  the  first  claim, 
the  process  being  characterised  by  the  special  feature  particularly 
referred  to.     He  thought  the  words  :  "  In  accordance  with  Claim  1  " 
were  a  qualification  of  the  word  "  bodies  "  and  meant  in  substance, 
"such  bodies  as  accord   with  the  description  given  in  Claim  1." 
It  was,  he  thought,  the  essence  of  the  claim,  the  second  claim,  that 
the  carbon  should  be  removed  chemically.    The  principal  objection 
to  the  validity  of  this  patent  was  want  of  subject  matter.     In  the 
general  description  of  the  process  itself  there  was  nothing  new. 
It  was  merely  the  building-up  process  already  referred  to.     The 
first  paragraph  on  page  3  described  the  process  of  mixing  and  the 
carbonising  process  long  used  for  making  carbon  filaments.    The 
second  paragraph  described,  first,  the  decarbonisation  by  oxidation 
already  described  by  Welsbach,  and,  secondly,  a  process  of  rendering 
the  filament  uniform  by  means  admittedly  already   employed  in 
connection  with  carbon  filaments.     The  invention,  if  there  was  any, 
consisted  first  in  the  application  of  the  known  process  to  the  particular 
metal  tungsten,  and,  secondly,  in  the  selection  of  the  atmosphere 
of  steam  and  hydrogen  as  a  suitable  atmosphere  for  the  purpose 
of  oxidising  out  the  carbon  from  a  substance  consisting  of  tungsten 
and  carbon.     It  was  raid  that  the  relevant  qualities  of  tungsten 
were  so  well  known  that  any  person  acquainted  with  the  subject, 
if    reminded  of  the  existence  of  tungsten,   would  know   at  once 
that  this  metal  would  be  suitable  for  the  purpose.     He  thought  it 
was  impossible  to  reconcile  that  view  with  the  facts.      In  the  first 
place,  he  was  satisfied  that  though  it  was  known  that  tungsten 
was  highly  refractory,  and  that  it  was  reducible  from  the  oxide  by 
the  action  of  hydrogen,  it  was  impossible  to  say  without  actual 
experiment  whether  a  filament  could  be  made  of  it  in  the  mode 
described.     In  fact,  the  patentees'  process  of  decarbonising  in  steam 
and  hydrogen  was  actually  tried  by  Dr.  Liebmann  upon  a  number 
of  the  highly  refractory  metals,  including  uranium,  which  was  in 
the  same  group  with  tungsten,  without  success.    It  seemed  to  him 
(his  Lordship),  further,  on  the  evidence,  that  the  selection  by  the 
patentees  of  steam  and  hydrogen  as  the  atmosphere  in  which  de- 
carbonisation  was  to  be  effected,  also  required   experiment.      But 
there  were  other  considerations  which,  in  his  opinion,   led  inevit- 
ably to  the  same  conclusion.      Tungsten  was  a  very  common  and 
cheap  metal.   Osmium  and  the  other  metals  mentioned  by  Welsbach 
were  scarce  and  dear.      Tungsten  had  now  practically  superseded 
all  other  metals  in  the  manufacture  of  filaments.      It  was  recog- 
nised as  a  suitable  metal  to  employ  for  electric  lighting,  as  shown 
by   the  various   suggestions  for  its  use,  to  which  reference  had 
already    been    made.      He    could    not  believe    that   if    its    suit- 
ability     for      the      purpose       of       making      a      filament      by 
the    process     described     iu     the     specification     had      been     so 
obvious  as  was  pretended,  its  use  would  not  have  been  suggested 
by  Welsbach  or  one  of  the  other  inventors  who  were  searching  for 
a  practicable  mode  of  making  a  metal  filament.     He  found  that 
there  was  sufficient  invention  to   support  a  patent,  andjthat  the 


objections  on  the  ground  of  want  of  subject  matter  failed.  A 
further  objection  which  he  had  one  time  thought  might  be  of 
importance,  was  that  of  insufficiency  of  description.  The  point 
was  that  no  details  were  given  as  to  the  proportions  of  metal  to 
binding  material,of  steam  to  hydrogen,  and  the  temperature,  and  so 
forth.  In  his  opinion,  the  furnishing  of  such  details  was  in  the 
particular  case  unnecessary,  for  that  a  lampmaker  of  ordinary 
skill  and  knowledge  reading  the  specification  would  have  had  no 
difficulty  in  putting  it  into  operation.  The  first  paragraph  on 
page  3  obviously  required  no  detailed  description,  as  it  was  the 
ordinary  process  of  making  a  carbon  filament  applied  to  one  of 
carbon  and  tungsten.  The  decarbonising  process  required  no 
further  description,  for  he  found  on  the  evidence,  and  in  particular 
on  that  of  Dr.  Oberlander,  that  anyone  having  a  reasonable  know- 
ledge of  the  subject  would  be  able  without  difficulty  to  decide  on 
the  proper  proportions  of  steam  and  hydrogen — the  appropriate 
degree  of  temperature  was  indicated  by  the  direction  to  raise  the 
filaments  to  a  high  temperature  by  subjecting  them  to  the  passage 
of  current.  In  his  opinion  that  objection  also  failed.  No  other 
objection  to  validity  had  been  pressed,  and  he  must,  therefore,  hold 
that  the  patent  was  valid.  Then  there  remained  the  question  as 
to  whether  defendants  had  infringed  the  patent.  First,  what  had 
been  rejected  ?  They  did  not  make  use  of  the  process  of  rendering 
the  filament  uniform  described  in  the  specification,  not  finding  it 
necessary  to  resort  to  that  process.  It  was  said  that  this  was  an 
essential  part  of  the  plaintiffs'  process,  and  that  as  it  was  not  taken, 
the  patent  was  not  infringed,  even  if  the  defendants  did  the  other 
things  described.  It  was  settled  by  law,  and  what  was  the  real 
substance  of  the  invention,  whether  it  be  a  combination  or  a  process 
must  be  decided  on  the  evidence — in  other  words,  it  was  a  question  of 
fact.  He  found,  as  to  that,  that  the  process  in  question  was  not  an 
essential  part  of  the  invention  ;  good  filaments  could  be  made  in  the 
manner  described,  and  the  substance  of  the  invention  taken,  though 
that  step  was  omitted.  He  had  now  to  consider  whether  the  sub- 
stance of  the  invention  had,  in  fact,  been  taken. 

The  process  adopted  by  the  defendants  was  then  read  by  his 
Lordship,  who  said  that  he  found  that  the  atmosphere  used  was  an 
atmosphere  of  steam  and  hydrogen  within  the  meaning  of  the  speci- 
fication in  question.  It  was  said  that  the  claim  was  limited  to  the 
removal  of  the  carbon  chemically,  and  that  the  process  adopted  by 
the  defendants  removed  it  by  physical  or  mechanical  means.  As  to 
that,  it  was  admitted  that  carbon  monoxide  was  formed.  That 
showed  that  there  was  in  the  process  a  chemical  reaction  resulting 
in  the  oxidation  of  carbon.  But  the  defendants  maintained  that, 
bearing  in  mind  the  very  short  space  of  time  and  the  very  high 
temperature,  the  proper  conclusion  to  draw  was  that  the  carbon  was 
removed  by  volatilisation  or  by  the  mechanical  effect  of  the  current, 
and  that  the  oxidation,  such  as  there  was,  took  place  after  such 
removal.  In  his  opinion,  that  was  not  proved.  The  steps 
directed  by  the  patentee  were  taken,  the  result  indicated  by  him 
was  obtained,  there  was  certainly  some  such  chemical  reaction 
as  he  suggested,  and  it  would  in  his  (his  Lordship's)  opinion  require 
much  stronger  evidence  than  any  before  him  to  justify  the  conclu- 
sion that  the  real  action  of  the  means  adopted  by  the  defendants 
was  so  different  from  the  patentees'  method  as  not  to  be 
infringement. 

As  to  the  first  patent,  he  was  of  opinion  that  it  was  valid,  and 
that  the  defendants  thad  infringed,  and  the  plaintiffs  were  entitled 
to  the  usual  relief. 

The  second  patent  (18,622  of  1906)  was  for  an  improved  method 
of  producing  metallic  incandescence  bodies  for  electric  glow  lamps. 
The  point  of  this  invention  was  to  substitute  in  the  decarbonising 
process  gases  containing  no  oxygen  for  the  oxidising  gases  pre- 
viously employed,  and  he  thought  the  absence  of  oxygen  was  its 
essential  characteristic. 

The  validity  of  this  patent  was  seriously  attacked  on  one  ground 
only — that  a  patent  for  the  same  invention  had  been  previously 
granted  to  the  same  patentees.  This  last  patent  was  No.  l.o,510  of 
1907,  but  protection  dated  from  July  11th,  1906,  the  date  of  the 
first  application  in  Germany,  and  was  therefore  prior  to  the 
plaintiffs' patent.  This  patent  (15,510)  was  entitled  again — "Im- 
proved process  for  the  manufacture  of  illuminating  bodies  for 
electric  incandescence  lamps."  The  patentees  begin  by  referring  to 
the  British  specification  No.  23,899  of  1904,  and  they  refer  to  it  in 
these  terms.  They  say  that  in  that  specification  is  described  a 
method  of  making  tungsten  and  molybdenum  filaments  for  incan- 
descent lamps.  It  was,  in  fact,  of  course  the  specification  of  the 
first  patent  in  the  present  case.  It  was  referred  to  there  as  a 
method  of  making  tungsten  and  molybdenum  filaments,  but 
molybdenum  was  afterwards  struck  out  by  amendment.  The 
reference  laid  stress  on  the  fact  that  the  carbon  was  to  be  removed 
by  oxidation.  Another  specification  was  then  referred  to  of  1905, 
by  which  it  was  pointed  out  that  the  oxidising  agent  must  bear 
but  a  small  proportion  to  the  quantity  of  hydrogen  present,  and  so 
far  as  one  was  aware,  it  had  heretofore  always  been  assumed  that  it 
must  be  at  least  from  1  to  2  per  cent,  as  set  out  in  the  prior 
Specification  19,379  of  1905.  He  was  of  opinion  that  the  second 
claim  was  merely  what  it  said,  that  the  hydrogen  was  diluted  with 
nitrogen,  but  that  in  that  atmosphere  so  diluted  there  were  still 
traces  of  oxidising  means.  In  his  opinion,  that  was  not  the  same 
invention  as  the  plaintiffs'.  In  the  claim  he  had  just  referred  to, 
oxygen,  however  small,  was  regarded  as  essential.  In  the  plaintiffs' 
patent  the  essential  feature  was  the  absence  of  oxygen.  The 
defence  of  prior  grant  failed,  and  he  must  hold  the  patent  to  be 
valid. 

The  really  important  defence  in  thia  case  was  non-infringement. 
From  what  he  had  already  said,  it  would  be  seen  that  for  the 
substantial  decarbonisation  of  the  filaments,  the  defendants  used 
the  oxidising  process  and  not  that  which  was  the  subject  of  the 
patent  now  under  discussion,  but   the  plaintiffs  insisted  that  the 
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defenduntH  uued  the  latter  in  the  subitefiuent  Btu^eH  of  the  inanu- 
faotaro.  (ilere  hia  LordBhip  dewcribed  the  proc««8.)  In  hia  opinion, 
there  wa«  here  no  infrin^'ement  of  the  patent  riifhtly  nnderittood. 
The  patent  was  for  a  method  of  producinj;  a  filament  from  the 
metalH  mentioned  in  the  specification.  In  aubutance  it  waH  the 
BubBtitiition  of  the  proccHs  described  for  the  process  of  decarbf^nlfa- 
tion  by  the  action  of  oxyjfen-bearin^  Ifaees.  It  did  not,  in  hia 
opinion,  cover  auch  a  process  aa  the  final  process  of  the  defendants, 
which  was  not  a  method  of  producinjf  a  metal  filament  at  all — that 
had  already  been  in  substance  produced— but  was  merely  a  device 
for  improvinff  the  filament  so  produced.  To  say  that  the  defendants 
were  not  at  liberty  to  adopt  such  a  device  because,  incidentally,  a 
little  carbon  was  eliminated  by  the  action  of  ammonia,  would,  in 
hia  opinion,  ^^ive  an  extravagant  effect  to  the  patent.  On  that 
ffround  the  action  on  the  second  patent  failed  and  must  be 
diamissed. 

The  third  patent,  H,563  of  1907,  was  for  an  improvement  in  one 
of  the  mechanical  detaila  of  the  manufacture.  The  point  was  this 
— Before  the  date  of  this  patent,  filaments  made  in  the  mode 
described  assumed,  after  the  sintering  process,  the  shape  of  a  more 
or  less  irregular  loop.  To  obtain  a  more  suitable  shape  a  small 
weight  was  hung  at  the  bottom  of  the  loop,  and  the  filaments  were 
again  subjected  to  the  action  of  current  under  somewhat  similar 
conditions  to  those  of  sintering.  It  occurred  to  the  patentee  that 
instead  of  doin^;-  that  as  a  separate  step  in  the  manufacture,  the 
weight  might  be  applied  during  the  sintering  process  itself.  The 
alleged  invention  was  nothing  more  or  less  than  this.  It  was  un- 
necessary to  read  the  specification.  The  defendants  admitted  that 
for  some  time  they  used  weights  during  the  decarbonisa- 
tion  and  sintering,  but  they  said  they  gave  up  the 
practice  for  reasons  of  their  own,  and  were  not  now 
pursuing  it  and  did  not  intend  to  do  so.  If  the  patent  was  valid 
they  had  certainly  infringed.  The  validity  of  the  patent  was 
disputed  on  two  grounds,  first,  on  the  ground  want  of  subject 
matter,  and,  secondly,  on  that  of  prior  user.  As  to  subject  matter 
the  plaintiffs  claimed,  and  the  patentee's  suggestion  was  a  very 
bold  one,  viz.,  the  application  of  a  strain  to  a  thread  still  containing 
some  binding  matter  at  a  moment  when  that  was  being  removed, 
and  before  the  sintering  or  cohesive  process  had  been  completed. 
Plaintiffs'  scientific  witnesses  strongly  supported  that  view.  To 
men  of  the  scientific  eminence  of  the  plaintiffs'  witnesses  who 
realised  what  was  actually  occurring  to  the  structure  of  the  fila- 
ment, the  difficulty  of  applying  a  weight  at  the  moment  in  question 
might  well  appear  to  be  a  serious  one,  whereas  the  practical  man 
of  ordinary  but  sufficient  knowledge  being  aware  as  was  the  case, 
that  a  slight  strain  of  the  nature  of  that  in  question  had  been  used  in 
the  making  of  carbon  filaments,  might  without  further  thought  apply 
such  strain  during  the  decarbonisation  and  sintering.  So  far  as  the 
result  was  concerned,  the  filaments  made  in  the  two  ways  seemed 
to  him  to  be  substantially  identical  in  form.  Plaintiffs'  plan  no 
doubt  avoided  a  second  operation,  and  he  thought  that  fewer  fila- 
ments were  spoilt  in  the  sintering,  as  they  were  kept  steadier  by 
the  weights.  For  all  that  he  thought  the  change  so  unimportant 
and  the  amount  of  invention  required  to  effect  it  was  so 
minute  that  he  must  hold  the  patent  to  be  invalid  for 
want  of  subject  matter.  He  need  not  consider  with  any 
minuteness  the  alleged  prior  user.  He  had,  however,  come  to  the 
conclusion  that  the  objection  ought  to  fail  for  the  reason  that  the 
alleged  user  was  experimental  only,  and  not  a  user  of  the  invention 
within  the  authorities. 

So  far  as  regarded  the  first  patent,  then  plaintiffs  were  entitled 
to  an  injunction  and  to  damages,  or  an  account  of  profits  and  the 
other  usual  relief.  As  regarded  the  second  and  third  patents, 
there  must  be  judgment  for  the  defendants.  The  action  was  really 
three  separate  patent  actions  in  one,  and  the  costs,  therefore,  must 
be  apportioned.  So  far  as  they  related  to  the  first  patent,  they 
must  be  paid  by  the  defendants,  but  so  far  as  they  related  to  the 
second  and  third,  by  the  plaintiffs,  and  there  must  be  a  set  off. 

Me.  Waltkb  :  As  regards  the  first  patent,  I  ask  yourLoidship 
for  a  certificate  of  validity,  and  we  will  take  an  inquiry  as  to 
damages,  reserving  the  costs. 

His  Lordship  :  Very  well. 

Mr.  Tkrrell  :  With  regard  to  the  first  patent,  I  am  going  to 
ask  for  a  stay  of  the  injunction,  because  this  is  stopping  a  great 
industry.     We  will  proceed  with  the  appeal  as  fast  as  we  can. 

Mr.  Walter  said  that  might  be  reasonable  on  certain  terms. 

After  some  discussion,  his  Lordship  said  I  do  not  think  I  ought 
as  a  term  of  staying  the  injunction  to  require  any  security  what- 
ever. The  defendants  undertake  to  pay  into  Court  a  certain  pro- 
portion of  the  moneys  which  they  will  realise  by  the  sale  of  the 
lamps  during  suspension  of  the  injunction,  and  I  think  if  the 
undertaking  is  given  in  this  form  it  ought  to  be  suflScient. — An 
undertaking  without  prejudice  to  the  inquiry  as  to  damages,  to  pay 
into  Court  by  monthly  payments,  on  the  21st  of  each  month.  Id. 
per  lamp  manufactured  during  the  past  month,  and  an  undertaking 
forthwith  to  give  notice  of  appeal,  and  to  prosecute  the  appeal 
diligently,  and  then  stay  the  injunction  pendinpr  the  appeal. 

Counsel  assented,  Mr.  Walter  intimating  that  there  would  be 
a  cross  appeal. 


account  not  in  dispute  £321.  To  this  they  added  £7:i  allowed  by 
the  arbiter,  a  total  of  £394.  They  had  already  paid  the  pursuer 
£,'^7'),  leaving  the  balance  of  £19.  which  thf;y  admitted  waa  doe. 
Intimation  waa  made  that  the  purauer  wa«  not  to  proceed  farther 
with  the  caee,  and  Lord  Dewar  accordingly  grtaited  abeolritor,  with 
expenses. 


IN   DARKEST   AFRICA. 


PiLKiNGTON  c.  Edinburgh  School  Board, 

A  SETTLEMENT  has  been  intimated  to  Lord  Dewar,  in  the  Court  of 
Session,  in  the  action  by  Basil  A.  Pilkington,  electrical  engineer, 
13,  Melville  Place,  Edinburgh,  against  Edinburgh  School  Board, 
for  payment  of  £73,  the  amount  found  to  be  due  to  pursuer  by  an 
arbiter  after  a  reference  on  questions  between  the  parties  in  regard 
to  work  which  the  pursuer  had  done  for  the  defenders  at  Tower 
Bank  School,  Portobello.  The  School  Board  maintained  that  they 
were  due  the  pursuer  only  £19.     They  paid  him  for  items  in  his 


We  are  indebted  Uj  an  esteemed  corre8[xjndeni  for  the 
opportunity  of  whiling  away  our  Whitauniide  holidays  by 
the  perusal  of  a  collection  of  documents,  as  to  the  contents 
of  which  we  now  propose  to  enlighten  our  readers. 

It  will  probably  be  remembered  that  as  far  l>ack  as 
March,  1907,  the  Corporation  of  Johannesburg  was  placed 
in  a  serious  position  owing  to  the  failure  of  the  gas  engines 
which  had  been  laid  down,  and  it  became  necessary  to 
install  a  steam  plant.  Two  500-kw.  sets  were  put  in,  and 
in  July  of  the  same  year  a  1,000-kw.  set  was  erected. 
In  January,  1908,  two  further  sets  of  1.000-KW.  and  .!)00- 
Kw.  respectively,  were  called  for,  and  again  in  July,  1908, 
yet  another  1,000-KW.  set.  All  thpse  were  reciprocating 
plants,  and  before  proceeding  further,  we  will  look  into  the 
question  of  what  these  plants  were  and  the  circumstances 
attending  their  purchase. 

The  first  two  sets  were  ordered  from  ^lessrs.  Rennert  and 
Lcnz,  the  General  Manager  of  the  Tramways  Department 
being  assisted  in  the  consideration  of  the  tenders  by  an 
advisory  committee  of  four  consulting  engineers.  This  com- 
mittee consisted  of  Mr,  A.  M,  Robeson,  consulting  mechanical 
engineer  to  Messrs.  H.  Eckstein  &  Co.  ;  Mr.  H.  C.  Behr, 
who  acts  in  that  capacity  for  the  Consolidated  Goldfields  of 
South  Africa,  Ltd.  ;  Mr.  D,  Gilmour,  who  occupies  a  similar 
position  with  the  Johannesburg  Consolidated  Investment 
Co.  ;  and  Mr.  A.  C,  Holtby,  of  Messrs.  Neumann  &  Co,, 
who  was  afterwards  added  to  the  Committee, 

As  very  quick  delivery  was  required,  the  order  was  secured, 
as  stated  above,  by  Messrs.  Reunert  &  Lenz,  although  their 
price — over  £10,000 — was  some  £2,000  in  excess  of  the 
ordinary  market  price  for  such  machines. 

The  second  case,  when  in  July,  1908,  a  1,000-KW'.  set 
was  asked  for,  shows  the  beginning  of  differences  of  opinion. 
The  municipality  invited  tenders  for  either  a  turbine  or  a 
reciprocating  engine.  The  general  manager  recommended 
two  Allen-Siemens  sets  of  500  kw.  each,  but  the  .\d%isory 
Committee,  constituted  as  above,  unanimously  recommended 
the  installation  of  a  1,000-KW.  Parsons  turbo-generator. 
The  Council,  with  a  lofty  disregard  of  the  advice  of  the 
technical  experts,  placed  the  order  with  Messrs,  Rennet t  and 
Lenz  for  a  1,000-kw.  Bellisb.  plant.  The  tender  accepted  by 
the  Council  was  £12,387  without  condensing  plant;  that 
for  the  Parsons  plant  was  under  £G,000. 

The  third  contract,  for  one  1,000-Kw.  and  one  500-K\v., 
was  again  placed  with  ^Messrs.  Reunert  A-  Lenz.  Alteniators 
were  involved  on  this  occasion,  and  the  price  was,  again, 
some  thousands  of  pounds  greater  than  the  prices  asked  for 
turbine-driven  sets. 

In  the  fourth  case,  the  final  tenders  left  for  consideration 
were  a  1,000-KW,  Belliss-A.E.G.  plant  and  a  Parsons  plant 
of  1,800  KW.  then  running  at  the  Franco- British  Exhibition. 
The  prices  were  £12,G83  for  the  first,  and  for  the  second — 
nearly  double  the  size — £10,470.  The  general  manager 
and  the  Electric  Light  and  Tramways  Committee,  recom- 
mended, as  one  would  expect,  the  Parsons  tender,  and  the 
Advisory  Committee's  recommendation  on  the  same  lines, 
mentioned  above,  still  held  good.  Moreover,  in  this  case, 
the  Corporation's  consulting  engineers  in  London  inspected 
and  tested  the  actual  plant,  and,  of  course,  the  plant  being 
at  work  already,  no  question  of  delivery  could  arise.  After 
protracted  discussion,  the  Council  gave  the  tender  to  Messrs. 
Reunert  &  Lenz  for  the  Belliss  plaut.  The  Labour  members 
of  the  Council  voted  for  the  Committee's  recommendation. 

"We  are  iiot  surprised  that,  on  the  publication  of  the 
facts,  strong  comments  were  made  on  the  tactics  employed  to 
get  the  recommendations  defeated. 

Thus  we  see  four  contracts  given  away  to  one  firm,  at 
prices  far  in  excess  of  what  need  have  been  paid,  and  in  face 
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of  the  best  engineering  advice  procurable,  which  advice  was 
riot  offered  in  an  officious  manner,  but  was  solicited,  and,  we 
presume,  paid  for,  by  the  Council. 

This  much  is  written  in  order  to  prepare  our  readers  for 
what  follows.  The  feeling  of  surprise  at  the  Corporation's 
methods  will,  we  think,  give  way  to  feelings  of  dismay. 

Last  year  the  municipality  asked  for  a  third  turbine,  two 
having  been  laid  down  already  by  Messrs.  Reunert  &  Lenz, 
manufactured  by  Messrs.  Belliss  &  Morcom. 

Tenders  were  received  from  practically  all  the  British 
and  foreign  manufacturers,  and  the  engineer,  Prof.  Dobson, 
reported  that  Messrs.  Reunert  &  Lenz  shoold  be  awarded 
the  contract  for  another  Belliss  turbine.  When  the  report 
was  published  in  the  Press,  it  was  found  that  the  tenders 
were  not  reported  upon  in  their  original  form,  but  after  the 
figures  had  been  so  manoeuvred  that  Messrs.  Reunert  and 
Lenz's  tender,  though  high  in  price,  became  equal  to  the 
lowest  tender. 

.^.  All  the  other  tenderers  seem,  then,  to  have  held  an  indig- 
nation meeting,  and  the  Johannesburg  Chamber  of  Com- 
merce decided  to  protest  officially  against  the  treatment  that 
the  unsuccessful  tenderers  had  received.  They  wrote  to  the 
Corporation,  who  requested  that  the  Chamber  would  send  a 
deputation  to  meet  the  Council.  This  was  done,  but  with 
no  result,  and  finally  the  Council,  after  further  represent- 
ations and  protests,  and  in  view  of  the  strong  opposition  now 
manifested  as  to  the  way  in  which  the  tenders  had  been 
handled,  agreed  to  call  in  two  experts  to  report  on  Prof. 
Dobson's  recommendation,  and  to  advise  the  Council  which 
tender  to  accept. 

On  March  27th  a  letter  was  written  by  the  town  clerk  of 
Jphannesburg,  from  which  the  following  is  a  quotation  : — 

,  "  1.  To  report  to  the  Council  as  to  which  is  the  most 
advantageous  tender  for  the  Council  to  accept,  bearing  in 
mind  the  present  condition  of  affairs  at  the  power  station. 

"  2.  To  report  further  on  Prof.  Dobson's  three  reports 
referred  to  in  the  criticisms  made  by  the  members  of  the 
electrical  section  of  the  Chamber  of  Commerce,  and  on  those 
criticisms  as  contained  in  the  two  memoranda  dated  May 
13th  and  March  15th,  1912,  respectively,  and  on  Prof. 
Dobson's  reply  to  those  criticisms,  and  (3)  to  report  generally 
on  any  matters  at  the  Council's  power  station  which,  in 
your  opinion,  affect  the  questions  submitted  to  you."  These 
were  the  requirements  set  before  the  experts. 

Now,  our  readers  will  have  no  difficulty  whatever  in 
selecting,  in  their  own  minds,  the  most  capable  man  in  the 
whole  of  the  South  African  dominions  to  report  on  such  a 
matter  as  this.  "We  refer,  of  course,  to  Mr.  John  H.  Rider. 
Well,  he  was  one  of  the  experts,  and  the  other  was  Mr. 
A.  M.  Tippett,  the  chief  engineer  of  the  South  African 
railways — a  man  well  known  for  strict  impartiality  and 
straight  dealing  in  all  matters,  especially  those  relating  to 
contracts. 

These  gentlemen  constituted  what  was  called  the  Board  of 
Inquiry,  and,  for  the  sake  of  brevity,  we  shall  refer  to  them 
as  the  board. 

The  board  considered  all  the  tenders  and  the  communi- 
cations between  the  tenderers  and  Prof.  Dobson  ;  they  visited' 
the  power  station  and  saw  the  first  turbine  at  work  and  the 
second  opened  up  ;  they  asked  for  and  received  information 
on  all  the  details  of  the  matter  ;  and  they  gave  a  careful, 
tjioughtful,  and  strictly  impartial  report  on  the  whole 
question. 

The  specification  was  for  one  8,000'KW.  alternator  with 
condenser  plant,  &c.,  and  was  issued  in  October,  1911,  by 
Prof.  Dobson.  The  Board  criticises  this  document,  and 
says  that  there  is  no  close  detail  given  as  to  the  type  required, 
so  that  the  tenderers  are  able  to  submit  their  standard 
designs.  The  specification  does  not  say  how  much  con- 
densing water  is  available,  nor  does  it  give  any  information 
as  to  cable  connections,  foundations,  or  switchgear.  The 
chief  point  seems  to  be  that  the  symmetrical  appearance  of 
the  engine  room  should  be  regarded^  and  "  that  the  turbine 
should  be  approximately  the  same  height  and  length  as  those 
installed," 

..Tenderers  were  allowed  45  weeks  fof  the  completion  and 
setting  to  work  of  the  plant,  On  the  ground  that  the  period 
askrd  for  was  60  weeks.  Prof.  Dobson  struck  out  the  British 
Westinghouse  Co.,  but  left  in  the  British  General  Electric 
Co.,  who  asked  for  62  weeks,  and  the  South  African  General 


Electric  Co.,  who  asked  for  48  weeks.  The  board  remarks, 
in  effect,  that  sauce  for  the  goose  should  have  been  sauce  for 
the  gander. 

Therefore,  the  board  ruled  these  tenders  out,  and  also 
all  which  were  incomplete.  They  were  left  with  three  offers, 
viz.,  Messrs.  Blane  &  Co. ;  Messrs.  Reunert  &  Lenz  ;  and 
Messrs.  Sykes  &  Co.  ;  and  they  included  only  for  the 
delivery  and  erection  of  the  complete  turbo-alternator  and 
condenser.  They  did  not  investigate  questions  of  switch- 
gear,  because  Prof.  Dobson  did  not  remark  on  it  in  his 
report,  and  they  assumed  that  he  was  equally  satisfied  with 
all  of  the  offers. 

Further,  some  firms  quoted  for  cable  connections,  while 
others  endorsed  their  tenders  "  Not  specified,"  or  "  Supplied 
by  Municipality."  Hence  the  board  struck  this  item  out  of 
their  considerations,  recommending  that  the  Corporation 
should  do  this  work  with  its  own  staff. 

Spare  parts  are  not  detailed,  and  we  have  prices  varying 
from  £220  to  £754  for  this  item  in  the  tenders  of  the  three 
remaining  firms  above-mentioned.  This  item  could  not  be 
considered  in  the  circumstances,  and  was  ruled  out.  Similar 
considerations  applied  in  the  case  of  the  foundations. 

On  the  remaining  matters  the  board  wrote  a  report  con- 
sisting of  17  pages  of  type-written  matter,  with  tables  and 
full  data  for  arriving  at  conclusions,  and  recommended  that 
the  offer  of  Messrs.  Sykes  &  Co.,  at  the  price  of  £11,812, 
be  accepted. 

So  much,  then,  for  the  report  of  the  board.  We  do  not 
think  it  necessary,  in  a  technical  journal,  to  go  at  great 
length  into  this  document,  although  it  may  seem  to  interested 
parties  that  we  are  refraining  from  giving  publicity  to  the 
board's  views.  We  have  not  the  space  to  give  the  report 
in  full,  or  we  would  do  so.  Our  readers  will  know,  however, 
that  such  men  as  Messrs.  Rider  and  Tippett  will  only  have 
given  a  frank,  fearless,  and  reliable  report. 

The  town  clerk  of  Johannesburg,  to  whom,  as  the 
executive  head  of  the  Corporation's  staff,  the  report  Avas 
sent,  took  it  upon  himself  to  criticise  it.  His  criticism 
extends  over  35  pages  of  type-written  matter,  and  for  a 
thoroughly  bumptious,  consequential,  and  extravagantly 
absurd  concoction  we  have  never  seen  its  equal.  We  regret 
more  than  ever  that  we  cannot  give  the  whole  of  it  in  our 
pages. 

It  should  here  be  noted  that  the  second  turbine  broke 
down  in  August  last,  and  a  claim  i^  still  open  against 
Messrs.  Reunert  &  Ijenz  in  respect  of  liability  for  this 
occurrence.  The  board  referred  very  properly  to  this 
circumstance  in  its  report,  and  this  is  what  the  town 
clerk  says,  in  remarking  upon  it  :  "  It  has  to  be  allowed  that 
the  papers  and  information  available  to  Messrs.  Rider  and 
Tippett  are  of  such  a  nature  as  would  lead  them  to  conclude 
that  Messrs.  Reunert  &  Lenz  were  entirely  responsible  for 
the  breakdown.  I  submit,  however,  that  it  is  incompetent 
of  them  to  judge  in  this  matter  without  knowing  what 
Messrs.  Reunert  &  Lenz  have  to  say  on  the  subject.  That 
information  is  not  yet  available  to  the  Council.  Until  it  be 
established  that  the  accident  to  No.  2  turbine  was  caused  by 
mechanical  defects,  it  is  improper  for  the  engineers  to  assume 
that  the  Belliss  turbine  is  defective  mechanically."  We 
hope  these  words,  which  we  presume  express  the  considered 
opinion  of  the  town  clerk  as  the  legal  adviser  of  the  Corpora- 
tion, will  be  duly  noted  by  the  manufacturers. 

Next,  we  find  this  choplogic  genius  arguing  over  the 
meaning  of  the  word  "dismantled."  They  saw  No.  2 
turbine  *'  dismantled,"  said  Messrs.  Rider  and  Tippett.  The 
town  clerk  pretends  to  think  that  this  might  lead  people  to 
suppose  that  it  was  being  taken  down  as  useless,  and 
condemns  the  board's  report  on  this  account. 

He  then  goes  on  to  prate  of  "  professional  conduct,"  and 
the  fact  that  Prof.  Dobson's  reputation  was  in  their  hands. 
Now  the  board  treated  him  with  quite  as  much  consideration 
as  he  deserved,  and  quite  as  much  as,  to  judge  from  our 
prefatory  remarks  on  the  other  contracts,  he  was  accustomed 
to  obtain. 

Then  the  town  clerk  deals  with  technical  matters  I  Words 
fail  us  to  deal  satisfactorily  with  such  crass  stupidity.  Rush- 
ing in  "  where  angels  fear  to  tread,"  he  discusses  vacuum, . 
steam  consumption,  and  other  engineering  details,  and 
remarks,  *'  I  am  more  than  astonished  ihat  Messrs.  Rider 
and   Tippett  have  fallen  into  these  blunders." 
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The  contract  went  to  Messrfl.  Reaiiert  &  Lenz  at  the 
price  of  £12,4(59.  We  are  not  surpriBcd  to  hear  that  the 
feclin},'  out  there  is  so  strong,'  tliat  the  (Jovernnnent  is  beitif? 
asked  to  intervene.  If  there  is  any  e<juivalent  of  our  Local 
(lovem.-ncrit  Hoard  out  there,  we  shall  soon  have  some 
lively  happenings. 

Th<;  !iii[)ud(.'nce — there  is  no  other  word— of  the  town 
clerk  and  the  laymen  on  the  Council  who  asked  for  expert 
advice  (on  five  occasions),  and  then  delil»erately  flouted  it, 
is  almost  beyond  belief,  and  such  conduct  on  the  part  of  the 
so-called  representatives  of  the  public  interest  is  absolutely 
ini(|uitous.  We  have  always  endeavoured,  so  far  as  lay  in  our 
power,  to  assist  in  keeping  clean  and  free  from  suspicion  of 
evil  practices,  the  municipal  government  of  this  country. 
We  have  often  had  to  express  criticism  of  this  or  that  action, 
when  possibly  the  tendency  to  specialise  in  the  goods  of  one 
firm  was  becoming  too  pronounced.  But  the  effect  of 
healthy  publicity  has  made  short  work  of  such  tendencies 
over  here. 

In  the  interests  of  sound  government  we  are  glad  of  the 
opportunity,  though  more  than  sorry  for  the  necessity,  of 
laying  this  matter  before  our  readers,  and,  through  them, 
before  the  public  of  (Jreat  Britain.  If  the  Corporation  of 
Johannesburg  cares  at  all  for  its  good  name  ;  if  the  town 
clerk  and  the  engineer  care  for  their  good  names  ;  if  they 
have  any  regard  for  the  welfare  of  the  public  for  whom  they 
are  the  trustees  ;  if  they  wish  to  avoid  the  suspicion  of 
having  been  tempted  into  undue  favouritism — they  will 
reconsider  this  matter,  and  attend  to  the  recommendations  of 
the  eminent  men  who  have  not  shrunk  from  facing  obloquy 
and  derision  to  do  their  best  for  the  public  at  Johannesburg. 
The  result  of  it  all  is,  that  the  wisdom  of  the  remark  anent 
the  displaying  of  precious  stones  before  an  inappreciative 
audience  is  borne  out  once  more.  They  "  turn  again  and 
rend  you."  Well,  the  only  consolation  is,  that  it  was  the 
same  sort  of  audience  that  "  ran  violently  down  a  steep  place 
into  the  sea,  and  were  choked."  It  is  this  rushing  that  we 
want  to  stop,  and  we  cordially  hope  that  the  Government  of 
the  colony  will  bring  the  erring  municipality  to  a  right 
feeling. 
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The  most  important  item,  and  the  one  calling  for  most 
attention  in  the  business  of  a  municipal  undertaking,  is  a 
true  schedule  of  all  loans  and  repayments.  More  often  than 
not  the  financial  working  of  such  trading  departments  is 
conducted  from  the  Town  Hall,  and  the  staff  at  the  works 
are  usually  dependent  upon  the  accountants'  office  for  much 
information    incidental    to   the   proper  management  of   the 
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electricity  works.  For  (hat  reason  many  stations  keep 
figures  for  their  own  guidance,  wliith  are  more  or  less  dupli- 
cates of  those  at  the  Town  Hall ;  but  generally  the  works 
require  far  more  detail  than  the  accountant  is  able  to  supply 
off-hand  when  requested  so  to  do,  and  therefore  the  works 
records  are  to  be  found  set  out  on  a  much  more  elaborate 
Bcale  than  those  at  the  finance  department.  This  is  necessary 
owing  to  the  numerous  reports  and  schedules  which   are 


frequently  asked  for  by  committees,  and  the  information 
must  \ye  readily  accesgible  at  short  ncAice.  With  regard  to 
loans  and  redemption  of  capital,  careful  and  constant  atten- 
tion is  essential  if  a  true  and  up-to-date  inventory  is  required. 
When  making  application  for  raising  fresh  c-apital,  and  at 
the  time  of  a  visit  by  the  official  auditor,  much  time  and 
trouble  are  saved  by  being  able  to  present  detailed  particulars 
of  capital  expenditure  in  a  clear  concise  form.  The  following 
patterns  illustrate  one  simple  method  for  recording  th*- 
desired  information,  which  has  been  in  use  at  a  certain 
London  station  for  many  years,  and  has  proved  it'^lf  onite 
satisfactory.     (See  ca^-ds  Xos.  1  and  2.) 
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Cards  are  used  for  this  purpose  because  they  lend  them- 
selves better  to  constant  handling  and  reference.  At  the 
top  of  No.  1  are  spaces  for  the  number  of  mortgage  or  loan, 
the  amount,  and  the  date  passed  by  Council.  Below, 
commencing  from  the  left  hand  side,  will  be  found  columns 
for  date  first  instalment  of  redemption  is  due,  the  period 
over  which  the  loan  is  to  be  redeemed,   rate  of  interest 
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payable  on  the  borrowed  money,  and  the  amount  of  such 
interest.  In  the  next  column,  "Loan  book  folio"  means  the 
folio  in  copy-book  where  the  actual  loan  application  is  copiel. 
from  which  particulars  are  obtained  for  entering  up  the  next 
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few  columns.  The  illustration  shows  clearly  how  this  work 
is  sot  out.  By  reference  to  the  pattern  it  will  be  seen  that 
balances  are  carried  forward  from  year  to  year,  so  that  at 
any  time  it  is  possible  to  see  a  true  statement  of  affairs. 
The  card  also  shows  the  number  of  instahnents  repaid,  the 
balance  outstanding  on  the  mortgage  debt,  and  the  amount 
redeemed  to  date,  both  on  account  of  the  generating  stfttjon 
and  likewise  the  outside  or  distributing  department. 

Where  records  are  retained  after  tliis  fashion,  no  trouble 
whatever  should  lie  experienced  in  finding  out  at  any  time 
exactly  how  the  capital  account  stands.  The  information 
contained  in  these  cards  is  important  in  more  ways  than  one, 
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and  will  be  found  to  save  many  hours  at  times  when  details 
are  wanted  for  estimates,  reports,  &c.  Once  the  figures  are 
collected  and  set  out  in  the  form  described,  little  trouble  will 
be  found  in  keeping  them  up  to  date  from  time  to  time,  and 
a  true  statement  of  capital  expenditure  is  always  at  hand. 

Another  very  necessary  item  in  the  working  of  a  station  is 
a  correct  detailed  statement  of  coal  delivered  and  on  order. 
I  have  previously  referred  to  this  question  in  the  Electrical 
Review,  but  think  the  two  forms  now  illustrated  will  be 
found  original,  and  will  prove  useful  to  those  who  prefer 
keeping  their  particulars  on  cards  rather  than  in  books.  No 
further  explanation  is  needed  than  the  forms  themselves, 
which  clearly  set  out  all  that  is  desired.  (See  cards  Nog.  3 
and  4.) 


COPPER       BUYING       AND     DRAWING:  THE 
ECONOMY    OF    THE   DRAW-BENCH. 


By    C.    V.    RAPIER. 


The  question  whether  it  pays  a  firm  to  put  in  a  draw- 
bench  for  drawing  copper  from  rough  rolled  bar  into  rounds, 
flats,  commutator  bars,  tubular  connections  (from  tubes),  &c., 
is  often  negatived  through  a  too  narrow-sighted  policy. 
Firms  building  turbines  will  find  such  a  bench  capable  of 
drawing  the  smaller  sections  of  steel  turbine  blading  after 
they  have  been  run  through  stamp  dies. 

The  argument  invariably  used  against  the  draw-bench  is 
that,  as  very  often  the  machine  cannot  be  kept  running,  the 
machine  rate  of  the  idle  tool  and  accessories  has  to  be  placed 
to  burden  account,  involving  considerable  loss. 

An  explanation  of  reasons  for  not  keeping  the  draw-bench 
constantly  employed  in  a  certain  works  was  that,  according 
to  the  buyer,  it  seldom  paid  to  draw  down  existing  sections 
thrown  on  stock  through  change  of  design  or  other  reasons. 
When  the  bench  was  first  installed  it  was  used  for  drawing 
down  some  stock  sizes  which  did  not  seem  likely  to  be 
utilised  for  some  little  time,  but  this  old  copper  had  been 
bought  when  prices  were  high,  and  as  the  original  price  on 
the  stock-card  was  not  in  any  way  reduced,  the  addition  of 
factory  cost  of  drawing  to  the  same  produced  a  rather  high 
final  cost.  This  figure  was  entered  in  the  material  cost  of  the 
machines  for  which  the  copper  was  used,  raising  the  total 
factory  cost  of  machine  ;  and  this  gave  rise  to  criticism 
resulting  in  the  condemning  of  the  draw-bench,  as  an 
uneconomical  part  of  the  shop  equipment.  The  fact  was 
that  if  the  original  price  of  the  stock  copper  used  had 
been  written  down  to  the  existing  basis  price  prevailing, 
there  would  have  been  at  least  equality  of  cost  and  certainly 
a  distinct  gain  in  date  of  delivery  ;  this  latter  item  in  par- 
ticular escaped  notice  at  the  time. 

The  advantages  of  redrawing  copper  in  stock,  and  likely  to 
remain  there  for  any  reason,  are  :  (1)  Decreasing  amount  of 
capital  tied  up  to  a  minimum  ;  (2)  quicker  delivery  to 
factory  than  could  be  obtained  from  outside.  And  these 
advantages  are  to  be  reckoned  even  when  the  basis  price  at 
the  time  of  drawing  plus  the  factory  cost  (laboar  plus 
burden  charge)  of  drawing  is  greater  than  the  price  of 
similar  bars  from  supplier. 

The  whole  question  is  one  for  a  "  live  "  purchasing  agent 
to  keep  after  and  decide  whether  it  would  be  advantageous  to 
pay  and  get  delivery  or  pay  less  and  wait  longer.  With 
the  aid  of  the  system  made  possible  by  the  existence  of  a 
"Copper  Difference  Account,"  his  task  would  be  a  very 
light  one.  In  one  modern  concern,  the  draw-bench 
exists  : — 

1.  To  obtain  quicker  delivery  of  standard  sizes  to  shops 
than  could  otherwise  be  obtained  in  certain  cases.  Such 
copper  would  be  rarely  cheaper  and  often  slightly  dearer  in 
final  price  than  if  it  were  bought  outside. 

2.  To  draw  special  sizes  and  lengths,  which  can  thus  be 
supplied  to  shops  very  much  quicker  and  considerably 
cheaper  than  could  be  done  outside. 

3.  To  reduce  stock  carried  in  stores  of  sections  out  of  use 
through  change  in  design,  errors,  or  other  causes ;  such 
sections  would  be  drawn  down  to  standard  sizes. 


4.  By  virtue  of  the  existence  of  a  "Copper  Differencje 
Account "  described  hereinafter. 

With  regard  to  the  general  situation  in  an  up-to-date  firm, 
copper  is  bought  systematically  and  supplied  to  the  shops  in  a 
methodical  manner  permitting  the  economical  employment  of 
a  draw-bench.  This  firm  belongs  to  the  H.C.A.  (High 
Conductivity  Association)  which  is,  of  course,  a  combine  of 
firms  in  the  copper  trade  with  reference  to  the  sale  of  rough- 
rolled  and  finished  drawn  copper.  The  membership  is 
limited,  confidential  and  conditional  to  an  agreement  of 
secrecy.     The  advantages  of  this  membership  are  : — 

1.  Copper  can  be  bought  at  a  reduction  of  the  H.C.A. 
(not  market  price)  basis  price  of  ^  of  a  penny  per  lb.  (in 
England.) 

2.  Special  rebates  on  "extras"  are  allowed  to  members, 
the  amount  of  similar  sizes  and  kinds  of  copper  bought 
regularly  being  the  main  determining  factor  in  the  granting 
of  such  rebates.  A  typical  case  would  be  {a)  an  all-round 
reduction  on  "extras"  to  l^d.  per  lb.  on  commutator 
sections  instead  of  the  quoted  list  price  of  8d.,  6d.,  4d..  3d., 
or  2d.,  as  the  case  might  be  ;  {b)  a  reduction  of  H'd  per  ton 
(|d.  per  lb.)  less  basis,  for  hot-rolled  soft  bars. 

By  "  extras "  is  meant  the  extra  price  per  pound  to  be 
added  to  the  basis  price  for  the  manufacture  of  "  basis " 
copper  into  the  finished  article — rod,  wire,  strip  or  bar,  as 
the  case  may  be. 

The  difference  in  prices  for  a  firm  in  the  H.C.x\.  from  what 
any  other  concern  outside  the  "ring"  would  be  charged, 
may  be  best  illustrated  by  taking  some  actual  figures  :  (1) 
Ingots  (metal  market  prices)  ;  (2)  soft  hot-rolled  bars  (H.C.A. 
and  other  bases)  ;  (3)  drawn  (finished  price — "  basis  "  plus 
the  "  extra  "). 


(1)  Ingots 

Add  for  rolling  per  ton 


...    £64     5     0  per  ton. 
...       10    0     0 


(2)  Add  for  drawing  to  bars  ... 

(3)  Subtract  -^d.  per  lb.  (basis  1 

reduction  H.C.A.)         j 


£71     5     0  per   ton    price   (basis) 
for    hot-rolled    bars, 
or  7i|d.  per  lb. 
14     0     0  per  ton,  or  lid.  per  lb. 

13    4  per  tDn. 


£87     1     8  to  H.C.A.  member, 


To  an  outside  firm,  even  with  the  "extras"  taken  at 
2d.  the  price  would  be  £92  18s.  4d. — a  difference  of 
£5  16s.  8d.  The  above  figures  represent  the  prices  as  on 
January  3rd,  1910. 

It  would  pay  very  few  firms  to  lay  down  plant  for  the  com- 
mercial rolling  of  soft  bars  from  ingots,  so  we  can  dismiss  this 
matter  from  consideration  and  confine  ourselves  to  operations 
subsequent  to  the  purchase  of  soft  hot-rolled  bars,  etc. 
These  could  be  bought  as  seen  above  at  a  rebate  of  £3  per 
ton  (given  above  as  £74  5s.)  ;  therefore,  a  firm  in  the 
H.C.A.  on  January  3rd,  1910,  could  have  purchased  soft 
hot-rolled  copper  for  draw-bench  use  for  £71  5s.  per  ton  or 
7f'ed.  per  lb.,  whilst  the  price  to  outsiders  would  have 
been  7j-|d.  per  lb. 

Now,  taking  the  most  difficult  case  for  the  draw-bench  to 
make  itself  pay,  viz.,  commutator  bars — if  a  firm  has  a 
rebate  on  "  extras  "  it  is  evident  that  as  the  soft  hot-rolled 
bars  can  be  bought  at  7  i^ed.  per  lb.  and  as  finished  drawn 
commutator  bars  can  also  be  bought  at  9  J-f d.  per  lb.  the 
difference  of  2g^d.  per  lb.  is  the  drawing  cost ;  this  the  draw- 
bench  factory  cost  must  not  exceed,  in  order  to  compete. 

It  is,  therefore,  a  comparatively  simple  matter  to  see 
right  away  by  trial  whether  the  draw-bench  pays  or  not, 
apart  from  its  value  in  giving  quick  delivery.  It  is  only 
necessary  to  see  if  the  factory  cost  of  drawing  per  lb.  can  be 
made  equal  to,  or  less  than,  the  extras  on  suppliers'  lists  if  the 
rebate  on  soft  hot-rolled  copper  is  allowed  to  the  firm. 

Results  of  such  trials  should  be  carefully  recorded,  where 
drawing  was  cheaper,   and   where  dearer,    and  after  the 
"  shop  "  or  tool  side  of  the  question  had  been  carefully  sifted, 
data  could  be  accumulated  which  would  be  exceedingly  • 
valuable  to  the  buyer. 

If  it  so  happens  that  special  sizes  or  other  reasons 
determine  the  policy  of  using  a  draw-bench,  then  to  permit 
of  buying  hot-rolled  bars  in  quantities  it  will  probably  be 
found  necessary  to  install  a  small,  simple  type  of  roll  for  the 
rough  reduction  or  breaking  down  of  la'ge  sections;  this 
would  also  greatly  facilitate  the  use  of  old  stock  sections. 
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Copper  Difference  Account. — Even  if  the  matter  of  pui- 
chasinf,'  and  drawinf?  copper  be  settled  as  described  above, 
there  still  remains  a  disconcerting^  item  to  account  for,  viz., 
the  daily  fluctuation  of  price  fif  copper. 

This  problem  is  satisfactorily  solved  at  some  works  by  the 
institution  of  a  system  of  l>ook-keepinoj  known  as  the 
•'copper  difference  acamnt,"  which  is  based  on  the  fact  that 
there  is  a  standard  works  basis  (conventional  price)  known 
sometimes  as  the  "shop  basis." 

This  basis  when  copper  was  high,  say,  in  1908,  might 
have  been  fixed  at  Is.  per  lb.  The  figure  would  have 
probably  been  reduced  to  8d.  by  1010.  This  basis  is  treated 
absolutely  like  the  regular  TI.C.A.  basis  and  "extras,"  &c., 
are  added  thereto. 

The  account  has  a  substantial  reserve  fund  to  be  distri- 
buted monthly  to  the  various  sections  of  the  works  to  cover 
discrepancies,  and  which  would  be  diminished  j^ro  rata  by  a 
rise  in  copper  or  increased  by  a  fall.  Being  run  in  parallel 
with  the  burden  accounts,  it  is  conceivable  that  too  great  a 
surplus  might  be  diminished  by  crediting  a  portion  to  some 
burden  account  and  vice  verm. 

It  would  be  absolutely  necessary  to  introduce  such  a 
scheme  before  using  a  draw-bench,  otherwise  the  trouble  out- 
lined at  the  commencement  of  this  article  would  be  sure  to 
ensue. 

With  regard  to  the  figure  to  be  chosen  as  the  commencing 
basis,  a  minimum  would  appear  to  be  Gjd.,  and  a  maximum 
14^d. ;  the  mean  between  these  figures,  or  about  lO^d.,  would 
appear  a  logical  figure  to  adopt  at  the  outset. 

To  this  basis  the  "extras"  for  sizes  would,  of  course,  be 
added,  and  the  figure  would  be  treated  in  all  respects  as  a 
regular  basis.  It  will  be  readily  appreciated  how  convenient 
such  an  arrangement  would  be,  and  what  a  help  to  the 
purchasing  and  accounts  departments. 


BUSINESS  NOTES. 


Consular  Notes. — Palestine.— In  a  Consular  report 

just  issued,  the  British  Consul  at  Jerusalem  states  that  in  the 
course  of  1911  the  concession  for  the  establishment  of  a  water 
supply  and  for  electric  tramways  and  ligrhtingf,  was  put  up  to  com- 
petition, and  according  to  the  best  information  locally  available 
at  the  time  of  writingf,  was  awarded  to  a  certain  Monsieur 
Fouquian,  of  Constantinople,  said  to  have  been  the  only  applicant. 
Some  doubt  is  now  felt  as  to  whether  the  matter  has  after  all 
really  been  definitely  settled.  In  any  case  nothing  has,  as  yet,  been 
done  locally. 

Russia.— The  British  Consul  at  Batoum  reports  that  telephonic 
communication  was  established  durintr  1911  between  Tiflis  and 
Baku,  and  is  expected  to  bringf  in  a  handsome  revenue  to  the  State. 
The  standing  telegraph  poles  were  used  for  the  purpose,  and  should 
this  State  enterprise  prove  a  financial  success,  the  system,  it  is 
reported,  will  be  extended  to  other  towns  of  the  Caucasus.  Wireless 
telegraph  communication  between  Batoum  and  Sebastopol  and  a 
radio-telegraph  station  at  Petrovsk  for  wireless  telegraphy  with 
Fort  Alexandrovsk  in  Trans-Caspia  were  installed  during  the 
year. 

The  British  Vice-Consul  at  Baku  reports  that  a  concession  for 
electrifying  the  tramways  of  the  town  has  been  taken  up  by  a 
Belgian  firm,  but  requires  confirmation  before  any  work  in  con- 
nection with  its  realisation  can  be  proceeded  with.  Dealing 
with  the  general  trade  of  the  district  the  Vice-Consul  states 
that  it  is  noticeable  that  imports  from  abroad  are  generally 
on  the  decline.  At  one  time  Russia  depended  to  a  great 
extent  upon  other  countries  for  her  machinery  and  general  manu- 
factured supplies.  She  has  now  many  excellent  works  and 
factories  of  her  own,  and  is  able  to  manufacture  goods  for  use  in 
the  country  with  excellent  results  ;  hence  the  reason  for  the  decline 
referred  to.  Each  year  makes  this  more  apparent,  but,  despite  it, 
many  imported  commodities  still  find  a  profitable  market  in  the 
country.  A  great  demand  exists  for  engines  working  on  crude 
oil  as  fuel.  Most  of  the  oil  producers  of  Baku  are  now 
dismantling  their  boiler  installations  and  erecting  electric 
plants  for  power  purposes.  Keen  competition  between  electric 
and  other  power  ia  the  result.  Oil  motors  nr«  holding  their  own 
at  present,  but  it  is  difficult  to  say  what  the  ultimate  issue  is  likely 
to  be.  The  best  internal  combubiiin  mgmes  at  present  ?old  in  the 
Baku  market  are  undoubtedlv  those  of  British  makes.  Their  only 
disadvantage  i.s  in  price,  which  is  comparatively  high,  and  often 
disproportionately  in  excess  of  the  advantages  to  be  derived  from 
their  use.  Foreign  competitors,  by  having  the  heavier  and  coarser 
parts  manufactured  in  Russia  (payment  of  freight  and  duty  on 
which  are  consequently  avoided),  and  only  importing  the  more 
intricate  and  complex  parts  of  their  machinery,  are  able  to  furnish 


thiH  ola^s  of  machinery  to  the  Baku  market  at  lower  prices  than 
Briti'^h  mannfacturers  ask.  It  would  be  advisable  for  British 
manufacturers  intending  to  do  bnsinPM  with  Baku  in  motors  of  the 
dcHcription  referred  to,  to  make  several  practical  trial -^  and  t««t» 
with  crude  oil  actually  received  from  the  Baku  field«.  Int*>mAl 
combustion  engines  and  motors  would  also  sell  well  in  Trans-Caspia 
and  \.\\p.  agricultural  districts  of  the  Cauc»u»uB,  where  they  are  much 
used  for  driving  cotton  machinery,  mills  and  irrigation  plant. 
Excellent  motors  are  now  made  entirely  in  Rnsj^iv  They  are 
cheaper  than  the  forei^n-ma^le  article,  and  haTe  met  with  certsin 
Buc^eoa  in  the  Baku  market. 

Holland.— The  Britioh  Consul  at  Rottprdam  report*  that  » 
private  firm  has  entered  into  a  contract  with  the  town  authorities 
for  the  lease  of  a  plot  of  wa«te  ground  in  clo«  proximity  to  the 
Maa«havia  to  the  ext4»nt  of  17.940  cq.  ysrds,  for  the  storage  and 
handling  of  bulky  articles.  Electric loadine  and  diwharging  cranes 
will  be  erected  on  the  shore,  and  will  be  so  conctmctpd  as  to  enable 
goods  to  be  discharged  from  the  ocean  steamers  into  barges  along- 
side. The  construction  of  the  quays  for  the  support  of  the  nec*"*- 
sarv  heavy  machinery  will  involve  an  outlay  of  £33.0<'»O. 

Nicaragua.— The  British  Consul  in  Nicaragua  reports  that 
American  trade  there  has  been  making  great  and  rap'd  projrreas 
during  the  last  few  years.  Its  success  may  be  attributed,  in  the 
first  place,  to  the  proximity  of  the  United  States,  and  consequent 
cheaper  freight  and  quicker  communication.  Besides  this, 
American  manufacturers  are  ready  to  supply  at  moderate  prices 
certain  lines  of  machinery  and  tools,  which,  although  not  of  very 
lasting  or  solid  construction,  are  well  fitted  for  their  purpose  and 
consequently  find  a  ready  market.  It  is  frequently  urged  by 
American  manufacturers  that  in  many  classes  of  machinery, 
especially  agricultural  implements  and  labour-saving  devices,  im- 
provements in  construction  are  of  such  frequent  occurrence  that  it 
is  better  policy  to  turn  out  a  cheaper  though,  perhaps,  not  so 
durable  article  that  can  later  on  be  replaced  by  a  new  model.  The 
superiority  of  British  machinery  is  very  generally  recognised,  bat, 
for  reasons  of  expediency  and  cheapness,  inferior  goods  get  the  pre- 
ference. The  longer  and  easier  terms  of  payment  generally  granted 
by  foreign  houses,  and  greater  enterprise  in  sending  out  commercial 
representatives,  may  also  largely  account  for  the  existing  state  of 
things.  Nicaragua  does  not  seem  to  have  attracted  British  enter- 
prise to  any  considerable  extent.  A  large  amount  of  foreign 
capital  is  invested  directly  or  indirectly  in  the  coffee  industiTr, 
whereas  British  capital  appears  to  be  more  largely  represented  in 
mining  concerns.  The  imports  of  machinery  in  1910  were  as 
follows  : — 


From  United  States 
,,      United  Kingdom  . . 

„     Germany 

„     France       

„      Italy  

Total     ... 


£10,953 

8,037 

1,053 

28 

159 

£20,230 


Canary  Islands.— The  British  Consul  reports  that  the  wireless 
telegraphy  stations  lately  erected  at  Santa  Cruz  de  Tenerife,  and 
Gando.  Grand  Canary,  were  opened  to  the  public  on  November 
27th,  1911.  Thev  are  under  the  management  of  the  Marconi  Co. 
The  station  at  Melenara  was  completed  about  the  rniddle  of  1911, 
and  has  proved  of  great  use  to  the  port  and  shipping,  but  it  is  to 
be  regretted  that  its  advantages  are  not  more  generally  appreciated, 
and  its  use  thereby  extended.  However,  it  is  anticipated  that 
general  business  will  increase  in  the  near  future. 

Spain.— The  British  Vice-Consul  at  Vieo  reports  that  the  city 
electrical  tramway  scheme,  vhich  was  considered  to  be  a  failure, 
has  now  been  revived.  A  new  company,  with  a  capital  of 
2,000,000  pesetas,  has  purchased  the  Government  conces-ion,  and 
there  is  every  probability  that  this  enterprise  will  now  be  pushed 
forward.  A  new  company  has  started  with  works  for  the  supply 
of  electric  light  to  the  towns  of  Corcubion,  Cea.  Nova,  Muros,  and 
Santiago.  The  water  power  to  produce  the  energy  is  obtained  from 
the  waterfalls  of  the  River  Ezaro. 

Price   Increase    in   fierniau v.— Circulars  have  been 

issued  by  a  number  of  firms  engaged  in  the  light  electrical 
engineering  branches  (telephony  and  telegraphy")  in  Germany 
announcing  an  increase  of  10  per  cent,  iu  prices  from  May  15th,  in 
conseouence  of  the  advance  in  the  cost  of  raw  materials.  Among 
the  firms  concerned  are  the  Siemens  &  Halske  Co  .  the  Felten  and 
GuiUeaume-Cirlswerk.  Mix  \:  Genest,  J.  Berliner,  and  the  Lorenr 
Co.  An  improvement  in  the  pale  prices  of  heavy  electrical 
engineering  manafactures  is  also  reported  to  have  taken  place  in 
Saxony  in  the  course  of  the  present  year. 

A  Bombay  Electrical  Trade  .4ssociation.— We  r«ad 

in  the  April  Imiiun  Trj-filr  Jourml  that  a  movement  was  recently 
commenced  amongst  leading  firms  interested  in  electrical  trades  in 
Bombay  to  form  an  Electrical  Trades  Association.  A  preliminary 
meeting  was  held  and  a  Committee  appointed  to  draw  up  a  scheme 
for  the  conduct  of  such  an  Association.  When  what  are  considered 
to  be  suitable  rules  have  been  formulated,  a  meeting  of  represent- 
atives of  all  firms  concerned  will  be  called  to  discuss  the  scheme, 
and  it  is  fully  anticipated  that  an  Association  will  be  formed. 

Trade     Announcenients.^^rEssRs.    Elliott    Bros. 

have  moved  their  London  office  to  Central  Buildings,  Tothill  Street, 
Westminster.  London,  S.W.  The  works  address  will  remain  as 
heretofore  —Century  Works,  Lewisham,  S.E. 

Messrs.  W.  Christie  &  Co.  have  removed  to  more  commodious 
and  central  offices  at  105,  St.  Vincent  Street.  Glasgow,  New  tele- 
phone number  ;  "  Central  U"Hi6."  - 
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.-^Private    Jfeetimr.  —  Frederick    Lewis    Mitchell 

(tr«(1injf  ns  F.  L.  Jlitchell  &  Co"),  irnnmoTierer  and  electrical 
erffineer.  58,  Peckham  Eye.  and  188,  Rve  Lane,  Peckham,  S.E. 
The  oretiitors  interested  herein  were  called  togretber  on  May  22nd, 
when  a  statement  of  affairs  was  presented  showine  the  position  as 
at  May  14th  last.  The  ranking:  liabilities  amounted  to  £1.285,  of 
which  £1,012  13s.  .'id.  was  due  to  trade  creditors,  and  £96  ISs.  4d. 
to  Cash  creditors.  There  were  fully  spoured  creditors  for  £R2  and 
partly  secured  creditors  for  £282.  The  assets  were  estimated  to 
realise  £715  from  which  had  to  be  deducted  £122  for  preference 
claims,  leaving  net  assets  of  £593,  or  a  deficiency  of  £692.  The 
deficiency  was  chiefly  accounted  for  by  losses  on  tradiner.  The 
debtor  started  in  business  for  himself  about  nine  years  agro  with  a 
capital  of  £460.  He  then  took  an  unexpired  lease  of  premises  at 
Peckham  Rye  at  a  rental  of  £70  per  annum.  The  business  in  Rye 
Lane  was  purchased  about  two  years  aero.  On  behalf  of  the  debtor 
an  offer  was  ma^e  of  a  composition  of  6s.  8d.  in  the  £,  but  it  was 
decided  that  a  Deed  of  Assignment  should  be  executed,  and  a 
committee  of  five  of  the  principals  was  also  elected.  The  following 
are  creditors : — 


Armordnot  Co.          

J6a5 

Smith,  J.  &  W.  B 

..  £63 

Evered  &  Co 

34 

Schoen  Bros 

..    26 

Jagon,  W.  H.  . .         

24 

Baker  &  Crockett    . . 

..     63 

General  ElPotric  Co. 

20 

Carron  Co 

..     34 

Needham,  Veall  &  Tyzaok. . 

.50 

Currie,  Thompson  &  Co.  . . 

.     16 

Woofs  &  Rowland 

21 

Faulkner,  Herbert  &  Co.  . . 

..     34 

Krupka  &  Jacoby     

18 

Parmiloe,  T.  &  W 

..     22 

London  &  Continental    Electric 

Falk.  Stadelmann  &  Co.    . . 

..     37 

Stores           

16 

Nettlefolds,  Ltd 

..     19 

Phillipg,  J 

25 

The  Horticnltural  Exhibition.— The  lighting  of  the 

'arge  tents  erected  in  the  Chelsea  Hospital  Gardens  for  the  recent 
Royal  International  Horticultural  Exhibition,  also  that  of  the 
erroonds  themselves,  was  done  by  a  lar?e  number  of  electric  lamps. 
Current  was  provided  by  means  of  a  300  to  400-H.P.  engine  and 
dynamo. 

Book  Xotiee.^ — In  the  quarterly  magazine  Advertising 
(101.  Fleet  street.  E.C.")  there  is  an  article  by  Edmund  Olander 
entitled  "The  Great  White  Way,"  in  which  some  pictures  and  notes 
are  given  relating  to  the  use  of  large  electric  signs  for  advertising 
purposes  in  New  York  City,  and  the  possibilities  of  London  in  the 
same  connection. 

Holidays. — The  London  and  South -Western  Railway 
Co.  have  published  their  fourteenth  annual  official  illustrated  guide, 
containing  a  list  of  hotels  and  other  establishments  which  provide 
accommodation  for  visitors.  More  than  eighty  of  the  most 
attractive  places  on  the  company's  system  are  mentioned  in  the 
descriptive  matter,  which  the  editor,  Mr.  W.  T.  Perkins,  has  again 
brought  up-to-date.  The  list  of  golf  links  approached  by  the  L.  and 
S.W.  train  and  steamship  services  has  now  reached  the  large  total 
of  120.  Copies  may  be  obtained  from  the  department  of  Mr.  Henry 
Holmes,  superintendent  of  the  hue,  Waterloo  Station,  or  at  any 
booking  office. 

Meter  Contracts. — The  Edinburgh  Corporation  has 
accepted  the  tender  of  the  Bastian  Meter  Co.,  Ltd..  for  five  ampere 
meters,  and  Govan  Corporation  that  of^  the  same  company  for  three 
ampere  meters. 

Liquidations. — Horsfall    Destructor    Co.,   Ltd.— 

Mr.  Justice  Joyce,  in  the  Chancery  Division  on  May  22nd, 
appointed  a  Receiver  and  manager  of  this  comnanv.  The 
appointment  was  made  on  the  application  of  Mr.  H.  E.  Wright 
on  behalf  of  Parr's  Bank,  who  were  holders  of  debentures  for 
£10,000,  and  he  stated  that  the  company  was  not  a  losing  concern, 
and  last  year  made  a  profit  of  £4,500.  It  had  several  contracts  in 
hand,  but  heavy  judgments  had  recently  gone  against  them,  and 
they  were  consequently  in  financial  difficulties.  No  opposition  was 
ofEered,  and  his  Lordshin  ncade  the  appointment. 

Canadian  British  Engineering  Co..  Ltd. — This  company  is 
winding  up  voluntarily,  with  Mr.  P.  J.  Hellis,  3,  Merthyr  Terrace, 
Castlenau,  Barnes,  as  liquidator. 

Habper  Electrtc  Piano  Co.,  Ltd.— A  meeting  is  to  be  held 
on  June  25th  at  23,  Devereux  Court,  Strand,  W.C.,  to  hear  an  account 
of  the  winding  up  from  the  liquidator  (Mr.  H.  Wilson). 

Catalogues  and   Lists. — The  British   Prometheus 

Co.,  Ltd.,  Salop  Street  Works,  Hiffhgnte,  Birmingham. — The  com- 
pany have  issued  a  pamphlet  containing  a  full  illustrated  account 
of  the  electric  kitchen  in  Marylebone,  of  which  a  description  has 
already  appeared  in  our  pages.  The  brochure  is  really  a  reprint  (by 
permission)  of  part  of  the  pamphlet  prepared  by  the  Marylebone 
electricity  department  a  few  months  ago,  but  it  contains  a  number 
of  additional  pictures  of  the  Prometheus  equipment.  We  believe 
that  the  contents  are  calculated  to  be  useful  to  the  prospective 
cooking  consumer,  and  copies  can  be  obtained  by  those  interested  on 
application. 

The  India-Rubber,  Gdtta-Percha  and  Telegkaph  Works 
Co.,  Ltd.,  Silvertown,  E. — Small  illustrated  folding  list,  relating 
to  "Silvertown"  petrol-electric  plant  for  country  house  lighting, 
and  giving  prices  of  same. 

The  Crosby  Steam  Gage  and  Valve  Co.,  147,  Queen  Victoria 
Street,  London,  EC. — A  12-page  pamphlet  has  been  issued  illus- 
trating and  describing  a  new  method  of  obtaining  reduced  steam 
pressure.  A  separate  regulator,  actuated  by  a  relay,  is  coupled  to 
a  balanced  valve  fitted  in  the  steam  main.  The  same  system  in 
being  successfully  used  for  surplus  and  excess  pressure  valves,  and 
the  relay  regulator  can  also  be  used  for  actuating  dampers,  blast 
gates,   electric   speed  regulators,  and  other  similar  devices.      The 


pamphlet  further  illustrates  the  firm's  diflferential  reducing  valve 
for  obtaininer  very  low  pressure,  in  which  the  diameter  of  the  out- 
let is  twice  that  of  the  inlet,  the  valve  being  the  size  of  the  inlet. 
By  the  use  of  this  valve  it  is  possible  to  obtain  reduced  pressures 
rieht  down  to  vacuum.  Fan  eneine  regulators  for  induced  draught 
plants,  and  a  horizontal  controller  working  on  the  relay  principle, 
are  also  included  in  the  list. 

Messrs  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark, 
London,  S.E.— 20-page  booklet  entitled  "  The  Artificial  L'ghtine  of 
Low-roofed  Factories,"  containing  a  brief  description  of  the  Union 
"  Eye-Comfort "  electric  system  for  interior  lighting,  and  a  number 
of  photographic  reproductions  of  factory  and  other  premises 
lighted  on  this  svstem. 

Mr.  C.  SCHNiEWiNDT,  Neuenrade. — Leaflet  showing,  and  giving 
prices  of,  a  number  of  electric  flat-irons. 

The  Electric  Construction  Co.,  Ltd.,  9,  New  Broad  Street, 
London,  E.C. — Eight-page  pamphlet  containing  illustrated  inform- 
ation respectine  the  "N.P.M."  self- star  tin  a:  two  or  three-phase 
motor,  parts  being  shown,  also  views  of  applications  of  the  motor 
to  the  driving  of  sand  mills  and  grinding  machines.  Diagranis 
appear  relating  to  various  xjlasses  of  application,  ordinary  and 
special. 

The  Armorduct  Manufacturing  Co.,  Ltd.,  Farringdon 
Avenue,  London,  E.C. — We  have  received  advance  copies  of  a  new 
electric  ventilating  fan  leaflet,  which  is  being  issued.  Illustrations, 
brief  information,  and  tabulated  price  particulars,  are  given  for 
o.c.  and  A.c.  desk  and  bracket  fans,  porthole  type  exhaust  fans, 
shin  and  railway  fans.  &c. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross  Road, 
London,  W.C. — Several  leaflets  relating  to  d.c.  and  A.c.  oscillating 
fans,  lampholder  fans,  H.v.  distributing  fuseboards  ("Savetimfr" 
and  "  Competition  "  typss),  also  "  Sun  "  electric  ovens. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House, 
Upper  Thames  Street.  London.  E.C. — A  new  folder  has  been  issued, 
entitled  "  The  Necessity  for  Scientific  Reflectors."  It  covers  the 
Holophane  (glass)  and  Maz'lalux  (metal)  reflectors  supplied  by  the 
company,  giving  the  usual  data  and  prices  of  the  reflectors,  and . 
some  notes  on  the  need  for,  and  value  of,  a  scientific  reflector. 
Copies  of  this  foldpr  (No.  2,278),  overprinted  with  name  and 
address,  may  be  obtained  on  application. 

jnesopotamia. — An    American    Consul  says    that    the 

Turkish  Imperial  Government  has  approved  the  concession  granted 
by  Ba.a'dad  Municipality  to  Mr.  Shabunder  to  build  a  tramway 
from  Moazzem  to  Garara,  and  that  Mr.  Shabunder  left  for  Europe 
recently  to  contract  for  material  and  engineers.  The  same  Consul 
reports  that  Bagdad  municipality  has  also  opened  bids  for  installing 
an  electric  lighting  plant,  and  the  army  post  has  been  considering 
introducing  a  telephone  system  all  over  the  city. 


LIGHTING  and  POWER  NOTES. 


Aberystwyth. — The    T.C.  has    invited    the    Chiswick 

Electricity  Supply  Corporation  to  tender  for  public  lighting, 
either  for  the  whole  of  the  town  or  specified  streets,  for  three  or 
five  years. 

Argentina. — At  an  extraordinary  general  meeting  of 
shareholders  of  the  Cia.  Franco- Argentina  de  E'ectrioidad,  held  on 
April  30th,  the  sale  of  the  company  to  the  Cia.  Anglo-Argentina  de 
Electricidad  was  approved. 

Negotiations  are  on  foot  for  installing  electric  light  in  the  town 
of  Tornquist,  Province  of  Buenos  Ayres.        . 

Blackburn. —  The  Corporation  electricity  works  have 
obtained  their  first  large  customer  for  electric  driving  at  the  new 
mill  in  WhalleyNew  Road,  of  the  Great  Harwood  Commercial  Co.  The 
individual  drive  having  been  decided  upon,  each  of  the  1,040  looms 
to  be  installed  in  the  shed  will  be  fitted  with  a  small  motor  for 
that  purpose. 

Broadstairs. — The  U.D.C.  has  accepted  the  tender  of 
the  Isle  of  Thanet  Electric  Tramways  and  Lighting  Co.,  Ltd,,  for 
lighting  the  sea  front  by  flame  arc  lamps,  at  £10  per  lamp  pe* 
annum. 

Bu^nham  (Somerset). — The  U.D.C.  proposes  to  have 

the  Esplanade  lighted  by  means  of  12  200-c.p.  electric  lamps,  and 
other  parts  of  the  town  with  lamps  of  various  candle-power 
through  the  supply  of  Dr.  Purves. 

Chester. — At  a  meeting  of  the  T.C,  the  Special  Sub- 
Committee  appointed  to  decide  the  question  of  the  electricity 
undertaking  charges,  reported  that  it  had  decided  to  recommend 
the  Council  to  adopt  the  previous  recommendation  of  the  Finance 
Committee,  viz.,  "That  Mr.  J.  F.  C.  Saell,  consulting  engineer, 
London,  be  engaged  to  report  upon  (1)  thp  mode  of  charging  the 
tramways  undertaking  for  current  supplied,  and  (2)  the  mode  of 
charging  for  the  public  lighting  in  the  city,  at  an  inclusive  fee  of 
.50  guineas."  An  amendment,  however,  was  moved  and  carried, 
that  the  matter  be  deferred  until  the  next  meeting  of  the  Council. 

Continental  HJotes.— Bavaria. — An  electricity  generat- 
ing station  is  being  established  in  connection  with  the  Gustav 
Lignite  Mines  at  Dettingen  for  the  supply  of  electrical  energy  for 
lighting  and  power  purposes  in  the  Kanau  district. 
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HtJNGAnT. — The  municipal  authorities  of  Afirram  are  intere«t«d 
in  a  Rcheme  to  eetahliHh  a  lar^e  electricity  (reneratinpr  station  at 
Sveto-Nedeija  to  utiliiw  certain  available  water-power  for  li^btint; 
and  power  purponea.  The  in*4tallation  is  estimated  to  ooat 
£32,000. 

Da r wen. — The  Corporation  electricity  works  are  to  be 
extended  by  the  installation  of  a  turbo-ereneratinpr  set  and  motor- 
(renerator  at  an  estimated  oost  of  £4,850,  and  mechanical  stokers 
at  a  cost  of  £100. 

Eritli. — The  U.D.C.  has  decided  to  supply  current  to  the 
L.C.C.  for  the  sewage  outfall  works  at  Crossness,  for  three  years  at 
the  following  rates; — Lightinpr,  lid.  per  unit  between  one  hour 
before  sunrise  and  one  hour  after  sunset ;  4 id.  per  unit  for  other 
periods.  Power,  on  a  sliding  scale,  with  a  minimum  annual  pay- 
ment of  £110. 

FestiiiiO(r. — The  North  Wales  Power  and  Traction  Co., 
Ltd.,  has  applied  to  the  B.  of  T.  for  permission  to  utilise  overhead 
lines  for  the  transmission  of  current  at  a  pressure  of  9,500  volts  in 
the  parish  of  Festiniog  (Merionethshire),  for  the  purposes  of  supply 
under  the  Act. 

Fifeshire. — The  Fife  Electric  Power  Co.  has  ao;ain  made 
application  to  Kirkcaldy  District  Committee  of  the  County  Council, 
to  be  allowed  to  erect  overhead  wires  on  four  level  crossines  on 
the  new  line  which  they  intend  to  open  between  Red  House 
and  Freucbie,  a  distance  of  nine  miles.  At  a  recent  meeting 
the  Committee  had  refused  the  request.  Mr.  Thomson,  the 
manager  of  the  Power  Co.,  pointed  out  that  it  was  purely  for  an 
electrical  reason  that  they  wished  to  keep  the  wires  overhead.  He 
also  stated  that  the  wires  would  be  carried  double  across  all  public 
roads,  and  would  be  well  protected,  while  the  company  would  take 
the  responsibility  for  any  accident.  On  the  understanding  that  the 
company  would  enter  into  an  obligation  to  repair  all  damage,  the 
Committee  decided  to  accept  a  notice  of  motion  for  next  meeting, 
suspending  its  standing  orders  so  as  to  rescind  its  previous  decision. 

India. — The  Indian  Textile  Journal  says  that  the  result 
of  the  investigation  which  has  been  undertaken  with  a  view  to 
determining  the  feasibility  of  securing  in  Mysore  a  supply  of  electric 
power  at  suflBciently  low  cost  to  render  possible  a  future  smelting 
industry,  is  awaited  with  interest.  There  is  little  doubt  of  the 
ample  resources  of  the  State  in  regard  to  supplies  of  ore,  flux  and 
charcoal,  and  all  that  seems  needed  for  the  utilisation  of  these 
materials  in  the  manufacture  of  steel  is  cheap  power.  Pending  a 
satisfactory  report  concerning  the  latter,  the  State  geologist  and 
other  officials  are  watching  the  development  of  electric  smelting  in- 
other  countries. 

The  Lahore  electric  supply  scheme  is  making  good  progress, 
and  when  the  mail  left  the  machinery  obtained  from  the  Delhi 
Durbar  installation  had  been  placed  in  position.  House  con. 
nections  will  be  made  during  the  summer  months,  and  it  is 
probable  that  the  works  will  be  formally  opened  in  the  coming 
month  by  Sir  Louis  Dane, 

Reighley. — The  T.C,  has  decided  to  apply  to  the  L.G.B. 
tor  a  loan  of  £1,660  for  a  new  water-tube  boiler  for  the  electric 
light  works. 

Lancaster. — The  Corporation  Electricity  Department 
reports  an  income  of  £9,708,  compared  with  £9,231  in  the  previous 
year,  and  a  decreased  expenditure  of  £383.  Although  lighting 
current  produced  £33  less,  motive  power  was  more  by  £444, 
notwithstanding  a  reduction  of  £67  on  tramway  supply.  The 
net  profits  were  £1,348.  against  £488  last  year,  and  £161  more 
than  anticipated.  £800  was  voted  to  the  relief  of  the  rates,  and 
the  balance,  £548,  to  the  credit  of  the  reserve  fund,  now  £2,865, 
The  capital  expenditure  is  £63,252,  and  the  outstanding  debt 
£51,531,  with  £3,622  set  aside  for  depreciation. 

Linthwaite. — The  U.D.C.  has  consented  to  the  Hudders- 
field  T.C.  erecting  an  overhead  line  in  the  town  for  the  supply  of 
current  to  residences  and  a  place  of  worship  in  the  district. 

London. — A  large  electrically-driven  pumping  plant, 
which  is  being  installed  by  the  Port  of  London  authority  for  rais- 
ing the  level  of  the  water  in  the  Royal  Victoria  and  Albert  Docks, 
consists  of  three  Allen  70in.  centrifugal  pumps,  with  a  capacity 
of  280,000  gallons  of  water  per  minute,  driven  by  Westinghouse 
motors.  The  suction  culvert  to  the  pumps  is  14  ft.  sq.,  and  six 
RO-in.  delivery  pipes  are  provided. 

Oldham. — The  profit  on  the  electricity  department  for 
the  year  ended  March  25th  last  was  £2,047,  against  £1,300  in  the 
previous  year.  There  had  been  increased  receipts  from  lighting  of 
£1,579,  and  £9!t8  from  power,  but  there  was  a  decrease  of  .£1,128 
on  traction  supply.  It  has  been  decided  by  the  Committee  that  the 
balance  of  £1,300  on  the  year  ended  March  25th,  1911,  should  be 
placed  to  reserve  fund.  The  suggested  extension  of  the  electric 
lighting  cables  to  Moorside,  at  a  cost  of  £2,585,  is  under  con- 
Hideration. 

l*eterborou^:li. — The  working  of  the  Corporation  elec- 
tricity department  shows  a  gross  surplus  of  £4,289,  and  of  £629 
after  providing  for  interest  on,  and  repayment  of  loans.  This  com- 
pares with  £369  net  surplus  last  year,  and  a  considerable  deficit 
(largely  owing  to  an  expensive  arbitration)  the  year  before.  The 
total  capital  expenditure  on  the  undertaking  has  amounted  to 
£58,402. 

Perthshire. — lu  regard  to  the  projected  Loch  Ericht 
Water  and  Electric  Power  Bill  for  Perthshire,  it  is  now  stated  that 
the  promoters  have  cancelled  all  the  clauses  giving  them  power  to 


dara  or  interfere  in  any  wiy  with  Loch  Ericht.  Therefore,  tiie 
water  power  will  now  be  develop*^  from  the  River  Ericht.  which  is 
wholly  on  the  Menzies  estate.  The  Bill  will  not  be  likely  to  meet 
with  any  opposition  in  Parliament,  and  is  to  be  taken  ^np 
immediately. 

Port  Ctla.Sfirow. — Further  correspondence  between   Port 

Glasgow  T.C.  and  the  Greenock  Corporation,  relative  to  the  latter 
supplying  certain  power  ncers  in  Port  Glangow  with  electricity,  baa 
been  considered  by  the  T.C.  It  waa  agreed  that  the  p'opofial  for 
the  snpply  of  electricity  must  be  considered  an  a  whole,  and  the 
necepsary  agreement  for  consent  submitted.  The  Council  objected 
to  the  inclusion  in  the  B.  of  T.  order  of  premisfis  proposed  to  be 
supplied  for  lighting  purposes  in  John  Wood  Street,  aa  it  under- 
stood the  supply  to  be  given  under  the  order  was  to  the  power  osen 
in  the  burgS  only. 

Portrush. — At  a  special  meeting  of  the  Council  a  report 
was  made  on  the  proposal  of  Messrs.  Miller,  Wilson  k  Pegg,  elec- 
trical engineers,  Belfast,  to  do  the  engineers'  duties  in  connection 
with  the  lighting  scheme,  at  5  per  cent,  on  the  contract  price».  A 
proposition  to  this  effect  was  defeated,  however,  and  the  majority 
decided  to  advertise  for  other  tenders,  those  in  favour  of  this  course 
explaining  that  they  were  not  against  the  firm  mentioned,  bnt 
wished  to  have  a  larger  field  of  choice. 

Rujfby. — At  the  last  meeting  of  this  Council,  the 
electricity  accounts  for  the  year  ending  .  March  3 1  st  last  were 
presented.  These  showed  an  apparent  loss  of  £2.'')0  on  the  year's 
working,  but  Mr.  Dewar,  the  chairman  of  the  Committee, 
explained  that  about  £800  bad  been  paid  towards  capital  expendi- 
ture, but  for  which  and  other  outgoings  there  would  have  been 
a  balance  to  revenue  account  of  nearly  £1,200.  Mr.  Dewar  added 
that  during  last  year  82  new  connections  were  made,  bringing  up 
the  total  number  to  514. 

Southport. — Following  the  amalgamation  of  Birkdale 
with  Southport,  the  Traders'  .Association  recommended  the  South- 
port  T.C.  to  consider  the  purchase  of  the  Birkdale  Electric  Light- 
ing Co.'s  interest  in  Greater  Southport,  and  also  the  Southport  and 
Birkdale  Tramway  Co.'s  interest  in  the  amalgamated  area.  The 
matter  has  been  referred  to  a  Special  Committee,  consisting  of  the 
members  of  the  Parliamentary  and  the  Finance  Committees. 

Stourbridge. — The  Midland  Electric  Corporation  for 
Power  Distribution,  Ltd.,  announces  its  intention  to  lay  cables  in 
Heath  Street  and  Norton  Road,  Stourbridge,  for  the  supply  of 
current  for  lighting,  power,  heating  and  cooking. 

Swindon, — The  T.C.  has  applied  to  the  L.G.B.  for  a 

loan  of  £6,050  for  mains,  feeders,  and  services,  for  five  years. 

Taunton. — The  T.C.  has  decided  to  offer  the  National 
Electric  Construction  Co.,  Ltd.,  £.'00  in  full  settlement  of  all 
claims  under  the  free  wiring  agreement.  The  company  had 
asked  onC'half  of  the  original  cost  for  the  installations,  viz.,  £793. 

West  Hartlepool. — The  L.G.B.  has  sanctioned  a  loan 
of  £38,000,  applied  for  by  the  T.C.  in  connection  with  the  proposed 
power  development  at  the  Seaton  Carew  Iron  Works. 


TRAMWAY  and  RAILWAY  NOTES. 


Asiatic  Turkey. — The  representatives  of  the  British 
European  Trust,  Ltd.,  have  concluded  a  convention  by  which  they 
have  obtained  from  the  Imperial  Ottoman  Government  a  concessioi 
to  construct  a  system  of  tramways  in  and  about  the  city  of  Smyrna. 
Negotiations  are  also  taking  place  for  the  acquisition  of  telephone 
and  power  concessions  for  the  same  city. — Financier. 

Bradford. — The  Tramways  Committee  has  under  con- 
sideratioa  a  proposal  to  extend  the  tramways  from  AUerton  to 
Wilsden. 

Chile. — The  Government  has  requested  Congress  to  give 
preferential  attention  to  the  question  of  the  electrification  of  the 
railway  from  Valparaiso  to  Santiago,  as  also  other  lines. — Jteriew 
of  the  Riirr  Ploie. 

Continental     Xotes.  —  France.  —  A    concession    has 

lately  been  granted  for  the  construction  and  working  of  a  system 
of  electric  tramways  in  the  town  and  district  of  Montlucon  (De- 
partment of  Allier). 

A  scheme  for  the  conversion  of  the  local  steam  railway  between 
Bordeaux  and  Camarsan  to  electric  traction  is  at  present  under 
consideration. 

Halifa.x. — The  Tramways  Committee  has  decided  to 
purchase  six  new  cars  and  to  carry  out  further  doubling  of  the 
track  on  the  Skircoat  Green  and  Sellon  sections.  It  was  also  agreed 
to  open  negotiations  with  Bradford  with  a  view  to  instituting  a 
through  tramway  service  between  the  two  towns. 

Japan. — We  learn  from  Tokio  that  a  scheme  is  under 
consideration  to  establish  a  garden  city  about  five  miles  from 
Kod/.n,  with  which  town  it  would  be  connected  by  an  electric 
tramway. 

Lancaster. — Alterations  ha\e  l>eou  agreed  up(.)n  to  the 
track    at  King    Street  Corner,    amounting   to    £85.      The    traffic 
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revenue  last  year  was  £5,566 — an  increase  of  £315.  Traffic  and 
general  expenses  wero.  similar  to  last  year  ;  power,  £67  less  ;  and 
repairs,  £101  more.  The  total  expenditure  was  £8,181.  The  income 
on  revenue  account  exceeded  the  expenditure  by  £305,  making  the 
net  deficit,  after  paying:  interest  and  redemption,  £2,379,  the  smallest 
yet  experienced.  The  capital  expenditure  is  £43,412,  and  the  debt 
redeemed,  £12,371. 

Maidstone. — Councillor  Green,  deputy  chairman  of  the 
Tramways  Committee,  on  Wednesday  last  week  appeared  on  a  car  with 
tickets  and  punch,  serviner  as  a  volunteer  conductor,  and  had  to  submit 
to  a  g:ood  deal  of  chaflf.  The  conductors  had  ceased  work  as  a  protest 
against  the  dismissal  of  one  of  their  number,  who  had  been  their 
spokesman  in  an  agitation  for  increased  wages.  The  Corporation 
was  willing  to  grant  the  increase,  but  not  to  reinstate  the  conductor, 
and  his  comrades  refused  to  go  back  without  him. 

Middlesex. — An  arrangement  has  been  made  between  the 
County  Council  and  the  Finchley  District  Council,  it  is  stated,  for 
the  removal  of  the  electric  tramway  standards  in  the  centre  of  the 
Great  Xorth  Road  between  Highgate  and  Whetstone. 

New  Zealand. — The  report  of  Mr.  F.  Black,  the  con- 
sulting engineer,  on  the  Timaru  tramway  scheme,  has  now  been 
presented.  The  estimated  capital  expenditure  for  track,  overhead 
equipment,  rolling  stock  and  car-shed  is  £57,000,  the  estimated 
revenue  in  three  years"  time  is  £11,812,  and  the  working  expenses 
£10,417,  leaving  a  balance  for  depreciation,  &c.,  of  £1,395.  The 
report  also  compares  the  alternative  sources  of  supply,  i.e.,  whether 
the  borough  should  purchase  energy  from  the  Government  Hydro- 
Electric  Supply,  to  be  generated  at  Lake  Coleridge,  or  install  its  own 
generating  plant.  The  Government  department  offers  to  supply  in 
bulk  at  11,000  volts  at  a  charee  of  £6  lOs.  per  h.p.  per  annum 
based  on  the  average  demand  ascerfained  from  the  maximum  half- 
hourly  consumption.  The  engineer  estimates  that,  unless  the  above 
rate  is  reduced  to  £5  10s.  per  h  p.,  it  will  be  more  economical  for 
the  borough  to  run  its  own  generating  plant,  with  the  prime 
movers  either  suction-gas  engines  or  Diesel  engines.  The  estimated 
costs  of  the  three  alternatives,  based  on  the  present  growth  of  the 
town  and  population,  and  assuming  that  the  equipment  will  be 
completed  in  three  years'  time,  this  also  being  the  time  that  wUl 
elapse  before  the  Government  supply  is  available,  are  as  follows  : — 
Sub-station  reducing  h.t.  supply  to  direct  current,  £10,900  ;  pro- 
ducer gas  plant,  £20,560  ;  Diesel  engine  plant,  £24,200.  The  report 
is  very  favourable  to  the  Council's  proceeding  with  the  scheme, 
and  it  is  also  probable  that  the  borough  will  buy  over  the  present 
lighting  plant,  which  is  owned  by  a  private  company. 

The  poll  of  the  Napier  ratepayers  has  resulted  in  sanction  being 
given  to  the  raising  of  an  additional  £10,000  loan  for  the  tramway 
and  lighting  scheme ;  this  increased  expenditure  is  the  extra  cost  of 
material  and  labour  since  the  first  estimates  were  presented. 

The  town  of  Inglewood  is  about  to  raise  a  loan  of  £8,500  for 
electric  lighting  work. 

Perth, — According  to  a  report  submitted  to  the  Corpora- 
tion Tramways  Committee,  the  receipts  for  the  year  ended  May  15th 
amounted  to  £9,394,  which  constitutes  a  record,  being  £499  better 
than  last  year.  The  expenditure  has  been  kept  below  the  estimate 
by  £140. 

Rliondda. — The  employes  of  the  Rhondda  Electric 
Tramways  Co.,  numbering  over  200,  struck  work  on  Friday  last 
week.  The  company,  apparently,  does  not  intend  to  attempt  to  run 
cars  while  the  strike  lasts,  and  a  long  stoppage  is  expected. 

South  Shields. — The  annual  report  on  the  Corporation 
tramway  undertaking  by  Mr.  L.  E.  Harv^ey,  the  manager,  showed  a 
gross  profit  of  £14,505,  which  was  the  largest  amount  yet  received. 
After  paying  interest  on  capital,  sinking  fund  charges,  &c.,  the  net 
profit  balance  was  £5,663.  This  is  an  increase  of  £3,319  over  the 
prPviouE  year,  and  is  the  largest  net  balance  yet  realised  by  the 
undertaking.  The  traffic  receipts  showed  an  increase  of  £3,113 
over  the  previous  year.  The  receipts  per  car-mile  were  97 Id., 
an  increase  of  ■871d.  The  working  expenses  showed  a  decrease  of 
£66.  The  consumption  of  energy  per  car-mile  was  I'll  units. 
The  Committee  recommended  that  £500  should  be  handed  to  the 
insurance  fund,  and  the  remainder  (£5,163)  be  placed  to  the  credit 
of  ihe  reserve  fund,  making  it  £14,633. 

Southend-on-Sea. — The     T.C.     has     applied    to    the 

L.G.B.  for  a  loan  of  £3,800  for  the  provision  of  additional  loops  and 
sidings  on  the  Pier  tramways. 

U,S..4. — By  its  agreement  with  the  Interborough  and 
Brooklyn  Rapid  Transit  Companies  for  new  subways,  New  York 
City  has  committed  itself  to  an  expenditure  of  £24,800,000  during 
the  next  five  years,  the  two  subway  companies  finding  £54,000,000. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Durban. — Durban,  says  an  American  Consular  Report, 
has  the  only  municipal  telephore  system  in  the  Union  of  South 
Africa.  All  others  pre  owned  and  operated  by  the  Union  Govern- 
ment. The  number  of  telephones  in  use  is  greater  here  in  propor- 
tion to  population  than  in  any  other  town  in  the  Union  from 
which  figures  are  available,  the  following  being  a  comparison  of 
several  of  the  larger  towns  on  July  Slst,  1911  : — 


White 
population. 

32  000 

122,000 

30,000 

14,000 


Number  of 
telephones. 

1,928 
3,450 
1,400 

874 


Durban 

Johannesburg  

Cape  Town      

Pietermaritzburg       

Durban  is  also  the  only  city  of  the  Union  of  South  Africa  which 
uses  American  telephones.  All  other  cities  use  the  Ericsson,  a 
Swedish  telephone.  Durban's  revenue  from  telephones  in  the  fiscal 
year  Iflll  was  $88,162,  of  which  $21,384  was  surplus  over  expendi- 
tures. 

Glass  Poles  for  Telejuraph  Work.— It  is  stated  that 

glass  poles  are  now  being  manufactured  for  telephone  and  telegraph 
service.  The  glass  is  strengthened  by  interlacing  and  intertwining 
it  with  strong  wire  threads.  It  is  claimed  that  poles  of  this  kind 
show  their  superiority  over  wonden  poles  in  their  resistance  to  the 
ravages  of  insects  in  tropical  cHmates  and  to  the  effects  of  rain, 
snow  and  sleet  in  other  climates. — Electrical  Beriew  and  Western 
Electrician. 

Imperial  Wireless  Telegraphy. — In  reply  to  questions 

regarding  the  confusion  and  lack  of  secrecy  observed  in  the  trans- 
mission of  wireless  messages  at  the  time  of  the  disaster  to  the 
Titanic,  Mr.  H.  Samuel  recently  stated  that  there  was  no  reason  to 
suppose  that  confusion  would  occur  in  the  transmission  of  long- 
distance wireless  telegrams  with  a  wave-length  specially  reserved 
for  them  under  a  properly  regulated  system.  At  present,  he  said, 
the  secrecy  of  wireless  telegrams  was  mainly  dependent  on  the  use 
of  cipher  or  code. 

International  Radio-Telegraphic  Conference. — The 

British  representatives  at  the  forthcoming  International  Radio- 
Telegraphic  Conference  are  to  be  Sir  H.  Babington  Smith,  Mr.  E.  W. 
Farnall,  Mr.  R.  J.  Mackay,  Mr.  F.  W,  Home,  Commander  F.  G. 
Loring,  Capt.  E.  F.  B.  Charlton,  Commander  W.  R.  W.  Kettlewell, 
Lieut.  John  A.  Slee,  Lieut.-Col.  J.  M.  W.  Macdonogh,  and  Major 
R.  H.  H.  Boys.  Australia,  Canada,  India,  New  Zealand  and  South 
Africa  are  sending  special  representatives.  The  interests  of  other 
British  Possessions  will  be  looked  after  by  the  British  delegates.  -, 
Mr.  Charles  ^Bright,  F.R.S.E.,  will  represent  the  Commonwealth 
Government. 

Japan. — It  is  stated  that  the  number  of  applicants 
waiting  for  telephones  on  the  books  of  the  Japanese  Government 
Department  exceeds  100,000.  Parliament  is  to  be  invited  in  its 
next  session  to  consider  a  Bill  to  effect  the  necessary  expansion  of 
the  telephonic  system  at  a  cost  of  approximately  £600,000. 

Night    Telegraph    Letters. — The    Postmaster-General 

announces  that  from  to-morrow  a  service  of  night  telegraph  letters 
at  a  charge  of  6d.  for  36  words,  and  id.  for  every  three  words 
beyond  36,  will  be  inaugurated  between  all  towns  where  the  head 
telegraph  offices  are  open  all  night.  They  can  be  handed  in  up  to 
midnight,  or  telephoned  to  the  head  offices,  and  will  be  delivered 
by  the  first  post  next  morning. 

Portugal. — In  addition  to  an  agreement  for  the  erection 
of  high-power  stations  in  various  parts  of  Portugal,  the  Azores,  the 
Madeira  Islands,  and  the  Cape  Verde  Islands,  the  Government  has 
arranged  with  Mr.  Marconi  for  the  building  of  Marconi  stations  in 
all  the  Portuguese  Colonies— Mozambique,  Angola,  Macan,  Timor 
and  Novagoa. 

U.S.A. — The  American  Marconi  Co.  is  about  to  equip 
stations  at  New  Orleans,  at  Swan  Island,  in  the  Caribbean  Sea,  and 
at  Santa  Marta,  Colombia,  providing  direct  wireless  communication 
between  the  two  American  Continents. 

Wireless  Installations  on  Board  Ship. — In  reply  to 

a  question  in  Parliament,  Mr.  Buxton  stated  that  the  question  of 
compulsorily  installing  wireless  telegraphy  on  merchant  ships  was 
one  of  the  points  which  had  been  referred  to  the  Merchant  Shipping 
Advisory  Committee.  Certain  points  in  connection  with  it  were  at 
the  same  time  being  considered  by  the  Board  of  Trade  in  conjunc- 
tion with  the  Post  Office. 

The  Dover  Harbour  Board's  flotilla  of  tugs  are  to  be  fitted  with 
wireless  telegraph  installations,  with  a  range  of  100  miles. 


CONTRACTS  OPEN  and  CLOSED 


OPEN. 


Australia. — Victoria. — June  llth.  («)  1,237  elec- 
tricity recording  meters;  (//)  3  tons  12  cwt.  of  bare  hard-drawn 
aluminium  cables,  for  the  Melbourne  City  Council.  See  "  Official 
Notices  "  May  24th. 

Melbourne.— June  18th.  50 J  miles  of  cable,  for  the  P.M.G.'a 
Department.     See  "Official  Notices"  May  3rd. 

P.M.G.,  Melbourne.  —  July  23rd.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard.   See  "'Official  Notices'"  April  5th. 

June  4th.  -  The  Agent-General  for  Victoria  is  prepared  to  receive 
tenders  for  certain  works  in  connection  with  the  electrification  of 
the  Melbourne  suburban  railways.     See  "  Offici  i]  Notices  "  May  3rd. 

Tasmania.— -June  10th.  Telegraph  and  telephone  material,  for 
the  P.M.G.'a  Department.    See  "Official  Notices"  April  12th. 
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N.H.W.     (;0VKKNMKNT     RAM-WAYH    AND    TRAMWAYS.— June     10th 

and  18th.  Steam  piping  and  fittinjrH  for  Ultimo  Power  Honse. 
June  17th.— Two  coal  elevators  and  conveyoro,  for  White  Bay  Power 
House.  July  Ist.— 200-KW.  motor-generator  set  for  the  Ultimo 
Power  IIouHo.  Specifications  from  the  Electrical  Engineers  OflBce, 
61,  Hunter  Street,  Sydney. 

Westkiin  Ar.STUAMA.— July  Slst.  P.M.G.'s  Dept.  Telegraph 
and  telephone  n)aterial.     See  "Official  Notices"  May  10th. 

New  Sol'th  Wales. — July  3l8t.  Common  battery  and  automatic 
switchboards,  for  Newton,  Glebe  and  Balmain,  for  the  Postmaater- 
General'H  department.     See  "  OfBcial  Notices"  May  17tb. 

Soi  TH  Australia.— October  let.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"Official  Notices  "  May  17th. 

October  Ist.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.O.'s  department.     See  "  Official  Notices  "  May  24th. 

Barnes. — June  llth.  Concentric  paper-insulated  and 
lead-sheathed  cable  for  the  U.D.C.     See  "  Official  Notices  "  to-day. 

Belfast. — June  10th.  Extension  of  the  lighting  and 
traction  switchboards,  for  the  Corporation.  See  "  Official  Notices  " 
May  17th. 

June  10th.— 35.000  tons  of  coal  for  the  Corporation  generating 
station.     Mr.  T.  W.  Bloxam.  city  electrical  engineer. 

Bettws-y-Coed, — June  4th.  Underground  cables,  trans- 
former pillars  and  public  lighting  apparatus,  two  water  turbines  with 
alternators  and  pipework,  high  and  low-pressure  switchgear  and 
connectionp,  for  the  U.D.C.     See  "  Official  Notices  "  May  17th. 

Bristol. — June  3rd.  Arc  lamp  carbons  (No.  122)  and 
incandescent  electric  lamps  (No.  1 2.S),  for  the  Docks  Committee  of 
the  T.C.     W.  W.  Squire,  engineer,  Cumberland  Basin. 

June  10th. — Wiring  and  fittings  for  electric  lighting  at  Stapleton 
Workhouse,  for  the  B.  of  G.     See  "Official  Notices  "  May  24tb. 

Bnenos  Ayres. — The  Review  of  the  River  Plate  states 
that  the  Government  has  authorised  the  Hydraulic  Department  to 
call  for  tenders  for  the  electric  installations  in  the  new  ware- 
houses, port  of  Buenos  Ay  res,  group  H  ;  also  that  the  Municipality 
of  General  Alvear  (prov.  of  Buenos  Ayres)  will  shortly  call  for 
tenders  for  the  installation  of  electric  light. 

Derhy, — One  water-tube  boiler,  for  the  Corporation 
Electricity  Department.     See  "Official  Notices"  May  3rd. 

Devon  port. — June  8th.  Cables,  wires  and  house  fuse 
boxes,  for  a  year,  for  the  Corporation.  See  "Official  Notices"  May 
17th. 

June  13th. — Steam  coal  (5,000  tons),  for  the  Corporation  elec- 
tricity works.  Mr.  J.  W.  Spark,  borough  electrical  engineer,  Newport 
Street,  East  Stonehouse. 

Dewsbury. — June  5th.  Steam  coal  (about  4,500  tons), 
for  the  Corporation  electricity  works.  Mr.  R.  H.  Campion,  borough 
electrical  engineer,  Bradford  Road. 

France. — June  5th.  The  French  Post  and  Telegraph 
authorities  in  Paris  (103,  Rue  de  Crenelle)  are  inviting  tenders  for 
the  supply  of  a  multiple  telephone  switchboard  for  the  Telephone 
Exchange  at  Roubaix. 

June  15th. — The  French  Post  and  Telegraph  authorities  in  Paris 
are  also  inviting  tenders  for  the  supply  of  a  multiple  switchboard 
for  the  telephone  exchange  in  the  town  of  Tours. 

Germany. — June  4th.  The  Baden  State  Railway 
authorities  at  Carlsruhe  are  inviting  tenders  for  the  supply  of  100 
kilometres  of  electric  cables. 

Gloucester, — Forty-five  street-lighting  lanterns  for  high- 
candle-power  tungsten  lamps,  for  the  City  Electricity  Department. 
See  "Official  Notices"  May  3rd. 

Hoylake  and  West  Kirkby. — lune  3rd.    Coal,  for  the 

U.D.C.  electricity  works,  for  a  year.  Mr,  Chas.  J.  Turner,  electrical 
engineer. 

Italy. — IscHiA  1)1  Castro. — Tenders  will  shortly  be 
invited  for  the  supply  of  public  electric  lamps.  Particulars  from 
the  Concilio  Municipale. 

Liverpool. — June  4th.  Electrical  fittings,  &c.,  for  a 
year,  for  the  Overhead  Railway  Co.,  Ltd.  Mr.  E.  J.  Neachell,  general 
manager,  31.  James  Street. 

London. — June  3rd.  Battery  boosters  and  switchboard, 
for  the  Westminster  Electric  Supply  Corporation,  Ltd.  See  "Official 
Notices  "  May  10th. 

Poplak. — June  10th.  Renewal  of  sub-circuit  wiring,  fuseboards, 
fcc,  at  the  Workhouse,  for  the  B.  of  G,  See  "Official  Notices'" 
May  24th. 

June  8th. — Steam-driven  boiler  feed  pump  for  the  B.C.  electricity 
works.     See  "Official  Notices"  to-day. 

Hackney.— June  27th.  Boiler  plant,  induced-draught  plant, 
economiser,  feed  pumps,  coaling  plant.  &c.,  pipework  .tc,  trayelling 
crane,  turbo-alternator,  motor-generator  or  motor-converter,  switch - 
gear,  &c.,  for  the  B.C.     See  "Official  Notices  "  May  17th, 

HORNSEY.— June  10th.  One  electrically-driven  turbine  feed 
pump,  for  the  T.C.     See  "  Official  Notices  "  May  24th. 

Manchester.— June  3rd.  Electricity  dejmrtment.  For 
Stuart  Street  generating  station  ;  electrically-driven  coal-conveying 
plant.  Specifi^cation,  kc,  from  the  secretary.  JF.  E.  Hughes,  Town 
Hall,  Manchester.     Deposit  £1   Is.  (returnable). 


June  .oth.— Electricity  departmf-nt.  Tenders  for  annual  utores. 
Particulars  and  forms  of  tender  can  be  obtained  up  to  May  2'>th 
(in  writing  only)  from  F.  E.  Hughes,  secretary,  Electricity  Depart- 
ment, Town  Hall,  Manchehter. 

June  6th.— Washed  coal  slack,  for  the  Corporation  electricity 
work?,  for  a  year.     Mr.  F.  E.  Hughes,  secretary.  Town  Hall. 

Warjrate. — June   3rd.     Two  electrically-driven  vertical 

spindle  rotary  sewage  pumps,  with  one  pet  of  automatic  storting  and 
stopping  gear,  for  the  Corporation.  See  "Official  Notices  '  3Iay  24th. 

Middleton  (I^ncs.).— June  12th.  Coal,  for  a  year,  for 
the  borough  electricity  works.     Mr.  S.  Paul*,  electrical  engineer. 

Oldham. — Tune  10th.  Steam,  exhaust,  drain  and  con- 
denser pipes,  oil  separator,  &c.,  for  the  Corporation  Electricity 
Committee.     See  "Official  Notices"  to-day. 

Penrhiwceiber  (Glam.). — Tune  5th.     Electrical  fittings 

for  a  year,  for  the  Penrikyber  Navigation  Colliery  Co.,  Ltd.     The 
Secretary,  Penrhiwceiber. 

Pontypridd.— June  10th.  Washed  nuts  for  a  year,  for 
the  U.D.C.  electricity  work".  Mr.  J.  E.  Teasdale,  engineer, 
Treforest  Works. 

River  Plate. — The  Review  of  the  River  Plate  states  that 
the  Municipality  of  San  Antonio  Oeste,  Rio  Negro  Territory,  will 
shortly  call  for  tenders  for  an  electric  light  station. 

Rochdale. — June  5th.  Extra-high-pressure  three-phase 
switchboard,  for  the  Corporation.   See  "'  Official  Notices  '  May  17th. 

Russia. — Riga. — The  Duma  delegates  are  about  to  bring 
in  a  Bill  for  the  construction  of  the  Riga-Cherson  Canal  (Baltic  to 
Black  Sea),  the  cost  of  which  will  be  included  in  the  Budget  for  1913. 
The  scheme,  when  completed,  will  tend  to  develop  the  coal  and 
naphtha  regions  around  the  Black  Sea,  and  also  render  Russia  inde- 
pendent of  the  passage  through  the  Dardanelles.  It  will  also  afford 
a  favourable  opening  for  manufacturers  of  electrotechnical  and 
other  machinery. — ZeUschriftfur  ElecMrisclte  und  Maichinenbau. 

Salford. — June  10th.  Electric  wiring  of  Xashville  Street 
Council  school.    See  "Official  Notices "'  to-day. 

South  Africa. — June  26th.    Boksburg.     Rolling  stock, 

converter   plant   and   overhead   material   for   the    railless    trolley 
system.     See  reference  to  this  matter  in  E.R.,  May  17th. 

Spain. — June  6th.  The  municipal  authorities  of  Caballo 
(province  of  Coruna)  are  inviting  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  ten  years. 

Cadiz.— June  6th.  Tenders  are  invited  by  the  Ministero  del 
Marina  at  Madrid  for  the  supply  and  erection  of  a  revolving  bridge 
in  the  port  of  Cadiz.  Plans,  details  of  construction  and  system  of 
working  proposed,  to  be  submitted  for  the  approval  of  the  Ministero. 

July  2nd.— Electric  lighting  of  City  of  Oviedo  and  its  municip<il 
buildings  for  the  Municipal  Council.  Board  of  Trade  Commercial 
Intelligence  Department,  London. 

Stockport. — June  llth.  One  or  more  1,500-KW.  mixed- 
pressure  turbine  alternators,  for  the  Corporation.  See  "'Official 
Notices"  May  24th. 

Sweden. — June  22nd.  Swedish  Royal  Board  of  Water- 
works. (1)  11.250-H.P.  three-phase  generator,  10.000  volts.  150 
K.P  M.  ;  transformers  for  raising  to  70,000  volts.  For  State  power 
station  at  Alfkarleby.  Specification,  for  13  kr.  (163.  8d.),  deposit 
from,  and  tenders,  to  Forestandaren  for  Kungl.  Valtenfallsstyrelsena 
Elektrotekniska  Byra,  Stockholm.— .ffca/v/  of  Trade  Journal. 

Turkey. — Constantinople. — Supply  of  telegraph  instru- 
ments also  the  needful  materials  for  the  erection  of  telegraph  lines. 
Particulars!  from,  and  tenders  to.  Department  of  Fortifications.  War 
Ministry.     Deposit  £T400. 

June  15th.— Tenders  are  invited  for  the  establishment  of  electric 
tramways  in  the  .Asiatic  part  of  the  capital.  Particulars,  in 
French,  from  the  Minister  of  Public  Works  on  forwarding  the 
equivalent  of  10s.  in  Turkish  money  (half  of  £T). 

Haifah. — The  Administration  of  the  Hedschas  Railway  at  Haifah 
having  loen  called  upon  to  extend  their  line  from  Medina  to  Mecca, 
tenders  will  shortly  be  called  for  for  the  rails  and  fittings,  telegraph 
equipment,  &c.  Tenders  must  be  submitted  through  local  agents  to 
the  Railway  Administration  either  at  Constantinople  or  at  Haifah. 

iTUjl'uay.  —  Montevideo.  —  .Tune  20th.  Tenders  are 
invited  for  the  supply  and  erection  of  four  electric  turn-bridges  of 
1,. 500  kg.  each,  with  SOO  metres  of  rails,  for  the  Customs  ware- 
houses. Terms,  &c..  Harbour  Secretary.  Calle  Piedraa  No.  156. 
Montevideo. 

Walthanistow. — ^lay  olst.  Stoneware  conduits,  for  the 
U.D.C.  Electricity  Department.     See  "Official  Notices'   May  17th. 

June  14th.— Low-tension  switchboard,  for  the  U.D.C.  Electricity 
Department.     See  "  Official  Notices  "  to-day. 

West  Ham. — ^lune  5th.  Refuse  destructor  and  steam- 
raising  plant  in  connection  with  the  Canning  Town  generating 
strftion,  for  the  Council.  Specification  (.£1,  returnable)  from  the 
Borough  Engineer,  Town  Hall. 

June  17th.— Installation  of  electric  light  at  the  Education  Offices, 
The  Grove,  Stratford,  and  Colfgrave  Road  schools.  Stratford,  for 
the  Education  Committee.     See  "Official  Notices"  :May  24th 
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Chester. — In  connection  with  the  hydro-electric  works 
scheme,  the  Corporation  has  provisionally  accepted  the  following 
tenders : — 

J.  Gordon  &  Co.— Erection  of  buildings  and  coustrucjtion  of  turbines,  JE9,960, 
(Bpnt'ey  &  Co.,  sub-contractors  for  buildings.) 

lianoashire  Dvnamo  Co..  Ltd.— Dynamos,  f  2,008. 

Ctompton  &  Co.,  Ltd.— Switchboard,  Jt'269. 

Coventry. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Stewarts  &  Lloyds,  Ltd.,  for  pipework  for  the  electric  light  works, 
at  .€3,055. 

Leek. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 
H.  &  T.  Banks,  of  Netherton,  for  a  Cornish  boiler,  with  fittings,  at 
£123  10s. ;  and  that  of  Messrs.  Goodrich  &  Hamlyn,  of  London,  for 
a  foroed-drauffht  furnace,  at  £30. 

London. — Poplar. — The  B.C.  Electricity  Committee  has 
placed  an  order  with  the  Western  Electric  Co.,  Ltd.,  amounting  to 
£1,035,  for  1,917  yd.  of  three-core  6,600-volt  -15  paper-insulated 
lead-covered  and  iute  served  e.h.t.  cable. 

flfanstield. — The  T.C.  has  accepted  the  tender  of  the 
Western  Electric  Co.,  Ltd.,  tor  mains,  &c.,  for  the  extension  to 
Mansfield  Woodhouse,  at  £3,(524. 

River  Plate. — The  contract  for  the  extension  of  the  elec- 
tric installation  in  the  National  lunatic  asylum  has  been  given  to 
Messrs.  Duhnkrack,  Nellen  &  Co.  The  cost  of  the  contract  is 
893,976  paper. — Review  of  the  River  Plate, 

Southampton. — The  T.C.  has  accepted  the  offer  of 
Messrs.  Ferranti,  Ltd.,  at  £67  lOs.  for  the  supply  of  a  panel  for 
extending  the  h.t.  switchboard  at  the  generating  station. 

Southend-on-Sea. — The  T.C.  has  accepted  the  following 

lenders : — 

General  Electric  Co.,  Ltd. — 50  Aron  current  limiters,  8s.  9d.  each. 

Lucy  &  Co.,  Ltd.— Joint,  tee  and  tapping  boxes  (two  years),  2s.  lid.  to 

9s.  9d.  each. 
Chas.  Mackintosh  &  Co.,  Ltd.  (two  years).— '062  cable,  £51  lOs.  per  1,000  yd. ; 

•155  cuble,  £96  per  1,000  yd. 
Dussek  Bitumen  Co.,  Ltd.  (two  years). — Bitumen,  £5  IBs.  per  ton. 
Limmer  Asphalt  Co.,  Ltd,  (two  years). — Insulating  compound,  2d.  per  lb. 

Stoker  Contracts. — Messrs.  E.  Bennis  &  Co.,  Ltd.,  have 

received  during  the  last  few  weeks,  orders  for  about  1 00  stokers,  which 
include  their  three  types — sprinklers,  cokers  and  chain  grates  ;  also 
orders  for  complete  sets  of  coaLhandling  plant  from  three 
important  undertakings.  "  Bennis  "  stokers  are  being  supplied  to 
the  electricity  works  of  Northampton,  Stoke-on-Trent,  Rotherham 
and  Staly  bridge. 

Taunton. — The  T.C.  has  decided  to  purchase  from  the 
Tudor  Accumulator  Co  .  Ltd.,  a  battery,  at  £652,  and  to  apply  for 
a  loan  for  this  sum.  For  maintenance  the  following  terms  have 
been  arranged  with  the  company  : — First  and  second  years,  £10 
per  annum  ;  third  and  fourth  years.  £20  per  annum  ;  fifth  and 
sixth  years,  £lr0  per  annum  ;  seventh,  eighth,  ninth  and  tenth 
years,  £97  per  annum. 

Walthamstow, — The  U.D.C.  has  accepted  quotations 
from  the  Tudor  Accumulator  Co.,  amounting  to  £552,  for  replating 
the  lighting  battery  at  the  generating  station  to  half  its  normal 
capacity,  and  £80  per  annum  for  maintenance  for  a  period  of  ten 
years. 

Wolverhampton, — The  Education  Committee  has 
accepted  the  tender  of  the  District  Electric  Lighting  Co.,  Ltd.,  at 
£302,  for  the  lighting  of  the  new  school  and  centre  at  Hordern  Road 
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FORTHCOMING    EVENTS. 


Physical  Society.— Friday,  May  31st.  At  5  p.m.  At  the  Imperial  College  of 
Science,  South  Kensington.  Papers  on  "  The  Calibration  of  Wave-meters 
for  Eadio-telegraphy,"  by  Prof,  G.  W,  O.  Howe;  and  "On  the  Use  of 
Heaviside's  Resistance  Operators  in  Air-Core  Transformer  Theory,"  by 
Dr.  W.  H.  Eccles. 

RoyallnrtttullOd.— Friday,  May  3lBt.  At  9  p.m.  Paper  on  "Icebergs  and  their 
Location  in  Navigation,"  by  Prof.  Howard  T.  Barnes,  F.R.8. 

Thursday,  .Tune  6fh— At  3  p.m.    Lecture  on"X-Rays  and  Matter,"  by 
Prof.  C.  G.  Barkla.     (Lecture  II.) 

Noiih-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Saturday.  .June  1st. 
At  2  p.m.  At  the  Wood  Memorial  Hall.  Newcastle.  Paper  on  "  T  he  Use  of 
X-Rays  in  the  Examination  of  Coal,"  by  Messrs.  F.  C.  Garrett  and  R.  C. 
Burton.  , 

Institution  of  Mining  Engineers,— Thursday,  .June  6th.  At  11  a.m.  At  the  Rooms 
of  the  Geological  Soriety,  Burl'-gton  House,  W.  PBper  on  "  Bafetv  Devices 
in  connection  wi  h  Electrical  Machinery  and  Appliauces  for  Coal  Mines," 
by  Messrs.  D.  Bowen  a"d  W.  E  French  ;  discussion  on  paper  on  "  Reduc- 
tion, Control  and  0'  llection  of  Coal-dust,"  by  Mr.  8.  Mavor ;  and  other 
papers  and  discussions. 

At  7.30  p.m.    At  the  Waldorf  Hotel,  W.C.    Dinner. 
Friday,  June  7th.— At  9.40  a.m.  (from  Fenohurch  Street).    Visit  to  the 
wovkfiof  the  Western  ElPctric  Co.,  TAA.,  North  Woolwich. 


Commanding  OEBcer— Lieut.-Col.  H,  M.  Leat. 
The  following  orders  have  been  issued  for  the  current  week : — 

Monday,  June  Srd.— "  A"  Company.    Infantry  drill,  7.30  to  9  30  p  m. 

Tuesday,  June  4th.—"  B  "  Company,     Infantry  drill,  7.30  to  9.30  p.m. 

Thursday,  June  6th.—"  C  "  Company.    Infantry  drill,  7.E0  to  9.80  p.m. 

Friday,  June  7th.—"  D  "  Company.    Infantry  drill,  7.B0  to  9.30  p.m. 

Saturday,  June  8th.— Offlcers'  Drill  Cup  Competition  (Wimbledon  Common). 
All  Companies  parade  at  headquarters  at  9.30  p.m.  Dress.— Servioe  dress^ 
drill  order,  with  waterbottles  and  haversacks. 

The  headquarters  will  be  closed  for  instructional  work  from  June  10th  until 
further  orders. 

(Bigned)        P.  H.  Campbell,  Capt.  R.E.,  and  Adjt., 

For  0£Bcer  commanding  L.E.E. 


NOTES. 


Inquiries. — Makers  of  "  Hiko  "  commutator  compound 
and  "Nichrome"  resistance  wire  are  asked  for. 

Test    Results    on    Zoelly    Steam  Turbines.  —  The 

Zoelly  steam  turbine,  manufactured  by  Messrs.  Escher  Wyss  &  Co., 
of  Ziirich,  and  a  large  number  of  their  licensees  in  all  countries,  is 
one  which  has  a  high  reputation  for  low  steam  consumption  and  con- 
sequently small  running  cost,  combined  with  a  high  degree  of  relia- 
bility. The  following  test  results  obtained  with  typical  standard 
machines  may  prove  of  interest  to  our  readers  ;  they  concern  sets 
of  1,250,  5,000  and  10,000  KW.  respectively,  coupled  in  each  case  to 
three-phase  alternators.  The  outputs  are  in  the  proportion  of 
1:4:8. 

1.  Test  result  on  two  1,250-KW.  Zoelly  turbines,  3,000  B.P.M., 
erected  in  1911  at  the  Drammen  Electricity  Works,  near  Christiania, 
Norway  ;  tested  February  21st,  1912  :— 


Load       ...         

Output  of  turbine  in  KW.  in- 
cluding excitation,  excluding 
output  for  condenser 

Steam  pressure  before  turbine 
in  lb.  per  sq.  in. 

Temperature  l9efore  turbine  in 
F.     ...         ...         .,.         .•• 

Vacuum  at  exhaust  branch  in 
%  (barometer  735  mm.)     ... 

Steam  consumption  in  lb.  per 
KW.-hour      

2.  Test  results  on  one  5,000-KW.  Zoelly  turbine,  1,500  R.P.M.. 
erected  1911  at  the  Electricity  Works,  Esoaut,  near  Antwerp; 
January  22nd  and  23rd,  1912  :— 


Turb 

ne  1. 

Turbi 

ne  2. 

4/4 

2/4 

3/4 

4/4 

1,275 

65(; 

981 

1,271 

182-4 

174-1 

174-4 

174-1 

588-2 

471-2 

493-7 

623-4 

96-8 

98-0 

97-3 

96-6 

12-59 

1479 

13-80 

13-16 

Load       1/4  2/4  8/4 

Output  in  KW.  including  excita- 
tion,  excluding  output   for 

condenser      1,184         3,160        4,306 

Steam  pressure  before  turbine 

in  lb.  per  square  inch        ...       169-5         173-8         168-1 
Temperature     before    turbine 

iii°F ...       519-8-        558"3         555-8 

Vacuum    at    turbine   exhaust 

braach    in     %    (barometer 

735  mm.)       98-5  97-5  96'9 

Bteam    consumption     in     lb. 

per  KW.-hour  ...         ...       14-70         12-6.S         12-35 


4/4 

5,418 
166-7 
588-2 

96*2 
11-96 


3.  Test  result  on  one  10,000-KW.  Zoelly  turbine,  1,250  r.p.m., 
erected  in  1911  in  the  power  station  of  La  Societe  le  Triphafe, 
at  Asniere,  France:  February  12th,  1912  :— 


Load...         ...         • 

Output    in    KW.,    including    excitation, 

excluding  output  for  condenser  .  . 

Steam  pressure  before  turbine  in  lb.  per 

sq.  in. 
Temperature  before  turbine  in  "F. 
Vacuum   at   turbine  exhaust  branch  in 

per  cent,  (barometer  735  mm.) 
Steam  consumption  in  lb.  per  KW.-hour... 


The  turbines  under  1  and  2  were  supplied  by  Messrs.  Etcher 
Wyss  &  Co.,  Ziirich ;  that  under  turbine  3  by  the  EUassische 
Maschinenbau  Gesellschaft,  Belfort.  The  1,250-KW.  turbine  haJs 
8  stages  :  the  5,000  and  1 0,000- kw.  turbines  have  13  single 
stages  each.  ^ 


1/H 

1  1 

;V678 

10,006, 

1626 

164 

.=i66-6 

565-3 

972 

95-6 

14-55 
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Parliamentary. — Tramiray  Provi.iional  Orders. — I'he 
first  Tramway  I'roviHional  Order  came  Ijefore  the  Examiner  on 
May  I'lth.  It  confirms  orders  in  respect  of  four  districts.  The 
Bin^rley  Urban  District  Council  is  authorised  to  conHtnict  a  tram- 
way, 3  mileri  1  furlonp  in  lenffth,  from  Bin(fley  to  Shipley.  The 
Dewsbury  Corporation  pets  authority  to  construct  a  tramway  in 
the  boroutjh  1  mile  S  furlonps  in  lengrth.  The  Portsmouth  Cor- 
poration is  empowered  tc>  construct  three  lines  of  tramway  of  W,  S 
and  4  furlonKs  respectively,  and  the  West  Hartlepool  Corporation 
ia  piven  power  to  con-truct  a  number  of  short  lenprths  of  line. 

Jiradford  Corporation  Trolley  Vehirlrii.—The  first  Provisional 
Order  Bill  ever  promoted  in  regard  to  trolley  vehicles  is  that  of  the 
Bradford  Corporation,  which  was  before  the  Examiner  on  May  UJth. 
There  are  five  routes  scheduled  in  the  order  over  which  it  is  pro- 
posed  to  run  trolley  vehicles,  and  the  lengths  are  as  follows  : — 
3  miles  1  furlon^r  1  chain  :  1  mile  5  furlongs  7  chains  ;  3  miles 
2  furlongs  7  chains  ;  2  miles  1  furlong  7  chains  ;  4  furlongs  7 
chains  ;  and  I  mile  5  furlongs  1  chain. 

Institution   and    Lecture    Xotes. — Institltio.v    of 

ELECTRICAI.     E.N(;INEERS     (Bl  KM  INGHAM      LoCAL     SECTION). — The 

report  of  the  Committee  to  the  annual  general  meeting,  held  on 
May  22nd,  for  the  session  1911-12,  shows  that  the  average  attend- 
ance at  meetings  has  been  88,  as  compared  with  77  last  year,  and 
the  membership  has  increased  from  418  to  4S6.  The  officers  for 
the  session  1912-1;^,  besides  past  chairmen  are  :    -  • 

Chairman— Mr.  A.  M.  Taylor. 

Vice-Chairmen— Mr.  C.  E.  C.  Shawfield,  Dr.  W.  E.  Sumpner. 

Ordinary  Members  of  Committee — Messrs.  G.  Barnard,  W.  C. 
Goodchild,  M.  L.  Kahn,  W.  J.  Larke,  F.  M.  Lea,  J.  F.  Lister,  D.  K. 
Morris,  A.  H.  Bailing,  F.  W.  Schiller,  M.  Solomon,  R.  Threlfall 
and  T.  F.  Wall. 

Hon.  Sec»-etary — Mr.  H.  B.  Matthews. 

Association  of  Teachers  in  Technical  Institutions, — 
The  sixth  annual  conference  of  the  Association  was  held  this  week 
at  the  Polytechnic,  Regent  Street,  under  the  presidency  of  Dr. 
James  Clark,  Rector  of  the  Kilmarnock  Academy  and  Technical 
School. 

The  Society  of  Engineers  (Inc.)— The  third  annual  dinner  of 
the  Society  was  held  at  the  Criterion  Restaurant  on  May  11th, 
Mr.  John  Kennedy,  the  President,  being  in  the  chair.  The  loyal 
toasts  having  been  honoured.  Sir  David  Gill  proposed  "  The  Society  " 
in  a  felicitous  speech,  to  which  the  Vice-President  responded.  The 
toast  of  "  The  Ladies "  was  proposed  by  Mr.  J.  W,  Wilson,  and 
acknowledged  by  Miss  Siemens  in  a  very  creditable  maiden  speech. 
Coffee  was  served  at  small  tables  in  an  adjoining  room  during  the 
performance  of  an  excellent  programme  of  music  directed  by  Mr. 
Charles  Capper,  which  formed  a  fittinj;-  conclusion  to  a  very  enjoy- 
able evening. 

Institution  of  Electrical  Bngineeks, — As  the  result  of  the 
ballot  for  an  Associate  Member  of  Council,  Mr,  A.  Bruce  Anderson, 
the  Council's  nominee,  was  declared  elected. 

Institute  of  Mabine  Engineers.— On  Saturday,  May  18th, 
the  Institute  paid  a  visit  to  the  works  of  the  Western  Electric  Co., 
Ltd.,  Woolwich, 

Engineers'    Prospects    in    Canada.— Our   esteemed 

contemporary,  the  Surveyor,  quotes  some  very  interesting  remarks 
from  a  letter  by  Mr,  R,  0.  Wynne-Roberts  on  the  possibilities  for 
engineers  in  Canada,  He  has  received  a  number  of  letters  from 
.engineers  and  others  at  home  regarding  appointments  on  the 
Regina  water  scheme,  for  which  he  is  the  engineer  ;  to  all  he  has 
answered  that,  under  Canadian  conditions,  it  is  quite  impossiole  to 
ofifer  anyone  any  appointment  worth  securing,  because  it  cannot  be 
assured  that  the  engineer  will  adapt  himself  to  the  new  conditions 
or  be  satisfied  with  the  prospects,  Canadian  authorities  are  "  quite 
willing  to  pay  for  goods  if  they  can  be  delivered,"  so  if  engineers 
are  willing  to  risk  crossing  the  Atlantic,  and  to  take  the  rough  and 
the  smooth  of  life,  their  merits  or  demerits  will  be  rewarded 
accordingly.  There  are  plenty  of  works  to  be  carried  out  this 
summer.  The  railway  companies  are  laying  hundreds  of  miles  of 
new  railways,  more  especially  in  the  West,  and  the  amount  of  work 
that  will  in  the  near  future  be  carried  out  between  the  Atlantic 
and  the  Pacific  will  be  immense.  But  to  any  aspirant  who  proposes 
to  visit  Canada  it  should  be  made  plain  that  the  only  royal  road  to 
success  is  to  be  energetic  and  persevering,  and  to  mind  his  own 
business.  The  tendency  of  newcomers  into  any  new  country  is 
to  criticise.  Let  them  take  Punch's  advice- — "  Don't."  It  irritates, 
it  is  useless  and  inane.  Hard  work  is  a  vastly  superior  emollient, 
"Take  on,"  Mr.  Wynne-Roberts  concludes,  "the  first  offer  that  fits 
with  your  engineering  experience.  Never  mind  the  psy  at  the 
commencement ;  that  will  adjust  itself  as  soon  as  the  newcomer 
proves  himself  to  be  capable,  reliable  and  resourceful,  for  oppor 
tunities  are  plentiful  to  such  men." 

A  Flaiue  lamp  Celeliration  Supper.— The  purchase 

of  the  patents  and  business  of  the  Beck  Flame  Lamp,  Ltd.,  by  Mr. 
Billington,  was  celebrated  at  a  supper  given  by  him  to  the 
employes  and  their  wives  on  Saturday  last.  The  picturesque 
village  inn  attached  to  the  works  at  Hayes  was  tastefully  decorated 
with  an  abundance  of  crimson  and  white  peonies,  and  the  staff 
specially  illuminated  it  electrically  for  the  occasion,  'May  we 
all  thrive  like  bees  in  a  hive,  and  never  sting  one  another,"  was 
the  toast  given  by  the  landlord,  a  typical  old  English  innkeeper. 
The  musical  programme  arranged  by  the  manager,  Mr.  Elmslie, 
was  greatly  appreciated.  At  the  close  of  the  evening,  Mr.  Billington 
thanked  the  staff,  mi^n  and  boys  for  their  unswerving  Icyalty  to 
him,  and  paid  special  tribute  to  his  "  friend  and  manager,'  Mr. 
Elmslie.  He  referred  to  the  licence  granted  to  the  Foster  Engineer- 
ing  Co.  to  manufacture  Beck  lamps,  which  he  was  convinced  would 


prove  an  admirable  arrangement ;  it  n«>ceMritat«d  the  drafting  of 
some  of  the  men  to  Wimbledon  Tho«e  who  remained,  be 
felt  sure,  would,  under  their  capi^JI<i  and  p>opular  foreman.  Mr. 
Bloomfield,  cheerfully  engage  in  <-.':ry  fr^-h  enterpriAe.  He  would, 
continue  to  be  keenly  interested  in  their  welfare,  and  wished  them 
all  every  success  and  happiness.  The  evening  ended  with  the 
singing  of  "  He's  a  Jolly  Good  Fellow  "  and  "  Anld  Lang  Syne." 

Electrical    Eiijrineers'    Sports. — On   Friday  last  the 

London  Electrical  Engineers  (Territorial  Force)  held  their  fourth 
annua!  athletic  sports  at  Stamford  Bridge  grounds.  The  programme 
included  seven  events,  and  all  the  first  prizes  were  won  by  four 
men  : — 

100  Yards  Race. — Final  heat :  Spr.  R.  J.  Wimberley,  llj^  sec. 

Lone  Jump — Spr.  R.  J.  Wimberley.  17  ft.  7  in. 

880  Yards  Race.— Second-Corpl.  J.  Mitchell.  2  min.  15  see. 

120  Yards  Hurdle  Race.— Spr.  E.  R.  Hatt,  21  sec. 

440  Yards  Race.— Spr.  G.  M.  Drake  (holder),  60  sec. 

High  Jump.— Spr.  E.  R.  Hutt,  4  ft.  11  in. 

One  Mile  Race. — Second-Corpl.  J.  Mitchell,  o  miu.  10  sec. 

The  programme  also  included  inter-compai.y  tug-of-war  pnlliog. 

The  officials  w<»re  :  Referee,  Major  A.  E.  Le  Rossignol ;  judges. 
Major  J.  H.  S.  Phillips,  Capt.  K.  W.  E.  EdgcumK  Capt.  T.  Rich, 
Capt.  W.  H.  Merrett,  and  Lieuts.  H.  M.  Edmunds,  W.  E.  Hammerton 
F.  H.  Masters,  H.  C.  Tufnell.  and  E.  T.  Busk  :  timekeeper,  Capt. 
T.  H.  Campbell,  R.E. 

Detection  of  Iceberg's. — E.xperiments  have  been  carried 
out  by  Prof.  H.  T.  Barnes,  F.R.S ,  director  of  the  Physics  Depart- 
ment of  McGill  University,  Montreal,  on  the  detection  of  the  pre- 
sence of  icebergs  with  the  aid  of  a  micro-thermometer  capable  of 
automatically  recording  a  change  of  temperature  of  0001'.  The 
instrument  is  towed  in  the  water,  and  its  indications  are  recorded 
on  a  chart.  The  characteristic  sign  of  the  neighbourhood  of  ice  is 
first  a  rise  in  temperature  followed  by  a  sharp  and  steady  fall. 
It  is  stated  that  icebergs  were  thus  detected  at  a  distance  of  two  or 
three  miles  during  a  voyage  from  Halifax  to  Bristol  recently. 
Prof.  Barnes  will  lecture  on  the  subject  at  the  Royal  Institution 
to-night. 

Electric  Lifflit  for  the  House  of  Commons.  —  Re- 
porting on  the  proposal  to  substitute  electric  light  for  gas  in  the 
House  of  Commons,  Dr.  Collins  says  : — "  The  proposed  electric 
lighting  is  to  be  effected  by  groups  of  three  metal-filament  incan- 
descent lamps.  The  rays  from  the  lamps  will  be  filtered  by  passage 
through  three  layers  of  glass,  that  covering  the  lamp  itself,  a 
Holophane  globe,  and  an  ornamental  pane  of  glass.  The  ultra- 
violet rays  will  be  cut  off  by  the  amber  colour  of  the  ornamental 
pane.  There  is,  therefore,  no  fear  that  the  eyesight  of  members  of 
Parliament  will  be  affected  by  ultra-violet  rays."  Even  clear  glass 
is  opaque  to  ultra-violet  rays,  so  there  need  be  no  apprehension  on 
this  point. 

Engineering  Bequest. — The  Superannuation  Funds  of 
the  Institutions  of  Civil  and  Mechanical  Engineers  stand  to  gain 
£2,500  each  under  the  will  of  the  late  Mr.  T.  P.  Reay  (Kiteon  and 
Co.,  Ltd.,  Leeds).  Under  the  same  will,  the  income  on  £10,000  will 
go  to  the  establishment  of  "  Reay  Scholarships "  for  engineering 
students  at  Leeds  University. 


OUR    PERSONAL    COLUMN. 

Th«  Editort  invite  electrical  engineen,  whether  c^nneet^d  with  tk» 
technical  or  the  comviercml  side  of  the  profestion  and  industry^ 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  tit 
Electrical  Review  postedras  to  their  movernents. 


Central  station   OflHcials.— Mr.  A,  F.  AVilso.n,  the 

deputy  city  electrical  engineer,  of  Bristol,  was  the  recipient  last 
week  of  a  handsome  silver  cigar  box,  which  was  presented  to  him 
by  the  members  of  the  staff  of  the  electricity  department  on  the 
occasion  of  his  marriage.  The  presentation  was  made  by  the 
general  manager,  Mr.  H.  Faraday  Proctor. 

Mr.  G.  C.  MiLNts,  electrical  engineer,  Lancaster,  has  had  his 
salary  increased  by  £25,  with  a  further  similar  advance  to  follow 
next  year. 

The  Leek  U.D.C,  has  increased  the  salary  of  the  electrical 
engineer  by  £25  a  year. 

(lieneral. — Mr.  H.  B.  Rexwtck,  formerly  secretary  of 
the  Bournemouth  and  Poole  Electricity  Supply  Co.,  Ltd.,  has  been 
elected  to  a  seat  on  the  board,  and  appointed  managing  director. 
Mr.  W.  D.  Bright-MAN  has  been  appointed  secretary  and  Mr.  F.  C. 
McQuowy  has  been  appointed  London  secretary.  We  are  also 
informed  that  Mr.  Renwick,  who  wasi  formerly  general  manager 
and  secretary  of  the  Richmond  (Surrey)  Electric  Light  and  Power 
Co.,  Ltd.,  has  now  been  elected  to  a  seat  on  the  board  of  that  com- 
pany and  appointed  managing  director.  Mr.  F.  C.  McQuown  has 
been  appointed  secretory. 

The  ■'  Marriages  "  column  of  the  77w.v  on  May  28th  contained 
the  following  announcement  : — "  Cook'i — Bonnevie. — On  May  24th, 
1912,  at  the  English  Church,  Christiania,  by  the  Rev,  G.  E.  Mooney, 
Conrad  William  Cooke,  M.I  E.E.,  to  Sophie  Augusta,  elder 
daughter  of  the  late  Chief  Advocate  Augnst  Bonnevie,  of  Christiania. 
and  of  Wilhelmina  Bonnevie  (itec  Ingstad),  his  wile. 
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A  River  Plate  exchanjje  says  that  Me.  A.  Sal,  chief  engineer  to 
the  Post  and  Telegraph  Department,  has  been  appointed  technical 
adviser  to  the  Arsrentine  Legation  at  the  Wireless  Telegraphy  Con- 
vention in  London. 

We  are  informed  that  Mr.  Leon  Gaster  is  now  making  a  tour 
on  the  Continent  to  further  the  progress  of  the  illuminating 
engineering  movement.  Mr.  Gaster  is  acting  as  delegate  of  the 
Illuminating-  Engineering  Society  to  the  International  Congress 
for  the  Prevention  of  Industrial  Accidents,  which  closes  to-day  at 
Milan,  and  at  which  he  is  contributing  a  paper  on  "  The  Value  of 
Good  Illumination  as  Regards  Health  and  as  a  Means  of  Preventing 
Accidents." 

ObituarT. — Sm  Edward  Albert  Sassoon,  who  died  on 

May  2-lth,  will  best  be  remembered,  says  the  Times,  for  his  great 
interest  in  the  means  of  telegraphic  communication  between  India 
and  this  country.  "  His  efforts  led  to  the  appointment  of  Lord 
Balfour's  Departmental  Committee  in  1901.  The  report  only 
accepted  some  of  his  proposals,  but  he  persevered  with  his  cam- 
paign, and  many  letters  of  his  on  the  subject  appeared  in  our 
columns.  Sir  Edward  saw  successive, and  substantial  reductions  in 
cable  rates  and  improved  facilities,  and,  though  he  was  modest  in 
his  estimates  of  himself,  he  was  gratified  with  the  public  tributes 
he  received  for  his  substantial  share  in  securing  them.  Wireless 
telegraphy  was  another  of  his  subjects.  Its  advantages  so  much 
impressed  him  that  he  introduced  a  Bill,  which,  however,  shared 
the  usual  fate  of  private  members"  Bills,  to  make  a  wireless 
equipment  compulsory  in  the  case  of  passenger  vessels.'" 

Mr.  S  M.  Jones.— The  death  occurred  on  May  23rd,  at  Cardiff, 
of  Mr.  S.  Mansel  Jones,  electrical  engineer,  who  was  in  business  at 
Castle  Street,  Cardiff,  and  Wind  Street,  Swansea. 


Intenso   Patentees   and   Mannfacturers,  Ltd.  (122,037).— 

This  company  was  registered  on  May  16th,  with  a  capital  of  f  2,(100  in  f  lnharea, 
to  carry  on  the  business  of  manufacturers  of  appliances  connected  with 
artificial  light,  burners,  lamps,  brackets,  globes,  films,  shades,  glasses,  meters, 
galvanometers,  ammeters,  voltmeters,  carbons,  cut-outs,  switches,  batteries, 
&c..  and  to  adopt  an  agreement  with  C.  Stephens  and  T.  Clayton.  The  sub- 
scribers (with  one  share  eachl  are  :— A.  W.  West.  124,  Strathyre  Avenue, 
Norbury,  S.W.,  clerk;  A.  J.  Button,  2.  Edwin  Street,  Gravesend,  clerk. 
Private  company.  The  number  of  directors  is  not  to  b»  more  than  five  ;  the 
first  are  not  named.  Registered  ofHoe,  Mill  Works,  Roden  Street,  Ilford, 
Essex 

Yorkshire  "Waste  Heat  Co.,  Ltd.    (122.107,)— This  company 

was  registered  on  May  20th  with  a  capital  of  JElOO  in  £X  shares,  to  carry  on  in 
Yorkshire  or  elsewhere  the  business  of  an  electric  light,  electric  power,  and 
power  gas  supply  company  in  all  its  branches,  and  to  adopt  agreements  (1)  with 
the  Old  Silkstone  Collieri<is,  Ltd.,  for  the  {inic'  alia)  acquisition  of  a  freehold 
plot  of  land  in  Barngh.  York  ;  and  (2)  with  the  Yorkshire  Electric  Power  Oo. 
for  Hnier  alia)  the  erection  of  a  generating  station  at  Barueh  aforesaid  ;  and  (8) 
an  indenture  of  lease  with  the  said  Power  Co.  The  subscribers  (with  one 
share  each)  as  :— A.  C.  Lupton,  Springwood,  Roundhay,  near  Leeds,  clotb 
manufacturer;  H.  Barran,  Shadwall  Grange,  Moortown,  Leeds,  clothier :  R. 
Armitage,  Farnley  Hall,  Leeds,  ironmaster:  W.  G.  Jackson,  Bramham  Hall, 
Boston  Spa,  colliery  proprietor;  A.  H.  M.  Thompson,  Roundhay,  Leeds, 
engineer;  W.  B.  Woodhouse,  Greenhow.  Moortown,  Leeds,  engineer:  J.  J.  H, 
Stansfleld,  Lee  Lane,  Horsforth,  near  Leeds,  chartered  secretary.  Minimum 
cash  subscription,  seven  f-hares  ;  the  number  of  directors  is  not  to  be  less 
than  three ;  the  first  are  A.  G.  Lupton,  H.  Barran,  B.  Armitage,  W,  G. 
Jackson  and  A.  H.  M.  Thompson.  Registered  offices,  Calder  Road,  Thornhill, 
Dewsbury,  Yorks. 

British  Economical  Lamp  Co.,  Ltd.  (122,110).— This  com- 
pany was  registered  on  May  21st,  with  a  capital  of  £10,000  in  £1  shares,  to 
carry  on  the  business  of  suppliers  of  electricity,  electrical  engineers,  manu- 
facturers of  electric  lamps  and  fittings,  &c.,  and  to  adopt  an  agreement  with 
J.  Kohler.  The  subscriber  (with  one  share  each)  are  : — J.  Kohler,  9,  Old 
Bailey,  EC,  merchant;  R.  Niepel,  9,  Old  Bailey,  E.G.,  merchant. 
Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  four;  the  fir^t  are  R.  Niepel  (managing  director  and  chair- 
man), and  J.  Kohler;  remuneration  of  R.  Niepel,  as  managing  director,  £500 
per  annum.    Registered  ofHce,  9,  Old  Bailey,  E.G. 


GERMAN   ENTERPRISE    IN    SOUTH 
AMERICA. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


The  report  of  the  (xermaii  South  American  Telegraph  Co., 
of  Cologne,  states  that  at  the  company's  suggestion  a  banking 
group  closely  associated  with  the  undertaking  acquired  about 
80  per  cent,  of  the  share  capital  in  the  Compania  Telegrafica- 
Telefonica  del  Plata,  of  Buenos  Ayres,  about  the  end  of  1911, 
and  thus  secured  control  of  this  enterprise.  The  latter  owns 
telephone  and  telegraph  cables  between  Buenos  Ayres  and 
Monte  Video,  and  is  also  interested  to  the  extent  of  one-half 
of  the  share  capital  in  the  Compania  Telegrafica-Telefonica 
Nacional,  of  Buenos  Ayres,  which  maintains  connections 
between  Buenos  Ayres  and  Rosario.  It  has  been  arranged 
that  the  German  South  American  Telegraph  Co.  shall  take 
over  the  shares  from  the  banking  group  at  cost  price  by  the 
year  1914  at  the  latest,  and  until  the  time  for  acquisition 
has  arrived  the  former  has  guaranteed  to  the  latter  that  the 
dividends  on  the  shares  shall  yield  interest  of  a  minimum 
of  6  per  cent,  per  annum  on  the  monetary  outlay  incurred, 
although  the  Argent'ne  company  has  distributed  an  average 
of  13  per  cent,  in  the  past  five  years.  The  transaction  has 
assured  the  German  South  American  Co.  of  a  connection 
between  Uruguay  and  Argentina,  so  that  the  necessity  for 
acquiring  a  cable  concession  in  Argentina  and  Uruguay  for 
communication  between  these  two  countries  has  been 
avoided.  It  is  estimated  that  the  total  expenditure  on 
taking  over  the  shares  and  effecting  technical  improvements 
in  contemplation  will  amount  to  £125,000. 


NEW    COMPANIES    REGISTERED. 


Talfe'arth  Electric  Supply  Co.,  Ltd.  (122,13J).    This  company 

was  registered  on  May  2l8t,  with  a  capital  of  £1,500  in  £1  Lhares  (500  cumula- 
tive  preference,  50O  preferred  ordinary  and  500  ordinary),  to  carry  on  the  busi- 
ness indicated  by  the  title.  The  subscribers  are:— J.  H.Edward-,  Sp>ingfleld, 
8a  tford,  Homerset.  electrical  engineer,  50  shares  ;  A.  A.  Douglas,  Brendon, 
Colwyn  Bay,  manufacturer.  50  preference  shares.  Private  company.  Table 
"  A  "  mainly  applies.    Registered  office,  Eleotricity  Works,  Talgarth. 

Cirencester  Electric  Supply  Co.,  Ltd.  (122  004)— This  com- 
pany has  been  registered  with  a  capital  of  £6,00(1  in  500  rnmutative  prcftr- 
enca  shares  of  £5  each  and  1500  preferied  ordinary  and  2,CO0  ordinary 
shares  of  £1  each,  to  ra  ry  on  the  business  of  an  eleciric  lightii  g  and  power 
comimny  in  all  its  branches.  The  subscribers  (with  50  thareb  eacht  are:- J.  H. 
Edwards,  127,  Victoria  Btreet,  Bristol,  electrical  engineer  ;  B.  Williams,  All 
Saints'  House,  Bristol,  solicitor.  Private  company.  J.H.Edwards  is  flist 
managmg director  ;  qualification,  50  shares.  Registered  by  Sevmour,  Williamb 
and  Co.,  38,  Parliament  Street,  8.W. 


Johnson  &  Phillips,  Ltd.  (84,968).— Issue  on  April  29th,  1912, 
of  £4,000  debentures,  part  of  a  series  of  which  particulars  have  already  been 
filed. 

Electromobile  Co.,  Ltd.  (75,139).— Issue  on  April  29th,  1912, 
of  £160  10s.  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Royce,  Ltd.  (68,871). — Memoranda  of  satisfaction  (a)  in  full 
on  or  before  March  23rd,  1911.  of  debentures  issued  between  May  4th,  1903 — 
October  7th,  1904,  secuiing  £25,C00,  and  (6)  in  full  on  or  before  March  31st, 
1912,  of  debentures  dated  Mai ch  23rd,  1911,  for  securing  £13,000,  created  and 
issued  in  discharge  7)>o  tnnto  of  the  said  debentures  securing  £25,000,  have  been 
filed. 

Bryant  Trading  Syndicate,  Ltd.  (67,0.ol).— Debenture  (Jated 

April  15th,  1912,  to  secure  £24,000,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holder:  C,  B.  James, 
8-9,  Broad  btreet  Avenue,  E.G. 

"  Z  "  Electric  Lamp  Manufacturing  Co.,  Ltd.  (96,59i).— 

Issue  on  May  3rd,  1912,  of  £b,000  debentures,  part  of  a  series  of  which  par- 
ticulars have  already  been  filed. 

Minehe.id  Electric   Supply  Co.,  Ltd.  (74,382).— Deed  dated 

April  20th,  1912  (supplemental  to  trust  deed  dated  Dec.  22nd,  1909,  securing  £500 
debenture  stoik),  charged  on  f  eehold  property  in  Quay  Lane,  Minehead, 
foiming  part  of  North  Hill  Building  Estate,  leasehold  property  in  Marsh 
Lane,  near  Alcombe,  Somerset,  with  electiio  generating  station  and  ofiBces 
thereon,  and  company's  other  assets,  present  and  future,  including  uncalled 
capital  (subject  to  mortgage  dated  November  28th,  1907).  Trustees:  T.Joyce 
and  F.  Risdon,  Williton,  Somerset. 

Samuel    Hartford  &  Co.,  Ltd.  (11(>,148).— Debentures  dated 

May  4th,  1912,  to  secure  £500,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holder  ;  Mrs,  E,  B. 
Woolhight,  Holly  Bank,  15,  Hargreaves  Road,  Liverpool. 

Hill,  Harding  &  Co.,  Ltd.  (108,926).— Issue  on  April  13th, 
1912,  of  £150  debentures,  part  of  a  series  of  wliich  particulars  have  already 
been  filed. 

Oriental    Telephone  and  Electric    Co.,  Ltd.  (40.69]).— A 

memorandum  of  satisfaction  to  the  extent  of  £2,400  on  April  24th,  1912,  of  trust 
deed  dated  June  28ch,  1905,  and  deed  of  acknowledgement  dated  June  12lh, 
1907,  securing  £200,000  debenture  stock,  has  been  filed. 

Corona  Lampworks,  Ltd.  (Il(v527).— Issue  on  May  8th.  1012, 

of  £.S  500  debentures,  part  of  a  series  of  which  particulars  have  already  been 
filed.' 

British  Mica  Co.,  Ltd.  (72,187)— Return  dated  March  18th, 
filed  March  21sti,  1912.  Capital  £6, COO  in  2,000  preference  and  a.OOO  o)  dinary 
shares  of  £1  each;  629  preference  and  2,0f)0  ordinary  shares  taken  up;  £629 
paid  on  the  preference  ;  £2,000  considered  as  paid  on  the  oidiniuy.  Mortgages 
and  charges :  Nil. 

W.  J.  Fnrse  &  Co.,  Ltd.  (121,420).— Particulars  of  £5.000 
debentures,  created  April  26ih,  1912,  filed  pursuant  to  See.  93  (3)  of  Companies' 
(Corsolidation)  Aci,  1SC8,  the  whole  amount  being  now  issued.  Property 
charged:  The  company's  underlaying  and  property,  present  and  future, 
including  uncalled  capital.    No  trustees. 

Altrincham   Electric   Supply   Ltd.   (40,79.5)— Particulars  of 

£30,000  debentures,  created  by  resolutions  June  7  1.,  1898,  and  April  18th,  1912, 
tiled  pursuant  to  tiec.  93  (3)  of  the  Companies'  (Consolidation)  Act,  1906,  the 
amount  of  the  present  issue  being  £5,000.  Property  charged:  The  ccmpain'- 
undertaking  and  properly,  present  and  future.     No  trustees. 
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Anglo-Norwegian    AlnminiuDi    Co.,    Ltd.  —  Mort^at'e    on 

1,08U  iihares  of  a  NorwK?lan  company  called  Aktlo«elbkabet  Nigfland  Brog, 
and  mortgage  lo  which  the  coinpHriy  Is  entitled  on  the  property  (Und)  of  the 
said  company, dated  May  lOlh,  I'J12,  to  (secure  advanceB  not  txreeding  £1j,0OO, 
intoregt  at  B  per  cent.,  and  bonus  of  £1,000.  Holders  :  Vivian  Younger*  Bond, 
37,  Laadenball  Street,  EC. 

Newcastle  and  District  Electric  Lighting  Co.,  Ltd.  (28,022). 

—Return  dated  Anril  lUh,  filed  April  18th,  IMVi.  Capital,  £8  O.W.O  In  £10 
shares.  All  Bhares  taken  up.  £-2<J1,Z00  paid,  leaving  £2,700  in  arrears. 
Mortgages  and  charges  :  £250,U(.'0. 

Newcastle-upon-Tyne  Electric  Snpply  Co.,  Ltd.  (27,997).— 

Return  dated  April  ICth,  filed  April  i8lh.  191a.  Capital,  £l,,'iOO,000  in  150.000 
ordinary  and  1CO,000  preferred  shares  of  £5  each.  l."J'7.600  o  dinary  and  137,600 
preferred  shares  taken  up.  £5  per  share  called  up  on  12U,529  ordinary 
and  126,7U  pieference.  £1,281,H50  paid.  £98,t  60  considered  as  paid  on  7,1(71 
ordinary  and  10,759  preferred.    Mortgages  and  charges  :  £687,600. 

Mather  &  Piatt,  Ltd.  (r.O.S87).— Return  dated  March  13th, 
Hied  April  4th,  1912.  Capital  £1,000,000  in  40,000  preference  shares  of  £10 
each  and  £000,000  ordinary  shares  of  £1  each.  All  shares  taken  up.  £10  per 
share  called  up  on  29,200  preference  and  £1  per  share  on  25,000  ordinary. 
£U17,000  paid.  £0811,000  considered  as  paid  on  the  remainder.  Mortgages  and 
charges:   Nil. 

County  of   Durham    Electrical  Power  Distribution  Co., 

Ltd.  (01,591).— Return  dated  April  lOih,  1912.  Capital  ££00,000  in  £5  shares 
(50,000  preferred).  All  shares  taken  up.  £500,000  paid.  Mortgages  and 
charges  :  £250,000. 

I.    Frankenhurg    &    Sons,    Ltd.    (67.889). —Return   dated 

February  20th,  filed  March  12tb,  1912.  Capital  £250,000  in  £10  shares  (12,500 
ordinary  and  12,500  preference) ;  10,093  ordinary  and  10,010  preference  shares 
taken  up.  £10  per  share  called  upon  593  ordinary  and  10  pref-rence  :  £6,030 
paid  ;  £195,000  considered  as  paid  on  9,500  ordinary  and  10,t00  preference. 
Mortgages  and  charges  :  £15,000. 

Hove  Electric  Lighting  Co.,  Ltd.  (36,942).— Return  dated 
March  20th,  19l2,  capital  £100,0u0  in  £5  shares  (16,000  ordinary  and  5,000  pre- 
ference). All  shares  taken  up;  £100,000  paid.  Mortgages  and  chaiges  : 
£44,600. 

Folkestone  Electricity  Snpply  Co.,  Ltd.  (51,825).— Return 

dated  April  IStb,  filed  May  1st,  1912.  Capital,  £KO,000  in  £6  shares.  All 
shares  taken  up.     £100,000  paid.     Mortgages  and  charges  :  £100,000. 

Crystal  Palace  Kearney  High-Speed  Railway  Syndicate, 

Ltd.  (113,126).— Reiurn  dated  January  13th,  filed  March  22ndi  191'.^.  Capital 
£30,000  in  £1  shares  (29,t00  preference  and  1,000  deferred).  1,147  preference 
and  100  deferred  shares  taken  up.  £1,340  paid  on  1,347  preference,  leaving 
£7  in  arrears.  £2UU  considered  as  paid  on  100  preference  and  100  deferred. 
Mortgages  and  charges :  Nil.  List  of  allotments  made  up  to  April  1st,  1912, 
shows  a  further  340  preference  shares  allotted,  payable  in  cash. 

Ellis  &  Ward,  Ltd.  (107,215).— Return  dated  March  18th,  1912, 
nied  March  2  rd,  1912;  capital,  £10,000  in  £1  shares;  6,003  shares  taken  up ; 
£8  paid  ;  £6,000  considered  as  paid.    Mortgages  and  charges  :  Nil. 

Madras  Electric  Tramways  (1904),  Ltd.  (80,361).— Return 

dated  March  28th,  1912;  capital,  £200,u00  in  25,000  preference  and  15,000 
ordinary  shares  of  £5  each;  11,500  preference  and  11,452  ordinary  shares 
taken  up  ;  £5  per  share  called  up  on  5,000  preference  ;  £25,000  paid  ;  £89,760 
considered  as  paid  on  6,500  preference  and  11,452  ordinary.  Mortgages  and 
charges:  £62,730.  , 

Incandescent  Heat  Co.,  Ltd.  (81,371).— Return  dated  Decem- 
ber 1st,  lail,  filed  April  13th,  1912.  Capital  £120,000  in  £1  shares;  116,436 
shares  taken  up  ;  £1  per  share  called  up  on  21,436  ;  £21,448  10s.  paid,  including 
£12  lOs.  on  250  forfeited  shares  ;  £95,000  considered  as  paid  on  95,000  shares. 
Mortgages  and  charges :  Nil. 

Acton  Lamp  Co.,  Ltd.  (110,486).— Particulars  of  £3,000 
debenture  stock,  created  by  resolutions  of  March  19th  and  April  1st,  1912,  filed 
pursuant  to  tiec.  93  (3)  of  the  Companies  (Consolidation)  Act,  19i  8,  the  amount 
of  the  present  issue  being  £1,400.  Property  charged  :  The  company's  under- 
taking and  property,  present  and  future.    No  trustees. 

Everett,  Edgcumbe  &  Co.,  Ltd.  (84,7fi4).— A  memorandum  of 
satisfaction  to  the  extent  of  £l,0uO  on  May  15th,  1912,  of  debentures  dated 
June  9th,  1905,  securing  £10,CC0,  has  been  filed. 

Foots  Cray  Electricity  Supply  Corporation,  Ltd.  (86,863). 

—Issue  on  May  l3th,  1912,  of  £450  debeniurdS,  part  of  a  series  of  which  parti- 
culars have  already  been  filed. 

Prltchetts  &  Gold,  Ltd.  (69,517).— Return  dated  March  20th, 
filed  March  21st,  1912.  Capital  £45,000  in  £1  shares  (-25,000  preference) ; 
original  capital,  £40,000  in  2U,000  preference  and  20,000  ordinary  shares  of  £1 
each  (increased  to  present  amount  in  January,  1911)  ;  24,907  preference  and 
20,100  ordinary  shares  taken  up  ;  £1  per  share  called  up  on  20,997  preference, 
6d.  per  share  on  4,000  preference,  and  £1  per  share  on  3,000  ordinary  ;  £24,004 
paid,  leaving  £3  in  arrears,  £17,000  considered  as  paid  on  17,000  ordinary 
shares;  mortgages  and  charges  :  Nil. 


CITY    NOTES. 


Hindhead  and  District  Electric  Li^ht  Co.,  Ltd. 

The  directors'  report,  to  which  we  made  brief  reference  last  week, 
showed  that  cables  had  been  laid  to  Shottermill  Ponds,  and  to  the 
"Seven  Thorns  "  in  Portsmouth  Road.  A  cable  is  to  be  laid  as  far 
as  the  Fernden  Estate,  and  within  the  next  few  months  the  supply 
will  be  run  through  this  estate  to  Marley  Heights.  Applications 
from  Frensham  have  not  come  in  suflScient  numbers  to  justify 
making  the  extension  this  year.  The  report  refers  to  the  fire  at 
the  generating  station  at  Hindhead  and  the  engineer's  house  in  Mcy, 
1911.  Thanks  to  the  efforts  of  the  consulting  engineers  and  the 
stafif,  with  the  generous  assistance  of  other  companies,  the  company 
were  able  to  resume  the  lighting  of  Hindhead  after  two  days,  and 
Haslemere  after  five  days.  So  far  as  can  be  ascertained,  the  fire 
was   due  to   the  ignition  of  celluloid  batteries,  which  were  being 


chari^ed  during  the  night.  It  was  at  once  decided  that  in  future 
no  battery  should  be  charged  at  the  station.  The  generating 
station  had  been  restored  and  enlarged  and  made  practically  fire- 
proof, and  increased  dwelling  accommodation  bad  been  provided, 
30  that  two  engineers  now  live  upon  the  premiseB.  There  had  been 
installed  new  up-to-date  switchVjoardH,  a  battery  double  the  capacity 
of  the  old  one,  and  the  engines  and  dynamos  had  been  thoroughly 
overhauled  and  restored.  It  was  proposed  to  write  off  the  whole 
of  the  loss  caused  by  the  fire.  Under  the*«e  circumstances  the 
directors  had  not  set  anything  aside  this  year  for  depreciation. 
Owing  to  the  fire  and  temporary  loss  of  day  load,  the  income  for 
1911  was  only  £116  more  than  in  1910,  although  they  supplied  39  new 
consumers.  During  the  year  £l,2.o0  had  bet-n  received  on  account 
of  share  capital,  and  further  debentures  amounting  to  £200  had 
also  been  issued.  The  i^et  profit,  after  deducting  all  expenses, 
amounted  to  £1,781.  The  final  dividend  for  last  year  had  been 
paid.  An  interim  dividend  of  2i  per  cent.,  debenture  interest  and 
income-tax  had  been  paid,  the  fire  lops  written  off,  and  £10  put  to 
bad  debt  account.  After  bringing  in  the  balance  from  last  year  there 
remained  a  balance  of  £821.  The  directors  recommended  a  final 
dividend  of  3  per  cent,  (making  a  total  of  5i  percent,  for  the  year), 
absorbing  £533,  and  leaving  a  balance  of  £288  to  carry  forward. 
(The  dividend  for  1910  was  6  per  cent.,  and  £282  was  carried 
forward.) 


iTbaii  Electric  Supply  Co.,  Ltd. 

Me.  p.  D.  Tuckett  (chairman)  presided  on  Wednesday  at  Salisbury 
House,  E.G.,  over  the  annual  general  meeting  of  the  above 
company. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  851),  said  the  accounts  showed  steady  pro- 
gress, the  profits  earned  at  the  various  works  bf  ing  increased  by 
£3,697.  This  was  not  as  large  an  increase  as  the  results  for  the 
first  quarter  of  the  year  led  them  to  hope  they  might  have  realised, 
but  it  was  not  unsatisfactory,  being  an  incrrase  of  over  7i  per  cent. 
As  against  this,  the  administration  expenses  were  increased  by  £870, 
owing  to  the  expiry  of  the  guarantee  and  the  new  arrangement 
with  Edmundson's,  under  which  they  paid  them  a  fixed  sum  of 
£2,000  a  year.  Also,  owing  to  the  expiry  of  the  guarantee,  the  net 
profit  and  loss  account  had  assumed  a  new  form  ;  instead  of 
showing  the  guaranteed  dividends  on  the  one  side  with  the  corres- 
ponding guaranteed  deficit  on  the  other,  they  now  showed  the  item 
"  interest  on  outstanding  accounts  due  to  the  contractors,"  with  a 
balance  of  net  profit  carried  down  to  the  balance-sheet.  The 
former  depreciation  provision  under  the  contract  also  disappeared, 
whilst  the  provision  for  redemption  of  debenture  stock  appeared 
for  the  first  time.  Deducting  this  and  the  interest  charges, 
there  was  an  available  net  profit  of  £15,438,  out  of 
which,  after  appropriation  of  £10,000  to  reserve  for 
depreciation,  they  recommended  the  payment  of  a  2  per 
cent,  dividend  for  the  year  on  the  preference  shares, 
leaving  a  balance  of  £438  to  be  carried  forward.  As  they  knew,  a 
scheme  of  capital  reduction  was  approved  in  the  early  part  of  this 
year,  and  under  its  terms  the  balance  of  the  5  per  cent,  dividend  on 
preference  shares  would  be  satisfied  by  the  issue  of  funded  dividend 
certificates.  Turning  to  the  balance-sheet,  the  capital  expenditure 
had  increased  by  £68,606,  the  bulk  of  the  expenditure  having  been 
incurred  in  connection  with  the  Cornwall  and  Twickenham  under- 
takings. To  meet  this  expenditure,  the  debenture  debt  had  been 
increased  by  £52,658.  and  the  debt  due  to  the  contractors  by 
£14,887.  The  items " Preliminary  Expenses,"  "Discount and  Stamp 
Duty  on  Debenture  Stock  issued'  and  "Suspense  account  for  loss 
on  wiring  and  motors  on  hire  and  plant  dismantled  "  appeared 
for  the  last  time,  as  they  would  be  written  off  next  year  against 
the  £160,000  by  which  their  capital  had  been  reduced.  From  this 
time  forward  the  balance-sheet  should  disclose  a  steadily  improving 
position.  In  addition  to  the  very  much  more  ample  reserve  for 
depreciation  which  they  were  now  mailing,  there  would  be  a 
growing  debenture  stock  redemption  fund,  whilst  the  two 
items  of  "  instalments  received  in  redemption  of  capital 
expenditure  on  wiring  and  motors  on  hire,  "  which  was  partly 
a  reserve  provision,  and  "  Amount  received  from  consumers  re 
mains,"  would  increase  from  year  to  year.  Moreover,  as  long  as 
they  were  able  to  apply  the  annual  provision  fcr  the  redemption  of 
debenture  stock  in  purchasing  such  stock  en  the  market  at  a  dis- 
count, the  profit  resulting  from  the  transaction  would  constitute  a 
further  reserve  provi^ion.  This  year  the  profit  so  realised  amounted 
to  £733,  and  it  had  been  applied  in  reducing  the  item  of  "  Discount 
on  debenture  stock  issued. "  The  only  item  which  appeared  super- 
ficially to  be  somewhat  unsatisfactory,  and  was  likely  to  remain, 
was  the  debt  due  to  contractors,  but,  as  they  knew,  the  liquidation 
of  that  debt  was  provided  for  by  contract,  and  it  could  at  any  time 
be  satisfied  by  the  allotment  of  debenture  stock,  principally  in  the 
form  of  second  debenture  stock.  Their  lamp  connections  still  con- 
tinued to  show  a  progressive  increase.  During  the  year  they  con- 
nected the  equivalent  of  64,577  :-i3-watt  lamps — a  12  percent,  increase 
as  compared  with  increases  of  8  percent.,  9  per  cent,  and  10  per  cent, 
for  the  three  previous  years.  A  large  part  of  this  increase  waa 
attributable  to  Cornwall,  and  69  per  cent,  of  it  represented  power. 
The  lighting  connections,  however,  also  represented  an  increase  of 
13  per  cent,  on  thor'e  for  the  previous  year,  which  was  most  satis- 
factory, considering  that  with  metal-filament  lamps  they  required 
to  connect  three  times  the  candle-power  to  give  them  an  equivalent 
connection  in  watts  compared  with  carbon  lamps.  The  proportion 
of  the  power  to  the  lighting  business  was  steadily  rising.  Four 
years  ago  65  per  cent,  of  their  connections  for  tha  year  represented 
lighting,  and  only  35  per  cent  power,  whereas  last  year  the  proper- 
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tions  were  reversed,  power  representing'  69  per  cent.,  as  against  Si 
per  cent,  only  for  ligfhtiner.  The  output  for  the  past  year  Increased 
by  2,410,425  units,  from  8,785,732  to  11,196,157,  a  27  pT  cent, 
increase,  for  which,  as  in  the  case  of  the  Inmp  connections,  Cornwall 
wa3  principally  responsible,  the  power  aiid  heating  units  repre- 
senting an  increase  of  40  per  cent.,  as  against  an  increase  of  less 
than  5  per  cent,  iu  the  lighting  units.  For  some  years  now  the 
lighting  output  had  shown  a  comparatively  small  increase  owing 
to  the  influence  of  the  metal-filament  lamp,  and  there  was  no 
doubt  that  they  still  continued  to  feel  the  effect  of  the 
change  from  carbon  to  metal-filament  lamps,  although  it 
wah  difficult  to  say  how  far  last  year's  results  were 
affected  by  this  cause,  and  how  far  by  the  exceptionally 
fine  weather  which  they  experienced  throughout  the  summer. 
The  fine  weather  unquestionably  exerted  a  marked  influence  on  the 
output,  and  it  was,  therefore,  fortunate  that  they  were  able  to 
counteract  this  feature  by  so  substantial  an  increase  in  the  power 
output.  Every  year  the  innumerable  advantages  of  electric 
driving  were  coming  to  be  increasingly  appreciated,  and  as  long 
aa  trade  remained  good,  they  were  likely  to  continue  to  benefit  by 
this  development.  In  particular,  their  Cornish  power  business  was 
developing  most  satisfactorily,  although,  as  he  told  them  a  year  ago 
would  be  the  case,  its  beneficial  results  were  reflected  in  last  year's 
accounts  to  a  comparatively  small  extent.  The  demand  for  power 
was,  however,  altogether  exceeding  their  expectations,  and  was, 
indeed,  increasing  with  such  inconvenient  rapidity  that  their 
diflBculty  was  to  provide  the  plant  to  deal  with  it.  He  did  not 
know  that  he  could  yet  say  anything  very  definite  as  to  the 
possibilities  of  a  cooking  load,  but  during  the  past  year  every  effort 
had  been  made  to  stimulate  interest  in  the  subject  of  electric 
cooking,  and,  so  far  as  kettles,  toasters,  and  other  small  apparatus 
was  concerned,  with  some  considerable  success.  Anything  like  a 
general  adoption  of  electricity  for  cooking  purposes  must  necessarily 
be  a  matter  of  gradual  growth,  since  there  was  naturally  a  great 
deal  of  prejudice  and  innate  conservatism  to  be  overcome, 
but  those  of  their  consumers  who  had  adopted  it  as 
their  regular  and  normal  method  of  cooking,  and  quite 
a  few  had  done  so,  were,  he  believed,  entirely  satii-fied 
with  the  results,  so  that  he  felt  pretty  sure  it  was  only  a 
question  of  time  for  this  to  become  an  important  feature  of  their 
business.  He  did  not  propose  to  analyse  the  results  realised  at  the 
various  towns  set  out  in  the  table  in  the  report,  but  it  might  be 
•well  for  him  to  say  a  few  words  with  reference  to  their  experiences 
during  the  past  year,  as  they  afforded  a  very  good  illustration  of 
the  impossibility,  owing  to  the  influence  of  extraneous  circum- 
stances, over  which  they  had  no  control,  of  forecasting  or  ensuring 
the  results  of  any  particular  year.  Thus,  they  began  last  year  with 
one  of  the  best  quarters  they  had  had  for  seme  time,  and  conse- 
quently with  the  premise  of  a  bumper  year.  No  sooner  had  they 
entered  on  the  June  quarter  than  they  began  to  feel  the  effect  of 
laet  year's  phenomenal  summer,  with  the  result  that  their  com- 
bined profits  for  the  three  latter  quarters  of  the  year  were  consider- 
ably below  those  lor  the  single  March  quarter.  Their  profits  for 
the  September  quarter,  partly  owing  to  the  dislocation  of  business 
due  to  the  railway  strike,  actually  showed  a  i-mall  decrease  on 
those  for  the  corresponding  quarter  of  the  previous  year.  When 
fine  weather  kept  people  out  of  doors  in  the  evening  or  delayed 
their  lighting  up  by  perhaps  half  an  hour,  its  influence 
on  the  output  was  most  maiked,  and  this,  combined  with  the  influ- 
ence of  the  metal  lamp  economy  which  they  undoubtedly  still 
continued  to  feel,  was  only  partly  offset  by  the  comparatively 
small  annual  percentage  of  new  business.  If,  for  instance,  new 
connections  represented  10  per  cent.,  which  was  a  fair  increase,  a 
corresponding  increase  in  the  output  was  entirely  swamped  by  a 
reduction  of  anything  over  1  per  cent,  in  the  general  output.  This 
showed  how  narrow  was  the  margin  between  increase  and  decrease, 
and  he,  therefore,  thought  they  had  no  reason  to  be  dissatisfied  with 
the  results  for  the  past  year.  For  the  first  quarter  of  the  current 
year  they  had  connected  the  equivalent  of  21,804  33-watt  lamps,  as 
Sigainst  10,864  for  the  corresponding  period  of  last  year,  an  increase 
of  over  100  per  cent.  84  per  cent,  of  these  connections  represented 
power.  They  had  sold  an  additional  1,034,761  units,  a  38  per  cent, 
increase,  the  lighting  output  having  increased  4'6  per  cent.,  and 
the  power  59  per  cent.  The  profit  increase,  though  substantial, 
■was  not  in  proportion,  partly  because  it  compared  with  an  excep- 
tionally favourable  March  quarter  last  year,  and  partly  because 
this  year  they  had  suffered  from  the  effects  of  the  coal  strike.  Not 
only  had  they  had  to  pay  more  for  their  coal,  but  its  quality  had 
been  inferior.  They  would,  however,  be  glad  to  know  that  in  spite 
of  the  difficulties  which  the  strike  entailed,  they  were  able  to 
maintain  an  uninterrupted  supply  at  all  their  stations. 
For  the  remaining  quarters  of  thejearit  was  more  than  usually 
difficult  to  forecast  their  prospects.  Unless  they  had  a  repetition 
of  last  year's  weather  conditions,  the  two  summer  quarters  should 
compare  favourably  with  last  year's,  whilst  their  Cornish  power 
load  was  bound  to  bring  in  a  substantial  increase  of  profit.  On 
the  other  hand,  the  prevailing  industrial  unrest  was  bad  for  their 
business  equally  with  others.  They  were  faced  with  the  certainty 
of  dearer  coal,  the  burden  of  the  Insurance  Act  would  fall  on  them 
duriig  the  latter  half  of  the  year,  and  the  general  tendency  was 
for  all  expenses  to  increase.  W  hilst  less  confident,  therefore,  that 
their  growth  of  profits  this  year  was  likely  to  attain  the  handsome 
proportions  which,  but  for  these  untoward  features,  bethought  they 
might  have  expected,  be  had  no  reason  to  doubt  that  their  profits 
would  show  a  subs^tantial  ari  healthy  increase.  Owing  to  the 
many  disturbing  factors  which  might  at  any  time  upset  their  most 
Gainful  calculations,  he  felt  it  increasingly  difficult  to  promise  them 
a  particular  result  for  a  particular  year,  but  that  the  business  was 
a  stable  and  progressive  one,  and  that  the  trend  of  profits  would  be 
(gteadily  upwards  he  had  no  doubt  whatever. 


Mr.  F,  E.  Grippeii  seconded  the  motion, 

Mr.  Chabsekan  asked  whether  the  renewals  and  repairs  were 
charged  to  revenue  :  and  if  it  would  not  be  possible  to  print  in  the 
report  a  statement  of  the  expenses  of  the  different  concerns  in 
which  they  were  interested.  He  also  pointed  out  that  the  capital 
expenditure  during  the  past  year  had  earned  very  little,  and 
suggested  that  the  board  should  be  very  careful  la  regard  to  further 
capital  expenditure. 

The  Chairman  said  the  shareholders  need  have  no  anxiety 
as  to  the  renewals  and  repairs  being  charged  to  revenue.  In 
addition  to  the  £10,000  put  to  depreciation  they  had  also  placed 
aside  £4,846  for  the  redemption  of  debentures  which  was  a  far 
more  substantial  provision  compared  with  the  past,  and  was  a  sub- 
stantial provision  on  its  merits  quite  apart  from  any  question  of  the 
past.  He  did  not  think  they  needed  more  tables  in  the  report,  as 
the  figures  already  given  were  very  full,  and  to  add  to  them  would 
be  to  unduly  burden  the  report.  Any  shareholders  could,  however, 
on  application,  have  the  accounts  of  the  concerns  in  which  they 
were  interested.  It  was  quite  true  that  the  capital  expended  had 
not  earned  what  they  would  like,  but  they  would  get  the  benefit 
of  that  expenditure  in  future.  He  remembered  some  time  ago 
when  Mr.  O'Brien  pointed  out  that  the  expenditure  on  the 
Caterham  undertaking  only  earned  1^  per  cent.,  but  now  it  was 
earning  close  on  5  per  cent.  They  were  making  a  slow  but  steady 
forward  movement.  The  electric  lighting  industry  was  one  of  the 
safest  and  most  stable  businesses  when  once  built  up,  but  in  the 
small  towns  the  progress  must  necessarily  be  slow. 

The  report  was  adopted. 

The  retiring  director  and  auditors  having  been  re-elected. 

The  Chairman  moved,  and  Mr.  Charrington  seconded,  a  hearty 
vote  of  thanks  to  the  staff, 

Mr.  W.  J.  FiNNES,  as  a  shareholder,  expressed  his  pleasure  at 
hearing  such  a  resolution  moved  by  the  board,  because  it  was 
really  the  officials  on  whom  the  success  of  a  company  depended, 
although  they  did  not  always  get  the  credit  acknowledged  from  the 
directors'  side  of  the  table.  Personally,  he  would  include  the 
directors  in  the  vote,  for  they  had  had  a  straightforward  speech 
from  the  chairman,  and,  he  believed,  straightforward  dealings  by 
the  whole  board. 

The  motion  was  carried. 


Ka]g:oor]ie  Electric  Power  and  LightlD?  Corpora- 

tioilj  Ltd, — The  directors'  report  for  the  past  year  (according  to 
the  Times)  states  that  the  profits  show  a  satisfactory  increase  over 
those  of  1910,  the  amount  brought  to  the  credit  of  profit  and  loss 
account  from  Kalgoorlie  being  £24,290,  compared  with  £18,106  in 
the  previous  year.  The  sum  of  £7,500  has  been  added  to  reserve 
for  depreciation  and  renewals,*  bringing  that  account  up  to  £30,500, 
Provision  has  aho  been  made  for  the  2  per  cent,  premium  payable 
on  the  redemption  of  the  6  per  cent,  first  mortgage  debentures. 
In  February  a  violent  cyclone  did  considerable  damage  to  the 
plant  and  transmission  lines,  completely  stopping  operations,  and 
entailing  much  loss  to  revenue.  The  cost  of  restoring  the  plant  to 
its  former  state  of  efficiency  is  estimated  at  £2,280.  In  view  of 
the  serious  loss  resulting  from  this  misfortune  the  directors  are 
unable  to  recommend  the  payment  of  a  dividend  on  the  ordinary 
shares. 

Cape  Asbestos  Co.,  Ltd. — The  report  for  1911  states 
that  the  trade  of  the  company  during  the  year  under  review,  not- 
withstanding the  bad  tendency  still  prevailing  in  the  asbestos 
industry,  has  been  satisfactory.  The  directors  have  registered  a 
separate  Italian  company,  under  the  style  of  Capamianto  Societa 
Anonima  Italiana,  at  Turin,  which  company  has  taken  over  the 
assets  and  liabilities  of  the  Italian  branch.  The  accounts  show  a 
net  profit  of  £5,005,  which,  added  to  the  credit  balance  brought 
forward,  £1,855,  leaves  available  for  appropriation  £6.861.  The 
directors  recommend  the  j5w  rata  dividend  of  5  per  cent,  per  annum 
on  the  preference  shares,  amounting  to  £1,562,  placing  to  reserve 
fund  £3,000,  and  carrying  forward  £2,299. 

Penarth  Electric  Lig:litiii^  Co.,  Ltd.— The  directors 

report  that  the  accounts  for  the  year  1911  show  that  the  total 
expenditure  on  capital  account  was  £41,798.  The  gross  revenue 
was  £-1,254,  an  increase  of  £380,  and  the  expenditure  £3,111, 
leaving  a  balance  of  £1,143.  After  allowing  for-  interest  on  loans 
and  debenture  stock  the  profit  is  £285.  Deducting  the  debit 
balance  of  £49  brought  forward,  the  amount  at  the  credit  of  net 
revenue  account  is  £236,  and  the  directors  recommend  that  £200 
be  placed  to  depreciation  and  £36  carried  forward. 

Prospectus. — The  Neiv  York  Telephone  Cc—Messrs. 
Baring  Bros.  &  Co.,  Ltd.,  have  been  inviting  applications  for  the 
London  part  (£1,750,000)  of  an  issue  of  £4,000,000  (20  million 
dollars)  4i  per  cent,  first  and  sreneral  mortgage  bonds  in  this  com- 
pany at  »7i  per  cent.,  £260,000  is  reserved  for  Amsterdam,  and  the 
remaining  $10,000,000  for  the  U.S.A.  The  proceeds  are  to  be 
applied  to  repayment  of  advances  obtained  for  improvements  and 
to  the  acquisition  of  additional  property. 

Continental,  —  S^VITZERLA^-D.  —  La   Socicte   Franco- 

Suisse  pour  I'lndustrie  Electrique,  of  Geneva,  reports  a  net  profit  of 
£47,310  for  the  last  financial  year  ;  a  dividend  of  4i  per  cent,  ie 
being  declared, 

Victoria  Falls  and  Transvaal  Power  Co.,  Ltd.— The 

directors  have  declared  a  dividend  on  the  preference  shares  at  the 
rate  of  6  per  cent,  per  annum,  less  income-tax,  for  the  period  from 
October  15th  to  December  Hist,  1910. — Finaneier, 
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Felten  &  Gail  lean  me  Co. 

The  report  for  1911  of  the  Felten  Sc  Gailleanme,  Carlswerk, 
A.G.  of  Mulheim,  states  that  the  transfer  of  the  Frankfort  dynamo 
works  to  the  A. E.G.  was  completed  by  the  beij^inninjif  of  that  year. 
The  settlement  of  this  business  and  the  collection  of  debts  owing 
to  the  former  Frankfort  department  and  its  foreign  subsidiary 
companies  were  still  in  progress,  although  depreciation  had  been 
made  to  an  extent  corresponding  with  the  sacrifices  involved.  It 
was  intended  to  dt-vote  the  funds  thereby  rendered  available,  in 
addition  to  extending  and  improving  the  equipment  of  the 
Carlawerk,  to  the  acquisition  of  the  mining  and  ironworks  under- 
taking of  .1.  Collart  &  Co.,  of  Steinfort,  which  was  to  be  developed 
into  a  steel-producing  enterprise  capable  of  supplying  the  company's 
re()uirements  in  the  matter  of  semi-finished  st«el.  The  accounts 
show  the  following  figures  for  the  two  years,  although  the 
results  are  not  directly  comparable  owing  to  the  disposal  of  the 
dynamo  works  :—- 

1911.  1910. 

Share  capital £2,7.^0,000  £2,750,000 

Loan  capital 1,24L000  1,264,000 

Gross  profits  (manufacturing 

and  investments)  ...  509,000  570,000 

General  expenses       108,000  202,000 

Depreciation 92,000  11.3,000 

Interest  on  loans        55,000"  56,000 

Net  profits       192  000  122,000 

Dividend         165,000  110,000 

Dividend,  per  cent.    ...         ...  6  4 

The  report  states  that  the  turnover  of  the  Carlswerk  was  larger 
in  1911  than  in  the  previous  year,  and  prices  were  somewhat  better. 
During  the  year  the  wire  rolling  works  were  well  employed,  and  all 
departments  in  the  cable  factory  were  uniformly  and  well  occupied, 
whilst  the  rubber  factory  was  favourable  in  general.  The  number 
of  employes  and  workmen  at  the  end  of  1911  was  7,073,  as  com- 
pared with  6,883  at  the  close  of  1910  ;  and  a  satisfactory  develop- 
ment of  business  has,  so  far,  proceeded  in  the  new  financial  year. 


South  Metropolitan  Electric  Tramways  and  Li^htin; 

Co.r  Ltd. 

The  directors'  report  for  1911  states  that  there  was  expended  on 
capital  account  £4,206,  making  the  total  £505,743.  The  total 
revenue  from  all  sources  amounted  to  £59,223,  compared  with 
£55,579  for  1910  ;  the  expenses  were  £35,054,  compared  with 
£34,105  for  1910,  and  the  net  revenue  was  therefore  £2,694  more 
than  in  1910.  After  deducting  all  expenses  chargeable  to  revenue, 
including  payment  to  local  authorities  under  agreements  and 
interest  upon  the  debenture  stock  of  the  company,  and  after 
charging  profit  and  loss  account  with  the  sum  of  £3,000  provision 
for  renewals,  there  remains  a  surplus  of  £13,939  plus  £339  brought 
forward,  making  £14,278.  Out  of  this  the  directors  recommend  a 
dividend  at  the  rate  of  6  per  cent,  per  annum  on  the  preference 
shares  for  the  year  requiring  £10,174,  depreciation  and  reserve 
fund  £3,500,  carrying  forward  £604. 

The  gross  receipts  derived  from  the  working  of  the  tramways  and  light 
railways  amounted  to  £45.53U,  being  an  increase  of  £2,171,  and  the  working 
expenses  amounted  to  £24,U97,  being  an  increase  of  .£305.  'i  he  gross  receipts 
from  the  eltctricioy  supply  section  of  the  undertaking  (including  the  amount 
repiescnted  by  the  sale  of  eneigy  to  the  tramways),  amounted  to  .£12,783,  and 
the  working  expenses  to  £6,433.  The  receipts  fur  1911  exceeded  the  receiptu 
for  1910  by  £1,329,  whilst  the  working  expenses  were  £381  in  excess  of  thuse 
for  1910. 

The  total  number  of  units  sold,  including  194,797  supplied  to  the  tramways, 
was  836,122,  as  compared  with  748,710  in  1910.  The  units  sold  for  lighting  and 
power  purposes  were  641,825,  an  increase  of  84,677  units,  or  15  per  cent.,  com- 
pared with  1910.  The  number  of  consumers  was  1,365,  as  compared  with 
1,172,  an  increase  of  over  15  per  cent. 


The  meeting   was  held  on  Tuesday,   May  28th,   at    Electrical 
Federation  offices,  Kingsway,  Mr.  C.  6.  Tegetmeier  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  above  report,  said 
the  year's  operations  showed  an  improvement  upon  those  of  the 
previous  year.  The  surplus  upon  the  working  of  the  combined 
undertaking  had  amounted  to  £22,939  as  compared  with  £20,245 
In  1909  the  working  surplus  was  £16,113,  and,  in  1908,  £13,777, 
Although  the  progress  of  the  company  was  not  so  rapid  as  they 
had  hoped  and  anticipated,  and  they  had  a  long  way  to  go  before 
they  got  an  adequate  return  upon  the  capital  they  had  expended 
yet  they  could  find  encouragement  in  the  fact  that  the  growth  of 
the  company's  earning  power  was  steady  and  continuous,  and 
clearly  indicated  that  they  had  a  property  of  a  distinctly  impiovingf 
character.  Dealing  first  with  the  tramway  undertaking,  the 
traflSc  receipts  showed  an  increase  of  £2,l02,  and  they  carritd 
7,478,000  passengers,  as  compared  with  6,982,000  in  the  previous 
year.  The  greater  portion  of  that  increape  was  on  the  Pcnge 
section  of  the  lines.  The  development  of  the  district  served  ly 
the.  Croydon  and  Sutton  section  made  but  comparatively  slow 
progress.  A  considerable  portion  of  the  district  was  still  open 
country  and  furnished  very  little  intermediate  traffic,  and  it 
was  somewhat  surprising  that  with  the  many  natural  advantages 
and  attractions  it  possessed  the  district  had  not  more  rapidly  derc 
loped  for  residential  purposes.  That  development,  however,  would 
certainly  come  sooner  or  later  and  in  the  natural  course  of  things 
they  expected  it  to  be  facilitated  by  the  efficient  transit  facilities 
that  their  tramways  provided.  They  could  feel  fairly  sure  that  any 
growth  of  the  population  of  the  district  would  be  reflected  in  an 
increase  in  their  traffic  receipts.  The  working  expenditure  for  the 
tramways  showed  an  increase  of  £304,  and  it  was  satisfactory  to 


find  that  the  increase  in  receipts  of  42,102  had  been  e*med  at  this 
comparatively  slight  increase  in  expenses.     On  repairs  and  main- 
tenance  they  had  spent   the  considerable  sum  of  £.5,516  and  in 
addition  they  had  spent  £1,249  on  actual  renewals,  which  had  been 
charged  to  the  renewals  account.     The  whole  of  the  undertaking 
had  been  maintained  in  a  thoroughly  effi'-ient  state.     With  regard 
to  the  electricity  supply  portion  of  the  buniness  they  had  again  to 
record  fair  progress.    They  had  a  net  increase  of  1>$3  In  the  number 
of  consumers  and  an   increase  of  £1.216  in  the  sale  of  current  for 
private  lighting.     A  large  portion  of   that  increase  was  from  the 
supply  to  new   houses,  and   as  in  the  case  of  the  tramways   the 
growth  of  the  revenue  was  depandent  to  a  large  extent  upon  the 
residential  development  of  the  districts  they  served.     The  promising 
feature  of  the  company's  future  was  that  a  considerable  proportion 
of    their    extensive   area  of   supply   was  almost    ontouched    and 
furnished  the  possibility  of  very  large  expansion  in  the  lighting 
business.     The  capital  expenditure  during   the  year  amounted  to 
£4,206,    practically    the    whole    of     which    was    spent    on     the 
electricity    supply    section.     The    larger  proportion    of    that   ex- 
penditure,    £2,763,    was    for    the     cost    of    laying    new    mains 
to    serve    newly      built      houses.       Expenditure    of     that    kind 
was   in   most   cases   immediately  remunerative,  and    every    fresh 
consumer   on   the  line   of   mains   made  It  increatingly  so.     Their 
experience  was  that,  if  electric  light  was  available,  it  was  excep- 
tional for  any  other  form  of  illuminant  to  be  adopted  in  new  houses, 
but   although   the   economy   and  other  advantages  of  the  electric 
light  were  generally  recognised,  it  was  a  more  gradual  process  to 
secure  consumers  from  houses  where  gas  had  already  been  installed. 
The  working  balance  of  the  two  sections  amounted  to  £27,782,  or 
£2,814  more  than   the  preceding  year.     The  sundry  rpceipts  and 
interest  amounted  to  £909,  an  increase  of  £143.     On  the  other  side, 
administrative  and   general  expenses  showed  an  increase  of  £260, 
accounted  for  by  increased  insurance  premiums.     They  had  set  aside 
£  1,000  more  than  last  year  to  the  renewals  fund.     Tney  proposed  to 
place  £1,000   more  than  last  year  to  the  reserve  and  depreciation 
fund.   After  paying  a  year's  dividend  on  the  6  per  cent,  preference 
shares,  they  would  carry  forward  £603,  as  compared  with  £338  last 
year.     Practically  the  whole  of  the  increased  profit  for  the  year  was 
placed  to  their  two  reserve  funds,  which,  with  this  year's  additions, 
would   amount  to  £  17,030.     He  felt  sure  the  shareholders  wonW 
endorse  the  policy  of  the  directors  in  strengthening  the  company's 
position  and  looking  to  the  future  instead  of  making  a  larger  divi- 
dend distribution. 

Mr.  Emile  Garckk  seconded  the  motion,  and  the  report  was 
adopted. 


Paris  Metropolitan  Railway. 

The  report  for  1911  of  the  Compagnie  du  Chemin  de  Fer  Metro- 
politain  de  Paris  deals  at  some  length  with  the  works  executed  by 
the  City  of  Paris,  and  by  the  company  during  the  year,  and  also 
sets  forth  the  works  in  preparation.  A  slight  increase  took  place  in 
the  mileage  in  operation,  and  the  average  for  the  whole  of  the 
year  was  4377  miles.  Including  various  receipt.",  the  total  revenue 
in  1911  amounted  to  £2,170,000,  as  compared  with  £1,798,000  in 
the  preceding  year,  whilst  the  working  expenses  reached  £911,000 
as  against  £772,000,  The  ratio  of  working  expenses  to  the  receipts 
was  42  01  per  cent.,  as  contrasted  with  4211  per  cent,  in  1910  and 
42  83  per  cent,  in  1909.  After  deducting  the  share  of  the  City  of 
Paris— £712,000,  as  against  £580,000  in  1910— and  providing  for 
the  payment  of  interest  on  loans  and  other  charges,  the 
accounts  exhibit  net  profits  of  £342,000,  as  compared 
with  £296,000  in  the  previous  year.  A  dividend  has  been 
declared  at  the  rate  of  16s.  9d.  per  share  on  an  ordinary  share 
capital  of  £3,000,000,  this  rate   contrasting  with  16s.  per  share  in 

1910.  It  appears  that  the  average  receipts  per  mile  showed  an 
increase  over  the  previous  year,  when  the  traffic  was  seriously 
interrupted  for  a  short  time  in  consequence  of  the  inundations  ia 
January,  but  the  average  was  less  than  in  the  year  1909.  The 
company's  claim  against  the  City  of  Paris  in  respect  of  the  damage 
caused  by  the  floods  has  not  yet  been  settled.  The  number  of 
employ68  and  agents  of  all  grades  was  5,262   on  December  3l8t, 

1911,  as  compared  with  6,023  at  the  close  of  1910,  whUst  the 
amount  of  the  bonuses  paid  in  order  to  indr^  the  men  to  take  an 
interest  in  the  good  working  of  the  railway,  rose  from  £25,000  in 
1910,  to  £33,000  last  year.  The  passenger  tickets  issued  during 
the  year  totalled  305,311,995. 


Stock  Exchange  Notices. — Applications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotation  to — 

Consolidated  G^s,  Electric  Light  and  Power  Co.,  of  Baltimore— $700,000 
additional  common  stock,  in  shares  of  $1C0  each. 

Bhawinii^nn  Water  and  Power  Co. — Further  issue  of  $1,000,000  capital  stock 
in  shares  of  flOJ  each 

And  to  allow  the  following  securities  to  be  quoted  in  the  Official 
List — 

Aron  Electricity  Meter,  Ltd.— £100,000  5  per  centi  first  mortgage  cooTertible 
debentures  of  £100  each,  tios.  1  to  l.OUU, 

Cuban  Telephona  Co.— £l&5,U0u  additional  6  per  cent,  first  mortgage 
oonvtirtible  bonds. 

Bhawiuigau  H'aterand  Power  Co.— Further  issue  of  ££0o,460  1^  pet  centi 
perpetual  consolidated  mortgage  debenture  stock. 

Doulton  &  Co.,  Ltdi — A  finaucial  daily  states  that  the 
accounts  for  1911,  after  providing  for  debenture  interest,  and  £706 
for  depreciation  of  investments,  and  writ'ng  £500  off  goodwill, 
show  a  debit  balance  at  revenue  account  of  £9,782. 
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STOCKS  AND  SHARES. 


Fort- 

Beoeipts for 

No. 

Route 

Looality. 

night 

the 

of 

Total  to  date. 

miles 

ended. 

fortnight. 

wke 

open, 

£ 

£* 

£ 

£* 

Inc. 

Aberdeen     .. 

May  22 

2.955 

+ 

158 

51 

74,-;93 

+  8,<95 

14-4 

Ayr 

..    25 

426 

+ 

60 

2 

426 

—       70 

8 

, , 

tBath 

..    16 

881 

— 

286 

20 

14,751 

+      164 

14-75 

. , 

Birkenhead.. 

„    26 

2,205 

— 

49 

8 

8.6o9 

—     535 

13-6*' 

, , 

Birmingham  Corp. 

„    18 

20,814 

+  6,685 

7 

71,822 

+  19,721 

57-17 

, , 

Blackburn    . . 

>.    22 

2,857 

— 

16 

i| 

9,6i!9 

—     156 

14-62 

, , 

Blackpool  Corp.    . . 

,.    23 

l,2fl3 

+ 

6 

6,5J5 

-       49 

11-87 

, , 

Blackpool-Fleetw'd 

M    25 

885 

— 

19 

20 

7,5 13 

+      149 

8 

, , 

Bournemouth 

„    22 

8,3H9 

+ 

116 

7? 

13,385 

+      6t7 

21-95 

Bradford 

„    19 

10,875 

+ 

101 

7 

38,549 

-     574 

56 

1-2 

Brighton 

„    26 

1,974 

— 

106 

8 

7,7.i8 

-     281 

9-5 

,  , 

Bristol 

„    24 

13,785 

+  1,101 

132,471 

f  11,881 

30-5 

•• 

Brit.  Eleo.  Trao.  Co. 

Airdrie 

,.    17 

580 

+ 

141 

20 

5,605 

+  1,406 

8-65 

Barnsley  .. 

„    17 

388 

— 

2-i 

3,157 

—     330 

Barrow     . . 

..    17 

731 

+ 

187 

6,542 

+  1,664 

5-37 

Devonport 

..    17 

1,060 

+ 

121 

10,293 

+   1,587 

8-85 

Gateshead 

„    17 

2,061 

+ 

18 

19,t82 

—     147 

11-26 

Gravesend 

„    17 

412 

+ 

4 

3,933 

+      224 

6-5 

Greenock.. 

.,    17 

1,6=0 

+ 

123 

14,816 

+  2,098 

7-25 

Hartlepool 

,,    17 

542 

+ 

39 

4,769 

+      354 

6-72 

Kidderminster  . . 

..    17 

191 

— 

17 

1,8!!4 

+        83 

,  , 

tLeamington 

..    17 

23  i 

+ 

28 

2,930 

+      183 

Merthyr   . . 

>.    17 

3S1 

— 

52 

3,492 

—     852 

2-9 

Metropolitan     . . 

,,    17 

17,852 

— 

181 

168,676 

+  9,198 

22 

Middleton 

..    17 

706 

+ 

24 

6,01-J 

+        43 

8-5 

Mid. Joint  Com'tee 

M    17 

6,2i7 

+ 

142 

60,v24 

+  2,092 

Oldham— Ashton 

>.    17 

1.243 

+ 

9d 

11,516 

+      784 

9-13 

Peterborough    . . 

..    17 

253 

+ 

25 

2,306 

+      205 

5-31 

Potteries  . . 

..    17 

3,899 

+ 

37 

35,i5ti 

—  2,442 

29 

Rothesay  . . 

„    17 

235 

— 

17 

1,619 

+        9t 

2-75 

Southport 

,.    17 

585 

— 

48 

^,078 

+        77 

8-17 

8.  Metropolitan.. 

„    17 

1,712 

— 

15a 

15,52rf 

+      £80 

Swansea   . . 

>,    17 

2,140 

— 

19 

21,213 

+      206 

12-6 

Tynemouth 

„    17 

404 

— 

6 

3,275 

+          2 

3-75 

Weston-8-Mare  . . 

..    17 

173 

— 

43 

876 

—       32 

3 

tWorcester 

,,    17 

576 

— 

27 

5,0;  0 

+        28 

5-75 

Wrexham 

,.    17 

216 

+ 

20 

2,069 

+      226 

,  , 

Yorks.  Wool.  Dist. 

,.    17 

2,157 

+ 

30 

20,446 

+      598 

17 

Miscellaneous    . . 

„    17 

452 

— 

12 

4,140 

+      141 

Burnley 

„    25 

2,875 

+ 

181 

11-73 

Burton-on-Trent  .. 

„    26 

548 

+ 

22 

l',941 

+   "  14 

6-6 

•  • 

Bury 

„    26 

2,5t)5 

+ 

39 

10,706 

+      122 

22-5 

,  , 

Cardiff 

„    18 

4,580 

— 

121 

14,267 

-  2,421 

17-35 

^  , 

Chatham  and  Dist. 

„    23 

1,686 

+ 

29 

21 

16,548 

+      290 

14-98 

•  • 

Cork 

„    23 

1,021 

— 

118 

21 

9,496 

-       39 

9-89 

,  , 

Croydon 

»    17 

3,635 

— 

6 

12,616 

+        40 

11-6 

-75 

f  Darlington.. 

..    18 

225 

+ 

21 

1,449 

+         6 

4-87 

,  , 

tDarwen 

„    17 

227 

+ 

6 

1,897 

+        45 

4-36. 

,  , 

tDover 

„    18 

214 

+ 

7 

1,518 

-       69 

4-76 

•  • 

Dublin 

,,    24 

11,907 

+ 

391 

115,2-5 

+  7,548 

54-75 

,  , 

East  Ham    . . 

..    25 

2,133 

+ 

48 

'a 

8,480 

+      245 

7-87 

,  , 

Exeter 

,.    24 

6^7 

— 

49 

8 

9,436 

-      171 

5-5 

Glasgow 

„    25 

39,269 

-1,712 

.  , 

971,886 

+  43,453 

98 

-25 

Hastings 

„    28 

1,777 

— 

120 

. . 

,  . 

—     672 

19-3 

•  • 

IHuddersfleld 

,,    18 

2,024 

+ 

209 

7 

13,318 

—     263 

29-6 

1 

Hull 

..    25 

5,699 

+ 

293 

8 

22,335 

-     t67 

13-5 

1 

Ilkeston 

,.      9 

191 

— 

68 

6 

855 

-     427 

1  Ipswich 

.,    18 

394 

+ 

22 

7 

2,878 

+        78 

10'-6 

Eilmamook.. 

.,    18 

364 

— 

4 

,  . 

4-25 

Lancashire  United 

„    21 

2,795 

a. 

44 

2i 

25",7e6 

-     441 

39 

tLeede 

,.    18 

7,850 

+ 

595 

7 

52,065 

+  1,509 

112-7 

Leicester     .. 

,  , 

,  . 

,  , 

.. 

20 

Leith 

..    25 

1,3*9 

+ 

75 

1| 

1,007 

+        33 

8-72 

f  Liverpool  .. 

„    18 

11,926 

+ 

402 

19? 

230,911 

+  11,080 

116 

tL.C.O 

..    16 

88,151 

— 

856 

281,658 

-  1,281 

140-6 

"2 

London  United     . . 

„    25 

13.b09 

— 

454 

2i 

123,678 

+      870 

Lowestoft    . . 

..    25 

277 

— 

42 

84 

5,190 

—     129 

8-5 

Manchester 

„    25 

33,788 

+  1,042 

7 

115  378 

+  5,599 

105 

f  Newcastle.. 

.,    18 

4.290 

+ 

322 

,  , 

i8.760 

-     850 

31-3 

Newport 

„    18 

1,244 

— 

61 

7 

4  4ii8 

—     632 

7-25 

1  Oldham 

„    19 

2.049 

+ 

31 

8 

16,4U6 

+      233 

28 

t  Pontypridd 

»    18 

383 

— 

23 

7 

2,359 

-     703 

5'5 

t  Portsmouth 

„    11 

1,977 

. — 

116 

6 

12,425 

+      124 

15-75 

Preston 

„    22 

1,652 

+ 

38 

8 

6,19'.^ 

+      184 

10 

Rotherham  ..        .. 

„    22 

1,414 

+ 

76 

7? 

4,908 

-     176 

12 

Balford 

„    20 

10,031 

+ 

441 

7 

36,186 

+      983 

41 

I3heffleld    .. 

,.    21 

6,783 

+ 

373 

8 

49,4b9 

-     143 

40 

Southampton        . . 

.,    22 

2  362 

+ 

134 

7 

8,930 

+      605 

11 

Bontbend-on-Bea  .. 

..     16 

l,2y8 

+ 

199 

7 

4,a99 

+      707 

7 

iSonth  Shields      .. 

„    18 

615 

+ 

40 

7 

3.978 

—     121 

10-25 

Tyneaide  ...        .. 

Wallasey     .. 

»    22 

967 

+ 

36 

21 

9,253 

+      503 

11 

..    26 

2,1C0 

— 

79 

7f 

8.416 

—     .362 

8-72 

Walthamstow 

*,,    25 

1,E59 

+ 

86 

8 

6,162 

+      257 

9 

West  Ham.. 

,,    16 

5,484 

+ 

108 

6| 

17.9d9 

+      299 

16-4 

1  Wolverhampton.. 

>,    22 

974 

+ 

84 

8 

7,233 

+        65 

13-76 

1 

Oen.  London  Rly... 

,,    25 

6,571 

-1,137 

21 

98,008 

-11,660 

6-82 

•  • 

City  &  8.  Lon.  Rly. 
Dublin-Lucan  Rly. 

„    26 

5  DOS 

— 

210 

21 

€6,089 

—  4,397 

7-26 

»• 

„    24 

803 

+ 

12 

21 

2,669 

+        67 

7 

•  « 

G.N.  and  City  Rly. 

„    25 

8,145 

+ 

266 

21 

84.698 

+  2,064 

8-5 

•  • 

tL'pool  Overh'dRly. 

„    19 

1,609 

+ 

126 

,  , 

30,036 

+  1,876 

6-6 

f  • 

•t  Llandudno-Col.  Bay 

»    17 

209 

+ 

10 

24? 

3,915 

+      220 

65 

•  • 

Lond.  Eleo.  Ry.  Co. 

>.    25 

26,910 

+ 

185 

21 

297,8  0 

+  8,6i5 

21-25 

•  • 

Mersey  Railway    . . 

H    25 

4.181 

+ 

164 

21 

43,402 

+         6 

4-5 

•  • 

Metropolitan  Rly... 

„    26 

88,6  0 

— 

217 

21 

8)5,f96 

-  9,977 

25-75 

«• 

Met.  Diatriot  Rly... 

M    25 

24,847 

4  1,091 

21 

262,588 

4  10,6S9 

26 

•  • 

i  \nglo-Argentine . . 

„    20 

50,315 

+  2,.S42 

1,031,603 

+  89  078 

•  • 

^Auckland    .. 

April    5 

17,472 

+  1,088 

172.044 

+  18,496 

28-8 

•  • 

Bombay  (B.E.^D.)  .. 

„    25 

6,285 

+ 

594 

i7 

61,426 

+  8,197 

•  • 

•  • 

SBrisbanp     .. 

,  , 

,   . 

•  • 

•  • 

Brit.  Columbia  Rly. 

,  , 

, 

•  • 

a  • 

•  • 

•  • 

•  • 

•  • 

Calcutta 

May  25 

7,264 

+ 

12 

•  • 

•  • 

•  • 

•  • 

Cape  Electric  T.Ld, 

•  • 

,  . 

,  , 

•  • 

.  , 

•  • 

SKalgoorUe.W.A... 

April 

8,084 

•  • 

4 

12,036 

•  • 

ao-5 

•  • 

JLisbon 

,  ^ 

, , 

,  , 

Madras        ..        .. 

April  80 

1.708 

+ 

'l44 

18  067 

+  1,167 

18-5 

•78 

IMontevideo 

April 

28  0  4 

+  2  778 

6 

lS5,8ta 

+  19,185 

•  • 

tPerth(W.A.)       .. 

May  17 

1,936 

+ 

891 

•  ■ 

87,802 

f  5,867 

» 

•  • 

Tuesday  Evening. 

The  stock  Exchange  returned  from  its  holiday  without  much 
bullish  enthusiasm.  Markets  had  pone  ajjainst  holders  so  badly 
last  week  that  apprehension  of  a  diflBcult  settlement  on  Friday 
next,  May  .31st,  was  rife.  The  strike  of  transport  workers  aroused 
alarm  lest  the  trouble  should  spread  to  the  railways,  and  Home 
Railway  stocks  have  been  extremely  flat. 

Severe  liquidation  in  Metropolitan  Consolidated  caused  the  price 
to  drop  abruptly  to  62  at  one  time,  from  which  there  was  a  smart 
rally,  though  the  recovery  was  not  fully  maintained,  and  on  the 
week  the  price  is  5|  lower  at  62i.  A  statement  is  in  circulation  to 
the  effect  that  the  Speyer  grroup  will  take  over  the  Metropolitan 
Company  on  the  basis  of  a  3^  per  cent,  dividend  on  the  Consolidated 
stock,  and  if  this  should  be  correct,  Metropolitans  ought  to  stand 
in  the  neighbourhood  of  70 — that  is  to  say,  yielding  a  return  of 
.5  per  cent,  on  the  money.  Nothing,  however,  has  been  announced 
officially,  and  it  will  be  remembered  that  quite  recently  a  denial 
was  forthcoming  from  the  Speyer  group  as  to  certain  negotia- 
tions being  in  course  whereby  4  per  cent,  would  be  guaranteed 
to  the  Ordinary  stockholders.  City  and  South  London 
has  been  extremely  flat,  and  the  stock,  after  its  drop  to  33i,  begins 
to  look  somewhat  attractive.  Districts  are  down  'S.  Central 
Londons  broke  away,  and  East  Londons  crumbled  to  7f  :  while, 
amongst  the  steam  electricity  stocks,  Brighton  Deferred  has  been 
hammered  down  below  par. 

Underground  Electric  Ordinary  fell  back  Ts.  6d.,  the  Is.  "  A  " 
shares  maintaining  a  certain  amount  of  steadiness  at  15s.  middle. 
The  company's  Income  Bonds  shed  2.  Market  nervousness,  aroused 
at  first  by  the  magnitude  of  the  bull  account,  was  naturally 
accentuated  by  the  threatening  outlook  in  the  labour  world,  but 
there  are  shrewd  observers  who  think  the  slump  in  prices  has  gone 
far  enough  already. 

Electricity  Supply  shares  are  easier  as  regards  City  of  Londons, 
where  the  Ordinary  and  Preference  both  fell  i  upon  further 
realisations  by  some  of  the  staler  bulls.  London  Electrics  are  also 
down,  the  price  falling  -^  to  If  middle.  This  may  be  due  to  a 
possible  line  of  shares  hanging  over  the  market,  and  in  spite  of  the 
greater  demand  that  has  recently  arisen  for  most  of  the  Supply 
Companies'  shares,  to  deal  in  a  thousand  or  so  is  not  always  easy. 
Counties  are  steady  at  lOJ  middle,  and  there  is  no  movement  in 
Charing  Cross. 

Of  the  Latin-Canadian  varieties,  the  big  jump  in  Sao  Paulo  Trams 
of  13  points  last  week  has  been  followed  by  a  fresh  rise  of  7, 
which  has  brought  the  price  up  to  244^,  with  anticipation  making 
certain  of  an  increase  in  the  dividend  before  long.  Rio  Trams, 
after  showing  a  certain  amount  of  weakness,  spurted  to-day 
(Tuesday),  and  buyers  gave  up  to  138  for  the  shares.  On  balance, 
the  quotation  shows  an  advance  of  3  to  137.  The  very  substantial 
advance  in  Mexican  Light  and  Power  Common  brought  in  a  few 
profit-takers,  with  the  result  that  the  price  has  slipped  back  a 
couple  of  points.  But  Mexican  things  as  a  whole  are  steady,  and 
the  market  is  firm  enough.  Bonds  in  this  section  are  still  in 
considerable  demand.  An  issue  which  will  be  made  in  the  course 
of  possibly  the  next  few  days,  is  one  of  $4,000,000  first  mortgage 
5  per  cent,  gold  bonds  at  90  in  the  Consolidated  Cities  Light,  Power 
and  Traction  Company.  With  the  bonds,  S800,000  Common  stock 
is  offered  at  $30.  Advance  subscriptions  are  being  secured  now. 
preparatory  to  a  public  issue  very  soon,  the  early  birds  of  course 
getting  a  cash  consideration  as  well  as  a  little  e.stra  through  the 
issue  of  Common  shares.  Shawinigan  Water  went  back  2  after  its 
substantial  improvement,  but  the  other  Latin-Canadian  issues  have 
held  their  rises  well. 

The  Telegraph  market  finds  its  chief  excitement  in  the  mercurial 
movements  of  Marconis.  This  time  last  week  the  price  was  6J  : 
it  has  been  down  to  4f ,  and  is  now  up  again  to  5|.  American 
Marconis  have  kept  an  eighth  or  so  under  2,  and  are  not  likely  to 
make  much  headway  on  this  side  of  the  special  settlement. 
Canadian  Marconis  at  24s.  are  a  couple  of  shillings  above  the  ' 
lowest,  the  market  in  all  these  shares  being  very  timid,  and 
responsive  to  comparatively  small  lines  of  shares  purchased  or  sold. 

West  India  and  Panama  shares  are  still  dull.  Great  Northerns 
fell  2!js.  Anglo-American  Telegraph  Preferred  gained  a  further  4. 
West  Coast  of  Americas  have  fallen  a  similar  amount.  Dealings  in 
National  Telephone  Deferred  stock  have  been  mainly  on  account  of 
speculators  who  wanted  to  get  out,  though  when  these  sales  were 
absorbed,  the  market  rallied,  and  the  price  is  2 J  down  on  the  week. 

The  Manufacturing  group  is  so  steady  as  to  be  almost  negligible. 
British  Insulated  Ordinary  rose  os.,  and  Babcock  Preference  are  a 
trifle  better.     Except  for  these,  there  are  no  quotable  changes  to  ■ 
reco/d. 


*  Compared  with  the  ootreeponding  period  of  1911. 
t  Includes  horse,  steam  and  other  raoeipta. 


f  One  week  only. 
I  One  month. 


Rustou,  Proctor  ii  Co.,  Ltd. — Aftxjr  paying  prefer- 
ence dividend,  and  8  per  cent,  per  annum  on  the  ordinary  shares. 
£25,000  is  transferred  to  reserve  and  equalisation  of  dividends 
account,  and  £14,930  is  carried  forward. 

Lima  Light,  Power  and  Tramways  Co.,  Ltd, — The 

directors   announce  a  dividend  of   Ij   per  cent,   for  the  quarter 
ended  March  Slst. 

Mackay  Companies. — The  directors  have  declared  the 
resrular  quarterly  dividend  of  H  per  cent,  on  the  common  shares. 
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SHARE     LIST     OP     ELECTRICAL     COMPANIES 


E56LISH    ELECTRICITY    SUPPLY    AM)   POWER    COJTPAJIES. 


NAMB. 


Bonmenionth  A  Poole,  Ord.     . . 

Do.    H  %  Pref 

Do.    Second  6  %  Pref. 

Do.    4i  %  Deb.  Stock  . . 
Brompton  A  Kengington,  Ord... 

Do.    7%  Cum.  Pref 

Central  Electric  Supply,  i  %\ 

Onar.  Deb.  J 

Charing  CroBB,  West  End  A  City 

Do.    li  %  Ciiin.  Pref 

Do.     "  City     Undertaking  "  1 
H  %  Cum.  Pref.  J 

Do.  Do.      %Deb 

Chelsea,  Ord.         

Do.    4i%Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
Connty  of  London,  Ord 

Do.    6%  Pref 

Do.    4)  %  Deb 

Do,    4i  %  Second  Deb. 
Edmandfion'8,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    4i  %  First  Mort.  Deb.  . 
Folkestone 

Do.    6  %  Cum.  Pref.    . . 

Do.    4i  %  First  Deb.  . . 
Hove 


Stook 

or 
Share. 


10 

10 

10 

Stock 

6 

6 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
6 
6 
100 
6 
6 
100 
6 


Dlrldends 
(or 


1910.11911 

H  a 

6 


6 

*i 

10 
7 


6 

*i 

4 

6 

^ 

6 

6 

*i 

6 
6 

Nil 
Nil 

6** 
6 

4i 
9 


.5t 

7 


6 


4 

6 

*i 

8 
6 
6 

«i 

6 

6 

Nil 

Nil 

6 

4i 

9 


ClodnK 

Quotations 

May  28th. 


lOf—  11 
100  —102 


99  —102 
4i—    5 

95  —  98 

H-    *i 

98  —101 
20  —  22 
16i—  IH 

119  —123' 
101  —104 
log-  11 J 
111-  IIJ 
108  —110 

99  —102 

i-     i 

3—    3* 
86  —  89 

93  —  96 
6^    7 


RlM 

+  or 
Fall 


+  1 


PreMnt 

Yield 

p.o. 


£  s.  a. 

6    4  9 

4  12  2 

6    9  1 

4  8  8 

5  14    8 

4  6    2 

8  18    5 

5  0    0 
4  14    9 

6  a  10 

4    18 
6    2    7 

4  9    1 
3  la    9 

3  4  10 
1    4 

6  7 

7  10 
3  7 
1  10 

8  3 
Nil 
Nil 

6    12 
6    3    1 

5  5    3 

4  13    9 

6  8    7 


HAMB* 


ViriimOt 
tot 


Kensington  A  Knlghubridge,  Ord 

Do.     4%  Deb 

Kent  Elec.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    4i%  Cam.  Pref 

Do.    ii  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland   Electric  Conporation ) 

4i  %  First  Mort.  Deb.  I 

Newcastle-on-Tyne  5  %  Pref.,  1 

Non-Cum.  | 

North  Metropolitan  Power  Sap- 1 

ply,  6  %  Mortgages  (Red.)  j 

Netting    Hill,    6  %  Non-Cam.  i 

Pi-ef.  / 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8*  %  Deb 

Smithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    6  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    H  %  First  Deb.  Stook  . . 
Urban,  Ord 

Do.    5%  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb. . , 
Westminster,  Ord, 

Do.    4i  %  Cum.  Pref 


Cloalnc  Riae  Preaea 
Qootetioiia  •»-  or  Yield 
May  9Bth.    ;  FaU       p.e. 


100 


100 

10 
6 

e 

6 

100 

6 

4 

100 

1 

100 
6 
6 

100 
6 
6 


4 

4 

6 

6 

6 

$ 

•  • 

« 

-** 

3 

98-96 


10 
7 

N^ 
6 
6 
7 

*i 

6 
6 

4         . 
10       10 

4     4 


97  —100 

lOi-UJ 

-,      «*- 
10    I      8  —    _. 

7    I      6i-    7! 

"_       86  —  87 

6        at   8| 

6         99  —103 

7 

4 


Jfc=J^- 

4=4 

8C  -88 

8^    9 
6J-    6i 

J  ■.  d. 

6  16  a 

4  4 

5  7 
8  15 

5  14 
4    4 

6  1 
4  14 
4  6 
8  19 


4  U  10 

5  0    0 

6  0    0 


6    6 

•  18 
6  14 
4  15 
4    0 

«  8 
4  13 
8  1 
4  U 


6    3    8 
6  11    1 

4    4    8 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Oen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Eleo,  Lt.  and  P.  of  Cochabamba,  \ 

6  %  Bonds  j 

Eleo.  Supply  Victoria,  5  %  Ist ) 

Mort.  Deb.  J 

Eleo.  Dev,  Ontario,  6   %   1st] 

Mort.  Bonds ) 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaniinl8tlquiaPower,6%  Q.  Bs. 

Madras,  Ord 

Melbourne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do,    6  %  iBt  Mort.  Gold  Bds. 


S" 

6 

6 

6 

84 

^ 

6 

6 

5 

100 

6 

6 

$100 

7 

7t 

8100 

7 

7 

1 

8 

8+ 

100 

6 

.. 

100 

6 

6 

100 

6 

6 

8600 

6 

6 

10/. 

Nil 

1 

6 

6 

8500 

6 

6 

6 

,  , 

,  , 

100 

6 

6 

, 

6 

6 

8100 

4 

4 

$100 

7 

7 

6 

6 

5f-    5. 
7|—    7|xd 
5—5? 
954-  974 

112  —116 

118  —122 

H-   a 

94  —  97 
954-  974 

83  —  86 

92  —  94 


F,f 


103  —106 

101  —107 
874—  894 
89  -  91 

104  —106 
96-98 


6  2a 

.. 

6    9    8 

, 

4  15    3 

+1 

5    2    7 

6    0    8 

,  , 

6  14    9 

,  , 

3    4    0 

.. 

5    3    1 

•  • 

6    3    1 

.- 

6  16    S 

,  , 

5    6    5 

Nil 

,  , 

8    6    0 

•  • 

4  15    3 

+1* 

4  i.S    6 

6  11    9 

-2 

4    8    0 

6  12    1 

6    3    0 

Monterey  Rly.  Light  &  Power, ) 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  ) 

Ist  Mort.  Deb.  J 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    4*  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Ctuz  Lt.,  P.  and  T.,  6  %  ) 
1st  Mort.  Deb.  j 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.. ) 
Ist  Mort.  6  %  Oold  f 


100 

6 

6 

$100 

7 

8 

8500 

6 

Stook 

10 

10 

Do. 

6 

6 

Do. 

6 

6 

100 

4 

4 

8100 

4 

6t 

$500 

6 

6 

Stock 
Do. 

'4 

a 

100 

6 

6 

1 

NU 

Hid. 

100 

6 

6 

88  —  90 
311  -216 

89  —  41 

240  —250  id 
109  —114  xd 
103  —105 

99  —101 

140  —144 
10^4—1104 
1024— llM*  sd 
1004—1024 

934-  944 

*-     ii 

1064-1074 


+  i 

+  3 


—a 


6  11   1 

8  14    6 

la  8  10 


4    0 
6    6 


4  16    3 

4    9    1 

8    9    6 
4  10    6 

4    6    3 

4  7  10 

t    6  10 

5  11    7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


AmaEon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese   Tel.,  6  %  1 
Mort.  Deb. ; 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  Umted  States  Cable 
Direct  W.  India  Cable,  44  %1 
Reg.  Deb.  j 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  B.   Africa  Tel.   4  %) 
Mt.  Db.  Mauritius  Sub.  j 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  . , 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum,  Partic.  Pref. 


10 

Nil 

4t 

stock 

6 

6 

8100 

8 

8t 

$1000 

4 

4 

Stock 

83 

8 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

6 

6 

6 

7 

.. 

Stock 

4 

4 

10 

6 

6f 

10 

10 

10 

6 

4 

4+ 

6 

10 

10 

10 

4 

5 

100 

4 

4 

Stock 

7 

6+ 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

6+ 

Stook 

4 

4 

36 

4 

4 

10 

m 

6t 

10 

6 

6 

10 

18 

18 

36 

18 

6t 

8100 

6 

6t 

8100 

4 

4 

1 

6 

,  , 

1 

16 

•  • 

U—    71 
974-  99« 
148  —150 
95  -  97 

65  —  67 
108  —109 

251-  25X 

102  —104 

73-  8 
824—  844 

94—  104  xd 
164-  174  xd 

at-  Si 

7i-    7| 

74-  8 

99  —101 

136  —138 
80  —  82 
994—1014 
12|-  13i 
99  —101 

97  —100 

lOJ-lia 
13  —  18 

28J—  29 

66  —  58 
87  —  90 
69  —  72 

4J—    5 


•  • 

6    0    6 

-4 

6    6    8 

4    3    6 

4    9    7 

+  J 

6  10    1 

6  16    0 

4  16    2 

4  10    4 

4  14    8 

6  14    3 

6  14    8 

6    6    8 

-J 

6    9    0 

6    6    0 

-4 

4    9    1 

6    1    1 

4    4  10 

8  18  10 

6    6    8 

8  19    8 

4    0    0 

6    6    6 

4    9    0 

-IJ 

6    10 

6  13    1 

6  11    1 

6  11    1 

—  '[ 

—  4 

•  • 

•  • 

Monte  Video  Telephone,  Ord. . . 

Do.    5%  Pref 

National  Telephone,  Pre!. 

Do.    Def 

Do.    6  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  4i%  Gen.  Bnds. 
Oriental  Telep.  ana  Elec. 

Do.    6%  Cam.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Guar.  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red. ) 
Unitea  River  Plate  Telephoue 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debe.,  1  to  1,600) 
gnar.  by  Bras.  Sub.  Tel.  j 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  and  Pref, 

Do.    6  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  tk  %  Fdg.  Bonds 


1 

6 

1 

6 

stook 

6 

Do. 

8 

5 

6 

100 

4 

1 

8 

1 

8 

Stook 

4 

Do. 

8 
Cert. 

Stook 

6 

5 
94 


H 
6 
34 


6    I      1-    H 

8       100  — l(d 
6    ;  IS04— 15J4 
6         6A-    6A 
100  — !"■ 


4 

8 
6 


6f 
8 


-101 


100 

4 

4 

10 

11 

1} 

10 

8 

6 

10 

6 

6 

100 

6 

6 

10 

7 

6t 

stook 

4 

4 

$1000 

4 

4 

89-91 
994— lOli 
11  —  114 

127  —180 

99  —10. 

8  I  7|—  7t 
6  I  6|—  6$ 
34        It-    IS 

044—  974 

11 

srj-    lOJ 

1024— 104* 

laj-  133 

96  —100 
100  — lOS 


H 


-I 


—  rt 


6    6    8 
S  10    6 


47a 

4  IS  0 
4  16  0 
4    8    0 

8  18  10 

3  9    7 

4  13    4 

4    9    1 

6    1     7 

4  8  11 
4    S    4 

4    3    1 


4    7  0 

6    9  1 

6  17  1 

4  16  8 

6    3  9 

4    0  0 

4    7  6 


*  Unleaa  otherwlae  stated,  all  sharea  are  foUy  paid. 


f  Interim  dividend. 


C^n^lxa.'ued    ovu    raesKC    psMfe 
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SHARE    LIST    OP    ELECTRICAL    COMTAJXlES.-CCbniinwd.) 


ELECTRIC   RAILWAYS   AND   TRAMWATS.—HOME. 


KAMB. 


Bath  Trams,  Pref .  Ord.  . . 

Do.    B%Pref 

Do.    4^  %  Deb 

Brit.  Eleo.  Trac,  6  %  Pref. 


Do.  Deferred 

Do.  6%Cum.Pr'f. 

7%  Non-Cum.  Pr'f. 

6%Perp.  Deb.      .. 

4J  %  2nd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4%  Deb 

City  &  Bouth  London,  Ord, 
Do.    6%  Pref.,  1891    .. 
Do.         1896    .. 
Do.         1901    .. 
Do.         1903    .. 

4%Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.  . . 

London  Eleo.  Railw'ys,4  %  Deb. 

London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 
for 


1910. 
Nil 

6 

4i 


6 

*4 

8 
4 

a 

4 

li 

6 

5 
5 
6 
4 

6 

Nil 
Nil 


% 
4' 
6 
4 

Nil 
4 


1911. 

Nil 

6 

*4 


6 

4i 

8 
4 

a 

4 

18 

6 

6 

6 

6 

4 

6 

6 

a 


Closing 
Quotations 
May  28th. 


■52 —      hi 

1  I 13 

IB —  IB 

78  —  83 
lOi-  124 

64-    84 
92  —  94 
44  —  48 
94  —  97 

79  —  88 
77  —  79 
84  —  86 

77  —  79 
101  —103 

33  —  34 

108  —110 

104  —106 

104  —106 

103  —105 

99  —101 

10|—  Hi 

1|-    If 

i-     i 

71  —  76 
2i-  21 
75  —  80 
83—85 
97  —  99 
41-    5i 

78  —  81 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

, , 

NU 

6    8    1 

, , 

5    8    5 

-i 

•• 

.. 

6    7    8 

*  * 

6  'a    1 

6    8    5 

—4 

3  16    0 

—2 

4  13    0 

-4 

2  10    8 

3  17    8 

—4 

4  15    7 

4  11    0 

4  15    3 

4  14    4 

4  15    3 

8  19    3 

5    2    2 

Nil 

8    0    0 

5  18    5 

4  11    0 

5    0    0 

5  17    8 

4    0  10 

-  i 

4  18    9 

NAMB. 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands    . . 

Do,    84%  Deb 

Do.    8i%Pref 

Do.    84  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44  %  First  Pref 

Do.    3|%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    5%  Pref 

Do.    44  %  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Eleo.    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6  %  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


Dividends 
for 


4i 
lit 


*i 


Closing 
Quotations 

May  28th. 


62i—  62J 
66  —  68 

89  —  91 

86  —  88 

87  —  89 
40  —  404 

144  —146 
96  —  98 
99  —101 

90  —  92 
76  —  78 

4—      i« 


—100 

98  —100 

r  i' 

87  —  90  xd 

I-      i 
72  —  77 
8|-    4 

99  —101 

88  —  90 


2^ 

80 


t4 

I  —  84 


Rise 

+  or 
Fall 


-5i 
— 1 


-3 

+i 


Present 

Yield 

p.o. 


£  B.  d. 

2  19  9 
4    4    7 

3  16  11 
3  19    7 

3  18 
Nil 

4  2 
4    1 

3  19 

4  17  10 
4  9  9 
6    0    0 

Nil 
6  10    6 

4  10    0 

5  0    0 


6  13  4 

5  0  0 

6  17  2 
6    4  0 

Nil 

4    9  1 

Nil 

Nil 

6    7  2 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref,     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do,    44  %  Deb 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref. 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44  %  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do,    44  %  let  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4|%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Eleo.  Rly.,  5  %  Bonds 
Kalgoorlie  Elec.  Trams  . . 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 

6 

6* 

6 

6 

5* 

100 

4 

4 

100 

*h 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

*4 

100 

6 

6 

6 

8 

8 

6 

6 

6 

100 

^ 

44 

100 

8 

8+ 

100 

6 

6 

100 

6 

6 

40 

4 

4, 

100 

4 

4 

100 

4: 

4, 

5 

6 

7 

6 

6 

6 

100 
1 

nI! 

a 

6 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

,  , 

100 

6 

6 

100 

6 

6t 

m-  5.- 

95  —  96; 

102  —104 
104  -106 
104  —106 

Hi-  Hi 

98  —100 

99  -101 
9  -    9J 
4J-    5i 

100  —103 
140  -144 
125  —128 
HI  —114 
98i-1014 

103  —105 

104  — 1C6 
6i—    6i 

100  —103 

g a 

101—  103 
94  —  98 

101  —104 

91  -  94 
56  —  60 


6    0    0 

5    6    0 

, , 

4    2  11 

,  , 

4    6    7 

+  1 

4  14    4 

4  14    4 

+  i 

6    3    3 

4  10    0 

,  , 

4  19    0 

4    4    3 

4  15    3 

,  , 

4    7    5 

5  11    1 

—    h 

4  13    9 

,  , 

4    7    9 

•  • 

4    8    8 

«  • 

4    5    9 

,  , 

4    5    0 

5    5    8 

,  , 

4  16    5 

•  • 

4    7    5 

4  io    6 

4  17    3 

6    2    0 

4  16    2 

Nil 

6    6    6 

10    0    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    5  %  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  5  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5  %  iBt  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb, 


1 

1 

6 

6 

1 

64 

6 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

5 

6 

$1000 

6 

6 

8100 

7 

7 

,  , 

5 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

5 

1 

24 

100 

5 

6 

6 

6 

6 

100 

4* 

44 

$100 

44 

5t 

.  , 

5 

5 

100 

6 

6 

8100 

10 

lot 

S500 

6 

6 

100 

5 

6 

100 

6 

5 

6 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

4i 

4-     i 

|S —    1 

1  —    li  xd 

1-    li 

95  —  99 

100  —102 

+  1 

93  —  96 

,  , 

1024-1044 

-*-  i 

121  —123 

—  J 

96  -  98 

,  ^ 

1034—1054 

7-71 

5—54 

100  — 102xd 

lA-    l^B 

101  —104 

51-    51 

99  —101 

136  —138 

43 

1031— 104| 

99  —100 

+  i 

242  —247 

+7 

1054—1074 

+  4 

79  —  82 

93  —  95 

54—    6 

5-    5i 

100  —103 

103  —105 

13  10 
2    0 


18 


6  15 


9 
7 
4 
0 
4 

a 

8 
1 
6 
6 
0 
0 
0 
1 
3 
11 
3 
1 
9 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  Wilcox 

Do.    Pref 

B.I.  &  Helsby  Cables      . . 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Bruah,  7%Pref 

Do,    5  %  Prior  Lien  Deb.     . . 

Do.    4A  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Eref 

Do,    Leb 

Castner-Eellner 

Do.    Deb 

Orompton  &  Co 

Do,    Deb 


1 

Nil 

6 

1 

9 

6 

1 

26 

38 

1 

6 

6 

5 

10 

10 

5 

6 

6 

100 
100 

^ 

'i 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

,  , 

1 

Nil 

,, 

a 

Nil 

,  , 

100 

5 

5 

100 

4< 

*i 

100 

4, 

^ 

6 

15 

10? 

6 

6 

5 

100 

^ 

44 

1 

17} 

ao 

100 
8 

i 

»^ 

100 

6 

6 

.8 


i- 


63-      61 

14-    n 
7-  74 

6  —    6i 

101  —103" 

914—  9ih 

63  —  66 
100  —103 

1/6-2/- 

6/-  -ei- 

0-      i 
774—  824 

64  —  59 
87  —  12 
103—  uixd 

6  —    6i 

994—1014 

3*—    3J 

105—109 

i-     3 

68  —  68 


7    7    8 

7    a    2 

4    4     7 

f^ 

3  13  10 

+  J 

6  13    4 

4  12    4 

,  J 

4    7    5 

4  15    3 

Nil 

6    13 

■ii 

6  16    6 

Nil 

Nil 

Nil 

,, 

6    1    3 

, , 

7  10    6 

^ , 

10  14    4 

6  10    5 

4  16    8 

, , 

4    8    8 

5    6    8 

,. 

4  10    7 

, , 

Nil 

7    7    1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  je3  paid 

Do.    fully  paid  .. 

Do.    4  %  Deb 

Do.    5  %  Second  Deb, 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.    . . 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

6 

1 

6 

6 

100 

*4 

44 

6 

Nil 

6 

Nil 

,  , 

100 

4 

4 

100 

5 

6 

a 

Nil 

24+ 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

lot 

6 
100 

a 

8 

10 

10 

10 

6 

5 

la 

ao 

lot 

100 

4 

4 

1 

Nil 

,. 

6 

Nil 

, , 

100 

4 

4 

t_ 


97  —100* 

*-   i 

15-    2i 
68  —  72 
75  —  78 

if-    2 
'I-    8i 
94  —  96 
9-94 
86  —  90 
llj—  124 
4jti-    5i\ 
103  —105 
84-    9§ 
9i-10i 
34  —  36 
994—1014 
•%-      A 
4-    1 
59  —  61 


6    8    1 

6  12  11 

4  10    0 

Nil 

Nil 

6  11     1 

6    8    2 

7    0    0 

8    6    8 

6    4a 

6    6    3 

4    8  11 

6    0    0 

4    6    9 

4    5    9 

4  17    7 

6  13    4 

4    9    0 

Nit 

Nil 

6  11    a 

*  UnloBB  otherwise  stated,  all  sharei  are  folly  paid,     f  Interim  dividend. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    APRIL.    1912. 


ALTROnoH  not  bo  imposinff  at  first  night  aa  the  previouK 
month's  fiifurcB,  the  April  exports  of  electrical  material  reached 
the  BstiBfactory  level  of  £403,328,  or  excludintr  telegraphic  bueineBB, 
£374,765,  which  wa«  somewhat  better  than  the  fijfure  for  March, 
when  the  total  of  the  exports  reached  £821,970,  but  included 
practically  £450,000  worth  of  telegraphic  buBiness. 

The  feature  of  the  export  Hection   iB  the    £93,000  worth  of  cable 
exported,  a  third  of  the  amount  ^oin^  to  Japan,  but  the  machinery 


BCctionM,  which  reached  approximately  £150,000,  were  alao  at  a 
Batiitfactory  level. 

The  impwrt*  for  the  month  amounted  to  £198,03'<l,  showing  a 
considerable  tallmt;  off  an  compared  with  March,  when  the  total 
wag  £248,651.  The  re-exports  at  £JM,504  were  an  improvement  on 
the  £23,374  re<x)rded  in  the  previous  month. 

Our  best  customer  durint;  the  month  was  Japan,  while  attention 
may  also  be  drawn  to  India,  Canada  and  our  Auntralian  markets. 


Registered  Exports  of  British  and  Irisli  Electrical  Goods  from  the  United  Kingdom. 


Destination  of  exports  and  ooontry  congigning 
imports. 


o  C3  <e 
•r  *  — 

H 


8  o 

tf  o  a 

S2| 

<»  S  3 

a 


^ 


a 

^  c  £ 

-Bg  I 
■E-SS 

e^  et 
63 


* 

•2a 

o  — 


A    i 
°§    ' 

k  s  ^ 
f     * 

Una. 

•~  p.     I 

^1  ! 


e 

o 
e      I 

«.  c 


H 


•r  ® 


«  e  «' 

O   3   C 


-I 


H 


•is 

i2s 


s 

.S 


e  ^i      i-  i  " 

,a  «.S  I   «--=  a. 

o  *  s  , 


Russia,  Sweden,  Norway  and  Denmark 

Germany 

Netherlands,  Java  and  Dutch  Indies 

Belgium 

J  T&<IlC6    ■••  •••  •••  •••  •••  ••• 

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Roumania  and  Turkey 
Channel  Isles,  Gibraltar,  Malta  and  Cyprup... 

U.S.A.,  Philippines  and  Cuba 

Canada  and  Newfoundland  ...         

British  West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America  

Peru  and  Uruguay      

v>Oli6   ••■      •■•     •••     •••      •••     ••• 

x3TnZll       •••  ■■•  •••  •••  •••  •■• 

Argentina         ...         

Colombia,  Venezuela  and  Bolivia      

Egypt,  N.  Africa  and  Persia... 

British  West  Africa    ...         

Rhodesia,  O.R.C.  and  Transvaal 

Cape  of  Good  Hope 

iM  uXcll   •••     •••     •■•     ■■•     •••     ••• 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa  ... 
French  African  Colonies  and  Madagascar  ... 

China  and  Siam  

Japan  and  Korea 

J,IlClla»   •••      •••      •••      ••■      •••      ••■ 

Ceylon  ...         

Straits  Settlements  and  Fed.  Malay  States 
Hong  Kong      

West  Australia 

South  Australia 

Victoria 

New  South  Wales 

Queensland 

Tasmania 

New  Zealand  and  Fiji  Islands  


£ 

700 

781 

404 

411 

1.256 
63 

1,001 

581 

103 

26 

228 
154 
349 
287 
123 
212 
964 
1,120 
35 

432 

52 
7,788 
1,383 
1,672 

77 
108 


£ 

948 
1,418 
734 
464 
270 
140 
718 
99 

140 


304 

511 
499 
901 
733 
6,870 
59 


855 
552 
1,537 
2,617 
107 
250 


Total,  £ 


224 

539 

1,281 

31,913 

3,362 

19,545 

143 

313 

102 

679 

140 

239 

297 

220 

301 

208 

2.602 

7,617 

3,380 

8,154 

649 

... 

940 

3,426 

33,731 

93.569 

£ 

35 

IS 

125 

95 

1,173 

11 

66 

3 

55 

27 

91 

517 

14 

10 

158 
60 

648 
36 

105 

147 
1,776 

113 

1,744 

6 

178 


188 
290 
1,781 
303 
382 


£ 

200 

115 

5.«; 


30 

30 
10 
56 

598 

3,220 

223 

56 

121 

77 

280 

1,264 

14 

127 

35 

2,133 

698 

315 

229 

94 


149 

2,106 
95 


£ 
186 
660 

12 
394 

40 

53 
377 


118 

... 

4 

94 

313 

365 

792 

1,726 

546 

884 

30 

22 

8 

•  •  • 

378 
12,339 

1,044 

16,435 

48 
1,395 


26 

15 
45 
10 
14 


10 

37 

197 

109 


£ 
300 

2 

304 

22 

6 

709 

933 

25 

27 


2,568 
105 


112 
215 

572 


20 

23 

120 

851 

65 


44 


3,671 


41 


262 

2,799 

593 

31 

339 

23 

128 

266 
350 
247 

239 


14,650 

1,220 

304 

3,724 

6,336 

95 

5,976 

1,531 

271 

92 

1,281 

9,403 

137 

100 

749 

1,907 

6,885 

4,494 

611 

725 
2,417 
6,716 
3,059 
1,772 

198 
1,369 


713 
1?,048 
6,958 
530 
469 
152 


3,730 

66 

667 

1,386 

842 

1,712 

13 


171 
690 


349 

|2,287 
|2,619 


5 
458 
119 

6 

137 

10 

39 

216 

1,732 

67 
392 

56 


£ 


29 


83 

8 
23 

7  I  313 
22  I  150 
11  j  ... 
16 
20 
24 
17 


12,296 


266 
49 

11 

55 

88 

426 

61 

212 
169 

1.0 '.>9 

3,169 

164 


46 
51 

2,2fi4 
765 

4,158 
30 


8 
46 


23 

505 


103 
137 


44 


£ 

13 

21 
786 
242 
174 

27 

119 

3 

46 


299 


250 

115 

990 

61 

296 
38 
94 
94 
18 
38 


I 


197  I   69     19 

1,249  '  444  !   45 

3,107  '  292  ]  4,875  i 

12,278  j2,19! 
2,859    56 
32 
11,324   283    674 


129,838 


21,096 


298 
5 


19,759 


60 
12,469 
277  1,657 
34 
107 
82 

...  I   29 

...  3,996 

...  3,178 

16  3,532 

51  684 


£ 

607 
151 
296 

4 
657 

69 
686 
220 
817 

4,694 
12,282 


36 

18 
396 


£ 

21,339 
4,410 
2,30«> 
6,877 

11,538 

524 

9,477 

6,091 

724 

1,248- 

7,071 

29,749 

877 

96.=> 

1,542 

4,039 

11,093 


2,793 


I 


1,707 


32,324 


Registered  Imports 

Russia,  Norway,  Sweden  and  Denmark     ... 

Germany  

Holland 
Belgium 
France   ... 
Switzerland 

Italy       

Austria-Hungary 
United  States  ... 

Total,  £ 


into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


1,117 

22,020 

•  •« 

867 

1,048 

^990 

84 

3,825 

357 

21,608 

915 

12,086 

•  •• 

8,514 

82 

7.57 

••• 

2,204 

22 

32 

167 

2,421 

•  •■ 

64.103 

254 

40,726 

64 

2,444 

231 

6,859 

318 

1,158 

210 

1,267 

2.1 

6.945 

385 

24,839 

819 

32,451 

•  •• 

4.603 

967 

1,007 

687 

21,732 

28,.i63 

403,32S 

488 

8 

•  •  • 

2,575 

23,972 

810 

•  •• 

96 

>  ■  • 

399 

1,735 

202 

«•• 

766 

58 

4!9 

114 

34 

4,713 

22 

1,103 

*.. 

2,103 

141 

1,553 

5,679 

32,187 

3,445 

102 

27,736 

1,468 

1,814 
44 

641 
414 


32,219 


•  ■• 

30 

7,273 

794 

384 

20 

16 

274 

327 

547 

36 

41 

315 

•  t  • 

•  •• 

2,021 
10,372 

•  •• 

1,706 

2,965  I     ... 
36,956  116,728 
4         20( 
2.783  j     ... 
816  ,      222 
22      1,822 
551 
43 
7,362  ,  6,360 


51,501 


24,332 


644 

... 

3,486 

5,133 

•  ■• 

39 

191 

1,130 

1,693 

3,568 

... 

19 

3,"> 

577 

320 

399 

6,369 

I0,8oo 

6,693 
3,425 

5,978 

2.278 
.>■> 

4 

548 
18,948 


10.9.30 

,127,8^8 

i     2.211 

12,708 

12.020 

2,. ".9  7 

5.302 

2.736 

21,221 


197,613 


Additional  imports  :  Spain,  carbons,  £2.30  ;  Canada,  goods.  £185,  electrical  machinery,  £10. 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


2,846 


705 


2,014  I   1,104 


4,207 


190 


701 


16.737 


Total  Exports  :  £403,328. 


Total  Re-Expobts  :  £28,504. 


Total  Impobts:  £198,038. 


NoTE.^The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.     The  first  I  and 
third  columns  contain  many  amounts  relating  to  "  goods "  otherwise    unclassified,  the    latter,  doubtlestn,  consisting   of    similar 
materials  to  those  appearing  in  adjacent  colnmne.     Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necedsarily 
the  country  of  origin. 
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REVIEWS. 


Electric  Railway  Engineering.     By  C.  F.  Harding,     1911. 
London  :  Hill  Publishing  Co.,  Ltd.     Price  12s.  6d.  net. 

This  volume,  which  the  preface  states  is  planned  primarily 
for  a  senior  elective  course  in  a  technical  university,  is 
written  by  Prof.  Harding,  of  Purdue  University,  and  covers 
the  whole  range  of  electric  railway  engineering  in  an 
elementary  way.  It  makes  no  pretence  of  describing  in 
detail  any  of  the  various  sections  falling  naturally  under  its 
title  ;  in  fact,  certain  sections  are  so  superficially  treated 
that  one  wonders  if  it  would  not  have  been  better  to  have 
left  them  out  entirely.  The  volume  is  divided  into  four 
main  sections :  Part  No.  I  is  designated  "  Principles  of 
Train  Operation  "  ;  Part  No.  II,  "  Power  Generation  and 
Distribution  "  ;  Part  No.  Ill,  *'  Equipment  "  ;  and,  finally. 
Part  No.  IV,  "  Types  of  Systems."  The  two  chapters  on 
Traffic  Studies,  "  predetermined "  and  "  existing,"  are 
interesting,  and  the  methods  described  of  estimating  the 
number  of  passengers  likely  to  be  carried  over  each  route  are 
worthy  of  a  careful  study.  The  fallacy  of  predicting  the 
population  for  any  considerable  term  of  years  by  any  rate  of 
growth  which  has  existed  in  the  past,  if  the  law  of  "  yearly 
decrease  in  the  rate  of  increase  "  be  neglected,  is  pointed  out, 
and  diagrams  based  on  the  law  for  the  Cities  of  Philadelphia, 
London,  Paris,  and  New  York,  are  given. 

Chapter  V  confines  itself  to  "  Motor  Characteristics,"  the 
superiority  of  the  series  motor  for  traction  purposes  being 
indicated  in  a  clear  manner.  Why  should  the  "Hopkinson" 
method  of  testing  motors  be  called  the  "  Pumping-back 
niethod  ?  "  It  is  almost  universally  known  under  the  former 
name,  and  surely  the  profession's  debt  of  gratitude  to  the 
founder  of  dynamo  design  demands  its  continuance. 

Speed-time  curves  are  lucidly  explained  in  Chapters  VI  and 
VII,  the  method  of  calculating  the  rotative  inertia  of 
wheels  and  armatures  being  set  forth  at  some  length.  Con- 
crete examples  of  speed  and  distance,  current  and  power 
curves  are  given  in  Chapter  IX,  this  chapter  being  one  of 
the  best  in  the  volume. 

Dealing  now  with  Part  II  and  Chapter  II — why  call  a 
"  section  insulator  "  a  "  circuit-breaker  ?  "  The  former 
name  clearly  indicates  its  use,  viz.,  an  insulator  between 
sections  of  the  line  ;  moreover,  the  latter  is  just  as  explicit, 
viz.,  an  apparatus  for  interrupting  the  circuit  where  it  is 
required.  These  are  the  generally  accepted  interpretations 
of  the  terms,  and  any  alteration  will,  it  is  more  than  likely, 
lead  to  confusion.  The  statement  that  the  two  trolley  wires 
are  electrically  connected  at  every  hanger  surely  is  incorrect ; 
in  this  country  they  are  only  connected  at  each  end  of  the 
section,  so  that  to  isolate  one  line,  or  cut  it  out  in  case 
of  a  ground,  it  is  only  necessary  to  pull  out  the  switches  in 
feeder  or  section  boxes,  the  service  then  being  maintained 
over  the  second  wire.  The  system  of  feeding  a  single-phase 
railway  from  a  three-phase  machine,  by  connecting  each 
phase  to  separate  insulated  sections  of  the  line,  does  not 
appear  to  be  good  practice.  If  three-phase  machines  are 
already  installed,  the  Scott  three-phase  two-phase  connec- 
tions are  preferable,  assuming  the  use  of  transformers,  and 
if  not,  it  is  better  to  use  only  two  phases  of  the  alternator 
with  reduced  output. 

In  Chapter  III  "  Sub-station  Location  and  Design "  is 
discussed  at  some  length.  Although  it  is  perhaps  true  to  a 
certain  extent,  that  of  late  years  the  motor-generator  has 
proved  somewhat  of  a  rival  to  a  rotary  converter, 
practice  appears  to  be  reverting  to  the  rotary  converter. 
This  is  as  it  should  be,  since  no  anxiety  need  be  felt  regard- 
ing hunting  and  commutation  with  turbine-driven  gene- 
rators and  six-phase  25  or  SO-cycle  converters,  provided 
the  drop  between  synchronous  machines  is  kept  to  moderate 
proportions.  The  statement  that  in  both  methods  of 
starting  rotaries — referring  to  starting  from  the  d.c.  side 
and  with  transformer  taps — it  is  necessary  to  open  the 
field  in  several  places  is,  of  course,  incorrect.  It  should 
be  pointed  out  that  it  is  no  longer  necessary  to  couple  two 
600-volt  converters  in  series  for  a  1,200-volt  line,  as  1,200- 
volt  25-cycle  converters  are  now  built  with  satisfactory 
operating  characteristics. 

"  Power    House  Location  and   Design "  is   the  title  of 


Chapter  V,  and  several  of  the  remarks  therein  are  reminiscen 
of  earlier  days  ;  for  instance,  "  the  question  of  vibration  and 
foundation  construction  should  be  given  careful  attention, 
especially  where  high-speed  reciprocating  plant  is  employed." 
Again,  with  regard  to  "  diversity  factor,"  this,  it  appears, 
has  only  recently  been  given  proper  attention  by  operating 
companies.  Table  XV,  taken  from  Kent's  "  Mechanical 
Engineers'  Handbook,"  and  showing  the  comparative  steam 
economy  of  turbines  and  compound  engines,  compares  a 
600-H.p.  turbine  with  an  850-h.p.  engine  using  saturated 
steam.  Such  a  table  is  quite  useless,  and  is  liable  to  give 
a  reader  not  familiar  with  the  subject  entirely  erroneous 
ideas.  Complete  exception  must  be  taken  to  the  paragraph, 
"As  a  considerable  amount  of  125-volt  direct-current 
power  is  used  about  the  station  for  auxiliary  control 
circuits,  &c.,  the  exciters  should  be  considerably  larger  than 
the  combined  demand  of  all  alternator  fields  which  they  are 
called  upon  to  supply."  It  is  absolutely  essential  that  the 
excitation  circuits  should  be  free  from  interruption  :  in 
fact,  it  is  now  common  practice  to  tie  the  exciters  to  the 
bars  without  circuit-breakers  or  fuses.  To  run  auxiliary 
circuits  from  the  exciter  bars  is  simply  inviting  trouble,  and 
cannot  be  too  severely  condemned.  Under  the  heading 
"  Switchboards  "  it  is  stated  that  "  No  protective  device  is 
mstalled  between  the  generators  and  the  bus-bars,  although 
the  outgoing  transmission  lines  are  protected  with  time-limit 
relays."  This  is  pleasant  reading,  as  a  few  years  ago,  after  a 
plethora  of  papers  on  relays  of  all  sorts  and  descriptions,  the 
fashion  was  to  install  this  apparatus  at  every  available  oppor- 
tunity. It  was  quickly  found,  however,  that  the  majority 
of  the  instruments  were  unreliable,  and  they  were  soon  dis- 
carded. 

In  Chapter  VII  on  "  Electrolysis,"  the  system  of  bonding 
in  use  in  Chicago  is  shown.  This  consists  of  a  double 
track  with  cross  bonds  and  the  inner  rails  connected  by  a 
00  wire  to  a  500,000  circ.  mil  (say  0*4  sq.  in.)  bare  copper 
longitudinal  negative  return  cable.  Provided  the  rail  joints 
are  efficiently  bonded,  it  is  difficult  to  see  the  use  of  this 
bare  500,000  circ.  mil  cable.  Assuming  that  the  rails 
weigh  100  lb.  per  yard,  then  four  rails  in  parallel  have  an 
area  of  approximately  40  sq.  in.,  and  taking  the  ratio  of 
resistivity  of  steel  to  copper  as  10  to  1,  the  equivalent 
area  equals  4  sq.  in.  of  copper,  so  that  the  negative  cable 
would  carry  back  about  10  per  cent,  of  the  total  current  ; 
hence,  unless  this  cable  is  for  some  purpose  other  than  stated, 
it  appears  to  be  of  little  use.  No  wonder  Chicago  is  suffer- 
ing from  the  effects  of  electrolysis  when  the  city  authorities 
allow  a  maximum  rail  drop  of  25  volts. 

Chapter  VIII  describes  "  Signal  and  Dispatching  Systems  " 
in  a  very  clear  way,  but  one  is  somewhat  surprised  to  read 
that  "  the  more  complete  systems  have  not  been  cast  aside 
by  the  interurban  railroads  because  of  their  unsatisfactory 
design  and  operating  qualities,  but  rather  because  of  their 
high  first  cost  and  maintenance  charges." 

In  Chapter  II,  Part  III,  it  is  stated  that  steel-tired 
wheels  are  being  superseded  by  cast  steel  on  interurban 
roads,  as  difficulties  were  encountered  due  to  the  tires 
working  loose  in  service.  Unquestionably,  one  has  heard  of 
this  trouble,  but  only  in  very  rare  cases,  and  then  the  cause 
is  easily  explained.  All  tires  are  usually  bored  out  to  a 
standard  gauge,  and  should  it  happen  that  the  centre  has 
been  re-tired  several  times  previously,  it  will  be  found 
that  its  diameter  has  actually  been  reduced,  so  that  the 
tire  has  too  large  a  diameter,  and,  consequently,  the  tire 
becoming  hot  from  the  friction  of  the  brake  shoes  works 
loose.  It  is  good,  sound  practice  to  bore  out  each  tire  for 
the  centre  it  is  to  be  shrunk  on. 

Surely  it  is  an  error  to  state  tliat  the  field  coils  are  wound 
with  rubier  or  asbestos-covered  wire.  While  commutating 
poles  delete  commutation  as  a  limit  to  the  output,  it  is 
doubtful  if  the  maintenance  costs  are  reduced  in  tramway 
motors.  Many  engineers  who  have  had  experience  with  both 
classes  of  motors  for  tramway  service  are  not  at  all 
enamoured  with  the  commutating-pole  machine,  on  account 
of  its  inaccessibility  and  consequent  increase  of  time  re- 
quired for  examination,  and  the  multiplication  of  coils  liable 
to  breakdown. 

Part  III,  Chapter  I,  covers  alteraating  versus  direct- 
current  traction,  the  bulk  of  the  chapter  being  taken  up  by 
the  discussion  between  Mr.  Sprague  and  Mr.  Storer  before 
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the  American  Institute  of  Klectrical  Engineers,  while  the 
final  chapter  is  devoted  to  "  Electric  Traction  on  Trunk 
Lines,"  and  includes  Mr.  li.  F.  Wood^s  tables  for  cost  of 
electrification  and  power-house  operation  and  maintenance 
costs  for  the  West  Jersey  and  Seasli(jn'  Railroad,  complete 
details  of  which  have  betai  published  in  t\u-  Proreedimis  of 
the  A.I.E.E. 

Viewed  from  the  standpoint  of  the  technical  student  who 
wishes  to  gain  a  prelimixiary  insight  into  electric  railway 
engineering,  the  volume  must  be  classed  as  a  success.  It 
will,  however,  only  whet  the  student's  appetite,  for  he  will 
quickly  discover  that  the  subject  has  only  been  touched  upon 
in  a  very  superficial  manner.  Contrary  to  the  usual  rule  in 
works  of  this  description  there  are  few  errors,  the  more  im- 
portant being  the  following  : — In  fig.  \i  the  curve  showing 
the  higher  efficiency  should  be  named  "  Efficiency  without 
gears,"  and  the  lower  curve  "  Efficiency  with  gears."  The 
numerator  in  the  expression  under  Equation  1 9  should  be 
5,280.  On  page  70  a  reference  is  made  to  fig.  91)  ;  it  should 
be  fig.  98.  In  fig.  48  the  three-phase  lines  would  be  better 
named  "  Incoming  a.c.  lines."  On  page  140  an  error  is 
made  in  referring  to  Table  XI  in  place  of  Table  XIII.  In 
the  formula  for  finding  the  amount  of  injection  water 
required  per  lb.  of  steam,  \v  is  given  as  e(jual  to  1,150  ;  w  is 
the  total  amount  of  water  required,  and  h  equals  the  b.th.u.'s 
per  lb.  of  steam  at  exhaust.  Fig.  78  has  the  generator 
marked  "  d.c.  Railway  Generator "  ;  it  should  be  "  a.c. 
Railway  Generator."  In  discussing  permanent  way, 
it  is  stated  that  "  a  liberal  use  of  concrete,  steel,  and  sand, 
&c." — the  word  "  steel "  should  read  "  stone."  Under 
control  systems,  the  New  ■  York  Central  locomotives 
are  given  as  having  three  running  steps  on  their 
controllers,  the  first  with  all  motors  in  series,  the  second  con- 
sisting of  two  groups  in  parallel-series,  and  finally  all  motors 
in  series  ;  this,  of  course,  is  an  error  for  all  motors  in 
parallel.  The  gear  ratio  in  the  concrete  example  on  the 
rotative  inertia  of  wheels  and  armatures  is  reversed.  There 
are  a  few  cases  of  mis-spelling,  such  as  "  man  "  for  "  main," 
"condesing"  for  "condensing,"  etc. 

The  book  has  a  good  index,  is  well  illustrated,  and  is 
printed  in  clear  type,  and,  what  is  most  important,  it  is  of 
a  size  easy  to  hold  in  the  hand. — S.W. 


The  Application  of  Hyperholic  Functions  to  Electrical 
Engineering  Problems.  By  A.  E.  Kennelly,  M.A., 
D.Sc.  London  :  The  University  of  London  Press. 
Price  Gs.  net. 

In  May  and  June  last  year,  Dr.  Kennelly  delivered  a 
series  of  lectures  on  this  subject  for  the  University  of 
liondon,  at  the  Institution  of  Electrical  Engineers.  These 
lectures  were  very  well  attended,  but  there  was  a  generally- 
felt  want,  during  their  progress,  of  a  text-book  where  further 
information  concerning  the  remarkably  powerful  mathe- 
matical processes,  so  ably  expounded  by  Dr.  Kennelly, 
could  be  found.  It  will,  therefore,  be  understood  with  what 
gratification  the  announcement,  made  at  the  conclusion  of 
the  course,  was  received,  that  Dr.  Kennelly  had  generously 
decided  to  devote  the  portion  of  the  fee  he  had  received  for 
coming  to  this  country  to  deliver  these  lectures,  which  was 
not  taken  up  in  travelling  expenses,  to  producing  the  lectures 
in  book  form.  This  book  has  now  been  published,  and  in 
our  opinion  is  one  of  the  most  useful  contributions  to  the  more 
theoretical  side  of  electrical  engineering  literature  which  has 
appeared  in  recent  years. 

The  first  chapter  deals  with  hyperbolic  angles  and  hyper- 
bolic trigonometrical  functions,  and  discusses  the  relation- 
ship which  these  functions  bear  to  the  ordinary  circular 
functions. 

In  the  second  chapter  the  problems  which  arise  in  con- 
nection with  the  flow  of  steady  currents  in  lines,  having 
uniformly  distributed  conductor  resistance  and  insulation 
conductance,  are  discussed.  The  simplicity  of  the  hyper- 
bolic method  of  treating  these  questions  will  appeal  with 
special  force  to  those  readers  who  are  acquainted  with  the 
other  methods  of  arriving  at  the  same  results. 

In  the  third  chapter  the  method  is  discussed  by  which  a 
uniform  line  conveying  continuous  current  can  be  replaced, 
as  far  as  those  portions  of  the  circuit  external  to  itself  are 


concerned,  by  tliree  resistances  arranged  in  the  form  of 
either  a  r  or  a  ir,  where  the  reaistancea  forming  the  arms  of 
the  T,  or  those  forming  the  legs  or  "  pillars  "  of  the  »,  are 
equal  to  one  another.  The  tolution  of  the  converse  problem 
is  also  investigated.  That  is,  haviiig  given  three  reaisunceji 
arranged  in  either  of  thes<^  two  ways,  it  is  shown  how  to 
deduce  the  data  of  the  uniform  line  to  which  these  combina- 
tions of  resistanc^.'S  would  be  e<iuivalent. 

The  next  chapter  deals  with  "loaded"  steady  current 
lines,  that  is,  lines  of  which  the  uniformity  is  broken  by  the 
introduction  either  of  a  number  of  resistances  in  series  in 
the  line,  or  of  a  number  of  leaks  to  earth  along  the  line.  It 
is  shown  how,  having  given  such  a  circuit,  to  deduce  the 
data  of  a  uniform  unloaded  line  which  shall  I*  equivalent 
to  the  loaded  line  under  consideration. 

So  far  the  author  has  been  dealing  with  continuous-current 
flow,  and  has  only  required  to  intrrxluce  real  or  uni-dimen- 
sional  quantities  into  his  mathematical  expressions.  The 
study  of  the  flow  of  alternating  currents,  however,  necessi- 
tates the  consideration  of  complex  quantities,  and,  accord- 
ingly, the  fifth  chapter  is  devoted  to  a  discussion  of  such 
quantities.  The  author  points  out  that  all  the  results  which 
he  has  obtained  for  the  flow  of  continuous  currents  are 
immediately  applicable  to  the  alternating-current  case,  if  for 
the  uni-dimensional  quantities  used  in  the  former  investiga- 
tions we  substitute  the  appropriate  two-dimensional  quanti- 
ties. The  geometry  of  complex  quantities,  and  their  mathe- 
matical manipulation,  are  dealt  with  very  fully. 

In  the  sixth  chapter  the  phenomena  which  are  met  with  in 
a  uniform  line  carrying  alternating  currents  are  discussed. 
The  seventh  chapter  is  devoted  to  a  consideration  of  the  trans- 
mission of  alternating-current  power,  and  the  eighth  chapter 
deals  with  the  theory  of  telephone  transmission. 

In  the  ninth  chapter  the  application  of  hyperbolic 
functions  to  telegraph  problems  is  discussed,  and  in  the  final 
chapter  the  discharge  of  a  condenser  through  an  inductive 
circuit  is  briefly  considered. 

The  book  concludes  with  a  series  of  appendices,  in  which 
are  given  various  data  and  demonstrations  which  have 
been  omitted  from  the  text,  a  list  of  the  symbols  used  in  the 
book  with  their  definitions,  and  a  bibliography  of  the  subject 
of  hyperbolic  functions.  It  is  a  great  convenience  to  the 
reader  to  have  the  symbols  thus  collected  for  reference,  and 
the  bibliography  is  exceedingly  useful  to  anyone  mshing  to 
pursue  the  matter  further. 

We  have  little  criticism  to  offer  on  the  book.  We  think, 
however,  that  many  readers  will  experience  some  difficulty 
in  reading  it,  owing  to  the  omission  of  intermediate  steps 
in  much  of  the  work.  It  is  not  very  difficult  for  the 
reader  with  some  small  acquaintance  with  the  subject 
to  fill  in  the  gaps,  but  as  the  book  is  certain  to  be  used  to 
a  large  extent  by  beginners  in  this  branch  cf  applied  mathe- 
matics, we  feel  that  the  subject  matter  would  be  more  easily 
assimilated  if  these  steps  were  given.  We  also  think  it 
would  be  better  if  much  of  the  matter  in  the  appendices 
were  inserted  at  the  corresponding  places  in  the  text,  instead 
of  being  relea:ated  to  the  end  of  the  book.  In  subsequent 
editions  some  alterations  and  amplifications  may  be  made. 
The  book  as  it  stands  is,  however,  of  great  use  to  all  who 
take  an  interest  in  the  higher  brancbes  of  electrical  engineer- 
ing, and  the  thanks  of  the  electrical  profession  are  due  to 
Dr.  Kennelly  for  enabling  his  lectures  to  reach,  in  this 
manner,  a  wider,  and  doubtless  no  less  appreciative  audience, 
than  that  which  listened  to  them  last  year  at  the  Institution 
of  Electrical  Engineei-s. 


Die  k'onstrukfioneii  Eleltrischer  Jluschinm.  By  W.  Pei.veke. 
(Vol.  10  of  Elektrotechnik  in  Einzel-DnrsffUungen). 
Brunswick  :  Fried.  Vieweg  &  Sohn.     Price  M.  ;>  00  pf. 

This  volume  deals  with  the  details  of  the  mechanical  con- 
struction of  D.c.  luid  A.c.  rotating  machinery,  and  is  intended 
to  give  students  and  young  designers  an  insisht  into  mcxieru 
methods  of  design  and  the  reasons  for  their  adoption. 

The  lx)ok  is  of  a  descriptive  character,  with  a  certain 
amount  of  critical  comparison  of  one  design  with  another, 
but  its  chief  value  lies  in  the  numerous  clear  diagrams, 
which,  in  many  cases,  successfully  take  the  place  of  pages  of 
print. 
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Want  of  room  has  led  to  the  omission  of  practically  all 
calcnlations  connected  with  the  mechanical  strength  of  the 
various  parts,  so  that  very  few  data  as  to  actual  dimensions 
are  included.  This  is  much  to  be  regretted,  because  it  is 
just  in  this  direction  that  inexperienced  designers  find  most 
difficulty  in  obtaining  reliable  information,  and  so  are 
often  constrained  to  follow  existing  conventional  designs 
blindly. 

The  various  chapters  are  devoted  to  :  Iron  stampings, 
the  stationary  members  of  d.c.  and  a.c.  generators  and 
motors,  including  windings,  the  rotating  parts  of  the  same, 
collector  rings,  commutators  and  brush  gear,  bearings, 
spindles,  bed-plates,  the  cooling  of  machines,  and 
foundations. 

High-speed  machinery  is  not  dealt  with.  The  book 
gives  some  useful  information  on  a  subject  which  is  only 
cursorily  dealt  with  in  the  ordinary  text-books,  and  in  this 
way  should  form  a  valuable  adjunct  to  the  latter. 


MELBOURNE    SUBURBAN    RAILWAY 
ELECTRIFICATION. 


The  conversion  of  the  Melbourne  suburban  railways  to 
electric  working  will  be  one  of  the  largest  single  projects  of 
the  kind  yet   carried  out.     In  other  great  capitals,  like 


In  Melbourne,  however,  the  lines  being  all  in  the  hands 
of  the  State,  practically  speaking,  only  the  consent  of  one 
authority  is  necessary  ;  for  although  the  State  Railway  Com- 
missioners have  very  important  powers,  they  are  still  the 
servants  of  the  State,  and  cannot  permanently  resist  public 
opinion,  when  sufficiently  strongly  expressed.  This  being 
so,  a  uniform  and  complete  scheme  is  being  prepared  for 
Melbourne,  involving  the  conversion  of  some  300  miles  of 
track  as  a  commencement.  It  will  probably  be  extended  to 
other  lines  as  time  goes  on. 

We  publish  herewith  a  map  showing  the  lines  to  be  con- 
verted, which  also  indicates  the  very  complete  nature  of  the 
Melbourne  railways.  As  a  matter  of  fact,  even  with  steam, 
Melbourne  possesses  one  of  the  best  suburban  services  in  the 
world.  The  absence  of  electric  tramways  (the  tramways  are 
cable  operated)  has  made  the  suburban  railway  services  the 
leading  transportation  agency  in  the  Melbourne  district,  and 
the  scattered  nature  of  the  suburbs  has  given  the  railways 
a  further  advantage  as  compared  with  the  tramways. 

Although  the  matter  has  been  under  consideration  for 
many  years,  from  one  cause  and  another,  political  and 
economical,  it  has  been  deferred.  PubUc  opinion,  however, 
has  been  steadily  growing  in  favour  of  electric  working,  and 
the  Government  have  decided  that  it  is  no  longer  necessary 
to  allow  the  question  of  the  choice  of  system  to  deter  them 
from  proceeding  to  carry  out  the  work.  They  have  adopted 
the  wise  course,  however,  of  inviting  tenders  for  both  the 
direct  and  alternating-current  systems,  thus  placing  them- 
selves in  a  position  to  decide  on  the  best  possible  scheme  put 
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The  Melbourne  Suburban  Railway  Electbipication  Scheme,  Showing  the  Pboposbd  Routes. 


London,  New  York,  Buenos  Ayres  or  Berlin,  although  a 
great  mileage  of  steam  lines  has  been,  or  is  being,  converted 
to  electric  working,  the  work  has  in  all  these  cities  been 
done  more  or  less  piecemeal.  This  is  due,  of  course,  to  the 
fact  that  such  a  large  number  of  different  companies  and 
authorities  own  the  various  transport  systems,  that  there  is 
no  particular  incentive  towards  electrifying  at  the  same  time, 
except  in  so  far  as  mutual  running  powers  might  make  it 
desirable. 


forward  by  the  exponents  of  the  two  systems.  Since  the 
Melbourne  situation  was  first  reported  on  by  Messrs.  Merz 
and  McLellan  some  five  years  ago,  the  dii'ect-current 
system  has  been  considerably  developed,  more  especially  in 
the  direction  of  increase  of  pressure,  and  the  economical 
radius  to  which  it  can  now  be  extended  is,  of  course,  very 
much  higher  than  formerly.  On  the  other  hand,  the  single- 
phase  system  since  that  day  has  been  put  into  practical 
operation  on  a  number  of  lines,  and  although  no  complete 
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(lata  of  workin<j^  costH  of  any  of  the  single-phase  sysU^ins 
are  yet  available,  the  motor  equipments  are  certainly  better 
than  they  were,  and  the  repairs  and  maintenance  of  them 
and  the  number  of  breakdowns  have  been  considerably 
reduced.  The  overhead  equipment  and  train  equipment 
costs  are  still,  however,  higher  than  is  desirable. 

The  magnitude  of  the  present  scheme  will  doubtless  induce 
the  big  contracting  firms  to  put  forward  their  very  Vjest 
efforts  in  preparing  proposals,  and  the  decision  of  the 
Victorian  (Jovemment  is  one  that  will  be  of  firet-class 
importance  to  the  whole  future  of  railway  electrification. 
Moreover,  the  Government  have  very  fully  in  mind  the 
(juestion  of  the  extension  of  electrification  in  future  to  long- 
distance lines  outside  the  suburban  system,  and  they  will  not 
forget  the  fact  in  making  their  decision.  The  initial 
expenditure  on  the  scheme  is  expected  to  reach  between 
£2,000,000  and  £3,000,000. 

Mr.  Charles  Merz,  M.Inst.C.E.,  sails  for  Melbourne  shortly 
after  the  receipt  of  the  tenders,  in  order  to  confer  with  the 
Government  regarding  the  placing  of  contracts. 


COMBINED  IRRIGATION  AND  HYDRO- 
ELECTRIC POWER  SCHEMES. 


By  E.  KILBURN  SCOTT,  A.M.Inst.C.E.,  M.I.E.E. 


Combined  hydro-electric  power  and  irrigation  developments 
are  becoming  a  very  marked  feature  of  electric  enterprise  in 
the  United  States.  With  the  help  of  electric  power  whole  areas 
of  country  have  been  and  are  being  changed  from  almost 
arid  deserts,  to  blossom  forth  with  fruit  farms  and  as  wheat 
lands.  About  ten  years  ago,  the  writer  drew  the  attention 
of  readers  of  this  paper  to  an  experiment  which  had  been 
made  in  CaHfornia.  Water  was  being  pumped  up  from 
deep  gravel  beds  by  three-phase  vertical  spindle  motors 
coupled  to  centrifugal  pumps  ;  the  electric  power  for  these 
was  obtained  from  the  hydro-electric  power  houses  dotted 
about  on  the  streams  coming  down  from  the  mountains 
many  miles  inland.  The  experiment  was  a  huge  success, 
and  large  areas  of  Californian  fruit  land  are  now  irrigated 
in  this  way.  The  writer  has  it  from  the  geological  experts 
that  the  stratification  where  deep  water-bearing  gravel  beds 
underlie  apparently  waterless  country  is  not  peculiar  to 
California.  For  example,  it  is  met  with  in  Australia  and 
India,  and  some  day  this  ingenious  method  of  irrigation  may 
be  given  a  trial  in  those  countries. 

Another  development  which  promises  to  be  a  much  bigger 
thing,  is  the  combination  of  hydro-electric  power  supply 
with  an  irrigation  dam  and  pumping  stations.  In  many 
parts  of  the  British  Empire,  and  particularly  in  Australia, 
it  is  possible  to  back  up  huge  volumes  of  water  by  compara- 
tively small  dams.  We  have  all  seen  what  a  tremendous 
change  for  the  better  has  been  brought  about  by  the  building 
of  the  Assouan  dam,  and  that  dam  it  should  be  noted  is  a 
large  one,  that  is  to  say,  it  is  not  high,  but  it  is  very  long 
and  consequently  expensive. 

Now,  wherever  water  is  backed  up  to  a  considerable  height, 
especially  to  say  100  ft.  or  more,  for  the  purpose  of  con- 
serving flood  waters  for  irrigation,  there  also  it  is  possible  to 
develop  electric  power  :  not  a  great  deal  of  power,  as  com- 
pared with  some  of  the  great  natural  water  powers  of  the 
world,  but  still  sufficient  to  make  it  worth  while  to  build 
an  electric  power  house  as  part  of  the  dam  structure. 

In  some  cases  the  water  thus  backed  up,  can  all  be  merely 
gravitated  to  the  land  which  it  is  proposed  to  irrigate.  In 
other  cases  the  water  is  made  to  develop  electric  power,  and 
this  is  transmitted  to  places  on  the  river  at  a  lower  level, 
where  pumping  stations  are  placed  to  lift  the  water  on  to 
the  adjoining  land. 

The  Burren-Juck  dam  proposition  in  New  South  Wales  is 
an  example  of  the  water  being  led  to  .where  it  is  wanted  by 
gravitation  ;  the  main  canals  now  being  cut  are  nearly  100 
miles  long.  But  this  dam  is  over  IGO  ft.  high,  and  although 
no  provision  has  as  yet  been  made  to   harness  its   water- 


powor,  sf^meLhing  will  have  to   Vx;  done  eventnally.      The 
thing  is  so  obvious. 

In  the  Argentine  there  is  a  combined  irrigation  and 
electric  power  proposition  at  work,  and  revenue  is  earned 
from  Vxjth  these  sources.  Irrigation  is,  of  wurse,  the 
primary  function,  and  so  the  full  water-power  cannot  be 
developed,  but  the  engineer  Tan  Englishman)  has  in- 
formed the  writer  that  it  amounts  to  about  half  the  total 
power. 

The  amount  of  power  which  can  I*  obtained  from  any 
given  dam  will,  of  course,  depend  on  what  provision  is  made 
for  balance  reservoirs  lower  down,  into  which  the  water  can 
be  passed  when  it  is  not  want<.'d  for  irrigation. 

Again,  the  question  deijends  on  the  purposes  for  which 
the  electric  power  is  used.  It  is  so  easy  to  transmit 
electricity  by  overhead  high-tension  wires  that  the  inexpert 
always  think  of  electricity  generated  at  a  hydro-electric 
power  house  as  being  something  to  transmit  a  long  way. 
But  it  does  not  follow  at  all.  There  are  many  electro- 
metallurgical  operations  which  can  be  carried  on  just  as  well 
near  the  dam  as  20  or  more  miles  away.  The  manufacture 
of  nitrogenous  manure  is  an  example,  and  in  making  this 
manure  with  irrigation  water  the  former  is  being  helped  in 
two  ways.  It  is  commercially  wise  to  use  electric  power  as 
near  to  where  it  is  generated  as  possible,  also  for  any  opera- 
tions which  can  be  temporarily  suspended  if  need  be.  The 
supply  of  light  and  power  to  a  city  50  or  100  miles  away 
sounds  well,  but  it  is  not  necessarily  wise  or  commercially 
advisable. 

From  time  to  time  the  writer  receives  information  from 
the  United  States  and  elsewhere  regarding  hydro-electric 
and  irrigation  schemes.  One  such  communication  has  just 
came  to  hand  from  Mr.  Albert  F.  Cooke,*  general  manager 
of  the  Crane  Falls  Power  and  Irrigation  Co.,  of  Idaho. 
The  consulting  engineers  are  Messrs.  Smith,  Kerry  &  Chace, 
well  known  in  the  States  for  hydro-electric  work  : — 

"  This  is  the  fourth  hydro-electric  power  and  irrigation 
development  I  have  been  on  for  my  present  firm.  They 
seem  to  have  a  reputation  that  is  hard  to  beat.  !My  position 
here  is  that  of  general  manager.  We  have  a  contract  for 
five  years  to  operate  the  irrigative  system.  The  power  plant 
is  a  loAv-head  proposition,  about  27  ft.  effective  head  and  the 
maximum  water  flow  is  about  10,000  cb.  ft.  per  second.  We 
are  building  the  dam  across  the  Snake  River,  at  a  place 
known  as  Crane  Falls,  Idaho.  At  present  we  will" install  three 
H.OOO-K.v.A.  units  of  plant,  but  the  power  house  structure 
on  the  intake  side  is  to  be  completed  up  to  18,000-k.v.a. 
capacity.  The  transmission  lines  will  work  at  66,000 
volts. 

"  We  have  a  considerable  market  for  industrial  power  and 
lighting  and  some  traction  load,  in  addition  to  our  irrigative 
load.  The  latter  consists  at  present  of  two  stations.  The 
larger  one  has  three  lifts  of  180  ft.,  108  ft.  and  70  ft. 
Worthington  centrifugal  pumps  are  being  used,  and  the 
high- head  pumps  deliver  1,000.000  gallons  per  hour  to  the 
canals,  and  are  driven  by  three  1,050-h.p.  three-phase 
motors  operated  at  2,200  volts.  There  are  seven  pumps  in 
all  at  this  station,  the  other  four  being  in  proportion  to  the 
two  lower  lifts. 

"The  smaller  station,  some  15  miVs  further  from  the 
power  plant,  is  fed  by  a  22,000-volt  line  from  step-up 
transformers  in  the  first  plant.  It  has  a  capacity  of 
8,000,000  gallons  per  day,  with  104-ft.  lift." 

In  Australia  it  is  of  paramount  importar.^e  to  develop 
comlined  inigatiou  and  electric  power  schemes.  Along 
with  a  firm  of  evil  engineers  in  ^lelbourne,  the  writer  spent 
some  considerable  time  working  out  the  details  and  financial 
particulars  of  what  came  to  bo  known  as  the  Trawool 
scheme.  Trawool  is  about  70  miles  from  ^[elbourne,  and  it 
was  proposed  to  build  a  dam  180  ft.  high  and  about  half  a 
mile  long  at  the  top,  which  would  have  impounded  more 
water  than  there  is  in  Sydney  Harbour,  or  more  water  than 
is  impounded  by  the  present  Assouan  dam  in  Egypt. 

At  the  present  time  much  of  the  land  which  that  water 
would  have  made  to  blossom  as  the  rose,  is  either  bush,  or, 
where   it   is  used,  is  only  carrying  about  one  sheep  to  the 

*  Brush  men  of  abont  17  years  apo  and  others  will  remember 
Mr.  A.  F.  Cooke.  He  went  to  Canada  about  12  years  ago,  and  passed 
from  there  to  the  United  States,  where  h's  work  has  been  mostly 
on  hydro-electric  installations. 
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acre.  Naturally  there  is  no  population  worth  speaking  of  ; 
in  fact,  although  Australia  is  as  big  as  Europe,  there  are 
fewer  people  in  it  than  in  London. 

Every  year  floods  of  water  pass  over  the  site,  and  if  the 
dam  had  been  built,  the  water  in  passing  from  Trawool  to  a 
balance  reservoir  some  miles  lower  down  could  have  been 
made  to  develop  quite  a  respectable  amount  of  electric  power. 
Some  of  it  might  have  been  transmitted  to  various  mining 
and  industrial  centres  such  as  Bendigo,  Ballarat,  and  Mel- 
bourne, &c.,  but  the  chances  are  that  most  of  it  could  have 
been  profitably  used  in  other  ways.  For  example,  in  irri- 
gating, by  pumping,  further  areas  that  the  gravitation 
canals  could  not  reach. 

The  manufacture  of  nitrogenous  manures  by  electric  power 
naturally  suggests  itself,  for  although  Australian  soil  can  be 
very  fruitful  when  it  does  receive  water,  much  of  it,  as 
compared  with  soils  in  other  places,  carries  little  natural 
store  of  nitrogen.  To  intensely  cultivate  it,  therefore, 
manure  is  required  as  well  as  water,  and  this  is  a  point 
which  some  do  not  seem  to  appreciate. 

When  Mr.  Merz  prepared  his  report  on  the  electrification 
of  the  Melbourne  Railway  system  he  was  shown  the  figures, 
&c.,  and  viewed  the  site.  He  was  sufficiently  impressed 
with  the  feasibility  to  mention  it  favourably  in  his  report. 

The  scheme  looked  so  promising  that  a  syndicate  was 
formed  in  1906  to  forward  the  proposal,  but  directly 
Trawool  was  mentioned  in  Parliament  the  party  who 
always  want  Government  to  do  everything  said,  "  Why 
shouldn't  we  carry  this  out  ourselves  "  ?  Their  idea  is  that 
the  Public  Works  Department  should  do  everything. 

To  such  an  extent  is  it  carried  on,  that  the  Architect's 
Department  of  the  New  South  Wales  Government  has  even 
prepared  designs  and  quantities,  &c.,  for  such  things  as 
bathing  sheds  on  the  beaches,  and  shops  for  back  streets. 
Government  employes  seldom  initiate  any  new  scheme,  but 
they  are  adepts  at  slightly  altering  schemes  put  forward  by 
others  and  serving  them  up,  years  later,  as  their  own. 

One  would  naturally  expect  that  the  Government  intended 
to  do  something,  but  they  have  not  done  it.  The  land  that 
the  Trawool  dam  could  have  irrigated  still  feeds  a  few  sheep, 
and  the  floods  still  come  down  at  intervals.  Tweedledum  and 
Tweedledee,  paid  politicians,  still  come  and  go  and  play  the 
ridiculous  old  party  game,  spouting  platitudes  to  the  gallery. 
There  may  be  faults  in  the  system  of  allowing  private 
enterprise  too  free  scope,  but  at  any  rate,  things  do  get 
carried  out ;  professional  engineers  and  others,  with  brains, 
do  get  their  chance  ;  arid  land  is  turned  into  fruit  farms  and 
wheat  lands  ;  the  electrical  manufacturers  have  plenty  of 
orders ;  many  openings  are  presented  in  construction  work 
and  management  for  engineers,  and,  incidentally,  as  we  have 
seen  in  the  Argentine  and  the  United  States,  some  of  these 
are  Englishmen. 


IMPROVING    THE    LIGHT    DISTRIBUTION 
FROM    METALLIC-FILAMENT    LAMPS. 


Usually  the  filaments  of  metal  lamps  are  arranged  parallel 
to  the  vertical  axis  of  the  lamp,  and,  in  lamps  of  medium 
or  high  C.P.,  in  such  manner  as  to  form  a  cylindrical  cage- 
work.  As  thus  arranged,  the  lamp  gives  its  maximum  candle- 
power  in  a  horizontal  direction,^  and  the  illumination  on  a 
horizontal  surface  is  approximately  that  given  by  the  incident 
intensity  c  =  tv, .  cos  0,  where  0  =  angle  to  horizontal  made 
by  the  incident  beam. 

This  distribution  of  light  is  seldom  suitable  or  efficient,  so 
that  various  shades  and  reflectors  are  employed.  The  latter 
result  in  a  more  or  less  serious  loss  of  light,  and,  with  a  view 
to  obtaining  a  better  natural  downward  distribution  of  light, 
M.  Vodovosow  has  constructed  lamps  in  which  the  filaments 
form  the  envelope  of  an  inverted  cone  (see  fig.  1).  The  bulb 
of  the  lamp  is  pi-eferably  ovoidal,  but  in  all  other  resiiects 
the  construction  is  quite  normal. 

The  results  of  a  comparison,  by  the  Laboratoire  Central 
d'Eiectricit^,  between  the  new  type  of  lamp  and  one  in  which 
the  filaments  were  arranged  m  the  ordinary  cylindrical 
manner,  were  as  follows  : — 


Lamp  with  filamentB  enveloping  a 


Terminal  lamp  voltage  

Watts  consumption     ... 

Horizontal  intensity  (bougies) 

Mean  spherical  intensity  „ 

Lower  M.H.-S.  intensity  (bougies)     ... 

Total  luminous  flux  (lumens) 

Ditto  in  lower  hemisphere  (lumens).. 

Watts  per  horizontal  bougie 

These  figures,  and  curves  I  and  II  respectively  in  fig.  2, 
clearly  demonstrate  the  characteristic  advantages  of  the 
conical  lamp.  The  specific  consumption  per  (lower)  mean 
H.s.  c.P.  is  l-?)8  watts  in  the  latter,  as  against  1-65  watts  in 
the  case  of  the  ordinary  drum-wound  lamp.     The  20  per 
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cent,  superiority  of  the  conical  lamp,  on  this  basis,  is  of  great 
practical  importance.  Apart  from  the  disposition  of  the 
filaments,  the  downward  concentration  of  light  is  materially 
aided  by  the  large  cap  (fig.  1),  which  acts  as  a  reflector. 


Parliament  and  the  Insurance  Act. — Mr.   Arthur 

Henderson  asked  the  Secretary  of  the  Treasury  last  week  whether 
he  was  aware  that  the  manager  of  the  Belfast  Corporation  tramways 
had  issued  a  notice  to  the  employes  with  regard  to  the  National 
Insurance  Act,  in  which  he  stated  that  he  was  very  clearly  of  the 
opinion  that  the  men  should  not  select  any  society,  no  matter  how 
first-rate  it  may  be,  which  had  anything  whatever  to  do  with 
politics  or  trade  unionism  ;  and  if  so,  whether  he  proposed  to  take 
any  steps  to  secure  to  the  employes  their  right  of  selection  to  an 
approved  society.  Mr.  Masterman  replied  that  it  was  both  the 
clear  intention  of  the  Act,  and  in  itself  very  desirable,  that  insured 
persons  should  have  absolute  freedom  in  the  choice  of  their 
approved  society.  He  had  no  legal  power,  however,  to  prevent 
such  circulars  being  issued  as  those  described  in  the  question. 

A  further  batch  of  documents  relating  to  the  Act  have  been 
issued.  They  give  a  summary  of  the  "  unemployment "  part  of 
the  scheme,  which  comes  into  operation  on  July  15  th,  and  directions 
to  employers  in  respect  thereto.  By  the  date  named  every  work- 
man in  the  scheduled  trades  must  obtain  an  unemployment  book 
issued  by  the  Board  of  Trade,  and  every  employer  must  obtain  an 
unemployment  book  from  every  such  workman  in  his  employ  on 
that  date,  and  from  every  such  workman  whom  he  may  afterwards 
employ.  Applications  for  these  books  may  be  made  on  and  after 
June  1st  at  a  Labour  Exchange  or  other  local  oflBce  of  the 
Unemployment  Fund,  where  information  as  to  rates  of  benefits  and 
contributions  may  be  obtained. 

Petrol-Electric  Sets  for  Wireless  Telegraphy. — In 

consequence  of  the  recent  Titanic  disaster,  the  AsTEii  Engineering 
Co.,  Ltd.,  are  receiving  a  large  number  of  inquiries  for  their  petrol 
engines  directly  coupled  to  alternators,  for  supplying  the  necespary 
current  to  enable  the  wirele-ss  telegraph  apparatus  on  board  ships 
to  work,  in  the  event  of  a  mishap,  up  to  the  very  last  moment,  in 
spite  of  the  main  engines  and  other  machinery  having  been 
stopped.  These  sets  can  be  started  up  at  a  moments  notice,  and 
are  very  similar  to  a  large  number  which  they  have  already 
supplied  to  the  Marconi  Co.  for  land  work. 

Meters  Approved. — It  is  notified  in  the  London  Gazetts 
that  the  Board  of  Trade  ha?  approved  of  the  Ferranti  A.C,  and 
C.C.  prepayment  electricity  meters,  deposited  by  Fekbanti,  Ltd.,  in 
August,  1909. 
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THE  ENGINEER  AND  THE  CLERK-A  STUDY 
IN    RELATIVE   VALUES. 


By  H.  E.  goody. 


We  are  in  the  twentieth  century,  and  every  class  of  business 
is  supposed  to  be  (.-onducted  on  a  strictly  utilitarian  basis. 
Notliinsr  that  is  not  uljsolutely  immoral  (and  sometimes  even 
that  exception  is  not  made)  is,  one  might  have  imagined, 
permitted  to  stand  in  the  way  of  profit  and  general 
efficiency.  It  is,  indeed,  true  that  we  have  scrapped  every 
decent  form  of  business  sentiment,  and  parted  with  nearly 
every  courteous  tradition  in  our  modern  hurry  and  bustle. 

But,  as  a  matter  of  fact,  we  still  retain  an  absurd  and 
humiliating  tradition  that  is  at  once  a  bar  to  efficiency, 
and  a  source  of  irritation  to  competent  and  self-respecting 
employes.  I  refer  to  the  ridiculous  distinction  which  is  made 
between  the  engineer  and  the  mechanic  on  the  one  hand, 
and  the  clerk  on  the  other. 

This  distinction,  which,  it  is  almost  unnecessary  to  say. 
is  in  favour  of  the  clerk,  is  a  common  feature  of  the  admini- 
stration of  all  engineering  undertakings ;  but  it  will, 
perhaps,  give  more  point  to  the  argument  if  we  confine  our- 
selves to  the  consideration  of  this  matter  in  relation  to  the 
supply  of  electricity. 

In  central  stations  this  clerical  domination  is  more  pro- 
nounced than  anywhere  else  ;  and  especially  so  m  those 
stations  which  are  under  municipal  management.  In  any 
engineering  business  the  office  should  be  quite  a  subordinate 
department ;  but,  in  some  curiously  illogical  way,  the  clerical 
staff,  while  still  receiving  pitifully  small  salaries,  as  compared 
with  the  ■  engineer  and  the  skilled  mechanic,  have  got  them- 
selves raised  to  a  status  where,  without  money,  wit,  or  skill, 
they  impertinently  rule  the  more  intelligent  workers.  How 
this  state  of  things  originated  it  is  hard  to  say  :  and  how  in 
the  world  such  a  blatantly  idiotic  piece  of  inconsistency 
gained  almost  universal  recognition  and  acquiescence  is  im- 
possible even  to  surmise. 

Thus  it  comes  about  that  at  a  certain  generating  station 
the  list  of  staff  members  includes  a  junior  clerk,  at  a  salary 
— salary,  mark  you  ! — of  £40  per  annum,  but  totally  ignores 
the  existence  of  the  meter  superintendent,  who  draws  a 
irage  of  £2  10s.  per  week. 

The  junior  clerk  is  always  referred  to  as  Mr.  Harvey,  the 
meter  superintendent  is  always  known  as  Brown.  Three 
committee  meetings  and  a  full  council  meeting  had  to  be 
held,  before  the  clerk  could  be  appointed  to  his  onerous  and 
important  post.  Brown  was  engaged  directly  by  the  chief 
engineer  as  a  weekly  servant ;  and,  so  far  as  the  committee  is 
concerned,  he  is  only  one  amongst  a  hundred  workmen  who 
are  not  on  the  ataff. 

Now,  Brown  is  a  well-educated  man  ;  he  has  received  a 
good  mechanical  training  at  works  and  college,  and,  more- 
over, he  is  a  trifle  sensitive.  He  feels  that  he  is  a  more  im- 
portant worker  and  more  essential  to  the  efficient  conduct  of 
the  station  than  the  gentleman  who  spends  his  time  licking 
stamps  and  copying  letters.  As  a  proof,  our  meter  e.xpert 
will  point  out  that  he  is  paid  nearly  twice  as  much  as  any 
clerk  in  the  place  ;  and  very  naturally  he  resents  the  implied 
slight  which  is  contained  in  his  exclusion  from  the  roll  of 
the  established  staff. 

This  is  merely  one  instance  of  clerical  predominance. 
Hundreds  of  others  might  be  adduced. 

In  another  central  station,  for  example,  until  quite  recently, 
the  charge  engineers  and  the  assistant  mains  superintendent 
were  "  unestablished,"  and  the  office  boy  took  precedence 
over  them.  It  was  only  after  years  of  quiet  agitation  that 
these  men  were  able  to  get  their  positions  officiailly  recognised  : 
and  even  now  their  names  come  last  (the  office,  of  course, 
being  first)  in  the  staff  list  published  in  the  Borough  Council's 
official  handbook. 

One  may  say  that  these  things  are  empty  honours,  and  that 
such  trifling  points  of  dignity  are  not  worth  making  a  fuss 
about ;  but  you  can't  get  over  an  obvious  injustice  by  telling 
the  victim  that  he  is  worrying  himself  over  nothing,  for  he 
■will  naturally  retort,  if  the  honour  is  really  empty,  and  the 


dignity  truly  inconsiderable,  why  not  relieve  the  clerical  -mii 
of  such  embarrassing  BUiJt-rfJuities  ? 

Not  only  dfjes  thus  condition  Vxar  hardly  upon  the  technical 
side  of  supply  undertakings,  but  it  aLso  spoils  clerks,  who 
would  otherwise  V^e  quite  tolerable  persons.  It  gives  them 
an  exaggerated  idea  of  their  own  importance,  and  encourages 
them  in  a  brus'iuely  impertinent  marmer  towards  men  who, 
although  only  engineers,  are  earning  treble  their  own  salary. 

It  is  my  exi)erience  that  where  there  is  any  friction  and 
unpleasantness  in  the  working  of  a  central  station,  it  is,  in 
nearly  every  case,  due  to  clerical  presumption.  The  relative 
positions  of  clerk  and  engineer,  as  tliey  exist  in  central  stations 
to-day,  ar';  so  manifestly  absurd  that  one  can  only  wonder  at 
their  persistence.  One  would  think  that  in  a  commercial 
undertaking,  where  the  size  of  a  man's  salary  is  the  only 
criterion  of  worth,  the  2ijs.-a-week  clerk  would  be  taught  to 
look  with  res[)ect  upon  the  skilled  mechanic  earning  £2  lOs., 
or  the  assistant  engineer  with  £S  or  £4  per  week.  But  the 
contrary  theory  seems  to  prevail  ;  and  in  default  of  a  decent 
salary,  the  genteel  scribe  is  (by  way  of  compensation)  called 
"  Sir,"  and  paid  monthly. 

Of  course,  one  cannot  blame  the  clerks  for  these  con- 
ditions ;  they  have  naturally  taken  advantage  of  the  tendency 
to  exalt  their  own  class.  But  in  their  lust  for  power,  it 
would  be  well  for  them  to  reflect  that,  after  all,  in  a  generating 
station,  the  men  who  actually  generate  and  distribute  elec- 
tricity are  of  first  importance,  and  the  clerical  function  is  the 
subsidiary  and  somewhat  menial  one  of  keeping  records  of 
work  done  and  money  spent. 

If  there  is  any  blame,  it  must  be  borne  by  the  chief 
engineer  and  committee  who  permit  this  incongruity.  It  is 
in  the  power  of  these  high  authorities  to  lower  the  status  of 
the  clerk  and  to  raise  that  of  the  engineer  and  mechanic. 
Such  a  reversal  of  positions  would  be  merely  an  act  of  justice : 
and  if  it  be  denied  on  the  ground  that  there  is  no  general 
demand  therefor  on  the  part  of  the  men  affected,  one  can 
only  say  that  the  reason  for  this  apparent  acquiescence  is 
simply  that  the  average  Englishman  is  so  mortally  afraid  of 
making  himself  ridiculous,  that  he  would  often  rather  go 
without  something  he  greatly  desired,  and  which  he  could 
have  for  the  asking,  than  run  the  smallest  risk  of  being 
laughed  at. 

The  matter,  if  it  is  to  be  set  right  at  all,  must  be  set  right 
from  the  outside  ;  and  it  must  be  done  as  a  voluntary  act  of 
grace,  for  it  will  never  l)e  demanded. 


NOTES    FROM    INDIA. 


[from   OUK    SPKCIAL   t'ORRESPONDEXT.] 


Hi/dcralad,  Deccan. — There  is  considerable  engineering 
activity  in  this  native  State  since  the  young  Nizam  suc- 
ceeded his  father.  The  electrical  engineer  to  the  State  has 
recently  been  home,  and  has,  it  is  said,  ordered  a  com- 
plete equipment  for  a  large  extension  of  the  old  lighting 
station.  Messrs.  Callenders,  Siemens  and  Osier's  have  got  a 
fair  share  of  the  orders  for  cables,  plant  and  palace  wiring 
respectively. 

Indian  and  Easfern  Enj/ineen'n;/  says  that  the  Indian 
Government  hao  granted  a  concession  for  the  utilisation  of 
the  Upper  Jumna  for  the  generating  of  electricity  for  lighting 
New  Delhi.  The  site  proposed  for  the  new  power  station 
is  180  miles  above  Delhi  on  the  river.  The  first  installation 
is  to  be  of  5,800  kw.,  and  the  transmission  line  to  be  140 
miles  long. 

Sinda. — This  hydro-electric  scheme  is  gradually 
approaching  a  finish,  and  the  end  of  this  year  should  see  its 
completion.  Tenders  may  be  called  for  street  fighting,  and 
house  wiring  work  will  be  brisk. 

S/iilhn(/. — The  provincial  Government  has  again  begun 
to  move  in  the  matter  of  an  electrical  installation  for  this 
hill  station.  House  owners  and  occupiei-s  are  being  can- 
vassed to  find  out  what  load  can  be  guaranteed.     There  is 
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plenty  of  water  power  available  in  the  vicinity.  Sliillong 
being  dose  to  Cberapoongee,  said  to  be  the  rainest  district 
in  the  world,  Government  would  probably  grant  a  lighting 
and  power  concession  to  any  person  or  body  willing  and 
enterprising  enough  to  come  forward. 

AcnimuJators  in  India. — A  point  which  'often  puzzles 
engineers  in  charge  of  batteries  in  India  is,  what  influence 
extremes  of  temperature  have  on  the  life  of  a  set  of 
accumulators.  The  regulation  instruction  card  comes  out 
with  each  set  imported,  and  the  particulars  given  therein 
are  obviously  intended  for  cool  climates  only.  Acid  is 
seldom  or  never  imported  from  home  on  account  of  freight 
and  certain  shipping  prohibitions.  It  is  usual,  therefore, 
to  order  acid  locally  giving  the  specific  gravity  suitable 
to  the  particular  type  of  accumulator  to  be  used.  Now,  of 
course,  a  specific  gravity  of,  say.  1,215''  at  GO^  F.  becomes 
very  much  reduced  when  the  temperature  is,  say,  110"  F., 
and  an  engineer  is  frequently  puzzled  as  to  how  to  act.  In 
extremes  of  temperature,  say  at  Delhi,  a  battery  room  may  be 
60"  F.,  or  less  in  cold  weather,  and  in  hot  weather  it  may  be 
1 20°  F.  or  move.  The  point  which  wants  clearing  up  is, 
with  these  extremes  in  view,  at  what  specific  gravity  should 
acid  be  put  into  cells.  The  life  of  a  battery  in  India  and 
on  the  plains  is  notoriously  short,  and  whether  this  is  due  to 
(1)  extremes  of  temperature  and  consequently  varying  specific 
gravities ;  (2)  impure  acid  ;  (3)  impure  water  ;  (4)  native 
carelessness,  or  a  combination  of  all  four,  remains  yet  to  be 
discovered.  Perhaps  someone  experienced  in  battery  manu- 
facture might  write  his  views  foi'  the  good  of  his  exiled 
electrical  brethren  in  India. 


AUSTRALIAN    TRAMWAY    COMPANIES    AND 
THEIR    EMPLOYE's.-IV. 


During  an  interval  in  the  hearing  of  the  case  brought  by  the 
Australian  Tramway  Employes  Association  against  the  various 
tramway  companies  for  improved  conditions  referred  to  in  our 
issue  of  May  8rd,  judgment  was  given  by  the  same  Judge, 
Mr.  Justice  Higgins,  in  another  case  bearing  on  the  question. 
It  seems  that  an  application  had  been  made  in  the  Third  Civil 
Court  by  four  workmen  to  have  the  registration  of  the  men's 
Trade  Union — the  Australian  Tramway  Employes  Association — 
cancelled.  This  application  was  dismissed  by  the  Judge,  who  first 
of  all  expressed  his  doubts  as  to  whether  the  nominal  applicants 
were  really  the  real  agents  in  the  matter.  Prima  facie  they  had 
suflBcient  interest  in  the  matter  to  make  the  application.  They  had 
all  been  members  of  the  Association,  though  most  of  them  had 
resigned.  They  were  bound,  however,  by  the  rules  that  no  resigna- 
tion could  take  effect  for  six  months,  so  that,  while  disagreeing 
with  the  policy  of  the  Union,  they  were  unable  for  that  period  to 
free  themselves  of  responsibility  and  liability.  The  Judge  pointed 
out  that  while  some  of  the  rules  appeared  drastic,  such  as  the 
apparently  unlimited  power  to  fine  members — no  stipulation  being 
directly  made  that  the  fines  must  be  reasonable  in  amount — the  obliga- 
tion to  continue  in  membership  for  six  months  after  giving  notice 
of  resignation,  and  the  power  of  the  Executive  to  prevent  any 
member  making  copies  fiom  the  Association's  books,  yet  they  did 
not  in  themselves  render  the  registration  of  the  Association 
invalid,  though  he  did  not  think  all  of  them  quite  reasonable. 

On  the  resumption  of  the  Arbitration  Court  case  on  April  1st, 
the  conditions  of  service  in  Perth,  Western  Australia,  were 
inquired  into.  Mr.  Dewsnap,  the  President  of  the  men's  Union, 
stated  that  for  18  months  he  had  been  paid  lOld.  per  hour,  then 
for  a  further  18  months  llrsd.  per  hour,  and  he  was  now 
receiving  Is.  per  hour.  The  amount  claimed  was  lis.  per  day  plus 
15  per  cent.  This  addition  was  asked  for  owing  to  the  high  cost 
of  food  as  compared  with  other  States.  They  had  had  a  number 
of  disputes  with  the  Tramway  Co.,  and  in  1910  struck  from  July 
20th  till  September  10th.  Previous  to  this  an  appeal  had  been 
made  to  the  Arbitration  Court  of  Western  Australia,  who  had 
issued  an  award  giving  minimum  rates,  which  the  men  resented 
owing  to  the  company  reducing  all  wages  to  the  minimum 
standard.  At  the  present  time  130  out  of  142  employes  were 
members  of  the  Union.  While  they  did  not  make  any  general 
charge  against  their  employers,  there  were  several  things  they 
wanted  altered.  They  asked  for  time  taken  in  paying  in  money  to  bo 
included  in  the  time  worked,  the  right  to  travel  free  on  the  cars, 
and  the  other  points  included  in  the  claim  under  discussion.  Mr. 
Keating  then  gave  evidence  on  behalf  of  the  Freemantle  employes. 
Considerable  discussion  took  place  as  to  the  disappearance  from  the 
branch  minute-book  of  the  pages  recording  the  adoption  of  the 
claim.  Mr.  Keating,  although  secretary,  could  not  explain  the 
mutilation  of  the  book.  He  could  only  remember  the  acceptance 
of  the  claim  as  sent  to  them  from  Melloourne.  When  asked  if  he 
was  aware  that  under  one  clause  of  the  claim  men  would  be 
entitled  to  7s.  lid.  per  hour,  he  said  the  branch  did  not  want  that. 


He  knew  that  under  another  clause  men  could  get  38s.  for  a  day's 
work,  but  thought  the  company  would  find  means  to  prevent 
it  being  done.  He  did  not  consider  £2  13s.  4d.  per  week  a  living 
wage  in  Western  Australia.  He  considered  the  work  of  both 
motormen  and  conductors  very  tiring.  Asked  as  to  whether  the 
Association  expected  the  company  to  dismiss  any  of  their  members 
whom  they  turned  out  of  their  ranks,  the  witness  admitted  that  if 
a  man  tried  to  injure  their  Union  they  would  refuse  to  work  with 
him,  and  in  this  way  bring  pressure  to  bear  on  the  company  to 
dismiss  him,  too. 

The  position  at  Brisbane  was  then  inquired  into.  To  some 
extent  this  evidence  repeated  that  given  in  another  Court  in  con- 
nection with  the  case  brought  to  compel  the  Tramway  Co.  to 
allow  their  employes  to  wear  the  Union  badge. 

Mr.  Brandon,  an  ex-motorman,  described  the  efforts  made  at 
various  times  to  form  a  Trade  Union,  and  the  steps  taken  by  the 
company  to  defeat  this. 

Mr.  Jessop,  another  ex-employe,  stated  that  special  efforts  were 
now  being  made  that  new  employes  should  not  be  members  of  the 
Association.  In  fact,  Mr.  Badger,  the  manager,  was  altogether 
opposed  to  their  Association.  After  giving  a  case  where  an  em- 
ploye, who  was  purchasing  a  house,  was  advised  by  the  company  to 
leave  the  Union — a  course  the  man  declined  to  do  without  any  dis- 
missal following — the  witness  stated  that  if  a  member  of  the  Asso- 
ciation broke  any  of  the  company's  rules  and  regulations,  he  was 
more  severely  dealt  with  than  if  he  were  a  non-member. 

The  discussion  then  turned  to  the  paragraph  in  the  claim 
demanding  "  That  preference  shall  be  given  to  members  of  this 
organisation,  other  things  being  equal."  Mr.  "Jessop  was  asked 
-vhat  he  understood  by  the  phrase,  but  beyond  admitting  that 
character  ought  to  have  something  to  do  with  it,  he  was  unable  to 
give  any  information. 

Mr.  Prendergast,  the  men's  leader,  stated  that  they  wanted  a 
judicial  finding  as  to  the  meaning  of  the  term,  and  that  until  they 
got  it  they  could  hardly  argue  it.  He  would  say,  however,  that 
"  If  the  company  want  to  have  the  wheels  run  smoothly,  they 
should  have  inspectors  who  are  pleasing  to  the  men." 

The  claim  that  all  cars  should  be  fitted  with  air  brakes  was  men- 
tioned, and,  referring  to  Adelaide,  it  was  stated  that  it  would  cost 
£30,000  to  fit  them  to  the  cars. 

Mr.  Ovenden,  of  the  Adelaide  tram  service,  was  then  recalled,  and 
to  test  the  statements  made  as  to  the  demands  made  upon  motor- 
men,  the  judge  was  invited  to  personally  inspect  the  cars  and 
examine  the  appliances  provided.  As  one  ground  on  which  the 
demand  for  high  wages  was  made,  Mr.  Ovenden  stated  that  a 
motorman  was  held  to  be  responsible  for  his  car,  and,  if  damage  was 
done  to  it,  he  had  to  pay.  He  ought,  therefore,  to  be  paid  a 
sufficiently  high  salary  to  permit  him  to  provide  a  sinking  or  an 
insurance  fund  for  this  purpose.  Asked  what  proportion  of  the 
lis.  a  day  asked  for  would  be  devoted  to  that  purpose,  witness  could 
not  say.  Mr.  Goodman,  the  manager  of  the  Tramway  Co.,  said  that 
at  Adelaide  in  three  years  they  had  paid  £166,144  in  wages,  and 
deducted  £5  lis.  6d.  fcr  damage  to  cars. 

The  further  hearing  of  the  case  was  adjourned. 


Wotans    and  Tantalums. — We  understand  that  the 

Central  London  Railway  have  replaced  the  whole  of  their  arc  lamp 
installation  for  station  lighting  with  Siemens  "  Wotan  "  drawn 
tungsten  wire  lamps  in  Holopbane  fittings  specially  designed  for  the 
purpose.  We  gave  an  illustration  of  one  of  the  stations  so  lighted 
a  few  months  ago.  Altogether  there  are  some  500  light  points.  We 
learn  that  at  a  recent  discussion  on  railway  lighting  at  the  Society 
of  Illuminating  Engineers,  this  system  came  out  very  efficiently  for 
station  lighting,  the  illumination  curve  being  almost  a  straight 
line.  Tantalum  traction  lamps  are  wbout  to  be  installed  on  another 
well-known  East  London  tramway.  These  lamps  are  now  installed 
on  nine-tenths  of  the  London  tramway  systems,  and  20,000  are 
actually  in  use  on  the  L.C.C.  cars  alone.  We  are  also  informed 
that  Siemens  tantalum  traction  lamps  and  "  Wotan "  lamps  in 
Holopbane  fittings  are  to  be  installed  on  a  London  electric  railway 
station  which  is  to  be  open  shortly.  The  new  Liverpool  Street 
Arcade  is  illuminated  with  Siemens  "Wotan  "  lamps.  This  arcade 
is  considered  one  of  the  finest  in  England,  and  special  attention  has 
been  paid  to  the  illumination  scheme. 

Trade    Avith     Belgium. — Wo     have     received    from 

Brussels  a  copy  of  the  second  annual  report  of  the  British  Chamber 
of  Commerce  in  Belgium,  for  the  year  1911.  It  refers  to  a  number 
of  matters  of  general  interest  to  traders,  and  gives  a  list  of 
members  and  their  addresses.  In  the  appendix  there  is  a  note  for 
British  firms  seeking  to  do  business  with  Belgium,  based  upon  the 
observation  by  the  Chamber  of  the  defects  of  English  ways  of  doing 
business,  as  compared  with  those  of  Continental  rivals.  The  follow- 
ing advice  is  given  to  British  firms  : — («)  Appoint  British 
representatives  or  agents  who  speak  the  language  (French)  fluently, 
and  who  are  in  sympathy  with  the  inhabitants.  (&)  Send  out  sJl 
catalogues  and  other  printed  matter  in  the  language  of  the  country, 
with  quotations,  measurements  and  weights  in  French.  Many 
foreign  firms  quote  ii  domicilr,  a  great  advantage  when  dealing 
with  the  Continent,  (c)  Find  out  what  goods  are  most  wanted 
before  sending  out  travellers  with  samples  not  adapted  to  the 
requirements  of  the  country.  "If  more  attention  were  paid  to 
these  points  we  are  sure  that  a  large  part  of  the  import  trade  of 
Belgium  which  now  gets  into  the  hands  of  onr  more  watchful 
neighbours  might  be  obtained  by  British  firms.  The  present  is  no 
time  for  lethargic  indifference." 
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TRADE    STATISTICS    OF    EGYPT,    1911. 


The  followinp  statement,  showintf  the  imports  o 
similar  jroodH  into  Ef,'ypt  during'  the  year  I'Jll,  is 
recently  issued  trade  statistics.  The  tipurcs  for  r.»l 
purposes  of  comparison,  and  notes  of  any  increases 
given 


f  electrical  and 
taken  from  the 
0  are  added  for 
or  decreases  are 


1910. 

um. 

Increase  or 
decrease. 

Steam  eiiyliten,  includiitij 

£E. 

£E. 

£E. 

hoU 

'erx,  4"c. — 

From 

Great  Britain 

70,000 

91,000 

-h  21,000 

»» 

Germany 

8,000 

1  r,,ooo 

+    7,000 

It 

Bel(fium     

I,00o 

1,0C0 

— 

France       

2,000 

5,000 

+    3,000 

Greece        

1,000 

— 

—    1,000 

Holland     

3,000 

r,,ooo 

+    2,000 

Italy          

6,000 

H,00(> 

+    2,000 

Switzerland 

3,000 

4,000 

4-     1,000 

»» 

Austria-Huntf  ary . . . 
Total 

2,000 

3,000 

+    1,000 

96,000 

132,000 

+  36,000 

Electrk 

•  inachinerij  (^includ'nuj  gax 

cmiinea  and  petrol  emi'uies). 

— 

From 

Great  Britain 

.-.2,000 

62,000 

+  10,000 

11 

Germany   ... 

23,000 

32,000 

+    9,000 

Austria 

1,000 

2,000 

+     1 ,000 

Belg-ium 

7,000 

3,000 

—    4,000 

United  States 

1,000 

2,000 

+     1,000 

n 

France 

14,000 

S,000 

—    6,000 

n 

Italy          

4,000 

13,000 

+     9,000 

n 

Switzerland 

11,000 

28,000 

+  17,000 

Total 


113,000 


150,000 


Otli^r  machinerji  (e.i:cej)f  a(/riculfural).- 


Total 

Lamps  of  nil  kind.i. — 

Prom  Great  Britain 

„  Germany   ... 

,,  Austria 

„  Belgium    ... 

„  France 

,,  Italy 

„  Sweden 

„  Turkey       

„  Other  countries    ... 

Total 

India-ruhher  and  (iidta-percha, 
raw  or  manvfacUired. — 


94,000 


31,000 


+  37,000 


From  Great  Britain 

71,000 

116,000 

+  45.000 

„      Germany 

23,000 

41,000 

+  18,000 

,,      Austria 

2,000 

3,000 

+     1,000 

„      Belgium    

3,000 

3,000 

— 

„      United  States 

26,000 

48,000 

4-  22,000 

„      France       

24,000 

37,000 

+  13,000 

„      Italy          

4,000 

4,000 

— 

„      Switzerland 

3,000 

10,000 

■^     7,000 

„      Turkey       

1,000 

2,000 

+     1,000 

„      Other  countries  ... 

1,000 

1,000 



Total 

158,000 

265,000 

+  107,000 

ailivan  and  tramway  carriayi 

?.s'. — 

From  Great  Britain 

55,000 

1,000 

—  54,000 

„      Austria      

• — 

19,000 

+  19,000 

,,      Belgium     

34,000 

11,000 

—  23,000 

„      France       

5,000 

— • 

—    5,000 

63.000 


8,000 

8,000 

— 

20,000 

24.000 

+ 

4,000 

28,000 

36,000 

+ 

8.000 

3,000 

— 

— 

3,000 

7,000 

7,000 

— 

— 

1,000 

+ 

1.000 

11,000 

10,000 

— 

1,000 

1,000 

— 

— 

1,000 

3,000 

3,000 

+ 

— 

81,000 

89,000 

8,000 

From  Great  Britain 

•  •• 

7,000 

7,000 

— 

ti 

Germany   ... 

... 

'  13,000 

15,000 

+ 

2,000 

»» 

Austria 

4,000 

7,000 

+ 

3,000 

., 

France 

•  •• 

13,000 

13,000 

_.._ 

n 

Italy 

... 

5,000 

4,000 

— 

1.000 

n 

Switzerland 

... 

1,000 

— 

-- 

1,000 

i> 

Belgium    ... 

•  •> 

1,000 

1,000 

n 

Other  countries 
Total 

".'.. 

— 

2,000 

+ 
+ 

2,000 

44,000 

49,000 

5,000 

hUer,ti-ie^  telegraphic  atid 

telephonic 

ajyparatns, — 

From  Great  Britain 

•  •• 

52,000 

•      50,000 

— 

2,000 

1* 

Germany   ... 

•  .. 

19,000 

22,000 

+ 

3,000 

11 

Austria 

... 

20,000 

19,000 

— 

1.000 

11 

Belgium    ... 

•  •■ 

12,000 

11,000 

_.. 

1,000 

»i 

United  States 

•  •• 

1,000 

1,000 

— 

n 

France 

•  •• 

19,000 

20,000 

+ 

1,000 

n 

Italy 

•  •■ 

3,000 

2,000 

— 

1,000 

l: 

Sweden 

•  ■  . 

5.000 

7,000 

+ 

2.000 

»» 

Switzerland 
Total 

•  •• 

•  •• 

3,000 

6,000 

+ 

+ 

3,000 

134,000 

138,000 

4,000 

SirieiUifir  inMtrumentii.— 

From  Great  Britain 
„      Germany   ... 
„      Austria 
„      United  States 
,,      France 

Italy 
„      Switzerland 

Total 


£E  - 


If)10. 

1911. 

Incre&M  or 
dacreue. 

>:E. 

.  F 

£E. 

1  •J.(AH) 

19,000 



1 7,<XJ0 

20,000 

+     3,000 

2,000 

2,000 

— 

\,m) 

2.000 

+    l.OfJO 

14,WXJ 

14,000 

— 

1,000 

2,000 

+     1.000 

1,00<J 

1,0<^K> 
60,000 

— 

55.000 

+    5,000 

£1  0<.  6jd. 

.4  \ew  Method  of  Testinjc    Ilijrii-Pressure  Cables 

when  Laid. — It  i.s  very  important  that  high-preiMjure  cables  should 
be  tested  after  laying,  but  to  test  1  or  2  km.  or  more  of  cable  at 
10,000  volts  requires  a  large  and  heavy  apparatn>»,  if  the  old  trans- 
former method  is  adopted  ;  further,  a  given  transformer  is  only 
suitable  for  a  comparatively  narrow  range  of  testing  pressures. 
Methods  have  recently  been  advanced  by  Messrs.  Delou  and  Picou 
whereby  cables  may  be  tested  by  direct  current.  The  great  loss  of 
power  in  continually  reversing  the  charge  of  the  cable  is  thus 
avoided,  but  it  isextremely  difficult  to  determine  what  d.c.  pressure 
is  equivalent,  for  testing  purposes,  to  a  certain  a.c.  pressure. 
Experience  shows  that  the  ratio  between  the  pressures  depends  on 
many  factors,  including  the  nature  and  thickness  of  the  dielectric, 
the  supply  frequency,  and  so  on.  The  o.c.  "equivalent  "  of  a  given 
A.c.  pressure  cannot  be  determined  with  sufficient  accuracy  to  be 
fair  to  the  conflicting  interests  of  manufacturer  and  client. 

At  the  last  meeting  of  the  Soc.  Int.  des  Electriciens,  M.  A. 
Leaute  described  a  new  meaus  whereby  cables  can  be  conveniently 
tested  under  the  conditions  in  which  they  are  subsequently  to 
be  used.  The  principle  employed  is  the  interposition  of  an 
inductance  between  the  cable  and  an  alternating  pressure  of  constant 
value.  The  value  of  the  inductance  is  such  as  to  make  the  test 
circuit  resonate  at  the  fundamental  frequency  of  supply.  A 
sectional  inductance  coil  is  easily  adjusted  to  suit  a  very  wide  range 
of  cable  capacity,  and  it  is  easy  to  show  that  the  number  of  turns 
required  is  less  than  the  number  of  secondary  turns  in  a  trans- 
former giving  the  same  testing  pressure  (say,  twice  working 
pressure),  assuming  the  same  core  Hux  density  in  each  case. 
Actually,  the  transformer  will  usually  work  at  a  lower  flux 
density,  and,  allowing  for  this  fact,  and  the  weight  of  the  primary 
winding  of  the  transformer,  the  advantage  is  very  considerably  in 
favour  of  the  new  resonance  method. 

The  magnetic  circuit  of  the  inductance  coil  described  by 
M.  Leaute  consists  of  two  cylindrical  uprights,  9  cm.  diameter, 
557  cm.  high,  built  of  enamelled  iron  wire,  and  weighing  40  kg. 
each.  Two  rectangular  yoke  bars,  10  cm.  x  10  cm.  x  81  cm.  long, 
are  built  of  insulated  laminations,  and  weigh  55  kg.  each.  The 
four  core  sections  can  be  transported  separately  :  when  in  use,  the 
lower  yoke  piece  rests  on  an  oak  platform,  and  the  upper  yoke  is 
bridged  by  a  recessed  oak  cross-beam  held  down  by  long  bolts 
(covered  with  ebonite  tubes),  between  it  and  the  platform. 

Each  vertical  core  receives  10  winding-sections,  each  60  cm.  in 
diameter,  and  carrying  500  layers  of  one  turn  each.  Each  turn  is 
insulated  from  its  neighbours  by  mica,  held  in  place  by  shellac,  and 
the  whole  is  mounted  in  ebonite.  The  conductor  consists  of  a  strip 
of  foil,  4  mm.  wide  and  01  mm.  thick — a  form  which  provides  a 
strong  coil  with  a  large  cooling  surface  and  allows  of  a  high 
current  density.  In  the  latest  models  the  sections  are  regulable, 
to  ascertain  the  resonance  point  without  switchgear,  and  all  the 
necessary  measuring  instruments  are  self-contained,  so  that  only 
four  connections  have  to  be  made — two  to  the  supply  and  two  to 
the  cable.  At  present  three  sizes  are  built,  viz.,  0-5i',  50-200,  and 
over  200  KW.  ;  all  are  capable  of  handling  in  transport  and  use  by 
one  man. 

Among  the  advantages  of  the  new  method  may  be  enumerated  : 
— (.1)  The  test  is  made  by  a.c.  and  under  working  conditions.  (2) 
By  distributing  the  coil  sections  in  the  outgoing  and  incoming 
leads,  there  is  avoided  all  the  inconvenience  of  earthing  one 
terminal  of  the  secondary,  as  is  necessary  when  using  a  transformer 
to  test  between  the  cores  and  sheathing  of  the  cable.  C-^)  In  case 
of  breakdown  during  the  test,  the  high  inductance  of  the  testing 
coil  prevents  the  propagation  of  high-frequency  oscillations.  Also, 
the  breakdown  removes  part  of  the  capacity  from  the  circuit,  and 
thus  destroys  the  resonance  hitherto  existing  :  the  voltage  en  the 
cable  then  falls  to  normal,  and  the  current,  while  remaining  high 
enough  to  burn  out  the  fault,  is  not  sufficiently  strong  to  injure 
the  sound  portions  of  tne  cable. 

The  method  has  already  been  applied  to  the  testing  of  lengths 
of  cable  from  250  to  2,800  m.  at  pressures  from  12,000  to  23,000  volts, 
and  more  elaborate  and  severe  tests  are  in  progress. 

Standards  for  Lijihtinu:. — In  the  Parliamentary  Papers, 

in  reply  to  questions  on  the  subject  of  standards  of  illumination. 
Mr.  McKenna  said  that  the  matter  had  been  under  the  consideration 
of  his  department  for  some  time  past,  with  reference  both  to  the 
recommendation  of  the  Accidents  Committee  and  also  to  the  work 
which  was  being  done  on  the  Continent  in  the  matter,  and  pre- 
liminary investigations  had  already  been  made.  The  questions 
involved»were  very  complex  and  technical,  and  he  proposed  in  the 
near  future  to  appoint  a  Departmental  Committee  of  an  expert 
chfuracter  to  report  on  the  subject. 
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NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Oomplled  expresBly  for  this  Journal  by  Messrs.  W.  P.  Thompsoh  &  Oo,, 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.O.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


11,302.  "  Starting  mechanism  for  petrol  motors  or  other  internal  combustion 
engines."    W.  Mycock.    May  13th. 

11,806.  "  Switchboard  connection  cords  and  the  like."  P.  P.  Cbaven.  May 
13th. 

11,311.    "  Sparking  plugs."    C.  E.  Johnson.    May  13th. 

11,3.'')9.    "  Portable  electric  battery  lamps."    B.  Pordes.    May  13th. 

11,366.  "Electrolytic  valves  or  polarisation  cells."  G.  Liebe.  (Convention 
date.  May  31st,  1911,  Germany.)    May  13ih.    (Complete.) 

11,372.  "  Portable  electric  battery  lamps."  B.  Pobdes.  May  13th.  (Com- 
plete.) 

11,380.    "Manufactnre  of  electric  resistance  bodies."    G.Cooper,    May  13th. 

11,388.  "Means  for  starting  internal  combustion  engines  (more  especially 
those  of  motor-cars  or  the  like),  and  for  generating  electricity  for  lighting  or 
other  purposes."    W.  H.  Scott.    May  13th. 

11,406.  "Electrical  insulating  compound."  V,  B.  Ellis,  E.  Reeve  and 
J.  P.  O'NEtLL.     May  14th. 

11,415.  "Electric  imitation  candles."  G.  H.  Roberts  and  E.  Gawkrogrr. 
May  14th. 

11,420.  "Retlecting  camera  lucida  for  use  with  X-ray  photographs."  W. 
Cotton.    May  14th. 

11,434.  "  Repulsion  motor  with  divided  stator  winding."  M.  Oerlikon.  (Con- 
vention date.  May  26th,  1911,  Germany.)     May  14iih.     (Complete.) 

11,4.55.  "  Manufacture  of  metallic  filaments  tor  incandescent  electric 
lamps."    J.  A.  ScouLiR.     May  14th. 

11,464.  "Impulse  transmitters  for  semi-automatic  telephone  systems." 
Siemens  &  Halske-Akt.  Ges.  (Addition  to  10,444/1912.  Convention  date,  May 
16th,  1911,  Germany.)    May  14th.     (Complete.) 

11,466.  "Electric  control  systems."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    May  14th. 

11,476.    "Electric  signals."    A.  C.  Brown.    May  14th. 

11,479.  "  Alarm  devices  for  use  with  wireless  telegraph  systems."  W.  H. 
Shephard  and  A.  E.  McKechnie.    May  14th. 

11,482.  "  Construction  of  electrical  resistance  devices."  H.  S.  Martin. 
May  14th. 

11,486.  "  Method  of  and  means  for  controlling  electric  circuits."  G.  C. 
PiLLiNGER  and  L.  Sunderland.     May  14th. 

11,488.     "  Electric  furnaces."    C.  Dellwik.     May  14th. 

11,501.  "  Compartment  gas  or  electric  cooking  apparatus."  S.  A.  Wieland, 
May  14th. 

11,537,  "Remote  control  for  electrically-operated  apparatus,"  W.  P, 
Thompson.  (Ateliers  de  Construction  Electriques  de  Charleroi,  Belgium.) 
May  15th.     (Complete.) 

11,557.  "  Electric  starting  apparatus  for  internal  combustion  engines." 
C.  A.  Vandervell  and  A.  H.  Midgley.     May  15th. 

11.559.  "  Distribution  of  electric  energy."     E.  G.  Waters,    May  15th. 

11.560.  "  Means  for  and  methods  of  clearing  faults  on  alternating-current 
systems."    A.  M.  Taylor.    May  15th. 

11,578.    "  Telephones."    R.  Lagds.    May  15th,    (Complete,) 

11.581,  "  Method  tor  opening  and  shutting  alternatively  several  contacts  in 
a  very  rapid  manner,"  L,  E,  Gabrilovitch  and  W,  S,  Dschanpoladoff, 
May  15th, 

11.582.  "  Method  of  wireless  multiplex  telegraphy  including  the  inde- 
pendent tuning  of  each  of  several  receivers  connected  with  one  antenna." 
L.  E.  Gabrilovitch  and  W.  S.  DscHANPCiiADOFF.    May  15th. 

11,584.  "  Electric-current  distribution  system."  E.  Bloustein,  May  15th. 
(Complete.) 

11,586.    "  Electric  switches."    P.  V.  Hunter  and  W.  L.  Shand.    May  15th. 
(11,597.     "Systems  of  electrical  distribution  wherein  direct-current  motors 
are  employed."    S.  Eckmann.    May  15th. 

11.604.  "  Telegraph  systems."     E.  Pope.     May  15th.     (Complete.) 

11.605.  "Telegraph  apparatus."    E.Pope.     May  15th.     (Complete.) 
11,635.     "  Electrical  generators."     R.J.Lewis.    May  16th. 

11,668.  "  Electric  furnaces  employed  in  the  manufacture  of  calcium  carbide 
and  products  of  a  like  character."    C.  Bingham.     May  16th.     (Complete.) 

11,671.  "  Method  of  simultaneous  transmission  and  reception  of  several 
wireless  dispatches  from  one  antenna."  L.  E.  Gabrilovitch  and  W.  S. 
DSCHANPOLADOFF.     May  16th. 

11.701.  "  Electric  bells,  indicators  and  domestic  telephones."  S.  A.  Bhiset, 
May  16th, 

11.702.  "  Starting  apparatus  for  induction  motors,"  A,  B.  Btbatford, 
May  16th. 

11.703.  "  Method  of  indirect  excitation  for  oscillatory  circuits."  E.  Girar- 
deau.   (Convention  date,  May  17th,  1911,  Germany.)    May  16th.     (Complete.) 

11,714.     "Wireless  telegraphy  or  telephony."    H.  Merton.    May  16th. 

11,779.  "Junction  boxes  and  the  like  for  electric  cables."  J.  W.Hogg, 
May  17th, 

11,792.  "  Electrodes  for  a.-c  lamps."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    May  17th. 

11,824.     "  Homopolar  dynamo-electrio  machines."    P.  Hynes.     May  18th. 

11,842.  "  Bconomisers  or  shields  for  multiple  arc  lamps."  Gks.  Fur. 
Maschinen  UNI)  Mktall  Industrie  m.b.H.  (Convention  date,  May  19th,  1011, 
Germany.)    May  18th.    (Complete.) 

11,849.     "  Electric  flash  boiler-water  heater."     J.  Mann.     May  18th. 

Il,8f8.  "Receiving  and  transmitting  apparatus  for  wireless  signalling." 
LoNDROME  Syndicatk,  Ltd.    (L.  Gallotti,  France.)    May  18th. 

11.869.  "  Telephone  transmitters."  Lonbbome  Syndicate  Ltd.  (L. 
Gallotti,  Prance.)     May  18th.     (Complete.) 

11.870.  "  Vapour  electric  apparatus."  E.  E.  DARMOisand  M.  A.  E.  Leblanc. 
May  IHth. 

11.871.  "Regulation  of  electric  installations."  H.  D.  Earl.  May  IHth. 
(Complete). 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Speoiflcations  In  the  following  list  maybe  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.O.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


Method    of    Connection    of    Lines    in    Automatic   Telephone    Exchanges. 

Welles  &  Zwietsch.     10,238.    April  27th.     (April  27i.h,  1910.) 
Controllers  for  Electric  Motors.    J,  E.  Brown.    10,864.    April  2Pth. 
Incandescent  Electric  Lamps  and  the  Mounting  of  Same  for  Illumination, 

Advertisement  and  the  like    Purposes.     J.    Rubers.     Berliner-Sitius- 

lampen-Ver.riebs  Ges.)    10,433.    April  29th. 
Electric  Lamp  Shades,  Screens  or  the  Like.  J.  H.  Winter.  10,375.   AprilS9th. 
Means  for  Fastening  Incandescent   Electric  Lamps  to  Sheet-Metal  Disks. 

J.  Hubers.     (Berliner-Siriuslampen-Vertriebs  Ges.)    10,434.    April  29th. 
Holders  for   Electric   Incandescent   Lamps.    J.   Hubers.     (Berliner-Sirius- 

lampen-Vertriebs  Ges.)    10,436,    April  2SJth. 
Military  Searchlights.     Sir  A,  T.  Dawson  and  G.  T.  Buckham.      10,539. 

May  1st. 
Means   fob   Suspending    Electric    Lamp    Fittings.      J.    Salmon.      10,788. 

May  4th. 
Apparatus  for  Operating  Electric  Motor  Controllers  and  the  Like  from  a 

Distance.    J.  A.  Hirst  and  P.  S.  Brook.     11,045.     May  tth. 
Ships'  Telegraphs.    P.  R.  Keppie.    14,108.    June  14th. 
Contact  Conductors  of  Electric  Traction  Systems.    W.  D.  B.  Duddell  and 

G.  W.  Partridge.    15,597.     July  5th.     (December  23rd,  1911.) 
Automatic   Control    op    Dynamo  -  Electric    Machines    in    Direct-current 

Distributing  and  Consumption  Systems.    W.  F.  Grafton  and  E.  P.  Prior. 

16,007.    July  10th. 
Spark  Plugs.    J.  W.  Mackenzie.    (Champion  Ignition  Co.)    16,487.    July  17th. 
Telephones.    B.  Gwozdz.    19,011.    August  24th.    (June  17th,  1911.)    Addition 

to  11,234/11. 
Machines  for  Generating  Electricity  and  Machines  Driven  by  Electricity. 

R.  Boyd.     19,160.    August  26th. 
Method  and  Apparatus  for  Electrically  Producing  Hollow  Bodies  from 

Arenaceous  Quart/,  and  other  not  easily-fusible  Materials.    A.  Vcelker 

and  V.  Meurer.     19,643.     September  4th. 
Vehicle  Lamp  for  the  Simultaneous  Use  of  an  Electric  Light  and  an  Oil 

OR  other  Burner.     C.  Hurford.    2»=,01l.     November  21st. 
Electric  Clocks.     H.  W.   Lake.      (Electr'c  Clock  Co.)     26,168.     November 

22nd. 
Incandescent  Electric    Lamps.     R.  Jahoda   and    Elektrische  Gluhlampen 

Pabi-ik  "  Watt  "  Scharf  Loti  &  Latzko.    27,388.    December  6th. 
Means  for  Guiding  the   Electrodes    of   Electric    Arc   Lamps.     Siemens 

Schuckertwerke.    27,699.    December  9th.    (December  10th,  1910.) 
Method  and  Device  for  Polarising   Magneto-Electricai.   Machines.     E. 

Volkers.    28,715.    December  20th.     (January  3rd,  1911.) 
Electric    Furnacp:.    A.    Helfenstein,    29,1S6.     December   27th,   Addition    to 

17,650/11, 
Controlling  Means  for  Electric  Circuits,    British  Thomson-Houston  Co, 

(General  Electric  Co.)     11,350.    May  10th. 
Machines  for  Pasting  Storage  Battery  Electrodes  and  other  Articles. 

H.  C.  Lake.    (United  States  Lighting  and  Heating  Co.)    11,516.    May  11th. 
Electrical  Coupling  Devices.    R.  Day.    14,179,    June  23rd. 
Secondary  Storage  Batteries  or  Electrical  Accumulators.    O.   Oldham. 

15,453.    July  3rd. 
Method   of    Manufacturing   Metallic   Filaments    or   Bands   to    be   used 

particularly  in  Connection  with  Thebmic  Telephones.     B.    Gwozdz. 

15,544.    July  4th. 
Spabk  Plugs  for  Use  in  Internal-Combustion  Engines,    G,  C,  Davis.    17,463, 

August  1st, 
Electrical  Conductors,    B.  A.  Pilkington,    18,908.    August  28rd. 
Spark  Plugs.    G.  Wright.     19,685.     September  4th. 
Method  and  Means  for  Transmitting  Human  Speech  and  other   Sounds 

through  Space.    H.  Manders.    21,116.    September  25th. 
Apparatus   for   Starting   Multicylinder   Internal  -  Combustion    Engines, 

Robert  Bosch  (Firm  of),    21,169,    September  25th,    (November  8th,  1910, 

Addition  to  No,  13,691  of  1910,) 
Apparatus  for  Performing  Work  of  Short  Dubation  at  Predetermined 

Times  for  Automatically  Operating  Gas   Valves,    Electric    Switches 

AND  THE  Like,    "Novitas"  Fabrik  Elektrischer  Apparate  Akt.-Ges,    24,0J4. 

October  SOth.    (October  29th,  1910.) 
Electro-Magnetic  Apparatus   for   actuating   Electric   Switches.    Valves 

AND  the  Like.    J.   P.  Coleman.    24,154.    October  Blst.    (November  2nd, 

1910.) 
Method  for  Securing  the  Diaphragm  in  the  Cases  of  Microphones,  Tele- 
phones, Gramophones  and  like  Sound-reproducing  Apparatus.    W.  P. 

Thompson.     (Akt.-Ges.  Mix  &  Genest  Telephon-    &  Telegraphenwerke  ) 

25,491.    November  15th. 
Electrostatic  Separators  for  Use  in  Purifying  Floub,  Grain,  Rice  and 

OTHER  Substances.    J.  L.  Lawson.    28,782.    December  vlst. 


1912. 

Wireless  Telegraphy  Installations.  W.  P.  Thompson,  (Ges.  fur  Drahtlose 
Telegraphic.)    2,769.    February  2nd. 

Telephone  Exchange  System.  P.  Jensen.  (Clement  International  Engin- 
eering Corporation.)  4,983.  February  28th.  (Divided  application  en 
No.  9,142  of  1911.    April  12th.) 

Couplings  or  Joints  fob  Electrical  Cables  and  the  Lire.  C.  J.  Beaver  and 
E.  A.  Claremont.    5,071.     February  29th. 

Telephone  Exchange  System.  J.  Jensen.  (Clement  International  Engin- 
eering Corporation.)  5,876.  March  8th.  (Divided  application  on  No.  9,142 
of  1911.     April  12th.) 

Process  fob  the  Manufacture  of  Oils  containing  Colloidal  Mercury.  A. 
Dering.     1,219.    January  16th.    (February  11th,  1911.) 

Vapoi-r  Alternating-Current  Rectifiers  and  similar  Apparatus.  Hartmann 
and  Braun  Akt.-Ges.    2,471.    January  30th.    (February  3rd.  1911.) 

Device  for  Securing  Electric  Conductors  and  the  Like  to  Walls  or  other 
Supports.  W.  T.  Henley's  Telegraph  Works  Co.  and  A.  J.  Hedgcook. 
2,649.    February  1st. 

Alternating-Current  Electric  Motors.    A.  C.  Bell.    910.    January  11th. 

Rotary  Apparatus  for  Electro-plating  Small  Articles.  M.  Htittig.  4,127. 
February  19th. 

Electric  Arc  L.vmps.  A.  G.  Way  and  C.  E.  Q.  Thorkelin.  4,366.  February  aist. 

Rectifier  for  High-tension  Alternating  Currents.  Siemens  &  Halske  Akt.- 
Ges.    7,467.    March  27th.    (March  27th,  1911.) 


1911. 

Carbon  Electbode  for  Galvanic  Batteries,  in  which  the  Electrolytic 
Fluid  or  the  Depolarising  Gas  or  the  Mixture  thereof  is  conveyed 
thro'igh  the  Pores  of  the  Negative  Electrode.  S.  Benko.  9,649. 
April  20th.  « 

Relay  Device.  A.  Orling  and  Orling's  Telegraph  Instruments  Syndicate. 
10,105.     April  26th.     (Cognate  application  No.  13,984  of  1911.) 


International  Congress  of  Applied  CLeniistry.— No 

fewer  than  683  papers  have  been  definitely  promised  to  the  24 
sections  of  this  Congress,  which  is  to  be  held  at  Washington  and 
New  York  on  September  4th  to  13th,  1912.  Papers  must  be  in  the 
hands  of  the  American  Committee  before  June  30th,  1912,  and 
membership  in  the  Congress  should  be  complt  '.ed  by  all  prior  to 
.Tuly  Ist,  1912,  in  order  to  refeeive  the  ptinted  prOo'efeidings. 
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THE 


RADIO-TELEGRAPHIC 
CONVENTION. 


It  is  appropriate  that  London  should  be  the  venue  of  the 
International  Radio-telegraphic  Conference  for  the  first  time 
that  the  gathering  takes  place  outside  Berlin.     The  only 
right  which  the  latter  city  could  claim  for  this  important 
gathering  was  that  its  inception  was  due  to  the  German 
Government.      The    history    of    the    Convention    is    now 
sufficiently  known  to  need  no  recapitulation,  but  in  order  to 
obtain  some  idea  of  the  significance  of  the  meetings  now 
being  held  in  London,  it  is  essential  to  bear  in  mind  some 
of  the  salient  features  in  connection  therewith.     For  some 
reason  or  other,  the  meetings  are  being  held  behind  closed 
doors.       No  official  statement  has  been  made   as    to   the 
points  which  are  likely  to   be    discussed,  and  we   suppose 
that  the  public  will    only  gain  access   to  the    proceedings 
long    after    interest   in    them   has   waned.      "While   there 
is   something   to    be   said   for    the    meetings    being   held 
in     secret,     there     is    still      more     reason     for     making 
known    without    any    undue    delay    the    opinions    of    the 
assembly  on  the  subject  of  the  compulsory  installation  of 
wireless  telegraphy  on  ships,  and  the  means  for  rendering  the 
service  more  efficient  in  preventing  disasters,  and  aiding  in 
the  work  of  rescue.     Although  the  question  of  compulsory 
equipment  does  not  figure  on  the  agenda  published  some 
months  ago,  there  is  no  doubt  that  the  question  will  loom 
very  largely  before  the  delegates,  and  in  view  of  the  facts  that 
some  important  maritime  powers  have  already  insisted  upon 
compulsory  equipment,  and  that  the  matter  is  under  the 
consideration  of   the   authorities   in   this  country,    we  may 
assume  that  the  opinion  expressed  by  the  Conference  will 
carry  considerable  weight  with  the  authorities  here. 

The  first  Conference  met  in  Berlin  in  August,  1003,  when 
the  powers  represented,  with  the  exception  of  Great  Britain 
and  Italy,  agreed  to  certain  proposals  to  be  considered  at  a 
subsequent  Conference  for  the  international  regulation  of 
wireless  telegraphy.  The  attitude  of  the  British  delegates 
was  governed  by  the  fact  that  the  Government  had  not  that 
control  over  wireless  telegraphy  which  would  have  enabled 
them  to  enforce  the  provisions  of  the  Convention. 
Accordingly,  the  "Wireless  Telegraph  Act  was  passed  in  the 
following  year,  and  this  prohibited  the  installation  or  work- 
ing of  wireless  apparatus  in  the  United  Kingdom  or  on 
_  British  ships  without  a  licence  from  the  Postmaster-General. 
In  190G  the  second  Conference  was  held,  also  in  Berlin,  and 
the  Convention  has  been  ratified  by  nearly  all  the  countries 
represented.  That  Conference  adopted  a  principal  list  of 
2;5  Statutes  for  proposed  ratification,  a  secondary  list  of 
three  Articles,  a  final  protocol  of  six  Articles,  and  an  Appen- 
dix of  Service  Regulations  consisting  of  -12  Articles.  The 
Appendix  is  the  most  important  part  of  the  existing  Con- 
vention, and  it  is  upon  this  section  of  the  Convention  that 
the  most  important  discussions  will  centre. 
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Strong  efforts  will  be  made  to  amend  Articles  2  and  3 
of  the  Service  Eegulations,  which  specify  two  wave 
lengtlis  of  300  and  (iOO  metres  for  the  service 
of  general  public  correspondence.  The  normal  wave  length 
on  board  ship  was  fixed  at  300  metres.  Wave  lengths 
between  600  and  1,G00  metres  were  excluded  from  com- 
mercial use,  and  entirely  reserved  for  Government  purposes. 
Experience  has  shown  that  a  wave  length  of  600  metres  is 
more  generally  adopted  by  ship  stations,  because  it  has  a 
wider  range  and  is  more  generally  suitable  than  a  wave 
length  of  300  metres  for  correspondence,  and  an  attempt 
will  be  made  to  fix  the  normal  wave  length  for  ship  stations 
at  600  metres  instead  of  300  metres,  which  is  the  present 
normal  wave  length  for  ship  stations.  Provision  would  then 
have  to  be  made,  so  that  each  station  would  be  equipped  in 
such  a  way  as  to  be  capable  of  using  this  wave  length,  as 
well  as  one  of  300  metres.  In  the  opinion  of  some,  the 
restriction  to  the  present  wave  lengths  is  altogether 
unnecessary,  and  there  is  a  feeling  in  certain 
quarters  that  the  efficiency  of  the  service  would 
be  improved,  and  interference  considerably  lessened,  by 
allowing  the  use  of  any  wave  length  which  each  admin- 
istration might  think  suitable.  In  this  case,  however, 
it  would  be  essential  to  provide  for  a  uniform  wave  length 
for  calling.  Another  view  which  will  doubtless  be  pre- 
sented, is  that  inter-communication  between  a  ship  station 
and  a  shore  station  must  be  conducted  on  both  sides  on  the 
same  wave  length.  If  in  any  particular  case  there  is 
interference,  the  two  stations  may  agree  to  change  this  wave 
length,  and  at  the  close  of  the  message  or  messages  inter- 
changed, the  stations  would  return  to  their  normal  wave 
lengths.  The  extended  use  of  wireless  telegraphy  is 
principally  dependent  upon  the  ease  with  which  a  number  of 
stations  can  be  worked  efficiently  in  the  vicinity  of  each 
other.  Such  interference  as  does  take  place  between  ships 
is  largely  in  consequence  of  the  fact  that  the  wave  lengths 
adopted  in  accordance  with  the  rules  laid  down  by  the  Berlin 
Convention  are  not  sufficient,  and  a  considerable  advantage 
would  be  obtained  by  the  utilisation  of  a  third  and  longer 
wave. 

The  Conference  will  not  deal  with  shore-to-shore  work, 
which  is  rather  surprising,  considering  how  rapidly  wireless 
telegraphy  has  developed  as  a  means  of  communication 
between  country  and  country.  The  main  questions  to  come 
before  the  delegates  will  deal  with  communication  between 
ship  and  ship,  and  ship  and  shore,  and  also  the  question  of 
charging.  The  Convention  stipulates  that  the  coast  charge 
for  wireless  telegrams  shall  not  exceed  GO  centimes  per 
word,  nor  the  ship  charge  be  more  than  40  centimes  per 
word.  A  number  of  countries  have  already  fixed  several 
rates  for  every  station,  and  it  seems  clear  that  a  single  coast 
or  ship  station  charge  is  not  elastic  enough  to  meet  all 
requirements.  For  ships  on  short  passages,  reduced  rates 
seem  essential.  On  the  other  hand,  the  improvement  of  the 
means  of  transmission  has  necessitated  more  powerful,  and 
consequently  more  costly,  stations,  to  which  it  is  reasonable 
to  grant  a  fair  remuneration  for  their  work.  Under  the 
circumstances,  it  seems  reasonable  to  make  the  charges  pro- 
portionate to  the  distance,  as  is  usually  the  case  with 
ordinary  telegraphy.  The  highly  complex  matter  of 
accounts  will  doubtless  be  the  subject  of  a  great  deal  of 
discussion.  When  a  message  is  communicated  through  a 
number  of  different  stations,  the  fee  for  transmission  has  to 
be  divided  amongst  them,  and  witn  the  growth  of  the  system 
this  has  been  found  to  give  rise  to  a  considerable  amount  of 
difficulty.  It  is  hoped  that  some  simpler  system  may  be 
devised. 

Questions  in  which  the  French  Government  are  particu- 
larly interested  are  the  organisation  of  a  time  service,  by 
which  the  shore  time  would  be  communicated  to  ships 
at  sea,  and  the  definition  of  aerial  radio-telegraphic  stations. 

Opinion  in  this  country  has  now  become  reconciled  to 
the  Convention.  Six  years  ago,  the  opposition  to  ratification 
by  Great  Britain  was  so  strong  that  Parliament  was  com- 


pelled to  appoint  a  Select  Committee  to  investigate  the 
question,  and  the  decision  of  the  Committee  in  favour  of 
ratification  was  only  arrived  at  by  a  majority  of  one  vote.  The 
arguments  used  against  ratification  were  that  the  effect  of  the 
regulations  of  the  Convention  would  be  to  cramp  and  restrict 
invention,  and  make  it  more  difficult  to  try  or  to  introduce 
improvements,  and  that  the  adoption  of  the  regulations  would 
remove  that  proper  stimulus  to  inaking  great  improvements 
which  arises  from  the  pressure  of  necessity  by  creating  an 
artificial  condition  of  affairs  in  which  difficulties  were 
covered  up  rather  than  removed.  How  groundless  was  this 
fear  is  proved  by  the  enormous  development  of  the  system 
throughout  the  entire  world.  The  Convention  has  facilitated 
and  promoted  the  use  of  wireless  telegraphy,  especially  for 
maritime  purposes.  It  has  pro^•ided  international  arrange- 
ments for  rules  of  working,  control,  licensing  of  operators, 
efficiency  of  apparatus,  collection  of  charges,  transmission  of 
messages,  and  publication  of  information.  Moreover,  it  has 
provided  the  means  of  preventing  confusion,  and  of  avoiding 
interference  between  neighbouring  ship  and  shore  stations, 
a  result  impossible  of  attainment  except  by  international 
agreement.  General  freedom  of  communication  between 
ships  and  coast  stations  has  been  secured,  and  the  protection 
from  interference  thus  afforded  has  given  free  play  to  all 
systems,  and  has  tended  to  the  encouragement  and  progress 
of  invention  in  connection  with  wireless  telegraphy. 


Adyance  in 
German  Prices. 


The  increased  cost  of  the  principal  raw 
materials  in  recent  months  on  the  one 
hand,  and  the  discontinuance  of  excessively 
keen  competition  by  the  Bei-gmann  Electricity  Works  Co.  on 
the  other,  are  now  affecting  the  inland  sale  prices  of  elec- 
trical engineering  manufactures  in  Germany,  where  a  general 
upward  movement  appears  to  be  in  progress.  A  week  ago 
we  recorded,  an  advance  of  10  per  cent,  in  the  quotations- 
charged  by  the  makers  of  telephone  and  telegraph  apparatus, 
and  now  further  developments  are  reported.  In  the  first 
place,  the  A.E.G.  has  notified  its  customers  of  a 
general  advance  of  10  per  cent,  on  prices  of  machinery  and 
apparatus,  although  it  might  perhaps  have  been  expected 
that  the  initiative  in  the  matter  would  have  been  taken 
by  the  Siemens-Schuckert  Works,  owing  to  the  firm's- 
recent  conclusion  of  friendly  relations  on  a  financial 
basis  with  the  Bergmann  Co.  Nevertheless  it  is  understood 
that,  although  a  definite  decision  has  not  yet  been  arrived  at, 
the  question  of  a  general  advance  in  selling  prices  is  also 
under  the  consideration  of  the  Siemens-Schuckert  Works  ; 
and  the  action  already  taken  by  the  A.E.G.  will  doubtless 
expedite  that  of  the  other  leading  firms  in  the  heavy  elec- 
trical engineering  trade,  especially  as  the  Bergmann  Co.  has 
now  also  notified  a  10  per  cent,  rise  in  machinery  prices.  In 
the  second  place,  the  Syndicate  of  Electrical  Installation 
Firms  announces  that  the  Copper  Wire  Syndicate,  which 
raised  the  prices  of  wire  in  April,  has  now  resolved  on  a 
further  advance  of  2s.  Gd.  per  cwt.  In  addition,  the 
Syndicate  of  Makers  of  Insulated  Wires,  which  introduced 
a  general  increase  of  1 5  per  cent,  early  this  year  and  made  a 
further  addition  in  April,  has  just  made  a  fresh  advance. 
The  Syndicate  of  Installation  Firms  states  that  the 
higher  quotations  existing  for  some  months  past  for 
electrical  apparatus  and  installation  materials  have 
been  raised,  so  that  a  general  advance  of  10  per  cent,  is  now 
in  operation.  Owing  to  these  circumstances,  and  the 
improvement  in  the  wages  paid  in  recent  years,  the  allied 
branches  are  said  to  have  been  seriously  affected,  particularly 
the  installation  branch,  which  is  consequently  compelled  to 
make  corresponding  increases  in  its  selling  prices.  The 
syndicate  adds  that  judging  from  the  present  position  of 
affairs,  there  is  no  prospect  of  a  speedy  reduction  in  prices  r 
expectations  are  quite  to  the  opposite  effect.  It  seems  that 
the  wire  lamp  branch  is  not  yet  included  in  the  upward 
movement.  It  may  be  that  the  severity  of  competition  in 
this  department  has  not  yet  caused  some  of  the  smaller  German, 
makers  to  discontinue  the  manufacture  of  these  lamps. 
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In    many  respects    the  Administration 

rndlan  Railway  ^     ^^  ^j^^  Railways  in   India,  while 

Auniinistratloii.        '  .•'  .         , 

vastly    superior     to    the    returns    issued 

by  our  Board  of  Trade,  are  even  more  detailed  than  the 
returns  lor  the  United  States  issued  by  the  Inter-State 
Kailroad  Commission  at  Washington,  (^uite  apart  from 
such  interesting  data  as  the  load  factor  (of  coarse,  this  term 
is  not  used)  of  locomotives  and  rolling  stock,  the  electrical 
details  are  decidedly  good. 

For  instance,  in  regard  to  such  an  important  matter  as 
train  lighting,  by  electricity  and  gas,  to  which  Board  of 
Trade  inquii-ies  in  the  United  Kingdom  have  attached  much 
weight,  any  person  in  England  spending  a  few  shillings  can 
ascertain  how  Indian  passenger  rolling  stock  is  lighted. 
We  do  not  know  any  official  publication  doing  the  same 
for  this  country.  In  India,  3,G3G  pasgenger  coaches 
are  lighted  with  electricity,  12,455  are  lighted  with  gas, 
and  4,811  are  not  fitted  for  either  of  these  illuminants. 
Another  column  sets  out  the  names  of  the  systems  in 
use  on  each  railway. 

Certain  Indian  railways  have  their  own  electrical  generat- 
ing plant  for  the  lighting  of  stations  or  for  power  supply  to 
their  workshops.  The  cost  of  repairs  and  renewals  of  such 
plant  is  enumerated,  and  is  set  out  in  its  half-yearly 
incidence  per  mile  of  line  open,  per  train-mile,  and  per  1,000 
gross  ton-miles,  under  the  respective  headings  of  maintenance 
of  works  and  stations,  locomotive  expenses,  and  carriage  and 
wagon  expenses.  Again,  under  general  charges  the  cost  of 
electric  telegraphs  is  expressed  as  a  percentage  of  the  total 


ELECTRICAL    SIGNS    AS    ADVERTISING 

MEDIA. 


By  G.  a.  cooper. 


earnmgs. 


Much  more  might  be  said  in  praise  of  this  admirably  designed 
statistical  system.  As  the  understanding  of  statis^tics  becomes 
of  increasing  importance,  in  order  to  appreciate  in  their 
correct  significance  the  many  complex  economic  questions  of 
the  day — not  least  those  connected  with  transport — the 
study  of  a  model  return  such  as  the  one  to  which  we  have 
referred  will  bo  found  strikingly  suggestive  and  valuable. 


Next  week  the  first  summer  meeting 
Meeting's  °^  ^^^  Institution  of  Electrical  Engineers 
will  take  place  at  Glasgow  ;  an  interesting 
programme  has  been  arranged,  combining  physical  and  mental 
recreation,  with  ample  provision  for  intellectual  edification. 
Glasgow  is  admirably  qualified  to  be  the  first  city  to  be 
visited,  being  the  birthplace  of  many  of  the  most  important 
developments  in  electrical  science,  an  engineering  centre  of 
the  first  rank,  and  a  convenient  starting  point  for  some  of 
the  most  delightful  excursions  in  Great  Britain.  Besides 
a  paper  of  exceptional  interest  by  ^Ir.  J.  S.  Ilighfield, 
and  a  lecture  by  Prof.  S.  P.  Thompson,  there  will  be  visits  to 
some  of  those  great  engineering  works  and  power  stations  that 
are  the  pride  of  the  Clyde,  and  the  familiar  but  ever- enjoyable 
steamer  trip  through  the  Kyles  of  Bute  to  Inveraray.  The 
three  days  will,  in  fact,  be  crammed  with  interest  and  pleasure, 
and  we  hope  that  fine  weather  will  enable  the  meeting  to 
be  numbered  amongst  the  most  successful  efforts  of  the 
Institution. 

The  following  week  will  be  occupied  by  the  annual  Con- 
vention of  the  ]\Iunicipal  Electrical  Association,  to  which,  pre- 
sumably, many  of  the  Glasgow  visitors  will  proceed.  There 
are,  no  doubt,  advantages  in  the  close  succession  of  these  two 
functions,  but  there  are  also  obvious  disadvantages,  and 
perhaps  it  would  have  been  better  to  space  them  further 
apart.     However,  that  is  a  question  for  another  year. 

Later  in  the  month  the  Tramway  Convention  will  take 
place  at  Swansea,  and  at  the  end  of  July  the  Faraday 
Society  will  probably  carry  out  an  expedition  to  Norway  and 
Sweden — surely  the  most  attractive  proposal  of  them  all. 


Of  the  many  methods  used  by  advertisers  for  drawing 
attention  to  their  wares,  none  has  received  such  scant 
attention  as  the  electrical  sign.  Development  in  the  design 
and  form  of  these  signs  has  been  on  a  very  small  scale, 
and  to-day,  with  one  notable  exception,  we  cannot  show 
any  real  novelty  in  their  design  on  the  patterns  in  use  years 
ago.  We  still  cling  to  the  beaten  track  in  sign  work,  and  a 
writing  sign  or  a  colour  change,  or  a  blink  in  a  box  sign  Lb 
the  highest  point  attained  so  far. 

The  sensation  created  by  the  advent  of  the  "  Scotchman  " 
sign  on  the  Embankment,  and  the  interest  it  aroused,  has 
apparently  made  no  impression  on  those  who  should  study 
closely  the  appUcation  of  electrical  signs,  and  the  effect  of 
new  ideas  in  the  all-important  advertising  world. 

The  success  of  this  moving  picture  sign  would  lead  to  a 
natural  enough  deduction  that  advertisers  were  inundated 
by  the  sign  builders  with  designs  and  schemes  for  moving 
picture  signs,  but  this  cannot  have  been  the  case  as,  however 
much  we  may  lag  behind  other  nations  in  this  branch  of 
advertising,  the  fault  does  not  lie  with  the  advertisers. 
There  is  no  body  of  men  so  anxious  to  get  hold  of  new  ideas 
as  the  large  advertisers,  and  the  cost  of  these  signs  cannot 
be  a  deterrent  to  their  use  here,  for  the  amount  of 
money  spent  by  individual  advertisers  per  year  would 
provide  dozens  of  these  signs  in  every  large  town. 

Incredible  though  it  may  seem,  no  determined  attempt 
has  been  made  to  establish  these  signs  in  this  country, 
although  there  is  nothing  in  the  world  to  compare  with 
them  as  advertising  media.  Advertisers  recognise  that 
descriptive  writing  up  of  their  wares  is  good  enough  in  its 
way,  but  something  more  is  needed  to  fix  the  name  of  the 
goods  in  the  mind  of  the  man  in  the  street.  That  is  why 
our  hoardings  are  covered  with  pictures  appealing  to  the 
imagination  and  helping  the  mind  to  retain  what  the  eye 
sees. 

AYhat  the  moving  picture  sign  does  is  to  improve  upon 
this,  and  by  its  action  and  effect  compel  the  passer-by  to 
take  notice :  it  also  impresses  the  advertisement  upon  his 
mind  in  a  far  stronger  degree  than  does  its  brother  the 
placarded  hoarding.  Its  extensive  use  in  America  proves 
beyond  all  dispute  its  advertising  value,  and  some  idea  of  its 
development  there  may  be  gauged  by  an  account  of  the 
gigantic  composite  sign  used  in  Louisville. 

A  huge  frame  flanked  by  two  pillars  contains  six  illu- 
minated moving  advertisements.  The  two  columns  flank- 
ing the  frame  are  lighted  by  strips  of  light  from  top  to 
bottom,  and  are  so  controlled  that  the  columns  appear  to  be 
revolving  constantly.  A  piano  advertisement  occupies  the  top 
left-hand  corner  and  depicts  a  lady  sitting  at  a  piano  (outliced 
in  lights).  The  effect  obtained  is  that  the  lady  at  intervals 
leans  forward  and  begins  playing,  moving  her  hands  back- 
ward and  forward  over  the  keys. 

The  second  and  middle  space  on  the  top  row  is  occupied  by 
a  street  car  and  advertises  the  tramwa^  service.  The  street 
car  stands  still  for  a  few  seconds,  a  gong  rings,  wheels 
revolve,  track  moves  and  trolley  pole  emits  sparks.  A  fur- 
nishing firm  call  attention  to  their  goods  in  a  picture 
situated  in  the  middle  of  the  frame  at  the  bottom,  and,  apart 
from  the  picture,  the  wording  is  so  decidedly  trans-Atlantic 
that  its  repetition  here  needs  no  apology.  You  are  told 
that — 

You  furnish  the  girl. 
We  furnish  the  home  : 

the  sentences  being  flashed  in  conjunction  with  a  picture  of 
a  boy  and  girl  with  a  wagon,  both  figures  taking  irregular 
steps,  as  if  walking  slowly,  the  cart  wheels  revolving  and 
the  ground  apparently  moving  in  the  opposite  direction.  A 
florist's  advertisement  appearing  on  the  frame  shows  a  spray 
of  roses  gradually  growing  from  a  small  stem,  the  leaves 
appearing  first,  then  buds  which  open  up  to  full  bloom. 

Another  moving  picture  sign  is  a  diving  girl.  The  girl 
springs  from  the  board,  and  the  water  splashes  as  she  enters  ; 
then  the  girl  disappears. 
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The  few  examples  given  above  indicate  the  unlimited 
scope  of  the  picture  sign.  There  is  no  doubt  that  its 
general  application  in  this  country  will  come  shortly. 

Sign  makers  should  be  up  and  doing,  or  some  enterprising 
foreigner  will  be  here  snapping  up  the  business  under  their 
noses]  and  with  the  examples  of  the  motor-car  and  aeroplane 
industries  fresh  in  their  minds,  they  should  awaken  to  the 
opportunities  which  are  now  before  them. 


A    RADIO-TELEGRAPHIC    COMPASS. 


[by    OUll    BERLIN   COERESPONDENT,] 


The  Prussian  Department  of  Public  Works,  some  years  ago, 
commenced  some  interesting  experiments  intended  to  find 
out  a  method  for  determining  the  position  of  ships,  dirigibles, 
aeroplanes,  &c.,  in  foggy  weather.  On  the  Miiggel  Ijake, 
near  Berlin,  were  installed,  at  fixed  points,  transmitter 
antennae,  each  comprising  32  small  poles  placed  at  equal 
distances  apart,  on  the  circumference  of  a  circle  650  ft.  in 
diameter.  Each  pair  of  opposite  poles  communicated  with  a 
wireless  transmitter  situated  in  the  centre  of  the  circle.  Tliis 
transmitter  was  successively  connected  with  each  pair  of 
antennae,  and  a  different  signal  was  given  out  from  each. 
If  an  ordinary  acoustic  receiver  with  non-directed  antenna 
happened  to  be  in  the  plane  of  the  pair  of  antenna  actually 
working,  this  receiver  would  get  a  maximum  amount  of 
energy.  As  the  wave-length  chosen  was  approximately  equal 
to  twice  the  distance  between  the  poles,  the  wave  impulses 
emanating  with  opposite  phases  from  the  front  and  back 
poles  respectively  would  add  themselves  in  this  plane.  If, 
on  the  contrary,  the  receiver  was  situated  at  right-angles  to 
the  pair  of  poles,  the  two  opposite  impulses  would  strike  the 
receiver  simultaneously,  thus  neutralising  one  another.  As 
each  pair  of  antenna  (corresponding  to  a  given  position  in 
space)  gave  out  a  different  letter,  the  telegraph  operator  only 
had  to  ascertain  which  letter  was  received  with  a  maximum 
or  minimum  intensity.  The  position  of  each  station  and 
each  pair  of  antenna,  with  its  corresponding  iletter,  being 
marked  on  a  map,  the  directions  between  the  ship  (or  airship) 


The  Wireless  Telegraph  Co.,  of  Berlin,  on  the  basis  of 
these  experiments,  developed  a  new  method  which  greatly 
facilitates  the  work  of  the  telegraphist.  While  retaining  the 
general  arrangement  of  the  antenna',  another  (non-directed) 
antenna  is  added  (fig.  2).  Before  beginning  an  experi- 
ment, the  transmitter  is  connected  to  this  non-directed 
antenna  (which  gives  out  a  short  time-signal),  and  afterwards, 
by  a  self-acting  switch,  successively  with  each  pair  of 
directed  antennae,  giving  out  each  time  a  radio-telegraphic 


Fig.  2. — Akeangement  of  Tkansmitting  Antenna. 

signal.  These  signals  are  identical  with  one  another,  and 
always  begin  at  a  given  antenna,  e.g.,  the  north-south 
antenna,  continuing  in  a  clockwise  direction  at  the  constant 
speed  of  a  stop-watch.  The  latter  is  graduated  like  a 
compass  card,  and  works  at  the  speed  of  rotation  of  the 
transmitter,  its  starting  point  being  the  north-south  direction 
from  which  the  transmitter  starts  its  rotation.  On  hearing 
the  time  signal,  the  telegraphist  presses  the  button  of  the 
stop-watch,  and  thus  sets  this  working.  At  this  moment, 
the  transmitter  begins  giving  out  directed  signals,  first  in  a 
north-south  direction,  and  so  on,  simultaneously  with  the 
rotation  of  the  stop-watch.  As  soon  as  these  signals  are 
heard  with  a  minimum  intensity,  the  telegraphist  stops  his 
watch,  the  hand  of  which  then  marks  the  direction  corres- 
ponding to  the  minimum  of  intensity  in  the  reception  of 
signals.  Since  each  rotation  of  the  transmitter  (and  the  stop- 
watch) lasts  just  half-a-minute,  10  complete  rotations,  and 
accordingly  10  series  of  readmgs,  are  effected  in  five  minutes. 
As  the  transmitters  work  quite  automatically,  they  do  not 
necessitate  any  superintendence. 

If  only  a  single  stationary  transmitter  be  available,  only 
the  direction  of  the  receiver  (on  the  balloon  or  ship),  with 
regard  to  this  transmitter  can  be  determined.  If,  however, 
there  be  two  fixed  stations,  the  point  of  intersection  of  the 
two  lines  thus  determined  gives  on  a  map  the  exact  position 
of  the  receiver. 

This  arrangement,  called  the  Telefunken  compass,  com- 
prises at  each  sending  station  a  vertical  shaft,  carrying  at  its 
upper  end — on  the  circuraference  of  a  circle — a  number  of 
insulated  contact  points,  communicating  with  the  corres- 
pondingly directed  antennie.  Two  contacts,  set  rotating  by 
an  electro-motor,  successively  connect  the  10  pairs  of 
antennse  with  the  transmitter.  After  each  half  rotation  the 
transmitter  is  for  a  moment  connected  to  the  non-directed 
time  antenna.     Fig.  1  shows  the  automatic  transmitter. 

In  order  to  utilise  this  radio-telegraphic  compass  in  the 
interests  of  aerial  navigation,  it  has  been  suggested  to  install 
along  the  German  frontier  a  series  of  fixed  transmitter 
stations,  so  that  the  distance  between  these  stations  and  an 
airship  crossing  the  frontier  district  would  at  most  be  30 
miles.  The  airship  passengers  would  thus  be  able  accurately 
to  determine  their  position  and  the  moment  they  were  passing 
the  frontier.  A  similar  series  of  stations  installed  on  the 
north  coast  of  Germany  would  protect  aeronauts  against  the 
•  surprises  of  an  involuntary  flight  over  the  sea.  The 
maximum  consumption  of  power  of  each  station  would  be 
\  K\v.,  which  could  be  derived  from  existing  supply  stations. 
Chimneys  or  the  like  could  in  most  cases  be  used  to  carry 
the  antenna  systems. 


Fig.  1.— Automatic  Teansmittek. 


station  and  two  such  fixed  stations  would  allow  the  position 
of  the  former  to  be  determined.  It  is  true  that  the  necessity 
of  remembering  qaite  a  number  of  letters  and  comparing  the 
intfciisities  of  these  signals  put  the  memory  of  the  telegraphist 
to  considerable  strain. 


Barking    Electricity    Supply. — The  agreement  with 

Messrs.  Lawes  &  Co.  for  the  supply  of  electricity  for  power  purposes 
is  to  be  extended  for  a  further  period  of  one  year.  The  electrical 
enjrineer  reports  a  breakdown  of  the  400-kw.  engine  at  the  elec- 
tricity works,  and  states  that  the  supply  was  maintained  by 
arranging  with  two  larjre  consumers  to  limit  their  demand. 
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A    NEW    ELECTRIC    LIFT. 


Electkic  liftfl,  or  elevatora,  have  become  a  most  important  factor 
In  everyday  life  ;  the  wide  ramifications  of  electric  supply 
mains,  and  the  aupplantinp  of  old  buildings  by  larjfe  modern 
edifices,  are  dointf  much  to  popularise  them,  and  it  is 
hardly  an  exaj^fteration  to  say  that  whenever  a  new  lift  is 
installed,  in  99  cases  out  of  100  it  is  an  electric  one.  It  is  not 
only  in  institutions  and  buildintfn  devoted  to  business  purposes  that 
the  electric  lift  has  become  so  widely  adopted  ;  every  modem  resi- 
dential Hat  invariably  has  one,  and  there  i.s  a  (frowinp  tendency  to 
use  them  in  private  houses,  not  only  for  domestic  purposes,  but 
also  for  passenper  service. 

The  latest  firm  of  our  acquaintance  to  enter  into  the  electric  lift 
business  is  that  of  Messrs.  Scholey  &  (>o.,  who  have  entered  into  an 


vf   the   motor   and   f^eariBK    on  the  lift   we   are   describing  it  an 
example  of  noiaelesa  operation. 

The  dram  is  carried  on  a  thaft  of  special  quality  steel  ;  the 
worm  and  wheel  are  of  hiirh-i^rade  material  and  are  cut  from  the 
solid,  thus  ensuriinf  perfect  action.  Placed  alon^fside  the  drivintf 
(fear  is  the  switchboard  on  which  are  ;arried  the  main  switch 
fuses,  the  relays  for  the  push-button  ser.ic,-.  and  four  contactor* 
which  are  common  to  both  the  car  control  and  the  posh-button 
control. 

While  safety  in  operation  has  been  specially  considered  in  both 
systems,  there  are  one  or  two  notable  safety  devices  in  connection 
with  the  push-button  control.  One  is  the  overwinding  ?ear,  so 
designed  as  to  operate  if  the  cage  from  any  cause  should  run  above 
or  below  the  top  or  bottom  floor  level.  Thw  overwinding  gear 
has  some  points  of  resemblance  to  the  well-known  gear  used  on 
colliery  winding  plant. 

On  an  extension  of  the  main  shaft  a  worm  ia  carrie<l,  the  length 


Fig.  1.— Winding  Gfiar  with  d.c.  Motor,  showing  Overwinding 
Device  and  Electric  Brake. 


Fig.  2.— Pcsh-Button  Control  Drum. 


alliance  with  Messrs.  Graham  Bros.,  of  Stockholm,  who  are  among 
the  most  expert  lift  makers  in  the  world. 

A  lift  which  has  been  installed  at  151.  Queen  Victoria  Street,  by 
Messrs.  Scholey  &  Co.  serves  to  demonstrate  two  systems  of  control 
— namely,  the  ordinary  car-switch  control  and  the  push-button 
method — either  system  being  used  as  the  necessity  arises.  The  lift 
traverses  four  floors.  The  whole  of  the  driving  gear  is  placed  in 
the  basement,  and  consists  of  a  special  type  of  d.c.  motor  working 


of  which  is  made  to  correspond  to  the  travel  of  the  cage.  During 
the  operation  of  the  lift  a  large  block  nut  traverses  the  worm, 
and   in   the   event  of    the  cage    travelling    beyond    the    normal 


Fio.  3. — View  of  Lift. 

on  200-volt  supply,  and  driving  the  rope  drum  through  special  worm 
gearing.  The  motor  is  an  interesting  variation  from  ordinary 
practice,  but  the  design  has  been  arrived  at  after  long  experience 
as  being  the  most  suitable  on  the  score  of  reliability  and  noiseless 
running.  Electric  lifts  have  frequently  been  the  subject  of  com- 
plaint on  the  score  of  noise,  and  while  in  some  cases  this  may  have 
been  due  to  badly  fitting  gearing,  a  goovl  deal  of  the  noise  very 
often  proceeds  from  the  motor.  The  Graham  motor  is  stated  to  be 
specially  built  to  guard  against  this  trouble,  and  the  performance 


Fui.  4. — Row  o!^-  Contactors. 


limits,  this  nut  would  engage  with  a  catch  aiid  turn  a  contact  ring 
Cupon  which  carbon  brush  contacts  are  arranged)  to  such  an 
extent  that  the  brush  would  pass  on  to  an  insulated  portion,  thus 


Set  of  Relays. 


interrupting  the  circuit.  The  contact  rings,  of  which  there  are 
two,  are  so  arranged  that  one  ring  has  a  slight  lead  over  tlie  other. 
The  first  one  is  connected  in  series  with  the  contactor  circuit,  and 
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with  the  interruption  of  this  circuit  the  cage  would  immediately 
oome  to  rest.  If  by  any  chance  the  contactor  were  to  stick. 
the  main  circuit  would  be  interrupted  at  the  second  ring. 
The  action  of  the  overwinding-  gear  also  lifts  a  counterweight 
which  has  the  effect  of  resetting  the  apparatus,  so  that  when  the 
overwinding  has  been  prevented,  on  restarting  the  gear  the 
weight  descends  and  turns  the  contact  rings  to  their  normal 
position. 

Another  safety  device  which  is  worth  noting  is  an  automatic 
slowing  arrangement.  This  is  designed  to  come  into  action  when 
the  lift  is  operated  by  the  ordinary  car-switch  control,  travelling 
at  200  ft.  per  minute.  In  circuit  with  the  main  switch  control  are 
a  series  of  ring  contacts  which  are  fitted  on  the  end  of  the  drum 
shaft,  and  operated  by  a  reduction  gear.  The  purpose  of  this 
device  is  that  if  the  lift  man  by  any  chance  should  forget  the  floor 
he  was  approaching,  the  cage  would  be  slowed  up  and  stopped  auto- 
matically at  the  top  or  the  bottom. 

The  gear  is  fitted  with  an  improved  form  of  band  brake,  which 
is  operated  by  a  solenoid  specially  wound  for  elevator  service.  The 
brake  is  released  by  exciting  the  solenoid,  which  lifts  an  armature 
connected  to  a  lever  fitted  with  an  adjustable  weight,  giving  a 
large  margin  of  adjustment.  Further,  there  is  fitted  a  switch 
which  comes  into  operation  immediately  the  brake  is  operated  or 
lifted,  this  switch  being  opened  automatically  by  the  armature  of 
the  solenoid.  By  the  operation  of  this  switch  a  resistance  is 
inserted  in  the  solenoid  circuit,  thus  reducing  the  current  to  a 
value  sufficient  to  hold  the  brake  off,  and  preventing  the  solenoid 
from  being  overheated  by  the  continual  working  of  the  brake. 

The  push-button  system  of  control  provided  appears  to  be  as 
safe  as  human  ingenuity  can  make  it.  A  series  of  push  buttons 
are  carried  in  the  car,  each  of  which  indicates  a  given  floor.  The 
operation  of  any  one  of  these  buttons  will  cause  the  car  to  proceed 
automatically  to  the  corresponding  floor.  It  is  impossible  to  open 
any  gate  until  the  cage  is  completely  at  rest  ;  further,  the  gear  will 
not  move  until  the  gate  has  been  properly  closed,  the  closing  of  the 
gate  completing  the  circuit,  by  which  alone  the  lift  will  respond  to 
the  push  button,  and  if  any  of  the  gates  on  any  floor  were  not 
properly  closed,  the  car  would  not  travel. 

The  operation  is  as  follows  :  As  soon  as  the  button  is  pushed,  a 
relay  keeps  the  circuit  closed  until  the  cage  arrives  at  the  floor 
desired.  The  circuit  is  maintained  and  broken  in  the  following 
manner.  A  contact  maker  consisting  of  a  split  drum  is  driven  from 
the  main  shaft,  through  the  medium  of  a  chain  and  sprocket  wheel. 
Round  this  contact  drum  are  arranged  a  number  of  arms  carrying 
copper  gauze  contacts,  an  arm  corresponding  to  each  floor.  When- 
ever a  button  is  pushed,  the  relay  closes  the  circuit,  and  current 
flows  through  the  arm  and  the  drum  with  which  it  is  in  contact 
The  contact  drum  is  mounted  on  a  screw,  and,  during  the  period  of 
rotation,  travels  for  a  short  distance  in  a  lateral  direction  ;  the 
effect  of  this  is  that  a  small  opening  cut  on  the  face  of  the  drum 
passes  sooner  or  later  under  each  contact,  and  if  such  contact  is  in 
action,  the  circuit  will  be  broken  directly  the  gap  in  the  drum  face 
passes  under  it.  The  length  of  lateral  travel  depends  entirely  on 
the  number  of  floors  controlled.  For  instance,  if  the  push  button 
for  the  first  floor  were  in  operation,  the  control  drum  would  only 
move  a  comparatively  short  distance  before  the  contact  arm 
(corresponding  to  thsit  floor)  came  to  the  gap  in  the  drum,  and  thus 
broke  contact.  Clearly,  the  act  of  breaking  contact  would  coincide 
with  the  cage  having  reached  the  floor  which  was  under  control. 

A  distinctly  new  feature  is  the  use  of  a  second  push-button 
arranged  at  each  lift  gate,  by  which  the  car  is  returned  auto- 
matically to  the  ground  floor. 

The  car-switch  controller  is  very  much  on  the  lines  with  which 
we  are  familiar,  an  important  point,  however,  being  the  provision 
of  renewable  contacts. 

The  gear  is  also  supplied  with  an  A.c.  motor,  in  which  case  the 
brake  is  actuated  by  a  small  motor.  The  usual  mechanical  safety 
devices  are,  of  course,  provided. 


OUR  LEGAL  QUERY  COLUMN. 

[Qwestiom  addressed  to  this  column  should   be  vyritten  on  one  side 

of  the  paper  only.]  i 


"  Inquired  "  writes  :— "  Is  it  legal  for  a  member  of  a  public 
board,  who  is  a  director  of  a  public  liability  company,  to  vote  in 
the  interest  of  his  company  in  the  letting  of  a  contract  by  that 
board  ? '' 

■",*  This  brief  query  raises  a  question  of  considerable  interest 
and  importance.  That  the  danger  alluded  to  was  foreseen  when 
large  powers  were  conferred  upon  the  local  authorities  is  manifest  : 
for  by  Sec.  12  of  the  Municipal  Corporations  Act,  188:^,  it  is  pro- 
vided that  a  person  shall  be  disqualified  for  being  elected  and  for 
being  a  councillor  if,  and  while  he  "has  directly  or  indirectly,  by 
himself  or  his  partner,  any  share  or  interest  in  any  contract  or 
employment,  with,  by,  or  on  behalf  of  the  Council."  The  fact  that 
holding  shares  in,  and,  a  fortiori^  being  a  director  of  a  company 
which  contracts  with  the  Council,  is  emphasised  by  a  special 
exemption.  Thus,  a  person  is  not  disqualified,  or  deemed  to  have 
any  share  or  interest  in  such  a  c  ntract  or  employment  by  reason 
only  of  his  having  any  share  or  interest  in  "  any  company 
which  contracts  with  the  Council  for  lighting  or  supplying  with 
water  or  insuring  against  fire  any  part  of  the  borough.  In  the 
case  of  an  urban  district  ('  Inquirer,'  by  the  way,  does  not  specify 
the  nature  of  the  district  in  which  he  is  interested),  it  is  provided 


by  the  Local  Government  Act,  1894,  Sec.  46,  that  a  person  shall  be 
disqualified  for  being  elected  or  being  a  membeir  or  chairman  of  a 
Council  if  he  is  concerned  in  any  bargain  or  contract  with  the 
Council  :  provided  that  a  person  shall  not  be  disqualified  by  reason 
of  being  interested  in  any  contract  with  the  Council  ...  as  a 
shareholder  in  any  joint  stock  company  ;  but  he  shall  not  vote  at 
any  meeting  of  the  Council  ...  on  any  question  in  which  such 
company  are  interested,  except  that  in  the  case  of  a  water  company 
or  other  company  established  for  the  carrying  on  of  works  of  a 
like  public  nature,  this  prohibition  may  be  dispensed  with  by  the 
County  Council."  Having  regard  to  what  has  been  said,  it  seems 
that  "  Inquirer "'  could  successfully  protest  against  the  director 
exercising  the  right  to  vote  ;  any  rate,  can  easily  be  identified. 


PROCEEDINGS    OF    INSTITUTIONS. 


The  Behaviour  of  Direct-Current  Watt-Hour  Meters. 

By  S.  W.  Melsom,  A.M.I.E.E.,  and  W.  H.  Eastland. 

(Abstract  of  paper   read  before   the    INSTITUTION  of  Electhical 
Engineeks,  London,  May  9th,  1912.) 

In  view  of  the  questions  which  are  constantly  being  raised  as  to 
the  behaviour  and  accuracy  under  working  conditions  of  direct- 
current  watt-hour  meters  of  various  types,  more  especially  regard- 
ing those  used  for  measuring  traction  and  other  power  loads,  the 
authors  have  investigated  at  the  National  Physical  Laboratory  a 
number  of  these  instruments,  each  of  a  different  type,  in  order  to 
ascertain,  if  possible,  the  source  of  the  diiifrences  which 
undoubtedly  often  exist  between  meters  of  different  types  when 
used  to  measure  power  in  the  same  circuit.  The  size  of  meter 
selected  for  the  tests  was  for  200  amperes  at  480  volts. 

Particulabs  of  Watt-Hour  Meters  Tested. 


AUgemeine  Electricitats  Gesell- 

schaft  ... 
Aron  Meter  Co.  ... 
British  Thomson-Houston 


Chamberlain  &  Hookham 
Everett  Edgcumbe 


Evershed  &  Vignoles 
Siemens  Bros. 


Oscillating  type. 

Short  pendulum  meter. 

Motor  type  with  external  (cop- 
per) resistance  and  shielded 
brake  magnets. 

Shunted  mercury  motor  type. 

Shunted  motor  type  with  ex- 
ternal (Eureka)  resistance  in 
pressure  circuit. 

Motor  type. 

Motor  type. 


With  a  view  to  determining  any  change  in  calibration  with  time, 
the  meters  have  now,  by  the  kindness  of  Mr.  A.  Y.  Mason,  been 
connected  in  the  traction  circuit  of  the  Sutton  station  of  the  South 
Metropolitan  Tramways  Co.,  where  their  behaviour  will  be  noted 
under  ordinary  working  conditions. 

For  the  measurement  of  the  quantity  of  electricity  flowing 
through  the  main  circuit  of  the  meter,  a  copper  voltameter  was 
specially  constructed  to  take  the  full  current  continuously.       In 
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Pig,  1. — Curves  of  Errors  at  Different  Voltages. 


order  to  ensure  that  the  deposit  was  even  and  homogeneous,  the 
electrolyte  was  kept  agitated  by  means  of  a  current  of  air,  which 
served  also  to  keep  the  temperature  down,  the  maximum  rise  at  the 
end  of  a  2-hour  run  being  not  more  than  T  C. 

The  time  over  which  each  variable  load  test  extended  was  not 
less  than  2  hours,  the  voltage  on  the  meter-pressure  circuits  being 
maintained  at  480  volts  during  this  time. 

Before  the  tests  with  varying  loads  were  commenced,  the  meters 
were  thoroughly  tested  at  intervals  over  a  period  of  three  weeks 
by  short-run  tests  made  by  counting  the  revolutions  of  the  rotor 
over  a  time  of  approximately  100  seconds,  and  by  dial  readings 
taken  over  runs  of  several  hours  at  full  load.  Short-run  tests 
were  also  made  both  immediately  before  and  after  each  test  on 
variable  load. 

The  results  obtained  with  the  meters  on  steady  load  were  not 
always  consistent  nearer  than  within  ±  1  per  cent.  The  mean  of 
the  constants  obtained  with   the  variable   load   agree  with  those 
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ohtained  on  steady  load  to  within  these  limitu,  and  (show  conclu- 
sively that  for  all  practical  purpoHes  there  in  no  difference  between 
the  Ixjhavionr  of  any  of  the  uieterH  with  a  steady  or  a  rapidly 
varying:  load  ;  this  conflrms  the  conclusions  of  Messrs.  Orlich  and 
(iiintherSchul/.e. 

Ah  a  final  check  observations  were  taken  over  the  fir»»t  three 
weeks  durintf  which  the  meters  were  erected  at  Sutton.  The  load 
varicH  between  0  and  100  amperes,  with  occasional  kicks  to  HOO 
ampert!8.  The  average  current,  determined  by  a  mean  of  the  meter 
Tfoidinffa,  was  about  .50  amperes.  The  B.  of  T.  units  recorded  by 
the  meters,  after  beinp  corrected  in  each  case  by  the  constant  pre- 
viously obtained  at  the  laboratory,  are  (jiven  in  column  1  of  the 
following  table,  and  the  diverffence  of  each  meter  from  the  mean 
of  the  whole  six  in  column  2.  It  will  be  seen  that  the  record  ot 
each  meter  affreed  with  the  mean  value  to  within  ±  1  per  cent., 
and  in  view  of  the  fact  that  the  averatje  load  was  only  equal  to 
about  one-quarter  of  the  normal  full  load  for  the  meters,  and  the 
possible  error  in  testing  was  ±  0'.">  per  cent.,  this  mnot  be  considered 
as  very  (jood  agreement. 

(1)  (2) 

Aron        7,60.')  +  O'tt  % 

B.T.-H 7,.590  +  04  % 

C.  &  H 7.520  -  0-5  % 

Everett- Edpcumbe        7,.5(.'0  —  0'8  % 

Evershed  \  Vipnoles 7.560                      0 

Siemens 7,570  +  0*1  % 

Mean 7,560 

During  the  period  of  eight  months  covered  by  the  tests  the 
meters  were  twice  dispatched  on  journeys — once  by  goods  train  to 
Tynemouth  and  back,  and  once  by  carrier  to  London.  One  meter 
was,  unfortunately,  injured  in  travelling  to  Tynemouth,  and  this 
necessitated  it  being  recalibrated,  but  otherwise  there  was  no 
appreciable  change  in  the  calibration  of  any  of  the  meters  as  a 
result  of  the  travelling. 

In  the  majority  of  cases  the  meters  were  consistent  during  the 
whole  time  to  within  about  ±  1  per  cent.,  the  variation  being  in 
general  rather  more  at  the  lower  loads.  In  one  case,  however,  the 
rate  decreased  by  about  3  per  cent,  at  all  loads  during  the  first  six 
weeks,  but  after  this  time  remained  constant  to  within  +  1  per 
cent.  With  another  meter  the  results  obtained  towards  the  end  of 
the  time  varied  by  about  ±  2  per  cent,  from  day  to  day. 

The  meters  were  practically  unchanged  at  the  higher  loads  as  a 
result  of  the  months  work  at  Sutton  ;  at  the  lighter  loads,  however, 
some  fairly  large  changes  did  in  some  cases  take  place.  The 
changes  coincided  with  a  period  during  which  the  circuit  breaker 
at  the  station  came  out  several  times  owing  to  shcrb  circuits  or 
other  causes  of  excessive  current,  and  this  seems  to  confirm  the 
conclusions  of  A.  Durand,  and  also  the  results  obtained  with  other 
meters  at  the  National  Physical  Laboratory,  that  when  a 
momentarily  excessive  current  is  passed  through  the  meter  the 
iron  shield  used  to  protect  the  brake  magnets  becomes  slightly 
magnetised  and  affects  the  accuracy  at  light  loads.* 

The  curves  in  fig.  1  show  the  errors  of  two  of  the  meters  at 
normal  voltage  and  at  a  voltage  10  per  cent,  above  and  below  the 
normal.  The  changes  are  perhaps  not  excessive,  but  are  large 
enough  in  some  cases  to  require  a  correction  if  an  accurate  record 
is  required  at  a  voltage  different  to  that  at  which  the  meters  are 
calibrated. 

So  far  as  the  authors  are  aware,  no  very  definite  data  have  been 
published  as  to  the  extent  of  the  stray  fields  to  which  meters  may 
be  subject  in  generating  stations.  Experiments  were,  therefore, 
made  by  means  of  a  coil  carrying  a  current  which  was  adjusted  so 
that  the  field  was  equal  to  that  which  would  be  produced  by  a 
straight  conductor  carrying  1,000  amperes  placed  at  a  distance  of 
2  ft.  from  the  meter.  The  curves,  fig.  2,  show  the  results  obtained 
with  one  of  the  meters  when  this  field  was  placed  in  the  position  at 
which  it  produced  the  maximum  change — i.e.,  in  the  position  most 
unfavourable  to  the  meter.  In  the  case  of  one  meter  there  was  no 
change  in  the  rate  owing  to  this  field,  and  in  another  the  difference 
was  very  small.  In  the  cases  of  the  other  four  meters,  however 
the  changes  at  light  loads  are  large,  and  it  is  obvious  that  this 
question  is  one  of  the  greatest  importance.  Difficulties  of  this  sort 
can  be  met  by  erecting  the  meters  in  such  a  position  that  they  will 
not  be  exposed  to  large  stray  fields. 

The  curves,  fig.  3,  show  the  results  obtained  with  one  of  the 
meters  when  mounted  3°  out  of  level ;  the  errors  at  light  loads  are 
in  most  cases  increased  largely,  while  in  one  case  the  error  at  full 
load  was  altered  by  about  2  per  cent. 

The  temperature  coeflBcient  of  all  the  meters  tested  was  in  no  case 
greater  than  ±  O'l  per  cent,  for  a  change  in  temperature  of  1°  ('., 
an  amount  which  is  probably  negligible  for  most  practical 
purposes. 

Often  a  meter  is  put  into  a  circuit  the  current  in  which  rarely, 
if  ever,  reaches  the  maximum,  the  average  load  being  often  equal 
only  to  one- tenth  of  the  full  load  for  the  instrument.  This 
practice  is  not  very  satisfactory.  It  would  be  far  better  to  install 
at  first  a  meter  of  small  capacity,  adding  when  the  load  increased 
another  meter  of  the  same  size  connected  in  parallel  with  the  first. 
or  replacing  it  with  a  larger  meter. 

Care  should  be  taken  to  erect  meters,  especially  those  having  a 
temperature  coeflScient,  well  away  from  any  extraneous  sources  of 
heat,  such  as  field -regulating  resistances  or  switchgear.  Where 
the  added  resistance  in  the  shunt  circuit  of  the  meter  is  wound  of 
copper  wire  and  mounted  in  a  separate  box,  it  is  important  that 
the  box  should  be  placed  in  such  a  position  that  it  will  be  subject 
to  the  same  temperature  variation  as  the  meter,  and  will  not  be 

*  A  later  examination  seems  to  indicate  that  it  is  the  steel 
spindle  that  has  become  magnetised  and  is  affecting  the  accuracy  of 
the  meter  at  light  loads 


heated  from  an  eztr&neoiu  Bonrce  of  beat,  or  cooled  by  being  placed 
in  an  air  draught. 

The  possibility  of  stray  fields  should  be  carefnlly  considered  in 
selecting  the  position  for  erection  ;  there  may  be  very  large  fields 
in  the  vicinity  of  the  angle-iron  frame  on  which  switchboards  are 
unnally  mounted, and  near  largecircuit-breakersof  the  magnetic  type. 
When  the  meters  are  erected  a  .simple  teat  can  be  made  to  ascertain 
if  any  stray  fields  are  affecting  the  meter  by  disconnecting  the  main 
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Fig.  2.— Effect  of  Stray  Field. 


current  leads  from  the  meter  and  short-circuiting  them,  the  voltage 
circuit  being  left  connected  across  the  mains.  Under  the^e  con- 
ditions the  effect  of  any  stray  field  should  be  shown  by  a  movement 
of  the  meter  dials. 

The  main  current  leads  to  the  meter  should  be  run  with  the 
lead  and  return  close  to  each  other.  Great  care  should  be  taken  to 
see  that  good  contact  is  made  at  the  meters,  as  otherwise  errors 
may  be  introduced  into  the  readings  owing  to  the  rise  of  tempera- 
ture in  the  instrument  ;  this  is  a  matter  of  great  importance  in 
the  case  of  shunted  meters,  where  bad  contacts  may  lead  to  very 
large  errors.  In  the  cases  of  two  meters  recently  tested  in  ♦^he  con- 
dition in  which  they  were  received  it  was  found  that  in  one  (a 
4,000-ampere  meter)  the  watts  lost  in  the  contacts  were  almost  equal 
to  those  dissipated  in  the  instrument  itself,  and  that  the  rate  of  the 
meter,  after  it  had  been  run  for  li  hours,  had  increased  by  about 
.')  per  cent.  ;  and  in  another  (a  shunted  meter),  when  first  tested, 
the  reading  was  found  to  be  30  per  cent,  too  low,  while  after  the 
contacts  were  cleaned  it  was  correct  to  within  2  per  cent. 

A  slight  difference  in  level  affects  seriously  only  the  accuracy  of 
the  lower  loads  ;  as,  however,  it  is  important  that  these  should  be 
accurate,  it  is  desirable  that  the  meters  should  be  carefully  levelled. 
Aron  clock  meters  can  be  levelled  by  the  small  plnmb-bob  fixed 
inside  the  case,  and  motor  meters  by  the  well-known  method  of 
placing  a  coin  or  small  weight  on  the  outer  periphery  of  the  meter 
disk  and  adjusting  the  meter  level  so  that  the  weighted  disk  does 
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not  move  when  the  meter  case  is  tapped.  In  the  case  of  the 
oscillating-type  meter,  where  the  disk  is  not  able  to  make  a  com- 
plete revolution,  the  method  adopted  by  the  authors  was  to  time 
two  oscillations  with  a  small  steady  current,  the  level  of  the  meter 
being  adjusted  until  the  time  of  oscillation  was  the  same  in  each 
direction' 

With  most  of  the  types  of  direct-current  watt  hour  meters  it  is 
possible  to  oStain  under  proper  conditions  'an  accuracy  of  test  to 
within  ±  Oo  per  cent.  This,  however, probably  applies  only  where 
the  measuremeuts  of  current  and  pressure  are  made -directly  by  a 
potentiometer.  Where  direct-dettection  instruments  are  used  for 
the  measurement  of  power  th«  possible  error  is  of  necessity  some- 
what larger,  and  the  accuracy  of  tests  under  these  conditions  can- 
not be  considered  as  being  nearer  than  i  1  per  cent.  Spesiking 
generally,  direct-current  watt- hour  meters  are  consistent  to  within 
±  1  per  cent,  at  the  upper  loads,  and  it  is  clearly  shown  by  the 
results  obtained  at  Sutton  that  the  records  obtained  under  working 
conditions  when  corrected  by  the  constants  obtained  by  the  testa 
should  be  correct  nearly  to  within  this  limit.  In  the  case  of  a 
meter  used  to  measure  a  large  output,  it  is  recommended  that  it 
be  tested  and,  if  necessary,  cleaned  and  adjusted  once  every  six 
months. 

In  making  tests  in  the  laboratory  or  test-room,  the  pressure 
circuit  should  be  connected  to  the  mains  for  several  hours  before 
commencing  the  test.  This  applies  more  particularly  to  those 
meters  in  which  the  series  resistance  is  of  copper  arid  is  situate 
inside  the  meter.  One  hour  is  not  suflicieut  for  the  various  parts  of 
a  meter  to  attain  to  a  constant  temperature. 
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In  addition  to  the  usual  test  at  various  loads,  made  preferably 
with  a  chronograph  as  distinct  from  a  stop-watch  (chronograph  is 
the  name  srenerally  g-iven  to  a  centre  seconds  watch,  the  hands  of 
which  are  put  in  and  out  of  gear  with  the  movement,  while  by 
the  "  stop-watch  "  is  meant  a  watch  in  which  the  whole  movement 
is  stopped  or  started),  it  is  necessary  that  the  meter  should  be  run 
for  a  considerable  time  at  full  load  in  order  to  ascertain  the  extent 
of  the  error  due  to  heating.  The  main  portion  of  the  heating  will 
take  place  in  the  first  hour,  and  a  short-run  test  taken  at  the  end 
of  that  time  will  indicate  very  well  whether  the  test  need  be  con- 
tinued further.  In  more  than  one  meter  tested  by  the  authors,  the 
accuracy  changed  by  about  ">  per  cent  as  a  result  of  running  for 
five  hours  on  full  load. 

Tests  made  in  position  are  often  of  very  little  value.  In  the 
authors'  opinion  there  is  no  direct-current  meter  at  present  on  the 
market  which  can  be  relied  upon  to  integrate  a  load  suificiently 
accurately  to  be  used  as  a  standard  by  means  of  which  other  meters 
can  be  checked.  It  seems  to  be  most  satisfactory  to  erect  the  meter 
in  such  a  position  that  it  is  unaffected  by  stray  fields  or  anything 
else  which  may  impair  the  accuracy,  and  to  have  it  tested  from 
time  to  time  under  conditions,  both  as  regards  apparatus  and  time, 
in  which  the  errors  can  be  accurately  determined  and  any  special 
points  fully  investigated. 


Electrical  Meters  on  Variable  Loads. 

By  David  Robertson,  B.Sc,  A.M.I.E.E. 

iAhstraet   of  paper  read  he/ore  the   Institution  of  Electrical 
Engineers,  London,  May  9th,  1912.) 

The  paper  deals  both  theoretically  and  experimentally  with  the 
behaviour  of  electricity  meters  on  variable  loads.  It  is  shown  that 
an  eddy  brake  meter  without  fluid  friction  and  with  perfectly 
compiensated  solid  friction  is  correct  on  all  loads  whether  steady  or 
not  ;  the  extra  record  made  during  deceleration  always  exactly 
compensates  for  that  lost  during  acceleration. 

Solid  friction  makes  the  loss  of  record  while  the  speed  "is  rising 
exceed  the  gain  while  it  is  falling  ;  while  fluid  friction,  even  if 
compensated  for  steady  loads,  has  the  reverse  effect.  The  pro- 
portional starting  and  stopping  error  due  to  solid  friction  increases 
indefinitely  as  the  duration  of  the  load  is  made  less  and  less,  while 
that  caused  by  the  fluid  friction  only  approaches  a  finite  limit  of 
the  same  order  as  the  amount  of  the  friction  itself. 

On  a  rectangular-wave  cyclic  load,  the  error  due  to  solid  friction 
is  constant  at  all  frequencies  above  that  at  which  the  rotor  just 
comes  to  rest  each  cycle,  and  is  such  as  to  make  the  meter  run  at 
the  same  speed  as  it  would  with  a  steady  load  equal  to  the  mean. 
The  fluid  friction  error  increases  with  the  frequency,  but  is  less 
than  the  starting  and  stopping  error. 

Experiments  made  at  the  Merchant  Venturers'  Technical  College, 
and  on  the  Devonport  and  District  Tramways  are  described,  and  the 
results  given  and  discussed.  They  confirm  the  theoretical  con- 
clusions, but  show  that  the  effects  are  small  on  a  tramway  load. 

As  is  well  known,  the  law  connecting  the  resisting  torque  with 
the  speed  of  a  motor  meter  must  be  the  same  as  that  connecting 
the  driving  torque  with  the  current,  or  power,  being  metered,  if 
the  meter  is  to  be  accurate  on  all  loads.  This  agreement  can  only 
be  approximately  attained  in  practice,  but  if  it  could  be  made  per- 
fect, then,  however  complex  the  law  might  be,  the  meter,  when 
properly  calibrated,  would  be  correct  on  all  steady  loads  and  also 
on  all  variable  loads  which  change  suflBciently  slowly  to  make  the 
inertia  torque  negligible.  But  it  would  not  necessarily  be  accurate 
on  loads  which  vary  sufficiently  rapidly  to  produce  appreciable 
inertia  torques  on  the  rotor  of  the  meter. 

In  ordinary  meters  we  can  conveniently  divide  the  resisting 
torque  into  three  components — solid  friction  torque,  eddy-current 
torque  and  fluid  friction  torque — and  assume  these  to  be  respec- 
tively constant,  proportional  to  the  speed  and  to  the  square  of  the 
speed.  None  of  these  assumptions  is  quite  true,  but  within  certain 
ranges  for  each  the  deviation  can  safely  be  neglected.  The  solid 
friction  increases  very  considerably  at  low  velocities,  especially 
when  the  speed  is  almost  zero.  The  eddy-current  torque  increases 
less  rapidly  than  the  speed  at  high  speeds  and  reaches  a  maximum 
at  a  certain  speed,  beyond  which  it  diminishes,  owing  to  the  in- 
ductance of  the  eddy-current  paths  ;  at  all  ordinary  meter  speeds 
the  reactance  effects  are  quite  negligible,  and  the  deviation  from 
the  proportional  law  is  inappreciable.  Fluid  friction  changes  law 
at  a  certain  critical  speed  which  depends  on  the  constants  of  the 
fluid  ;  below  that  speed  the  fluid  frictional  torque  is  proportional 
to  the  speed  instead  of  to  its  square. 

In  practically  all  modern  motor-meters  the  main  control  is  an 
eddy-current  brake.  When  the  solid  fcriction  is  exactly  compensated 
and  fluid  friction  absent,  the  mean  current  or  power  being  metered 
will  be  strictly  proportional  to  the  mean  speed,  and  the  meter,  if 
properly  calibrated,  will  always  record  correctly  whether  the  load 
changes  rapidly  or  slowly,  whatever  the  wave- form  of  the  load  may 
be,  and  however  much  inertia  the  rotor  may  have.  Its  steady  load 
characteristic  is  a  horizontal  straight  line.  Solid  friction  alters 
this  into  a  rising  curve.  Under  the  worst  conditions  likely  to  occur 
in  practice,  the  variable  load  error,  compared  with  the  rate  at 
maximum  load,  is  of  the  same  order  as  the  ratio  of  unbalanced 
frictional  torque  to  the  eddy -brake  torque  at  the  speed  corresponding 
to  the  maximum  load  :  it  gets  less  as  the  load  on  the  meter  is  made 
greater. 

In  electrical  energy  meters  (watt-hour  meters)  the  solid  friction 
is  generally  compensated  by  putting  some  field  turns  in  the  shunt 
circuit.  80  that  there  is  always  a  driving  torque,  whether  there  is  a 
load  or  not.     With  the  object  of  getting  a  low  starting  current,  the 


position  of  these  coils  is  generally  adjusted  so  that  the  rotor  will 
just  not  continue  to  rotate  when  the  load  is  removed.  Creeping  is 
then  liable  to  occur  if  the  meter  be  removed  to  a  place  where  it  is 
subject  to  vibration,  or  where  the  voltage  is  above  normal,  and  the 
solid  friction  is,  as  a  rule,  considerably  over-compensated  at  the 
running  speeds.  Owing  to  the  variation  of  the  solid  friction, 
perfect  compensation  can  never  be  obtained  in  this  way,  and 
so  they  are  generally  under-compensated  at  low  loads  and  over- 
compensated  at  large  ones. 

When  there  is  fluid  friction,  but  no  solid  friction,  the  steady  load 
characteristic  becomes  almost  a  straight  line  sloping  downwards. 
The  fluid  friction  can  be  more  or  less  compensated  for  steady  loads 
by  a  series  coil  which  alters  the  division  of  the  flux  between  the 
motor  and  brake  portions  in  such  a  way  as  to  diminish  the  eddy- 
current  torque  relative  to  the  driving  torque  at  the  larger  loads. 
But  even  if  this  adjustment  were  perfect  at  steady  loads,  the  meter 
would  run  faster  than  it  ought  at  variable  loads.  The  limiting 
error,  whether  starting  and  stopping  or  on  a  cyclic  load,  is  of 
the  same  order  as  the  ratio  of  the  fluid  friction  torque  to  the 
eddy-current  torque  at  the  speed  corresponding  to  the  maximum 
load,  and  it  is  qreater  iat  large  loads  than  for  small  ones. 

When  both  solid  and  fluid  friction  are  present,  the  characteristics 
are  intermediate  between  those  considered.  Each  kind  of  friction 
tends  to  correct  the  errors  due  to  the  other.  The  curve  for  5  per 
cent,  solid  and  1  per  cent,  fluid  friction  would  give  an  excellent 
steady  load  characteristic,  such  as  that  obtained  from  the  modern 
Ferranti  meter.  It  should  be  remembered  that  the  proportion  of 
each  friction  with  a  given  meter  varies  with  the  load. 

In  the  experiments  a  variable  current  was  passed  through  the 
main  coils  of  all  the  meters,  while  a  constant  voltage  was  maintained 
on  the  shunts  of  the  energy  meters.  The  electricity  passed  through 
was  measured  by  a  copper  voltameter,  and  the  voltage  by  a  Nalder 
volt  potentiometer  and  Weston  cell. 

A  complete  calibration  of  the  meters  with  a  steady  load  was 
made  before  commencing  the  variable  load  tests,  and  steady  load 
tests  at  5  and  10  amperes  were  interspersed  at  intervals. 

The  experiments  were  devised  so  as  to  magnify  any  variable  load 
peculiarities  which  might  exist,  in  order  to  make  certain  of  detect- 
ing them.  Consequently  the  errors  which  are  likely  to  arise  in 
actual  use  are  very  much  smaller  than  those  shown  by  the  curves 
obtained. 

The  meters  tested  were  of  the  Ferranti,  Hookham,  Westinghouse, 
Electrical  Co.,  B.T.-H.,  Siemens  and  Aron  types,  and  the  tests  were 
conducted  with  intermittent  direct  current  at  frequencies  up  to  600 
cycles  per  minute. 

Experiments  were  also  made  by  the  author  at  the  Devonport 
District  Tramways  switch-house.  Standard  B.T.-H.  and  Aron 
meters  of  200-ampere  size,  known  to  be  in  substantial  agreement  on 
steady  load,  were  placed  in  series  with  a  tramway  feeder  whose 
load  was  within  their  range.  Readings  were  taken  hourly  during 
the  first  day,  and  daily  for  some  time  afterwards.  At  first  the 
Aron  meter  ran  very  slightly  faster  than  the  B.T.-H.,  but  after 
some  rather  heavy  traffic  the  latter  began  to  recover  its  position, 
and  by  the  end  of  the  day  the  records  agrefd  within  \\  parts  in  a 
thousand.  This  close  agreement  between  two  meters  differing  so 
widely  in  their  construction  and  principle  of  action  was  taken  as 
conclusive  proof  that  neither  of  them  behaved  appreciably 
differently  on  a  tramway  load  from  what  they  did  on  a  steady  load. 
Clock  meters  in  which  there  is  little  damping  of  the  pendulums 
are  as  accurate  on  variable  as  on  steady  loads  except  within  a 
small  range  of  load  frequency  in  which  resonance  effects  occur. 
This  type  of  meter  should  not  be  employed  on  cyclic  loads,  such  as 
flashing  signs,  unless  the  load  frequency  differs  considerably  from 
that  of  the  pendulums  (about  80  cycles  per  minute). 


Joint  Discussion. 


A  joint  discussion  on  the  above  papers  was  opened  by  Mr.  A.  P. 
Trotter  (B.  of  T.),  who  said  that  some  of  their  tests  of  tramway 
meter.s  had  been  criticised  because  it  was  urged  that  they  were  not 
conducted  on  traction  loads ;  he  had  felt  the  importance  of  the  matter, 
which  involved  large  sums  of  money,  and  he  believed  now  there  were 
two  fairly  good  travelling  meters  which  were  quite  satisfactory.  If 
two  meters  of  different  types  could  be  run  in  series  on  traction 
loads  and  found  not  to  vary  more  than  1  or  2  per  cent,  over  some 
weeks,  thij  was  not  a  fluke,  and  he  felt,  after  hearing  the  papers, 
that  good  meters  tested  on  steady  loads  in  the  laboratory  were 
suitable  for  practical  traction  work.  He  disagreed  with  Dr. 
Robertson's  general  condemnation  of  mercury  meters,  which,  under 
proper  conditions,  were  exceedingly  good  instruments. 

Mr.  G.  H.  Holden  said  he  had  not  had  any  opportunity  of 
carrying  out  such  tests  as  the  N.P.  Laboratory,  and  felt  that  their 
tests  were  of  great  value.  Prof.  Robertson  had  employed  a  rather 
obsolete  type  of  Hookham  meter  in  his  test,  and  this  explained  his 
results  to  some  extent. 

Mr.  C.  a.  Baker  said  that,  although  traction  meters  did  not  come 
his  way.  numerous  variable  load  meters  for  signs  passed  through  his 
hands.  Variations  in  calibration  coefficients  due  to  temperature 
change  offered  considerable  scope  for  study  ;  a  good  average  speed 
increase  for  small  D.c.  meters  was  "3  per  cent,  per  degree  C.  rise  in 
temperature,  but  he  agreed  with  the  author's  figure  for  the  meters 
they  were  considering.  The  temperature  effect  for  a.c.  meters  was 
much  less. 

Dr.  a.  Russell  said  he  had  taken  the  best  types  of  tramway 
meters,  properly  adjusted,  and  tested  them  in  series  on  fluctuating 
loads  and  interrupted  circuits,  but  found,  as  he  had  expected, 
uniform  readings.  As  such  meters  gave  varying  results  when  in 
series  on  the  switchboard,  the  discrepancy  was  studied  and  traced 
generally  to   stray   fields,   even   pendulum  meters  and  those  with 


Vol.  70.   No.  1.802,  juiTB  7,  1912.1         THE    ELECTRICAL    REVIEW. 


917 


Mtatic  coils  beinsr  affected.  Vibration  alBO  caaaed  errorB.  Metern 
for  traction  work  were  a<lmirably  made  now  and  if  put  up  properly 
would  atrree  amonffst  themBeiven.  It  was  no  (food  Bendini?  a 
switchboard  meter  to  the  laboratory  for  testing,  and  eipectinjr 
laboratory  resalts  when  replaced  on  the  board.  He  commended 
Prof.  Robertson's  paper,  but  had  found  nome  difficulty  in  under- 
atandinp  the  appendix  owinp  to  the  notation. 

Mk.  a.  J.  CuinoK  said,  referrinj?  to  Mr.  MelHom's  paper,  that  it 
would  be  found  that  astatic  windin(,'8  in  motor  meters  would 
larpely  obviate  trouble  with  wtray  fields,  while  aluminium  spindles 
in  oscillating  meters  would  pet  over  the  trouble.  He  asked  if  the 
4,000-ampere  meter  was  tested  apain  aft«r  it  had  cooled  down,  and 
was  the  result  the  same.  Prof.  Robertson's  tests,  although  he  found 
no  fault  with  them,  were  of  little  practical  value. 

Mr.  J.  Rennie  said  Prof.  Robertson's  paper  should  not  be  taken 
seriously  as  repards  some  of  the  results  arrived  at.  His  arrange- 
ment for  holding  the  plates  of  the  electrolytic  cell  was  not  so  good 
as  that  shown  by  Mr.  Melsom.  Manufacturers  should  publish 
approved  specifications  and  curves  of  accuracy  for  their  meters, 
which  they  would  be  prepared  to  guarantee,  as  this  would  impress 
the  user.  The  carriage  ([uestion  had  exhausted  their  ingenuity ; 
he  considered  from  his  experience  that  meters  could  travel  without 
damage.  The  central  station  often  did  not  appear  to  appreciate 
the  meter,  judging  by  the  treatment  given  to  it,  and  he  thought 
that  possibly  a  good  looking  meter  would  get  better  treatment 
than  an  ordinary  one,  judging  by  the  experience  of  the  gold  watch. 

Mb.  Rogek  T.  Smith  said  railway  people  would  be  indebted  to 
the  authors  for  deciding  that  a  large  number  of  meters  were 
correct  on  variable  loads  if  properly  installed  and  used.  He 
described  the  fairly  accurate  results  obtained  by  using  two  per- 
manently installed  meters  and  one  calibrating  meter  in  series  on 
the  Great  Western  Railway  supply.  The  error  was  under  2  per 
cent,  on  a  1()  days'  test  and  almost  negligible  on  a  t>  days"  run. 
The  calibrating  4,000-ampere  meter  was  sent  periodically  to  the 
N.P.  Laboratory  for  overhaul.  Each  sub-station  had  one  spare 
meter  which  could  be  removed  ;  permanent  meters  were  adjusted 
on  site  to  within  about  1  per  cent,  agreement. 

Mb.  a,  P.  Young  (in  a  communication)  said  that  meter  theory 
showed  very  clearly  that  the  accuracy  of  a  motor  meter  having 
eddy-current  damping  and  no  uncompensated  friction  was  quite 
independent  of  whether  the  load  was  steady  or  fluctuating.  The 
General  Electric  Co.,  of  U.S.A.,  some  16  years  ago  carried  out  tests 
on  the  well-known  Thomson  watt-hour  motor  meter,  which  proved 
that  the  theoretical  conclusions  were  justified  in  actual  practice. 
These  experiments  were  confirmed  by  the  more  elaborate  and  refined 
tests  made  by  Mr.  Melsom  and  Mr.  Eastland,  also  by  those  of  Prof. 
Robertson  made  on  the  B.T.-H.  type  "  C  "  and  type  T.S.  meters. 
"Any  motor- meter  to  measure  the  product  of  some  quantity  (.\)  and 
the  time  (0  will  record  correctly,  regardless  of  how  (a)  varies,  pro- 
vided that  : — (1)  The  driving  torque  is  directly  proportional  to  A  : 
(2")  the  retarding  torque  is  directly  proportional  to  the  angular 
velocity  of  the  moving  system,  and  there  is  no  extraneous 
friction  or  damping  not  in  conformity  with  this  law.  This  is 
at  once  apparent  from  the  ec|uation  of  motion  governing  such 
conditions — 

K .  A  =  I .  dwjdt  -f  Ki  It; 

where,  i  =  moment  of  inertia  of  the  moving  system  ;  >v  =  angular 
velocity  of  the  moving  system  :  k  and  Ki  —  constants.  Multiply- 
ing through  by  dt  and  integrating — 

/"Ta  /"Ti,  /"Ta 

K.  I  A.dt  -  I    I  dw  -i-  Ki    I  to.  dt, 
Jii  Jii  Jti 


I.e., 


-I: 


A.dt    =    I  (m'T^   -    ICtJ   +    Ki  (^Tj   -    ^Ti) 


I  f  it  is  assumed  that  initially  at  time  Ti  the  moving  element  is  at 
rest,  and  also  at  the  final  time  T^  it  has  again  come  to  rest,  then — 


Jtiij  =  0  and  ji'Ti  =  0, 


therefore 


K.  j  A.dt  - 


Klt0T,    -    WtJ. 


The  (luantity  on  the  left-hand  side  of  this  equation  is  that  which 
has  to  be  measured,  whilst  that  on  the  right-hand  side  is  propor- 
tional to  the  total  angle  moved  through  by  the  moving  system, 
that  is,  to  the  number  of  revolutions  made  in  the  period  from 
Ti  to  Ta."  As  regards  ampere-hour  motor  meters  of  the 
mercury  type  wherein  eddy  -  current  damping  is  employed, 
the  extraneous  damping  produced  by  mercury  friction  was  not  a 
negligible  factor,  and  in  all  three  types  of  meter  a  compounding 
coil  was  introduced  for  the  purpose  of  compensating  for  the  mercury 
friction,  more  particularly  on  high  loads,  where  it  became  of 
increasing  importance  ;  the  writer  suggests  that  the  error  results  in 
most  part  from  this  compounding  coil,  as  a  result  most  probably 
of  some  hysteresis  efifect  in  the  magnet  system  :  that  is,  that  true 
compensation  is  not  achieved,  and  the  deleterious  efifect  of  mercury 
friction  manifests  itself  by  causing  the  meter  to  read  considerably 
more  than  it  should  do.  He  considers  it  unfortunate  that  Prof. 
Robertson  did  not  carry  out  tests  on  the  mercury  meter  manu- 
factured by  the  B.T.-H.  Co,,  wherein  no  compounding  device  of  any 
kind  is  employed.  As  mercury  type  ampere-hour  meters  are  being 
used  more  and  more  for  tramcar  service,  it  would  appear  that 
meters  in  which  compounding  is  employed  are  not  so  suitable  for 
this  class  of  service  as  that  type  in  which  the  design  has  been  so 
well  carried  out  that  a  compounding  device  is  found  quite 
unnecessary.  Reverting  to  Mr.  Melsom's  paper,  that  part  dealing 
with  the  "  Effect  of  Stray  Fields  "  was  exceedingly  interesting,  but  it 
was  unfortunate  that  tests  were  not  made  on  any  astatic  type  meters. 
Above  500  amperes  all  d.c.  watt-hour  meters  manufactured  by  the 


B.T.-H.  Co.  were  of  the  astatic  type,  and  they  were,  therefore, 
unaffected  by  uniformly  diatribnted  stray  magnetic  field*  in  the 
region  of  the  two  armature  coils. 

Mu.  S.  W.  Melsom  said  (in  replying)  that  Prof.  Robertson  had 
auked  him  to  state  that  his  conclusions  were  based  on  an  old-type 
Hookham  meter.  He  thought  that  no  meter  was  thoroughly 
aHtatic,  and  he  had  not  traced  any  particular  effect  from  vibration. 
The  4,000-ampere  meter,  tested  after  cooling,  showed  exactly  the 
same  resultH  as  before.  The  N.P.  Laboratory  had  found  no  effect 
on  the  accuracy  of  meters  from  journeys  ;  the  most  severe  t««t  wa*? 
a  journey  from  Teddington  to  London  by  carrier.  As  re(rard« 
standard  meters,  it  was  a  question  of  having  one  meter  and  regard- 
ing it  as  right  when  others  disagreed.  He  did  not  agree  that  any 
one  meter  was  specially  competent  to  detect  errors  in  the  others 
no  meter  on  the  market  was  twice  as  good  as  any  other. 


Location  of  Icebergs  by  a  Recording  Microthermometer. 

The  evening  meeting  of  the  Royal  Institution  on  3Iay  aist  wa- 
occupied  with  a  lecture  by  Pbof.  Howard  T.  Babnes,  F.R.S.,  the 
distinguished  Canadian  physicist.  Hi.s  subject  was  the  detection  of 
icebergs  in  navigation,  and  the  lecture  was  in  the  nature  of  a  perora- 
tion to  a  series  of  Thursday  afternoon  discourses,  in  which  he  ha*- 
discussed  ice  formation  in  Canadian  water",  the  work  of  ice- 
cutters  on  the  St.  Lawrence,  and  the  need  of  bringing  the  wisdom 
of  the  laboratory  to  bear  upon  the  safety  of  the  northern  route 
between  Great  Britain  and  Canada,  which  crosses  the  iceberg  track. 
He  started  his  experiments,  he  said,  with  scepticism,  and  ended 
them  with  optimism. 

The  lecture  began  with  a  lucid  description  of  the  shifting  ice  on 
the  western  shores  of  Greenland  and  its  movement  out  to  sea,  wher> 
it  formed  the  floating  bergs,  measuring  in  some  cases  250  ft.  from  tht 
surface  of  the  sea  to  the  pinnacles  and  500  yards  in  length.  Prof. 
Barnes  endorsed  Pettersson's  theory  that  ice,  melting  in  the  sea. 
caused  three  currents  to  be  set  up,  the  cold  sea  water  falling,  the 
warmer  sea  water  melting  the  ice  and  taking  its  place,  and  fresh 
water  from  the  melted  ice  rising  on  the  surface  around  it,  but  not 
mixing  with  the  salt  water.  Scientific  advantage  might  be  taken 
of  this  last  phenomenon,  and  the  presence  of  fresher  water  b« 
indicated  by  altered  electrical  conductivity.  The  "'  ice  blink  "  and 
other  signs  of  an  iceberg's  approach  were  more  interesting  than 
precise,  and  temperature  changes  in  the  sea  had  not  hitherto  been 
reliable  owing  to  the  crude  methods  of  reading  in  vogue. 

But  Pettersson's  theory  that  some  temperature  effect  would  be 
produced  by  currents  of  fresh  water  from  the  melted  ice 
suggested  the  idea  of  a  recording  microthermometer.  An 
instrument  was  required  which  should  be  sensitive  enough  to 
record  a  variation  of  temperature  of  a  thousandth  of  a  degree 
as  easily  as  an  ordinary  thermometer  would  record  a  variation  of 
2°.  After  many  attempts  and  failures.  Prof.  Barnes  succeeded  in 
evolving  a  form  of  electrical  resistance  microthermometer  which 
would  register  variations  otherwise  entirely  overlooked,  and  would 
indicate  the  presence  of  an  iceberg  at  a  distance  of  half  a  mile.  The 
thermometer  itself  was  fitted  in  a  special  iron  cylinder  attached  to 
a  guy  rope  for  immersion  in  about  '>  ft.  of  water  and  connected  by 
wires  to  the  recording  instrument  on  deck.  A  portable  form  of 
galvanometer  of  somewhat  special  construction  was  employed,  and 
its  clock  mechanism  was  so  arranged  that  it  would  work  anywhere 
and,  indeed,  worked  better  when  there  was  vibration,  the  vibration 
destroying  any  false  balance.  The  recording  instrument  contained 
a  chart  mounted  on  cylinders,  on  which  a  pen  recorded  the 
temperature. 

A  series  of  microthermometric  charts,  some  made  in  the  North 
Atlantic  only  a  month  a^;©,  showed  how  changes  of  temperature 
denoted  the  presence  of  icebergs.  The  characteristic  changes  and 
the  rate  at  which  they  took  place  were  more  significant  than  the 
temperature  per  xe.  Generally  there  was  a  rise  as  a  ship  drew  near 
a  berg,  followed  by  a  sharp  fall,  and  a  rise  after  the  berg  had  been 
passed.  The  first  rise  was  probably  due  to  absorption  of  the  suns 
heat  by  fresh  water  from  the  berg.  According  to  one  chart,  this 
iceberg  effect  was  observable  even  in  water  at  a  depth  of  16  ft. 
below  the  surface. 


Private  House  Lightinar  by  Elootrlcitj. 

By  W.  R.  Rawlings. 

i^Xbdract  of  paj>er  read  before  the  ILLUMINATING  ENGINEERING 
Society,  April  16M,  1912.) 

The  problem  "f  the  illumination  of  a  mansion  is  entirely  different 
from  that  of  an  institution,  club  or  hotel.  It  might  be  supposed 
that  the  production  of  artificial  daylight  was  the  ideal  illumination  ; 
but  even  if  such  light  could  be  obtained  at  a  low  price,  it  is,  in  my 
opinion,  unsuitable  for  the  home,  and  should  be  confined  to  certain 
special  applications,  in  cases  in  which  the  correct  matching  of 
colours,  &c.,  is  an  all-important  item.  One  desires  the  warm  tone 
which  the  artificial  illuminants  of  to-day  naturally  provide.  From 
this  standpoint  the  old  carbon-filament  lamp,  with  its  yellow  rays, 
gives  greater  satisfaction  and  a  more  pleasing  effect  than  the  white 
light  of  the  metal- filament  lamps. 

The  problem  of  house  illumination  is  not  so  much  one  of  foot- 
candles,  as  of  convenience,  taste,  and  personal  requirements. 

I  admit  that  there  is  a  minimum  limit  in  foot-candles  for  specific 
work.  For  instance,  a  bedroom  is  comfortably  illuminated  with  a 
variation  from  2  to  1  foot-candle,  but  the  dressing  table  and  the 
part  in  front  of  the  dressing  mirrors  must  have  at  least  6  to  10 
foot-candles  on  the  dressing-table  surface.  A  dining  table  requires 
not  lees  than  2"5  foot-candles,  and  need  not  exceed  35  ;  but  the 
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ceiling  and  walls  of  that  room  should  be  kept  from  'r,  to  1  foot- 
candle,  so  that  the  surroundings  may  be  subdued  in  comparison 
with  the  table,  and  for  this  reason  I  do  not  advocate  here  indirect 
illumination. 

Mr.  Justus  Eck,  in  a  valuable  paper  on  "  Indirect  Lighting," 
pointed  out  that  animal  life  desired  shade,  and  it  is  only  when 
illumination  for  specific  work  is  required  that  the  briphter  light  is 
desired.  While  the  billiard  player  likes  a  strong  light  on  the 
table,  he  prefers  a  lower  illumination  for  the  rest  of  the  room. 
I  know  of  nothing  more  uncomfortable  than  a  room  equally 
illuminated  on  every  square  foot  of  the  floor,  and  a  room  so  lighted 
is,  in  my  opinion,  inartistic. 

I  suggest  the  following  rules  for  illuminating  the  home  : — 

1.  A  room  should  not  be  evenly  illuminated  all  over. 

2.  The  filament  of  the  lamp  should  be  so  placed  as  not  to  be  in 
the  line  of  vision  under  normal  conditions. 

.3.  The  light  should  be  so  placed  as  to  illuminate  specific  objects 
(according  to  the  nature  and  purpose  of  the  room"). 

4.  Small  units  of  light  are  in  general  to  be  preferred. 

5.  Indirect  lighting  should  only  be  used  for  general  lighting,  or 
as  supplementary  to  the  necessary  local  illumination. 

It  is  seldom  that  the  engineer  is  allowed  free  scope  in  placing  the 
lights  as  he,  in  his  opinion,  thinks  best,  and,  in  a  word,  it  is  more 
difficult  to  satisfy  the  taste  of  the  owner  than  the  actual  require- 
ments of  the  house. 

The  town  house  requires  more  light  than  the  country  house  ; 
the  same  people  who  consider  a  16-c.P.  lamp  too  strong  in  the 
country  will  complain  that  a  30-C.P.  lamp  is  insufficient  when  in 
town.  Excess  of  light  in  the  town  compels  the  same  fault  to  be 
perpetrated  in  the  home,  and  for  this  reason  the  hall  and  corridors 
should  never  be  illuminated  to  a  higher  degree  than  the  rooms. 
The  effect  would  be  to  render  the  remainder  of  the  lights  insufficient 
by  contrast.  I  have  known  a  number  of  cases  where  the  illumina- 
tion of  the  house  generally  was  considered  satisfactory  until  a 
metal-filament  lamp  had  been  fixed  in  the  hall,  doubling  the 
original  candle-power  and  causing  dissatisfaction  with  the  rest  of 
the  lighting  (which  until  then  was  considered  ample).  It  is, 
therefore,  important  that  in  no  case  should  any  excess  of  light  be 
provided  in  the  less  important  positions  in  the  house,  such  as  the 
corridors,  kc 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Combination  Electric  Fan. 

Ddking  the  hot  weather  most  contractors  are  faced  with  the 
unpleasant  necessity  of  stocking  several  patterns  of  electric  fans, 
the  demand  covering  "  porthole  "  fans,  ceiling  fans,  table  fans,  fans 
to  fix  on  walls,  ice 

The  new  "  Union  Interchangeable  "  fan  motor  has  been  specially 
designed  by  the  Union  Electric  Co.,  Ltd.,  of  Park  Street,  South- 


may  be  used  in  its  normal  position  as  an  exhaust  fan,  or,  inverted, 
as  a  ceiling  fan.  It  may  be  mounted  on  a  bracket  (1),  and  used 
with  blades  as  a  wall  fan  ;  or,  by  again  mounting  the  bracket  on 
the  ring  (2),  it  becomes  the  well-known  '"  porthole  "  fan.  It  is 
obvious  that  any  combination  can  be  sold  as  a  complete  article, 
when  it  is  only  necessary  to  replace  the  parts  thus  disposed  of. 

The  motors  are  made  for  alternating  or  direct  current  in  a  large 
range  of  sizes,  and  to  run  on  all  standard  voltages  ;  and  all  motors 
of  the  same  output,  for  any  speed  or  voltage,  D.c.  or  A.c,  are  inter- 
changeable with  the  fittings  for  that  output.  The  design  is  such 
as  to  produce  a  motor  of  very  small  weight  for  output.  The  work- 
manship and  finish  throughout  are  of  high  quality,  and  the 
little  machines  operate  smoothly,  silently  and  without  overheating. 
The  windings  have  been  specially  designed  to  vvithstand  climatic 
variations,  particularly  those  of  tropical  countries. 

B.T.-H.  Fan  Motors. 

The  accompanying  illustration  shows  the  latest  pattern  of 
oscillating  electric  fan  introduced  by  the  British  Thomson- 
Houston  Co.,  Ltd.,  of  Rugby.  The  motor  has  a  four-point  regu- 
lating switch  in  the  base,  giving  three  running  speeds,  and  the 
yoke  is  hinged  to  the  base  so  that  the  same  fan  can  be  used  either 
as  a  desk  or  a  wall-bracket  fan.  The  oscillating  mechanism  is  con- 
tained in  the  small  gear  case  shown  on  the  back  of  the  motor  ;   the 


Fig.  2. 


-B.T,-H.  Oscillating  Electric  Fan,  d.c.  Desk  and 
Wall-Beacket  Type. 


Fig.  1.— The  Union  Interchangeable  Fan  Pakts— Seven 

Combinations 


wark,  S.E.,  to  cope   with  this  problem.     Briefly,  the  scheme  is  as 
follows  (fig.  1)  : — 

The  small  motor  (Part  3)  is  in  itself  complete  as  a  moving  a^ent. 
Mounted  on  the  small  base  (4),  and  provided  with  a  pulley,  it 
becomes  the  familiar  motor  for  light  driving  work  ;  fixed  to  the 
pedestal  (6),  and  fitted  with  blades  and  guard,  it  becomes  the 
standard  table  fan  ;  attached  to  the  cylindrical  stand  (6),  and  pro- 
vided with  blades,  it  is  converted  to  a  vertical-spindle  fan,  which 


connecting  rod  can  be  adjusted  for  three  angles  of  operation,  and  a 
handle  on  the  top  of  the  gear  case  controls  the  mechanism,  which 
can  be  put  in  and  out  of  gear  whilst  the  motor  is  running.  The 
guard  is  strongly  made,  so  that  it  can  be  used  for  handling  the 
motor  without  risk  of  injury.  The  motor  illustrated  is  for  direct- 
current  ;  similar  A.c.  sets  are  made,  as  well  as  a  variety  of  other 
patterns,  in  two  sizes,  and  are  described  in  a  list  recently  issued  by 
the  company. 

Household  Reflector. 

Messrs.  Siemens  Bros.  Dynamo  \v'orks,  Ltd.,  are  now  placing 


Fig.  3. — New  Holoph.\ne  Shade. 


on  the  market  a  new  tjipr  of  Eolophane   household  reflector.  No. 
S.F.  8054,  which  is  shown  in  the  accompanying  illustration. 

Lamp  Bemorer. 

The  Davis  Electrical  Co.,  Ltd.,  of  17.  Moor  Street,  W.,  have 
introduced  a  simple,  but  effective,  instrument  for  removing  and 
replacing  lamps  otherwise  inaccessible,  except  wfth  the  aid  of  a 
ladder.  Af>  shown  in  fig.  4,  it  consists  of  a  set  of  spring  fingers 
mounted  en  the  end 'of  a  long  cane,  and  'provided  with  a  pneumatic 
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india-rubber  cuBhioii,  which,  being:  pressed  apainHt  the  lamp  bulb 
?rip8  the  latter,  and  enable«  the  user  to  turn  it  in  its  socket  ho  an 
to  remove  it  from  the  holder.  Similarly,  a  new  lamp  can  be 
inserted  with  equal  ease.  The  secret  of  Huccess  resides  in  the  use 
of   the   rubber   pad   above-mentioned.      To   hold   pendants   firmly 
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Fig.  4. — Davis  Lamp  Remover. 


against  the  pressure  of  the  lamp  remover,  a  second  cane  is  pro- 
vided, fitted  with  a  device  for  this  purpose,  and  as  we  have  proved, 
it  is  an  easy  matter  with  these  two  tools  to  change  lamps  without 
fear  of  breaking  them  or  the  filaments. 

Theatre  Dimmer. 

■  The  alocompanying  illustration,  fig-.  5,  shows  a  bank  of  "Adams 
Igranic"  metallic  dimmers  having  three  rows,  each  row  consisting 
of  six  plates.  This  apparatus  is  suitable  for  use  on  a  105-volt 
83-cycle  single-phase  circuit,  and  each  row  is  capable  of  controlling 
142  32-C.P.  tantalum  lamps.  Each  dimmer  plate  has  its  individual 
operating  handle,  and  there  is  also   fitted  an  interlocking  master 


good  reception 'fromlcontrac tor?,  and'haa  'l<een  widely  adopted.  A 
new  patent  fixing  clip  hais  now  been  brought  out,  of  a  very  simple 
and  neat  d*^ign  :  it  is  illu8trate<l  in  different  fltages  of  application 
in  fig.  <i.  The  clip  is  made  of  tinned  brass,  and  may  be  fixed  either 
wi^h  a  nail  or  a  conntereunk  screw.  New  bonding  clarope  and  joint 
boxes  of  tinned  brawi  have  also  been  devised. 


LEGAL. 


West  Haji  Corporation  r.  Shiel.s. 

Last  week,   before  Mr.  Gillespie,  Robert  J.  Shiels,  an  eiecrncian 
of    T'pton   Lane.   Forest  (iate,   was  Hummoned  by  the  Wtni  Ham 
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Fig.  ♦).— Henley s   'Link"  Cable  Fi.xing  Clip. 


Corporation  for  connecting  electric  wires  with  those  of  the  West 
Ham  Electric  Supply,  without  the  consent  of  the  Corporation. 

Mr.  George  E.  Hilleary.  for  the  Corporation,  said  (according 
to  the  report  in  the  Momhi//  Adrerti.ier')  that  a  tradesman  in 
Forest  Gate,  on  April  10th,  applied  for  the  supply  of  electrical 
energy,  and  the  defendant  was  named  as  the  contractor  who  was  to 
install  it.  The  names  of  two  references  were  given,  but  letters 
sent  to  them  were  not  replied  to,  and  the  connection  was  conse- 
quently delayed.  The  Corporation  intimated  that  they  would 
supply  electricity  if  a  deposit  of  IDs.  was  paid,  but  the  tradesman 
refused  to  pay  the  money,  and  the  next  day  Mr.  Shiels  rang  up  on 
the  telephone,  saying  that  he  was  going  to  connect.  He  was  told 
that  he  must  not  do  so.  but  he  did  connect,  and  current  was  con- 
sumed though  no  meter  was  used. 

Mr.  J.  W.  Richards;,  for  the  defendant,  admitted  the  facts.  He 
said  that  the  West  Ham  Corporation  in  their  electrical  department 
were  a  trading  concern,  and  as  such  were  rivals  of  the  defendant  in 
business  ;  and  the  manner  in  which  the  Corporation  acted  was 
gradually  squeezing  out  of  business  small  electrical  contractors.  In 
this  instance  they  were  rival  tenderers  for  this  installation,  and 
Mr.  Shiels  thought  that  as  he  had  secured  the  contract,  the 
Corporation  were  purposely  withholdinfr  their  consent  to  connect. 
Mr.  Shiels's  client  had  come  to  an  end  with  his  gas  contract,  and  on 
April  16th— after  a  lapse  of  a  week — he  did  connect  with  the 
Corporation  wires  ;  but  he  disconnected  next  morning,  and  the 
utmost  value  of  the  current  used  could  only  have  been  about  a 
penny. 

Mr.  Hilleary  stated  that  the  defendant  had  on  two  other 
occasions  connected  in  the  same  way,  and  that  was  really  the  reason 
for  these  proceedings. 

Mr.  Gilles^pie  pointed  out  that  the  defendant  gave  notice  of 
what  he  was  going  to  do,  r\nd  in  the  circumstances  he  would  only 
fine  him  20?.  and  costs. 


The  Electric  and  Ordnance  Accessories  Co.,  Ltd.,  r.  Handcock. 

An  action  and  counterclaim  by  the  Electric  and  Ordnance  Acces- 
sories Co.,  Ltd.,  r.  Handcock.  were  down  for  hearing  by  Mr. 
Justice  Warrington,  in  the  Chancery  Divvion,  on  Tuesday.  Counsel 
for  the  plaintiffs  asked  his  Lordship  for  an  order  by  consent  upon 
terms  agreed  between  the  parties,  giving  judgment  for  the  plaintiffs 
on  the  claim  for  £200,  payable  by  100  monthly  instalments  of  £2 
each,  the  first  to  be  made  on  August  1st,  1912,  and,  in  default  of 
any  instalment,  the  whole  balance  remaining  unpaid  to  become 
payable  forihwith  ;  and  also  giving  judgment  for  the  plaintiffs  on 
the  counterclaim,  each  party  to  bear  their  own  costs. 
His  Lordship  made  the  order  agreeil  upon 


Fig.  5.— ''Adams  Igranic  "  Theatre  Dimmer. 


lever  to  control  the  whole  row,  a  handwheel  also  being  provided  for 
slow  motion.  In  addition,  the  whole  bank  is  controlled  by  one 
master  handwheel.  Each  operating  handle  has  a  label  indicating 
what  circuit  is  controlled  by  it.  The  dimmer  was  made  by  the 
Adams  MANtrpAOTUBiNG  Co.,  Ltd.,  Bedford. 

Healey  Wiring  System. 

The  wiring  system  introduced  by  Messrs.  W.  T.  Hexley's 
Telegraph  Works  Co.,  Ltd.,  at  the  electrical  exiiibition  at 
Olympia  last  year,  a'nd  then  described  in  our  pages,  has  met  with  a 


South-eastern  Railway  Co.  and  The  South-eastern  and 

Chatham  Railway  Co.'s  Managing  Committee  c  The 

London  Electric  Railway  Co. 

A  motion  in  this  action  was  down  for  hearing  before  Mr.  Justice 
Parker  ii.  the  Chancery  Division  on  Tuesday,  but  counsel  holding  a 
brief  for  Mr.  Percy  Wheeler,  who  represented  the  plaintiffs,  said 
that  the  parties  were  in  negotiation,  and  there  was  every  proba- 
bility that  minutes  of  an  order  would  be  signed.  Under  those 
circumstances  he  asked  that  the  motion  might  stand  over  generally, 
with  liberty  to  restore  it  on  two  days"  notice. 
His  Lordship  assent.ed. 
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CORRESPONDENCE. 

L4tt*rs  reeeired  by  tis  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  folloxmng  week.  Correspondents  skovld  forward  their  commtcni- 
eatwns  at  the  earliest  possible  nwment.  No  letter  can  he  published 
unless  we  have  the  loriter's  name  and  address  in  our  possession. 


Au  Objectionable  Clause. 

In  a  specification  for  electric  lighting  which  has  just  been 
issued  on  behalf  of  the  Poplar  Guardians,  the  following  extra- 
ordinary clause  appears,  following  the  usual  stipulations  as  to 
payment  of  Trade  Union  rates  and  observance  of  Trade 
Union  conditions  : — 

"  The  contractor  shall  accept  and  recognise  the  Union  hi 
the  trade  affected  as  the  sole  arbitrator  in  any  question 
arising  under  this  clause." 

This  clause  is  obviously  very  unfair  to  the  contractor 
in  view  of  the  notorious  bias  of  the  Trade  Unions,  and  it 
would  be  interesting  to  know  if  it  is  inserted  with  the  know- 
ledge and  approval  of  the  Local  Government  Board.  The 
principle  of  admitting  one  party  to  a  dispute,  whether  Trade 
Union,  consulting  engineer,  or  architect,  to  be  the  sole 
arbitrator  is  clearly  a  gross  injustice,  and  one  which  you 
yourselves  have  often  criticised.  If,  in  this  instance,  every 
tenderer  expressly  excepts  the  objectionable  clause  from  his 
tender,  the  Guardians  will  be  obliged  to  drop  what  is,  to  put 
it  mildly,  an  a,udacious  attempt  to  extend  the  powers  of  the 
already  too  powerful  Trade  Unions. 

Fairplay, 


A  Minimum  Wage  for  Electrical  Engineers. 

Reading  my  papers  the  other  morning,  I  noticed  an 
insertion  from  a  Penang  newspaper  deploring  the  loss  of 
"  British  prestige  "  in  the  engineering  world,  and  attributing 
this  to  the  degeneracy  of  the  brain  department  more  than 
the  workmen.  The  word  engineering,  of  course,  covers  a 
very  wide  circle,  including,  as  it  does,  civil,  mechanical, 
marine  and  electrical,  but  from  the  latter's  point  of  view  the 
article  was  more  than  right,  and  the  fact  should  be  studied 
seriously  by  those  in  authority. 

Surely  the  powers  that  be  are  aware'of  the  gigantic  future 
before  electrical  engineering,  and  recognise  the  necessity  of 
encouraging  and  keeping  brains  in  this  trade,  to  meet  the 
demand  and  incidentally  to  cope  successfully  with  the  foreign 
competition  which,  even  at  the  present  day,  is  swamping  our 
markets. 

Having  noticed  the  evil,  it  behoves  us  to  discover  its 
cause,  and  if  possible  apply  a  remedy.  The  object  of  this 
letter  is  to  point  out  one  cause  which  is  apparent  to  all  those 
who  take  the  trouble  to  think.  In  a  recent  issue  of  the 
Electeical  Review  was  an  advertisement  inquiring  for  an 
improver,  with  technical  training,  who  would  give  his 
services  for  12s.  per  week.  This  means  that  a  young  fellow 
who  has  just  finished  his  apprenticeship,  for  which  he 
probably  paid  £200  to  £300,  and  one  who  has  spent  his 
evenings  studiously  at  a  technical  school,  is  of  less  worth  to 
the  community  than  a  crossing-sweeper  or  a  dustman. 

The  matter  is  (if  I  may  use  the  expression)  cynically 
humorous,  but  it  is  the  state  of  aflfairs  that  greets  the  un- 
fortunate apprentice  on  completion  of  his  time. 

How  many  cases  are  there  of  smart  young  electricians 
who,  finding  it  an  impossibility  to  get  a  situation  at  an 
adequate— and  I  might  add  living — wage,  'have  thrown  up 
their  profession  and  embraced  another,  automobile  engineer- 
ing, for  instance  ?  I  personally  know  of  three,  one  of  whom 
patented  a  very  useful  invention  while  serving  his  time,  and 
there,  you  see,  is  a  case  of  brains  of  pioved  worth  being  lost 
to  a  trade  in  England  whose  very  existence  depends  upon 
her  keeping  up  with  the  steady  improvement  of  other 
nations. 

My  own  experience  will  show  precisely  how  matters  are  at 
the  present  day.  I  put  in  for  an  increase  of  salary,  but  the 
managing  director  of  my  firm  politely  told  me  he  could  get  a 
bachelor  of  science  for  £3  a  week,  and  that  it  was  Mr.  X  (a 
commercial  traveller  with  a  larg-^  connection)  who  was  worth 
his  money  to  the  firm.  Yes,  quite  so  ;  but,  with  all  respect 
to  Mr.  X  and  his  undoubted  powers  of  oration,  where  would 
he  be  if  he  had  nothing  of  worth  to  talk  about  ?  All  the 
speeches  in  the  world  would  not  sell  a  dynamo  made  by  a  firm 


with  a  reputation  for  indifferent  design,  and  that  is  exactly  the 
comparison  that  will  shortly  exist  between  Great  Britain  and 
foreign  countries,  simply  because  men  with  brains  are  for- 
saking the  profession  every  day  because  it  is  not  made  worth 
their  while  to  stay,  and  I  wish  I  could  live  long  enough  to 
see  the  happy  position  of  the  "  board  of  directors  "  who  are 
responsible  for  the  decline  of  British  electrical  engineering. 

Having  decided  that  the  cause  is  due  to  the  inadequate 
wage,  and  the  opinion  evidently  held  in  some  quarters  that 
the  electrical  profession  is  taken  up  more  as  a  hobby  than  a 
means  of  livelihood,  I  must  speak  al)out  a  remedy  ;  but 
here  a  gigantic  reform  js  necessary,  and  could  be  dealt  with 
much  better  by  wiser  heads  than  mine,  though  one  point 
seems  obvious,  that  is,  the  Government  should  pass  a 
minimum  wage  bill  which  would  not  only  encourage  those  in 
the  trade,  but  would  enable  the  poorer  man  to  work  on  a 
level  with  his  more  fortunate  competitor  who  does  not  depend 
on  his  profession  as  a  means  of  livelihood. 

The  Government  ought  to  recognise  that  electrical 
machinery  is  rapidly  replacing  other  kinds,  and  will,  it  does 
now  in  fact,  command  a  great  share  in  the  world's  imports 
and  exports,  and  by  allowing  foreigners  to  forge  ahead,  we 
are  injuring  our  shipping,  and  incidentally  lots  of  other 
trades  which  have  to  do  with  electrical  engineering. 

P.  Booker,  Stud.I.E.E. 

Richmond,  May  29th,  1912. 


The  Engineer  and  the  Clerk. 

Referring  to  your  recent  article  on  "  The  Engineer  and 
the  Clerk,"  as  a  member  of  the  clerical  staff,  and  in  a 
responsible  position  of  a  large  supply  undertaking,  the 
question  of  subordination  need  not  be  considered  in  the  least, 
each  department  being  equally  necessary  to  the  welfare  of 
the  concern,  and  I  can  assure  Mr.  Goody  that  the  duties  are 
not  only  "  the  subsidiary  and  somewhat  menial  one  of  keeping 
records  of  work  done  and  money  spent,"  there  also  being, 
besides  "  sticking  on  of  stamps  and  copying  letters,"  the 
rather  important  one  of  money  received,  upon  which  the 
salaries  of  the  engineers,  and  also  the  clerical  staff',  depend  ; 
and,  again,  the  satisfying  of  consumers  when  making  com- 
plaints— a  very  necessary  adjunct  to  the  welfare  of  an  under- 
taking— usually  depends  upon  the  tact  of  the  members  of  the 
office. 

Referring  to  the  pitifully  small  salaries  received  by  clerks, 
Mr.  Goody  v.ould  do  well  to  refer  to  the  vacancies'  list  pub- 
lished in  your  paper  weekly.  Charge  engineers  at  £80  per 
annum,  rising  to  £100  per  annum,  and  shift  engineers  at 
30s.  per  week,  &c.  How  munificent  I  At  the  same  time, 
it  would  be  interesting  to  know  how  many  engineers  are 
kept  in  comfortable  positions  by  trading  on  the  superior 
knowledge  of  their  subordinates,  getting  this  mere  pittance. 
I  can  tell  him  of  some.  It  might  also  interest  him  to  know 
that  there  are  many  clerks  whose  education  has  cost  more, 
whose  wit  and  skill  is  keener,  and  are  equally  as,  if  not  more, 
intellectual  than  the  skilled  (?)  mechanic,  but,  owing  to 
force  of  circumstances,  have  been  compelled  to  earn  their 
living  at  an  early  age. 

The  explanation  of  the  junior  clerk  being  referred  to 
as  "Mr.  So-and-so,"  and  the  meter  superintendent  as 
"  So-and-so,"  is  the  regrettable  fact  that  many  engineers, 
although  they  may  be  well  educated,  lack  the  ordinary 
manners  and  civility  of  everyday  life. 

A  clerk  is  appointed  to  a  position  with  the  idea  of  his 
learning  the  entire  business  from  a  management  point  of 
view,  and  throwing  his  whole  energies  into  its  welfare, 
perhaps  for  the  rest  of  his  life  ;  the  engineer,  on  the  other 
hand,  is  a  migratory  sort  of  bird  and  is  frequently  on  the 
move,  showing  that  his  own  interests  are  more  to  him  than 
those  of  his  employer,  and  the  sooner  the  engineers  and 
clerks  realise  that  it  is  their  duty  to  interest  themselves  in 
the  commercial  and  engineering  sides  of  their  business,  the 
sooner  shall  we  arrive  at  "  Utopia,"  but  so  long  as  this 
agitative  form  of  class  hatred  is  taken  up,  which  is  so 
derogatory,  so  long  will  it  be  detrimental  to  the  furtherance 
.  of  the  use  of  electricity. 

In  thanking  Mr.  Goody  for  this  opportunity  of  expressing 
myself,  I  should  like  to  point  out  that  either  as  engineers, 
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clerks  or  labourers,  we  are  only  spokes  of  the  same  wheel, 
and  if  my  employers  again  re(juire  technical  services  fn^m 
mc,  as  tlicy  have  done  in  the  past,  I  am  prepared  to 
imdertake  them,  no  matter  whether   I   am  called  "  Mr."  or 


r>ii 


r.  H. 


RATING    OF    CABLES. 


Bt  J.  WAGXER. 


Thk  I.K.K.  wiring  rules  of  April,  1!)11,  contained  new 
ratings  for  v.r.R.  and  paper-insulated  cables,  based  upon 
tests  carried  out  in  the  National  Physical  Laboratory.  The 
report  rendered  by  Messrs.  S.  M.  Melsom  and  H.  C.  Booth 
before  the  Institution  of  Klectrical  Engineers  (see  Journal 
l.E.M,  May  21st,  1!)]])  forms  a  very  fruitful  source  for 
further  investigation,  and  will  be  highly  appreciated  by  all 
those  interested  in  the  question.  It  has  already  been  pointed 
out,  however,  that  the  conditions  of  laying  cables  in  practice 
differ  somewhat  from  those  under  test,  and  no  notice  was 
taken  of  these  differences  in  framing  the  new  rules. 

It  will,  therefore,  be  of  some  interest  to  compare  the  new 
rules  with  others  most  extensively  used  on  the  Continent, 
the  German  rules  of  the  V.D.E.  (German  Association  of 
Filectrical  Engineers).  Table  I  printed  below  shows  the 
ratings  according  to  the  new  I.E.E.  rules  side  by  side 
with  the  German  ratings. 

When  comparing  the  German  with  the  English  ratings,  it 
must  be  borne  in  mind  that  the  English  values  are  based 
upon  different  temperature  rises.  But  it  will  be  noted  that 
the  German  rules  meet  the  demand  for  more  closely  specified 
ratings  to  a  greater  extent  than  do  the  new  English  rules. 
Both  are,  however,  still  unsatisfactory. 

To  recognise  how  far  they  still  fall  short  of  everyday 
practical  necessities,  one  need  only  review  the  different  kinds 
of  insulation  in  general  use  and  the  different  methods  of 
cable  laying  which  are  employed  for   different   conditions, 


both  of  which  have  great  influence  on  the  temperature  rige. 
The  different  kinds  of  insulation  in  use  are  : — 

1.  Vulcanised  india-rubber  insulation,  with  or  without 
armouring. 

2.  Bitumen  insulation,  with  or  without  armouring. 

a.  I'aper  or  fibre  insolation,  leadless,  with  or  without 
armouring. 

4.  i'aper  or  fibre  insulation,  lead-fovere<l,  with  or  without 
armouring. 

The  most  common  ways  of  laying  cables  are  the 
following  : — 

1.  In  wood  casing. 

2.  In  iroL  conduit,  on  or  underneath  the  plaster. 

3.  On  insulators  (cleat  or  cable  racks)  on  walls,  in  trenches 
or  in  eartlienware  troughing. 

4.  In  wood  troughing,  i»itumen  filled. 

5.  Laid  direct  in  the  ground  25  to  30  in.  deep. 

The  influence  that  the  construction  and  laying  of  a  cable 
have  on  its  temperature  rise  for  a  given  load  is  certainly  not 
to  be  under-estimated,  and  while  cables  rated  in  accordance 
with  the  new  rules  will  be  perfectly  safe  under  normal  con- 
ditions, they  will  sometimes  rise  much  more  than  iri  C. 
or  27'7  ('.  respectively.  The  economical,  as  well  as  the 
technical  considerations,  seem  to  justify  the  attempt  to 
define  more  closely  the  carrying  capacities  of  cables  with  a 
predetermined  temperature  rise  dependent  upon  the  con- 
struction and  method  of  laying. 

As  the  temperature  rise  increases  for  a  given  caV»le 
approximately  as  the  square  of  the  current,  it  is  thought 
sufficient  for  practical  purposes  to  compile  tables  for  a  tem- 
perature rise,  such  as  would  b^  convenient  and  practical  in 
normal  cases.  On  these  conditions  the  following  tables  have 
been  based.  Table  II  is  for  vulcanised  india-rul)ber  and 
bitumen-insulated  cable  at  1,")°  C.  temperature  rise,  and 
Table  III  for  paper  or  fibre-insulated  cables  at  2.5  C.  tem- 
perature rise.  For  tropical  climates,  or  especially  hot  rooms 
such  as  boiler  houses,  it  seems  advisable  to  take  80  to  85 
per  cent,  of  the  values  quoted  for  Y.I.R.  and  bitumen,  and 
SO  to  90  per  cent,  of  those  fiuoted  for  paper  cables. 

The  tables  cover  the  crowding  of  cables  in  conduit  up  to 
four  cables  per  conduit.      Beyond  that  it  will  be  easy  to 


TABLE  I. 


Section  per  core. 


Maximum  amperes.    Continuons  load. 


Description. 


Oerman 
1     V.D.B. 


English 
I.K.£, 


mm*. 


Square 
iticbes. 


German  V.D.E.  (nndergroond). 


V.I.R.  insulation,      j                                                  Paper  or  fibre  insulation  (2i  C.  rise;  V.D.E.) 

onor.  ^'^^'t,  ,    r.     L-,^o.    l^^S?"'      »       2-Core.                      3-Cnrp.  4  Core.                 Concentric  3,000  v. 

20'^  C.            11-1  O.       27-7°  C.   I    700  V.    j  3,000  v.    10,000  v.     3,000  v.    10.000  v.  3,000  v.    10,000  v.       Double.         Triple. 

I  _  _   _. i  I 


3/22 

1-16 

0-0018 

11-8 

7-2 

7-2 

28-4  : 

... 

! 

H/21 

l-o5 

0  0024 

14-5 

9T. 

9-5 

32 

3/20 

1-93 

0-0030 

120 

12 

12 

37-5 

;{/19 

24   1 

0-0O37  i 

190 

148 

17-8  ' 

39-5 

7/22 

2-7 

0-0042 

21 

17   ! 

17 

44 

3/18 

3-4 

00053 

23 

20   ; 

21-2 

50 

7/20 

4-5 

0-0070 

27 

24 

28 

60 

46 

40 

37 

7/19 

66 

0-0086 

30 

28 

346 

65 

50 

45 

40  , 

7/18 

80 

0-0125 

37 

34 

50 

83   1 

62 

57 

50 

7/17   ; 

HO 

0-017 

47   j 

40 

65 

105 

75 

69 

69 

65 

62 

60 

76 

60 

7/16    1 

14-2 

0-022 

67 

46   1 

75  1 

116 

85  ' 

80  ' 

75 

71 

69 

64 

8.-> 

70 

7/16    ' 

18-1 

0-028 

79   ! 

63 

86  ' 

133 

98 

90 

88 

83 

79 

74 

95 

79 

19/18 

22 

0-034 

90 

59 

96 

150 

110 

100 

97 

92 

88 

83 

105 

88 

19/16 

38-7 

0-060 

135 

83 

135 

225 

160 

160 

145 

135 

130 

125 

155 

130 

19/14 

60-6 

0-094 

180 

113 

183 

290 

210 

195 

185 

175 

170 

165 

211O 

170 

19/0083 

64-5 

0100 

190 

118 

191 

305 

220 

205 

195 

185 

180 

165 

210 

ISO 

37/16 

75 

0-117 

210 

130 

210 

340 

245 

230 

£10 

200 

195 

180 

230 

195 

19/13 

81 

0125 

230 

134 

219 

360 

260 

240 

220 

210 

210 

19o 

250 

210 

37/15 

97 

0-150 

245 

152 

246 

390 

280 

260 

245 

230 

225 

210 

275 

225 

37/U 

117 

0-182 

275 

172 

275 

440 

310 

285 

275 

265 

245 

230 

300 

2.=iO 

37/0  083" 

129 

0-200 

295 

184 

296 

475 

335 

305 

295 

275 

266 

255 

330 

27t» 

37/13 

161 

0-250 

350 

2U 

343 

660 

390 

360 

340 

320 

310 

295 

390 

310 

37/12 

194 

0-soo 

400 

240 

386 

600 

425 

400 

350 

363 

345 

325 

425 

345 

37/0-112" 

225 

0-360 

426 

264 

426 

635 

450 

. . . 

400 

370 

450 

370 

61/13 

269 

0-40 

480 

288 

464 

710 

nOO 

450 

410 

500 

410 

61/0-097" 

290 

0-46 

510 

310 

602 

740 

525 

470 

430 

525 

435 

61/0-104" 

322 

0-60 

650 

332 

540 

800 

560 

500 

■455 

560 

465 

61/0-108" 

365 

0-55 

590 

357 

583 

850 

690 

__ 

630 

600 

490 

61/0-112" 

387 

0-60 

!   616 

.384 

624 

8.50 

610 

1  550 

620 

510 

61/0-118" 

420 

0-65 

650 

410 

662 

920 

i   .••  ■ 

91/0-098" 

•     450 

070 

700 

434 

700 

1  960 

'   ... 

... 

91/0-101" 

484 

0-75 

740 

461 

738 

1,000 

1 

\       ... 

1 

91/0-108" 

.-)15 

0-8 

780 

488 

776 

1,050 

1 

91/0-112" 

580 

'  0-9 

840 

540 

854 

1,150 

... 

91/0-118" 

645 

i 

1-0 

900 

1 

59.-) 

1 

932 

i,22» 

1 
1 

I 

••• 

1 

... 

i 

1- 

1 

/ 
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TABLE  II.— Vulcanised  India -kubbee  and 

BlTl 

iMEN  Ins 

ULATED 

Cables. 

Section  per  core. 

Maximum  amperes 

continuous  load  for  air  =  80"  C. ;  rise,  15'  C.     , 

min-  . 

Square 
inches. 

Single  core 

up  to  650  volts. 

Single  and  multicore  up  to  3,000  volts. 

Description. 

Wood 
casiug  or 

Laid  in  conduit. 

Armoured  laid  underground  or  unarmoured  in  air. 

bitnmen- 

Wires  per  conduit. 

! 

Concentric. 

1      tilled 

1 

2               B 

4 

1-Core. 

2-Core. 

a-Core. 

4-Core. 

Double.   !    Triple. 

1    tKOUghS. 

3/22 

1-16 

•0018 

1 
7^5                   8-5 

8-5 

8^5 

8 

8-5 

3/21 

1-55 

•0024 

10                   11 

11 

11 

0 

11 

... 

... 

... 

... 

... 

3/20 

193 

■0030 

13       ,            14 

14 

14 

13 

14 

... 

... 

. .  ■ 

. .  . 

3/19 

24 

•0037 

15        1           Hr5 

16-5 

16 

15 

17 

... 

• .  • 

.  .  . 

7/22 

27 

•0042 

18                  ]8^5 

18 

17^5 

17 

19 

... 

... 

* .. 

... 

3/18 

34 

•0053 

22                   22 

21 

20     \ 

19 

22 

... 

... 

7/20 

4-5 

•0070 

26                  26^5 

26 

25-5         : 

J5 

26^5 

22 

19 

16 

•«,. 

•  *  • 

7/19 

56 

•0086 

30 

30  5 

30 

29^5          29 

30  5 

25 

215 

18 

•  .. 

• .  . 

7/18 

8-0 

•0125 

37 

37^5 

37 

36-5          36 

38 

32 

275 

22^5 

■  i  . 

7/17 

iro 

•017 

42 

44 

42 

40 

^9 

4  8 

41 

35 

28^5 

38 

28 

7/16 

142 

•022 

47 

51 

47 

45            42 

56 

48 

41 

34^5 

46 

35 

7/15 

18-1 

•028 

56 

58 

56 

.50            45 

64 

55 

47 

395 

55 

47 

19/lS 

22-0 

•034 

fiO 

67 

63 

60            55 

71 

60 

51 

43 

60 

51 

19/16 

387 

•060 

85                   98 

90 

85            i 

^0 

103 

85 

71 

62 

85 

71 

19/14 

60-6 

•094 

113                130 

120 

113          110 

135 

105 

93 

83 

105 

90 

19/-083" 

645 

•10 

118                134 

125 

118         1 

12 

145 

111 

99 

88 

111 

95 

37/16 

75 

•117 

130                148 

•  •  ■ 

•  •  > 

155 

120 

105 

95 

120 

102 

19/13 

81 

•125 

134                157 

•  ■  • 

•  •  •                       • 

165 

130 

112 

101 

130 

110 

37/15 

97 

•150 

152                170 

... 

■180 

143 

122 

112 

143 

120 

37/14 

117 

•182 

172       1          193 

.  .  • 

205 

160 

139 

128 

160 

135 

37/  083" 

129 

•20 

184                208 

■  •  • 

1 

220 

170 

150 

140 

170 

145 

37/13 

161 

•25 

214                 235 

■  •  • 

...     I 

250 

195 

175 

165 

195 

165 

37/12 

194 

•30 

240       ;         255 

•  >• 

•  •• 

270 

215 

195 

175 

215 

185 

37/112" 

225 

•35 

264       i         283 

... 

•  •  • 

300 

240 

210 

195 

240 

205 

61/13 

259 

•40        ^ 

28S       1          320 

•  •  • 

•  •  ■ 

340 

275 

240 

215 

275 

230 

61/097" 

290 

■45 

310 

.340 

.  .  . 

360 

295 

250 

230 

295 

240 

61/104" 

322 

■50 

332 

365 

... 

•  •  > 

390 

310 

275 

250 

310 

265 

C1/-108" 

355 

•55 

.357 

400 

•  •• 

... 

425 

340 

300 

•  .. 

340 

290 

61/112" 

387 

•60 

384 

440 

■  •  ■ 

465 

375 

325 

•  •• 

375 

310 

61/118"     ■ 

420 

•65 

410 

470 

•  •  • 

... 

500 

... 

... 

•  •• 

'.  ■  . 

... 

91/098" 

450 

•70 

43-4 

505 

•  .  . 

... 

535 

... 

•  •• 

... 

■  ■  > 

91/101" 

484 

75 

461 

540 

•  ■  • 

... 

570. 

■  >• 

... 

... 

91/108" 

515 

•80 

488 

570 

•  •  • 

•  •• 

605 

... 

■  •• 

•  .  • 

•  • . 

•  •• 

91/-112" 

580 

•90 

540 

635 

... 

•  •• 

675 

... 

. . . 

... 

... 

... 

91/-118" 

645 

' — ■:    j- 

roo 

595 

710 

... 

750 

... 

TABLE  III.^Papeu-Insulated  Leadless  and  Lead-Covered  Cables. 


Section  per  core. 


Maximum  amperes  continuous  load  for  air  =  30^  C. ;  rise,  25^  0. 


Description. 


Paper  insulated,  lead  covered,  and  armoure  d,  laid  underground 
in  trenches  from  25  in.  to  3J  in.  deep. 


Leadless  armoured  i  Underground  or  on 
and  paper  lead  insulators  or   in 

covered.  (     troughing. 


Square 
inches. 


Up  to  3,000  volts. 


From  3,000— lO.OCO  volts. 


Up  to  3,000  volts. 


Number  of  cores. 

1  2      13(4 


7/20 

7/19 

7/18 

7/17 

7/16 

7/15 
19/18 
19/16 
10/14 
19/083" 
37/16 
19/13 
37/15 
37/14 
37/  083" 
37/13 
37/12 
37/'112'' 
61/13 
61/097" 
61/101" 
61/- 108" 
in/- 112" 
61/118" 
91/'098" 
91/101" 
91/- 108" 
91/112" 
91/118" 


4-5 
5  6 
8  0 
11-0 
14-2 
18-1 
220 
387 
60-6 
64-5 
7'j 
81 
97 

117 

129 

161 

194 

225 

2.59 

290 

322 

355 

387 

420 

450 

484 

515 
■  580 

645 


•0070 

•0086 

•0125 

•0170 

•022 

•028 

•034 

•060 

•094 

•10 

•117 

•125 

•150 

•182 

•20 

•25 

•30 

•3.1 

•10 

•45 

■50 

•55 

•(;o 

•(•.5 
•70 
•75 
•80 
•90 

roo 


53 

58 
72 
8rt 
98 
112 
125 
185 
243 
255 
290 
,305 
330 
365 
400 
460 
500 
530 
585 
615 
660 
700 
720 
760 
800 
810 
880 
960 
1,040 


Concentric. 
2      I     3 


Number  of  cores. 
112  3      1      4 


Number  of  cores. 
1       I     2  3  4 


Concentric. 

2      I     3 


46 

50 
62 
75 
85 
98 
110 
160 
210 
220 
245 
260 
280 
310 
335 
390 
425 
4)50 
500 
525 
560 
590 
610 


'40 

37 

! 

! 

!     45 

40 

...    ' 

... 

57 

50 

... 

1     69 

62 

76 

60 

80 

69 

65 

!     75 

69 

85 

70 

92 

80 

71 

88 

79 

95 

79 

104 

90 

83 

97 

88 

105 

88 

115 

100 

92 

145 

130 

155 

130 

175 

1.50 

135 

185 

170 

200 

170 

225 

195 

175 

195 

178 

210 

178 

2.37 

205 

183 

210 

195 

230 

195 

270 

230 

200 

220 

210 

2.50 

210 

285 

240 

210 

245 

225 

275 

225 

310 

260 

230 

275 

245 

300 

245 

310 

285 

255 

2rt5 

265 

330 

265 

370 

305 

iJ75 

340 

310 

390 

310 

430 

360 

320 

.380 

.345 

425 

34  .i 

470 

400 

355 

400 

370 

450 

370 

... 

... 

450 

410 

500 

410 

470 

430 

525 

435 

... 

500 

455 

560 

465 

... 

530 

600 

490 

... 

... 

550 

620 

510 

... 

... 

1 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

—  I 

■ 

60 

64 

74 

83 

125 

1 55 

162 

180 

195 

210 

230 

255 

295 

325 


36  I 

45 

65 

65 

75 

90 
100 
140 
185 
195 
215 
230 
260 
300 
315 
365 
400 
450 


30 

37 

47 

57 

65 

78 

86 

122 

160 

168 

183 

195 

220 

255 

265 

310 

340 

380 


500  1  425 


540 
578 
615 
650 
68.5 
720 
755 
790 
860 
935 


460 
490 
520 
560 


26 

33 

43 

52 

57 

70 

76 

110 

140 

145 

155 

165 

190 

225 


24 

30 

39 

47 

62 

63 

69 

100 

126 

130 

140 

160 

170 

205 


235  I  215 
270  240 


305 
338 
380 


275 
300 
340 


410  370 
435  395 
460  1  ... 
490 


57  i 

65 

78 

86 
122  j 
160 
168 
183  i 
195  t 
220 
255 
265 
310 
340 
380 
425 
460 
490 
520 
560 


47 
52 
63 
-69 
100 
125 
130 
140 
150 
170 
205 
215 
240 
275 
300 
340 
370 
395 
42<» 
450 


derive  reliable  figures  by  comparison.  Cables  in  wood  casing, 
when  carried  in  separate  grooves,  may  be  considered  as  single. 
Cables  crowded  in  trenches  or  on  cable  racks  in  troughs, 


may  be  rated  by  the  following  rule  of  thumb : — 
Let  n  =  number  of  cables  ;  (/  =  section  of  each  core.  Then 
the  current  carried  by  one  of  these  cables  would  have  a  value 
curresponding  to  a  section — 


'/  n/w,  divided  by  \/«. 

As    an   example,   consider   si.x    0'1-sq.  in.    three-core 
V.I.R.  cables  mounted  on  cleats.     Then  the  section  will  be — 

O'l  n/6  =  0-245. 

From  Table   II  it   will   be   seen  that   the  current  cor-' 
responding   to   this  section   (-245)  is    172  amperes.     The 
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current  each  cablo  will  carry  must  therefore  be  172/ v/<' 
s=  70,  while  it  will  Ijc  seen  from  tlie  same  table  that  one 
three-core  cable  of  0-1  sq.  in.  will  carry,  with  tlie  sarne 
temperature  rise,  99  amj)cre8.  If  throe  cables  wen;  laid 
instead  of  six,  the  carryinj?  capacity  would  be  found  in  the 
same  way  to  be  7(;  amperes. 

This  rule  of  thumb  takes  more  into  account  the  section  of 
cables  to  be  dealt  with  than  does  the  German  rule,  which 
states  that  "  if  more  than  two  cables  are  in  one  trench,  the 
ratin<;  sh(Hild  be  reduced  to  7")  per  cent,  of  those  tabulated 
in  Table  I."  Examples  calculated  by  the  al>ove  rule  of 
thuml)  show  that  the  reduction  in  carrying  capacity  is  much 
f^reater  foi-  a  luimbcr  of  heavy  section  cables  than  for  the 
same  number  of  light  section  cables  crowded  to^iether,  and 
these  results  agree  with  those  found  in  actual  practice. 


BUSINESS  NOTES. 


Book  Notices. — LeMrik  Lighlinfi  Connections.  By  "\V. 
Perren  Maycock.  London  :  A.  P.  Lundberg  &  Sons.  Price  6d. — 
This  is  a  booklet  briefly  describing:  the  numerous  methods  of 
switching  which  have  been  worked  out  by  the  publishers  in  con- 
nection with  their  well-known  manufactures.  The  author  lays 
stress  on  the  practical  importance  of  the  subject  and  the  great 
advantages  to  be  derived  from  the  intelligent  arrangement  of 
switch  circuits,  and  besides  explaining  nearly  70  methods  of 
switching,  some  of  which  have  not  previously  been  published,  he 
includes  some  useful  notes  on  illumination  and  switching  in  ■ 
general.  The  book  should  be  very  useful  to  contractors,  wiremen 
and  others  interested  in  the  installation  of  electric  light. 

"  Procecdlmcjii  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXI,  No.  5.  May,  1912.  New  York:  The  Institute. 
Price  §1. 

'"'' Journal  of  the  Western  Society  of  Engineers."  Vol.  XVII, 
No.  3.     March,  r.)  12.     Chicago  :  The  Society.     Price  ."0  cents. 

"The  College  Quarterly."  No.  9.  March,  1912.  Melbourne: 
The  Working  Men's  College.     Price  6d. 

"  Royal  Commission  on  Mines  Report,  New  Zealand."  1912. 
Wellington  :  Government  Printer. 

"Methods  of  Analysing  Coal  and  Coke."  By  F.  M.  Stanton 
and  A.  C.  Fielder.  "The  Use  of  Mice  and  Birds  for  Detecting 
Carbon  Monoxide  after  Mine  Fires  and  Explosions.'  By  G.  A. 
Burrell.  "  Liquefied  Products  from  Natural  Gas."  By  I.  C.  Allen 
and  G.  A.  Burrell.  "  Alaskan  Coal  Problems."  By  W.  L.  Fisher. 
"The  Use  of  Permissible  Explosives."  By  J.  J.  Rutledge  and 
C.Hall.  "Steaming  Tests  of  Coals  and  Related  Investigations." 
By  L.  P.  Breckenridge,  H.  Kneisinger  and  W.  T.  Ray.  1912. 
Washington  :  Government  Printing  Office. 

"Railway  Ready  Reckoner."  By  Charles  L.  Harbert.  1912. 
Edinburgh  :  The  Scottish  Railway  Traders'  Association,  Ltd. 
Price  2s.  6d.  net. 

"  Fuel  Economy."  By  W.  H.  Booth.  London  :  S.  Rentell  &  Co. 
Price  Is.  net. 

Quarterly  Jiullclin  and  Annu/iri/  of  the  American  Institute  of 
Architects.     January,  1912.     Washington  :  The  Octagon. 

"  L'Electricito  il  I'Exposition  de  Bruxelles  de  1910."  By  J.  A. 
Montpellier.     1!>12.     Paris:  Dunod  i:  Pinat.     Price  15  fr. 

"Science  Abstracts."  Vol.  XV,  Part  .'").  May  25th,  1912. 
Sections  A  and  B.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  6d. 
net  each. 

We  have  received  from  the  Auxfrtilian  Minifit/  Standard  and 
Electrical  lircord  of  Sydney  and  Melbourne  a  copy  of  the  new 
edition  of  their  classified  Directory  of  firms  supplying  mining, 
electrical  and  industrial  machinery,  and  everything  for  the  mine. 

Electric  Clocks. — The  Hilext  Ei.kctiuo  Cl(^ck  Co.,  of 

Goswell  Road,  E.C.,  have  secured  the  order  for  the  turret  clock  to 
be  erected  on  the  Hovis  Co.s  new  buildings.  This  clock  will  have 
four  dials,  each  9  ft.  6  in.  diameter,  and  will  be  automatically  syn- 
chronised to  Greenwich  mean  time.  Other  orders  placed  with  the 
Silent  Co.  are  for  clocks  for  post  office  use  in  Newfoundland  and 
New  Zealand,  and  for  Government  Buildings  in  Canada  and  in  this 
country. 

Private  Meeting. — 8.  Rottonk  &  Sox,  Ti-ru.,  electrical 

engineers,  Manor  Road,  Wallington,  Surrey. — Pursuant  to  the  pro- 
visions of  the  Companies'  (Consolidation)  Act,  a  meeting  of  the 
creditors  of  the  above  was  held  on  May  29th.  at  the  offices  of 
Mr.  H.  A.  G.  Lewis,  Temple  Chambers,  Temple  Avenue,  EC,  the 
liquidator  of  the  company.  According  to  the  statement  presented 
by  Mr.  Lewis,  the  liabilities  to  unsecured  creditors  amounted  to 
£186.  As  a  going  concern  the  assets  were  estimated  to  realise 
£192,  from  which  had  to  be  deducted  £11  for  preferential  claims. 
Just  prior  to  the  liquidation,  certain  machinery  was  removed  from 
the  premises,  but  it  was  stated  that  the  machinery  belonged  to  a 
relative  of  one  of  the  directors,  and  had  been  let  to  the  company 
for  a  small  sum  weekly.  Proceedings  were  instituted  against  the 
company,  and  to  prevent  an  execution  being  levied  upon  the 
machinery  in  question  it  was  removed.      The  company  was  regis- 


tered in  October,  1910,  with  a  capital  of  £2,000,  divided  into  shares 
of  the  face  value  of  £1  each.  The  company  was  formed  to  take 
over  a  business  carried  on  by  Mr.  A.  Bottone.  The  parcha^e  price 
paid  by  the  company  was  £3«4,  of  which  £:il4  was  discharged  by 
the  issue  of  fully-paid  Hhares,  and  the  balance  of  £50  wa»  paid  in 
cash.  No  resolutions  were  passed,  and  the  voluntary  liquidation 
of  the  company  will,  therefore,  be  continued  by  Mr.  Lewis.  The 
latter  explained  that  he  had  authorised  a  sale  of  the  stock  in  trade 
and  plant  by  auction. 

Di.ssolutions  and   liquidations.— Davi^  Ei.F.rTHUAL 

Co.,  Lto.— It  is  announced  in  the  Lmulon  (iazrtli-  that,  by  an  order 
made  by  the  High  Court  on  May  1  tth,  the  following  were  appoint*^! 
a  Committee  of  Inspection  to  act  with  the  Official  Receiver  a- 
liquidator  oi  this  company  :— Mr. .).  W.  Rook  (.Sloan  Electrical  Co.. 
Ltd.),  Mr.  S.  F.  Pangbourne  (Siemens  Bros.  Dynamo  Works,  Ltd.). 
Mr.  Otto  Loewi  (Electrical  Co.,  Ltd.),  Mr.  (;ordon  Low  (.James 
McDougall,  Ltd.),  and  Mr.  F.  H.  Nalder  (Nalder  Bros.  4:  Thompson, 
Ltd.). 

'  Thk  Electric  Conveksion  Syndicatk,  Ltd.— A  meeting  is 
called  for  July  5th  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  F.  S.  Salaman. 

The  Sunbeam  Lamp  Co.,  Ltd.,  Newcastle-on-Tyne.— In  another 
part  of  this  issue  we  report  the  meeting  of  creditors  of  this  com- 
pany.    The  following  are  creditors  : 


EUiott  Bros. 
Cranmer  &  Cheshire 
British  Oxygen  Co. 
Bastian  Elec.  Heating  Synd. 
British  Traders'  Association 
Bainville,  A. 
Angus  &  Co. 
Electrical  Review. . 

Finlay  &  Co 

Cookson  &  Co 

Beali  &  Co 

Berry,  Skinner  &  Co. 
Charles  Joyner  &  Co.,  Ltd. 
Clayton  &  Walsh  . . 

Griffiths  Bros 

Hollefreyne  &  Co 

Credenda  Co 

Engineering  Arc  Lamp  Co. 

Doig  Bros 

County  of  Durham  Elec.  Co. 
Grevener  &  Co.,  Ltd. 
Cable  Accessories  Co.     . . 

Armordnct  Co 

Beecroft  &  Wightman    . . 
Ingledew  &  Sons   . . 

Behrens,  Ltd 

Gregory  Bros 

Armstrong,  — 
Marshall  &  Son     . . 


JEll.-)       Newcastle  Water  Co £21 

63  Newcastle  Gas  Co 175 

23  North-Eastern  Kailway  Co.     . .  ■& 

:W       Planchon  Co 381 

00       Redheugh  CoUiery  Co 182 

75       Pearson  &  Co 32 

39        Weightman  &  Co 2(; 

2C        Reyrolle,  Ltd.        24 

39       Satchwell  i  Co 113 

98       Robinson  4  Co 28 

24  Plutte  &  Co 113 

56        Tucker,  J.  H.,  &  Co 141 

29  Vilright  Works,  Ltd  287 

:30        Sterling  Telephone  Co 140 

32  Wandsworth  Elec.  Mfg.  Co.    .  150 

53  Watson,3urton&  Corder  78 

140       Hope  &  Sugden l-'S 

6(1  Westinghouse    Metal-Filament 

77  Lamp  Co.,  Ltd.  (Vienna)      .  176 

262  Ward  &  Goldstone  292 

444  Walsall  Hardware  Mfg.  Co.     .  25 

32        Marsh  &  Son          41 

503       Turner  &  Parser 65 

g.'i        Butter  &  Co.           46 

64  Blake  Manure  &  Chemical  Co.  1,52C 

47        Merz,  C.  H 493 

27        Kuhelmann  &  Co 611 

27  Westinghouse  Metal  Lamp  Co. 

69           (Royalty) 357 


German  Lamp  Imports  and  Exports.— Tlie  imports 

to,  and  exports  f  rom,iGermany  of  incandescent  electric  lamps  during 
the  past  five  years  have  been  as  follows  : — 


Import  value. 

Export  value, 

Marks. 

Marks. 

1907 

1,063,000 

10,478,000 

1908 

1,081,000 

20,082,000 

1909 

l,t;96,000 

36,414,000 

1910        ... 

1,110,000 

49,520,000 

1911 

1,310,000 

47,758,000 

The  countries  which  buy  most  lamps  from  Germany  are  the 
United  Kingdom,  Russia,  Italy,  France,  Austria-Hungary  and  the 
Argentine,  but  unfortunately,  although  the  weights  figures  of  last 
years  export  can  be  given,  the  official  value  figures  are  not 
yet  obtainable.  With  this  exception  a  comparison  of  the  last  three 
years  gives  the  following  table  :  — 


19U. 

1910. 

1909. 

Weight  in 

Weight  in 

Value 

Weight  in 

Value 

double 

double 

in 

double 

m 

centners. 

centners. 

marks. 

centners. 

marks. 

United  Kingdom     3  192 

.-.,r)96 

13,9S9,000 

4,418 

9,7S6,00O 

Russia 2,.".79 

2,133 

.-.,332,000 

1,990 

4,378,000 

Italy      1,499 

1,177 

2,942,000 

740 

1,628,000 

France 1,372 

1,543 

3.857,000 

1,48S 

3.274,000 

Austria-Hungary    1,148 

1,348 

3,362,000 

1,1, -.2 

2,53.-.,00O 

Argentine        ...        761 

1,168 

2.919,000 

6.-.8 

l,44S,00O 

Canadian  Ag:ency. — X  Canadian  correspondent  who  has 
for  12  years  held  a  position  as  chief  electrician  to  an  undertaking  in 
Canada  (near  Montreal)  is  willing  to  take  up  an  agency  for  alter- 
nating-current machinery  and  for  wires.  British  or  other  manu- 
facturers interested  are  invited  to  write  Coteau  du  Lac,  co 
Electrical  Review  offices. 

The  Electric  Supply    Publicity    Committee.— The 

permanent  offices  of  this  Committee  are   now  20a.  Tudor  Street, 
Ludgate  Circus,  B.C. 

Sale  by  Auction. — At  Newcastk'-on-Tyne  on  May  Slst 
by  order  of  the  Receiver  for  the  debenture-holders,  Messrs.  Wheatley 
Kirk,  Price  &  Co.,  offered  for  sale  by  auction  the  extensive  engi- 
neering works  of  Ernest  Scott  A:  Mountain,  Ltd.,  at  Gateshead-on- 
Tyne,  as  a  going  concern.  Mr.  H.  Sherley-Prioe  said  the  site  was 
freehold,  covering  i!:J  acres,  and  the  shops  were  level  and  served  by 
railway  sidings.  The  business  was  modem  in  design  and  equip- 
ment. The  turnover  had  reached  £100,000  a  year,  and  even  under 
the  operations  of  the  Receiver,  who  had  not  been  prepared  to  take 
important  contracts,  it  had  been  £20,000  a  year.  The  property 
stood  on  the  books  of  the  firm  at  £120,000.  Bidding  commenced  at 
£25,000,  and  advanced  to  £39,000,  when  the  concern  was  with- 
drawn. 
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ChiiroU  and    Hotel    Li$rbtin$c> — The    whole   of    the 

lamps  and  fittingfs  for  the  lighting:  of  the  interior  of  St.  James' 
Church,  Streatham,  which  has  recently  been  consecrated,  were  sup- 
plied by  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  and  the 
contractors  responsible  for  the  actual  work  were  Messrs.  Dennis, 
Adams  &  Co.,  London,  W.  The  church  is  illuminated  with  tantalum 
drawn-wire  lamps,  and  the  fittings  were  especially  designed  by 
Messrs.  Siemens  for  the  installation.  Among  recent  hotel  install- 
ations carried  out  by  Messrs.  Siemens  is  that  at  the  Portman  Hotel, 
where  "  Wotan  '  pure-drawn  tungsten  wire  lamps  are  used 
throughout. 

Bankruptcy  Proceedings. — A.  F.  Mander,  electrical 

engineer,  2.58,  Lozells  Street,  Aston,  Birmingham. — Application  for 
debtor's  discharge  is  to  be  heard  at  Birmingham  on  June  20th. 

Charles  Henry  Steel,  electrical  engineer,  1,  I^elson  Square, 
Bradford  (late  .53,  Queen  Street,  Cardiff,  and  6.5,  High  Street, 
Merthyr  Tydfil). — The  first  meeting  of  creditors  herein  was  held 
on  May  30th  at  117,  St.  Mary  Street,  Cardiff.  The  liabilities  were 
estimated  at  £313,  and  there  was  an  estimated  deficiency  of  £172. 
It  transpired  that  the  debtor  commenced  trading  in  August,  1910, 
with  £10  capital.  He  obtained  the  contracting  work  for  exhi- 
bitions, on  which  he  lost  money.  The  debtor  alleged  that  his 
failure  was  due  to  bad  debts  and  losses  on  contracts.  The  Official 
Receiver  remains  trustee. 

E.  J.  Crosier  (Crosier,  Stephens  &  Co.),  engineer  and  merchant, 
Newcastle-upon-Tyne. — The  last  day  for  receiving  proofs  for 
intended  dividend  is  June  24th.  Trustee  :  Mr.  J.  A.  Gardner,  145, 
Pilgrim  Street,  Newcastle-on-Tyne. 

For  Sale. — The  Postmaster-General  has  for  sale  a  quantity 
of  electrical  plant  and  machinery  at  the  Birmingham  G.P.O.  See 
our  advertisement  pages  to-day. 

Catalogues    and    Lists. — The   British  Prometheus 

Co.,  Ltd.,  Salop  Street  Works,  Birmingham. — Illustrated  price 
cards  relating  to  iliquid  heaters,  electric  irons  and  electric  kettles 
respectively. 

Messrs.  W.  T.  Henley's  Telegraph  Wobks  Co,  Ltd., 
Blomfield  Street,  London  Wall,  London,  E.C.— New  list  (No.  69)  of 
20  pages,  giving  full  information  and  prices  relating  to  the  Henley 
wiring  system,  concentric  and  twin,  and  its  various  details, 
together  with  instructions  for  its  installation.  The  accessories 
that  are  illustrated  and  priced  include  the  "H.W.S."  fitting, 
bonding  clamps,  wood  blocks,  the  "  Link "  cable  fixing  clip, 
saddles,  protective  covering,  joint  and  tee  boxes,  distribution  luse- 
boards,  transformers,  and  portable  drums.  The  present  list  has 
been  issued  owing  to  the  development  of  the  system.  Many 
additional  sizes  of  cables  are  now  listed,  including  a  neat  three-core 
cable  of  flat  section,  which  will  be  useful  in  many  instances. 
Copies  of  the  list  will  be  sent  to  any  member  of  the  trade  not 
already  supplied.  Messrs.  Henley's  do  no  wiring  work  under  any 
circumstances. 

The  General  Electric  Co.,  Ltd.,  inform  us  that  they  have 
organised  a  very  extensive  advertising  campaign  for  popularising 
their  well-known  "  Freezor  "  fans.  One  of  the  features  of  the 
campaign  is  the  issue  of  two  attractive  advertisement  folders, 
the  covers  of  which  are  artistically  printed  in  colours,  whilst  the 
contents  set  forth  the  various  "  Freezor  "  merits.  These  folders  are 
for  circularising  direct  to  consumers,  and  the  company  are  prepared 
to  supply  liberal  quantities  of  same  to  the  trade,  specially  printed 
with  dealer's  name  and  address. 

Messrs.  Simplex  Conduits,  Ltd.,  London  and  Birmingham. — 
Abbreviated  pocket  fan  list  of  eight  pages,  containing  some  revised 
prices,  but  not  entirely  superseding  the  1910  general  fan  catalogue. 
Standard  desk  type  fans,  bracket  type,  porthole  with  propeller 
blades,  are  listed  and  shown,  also  the  "  Simplex  "  small  motors  from 
^  to  i  H.P.,  sewing-machine  motors,  and  starters  for  fans  and  small 
motors.  The  firm  has  introduced  a  new  pattern  low-priced  8-in. 
fan,  consuming  only  15  watts,  which  has  bronze  copper  blades  and 
a  green  painted  body, 

Messrs.  J.  H.  Heathman  &  Co.,  Parsons  Green,  Fulham,  London, 
S.W. — Leaflets  relating  to  "  Itiliti "  folding  platform  steps  and 
telescopic  folding  scaffold  trestles. 

The  India-rubber,  Gutta-percha  and  Telegraph  Works  Co., 
Ltd.,  Silvertown,  London,  E. — Owing  to  alteration  in  the  price  of 
raw  materials,  the  company  has  issued  a  16-page  revised  price  list 
(No.  27)  relating  to  gutta-percha,  india-rubber,  silk  and  cotton- 
covered  wires  ;  also  jointing  tools  and  materials. 

Messrs.  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark, 
London,  S.E. — 12-page  illustrated  pamphlet  (No.  15),  containing  a 
a  full  technical  description  of  their  polyphase  motors  (pattern  HD), 
with  endshield  bearings. 

The  British  Aluminium  Co.,  Ltd.,  109,  Queen 'Victoria  Street, 
London,  B.C. — Two  illustrated  leaflets  relating  respectively  to 
aluminium  overhead  conductors,  and  to  aluminium  for  rolling 
stock  construction.  The  former  shows  the  trunk  lines  (four 
circuits)  of  aluminium  standard  conductors  crossing  the  Dundas 
"Valley  Ontario.  These  conductors  are  used  on  the  whole  280  miles 
of  the  newly-erected  lines  of  the  Hydro-Electric  Power  Commission 
of  Ontario. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House, 
77,  Upper  Thames  Street,  E.C. — New  price  list  of  British-made 
"  Gem "  lamps,  giving  a  variety  of  information  re  standard 
packages,  economy  effected,  as  compared  with  ordinary  carbon 
lamps,  technical  data,  &c. 

The  Record  Electrical  Co.,  Ltd.,  Caxton  House,  West- 
minster, S.W.— Several  illustrated  and  priced  leaflets  describing 
their  automatic  battery  cut-in  and  cut-outs,  and  s.p.  and  d.p. 
overload  circuit  breakers. 


Th"e  'W'Ilson-Wolf  Engineering  Co.,  Ltd.,  Thornton  Road, 
Bradford. — Pocket  price  list  of  d.c.  fans  for  the  1912  season, 
Arctic  propeller  type  fans  are  priced,  also  speed  regulators,  spare 
parts,  <fcc.  Copies  of  the  card  can  be  obtained  with  or  without  the 
firm's  name,  on  application. 

The  Allgemeine  Elektbicitats-Gesellschait,  Foreign 
Department. — Pamphlets  relating  to  electric  crucible  furnaces  for 
laboratories  and  works,  limiting  device  for  electric  brakes,  and  new 
overhead  line  materials.  The  A.E.G.  Electrical  Co.,  of  South  Africa, 
Ltd.,  Caxton  House,  S.W.,  have  sent  us  a  brochure  (in  English)  giving 
very  full  illustrated  information  relating  to  the  A.E.G.  drawn-wire 
lamp  ;  also  a  40-page  price  list  of  three-phase,  two-phase,  and 
single-phase  induction  motors  of  from  75  to  100  h.p. 

Trade  Announcements. — Messrs,  Simplex  Conduits, 

Ltd.,  announce  that  their  telephone  number  "  Central  15138  "has 
been  changed  over  to  "City  6149, "  and  the  telephone  numbers  for 
the  London  Sales  Department  are  now  "  City  6149  and  1875  "  and 
"Central  8101." 

Mr.  H.  Featherstone,  electrical  engineer  and  contractor,  has 
opened  premises  at  41,  Little  Mount  Sion,  Tunbridge  Wells. 

Mr.  Geo.  Fisher,  electrical  engineer,  has  opened  new  offices  and 
showrooms  at  23,  St.  Leonards  Road,  Bexhill-on-Sea. 

The  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  announce  that,  owing  to  increased  business  in  electric 
lamps  and  supplies,  they  have  taken  premises  to  accommodate 
larger  stocks  of  "  Auriga "  metal  -  filament  lamps,  electrical 
accessories  and  fittings,  at  179,  Wardour  Street  (off  Oxford  Street), 
London,  W.,  where  all  communications  in  connection  with  their 
London  supply  business  should  henceforth  be  addressed. 

The  Foster  Engineering  Co.,  Ltd.,  of  Wimbledon,  announce 
that  they  have  secured  the  whole  of  the  stock,  patterns,  &c.,  of  the 
Beck  Flame  Lamp  Co.,  Ltd.,  of  Hayes,  Middlesex,  and  that  they 
possess  the  sole  right  to  manufacture  and  sell  "  Beck  "  lamps,  &;c. 
Their  works  are  fully  equipped  for  carrying  on  the  manufacture 
and  further  development  of  these  lamps.  They  will  keep  a  large 
stock  of  finished  lamps,  spare  parts,  and  carbons. 

The  Australian  Mi  Jiivg  Standard  states  that  the  Western  Electric 
Co.  (Australia),  Ltd.,  has  been  registered  in  Sydney,  with  a  capital 
of  £20,000,  in  £5  shares,  to  acquire  the  Australian  business  of  the 
London  company  of  the  same  name.  The  directors  are  A.  Williams 
and  J.  Clarke, 


LIGHTING  and  POWER  NOTES. 


Argentina. — The  electric  light  station  at  San  Andres  de 
Giles  is  now  finished,  A  trial  run  has  taken  place,  with  satisfactory 
results.     Public  lighting  consists  of  40  8-ampere  arc  lamps. 

Work  has  commenced  on  the  electric  light  station  at  Coronel 
Vidal  (Province  of  Buenos  Ayres).  The  concessionaire  is  Sr.  F. 
Mora. — lieriew  of  the  Miter  Plate. 

Baildon. — The  U.D.C.  has  decided  to  apply  for  a  prov. 
order  for  electricity  supply. 

BarrO'W. — The  Mayor  in  submitting  the  annual  report 
on  the  electricity  department,  recently,  said  that  the  gross  profit 
showed  an  increase  of  £1,110,  and  the  net  profit  £967.  The  total 
gross  profit  was  £9,138,  against  £8,028,  and  the  net  profit 
£1,673,  against  £706.  The  units  sold  had  increased  from 
1,249,163  to  1,404,322,  which  was  equal  to  12i  per  cent., 
whilst  the  cost  of  units  sold  was  reduced  from  l"231d.  to  l'143d. 
There  had  been  a  steady  improvement  in  the  last  few  years,  which 
was  very  satisfactory,  but,  as  he  told  them  12  months  before,  they 
could  not  expect  to  reduce  the  costs  very  much  until  they  had  a 
larger  consumption  of  electricity.  They  had  reduced  the  costs 
last  year,  but  for  the  coming  year  they  would  probably  have  to 
pay  more  for  coal,  &c.  In  1907  there  was  a  loss  of  £791  ;  in  190S 
a  loss  of  £383  ;  in  1909  a  profit  of  £249  ;  in  1910  a  profit  of  £706, 
and  this  was  increased  to  £1,673.  The  profit  would  be  placed  to 
the  ".eserve  fund. 

Brazil, — A  new  electric  power  company  in  San  Paulo  is 
the  "  Empreza  Luz  e  Forcja  Meridionale  Paulista,"  formed  to  supply 
light  and  power  to  the  towns  of  Faxina  and  Capao  Bonito.  The 
president  of  the  company  is  Dr.  Marcio  Pereira  Munhoz,  and  the 
vice-president  is  Victor  Nothmann,  jun. 

Bridlington. — The  electrical  engineer  to  the  Corpora- 
tion has  reported  that  there  was  a  net  profit  on  the  year's  working 
of  £1,376,  an  increase  of  £369  on  the  previous  year. 

The  T.C.  has  decided  to  supply  current  for  heating  and  cooking 
at  2d.  per  unit  for  200  units  per  quarter,  and  Id  per  unit  beyond. 

The  L.G.B.  has  sanctioned  a  loan  of  £1,500  for  the  extension  of 
the  condenser  plant  at  the  electricity  works. 

Brio'house. — A  L.G.B.  inquiry  was  held  last  week  into 
the  Corporation's  application  for  sanction  to  the  borrowing  of 
£3,000  for  electricity  purposes, 

Canada. — According  to  the  Financier,  consideration  is 
being  given  to  a  scheme  of  co-operation  between  the  Governments 
of  Alberta  and  Saskatchewan,  and  the  Canadian  Pacific,  Canadian 
Northern  and  Grand  Trunk  Pacific  Railwe*  Companies,  with  a  view 
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to  the  supply  of  an  ade<(uate  water  and  hydro-electric  power  service 
to  towns  in  the  two  provinces.  The  projnct  involves  the  diversion 
of  the  south  arm  of  the  SaHkatchewan  River,  and  it  is  expected  that 
the  cost  will  reach  close  on  £4,000,000. 

Chri.stdnircli. — The  H.  of  G.  has  decided  to  have  the 

workhouse  lighted  by  electricity,  and  a  supply  of  current  will  be 
taken  from  the  Bournemouth  and  Poole  Electricity  Supply  Co.  on 
the  followinfj  terms  :— For  the  new  infirmary,  4d.  per  unit,  reduced 
to  3jd.  when  the  whole  of  the  workhouse  premises  are  lighted  ; 
power  and  heatinfj,  1  Jd.  per  unit.  Mr.  Thos.  .1.  Digby,  of  London, 
has  been  appointed  as  consultinK'  enerineer  for  drafting  and  issuing 
the  specification  and  for  supervising  the  work,  at  5  per  cent,  on  the 
total  cost,  and  out-of-pocket  travelling  expenses. 

Continental    Notes. — (ikrmany. — Tt    is    intended    to 

enclose  the  ]{iirgermoor,  in  the  north  of  the  Osnabriick  district, 
with  the  view  of  industrially  utilisintr  the  turf  for  generating 
electricity,  and  the  running  of  a  power  house  to  be  built  there. 
A  section  of  the  moor  will  also  be  set  apart  for  experiments  in  the 
economic  cultivation  of  turf. — Zrit.  fur  Elck  u  Masvh. 

Spain. — For  its  sub-station  lately  erected  in  the  Calle  del  Ampero 
at  Madrid,  the  Co-operatira  Electrica  obtained  from  German  works 
three  groups  of  converters,  of  l,0(Ki  h.p.  each.  The  company  has 
now  acquired  another  site  for  a  sub-station,  in  the  Calle  de 
Hermosilla,  orders  for  the  machinery  equipment  of  which  are  about 
to  be  placed. — Electron, 

Holland. — It  is  proposed  to  erect  an  electric  power  station  at 
Bergen-op-Zoom,  North  Brabant. 

France. — La  Socic'te  Hydro- Electrique  has  submitted  a  scheme 
to  the  municipal  authorities  of  Bayonne  (Basses  Pyrenees)  for  the 
electric  lighting  of  the  town. 

La  Societo  des  Ateliers  de  Constructions  Electriques  du  Nord  et  de 
I'Est,  of  Jeumont,  has  an  order  in  hand  for  16  large  electric  cranes 
for  the  harbour  authorities  of  Bordeaux. 

The  City  of  Meaux  and  the  neighbouring  districts  are  about 
to  be  adequately  supplied  with  electricity,  two  companies  being 
comerned  in  the  matter.  The  Compagnie  Generale  d'Electricite  is 
about  to  start  working  its  new  station  in  the  city  itself.  On 
the  other  hand,  the  Societo  Omnium  Fran^ais  is  actively  engaged 
in  constructing  its  Eastern  Meaux  system,  with  a  view  to  supplying 
a  number  of  communes. — B^vue  j)rafique  de  V Electricite. 

A  Government  inquiry  is  being  held  into  the  application  of  an 
electric  company  at  Grenoble  for  an  80  years'  lease  of  a  feeder  of 
the  River  Arc,  with  a  view  to  the  erection  of  a  power  station  for 
the  supply  of  electric  current  to  the  city  of  Grenoble,  and  the 
neighbouring  townships  of  Bramans  and  Verney.  The  company 
also  intends  to  use  water  from  Lake  Noir  on  the  French  side  of 
Mont  Cenis. — liecue  pratique  de  V  Electricite. 

Cornwall.— Both  the  St.  Just  U.D.C.  and  the  West 
Penwith  R.D.C,  have  granted  permission  for  the  Cornwall  Electric 
Power  Supply  Co.  to  use  overhead  lines  in  the  districts  for  the 
transmission  of  current. 

Darwen, — Following  successful  negotiations  with  the 
Darwen  Manufacturing  Co.  and  Messrs.  Harwood  Bros,  for  electric 
power  supply,  an  application  has  been  received  by  the  Corporation 
from  Mr.  Robert  Entwistlc  for  the  supply  of  electricity  for  the  same 
purpose  to  Norfolk  Street  Mill,  and  terms  are  being  negotiated. 

•  Derby, — The  Electric  Lighting  Committee  of  the  T.C. 
has  recommended  application  for  a  prov.  order  extending  the  area 
for  the  supply  of  current,  so  as  to  include  the  parishes  of  Kedleston, 
Quarndon,  Duffield,  Allestree,  Little  Eaton,  Spondon,  Chellaston, 
and  Mickleover. 

Dundee. — The  accounts  of  the  Electricity  Department, 
just  issued,  show  that  the  net  revenue  from  the  sale  of  current  for 
the  past  year  amounted  to  £49,359,  and  from  rents  and  feu  duties  to 
£7  ;  after  meeting  working  expenditure,  the  balance  was  applied 
as  follows  •  Interest,  £K,2r)7  ;  expense  of  loans,  £358  ;  property 
and  income-tax,  £211  ;  sinking  fund,  £7,43S  ;  appropriation 
account,  £10,338.  The  total  units  sold  showed  an  increase  of 
620,731  on  the  total  for  the  preceding  year.  The  total  estimated 
revenue  for  the  current  year  is  £4S,707. 

Eastbourne. — The  Electricity  Committee  has  deferred 
the  consideration  of  a  report  by  the  electrical  engineer  as  to  the 
provision  of  new  plant,  and  has  given  him  instructions  to  inspect 
Diesel  engines  in  use  at  other  works,  and  submit  a  further  report. 

Exeter. — The  annual  report  of  the  electrical  engineer 
(Mr.  H.  D.  Munro)  shows  a  considerable  advance  in  output  during 
the  year.  The  units  sold  totalled  1,479,696,  an  increase  of  71,696 
as  compared  with  the  previous  12  months.  The  number  of  com- 
sumers  increased  from  1,47.')  to  1,614  ;  the  motors  from  148  to  175, 
an  increase  of  27,  the  total  h.p.  connected  being  now  nearly  600. 
The  reduction  of  the  price  for  lighting,  which  came  into  force  at 
the  beginning  of  the  year,  affected  the  receipts  by  about  £1,000, 
and  the  lower  rate  for  traction  by  £65,  but  the  increased  output, 
especially  for  power  supply,  counteracted  more  than  half  this 
reduction.  The  reserve  fund  attained  to  nearly  the  statutory 
maximum  of  10  per  cent,  on  the  whole  of  the  capital  expendi- 
ture of  £111,000.  Against  the  latter  sinking  fund  amount- 
ing to  nearly  £40,000  has  already  been  provided.  The  total 
receipts  were  £18,382,  and  the  working  expenses  £9,999,  which  left 
a  gross  profit  of  £8,883. 

Farnham. — A  supply  of  current  was  available  at  Famham 
for  the  first  time  on  May  30th,  when  the  current  was  switched  on 
by  Mr.  E.  H,  Hatt,  a  director  of  the  Gas  and  Electricity  Co,,  Ltd. 


Farn worth. — The   L.G.B.  has   granted  the  D.C.   per- 

miHsion  U>  borrow  further  snmH  for  the  electricity  and  de«tructor 
workrt. 

Halifax. — A  loan  of  £5,000  for  prwpective  expenditure 
on  new  mainn  haa  been  applied  for  by  the  T.C. 

HastinsTS. — The  annual  report  of  the  Corporation  elec- 
tricity department  for  the  year  ended  March  31.'jt  last  shows  that 
the  undertaking  has  now  turned  the  comer.  During  the  pa«t  year 
the  sale  of  current  realiiied  £14, 007,  and  in  addition  public 
lighting  realised  £5.311,  makinif  a  total  of  £19.819.  The 
total  expenditure  amounted  to  £9,491,  and  the  gross  profit 
carried  to  net  revenue  account  £11,116.  After  allowing  for 
interest,  loans  and  sinking  fund,  Ace,  the  net  balance  transferred  to 
profit  and  loss  appropriation  account  is  il'JO.  The  quantity  of  elec- 
tricity generated  during  the  year  was  1,033,055  units,  and  of  this 
quantity  281,323  was  sold  for  public  lamps  and  658,620  to  private 
consumers.  Thus  the  total  quantity  sold  wad  939,943.  The  total 
cost  per  unit  sold  works  out  at  2  17d 

llaywards   Heath   (Sussex). — At  a  meeting  of   the 

U.D.C.  on  Monday,  a  letter  was  read  from  Mr.  Prior,  of  Burgess 
Hill,  asking  if  the  Council  would  consider  or  support  a  scheme  of 
electric  supply  for  the  town.  Several  memV>ers  spoke  strongly  in 
favour  of  the  proposal,  and  the  matter  was  referred  to  the  Works 
Committee  for  consideration. 

Hey  wood. — On  May  31st,  Mr.  H.  R.  Hooper,  of  the 
L.G.B.,  held  an  inquiry  into  an  application  of  the  Corporation  for 
power  to  borrow  £3,000  for  the  electricity  department.  The 
Inspector  alluded  to  the  deficit  of  £2,541,  and  said  that  under  the 
Electric  Lighting  Acts  the  deficit  must  be  cleared  up  each  year. 
The  Board,  he  thought,  would  require  that  balance  to  be  wiped 
out  before  any  further  loans  were  sanctioned. 

Reighley. — The  application  of  the  Corporation  for 
sanction  to  borrow  £6,576  and  £1,660  for  olectricity  purposes  has 
be^n  the  subject  of  an  inquiry  by  the  L.G.B.  The  principal  items 
of  the  proposed  expenditure  are: — Water  tower  (£1.100),  motor- 
generator  (£550),  water-tube  boiler  (£1,660),  services  (£1,100),  and 
D.C.  and  A.c.  mains  (£1,500).  The  inquiry  was  adjourned  in  order 
that  particulars  of  excess  expenditure  may  be  furnished. 

Littleboroug'h. — The  U.D.C.  has  reappointed  Mr. 
Hawtayne  as  consulting  electrical  engineer,  at  a  fee  of  25  guineas, 
plus  3  per  cent,  on  contracts  under  £  50  and  disbursements. 

Liverpool. — The  Corporation  Electricity  Committee  has 
instructed  the  electrical  engineer  to  arrange  for  the  extension  of 
the  existing  railway  sidings  at  the  Lister  Drive  power  station  and 
for  the  accumulation  of  a  stock  of  slack  on  the  adjacent  area.  Tnis 
is  one  of  the  outcomes  of  the  labour  troubles  of  last  summer. 

London. — Hammersmith. — It  seems  quite  appropriate 
that  the  cinematograph  should  be  used  to  advertise  the  advantages 
of  electricity  ;  indeed,  the  possibilities  in  this  direction  have  been 
drawn  attention  to  in  our  pages.  We  are  glad  to  note  that  the 
B.C.  has  come  to  an  agreement  with  the  Shepherd's  Bush  Empire 
to  use  the  theatre  cinematograph  screen  for  this  purpose  for  12 
months,  at  the  cost  of  6s.  per  week  ;  the  example  could  be  advan- 
tageously followed  in  numerous  towns,  particularly  where  the 
electricity  authorities  supply  electricity  to  the  theatres. 

Bermondsey. — The  B.C.  decided  on  Tuesday  to  inquire  whether 
the  L.C.C.  was  prepared  to  lend  it  £18,401  for  the  extension  of  the 
electric  undertaking.  The  loan  wad  sanctioned  by  the  L.6.B.,  after 
it  had  been  refused  by  the  L.C.C. 

Loujfhborouji'h. — An  account  of  the  successful  working 
of  the  electricity  undertaking  was  given  by  Alderman  Bumpus  at 
the  meeting  of  the  T.C.  on  Monday  last.  He  stated  that  the  under- 
taking showed  a  balance  for  the  year  of  £2,4  7(5,  an  increase  of 
£603  over  the  previous  year,  on  the  net  revenue  account.  The  profit 
of  £2,476  for  the  first  time  enabled  them  to  do  more  than  pay  their 
way. 

New  Zealand. — The  Thames  Ji.C.  proposes  to  raise  a 
loan  for  the  introduction  of  electric  lighting  in  the  town.  Mr. 
Frederick  Black,  of  Wellington,  is  the  consulting  engineer  in  con- 
nection with  the  project.— ('(>/«/«<■/■('(«/  Intelliqeucf. 

]\'ottin*t'hani. — Upon  the  annual  report  of  the  Electricity 
Committee  being  suh-nitted,  at  a  meeting  of  the  City  Council, 
Councillor  Hunstsman  referred  to  the  "colourless  character  "  of  the 
document.  The  Committee,  he  said,  had  evidently  not  met  the 
demands  which  existed.  Sir  John  Tumey  (chairman  of  the  Com- 
mittee) pointed  out  that  it  was  19  years  since  the  electricity  plant 
was  put  dowa,  and  the  Committee  were  advised  by  the  best  men 
they  could  find.  If  they  had  placed  more  of  their  earnings  to  a  big 
reserve  fund,  they  might  have  afforded  to  scrap  a  big  lot  of  plant 
and  have  started  on  new  lines,  but  since  they  had  had  the  under- 
taking the  Finance  Committee  had  drawn  £120,000  in  alleviating 
the  rates.  If  the  Finance  Committee  cared  to  forego  the  £15,0C0 
which  was  handed  over  this  year  to  them,  the  price  could  be  reduced 
a  farthing  a  uniL.  but  the  matter  was  really  not  worth  talking  about. 
Of  the  sum  paid  for  plant.  £250,000  was  still  owing,  and  new  plant 
would  cost  £150,000  or  £200.000.  That  was  not  to  be  thought  of 
in  the  present  position  of  the  finances  of  the  city.  Of  the  units  which 
went  out,  50  per  cent,  did  so  at  1  Id.  per  unit.  The  demand  was 
spasmodic,  and  they  had  practically  few  consumers.  They  could 
produce  current  at  a  cheaper  rate  if  they  hod  some  big  consumers. 
The  report  was  adopted. 
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Penistone. — The  R.D.C.  has  granted  permission  for  the 
Yorkshire  Electric  Power  Co.  to  lay  nnderg:round  mains  at  Caw- 
thorne.  and  overhead  lines  from  Tivy  Dale  to  Banks  Hall, 

Salford. — The  Committee  has  decided  to  enter  into  an  agree- 
ment with  Messrs.  Hulse  &  Co.,  Ltd..  for  the  supply  of  energy,  subject 
to  the  company  g-uaranteeingr  a  minimum  consumption  of  50,000 
units  per  quarter  for  all  purposes  at  'Sod.  per  d.c.  unit  for  the  first 
50,000  units  per  quarter,  and  75d.  for  all  units  over  50,000  ;  when 
mixed  A.c.  and  D.c.  is  supplied,  the  averagfe  price  for  A.c.  is  to  be 
'Ood.  per  unit  lower  than  for  d.c.  supply. 

r.S.A. — The  Lehigh  Navigation  Electric  Co.,  of  Phila- 
delphia, which  is  erecting-  a  power  station  to  utilise  the  waste  pro- 
duction from  the  Lehigrh  Coal  Co.'s  pits,  has  placed  an  order  for  three 
10,000-K.v.A.  11,000-volt  25-cycle  three-phase  turbo  units,  exciter 
turbines,  kc.  The  maximum  outpnt  contemplated  is  100,000  kw., 
and  it  is  expected  to  supply  energy  ultimately  to  Philadelphia,  80 
miles  distant. 

Warrington. — The  gross  profit  on  the  electricity  depart- 
ment for  the  past  year  has  been  £7,709,  and  after  paying  contribu- 
tions to  sinking  fund  and  loans,  there  is  a  net  profit  of  £1,746, 
which  has  been  retained  in  the  appropriation  account,  bringing  up 
the  working  balance  to  £3,078.  The  reserve  amounts  to  £9,358  and 
the  debt  extinguished  to  date,  to  £27,000. 

West  Bromwich. — The  profit  of  the  Corporation's 
electricity  works  for  the  past  year  is  reported  at  £2,853,  an  increase 
of  £1,071  on  the  previous  year.  The  Electricity  Committee  recom- 
mends that  the  profits  be  allocated  as  follows  :  £1,446  to  deprecia- 
tion fund  account,  £200  in  aid  of  the  general  district  rate,  and 
£1,207  to  be  carried  forward. 

Wolstanton. — The  Stoke-on-Trent  T.C.  intends  applying 
for  a  prov.  order  for  electric  lighting  in  the  district  for  the  Wol- 
stanton U.D.C.  with  whom  an  agreement  has  been  drafted.  In  the 
meantime,  a  licence  to  supply  current  is  to  be  applied  for. 

Worthing, — In  a  report  to  the  T.C,  the  resident  engineer 
states  that  the  continued  growth  of  the  business  of  the  electricity 
undertaking  has  necessitated  a  further  sub-division  of  the  distri- 
buting network  and  the  provision  of  a  new  feeder  cable  to  enable 
the  electrical  pressure  to  be  maintained  at  the  minimum  prescribed 
in  the  provisional  order.  Since  March,  1910,  228  new  consumers 
have  been  connected, to  the, distributing  mains,  and  the  number  of 
units  sold  and  the  revenue  derived  from  the  private  consumers  has 
been  increased  respectively  by  93,000  and  £1,000.  He  accordingly 
recommends  that  a  new  feeder  cable  be  laid  at  an  estimated  cost 
of  £1,070,  and  also  that  additions  be  made  to  the  switchboard  at 
an  estimated  cost  of  £120,  to  accommodate  two  sets  of  future 
dynamo  connections  and  four  sets  of  feeder  connections.  A  further 
sum  of  £1,615  is  also  asked  for  to  cover  the  cost  of  house  services, 
and  another  £880  for  distributing  mains,  bringing  the  total 
additional  outlay  up  to  £3,770.  Commenting  on  the  provision  for 
house  services,  Mr.  Porter  states  that  the  number  provided  for  (250) 
is  greater  than  has  been  provided  for  at  any  one  time  previously, 
but  seeing  that  131  new  services  were  connected  during  the  last 
financial  year,  and  that  there  is  at  present  no  falling  ofif  in  the 
number  of  services  applied  for,  he  considers  it  necessary  to  make 
provision  for  a  larger  number  in  future.  The  Electricity  Com- 
mittee supports  the  proposal  to  apply  for  the  additional  loan. 

York. — The  Corporation  proposes  to  extend  the  generating 
plant  at  the  electricity  works  at  an  estimated  cost  of  £9,700,  and 
an  inquiry  has  been  held  following  the  Council's  application  for 
sanction  to  borrow  this  sum.  The  extension  is  rendered  necessary 
owing  to  the  increased  demand  for  light,  power  and  tramway 
purposes. 

The  T.C.  has  been  recommended  to  reduce  the  price  of  current  for 
the  tramways  to  a  flat  rate  of  lid.  per  unit  as  from  October  Ist 
next.     The  present  sliding  rate  ranges  from  l^d.  to  2d.  per  unit. 

It  has  also  been  recommended  to  instruct  the  electrical  engineer  to 
prepare  a  scheme  for  lighting  Bishopthorpe  Road  along  the  tram- 
way route  by  electricity. 

A  loan  of  £800  for  motors  for  hiring  purposes  for  two  years  has 
been  applied  for.  The  T.C.  has  received  from  the  B.  of  T.  an  order 
enabling  current  to  be  supplied  to  premises  at  Fulford. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — The  town  clerk  reported  to  a  meeting  of 
the  Electricity  Committee  last  week,  that  he  had  received  an 
intimation  from  the  Haslingden  T.C.  terminating,  by  six  months' 
notice,  the  existing  agreement  as  to  working  its  system  of  tram- 
ways and  the  generation  of  current  for  same. 

Australia. — The  Hawthorn  (Vic.)  Municipal  Council 
is  negotiating  with  Tracklesi.  Trolley,  Ltd.,  with  the  intention  of 
adopting  the  "  Ceaes-Stoll  "  system  for  the  proposed  railless  traction 
routes  in  the  town. —  Voinnmrcial  lntellujen.ee. 

Ayr. — After  visiting  Leeds  and  Bradford,  the  Special 
Silb-Committee  recommends  that  the  Hawkhill  district  be  served 
by  thfe  railless  traction  system. 


Belfast. — The  univei-sal  penny  fare  will  not  come  into  force 
for  another  year  at  least,  according  to  the  decision  of  the  Corporation, 
which  met  on  Monday  last.  The  financial  experts  reckoned  that 
the  acquisition  of  the  Glengormely  line  would  mean  a  loss  for  some 
time,  and  that  the  general  system  would  not  bear  a  reduction  of 
the  fare  until  the  Glengormely  line  was  paying  its  way. 

Cana<la. — Eledric  Traction  Weeldij  says  that  the  electri- 
fication of  the  Rossland  division  of  the  Canadian  Pacific  Railway  in 
British  Columbia,  is  being  pushed  forward  to  determine  the  appli- 
cability of  such  a  course  under  the  heavy  conditions  to  be 
encountered.  The  section  to  be  electrified  runs  from  Rossland  to 
Castlegar  Junction.  The  length  of  the  Rossland  division  is  29' 3 
miles,  which  with  sidings  and  yard  trackage,  mounts  up  to  a  total 
trackage  of  4  3  miles.  The  motive  power  installation  will  consist  of 
four  70  to  80  ton  electric  locomotives,  power  being  obtained  from 
the  West  Kootenay  Power  and  Light  Co.  at  probably  60,000  volts. 
This  will  be  utilised  through  motor-generator  sets  in  sub-stations 
located  either  at  Trail  or  Smelter  Junction.  Systems  using  A.c. 
6,600  volts  and  D.c.  2,400  volts  are  being  proposed. 

Continental  IVotes. — Austria. — The  Cracow  Tram- 
ways Co.  has  secured  a  preliminary  concession  for  the  construction 
and  working  of  several  new  lines  of  electric  tramways  in  the 
district  surrounding  the  town  of  Cracow. 

France. — Plans  are  being  prepared  in  respect  of  projected  elec- 
tric tramways  between  Limeuil  and  Bonneitil ;  between  Sevres  and 
Ville  d'Avray  and  between  Marnes  and  Chesnay  in  the  Seine-et-Oise 
department. 

The  T.C.  of  Chateauroux  has  approved  of  the  proposal  of  a  com- 
pany to  install  an  electric  railless  service  of  motor-'buses  with 
overhead  trolley. 

Portugal. — According  to  the  Timet,  the  Lisbon  Electric  Tram- 
way employes  and  the  men  employed  on  the  elevators  in  the  hilly 
parts  of  the  town  have  struck  work,  with  a  view  to  improved 
wages  and  labour  conditions.  The  company  has  appealed  to  the 
Government  for  protection. 

Italy. — A  contract  has  been  signed  between  the  president  of 
the  Provincial  Deputation  of  Alessandria  and  the  representatives 
of  the  Westinghouse  Co.,  and  of  the  firms  of  Draken  and  Alessi, 
whereby  the  former  grants  a  three  months'  option  for  the  con- 
struction of  a  group  of  provincial  electric  tramways  which  will 
complete  the  tramway  and  railM'ay  network  of  the  province.  With 
the  help  of  subsidies  from  the  Government,  the  province  and  the 
communes,  the  three  companies  will  construct  and  work  some  20 
separate  electric  tramway  lines  of  a  total  extent  of  450  kilometres, 
allowing  a  return  to  the  province  of  4  per  cent,  of  the  receipts, 
exclusive  of  the  subsidies.  In  the  event  of  the  utilisation  of  the 
waters  of  the  Scriva  and  of  the  Orba,  surveys  of  which  are  now 
being  made  on  behalf  of  the  province,  preference  will  be  given  to 
the  three  companies  under  a  parity  of  conditions,  which  will  extend 
on  similar  terms  to  any  future  provincial  electric  tramway  lines, — 
L'lngefineiia  Ferroriaria. 

A  French  Consular  report  says :— The  Northern  provinces, 
situated  at  the  foot  of  the  Alpine  ranges,  form  the  chief  seat  of 
the  hydroelectric  development,  but  the  rocky  ridge  which  splits  the 
peninsula  into  two  watersheds  contains  throughout  its  course 
stores  of  power.  Thus  Umbria  may  be  considered  at  the  present 
moment  as  the  province  possessing  the  richest  reserves  of  power. 
The  energy  of  natural  and  artificial  cascades  possessed  by  this 
region  is  roughly  reckoned  as  equal  to  10,000,000  h.p.  On 
•January  1st,  1910,  the  4,132  motors  placed  at  the  service  of 
industry  and  capable  of  supplying  238,377  H.P.,  were  allocated  as 
follows: — 1,457  electric  motors  with  44,311  H.P.  ;  1,245  steam 
motors  with  94,092  H.p. ;  945  hydraulic  motors  with  67,876  H.P,  ; 
465  gas  motors  with  31,!t43  h.p.  ;  20  petrol  motors  with  599  H.p. 
Compared  with  the  foregoing  year  progress  was  most  marked  in 
Venetia,  in  the  Marches,  in  the  Abruzzi,  and  in  Campania.  On  the 
other  hand,  noteworthy  extensions  were  effected  in  the  networks 
constructed  in  Piedmont,  Lombardy  Tuscany,  and  Latium.  From  the 
information  available  regarding  69  of  the  86  generating  stations 
sanctioned,  it  appears  evident  that  water-power  largely  predomi- 
nates, but  it  is  also  observed  that  gas  is  preferred  to  steam,  and  that 
there  is  a  growing  demand  for  heavy  oil  and  petrol  motors. 
Among  the  most  remarkable  installations  effected  in  1910  were  : — 
(1)  The  line  crossing  the  province  of  Chieti.  Aquila,  Campobasso 
and  Caserta,  ending  within  the  precincts  of  Naples,  after  a  course 
of  190  km.  The  pressure  of  this  line  C86,000  volts)  is  the  highest 
existing  in  Italy  up  to  the  present  time  ;  (2)  the  line  from  Turin  to 
Chivasso  (86,000  volts)  :  (3)  the  line  from  Goglion  to  Verampio 
(54,000  volts)  ;  (4)  the  connection  of  the  Masino  factory  with  the 
Plattamala-Lomazzo  line,  province  of  Como  (45,000  volts)  ;  (5)  the 
line  from  AniroUa  Ifri  (Sardinia)  (32.000  volts)  ;  and  (6)  the  Arco- 
Subiaco-Tivoli-Rome  transmission  line  (30.000  volts). 

Contrary  to  opposite  reports  which  have  been  current,  the 
(riornali  (lei.  Larori  PuhhUra  is  able  to  state  that  no  diflBculty  has 
been  raised  by  either  the  French  military  or  political  authorities, 
and  that  electric  traction  will  be  extended  to  the  15  km.  of  the 
Cenisio  Tunnel  line  on  French  territory  worked  by  the  Italian  State 
Railways,  the  way  being  thus  paved  for  the  continuous  electrifica- 
tion of  the  line  as  far  as  Modane. 

Dudley. — The  Tramways  Committee  has  decided  to 
join  the  Tottenham  Council  in  an  appeal  to  the  Lords  against  the 
decision  of  the  Court  of  Appeal  that  tramway  companies  shall  be 
rated  on  assessments  of  one-fourth  only  of  the  annual  value  of  their 
tramways. 

East  Kent. — The  East  Kent  Light  Kailways  Co.  is 
applying  to  the  Light  Riilway  Commissionets  for  an  order  to  con- 
struct a  railway  over  four  miles  in  length,  from  Little  Mjngeham, 
via  NorthbjUfile,  H-im  aad  EiJtry,  to  Woadtissbjrough. 
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Elland. — Considerate  diKJipfK)intnient  has  I)ecn  occasioned 
by  the  failure  of  the  project  of  the  West  Vorks.  Tramway  Co.  to 
link  Elland  with  Halifax  and  IIudderHfield.  The  Hoirpestion  waa  that 
thecompany'H  lines  should  be  connected  with  the  Halifax  By.stem  at 
West  Vale,  run  throufjh  Elland,  and  join  up  with  the  Huddersfield 
tramways  at  Birkby.  Support  waw  piven  to  the  scheme  by  the 
Elland  District  Council,  but  negotiations  have  fallen  throutfh,  and 
the  project  has  been  dropped. 

filateshead-on-Tyiie. — At    a    meetint,'    of    tiie    l'>iitley 

Council,  on  May  -jHth,  a  letter  was  read  from  the  (Jateshead  Tram- 
way Co.,  asking-  for  the  support  of  the  Council  to  a  proposed 
extension  of  the  system  to  Birtley  and  Chester- le- Street.  The 
proposal  met  with  unanimous  approval,  and  it  was  decided  to  ask 
the  company  for  further  details.  At  present  the  Gateshead  Tram- 
way Co.  runs  cars  to  Low  Fell,  which  is  on  the  Durham  road,  upon 
which  also  Birtley  and  Chester-le-Street  are  situated.  Low  Fell  is 
about  3  miles  from  the  Gateshead  terminus,  Birtley  4  i,  and  Chester- 
le-Street  about  7i. 

Glasgow, — The  Tramways  Committee  reports  the  break- 
ingr  of  another  revenue  record  for  the  year  endiner  May  31st.  The 
total  income  was  £987,280,  compared  with  £94<i,021  for  the  previous 
year — an  increase  of  £11, 2")8.  In  1910  the  income  was  £893,591, 
and  in  1909,  £S89,530.  The  big  augmentation  is  accounted  for  by 
several  reasons.  The  principal  is  the  fact  that,  last  summer,  the 
Scottish  National  Exhibition  was  held  in  Glasgow.  Two  important 
experiments  were  made  in  the  course  of  the  year.  The  first  was  the 
two-stage  ticket — a  l|d.  transfer  ticket,  which  permitted  a  passenger 
to  take  a  double  id.  stage  at  the  purchase  of  the  ticket  and 
complete  a  journey  of  similar  distance  at  any  time — and  the  second, 
which  succeeded  the  "two-stager"  in  December,  was  the  doubling 
of  the  2<3.  distances  over  the  entire  routes.  Considerable  loss  was 
entailed  by  the  dislocation  caused  by  the  tramwaymen's  strike  in 
August  of  last  year,  while  the  coal  miners'  strike,  while  it  brought 
an  augmentation  to  revenue  through  increased  long-distance 
passengers  carried,  also,  through  increased  fuel  prices,  cut  down 
profits.  The  details  of  the  traffic  are  :  Average  track  mileage 
open  during  year  (single),  194 i;  miles— increase,  i  mile.  Car-mileage, 
22,435,07(5  miles — increase,  730,.S39  miles.  Passengers  carried, 
275,610,385 — increase,  37,643,078.  Passengers  carried  per  car-mile, 
122 — increase,  \".i.  The  number  of  passengers  carried  at  each 
fare  was  : — 

Year  to  May  31st,        Year  to  May  31st, 
1912.  1911. 

id 121,212,468  66,290,055 

First  two  stage       9,062,479  5,573,508 

Second  two  stage 9,058,682  5,398,884 

Id 104  334,320  130,519,231 

lid 20,337,702  19,408,739 

2d 6,258,659.  5,879,305 

2^d 2.736,945  2,453,123 

3d. ; 1,340,308  1,248,620 

3id 1,109,998  1,036,083 

4d 158,824  159,759 


Totals        275,()10,383  237,967,307 

For  some  time  the  Tramways  Committee  has  been  in  negotiation 
with  the  proprietory  company  in  connection  with  the  acquiring  of 
the  Harbour  tunnels  in  order  to  facilitate  the  working  of  the 
tramway  traffic  from  the  north  to  the  south  side  of  the  Clyde  and 
lire  versa,  west  of  Glasgow  Bridge.  The  Corporation  offered  the 
company  to  clear  the  tunnels  of  the  water  which  had  accumulated 
in  them  during  the  years  in  which  they  have  been  disused,  and 
to  bring  them  into  good  working  order  at  a  cost  not  to  exceed 
£1,200,  with  the  option  of  purchase  at  £100,000  at  the  end  of  the 
year  should  the  experiment  prove  a  success.  The  company  has 
declined  the  second  part  of  the  offer  as  too  low  for  acceptance,  and 
adheres  to  its  price  of  50  per  cent.,  or  10s.  per  £  of  the  original 
total  cost,.    The  Committee  is  to  reconsider  the  matter.  . 

Halifax. — The  T.C.  has  applied  to  tlie  B.  of  T.  for  a 
loan  of  £3,750  for  the  provision  of  six  new  tramcars. 

London. — The  Roads  Improvement  Association  having 
considered  the  report  of  the  L.C.C.  Committee  on  its  recent  memo- 
rial on  the  question  of  obstruction,  .Vc,  to  the  B.  of  T.,  has  com- 
municated with  the  latter,  urging  that  it  should  hold  an  inquiry 
into  the  allegations,  which  it  complains  are  not  answered  by  the 
L.C.C.  Committee's  report. 

Kewcastle-On-Tyne. — At  a  meeting  of  the  Corporation 
Tramways  Coiinuittee  on  May  30th,  the  chairman  suoinitted  the 
annual  statement  for  the  year  ended  March  3l8t  last.  He  stated 
that  the  receipts  from  traffic  were  the  largest  that  had  ever  been 
earned  on  the  system  and  amounted  to  £216,590,  which  included 
£1,812  for  parcels.  (This  is  equal  to  1 1 '3 17d.  per  car-mile.)  The 
receipts  from  other  sources  were  £5,492  for  street  lighting,  £3,637 
for  advertising,  which  with  other  small  items  made  a  gross  income 
of  £226,634.  (Equal  to  ir841d.  per  car-mile.)  The  total  working 
costs  had  been  increased  by  £8,039.  making  the  total  expenses  for 
the  year  £122,012,  against  £113,973  last  year.  (Equal  to  6'375d. 
per  cm.,  as  against  6164d.  per  cm.)  There  was  left  a  l)alance  of 
£104.623  to  carry  to  the  net  revenue  account,  compared  with 
£95,694  for  the  previous  year.  Interest  on  loans  totalled  £30,972, 
and  there  was  carried  to  the  appropriation  account  £73,433,  com- 
pared with  £62,933.  The  repayment  of  loans  and  sinking  fund 
accounted  for  £39,314,.  £12,000  was  given  ns  a  contribution  to  the 
rates.  £12,250  was  paid  to  the  Newcastle  Electric  Supply  Co.  as 
compensation  for  giving  up  the  right  of  supplying  electricity  in 
Walker,  and  there  was  left  £8,427  net  profit  to  be  carried  to  the 
reseirve  and  renewals  accbutlt.     'tli^  last  accbiint  would  now  stand 


at  £lui,'.;u.     The  chairman  added  that  during  the  pre--  r 

the  Committee  would  have  to  spend  £30.fXKj  oat  of  the  .- 
fund,  for  renewals  of  lines,  junctions,  and  additional  power  at  the 
generating  Htation.  Daring  the  year  thev  had  carried  ah»oat 
49,000,000  passengers,  and  their  profit  was  about  £32,000.  Bat 
when  they  took  into  consideration  that  £14.<XK>  of  that  amonnt 
was  earned  apart  from  traffic  receipt.-,  and  when  they  coni>i'Jered 
that  they  ought  to  provide  at  lea-st  £11,00<J  for  the  years  contri- 
bution to  th«  renewal  fundn,  it  would  U-  ccen  how  tmall  a  propor- 
tion of  the  profits  w«re  actual  traffic  r«-ceiptH.  The  statement  wa« 
adopted  on  the  motion  of  Sir  .Joseph  Ellis.  It  was  decided  to  make 
a  survey  in  the  Heaton  district,  in  connection  with  a  proposal  to 
extend  the  tramways  in  that  part  of  the  city. 

Nottin^'buni. — Councillor  Swain,  chairman  of  the  Cor- 
poration Tranways  Committee,  stated  at  a  meeting  of  the  City 
Council  that  the  Committee  had  considered  the  advi.-ability  of 
establishing  the  railless  traction  sy.stem  in  Nottingham,  but 
nothing  could  be  done  at  precent,  as  they  were  awaiting  the  result 
of  a  Bill  promoted  by  the  B.  of  T.  in  the  House  of  Commons  to 
simplify  the  process  of  getting  powers.  As  soon  as  the  Committee 
knew  its  position  he  would  bring  the  subject  up  again. 

Presenting  the  annual  report  of  the  Tramways  Committee. 
Councillor  Swain  said  the  receipts  were  £.'>,;>0ii  more  than  in  the 
previous  year.  This  was  largely  caused  by  the  Coronation  festivities 
and  the  fine  summer,  three-quarters  of  a  million  more  pa-ssengers 
having,  been  carried.  The  reduction  of  fares  had  made  little 
difference  to  the  receipts,  and  had  given  general  satisfaction.  S'nce 
the  adoption  of  the  halfpenny  fares  for  children  there  had  been 
an  enormous  increase,  97,000  tickets  being  issued  last  week. 

Warrington. — The  tramways  department  for  the  past 
year  shows  a  net  i)rofit  of  £2,456  ;  £1,500  has  been  kept  in  hand 
for  the  relief  of  the  rates,  and  a  further  sum  of  £338  has  been 
carried  forward,  and  the  balance  of  £618  has  been  transferred  to 
the  reserve  fund,  which  now  stands  at  £10,000.  The  debt 
extinguished  to  date  is  £25,8o2. 

West  BroniTileb. — The  Tramways  Committee  reports 
that  the  accounts  of  the  tramways  undertaking  show  that,  after 
charging  interest  on  loans  and  sinking  fund  instalments,  the  net 
profit  amounts  to  £275,  which  extinguishes  the  deficiency  of  £239 
brought  forward,  and  leaves  a  balance  of  £53,  which  has  been 
transferred  to  the  repairs  of  track  expense  account. 

Western    Australia. — According  to  the  Stamlanh  the 

purchase  of  the  Perth  Tramways  Cc.'s  undertaking  by  the  State 
for  £500,000  (which  has  been  previously  mentioned  in  these  notes), 
has  been  completed, 


TELEGRAPH  and  TELEPHONE  NOTES. 


Austria. — The  reform  of  the  Vienna  telephone  service 
will  be  accomplished  within  the  next  10  years.  It  was  originally 
intended  to  introduce  the  full  automatic  system,  but  the  engineer 
department  of  the  Post  and  Telegraph  Administration  gave  its 
decision  in  favour  of  the  semi-automatic  -ystem.  Ten  semi- 
automatic exchanges,  for  10,(miO  subscribers  each,  will  be  established. 
Three  of  ithese  exchanges  will  ce  built  in  the  first  instance. 
Under  the  stimulation  of  the  orders  placed  in  connection  with  these 
operations,  Austrian  electrical  manufacturing  firms  are  experiencing 
a  period  of  unwonted  prosperity,  and  several  are  eulargini;  their 
works.  Among  the  latter  are  the  Ericsson  Austrian  Electric;*! 
Manufacturing  Coi  and  the  Telephonfabriks-Aktiengesellschaft, 
botli  of  which  are  making  extensive  additions  to  their  works.  In 
addition  to  the  orders  already  placed,  commissions  for  some20,t»00 
instruments  of  various  kinds  are  in  sight,  besides  large  orders  for 
telephone  cable  for  the  projected  lines  to  Tri^st  and  Dalmatia, 
rendered  possible  by  the  2i>,i>0(»,CoO  kronen  credit  for  postal  purposes 
included  in  this  year's  State  Budget. 

Cable   Record. — It    is    stated   that    the    special  cable 

messages  sent  to  the  DuUij  'ieleijraph  in  connection  with  the  loss  of 
the  Titanie  and  the  consequent  proceedings  constituted  a  new  trans- 
Atlantic  record  as  regards  dispatches  addressed  to  one  newspaper  ; 
74.203  words  were  transmitted  by  the  Commercial  ("able  Co.,  and 
2,891  by  the  Anglo-American  Co..  a  total  of  77,094  words. 

Ili|ili-Fre(|iienc.v  Machine. — Count  Arco,  the  well- 
known  inventor,  to  whose  labours  the  technical  development  of 
modern  wireless  telegraphy  owes  much,  has  recently  made  a  further 
important  invention  which  is  being  taken  up  by  the  German 
Telefuuken  Co.  The  invention  in  question  is  a  high-frequency 
machine  for  the  direct  production  of  electric  waves  for  wireless 
telegraphy  and  telephony.  Although  the  machine  does  not  differ 
materially  from  the  ordinary  alternating-current  machine,  it  is 
capable  of  generating  any  desired  output  at  fnquencies  from  15,000 
to  120,000  cycles  per  second,  and,  therefore,  electric  wave.-*  of  lengths 
from  2,600  to  20,000  metres,  which  are  necessary  for  large  wireless 
stations.  The  machine  is  simple  and  cheap,  runs  at  a  moderate 
speed,  and  will  produce  waves  at  as  high  a  frequency  as  may  lie 
desired.  A  machine  for  an  output  of  500  KW,  is  now  under  con- 
struction for  the  Nauen  wireless  station.  Count  Arco  will  explain 
and  introduce  his  invention  at  the  International  Conference  on  Wire^ 
less  Telegraphy  whfch  is  now  sitting  in  London, 
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International  Radio-Telegrapliie  Conference.— The 

Conference  was  opened  at  the  Institution  of  Electrical  Engfineers  on 
Tuesday  by  the  Postmaster-General,  who  nominated  Sir  H.  B. 
Smith  as  President.  Yesterday  Mr.  Samuel  received  the  delegates 
at  his  house. 

Liverpool. — Sir  W.  Hartley  has  presented  to  the  Uni- 
versity of  Liverpool  a  wireless  installation  for  experimental  and 
research  work,  with  standard  Marconi  apparatus  as  used  on  board 
ship. 

Kadio-tele^rapliic  Convention. — The  Senate  of  the 

U.S.A.  has  ratified  the  International  Convention. 

The  Rijrht  to  Strike. — A  conference  was  held  at  Black- 
j)Ool  last  week  of  the  National  Postal,  Telegraph,  and  Telephone 
Engineering  and  Stores  Association,  at  which  a  resolution  was 
carried  with  only  two  dissentients,  asserting  the  right  of  employes 
in  the  engineering  and  stores  department  to  withhold  their  labour. 

Venezuela. — rAccording  to  an  American  Consular  report, 
the  President  has  issued  a  decree  establishing  four  wireless  tele- 
graph stations  at  La  Guaira,  Puerto  Cabello,  Maracaibo,  and 
Cumana.  Wireless  companies  migh  t  address  Spanish  correspondence 
to  the  Department  of  Fomento  (Promotion)  at  Caracas,  or  to 
Seiior  Manuel  Ayala,  18,  Broadway,  New  York  City,  who  is  the 
purchasing  agent  of  the  Venezuelan  Government. 

Village  Telephones. — The  P.M.G.  has^  undertaken  to 
establish  telephone  call  oflBces  at  all  villages  where  there  is  a  likeli- 
hood of  the  oflBces  being  self-supporting,  and  these  can  be  used  for 
dictating  telegrams  to  the  nearest  telegraph  ofi&ce. 

Wireless  at  Sea. — It  is  reported  from  Berlin  that  new 
regulations  will  come  into  force  on  October  1st,  according  to  which 
all  German  passenger  steamers  with  a  complement  of  75  persons 
and  upwards,  inclusive  of  the  crew,  will  be  obliged  to  carry 
apparatus  with  a  radius  of  at  least  100  nautical  miles.  The  same 
provision  will  apply  to  cargo  vessels  which  regularly  have  more 
than  60  persons  on  board. 

Wireless  Telephony. — Experiments  recently  carried 
out  by  the  Italian  naval  and  military  authorities  have  resulted 
in  the  transmission  of  speech  with  clearness  over  a  distance  of 
160  miles. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Accring'tou. — The  electrical  engineer  has  been  instructed 
to  obtain  tenders  from  local  firms  for  Ihe  supply  of  some  2,800  yd. 
of  terra-cotta  troughs  and  covers,  required  as  conduits  for  cables. 

Australia. — Western  Al'STRALIA. — July  3 1st.  Post- 
master-General's Dept.  Telegraph  and  telephone  material.  See 
"Official  Notices"  May  10th. 

P.M.G.,  Melbourne.  —  July  23rd.  Nine  sections  of  a  lamp- 
signalling  trunk-line  switchboard.   See  "Official  Notices"  April  5th. 

N.S.W.  Government  Railways  and  Tramways. — July  1st. — 
200-KW.  motor-generator  set  for  the  Ultimo  Power  House.  Speci- 
fications from  the  Electrical  Engineer's  Office,  61,  Hunter  Street, 
Sydney. 

New  South  Wales. — July  31st.  Common  battery  and  automatic 
switchboards,  for  Newton,  Glebe  and  Balmain,  for  the  Postmaster- 
General's  department.     See  "Official  Notices"  May  17th. 

South  Australia. — October  Ist.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster- General's  department.  See 
"  Official  Notices  "  May  17th. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.    See  "  Official  Notices  "  May  24th. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "  Official  Notices  "  to-day. 

Barnes. — June  llth.  Concentric  paper-insulated  and 
lead-sheathed  cable  for  the  U.D.C.     See  "  Official  Notices  "  May  31st. 

Belfast. — June  10th.  Extension  of  the  lighting  and 
traction  switchboards,  for  the  Corporation.  See  "Official  Notices" 
May  17th. 

BeljSCium. — June  llth.  The  municipal  authorities  of 
Namur  are  inviting  tenders  for  an  installation  of  electric  lighting 
in  the  new  Kursaal. 

June  1 1  th. — Tenders  are  being  invited  by  the  Capitaino  Com- 
mandant la  Compagnie  des  Telegraph istes  (La  Caserne  Front,  5-6), 
Antwerp,  for  the  supply  and  laying  of  the  sub-river  and  under- 
ground cables  required  ia  connection  with  the  establishment  of  a 
telephonic  systom  in  the  sector  of  the  fortified  portion  of  Antwerp. 

Bristol. — .June  10th.  Wiring  and  fittings  for  electric 
lighting  at  Stapleton  Workhouse,  for  the  B.  of  G.  See  "  Official 
Notices"  May  2tth. 

British  Columbia.— ^ June  lOth.     The  city  of  A^emon 

requires  one  125-KW.  three-phase  60-cycle  generator  with  direct- 
connected  exciter,  five-panel  switchboard,  and  series  tungsten  or  arc 
lighting  syntem.  Tenders  in  duplicate  to  City  Clerk.  Consultitiijf 
engineers  ;     M«8«rB.  Mather,  Yuill  .V  Cp..  Titd..  Vancouver,  B.C. 


Briton  Ferry. — June  lOth.  Overhead  main,  between 
Villiers  Street  and  Grandison  Hotel,  for  the  U.D.C.  See  "  Official 
Notices  "  to-day. 

Bury. — June  2 Ist.  Electric  light  installation  and  bore- 
hole pump  at  the  Aitken  Sanatorium,  Holcombe,  for  the  Bury  and 
District  Joint  Hospital  Board.     See  " Official  Notices"  to-day. 

Croydon. — June  24th.     Conversion  of  two  hand  lifts  into    , 
automatic  push-button  control  electric  lifts,  at  the  Infirmary,  for 
the  B.  of  G.     See  "Official  Notices  "  to-day. 

Derby. — One    water-tube    boiler,    for    the   Corporation   > 
Electricity  Department.     See  "  Official  Notices  "  May  3rd. 

Devonport. — June  8th.  Cables,  wires  and  house  fuse 
boxes,  for  a  year,  for  the  Corporation.  See  "Official  Notices"  May 
17  th. 

Dublin. — Jure  27th.  Extra-high-pressure  and  low- 
pressure  ca'oles,  for  the  Corporation.     See  "Official  Notices"  to-day. 

France. — June  15th.  The  French  Post  and  Telegraph 
authorities  in  Paris  are  inviting  tenders  for  the  supply  of  a 
multiple  switchboard  for  the  telephone  exchange  in  the  town  of 
Tours. 

The  Chamber  of  Commerce  of  Havre  have  decided  to  erect  15 
electric  cranes,  to  replace  the  existing  15  hydraulic  cranes,  and  also 
two  electric  cranes  for  the  sheds  of  the  Bootti  Line.  Definite 
decisions  have  likewise  been  come  to  by  the  Chambers  of  Commerce 
at  Nantes  and  Rouen  for  the  installation  of  electric  cranes  and 
other  works.  At  the  former  port  it  is  intended  to  erect  three 
electric  cranes  and  to  re-organise  the  electric  conduit  equipment ; 
and  at  the  latter  port  to  erect  two  new  electric  cranes  and  a  130-h.p, 
hydro-electric  pump. — Rerue  Pratiqup  de  1'  Electric  He. 

Grays. — June  13th.  Coal  for  a  year  for  the  U.D.C.  elec- 
tricity works.    Electrical  Engineer. 

Hungary. — The  municipal  authorities  of  Csepel  are  about 
to  invite  tenders  for  the  concession  for  the  electric  lighting  of  the 
town. 

London. — Poplar. — June  19th.  Renewal  of  sub-circuit 
wiring,  fuseboards.  &c.,  at  the  Workhouse,  for  the  B.  of  G,  See 
"Official  Notices  "  May  24th. 

June  8th. — Steam-driven  boiler  feed  pump  for  the  B.C.  electricity 
works.     See  "  Official  Notices  "  May  31st. 

Hackney. — June  27th.  Boiler  plant,  induced-draught  plant, 
economiser,  feed  pumps,  coaling  plant,  pipework,  travelling  crane, 
turbo-alternator,  motor-generator  or  motor-converter,  switchgear, 
&c.,  for  the  B.C.     See  "Official  Notices  "  May  17th. 

HORNSEY. — June  10th.  One  electrical!  v- driven  turbine  feed 
pump,  for  the  T.C.     See  "  Official  Notices  "  May  24th. 

St.  Pancras. — June  17th.  Two  sets  of  motor-generator 
balancers  for  the  B.C.     See  "  Official  Notices  "  to-day. 

Newcastle-upon-Tyne. — .Tune  28th.  Nine-ton  electri- 
cally-driven crane  for  use  in  connection  with  an  anti-coal  breakage 
appliance  at  No.  5  Coal  Shipping  Staith,  Whitehill  Point,  for  the 
Tyne  Improvement  Commission.  Deposit  £1.  Mr.  J.  M.  Manson, 
general  manager  and  secretary,  Tyne  Improvement  Commission. 

Rochdale. — Contract  A  02. — Cable  conduits.  Contract 
A  63. — One  three-phase  luotor-alternator.  Particulars  from  Mr. 
C.  C.  Atchison,  engineer  and  manager,  Dane  Street. 

Oldham. — June  21st.  Steam,  exhaust,  drain  and  con- 
denser pipes,  oil  separator,  ^:c.,  for  the  Corporation  Electricity 
Committee.     See  "Official  Notices"  May  31st. 

Sallord. — June  lOth.  Electric  wiring  of  Nashville  Street 
Council  school.     See  "Official  Notices"  May  3l8t. 

S^^uth  Africa. — June  26th.  Boksburg.  Rolling  stock, 
converter  plant  and  overhead  material  for  the  railless  trolley 
system.     See  reference  to  this  matter  in  E.R.,  May  17th. 

Spain. — July  2nd.  Electric  lighting  of  the  City  of 
Ovieao  and  its  municipal  buildings,  for  the  Municipal  Council. 
Board  of  Trade  Commercial  Intelligence  Department,  London. 

Stockport. — June  llth.  One  or  more  1,500-kw.  mixed- 
pressure  turbine  alternators,  for  the  Corporation.  See  "  Official 
Notices"  May  24th. 

Sweden. — June  22nd.     Swedish  Royal   lioard  of  AVater- 

works.  (1)  11.2.")0-H.i'.  three-phase  generator,  10,000  volts,  ir>0 
R.P..M.  ;  transformers  for  raising  to  70,000  volts.  For  State  power 
station  at  Alfkarleby.  For  further  particulars  see  this  column 
last  week. 

Swindon. — June  22nd,  Steam  coal,  for  the  Corporation. 
See  "  Official  Notices  "  to-day. 

Turkey. — June  loth.  Tenders  are  invited  for  the  estab- 
lishment of  electric  tramways  in  the  Asiatic  part  of  the  capital. 
Particulars,  in  French,  from  the  Minister  of  Public  Works  on 
forwarding  the  equivalent  of  lOs.  in  Turkish  money  (half  of  £T). 

IJrujfuay,  —  Montevideo.  —  June  20th.  Tenders  are 
invited  for  the  supply  and  erection  of  four  electric  tum-bridgea  of 
1,500  kg.  each,  with  800  metres  of  rails,  for  the  Customs  ware- 
houses. TermH,  kc  Harbour  Secretary,  Calle  PiedraB  No.  156. 
Montevideo. 
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West  Ham. — June  17th.  Installation  of  electric  light 
at  the  Education  OflficcH,  The  Grove,  Stratford,  and  Coleirrave  Road 
BchoolH,  Stratford,  for  the  Education  Committee.  See  "Official 
Notices ■'  .May  2Jth. 


CLOSED. 

Accrin^S^ton. — Tlie   Electricity  Committee   has   accepted 

the  followingr  tenders  : — 

British  VVestinKhouse  I'ilectric  A   Manufacturing  Co-,  Ltd.— Transformer 

and  regulatorH,  £2H^. 
DusBok  Trinidad  Bitumen  Co.— 15  tons  of  bitumen,  at  £6  17b  6d.  per  ton. 

Australia. — Postmaster-CJeneral's   iJepartment,  Sydney  : 

300  telephoncg,  £787  10s.— J.  Paton  &  Co. 

One  branching  multipl^^  iiiatjiieto  switchboard,  with  a.HPociated  frames,  racks 

and  parts,  for  Post  Office,  IJroken  Hill,£3,277.— B.I.  &  Heleby  Cables,  Ltd. 
Protector.",  £135. — Western  Electric  Co.  (Australia),  Ltd. 
One  switchboard  section  at  the  telephone  exchange.  Edgeclifl.  £11^5 ;  one 

switchboard  section  at  the  telephone  exchange,  William  Street,  £658; 

one  switchboard  section  at  the  telephone  exchange,  Mosman,  £939; 

total  £2,.%2.— Western  Klcctric  Co.  (Australia),  Ltd. 

Poatmaster-Cienerars  Department,  Perth  :  — 
3,500  conduits.  Blazed  eathenware,  six  ducts,  at  Es.  9d.  each,  £1,006;   2,.')00 

conduits,  glazed  earthenware,  six  ducts,  at  5g.  9d.  each,  £719. — Mills 

and  Co.,  Perth. 
SO  relays,  polar,  difTereiitial   P.O.   pattern,   at  £4  196.  6d.   each,   £149.- 

I.-R.,  G.-P.  &  Telegraph  Works  Co.,  Ltd.,  Perth. 
2,5C0  cells,  dry,  rectangular,  at  2s.  lOd.  each,  £354.— General  Electric  ?3ngi- 

iieering  Co.,  Perth. 

The  P.M.G.'s  Department  in  Melbourne  has  placed  a  larpre  order 
for  protectors,  fuses,  switchboards,  condensers,  lupre,  relays,  resif- 
tances  and  switchboard  cable,  with  the  Western  Electric  Co. 
(Australia),  Ltd.  Also  one  for  keys,  repeating'  coils,  ^cc,  with 
.las.  Bartram  iV;  Son,  Ppty.,  Ltd.  ;  and  one  for  WO  c.i.  covers  and 
frames,  at  £;{  IDs.  each  (£1,0.50),  with  Holden  &  Lewis. 

The  P..M.G  8  Department  at  Sydney  has  ordered  additions  to 
switchboard  at  Sydney  G.P.O.  from  the  Western  Electric  Co. 
(Australia),  Ltd.,  at  £4,774. 

TheiP  M.G.'a  Department  has  also  ordered  cords  and  ear-pieces  from 
the  Lawrence  A:  Hanson  Electrical  Co..  Ltd.,  and  the  I.-R.,  G.-P.  and 
Telejjraph  Works  Co.,  and  cords  from  the  Western  Electric  Co. 
(Australia),  Ltd.,  and  copper  binders  and  tapes  from  the  B.I.  and 
Helsby  Cables,  Ltd.,  and  the  I.-R.,  G.-P.  A:  Telegraph  Works  Co.,  Ltd. 

Tenders  for  plant  for  electricity  supply  at  Ararat  (V.)  have  been 
accepted  by  the  Council,  and  an  immediate  commencement  will  be 
made  with  the  erection  of  the  plant  and  the  reticulation  of  the 
town.  Messrs.  R.  Hornsby  it  Son  secured  the  contract  for  two  gras 
engines,  the  price  beinp  £1,.")2:{  10s.  Several  tenders  for  equipment 
were  accepted,  the  largjest  being:  that  of  Warburton.  Franki  A:  Co., 
£fi80.  Contract  E,  supply  of  aluminium  wire  and  cable.  £H87,  was 
pained  by  the  B.I.  iV:  Helsby  Cables,  Ltd.  Messrs.  McLean  &  Co. 
will  have  chargre  of  the  erection  of  the  plant,  their  contract 
amounting:  to  £.')8S.  The  whole  of  the  work  will  be  superintended 
by  Me.ssrs.  G.  B.  Lincolne  and  K.  MacDougall,  of  Melbourne. — 
Ai'ntriilian  Mlnlnfi  Standard. 

Sydney  Municipal  Council  has,  says  the  Auf:t?-alian  Miuitui 
Standard,  received  the  following:  tenders  for  a  1 1,000-volt  cable  : 

W.  T.  Henley's  Telegraph  Works  Co..  Ltd £3,684 

Noyes  Bros.  (Sydney),  Ltd ..     8,725 

.\ustralian  Metal  Co.  3,772 

B.I.  iS  Helsby  Cables,  Ltd 8,S82 

W^estern  Electric  Co 4,170 

The  same  exchangee  reports  the  following  acceptances  of  fenders 
by  the  New  South  Wales  Public  Works  Department,  Irrig:ation  and 
Drainage  Branch  : 

Supply  and  erection  at  Yanco  of  engine  and  generator  and  exciter,  £65  ; 

electrical  generating  set  and  transformer  for  Yanco,  £810.--Cowlishaw 

and  llumford,  Sydney. 
Boiler,  fitted  with  patent  integral  steam  superheaters,  for  Vauco,  £789.— 

Babcock  &  Wilcox,  Ltd. 

The  Mrl ho i/rnr  A f/r  st&tes  that  tenders  for  the  power  plant  fc^ 
the  Federal  capital  electricity  generating:  works  were  opened  on 
April  2r)th  at  the  Home  Affairs  Department,  and  were  referred  to 
the  works  officers  for  report.  They  number  about  20,  and  have 
been  received  principally  from  Australian  agents  of  European  and 
American  iirms.  The  plant  is  to  be  of  (lUO  k\v.,  and  will  form  part 
of  the  central  station  when  the  progress  of  construction  warrants 
the  use  of  more  than  one  unit. 

Barking. — The  T.C.  Tramways  Committee  has  accepted 
the  tender  of  the  British  Thomson-Houston  Co.,  Ltd.,  at  £76S,  for 
a  single-truck  tramcar. 

Bolton. — The  Electricity  Comiiiittee  has  accepted  the 
following  tenders  : 

British  Westinghouee  Co.— Motors. 

Ferrauti,  Ltd.— a.i  .  meters. 

Klectrical  .\pparatii8  Co.  and  the  Cienoral  Klectvic  Co.    d.c.  meters 

\j.  Andrew  &  Co.— Tapes,  incandescent  lamps,  and  l.R.  gloves.  Ac. 

Henley's  Telegraph  Works  Co.— Oil  tape,  service  and  other  boxes. 

Siemens  Bros  &  Co.— Adhesive  tape  and  h.t.  compound. 

Union  Oil  &  Bitumen  Co.- Resin  oil. 

Western  Electric  Co.— Solder  and  plumbing  metal. 

Ward  &  Goldstone.— Porcelain  cleats. 

B.I.  &  Helsby  Cables,   Ltd.— Insulated   wires,  boxes,  pavement    frames, 

covers,  cut-outs,  sealing  boxfes,  <stc. 
Lucy  &  Co.— Cut-outs. 
Edison  &  Swan  Co..  Johnson  &  Phillips.  British  Electric  Transformer  Co., 

W.  E.  Burnand  &  Co.,  and  the   Brush  Electrical   Engineering  Co,— 

Transformers. 
Electrical  Apparatus  Co.— Motor  starters. 
T.  Moscrop  &  Co.  and  \V.  Priestley  &  Co,— Oils,  &c. 
G.  Reason. — Waste. 

Fiiber,  Bawortb  &  Co.— Bolts,  nuts,  and  sundry  stores. 
Qrabbln  A  Rudd.— Asboitos  and  india-rubber  goods.  &« 


Kel^uin. — M.  L,  C.  Jauae  anbmittfcd  the  lo-.vegi  lender 
for  the  supply  and  installation  of  four  new  boilers,  with  economiiers, 
for  the  central  electric  lighting  station  in  <^;hent. 

Derby.— The  E.L.  Committee  ol  the  T.C  has  accepted 
the  tender  of  Messrs.  Babcock  .^:  Wilcox,  Ltd.,  for  a  boiler,  at  £2.19i>. 

Easthourne. — The  tender  of  the  P.nti.sh  Westinghouse 
Co.  has  l>ef;n  accepted  by  the  T.C.  for  a  six  months'  supply  of 
electricity  meters. 

Ediiibiiru-li    and    Govan. — At  both  these  places  the 

tender  of  .Messrs.  Chamberlain  k  Hookham  for  electricity  meters 
for  the  coming  year  has  been  accepted. 

Falk'rk. — The  Corporation  has  arxx-pted  the  tender  of  th 
Reason  Manufacturing  Co.,  Ltd.,  for  electrolytic  meters  for  the 

ensuing  year. 

Galuay.— The  U.D.C.  ha.s  decided  to  have  the  Esplanade 
at  Salthill,  Galway,  lighted  by  electricity,  and  has  accepted  the 
tender  of  the  Galway  Electric  Co.,  Ltd  ,  for  a  period  of  seven  years. 

Glasgow. — The  Tramways  Committee  has  placed  the 
following  contracts  for  the  year  : — 

Hteel  wheels.— John  Baker  &  Co.,  Ltd. 

Steel  tires.— Brown,  Bayley's  Hteel  Works,  Ltd.,  John  Baker  4  Co..  Ltd. 

Steel  axles. — Glasgow  Railway  Engineering  Co..  f.td. 

Bolts  and  nuts,  Ac— Thos.  Tudhupe  4  Co.,  Itivet,  Bolt  4  Nut  Co.,  Ltd. 

Uubberinsulated  cables.— W.  T.  Glover  4  Co  ,  Ltd.,  W.  T.  Henley's  Tele- 
graph Works  Co.,  Ltd. 

Iron  castings.— R.  Howie  4  Co.,  David  King  4  Son. 

Steel  castings  —Dickson  4  Mann,  Acme  Steel  4  Foundrv  Co. 

Malleable-iron  castings.— A.  Shanks  &  Son.  Ltd 

Engineers'  furnishings.- Wm.  Landell,  Pegler  Bros.,  and  Mitchells,  Ash 
worth  4  Co.,  Ltd. 

Chilled  brake  blocks— Wm.  C.  Yuille  4  Co.,  Ltd.,  MiUer  4  Co.,  Ltd.,  and 
The  Interchangeable  Block  Co.,  Ltd. 

Grimsby. — The  tenders  of  the  Pha-nix  Dynamo  Manu- 
facturing Co.,  Ltd.,  and  the  Tudor  Accumulator  Co..  Ltd.,  have  been 
provisionally  accepted  by  the  T.C.  for  i.  motor- generator  and  switch- 
gear,  for  £420,  and  an  automatic  booster  and  switchgear,  at  £332, 
respectively. 

Hounslow. — In  connection  with  the  extension  of  plant  at 
the  electricity  works,  .59  tenders  were  received.  Reporting  on  these 
tenders,  the  Electricity  Committee  stated  that  the  lowest  tender 
received  for  the  engine  and  foundations  was  that  of  Messrs. 
Browett,  Lindley  .V:  Co..  at  £1,544.  The  engine  quoted  for  by  this 
firm  had  the  following  advantages: — (1)  low  initial  cost :  (2  » low 
steam. consumption  ;  (3)  occupied  less  Moor  space  than  other  makes  ; 
(4)  slower  speed.  It  would  also  be  entirely  suitable  for  the 
Council's  requirement-".  The  steam  consumption  per  Kw.-honr  was 
10  per  cent,  less  than  that  of  any  erf  the  other  makes,  and  the 
initial  cost  of  the  engine  was  some  £200  less.  The  reduction  in 
speed  would  necessitate  the  adoption  of  a  slightly  larger  dynamo 
at  a  slightly  increased  cost,  but  it  was  obvious  that  the  reduced 
speed  would  entail  less  wear  and  tear  on  the  plant,  and  was 
consequently  a  great  advantage.  The  engine  installed  at  the 
electricity  works  by  the  same  firm  two  years  ago  was  giving  entire 
satisfaction.  Should  the  new  engine  fail  to  fulfil  the  firms 
guarantees  in  every  respect,  it  was  to  be  replaced  with  a  triple- 
expansion  engine,  without  any  additional  cost  other  than  the 
difference  in  price  for  the  two  engines.  As  regards  the  dynamo 
referred  to  above,  the  Committee  favoured  the  tender  of  the  General 
Electric  Co.,  Ltd..  at  £1,212.  As,  however,  it  was  desirable  that 
the  complete  contract  should  be  given  to  one  of  these  firms,  and  as  the 
engine  builders  had  agreed  t^  work  in  conjunction  with  any  dynamo 
maker,  either  maker  agreeing  to  take  the  complete  contract  at  the 
price  quoted,  the  Connnittee  had  decided  to  give  the  whole  contract 
to  Me-ssrs.  Browett.  Lindley  \  Co..  Ltd..  at  a  total  of  £-.'.76t;.  For 
the  supply  of  a  boiler.  \c ,  the  Committee  recommended  tae 
acceptance  of  the  tender  of  ^lessrs.  Babcock  \  Wilcox.  Ltd..  at 
£l,()98.  The  Committee  further  recommended  the  acceptance  of 
the  tender  of  Messrs.  Browett.  Lindley  \  Co..  at  i:9'.'S.  for  the 
condensing  plant  required.  At  the  Council  meeting  all  the  recom- 
mendations were  carried. 

Leyton. — The    U.D.C.    has    accepted    the    tenders    of 

Venncr  A:  Co..  Electrical  Apparatus  Co.,  Ltd..  Siemens  Bros.  \  Co., 
Ltd.,  and  the  British  Insulated  \  Helsby  Cables,  Ltd.,  for  supplies 
of  motor,  ordinary  and  slot  meters,  as  and  when  required,  for  a 
period  of  one  year. 

Liverpool. — The  Liverpool  District  Lighting  Co.,  Ltd., 
have  received  instructions  to  light  by  electricity  the  Cavalry 
Barracks  at  Seafcrth  near  Liverpool.         v 

London. — Isli.ngto.n. — The  (luardians  have  act-eptod  the 

tenders  of  the  General  Electric  Co.,  Ltd..  Drake  A:  Gorham.  Ltd., 
and  Baxter  vS:  Caunter,  Ltd.,  for  electrical  fittings  and  sundries. 

II AM.MEKt*MiTH. — The    following    tenders   were  received   for  a 
number  of  recording  voltmeters  : 


Everett,  Edgcunibe  4  Co. 
Nalder  Bros.  4  Thompson 
Kvorshed  4  Vignolcs 
Nalder  Bros.  4  Thompson 
General  Electric  Co..  Ltd. 
Johnson  &  Phillips,  Ltd. 


i"  140  10 

141  10 

. .     Ul  10 
lalternativei    151  10 
151  10 
l.^l  10 


Elliott  Bros irecommonded )    151  10 

British  Westingboase  Co.,  Ltd 281  1*2 

Amongst  other  orders  recently  placed  by  the  South-Eastern  and 
Chatham  Railway  Co.,  is  one  for  144  Westinghotise  10-amp.  4."i-honr 
magazine  llame  arc  lamps. 

Soi  THWAUK.-  The  B.C.  has  accepted  tue  tender  of  the  British 
Insulated  &  Helaby  Cables.  Ltd..  at  £43.  for  the  provision  of  » 
feeder  pillar. 
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SHOBEDITCH.-The  B.C.  has  accepted   the  tender  of  the  Western 

Electric  Co.,  Ltd.,   for  the  supply  of   approximately  2]   miles  of 

six-core,  paper-insulated,  lead-covered  pilot  cable,  at  £114  per  mile. 

The  other  tenders  were  : —  „ 

Per  mile. 

Siemens  Bros.  &  Co.,  Ltd £}}^  }9 

W.  T.  Glover  A  Co..  Ltd ]}„    n 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd 117    0 

An   order   is   to   be   placed   with   Messrs.  Elliott   Bros,  for  ten 
recording  instruments,  at  £11  Is.  6d.  eacn. 

Nortliaiiipton. — The  T.C,  has  accepted  the  tender  of 
Messrs.  Mather  &  Piatt,  at  £168,  for  centrifugal  pumping  plant 
and  electric  motor. 

Nuneaton.— The  T.C.  has  accepted  the  tender  of   the 

British  Thomson-Houston  Co.,  Ltd.,  for  a  main  switchboard,  at 
£654  ;  and  that  of  the  Electrical  Engineering  &  Equipment  Co.  for 
cables,  at  £877.  The  latter  contract  is  in  place  of  that  of  Messrs. 
Blackwell  &  Co.,  who  have  declined  the  contract  previously  placed 
with  them 

The  Rand. — An  order  for  eight  high-pressui-e  centrifugal 
pumps  of  500  H.p.  each  has  been  placed  with  Messrs.  Escher  Wyss 
and  Co.  by  Messrs.  Hubert  Davies  &  Co.,  for  the  new  pit  of  the  Rand 
Proprietary  Mines.  Each  pump  has  to  lift  60,000  gallons  of  water 
(acid-containing)  per  hour,  against  a  vertical  head  of  1,150  ft.  The 
pumps  have  to  work  under  very  unfavourable  conditions,  and  are 
therefore  of  very  strong  design  and  special  acid-resisting  material. 

Sal  ford. — The  following  tenders  have  been  accepted  by 
the  T.C.  :— 

Babcock  &  Wilcox,  Ltd.— Electrically-operated  travelling  .jib  crane,  bulk 

weigher  and  tray  conveyor  for  coal,  £^,698.  .  . 

W.  Thorpe  &  Son.— Alterations  to  buildings  and  foundations  at  electricity 

works  to  accommodate  two  turbo-generators,  JE1,369. 
Annual  Supplies. 
Chamberlain  *  Hookham,  Ltd.— Continuous-current  meters,  approximate 

value  of  contract  £546. 
General  Electric  Co.,  Ltd.— Ditto,  £IW. 
Electrical  Co.,  Ltd —Motor  carbon  brushes,  £2i. 
William  Geipel  *  Co.— Rubber  cables,  £150. 
W.  T.  Glover  &  Co.— Ditto,  £200. 

W.  T.  Henley's  Telegraph  Works  Co.— Rubber  strip  and  black  tape,  £46. 
Plutte,  Scheele  &  Co.,  Ltd.— Arc  lamp  carbons,  £83. 
L.  Andrew  A-  Co.— Rubber  solution,  white  tape,  copper  strip,  mica,  and 

rubber  gloves,  £22. 

The  following  have  been  accepted  in  lieu  of  that  of  Imeson 
Finch  &  Co.,  Ltd.  :— 

Biennial  supplv  of  mechanical  car  accessories.— Malleable  Steel  Castings 
Co.,  Ltd.,  Brecknell,  Munro  &  Rogers,  Ltd.,  Johnson,  Clapham  and 
Morris,  Ltd.  (£225),  W.  BoydpH  &  Sons,  Ltd. 
Special  car  accessories.- -British  Westinghouse  Co.,  Ltd. 

South  Africa. — Contracts  have  recently  been  awarded  by 
the  Union  Tender  Board,  Pretoria,  on  behalf  of  the  Public  Works 
Department,  as  follows  :— A.E.G.  Electrical  Co.,  carbon  lamps  ; 
Siemens,  Ltd.,  tungsten  lamps  ;  British  General  Electric  Co.,  Ltd., 
conduits  and  fittings  ;  Hubert  Davies  &  Co.,  Pretoria,  cables ;  Henley's 
S. A.  Telegraph  Works,  Ltd.,  cables;  Telegraph  Manufacturing  Co., 
cables. — Conniiercial  Iivtelligence. 


FORTHCOMING    EVENTS. 


Institution  of  Mining  Engineers.-Friday,  June  7th.— At  9.40  a.m.  (from  Fenchurch 
Street).  Visit  to  the  works  of  the  Western  Electric  Co.,  Ltd.,  North 
Woolwich. 

Institution  ot  Electrical  Enplnoers.- Summer  meeting  at  Glasgow. 

Wednesday,  June  12th.— At  10.30  a.m.  At  the  Royal  Technical  College. 
Paper  on  "The  Transmission  of  Electrical  Energy  by  Direct  Current  on 
the  Series  System,"  by  Mr.  J.  S  Highfleld.  At  2.15  p.m.— Visit  to  works  (to 
be  selected).  Ladies'  pxcnrsion.  At  8  p.m.— Reception  in  the  Municipal 
Buildings  by  the  Lord  Provost  and  Corporation. 

Thursday,  June  13th.— At  lO.HO  a.m.  At  the  University.  Lecture  on 
"The  Magnetism  of  Permanent  Magnets,"  by  Prof.  8.  P.  Thompson; 
description  and  demonstration  of  "A  Single-Phase  Motor  with  Pole- 
changing  Windings,"  by  Messrs.  J.  8.  Nicholson  and  B.  P.  Haigh.  At 
9.50  a.m.— Excursion  to  Edinburgh  and  Holyrood  Palace.  At  2.15  p.m.— 
Visit  to  works  (to  be  selected).  At  8  p.m.— At  the  University  ;  reception  by 
Principal  Sir  Donald  Macalister. 

Friday,  June  I4th.— At  9.35  a.m.  Excursion  on  the  Firtli  of  Clyde. 
At  8  p.m.— At  the  Grosvenor  Restaurant.    Dinner. 

Physical  Society.— Friday,  June  14th.  At  8  p.m.  At  the  Imperial  College  o 
Science,  South  Kensington.  Papers  on  "Demonstration  of  a  Method  o 
Determiniiif,'  very  Small  Differences  of  Density,"  by  Mr.  T.  H.  Blakesley ; 
"The  Maximum  Sensibility  of  a  Duddell  Vibration  Galvanometer,"  bv  Dr. 
H.  P.  Haworth  ;  and  "An  Accurate  Examination  of  the  Steinmetz  Index 
for  Transformer  Iron,  Stalloy  and  Cast  Iron,"  by  Mr.  F.  Stroude, 


Newcastle     Chamber    of     Commerce    (Electrical 

Section).— A  meeting  was  held  on  May  29th  in  the  Mayor's 
Chamber,  Guildhall,  Newcastle-on-Tyne,  to  consider  the  question 
of  forming  an  electrical  section  of  the  Newcastle  and  Gateshead 
Chamber  of  Commerce.  Mr.  C.  S.  Vesey  Brown  presided.  Aft^r 
some  discussion,  on  the  motion  of  the.  chairman,  seconded  by  Mr. 
W.  C.  Mountain,  it  was  resolved  to  form  an  electrical  section  of  the 
Chamber.  Those  present,  who  included  (in  addition  to  those 
mentioned)  Messrs.  T.  0.  Hunt,  W.  C.  Wilson,  B.  Gaffney,  R. 
Robson,  W.  P.  Potter,  R.  Jobson,  H.  S.  Ellis,  C.  Turnbull,  G.  E.  Carr, 
and  H.  Shaw  (secretary),  were  formed  into  a  Provisional  Com- 
mitter. It  was  announced  that  the  Newcastle  Branch  of  the 
Institution  of  Electrical  Engineers  would  become  members  of  the 
Section,  and  would  nominate  one  of  their  members  to  serve  on  the 
CibmhlittiBe. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Oflacer— Liedt.-Col.  H,  M.  Leat. 
The  following  orders  have  been  issued  for  the  current  week : — 

Drills,  Ac,  are  suspended  from  June  lOth  until  October  7th,  191Q,  for  all 
companies. 

Saturday,  June  15th.— Berehaven  Camp.  The  party  for  this  Camp  will 
parade  at  headquarters  at  12  noon.  Dress : — Service  dress,  putties, 
haversack,  waterbottle,  belt  and  frog,  greatcoat  with  one  greatcoat 
strap  (issued  at  headquarters)  to  be  rolled  en  banderole. 

Arms  will  be  issued  at  headquarters  from  12  noon.     Headquarters  .will 
be  opened  for  regimental  business  from  10  a  m.  till  12  noon. 

(Signed)        P.  H.  Campbell,  Capt.  R.E.,  and  Adjt., 

For  Officer  commanding  L.E.E. 


NOTES. 


The  Engineer  as  Arbitrator. — The  following  interesting 

paragraph  appears  in  the  current  minutes  of  the  Hammersmith 
Borough  Council : — 

"A  letter  (25/3/12)  has  been  received  from  the  Bristol  Corpora- 
tion, stating  that  it  is  their  practice,  in  common  with  many  other 
local  authorities,  to  insert  in  contracts  for  the  execution  of  exten- 
sive works,  a  clause  referring  disputes  under  the  contract  to  the 
arbitration  of  their  own  engineer.  The  Corporation  point  out  that 
the  validity  of  the  clause  was  established  in  the  case  of  Jackson  v. 
Barry  Railway  Co.  (1893, 1  Ch.  238),  and  experience  has  proved  that 
it  is  a  very  necessary  provision  in  the  interest  of  employers,  because 
it  prevents  contractors  from  bringing  pressure  on  the  engineer  to 
decide  in  their  favour  the  numerous  points  arising  in  the  execution 
of  large  works,  by  constantly  threatening  an  appeal  to  arbitration 
against  the  engineer's  decisions.  The  Court  of  Appeal,  in  the  case 
of  Aird  '■.  the  Corporation  of  Bristol,  have,  after  expressly  exoner- 
ating the  engineer  from  all  the  charges  of  conduct  unfitting  Ivini 
for  the  position  of  Arbitrator  made  against  him  by  the  plaintiffs, 
refused  to  refer  the  matters  in  dispute  to  his  decision,  on  the  ground 
that  out  of  a  large  number  of  disputes,  two  items  (amounting  to 
less  than  one-fourth  of  the  total  claim")  did  not  fall  within  the 
arbitration  clause.  The  Bristol  Corporation  are  of  opinion  that  the 
case  involves  a  principle  of  great  importance  to  local  authorities, 
and  counsel  have  advised  that  it  is  a  case  in  which  an  appeal  might 
properly  be  taken  to  the  House  of  Lords.  Very  considerable  expense 
has  already  been  incurred  in  contesting  this  matter,  and  the  Cor- 
poration are  disinclined  to  go  further  unless  they  can  obtain  some 
assistance  ;  and  inquire  whether,  in  view  of  the  uncertainty  now 
existing  as  to  the  form  in  which  contracts  for  works  should  be 
prepared,  the  Borough  Council  would  be  willing,  with  others,  to 
join  in  sharing  the  cost  of  an  appeal  to  the  House  of  Lords." 

The  Hammersmith  Committee  that  considered  the  letter  recom- 
mends : — "  That  no  action  be  taken  in  the  matter." 

Law  Cases. — The  Financial  Times,  in  the  course  of 
an  article  on  the  list  of  trials  that  are  to  come  before  the  Law 
Courts  at  the  present  Trinity  sittings,  mentions  that  the  arbitra- 
tion proceedings  relating  to  the  acquisition  of  the  National  Tele- 
phone Co.'s  undertaking  will  begin  on  Monday  next,  June  10th, 
before  Mr.  Justice  A.  T.  Lawrence,  the  Hon.  A.  E.  Gathorne  Hardy 
and  Sir  James  Woodhouse.  Numerous  counsel  have,  of  course, 
been  engaged,  the  principals  being  the  Attorney-General  for  the 
Crown,  and  Sir  Alfred  Cripps,  K.C  ,  for  the  company.  The  pro- 
ceedings are  expected  to  last  until  the  end  of  the  term.  In  the 
Winding-up  Court  there  is,  amongst  the  new  petitions,  one  against 
the  Maxim  Lamp  Works,  Ltd.  In  the  Appeal  Court  there  is  to  be 
the  appeal  of  the  "  Z "  Electric  Lamp  Manufacturing  Co.,  Ltd., 
against  the  order  made  Tjy  Mr.  Justice  Warrington,  in  the  action 
brought  against  them  by  the  Osram  Lamp  Works,  Ltd. 

Police  Lanterns. — An  evening  paper  says  that  electric 
buirs-eyt  lanterns  are  to  be  provided  for  the  Metropolitan  Police. 

Strike   Effects. — A  good  instance  of  the  evil  effects  of 

strikes  on  the  trade  of  this  country  recently  came  to  our  notice. 
During  the  coal  strike  a  certain  South  American  port,  which 
formerly  insisted  on  having  Welsh  coal  only,  was  obliged  to  pur- 
chase 15  steamer  loads  of  American  coal.  The  Americans  had 
always  failed  previously  to  get  their  coal  into  the  port  and  through  it 
to  the  country.  Now  that  the  American  coa,l  has  once  been  tried,  the 
orders  go  to  America  instead  of  England.  What  a  lesson  this  should 
be  to  our  workmen,  who  are  so  often  blindly  led  by  paid  agitators, 
thus  permitting  our  legitimate  industries  to  fall  into  the  hands  of 
foreign  competitors  I 

New  Source  of  Rubber. — An  African  exchange  says 
that  the  "  Tirucalli "  tree  of  Natal,  which  has  hitherto  been 
regarded  as  commercially  useless,  has  been  found  to  yield  a  latex 
which  contains  rubber.  A  Singapore  rubber  planter  first  drew  atten- 
tion to  the  matter,  and  a  company  which  has  been  working  a  con- 
cession in  the  Tugcla  Valley  has  exported  about  a  ton  of  the  crude 
coagulum  weekly  to  London  for  some  months,  it  having  been  found 
useful  for  electrical  insulation  and  mixing  with  Tara  rubber.  An 
unlimited  number  of  tirucalli  are  found  in  Natal,  and  their  re- 
cuperative qualities  are  Buch  that  they  can  be  tapped  once  a  month 
by  experienced  handa. 


i 
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Aiiicrican    Industrial    .iflairM. — It  aj)j>ears   thai  the 

electrical  induHtry  in  the  Initcd  >tat.:H  haH  been  Bubjccted  in  mont 
of  itw  branchcH  to  the  ttame  depr«;»«ion  that  has  Y>€en  affectin^f  the 
jfeneral  buHincHH  Hituation  there  for  the  past  year  or  two,  and  at 
prcHcnt,  accordintc  to  the  American  Klfctrirul  Kfi'ieir  and  II  rutrrn 
KIrrtiicia II,  there  iH  little  indication  of  any  reaction  from  thiH  con- 
dition. Our  contemj)orary,  in  dealin^f  with  the  matter  un  ler  the 
title  'IndaHtrial  Uetfulation,"  HayH  : 

"In  Home  <iuarter8  the  general  businesB  eituatiou  has  been 
attributed  to  the  Government'8  activity  in  enforcing  the  Anti-Trust 
Laws.  While  thin  may  have  contributed  Homewhat  to  the  existing 
uneasineHH,  it  is  probable  that  its  effect  has  Iteen  overrated.  In  the 
two  cases  that  were  carried  to  the  Supreme  Court  the  re.-sulta  were 
not  at  all  disastrous  tc»  the  defendants,  and  have  in  no  way  impaired 
trade  in  those  particular  channels.  As  for  the  prosecution,  which 
was  started  about  a  year  ago  against  the  '  Electric  Trust,'  a  very 
amicable  settlement  was  reached  by  the  attorneys  for  the  Govern- 
ment and  for  the  companies  affected,  and  neither  the  situation  in 
the  electrical  industry  nor  the  volume  of  trade  can  be  said  to  have 
been  at  all  affected  by  this  proceeding.  It  is  certainly  desirable, 
nevertheless,  that  the  Government  should  arrive  at  some  definite 
policy  regarding  its  attitude  toward,  and  treatment  of,  the  large 
business  and  industrial  corporations  of  the  country."" 

Our  contemporary,  later  in  its  article,  says  that  the  natural 
tendency  of  the  present  generation  is  toward  co-operation  rather 
than  competition,  and  that  a  policy  which  depends  upon  the  latter 
seems  to  be  a  grievous  mistake.  '"  The  Government"8  efforts  toward 
relief  from  the  oppression  of  large  industrial  combinations  should 
take  the  form  of  regulation  with  the  idea  of  co-operation  as  the 
ultimate  goal,  rather  than  an  attempted  forcing  of  business  back 
into  the  old  lines  of  competitive  method." 

Some  interesting  comments  appear  in  a  recent  report  by  the 
British  Consul-General  in  the  U.S.A.  respecting  the  importance  of 
foreign  markets  and  the  difficulty  of  American  traders  in  securing 
or  maintaining  a  footing  unless  the  cost  of  production  can  be 
reduced.     The  report  says  : — 

"  Foreign  markets  are  absolutely  necessary  to  secure  full  employ- 
ment for  American  mills,  but  the  high  American  tariff,  while  it 
has  carefully  protected  the  home  market,  has,  together  with  the 
eight-hour  day,  increased  the  cost  of  production  to  s"ch  an  extent 
that  it  is  difficult  to  meet  the  prices  of  the  British  and  German 
manufacturer.  It  is  maintained  by  some  that  if  America  is  to  have 
her  full  share  of  the  foreign  trade,  the  cost  of  production  must  be 
reduced  to  the  level  of  its  competitors,  and  this  can  only  be  done  by 
improving  the  methods  of  financing,  by  systematic  management, 
with  the  lowering  of  tariifs  and  a  general  reduction  in  wages  paid. 
Whether  the  American  working  man  will  agree  to  the  last  condition 
is  a  matter  of  some  doubt.  He  will  probably  suggest  that,  if  retrench- 
ment is  necessary,  the  employers'  profits  should  contribute  towards 
that  end. " 

The  New  York  correspondent  of  the  Tunf-.s,  in  discussing  "Busi- 
ness in  the  United  States,"  mentions  that  the  tiling  of  a  civil  suit 
two  or  three  weeks  ago  for  the  dissolution  of  the  Aluminium  Co., 
of  America,  charged  with  being  a  monopoly  to  restraint  of  trade 
under  the  Sherman  Anti-Trust  Law,  marks  the  successful  conclu- 
sion of  long  negotiations  between  officers  of  the  U.S.  Department  of 
Justice.  The  writer,  who  enters  into  the  relations  of  the  American 
and  European  aluminium  companies,  says  that  "  the  suit  is  a 
friendly  one  and  will  not  be  contested,  since  the  company  has 
already  promised  to  re-organise  so  as  to  comply  with  the  Anti- 
Trust  Act  ;  in  fact,  a  decree  to  this  effect  has  been  agreed  upon 
between  the  Government  and  the  Department,  and  will  be  entered 
in  the  near  future." 

\\  ireless  PO"\ver. — According  to  the  Xew  York  corres- 
pondent of  the  Dail  11  Telciiruph^  in  an  address  before  engineers  at 
Buffalo  recently,  Mr.  Frank  Prentic^,  a  well-known  Canadian  expert 
on  electric  traction,  predicted  that  the  use  of  wireless  power  would 
in  a  few  years  be  greatly  extended,  and  he  foresees  the  day  when 
motor-trucks,  flying  machines,  and  even  trains,  will  be  operated  by 
such  power.  He  declares  that  recent  exjieriments  demonstrate  that 
wireless  power  really  increases  in  velocity  and  strength  the  further 
it  goes  from  the  point  of  origin. 

The  significance  of  this  paragraph  (literally")  lies  in  its  last 
sentence.  It  appears  that  the  speaker  has  discovered  a  new  law, 
diametrically  opposed  to  the  ordinary  law  of  inverse  squares  ; 
clearly,  on  the  basis  of  this  principle,  if  you  can  get  far  enough 
away  from  your  source  of  power,  there  need  be  no  limit  to  the  power 
developed  at  the  far  end  of  the  system — the  only  question  is 
whether  there  is  room  enough  on  the  earth  for  the  purpose.  If  so, 
it  will  readily  be  seen  that,  by  transmitting  the  unlimited  wireless 
power  thus  collected  back  to  the  point  of  origin,  the  power  of  the 
source  can  be  indefinitely  increased,  and  thus  at  last  we  realise  the 
long-sought  perpetual  motion. 

Victoria  Falls  Tower  Employes. — We  have  received 

two  Johannesburg  newspapers  containing  articles  "  by  a  Special 
Correspondent,'  in  which  ridicule  is  poured  upon  many  irksome 
regulations  and  restrictions  which  are  imposed  upon  the  employes 
connected  with  the  "Victoria  Falls  Co.s  power  stations.  The  articles 
form  curious  but  interesting  reading-.  The  writer  talks  of  '  the 
threatened  strike  in  the  V.F.P.  camp  ""  being  mainly  attributable  to 
the  "  retrenchment-cum-replocemcut  system  in  vogue."'  also  of 
"unrest  and  discontent,'"  due  to  "petty  oppression,"'  which  had 
since  been  "  modified  for  obvious  reasons."  The  stipulation  that 
all  shift  men  and  others  must  live  on  the  property,  and  the  inspec- 
tion of  quarters  (married  and  single)  once  a  month  by  the  engineer 
in  charge  or  station  superintendent,  call  forth  comments  respecting 
the  ""V.r.P.  Barracks,"  "A  White  Compound,"  and  so  on.  The 
writer  suggests   that  it  is  courting  a  big  disaster  to  have  only  one 


r  ne  driver  on  night  thift  for  the 

like  :;  .'<X>  H.i*.  ;  he  »l»o  toaches 
ujKjn  other  .  which  f*xiu  to  \)C  a  "Konrce  of  irritation  and 

friction. 

Electricity  Supply  WWW  I.eairue. — The  followiBg  are 

the  resulte  of  the  matches*  nhot  durinjr  May  in  connection  with  the 

above  L4>agne  :  Central  (l^v.  Gr*«nwood  'M)):,:,^  r.  Stepney  (Barber, 

Jager  91)  hM  ;    Hackney  (Hilling  l^) '-4. S  r.  Stepney  TBaj^ber  9»*) 

i>V.'.\    Ilford  (L.  Tufnell  *.»0)  'Ax   r.  Sboreditch      '  '    '.  : 

Hackney  (Hilling '.'ft)  .^.33  r.  Sboreditch  (WteketJ  d 

(Partington  '.U)  .'.Ho  -.  WerttmiDHter  (Neville  'Jl)i>~iJ..   Xiu:  follow in^ 

is  the  position  of  Clubs  to  date  : — 

. Matches.-         -  Score*. 

Clab.  Shot.      Won.       Lost.      Drmim.    PoiBU.     For.       Agtinrt. 

Central        ...     4  3  1  <»  6  2,226  2.1l'3 

Westminster       :'.  8  0  0  6  l,70.o  1,620 

Shoreditch  ...     :^  2  1  0  4  1,669  1,619 

Stepney        ...     3  0  2  1  1  1.619  1,666 

Hackney      ...A  o  2  1  1  1.616  1,649 

Ilford           ...     ■>  o  2  0  0  1,04«  1.136- 

The  honour  of  putting  up  the  first  '  h-ghe«t  possible"  has  been 
gained  by  Mr.  Weekcs,  of  the  Shoreditch  Club. 

Fatalities. — A  correspondent  says  that  Arthur  Francis 
Denholm,  21,  a  clerk  employed  in  an  insurance  office  at  71,  George 
Street,  Edinburgh,  went  to  the  basement  of  the  building  to  torn 
off  the  electric  current  in  connection  with  the  lift,  and  while 
thus  engaged  he  caught  hold  of  a  lever,  with  the  result  that  he 
received  a  shock  from  which  he  died  a  few  minutes  later. 

While  erecting  an  electric  lift  at  Paternoster  Row,  E.G.,  Alfred 
White,  44,  fell  a  distance  of  74  ft.  to  the  bottom  of  the  well. 
He  died  from  fractured  skull  and  other  injuries.  A  verdict  of 
accidental  death  was  returned. 

An  inquest  was  held  last  Saturday  into  the  death  of  Frank 
William  Brown,  an  electrical  engineer,  aged  23,  son  of  Mr.  W.  J. 
Brown,  for  20  years  manager  of  Messrs.  Siemens's  worka,  at 
Charlton.  Deceased,  according  to  tLe  evidence,  was  out  motor- 
cycling with  friends,  when  a  collision  with  a  cab  occurred. 
Brown  and  one  of  his  companions  fell  with  the  machine  on  the 
top  of  them,  and  the  cab  horse  also  fell  upon  them.  Deceased's 
left  lower  jaw  was  broken,  and  his  skull  was  fractured  :  dfath  waci 
due  to  concussion  and  the  fracture.  Verdict :  '"  Accidental 
death. " 

Electrical    Trade    at    JohaDiieslmr<r. — The     annual 

report  of  the  Johannesburg  Chamber  of  Commerce  for  1911.  which 
is  reproduced  in  the  South  African  Mlninij  Journal  for  May  4th, 
contains  the  following  paragraph  relating  to  the  electrical  trade  : 
"Electrical  business  during  li'll  showed  a  considerable  falling-off 
as  compared  with  I'.tlO,  owing  to  most  of  the  orders  for  the  con- 
struction work  on  the  power  companies"  plants  and  on  the  mines  in 
connection  with  the  electrification  scheme  having  been  placed  in 
the  former  year.  Prices  ruled  extremely  low,  owing  to  severe 
competition,  but,  towards  the  end  of  the  year,  they  were  advanced 
somewhat  in  view  of  the  risk  of  the  heavy  penalties  now  being 
intiicted  by  the  mining  houses." 

Injuring  Cable. — At  the   Lochirelly  Hurgh  Conix  hist 

week  two  young  miners,  named  Joseph  Faulds  and  James  Smith, 
wei'e  charged  with  tampering  with  one  oi  the  Fife  Electric  Power 
Co. "scabies,  by  throwing  a  pieceof  barbed  wire  overit,  in  consequence 
of  which  the  Leven  and  District  Tramvays  were  held  up  for  four 
hours  until  the  fault  was  discovered.  The  acrusetl  were  each 
fined  lOs. 

The  Joint  Coniiiiittee  on  Textile  Will  Dri\inir. — 

From  the  report  of  the  textile  section  of  the  Joint  Committer, 
appointed  by  the  Textile  Institute  and  the  I.E.E.  to  inquire  into  the 
question  of  mill  driving,  it  appears  that  such  strong  objectioT'  has 
been  raised  to  the  constitution  of  this  Committee,  that  the  Joint 
investigation  will  not  be  proceeded  with,  although  a  Standing 
Committee  of  the  Textile  Institute  will  carry  on  the  work  and 
report  regularly  on  new  developments.  At  the  autumn  meeting  of 
the  Institute  at  Hawick  (September  li!th-14th)  papers  on  the 
drivin;;  of  mills  by  steam,  electricity,  gas  and  oil  are  included. 

Nitrate  ProdDciion  from  the  Raw  Material  of  llu- 

luiniiiui. — The  tiiuiiH-itr  quotes  the  following  i'lformation  from 
the  roj>ort  ty  H.M.  Consul  at  Lyons  (>Ir.  E.  R.  E.  Vicars)  on  the 
trade  of  that  district  in  r.»ll.  which  will  shortly  be  i^ued  :  The 
most  important  development  in  the  eUx;tro-metallurgical  industry 
during  1!>11  related  to  the  production  of  aluminium  and  its  by- 
products, the  French  manufacturers  of  which  have  formed  them- 
selves into  a  comp;uiy  o:vlled  "  L"  Aluminium  Fran.-ais.  "  with  a  share 
and  debenture  capital  amounting  to  £  tiSO.OtR).  The  most  interesting 
part  of  this  combination  lies  in  the  fact  that  the  new  company 
have  acquired  the  exclusive  rights  all  over  the  world  in  the  Serpeck 
process  of  aluminium  manufacture.  The  Serpeck  process,  by  which 
the  production  of  nitrates  forms  part  of  the  manufacture  of  alu- 
minium, consists  in  the  treatment  of  bauxite  ia.  the  electric  fnmaoe 
with  air  and  coke  so  as  to  fix  the  nitrogen,  thus  producing  a  nitride 
of  aluminium.  This  product  is  then  treated  with  a  solution  of 
caustic  soda,  which  produces  aluminate  of  soda  and  ammonia  gas. 
From  the  aluminate  of  soda  is  extracted  pure  alumina,  and  from 
this  aluminium  is  obtained  by  the  usual  electrical  process,  while  the 
ammonia  gas  is  treated  with  sulphuric  acid,  producing  sulphate 
of  ammonia.  The  process  is  thus  closely  allied  with  that  in  use 
for  the  prod  notion  of  nitric  acid  and  nitrates  by  the  union  of  oxygen. 
nitrogen  and  st^am  in  the  electric  furnace. 
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Institution    and  .Lecture    Notes.  — The    Faraday 

Society. — Preliminary  particulars  have  been  issued  respectinpr  a 
proposed  15  days"  visit  of  members  of  this  Society  to  Norway  and 
TroUhattan,  Sweden,  in  July  or  Augfust  next.  The  cost  of  the  tour 
per  head,  atartinsr  from  Hull  and  returning  to  Newcastle,  including 
all  travelling  and  hotel  expenses  and  gratuities,  will  be  2.")  guineas. 
The  visit  has  been  suggested  by  several  eminent  Norwegian  electro- 
chemists,  and  excellent  opportunities  should  be  aflEorded  for  in- 
specting some  of  the  principal  hydro-electric  power  installations 
and  electro-chemical  and  electro- metallurgical  plants,  provided  a 
sulficient  number  of  members  and  friends  are  able  to  take  part  in 
the  tour.  Particulars  may  be  obtained  from  the  secretary,  Mr. 
F.S.  Spiers,  82.  Victoria  Street,  S.W. 

Association  of  Mixing  Electrical  Engineers. — At  the 
annual  meeting  of  the  East  of  Scotland  Branch,  on  the  2r)th  ult., 
Mr.  C.  A.  Carlow,  of  the  Fife  Coal  Co.,  was  re-elected  President,  for 
the  third  year  in  succession.  Mr.  R.  H.  Willis  retired  from  the 
secretaryship,  on  his  appointment  as  general  manager  for  his  firm, 
the  British  Electric  Plant  Co.,  at  their  headquarters  in  Glasgow. 
Mr.  H.  Gorton  Eraser,  Leven,  was  re-elected  vice-president,  and 
Mr.  R.  W.  Peters,  Lochgelly,  agreed  to  take  over  the  joint  posts  of 
secretary  and  treasurer.  Mr.  Neil  A.  Wilkie,  manager  at  Bowhill 
for  the  Fife  Coal  Co..  then  read  a  paper  on  the  new  special  rules  as 
applicable  to  electricity  in  mines. 

Nottingham  Engineering  Society.— To-day  (Friday)  the 
members  of  this  Society  leave  Nottingham  for  Newcastle  and  Tyne- 
side  for  their  annual  summer  excursion.  To-morrow  they  will 
visit  the  St.  John  Leather  Works,  Newcastle,  and  the  works  of 
Messrs.  Clarke,  Chapman  &  Co.,  at  Gateshead,  and  other  places  of 
interest.  On  Sunday  the  N.E.  Railway  electro  -  pneumatic 
signalling  works,  power  station,  and  pneumatic  signalling  box  will 
be  visited.  On  Monday  the  works  of  Messrs.  Haggle  Bros.,  Ltd., 
at  Gateshead,  and  the  engineering  and  shipbuilding  yard  of  Messrs. 
W.  Doxford  &  Sons,  at  Sunderland,  are  to  be  seen,  after  which  the 
return  to  Nottingham  will  be  made.  The  members  of  the 
Birmingham  Engineering  Society  are  to  visit  Nottingham  on  June 
17th,  and  they  will  be  met  by  the  president  and  Council  of  the 
Nottingham  Engineering  Society. 

Junior  Institution  of  Engineers.— A  party  of  members 
recently  paid  a  visit  to  the  new  engineering  workshop  and 
laboratory  and  the  electrical  laboratory  of  the  Polytechnic,  Regent 
Street.  With  the  exception  of  a  few  of  the  best  lathes  and 
machines  removed  from  the  old  workshop,  the  whole  of  the  con- 
tents of  the  new  shop,  including  many  modern  high-speed  tools,  is 
new  equipment. 

Mr.  Hibbert  conducted  the  party  round  the  electrical  workshop 
and  laboratory,  of  which  he  is  the  head,  and  supplied  the  follow- 
ing particulars.  Power  is  obtained  from  the  mains  of  the 
Marylebone  Borough  Council  at  480  volts,  and  by  means  of  a 
series  of  eight  motor-generators  the  laboratory  is  supplied  with 
direct,  alternating  and  polyphase  currents.  The  laboratory  con- 
tains series,  shunt  and  compound  motors,  single,  two-phase  and 
three-phase  motors,  rotary  converters,  transformers,  oscillographs, 
a  telephone  exchange  (including  a  small  working  automatic 
exchange),  arc  lamps  and  all  the  usual  appointments. 

In  connection  with  this  Institution,  a  week-end  visit  to  Sheffield 
is  being  arranged.  The  party  will  leave  London  for  Baslow  on  June 
21st,  and  will  visit  Haddon  Hall  and  other  places  of  popular  interest 
on  the  Saturday,  and  on  Monday  the  party  will  leave  Baslow  for 
Sheffield,  visiting  the  works  of  Messrs.  Firth  &  Sons,  Ltd.,  and 
Messrs.  Cammell  Laird  &  Co.,  Ltd.,  returning  to  London  in  the 
evening.  A  movement  is  on  foot  to  form  a  local  section  of  the 
Institution  in  Sheffield,  and  it  is  thought  that  probably  this  visit 
will  have  the  result  of  establishing  the  section. 

Xo  Takers  at  15s. —  At  the  Bccles  T.C.  on  Monday, 
reference  was  made  to  an  advertisement  by  the  Lighting  Committee 
for  a  switchboard  attendant  at  a  salary  of  15s.  a  week.  A  member 
asked  what  was  the  minimum  wage  and  requisite  age  of  applicants, 
and  Alderman  Pearson,  the  chairman,  said  the  minimum  wage  was 
15s.  a  week,  but  receiving  no  reply  to  the  advertisement,  they 
raised  it  to  £1,  and  had  since  made  the  appointment.  They 
expected  a  well  educated  youth  of  18  to  22.  who  would  regard  the 
appointment  as  a  stepping  stone  to  something  better. 

Speaking  Pictures, — A  demonstration  was  recently 
given  at  the  Royal  Institution  by  Prof.  W.  Stirling,  of  the 
Gaumont  "  speaking  kinematograph  "  system.  By  means  of  elec- 
trical apparatus  the  inventor,  M.  Leon  Gaumont,  has  succeeded  in 
synchronising  the  operation  of  the  phonograph  and  the  kinemato- 
graph so  that  the  sounds  correctly  accompany  the  appropriate  action 
shown  on  the  screen.  Each  instrument  is  driven  by  an  electric 
motor,  the  two  motors  being  of  identical  pattern  and  driven  from 
the  same  source  ;  the  talking  machine  is  driven  at  constant  speed, 
and  the  speed  of  the  kinematograph  is  adjusted  to  correspond  with 
it  by  means  of  a  differential  gearing. 

Tennis. — A  match  has  been  arranged  between  the  Old 
(Jentralians  tennis  team  and  the  City  and  Guilds  (Engineering) 
College  on  Saturday,  and  it  is  hoped  that  in  future  this  will  be  an 
annual  event.  Old  students  are  invited  to  be  present  as  spectators. 
The  match  will  be  played  on  the"Rybair'  Tennis  Club  ground, 
Barons  Court  Road,  S.W.  (opposite  Barons  Court  Station).  Play 
will  commence  at  \\  p.m.  There  will  be  an  informal  supper  after- 
wards at  7.30  p.m.  at  the  Imperial  Technical  College  Union  Rooms. 

Tlie  Horticultural  E.xhibition. — With  reference  to  the 

notice  in  our  last  issue,  we  learn  that  the  whole  of  the  current 
required  for  lighting  purposes  at  this  exhibition  was  supplied  from 
the  mains  of  the  Chelsea  Electricity  Supply  Co.,  Ltd.,  in  accordance 
with  arranpementp  which  had  been  made  many  w^6ke  previously. 


Water-Power   in   Finland.— Tt   is   announced   from 

St.  Petersburer  that  at  the  instance  of  the  Electric  Lighting  Co., 
of  1886,  of  St.  Petersburg,  a  Viborg  firm  has  acquired  extensive 
land  and  water  utilisation  rights  in  connection  with  the  rapids 
of  the  river  Vuozen,  Finland,  which  form  the  so-called  little 
Imtra  falls.  The  company  proposes  to  prepare  a  hydro-electric 
scheme  for  execution  in  the  near  future,  and  the  use  of  the 
most  important  of  the  Finnish  water  powers  therefore  seems  to 
have  advanced  a  stage  towards  realisation.  It  is  calculated  that 
the  minimum  power  to  be  utilised  will  amount  to  from  50,000  to 
60,000  H.P.,  which  can  be  considerably  increased  if  required,  except 
during  occasional  periods  of  low  water.  It  is  expected  that  a 
portion  of  the  power  will  be  employed  in  Finland,  although  the 
major  portion  will  presumably  be  transmitted  to  St.  Petersburg, 
where  the  company  already  supplies  from  steam  power  stations  a 
considerable  quantity  of  electrical  energy  to  industrial  establish-  ^ 
ments,  in  addition  to  the  ordinary  lighting  service.  The  use  of  the 
Imtra  falls,  which  now  pass  into  the  possession  of  a  financially 
strong  company,  has  been  under  consideration  for  a  long  time 
past,  and  the  prospective  hydro-electric  works  is  regarded  as  being 
of  special  importance  to  St.  Petersburg,  inasmuch  as  the  scheme 
seems  destined  to  render  the  company  partly  independent  of 
foreign  supplies  of  coal  brought  by  sea  transport,  the  delivery  of 
which  might  be  interrupted  at  any  time  in  the  case  of  strikes  or 
international  complications. 

Improvement  of  Power  Factors  by  Synchronous 

Motors. — An  interesting  practical  paper  on  this  subject  was 
recently  presented  to  the  Atlanta  Section  of  the  Am.I.E.E.  by  Mr. 
H.  E.  Bussey.  As  is  well  known,  the  effective  rating  of  every  part 
of  an  A.c.  generating  and  distributing  system  is  reduced  when  a 
load  of  low  power  factor  has  to  be  supplied.  The  increasing  use 
of  induction  motors  for  industrial  power  purposes  has  rendered 
the  maintenance  of  a  reasonable  overall  power  factor  in  supply 
systems  a  problem  of  great  importance,  and,  in  America  in  par- 
ticular, active  measures  have  been  taken  to  encourage  the  use  of 
synchronous  motors  where  possible.  These  machines  require  a 
direct-current  excitation  supply,  and  need  more  skill  in  manipula- 
tion than  induction  motors,  but  wherever  their  characteristics  will 
meet  the  power  requirements,  synchronous  motors  should  be  em- 
ployed. Not  only  does  a  synchronous  motor  not  draw  idle  mag- 
netising current  from  the  A.C  mains,  but  also,  by  its  regulable  d.c. 
excitation,  it  is  enabled  to  supply  magnetising  current  to  inductive 
apparatus  on  the  same  lines.  It  is  quite  an  economical  proposition 
to  install  synchronous  machines  running  light  and  over-excited  for 
the  sole  purpose  of  improving  the  power  factor,  in  which  case  the 
machine  is  usually  termed  a  synchronous  condenser  to  distinguish 
it  from  a  synchronous  motor,  which,  in  addition  to  providing  a 
leading  wattless  current,  is  also  carrying  a  mechanical  load.  The 
cost  of  the  synchronous  condenser  is  about  £1*20  per  k.v.a.,  as 
against  £2'00  per  k.v.a.  for  the  motor. 

As  an  example  of  the  evil  effects  of  low  power  factor,  suppose  it 
be  required  to  deliver  1,000  KW.  at  a  pressure  of  6,000  volts  three- 
phase,  over  a  distance  of  5  miles  with  a  10  per  cent,  energy  loss. 
The  requisite  section  of  each  line  would  be  79,200  cm.  at  unity 
power  factor  ;  97, .533  cm.  at  90  per  cent,  power  factor ;  and 
218,0U(»  cm.  at  60  per  cent,  power  factor^ — /.f.,  the  copper  investment 
would  be  2  8  times  as  great  in  the  last  as  in  the  first  case.  If  the 
same  line  were  used  (giving  10  percent,  loss  at  100  per  cent,  power 
factor),  the  loss  would  be  28  per  cent,  at  60  per  cent,  power  factor. 
A  transformer  giving  1  per  cent,  voltage  regulation  at  100  per  cent, 
power  factor  will  have  about  3  per  cent,  regulation  at  70  per  cent, 
power  factor,  and  in  generating  plant,  the  effect  of  low  power  factor 
is  to  decrease  the  rating  of  the  generator  as  compared  with  its 
prime  mover.  If  the  power-factor  of  the  load  on  the  station  bus- 
bars be  71  per  cent.,  and  if  the  k.v.a.  of  synchronous  condenser 
capacity  which  must  be  floated  on  the  line  to  raise  the  net  power 
factor  to  100  per  cent,  (thus  increasing  the  available  generator 
capacity  by  29  per  cent.),  be  denoted  by  100— then  20  per  cent,  of 
this  amount  will  add  11 '5  per  cent,  to  the  effective  generator 
capacity  ;  .50  per  cent,  will  add  22o  per  cent.  ;  and  90  per  cent,  will 
add  2S7  per  cent.  Clearly,  it  is  hardly  economical  to  raise  the 
power  factor  above  90-95  per  cent. — requiring  40-60  per  cent, 
of  the  synchronous  k.v.a.  'leeded  to  raise  the  power  factor 
to  unity.  In  order  to  improve  the  power  factor  of 
a  distribution  line  (thus  increasing  its  transmission  capacity), 
synchronous  condensers  must  be  floated  across  the  far  end  of  the 
line. 

In  a  particular  case,  a  24-hour  induction  motor  load  was  carried 
at  the  end  of  a  10-mile  line  and  two  1.650-k.v.a.  synchronous  con- 
densers were  installed.  The  power  factor  and  load  conditions  under 
various  circumstances  are  as  follows  : — 


p.p.  of  feeder 
and  load. 

Station  end  ot 

feeder. 

KW.     Volts. 

L.T. -bop  at 

works. 
KW.       Volts 

Condensers  out  of  use        ...     0'74 
Condensers  taking  full  load 
amps,   from  l.t.    bus    at 

works         0917 

Condensers  25  %  overload...     0"934 

9.100     2.200 

6,400     2,200 
6,400     2,200 

5,800      450 

6,150      475 
6,050      485 

ll)pointnients  Vacant. — Borough    electrical    enjjineer 

for  Limerick  (£20(t ;  a  knowledge  of  Irish  language  and  history 
will  be  considered  an  additional  qualification)  ;  chief  assistant 
electrical  engineer,  for  the  Watford  U.D.C.  (£14C'i  ;  mains  assistant 
for  the  City  Electricity  Department,  Carlisle  (35s.  to  40s.) ; 
engineer-in-charge  for  the  Newport  Borough  Electricity  and  Tram- 
ways Department  (*2),     See  our  advertisement  pag^es  to-day. 
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OUR    PERSONAL    COLUMN. 

The  EditoTM  invite  electrical  engnu^em,  whether  ctmrw.cted  with  ths 
technical  or  the  commercial  tide  of  the  profp.»»ion  and  indvftry, 
aho  electric  tramway  and  railway  ufficiaU,  to  keep  readert  iff  the 
Electbical  Review  iioxted  a*  to  t/ufir  moveni^ntt. 


Central    Station    Offifluls. — It  is  recommended   that 

the  salary  of  Mit.  P.  P.  \VHKi;i,wia(;iiT,  the  enpineer  and  manager 
of  the  Blackburn  Electricity  Works,  be  increaaed  from  £'.00  by 
annual  increments  of  £50  up  to  £700. 

The  Hampstead  Borouph  Council  has,  on  the  recommendation  of 
the  Finance  Committee,  granted  Mk.  0,  H.  Cottam  a  super- 
annuation allowance  by  retaining  his  services  as  consulting 
engineer  at  200  guineas  per  annum.  The  motion  was  passed  by  1!» 
votes  to  IS,  The  Council  has  appointed  Mk.  H.  IT.  Cou/KN.s,  of 
West  Ham,  to  the  office  of  chief  engineer  recently  advertised,  at 
£750  per  annum  plus  a  bonus  of  2  per  cent,  on  the  net  surplus  in 
excess  of  £4,500. 

The  Harrogate  T.C.  has  increased  the  salary  of  Mb.  Neil 
McLean,  chief  assistant  to  the  electrical  engineer,  to  a  maximum 
of  £2:i0.  by  two  annual  increments  of  £10. 

The  Tramways  Committee  of  the  Dudley  Corporation  has 
increased  the  salary  of  Mr.  Gko.  Savage,  the  electrical  engineer, 
from  £250  to  £275. 

The  Grays  U.D.C.  has  increased  the  salary  of  Mb.  E.  D.  Long, 
electrical  engineer,  by  £25  a  year. 

The  Heckmondwike  U.D.C.  has  increased  the  salary  of  the  chief 
engineer  at  the  Electricity  Works  (Mr.  G.  H.  Carvicr),  by  £10  per 
annum. 

Mr.  W.  Holmes  has  been  appointed  acting  electrical  engineer 
and  tramways  manager  to  the  Barking  undertaking  in  place  of 
Mr.  H.  L.  Howard  resigned,  for  a  period  of  six  months,  at  a  salary 
of  £200  per  annum. 

At  Hampstead,  London,  on  Tuesday,  the  marriage  took  place  of 
Mr.  Harold  Gray,  borough  electrical  engineer  of  Accrington,  and 
Miss  Dinsdale,  of  St.  Annes.  Mr.  Gray  was  the  recipient  of  a 
handsome  silver  tray  as  a  wedding  present  from  the  Corporation 
officials  and  members  of  the  Accrington  Town  Council. 

Tramway  Officials. — The  Ilford  U.D.C.  has  decided  to 

appoint  a  tramways  manager  at   a   salary  of  £400   a   year,  rising 
annually  by  £20  to  a  maximum  of  £500. 

Mr.  V.  A.  Bellamy,  third  son  of  Mr.  C.  R.  Bellamy,  late 
general  manager  of  the  Liverpool  Corporation  tramways,  has  been 
appointed  junior  assistant  engineer  to  the  Manx  Electric  Railway 
Co.     There  were  over  50  applicants. 

General. — Our  Indian  correspondent  sends  us  the 
following  news:— "Mr.  H.  H.  Reynolds,  M.I.E.E.,  consulting 
engineer,  Calcutta,  has  gone  to  England  on  urgent  private  business  ; 
he  is  expected  back  at  Calcutta  in  three  months.  Mr.  H.  Speyer, 
A.M.I.E.E.,  consulting  engineer,  has  gone  to  Europe  for  a  holiday. 
Mr.  J.  W.  Meares,  electrical  adviser  to  Government  of  India,  has 
left  for  Simla  and  the  new  capital  :  his  headquarters  will  no 
longer  be  Calcutta.  Mr.  A.  K.  Taylor,  A.M.I.C.E..  executive 
engineer.  Electrical  Division,  Calcutta,  has  gone  to  England  for  a 
holiday.  Mr.  G.  Mallett,  electrical  engineer  to  the  Amir,  has 
just  returned  from  England,  and  resumed  his  State  duties  in 
KabuL" 

Mr.  W.  H.  Btggs,  secretary  for  the  Adams  Manufacturing  Co., 
Ltd.,  has  accepted  an  appointment  with  Electromotors,  Ltd.,  of 
Openshaw,  Manchester. 

Mr.  p.  H.  Symonds,  who  has  been  representing  the  steam  aide  of 
the  Brush  Electrical  Engineering  Co.,  Ltd.,  at  their  London  office, 
will  in  future  make  his  headquarters  at  Loughborough. 

Mb.  W.  R.  Harding,  A.C.G.I.,  and  Mr.  C.  G,  Barker,  A.C.G.I., 
sailed  on  Saturday,  the  25th  ult.,  to  Buenos  Ayres  to  take  up 
positions  with  the  United  River  Plate  Telephone  Co.  Mr.  Harding 
has  been  appointed  assistant  engineer-in-chief  and  Mr.  Barker 
assistant  engineer.  Both  gentlemen  were  students  of  the  Central 
Technical  College  from  1904  to  1907,  and  gained  the  College 
Diploma  in  the  latter  year.  Since  1907  they  have  been  on  the 
engineering  staff  of  the  National  Telephone  Co. 


NEW    COMPANIES    REGISTERED. 


Electrical  and  Indastrial  Investment  Co.,  Ltd.  (122,266) 

—Registered  May  29th,  by  Sydney  Morse,  1,  Kingsway,  W.C.  Capital  ;£«0,000 
in  £1  shares  (200,000  6  per  cent,  cumulative  preference).  Objects  :  To  carry 
on  business  as  bankers,  capitalists,  financiers,  concessionaires  and  merchants  ; 
to  raise  money  by  the  isdue  of  shares,  to  invest  the  money  so  raised  in  the 
purchase  of,  or  otherwise,  to  acquire  and  hold  any  shares,  stocks,  debentures, 
debenture  stocks,  bonds,  scrip,  obligations,  and  securities,  issued  cr  guaranteed 
by  any  company  constituted  or  carrying  on  business  in  the  United  Kingdom  or 
elsewhere,  and  to  adopt  an  agreement  with  the  City  of  Birmingham  Tramways 
Co.,  Ltd.,  and  H.  W.  Brettell  aud  T.  Bower  (the  liquidators  thereof),  for  the 
acquisition  of  the  whole  of  the  property  of  such  company.  The  signatories  are  :— 
Emile  Qaroke,  M.I.E.E.,  1,  EUngsway,  W.C,  500  shares ;  C.  G.  Tegetmeier, 
Normanhurst,  Brighton  Road,  Purley,  director,  1  share ;  J.  A.  Christie,  Sun- 
bury  House,  Watford,  Herts.,  bank  director,  500  shares;  G.  O.  Cunningham, 
M.I.C.E.,  37,  Craven  Hill  Gardens,  W..  consulting  engineer,  500  shares ; 
C.  B.  B.  Hilton,  1,  Kingsway,  W.C,  gentleman,  500  shares  ;  R.  B.  Kingsford, 
1,  Kingsway,  W.C,  secretary,  500  shares  :  C  H.  Dade,  1,  Kingsway,  W.C, 
secretary,  British  Electric  Traction  Co.,  Ltd.,  1  share.  Minimum  cash  sub- 
scription 5  per  cent,  of  the  share  capital  offered  to  the  public.  The  first 
directors  (to  number  not  less  than  three  or  more  than  six)  are  :— Emile 
Garoke,  M.LE.E.,  J.  A.  Christie.  G.  C  Cunningham,  M.I.C.E.,  C.  8.  B. 
Hilton,  and  R.  B.  Kingsford;  qualification,  £500;  remuneration,  £1,600  per 
annum,  divisible.  Registered  offices,  Electrical  Federation  Offices,  1,  Kings- 
way,  W.C. 


Tampico    Electric    Light,    Power    and    Traction,    Ltd. 

(la-^.itCi).  — Registered  .May  if.-  ,  t>;.  •  Th',fr;».  CVxji/<>r  4  Co.,  21,  LeadenhaU 
Street,  E.C  Capital,  jEZVj.OOO  .n  il  ir,>ir':-.  Cih  <•  n  To  »/  .  iiin  .  by  mean*  of 
apportionmcDt  or  otherwise,  the  uri'/akin^'-,  .rripania  de 

LiDH  Kerrocarrjleti  Urbanoa  de  Ta>i  (i' o,  rtouui  A  r-  ;■»'!!*  de 

Fuerza  Electrica  de  Tampico,   hv^uth  Arnc-rica,  ai.U  lue  tor.ct«  by 

J.  and  F.  Borde  for  th«  supply  of  electric  light  and  power  at  Tatnp  :->, 

ari'l  to  carry  on  the  buainetia  of  suppljr.  -        ty  (or  light,  iieai,  moiive 

power,  telephonic,  telegraphic,  indav  parpoa«a,  Ac.      The  tob- 

itcribers  (with  one  share  each)  are  — G. '    ^nders  Road,  B«4(ord 

Park,  W.,  private  secretary ;    W.  M.  Jack-^on,  i  Iload,  HaiDp«t««4, 

N.W.,  secretary ;  A.  Cotts,  Heatherbrae,  Harp'  •  •,rt«,  secretary  ;    E.G. 

WilHon,  4,  Kxeter  Mansions,  Bronde-bury,  N.W.,  i>,c<.ountant ;  J.  Baker,  58, 
Heward  Road,  Hanwell,  W.,  clerk  ;  H.  J.  Butcbart,  40,  South  Grove,  Higbgate, 
N.,  accountant;  E.  J.  Newmari,  'JT,,  Old  Road  I Weat),  Grareaen'!,  aMiatAOt 
Hocretary.  Mii  imnm  cash  sabHcription,  seven  rharea:  the  flrst  directors  (to 
number  not  lefts  than  three  or  rrirre  than  •even)  are  to  be  appointed  by  the 
signatories  ;  qualifl'-atlon,  £'iOO  :  re.'.'iuneration  asflxed  by  the  comimny.  Begit- 
tered  office,  17,  Parliament  Street,  Westi/iinster. 

Optalyte,  Ltd.  022.301).  ThiB  company  was  registered  on  May 
.'iOth,  with  a  capital  of  £5,(K)0  in  £1  sbareH,  to  ac<]aire  patent*  relating  to 
cleetric  ard  other  lamps  and  lenses,  reflector*  and  accessoriea  for  nse  there- 
with, 4c.  The  subscribers  are :— K.  Gran;.'er,  Maryland  Ooort,  Maryland, 
Essex,  gentleman,  100  bbares  ;  T.  B.  iJickiuhon,  >'i,  Dudley  Man&iou.  Abbey 
Road,  N.W.,  member  of  Stock  Exchange,  1(A)  hhares  ;  S.  F.  Ramball,  The 
Elms,  Leighton  Bnz/ard,  stockbroker,  100  shares;  F.  P.  Baxter,  13,  .Sise  Lane, 
E.G.,  accountant,  25  shares;  J.  A.  T.  Good,  Iril,  Queen  Victoria  Street,  E.G., 
Holicitor,  1  share;  J.  M.  Rent,  4,  Dalrington  Road,  Tooting,  S.W.,  clerk,  I  ihare; 
F.  Hall,  181,  Queen  Viotoria  Street,  E.G.,  managing  clerk,  1  share.  Minimam 
cash  subscription,  1,000 shares.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five  ;  the  first  are  P.  Grang.:r  and  T.  B.  Dickinson  ;  quali- 
tication,  £100;  remuneration,  £50  each  per  annum  (chairman,  £100),  and  a 
percentage  of  the  profits.  Registered  by  Good,  Good  A  Co.,  181,  Queen  Victoria 
utreet,  E.G. 

Variable  Speed  Gear,  Ltd.  (122,3(j4).-  Registered  3Iay  30th, 

bv  Sngden  and  Hextal),  3<;,  King  Street,  E.C  Capital  £75.000  in  £1  abarea. 
Objects  ;  To  carry  on  the  business  of  manufacturers  of,  and  dealers  is, 
machinery,  plant  and  apparatus,  suppliers  of  motive  or  mechanical  power  or 
force  of  any  kind  and  for  any  purpose,  dc,  and  to  adopt  an  agreement  between 
Universal  Transmission,  Ltd.,  of  the  first  part,  E.  Marshall  Fox  of  the  second 
part,  and  the  company  of  the  third  part,  for  the  purchase  cf  the  British 
patents  for  the  Williams  Janney  inventions  for  improvements  in  power  tran<>- 
missinn  devices.  The  signatories  (with  one  share  eiich)  are  :— Sir  V.  Caillaid, 
Kt.,  Vickers  House,  Broadway,  Westminster,  8.W.  ;  F.  C  Vickers,  Viehpra 
House,  Broadway,  Westminster,  8.W.,  gentleman.  Private  company.  The 
first  directors  (to  number  not  less  than  two  or  more  than  six)  are  Sir  V. 
Caillard  and  F.  C.  Vickers.  Registered  office,  Broadway  Court,  Wesmicster, 
8.W. 

W.  A.  Meadows  k  Co.,  Ltd.  (122.2S0).— This  company  was 
registered  on  May  29th,  with  a  capital  of  /'liOOO  in  £1  shares,  to  takeover  the 
business  of  an  electrical  and  mechanical  engineer, maniifacturerof  andHealerin 
electric,  magnetic,  telegraphic,  telephonic  and  other  appliances  and  apparatiu 
carried  on  by  W.  A.  Meadows  at  Percy  Street,  Hanley,  Staffs.,  as  ••  W.  A. 
Meadows  i.«c  Co."  The  subscribers  (with  one  share  each)  are  :— J.  Boultoo, 
Lorelli,  Bilverdale  Road,  Wolstanton,  earthenware  manufacturer ;  W.  A. 
Meadows,  Glenwood,  Stockton  Brook,  Staffs.,  electrical  engineer.  Private 
company.  The  number  of  directors  is  not  to  be  .'ess  than  two  or  more  than 
five  ;  the  first  are  J.  Boulton  and  W.  A.  Meadows  (both  permanent)  ;  qualific- 
ation, 1  ordinary  share  ;  remuneratfon  as  fixed  by  the  company.  Registered 
office  :  Free  Trade  Buildings,  Percy  Street,  Hanley,  Staffs. 

Anglo-Swedish    Electric   Welding   Co.,    Ltd.    (122,194).— 

This  company  was  registered  on  May  24th,  with  a  capital  of  fl5,(XX)  in  £1 
shares,  to  carry  on  the  business  indicated  by  the  title,  and  to  adopt  an  agree- 
ment between  Elektriska  Svetsnings  Aktiebo'aget  and  J.  B.  Hamilton  (for  the 
company).  The  subscribers  (with  one  share  each)  are  :  — J.  U.  Roeenibal, 
Oriel  House,  Farringdon  Street,  E.G.,  engineer  ;  O.  Kjellberg,  Partille,  Sweden, 
engineer.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  tha.i  seven;  the  first  are  J.  H.  Rcsentbal,  G.  W.  Partridge, 
T,  M.  Aitken,  B.Sc,  E.  H.  N.  Moxon,  J.  B.  Hamilton  (managing  director),  and 
O.  Kjellberg;  qualification,  £200;  remuneration  according  Vi  profits. 
Registered  by  Geare  and  Willis,  51,  Lincoln's  Inn  Fields,  W.C. 

Isaria,  Ltd.  (122.294). — This  company  was  rfgristered  on  May 
30th,  with  a  capital  of  £5,000  in  £1  shares,  to  carry  on  the  business  of  elec- 
trical and  general  engineers,  suppliers  of  electricity,  Jtc.  Thesubscribere  (with 
one  share  each)  are :— D.  Kimber,  3-1,  Great  Winchester  Street,  E.G., 
managing  clerk;  W.  A.  Adams,  11,  Western  Broadway,  Hammersmith,  W., 
clerk.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  10;  the  subscribers  are  to  appoint  the  first.  Registered  oHce, 
208,  Tower  Bridije  Road,  S.E. 


CITY    NOTES. 


nern^an  Electrical  Companies. 

The  Elektrizitiits  Ges.  vorm.  W.  Lahmeyer  A:  Co.,  Frankfort-on- 
Main,  after  deducting  interest  on  loans,  general  expen^e9  and  pro- 
viding: for  depreciation  of  the  company's  own  supply  works,  reports 
net  profits  of  £70,000  for  1910-11.  as  compared  with  £6.1,000  in 
the  previous  year.  It  is  pro^wsed  to  distribute  5  per  cent,  as  against 
4  per  cent,  in  1909-10. 

The  Ges.  Fur  Stickstoffdunger,  of  Knapsack,  which  was  formerly 
known  as  the  German  Carbide  Co.,  reports  net  profits  of  £S70, 
for  1911,  after  making  provision  for  depreciation  to  the  amount  of 
£11,900,  as  compared  with  £11,500  in  1910.  This  result  compares 
with  a  loss  of  £,),300  in  the  previous  year,  which  was  extinguished 
together  with  the  deficiency  from  1909  by  reducing  the  share 
capital.  During  1911  the  company  produced  2,107  tons  of  nitrogen, 
which  were  disposed  of  in  the  form  of  nitrogen  of  lime  and 
sulphate  of  ammonia.  The  proceeds  from  the  carbide  branch  were 
unsatisfactory  owing  to  the  operation  of  old  contracts  at  low  prices, 
but  improved  prices  are  in  force  for  the  current  year. 

The  financial  results  of  the  A.G.  Mix  und  Genest.  of  Berlin,  in 
1911,  were  unfavourably  affe«:ted  by  strikes  and  losses  on  invest- 
ments. According  to  the  accounts,  the  working  surplus  amounted 
to  £47,000,  as  compared  with  £5S,000  in  1910,  and  £60.0iK)  in 
1909.  After  meeting  general  expenses,  and  providing  £15,000  for 
depreciation,  as  against  a  similar  sum  in  1910,  there  remain  net 
profits  and  balance  forward  of  £6,500.  This  amount  has  been 
carried  forward,  and  compares  with  a  dividend  of  3  per  cent,  on 
share  capital  of  £3r)0,000  in  1910.  The  directors"  report  states 
that  the  lock-out  of  the  metal  workers  affected  the  company,  whosa 
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inland  departments  were  satisfactorily  employed  in  peneral.  In 
the  telephone  branch  prices  remained  unprofitable ;  foreign 
markets  were  lost  owing-  to  hiph  import  duties,  and  politics  also 
caused  injury.  The  French  subsidiary  company  in  particular  was 
unable  to  get  into  the  business,  and  was  compelled  to  liquidate, 
the  Berlin  company  having:  thereby  incurred  a  loss  of  £7,400.  The 
Engrlish  branch  also  resulted  in  a  loss  ;  preparations  had  been  made 
for  larjje  orders  arising:  from  the  nationalisation  of  the  British 
telephone  service,  but  they  failed  to  make  their  appearance.  The 
turnover  in  the  new  financial  year,  and  the  stock  of  orders,  have  so 
far  been  considerably  greater  than  in  the  corresponding  period 
in  1911. 

The  Deutsche-Ueberseeische  Elektrizit.ats  Gesellschaft,  of  Berlin, 
which  is  the  greatest  German  undertaking  abroad  as  a  supply 
authority  and  investment  enterprise  in  South  America,  realised 
gross  profits  of  £1,203,000  in  IDll,  as  compared  with  £1,084,000  in 
the  preceding  year.  After  deducting  general  expenses  in  Berlin, 
taxes  and  insurance,  interest  on  loans,  and  allocating  £272,000  to 
depreciation,  as  against  £221,000  in  lUlO,  the  accounts  indicate  net 
profits  and  balance  forward  of  £.")26,000,  as  contrasted  with 
£493,000  in  1910.  It  is  proposed  to  pay  a  dividend  of  10  per  cent, 
on  the  share  capital  of  £4,750,000  entitled  to  partici|)ate,  this 
comparing  with  10  per  cent,  on  £4,500,000  in  1910,  and  10  per  cent. 
on  £3,800,000  in  1909.  The  chief  sphere  of  the  company's  activity 
is  at  Buenos  Ayres,  as  is  shown  by  the  fact  that  the  working  sur- 
plus obtained  there,  the  directors'  report  states,  reached  £1,011,000 
in  1911,  as  against  £890,000  in  1910  on  a  production  of  193,350,009 
KW.-hours  and  161,700,000-KW.  hours  in  the  two  years  respectively. 
The  development  of  the  consumption  was  taking  place  by  leaps 
and  bounds,  and  the  capacity  of  the  six  central  stations  was 
74,760  KW.,  whilst  extensions  of  27,500  KW.  would  be  brought  into 
operation  in  1912.  It  was  also  proposed  to  enlarge  the  Suddock 
station  by  the  addition  of  plant  of  7,500  KW.  in  order  to  comply 
with  the  concession  for  the  extension  of  the  public  lighting  by  a 
further  4,000  arc  lamps,  and  to  supply  power  for  the  working  of 
the  future  underground  railway.  The  report  refers  to  the  working 
results  of  the  other  undertakings  in  which  the  company  is  also 
interested,  as,  for  instance,  the  Moron  electricity  works,  the  Buenos 
Ayres  and  Quilmes  tramway,  the  Compania  Argentina  de 
Electricidad,  the  Empresa  de  Luz  y  Fuerza  of  Mendoza,  the 
Valparaiso  electric  tramway,  the  Trans- Atlantica  tramway  in 
Montevideo,  and  the  Chilian  Electric  Tramway  and  Light  Co., 
Ltd.  As  far  as  the  last-named  is  concerned,  it  is  mentioned  that 
the  company  would  distribute  6  per  cent,  on  the  preference  shares 
for  1911,  as  was  also  the  case  in  1910,  and  that  it  would 
presumably  also  be  able  to  pay  an  instalment  on  dividends  in 
arrears.  The  share  Capital  of  the  Deutsch-Ueberseeische  Ges.  has 
been  raised  to  £6,000,000  in  the  present  year,  whilst  the  loan 
capital  now  stands  at  £4,223,000. 


Intrinsic  value.  They  had,  therefore,  to  look  upon  the  com- 
pany as  a  holding  company,  and  as  the  shareholders  had  for 
long  been  deprived  of  any  return  upon  their  capital,  the  board 
had  to  consider  by  what  means  they  could  make  the 
earnings  liquid,  and  available  for  future  dividends.  If  they  had 
allowed  matters  to  stand  as  they  were  he  was  afraid  that  the  period 
of  paying  dividends  would  not  have  arrived  until  their  grand- 
children became  of  age,  because  they  had  a  debit  of  profit  and  loss 
of  £22,000.  They  also  had  debentures  amounting  to  about  £8,000, 
and  it  was  impossible  to  say  that  the  securities  which  the 
company  held  were  worth  the  price  at  which  they  stood  in  the 
books.  They  considered  it  necessary  to  write  ofiE  £78,000  to  bring 
down  the  value  of  those  securities  to  their  real  and  intrinsic  value. 
They  would  therefore  have  to  make  good  a  loss  out  of  earnings  of 
£108,000  before  they  were  able  to  divide  any  returns  which  they 
received  on  their  securities.  The  only  process  by  which  this  large 
amount  could  be  written  ofiE  was  by  obtaining  from  the  Courts  sanction 
for  a  reduction  of  capital.  In  a  case  where  there  were  preference 
share-holders  as  well  as  ordinary  it  was  only  fair  that  the  burden  of 
the  sacrifice  should  fall  on  the  latter.  On  the  other  hand,  it  must  be 
remembered  that  the  consent  of  the  Court  to  put  through  such  a 
scheme  could  not  be  obtained  without  the  consent  of  the  ordinary 
shareholders,  and,  therefore,  it  was  only  fair  that  a  certain  amount 
of  rights  in  the  future  of  the  company  should  be  retained  by  the 
ordinary  shareholders.  The  directors  had  endeavoured  to  find  a 
scheme  which  would,  as  far  as  possible,  be  fair  and  just  to  both 
parties.  The  scheme  entailed  the  loss  by  the  ordinary  shareholders 
of  a  sum  of  £108,000,  so  that  out  of  the  £220,000  ordinary  share 
capital  they  would  retain  £12,000,  which  would  rank  ^;ari  pa^.s?/ 
with  the  capital  of  the  preference  shareholders,  which  was 
£250,000,  so  that  the  capital  of  the  reorganised  company 
would  be  £262,000.  As  a  result  of  circularising  152  holders 
of  preference  shares  91  proxies  had  been  received,  repre- 
senting 45,358  shares  out  of  50,000,  in  favour  of  the  scheme. 
As  far  as  the  ordinary  shareholders  were  concerned,  there  were 
76  shareholders,  and  out  of  that  number,  40,  representing  20,133 
shares  out  of  24,000,  were  present,  either  in  person  or  proxy,  to 
support  the  scheme.  Such  a  result  might  almost  be  regarded  as 
unanimous,  seeing  how  the  shares  were  spread,  and  how  interest 
had  been  lost  in  the  concern,  owing  to  the  non-payment  of 
dividend  for  so  many  years.  Some  preference  shareholders  might 
think  they  were  giving  up  their  rights  to  cumulative  dividends, 
but  if  they  would  consider  the  matter  closely,  they  would  see  that 
they  were  only  giving  up  5  of  100  per  cent,  equity,  they  had  in 
respect  to  accumulated  dividends,  because  they  retained  95  per  cent, 
of  the  whole  of  all  past  rights,  and  all  future  profits.  All  they 
were  giving  up  was  5  per  cent,  of  future  profits  in  allowing  the 
ordinary  shareholders  to  rank  pari  passu  in  respect  of  5  per  cent, 
of  the  capital. 

The  Hon.   A.   Beand    seconded    the    resolutions,   which    were 
adopted  unanimously. 


]Vew  General  Traction  Co.,  Ltd. 

An  extraordinary  general  meeting  of  shareholders  was  held  on 
Monday  at  Winchester  House,  E.C.,  Baron  Emile  d'Erlanger  in  the 
chair.  The  object  of  the  meeting  was  to  consider  resolutions  for 
reducing  the  capital  from  £370,000,  divided  into  50,000  6  per  cent, 
cumulative  preference  shares  of  £5  each  and  24,000  ordinary  shares 
of  £5  each,  to  £262,000,  divided  into  50,000  6  per  cent,  cumulative 
preference  shares  of  £5  each  and  24,000  ordinary  shares  of  10s. 
each,  and  that  such  reduction  be  effected  by  cancelling  capital 
which  has  been  lost  or  is  unrepresented  by  available  assets  to  the 
extent  of  £4  JOs.  in  respi'ct  of  each  of  the  24,000  ordinary  shares  of 
the  company,  and  by  reducing  the  nominal  amount  of  each  of  such 
ordinary  shares  to  10s.  Resolutions  to  this  and  the  following 
efifects  were  proposed  by  the  Chairman  : — 

That  on  such  reduction  of  capital  taking  effect  every  two  fully-paid  ordinary 
shares  of  lUs.  each  be  consolidated  into  one  fully-paid  ordinary  share  of  £1,  and 
that  the  directors  be,  and  they  are  hereby,  authorised  to  issue  fractional  certi- 
ficates, each  representing  half  an  ordinary  share,  so  far  as  may  be  necessary, 
to  carry  this  resolution  into  effect. 

That  on  such  reduction  of  capital  taking  effect,  each  of  the  60,000  fully-paid 
preference  shares  of  the  company  of  £5  be  sub-divided  into  five  fully-paid 
preference  shares  of  £1  each. 

That  on  such  reduction  of  capital  taking  effect  the  250,000  preference  shares 
of  £1  each  arising  from  such  sub-division  as  aforesaid,  and  the  12,000  ordinary 
shares  of  £1  each  arising  from  such  reduction  and  consolidation  be  cunsolidated 
into  one  class  consisting  of  262,000  shares  of  £1  each,  all  ranking  pari  i>as«u  in 
respect  of  capital  and  dividends  and  right  of  voting. 

The  Chairman  said  the  reason  which  had  given  rise  to  the 
meeting  was  the  repurchase  by  the  Corporation  of  Coventry  of  the 
tramway  system  there.  They  had  been  somewhat  disappointed 
with  the  result  of  the  arbitration,  but  they  had  agreed  years  ago 
when  they  took  the  concession,  to  go  before  an  arbitrator  to  fix 
the  value  of  the  undertaking  as  a  going  concern  when  the  Cor- 
poration intimated  its  desire  to  repurchase,  and,  therefore,  they 
must  accept  the  award  without  demur.  The  result  of  the  arbitra- 
tion had  been  to  put  a  fairly  large  amount  of  money  in  their  hands 
which  would  be  utilised  to  pay  ofiE  the  prior  lien  debt  and  the 
Hoating  debt,  and  to  pay  ofiF  a  large  portion  of  the  5  per  cent, 
mortgage  debentures.  A  situation  had,  therefore,  been  created 
which  they  had  been  long  waiting  for,  to  see  how  they  could  re- 
organise the  finances  of  the  company  to  the  best  advantage  of  the 
shareholders.  It  might  have  been  thought  that  the  wiser  course 
to  have  pursued  under  the  circumstances  would  have  been  to  liqui- 
date the  company.  Against  that,  however,  there  was  a  very  potent 
reason,  which  was  that  their  securities,  which  were  small  in 
nnmbur,  were  larpe  in  amount,  and  their  realisation  would,  there- 
fore, be  a  matter  of  considerable  difficulty,  and  it  was  only  by 
nursing   them   that  they  would  be  able  to  realise  them  at  their 


Birmingham  and  midland  Tramways  Co.,  Ltd. 

The  directors  report  that  in  1911  the  total  revenue  from  all  sources 
was  £109,901,  compared  with  £102.613  in  1910.  The  expenses 
£52,365,  compared  with  £63,700.  After  providing  for  all  expenses 
chargeable  to  revenue,  including  repairs,  maintenance,  sums  payable 
to  corporations,  and  placing  £5,000  to  renewals  account,  there 
remains  £52,535,  plus  £306  brought  forward,  making  £52,841. 
After  deducting  interest  on  loans,  £7,296,  and  interest  on  debenture 
stock,  £14,953,  there  is  a  balance  of  £30,592.  After  deducting  for 
debenture  sinking  fund  £4,463,  and  dividend  for  the  year  on  the 
5?  per  cent,  preference  shares  £11,538,  there  remains  £14,591. 
According  to  the  FUiancial  Xewx.  the  directors  recommend  a 
dividend  on  the  preferred  ordinary  shares  at  the  rate  of  3  per  cent, 
for  the  year,  £10,500  ;  to  depreciation  and  reserve  account,  £3,750  ; 
carried  forward,  £341.  The  gross  receipts  from  the  tramways 
were  £50,515,  compared  with  £48,025  in  1910.  The  gross  receipts 
from  the  lighting  and  power  departments  amounted  to  £26,469,  a 
decrease  of  £268.  The  dividends  from  investments  produced 
£29  861,  compared  with  £25,177  in  1910.  The  total  expenditure 
on  capital  account  during  the  year  was  £6,211.  The  total  amount 
of  debenture  stock  now  outstanding  is  £329,893.  The  directors 
have  carefully  considered  the  offer  received  by  the  directors  of  the 
City  of  Birmingham  Tramways  Co.,  Ltd.,  and  have  come  to  the 
conclusion  that  they  may  anticipate  a  substantial  increase  in 
dividends  as  a  result  of  the  exchange  of  shares  in  the  City  of 
Birmingham  Co.  for  securities  of  the  new  company.  They  have 
therefore  signified  their  intention  to  take  debenture  stocks  and 
shares  in  the  new  company  on  the  terras  proposed.  The  Birming- 
ham and  Midland  Motor  Omnibus  Co.  is  now  proposing  to  make  a 
new  issue  of  £30,000  5  per  cent,  debentures,  redeemable  out  of 
profits,  at  110  per  cent.  An  offer  has  been  received  by  the  company 
to  exchange  its  present  holding  of  debenture.**  for  debentures  of  the 
new  issue,  subject  to  the  company  agreeing  to  subscribe  for  £6,800 
additional  new  debentures.  The  company  has  consented  to  par- 
ticipate in  the  issue,  subject  to  the  other  debenture-holders  agreeing 
to  the  same  terms. 


Ejrypt, — The  balance  sheet  of  the  Compagnie  Egyptienne 
Thomson-Houston,  for  the  last  financial  year,  shows  a  profit  of  only 
£4,064,  which  is  being  carried  forward  to  the  current  12  months. 

Richard  Hornsby  &  Sons.  Ltd, — Tie  directors  have 

declared  an  interim  dividend  at  the  rate  of  6  per  cent,  per  annum. 
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Ka1)i:oorlie  Electric  Power  and  Lighting  Corpora- 
•  tion,  Ltd. 

Mk.  Roger  Wallace,  K.C,  chairman,  presided  on  Friday  last  at 
Winchester  House,  E.G.,  over  the  sixth  ordinary  (general  meeting  of 
this  company. 

In  movinp  the  adoption  of  the  report  (see  Electbical  Review, 
pafje  894),  the  Chaiuman  said  the  profits  for  the  year  after  dedact- 
inp  exi)en8eH  in  KalRoorlie  were   £24,2!t<),  a.s  aj^ainst  £18,10*',  la«t 
year,  showing  that  they  had  made  during  the  year  a  net  profit  in 
Kal{?oorlie  of  more  than  £6,000  above  the  year  liilO.     Thiw  was 
very  satisfactory,  considering  that  they  had  had  strikes  and  other 
things  to  meet  during  the  period.     They  had  decided  to  put  £7,r>0*) 
to   reserve,  and  to   make   provision  for  the   2  per  cent.,  premium 
payable  on  the  redemption  of  the  debentures.     Under  those  con- 
ditions, of  course,  the  first  thing  the  shareholders  would  ask  was 
why  they  did  not  propose  to  pay  a  dividend  on  the  ordinary  shares. 
They  must  remember,  in  the  first  instance,  that  the  ordinary  shares 
were  not  really  capital  shares,  but  they  represented  the  deferred 
interest,  which  was  profit  to  the  promoters,  and  also  certain  interest 
which  was  not  paid  in   the  first  few  years  of  construction  to  the 
preference  shareholders.      Really  the  preference  shares  were  the 
ordinary  shares  of  the  company,  whilst  the  ordinary  shares  were 
really  deferred  shares.     Therefore,  they  felt  quite  justified,  under 
the  circumstances  which  he  would  explain,  not  to  pay  a  dividend 
on  the  ordinary  shares.     During  the   early  portion   of    the    year 
they  had  to  submit  to  an  event  which  they  could  not  very  well 
provide  for.      It  was  a  cyclone,  which  blew  down  their  cooling 
tower  which  unfortunately  struck  several  of  the  lines  communi- 
cating with  the  mines  and  stopped  them  for  a  few  days.    They  were 
able  to  keep  the  tramways  running.    This  mishap  would  involve  an 
expenditure  of  about  £3,000.     Seeing  that  in  that  company  they 
were  liable  to  strikes  and  to  breakdowns  of  machinery  at  a  distance, 
they  thought  it  advisable  to  keep  money    in   hand   so  that  they 
would   not   have  to  go  to  the  bankers  and  borrow  money  to  meet 
emergencies.      Consequently   they   had   made    provision    for    the 
replacing  of  the  part  of  the  plant  injured  by  the  cyclone,  and  had 
made   certain  provision   for  new  plant.     Had  it  not  been  for  the 
cyclone  they  certainly  would  have  paid  a  dividend  on  the  ordinary 
shares,   but  they   would  have  to  look  forward  to  that  next  year. 
They  had  had  the  opportunity  during  the  year  of  consulting  with 
Mr.  Crocker,  their  engineer,  who  had  spent  a  long-deferred  holiday 
in  this  country,  and  had  taken  the  chance  of  seeing  what  improve- 
ments had  been  made  in  the  electrical  stations  in  this  country. 
Mr.  Crocker  was  of  opinion  that  their  plant  was  pretty  well  up  to 
date,   but   he  had   confirmed   the   directors'   view   that  their  old 
Stewart  engines,  which  had   been  used  as  a  stand-by,  would  give 
more   economical  results  if  they   also   used   a  turbine,   and   con- 
sequently they  had  ordered  a  turbine  which  would  not  only  use  the 
steam,   but  also   give  them  an  independent  unit.     That  would  be 
paid  for  out  of  the  revenue  for  the  year.     They  also  considered  that 
by   the  installation  of   certain   synchronising   transformers  they 
would  get  better  results  and  store  a  great  deal  of  energy  now  wasted 
in  the  cables.     With  these  two  alterations  and  certain  other  minor 
details  the  company's  plant  would  be  now  quite  up  to  date.     They 
also  had  the  best  load  factor  in  the  world,  which  was  due  to  the  care 
of  Mr.  Crocker  and  his  staff,  and  also  to  the  direction  on  this  side. 
The  outlook  was  very  promising,  and  so  long  as  they  could  keep  free 
of   strikes  he   thought  they  would  do  very  well.     He  should  add 
that  it  was  not  strikes  in  their  own  works  that  they  feared,  but  in 
the  works  of  their  consumers. 

Mr.  E.  Pope  seconded  the  motion. 

Mr.  MoRaAN  asked  if  the  board  had  considered  the  question  of 
using  Diesel  oil  engines.  He  was  a  member  of  the  Electricity 
Committee  of  a  Corporation  which  had  gone  very  carefully 
into  the  question  and  had  decided  to  spend  a  considerable  sura  of 
money  in  the  coming  year  on  Diesel  oil  plant,  and  having  had  the 
figures  before  him  he  admitted  frr  ikly  that  he  was  astounded  at 
the  saving  anticipated  over  steam.  He  did  not  know  what  the 
company  paid  for  coal,  but  his  Committee  paid  iL's.  6d.  a  ton.  He 
hoped  on  another  occasion  to  be  able  to  say  what  the  actual  saving 
had  been. 

The  Chairman  said  his  first  experience  of  Diesel  engines  went 
back  2")  or  30  years,  when  he  was  asked  by  the  Diesel  Co.  to  go 
down  and  inspect  their  plant  and  machinery,  and  since  then 
enormous  improvements  had  taken  place.  They  had  always  kept 
their  eye  on  the  question,  but  in  all  electrical  stations  they  had  to 
consider  the  conditions  of  the  Iocuk  in  tjiio.  In  Australia  they  had 
not  even  got  coal  and  were  obliged  to  use  wood.  If  they  could  use 
oil  it  would  undoubtedly  be  a  great  advantage  to  the  company,  but 
there  was  no  oil,  so  far  as  he  was  aware,  in  Western  Australia'.  He 
had  been  in  communication  for  some  time  with  the  Shell  Trans- 
port Co.,  and  had  talked  the  matter  over  with  Sir  Marcus  Samuel 
with  a  view  to  getting  a  supply  to  Kalgoorlie,  but  they  were  a  long 
way  inland  and  railway  freights  were  high,  and  it  was  quite 
impossible  to  use  oil  engines  if  the  oil  had  to  be  transported  in 
tanks.  They  would  have  to  have  a  pipe  line  or  something  of  that 
kind.  There  were  also  other  matters,  such  as  the  temperature  and 
the  sand  storms  and  so  on  to  consider,  but  they  did  not  overlook 
anything  which  was  likely  to  benefit  the  company. 

Mr.  Cross  asked  how  the  reserve  was  employed,  and  pointed  out 
that  the  present  holders  of  the  ordinary  shares  had  paid  a  fair 
price  for  those  shares,  and  were  entitkxl  to  a  dividend.  He  did 
not  see  why  the  board  should  have  written  off  the  debenture  premium 
in  one  year.  He  asked  why  they  did  not  have  monthly  reports,  as 
they  had  no  clue  whatever  as  to  the  expenses  of  the  company. 
Although  the  directors  did  their  work  well,  yet  £850  was  rather 
heavy  for  fees.  It  seemed  to  him  it  was  the  intention  of  the  board 
to  use  the  reserve  fund  for  the  redemption  of  the  debentures,  which 
would  be  entirely  at  the  expense  of  the  ordinary  shareholders. 


The  Chairmas  said  the  reaerve  wa«  employed  at  preaent  in 
purchasing  the  new  plant  which  was  much  more  advantageooB  tij 
them  than  by  investing  it  outeide  the  company.  He  agreed  that^ 
people  who  bought  the  deferred  shares  did  not  look  at  the  past,  and 
wante'l  a  dividend.  It  was  not  the  intention  of  the  Ijoard  to  dis- 
regard that  view,  or  to  build  up  a  reserve  fund  to  redeem  the 
debentures.  As  to  writing  off  the  £1.200,  the  fact  was  they  wanted 
the  money,  and  they  might  at  well  write  it  off  that  item  tm  anything 
else.  It  would  make  it  easier  for  them  to  pwiy  an  ordinary  dividend 
later.  The  directors  did  a  lot  of  work,  and  no  one  would  grudge 
them  their  fees.  Returns  came  to  the  oflBce  every  month,  which 
shareholders  were  at  liV>erty  to  see.' 

Mk.  L.  Bitcher  criticised  the  figures  in  the  balance  sheet,  and 
said  the  management  expenses  and  office  expenses  were  very  high, 
whilst  with  regard  to  the  engineers  fees,  why  conld  not  they  get 
an  engireering  shareholder  to  serve  on  the  board  .' 

The  Chairman  said  that  all  the  machinery  which  was  sent  out 
had  to  be  tested,  and  they  must  have  advising  engineers. 

Mr.  Bi  tchp:k  moved  that  the  report  be  not  adopted  unless  a 
dividend  was  paid  on  the  ordinary  shares. 

Mr.  Cross  seconded  the  amendment. 

Several  shareholders  endorsed  the  action  taken  by  the  board. 

The  amendment  was  defeated,  and  the  report  adopted,  with  one 
dissentient. 

The  retiring  auditors  and  director  were  re-elected. 


Stock  Exchanire  \otices. — Applications  have  been  made 

to  the  Committee  to  appoint  a  special  settling  day  in  and  to  grant 

a  quotation  to  : — 

V'ictoria  Palls  and  Transvaal  Power  Co.,  Ltd.— Scrip,  fully  and  partly  paid, 
for  £1,000,000  oi  per  cent,  second  mortgage  aebentures,  series  "  A." 

And  to  allow  the  following  securities  to  be  quoted  in  the  Official 

List : — 

Companhia  Ferro  Carril  do  Jardim  Botanico  (Jardim  Botanico  Tramway 
Co.).— Further  issue  of  £400,000  5  per  cent.  40-year  first  mortgage  bonds  ol  £100 
each,  Nos.  A8,001  to  12,000. 

Consolidated  Gas,  Electric  Light  and  Power  Co.  of  Baltimore. — Further  issne 
of  §250,000  general  mortgage  4^  per  cent.  30-year  gold  bonds  of  81,000  each, 
Nos.  9,833  to  9,932  and  10,083  to  10,232. 

Metropolitan  District  Railway. — Further  issne  of  £15O,0C0  4  per  cent,  prior 
lien  debenture  stock. 

Ordered  the  undermentioned  securities  to  be  quoted  in  the  Official 

List  : — 

Montreal  Water  and  Power  Co.— Further  issue  of  f  16,600  4i  per  cent,  first 
mortgage  prior  lien  gold  bonds  of  £1,000,  Nos.  8,918  to  8,997  and'9,09S  to  9,213. 

All  Indian  Issue. — We  observe  from  an  Indian  news- 
paper that  the  Lahore  Electric  Supply  Co.,  Ltd..  recently  offered  for 
subscription  in  India,  Ordinary  shares  (Rs.  100  each)  one  lac  and 
preferential  participating  shares  (Rs.  1 00)  two  lacs.  It  was  men- 
tioned that  the  Local  Government  was  prepared  to  guarantee  a  total 
demand  of  not  less  than  l.">0,000  units  per  annum.  One  lac  of 
ordinary  shares  had  previously  been  subscribed  and  two  lacs  of 
first  mortgage  debentures.  Lala  Harkishen  Lai  is  the  chairman  of 
the  company,  and  the  offices  are  at  McLeod  Road,  Lahore. 

Prospectus, — Thomas  Bolton  d-  Sons.  Ltil. — This  com- 
pany last  week  issued  a  prospectus  inviting  subscriptions  for 
£300,000  in  3,000  ."i  per  cent,  first  mortgage  debentures  of  £100 
each  at  par.  The  proceeds  were  to  be  used  to  provide  for  the 
redemption  of  the  existing  debentures  (£  Id  i, 000  4j  percent,  first 
and  £120.r)(i0  5^  per  cent,  second)  and  for  the  requirements  of  the 
company's  business. 

Traction  and  Power  Securities  Co.,  ltd. — The  report 

states  that  the  profit  and  loss  account  for  the  year  to  December  Slst, 
shows  a  credit  balance  of  £29,810,  plus  £5,18.">  brought  forward, 
giving  a  totaJ  sum  of  .£:{4,99t>  to  be  dealt  with.  Out  of  this  the 
directors  have  transferred  £25,000  to  the  investment  reserve  account, 
leaving  a  balance  of  £9,99f.  to  be  carried  forward.  The  investment 
reserve  account  now  stands  at  £160,000. — Financier, 

J,  Stone  &  Co.,  Ltd. — The  dire-^tors  have  declared  a 

dividend  of  10  per  cent,  and  bonus  of  Is.  per  share  (.together  os.  per 
share)  on  the  ordinary  shares  for  the  year  to  December  Slst :  £5,000 
is  placed  to  reserve  and  £49,380  carried  forward.  The  Financier 
states  that  the  directors  are  considering  the  advisabiliiy  of  sub- 
dividing the  preference  £10  shares  into  preference  £1  shares. 

Ilurst,  Xelson  &  Co.,  Ltd. — Owing  to  the  stoppage 
caused  by  the  coal  strike,  the  directors  recently  informed  the  pre- 
ference shareholders  that  they  preferred  to  wait  until  the  accounts 
for  the  year  are  completed  before  resolving  upon  payment  of  the 
preference  dividend  now  due 

Tictoria  Falls  Power  Co.,   Ltd. — In  regard  to   the 

paragraph  published  in  our  last  issue,  we  understand  that  the  pre- 
ference dividend  (t!  per  cent,  per  annum)  there  referred  to  as  paid 
was  for  the  period  of  nearly  16  months  (.from  October  l.">th,  1909,  to 
December  ;Ust,  1910). 

Calcutta  Electric  Supply   Corporation.    Ltd. — The 

number  of  units  delivered  to  consumers  during  the  four  weeks 
ended  April  26th,  1912,  amounted  to  884,966,  compared  with  787,233 
units  in  the  corresponding  four  weeks  of  1911. 

Consolidated  Gas,  Elei-tric  VA^hi  and  Power  Co.,  of 

Baltimore. — The  directors  have  declareii  a  dividend  of  1 J  per  cent, 
on  the  common  shares  for  the  quarter  to  June  30th. 
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MARKET     QUOTATIONS. 

inl ' 

*Tt  should  be  remembered,  in  making  "se  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  June  5th. 

Latest 

fortnight's 

CHEMICALS,  &c. 

Price. 

Inc.  or  Dec. 

a  Acid,  Hvdrochlorio 

per  owt. 

5/- 

a     „     Nitric 

,» 

22/- 

a     „     Oxalic            

per  lb. 

2|d. 

a     „      Sulphuric 

per  cwt. 

5/6 

•  • 

a  Ammoniac  Sal        

>•            1 

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton      | 

£29  10 

.. 

a  Bleaching  powder 

1* 

£5  10 

a  Bisulphide  of  Carbon 

a  Borax 

M 

il8 
£16  10 

•  • 

a  Copper  Sulphate 

II 

£24  15 
£26  10 

•  • 

a  Lead,  Nitrate          

11 

a       „      White  Sugar 

II 

£25  10 

.. 

a       „      Peroxide 

'1 

£32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

3M. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        1,       Chlorate 

per  lb. 

3*d. 

a        „       Perchlorate 

II 

4|d. 

a  Potassium,  Cyanide  (98/100  %) . . 

,» 

7Jd. 

.. 

(for  mining  purposes  only) 

a  Shellac          

per  cwt. 

75/- 

a  Sulphate  of  Magnesia      . . 

per  ton 

£410 

a  Sulphur,  Sublimed  Flowers 

11 

£6  10 

a        „         Recovered 

,, 

£5  10 

a        „        Lump 

11 

£5  6 

a  Soda,  Caustic  (white  70/72  %)    . . 

,, 

£10  5 

•  • 

a      „     Chlorate        

per  lb. 

3gd. 

a      „     Crystals         

per  ton 

£3  6 

.. 

a  Sodium  Bichromate,  casks 

per  lb 

8d. 

•  • 

METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£70 

.. 

b           „           Wire,  in  ton  lots    . . 

., 

£102 

b        ■    „           Sheet,  in  ton  lots   . . 

11 

£120 

p  Babbitt's  metal  ingots     . . 

11 

£88  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

9d. 

Jd.  inc. 

C      „     Tube  (brazed) 

II 

lljd. 

id,  inc. 

c      „         „     (solid  drawn) 

11 

9id. 

3d.  inc. 

e      „     Wire,  basis   .  - 

11 

9d. 

Jd.  inc. 

c  Copper  Tubes  (brazed)     . . 

11 

1/OJd. 

Jd.  inc. 

c       „           „      (solid  drawn) 

II 

lUd. 

Jd.  inc. 

per  ton 

£94 

£4  inc. 

g       ,,      Sheet          

g       „      Rod  

d       „      (Electrolytic)  Bars 

H 

£94 

£4  ire. 

11 

£94 

£4  inc. 

£79  5 

£2  IBs.  inc. 

d       ..                  .•            Sheets      .. 

11 

£96  5 

£2  15s.  inc. 

rf       „                  „            Bods 

£84  6 

£2  15s.  inc. 

d  :;       ;:     h.c.  wire 

per  lb. 

lOd. 

Jd.  inc. 

/  Ebonite  Rod            

II 

6IH 

/       „         Sheet         

11 

4/9 

a  German  Silver  Wire 

II 

1/11 

.•i  Gutta-percha,  fine . . 

11 

.• 

b  India-rubber,  Para  fine  . . 

,, 

4/7J 

.. 

/  Iron  Pig  (Cleveland  warrants)  . . 

ppj-  ton 

63/8 

3Ad.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

„ 

£14 

g  Lead,  English  Pig 

„ 

£17  10s. 

15/-  inc. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

.. 

g  Mercury         

per  bot. 

£8  5 

•  • 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  3s. 

e      ,.               ..            .,      medium 

,1 

3/6  to  6/- 

e      „                .,            ..      large   .. 

II 

7/6  to  11/- 

p  Phosphor  Bronze,  plain  castings 

II 

Ud. 

.. 

p         „           „    rolled  bars  &  rods 

II 

V9? 

p         „           „  rolled  strip  &  sheet 

II 

1/1 

•  * 

o  Platinum       

peroz. 

186/- 

.. 

d  Silicium  Bronze  Wire 

per  lb. 

lOid. 

r  Steel  Magnet,  in  bars 

per  ton 

£56 

g  Tin,  Block  (English) 

II  , 

£203  to  £205 

£8  dec. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/5 

, ,  ~ 

p  White  Anti-friction  Metals 

per  ton 

£45  to  £160 

, , 

k  Zinc,  Sh't  (Vieille  Montagne  bnd.) 

11 

£29  16 

Quotations  supplied  by— 


a  Q.  Boor  &  Co. 

b  The  British  Alumlniun  Co.,  Ltd. 

c  ThoB.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/  Indla-Rubber,  Gutta-Peroha   and 

Telegraph  Works  Co.,  Ltdi 
g  James  &  Sbakspeare. 
b  Edward  Till  &  Co. 


y  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd. 

a  P.  Ormiston  &  Sons 

o  Johnson,  Matthey  &  Co.,  Ltd. 

p 

r  W.  F.  Dennis  &  Cd 


STOCKS    AND    SHARES. 


V  Tuesday  Evening. 

It  cannot  be  said  that  Stock  Exchange  markets  are  in  any 
particularly  happy  frame  of  mind.  Though  the  mid-May  settle- 
ment passed  oflf  with  the  disclosure  of  much  less  trouble  than  had 
been  anticipated,  the  knowledge  remains  that  weak  accounts 
abound  in  several  directions,  and  these  will  weigh  upon  prices 
until  the  public  mood  changes  from  caution  to  a  more  speculative 
feeling.  Not  a  few  members  of  the  Stock  Exchange  look  for  the 
quietude  to  last  during  the  summer  months,  and  if  this  estimate  is 
correct,  there  is  not  very  much  to  go  for  at  present. 

The  Home  Railway  market,  after  its  severe  shaking,  pulled  itself 
together  and  put  a  braver  face  upon  its  prices.  The  failure  in  the 
markec  was  not  unexpected,  and  it  is  thought  that  all  the  trouble 
is  not  yet  over,  various  weak  positions  being  known  to  exist.    So 


far  as  prices  are  concerned,  the  principal  recoveries  have  been  in 
Metropolitans,  Districts  and  City  and  South  London,  while  Central 
London  issues  have  improved  substantially.  Metroijolitans,  which 
were  down  5  j  last  week,  have  rallied  to  the  extent  of  4  points. 
Districts,  after  their  drop  of  3,  also  rose  4.  City  and  South  London, 
which  lost  4  last  week,  recovered  its  decline.  Central  London  Ordinary 
and  Deferred  each  regained  3  points  of  their  4 -point  losses,  but  the 
company's  4  per  cent.  Preferred  stock  is  still  weak  at  85  middle,  at 
which  the  yield  is  the  substantial  one  for  this  class  of  security  of 
4^  per  cent.,  allowing  for  the  accrued  dividend  in  the  price. 
Underground  Electrics  started  to  recover,  the  company's  shares 
and  Income  Bonds  both  rallying  smartly.  The  Is.  "  A  "  shares  are 
l(is.  middle.  London  United  Tramways  Preference  regained  10s. 
in  sympathy  with  London  transport  issues  generally.  British 
Electric  Tractions  continue  a  dull  market,  although  the  only 
quotable  change  is  a  fall  of  a  point  in  the  5  per  cent.  Perpetual 
Debenture  stock. 

Amongst  English  Electricity  shares,  County  of  Londons  are 
hardening  up  again,  and  the  Ordinary  is  up  to  II  once  more,  while 
the  Preference  show  J  rise.  Cities  are  quiet.  The  Ordinary  shares, 
moving  fairly  freely,-  are  nominally  unchanged  at  21,  but  the  Pre- 
ference went  back  another  10s,  There  is  a  scarcity  of  Bourne- 
mouth and  Poole  Ordinary,  and  although  the  official  price  is  9^-10^, 
sellers  have  been  able  to  obtain  as  much  as  lOJ  this  week.  The 
list,  as  a  whole,  is  steady,  without  any  particular  feature,  liquida- 
tion in  other  parts  of  the  House  passing  over  this  department  and 
leaving  it  almost  unscathed. 

The  feature  in  the  Latin-Canadian  group  is  the  levelling  up  of 
prices  of  many  of  the  bonds  on  to  the  basis  of  five  dollars  to  the 
sovereign.  On  several  occasions  attention  has  been  drawn  here  to 
the  fr.ct  that  in  certain  instances  these  bonds  have  been  quoted  on 
the  basis  of  £102  14  s.  lOd,  for  the  $500  bond,  but  bv  a  sensible  rule 
the  Stock  Exchange  ordered  that  from  Saturday  last  all  these 
exceptions  should  be  quoted  at  the  "  flat "  rate  of  4s.  per  dollar. 
In  consequence,  a  number  of  prices  have  been  nominally  raised, 
although  the  actual  difference  is  nothing  at  all — a  consideration 
entirely  lost  upon  quite  a  number  of  estimable  newspapers  which 
commented  upon  the  manner  in  which  the  prices  of  these  bonds 
rose  last  Saturday.  It  is  a  good  thing  to  have  them  all  ([uoted  in 
the  same  way,  and  it  will  render  the  market  more  popular  than 
ever. 

Sao  Paulo  Trams  continue  their  monotonous  rise,  and  after  touch- 
ing 2C0,  reverted  to  2i'>2^,  showing  a  gain  of  8  points  on  the  week. 
Mexican  Light  and  Power  Common  shares  have  come  into  favour 
again,  picking  up  their  2-point  loss  of  a  week  ago.  Mexico  Trams 
put  on  2,  the  progress  of  the  revolution  being  regard*  d  here  as  not 
unlike  that  of  the  silly  strike  of  lightermen  on  the  Thames.  Rio 
Trams,  supported  largely  by  Continental  buying,  lofe  4^  points  on 
top  of  their  big  advance  of  last  week,  the  company's  receipts  for 
April  being  extremely  good.  The  net  earnings  of  £129,905  show 
an  increase  of  £28,805.  The  rest  of  the  changes  in  this  section  are 
caused  mainly  by  the  alteration  in  the  manner  of  quotation  just 
referred  to. 

Steady  buying  of  Anglo- Argentine  Tramways  accounts  for 
further  rises  in  the  prices  of  both  Preference  shares,  while  the 
4  per  cent.  Debenture  has  crept  up  to  within  three  or  four  points  of 
par.  Brisbane  Trams  have  been  put  back  to  7i,  but  this  e.r  every- 
thing—viz., 4s.  dividend  and  bonuses  of  20s.  net  in  ordinary  shares, 
with  fractions  in  cash.  Babcock  >.V;  Wilcox  shares,  it  may  be 
mentioned  here,  are  just  halved  in  price  by  the  deduction  of  the 
bonus,  one  new  ordinary  share  having  been  given  for  every  old 
Ordinary  at  present  held.  The  capital  being  doubled,  the  yield  on 
the  shares,  on  the  basis  of  the  last  dividend,  works  out  to  about 
4  f  per  cent,  ;  but  as  the  distribution  will  probably  make  a  sensible 
difference  to  the  dividend,  it  w^ould  be  somewhat  out  of  place  to 
work  out  the  return  in  the  ordinary  way,  and  for  this  reason  we 
have  taken  out  the  yield  figures  in  the  columns  which  follow  our 
quotations. 

There  is  nothing  much  doing  in  Telegraph  shares.  Great 
Northerns  have  started  to  regain  part  of  their  recent  severe  fall, 
and  there  is  a  little  better  feeling  m  the  Anglo-American  group. 
Amazons  are  a  shade  harder,  and  so  are  Westerns.  The  dividend  of 
Is.  per  share  has  been  deducted  from  West  India  and  Panama  Ordi- 
nary, the  price  of  which  has  recovered  smartly,  leaving  a  rise  of 
6s.  3d.  on  the  week — this  helps  to  confirm  the  impression  mentioned 
in  this  column  that  the  price  would  be  put  better  as  soon  as  the 
weaker  brethren  bad  got  rid  of  their  shares.  Globes  rose  to  11} 
butMackay  Common  shed  5  points  upon  American  selling,  although, 
curiously  enough  the  Preferred  shares  are  1  higher.  New  York 
Telephone  bonds  went  back  a  little  on  the  new  issue. 

Buying  has  been  resumed  of  National  Telephone  Deferred  stock, 
the  price  of  which  showed  a  rise  of  4i,  but  Liverpool  selling 
knocked  oflf  part  of  this.  There  are  still  left  speculators  hardy 
enough  to  deal  in  this  dangerous  security,  speculators  who  main- 
tain that  the  price  to  be  paid  by  the  Government  will  be  agreed  at 
a  figure  that  will  show  a  handsome  profit  on  purchases  made  at 
anything  below  160,     As  to  that,  however,  time  alone  can  show. 

In  the  manufacturing  division,  Edison  i:  Swan  "A"  shares  put 
on  i,  making  the  middle  price  16s.  On  the  other  hand.  Telegraph 
Constructions  are  £1  lower,  and  India-Rubber  shares  lost  5s. 
There  is  not  much  doing  as  a  whole,  and  so  far  as  the  rubber 
market  is  concerned,  dealings  have  again  shrunk  to  a  miere 
nothing. 


■<f': 


s.   I 


Sao  Paulo  Tramway;  Light  and  Power  Co.— The 

directors  have  declared  a  qunrterly  dividend  at  the  rate  of  10  per 
cent,  per  annum. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTRICITY    SUPPLY    AND   POWER    COMPANIES. 


HAME. 


Bournemouth  A  Poole,  Ord.     . . 

Do.    4^  %  Pref 

Do.    Becond  6  %  Pref. 

Do.    44  %  Deb.  Btook  . . 
Brompton  A  Kensington,  Ord.. . 

Do.    7%  Cum.  Pref 

Central   Eleotrio  Supply,  4  %l 

Guar.  Dob.  j 

Charing  Cross,  Went  End  A  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
4i  %  Cum.  Pref.  f 

Do.         Do.      %Deb... 
Chelsea,  Ord. 

Do.    4J  %  Deb 

City  of  London,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    6%  Deb 

Do.  H  %  Second  Deb. 
County  of  London,  Ord. . . 

Do.    6%  Pref 

Do.    4}  %  Deb 

Do.    4j  %  Becond  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    4i  %  First  Mort.  Deb 
Folkestone 

Do.    6  %  Cnm.  Pref.   . . 

Do.    4i  %  First  Deb.  . . 
Hove 


Btook 

or 
Share 


10 

10 

10 

Stock 

6 

6 

100 

6 
6 


Dividends! 
(or 


6 

a 


100 

4 

6 

6 

Stock 

M 

10 

7 

10 

6 

Stock 

6 

100 

*i 

10 

6 

10 

6 

Stock 

*i 

Stock 

4 

6 

Nil 

6 

Nil 

100 

«4 

6 

6 

6 

6 

100 

44 

6 

9 

1910.1 1911 

6  6 
44       4* 

10       101 

7  7 


6 
*h 
44 
4 

6 

*i 

8 
6 
6 

44 

6 

6 

!| 

Nfl 
Nil 

I' 
6 

44 
9 


Closing 

Quotations 

.June  4th. 


Rise  Present 

+  or     yield 
Fall  I     p.c. 


Oi-  104 

H-   H 

iro  —109 

97  —100  xd 

r5 
41 

8g-    4g 

95  —  98 
4i-   45 

98  —101 
?0  —  22 
16  —  18 

119  —123 
101  —104 

103-  1' 

111-  U 
108  —110 
100  —103 

i-     i 

3-  ^ 

86  —  89 
41-    43 
4i-    43 

93  —  96 
6:f-    7i 


+  k 

+  h 

+  i 


+  i 


M  s.  d. 

6    4  9 

4  12  a 

6    9  1 

4  8  8 

5  14  3 
4    6  2 

4    0  0 


6 

0 

0 

4 

14 

9 

6 

a  10 

4 

1 

8 

6 

a 

7 

4 

9 

1 

3  12 

9 

3 

6 

8 

4 

1 

4 

4 

6 

7 

5 

7 

0 

6 

1 

1 

4 

1 

10 

4 

8 

3 

Nil 

Nil 

6 

1 

2 

6 

3 

1 

5 

5 

3 

4  13 

9 

6 

4 

a 

I 


NAME. 


Btook 

or 

1  Bb*re.i 


DividendB 
for 


Kensington  A  Knightsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%  Pre* 

Do.    4  %  First  Mori.  Deb.    . . 
Metropolitan  

Do.    4*%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland   Electric  Corporation  I 

44  %  First  Mort.  Deb.  / 

Nowoastle-on-Tyne  5  %  Pref.,  1 

Non-Cum.  J 

North  Metropolitan  Power  Sup- 1 

ply,  5  %  Mortgages  (Red.)  j 

Notting    mil,   6  %  Non-Cum.  | 

Pref./ 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7  %  Pref 

Do.    84  %Deb 

Smithfield  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


• 

1910. 

6 

9 

Block 

4 

Stock 

44 

8 

a 

6 

6 

Stock 

4 

6 

6 

6 

4. 

Stock 

4i 

Stock 

8. 

100 

**! 

S 

6 

100 

6 

10 

,  , 

6 

7J 

6 

10 

6 

7 

100 

84 

1        6 

Nil 

4 

6 

,     100 

6    1 

1 

7    1 

100 

44 

6 

6 

5 

6 

100 

44 

6 

10 

6 

44 

71  i 
10 
7 
84 

a 
5 
s  I 

7 


2 

44 
10 

44 


Cloeing 

Quotations 
June  4th. 


92  —  96 

80  —  84 

1^    a 

4|-    5i 

9a  —  96 

ta 

101  —104 
86  —  88 

86  —  96 

44-    5 

97  —100 


i-    7} 


lOi-lli 

8 

86  —  87 
1|-    11 
21-    8i 

99  — loa 
S^9^^' 

af^  3  Id 

8C  —  88 

84-    9 

64-    6i 


Rlae  Preaeo 

+  or     Yield 
raU  ,     p.0. 


£  •. 

6  1« 
4    4 

•  7 
8  U 

•  14 
4  4 
6  I 
4  14  9 
4  6  7 
8  19    7 

4  11  10 
6    0    0 

5  0 

6  6    8. 


5  13 
5  14 
4  15 
4    0 


6  8  'I 

4  18  0 

6  1  0 

4  11  0 

3  6  8 
b  a  B 

5  It  1 

4  4  8 


COLONIAL    AND    FOREIGN    ELECTRICITY   SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Eleo.  Lt.  and  P.  of  Coobabamba,  \ 

6  %  Bonds  / 

Eleo.  Supply  Viotoria,  5  %  1st  \ 

Mort.  Deb.  J 

Elec.  Dev.  Ontario,  6   %    1st) 

Mort.  Bonds  j 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KaministiquiaPower,6%  O.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bda. 
Mexican  Lt.  A  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

8* 

6 

6 

6 

100 

6 

6 

$100 

7 

7+ 

$100 

7 

7 

1 

a 

8+ 

100 

6 

100 

6 

6 

100 

6 

6 

$500 

6 

6 

10/. 

Nil 

1 

6 

6 

$600 

6 

6 

6 

•  • 

,, 

100 

6 

6 

,  , 

6 

6 

$100 

4 

4 

$100 

7 

7 

•  • 

6 

6 

7J-    7i 
6  —    5i 
964-  984 
112  —116 
118  —122 

94  —  97 
95J-  974 


106  —108 
2^    2| 

104  —107 
904—  924 
91  -  93 

105  —107 
96  —  98 


+  1 


-i-a 

+  1 


6    2 

a 

B    9 

8 

4  15 

3 

6    9 

3 

6    0 

8 

5  14 

9 

3    4 

0 

6    3 

1 

6    3 

1 

Ni! 
8  6 
4  12 


6  16    8 

6    3    1 


4  13  6 
6  8  1 
4  6  0 
6  10  10 
6    3    0 


Monterey  Rly.  Light  A  Power,  1 

6  %  1st  Mort.  Deb.  [ 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 
Do.    6  %  Deb.  Stock    . . 
Roy.  Eleo.  Co.,  Montreal,  44  % )  | 
Ist  Mort.  Deb.  /  | 
Bbawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  % ) 
1st  Mort.  Deb.  J 
Viotoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
Ist  Mort.  6  %  Gold  / 


100 

Is 

l.l 

$100 

7 

8 

$500 

6 

5    • 

Stock 

10 

10 

Do. 

6 

6 

Do. 

6 

6 

100 

44 

H 

$100 

4 

61 

$500 

6 

6 

Stock 
Do. 

« 

a 

100 

6 

5 

1 

Nil 

Hid. 

100 

6 

6 

88  —  90 

211  —216 

39  —  42 

240  — aso 

109  —114 
103  —105 

99  —101 

140  —144 

1114— 113i 
103  —105 
1004—1024 

934—  944 

1?-     .^4 

1064—1074 


+  4 


6  II    1 

8  14    5 

11    18  a 


+  *. 


0 

6 

16 


0 

a 

8 

9  1 
a  s 

8  1 
5  9 
7  10 

5  10 


6  11    7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  A  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portuguese   Tel.,  6  %  ) 
Mort.  Deb.  J 
Chill  Telephone     . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44 

Reg.  Del 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.   4  %) 
Mt.  Db.  Mauritius  Sub.  / 
Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph       . . 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    7  %  Cum.  Partio.  Pref, 


10 

Nil 

4t 

Stock 

6 

6 

$100 

8 

8t 

$1000 

4 

4 

Stock 

Bit 

8 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

6 

6 

6 

7 

.. 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

5 

4 

4t 

6 

10 

10 

10 

44 

6 

100 

44 

44 

Stock 

7 

6f 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

6t 

Stock 

4 

4 

ae 

4 

4 

10 

Si 

61 

10 

6 

6 

10 

18 

18 

96 

18 

6t 

$100 

6 

61 

$100 

4 

4 

1 

6 

,  , 

1 

16 

•  • 

7i-    n 
974—  99« 
148  —150 
954-  974 
65  —  67 

1084—10^4 

354-  26 
102  —104 

7J-    8 
83  —  85 

94-  104 
16i-  174 

7i-    7; 
74-     8 

99  —101 

131— 184 ex  all 
78  —  81  xd 
994-1014 
12i-  13i 
99  —101 

97  — lOQ 

11  —  11 
18  —  li 

29i—  30i 
56  —  58 
82  —  86 
70  —  73 


+  i 


+  4 

+"4 
+  i 


+  4 


— 1 


+  4 

—6 
-t-l 
-H 
■H 


0  6 

6  8 

3  1 

9  7 

9  7 


6  16  6 

4  16  3 

4  10  4 

4  14  2 

6  14  8 


0  1-1    a 
6    6    8 
6    9    0 
6    6    0 

4    9    1 

5  4    6 
4    6    6 
8  18  10 

6  6    8 
8  19    3 

4    0    0 

6    4    4 

4  9    0 

5  18  10 

6  la    1 
6  17    8 
6    9    7 

•  ■ 

•  • 

Monte  Video  Telephone,  Ord, . . 

Do.    6%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Non-cum.  8rd  Pref. 
New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paoifio  and  European  Tel.,  4  %  ) 
Guar.  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  lied. ) 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . .        / . 

Do.     4  %  Debs.,  1  to  1,600) 
guar,  by  Bras.  Sub.  Tel.  I 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  3Dd  Pref. 

Do.    6  %  Debs 

Western  'Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

1 

6 

1 

6 

6 

Stock 

6 

6 

Do. 

6 

6 

6 

6 

6 

100 

44 

44 

1 

8 

8 

1 

6 

6 

Btook 

4 

4 

Do. 

« 

4 

8 

6 

6f 

Cert. 

6 

6 

1  — 


't 


Btook 

i       ^ 
100 

10 
10 

!     10 
I   100 

!    10 

Btook 
$1000 


« 

6^ 

6 

6 

T 

4 

44 


100  —103 
1514-  la3A 
64-    6g 
W  —100 

'!!=' 

88  —  91 
964-1014 

11  —  114 
127  -130 


44       44       99  —101 


I' 

6 

6 

6t 

4 

44 


944—  974 

2J?-  afl 

li>i—  10|xd 
94—  10  xd 
1024— 1(M* . 

181—  18J 

96  —100 
100  —103 


-A 
+i 

It 


+  A 


+  A 


+  i 


6    6 
6  14 


4  10  0 

4  13  0 

4  16  0 

4    8  0 

8  18  10 

8  9  7 
4  12    4 

4    9    1 

6    1    7 

4  8  11 
4    0    0 

«  a    1 

9  18  a 

6  13  0 
6  0  0 
4  16  8 
6  1  10 
4  0  0 
4    7    5 


*  UnleBB  otherwlie  stated,  all  thazM  are  tolly  paid. 


t  Interim  dirldand. 
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?     SHARE    LIST    OP    ELECTRICAL    COMTANl^S.-iContinued.) 

ELECTBIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME, 


Bath  Trams,  Pref.  Ord,  . . 

Do.    6%  Pref 

Po.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 


Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

Do.  7%Non-Cuin.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4J  %  2nd  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref.  

Do.    Def 

Do.    4  %  Deb 

City  &  South  London,  Ord. 

Do.    6%  Pref.,  1891    ,. 

Do.         Do.         1896    .. 

Do.         Do.         1901    ., 

Do.        Do.         1903    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Eleo.  Bailw'ys,  4  %  Deb. 
London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Stock 

Dividends 

or 
Share. 

for 

♦ 

1910. 

1911. 

1 

Nil 

Nil 

1 

6 

6 

.100 

44 

4i 

100 

•  • 

100 

•  • 

,  , 

100 

,  , 

6 

100 

,   , 

,  , 

100 

6 

6 

100 

*4 

44 

100 

8 

8 

100 

4 

4 

100 

a 

2 

100 

4 

4 

100 

1* 

Ig 

100 

5 

6 

100 

6 

5 

100 

6 

5 

100 

6 

6 

100 

4 

4 

10 

6 

6 

10 

Nil 

. 

5 

Nil 

6 

100 
6 

S, 

af 

100 

4 

4 

100 

6 

5 

100 

4 

4 

10 

Nil 

100 

4 

4 

Closing 

Quotations 

June  4th, 


78  -  83" 
lOJ-  12^ 

64—    8i 

92  —  94 
44  —  48 

93  —  97 

79  —  88 

80  —  82 
84  —  86 
80  —  82 

101  —103 

37  —  38 

108  —110 

104  —106 

104  —106 

103  —105 

99  —101 

10|—  113 

If-    1| 

71  —  76 
2i-  2| 
75  —  80 
83—85 
97  —  99 
5J-  .5g 
77  —  80 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 



£  8.  d. 

,  , 

Nil 

6    3    1 

•• 

5    8    5 

6  '7    8 

■■ 

6    3    1 

6    8    5 

+  8 

3  13    2 

4  13    0 

43 

2    8    9 

,  , 

3  17    8 

+4 

4    5    6 

,  , 

4  11    0 

^  , 

4  15    3 

,  , 

4  14    4 

4  15    3 

,  , 

8  19    3 

,  , 

5    2    2 

Nil 

,  , 

8    0    0 

,  , 

6  18    5 

,  , 

4  11    0 

,  , 

5    0    0 

,  , 

5 17  e 

,  , 

4    0  10 

+  4 

,  . 

—1 

5    0    0 

NAME. 


Metropolitan  Railway  OonBOl. . . 

Do.    Surplus  Lands    . . 

Do,    8*%  Deb 

Do.    8*  %  Pref 

Do.    84  %  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    4*  %  First  Pref 

Do.    34%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    5%  Pref 

Do.    4J  %  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    4i  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Elec.    Railways 

Do.    4J  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    4i%Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 

1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


Dividends 
for 


4i 
1J+ 


44 


Closing 

Quotations 

June  4th. 


66J—  662 
66  —  68 

89  —  91 

86  —  88 

87  —  89 
44  —  444 

144  —146 
96  —  98 
99  —101 

90  —  92 
76  —  78 

3 —         IK 

98  —100 
98  —100 


87  —  90 
11 ^  y  wA 

72  —  77 

99  —101 

90  —  92 

80  —  84 


Rise 
+  or 
Fall 


+  4 


+  i 


Present 

Yield 

P.O. 


£  8.  d. 

2  16  0 
4  4  7 
8  16  11 

3  19  7 

3  18  8 
Nil 

4  2  3 
4    1  8 

3  19  8 

4  17  10 
4  9  9 
6    0  0 

Nil 

6  10  6 

4  10  0 

5  0  0 

6  is  4 
5    0  0 

7  7  8 

5  4  0 
Nil 

4    9  1 

Nil 
Nil 

6  7  2 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Af'trlo-Arg.  Trams,  1st  Pref,     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do.    ii  %  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    4i  %  Deb 

Do.    5  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord, 

Do,    5%  Pref 

Do.    4J  %  Deb 

B.  Columt  ia  Elec.  Rly.,  Def.    . . 

Do,    Pref.  Ord 

Do,    5%  Pref 

Do.    4A  %  Ist  Mort.  Deb.      . . 

Do,    4A  %  Vancouver  Deb,    . . 

Do.    4|%Con.  Deb 

Calcutta  Trams,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6%  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  . . 

Do,    6%ADeb 

Do,    6%BDeb 


5 

6 

^4 

6 

6 

54 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

6 

8 

8 

6 

6 

6 

100 

44 

44 

100 

8 

8f 

100 

6 

6 

100 

6 

6 

40 

4, 

44 

100 

4, 

^ 

100 

44 

4 

6 

6 

7 

6 

6 

5 

100 

44 

44 

1 

Nil 

24+ 

6 

6 

5 

100 

6 

6 

100 

6 

6 

81000 

6 

5 

1 

Nil 

100 

6 

6 

100 

6 

6+ 

5A- 

5  — 

95J- 

101 J -1 

102  -1 
104  — 1 

114- 

98      - 

99 
7i-7ic 
4i- 
100  — 1 
140  -1 
126  --1 
111  — 1 

98A-1 

103  — 1 
104 

6| 
4^- 

100  ' 

§ 

101— 
94 

101  — 1 

A- 

91  - 
66  — 


5,% 

+  1^ 

4  18  10 

PJ 

+  t'^ 

5    4    9 

97 

+  h 

4    2    6 

103* 

—  i 

4    7    0 

104  xd 

4  16    a 

106 

4  14    4 

Hi 
100 
101 

5    3    3 
4  10    0 
4  19    0 

ex.  all 

SJxd. 
103 

•• 

4  15    3 

4    7    5 

144 

6  11     1 

129 

+  1 

4  13    0 

114     . 

4    7    9 

lOlJ 

4    8    8 

105 

4    5    9 

1C6 

4    6    0 

6^ 

5    <>    8 

6t^b 

4  16    5 

103 

4    7    5 

3 

EJit 

4  10    6 

1(13 

4  17    3 

98 

6    2    0 

104 

4  16    2 

^ 

Nil 

94 

6    6    6 

60 

10    0    0 

La  Plata  Elec.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Mauaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  B.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6%  Bonds 

Para  Elec.  Blys.  &  Lt.,  Ord.    . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    6  %  Ist.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. . . 

Do.    4J  %  1st  Deb 

Rio  de  Janeiro  Trams 

Do,    1st  Mort.  6  %  Bonds     . . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    5%  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  H  %  Del , 


■• 

1 

1 

6 

6 

1 

64 

6 

!     1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

$100 

7 

7 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

5 

1        1 

34 

,  , 

100 

6 

6 

!        6 

6 

6 

100 

8 

44 

$100 

5+ 

6 

6 

100 

6 

6 

sioo 

10 

10+ 

$500 

6 

6 

100 

6 

6 

100 

5 

6 

6 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

1 ;j 

I-     li 

■• 

1-     li 

95  —  99 

100  -102 

••     1 

93  -  96 

102^-1044 

123  —125 

+  2 

98h-l'0h 

10?^ -10= A 

,  , 

7-78 

6—64 

,  , 

100  —102 

,  ^       - 

1^-    h% 

101  —104 

61-    51 

,  , 

99  —101 

,  , 

140A-1454 

+  44 

1064-1&7J 

99  —100 

-^  i  ; 

250  — 25.'; 

+  8 

IC.r,  —108  xd 

+3 

79  —  82 

1 

95  —  97 

4  2 

5i—    6 

,  , 

5  -    6i 

,  , 

100  -103 

104;'.  -106^ 

41A 

1 

1 
1 

15  8 

12  0 
19  6 

13  9 
15  7 

0  4 

18  0 


13  3 

0  0 
IS  h 
12  7 
19  1 

5  3 

1  11 

14  .S 
17  1 

4  6 


MANUFACTURING   COMPANIES. 


Aron,  Ord.    . . 

Do.    6%Prel 
Babcook  &  Wilcox 

Do.    Pref. 
B.I.  &  Helsby  Cables 

Do.    Pref. 

Do.    Deb... 
British  Thomson-Houston,  Deb 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord.  . . 

Do.    Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb. 

Do,    4*%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable . . 

Do,    Fref 

Do.    Deb 

Castner-Eellner    ,.        .. 

Do.    Deb 

Orompton  &  Co 

Do,    Deb 


1 

1 

1 

1 

5 

6 

100 

100 

8 

100 

100 

1 

1 

a 
100 
100 
100 

6 

6 

100 

1 

100 

8 

100 


It  SI 

7    7    8 
7    3    2 

3A-   3,\xd 

14-   li 

3  i.'l  10 

7-    74 

6  13    4 

6  -    6J 

4  12    4 

101  —103 

4    7    5 

91J-  94| 

4  15    3 
Nil 

63  -  66 

6    1    3 

100  —103 

5  16    6 

1/6-2/. 

Nil 

6/.  -6/. 

Nil 

0-         ; 

77J-  82i 

Nil 

6    13 

54  —  59 

7  10    6 

87  —  42 

10  14    4 

103-  114 

6  10    5 

6-    64 
99A-IO1X 
3i-    8gxd 

4  16    8 

4    8    8 

6  10  a 

105  —109 

4  10  7 

4-     S 

Nil 

58  —  68 

7    7    1 

Dick,  Kerr 

Do.    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £B  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    6  %  Second  Deb. 
Electric  Construction     . . 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref 

Telegraph  Construction.. 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do,    Deb 


1 
1 

100 

6 

6 

100 

100 

a 

3 

10 

100 

10 

100 

6 

6 

100 

10 

10 

la 

100 

1 

6 
100 


5 
6 

Nil 

4 

6 
Nil 

7 

7 

6 

6 

4 
16 

10 
6 

ao 

4 

NU 

NU 

4 


6 
44 


4 

6 

r 
7 

6 
6 
4 

lot  ! 


6 

10+ 
4 


ii-     S4 
ii-  If'. 

97  -100 


l^ 


68  —  72 
75  —  78 

i|—  a 

71-    8i 
94  —  96 

9—94 

85  —  90 

113-  124 

4}S-    6A 

101  — lOSxd 

8i-    9 J 

9J—  104 
33  —  3.5 
994—1014 

4-    1 
58  —  60  xd 


+  4 


-i 
— i 

+i 


6    8    1 
6  12  11 

4  10    0 

Nil 

Nil 
6  11     1 
6    8    2 


7 

0    0 

8 

6  e 

6 

4    3 

6 

6    8 

4 

8  11 

6 

0    0 

4 

6    9 

4 

7    5 

4  17    7 
]  6  19    5 
I  4    9    0 
;      Nil 
I      Nil 

6  13    4     < 


*  DnloBB  otberwlse  stated,  all  shares  are  ftiUy  paid.     +  Interim  dividend. 


Bank  rate  of  Discount  3  per  cent..  May  9th,  1912 
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THE   AUSTRALASIAN   TRAMWAY  OFFIC 
ASSOCIATION. 


;£ 


con- 
<? 


We  have  had  sent  to  uh  a  copy  of  the  proceedmjfH  at  the  third 
annual  conference  of  the  above  A.sfiociation.  which  wa«  held  at 
Adelaide  on  October  SHt,  November  Ist,  2nd  and  3rd,  laat  year. 

Mr.  O.  W.  Brain,  M.I.E.E.,  electrical  engineer  to  the  New  South 
Wales  Government  Railways  and  Tramways.  Sydney,  presided,  and 
23  members  of  the  Association,  represenUtive  of  the  varions  tram- 
way undertakiH(rB  in  the  Commonwealth,  were  present. 

The  president,  in  his  openine  address,  stated  the  .\»»ociation 
represented  17  undertakinKS,  having'  £11.3'i7,.-.13  invested  in  them, 
with  an  annnrl  revenue  of  £3,182.065,  a  sUff  totallintr  12,461* 
employes  and  carryinif  over  471,000,(X>0  paaeenffers  per  year. 

He  then  went  on  to  consider  the  methods  in  use  on  the  Continent 
of  Europe  and  the  United  States  to  extend  the  area  of  service  by 
the  employment  of  hi[,'h  voltajres,  and  expressed  the  view  that  the 
1,000  or  1.200-volt  direct-current  method  was  the  one  best  fitted  to 
meet  Australian  needs.  . 

The  papers  read  at  the  conference  included  a  description  of  the 
Adelaide  tramways  system,  by  Mr.  W.  G.  T.  Gocdman,  M.I  C^. 
M.I.E.E.,  the  engineer  and  manager,  a  paper  on  Steel  Tvred 
Wheels  and  Axles,"  by  Mr.  F.  B.  Shenstone,  works  manaper.^  New 
South  Wales  Government  tramways,  and  another  on  the  "  Use  of 
Meters  on  Cars,"  by  Mr.  C.  H.  Wickham,  A.M.I.E.E.,  the  rollinjr 
stock  superintendent  of  the  Adelaide  tramways  system.  Two  papers 
were  then  presented  dealing  with  sinkinp  funds,  namely,  one  by 
Mr.  C.  A.  Smith,  accountant  to  the  Municipal  Tramways  Trust, 
Adelaide,  on  'Depreciation  and  Sinkinp  Funds,  '  and  one  by  Mr. 
W.  A.  Strangward,  secretary  to  the  Prahran  and  Malvern 
Tramways  Trust,  Victoria,  on  "Depreciation  Reserves  and 
Sinking  Funds."  This  latter  was  largely  a  reply  to  certain 
points  advocated  by  Mr.  Smith,  who  had  rather  minimised 
the  necessity  of  provision  for  obsolescence,  considering 
that,  like  earthquakes,  the  need  for  definite  provision  wa.s 
'  unnecessary.  Mr.  Strangward  took  exception  to  this,  maintaining 
that  it  was  a  real  and  important  risk  which  needed  special  pro- 
vision. He  instanced  his  own  company,  the  Melbourne  Tramways 
Trust,  which  had  at  the  moment  a  cable  system  costing  nearly 
two  millions,  which  it  was  proposed  soon  to  supersede  with  an 
overhead  electric  system.  Here  very  little  of  the  cable  cost  could 
be  utilised,  and  had  not  a  sinking  fund  for  this  purpose  been 
established  and  maintained,  which  would  go  far  towards  wiping 
out  the  cost  of  the  conversion,  the  financial  burden  to  be  borne  by 
the  electrified  system  would  be  very  onerous.  Mr.  Strangward  s 
contention  was  that  while  it  was  unnecessary  to  hand  <Jown  a 
tramway  system  to  the  next  generation  free  of  debt,  we  should 
certainly  endeavour  to  bequeath  to  our  successors  assets  to  the 
full  value  of  the  debt  thereon.  a  «  t  r  v 

The  last  two  papers  were  by  Mr.  James  Coghlan.  A.M.I. b.t-.. 
station  superintendent  at  the  Adelaide  Station,  on  -  The  Operation 
of  Steam  Turbines  and  Turbo- Alternators  ;"  and  by  the  secretary 
of  the  Association,  Mr.  S.  Russell  Booth,  secretary  of  the  Adelaide 
Tramways  Trust,  upon  "  Discipline."  In  view  of  events  following 
after  this  conference,  the  strike  at  Brisbane  and  the  claim  brought 
by  the  mens  Union  for  higher  wages  and  improved  conditions  of 
service,  it  is  interesting  to  note  the  spirit  animating  the  respon- 
sible officials  of  the  undertakings.  Mr.  Booth  pointed  out  the 
necessity  for  proper  training,  so  that  doing  the  correct  thing 
became  almost  a  habit,  thus  leaving  the  mind  freer  to  deal  witn 
emergencies.  The  importance  of  loyalty  and  obedience  were 
insisted  on,  and  the  effect  of  the  oVservance  of  these  not  only  on 
the  undertaking  but  on  the  individual  was  insisted  upon. 

The  writer  was  complimented  upon  the  tone  and  spirit  ot  tne 
paper,  various  speakers  emphasising  special  point,-»  of  the  subject. 
One  mentioned  how  personal  and  general  tidiness  had  much  to  do 
with  efficiency,  and  another  recommended  as  much  sympathy  ^ 
possible  between  all  grades  of  the  service.  In  his  reply,  Mr  Booth 
spoke  of  the  importance  of  cultivating  the  sympathetic  feeling  ol 
mutual  loyalty  and  help.  He  referred  to  the  club  they  had  estab- 
lished at  Adelaide,  with  its  special  rooms,  committees  on  which 
officials  and  workers  equally  served,  and  the  w-.y  in  which  the 
interchange  of  opinions  on  matters  of  mutual  interest  was  carried 
on  It  is  to  be  hoped  that  after  the  present  fights  are  over  the 
various  parties,  in  the  spirit  manifested  in  this  discussion,  will  bury 
the  hatchet,  and  endeavour  to  maintain  the  Australian  tramway 
systems  in  the  position  they  have  already  re.-iched  in  the  tramway 

world.  xt      D    I 

Various  votes  of  thanks  concluded  the  proceedings,  Mr.  V.  J. 
Pringle  remarking  that  he  considered  the  discussion  on  the  papers 
compared  very  favourably  with  those  at  similar  gatherings  at  home. 
Mr.  Goodman,  the  chief  engineer  and  general  manager  of  the 
Adelaide  Tramways  Trust,  was  elected  President  of  the  Association 
for  the  present  year,  and  Mr.  Badger,  of  the  Brisbane  Tramways 
Co.,  first  Vice-President.  It  was  arranged  that  if  possible  the 
next  conference  should  be  held  at  Brisbane. 


Stow-on-tUe-Wold    Lijrhfing:.— The     Rural    Electric 

Supply  Co.  hag  applied  to  the  R.D.C.  for  permission  to  use  overhead 
lines  for  the  supply  of  current  to  Bourton-on-the-Water,  where 
promises  to  take  current  equivalent  to  between  500  and  600  lights 
have  been  given.  Over  500  persons  signed  in  favour  of  the  request 
being  granted,  but  the  Council  has  referred  the  matter  to  a  parish 
meeting  for  approval 


Acton  Electricity  Supply.— Councillor  G.  W.  Page  has 

again  been  elected  chairman  of  the  Electricity  Committee,  and 
negotiations  are  being  continued  with  the  Metropolitan  Electric 
Supply  Co.  in  respect  to, questions  of  finance  in  dispute,  respecting 
the  terms  of  the  transfer  to  the  companyof  theCouncils  undcrtekirg 
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*B  USES  OF  COPPER-CLAD  IRON  WIRE. 


In  view  of  the  high  cost  of  copper  on  the  one  hand,  and 
the  liability  to  corrode  of  iron  or  steel  on  the  other,  it  is  not 
surprising  that  numerous  attempts  have  been  made  ^  to 
protect  steel  wire  from  the  effects  of  atmosphere  by  giving 
it  a  copper  coating  and  to  use  this  for  many  purposes  where 
copper  wire  has  been  considered  essential,  more  especially  in 
connection  with  electric  transmission  work.  Some  of  these 
attempts  have  not  proved  successful,  but  the  duplex  wires 
manufactured  on  the  Monnot  patent  have  demonstrated  their 
value  to  such  an  extent,  that  it  is  worth  while  referring 
briefly  to  some  of  the  experiments  and  tests  which  have  been 
made  on  such  wires  by  the  Duplex  Metal  Co.,  of  Chester, 
Pennsylvania,  and  the  experts  who  have  been  interested  in 
the  subject. 

Before  doing  this  it  may  be  interesting  to  mention  one  or 
two  of  the  earlier  attempts.     The  first  was  probably  made  by 
Farmer  and  Milliken,  who  wrapped  a  copper  strip  round  a 
steel  wire  and  then  tinned  the  complete  wire.     This  was  not 
much  used  commercially.     In  1880  Martin  in  France  made 
bi-metallic  wire  by  the  method,  it  is  believed,  of  casting  a 
sleeve  of  copper  round  the  middle  of  a  steel  ingot,  heating 
the  combination  and  passing  it  through  rolls,  so  that  the 
copper  spread  in  both  directions  of  the  steel,  producing  a  rod 
which  was  afterwards  drawn  into  wire.     The  cost  of  produc- 
tion was  probably  fairly  high.     In  1883  bi-metallic  com- 
pound wire  was  formed  by  electro-depositing  copper  on  steel 
wire.     This,  however,  was  not  equal  to  a  weld,  and  electro- 
lytic effects  were  observed.    Moreo^•er,  the  cost  of  deposition 
is  somewhat  high.     A  practical  improvement  on  Martin's 
work  was,  however,  achieved  by  Monnot,  who  established 
the  company   mentioned  above  in    1905   to  manufacture 
billets   of   compound    metal   under   his    patents,   weighing 
20  lb.  each.     At  the  present  day  these  billets  are  made  of 
800  lb.    weight.       The    process    of     manufacture     is    to 
take  steel   billets  of  any  suitable   composition,  which  are 
rolled   to  5^^   in.  round,  and   the  bar   is  cut  into  2 6 -in. 
lengths.      The   ends   of  these  billets  are  then  drilled  and 
tapped,  and  after  being  pickled  and  washed,  the  billets  are 
given   a  preheating.      The  billet  is   then   drawn  inside  a 
tube  by  means  of  a  rod  and  a  bushing   screwed   into  the 
billet.     This  rod  slides  up  and  down  in  the  centre  hole  of 
a  three-jawed  chuck  which  holds  the  tube  and  centres  the 
billet  in  it.     A  steel  flange  is  then  screwed  on  to  the  bottom 
of  the  billet,  forming  with  the  tube  a  mould  in  which  the 
billet  is  the  core.     The  mould  and  billet  are  carried  to  a 
furnace  of  special  design  containing  specially-prepared  molten 
copper.     The  billet  with  its  attached  flange  is  then  lowered 
out  of  the  tube  into  this  copper,  being  kept   there   for  a 
sufficient  time   to  wet  the  surface    of  the    steel  and  form 
with  it  an  alloy.     When  the  reaction  has  reached  a  certain 
point    the  billet    is    drawn    into    the  tube  again  and  the 
whole  is  carried  to  a  second  furnace  of  the  pit  type,  whose 
pots  contain  the  purest  commercial  copper.     The  tube  with 
its  contained  billet  is  lowered  into  the  crucible  ;  the  molten 
copper  rushes  in  through  two  openings  in  the  top  of  the 
tube,  unites  with  the  alloyed  areas  and  fills  the  mould.    The 
tube  is  then  withdrawn   from  the  crucible,  and  when  the 
copper  is  set,   the  chuck,  rod  and  flange  are  unscrewed, 
the  copper-clad  billet  is  pushed  out  of  the  mould,  and  after 
the    necessary    preliminary    heating,  it    is    rolled  to   any 
required  size  and  shape  in  a  manner  generally  similar  to  the 
way  in    which   steel  is  handled.     In  connection  with  this 
process,  for  the  particulars  of  which  we  are  indebted  to  an 
article   by   Mr.   W.    Tassin,  in  the  Chemical  Engineer  of 
July,  1910,  it  may  be  said  that  although  there  is  a  differ- 
ence between  the  physical  properties  of  copper  and  steel,  the 
two  metals  when  welded  by  this  process  flow  practically  as 
one,  and  the  proportional  areas  of  copper  and  steel  remain 
practically  constant  from  the   larger  to  the  smaller  passes 
in  the  rolls.     There  is  a  considerable  amount  of  expense  in 
crucibles,  fuel,  copper  refining,  copper  lost  as  oxide,  steel 
lost  in  oxide  and  scrap,  and  in  addition  the  metal  has  to  be 
rolled  very  carefully,  ard  the  drawing  costs  more  than  twice 
as  much  as  that  of  the  copper  wire,  if  not  for  any  other 
reason  than  that  of  speed.     In  spite  of  this,  however,  it 
appears  quite  evident  that  the  duplex  wire-  thus  formed  is 
well  worth  the  attention  of  electrical  engineers. 


50,825  lb.  per  eq.  in. 
66,675 


As  regards  the  physical  constants  of  the  material,  some 
tests  made  by  the  Ordnance  Department  of  the  United  States 
Army  at  the  Watertown  Arsenal,  Massachusetts,  give  the 
following  figures  : — 

True  elastic  limit 

.Tohnson  elastic  limit 
Modulus  of  elasticity  before  stressing     ...  21,400.000  lb. 
Modulus  of  elasticity  after  stressing       ...  22,637,500   „ 
Tensile  strength    per    square  inch   after 

repeated  stresses  90,275   „ 

Some  similar  samples  were  also  sent  to  the  National 
Physical  Laboratory,  Teddington,  where  the  modulus  of 
elasticity  was  determined  to  be  23,100,000  lb.  per  square 
inch,  while  the  linear  coefficient  of  expansion  for  1°  C.  was 
found  to  be  0*000012.  This  is  only  two-thirds  that  of 
copper  and  half  that  of  aluminium,  and  owing  to  this  small 
coefficient  of  expansion,  combined  with  high  elastic  limit,  it 
will  be  seen  that  very  favourable  conditions  as  to  small 
variations  in  sag  with  great  variations  in  temperature  can 
be  obtained.  Where  river  crossings  and  power  spans  are 
under  consideration  special  calculations  have  to  be  made, 
taking  into  account  the  loads  of  sleet  and  wind,  for  which 
provision  has  to  be  made,  but  for  ordinary  telephone  service, 
for  example,  where  pole  spacing  usually  is  40  to  the  mile,  it 
appears  to  be  quite  safe  to  use  an  increased  span  of  50  per 
cent,  to  100  per  cent.,  this  giving  fully  as  strong  a  line  with 
copper-clad  wire  as  is  obtained  with  ordinary  galvanised 
wire  on  the  present  spacing.  For  bond  wire  and  other 
special  uses,  the  Monnot  wire  is  annealed,  and  it  is  then 
almost  as  pliable  as  soft-drawn  copper  wire.  Bare  copper- 
clad  wire  can  be  produced  in  this  way  in  practically  any  form 
in  which  copper  wire  is  made,  that  is  to  say,  it  may  be  either 
round,  square,  elliptical  or  flat.  The  only  exception  to  this 
is  the  grooved  trolley  wire  used  in  tramway  undertakings, 
inasmuch  as,  in  forming  the  groove,  it  is  necessary  so  to 
gouge  out  the  copper  that  it  is  cut  through  to  the  steel. 
Although  probably  the  wire  would  wear  out  before  appre- 
ciable corrosion  occurred,  it  is  necessary  to  point  out  this 
exception.  Unless  otherwise  specified,  the  bare  wu'e  is  always 
drawn  hard,  so  as  to  give  the  highest  possible  tensile  strength. 
In  addition  to  bare  wire,  stranded  products  are  also  made. 
These  are  of  two  grades,  electrical  and  mechanical.  For 
the  latter  the  same  guarantee  is  given  as  for  copper  wire  for 
mechanical  purposes  as  regards  strength,  weld  and  non- 
corrosion,  while  for  electrical  purposes  conductivity  is  also 
guaranteed.  Weather-proofing  and  insulation  can  be 
accomplished  by  the  ordinary  methods,  and  if  care  is  used 
in  tinning  there  is  no  difficulty  in  applying  rubber 
insulation. 

Some  particulars  of  the  regular  specification  for  40  per 
cent,  copper-clad  steel  wire  may  be  interesting.  The  test  of 
the  weld  is  that, the  wire,  when  broken  by  torsion,  shows  no 
separation  of  the  copper  from  the  steel.  Similarly,  if  the 
wire  is  broken  by  repeated  bending,  or  if  it  is  heated  to  a 
dull  red  and  then  quenched  with  iced  water,  there  shall  be 
no  separation  of  the  two  metals.  In  the  wire  rod  before 
drawing,  when  the  surface  is  properly  polished  and  etched, 
the  alloy  film  is  distinctly  visible  under  a  microscope.  The 
wire  in  all  shapes  is  free  from  all  surface  imperfections  not 
consistent  with  the  best  commercial  practice,  and  is  accurate 
in  diameter.  The  permissible  variations  from  normal 
diameters  are  for  wires  ^^-in.  and  larger  in  diameter,  1  per 
cent,  over  or  under ;  for  wire  tV-ii^-  to  -J-in.  in  diameter, 
H  per  cent,  over  or  under,  and  for  wire  less  than  iV-iO' 
diameter  2  per  cent,  variation  is  permitted.     The  breaking 


Diameter 

Breaking 

Diameter 

Breaking 

in  inches. 

weight. 

in  inches. 

weight. 

0-460 

10,000 

0-128 

1,200 

0-410 

8,300 

0-114 

975 

0-365 

6,850 

0-102 

800 

0-325 

5,700 

0-091 

650 

0-289 

4,800 

0081 

510 

0-258 

4,000 

0-072 

410 

0-229 

3,200 

0-064 

330 

0-204 

2,600 

0-057 

250 

0-182 

2.200 

0-051 

200 

0-162 

1,800 

0-045 

165 

0-144 

1,4.50 

0040 

130 

weight  of  90  per  cent,  of  the  coils  tested  must  be  at  least 
iH^ual  to  the  value  etated  in  the  table  above,  while  the 
remaining  1 0  per  cent,  of  the  coils  are  not  allowed  to  be 
more  than  5  per  cent,  below  these  values ;  the  breaking 
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weight  of  tiuned  wire  is  taken  at   90  per  cent,  of  the  values 
given  in  the  table  on  the  previous  page. 

For  electrical  purposes  the  conductivity  is  determined 
by  resistance  measurements  at  a  temperature  of  75'^  F. 
The  conductivity  of  40  per  cent,  copijer-clad  steel  wire  is  to 
be  35  per  cent,  of  that  of  the  same  size  and  length  of  copper 
wire.  For  :iO  per  cent,  material  the  conductivity  may  be  as 
low  as  2r>  per  cent.,  while  for  47  per  cent,  material  the 
minimum  conductivity  is  45  per  cent,  of  the  same  size  and 
length  of  copper  wire. 

It  will  be  interesting  to  make  a  resume  of  the  practical 
uses  of  this  wire.  For  telephone  work  copper  wire  will  not 
be  absolutely  displaced  by  it.  For  very  long  toll  lines  and 
for  small  wiring  cable  copper  is  still  the  best  material  ;  but 
in  open-line  distribution  money  can  be  saved  by  using  a 
smaller  copper-clad  wire  instead  of  standard  copper,  so 
making  a  saving  of,  perhaps,  40  or  50  per  cent,  in  first  cost, 
while  obtaining  greater  strength  than  is  furnished  by  copper  ; 
or  an  equal  size  of  copper-clad  wire  can  be  used  with  a  first- 
cost  saving  of  10  or  15  per  cent.,  with  a  reduction  of  main- 
tenance cost  of,  at  least,  75  pei'  cent. 

For  subscribers'  connections  the  copper-clad  twisted  pair 
is  claimed  to  show  a  saving  in  first  cost  over  standard  copper, 
the  copper-clad  having  the  same  strength  as  copper,  while 
weighing  less  than  half  as  much,  and,  owing  to  its  smaller 
size,  supporting  easily  a  greater  weight  of  sleet  than  copper 
will.  The  difference  of  weight  means  a  large  saving  in  the 
cost  of  handling  the  wire.  As  compared  with  galvanised 
iron  wire,  it  will  be  seen  that  no  allowance  need  be  made  on 
the  duplex  metal  for  loss  of  strength  due  to  rust. 

For  telephone  lines  up  to  at  least  200  miles  No.  9  Brown 
and  Sharpe  gauge  copper-clad  wire  gives  practically  perfect 
results,  costs  less  than  copper,  and  is  stronger,  and  the  Great 
Northern  Railway  system  of  America  has  installed  this  size 
of  duplex  wiring  for  telephone  train  dispatching.  This 
means  nearly  9,000  miles,  or  1,800,000  lb.  of  duplex  metal. 

In  addition  to  this,  duplex  wire  is  rapidly  becoming 
standard  material  for  municipal,  fire,  and  police  telegraphs. 
The  City  of  New  York  has  several  hundred  miles  in  use, 
some  of  which  have  been  at  work  for  over  three  years,  the 
importance  of  a  strong  wire  for  this  purpose  being  recog- 
nised. Other  cities  are  following  this  example,  the  decision 
not  being  reached  on  a  cost  basis,  but  on  account  of  strength. 
Over  80  railways  in  the  United  States  are  using  copper-clad 
duplex  metal  wires  in  their  signal  systems,  where  the 
mechanical  strength  of  the  duplex  metal  wire  has  shown 
itself  superior  both  to  copper  and  to  galvanised  wire.  For 
bond  or  tie-wires  it  is  being  largely  adopted,  as  the  difference 
of  conductivity  between  these  bonds  and  those  of  galvanised 
iron  is  most  apparent.  While  the  first  cost  of  the  copper- 
clad  bond  is  much  above  that  of  tlie  galvanised  type,  the 
difference  is  made  up  in  a  short  time  by  the  saving  in  cost 
of  current.  The  bonds  can  be  made  theft-proof  by  sherard- 
ising  them  in  order  to  produce  a  surface  exactly  like 
galvanised  iron  bond- wire. 

The  principal  uses  for  the  wire  which  will  interest  elec- 
trical engineers,  however,  are  in  connection  with  electric 
power  transmission  and  electric  railways.  As  regards  the 
former  purpose,  copper-clad  wire  was  first  used  as  a  guard- 
wire  for  lightning  protection,  inasmuch  as  galvanised  wire, 
when  used  for  this  purpose,  rusted.  When  copper  was 
tried,  it  was  found  that  the  usual  span  in  power  transmission 
required  an  excessivdy  large  size  of  copper  in  order  to 
sustain  its  own  weight.  Copper-clad  wire  then  came  into 
use  over  river  crossings.  The  Great  Western  Power  Co.,  in 
California,  has  had  in  service  for  over  two  years  seven 
3,10U-ft.  spans  and  seven  2,60(»-ft.  spans  of  this  wire. 
Later,  in  1909,  the  Canadian  Niagara  Power  Co.  utilised 
the  metal  in  four  4,0()0-ft.  spans  to  cross  the  Niagara  River, 
w  hile  a  year  later  1 6  more  spans  were  used,  owing  to  the 
fact  that  no  other  material  ever  stood  up  so  well  under  the 
conditions  of  service  in  this  locality.  For  telephone  line 
service,  for  generating  stations  and  distributing  stations,  a 
great  deal  of  duplex  wire  has  been  used,  because  it  can  be 
strung  on  to  the  poles  carrying  the  transmission  line,  whereas 
if  bare  copper  were  used  it  would  be  necessary  to  run  a 
separate  line  to  carry  it.  Many  secondary  circuits  running 
from  transformers  to  consumers  carry  so  little  current  that 
the  copper  wire  used  is  based  on  strength,  and  not  on  resist- 
ance.    In   such    places  copper-clad   wire  can   be   used   to 


great  advantage,  and,  in  addition  to  this,  a  gret^ 
series  arc  and  series  iof^andescent  circuita  ar- 
operated  with  duplex  wire,  the  requisite  here  als^.  '•  . 
strength,  and  not  conductance.  In  electric  railways.  L«..-..dts 
telephone  and  signal  lines,  it  is  found  that  copper-clad  wire 
is  especially  useful  for  curves,  as  its  high  strength  permita 
the  curve  to  be  kept  up  tight,  while  it  wears  aVxjut  half  as 
fast  as  copper.  It  has  l^een  used  on  the  Williamsburg 
liridge,  connecting  New  York  with  Brooklyn,  and  before  the 
company  mentioned  sold  a  foot  of  trolley  wire,  3,000  ft. 
of  No.  4  It  and  S  gauge  duplex  wire  had  been  used  by 
800,000  cars  on  this  route.  In  places  of  dense  traffic  the 
slow  wearing  property  of  the  duplex  metal  wire  Vjecomes  very 
valuable,  because  in  such  cases  a  break  in  the  wire  means 
stoppage  of  the  cars  or  trains,  which  again  means  a  heavy 
loss  of  money.  For  high-speed  transit,  although  copper-clad 
wire  has  increased  resistance,  its  good  wearing  properties 
are  most  valual)le,  and  it  has,  therefore,  in  many  cases  been 
found  advisable  to  increase  the  section  of  the  feeders,  in  order 
to  compensate  for  the  increased  resistance  of  the  duplex 
metal,  and  at  the  present  time  copper-clad  trolley  wire  is  in 
use,  or  under  test,  by  over  20o  electric  traction  systems  in  the 
United  States. 

From  the  above  notes,  therefore,  it  is  evident  that  a 
distinct  development  in  the  materials  for  electric  power 
transmission  has  been  obtained  by  Mr.  ^lonnot's  invention, 
and  in  view  of  the  increasing  use  of  overhead  transmissions 
for  heavy  power  purposes,  it  is  highly  advisable  that  British 
engineers  should  take  into  consideration  the  possibilities  of 
this  material. 


REVIEWS. 


The  Induction  Motor.     By  B.  F.  Bailey.     London  :  Hill 
Publishing  Co.,  Ltd.     Price  10s.  Gd.  net. 

The  author  in  his  preface  admits  the  existence  of  many 
excellent  works  dealing  with  the  induction  motor,  and 
proceeds  to  justify  the  issue  of  his  own  book  on  the  subject 
by  the  following  rather  vague  and  involved  sentence  :  '*  The 
endeavour  has  been  to  produce  a  work  that  will  have  the 
greatest  possible  value  for  those  who  wish  to  inform  them- 
selves more  fully  regarding  the  theory  of  the  induction  motor 
than  they  can  by  studying  the  elementary  text-books,  but 
who,  at  the  same  time,  do  not  care  to  go  too  deeply  into  the 
theoretical  aspects  of  the  question." 

The  reviewer  is  inclined  to  take  this  sentence,  in  which 
the  author  summarises  his  purpose,  as  being  typical  of  his 
execution  also.  The  chief  defects  of  the  book  (and  such 
defects  cannot  be  unimportant  when  they  are  found  in  a 
text-book  intended  for  the  use  of  students)  are  a  general 
looseness  in  style  and  in  reasoning  and  a  tendency  to  deal  in 
generalities  in  a  way  which  makes  it  difficult  for  the  reader 
to  gather  either  clear  ideas  or  exact  knowledge.  In  this 
connection,  one  more  passage  may  be  ijuoted  from  the 
preface.  "It  is  the  writer's  belief  that  nine-tenths  of  the 
trouble  experienced  by  many  people  in  studyirg  the  action  of 
electrical  machinery  comes  from  the  lack  of  a  clear  idea  of 
the  elementary  physical  actions.  An  attempt  is  made  to 
apply  mathematical  reasoning  to  the  problem  before  this 
understanding  is  obtained,  and  the  result  is  a  meital  haze, 
which  is,  perhaps,  never  dissipated."  It  has  seemed  to  the 
reviewer  that  it  is  just  in  the  explanation  of  the  physical 
actions  that  the  author  is  least  successful,  and  tliat  the 
last  sentence  which  has  been  quoted  might  be  applied  not 
unfairly  to  the  more  theoretical  parts  of  the  author's  own 
book. 

The  first  chapter  deals  with  the  elementary  theory  of  the 
induction  motor  and  leads  up  to  a  simple  vector  diagram  of 
the  currents,  voltages  and  fiuxes  of  the  motor.  The  theory 
is  presented  in  a  rather  general  form  of  discussion,  which 
would  be  much  helped  by  a  better  selection  of  diagrams  and 
more  exact  reasoning.  A  good  diagram  and  more  concrete 
presentation  of  the  matter  would  have  made  impossible  such 
statements  as  the  following  (p.  18):  "  As  soon  as  we  put 
load  on  a  motor,  current  is  produced  in  the  rotor,  and  this 
current  tends  to  produce  a  flux  through  the  air-gap.     This 
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ufd  be  in  the  same  direction  as  the  rotor  current,  and 
<quently  nearly  at  right  angles  to  the  main  flux.'".    Is 
.oh  a  statement  as  this  calculated  to  promote  "  a  clear  idea 
of  the  elementary  physical  actions  ? " 

The  second  chapter  carries  the  theory  further,  and  in  it  is 
developed  a  more  complete  form  of  diagram  for  the  motor, 
in  which  the  losses  are  taken  into  account.  The  diagram  is 
practically  equivalent  to  the  Heyland  form,  but  with  the 
modifications  which  are  usually  found  in  American  text- 
books. Whatever  may  be  said  in  favour  of  the  Heyland 
diagram  from  the  point  of  view  of  its  utility  in  practice,  it 
can  hardly  be  described  as  likely  to  give  "  a  clear  idea  of 
the  elementary  physical  actions  "  of  an  induction  motor  to  a 
student,  without  a  much  more  careful  introduction  than  we 
find  in  this  book. 

In  this  chapter,  again,  we  find  statements  which  are  cal- 
culated to  produce  entirely  wrong  impressions  on  the  student's 
mind.  Thus,  on  page  17,  we  read  "  For  example,  it  will 
be  evident  at  once  (it  was  not  evident  at  all  to  the  reviewer) 
that  doubling  the  number  of  turns  on  the  rotor  and  at  the 
same  time  making  the  cross-section  of  the  conductors  half  as 
great,  would  in  no  way  change  the  characteristics  of  the 
machine.  Hence,  in  general  we  are  at  liberty,  in  developing 
the  theory,  to  choose  the  ratio  of  the  rotor  to  stator  winding, 
which  gives  the  simplest  ratio.  For  this  reason  we  choose 
the  ratio  of  one  to  one."  Accordingly,' the  diagram  which 
is  to  show  the  behaviour  of  the  induction  motor  is  con- 
structed for  a  motor  having  equal  turns  in  the  stator  and 
rotor  windings.  This  would  be  quite  legitimate,  if  its 
application  to  a  real  motor  having  a  different  ratio  of 
windings  were  subsequently  explained.  How  completely  the 
author  has  forgotten  the  real  motor,  and  how  far  he  has  con- 
fused actual  conditions  with  hypothetical  ones,  is  shown  in 
the  definition  which  he  gives  for  the  leakage  coefficient  of 
an  induction  motor  on  page  2G.  He  defines  this  coefficient  as 
**  the  ratio  of  the  magnetising  current  to  the  rotor  current 
of  the  motor  with  the  rotor  locked,  and  assuming  that  the 
rotor  has  only  reactance  and  no  resistance."  This  defini- 
tion could  only  be  correct  for  his  ideal  motor,  and  is 
absolutely  untrue  and  misleading  when  offered  as  a  general 
statement. 

The  measurement  of  torque  in  terms  of  units  called 
"  synchronous  watts  "  has  often  been  criticised  as  tending  to 
produce  confusion  between  units  of  power  and  units  of 
torque,  which  are  of  different  dimensions.  What  would  the 
critics  have  to  say  of  the  following  sentence  (page  24)  ? 
"The  mechanical  output  of  the  motor  is  evidently  d  (1  —  s), 
where  d  is  the  synchronous  torqiie."  It  is  to  be  remembered 
that  the  factor  (1  —  s)  is  here  a  pure  numeric,  s  being  the 
slip  expressed  as  a  fraction.  No  hint  is  anywhere  given  that 
power  and  torque  cannot  be  measured  in  the  same  units,  and 
that  they  can  only  have  a  numerical  equality. 

Chapter  IV  deals  with  starting  devices,  and  in  it  are 
described  and  illustrated  a  number  of  forms  of  starters, 
auto-transformers  and  protective  devices.  There  follow 
chapters  on  variable-speed  motors,  general  considerations 
relating  to  design,  an  example  of  a  design,  special  types  of 
motors,  single-phase  motors  and  single-phase  commutator- 
type  motors.  These  chapters  contain  a  good  deal  of 
interesting  information,  most  of  which  is,  however,  easily 
available  from  other  sources,  while  its  presentation  has  hardly 
sufficient  merit  to  form  a  strong  recommendation  for  the 
author's  work. 

The  book  will,  perhaps,  prove  more  useful  to  American 
readers  than  to  readers  here,  on  account  of  the  illustrations 
of  American  apparatus  which  it  contains.  In  this  country, 
the  reviewer  does  not  anticipate  that  it  will  meet  with  a 
wide  circulation,  or  that  it  will  fill  any  general  want. 


raentary  matter  occasionally  interspersed.  In  later  sections 
of  the  volume  greater  practical  knowledge  might  safely 
have  been  assumed  in  a  number  of  places.  The  expert 
operator  would  probably  appreciate  a  wider  and  more 
critical  treatment  of  the  arrangement  of  transmission 
circuits  than  is  actually  given  in  Chapter  II.  The  descrip- 
tions of  individual  systems  of  working  are  well  arranged  and 
most  instructive.  There  seems  no  reason  why  the  variometer 
notes  (pp.  i)l-2),  should  not  be  included  in  Chapter  IV. 
Improved  forms  of  condensers  and  other  accessory  apparatus 
might  have  been  discussed  at  greater  length,  and  there  are 
quite  a  number  of  new  detectors  which  should  have  received 
some  mention.  More  attention  should  have  been  paid  to 
the  selection  of  telephone  receivers  and  the  conditions  for 
maximum  sensitivity,  and  examples  might  well  have  been 
given  to  enable  operators  to  design  inductances,  &c.,  for 
temporary  or  permanent  use. 

Military  wireless  sets  are  well  treated,  but  no  information 
is  given  concerning  the  numerous  special  equipments  recently 
designed  for,  and  adopted  by,  fishing  vessels,  &c.  In  a 
later  edition  the  author  will  probably  deal  with  wireless  tele- 
phony ;  this  subject  is  already  of  great  interest  to  every 
wireless  operator,  and  there  can  never  be  any  such  distinction 
between  wireless  tek'graphy  and  telephony  as  exists  between 
the  two  means  of  communication  over  wires. 

We  should  have  liked  more  information  concerning 
directive  wireless  telegraphy  and  more  definite  particulars 
regarding  the  relative  merits  of  various  detectors  and  the 
relationship  between  transmitting  power,  aerial  dimensions 
and  distance  of  effective  transmission. 

The  book  is  admirably  illustrated,  and  has  a  serviceable 
index.  The  tables  and  curves,  &c.,  in  the  appendices  are 
most  useful,  and  the  list  of  stations  (transmitting  commercial 
messages),  with  their  code  calls,  ranges,  wave  lengths  and 
hours  of  attendance  will  be  much  appreciated  by  users.  A 
complete  list  of  all  wireless  stations  of  any  importance,  pre- 
ferably illustrated  by  a  map,  would  be  very  valuable. 

We  are  inclined  to  think  that  some  of  the  matter  included 
in  the  text  will  be  redundant  so  far  as  operators  are  con- 
cerned, though  it  will  be  quite  necessary  and  interesting  to 
the  general  reader.  With  regard  to  the  log-book  which 
forms  such  a  feature  of  the  volume,  this  is  quite  useful,  but 
many  operators  will  prefer  an  independent  log  volume,  and 
we  question  whether  the  cost  of  inclusion  of  the  log  sheets 
might  not  better  have  been  devoted  to  expanding  the  infor- 
mation given  in  the  book  itself  (for  example,  in  quoting 
quantitative  data  drawn  from  the  author's  experience, 
standard  results  to  be  expected  in  working,  and  so  on).  If 
the  log-sheets  are  retained  in  later  editions,  the  width  of  the 
columns  might  well  be  increased  by  sacrificing  some  of  the 
present  marginal  allowance. 


Radio- Telegraphists'  Guide  and  Log-Book.  By  W.  H. 
Marchant.  London  :  Whittuker  &  Co.  Price  4s.  6d. 
net. 

The  author's  object  has  been  to  provide  a  book  useful  to 
those  engaged  in  the  practical  operation  of  wireless  stations, 
and  in  this  he  has  succeeded.  The  introductory  chapter 
surveys  the  principles  and  developments  of  wireless  tele- 
graphy. Possibly  the  author  assumes  too  great  familiarity 
with  the  subject  in  parts,  at  least  as  judged  by  the  ele- 


Manual  of  Wireless  Telegraphy  for  the  use  of  Naval  Elec- 
tricians. By  CoMMANDLR  S.  S.  RoBisoN.  London  :  S. 
Rentell  &  Co.,  Ltd.     Price  7s.  G.  net.     Second  Edition. 

The  information  given  in  this  work  of  212  pages  has  a 
distinct  leaning  towards  the  practical  working  side  of  the 
subject,  and  should,  therefore,  fill  a  requirement  much  felt 
in  the  literature  of  wireless  telegraphy.  It  is  primarily  in- 
tendad  for  use  in  the  U.S.  Naval  Institute,  and  it  is  this 
particular  field  of  usefulness  that  the  author  has  had  mainly 
in  mind  in  framing  the  work.  It  is,  therefore,  to  a  large 
extent  a  set  of  instructions  as  to  the  manner  of  construction 
and  use  of  wireless  installations,  together  with  a  sufficient 
amount  of  technical  information  and  theoretical  matter  to 
render  the  whole  an  intelligent  and  concise  explanation  of 
the  subject.  Details  of  working  adjustments  and  tests  are 
fully  treated.  The  work  has  been  considerably  revised  and 
added  to  by  Dr.  Austin,  and,  as  a  result,  its  value  has  been 
much  enhanced  since  its  first  publication. 

Some  of  the  diagrams,  especially  those  relating  to  the 
disposition  of  lines  of  electric  and  magnetic  flux,  are  crude 
and  wanting  in  accuracy,  but  on  the  whole  the  illustrations, 
of  which  there  are  some  115,  are  good  and  clear. 

A  chapter  on  wireless  telephony,  and  appendices  of  useful 
electrical  tables  and  data,  form  features  of  the  work.  The 
latter  are  much  fuller  than  usual  in  -a  orks  on  wireless  tele- 
graphy, and  are  of  a  very  useful  character. 
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Tho  work  has  much  to  commend  it,  and  shonld  be  specially 
useful  to  those  concerned  in  the  prnctical  operation  of  wireless 
telejfraph  sLation.*!. 

Chiii)t<'r  V  on  tninsinitters  is  (;'<pc(;iaily  good,  and  descrilxis 
Various  methods  involving  the  use  (jf  modern  rotating  spark- 
gaps  giving  musical  transmission.  Chapter  VII  on  installn- 
tion  and  adjustments  is  also  a  commendable  one. 


hipuimu  and  Motor  Atfendanfs  and  their  Marhines.  By  F. 
Hroadhknt.  Sixth  Edition.  London:  S.  Rentell  *  Co. 
Price  Is.  (»d.  net. 

In  revising  this  book  the  author  has  rewritten  the  intro- 
ductory chapters,  those  on  starting  and  controlling  switches, 
on  testing  motors  for  horse-power  and  on  a.c.  motors.  The 
addition  of  information  on  accumulator  charging  and  the 
paralleling  of  alternators  has  increased  the  value  of  Chapter 
H,  but  a  short,  independent  chapter  on  accumulators  and 
their  charging  would  be  preferable  to  the  present  arrange- 
ment. In  the  next  edition  it  would  be  well  to  give  attention 
to  the  arrangement  and  care  of  the  special,  more  or  less, 
"  automatic  "  house  lighting  equipments  which  are  gaining 
such  popularity. 

(Jhapter  .').  on  choosing  a  dynamo  or  motor,  might  with  ad- 
vantage include  notes  on  the  considerations  governing  the 
choice  of  type  of  winding.  The  information  in  Chapter  1  might 
well  be  distributed  between  Chapters  (I  and  8,  and,  by  collecting 
all  the  notes  on  faults  and  breakdowns  in  one  place,  consider- 
able space  might  be  saved  without  detracting  from  the 
importance  which  is  rightly  attached  to  this  subject,  and 
without  sacrificing  the  clearness  and  accessibility  of  the 
information  presented. 

The  new  chapter  on  the  brake  horse-power  of  motors  deals 
with  the  subject  in  a  manner  admirably  suited  to  the  class 
of  readers  concerned.  A  few  simple  diagrams  would 
undoubtedly  facilitate  the  comprehension  of  the  otherwise 
excellent  notes  on  the  principles  of  alternating-current 
motors  :  repulsion  and  single-phase  commutator  motors 
deserve  rathei'  longer  treatment  than  is  actually  given,  space 
foi'  such  additional  matter  being  found  by  reducing  the  size 
of  a  number  of  the  present  line  blocks.  The  illustrations  in 
the  new  edition  are  exceptionally  clear  and  useful  :  most  of 
the  half-tone  blocks  have  been  omitted,  but  of  the  remainder 
there  are  still  a  few  which  might  well  yield  place  to  more 
instructive  material.  Throughout  the  book,  the  matter  on 
theory  and  general  principles  is  clear  and  sufficient  for  the 
end  in  view.  The  information  presented  is  thoroughly  prac- 
tical, and  the  volume  can  be  cordially  recommended  to  all 
dynamo  and  motor  attendants.  The  author  and  publishers 
are  to  be  congratulated  on  producing  so  valuable  a  treatise  at 
so  low  a  piice. — R.  E,  N. 


BIRDS    AND    HIGH-TENSION    LINES. 


Bv  Wm.  MANKTELOW 


TuKRK  are  still  large  numbers  of  birds  killed  outright,  oi-  so 
far  incapacitated  that  they  die  of  starvation,  by  injuries 
received  in  collis'on  with  telegraph  wires.  lindoubtedly 
there  are  relatively  fewer  fatalities  now  than  in  the  early 
days  of  the  telegraph  (demonstrating  a  gradual  instinctive 
avoidance  of  the  danger  by  birds),  but  heavy  toll  is  still 
demanded  among  partridges,  pheasants,  snipe  and  such 
species,  despite,  the  practice  of  hanging  small  metal  plates  on 
the  wires  to  make  them  more  visible  in  game  districts. 

A  more  insidious  danger  to  bird  life  is  now  to  be  found  in 
the  high-tension  electric  transmission  wires,  which  are 
rapidly  enmeshing  *».very  civilised  country.  Tho  old  collision 
risk  still  exists,  though,  if  anything,  in  a  less  degree,  for  the 
larger  wires  are  more  readily  discerned  than  telegraph  con- 
ductors ;  but  the  special  danger  occurs  when  the  bird  alights 
on  or  rises  from  the  wires.  How  popular  telegraph  wires 
are  as  resting-places  for  all  birds  and  as  assembly  centres 
for  migratory  species  need  hardly  be  mentioned.  On  these 
wires  the  birds  incur  no  special  risk,  but  if  when  settling  on 
or  rising  from  high-tension  lines  they  happen  to  touch  two 
wires  simultaneously,  instant  death  is  their  reward.     In  the 


case  of  extra-high-tension  lines,  the  distance  between  con- 
ductorfl  is  usually  too  great  for  luch  simnltantooa  connectioD 
to  \n:  effected,  but  the  overall  %\mi  of  even  comparatively 
small  birds  w  surpri.singly  large,  and  is  quite  ""in-.,,. . ,  ^^ 
l)ri<lg(;  the  distance  lK.'tween  line**  at  a  sufficient  :.».^ 

of  potential  to  inflict  a  fatal  shock.  Ironically  enough, 
birds  probably  regard  these  linea  as  specially  safe,  owing  to 
their  exceptional  height  from  the  earth  arifi  their  liumaT* 
enemies. 

On  a  typical  Oerman  overland  transmission  route,  dearl 
birds,  varying  in  number  from  twf.  or  three  up  to  20  or 
more,  were  found  in  groups  at  the  feet  of  the  varioon 
supporting  poles  and  towers  (which  offer  a  specially  tempting 
perch).  The  larger  birds  are,  of  course,  specially  liable  to 
destruction  ;  starlings,  crows,  jackdaws,  yellow-hammers  and 
buzzards,  besides  an  extraordinary  number  of  hawks,  have 
been  found  dead  along  German  transmission  lines,  and  it  has 
been  suggested  that  there  is  grave  danger  of  the  latter  birds 
being  practically  exterminated  in  districts  traversed  by  high- 
tension  transmissions.  Hawks  are  particularly  fond  of 
perching  on  high  spots,  and  as  many  as  five  have  been  fonnd 
dead  beneath  three  masts  :  in  view  of  the  comparative 
rarity  of  the  species,  such  wholesale  slaughter  must  soon  lead 
to  its  extirpation  in  districts  where  high-tension  lines  are 
common. 

We  have  no  reason  to  suppose  that  birds  have  either  in- 
telligence or  instinct  which  will  enable  them  to  discriminate 
between  high  and  low-tension  wires  ;  they  may  ultimately 
come  to  regard  all  overhead  wires  as  unsafe  perches,  but  th»- 
development  of  such  instinct  must  take  many  years,  and, 
meanwhile,  high-tension  lines  are  stoadily  increasing  in 
number.  Apparently  our  feathered  friends  and  enemies 
alike  must  be  subject  to  a  decimation,  which  neither  Bird 
Laws  nor  other  pi'otective  measures  can  avert. 

There  is,  however,  another  side  to  the  question.  The 
killing  of  a  bird  places  the  transmission  line  practically  under 
short-circuit  for  a  greater  or  less  period,  according  to  the  time 
the  body  remains  suspended  between  the  lines.  So  far  it  has 
happened  that  extra-high-tension  lines  have  chiefly  traversed 
countries  where  large  birds,  such  as  eagles,  are  commoii. 
These  creatures  can  easily  span  the  distance  between  the 
transmission  lines,  and  their  great  size  makes  it  a  djfficult 
matter  to  "  burn-out "  the  heavy  short-circuit  placed  on  the 
line,  should  the  carcass  remain  in  position  after  the  bird  is 
dead.  At  the  best,  the  mishap  will  probably  strike  an  arc. 
which  is  blown  along  the  line — often  for  great  distances — 
and  it  is  not  uncommon  to  experience  a  more  or  less  serious 
cessation  of  supply  from  this  cause. 

One  of  the  most  extraordinary  mishaps  in  liigh-tension 
distribution  due  to  birds  occurred  last  summer  in  a  certain 
Wurtemberg  community  (a  full  account  may  l>e  found  in  the 
Elek.  Anzeiijer,  No.  1)2,  1911  \  The  township  is  supplied 
by  a  large  "  over-land  "  distrioution  scheme,  and  the  trans- 
former house  serving  the  locality  is  built  on  top  of  a  lattice- 
work tower,  which  is  connected  to  an  earth-plate  and  on 
which  are  mounted  the  stems  of  the  insulators  c-arrying  the 
incoming  and  outgoing  lines. 

The  incoming  10.000-volt  lines  are  attached  to  strain 
insulators,  and  from  each  line  current  is  led,  throngh  induc- 
tance coils,  to  the  apparatus  within  the  transformer  house. 
The  original  inductances  were  in  the  form  of  spirals  held 
vertically  between  the  strain  insulators  and  a  second  higher 
set  of  insulators. 

On  tho  day  of  the  disaster,  a  sparrow  hawk  thr«.w  a  flock 
of  starlings  into  a  panic,  and  the  birds  flying  blindly  towards 
the  transformer  horse,  some  of  them  became  entangled 
between  tho  inductance  spirals  and  the  insulator  pins.  As 
a  result,  the  transformer  house  tower  was  connected  to  the 
lO.OOO-volt  line,  and  had  its  earth  plate  been  effective,  the 
resulting  rush  of  current  would  have  opt>nod  the  main  station 
breakers.  Unfortunately,  only  one  earth  plate  had  been 
provided,  and  after  an  exceptionally  dry  summer  this  was 
found  to  be  in  quite  dry  soil,  hence  the  high-tension  charge 
took  the  easiest  remaining  path  to  earth,  which  proved  to  be 
rill  the  various  house  installations  (designed  to  operate  at 
;{  X  220  or  ;>  X  180  volts).  Quite  a  number  of  fires 
naturally  resulted,  in  endeavouring  to  extinguish  which  (of 
course  with  irater .')  several  persons  received  violent  shocks. 
Fortunately,  no  one  was  seriously  injured,  and  only  one 
house,   which  was  unoccupied  at  the   time,  was  seriously 
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damaged  by  fire.  A  number  of  birds — among  them  the 
chief  co^-  rit,  the  hawk— were  found  in  a  more  or  less 
fragmentary  condition  near  the  transformer  house,  and  to 
avoid  a  repetition  of  this  episode,  several  earth  plates  have 
been  installed  in  parallel  and  straight  leads  have  been  sub- 
rituted  for  the  spiral  inductances. 


COMPLETION     OP    WORKS    IN    TIME. 


[from  a  legal  contributor.] 


Among  the  clauses  which  give  rise  to  disputes  between 
employer  and  contractor  there  is  none  more  difficult  than 
that  wliich  specifies  the  time  within  which  the  works  are 
to  be  completed.  A  number  of  causes  may  operate  to  bring 
about  delay.  The  e^  er-increasing  complexity  of  commercial 
relations  ;  labour  disputes ;  carriage  by  land  and  sea — all 
these  are  factors  in  the  matter.  Finally,  it  is  often  necessary 
to  sub-contract  for  portions  of  the  work,  and  the  pace  is  then 
the  pace  of  the  slowest.  For  these  reasons  it  is  important 
for  the  contractor  to  see  that  he  gets  as  much  rope  as 
possible  in  the  first  instance,  or  to  make  sure  that  the 
employer's  engineer  has  full  power  to  extend  the  time. 

Failure  to  erect  works  within  the  specified  time,  where 
time  is  of  the  essence  of  the  contract,  may  lead  to  grave 
consequences  for  a  contractor.  Tn  one  case  the  defendant 
contracted  to  fit  up  and  complete  machinery  for  the  plaintiff 
within  a  reasonable  time,  but  failed  to  do  so.  It  was  held 
that  the  jury,  though  not  bound  to  assess  the  damages  at 
the  amount  of  the  profits  under  a  contract  with  a  third 
party  which  the  plaintiff  was  prevented  from  earning,  might 
do  so  if  they  were  satisfied  by  reasonable  evidence  that  the 
plaintiff  would  have  earned  these  profits  if  not  prevented  by 
the  breach  of  contract. 

Delay  on  the  part  of  the  contractor  may  be  excused  if  it 
can  be  shown  to  have  been  caused  by  failure  on  the  part  of 
the  employer  to  give  access  to  the  site  or  to  deliver  plans. 

It  is  hardly  necessary  to  consider  the  case  of  a  contract, 
the  performance  of  which  has  not  to  be  carried  out  within 
a  specified  time,  in  view  of  the  fact  that  every  well-known 
form  of  contract  provides  for  work  being  completed  by  a 
particular  day.  It  may  be  useful,  however,  to  consider  the 
meaning  of  some  of  the  terms  used  in  relation  to  time. 
Thus  a  contract  may  have  to  be  performed  "  directly,"  or  as 
soon  as  practicable.  In  one  case  the  plaintiffs  employed  the 
defendants  to  make  a  gunpowder  pile-driver,  which  they 
agreed  to  provide  "  as  soon  as  possible."  It  was  held  that 
by  the  words  the  defendants  must  be  taken  to  have  meant 
that  they  would  make  the  gun  as  soon  as  it  could  be  made 
in  the  largest  establishment  with  the  best  appliances.  "  I 
do  not  think,"  said  Cotton,  L.  J.,  "  that  these  words  can  be 
taken  to  mean  that  the  defendants  merely  promised  to  make 
the  machine  as  quickly  as  the  means  at  their  disposal  might 
allow,  however  rashly  they  might  ha^•e  entered  into  the 
contract,  as  such  a  stipulation  would  be  unusual." 

The  following  is  a  simple  form  of  time  clause  : — "  The 
contractor  shall  commence  the  works  immediately,  and  shall 
proceed  with  the  works  to  the  satisfaction  of  the  engineer, 
and  shall  complete  and  deliver  over  to  the  em- 
ployer the  entire  works  by  or  before  the  (naming  a  day), 
unless  the  engineer  shall  fix  or  substitute  in  writing 
another  date  for  the  completion  of  the  contract,  in  which 
case  the  substituted  date  shall  be  the  date  for  completion,  as 
though  the  same  had  originally  been  inserted  in  the  con- 
tract." This  form  makes  no  provision  for  delay  caused  by 
the  ordering  of  extras,  strikes,  inevitable  accident,  "  the  act 
of  God,"  &c.  Many  contractors  will  insist  upon  the  insertion 
of  clauses  relieving  them  from  responsibility  in  such  cases  ; 
but  sometimes  it  is  given  to  the  engineer  by  notice  in  writing 
"  to  delay  or  suspend  the  whole  or  any  part  of  the  work 
during  unsuitable  weather,  or  for  any  other  sufficient  reason." 
It  is  obvious  that  a  comparatively  short  delay  by  stress  of 
weather  might  involve  very  great  delay  in  the  completion  of 
the  whole  work,  as  where,  for  instance,  it  became  impossible 
to  complete  work  in  the  summer  time  which  could  not  be 
efficiently  done  in  the  winter  season. 


The  ordering  of  extras  may  render  completion  within  the 
time  limit  wholly  impossible  ;  but  if  the  contract  provides 
that  the  work  shall  be  completed  by  a  certain  time,  whether 
extras  are  ordered  or  not,  the  contractor  will  be  bound  by 
his  rash  undertaking.     This  was  laid  down  in  the  well-known 
case  of  Jones  v.  St.  .lohn's  College,  1871,  L.R.  (i,  Q.B.  11.'). 
There  the  plaintiff  contractor  agreed  to  do  the  work  by  a 
certain  day.     The  contract  provided  that  extra  works  should 
be  ordered  in  a  particular  manner,  and  that,  notwithstanding 
such  extra   work,  the  time  limit  was  not  to   be  extended, 
unless  iby  an  order  signed  by  the  clerk  of  the  works,  and 
countersigned  by  the  college  bursar.     Extra  work  was  done, 
but  there  was  no  express  extension  of  the  time  limit.     It  was 
held  that  as  the  contractor  had  agreed  expressly  to  do  all  tlie 
work,  and  extra  work  if  ordered,  within  the  original  time 
limit,  the  contractors  were  bound  to  complete  within  the 
specified  time  limit,  although  it  might  involve  an  impossi- 
bility.    It  may  be  assumed,  however,  that  the  Courts  will 
not  be  very  willing  to  bind  a  contractor  down  to  the  com- 
pletion of  all  the  work,  including  extras,  within  the  specified 
time  ;  and  it  is  settled  law  that  if  tlie  employer  orders  extras 
and  there  is  no  clause  similar  to  that  considered  in  the  case 
of  Jones  V.  St.  John's  College,  an  extension  of  time  will  be 
allowed  to  the  contractor.     This  is  well  illustrated  by  the 
case  of   Dodd  v.  Churton,  1897,  I.Q.B.   562.     There  the 
contract  provided  that  the  work  was  to  be  done  within  a 
specified  time,  but  it  also  contained  a  clause  to  the  effect  that 
other  work  might  be  ordered  by  way  of  addition  to  that 
specified  in   the   contract.     It  was  also  provided  that  any 
authority  given  by  the  architect  for  alterations  or  additions 
was  not  to  vitiate  the  contract.     Extra  work  having  been 
ordered,  the  builder  was  unable  to  complete  the  contract  in 
the  specified  time.     It  was  held  that  he  was  excused.     The 
provision  that  the  contract  was  not  to  be  vitiated  was  held 
not    to    exclude    the    eommonsense    principle    that    where 
performance  of  a  condition  is  'rendered  impossible  by  one 
party  to  a  contract,  the  other  party  is  exonerated  from  the 
performance  of  it.     If  the  engineer  has  power  to  extend  the 
time,  and   the  contractor  applies   for   a  decision  as  to  an 
extension    of     time,    he     is     bound     by    that     decision. 
In   Sattin    v.    Poole,    1901,    2  H.B.C.    337,    the   plaintiff 
agreed    to  build  a    house    for   the  defendant.     The   work 
was    to     be     completed    by     a     certain    day,     but    the 
contract  provided  that  if,  in  the  opinion  of  the  architect, 
the  works  were  delayed  by  reason  of  authorised  extras  or 
additions,  or,  in  consequence  of  the  contractor  not  having 
received  in  due  time  necessary  instructions  from  the  archi- 
tect, for  which  he  should  have  applied  in  writing,  the  archi- 
tect should  make  fair  and  reasonable  extension  of  time.     The 
work  having  been  delayed,  the  builder  applied  for  an  ex- 
tension, but  the  architect  did  not  reply  at  once.     The  builder 
then  sued  for  £681,  which  had  been  allowed  on  a  certificate, 
subject  to  the  question  of  penalties  for  delay.      After  this 
the  architect  wrote  granting  an  extension,  but  not  to  the 
actual  date  of  completion.      The  builder  then  sought  to  call 
evidence  to  show  that  the  delay  was  caused  by  the  architect 
in  ordering  extras.       In  effect,  he  wished  the  Court  to  go 
behind  the  decision  of  the  architect.   This  the  Court  declined 
to  do,  holding  that  the  architect's  ruling  was  final.     The 
Judge  said  :    "  The  construction  of  the  clause  is  that  the 
parties  did  not  intend  to  let  it  be  held  that  there  was  any 
delay,  rnless  the  builder  applied  to  the  architect." 


TRADE    WITH    MEXICO. 


The  British  Consul  at  Vera  Cruz  in  referring:  to  the  Vera  Cruz 
Electric  Light,  Power  and  Traction  Co.,  a  British  company  which 
supplies  the  town  with  electric  light  and  power,  and  also  operates 
the  electric  tramway  system,  states  that  this  company  is  projecting 
the  extension  of  its  system  during  the  coming  year  to  reach 
certain  neighbouring  %  illages,  where  it  is  estimated  that  the  return 
on  the  outlay  would  prove  profitable  owing  to  the  large  Sunday 
and  holiday  traffic  which  it  is  presumed  would  be  created  by 
excursionists  and  others  who  would  be  attracted  to  these  neighbour- 
ing resorts.  The  materials  for  the  permanent  way  and  a  greater  part 
of  the  machinery  purchased  by  the  company  were  of  British  manu- 
facture, but  the  cars  are  all  of  American  build,  being  of  light 
structure,  single-deckers,  completely  open  ii.  order  to  meet  the 
conditions  of  the  climate. 
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Later  in  his  report  the  Consul  ntateB  that  the  trade  of  Vera  Cruz, 
ab  far  aH  foreifyuers  are  concerned,  in  principaUy  in  the  hands  of 
Spaniards,  Germans,  iind  French,  in  the  order  named,  there  beinp 
only  one  IJritish  house.  All  the  wholesale  houses  without  exception 
maintain  a  retail  department.  A  lar^e  part  of  the  commerce  of 
Vera  Cru/.  is  in  the  hands  of  commission  apents,  these  concerns 
generally  acting  as  Custom-house  brokers,  forwardint,'  a^rents,  steam- 
ship apents.  kc.  All  are  ready  to  und<;rtake  commissions,  either 
buyin{^  or  selling,  but  none  of  them  will  make  purchases 
direct  from  abroad  for  their  own  account  with  a  view  of 
introducinfj  new  {foods,  if  there  is  any  personal  risk  in  the  under- 
takinjj.  If  a  commission  apent  pets  an  Inquiry  for  any  particular 
speciality,  he  will  endeavour  to  secure  an  order,  but  without  an 
inquiry  he  will  do  nothing.  The  Consul  points  out  that  many  of  the 
inquiries  for  information  sent  to  him  by  manufacturers  at  home, 
are  of  such  a  nature  that  it  is  very  difficult  to  pive  a  satisfactory  reply, 
the  conditions  in  Vera  Cruz  differing  very  greatly  from  those  in 
the  United  Kinpdom.  Frequently  information  is  asked  respecting 
the  addresses  of  wholesalers,  brokers  or  retailers,  distinctions  which 
can  hardly  be  said  to  exist  in  this  country  at  large.  For  example, 
wholesale  machinery  and  hardware  importers  will  sell  you  any- 
thing from  a  needle  to  a  complete  sugar  mill.  There  are  wholesale 
haberdashers  and  linen  drapers  doing  a  very  large  business  who  will 
also  sell  you  a  cargo  of  cement  and  are  likewise  interested  in  the 
manufacture  of  cigarettes.  A  timber  merchant  is  also  the  owner 
of  a  plant  for  rectifying  spirits  and  distilling  liquors.  Goloshes 
and  other  waterproof  articles  are  sold  principally  by  the  iron- 
monger. The  wholesale  chemist  with  the  usual  retail  department 
attached  will  carry  in  the  window  of  his  shop  at  Christmas  time 
probably  the  best  selection  of  dolls  to  be  found  in  the  town,  and  so 
on  throughout  all  branches  of  trade.  It  would  be  an  advantage  to 
representatives  if  in  addition  to  being  equipped  with  a  full  line  of 
samples  and  prices,  they  would  get  a  knowledge  of  the  Mexican 
Customs  tariff  and  post  themselves  on  ocean  freight  rates.  The 
■'Mexican  Year-Book"  which  is  on  sale  by  McCorquodale  &  Co., 
Ltd.,  40,  Coleman  Street,  London,  gives  valuable  information  on 
this  and  other  points  of  interest  to  manufacturers  and  their  agents. 
Catalogues  and  other  trade  literature  should,  if  possible,  be  in 
Spanish.  An  American  mercantile  agency  has  a  branch  in  this 
port,  from  whom  can  be  derived  any  information  as  regards  the 
financial  responsibility  of  business  houses  in  this  district.  All 
persons  engaged  in  commerce  in  this  port  and  many  of  those  in  the 
interior  are  members  of  the  "  Camara  Nacional  de  Comercio  de 
Vera  Cruz "  (National  Chamber  of  Commerce  of  Vera  Cruz),  to 
whom  catalogues  and  similar  matter  can  be  sent. 

The  use  of  petroleum  as  fuel  is  rapidly  supplanting  that  of  coal 
in  all  branches  of  commerce  ;  all  the  railways  having  their  termini 
in  Vera  Cruz  have  now  had  their  engines  converted  in  order  to  use 
liquid  fuel,  with  the  result  that  the  coal  trade,  in  connection  with 
which  the  handling  of  cargoes  gave  employment  to  a  large  number 
of  people,  has  practically  ceased.  Arrangements  are  now  being  made 
whereby  in  the  near  future  it  will  be  possible  for  oil-burning  vessels 
to  count  on  a  constant  supply  of  fuel  which  will  be  available 
apparently  at  an  economical  figure,  judging  by  the  prices  ruling  at 
present  and  the  figures  at  which  contracts  have  been  made. 

The  British  Vice-Consul  at  Jalapa  reports  that  the  Jalapa  Rail- 
way and  Power  Co.  owns  and  operates  the  railway  connecting 
Jalapa  with  the  small  towns  of  Coatepec,  Jico  and  Teocelo.  The 
company  also  owns  the  power  plant,  which  produces  about  1,700  h.p. 
derived  from  a  waterfall  near  Jico,  some  14  miles  from  Jalapa. 
The  power  is  used  for  lighting  the  towns  above-named,  and  also 
supplies  various  small  industries  in  these  towns  with  power.  It  is 
an  American-owned  concern. 


A  DIRECT  READING  WAVE  METER. 


By  S.  M.  POWELL. 


In  wave  meters,  hitherto  in  use,  it  has  generally  been  necessary  to 
adjust  a  variable  capacity  or  inductance  in  a  tuning  circuit  till 
maximum  current  flow  is  attained  in  the  latter.  The  corresponding 
frequency  and  wave  length  for  each  setting  of  the  variable  capacity 
or  inductance,  being  determined  once  for  all,  the  frequency  and 
wave  length  of  the  oscillation  examined  is  at  once  known. 

A  new  type  of  wave  meter,  by  Erich  Huth,  depends  also  upon 
the  principle  of  resonance,  but  it  is  no  longer  necessary  to  deter- 
mine by  trial  the  resonant  setting  of  a  variable  tuning  condenser 
or  inductance.  Resonant  conditions  are  attained  automatically, 
and  the  frequency  and  wave  length  of  the  oscillation  examined  are 
read  directly  on  a  permanent  scale. 

In  figs.  1  and  2,  representing  the  construction  of  the  new  instru- 
ment, c  is  a  plate  condenser,  L  an  inductance  coil,  and  A  a  neon  or 
helium  tube,  connected  so  as  to  show,  by  its  illumination,  the 
occurrence  of  resonance  in  the  tuning  circuit.  The  movable  plate 
of  the  condenser,  carrying  the  neon  tube  on  an  extension  arm,  is 
rotated  by  clockwork  or  an  electric  motor,  so  that  the  capacity  of 
c  varies  continuously  and  periodically  over  the  whole  range 
between  its  minimum  and  maximum  values.  During  each  rotation 
of  c,  the  resonant  relationship  between  c  and  L  for  the  particular 
case  examined,  is  swept  through  and,  at  the  moment  of  its  realisa- 
tion, the  neon  tube  is  lighted.  This  occurs  at  the  same  point  in 
each  revolution  and,  at  a  speed  of  the  driving  motor  of  300  r.p.m., 
the  resonant  setting  is  passed  five  times  per  second,  so  that  by 
persistence  of  vision,  the  observer  sees  a  steady  band  of  light  at 
the  resonant  position  of  c  (and  a).  By  placing  a  suitably  calibrated 
scale  B  behind  the  path  of  motion  of  the  tube  A,  the  frequency 
and  wave  length  of  the  oscillations  exciting  L  can  be  at  once  read. 


The  observed  position  i.s  the  mean  of  a  number  of  rapidly  buc- 
cessive  ■  automatic  setting.-',  and  the  whole  ccnditiouB  of  working 
result  in  the  readings  being  much  more  accurate  than  individual 
hand  settings,  betiideB  Vjeicg  more  easily  obtained.  Variaticna  in 
the  excitation  of  the  tuning  circuit  merely  alter  ty  ■  -new  of 
the   indicating   tube;    fluctuations  in  the  wave  I>  .  aiiared 

cause  a  broadening  or  waving  of  the  luminous  band  acc<>rdiiic  to 
their  frequency  of  occurrence. 

The  energy  confeumption  of  the  meter  is  lower  than  that  of 
meter  circuits  using  hot-wire  instruments.  The  neon,  or  helium, 
tube  only  consumes  energy  during  the  fractions  of  a  second  in 
which  the  resonant  setting  is  traversed,  and  it  is  possible  to  work 


Fig.  1. 


Fig.  2. 


with  much  looser  coupling  than  is  required  by  indirectly  reading 
wave  meters.  This  further  enhances  the  accuracy  obtainable  by 
avoiding  appreciable  reaction  of  the  tuning  circuit  on  the  primary 
circuit.  Owing  to  their  limited  burning  period,  the  indicating 
tubes  will  last  several  months,  in  every  day  use.  The  outward 
appearance  and  component  parts  of  the  tube  are  as  shown  in  fig.  3  : 
the  tube  is  held  in  a  cartridge  consisting  of  a  central  sleeve  of 
insulating  material,  and  two  screwed  metal  end  caps.  The  rotary 
disk  carrying  the  tube  is  accessible  through  a  door  in  the  contain- 
ing case  of  the  meter,  and  thus  tube  replacement  is  effected  with 
the  minimum  of  trouble  and  delay. 

The  wave  meter  is  built  in  two  forms  ;  one,  a  self-contained  set, 
mounted  between  pivoted  forks,  capable  of  being  used  in  any  posi- 
tion, and  very  suitable  for  portable  work  and  for  laboratory  and 
demonstration  use  ;  the  other,  a  wall  type  for  permanent  erection 
on  switchboards,  &c.  Both  types  have  two  ranges,  covering  wave 
lengths  from  500  to  1,200  m.  and  from  1.200  to  3,000  m.  respec- 
tively. Conversion  from  one  range  to  the  other  is  effected  by 
turning  through  180°  a  vulcanite  switch  knob  at  the  centre  of  the 
dial.  This  switches  in  or  out  auxiliary  condenser  plates  :  only  a 
single  inductance  coil  is  required,  hence  the  length  of  a  strange 
wave  can  be  determined  within  a  very  few  seconds. 

In  using  the  meter,  the  coupling  coil  is  moved  to  and  from  the 
circuit  under  examination  till  the  indicating  band  of  light  is  from 
i  to  1  mm.  broad.  If  suflSci^ntly  loose  coupling  cannot  be  obtained 
to  yield  a  narrow  band,  readings  are  taken  at  the  brightest  part  of 
the  narrowest  band  obtainable.     Readings  should  be  taken  on  the 


Fig.  3 


lower  range  of  the  instrument  wherever  possible  :  on  changing 
from  the  higher  to  the  lower  range,  the  indicating  band  widens 
considerably,  and  looser  coupling  should  be  secured.  The  accuracy 
of  the  instrument  is  such  that  wave  lengths  can  be  determined 
correct  to  the  nearest  metre. 

By  simply  disconnecting  the  condenser  c,  by  withdrawing  a  knob 
in  the  base-plate  of  the  instrument,  the  latter  indicates  the  ampli- 
tude and  purity  of  the  oscillations  examined,  and,  thus  used,  the 
instrument  is  indispensable  to  wireless  stations  working  with 
undamped  oscillations.  When  used  as  an  "amplitude  controller" 
the  energy  consumption  of  the  instrument  is  considerably  increased, 
the  neon  tube  being  permanently  excited  :  the  coupling  of  the 
inductance  coU  must,  therefore,  be  considerably  tightened. 

This  instrument  should  be  of  great  value  as  a  permanent 
indicator  of  wave  lengths  in  all  wireless  stations,  particularly  in 
those  using  an  arc  as  the  source  of  high-frequency  oscillations. 
Variations  in  the  arc  length  may  easily  cause  .">  per  cent,  alteration 
in  the  wave  length  of  the  station.  This  not  only  increases  the 
difficulty   of  tuning    at    the    receiving    station,    but    may    even 
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1910. 

Detonators, —                                     £ 
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63,000 
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Total 
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THE    SUNBEAM    LAMP    CO.,    LTD. 


A  MEETING  of  the  creditors  of  this  company  was  held  at  the 
ofiBces  of  Messrs.  Watson,  Burton  &  Corder,  Newcastle- on-Tyne,  on 
June  3rd. 

Mr.  Thomas  Wallace  (the  liquidator)  said  the  meeting  had  been 
called  for  that  date  because  it  was  the  latest  date  permissible  under 
the  Act,  and  it  had  not  been  possible  to  formulate  a  scheme  of  re- 
construction up  to   the  present  ;    but  they   hoped   in  the   course 
of  the  next  week  or  two  that  something  tangible  would  be  evolved. 
At  the  shareholders'  meeting  at  which  it  was  decided  to  go  into 
liquidation,   a  Committee    of   Inspection    was    appointed   of    Mr. 
F.    S.    Newall    and    Mr.    R.    P.    Sloan.       Later    the    debenture- 
holders     appointed      Mr.     Swan     as     receiver     for    the    deben- 
ture-holders.     The      company      was      formed      in      1887,      and 
for  the  past  25  years  had  been  in  the  forefront  of  manufacturers. 
Latterly,    the    carbon-filament    lamp,   which    had    been   a  great 
success  so  long,  was  displaced  by  the  introduction  of  the  metal- 
filament  lamp,   and  they  entered   into  negotiations  so  that  they 
could  manufacture  the  latter  themselves.     In  order  to  do  this  the 
capital  was  increased  from  £25,000  to  £75,000,  and  the  debentures 
were   increased   by    £25,000.      When  the   manufacture   was  com- 
menced it  was  hoped  they  would  have  substantial  profits,  but  in  a 
short  time  competition  became   so  keen  that  a  rapid  reduction  of 
price  took  place.     There  were  also  some  troubles  as  to  patent  rights, 
in   which   the   Westinghouse  Filament  Co.  were  concerned.     Then 
came  the  tungsten  drawn  wire  lamp,  which  superseded  the  metal- 
filament  for  small  lamps,  which  necessitated  them  unloading  them- 
selves of  the  older  lamps,  and  stocks  were  reduced  to  a  minimum. 
At  that  time,  having  regard  to  their  position  and  to  the  fact  that 
creditors  were  pressing  for   payment,    voluntary    liquidation  was 
deemed  necessary.     They  hoped  for  a  scheme  of  reconstruction  of 
the  company  to  take  over  the  assets.     Dealing  with  the  financial 
position  of  the  company,  he  gave  the  following  details  as  to  assets 
and  liabilities: — Assets — Land,  £1,292;  erections,   £10.041  ;  plant 
and  machinery,  £15,683  ;  general  works  and  tools,  £1,700  ;  office 
furniture, '£675  ;  stocks,  £10,000  :  book  debts,  £7,047  :  a  total  of 
£47,000.     These  figures  (he   explained   in   answer  to   a  creditor's 
question)  were  taken  from  the  last  report.    The  liabilities  were  : — 
Debentures,    £21,650;    unsecured  creditors,    £9,890;    preferential 
claims,  £250  ;  a  total  of   £31,000  roughly,  leaving  a  surplus,  on 
paper,  of  £15,000.     There  were  354  creditors,  and  of  these  111  were 
for  sums  of  over  £10.     The  liquidator  concluded  by   stating  that 
although  no  scheme  had  been  formulated,  they  had  tried  hard. 

Mr.  Scholey  (for  the  Allied  Electrical  Trades'  Association)  dn  w 
attention  to  the  fact  that  a  circular  letter  had  been  issued  to  some 
creditors  and  not  to  others,  and  he  wished  to  know  why  proxy 
forms  were  sent  out  to  some  and  not  to  all.  He  would  like  to  know 
with  what  view  they  were  sent  out. 

Mr.  R.  P.  Sloan  said  he  took  it  he  was  free  to  act  in  that  matter. 
He  wrote  to  some  and  not  to  others.  He  wrote  because  he  did  not 
want  that  business  to  go  into  the  Courts,  because  he  thought  a 
scheme  might  be  formulated,  which  would  be  prejudiced  if  they 
were  to  go  into  Court. 

Mr.  Scholey  :  Have  you  a  scheme  I 

Mr.  Sloan  said  there  was  a  scheme. 

Mr.  Scholey  was  further  questioning  Mr.  Sloan  when  the  latter 
refused  to  be  cross-examined. 

Mr.  Scholey  said  surely  they  should  have  some  information  as  to 
the  present  position  of  affairs.  Could  the  Receiver  not  give  them 
some  figures  ?  They  were  accustomed  in  those  cases  to  ask  for  the 
present  position. 

The  Liquidator  said  they  could  not  give  that,  as  they  had  no 
valuation. 
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Mr.  Scholey  drew  attention  to   the    fact  that  the  sMets  were 

£47,000  and  the  liabilities  £31,00<a  yet  the  cprnpany  found  it 
neceswary  to  go  into  liquidation.  He  would  lik<;  to  know  if  they 
hafl  formed  any  idea,  or  had  had  a  valuation  takeii,  of  the  stock 
and  general  works.  He  al«o  asked  who  were  the  de>«M.M) 
in  addition  to  the  bank  ;  what  were  the  circumatanc* 
the  Receiver  was  appointed  ;  if  the  liquidator  was  a  . 
director  of  the  company  ;  if  interest  w»a  p»id  on  the  < 
or  what  induced  the  bank  to  appoint  a  Receiver.  He 
what  were  the  prospects  in  case  of  a  realisation. 

The  Liquidator  said  the  companywa*  not  able  to  carry  on  for 
want  of  cash. 

Mr.  .Scholey  :  Could  not  the  shareholders  have  mbecribed  new 
capital .' 

The  Liquidator  said  all  the  capiUl  had  been  called  up  on 
the  issued  shares,  but  all  the  shares  had  not  been  issued. 

Mr.  Scholuy  asked  if  he  would  tell  them  what  the  scheme  wa^ 
they  had  in  contemplation. 

The  Liquidator  said  he  could  not  at  present. 

Mr.  Scholey  said,  failing  details,  he  should  pre«  for  inve«ti- 
gation. 

The  Liquidator  (reverting  to  Mr.  Scholey's  former  questions)  said 
he  was  a  nephew  of  one  of  the  director's,  but  he  resented  the 
question,  which  he  did  not  think  should  have  l^een  put. 

A  question  was  raised  as  to  the  collateral  security  held  by  the 
bank,  and  it  was  stated  that  there  was  a  personal  guarantee  by  some 
of  the  directors  for  £10,000. 

The  Receiver  (Mr.  Swan)  said  the  bank  appointed  a  Receiver 
because  of  the  resolution  to  voluntarily  wind  up  the  company.  As 
to  the  suggested  scheme,  if  that  estate  was  to  be  dealt  with  in  the 
most  advantageous  manner,  forced  realisation  must  be  avoided. 
They  must  appreciate  that  there  was  a  difference  between  negotia- 
tions and  an  absolute  scheme.  They  had  got  no  cut-and-dried 
scheme,  but  they  had  laid  the  groundwork.  Mr.  Sloan  had  been 
working  very  hard  to  assist  in  bringing  out  a  scheme.  It  was  to 
the  interest  of  that  creditors'  meeting  to  support  any  scheme  in 
any  shape  or  form.  They  knew  the  usual  result  of  liquidation. 
They  knew  that  after  the  debenture-holders,  claiming  £22,0<X),  and 
special  claims,  £230,  had  been  met,  with  the  expenses  of  winding  up 
there  would  not  be  much  out  of  the  £47,000.  More  money,  too, 
would  be  required.  They  would  do  the  best  they  could,  but 
certainly  any  application  to  the  Courts,  or  anything  hostile,  would 
not  assist  the  scheme,  and  he  did  not  see  how  the  creditors  would 
gain  by  it. 

The  representative  of  another  creditor  said  he  did  not  think 
he  had  ever  attended  a  meeting  where  there  had  been  put  before  it 
such  a  policy  of  "  Open  your  mouth  and  shut  your  eyes  and  see 
what  we  will  send  you,'"  as  in  that  case.  For  his  part,  he  must 
have  some  definite  suggestion. 

Mr.  Sloan  said  he  was  far  too  busy  a  man  to  give  his 
time  if  he  did  not  think  it  were  of  use.  He  had  done  little  else 
lately  but  work  for  that  scheme,  and  he  was  not  doing  it  for  fun  ; 
he  was  doing  it  because  he  thought  a  scheme  might  be  formulated 
and  carried  through.  But  personally,  if  it  went  into  the  Courts 
he  washed  his  hands  of  it.  He  thought  he  understood  the  position 
as  well  as  anybody  else.  Any  application  in  Court  would  prejudice 
the  matter. 

Mr.  Scholey  asked  if  there  were  any  scheme  for  a  dividend  for  the 
creditors. 

The  Receiver  said  there  was  no  definite  scheme,  but  one  was 
under  consideration,  and  their  position  would  be  definitely  known 
in  the  course  of  a  week  or  so. 

Does  it  provide  any  cash  for  the  creditors  .' 
No.     It  might  give  them  an  interest. 
In  shares  .' 

It  might  be.     He  added  that  there  was  no  advan- 
tage in  a  forced  realisation. 

Mr.  Scholey  suggested  the  appointment  of  a  liquidator  to  repre- 
sent the  creditors. 

The  representative  of  another  creditor  asked  whether  the 
Liquidator  was  prepared  to  have  a  joint  liquidator  and  a  com- 
mittee. 

The  Liquidator  :  I  cannot  answer  that. 

It  was  then  suggested  that  the  meeting  might  be  adjourned,  and, 
after  some  debate,  it  was  decided  to  adjourn  until  Friday.  June  21  st. 
A  list  of  creditors  appears  under  "  Business  Notices." 


Mr.  Scholey 
The  Receiver 
Mr.  Scholey  : 
The  Receiver  : 


Curative  Properties  of  Ratliuiu. — The  Vienna  cx>rres- 

pondent  of  the  .y«  '(/«»•</ states  that  some  interesting  information 
about  the  therapeutic  use  of  radium  is  confained  in  the  first  annual 
report  of  the  Austrian  State  Kurhaus  at  .loach imsthal,  published 
by  the  Austrian  Ministry  of  Public  Works.  Over  10,000  baths  of 
water  from  the  radium  mines  have  now  been  given,  and  good  effect* 
have  been  noticed,  not  only  in  cases  of  rheumatism  and  gout,  bnt 
also  in  spinal  paralysis  of  children,  ha-morrhage  of  the  brain  and 
certain  cases  of  neurasthenia.  Further,  it  has  been  observed  that 
corpulent  patients  are  reduced  in  weight  by  a  course  of  radium 
baths,  and  that  teeth  loosened  by  chronic  intlammation  can  be 
made  firm  again  by  rinsing  the  mouth  with  highly  radio-active 
water.  Experiments  made  with  the  treatment  of  cancel  are,  so  far, 
inconclusive,  owing  to  the  shortness  of  time. 

Conjrreiss  of  Medical  Electrolojry  and  RadiologfT.— 

In  accordance  with  the  decision  of  the  Congress  of  Barcelona,  the 
sixth  Congress  will  l>e  held  at  Prague  on  July  2t">th-;Ust.  1912. 
Particulars  can  be  had  from  Dr.  Krist.  Hynek,  Uopital  General, 
Prague  II,  Austria. 
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POREIQN   AND    COLONIAL    TARIFFS    ON 
2SLBCTRICAL    GOODS. 


Amendments. 


EA.LA.ND. — The  Customs  Authorities  have  issued  the 
following:  decisions  as  to  the  duties  to  be  levied  on  certain 
gfoods  ;  in  all  cases  the  duties  quoted  are  those  under  the 
British  Preferential  Tariff  :  — 


Distributors,  being  parts  of  magnetos  for'motor- 
car  oil  engines : 

(1)  If  attached  to  engines       

(2)  If  detached  from  engines 


free 
10  %  ad  val. 


JAMAICA. — The  Board  of  Trade  have  received  a  copy  of  a  telegram 
from  the  Governor  stating  that  the  rate  of  import  duty 
leviable  on  goods  dutiable  at  the  general  rate  of  1(')|  percent. 
ad  valorem  will  be  reduced  to  10  per  cent,  ad  ralorem  from 
July  Ist  next.  Xo  change  will  be  made  in  the  rates  of  duty 
on  goods  dutiable  at  specific  rates. 

GREECE. — In  connection  with  the  law  in  force  in  Greece  providing 
that  the  maximum  octroi  duty  to  be  levied  by  municipalities 
on  imported  goods  should  be  4  per  cent,  ad  ra!.,  the  Board  of 
Trade  have  received  information  to  the  effect  that  the  present 
rates  of  octroi  duty  vary  for  diiferent  articles  and  in  different 
localities,  but  are  generally  as  follows  : — At  Athens,  2f  per 
cent. ;  at  Pirasus,  li  per  cent.  ;  at  Corfu,  3  per  cent,  at  Patras, 
2i  per  cent.  ;  at  Vola,  3  per  cent. ;  at  Larissa,  3  per  cent.  ;  at 
Syra,  2  per  cent,  (flour  4  per  cent.) ;  at  Kalamatta,  3  per  cent. 
The  percentage  rates  of  duty  are  assessed  on  the  valuations 
contained  in  a  special  Valuation  Tariff  which  may  be 
inspected  by  British  traders  interested  at  the  Board  of  Trade, 
73,  Basinghall  Street,  E.G.  ;  and  the  Branch  will  also  be 
prepared  to  furnish  British  traders,  in  response  to  written 
applications,  with  information  as  to  the  valuations  for  octroi 
duty  purposes  of  any  particular  article  or  articles  in  which 
they  may  be  interested.  In  the  case  of  imported  goods,  the 
octroi  duty  is  levied  in  addition  to  the  Customs  duty. 

SANTO  DOMINGO. — A  decree  has  recently  been  passed  fixing  the 

amount  of  the  fees  to  be  charged  by  Santo  Domingo  Consular 

Officers  abroad  :  — 

For  the  certification  of  four  copies  of  each  invoice 

and  corresponding  bill  of  lading  ;  the  value  of  the 

goods  included  in  the  invoice  being  : 

Pesos. 

From  1  to  50  pesos  ...         ...         ...         ...  1*00 

„      51  to  200  pesos  2"00 

„     201  to  1,000  pesos 3'00 

„      1,001  to  2,000  pesos 4*00 

„     2,001  to  4,000  pesos 5'00 

And  for  each  1,000  pesos  in  excess  of  4,000      ...  I'OO 

Note. — When  the  Consul  is  asked  to  sign  more  than  four  copies 
of  the  invoice  or  bill  of  lading,  the  fee  charged  will  be  50  per  cent. 
more  than  that  chargeable  for  the  four  copies. 

[£1  ='4'87  pesos.] 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Compiled  ezpresBly  for  this  Journal  by  Mebsbs,  W.  P.  Tboupboh  &  Oo.| 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inqairies  sboald  be  addressed. 


11,900.  "Generation  and  utilisatioc  of  electrical  energy,"  C.  8.  Northcote, 
May  20th. 

11,957.  "  Devices  for  damping  the  oscillations  set  up  in  machines  driven  by 
prime  movers."  Siemens  Schcckertwerke  G.m.b.hL.  (Convention  date, 
May  20th,  1911,  Germany.)    May  20th.     (Complete.) 

11,964.    "Telephone  systems."    E.  A.  Mellinger.    May 20th. 

12,001.  "  Means  and  apparatus  for  retaining  incandescent  electric  lamps  in 
their  holders."    0.  H.  Krdger  and  H.  E.  Hodosom,    May  21st. 

12,014.    "  Electric  auto-masseur."    F.R.Miller.    May  21st. 

12,028.  "  Installations  for  supplying  electric  current  for  lighting,  heating 
and  other  purposes,  on  motor-cars,  trains  and  the  like."  C.  A.  Vandervell 
and  A.  H.  Midolet.    May  21st.     (Complete.) 

12,047.  "  Ignition  systems."  C.  F.  Kettering.  (Convention  date.  May  22nd, 
1911,  United  States.)     May  21st.    (Complete.) 

12.059.  "  Electric  circuit-breakers."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    May  21st. 

12.060.  "  Electric  relays."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)    May  21st. 

12,075.    "Electric  heating  device."    H.  8.  MartIx<.    May  21st. 
12,079.     "  Electric  light  fitting.    A.  Colomb.    May  21st. 

12,098.  "  Electric  current  graduating  devices  or  resistances."  W.  Sumner. 
May  22nd. 

12,109.    "  Incandescent  lamps  and  burners."    G.  Helps.    May  22nd. 
12,116.    "Telephone  receivers."    Londrome  Syndicate,  Ltd.    (L.  Gallotti, 
France.)    May  22nd. 

12.133.  "Electric  advertising  appliances."  J,  Meyer  and  Nkuheitkn 
Verwerthdngs  G.m.b.H.    May  22nd.    [Complete.) 

12.134,  "  Speed  regulation  of  asynchronous  motors."  Bkrgmann  Elek- 
tbicitats-Werke  A'Kt.-Ges.  (Convention  date.  May  22nd,  1911,  Germany.) 
May  22nd.     (Complete.) 

12,174.     "  Telephony."    S.  G.  Brown.     May  22nd. 

12,193.  "  Magneto-electric  ignition  apparatus."  W.  A.  Hill.  May  28rd. 
(Complete.) 

12,212.  "  X-ray  fluorescent  screens."  Sir  D.  L.  Salomons.  May  28rd. 
(Complete.) 


12,223,    "  Dynamos."    G.  H.  Jackson  and  H.  E.  Moore.    May  23rd. 

12,228.  "  Device  for  looking  together  an  incandescent  electric  lamp  of  the 
bayonet-capped  type  and  lampholder."    G.  E.  Meek.     May  23rd.     (Complete). 

12,252.     "  Telegraphic  apparatus."    8.  G.  Brown.     May  23rd, 

12,270.  "  Mercury-vapour  lamps."  P.  G.  Triquet.  (Convention  date,  August 
30th,  1911,  France.)    May  23rd.    (Complete,) 

12.373.  "  Electric  fuse."    W.  B.  Boyd  and  J.  B.  Tannahill.    May  23rd. 
12,305.    "  Manufacture  of  cable  studs  and  analogous  articles."      L.  Baxter 

and  E.  Vahghan  (trading  as  Baxter,  Vaughan  &  Co.).    May  24th.    (Complete.) 

12,313.  "  Clutch  gear  for  Hughes  telegraph  apparatus."  Siemens  Bros, 
and  Co,,  Ltd,  (Siemens  &  Halske  Akt,-Ge8,,  Germany,)  May  24th.  (Com- 
plete.) 

12,320.  "  Current  interrupter  lor  high-tension  lines."  C.  Clar  and  T.  Clar, 
May  24th.     (Complete.) 

12,330.    "  Electrical  heating  apparatus."    R,  B.  Matthews.    May  24th. 

12,347.  "  Hygienic  shields  or  protectors  for  transmitters  or  receivers  of 
telephones,  speaking  tubes  and  instruments  of  a  similar  nature."  M.  H, 
Ferguson.    May  24th. 

12,367.  "  Vacuum  electric  water  heater."  J.  Mann.  May  24th,  (Com- 
plete.) 

12.374.  "  Telephone  installation  for  mines  and  the  like."  Sterling  Tele- 
phone AND  Electric  Co.,  Ltd.,  and  F.  G.  Bell.     May  24th. 

12,376.  "  Ironclad  change-over  switches  and  fused  switches."  H.  H.  Berry 
and  W.  J.  Markham.    May  24ih. 

12.379.  "  Timing  devices  for  the  electric  ignition  of  internal  combustion 
engines,"  Robert  Bosch  (Firm  of),  (Convention  date,  July  14th,  1911, 
Germany.)    May  24th,    (Complete,) 

12.380,  "Electric  search  lights."  Societa  Anonyma  Officine  Galileo. 
(Convention  date,  May  31st,  1911,  Italy.)    May  24th.    (Complete.) 

12,881.  "  Holders  for  incandescent  .electric  lamps."  J.  P.  Naylor.  May 
24th. 

12,425.    "  Electric  printing,"    C.  A.  Musgrave.    May  25th. 

12,444.  "Arrangement  of  receiving  stations  for  wireless  telegraphy." 
Capt,  Z,  Dan  and  G,  Rothlander,    May  25th,    (Complete.) 

12  445.  "Couplings  and  means  for  fastening  wires  together  aAd  to  the 
terminals  of  electric  batteries,  lamps,  walls  and  other  apparatus  or  appli- 
ances."    V,  C,  H.  Gibson,     May25th, 

12,449,  "  Apparatus  for  operating  electric  search  lights  from  a  distance." 
Soc,  Anon,  Officien  Galileo.  (Convention  date,  May  31st,  1911,  Italy.)  May 
25th.     (Complete.) 

12,469.  "Drawing  of  wires,  and  more  particularly  of  tungsten  and  other 
metal  filaments."    C.  Gladitz.    May  25th, 
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PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Bpeolflcations  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1911. 

Hydraulioally-balanced  Electric  Lifts.    E.M.  T.Boddam.    8,356.    April  4th. 
High-Tension  Electrical  Coils,  such  as  Induction  Coils,  Transformer  Coils, 

Armature  and  other  Windings,  and  the  Process  of  Formino  Same.    J.  L. 

Milton.     10,827.    May  4th. 
Magneto  Ignition  System  for  Internal-Combustion  Engines,    J.  L.  Milton, 

10,828,    May  4th, 
Electrical  Apparatus    for    Transmitting  and  Receiving  Signals,     A,   T. 

Dawson  and  G.  T.  Buckham.     11,019.    May  6th. 
Machine   for  making  Electrically-welded  Chains.     M.  B.  Ryan.    11,794, 

May  1 6th, 
Electrical  Switch  Devices,  applicable  to  the  Wireless  Control  of  Mines, 

OR  other  Apparatus.    C.  Stille.    13,648.    June  7th.    (July  20th,  1910.) 
Telephone  Transmitters.    Siemens  Bros.   &  Co.  and  C.  R.  Riber.    14,683. 

June  21st. 
Glow  Lamps  for  Advertising  Purposes.     G.  Rainaud,      14,731,     June  21st, 

(June  22nd,  1910.) 
Electric  Heating  and  Cooking  Devices,    Ferranti,  Ltd.,  and  M.  B.  Field. 

15,889.    July  8th. 
Telephonic  Instruments,  including  Transmitters.    E.  C.  R.  Marks.    (G.  R. 

Webb.)    16,956.    July  24th. 
Electrical    Influence    Machines    (without    Sectors),      T.    Clark.      17,462, 

August  1st, 
Electric  Lampholders,    H.  Lucas  and  F,  Jenkins,    19,182,    August  26th. 
Electrical    Connecting    Apparatus    Operated    from    a    Distance.      G.    A, 

Betulander,     19,553,     September  2nd,    (September  3id,  1910.) 
Electric  Measuring  Instruments.    H.  W.  Brown.    20,452.    September  15th. 

(October  8th,  1910.) 
Electric    Cookers,     R.    Haddan,      (Copeman    Electric    Stove    Co.)     22,001. 

October  5th. 
Electrical    Apparatus    for    Signalling    or    Communicating    PebiAdicallt 

between  One  Part  of  a  Ship  or  Place  and  Another.    R.  H.  H.  Pring 

22,039.    October  6th. 
Telephone    Transmitters.      C.   E.    Egner    and    J.    G,    Holmstrom,     22,049. 

October  6th. 
Incandescent  Electric  Lamp  and  Holder  Therefor,      C,  Harvey.     23,979. 

October  30th , 

Electric  Switch.    R,  Heilbrun,    24,003.    October  80th.     (November  2nd,  1910.) 

Sound  Amplifying  Devices  for  Telephones,  Ear-  and  Speaking-Trumpets  and 
the  like.     H.  C.  Petersen.    24,098.    October  31st.     (November  11th,  1910.) 

Process  FOR  Treating  Anode  Kesidues.  H.  Wehilin.  £5,179.  November  Uth. 
(January  11th,  1911.) 

Electrically- HEATED  Ovens.  G.  Barker,  (V.  Weber  &  Co.)  25,962.  Novem- 
ber 21st. 

Electric  Inspection  Lamps  for  Use  on  Automobiles.  W.  Peto  and  Peto  and 
Radford,  Ltd,    27,155.    December  4th. 

Vapour  Devices  for  Rectifying  Elkctbtc  Currents,  F.  Conrad.  27,686. 
December  9th.    (December  10th,  1910.) 

Colour  Screens  for  Lamps.  Korting  &  Mathiesen  Akt.-Ges.  27,850.  Decem- 
ber 12th.     (May  29th,  1911.) 


1912. 

Automatic    Safety    Switch    for    Electric    Currents.      P.    Gruber    and    A, 

Friihwirth,    fi79.    January  8th. 
Electric  Furnaces  for  Endothermio  Gas  Reactions,     H.  Grohmann.    919. 

January  Uth.     (March  31st,  1911.) 
Alkaline  Electric  Accumulators.    W,  K.  L.  Dickson.    957.    January  12th. 
Electric  Switch  Mechanism.    J.  W.  Record.    1,817,    January  23rd. 
Electric   Heaters   for  Liquids.    J.   P.   Bland  and  E.  G,   Simester,     1,983, 

January  24th. 
Electrical  Switches,    A,  Crawford.    2,896,    February  5th, 
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TtfK  disturbed  state  of  the  labour  worhl  renders  it 
impossible,  or  at  any  rate  unwise,  to  attempt  to  make 
any  particular  deduction  from  the  trade  returns  for 
the  past  month  or  two.  We  may  have  to  wait  until 
the  end  of  the  year  before  we  shall  be  able  to  see 
exactly  how  things  are  going.  Electrical  expf»rting,  how- 
ever, seems  to  be  proceeding  at  a  fairly  satisfactory  rate,  and 
the  recently  reported  statements  of  manufacturing  companies 
show  that  there  is  a  great  deal  of  foreign  and  colonial  work 
in  hand.  British  electrical  firms  are  untloubtedly  putting 
more  zest  into  export  trade  development,  and  though  the 
margin  of  profit  even  on  this  class  of  business  is  not  all 
that  is  desired,  the  result  is  gratifying.  We  believe  that  the 
need  for  continuing  to  show  a  spirit  of  enterprise  has  not 
diminished.  Tlierc  is  a  multitude  of  markets  to  exploit, 
and  there  is  a  keenness  in  the  method  of  the  foreign  com- 
petitor^— one  of  which  factors  affords  encouragement,  if  the 
other  urges  the  argument  of  necessity. 

The  private  trader  may  receive  assistance  in  his  future 
study  of  the  prospective  fields  from  the  Imperial  Trade  Com- 
mission, which  holds  its  first  meeting  in  London  next  month. 
The  members  of  this  Commission  will  first,  it  is  thought, 
make  a  close  investigation  into  the  trade  conditions  of  the 
United  Kingdom,  and  they  will  then  journey  from  place  to 
place  armed  with  intelligence  and  authority,  inquiring,  we 
suppose,  into  the  prospects  of  reciprocally  strengthening  our 
trade  connections  with  them  and  opening  up  new  channels 
for  the  inflow  of  the  product  of  the  British  manufacturer. 
Therefore,  we  cannot  reasonably  expect  to  have  the  results  of 
the  inquiry  in  our  hands  for  some  time — one  member  says 
three  years.  In  no  sense  can  we  look  to  a  Government  Com- 
mission to  do  for  us  as  individual  traders  what  we  ought  to 
do  for  ourselves.  The  necessity  for  individual  enterprise  and 
personal  initiative  is  as  imperatively  demanded  as  it  ever  was. 

In  the  Chamber  of  Commerce  Journal  for  June  there  are 
two  appeals  to  British  traders  and  manufacturers  which 
should  command  attention.  One  emanates  from  the 
Secretary  of  the  Board  of  Trade  at  Calgary,  urging  the 
"  business  section  of  England  "  to  pay  proper  heed  to  the  oppor- 
tunities for  trade  in  Western  Canada,  and  promising  that  those 
who  take  trouble  to  investigate  these  will  be  amply  repaid. 
The  writer  (Mr.  W.  H.  Wilson)  says  that  the  business  men 
of  the  United  States  have  not  waited  for  a  second  inviuition 
to  participate,  but  possessing  a  full  appreciation  of  the 
wonderful  prospects  of  the  future  in  this  tremendous,  but 
still  very  sparsely  settled,  territory,  they  are  establishing 
themselves  in  Western  Cities  with  plants  large  enough  to 
handle  present  business,  and  reserving  land  for  the  all- 
assured  extens'on.  Our  manufactui-era  would  do  well  to 
communicate  with  Mr.  Wilson  at  Calgary,  for  he  is  open 
to  advise  anybody  who  will  carefully  sound  the  propositions 
and   send  experts   to   test  the  advantages  of  the  country. 
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This  appeal  comes  at  a  moment  when  Britisli  electrical  and 
on^fineerins:  firms  are  giving  evidence  of  a  great  awakening 
and  an  earnest  desire  in  regard  to  Canada,  and  it  will  hardly 
require  any  additional  support  from  us  after  the  aggressive 
policy  that  we  have  so  long  and  so  consistently  advocated  in 
regard  to  this  market. 

The  second  appeal  comes  to  the  Journal  from  the  British 
Yice-Consul  at  Ensenada,  Baja  California,  Mexico.  It 
relates  to  the  approaching  completion  of  the  Panama  Canal 
and  the  consequent  extraordinary  advantages  that  await  the 
development  of  British  trade  in  the  North  Pacific,  if  our 
traders,  financiers  and  settlers  are  only  properly  alive  to  the 
possibilities  of  the  situation  for  those  who  show  reasonable 
enterprise  in  embracing  opportunities  as  they  arise. 

Alert    on   the   spot,    watching   matters   at   close   range, 
Mr.   W.   D.   Madden,   the   Consul   referred   to,   says,  "  It 
is  a  most  patent  fact  that  unless  we  bestir  omrselves  with 
all  the   most  modern  enterprise  and  resourcefulness  at  our 
command,  we  shall  be  outstripped  by  other  nations  in  the 
race  for  the  great   trade   and   commerce  of   this   region." 
Everything  that  can  be  done  by  the  United  States  and  Ger- 
many to  entrench  themselves  firmly,  to  the  exclusion  of  all 
others,     is     being    done,    and    the    writer    deplores    the 
fact   that  we  in  this  country   seem  inclined  to  apathy  and 
inertness,  combined  sometimes  with  obsolete  methods.     This 
sounds  like  an  old  stereotyped  criticism,  but  it  appears  to 
be  justified   in   respect   of   this   market.     Obviously  there 
is   a   pressing   need    there    for   British   trading   initiative. 
Mr.  Madden  goes  on  to  show  that  he  has  a  belief  in  his  own 
people's  ability  to  deal  with  the  situation  if  the  matter  be 
given  enough  publicity  in  these  islands. 

We  believe  there  is  a  great  deal  of  reason  for  this  plea  for 
greater  trade  publicity.     It  is  deplorable  that  our  own  news- 
papers nowadays  are  so  filled  with  domestic  political  affairs, 
industrial  differences,  and  a  thousand  comparatively  small  and 
petty  matters,  while  they  ought  to  be  devoting  their  space 
freely  to  the  great  trading  matters  of  the  world,  bringing  it 
home  to  every  trader  and  manufacturer,  and  to  every  worker 
too,  how  essential  it  is  that  Britain  should  assure  her  own 
necessary  prosperity  in  the  future  by  keeping  her  eyes  ever  open 
to  the  great  development  that  is  proceeding  throughout  the 
entire    world,   and    to   the   opportunities  thus  opened    to 
employer,  Avorker,  and  investor  alike.     In  our  opinion  the 
reports  that  are  issued  by  British  Consuls  and  commercial 
attaches   abroad    lose   much    of   their    real   value    because 
they  are   perused  by  so  few,  and  are   not  served  up  in  a 
suitable   form    for  interested   consumption,   say    over    the 
average  breakfast  table,  or  in  the  cityward  train.     It  has 
been  argued  that  Consular  reports  are  really  not  of  much 
practical  value  to  the  manufacturer  or  exporter,  except  as  a 
stimulus  to  first  interest,  which,  in  the  proper  course,  should 
be  followed  up  by  a  systematic  investigation  and  trade-getting 
campaign.     Maybe  Mr.  Madden  bears   in    mind  this  criti- 
cism when  h^  urges  everybody  British  to  read  his  reports 
issued  down  to,  and  including,  that  of,  December,  1911.    He 
will  be  content  if  the  first  stimulus  be  effectively  aroused,  for 
then,  he  says,  the  public  will  find  both  the  settlers  and 
the  capital,  and  when  these  are  provided  a  great  trade  and 
commerce  can  be  "  builf  up  "  in  "  British  channels."  • 

Turning  our  attention  now  to  another  market,  where  we 
hope  to  have  greatly  extended  business  relations  almost 
immediately,  we  note  with  interest  the  observations   of   a 


correspondent   of   the    Times,   who,   after   a   visit    to    the 
province  of  Hunan,  writes  home  respecting  a  great  Chinese 
trade  revival  which  is  in  progress.      Students  of  Chinese 
affairs  know  that  the  Hunanese  include  some  of  the  finest 
men  to  be  found  in  the  whole  of   China,  and   they  have 
afforded  a  new  illustration  of  their  superiority  by  sticking  to 
their  trading  operations  while  the  revolutionary  fires  were 
raging     elsewhere.       Here     and      in      other     parts      the 
population  is  "  heartily  sick  of  politics,"  and  is  "  desirous 
only  of  the  restoration  of  confidence  and  the  resumption  of 
trade."      We   cannot    resist    the    temptation   to   an    aside 
upon  the  similarity  of  the  current  feeling  in  China  to  that 
which  is  growing  in  the  British  Isles.      After  a  period  of 
strife,  wasting  resources  and  effort  in  international  war,  or 
industrial  conflict  between  capital    and  labour,  or   revolu- 
tionary conflict  dethroning  a  monarch,  all  the  nations  must 
inevitably  return,  sooner  or  later,  to  normal  living  and  to 
trading  operations,  and  with  deep  feelings  of  relief  and  satis- 
faction.    Let  us  hope  that  readjustments  consequent   upon 
upheavals  will  eventuate  in  greater  prosperity  for  all. 

If  the  present  appearances  in  China  are  not  misleading,  it 
will  not  be  long  before  the  import  trade  assumes  huge 
proportions.  The  spring  trade  at  Hankau,  "  this  fast- 
developing  commercial  emporium  of  Central  China,"  is  des- 
cribed as  enormous.  Accumulations  have,  however,  now 
been  cleared  off,  and  there  is  every  prospect  of  a  continua- 
tion of  the  remarkable  expansion  noted  there  in  recent 
years.  The  prospect  seems  to  be  encouraging  to  all  British 
firms  who  have  during  the  last  few  years  laid  schemes  for 
securing  some  of  the  electrical  and  other  engineering  trade 
that  the  progress  of  modernisation  and  civilisation 
is  sure  to  promote  ;  the  movement  toward,  let  us  hope, 
prolonged  peaceful  trading  operations,  is  also,  doubtless, 
being  noted  with  satisfaction  by  the  large  number  of  leading 
engineering  and  electrical  firms  who  have  joined  bands  in 
the  recenily-foi  med  British  Engineers'  Association,  whose 
prime  object  is  to  promote  and  protect  our  interests  in 
China. 


A    CASE    was  recently   decided   at   the 
Malingerers      Huddersfield  County  Court  in  which  the 
and   the  Work-        j^i  .  ,  x-         ^     ^ 

men's  Compensa-  '""^^  ^^^^  ^'^™^  strong  observations  about 
lion  Act.        ^  ^'^^  ^°''°^  °^  malingering.     It  appeared 
that    the    employers    of    a   miner   made 
application  to  terminate  or  diminish  the  compensation  pay- 
able on  the  ground  that  the  man  had  recovered.     He  was 
said  to  be  suffering  from  a  curious  visual  disease  known  as 
"miner's  njstagmus" — an  affection  of  the  eyes  which  is 
brought  on  by  work  in  the  pit.     Two  eminent  members  of 
the  medical  profession  gave  evidence  to  the  effect  that  this 
man  was  able  to  bring  on  nystagmus  at  will,  and  that  he  was 
in  fact  doing  so.      A  doctor  called  on  the  part  of  the  work- 
man admitted  that  a  man  can  control  and  aiso  aggravate  all 
the  symptoms  of  nystagmus,  and  make  the  disease  last  longer 
than  it  otherwise  would.     His  Honour  said  :  "  I  quite  agree 
with  the  submission  by  the  applicants  in  this  case  that  the-' 
respondent  was  malingering  or  unduly  and  improperly  pro- 
longing  the  duration  of   the  disease.     Such  a   practice  is 
grossly  dishonest,  and  the  sooner  it  is  stopped  the  better. 
I  am  convinced  that  the  respondent  has  been  malingering  in 
the  sense  that  he  has  discovered  and  used  means  whereby  he 
can  produce  within  reasonable  limits  for  such  period  as  he 
desired  all  the  symptoms  of  miner's  nystagmus."     As  the 
man  was  still  suffering  from  the  complaint  to  some  extent, 
compensation  was  not  taken  away  altogether,  but  the  award 
was  reduced  to  Id.  per  week.   That  a  man  will  go  the  length 
described  in  this  case  serves  to  show  the  extent  to  which 
employers  in  other  industries  may  be  exploited.     If  these 
things  be  done  by  those  who  are  entitled  to  claim  benefits 
under  the  Workmen's  Compensation  Act,  one  trembles  to 
think  of  what  will  happen  when  the  Insurance i Act  comes 
into  full  force. 
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Thk  subject  of  uncoirirnercijil  gpecifica- 
tions  Las  oftcji  t)e<'n  mentioned  in  the«<- 
coliiiiiiis,  it  lx;inf(  frc<|uently  iiverred  that 
enj^inoors  put  forward  8iJC«;i(ications  which  cannot  be  filled 
on  commercial  lines  owin^'  to  obsolete  articles  beinjr  recjuircd, 
or  that  it)  one  way  or  another  the  contractors  are  prevented 
from  supplying?  commercial  material.  Much  has  been  done 
by  way  of  staudardisinfT  such  thin<(8  as  f^irders,  pijxj 
flauf^'es,  &c.,  and  this  has  put  contractors  into  a  much  better 
position  in  many  respects.  An  engineer  writes  us  that  he 
recently  determined  to  make  a  thoroughly  open  specifif^ation, 
and  he  left  open  almost  every  detail,  merely  sjjecifying  that 
his  specification  should  be  followed  in  the  intention,  its 
figures  indicating  the  class  of  work  and  the  strengths 
that  shoidd  be  all'ordcd.  And  what  was  the  result  r 
A  storm  of  abuse,  because  the  specification  was  so  open 
that  no  bill  of  quantities  was  given.  Obviously  a  bill 
of  quantities  is  out  of  the  question  in  a  specification 
which  leaves  the  actual  design  open  to  the  contractor. 
Xot  a  single  really  satisfactory  tender  was  received,  and 
the  engineer  finally  divided  up  the  work  among  the 
several  sub-contractors,  selecting  those  he  could  rely  upon 
to  do  good  work,  and,  by  picking  out  firms  whom  he  knew 
to  be  competent  in  each  special  line,  obtained  better  and 
cheaper  results. 

The  same  engineer  tried  again  to  secure  tenders  on  a 
specification  which  left  the  contractor  free  to  furnish  his  own 
standard  plant,  in  everything  but  a  few  essential  details 
which  experience  had; shown  were  rarely  produced  satisfac- 
torily by  any  manufacturing  firm.  Of  the  firms  to  whom  the 
specification  was  sent  to  tender  upon,  just  one-half  went 
behind  the  engineer's  back  and  communicated  with  his 
client,  endeavouring  to  oust  him  from  the  job,  representing 
that  he  knew,  nothing  of  the  work,  appealing  to  their 
own  experience,  and  so  on,  and  specially  pushing  their 
own  very  inferior  details  and  methods  in  the  very  few  items 
that  were  tied  fast  by  the  specification.  The  other  half  of 
the  tenderers  were  all  firms  of  better  standing  and  longer 
experience  than  the  above-mentioned  firms ;  they  put  in 
offers  that  embraced  the  special  points  of  the  specification, 
and  filled  the  open  points  substantially  with  things  of  their 
own  pattern. 

If  engineers  are  to  be  exposed  to  such  treatment  as  is 
described  above,  it  is  hardly  a  matter  for  surprise  that  the 
open  specification  does  not  appeal  to  them.  By  half  the  firms, 
the  liberty  was  utilised  to  attempt  to  do  the  engineer  serious 
injury — the  engineer  who  had  selected  them  to  be  among  the 
recipients  of  the  specification — while,  in  the  first  case,  one 
firm  at  least  became  coarsely  abusive. 

There  i^  thus  another  side  to  the  conmiercial  or  open 
specification,  and  the  honest  and  rational  contractor  sutlers 
because  of  the  bad  faith  of  some  of  his  comiietitors.  Some 
contractors  will  beg  an  engineer  to  let  them  have  specifications 
when  he  has  them  to  give  out,  and  yet  the  same  con- 
tractors will  go  to  an  engineer's  clients  and  endeavour  to 
secure  the  work  on  their  ow'n  specification,  which  contains 
such  explanations  of  details  as  "large,"  "of  ample  size." 
"  approved  design,"  and  similar  vague  and  unmeaning 
terms. 

It  would  be  of  much  greater  interest*  were  it  possible  to 
write  such  ti  note  as  this  with  full  particulars  of  the  matters 
touched  upon.  This,  however,  is  not  practicable,  and  only 
more  or  less  vague  generalisations  can  be  employed.  Suffice 
it  to  say  that  the  facts  at  the  back  of  this  are  substantially 
as  set  down,  and  that  it  is  not  easy  to  put  out  an  open 
specification  unless  the  engineer  has  full  choice  of  the  firms 
to  whom  to  send  it.  When  tenders  must  be  publicly 
advertised,  the  use  of  the  open  specification  lays  it  open  to 
the  less  scrupulous  man  to  put  in  shoddy  work  on  the  lowest- 
tender  basis.  The  almost  compulsory  acceptance  of  the 
lowest  tender  in  municipal  work  is  one  of  the  worst  features 
of  modern  municipal  trading,  yet  it  is  very  difficult  to  see 
a  way  out  of  the  dilemma. 


EspKClAM.V  in  Ix)ndoii.  tlie  iirijiosition 
^>..i.r  K.on.Miij^f  a  water  rate  on  City  property  on  the 

ba«ig  of  the    rentAl,   instead   of    on    the 


uinl  Ll<!<lri(' 
I'll  III  |ii  hi;. 


consaiiiplioii,  often  < 
has  resulted   in  a  gotxl  deal  of  strivini/  ..-l.,.    y.. 
supplies.     Where  a  consumption  of  1,000  to  10,'' 
per  day  will  tost  only  a  few  shilhngB  to  pump,  it  might  cost 
hundreds  of  jwunds  [«r  year  if  charged  for  by  the  Water 
Hf)ard. 

^luny  private  supplies  have  thus  Ix-en  insulleo  «  an 

wells  anu  deep-well  punifs  electric-ally  driven.  j.,...,..ity 
at  power  rates  lends  itself  particularly  well  to  the  work 
of  pump  driving,  and  a  deep-well  pump  not  too  clumsily 
made  will  run  for  years  efficiently  at  a  low  speed  with 
very  little  wear. 

Some  years  ago  the  air-lift  pump  was  introduced.  Its 
one  advantage  is  that  it  will  raise  more  water  from  a  given 
well — if  the  water  is  there  to  Ije  raised — than  can  be  raised 
by  an  ordinary  pump.  Dut  against  this  one  advantage 
several  disadvantages  have  to  Ije  set.  First,  it  is  necessary 
in  London  to  bore  a  well  deeper  by  50  to  1.50  ft.  than  is 
necessary  for  water  supply,  in  order  that  the  air  lift  may 
work.  Secondly,  an  air  compressor  is  needed,  and  requires 
its  full  share  of  attention.  Thirdly,  unless  even  another  200 
to  300  ft.  of  boring  is  added  to  the  already  excessive  depth, 
the  air  lift  cannot  raise  water  to  th?  roof  tank,  and  a  separate 
surface  pump  must  be  installed.  Fourthly,  the  expenditure 
of  power  by  an  air-lift  pum]»  is  from  three  to  five  times  that 
necessary,  for  an  ordinary  pump.  This  extravagance  is 
carefully  kept  in  the  background  when  the  air-lift  pump  is 
offered.  Lastly,  the  copious  impregnation  of  the  water  with 
oxygen  is  very  detrimental  to  all  the  iron  or  steel  with  which 
it  comes  into  touch.  Oxygen  has  double  the  solubility  of 
nitrogen,  and  the  pressure  in  a  London  well  at  the  extreme 
depth  of  submersion  may  be  several  atmcspheres,  and  im- 
jilies  severe  oxygenation  and  great  destruction  of  parts 
On  this  detail  alone  the  wear  and  tear  of  an  air  lift  will  very 
soon  go  far  beyond  the  wear  of  a  slow-running  pump. 

The  extravagant  use  of  power  by  the  air-lift  apparatus 
is  very  liable  to  convey  a  wrong  impression  of  the  cost  of 
electrical  driving.  To  begin  with,  the  compression  of  air 
and  its  subsequent  use  for  power  generation  is  a  very  ineffi- 
cient process  :  it  may  be  justified  in  a  mine,  where  the  air 
which  goes  to  waste  is  useful  as  a  cooler  of  the  atmosphere  : 
but  to  use  air  to  work  a  pump  is  one  of  the  most  inefficient 
methods  of  air  utilisation.  Tsei-s  know  nothing  of  the  inter- 
mediate process  of  the  pumping  plant.  They  receive  so  much 
water  and  pay  for  so  much  electricity  and  compare  the  costs, 
and  this  gives  an  undeservedly  bad  name  to  electricity,  which 
receives  the  blame  for  the  inefficiency  of  the  whole  plant. 
.\  simple  pumping  plant  with  worm  gear,  direct  driven 
from-  an  electric  motor,  or  a  properly-designed  double 
reduction  gear,  or  a  chain  drive  with  ^  high-class  chain, 
will  run  at  a  high  efficiency,  and  show  as  cheap  a  power 
cost  as  a  producer-gas  engine,  without  the  labour  cost 
and  the  dirt,  which  may  mean  so  much  in  a  city  build- 
ing. There  are  justifiable  uses  for  the  air  Uft,  and  it 
may  be  employed  in  many  instances  where  the  water  is  not 
far  from  the  surface,  but  the  inefficiency  increases  with 
tlopth,  and  so  also  does  the  corroding  iufiueuce  of  the  oxygen- 
saturated  air.  A  gocxl  deal  of  charlatanism  has  been 
connected  with  the  sale  of  air  lifts.  espociiUly  in  regard  to  the 
advocacy  of  particular  ways  of  letting  the  air  into  the  water 
at  the  base  of  the  deeply  submergeil  water-rising  main. 
How  air  can  he  coaxed  into  a  water  pipe  400  to  ,">00  ft. 
long  in  such  a  manner  as  to  influence  its  behaviour  in  that 
length  of  main,  is  a  proposition  that  no  engineer  is  likely  to 
consider  seriously.  Suffice  it  to  say  that  while  electric  driving 
is  a  proved  success  in  plain  pumping  work,  it  is  liable  to 
suft'er  in  character  if  combined  w  ith  the  notorious  inefficiency 
of  the  air-lift  pump  ;  and  usei-s  shouKl  be  careful  lest  they 
be  dragged  into  the  expense  of  this  system  of  driving, 
when  tliey  may  employ  a  simple  electiic  drive  at  a  proper 
and  reasonable  cost. 
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ARTISTIC    STREET    LAMP    STANDARDS. 


Wl  have  received  the  following  letter  from  Mr.  S.  G, 
Rhodes,  superintendent  of  the  arc  lamp  department  of  the 
New  York  Edison  Co..: — 

"The  Ei.ECTRiCAJ.  Revikw  of  March  22nd,  1!)12,  has 
an  article  devoted  to  the  consideration  of  street  lighting  that 
is  somewhat  ambiguous,  in  that,  the  article  in  question  has 
to  do  with  standards  designed  exclusively  for  special  display 
lighting,  limited  in  most  cities  to  several  squares  in  their 
main  thoroughfares,  and  not  as  your  editorial  in  the  same 
issue  might  lead  one  to  assume,  to  standaids  for  municipal 
street  lighting.  The  erroneous  impression  that  might 
possibly  obtain  has  induced  me  to  take  the  liberty  of 
addressing  yon  relative  to  this  detail  of  the  street  lighting 
equipment  in  the  United  States,  without,  however,  discussing 
that  phase  of  it  considered  by  your  article  and  editorial, 
except  to  say  that  they  have  suifered  somewhat  in  reproduc- 
tion, and  that  your  contributor  is  correct  in  that  this  form 
of  standard  for  "  White  Ways  "  has  been  very  satisfactory  to 


by  standards,  which,  from  the  aesthetic  point  of  view,  leave 
nothing  to  be  desired,  and  in  which  also  is  considered  the 
practical  and  efficient  side  of  the  lighting  unit  made  part  of 
the  equipment.  This  detail  of  attention  has  become  sjjecially 
prominent  in  the  design  and  treatment  of  standards  for 
viaducts,  bridges  and  other  forms  of  public  highways,  and 
to  the  advantage  of  the  artistic  as  well  as  the  utilitarian  side 
of  the  matter.  Municipal  Art  Commissions,  or  similar 
bodies  made  up  of  architects  or  representatives  from  allied 
professions,  have  been  given  in  practically  all  cities  jurisdic- 
tion as  to  the  suitability  of  street  fixtures  that  will  be  placed 
in  the  public  highways,  and  as  their  decision  is  final,  you 
will  note  that  it  is  a  remote  possibility  that  other  than 
satisfactory  units  will  be  installed. 

"  I  trust  you  will  pardon  this  unsolicited  discussion  of 
this  matter,  my  sole  excuse  being  to  ensure  that  public 
opinion,  as  represented  by  your  readers,  should  not  confuse 
the  special  form  of  lighting  standards  with  that  devoted  to 
municipal  lighting.  The  effort  on  the  part  of  all  concerned, 
in  addition  to  the  cost  of  the  development  of  lighting 
standards  in  all  our  principal  cities,  is  receiving  too  much  the 
undivided,  and,  I  must  add,  unselfish  consideration  of  our 
central  station  companies  to  have  to  stand,  as  a  matter  of 
record,  a  criticism  that,  in  the  least,  reflects  on  the  work  they 
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Examples  of  Street  Lamp-posts  ;  New  York  Edison  Co. 

1.  Arc  lamp-post  ;  tubular  steel  mast  and  arm,  with  iron  scrolls 
and  ornamental  castings  ;  for  use  in  wide  thoroughfares  or  tree- 
lined  roads. 

2.  (Inset.)  Arc  lamp-bracket  for  use  where  space  is  limited. 

3.  Arc  lamp-post,  tubular  shaft  and  scroll  bracket,  standard 
pattern,  for  Manhattan  and  iBronx. 

4.  Arc  lamp-post,  twin  suspension,  used  only  in  Fifth  Avenue. 

5.  Arc  lamp  centre  post  with  lyre  suspension,  for  busy  thorough- 
fares. 

tj.  Arc  lamp-post,  bishop  crook  type,  standard  pattern,  for 
Manhattan. 

7.  Tungsten  lamp-post,  for  Central  Park. 

the  merchants    and    municipalities  where  they  have    been 
installed. 

"  The  state  of  the  art  as  it  is  reflected  by  the  standards 
installed  for  the  various  municipalities  throughout  the 
countiy  is  on  a  very  high  plane,  as  will  be  appreciated  when 
it  is  considered  that  the  electricity  supply  companies  have 
for  the  most  part  turned  this  work  over  to  an  architect,  and, 
in  collaboration  with  the  electrical  engineers  of  the  company, 
designed  the  standards  for  the  system  to  be  used  with  con- 
sideration for  the  locality  in  which  they  are  to  be  installed. 
To  such  an  extent  has  tliis  form  of  development  proceeded, 
that  our  most  prominent  designers  are  retained  by  either  the 
municipality  or  the  electricity  company,  with  the  result  that 
our  broad  avenues,  boulevards,  ])arked  streets  and  open 
squares,  as  well  as  the  usual  city  thoroughfares,  are  lighted 


are  doing.  The  improvement  of  the  public  highways  appeals 
to  those  having  the  civic  advancement  of  their  city  in  mind, 
and  the  lighting  companies  yield  to  none  in  this  matter. 

"  It  has  occurred  to  me" that  a  few  photographs  of  some  of 
the  designs  of  standards  in  use  by  one  company — the  New 
York  Edison  Co.,  New  Y'ork  City — would  serve  to  illustrate 
this  point.  You  are  at  liberty  to  retain  these  pliotographs 
and  to  use  them  if  you  so  desire.  Permit  me  to  express  my 
appreciation  in  advance  for  your  consideration  of  this 
communication. 

"Samuel  G.  Rhodes, 
'■^  SvperintendenI,  Arc  Lamp  Deparlmenty 

We  have  much  pleasure  in  printing  this  courteous  com- 
muni(!atiori  from  Mr.  Rhodes,  and  in  expressing  the  opinion 
that  the  illustrations,  which  we  reproduce  will  give  a  very 
diffeient  impression  from  that  left  by  the  article  to  which  he 
refers.  The  designs  now  shown  are  graceful  and  artistic, 
and  bear  witness  to  the  care  devoted  to  them  by  the  authori- 
ties in  New  York.  It  will  be  noted  that  Mr.  Rhodes  refrains 
from  discussing  the  merits  of  the  designs  which  we  felt 
called  upon  to  criticise  adversely,  merely  stating  that  the  forms 
of  standard  in  (juestion  have  been  very  satisfactory  to  the 
people  who  use  them  ;  we  infer  from  this  that  his  associates 
were  not  responsible  for  them— an  inference  which  is  borne 
<^ut  by  the  general  excellence  of  the  designs  here  illustrated. 
In  this  country  we  have  not  as  yet  developed  enthusiasm 
for  "  White  Ways,"  and  we  are  therefoie  compelled  to 
have  regard,  first  of  all,  to  the  utilitarian  aspects  of  the 
subject. 
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THE    TRANSPORT    OF    MODERN     LARGE 
UNITS    OF    MACHINERY. 


By  ADOLF.  R.  STELLI.\(;,  DiPi..  In(;. 


With  the  jrrouth  of  the  demand  for  hij^h  power  electric 
motors  and  <(enerators  there  has  arisen  a  difhcult  series  of 
problems  connected  with  their  transport  ;  it  also  appears 
that  the  cost  of  installing  an  e.\tra-hi<(h -power  unit  is  con- 
siderably increased  by  the  difficulties  encountered  in  the 
forwarding. 

In  the  first  place,  the  actual  freight  charges  increase  with 
the  weight  of  the  package.  Take,  for  example,  the  freight  of 
electrical  machinery  to  South  Africa  ;  the  charge  per  ocean 
ton  from  British  port  to  Durban  varies  between  80s.  per  ton 
for  packages  weighing  10  cwt.  or  less  and  00s.  per  ton  for 
packages  of  10  tons.  This  increased  cost  is  largely  due  to 
the  necessity  of  handling  heavy  consignments  by  special 
cranes  or  other  lifting  apparatus,  but  there  are  very  few 
goods  yards  equipped  with  the  tackle  necessary  for.  the 
handling  of  modern  machinery. 

When  forwarding  a  25,000-n.i'.  Parsons-Brown-Boveri 
turbo-alternator  from  the  works  at  Le  Bourget  to  the  St. 
Denis  (Paris)  central  station,  it  was  found  that  three  items, 
namely,  the  turbine  rotor  and  the  upper  and  lower  halves  of 
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The  complete  journey  waa  accomplished  in  10  hoars,  and 
the  damage  done  wa.s  confined  to  the  cruehing  of  \,>i^j() 
paving  stones,  sundry  kerljs,  and  the  cracking  of  one  iron 
grating.  No  damage  was  done  to  the  gas  or  water  mains, 
and  the  total  cf^st  of  the  transpfjrt  of  the  three  items  (the 
second  and  third  joameys  being  made  without  in'  '-^  ■ ' 
was  between  £400  and  £4.00.  A  full  account  is  pu 
in  the  Revue  fndustrielle. 

The  most  serious  restriction  of  economical  transport  of 
large  units  is  the  loading  gauge  on  the  railway  ;  here  the 
British  designer  is  more  handicapped  than  his  Continental 
colleague,  as  the  accompanying  diagram  will  show.  To 
pass  the  loading  gauge  staUjrs  must  be  designed  to  divide 
into  two  or  four  parts,  and  it  has  even  l^een  found  necessary 
to  forward  the  rotors  of  large  induction  motors  (for  winding 
engines)  in  their  component  parts,  i.e.,  copper,  stampings, 
bolts,  &c.,  in  separate  cases,  and  the  hub  split  in  halves. 
One  of  the  rotors  in  que&tion  had  a  finished  diameter  of 
144  in.,  and  was  consigned  by  the  British  Westinghonse  Co. 
to  South  Africa ;  on  being  taken  into  the  interior  the 
portions  could  only  be  unloaded  with  the  help  of  a  wrecking 
crane  sent  by  the  railway  company. 

The  loading  gauge  can  be  exceeded  if  special  arrange- 
ments are  made  with  the  railway  company  concerned,  but 
this  is  often  an  expensive  proceeding.  A  consignment  such 
as  a  stator  frame  which  is  wider  than  the  gauge  can  be 
forwarded  overhanging  the  truck  on  the  6-ft.  wav-side  ;  this 
means  stopping  all  the  traffic  on  the  other  line  across  the 
6-ft.  way. 

For  the  transport  of  these  large  burdens  special  "  well 
trucks  "  are  designed  giving  a  loading  level  of  2  ft.  above 
the  rails,  and  having  a  bogie  at  each  end.  These  trucks 
are  designed  for  well-lengths  of  15  to  35  ft.,  and  to  carry 
weights  up  to  40  tons  on  the  longest  size  ;  to  convey  modern 
electrical  machinery,  and  especially  large  turbo-generator 
sets,  trucks  are  required  which  will  carry  as  much  as  60  tons. 
The  trucks,  however,  which  are  at  present  being  constructed, 
are  being  designed  with  a  well  length  of  35  ft.  This  seems 
too  long  to  give  satisfactory  running  results,  as  the  great 
majority  of  the  loads  will  be  practically  central  loads  for 
such  a  long  truck.  In  view  of  modem  practice  and  modem 
tendencies,  well  lengths  of  not  more  than  25  ft.  seem  more 
suitable.  In  support  of  this  statement  may  be  taken  the 
example  of  the  25,000-h.p.  set  in  which  the  maximum 
indivisible  length  is  22  ft.  2  in.  Further,  for  "Lancashire" 
boilers  30  ft.  in  length,  the  standard  boiler  trucks  can  be 
used. 


4'-8l' 


the  turbine  casing,  were  too  heavy  to  be  handled  by  the 
cranes  at  the  railway  sidings  near  the  power  station,  and 
therefore  the  journey  of  5^  miles  had  to  be  made  by  road. 

The  dimensions  of  this  set  are  : — 

Overall  length,  44  ft.  8  in. ;  overall  width,  13  ft.  2  in.  : 
length  of  turbine.  27  ft.  10  in. ;  length  of  alternator, 
18  ft.  10  in. 

The  turbine  rotor  is  22  ft.  2  in.  long  and  10  ft.  in 
diameter  ;  it  weighs  40  tons.  The  cradle  in  which  it  was 
conveyed  weighed  3  tons  and  the  lorry  itself  12  tons;  35 
horses  were  necessary  for  the  haulage.  The  width  of  each 
of  the  four  wheels  being  12-2  in.,  the  load  on  1  in,  periphery 
of  the  rear  wheels  was  G,S,00  lb.  per  sq.  in. 

On  leaving  the  works,  the  branches  of  trees  impeded  the 
cavalcade  ;  these  being  sawn  ofF^  no  further  check  was 
received  until,  by  mistake,  a  turning  to  the  right  instead  of 
to  the  left  was  made.  The  services  were  then  requisitioned 
of  a  salvage  contractor,  whose  cart,  with  levers,  balks,  cha'.ns, 
jacks  and  winches,  had  accompanied  the  load.  Their  services 
were  again  in  demand  when  the  vehicle  skidded  and  crushed 
the  kerb.  Four  hours  were  occupied  in  jacking  back  to  the 
centre  of  the  road.  The  iron  gratings  of  two  ventilating 
shafts  were  crossed  after  covering  them  with  :j-in.  boiler 
plate.  One  level  crossing  and  two  biidges  were  crossed 
without  mishap,  one  of  the  bridges  being  a  drawbridge  over 
a  canal,  supported  on  this  occasion  by  a  structure  built  on 
the  towing  paths. 


NOTES    FROM    CANADA. 


[from   our  special   correspondent.] 


The  Department  of  the  Interior  has  recently  ci-eated  a 
water-power  branch  which  will  deal  with  th"  control,  \c..  of 
water-powers  in  Manitoba,  Saskatchewan  and  Alberta. 
Engineers  have  already  been  set  to  work  to  investigate  and 
report  on  the  water-powers  of  the  West. 

The  terminal  of  the  Grand  Trunk  Pacific  Railway.  Prince 
Rupert,  B.C.,  is  likely  to  become  an  important  centre  in  the 
near  future  as  lumber  mills,  cement  works,  smeltei-s.  flour 
mills,  kc,  are  to  be  erected,  and  heavy  demands  for  power 
will  probably  lie  made  on  the  Prince  Rupert  Hydro- 
Electric  Co. 

The  (Htawa  Light,  Heat  and  Power  Co.  have  recently 
decided  to  take  what  appears  to  be  rather  an  extraordinary 
step  in  connection  with  an  extension  to  their  power  plant. 
Although  (Ottawa  occupies  an  almost  unique  position,  even  in 
Canada,  for  the  economical  development  of  hydi^o-electric 
power,  the  compjmy  referred  to  have  decided  to  put  in  some 
0,000  H.p.  in  the  form  of  steam  plant.  It  appears  that  the 
idea  is  to  use  this  plant  primarily  to  take  j^>eak  loads,  and, 
secondarily,  to  act  as  a  stand-by,  and  the  management  of  the 
company  is  of  opinion  that  though,  for  continuous  operation, 
water  power  is  the  cheaper,  yet  for  intermittent  loads  steam 
power  has  the  advantage. 
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A  deputation  of  five  Senators  from  New  York  State  has 
recently  been  visiting  a  number  of  places  in  Ontario  in 
order  to  secure  information  respecting  the  operations  of  the 
Hydro-Electric  Power  Commission  of  this  province.  The 
advisability  of  establishing  a  similar  system  in  New  York 
State  is  now  under  consideration  by  the  legislature  there,  and  a 
report  on  the  subject  is  to  be  submitted  at  the  next  session 
of  that  body  by  the  deputation  referred  to. 

Application  for  power  has  been  made  to  the  H.E.  Power 
Commission  by  representatives  from  the  districts  around  the 
towns  of  Beaverton,  Cannington,  Sunderland,  and  other 
places  lying  about  50  miles  north  of  Toronto,  and  the 
Commission's  engineers  Avill  shortly  investigate  and  report 
on  the  subject.  It  was  stated  that,  if  the  Commission's 
system  were  extended  in  this  direction,  many  farmers  would 
use  it. 

Two  applications  have  recently  been  made  for  power  rights 
on  the  Rainy  River,  which  is  situated  in  the  extreme  west 
of  Ontario,  and  which  connects  the  Lake  of  the  Woods  with 
Rainy  Lake,  one  by  the  Ontario  and  Minnesota  Power  Co. 
and  the  other  by  the  Rainy  River  Improvement  Co. ;  these 
are  being  investigated  by  engineers  of  the  Public  Works 
Department.  As  the  Ontario  Government  is  concerned  in  the 
matter,  the  question  of  a  site  for  the  necessary  dam  is  to  be 
considered  by  it,  and  as  a  question  of  water  levels  also  comes 
in,  the  report  drawn  up  by  the  engineers  of  the  Public  Works 
Department  must  go  before  the  Canadian  Section  of  the 
Waterways  Commission. 

.  The  recent  coal  strike  in  England  lends  some  interest 
to  the  statement  that  the  municipal  council  of  Calgary  in 
Alberta  favour  the  idea  of  municipal  ownership  and  opera- 
tion of  a  coal  mine,  coupled  with  the  actual  selling  of  the 
coal  to  residents  at  a  reasonable  price. 

A  report  from  Saskatoon  states  that  14,000  h.p.  could 
be  developed  on  the  South  Saskatchewan  River  and  power 
delivered  thence  to  the  town  referred  to.  The  cost  of  the 
scheme,  including  transmission  lines,  would  be  about 
£440,000. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  i\''o  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


An  ObJQctionable  Clause. 

Apropos  of  "  Fairplay's"  letter,  headed  "An  Objectionable 
Clause,"  I  certainly  think  all  reputable  electric  wiring  con- 
tractors should  have  nothing  to  do  with  a  specification  which 
contains  a  clause  with  such  arbitrary  powers.  A  contractor 
accepting  work  under  these  conditions  would  obviously  lose 
money,  as  it  is  now  general  knowledge  that  no  Union  man  is 
ever  satisfied,  therefore,  like  Oliver  Twist,  he  is  always 
"  asking  for  more."  I  presume  the  Socialist  Guardians  have 
in  view  the  curtailment  of  the  contractor's  right  of  authority. 
If  so,  I  can  congratulate  them  on  inserting  a  stipulation 
which  will  rob  the  contractor  of  his  say  in  the  matter  as  to 
whom  he  shall  employ  and  whom  he  shall  dismiss,  or,  to 
be  more  precise,  the  Electrical  Trades  Union  will  be  the 
authority,  whilst  the  contractor  will  play  second  fiddle,  he, 
at  the  same  time,  financing  the  w ork  and  taking  the  risk  of 
bad  work  and  tests. 

Now  the  term  Trade  Union  pladnly  means  Socialism  ;  I 
would  suggest  tliat  all  reference  to  the  term  Trade  Union  be 
deleted,  and  "  local  conditions  and  rate  of  pay,"  with 
schedules,  be  substituted  :  also  any  differences  of  opinion 
arising  between  the  contractor  and  his  employes  should  be 
settled  instantly  by  the  contractor  dismissing  the  complaining 
workman. 

Percy  D.  CoUins. 

.  Wimbledon,  Vime  10/^,  1912. 


The  Limerick  Appointinent. 

This  hardy  annual  is  with  us  once  again  !  You  publish 
in  your  current  issue  a  long  advertisement  inviting  applica- 
tions for  the  office  of  borough  electrical  engineer  to  this 
notorious  borough. 


As  the  writer  happens  to  know  something  of  the  manner 
in  which  municipal  matters  are  managed  in  this  town,  let 
me  say  that  it  is  quite  useless  (fortunately)  for  English 
engineers  to  waste  their  ink,  paper,  stamps,  and  time,  in 
applying  for  the  position. 

On  three  occasions  within  the  past  few  years  the  position 
has  been  open  for  competition,  and  on  two  occasions  selected 
candidates  were  required  to  sit  for  a  technical  examination. 
On  each  occasion  English  candidates  came  out  at  the  top  of 
the  list.  What  was  the  result  ?  Were  they  appointed  ? 
No  !  Why  ?  Simply  because  Anglo-Saxons  are  not 
tolerated  in  this  part  of  Ireland.  The  appointment  went 
to  men  who  were  either  able  to  sign  their  name  in  Gaelic, 
or  to  produce  a  birth  certificate  showing  that  they  were 
born  and  reared  in  Ireland.  A  knowledge  of  engineering 
was  quite  a  secondary  consideration. 

The  job  would  be  no  sinecure  if  the  salary  offered  were 
£1,000  per  annum. 

In  the  Know. 

June  Sth,  1912. 


THE    INDIRECT    LIGHTING    OF    ROOMS. 


By  "WHISTLEFIELD." 


Indirect  lighting  by  means  of  arc  lamps  and  inverted 
shades  has  long  been  recognised  as  the  best  method  of  illu- 
minating drawing  offices  and  other  places  where  even  and 
shadowless  lighting  is  desirable,  but  this  method  of  lighting 
was  not  extended  to  the  lighting  of  rooms,  because,  with  the 
exception  of  arcs  and  Nernst  lamps,  it  was  hardly  possible 
to  get  lamps  of  high  enough  efficiency  and  candle-power  for 
the  purpose. 

The  advent  of  the  high  candle-power  metal-filament  lamp, 
however,  has  altered  this,  and  now  indirect  lighting,  with 
all  its  many  advantages,  can  be  applied  to  any  room  that 
has  a  white  ceiling. 

Many  of  the  indirect  lighting  fittings  on  the  market  are 
designed  with  a  view  to  their  decorative  effect,  and  seem  to 


Fig.  1. 

treat  as  of  (juite  secondary  consideration  the  main  object  of 
the  fitting,  which  is  to  reflect  as  much  light  as  possible,  not 
only  on  to  the  ceiling,  but  all  over  the  ceiling. 

One  of  the  finest  reflectors  for  this  purpose  is  the  ordinary 
white  opal  shade,  which  is  made  in  such  standard  sizes  as 
18  in.  diameter  by  G  in.  deep,  and  15  in.  diameter  by  4^  in. 
deep,  and  the  following  experiment,  which  is  easily  carried 
out,  is  well  worth  a  trial  in  any  room,  such  as  a  drawing- 
room,  where  inverted  lighting  could  be  advantageously 
applied. 

Take  any  table  or  portable  lamp  and  fix  under  its  shade- 
carrier  ring  a  15-in.  opal  shade  (see  fig.  1)  ;  put  a  50-c.p. 
metal  lamp  into  the  holder,  switch  on  and  hold  this  lamp 
over  the  head  in  the  centre  of  the  room  so  that  all  the 
light  is  thrown  on  to  the  ceiling :  if  every  other  light  is 
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Hwitched  ofV,  the  room  will  Im;  flooded  with  hhoIL  white  h<(ht, 
the  boauty  of  which  will  hardly  \)e  credited  unless  eeeri.  I>y 
raovinp  the  fitting  nearer  to  or  further  from  the  ceilinj,'  a 
position  will  he  found  where  the  whole  of  the  ceiling  will  be 
evenly  illuminated,  and  the  general  lighting  effect  will  be  at 
its  best. 

Fig.  2  shows  a  very  simple  fitting,  consisting  of  a  15-in. 
diameter  x  r»-in.  deep  cardl)oard  conical  shade,  suspended 
below  a  plain  pendant.    It  is  quite  clear  from  the  diagram 


Fig.  2. 

that  practically  all  the  light  given  off  by  the  lamp  is  reflected 
upwards  and  outwards,  thus  illuminating  a  large  area  of 
ceiling.  This  fitting  while  being  quite  serviceable  as  a  reflector 
is  not  sufficiently  decorative  for  a  room,  and  fig.  3  shows  the 
same  kind  of  arrangement,  only  in  this  case  the  shade  is  of 
opal  and  is  fitted  with  a  metal  band  carrying  a  fringe 
of  beadwork  or  silk ;  the  opal  shade  rests  on  the  lip  of  the 


into  a  thing  of  l>eauty,  figs. .'»  and  (l  affording  a  mere  in' 
of  what  is  p<^)3sible  in  that  direction ;   it  will  Ijfe  foui.  . 
white  is  the  best  colour  for  the  groundwork,  and  as  a  : 
amount  of   light  filters  through   tliis  backgroand,  it  lends 
itself  to  decorative  work. 

The  cords  by  which  the  sharle  is  hang  may  V>e  either  silk 
or  ribbon,  while  strings  of  beads  are  very  effective  in  cases 


Fig.  4. 

where  bead  fringes   have  entered  into  the  scheme  of  shade 
decoration. 

Before  leaving  the  subject,  it  may  be  well  to  add  a  few 
notes  regarding  efficiency  in  this  method  of  lighting.  It  is 
not  efficient  to  put  a  group  of  lamps  inside  an  invertetl 
shade,  and  there  'is  no  reason  for  doing  it :  lamps  can  \>e 
obtained   of  practically  any  candle-power,  and  certainly  a 


Fig.  S. 

band,  and  the  whole  fitting  is  suspended  by  means  of  cords 
attached  to  this  band. 

Fig.  I  shows  a  wire  frame  which  any  electrician  can 
readily  make  up  with  stout  birdcage  wire  of  such  a  size  that 
a  15-in.  diameter  x  -iTj-in.  opal  shade,  if  it  is  to  be  used  with 
a  r)0-C.P.  or  80-c.p.  lamp,  or  18-in.  diameter  x  6-in.  deep 
shade  if  a  100-c.p.  lamp,  will  just  fit  into  the  tapered  part 
as  shown.  The  taste  and  ingenuity  of  the  ladies  of  the 
household,  aided  by  scraps  of  silk,  will  convert  the  wire  fi-anic 


Fig.  5. 

100-C.P.  lamp  gives  as  much  light  as  can  possibly  be 
required  from  a  single  fitting.  It  mast  be  remembered 
that  metal-filament  lamps,  f I om  the  very  nature  of  their 
construction,  shed  most  of  their  light  hi  a  horizontal 
direction,  and  a  conical  shade,  such  as  that  shown  in  tig.  2, 
will  reflect  up  the  maximum  ([uantity  of  light  from  the  lamp. 


Fig.  <;. 


^"^'^\V: 


but  if  a  group  of  three  or  four  lamps  hanging  at  an  angle  be 
placed  in  a  bowl  fitting,  as  is  the  t'as<^  in  a  large  number  of 
fittings  on  th'^'  niarket!^  rt  is  impossible  to  design  a  reflector 
which  will  not  send  a  good  deal  of  light  l«ck  into  the  lamps 
and  holdei-s,  and  a  loss  of  efficiency  will  be  the  result.  On 
the  ground  of  first  cost  as  well  as  running  cost,  the  single 
lamp  easily  holds  its  own.  and  the  only  point  not  in  its  favour 
is  the  fact  that  when  a  lamp  fails  all  the  light  is  out ;  but 


956 


THE    ELECTRICAL    REVIEW.       [voi.70.   No.  1,803,  June  u;  1912. 


that  factor  is  not  worth  taking  into  account  in  most  cases, 
compared  with  the  gain  in  efficiency. 

The  human  eye  readily  adjusts  itself  to  the  intensity  of 
the  illumination  that  it  has  to  endure,  and  anyone  stepping 
from  bright  sunlight  into  a  room  well  knows  that  it  takes 
some  minutes  for  the  eye  to  be  adjusted  to  the  lower  scale 
of  intensity,  but  when  this  has  taken  place  it  is  quite  as  easy 
to  see  clearly  in  the  room  as  in  the  sunlight.  This  fact 
explains  why  it  is  that  indirect  illumination  appears  so 
bright  compared  with  direct  lighting  where  the  same  candle- 
power  of  light  has  been  used. 

In  indirect  lighting  the  illumination  is  practically  even, 
and  there  are  no  bright  points  for  which  the  eye  has  to  be 
adjusted,  so  that  the  iris  is  open  to  a  larger  extent  than 
would  be  the  case  were  bright  lamps  dotted  about  as  in 
direct  lighting  ;  thus  the  eye  can  see  more  clearly  with  less 
light  than  is  the  case  with  badly-arranged  direct  lighting. 
The  cases  are  comparable  to  a  man  sitting  in  a  room  and 
another  who  is  continually  stepping  out  into  the  sunlight. 
The  latter  thinks  the  room  dark,  and  the  former  sees  quite 
clearly,  simply  because  the  eyes  are  differently  adjusted  :  and 
as  this  adjustment  is  quite  automatic  and  beyond  our  control, 
and  the  eye  is  always  adjusted  for  the  strongest  light  that  it 
is  called  upon  to  endure  at  the  time,  the  problem  of  the 
lighting  engineer  is  to  arrange  his  lamps  so  that  there  are  no 
bright  lights  visible,  and  all  the  illumination  is  as  far  as 
possible  even.  Indirect  lighting  by  means  of  inverted  shades 
is  the  only  solution,  so  far,  to  this  problem  in  the  lighting  of 
rooms,  and  the  restful ness  of  this  light  on  the  eyes,  and, 
therefore,  on  the  whole  system,  is  well  worth  the  trouble  of 
making  up  a  few  fittings  as  described  above. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Simplex  Heating  Apparatus. 

Messes.  Simplex  Conduits,  Ltd.,  London  and  Birming-ham' 
are  introducing  a  series  of  boiling-  plates,  which  are  of  very  solid 
mechanical  construction,  and  in  which  no  material  is  used  which  is 
likely  to  be  detrimentally  affected  by  the  higrh  temperature  at 
which  these  plates  are  required  to  work.  They  are  made  in  three 
sizes — 6  in.,  8  in.  and  10  in.  diameter — and  these  sizes  may  be 
obtained  arranged  for  temperature  regulation,  either  by  means  of 
the  usual  three-pin  terminal,  which  gives  four  variations  from  one 
quarter  to  full  heat,  or  when  required  for  use  on  circuits  not  under 


Fig.  2. — Simplex  Cai^t-IxIon  Boiling 
Plate  with  Heat-regulating  Switch. 


Fig.  1.— Simplex  Heatek  in  Cast-brass,' 
Gilt-finish  for  Ships'  Saloons. 


200  volts,  with  a  special  three-heat  regulating  switch,  which  is 
attached  to  an  extension  piece  at  the  side  of  the  plate  in  the  manner 
shown  in  fig.  2.  This  heat  switch  is  fitted  with  an  indicating  dial, 
which  clearly  shows  the  exact  regulation  which  is  being  worked  to. 
A  number  of  Simplex  heaters  have  recently  been  supplied  for 
ships'  use,  and  these  are,  of  course,  of  special  design  and  construction. 
A  typical  pattern  shown  in  the  firm's  new  catalogue,  to  which  we 
refer  elsewhere,  is  that  appearing  in  fig.  1.  It  is  very  heavily  con- 
structed in  brass  and  gilt  finished,  and  affords  an  excellent 
example  of  the  work  of  the  company's  artistic  metal  and  fittings 
department. 

Bellini's  Electric  Geysers. 

Mb.  C.  R.  Belling,  of  Enfield,  Middlesex,  has  applied  for  patents 
on  an  electric  geyser  consisting  of  a  heating  element  of  resistance 
ribbon,  each  fide  of  which  is  kept  in  perfect  insulated  contact  with 
one  face  of  the  metallic  body  part  of  the  geyser,  the  other  face  of 


which  consists  of  a  number  of  webs  or  radiating  fins,  so  arranged 
as  to  give  the  water  to  be  heated  a  long  tortuous  passage,  thus 
causing  it  to  impinge  on  the  webs  and  immediately  absorb  the  heat 
generated  by  the  element.  With  this  system  a  maximum  heating 
with  a  minimum  cooling  surface  is  obtained.  The  geysers  are 
being  constructed  in  two  patterns,  namely,  the  "  Spiral "  and  the 
"  Maze  "  type.  In  the  "  Spiral "  pattern  (fig.  :5)  the  element  is  in  two 
parts,  one  wound  on  the  central  delivery  tube,  and  one  on  the  main 
body.  The  whole  is  enclosed  in  a  water  jacket  through  which  the 
supply  enters  at  the  top  ;  it  passes  thence  to  the  bottom  of  the 
spiral  waterway,  rises  through  this  (at  the  same  time  finding  its 
level  in  the  water  jacket),  and  is  finally  delivered  to  the  top  of  the 
central  tube,  the  lower  end  of  which  forms  the  outlet.  The  geyser 
is,  therefore,  always  full.  The  jacket  has  an  air  valve  to  prevent 
air  locks.  Tests  taken  with  this  pattern  show  that  a  continuous 
delivery  of  hot  water  is  obtained  at  the  rate  of  one  gallon  per 
minute,  raised  from  l.")°  C.  to  3!t'5°  G.with  an  efficiency  of  '.>5'8  per 
cent.  The  water  reaches  this  temperature  H  minutes  after 
switching  on,  and  the  flow  is  then  continuous.  This  type  must  be 
used  in  the  vertical  position. 

The  "  Maze'  Pattern,  fig.  4,  is  of  simpler  construction,  and  is  the 
standard  line.  Having  no  cold  water  jacket,  its  efficiency  is  slightly 
lower  than  that  of  the  "  Spiral  "  pattern,  but  it  has  several  com- 
pensating advantages.  The  heating  element  is  securely  clamped 
between  the  two  inner  insulated  faces  of  the  body  of  the  geyser, 
and  is  completely  surrounded  by  water  (as  will  be  seen  from  the 
sectional  view).  Owing  to  the  perfect  contact  obtained,  the  con- 
duction of  the  heat  to  the  water,  is  almost  instantaneous,  thus  the 
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Fig.  3.  Fig.  4. 

Electric  Geysers. 

temperature  of  the  element  itself  can  never  rise  much  above  the 
temperature  of  boiling  water,  under  which  conditions  its  life  is 
practically  unlimited.  With  this  pattern  the  water  passes  through 
both  mazes  in  parallel,  thus  eliminating  all  air  valves  and  other 
accessories.  This  type  will  also  stand  any  pressure  up  to  ItiO  lb. 
per  sq.  in.,  and  can,  therefore,  be  fitted  in  connection  with  any 
existing  hot- water  supply  system,  enabling  the  water  to  be  heated 
by  the  coal  fire  normally,  or  by  the  geyser  when  the  fire  is  not 
available.  Any  desired  quantity  of  hot  water  at  any  specified  tem- 
perature can  be  arranged  for  by  fitting  a  multiple  geyser  built  up  of 
a  number  of  the  "  Maze  "  pattern  units  in  parallel. 

The  use  of  these  geysers,  in  addition  to  the  excellent  lighting, 
heating  and  cooking  apparatus  already  on  the  market  entirely  dis- 
penses with  the  necessity  for  gas  or  coal  in  any  house.  With  elec- 
tricity at  Id.  per  unit,  a  hot  bath  of  15  gallons,  at  the  temperature 
of  100°  F.  can  be  obtained  in  15  minutes  at  a  cost  of  a  fraction  over 
2d.  There  is  only  one  control  handle,  which  gives  cold,  hot  or 
boiling  water  at  will. 

It  is  claimed  that  the  control  is  quite  foolproof  :  there  is  only 
one  handle  to  operate,  and  this  is  arranged  at  the  right-hand  side 
of  the  case,  keeping  the  over-all  projection  of  the  apparatus  from 
the  wall  down  to  5  in.  The  operating  handle  is  actually  the 
water  tap  handle,  to  which  the  electric  switch  is  mechanically 
connected  inside  the  case,  it  being  impossible  to  switch  on  the 
current  before  the  water,  or  to  turn  off  the  water  without  first 
switching  off  the  current. 

Each  pattern  is  supplied  complete  with  specially  designed  control 
gear,  and  the  whole  is  enclosed  in  one  case,  the  over-all  dimensions 
of  which  are  IG  in.  x  16  in.  x  .")  in.  The  gear  consists  of  a 
screw-down  water  tap  and  union  :  double-pole  independent  quick 
make-and-break  switch,  breaking  at  four  points  ;  double-pole  fuses, 
and  terminals  for  fixing  main  supply. 
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A.n  additional  aafeffuard  ia  provided  apamat  the  possibility  of  the 
main  water  supply  failin<j  whilHt  the  fjoyser  is  left  working 
unattended  to.  This  consiHts  of  a  Hpecial  fuse  in  the  body  of  the 
peyser,  which  melts  at  a  pre-determined  temperature,  and  so  breaks 
the  electrical  circuit,  preventing'  any  dainasje  to  the  apparatus. 

The  whole  apparatus  is  made  throughout  with  metal,  mica  and 
porcelain,  and  there  is  no  inflammable  material  whatever  in  its 
construction. 


LEGAL. 


Diesel  Engink  Co.,  Ltd.,  r.  Crittai.i.  MANUb'ACTURiN«t 

Co.,  Ltd. 

In  the  King's  Bench  Division  on  June  6th  the  Lord  Chief  Justice 
and  a  special  jury  had  this  action  before  them. 

Mr.  Holman  Gregfory,  K.C.,  and  Mr.  W.  Allen  were  for  plaintiffs  ; 
Mr.  Montague  Shearman,  K.C.,  and  Mr.  R.  F.  Colam  for  defendants. 

Mr.  Gregory  said  the  claim  was  for  £1,120  lOs.,  being  50  per 
cent,  of  the  purchase  price  of  a  22.5- b.h. p.  Diesel  engine  and  dynamo 
and  accessories,  this  being  the  first  instalment  due.  The  contract  to 
purchase  the  engine  was  in  writing  between  the  parties,  the 
Crittall  Manufacturing  Co.  having  agreed  to  pay  in  all  £2,2.59  for 
the  engine,  and  it  was  part  of  the  bargain  that  half  the  amount 
should  be  paid  on  completion,  25  per  cent,  when  the  engine  was 
running,  and  25  per  cent,  three  months  afterwards.  The  engine 
had  been  delivered,  and  the  plaintiffs  were  now  asking  for  their 
money.  In  the  year  1910,  said  counsel,  the  plaintiff  company  were 
the  owners  of  the  Diesel  patents.  They  were  not  manufacturers  of 
engines,  but  entered  into  contracts  with  different  firms  to  manu- 
facture the  engines.  The  plaintiffs,  in  fact,  bought  engines  of 
different  power  made  by  different  manufacturers  under  their  licence. 
In  this  way  plaintiffs  obtained  engines  from  Messrs.  Carels  Freres, 
of  Ghent,  as  well  as  from  Messrs.  Willans  &  Robinson,  of  Rugby. 
One  of  those  obtained  from  the  latter  firm,  and  numbered  "23," 
was  the  one  dispatched  to  the  defendants'  works  at  Braintree,  in 
Essex.  On  March  23rd,  1911,  the  defendants  were  apparently 
anxious  to  acquire  a  Diesel  engine  for  the  purpose  of  running  a 
dynamo  for  general  electric  lighting  and  power,  and  negotiations 
took  place  with  the  result  that  on  July  11th,  1911,  a  contract  in 
writing  was  entered  into.  The  terms  were  accepted,  and  following 
that  contract,  the  plaintiffs,  having  delivered  one  of  the 
Willans  &  Robinson  engines  to  the  defendants,  asked  for 
the  payment  of  the  50  per  cent.,  and  then  the  defendants 
raised  several  difficulties.  The  defence  was  first  of  all  that 
the  plaintiffs  had  not  delivered  a  complete  machine,  but,  as 
a  fact,  the  machine  had  not  only  been  delivered,  but  had 
been  erected,  and  was  now  in  running  order.  The  defendants 
said  the  plaintiffs  had  tendered  parts  of  a  Willans  engine, 
which  was  a  different  engine  to  that  contracted  for,  but,  said 
counsel,  a  Diesel  was  a  Diesel,  whoever  it  was  manufactured  by, 
and  it  was  made  upon  the  Diesel  patents.  Another  defence  was 
that  the  contract  was  to  supply  an  engine  which  would  give  195 
revolutions  a  minute,  whereas  that  supplied  by  plaintiffs  gave  only 
180  revolutions  a  minute.  As  a  matter  of  fact,  the  engine  supplied 
by  Willans  was  of  200  h.p.  at  180  revolutions  per  minute, 
but  it  could  safely  run  at  195  revolutions  a  minute,  developinar  225 
H.p.  This  engine,  of  which  the  defendants  complained,  was 
properly  constructed,  and  provided  the  power  specified  in  the 
terms  of  the  contract.  The  sister  engine  had  been  running  for 
months  at  195  revolutions  a  minute  and  developing  225  h.p., 
to  the  satisfaction  of  everybody  concerned.  Another  of  the 
defences  was  that  the  engine  tendered  was  not  one  of  the  best 
quality  construction  as  contracted  for,  but  "  one  of  a  batch  of 
engines  which,  to  the  knowledge  of  plaintiffs,  were  defective  and 
inferior  in  construction,  and  which  they  themselves  had  advertised 
in  the  Electrical  Review  of  February  3rd,  1911,  for  sale  on  the 
terms  that  no  reasonable  offer  would  be  refused  for  them.'"  As  a 
matter  of  fact,  said  counsel,  it  was  not  one  of  these  engines  that  was 
supplied  to  defendants.  It  was  part  of  the  plaintiffs'  contract  with 
Willans  &  Robinson  that  before  the  defendants  took  over  the  engine 
they  should  have  a  running  test,  and  that  the  engine  should  pass 
the  test.  An  expert  was  sent  down  by  the  plaintiffs,  and  he  found 
one  or  two  minor  faults,  and  they  were  put  right  by  Willans  and 
Robinson,  and  the  engine  was  passed.  Then  they  said  this  was  one 
of  the  engines  advertised  in  the  Electrical  Review,  but  it 
was  not.  The  plaintiffs  had  entered  into  a  contract  with 
Willans  &  Robinson  to  make  more  machines  than  they 
found  they  could  sell,  and,  anticipating  that  the  patents 
would  soon  run  out,  the  advertisement  was  inserted.  When 
persons  did  apply  they  were,  in  fact,  asked  a  higher  price 
than  the  defendants  contracted  for.  Defendants  said  they  were 
shown  a  Carels  engine  at  the  Hoffman  Manufacturing:  Co.'s  works 
at  Chelmsford,  and  were  promised  one  like  that,  which  was  denied, 
and  defendants,  by  taking  away  two  little  bits  from  the  remainder 
of  plaintiffs"  letters,  alleged  fraud.  Counsel  submitted  that  the 
defendants  had  either  to  accept  or  reject  the  engine,  and  the  corres- 
pondence clearly  showed  that  they  accepted  it.  Their  only  claim 
could  be  one  for  damages  for  breach  of  contract,  inasmuch  as  the 
engine  supplied  was  not  the  engine  they  contracted  to  send,  and 
there  was  not  a  word  of  such  a  claim  in  the  counterclaim. 

Mr.  William  Batbo,  managing  director  of  the  Diesel  Co.,  said 
his  company  did  not  manufacture  en,<jines,  but  granted  licences  to 
manufacturers  under  their  patents  while  they  lasted.  One  of  these 
firms  was  Willans  &  Robinsion,  who  also  manufactured  engines  for 


the  plaintiffji.     The  specification  wnt  in  reply  to  defendanta"  inquiry 
wa«  ia  the  usual  form.  * 

His  LoEDsHrp:  That  describes  it  as  "one  Dieael  engine.  — 
WiTNKH.s  aaid  it  was  the  unual  printed  form  sent  out  generally.  At 
the  interview  in  June,  1911,  with  Mr.  Crawler  (of  the  Crittall  Co.A 
when  the  matter  waa  diacufsed.  there  was  no  mention  of  a  ''  Carels  ' 
or  any  other  make.  Carels  did  not  make  an  engine  of  that  aize. 
Witness  told  Mr.  <'rawter  he  could  take  him  to  aee  aeveral  of  the 
Diesel  engines  running,  but  he  never  sent  defendant  to  examine 
that  working  at  Chelmsford. 

Cross-examined  by  Mr.Shear.man,  Witne.hs  aaid  many  hundreds 
of  these  engines  had  been  installed  in  England.  Speaking  roughly, 
about  a  quarter  of  these  were  "  Carels,"  and  a  good  many  were  by 
Sulzer. 

Have  the  Carels  engines  been  remarkably  anccessful,  and  hare 
they  a  high  reputation  ?— Yes.  Witness  said  they  gave  a  trial  order 
for  a  duzen  machines  to  Willans  k  Robinson,  and  they  alijo  agreed 
to  take  100  cylinders,  this  contract  afterwards  being  rescinded  by 
agreement. 

Was  this  because  they  were  extremely  unsatisfactory  .'—No. 

Did  you  insert  this  advertisement  in  the  Electrical  Review  :— 
"  To  clear  :  Several  Willans-Diesel  oil  engine?,  that  have  only  been 
run  on  the  testing  bed.  No  reasonable  offer  refused.  For  full 
particulars,  apply  Diesel  Engine  Co.,  Ltd.,  179,  Queen  Victoria 
Street,  London,  E.C."  Did  you  put  that  advertisement  in  to  get  rid 
of  this  lot  cheap  ? — No. 

How  many  of  these  engines  did  yon  have  on  hand  when  you 
offered  them  for  sale  .'—We  had  at  that  date,  I  think,  six.  They 
were  at  Rugby. 

How  many  have  you  sold  in  Eugland  since  the  date  of  that 
advertisement  ' — None. 

Is  it  a  fact  that  nobody  will  look  at  a  Willans- Diesel  engine  .'—No. 
There  is  no  such  thing  as  a  Willans-Diesel  engine.  Witness  .said 
it  was  not  true  that  the  demand  for  Carels  engines  was  so  great 
that  they  could  not  get  delivery  under  eight  months.  He  could 
deliver  a  Carels  200-h.p.  engine  within  six  or  seven  weeks. 

Did  you  sell  any  of  those  you  advertised  in  the  Electrical 
Review  ,' — No. 

Is  not  the  Willans  &  Robinson  engine  notorious  ,'— No. 

Mr.  Shearman  (holding  up  the  page  advertisment  in  the 
Electrical  Review)  :  Would  not  an  advertisement  like  that  serve 
to  spoil  the  market  .'—No. 

On  the  7th  inst.  Mr.  Branch,  assistant  engineer,  gave  evidence. 

Mr.  Ferguson,  engineer  for  Messrs.  Willans  &  Robinson,  spoke 
as  to  the  efficiency  of  the  engines,  which  were  made  to  the  drawings 
supplied  bv  the  Diesel  company. 

In  cross-examination,  Witness  said  that  on  February  3rd.  1911. 
his  firm  had  at  Rugby  three  sister  engines  to  that  supplied  to  the 
Crittall  Co.  He  saw  the  advertisement  in  the  Electrical  Review 
at  that  time,  saying  that  no  reasonable  offer  would  be  refused. 

Were  Willans  \-  Robinson  annoyed  about  it  .' — That  was  the 
Diesel  company's  business.  Witness  added  that  his  company  were 
still  manufacturing  Diesel  engines,  and  had  a  large  number  on 
order  now. 

Evidence  was  also  called  a'*  to  the  satisfactory  working  of  Diesel 
engines,  made  by  Willans  &  Robinson,  at  the  First  Garden  City  at 
Letchworth  ;  at  the  Uralite  Co.'s  works  :  and  at  the  Suffolk  Elec- 
tricity Co.'s  works  at  Felixstowe. 

Mr.  Charles  Frederick  Bennett,  manager  of  the  works  for 
Messrs.  Willans  \  Robinson,  said  that  the  engines  they  supplied  to 
Letchworth,  the  Uralite  Co.,  the  Suffolk  Electricity  Co.,  and  the 
Crittall  Co.  were  identical. 

Mr.  Shearman,  opening  the  defence,  said  he  would  prove  that 
the  order  for  this  engine  was  given  and  accepted  at  an  interview 
on  July  4th.  The  plaintiffs  took  the  order  on  the  understanding 
that  they  were  to  supply  a  Carels  engine,  and  with  the  intention 
of  supplying  a  Willans  engine.  The  Willans  engine,  said  Counsel, 
was  known  to  the  public  to  be  a  doubtful  engine— an  engine  which 
was  known  to  create  trouble.  The  Carels  engine  was  known 
throughout  the  world  as  a  good  engine.  The  defendants 
ordered  a  Carels  engine,  and  they  were  supplied  with  a  Willans. 
The  defendants  gave  an  order  for  a  22.".- h. h.p.  engine,  and  they 
were  supplied  with  a  200-b.h.p.  engine,  and  this  engine  was  sent  up 
to  London  from  Rugby  as  a  200-b.h.p.,  stopped  there  and  sent  on  to 
defendants  as  a  2o(>-i5  h.p.  engine. 

Mr.  Crittall,  of  the  defendant  company,  said  the  contract  was 
realty  made  in  his  office,  between  himself  and  Mr.  Branch,  of  the 
plaintiff  company,  at  an  interview  on  July  4th.  The  contract  was 
for  a  Carels  engine.  Witness  went  to  the  works  one  morning  and 
found  that  a  Willans  engine  had  come  in.  He  then  gave  his  in- 
structions to  Mr.  Crawtpr.  Witness  was  always  willing  to  accept 
a  Willans  engine,  subject  to  satisfactory  guarantees  as  to  its 
running.  The  engine  was  at  the  works,  but  had  never  been 
running,  and  the  company  had  hired  another  at  a  cost  of  about 
ji  38  a  week. 

His  Lordship  said  he  was  going  to  rule  that  the  defendant?' 
remedy  would  be  in  damages.  They  had  the  engine  erected,  and 
did  not  reject  it. 

Witness  said  that  his  company  did  not  use  the  engine,  because 
the  plaintiffs  took  away  the  material  parts— the  atomisers— so  that 
they  could  not  use  it. 

Cross-examined  ;  The  contract  was  for  a  Diesel  engine  and  spare 
parts,  cooling  apparatus,  and  dynamo.  That  contract  was  made  by 
Mr.  Branch  and  himself  in  his  office.  Tho  price,  £2,259,  was 
afterwards  arranged  by  Mr.  Crawter.  He  did  not  know  that  the 
Diesel  company  supplied  any  other  than  the  Carels  engine. 

Mr.  Shearman  intimated  that  he  was  not  going  to  persist  in  the 
charge  of  fraud. 

His  Lordship  :  I  am  very  glad  to  hear  that. 

When  the  case  was  called  on  Sjituroay.  the  Lord  Chief  Justice 
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said  he  had  read  the  correspondence,  and  had  conietoihe  conclusion 
that  on*the  documents,  neither  party  had  stood  on  their  strict 
le^al  rig-hts.  He  had  very  grrave  doubts  whether  the  defendants 
could  raise  the  question  as  to  the  power  of  the  cngfine. 

Mr.  She.\km.\n  said  he  was  not  there  to  say  that  the  engine 
would  not  develop  22r>  k  H.r.,  with  i;i5  revolutions.  His  point  was 
whether  they  could  call  the  eng-ine  supplied  a  22o-h.p.  engrine. 

His  LoKosHiP  remarked  that  the  Diesel  Co.  said  that  there  were 
three  sister  engines  to  that  supplied  to  the  Crittall  Co.,  all 
runningr  satisfactorily  at  that  speed.  After  Mr.  Grittall's  evidence 
on  the  previous  day,  in  which  he  undertook  the  responsibility,  he 
(his  Lordship^  could  understand  that  he  had  taken  a  hasty  view  of 
the  position. 

Mr.  Wm.  Crawter  was  called  and  sworn,  and  on  the  suggestion 
of  the  Lord  Chief  Justice,  counsel  had  a  consultation. 

On  returning  to  Court, 

Mr.  Shearman  said  his  Lordship  and  the  jury  would  not  be 
further  troubled  with  the  case.  There  had  no  doubt  been  a  genuine 
dispute  between  the  parties,  but  the  defendants  were  now  thoroughly 
satisfied  that  there  was  no  fraud  on  the  part  of  the  plaintiffs.  Mr. 
Gregory  appeared  to  be  under  the  impression  that  he  (Mr.  Shearman) 
had  used  words  which  might  be  construed  into  an  imputation  on 
the  engines  manufactured  by  Messrs.  Willans  &  Robinson.  If  he 
had  by  any  error  or  slip  of  the  tongue  used  words  which  conveyed 
that  impression,  he  wished  it  to  be  understood  that  he  had  no  such 
intention.  It  was  now  agreed  that  the  document  of  July  11th  con- 
stituted the  contract,  and  the  plaintiflFs  had  agreed  to  provide  a 
competent  man  for  one  year,  to  be  the  servant  of  the  defendants. 
The  defendants  would  pay  the  full  contract  price  at  once — that  was 
14  days  after  the  passing  of  the  test.  The  test  was  to  take  place 
before  an  engineer,  to  be  approved  by  both  parties,  and  if  they  could 
not  agree,  then  an  engineer  should  be  appointed  by  the  President 
of  the  Institution  of  Electrical  Engineers. 

Mr.  Holman  Gregory,  for  the  plaintiffs,  agreed. 

The  Lord  Chief  Justice  said  that  in  his  opinion  the  settlement 
arrived  at  was  a  credit  to  both  parties.  He  (his  Lordship)  had  not 
the  slightest  doubt  that  Mr.  Crittall  did  think  he  was  going  to  get 
a  Carels  engine,  because  he  thought  that  all  Diesel  engines  were 
Carels  engines.  This  was  the  sort  of  dispute  which  drifted  on,  and 
it  was  not  until  they  got  the  whole  facts  out  that  they  could  come 
to  a  decision.  His  Lordship  remarked  that  he  had  an  interest  in, 
and  considerable  knowledge  of,  Willans  i:  Robinson's  works,  and 
had  they  been  materially  affected,  of  course  he  could  not  have 
tried  the  case.  He  thought  this  was  a  very  satisfactory  settlement 
to  both  parties. 


Capel  v.  Dtdley. 


In  the  Shoreditch  County  Court,  on  Friday,  before  his  Honour 
Judge  Smyly,  K.C.,  Messrs.  Capel  .V:  Co.,  of  168,  Dalston  Lane, 
Dalston,  engineers,  sued  W.  W.  Dudley,  of  High  Road,  New  South- 
gate,  Middlesex,  the  proprietor  of  the  Coronation  Picture  Palace,  to 
recover  £15  15s.  2d.,  the  balance  due  for  the  supplying  and  fixing 
of  a  suction  gas  engine.  There  was  a  counterclaim  for  £9  9s. 
Mr.  H.  C.  Davenport  was  counsel  for  the  plaintiffs,  and  Mr. 
Godwin  for  the  defendant.  The  plaintiffs'  case  was  that  they  were 
asked  to  provide  a  suction-gas  engine  to  provide  the  electric  power 
for  the  operating  room  of  the  picture  palace,  which  they  did  for 
£210.  The  amount  claimed  was  the  balance  due.  When  the 
engine  was  fixed  it  was  a  success,  and  although  there  was  a  trivial 
fault  or  so,  it  was  put  right.  The  defence  of  Mr.  Dudley  was  that 
the  engine  never  worked  satisfactorily,  and  accordingly  on  quite  a 
number  of  occasions  they  were  unable  to  open  the  picture  palace, 
whilst  on  two  or  three  other  occasions  the  engine  broke  down  and 
the  electric  light  failed  in  the  middle  of  the  performance,  and 
people  had  to  have  their  money  returned.  He  was  recommended 
to  go  to  Capel's  by  an  electrical  engineer,  who  said  they  were 
noted  for  the  gas  engines  they  supplied  for  picture  palace  work. 
The  one  he  had  was  a  Crypto.  When  he  ordered  it,  it  was  on  a 
guarantee  that  the  gas  engine  should  be  in  every  way  satisfactory, 
but  it  never  had  been,  although  at  times  it  would  go  fairly  well! 
Many  times  the  engine  "raced,"  and  had  to  be  shut  off.  The  price 
originally  agreed  was  £207,  and  he  never  agreed  to  £210.  He 
heard  subsequently  that  the  dynamo  they  had  intended  to  supply 
was  not  forthcoming,  so,  on  the  recommendation  of  a  friend, 
he  agreed  to  take  another,  but  it  was  on  the  understanding  that  it 
was  to  cost  no  more.  His  counterclaim  consisted  of  the  loss  he  had 
sustained  through  being  unable  to  open  for  business,  and  the  expense 
he  was  put  to  in  putting  the  gas  engine  right.  The  engine  was 
fitted  by  plaintiffs'  own  men,  and  they  stayed  a  fortnight  to  try  and 
put  matters  right.  Weights  were  put  on  the  governors  to  make 
them  work,  and  he  complained  of  that,  as  he  said  not  only  had  he 
never  seen  such  a  thing  on  a  gas  engine  before,  but  it  made  a  new 
engine  look  very  unsightly.  It  looked  just  like  a  second-hand 
engine,  and  made  a  great  noise,  but  he  was  told  it  would  be  all  right 
after  it  had  run  for  a  little  while.  After  the  plaintiffs'  engineer 
had  gone,  it  stopped,  and  he  at  once  'phoned  for  it  to  be  put  right 
but  nobody  came  except  once,  and  then  they  did  nothing.  It  was 
true  he  had  been  asked  for  money  on  a  number  of  occasions,  but  he 
declined,  because  he  considered  the  guarantee  to  supply  a  good 
running  gas  engine  had  not  been  carried  out.  He  told  them  on 
the  phone  that  the  engine  was  really  no  good,  and  they  replied  "  send 
along  the  money  and  we  will  see  after  it,"  but  he  could  not  see  the 
force  of  that.  He  promised  to  pay  as  soon  as  the  engine  was  in 
proper  running  order.  He  had  been  called  a  fool  to  part  with  anv- 
thing  at  all.  '' 

Mr.  Puddick.  the  engineer  employed  by  the  defendent,  said 
he  had  a  lifelong  experience  of  stea.u  engines,  but  this  was 
the  first  gas  engine   he  bad  controlled,   although   he   understood 


the  running.  When  the  pictures  stopped,  the  engine  raced.  Tie 
might  be  called  inexperienced,  and  had  no  idea  of  mixing  gas,  but 
he  followed  out  instructions  given  by  the  plaintiffs'  engineer. 

Mr.  Percy  W.m.  Davies  expressed  the  opinion  that  the  engine 
was  all  right,  but  was  carelessly  fitted. 

Mb.  Davenport  :  We  have  nothing  to  do  with  that. 

JroGE  Sjmyly  :  Oh,  indeed  yes.  An  engine  cannot  run  unless  it 
is  properly  fitted. 

Mr.  Chadderton,  of  Barking  Road,  Canning  Town,  who  stated 
that  he  had  had  a  great  deal  to  do  with  combustion  engines,  said  he 
found  a  quantity  of  wood-wool  on  the  spindle,  which  had  caused 
the  engine  to  run  wrong.  He  thought  it  had  got  there  in  the 
packinsf.  The  action  of  the  spindle  had  caused  the  stuff  to  turn 
into  a  hard  wad.  It  was  certainly  a  remarkable  thing  that  it  had 
never  been  discovered  all  these  months,  but  still  the  fact  remained. 

After  hearing  further  evidence.  Judge  Smyly  found  for  the 
plaintiffs  on  the  claim  and  counterclaim. 


Reduction  op  Capital. 


In  the  Chancery  Division  on  Wednesday,  June  5th,  Mr.  Justice 
Swinfen  Eady  had  again  before  him  the  petition  of  Edward  Foster 
and  Son,  Ltd.,  brassfounders  and  electrical  engineers,  of  Halifax, 
to  confirm  a  special  resolution  to  reduce  the  company's  capital  by 
£  14, ()6.J,  by  cancelling  1,981  of  the  vendor's  ordinary  £5  shares — 
£9  905 — and  952  of  his  preference  £5  shares,  viz.,  £4,760,  making 
£14,665.  The  capital  of  the  company  was  originally  £50,000  in 
5.000  £5  preference,  and  5,000  £5  ordinary  shares;  1,000  of  the 
former  and  2,000  ordinary  were  issued  as  fully  jiaid  to  Mr.  Foster, 
the  vendor.  The  petition  was  adjourned  from  May  21st  for  the 
production  of  the  balance-sheets. 

Mr.  Russell,  K.C,  for  the  company,  said  the  loss  would  be 
borne  by  one  person  only,  viz.,  Mr.  Foster,  the  chairman  of  the 
company  and  its  vendor.  At  one  time  in  the  company's  exit  fence. 
Mr.  Foster  agreed  to  postpone  certain  of  his  preference  shares,  rnd 
to  put  them  in  the  same  position  as  ordinary  shares,  and  they 
appeared  in  the  balance-sheet  as  deferred  ordinary  and  preftrrnce 
shares,  which,  in  fact,  they  were  not.  The  petition  bad  bren 
amended,  but  since  that  was  done,  certain  inaccuracies  had  been 
discovered  and  a  reamendment  was  necessary.  The  amount  of  the 
loss  £14,660  had  been  ascertained  by  a  revaluation  of  the  nssets. 
The  agreement  by  which  Mr,  Foster  deferred  the  shares  bad  been 
cancelled,  and  it  was  in  order  to  restore  this  position  with  regard 
to  953  such  shares  that  Mr.  Foster  had  entered  into  an  agreement 
under  which  653  of  his  preference  shares  would  rank  as  ordinary 
shares.  It  would  have  been  simpler  to  have  provided  for  a  large 
number  of  preference  shares  to  be  cancelled,  leaving  a  larger 
number  of  ordinary  shares  untouched. 

His  Lordship  sanctioned  the  scheme. 


The  National  Telephone  Purchase. 

The  Railway  and  Canal  Commission,  consisting  of  Mr.  Justice 
Lawrence,  the  Hon.  Gathorne  Hardy  and  Sir  James  Woodhouse, 
sat  in  the  King's  Bench  Division  to-day  to  commence  the  arbitra- 
tion proceedings  between  the  National  Telephone  Co,  and  his 
Majesty's  Postmaster-General  to  decide  claims  by  the  company 
arising  out  of  the  purchase  of  their  system  by  the  Government. 
Some  20  millions  of  money  are  involved,  and  the  proceedings  are 
expected  to  last  many  weeks. 

The  counsel  engaged  in  the  case  were  : — For  the  Telephone  Co., 
Sir  Alfred  Cripps,  K.C,  M.P..  Mr.  W.  0.  Danckwerts,  K.C,  Mr. 
Forbes  Lankester,  K.C,  Mr.  E.  Morten,  K.C,  Mr.  H.  H.  Gaine  and 
Mr.  Aubrey  T.  Lawrence. 

For  the  Postmaster-General  : — Sir  Rufus  Isaacs,  K.C.  (Attorney- 
General),  Sir  J.  Simon,  K.C.  (Solicitor- General),  Mr.  Buckmaster. 
K.C  Mr.  Rowlatt  and  Mr.  Branson. 

In  opening  the  case  for  the  National  Telephone  Co.,  Sir  A.  Cbipps 
said  the  company's  claim  exceeded  in  the  aggregate  £20.000,000, 
which  was  probably  one  of  the  largest  claims  in  one  case  ever 
before  the  Courts.  There  was  a  great  mass  of  detail  to  be  gone 
into.  Proceeding  with  the  history  of  the  matter.  Sir  Alfred  said 
the  career  of  the  telephone  in  this  country  dated  back  to  1876, 
when  Graham  Bell's  invention  was  put  on  the  market.  In  1877 
and  1878  t'.iere  were  further  well-known  patents  by  Mr.  Edison. 
He  believed  that  in  those  early  days  the  patents  were  offered  to  the 
Post  Oifice,  but  that  department  refused  to  take  them  up.  The  next 
step  was  the  case  of  the  Attorney-General  r.  the  Edison  Co.,  of 
London,  which  decided  that  telephones  came  within  the  telegraph 
monopoly.  Negotiations  then  took  place,  and,  as  a  result, 
the  first  of  a  series  of  agreements  was  entered  into 
in  1881  under  which  the  various  licences  were  granted 
by  the  Postmaster-General,  and  although  dated  as  of  that  year,  the 
licence  to  the  Telephone  Co.  was  not  granted  until  1884.  That 
licence  was  for  a  duration  of  30  years.  It  expired  on  December 
31st.  1911,  and  as  a  consequence  of  its  expiry  the  present  arbitra- 
tion came  before  the  Commissioners.  Under  the  1^84  agreement 
the  Postmaster-General  and  the  State  received  a  royalty  of  10  per 
cent.,  which  had  amounted  in  the  course  of  the  term  to  some 
£3,810  000.  In  1905  a  further  agreement  was  entered  into  which 
contained  the  purchase  clause  with  which  the  Court  had  to  deal. 
Between  1881  and  1892  the  National  Telephone  service  absorbed  all 
other  licences  from  the  Postmaster-General,  and  thus  became  them- 
selves the  sole  telephone  undertaking,  with  the  exception  that  at 
that  time,  in  small  exceptional  instances,  the  Postmaster- Generals 
department  was  carrying  on  a  telephone  business.  In  1894  the  net 
income  of  the  National  Telephone  Co.  was  £279,000,  whilst  at 
the    end    of    1911    it   had   increased   to   £1.229,000.       The  gross 
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income    had    iiicreaHed    during,'     that    period    Irorn    £7as,0(*O    to 
£3,(!H5,00<).     When  the  huHincHB  waH  taken  over  by  the  PoHtmaater- 
(Jeneral  at  the  end  of  laat  year  there  were  about   l.-<,00<»  employes 
in  the  companys  service,  and  that  number  would  have  undoubtedly 
been  largely  increased  had    the   company   been   dealinp  with   the 
concern  as  a  business  which  they  were  {foinff  to  carry  on  for   all 
time.     Goinp  back  aprain  to  the  history  of  the  matter,   Sir  Alfred 
said  that  about  IS'J'.l  or  1!)00  difficulty  arose,  particularly  in  London, 
in  retrard  to  the  laying  down  of  conduits  for  the  purpose  of  con- 
structing' an  undergrround  telephone  system.      The  London  County 
Council  refused  to  prant  to  the  company  the  necessary  as.sent  to  their 
laying  their  wires  in  underground  conduits.       This   action  by  the 
L.C.C.  resulted,  undoubtedly,  in  the  construction  of  a  very  much 
larger  amount  of  overhead  system  in  London  than  would  otherwise 
have  been  the  case.       In   1!»01  came  the  London  agreement  under 
which  the  Postmaster-General  decided  to  compete   with  the  com- 
pany    in     the     London     area.        This     agreement    contained    a 
provision    for  the    rental  of   underground  wires   from    the    Post- 
master-General   by    the   company.      In    I'.tOI-.".    negotiations   were 
entered  into  which  led  up  to  the  purchase  agreement  of  l'J05.     The 
company's  expenditure  on  capital  account  -and  this  did  not  include 
a  very  large  sum  paid  out  of  revenue  which  would  properly  have 
been  chargeable  to  capital  account— amounted  to  £!(■,,. ",19,772.    The 
heads  of  claim  before  the  Court  were,  first,  the  licence  business  under 
agreement  of  1884  ;  secondly,  what  was  known  as  the  private  wire 
business  ;  thirdly,  the  fire  alarm  business;  and  fourthly,  the  electro- 
phone business.     In  regard   to   the  two  last-named,  the  question 
arose  whether  they  were  properly  to  be  included  within  the  ambit 
of  the  valuation.     The  principle  upon  which  the  Court  would  have 
to  proceed  was  that  the  valuation  must  be  made  on  what  were 
known  as  "  tramway  terms."     Under  those  terms  the  principle  laid 
down  was  that  they  must  consider  not  what  the  rental  value  or 
scrap  value  of  the  plant  was,  but  what  was  the  value  of  the  plant, 
stores,    furniture,   &c.,    in  .sifit.   ready   for   use    by   th'S  incoming 
purchaser. 

Mk.  Justice  Lawrence  :  Is  no  allowance  to  be  made  in  respect 
of  depreciation  .' 

SiK  A.  Cripps  :  Oh,  yes  ;  certainly.  I  shall  have  to  deal  with 
the  question  of  depreciation.  We  do  not  ask  for  what  I  may  call 
''  value  as  new  '  for  depreciated  plant. 

Continuing,  Counsel  proceeded  to  deal  at  length  with  the  various 
agreements,  and  said  that  Clause  2  of  the  IHO;")  agreement  defined 
the  subject  matter  with  which  the  Court  had  to  deal.  It  stated 
that,  subject  to  the  provisions  of  the  agreement,  the  Postmaster- 
General  should  buy  and  the  company  should  sell  and  convey  on 
December  Slsf.  1911.  all  plant  and  buildings  of  the  company  in 
use  or  in  process  of  being  brought  into  use  on  February  2nd,  li'OS. 
the  date  of  the  agreement  :  in  the  case  of  plant  acquired  after  the 
date  of  the  agreement,  the  sale  should  consist  of  plant  erected  in 
accordance  with  certain  specifications  attached  to  the  agreement, 
and  thirdly,  of  land  and  buildings  acquired  or  erected  after  the  date 
of  the  agreement  which  had  received  the  sanction  of  the  Postmaster- 
General.  The  Court  would  thus  see  that  the  agreement  provided 
an  actual  definition  of  the  subject  matter  for  sale,  and  here  the 
word  "suitable''  under  the  tramway  terms  did  not  come  into  the 
matter  at  all.  Referring  to  the  inventory  of  the  items  to  be  valued, 
Sir  Alfred  said  it  involved  many  millions  of  items  and  had  been 
made  jointly  between  the  parties  and  signed  by  them.  In  the  result, 
for  every  £100  worth  of  articles  to  be  valued,  according  to  the  com- 
pany, the  Postmaster-General  excluded  ."is.  worth.  His  contention 
was  that  there  must  be  some  enhancing  of  the  tramway  terms  in 
this  case,  viz..  the  addition  of  some  small  percentage.  The  question 
at  issue  was  what  was  to  be  excluded  as  '"  spare."  and  "  not  in  use  '' 
on  December  31st.  1911.  As  regarded  the  efficient  service,  the  com- 
pany had  performed  all  the  duties  thrown  upon  it  in  this  respect. 

Going  into  details.  Sir  Alfred  said  the  actual  claim  was  for 
£20,924,700,  and  they  had  included  all  the  plant  they  said  was 
purchaseable  under  the  lliO.")  agreement.  The  miles  of  circuit,  or 
pairs  of  wires,  amounted  to  411,919.  They  valued  this  at 
£3,377,355.  Then  there  was  the  equipment  to  be  considered  in 
1,500  exchanges.  These  things  came  under  one  head,  which 
totalled  £19,821,458.  An  amount,  however,  was  allowed  for 
depreciation,  which  reduced  that  figure  to  £17,379,196.  Com- 
menting on  a  sum  of  C 7,592  for  printing  plant,  machinery,  ^c, 
counsel  said  that  was  an  agreed  amount.  There  would  be  no 
difference  of  opinion  on  the  percentage  of  deduction  to  be 
allowed.  The  main  fight  would  be  as  to  the  items  on  which 
depreciation  would  be  allowed  out  of  a  total  of  items  amounting 
to  17  millions  of  the  claims.  With  regard  to  the  claim  for 
buildings,  the  company  expected  to  have  about  SO  claims  for 
compensation  from  all  parts  of  the  country,  and  there  was  a 
negotiation  on  which  they  hoped  to  come  to  an  arrangement  with 
the  Postmaster-General  for  ascertaining  the  proper  cost  to  be  taken, 
either  as  the  amount  to  be  paid,  or  as  a  basis  for  the  amount. 
There  had  been  depreciation  in  town  properties,  and  he 
would  suggest  to  the  other  side  whether  it  would  not  be 
a  satisfactory  basis  to  start  on  the  ascertained  figures, 
and  take  the  real  cost  to  the  company  of  the  properties. 
As  regarded  Portsmouth  and  Brighton  the  licences  did  not  expire 
until  192C..  With  regard  to  Hull  a  rather-  peculiar  position  had 
arisen.  The  telephonic  system  there  was  carried  on  by  the  local 
authority  and  their  licence  expired  on  December  31st,  1911,  the 
same  time  as  that  of  the  National  Telephone  Co.  The  Hull 
local  authority,  however,  were  still  carrying  on  the  telephone 
system,  and  the  National  Telephone  Co.  were  told  that  they 
were  doing  so  as  agents  for  the  Postmaster-General  on  a  continuing 
licence  for  one  year.  The  company  knew  of  no  power  or  right  of 
the  Postma^ter-Gaaeral  t)  employ  a  Corporation  or  b)iy  a^  agents 
for  that  parp3}3.  If  thsre  wai  such  a  right  ia  the  case  of  the 
Hull    CorpDration    then  the  National  Telephone  Cx   also   had  a 


right  to  be  grant€d  a  continuing  licence  for  a  year  and  in  respect  of 
this  they  claimed  £11,(;'.»9.  The  figures  in  their  total  claim  were 
based  on  estimates  of  the  cost  to  the  company,  plus  the  contractor's 
profit,  which  undoubtedly  was  the  b'--»t  basis  to  proceed  upon.  After 
dealing  with  a  ma.ss  of  figures  and  table*)  showinif  how  the  company 
worked  out  the  depreciation,  Arc,  of  plant,  Hir  Alfrci  said  he  had 
finished  his  remarks  in  opening. 

Mu.  Fk.wk  Gill  was  then  called,  and  said  he  waa  appointcl 
Engineer-inChief  of  the  National  Telephone  Co.  in  1902,  and 
remained  with  the  company  in  that  capacity  until  the  under- 
taking was  acquired  by  the  Postmaster-General.  During  his  term 
of  office  300,000  new  stations  were  added  to  the  company  s  Hystem, 
and  he  was  concerned  in  the  coistruction  of  ■"»70  new  exchanges. 
Witness  descriV>ed  the  method  in  which  the  inventory  wa-s  taken, 
and  said  that  in  minor  matters  both  ^ides  were  able  to  agree  with 
a  view  of  saving  labour.  For  instance,  on  every  telephone  pole 
there  was  what  was  known  as  the  earth  wire.  They  felt  that  it 
would  be  silly  to  count  the  number  of  staples  fixing  that  wire  to 
the  poles,  so  the  number  on  each  pole  was  agreed  to  and  reckoned 
in  with  the  value  of  the  pole.  The  insulators  on  the  bare  wire*^ 
were  dealt  with  in  much  the  same  way.  Both  sides  agreed  after 
checking  a  certain  amount  of  such  wires  that  there  were  2'.'  insu- 
lators per  mile  of  wire,  and  they  were  reckoned  up  on  that  basLs  of 
calculation.  Witness  stated  that  the  taking  of  the  inventory  cost 
£200,000,  and  occupied  a  large  staff  for  14  months.  In  his  opinion 
the  inventory  substantially  included  only  the  proper  plant. 

C7«  be  coTifi/nied.) 


AUSTRALIAN    TRAMWAY    COMPANIES   AND 
THEIR    EMPLOYES.    V. 


The  cross-examination  of  Mr.  Ovenden,  a  motorman  in  the  employ 
of  the  Adelaide  Tramway  Company,  was  continued  by  Mr.  Goodman, 
the  manager  of  the  company.  Asked  why  they  demanded  double 
pay  on  holidays  and  Sundays,  he  stated  that  the  greater  number  of 
passengers  carried  involved  heavier  work  and  extra  responsibility. 
He  also  claimed  that  tramway  employes  should  not  be  debarred 
from  serving  on  Local  Authorities  or  from  going  into  hotels  in 
uniform  when  off  duty. 

Mr.  Simmons,  a  sweeper  formerly  with  the  Brisbane  Co.,  gave 
evidence  that  he  had  only  signed  the  petition  for  the  cancellation 
of  the  men's  union  charter  under  fear  of  dismissal  and  on  being 
told  that  he  would  not  be  liable  for  financial  demands. 

Mr.  Kirby,  a  signalman  on  the  Adelaide  trams,  stated  that  he  was 
paid  Is.  lid.  per  hour  with  overtime  and  Sunday  pay  at  time 
and  a  quarter.  Overtime  commenced  after  eight  hours.  The 
claim,  therefore,  was  for  an  advance  from  9s.  to  12s.  per  day.  He 
claimed  there  was  a  great  deal  of  responsibility  in  a  signalman's 
duties.  Some  of  them  had  asked  for  an  increase  of  pay,  but  had 
been  refused. 

Mr.  lies,  a  pitman,  stated  that  they  asked  for  lis.  per  day,  and  he 
was  not  aware  that  according  to  the  claim  forbidding  work  in 
repair  shops  and  car  factories  after  5.15  p.m.  at  ordinary  rate,  the 
amount  really  demanded  was  about  20s.  per  day. 

Mr.  Foster,  a  fireman,  said  he  was  getting  a  little  over  £3  per 
week,  and  they  were  now  asking  for  12s.  per  day  of  eight  hours. 
He  did  not  know  of  any  firemen  being  paid  at  that  rate,  but  he 
considered  the  work  very  unhealthy. 

The  conditions  at  Hobart  were  then  further  inquired  into.  It 
will  be  remembered  that  Mr.  Bryant,  the  secretary  of  this  branch 
of  the  men's  Union,  had  stated  that  after  a  general  rise  in  wages 
given  by  the  company,  the  men  were  not  discontented  with  their 
wages.  Mr.  Buckley,  a  motorman,  stated  that  his  permanent  wages 
were  now  £2  16s.  per  week,  the  hours  54  per  week,  and  with  overtime 
he  averaged  about  £3  8s.  per  week.  He  could  not  understand  why  Mr. 
Bryant  had  made  such  a  statement.  Personally,  and  to  his  knowledge, 
some  were  very  dissatisfied  with  the  wages,  hours  and  conditions 
of  service,  and  wanted  everything  which  had  been  asked  for  in  the 
Union  claim.  It  would  appear  that  Mr.  Maishall,  a  Melbourne 
conductor,  visited  Hobart,  and  persuaded  the  men  there  to  form  a 
branch  of  the  L^nion.  At  the  same  period,  efforts  were  made  to 
form  an  Independent  Workers'  Union  :  this  was  done,  however, 
without  the  knowledge  or  approval  of  the  manager  of  the  company, 
Mr.  Parker. 

At  this  stage  che  Judge  intimated  that  he  would  bo  pleased  to 
consider  any  suggestions  the  various  managers  might  make  to  him 
as  to  what  concessions  might,  in  their  opinion,  be  practicable.  He 
quite  understood  that  some  of  these  might  only  be  applicable  to 
certain  lines. 

Mr.  Lalorv,  another  Hobart  motoiman,  testified  to  dissatisfaction 
with  prevailing  conditions,  and  intimated  that  he  thought  prefer- 
ence was  given  to  members  of  the  Independent  Workers'  Union 
over  members  of  the  claimant  union. 

Mr.  Marshall,  who  had  organised  the  Hobart  branch,  then  gave 
evidence,  states!  that  as  a  result  of  two  meetings  which  he  held  over 
half  the  employes  of  the  company  joined  his  Union.  The  men  were 
dissatisfied  with  their  wages,  lack  of  protection  on  the  cars,  and  the 
absence  of  seats  f  jr  motormen.  Another  ground  of  complaint  was 
that  motormen  had  to  provide  their  own  trousers,  as  in  oiling  the 
cars  they  got  them  soiled. 

Mr,  Wotton,  a  gripman  on  the  Brunswick  cable  line,  gave 
evidence  in  support  of  their  claim  to  lis.  per  day.  He  had  baen  in 
the  employ  of  the  company  for  over  20  ye?rs,   and  had  had  very 
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few  accidents.  He  had  no  holidays  or  extra  pay  for  Sunday 
work.  He  did  not  know  of  any  other  body  of  employes  except 
those  on  other  tramway  systems  and  the  railways,  who  obtained 
annual  leave  of  absence  at  the  expense  of  the  employers. 

Mr.  Snellingr,  an  assistant  track  gauper  with  the  Melbourne  Co., 
stated  that  his  present  wages  were  8s.  Gd.  per  day,  and  at  a 
meeting-  of  trackmen  the  present  claim  for  12s.  per  day  was  decided 
upon.  Asked  whether  if  it  had  been  sug'grested  to  ask  for  13s.  per  day, 
he  would  have  voted  for  it,  he  said  yes,  but  did  not  know  whether 
he  was  in  favour  of  askings  for  14s.  per  day.  Mr.  Prendergrast,  on 
behalf  of  the  men's  Union,  then  put  in  as  evidence  a  number  of 
replies  he  had  received  from  various  municipal  councils  showing- 
the  rates  of  pay  of  ])itcher  setters,  labourers,  members  of  tar 
gangs,  &c.  These  ranged  from  8s.  6d.  to  lis.  per  day.  The  hearing 
was  at  this  point  adjourned. 


BUSINESS  NOTES. 


Extensions  at  Siemens  Bros.   Dynamo   Works.— 

Messrs.  Espley  &  Son,  contractors,  Stafford,  have  secured  the  con- 
tract (amounting  to  £9,000)  for  the  enlargement  of  Messrs. 
Siemens's  electrical  works.  The  contemplated  new  building  is  to  be 
erected  between  the  existing  works  and  the  railway  line,  and  when 
completed — it  is  stipulated  it  must  be  finished  in  a  little  over  three 
months — it  will  enable  the  firm  to  employ  600  hands  i,n  addition  to 
the  2,000  now  in  their  employ  at  Stafford. 

Italy. — La  Societa  Fabbrica  Lampade  Incandescenza, 
Longoni  i)c  Co.,  is  the  name  of  a  new  company  which  has  lately 
been  formed  at  Novi  Ligure,  Italy,  to  continue  the  manufacture  of 
"  Fnlgor  "  electric  lamps. 

A.E.G.  in  Bulp:aria. — The  Allgemeine  Electricitats 
Gesellschaft  has  formed  in  Berlin  a  new  company  with  a  capital  of 
£25,000,  and  the  title  the  A.E.G.  Bulgarische  Electricitats  Gesell- 
schaft, to  look  after  the  A.E.G.  interests  in  Bulgaria. 

Electric  Clocks. — We  illustrate  a  set  of  electric  impulse 
clocks,  which  is  one  of  a  number  of  installations  which  Messes. 
Gent  &  Co.,  of  Leicester,  have  on  hand  at  the  moment.  This 
particular  set,  which  is  under  test  before  despatch,  will  be  installed 
forthwith  by  Messrs.  T.  Burton  &  Co.,  of  Blackburn  (who  are  the 
contractors  for  the  installation)  in  the  Blackburn  Police  and 
Sessions  Courts,  now  nearing  completion.  A  feature  of  this  installa- 
tion is  that  the  transmitter  or  master  clock,  is  fitted  with  mechanism 


Electric  Clocks  for  Blackburn  Sessions  Court. 


for  receiving  the  daily  Greenwich  time  signal,  the  mechanism 
being  such  that  the  clocks  in  the  Courts  will  automatically  show 
Greenwich  mean  time.  In  addition,  the  pendulum  of  the  trans- 
mitter is  provided  with  a  rod  of  the  new  non-expanding  nickel-steel 
alloy  recently  placed  on  the  market  by  Messrs.  Gent  &  Co., 
and  known  as  "  Sinevar."  A  feature  of  Gent's  .system  is  the 
weak  battery  warning  bell,  shown  in  the  small  case  at  the  right 
hand  of  the  master  clock.  This  apparatus  automatically  gives 
timely  warning  when  the  battery  needs  attention.  These  clocks 
work  with  a  very  small  current,  and  we  understand  that  an  installa- 
tion is  still  working  on  the  original  battery  of  ordinary  Leclanche 
cells  which  were  installed  with  the  clocks  three  years  ago. 

Effect  of  Foreign  Prices. — At  last  week's  meeting  of 

Accrington  Town  Council,  Alderman  Higham  said  that  tenders 
from  foreign  firms  for  electrical  necessities  were  considerably 
lower  than  those  received  from  English  firms.  The  Electricity 
Committee  had,  however,  prevailed  upon  English  firms  to  modify 
their  prices,  and  so  the  tender  of  one  of  them  had  been  accepted. 
The  purchases  were  needed  to  carry  out  the  Clayton-le-Moors 
electric  power  and  lighting  extension. 

The  Price  of  Aluminium. — We  learn  from  the  British 

Aluminium  Co.,  Ltd.,  that  the  price  of  aluminium  ingots  is  £75 
per  ton,  not  £70,  as  quoted  in  our  "Market  Quotations  "  last  week. 

For  Sale.— Messrs.  Mann,    Ecehton   &   Co.,    Ltd., 

Ipswich,  have  for  disposal  a  quantity  of  electrical  plant,  accessories, 
carbon- filament  lamps,  i:c.  See  our  advertisement  pages  in  this 
issue. 


Buenos  Ayres. — The  Budget  expenditure  of  the 
Argentine  Republic  for  1912  comprises,  among  other  items, 
2,6:>0,000  fr.  for  new  telegraphic  lines,  1:5,000,000  fr.  for  hydraulic 
works,  18,000,000  fr.  for  the  enlargement  of  the  Port  of  Buenos 
Ayres,  and  115,000,000  fr.  for  sundry  works,  including  railway 
construction,  bridges,  &c. 

Admiralty  List. — The  Lords  Commissioners  to  the 
Admiralty  have  placed  the  name  of  the  Midland  Electric 
Maxui-'ACTitring  Co.,  Ltd.,  on  the  Admiralty  list  of  contractors 
for  the  supply  of  small  switchboards  suitable  for  torpedo  boat 
destroyers,  frames  and  auto-charging,  and  also  for  switches  up  to 
100  amperes  rating. 

Liquidations. — Globe    Electric    Co.,    Ltd. — At    a 

meeting,  held  at  11,  Farringdon  Avenue,  EC,  on  June  3rd,  a 
resolution  was  passed  winding  up  the  company.  Mr.  E.  C.  Pegler, 
60,  Watling  Street,  E.G.,  is  liquidator.  We  are  informed  that  this 
action  has  been  taken  on  legal  advice  in  regard  to  an  agreement  for 
the  supply  of  a  large  quantity  of  arc  lamps  to  a  foreign  customer, 
which  agreement  was  not  fulfilled  owing  to  a  third  party.  An 
action  for  damages  has  been  commenced  against  the  Globe  Co.,  but  ^ 
it  is  stated  that,  should  the  liquidator  of  that  company  prosecute 
a  claim  against  the  supplier  and  succeed,  the  financial  position  of 
the  company  and  its  creditors  would  be  improved.  A  meeting 
of  creditors  is  to  be  held  on  June  18th  at  Cannon  Street  Hotel,  E.G., 
at  12  o'clock. 

City  of  Birmingham  Tramways  Co.,  Ltd. — This  company  is 
winding  up  voluntarily,  with  Messrs.  H.  W.  Brettell  and  T.  Bower 
as  liquidators.  The  assets  are  to  be  sold  to  the  Electrical  and 
Industrial  Finance  Corporation,  Ltd.,  upon  terms  set  out  in  a  letter  of 
May  2nd  from  the  B.E.T.  Co.,  Ltd.  A  meeting  of  creditors  will  be  held 
on  June  17th  at  Electrical  Federation  Offices,  Kingsway,  W.C. 
Creditors  must  send  in  the  usual  particulars  by  July  8th  to  Mr. 
Bower. 

British  Tungsten  Lamp  Co.,  Ltd.,  Huyton  Quarry,  iiear 
Liverpool. — Liquidator's  release  dates  from  May  31st. 

CowPER-CoLES  Galvanising  Syndicate,  Ltd. — This  company 
is  winding  up  voluntarily,  in  view  of  the  sale  of  the  assets  to  the 
Magnet  Galvanising  and  Plating  Co.,  Ltd.  Mr.  A.  E.  Tugwood,  9, 
Pattison  Road,  Child's  Hill,  N.W.,  is  liquidator.  A  meeting  of 
creditors  is  called  for  June  20th  at  11,  Ironmonger  Lane,  B.C. 

Catalogues. — The    British    Thomson-Houston    Co., 

Ltd.,  Rugby. — An  eight-page  list  just  issued  (No.  2,290)  gives  in 
tabular  form  particulars  of  the  Curtis  steam  turbines  sold  up  to 
April  30th,  1912,  including  the  name  of  customer,  output,  speed, 
pressure  type,  &c.  They  are  classified  in  different  sections,  but  a 
summary  of  all  of  these  gives  the  following  total  result  : — Great 
Britain  and  Ireland,  Municipalities,  64,730  KW. ;  Tramways  and 
Power  Companies,  49,480  KW.  ;  Railway  Companies,  (5,350  kw.  ; 
Collieries,  28,820  KW.  ;  H.M.  Government,  782  KW.  ;  Industrial 
Applications,  24,411  KW.  ;  Export,  all  purposes,  .54,036  KW. ;  total. 
228,609  KW. 

Messrs.  L.  Andrew  &  Co.,  2,  Whitworth  Street  West,  Deansgate, 
Manchester. — Leaflet  giving  particulars  and  prices  of  india-rubber 
gloves  and  gauntlets  for  electrical  purposes,  acid  work,  &c. 

The  Electrical  Power  Storage  Co.,  Ltd.,  4,  Great  Win- 
chester Street,  London,  E.C. — New  leaflet  giving  coloured  illus- 
trations, tabulated  prices,  and  curves,  of  improved  pattern  E.C.C. 
dry-cells. 

The  British  Thomson-Houston  Co.,  Ltd..  Mazda  House.  77, 
LTpper  Thames  Street,  London,  E.C. — Price  list  of  "  Mazda  "'  auto- 
mobile lamps,  including  lamps  for  headlight  and  rear-lights  ;  and 
tubular  and  festoon  lamps  for  interior  lighting.  These  lamps  range 
in  size  from  1  to  32  c.p.  and  in  voltage,  from  2  to  12  volts.  Copies 
of  this  list  (No.  344)  will  be  sent  on  application. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich.— Catalogue 
No.  501,  of  32  pages,  containing  illustrations  and  price  particulars 
of  cable-laying  and  erecting  accessories,  including  india-rubber 
gloves  and  mats,  blow-lamps,  jointers'  tents,  tool-carts  and  kits, 
lifting  jacks,  cable  suspenders,  and  sundry  appliances.  Several 
pages  are  devoted  to  prices  of  jointing  materials,  and  there  are 
also  tables  of  wire  gauges  and  copper  conductors. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross  Road, 
London,  W.C. — New  catalogue  of  150  pages  containing  illustrations 
of  a  very  large  assortment  of  artistic  electric  light  fittings.  The 
contents  include  brackets,  bronze  figures,  candle  fittings,  electroliers 
of  many  designs  and  several  finishes,  electroliers  with  Holophane 
glassware,  lantern  fittings  for  inside  and  outside  service,  and  for 
street  lighting,  pendant  fittings  for  various  kinds  of  rooms, 
standards,  water-tight  fittings,  reflectors,  shades,  switches  and 
accessories.     The  catalogue  is  being  issued  to  the  trade  generally. 

The  Warner  International  and  Overseas  Engineering 
Co.,  Ltd.,  Carteret  Street,  Westminster,  S.W. — Eight-page  pamphlet 
containing  a  reprint  of  an  article  in  an  engineering  contemporary 
describing  the  non-parallel  axle  rolling  stock. 

Messrs.  Newtons,  Ltd.,  Taunton. — New  catalogue  of  close  upon 
40  double  pages  in  which  a  great  deal  of  information  is  given 
relating  to  Zone  dynamos  and  motors.  Specification  particulars  of 
these  machines  and  descriptive  notes  respecting  their  construction, 
diagrams  of  connections,  tabulated  dimensions,  outputs  and  prices, 
are  given.  The  contents  also  include  information  respecting 
boosters,  motor-starting  panels,  paraflBn  and  petrol-electric  sets, 
motor-driven  pumps,  &c.  The  opening  pages  are  occupied  with 
useful  electrical  tables,  data  and  general  information,  and  a  tele- 
graph code.     Copies  of  the  book  can  be  obtained  on  application. 

Messrs.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C— Catalogue  of  48  pages  relating  to  the  firm's  electric 
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cookingr  and  heating;  apparatuH.  It  is  divided  into  two  Bections, 
viz.,  ■'€"  and  "H,"  dealing  with  electric  cookinff  utenBils  and 
electric  radiators  and  convectors  rcHpectively.  A  brief  general 
description  of  the  Simplex  system  applicable  to  both  sections  is 
followed  by  Section  "C,"  wherein  there  are  excellent  illustrations 
and  brief  tabulated  notes  and  prices  of  appliances  such  as  kettles, 
water  heaters,  urns,  irons,  hot  cupboards,  series  boilint,'  plates,  and 
80  forth.  The  firm  are  now  specialisintj  in  supplying,  or  convertinp, 
hifrh-class  silver-plated  goods  to  electric  heating.  These  are  intended 
for  presentation  purposes,  &c.  A  range  of  five  appliances  is  illus- 
trated in  the  catalogue,  consisting  of  two  types  of  kettles,  a  foot- 
warmer,  a  chafing-dish  and  a  toast-maker.  In  the  heating  section, 
in  addition  to  ordinary  types,  are  special  patterns  such  as  the 
Humidifier  type,  special  convectors  for  office  and  corridor  heating, 
car  heating,  special  heaters  for  ship  use,  iScc. 

Me.sshs.  AlI'Kki)  Wi.se.man,  Ltd.,  Glover  Street,  Hirmingham. 
74-page  catalogue  containing  illustrations,  prices,  and  code- 
words of  a  large  variety  of  fittings  for  overhead  tramway  insula- 
tion, long-distance  transmission  material,  gears,  pinions,  &c. 
Catenary  suspension,  high-tension  straining  towers  and  porcelain 
insulators  are  among  the  contents. 

The  Electrical  Co.,  Ltd.,  122-1,  Charing  Cross  Road,  London, 
W.C. — June  leaflet  giving  a  few  notes  and  particulars  of  prices  of 
D.c.  and  A.c.  fans. 

Diesel   Engines. — Messrs.  Miurlees,  Bickkrton  and 

Day,  Ltd.,  Hazel  Grove,  Stockport,  have  recently  received  orders 
for  the  following  Diesel  engines,  in  addition  to  a  large  number  of 
orders  varying  from  50  to  200  B.H.P. : — 

*  One  500-B  h.p.  for  the  Moose  Jaw  Street  Railway,  Canada  ;  one  750b.h.p.  for 
the  Borough  of  Wallasey  Electricity  Works ;  one  320b. h. p.  for  the  Admiralty 
for  Hong  Kong  Dock  Yard  ;  one  25U-b.h.p.  for  St.  Sampsons  Electricity  Works, 
Guernsey  (repeat  order)  ;  one  240-b.h.p.  for  Messrs.  Kodak,  Ltd.,  Wealdstone  ; 
three  375b, H.i'.,  War  Office,  for  Tidworth  &  BuUord  Camp;  two  •240-b.h.p., 
IJattleford  Electricity  Works,  Canada ;  one  500-b.h.p.,  Khatau  Makaii ji  Spinning 
and  Weaving  Co.,  Bombay  ;  two  240-b  h.p.,  South-Eastern  and  Chatham  Rail- 
way Co.'s  works,  'Ashford  ;  one  SOO-b.h.p.,  Messrs.  Foy  &  Gibson's  Woollen 
Mills,  Fitzroy,  Australia. 

The  firm  have  also  several  engines  in  hand  for  electric  generating 
sets  for  new  battleships  for  the  British  Admiralty  and  the  Turkish 
Government,  and  seven  engines  for  driving  pumps  for  the  Metro-    , 
politan  Water  Board. 

Rook  Notices. — "  Copenhagen  and  Its  Environs  "  is  a 
useful  and  interesting  illustrated  booklet  which  has  been  published 
free  by  the  Danish  Tourists'  Association  (Den  Danske  Turistforen- 
ing).  We  understand  that  this  is  the  first  time  such  a  guide  to 
Copenhagen  has  been  issued  gratis,  and  readers  who  desire  to  have 
a  copy  ehould  write  to  the  bureau  of  the  Association  at  Frederiks- 
berggade,  14,  Copenhagen. 

"  Shorthand  for  Electricians.  The  Oxford  Shorthand  (Inter- 
national Phonography),  2Hrd  edition  and  After,"  is  a  16-page 
illustrated  descriptive  booklet  which  the  inventor,  Mr.  Percy 
Kingsford,  EUesmere  Port,  will  send  free  to  any  reader  of  the 
Electeical  Review  who  writes  promptly  for  it.  It  describes  the 
system  fully. 

"  The  iTconomic  Position  of  Ireland  and  its  Relation  to  Tariff 
Reform.  Published  for  the  Tariff  Commission,  by  P.  S.  King  and 
Son,  London.     ;{d. 

The  Faraday  House  Journal  for  June  contains,  amongst  other 
interesting  items,  an  article  on  the  "  Necaxa  Power-Houee  Dams  and 
Pipe-Line,"  by  Mr.  E.  B.  Ritson,  an  old  Faradian. 

Bankruptcy   Proceedings. — C.  A.  Smith  (trading  as 

C.  J.  Smith,  electrician,  23,  King  Street,  Regent  Street.  London). — 
A  supplemental  dividend  of  2d.  in  the  £  is  payable  at  Bankruptcy 
Buildings,  Carey  Street,  WC,  on  any  day. 

Cricket  Match.— On  Saturday  last,  on  the  Green  at 
Sarisbury,  a  cricket  match  was  played  between  the  Portsmouth 
Dockyard  electric  generating  station  staff  and  the  employes  of 
Messrs.  Johnson  &  Phillips,  Ltd.,  of  Old  Charlton,  which  firm  has 
been  carrying  out  work  in  the  Portsmouth  Dockyard  and  at  other 
naval  shore  establishments  in  the  district  for  the  past  eight  years. 
A  long  intimacy  which  had  existed  between  those  concerned  added 
interest  to  the  event.  The  match  was  somewhat  evenly,  but 
strongly,  contested,  and  after  several  hours"  play  the  contractors 
proved  the  victors.  A  very  enjoyable  repast  was  served  at  the  New 
Inn,  after  which  Mr.  Harding,  secretary  to  the  electrical  engineer 
of  the  Dockyard,  made  a  presentation  of  a  cricket-bat  to  Mr.  J. 
Roberts,  A.M.I.E.E.,  who  has  been  the  resident  engineer  for  the 
contractors  for  several  years.  Mr.  Roberts,  in  responding,  thanked 
the  donors,  and  hoped  they  would  shortly  be  playing  a  return  match. 

Trade  Announcements. — Owing  to  the  rapid  increase 

in  the  manufacturing  branch  of  their  business,  Messrs.  Isenthal 
and  Co.  have  now  removed  the  whole  of  their  works  and  oflBces 
to  the  factory  at  Denzil  Road,  Neasden,  to  which  address  all 
correspondence  should  now  be  directed. 

The  Union  Cable  Co.,  Ltd.,  are  this  week  moving  into  their 
new  offices  and  factory  at  Dagenham  Dock,  The  machinery  for 
cable  manufacture  is  not  yet  all  erected,  but  it  is  expected  that  in 
about  six  weeks'  time  the  company  will  be  in  a  position  to  manu- 
facture all  sizes  of  rubber,  paper  and  bitumen-insulated  cables, 
lead-covered  and  armoured.  The  firm's  new  telephone  number  is 
"Rainham,  23,"  and  their  postal  address  Dagenham  Dock,  Essex. 

Mb.  J,  H.  Baker,  late  senior  partner  in  the  firm  of  Baker  and 
Farnfield,  has  commenced  business  on  his  own  account  as  a  lighting 
engineer,  at  59,  Station  Road,  Town  Hall  Square,  Bexhill-on-Sea. 

Messbs.  H.  B.  Barnard  &  Sons,  of  144,  Lambeth  Walk,  London, 
S.E.,  purchasers  of  old  metals,  have  altered  their  telephone  number 
to  "Hop  4520." 


Mit.  Philip  S.  DoHEHTY  hi-  -.-..r'']  r.i-  o;.:.'-:t.on  with  the 
Worthington  Pump  Co.,  Ltd.,  ai.d  iia.-,  .-.tartta  a.-,  an  eiigineer  and 
agent  on  hia  own  accoant  at  2.>,  Victoria  Street,  Westminster,  S.W., 
representing,  amongst  others,  the  Eureka  Pamp  Co.,  of  Christiania. 

The  registered  office  of  the  Oakii.\n"k  Oil  <'o.,  Ltd..  has  been 
altered  to  2'.t,  St.  Vincent  Plaw,  Glafgow. 

GuALTiEKO  Farina  tc  Co.  i.t  the  title  of  a  new  company  with 
offices  at  Corso  P.  Nuova  !>,  Milan,  and  a  capital  of  10,<jOO  lire, 
formed  to  act  as  agent*  for  electrical  goods. 

Messu.s.  Fyik,  Wilson  k.  Co.  have  removed  to  15:»A.  St.  Vincent 
Street,  Glasgow.  Telephone  Xos  "City  7 1"!  and  7182."  The  firm 
have  the  sole  selling  rights  of  the  Kelvin  petrol  and  paraffin-electric 
generating  sets.  They  also  represent  the  Electric  Construction  Co., 
Ltd.,  and  the  E.P.S.  Co.,  Ltd. 


LIGHTING  and  POWER  NOTES. 


Australia. — In  the  year  ending  DecemW  :^lst,  1911, 
the  Sydney  electricity  department  sold  17,768,210  units,  of  which 
1,742,207  were  supplied  to  the  street  and  park  lamps  and  ]«),02t;,003 
units  to  private  consumers.  At  the  same  date  the  total  connections 
in  lamps,  motors,  A:c.,  were  equivalent  to  29,200  KW.,  of  which 
1<;,750  were  in  lamps  and  12,450  in  motors,  kc.  The  number  of 
separate  premises  connected  amounted  to  4,055.  The  gross  revenue 
for  the  year  was  £172,tj93,  of  which  working  expenses  absorbed 
£95,428,  leaving  a  balance  of  £77,265.  Interest,  sinking  fund  con- 
tribution, depreciation,  Ace,  took  £48,874,  leaving  a  surplus  of 
profit  on  the  year's  working  of  £28,391.  The  sum  of  £95,428  for 
working  expenses  includes  £17,596  paid  to  companies  taken  over 
by  the  City  Council  on  account  of  goodwill. 

Bacup. — The  new  cotton  weaving  shed  which  ilessrs. 
Hoyle  Bros.,  of  Bacup,  have  decided  to  erect  on  a  site  near  their 
Olive  Mill,  will  be  run  by  electricity  on  the  individual  drive 
system. 

The  T.C.  has  decided  to  retain  the  services  of  Mr.  C.  D.  Taite  aa 
consulting  electrical  engineer. 

Bexliill. — Notwithstanding  the  coal  strike,  wliich  put  up 
the  costs  towards  the  end  of  the  financial  year,  and  other  adverse 
circumstances,  there  was  a  net  profit  of  £:'>60  on  the  Corporation's 
electric  light  undertaking  during  the  past  year.  The  total  revenue 
from  all  sources  was  £11,439  ;  working  costs  amounted  to  £6,192, 
and  the  gross  profit  was  £5.247,  which  on  the  capital  borrowed 
showed  a  return  of  7  per  cent.  Interest  and  sinking  fund  absorbed 
£4,662,  making  the  total  costs  for  the  year  £11,078.  Units  sold 
for  private  lighting  amounted  to  4H4,978.  with  an  average  revenue 
per  unit  of  4"48d.,  while  198,621  units  were  sold  for  public  lighting, 
for  which  the  average  revenue  was  :V90d.  The  average  revenue 
from  both  private  and  public  lighting  was  ri9d.  per  unit.  The 
cost  per  unit  was  2"33d..  compared  with  2'2sd.  the  previous 
year.  The  number  of  consumers  connected  last  year  (10.">)  was, 
with  one  exception,  the  largest  since  the  first  year  of  working. 
The  engineer  (Mr.  W.  T.  Le  Feuvre)  reports  that  the  eeneral 
adoption  of  the  metal-filament  lamps  has  proved  thoroughly  satis- 
factory, and  considers  that  the  reduced  cost  of  the  lamp  renewals 
indicates  that  a  better  and  stronj^er  lamp  is  now  on  the  market. 

Birkenhead. — On  the  minutes  of  the  Electricity  Com- 
mittee coming  before  the  T.C.  at  a  recent  meeting  the  depart- 
ment was  criticised,  one  of  the  members  comparing  it  with 
the  neighbouring  undertakin,'  at  Wallasey,  and  a  proposal 
was  moved  and  seconded  that  the  minutes,  which  included 
references  as  to  the  borrowing  of  £20,000  and  £14,230  respectively, 
for  distributing  mains  and  extensions  to  plant,  be  referred  back. 
It  was  urged,  on  the  other  hand,  that  in  12  months"  time  the 
concern  would  be  in  a  prosperous  condition.  The  chairman  (,iLr. 
Clarke),  in  replying  to  the  discussion,  stated  that  while  he  could 
not  commit  his  Committee  to  having  a  check  taken  of  the 
stock  and  stores  by  the  borough  treasurer,  he  would  bring  the 
matter  before  the  Committee.  On  this  understanding  the  amend- 
ment was  withdrawn,  and  the  Committee's  minutes  approved. 

The  estimate  of  expenditure  upon  the  extensions  to  the  plant  at 
the  Craven  Street  and  Bentinok  Street  power  stations  is  :— For 
two  760- KW.  mixed  pressure  turbines  and  generators,  together  with 
surface  condensers,  pumps,  steam  pipes,  switchboard  and  gear, 
cables.  &c.,  .<•  12,400;  foundations,  £250  :  high-pressure  stearfi  pipe 
between  Craven  Street  and  Bentinck  Street  stations,  together  with 
superheaters  for  nin°  boilers,  £1,580.  Application  is  to  be  made  to 
the  L.G.B.  for  sanction  to  borrow  the  amount  required  for  the 
scheme,  £34,230,  less  £1.600  for  meters,  which  will  be  provided 
out  of  revenue. 

Birmingham. — The  accounts  of  the  Electricity  Depart- 
ment for  the  year  ended  March  last  occupy  more  pages  than  usual, 
as  they  incorporate  the  figures  for  the  added  areas  of  Handsworth 
and  Aston  Manor.  For  the  old  area,  a  total  of  40,190,547  units 
were  sold,  including  13i  millions  for  traction  purposes,  and  the 
motor  H.p.  connections  totalled  32,584.  The  gross  revenue  amounted 
to  £236,990  and  the  gross  profit  to  £129.231.  This,  after  meeting 
loan  charges,  was  allocated  £25,000  to  renewals — the  fund  now 
standing  at  £52.586,  while  £20,237  was  contributed  to  the  rates. 
The  reserve  fund  account  which  benefited  by  interest,  ^cc,  on  invest- 
ments, now  stands  at  £77,958.  In  the  Handsworth  area  1,955.398 
units  were  sold,  including  1,149,116  for  tramways.  The  revenue 
amounted  to   £14,098  and  the  grose  profit  to   £7.633,   leaving  a 
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surplus  of  £1,;!4;>  on  the  year.  In  the  Aston  Manor  area,  7,519,161 
units  were  sold,  the  maximum  load  beinp  4,180  K\v.  The  total 
revenue  amounted  to  ,i;37.G87  and  the  gross  profit  to  £18,430. 
After  meeting:  loan  charges,  £.S,t;H)  avus  placed  to  renewals,  that 
fund  now  standing  at  £4,26.').  The  capital  expenditure  on  the  three 
undertakings  is:  Birmingham,  £l,r);}r),(i93  ;  Handsworth,  £77,90!i  ; 
Aston  .Manor,  £195,953— a  total  of  £1,809,565. 

Bootle. —  It  was  reported  at  a  meeting  of  the  Electricity 
Committee  that  a  number  of  cables  were  required  between  the  new 
generating  works  and  Mar.sh  Lane,  and  it  was  recommended  that  a 
new  conduit  line  with  a  few  spare  ways  be  laid  at  an  estimated  cost 
£590.  Messrs.  Callender  had  been  asked  to  submit  a  tender,  but 
the  Committee  recommended  that  unless  the  amount  of  the  tender 
was  lower  than  the  cost  of  executing  the  same  by  the  department, 
the  work  be  carried  out  by  its  own  staff.  The  T.C.  at  its  meeting 
on  June  5th,  adopted  the  recommendation.  The  borough  electrical 
engineer  reported  an  inquiry  from  Messrs.  Harland  &  Wolff,  as 
to  the  terms  of  a  supply  of  electricity  for  their  new  ship-repairing 
works  at  the  North  Dockyard. 

Burton-on-Trent. — Sanction  has  been  received  from 
the  L.G.B.  to  the  borrowing  of  £14,555  for  extensions  to  plant  at 
the  electricity  works.  This  amount  includes  £1,993  for  mains, 
£4,788  for  a  turbo-alternator  and  switch  gear,  and  £2,280  for  a 
rotary  converter.  As  requested  by  the  Board,  it  has  been  decided 
to  return  the  sanction  for  £60(1  for  new  meters  granted  some  time 
ago,  as  the  Council  has  decided  to  pay  for  these  out  of  revenue. 

Chester.— The  T.C.  has  been  informed  that  the  L.G.B. 
has  sanctioned  loans  amounting  to  £14,000  in  respect  of  the  scheme 
devised  by  Mr.  8.  E.  Britten,  electrical  engineer  to  the  Council,  for 
the  erection  of  a  hydro-electrical  plant  on  the  River  Dee.  Of  the 
total  amount,  £7,090  is  for  plant  consisting  of  turbines  and  dynamos, 
a  grant  of  £500  to  the  Dee  Fishery  Board,  for  the  construction  of 
a  fish  pass,  and  £1,()10  for  crane,  cables  and  power  house.  In 
addition,  £1,500  is  to  be  paid  out  of  reserve. 

China. — The  annual  statement  of   the  Shanghai  muni- 
cipal  electricity   department    contains  much   of    interest  to    our 
readers,    as   showing   the  progress   of    electrical   matters   in  this 
important   Chinese   city.     Briefly   some  8,300,000   units  were  sold 
and  accounted   for  during  the  year  ending  1911 — an   increase   of 
21    per   cent,  on    the  previous    year.       Besides     private     supply, 
the   output   includes    913,000   units   for   public    lighting,    58,580 
for    heating    and    cooking,    761,000    for     power,    and     2,550,000 
for    traction.      The  load   factor   recorded    was    23"65    per    cent., 
and     the    maximum     load,    on    Coronation    Night,    June     22nd, 
4,200  Kw,     The   net  result  of    the   year,  after   meeting   interest 
charges  £12,306,  and  depreciation  charges  £15,157,  was  a  profit  of 
£13,777,  but  sums  were  also  applied  out  of  revenue  towards  the 
cost  of  new  plant,  which  might  have  been  charged  to  capital.     A 
great  deal  of  information  is  contained  in   the  report,  from  which 
we  note  that  73  miles  of  additional  mains  were  installed,  nearly  all 
overhead  ;  four  new  transformer  sub-stations  were  erected,  bring- 
ing the  total  to  68  transforming  centres,  with  an  aggregate  trans- 
former  capacity   of   5,145    kw.  ;   52,000  additional  30-watt  lamps 
(including  fans,  heaters  and  cookers,  but  excluding  street  lamps) 
were  connected,  as  against  25,000  in  1910,  and  50  per  cent,  of  these 
were   for  Chinese  consumers.      There    were   791    additional   fans, 
bringing  the  total  to  4,848,  and  the  heating  and  cooking  connec- 
tions increased  during  the  year  by  218  per  cent,  reaching  381  kw., 
being  a  most  satisfactory   feature.     The  motor   load,   which   we 
gather  offers  great  possibilities,  increased  by  705  h.p.  to  a  total  of 
1,775    H.P.,     and     includes    the    first     electrically-driven     flour 
mill      in      China,      while      negotiations      are      now      in      hand 
for      the      supply     of     2,200      H.p.     of    motors,      in      addition 
to      the       normal      connections      which      may       be     expected. 
For  public  lighting  purposes  there  were  350  arc  lamps  and  632 
metal  lamps  in  use,  the  majority  of  the  former  being  enclosed  arcs, 
while  the  latter  varied  from  60  to  400  c.p.    Particular  attention  is 
drawn  to  the  success  with  which  electric  radiators  and  heaters  have 
been  introduced  by  the  hiring  branch  of  the  department,  without 
which   it   is  considered   that  this   form   of  heating   would   have 
remained  undeveloped  for  years.     The  report  states  that  electric 
lighting  is  being  more  and  more  used  by  the  C^hinese,  and  indicates 
great  extensions  in  this  direction  ;  while  as  regards  power  supply, 
it  is  expected  that  the  new  4,OoO-kw.  Riverside  power  station,  now 
being  built,  will  not  be  able  to  do  more  than  meet  the  demands  of 
local  mills  and  factories  for  about  two  years.     The  undertaking  is 
under  the  control  of  Mr.  T.  H.  U.  Aldridge,  who   is  to  be  con- 
gratulated  on   the   forward     state   of  electricity  supply  work  in 
Shanghai. 

Continental      Notes.— France.— The     industries    of 

France  make  use  of  power  to  an  aggregate  of  3,550,000  H.P.,  of 
which  2,604,000  are  supplied  by  steam,  773,000  by  electricity,  and 
173,000  by  various  other  means.  The  773,000  electric  h.p.  repre- 
sents the  harnessing  of  55,000  falls,  76  per  cent,  of  which  do  not 
yield  more  than  10  h.p.  Water- generated  electricity  has  received 
its  greatest  extension  in  the  Alpine  region.  Savoy  makes  use  of 
104,000  h.p.  ;  the  department  of  the  Isere,  970,000  h.p.  ;  Upper 
Savoy,  34,000  h.p.  ;  the  Alpes  Maritimes,  17,000  h.p.  ;  and  the 
Rhone,  10,000  h.p.,  kc.  In  the  Pyrenees  region  there  are  70,000 
H.p.  utilised  ;  16,000  H.P.  in  the  Tarn  district  ;  14,000  h.p.  in  that  of 
Puy-de-Dome  ;  10,000  H.P.  in  Haute  Vienne  ;  19,000  H.P.  in  the 
Vosges  ;  16,000  H.p.  in  the  Ain  department ;  15,000  h.p.  in  that  of 
the  Daubs  ;  13,000  H.p.  in  thu  Jura,  kc.  These  various  figures  are, 
moreover,  subject  to  steady  increase.  To  the  3,550,000  h.p.  allo- 
cated to  French  industries  must  be  added  1,200,000  h.p.  for  com- 
mercial navigation,  and  400,000  h.p.  for  automobiles  and  motor- 
cycles.—  La  Luniiere  Electr'ujue. 


The  City  of  Paris  is  about  establishing  a  new  gasworks  which 
will  comprise  an  electric  station.  All  the  machinery  and  apparatus 
will  be  worked  by  electricity,  and  will  be  controlled  from  a  central 
cabin  in  each  workshop. 

Germans  . — The  Niedersachische  Kraftwerke  Gesellschaft  is  the 
name  of  a  new  company  which  has  lately  been  formed  at 
Osnabruck,  with  a  capital  of  £200,000,  to  establish  a  large 
electricity-generating  station  for  the  supply  of  current  for  lighting 
and  power  purposes  in  Lower  Saxony. 

Crewe. — A  Sub-Committee  is  to  consider  the  question  of 
reducing  the  rates  for  the  supply  of  electricity  for  power  purposes. 
Dundee. — Dealing  with  the  finance  of  the  Corporation 
Electricity  Department  at  the  T.C,  Treasurer  Soutar  said  the  past 
year  had  been  a  record  one  for  the  department,  the  accounts  closing 
with  a  net  surplus  of  £10,338.      The  units  sold  were  8,354, 4(i(i,  an 
increase  of  fully  (■>00,000.      The  total  income  amounted  to  £49,359, 
an  increase  of  £3,:!00,  while  the  costs  showed  reduction  of  £300, 
notwithstanding  the   fact   that  the   assessments  and    taxes  were 
increased  by  fully  £800.     When  the  conversion  of  the  system  from 
L.T.  to  H.T.  took  place    £22,000  was  shown  to  be   the  resulting 
depreciation,  and  when  borrowing  powers  were  asked  in  1908,  the 
Secretary  for  Scotland  stipulated  that  this  should  be  paid  off  in 
five   years.     Although   there   was   still   another   year  to   run   the 
department  had  been  able  to  pay  off  the  full  balance  this  year. 
The  remainder  of  the  profit,  amounting  to  £5,039,  had  been  added 
to  reserve  fund,  which  now  amounted  to  £14, .356.     It  was  proposed 
to  further  reduce  the  rates  for  next  year.     For  power  supply  the 
sliding  scale  would  still  be  in  operation,  but  instead  of  starting  at 
2^d.  per  unit  it  had  been  reduced  to  1  jd.  for  the  first  10,000  units  per 
quarter,  the  next  40,000  units  |d.,  and  all  above  50,0C0  units  i|d. 
The    Jd.   rate  under   the    guarantee  and   two-rate  system   was   in 
future  to  be  Jd.,  with  the  incentive  to  consumers  that  they  could 
have  all  units  above  50,000  at  ifd.     With  regard  to  lighting,  if  a 
consumer  would  guarantee  the  average  number  of  units  and  price 
he  had  paid  during  the  last  three  years  all  units  in  excess  of  this 
amount  would  be  charged  at  heating  and  cooking  rates,  viz.,  l^d. 
for  the  first  100  units  per  quarter,  and  Id.  for  all  above  that  amount 
per  quarter.     Mr.  Nairn,   the  electricity  convener,  said  the  changes 
would  be  appreciated,  especially  by  the  manufacturers,  who  might 
now  have  an  electric  drive  at  a  price  which  compared  favourably 
with  any  other  city.     He  emphasised  the  need  for  building  up  a 
good  reserve  fund  for  the  department,  pointing  out  that  there  were 
so  many  improvements  being  effected  in  electrical  equipment  that 
they  could  never  tell  when  it  would  be  found  advisable  to  scrap 
some  of  their  plant.     The  meeting  agreed  to  fix  the  rates  at  the 
figures  mentioned. 

Dover. — The  result  of  the  last  year's  operation  of  the 
electricity  department  was  a  net  profit  of  £3,2.04,  which  was 
utilised  in  reducing  the  outstanding  deficit  on  net  revenue  account, 
which  now  stands  at  £1,370. 

East  Ham. — The  Electric  Lighting  Committee  reports 
having  had  under  consideration  a  report  upon  the  cost  of  lighting 
the  whole  of  the  streets  at  present  cabled  by  electricity.  It  has 
decided  as  an  experiment  to  authorise  the  engineer  and  manager  to 
convert  and  adapt  for  electricity  the  existing  street  lamp  columns 
in  certain  streets. 

Falkirk, — Recent  increases  in  the  business  of  the  Cor- 
poration electricity  department  have  rendered  additions  necessary, 
and  plans  for  an  extension  of  the  works,  costing  £1,300,  have  been 
submitted  by  the  T.C.  and  passed.  Some  time  ago  there  was  an 
extension  of  cables  to  Bainsford,  and  now  Camelon  is  also  supplied 
with  electricity. 

Felixstowe  and  Walton. — The  U.D.C.  has  decided  to 

borrow  £2,031  for  extensions  to  the  electrical  plant  for  the  Suffolk 
Electricity  Supply  Co.,  Ltd.  :  the  question  of  converting  the  arc 
lighting  on  the  front  to  metal-filament  lighting  is  being  considered. 

Feltham. — In  reply  to  a  letter  received  by  the  District 
f'ouncil  in  regard  to  a  proposed  electric  lighting  syndicate,  the 
clerk  has  been  instructed  to  state  that  the  Council  has  at  present  no 
intention  of  applying  for  power  to  supply  the  district  with  elec- 
tricity, but  it  would  be  willing  to  favourably  consider  an  appli- 
cation promoted  by  private  enterprise  for  such  powers. 

Hastings. — At  the  last  meeting  of  the  T.C,  at  which 
the  annual  accounts  of  the  electricity  department  (particulars  have 
already  appeared  in  our  columns)  were  presented,  Councillor  Hill 
(chairman  of  the  Committee)  said  they  were  better  off  to  the  extent 
of  £1,760  compared  with  last  year.  The  only  extra  increase  in 
expenditure  had  been  £353  in  respect  to  coal.  They  had  increased 
tho  number  of  private  consumers  and  the  number  of  street  lamps. 
The  electrical  exhibition,  carried  out  by  the  enterprise  of  Mr. 
Ferguson,  was  a  great  success,  and  had  brought  them  a  number  of 
new  consumers. 

Hornsey. — Application  is  to  be  made  to  the  L.G.B.  for 
sanction  to  loorrow  £4,000  for  mains  extensions.  According  to  the 
report  of  the  professional  accountant  the  electricity  undertaking 
shows  a  profit  for  the  year  of  £2,03S,  after  charging  all  instalments 
and  interest  on  loans  properly  chargeable  against  the  year's 
revenue.  This  profit,  added  to  credit  balance  at  the  beginning  of 
the  year,  gives  a  total  of  £5,140,  which  is  reduced  by  £984, 
balance  of  interest  on  loans  accrued  due,  but  not  chargeable 
against  the  year's  profits,  leaving  a  credit  balance  carried  forward 
at  March  31st,  1912,  of  £4,156. 

Kingston-on-Thames. — A  L.G.B.  inquiry  was  held  on 

June  Uth  into  the  application  of  the  T.C.  for  a  loan  of  £13,500  for 
electricity  purposes. 
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Korea. — A  charter  has  beoii  {^ranted  to  the  Okura  Co. 
to  supply  electrical  enerpy  for  ]>ower  purpoweH  at  the  pold  mineH 
in  Korea.  The  penerating-  plant  will  be  installed  at  the  Penhaihu 
Collieries. 

The  IJritish  Actinpr  Consul-General  at  Seoul  reports  that  a  Tokio 
company,  acting  as  ajjents  for  a  well-known  German  firm,  have 
prepared  a  scheme  for  supplying  electric  power  to  the  gold  and 
other  mininpf  companies  in  JTorth  Pyeng--Sin  Province,  and  will 
devote  a  capital  of  about  £  1 02,000  to  the  purpose.  The  German 
firm  will  supply  all  the  necessary  plant  and  machinery,  which  will 
be  similar  to  that  installed  at  the  P'ushun  conl  mines.  The  new 
power  plant  will  be  erected  at  Ueibi,  just  north  of  Shinanju  on  the 
Seoul-Wiju  Railway,  and  power  and  lie^ht  will  be  supplied  to  Unsan 
«nd  Kosunfj,  as  well  as  to  neiprhbonrinp  towns  such  as  Shinanju, 
Yenpben,  and  Pukchin.  In  view  of  the  increasing  scarcity  of 
wood-fuel,  this  new  enterprise  is  of  great  importance  to  the  mining 
interests  of  north-west  Korea. 

Leiit'li. — The  town  clerk  has  been  instructed  to  make 
application  for  the  sanction  of  the  L.G.B.  to  the  borrowing  of  the 
sum  of  £2, "ill  to  cover  the  probable  cost  of  extensions  to  mains 
and  new  services  for  the  three  years  ending  March  lilst,  191.".. 

Lewes. — Tlie  T.C.  has  sealed  a  contract  with  the 
Electric  Supply  Co.  for  public  lighting  for  a  portion  of  the  borough. 
The  Council  has  asked  the  company  to  give  a  demonstration  of 
diflferent  lamps. 

fondon. — IsLiNrixoN. — The  B.C.  has  again  considered 
the  report  of  the  Electric  Lighting  Committee  recommending  that 
tenders  be  obtained  for  additional  plant  to  cost  £1,},000.  The 
proposal  led  to  a  lengthy  discussion,  in  which  the  opposition  of 
advocates  of  bulk  supply  played  a  prominent  part,  but  in  the  end 
the  Committee's  recommendation  was  carried. 

Macclesfield. — Mr.  W.  Essen,  director  of  the  new 
Electricity  Co.  of  Macclesfield.  Ltd.,  has  informed  the  T.C.  that  the 
company  is  now  negotiating  for  a  site  for  a  generating  station,  and 
that  £25,000  capital  had  been  secured  to  carry  out  the  works. 

IVelson. — The  T.C.  is  applying  for  powers  to  borrow 
£3,000  for  purposes  of  electric  lighting  in  the  district ;  the  L.G.B. 
is  instituting  an  inquiry. 

Newton  (Lanes.). — The  U.D.C.  has  been  informed  that 
the  B.  of  T.  has  declined  to  grant  the  Council's  application  for  an 
electric  lighting  order,  on  the  ground  that  there  appeared  to  be 
no  real  demand  for  electricity,  and  that  the  scheme  was  too  specu- 
lative and  not  likely  to  be  a  paying  one. 

Pertli. — The  T.C.  has  decided  not  to  withdraw 
opposition  to  the  Loch  Erich  Water  and  Power  Scheme,  unless 
certain  clauses  are  inserted  in  the  Bill  safeguarding  interests  of  the 
city. 

Reading. — We  are  glad  to  be  able  to  record  that  the 
Reading  Electric  Supply  Co.  has  introduced  a  new  tariff  for  cooking 
and  heating  purposes  at  200  volts.  Thus,  where  a  supply  is  taken 
for  lighting  purposes,  the  charge  is  id.  per  unit,  and  where  no 
lighting  supply  is  taken,  the  charge  is,  for  any  amount  up  to  20 
units  per  quarter.  Via.  4d.  per  quarter,  with  id.  per  unit  for  all 
extra  energy  consumed.    No  charge  is  made  for  the  use  of  meters. 

■  Runcorn. — The  Mersey  Power  Co.,  Ltd.,  which  is  a 
subsidiary  concern  of  the  Salt  Union,  Ltd.,  and  was  originally  formed 
to  deal  with  the  power  for  working  the  triple-effet  vacuum  plant 
for  making  salt  at  the  Weston  Point  Works,  Cheshire,  has  been 
informed  that  its  application  for  consent  to  the  erection  of  over- 
head electric  cables  under  the  provisions  of  the  Runcorn  Electric 
•Lighting  Order,  1910,  has  been  granted.  The  scheme  provides  for 
the  erection  of  a  h.t.  electric  line  for  the  purpose  of  supplying 
energy  at  a  pressure  of  6,300  volts  between  Runcorn  and  Ilelsby. 
It  will  connect  to  a  sub-station  to  be  erected  near  the  pumping 
station.  Ship  Street,  Frodham,  and  terminate  on  the  premises  of 
the  British  Insulated  and  Helsby  Cables,  Ltd.,  at  Helsby. 

St.  Anne's-on-Sea. — It  has  been  decided  to  apply  to  the 
B.  of  T.  for  a  provisional  order  for  supplying  electricity  in  the 
urban  district  of  Ly tham  for  all  public  and  private  purposes. 
Notice  of  this  has  been  served  upon  the  Lytham  U.D.C. 

Slieifield. — The  Special  Committee  appointed  in  con- 
nection with  the  electric  light  undertaking  has  decided  to  appoint 
a  sub-committee  to  investigate  such  complaints  as  may  be  brought 
before  it.  with  reference'  to  the  management  of  the  commercial 
side  of  the  undertaking,  and  the  Electrical  Traders'  Association  is 
to  be  invited  to  submit  to  the  sub-committee  and  to  support  with 
evidence,  such  complaints  as  it  may  desire  to  make. 

Skelton  and  Brotton.— At  a  meeting  of  the  U.]^.(\  on 

Friday  last,  a  letter  was  read  from  Messrs.  Graham  Bros.,  electrical 
engineers,  withdrawing  their  ofifer  to  light  the  district  by  elec- 
tricity, "  owing  to  the  attitude  adopted  by  several  members  of  the 
Council  interested  in  the  local  gas  companies." 

Sowerby  Bridge.— At  the  last  meeting  of  the  U.D.C.  a 

circular  letter  was  submitted  from  Mr.  A.  Wood,  canal  boat  owner, 
Sowerby  Bridge,  in  which  he  suggested  a  scheme  for  the  propulsion 
of  canal  boats  by  electricity,  utilising  batteries. 

Stretford. —  During  the  year  ending  March  81st  last, 
the  total  number  of  units  generated  amounted  to  2,298,856,  or  au 
increase  of  49,790,  as  compared  with  the  previous  year.  Of  the 
former  nunibei-,  1,424,537  units  were  used  for  traotitm,  2n3,062  for 
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Tonbridjfe.— The  I'.D.C.  ha.s  der.idefl  U)  e.\tend  the 
mains  in  order  to  supply  electricity  for  power  to  the  workii  of  the 
Whitefriars  Presn. 

Tunhridire  Well.s.— The  T.C.  has  decided  to  decline  the 

offer  of  the  National  Electric  Construction  Co.,  Ltd.,  to  accept  one- 
half  of  the  original  cost  of  installationa  in  the  town  carried  out  on 

the  deferred  payment  nystem. 

Walla.se J.— The   T.C,   as  a   safeguard  to    the   public 

supply  of  electricity  in  ca«e  of  a  coal  strike.  ha«  decided  to 
supplement  the  coal-fired  plant  at  the  electricity  station  by 
machinery  operated  by  oil  fuel.  The  plant  to  be  installfd  consiuta 
of  a  .'iOO-KW.  alternator  and  Diesel  engine,  and  it  is  proposed  to 
apply  to  the  I  .G.15.  for  sanction  to  a  loan  of  £6.980  to  cover  the 
expenditure. 

Walsall. — An  arrangement  has  been  made  with  the 
Walsall  Theatres  Co.,  Ltd.,  which  under  it  will  take  a  minimum 
supply  of  40,000  units  per  annum. 

Watford.— The  U.D.C.  has  applied  to  the  i..G.Ii.  for  a 
loan  of  £9,2.^3  for  three  years'  requirements  for  the  electricity 
undertaking. 

Wimbledon. — On  and  after  October  l&t  next,  the  charge 
for  lighting  purposes  in  the  Maidens  and  Coombe  district  is  to  be 
reduced  from  6d.  to  .'id.  per  unit. 

Wolverbaiiipton.— The  Electricity  Committee  of  the 
Corporation  is  to  incur  an  expenditure  not  exceeding  £100  in  the 
purchaFe  and  equipment  of  a  model  house  with  electrical  fittings 
for  exhibition  at  the  forthcoming  Wolverhampton  Floral  Fete. 

Worksop.— The  U.D.C.  has  decided  to  ask  the  L.G.B. 

for  permission  to  increase  the  loan  for  electric  lighting  extension 
by  £200. 

Yarmouth. — The  annual  financial  statement  of  the 
,  Corporation  electricity  department  shows  that  the  gross  trading 
profit  was  £9,191.  Of  this  amount  £702  was  written  oflf  the  cost  of 
new  meters,  transformers,  and  other  works,  including  part  of  the  cost 
of  altering  the  system  of  street  lighting,  for  which  there  are  no 
sinking  funds,  £7,898  applied  to  interest,  sinking  funds,  rebates, 
and  discounts,  and  £590  added  to  the  appropriation  account, 
making  it  £858. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Corywration  tramways  show  an  increase 
in  revenue  for  the  past  year  of  £3,70.'),  and  total  receipts  amounting 
to  £77,175.  The  total  number  of  passengers  carried  was  18,096.938, 
or  upwards  of  944.000  more  than  in  the  previous  year,  while  the 
number  of  miles  run  was  1,643,242,  or  23,739  more. 

Aldersliot-Farnboroiiirb. — The   B.  of  T.  has  granted 

the  application  of  the  Aldershot  and  Famborough  Light  Railway 
Co.  for  an  extension  of  time  for  a  year  for  constructing  the  line. 
The  Aldershot  U.D.C.  has  been  officially  informed  that  the 
National  Electric  Construction  Co.,  Ltd.,  is  engaged  in  raising  the 
necessary  capital,  and  has  subscriptions  amounting  to  between 
£30,000  and  £40,000. 

Argentina. — It  is  expected  that  the  electric  tramways  in 

Mendo/.a  will  be  finished  by  July  1st.  The  concession  was  granted 
to  M.  Herlitzka,  who  is  looking  after  the  construction  for  the 
company  which  acquired  it  from  him.  To  commence  with 
there  will  be  l."»  km.  of  line  within  the  city,  and  it  will  afterwards 
be  extended  to  the  departments.  Current  will  be  supplied  by  the 
Hydro  Electric  Works  at  Lujan. — Jietiew  of  the  Hirer  Plate. 

Ayr. — The  T.C.  has  agreed  to  extend  the  tramway  system 
at  a  cost  of  £18,000.  The  Tramways  Committee  recommended 
th&t  the  railWs  system  of  traction  should  be  adopted,  but  the 
recommendation  was  not  discussed. 

Birminifliani. — Out  of  a   sm-plus  of    £5tG,00'}  on  the 

tramway     undertaking     of     the    Corporation,     £.')0,000   is   being 
carried  to  reserve  and  £4t".,000  towards  the  relief  of  the  rates. 

Black  pool. —The  introduction  of  the  -  toast-rack  "  car 
for  the  circular  route  has  been  a  great  success  :  two  were  purchased 
last  year,  and  the  department  soon  bought  six  more.  It  was 
found  that  eaeh  of  the  cars  could  earn  £10  a  day.  Last  week  it 
wa'i  decided  to  order  four  more  'toast-rack'  cars  to  be  delivered 
in  time  for  the  approaching  season,  bringing  the  total  to  a  dozen. 
The  cars  cost  about  £850  each  and  accommodate  70  passengers. 

The  Blackpool,  St.  Annes  and  Lytham  Tramway  Co.  is  claiming 
to  be  assessed  at  one-fourth  the  rateable  value  only  for  general 
district  rate  purposes,  in  accordance  with  the  decision  of  the 
Tottenham  case.  The  claim  has  been  lodged  with  the  St.  Annes 
Council. 

Clayton-le-Woors. — The  I?,  of  T.  has  confirmed  the 
order  made  by  the  Light  Railway  Commissioners,  authorising  the 
construction  of  a  light  railway. 

Continental  \otes. — Ai.SACK-LoERAiNE.— Plans  are 
being  prepared  in  respect  of  a  projfectwl  electric  tramWiiT  in  the 
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ArsTKiA. — Permission  to  undertake  the  preliminary  surveys  has 
been  accorded  to  Eduard  Augfust  Schroeder,  of  Teschen,  for  an 
electric  railway  from  Teschen,  through  Bobrek,  Krasra,  Baum- 
garten  and  Haslach,  to  Popwisdau. —  Elek.  tind  Masch. 

Franck. — The  management  of  the  Compaernie  du  Midi  have 
voted  a  sum  of  1,800,000  fr.  for  the  completion  of  the  electrification 
of  the  line  from  Perpignan  to  Villefranche  de  Conflent.  The  com- 
pany have  also  decided  to  construct  forthwith  a  new  hydro-electric 
station  near  Pontpedrousse,  utilisingr  the  waters  of  the  Cassag'ne 
station  coming  from  the  Bouillouses. 

A  Presidential  decree  has  declared  as  of  public  utility  the  conver- 
sion to  electric  traction  of  the  line  of  steam  tramways  from 
Bayonne  to  Biarritz,  and  that  to  the  Lycoe  de  Marrac  ;  also  other 
modifications  detailed  in  the  plans.  The  works  must  be  completed 
within  the  space  of  two  years. 

Italy. — The  Italian  llailways  Co.  has  at  last  decided  to  resume 
the  operations  for  the  conversion  to  electric  traction  of  the  line 
from  Modane  to  Bussoleno,  interrupted  a  year  ago  owin^-  to  non- 
fulfilment  of  certain  administrative  formalities.  Public  demands 
for  the  conversion  of  the  line  have  been  frequent  for  a  long  time 
past,  and  recently  the  French  Government  has  taken  action  to 
such  effect,  that  the  Italian  Government  has  decided  to  resume  the 
conversion  works  at  an  early  date.  Electric  driving  will  not  only 
tend  to  speedier  transit,  but  will  suppress  the  smoke  nuisance  in 
the  tunnel,  and  both  advantages  will  facilitate  the  increase  of  the 
flow  of  tourist  trafiBc. — La  Rerue  Pratique  de  VElectricite. 

La  Societa  Generale  Italiana  Edison  di  Electricita,  of  Milan,  has 
recently  secured  concessions  for  the  construction  and  working  of 
electric  tramways  between  Affori  and  Varedi,  and  between  Corsico 
and  Abbiategrasse. 

Spain. — It  is   proposed  to   construct   an   electric  light  railway 
between  San  Adrian  and  Barcelona  ;  the  power  station  will  be  at  the " 
latter  town. 

Russia. — The  municipal  authorities  of  Minsk  are  reported  to  be 
considering  a  scheme  for  the  construction  of  an  electric  tramway 
in  the  town. 

Switzerland.— The  Federal  Council  has  submitted  to  the  Swiss 
Chamber  the  application  for  a  concession  made  by  MM.  Glardon  and 
Leresche,  syndics  of  Vallorbe  and  Ballaignes  respectively,  for 
an  electric  railway  to  be  constructed  be  tween  Day,  Vallorbe  and 
Ballaignes.  The  estimated  cost  of  the  undertaking  is  700,000  fr. — 
La  Lumiere  Electrique. 

Coventry. — The  electric  tramway  system  recently  pur- 
chased by  the  Corporation,  is  now  under  the  management  of  a 
specially -appointed  tramways  committee,  and  its  first  recommenda- 
tion to  the  City  Council  will  be  for  sanction  to  a  loan  for  the 
amount  of  the  arbitrator's  award,  £202,132,  and  the  following 
items  : — Cost  of  arbitration,  including  the  Tramway  Co.'s  taxed 
costs,  £6,869  ;  stamp  duty  upon  the  conveyance  of  the  under- 
taking, £2,021  ;  purchase  of  stock  and  provision  of  workiner  capital,  ■ 
£5,000  ;  and  a  sum  of  interest  at  4  per  cent,  upon  the  amount  of 
the  arbitrator's  award  from  January  1st  last  until  the  date  when 
the  purchase  is  actually  completed.  The  Committee  has  decided  to 
relay  a  short  part  of  the  single  track  with  new  rails  and  setts  at  the 
estimated  cost  of  £605. 

Darlilig:toii. — The  T.C.  has  decided  to  obtain  tenders  for 
two  cars  of  the  double-deck  type  with  covered-in  top  decks, 
capable  of  seating  about  50  passengers.  The  cost  will  be  between 
£1,200  and  £1,:'.00. 

Dundee. — The  Corporation  Tramways  have  had  another " 
successful  year.  By  the  introduction  of  a  penny-all-the-way  fare 
syetem  it  was  estimated  that  the  revenue  would  diminish  to  the 
extent  of  £2,200,  but  the  decrease  of  drawings  on  this  account 
has  turned  out  considerably  less,  the  drop  being  restricted  to 
between  £100  and  £500.  The  receipts  are  thus  about  £1,700  more 
than  anticipated. 

Glasgow. — The  Tramways  Committee  is  to  receive  a 
deputation  of  blind  persons  from  Paisley  in  support  of  a  petition 
by  Paisley  residents  so  afflicted  for  the  permission  to  permit  them 
to  travel  free  on  cars  of  the  T.C.  and  of  the  Paisley  Tramways  Co. 
Consideration  of  a  similar  request  by  the  blind  people  of  Renfrew 
has  been  deferred. 

Reigliley. — The  T.C.  is  applying  to  the  B.  of  T.  for  an 
extension  of  time  to  September  20th,  1913,  for  commencing,  and  to 
September  20th,  1914,  for  completing,  the  works  authorised  by  the 
Tramways  Order,  1909. 

Korea. — According  to  the  local  Press,  a  Tokio  company 
has  obtained  the  option  to  build  an  electric  railway  from  a 
point  on  the  Seoul-Wiju  Railway  near  Shinanju  to  the  Yalu  River, 
traversing  the  mining  districts  of  Unpan  and  Yengben,  but  details 
of  the  scheme  are  not  yet  forthcoming.— 7>wflr<?  of  Trade  .louriia]. 

Leeds. — In  consequence  of  largely  increasing  tramway 
traflic,  the  tramway  authorities  propose  to  acquire  some  Corpora- 
tion property  in  Sovereign  Street,  off  Swinegate,  for  the  extension 
of  the  Kirkstall  Road  depot,  at  which  at  present  there  is  insufficient 
workshop  accommodation.  The  proposal  is  to  erect  off  Swinogate 
sheds,  capable  of  holding  30  to  40  cars,  and  one  result  of  the 
adoption  of  the  suggestion  will  be  the  saving  of  a  lot  of  "  dead  " 
mileage  when  football  and  cricket  matches,  and  other  events,  calls 
for  an  accelerated  service  o^'  cars. 

Leitli. — For  the  year  to  May  ir)th  last,  the  ti'umway 
revenue  amounted  to  £34,056,  an  increase  of  £3,384  over  the 
figures  for  the  previous  year.  There  were  9,339,324  passengers 
carried,  an  increase  of  1,082,707.  Penny  tickets  issued  totalled 
3,802,577,  the  value  being  £15,844,  an  increase  of  £lj004.    Thte 
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and  the  workmen's  tickets  totalled  1,640,190,  amounting  to  £3,208 
in  value.  This  year  there  was  a  surplus  of  £2,076,  as  against  a 
deficit  last  year  of  £  1 ,903. 

Little  Ilulton. — T^ast  week  the  D.C.  decided  to  u^'ge 
upon  the  South  Lancashire  Tramways  Co.  the  necessity  for  pro- 
ceeding with  the  construction  of  tramways  in  the  township,  failing 
which  other  action  in  the  matter  is  to  be  taken.  The  Tramways 
Co.  renewed  its  powers  for  this  work  a  couple  of  years  or  so  ago. 

London. — Uammersmith. — The    oft-recurring  question 
of   repairs  to  the   London  United  Tramway  track  in  the  borough 
led  to  a  long-   discussion  and  several  resolutions  being  passed  on 
June  5th.     These  in  effect  notify  the  company  to  at  once  repair  its 
track  ;    provide  for  a  deputation   to  urge  on  the  L.C.C.  and  the 
B.  of  T.  the  necessity  of  at  once  reconstructing  the  track  ;  and  urge* 
the  necessity  of  at   once  repairing  the  margins  of  the  roads  on 
which    tracks  are   laid.      The   situation   has    become  complicated  \ 
owing  to  the  L.C.C.  having  practically  acquired  the  L.U.  Tramways 
in  the  London  area  ;  some  details  are  not  as  yet  settled,  and  it  is 
thought  that  these  may  possibly  delay  matters  for  an  indefinite  ■ 
time. 

The  Select  Committee  of  the  House  of  Commons  which  has  been 
considering  the  matter,  has  agreed  to  the  running  of  not  more  than 
one  trailer  car  attached  to  an  ordinary  car  on  the  L.CC.  tramways, 
the  first  car  only  being  electrically  driven. 

London-Southend  Electrification. — The  consideration 

cf  the  Midland  Co.'s  Bill  for  purchasing  the  Tilbury  line,  in  Parlia- 
ment, led  to  Lord  Claud  Hamilton  intimating  that  it  was  the 
intention  of  the  Midland  Co.  to  electrify  the  Tilbury  and  Southend 
line,  and  that  the  Great  Eastern  Co.  would  also  be  compelled  to 
adopt  the  same  course  with  its  route. 

Manchester. — The  Tramways  Committee  on  Tuesday 
approved  of  a  recommendation  that  half-fares  be  charged  for 
passengers  under  16  years  of  age.  The  scholars'  ticket  system  is  to 
be  abolished. 

Mexico. — A  new  electric  railway  is  to  be  constructed 
between  the  towns  of  Puebla  and  Atlixco.  The  concession  for  the 
construction  and  working  of  this  has  been  granted  to  an  American 
financier,  Mr.  James  McCarthy. 

Salford. — During  a  severe  thunderstorm  which  broke  over 
Salford  shortly  after  one  o'clock  on  Monday  afternoon,  the  tramway 
wires  in  Regent  Road,  on  the  Corporation  system,  were  struck 
by  lightning,  and  the  electric  fittings  of  a  car  were  fired  causing 
considerable  excitement.  Fortunately,  no  one  was  injured,  and 
the  outbreak  was  speedily  subdued. 

The  Corporation  Tramways  Committee  is  to  be  approached  aeain 
with  a  view  to  securing  the  extension  of  its  system  from  Peel 
Green  to  Irlam  and  Cadishead,  two  growing  industrial  localities. 

Sheffield. — It  is  proposed  to  continue  the  doubling  of  the 
tramway  line  from  Tapton  Park  Road,  to  a  point  near  Manchester 
Road,  at  a  total  estimated  cost  of  £10,475  ;  also  to  renew  and  double 
the  line  in  Nethergreen  Road,  at  a  cost  of  £2,300. 

South  Africa, — A  railless  traction  system  has  been  re- 
commended for  installation  by  the  Germiston  Municipality  by  Mr. 
II.  N.  Thomas,  general  manager  of  the  Durban  tramways.  The 
total  route  suggested  is  ('4  miles  in  length,  and  the  capital  outlay 
would  be  £40,000. 

An  experimental  mile  of  railless  traction  is  to  be  constructed  at 
Aberdeen,  Cape  Province.  Only  two  cars  will  be  purchased  at 
first. — British  and  South  African   h'.rjxnt  Ga:eife. 

Soutliport. — The  annual  report  of  the  Electricity  and 
Tramways  Committee  shows  a  net  profit  of  £2,151,  an  increafe  of  • 
£1,149.  The  Tramways  Committee  was  merged  with  the  Elec- 
tricity Committee  about  two  years  ago.  and  although  the  two  Com- 
mittees show  a  profit  this  year,  the  tramways  have  themselves  lost 
£4,000  in  the  last  two  years.  The  T.C.  as  a  consequence  has  been 
recommended  to  engage  the  services  of  an  .expert  to  report  upon 
the  undertaking. 

In  connection  with  its  scheme  of  electric  railways  in  the  dis- 
trict, the  Lancashire  and  Yorkshire  Railway  Co.  is  erecting  work- 
sho,js,  stores,  &c.,  at  the  electrical  department.  South  port. 

Stalybridg'e. — The  strike  on  the  Joint  Board's  Tramways 
still  continued  at  the  time  of  writing,  negotiations  with  a  view  to 
a  settlement  having  failed. 

Westhoughton. — It  is  reported  that  further  representa- 
tions are  to  be  made  by  influential  ratepayers  in  this  district  to  the 
Bolton  Corporation  with  a  view  to  securing  the  continuation  of  the 
Bolton  tramways  to  Westhoughton. 

AVolvei'hanipton. — The  total  piofit  of  the  tramways  for 
the  last  year  amounted  to  £22,801,  and  after  meeting  financial 
charges.  A:c.,  amounting  to  £12,423,  the  balance  was  applied 
£3,881  to  renewals  and  £2,719  to  reserve,  also  £3,777  in  aid  of  the 
rates.  The  total  receipts  were  £51,452,  as  compared  with  £48.909  in 
1911  ;  11,253,196  passengers  were  carried,  or  !)'84d.  per  car-mile, 
and  the  percentage  of  working  expenses  to  total  revenue  was  56'73. 

Varnionth. — The  amiual  financial  statement  in  connec- 
tion with  the  electric  tramways  shows  a  gross  profit  of  £8,584,  as 
compared  with  .£8,126  in  the  previous  year.  Bank  interest 
amounted  to  £10(i.  Loan  charges  for  interest  and  sinking  fund 
required  the  sum  of  £6,713,  leaving  £^,981  to  be  added  to  the 
appropriation  account,  and  making  a  disposable  balance  of  £2,434. 
The  Council  decided  that  £2',000  be  transferred  to  the  general 
retiewHit  ftrtid,  wHbli  wtttild  IMn  ttinottttt  tb  £7,739 
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TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — The  wireless  station  at  Hobart,  Tasmania, 
has  been  opened  by  the  Federal  Postmafiter-General.  Workinfj  during 
the  night  time  recently  with  one-twentieth  of  its  power,  the  new 
Pennant  Hills  (Sydney)  station  reached  every  known  official  station 
within  a  radius  of  2,000  miles,  including'  Fremantle  (2,000  miles). 
Suva(l,7.S2  iriiles),  Wellington  (1,2.30  miles),  and  Macquarie  Island 
(1,281  miles). 

Austria. — The  Austrian  Government  has  established 
under  the  Ministry  of  Commerce  a  State  department  for 
wireless  telegraphy,  which  will  undertake  the  working  of  this 
service  on  board  Austrian  ships,  the  technical  management  to  be  in 
the  hands  of  an  inspectorate  in  Trieste.  The  system  chosen  for 
adoption  is  that  of  the  Telefnnken  Co.,  and  the  six  installations 
already  carried  out  by  the  latter  on  six  Austrian  vessels  will  be 
purchased  by  the  (lovernment.  The  equipment  for  2G  other  ships 
has  been  ordered,  and  will  be  made  by  the  company's  Austrian 
branch  in  Vienna. 

Canada. — The  first  report  of  the  Department  of  Railways 
and  Canals,  Ottawa,  dealing  with  telephone  operations  in  the 
Dominion,  states  that  the  total  number  of  telephone  organisations, 
which  includes  companies  of  all  kinds,  is  537.  Of  these,  Ontario 
contributes  31!),  Quebec  32,  New  Brunswick  16,  Nova  Scotia  14, 
and  Saskatchewan  143.  In  Alberta  and  Manitoba,  practically  all 
the  separate  companies  which  existed  a  few  years  ago  have  been 
merged  under  Grovernment  control,  and  in  Saskatchewan  the  pro- 
cess of  absorption  is  under  way.  The  total  liabilities  amount  to  a 
little  over  $40,000,000.  The  total  number  of  telephones  in  use  is 
302,759.  The  gross  earnings  of  all  the  Canadian  companies  amounted 
to  a  little  over  $10,000,000 ;  operating  expenses  were  almost 
$7,000,000,  leaving  net  earnings  of  slightly  over  $3,000,000.  The 
eq-iipment  of  all  the' companies'  lines  includes  687,728  miles  of 
wire  ;  of  this,  576,712  is  urban,  and  111,015  rural.  The  total 
number  of  employes  reported  was  10,425,  who  received  $915,636 
per  year. — Eh-ctrical  Xewn. 

Marconi  wireless  equipment  has  been  ordered  for  all  the  steamers 
of  the  Northern  Navigation  Co.,  the  Grand  Trunk  Railway's  Great 
Lakes  route. 

Germany. — A  temporary  wooden  tower  has  been  built 
pending  the  reconstruction  of  the  Xauen  wireless  station.  The 
permanent  iron  structure  will  not  be  finished  for  some  months  ;  it 
will  be  250  m.  high,  and  of  much  more  solid  character  than  its  ill-  • 
fated  forerunner.  When  it  is  completed  experiments  will  be  under- 
taken on  the  transmission  of  electric  waves  through  the  earth. 
The  wires  in  this  case  will  be  sunk  100  m.  in  the  earth. — E.T.Z. 

Hull. — The  annual  report  and  accounts  of  the  Corporation 
Telephone  Department  show  gross  receipts  £13,279,  and  gross 
profit  £5,5.")5,  compared  with  £12,550  and  £5,026  in  1910-11.  The 
total  amount  carried  to  loan  repayment  account  is  now  £8,330  ;  to 
temporary  sinking  fund,  £3,716,  and  to  reserve  fund,  £7,722 
(including  this  year's  surplus  of  £1,849).  The  system  comprises  37 
miles  of  pipe,  and  4,133  miles  of  underground  circuit  (double),  as 
well  as  62S  miles  of  overhead  circuit.  The  proportion  of  telephones 
in  use  in  Hull  is  one  to  23  of  the  population,  compared  with  one  to  40 
in  Liverpool,  and  one  to  48  in  Manchester.  The  unlimited  subscrip- 
tion is  £6  6s.  per  annum,  and  the  capital  outlay  per  station  is 
£1913  ;  measured  service  is  given  for  £3  per  annum,  and  Id.  per 
outward  call.  The  royalty  paid  was  £1,326.  The  original  loan 
sanctioned  in  1903  was  £43,202,  repayable  in  25  annual  payments, 
of  which  £7,265  has  been  repaid  ;  a  further  loan  was  sanctioned 
in  190.5,  of  which  £r.),526  was  borrowed,  to  be  repaid  in  20  years  by 
instalments,  of  which  £3,716  has  been  repaid.  The  total  indebted- 
ness of  the  undertaking  was  therefore  £62,728,  of  which  £51,747 
was  outstanding  on  March  31st,  1912.  During  the  eight  years' 
working  of  the  undertaking  £10,981  has  thus  been  repaid. 
According  to  the  statement  of  Sir  Alfred  Cripps  in  connection 
with  the  telephone  transfer,  reported  elsewhere  in  this  issue,  the 
Postmaster-General  alleges  that  the  Hull  Corporation  is  now 
carrying  on  the  undertaking  as  his  agent. 

Memorial  t«  Wireless  Operator. — A  monument  is  to 

be  erected  in  Godalming,  to  the  memory  of  J.  Phillips,  the  Marconi 
operator,  who  went  down  with  the  Titanic. 

Peru.^The  (Tovernment  has  just  erected  a  wireless 
station  on  Mont  San  Cristobal,  overlooking  Lima,  thus  placing  that 
city  in  communication  with  Iquitos. —  linue  I'ruiiiiue  dc  V Elec- 
tric it.  e. 

I'.S.A.   Telen'rapli    Operators'    Dress. — According  to 

the  StandanVa  New  York  correspondent,  the  Western  Union  Tele- 
graph Co.  has  a  mutiny  on  its  hands  among  its  women  employes 
because  of  an  order  just  issued  that  no  low-necked  dresses,  nor 
"  peek-a-boo  "  blouses,  nor  sleeves  shorter  than  elbow  length,  shall 
be  worn  during  the  hot  summer  months.  Dr.  Anna  H.  Shaw, 
president  of  the  National  Woman  Suffrage  Association,  says  that 
the  style  of  dress  aflEected  by  many  girls  who  work  in  offices, 
justifies  the  Western  Union's  attitude,  and  that  '"it  is  the  very 
girls  who  wear  these  things  who  get  the  most  invitations  to  dinners 
and  theatres,  and  the  most  marriage  proposals.     It  is  an  outrage." 

Wireless  at  Sea. — It  is  stated  that  new  regulations, 
making  wireless  telegraphy  compulsory  for  German  vessels,  will 
cdme  into  force  on  October  1st. 


Venezuela. — The  Government  has  decided  to  install 
wireless  telegraph  stationfl  at  La  Guay ra,  Puerto  Cabello,  Maracaibo 
and  Cumana.  The  Ministry  of  Trade  will  shortly  r  "  '  'all 
particulars  regarding  the  conditions  of  tender  for  the  cor.  ..al 

work. 

West  Africa. — \  wirelef'S station i.s  to  Ik;  put  up  at  Accra, 
Goll  Coast,  by  the  Marconi  Co.  t*    'i-       •— «    »  , 

A  %vireleB8  station  is  also  to  be  erected  at  Lnsambo,  in  the  heart 
of  the  Congo.  It  is  hoped  l>efore  long  to  be  able  to  tramamit 
messages  direct  between  Belgium  and  the  Congo.  —  African 
Engineeriiiq. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Alfonl  (Lines.).— June  24th.  Public  lighting  for  the 
U.D.C.     Mr.  Thos.  N.  Loy,  clerk. 

Australia. — Western  Australia. — July  31st.  Post- 
master-General's Dept.  Telegraph  and  telephone  material.  See 
"Official  Notices"  May  10th. 

Victoria.— P.M.G.,  Melbourne. — July  23rd.  Nine  sections  of 
a  lamp- signalling  trunk-line  switchboard.  See  "Official  Notices" 
April  .5th. 

N.S.W.  Government  Railways  and  Team  ways.— July  Ist. — 
200-KW.  motor-generator  set  for  the  Ultimo  Power  House.  Speci- 
fications from  the  Electrical  Engineer's  Office,  61,  Hunter  Street, 
Sydney. 

New  South  Wales. — July  31  st.  Common  battery  and  automatic 
switchboards,  for  Newton,  Glebe  and  Balmain,  for  the  Postmaster- 
General's  department.     See  "Official  Notices"  May  17th. 

South  Australia.— October  1st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"Official  Notices  "  May  17th. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.     See  "  Official  Notices  '  May  24th. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "Official  Notices"  June  7th. 

Austria. — Vienna. — June  20th.  Supply  of  a  -10-ton 
electric  crane  for  the  station  at  Prague.  Particulars  of  Fachabteilung 
der  Zuforderungsdienst,  Schwartzenbergplatz,  3,  Vienna  I. 

Bedford. — June  19th.  About  9,630  tons  of  coal  (nutty 
slack),  for  the  Corporation  electricity  works.  Mr.  Chas.  Stimson, 
town  clerk. 

Bradford. — June-  29th.  Tramcar  equipments,  trucks, 
timber  and  car  fittings,  for  the  Corporation.  See  "Official  Notices" 
to-day. 

Bridlington. — June  21st.     Smudge  coal  (about  2.000 

tons),  for  the  Corporation  Electricity  Works.     Arthur  J.  Beckett, 
electrical  engineer. 

Briton  Ferry. — June  19tli.  Overhead  main,  between 
Villiers  Street  and  Grandison  Hotel,  for  the  U.D.C.  See  "  Official 
Notices  "  .Tune  7th. 

Bury. — June  21st.  Electric  light  installation  and  bore- 
hole pump  at  the  Aitken  Sanatorium,  Holcomhe,  for  the  Bury  and 
District  Joint  Hospital  Board.     See  "Official  Notices"  June  7th. 

Clacton-on-Sea. — June  l!)th.  Electrical  service  fittings, 
joint  box  compound  and  bitumen,  for  a  year,  f(  r  the  U.D.C.  Mr. 
G.  T.  Lewis,  clerk.  Town  Hall. 

Croydon. — June  24th.  Conversion  of  two  hand  lifts  into 
automatic  push-button  control  electric  lifts,  at  the  Infirmary,  for 
the  B.  of  G.     See  "Official  Notices  '  .June  7th. 

Darliii«>-ton. — The  T.C.  has  decided  to  obtain  tenders  for 
two  double-decked  traiucars. 

Dewsbury. — inly  4th.  One  1,000-kw.  turbine,  two 
.')OU-KW.  n.c.  generators,  and  jet  condensing  plant  for  the  T.C.  See 
"Official  Notices  "  to-d.ay. 

Dublin. — June  27th.  Extra-high-pressure  and  low- 
pressure  cables,  for  the  Corporation,  See  "Official  Notices" 
June  7th. 

Edinburji'li. — School  i^oard  invites  tenders  for  electric 
light  installation  at  ToUcross  School.  Crawford  .t  Cumming,  41, 
George  Street. 

Exniinster. — June  22nd.  Electrical  appliances  for  a 
year,  for  the  Devon  County  Lunatic  Asylum.  Mr.  H.  E.  ^Morgan, 
clerk. 

Grimsby. — .June  18th.  Electric  lighting  and  fittings  for 
the  new  Council  School,  Victoria  Street,  for  the  Education 
Authority.     Mr.  H.  C  Scaping,  architect,  Court  Chambers,  Grimsby. 
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Hull. — June  21st.  The  Corporation  is  inviting  tenders 
for  1,000  tons  of  tramway  rails  of  special  section  in  Sandberg 
steel,  togrether  with  fishplates  and  soleplates.  Specifications  and 
forms  of  tender,  £1  (returnable),  from  the  City  Engineer,  Town 
Hall,  Hull. 

June  24th. — Mains  for  the  Corporation  Electricity  Department. 
See  "Official  Notices'"  to-day. 

Leitli. — The  Corporation  Electricity  Department  invites 
tenders  for  coal.     i\lr.  T.  B.  Laing,  town  clerk. 

London. — Poplar. — June  19th.  Renewal  of  sub-circuit 
wiriugr,  fuseboards.  &c.,  at  the  Workhouse,  for  the  B.  of  G.  See 
"Official  Notices  "'  May  24th. 

Hackney.— June  27th.  Boiler  plant,  induced-draugrht  plant, 
economiser,  feed  pumps,  coaling  plant,  pipework,  travelling  crane, 
turbo-alternator,  motor-generator  or  motor-converter,  switchgear, 
&c.,  for  the  B.C.     See  "Official  Notices  "  May  17th. 

St.  Panckas.— June  17th.  Two  sets  of  motor-generator 
balancers  for  the  B.C.     See  "  Official  Notices  "  June  7th. 

Hammersmith. — June  26th.  High  and  low-tension  switchgear 
and  cable,  for  the  B.C.     See  "Official  Notices"  to-day. 

Islington.— July  24th.  One  8,000-kw.  steam  turbine  alternator, 
with  exciter,  condensing  plant,  switchgear,  piping,  &c.,  tor  the 
B.C.     See  "  Official  Notices  "  to-day. 

Stepney.  July  1st.  The  Electricity  Supply  Committee  is  invit- 
ing tenders  for  meters,  demand  indicators,  time-switches  and 
carbons.     See  "  Official  Notices  '"  to-day. 

Mancliester. — June  2Hth.  Traction  feeder  cables  and 
two  years'  supply  of  transformers,  D.c.  and  A.c.  motor  starting 
switches,  time  switches  and  clock-controlled  circuit-breakers,  d.c. 
and  A.c.  motors,  and  meters,  for  the  Corporation.  See  "Official 
Notices'"  to-day. 

Kewcastle-upon-Tyne. — June  28th.  Nine-ton  electri- 
cally-driven crane  for  use  in  connection  with  an  anti-coal  breakage 
appliance  at  No.  5  Coal  Shipping  Staith,  Whitehill  Point,  for  the 
Tyne  Improvement  Commission.  Deposit  £1.  Mr.  J.  M.  Manson, 
general  manager  and  secretary,  Tyne  Improvement  Commission. 

New  Zealand.— August  1st.  Public  Works  Depart- 
ment. The  following  plant  is  required  in  connection  with  the  Lake 
Coleridge  electric  power  scheme.  Section  3a. — Valves  and  expan- 
sion joints.  Section  10a. — Steel  standards  for  transmission  lines. 
Section  10b.  —  Ferro-concrete  standards  for  distribution  line. 
Tenders  to  the  Minister  of  Public  "Works,  Public  Works  Office, 
Wellington,  N.Z.,  from  whom  specification,  (S:c.,  can  be  obtained. 
Deposit  £200. — Board  of  Trade  .hmrnul. 

H.M.  Trade  Commissioner  reports  a  possible  opening  for  track- 
less trams  and  commercial  motor  vehicles  in  New  Zealand. 
Further  particulars  on  application  to  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  London. — Board  of  Trade  Journal. 

Oldliam. — June  21st.  Steam,  exhaust,  drain  and  con- 
denser pipes,  oil  separator,  &c.,  for  the  Corporation  Electricity 
Committee.     See  "  Official  Notices  "  May  31st. 

Plymouth.— June  20th.  High  grade  steam  coal  (8,000 
tons),  for  the  Corporation  electricity  works.  Mr.  E.  G.  Okell,  elec- 
trical engineer.  Prince  Rock.     X.  1  deposit  (returnable). 

Portsmouth.— June  27th.  Permanent  way  material  and 
electrical  equipment  in  connection  with  the  Twyford  Avenue  tram- 
ways route,  for  the  Corporation.     See  "  Official  Notices  "  to-day. 

Rotherham.— July  8th.  (a)  Tramway  stores  and 
materials  for  a  year  for  the  T.C.,  and  {Ji)  Electricity  meters ; 
(^/)  Tramways  manager  ;  (Ji)  Borough  electrical  engineer. 

River  Plate. — According  to  the  Review  of  the  River 
Plate,  the  municipality  of  Santiago  del  Estero  will  shortly  call  for 
tenders  for  the  installation  of  an  electric  tramway  in  that  city. 
"The  population  is  estimated  at  about  15,000  inhabitants,  but  it  is 
rapidly  increasing,  and  there  has  been  a  satisfactory  development 
of  business,  due  to  the  forestal  industry  of  the  province,  which  is 
progressing  rapidly." 

Rhondda.— July  18th.  Refuse  destructor,  generating 
plant,  mains,  transformers  and  switchgear,  for  the  U.D.C.  See 
"  Official  Notices"  to-day. 

Sheffield.— June  28th.  Roof  principals  and  structural 
steelwork,  for  Neepsend  power  station  extension,  for  the  Corpor- 
ation.    See  "  Official  Notices  "  to-day. 

South  Africa.— June  26th.  Boksburg.  Rolling  stock, 
converter  plant  and  overhead  material  for  the  railless  trolley 
system.     See  reference  to  this  matter  in  E.R.,  May  17th. 

Spain.— July  2nd.  Electric  lighting  of  the  City  of 
Oviedo  and  its  municipal  brildings,  for  the  Municipal  Council. 
Board  of  Trade  Commercial  Intelligence  Department,  London. 

M\t)aiD. — Accordin-r  to  the  Gacet.a.  de  SuJiastox,  of  Madrid,  the 
Consejo  de  la  Compania  Madrilena  de  Urbanisacion  will  receive 
oifers  for  the  supply  of  eight  electric  vehicles  for  the  Colmtenar 
Railway  :  also  for  the  rails  for  the  branch  line  to  the  Asylum  at 
Palo  ma. 


Sweden. — June  22nd,  Swedish  Royal  Board  of  Water- 
works. 11,250 -H. p.  three-phase  generator,  10,000  volts,  150 
K.P.M.  ;  transformers  for  raising  to  70,000  volts.  For  State  power 
station  at  Alfkarleby.  For  further  particulars  see  this  column 
for  May  31st. 

June  20th. — Swedish  State  Railways  Administration.  (1)  147,200 
arc  lamp  carbons ;  and  (2)  35,000  electric  incandescent  lamps. 
Tenders,  marked  "  Anbud  a  baglampskol "  in  the  case  of  (1),  and 
"  Anbud  a  glodlampor"  in  the  case  of  (2),  to  be  sent  to  "Kungliga 
Jarnviigsstyrelsens  Forradsbyra,"  Stockholm.  Specifications  and 
forms  of  tender  (in  Swedish)  may  be  obtained,  and  an  English 
translation  of  the  specifications  relating  to  the  arc  lamp  carbons 
may  be  seen,  at  the  Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  London,  B.C. 

Swindon. — June  22nd.  Steam  coal,  for  the  Corporation. 
See  "  Official  Notices  "  June  7th. 

Swinton. — June  2i;th.  Electric  light  installation  at  the 
Refuse  Destruotor,  for  the  U.D.C.     See  "Official  Notices"  to-day. 

Sunderland. —  June  27th.  Cooling  tower,  travelling 
crane  and  switchgear,  for  the  Corporation.  See  "  Official  Notices  " 
to-day. 

Warring-ton. — June  25th.  e.h.t.  cable,  for  the  Corpor- 
ation.   See  "  Official  Notices  "  to-day. 

West  Ham. — June  17th.  Installation  of  electric  light 
at  the  Education  Offices,  The  Grove,  Stratford,  and  Colegrave  Road 
schools,  Stratford,  for  the  Education  Committee,  See  "Official 
Notices"  May  24th. 

Worksop. — June  17th  and  July  3rd.  {a)  Low-tension 
cables ;  and  (]>')  battery  switchboard  and  cast-iron  exhaust  pipes,  for 
the  U.D.C.     See  "Official  Notices'"  to-day. 

Worthing.  —  June  24th.  350  tons  of  Welsh  coal 
through  and  through,  60  per  cent,  large,  or  washed  nuts  :  700  tons 
of  Linby  Head  hard  steam  or  Shirebrook  loco,  hard  steam  coal ; 
and  150  tons  of  Tredegar  large  steam  coal,  for  the  Corporation 
•Electricity  Works.     W.  Verrall,  town  clerk. 


CLOSED. 

Aecrington. — The  correct  title  of  the  firm  which  received 
the  contract  for  15  tons  of  bitumen  (see  Electrical  Review  last 
week,  page  929),  is  the  Dussek  Bitumen  Co.  not  the  Dussek  Trinidad 
Bitumen  Co. 

Barnsley. — The  contract  for  the  installation  of  electric 
light  in  the  new  premises  of  the  London  City  and  Midland  Bank, 
Market  Hill,  has  been  secured  by  Mr.  Fred  Bums,  Barnsley. 

Bedford. — The  Borough  Education  Committee  has 
accepted  the  tender  of  Mr.  R.  H.  Crawley,  of  Bedford,  for  electrical 
work  for  six  months. 

Belfast. — The  Corporation  has  accepted  the  tender  of 
Messrs.  Robert  Dempster  k  Sons.  Elland,  for  the  supply  and  erection 
of  electric  telpher  coke-handling  plant,  at  £5,.i00. 

Belg:ium. — Eight  concerns  submitted  tenders  last  week 
to  the  Societe  Nationale  des  Chemins  de  Fer  Vicinaux  for  the  con- 
struction of  the  overhead  conductors  required  in  connection  with 
the  light  electric  railway  between  the  Belgian  capital  and  Halcht, 
the  lowest  offer  being  that  of  M.  C.  Duterme,  of  Brussels. 

Bootle. — The  T.C.  has  accepted  the  following  tenders  in 
connection  with  tramway  renewals  and  improvements  : — 

The  Eailway  and  General  Engineering  Co.,  Ltd.— Facing  200  renewable  plates 
to  .iolntB,  at  29s.  3d.  per  joint. 

Titan  Trackwork  Co.,  Ltd, — 100  pairs  of  mild  steel  cranked  fishplates,  at 
Is.  lid.  per  pair. 

Thermit,  Ltd.— Rail  grinder  and  equipment  complete. 

The  tender  submitted  by  the  British  Insulated  and  Helsby  Cables, 
Ltd.,  f<^r  the  renewal  of  trolley  wires,  was  accepted. 

Bransby. — For  installing  the  E.L.  in  11  houses  being 
erected  here  by  Mr.  S.  Turner,  the  tender  of  Messrs.  H.  Bams  and 
Sons,  of  Whitehaven,  has  been  accepted. 

Wartford. — The    U.D.C.   on    June    6th    accepted    the 

following  tenders : — 

Browett,  Ijindley  A:  Co.,  Ltd. — Steam  generator,  £3,081. 
Foster  Bros.,  Ltd.— Pipework  and  superheaters,  JE689. 
Worthington  Pump  Co.,  Ltd. — Feed  pump,  £168. 

East  Ham. — The  tender  of  Callender's  Cable  and 
Construction  Co..  Ltd.,  has  been  accepted  by  the  T.C,  at  £1.705.  for 
a  supply  of  'Vr*  s(i.  in.  sectional  area  concentric,  lead-covered  and 
steel-armoured  cable.  They  are  also  to  supply  a  feeder  pillar  at 
£62  10s. 

Felixstowe  and  Walton. — The   TT.D.C.  has  accepted 

the  tender  of  Mr.  Haydn  Harrison  for  the  conversion  of  the  lamps 
on  the  Promenade  from  arcs  to  metal  filament,  at  £I4(>. 

Germany. — The  Deutsche  Maschinenfabrik,  of  Duisberg, 
have  secured  a  contract  from  the  Harbour  A  nthorities  of  Bremer- 
haven  for  the  supply  of  two  60-ton  electrically-driven  cranes. 

{Continued  on  pagp  971.) 


Vol.  70.    No.  l,>503,  June  14,  mi2.] 


i  1  i  h     IJ.LJ&(J  I BUJA  L    t;h  V  Ih  \\ 


967 


GENERAL    ELECTRIC    DEVELOPMENTS. 


NEW     FAN     WORKS    AND    CENTRAL    STORES. 


TiiK   steady 
modest   beirinniiiL' 


growth 


of  the  General 
a  generation   ago 


Electric  Co.  from  its 
to   the   i)resent   time 


constitutes  an  object  lesson  in  manufacturing  progress  and 


A  despatch  department  will  be  arranged  correspondingly 
across  the  other  end  of  three  bajs,  thus  providing  a  natural 
flow  of  manufacture  from  stores  to  despatch.      The  first  l^ay 


trinrL^ 


1. 


Carbon  works. 


New  fan  works.        Large  machine  shops.  Central  stores. 

The  Witton  Works  of  the  General  Electric  Co.,  Ltd. 


Conduit  works. 


skilful  business  organisation  of  which  the  directors  may  well 
be  proud.     Since  the  company  first  started  business  in  188(5 
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Coil  Winding  Bay,  New  Fan  Works. 

it  has  been  our  privilege  from  time  to  time  to  visit  its  various 
manufacturing  establishments  in  London,  Birmingham  and 
Manchester,  as  these  have  been  brought 
into  use,  and  on  Friday  last  through 
the  courtesy  of  the  company  wc  were 
able  to  inspect  the  latest  addition,  con- 
sisting of  several  new  bays,  which  are 
devoted  primarily  to  fan  making  and 
small  motor  building. 

This  department  was  originally  started 
in  Manchester  and  removed  to  Witton 
some  two  years  ago,  when  for  some  time 
it  shared  the  present  switchgear  accom- 
modation. The  growth  of  both  depart- 
ments soon  required  a  re-arrangement, 
and  as  a  result,  the  new  shop  has  recently 
been  erected  to  accommodate  the  small 
motor  and  fan  work.  It  consists  of 
six  single  storey  bays,  each  oOO  ft.  by 
30  ft.  of  girder  construction  with 
brick  filled  walls  and  saw-tooth  roof 
with  windows  giving  a  north  light. 
The  artificial  illumination  is  effected  by 
Osram  high  candle-power  lamps,  sus- 
pended from  the  roof,  with  individual 
lights  for  some  of  the  machines.  Each  bay 
is  spanned  by  a  chain  operated  power 
travelling  crane  and  the  floors  are  served 
by  narrow  gauge  tramways.  All  the 
machine  tools  are  electrically  driven  ;  some  individually,  and 
others  in  groups  according  to  suitability.  The  stores  are 
arranged  across  the  end  of  the  bays,  so  that  successive  bays 
may  be  added  without   disturbing   existing   arrangements. 


is  devoted  to  press  work  and  is  well  equipped  with  modern 
tools,  large  and  small,  mostly  by  Messrs.  Taylor  A:  Challen, 
for  all  classes  of  sheet  metal  stampings.  Small 
armature  rotor  and  stator  punchings  are  produced 
complete  in  one  operation  from  the  blank,  while  under  the 
indexing  presses  segmental  stampings  have  been  made  up  to 
18  ft,  diameter,  the  department  being  equipped  for  meetiDg 
the  whole  of  the  demand  at  Witton, 

Conveniently  adjacent  in  the  next  bay  is  the  die,  jig  and 
tool  making  department,  which  is  staffed  with  expert  tool 
makers,  many  of  whom  have  worked  with  the  company  a 
great  number  of  years. 

The  greatest  care  is  exercised  to  ensure  the  accuracy  of 
dies  and  small  tools,  for  it  is  just  at  this  point  that  the  inter- 
changeability  or  otherwise  of  most  component  parts  is  settled 
for  the  whole  works. 

The  machining  department  for  manufacturing  is  in  the 
third  bay,  thee(juipment  of  which  is  specially  adapted  for  the 
rapid  production  of  interchangeable  work. 

The  tools  include  seven  duplex  boring  mills  together  with 
turret  lathes,  grinding  machines,  millers,  profilers,  &c.  The 
most  recent  addition  is  a  large  all-geared  horizontal  milling 
machine  driven  by  its  own  motor  on  an  extended  baseplate. 


Machine  Bay,  New  Fan  Works. 

Both  in  this  and  the  adjacent  winding  and  assembly  depart- 
ments everthing  is  manufactured  in  the  same  systematic  w-ay 
as  for  large  machines. 

Every    part  of  even  the  smallest  motor  is  machined  or 
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drilled  to  jis::,  and  mechanically  gauged  or  electrically  tested 
after  each  single  operation,  so  that  assembling  does  not 
necessitate  hand  fitting  and  interchangeability  is  assured. 

All  the  work  in  the  shop  is  done  on  the  piecework  system, 
and  before  each  operation  is  paid  for  the  inspector  must  sign 


The  motors  are  flash-tested  at  from  500  to  1,000  volts 
A.C.,  according  to  size,  and  further  insulation,  running  and 
silence  tests  are  carried  out. 

The  new  works  at  present  deal  with  small  alternating  and 
direct-current  motors   of  from   .j^ith    to   2  h.p.,   which,  in 

addition  to  fan    driv- 


ing, 
for 


are 
working 


largely  used 
a  d  V  e  r  - 


General  View  of  the  Assembly  Bay,  New  Fan  Works. 


approval  of  the  work  on  the  piecework  ticket.  A  staff  of 
about  400  hands  has  been  specially  trained  in  this  class  of 
work  by  the  foremen  and  inspectors,  and  consequently  only 
an  almost  negligible  amount  of  work  is  turned  back  as  scrap. 
All  motor  parts  are  made  on  the  company's  premises,  the 
pro- 


castmgs 


being 


tising  signs,  emery 
wheels,  vacuum 
cleaners,  &c. 

The  company,  of 
course,  manufactures 
fans  of  every  des- 
cription— desk,  ceiling, 
oscillating  and  revolv- 
ing fans  for  any  pur- 
pose, punkahs  for 
use  in  tropical  cli- 
mates, and  exhaust 
fans  up  to  42  in. 
diameter. 

The  company's  now 
well-known  "Freezor" 
fan  has  been  arrived 
at  after  long  trial  and 
experiment,  and  it  is 
claimed,  for  instance, 
that  the  12-in. 
"Freezor  Liteweight" 
fan  represents  a  saving 
over  40  per  cent,  in 
energy  for  the  same 
effect,  as  compared 
with    many    similar 

12-in.  fans;  moreover,  the  weight  has,  by  careful  design, 

been  reduced  to  only  10  lb. 

In  addition  to  the  newly  built  fan  department,  the  visitors 

were  enabled  to  inspect  other  portions  of  the  works,  including 

the  works  power  station  and  test  house,  the  foundry,  the  large 


duced  in  a  wing  of 
the  foundry  devoted  to 
machine  moulding  and 
small  castings. 

The  armature  and 
field  coils  are  wound  in 
one  of  the  bays  shown  in 
our  views,  and  insulated 
by  hand,  or  machine 
wound  according  tosize. 
As  an  example  of  the 
system  of  inspection 
adopted,  the  armature 
shaft,  core  and  commu- 
tator are  checked ,  tested 
and  assembled ;  the 
coils,  wound  on  formers, 
are  tested  for  resistance, 
taped  and  placed  in  the 
armature  slots  (which 
are  lined),  then  tested 
for  earths,  short  or 
open  circuit,  or  reversal 
of  connections ;  sol- 
dered to  commutator ; 
tested  again  ;  dipped  in 
varnish  and  stove  dried 
twice  ;  the  commu- 
tators turned  ;  the 
whole  tested  finally  and 
then  sent  to  stores  as  a 
finished  component. 

Most  of  the  girls  are  provided  with  a  single  testing  ecjuip- 
ment ;  but  the  tests  which  each  makes  before  passing  on 
her  own  work  are  duplicated  in  an  official  test  room. 

In  the  case  of  all  standard  work,  both  the  finished  article 
and  component  parts  are  manufactured  to  stock,  and  in 
assembling  the  finished  article,  the  parts  arc  drawn  from  the 
stores. 


Assembly  Bay  ;    Test  Bench  on  the  Right. 


machine  shops,  swit'i-hgear  and   arc-lamp  departments,  and, 
last,  the  recently  completed  central  stores. 

Of  particular  interest  in  the  large  machine  shops  were  the 
examples  of  turbo-electric  machinery  under  construction, 
including  two  3,000-KW.  machines  for  Poplar.  In  the  case 
of  turbo-alternator  work,  it  is  the  firm's  practice  to  machine 
rotor  and  shaft  from  the  solid,  the  coils  being  placed  in 
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open  slots,  closed  by  metal  wedf^es,  while  the  projecting  end 
turns  are  built  up  practically  solid  by  hard  wood  packirif^ 
pieces,  secured  in  position  by  enclosinj^  end  shields.  The 
slots  under  the  rotor  \vindin<,'s  and  thi-ouj^b  the  poles  are 
nlilised  for  ventilation  purposes. 

"We  understand  that  the  company  has    recently    secured 


metal  lamp,  the  Butt  flame  lamp  in  its  latest  form  and  the 
Anj£old  niajrazine  lamp  were  shown,  the  latter,  it  may  lie 
recalled,  constructed  for  up  to  lOO-hours  burninir,  with 
i)  sewjnd  periods  of  extinction  when  chanjring  c-arlxjns. 

The   central    stores  is   a   recent   development    of    great 
interest  in  connection  with  the  selling  end  of  the  company's 


Some  G.EC.  "Feeezor'"  Fans  Produced  at  Wittox. 


both  Belgian  and  Dutch  contracts,  in  competition  with  Con- 
tinental firms  ;  as  regards  the  latter,  the  1,000-ka\'.  "  out- 
side "  fly-wheel  alternator  intended  for  a  cotton  mill  in 
Holland,  attracted  considerable  attention  by  reason  of  its 


novel  design. 


An  interesting  feature  was  several  large  Witton-Kramer 


View  in  the  Large  Machine  Shop,  Witton  Works. 


lifting  magnets  for  9  or  10-ton  lifts  for  a  Japanese  dockyard : 
the  uses  of  these  in  conjunction  with  the  company's  electric 
runway  hoists  were  demonstrated  to  the  visitors.  In  the 
arc  lamp  department,  which  we  were  informed  handled 
50  per  cent,  more  work  last  year  than  in  the  preceding  12 
months,  despite  the  competition  of  the  high  candle-power 


business.  It  consists  of  a  three-storey  building  3.50  ft.  long, 
equipped  with  lifts,  cranes,  &c.,  for  housing  the  finished 
stock  from  all  the  various  works,  which  comprises,  one  might 
say,  everything  electrical,  and  its  function  is  to  supply  at 
short  notice  the  requirements  of  any  of  the  company's 
numerous  selling  branches  at  home  or  abroad.     That  this 

mav  be  successfullv 
accomplished,  a  com- 
plete index  is  kept 
of  every  article  in 
the  building,  and  a 
complete  stock  Ust 
is  issued  weekly  to 
all  branches,  so  that 
stock  delivery  can  be 
assured. 

The  scope  of  the 
c  o  m  p  a  n  y '  s  activity 
at  Witton  may,  to 
some  extent,  be 
gathered  from  our 
fii-st  view,  and  large 
as  it  now  is,  we 
understand  that  there 
will  shortly  be  added 
the  manufacture  of 
electric  heating  and 
cooking  apparatus, 
at  present  carried  on 
at  the  Ileene  "Works 
—  the  company's 
fittings  factory  —  at 
Edgbaston.  Two  at 
present  unoccupied 
bays  adjoining  the  fan 
works  are  to  be  equipped  with  a  view  to  developing  this 
growing  brpnch  of  the  electrical  business. 

In  conclusion,  we  are  indebted  to  the  company  for  an 
instructive  and  enjoyable  visit,  towards  which  the  courteous 
guidance  of  Dr.  A.  H.  Railing,  and  the  complete  armnge- 
ments  of  Mr   H.  C.  Palmer,  contributed  not  a  little. 
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THE    HIGH-PRESSURE    DIRECT-CURRENT 
SYSTEM    OF   THE   METROPOLITAN    CO. 


Ox   Monday    last,  by  the  courtesy  of  Mr.  .1.  S.  lliohtield, 
eno-ineer  and   manager  of  the  Metropolitan  Electric  Supply 
Co.,     Ltd.,    ^ve    were 
enabled  to  insptx't  the 
installation    of    high- 
pressure  direct-current 
plant    which    he    has 
carried    out,     on    the 
Thury  system,  for  the 
supply  of  the  western 
areas  from   the    com- 
pany's    works      at 
Willesden.  This,  being 
the  first  example  of  its 
kind   in  this  country, 
is    of     exceptional 
interest :    it    is    fully 
described  in  the  paper 
read  by  Mr.  Hightield 
at  the  Glasgow  meet- 
ing of   the  l.E.E.   on 
Wednesday,  of    which 
an    abstract    is     com- 
menced in   this  issue, 
and    we    reproduce 
herewith     two     views 
of    the    machines    in 
the     Ironbridge     sub- 
station,   one    showing 
the  complete    installa- 
tion and  the  other  one 
of  the  motors. 

As  our  readers  will 
remember,  Messrs. 
Dick,  Kerr  &  Co., 
Ltd.,  some  years  ago 

took  up  licences  under  the  Thury  patents  for  this  country, 
and  they  have  carried  out  the  work  with  entire  success,  the 
installation  having  operated  from  the  start  (March,  1911) 
with  scarcely  a  single  hitch. 

We  have  on  various  occasions  described  the  Thury  system 


as  installed  on  the  Continent,  where  it  is  used  to  an  extent 
hardly  realised  here  ;  we  may  refer  especially  to  the 
Moutiers- Lyons  system  (Electrical  Keview,  August  10th, 
11)01)),  supplying  4,300  KW.  at  57,600  volLs  over  a  distance 
of  112  miles,  and  the  St.  Maurice-Lausanne  installation 
(Electrical   Review,  September   12th,  11)02)   supplying 


Dick   Kerr  5,000-volt,  300-kw.,  d.c.  Motor. 


4,000  KW.  at  27,000  volts,  but  these  are  only  two  out  of 
some  scores  of  installations.  There  are  certain  advantages 
inherent  to  the  use  of  direct  current  at  high  pressure  on 
transmission  lines  which  go  far  to  counteract  the  drawbacks 
met  with  in  the  generating  and  converting  plant  employed 


Interior  of  Ikonbbidge  Sub-station  of  the  Metropolitan  Electric  Supply  Co.,  Ltd. 
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in  connection  with  it.  The  chief  of  these  are  the  high 
efficiency  at  whicli  the  copper  in  the  line  is  used  ;  the 
{greatly  increased  reliability  of  insulatinj^  materials  when  the 
electric  stress  is  constant  in  direction  ;  and  the  fact  that 
the  earth  can  be  utilised  as  a  return  conductor  in  case  of 
need.  With  the  same  maximum  voltage  stress  on  the 
insulation,  and  the  same  percentage  loss  in  the  line,  a  given 
weight  of  copper  will  transmit  .00  per  cent,  more  power 
on  the  direct-current  system  than  on  any  alternating-current 
system.  Experiment  has  proved  the  second  claim, 
and  the  fact  that  the  Board  of  Trade  and  the  Post- 
master-General have  sanctioned  the  use  of  an  earth 
return  at  Willesden — after,  of  course,  demonstration  of 
non-interference  with  other  interests — substantiates  the 
third.  Dielectric  hysteresis,  capacity  current,  low  power 
factor,  and  inductive  effects  are  all  al)8ent  from  the  D.c. 
system,  and  the  simplicity  of  the  switchgear  and  of  the 
running  of  the  plant  leaves  nothing  to  bo  desired  in  this 
respect.  A  full  discussion  of  the  earth-return  question  is 
given  in  the  concluding  portion  of  Mr.  Highheld's  paper  ; 
the  only  disadvantage  attaching  to  the  earth  as  a  return  is 
the  fact  that  it  cannot  be  tapped,  and  therefore  all  the  sub- 
stations must  be  looped  in  on  the  outgoing  cable.  But  any 
section  of  the  line  between  two  sub-stations  can  be  cut  out 
by  temporarily  using  the  earth  as  a  conductor,  and  thus  the 
earth  acts  as  an  efficient  stand-by.  Mr.  Highfield  has  found 
the  Thury  system  the  most  economical  means  of  providing  a 
supply  to  the  awkwardly  situated  areas  in  the  west,  and 
states  that  the  cost  of  the  line  in  many  cases  does  not  exceed 
that  of  an  equivalent  three-phase  system  employing  over- 
head conductors.  The  cable  is  exceedingly  simple — merely 
a  single  core  heavily  insulated  with  paper  and  lead-sheathed, 
i-in.  of  paper  sufficing  for  100,000  volts  ;  it  was  made  by 
the  British  Insulated  and  Helsby  Cables,  Ltd.  The  generators 
work  at  up  to  5,000  volts  each,  with  a  constant  current  of 
100  amperes.  Distribution  is  effected  on  the  three-phase 
system,  so  that  the  whole  of  the  high-pressure  d.c.  system 
is  under  the  immediate  control  of  the  company's  staff. 
The  generators,  motors  and  d.c.  switchgear  were  made  by 
Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  and  the  three-phase  switch- 
gear  Avas  supplied  by  Messrs.  A.  ReyroUe  A:  Co.,  Ltd. 


CONTRACTS    CLOSED. 


(  Continued  from  jMf/e  966.  j 

Hastings. — The  T.C.,  on  June  7th,  decided  to  accept 
the  tender  of  the  Oliver  Arc  Lamp,  Ltd.,  for  lOO.OoO  pairs  of 
carbons  for  Oriflamme  arc  lamps,  at  £2  15s.  per  1,000  pairs. 

Glasgow. — The  T.C.'s  Committee  on  Tramways,  Works 

and     Stores     has     recommended    acceptance    of    the     following: 

tenders  : — 

Trolley  poles.— Estler  Bros. 

D.C.C.  wire. — London  meotric  Wire  Co. ;   British  Insulated  and  Helsby 

Cables,  Ltd. 
Lead-covered  cables. — British  Insulated  &  Helsby  Cables,  Ltd. 
Special  track  work. — Lorain  Steel  Co. ;  Edgar  Allen  &  Co.,  Ltd. ;  Had- 

fleld's  Steel  Foundry  Co.,  Ltd. 

The  Clyde  Trust  Navigation  has  accepted  the  offer  by  Sir  W.  G. 
Armstrong-,  Whitworth  &  Co.,  Ltd.,  to  supply,  at  £,'A'>5,  the 
cradle  and  seat  for  the  :52-ton  electric  crane  being  made  for  Rothesay 
Dock. 

London. — The  Brush  Electrical  Engineering  Co.,  Ltd., 
has  received  the  order  for  the  supply  of  the  whole  of  the  incan- 
descent lamps,  with  carbon  and  metal  filaments,  required  in 
connection  with  the  illumination  of  this  year's  Shepherd's  Bush 
Exhibition.  This  is  the  outcome  of  the  satisfactory  results  derived 
from  the  use  of  the  firms  lamps  at  the  Exhibition  last  year. 

Hackniov. — The  B.C.  has  accepted  the  tenders  of  the  British 
Insulated  and  Helsby  Cables,  Ltd.  (the  lowest  submitted)  for  a 
supply  of  low-tension  and  extra-high-tension  underground  cables. 
The  other  tenderers  were  W.  T.  Glover,  Callenders  Cable  Co., 
Siemens,  Henleys,  and  Johnson  &.  Phillips.  For  the  supply  of  joint- 
boxes,  frames  and  covers,  it  has  been  decided  to  divide  the  contract 
between  (a)  W.  Lucy  &;  Co.,  Ltd.,  and  (/')  the  British  Insulated  and 
Helsby  Cables,  Ltd.,  as  follows  : — («)  Buried  network  boxes,  dead 
end  boxes,  service  tee  boxes,  terminal  end  boxes  and  frames  and 
covers  :  (/')  feeder  network  boxes,  disconnecting  network  boxes, 
house  service  boxes  and  fittings,  fuse  boxes,  meter  boards,  and 
special  boxes  and  roadway  frames  and  covers. 

Montevideo. — The  Uruguayan  Government  has  accepted 
the  tender  of  the  Deutsche  Maschinen  Fabrik,  of  Germany,  for  the 
supply  of  13  electric  dtanes  for  the  port  of  Montevideo.  The  cost 
i8?l03,2S0  UbiA.—neinnii)  i\f  the  nH')>r  Plata. 


Morley.  —  Th<-  T.C.  has  accepted  the  tender  of 
Helliss  A:  Morcom,   Ltd.,  for  a  new  engine  with  base  plate  for  the 

electricity  works. 

.\ewcastle-under-Ljnie. — The    T.C.     on     June    .'»th 

accepted  the  following  tenders  :  — 

J.  Baggaley  4  Son.— Balancer,  £90  ;  alterations  to  <.witchbD»rd,  £MJ. 
H.  Wilton.— Alterations  to  engine  room,  i'251. 
Midland  Coal,  Coke  &  Iron  Co.— Coal  for  a  year,  15s.  6d.  per  ton. 
bilverdale  Coal  Co.,  Ltd.— Black  (or  a  year,  'Jg.  6d.  per  ton. 

8lieffi('Id. — The  T.C.  has  accepted  the  tender  of  Brown 
Bayley's  Steel  Work.'i,  Ltd.,  for  .'00  steel  tramcar  tires,  at  248.  ttd. 
each  ;  also  the  tender  of  the  British  Electric  Transformer  Co..  Ltd., 
at  £1,010,  for  four  transformers.  An  order  is  to  be  placed  with 
Mr.  T.  Scctt  Anderson  for  welding  2.50  worn  rail  jointw. 

Walsall. — The  tender  of  (Jole,  Marchent  (V  Morley,  Ltd., 

has  been   accepted  by  the  T.C.   for  fitting  up  two  tramcars  with 
Spencer-Dawson  automatic  brakes,  at  £100  each,  less  10  per  cent. 

AVatlord. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 
J.  Howden  it  Co.  for  a  new  engine,  at  £45.'j. 

West  Ham, — The  T.C.  has  accepted  the  tender  of  Leslie 
and  Co.,  Ltd.,  at  £r.i,150,  for  carryinj:  out  extensions  to  the  generat- 
ing station  ;  also  the  tender  of  Power's  k  Deane  Ransomes,  Ltd.,  at 
£2,144,  for  steel  coal  bunkers. 


FORTHCOMING    EVENTS. 


Institution  ot  Electrical  Engineers.— Summer  meeting  at  Glasgow. 

Friday,  June  I4th.— At  9.35  a.m.    Excursion  on  the   Firth   of  Clyde. 
At  8  p.m. — At  the  Grosvenor  Restaurant.    Dinner. 

Physical  Society.— Friday,  Juno  l-ith.  At  8  p.m.  At  the  Imperial  College  of 
Bcience,  houth  Kensington.  Papers  on  "Demonstration  of  a  Method  of 
Determining  very  Small  Differences  of  Density,"  by  Mr.  T.  H.  Blakesley  ; 
"The  Maximum  Sensibility  of  a  Duddell  Vibration  Galvanometer,"  by  Dr. 
H.  F.  Haworth;  and  "An  Accurate  Examination  of  the  Steinmetz  Index 
for  Transformer  Iron,  Btalloy  and  Cast  Iron,"  by  Mr.  F.  Stroude. 

Municipal  Electrical  Association. — Annual  Convention  at  Harrogate,  June  18th 
to  nist  inciusive.  The  proceedings  include  papers  and  discussions  :  visits 
to  works  at  Leeds  and  Middlesbrough  ;  a  reception  at  the  Knrsaal  and 
annual  dinner  at  the  Hotel  Majestic  17.30  p.m.  Wednesday),  For  further 
particulars  see  our  note,  page  867. 


NOTES. 


The  Visit   of  the  I.E.E.  to  Glasjrow. — The  summer 

meeting:  of  the  Institution  of  Electrical  Engineers  was  opened  on 
Wednesday  morning  at  the  Glasgow  Koyal  Technical  College,  Mr. 
S.  Z.  de  Ferranti  presiding. 

On  behalf  of  the  City  of  Glasgow,  Lord  Provost  Stevenson  gave 
a  cordial  welcome  to  the  visitors,  and,  in  doing  so,  he  spoke  of 
Glasgow's  contributions  to  engineering  generally.  He  referred  to 
the  forthcoming  Smoke  Abatement  Exhibition,  and  asked  the  help 
of  electricians  to  make  Glasgow  a  smokeless  city  :  if  they  could 
accomplish  that,  they  would  erect  a  monument  which  would  never 
fade.  Mr.  Ferranti,  in  responding  on  behalf  of  the  I.E.E.,  said 
that  people  did  not  realise  the  immense  difference  that  it  would 
make  if  there  were  really  a  general  application  of  electricity  for 
heating  and  power  purposes.  They  admired  Glasgow  for  pushing 
forward  its  scheme,  having  that  object  in  view. 

Mr.  J.  S.  Highfield  read  his  paper,  which  appears  elsewhere  in  this 
issue,  on  '  Transmission  of  Electrical  Energy  by  Direct  Current  on 
the  Series  System.'  and  in  the  discussion  that  followed  Professors 
Marchant  and  Baily,  ^Ir.  Roger  T.  Smith,  Dr.  E.  Rosenborg  (of 
Manchester).  Mr.  Wigham  (.of  Edmundson's  Electricity  Corpora- 
tion). Mr.  McWhirter,  of  Glasgow,  and  others  took  part. 

Demonstrations  followed  in  the  Junior  Laboratory  and  the 
dynamo  room  of  the  CoUeee.  In  the  afternoon  the  party  devoted 
itself  to  visiting  works,  dividing  its  attentions  among  the  following  : 
W.  Beardmore  &  Co..  Ltd..  Dalmuir  :  John  Brown  ^V:  Co..  Ltd.. 
Clydebank  ;  Clyde  Valley  power  station.  Yoker  ;  and  Yarrow  &  Co.. 
Ltd..  Scotstoun.  Excursions  through  the  city  and  to  RoukenGlen 
were  arranged  for  the  ladies.  On  Wetlnesday  evening  the  Lord 
Provost  and  Corporation  gave  a  reception  in  the  31unicipal 
Buildings. 

Yesterday  (Thursday)  the  meeting  was  held  at  the  James  Watt 
Laboratory.  Glasgow  University. 

After  Prof.  S.  P.  Thompson's  lecture  on  'The  Magnetism  of 
Permanent  Magnets."  an  experimental  .^ingle-phase  motor  was 
described  by  Mr.  J.  S.  Nicholson,  B.Sc  .  and  3Ir.  B.  P.  Haigh,  B.Sc. 
and  was  afterwards  shown  running  on  load.  This  motor  is  fitted 
with  pole-changing  windings,  and  is  worked  as  a  repulsion  motor. 
Up  to  half  speed  (."iuO  r.p.m.)  eight-pole  connections  are  employed, 
wliile  for  higher  speeds  the  windings  are  changed  over  to  four 
poles,  and  the  field  is  obtained  by  passing  a  magnetising  current 
through  the  armature.  It  was  ])ointed  out  that  as  a  repulsion 
motor  woiks  best  when  running  at  a  speed  close  to  synchronous 
value,  the  use  of  a  pole-changing  winding  allows  of  the  best 
results  being  obtained  over  a  wider  range  of  speed  than  usual,  as 
two  synchronous  speeds  are  available.  The  motor  is  started  with 
the  greater  number  of  poles  ;  and  as  the  flux  per  pole  is  thus 
reduced  to  one  half  the  usual  value,  tLe  voltage  induced  in  the 
armafcttfe  tnrtis  is  considerably  reduced,  atifl  a  miioh  greater  Btarfrihg; 
toft^ufe  18  ftbtttinable  witlieiit  fepatkiiitr     This  effect  ^Sfe  de'mbh- 
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^trated  by  starting  the  motor  against  a  certain  load  with  each  of 
he  two  connections.  With  eight  poles  the  motor  started  against 
ull  torque  almost  sparklessly,  while,  on  the  other  hand,  with  four 
poles  the  sparking  was  excessive.  By  taking  advantage  of  this  im- 
provement, it  should  be  possible  to  build  motors  of  greater  output 
within  given  overall  dimensions,  as  the  commutator  and  windings 
require  less  space  than  in  the  standard  type  of  repulsion  motor. 
The  action  of  the  pole-changing  motor  when  running  at  full  speed 
is  similar  to  that  of  other  "  ccmpensated-repulsion  "  motors  ;  thus 
the  power- factor  approximates  to  unity,  and  the  motor  may  be  used 
with  shimt  connections,  in  which  case  regenerative  braking  may 
be  employed. 

It  was  suggested  that  the  motor  was  not  only  suitable  for  mul- 
tiple-unit trains  on  account  of  its  high  acceleration,  but  also  for 
locomotives  required  to  handle  high-speed  passenger  traflSc  by 
day  and  heavy  goods  trains  by  night.  The  method  of  changing 
the  number  of  poles  involves  the  use  of  switches,  but  as  each  trans- 
former tapping  gives  two  speed  ranges  instead  of  one,  the  total 
number  of  contactors  is  not  greater  than  usual. 

We  understand  that  a  paper  dealing  with  the  motor  fully  is  in 
preparation  for  the  coming  Session  of  the  Institution,  and  that  this 
will  give  the  results  of  exhaustive  tests  on  the  motor  exhibited, 
which  is  rated  at  10  h.p.  at  850  r.p.m.,  150  volts,  :50  cycles.  The 
motor  was  built  by  Messrs.  Mavor  &  Coulson  under  Mr.  B.  P.  Haigh's 
patents. 

Ironinoiijiers  and  Municipal  Trading.— The  Iron- 
mongers' Federated  Association,  at  their  conference  held  at  Glasgow 
at  the  end  of  May,  spent  part  of  their  time  very  profitably  in  a 
discussion  on  municipal  trading,  the  competition  of  the  municipality 
m  such  matters  as  gas  cookers,  electrical  fittings  and  apparatus, 
vacuum  cleaners,  &c.,  coming  in  for  severe  and  searching  criticism. 
One  speaker  referred  to  the  (ffect  of  strong  co-operative  action  on 
the  part  of  the  ironmongers  of  Stockport  in  stopping  the  hiring-out 
of  vacuum  cleaners  there.  Another  member  mentioned  that 
Corporations  had  power  to  cut  off  the  supply  of  light  if  customers 
failed  to  pay  their  bills  for  fittings  and  stoves,  whereas  the  private 
trader  had  no  such  remedy.  Yet  another  speaker  urged  all  local 
associations  to  keep  pegging  away  at  municipal  trading  generally, 
and  referred  to  the  fact  that  the  Electrical  Contractors'  Association 
was  vigorously  working  to  the  same  end.  According  to  the  report 
of  the  proceedings  in  the  Ironmonger  for  June  Ist  the  following 
resolution  was  carried  unanimously: — "That  this  Federation,  in 
conference  assembled,  places  on  record  the  increasing  encroachment 
of  the  municipality  upon  the  rights  of  the  private  trader,  and  calls 
upon  all  Ironmongers'  Associations  and  kindred  bodies  throughout 
the  country  to  use  every  effort  to  oppose  all  legislation  for  increas- 
ing the  trading  powers  of  municipalities  in  this  direction,  and 
advises  all  such  associations  to  recommend  their  respective  municipal 
authorities  to  sell  their  gas,  electricity,  and  other  products  to  the 
ratepayers  at  such  i)rices  as  will  cover  the  cost  of  production 
(including  dead  charges)  only." 

American  Deputation    to  Engrland. —  Following   a 

meeting  of  the  Executive  Council  of  the  Department  on  Regulation 
of  Interstate  and  Municipal  Utilities  of  the  National  Civic  Federa- 
tion, it  was  announced  that  R.  H.  Whitten,  librarian- statistician  of 
the  New  York  Public  Service  Commission  for  the  First  District, 
had  been  secured  for  approximately  four  months'  special  investiga- 
tion work  into  the  matter  of  public-service  corporations  in  England. 
Mr.  Whitten  sailed  recently  from  Boston  and  will  proceed  direct 
to  London  on  his  arrival  at  Liverpool.  In  his  investigation  parti- 
cular emphasis  will  be  given  to  the  questions  of  profit-sharing, 
the  sliding  scale  and  control  of  capitalisation.  The  contemplated 
investigation  in  England  is  a  part  of  the  general  scheme  of  the 
investigation  that  is  being  made  by  this  department  of  the  Civic 
Federation  into  the  question  of  what  constitutes  adequate  regula- 
tion of  public  utilities.  The  present  investigation  is  the  logical 
result  of  a  former  one  which  inquired  into  the  merits  of  public 
ownership  and  operation. — Electrical  Renew  and  Western  Elec- 
trician. 

Copper. — The  diminution  in  stocks  over  the  whole  month 
of  May,  as  shown  'oy  Messrs.  Merton's  circular,  is,  for  Europe, 
5,183  tons.  The  withdrawals  are  chiefly  from  English  ports, 
though  Havre  also  has  dropped  776  tons,  and  there  is  less  afloat 
from  Chile  than  at  the  end  of  April.  Supplies  from  North  America 
to  Europe  are  about  three-quarters  of  the  average  :  from  Spain 
and  Portugal  to  England  and  France,  the  quantity  is  above  the 
average.  Chile  shipments  are  down,  but  Australian  are  well  main- 
tained. The  total  deliveries  are  not  unduly  low  at  :t'.»,8!il  tons. 
Rotterdam  stocks  were  reduced  1,000  tons  during  the  month, 
Hamburg  rather  more.  The  world's  total  visible  supply  was  steady 
from  the  end  of  March  to  the  end  of  April,  but  has  dropped  21,678 
tons  since  January  Ist.  American  stocks  appear  to  have  increased 
during  April  by  l,2n.")  tons,  so  that  it  would  look  as  if  the  price 
was  bringing  up  the  output. 

The  copper  position,  from  the  point  of  view  of  the  producer,  has 
even  been  assisted  by  a  strike,  as  we  learn  (from  the  Ironmonger 
of  June  1st)  that  the  shutting  down  of  the  Baltimore  electrolytic 
refinery,  by  stopping  a  production  of  500  tons  a  day,  will  dis- 
tinctly affect  the  position.  The  point  of  view  of  the  electrical 
manufacturer  must  necessarily  be  in  favour  of  cheap  copper,  and 
the  present  shortiening  of  supply,  i  nd  increase  of  home  consumption 
(in  the  States)  coinciding  with  the  earnest  efforts  of  manufacturers 
to  imp'-ove  trade,  has  only  the  negative  consolation  of  coincidence 
of  misfortune.  The  stimulus  to  trade  in  the  United  States  is 
evidenced  by  the  figures  of  the  Copper  Producers'  Association, 
which,  as  given  in  the  Timca  for  June  8th,  show  an  increase  of 
4fi5  tons  in  output  for  May  as  compared  with  MaVch  Ifcst,  a^'ainst 


an  increase  in  home  consumption  of  2, .328  tons.  The  stocks,  com- 
pared with  those  of  a  year  ago,  have  dropped  51, OS")  tons.  Pro- 
duction for  five  months  is  given  as  613  million  lb.,  or  126"5 
million  lb.  per  month.  In  1911  {Financial  News)  we  find  that 
the  average  production  was  llil"3  million  lb.  per  month,  and  in 
1910  it  was  121  million  lb.  The  domestic  consumption  for  the 
same  five  months  of  1912  is  65"6  million  lb.  per  month,  while  the 
average  for  1910  was  624  million  lb.  per  month.  Calculating 
from  the  basis  of  consumption  of  pig-iron,  a  writer  in  the 
Ironmonger  estimates  the  LTnited  States  consumption  of  copper 
for  the  current  year  to  reach  337,350  tons,  or  a  monthly  average 
of  63-8  million  lb. 

Electricity  in  Mines. — At  an  inquest  at  Newport  on 
the  victims  of  an  explosion  at  the  Navigation  Colliery,  Redwas,  on 
March  27th,  the  theory  put  forward  by  the  manager,  Mr.  James 
Jordan,  and  supported  by  Mr.  E.  L.  Hann,  mining  engineer,  was 
that  a  spark  from  an  electric  signal  bell  had  ignited  a  small  blower 
of  gas.  It  was  stated  that  experiments  made  at  the  Rhymney 
Valley  rescue  station  showed  that  gas  could  be  ignited  at  four 
volts. — Standard. 

Bequest  to  Science. — Under  the  will  of  the  late  Sir 
Julius  Wernher,  £100,000  is  bequeathed  to  the  Imperial  College  of 
Science  and  Technology,  South  Kensington,  to  be  used  at  the  dis- 
cretion of  the  Governing  Body.  Two-twelfths  of  the  residuary 
estate  (but  not  in  excess  of  £50,000)  will  go  in  the  same  direction. 

Gas  Mantle  \ariations. — A  French  author,  quoted  by 

the  Gas  World,  points  out  that  there  is  room  for  improvement  in 
the  manufacture  of  gas  mantles  ;  what  is  wanted  is  uniformity 
rather  than  durability.  At  present,  he  says,  the  differences  in 
lighting  power  among  mantles  from  the  same  batch  may  amount  to 
40  per  cent. 

How  an  Appointment  was  Made. — According  to  the 

report  of  a  speech  by  Councillor  A.  W.  Tapp.  in  the  Chatham, 
II ocli ester  and  Gdlingham  News  of  June  1st,  the  speaker  referred  to 
a  matter  which  was  recently  mentioned  in  our  ''  Correspondence '" 
columns,  as  follows  : — "  A  short  time  past  an  assistant  was  wanted 
at  the  Gillingham  electric  lighting  works.  One  of  the  conditions 
of  the  advertisement  was  that  applicants  must  have  had  experi- 
ence with  about  1,000  consumers.  Three  candidates  were  selected  by 
the  Committee.  They  had  to  come  a  good  distance.  On  the  night 
of  the  Council  meeting  the  best  one  of  these  three  should  have  been 
selected.  After  the  interview  one  of  the  members  of  the  Council 
asked  why  the  local  applicant  had  not  been  present.  Another 
member  moved  that  the  local  man  should  be  allowed  to  come  in. 
He  was  present,  and  was  called  in.  He  admitted  that  he  had  had 
nothing  to  do  with  electrical  concerns  for  1.")  years,  and  at  that 
time  he  was  at  Chatham,  and  the  number  of  consumers  he  dealt 
with  was  250  ;  yet  he  was  appointed.  Was  that  honourable  .'  Were 
they  prepared  to  support  persons  who  did  things  like  that .' '" 

International   Radio-Telejirapliic  Conference. — On 

Monday  last  the  King  and  Queen  received  the  delegates  of  the 
Conference,  who  were  presented  to  their  Majesties  by  the  Post- 
master-General and  Sir  Henry  Babington  Smith. 

Institution   and   lecture   l^otes. — Thk   Municipal 

Tramways  Association  (Incoepohated). — A  meeting  of  the 
Managers'  Section  of  this  Association  was  held  at  Cardiff  on 
June  6th  and  7th.  About  40  members  attended,  and  they  were 
welcomed  at  the  Council  Chamber  in  the  City  Hall,  in  Cathays 
Park,  by  the  Lord  Mayor  (Alderman  J.  W.  fourtis,  J.P.).  The 
president  (Mr.  H.  E.  Blain)  presided.  Mr.  Arth'jr  Ellis,  city  elec- 
trical engineer  and  tramwajs  manager,  gave  a  lengthy  and 
interesting  description  of  the  Cardiff  City  tramways  system.  Mr. 
L.  Mackinnon,  traffic  superintendent  of  the  Glasgow  Corporation 
tramways,  introduced  a  discussion  on  the  (rlasgow  fare  system. 
Due  to  the  amount  of  discussion  on  these  subjects,  the  paper  on 
"Protective  Devices  for  Motormen.'  was  held  over  until  the 
following  day.  At  the  invitation  of  the  Lord  Mayor,  the  members 
were  entertained  to  luncheon  in  the  City  Hall,  where  they  were 
joined  by  several  members  of  the  Electric  Lighting  and  Tramways 
Committee.  In  the  afternoon  the  members  journeyed  by  special 
cars  to  the  car  depot  and  power  station,  and  were  there  afforded 
every  facility  for  inspecting  these  places.  In  the  absence  of  the 
Lord  Mayor,  Mr.  Councillor  Vivian,  the  deputy  chairman  of  the 
Committee,  took  charge  of  the  party,  and  with  his  able  assistance, 
and  that  of  Mr.  Ellis,  the  members  had  a  very  interesting  visit.  Re- 
freshments were  provided,  after  which  the  members  returned  to  town. 
To  fill  up  the  remainder  of  the  day,  a  boat  excursion  was  organised 
to  Bristol,  and  the  majority  of  the  members  took  advantage  of  it, 
and  had  a  most  pleasant  journey,  which  occupied  about  four  hours, 
the  weather  being  very  favourable  for  the  occasion. 

On  the  Friday  the  members  again  assembled  at  the  City  Hall, 
and  the  following  subjects  were  introduced  for  discussion  :  "  Pro- 
tective Devices  for  Motormen,"  Mr.  A.  Baker,  general  manager. 
Corporation  Tramways,  Birmingham;  ''The  Relative  Merits  of 
.  Petrol  'Buses  and  Railless  Trolley  Vehicles,"  Mr.  E.  Hatton,  general 
manager.  Corporation  Tramways,  Newcastle:  "  Tramway  Track  : 
Methods  of  Construction  and  Maintenance,"  by  Mr.  J.  Grierson. 
permanent  way  engineer,  Glasgow  ;  Mr.  II.  Mattiuson,  permanent 
way  engineer,  Manchester  ;  and  Mr.  R.  B.  Holt,  permanent  way 
engineer,  Leeds, 

Hearty  votes  of  thanks  were  accorded  the  Lord  Mayor  and  Cpr- 
poration   of   Cardiff,    the  Deputy  Chairman  and  Members  of  the 
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Tramways  Committee,  to  the  f^eneral  manaf^er  (Mr.  Ellis)  and 
members  of  his  staff  for  the  kind  welcome  extended  to  them,  for 
the  uce  of  the  Council  Cliamber,  and  for  the  penerous  hospitality 
which  had  been  extended  to  them  durinj^  their  stay  in  Cardiff.  A 
vote  of  thanks  to  the  President  and  to  the  Hon.  Secretary  (Mr.  C.  J. 
Spencer)  concluded  the  proceedings.  After  the  ordinary  business 
meeting,  Mr.  Ellis  apain  kindly  provided  special  cars  for  the 
members  to  inspect  other  interesting  points  of  the  system,  and  thece 
were  greatly  appreciated. 

Ji;mor  Institution  or  Enoineebs.— At  a  meeting  on 
Friday,  May  lUst,  Mr.  Arthur  Bourne  gave  a  lecture  on  the 
"  Standardisation  of  Engineering  Catalogues."  He  referred  to  the 
chaotic  conditions  under  which  manufacturers  introduced  their 
productions  to  the  notice  of  consumers,  and  urged  that  more  care, 
science  and  system  should  be  brought  into  the  extremely  important 
question  of  catalogue  production,  upon  which  so  much  money  was 
spent.  Under  existing  conditions  it  was  difficult  to  know  how  to 
file  catalogues,  and  he  doubted  if  there  was  a  really  Fatisfactory 
system.  What  buyers  abroad  welcomed  was  literature  that  gave 
not  only  detailed  illustrations,  but  also  full  and  complete  informa- 
tion such  as  net  and  gross  weights,  shipping  measurements,  code 
words,  and  approximate  prices,  so  that  if  necessary,  a  quotation 
could  be  given  without  having  to  refer  home.  It  was  really 
surprising  what  a  large  percentage  of  catalogues  failed  in  this 
respect. 

Institution  of  Municipal  Engineers. — This  Institution  has 
lately  been  interesting  itself  in  aviation,  and  held  a  meeting  at  the 
Hendon  Aerodrome  this  week,  at  which  papers  were  read  on  the 
subject.  Mr.  B.  Wyand,  in  putting  forward  suggestions  for  regula- 
tions in  relation  to  aviation,  said  that  the  practice  of  laying  over- 
head wires  should  now  cease  ;  the  danger  to  aviators,  even  in  the 
daytime,  was  obvious.  Existing  overhead  wires  should  be  laid 
underground  as  speedily  as  practicable,  those  at  the  greatest  height 
being  dealt  with  first.  Mr.  Wyand's  clever  paper  contains  many 
amusing  passages,  and  we  hardly  know  whether  to  take  him  seriously 
or  not ;  but  we  can  assure  him  that  houses  and  trees  are  as  likely 
to  be  levelled  for  the  benefit  of  the  aviator  as  electric  overhead 
wires  to  be  laid  underground. 

Royal  Society. — The  250th  anniversary  of  the  Royal  Society 
will  be  celebrated  on  July  15-19th  by  an  evening  reception  of  dele- 
gates at  Burlington  House,  a  short  commemorative  service  in  West- 
minster Abbey,  a  formal  reception  of  delegates  in  the  Great  Library 
of  the  Royal  Society,  a  dinner  in  the  Guildhall,  a  garden  party  at 
Syon  House,  and  a  concersuzione  at  the  Royal  Society's  rooms.  On 
July  18th  the  King  and  Queen  will  receive  the  President,  Council 
and  delegates  of  the  Society  at  Windsor  Castle,  and  the  Universities 
of  Oxford  and  Cambridge  will  entertain  the  delegates  on  the 
following  day. 

The  Victorian  Institute  op  Electrical  Engineers.— At  a 
meeting  in  Melbourne  on  April  2.5th.  a  paper  on  the  compulsory 
licensing  of  electrical  wiremen  was  read  by  Mr.  H.  Smith.  To 
obtain  a  licence,  the  writer  maintained  that  a  wireman  should  have 
served  at  least  five  years  at  practical  work,  and  also  passed  an 
examination  before  a  committee. — M.  and  E.  Meripw. 

Accident. — A  Bellshill,  Ijanarkshire,  boy,  who  climbed  on 
a  roof  in  search  of  a  ball,  caught  hold  of  an  overhead  electric  wire. 
As  a  result  of  the  shock,  he  fell  to  the  ground  and  was  seriously 
injured. 

IiU|Uiry. — Con-espondonts  arc  asking  for  the  address  in 
this  country  of  Mr.  Arthur  Allison,  of  the  Cassilis  Gold  Mines  of 
Victoria. 

Erratii. — In  the  article  on  "  Rating  of  Cables,"  p.  921, 
Table  1,  col.  10,  line  2:?,  for  :?,"(•  read  380  ;"col.  11,  line  2i,  for  35;{ 
read  V>r,.     P.  itoH,  col.  1,  line  3:?,  for  G,8(iU  read  2,800. 

Parliamentary. — In  the  House  of   Coraiiions  on   (3th 

inst.,  the  debate  on  the  second  reading  of  the  National  Electric 
Construction  Co.'s  Bill  was  adjourned, 

Annual  Outings. — The  einployos  of  the  Clyde  Valley 
Electrical  Power  Co.  held  their  annual  outing  to  Auchenlochan  on 
the  Kyles  of  Bute  on  Saturday,  8th  inst.  The  outing  was  graced 
with  fine  weather,  and  was  most  enjoyable  in  every  way.  A  large 
party  travelled,  all  the  departments  of  the  works  being  well  repre- 
sented, and  in  the  course  of  the  afternoon  the  company's  general 
manager,  Mr.  D.  A.  Starr,  and  his  wife,  were  presented  with  a  solid 
silver  tea  service  on  the  occasion  of  their  silver  wedding.  Provost 
Johnstone.  Rutherglen,  presided. 

On  Friday  night  last,  the  staff.  eniplDyt's,  and  friends  of  Messrs. 
Kelvin  &  James  White,  Ltd.,  numbering  about  3."i0,  had  a  most 
enjoyable  evening  cruise  in  beautiful  weather.  By  the  courtesy  of 
the  North  British  Railway  Co.,  a  special  train  was  in  Vaiting  for 
them  at  Queen  Street  Station  at  C,:.h>  p.m.,  and  the  party  joined 
the  steamer  at  Craigondoi'an,  and  thereafter  proceeded  on  a  cruise 
up  the  Kyles  of  Bute.  The  outing  was,  from  beginning  to  end,  a 
complete  success,  and  it  ia  proposed  to  make  it  an  annual  one. 

Educational  IVotes. — The  former  students  of  Prof. 
Ilenrici,  F.R.S.,  who  has  retired,  after  27  years,  from  the  Mathe- 
matical (hair  at  the  City  and  (iuilds  Engineering  (^ollege.  have  had 
engraved  in  his  honour  a  medal  to  be  awarded  annually  "for  pro- 
ficiency in  mathematics.'" 

The  Board  of  Education  announces  that  owing  to  the  complicated 
questions  raised  by  a  general  revision  of  the  Regulations  for 
Technical  Schools,  the  existing  regulations  will  be  continued  in 
force  as  regards  England  during  the  educational  year  1;>12-I>.  A 
circular  was  issued  on  June  ()th  explaining  this  and  other  matters 
reWtTnp  to  T^htiieal  SchoOlB. 


Flvinjf  Tour. — The  International  Correspondence  .Schools 

have  arranged  for  Mr.  R.  Slack,  one  of  their  studentfl,  to  fly  round 
Great  Britain  on  an  l.lOu-mile  tour  in  a  monoplane,  whi'h  -a'U 
afterwards  be  presented  to  the  nation  by  the  I.CS. 

Appointments    \acant.  —  Tramways  manager  for  the 

Ilford  I'.D.C.  (£400).  Junior  engineer,  for  the  Rochdale  Corpor- 
ation Electricity  Department  CI  Ob.).  See  oar  advertiHement  pages 
to-day. 

Causes  of  Fires  in    1 .8, A. — The  April  issue  of  our 

American  contemporary,  I mura mf  Enijlnfrimj,  contains  a  very 
complete  account  of  the  campaign  that  has  been  in  progress  in  the 
States  for  some  months  past  against  the  pemicions  match.  The 
lar/c  number  of  fires  due  to  the  use  of  matches  has  led  to  an 
agitation  in  certain  quarters  for  legislation  controlling  their  eale 
and  u.se.  One  of  the  articles  (by  I>.  W.  Sleeper)  containB  the  fol- 
lowing comments  :  — 

"  There  was  a  time,  not  so  many  years  ago,  when  it  seemed  to  be 
the  custom  to  report  the  cause  of  all  fires  of  unknown  origin  as 
being  due  to  defective  electric  wiring.  Largely  through  the  efforts 
of  fire  insurance  and  fire  prevention  interests,  drastic  rules  for  the 
proper  installation  of  electric  £(juipment  and  the  safeguarding  of 
life  and  property  were  compiled  and  their  adoption  by  the  different 
cities  secured  after  long  and  bitter  struggles.  To-day  we  seldom 
hear  of  'defective  wiring'  fires.  Instead,  it  is  now  customary 4o 
place  the  blame  for  unknown-cause  fires  on  rats  and  matches. " 

Will  the  English  newspaper  Press  be  so  good  as  to  follow  the 
trans-Atlantic  lead  in  this  matter  ? 

Electricity    Works    Table. — Our    Electricity    Works 

Table  is  now  in  the  press  :  corrections  can  still  be  made  if  received  by 
June  21st  at  lutexl.  Central  station  engineers  and  managers  who 
have  not  already  forwarded  statistics  to  date  are  earnestly  requested 
to  do  so  as  soon  as  possible. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  th« 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  ths 
Electbical  Review  posted  as  to  their  movements. 


Central   Station   Officials. — The  wedding  took  place 

on  June  8th,  at  Ashover,  in  Derbyshire,  of  Mb.  Herbert  Bell, 
city  electrical  engineer,  Hull,  and  Miss  Jlillicent  Harker  Cobum, 
of  Millbrook,  New  York  State,  U.S.A. 

The  Accrington  Electricity   Committee  presented    a    handsome 

silver  tray  to  Mu.  Harold  Gray,  the  borough  electrical  engineer, 

*   on  the  occasion  of  his   marriage  recently  to  Miss  Dinsdale  :  the 

staff  of  the  electricity  works  also  presented  him  with  a  complete 

set  of  cutlery. 

The  Lancaster  T.C.  has  increased  the  salary  of  the  eltvtrical 
engineer  by  il25  a  year  forthwith,  with  a  further  increate  of  £2.") 
next  year. 

With  reference  to  the  proposal  to  increase  the  salary  of  Mr.  P.  P. 
Wheelwrujht,  borough  electrical  engineer  at  Blackburn,  from 
i;.")00  to  £700  per  annum  by  four  annual  increments  of  i.iO  each, 
at  a  labour  meeting  held  on  6th  inst.  on  the  local  market  plice, 
{ittended  by  over  4U0  people,  a  re.^olution  was  passed  as  follows  : 
'■  That  this  meeting  strongly  protests  against  the  proposed  increase 
of  £200  in  the  electrical  engineers  salary.  It  was  clearly  under- 
stood, when  appointed,  that  his  present  salary  of  £  .">0n  should  be  the 
maximum.  The  meeting  further  asserts  that  instead  of  increasing 
the  salaries  of  already  well-paid  officials,  iae  Council  should  devote 
its  attention  to  increasing  the  wages  of  the  low-paid,  workers." 

The  E.L.  Committee  of  the  Bexhill-on-S».>a  'i'.C.  has  riHX)mmended 
the  Council  to  increase  the  salary  of  Mu.  C.  A.  Frost,  assistant 
engineer,  from  £175  to  £20i>  per  annum. 

The  F.lectricity  Committee  of  West  Ham  T.C.  reports  the  resigna- 
tion of  Mr.  H.  II.  CorzENs.  electrical  engineer  to  the  undertaking, 
to  take  up  an  a|Hiointment  under  Hampstead  B  C.  Owing  to  the  fact 
that  there  are  several  very  important  matters  pending  relating  tq  the 
undertaking,  in  which  it  is  essential  that  the  Council  should  have 
the  advantage  of  Mr.  Couzens's  assistance,  it  has  been  decided, 
subject  to  the  Ilnmpstead  Council's  consent,  to  retain  his  services 
as  consulting  electrical  engineer  for  a  period  of  one  year,  at  a  fee 
of  2oO  guineas. 

Owing  to  the  resignation  of  Mr.  R.  V.  Taskkr,  shift  engineer  to 
the  Shelfield  undertaking,  Mu.  T.  Rokkri?;,  at  present  switchboard 
attendant,  is  to  be  transferred  to  Mr.  Tasker's  position,  at  a  salary 
of  £110  per  annum. 

The  E.L.  Committee  of  Torquay  Town  Council  has  decide<i  that, 
having  regard  to  the  extra  serviees  rendered  by  the  electrical  engi- 
neer. Mr.  Salt,  in  connection  with  the  installation  of  new  plant,  and 
the  financial  and  other  improvements  effected  by  him  in  the  working 
of  the  undertaking,  his  salary  should  be  increased  from  f  :50n  to 
£3.">i>  per  annum. 

The  Warrington  T.C.  has  increased  the  salary  of  Mr.  H.  B. 
Jackson,  chief  assistant  electrical  engineer,  from  £lSoto  £iyO  per 
annum,  nVngr  by  £10  nerfc  yei^r  to  a  maximum  of  £200. 
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Mk.  p.  J.  S.  TiDDEMAN,  late  borough  electrical  engineer  at 
^^toke-on-Trent,  has  been  appointed  greneral  manager  of  the 
Llanelly  and  District  Electric  Light  and  Traction  Co.,  Ltd. 

Mk.  Waltkr  G.  Hitrst  has  been  promoted  from  station  superin- 
tendent to  chief  assistant  engineer  at  the  Heckmondwike  electric 
light  and  power  station. 

Tramway  Officials. — The  Tramways  Committee  of  the 
Bradford  T.l".  recommend  that  the  salary  of  Mr.  C.  J.  Spencer, 
general  manager,  be  increased  from  £700  to  £800  by  two  annual 
increments  of  £.")0,  commencing  at  the  beginning  of  the  current 
financial  year. 

The  Wolverhampton  T.C,  has  been  recommended  to  increase  the 
salary  of  Mr.  W.  A.  Luntley,  tramway  manager,  from  £350  to 
£100  as  from  May  1st. 

The  General  Purposes  Committee  of  the  Southport  T.C.  have 
confirmed  the  following  resolution  of  the  Tramways  and  Electricity 
Committee  :— "That  on  the  report  of  Mr.  Black,  electrical  engineer 
and  tramway  manager,  the  Tramway  Committee  are  of  opinion 
that  there  is  no  necessity  for  a  deputy  engineer  and  manager.  The 
Committee,  therefore,  although  with  regret,  resolved  that  Mr. 
Kendrew  be  requested  to  resign  his  position  as  from  June  25th 
next,  and  to  accept  three  months  in  addition  to  his  salary  up  to 
that  date." 

Bailie  Nelson  and  Councillor  W.  F.  Russell,  convener  and 
sub-convener  of  the  Glasgow  Corporation  Tramways  Committee 
along  with  the  general  manager  and  the  engineer,  are  to  attend 
the  Biennial  Conference  of  the  International  Tramways  Union  at 
Christiania  next  month. 

General. — Mr.  Harry  Nimmo  has  resigned  his  position 
as  electrical  engineer  to  the  Irrawaddy  Flotilla  Co..  Ltd.,  in  order 
to  take  up  an  appointment  on  the  staff  of  the  Rangoon  Electric 
Tramway  and  Supply  Co.,  Ltd.  Before  going  to  Burma,  three 
years  ago.  Mr.  Nimmo  was  for  some  time  electrical  engineer  to  the 
Oakbank  Oil  Co.,  Ltd.  Previous  to  that,  he  was  on  the  outside 
erection  staff  of  the  British  Westinghouse  Co.  and  in  the  works  of 
Messrs.  Bruce  Peebles  &  Co.,  Ltd. 

Mr.  W.  H.  M.  Biggs,  secretary  to  the  Adams  Manufacturing  Co., 
Ltd.,  who,  as  stated  in  the  Electrical  Review  last  week,  is 
leaving  to  take  up  a  position  with  Electromotors,  Ltd.,  Openshaw, 
Manchester,  has  been  presented  by  the  staff  with  a  mahogany 
bureau. 


CITY    NOTES. 


Birmingliam  and  Midland  Tramways,  Ltd. 

The  annual  meeting  of  this  company  was  held  on  Tuesday  at 
Electrical  Federation  Offices,  Kingsway,  Mr.  C.  S.  B.  Hilton 
presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  page  ;t34),  said  that  the  year  had  been 
marked  by  expansion  in  both  branches  of  the  business,  and  he 
thought  he  might  congratulate  the  shareholders  upon  a  fairly 
successful  year.  The  total  revenue  from  all  sources  was  £109,901, 
compared  with  £102,618  in  1910— an  increase  of  7  per  cent.  The 
expenses  for  the  same  period  were  £52,365,  compared  with  £53,703 
—an  actual  decrease  of  over  2i  per  cent.  The  number  of  passengers 
carried  on  the  tramways  increased  by  600.000,  and  the  proportion 
of  expenses  to  receipts  had  been  reduced  from  63  to  56  per  cent. 
After  providing  for  interest  on  sinking  fund  debentures,  and  paying 
the  H  per  cent,  dividend  on  the  preference  shares,  placing  £5,000 
to  renewals,  against  £3,000  in  1910,  and  £3,750  to  reserve,  aerainst 
£1,000  last  year,  they  were  able  to  recommend  an  increased  dividend 
of  3  per  cent.,  as  against  2  per  cent,  for  the  previous  year.  The  capital 
account  was  increased  during  the  year  by  £6,211,  of  which  £6,092 
was  spent  upon  the  electricity  supply  undertaking  and  £118  upon 
the  tramways.  In  order  to  comply  with  the  terms  of  the  trust  deed, 
£4,803  of  debenture  stock  was  cancelled  during  the  year.  In  the 
traction  section  of  the  business,  the  traffic  receipts  had  increased  by 
£2,400— over  5  per  cent. — and  the  average  profit  per  route-mile 
had  also  expanded  satisfactorily,  while  the  expenses  showed 
an  actual  decrease  of  £900,  chiefly  in  repairs  and  main- 
tenance, owing  to  the  heavy  expenditure  on  cars  in  past  years 
having  now  been  largely  overtaken.  In  the  electricity  supply 
branch  the  sales  of  current  showed  a  very  satisfactory  increase  in 
revenue,  although  the  actual  number  of  units  sold  was  less  by 
1,308,000,  owing  to  the  loss  of  one  large  consumer  at  a  very  low 
rate.  He  was  glad  to  say  they  were  gradually  overcoming  that 
shrinkage  by  adding  new  consumers  paying  better  prices.  The 
balance  carried  to  profit  and  loss  account  from  the  lighting  section 
amounted  to  £10,1  lo,  practically  the  same  as  in  1 9 1 0.  They  had 
every  reason  to  be  satisfied  and  hopeful  about  this  side  of  the  busi- 
ness, which  continued  to  show  regular  and  healthy  expansion,  and 
they  looked  with  every  confidence  to  the  future.  He  was  pleased 
to-be  able  to  say  that  they  neither  reduced  the  tramway  service  nor 
disappointed  a  single  customer  taking  a  supply  from  their  Smeth- 
wick  station,  during  the  recent  coal  strike.  It  was  important  they 
should  bear  in  mind  that  the  effect  of  the  coal  strike  woul^d  give 
them  considerable  anxiety  in  the  future,  as  not  only  had  the  cost  of 
coal  gotie  up,  but  the  price  of  all  other  materials  had  a  tendency 
to  n^.    Therefbtfe,  the  wotkiti'B:  exiieti^es  wei-e  m-t^ih  to  slibw  m  In. 


crease,  whilst  it  was  very  difficult  to  obtain  increased  fares  or  increased 
rates  for  electric  current.  An  interesting  decision  had  recently 
been  given  by  the  Court  of  Appeal  in  a  case  brought  by  the  Metro- 
politan Electric  Tramways  Co.  on  the  question  of  the  assessment  of 
tramways  for  the  general  district  rate.  If  that  decision  stood, 
tramways  would  in  the  future  be  entitled  to  be  assessed  at  one- 
fourth  of  the  full  annual  value.  That  should  result  in  a  con- 
siderable saving  in  the  item  of  rates  and  taxes,  which  amounted  in 
their  case  last  year  to  close  on  £2,300.  The  interest  received  on 
their  investments  last  year  amounted  to  £29,861 — an  increase  of 
£4,700,  due  to  the  greater  prosperity  of  the  associated  companies. 
With  regard  to  the  City  of  Birmingham  Tramways  Co.,  Ltd.,  in 
which  they  had  a  large  holding,  and  which  company  was  now  in 
liquidation,  they  decided  to  support  the  directors  in  their  policy  of 
forming  a  new  company  to  liquidate  the  assets.  The  Electrical 
and  Industrial  Investment  Co.  had  now  been  registered,  and 
application  had  been  made  on  behalf  of  that  company  for  the 
ordinary  and  preference  shares  and  the  debenture  stock  to  which 
they  were  entitled  under  the  scheme.  They  were  to  receive 
£17,500  of  5 1  per  cent,  debenture  stock;  £53,772  of  6  per  cent, 
preference  shares,  and  no  less  than  161,316  ordinary  shares  of  £1 
each  in  the  new  company.  The  directors  had  every  anticipation 
that  the  result  of  that  investment  would  be  to  substantially 
increase  in  future  the  return  received  on  their  securities. 

Mr.  J.  A.  Lycett  seconded  the  motion,  and  the  report  was 
adopted. 

Subsequently  a  resolution  was  agreed  to  changing  the  name 
of  the  company  to  the  Birmingham  District  Power  and  Traction 
Co.,  Ltd. 


British  Electric  Traction  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  March  31st,  1912,  which  is  to 
be  presented  at  the  meeting  at  the  Holbor'n  Restaurant,  W.C,  on  June 
20th,  has  been  issued.  To  it  there  are  appended  various  schedules, 
and  it  is  accompanied  by  a  pamphlet  giving  particulars  and  statistic 
of  progress  for  1911  of  the  associated  companies  included  in  the 
British  Electrical  Federation,  which  is  a  combination  of  electric 
traction,  lighting  and  other  companies  in  which  the  B.E.T.  Co.  is 
financially  interested.  It  is  stated  that  the  federated  companies 
have  during  the  year  in  almost  every  case  again  made  good  pro- 
gress. The  total  traffic  receipts  for  the  past  year  amount  to 
£1,770,748,  showing  an  increase  of  £80,421,  compared  with  1910, 
and  a  satisfactory  feature  of  the  development  is  that  the  receipts 
and  the  passengers  carried  per  route-mile  have  steadily  increased — 
the  receipts  having  gone  up  from  £3,638  to  £3,780  per  route-mile, 
and  the  passengers  carried  from  699,043  to  725,321  per  route-mile  ; 
the  total  number  of  passengers  carried  in  1911  was  339,696,820,  as 
compared  with  324,796,450  in  1910.  In  the  electricity  supply  depart- 
ment substantial  progress  has  also  been  made  ;  the  number  of  units 
generated  at  the  power  stations  of  the  electricity  supply  companies  was 
59,833,512 — an  increase  of  nearly  10  per  cent,  compared  with  1910. 
The  _  net  profits  of  the  Associated  Qompanies  show  an  increase  of 
over  £85,000,  compared  with  1910.  The  amount  applied  in  the 
payment  of  interest  on  debentures  and  distributed  as  dividends 
shows  a  substantial  increase,  and  the  amounts  placed  to  reserve  are 
«  also  larger.  The  B.E.T.  Co.  has  received  £35,060  more  interest  and 
dividends  from  Associated  Companies  than  in  1910.  The  directors 
recommend  the  payment  of  the  dividend  for  the  year  upon  the 
6  per  cent,  cumulative  preference  stock.  They  are  of  opinion  that 
on  the  present  occasion  the  best  interests  of  the  company  will  be 
served  by  strengthening  its  position,  and  they  have  therefore 
decided  to  apply  the  increased  profits  to  writing  down  certain  items 
in  the  balance-sheet  by  £34,043,  and  also  to  place  £25,000  to  reserve 
as  in  the  preceding  year.  In  addition  to  the  progress  shown  by  the 
accounts,  the  investments  and  undertakings  of  the  company  have 
in  several  instances  materially  improved. 

The  City  of  Birmingham  Tramways  Co.  having  parted  with  the 
whole  of  its  tramways  is  about  to  be  liquidated,  and  is  returning 
£4  in  respect  of  each  ordinary  share  of  £1.  The  British  Electric 
Traction  Co.  ten  years  ago  purchased  a  large  holding  at  £1  17s.  6d. 
per  share — showing  an  appreciation  of  £113,904.  These  shares 
now  belong  to  the  Birmingham  and  Midland  Co.,  in  which  the 
B.E.T.  Co.  Is  largely  interested.  An  investment  company  with  a 
nominal  share  and  debenture  capital  of  £8(i0,000  has  been  formed, 
which  will  take  over  the  whole  of  the  assets  and  liabilities  of  the 
City  of  Birmingham  Co.  The  constitution  of  the  company  will 
enable  it  to  carry  out  much  more  effectively  the  business  of  an 
investment  company  than  could  be  done  by  the  City  of  Birmingham 
Co.,  which  was  originally  formed  for  the  purpose  of  leasing  and 
working  tramways,  but  which,  owing  to  the  expiry  of  the  leases 
and  the  sale  of  its  tramways,  had  large  sums  invested  in  electrical 
and  other  securities.  The  directors  are  of  opinion  that  the  interests 
of  the  B.E.T.  Co.  will  benefit  by  reason  of  its  connection  with  the 
investment  company  referred  to.  In  the  case  of  the  Swansea 
company,  the  position  has  been  improved  by  an  agreement  which 
has  been  made  with  the  Corporation  (subject  to  confirmation  by 
Parliament)  for  the  co-ordination  of  the  varying  tenures. 

A  satisfactory  improvement  is  shown  in  the  profits  of  the  North 
Metropolitan  Electric  Power  Supply  Co.,  the  Metropolitan  Electric 
Tramways,  Ltd.,  the  Auckland  Electric  Tramways  Co.,  Ltd.,  and  the 
Bombay  Electric  Supply  and  Tramways  Co.,  Ltd.,  the  latter  company 
paying  its  first  dividend  on  the  ordinary  shares  at  the  rate  of  3  per 
cent,  for  the  year. 

During  the  year  the  company  has  taken  an  important  participa- 
tion in  the  British  Canadian  Power  Co.,  which  has  been  formed  to 
develop  water-power  rights  in  Canada.  Tho  cotnpany  supplies 
elfecttic  jiot^rer,  compres^  iiit  atid  elebttie  li>ht  to  Ih^  hi'iti^s  Htid 
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other  conHuiiierH  in  the  town  of  Cobalt  and  the  Hurroundintr  dirt- 
trictfl    one  of  the  richeHt  silver-producintr  diatricta  in  the  world. 

The  directors  resrret  that  the  BruHh  Co.,  in  csommon  with  other 
electrical  manufaoturinjf  companies,  is  still  Bufferinjf  from  intense 
home  and  foreign  coniiietition,  but  the  volume  of  businees  has 
increased,  and  prices  obtainable  are  sliirhtly  l>etter.  It  is  hoped 
that  the  improvement  will  continue,  but  a  reduction  of  its  capital 
is  unavoidable. 

The  re-arranfrement  of  the  capital  of  the  B.E.T.  Co.,  as  proposed 
by  the  directors  after  consultation  with  a  committee  of  representa- 
tive shareholders,  was  confirmed  by  the  proprietors,  and  the  sub- 
scribed capital  of  the  company  at  March  'Mat,  \'.>]2,  was  £2,i»47,38'i, 
as  follows:  *i  per  cent,  cumulative  preference  stock,  £4"»3,592  : 
7  per  cent,  non-cumulative  preference  stock,  £H07,185  ;  6  per  cent, 
preferred  ordinary  non-cumulative  stock,  £l,07O,0'.»7  ;  deferred 
ordinary  stock,  £660,505.  The  debenture  stock  outstanding  at  the 
same  date  was,  £l.K9r.,632,  namely,  .">  per  cent,  perpetual  deben- 
ture stock,  £1,4()1,.">75  ;  4^  per  cent,  second  debenture  stock, 
£434,(ir>7.  During  the  year  the  directors  purchased  in  the  market 
and  cancelled  £2,670  5  per  cent,  perpetual  debenture  stock  and 
£5,539  4  i  percent,  second  debenture  stock  of  the  company.  The 
outstanding  debenture  stocks  have  been  reduced  by  these  amounts, 
and  the  difference  of  £1,323  between  the  nominal  value  and  the 
purchase  price  has  been  added  to  reserve. 

The  reserve  at  March,  1911,  was  £666,332.  This  amount  has 
been  increa-sed  by  £2,832  net  profit  on  sale  of  investments  and  by 
£1,323  above  referred  to  and  also  by  £25,000  transferred  out  of  the 
profits  of  the  past  year.  The  reserve  has  been  debited  with  £11,119 
loss  on  sale  of  Consols,  and  with  £60,636,  -which  has  been  written  ofif 
various  investments  by  reason  of  reductions  of  capital.  The  balance 
at  credit  of  this  account  is  now  £623,733.  Having  dealt  with  the 
depreciation  of  all  assets  other  than  investments  and  undertakings, 
the  whole  of  the  reserve  becomes  available  for  depreciation  of  this 
item,  and  the  directors  have  shown  the  reserve  in  the  balance-sheet 
as  a  deduction  from  the  amount  at  which  the  investments  and 
undertakings  stand  in  the  books.  They  will  continue  to  add  to  the 
reserve  all  profits  made  by  realisation  of  the  investments  and 
charge  against  the  reserve  any  losses  on  realisation.  The  Asso- 
ciated Companies  have  created  depreciation  and  other  reserve  funds 
of  their  own,  which  amounted  at  December  31st,  1911,  including 
the  balances  carried  forward,  to  £1,124,998.  The  i-eserve  of 
£502,446  of  the  City  of  Birmingham  Tramways  Co.,  shown  in  last 
year's  schedule,  has  been  reduced  by  £300,278,  which  has  been 
applied  in  writing  down  the  property  account.  The  amount  now 
standing  to  credit  of  the  reserve  of  that  company  is  £202,264, 
which  represents  the  surplus  of  assets  over  its  capital  and 
liabilities. 

In  regard  to  investments  and  undertakings,  this  item,  after 
deducting  the  reserve  for  depreciation  above  referred  to,  stands  at 
£4,695,103,  and  consists  of  shares  and  debentures  in  associated 
tramway,  electricity  supply,  manufacturing  and  other  companies. 
Consols,  and  sundry  securities  and  undertakings.  The  yield  for  the 
past  year  on  the  total  investments  and  undertakings  standing  in  the 
books  at  £5,318,^36  was  332  per  cent.,  compared  with  27  per  cent, 
for  the  preceding  year  on  £5,204,667  ;  and  the  yield  on  the  total  at 
which  the  investments  and  undertakings  stand,  after  deducting 
reserve,  is  3'77  per  cent. 

The  gross  profit  for  the  year  amounted  to  £195,041,  as  compared 
■with  £166,108  for  the  year  1910-31.  After  deducting  management 
expenses  and  other  charges  amounting  to  £19,064,  there  remains  a 
balance  of  £175,977,  to  which  must  be  added  £10,832,  the  amount 
brought  forward  making  £186,809,  from  which  has  to  be  deducted 
debenture  stock  interest  amounting  to  £92,799,  leaving  a  balance 
of  £94,010.  The  total  amount  placed  to  reserve  or  written  off  is 
£59,043,  and  the  dividend  of  i!  per  cent,  on  the  cumulative  pre- 
ference stock  for  the  year  ended  March  31st,  1912,  on  account  of 
which  an  interim  dividend  of  3  per  cent,  has  already  been  paid, 
amounts  to  £24,216,  leaving  £10,751  to  be  carried  forward. 

Since  the  last  ordinary  general  meeting  of  the  company  Sir 
Charles  Rivers  Wilson  and  the  Hon.  Sir  Charles  W.  Fremantle  have 
resigned  their  seats  on  the  board,  and  after  consultation  with  the 
committee  of  representative  shareholders,  the  directors  appointed 
Mr.  G.  T.  Symons  and  Mr.  C.  G.  Tegetmeier  to  fill  the  vacancies, 
subject  to  confirmation  by  the  shareholders.  The  directors  who 
retire  this  year  are  Mr.  C.  Shirreff  Hilton  and  Mr.  William  L. 
Madgen,  and  they  will  be  proposed  for  re-election^ 


Continental.  —  Gkr.ma.nn  .  —  The    Hraunschwei^-Han- 

noversche  I' berlandcentrale  A.6.,  Berlin,  has  been  formed  for  the 
generation  and  supply  of  electrical  energy  in  the  province  of 
Hannover  and  the  Duchy  of  Brunswick,  and  neighbouring  districts, 
with  a  capital  of  1,000,000  marks.  The  Bergmann  Elektricitiita 
Unternehniungen  A.G.  are  the  founders  of  the  company. 

The  Wilhelmshaven  Strassenbahn  G.m.b.H.  is  the  style  of  a  com- 
pany formed  at  Frankfurt  a/M.  to  build  and  work  tramways,  \c., 
in  Wilhelmshaven, 

France. — The  balance-sheet  of  La  Socii'te  Electro-Metallurgique 
Franvaise,  of  Froges  (Isire),  for  the  last  financial  year,  shows  a  net 
profit  of  £85,583,  as  compared  with  only  £72,767  in  tbe  preceding 
12  months. 

Western   Telegraph  Co.,  Ltd.  —  The  directors  have 

declared  a  third  quarterly  interim  dividend  of  3s.  per  share,  free  of 
income-tax,  for  the  year  ended  June,  1912,  bein^  at  the  rate  of 
6  per  cent,  per  annum.  The  transfer  books  will  be  closed  from 
June  17th  to  22nd. 


Stock     E.ii-ban{(e    .\oticeji. — .\pplJcations    have    been 

made  to  the  Committ«;e  to  apj/'jint  a  Hpecial  Bettlii't'  dav  in  and  to 

grant  a  quotation  to 

County  of  London  Electric  Biipply  Co.,  Ltd.— Farther  iMue  o.'  U.-Mj  ^r^;n*r7 
Hbarei  of  £10  ekch,  foJly  and  partly  paid  (No.  80,001  to  -Z>,000^ 

And  to  allow  tbe  following  Hecurities  to  be  quoted  in  the  Official 

List :  — 

Tramways  (M.E.T.)  Omnlbon  Co.,  Ltd.— Fally-p*id  icrip  for  £100,000)  ii  per 
cent,  guaranteed  debenture  stock. 

The  <  ommitt<'e  have  appointed  special  nettling  days  as  onder  : — 

Wednenday,  Jaqe  19th.— Sadd  Fuel  (8uddit«),  Ltd.— 7'',400  7  per  cent,  cnma- 
lative  participating  convertible  pre(<>rence  ihares  of  £'1  each,  ISa.  paid  [Sot.  1 
to  7r,,40O). 

Thursday.  June  aOth.— Marconi  Wirele«s  Telegraph  Co.  of  America. — Tem- 
porary certificates  for  2,0CO,(X<)  shares  of  ^5  each,  fully  paid. 

Vancouver  Power  Co.,  Ltd.— Hcrlp,  fully  paid,  for  £XIO,000  ii  percent,  per- 
petual guaranteed  debenture  stock. 

And  oroered  the  undermentioned  Hecnrities  to  be  quoted  in  the 
Oflficial  List : — 

Consolidated  Gag,  Electric  Light  and  Power  Co.  of  Baltimore.— Farther 
issue  of  $2.''>0,UO0  general  mortgage  4^  per  cent.  30-year  gold  lx>nds  of  11,000 
each  (Nos.  9,8:33  to9,y:«  and  10,Oh3  to  10,i!:ia). 

Bouth  American  Light  and  Power  Co.,  Ltd.— i;liX>,000  5  per  cent.  regiAtered 
debentures  of  £100  each  (Nos.  1  to  1,500). 

Vancouver  Power  Co.,  Ltd. — £800,0(00  4^  per  cent,  peritetnal  guaranteed 
debenture  stock. 

Manila  Electric  Railroad  and  Lis::iitiu^  Corpora- 
tion.— The  directors'  report  (as  abstracted  in  the  Financia/  .Veu*) 
shows  that  the  gross  earnings  for  the  year  ended  December, 
1911,  were  §l,4.')2,6x>',  an  increase  over  the  previous  year 
of  $135,6."i9,  or  10  30  per  cent.  ;  operating  expenses  and  taxes 
increased  S3i),680,  or  •■■)02  per  cent.,  while  the  net  earnings  from 
operation  were  $810,849,  an  increase  of  $104,979,  or  14  ^7  per  cent. 
Interest  charges  during  the  year  were  $277,092.  and  sinking  fund 
requirements  were  $27,933,  leaving  surplus  earnings  for  the  year  of 
§.")0."'),825.  The  directors  increased  the  annual  appropriation  for 
the  replacement  and  renewal  fund  from  $6' ',000  to  $3<i,000,  and, 
deducting  this  from  the  year's  surplus  earnings,  leaves  an  available 
surplus  for  the  year  of  .S425,825.  From  this  amount  there  were 
paid  three  dividends  of  1?  per  cent,  each  and  one  dividend  of  li  per 
cent.,  aggregating  $262,500,  leaving  SI 63,325  over  all  disbursements 
and  reserves,  which  has  been  transferred  to  surplus  account,  making 
the  total  accumulated  surplus  with  reserves  at  December  31st,  1911, 
$1,08(1,078,  an  increa.se  over  1910  of  §329,953.  During  the  year 
there  were  purchased  by  the  trustee  under  the  sinking  fund  pro- 
visions of  the  company's  mortgage,  $31,00"  face  value  of  the  '>  per 
cent.  50-year  first  lien  and  collateral  trust  sinking  fund  gold  bonds, 
making  a  total  of  1^119,000  face  \alue  of  bonds  held  by  the  trustee 
at  the  end  of  1911.  The  directors  have  authorised  for  1912  the 
construction  of  about  '>^  miles  of  track  on  other  city  streets  not  at 
present  occupied,  an  addition  of  800  h.p.  in  boiler  capacity,  and  an 
addition  of  nine  cars  to  the  rolling  equipment,  of  which  three  have 
already  been  purchased  and  six  will  be  built  in  the  company's 
shops.  The  foregoing  will  require  an  expenditure  of  over  S2l>0.'">0. 
Dividends  have  been  paid  as  follows  :  19(>6,  3  per  cent.  ;  1907,  3  per 
cent, ;  1908,  4  per  cent.  :  1909,  4  per  cent.  :  1910,  4  per  cent.  :  1911, 
5^^  per  cent.  Since  the  beginning  of  the  current  fiscal  year  there 
has  been  added  $31,000  face  value  of  the  .">  per  cent.  50-year  first 
lien  and  collateral  trust  sinking  fund  gold  bonds  to  the  sinking  fund, 
making  the  total  bonds  in  that  fund  $15U,000. 

Swedish    Telephone    Companies. — The    Stockholm 

Allmiinna  Telephon  A. 15.,  whioh  i^  largely  interested  in  telephone 
companies  in  Stockholm,  Moscow,  Warsaw  and  Mexico,  and  which 
carried  out  large  telephone  installations  in  Russia  in  1911,  reports 
net  profits  of  £252,000  for  that  year,  as  compared  with  £208,tKX>  in 
1 9 1 0,  on  a  share  capital  of  £'13,000.  It  is  proposed  to  pay  a  divi- 
dend of  37  per  cent.,  this  rate  contrasting  with  33  {>er  cent,  in  1910. 
The  L.  M.  Ericsson  Co.,  which  has  a  share  capital  of  £373.000, 
earned  net  profitsof  £1.59,000 in  1911, as  contrasted  with  £93.0(.k.>  in 
the  previous  year,  and  intends  to  distribute  14  per  cent,  as  ajraiLrt 
12  per  cent,  in  1910.  The  company  owns  telephone  factories  in 
various  countries,  and  is  also  interested  in  factories  in  other 
countries.  * 

Gwjnnes,  Ltd. — The  directors  ivixirt  that  the  accounts 
for  the  year  to  January  31st  show  (says  the  Finanrifr)  that  after 
providing  for  debenture  interest,  writing  £1 8,750  oflF  for  deprecia- 
tion of  buildings,  plant,  I'cc.  the  debit  balance  of  £7,432  brought 
forward  was  increased  to  £20,614, 

Electric  and  General   Investment  Co..   Ltd. — The 

dire'^tors.  sub-'^'ct  to  the  completion  of  the  audit,  recommend  the 
following  dividends  for  the  year  ended  May  31st:  Ordinary  shares, 
the  full  dividend  of  2s.  per  share,  being  10  per  cent,  per  annum  on 
the  capital  paid  up  :  deferreil  shares,  a  dividend  of  tul.  per  share. 
Both  are  subject  to  deduction  of  income-tax.  It  is  proposed  to  add 
£3.075  to  the  contingencies  fund,  raising  the  amount  standing  to 
the  credit  thereof  to  £82.000,  carrying  forward  £2,726. 

Canadian  General   Electric  Co. — The  directors  have 

declared  a  quarterly  dividend  on  the  common  stock  for  the  three 
months  to  June  30th  at  the  rate  of  7  per  cent,  per  annum. 

Globe  Telefrraph  and  Trust  Co..  Ltd. — The  directors 

have  declared  final  dividends  of  38.  per  share  on  the  preference 
and  68.  on  the  ordinary  shares.     £28,0*.X»  is  carried  forward. 

Siemens    Brothers  &  Co.,  Ltd. — The   directors  have 

declared  a  dividend  of  4  per  cent,  (43.  per  share)  for  the  year  ended 
December  31st,  1911.  The  annual  meeting  was  held  yesterday  in 
London. 
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United  Electric  Tramways  of  91oiitevideo.  Ltd. 

The  directors'  report  for  the  year  ended  March  3l8t,  1912,  gives 
the  following  table  of  results  of  the  operation  of  the  tramways  for 
the  year  to  October  31st,  li>ll  : — 


1910-11. 


1909-10. 


Increase. 


Gross  receipts 

OperatiDg  expenses 

si, 403,200 
79), 692 

$1,315,955 
731,994 

$583,961 

.i-124,247 

$87,245 
62,698 

Net  receipts        

At  Exchange  of  $47  to  the  £ 

$608,508 

£129,470 

34,662,138 
6,358,057 

$24,547 
jE5,223 

Passengers  carried 
Car-miles  run 

32,474,355 
6,185,737 

2,187.783 
172,320 

Percentage  of  operating 
penses  to  gross  receipts 


56-63 


55'62 


1-01 


The  results  are  considered  satisfactory  when  account  is  taken  of 
the  loss  of  traffic  and  increase  in  workings  expenses  arising  out  of 
the  disturbances  in  May,  1911.  The  increase  in  rates  of  wages 
granted  by  the  company  came  into  operation  during  the  second 
half  of  the  year,  and  the  efifect  of  the  permanent  addition  to  the 
labour  charges  is  not  fully  shown  in  the  above  figures. 

The  extension  of  the  lines  to  the  suburb  of  Maldonado  was  completed  during 
the  year,  and  a  further  extension  of  approximately  two  miles  from  the  existing 
terminus  at  Colon  is  now  being  constructed.  The  latter  extension  completes 
the  lines  required  by  the  company's  concessions.  The  enlargement  of  the 
hotel  at  Pocitos  was  finished  by  the  end  of  1911,  in  time  for  the  summer  seaeoii, 
but  after  the  closing  of  the  accounts  for  the  year.  The  growth  of  the  business 
has  necessitated  the  provision  of  larger  premises  for  the  administration  and 
office  staff,  and  the  company  are  erecting  a  new  building  for  this  purpose  in 
one  of  the  principal  streets  in  Montevideo.  Part  of  the  building  will  be 
occupied  by  the  offices  of  the  company,  the  remainder  being  let  as  public 
offices.  The  large  increase  in  the  volume  of  traffic  has  made  it  essential  to 
provide  additional  rolling  stock,  and  25  new  cars  have  recently  been  ordered 
for  delivery  in  Montevideo  in  time  for  the  next  summer  season.  It  is  antici- 
pated that  further  expenditure  will  be  required  in  the  near  future  for  the  ■ 
extension  of  the  power  plant. 

The  amount  received  from  La  Sociedad  Comercial  de  Montevideo 
in  respect  of  dividend  and  interest  was  £126.544.  The  profit  and 
loss  account  for  the  year,  after  providing  for  administration 
expenses  and  charging  £44,.575  for  debenture  interest,  shows  a 
credit  balance  of  £79,178.  To  this  must  be  added  the  balance  of 
£13,755  brought  forward  from  last  year,  making  a  total  to  be  dealt 
with  of  £92,933.  There  has  been  set  aside  for  the  purpose  of  the 
debenture  stock  redemption  fund  £2,675,  and  transferred  to 
renewals  and  contingency  account  £25,000.  The  preference  divi- 
dend of  6  per  cent,  per  annum  and  one  of  8  per  cent,  per  annum  on 
the  ordinary  shares,  leave  £13,467  to  be  carried  forward.  The 
meeting  is  called  for  to-day  at  Winchester  House,  E.C. 
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Lamp  connected. 

Revenue 
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33,735 
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70,710 
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Woking  Electric  Supply  Co.,  Ltd. 

A  OOOD  deal  of  fault-finding  was  indulged  in  by  shareholders  at 
the  annual  meeting  of  this  company  on  Saturday  afternoon,  arising 
from  the  fact  that  the  dividend  on  the  ordinary  shares  had  dropped 
from  5  per  cent,  to  nil.     Mr.  John  Ashby  (chairman)  presided. 

The  directors  reported  that  the  revenue  for  1911  was  £14,475, 
and  the  expenditure  connected  with  the  generation  and  distribution 
and  management  £7,666,  leaving  a  balance  on  the  year's  working 
of  £6,809,  plus  £499  brought  forward  and  £61  income-tax 
accumulations,  making  a  total  of  £7,370.  This  they  proposed  to 
appropriate  as  follows: — Interest  on  the  4 j  per  cent,  debentures, 
£2,176  ;  interest  on  temporary  loans,  £853  ;  dividend  on  the  6  per 
cent,  cumulative  shares,  £2,361  ;  depreciation  and  renewals  fund, 
£1,250;  reduction  of  various  capital  expenses,  £166;  leaving  a 
balance  to  be  carried  to  the  net  revenue  account  of  £562.  Progress 
during  the  past  six  years  had  been  as  follows  :  — 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

During  the*  ear  the  directors  had  issued  £400  4 J  per  cent, 
debenture  stock,  and  £2,030  6  per  cent,  cumulative  preference 
shares,  and,  owing  to  the  continuous  growth  of  business,  they  were 
looking  towards  issuing  further  debenture  stock,  preference  and 
ordinary  shares.  The  capital  expenditure  to  date  nad  been 
£130,701,  and  during  the  past  year  6i  miles  of  cable  had  been 
laid.  The  sale  of  apparatus  for  domestic  purposes  showed  a  steady 
advance. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said  the 
increase  of  £349  in  the  revenue,  as  compared  with  1910,  occurred 
mainly  during  the  latter  part  of  the  year.  It  was  not  till  then 
that  they  really  overtook  the  loss  that  had  been  occasioned  by 
the  introduction  in  1909  of  the  metal-filament  lamp.  The  sugges- 
tion had  been  made  that  they  should  increase  the  price  of  current, 
but  the  directors  decided  that  this  would  not  be  wise.  Referring 
to  the  continued  growth  of  business,  the  speaker  said  the  company 
delivered  13,042  units' for  the  week  ending  the  6th  inst.,  as  against 
10,611  for  the  corresponding  week  last  year.  Owing  to  the  railway 
strike,  coal  cost  £265  more  last  year  than  in  1910,  and  rates  and 
taxes  were  up  £65.  They  were  still  experiencing  trouble  in  regard 
to  their  coal  supply,  and  the  directors  had  come  to  the  conclusion 
that  it  would  be  to  the  advantage  of  the  company  if  they  partly 
replaced  coal  with  oil,  and  introduced  the  Diesel  engine  into  their 
works.  They  had  asked  their  f-olleague,  Mr.  Bowden,  to  look  into 
the  matter,  and  if  hii  report  was  satisfactory,  they  would  probably 
put  down  an  engine  of  this  type,  for  which  £2,000  or  £3,000 
further  capital  would  be  required 


Mb.  Strathebn  said  it  seemed  very  strange  that,  with  an 
increasing  revenue,  the  company  should  be  unable  to  pay  any 
dividend  this  year  on  its  ordinary  shares  after  paying  5  per  cent. 
Was  that  office  and  shop  a  financial  success  or  otherwise  .'  And 
why  were  the  other  premises  vacated  when  the  directors  knew 
the  metal-filament  lamp  was  going  to  affect  the  company 
adversely  .'  He  suggested  that  there  was  something  wrong  with 
the  management,  and  that  the  sooner  they  got  the  late  manager 
reinstated  the  better. 

Mr.  Berry  asked  if  the  increase  of  £349  in  the  revenue  was  the 
result  of  the  6^  miles  extension  of  cables,  because  if  so  it  did  not 
seem  a  very  profitable  investment. 

Dr.  Wyatt-Smith  said  that  nearly  all  the  neighbouring  com- 
panies were  doing  better  than  they  were,  and  Guildford  was  paying 
5  per  cent.  That  company  seemed  everlastingly  to  have  been  try- 
ing for  new  business  when  they  did  not  make  good  business  of  that 
at  hand.  By  endeavouring  to  run  the  concern  without  a  technical 
manager  they  were  making  themselves  a  laughing-stock.  He  was 
told  that  their  machinery  was  antiquated,  and  that  they  ought  to 
have  had  a  Diesel  engine  years  ago.  By  opening  the  shop  and 
competing  with  local  tradesmen,  they  had  made  powerful  enemies, 
and,  if  proper  accounts  were  submitted,  he  believed  they  would  show 
a  loss.  After  15  years'  working  the  company  ought  to  show  at 
least  some  dividend  on  its  ordinary  shares. 

Mr.  Savage  asked  who  was  managing  the  concern  now.  and 
what  were  his  qualifications  .'  It  seemed  to  him  that  if  things 
were  to  improve,  they  must  have  a  shrewd  and  far-seeing  manager. 

In  reply,  the  Chairman  agreed  that  it  was  hard  that  the 
ordinary  shareholders  should  get  nothing  this  year,  but  pointed 
out  that  75  per  cent,  of  the  ordinary  shares  were  held  by  the 
directors,  who,  while  dissatisfied  at  getting  no  dividend  now,  were 
fairly  satisfied  as  to  the  future.  Those  premises,  in  the  opinion  of 
the  board,  were  quite  a  success,  and  had  answered  all  their 
expectations.  They  sold  a  great  deal  of  apparatus  which  increased 
their  output  of  current.  With  regard  to  management,  in  the  place 
of  their  late  manager,  they  now  had  three  superintendents,  one  at 
the  works,  one  for  the  mains,  and  another  for  wiring  :  and,  in  the 
opinion  of  the  directors,  this  arrangement  was  working  very  satis- 
factorily. Moreover,  they  had  on  the  board  the  general  manager 
of  one  of  the  largest  electric  light  works  in  London. 

Mr.  Savage  :  Were  these  officials  with  the  company  while  Mr, 
McLean  was  manager  ? — The  Chairman  :  Yes,  but  not  in  their 
present  capacity. 

Proceeding,  the  Chairman  said  the  existing  machinery  was  of 
the  most  up-to-date  type,  and  it  took  12  months  for  new  cable  to 
earn  money. 

Mr.  Strathern  wished  to  move  that  discount  on  promptly-paid 
bills  be  discontinued. 

Mr.  Kilby  :  That  is  virtually  raising  the  price  of  current. 

The  Chairman  said  the  matter  was  one  for  the  director?.  He 
would  sooner  reduce  the  price  than  raise  it. 

The  report  and  accounts  were  then  adopteck 


Marconi  Wireless  TelegiapL  Co.,  Ltd. 

The  directors,  in  submitting  their  report  for  the  year  ending 
December  31st,  1911,  deal  also  with  the  important  developments  of 
the  first  five  months  of  this  year.  A  circular  issued  in  March  stated 
that  satisfactory  terms  had  been  settled  between  the  Po^l master- 
General  and  the  company  for  the  construction  of  all  the  long- 
distance wireless  stations  required  within  the  next  few  years  for 
the  Imperial  wireless  scheme.  Ten  per  cent,  of  the  gross  receipts 
of  so  important  a  commercial  telegraphic  service  must  represent 
to  this  company  a  very  considerable  revenue  for  many  years  to 
come.  All  the  stations  to  be  erected  under  this  Imperial  scheme 
will  be  fitted  with  the  latest  duplex  invention  of  Mr.  Marconi,  and 
also  with  apparatus  for  automatic  transmission  and  reception, 
under  which  conditions  the  company  guarantees  a  speed  of  not  less 
than  50  words  per  minute,  which  under  favourable  conditions 
should  be  considerably  exceeded.  All  the  long-distance  commercial 
stations  which  the  company  will  be  erecting  in  the  future  will  be 
fitted  with  similar  apparatus  for  automatic  transmission  and 
reception. 

During  1911  the  gross  trading  profit  amounted  to  £214,407,  as 
compared  with  £127,453  for  1910,  and  the  net  profit  was  £141.717, 
as  compared  with  £60,513.  But  for  the  fact  that  the  company's 
business  completely  outgrew  the  capacity  of  its  Chelmsford  works, 
delaying  the  completion  until  this  year  of  much  of  the  work 
pertaining  to  1911,  the  figures  would  have  been  even  more  satis- 
factory. The  amount  due  from  the  Marconi  Wireless  Telegraph 
Co.  of  Canada,  Ltd.,  was  reduced  during  1911  from  £163,866  to 
£78,588.  This  figure  is  likely  to  be  increased  during  1912,  as  this 
company  will  render  for  the  present  the  financial  assistance  which 
is  required  by  the  Canadian  company  for  its  development.  In  the 
balance-sheet  "  patents  and  shares  in  associated  companies "  are 
again  taken  into  account  at  their  cost  price,  with  the  exception  of 
Spanish  shares,  which  are  taken  at  their  par  value.  The  company's 
shareholdings  have  been  reduced  by  the  sale  of  50,000  Canadian 
shares  at  15s.  per  share,  and  the  redemption  by  the  International 
company  of  £40,000  debentures  at  par,  and  increased  by  the 
addition  of  Spanish,  Russian,  and  French  shares.  The  company 
now  holds  shares  in  associated  companies  of  a  total  par  value  of 
£2,074,724,  many  of  which  are  quoted  at  a  premium. 

The  new  250,000  ordinary  shares  of  £1  each  were  issued  at  £1 
per  share  premium,  of  which  £99,072  was  paid  during  1911,  the 
balance  falling  due  on  or  before  June  1st,  1912,  thus  increasing  the 
premium  account  to  the  end  of  1911  to  £105,702,  which  figure  in 
the  next  balance-sheet  will  be  increased  to  £256,630.  To  the 
extent  of  three-quarters  of  the  issue  these  shares  were  offered  to 
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the  Bhareholders  ;  the  remaininpr  25  per  cent,  were  dealt  with  at 
the  Baine  price  and  served  to  guarantee  the  iHnue  without  coat  to 
the  company.  The  acquisition  of  the  patents  of  the  Lo<lj?e- 
Muirhead  Syndicate  has  further  strengthened  the  company's  pat<;nt 
position. 

In  October  la.st  the  control  of  the  Russian  Company  of  Wireless 
Telepraphw  and  Telephones  was  acquired,  and,  it  is  expected,  will 
commence  to  pay  substantial  dividends  in  the  early  future. 

The  Compania  Nacional  de  TelegraHa  sin  Hilos  has  completed  its 
first  chain  of  stations. 

The  company  entered  into  an  engagement  to  obtain  a  quotation 
and  settlement  in  the  shares  of  the  Compania  Xacional  de  Tele- 
grafia  sin  Hilos.  Owing,  however,  to  the  difficulties  which  arose 
through  the  shares  of  that  company  being  500  pesetas  each,  the 
Spanish  and  (General  Wireless  Trust,  Ltd..  was  formed,  enabling 
those  who  eo  desired  to  convert  their  shares  in  the  Spanish  company 
into  shares  of  £1  each  in  the  Trust  company,  facilitating  the 
fulfilment  by  the  company  of  its  obligations. 

The  Belgian  company  has  declared  a  dividend  for  the  year  ending 
December,  I'Jl  1,  amounting  to  50  fr.  per  capital  share(10  per  cent.), 
and  21  fr.  per  founder's  share. 

The  French  company  has  declared  a  dividend  for  the  past  year 
at  the  rate  of  .")  per  cent,  per  annum. 

The  Marconi  International  Marine  Communication  Co.,  Ltd.,  is 
about  to  declare  a  dividend  at  an  increased  rate  for  the  year  ending 
December  31st,  IDll. 

The  Deutsche  Betriebsgesellschaft  fur  Drahtlose  Telegraphic 
m.b.H.  (Debeg),  in  which  this  company  is  interested  through  its 
Belgian  company,  has  declared  its  first  dividend  of  4  per  cent,  for 
the  year  ending  September  ;!0th,  I'.Hl. 

The  Marconi  Wireless  Telegraph  Co.,  of  Canada,  continues  to 
show  satisfactory  progress.  Negotiations  for  a  further  contract 
with  the  Government  have  been  pending  for  some  time.  The  terms 
have  now  been  practically  agreed,  and  the  contract  is  likely  to  be 
executed  at  an  early  date. 

Circumstances  have  delayed  somewhat  the  proposed  developments 
of  the  Argentine  company.  A  representative  of  this  company, 
however,  is  now  in  Buenos  Ayres. 

Progress  of  the  greatest  importance  has  been  made  in  the  United  States  of 
America.  For  some  years  past  the  American  company  was  able  to  transact 
but  a  comparatively  small  business  owing  to  the  severe  competition  to  which  it 
was  submitted  by  the  United  Wireless  Telegraph  Co.  The  business  methods 
adopted  by  that  company  were  such  as  to  render  effective  competition 
impossible  unless  business  were  to  be  conducted  at  a  substantial  loss.  There 
was,  however,  no  doulit  that  the  Unitpd  Wireless  Co.  was  infringing  the 
patents  of  this  company,  and  proceedings  at  law  were  therefore  commenced. 
The  chairman  and  managing  director  proceeded  to  New  York,  accompanied  by 
Mr.  James  Swinburne,  P.R.S.,  to  give  evidence  on  behalf  of  the  American 
company,  the  case  having  been  fixed  by  the  Judf;e  to  be  heard  on  March  25th, 
Following  the  prosecution  and  subsequent  conviction  of  the  directors  of  the 
United  Wireless  Telegraph  Co.,  the  business  was  being  conducted  by  trustees 
under  the  Court,  pending  the  completion  of  the  arrangements  which  were  in 
course  by  a  shareholders'  re-organisation  committee.  As  a  result  of  negotia- 
tions, agreements  were  eventually  entered  into  by  which  this  company 
acquired  the  whole  of  the  tangible  assets  both  in  and  out  of  the  United  States 
of  the  United  Wireless  Telegraph  Co,  These  assets  in  so  far  as  they  related  to 
the  United  States  of  America,  were  re-sold  to  the  Marconi  Wireless  Telegraph 
Co.  of  America.  The  United  Wireless  Telegraph  Co.  acknowledging  the 
validity  ot  the  Marconipatents,  and  admitting  the  infringement,  judgment  and 
a  perpetual  injunction  were  granted  by  the  Couri,  The  business  is  now  being 
directed  by  the  Marconi  Wireless  Telegraph  Co.  of  America,  and  for  their 
account  as  and  from  March  31st  last.  Arrangements  are  in  progress  for  the 
transfer  to  this  company  of  the  property  out  of  the  U.S. A,  possessed  by  the 
United  Wireless  Telegraph  Co.,  and  judgment  by  consent  in  favour  of  this 
company  will  be  taken  in  the  actions  pending  against  the  United  Wireless 
Telegraph  Co.  in  our  High  Courts  of  Justice.  The  satisfactory  ending  of  this 
litigation  together  with  the  acquisition  of  the  tangible  assets  of  the  United 
Wireless  Telegraph  Co.  is  of  the  greatest  importance.  It  should  at  once  con- 
vert the  business  of  the  American  company  into  one  of  considerable  magnitude, 
controlling  all  the  coast  stations  of  importance  on  both  the  east  and  west 
coasts,  besides  practically  trie  whole  of  the  American  Mercantile  Marine  at 
present  fitted  with  wireless  telegraphic  installations.  It  may  be  reasonably 
anticipated  that  this  business  alone  should  prove  sufficiently  remunerative  to 
enable  the  payment  of  dividends  even  upon  the  largely  increased  capital.  A 
considerable  impetus,  however,  to  the  ship  and  shore  business  in  the  United 
States  is  to  be  expected  from  recent  events  by  the  extension  of  the  scope  of 
the  existing  law  rendering  wireless  telegraphy  compnlsory  upon  practically 
all  vessels. 

During  the  visit  of  the  chairman  and  managing  director  to  New 
York,  a  further  agreement  of  great  significance  and  importance  was 
entered  into  with  the  Western  Union  Telegraph  Co.  and  the  Great 
North-Western  Telegraph  Co.  This  agreement,  inttr  alia,  furnishes 
the  Marconi  Co.  with  some  25,000  telegraph  stations  for  the 
delivery  and  despatch  of  Marconigrams  throughout  the  United  States 
and  Canada.  The  agreement  enables  this  company  in  conjunction 
with  the  American  company  immediately  to  embark  upon  the 
erection  of  the  stations  which  will  open  up  by  wireless  improved 
and  cheaper  telegraph  services  to  all  these  parts  of  the  world, 
fulfilling  an  important  section  of  this  company's  programme. 

The  stations  to  be  constructed  by  the  American  company  neces- 
sitate a  large  expenditure.  It  was,  therefore,  resolved  to  increase 
the  capital  of  the  American  company  to  $10,000,000,  and  to  split 
the  existing  shares  of  $26  into  shares  of  $5  each.  By  the  laws  of 
the  State  of  New  Jersey,  any  increase  of  capital  must  in  the  first 
instance  be  offered  to  shareholders.  It  was  not  contemplated  that 
the  shareholders  would  have  taken  more  than  a  small  proportion  of 
the  total  number,  and  this  company  had  undertaken  to  place  what- 
ever number  of  shares  there  remained  unsubscribed.  The  total 
$7,000,000  was.  however,  subscribed  in  cash,  and  is  available  for 
the  construction  of  a  large  number  of  stations  and  the  development 
of  a  very  extensive  telegraph  service. 

Arrangements  are  now  in  progress,  and  the  work  will  be  carried 
out  as  expeditiously  as  possible,  for  the  construction  of  stations 
placing  this  country  in  direct  communication  with  New  York, 
instead  of,  as  at  present,  passing  through  the  company's  station  at 
Glace  Bay,  for  the  construction  of  stations  at  San  Francisco  com- 
municating through  the  Hawaiian  Islands  to  the  Philippines,  China 
and  Japan,  and  from  New  York  south  to  Cuba,  Panama,  and,  sub- 
sequently, with  each  of  the  South  American  States.    Each  of  these 


stations  when  completed  shonld  ensore  to  the  American  company, 
&b  well  ail  to  this  company,  a  very  considerable  rerenae. 

An  important  contract  has  recently  been  entered  into,  provitiion- 
ally,  with  the  Portngueee  Government,  The  directors  hojje  to  be 
in  a  position  to  give  fuller  information  at  the  general  meeting. 

The  Coltano  Cltalyj  long-distance  station  was  opened  in  December 
of  last  year,  and  is  workini/  lunnt  satisfactorily  with  the  Italian 
♦  'olonies  on  the  East  <'oaHt  of  Africa. 

The  trans-Atlantic  service  has  continued  to  work  satiitfactorily. 
From  May  Ist,  r.tl2,  all  the  postal  telegraph  ofRcea  throughout  the 
United  Kingdom  have  been  opened  for  the  reception  of  metteeet. 
"  ria  Marconi."  to  any  part  of  the  United  .Stat««  of  America  and 
Canada.  The  company  hr  s  now  the  a»e  of  a  private  line  from 
eight  at  night  until  eight  in  the  morning,  by  which  it  is  able  to 
send  its  messages  directly  from  its  office  in  the  .^trand  to  the 
Clifden  station,  thus  materially  curtailing  the  delays  which  occur 
on  the  landlines.  It  is  hoped  that  the  use  of  a  private  line  in  the 
day  time  vill  be  obtained  shortly.  There  has  been  a  considerable 
increase  in  tiie  number  of  commercial  messages  and  in  Frees  work, 
many  thousands  of  words  being  dispatched  every  day  from  London 
to  the  New  York  Press. 

The  successful  development  of  the  company  has  brought  into 
prominence  a  large  number  of  inventions  and  patents  in  connection 
with  wireless  telegraphy,  most  of  which,  if  not  ail.  are  first  offered 
to  this  company.  A  staff  of  able  engineers,  under  the  direction  <A 
Mr.  Marconi,  are  uuployed  in  examining  carefully  every  pateTit 
specification  which  has  any  connection  with  wireless  telegraphy, 
and  a  practical  test  is  made  of  every  device  or  system  for  which 
patent  application  is  made,  or  which  is  submitted  to  this  office. 

The  company  makes  a  point  of  keeping  itself  very  well  informed 
in  these  matters,  and  is  at  all  times  prepared  to  pay  reasonably  for 
anything  new  and  of  value  which  comes  to  its  notice. 

It  has  entered  into  arrangements  by  which  it  obtains  the  sole 
rights  of  the  world  of  the  wireless  compass  invented  by  Messrs. 
Bellini  &  Tosi.  This  invention  will  be  worked  in  conjunction  with 
existing  wireless  telegraphic  installations  on  board  ships,  and  will 
define  the  position  of  an  approaching  ship  or  of  land  in  a  dense  fog, 
thus  eliminating  a  further  danger,  and,  perhaps,  one  of  the  greatest 
to  which  navigation  is  subjec^^ed.  Active  steps  are  now  being  taken 
for  the  commercial  development  of  this  process. 

Since  the  last  report  further  valuable  patents  tending  to  further 
perfect  wirelpss  telegraphy  have  been  applied  for  by  Mr.  Marconi 
on  behalf  of  this  company. 

The  report  refers  to  the  'Jltanic  disaster,  which,  it  say*i,  brings  us 
nearer  to  the  day  when  ships  of  every  nation  will  be  compelled  to 
carry  wireless  telegraph  apparatus.  The  report  continues  :  It  may 
not  be  out  of  place  here  to  refer  to  the  general  fallacy  of  which 
one  has  heard  so  much  in  recent  times  respecting  the  so-called 
tapping  of  wireless  messages,  and  to  remind  shareholders  that, 
under  the  Berlin  Convention  of  lHOfi.  it  was  agreed  by  all  the 
nations  who  are  adherents  to  that  Convention,  that  ships  at  sea 
must  be  at  attention  on  a  wave-length  of  300  m.,  and  that  con- 
versations between  ships  at  sea  and  coast  stations  shall  be  carried 
on  by  the  use  of  wave-lengths  of  either  300  or  600  m.  The  very 
object  of  this  international  law  is  that  in  case  of  distress  or  other- 
wise every  ship  at  sea  shall  be  capable  of  calling  or  being  called  by 
any  other  ship  at  sea  or  any  coast  station,  thus,  every  ship  is 
necessarily  able  to  overhear  any  other  vessel  or  station  within 
range.  This,  however,  applies  to  ship  communications  only.  Mr. 
Marconi's  famous  No.  7,777  patent  enables  stations  to  tune  to  any 
wave-length  by  simple  means,  and  only  stations  tuned  to  the  same 
wave-length  can  communicate  together. 

Owing  to  the  continuous  and  considerable  development  of  the 
company's  business,  the  Chelmsford  factory  has  been  kept  at  work 
night  and  day,  but  has  proved  totally  incapable  of  coping  with  the 
continued  increase  of  business.  The  directors  have  found  it  there- 
fore incumbent  upon  them  tn  purchase  some  10  acres  of  freehold 
land  close  to  the  Great  Eastern  Railway,  and  erect  thereon  new 
works  capable  of  the  output  which  is  required  of  them.  The 
machinery  is  now  in  course  of  being  installed,  and  it  is  hoped 
within  a  few  days  to  be  in  full  occupation. 

During  last  year  interim  dividends  were  declared  at  the  end  of 
June  and  the  end  of  December  amounting  in  all  to  7  per  cent,  on 
the  preference  shares  and  10  per  cent,  upon  the  ordinary  shares. 
The  directors  recommend  the  payment  of  a  final  dividend  of  10  per 
cent,  for  the  year  1911,  to  which  all  classes  of  shares  will  be 
entitled.  The  directors  will  continue  the  p'-licy  adopted  last  year 
of  declaring  interim  dividends  pending  the  preparation  of  the 
balance  sheet,  and  in  view  of  the  fact  that  the  actual  business  in 
hand  at  this  time  last  year  was  represented  by  orders  amounting  to 
£254,000,  whereas  to-day  the  amount  considerably  exceeds 
£1,000,000,  the  directors  feel  that  they  will  be  adopting  a  sufficiently 
consurvative  policy  in  declaring  7  per  per  cent,  on  the  preference 
shares  and  a  first  interim  dividend  of  10  per  cent,  on  the  ordinary 
shares  as  against  the  5  per  cent,  of  last  year,  thus  leaving  preference 
and  ordin.iry  shares  to  participate  equally  in  all  further  distribc* 
tions  for  the  current  year. 


STOCKS    AND    SHARES. 


Tuesday  ETening, 
Once  more  the  railway  position  has  dominated  a  good  many  of  the 
markets  in  the  Stock  Exchange,  and  the  shadow  of  the  transport 
strike  hangs   over   everything.     Writing  on   Tuesday  night,  it  is 
difficult  to  do    more  than  generalise,  and  to  refer  to  the  gfrave 
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uneasiness  which  still  exists.  The  Stock  Exchange,  however 
hopes  that  the  masters  will  make  a  firm  stand,  and  see  the  thin); 
through.  Even  members  known  to  have  Socialistic  sympathies 
hnve  been  heard  to  endorse  this  view,  on  the  ground  that  a 
straight  tight  to  a  finish  is  better  than  a  constant  series  of  out- 
breaks to  which  there  seems  to  be  no  finality.  In  the  meantime, 
however,  uncertainty  makes  for  decreased  business  and  sagging 
prices.  The  wonder  is  that  quotations  have  not  given  way  much 
more  in  the  circumstances. 

The  Home  Railway  market  is  reasonably  firm,  considering  all 
things.  A  smart  drop  in  Brighton  Deferred  was  partially 
recovered,  and  it  is  understood  that  underwriters  of  the  new  issue 
— the  money  being  required  mainly  for  the  purpose  of  further 
electrification — were  relieved  of  their  responsibilities.  Districts 
suffered  a  sharp  setback,  the  price  falling  a  couple  of  points 
regaining  i  later.  Underground  Electric  Railways  fell  i,  and  the 
income  bonds  1.  while  Metropolitans  went  back  IjJ,  although  the 
Surplvis  Lands  stock  gained  a  point.  Central  London  issues  lost 
part  of  their  previous  weeks  recovery  :  (^ity  and  South  London 
added  1  to  its  earlier  4 -point  rise.  There  has  been  further  demand 
for  London  United  Tramways  Preference,  and  the  price  gained  -J. 
^:«0n  the  other  hand,  British  Electric  Tractions  are  dull,  falls  of  1 
being  recorded  in  the  Deferred  stock  and  in  the  7  per  cent.  Pre- 
ferred. East  Londons  from  8J  fell  back  to  8,  from  which  there 
was  a  slight  rally. 

The  shrinkages  that  have  occurred  in  most  of  the  speculative 
departments  during  the  past  few  weeks  are  making  their  influence 
felt  in  some  of  the  investment  markets  as  well,  the  invariable  result 
of  over-speculation  being  that  holders  of  sound  securities  have  to 
realise  some  of  them  in  order  to  meet  their  differences.  For  this 
cause,  there  is  a  certain  amount  of  weakening  in  a  few  of  the 
English  Electricity  Supply  shares,  although  the  effect  on  prices  is 
comparatively  small.  Falls  of  £2  in  City  of  London  Ordinary  and 
of  £1  in  the  Preference  are  the  result  of  sales  by  tired  bulls,  who 
bought  the  shares  originally  in  the  hope  of  much  higher  prices 
being  reached.  Incidentally,  exception  may  betaken  to  the  practice 
of  sending  out  these  two  quotations  with  a  margin  of  £2  between 
buying  and  selling  prices,  inasmuch  as  there  is  almost  always  a 
margin  of  no  more  than  10s. — at  all  events,  in  the  case  of  the 
Ordinary.  This,  however,  by  the  way.  Amongst  the  other  shares, 
London  Electrics  are  down  to  30s.  middle,  which  makes  it  look  as 
though  our  surmise  of  a  possible  overhanging  block  of  shares  may 
be  near  the  mark.  Westminsters  eased  off  to  the  extent  of  },  but 
Counties  are  very  steady.  In  such  times  of  unsettlement  as  these, 
it  is  impossible  to  expect  any  market  to  go  ahead  with  any  degree  of 
assurance. 

The  demand  for  Anglo-Argentine  Tramways,  which  has  recently 
raised  the  prices  of  the  first  Preference  and  the  Debenture  stocks,  is 
now  being  turned  to  the  company's  second  Preference,  a  further 
rise  of  t";;  being  scored  this  week.  The  4  per  cent.  Debenture  rose  1, 
but  the  5  per  cent,  lost  an  equal  amount.  The  Mexican  group  is 
unusually  quiet,  prices  showing  very  little  change.  Rio  Trams 
went  back  li  on  sales  by  some  of  the  speculators  with  big  profits  to 
take,  but  further  buyers  came  along,  and  put  up  the  price  2  points. 
Sao  Paulo  Trams,  after  their  huge  rise,  receded  2.  Mexico  Trams 
fell  1 ,  but  the  Mexican  Light  and  Power  issues  are  firm,  and  Monterey 
Debenture  hardened  a  little.  As  a  reflex  to  the  insurrection  diffi- 
culties in  Mexico,  Cuba  has  also  developed  a  revolution,  and 
although  the  matter  seems  to  be  very  much  a  storm  in  a  tea-cup  so 
far,  the  stocks  and  shares  of  companies  operating  in  Cuba  are 
mostly  weak,  which  has  its  effect  upon  other  things  as  well. 
British  Columbia  Electric  Preferred  went  back  2  after  its  rise  of 
last  week.  Madras  Tramways  Debenture  is  1  to  the  good.  An 
important  scheme  is  on  foot  in  regard  to  certain  of  the  tramway 
companies  in  the  Argentine  Republic,  but  to  mention  details  at 
present  would  be  premature. 

Telegraph  descriptions  are  little  moved  by  the  considerations 
which  have  made  other  markets  weak.  Eastern  Ordinary  went 
back  a  point,  but  Anglo-Americans  are  good.  American  Telephone 
and  Telegraph  put  on  i,  i*nd  Anglo-American  Telegraph  Prelerred 
gained  the  same  amount.  To  give  an  idea  of  the  tenderness  of 
investment  shares,  it  may  be  mentioned  that  Western  Telegraphs 
fell  i  on  the  sale  of  no  more  than  30  shares.  West  Coast  of 
American  Debentures  are  firmer,  but  West  India  and  Panama 
Ordinary  receded  a  little. 

Marconis  are  jumping  about  in  their  usual  volatile  style.  The 
report  which  came  out  this  week  has  been  received  with  mixed 
feelings,  possibly  because  the  figures  are  so  vast  that  it  is  difficult 
to  gain  a  fair  view  of  them.  At  first  the  price  went  down,  and  on 
the  week  the  loss  amounts  to  17s.  6d.,  both  as  regards  the  Ordinary 
and  Preference.  So  far  as  the  former  are  concerned,  the  present 
price  of  5 J  appears  to  be  full  value,  as  things  stand  now,  and  the 
7  per  cent.  Participating  Preference  at  5  middle  look  much  the 
better  bargain  of  the  two.  Canadian  Marconis  went  back  to  23s.  6d. 
and  Americans  to  U;;,  the  special  settlement  in  the  last-named 
having  been  officially  fixed  for  the  20th  inst. 

The  opening  of  the  arbitration  between  the  National  Telephone 
Company  and  the  Government  resulted  in  a  loss  of  2i  in  the  price 
of  the  company's  Deferred  stock.  The  claim  of  £20,000,000  is 
regarded  by  some  people  as  a  good  round  sum,  pretty  to  talk  about, 
but  not  at  all  likely  to  be  realised.  The  company's  Third  Preference 
shares,  however,  are  -^q  higher. 

Manufacturing  issues  are  mainly  quiet.  British  Thomson- 
Honstoii  Debenture  has  risen  3  points,  while  British  Westinghouse 
deacriptions  are  easier.  The  bubstantial  rise  in  the  price  of  copper 
has  had  no  influence  upon  industrial  shares  ;  and  the  Rubber  share 
market  la  daU,  without  there  being  much  pressure  to  sell. 
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Receipts (or 

No. 

Route 

Locality. 

night 

the 

of 

Total  to  date. 

miles 

ended. 

lortnight. 

wks. 

open. 

£ 

£* 

£ 

£* 

Inc. 

Aberdeen     .. 

June    3 

3,186 

-     19 

14-4 

Ayr 

„      8 

621 

-     16 

'b 

i,m 

-    "87 

8 

IBath 

May  29 

2,112 

+  1,189 

22 

18,085 

+  1,692 

14-75 

Birkenhead.. 

June    9 

2,531 

-     .52 

10 

11,201 

-      587 

18-68 

,, 

Birmingham  Corp. 

„      1 

22,871 

-1-8.476 

9 

94,793 

+  28,198 

57-17 

• . 

Blackburn   . . 

.,      5 

2,764 

-     95 

10 

12,395 

-       98 

14-62 

.  * 

Blackpool  Corp.    . . 

..      6 

5,528 

-t- 1,932 

li,117 

+  2,248 

11-87 

Blackpool-Fleetw'd 

,.      8 

2,768 

—   615 

22 

10,311 

+      535 

8 

. . 

Bournemouth 

,.      5 

4,117 

+    174 

9? 

17,502 

+      762 

21-95 

Bradford      . . 

..      1 

12,82  S 

-I-M88 

9 

51,377 

+  1,014 

66 

i-'a 

Brighton 

„      9 

2,155 

-    250 

10 

9,913 

-     531 

9-5 

•  • 

Bristol 

„      7 

16,799 

-1-1,018 

149,273 

+ 12,894 

30-5 

Brit.  Elec.  Trao.  Co. 

Airdrie      . . 

May  81 

619 

+    150 

22 

6,225 

+  1,556 

3-65 

Barnsley  . . 

..    31 

414 

+      32 

8,571 

—     298 

,  , 

Barrow     . . 

„    ?1 

978 

+    894 

7,520 

+  2,058 

5-87 

Devonport 

„    31 

1,215 

+    184 

11,609 

+  1,770 

8-85 

Gateshead 

„    31 

2,215 

-1-      96 

It 

21,797 

-       51 

11-25 

Gravesend 

„    31 

508 

+      70 

n 

4,442 

+      295 

6-5 

Greenock.. 

,.    31 

1,781 

+      95 

}f 

16,600 

+  2,194 

7-25 

Hartlepool 

,.    31 

672 

+    104 

11 

5,432 

+      468 

6-72 

Kidderminster  . . 

„    31 

428 

-1-    203 

11 

2,313 

+      286 

,  ^ 

t  Leamington 

„    81 

499 

+    167 

»i 

3,429 

+      351 

,  , 

Merthyr   . . 

„    31 

487 

-1-      72 

II 

3,978 

—     280 

2-9 

Metropolitan 

„    31 

20,815 

+  I,9i9 

If 

189,492 

+  11,157 

22 

Middleton 

„    31 

815 

+      44 

t% 

6,833 

+        88 

8-5 

Mid.Joint  Com'tee 

„    31 

8,510 

-^2,860 

11 

68,732 

+  5,454 

,  , 

Oldham— Ashton 

„    31 

1,433 

+    241 

11 

12,9tJ0 

+  1,025 

9-18 

Peterborough    . . 

„    31 

316 

+      67 

II 

2,622 

+  1,025 

5-81 

Potteries  . . 

„    81 

4,202 

+    274 

II 

39,368 

—  2,157 

29 

Rothesay  . . 

,.    81 

406 

+      17 

11 

2,025 

+      111 

2-75 

Southport 

„    31 

867 

+    157 

11 

6,885 

+      235 

8-17 

S.  Metropolitan.. 

„    31 

2,482 

+    195 

17,711 

+      875 

Swansea   .. 

„    31 

2,762 

+    477 

)i 

23,976 

+      682 

ia-s 

Tynemouth 

„    31 

760 

+    260 

11 

4,035 

+      262 

3-75 

Weston-s-Mare  . . 

„    31 

493 

+    218 

11 

1,370 

+      185 

3 

t  Worcester 

,.    81 

735 

+    123 

II 

5,785 

+      151 

5-76 

Wrexham 

,.    31 

258 

+      47 

II 

2,327 

+      274 

,  , 

Yorks.  Wool.  Dist, 

„    31 

2,675 

+    359 

II 

23,022 

+      956 

17 

Miscellaneous    . . 

..    31 

572 

+      82 

11 

3,710 

+      220 

•- 

Burnley 

June    8 

3,063 

-1-      49 

•  • 

11-78 

«  • 

Burton-on-Trent  .. 

„      9 

598 

—     85 

io 

2,540 

—       20 

9-7 

Bury 

,.      9 

2,763 

-   117 

10 

13,470 

+          5 

22-5 

•  • 

1  Cardiff 

May  25 

2,a79 

—       2 

8 

16,646 

-  2,424 

17-35 

Chatham  and  Dist. 

June    6 

1.933 

—    205 

23 

18,481 

+        85 

14-98 

^^ 

Cork 

„      6 

1,098 

—    162 

23 

10,594 

—     202 

9-89 

Croydon 

May  81 

4,208 

-1-    492 

,  , 

14,475 

+      533 

11-6 

'75 

Darlington  .. 

June    8 

477 

-1-        6 

10 

2,161 

+        33 

4-87 

.  • 

Darwen 

,.      7 

602 

+        8 

10 

2,809 

+        52 

4-36 

Dover 

„      1 

535 

+      43 

9 

2,084 

-       27 

4-76 

Dublin 

,.      7 

11,944 

—1,765 

128,180 

+  6,724 

54-25 

East  Ham    . . 

„      8 

2,187 

—   236 

10 

10,668 

—         4 

7-87 

_^ 

Exeter 

,.      7 

774 

—     44 

10 

3,910 

—     216 

5-5 

Glasgow 

,.      8 

38,'776 

— 3,0L0 

1 

22,926 

—  1,073 

98 

•25 

Hastings 

„      6 

2,210 

—    341 

,  , 

,  , 

,  , 

19-3 

Huddersfleia 

„      8 

4,652 

—      40 

10 

19,899 

—     126 

29-6 

*i 

Hull 

„      8 

5,891 

+-      74 

10 

23,227 

—     694 

135 

1 

Ilkeston 

.,      6 

248 

-     62 

10 

828 

—     582 

t  Ipswich 

May  25 

439 

+      15 

8 

3,3i8 

+      122 

lO'B 

Kilmarnock.. 

June    1 

316 

-       9 

2 

431 

—        14 

4-25 

Lancashire  United 

,.      5 

8,327 

+    142 

23 

29,005 

—      254 

89 

Leeds 

„      8 

17.091 

—       41 

10 

77,175 

+  1,748 

112-7 

Leicester     . . 

,.      8 

5,751 

-     59 

,  , 

■  • 

•  • 

20 

Lelth 

:.  8 

1,326 

—     83 

3? 

2,333 

—        50 

8-72 

Liverpool    . . 

..      1 

25,461 

-H,387 

aif 

266,373 

+  12,468 

116 

tL.C.C 

May  29 

91,560 

+  1,447 

373,117 

+      172 

140-5 

i'-5 

London  United     . . 

June    8 

16,480 

—1,744 

23 

140,158 

-  1,474 

,  , 

t  Ciowestoft  . . 

..      8 

153 

—    103 

86 

5,656 

—      227 

8-5 

Manchester 

8 

36,261 

+    395 

10 

168,646 

+  6,952 

105 

Newcastle    .. 

..      8 

8,467 

-   330 

,  , 

41,853 

-     761 

31-3 

t  Newport     . . 

.       1 

876 

+    122 

9 

6,041 

—      523 

7-25 

Uldham 

„      9 

4,077 

—     90 

11 

22,601 

+      230 

28 

Pontypridd  . , 

„      8 

728 

—   226 

10 

■      4,418 

—      947 

5-5 

Portsmouth.. 

!■      1 

4,876 

+    484 

9 

19,223 

+      601 

15-75 

Preston 

,.      5 

1,844 

-     61 

10 

8,101 

+      123 

10 

Rotberbam  . .        . . 

:,  5 

1,661 

+      62 

9? 

6,500 

—        14 

12 

Ball  ord 

>,    10 

11013 

—    522 

10 

52,276 

+  1,219 

41 

Sheffield      .. 

;.  u 

14,121) 

+    185 

,  . 

70,487 

+      261 

4U 

Bouihampton 
Soathend-on-Bea  .. 

„      5 

2,774 

—      34 

9 

11,706 

+      650 

11 

..    e 

1,847 

—    774 

10 

6,919 

+      960 

7 

Bontb  Shields 

!!    1 

1,386 

+     119 

9 

6,364 

+        86 

10-26 

Tyneslde      .. 

„      5 

1,118 

—    167 

23 

10,371 

+      346 

11 

Wallasey     . . 

„      8 

2,567 

—    112 

9^ 

10.983 

—     474 

8-72 

Walthamstow 

,.      8 

1,S41 

—    192 

10 

7,950 

—       16 

9 

West  Ham . . 

May  30 

6,003 

+    453 

8? 

23,912 

+      777 

16-46 

*i 

Wolverhampton   .. 

June    5 

2,515 

-     30 

10 

9,748 

+       35 

13-76 

1 

Cen.  London  Rly. . . 

,.      8 

8,797 

-1.025 

23 

106,8a'; 

—12,685 

6-83 

•  • 

City  &  8.  Lon.  Rly. 
Dublin-Lucan  Rly. 

-.      9 

5  984 

—    189 

23 

72,078 

—  4,586 

7-26 

•  • 

,.      7 

400 

+      11 

23 

2,969 

+        78 

7 

•  • 

G.N.  and  City  Rly. 

..      8 

3,162 

+    301 

23 

37,760 

+  2,865 

8-6 

•  • 

L'pool  Overh'd  Rly. 

.,      9 

3,486 

+    232 

,  , 

35,129 

+  2,280 

6-6 

•  • 

Llandudno-Col.  Bay 

,.      7 

1,001 

+    lb7 

27? 

5,126 

+      361 

65 

•  • 

Lond.  Eleo.Ry.  Co. 

.,      8 

27,450 

+    865 

23 

3i5,200 

+   4,490 

ai-as 

•  • 

Merse."  Railway    . . 

M       8 

4.484 

+     198 

23 

47,686 

+      201 

4-6 

•  • 

Metrojpolitan  Rly... 

„      9 

86,191 

+    202 

23 

881,087 

-  9,715 

26-76 

•  • 

Met.  District  Rly... 

H        8 

26,357 

+  2,471 

23 

288,915 

+ 13,170 

35 

•  • 

Anglo-Argentine    , . 

„       3 

101,955 

+  2,791 

1,133,558 

+  42,56d 

,  , 

•  • 

§Auokland   .. 

April    6 

17,472 

+  1,088 

,  , 

172,014 

■1-13,495 

38-8 

•  • 

Bombay  (B.B.T.)  . . 

May  10 

6,315 

+    239 

19 

57,740 

+  8,536 

•  • 

•  • 

SBrlsbane    .. 

,  , 

,  . 

•  • 

•  • 

Brit.  Columbia  Rly. 

•  • 

,  , 

^  , 

•  • 

•  - 

•  • 

•  • 

Calcutta 

June    8 

7,578 

+    154 

•  • 

•  • 

+  8,408 

•  • 

•  • 

Cape  Electric  T.Ld. 

, 

•  • 

,  . 

•  • 

,  ^ 

•  • 

SKalgoorlie,  W.A... 

May 

8,270 

•  • 

6 

15',30S 

•  • 

30-5 

•  • 

JLisbon 

,  , 

,  , 

•  • 

•  • 

,  , 

,  , 

.  , 

Madras 

May  81 

t.738 

+    387 

, . 

16  653 

+  1,931 

13-5 

•76 

§Montevldeo 

May 

2(>  669 

+  10  35! 

I     7 

212,030 

+  29,538 

,  , 

•  • 

Perth  (W.A.) 

June    7 

3,Gia 

+    462 

•  • 

48,290 

+  6,182 

39 

•  • 

♦  Compared  with  the  corresponding  period  of  1 

911.          t  One  week  only. 

I  Inoludefl 

horse,  sti 

Bun  and 

0th  ern 

iceipt 

B.             S 

One  iiion 

Ul. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENGLISH    ELECTEICITY    SUPPLY   AUli  POWEB   COMPAMES. 


NAME. 


Bournemouth  &  Poole,  Ord,     .. 

Do.    4i%Pref 

Do.     Second  6  %  Pref. 

Do.    H  %  Deb.  Stock  . . 
Brotnpton  &  Kensington,  Ord... 

Do.    7  %  Cum.  Pref 

Central  Electric  Supply,  4  %) 

Guar.  Deb.  J 

Charing  CroBs,  West  End  &  City 

Do.    4J%  Cum.  Pref 

Do.     "  City     Undertaking  "  » 
ii  %  Cum.  Pref.  J 

Do.         Do.      %Deb 

Chelsea,  Ord.  

Do.    4i%Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6  %  Deb 

Do.  4}  %  Second  Deb. 
County  of  London,  Ord... 

Do.    6%  Pref 

Do.    4*  %  Deb 

Do.    4j  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    4J  %  First  Mort.  Deb.  . 
Folkestone 

Do.    5  %  Cum.  Pref.    . . 

Do.    4i  %  First  Deb.  . . 
Hove 


Stock 

or 
Share 


* 

10 

10 

10 

stock 

6 

6 

100 

6 
6 


100 
6 

Stock 
10 
10 

Stock 

100 

10 

10 

Stock 

Stock 
5 
6 
100 
6 
6 
100 
6 


DividendK 
for 


1910, 

P 

*i 
10 
7 

4 

6 

*i 
4i 
i 

6 

^ 

6 

6 

44 

6 

6 


Nf 
Nil 

6 

4i 

9 


1911 


6 
44 

lot 

7 


6 

44 

44 

4 

6 

44 
8 
6 
6 

44 

6 

6 


Nil 
Nil 

6 

44 
9 


Closing  Rise 
Quotations  i  +  or 
JanelUh.    I  FaU 


!M—  104 

ej-  93 
104—  11 

100  —102 


r 


97  —ICO  xd 

44—    5 
4|-    41 

85-    4i 
95  —  98 
4JS-    4i 
99  —102 
18  —  20 
15  —  17 
119  —123 
101  —104 
lOi—  lU 

llg-  111 

108  —110 
100  —103 

4-      I 
3-    .3i 
86  —  89 

41-     42 

44-    4 
93  —  96 
63-    7i 


+  1 

—2 
--1 


4 

7 

0 

1 

1  10 

8    3 

Nil 

Nil 

6    12 

6    3    1 

5  5    3 
4  18    9 

6  4    2 


Present 

Yield 

p.o. 


£  s.  d. 

5  »  9 
4  12  2 

6  9  1 

4  8  8 

5  14  8 
4    6  2 

4  0  0 

5  0  0    i 
4  14  9 

6  2  10 

4    1  8 

6    2  7 

4    8  8 

4    0  0 

3  10  7 

4  1 
6 
7 
1 


MAMB. 


j  Stock 

or 
I  Share. 


DiTidendi. 
for      I 


Kensington  A  Knightsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  4)  %  Deb.  .. 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolrtan  

Do.    4J%  Cum.  Pref 

Do.    41  %  First  Mort.  Deb.  . . 

Do.    8J%  Mort.  Deb 

Midland   Electric  Corporation  I 

44  %  First  Mort.  Deb.  / 

Newcastle-on-Tyne  6  %  Pref.,  I 

Non-Cum.  / 

Nbrth  Metropolitan  Power  Sap- 1 

ply,  5  %  Mortgages  (Red.) ) 

Netting    Hill,    6  %  Non-Cum.  1 

Pref.  1 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84  %  Deb 

Smithflefd  Markets,  Ord. 
Sonth  London,  Ord 

Do.    5  %  First  Mort.  Deb.    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


1910.  1911 


£ 

9 

9    , 

Stock 

4- 

4    1 

Stock 
8 

44 

a 

I 

6 

6 

6 

Stock 

4 

4 

6 

6 

4 

6 

4< 

U 

Stock 

i, 

44 

Stock 

8. 

84 

100 

44 

44, 

6 

6 

6 

100 

6 

6 

10 

,  , 

8 

5 

Ti 

7} 

6 

10 

10 

6 

7 

7 

100 

34 

341 

6 

Nil 

2 

4 

6 

6 

100 

6 

6 

1 

7 

7 

100 

44 

44 

6 

6 

5 

6 

2 

100 

44 

44 

6 

10 

10 

6 

44 

44 

« 

Clo<!irig 
QuotAtiona 
June  Ukb. 


It-    'i 

92  —  96 
80  —  «4 

ij-  li 

93  —  95 
Bfi—    *k 

*l-   *i 

101  —KM 

85  —  88 

96  —  98 

4i-    .- 

97  —ICO 

lOi-lli 

5i- 
8  — 

n~  7i 

86  —  87 
18-    IJ 
2a-    3i 


Rice  Preeen 
+  or  Yield 
FaU      p.e. 


£  1.  d. 

5  IS  a 
4  4 

6  7 
4  5 
6  14 
4  4 
«  1 
4  14 
4  6 
8  19 


8 

9 
6 
8 

a 

3 
9 

7 
7 

4  11  10 

5  0    0 
S    0    " 

5  6    8 

6  13    9 
I  5  14    3 

4  15    0 
4    0    6 


96  —  99 

a  —    3  xd 

8C  —  8ii 

8i-83 

5i-    ti 

6  8 
4  18 
6  1 
4  11 

3  6 
6  2 
6  14 

4  4 


COLONIAL   AND    FOREIGN    ELECTRICITY    SUPPLY   AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Eds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Elee.  Lt.  and  P.  of  Cochabamba,  \ 

6  %  Bonds ) 

Eleo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  J 

Eleo.  Dev.  Ontario,  6    %    Ist  1 

Mort.  Bonds ) 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  B  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  iBt  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

8J 

6 

6 

6 

100 

6 

6 

SlOO 

7 

7t 

$100 

7 

7 

1 

8 

8t 

100 

6 

.. 

100 

6 

6 

100 

6 

5 

$500 

6 

6 

10/. 

Nil 

1 

6 

6 

$500 

6 

5 

5 

,  , 

,  . 

100 

6 

6 

6 

5 

$100 

4 

4 

$100 

7 

7 

6 

6 

51-    5| 
7^    71 
5  —     5J 
97  -  99 
112  —116 
118  —122 

94  —  97 

95^-  974 

83  —  86 
9J4—  964 

106  —108 
2i-    2| 

104  —107 
904—  924 
91  —  93 

105  —107 
964—  9«i 


6    2    2 

B    9    8 

4  15    3 

+  4 

5    10 

6    0    8 

5  14    9 

3    4    0 

5    3    1 

6    3    1 

6  16    3 

-4 

5    3    8 

Nil        ^1 

8    6    0 

4  1-2    7 

4  is    6 

6     8     1 

4    6    0 

6  10  10 

+  4 

6    1    6 

Monterey  Rly.  Light  &  Power, ) 
6  %  1st  Mort.  Deb.  ) 
Montreal,  Lt.,  H.  and  Power 
Northern,  Lt.,  Power  and  Coal, ) 
5  %  1st  Mort.  Bonds  ]  i 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  1 

1st  Mort.  Deb.  / 

Shawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ) 
1st  Mort.  Deb. ) 
Victoria  Palls  Power,  Pref. 
West  Kootenay  Power  and  Lt., )  I 
Ist  Mort.  6  %  Gold  I 


1 
100 

1  • 

5 

1 
6 

1    884-  904 

1 

-^  4     6  10    6 

$100 

7 

8 

211  -215 

..     ,  3  14    5 

;  1500 

6 

5 

8»  —  42 

n  18  2 

Stock 

10 

10 

240  -250 

., 

4    0    0 

Do. 

6 

6 

109  —114 

6    5    8 

Do. 

6 

6 

108  —105 

4  15    3 

100 

44 

44 

89  —101 

4    9    1 

$100 

4 

6t 

139  -141 

\ 

8  10    0 

$500 

5 

6 

nu— 1134 

4    8    1 

Stock 

44 

n 

103  -105 

4    5    9 

Do. 

44 

1004-1024 

4    7  10 

100 

6 

6 

924—944 

6    5  10 

1 

NU 

Hid. 

53-     S4 

.. 

100 

1 

6 

6 

1064-1074 

1 

i 

S  11    7 

TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph  

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  6  %  1 
Mort.  Deb.  j 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

East  and  S.   Africa  Tel.  4  %  I 
Mt.  Db.  Mauritius  Sub.  ) 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common   .. 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

4+ 

stock 

6 

6 

$100 

8 

8+ 

$1000 

4 

4 

Stock 

8S 

8 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

6 

6 

6 

7 

.. 

Stock 

4 

4 

10 

6 

6t 

10 

10 

10 

6 

4 

4+ 

5 

10 

10 

10 

44 

6 

100 

44 

44 

Stock 

7 

6+ 

Do. 

34 

84 

Do. 

4 

4 

10 

7 

6t 

Stock 

4 

4 

36 

4 

4 

10 

6S 

6t 

10 

6 

6 

10 

18 

18 

26 

18 

6t 

$100 

6 

6t 

$100 

4 

4 

1 

6 

20 

1 

16 

17 

974-  995 
1484—1504 

954—  974 

65  —  67 
109  —110 

254—  2{; 

102  —104 

7i—    8 
82  —  85 

94—  104 
164-  174 

.Si-     3J 

7-     74 
74-     8 

99  —101 

180-133 ex  all 
784—  804xd 
994—1014 
12|-  13i 
99  —101 

97  —100 

11  —  114 
13  —  134 

29i—  801 
56  —  58 
82  —  85 
70  —  73 

n  —    6S 


-4 


— 1 

+  4 


U    6 


5  16 

4  16  2 

4  10  4 

4  14  2 

6  14  3 
6  14  8 
6  6  6 
6  9  0 
6    6  0 

4    9  1   j 

6    5  8    ! 

4    7  0 


8  18  10   ! 

6    6    8 

8  19    3 

\ 

4    0    0    1 

S    4    4    ' 

4    9    0 

5  18  10 

6  12    1 

6  17    8 

6    9    7 

I 

3    8  10 

i 

8    ti    6 

Monte  Video  Telephone,  Ord.  .. 

Do.    5%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Non-cum.  3rd  Pref. 
New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paoifio  and  European  Tel.,  4  %  ) 
Guar.  Debs,  j 

Reuter's       

Submarine  Cables  Trrst 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1  to   1,500) 
giiar.  by  Braz.  Bub.  Tel.  / 
West  India  and  Panama  Teleg. 

Do.     6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  and  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd, 

Do.    4  %  Deb 

Westerr  Union  4^  %Fdg.  Bonds 


1 
1 

Stock 

Do. 

6 

100 

1 

1 

Stock 

Do. 

8 
Cert. 

j  Stock 

I        6 

j  100 

10 

10 

10 

I  100 

'   10 

Stock 
$1000 


6 
6 
6 
6 
6 

I* 

6 

4 


4 

6^ 

6 

6 

7 

4 

44 


1  -  H 

100*— 103 
149  —151 
6J-    6^ 
44  1     99    -100 
8    !     1*5-  lii 
6    j     14-    »i 
4        sy  —  91 

4    j    994—1014 

M       11  —  114 
6       127  — lai 

4i       4}  j    99  —101 

8         8    1    1\}~    7J;^ 
B         6  08-    6S 

^      84,1^-    lA 


-24 


5  6    3 

6  14    3 


4  10  0 

4  U  0 

4  16  0 

4    8  0 


3  IS  10 

3  9    7 

4  12     4 

4    9    1 

T  A    B    0  10 

4    8  11 

..     1400 

4[95  —  98        J  +  44I8 

4  1    2i  -    3i  Id   -  a'  1  13  4 

6    •     lu4—  loa  xd      . .     :  6  13  0 

6  Sj-  lOJxd    -^  i  I  6  17  1 

6       102^- IWj      :     . .     I  4  15  8 

6t  '     19ir-  m         —  S  '  6    a  «> 

4         98 —ICO  ..       4    0  U 


44     100  —103 


4    7    5 


*  Unless  otherwise  stated,  all  shares  are  folly  paid. 


f  Interim  dividend. 


Coa:&tilx«vaect    ox»    i^eict;    i>a.tfe 
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SHARE     LIST    OF    ELECTRICAL    COMPANIES— (^«<i«««^.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME, 


Ord. 


Bath  Trams,  Pref. 

Do.    6%  Pref 

Do.    4i  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 


Do.  Deferred 

Do.  6%Cum.Pr'f. 

7%  Non-Cum.  Pr'f. 
6  %  Perp.  Deb,      . . 
ii  %  2nd  Deb. 
Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4%  Deb 

City  &  South  London,  Ord. 
Do.    5%  Pref.,  1891    .. 
Do,         1896    .. 
Do.         1901     .. 
Do.         1903    .. 

4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.  . . 

London  Eleo.  Railw'ys, 4%  Deb. 

London  United  Trams,  5  %  Pref. 

Do,    4%  Deb 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do, 
Do. 
Do. 


Stock 

or 
Share. 


1 

1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
5 
100 
6 
100 
100 
100 
10 
100 


Dividends 
for 


1910. 

Nil 
6 
4J 


5 

44 

8 

4 

a 

4 

14 

6 

6 

6 

6 

4 

6 

Nil 
Nil 


2. 
4 
6 
4 

Nil 
4 


1911. 

Nil 

6 

44 


6 

4 

2 

4 

IS 

6 

6 

6 

6 

4 

6 


Closing 
Quotations 
June  11th. 


78  —  83 

104-  124 

54-    7i 

rs  —  9,5 

43  —  47 
93  —  97 

79  —  83 
79  —  81 
84  —  86 
78  —  80 

101  —103 

38  —  39 

108  —110 

104  —106 

104  —106 

103  —105 

99  —101 

lOf—  111 

IS—    li 


71  —  76 
2i-  2| 
75  —  80 
83—85 
97  —  99 
5J-  51 
77  —  80 


Rise 
+  or 
Fall 


— 1 
41 
— 1 


Present 
Yield 

P.O. 


£  B.  d. 

Nil 
6    3    1 
5    8    5 


6    6    4 


5    3 

5  8 

3  14 

4  13 

2  10 

3  17 

4  3 
4  11 
4  15 
4  14 

4  15 

3  19 

6  2 
Nil 

8    0 

5  18 

4  11 

5  0 
5  17 


4  0  10 

5  '6    0 


NAMB, 


Do, 
Do, 
Do, 
Do. 


Metropolitan  Railway  Consol 

Do.    Surplus  Lands    . . 

Do,    84%  Deb 

Do.    34  %  Pref 

Do.    34  %  Con.  Pref.  . . 
Metropolitan  District  Ord, 

Do,    6  %  Deb 

4%  Deb 

4  %  Prior  Lien    . . 
44  %  First  Pref,  . . 

34%Gtd 

Metropolitan  Eleo,  Trams,  Ord 

Do.    Def 

Do.    6%  Pref 

Do.    44  %  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4%  Deb 

Underground     Elec,    Railways 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    4i%Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
6 
6 

100 


Dividends 
for 


1910. 

li 

2: 

8J 

8i 

Bl 
Nil 

6 

4 

4 

81 

34 

54 
Nil 

6 

44 

5 

2 

6 

4 

'44 
1 

Nil 

i-    1 
»4 


1911. 

12 
2^ 
3J 

Si 


6 
4 
4 

i\ 


5 
«i 

6 


4 

w 
■14 


Closing 
Quotations 
June  11th. 


644—  65 
07  —  69 
SH  —  91 

66  —  88 

67  —  89 
m—  43 

U4"— 146 
96  —  98 
99  —101 
90  —  92 
76  —  78 

:—  1 

-  ,"« 

-  m 
••,  —100 

s  —100 


-n —      i 
57  —  90 

H 13 

T 1!  Hi 

72  —  '.7 

3i-    H 
99  — If^l 

89  —  90 


2 

80 


I  —  84 


Rise 
+  or 
Fall 


-1| 
+  1 


14 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND    FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref,     , . 

Do.    2nd  Pref 

Do.    4%  Deb 

Do,    44%  Deb.  .. 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb, 
Bombay  Elec.  8.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brisbane  Trams  Invt.,  Ord, 

Do,    5%  Pref 

Do,    44  %  Deb 

B.  Columtia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do,    44  %  1st  Mort,  Deb,      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do,    4i%Con.  Deb 

Calcutta  Trams,  Ord, 

Do,    5%  Pref 

Do,    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do,    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  . . 

Do.    5%ADeb 

Do.    6%BDeb 


6 

6 

54 

5 

6 

5i 

100 

4 

4 

100 

44 

44 

100 

6 

5 

100 

6 

5 

10 

6 

6 

100 

44 

44 

100 

5 

6 

6 

8 

8 

5 

6 

6 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

6 

5 

40 
100 

44 

!! 

100 

44 

44 

6 

6 

7 

6 

5 

6 

100 

44 

1 

Nil 

24+ 

5 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

100 

5 

6 

100 

5 

6+ 

5i'b-    5,='^ 

4  18  10 

5A-    5A 
96|-  98 

ti-^ 

5    3    6 

4    18 

1014-1034 

,  . 

4    7    0 

101  -103  xd 

—1 

4  17    1 

104  —106 

,  , 

4  14    4 

114-  Hi 

6    3    3 

98  —100 

4  10    0 

99  -101 

4  19    0 

63-    7i 

-8 

,  . 

4i-    5ixd 

4  15    3 

100  -103 

4    7    5 

140  -144 

5  11    1 

124  —127 

2 

4  14    6 

111  —114 

4    7    9 

98J— 1014 

4    8    8 

103  -105 

4    5    9 

104  — 1C6 

4    6    0 

61-    eg 

5    5    8 

m-    Bt'a 

4  16    5 

100  —103 

4    7    5 

S-     f 

6rk-  m 

4  io    6 

101—  103 

4  17    3 

94  -  98 

5    2    0 

101  —104 

4  16    2 

Nil 

91  -  94 

6    6    6 

56  —  60 

10    0    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord, 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Eleo.  Tr.  (1904),  Deb,  , . 
ManaoB  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref. .. 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams 

Do.    Ist  Mort.  5  %  Bonds     •. . 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P,     . . 

Do.    6%  1st  Deb 

Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb, 
Winnipeg  Elec,  Rly,,  44  %  Deb. 


1 

1 

6 

6 

I 

64 

6 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

6 

6 

eiooo 

5 

5 

$100 

7 

7 

,  , 

6 

6 

100 

6 

6 

5 

10 

10 

6 

6 

6 

100 

6 

6 

1 

24 

100 

6 

6 

6 

6 

6 

100 

4! 

44 

$100 

5+ 

6 

6 

100 

6 

5 

$100 

10 

lOf 

$500 

6 

6 

100 

5 

6 

100 

6 

6 

6 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

4-     I 
l§-   1 

95  —  99 
101  —103 
92  —  95 
1024—1044 
122  —124 
984-1004 
1034—1054 
7—71 
6—64 

100  —102 

lA-  lA 

101  —104 

5|-  5S 
99  —101 
141  —143 
105*— 1074 
99'— 100 
248  —253 
1054—1074 
79  —  82 
S6  —  98 
54—  6 
5-61 
100  —103 
104i— 1064 


+  1 
— 1 

— i 


+  4 
-i 

-2 
-4 

41 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  Wilcox 

Do.    Pref.  

B.I.  &  Eelsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.     Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     . . 

Do,    44  %  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Eellner 

Do.    Deb 

Crompton  &  Co 

Do,    Deb 


1 

1 

1 

1 

6 

6 

100 

100 

3 

100 

100 

1 

1 

2 

100 

100 

100 

6 

6 

100 

1 

100 

8 

100 


Nil 

9 
26 

6 
10 

6 

1^ 

4 

6 

Nil 
Nil 
NU 

5 

16 
6 


Nil 
6 


6 
6 

28 
6 

10 


10 
6 

44 
20 

NO 
6 


11=  1 

7    7    8 
7    2    2 

3A-   3/,xd 

14-   li 

,  , 

3  18  10 

7-74 

6  13    4 

6  -    6A 

4  12    4 

101  —103 

4    7    5 

95  —  97 

43 

4  12    9 

7           11 

IS —        IS 

-1^ 

Nil 

61  -  64 

-2 

6    5    0 

100  —103 

6  16    6 

1/6-2/. 

Nil 

6/-  -6/. 

Nil 

0  —      i 

Nil 

774-  82 J 

6    1    3 

54  —  59 

7  10    6 

87  —  42 

10  14    4 

10?-  114 

6  10    5 

5  -    6i 

4  16    8 

100  -102 

+  4 

4    8    3 

34-    8gxd 

5  10    2 

105  —109 

4  10    7 

i-     i 

Nil 

68  —  68 

7    7    1 

Dick,  Kerr 

Do,    Pref 

Do.    Deb 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid  . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  Pref.  .. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G,  &  T.     . . 

Do.    Pref. 
Telegraph  Construction . . 

Do.    Deb 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

6 

1 

6 

6 

100 

*4 

44 

6 

Nil 

6 

Nil 

,  , 

100 

4 

4 

100 

6 

6 

2 

Nil 

24+ 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

lot 

6 
100 

% 

8 

10 

10 

10 

6 

6 

12 

20 

lot 

100 

4 

4 

1 

Nil 

,  , 

6 

Nil 

,  , 

100 

4 

4 

U-     14 

9& 

g  —       2 

li-    21 

68-72 

75  —  78 

I-    1 
If—    2 

71-    8i 

94-96 

9—94 

«.. 

86  —  90 

4il=    6A 

101  — 103xd 

8—    9i 

9-104 

33  —  35 

994—1014 

fS.-      A 

4-   1 

58  —  60xa 

*  Unless  otherwise  stated,  all  shares  are  fnlly  paid,     I  Interim  dividend. 
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WAGES    SYSTEMS. 


Hy  .1.  WALTON  AND  A.  E.  BUKU  KHTO.X,  A.M.I.E.E. 


1 1'  is  not  often  that  workshop  wages  systems  find  any  place 
in  the  electrical  Press,  yet  it  is  surprising  they  do  not  do  so 
in  view  of  the  keen  competition  which  exists  in  the  manu- 
facture of  electrical  goods  at  the  present  time,  and  of  the 
increasing  influx  of  foreign  appaiatus  ;  no  doubt  this  state 
of  affairs  is  felt  by  makers  of  small,  rather  than  large, 
work,  but  competition  is  universal,  and  whilst  its  effect  is 
good  to  the  extent  to  which  it  stimulates  a  necessity  to 
reduce  selling  prices,  there  certainly  exists  a  bad  influence 
tending  to  sacrifice  efficiency,  unless  the  manufacturing  costs 
can  be  reduced  by  scientific  handling. 

Roughly,  manufacturing  costs  are  made  up  of  the  cost  of 
labour  and  material,  plus  the  factory  and  dead  charges.  To 
reverse  the  order  of  things,  factory  and  dead,  or  administra- 
tion, charges  cannot  be  drastically  diminished,  and  although 
in  an  existing  factory  it  may  be  possible  to  reduce  waste  or 
supervision  items,  such  savings  are  often  made  at  considerable 
expense  in  other  directions  ;  so  that,  unless  a  works  has  been 
badly  managed  in  the  past,  the  analogy  of  "  s\vings  and 
roundabouts  "  is  applicable. 

The  cost  of  material  must  obviously  be  minimised,  but 
the  methods  of  so  doing  are  beyond  our  province. 

It  is,  therefore,  necessary  to  consider  how  the  labour  item 
can  be  reduced.  Of  course,  this  is  controlled  largely  by  the 
([uantities  manufactured,  the  tools  and  gauges  employed  and 
the  rate  paid  for  labour  :  all  of  which  are  distinct  from  any 
method  of  reducing  the  cost  of  unit  production  under 
existing  circumstances  by  the  adoption  of  some  sort  of 
piecework  or  premium  system  of  wages.  There  are 
numerous  systems  of  these  kinds  in  vogue,  and  it  will  be  of 
interest  to  cite  a  few  points  in  connection  with  them  before 
passing  to  a  system  which  bears  some  elements  of  originality 
and  has  distinct  advantages. 

The  ordinary  hourly  rate  system  recjuires  no  explanation, 
and  is,  of  course,  the  most  simple  method  by  which  labour 
can  be  paid  for,  but  unfortunately  it  gives  no  incentive  for  a 
man  to  work  at  a  greater  rate  than  he  is  compelled.  There 
are  certain  sections  who  fight  for  the  maintenance  of  this 
system,  and  against  all  innovations,  upon  the  ground  that 
no  man  should  be  made  to  do  more  than  a  good  day's  work 
such  as  he  would  do  upon  an  hourly  rating,  and  also  the 
contention  is  put  forward  that  if  the  cost  of  labour  is 
reduced  unemployment  will  be  increased,  and  so  on.  These 
arguments  are,  however,  too  hackneyed  to  be  answered  here. 
The  fact  remains  that  a  departure  from  the  hourly  rate 
system  invariably  leads  to  increased  efficiency.  Undoubtedly 
the  crux  of  the  problem  lies  in  creating  an  incentive  and 
recognising  that  where  skilled  labour  is  employed,  each  man 
is  or  should  be  an  expert  in  his  own  particular  sphere.  The 
latter  fact  has  been  made  use  of  in  the  "  Suggestion 
Scheme "  whereby  all  suggestions  which  lead  to  improve- 
ments in  designs  or  productions  are  paid  for  by  the 
employer  ;  for  various  reasons  this  practice  is  becoming 
less  popular,  possibly  because  it  allows  individual  workpeople 
to  be  in  touch  with  the  management  above  the  heads  of  their 
foremen. 

It  has  been  proposed  that  bonuses  should  be  distributed 
in  a  works  according  to  a  firm's  yearly  profits  :  this  may  be 
feasible  in  a  very  small  concern,  but  there  are  obvi<-<usly 
weak  points,  inasmuch  as  the  firm's  profits  are  affected  by 
numerous  factors  which  are  quite  beyond  the  control  of 
workpeople,  either  individually  or  collectively.  Moreover, 
very  few  workers  are  inclined  to  exert  themselves  in  January 
for  a  possible  reward  in  December. 

The  piecework  arrangement  has  gained  almost  universal 
popularity,  as  it  is  infinitely  better  to  make  payments  upon 
the  actual  work  done  than  according  to  the  time  at  which 
people  come  and  go,  but  careful  handling  is  absolutely 
necessary  to  obtain  efficiency  without  friction.  Whether  a 
rate-fixer  be  employed,  or  whether  the  prices  are  fixed  by 
the  works  manager  and  foremen,  depends  upon  the  class  of 
work  and  size  of  factory,  but  the  rates  must  be  fairly  correct. 
Theoretically,  piecework  prices  should  be  very  seldom  altered, 
otherwise  the  cutting  of  prices  produces  ill-feeling  and  lack 
of  faith  upon  the^part  of  the  workers  towards  the  manage- 


ment. Often  these  points  are  not  considered,  particalarly  in 
larger  firms,  but  there  is  little  doubt  that  continuity  of 
.service  and  amicable  working  are  valuable  acquisitionB.  In 
practice,  piecework  prices  have  to  Ut  reduced  from  time  to 
time,  and  hence  "nursing"  is  bound  to  be  prevalent. 
"  Nursing  "  possibly  is  a  technicality  reqniring  explanation  : 
if  it  l>ecome8  a  practice  to  reduce  prices  fre^jnently  and  to 
judge  the  value  of  work  up<^jn  the  increa.se  which  a  man  makes 
upon  his  hourly  rate,  he  very  quickly  realises  that,  as  soon 
as  he  exceeds  a  certain  proportion  over  his  rate,  the  price  is 
to  be  cut,  and  his  course  is  obvious  ;  again,  there  is  little 
reward  for  any  suggestion  he  may  make,  if,  in  consequence, 
a  reduction  is  made.  To  take  the  opposite,  and  perhaps 
impossible,  view,  where  a  price  is  fixed  once  for  all.  then 
the  workman  does  his  utmost  to  increase  the  output,  but  the 
result  is  hardly  fair,  since  the  whole  of  the  profits  are  his, 
the  only  profit  to  the  employer  being  the  indirect  advantages 
of  producing  work  quickly  and  the  consequent  reduction  in 
factory  charges.  Besides  being  unfair  from  the  employer's 
point  of  view  it  may  re-act  u{K)n  the  man,  inasmuch  as  the  cost 
of  production  is  fairly  uniform,  and  the  necessity  of  keeping  a 
man  well  supplied  with  material  is  not  paramount,  since  it 
makes  but  little  difference  if  the  man  remains  idle  for  a  few 
minutes  in  every  hour  or  so.  In  the  same  way  it  does  not 
greatly  add  to  efficiency  to  keep  machines  tuned  up  and  to 
facilitate  rapid  production  except  for  the  reasons  stated. 
What  is  wanted,  therefore,  is  not  only  an  incentive,  but 
some  system  worked  upon  a  profit-sharing  basis. 

The  premium  system  fills  the  latter  requirement,  and 
cannot,  therefore,  be  passed  over  ;  according  to  this  plan 
each  job  is  given  a  certain  time,  and  a  bonus  is  given  in  accord- 
ance with  the  number  of  hours  saved,  the  amount  of  which 
is  often  based  upon  half  the  hourly  rate  for  every  hour 
saved.  For  example  :  if  a  man  whose  rate  is  8d.  per  hour 
is  given  a  job  to  do  in  10  hours  and  does  it  in  five  hours, 
then  he  receives  five  hours  at  xd.  =  3s.  4d.,  plus  five  hours 
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Hours  taken  on  v^rti. 


Curve  1. 


at  4d.  =  Is.  8d..  total  5s.,  or  in  other  words,  the  rate  in 
this  case  rises  from  8d.  to  Is.  per  hour.  It  will  be 
noticed,  however,  by  referring  to  Curve  1.  that  the  rate 
of  wages  increases  out  of  proportion  to  the  saving  in  cost 
of  production. 

The  system  which  the  writers  have  recently  evolved  shows 
a  much  fairer  state  of  things,  as  will  be  seen  from  Curve  '2, 
since  the  hourly  rate  increases  at  exactly  the  same  rate  as 
the  decrease  in  cost  of  production  ;  the  profit  upon  the  time 
saved  is,  therefore,  equally  divided.  The  method  of  working 
this  system  is  to  divide  the  money  earned  upon  the  hourly 
rate  by  the  time  allowed  and  multiply  by  the  time  saved, 
thus  : — 

Bonus  =  amount  earned  upon  hourlv  rate  x — —r 

time  allowed. 

It  will  at  once  be  noticed  that  it  is  impossible  for  any 
man  to  earn  double  his  rate,  which  is  a  good  point  when  it 
is  considered  that  no  man  should  be  paid  at  double  the  rate 
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at  which  he  is  ordinarily  valued,  and  secondly,  it  is  not 
necessary  to  e.vercise  much  care  in  tlie  ostimatinif  of  jobs. 

So  far  only  the  actual  cost  of  labour  has  been  considered, 
but,  of  course,  to  this  have  to  be  added  the  factory  charges,  so 
that,  assuming  that  they  are  100  per  cent.,  the  final  cost 
will  be  represented  by  Curve  H.  This,  however,  is  only 
partly  correct,  as  some  items,  such  as  establishment  charges, 


Having  gone  so  far,  it  may  be  of  service  to  deal  briefly 
witli  the  practical  side  of  this  system,  which  so  far  has  only 
been  viewed  theoretically.  Of  course,  every  job  when  given 
out  must  have  its  shop  order  in  the  usual  way,  and  also  a 
"  time  allowed,"  so  that  both  can  appear  upon  a  time  card 
made  out  by  the  workman  and  signed  by  his  foreman  and  a 
timekeeper.     This  card  will  then  appear  as  follows  : — 


rhevh  Xo.  146. 

jS'ame  J.   Jones. 

Date  April   2  9th 

,  1912. 

Ticl<et 

ARTICLE. 

Shop 

Order 

No. 

DAY  WORK. 

Quan- 
tity. 

Time 
Allowed. 

Time 
Taken. 

Time 
Allowed. 

Time 
Saved, 

Day 
Rate. 

For  Office  use 

only. 

No. 

Operation. 

Wages.      Bonus. 

Total. 

24 
39 
21 

Bushes 
Bushes 
Bushes 

192 
192 
192 

Turning 

Screwing 

Finishing 

200 
200 
200 

100* 

1J 
24 
6 
10 

2 

4 
8 

* 
2 

6 
6 
6 

0  9 

1  3 

3    0 

0     2i 
0     9 
0     9 

0    11i 

2  0 

3  9 

6       8i 

Entered   by  ./.  i?. 

Quantity   Passed        E.  F. 

Operation  Passed  H.  B.  li. 
Time   Passed  F.  B. 


Viewed  by 
Passed 
Rejects 
Waste 


E.  F. 
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*  iOO 

1 


100  per  hour. 


t  Payment  would,  of  course,  be  to  the  nfarest  penny  or  halfpenny. 


are  proportional  to  the  time,  whilst  the  depreciation  of  tools 
increases  with  the  rate  of  production. 

In  an  ordinary  piece-work  system,  when  a  man  loses  upon 
a  job  at  a  price  which  he  has  accepted,  it  is  quite  usual  and 
legal  to  pay  only  what  is  actually  earned  ;  but  with  the 
scheme  suggested  such  a  policy  is  not  so  easy,  since  the  actual 
price  of  the  job  is  not  given,  and  it  may,, therefore,  be  held 
that  it  is  not  a  definite  contract.  This  point  is  perhaps  arbi- 
trary, but  there  lies  an  option  in  some  form  of  debt  system 
where  the  debts  are  paid  by  the  balancing  of  fat  jobs  against 
the  lean  ones,  or  wiped  out  periodically.  To  carry  this  scheme 
to  the  extent  which  is  done  by  some  firms,  and  to  let  debts 
accumulate  over  a  long  period,  can  hardly  be  considered  good 
when  the  hopelessness  of  becoming  solvent  is  sufficient  to 
discourage  a  man  and  rob  him  of  all  enthusiasm. 

It  is  unfortunate  that  men  who  do  not  fit  their  jobs 
have  to  be  weeded  out,  but  when  a  man  is  not  satisfactory  in 
the  position  in  which  he  is  put,  it  should  be  the  foreman's 
duty  to  locate  the  trouble  long  before  his  inefficiency  has  made 
itself  obvious  by  the  appearance  of  a  debt  of  £20  to  £30 
against  his  name.  It  would  therefore  appear  best,  in 
adopting  this  last  system  of  wages,  to  abolish  all  idea  of 
running  up  debts  and  to  pay  bonuses  when  they  are  earned 
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and  the  ordinary  hourly  rate  when  the  time  limit  is  not 
worked  up  to  ;  this  may  appear  entirely  one-sided,  since  the 
workman  always  stands  to  gain  and  can  lose  nothing,  but  it 
must  be  recognised  that  one  always  expects  to  earn  slightly 
more  upon  piece-work,  and  very  rightly  so  ;  but  when  the 
employer  saves  2d.  for  every  Id.  bonus  earned  by  the  work- 
man ((,^urve  B),  it  is  obvious  that  the  advantages  of  bonuses 
are  mutual.  There  lies,  however,  a  deeper  and  more  vital 
point  in  this  abolition  of  del)t  systems,  inasTnuch  as  there  is 
bound  to  be  friction  as  soon  as  a  new  system  of  wages  is 
adopted,  but  if  it  can  be  said  (and  proved)  that  a  workman 
cannot  lose,  then  everything  is  plain  sailing. 


It  may  appear  that  a  ponderous  number  of  figures  have  to 
be  dealt  with  to  arrive  at  the  amount  to  be  paid,  especially 

when  such  figures  as  2111  ^ 


are  come  across  ;    to  work 


out  two  or  three  hundred  time  cards  on  paper  is  certainly 
laborious,  but  when  one  man  writes  down  the  figures  and 
another  makes  the  necessary  calculations  upon  a  slide  rule 
there  is  no  difficulty  in  disposing  of  200  items  an  hour  ;  and 
were  it  ten  times  as  long,  the  advantages  of  a  system  could 
not  be  discounted  on  account  of  a  slight  amount  of  extra 
clerical  work. 


ELECTRICAL    PROGRESS    IN    NEW 
TiEALAND. 


[from  a  special  correspondekt.] 


In  a  somewhat  quiet  unobtrusive  way,  electrical  develop- 
ment in  the  Dominion  is  steadily  advancing,  and  although 
the  market  from  the  English  manufacturer's  point  of  view  is 
still  small,  it  is  nevertheless  a  growing  one.  Its  industries 
are,  and  are  likely  to  remain,  dependent  on  the  pastoral  and 
agricultural  community  for  some  time,  but  a  number  of  good 
seasons  for  many  years  in  succession  have  led  to  a  general 
feeling  of  buoyancy  in  which  the  towns  have  naturally  shared, 
and  with  their  expansion  and  increasing  trade  have  come 
numerous  tramway,  lighting,  and  other  schemes  of  public 
utility. 

Not  only  is  this  the  case  in  the  four  main  cities,  but  most 
of  the  smaller  towns  and  townships  have  some  such  work  either 
in  hand  or  in  contemplation.     Of  the  new  works  actually 
in  progress,  perhaps  the  most  important  are  the  additions  to 
the   municipal  stations   at   Auckland   and    Dunedin.     The 
former  city  has  grown  altogether  beyond  the  capacity  of  the 
lighting  plant  Avhich  has  been  run  in  connection  with  the 
refuse  destructor,  and  the  Council  has,  therefore,  launched 
out  into  a  wider  scheme,  commencing  with  some  3,000  Kw. 
of  new  plant.     This  is  entirely  distinct  from  the  tramway 
service,  which  is  run  by  a  private  company.     Then,  Dunedin 
is  supplementing  its  high-tension  supply  from  the  hydro- 
electric station  at  Waipori  Falls  with  over  800  kw.  of  new 
plant  driven  by  Diesel  engines.     The  town  of  Invercargill 
lias  just  inaugurated  its  tramway  service  with  street  lighting 
along  the  route.     This  plant  has  the  distinction  of  being 
probably  the  most  southerly  installation  in  the  world. 

Napier  has  just  placed  contracts  totalling  about  £50,000 
for  a  complete  service  of  tramways,  public  an^  private  lighting, 
but  the  expenditure  required  having  somewhat  exceeded  the 
engineer's  estimates,  owing  to  the  rise  in  cost  of  material 


Vol.70.   No.  i,80H,  June  14,  1912.]       THE    ELECTRICAL    REVIEW. 


983 


since  they  were  presented,  the  project  is  subject  to  the  rate- 
j)ayers  giui(;tioniiif(  tlie  further  loan  now  required. 

The  towns  of  (iisborne  and  Jlaatintjs  are  installing  plant, 
in  each  case  driven  by  Diesel  engines,  and  both  are  projjosing 
to  deal  with  their  sewage  by  means  of  electrically-driven 
pumps,  (iisborne  has  purchased  two  Kdison  storage  battery 
cars,  and  if  they  prove  successful,  their  number  willbe 
added  to.  Of  private  works  may  be  mentioned  the  scheme 
for  supplying  the  Waihi  gold  mines  with  power  transmitted 
at  high  pressure  from  a  hydro-electric  station,  and  the 
equipment  of  the  Union  Steamship  Co.'s  new  works  at  Evan's 
Jiay,  Wellington.  Of  new  work  coming  forward,  by  far  the 
most  important  is  the  initial  scheme  of  the  new  hydro- 
electric department  of  the  public  works,  which  involves 
the  supply  of  power  through  the  fertile  Canterbury  Plains 
from  Lake  Coleridge  to  Christchurch  and  Timaru.  The 
contract  for  the  tunnel  through  which  the  water  will  flow, 
from  the  lake  to  a  point  near  the  power  house,  has 
already  been  let,  and  specifications  are  also  issued  for  the 
main  items  of  machinery,  &c.  The  ultimate  capacity  of  the 
station  is  '.),000  K\v.,  of  which  half  is  to  be  installed  at  first 
in  three  units  of  1,500  Kw^  each.  The  transmission  lines  to 
CJhristchurch  will  be  worked  at  a  pressure  of  60,000  volts, 
and  the  distance  is  70  miles.  The  scheme,  in  addition  to 
supplying  power  in  bulk  to  the  city  of  Christchurch,  also 
includes  the  electrification  of  the  railway  to  its  port, 
Lyttleton,  a  distance  of  seven  miles,  of  which  two  miles  is 
tunnel.  Christchurch  being  one  of  the  principal  industrial 
centres,  it  is  anticipated  that,  when  the  new  supply  is  avail- 
able,  there  will  be  a  considerable  demand  for  power  at  the 
various  works. 

Timaru  has  already  secured  expert  opinion  as  to  a  tramway  . 
and  lighting  scheme,  and  the  growth  of  the  borough,  as  well 
as  its  port  expansion,  makes  a  cheap  supply  of  electric  power 
altogether  desirable. 

The  Government  also  anticipates  a  considerable  aggregate 
demand  from  the  farming  community  and  others  adjacent 
to  the  transmission  lines,  not  only  for  lighting,  but  also 
for  the  driving  of  farm  machinery  ;  but  the  individual 
demand  from  this  source  will  necessarily  be  small. 

Whilst  the  Government  now  retains  the  rights  to  water- 
power  development  throughout  the  J)ominion,  it  is  not 
expected  that  it  will  actively  commence  any  further 
scliemes  until  the  Lake  Coleridge  transmission  is  actually 
at  work,  although  prospecting  and  surveying  have  already 
been  carried  out  elsewhere.  For  instance,  the  experts  of 
the  various  bodies  interested  have  already  conferred,  with  a 
view  to  supplying  the  city  of  Wellington  with  power  from 
the  Hutt  River,  involving  transmission  of  about  20  miles. 
This  line  would  incidentally  be  available  for  the  Govern- 
ment railway  workshops  at  Petone,  for  two  of  the  largest 
freezing  works  in  the  Dominion,  and  for  a  woollen  mill  m 
route,  as  well  as  for  one  or  two  local  bodies. 

In  the  same  neighbourhood  is  one  of  the  steepest  gradients 
of  the  State  railways,  and  the  department  is  studying  the 
problem  of  the  working  of  main  lines  in  Europe  and  in 
America,  in  view  of  the  possible  saving  in  running  cost,  as 
well  as  time,  by  the  substitution  of  electric  for  steam 
traction. 

Again,  New  Plymouth  has  decided  to  go  ahead  with  its 
tramway  scheme,  and  has  called  in  a  consultant  to  advise  as 
to  the  route.  Palmerston  North  is  placing  before  the  rate- 
payers a  project  for  the  installation  of  a  tramway  service 
involving  an  expenditure  of  about  £60,000.  The  borough 
of  Miramar,  which  is  now  served  by  the  lighting  and  tmm- 
ways  systems  of  Wellington,  has  adopted  a  scheme  for  an 
independent  plant  driven  by  Diesel  engines,  and  the  town  of 
Feilding  is  contemplating  a  lii^^hting  scheme  in  the  near 
future. 

Apart  from  these  public  service  schemes,  the  State  Mines 
Department  has  called  for  tenders  for  a  power  and  lighting 
plant  for  the  collieries  at  Grey  mouth,  on  the  West  Coast, 
and  there  are  to  be  installed  at  the  outset  continuous- 
current  dynamos,  steam-driven,  aggregating  270  kw., 
variable  speed  motors  for  driving  ventilating  fans  totalling 
187  II. P.,  and  two  further  motors  of  80  and  -I.")  n.r. 
respectively. 

Although  the  list  is  still  unexhausted,  probably  sufficient 
has  been  said  to  show  that  New  Zealand  is  alive  to  the 
benefits  which  electrical  supply  gives.     Should  success  attend 


the  development  of  its  oil  reaoorce?,  a  further  fillip  may  be 
exf>ected  with  the  advent  of  crurle  oil  for  fuel,  and  the  [yjpo- 
Urity  of  the  Diesel  engine  nidy  i^e  still  further  increa-v.-^J. 

It  may  be  noted  incidentally  that  the  oil  field,  which  up 
to  the  present  lias  shown  the  l>est  results,  is  in  the  Taranaki 
district  wliere  there  are  uidimited  supplies  of  ir  ■  ■  •  '. 
rcfjuiring   no  mining,  awaiting  a  simple  pro<*s.s  of  -  _' 

and  a  supply  of  cheap  power  for  the  purpose. 

It  is  profx)sed  in  a  subsequent  article  to  deal  with  ilnj 
usual  methcxls  of  calhng  for  tenders,  and  the  formalities  to 
be  observed  by  manufacturers  in  submitting  cfTers.  Since 
the  Dominion  does  seven-eighths  of  its  trade  with  the  British 
Isles,  th'^  market  may  be  regarded  as  an  increasingly 
important  one. 


PROCEEDINGS    OP    INSTITUTIONS. 


Condensers  in  Series  with  Metal-Filament  Lamps. 

By  A.  W.  ASHTON,  A.M.I.E.E. 

{Ahdract   of  pajier  read  hrfore  the  Institution  of    Electrical 
Engixeebs,  J/a.y  ICC/*,  liil2.) 

The  object  of  this  paper  is  to  describe  certain  developments  which 
have  recently  taken  place  in  connection  with  the  running:  of  low- 
voltage  metal-filament  lamps  in  series  with  condensers  on  alternat- 
ing: current  circuits. 

In  adopting  condensers  the  improvement  in  the  power  factor  of 
the  whole  circuit,  although  merely  incidental,  should  not  Ije  lost 
sight  of ;  a  consumer  taking  a  leading  current  should  not  be 
debited  with  the  same  proportion  of  capital  cost  as  an  ordinary 
lighting  consumer.  In  the  case  of  small  houses  the  cost  of  wiring 
and  of  lamp  renewals  becomes  of  increasing  importance,  and  it  is 
in  this  direction  that  the  use  of  condensers  appears  especially 
advantageous. 

The  condensers  which  have  been  employed  in  connection  with 
metal-filament  lamps  have  been  of  the  Mansbridge  type,  consisting 
of  tinfoil  paper  impregnated  with  paraffin,  the  impregnation  being 
carried  out  by  a  new  process,  which  is  the  invention  of  Mr.  E.  A. 
Bayles,  of  the  British  Insulated  and  Helsby  Cables,  Ltd.  Prior  to 
the  introduction  of  the  improved  impregnating  process  it  was  the 
practice  to  carry  out  the  paraflBn-wax  impregnation  under  vacuum. 
The  condensers  manufactured  by  this  process  have  been  found 
thoroughly  satisfactory  for  telephone  circuits,  and  certain  other 
purposes  for  which  they  have  been  largely  used. 

In  testing  a  large  number  of  such  condensers  with  alternating 
pressure  it  was  found  that  breakdowns  always  occurred  along  a 
certain  curve,  viz  ,  that  connecting  points  of  equal  temperature  in 
the  wax  while  cooling  after  impregnation.  This  pointed  to  the 
possibility  of  the  dielectric  becoming  weakened  electrically  due  to 
shrinkage  in  cooling,  and  to  the  fact  that  the  interstices  between 
the  layers  of  paper  and  tinfoil  were  not  completely  filled  with 
paraflBn.  This  drawback  is  obviated  by  the  new  procesi",  the 
interstices  being  completely  filled  with  paraffin,  which  results  in 
the  dielectric  strength  of  a  condenser  of  given  thickness  of  paper 
being  practically  doubled. 

The  new  process  consists  essentially  in  the  immersion  of  the  con- 
denser roll  in  melted  paraffin  wax  after  vacuum  impregnatior,  and 
the  subiection  of  the  wax  to  high  mechanical  pressure  during  the 
process  of  cooling.  This  pressure  is  about  1  or  2  tons  per  fq.  in., 
and  it  is  important  to  note  that  while  the  pressure  is  maintained 
on  the  paraffin,  the  condenser  itself  is  not  pressed  upon  in  such  a 
manner  as  will  flatten  or  otherwise  distort  its  shape.  The  pressure 
is  maintained  until  the  paraffin  is  cooled  and  set. 

The  superiority  of  the  condensers  produced  by  this  process  com- 
pared with  the  paraffin  condensers  hitherto  produced  is  most  marked, 
particularly  with  regard  to  dielectric  strength  and  reliability  when 
working  on  A.c.  circuits  ;  the  recent  developments  in  the  use  of 
condensers  have  been  largely  due  to  the  introduction  of  this  pro- 
cess. 

A  series  of  tests  for  the  determination  of  the  dielectric  losses  in 
condensers  manufactured  by  the  new  process  have  been  made  by 
the  author  in  the  electrical  engineering  laboratv^ries  at  Battersea 
Polytechnic. 

The  curves  given  in  figs.  1  and  2  show  the  results  obtained  for  a 
15-microfarad  condenser  suitable  for  pressures  up  to  250  volts.  In 
each  cast'  the  losses  are  expressed  in  watts  per  microfarad,  and  also 
as  percentage  power  factor.  In  obtaining  the  results  shown  in 
fig.  1,  the  voltage  on  the  condenser  was  kept  constant  at  2C0,  and  the 
frequency  was  varied  from  about  -JO  to  100  cycles.  The  loss  is  very 
nearly  proportional  to  the  fret^uency  within  these  limits,  the  power 
factor  only  increasing  2r>  per  cent,  when  the  frequency  increases 
from  40  to  100  cycles  per  second. 

In  fig.  2  the  results  of  tests  on  the  same  condenser  at  different 
voltages  from  80  to  2t0,  and  a  constant  frequency  of  50  cycles,  are 
given.  The  loss  increases  with  the  voltatre,  and  the  power  factor  is 
considerably  lower  at  the  higher  voltages,  being  as  low  as  0"3S  per 
cent,  at  240  volts,  and  increasing  to  18  at  80  volts. 

At  200  volts  50  cycles  the  power  factor  is  044  per  cent.,  corres- 
ponding to  a  total  loss  of  085  watt  for  the  15-microfarad  con- 
denser. The  overall  dimensions  of  this  condenser  are  5}  in. 
X  5 J  in.  X  45  in.,  giving  a  total  external  surface  of  160  sq.  in., 
from  which  it   is  obvious  that  the  temperature  rise  is  absolutely 
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uey^liffible.  When  this  condenser  is  fully  loaded,  the  lamps  will 
aggregate  from  80  to  90  watts,  so  that  the  eflBciency  is  about  99  per 
cent,  at  full  load.  If  this  condenser  is  left  continuously  on  a  supply 
circuit  it  absorbs  energy  at  the  rate  of  about  seven  units  per  annum. 
Thus  from  every  point  of  view  the  condenser  is  a  highly  eflScient 
piece  of  apparatus,  and  owing  to  its  small  losses  and  negligible 
temperature  rise  it  is  practically  impossible  for  it  to  deteriorate 
in  use. 

For  incandescent  lighting  the  condenser  possesses  certain  valuable 
features,  which,  combined  with  its  moderate  cost,  make  it  suitable 
for  use  in  conjunction  with  low-voltage  lamps  where  otherwise 
either  high-voltage  lamps  would  be  used  or  an  auto-transformer 
installed. 

Apart  from  the  higher  efficiency  and  longer  life  of  the  low- 
voltage  lamp,  the  latter  is  considerably  cheaper  to  manufacture, 
and  has  a  more  robust  filament.  Further,  when  one  considers  the 
fact  that  the  initial  cost  of  a  condenser  for  a  single  lamp  is  often 
not  more  than  twice  the  cost  of  the  lamp,  it  is  evident  that  the 
prevention  of  one  or  two  accidental  breakages  will  easily  cover  the 
cost  of  the  condenser. 

The  parallel  system  of  connections  necessitates  the  use  of  a 
condenser  corresponding  to  each  switch,  as  owing  to  the 
'■  constant-current "'  property  of  the  condenser  the  number  of 
lamps  connected  in  parallel  must  be  constant. 

The  size  of  the  condenser  must  be  determined  with  reference  to 
both  voltage  and  current  of  lamp,  as  well  as  the  supply  voltage 
and  frequency.     The  capacity  required  is  given  by : — 


K  = 


n  X  10*^ 


2    TT     f   v'    Vl^   — 


V2'' 


where  k   =    capacity  in  microfarads,  c  =  rated  current  of  lamp, 
/  =  supply  frequency,  Vi  =  supply  voltage,  V2  =  lamp  voltage. 


Fig,  1. 


Fig.  2. 


The  capacity  required  is,  therefore,  directly  proportional  to  the 
lamp  current,  and  inversely  proportional  to  the  frequency  and  to 
the  vectorial  difference  between  supply  and  lamp  voltages.  Gene- 
rally speaking,  the  application  of  condensers  is  limited  I0  supply 
voltages  of  200  or  more  at  ,50  cycles,  except  for  comparatively 
low  candle-power  lamps  (up  to  10  watts).  At  frequencies  of  70  to 
100,  however,  the  cost  of  condensers  for  running  50-volt  lamps  on 
110-volt  circuits  comes  out  reasonably  low  even  in  the  case  of 
28-watt  lamps. 

The  capacities  required  for  different  lamp  voltages  are  shown  in 
figs.  3  and  4,  from  which  some  idea  of  the  size  of  the  condenser  for 
any  given  lamp  can  be  obtained.  The  capacity  is  inversely  propor- 
tional to  the  supply  voltage  in  the  neighbourhood  of  220  volts,  i  e., 
from  200  to  250. 

From  fig.  4  it  can  be  seen  that  when  using  the  parallel  system 
for  lamp  voltages  of  less  than  25,  the  cost  of  the  condensers 
becomes  rather  excessive  :  but  it  must  be  noted  that  three  25-\olt 
lamps  may  be  run  on  the  same  condenser  without  appreciably 
increasing  the  capacity,  and  by  adopting  the  series  system  these 
need  not  be  all  in  one  room,  but  can  be  separately  controlled  by 
short-circuiting  switches. 

The  cost  of  the  condensers  may  be  represented  approximately  by 
the  equation  : — 

Cost  in  shillings  =  a  -f  J  k, 

where  a  =  20  and  h  =  V5  for  2  50-volt  condensers  of  capacity  K 
microfarads. 

Owing  to  the  small  dimensions,  viz.,  2^  in.  X  2i  in,  x  6  in.  for 
the  five-microfarad  condenser,  and  the  fact  that  the  condensers 
work  continuously  with  no  appreciable  temperature  rise,  they  may 
be  fixed  in  any  out-of-the-way  place. 

The  adoption  of  this  system  implies  practically  no  disturbance  of 
the  existing  wiring,  but  it  becomes  rather  expensive  in  first  cost 
where  the  aggregate  of  voltages  of  lamps  in  series  with  one 
condenser  is  low.  The  minimum  capacity  is  required  when  the 
voltage  on  the  lamp  or  lamps  is  707  per  cent,  of  the  supply 
voltage. 

On  200-volt  circuits  any  lamp  of  a  lower  voltage  than  60  can  be 
replaced  by  a  lamp  of  different  candle-poMer  provided  the  two 
lamps  have  the  same  rated  current.  Thus  the  same  condenser  is 
always  suitable  for  a  5-watt  25-volt  lamp  and  a  10-watt  50- volt 
lamp  ;  and  if  the  candle-power  requi.es  to  be  still  further  increased 
a  17  or  18- watt  100- volt  lamp  should  be  used. 

The  condensers  are  listed  for  running  25,  50,  or  100-volt  lamps 
on  circuits  of  any  pressure  or  frequency  met  with  in  practice,  and 
it  has  been  found  convenient  to  refer  to  them  by  using  serial 
numbers  instead  of  the  actual  capacities 


This  system  is  particularly  applicable  to  the  case  of  houses  of 
moderate  size,  viz.,  of  less  than  about  25  lights,  in  which  the 
number  of  points  where  less  than  25  watts  is  required  will  be  about 
one-third  of  the  total.     In  these  cases  condensers  would  be  required 
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only  on  the  lower  candle-power  points,  and  in  those  positions  where 
the  lamps  are  liable  to  be  handled. 

The  first  cost  is  less  than  when  an  auto-transformer  is  installed, 
all  "  no-load  "  losses  are  obviated  and  the  running  losses  are  con- 
siderably reduced.  Compared  with  the  use  of  high-voltage  lamps 
at  all  points,  there  is  considerable  saving  in  the  cost  both  of 
energy  and  of  lamp  renewals,  amounting  in  a  number  of  cases  to 
more  than  50  per  cent,  on  the  assumption  of  equal  life  for  the 
high -voltage  and  low- voltage  lamps.  It  appears  very  probable 
that  the  actual  saving  will  be  greater. 

The  possibility  of  running  a  variable  number  of  low-voltage 
lamps,  all  having  the  same  rated  current,  in  series  with  a  single 
condenser  and  controlled  by  "  short-circuiting  "  switches,  is  due  to 
the  fact  that  the  vectorial  difference  between  the  two  quantities  in 
quadrature,  when  one  is  much  smaller  than  the  other,  is  very 
slightly  less  than  the  greater  of  the  two  quantities.  Thus  the  con- 
denser splits  the  supply  voltage  into  two  components  in  quadrature, 
and  when  the  lamp  voltage  is  as  much  as  30  per  cent,  of  the 
supply  voltage  the  condenser  voltage  is  only  4'C  per  cent,  less  than 
the  supply  voltage.  With  tungsten-filament  lamps  in  series  with 
the  condenser  the  actual  reduction  in  current  is  less  than  this,  due 
to  the  decreased  resistance  of  the  filament  when  the  current  is 
below  normal.  The  maximum  percentage  variation  can  be  still 
further  decreased  by  adjusting  the  capacity  of  the  condenser  to 
such  a  value  that  the  lamps  get  their  correct  voltage  when  the 
aggregate  of  voltages  of  the  "  switched-in  "  lamps  is  25  percent, 
of  the  supply  voltage.  Under  these  conditions  it  is  possible  to  use 
a  variable  number  of  lamps  up  to  35  or  40  per  cent,  of  the  supply 
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voltage  without  the  lamp  current  deviating  more  than  3  per  cent, 
from  the  normal. 

In  fig.  5  is  given  the  percentage  deviation  of  lamp  current  and 
voltage  from  the  normal  for  different  nominal  lamp  voltages,  the 
rated  current  being  correct  when  the  lamp  voltage  is  25  percent, 
of  the  supply  voltage.  Under  these  conditions  the  variation  in  the 
candle-power  of  the  lamps  is  no  greater  than  is  given  by  carbon- 
filament  lamps  due  to  ordinary  variations  in  voltage,  but  in  any 
case  the  current  variation  may  be  made  less  than  3  per  cent,  if 
necessary  by  keeping  below  35  per  cent,  of  the  supply  voltage,  i.e., 
by  adopting  lower  voltage  lamps. 

The  necessary  condition  to  be  followed  by  the  lamps  in  series 
with  any  one  condenser  is  that  they  should  all  have  the  same 
rated  current,  the  voltage  being  therefore  proportional  to  the 
wattage  required.  Thus  for  a  condenser  giving  1  ampere,  a  25-watt 
lamp  must  be  rated  at  25  volts,  a  10-watt  lamp  at  10  volts,  A:c. 
With  such  a  condenser  the  maximum  wattage  of  lames  simultane- 
ously in  use  on  a  220- volt  circuit  would  be  about  80,  but  where,  as 
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would  »fenerally  be  the  case,  all  lamps  are  not  required  at  once,  the 
wattage  of  lamps  installed  may  be  about  12'i.  Any  required 
wattage  of  lamps  can  be  used  in  connection  with  a  single  condenser 
by  varying  the  rated  current  of  the  lamp?,  bii':  it  will  generally  be 
found  more  convenient  to  run  each  group  of  10  lamps  on  a  separate 
condenser. 

Compared  with  the  parallel  system,  the  chief  advantages  of  the 
series  system  are  : —  , 

1.  Although  low-voltage  lamps  of  10  to  2'>  volts  can  be  UFcd, 
the  cost  of  the  condenser  is  only  about  2s.  (id.  per  lamp  on  220- volt 
50-cyclt'  circuits. 

2.  The  condenser  acts  as  a  current  limiter  and  effectually  pre- 
vents the  consumer  increasing  his  maximum  demand  to  any  serious 
extent  without  the  knowledge  of  the  8upi)ly  authority. 

3.  By  using  switch-holders  a  considerable  reduction  can  be 
effected  in  the  cost  of  wiring  due  to  there  being  only  one  wire  run 
from  ceiling  rose  to  ceiling  rose. 

4.  The  electric  stress  on  the  insulation  of  the  wiring  is  consider- 
ably reduced,  and  risk  of  fire  due  to  "short-circuits"  occurring 
is  entirely  eliminated,  due  to  the  fact  that  the  power  supplied  by 
the  circuit  to  the  fault  is  limited  by  the  condenser. 

The  series  system  is  more  particularly  applicable  to  small  houses 
or  flats  not  requiring  more  than  about  10  lights,  and  to  groups  of 
low  candle-power  points  in  larger  house?.  In  the  latter  case  the 
lamps  may  be  all  in  one  room  and  divided  for  convenience  in  illu- 
mination, or  the  whole  of  the  smaller  rooms  in  a  house  may  be 
wired  in  series. 

The  current  taken  by  the  condenser  is  a  maximum  when  all  the 
lamps  are  short-circuited,  and  in  the  series  system  this  will  be 
about  3  per  cent,  greater  than  the  normal  current. 

A  further  result  of  the  current-limiting  effect  of  the  condenser 
is  the  prevention  of  the  excessive  rush  of  current  which  takes  place 
when  metal-filament  lamps  are  switched  on. 

The  extensive  use  of  condensers  will  affect  the  power  factor  of 
any  system  in  which  they  may  be  adopted. 

The  use  of  the  series  condenser  system  in  which  the  condenser  is 
generally  in  circuit  will  effectually  compensate  for  lagging  currents, 
provided  the  condensers  are  located  near  the  apparatus  taking 
lagging  currents,  and  are  in  the  circuit  mainly  for  the  same  periods 
as  those  in  which  lagging  currents  appear. 

Though  these  conditions  are  not  fulfilled  in  residential  districts, 
yet  for  the  smaller  class  of  property  in  industrial  districts  the 
compensation  would  be  found  to  be  satisfactory,  having  regard  to 
the  fact  that  over-compensation  is  an  advantage  as  far  as  the 
generators  are  concerned. 

The  following  is  a  comparative  estimate  of  the  cost  of  wiring  a 
6-roomed  house  with  10  points,  on  the  ordinary  "loop-in"  system 
using  200-volt  lamps,  and  on  the  series  condenser  system  using 
switchholders. 

The  estimate  is  on  exactly  the  same  basis  for  each  system,  viz., 
for  a  plastered  house  and  using  GOO-meffohm  cable  of  English 
TTianufacture,  in  enamelled  close- joint  steel  tubing  with  slip-socket 
fittings.  The,  prices  include  wiring  contractor's  profit,  and  labour 
taken  at  Is.  6d.  per  hour  for  wireman  and  mate.  The  cost  of  the 
condenser  is  not  included  in  (2),  as  it  is  assumed  that  this  would 
be  balanced  approximately  by  the  cost  of  a  current  limiter  for 
i-ystem  (1). 

(1)  (2) 

Cable  and  conduit 
Labour  on  cable  and  conduit 
Pendants,    switches,     main    switch 
and  fuses,  including  labour     ... 
Lamps  ... 


£1 

17 

6 

£1 

2 

6 

2 

10 

0 

1 

6 

4 

2 

9 

2 

2 

2 

6 

1 

10 

0 

0 

If) 

0 

£S 

6 

8 

£,-) 

6 

4 

Total  

These  estimates  show  a  saving  of  3S  per  cent,  bj'  using  the  series 
system,  and  this  has  been  effected  in  labour  and  material  due 
chiefly  to  the  reduction  of  cable  from  17  yd.  to  8  yd.  per  point,  and 
a  corresponding  saving  in  labour,  conduit  and  fittings.  The  prices 
are  for  wiring  a  single  house  in  each  case  ;  they  would,  of  course, 
be  considerably  lower  where  a  number  of  houses  could  be  wired  at 
the  same  time. 

Whenever  lamps  are  used  in  series  with  a  condenser,  the  power 
factor  is  given  as  the  ratio  of  the  voltage  on  the  lamps  to  the  supply 
voltage.  It  is  obvious  that,  in  the  case  of  a  single  10- volt  lamp  on 
a  200-volt  circuit,  the  power  factor  will  be  0'05.  Since  the  standard 
types  of  meter  have  not  been  designed  for  use  on  such  low  power 
factors,  it  is  an  interesting  point  to  consider  how  far  they  may  be 
relied  on  to  start  and  to  register  accurately  in  f-uch  cases. 

A  .^-ampere  lOO-volt  induction-type  watt-hour  meter,  which 
was  tested  against  a  sensitive  precision  wattmeter  of  the  deflec- 
tional  type,  was  remarkably  accurate  at  low  power  factors  and 
as  adiusted,  /.V.,  reading  nearly  1  per  cent,  high  for  a  current  of 
3-  amperes  at  unity  power  factor,  it  is  more  accurtt?  with  leading 
than  with  lagging  currents.  With  a  power  factor  as  low  as  0'08 
(leading)  the  meter  reads  only  2  per  cent.  low.  but  leads  nearly  5  per 
cent,  low  when  the  power  factor  is  reduced  to  0  04. 

This  type  of  meter  would  appear  to  read  sufficiently  accurately  in 
connection  with  the  series  system,  and  could  be  adjusted  so  as  not 
to  register  with  the  condenser  alone  in  circuit,  and  to  start  with 
certainty  when  the  smallest  lamp  is  switched  on. 

Since  in  the  series  system  the  current  is  constant,  a  volt-hour 
meter  connected  across  the  lamps  would  accurately  register  the 
energy  used  in  the  lamps,  and  would  reduce  the  mettr  losses  to  a 
minimum. 

Where  a  number  of  lamps  are  run  in  series,  one  disadvantage  is  that, 
in  the  event  of  one  lamp  failing,  all  the  others  go  out.  In  the  case 
of  the  series  system,  a  cheap  type  of  relay  can  be  adopted,  which  will 
automatically  short-circuit  any  lamp  thus  failing. 


Although,  for  lighting  umall  houses  or  flate.  sDcb  relayi<  would 
apjjear  unnecessary,  for  public  lighting,  where  reliability  is  of 
greater  importance,  the  extra  expense  might  be  justified.  By 
arranging  for  a  suitable  amount  of  f-elf-indaction  io  each  reUy 
and  connecting  the  lamp  switch  so  as  to  chort-circuit  the  rela}' 
when  the  lamp  is  not  in  use,  the  presence  of  the  relay  will  improve 
the  regulation. 

This  arrangement  permits  of  using  lampH  whose  aggregtite  of 
voltage  is  more  than  r>0  per  cent,  of  the  supply  voltage,  as  compared 
with  3o  per  cent,  when  inductances  are  not  used. 

The  series  system  is  particularly  sritable  for  wiring  small  houses 
or  fiats  of  five  or  six  rooms — a  cla^s  of  consumer  at  present 
almost  untouched  by  electric  supply  authorities,  and  the  inhabitant.-* 
of  which  form  the  great  bulk  of  the  population. 

In  order  to  make  electricity  supply  profitable  in  such  cases,  it  is 
necessary  to  aoopta  system  implying  minimum  costs  to  the  supply 
authority,  the  property  owner  and  the  consumer. 

An  endeavour  has  been  made  to  show  that  the  series  system  fulfils 
these  conditions  in  the  first  case  by  the  limitation  of  the  maximum 
demand,  and  the  compensation  for  lagging  currents  :  in  the  second 
case,  by  the  reduction  of  wiring  costs,  and  in  the  third  by  the 
reduction  of  the  initial  cost  of  lamps  and  of  renewals,  as  well  as 
the  provision  of  a  low  candle-power  lamp.  With  these  advan- 
tages, the  system  should  commend  itself  to  those  supply  engineers 
who  contemplate  the  possibility  of  gaining  some  portion  of  that 
great  body  of  potential  consumers  who  are  at  present  outside  their 
influence. 

Where  a  block  of  flats  or  houses  can  be  supplied  so  as  to  reduce 
the  cost  of  the  house  service  to  a  minimum,  an  unlimited  supply 
could  be  profitably  given  at  from  6d.  to  '.»d.  per  week. 


The  discussion  was  opened  by  Me.  Perbex  Maycock,  who  des- 
cribed some  of  the  more  recent  Lundberg  switch  arrangements  for 
electric  lighting  with  condensers  in  circuit,  concluding  with  an 
example  of  complete  house  lighting  through  a  condenser  in  the 
kitchen. 

Mr.  Rawlings  said  some  description  of  the  apparatus  and  its 
size  was  wanted  in  the  paper,  as  the  size  of  condenser  had  an 
important  bearing  on  its  use  for  domestic  purposes.  The  .^-mfd. 
size  appeared  to  be  too  large  to  use  as  the  author  proposed.  He 
thought  the  condenser  for  electric  lighting  purposes  had  received 
its  death-blow  owing  to  the  rapid  development  of  the  metal 
lamp,  and  this  point  appealed  to  him  personally,  as  he 
had  devoted  some  time  to  the  condenser,  although  his 
only  had  a  cubic  capacity  of  I'i  in.,  as  against  the  authors 
To  in.  This  condeni-er  had  been  applied  to  switches  and  fittings 
(some  examples  of  which  were  shown  on  the  lantern  screen).  He 
disagreed  with  the  authors  estimate  for  house  wiring  on  the  series 
system,  as  short-circuiting  by  switch  lampholders  was  not  to  be 
recommended.  A  better  application  of  the  condenser  was  for 
dimming  light,  and  for  this  purpose  he  had  brought  out  a  switch 
containing  a  number  of  contacts  and  the  condenser  in  the  base,  and 
occupying  but  little  more  space  than  a  tumbler  switch. 

Mij.  W.  M.  MoRDEY  thought  the  author  showed  that  the  electro- 
static condenser  could  now  be  regarded  as  ranking  with  the  trans- 
former in  suitability  for  practical  use.  The  very  small  trans- 
former for  one  or  tw-"  lamps  could  not  be  constructed  with  a 
suflSciently  low  no-load  Ijss,  but  even  with  the  smallest  condenser  the 
losses  were  very  small,  in  fact,  no  more  than  with  large  sizes.  The 
buffer  action  of  the  condenser  and  self-regulation  of  the  series 
arrangement  were  important. 

The  Author,  in  a  communicated  reply,  said  :  WitSi  regard  to  the 
use  of  slip-socket  fittings  in  the  'comparative  estimates  of  wiring 
costs,  it  was  not  clear  that  slip  sockets  were  prohibited  by  the 
Institution  Wiring  Rules,  provided  continuity  was  obtained  by  some 
system  of  earthing  grips  :  and  in  any  case  '.'9  per  cent,  of  ordinary 
dwelling  houses  were  wired  with  slip  sockets  without  any  special 
method  of  obtaining  continuity. 

With  regard  to  the  si/.e  of  the  condensers,  this  depended  entirely 
on  the  factor  of  safety  which  was  considered  necessary.  The  con- 
densers in  use  at  present  were  tested  at  1,000  volts  for  use  on  circuits 
up  to  250  volts.  By  reducing  the  straining  voltrge  to  oOO,  it  would 
be  possible  to  reduce  the  dimensions  to  about  one  quarter  of  the 
present  size.  It  was  not  considered  advisable,  however,  to  reduce 
the  factor  of  safety,  because  it  was  realised  that  to  extend  the  use 
of  condensers  an  absolutely  reliable  article  must  be  offered. 

He  did  not  think  the  reduction  of  the  dimensions  of  such  impor- 
tance as  was  assumed,  as  the  condenser  could  generally  be  put  in 
such  a  pos-ition  that  its  dimensions  were  relatively  unimportant. 


The  Transmission  of  Electrical  Energy  by  Direct-Current 

on  the  Series  System. 

By  J.  S.  High  FIELD,  M.I.E.E. 

(Abstract  of  paj)^r  lead  before  the  IXSTITfTlON  OK  ELECTRICAL 
Engineeks,  at  Glasgow,  June  \'2th.  1912"). 

In  my  paper  of  March  7th,  1907,  bearing  the  above  title,  I  had  the 
privilege  of  puttinsr  before  this  Institution  some  facts  and  theories 
in  regard  to  this  very  interestiig  system.  Since  writing  that  pnper 
matters  have  progressed.  After  the  most  careful  consideration 
the  Metropolitan  Electric  Supply  Co.  dt  cid  d  to  use  the  series 
system  for  supplying  their  western  area,  ana  the  plant  was  put  to 
■work  in  March  of  last  year,  and  has  been  running  steadily  ever  since  : 
two  sets  of  colliery  winding  gear  Lave  been  constructed,  and  the 
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Moutiers-Lyons  system  Uhe  larg-est  series  transmission  yet  erected 
by  M.  Thury)  has  been  largely  extended. 

The  western  area  system  of  the  Metropolitan  Co.  is  designed 
ultimately  to  feed  an  area  containing-  ;>00  sq.  miles,  the  extreme  dis- 
tance by  road  to  the  remote  points  from  the  power  station  at 
Willesden  being-  about  28  miles.  The  company  hold,  and  are  now 
working-,  the  orders  in  Southall,  Hanwell,  Brentford  and  Acton, 
and  possess  bulk  supply  powers  in  the  remaining  districts  to  which 
it  is  not  certain  when  the  opportunity  will  arise  for  giving 
supplies. 

Owing  to  the  small  load  existing  in  a  great  part  of  the  district, 
the  important  matter  was  to  design  a  system  which  would  involve 
the  least  possible  cost  in  mains,  and,  at  the  same  time,  admit  of 
ready  and  inexpensive  expansion  to  meet  the  requirements  of  a 
rapidly  increasing  population.  It  was  also  necessary  to  use  a 
system  which,  while  being  inexpensive  for  short  distances,  could  be 
readily  extended  to  very  long  distances. 

It  was  decided  to  lay  mains  having  a  capacity  of  10,000  kw. 
with  sufficient  reserve  in  the  case  of  breakdown,  and  after  much 
research  it  was  found  that  two  single-conductor  cables  having  a 
core  of  0'125  sq.  in.  section  with  ^  in.  of  paper  insulation,  sufficient 
for  100.000  volts  direct  current,  could  be  laid  in  iron  pipe  at  less 
cost  than  any  other  system  of  similar  capacity.  To  provide  for 
continuity  of  supply  in  case  of  breakdown  of  one  of  the  mains,  it 
was  desirable  to  use  the  earth  as  the  spare  conductor.  Further 
research  having  shown  that  this  was  possible  without  risk  of  inter- 
ference with  other  electrical  circuits,  this  method  with  the  consent 
of  the  Board  of  Trade,  was  decided  upon  :  thus,  the  cost  of  a  third 
or  stand-by  cable  was  avoided. 

For  the  secondary  supply  the  mains  are  of  much  less  capacity, 
and  can  be  tapped  at  frequent  intervals  to  supply  small  sub-stations 
for  town  and  village  lighting  and  fairly  large  power  consumers.  A 
somewhat  high  pressure  being  necessary  for  this  purpose,  it  was 
decided  to  use  three-phase  alternate-current  mains  at  3,000  volts 
pressure,  and  for  the  low-tension  system  supplying  small  con- 
sumers   a   three-phase   four-wire    system    at    415    volts    pressure 
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Fig.  1.— Joint  for  100,000- volt  Lead-Coveeed  Cable. 


between  phases.  This  network  showed  lower  costs  and  greater  con- 
venience than  any  other.  The  comparatively  high  secondary 
pressure  enables  an  area  of  about  10  sq.  miles  to  be  worked  from 
each  sub-station.  Thus  in  spite  of  the  scattered  nature  of  the 
demand  each  sub-station  will  grow  to  considerable  dimensions, 
enabling  larger  plant  to  be  used. 

The  transmission  cable  system  consists  of  two  plain  lead-covered 
paper-insulated   cables    drawn    into    cast-iron   pipes   2i-in.   inside 
diameter,    the  pipe  joints  being    made   with   yarn  and  clay,  and 
electrically  bonded  by  means  of  three  corrusi-ated 
iron  wedges  which  bite  into  the  iron.      These 
wedges  make  a  very  good  joint  and  are  inexpen- 
sive.    Special  split  cast-iron  boxes  are  used  to 
hold  each  cable  joint,  and  small  split  boxes  are 
used  at  bends.    There  are  no  brick  pits  or  surface 
covers  ;  the  cable  is  surrounded  throughout  its 
length  by  cast-iron,  thus  the  cable  is  admirably 
protected.      The  present   system   supplies  from 
the   power   station   to  Southal).   a   distance    of 
about  7  miles. 

The  joints  in  the  cables  are  shown  in  section 
in  fig.  1,  and  are  made  in  the  following  way. 
The  lead  is  first  carefully  removed.  Steps  are 
made  in  the  paper  insulation  by  carefully 
unrolling  each  layer  and  tearing,  not  cutting  it 
off  to  form  four  steps.  The  conductors  are 
joined  by  a  sweated  sleeve,  and  the  whole  is 
covered  by  a  paper  ribbon  1  in.  wide,  wound  on 
to  the  joint  off  a  reel.  In  this  way  the  paper  is 
never  handled,  and  consequently  moisture  is 
not  left  in  the  joint.  A  lead  sleeve  is  then 
drawn  over  the  joint  and  plumbed  to  the 
lead  sheath  of  the  cable.  It  is  then  filled  with 
compound.  The  joints  are  inexpensive,  and  have 
proved  themselves  most  reliable. 

Each  cable  length  of  220  yards  was  tested  in  the 
factory  to  75,000  volts  alternating  current  at  GO  cycles,  the  pressure 
being  applied  for  10  minutes.  A  (!-ft.  piece  of  each  length  manufac- 
tured was  tested  to  130,000  volts  alternating  current  at  (;0  cycles, 
which  pressure  wag  resisted  fo"  about  5  minutes.  The  type  of 
joint  used  was  tested  at  150,000  volts,  fiO  cycles,  without 
breaking  down.  After  laying,  the  whole  length  of  cable  was 
tested  to  an  alternate-current  pressure  of  20.000  volts.  60  cycles, 
every  35  minutes. 

It  was  decided  to  test  the  cables  with  direct  current  at  a  pressure 


of  not  less  than  150,000  volts.  In  order  to  obtain  this  pressure  a 
special  machine  was  constructed  of  a  similar  type  to  that  used  by 
Mr.  Watson  in  the  experiments  he  has  described  to  this  institution, 
but  having  a  greater  capacity.  The  machine  consists  of  a  generator 
of  the  Voss  type,  direct  driven  by  a  motor  at  about  1,000  revs. 
per  minute.  The  generator  and  motor  are  completely  enclosed  in  a 
cast-iron  case,  the  high-tension  terminals  for  the  supply  to  the 
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-Main  Switchboard  with  Line  and  Earth  Switche  , 

AND  Instruments. 


motor  being  brought  through  the  case  by  large  ebonite  insulators. 
The  case  is  then  filled  with  nitrogen  at  a  pressure  of  200  lb.  per 
square  inch.  The  motor  is  supplied  with  current  from  a  small 
generator  which,  owing  to  its  direct  connection  with  the  motor,  is 
charged  at  the  full  pressure  ;  it  is  therefore  necessary  to 
insulate  this  generator  from  earth  in  the  same  way  as  the  whole 
machine  is  insulated.  This  generator  is  in  its  turn  driven  by  a 
motor  by  means  of  two  wooden  pulleys  and  a  cotton  rope  which 
provides  ample  insulation  for  the  maximum  pressure  given  by  the 
machine.  When  connected  to  one  cable  with  its  switchgear  the 
machine  maintained  for  periods  of  about  30  minutes  a  pressure  of 
130,000  volts,  and  for  short  periods  a  pressure  of  150,000  vojib,  the 
total  energy  put  into  the  cable  and  switchgear  beine  approxi- 
mately 500  watts,  this  leakage  being  due  to  small  discharges  at 
various  points.  The  pressures  were  measured  by  a  single- cell 
Kelvin  type  voltmeter  working  in  compressed  air  at  a  pressure  of 
200  lb.  per  sq.  in. 

I  regard  the  construction  of  this  machine  as  a  notable  achieve- 
ment, and  think  that  Mr.  Watson  and  the  makers  are  greatly  to  be 
congratulated. 

Each  end  of  each  cable  is  connected  to  its  own  switching  panel, 
shown  in  fig.  2.     The  panel  contains  two  switches,  one  for  coupling 


-Motor-Generator,  showing  Insulated  Foundations. 
D.c.  Generator  Output  :  100  amperes  at  5,000  volts. 

the  cable  to  the  power  station  or  sub-station  circuit,  and  the  other 
for  coupling  the  station  circuit  to  earth.  The  two  switches  are 
interlocked,  so  that  it  is  impossible  to  draw  one  until  the  other 
has  been  closed.  The  instruments  consist  of  an  ammeter  in  the 
line,  an  ammeter  in  the  earth  circuit,  and  a  voltmeter  to  show  the 
pressure  between  the  line  and  earth  ;  the  latter  is  provided  with  a 
switch,  so  that  it  can  be  conveniently  disconnected  from  the  circuit. 
The  panels  provide  for  double  insulation,  the  various  instruments 
and    switches    being    carefully    insulated    with    large    porcelain 
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inBulatora  from  the  panels  ;  the  frames  carryinp  the  panels  are 
again  insulated  from  earth.  It  is  a  special  advantage  of  the  seriea 
system  that,  with  the  exception  of  the  cable,  it  is  possible  to 
provide  double  insulation  at  all  points. 

It  was  decided  to  drive  the  first  machines  by  means  of  syn- 
chronous motors  supplied  with  enertry  from  the  A.c.  (renerators 
already  installed  in  the  power  station.  Later  on,  when  steam- 
driven  direct-current  setw  are  installed,  these  machines  will  form  a 
convenient  link  between  the  direct  and  alternate-current  systems. 
There  is  nothing  special   about   the   synchronous   motors,   which 
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were  machines  already  in  the  possession  of  the  company.  It  was 
for  this  reason  that  so  low  a  speed  as  200  r.p.m.  was  chosen. 

The  direct-current  grenerators  shown  in  figr.  3  have  six  poles.  The 
commutators  are  60  in.  in  diameter  and  64  in.  long,  and  contain 
1,439  segments.  Since  the  maximum  current  to  be  collected  is  120 
amperes,  only  two  sets  of  brushes  are  required.  Consequently,  not 
only  does  the  commutator  run  almost  without  noise,  but  the  wear 
is  inappreciable.  The  machines  are  designed  to  run  sparklessly  at 
any  load,  but  will  allow  the  current  to  be  varied  from  70  to  120 
amperes.  The  normal  pressure  is  5,000  volts  ;  this  is  the  highest 
pressure  for  which  a  machine  of  this  type  has,  so  far,  been  designed. 
Therefore,  the  output  of  the  machine  at  100  amperes  is  500  KW., 
and  at  120  amperes  600  KW.  The  performance  curves  of  these 
machines  are  shown  in  fig.  4. 

The  current  is  maintained  constant  by  a  regulator  which  serves 
to  regulate  the  working  field  by  moving  the  brushes  from  full  to 
no-load  position,  and  at  the  same  time  shunting  a  part  of  the  field 
current  by  means  of  a  diverter.  The  regulator,  shown  in  the 
diagram,  fig.  5,  is  driven  by  a  small  belt  from  the  end  of  the 
generator  shaft.  It  consists  of  a  small  turbine  c,  wholly  submerged 
in  oil,  maintaining  a  pressure  of  about  25  lb.  per  sq.  in.  In  the  case 
containing  the  turbine  is  a  vertical  cylinder  A,  in  which  moves  a 
gate  B,  on  a  vertical  shaft  through  a  segment  of  the  cylinder. 
This  gate  is  immersed  in  oil,  and  the  supply  under  pressure  from 
the  turbine  can  be  directed  to  either  side,  so  as  to  rotate  with  great 
force  the  shaft  to  which  it  is  attached.  This  shaft  is  geared  by 
means  of  bevel  wheels  to  a  horizontal  shaft,  which  acts  directly  on 
the  brush  rocker.  The  supply  of  oil  from  the  turbine  is  taken 
through  a  small  piston  valve  d,  which  serves  to  distribute  it  to 
either  side  of  the  gate.  The  position  of  the  main  valve  is  controlled 
by  a  solenoid  G,  through  which  the  main  current  passes,  pulling 
against  a  spring  E,  and  controllirga  relief  valve  f.     It  will  be  seen 


The  generators  are  driven  through  an  insulating  coupllner  of  the 
Zodel  type,  consisting  of  two  disks  fitted  with  pins  and  rollers  for 
carryincr  the  main  forward  driving  belt,  and  the  reverse  belt  which 
iK  necessary  to  enable  the  pet  to  be  started  from  the  direct-current 
end  and  to  keep  the  whole  coupling  rigid.  Thifl  coupling  has  also 
a  slipping  member,  which  is  essentially  a  disk  form  of  clutch. 
This  is  set  to  slip  when  the  load  on  the  generator  exceeds  2.'  per 
cent,  overload.  If  the  action  of  the  governor  could  be  made  in- 
stantaneous, this  slipping  coupling  would  not  be  required  ;  but  it 
is  a  UHeful  device  to  prevent  damage  to  the  generator,  and,  by 
slipping,  it  gives  time  for  the  regulator  to  bring  the  brushes  to 
the  right  position  to  meet  sudden  changed  conditions  of  load  on 
the  system. 

In  addition  to  the  regulator,  each  generator  is  fitted  with  a  short- 
circuiting  switch  and  operating  mechanism,  which  short-circuite 
the  mach'ne  in  the  event  of  reversal  of  direction.  This  could 
happen  under  certain  conditions  ;  for  instance,  if  the  coupling  belt 
broke  on  one  generator  out  of  several  in  series,  this  machine  would 
pull  up  and  reverse  its  direction  ;  as  soon  as  this  occurred  the 
switch  would  short-circuit  the  machine  and  cut  it  out  of  circuit. 
The  operating  switch  shown  in  fig.  6  for  putting  the  generator  into 
circuit  consists  of  a  four-point  rotary  switch.  This  is  mounted  on 
a  pillar,  which  also  carries  a  carbon  break  switch,  which  works  in 
parallel  with  the  rotating  switch  in  such  a  way  as  to  prevent 
damage  to  the  latter  by  the  arc  formed  when  the  inductive  circuit 
of  the  generator  is  opened.  In  addition,  the  pillar  carries  an 
ammeter  to  show  the  current  given  by  the  machine,  and  a  volt- 
meter for  measuring  the  volts  across  the  terminal,'?. 

In  addition  to  these  switches  on  the  machine,  isolating  switches 
are  fitted  under  the  floor  for  the  purpose  of  disconnecting  the 
machine  switches  from  the  circuit.     These  switches  have  all  been 


Fig.  6. — Generator  Switch  and  Instrument  Pillar. 


Fig.  .■■).— Dlagrammatic  Section  of  Regulator. 


that  the  governor  is  of  the  relay  type,  and  that  any  variation  in 
the  current  through  the  solenoid  changing  the  direction  of  the 
flow  of  oil  brings  a  very  large  force  into  action  to  move  the  brush 
rocker  and  diverter  switch.  The  rocker  is  mounted  on  roller  bear- 
ings, so  that  it  will  move  with  great  ease,  and,  owing  to  this,  and 
the  great  force  exerted  by  the  regulator,  there  is  very  little  possi- 
bility of  failure.  In  addition  to  the  main  spring,  there  are  addi- 
tional springs  to  prevent  hunting  and  to  provide  for  the  even 
distribution  of  load  between  the  machines.  The  changes  in  load 
on  the  system  are  not  very  rapid,  and  consequently  the  regulators 
are  not  adjusted  for  regulating  at  very  great  speed,  but  the  type 
of  regulator  is  capable  of  being  adjusted  for  handling  variations 
from  no  load  to  full  load  taking  place  in  less  than  1  second. 


tested  with  a  pressure  of  110,000  volts  alternating  current,  applied 
for  about  10  minutes. 

The  generators  themselves  are  carefully  insulated  from  earth. 
The  details  of  the  foundations  are  shown  in  fig.  3.  The  generators 
are  bolted  to  concrete  blocks,  which  are  supported  on  stoneware 
insulators  embedded  in  highly  insulating  asphalt,  the  space  round 
the  beds  being  filled  in  with  pure  bitumen.  This  makes  a  very 
much  sounder  job  both  mechanically  and  electrically  than  the  older 
method  of  supporting  the  machines  on  pot  insulators. 

The  object  of  the  whole  design  of  the  cable  and  gear  inside  the 
station  is  to  make  it  practically  immune  from  either  mechanical  or 
electrical  breakdown  ;  all  live  metal  is  doubly  insulated  from  the 
point  where  the  cables  are  attached  to  the  switchboards. 

The  floor  itself  is  constructed  of  concrete,  on  vhich  asphalt  to 
the  tbicknes.-  of  2  in.  is  laid  with  the  greatest  care  in  order  to 
provide  the  highest  possible  insulation.  Experiment  indicated  that 
a  floor  constructed  in  this  way  would  require  many  hundreds  of 
thousands  of  volts  to  produce  a  puncture. 

A  resistance  01  OS  megohm  is  fitted  to  the  machine  frame^  the 
ends  being  connected  across  the  terminals  of  the  machine.  The 
centre  point  of  this  resistance  is  connected  to  the  frame  of  the 
machine,  and,  consequently,  the  total  pressure  betweeji  either  pole 
and  the  frame  is  limited  to  half  the  pressure  given  by  the  machine, 
and  an  operator  standing  on  the  frame  of  the  machine  and  touching 
one  pole  cannot  cannot  receive  more  current  than  the  high  resist- 
ance will  allow  to  pass.  Guards  are  provided  on  each  machine  to 
prevent  accidental  contact  between  the  insulated  frame  of  the  D.c, 
machines  and  the  earthed  frames  of  the  a.c.  motors. 

Three  motor  generators  are  now  installed  at  the  power  station, 
two  being  fitted  with  A.c.  motors  for  starting  from  the  A.c.  side  ; 
the  third  machine  is  always  started  by  means  of  the  D.c.  generator. 

The  plant  at  Southall  consists  of  three  D.c.  motors  driving  three 
250-KW.  generators  supplying  three-phase  energy  at  3,000  volte,  50 
cycles,  at  a  speed  of  500  R.P.M. 

Owing  to  the  high  speed  at  which  these  machines  run,  they  are, 
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for  their  output,  smaller,  and  the  commutators  are  smaller  than  the 
srenerators  at  the  power  station.  The  motors  drive  the  g-enerators 
throufjh  an  insulating-  coupling  of  a  similar  type  to  that  used  at  the 
power  station,  but  they  are  not  provided  witla  a  slipping-  member. 
The  speed  of  the  machines  is  kept  constant  by  a  regulator  of  a 
similar  type  to  that  employed  at  the  power  station,  with  the 
exception' that  in  place  of  the  piston  valve  being  controlled  by  a 
solenoid  it  is  controlled  by  the  pressure  supplied  by  the  oil  turbine. 
This  pressure  is  balanced  against  a  spring.  Since  the  pressure  given 
by  the  turbine  varies  with  the  square  of  the  speed,  a  very  sensitive 
speed  governor  is  obtained.  Any  increase  in  the  speed  of  the 
turbine  produces  an  increased  pressure  which  acts  on  the  piston 
valve  which  serves  to  convey  the  pressure  to  one  or  the  other  side 
of  the  gate  which  controls  the  position  of  the  brushes.  The  motor 
regulator  is  provided  with  a  supplementary  spring,  which  prevents 
hunting  in  the  same  way  as  the  springs  on  the  generator 
regulators. 

The  switchgear  in  the  sub-station  is  precisely  similar  to  that  in 
the  powder  station,  panels  of  the  same  type  being  fitted  ;  the  mains 
are  carried  to  isolating  switches  from  which  cables  are  laid  to  the 
starting  switches  on  the  machines,  the  only  difference  being  that 
ammeters  are  not  required  on  the  motors,  and  consequently  are  not 
fitted.  The  earthing  switches  are  connected  to  the  earth-plates  in  a 
similar  way  to  those  at  Willesden. 

The  generators  are  connected  to  the  main  switchboard,  from 
which  the  3,000-volt  feeders  are  carried. 

{.To  be  covclvded.) 
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(NOT    YET    PUBLISHED.) 

Oomplled  expressly  for  this  Journal  by  Messrs.  W.  P.  Thompsom  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


12,505.  "Storing  and  charging  of  electric  hand  lamp  and  lika,  secondary 
batteries  and  apparatus  therefor."    W.  Maurice.     May  28th. 

12  509.  "  Means  for  and  method  of  clearing  faults  on  alternating-current 
systems."    A.  M.  Taylor.     (Addition  to  27,560,  1911.)    May  28th. 

1-2,530.  "  Self-varnishing  and  fibre-insulating  apparatus  for  covering  bare 
electrical  wires,  wound  direct  from  the  apparatus  into  coils  or  used 
separately."     L.  Frenkel.    May  28th. 

12,545.  "  Combined  transmitters  and  receivers."  W.  B.  Thompson. 
(Convention  date,  June  20th,  1911,  United  States.)    May  28th.     (Complete.) 

12,547.  "  Telephone  exchange  systems."  E.  R.  Corwin.  May  28th.  (Com- 
plete.) 

12,556.    "  Electric  hand  or  pocket  lamps."    H.W.Scott.    May  28th. 

12,569.  "  Electric  heating  and  cooking  devices."  R.  F.  Vennek. 
May  28th. 

12,592.  "  Arc  lamps."  Deutsche  Beck  Bogenlampen-Geseli:.schaft  m.b.H. 
(Convention  date.  May  29th,  1911,  Germany.)    May  28th.     (Complete.) 

12,604.  "Telephone  repeaters."  Western  Electric  Co.,  Ltd.  (Western 
Electric  Co.,  United  States.)    May  28th.    (Complete.) 

12.644.  "  Telephonic  relays  and  the  like."    C.  H.  Pritchaed.    May  29th. 

12.645.  "Electric  machines."     W.  Curlett.    May  29th. 

12,653.  "  Electro-magnetic  curtain-holder  (designed  especially  for  theatrical 
stage  drapery  curtain)."    J.  A.  Probst.    May  29th. 

12.679.  "  Trolley  wheels  for  use  on  cars  of  overhead  system  electric  rail" 
ways."    W.  F.  Swoveland  and  W.  J.  Henry.    May  29th. 

12.680.  "  Apparatus  for  the  operation  of  electrical  clocks  by  electric  waves." 
F.  Schneider.  (Divided  application  on  3,966/12,  February  16th  )  May  29th. 
(Complete.) 

12,682.  "Alternating-current  distribution  systems."  8.  D.  Strokg  and 
W.  E.  McCoy.     May  29th.     (Complete.) 

12,687.     "  Synchronous  motors."     L.  Rouzet.    May  29th.     (Complete.) 

12,692.  "Incandescent  lamp  sockets."  A.  Schuchardt.  May  29th.  (Com- 
plete.) 

12,701.  "  Electric  fuses."  S.  D.  Strong  and  W.  E.  McCov.  May  29th. 
(Complete.) 

12,709.  "  Telegraphic  photography."  C.  Stille.  (Convention  date,  June 
2nd,  1911,  Germany.)    May  29th.     (Complete.) 

12,713.     "  Lugs  of  accumulators."    J.  C.  Wood.     May  30th. 

12,728.     "  Petrol-electric  transmissions."    W.A.Stevens.     May  30th. 

12,738.  "  Earthing  arrangpments  for  electrical  systems."  Siemens  Schuc- 
KERTWERKE  G. m.b.H.  (Convention  date.  May  30lh,  1911,  Germany.)  May  30th. 
(Complete.) 

12,752.  "Process for  the  manufacture  of  filaments  of  alloys  of  tungsten  and 
the  like  metals."    J.  Hubers.     (Julius  PintschAktGes.,  Germajiy.)    May3Cth. 

12,757.  "  Electrical  apparatus  for  medical  and  other  purposes  and  articles 
to  which  such  apparatus  may  be  applied."  C.  H.  Ivinson  and  G.  Bryant. 
May  30th.     (Complete.) 

12,761.  "  Electric  boat  hoists."  Sir  W,  G,  Armstrong,  Whitworth  &  Co., 
Ltd.,  and  R.  Wright.    May  30th. 

12,764.  "  Devices  for  protecting  telegraph  lines  against  inductive  action 
from  neighbouring  circuits."  O.  Moll  and  P.  Keschewitz.  May  30th. 
(Complete.) 

12,766.  "Bi-polar  form  wound  rotor  windings."  H.Schneider.  May  30th. 
(Complete.) 

12,775.     "  Thermo-electric  piles  or  generators."     Sir  J.  W.  Swan.     May  30th. 

12,784.  "  Processes  of  repairing  electric  incandescent  lamps."  Maxim  Du 
Moulin.    May  30th.     (Complete.) 

12,802.  "  Electric  lamp  lock  for  electric  light  holders."  A.  Richards  and 
J.  Brocklebank.     May  31st. 

12,809.  "  Spark  pluRS."  H.  J.  C.  Forrester.  (Marshalltcwn  Motor 
Material  Manufacturing  Co.,  United  States.)    May  31st.     (Complete.) 

12.833.  "  Electric  conveyors  or  trHuspcrting  devices."  Elektromotobkn 
wbrke  Hermann  Gradenwitz.  (Convention  date,  May  31st,  1911,  Germany,) 
May3lst,    (Complete.) 

12.834.  "Means  for  and  methods  of  rhargirg  and  discharging  electric 
accumulators  or  secondary  batteries."    A.M.Taylor.     May  3)st. 

12,847.  "  Automatic  switching  systei.,  for  telegraphy  and  the  like,  and 
apparatus  for  the  same."    J.  Gell.     May  Slst. 

12,892.  "Friction-clutch  gear  for  use  in  electric  boat  hoisting  and  other 
apparatus."    J.  Fielding.    June  1st. 

12,908.  "Prevention  or  control  of  excess  voltages  in  electiic  conductors." 
F.  A.  Becker.  (Convention  date,  January  5th,  1912,  Germany.)  June  Ist. 
Complete.) 


12,909.  "  Wall  plugs  or  other  couplings  for  electrical  purposes."  V.  C.  H. 
Gibson.    June  1st. 

12,929.  "Telephone  indicating  and  metering  apparatus."  H.  von  Las- 
KowsKi.    June  1st.    (Complete.) 

12.951.  "Electric  induction  machines."  Soc,  Anon.  Montbabuon.  Con- 
vention date,  June  22nd,  1911,  Belgium.)    June  1st.     (Complete.) 

12.952.  "Electric  induction  machines."  Soc.  Anon.  Monibarbon.  (Addi- 
tion to  12,951/11.)  (Convention  date,  November  8th,  1911,  Belgium.)  June 
Ist.    (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  In  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  'ibompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1911. 

Electric  Welding  or  Soldering.    O.  Kjellberg.    3,762.    February  14th. 
Electric  Switches.     British  Thomson-Houston  Co.  and  E.  B.  Wedmore.    3,817. 

February  15th. 
Method  of,  and  Means  for.  Varying  Electrical  Capacity  and  Induction. 

A.  W.  Isenthal.     11,209.     May  9th.  ' 

Electromagnetically-Operated  Devices  fob  Controlling  Electric  Circuits. 

British  Thomson-Houston  Co.     (General  Electric  Co.)    11,349.    May  10th. 
Systems  of  Electric  Motor  Control.    British  ThomEon-Houston  Co.    (General 

Electric  Co.)    11,351.     May  10th. 
Electroplating.     E.  R.  Royston.     (Electro-chemical  Rubber  and  Manufac- 
turing Co.)    11,543.     May  12th. 
Apparatus  for  Measuring  Mechanical   Power  Output.     E.  C.  R.  Marks. 

(Siemens  Schuckeitwerke  Ges.)    12,025.    May  18lh. 
Process  and  Apparatus  for  Producing  and  Utilising  Micro  Movements, 

Suitable    for   Telegraphic,  Telephonic  and  other   Purposes.     J.  A. 

Johnsen.    12,141.     May  19th. 
Shade-holders  for  Incandescent  Electric  Lights  and  the  like.    J.  Watkin- 

son  and  A.  E.  Payne.     12,571.     May  24th. 
Electric  Lighting  of  Motor  Road  Vehicles  and  the  like.     W.  F.  Grafton. 

13,888.    June  10th. 
Electric  Motor  Starters.    R.  H.  Barbour.    14,032.    June  13th. 
Car  Lighting  or  like  Systems.     United  States  Light  and  Heating  Co.  and 

W.  E.  Lake.     14,233.    June  15th. 
Switches  Fon  Controlling  the  Electric  Lighting  Systems  of  Automobiles. 

J.  B.  Brooks  and  W.  Holt.     15,608.    July  4th.     (December  27th,  1911.) 
Electric  Arc  Lamps.     Engineering  and  Arc  Lamps,  Ltd.,  and  A.  T.  Dowdell. 

16,678.    July2Cth. 
Distributors    of    Magneto-Electric    MACHI^E8    for    Internal-Combuston 

Engines.    B.  Brooks  and  F.  H.  Alston.     16,878.    July  24th. 
Reversing  Switches  for  Electric  Motors.    Eatton  Lift  Co  and  J.  Huggett. 

16,919.    July  24th. 
Telegraphic    Systems.     P.    Faiella.     17,151.     July    26th.     (July    SOtb,    1910. 

Addition  to  4,920  of  1911.) 
Telephones.     B.  Gwozdz.     17,278.    July  28th.     (Convention  date  not  granted. 

Addition  to  11,'.!34  of  1911.) 
Telephones.     B.  Gwozdz.    17,300.    July  28th.     (Convention  date  not  granted. 

Addition  to  11,234  of  1911.) 
Telephones.    B.  Gwozdz.    17,429.    July  Slst.    (Convention  date  not  granted. 

Addition  to  11,234  of  1911.) 
Telephones.    B.  Gwozdz.    17,630.    August  1st.    (Convention  date  not  granted. 

Addition  to  11,234  of  1911.) 
Heating  Member  FOR  Thermic  Telephones.    B.  Gwozdz.    17,587.    AugustSnd. 

(Convention  date  not  granted.    Addition  to  11,234  of  1911.) 
Telephones.    B.  Gwozdz.     17,595.    August  2nd.     (Convention  date  not  granted. 

Addition  to  11,234  of  1911.) 
Telephones.    B.  Gwozdz.     17,820.    August  4th.     (Convention  date  not  granted. 

Addition  to  11,284  of  1911.) 
Fixing  the  Covers  of  Electrical  Switches  akd  the  like  Fitiings.     H.  J. 

Railing  and  G.  H.  Ide.     18,584.    August  17th. 
Wire-Covering  Machines.    British  Thomson-Houstcn  Co.    (General  Electric 

Co.)    18,949.    August  23id. 
Electric  Motor  AND  other  Driving  Ajrangiments  ior  Machine  Tools  and 

the  like.    J.  Feyer.     19,162.    August  26th. 
Plug  and  Socket  or  ctber  Connections  for  Elecihic  Circuits.    J.  Lucas  and 

F.Jenkins.    21,419.     S-ptember  28th. 
Emergency  Brake  for  Tramcars  A^D  the  uke.    E    J.  McDetmid  and  G. 

Jenson.    24,504.     November  4th. 
Production  of  High-grade  Steel  and  Slag,  Rich  in  Soluble  Phosphates,  in 

AN  Open  Hearth  or  Electric  Furnace.     Deutsch-Luxemburgische  Berg- 

werksund  Hutten  Akt -Ges.  and  A.  Vogler.    27,400.     December  6th.    (Addi- 
tion to  19,640  of  1911.) 


1912. 

Regulation  of  Direct  and  Alternating-Current  Dynamo-Electbic  Qeneba- 
tors.  Siemens  Schuckertwerke  Ges.  8,924.  February  161  h.  (February 
18th,  1911.) 

Cover  for  Direct-Current  Electricity  Meters.  Korting  &  Matbieson 
Akt.-Ges.    4,5H5.    February  23rd.     (November  10th,  1911.) 

Winding  of  the  Rotors  of  Dynamo-Electric  Machines.  Siemens  Schuckert- 
werke Ges.    7,574.     March  28th.     (Msrch  26th,  1911.) 

Mounting  of  Filaments  for  Incandescent  Elfctric  Lamps.  Deutsche 
Gasgluhlicht  Akt.-Ges.  (Auerges).    873.    January  11th.     (August  12th,  1911.) 

Telephone  Exchange  Systems.  P.  Jensen.  (Cement  International  Engi- 
neering Corporation.)  4,984.  Febiuary  28th.  (Divided  application  on  9,142 
of  19U.    April  12th.) 

Telephone  Exchange  Systems.  P.  Jensen.  (Clement  International  Engi- 
neering Corporation.)  5,877.  March  8th.  (Divided  application  on  9,142  of 
1911.     April  12th.) 

Resonating  Relays.  H.  von  Kramer  and  G.  Kapp.  6,950.  March  9th. 
(Addition  to  10.856  of  1911.) 

Electrodes  for  Arc  Lamps.  British  Thomson-Houston  Co.  (General  Electric 
Co.)    6,500.     March  J 5th. 


British-made  fables. — At  a  meetinfj  of  the  Southwark 

Borough  Council  on  Thursday  last  -week,  Alderman  Hewitt  pave 
notice  that  at  the  next  meeting  he  -would  propose  that  it  be  an 
instruction  to  the  Electricity  Committee  that  pr'Ves  for  the  supply 
of  cable  be  only  obtained  from  firms  whose  wt)rk8  are  in  Great 
Britain. 
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In  his  address  to  the  seventeenth  annual  convention  of  the 
Municipal  Electrical  Association,  delivered  at  Harroj^ate  on 
Tuesday  of  this  week,  Mr.  George  Wilkinson  takes  a  brief 
survey  of  the  history  of  the  development  of  electricity 
supply,  and  indicates  directions  in  which  further  develop- 
ments may,  in  the  future,  be  profitably  made. 

The  address  is  couched  in  that  lucid  and  graceful  language 
which,  although  one  may  not  always  agree  with  his  opinions, 
always  makes  it  a  pleasure  to  listen  to  Mr.  Wilkinson's  con- 
tributions to  discussions  at  the  meetings,  both  of  the 
Incorporated  Municipal  Electrical  Association  and  of  the 
Institution  of  Electrical  Engineers.  Our  readers  will 
remember  that,  in  the  past,  Mr.  Wilkinson  has  turned  his 
attention  to  various  details  of  electrical  work,  and  has 
brought  out  several  ideas,  some  more  successful  than  others, 
but  all  ingenious.  Thus  we  are  assured  beforehand  that  an 
address  penned  by  him  will  make  interesting  reading. 

Turning  from  the  address  as  a  whole  to  the  constituent 
parts  of  it,  we  are  afraid  that  Mr.  Wilkinson  is  a  little  over- 
sanguine  when  he  says  that  "  gas  for  internal  illumination 
need  no  longer  be  regarded  as  a  serious  competitor  in  new 
districts."  If  this  is  the  case  in  Harrogate,  it  must  be  very 
encouraging  for  the  electricity  undertaking,  but  it  is  rot 
true  in  every  case  ;  nor,  indeed,  in  the  majority  of  cases. 
To  take  the  not  far  distant  city  of  Sheffield,  for  example, 
the  price  of  gas  is,  as  most  people  are  aware,  very  low — 
Is.  3d.  per  1,000  cb.  ft.  It  is  not  even  vet  an  easy  matter 
to  induce  landlords  to  wire  new  bouses,  nor  to  ensure  that, 
if  they  do  so,  all  the  tenants  will  use  electricity  at  4d.  per 
unit  for  lighting.  Any  electricity  supply  authority  where 
the  price  of  gas  is  below  2s.  per  1,000  cb.  ft.  is  confronted 
with  very  serious  competition  in  obtaining  each  new 
consumer. 

Mr.  Wilkinson's  experience  in  the  direction  of  street 
lighting,  and  with  service  cables  of  special  design,  is 
familiar  to  those  who  have  read  his  papers  presented  to  the 
I.E.E.  After  touching  upon  these  points,  he  goes  on  to 
demonstrate  that  as  metal  lamps  are  much  less  responsive 
to  voltage  fluctuations  than  carbon  lamps,  the  Board 
of  Trade  Regulations  as  to  pressure  variation  might  be 
relaxed  in  the  ratio  of,  say,  from  four  to  six,  thereby 
enabling  some  50  per  cent,  more  revenue  to  be  obtained 
from  the  existing  low-pressure  mains. 

Publicity  and  advertising  are  next  dealt  with,  and  wo  are 
reminded  that  the  gas  industry  also  is  not  standing  still  in 
this  matter.  All  electricity  supply  authorities  should  give 
their  whole-hearted  support  to  this  campaign,  and  support 
should  come  not  only  from  the  heart,  but  from  the  pocket. 
Reference  is  made  to  the  I.M.E.A.  Bill  for  wiring  powers 
which  was  before  Parliament  until  a  few  days  ago.  Opinions 
vary  as  to  the  merits  of  the  proposal  to  give  wiring  powers 
to  all  munici^mlities.  Mr.  Wilkinson  rightly  says  that 
"  one  of  the  greatest  evils  from  which  the  bona  Hde  con- 
tractor, and  also  the  public,  suffer,  is  that  any  person  or 
small  firm,  regardless  of  training  or  fitness,  is  at  liberty  to 
start  business  as  an  electrical  engineer  and  contractor."  This 
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is  truly  a  serious  matter,  and  has  been  the  subject  of 
frequent  comment,  but  nothinp;  in  the  way  of  improving 
matters  has  been  done  by  any  of  the  bodies  interested — the 
I.E.E..  the  B.E.A.IM.A.,  or  the  E.C.A.  It  should  be  made 
impossible  for  any  person  to  engage  in  electrical  work  without 
having  passed  the  examination,  corresponding  to  his  age,  of 
the  Institution,  and  it  should  be  compulsory  fot  every 
electrical  contracting  firm  to  be  registered,  and  capable  of 
being  guaranteed  by  the  association  registering  it. 

Power  house  economies  next  engage  Mr.  Wilkinson's 
attention,  and  we  are  far  from  wishing  even  to  seem  to  de- 
tract from  the  importance  of  running  the  boiler  house  and 
engine  room  in  the  most  efficient  way.  It  has,  however, 
been  pointed  out  over  and  over  again,  that  whereas  the  prac- 
ticable economies  in  the  power  house  are  represented  by  a 
fraction  of  a  penny  per  unit,  careful  distribution  and — 
notably — the  use  of  accurate  meters  and  of  care  in  maintain- 
ing them  in  an  accurate  condition,  increase  the  revenue  by 
several  pence  for  every  unit  recovered.  This  matter  receives 
no  attention  at  all  in  this  address.  Indeed,  the  only  refer- 
ence to  meters  is  contained  in  Mr.  Pearce's  paper,  to  which 
we  shall  refer  in  another  article. 

National  power  houses  ought,  Mr.  Wilkinson  thinks,  to 
be  erected  on  the  coalfields.  In  this  connection  Mr.  High- 
field's  paper,  read  at  the  Glasgow  meeting  of  the  I.E.E. 
last  week,  is  interesting.  Mr.  Wilkinson  hopes,  as  all  must 
hope,  for  the  coming  of  the  large  gas  turbine.  In  the 
meantime  he  points  out  an  opening  for  money-making  in 
the  sale  of  low-pressure  steam.  This  is  done  in  America  to 
some  extent,  and  gives  better  financial  results  than  the 
expenditure  of  large  amounts  of  capital  on  cooling  towers 
and  condensing  plant. 

The  address  contains  much  food  for  thought,  and  although 
presidential  addresses  are  not  open  for  formal  discussion,  we 
have  no  doubt  that  it  will  receive  a  great  deal  of  attention 
among  the  members  of  the  Association. 


,  We  think  it  was  one  of  the  books  of  the 

EnS.'  "Wisdom  While  You  Wait"  series  in 
which  we  found  the  remark  :  "  Letters  in 
the  third  person  are  more  dignified,  but  they  want  watching." 
We  are  forcibly  reminded  of  this  need  for  watchfulness  by 
the  perusal  of  the  I.M.E.A.  papers.  For  reasons  best  known 
to  itself  the  Council  directs  that  all  papers  shall  be  written 
in  the  third  person.  The  presidential  address  is  allowed  to 
be  exempt,  and  the  I.E.E.  does  not  make  any  such  stipu- 
lation. Of  course,  it  is  best  to  write  impersonally,  but  this 
is  not  so  easy.  The  references  to  "  the  author,"  "  he  "  and 
"  him  "  are  miserable  reading,  and  very  often  "  the  author  " 
has  been  left  pages  behind  when  we  reach  the  "  he."  Why 
cannot  the  I.M.E.A.  allow  the  use  of  the  first  person  ?  It 
would  simplify  matters  considerably,  and  do  no  harm  at  all. 
There  is  an  Editing  Committee,  but  we  suppose  it  does  not 
condescend  to  deal  with  the  literary  merits  of  the  papers.  It 
certainly  does  not  excise  split  infinitives  and  "  and  whiches." 
If  the  engineer  of  Limerick  is  asked  to  know  something  of 
Irish  history  and  literature,  it  is  surely  not  too  much  to 
expect  that  British  engineers  should  write  English  correctly. 

The  Waste  of        ^^^^^  ^^  ^^^  Compensation  Act,  1!)0G, 
Compensation     '^^  ^^^  become  apparent  that  the  system  of 
Money.  Paying  lump  sums  to  workmen  was  inex- 

pedient from  the  point  of  view  of  the 
workman.  He  receives  an  amount  which,  even  if  well 
invested,  can  only  bring  in  a  very  small  income  ;  and  he  is, 
therefore,  tempted  either  to  live  upon  his  capital  or  to  buy 
the  goodwill  of  a  business.  Cases  are  frequently  reported 
from  which  it  appears  that  the  workman  who  proposes  to  set 
up  in  business  is  generally  misled  as  to  the  purchase  price, 
and  hopelessly  fails  to  understand  the  business  into  which  he 
is  suddenly  plunged.  In  a  case  recently  heard  at  Sheffield,  a 
workman  who  had  received  a  sum  of  £170  by  way  of  com- 
pensation for  an  accident,  purchased  a  greengrocer's  round, 
including  a  horse  and  dray,  for  £35.  This  turned  out  to  be 
nothing  but  a  hawkmg  business,  which  was  a  hopeless 
failure.     His  next  venture  was   the  purchase   of   a   green- 


grocer's shop  for  £70,  from  which  the  vendor  represented  he 
was  making  a  profit  of  £G  a  week.  He  brought  an  action 
against  this  vendor  for  misrepresentation,  but  lost  the 
action,  and  finally  returned  to  work  with  his  old  employer. 
It  was  for  the  protection  of  workmen  who  squander  their 
money  in  this  fashion  that  the  County  Court  Judges  were 
authorised  by  the  Act  of  IDOG  to  retain  a  lump  sum  and 
pay  it  out  by  instalments  ;  but  it  is  surprising  what  pressure 
is  brought  upon  County  Court  Judges  to  make  payment  of  a 
lump  sum.  We  recall  a  case  where  a  workman,  to  whom 
an  employer  was  under  no  legal  obligation,  had  a  choice  of 
accepting  £30  down  or  a  pension  of  25s.  a  week.  He 
actually  chose  the  lump  sum,  and  spent  it  in  about  a 
month  ! 

Ox  Monday  last,  after  having  passed 
■p*.,,*  '  '  through  the  initial  stages,  the  "  Further 
Powers  "  Bill  promoted  by  the  Municipal 
Electrical  Association  came  to  an  untimely  end  ;  it  was,  in 
fact,  abandoned.  No  one,  we  think,  who  is  interested  in 
the  electrical  industry  can  do  other  than  deplore  the  time, 
money  and  efi'ort  expended  upon  this  ill-fated  movement  by 
promoters  and  opponents  alike,  more  especially  as,  we  believe, 
a  reasonable  compromise  was  within  measurable  distance  of 
attainment.  Agreement  is  essentially  more  permanent  and 
satisfactory  than  compulsion  in  any  form,  and  it  would  be  far 
better  for  all  parties  if  they  resolved  to  permit  no  obstacle  to 
prevent  its  achievement. 

We  cannot  regard  with  favour  the  institution  of  wiring 
departments  by  electricity  works  in  general ;  it  may  be  con- 
tended that  the  larger  undertakings  can  find  continuous 
employment  for  the  staff,  and  conduct  the  department  on 
a  commercially  sound  basis — though  Woolwich  is  a  notoriously 
disastrous  warning  to  the  contrary — but  certainly  small 
undertakings  cannot  hope  to  make  a  success  of  such  a  busi- 
ness ;  and  not  a  few  central  station  managers  who  possess 
the  necessary  powers  prefer  to  lea^-e  them  dormant  and  to 
do  the  work  through  contractors. 

On  the  other  hand,  contractors  in  general  do  not  wish,  and 
cannot  afford,  to  stock  motors  and  other  apparatus  for  hiring- 
out,  whereas  the  electricity  works  can  do  this  at  cost,  and 
reap  their  profit  on  the  supply  of  energy,  the  policy  which  has 
proved  so  lucrative  to  the  gas  companies.  Why,  then,  can- 
not the  wiring  be  allotted  to  the  contractors  and  the  hiring 
to  the  supply  authorities  ?  An  agreement  on  these  lines 
ought  not  to  present  any  great  difficulties — it  only  calls  for 
co-operation  in  place  of  competition. 

In  the  meantime,  great  harm  is  being  done  to  the  industry 
by  this  continual  strife,  which,  like  most  domestic  quarrels, 
is  based  rather  upon  obstinacy  and  misunderstanding  than 
upon  any  just  grounds  for  contention. 


We  have  received  from  the  secretary  of 

'■"^  the  Electrical   Trades    Benevolent   Insti- 

Benevolent      ^.^^^j^^     ^^^     ^^     ^j^^     collecting     books 

Institution.  11,. 

suggested   at  the   recent  Festival,  which 

should  prove  a  valuable  means  of  raising  funds  for  the 
worthy  objects  of  the  Institution.  Not  only  has  the  user 
the  gratifying  consciousness  of  dorn//  something  to  aid  the 
cause  of  charity,  and  that  without  cost  to  himself,  but  he 
also  has  the  satisfaction  of  knowing  that  if  he  succeeds  in 
collecting  10  guineas  in  one  year,  he  becomes  a  liife  Sub- 
scriber, with  a  vote,  while  if  he  succeeds  in  obtaining  only 
£5,  he  is  entitled  to  membership  for  one  year.  Thus  he 
earns  the  right  to  a  pension,  should  he  fall  on 
evil  days.  We  earnestly  commend  this  offer  to  the 
notice  of  our  readers  ;  there  must  be  few  establislunents 
of  any  size  in  which  10  guineas  cannot  be  got  together  in 
12  months,  especially  if  the  donors  be  persuaded  to  contribute 
small  sums  at  stated  intervals :  we  may  suggest,  too.  that 
where  a  number  of  persons  combine  on  such  a  basis  to  make 
up  the  required  sum  by  periodical  payments,  they  be 
allowed  to  ballot  for  the  life  subscribership.  Thus,  nine 
men  each  paying  6d.  a  week  would  cover  the  amount 
without  feeling  the  burden,  with  the  certainty  that  one  of 
them  would  receive  the  reward  at  the  end  of  the  year,  .and 
this  would  enlist  the  interest  of  the  whole  of  the  subscribers, 
instead  of  one  only.  The  col lecting-b"oks  can  be  obtained 
from  the  Secretary,  18,  Park  Mansions,  Vauxhall  Park,  S.W. 
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THE    I.M.E.A.    CONVENTION.    1912. 


Thk  sevcntoentli  .Annual  Convention  of  the  I.M.K.A.  was 
opened  at  Harrogate  on  Tuesday,  when  the  Mayor,  Coun- 
cillor J.  S.  Rowntree  (who  is  also  a  member  of  Council  of 
the  I.M.E.A.),  welcomed  a  numerous  attendance  of  members 
and  visitors  in  the  Kiirsatd.  He  said  that  he  saw  they  had  a 
number  of  interesting  papers  to  discuss,  and  he  hoped  they 
would  do  all  in  their  power  to  ensure  that  heating  and 
cooking  by  electricity  would  out-distance  rival  methods  and 
truthfully  appeal  to  all. 

The  thanks  of  the  President,  Mr.  Geo.  Wilkinson,  and  of 
Bailie  Willock  having  been  duly  accorded,  Mr.  Wilkinson 
read  his  presidential  address,  an  abstract  of  which  we  print 
herewith.  This  was  followed  by  a  discussion  (initiated  by 
Mr.  Frank  Ayton)  on  "  Means  for  Securing  Reliability  and 
Maintaining  Continuity  of  Electricity  Supply," 

Mr.  Ayton's  remarks  drew  many  expressions  of  opinion 
from  fellow  engineers,  which  left  no  doubt  as  to  the  neces- 
sity for  adequately  fusing  mains  networks,  with  a  view  to 
isolating  faulty  sections,  but  which  also  voiced  the  necessity 
of  carrying  out  the  work  with  discrimination.  The  feeder 
pillar  received  general  approval,  indeed,  its  advantages 
obviously  outweigh  anything  which  can  be  claimed  for  the 
pavement  box. 

The  coal  strike  found  an  echo  in  the  discussion,  and  has 
evidently  served  at  least  one  useful  purpose  in  reminding 
the  engineer  of  the  paramount  importance  of  the  coal  pile 
and  the  storage  possibilities  of  oil  fuel. 

After  the  luncheon  adjournment,  the  meeting  was 
resumed  at  the  Hotel  Majestic,  when  a  lengthy  discussion 
ensued  on  the  papers  by  Mr.  F.  M.  Long,  on  "  A  Cooking 
Load  from  the  Supply  Station  Point  of  View,"  and  by  Mr. 
H.  H.  Holmes  on  "  Electrical  Cooking  and  Cooking 
Apparatus." 

Mr.  Long's  paper  introduced  the  question  of  something  in 
the  nature  of  a  ^d.  tariff,  and  while  the  great  majority  of 
those  present  were  apparently  sceptical  as  to  the  practi- 
cability of  such  a  low  price  being  remunerative,  it  is  note- 
worthy that  about  a  dozen  engineer  enthusiasts  have 
courageously  adopted  the  ^d.  per  unit  rate  for  cooking — 
both  with  and  without  a  fixed  initial  charge — and  as  they 
are  perfectly  satisfied  with  the  results  obtained,  it  is  not 
unlikely  that  many  others  will  follow  suit.  Whether  as  low 
a  rate  as  id.  is  material  or  not,  it  can  scarcely  be  denied 
that  its  fairly  general  introduction  will  give  an  enormous 
impetus  to  electrical  cooking,  and  it  will  then  only  remain 
for  the  maker  of  cooking  apparatus  to  bring  its  cost  down  to 
reasonable  and  competitive  proportions. 

The  discussion,  so  far  as  Mr.  Holmes's  paper  was  con- 
cerned, consisted  mainly  in  a  refutation  of  many  of  his 
remarks  on  stove  construction  by  Mr.  Grogan,  who,  of 
course,  represents  the  "  Tricity  "  interests,  and,  it  must  be 
admitted,  speaks  from  long  experience  both  as  a  user  and 
maker. 

The  question  of  the  "  bright  "  as  against  the  "  insulated  " 
stove  claimed  attention  ;  while,  in  order  to  get  over  first 
cost  difficulties,  Mr.  J.  Christie  suggested  that  surplus 
moneys,  instead  of  going  to  rate  relief,  should  be  diverted  to 
the  purchase  of  cooking  outfits,  which,  from  his  experience, 
would  provide  an  excellent  load  if  let  out  at  the  low  rentals 
which  would  then  be  possible. 

The  discussion  would,  no  doubt,  have  drawn  many  other 
speakers  had  time  permitted,  as  there  is  much  evidence  that 
electric  cooking  is  gaining  support  in  every  direction,  only 
the  lack  of  reliable  information  being  a  bar  to  more  rapid 
progress. 

In  the  evening  a  reception  was  held  in  the  Royal  Spa 
Rooms  by  invitation  of  the  Mayor  and  Mayoress,  and  both 
this  and  the  concert  which  followed  were  largely  attended  by 
the  visitors. 

On  Wednesday  the  Association  met  at  the  Albert  Hall, 
Leeds,  being  welcomed  by  Alderman  Brown,  chairman  of 
the  Electricity  Committee,  in  the  absence  of  the  Lord 
Mayor.     Mr.  S.  L.  Pearce  read  his  paper  on  "  Limitation  of 


Rate  Relief  from  Profits,"  and  the  discnssion  was  opened  by 
Alderman  liruce.  The  general  trend  of  his  and  other 
speakers'  remarks  wa.s  unfavourable  trj  the  policy  of  raw 
relief  from  trading  profits.  Alderman  Smith,  of  Liverpool, 
was  a  notable  exception.  The  discussion  was  naturally  an 
attractive  one  to  the  Council  representatives,  who  nearly  all 
deprecated  F'arliamentary  interfc-rf-nce.  ilr.  (.'.  il.  Shaw's 
pa[x;r  on  "  Oigani.'jation  in  Electrif;al  Supply  Undertakings  " 
was  then  read  before  a  depleted  audience.  Ordy  a  brief 
discussion  followed.  Mr,  Shawfield  said  that  it  described 
the  practice  in  vogue  in  vast  American  stations,  adding, 
amidst  applause,  that  all  electricity  supply  accountancy 
should  be  in  the  hands  of  the  electricity  departments. 
Bailie  Willock,  Councillor  Crowther  and  Alderman  Smith, 
of  Liverpool,  continued  the  discussion,  and  ^fr.  Shaw  briefly 
replied. 


Presidential  Address. 


By  Mb.  Geokoe  Wilkinson,  Chief  Electrical  Engineer,  Harrogate. 

The  last  few  years  have  seen  a  conspicuous  change  in  the  duties  of 
the  municipal  electrical  engineer.  In  the  earlier  years  of  the 
industry,  his  chief  concern  was  to  see  that  the  capacity  of  his 
generating  plant  increased  at  approximately  the  same  rate  as  the 
demand.  Little,  if  any,  effort  was  necessary  to  obtain  consumers, 
and  the  field  of  operation  was  rendered  attractive  by  the  presence  of 
considerable  numbers  of  comparatively  large  consumers.  At  a  later 
stage,  the  convenience  and  adaptability  of  the  electric  motor  for 
industrial  work  were  recognised,  and,  in  due  course,  conversion  of 
horse  tramways  into  electric  tramroads  gave  another  impetus  to 
the  business.  A  few  years  ago,  due  to  the  introduction  of  the  gas 
mantle,  it  looked  as  if  the  gas  authorities  would  regain  a  part  of  the 
lighting  business.  The  advent  of  the  metal  electric  lamp  has,  how- 
ever, effectively  neutralised  any  tendency  of  this  kind,  and  gas  for 
internal  illumination  need  no  longer  be  regarded  as  a  serious  com- 
petitor in  new  districts,  nor  in  better-class  areas  where  electricity 
supply  is  available. 

With  regard  to  street  lighting,  in  the  main  thoroughfares  of  our 
larger  cities,  the  old  standard  of  lighting  has  become  insuflScient. 
In  such  thoroughfares,  improvements  call  for  the  introduction  of 
high-pressure  gas  lighting  or  flame  arc  lamps.  In  cases  where 
access  can  be  had  to  the  accounts,  it  is  found  that  flame  arc  light- 
ing compares  favourably  with  pressure-gas  lighting,  both  in  capital 
cost  and  maintenance,  while  the  lighting  effect  is  emphatically  in 
favour  of  the  electric  lamp. 

For  side-street  lighting,  where  the  local  authority  controls  both 
the  gas  and  electricity  undertakings,  the  economy  of  changing  from 
the  old  illuminant  to  the  new,  excepting  in  new  streets,  has,  I  think, 
yet  to  be  demonstrated.  Examples  of  such  conversions  from  gas  to 
electric  lighting  may  be  seen  in  many  streets  in  Harrogate.  Out  of 
a  total  number  of  2,300  ordinary  posts  in  the  side  streets,  650  have 
already  been  taken  over  and  converted  by  the  Electricity  Depart- 
ment, at  an  average  cost  of  32s.  per  post,  including  all  charges.  The 
metal  lamps  are  maintained  by  the  lamp  manufacturers  at  a  fixed 
price  per  post  per  annum,  and  the  cost  of  the  lamp  per  annum,  in- 
cluding lamp  renewals,  is  the  same  as  is  paid  for  gas,  excluding 
renewals. 

As  regards  service  cables,  the  minimum  size  allowed,  under  the 
latest  revised  regulations,  at  1,000  amperes  per  square  inch,  has  a 
carrying  capacity  of  7  amperes.  At  200  volts  such  a  service  cable  is 
capable  of  carrying  1  '4  KW. 

This  regulation  has  for  many  years  caused  an  extravagant  waste 
of  copper,  and  with  metal-filament  lamps  the  case  is  much  worse. 

One  reason  given  for  insisting  on  large  service  cable  is  the  pl«^ 
that  conductors  of  smaller  sectional  area  are  mechanically  weak. 
This  is  rot  so  if  such  cables  are  made  with  the  lead  and  return 
conductors  arranged  concentrically  and  enclosed  in  a  lead  tube. 

For  services  to  small  properties,  cottages  and  the  like,  the  Har- 
rogate Corporation  have  obtained  the  Board  of  Trade's  permission 
to  use  concentric  lead-coveretl  cable  consisting  of  7/22  inner  con- 
ductor, with  an  approximately  equivalent  section  in  the  outer 
made  up  of  39/30  s.w.o.  copper.  For  services  to  street  lamps  in 
side  streets,  permission  is  also  granted  to  use  a  concentric  lead- 
covered  cable  having  a  single  No.  IS  s.w.g.  inner  conductor  with  an 
equivalent  aggregate  section  in  the  outer  made  up  ^f  No.  30  s.w.u. 
copper  strands.  The  copper  contained  in  these  services  is  ample 
for  all  practical  purposes.  To  prevent  strain  on  them  they  are  laid 
in  wrought-iron  tubing. 

One  valuable  feature  of  this  street  lamp  cable  is  that  in  no  case 
can  it  develop  a  short-circuit  on  the  distribution  mains.  On 
short-circuiting  the  service  cable,  the  1/18  inner  conductor  has. 
in  every  case,  volatilised  and  disappeared,  at  once  locating  the 
fault. 

The  early  modification  of  the  Government  Regulation  with 
regard  to  service  cables  is  a  task  to  which  I  think  this  Association 
may  with  advantage  address  itself. 

The  clause  in  the  Board  of  Trade  Regulations  relating  to  the  per- 
missible variation  in  electrical  pressure  at  consumers"  terminals  has 
an  important  bearing  upon  the  cost  of  distribution,  and  it  is,  in  my 
opinion,  another  matter  that  calls  for  attention  on  the  part  of  this 
and  kindred  associations. 

A  4  per  cent,  -h  or  —  variation  of  electrical  pressure  on 
200  volts,  in  terms  of  candle-power  variation,  is  shown  by  the 
following  table.     In  the  same  table  is  given  the  -I-  and  —  electrical 
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pressure  variation,  which  pives — within  close  limits— the  same 
variation  of  candle-power  in  a  200-^olt  metal-filament  lamp 
(tiingsten) : — 


Carbon-Filament  Lamp, 

Volts,    c.p, 

4  %  —  pres.  variation    li)2    83"() 

200    44-4 


Metal-Filament  Lamp  (Tuogsten). 
Volts,    c.i', 
'  %  —  pres.  variation    186    32 '7 

200   44-4 


4  %  +  pres.  variation   208   59-4     7-5  %  +  pres.  variation  215   57*9 

These  figrnres  show  that  for  the  same  variation  in  light  with 
metal  lamps,  the  pressure  variation  may  be  increased  approximately 
in  the  ratio  of  4  to  6.  The  Official  Regulations  should  be  modified 
accordingly.  Such  modification  will  allow  supply  authorities  to 
earn  50  per  cent,  more  revenue  without  additional  expenditure  on 
L.p.  mains,  provided  the  increased  load  is  imposed  with  approximate 
uniformity. 

A  leading  feature  in  the  management  of  supply  undertakings  in 
recent  years  has  been  the  inauguration  of  a  publicity  and  advertis- 
ing campaign.  In  this  connection  much  useful  work  has  been 
done  by  the  Electric  Supply  Publicity  Committee. 

At  present  the  members  consist  exclusively  of  representatives 
from  the  metropolis  and  the  south,  and  I  venture  to  suggest  that 
representatives  from  other  parts  of  the  country  might  be  placed  on 
the  executive  with  advantage  to  all  concerned. 

With  the  same  object  in  view  and  in  the  interests  of  a  competi- 
tive industry,  the  Institution  of  Gas  Engineers  in  the  autumn  of 
last  year  launched  a  new  association  called  "  The  British  Com- 
mercial Gas  Association."  This  movement  is  apparently  receiving 
strong  support,  and  should  be  met  by  increased  activity  on  the  part 
of  the  electrical  industry.  With  this  end  in  view,  there  should  be 
a  closer  alliance  between  all  branches  of  the  profession,  including 
supply  authorities,  manufacturers  and  contractors. 

The  Further  Powers'  Bill  appears  to  have  met  with  favour  from 
all  branches  of  the  industry,  excepting  from  the  wiring  contractors, 
who,  rightly  or  wrongly,  look  with  alarm  to  the  time  when 
municipal  authorities  shall  have  powers  comparable  with  those 
long  enjoyed  by  the  gas  authorities. 

It  is  difficult  to  see  on  what  grounds  Parliament  can  deny  to 
certain  municipal  authorities  what  they  have  already  granted  to 
others.  There  is  no  doubt  that  when  the  Bill  becomes  an  Act  it 
will  prove  of  substantial  benefit  to  contractors  »s  well  as  to  the 
other  interested  parties. 

The  local  contractors  whose  businesses  were  built  up  on  the  big 
wiring  contracts  cannot  afford  to  canvass  and  develop  a  business  in 
fitting  up  small  properties — it  does  not  pay  ;  but  when  the  Bill 
becomes  law  it  will  pay  the  supply  authority  to  develop  these  large 
areas  which,  under  existing  conditions,  it  does  not  pay  the  electrical 
contractor  to  exploit,  and,  in  turn,  the  contractor  will  benefit  by 
carrying  out  the  work  on  fair  terms  under  the  control  and  super- 
vision of  the  supply  authority. 

On  the  question  of  economies  in  the  generating  station,  the 
author  points  out  that  it  is  standard  practice  in  some  of  our  largest 
works  to  pass  the  same  amount  of  cooling  water  through  the  con- 
densers, irrespective  of  the  load  on  the  plant.  The  temperature  of 
the  condensed  steam  on  a  vacuum  of  28  in.  ought  not  to  be  below 
95°  F.,  and  the  amount  of  cooling  water  passed  through  the  con- 
denser should  be  regulated  in  accordance  with  the  readings  of  a 
thermometer,  so  as  to  maintain  the  outlet  temperature  practically 
uniform  under  all  variations  of  load. 

The  approximate  value  of  10°  F.  in  the  water  being  equal  to  1 
per  cent,  saving  in  fuel,  recorded  emission  temperatures  of  79°  and 
69°  F.  represent  a  coal  loss  of  li  per  cent,  at  full  load  and  2^  per 
cent,  at  half  load. 

Another  loss  easily  avoidable  is  due  to  employing  a  hot  well  or 
feed-tank  of  too  large  a  capacity. 

Careful  consideration  will  show  that  feed-water  should  be  no 
hotter  than  the  discharge  temperature  from  the  condensers,  and  in 
cases  where  there  are  no  condensers  the  water  in  the  feed-tank 
should  be  cold.  The  necessary  minimum  initial  temperature  of  the 
feed-water  passed  through  the  economiser  can  be  obtained  by  con- 
necting a  small  pipe  from  the  hot  end  of  the  economiser  to  the 
suction  of  the  feed-pump.  Actual  experiments  have  proved  that 
by  this  re-arrangement  the  economiser  efficiency  can  easily  be  raised 
10  per  cent.,  which  means  a  saving  of  approximately  1  per  cent,  in 
fuel. 

It  needs  no  argument  co  prove  that  steam-traps  are  exceedingly 
wasteful  ;  if  they  are  used  at  all,  they  should  be  of  a  type  where 
the  water,  having  once  formed,  remains  quiescent  during  discharge 
with  a  small  upper  surface  only  exposed  to  the  heating  action  of 
the  steam. 

It  is  satisfactory  to  note  that  the  production  of  boiler  furnace 
draught  by  means  of  hot  gases  ascending  tall  chimneys  is  on  the 
wane,  and  the  much  more  economical  fan  draught  is  being  substi- 
tuted, whereby  the  heat  losses  from  the  spent  gases  may  often  be 
halved. 

Recent  inquiries  have  revealed  the  astonishing  amount  of  make- 
up feed  water  required  in  present  day  power  houses.  If  water  had 
been  an  expensive  commodity,  measures  would  have  been  taken 
long  ago  to  curtail  its  use,  with  a  corresponding  saving  in  the 
coal  account.  Much  of  the  make-up  feed  is  accounted  for  in 
blowing-off  the  boilers,  a  process  which  wastes  fuel,  inasmuch  as 
the  water  is  blown  out  at  full  boiler  temperature. 

If  the  water  put  into  the  boilers  were  pure  at  the  start,  and  if  all 
steam  evolved  from  it  were  put  back  into  the  boilers  immediately  on 
condensation,  there  would  be  no  waste  of  water,  no  accumulation 
of  scale,  and  no  concentration  of  salts  in  the  boilers.  Blowing  ofE 
would  then  be  unnecessary.  Further,  no  water-softening  or 
purifying  plant  would  be  required. 

This  condition  cannot  be  actually  arrived  at  in  practice,  but  it 
can  be  approximated  to  much  more  closely  than  at  present.     If  all 


the  water  from  the  ateam  range  and  separators  Is  taken  back  to  the 
boilers  direct,  and  if  the  water  from  the  air  pumps  of  the  surface 
condensers  is  taken  through  a  closed  pipe  system,  direct  into  the 
boilers,  extra  feed  water  in  very  small  quantity  will  be  required  to 
make  up  for  the  losses  by  leakage  from  the  steam  seals  on  the 
turbine  shaft-bearings,  glands,  and  the  like.  Such  make-up  feed 
could  with  advantage  and  economy  be  pumped  into  closed 
cylindrical  tanks,  and  there  raised  to  the  full  steam  temperature 
before  passing  on  to  the  boiler ;  in  these  tanks  the  suspended 
matter  and  scale-forming  impurities  would  be  deposited,  and  they 
could  be  readily  cleaned  out  when  required.  As  to  the  gradual 
concentration  of  destructive  salts  or  acids  in  the  boilers,  we  should 
be  able  to  rely  upon  the  chemist  to  neutralise  these,  in  a  more  direct 
and  economical  way  than  by  blowing  to  waste  large  quantities  of 
high-temperature  water  from  the  boilers. 

Present  day  practice  does  not  represent  a  final  solution  of  the 
electricity  supply  problem.  The  multiplicity  of  power  houses  with 
their  respective  staffs  is  not  economical. 

National  power  houses,  built  on  the  coal  fields  and  on  other  sites 
to  which  coal  would  be  cheaply  transported  by  water,  would  supply 
the  power  for  all  extensions  in  existing  areas,  and  would  gradually 
assume  the  whole  of  the  supply,  as  the  plants  in  local  works 
became  worn  out  or  obsolete.  They  would  also  supply  power  for 
all  industrial  purposes  and  for  locomotion,  including  the  railways 
of  the  country.  Thus  the  load  and  diversity  factors  would  be 
high,  with  a  corresponding  beneficial  effect  in  the  reduction 
of  costs. 

Such  power  houses  would  be  equipped  with  high-pressure  steam 
turbo-generators  of,  say,  26,000  and  50,000  kw.  sizes.  The  power 
houses  would  be  interconnected  and  distribution  effected  at,  say, 
100,000  volts  to  sub-stations. 

It  is  the  generation  of  steam  that  calls  for  a  radical  change  in 
present  day  practice. 

The  solution  appears  to  lie  in  the  introduction  of  gas  firing,  by 
means  of  fiameless  surface  combustion  on  the  lines  first  discovered 
by  Sir  Humphrey  Davy,  and  more  recently  developed  and  set  out 
by  Prof.  Bone  in  his  lectures  before  the  Royal  Institution  of  Great 
Britain  in  1911.  So  far  as  investigations  have  gone  at  present  it  is 
shown  that  an  evaporative  duty  from  boilers  exceeding  20  lb.  of 
steam  per  sq.  ft.  of  heating  surface  can  easily  be  obtained  with  a 
thermal  efficiency  corresponding  to  the  transmission  to  the  water 
in  the  boiler  of  nearly  95  per  cent,  of  the  energy  represented  by  the 
net  calorific  value  of  the  gas.  At  a  slightly  lower  efficiency  the 
evaporation  may  be  increased  from  20  lb.  to  30  lb.  of  steam  per 
sq.  ft.  On  these  high  duties  the  internal  boiler  surfaces  are  stated 
to  be  self-cleaning,  and  the  scale  in  thin  flakes  becomes  detached, 
and  is  deposited  in  the  bottom  of  the  boiler.  The  boiler  installa- 
tion would  be  comparatively  small  and  the  steam  range  short, 
as  all  the  auxiliaries  would  be  driven  by  internal-combustion 
engines. 

If  in  the  future  a  gas  turbine  of  larger  power  is  developed, 
which  proves  more  efficient  than  the  steam  turbine,  it  can  be 
brought  into  use  without  waste  of  capital,  or  extensive  scrapping 
of  plant. 

The  manufacture  of  the  gas  will  take  place  adjacent  to  the  power- 
house, and  the  by-products  will  form  a  valuable  asset  against  the 
cost  of  gas  production, 

A  national  electric  power  supply  on  the  lines  indicated  would 
greatly  minimise  the  disastrous  effect  of  a  coal  strike,  such  as  the 
country  has  recently  suffered  from.  Low-grade  fuel  could  also  be 
profitably  employed,  which  at  present  is  dumped  upon  the  pit  banks 
as  useless. 

Many  of  the  largest  industries  in  the  country,  notably  the  cotton, 
woollen,  dyeing,  chemical,  distilling  and  brewing  trades,  use 
immense  quantities  of  low-pressure  steam  in  their  various  manu- 
facturing processes.  Steam  for  such  industries  could  be  supplied 
from  the  national  power-houses  at  less  cost  than  it  can  be  produced 
at  by  the  manufacturers  themselves. 

There  are  many  district  steam  heating  schemes  in  operation  in 
America,  and  in  numbers  of  instances  the  revenue  from  the  heat 
distribution  is  larger  than  that  from  the  sale  of  electric  power. 


Means  for  Securing-  Reliability  and  Maintaining!: 
Continuity  of  Supply. 

Mr,  Frank  Ayton  (of  Ipswich),  in  introducing  the  above 
subject,  contributes  what  is  a  short  and  very  interesting 
paper  to  the  practical  man,  who  in  these  ultra-commercial 
days  is  apt  to  find  his  thne  fully  occupied  with  matters 
other  than  engineering.  The  author's  remarks  are  based 
upon  his  own  experience,  and  bear  on  a  variety  of  points  in 
central  station  and  distribution  practice. 

For  instance,  experiment  at  Ipswich  has  shown  that  with 
banked  marine  boilers  of  the  dry-back  type,  by  making  the 
damper  practically  an  air-tight  fit  in  its  frame,  and  keeping 
the  brickwork  air-tight,  it  is  possible  to  reduce  the  pressure 
drop  to  at  most  10  lb.  between  night  and  morning,  and, 
moreover,  the  mere  turning-over  of  the  fires  after  opening 
the  damper  suffices  in  about  20  minutf>  to  bring  up  the 
boiler  pressure,  no  extra  fuel  being  used.     The  hint  is  worth 
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considering  for  those  stations  where  banked  Vxjilers  are  kept 
in  readiness  for  emergency  loads  over  considerable  periods  of 
light  load.  The  author  has  fitted  new  dampers  of  the 
sliding  typo  to  all  his  boilers. 

Next  to  claim  attention  is  the  (;|uestion  of  signalling 
apparatus  between  driver,  switchboard  and  l)oiler  house. 
The  author  favours  an  electrical  arrangement,  if  energised 
from  a  battery,  in  preference  to  the  ordinary  ship  telegraph, 
but  in  this  many  engineers  will  not  agree  with  him,  in  so 
far  as  simplicitv  and  reliability  are  concerned. 

A  serious  breakdown  due  to  seizing  on  the  engine  of  a 
TiOO-KW.  llea\ell  set  was  traced  to  the  presence  of  gritty 
dust  in  the  funnel  top  of  a  (cylinder  flushing  cup,  the  dust 
being  carried  into  the  (cylinder  along  with  the  lubricating 
oil ;  the  author  has  adopted  the  obvious  remedy  of  providing 
protecting  covers  to  cups  and  lubricators. 

Turning  to  electrical  matters,  the  Ipswich  switchboard  is 
provided  with  a  set  of  battery  excitation  bus-bars  for  the 
generator  panels,  and  links  are  provided  on  the  latter  by 
means  of  which  the  shunt  field  circuits  can  be  separately 
excited  on  emergency  occasions — as,  for  instance,  when  a 
reversal  of  polarity  has  occurred  due  to  a  short.  A  red  board 
bearing  the  words  "  Not  excited  "  is  always  suspended  across 
the  circuit-breakers  of  dead  machines,  in  order  to  ])revent 
attendants  pulling  wrong  switches,  and  the  author  usefully 
suggests  painting  apparatus  on  adjacent  panels  different 
colours,  in  order  to  distinguish  them. 

He  discarded  nearly  nine  years  ago  the  usual  method  of 
eai'thing  the  middle  wire  by  a  maximum  current  circuit- 
breaker  shunted  by  a  resistance,  with  a  view  to  avoiding  the 
effects  of  the  momentary  short  before  the  breaker  opens,  and 
has  since  relied  on  a  large  resistance  only,  carrying  50  am- 
peres with  230  volts  across  it. 

In  the  case  of  the  three-phase  h.t.  supply  being  intro- 
duced at  Ipswich,  the  author  has  come  to  the  conclusion  not 
to  earth  the  centre  point,  on  the  score  of  greater  reliability 
with  pressures  up  to  6,600  volts.  He  has  found  in  the  case 
of  several  6,000-volt  systems  that  the  omission  of  earth  has 
been  advantageous. 

The  supply  network  probably  offers  more  chances  of 
interruption  and  trouble  to  the  engineer  than  any  other  part 
of  his  multifarious  plant,  and  discussing  this  question,  Mr. 
Ay  ton  says  that  on  direct-current  systems  some  engineers  prefer 
to  connect  up  solid  without  the  intervention  of  any  safety 
devices  such  as  automatic  circuit-breakers  or  fuses,  right 
away  from  the  switchboard  bus-bars  to  the  consumers'  cut- 
outs. Of  course,  fuses  on  the  mains  to  isolate  one  feeder 
district  from  another  are  required  by  the  Board  of  Trade 
Regulations.  On  the  other  hand,  there  are  some  engineers 
who  prefer  to  protect  each  feeder  at  the  switchboard  by  either 
a  fuse  or  an  automatic  circuit-breaker.  Others  go  further 
and  insert  fuses  in  the  connections  to  the  distributors 
themselves,  in  the  feeder  boxes  or  pillars.  The  author 
thinks  there  are  some  who  go  further  still  and  fuse  each 
individual  distributor  at  every  point  where  it  connects  to 
adjacent  distributors.  In  connection-  with  his  own  under- 
taking, he  has  no  protective  devices  betAveen  the  bus-bars  and 
the  consumers'  cut-outs,  but  his  experience  has  led  him  to 
think  that  such  an  arrangement,  from  the  point  of  view  of 
maintaining  continuity  of  supply,  is  not  an  altogether 
desirable  one,  especially  in  connection  with  a  three-wire 
system.  Anything  in  the  nature  of  a  dead  short  on  the 
mains,  as  a  rule,  means  a  complete  shut-down.  In  his 
opinion,  feeders  should  be  arranged,  by  means  of  time  limit 
maximum  circuit-breakers  or  fuses,  to  free  themselves  from 
the  bus-bars  in  case  of  any  serious  fault. 

On  the  question  of  pillars  or  underground  disconnecting 
boxes,  the  author  is  not  alone  in  preferring  the  former  ;  he 
draws  attention  to  the  old,  old  defect,  apparently  not  yet 
appreciated  by  some  firms,  of  providing  ventilating  holes  or 
keyholes  in  such  jwsitionsastoenablea  mischievous  person  to 
insert  a  wire  and  touch  a  live  part.  The  practice  of  fixing 
a  pair  of  high-rated  fuses  inside  the  service  box  for  small 
street  lamp  connections,  which  are  liable  to  damage,  is  com- 
mended, as  with  the  usual  arrangement  of  fuses  in  the  lamp 
sw'itch  there  is  a  risk  of  shorting  or  earthing  the  service  con- 
ductors if  the  switch  is  removed,  the  alternative  being  to 
make  the  main  dead  for  awhile.  On  only  three  occasions 
have  the  2 5 -ampere  fuses  in  the  service  boxes  blown. 

The  author  also  touches  on  the  matter  of  inspection  and 


testing,  and  his  remarks  are  sufficient  evidence  that  even  in 
these  days  of  cut-and-dried  practice,  the  latter  can  with 
advantage  receive  an  occasional  airing. 


Mb.  W.  W.  Lackie  (Glaajrow),  following  Mr.  AytonB  reinark», 
said  the  fir«t  thinp  necessary  to  continuity  of  supply  was  a  good 
coal  heap.  He  outlined  the  features  of  a  modern  generatini^  plant, 
pointinjf  out  the  need  for  duplicatinir  feed  pumps,  and  the  -nper- 
Huity  of  providinjf  rinp  steam  mains.  At  Glaejrow  each  alternator 
had  its  own  exciter,  and  there  was  a  stand-by  motor-generator. 
While  general  duplication  of  feeders  was  unnecchsary,  network 
sections  fed  by  isolated  feeders  could  be  fused  to  adjoining  sections. 
In  his  own  lase  two  fuses  in  series  were  employed  on  some  feeders, 
the  smaller  of  the  two  for  light  loads  being  short-circuited  during 
normal  working.  It  was  essential  to  have  duplicate  feeders  between 
generating  and  sub-stations,  and  theatres  were  given  two  inde- 
pendent services,  but  one  or  two  of  them  had  installed  a  small 
battery  sufficient  for  two  hours'  lighting  in  case  of  emergency,  and 
this  arrangement  was  preferable  to  a  single  large  battery  at  the 
power  station. 

Mk.  Alex.  Cbamb  (Croydon)  drew  attention  to  the  importance 
of  the  employe— the  majority  of  small  failures  being  due  to  care- 
lessness and  neglect  on  the  part  of  the  employe.  Unfortunately,  it 
was  difficult  under  municipal  rule  for  engineers  to  enforce  the  strict 
discipline  and  care  which  was  necessary  to  avoid  such  occurrences. 
The  supply  company's  engineer  was  in  a  much  superior  position 
in  this  respect. 

Mb.  H.  H.  Couzens  (Hampstead)  mentioned  that  the  auxiliary 
works  supply  at  West  Ham  had  been  a  difficulty,  but  a  battery  was 
being  introduced  which  would  automatically  pick  up  the  load  if  the 
main  supply  were  shut  down.  As  regarded  the  boiler  question,  in  hLs 
experience  it  was  more  economical  to  run  a  number  of  boilers 
lightly,  and  thus  have  a  large  reserve  of  steam  at  hand  almost 
immediately  ;  the  boiler  efficiency  did  not  suffer  much  down  to 
about  half -load. 

Mb.  H.  Richardson  (Dundee)  strongly  recommended  the  fusing 
of  all  feeders,  according  to  the  number  of  consumers  and  the  load. 
Fusing  required  discrimination  and  observation  of  the  conductors 
at  the  fusing  points.  After  some  experience  of  shut-downs  due  to 
breakage  of  switch  pillars,  he  was  going  in  entirely  for  under- 
ground boxes,  but  he  admitted  that  conditions  varied  in  different 
towns. 

Me.  H.  R.  Bubnett  (Barrow)  thought  most  engineers  were 
agreed  that  feeders  should  be  taken  to  pillars  and  then  fused — 
underground  boxes  had  been  discarded  by  most  people.  He  sug- 
gested that  a  demand  indicator  should  be  placed  in  the  pillar  for  a 
week  or  so  in  order  to  indicate  the  load  conditions  for  the  fused. 

Mk.  J.  Cheistie  (Brighton)  condemned  the  practice  of  using 
very  small  exciters  to  large  alternators.  At  Brighton  the  exciters 
were  very  much  underloaded,  and  the  commutators  and  machines 
gave  no  trouble  :  he  also  disagreed  with  the  use  of  excitation  pres- 
sures of  50  or  60  volts,  feeling  that  under  present-day  conditions 
there  was  no  reason  why  from  200  to  250  volts  should  not  be  used. 
The  ship  telegraph  was.  in  his  opinion,  much  preferable  to  electric 
signalling  in  the  central  station. 

Me.  J.  K.  Beydges  (Eastbourne)  voiced  his  preference  for  the 
switch  pillar  as  against  the  underground  box.  He  believed  in  fusing, 
and  thought  it  was  almost  compulsory  now  ;  it  was  necessary  and 
advantageous,  from  the  pressure  point  of  view,  to  link  adjoining 
networks  by  small  fuses,  which  would  blow  and  isolate  faulty 
sections  in  emergencies. 

Mr.  C.  Furness  (Blackpool)  thought  that  discussion  might  more 
profitably  centre  on  the  question  of  fuel  supply  and  the  boiler  house 
in  view  of  the  recent  coal  strike.  In  his  opinion,  the  steam  side  was 
the  most  liable  to  failure. 

Me.  Cabe  (Leek)  emphasised  the  value  of  the  Diesel  engine 
during  the  strike,  pointing  out  the  facility  of  oil  storage. 

Mr.  S.  J.  Watson  (Bury)  was  surprised  to  find  any  advocate  of 
underground  street  boxes,  which,  in  frosty  weather,  sometimes 
required  two  hours'  thawing  in  order  to  get  the  lids  off. 

Alo.  Smith  (Liverpool)  felt  that  it  was  futile  to  keep  coal 
bunkers  full,  if  stokers  were  liable  to  go  on  stii^e  at  any  minute,  as 
had  been  the  experience  in  his  city.  He  felt  that  in  such  cases  there 
should  be  no  remstatement  of  strikers,  except  under  special  circum- 

St&XlC6S 

Ald.  Bruce  (Sunderland)  and  Ald.  Gbowther  (Sheffield)  and 
other  Council  representatives  also  referred  to  the  coal  strike,  and 
Mr.»A\ton  brietly  replied  to  certain  points  raised. 

(  7b  be  c<yntinued.) 


Tramways  Exhibition.— According  to  a  report  in  the 

Light  BaiUvoy  und  Tninnray  Jonnuif  it  is  proposed  to  hold  an 
exhibition  of  "tramway  appliances  in  the  depot  paint  shop  of  the 
West  Ham  Corporation  tramways,  on  the  occasion  of  the  Municipal 
Tramways  Associations  annual  conference  at  West  Ham  next 
September.  A  definite  period  will  be  fixed  on  the  afternoons  of 
September  2oth  and  2t>th  for  inspection  of  the  exhibits  by  the 
delegates.  A  meeting  of  firms  interested  was  recently  held.  Mr. 
W.  Hopkins,  of  the  West  Ham  tramways  department,  is  hon. 
secretary  and  treasurer  of  a  committee  that  has  been  appointed  to 
carry  out  the  arrangements.  Mr.  H.  E.  Blair,  the  president  of  the 
Association,  will  act  as  chairman  of  the  committee. 
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ELECTRICAL    PROGRESS   IN    AUSTRALIA. 


[from  a  special  correspondent.] 


Melboxtrne,  May  Sfh. 

Mr.  0.  W.  Brain,  President  of  the  Electrical  Association 
of  New  South  Wales,  in  his  address  to  the  members  of  the 
Association  on  Friday  evening.  May  3rd,  reviewed  the  pro- 
gress made  in  electrical  matters  in  Australia  during  the  21 
years  that  the  Association  has  been  in  existence.  In  181)1  all 
the  electric  lighting  in  Sydney  consisted  of  private  plants  in 
two  newspaper  offices,  five  hotels,  three  arcades,  and  seven  or 
eight  small  installations.  Now  the  Sydney  City  Council 
supplies  current  to  14  municipalities,  while  a  private 
company  supplies  five  others.  The  total  supply  in  New 
South  Wales  is  equivalent  to  704,000  60-watt  lamps. 
The  employes  engaged  in  the  work  of  installing,  operating, 
maintaining  and  repairing  the  electrical  equipment  of  the 
State  (not  counting  the  telegraph  and  telephone  staffs)  has 
risen  from  KIO  to  about  8,000. 

A  comparison  of  the  progress  made  in  the  various  States 
of  the  Commonwealth  during  the  period  under  review  is — 


Electric 

!  supply 

Total  generating 

• 

in  60-w. 

lamps. 

plant. 

1891. 

1912. 

1891. 

KW. 

1912. 

KW. 

New  South  Wales 

...      10,000 

764,000 

600 

56,389 

Victoria 

...     31,000 

616,300 

1,680 

20,660 

South  Australia 

300 

200,000 

20 

9,150 

Queensland 

...       6,000 

114,600 

450 

8,212 

Western  Australia 

100* 

210,000 

3 

16,000 

Tasmania 

30 

84,000 

3 

6,500 

Total 


47,430      l,i)88,!t00      2,758        116,902 


These  figures  are  eloquent  of  the  stagnation  of  Victoria  and 
Queensland,  and  the  progressiveness  of  New  South  Wales  and 
Western  Australia.  The  backwardness  of  Victoria,  and  the 
go-a-headness  of  her  great  rival,  are  evidenced,  too,  in  the 
figures  showing  the  electric  traction  of  the  States  to-day. 
Twenty-one  years  ago  there  were  in  the  whole  of  Australia 
only  three  cars  in  service,  now  the  figures  are  : — 


New  South  Wales 
South  Australia 
Queensland    ... 
Victoria 

Western  Australia 
Tasmania 

Total 


1,017 
180 
125 
120 
105 
45 

1,592 


During  the  current  financial  year  1,30  new  cars  have  been 
put  into  service  on  the  New  South  Wales  Government  lines, 
10  more  than  are  in  service  in  the  whole  of  Victoria  ;  and 
the  orders  for  the  next  financial  year  exceed  this  year's  by 
50  per  cent.  The  electrical  equipment,  axles  and  tires  are 
imported  from  England,  but  the  complete  cars,  under-frames 
and  trucks  are  constructed  and  equipped  in  the  State.  The 
Ultimo  power  plant  has  been  increased  to  over  30,000  kw., 
and  an  order  has  been  given  for  the  first  instalment  of 
machinery  for  a  new  power  house  now  being  constructed  at 
White  Bay,  with  provision  for  ten  7,000-kw.  units,  capable 
of  carrying  a  load  of  100,000  h.p.  Provision  is  being  made 
at  this  new  station  for  the  use  of  more  than  1,000  tons  of 
coal  daily,  equal  to  almost  the  total  daily  consumption  on 
the  Victorian  railways.  The  station  is  designed  for  con- 
struction and  operation  in  complete  separate  units,  so  that 
pace  may  the  more  easily  be  kept  with  engineering  progress. 


Greenwich  L.C.C.  Power  Plant.— In  the  report  of  the 

L.C.C.  Highways  Committee,  it  is  stated  that  the  cylinders  of  one  of 
the  reciprocating  engines  at  the  Greenwich  generating  station  have 
recently  become  irregularly  worn,  and  during  the  Whitsuntide 
recess  they  arranged  with  the  makers,  Messrs.  John  Musgrave  and 
Sons,  Ltd.,  for  the  cylinders  tr*  be  rebored  and  new  pistons  and 
piston  rings  to  be  fitted  at  a  cost  of  £147,  the  Council  supplying 
certain  unskilled  labour,  the  cost  of  which  will  amount  to  a  further 
£25.  The  company  has  in  addition  guaranteed  a  saving  in  steam 
economy  of  £1  per  KW.-hour,  which  will  amount  to  from  £180  to 
£  1 90  a  year. 


CORRESPONDENCE. 

Letters  received  by  u»  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondervts  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Electric    Signs. 

We  have  read  Avith  interest  Mr.  Cooper's  article  on  "  Electrica 
Signs  as  Advertising  Media,"  and  while  wholly  agreeing 
with  him,  would  like  to  point  out  that  the  lack  of  animated 
and  novelty  signs  in  England  is  not  due  to  any  want  of  push 
by  electrical  sign  builders.  One  of  the  most  difficult  pro- 
blems is  to  convince  an  English  advertiser  that  a  sign  can 
be  built  embodying  practically  any  suggestion  for  a  moving 
advertisement  consistent  with  the  specialities  which  he 
wishes  to  advertise.  The  writing  type  of  sign  and  change- 
colour  letter  has  now  been  on  the  market  over  ten  years  and 
save  for  an  occasional  one  or  two  since  put  up  here  and 
there,  the  matter  has  been  practically  at  a  standstill  from 
that  time.  The  greatest  difficulty  to  surmount  is  the 
objection  which  the  London  County  Council  have  to  any 
electric  signs  ;  no  signs  are  allowed  to  be  fixed  on  the  roof, 
and  no  signs  are  allowed  to  have  any  intermittent  flashing 
arrangement  on  any  licensed  premises.  The  only  chance  there 
is  to  have  anything  of  a  moving  description,  is  on  premises 
which  are  not  under  the  licence  of  the  L.C.C. 

Another  drawback  also  is  that  should  a  scheme  be  sub- 
mitted to  the  advertiser  which  meets  with  his  approval,  he 
will  more  often  than  not  practically  promise  the  order  pro- 
viding that  the  sign  builder  can  find  him  a  position  in 
perhaps  either  Piccadilly  Circus  or  Leicester  Square  or  some 
other  spot  where  it  is  almost  impossible  to  get  any  more 
signs  fixed,  as,  although  there  may  be  space  enough  for  a 
small  sign,  there  is  nothing  to  be  had  for  a  sign  of  such  size 
as  would  be  required  for  a  picture  sign. 

In  order  to  overcome  these  difficulties,  after  much 
experimenting  we  have  succeeded  in  bringing  out  animated 
signs  illuminated  with  our  well-known  l.c.p.  lamps  and  patent 
holders.  These  are  considerably  cheaper  than  signs  with 
ordinary  lamps,  and  they  are  being  readily  taken  up  by  a 
number  of  well-known  firms  who  advertise.  We  have  at 
present  in  our  shops  several  animated  signs  in  the  course 
of  manufacture,  one  illustrating  a  firework  display,  another 
a  cascade,  and  a  repeat  order  of  the  clown  sign  that  we 
recently  fitted  in  the  Strand. 

Regarding  the  last  paragraph  of  Mr.  Cooper's  article,  we 
are  constantly  having  visits  from  "  enterprising  foreigners  " 
with  ideas  that  wUl  revolutionise  the  sign  business  of 
England,  but  as  these  gentlemen  do  not  know  quite  what 
has  to  be  contended  with,  we  have  no  fear  that  there  will 
be  any  "  snapping  up  "  of  the  English  sign  business. 

The  Franco-British  Electrical  Co.,  Ltd., 

A.  H.  Beackensieck,  Sectetari/. 

London,  W.,  Jtme  ISth,  1912. 


An  Objectionable  Clause. 

The  amount  of  twaddle  that  has  appeared  under  the 
heading  of  "  An  Objectionable  Clause "  is  hardly  under- 
standable. It  is  either  an  attempt  to  bluff  your  readers  into 
believing  the  Electrical  Trades  Union  is  a  combination  that 
is  out  to  rob  contractors,  bring  them  to  the  Bankruptcy 
Court,  do  bad  work,  in  fact,  play  the  part  of  wreckers 
generally,  or  else  to  give  our  Society  a  cheap  advertisement. 
The  E.T.TJ.  have  a  trade  card  for  the  London  district,  and 
the  reading  of  the  clause,  to  my  mind,  is  that  the  contractor 
shall  recognise  the  said  card.  Otherwise  we  might  have  a 
member  of  the  E.G. A.  employing  men  under  the  standard 
rate,  and  sending  in  their  (the  E.C.A.)  card  in  excuse  of 
non-compliance  with  a  "  Fair  Wage  Clause,"  with  the  usual 
"  Didn't  know,"  etc. 

What  a  howl  has  gone  up,  because  for  once  the  Electrical 
Trades  Union  has  got  a  fair  show.  The  clause  is  objection- 
able, wicked,  an  attempt  to  rob  the  poor  contractor,  &c. 
Mr.  Collins  would  not  only  like  to  have  this  said  clause 
knocked  out,  but  also  all  reference  to  Trade  Unions,  leaving 
it  to  the  "  fairness "  of  the  contractors  (and  believe  me  I 
know  some  of  their  fairness)  what  rate  should  be  paid.     He 
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also  would  like  the  contractor  to  be  the  arbitrator,  and  not 
the  Trade  Unions.  To  an  outsider  it  would  very  much 
suggest  "  Codlin's  the  friend,  not  Short." 

My  Society  have  to  thank  lx)th  "  Fairplay  "  and  Mr. 
Collins  for  suggested  rules  for  our  new  London  trade  (;ard 
which  is  in  course  of  construction,  also  foi-  their  illuminating 
ideas  of  what  the  Electrical  Trades  Union  really  is. 


JiOndon,  S.W.,  Juna  I5th. 


W.  J.  Webb, 

Electrical  Trades  Union. 


The  "  National  Code  "  in  Canada. 

I  have  read  with  some  interest  and  no  little  amusement 
and  considerable  regret  the  effusions  printed  in  your 
excellent  journal  on  the  "  National  Code,"  I  regret  that 
it  seems  quite  impossible  for  Englishmen  to  become  familiar 
with  conditions  before  condemning  everything  in  sight. 

I  am  quite  prepared  to  say,  with  all  sincerity,  that  my 
experience  has  taught  me  that,  in  the  long  run  or  last 
analysis,  the  real  Englishman  is  the  very  best  bird  of  the 
kind.  For  real  genuine  worth,  honesty  and  aggressiveness, 
he  \%,par  excellence,  "it."  I  am  an  English  Canuck,  so  can 
afford  to  lay  it  on  thick  ;  nevertheless,  we  owe  much  to  the 
"hearts  of  oak." 

The  newly  arrived  Englishman  is  aptly  described  by  a 
reference  to  a  scene  I  witnessed  in  the  well-known  comedy, 
"  The  Rich  Mr.  Hoggenheimer,"  where  the  newly  arrived 
Englishman  walks  down  the  gangway,  and  before  having 
seen  anything  of  America  whatever,  places  his  monocle  to  his 
eye,  and  says,  "  Ah  !  this  America,  eh  ?     Beastly  place." 

Now,  the  National  Code  is  the  consensus  of  opinion  in 
America,  and  has  grown  from  the  natural  soil,  and  brings 
forth  the  flowers  that  are  best  suited  to  the  surroundings. 
True,  the  Code  has  not  dwelt  very  much  on  the  life  hazard, 
but  in  the  last  edition  there  is  little  left  undone  in  this 
respect.  A  real  good  job  done  under  close  inspection,'  and 
thoroughly  in  accordance  with  the  Code,  is  nothing  to  be 
ashamed  of. 

As  to  the  laboratories  being  pro-American ;  English, 
American,  Canadian  and  German  companies  doing  business 
in  this  part  of  the  world  all  support  these  laboratories,  and 
their  geographical  location  on  the  map  should  not  be  used 
as  an  argument  against  them.  Certain  standards  have 
developed  as  the  result  of  years  of  experience,  the  particulars 
of  which  are  printed  to  the  minutest  details. 

All  the  American  and  Canadian  manufacturers  have 
worked  out  their  products  to  comply  with  these  rules,  and 
the  underwriters  very  fairly  stand  behind  them,  not  entirely 
to  benefit  themselves,  but  as  a  protection  to  the  trade  also. 
The  result  is  that  perfect  satisfaction  exists  between  both 
parties. 

Incidentally,  the  contractors  know  just  what  they  can  use 
and  what  they  cannot.  Now,  the  Englishman  comes  along 
with  his  stuff  (material)  and  says,  "  We  use  this  and  that  in 
England  "  by  special  appointment  to  King  George,  and  that 
should  be  final,  but  the  underwriters,  very  ungraciously,  no 
doubt,  think  they  know  as  much  about  wiring  as  "  Royalty," 
and  this  is  said  with  due  deference  to  our  beloved  King. 

If  England  wants  the  trade  here,  she  must  come  here  and 
make  the  goods  here,  and  if  prices  are  right  then  all  will  be 
well.  One  more  point,  and  that  is,  that  by  far  the  larger 
percentage  of  fittings  are  made  here,  not  1)0  per  cent,  as 
stated  being  made  in  the  States.  Practically  all  the  wire 
used  here  is  made  here,  and  what  isn't  made  here  is  sold 
here  by  local  supply  houses  doing  business  here. 

The  underwriters'  laboratories  are  probably  the  finest,  best 
equipped  and  most  capably  manned  institutions  of  their  kind 
in  the  world,  and  anyone  submitting  material  there  will  get  a 
square  deal.  They  have  the  reputation  of  being  absolutely 
fair  from  coast  to  coast,  and  I  think  rightly  deserve  it. 

The  Province  of  Ontario  will  probably  have  the  latest 
regulations  when  completed,  and  if  they  in  their  wisdom  see 
fit  to  establish  purely  Ontario  laboratories,  no  doubt  things 
will  change,  but  so  long  as  the  Underwriters'  are  the  only 
established  and  accepted  rules,  it  is  only  fair  when  adopting 
them,  to  abide  by  them  and  treat  all  people  alike. 

Canuck. 

Canada,  June  4: thy  1912. 


Indirect  Lightint^. 
Mr.  Whistlefield's  article  on  indire^;t  lighting  of  ror^ms  Ls 
not  Ix'fore  its  time.  Last  r)ctoljer  I  maide  an  opal  Vx)wl  by 
cutting  round  an  arc  lamp  gloV^e,  and  drille<l  three  holes  in 
the  rim  for  suspension  from  a  "Witelite"  o[jal  reflector.  I 
Wrote  to  several  firms  asking  if  they  could  supply  opal  bowls 


about  9  in.  diameter,  and  only  one  firm  could  take  the  matter 
up ;  they  sent  me  a  German  catalogue  illustrating  such 
fittings. 

I  think  the  time  has  passed  when  the  public  appreciated  a 
glaring  lamp,  and  there  is  a  future  for  some  simple  indirect 
lighting  fittings  ;  they  will  increase  the  lighting  load. 

The  "Witelite"  opal  reflector  I  refer  to  has  a  neat  curve, 
and  is  about  6  in.  diameter,  and  is  reversed  when  fixed  on 
the  holder. 

I  enclose  a  sketch  of  the  fitting,  and  should  be  pleased  to 

have  the  addresses  of  firms  that  could   supply  such  opal 

bowls. 

Resident  Engineer. 

Electricity  Works,  Stoke, 

June  17  ih,  1912. 


DOMESTIC    LIGHTING    AND    HEATING. 


By  "AN  OUTSIDER." 


The  public  is  not  yet  completely  educated  on  questions  of 
economy  in  its  lighting  bills  ;  or,  at  least,  its  education  is 
not  yet  up-to-date.  The  central  station  engineers  cannot  be 
held  responsible,  as  they  are  so  intelligently  alive  to  their 
true  interests  as  to  try  their  best  on  all  occasions  to  show  how 
the  customers'  bills  may  bo  reduced.  This  is  not  due  to 
altruism,  but  to  the  competition  of  gas,  which  promptly  takes 
advantage  of  the  least  dissatisfaction  on  the  part  of  the  con- 
sumer to  persuade  him  to  go  back  to  the  rival  illuminant. 

The  writer  knows  well  a  newly-built  district  where,  as  a 
general  rule,  gas  piping  and  wiring  are  both  installed,  so 
that  this  competition  has  free  play.  If  the  electric  lighting 
company  only  hears  in  time  of  any  contemplated  change 
from  electricity  to  gas,  it  is  speedily  on  the  scene  with 
practica.1  and  sound  advice  ;  but  sometimes  it  loses  a 
customer,  and  only  hears  of  the  fact  too  late. 

The  voltage  is  240,  and  many  of  the  residents  have  in- 
stalled transformers  to  bring  it  down  to  50,  and  are  enjoying 
the  full  benefit  of  metallic-filament  lamps.  There  are  still, 
however,  large  numbers  who  use  the  full  pressure,  and 
carbon  lamps ;  and  these  are  occasionally  the  prey  of  the 
incandescent-gas  man. 

Apparently,  they  never  think  of  applying  to  the  electric 
liffht  company  for  advice  :  but  they  become  dissatisfied 
(naturally  enough)  with  their  quarterly  bills,  and  change 
over  to  gas  with  but  little  persuasion. 

The  advantages  of  a  gas  cooker  at  a  nominal  rent,  and  a 
geyser  for  the  bath  water,  generally  weigh  in  pretty  heavily. 

The  electric  light  engineers  now  spend  their  evenings 
after  dark  walking  round  the  district  and  "  spotting "  the 
carbon-filament  lamps  in  the  homes,  and  then  they  give 
their  advice  unsolicited.      Now  they  are  pushing  the  new 
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high-voltage  metallic-filament  lamps,  and  pointing  out  that  it 
is  no  longer  necessjiry  to  transform  down  from  240  volts, 
but  not  everybody  is  aware  of  the  fact ;  and,  of  those  who 
are,  some  object  to  the  higher  price  of  the  high-voltage 
lamps. 

Among  those  who  have  transformers,  it  is  safe  to  say  that  not 
one  in  ten  knows  that  there  are  stand-by  losses  in  connection 
with  theni.  Naturally,  they  do  not  switch  off  at  the  main 
during  the  night,  because  the  bedroom  lights  must  be  avail- 
able :  and  they  never  think  of  switching  off  in  the  daytime 
either,  because  they  do  not  know  that  the  transformer  is 
costing  them  something  whether  the  lights  are  on  or  not. 

In  a  recent  case  a  heating  circuit  has  been  put  in,  at  the 
high  pressure,  of  course,  and  a  transformer  is  being  retained 
for  the  lighting  circuit,  or  rather  the  downstairs  portion  of 
it.  The  question  arose  whether  the  transformer  should  be 
removed,  and  high-pressure  lamps  adopted  all  over. 

The  disadvantages  of  this  course  were,  first,  the  necessity 
of  scrapping  the  transformer,  and  a  whole  outfit  of  lamps, 
already  installed ;  and,  second,  a  little  uncertainty  in  the 
mind  of  the  customer  as  to  the  durability  of  the  high-voltage 
metallic  filament  in  small  lamps. 

In  the  end  it  was  decided  to  put  carbon-filament  lamps  in 
the  bedrooms  on  the  high-\oltage  circuit,  as  the  usage  of 
these  lamps  is  so  short  each  night  that  the  loss  as  compared 
with  metallic  filaments  will  not  be  heavy  :  and  the  bed- 
room lamps  are,  under  this  arrangement,  always  ready  for 
use. 

The  downstairs  lamps  are  all  metallic-filament  50-volt 
lamps,  and  are  on  the  transformer,  which  is  shut  down 
at  the  main  switch  at  all  times,  except  the  evening  hours 
when  the  sitting-room  lamps  are  required. 

The  heating  circuit  is  available  for  cooking  both  in  k,itchen 
and  dining  room,  and  for  heating  in  several  other  rooms 
upstairs  and  down,  and  the  plug  connections  on  the  heating 
circuit  are  also  available  for  driving  an  electric  vacuum 
cleaner  or  similar  plant.  There  is,  of  course,  a  separate 
meter  and  a  lower  price  for  the  heating  current. 

In  the  house  referred  to,  the  great  hot-water  question 
still  remains  unsolved,  and,  for  the  present,  the  kitchen  fire- 
back  boiler  must  pursue  its  wicked  career. 

In  spite  of  all  the  enterprise  and  energy  of  the  electrical 
men,  there  is  still  some  better  organisation  required  for 
bi'inging  them  on  to  the  scene  in  time,  especially  when  a 
new  house  is  being  built. 

Architects,  as  a  rule,  do  not  specify  very  closely  the 
detailed  requirements  of  the  electric  lighting  outfit.  As 
for  the  builder,  he  is  generally  in  favour  of  the  system  which 
gives  him  the  least  trouble  and  expense  in  the  first  instance, 
thereby  fulfilling  the  law  of  his  being.  And  it  is  amazing 
to  watch  in  a  new  house  going  up,  how,  owing  to  a  lack  of 
design  and  foresight  in  the  first  instance,  so  much  of  the 
work  has  to  be  done  twice  over. 

The  different  trades  seem  to  take  a  positive  delight  in 
destroying  one  another's  work.  The  wireman  takes  his  leads 
in  the  roof  right  across  a  trap-door,  and  has  to  be  brought 
back  to  alter  them.  The  plasterer  cheerfully  plasters  down 
everything,  including  bell  wires  and  electric  conductors. 
The  electric  fittings  man  has  to  hack  down  most  of  the 
wall  to  find  them  again,  and  then  the  plasterer  is  again  sent 
for  to  make  good.  Finally,  the  main  connections  are  made 
by  the  company  after  the  house  is  finished,  for  which 
purpose  holes  arc  broken  through  walls,  tiled  floors  ripped 
up,  and  quite  a  lot  of  finished  work  destroyed. 

In  the  end,  the  job  gets  "  muddled  through,"  and  gives 
satisfaction  ;  and  such  an  installation  is  fairly  proofed 
against  the  gas  interest,  except  in  the  matter  of  the  hot 
water,  which  is  still  a  very  weak  point  in  the  armour  of  the 
electrician. 


THE     INTER-RELATION     OF     CAPACITY    IN 
THREE-PHASE    THREE-CORE    CABLES. 


By  W.  T.  MACCALL,  M.Sc,  A.M.I.E.E. 


The  following  points  may  prove  useful  in  continuation  of 
Mr.  A.  B.  Clark's  article  published  in  the  Electrical 
Review  of  April  5th  (p.  532)  : — 

While  it  is  possible  to  obtain  the  capacities  between  each 
core  and  the  sheath  (Kj),  and  between  each  pair  of  cores  (Kj), 
from  the  results  of  any  two  capacity  tests  (with  one  exception 
mentioned  below),  difficulty  in  working  out  the  values  is 
avoided  by  choosing  these  tests  from  the  following  : — 


Vo. 

Between 

,     and 

Capacity. 

1. 
2. 

•^. 

4. 
5. 

One  core 

Three  cores 

One  core 

One  core 

Two  cores 

sheath  and  other  two  cores, 
sheath, 
another  core, 
the  other  two  cores, 
third  core  and  sheath. 

Ki  -1-  2  Ka. 

3  Ki. 

KKi-l-3Ka). 

1  Ki  +  2  Ka. 

2  Ki  +  2  Ka. 

Fig.  2 
Fig.  3. 
Fig.  <>. 
Fig.  7. 
Fig.  9 

The  figures  are  from  Mr.  Clark's  paper  (reprinted  for  reference). 

N.B. — In  Test  No.  3  it  makes  no  difference  whether  the  third  core 
is  connected  to  the  sheath  or  not,  since  they  are  both  at  a  potential 
midway  between  those  of  the  cores  under  test. 

The  capacity  measured  in  Test  3  is  three-quarters  of  that 
in  Test  4,  hence  only  one  of  these  may  be  included  in  the 
two  chosen,  if  the  determination  of  the  separate  values  of 


Fig.  2. 


Fig.  3. 


K,  and  K 


is  desired.  This  theoretical  ratio  is  confirmed  by 
Mr.  Clark's  measurements,  which  give  ratios  of  -75,  '73,  '75, 
and  "745  respectively. 

For  the  purpose  of  obtaining  the  capacity  current  which  a 
cable  will  take  when  in  use,  a  single  measurement  of  capacity 
is  sufficient.  For  it  can  be  shown  that  the  capacity  current 
for  sinusoidal  waves  is  given  by  the  formula — 

c  =  ;?  (k,  -H  3  K,)  E  =  jtf  (Kj  +  3  k,)  e^  /  ^37 

where  c  =  capacity  current  per  core  (in  microamperes  if  the 
capacities  are  in  microfarads)  ; 
jy    =  2  TT  X  frequency  ; 
E^  =  line  voltage  ; 
E   =  voltage  to  star  point. 
Now,    K,    -h    3    Kg   is   twice   the   capacity   obtained   by 
Method    3,   and    1^   times   that,   obtained    by    Method   4. 
Hence  a  single  measurement  by  either  of  these  methods  is 
sufficient  for  calculating  the  capacity  current. 


Fig.  6. 


Fig.  7. 


Fig.  9. 


Superheaters    and    Recorders. — Among   the   orders 

recently  received  by  the  Sun  Patent  E\aporator  Co.,  Ltd.,  of 
Liverpool,  are  the  following  :  Sun  patent  superheaters  for  the 
Hoylake  and  Wallasey  Electricity  Departments  ;  Sun  patent  turbo 
pumps  for  various  firmfe,  and  Albion  recorders  for  Bombay  Elec- 
tricity Department ;  Charing  Cross  Electricity  Co.  :  Manhattan 
Corporation,  N.Y.  ;  South  Metropolitan  Electricity  Department  ; 
Wandsworth  Gas  Co.  ;  IVfidhind  power  station,  and  many  other 
works. 


Thus  it  appears  to  be  advisable  to  employ  one  of  these 
methods  in  all  cases  ;  and  to  use  one  of  the  other  three  tests 
tabulated  (preferably  No.  2),  when  it  is  desirable  to  deter- 
mine K,  and  Kj  separately,  c.^.,  for  voltage  waves  differing 
considerably  from  the  sine  form. 

The  proof  of  th(!  above  formula  is  as  follows  : — Let  o  a, 
0  B,  0  C  in  the  accompanying  vector  diagram  represent  the 
(equal)  voltages  of  the  three  cores  above  the  sheath  (star 
point).     Then  the  current  in  line  No.  l,  due  to  the  capacity 
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K,  between  it  and  the  sheath,   is  p  k,  k,  and  leads  o  a  by  a 
right  angle,  as  shown  by  o  p. 


The  voltage  of  Core  1  above  Core  2  is  represented  by  is  a, 

or  by  (J  I)  parallel  to  h  a,  and  its  magnitude  is  n/  8  k.  Henc^ 
the  current  due  to  the  capacity  k^,  between  Cores  1  and  2  i^ 

>/  8  JO  K.,  K,  leading  o  d  by  a  right  angle  as  represented  by 
0  Q  ;-  thus  i)  lies  in  c  o  produced. 

Similarly,  the  voltage  of  Core  1  above  ("ore  3  is  represented 
by  (•  A  or  0  k,  and  the  corresponding  capacity  current  is  again 

of  magnitude  v/  H  /;  k.,  k.  It  leads  o  f  by  a  right  angle,  and 
is  represented  by  o  k  ;  thus  r  lies  in  o  b.  Since  o  q  and  o  R 
are  equal  and  inclined  at  60°,  the  vector  sum  (o  s)  of  o  Q 

and  0  R  is  V  ;^  0  Q  =  3  p  k.^  k,  and  bisects  the  angle  q  o  R, 
and  thus  is  in  phase  with  o  p.  Hence  the  total  capacity 
current  per  line,  which  is  the  vector  sum  of  o  p,  0  q  and  o  R, 

is  OP  +  OS  =/K,  E  +  S^^KjE  =  p  (k,  +  3Kj,)  e^n/  3, 
as  stated  above. 


PARLIAMENTARY. 


L.C.C.  TraiuTfays. 

A  Select  Committee  of  the  House  of  Commons,  presided  over 
by  Sir  Luke  White,  commenced  the  consideration  of  the  L.C.C. 
Tramways  and  Improvements  Bill  before  the  Whitsuntide  recess, 
and  concluded  its  deliberations  on  June  11th.  The  Bill  as  originally 
framed  proposed  the  construction  of  new  tramways  as  follows  : — 
(1)  Double  line  between  the  existing-  tramways  in  Wood  Lane  and 
Harrow  Road,  via  a  new  street,  Walmer  Road.  Silchester  Road, 
Clarendon  Road,  Cornwall  Road,  West  bourne  Park  Road  and 
Porchester  Road  ;  (2)  Double  line  between  the  existing  tramways 
in  Hampstead  Road  and  Euston  Road,  via  Euston  Road  ;  (3)  Double 
line  between  the  existing  tramways  in  Essex  Road  and  Kingland 
Road,  via  Englefield  Road  and  Stamford  Road  ;  (4)  Double  line 
extension  of  existing  tramways  in  Farringdon  Road,  along  Far- 
ringdon  Road  and  Farringdon  Street  ;  (5)  Double  line  between  the 
existing  tramways  in  High  Street,  Shoreditch,  and  in  Bishopegate, 
via  Norton  Folgate  and  Bishopsgate  ;  (6)  Partly  double  and  partly 
single  line  extension  of  the  existing  tramways  in  Tooley  Street  ; 
(7)  Double  line  between  the  existing  tramways  at  Rushey  Green 
and  in  Bromley  Road  ;  (S)  Additional  single  line  of  tramways  in 
South  Lambeth  Road.  Proposals  (2,  'A  and  4)  failed  on  Standing 
Orders,  and  the  Council,  in  view  of  local  opposition,  themselves 
dropped  the  proposals  in  (1). 

There  was  a  good  deal  of  opposition  to  the  proposed  extension  in 
Tooley  Street  from  owners  and  occupiers  of  warehouses,  but  the 
Committee  decided  to  pa9s  the  proposal  after  visiting  the  spot  in 
order  to  acquaint  themselves  with  the  neighbourhood  and  the  con- 
ditions of  the  traffic.  The  tramways  will  thus  be  brought  to  a 
point  some  300  yards  nearer  to  London  Bridge  than  the  present 
terminus  in  Tooley  Street,  and  the  estimated  cost  of  the  extension 
is  £6,900. 

The  Bill  also  contained  a  clause  giving  the  Council  power  to  run 
trailer  cars  on  any  of  their  tramways.  Mr.  Pollock,  K.C.,  for  the 
Council,  stated  that  these  trailer  cars  were  needed  to  cope  with 
the  morning  and  evening  rush  traffic.  He  explained  that  the  Board 
of  Trade  sanctioned  the  use  of  coupled  cars  in  1905  for  the  purpOi=e 
of  carrying  stores  in  the  morning  and  evening — following  on  ex- 
periments. Further  es:periments  were  made  last  year,  but  in  August 
the  Commissioner  of  Police,  without  whose  licence  those  cars 
could  not  be  run,  refused  to  allow  them  to  continue,  on  the  ground 
that  there  was  no  convenience  which  would  compensate  for  the 
obstruction  and  danger  of  accident. 

Ma>iok  Pbinole,  giving  evidence  on  behalf  of  the  Board  of 
Trade,  said  that  the  Department  objected  to  the  proposed  clause, 
in  that  it  contained  no  limit  as  to  the  number  of  trailer  cars  which 
could  be  run.  They  were  strongly  opposed  to  running  more  than 
one  trailer,  and  only  the  leading  car  ought  to  have  motive  power 
on  it.  The  hours  of  use,  too,  should  be  limited  ;  the  type  of  car 
should  be  determined  upon,  and  the  routes  should  be  subject  to  the 
approval  of  the  Board  of  Trade.  He  also  thought  that  the  De- 
partment should  be  given  power  to  deal  with  the  question  of  brake 
power  and  speed. 

After  hearing  further  evidence  for  and  at,'ain8t  the  proposal,  the 
Chairman  announced   that  the  Committee  were  unanimously  of 


opinion  that  the  preamble  of  the  Bill  bad  been  proved,  eabject  to 
the  following  conditionn — that  trailer-cars  and  connled-carB  ehoald 
be  fitted  with  brukes  approved  by  the  Board  of  Tnwle  ;  that  no 
trailer  or  coupled  carriage  should  be  used  by  the  Council  unleeg  it 
had  been  approvefl  by  the  Department  ;  that  there  be  no  more  than 
two  earn  linked  together  except  by  consent  of  the  Board  of  Trade, 
and  that  the  motor  shoold  be  attached  to  th(>  leading  car  only. 


KidderniioHter    Local    Government    Board    Order.— The 

Local  Government  Board  Order  relating  to  the  extension  of  the 
boroueh  boundaries  of  Kidderminster,  which  has  been  submitted  to 
the  House,  contains  the  following  provisionB  : — "So  much  of  the 
area  of  supply  under  the  Stourf>ort  and  Kiddermineter  Electric 
Lighting  Order,  190*;,  as  is  added  to  the  existing  borough  under 
this  order  shall  be  added  to  the  area  of  suoply  under  the  Kidder- 
minster Elntric  Lighting  Order,  1891,  and  the  provisions  of  the 
last-mentioned  order,  and  of  the  indenture  of  the  transfer,  dat«d 
May  5th,  1899,  and  made  between  the  Corporation  and  the  Kidder- 
minster and  District  Electric  Light  and  Traction  Co..  Ltd..  shall 
apply  thereto  in  lieu  of  the  provisions  of  the  Stourport  and 
Kidderminster  Electric  Light  Order,  1906." 

Newton-in-Makerfleld  Urban  District  Conncil  Electrical 
Supply. — Viscount  Wolmer  asked  the  Parliamentary  Secretary  to 
the  Board  of  Trade  whether  the  application  of  the  Newton-in- 
Makerfield  U.D.C.  for  a  provisional  order  to  authorise  them  to 
generate  and  supply  electricity,  had  been  refused  on  the  pround  that 
there  was  an  insufficient  local  demand  for  electricity  ;  if  so,  whether 
he  could  state  how  great  a  demand  would  have  to  be  guaranteed  by 
local  consumers,  and  for  how  long,  to  enable  the  Board  of  Trade  to 
reconsider  their  decision  ;  and  whether  any  other  conditions  would 
have  to  be  fulfilled  before  that  decision  was  reconsidered,  and  if  so, 
what  conditions.  Mr.  Robertson  said  that  the  answer  to  the  first 
question  was  in  the  affirmative.  The  report  of  the  consulting  engi- 
neer of  the  Council  showed  that  the  success  depended  on  certain 
large  commercial  firms  taking  a  supply  of  electricity  for  power 
purposes,  there  being,  in  his  opinion,  no  probability  of  any  con- 
siderable demand  for  lighting  purposes,  and  the  Conncil  were  unable 
to  satisfy  the  Board  that  they  would  be  able  to  supply  at  a  price 
which  would  secure  these  firms  as  consumers  without  imposing  a 
burden  on  the  rates.  It  was  not  possible  for  him  to  state  definitely 
what  demand  would  be  sufficient  to  justify  the  Board  in  granting 
an  order,  and,  in  any  case,  he  could  not  hold  out  any  hopes  of  an 
order  being  granted  this  session. 

Board  of  Trade  Electricity  Orders.— Viscount  Wolmer  asked 
the  Under  Secretary  to  the  Board  of  Trade,  whether  he  would  pub- 
lish a  return  of  the  orders  granted  by  the  Board  of  Trade  during 
the  last  three  years  to  local  authorities  to  enable  them  to  supply 
electricity  in  their  localities,  showing  in  each  instance  the  popula- 
tion, the  rateable  value,  the  amount  of  local  rates  and  indebtedness, 
and  the  nature  and  number  of  any  guarantees  forthcoming  that 
the  estimated  demands  for  units  of  electricity  b^  consumers  would 
be  taken  by  such  consumers  over  certain  periods  of  years,  and  other 
considerations  that  led  the  Board  of  Trade  to  sanction  such  orders. 
— Mr.  Robertson  said,  in  reply,  that  he  did  not  think  it  possible  to 
tr  bulate  in  a  return  the  guarantees  or  considerations  which  had 
led  the  Board  of  Trade  to  make  provisional  orders  authorising 
local  authorities  to  supply  electricity.  A  return  could  be  prepared 
showing  the  population,  rateable  value,  local  rates  and  indebtedness 
in  each  case,  but  he  doubted  if  it  would  be  of  suffisient  interest  to 
justify  the  expense. 

Second  and  Third  Readinars.— In  the  House  of  Commons  on 
June  13th  the  National  Electric  Construction  Co.'s  Bill  was  read  a 
second  time. 

In  the  House  of  Lords  on  June  12th,  the  Loch  Ericht  Water  and 
Electric  Power  Bill  was  read  a  second  time. 

The  Remsbottom  Urban  District  Raillesa  Traction  Bill  was  read 
a  third  time. 


BUSINESS  NOTES. 


Consular  Notes. — Italy. — The  British  Vice-Consul  at 

Messina  reports  that  the  steam  tramway  services  between  Messina 
and  Barcelona  northwards,  and  between  Messina  and  Giampilieri 
southwards,  were  resumed  during  last  summer,  and  had  contributed 
in  no  small  measure  to  the  general  well-being  of  tLo  community. 
On  boi;h  these  lines  steam  will  be  replaced  by  electric  traction 
shortly,  and  the  existing  services  will  be  quadrupled. 

The  British  Consul  at  Cenoa  reports  that  the  Riviera  Electric 
Supply  Co.  at  Bordighera  (a  British  concern)  is  steadily 
increasing  its  supply  of  electric  energy,  especially  with  regard 
to  the  application  of  electric  power  for  irrigating  the  flower 
gardens.  This  company  has  extended  its  distribution  of 
electric  power  to  the  neighbouring  small  towns  of  Camporosso 
and  San  Biagio,  and  another  important  extension  is  nearly 
completed  from  Ventimiglia,  Latte,  La  Mortola,  Grimaldi, 
and  Balzi  Rossi.  The  Societa  Elettrica  Riviera  di  Ponente,  with  a 
paid-up  capital  of  10,000,000  lire  (£400,000")  has  two  hydro-electric 
power  stations  up  the  Roja  Valley,  above  Ventimiglia  ;  these 
stations  prodiice  respectively  10,000  and  6.500  H. p.  Besides  these 
the  company  is  building  a  more  powerful  station  higher  up  the 
same  valley  at  San  Dalmazzo,  which  will  produce  50,000  h.p. 
The  electric  energy  is  distributed  over  the  provinces  of  Porto 
Maurizio  and  Genoa. 

The  British  Vice-Consul  at  S^vona  reports  thjit  a  company  has 
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been  formed  for  the  construction  and  working  of  an  electric  tram- 
way line  from  Savona  to  Vado.  This  line  is  nearly  completed, 
and  will  be  ready  for  use  early  in  1912.  The  fare  is  5  centimes  per 
kilometre  with  a  maximum  of  30  centimes  for  the  whole  distance, 
which  is  about  7  kiloms.  A  new  service  of  motor-omnibuses  has 
been  opened  between  Savona  and  Altare.  With  this  exception, 
communication  with  the  neigrhbouring:  towns  and  villages  is  still 
carried  on  by  omnibuses  drawn  by  two  or  three  horses,  but  it  is 
anticipated  that  most  of  these  will  shortly  be  superseded  by  motor- 
omnibuses. 

The  British  Vice-Consul  at  Spezia  reports  that,  after  shipbuilding, 
the  next  most  prosperous  trade  in  the  district  in  1911  was  the 
building  trade.  During  the  year  several  large  blocks  of  flats  sprang 
up.  Many  of  these  flats  contain  bathrooms,  and  nearly  all  are 
provided  with  the  necessary  fittings  for  illumination  by  electricity. 
Electric  light  was  also  installed  in  many  of  the  older  apartment 
houses,  which  have  now  become  more  desirable  as  places  of  resi- 
dence. The  telephone  company,  too,  has  extended  its  circle  of 
subscribers,  the  number  of  whom,  at  the  end  of  the  year  1911,  had 
reached  380.  From  the  central  office  in  Spezia,  communication 
can  be  made  with  Genoa,  Rome  and  other  of  the  larger  Italian 
towns. 

The  Austrian  Consul  at  Milan,  in  a  recent  report,  gives  the 
following  figures  as  showing  the  spread  of  the  utilisation  of 
electrical  energy  from  1895  to  1910,  the  figures  being  given  in 
horse-power  : — 

Hydro-electric.  Steam.  Total. 


1895 

...   25,000 

— 

— 

1900 

...   82,000 

— 

— 

1902 

...   92,000 

65,000 

157,000 

1904 

...  139,000 

100,000 

239,000 

1905 

...  190,000 

125,000 

315,000 

1906 

...  245,000 

155,000 

400,000 

1907 

...  383,000 

195,000 

578,000 

1908 

...  409,000 

225,000 

634,000 

1909 

...  510,000 

240,000 

750,000 

1910 

...  725,000 

275.000 

1,000,000 

Lighting  by  electricity  is  rapidly  spreading  throughout  Italy, 
and  is  more  and  more  superseding  all  other  kinds  of  lighting  on 
account  of  the  constant  increase  of  power  plants  using  water- 
power  and  the  use  of  metallic  filament  lamps.  About  12,000,000 
electric  incandescent  lamps  are  used  annually  in  Italy,  of  which 
the  greater  proportion  is  still  imported  from  abroad,  and  notably 
from  Germany,  Austria,  Switzerland,  Holland,  France,  &c., 
although  there  are  now  works  in  Italy  exclusively  engaged  in 
the  production  of  these  lamps.  The  better  class  glassware  for 
electric  lighting  is  imported  chiefly  from  Austria  and  the  cheaper 
varieties  also  from  Germany.  The  greater  part  of  'the  demand 
for  brass  and  bronze  fittings  is  covered  by  a  considerable  home 
industry,  and  only  a  few  specialities  and  novelties  are  imported 
from  abroad. 

Yenezuela.  —  The  British  Consul  at  Cuidad  Bolivar  reports 
that  during  1911  an  electrical  plant  was  provided  by  a  local  com- 
pany, and  since  the  end  of  July  of  that  year  the  town  has  been 
lighted  by  electricity. 

Servia. — The  Austrian  Consul  at  Belgrade  reports  that  the 
imports  of  steam  engines,  motors,  and  similar  machines  for  power 
purposes  in  1910,  amounted  to  1,063,143  kilogs,  valued  at  1,103,575 
dinars,  of  which  356,125  dinars  were  from  Germany,  331,630  dinars 
from  Austria,  and  385,150  dinars  from  the  United  Kingdom  (a  large 
increase).  The  use  of  motors  is  rapidly  spreading  and  competition 
is  keen.  The  imports  of  dynamos  and  electric  motors  amounted  in 
value  to  162,993,  a  decrease  as  compared  with  the  previous 
year  ;  France  supplied  122,553  dinars  and  Germany  37,365  dinars. 
The  imports  of  transformers,  accumulators,  condensers,  and  elec- 
trodes are  not  important,  and  amounted  in  value  to  51,854  dinars  in 
1910,  almost  equally  from  Germany  and  Austria.  The  imports  of 
electrical  cables  and  wire  were  valued  at  74,237  dinars  of  which 
Germany  supplied  about  two-thirds,  and  Austria  about  one-third. 
Telegraph  and  telephone  apparatus,  meters,  rheostats,  microphones, 
&c.,  accounted  for  115,390  dinars,  chiefly  from  Germany,  France, 
and  Belgium  ;  there  was  a  large  decrease  as  compared  with  the 
previous  year  owing  to  the  fact  that  in  that  year  large  orders  were 
completed  for  the  Belgrade  municipal  telephone  system.  Arc  lamps 
accounted  for  5,502  dinars,  and  incandescent  lamps  for  189,719 
dinars  ;  imports  are  chiefly  from  Germany  in  arc  lamps,  and  from 
Austria  and  Germany  in  incandescent  lamps. 

Poland. — The  Austrian  Consul  at  Warsaw  points  out  in  a  recent 
report  that  Austrian  firms  take  a  very  important  share  in  the  trade 
in  steam  engines  and  turbines  in  his  district.  The  demand  at 
present  is  limited  owing  to  the  fact  that  new  works  are  slow  in 
appearing,  but  a  large  development  of  the  trade  is  to  be  expected  in 
the  near  future,  and  the  Consul  advises  Austrian  firms  to  keep  a 
close  watch  on  the  market  in  order  to  take  advantage  of  any 
opportunities  which  may  present  themselves. 

Later  in  his  report  the  Consul  points  out  that  Warsaw  is  the  seat 
of  a  fairly  large  lamp  industry,  four  big  works  with  Austrian 
capital  being  engaged.  The  production  in  1910  was  valued  at  about 
2^  million  roubles,  of  which  three-quarters  was  sold  in  Russia. 
The  goods  produced  are  ordinary  cooking  lamps,  all  kinds  of  cast- 
iion  hanging  and  table  lamps,  brass  lamps,  fine  bronze  work  for  gas 
and  electric  lighting.  Many  articles,  such  as  brass  hanging  lamps 
which,  five  years  ago,  were  being  imported  largely  from  Germany, 
are  now  being  produced  in  Poland  in  good  qualities.  Nevertheless, 
there  is  still  a  large  importati  ,rv  of  lighting  materials  for  gas  and 
electricity,  of  whiuh  Germany  supplies  about  90  per  cent. 

8outh  Africa. — The  Austrian  Consul  at  Johannesburg  in  a 
recent  report  refers  to  the  fact  that  with  the  erection  of  the 
Victoria  Falls  and  Transvaal  Power  Co.'s  works  and  the  Rand  Mines 


Power  Supply  Co.'s  works  at  Brakpan,  Simmer  Pan  and  Rosherville, 
the  electrification  of  the  Witwatersrand  has  begun.  Within  a  short 
space  of  time  the  use  of  electricity  in  the  gold  mines  will  be  general. 
The  above  worksare  designed  to  produce  125,000  H.r.  The  demand  for 
machinery  and  cables  for  these  works  has  been  extremely  large,  and 
has  strongly  influenced  the  total  imports.  As  German  capital 
was  largely  invested  in  the  Victoria  Falls  Power  Co.,  the  demand 
for  machinery,  &c.,  has  been  to  a  great  extent  supplied  by  German 
houses,  and  the  figures  for  1910  showed  that  out  of  the  total  imports 
of  electrical  machinery  valued  at  £803,168,  Germany  was  credited 
with  £479,617.  The  demand  for  electrical  material,  cooking 
apparatus,  lamps,  &c.,  in  Johannesburg  and  district  has  grown 
tremendously,  and  will  still  extend  if  current  for  household  use  is 
cheapened,  as  will  probably  be  the  case.  In  no  other  district  is  the 
taste  more  up-to-date.  Not  only  are  the  most  modem  cooking 
utensils  required,  but  art  lamps  of  all  kinds  are  in  strong  demand, 
particularly  taking  into  consideration  the  relative  smallness  of  the 
population.  The  imports  of  electric  lamps,  and  particularly  metal- 
filament  lamps  are  also  growing  rapidly,  and  Austrian  firms  are 
advised  that  they  will  find  in  South  Africa  excellent  opportunities 
for  their  goods.  The  Consul  also  states  that  if  Austrian  firms 
would  produce  a  lamp  under  a  branded  name,  and  advertise  it  well, 
they  would  be  amply  repaid  in  the  South  African  market.  In  the 
trade  in  machinery  and  similar  goods,  a  technical  representative  on 
the  spot  is  absolutely  essential. 

France. — The  British  Vice-Consul  at  Caen  reports  that  the 
electric  lighting  which  has  been  installed  along  the  canal  there  is  a 
great  improvement,  and  is  much  appreciated.  The  light  is  provided 
by  a  Westinghouse  apparatus  ;  but  though  the  lights  are  sufficient 
from  Caen  to  Culix  and  Bensuville,  beyond  these  places  they  are 
insufficient.  On  dark  nights  some  sharp  bends  of  the  canal  make 
navigation  difficult. 

The  British  Consul  at  Rouen  reports  that  firms  wishing  to  do 
business  with  France  should  express  themselves  in  a  clear  and 
detailed  manner,  which,  should  they  employ  an  agent,  would 
enable  the  latter  to  answer  at  once  all  questions  which  a  client  is 
likely  to  ask  from  the  supplier.  It  is  necessary  that  all  answers  , 
to  inquiries  should  specify  : — 

1.  The  price  per  article,  per  dozen  or  gross,  or  per  lb.,  cwt.,  &c., 
for  goods  taken  at  the  works. 

2.  The  cost  of  packing,  and  the  cost  of  transport,  separately,  from 
the  works  to  the  British  port. 

3.  The  commission,  the  discount,  and  the  terms  of  payment. 

4.  For  all  industrial  supplies  the  necessary  dimensions,  and  for 
machinery  the  space  occupied,  the  diameter,  and  the  width  of  the 
driving  pulleys,  the  practical  speed,  approximate  production,  and 
H.p.  required. 

5.  The  gross  and  net  weights  are  indispensable  for  the  calculation 
of  the  transport  weights  and  Customs  duty.  In  the  case  of  crates, 
cases,  &c.,  weighing  over  one  ton,  the  weight  of  the  heaviest 
parcel  is  necessary. 

6.  The  shortest  date  of  delivery  which  can  be  promised  without 
■^ail  should  be  indicated. 

7.  When  possible,  all  offers  should  be  accompanied  by  samples,  as 
many  articles  are  only  accepted  on  presentation  of  the  same. 

Catalogues  or  price  lists,  preferably  in  French,  should  be  sent  ; 
circulars  about  8^  in.  by  lOi  in.,  are  the  most  practical,  and  the 
most  appreciated. 

Greece. — The  British  Consul  at  the  Piraeus  reports  that  the 
publication  in  the  Government  Gazette  of  invitations  for  tenders 
for  supplies  to  the  Greek  Government  is  made  at  F'ich  short  notice 
that,  in  the  majority  of  cases,  there  is  no  time  for  E  itish  manufac- 
turers (not  already  represented  on  the  spot)  to  compete.  It 
frequently  occurs  that  not  more  than  a  week  elapses  between  the 
appearance  of  the  Government  Gazette  and  the  date  ^of  the  sub- 
mission of  tenders.  This  is  especially  so  with  reference  to  yearly 
supplies  for  the  various  services.  Certain  agents  are  aware  of  the 
approximate  dates  when  supplies  will  be  required,  and  they  take  steps 
accordingly,  but  so  far  as  general  competitors  are  concerned,  the 
Government  Gazette,  as  a  source  of  information,  is  valueless.  In 
the  case  of  contracts  for  public  works  more  time  is  given,  but  the 
original  specification  is  frequently  incomplete  or  faulty,  so  that 
further  details  must  be  obtained  before  a  definite  offer  can  be  made. 
In  some  instances  supplementary  specifications  are  issued,  but,  in 
general,  application  must  be  made  to  the  department  concerned. 

Mexico. — The  British  Vice-Consul  at  Tuxpan  reports  that  in 
general  the  United  States  controls  the  commercial  situation  there  both 
as  regards  imports  and  exports.  This  is  owing  to  the  proximity  of 
the  American  markets  and  also  to  the  energy  of  the  American 
traveller.  American  goods  of  all  kinds,  as  a  general  rule,  are  made 
to  sell  on  their  appearance,  although,  'on  the  average,  they  are 
inferior  to  goods  of  British  manufacture,  to  say  nothing  of  the 
inferiority  in  packing.  Owing  to  carelessness  in  packing  and 
despatching  cases  from  America,  capes  are  often  broken  or  damaged 
and  the  contents  partly  missing,  either  having  been  stolen  or  merely 
having  fallen  out  and  been  lost.  The  contrary  is  the  case  with 
British  goods,  which  show  a  marked  superiority.  Nevertheless, 
American  firms  continue  to  get  business,  and  from  inquiries  made 
by  the  Consul  in  the  United  Kingdom,  it  appears  that  the  reason 
is  that  British  firms  are  unwilling  to  give  credit,  claiming  that 
profits  are  too  small  to  allow  of  it.  For  certain  parts  of  Mexico, 
however,  where  so  much  delay  is  experienced  in  the  arrival  of  mer- 
chandise, it  is  necessary  to  give  three  months'  credit. 

Hungary. — The  British  Consul-General  in  Buda-Pest  reports  that 
although  there  are  many  first-rate  business  houses  in  Hungary,  care 
should  be  taken  to  ascertain  the  reputation  of  firms.  It  is  difficult 
to  do  business  promptly  ;  patience  is  required,  and  representatives  of 
British  firms  might  with  advantage  remain  at  Buda-Pest  longer  and 
study  the  commercial  habits  of  the  Hunga^  lans  with  greater  care. 
Credit  inquiry  agents  at  Buda-Pest  are  not  always  reliable.     The 
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Consul  is  convinced  that  with  more  energy  on  the  part  of  British 
traders  larger  businesB  might  be  done.  The  prices  of  many  British 
articles^making  every  allowance  for  duty,  transport,  risk,  kc. — 
are  bo  high  at  Buda-PcHt,  that  it  in  thought  that  a  general  store, 
supplied  with  only  good-class  reasonably  cheap  British  goods,  might 
have  a  marked  success.  The  Hungarian,  as  a  rule,  does  not  seem  to 
understand  that  to  sell  a  100  articles  with  a  small  profit  may  pay 
better  than  to  make  a  high  profit  on  10.  In  general,  genuine 
British  goods  are  at  present  only  retailed  by  the  larger  firms,  which 
charge  partlj^  according  to  their  position  and  reputation.  Great 
numbers  of  sham  British  goods  are  sold  in  the  smaller  shops  at 
prices  which  should  command  fair  qualities  of  the  genuine  article. 
The  Consul  suggests  for  the  consideration  of  British  firms  interested, 
that  their  circulars,  price  lists,  kc,  should  be  translated  either  into 
Hungarian  preferably,  or  German,  giving  equivalents  of  English 
weights,  measures,  and  prices  in  the  metric  system.  Cash  payments 
on  delivery  in  wholesale  business  are  not  usual  in  Hungary  :  British 
merchants  should,  therefore,  be  prepared  to  give  credit,  the  length 
of  which  varies  in  the  different  trade?.  The  British  Vice-Consul 
at  Koloszvar,  himself  a  Hungarian  merchant,  reports  that  the 
soundest  method  of  conducting  business  with  Hungary  would  be 
to  include  freight  and  duty  in  prices,  as  is  already  done  by  some 
Continental  firms.  It  should  be  borne  in  mind  that  the  success 
that  has  been  attained  by  some  Continental  commercial  travellers 
in  Hungary  is  said  to  be  due  in  part  to  their  greater  efficiency, 
as  well  as  to  the  long  credit  allowed  by  the  firms  which  they 
represent. 

Bolivia. — The  British  Vice-Consul  at  La  Paz,  reports  that  goods 
which  have  to  be  forwarded  to  the  interior  of  Bolivia  require  to 
be  especially  strongly  packed,  as  they  will  be  carried  on  muleback, 
and  will  receive  extremdy  rough  handling.  Cases  should  be 
marked  ria  either  Mollendo  or  Antofagasta,  and,  in  addition,  should 
bear  the  words,  "  En  Transito  para  Bolivia,"  as  well  as  the  actual 
address  in  clear  lettering.  The  usual  credits  given  are  three  and 
six  months.  Several  complaints  have  reached  the  British  Legation 
at  La  Paz  during  the  past  year  as  to  people  to  whom  undue  credit 
ha?  bean  given  by  British  firms,  and  who  have  not  met  the  drafts 
when  presented.  The  only  advice  which  can  be  proffered  to  meet 
such  cases  is  that  British  firms  should  not  do  busine.s3  with 
unknown  persons  without  first  making  due  inquiry.  In  all  cases 
it  is  best  to  do  business  only  with  the  larger  importing  houses. 
During  the  past  year  several  of  the  larger  British  firms  doing 
business  on  the  West  Coast  of  America  have  opened  offices  in  La 
Pdz  or  Oruro,  and  a  merchant  who  is  opening  up  trade  with  Bolivia 
as  a  new  departure  might  do  well  to  correspond  with  them  or  their 
asents  in  the  United  Kingdom,  before  seeking  to  do  business 
elsewhere. 

The  British  Vice-Consul  at  Sucre  also  reports  that  some  measure 
of  credit  must  be  given  to  traders  in  Bolivia  if  business  is  to  be 
extended.  German  and  French  importers  understand  this,  and 
avail  themselves  fully  of  the  advantages  of  taking  apparent  risks. 
They  also  know  that  even  some  unpunctuality  in  the  payment  of 
bills  is  not  always  discreditable  in  some  of  their  customers,  as  it  is 
scarcely  to  be  expected  that  people  who  are  not  habitually  punctual 
in  most  things  should  always  be  so  in  this,  as  a  matter  of  principle. 
The  above  remark  docs  not  imply  that  such  unpunctuality  should 
be  extensively  tolerated — a  proceeding  which  would  undoubtedly 
lead  to  much  abuse — but  that  this  circumstance,  taken  by  itself, 
does  not  afford  sufficient  grounds  to  justify  the  total  withdrawal  of 
credit.  The  very  nature  of  the  country,  with  all  its  uncertainties 
in  the  matter  of  communications  and  transport,  conduces  to 
unpunctuality.  As  a  case  in  point,  bills  at  90  days'  sight  sent  for 
collection  at  the  time  of  shipment  of  goods,  with  bill  of  lading  and 
invoices  attached,  would  be  expected  to  fall  due  about  the  same 
time  that  the  goods  arrived,  yet  sometimes  the  goods  only  arrive 
several  months  after. 

The  Vice-Consul  has  been  acquainted  with  the  bu&ines?  of  two 
binks  for  many  years,  and  can  testify  that  foreign  bills  of  this 
class  very  rarely  have  to  be  protested  for  want  of  payment. 

Rubber  Manufacture  for  Electrical   Purposes  in 

•Tapan. — The  Board  of  Trade  .lournal  prints  the  following  in- 
formation from  the  report  of  H.M.  Commercial  Attache  at  Yoko- 
hama (Mr.  E.  F.  Crowe)  on  the  trade  of  Japan  in  1911,  which  will 
shortly  be  issued  : — ''  In  the  electrical  department  of  the  rubber 
industry  considerable  progress  has  been  made  in  Japan.  The  mills 
that  exist  have  more  capital  than  the  majority  of  the  mechanical 
rubber  factories,  the  copper  mine  owners  being  connected  with  all 
the  insulated  wire  mills,  either  as  owners  or  as  suppliers  of  the  raw 
material.  In  the  latter  case  they  assist  the  mills  by  allowing 
credit  on  the  gale  of  bare  wire.  The  immediate  future  of  the 
rubber  industry  is  very  much  more  promising  in  this  branch  of 
manufacture  than  in  the  mechanical  branch.  The  one  difficulty 
with  which  the  mills  have  to  contend  is  the  lack  of  experienced 
technical  men.  They  have  up-to-date  machinery,  but  the  industry 
is  so  young  in  Japan  that  there  are  no  native-trained  rubber 
chemists.  Several  mills  have  experimented  with  foreign  in- 
structors, but  the  result  has  not  been  satisfactory  in  most  cases, 
owing  to  the  inability  of  the  instructors  to  make  themselves  under- 
stood, and  the  inadequacy  of  interpreters  for  this  purpose.  The 
difficulty  is  one  which  will  doubtless  disappear  as  time  enables  the 
technical  men  to  acquire  their  experience,  but  many  costly  mis- 
takes have  been  made.  The  manufacture  of  insulated  wire  has 
already  had  its  influence  in  checking  the  import  of  European 
rubber-covered  wire,  and,  in  addition  to  this  manufacture,  three  of 
the  largest  mills  have  installed  plants  for  making  lead-covered 
telephone  and  high-tension  cables.  Although  this  is  hardly  directly 
connected  with  the  rubber  industry,  the  fact  that  mills  have 
branched  out  in  this  direction  merits  attention,  as  having  a  bearing 
on  the  future  importation  of  high-tension  cables  from  abroad." 


Nanufacturin(^  in  France. — The  report  of  the  Ateliers 

de  Constructions  Electriqoes  du  Nord  et  de  I'Eiit.  of  J'  ■ 
whose  share  capital  was  incrfaeed  from  i:8^X>,000  to  £1 
during  I'Jll.  states  that  the  jf^ar  was  a  period  of  great  active". 
and  the  works  were  extended  by  the  addition  of  a  steel  foni.'iry 
and  wiredrawing  and  rolling  mill.  The  value  of  the  turnover 
increased  from  £484,000  in  I'JIO  to  £.r>()H,Q(A)  last  year,  whilfet  that 
in  the  new  financial  year  would  be  considerably  greater  owing  to 
the  extensions  of  plant  and  the  abundance  of  orders  on-the  books 
for  all  departments.  Among  the  latter  were  orders  in  connection 
with  the  conversion  of  the  Pari.?  suburban  railways*,  the  Western 
State  Railway  and  various  tramways  :  the  Nantes  Electricity  Co. 
had  ordered  various  turbo-alternators  of  large  powers,  and  thf 
single-phase  locomotive  of  1,."00  H.p.  submitted  in  the  competition 
opened  by  the  Southern  Railway  Co.  had  Pucce.ssfuUy  undergone 
tlie  severe  trials  to  which  it  had  been  subjected.  The  Bordeaux 
Chamber  of  f^ommerce,  which  had  previously  obtained  from  the 
company  four  electric  cranes  with  alternating-current  motors,  had 
ordered  16  further  cranes.  An  enlargement  of  the  pig-iron  and 
bronze  foundry  had  taken  place,  the  tteel  foundry  and  its  two  open 
hearth  furnaces  were  started  early  in  1912,  and  the  electric  furnace 
was  on  the  point  of  being  put  into  operation,  whilst  the  wire- 
drawing mill,  which  was  first  set  to  work  in  April,  was  now  at 
full  output.  The  gross  profits  earned  in  1!»11  amounted  to  £84,00<>, 
as  compared  with  £77,000  in  the  previous  year.  After  meeting 
general  expenses  and  allocating  £22.000  to  depreciation,  as  against 
£20,000,  the  accounts  show  net  profits  of  £59,900,  as  contrasted 
with  £.^4,700  in  1910.  It  is  proposed  to  pay  a  dividend  of  128. 
per  share  (6  per  cent.),  as  compared  with  lis.  3d.  per  share  in  the 
preceding  year. 

Electrical  Trade  in  Finland. — The  following  informa- 
tion is  from  the  report  by  H.M.  Consul  at  Helsingfors  (Mr.  V. 
Kestell  Cornish)  on  the  trade  of  that  district  in  1911,  which  will 
shortly  be  issued  ;  All  goods  connected  with  electrical  machinery, 
&c.,  are  supplied  by  Germany  in  far  greater  quantities  than  by  the 
United  Kingdom,  with  whom  Sweden  also  competes  in  this  trade. 
There  does  not  appear  at  present  to  be  any  means  by  which  the 
British  import  trade  can  be  improved  in  such  articles  as  telephones 
(received  exclusively  from  Sweden),  lamps,  bells  and  other  appa- 
ratus ;  but  in  electrical  machinery,  motors,  i:c.,  the  United  King- 
dom might  well  compete,  and  is  doing  so  to  some  extent,  although 
the  import  is  as  yet  insignificant.  It  should  be  noted  in  this  con- 
nection that  Finland  is  a  country  with  great  wealth  in  water-power, 
and  that  turbines  and  electrical  machinery  must  needs  be  used  in 
large  quantities.  It,  therefore,  appears  extremely  probable  that  the 
import  of  the  latter  goods  will  improve,  as  it  is  considered  that  the 
local  factories  will  not  be  able  to  meet  the  demand.  There  should 
thus  be  an  opening  for  a  thorough  study  of  the  Finnish  market  in 
this  trade,  and  for  an  attempt  to  supply,  if  possible,  the  particular 
article  required.  The  British  share  of  the  imports  of  suction  gas 
and  other  motors  is  important,  and.  it  is  considered,  might  be 
improved.  It  is  difficult  to  say  whether  the  import  trade  in  this 
line  developed  in  1911,  as  no  separate  statistics  are  available,  but  it 
should  be  mentioned  that  motors  of  all  kinds  are  largely  employed 
in  Helsingfors  for  boats  and  cars,  and  also  in  the  building  industry, 
ttc. — Board  of  Trade  Journal. 


Catalogues 


and     Lists. — Thk     British    Thomsox- 

HousTON  Co.,  Ltd.,  Rugby.  Folder  No.  229  entitled  "Cooling 
Breezes."  giving  a  few  particulars  with  illustrations  ard  prices  of 
their  electric  fare,  bracket  and  desk  types  (oscillating  and  non- 
oscillating),  for  the  1912  senson. 

The  "Albion"  Recorders  Co.,  427.  Tower  Buildings,  Watc r 
Street,  Liverpool. — Folder  containing  particnl.irs  and  prices  of  tie 
"  Albion  "  CO-2  combustion  meter  and  recorder,  and  showing  some 
t/pical  records 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E.G. — 1  Spage  list  containing  tabulated  sizes,  weights, 
and  prices,  kc,  of  an  extensive  range  of  wires,  cables,  and  flexible 
cords  for  lighting  and  power  work,  ^:c.,  including  rubber-insulated 
wires,  lead-covered  ditto,  flexible  wires,  both  single  and  twin, 
including  various  types  of  armoured  flexibles,  also  flexible  wires 
with  earth  return  to  comply  with  Home  Office  requirement*. 
Motor-car  flexible,  bell  wires,  &o.,  are  also  priced.  All  B.T.-H. 
wires  and  cables  are  manufactured  according  tc  C.M.A.  specification, 
and  in  both  2,.")00  and  GOO-megohm  grades.  A  table  gives 
particulars  of  copper  conductors,  and  it  is  followed  by  another 
showing  the  maximum  number  of  Mazda  lamps  of  various  sizes  that 
can  be  connected  to  any  particular  size  of  cable,  and  also  suitable 
casing  or  conduit  for  two  conductors  of  any  given  sii-"'.  The  com- 
pany holds  large  stocks  of  cable?,  kc,  at  Mazda  House  in  London, 
and  at  its  branches. 

Messrs.  Mather  &  Platt,  Ltd.,  Park  Works,  Manchester. — 
Twelve-page  pamphlet  containing  an  illustrated  description  of  their 
system  of  electric  train  lighting  and  its  working,  also  showing  the 
parts  of  the  equipment,  and  giving  dimensional  drawings.  The 
information  is  very  detailed  with  explanatory  line  diagrams  and 
half-tone  views,  and  it  should  be  of  service  to  all  interested  in  the 
subject  of  train  lighting 

Messrs.  Siemens  Bros.  Dynamo  Works.  Ltd.,  Tyssen  Street. 
Dalston,  London,  N.E.— Price  list  D  4  (.-S  pages')  second  edition, 
dealing  with  all  types  of  Holophane  glassw.are  now  obtainable, 
together  with  the  Holophnne  Benjamin  steel  reflector  for  "  Wotan  " 
and  tantalum  lamps.  The  Benjamin  reflectors  are  designed  to 
obtain  an  even  diffusion  of  light  on  similar  lines  to  that  obtained 
by  Holophane  gla^tsware,  and  they  are  made  in  the  extensive, 
intensive,  and  foscusing  patterns  in  similar  manner  to  the  glass- 
ware. They  are  of  spec'al  service  in  outside  positions,  work- 
shops, large  warehouses  and  stores  where  glassware  is  impossible  on 
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account  of  its  fragility.  In  this  edition  of  the  list  there  is  also 
included  their  new  type  of  household  Holophane  glass  reflector, 
which  we  understand  looks  very  effective  on  the  ordinary  type  of 
electrolier  which  is  larjjely  used  in  private  houses.  Large  stocks 
are  held  of  the  material  shown  in  this  list. 

Messrs.  Krupka  &  Jacoby,  11,  Queen  Victoria  Street,  London, 
E.C. — Circulars  sriving  prices  of  table,  bracket,  ceiling,  and  port- 
hole fans,  also  '  (iraetzin  "'  metal-filament  lamps. 

Messrs.  Isauia,  Ltd.,  2(is,  Tower  Bridge  Road,  London,  S.E. — 
Leaflets  giving  illustrations  of,  and  brief  information  relating  to, 
electric  fans  and  instruments  :  also  one  giving  prices  of  "  Isaria" 
metallic-filament  lamps. 

The  Electrtc  Construction  Co.,  Ltd.,  !I,  New  Broad  Street, 
London,  E.C. — Sheet  No.  B/2S.'i  giving  an  illustrated  description  of 
their  E.(\C.  oil-immersed  starters  for  c.c.  motors. 

Ml!.  (4.  Braulik.  8,  Lambeth  Hill,  London,  E.G.— Leaflet  No.  :iO 
describing  and  showing  Hatry's  patent  indicating  fuse  bridge, 
which  allows  of  a  fuse  being  easily  replaced  in  the  dark.  It  is 
used  at  hotels  and  hospitals,  and  large  stocks  are  held. 

Dissolations    and    Liquidations. — Glohe    Electric 

Co.,  Ltd.,  11,  Farringdon  Avenue,  EC. — In  pursuance  of  Sec.  188 
of  the  Companies'  (Consolidation)  Act,   1908,   a   meeting    of   the 
creditors  in  this  matter  was  held  at  the  Cannon  Street  Hotel  on 
Tuesday  last,  when  Mr.  Ernest  C.  Pegler,  F.C.A.,  liquidator  of  the 
company,  presided.     A  statement  of  affairs  as  reerards  creditors,  and 
disclosing  the  position  as  at  June  ;>rd,  liil2,  was  presented,  showing 
liabilities  to  unsecured  creditors  £2,301,  of  which  £1,418  was  due 
to  ordinary  trade  creditors  and  £884  to  Mr.  K.  Weinert.     There  was 
stated   to   be   a  contingent  creditor  for  a  claim  for  damages  for 
breach  of  contract,  but  the  amount  was  put  down  on  the  statement 
as  unascertained,  and  the  liquidator  stated  that  he  would  deal  with 
the  matter  later  in  the  meeting.     The  assets  consisted  of  cash  at 
bankers  and  in  hand   £4!i3  :  bills  receivable  estimated  to  produce 
£239;  stock  estimated  to  produce  £4.")0;    furniture,  fixture,  &c., 
£30  ;  debtors  (good),  £1,316  ;  doubtful  and  bad,  £430  (estimated 
to  produce  £50),  making  total  assets  of  £2,578.     from  this  amount 
had  to   be  deducted   mortgage  debentures   for  £2,000,   and    rent 
recoverable  by  distraint   £57,  making  together  £2,0."i7,  and  thus 
leaving  a  surplus  of  assets  subject  to  the  costs  of  realisation  avail- 
able to  meet  claims  of  unsecured  creditors  of  £."i20,  or  a  deficiency 
as  regards  creditors  of  £1,781.     The  statement  showed  that  first 
mortgage  debentures  had  been  issued  amounting  to  £1,000,  and 
second  mortgage  debentures  to  a  similar  amount.     The  chairman 
said  that  the  company  went  into  liquidation  on  June  3rd,  and  by 
the  resolution  passed  he  had  been  appointed  liquidator  of  the  com- 
pany.    The  company  had  been  formed  in  April,  1909,  for  the  pur- 
pose of  dealing  in  arc  lamps,  and  in  the  autumn  of  1910,  or  a  little 
earlier  than  that,  negotiations  were  entered  into  with  a  German  firm, 
which  resulted  in  a  contract  being  signed  in  substitution  of  a  pre- 
vious agreement.     That  contract  provided,  or  agreed  for  the  supply, 
by  Mr.  Weinert  of  what  were  called  Multax  Century  Lamps — i.e., 
arc  lamps  designed  to  burn  from  80  to  100  hours.     That  was  a  form 
of  lamp  which  had  not  apparently  been  produced,  and  for  which 
there  was  a  very  large  demand  in  America.     The  Globe  Co.  had 
entered  into  a  contract  with  Messrs.  Fox  Bros.,  a  firm  in  America, 
to  supply  this  lamp,  and  the  contract  was  certainly  one  which  was 
favourable  to  the  Globe  Co.  if  it  could  have  been  duly  fulfilled,  and 
would  have  undoubtedly  resulted  in  considerable  profits  accruing 
to  the  company,  and  might,  and   probably  would,  have   avoided 
the  position  that  had  now  arisen.      Unfortunately,  however,  Mr. 
Weinert   found    himself   unable    to    fulfil  his  part  of    the  agree- 
ment, and  as  a  result  the  Globe  Co.  found  themselves  unable  to 
delivet  the  lamps  to  Messrs.  Fox  Bros.,  although  they  made  from 
time  to  time  numerous  endeavours  to  get   Mr.  Weinert  to  fulfil 
his  contract  ,    but  all  they   received,   apparently,  were   promises 
of     deliveries.       However    that     might    be,     the     lamps    could 
not  be  delivered,  and  ultimately  Messrs.  Fox  Bros,  put  in  a  claim 
against  the  Globe  Co.  for  £5,000  damages  for  breach  of  contact. 
The  Globe  Co.  found  themselves  in  a  diflBculty  to  meet  this  claim, 
and   eventually  it    was   decided   to   consult    counsel    and   obtain 
advice.     Counsel's  opinion  was  therefore  taken,  and  this   was  to 
the  effect  that  the  company  should  go  into  liquidation.     This,  said 
the  chairman,  was  shortly  the  origin  of  the  company  going  into 
liquidation  ;  it  was  due  to  the  failure  on    the  company's  part  to 
fulfil  their  contract  with  the  American  firm,  and   to  the  failure 
on  the  part  of  Mr.  Weinert  to  fulfil  his  contract  with  the  Globe  Co. 
Proceeding,  the  liquidator  said  that  the  American  firm  in  question 
were   substantial   people,    and   good   evidence    had  been  given  of 
this.     There  conld    be  no  doubt   that    a  very   large  demand  had 
existed   in  America   for   this  lamp,   and   could  it  have  been   pro- 
duced,   as   had  been  hoped   and   believed,  the    very    large   orders 
that  would  have  resulted  would  have  brought  a  large  profit  to  this 
company.     A  creditor  asked  whether  the  liquidator  was  suing  Mr. 
Weinert.    The  chairman  replied  that  he  had  not  commenced  any 
action,  and  he  did  not  want  to  take  any  actual  steps  until  this 
meeting  of  creditors  had  been  held.     He  had,  however,   informed 
Mr.  Weinert  that  he  was  not  delivering  up  to  him  the  consign- 
ment stock  which   was  estimated   to  produce  £1,0'^0,  and   which 
was  held  as  security  against  the  company's  claim.      He  had  also 
informed  Mr.  Weinert  that  the  company  would  have  a  substantial 
claim    to  make.     With   regard  to  Mr.  Weinert,  he  repudiated  all 
liability  under  his  contract,  and  he  claimed  about  £  l,-'iOo,  which  he 
contended  the  company  owed  to  him,  so  that  at  the  present  moment 
they  could  not  be   said   to    be   exactly   in  agreement.      It  would 
depend   larjrely    upon    subsequent  events     as    to    what   actually 
happened.   Whether  he  remained  as  liquidator,  however,  or  whether 
any  other  liquidator  were  appointed,  it  would  be  his  duty  to  consider 
the  position  as  r^ard  Mr.  Weinert  very  seriously. 

Mr.  Scholey   asked   why   Mr.  Weinert  had  not  carried  out  his 


contract,  and  the  chairman  replied  that  the  reason  was  because 
of  technical  ditficulties,  and,  as  he  understood  it,  they  could  not  get 
the  combination  of  long-burning  hours  and  satisfactory  behaviour 
as  well  from  the  lamps. 

Mr.  Scholey  asked  whether  the  directors  had  not  satisfied  them- 
selves as   to  that    in   the   first   instance,   before  entering   into  a 
contract.     The  chairman  replied  that  he  believed  a  sample  lamp 
was  sent  over  and  was  found  to  be  satisfactory,  but  it  could  not 
be  reproduced.     Definite  representations  were  made  by  Mr.  Weinert 
that  he  could  produce  this  lamp,  and  the  sample  had  been  tested 
up  to  a  point  in  the  presence  of  a  representative  of  the  American 
firm  who  also  expressed  himself  satisfied,  so  that  Messrs.  Fox  Bros, 
were  in  possession  of  full  knowledge  of  the  whole  matter.     Informa- 
tion was   then   sought    by    creditors  as   to  who  were  the  deben- 
ture-holders.     The  liquidator  replied  that  the  first    debenture  of 
£1,00(1  was  issued  on  January  10th,  1912,  to  Mr.  S.  J.  Atkinson, 
who  was  one  of  the  directors,    the  consideration  being  for  cash. 
The  reason  why  this  debenture    was   issued   was    because  it  was 
imperative   that   the   company  should   have   further  capital,  and 
the    directors  were  still  in    hopes  at  the  time  that   it    would  be 
possible   to  obtain  from  Mr.  Weinert  a  lamp  which  would   fulfil 
the  conditions  that  were  required,  and  under  which  circumstances 
they  would  have  been  able  to  enter  into  negotiations  again  with 
Messrs.  Fox  Bros.     The  only  possible  means  of  enabling  the  com- 
pany to  carry  on  for  a  certain  time  was  that  it  should  have  further 
capita],  and  this  debenture  had  been  issued   in  pursuance  of  that. 
The  second  debentures  were  issued  on  the  next  day  as  to  £500  to 
Mr.  Atkinson  and  £500  to  Mr.  Scbmahl.     The  £5u0  debenture  to 
Mr.  Atkinson  was  for  cash  advanced  by  him,  and  it  was  part  of 
the  arrangement  under  which   the   £1,000  was  advanced   to   the 
company  that  Mr.  Atkinson   should  receive  a   first  mortgage  for 
£1,000  and  a  second  mortgage   for  the  £500.     In  regard   to   Mr. 
Schmahl,  £250  of  this  was  in  respect  of  cash  and  the  remainder 
his  remuneration   as    a    director   which   had    not   been   paM,  to 
him    for   some   time.     Mr.  Scholey  asked   for   information  as  to 
when  the  unsecured  creditors'  debts  were  incurred,  and  the  chair- 
man said   that  he  was  iiViable  to  give   details  of  this.     The   last 
balance-sheet    of    the    company,    according   to    his    recollection, 
showed  the  position  as  at  March  31st,  1910,  and  he  believed  that 
it  showed  a  small  loss.     With  regard   to   the  share  capital,  as  to 
which  another   creditor  asked  for   information,  the  total  capital 
was  about  £2,102  :   £500  was  issued  as  fully  paid  and  the  rest  for 
cash.     There  was  nothing  owing  in  respect  of   share  capital   at 
present.     Asked  as  to  what  the   £500  represented,  the  chairman 
said  £250  was  for  goodwill  and  £250  for  stock. 

A    Creditor  :    Who    was     the    vendor .' — The    Chairman  :     Mr. 
Santoni. 

Later  in  the  meeting  a  representative  of  the  firm  of  Michael 
Abrahams  &  Sons,  solicitors,  stated  that  he  represented  Mr.  Weinert, 
and  as  his  client  had  been  to  some  extent  the  scapegoat,  he  thought 
it  was  fair  that  he  should  put  his  client's  position  before  the 
meeting.  He  said  that  he  had  seen  the  agreement  between  Mr. 
Weinert  and  the  Globe  Electric  Co.,  and  he  was  satisfied  that  there 
was  no  breach  of  the  agreement  whatever.  His  client's  claim 
against  the  company  was  £1,488,  and  there  was  stock  belonging  to 
his  client  of  the  value  of  £1,900.  The  agreement  between  his 
client  and  the  Globe  Co.  distinctly  provided  that  no  debentures 
should  be  issued  to  anybody  without  his  client's  consent.  Yet, 
notwithstanding  this,  in  January  last  debentures  for  £2,000  had 
been  issued  and  taken  up  by  the  directors  of  the  Globe  Co.,  or,  in 
other  words,  by  the  very  persons  who  had  entered  into  the  agree- 
ment that  they  would  not  issue  debentures  without  his  client's 
consent.  So  far  as  any  alleged  breach  of  agreement  was  con- 
cerned, this  was  entirely  contradicted  by  Mr.  Weinert.  He  sug- 
gested in  January  last  that  the  matter  should  go  to  arbitration,  and 
those  proceedings  had  gone  on  from  January  until  April,  when  the 
Globe  Co.  wrote  that  Messrs.  Fox  Bros,  refused  to  continue  the 
arbitration,  and  that  they  therefore  could  not  go  on.  The  solicitor 
for  the  company  here  interposed,  and  said  that  the  reason  why 
the  arbitration  did  not  proceeu  was  because  Messrs.  Fox  Bros, 
refused  to  go  on  with  it.  This  point  had  already  been  adjudi- 
cated on  by  the  Court,  and  the  Globe  Co.  took  the  defence  that 
the  matter  was  the  subject  matter  of  an  arbitration,  but  the 
Court  decided  that  the  agreement  was  not  a  good  agreement, 
and  that  the  action  must  proceed.  Later  in  the  meeting  the 
solicitor  said  that  an  action  was  pending  against  the  Globe  Co.  by 
Messrs.  Fox  Bros.,  and,  in  his  judgment,  if  any  claim  for 
damages  against  this  company  were  allowed,  the  Globe  Co.  would 
have  an  absolute  right  to  recover  the  same  from  Mr.  Weinert. 
He  would  not,  of  course,  discuss  the  merits  of  the  action,  but  he 
had  advised  the  liquidator  that  he  should  not  part  with  any  of  the 
goods  which  he  held  as  stock  of  Mr.  Weinert,  until  the  whole  of 
the  questions  were  disposed  of.  If  it  was  ultimately  decided  that 
Mr.  Weinert  was  a  debtor  to  this  company,  then  the  liquidator 
would  have  the  right  to  hold  the  stock  for  the  benefit  of  the 
creditors. 

A  creditor  asked  the  chairman  whether  he  was  the  Receiver  for 
the  debenture-holders  as  well  as  li<inidator  of  the  company,  and  the 
chairman  replied  in  the  afiirmative.  Another  creditor  said  that 
there  were  those  present  who  would  probably  like  to  have  some 
voice  in  the  liquidation  of  the  company,  and  it  was  undesirable 
that  the  Receiver  should  also  be  the  liquidator.  He  would  move 
that  the  meeting  be  adjourned  for  14  days.  This  resolution  was 
seconded,  but  the  company's  solicitor  said  he  could  not  advise  the 
chairman  to  accept  that  resolution,  as  there  was  nothing  in  the 
Companies"  Act  to  show  that  the  creditors  could  adjourn  a  meeting. 
Mr.  Scholey  insisted  that  adjournments  of  such  meetings  were 
frequently  arranged,  and  he  contested  the  solicitors  right  to  say 
that  no  such  adjournment  could  be  decided  on. 
Mr.  Luker  then  moved  that  the  liquidation  be  left  in  the  handd 
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of  Mr.  Pegler,  and  this  resolution  was  duly  seconded.  It  waa  later 
put  to  the  meetinsr,  hut  on  a  show  of  hands  was  clearly  lost,  and 
the  chairman,  with  rex'ard  to  the  first  resolution,  namely,  that  of 
the  adjournment  of  the  meeting,  said  he  was  obli(?ed  to  rule  it  out 
of  order,  althoup:h  it  hail  been  carried.  This  brought  the  meeting 
to  an  end.     The  following  are  creditors  : — 

Armordnct  Manufacturing  Co.. . 

Batt  &  Hart 

Beaudreaux  

Electrical  Co.  

Qreonwood  &  Co 

North-WeBtern  Appliances 

Perry,  P.  A 

Quitman,  Carl         

bloan  Electric  Co 

Bhipa  Carlsons,  Ltd. 

In  the  Chancery  Division  on  Tuesday,  on  the  petition  of  Sikmens 
Bros.  Dynamo  Wouk.s,  Ltd.,  Mr.  Justice  Swinfen  Eady  made  a 
compulsory  order  for  the  winding  up  of  Taylor,  Plinston  Bros,  and 
Co.,  Ltd. 

Sunbeam  Lamp  Co.,  Ltd. — The  adjourned  meeting  of  creditors 
is  to  be  held  at  Pilgrim  House,  Newcastle-upon-Tyne  to-day.  Friday, 
at  3.30  p.m.  The  committee  appointed  by  the  shareholders  have 
informed  the  liquidator  that  they  have  come  to  the  conclusion  that 
it  is  not  possible  to  devise  any  scheme  of  reconstruction  which, 
under  the  circumstances,  could  be  carried  through. 

Light  and  Power  Fittings  Co.,  25,  City  Arcades,  Birming- 
ham.— Mepsrs.  T.  Phillips  and  J.  A.  Charnock  have  dissolved 
partnership.  Debts  will  be  attended  to  by  Mr.  Charnock.  who  will 
continue  the  business  at  the  same  address. 

Stassano  Electbo  Fle.x  Steel  and  Furnace  Co.,  Ltd. — 
A  meeting  is  called  for  July  l!)th  at  49,  Leadenhall  Street,  EC.  to 
hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  A. 
Hobbs. 

Arc  Lamps,  Ltd. — A  meeting  is  called  for  July  23rd  at  3  and  .5, 
Crown  Court,  Old  Broad  Street,  B.C.,  to  hear  an  account  of  the 
winding  up  from  the  liquidators,  Messrs.  H.  B.  Clark  and  G.  E. 
Corfield. 

Victoria  Turbo  Pamps. — Recent  orders  for  "  Victoria  " 

turbo  pumps  booked  by  Messrs.  Jens  Orten-Boving  &  Co.  include 
several  important  mining  and  waterworks  installations,  amongst 
which  are  included  the  following  : — 

Montreal  Water  and  Power  Co.,  repeat  order,  for  two  pumps,  each  to  deliver 
7,000  o.p.M.  against  a  head  of  455  ft.  at  1,260  r.p.m.,  each  pump  being  coupled  to 
a  1,400-B.H.p.  motor. 

One  pump  for  the  Berrida  Tinfields,  Ltd.,  to  deliver  1,900  (i.p.m.  against  a 
head  of  103  ft.  at  600  r.p.m. 

One  pump  for  the  Great  Western  Colliery,  8.  Wales,  to  deliver  417  g.p.m. 
against  750  ft.  head  at  1,4.50  b.p.m. 

One  pump  for  the  Goss  Moor  Tin  AUuvials  Co.,  Ltd.,  to  deliver  3,130  g.p.m, 
against  112  ft.  head  at  ■'iSO  b.p.m. 

Four  600  G.P.M.  pumps  forthe  City  of  Moose  Jaw,  Canada. 

And  others  for  the  Tanaka  Gold  Mine,  Japan  ;  the  Lothian  Coal  Co.  (fourth 
repeat  order),  &c. 

A  Fireproof  Osram. — We  have  before  us  as  we  write  a 
print  received  from  the  General  Electric  Co.,  Ltd.  It  is  a 
reproductifm  from  a  photograph  received  by  them  from  the  General 
Electric  Co.  of  China,  Ltd.,  showing  the  utter  indifference  of  an 
Osram  lamp  and  fitting  to  fire,  looting,  and  other  experiences 
through  which  the  native  city  of  Tientsin  recently  passed.  The 
looting  was  consequent  upon  an  outbreak  amongst  the  Republican 
troops,  and  the  damage  done  was  very  serious.  Among  the  premises 
burned  was  a  goldsmith's  shop — indeed,  the  whole  of  the  street  in 
which  the  premises  were  situated  was  burnt  out — and  after  the  fire 
the  Osram  lamp  and  fitting  was  the  only  article  remaining  intact 
within  the  whole  area  affected  by  the  fire. 

Private  meetings. — Balchin   Schultz   &  Co.,  Ltd., 

Electrical  Engineers,  Gloucester  Street,  Theobalds  Road.  London. 
W.C. — The  creditors  interested  in  this  matter  were  called  together 
last  week,  when  it  was  stated  that  the  principal  creditors  had 
previously  been  consulted  and  they  decided  that  a  general  meeting 
should  be  held.  According  to  the  figures  presented  the  liabilities 
totalled  £2,643.  The  assets  totalled  £3,720,  and  a  considerable 
surplus,  therefore,  was  disclosed.  It  was  reported  that  the  book 
debts  had  been  written  down  by  over  £300,  while  a  sum  stated  for 
the  work  in  progress  was  the  realisable  amount  and  was  not  subject 
to  any  deductions.  The  stock  had  been  valued  at  a  low  figure, 
while  the  plant  and  fixtures  had  been  taken  on  the  basis  of  a  going 
concern.  Even  if  sold  at  a  break-up  price  they  would  realise  from 
£3.')0  to  £400.  It  was  further  stated  that  the  principal  trade 
creditors  were  of  the  opinion  that  the  position  of  the  company  was 
fairly  disclosed.  During  the  year  ended  .Tune,  1910,  there  was  a  loss 
of  £200  on  the  trading,  while  in  the  ensuing  twelve  months  the 
loss  was  nearly  doubled.  Up  to  May  of  the  present  year  a  small  net 
profit  had  been  made.  The  turnover  had  been  in  excess  of  £3,000 
per  annum,  upon  which  a  gross  profit  of  about  £l,L'00had  been 
made.  It  was  stated  that  the  establishment  expenses  would  be 
materially  reduced  and  the  company  should  then  show  a  good  net 
profit.  With  regard  to  a  superheater  patent,  it  was  stated  that  its 
actual  value  ran  into  thousands  of  pounds.  If  the  company  had 
time  in  which  to  dispose  of  the  patent  it  was  expected  that  a  large 
profit  would  be  made.  A  proposal  was  made  that  the  trade  creditors 
should  undertake  not  to  press  the  company,  and  to  accept  pay- 
ment in  full  by  instalments.  Should  the  patent  be  disposed  of 
the  creditors  would  be  paid  in  full  at  cnce.  The  offer  made  was 
accepted,  the  debenture-holder  undertaking  not  to  appoint  a 
Receiver  without  giving  seven  days'  notice  to  a  committee  consist- 
ing of  the  representatives  of  Messrb.  Baxter  &.  Gaunter,  Ltd., 
Messrs.  Pieil  &  Co.,  and  Messrs.  J.  &  H.  Grevener. 


AD(?ol(i  Street  Litfhtiaj?. — ThkGkxehal  ElkcfrhCo., 

Ltd.,  have  received  an  order  from  the  I>undee  Corporation  for  80  of 
their  Angold  magazine  flame  arc  lamp«  for  street  li^rhting.  This 
order  was  place<l  after  the  lamps  had  been  subjected  to  severe  testa 
extending  over  several  iiionths.  The  Sunderland  Corp^jration  has 
also  placed  an  order  for  28  Angold  magazine  flame  arc  'amps,  this 
being  the  third  repeat  order  received  from  it  by  the  G.E.C.  during 
the  past  nine  months. 

Iiisfalfatioii  Contracts.— Mkssr^-.W.  <«.  JIkath.v  Co., 

of  Plymouth,  have  the  following  electrical  installation  wr.rl-  in 
hand  : — 

Buckfastleigb  —New  station  e'laipment,  complete,  ronsiating  of  suction  gas 
engine  and  plant,  with  storage  battery,  fcwitcbboard  and  gene ratom,  for  the 
Bnckfastleigh  Klectric  Supply  Co. 

Ivyljri'lge.— -New  storage  battery  and  control  gear  for  the  Irjbridge  Electric 
Supply  Co. 

Ottery  St.  Mary.— Complete  installation  of  power  station,  with  generators, 
storage  battery,  switchboard  and  overbsad  wiring  on  iit*el  pillars  for  public 
supply,  lighting  and  installation  of  about  ■'>00  lights,  for  Messrs.  Coleberg  A  Co. 

Truro,  Cornwall.— Complete  mill  installation  for  both  lighting  and  pumping, 
consisting  of  (,'enerator,  switchboard,  storage  batter>-  and  lii,'hting  for  50  lamps, 
for  Messrs.  Hosken,  Trevithick.Polkinghorne  i  Co. 

St.  Austell,  Cornwall.- -Country  honse  instsillation.  complete  with  oil  engin*, 
generator,  switchboard,  battery,  motor,  pumping  set  and  wiring  complete  at 
•'  Hembal,"  for  Mr.  B.  C.  Andrew,  architect,  St.  Austell. 

Penzance.- New  Pavilion,  lighting  throughoot  for  approzJmately  70—100 
lights,  for  connection  to  supply  company's  mains. 

Southampton. —Lighting  throughout  Shirely  Warren  Infirmary,  for  300  lights, 
for  the  Guardians, 

Book  Notices. — "  Proceeihnga  of  the  American  .Society 
of  Civil  Engineers."  Vol.  XXXVIII,  No.  .5.  May,  1912.  New 
York  :  The  Society. 

"  Report  of  the  Departmental  Committee  on  the  Science  Museum 
and  the  Geological  Museum."  Part  II.  1912.  London:  Wyman 
and  Sons,  Ltd.     Price  6id. 

"  Proceedivfis  of  the  Association  of  Mining  Electrical  Engineers." 
Vol  II.  1910-11)11.  London:  Iron  and  Coal  Trade*  Jierieir. 
Price  fis. 

"Atti  della  Associazione  Elettrotecnica  Italiana."  Vol.  XVI. 
Nos.  4  and  5.     April  and  May,  l!tl2.     Milan  :  Stucchi,  Ceretti  e  C. 

"Bulletin  Scientifique  de  1' Association  des  Eleves  des  Ecoles 
Speciales."     May,  1 '.112.     Liege:  The  Association.     Price  75  cents. 

"  Journal  of  the  American  Society  of  Mechanical  Engineers." 
June,  1!I12.     New  York  :  The  Society.     Price  3")  cents. 

"The  Ennincer  Directory. ""  r.'12.  London:  Engineer  OflBce- 
Gratis. 

Metric  System. — From  April  1st  the  metric  system  has 
been  made  compulsory  in  Denmark,  and  English  exporters  to  that 
country  would  do  well  to  take  cote  of  the  innovation. 

Trade  Announcements. — Mes.^^rs.  W.  C.  Martin  and 

Co.,  of  Glasgow,  announce  that  Mr.  Gilbert  Austin  has  been  assumed 
as  a  partner,  and  the  business  of  the  firm  will  continue  to  be  carried 
on  as  before,  under  the  name  of  W.  ('.  Martin  ..^  Co.  Mr.  Austin 
has  occupied  the  position  of  manager  for  many  years,  and  will  con- 
tinue to  give  his  personal  attention  to  the  practical  work  of  the 
business. 

Mr.  F.  J.  Borland  announces  that  he  has  now  transferred  his 
business  to  the  firm  of  Borland.  Ha(;edorn  x  Co  .  Lti>..  elec- 
.trical  engineers,  Garrick  Yard.  66a,  St.  Martins  Lane,  London. 
W.C,  who  will  carry  on  the  manufacture  of  the  Scissors  arc  lamp 
and  other  specialities  with  which  his  name  has  been  associated  for 
the  last  1 7  years  at  his  works  in  Leeds.  The  new  firm  will  make  a 
speciality  of  novelties  in  theatrical  lighting,  of  which  lists  will  be 
issued  from  time  to  time. 

The  Ben.ia.min  Electric,  Ltd..  of  117.  Victoria  Street,  S.W.. 
announce  that  some  of  their  correspondence  has  been  recently  inter- 
cepted, and  if  letters  have  not  received  prompt  attention,  they  will 
be  glad  to  hear  from  the  writers. 

Mr.  F.  L.  Warrex.  engineer  and  surveyor,  has  removed  to  156 
Fenchurch  Street,  London,  E.G.     Telephone  No.  "  4V'72  Central,"' 

Owing  to  a  large  increase  of  orders  received  during  the  last  year. 
Mr.  Geo.  Ellison  has  had  to  take  additional  premises.  He  has 
secured  a  lai^e  works  situated  in  Summer  Hill  Street  (II  to  171, 
Birmingham,  which  will  be  devoted  to  the  manufacture  of  parts  of 
his  well-known  .\c.  control  gear,  also  to  new  li.ies  such  as  i>.c.  and 
A  c.  controllers,  crane  panels,  limit  switches.  &c.,  which  he  has 
recently  taken  up.  The  acquisition  of  the  new  premises  will  enable 
the  staff  employed  at  Victoria  Works,  Warstone  Lane.  Hirmingham, 
to  be  increased  ;  all  correspondence  will  continue  to  be  dealt  with 
at  these  works. 

Messes.  Isaria,  Ltd.,  of  208,  Tower  Bridge  Road,  London,  S.E., 
announce  their  formation  as  a  limited  company  to  devote  special 
attention  to  the  sale  of  electricity  metexs,  motors,  fans,  measuring 
instrument<>.  metal-filament  lamps,  and  other  products  of  the  Isaria 
/aehlerwerke,  of  Munich,  for  which  they  have  the  sole  agency 
for  the  British  and  Colonial  markets.  A  large  stock  will  be  held 
in  London,  and  a  meter-testing  station  and  repair  works  are  attached 
to  the  oflBces. 

Premises  in  Market  Street,  Heckmondwike,  have  been  opened  by 
Messrs.  H.  Haixsworth.  Ltd..  electrical  engineers. 

Bankruptcy    Proceedino'S. — Ckcil    Wrav,    electrical 

and  mechanical  engineer,  Bradford. — Applidbtion  for  debtor's  dis- 
charge is  to  be  heard  on  July  23rd  at  Bradford. 
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LIGHTING  and  POWER  NOTES. 


Australia. — At  a  meeting  of  the  Williamstown  (V.) 
Council,  it  was  proposed  that  the  Council  should  enter  upon  schemes 
for  the  electric  ligrhtingr  of  the  town  and  the  provision  of  a  railless 
trolley  system  between  Williamstown  and  Melbourne.  The  matter 
was  referretl  to  a  committee  for  full  investigation  and  report. 

Owing  to  the  large  present  and  prospective  demand  for  the  supply 
of  electricity  for  both  power  and  lighting  purposes,  the  Melbourne 
Electric  Supply  Committee  contemplates  spending  £140,000  during 
the  next  three  years. 

Barnes. — The  double  link  from  Lower  Richmond  Road 
is  to  be  extended  at  an  estimated  cost  of  .i:i20.  The  £1,000 
standing  to  the  credit  of  the  electricity  fund  is  to  be  put  aside  as 
reserve. 

Bath. — The  Street  Lighting  Committee  has  recommended 
that  electric  lighting  replace  the  old  gas  lamps  in  several 
thoroughfares.  This  change  is  consequent  on  the  extension  of  the 
boundaries. 

For  the  new  electric  bakery  for  the  Twerton  Co-operative 
Society,  which  has  just  been  opened,  Messrs.  Joseph  Baker  &  Sons, 
Ltd.,  undertook  the  installation  of  the  ovens  and  fittings,  and  Messrs. 
Melvin  &  Sons  the  machinery,  of  which  about  £1,000  worth  has 
been  installed.  The  electric  current  is  supplied  by  the  Bath 
Electric  Light  Works. 

Batley. — Negotiations  with  the  Yorkshire  Electric  Power 
Co.  for  a  bulk  supply  have  been  re-opened.  A  few  weeks  ago  the 
Electricity  Committee  rejected  an  offer  of  energy  in  bulk  from  the 
company,  and  decided  to  extend  its  works,  generating  plant  and 
cables  at  an  outlay  of  £16,000.  This  recommendation  was  arrived 
at  after  exhaustive  inquiries  and  visits  paid  to  many  works,  and  it 
was  proposed  that  a  750-KW.  steam  reciprocating  set  should  be  pur- 
chased, because  sufficient  work  could  not  be  found  to  run  a 
1,000-KW.  turbine  set  profitably.  It  is  understood  that  the  Elec- 
tricity Committee  now  proposes  to  withdraw  its  scheme  altogether, 
and  to  buy  energy  from  the  power  company  if  the  latter  will  with- 
draw a  condition  which  seeks  to  bind  the  Corporation  not  to  install 
any  plant  for  the  generation  of  alternating  current. 

Bedford.— The  T.C.  has  applied  to  the  L.G.B.  for  loans 

of  £500  for  mains,  £700  for  services,  £300  for  meters,  £600  for 
transformers,  £1,000  for  public  lighting  and  £2,952'in  respect  of 
excess  expenditure. 

Brighton.— The  Electricity  Committee  of  the  T.C.  has 
again  recommended  the  adoption  of  the  assisted  wiring  scheme,  by 
which  it  is  proposed  that  all  wiring  contractors  in  the  borough 
who  will  undertake  wiring  and  fitting  work  are  to  be  invited  to 
accept  Id.  per  unit  received  by  the  Corporation  over  4d.  per  unit 
for  energy  consumed  by  the  occupiers  of  premises  wired  under  the 
scheme. 

Buluwa.yo. — At  the  annual  meeting  of  the  Buluwayo 
Waterworks  Co.,  Ltd.,  held  in  London  last  week,  the  chairman,  the 
Right  Hon.  A.  R.  M.  Lockwood,  C.V.O.,  M.P.,  said  that  £4,411  was 
spent  on  capital  account  upon  the  electricity  supply  extensions 
The  gross  profit  on  sales  of  electrical  energy  showed  a  very  satis- 
factory increase.  The  profit  was  £6,841,  as  against  £2,777  in  1910. 
The  improvement  in  the  department  was  referred  to  at  the  general 
meeting  last  year,  and  was  the  result  partly  of  the  general  improve- 
ment in  trade  and  partly  of  the  various  economies  which  have  been 
effected  by  the  manager,  Mr.  B.  K.  Ward.  The  number  of  con- 
sumers in  December  was  744,  as  compared  with  649  in  December, 
1910,  and  the  total  number  of  units  sold  during  the  year  wasl21, 614, 
as  coinpared  with  96,358  in  1910.  The  arrangement  with  the 
municipality  for  further  payment  in  consequence  of  the  additions 
to  the  street  lighting  came  into  force  on  December  1st,  and  they 
were  now  receiving  £1,500  per  annum  from  that  source.  The 
manager  stated  that  the  experiment  of  supplying  electric  power, 
which  was  started  in  August  last,  was  expected  to  be  a  decided 
success,  the  result  so  far  being  an  increase  monthly  from  this  source. 
The  current  was  being  most  usefully  employed  at  the  present  time 
for  pumping  the  water  from  the  boreholes. 

Bury  St.  Edmunds.— The  T.C.  has  decided  to  supply 

day-load  current  to  Messrs.  R.  Boby,  Ltd.,  at  the  following  terms  : 
50,000  units,  Id.  per  unit  ;  75,000,  Jfd.  ;  100,000  units,  Jd. 

Cheam. — At  the  last  meeting  of  the  Parish  Council  offers 
received  from  the  Electric  Lighting  Co.  and  the  Gas  Co.  for 
lighting  the  district  were  considered.  The  former  company  offered 
to  maintain  60  lamps  of  100  C.P.  at  £3  3s.  per  lamp  per  annum, 
but  for  every  new  lamp  erected,  at  £2  5a.  per  lamp  ;  while 
the  Gas  Co.'s  prices  were  £3  53.  for  one  part  of  the  district,  and 
£3  9s.  4d.  for  another  part.  After  discussion,  it  was  decided  to  ask 
the  Electric  Light  Co.  to  supply  a  light  outside  Cheam  House  as 
a  test. 

Cheltenham. — The  Cheltenham  Gaslight  and  Coke  Co. 
have  given  notice  of  opposition  in  the  House  of  Commons  to  the 
Cheltenham  Electric  Lighting  Extension  P.O. 

Clacton-on-Sea.— The  U.D.C.  has  decided  to  extend  the 
lighting  mains  to  St.  James's  Estate,  which  is  being  rapidly 
developed,  at  a  cost  of  £460. 


Colchester. — The  accounts  of  the  Electricity  Depart- 
ment show  that  the  units  sold  increased  last  year  from  1,488,458  to  , 
1,497,42;'),  an  increase,  of  8,967  units,  but  the  value  decreased 
from  £15,929  to  £15,857,  a  reduction  of  £71.  This  was  caused  by 
the  large  decrease  in  units  at  3id.,  due  mainly  to  the  alterations 
in  the  Government  installation.  There  was  an  increase  of  15,269 
units  for  lighting  purposes  at  4d.,  and  an  increase  in  power  units 
(other  than  tramways)  of  66,918.  Tramway  power  units 
decreased  33,994.  Miscellaneous  income  increased  from  £319 
to  £478,  an  advance  of  £159.  The  net  increase  in  the  total  income 
was,  therefore,  £87,  and  the  total  income  amounted  to  £16,335. 
The  total  expenditure  amounted  to  £16,213,  thus  leaving  a  surplus 
of  £122,  compared  with  £212  a  year  ago.  The  year's  working 
showed  an  appreciable  decrease  in  the  cost  of  coal  per  unit,  but  the 
cost  of  heavy  repairs  to  boilers  has  more  than  swallowed  up  the 
saving  effected. 

Continental  Notes. — France. — The  municipal  autho- 
rities of  Beaumont-sur-Oise  (Seine-et-Oise)  have  lately  granted  a 
concession  for  the  electric  lighting  of  the  town. 

A  scheme  is  under  consideration  to  put  down  a  plant  to  utilise 
the  water-power  of  the  River  Isere,  at  Chateau  Neuf  d'lEere 
(Department  of  Isere)  in  the  generation  of  electrical  energy  for 
lighting  and  power  purposes.  It  is  estimated  that  about  2,000  H.P. 
is  available. 

Italy. — A  concession  has  lately  been  granted  for  the  supply  of 
electrical  energy  for  lighting  and  power  purposes  in  the  town  of 
Cosseline. 

Hungary. — The  municipal  authorities  of  Izsak  are  at  present 
considering  a  project  to  establish  a  central  electric  lighting  station 
in  the  town. 

Austria. — iterr  Max  Asiel,  a  mineowner,  of  Vienna,  has  made 
application  for  a  concession  to  use  three  waterfalls  on  the  Rivers 
Raab  and  Moder  in  connection  with  a  project  to  build  hydro-electric   ^ 
stations.  ^ 

The  firm  of  B.  Fischer-Reinau,  of  Zurich,  supported  by  a  foreign 
capitalist  group,  has  applied  for  sanction  to  a  scheme  to  build  a 
power  station  on  the  left  bank  of  the  Danube  between  Au  and 
Hiitting,  of  a  total  capacity  of  150,000  h.p.  It  is  intended  to  con- 
struct a  canal  15  km.  long  and  150  m.  broad.  The  cost  of  the 
scheme  is  placed  at  100,000,000  kronen. — Ber  Elehtrutechniher, 

Dundee. — The  electrical  engineer  of  the  Corporation  has 
reported  that  it  will  be  necessary  to  proceed  immediately  with 
extensions  to  the  Carolina  Port  station,  as  these  must  be  ready  for 
operation  in  the  winter  of  1913.  The  Committee  has  agreed  to  go 
forward  at  once  with  an  application  for  borrowing  powers  to  the 
Secretary  for  Scotland.    The  amount  required  will  be  £68,000. 

Ealing. — At  the  last  meeting  of  the  Council  the  follow- 
ing scale  of  charges  for  the  supply  of  electricity  to  those  using  a 
supply  which  is  neither  purely  for  power  nor  for  lighting  was 
adopted  : — Up  to  200  units  per  quarter.  3^d.  per  unit ;  200  to  400. 
3d.  ;  400  to  600,  2^d.  ;  600  to  800,  2id.  ;  8(tO  to  1,000,  2d.  ;  1.000  to 
1,500,  IJd.  ;  1,500  and  all  units  over,  I'.d.  ;  the  minimum  charge  to 
apply  in  all  cases  where  the  amount  taken  over  the  12  months  does 
not,  together  with  meter  rent,  reach  the  sum  of  26s.  per  annum. 

Falkirk. — A  special  meeting  of  the  Falkirk  and  Larbert 
Water  Trust  was  held  on  Monday  to  consider  the  attitude  of 
the  Trust  to  the  Falkirk  and  Linlithgow  Electric  Lighting  Order. 
The  Board  of  Trade  recently  announced  that  they  did  not  think  it 
necessary  to  include  in  the  order  the  protective  clauses  asked  by  the 
Trust.  It  was  decided  to  make  a  further  petition,  in  order  to  have 
the  clauses  desired,  which  are  the  same  as  those  contained  in  the 
Scottish  Central  Electric  Power  Act,  1 903,  included  in  the  order. 

Glastonbury. — The  Council  is  taking  legal  and  technical 
advice  as  to  the  legal  aspects  and  the  financial  possibility  of 
successfully  combining  the  provision  of  electric  light  with  its  gaa 
undertaking. 

Greenock. — The  deadlock  which  was  threatened  between 
Greenock  and  Port  Glasgow  on  the  question  of  the  supplying  by  the 
former  of  electricity  to  Port  Glasgow  power  users  has  happily  been 
averted.  Under  an  arrangement  come  to,  Greenock  is  to  be  allowed 
to  supply  the  shipbuilding  firms  of  Port  Glasgow,  and  the  sug- 
gestion of  applying  for  a  prov.  order  on  the  part  of  the  Port 
Glasgow  Corporation  has  been  dropped.  Mr.  Lithgow  has  also 
entered  into  an  agreement  with  Port  Glasgow  T.C,  which  will 
allow  him  to  make  arrangements  with  Greenock  to  supply  electric 
light  to  the  houses  in  the  Bay  area.  This  contract  between  the  two 
Corporations  is  to  hold  good  for  30  years. 

Hereford. — The  annual  report  of  the  electrical  engineer 

(Mr.  W.  T,  Kerr)  shows  that  the  total  number  of  consumers  con- 
nected is  now  664,  an  increase  of  85,  or  14  per  cent.  The  output  of 
units  increased  ITS  per  cent.,  chiefly  in  power  units.  Up  to 
December,  1911,  the  total  units  increase  for  the  nine  months  over  the 
corresponding  period  for  1910  was  51,995,  whereas,  from  January 
to  March,  1912,  there  was  a  decreased  output  of  5,227  units,  due  to 
the  coal  strike  and  metal-filament  lamps,  notwithstanding  the  fact 
that  85  new  consumers  had  been  connected.  The  revenue  up  to 
December  had  increased  by  £382,  the  revenue  for  March  being 
down  £70,  which,  under  normal  conditions,  should  have  been  £120 
up.  The  total  costs,  including  interest,  sinking  fund  and  works 
cost,  have  fallen  from  2'82d.  to  2*7 16d. ;  the  average  price  received 
has  fallen  to  2"348d.,  due  to  a  drop  in  the  output  of  higher  priced 
units.  The  motor  load  portion  of  the  business  has  developed  con- 
siderably, there  being  562  h.p.  connected.  The  fittings  account 
showed  a  net  profit  of  £48,  as  compared  with  »  loss  of  £94  last 
year.     The  net  profit,  after  providing  for  interest,  was  £1,656,  as 
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compared  with  £1,554.  The  net  profit  has  beeu  carried  to  the 
revenue  account,  and  increased  by  £o05  contributed  from  the 
boroufrh  fund,  niakinir  |a  total  of  £2,101,  out  of  which  have  been 
provided  inHtalments  of  principal  repaid,  £800  ;  instalments  pay- 
able to  the  Hinkinp  fund,  £,l,M'>  ;  and  amount  written  off  switch- 
board extension  account,  £100;  leaviner  a  deficiency  for  the  year 
of  £114.  This,  added  to  last  year's  deficiency  of  £:{71,  makes  a 
net  deficiency  to  be  carried  forward  of  £486. 

Hifflibridjfe.— The  U.D.C.  has  asked  Dr.  I'urves  to  sub- 
mit in  writintr  his  proposal  to  extend  the  electricity  cables  to  the 
town  from  Burnham. 

Ilijiperholme, — Tlie  Lighting  Committee  has  resolved 
that  arrangements  shall  be  made  for  the  liphtinp  of  some  of  the 
street  lamp.s  in  the  district  by  electricity  next  year. 

Japan. —  The  Tokio  Electric  Light  Co.  has  consider- 
ably reduced  its  rates  for  the  supply  of  electricity  for  power 
purposes  and  for  the  running  of  arc  lamps,  &c. 

kilmariiocli. — A  profit  of  £1,200  has  been  made  on 
the  electricity  department  for  the  past  year. 

Kinif's  Lynn.-^— The  electricity  accounts  for  the  year 
ended  March  31st  last  show  a  profit  of  £r>04,  as  compared  with 
£1,034  in  the  previous  year.  It  was  explained  at  a  Council 
meeting  that  the  reduction  in  the  profit  was  caused  principally  by 
the  reduction  of  the  price  to  ordinary  consumers  from  4 id.  to  4d. 
per  unit.  Additional  coal  bought  in  view  of  the  coal  strike 
increased  the  expenditure  by  £150,  and  there  was  a  falling-off  of 
£100  in  the  profit  on  fittings.  On  the  recommendation  of  the 
Committee  £231  was  ordered  to  be  appropriated  for  reduction  of 
capital  account,  and  a  sum  equivalent  to  Id.  in  the  £  (about 
£33o)  to  the  relief  of  rates. 

Launceston. — The  T.C.  on  Monday  had  before  it  a 
tender  received  from  Launceston  and  District  Electric  Supply  Co., 
containing  their  terms  for  lighting  parts  of  the  town.  Mr.  E. 
Hicks  said  the  price  was  a  favourable  one,  but  they  had  not 
suggested  lighting  the  whole  town.  The  question  the  Council  had 
to  consider  was  to  make  arrangements  with  the  gas  company  for 
the  other  part  of  the  town.  The  Council  discussed  the  letter  in 
committee. 

Ledbury, — Messrs.  Brown  &  Parsons,  Ltd.,  electrical 
engineers,  Leamington,  have  informed  the  U.D.C.  that  a  syndicate 
has  been  formed  for  the  purpose  of  supplying  electricity  to  the 
town,  and  have  asked  ^or  the  Council's  support.  The  Council  has 
passed  a  resolution  to  the  effect  that  it  sees  no  reason  to  object 
to  the  proposal  at  this  stage. 

Leeds. — Mr.  H.  R.  Hooper,  of  the  L.G.B.,  held  an 
inquiry  on  June  14th,  concerning  the  application  of  the  City 
Council  for  permission  to  borrow  £.">8,9G0  for  the  purpose  of  pro- 
viding additional  generating  plant  with  the  necessary  boilers  and 
accessories  at  the  Whitehall  Road  station.  The  application  was 
opposed  by  Mr.  Totty,  acting  for  the  Ratepayers'  Association,  whilst 
Alderman  Badlay  drew  attention  to  the  heavy  indebtedness  of  the 
city  which  existed  at  present,  and  said  that  it  would  have  been 
better  not  to  have  reduced  the  rates  last  year  than  to  borrow 
money.  The  Town  Clerk  replied  to  the  statements  made  by  Mr. 
Totty  and  Alderman  Badlay,  and  the  inquiry  was  closed. 

London. — City. — The  Oil//  Press,  commenting  upon 
the  recent  rumour  of  a  contemplated  purchase  by  the  Corpora- 
tion of  the  undertaking  of  the  City  of  London  Electric  Lighting 
(■0.,  Ltd.,  says  that  it  has  every  justification  for  announcing 
that  no  such  step  will  be  taken — at  any  rate,  just  yet.  "The 
opinion  of  the  Committee  who  have  been  considering  the  matter  is 
that  the  purchase  of  the  company  would  be  inadvisable,  because  it 
would  involve  either  the  acquisition  of  the  City  undertaking  of  the 
Charing  Cross  Co.,  or  entering  into  competition  with  that  concern. 
The  Committee  will  present  a  formal  report  on  the  subject  to  the 
Court  of  Common  Council  at  an  early  date.  " 

Lkwisham. — The  Guardians  have  accepted  the  estimate  of  the 
South  Metropolitan  Electric  Light  and  Power  Co.,  Ltd.,  at 
£30  lis.  8d.  for  lighting  the  various  rooms  and  oflBces  of  the 
infirmary  laundry,  subject  to  the  company  offering  to  supply 
energy  upon  reasonable  terms  for  a  number  of  years. 

FuLHAM. — A  loan  of  £3,200  is  to  be  taken  up  from  the  L.C.C.  to 
defray  the  cost  of  the  necessary  cable  extensions,  transformers,  k.o., 
required  in  connection  with  the  supply  of  energy  to  the  Earl's 
Court  Exhibition. 

Mansfield. — A  L.G.B.  inquiry  was  held  on  .June  12th 
into  the  application  of  the  T.C.  for  a  loan  of  £4,000  for  electricity 
purposes.  Mr.  H.  R.  Hooper,  the  inspector,  strongly  advised  the 
Council  to  purchase  meters,  for  which  £.")00  was  applied  for,  out  of 
revenue,  instead  of  applying  £500  to  the  relief  of  the  rates.  By 
doing  that  they  would  save  £100  in  five  years. 

]\'elson. — With  reference  to  the  Council's  application  for 
sanction  to  borrow  £3,000  for  the  purpose  of  electric  lighting  in 
the  borough,  an  inquiry  was  recently  held  by  the  L.G.B.,  when  it  was 
stated  that  the  estimated  requirements  for  the  next  four  years — 
including  the  period  since  sanction  was  applied  for — included  £848 
for  mains,  £150  for  boxes  and  pillars,  and  £1,244  for  services,  &c. 
The  electrical  undertaking  was  growing  satisfactorily,  and  if  the 
present  rate  of  increase  in  the  number  of  consumers  was  maintained, 
the  sum  for  which  sanction  was  asked  would  not  suffice  for  so  long 
a  period  as  the  four  years.  No  opposition  was  raised  against  the 
proposal. 


Xew    Zealand. — The    Auslralian     Mining     Standard 

states  that  the  Auckland  (X.Z.)  City  Council  ha«  rec^^ntly  erected 
a  new  power-houHe,  at  Mechanicw'  Bay,  at  a  cost  of  £20.';i.mj.  There 
are  to  be  four  wets  of  generators,  which  will  enable  the  City  Coancil 
to  supply  power  to  outside  companiea,  if  required, 

Ruwdon. — The  Ifighway  Committee  is  considering  the 
question  of  lighting  the  public  street  lamps  with  electricity,  and  \* 
awking  the  Yorkshire  Power  Co.  its  terms. 

Kawtenstall. — The  T.C.  has  applied  to  the  L.G.B.  for 

sanction  to  borrow  £7,500  for  the  porpoflea  of  the  electricity  under- 
taking. 

South  Africa. — The  Cape  Town  municipality  Is  aVwnt 
to  extend  its  electric  lighting  works,  and  also  to  purchase  the 
interests  of  the  Cape  Peninsular  Lighting  Co.,  for  which  parpoees 
a  loan  of  £75,000  is  being  raised. —  Jtrit'mh  and  Suvtlt  A'riian 
E-cport  Gazette. 

Sontlimolton. — ^fessrs.  Crompton  &  Co.,  Ltd.,  have 
informed  the  T.C.  that,  as  no  Order  for  the  electric  lighting  of  the 
town  can  be  obtained  from  the  B.  of  T.  until  August  of  next  year, 
they  have  decided  not  to  proceed  with  the  scheme. 

Stafford. — The  annual  report  of  the  electrieiiy  depart- 
ment shows  that  the  revenue  from  all  sources  amounted  to  £5.493, 
and  that  the  total  expenditure  was  £2,684,  leaving  a  gross  profit  of 
£2.80!»,  compared  with  £2,730  last  year.  The  total  charges  against 
net  revenue  account  amounted  to  £2,171,  leaving  a  net  profit  of 
£639,  to  which  has  to  be  added  the  amount  brought  forward  £152, 
leaving  an  available  balance  of  £7;t2.  From  this  the  Committee 
proposes  to  transfer  £600  to  depreciation  account,  the  same  as  last 
year,  and  after  deducting  the  bonus  to  officials  and  workmen,  to 
carry  the  balance  forward.  The  total  expenditure  remains  at 
£32.500,  and  the  loans  repaid  amount  to  £14,911,  leaving  £17,589 
now  owing  on  this  account.  The  bonus  to  officials  and  workmen 
amounts  to  117  per  cent,  on  the  wages,  as  compared  with  10'4,  7'9 
and  7  per  cent,  in  the  three  preceding  years. 

Sarbiton. — According  lo  Mr.  J.  F.  C.  Snell,  in  his  half- 
yearly  report  on  the  electricity  works,  it  appears  that  31  new  con- 
sumers have  been  added.  The  statistical  and  financial  results  for 
the  year  ended  March  31st,  r.tl2,  are  satisfactory,  the  sale  of  units 
having  increased  15  per  cent.,  and  the  average  price  per  unit 
declined  4  6  per  cent.  The  revenue  has  increased  by  4i  per  cent., 
while  the  cost  of  production  has  only  increased  by  lo  percent 
The  balance  to  net  revenue  has  increased  by  1 4  per  cent.,  and  the 
percentage  of  gross  profit  to  capital  expended  has  grown  from 
576  per  cent,  to  633  per  cent.  A  deficit  in  1911  of  £30o  has  been 
converted  into  a  net  surplus  (after  paying  capital  charges)  of  £11. 
The  plant  has  been  maintained  in  good  order,  and  there  is  every 
prospect  of  further  advances  in  the  progress  of  the  department. 

Sutton  Coldfield.— The  T.C.  has  applied  to  the  L.G.B. 

for  a  loan  of  £2,000  for  new  plant  for  the  electricity  works. 

Swinton  and  Pendlebury. — St.  Stephen's  School  is  to 

be  wired  for  the  electric  light,  and  the  Education  Committee  of 
the  U.D.C.  will  supply  the  lamps  and  provide  the  renewals. 

Taunton. — The  annual  balance-sheet  of  the  Electricity 
Committee  shows  a  gross  profit  on  the  year  of  £5,127.  Of  this  sum 
£1,522  has  been  utilised  forpayment  of  interest  on  loans,  and  £2,659 
in  redemption  of  loans,  while  £600  has  been  transferred  to  the 
reserve  fund. 

Wakefield. — The  T.C.  referred  back  to  the  Committee 
for  reconsideration  a  recommendation  approving  of  the  Bill  pro- 
moted by  the  I.M.E.A.,  and  agrifeing  to  contribute  £5  towards  the 
expenses.     The  opposition  was  on  the  ground  of  municipal  trading. 

Weymouth. — The  annual  report  of  the  electricity 
department  shows  the  number  of  consumers  to  be  t;63,  an  increase 
of  128.  The  total  connections  showed  a  corresiwnding  increase. 
Tho  total  number  of  units  sold  wps  o2S,667  ;  gross  receipts 
amounted  to  £7,880,  and  gross  expenditure  to  £3.631,  leaving 
a  gross  profit  of  £4,241».  The  following  special  items  were  allowed 
for: — Interest  on  loans,  £1,720;  repayment  of  moneys  borrowed, 
&c.,  £1,875.  The  profit  on  the  year  is  £634.  The  Committee  has 
agreeil  to  forgo  further  loans  for  the  purchase  of  meters,  and  has 
•^ransferrtd  £375  to  reserve  fund.  The  total  capital  expenditure 
has  been  £55,145,  and  £10,104  has  been  repaid.  The  electrical 
engineer  (Mi.  J.  H.  Bolam)  reported  that  the  growth  in  output 
had  made  necessary  the  nearly  continuous  running  of  the  plant, 
which  had  naturally  affected  the  works  costs  for  the  year,  these 
having  increased  from  0'"."2d.  per  unit  sold  to  0'97d.  The  much 
higher  price  paid  for  coal,  together  with  the  extra  running, 
accounted  for  the  difference. 

Whitwood  Mere. — A  L.G.B.  inquiry  was  held  on  June 
13th  into  the  application  of  the  U.D.C.  for  a  loan  of  £3,300  for 
additions  to  the  E.L.  undertaking.     There  was  no  opposition. 

W'orcester. — The  electricity  accounts  for  the  year  ending 
March  31st.  1912,  show  a  net  deficiency  of  £676,  as  against  an 
estimated  deficit  of  £810.  The  electrical  engineer  (Mr,  C.  M. 
Shaw),' in  his  report,  points  out  that  £198  for  purchase  of  meters, 
£65  extra  cost  of  fuel,  caused  by  the  coal  strike,  and  £186  due  to 
the  change  to  the  polyphase  system,  were  not  inclnded  in  the 
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eatimates.  During  the  year  70  new  customers  were  connected,  the 
tot«l  demand  beinjj  85  per  cent,  greater  than  any  previous  year's 
record.  Despite  the  use  of  metal-filament  lamps,  32,014  additional 
units  had  been  sold  for  lighting  purposes.  The  demand  for 
energy  for  power  purposes  had  also  increased.  The  costs  of  pro- 
duction showed  a  slight  increase,  being  'SSyd.  per  unit  sold.  This 
was  due  to  the  increased  cost  of  coal  caused  by  the  strike  and  the 
inability  to  generate  much  electricity  by  water-power  at  the  station 
at  Powick. 

York.— On  the  iJJth  inst.,  Mr.  T.  C.  Ekin  held  a  L.G.B. 
inquiry  into  the  Corporations  application  to  borrow  £;t,700  for 
the  purpose  of  extending  the  generating  and  steam-raising  plant. 
There  was  no  opposition. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — After  prolonged  negotiations,  says  Keuter,  a 
provisional  agreement  has  been  entered  into  by  the  Agent-General 
for  Western  Australia,  on  behalf  of  the  (xovernment  of  that  State, 
and  the  directors  of  the  Perth  Electric  Tramways,  Ltd.,  for  the 
purchase  of  the  company's  undertaking  at  £475,000,  subject  to 
legislative  authority  being  obtained,  and  to  ratification  by  the 
shareholders. 

Continental  Notes. — Germany. — A  preliminary  con- 
cession has  been  granted  in  respect  of  a  projected  electric  tramway 
between  St.  Ingbert  and  Rohrbach,  in  the  Pf  aly  district  of  Bavaria. 

Austria. — It  is  estimated  that  the  cost  of  the  electrification  of 
the  Vienna  Suburban  Railway  will  amount  to  30,000,000  kronen, 
and  that  of  the  building  of  the  underground  railways  to  120,000,000 
kronen. — Financial  yews. 

Lisbon. — Reuter  reports  that  the  Federated  Trade  Unionists, 
who  are  supporting  the  tramway  men  now  on  strike,  have  decided 
to  ask  the  Municipal  Council  of  Lisbon  to  cancel  its  agreement  with 
the  Electric  Tramway  Co. 

It  is  also  stated  that  the  first  task  of  the  new  Cabinet  will  be  to 
settle  the  tramway  strike.  The  tramway  company  has  enough 
men  apart  from  the  strikers  to  work  the  system,  if  they  are  pro- 
tected. Stones  were  thrown  at  Mr.  Alfred  Giles,  the  Lisbon  manager 
of  the  company,  as  he  was  leaving  the  works  in  a  motor-car.  He 
was  slightly  injured  in  the  leg. 

Dundee. — It  was  intimated  at  the  last  meeting  of  the 
Tramways  Committee  that  the  new  railless  traction  system  in  Clep- 
ington  Road  would  be  in  working  order  by  the  beginning  of 
September. 

GlasgOAV. — The  working  of  the  Corporation  tramways,  as 
suggested  some  weeks  ago  in  the  Review,  has  shown  considerable 
falling-off  in  net  income  for  the  12  months  ending  May  31st  last, 
the  figures  being  for   the  year   ending  May   31st,    1912,  £.52,068, 
against  £(J8,678  for   1911.     The  deficiency  is  accounted  for  mainly 
by   increases    of   wages  to   the  general   staff,   which   aggregated 
£28,000,  the  augmented  price  of  coal  during  the  miners'  strike,  the 
losses  during  the  tramwaymen's  strike,  and  increased  third  party 
insurance     rates.      An     analysis     of    the    tramway     receipts     is 
interesting  in  comparison  with  those  of  the  previous  12  months. 
This  shows  that  the  traffic  receipts  for  the  past  year  were  £1187,280, 
against  £946,021  in  the  previous  12  months  ;  while  other  receipts 
accounted  for  £3,795,  compared  with  £3,4()7.     The  total  income 
was  £991,075,  against  £949,488.  From  this  there  fell  to  be  deducted 
£582,640  for  working  expenses  (excAiding  depreciation)  which  last 
year  reached   £533,179,  leaving  this  year  a  balance  to  be  carried 
forward  to  net  revenue   account  of  £408,435,  against  £416,310  a 
year  ago.    To  the  latter  had  to  be  added  £49,592  as  interest  on 
investments,  and  £180  derived  from  lines  rented   to  Dumbarton 
Burgh   and   County  Tramways  Co. — the   figures    last    year  were 
respectively  £43,214  and  £230 — which  left  this  year  a  balance  of 
£458,207,  compared  with  £459,753  last  May.     Various  expenditure 
had  to  be  deducted  from  the  total  income.    This  year  this  amounted 
in  tofd  to  £406,140,  against  £391,075  12  months  ago.     These  items, 
in  contrast  with  those  of  last  year,  were  respectively  ; — Rental  of 
Govan  and  Ibrox  tramways,  £5,046,  against  £5,061  ;  proportion  of 
traffic  receipts  due  to  Paisley  District  Tramway  Co.,  £5,271,  against 
£4,966  ;    interest   on   capital,    £75,092,    against    £75,168  ;  sinking 
fund,    £93,863,    against    £89,794  ;    income-tax,    £13,028,   against 
£13,492  :  Parliamentary  expenses,  £135,  against  £15  ;  depreciation 
fund,   £128,073,  against  £117,129;  and  permanent  way  renewals 
f'.md,  £85,631,  against  £85,450. 

Kilmarnock. — At  a  recent  meeting  of  the  T.C.,  it  was 
reported  that  while  the  tramways  showed  an  increase  in  revenue 
this  year  of  £446,  expenses  had  also  increased,  and  there  would  be 
a  deficit  on  the  undertaking  of  about  £2,000. 

LanarKshire. — A  new  situation  has  been  created  in 
connection  ■with  the  promotion  of  a  Bill  by  the  County  Council  of 
Lanark  to  acquire,  by  compulsory  purchase,  Ihe  whole  undertaking 
of  the  Lanarkshire  Tramways  Co.,  and  the  extension  of  the  lines 
from  Kew  Stevenston  by  way  of  Bellshill  to  Uddingston.  It  is 
understood  that  an  agreement  has  been  arrived  at  between  the 
County    Council    and    the   Tramway    Co.,    whereby    the    county 


authorities  are  to  find  the  capital  for  the  immediate  extension  of 
the  New  Stevenston  route,  the  company  undertaking  to  work  the 
line  and  repay  the  capital  within  two  years.  There  exists,  how- 
ever, a  signed  agreement  between  the  County  Council  and  the  T.C.'s 
of  Hamilton,  Motherwell,  and  Wishaw,  for  co-operation  and  joint 
purchase  of  the  whole  concern  from  the  Tramway  Co.,  and  thus 
the  new  proposal  has  created  altered  conditions  which  have  been 
the  subject  of  discussion  at  a  joint  meeting  of  the  three  T.C.'s.  The 
burghal  authorities  maintain  that  no  negotiations  should  have  been 
entered  into  without  their  knowledge  and  consent,  and  have 
appointed  representatives  to  consult  the  Parliamentary  agents  in 
London  as  to  the  new  situation. 

Lancasliire. — The  promoters  of  the  Preston.  Chorley 
and  Horwich  Tramways  Bill  have  obtained  an  extension  of  time  in 
which  to  acquire  lands  for  the  purpose  of  road  widening,  following 
which  the  construction  of  the  tramways  will  be  proceeded  with. 
The  total  length  will  be  15  or  16  miles. 

Leeds. — Between  the  running  of  the  last  car  on  Saturday 
night  and  8  o'clock  on  Monday  morning,  three  hundred  yards  of 
tramway  track  were  taken  up,  relaid  with  new  rails,  and  repaired 
by  the  Corporation  tramways  department,  without  interfering 
with  the  service.  The  working  party  was  composed  of  three  shifts 
of  80  men  each. 

London. — It  is  expected  that  the  Central  London 
Railway  extension  to  Liverpool  Street  will  be  opened  at  the  end  of 
July. 

WoOLM'iCH. — A  scheme  is  now  being  put  forward  for  the 
reconstruction  on  the  conduit  system  of  the  electric  tramways 
between  Chapel  Street  and  the  Free  Ferry. 

Luton.— The  T.C.  has  applied  to  the  B.  of  T.  for  an 

extension  of  time  until  August  11th,  1914,  for  the  completion  of 
the  tramway?  under  the  order  of  1905. 

IVew  Zealand. — According  to  the  Australian  Mining 
Statidurd,  it  ia  proposed  to  install  an  electric  tramway  service  at 
Timaru,  consisting  of  a  double  line,  with  a  total  length  of  about 
61  miles.  Theestimated  capital  cost  is  £57,000  :  revenue  £11,800 per 
annum;  annual  expenditure  £1(1,400.  Until  hydro-electric  power 
is  available  at  a  sufficiently  low  rate,  the  suggestion  is  to  employ  a 
Diesel  oil  engine  at  the  power  station. 

Sale. — A  new  line  of  tramways  from  Sale  Station  to  the 
Leigh  Arms  has  been  completed  and  is  awaiting  the  sanction  of  the 
B.  of  T.  Another  extension  is  in  progress  from  Alexandra  Park 
Gates  along  Alexandra  Road  South  to  Chorlton. 

Staljbridge. — Running  has  lieen  recommenced  on  the 
Staly bridge,  Hyde,  Mossley  and  Dukinfield  Tram'w  ays.  During  the 
stoppage,  important  repairs  to  cars  and  generating  plant  were 
effected. 

Turkey. — Renter  states  that  a  German  syndicate,  headed 
by  the  Deutsche  Bank,  is  endeavouring  to  obtain  the  concession  for 
an  underground  railway  from  Sultan  Bayazid,  in  Stambul,  to 
Chichli,  the  most  outlying  suburb  on  the  other  side  of  the  Golden 
Horn.  Negotiations  are  well  advanced,  and  it  is  expected  that  an 
agreement  will  be  reached  at  an  early  date.  The  Germans  do  not 
ask  for  any  financial  guarantees,  so  that  the  scheme  will  not 
require  the  approbation  of  Parliament.  The  line  will  cross  the 
Golden  Horn  over  a  special  bridge. 

Another  German  syndicate  obtained  the  concession  some  months 
ago  for  an  electric  railway  from  Galata,  along  the  shore  of  the 
Bosphorus  to  the  Black  Sea.  Engineers  have  surveyed  the  route, 
but,  although  the  concession  has  been  vested  with  Imperial 
sanction,  it  is  understood  that  the  prcnoters  are  not  yet  ready  to 
float  a  company  to  carry  on  the  undertaking. 

The  Deutsche  Bank  is  also  largely  interested  in  the  group  which 
has  taken  over  the  concession  of  the  Constantinople  Tramway  Co., 
and  which  has  obtained  the  monopoly  for  the  supply  of  electric 
power  and  light  in  Constantinople.  The  works  for  the  electri- 
fication of  the  ( 'onstantinople  tramways  are  being  actively  pushed 
forward,  and  it  is  announced  that  the  first  electric  cars  will  be  run 
between  Galata  and  Ortakeuy  this  autumn.  The  group  has  also 
secured  several  important  extensions  to  the  lines  already  in  being, 
and  expects  to  push  on  the  Ortakeuy  line  to  Bebek  within  a  couple 
of  years. 

U.S.A. — The  Times  reports  that  the  strike  of  tramway 
men  in  Boston  has  paralysed  many  divisions.  Men  who  have  been 
working  the  tramways  have  been  attacked,  cars  have  been  stoned 
and  obstructions  have  been  placed  on  the  lines. 

Watford. — On  Saturday  the  I^.  and  N.W.  Railway,  in 
pursuance  of  their  scheme  for  a  new  electric  line  from  Euston  to 
Watford,  opened  two  sections,  namely  Willesden  to  Harrow  and 
Croxley  Green  to  Watford.  According  to  a  daily  paper  the  lines 
will  not  be  electrified  for  some  months,  and  as  a  temporary  measure 
the  old  North  London  Railway  stock  will  be  used. 

Worsborouffli. — At  a  meeting  of  the  Council  it  was 
resolved  "  that  the  Council  should  urge  upon  the  Barnsley  Electric 
Traction  Co.  the  desirability  of  making  early  arrangements  for 
extending  their  lines  from  Worsborough  Bridge  terminus  to 
Birdwell  and  Hoyland  Common."  Ab  an  alternative  the  Council 
may  fe'nt'erlttin  the  idea  of  protnoling  a  motor  Betvicc. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


German  Colonies. — The  scheme  for  the  establishment 

of  a  syBtem  of  wireless  telegraphy  in  connection  with  the  German 
colonies  in  the  South  Sea,  to  which  reference  w&a  made  in  the 
annual  rpport  of  the  German-Netherlands  Telegraph  Co.  a  short 
time  ago,  has  now  been  advanced  a  stage  by  the  intimation  that 
the  German  (iovemment  has  just  granted  a  joint  concession  to 
this  company  and  the  Telefunken  Co.  for  the  construction  and 
working  of  four  coast  stations,  to  be  equipped  with  plant  of  a 
minimum  of  12(i  H.i'.,  the  iron  towers  to  he  400  ft.  high.  At 
present  the  South  Sea  colonies  of  Yap-Rabaul  (New  Guinea), 
Apia  (Samoa)  and  Nauru  have  no  telegraph  connection.  This 
disadvantage  is  to  be  overcome  by  the  erection  of  wireless  stations 
which  are  also  to  be  connected  with  the  island  of  Yap,  where  the 
German-Netherlands  cable  lands.  It  is  proposed  to  form  a 
separate  company  to  carry  out  the  undertaking.  The  distances  of 
transmission  are  1,;{64  miles  between  Yap  and  New  Guinea.  2,108 
miles  between  Yap  and  Nauru,  1,0.">4  miles  between  New  Guinea 
and  Samoa,  and  1,674  miles  between  Nauru  and  Samoa. 

Internsitional    Railio  -  Telegraphic    Conference. — 

Yesterday  the  delegates  were  invited  to  inspect  the  Woolwich  works 
of  Messrs.  Siemens  Bros.  A;  Co.,  Ltd.,  and  witnessed  a  demonstration 
of  the  Telefunken  system  of  wireless  telegraphy,  after  which  they 
were  entertained  to  dinner  by  the  company.  To-morrow  the 
delegates  will  visit  the  new  works  of  Messrs.  Marconi's  Wireless 
Telegraph  Co.,  Ltd.,  at  Chelmsford,  and  will  afterwards  be  the 
guests  of  the  company  at  dinner  at  the  Savoy  flotel. 

The  Telephone  Service. — According  to  a  recent  state- 
ment of  the  P.M.G.,  tests  made  during  six  months  with  rfgard  to 
.■(0,000  calls  showed  that  the  average  time  taken  to  answer  was 
R'\  seconds,  and  the  average  time  to  make  a  connection  was 
28'ti  seconds.  During  the  current  financial  year  2i  millions  will 
be  spent  on  the  telephone  service,  apart  from  the  payment  to  the 
National  Telephone  Co. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Alford  (Lines.). — June  24th.  Public  h'ghting  for  the 
U.D.C.     Mr.  Thos.  N.  Ley,  clerk. 

Australia. — Wkstehn  Australia. — July  31st.  Post- 
master-General's Dept.  Telegraph  and  telephone  material.  See 
"  Official  Notices  "  to-day. 

Victoria.— P.M.G.,  Melbourne.— July  23rd.  Nine  sections  of 
a  lamp- signalling  trunk-line  switchboard.  See  "Official  Notices" 
April  5th. 

N.S.W.  Government  Railways  and  Tramways.— July  Ist. — 
200-KW.  motor-generator  set  for  the  Ultimo  Power  House.  Speci- 
fications from  the  Electrical  Engineer's  Office,  (U,  Hunter  Street, 
Sydney. 

New  South  Wales. — August  28th.  Common  battery  and  auto- 
matic switchboards,  for  Newton,  Glebe  and  Balmain,  for  the  Post- 
master-General's department.     See  "Official  Notices"  to-day. 

South  Australia.— October  1st.  Telephone  switchboards  at 
Unley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"  Official  Notices  "  to-day. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.    See  "  Official  Notices  "  to-day. 

October  22nd.— Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.     See  "  Official  Notices  "  to-day. 

Birkenhead. — luly  nth.  Two  750-k\v.  mixed-pressure 
steam  turbines  and  d.c.  generators,  with  condensing  plant,  kc,  and 
nine  superhfaters  and  interconnecting  steam  pipes,  for  the  Corpora- 
tion.    See  "  Official  Notices  "  to-day. 

Blackburn.— The  Health  Committee  has  decided  to 
seek  tenders  for  electric  lighting  in  the  extensions  to  the  local 
fever  hospital,  which  are  about  to  be  carried  out. 

Bradford. — June  2l)th.  Tramcar  equipments,  trucks, 
timber  and  car  fittings,  for  the  Corporation.  See  "Official  Notices" 
.lune  14  th. 

Brazil.— July  ir)th.  The  Public  Works  authorities  at 
Cuyaba  (State  of  Matto-Grosso)  are  inviting  tenders  for  the  supply 
of  electrical  energy  for  lighting  and  power  purposes  in  the  town. 

Croj  don.— June  24th.  Conversion  of  two  hand  lifts  into 
automatic  pufh-button  control  electric  lifts,  at  the  Infiimary,  for 
the  B.  of  G.    See  "Official  Notices  "  June  7th. 

Dewsbury.— July  4th.  One  1,000-kw.  turbine,  two 
500-KW.  D.c.  generators,  and  jet  condensing  plant  for  the  T.C.  Ste 
"Official  Notices"  June  14th. 

Dublin.— June  27tli.  Extra-high-pressure  and  low- 
pressure  tatke,  for  Ihfe  Cdrpohttlbn.  Sfee  *'i5fficihl  Nbticee" 
Jiiiie  7th. 


E.iniinster. — June  22nd.  Electrical  appliances  for  a 
year,  for  the  Devon  County  Lunatic  A»ylnm.  Mr.  H.  E.  Morgan, 
clerk. 

(<iillln|^hani   (kent). — Jane  24th.    Coa',  for  the  C<;r- 

fwration  electricity  works,  for  a  year  ;.  Borough  Electrical 
Engineer. 

GlaS(!;o\l. — The  T.C.  Electricity  (Jomniiltee  has  derided 
to  advertise  for  offers  for  the  erection  of  a  fiuh-.^tation  in  Elliott 
Street,  Byres  Koad      Mr.  W.  W  Lackie. 

Halifa.v. — The  H.C.  is  invitin<^  tenders  for  doubling,'  the 
permanent  way,  and  also  for  bii  new  cars.  Further  particularu 
from  the  tramways  department. 

Hull. — June  24th.  Mains  for  the  Corporation  Electricity 
Department.     See ''Official  Notices"  June  Hth. 

Huno^ary. — July  Ist.  The  municijial  authorities  of 
Szekelyhid  are  invitine  tenders  for  the  concession  for  the  public 
and  private  electric  lighting  of  the  town. 

London.  —  Islington.  —  July  24th.       One  3,000-kw. 

steam  turbine  alternator,  with  exciter,  condensing  plant,  switch- 
gear,  piping,  (fcc,  for  the  B.C.     See  "Official  Notices"  June  Hth. 

Hackney. — June  27th.  Boiler  plant,  induced-draught  plant, 
economiser,  feed  pumps,  coaling  plant,  pipework,  travelling  crane, 
turbo-alternator,  motor-generator  or  motor-converter,  switchgear, 
&c.,  for  the  B.C.     See  "Official  Notices  "  May  17th. 

Hammersmith  — June  26th.  High  and  low-tenfion  switchgear 
and  cable,  for  the  B.C.     See  "Official  Notices"  June  Hth. 

Stepney.  July  1st.  The  Electricity  Supply  Committee  is  invit- 
ing tenders  for  meters,  demand  indicators,  time-switches  and 
carbons.     See  "Official  Notices'"  June  14th. 

L.C.C. — July  2nd.  Electrical  installatioji  at  the  Old  Kent  Road 
special  school  and  divisional  offices.     See  "  Official  Notices  "  to-day. 

Manchester. — June  28th.  Traction  feeder  cables  and 
two  years'  supply  of  transformers,  d  c.  qnd  a  c.  motor  starting 
switches,  time  switches  and  clock -controlled  circuit-breakers,  D.c. 
and  A.c.  motors,  and  meters,  for  the  Corporation.  See  "Official 
Notices'"  June  Hth. 

Xeatb. — luly  4th.  Overhead  and  underground  high- 
tension  cables  and  transformer  pillars,  for  the  R.D.C.  See  "  Official 
Notices"  to-day. 

Xewcastle-upon-Tjne. — June  28th.  Xine-ton  electri- 
cally-driven crane  for  use  in  connection  with  an  anti-ccal  breakage 
appliance  at  No.  5  Coal  Shipping  Staith,  Whitfhill  Point,  for  the 
Tyne  Improvement  Ccmmifsion.  Deposit  *L\.  Mr.  J.  M.  Manson, 
general  manager  and  secretary,  Tyne  Improvement  Coirmitsicn. 

IVew  Zealand. —  August  1st.  Public  Works  Depart- 
ment. The  following  plant  is  required  in  connection  with  the  Lake 
Coleridge  electric  power  scheme.  Section  3a. — Valves  and  expan- 
sion joints.  Section  10a. — Steel  standards  for  transmission  lines. 
Section  10b.  -  Ferro-concrete  standards  for  distribution  line. 
Tenders  to  the  Minister  of  Public  Works,  Public  Works  Office, 
Wellington,  N.Z.,  from  whom  specification,  Xc,  can  be  obtained. 
Deposit  £200. — Hoard  «f  Trade  Journal. 

Oldham. — June  2 1st.  Steam,  exhaust,  drain  and  con- 
denser pipes,  oil  separator,  &c.,  for  the  Corporation  Electricity 
Committee.     See  "Official  Notices"  May  31st. 

Portsmouth. — lune  27th.  Permanent  way  material  and 
electrical  equipment  in  connection  with  the  Twyford  Avenue  tram- 
ways route,  for  the  Corporation.     See  "Olficial  liotices"  June  Hth. 

Rotherham. —  July  ^^th.  {a)  Tramway  stores  and 
materials  for  a  year  for  the  T.C,  and  (A)  Electricity  meters. 
('/)  Tramways  manager  :  (/*)  Borough  electrical  engineer. 

July  sth. — Smudge  or  pea  nuts  for  a  year  for  the  Corporation 
electricity  works  ;  Borough  Electrical  Engineer. 

Salford. — June  24th.  Coal  for  a  year,  for  the  Corpora- 
tion electricity  works ;  Electrical  Engineer,  Frederick  Road. 
Pendleton. 

Sheflield. —  June  2Stli.  Koof  principals  and  strucuual 
steelwork,  for  Neepsend  power  station  extension,  for  the  Corpor- 
ation.    See  "Official  Notices'"  June  Hth. 

Spain. — .lune  ;ioth.  The  numicipal  authorities  of 
Puebla  del  (aramiual  (province  of  Coruua)  are  inviting  ttnders  for 
the  concession  for  the  electric  lighting  of  the  town  during  a  period 
of  1")  years.  Particulars  may  be  obtained  from,  and  tenders  are  to 
be  sent  to.  El  Secretario  del  Ayuntamiento  do  Puebla  del  Caraminal 
(Coruna). 

July  2nd. — Tenders  are  being  invited  by  the  municpal  authorities 
of  Calonge  (province  of  Gerona)  for  the  concession  of  the  electric 
lighting  of  the  town  during  a  period  of  10  years.  Tenders  are  to 
be  sent  to  El  Secretario  del  Ayuntamiento  de  Calonge  (Gerona), 
whence  particulars  can  be  obtained. 

Swindon. — June  22nd.  Steam  coal,  for  the  Corporation. 
See  "Official  Notices"  June  7th. 

Swlnton.— Jtme  2G11i.     Electric  light  installation  at  the 

Reiuse  Deelruclor,  fOT  the  U.D.C.     See  '  Official  Noiices  '  June  Hth 
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Sunderland. —  June  27th.  Cooling  tower,  travelling 
crane  and  switchgear,  for  the  Corporation.  See  "Official  Notices" 
June  14th. 

Warrinjffon. — June  25th.  e.h.t.  cable,  for  the  Corpor- 
ation.   See  "Official  Notices  "  June  Uth. 

Worksop. — .Uily  3rd.  Battery  switchboard  and  cast-iron 
exhaust  pipes,  for  the  U.D.C.     See  "Official  Notices"  June  14th. 

AVortliin^.  —  ,lune  24th.  Coal  for  the  Corporation 
Electricity  Works.     W.  Verrall,  town  clerk. 


CLOSED. 

Australia. — The  following  contracts  have  been  placed, 

according:  to  the  AuMralian  Mining  Standard: — 

Victorian  Railways  Depaktment. 

Australian  General  Electric  Co. — Tramcar  equipment,  £2,957, 

Westinghouse  Brake  Co. — Brake  gear,  jei,844. 

Vanderkelen  &  Co.— Galvanised  telegraph  wire,  £525. 

Noves  Bros.  Proprietary,  Ltd.— Truck  material,  £863. 

Bailers,  Ltd.— Insulators,  £250. 

Automatic  Telephones  (Australia),  Ltd.— Automatic  telephone  switchboard, 

£2,439. 
Automatio  Telephones  (Australia),  Ltd.— 200  telephone  sets,  at  £2  19s.  6d. 

each. 

Sydney  Municipal  Council. 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.— 11,000-volt  -05  three-core  cable, 
£3,684. 

Noyes  Bros.- 10,000volt  switchgear  and  transformers,  £2,618. 

Stewarts  it  Lloyds,  steel  poles,  £1,675  ;  Ferranti,  Ltd.,  d.c.  meters,  £900; 
Australian  General  Electric  Co.,  a.c.  meters,  £1,000;  B.I.  and  Helsby 
Cables,  Ltd.,  overhead  cable,  £10,980;  Noyes  Bros.,  sub-station  switch- 
gear  and  transfonuers,  £2,289  ;  Australian  General  Electric  Co.,  light- 
ning arresters,  £302;  earth  detectors,  £218;  link  switches,  £307  ;  also 
other  switchgear,  £1,509. 

Brisbane  Water  and  Seweraoe  Board. 

Large  pumping  plant  (only  tender  submitted),  Thompson  &  Co.,  Castle- 
maine,  £108,000. 

Prahran  and  Malvern  Tramways  Trust. 

Stewart  &  Lloyds.— Steel  tramway  poles,  £7,739. 

P.M.G.'s  Department,  Brisbane, 

1,000  Callaud  cells,  2,000  glass  cells  for  Meidinger  battery,  and  3,000  porous 

pots  for  Daniell  cells. — Brisbane  Electrical  Co. 
10,000  corks  and  tubes  for  Meidinger  batteries.— I. R.G. P.  and  T.  Works  Co, 
6,500  glass  cells.— British  General  Electric  Co. 

Barnsley. — The  Corporation  has  accepted  the  tender  of 
the  Tudor  Accumulator  Co.,  Ltd.,  to  maintain  the  traction  battery  at 
the  electricity  works  for  10  years  for  £103  per  annum. 

Bedford.— The  T.C.  has  accepted  the  tender  of  W.  H. 
Allen,  Son  &  Co.,  Ltd.,  for  new  parts  and  repairs  to  No.  it  engine  at 
the  electricity  works,  at  £293. 

Belji'ium, — Five  concerns  submitted  tenders  last  week 
to  the  So?iete  Nationale  des  Chemins  de  Fer  Vicinaux,  of  Brussels, 
for  the  construction  of  the  overhead  equipment  of  theLaRone-Znen 
section  of  the  light  electric  railway  between  Brussels  and  Hal, 
the  lowest  being  that  of  Messrs.  F.  &  R.  Lemoine. 

La  Societe  des  Ateliers  de  Constructions  Electrique,  of  Charleroi, 
submitted  the  lowest  tender  to  the  Belgian  military  authorities  for 
the  supply  and  laying  of  a  system  of  sub-river  and  underground 
telephone  cables  in  the  fortified  portion  of  Antwerp. 

Birkenhead, — The  Guardians,  on  the  recommendation  of 
a  Committee,  advised  by  Messrs.  Sloan  &  Lloyd  Barnes,  accepted 
the  tender  of  the  Northern  Electrical  and  Ventilating  Co.,  of 
Liverpool,  at  £2,217,  for  the  electric  installation  at  the  workhouse. 
It  was  mentioned  in  the  course  of  the  discussion  that  a  Birkenhead 
tenderer  had  submitted  an  ofifer  at  £800  less  than  that  recom- 
mended, and  that  between  the  lowest  and  highest  tenders  there 
was  a  difference  of  over  £1,000.  One  of  the  speakers  said  that 
some  of  the  contractors  who  had  sent  in  very  low  tenders,  now 
admitted  that  they  had  no  idea  what  they  were  tendering  for,  and 
that  the  job  was  far  above  them.  An  amendment  referring  the 
matter  back  on  the  ground  that  the  lower  tenders  should  be  recon- 
sidered, was  lost  by  IS  votes  to  3. 

Glasgow.— The  T.C.  Electricity  Committee  recommend 
acceptance  of  the  following  ofifers  :- 

Kelvin  &  James  White,  Ltd.,  direct-current  switchboards  and  instruments 
for  the  sub-stations  in  Osborne  Street,  Dennistoun,  and  Byres  Road,  £2,436. 

British  Thomson-Houston  Co.,  Ltd.,  high-tension  switchboards  and  instru- 
ments for  sub-stations  in  Maryhill,  and  Byres  Road,  £1,146. 

A.  ReyroUe  &  Co.,  Ltd.,  high-tension  switchboards  and  instruments  for 
Osborne  Street  sub-station,  £6.56  lOs. 

Acceptance  of  the  following  was  also  recommeaded  : — 

John  Smith  (Keighly),  Ltd.,  £147,  one  overhead  travelling  crane  for  Osborne 
Street  sub-station. 

Carrick  &  Ritchie,  Ltd.,  one  overhead  travelling  crane  for  each  of  the 
following  stations  :— Dennistoun  sub-station,  £137;  Byres  Road,  £39;  Mary- 
hill,  £140. 

Ilindley  (near  Wigan).— The  U.D.C.  has  accepted  the 

tender  of  the  Corlett  Electrical  Engineering  Co.,   Ltd.,  for  a  motor 
and  pump  for  sewerage  purposes. 

Hansfield. — The  Corporation  has  accepted  Messrs. 
Chamberlain  <.V  Ilookham's  tender  for  electricity  meters  for  the 
coming  year. 

Ituncorn. — The  U.D.C.  has  sealed  contracts  with  the 
British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  Mr. 
Thos.  W,  Ward,  and  Messrs.  W.  Farrell  &  Son,  in  connection  with 
the  electrification  of  the  pumping  plant 


London. — L.C.C. — The  following  tenders  were  received 
for  laying  stoneware  ducts,  repaving,  kc,  in  connection  with 
tramways  : — 

J.  A.  Ewa  t (accepted)  £1,819 

Airds,  Ltd.           1,939 

Reid  Bros.,  Engineers,  Ltd 2,078 

J,  Mowlem  &  Co.,  Ltd 2.269 

For  overhead  poles  for  the  tramway  extension  in  East  India 
Dock  Road  the  tenders  received  were  : — 

Clough,  Smith  &  Co.,  Ltd.           (accepted)  £157 

V.  Watlington  &  Co.,  Ltd 162 

John  Spencer,  Ltd 163 

Dick,  Kerr  &  Co.,  Ltd 168 

British  Mannesinaun  Tube  Co.,  Ltd.        ..          (incomplete)  141 

„                ,,                  „           „                                  Do.  137 

Chief  officer's  estimate 146 

The  Highways  ('ommittee  accepted  tenders  from  the  following 
firms  for  brushes  for  electrical  machinery  for  the  year  1912- 
1913  : — Morgan  Crucible  Co.,  Ltd.,  Sloan  Electrical  Co.,  Ltd.,  and 
W.  Geipel  &  Co.  ;  also  that  of  Siemens  Brop.  &  Co.,  Ltd.,  for  electric 
cable,  &c.,  and  that  of  Wilsons,  Pease  &  Co.,  Ltd.,  for  special  iron 
castings. 

The  tenders  received  for  the  renewal  of  the  electrical  installation 
at  Blackwall  Tunnel  were  as  follows  :  — 

G.E  Taylors  Co (accepted)  £3,485 

Tilley  Bros 3.537 

Pinching  &  Walton 3,604 

Drake  &  Gorham,  Ltd 4,305 

Duncan  Watson  &  Co 4,464 

Chief  engineer's  estimate 3,560 

The  tender  of  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  at  £155, 
has  been  accepted  by  the  Metropolitan  Asylums  Board  for  supply- 
ing and  erecting  three  concentric  feeder  cables  at  the  Grove 
Hospital.  The  other  tenders  received  were  Western  Electric  Co., 
Ltd.,  £160  ;  Siemens  Bros.  &  Co.,  Ltd.,  £161  ;  W.  T.  Glover  i*c  Co., 
Ltd.,  £163 ;  British  Insulated  &  Helsby  Cables,  Ltd.,  £165  ; 
Calender's  Cable  and  Construction  Co.,  Ltd.,  £174. 

FuLHAM. — The  tender  of  Phillips  &  Co,,  Ltd.,  has  been  accepted 
by  the  B  C.  for  the  supply  of  100  tons  of  Kirkby  ^-in.  coal,  at 
lis.  lid.  per  ton,  for  the  Electricity  Works 

Southampton. — The  T.C.  has  accepted  the  tender  of 
Mr.  John  Douglas,  at  £2,571,  for  reconstructing  the  tramways  in 
Shirley  Road. 

Walsall. — With  reference  to  the  notice  in  our  last  issue 
respecting  the  Spencer-Dawson  brake  supplied  to  Walsall,  we  are 
informed  that  the  price  quoted  only  applies  to  the  trial  brakes 
purchased. 

West  Broniwicb. — The  Electricity  Committee  of  the 
T.('.  has  accepted  the  tender  of  the  Underfeed  Stoker  Co.  for  two 
underfeed  stokers,  at  £285. 

Whitby. — The  North  Riding  of  Yorks  E.C.  has  accepted 
the  teuder  of  Mr.-  Robert  M.  Catterson-SmiUi,  of  Birmingham,  for 
electric  fittings  for  the  Assemby  Hall  of  Whitby  Secondary  School, 
at  £79. 

Worksop. — The  U.D.C.  has  accepted  the  tender  of  the 
Tudor  Accumulator  Co.,  Ltd.,  for  a  storage  battery,  at  £1,357,  and 
for  maintenance  for  10  years,  at  £81  per  annum. 

The  Council  has  also  accepted  the  tender  of  the  Wigan  Coil  and 
Iron  Co.,  Ltd.,  for  coal  for  the  electricity  works. 


FORTHCOMING    EVENTS. 


Extiibi  ion  of  Non-Fe-rous  Melals.— At  the  Royal  Agricultural  Hall,  Islington,  N. 
This  exhilntion  is  open  daily  to  June  28th. 

I.M.E.A.— Friday,  June  21st.    Closing  meeting  at  Harrogate. 

Association  of  Enginesrs-in-Charoe.— Saturday,  June  22nd.  At  2.45  p.m.  Visit  to 
the  Royal  Naval  College,  Greenwich. 

Thursday,  June  27th.  —  At  7  p.m.     Visit   to   the   Exhibition   of  Non- 
Ferrous  Metals,  Agricultural  Hall. 

Physical  Society.— Friday,  June  28th.  At  6  p.m.  At  the  Imperial  Collage  ot 
Science,  South  Kensington.  Papers  on  "Hysteresis  Loss  as  affected  by 
Previous  Magnetic  History,"  by  Prof.  Ernest  Wilson  and  Messrs.  B.  C. 
Clayton  and  A.  E.  Power;  "The  Efficiency  of  Generation  of  High-frequency 
Oscillations  by  Means  of  an  Induction  Coil  and  Ordinary  Spark  Gap,"  by 
Prof.  G.  W.  O.  Howe  and  Mr.  J.  D.  Peattie;  "  Dielectric  Hysteresis  at  Low 
Frequencies,"  by  Prof.  W.  M.  Thornton:  Bnd  "Self  Demagnetisation  of 
Bteel,"  by  Messrs.  S.  W.  J.  Smith  and  J.  Guild. 


Optical  Convention.— On  "Wednesday  the  Optical 
Convention  was  opened  at  the  Royal  College  of  Science,  London, 
by  the  President,  Dr.  S.  P.  Thompson  ;  the  programme  of  meetings 
extends  to  Wednesday  next  week,  and  an  interesting  and  exhaustive 
collecton  of  British  optical  manufactures  and  apparatus  of 
historical  interest  has  been  brought  together.  Numerous  papers 
on  optical  and  allied  subjects  are  being  read  during  the  convention, 
and  a  remarkable  work  of  reference  in  the  form  of  a  descriptive 
catalogue  has  been  prepared  by  an  expect  committee,  with  the 
assistance  of  the  staff  of  the  National  Pnysical  Laboratory, 
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ELECTRIC    DRIVING    IN    A    KEIOHLEY    MILL. 


The  town  of  Kei<?liley  is  the  centre  of  a  thriving?  textile  and 
maf)hine-makin^'  indtisLry,  wliioli  offers  considerable  scope 
for  the  modernising^  influence  of  the  electrical  en<,'ineer,  and 
in  the  Keighley  district  some  quite  modern  examples  of 
electrical  individual 
and  {^rouf)  dri\inf? 
are  to  be  found  in 
local  mills. 

Merely  to  drive 
a  mill  electrically 
is  a  comparatively 
simple  matter,  but 
to  drive  it  in  such 
a  manner  as  shall 
ensure  commercially 
satisfactory  results, 
beneficial  alike  to 
the  textile  and  elec- 
trical industries, 
requires  most  care- 
ful discrimination 
and  tact  on  the 
part  of  the  engi- 
neer, especially 
when  variations 
from  customary  and 
long-tried  methods 
are  involved. 

For  the  adop- 
tion of  electricity 
in  connection 
with  an    old  -  time 

process  generally  introduces  a  new  set  of  conditions, 
lack  of  appreciation  of  which  too  often  deprives  people  of 
the  full  benefits  obtainable  under  electrical  operation  ;  and 


Fig.  1. — A.E.G.  Tukbo- Alternator  and  Exciter. 


Messrs.  Clougli  were  not  exactly  stranj^ers  to  electrical 
methods,  having  for  three  yr:^rs  operated  a  newly  h!;'!t 
elecLricdlly-driven  mill  in  the  town  of  Keighley,  but  ne.'.-r- 
theless  all  credit  is   due  to  them  for  the  prfjgressive  policy 

which  resulted  in 
the  more  recent  and 
much  larger  de- 
velopment at  In- 
irrow. 

The  mills  in  ques- 
tion consist  of  a 
fairly  modern  group 
of  buildings  known 
as  the  New  and 
Alexandra  Mills, 
and  an  old  mill  a 
short  distance  away. 
A  plan  of  the 
general  lay-out  is 
shown  in  fig.  3. 
Messrs.  (,'lough  are 
engaged  in  the 
worsted  trade,  and 
the  New  and  Alex- 
andra Mills  contain 
the  usual  comple- 
ment of  combing, 
drawing,  spinning 
and  weaving  ma- 
chinery. The  New 
Mill  was  originally 
driven  by  a  beam 
engine,  but  when  the  Alexandra  extension  was  decided  upon 
a  cross-compound  Corliss  engine  was  installed  to  drive  by 
ropes  to  the  head  shafts  in  the  usual  way. 


#  •'•••"••  tt«  «« 


FiQ.  2.— General  View  of  Engine  Room,  Messrs.  Cloughs  3Iills,  Ingkow. 


in  the  case  of  a  mill,  it  must  be  remembered  that  the  benefits 
to  be  derived  are  not  always  large  ones. 

One  of  the  most  interesting  examples  of  mill  electrification 
in  the  Keighley  district  is  that  which  has  recently  been 
carried  out  at  Messrs.  Robt.  Clough's  mills  at  Ingrow. 


The  addition  of  the  Alexandra  Mill  ai  one  end  of  the  New 
^Mill  makes  a  long  drive,  but  notwithstanding  the  difliculty, 
the  arrangement  was  well  thought  out. 

The  old  mill  lies  about  120  yd.  from  the  main  group. 
This    was    driven    by   a    200-H.r.    engine    assisted    by    a 
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water  turbine  of  about  50  h.p.  Thus  the  three  mills 
were  driven  by  two  enijincs.  INIessrs.  C'lough  realised 
the  importance  of  centralising  their  power  plant,  and 
that  great  economies  were  to  be  effected  by  shutting 
down  the  two  widely  separated  engines  and  supplying  all 
their  power  from  a  central  point,  and  this  consicleiation, 
perhaps,  carried  the  greatest  weight  with  them.  T'pon 
arriving  at  the  decision  to  discard  the  old  drive,  Messrs. 
Clough  called  in  Mv.  W.  0.  Pepper,  of  ]kadford,  as 
their  consulting  engineer,  and,  on  his  advice,  a  modern 
turbo-electric  plant  has  been  installed,  a  large  and  handsome 
engine  house  having  been  built  to  accommodate  the  plant, 
adjacent  to  the  existing  boiler  house. 


was    suggested    by   INFessrs.    dough's    engineer,   to   whom 
Mr.  Pepper  expresses  his  indebtedness. 

An  entirely  new  departure  in  mill  working  is  the  com- 
paratively tiny  centrifugal  boiler-feed  pump  designed  to  feed 
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Fig.  3. — Plan  of  Messrs.  Clough"s  Mills,  Ingrow. 


Fig.  4. — Tachograph  Charts,  Spinning  Room,  with 
Steam  and  Electric  Drive. 


"We  illustrate  in  fig.  2  this  engine  rocm,  with  its  short 
and  compact  1,250-k.v.a.  three-phase  turbo-alternator,  and 
main  switchboard  controlling  the  various  mill  circuits  ;  the 
plant  is  of  the  well- 
known  A. E.G.  type. 
Steam  is  supplied  at 
about  160  lb.  pres- 
sure, superheated 
150— 200°  F.  The 
turbine  is  a  two- 
stage  machine, 
running  at  3,000 
R.P.M.,  and  exhausts 
directly  into  a  sur- 
face condenser  in 
the  basement  below, 
where  also  are  in- 
stalled a  s  ingle - 
throw  two-stage  air 
pump  driven  direct 
by  an  18-h.p.  three- 
phase  motor,  and  a 
20-H.P.  motor- 
driven  circulating 
pump  with  main 
and  liquid  starting 
switches,  also  the 
necessary  pipe  work, 
a  view  of  this  plant 
being  given  in  fig. 
5.  The  circu- 
lating water  is 
taken  from  a  stream 
flowing  near  by, 
which,  we  under- 
stand, provides  an 
ample  volume  of 
cold  water  at  all 
seasons.  Provision 
is  made,  in  case 
the  circulating 
motor  or  pump 
should  break  down, 

for  utilising  water  from  a  pipe  with  an  18-ft.  head.  The 
water  can  be  directed  through  the  condenser  and  will 
maintain  a  vacuum  of  18-];)  in. 

This  arrangement,  which  provides  an  effective  stand-by. 


3,000  gallons  per  hour  against  the  boiler  pressure  of  160  lb. 

per  sq,  in. 

This  is  installed  in  an  out-of-the-way  corner,  and  when 

once  set  for  the 
load  will  continue 
feeding  automati- 
cally throughout  the 
run. 

A  Lea  recorder  is 
installed  to  measure 
the  condensed  water 
from  the  turbine 
or  the  whole  of 
the  boiler  require- 
ments at  will.  With 
the  integrating 
wattmeter  on  the 
switchboard,  the 
Lea  recorder  affords 
a  ready  and  acurate 
means  of  taking  a 
water  test  at  a  few 
minutes'  notice. 

The  main  gene- 
rator supplies  cur- 
rent at  525  volts 
and  50  cycles,  and 
is  provided  with  a 
110-volt  exciter 
mounted  on  an  ex- 
tension of  the  bed, 
and  seen  in  fig.  1. 


\£/ecJieu: 


Fig.  u. — Condensing  Plant,  Messrs.  Clough's  Installation. 


generator 


IS 


The 

ventilated    by     fil 
tered  air,  which   is 
discharged  through 
a  sheet-iron  duct. 

The  switchboard 
isof  the  A.E.G.  iron- 
clad type,  fig.  6,  with 
the  instruments  let 
in  flush  with  the  face 
of  the  panels,  and 
only  the  oil-switch  operating  wheels  projecting  ;  it  consists  of 
one  generator  panel,  equipped  with  a  three-pole  main  oil  switch 
with  overload  time  relays,  main  watt-ho'ir  meter,  power- 
factor   meter,    ammeters,    &c.,  and    adjoining    it   a   panel 
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carrying  a  Tirrill  re<^ulator,  field  regulating  svviLclies  and 
the  necessary  instruments,  also  five  feeder  panels  each  with  a 
main  oil  switch,  watt-liour  meter,  and  ammeters  in  two 
pliascs.  The  back  of  the  board  containing  the  bus-bars, 
switch  mechanism,  &c.,  is  enclosed  by  a  grill  partition,  and 
us  our  \iew  indicates,  a  very  safe  and 
workmanlike  arrangement  has  been 
adopted.  No  greater  contrast  can  be 
imagined  than  that  l)etwcen  tlie  original 
slow-running  multi-cylinder  horizontal 
engines,  and  the  small,  compact  and 
cleanly  turbo-electric  plant  now  installed. 

Turning  to  the  various  mill-drives,  in 
the  new  mill  five  lOO-n.ir.i'.  induction 
motors,  running  at  GOO  it. p.m.,  are 
installed  for  driving  the  combing,  drawing 
and  three  spinning  rooms.  The  motors 
are  conveniently  situated  in  storerooms 
by  the  lift  race  at  one  end  of  the 
building,  which  are  separated  from  the 
mill  itself  by  fireproof  doors.  The 
arrangement  adopted,  which  is  common 
to  all  the  motors,  is  shown  in  figs.  10 
and  11,  where  the  necessary  switch- 
gear,  consisting  of  an  ironclad  circuit- 
breaker,  with  overload  and  no-load  trips, 
combined  with  an  ammeter  in  the  top 
of  the  case,  and  the  liquid  starter  are 
also  clearly  indicated. 

A  similar  motor  of  12.5  b.h.p.  at 
500  K.P.M.  is  installed  in  an  annexe  to 
the  weaving  shed  for  driving  the  weaving, 
dyeing  and  finishing  machinery. 

Again,   in    the   Alexandra    Mills    a 
running  at 


running,  vary  fn^in  I  in.  to  '.»,■,  in.  in  widlli,  and  are  claimed 
to  have  a  driving efTiciency of  '.»x  percent,  which  is  maintained 
in  use.  We  believe  this  is  the  first  example  of  a  textile  mill 
in  which  the  chain  drive  from  a  motor  has  V.>een  employed 
throughout  ;  there  is  little  doubt,  however,  that  the  arrange- 


FlG.   6.-^MaIN   SWITCHBOABD,    MeSSBS.   ClOUGH'S  INSTALLATION. 


500  ii.P.ii.,  shown  in  figs. 


150-B.H.p.  motor, 
7  and  S,  and  two 
75-ii.H.P.  motors,  speed  GOO  R. p.m.,  of  which  one  is  shown  in 
fig.  9,  are  installed  for  driving  spinning  machinery,  these 
motors  being  enclosed  in  metal  grillages. 
_In  connection  with  the  above,  perhaps  the  most  striking 
feature  is  that  in  each  case  the  drive  is  by  means  of  a  Hans- 


FiGS.  7  AND  8.— Large  Motor,  Alexandra  Mills;  Chain  Shown  Running  and  with  Guard. 


Renold  chain  on  to  the  old  line  shafting  running  at  from 
IGO  to  190  u.P.M. 

These  chains,  which  are  indistinguishable  from  belt  drives 
in. our  views,  owing  to  Iheir  having  been  photographed  while 


ment  is  a  very  satisfactory  one  under  the  conditions  existing 
in  these  mills,  and  that  it  solved  several  difficult  problems  in 
connection  with  the  conversion. 

Western  Electric  three-core  bitumen  wire-aimcured 
feeder  cables  running  through  the  disused  rope  race  connect 
the  main  switch  panels  to  bus-bar  boxes,  from  which  branch 
feeders  connect  to  motors  ;  one  main  also  supplies  the  old  mill, 

where  about  240 
H.p.  in  motors  is 
required. 

The  installation  is 
a  good  example  of  the 
modern  centralised 
power  plant,  and 
shows  the  facility 
with  which  power 
can  be  carried  to  any 
awkwardly  placed 
shed  or  new  exten- 
sion. We  understand 
that  it  is  too  early  to 
speak  of  results,  but 
an  example  of  the 
improved  running 
of  the  shafting  may 
be  gathered  from  the 
tachograph  charts 
on  a  spinning-room 
shaft  before  and 
after  convei-sion. 
shown  in  f]g.  4. 

In  conclusion,  we 
are  much  indebted 
to   ^lossi-s.    C'lough 
and  to  ^Ir.  Pepper, 
their    consulting 
engineer,  for  allow- 
ing us   to   describe 
and    illustrate     an 
installation     which 
possesses    many 
features     of     more 
than  usual  merit. 
The  turbc-elcctric  plant  and  motors  are  of  the  well-known 
A. E.G.  typo,  and  their  interests  have  been  handled  by  ^Ir. 
W.  Kobs,  manager  of  the  Leeds  office,  to  whom  also  our 
thanks  are  due. 
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NOTES    FROM    CANADA. 


[from   our  special   correspondent.] 

Several  recent  accidents  to  linemen  working  on  overhead 
wires  in  Toronto,  two  resulting  in  the  death  of  the  unfor- 


FiG.  9. — 75-H.p.  MoTOE  Driving  Spinning  Machinery. 

tunate  workmen,  have  again  brought  into  prominence  the 
danger  of  having  overhead  wires,  particularly  in  large  cities 
where  large  numbers  of  conductors  cross  and  recross  each 


to  hold  the  cross-arm  rigidly  in  place  ;  the  man  touched  the 
brace,  which  he  expected  to  be  dead,  and  received  a  shock 
which  resulted  in  his  death.  The  tangled  and  hopeless  state 
of  confusion  of  overhead  wires  which  is  allowed  over  here 
needs  to  be  seen  to  be  appreciated — no  wonder  people  are 
beginning  to  ask  that  the  wires  should  go  underground. 

There  is  a  possibility  that  the  Canadian  Northern  Rail- 
way line,  between  Ottawa  and  Montreal,  wall  be  electrified, 
and  it  is  reported  that  the  electrification  of  the  line  entering 
Toronto  may  be  carried  out  before  very  long.  A  radial 
electric  railway  is  to  be  built  to  connect  Toronto  and 
Guelph,  which  are  about  50  miles  apart.  Hamilton  also 
is  to  be  connected  with  Toronto  in  a  similar  manner. 
Hamilton  lies  some  40  miles  south-west  of  Toronto,  and  is 
rapidly  becoming  an  important  manufacturing  centre ;  being 
close  to  Niagara  it  is  well  supplied  with  power,  and  as  it  is 
on  the  shore  of  lake  Ontario,  and  has  good  railway  connections, 
it  is  favourably  situated. 

The  authorities  presiding  over  the  Technical  Schools  of 
Toronto  have  just  decided  to  give  four-year  industrial  courses 
free  of  charge,  and  employers  are  to  be  asked  to  co-operate 
by  permitting  boys  to  attend  classes  during  working  hours, 
twice  a  week. 

Arrangements  are  being  made  by  the  Hydro-Electric 
Power  Commission  of  Ontario  to  give  a  practical  demon- 
stration of  the  application  of  electricity  to  farm  work,  and  it 
is  intended  to  show  on  a  farm  pumps,  churns,  cream 
separators,  choppers,  &c.,  in  actual  operation. 

512,  Continental  Life  Building,  Toronto. 


Conditions    in    Canada. — After  all  that  we  and  our 

Canadian  correspondent  have  said  regarding:  the  diflBculties  con- 
fronting British  engineering  firms  in  Canada,  the  following  private 
letter  received  by  a  correspondent  may  be  left  to  speak  for 
itself  : — 

"  The  British  Columbia  Electric  Railway  Co.,  who,  as  you  know, 
are  purely  an  English  concern  controlled  from  London,  with 
English  engineers  on  this  side,  and  an  English  general  manager, 
have  just  placed  an  order  for  over  $600,000  worth  of  steam  turbine 
and  boiler  work  with  the  C.  C.  Moore  Co.,  of  Seattle,  and  I  think  it 
is  time  that  some  of  you  fellows  brought  this  matter  up  in  the 
English  technical  papers,  as  this  sort  of  thing  is  killing  business  in 
Canada,  and  the  B.C.E.  Railway  apparently  buy  everything  in 
America.     The  chief  engineer  ....  has    now    placed   the    order 


Figs.  10  and  j1.— Typical  Motor  Installations  in  Store  Rooms  at  Messrs.  Clovgh's  New  Mill. 


other  to  such  an  extent  that  it  is  almost  impossible  for  any 
workman  attending  to  them  to  avoid  coming  into  contact 
with  them.  In  one  case  a  telephone  wire  was  in  contact 
with  a  wire  at  2,200  volts  and  also  with  an  iron  brace  used 


with  the  Allis-Chalmers  Co.  without  even  competition,  and  as 
the  Eaglish  papers  seem  to  be  boosting  Canada  and  its  great 
possibilities,  I  should  like  to  see  someone  teH  them  exactly  how 
things  stand  out  here.  Practically  all  the  big  jobs  in  every  line  of 
business  go  to  the  States."' 
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NOTES. 


Enffincers'Cliib  for  Manchester. — A  stronf^ly-supportcd 

movement  is  on  foot  in  Manchenter  for  the  formation  of  a  club  for 
engineers  and  others  who  are  intimately  connected  with  engineer- 
intr.  Its  objects  are  to  be  thewe  :— (1)  To  provide  a  means  of  social 
intercourse  and  the  usual  club  facilities  for  those  who  are  concerned 
with  cnpineerinp  ;  (2)  to  meet  the  convenience  of  members  whose 
business  causes  them  to  visit  Manchester  ;  (3)  to  provide  a  hall  for 
technical  and  social  meetings  ;  (.4)  to  establish  a  home  for  a 
technical  library. 

According  to  Ihe  outline  of  the  proposed  constitution,  its 
membership  will  be  open  to  the  following  : — 

1.  Gentlemen  engaged  in  the  design,  superintendence,  direction 
or  control  (.technical  or  commercial)  of  engineering  and  chemical 
works  or  operations. 

2.  A  limited  number  of  gentlemen  intimately  connected  with 
engineering,  and  whom,  in  the  opinion  of  the  Committee,  it  would 
be  an  advantage  to  the  club  to  enrol  as  members. 

3.  Life  members  may  be  admitted  on  payment  of  a  suitable  fee. 

4.  Country  members.     (Under  conditions  to  be  determined.) 

It  is  proposed  that  the  entrance  fee  shall  be  £H  3s.,  and  the  sub- 
scription £3  3s.  per  annum.  Those  who  signify  their  intention  of 
becoming  members  before  July  1st,  1912,  and  are  duly  elected  and 
pay  their  subscriptions  within  one  month  of  their  election,  will  be 
deemed  original  members,  and  admitted  without  entrance  fee. 

Mr.  A.  L.  Green,  of  J^,  Westminster  Avenue,  Manley  Park,  Man- 
chester, is  acting  as  secretary  (/;/«  feni.}.  In  a  circular  issued  by 
him  at  the  instruction  of  a  Coirmittee,  composed  of  members  of 
the  Councils  of  local  Technical  Societies,  he  says: — "It  is  con- 
sidered that  a  membership  of  "jOO  persons  would  justify  the  forma- 
tion of  such  a  club.  .  .  .  The  idea  has  met  with  general  approval 
from  such  individuals  as  have  already  been  approached  personally.  ' 

A  meeting  will  be  called  at  an  early  date  of  all  those  who  may 
have  intimated  their  desire  to  join,  and  a  Committee  will  then  be 
appointed  to  draw  up  a  constitution  and  undertake  the  initiaticn 
and  management  of  the  club. 

The  Electrical  Contractors'  issociation  (Inc.).— (3n 

Monday  last  the  annual  dinner  of  this  Association  was  held  at 
Frascati's.  The  President,  Mr.  G.  Harland  Bowden,  rccupied  the 
chair,  and  was  supported  by  the  President-elect,  Mr.  W.  A.  Shaw, 
and  other  officers  and  friends  of  the  Association.  After  the  loyal 
toasts  had  been  duly  honoured,  Mr.  A.  H.  Dykes  proposed  "The 
Electrical  Contractors'  Association,"  which,  he  said,  now  numbered 
over  400  members,  with  nearly  20  branches,  and  was  unquestion- 
ably doing  useful  work.  He  referred  to  the  position  the  Associa- 
t'oi;  would  occupy  20  years  hence,  in  the  'all-electric"  era.  when 
the  wireman  would  be  the  household  friend — though  doubtless 
wires  would  be  dispensed  with  by  that  time,  and  all  lighting,  cook- 
ing ar  J  heating  would  be  accomplished  by  wireless  transmission 
from  nlant  at  the  pit's  mouth.  When  he  was  chairman  of  a 
muuiw.pal  electricity  committee  which  possessed  wiring  powers,  his 
committee  provided  the  funds,  but  did  all  the  work  through  con- 
tractors, and  he  was  emphatically  of  opinion  that  that  was  the 
proper  course  to  follow  ;  but  he  had  heard  that  day  that  the 
I.M.E.A..  Bill  had  been  dropped,  so  they  could  rest  in  peace.  He 
hoped  the  Association  of  Consulting  Engineers  would  in  the  future 
enter  into  cordial  relations  with  the  Electrical  Contractors' Asso- 
ciation, to  their  mutual  advantage,  and  concluded  with  a  reference 
to  the  indefatigable  activities  of  the  secretary,  Mr.  L.  G.  Tate,  and 
the  President,  Mr.  Bowden. 

In  reply,  Mr.  R.  Tweedy  Smith  (Hi.n.  Solicitor)  said  he  thought 
it  was  time  an  "  electrical  Parliament'"  was  organised,  on  which 
all  the  various  electrical  associations  should  be  represented  ;  the 
E.C.A.  already  had  great  influence  with  the  authorities,  and  the 
electrical  Parliament  would  be  still  moie  powerful.  He  fore- 
shadowed for  the  coming  year  further  progress  in  the  work  of  the 
Association  such  as  their  opponents  hardly  dreamt  of. 

Mr.  W.  R.  Rawlings  proposed  the  tcast  of  the  I.E.E.,  the 
B.E.A.M.A.  and  kindred  Associations,  remarking  on  the  good  work 
done  by  the  I.E.E.  during  the  last  year  or  two,  and  the  prospect 
that,  with  the  aid  of  commercial  members,  still  better  work  would 
be  accomplished  in  the  future,  through  the  operations  of  the  In- 
dustrial Committee.  The  B.E.A.M.A.  had  carried  out  a  very  tine 
exhibition,  with  good  financial  results  to  themselves  ;  a  great  work 
remained  for  them — to  teach  manufacturers  outside  the  Association 
to  carry  en  business  on  legitimate  lines.  He  welcomed  Mr.  Dyktss 
remarks  on  municipal  wiring,  and  expressed  the  hope  that  the 
consultant  who  was  neither  consulting  engineer  nor  contractor 
would  be  crushed  out.  The  Municipal  Electrical  Association  were 
seeking  powers  which,  they  said,  they  would  not  exercise  if  they 
got  them  ;  by  so  doing  they  were  alarming  the  industry  and  ham- 
pering the  contractor. 

Mr.  A.  B.  Anderson,  in  his  reply,  emphasised  the  fact  that  very 
often  the  best  way  to  help  oneself  was  to  help  one  another  :  in  the 
Manufacturers'  Association  that  feeling  was  growing  strongly,  and 
when  the  buyer  realised  that  the  manufacturer  was  also  his 
customer,  they  would  all  appreciate  more  fully  their  mutual  inter- 
dependence. He  was  sorry  the  Municipal  Bill  had  been  dropped, 
for  a  compromise  had  nearly  been  reached  through  the  Industrial 
Committee  of  the  I.E.E.  ;  and  a  satisfactory  compromise  would 
have  aflforded  a  more  desirable  ending  to  the  struggle.  Ktgarding 
the  Exhibition,  he  pointed  out  that  the  profit  was  earned  on  money 
put  up  by  the  manufacturers  themselves. 

Mr.  LI.  B.  Atkinson  replied  on  behalf  of  the  Cable-Makers'  Asso- 
ciation, whose  relations  with  the  E.C.A.  had  been  mpst  friendly  for 
many  years  ;  the  arrangement  between  them  had  achieved  a  large 


measure  of  Buccesa,  but  a  number  of  members  of  the  E.'  .A.  unfor- 
tunat«ly  had  not  fully  carried  it  out— otherwise  the  benefits  to 
those  who  had  done  ho  would  have  Ijeen  greater.  Borne  said  the 
Cable-Maker«  had  not  borne  their  fall  !4hare  of  the  keen  competition 
which  obtained,  and  the  C^l  A.  had  been  much  abused  ;  but  it  bad 
striven  to  maintain  the  high  quality  for  which  BritL-sh-made  cables 
were  famous  throughout  the  world,  and  Lad  not  reaped  exorbitant 
profits.  The  ordinary  capital  of  the  cable  companies  wa«  very 
small  ;  in  the  caee  of  four  of  the  largest  firm«.  altofrether  four 
million  pound.s  was  occupied,  of  which  ncarcely  2'j  per  cent,  received 
the  large  dividends.  In  the  early  days  these  companies  built  up 
large  reserve  funds — J  to  ,'  million — which  were  invested  in  the 
business  and  on  which  no  dividends  were  paid  ;  if  the  profits  were 
divided  over  the  whole  of  the  capital,  they  were  only  making  a 
little  over  '>^  per  cent.,  which  was  not  an  unreasonable  return. 

Mr.  A.  Rashleigh  Phipps  proposed  the  health.s  of  the  retiring 
president  Mr.  G.  Harland  Bowden.  and  the  president-elect  Mr. 
W.  A.  Shaw,  which  were  awarded  musical  honours.  In  reply.  Mr. 
Bowden  referred  to  the  work  accomplished  during  his  two  years 
term  of  office,  and  tendered  a  hearty  welcome  to  his  soccessor. 
Regarding  the  friendly  relations  between  the  C.M.A.  and  E.C.A.,  he 
explained  that  the  recalcitrant  contractors,  when  urged  to  carry  out 
the  compact,  retorted  that  one  firm  of  cable  makers  took  contracts 
for  wiring  :  he  was  glad  to  say  that  that  difficulty  had  now  been 
definitely  removed.  He  protested  against  the  action  of  the  Muni- 
cipal Electrical  Association,  maintaining  that  the  contractor  wa:- 
the  best  friend  of  the  municipal  electrical  engineer,  if  he  only  got 
hold  of  him  in  the  right  way,  and  the  best  canvasser  for  the  central 
station.  He  still  hoped  that  an  amicable  agreement  would  be 
reached,  and  regretted  the  waste  of  time  and  money  in  useless 
fighting.  The  Scottish  branch  of  the  E.C.A.  had  amicably  separated 
from  the  latter,  because  the  cost  of  attending  meetings  in  London 
swallowed  up  the  receipts  ;  the  arrangement  was  made  for  the  sake 
of  economy  and  efficiency,  but  the  defence  fund  was  still  available 
for  all  parties. 

Mr.  Shaw  also  briefly  responded,  remarking  that  he  had  served 
his  apprenticeship  in  connection  with  the  northern  branch,  and 
had  been  fortunate  in  securing  the  goodwill  of  all  his  colleagues. 

An  excellent  entertainment  was  provided,  and  the  function  was 
in  every  way  suc:!essful. 

The  Kearney  Hiuh-Speed  Railway. — On  Wednesday, 

the  12th  inst.,  a  luncheon  was  given  at  the  London  Lounge,  Oxford 
Street,  to  a  number  of  Press  representatives  by  the  directors  of  the 
Kearney  High  Speed  Railway  Co.,  Ltd.  Sir  George  Reid  had  pro- 
mised to  be  present,  but  was  unavoidably  prevented  from  doing 
so.  A  model  showing  the  proposals  embodied  in  the  system 
was  shown  in  operation,  and  a  small  car  attained  on  the  level 
as  high  a  speed  as  30  miles  per  hour.  The  Kearney  system 
is  of  the  so-called  "monorail"  type,  that  is,  the  cars  run 
between  two  rails  one  above  and  one  below  the  car.  This  is 
stated  to  allow  of  much  higher  maximum  speeds  than  is  per- 
missible with  the  ordinary  double  rail  track.  Every  advantage  is 
taken  of  gravitation,  and  the  proposal  in  regard  to  tube  railways  is 
to  place  the  stations  at  or  near  ground  level,  and  grade  the  line 
according  to  the  distance  between  the  stations.  Some  time  ago 
there  was  a  proposal  to  construct  a  line  on  this  principle  between 
the  Strand  and  the  Crystal  Palace,  and  at  the  time  we  gave  our 
opinion  on  the  prospects  of  the  venture. 

It  is  now  stated  that  a  concession  has  been  obtained  for  a  line 
1 1  miles  long  (.2  miles  underground  and  9  miles  in  the  open) 
between  Nice  and  Monte  Carlo.  It  is  claimed  that  the  saving  in 
first  cost  of  the  Kearney  over  ordinary  standard  construction  is  «>0 
per  cent.,  and  that  the  Kearney  trains  will  accomplish  the  journey 
letween  the  termini  in  20  minutes,  as  compared  with  35  minutes  on 
the  present  steam  railway  expresses.  Mr.  Graham  White,  speaking 
at  the  luncheon,  spoke  of  the  favourable  impression  an  exhibition 
of  the  system  at  the  Crystal  Palace  gave  him,  and  wished  the  inventor 
every  success  in  introducing  his  system. 

Mr.  Kearney  stated  that  it  was  hoped  that  work  on  the  new  line 
would  be  commenced  in  the  autumn,  and  that  the  first  section  would 
be  opened  for  traffic  before  the  end  of  1913. 

A  number  of  claims  are  made  in  regard  to  this  system,  which.  ?n 
our  view,  can  only  be  substantiated  by  practical  working,  and  until 
actual  results  are  obtained,  we  still  hold  to  our  doubts  as  to  the 
merits  of  the  system. 

Annual  Outing:s. — On  Siitnrday,  .lune  8tb.  some  150 
members  of  the  works  employes  and  staff  of  Messrs.  Bruce  Peebles 
and  Co.,  Ltd.,  left  Edinburgh  in  the  morning,  in  .  xcellent  weather, 
fo.  their  ann  jal  outing,  travelling  by  special  train  to  the  ancient  town 
of  Stirling.  The  usual  sports  were  entered  into  with  great  gusto, 
the  prizes  t)eing  presented  by  Mr.  C,  J.  Hunt,  chief  of  the  contract 
department.  After  lunch  the  party  split  up  'nto  group*  and  various 
places  in  the  surrounding  district  were  visited  by  motor  car, 
char-M-banc,  or  other  conveyance.  A  most  enjoyal>le  d.-iy  was 
spent. 

The  employes  of  IMessrs.  E.  Brook,  Ltd..  of  Huddersfield,  held 
their  eighth  annual  picnic  on  Saturday,  June  l.">th.  Two  motor 
chars-a-bancs  left  Colne  Road  at  8  o'clock  and  arrivetl  at  the  Leeds 
showrooms  at  9  a.m.  After  half  an  hour  had  been  spent  in 
inspecting  the  Leeds  branch,  the  party  left  for  Harrogate.  Dinner, 
to  which  46  sat  down,  was  served  at  the  Somerset  Hotel.  After 
dinner  M'-.  E.  Brook,  ]Mr.  G.  V.  Layoock,  and  Mr.  W.  Horsfall  made 
a  few  remarks  respecting  the  very  good  feeling  that  existed 
amongst  all  connected  with  the  lirm,  and  a  wish  was  expressed 
that  four  cars  might  be  required  next  year.  Knaresborough, 
Otley  and  Bradford  were  visited,  tea  being  served  at  the  White 
Swan  Hotel,  Otley. 
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Railway  Eleetrilicatioii. — A  discussion  has  been  pro- 

oeetiiug'  for  some  time  in  the  J'^ntjineerhnj  Siipj)h'mt'nt  of  the  Times, 
aa  to  the  relative  merits  of  the  single-phase  and  direct-current 
systems  for  railway  operation.  The  following  letter  in  a 
recent  issue,  signed  "  Railway  Engineer,"  admirably  sums  up  the 
position  : —  • 

'■  I  have  read  with  great  interest  the  various  articles  and  letters 
which  have  appeared  from  time  to  time  in  the  h'/it/inirri/ij/  Si/jiple- 
III flit  on  the  question  of  railway  electriftcation,  but  as  a  railway 
engineer  I  find  it  difficult  to  discover  anything  very  convincing. 

"  The  question  whether  one  system  is  a  few  per  cent,  more 
efficient  than  the  other  is  not  the  deciding  factor  ;  both  are 
remarkably  efficient,  and  the  reasonable  amount  of  carelessness  in 
handling  which  is  always  present  and  costs  too  much  to  eliminate  is 
more  than  sufficient  to  hide  any  difference. 

"Railway  electrification,  if  taken  up  at  all,  must  be  treated  on 
broad  lines,  and  ail  must  realise  that  the  problems  of  the  London 
I'nderground  are  not  the  problems  of  any  of  our  large  railways. 
We  must  realise  that  a  contest  with  a  local  tramway  is  not  the 
end  of  all  things,  but  that  electricity  can,  and  will,  replace  steam 
entirely  both  for  passenger  and  goods  traffic.  The  natural  conse- 
quence of  this  will  be  the  electric  locomotive  instead  of  the  motor- 
coach. 

"  The  real  problem  then  becomes  not  one  of  5  per  cent,  more 
efficiency  on  the  motor,  but  can  we  install  a  third  and  fourth  rail 
in  goods  yards,  shunting  yards,  terminal  stations,  or  on  any  com- 
plicated special  work,  in  such  a  way  that  an  electric  locomotive  can 
work  over  it .'  It  is  absolutely  impossible.  The  Central  London, 
using  locomotives,  had  to  change  to  overhead  at  Shepherd's  Bush 
yard.  The  North-Eastern  using  motor  coaches  revert  to  overhead 
in  their  yards  :  so  also  do  the  American  companies. 

"  Would  any  Board  of  Trade  accept  a  third  and  fourth  rail  con- 
struction in  even  the  wayside  goods  yards,  to  say  nothing  of 
Camden  Town,  Crewe,  Bricklayers'  Arms,  Waterloo  Station,  kc, 
places  open  to  carters,  merchants'  clerks,  and  others  with  no  know- 
ledge of  the  dangers  of  contact  with  such  things  .'  Some  people 
are  talking  of  inverted  third  rail  at  a  higher  pressure.  Can  any  one 
imagine  the  fate  of  platelayers  in  Crewe  yard  or  between  Waterloo 
and  Clapham  Junction  with  a  high-tension  fence  between  each 
track  ,'  T  venture  to  think  we  should  hear  more  about  working  in 
abnormal  places  than  would  be  good  for  us. 

"  Would  the  various  collieries  and  engineering  works  with  sidings 
care  to  have  third  and  fourth  rails  on  their  property,  and  would 
insurance  companies  accept  the  risk  .'  The  third  and  fourth  rail  is 
impossible  in  all  these  places,  which  all  occur  in  thickly  populated 
or  suburban  areas — the  Mecca  of  the  d.c.  system.  On  the  open  line 
and  for  long  distances,  clear  of  junctions,  special  work,  and  goods 
sidings,  both  systems  can  be  installed  cheaply  and  efficiently,  but 
under  these  conditions  the  d.c.  advocates  say  the  single-phase 
system  is  the  best  and  even  go  so  far  as  to  propose  a  dual 
system. 

"  Therefore  the  question  the  railway  manager  has  to  settle  is 
whether  he  will  install  a  system  on  which  he  can  use  an  electric 
locomotive  or  not  :  a  system  which  can  handle  only  passenger 
traffic  and  new  rolling  stock,  or  one  that  can  deal  with  both  pas- 
senger and  mineral  traffic  with  the  old  stock  ;  a  system  which  he 
can  put  into  his  goods  yard  with  safety  to  the  public  and  his  own 
employes.  The  answer  is  a  foregone  conclusion.  The  overhead  is 
the  only  thing  possible.  Efficiency  has  nothing  to  do  with  the 
matter  of  system  :  maintenance  of  permanent  way  alone  is  suffi- 
cient to  decide  the  question.  The  battle  of  efficiency  must  be 
fought  between  high-tension  u.c.  at  4,000  volts,  and  that  only  a 
laboratory  experiment,  and  single-phase  at  10,uOO  volts,  a  practical 
system  in  operation  in  almost  every  country  ;  a  motor  with  4,000 
voits  on  its  commutator  and  only  rendered  possible  by  using  a 
patent  magnetic  blow-out  on  the  control  gear,  or  a  motor  with 
:500  volts  A  c.  on  its  commutator  and  any  standard  control  gear. 

"  Let  railway  engineers  and  managers  decide  the  question  from 
the  facts  in  their  own  offices  :  their  traffic  and  permanent  way 
officials  are  far  more  capable  of  saying  what  can  or  cannot  be  done 
on  a  railway  than  any  electro-mathematical  expert." 

An  International  Tramway  Congress. — An  important 

congress  of  the  International  L^nion  of  Tramways  and  Light  Rail- 
ways is  to  be  held  in  Christiania.  Norway,  from  July  2nd  to  the  5th. 
followed  by  an  excursion  to  Bergen.  Among  the  (juestions  to  be 
dealt  with  at  the  various  meetings  are,  "  The  Influence  of  New 
Modes  of  Public  Service  Transport  on  the  Development  and  Extension 
of  Large  Towns,"  "  The  Employment  of  Motor-Coaches  on  Railways 
in  General  and  Light  Railways  in  Particular."  Herr  Hradezky, 
the  manager  of  the  Vienna  municipal  tramway  system,  will  present 
a  report  on  "  The  Organisation  of  Tramway  Services  to  Deal  with 
Large  Crowds  of  People  in  Important  (Towns."  M.  Bacqueyrisse,  of 
Paris,  and  Herr  Eiaig,  of  Chemnitz,  will  present  reports  on  'The 
Employment  of  Continuous-Ciirrent  Motors  with  Commutator  Poles 
for  Electric  Tramway  Work  "  ;  Herr  Buschbaum.  of  Berlin,  one  on 
"German  Precautions  with  regard  to  Electrolytical  Currents  in 
Tramway  Operation  ''  ;  M.  E.  d'Hoop.  and  Herr  Otto,  Berlin,  one  on 
' '  The  Control  and  Upkeep  of  TramM^ay  Overhead  Conductors  and 
Feeders"  :  Herr  A.  Busse.  of  Berlin,  one  on  "The  L'ndulatory  Wear 
of  Tram  Rails  "  ;  and  M.  F.  de  Le  Haye,  of  the  Socictc  Nationale  de 
Chemins  de  Fer  Vicinaux,  of  Brussels,  one  on  "  Progress  in  the 
Heating  and  Lighting  of  Trains  on  Light  Railways." 

Institution  and  Lecture  Notes. — Royal  Socikty  of 

Arts. — The  Council  has  awarded  the  Society's  Silver  Medal  to  the 
following  and  a  number  of  other  readers  of  papers  during  the 
Session  1911-12  :— Prof.  G.  W.  Osborn  Howe,  M.Sc,  M.LE.E., 
"  Receut  Progress  in  Radio-Telegraphy."  H.  A.  Roberts,  M.A., 
"  EdUCStiOh  In  Science  as  a  Pt^ptttfttion    for  Itiduetl-iftl    Wtt'tk " 


George  Fletcher,  "  Technical  Education  in  Ireland."  E.  Kilburn 
Scott,  Assoc.  M.Inst.C.E.,  M.I. E.E.,  ''The  Manufacture  of  Nitrates 
from  the  Atmosphere." 

The  Institi'tion  of  Gas  En(;ineees. — This  Institution  at  its 
recent  annual  meeting,  elected  Mr.  Corbet  Woodall  as  President  for 
the  ensuing  year,  which  marks  the  Jubilee  of  the  Institution. 

Verbani)  Deutscher  Ei-KKTKOTECHi\iKER.--At  the  Opening 
ceremony  of  the  annual  meeting  of  the  German  Society  of  Elec- 
tricians, which  took  place  in  Leipzig  on  June  Oth,  the  Council  of 
the  I.E.E.  presented  a  portrait  of  Faraday,  admirably  painted  by 
Miss  Beatrice  Bright,  to  Dr.  Budde,  the  president  of  the  I.E.C.,  as  a 
mark  of  personal  esteem.  The  presentation  was  made  by  Dr. 
Gisbert  Kapp,  who,  with  the  general  secretary  of  the  I. B.C.  (Mr.  le 
Maistre),  journeyed  to  Leipzig  especially  for  this  pui'pose.  In  per- 
forming this  ceremony.  Dr.  Kapp  said  the  tasks  of  the  Commission 
became  more  and  more  difficult,  not  only  in  respect  of  purely 
scientific  or  technical  matters,  but  also  on  account  of  national  con- 
siderations :  when  they  came  to  definitions  and  names  of  units  the 
difficulties  were  greatly  increased.  To  deal  fairly  with  such  diffi- 
cult and  delicate  questions,  each  (Commissioner  must  not  only  have 
mastered  the  purely  scientific  side  of  the  subject,  but  he  must  also 
be  able  to  consider  it  in  a  broad  and  unbiased  manner.  In  both 
directions  Dr.  Budde  had  earned  the  gratitude  of  his  colleagues  ; 
his  unvarying  courtesy  in  discussion,  and  his  tact,  had  smoothed 
the  way  of  the  Commission. 

Fatalities. — At  an  inquest  held  last  week  into  the 
circumstances  attending  the  death  of  Harry  Gillis.  who  was  killed 
at  the  Knoll  Drift  colliery,  the  medical  evidence  showed  that 
death  had  resulted  from  asphyxia  caused  by  an  electric  shock.  The 
further  hearing  was  adjourned. 

While  .John  Greenall,  electrical  engineer,  was  in  the  act  of 
boarding  a  carriage  on  the  Overhead  Electrical  Railway,  at  Liver- 
pool, on  Wednesday,  June  12th,  he  fell  beneath  the  moving  train 
and  sustained  injuries  which  proved  fatal  almost  instantaneously. 

A  correspondent  states  that  George  Hall,  26,  an  electrical  engi- 
neer, working  at  Buchanan's  flour  mills,  Birkenhead,  has  died  at 
the  Central  Hospital,  Liscard,  as  the  result  of  an  accident.  He  was 
at  work  near  a  shaft  at  the  mills,  when  by  some  means  his  cloth- 
ing was  caught  in  the  revolving  machinery. 

John  Bell,  aged  M,  a  linesman,  of  Ravensthorpe,  employed  by 
the  Yorkshire  Electric  Traction  Co.,  was  climbing  a  pole  carrying 
electric  wires  at  Cawthorne,  near  Barnsley,  on  Tuesday,  when  his 
wrist  came  into  contact  with  a  live  wire,  and  he  was  instantly 
killed. 

Appointments    Vacant.— Engineer  and  manager,   for 

the  Corporation  electricity  undertaking.  West  Ham  (£550)  ;  shift 
engineer,  for  the  electric  light  department  of  Southern  Nigeria 
(£300) ;  junior  assistant  engineers,  for  the  Yorkshire  Electric 
Power  Co.  (15s.).     See  our  advertisement  pages  in  this  issue. 

Smoke  Nuisance  and  the  Remedy. — At  the  Blackburn 

Court,  on  June  14th,  Messrs.  Kershaw  &  Co..  Crystal  Spring  Dye 
Works,  were  summoned  for  causing  a  black  smoke  nuisance.  For 
the  defence.  Mr.  Bonney  explained  that  the  firm  were  making 
arrangements  to  do  away  with  the  nuisance  :  they  proposed  to  run 
the  works  by  electricity.  A  fine  of  20s.  and  costs  was  inflicted  and 
an  order  made  to  abate  the  nuisance. 


OUR    PERSONAL    COLUMN. 

I'he  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railioay  officials,  to  keep  readers  of  th« 
Electeical  Review  posted  as  to  their  movements. 


Central    Station  Officials. — Mr.  K.  H.  Lee,  charge 

engineer  at  the  Gillingham  Corporation  electricity  works,  was  on 
the  Idth  inst.  presented  with  a  travelling  bag  and  slide  rule  by  the 
staff  and  workmen  of  the  above  works,  on  the  occasion  of  his 
leaving  to  take  up  the  post  of  junior  engineer  at  the  Fulham  elec- 
tricity works.  The  presentation  was  made  by  Mr.  Alec.  D. 
Chalmers,  borough  electrical  engineer.  Mr.  Lee  was  previously 
with  the  Kent  Electric  Power  Co.,  and  at  Tunbridge  Wells,  and 
Glossop. 

Mr.  'A.  B.  Churchill,  of  the  Croydon  electricity  staff,  who  was 
married  at  Swymbridge  (Devon)  last  week  to  Miss  K.  Houle,  has 
been  presented  by  his  colleagues  with  a  marble  clock. 

The  Wakefield  T.C.  has  appointed  Mr.  H.  G.  Frasek,  of  Black- 
burn, as  works  superintendent  at  the  electricity  works,  at  £140 
per  annum. 

On  Wednesday,  12th  inst.,  at  Rotherham  Parish  Church,  Mk. 
A.  C.  Wkagg,  of  the  Corporation  electricity  works.  Rotherham, 
was  married  to  Miss  Cissie  Thompson,  of  Canklow,  near  Rotherham. 
The  bride  and  bridegroom  were  the  recipients  of  a  silver-plated 
tea  service  on  oak  tray,  from  the  employes  of  the  electricity 
works,  the  presentation  being  made  by  the  chief  engineer,  Mr. 
E.  Cross. 

Mr.  William  AiTKEN,  who  has  been  for  the  past  10  years  on 
the  clerical  staff  of  the  Leith  Corporation  Electricity  Department, 
was,  on  18th  Inst,,  preBclit^  witTi  a  gold  arbprt  jijy  the  staff  and 
611lt>lbJ'es,  eil  the  ecdllfeiott   6t  his  leaving   fdt  H'lnlifp^,  Cftttaaa. 
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Mr.  J.  Beveridpe,  chief  clerk,  made  the  presentation,  and  Mr.  Aitken 
Huitably  replied. 

(;n  June  IKth  Mk.  Gilheut  Tihner,  aeaiatant  to  Mr.  W.  D 
Hunter,  manatjinp  director  and  enjfineer  of  the  NewcaHtle 
and  Difitrict  Electric  Liprhting'  Co.,  Ltd.,  was  married  to  Misa 
Katherine  Annie  Laws.  The  officials  and  workmen  of  the  company 
presented  him  with  a  canteen  of  cutlery. 

Tramway  Oflicials.  — .\t  the  mooting'  of  the  Southport 

T.C.  the  minute  printed  in  this  column  in  our  last  issue  was  dis- 
cussed. Mr.  O'Hegan  moved  that  the  minute  be  deleted.  lie 
remarked  that  there  was  dry  rot  in  the  supervision  and  or^^anisa- 
tion  of  the  tramway  and  electricity  estates,  and  the  T.C.  should 
po  fully  into  the  matter  Mr.  Hadfield  seconded,  and  the  amend- 
ment was  defeated.  Then  Mr.  Trouneon  moved  that  the  considera- 
tion of  the  abolition  of  the  oflBce  of  deputy  tramway  manager  and 
electrical  engineer  be  deferred  till  the  Council  has  received  reports 
of  experts  to  be  appointed.  This  resolution  ended  in  a  tie,  but  the 
Mayor  gave  his  casting  vote  for  it,  and  it  was  carried. 

On  June  14th,  Mb.  W.  Jknsen,  general  manager  of  the  Chatham 
and  District  Light  Railways  Co.,  was  presented  by  the  employe's 
with  a  silver-mounted  umbrella  and  a  fountain  pen,  in  appreciation 
of  the  good  feeling  existing  between  them.  Not  only  were  the 
company  able  to  keep  a  full  service  going  during  the  whole  of  the 
coal  strike,  but  they  were  able  to  extend  to  the  men  the  privilege 
of  having  coal  at  the  company's  cost  price. 

General. — In  the  list  of  birtliday  honours  announced  a 
few  days  ago  the  following,  of  more  or  less  electrical  interest, 
appear  :-  Mr.  H.  L.  Tangye,  M.I.M.E.,  F.R.G.8.,  eldest  son  of  the  late 
Sir  ilichard  Tangye,  and  deputy-chairman  of  Tangyes,  Ltd.,  has  a 
baronetcy  conferred  upon  him.  The  new  knights  include  Mk.  B,. 
SOTHEBN  Holland,  II.M.  Trade  Commissioner  in  South  Africa  : 
Me.  C.  a.  King,  O.B.,  Comptroller  and  Accountant-General  of  the 
G.P.O.,  and  Mr.  W.  B.  Peat,  of  the  well-known  firm  of  chartered 
accountants.  The  honour  of  C.B.  has  been  given  to  Mk.  R.  A.  S. 
Redmayne,  Chief  Inspector  of  Mines.  The  Indian  honours  include 
a  K.C.LE.  for  Mr.  H.  A,  Kirk,  CLE.,  India  OflBce,  Director-in- 
Chief,  Indo-European  Telegraph  Department,  and  a  CLE.  for  Mr. 
S.  X.  L.  Yeats,  Accountant  General,  Posts  and  Telegraphs,  and  for 
Mr.  a.  CftATTERTON,  B.Sc,  A.C.G.I.,  A.M.I.CE,,  M.I.M.E.,  Indian 
Educational  Hervice.  Superintendent  of  Industrial  Education, 
Madras.  Me.  H.  M.  Robinson,  Deputy  Chief  Inspector  of  Factories 
at  home  becomes  a  Companion  of  the  Imperial  Service  Order,  as 
does  also  Mr.  Donald  Robertson,  Secretary,  P.O.  and  Telegraph 
Department,  Dominion  of  New  Zealand,  and  Mr.  C  J.  Dease, 
Superintendent  of  Post  OflBces,  N.W.  Frontier  Province,  India. 

According  to  the  Standard^  the  L.CC  at  Tuesday's  meeting 
received,  with  regret,  the  resignation  of  Sib  Maurice 
FiTZMAURiCE,  O.M.G.,  its  chief  engineer,  who  is  about  to  com- 
mence private  practice. 

Mr.  V.  D.  Green,  late  with  Messrs.  S.  .Tevone,  Ltd.,  of  Birming- 
ham, has  now  accepted  the  management  of  the  Pontelec  Welding 
Patents,  Ltd.,  of  Birmingham. 

The  marriage  took  place  recently,  in  Bath,  of  Mr.  C  G.  Lawson, 
an  electrical  engineer  at  the  General  Post  OflBce,  London.  Among 
the  presents  was  an  inlaid  mahogany  clock  from  his  colleagues. 

Mr.  C  H.  JESSOr  has  rejoined  the  Langdon-Davies  Motor  Co.  as 
their  outdoor  representatiye. 

Mb.  Leonard  A.  Levy,  M.A.  (Cantab),  B.Sc.  (Londonj,  F.I.C, 
^Vc,  who  has  charge  of  the  chemistry  department  of  Messrs.  Alex. 
Wright  it  Co.,  Ltd.,  has  just  been  awarded  by  the  University  of 
London  the  degree  of  Doctor  of  Science.  Dr.  Leonard  A.  Levy  will 
continue  to  take  charge  of  Messrs.  Wright's  chemistry  and  research 
department. 

Me.  S.  D.  Barnwell,  electrical  engineer,  Alcasiza  Seccion  of  the 
Buenos  Ayres  and  Pacific  Railway  Co.,  Argentina,  who  is  on  a 
short  visit  to  this  country,  will  be  obliged  if  manufacturers  of 
dynamos,  motors,  and  electrical  accessories  will  send  their  catalogues 
to  him  at  Saint  Martin's,  Beckenham. 


NEW    COMPANIES    REGISTERED. 


Tomellin  Syndicate,  Ltd.  C122,3!12).— This  company  was 
registered  on  June  4ih,  with  a  capital  of  .i'5,500  in  5,000  preference  Bbares  of 
£1  each,  and  10,000  deferred  shares  of  Is.,  to  acciuire  the  benefit  and  undertake 
the  liabilities  of  R.  T.  Cottrell  under  an  agreement  between  himself  and  E.  W. 
Crane,  to  acquire  all  or  part  of  the  shares  of  the  Compania  Hidro-Electrioa  de 
Oaxaca,  8. A.  (incorporated  in  Mexico),  to  acquire  a  concession  granted  by  the 
Federal  Government  of  Mexico  for  the  utilisation  of  the  waters  of  the  Rio 
Grande  in  the  State  of  Oaxaca  for  the  production  of  electrical  energy,  to 
acquire  all  or  part  of  the  undertahing  and  assets  of  the  Oaxaca  Power  and 
Light  Co.,  &o.  The  subscribers  (with  one  preference  share  each)  are  :  -F.  J. 
Abbott,  28,  Inderwick  Road,  Hornsey,  N.,  cashier  ;  F.  J.  White,  RoxLeigh, 
Ingrave  Road,  Brentwood,  managing  clerk.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  four  x  the  first  are  R.  F. 
Cottrell  and  F.  Deverell  ^  qualification,  25  shares ;  remuneration  (except 
managing  director,  if  any),  .il50  per  annum.  Registered  by  Surtees,  Phillpotts 
and  Co.,  6,  8t.  Helen's  Place,  B.C. 

Finch  &  Wheeler,  Ltd.  (112,45cS).— This  company  was  regis- 
tered on  June  7th,  with  a  capital  of  £3,000  in  £1  shares  (2,L'00  fi  per  cent,  pre- 
ference), to  carry  on  the  business  of  electrical  engineers,  electricians,  Ac,  and 
to  adopt  an  agreement  with  A.  E.  Finch  and  F.  H.  Wheeler.  The  subscribers 
are  :— A,  B,  Finch,  6,  Carolin  Place,  W.C.,  gentleman,  1,(X)0  preference  shares  ; 
P.  H,  Wheeler,  17,  Batonville  Road,  Upper  Tooting,  B.W.,  gentleman,  1  ordinary 
share.  Private  company.  The  number  of  directors  1b  not  to  be  Inss  than  two 
or  more  than  five ;  the  llrst  are  A.  B.  Finoi  and  F,  H.  Wheeler ;  qualincatlon, 
f'ffll  remuneration  of  flrtt  dtreatorB  £2(30  8Rob  tier  ttncura.  Rtgisttetdd  office, 
a,  Old  QUWli  Btffeet,  WfiMtoiiister,  B.W. 


.Super  Heat  Furnace  {!,it.,lAA.<Vi2.\e,^')- 

r(:gi!<t<;rcd  on  June  Tth,  with  a  capiial   of 
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Sclentillc    TreatinentH,     Ltd.    (8  280).— Th - 

registered   in   Kdiriburgh  on  May  iiOth,  with  a  capital  of 

ac(|uirc    the    business    of    Power   Applii rices    Co  ,    -' 

Glatgow,  and  to   carry  en  boHlnesi  a*  electrical  ar 

subscribers   (with   one  share  each)  are  :  -H.   A.    . 

Glasgow,  electrical  engineer;    T.  Brown,  wj,  Pitt  btieet,  O. 

J.  Campbell,  94,  Wellington  Btreet.  Olatgow,  merchant;  JC 

hall  Utreet.  Glahgow,  cabinet  maker ;  J.   .M.  Symington,  39, 

Crosshill,  Olargow,  plumber.      Private  ecrnpany.      The   ul 

is  not  to  be  less  than  three  or  more  than  -.even  :  the  flrst  ar-    n. 

T.  Brown,  J.  Campliell,  .J.  Craig  and  J.  M.  Bymiogtdn  ;  qualification,  100  kbAres 

Registered  cilice,  22,  Inlia  Street,  Glasgow. 

S.    W.    Marijn    k    Co.,   Ltd.   (122,.38«).— Thi^  company  was 

registered  on  June  4th  with  a  capiul  of  £10,000  in  9,5CO  preference  sbarea  of 
£1  each  and  lO.COO  ordinary  shares  of  Is.  each,  to  take  over  the  basinesa 
carried  on  at  11,  Pratt  Street,  Camden  Town,  N.W.,  as  "8.  W.  Martyn  4  Co.," 
and  to  carry  on  the  business  of  automobile,  mechanical,  electrical,  hydraulic 
and  general  engineers,  &c.  The  subscribers  (with  one  preference  bhare  earb) 
are  :— L.  Hamilton,  100,  King's  Road,  Camden  Road,  N.W.,  typial ;  8.  W. 
Martyn,  11,  Pratt  Street,  Camden  Town,  N.W.,  electrical  ecgioeer.  Private 
company.  The  first  directors  are  8.  W.  Martyn  (managing  director)  and 
two  others,  to  be  appointed  by  him;  qualification,  £250.  Re^'i&tered  by  C. 
Doubble,  14,  Serjeants'  Inn,  E.C. 

»ed  Uanks,  Ltd.  (122,376).— This  company  waa  registfred  on 

June  4th,  with  a  capital  of  £30,000  in  £1  shares,  to  carry  on  the  business  of 
makers  of  boilers,  tanks,  superheaters,  economisers  and  other  boiler  acce«- 
sories,  repairers  of  boilers,  engine  builders,  motor  engineers,  motor-car  and 
wagon  builders,  makers  of  eltctric  motors,  dynamos  and  electric  ma<-bine8  and 
apjjaratus,  Ac.  The  subscribers  (with  one  share  each)  are:— F.  T.  Danks, 
Glengartli,  Quinton,  Birmingham,  boiler  manufacturer  ;  S.  Hollingtworth,  Deer- 
wood  (irange.  Four  Oaks,  Warwickshire,  gentleman  ;  A.  R.  Baxter,  Wellington 
Road,  Edgbaston,  Birmingham,  gentleman;  B.  Baxter,  Wellington  Boad, 
Edgbaston,  Birmingham,  manager.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  first  are  F.  T. 
Danks,  S.  HoUingsworth,  A.  R.  Baxter  and  B.  Baxter  (all  permanent,  special 
qualification,  l.OCO  ordinaiy  shares)  ;  qualification  of  ordinary  directors,  £100. 
Registered  by  Jordan  &  Sons,  Ltd.,  lie-7,  Chancerj-  Lane,  W.C. 

Ko  Cell,  Ltd.  (122.410).— This  company  was  registered  on 
June  5th,  with  a  capital  of  £3,000  in  £1  shares,  to  acquire  from  H.  C.  H.  Smyth, 
of  4,  Barley  Mow  Passage,  Chiswick,  the  benefit  of  certain  existing  inventions 
'  relating  to  an  improved  magneto-electric  machine  and  the  existing  patent 
relating  thereto,  and  to  adopt  an  agreement  with  C.  C.  Hurford,  H.  C.  H. 
Smyih,  H.  Goldney,  H.  J.  do  Barrv  Barnett  and  G.  Adams.  The  subscribers 
(with  one  share  each)  are:— C.  Hurford.  48,  Dover  .Street,  W.,  automobile 
engineer;  H.  C.  H.  Smyth,  4,  Barley  Mow  Passage,  Chiswick,  electrical 
engineer;  H.  Goldney,  10,  Durham  Road.  Sheffield,  engineer;  H.  J.  de  B. 
Barnett,  48,  Dover  Street,  W.,  automobile  engineer:  G.  Adams,  4S,  Dover 
Street,  W,,  automobile  engineer.  Private  company.  The  first  directors  are  C. 
Hurford,  H.  C.  H.  Smyth,  H.  Goldnev,  H.  J.  de  B.  Barnett  and  G.  Adams; 
qualification,  ICO  sharts.     Registered  office,  12,  Dover  Yard,  l)over  Street,  W. 

Louis   F.    Light   Syndicate,  Ltd.   (122,429\— This  company 

was  registered  on  June  Glh,  with  a  capital  of  £12,000  in  £1  shares,  to  carry  on 
the  businessof  manufacturers  of  and  dealers  in  searchlights,  lamps,  generators, 
transmitters,  receivers  and  holders  of  any  gas,  fluid  or  substance  for  the  pro- 
duction of  light,  electrician^,  &c.,  and  to  adopt  an  agreement  with  W.  S.  Searle 
and  L.  Gircdo.  The  subscribers  (with  one  share  each)  are  :— J.  R.  Crellin, 
74,  Empress  Avfnue,  Ilford,  manager;  A.  J.  H.  Argier,  f^,  Stanley  Road, 
Ilford,  stenographer.  Private  company.  The  number  of  directors  is  not  to 
be  less  than  two.  or  more  than  seven  ;  the  first  are  W.  B.  Searle  and  any 
nominee  (if  any)  of  the  Automobile  and  Petrol  Syndicate,  Ltd.  (who  may 
nominate  a  director  while  holding  1,000  shares),  and  others  to  be  appointed  by 
the  subscribers;  W.  8.  Searle  may  retain  office  while  holding  1,000  shares  ; 
qualification,  one  share.    Registered  office,  20,  Copthall  Avenue,  E.C, 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Mirfleld    <;aniyre    and    Electric   Works,    Ltd.   (ll'.t.6o4).— 

Mortgage  dated  May  1st,  l'.H2.  to  secure  £4.10,  charged  on  freehold  land,  motor 
garage  and  electric  works  at  Easthorpe,  Mirfield,  Yorks.  Holders:  Rev.  B. 
Wilson;  and  E.  B.  Wilson,  Mirfield. 

Peto  &  Radford,  Ltd.  (7'.»,7til).— Return  dated  April  3utb, 
filed  May  1st,  1912.  Capital  £40,000  in  il  shares.  34,000  shares  taken  up. 
£4,850  paid.    £'29,150  considered  as  paid.    Mortgages  and  charges  :  Nil. 

Metallic,  Ltd.  (lUt,9i;0.— Particulars  of  £20,000  second  deben- 
tures, createa  March  22nd,  and  secured  l>y  trust  deed  dated  April  12ih,  1912, 
filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Consolidation)  .\ct,  1908,  the 
whole  amount  beinu  now  issued.  Property  charged  :  Land  at  Osmaston,  Derby 
(subject  to  prior  charges),  and  company's  other  assets,  except  uncalled  capital. 
Trustees  :  W.  Jaggnrd  and  R.  C.  J.  Goodrich. 

Hon;?  Kong:  Trunnvay    Co.,  Ltd.  (7."i,486).— A   memorandum 

of  satislaction  to  the  extent  cf  £.SX)  on  March  !^th,  19J3,  and  to  the  extent  of 
i.a,'J0O  on  April  12th,  1919,  of  mortgage  dated  Ju.y  1st,  19C.S,  securing  £195,000, 
has  been  filed. 

31.  K.  Itobinson  Jt  Co.,  Ltd.  (121.1)25).— Mortg-ase  on  lease- 
hold land  with  buildings  thereon  in  Ciey  btreet  and  W  barf  Street,  Openshaw, 
Lanes.,  dated  May  Sili,  1912,  to  secure  all  moneys  due,  or  to  become  due,  from 
company  to  National  Provincial  Bitiik  of  England,  Ltd.,  15,  Bisbopsgnte,  E.C, 

Sheerness  and  l)i>trict  Electric  Power  and  Traction  Co., 

Ltd.  (05,749).— Issue  on  May  UUh,  1912,  of  £3,400  debentures,  part  of  a  series  of 
which  particulars  have  already  been  tiled. 

Caiui>bell  A:  Isherwood,  Ltd.  (97,971).— A  memorandum  of 
satisfaction  in  full   on  June  8rd,  1912,  of  debentures  dated  Jime  17th,  190S, 

securing  £4tXi,  has  been  tiled. 

Novelty  Construction  Co.,  Ltd.— (Debenture,  dated  May  31st. 
1912,  to  secure  £91",  charged  on  the  company's  undertaking  and  property, 
present  and  future,  tncludiug  uncalled  and  unpaid  capital.  Holder,  J.  S. 
Uecht,  Sphere  Engineering  Works,  St,  Albans. 

Acton  Lamp  Co.,  Ltd.  (110,486").— Issue  on  May  22nd,  1912, 
of  £400  dcboUtUrbs,  jpiVrt  ot  A  Berios  Of  wbith  rdtticnlarg  bkre  klteady  been 
filed, 
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CITY    NOTES. 


Alnminium   Corporation,  Ltd. 

In  their  report  for  the  12  months  ending  December  3lst,  1!»11,  the 
directors  say  that  the  period  covered  by  the  accounts  was  one  of 
unexampled  depression  in  the  price  of  metal.  The  loss  shown  on 
the  year's  working  is  due  to  circumstances  which  could  not  have 
been  anticipated.  [It  appears  from  the  balance-sheet  that  the  loss 
on  trading  account  was  £  1,786. — Editors.]  There  appears  to  be  ever7 
prospect  of  the  present  improved  market  price  of  aluminium  being 
maintained,  and  the  directors  look  forward  with  confidence  to  the 
company's  future.  On  completion  of  the  Eigiau  Dam  in  March, 
1911,  it  was  found  necessary  to  empty  the  Lake  and  render  the 
inside  of  the  walls  with  concrete.  This  extra  work  was  not  com- 
pleted until  August  last,  and  active  operations  could  not  be  re- 
sumed until  the  Lake  refilled  in  November,  1911.  It  will  thus  be 
seen  that  the  company  practically  had  only  two  full  working 
months  in  the  whole  year.  Serious  difficulties  have  also  been 
experienced  with  the  plant  installed  by  the  old  company  at  the 
Wallsend  Carbon  Works,  and  after  much  consideration  it  was 
decided  to  remove  these  works  to  Dolgarrog.  The  directors  report 
that  the  chairman  of  the  company  has  agreed  to  advance  upon 
second  mortgage  a  sum  suflBcient  to  enable  this  programme  to  be 
completed,  and  further  economies  should  result  therefrom.  The 
works  have  been  maintained  in  a  high  state  of  eflBciency  out  of 
revenue,  and  it  has  not  been  deemed  necessary,  in  the  present 
accounts,  to  make  any  provision  for  depreciation.  In  order  to 
comply  with  certain  conditions  of  the  scheme  of  reconstruction,  an 
extraordinary  general  meeting  has  been  convened,  and  will  be  held 
immediately  after  the  close  of  the  annual  meeting  (June  24th,  at 
Salisbury  House,  E.G.),  for  the  purpose  of  passing  the  necessary 
formal  resolution  to  enable  the  balance  of  the  preference  shares 
(750  fully  paid)  to  be  converted  into  preference  stock. 

Messrs.  E.  Manville,  W.  C.  Stennett  and  A.  W.  Wylie  have  retired 
from  the  board,  and  it  is  not  proposed  at  the  moment  to  fill  the 
vacancies  caused  thereby.  The  remaining  directors  are  :  K.  M. 
Clark,  S.  G.  Bibby,  R.  Lawson  and  G.  T.  Moody. 


Prospectus. — The  Letters  Patmt  Insurance  Co.,  Ltd. — 
The  subscription  list  of  this  company  will  close  on  Monday  next 
for  town,  and  on  Thursday  next  for  country  and  abroad.  An 
abstract  of  the  prospectus  will  be  found  in  our  advertisement 
pages  to-day.  It  offers  125,000  0  per  cent,  cumulative  part 
preference  shares  of  £1  each,  2,000  6  per  cent,  ditto  of  £50  each, 
and  225,000  ordinary  shares  of  £1  each,  all  at  par.  Subscribers 
for  preference  shares  will  be  entitled  to  apply  for  one  ordinary 
share  per  £  1  share  value  taken  up.  The  company  has  been  formed  to 
undertake  insurances  to  cover  the  liability  of  patentees  and  others, 
so  far  as  the  law  allows,  of  the  costs  and  expenses  of  prosecuting 
and  defending  actions  in  connection  with  letters  patent,  designs, 
trade  marks,  and  other  monopolies,  including  any  damages 
awarded  against  defendants  in  such  actions.  It  is  intended  to 
issue  policies  not  only  to  patentees  but  also  to  licensees.  In 
addition  to  the  directorate,  there  is  a  strong  advisory  council  of 
experts,  including  Mr.  Frank  Bailey,  Mr.  James  Swinburne,  and 
Prof.  W.  C.  Unwin.  Provisional  offers  have  been  made  by  Lloyd's 
Underwriters  to  re-insure  a  large  proportion  of  the  risks. 

India-Rubber.  Gutta-PercLa  and  Telegraph  Works 

€0.5  Ltd. — The  half-yearly  meeting  is  called  for  June  25th,  at 
11.30  a.m.,  at  106,  Cannon  Street,  E.G.,  and  sanction  will  then  be 
asked  to  the  payment  on  July  1st  of  the  half-yearly  preference  divi- 
dend of  .53  per  share,  less  income-tax,  due  July  1st,  at  the  rate  of  5  per 
cent,  per  annum.  The  board  announce  that  they  have  decided  not  to 
pay  on  this  occasion  an  interim  dividend  on  the  ordinary  shares. 
The  circular  reads:  "It  is  in  the  opinion  of  the  board,  impossible 
at  this  period  to  estiniate  with  any  exactitude  what  profits  will  be 
earned  at  the  end  of  the  financial  year.  The  recent  coal  strike  has 
thrown  a  considerable  additional  expense  on  the  company,  and  the 
present  disturbance  in  the  labour  market  is  causing  anxiety. 
Under  these  circumstances,  the  board  feel  that  it  is  advisable  in  the 
interest  of  the  business  to  adopt  a  conservative  attitude." 

Hankow  Power  and  Light  Co.,   Ltd. — The  annual 

meeting  of  the  above  company  was  held  on  Tuesday  at  the  offices, 
21,  Ironmonger  Lane,  Cheapside.  A  representative  of  the  Elec- 
trical Review  was  informed  that  the  proceedings  were  private, 
and  a  request  for  a  copy  of  the  annual  report  was  refused. 

Sunderland  District  Tramways,  Ltd. — Meetings  of 

the  prior  lien  bond  and  debenture-holders,  also  of  persons,  firms  and 
others  entitled  to  the  benefit  of  a  char ije  dated  December  14th,  l!i06, 
have  been  called  for  June  25th,  under  direction  of  the  Court,  to  con- 
sider a  proposed  scheme  of  arrangement  between  the  company  and 
the  foregoing. 

Barnsley  and  District  Electric  Tramways  Co..  Ltd. 

— The  directors  have  declared  a  dividend  of  2  per  cent,  on  the 
ordinary  shares.  The  revenue  was  £9,900  (an  increase  of  £159), 
and  the  expenses  £7,422,  the  divisible  balance  being  £2,596. 

ViiUan  Boiler  and  (lieneral  Insurance  Co.,  Ltd. — 

The  directors  have  declareu  an  interim  dividend  of  4s  6d.  per  share. 

Provincial  Tramways  Co.,  Ltd. — An  interim  dividend 

of  8d.  per  share  (less  income-tax)  on  the  ordinary  shares  for  the 
half-year,  is  announced 


Globe  Telegraph  and  Trust  Co.,  Ltd. — The  directors 

report  that  the  net  revenue  for  the  year,  after  deduction  of  expenses, 
amounts  to  £210,472  and  makes,  with  £28,532  brought  forward, 
£239,005.  From  this  amount  there  has  been  distributed  the  sum 
of  £131,085  in  interim  dividends,  leaving  an  available  balance  of 
£107,919.  The  directors  now  recommend  the  payment  of  the 
following  final  dividends,  viz.  :  3s.  per  share,  less  income-tax,  on 
the  preference  shares,  making,  with  previous  distributions,  a  total 
dividend  for  the  year  on  those  shares  at  the  rate  of  6  per  cent,  per 
annum,  less  income-tax  ;  and  6s.  per  share  net  on  the  ordinary 
shares,  making,  with  previous  distributions,  a  dividend  on  these 
shares  at  the  rate  of  6  per  cent,  net  for  the  year.  These  dividends 
will  absorb  £79,922  and  leave  a  balance  of  £27,997  to  be  carried 
forward.  During  the  year  1,000  shares  of  £10  each  in  the  Direct 
United  States  Cable  Co.  have  been  sold  ;  and  the  proceeds  have  been 
invested  in  shares  of  the  Mackay  Companies,  and  the  Telegraph 
Construction  and  Maintenance  Co.,  Ltd.  The  Right  Hon.  Viscount 
Middleton  has  been  appointed  a  director  to  fill  the  vacancy  created 
by  the  death  of  the  Marquis  of  Tweeddale. 

Yorkshire  (West  Riding)  Electric  Tramways  Co., 

Ltd. — The  direotors  have  declared,  out  of  the  profits  for  the  half- 
year  ending  30th  inst.,  an  interim  dividend  at  the  rate  of  3  per  cent, 
per  annum  (less  income-tax)  on  the  6  per  cent,  cumulative  prefer- 
ence shares. 

Direct  I  nited  States  Cable  Co..  Ltd. — The  directors 

have  issued  the  accounts  for  the  nine  months  ended  March  31  fat, 
1912,  at  which  date  it  has  been  decided  to  close  the  company's 
financial  year  to  coincide  with  the  lease  of  the  cables  to  the 
Western  Union  Telegraph  Co.,  which  has  been  duly  completed,  and 
is  for  99  years  from  April  1st,  1911.  The  accounts  differ  in  form 
from  those  that  have  hitherto  been  published,  as  they  cover  the 
period  during  which  the  lease  above  referred  to  has  first  become 
operative.  It  will  be  observed  that  after  payment  of  a  dividend  at 
the  rate  of  4  per  cent,  per  annum,  and  a  bonus  at  the  rate  of  1  per 
cent,  per  annum  for  the  nine  months  to  March  3l8t,  1912,  a  surplus 
of  revenue  remains  of  £7.400,  which  has  been  credited  to  the 
reserve  fund  account.  The  reserve  fund  account  shows  a  balance  of 
£509,128,  as  compared  with  £512,323  at  June  30th,  1911,  adecrease 
of  £3,195,  which  is  accounted  for  by  expenses  in  connection  with 
the  lease  above  referred  to.  During  the  nine  months  covered  by 
the  accounts,  the  expenses  of  maintaining  the  cables  were  normal, 
but  the  directors  regret  to  state  that  the  main  cable  has  been  inter- 
rupted in  deep  water  in  mid- Atlantic.  The  cable  ship  Fdraday  left 
London  at  the  latter  end  of  May  for  the  position,  and  is  now 
engaged  upon  the  repair  thereof.  The  main  cable  was  also  recently 
crushed  off  the  Newfoundland  shore  through  an  iceberg  settling 
upon  it,  but  it  has  now  been  repaired. 

Stock  Exchange  IVotices. —  Applications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotation  to — 

Alabama  Traction,  Light  and  Power  Co.,  Ltd.— Scrip,  fully  and  partly  paid 
for  $6,000,000  5  per  cent,  first  mortgage  50-year  gold  bonds. 

New  York  Telephone  Co.— Scrip,  fully  and  partly  paid,  for  a  further  issue  of 
^1,750,000  4 J  per  cent,  first  and  general  mortgage  30-year  bonds  (London 
issue). 

To  appoint  a  special  settling  day  in  : — 

River  Plate  Electricity  Co.,  Ltd  — Fifrther  issue  of  30,000  ordinary  shares  of 
.£1  each  (issued  at  £1  per  share  premium),  5s.  capital  paid  (Nos.  119,994  to 
120,500  and  120,508  to  150,000). 

And  to  allow  the  following  securities  to  be  quoted  in  the  Oflacial 
List  :  — 

Marconi's  Wireless  Telegraph  Co.,  Ltd.— Further  issue  of  250,000  ordinary 
shares  of  ^£1  each,  fully  paid  (Nos.  750,001  to  1,000,000).  (Renewed  appli- 
cation.) 

The  Committee  have  orderea  the  undermentioned  securities  to  be 
quoted  in  the  Official  List : — 

Cuban  Telephone  Co.— £155,000  additional  5  per  cent,  first  mortgage 
convertible  bonds  (Nos.  8,914  to  10,000  and  10,601  to  12,013  of  £100.  and  13.637  to 
13,886  of  £20  each). 

United  Electric  Tramways  of  Monte  Video,  Ltd.— £100,000  additional  5  per 
cent,  first  debenture  stock, 

J.  (i.  White  &  Co..  Ltd.— The  report  states  that  the 
results  of  the  business  show  a  net  profit  on  the  year's  trading  to 
February  29th  of  £87,106.  According  to  the  Financier,  the  return 
of  interest  and  dividends  on  investments  during  the  year  was  equal 
to  65  per  cent,  on  the  amount  of  the  valuation.  A  further  £25,000 
is  allocated  out  of  profits  to  the  special  dividend  equalisation 
reserve,  making  this  reserve  now  £10,000.  The  directors  recom- 
mend a  dividend  of  12  per  cent,  p/^r  annum  on  both  classes  of  shares, 
and,  in  addition,  an  extra  dividend  of  10s.  per  share  on  the  ordinary 
shares.  The  balance  to  the  credit  of  profit  and  loss,  after  bringing 
in  £19,812  from  the  previous  account,  deducting  the  interim 
dividend  paid  on  the  preferred  and  ordinary  shares  at  January  1st, 
1912,  and  making  provision  for  percentages  due  to  directors  and 
staff,  is  £SH, 212.  Thissum  the  directors  recommend  should  be  dealt 
with  in  the  following  manner  :  Dividend  of  6  per  cent.,  less  income- 
tax,  on  cumulative  preferred  shares  for  the  half-year  to  February 
29th  (making  12  per  cent,  for  the  year),  £9,000  ;  in  payment  of  a 
dividend  of  6  per  cent.,  less  income-tax.  on  the  ordinary  shares  for 
the  half-year  to  February  29th  (making  12  per  cent,  for  the  year), 
£3,000  ;  in  payment  of  an  extra  dividend  of  10s.  per  share,  less 
income-tax,  on  the  ordinary  share  capital  for  the  year,  £25,000  ;  to  • 
special  reserve  for  equalisation  of  dividends,  £25,000  ;  leaving  to 
be  carriedrforward  £21,2ll 
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The  B.E.T.  Report. 

A  PEursAi.  of  the  report  and  accounts  of  the  British  Electric 
Traction  Co.,  Ltd.,  for  the  financial  year  ended  March  'Mat  last  in 
unlikely  to  afford  much  encouragement  to  the  stockholders  rank- 
ing- after  thope  comprising  the  cumulative  preference  category, 
though  there  art;  indications  of  improvement. 

According   to   the  report,  the  "  gross   profit "  for  the  year  was 
£195,040,  but  at  its  best  the  phrase  gross  profit  is  from  a  practical 
point  of  view  more  or  less  useless.     Here  its  use  is  incorrect  and 
misleading.     Let  us  arrive  with  as   little  preamble  as  possible  at 
the  real  profit  or  result  of  the  revenue  operations  of  the  year.     The 
sum  mentioned  merely  represents  the  total  amount  standing  at  the 
credit  of  the  revenue  account  for  the   period,  and   is  composed  of 
dividends  and   interest  on   investments,  £lt;9,0!»2  ;   net   profit   on 
working  of  undertakings,  £7,958  ;    interest  on   loans  and  deposits, 
£3,218  :   and  sundry  profits  and  fees,  £14,771.     In   previous   years 
the  revenue  from  dividends  on  shares,  interest  on  debentures,  and 
interest  on   consols,   has   been    shown  separately  ;  but   for   some 
reason  which  requires  explanation,  these  items  are  this  year  shown 
in  one  sum  under  the  title  of   dividends  and  interest  on   invest- 
ments, which  collectively  shows  a  substantial  improvement,  as  also 
does  the  result  of  the  working  of  the  undertakings  when  compared 
with   the  previous  year's   figures.     On   the    other   hand,   sundry 
interest  on  loans  and   deposits  show   a  decrease   of   over  £8,000, 
whilst  sundry  profits  and  fees  are  about  £1,200  better  at  £14,771. 
We   should   advise    the    company   to    revert   to   the    practir^e  of 
showing  separately  the  revenue   from  the   different   sources   indi- 
cated, and  in  future  to  give  some  reasonable  detail  of  the  composi- 
tion of  sundry  profits  and  fees. 

£19,063  is  debited  against  revenue  in  respect  of  management  and 
general  expenses,  income-tax  and  contributions  to  superannuation 
fund,  whilst  debenture  interest  absorbs  £92,799.  £23,292  has  been 
written  off  expenditure  on  surveys  and  negotiations,  stock  and  office 
furniture,  so  that  the  profit  for  the  year  is  about  £59,885,  as  against 
some  £46,000  for  the  previous  year.  Adding  to  that  sum  £10,831 
brought  forward  from  the  previous  year,  we  have  a  credit  balance 
of  £70,717,  of  which  there  is  reserved  for — 


Investments  and  undertakings 
Debtors     ... 

Undertakings  worked  by  the  company 
Buildings 


,  £25,000 

.       7,500 

3,000 

250 

£35,750 


The  satisfaction  of  the  cumulative  preference  dividend  claims 
£24,215,  so  that  there  is  a  resulting  credit  balance  of  £10,751, 
which  is  carried  forward,  the  stock-holders  coming  after  the 
cumulative  preference  holders  deriving  but  cold  comfort. 

The  investments  stand  in  the  balance-sheet  at  £5,178,440  ;  but 
there  does  not  appear  to  be  any  record  as  to  whether  this  repre- 
sents cost  or  otherwise.  The  expenditure  on  the  undertakings  at 
Brighton  and  Shoreham,  Barrow  and  Mumbles,  worked  by  the 
company,  appear  less,  £21,500  for  reserve,  at  £140,395,  which 
with  the  investment  book  values  totals  £5,318,835.  For  the  first 
time  the  net  accumulated  reserve  (little  of  which  relatively 
appears  to  be  the  product  of  allocation  from  profit  and  loss  account) 
which,  according  to  the  previous  report,  stood  at  £666,321,  and 
which  was  previously  shown  on  the  liabilities  side  of  the  balance- 
sheet,  is  now  exhibited  as  in  reduction  of  the  £5,318,83.")  to  which 
we  have  made  allusion. 

The  reserve,  however,  has  suffered  some  serious  fluctuations 
during  the  period  represented  by  the  accounts.  As  we  have  stated, 
it  had  swollen  to  £666,331  at  the  last  account,  and  it  was 
augmented  at  March  31st,  1912,  by  an  appropriation  from  revenue 
of  £25,00u.  It  has  been  further  increased  by  £2,831,  being  profit 
on  sale  of  investments,  and  by  £1,323  being  difference  between 
nominal  amount  and  purchase  price  of  debenture  stocks  purchased 
during  the  year  and  cancelled,  the  additions  bringing  it  up  to 
£095,487  ;  but  in  the  meantime  it  has  been  adversely  affected  by  a 
reduction  of  £71,754,  £11,118  being  due  to  loss  on  sale  of  consols  ; 
investments  written  down  by  reason  of  reductions  of  capital 
accounting  for  £59,805 — £36,671  of  which  is  attributed  to  the 
Brush  Co.  ;  £706,  representing  cost  of  participations  in  syndicates, 
having  been  written  off  ;  and  sundry  adjustments  amounting  to 
£124,  so  that  the  total  reserve  at  the  end  of  the  year,  which  is  now 
shown  in  reduction  of  investments  and  undertakings,  is  £623,732. 

Investments  standing  at  £3,659,861  were  revenue-earning  during 
the  period,  but  others  representing  £1,518,579  did  not  yield  any 
return  in  respect  of  the  financial  year. 

There  are  uncalled  liabilities  on  the  investments  amounting  to 
£132,568,  which  sum  is  shown  as  a  footnote  to  Schedule  I  ;  but 
this  should  also  have  appeared  on  the  face  of  the  balance-sheet 
indented,  as  we  have  pointed  out  on  several  previous  occasions. 

Buildings  and  freehold  land — Electrical  Federation  OflBces, 
Kingsway— less  a  reserve  of  £4,250,  are  stated  at  £43,246,  and  there 
is  nothing  of  particular  moment  until  we  arrive  at  sundry  debtors 
and  debit  balances,  which  figure,  less  a  reserve  of  £43,240  at 
£216,443,  against  £247,997  at  March  Slst,  1911.  This  indebtedness 
is  very  large,  and  if  any  portion  of  it  is  in  respect  of  dividends  and 
interest  due  by  the  Associated  Companies  to  the  B.E.T.,  such  portion 
should  be  separately  shown — otherwise  it  would  appear  to  require 
drastic  treatment.  During  the  year  the  Brush  Co.  would  seem  to 
have  increased  its  debt  to  the  company  by  about  £17,000,  as  com- 
pared with  the  record  for  1910-11.  There  are  no  indications  in 
Schedule  V  of  the  nature  of  the  indebtedness  in  each  case,  which 
seriously  discounts,  for  all  practical  purposes,  the  value  of  the 
schedule.  Before  leaving  the  credit  side  of  the  balance-sheet,  we 
may  refer  to  an  item  of  stock  of  cars,  equipments,  and  general 
stores,  which  appeared  in  the  balance-sheet  as  at  March  Slat,  1911, 
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at  £15,623.  less  a  reserve  of  £7,000,  net  £8,623.  There  is  no  it«m 
of  stocks  of  cars,  <i:c.,  in  the  balance-sheet  under  review  ;  but  there 
has  been  written  off  the  stock  account  the  sum  of  £1,54'.'.  The 
accounts  might  have  shown  what  this  stock  reali.«ed,  and  whether 
the  amount  of  JB7,00o  previously  reserved  is  wholly,  or  if  only 
partially  to  what  extent,  an  actual  loss  to  the  company,  or 
whether  the  realisation  of  the  asset  has  resulted  in  a  profit. 

For  the  first  time  we  have  the  issued  capital  of  the  company 
shown  in  the  new  form  in  accordance  with  the  agreed  rearrange- 
ment, totalling  £2,947,380.  The  debenture  debt  is  still  heavy,  at 
an  amount  exceeding  1,'  millions,  and  we  should  urge  upon  the 
company  the  desirability  of  reducing  this  loan  debt  substantially 
during  the  next  few  years,  which,  doubtless,  would  have  the  effect 
of  improving  the  position  and  prospects  of  the  capital  stockholders. 
Sundry  creditors  and  credit  balances  stand  at  the  large  sum  of 
£62,757,  as  against  £13,267  at  March  3l3t,  191 1,  which  necessitates 
some  explanat'on,  the  interest  on  the  deh»enture  stocks  accrued  to 
date,  which  is,  of  course,  a  liability,  and  which  is  shown  at  £44,566, 
calling  for  no  particular  observation. 

The  £266,371  non-interest  bearing  income  certificates  (which  are 
redeemable  out  of  profits  only)  are  shown  properly  on  the  face  of 
the  balance-sheet,  indented  ;  but  as  to  when  they  are  likely  to  be 
liquidated  would  appear  to  be  somewhat  remote. 

A  critical  review  of  the  accounts  only  serves  to  confirm  a  pre- 
viously expressed  view  that  the  remedy  for  the  position  of  the 
B.E.T.  does  not  consist  of  a  rearrangement  of  capital,  such  as  that 
to  which  assent  and  effect  have  been  given,  but  in  a  drastic  reduc- 
tion. 

That  the  Associated  Companies  have  made  progress  during  the 
year  is  obvious,  inasmuch  as  the  dividend  and  interest  received  by 
the  B.E.T.  are  greater  by  about  £35,00f>,  whilst  the  receipts  of  these 
companies,  as  compared  with  1910,  show  an  improvement. 

As  we  have  previously  pointed  out,  some  of  the  schedules  accom- 
panying the  report  and  accounts  require  considerable  amplification 
before  they  can  be  of  service  to  stockholders  and  investors. 

For  instance,  take  Schedule  I  of  Investments  and  Undertakings, 
we  have  merely  the  name  of  the  undertaking,  nominal  amount 
held  by  the  B.E.T.  Co.,  and  the  amount  at  which  the  securities  stand 
in  the  books  of  the  company.  There  does  not  appear  to  be  anything 
showing  whether  and  how  much  of  the  investment  consists  of 
ordinary  or  preference  shares,  debentures  or  debenture  stock,  whether 
at  cost,  or  what.  The  statement  requires  considerable  dissection  to 
render  it  of  practical  service  and  interest.  Again,  Schedule  IV, 
which  shows  the  "  amounts  set  aside  by  Associated  Companies  for 
depreciation  and  other  reserve  funds  including  balance  of  profit 
carried  forward'"  is  of  little  value:  the  balances  of  profit  carried 
forward  should  be  distinctly  exhibited. 


EdiiiaDdsoii's  Electricity  Corporatiou,  Ltd. 

The  directors  have  submitted  to  the  shareholders  a  scheme  for 
adjusting  the  capital  account,  so  as  to  enable  them  to  resume  the 
payment  of  dividends  on  the  preference  shares.  The  scheme  has 
been  submitted  to,  and  approved  by,  some  of  the  largest  holders  of 
preference  and  ordinary  shares. 

A  circular  issued  under  date  June  14th  explains  the  proposals 
briefly  as  follows  : — 

"1.  To  reduce  the  paid  up  capital  by  £160,000  by  writing  £l'  per 
share  off  the  80,000  ordinary  shares  of  £5  each. 

"2.  To  split  the  existing  80,000  6  per  cent,  cumulative  preference 
shares  of  £5  each  into  40,000  6  per  cent,  cumulative  preference 
shares  of  £5  each  and  40.000  6  per  cent,  cumulative  preference 
shares  of  £5  each  and  40,000  6  per  cent,  non-cumulative  preference 
shares  of  £5  each,  the  cumulative  preference  shares  to  rank  for 
dividend  ahead  of  the  non-cumulative  preference  shares  until  the 
latter  have  received  their  full  6  per  cent,  dividend  for  two  successive 
years,  when  the  non-cumulative  dividend  will  become  cumulative, 
and  both  classes  of  shares  will  rank  pari  yw.v.vw,  and  be  consolidated 
into  a  single  class  as  at  present. 

"  3.  To  attach  to  both  classes  of  preference  shares  the  right  to 
participate  in  further  profits  with  the  ordinary  shares  to  the  extent 
of  \  per  cent,  for  every  1  per  cent,  paid  on  the  ordinary  shares,  up 
to  a  maximum  of  7  per  cent,  inclusive  of  the  fixed  6  per  cent, 
dividend. 

"4.  To  cancel  the  arrears  of  cumulative  preferential  dividends, 
amounting  at  March  31st  last  to  £132,000. 

"The  directors  have  made  a  valuation  of  the  assets  of  the  company 
as  shown  in  the  last  published  accounts,  and  assuming  the  com- 
pany's unsecured  investments  in  the  various  subsidiary  companies 
require  to  yield  a  return  of  5  per  cent,  in  order  to  justify  a  par 
value  being  placed  on  them,  they  find  that  on  the  basis  of  the 
revenue  for  the  past  year  these  investments  show  a  deficiency  in 
capital  value  of  over  £700,000:  or,  in  other  words,  that  is  the 
amount  of  capital  yielding  no  return  for  the  year  1911-12.  It  is 
not  suggested  that  the  whole  of  this  capital  is  lost,  but  after  allow- 
ing for  appreciation  in  capital  value  to  the  extent  of  £200.000  as 
the  result  of  further  progress,  there  is  still  a  deficiency  of  over 
£500,000,  and  the  existing  reserves,  the  profit  balance  for  the  past 
year,  and  the  £160,000  by  which  it  is  proposed  to  write  down  the 
ordinary  share  capital,  approximately  make  up  this  figure.  The 
directors  believe  that  the  majority  of  the  shareholders  will  prefer 
to  deal  with  the  above  situation  by  reducing  the  ordinary  share 
capital  by  £2  per  share,  which  they  are  satisfied  is  sufficient  to 
fully  provide  for  permanent  loss  of  capital,  rather  than  to  adopt 
the  alternative  course  of  indefinitely  postponing  the  payment  of 
dividends.  In  the  opinion  of  the  directors,  the  loss  of  capital 
should  be  entirely  borne  by  the  ordinary  shareholders,  but  having 
regard  to  its  magnitude,  and  to  the  fact  that  it  is  equally,  and 
indeed  primarily,  in  the  interests  of  the  preference  shareholdera 
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that  the  present  unsatisfactory  position  should  be  adjusted,  they 
feel  that  the  latter  may  fairly  be  asked  to  contribute  to  the  solution 
of  the  difficulty  by  forejifoingr  their  arrears  of  cumulative  pre- 
ferential dividends  and  part  of  their  future  cumulative  preferential 
rio^hts  in  consideration  of  the  participatinjf  rights  which  it  is 
proposed  to  concede  to  them. 

"  The  directors  estimate  that,  after  meeting  interest  and  sinking 
fund  on  the  debenture  stocks,  the  available  surplus  of  profits  for 
the  current  year  will  be  from  £18,000  to  £20,000,  but  with  some 
£10,000  to  £12,000  of  the  profits  in  the  form  of  trading  profits, 
derived  largely  from  companies  in  which  this  company  holds  the 
whole  or  the  greater  part  of  the  ordinary  share  capital,  and  in  part 
represented  by  the  paper  of  such  companies,  the  directors  feel  that 
they  are  unlikely  to  be  justified  in  distributing  more,  than  £12.000 
in  respect  of  the  current  year.  This  will  suffice  to  pay  a  6  per  cent, 
dividend  on  £200,000  of  capital,  and  they,  therefore,  propose  that 
the  existing  £400,000  of  preference  share  capital  should  be  split 
into  two  amounts  of  £200,000,  one  carrying  a  6  per  cent,  cumula- 
tive preferential  dividend,  the  other  a  6  per  cent,  preferential 
dividend  temporarily  non-cumulative  until  the  full  G  per  cent, 
dividend  has  been  paid  on  such  shares  for  two  years  in  succession. 
The  directors  are  advised  that  this  splitting  of  the  existing 
preference  shares  will  tend  slightly  to  enhance  tkeir  market  value, 
since  the  new  cumulative  preference  shares,  with  the  dividend 
assured,  should  immediately  command  a  good  price.  With 
reference  to  the  participating  rights  which  it  is  proposed  to  attach 
to  both  classes  of  preference  shares,  the  directors  believe  that  it  is 
better  to  give  the  preference  shareholders  a  further  permanent 
participation  in  the  profits  of  the  company,  rather  than 
to  attempt  to  deal  with  arrears  of  cumulative  preferential 
dividends  by  issuing  funded  dividend  certificates.  The  value 
of  the  participating  rights  may  appear  somewhat  remote 
at  the  moment,  but  any  other  advantage  which  it  is 
possible  to  offer  to  the  preference  shareholders  as  compensation  for 
the  sacrifice  they  are  asked  to  make,  must  necessarily  be  equally 
remote.  Under  the  scheme,  the  first  £24,000  per  annum  of  avail- 
able profits  will  go  to  the  preference  shareholders,  as  at  present, 
whilst  ultimately  they  will  be  entitled  to  an  additional  £4,000  per 
annum.  The  company's  legal  advisers  recommend  that  advantage 
should  be  taken  of  the  present  opportunity  to  bring  the  articles 
of  association  up  to  date,  and  accordingly  the  accompanying  notices 
of  meetings  to  pass  the  resolutions  necessary  to  give  effect  to  the 
above  scheme,  also  embody  the  resolutions  for  this  purpose.  One 
of  the  proposed  alterations  of  the  articles  provides  for  an  increase 
of  the  directors'  remuneration." 

Meetings  of  the  different  classes  of  holders  are  called  for  Tuesday 
next,  June  25th. 


United  Electric  Tramways  of  Monte  Yidoo,  Ltd. 

Me.  G.  a.  Touche  presided  at  the  annual  meeting  held  at 
Winchester  House,  E.G.,  on  14th  inst.  In  moving  the  adoption  of 
the  report  (see  Elec.  Rev.,  page  976),  he  said  that  the  year  had 
been  one  of  much  activity  and  some  anxiety.  Important  develop- 
ments have  been  carried  out,  but  they  had  had  to  contend  with 
unusual  difficulties.  The  strike  in  Monte  Video  affected  all  the 
tramways  in  the  city,  and  the  coal  strike  in  England  affected  them 
because  the  company  got  its  coal  supplies  here.  They  had  now 
provided  the  remainder  of  the  cost  of  construction  of  the  line  to 
M'ildonado,  and  the  greater  part  of  the  cost  of  the  extension  of  the 
Cjlon  line.  This  extension  was  now  practically  completed,  and 
should  be  ready  for  service  sliortly.  The  extension  of  the  Colon 
line  completed  the  lines  which  they  were  required,  under  their  con- 
cessions, to  construct.  They  had  in  view,  therefore,  some  cessation 
of  expenditure,  at  least  for  the  present,  on  new  lines.  But  expendi- 
ture on  permanent  way  had  not  come  to  an  end.  Like  other  tram- 
ways, they  were  obliged  to  pave  and  maintain  the  roadway  between, 
and  for  a  certain  distance  on  each  side  of,  the  tracks.  A  good  deal 
of  expenditure  would  still  have  to  be  met  when  streets,  at  present 
xinpaved,  were  paved,  or  when  streets  already  paved  were  repaved 
with  a  more  expensive  form  of  paving  than  was  in  use  at  present, 
such  as  asphalte  m  place  of  cobble  or  setts.  The  Municipality  of 
Monte  Video  were  as  present  contracting  for  the  asphalting  of  a 
number  of  streets  occupied  by  the  company's  lines.  Other  immediate 
expenditure  would  be  on  the  construction  of  the  new  office  building?, 
and  on  the  provision  of  the  additional  25  cars  mentioned  in  the 
report.  An  order  for  these  had  recently  been  placed.  They  were 
to  be  delivered  in  time  for  the  next  summer  season.  When  the  25 
additional  cars  came  into  service  there  would  be  a  total  of  ;^13cars 
and  trailers  available.  The  extension  of  the  lines  and  the  increased 
number  of  cars  in  service  almost  necessarily  pointed  to  an  extension 
of  the  power  plant.  It  might  be  necessary  to  construct  sub-stations 
for  the  supply  of  some  of  the  outlying  districts.  The  whole 
question  was  now  under  consideration.  The  unissued  share  and 
debenture  capital  of  the  company  amounted  to  £250,000.  This 
should  provide  for  all  visible  prospective  capital  requirements.  It 
might  be  necessary  to  issue  a  portion  of  this  unissued  capital  during 
the  current  year.  -As  regards  maintenance,  in  the  limits  of  the  old 
city,  where  the  traffics  were  heaviest,  it  was  natural  that  some  of  the 
tracks  should  be  showing  signs  of  wear.  The  first  lines  were 
opened  in  the  year  1906.  As  some  of  the  streets  were  being  repaved 
by  the  municipality,  they  would  take  the  opportunity  of  relaying 
the  rails  where  the  roadways  were  opened  up.  The  results 
for  the  financial  year  of  La  Sociedad  Commercial  de  Monte 
Video,  to  October  .Slst,  1911,  were  satisfactory  in  view 
of  the  adverse  conditions  under  which  they  had  been  obtained. 
There  had  been  exceptionally  bad  weather  throughout  the  year, 
(220    days),     including     more     than     half     the     Sundays     and 


public  holidays.  They  had  no  summer  whatever,  while  the  winter 
was  one  of  the  severest  within  recollection.  The  traffic  receipts 
for  the  year,  however,  showed  an  increase.  The  receipts  were 
£29.s,r)5;{,  as  compared  with  £279,1190  during  the  previous  year  ; 
that  was  an  increase  of  £18,563,  or  over  (ij  per  cent.  The  loss  in 
traffics  during  the  strike  period  was  about  £8,500.  The  passengers' 
carried  during  the  year  numbered  34,662,138,  as  against  32,474,355, 
an  increase  of  2,187,783.  The  working  expenses  showed  an  increase 
of  i'Ol  per  cent. — 5663  per  cent.,  as  compared  with  55'62  per  cent. 
The  expenses  were  increased  by  approximately  £5,553,  as  a  result  i 
of  the  increased  rates  of  wages  granted  by  the  company  and  bonuses  | 
to  loyal  employes.  Coal  cost  on  an  average  4s.  lOjd.  per  ton  more 
than  in  the  previous  year.  As  the  coal  consumed  was  12,661  tons, 
this  increase  in  price  accounted  for  a  further  additional  charge  of 
£3,086,  These  increases  by  themselves,  amounting  to  £8,639,  were 
about  2  "89  per  cent,  of  the  gross  receipts,  yet  the  actual  increase  in 
expenses  was  only  101  percent.  This  showed  that,  apart  from  the 
special  items  mentioned,  the  record  of  previous  years  had  been 
maintained.  For  the  first  six  months  of  the  year  (prior  to  the 
strike)  there  was  an  actual  diminutio'n  in  the  ratio  of  expenses 
as  compared  with  the  previous  year.  These  figures  related  to  a  year 
which  was  only  partially  affected  by  the  increase  in  wages.  The 
current  and  future  years  would  experience  the  full  extra  charge, 
estimated  at  nearly  £13,000  a  year.  There  was  also  a  proposal  to* 
apply  to  all  industries  in  Uruguay  the  experiment  of  a  statutory  fl 
eight  hours  day,  which  had  resulted  so  unsatisfactorily  to 
employers  and  employed  alike  in  the  coal-mining  industry  in  this 
country.  If  the  measure  became  law  it  would  mean  a  further  increase 
in  working  expenses.  The  traffic  receipts  for  the  seven  months 
to  the  end  of  May,  1912,  showed  that  expansion  had  continued,  partly 
owing  to  the  natural  growth  of  traffic  and  partly  to  the  result  of  a 
line  summer.  For  the  six  months  to  the  end  of  April,  the  receipts 
were  £185,362,  as  compared  with  £166,176  to  the  end  of  April, 
1911,  an  increase  of  £19,186.  The  working  expenses  for  the  six 
months  were  52  97  per  cent.,  as  compafed  with  51*17  per  cent.,  an; 
increase  of  180  per  cent.  The  net  receipts  for  the  six  months  to! 
the  end  of  April  were  £87,178,  as  compared  with  £81,143,  an 
increase  of  £6,035. 

The  motion  was  seconded  by  Mb.   T.   Fbame  ^Thomson,  aa 
carried  unanimously. 


Bombay  Electric  Supply  and  Tramways  Co..  Ltd. 

The  directors  of  this  subsidiary  of  the  B.E.T.  report  that,  for  the 
year,  1911,  the  net  receipts  show  an  increase  of  over  16  per  cent., 
as  compared  with  the  previous  year,  the  net  profit  being  £77,861, 
which,  with  £11,000  brought  forward,  makes  a  disposable  balance 
sufficient  to  pay  the  6  per  cent,  cumulative  preference  dividend, 
3  percent,  on  the  ordinary  share  capital,  and  to  allocate  £16,700  to 
depreciation,  £6,531  to  the  sinking  fund  for  capital  redemption, 
£531  being  in  lieu  of  interest  on  debenture  stock  cancelled,  £5,000 
to  general  reserve,  leaving  £7,385  to  be  carried  forward  to  the  next 
account. 

We  have,  on  several  previous  occasions,  from  the  days  of  its  pro- 
motion, commented  at  length  upon  the  accounts  of  this  undertaking. 
The  cost  of  old  horse  tramways  stands  at  £115,000,  these  horse 
tramways,  we  presume,  not  now  being  in  existence.  Rights  and 
concessions  on  power  station,  &c.,  electrification  and  reconstruction, 
goodwill  and  preliminary  expenditure  figure  at  £1,747,354,  including 
the  capitalisation,  during  the  year,  of  £602  of  London  administra- 
tive expenses,  which  is  no  new  feature  in  the  accounts  of  the  com- 
pany. This  absurdly  grouped  item  conveys  little  or  no  tangible 
information,  and  sliould  be  dissected  and  shown  in  reasonable 
detail.  The  cost  of  underwriting  and  issuing  share  capital,  kc, 
appears  at  £1.")9,070,  which,  of  course,  is  not  an  asset,  the  invest- 
ments totalling  £42,480,  at  cost,  the  market  v»lue  of  which,  as  at 
December  31st,  1911,  is  omitted  and  should  have  been  shown  indented 
in  the  usual  way.  These  inve-^tments  include  £ll,3nO  of  the  com- 
pany's own  debentures,  and  the  proprietors  might  pertinently 
request  the  board  to  explain  the  object  and  advantage,  if  any,  in 
adopting  such  a  course.  The  debenture  debt  is  exceedingly  heavy 
at  a  figure  exceeding  three-quarters  of  a  million,  and  an  increased 
and  drastic  rate  of  extinction  seems  to  be  required. 

The  sinking  fund  for  capital  redemption  is  exhibited  at  £12,882. 

The  track  rents,  which  are  set  down  at  £3,626  seem  to  be  low, 
and  would  appear  to  be  capable  of  increase. 

An  academic,  though  important,  point  is  suggested  in  the  use  of 
the  phrases  "  Capital  expenditure  and  other  assets  "  and  "  Capital 
and  other  liabilities,"  and  would  be  more  correct  with  the  omission 
of  the  word  "  other." 


Mexican 


Light 


and  Power  Co.,  Ltd. 


The  annual  general  meeting  is  to  be  held  at  Toronto  on  July  3rd. 
The  annual  report  to  December,  1911,  shows  that  the  net  revenue 
in  gold,  after  paying  all  expenses  and  fixed  charges,  amountetl  t» 
11,251,679,  which,  with  S74.'".,848  brought  forward,  makes  a  total 
credit  balance  to  profit  and  loss  account  of  Sil.997,527.  Out  of  this 
sum  the  directors  have  paid  duri^ig  the  year  dividends  of  7  per 
cent,  on  the  preferred  shares,  and  4  per  cent,  on  the  ordinary  shares, 
absorbing  the  sum  of  §963,400,  and  have  placed  to  reserve  account 
the  sum  of  §50,000,  which  now  stands  at  §427,884.  After  these 
appropriations  there  remains  a  balance  to  the  credit  of  profit  and 
loss  account  of  $984,127,  which  has  been  carried  forward.  None 
of  the  company's  property  was  interfered  with  during  the  revolu- 
tionary disturbances  which  occurred  in  Mexico  during  the  year, 
beyond  the  breaking  of  some  of  the  arc  "lumps  by  unruly  crowds 
on  a  few  occasions,  and  notwithstanding  the  disturbed  oonditions 
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of  the  country,  the  company  h  businees  ha«  steadily  increased.  The 
increase  in  the  Hale  of  power  has  been  very  satisfactory.  EHf>ecially 
is  this  80  as  regards  the  (juantity  of  power  taken  by  the  Pachuca 
Lipht  and  I'ower  Co.,  Ltd.,  and  there  is  every  indication  that  the 
mininir  companies  in  the  Pachuca  district  will  continue  to  increase 
their  electrical  equipment  now  that  they  can  depend  upon  the 
regular  supply  of  electric  enerpy.  During  the  year  the  Nexapa 
Reservoir  was  completed,  and  good  progress  made  in  the  construc- 
tion work  of  the  Tenango  Refervoir,  which  should  be  ready  for  use 
during  the  rainy  season  of  1912.  The  construction  work  to  extend 
the  system  of  canals  and  tunnels  to  divert  peveral  rivers  in  the 
Necaxa  watershed  has  progressed  satisfactorily  so  that  the  water 
from  one  of  the  rivers  will  be  available  by  the  end  of  the  year 
1912.  Mr.  Pablo  Macedo  has  resigned  from  the  board  of  directors, 
and  Mr.  E.  D.  Trowbridge  has  resigned  the  oflBce  of  general 
manager.  The  directors  have  considered  it  wise,  in  appointing  a 
new  general  manager,  to  unite  more  closely  the  management  of  this 
company  and  the  Mexico  Tramways  Co..  and  therefore,  Mr.  Harro 
Harrsen,  the  general  manager  of  the  Tramways  Co.,  has  also  been 
appointed  general  manager  of  this  company.  Mr.  Alexander 
Strausz,  jun.,  has  been  appointed  treasurer  in  Mexico  City  in  the 
place  of  Mr.  Lloyd  Lyon,  resigned.  In  December  the  board  also 
secured  the  services  of  Sr.  Lie.  Jose  Vasconcellos  as  additional 
counsel  and  legal  adviser  in  Mexico  City.  The  board  look  for 
steady  development  and  increased  prosperity  of  the  country  in  the 
near  future,  and,  consequently,  the  further  successful  growth  and 
profitable  operation  of  the  company's  undertaking,  and  they  desire 
to  acknowledge  the  courtesy  and  consideration  which  the  company 
and  its  officials  have  at  all  times  received  from  the  (iovernment 
and  the  Federal,  State  and  City  officials  in  Mexico,  and  they  have 
every  reason  to  believe  that  the  relations  will  continue  to  be  as 
harmonious  and  as  satisfactory  as  in  the  past.  The  directors 
express  their  great  appreciation  of  the  faithful  services  of  Mr.  R.  C. 
Brown,  managing  director  ;  Mr.  LuisRiba,  legal  representative,  and 
Mr.  E.  D.  Trowbridge,  the  late  general  manager,  and  of  the  other 
officials  of  the  company  resident  in  Mexico. 

Capacity  of  generating  plants  : — Xecaxa,  94,000  H.P.  ;  San  Ilde- 
fonso  and  other  small  plants,  10,107  h.p.  ;  Pachuca  Light  and 
Power  Co.,  12,140  h.p.  ;  =  IK!  247  h.p.  ;  add  reserve  steam  plants  in 
Mexico  City,  including  Mexico  Tramways  Co.  plant,  14,2.50  h.p., 
making  a  grand  total  of  130,497  h.p. 

Installations  connected  : — 


1910. 

1911. 

No.           H.p, 

No.            H.p. 

Arc  lamps 
Incandescent  lamps 
Motors 

5,088 
,,     398,301        36,616 
84,690 

3,914 
400,422        33,246 
88.532 

Total 


121,306 


121,778 


Comparative  statement  of  gross  earnings  and  operating  expenses 

(Mexican  currency)  : — 

1909.  1910.  1911. 

Gross  earnings $6,039,718  .$6,990,398     $7,581,027 

Operating  expenses  and  main- 
tenance          2,991,207        1,968,773        2,195,028 


Net  earnings $3,048,C06     $5,021,62.''j    $5,.385,999 


Me.vico  Tramways  Co. 

The  annual  meeting  is  to  be  held  at  Toronto  on  July  3rd.  The 
annual  report  to  December.  1911.  shows  that  the  operation  of  the 
company's  undertaking  during  the  year  has  been  satisfactory.  The 
net  revenue  in  gold  for  1911.  after  paying  all  expenses  and  fixed 
charges,  amounted  to  ft  1. 883,580.  which  with  the  balance  brought 
forward  from  1910.  makes  a  total  credit  balance  to  profit  and  loss 
account  for  the  year  of  $2,027,-597,  out  of  which  the  directors  have, 
during  the  year,  paid  to  the  shareholders  four  quarterly  dividends  at 
the  rate  of  7  per  cent,  per  annum  :  and  have  placed  $8(5.913  to  the 
reserve  account,  which  now  stands  at  $2,600,000.  The  above  appro- 
priations have  absorbed  11,241.031.  leaving  a  credit  balance  of 
f786..566  to  be  carried  forward.  The  ratio  of  operating  expenses  to 
gross  income  was  48'57  as  compared  with  4906  for  1910.  The 
revolutionary  disturbances  which  occurred  in  Mexico  during  the 
year  did  not  seriously  affect  the  company  or  its  undertaking.  Dur- 
ing the  whole  period  of  the  distujbances  the  gross  receipts  showed 
satisfactory  monthly  increases.  On  December  31st.  1911.  the  tram- 
way system  consisted  of  19606  miles  of  single  track,  of  which 
176'506  miles  were  operated  by  electricity  and  19'.")54  miles  by  mules. 
The  electric  track  mileage  has  been  increased  by  1  (ISH  miles,  and 
the  mule  tracks  have  been  reduced  by  176  miles.  A  new  line 
between  Mixcoac  and  the  City  of  Mexico  through  the  Calonia  del 
Valle  has  been  put  yito  operation  during  the  year,  and  has  opened 
up  an  attractive  residential  district,  and  should  be  a  satisfactory 
source  of  income  to  the  company.  The  company  has  commenced 
the  construction,  under  the  concessions  wh'ch  it  owns,  of  suburban 
lines  to  Puebla  and  Toluca,  and  anticipates  completing  during  tlie 
year  1912,  about  seven  miles  of  each  line.  It  also  contemplates 
the  electrification  of  the  mule  line  to  Tlnlnepantla  and  also  the 
Santa  Fe  mule  line  which  will  form  part  of  the  Toluca  line.  The 
usual  statistics  regarding  the  company  are  appended  to  the  report. 
They  show  that  the  physical  condition  of  the  company's  under- 
taking in  all  departments  is  satisfactory.  The  whole  property  has 
been  maintained  in  excellent  condition  and  repair,  and  for  this  pur- 
pose §761,276'00  (Mexican  currency)  has  been  expended  during  the 
year  on  maintenance.  During  the  year  Mr.  Pablo  Macedo  resigned 
from  the  board  of  directors,  and  M.  Paul  Eugene  Dutasto  of  Paris, 
France,  was  appointed  to  fill  the  vacancy  thus  formed,  while  Chev, 


lloljert  de  Jiauer.  of  l'>Tu-Mt:U  Belgium.  wasap)»ointf:^l  a*  an  additional 
memljcr  of  the  board.  Mr.  Al<.xander  Strauh/  jun  hua  been 
apf)ointed  trea'^urer  in  Mexico  City  in  place  of  Mr.  Llojd  Ljon 
resigned.  In  December,  the  board  also  secured  the  service.'*  of  ."»r. 
Lie  Jo^e  Vasconcellos  as  additional  connsel  and  le^ral  adviKer  in 
Mexico  City.  The  management  contemplates  the  construction  of 
further  extensions  to  meet  the  constant  growth  of  the  city  and  the 
electrification  of  some  of  the  lines  ttill  operated  by  mules.  In  view 
of  the  fact  that  this  company  has  such  a  lartre  interett  in  the 
Mexican  Light  and  Power  Co  .  Ltd..  the  director*  gladly  consented, 
on  the  resignation  of  Mr.  E.  D.Trowbridge  from  the  management  of 
that  company,  to  Mr.  Harro  Harsen,  the  general  manager  of  this 
company,  undertaking  also  the  general  management  of  the  Mexico 
Light  and  Power  Co.,  Ltd.  The  hniard  believe  that  by  placing  the 
management  of  the  two  companies  under  one  head,  considerable 
economy  and  benefit  will  result  to  both  undertakings.  The  board 
look  for  steady  development  and  increased  prosperity  of  the  country 
under  the  new  government,  and.  consequently,  the  further  successful 
growth  and  profitable  operation  of  the  company's  undertaking,  and 
they  desire  to  acknowledge  the  courtesy  and  consideration  which 
the  company  and  its  officials  have  at  all  times  received  from  the 
Federal,  State  and  city  officials  in  Mexico,  and  they  have  every 
reason  to  believe  that  the  relations  between  the  company  and  the 
Government  will  continue  to  be  as  harmonious  and  as  satisfactory 
as  in  the  past.  The  directors  express  their  great  appreciation  of 
the  faithful  services  during  the  past  year  of  Mr.  R.  C.  I'.rowr. 
managing  director.  Mr.  Luis  Riba.  legal  representative,  and  3Ir. 
Harro  Harrsen.  general  manager,  and  of  the  other  officials  of  the 
company  resident  in  Mexico. 


Iron    Electricity    Meter.  Ltd, — The  directors'  report 

for  the  year  ending  March  81st,  1912,  states  that  the  profit  and  loss 
account  for  the  year,  after  providing  for  general  charges  and 
depreciation,  shows  a  net  profit  of  £H0,.542,  making,  with  the 
balance  of  £.5,881  carried  forward  from  last  year,  a  total  available 
profit  of  £36,423.  Out  of  this  amount  the  directors  distributed  in 
December  last  a  dividend  of  8  per  cent,  on  the  preference  shares, 
absorbing  £3,747,  leaving  to  be  disposed  of  £32,676.  The  directors 
recommend  a  further  8  per  cent,  on  the  preference  shares,  absorbing 
£3,747,  and  making  a  total  for  the  year  of  6  per  cent.  :  a  dividend 
of  6  per  cent,  on  the  ordinary  shares,  absorbing  £7,5C<»,  and  a 
transfer  to  reserve  towards  goodwill  and  patents  of  £lii,(t0i' 
(making  this  reserve  £4n,000),  leaving  a  balance  of  £11,429.  Out 
of  this  amount  it  is  proposed  to  appropriate  £6,978  towards  writing 
off  the  expenses  of  the  debenture  issue  of  1911.  and  to  carry 
forward  £4,456.  The  past  year's  trading  in  electricity  meters  and 
taximeters  has  again  been  most  satisfactory,  the  sales  having 
exceeded  those  of  any  previous  year.  The  company's  factories 
have  been  fully  employed,  and  the  necessary  extensions  to  cope 
with  the  increased  business  are  being  carried  out. 

Electric  and  General    Investment  Co.,   Ltd.— The 

directors"  report  for  the  year  ended  May  31st,  1912,  states  that  the 
gross  profit  on  the  transactions  for  the  year  was  £17.97'^.  After 
deducting  all  general  charges,  interest  on  debenture  stock,  the 
interim  dividend  already  paid  on  the  preference  shares,  and  pro- 
viding for  the  proportion  of  the  final  dividend  accrued  on  the  pre- 
ference shares  to  May  31st,  1912,  there  remained  a  balance  of 
£8,704.  As  a  further  reserve  to  meet  depreciation  in  the  company's 
investments,  the  directors  have  carried  £2,978  of  this  amount  to 
the  contingencies  fund,  thereby  raising  the  amount  to  the  credit 
thereof  to  £82,000  as  at  May  31st,  1912,  leaving  £5.726.  The 
directors  recommend  that  this  amount  of  £5,726  be  appropriated 
as  follows  :  Dividend  at  the  full  rate  of  10  per  cent,  on  the  ordinary 
shares,  £2,000  ;  dividend  of  6d.  a  share  on  the  deferred  shares. 
£1,000,  carrying  forward  £2,726.  The  warrants  for  the  divi- 
dends on  the  ordinary  shares  and  deferred  shares  will  be  paid  on 
July  1st 

Havana  Electric   Railway  Co. — The  report  of  this 

company,  as  abstracted  in  the  Fina»cie>.  shows  the  following 
results  for  1911  ;  Gross  earnings,  ?2,991,r,01  ;  operating  expenses. 
§1,519,303  :  earnings,  le.4  operating  expenses,  $1,472,198  :  fixed 
charges  and  taxes.  $502,673  ;  adjustments,  $9,487  ;  surplus  earnirgs 
for  the  year,  §960,036:  surplus,  January  1st,  1911,  $1. 114, 913  ; 
total,  $2,074,950.  Dividends  paid  during  the  /ear  1911  :  6  per 
cen^  on  preferred  shares,  6  per  cent,  on  common  shares.  Surplus. 
January  1st,  1912,  $1,327,132.  "These  results  have  been  obtained 
when  the  service  of  the  company  has  been  disturbed  and  at  times 
almost  demoralised  by  the  torn-up  condition  of  practically  all  of 
the  streets,  incident  to  the  construction  of  a  sewer  system  through- 
out the  city.  The  increase  of  $884,.'>21,  or  1259  per  cent.,  in  the 
gross  earnings  of  the  company  in  1911  over  those  for  the  preceding 
year,  and  the  increase  of  8180.S57,  or  14  per  cent.,  in  the  earnings, 
less  operating  expenses,  obtained  under,  or  rather  in  spite  of.  mo&t 
adverse  operating  conditions,  is  nn  excellent  tribute  to  the  efficient 
and  capable  management  of  Mr.  Frank  Steinhart,  the  general 
manager." 

R.  A^aygood    \   Co.,  Ltd.— According   to  a   tinancial 

paper,  the  accounts  for  the  year  ended  March  31st  show  a  profit, 
including  £3,895  brought  forward,  of  £31. 604,  out  of  which  £3,000 
has  been  written  oflt  investments  and  £2,(»00  placed  to  reserve. 
The  directors  re<M)mmend  a  further  dividend  of  4i  per  cent.,  making 
7  per  cent,  for  the  year,  as  compared  with  6  per  cent,  for  the  pre- 
ceding year,  carrying  forward  £6,254. 


1018 


:HE     electrical     review.  [Vol.  70.    no.  1,804,  June  21,  1912. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  June  I9tli. 


CHEMICALS.  &C. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

m  Acid,  Hyrti-ochlorio 

per  cwt. 

5/. 

a     „     Nitric 

»» 

22/- 

a     ,.     Oxalic            

per  lb. 

2Jd. 

m     „      Sulphuric 

per  cwt. 

5/6 

a  Ammoniac  Sal        

»» 

42/- 

a  Ammonia,  Muriate  (large  crystal) 

per  ton 

£29  10 

a  Bleaching  powder 

It 

fSlO 

a  Bisulphide  of  Carbon 

II 

£18 

a  Borax 

£16  10 

a  Copper  Sulphate 

II 

£2-1  15 

«  Lead,  Nitrate          

II 

£2G10 

a      „      White  Sugar 

II 

£25  10 

a       „      Peroxide 

M 

£.S2 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

3M. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        „       Chlorate 

per  lb. 

3Ad. 

■        „       Perchlorate 

,1 

4id. 

a  Potassium,  Cyanide  (98/100  %) . . 

7id. 

(for  mining  purposes  only) 

a  Shellac          

per  cwt. 

76/- 

a  Sulphate  of  Magnesia      . . 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

M 

£610 

a        „        Recovered 

£510 

a        „         Lump      

11 

£5  6 

a  Soda,  Caustic  (white  70/72  %)    . . 

£10  6 

a      „     Chlorate        

per  lb. 

^d. 

a      „     Crystals         

per  ton 

£3  6 

a  Sodium  Bichromate,  casks 

per  lb 

Sd. 

METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£75 

£5  inc. 

t           „           Wire,  in  ton  lots    . . 

,, 

£102 

, , 

b           „           Sheet,  in  ton  lots    . . 

11 

£120 

p  Babbitt's  metal  ingots     . . 

)t 

£38  to  £145 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

ejd. 

fd.  dec. 

c      „     Tube  (brazed) 

11 

llgd. 

Jd.  inc. 

c      „          „     (solid  drawn) 

9?d. 

id.  inc. 

c      „     Wire,  basis   . . 

i» 

9Jd. 

Jd.  inc. 

C  Copper  Tubes  (brazed)     . . 

l/Ogd. 

Jd.  inc. 

c        „  '        „      (solid  drawn) 

*• 

Hid. 

Jd.  inc. 

g       „      Bars  (best  selected) 

per  ton 

£96 

£2  inc. 

II 

£96 

£2  ire. 

g        „       Rod 

}( 

£96 

£2  inc. 

d       „      (Electrolytic)  Bars 

£fl 

£1  15s.  inc. 

d       „                 „           Sheets      .. 

II 

£99  10 

£3  5s.  inc. 

d       „                  „           Rods 

11 

£87  10 

£3  5s   inc. 

d       „                  „           H.C.  Wire 

per  lb. 

lOJd. 

Jd.  inc. 

/Ebonite  Rod            

^j 

6/d 

f       „        Sheet         

}f 

4/9 

o  German  Silver  Wire 

It 

1/11 

A  Gutta-percha,  fine 

[  [ 

b  India-rubber,  Para  fine  . . 

J, 

4/7J 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

54/1 

5d.  inc. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

,, 

£14 

g  Lead,  English  Pig 

It 

£18  10s. 

£l'inc. 

m  Manganin  Wire  No.  28  • . 

per  lb. 

6/6 

g  Mercury         

per  bot. 

£8 

5/-*dec. 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  38. 

e      „                „            „      medium 

,^ 

3/6  to  6/- 

e      „                „            „      large    .. 

»i 

7/6  to  11/- 

p  Phosphor  Bronze,  plain  castings 

11 

lld. 

,  ^ 

p         „           „    rolled  bars  A  rods 

ti 

1/04 

p         „            „  rolled  strip  &  sheet 

11 

1/1 

o  Platinum       

per  oz. 

185/. 

d  Silicium  Bronze  Wire 

per  lb. 

lOid. 

gd.  inc. 

r  Steel  Magnet,  in  bars 

per  ton 

£55 

g  Tin,  Block  (English) 

>i 

£208  to  £209 

£5  dec. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/5 

p  White  Anti-friction  Metals 

per  ton 

£49  to  £150 

k  Zinc,  Bh't  (Vieille  Montagne  bnd.) 

II 

£29  15 

•  • 

Quotations  supplied  by — 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons.  Ltd, 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/  India-Rubber,  Gntta-Percha   and 

Telegraph  Works  Co.,  Ltd. 
f  James  &  Shakspeare. 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd. 

n  P.  Ormiston  &  Sons 

o  Johnson,  Matthey  &  Co.,  Ltd. 

P 

rW.  P,  DennlB&Co. 


STOCKS    AND    SHARES. 


Taesday  Evening. 

The  principal  feature  of  the  present  week,  so  far  as  the  Electric 
markets  are  concerned,  is  the  special  settlement  in  American 
Marconi  shares.  This  has  absorbed  much  attention  and  attracted  a 
huge  amount  of  interest,  not  only  because  of  the  speculation  in  the 
shares  themselves,  but  because  of  the  influence  which  the  gamble 
has  had  on  markets  remote  from  the  Marconi  section  itself.  Rail- 
way stocks  have  rather  disappointed  holders  who  were  looking  for 
a  rise  on  the  collapse  of  the  transport  strike.  National  Telephone 
stock  has  been  moving  with  considerable  velocity.  Apart  from  these 
items  there  has  not  been  a  great  deal  eventful  during  the  past  week. 
In  the  Home  Railway  market  the  Undergrounds  constitute  the 
most  active  department,  and  absorb  the  largest  amount  of  atten- 


tion,  both  speculative  and  otherwise.  Metropolitans  and  Districts 
both  spurted,  but  had  to  give  way  again  on  profit-taking  ;  while 
City  and  South  London  Ordinary,  after  touching  40,  went  back  to 
:i8J,  which  leaves  them  unchanged  on  the  week.  Central  London 
stocks  are  very  steady,  the  coming  opening  of  the  Liverpool  iStreet 
extension  being  the  sheet-anchor  of  the  bulls.  East  London 
Ordinary  moved  in  lively  fashion,  and  the  Ordinary  stock  rose  to 
84,  easing  off  to  8J  later.  Notwithstanding  the  fact  that  the  dock 
strike  has  well-nigh  petered  out,  the  position  in  the  railway  world 
is  still  obscure  enough  to  cause  anxiety  in  the  Home  Railway 
market,  where  dealers  confess  that  they  do  not  feel  sure  enough  of 
the  immediate  prospect  to  make  them  wishful  of  taking  lines  of 
stock  upon  their  books. 

Underground  Electric  Railways  are  better,  tha  shares  rising  f, 
and  the  Income  bonds  a  point,  upon  prophecies — which  certainly 
do  not  err  upon  the  side  of  pessimism — that  the  latter  will  receive 
the  full  ()  per  cent,  dividend  in  respect  of  the  current  year.  The 
company's  ■' A  "'  shares,  after  touching  l(5s.  reverted  to  l.'js.  6d. 
upon  the  slight  recession  of  London  General  Omnibus  stock  from 
its  record  price  of  400  which  it  attained  the  other  day  to  385. 
Better  prices  have  developed  in  Briti.'^h  Electric  Traction  shares 
upon  digestion  of  the  report  ;  both  Deferred  and  6  per  cent.  Pre- 
ferred are  1  higher,  while  the  6  per  cent.  Preference  stock  is  better 
to  the  same  extent,  and  the  Second  Debenture  stock  rose  1. 

Changes  in  the  English  Electricity  Supply  group  are  limited. 
Eolkestones  have  improved  upon  a  little  buying  from  the  pro- 
vince", where,  perhaps,  the  recent  rise  in  Bournemouth  &  Poole 
has  been  noted  as  a  possible  example  of  what  may  happen  in  other 
quarters.  So  far  as  the  London  shares  are  concerned,  Charing  Cross 
Preference  lost  J  and  Cities  fell  lOs.,  the  last-named  on  the  state- 
ment issued  the  other  day  denying  once  more  the  rumours  about 
the  company  being  taken  over  by  the  Corporation.  Counties  con- 
tinue very  firm,  there  being  buyers  at  the  middle  price  ;  and,  in 
spite  of  journalistic  enterprise,  there  are  still  a  few  dealers  left  in 
this  market,  as  in  other  markets  round  the  Stock  Exchange. 

Mexico  is  declared — and  with  a  efood  deal  of  authority — to  be 
getting  over  her  Revolution,  and,  as  a  consequence  of  this,  Mexican 
issues  are  steadily  going  ahead.  Various  bonds  of  the  Power 
Companies  have  improved  this  week.  Mexican  Trams  at  124  are 
better  on  the  dividend  and  report.  Rio  Trams  again  improved  a 
little,  and  Sao  Paulo  gained  the  2^  dividend  which  came  off  last 
Friday.  The  Anglo- Argentine  Tramways  group  is  also  p.r  dividend, 
the  deductions  being  reflected  in  the  quotations.  Port  of  Buenos 
Ayres  Tramway  shares  have  risen  to  10s.  6d.,  the  Preference  to  1.53., 
and  the  Debentures  to  par,  Victoria  Falls  Power  Preference  im- 
proved to  19s.  6d.  on  the  understanding  that  the  company  is  doing 
much  better,  the  shares  also  reflecting  by  sympathetic  strength  the 
firmness  of  the  South  African  market.  Para  Electric  Railways  are 
H  down,  and  most  of  the  other  movements  in  this  section  consist  of 
small  rises  in  prior-charge  issues. 

Marconis  continue  to  rule  the  roost  amongst  Telegraphs.  The 
prices  on  the  week  show  a  considerable  improvement,  which  was 
shared  by  Canadians  and  Americans.  The  arrangement  of  the 
special  settlement  in  the  latter  reveals  no  new  trouble,  and  on  this 
— or,  rather,  on  the  expectation  that  such  would  be  the  case — 
prices -went  ahead  substantially.  Americans  were  carried  over  at 
II,  the  rate  being  6  per  cent.,  and  contangoes  being  done  for  the 
middle  of  July  account.  It  may  be  recalled  that  the  shares  rose  to 
4  on  the  morning  of  their  introduction  to  the  market,  since  when 
they  have  been  as  low  as  2.'is.  Inspired  information  appears  every 
now  and  then,  following  which  there  is,  as  a  rule,  a  rally  in  the 
price,  but  holders  have  very  little  else  to  go  upon  at  present.  The 
capital  of  the  Canadian  Marconi  Company,  by  the  way,  is  $5,000,000, 
in  1,000,000  Ordinary  shares  of  §5  each,  fully  paid,  so  it  is  not 
difficult  to  see  that  very  substantial  profits  will  have  to  be 
earned  before  holders  at  present  figures  receive  a  return  on  their 
money  adequate  to  the  chances  they  are  taking.  Still,  it  must  be 
admitted  that  the  market  looks  good  for  the  time  being,  and  prices 
might  go  better. 

The  fall  in  Grer.t  Northern  Telegraphs  has  been  further  con- 
tinued, and  the  price  has  got  down  to  29.  Direct  United  States 
Cable  shares  are  i  easier,  but  the  Anglo-American  group  is  steady. 
Speculators  have  been  selling  West  India  and  Panama  Telegraphs, 
while,  on  the  other  hand,  the  company's  First  Preference  shares  are 
i  harder.  Reuters  have  recovered  a  little,  and  the  Eastern  group 
is  firm. 

National  Telephone  Deferred  slumped  to  140 — a  drop  of  10  points 
— on  the  opening  of  the  arbitration  case  between  the  Government 
and  the  crmpany.  Then  came  a  smart  recovery  of  5  points,  and 
doubtless  we  shall  be  treated  to  these  swift  fluctuations  while  the 
inquiry  lasts.  The  market,  as  we  were  saying  last  week,  ia  very 
dangerous  for  the  ordinary  man.  The  company's  Third  Preference 
shares  are  i  down  while  the  Preferred  stocks  keep  steadily 
at  lOli. 

The  manufacturing  group  is  noticeable  for  falls  in  Edison  k  Swan 
shares  of  both  kinds.  The  "A"  shares  are  tV  lower,  and  the  fully 
paid  i  down,  there  being  some  pressure  to  realise  in  an  unwilling 
market.  British  Insulated  and  Helsby  Cable  shares  are  good,  rising 
no  less  than  158.  on  the  improvement  which  has  been  taking  place 
just  lately  in  Automatic  Telephone  shares,  the  British  Insulated,  of 
course,  being  the  parent  of  the  Automatic  Telephone  Company. 
The  shares  in  the  last-named  are  about  3os.,  after  being  nearly  £2, 
and  they  are  being  dealt  in  freely.  Babcock  &  Wilcox  have  begun  to 
creep  up  in  their  new  form,  but  Willans  &  Robinson  fell  t';;.  A 
slight  improvement  in  General  Electric  Preference  is  balanced  by  a 
fall  in  India-Rubber  shares,  while  the  rubber  share  market,  after 
making  one  or  two  ineffectual  efforts  to  go  better,  relapsed  into 
depression  upon  renewal  of  the  apprehensions  regarding  synthetic 
rubber.  The  Aron  Company's  report  is  distinctly  satisfactory,  but 
there  is  no  change  in  the  prices  of  the  shares. 


Vol  70.  No.  1,804,  Junk  21,  1912.1        THE  '  ELECTBICAL    REVIEWS 


1019 


SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTEICITT    SUPPLY    AND   POWER    COMPANIES. 


NAME. 


Bonraemonth  A  Poole,  Ord.     .. 

Do.    44%Pref 

Do.    Second  6  %  Pref. 

Do.    ii  %  Deb.  Stock  . . 
Brompton  &  Eensington,  Ord.. . 

Do.    7  %  Cum.  Pref 

Central  Electric  Supply,  4  %) 

Ouar.  Deb.  [ 

Charing  Cross,  West  End  &  City 

Do.    4}  %  Cum.  Pref 

Do.     "  City     Undertaking  " ) 
4i  %  Cum.  Pref.  J 

Do.         Do.      %Deb 

Chelsea,  Ord 

Do.    4J  %  Deb 

City  ol  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    5%  Deb. 

Do,    4i  %  Second  Deb. 
County  of  London,  Ord... 

Do.    6%  Pref 

Do.    4*%  Deb 

Do,    4J  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    4i  %  First  Mort.  Deb,  . 
Folkestone 

Do.    5  %  Cum.  Pref.    . . 

Do.    4i  %  First  Deb.  . . 
Hove 


Stock 

or 
Share, 


10 

10 
10 

Stock 
6 
6 

100 

6 
6 


100 
6 
Stock 
10 
10 
stock 
100 
10 
10 
Stock 
Stock 
6 
6 
100 
6 
6 
100 
6 


Dividends 
for 


1910, 

P 

4i 
10 
7 


6 
44 

4J 

4 

6 

^ 

6 

6 

4i 

6 

6 


Nil 
Nil 

4J 

6 

6 

4J 

9 


1911 
6i 

6^ 

iS 
7 


6 
4i 

4J 

4 

6 

4i 

8 

6 

6 

4i 

6 

6 


Closing 
Quotations 
June  18th. 


Nil 
Nil 

4i 

6 

5 

4i 

9 


9*—  10* 
83—    9S 
lOj—  11 

100  —102 

84 
97  —100 
4*—    5 
4-    4S 
8^-    4i 

93  —  95  xd 
4i-    4J 

99  —102 
17i—  19J 
15  —  17 
119  —123 

101  —104 
lOa—  lU 
Hi-  111 

108  —110 
100  —103 

4-     I 

3-    3J 
86  —  89 
if-    5i 

94  —  97 
6|-    7J 


Rise  !  Present 
+  or     Yield 
Fall       P.O. 


-4 


:i^ 


£  B.  d. 

5  4  9 
4  12  a 

6  9  1 
4  8  8 
6  14  8 
4    6  2 

4    0    0 

6  0  0 
4  17    4 

6    2  10 

4  18 
6  2  7 
4  8  3 
4    2    1 

3  10 

4  1 
6 
7 
1 

1  10 
8    3 

Nil 

Nil 

6    12 

5  14  3 
4  15  3 
4  12    9 

6  4    2 


NAME. 


Kensington  &  Knlghtsbridge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  4*  %  Deb.  .. 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolita  ;         

Do.    41  %  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb. . . 

Do.    8J%  Mort.  Deb 

Midland  Electric  Corporation ) 

44  %  First  Mort.  Deb.  J 

Newcastle-on-Tyne  6  %  Pref., ) 

Non-Cnm.  J 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.)  j 

Netting    Hill,    6  %  Non-Cnm. ) 

Pref.  ]■ 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

Smithfleld  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    , , 
South  MetropoUtan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


Stock 

Dividends' 

Share. 

for 

« 

1910. 

mi. 

6 

9 

9 

Stock 

4 

4 

Stock 
8 

3* 

t 

6 

6 

6 

Stock 

4 

4 

6 

6 

4 

6 
Stock 

i 

* 

Stock 

a 

100 

44 

44 

6 

6 

6 

100 

6 

6 

10 

,  , 

6 

6 

ii 

fi 

6 

10 

10 

6 

7 

7 

100 

8* 

84 

6 

nS 

2 

4 

6 

S 

100 

6 

6 

1 

7 

7 

100 

44 

44 

6 

6 

6 

6 

2 

100 

44 

44 

6 

10 

10 

6 

44 

44 

1 

Clodnc 
QuotAtiona 
June  IBth. 


7i-    7i 
93  —  96 
80  —  84 

90  —  93  rd 

101  —104 
86-88 

96  —  98 
44—    5 

97  —100 


fiiae  Preaea 

+  or     Yield 
FaU  ,     px. 


■H 


3 


d  I.  d. 

6  16  a 

4    4  8 

6    7  2 

4    6  6 

6  14  S 

4    6  0 
6    1 

4  14  9 

4    6  7 

8  19  7 

4  11  10 

6    0  0 

6    0  0 

6    6  8 


6  13 

9 

6  14 

3 

4  15 

0 

4    0 

6 

6  'k 

0 

4  17 

1 

6    1 

0 

4  11 

0 

3    6 

8 

6    2 

3 

5  14 

3 

4    4 

8 

COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pret 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  1st  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Elec.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  J 

Eleo.  Supply  Victoria,  5  %  1st  1 

Mort.  Deb.  J 

Elec.  Dev.  Ontario,  6   %   Istl 

Mort.  Bonds  j 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pret 

Kaministiquia  Power,  6  %  O.  Bs. 

Madras,  Ord.         

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  Ist  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

8* 

6 

6 

6 

100 

6 

6 

$100 

7 

7+ 

$100 

7 

7 

1 

3 

3f 

100 

6 

•  • 

100 

6 

6 

100 

6 

6 

$500 

6 

6 

10/- 

Nil 

1 

6 

6 

$600 

6 

5 

5 

,  , 

•  • 

100 

6 

6 

,  , 

6 

6 

$100 

4 

4 

$100 

7 

7 

•  • 

6 

6 

5|-    5i 

74-    Vi 

5  —    5i 

974—  994 

112  —116 

118  —122 

94  —  97 
92i-  944  xd 

83  —  86 

944-  964 

106  —108 
2i-    2| 

104  —107 
91  —  93 
91  -  93 

105  —107 
974—  99J 


+  4 


+ 

-t-'i 


6    2  2 

5  11  6 

4  15  3 

5  0  6 

6  0  8 
5  14  9 

3  4  0 

5  3  1 

6  7  0 
6  16  3 

6    3  8 

Nil 

8    6  0 

4  12  7 

4  is  6 

6    7  6 

4    6  0 
6  10  10 

6    0  6 


Monterey  Rly.  Light  &  Power,  \ 

5  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    5  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  ) 

Ist  Mort.  Deb.  / 

Shawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    ii  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6 
1st  Mort.  De 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
iBt  Mort.  6  %  Gold  J 


100 

$100 

$500 

Stock 
Do. 
Do. 

100 

$100 

$500 

Stock 

Do. 

100 

1 

100 


6 
7 

6 

10 
6 
6 

44 

4 

6 

6 

Nil 
6 


6 

8 

5 

10 
6 
6 

44 

6+ 
6 

6 

Hid. 

6 


884—  904 

211  -215 

39  —  42 

240  —250 
109  —114 
103  —105 

99—101 

139  —143 
1114—1134 
103  —105 
98A— lOOi  xd 

924—  944 
IS 1 

1064—1074 


6  10    6 
a  14    6 

11    18  2 


4    0 
6    6 


A 


4  16  3 

4    9  1 

3  10  0 

4  8  1 
4  5  9 
4    9  7 

6    6  10 


6  11    7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portuguese    Tel.,  6  %  ) 
Mort.  Deb.  J 

ChiU  Telephone 

Commercial  Cable,  Stig.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  Umted  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Easterii  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock. . 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Bast  and  S.   Africa  Tel.  4  % ) 
Mt.  Db.  Mauritius  Sub.  j 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Maokay  Companies  Common  , . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  ParUc.  Pref. 


10 

Stock 

$100 

$1000 

Stock 

Do. 

Do. 


Stock 

Do. 

Do. 

10 

Stock 

36 

10 

10 

10 

36 

$100 

$100 

1 

1 


Nil 
6 
8 
4 

f 
80/- 


4f 
6 
8+ 
4 
8 
6 
80/- 

6 


974 


1h-    7i 
f|—  994 
148^—1504 
954—  974 
65  —  67 
109  —110 
254—  26 

102  —104 


18 

18 

6 

4 

6 

16 


4 

6f 
4 


6f 

6 
18 

6+ 

5 

4 
20 
17 


130  —133 
78  —  80 
99  —101 
12|-  13i 
99  —101 

97  —100 

11  —  114 
13  —  184 

284—  294 
56  —  58 
86  —  89  xd 
70  —  73  xd 
64—  6i 
61-  6| 


i 

+  5i 
+  1 
+   A 
+  4 


6  16 

4  16  2 

4  10  4 

4  14  2 

6  14  3 

6  14  3 

6  6  8 

6  9  0 

6  7  0 

4  9  1 

5  5  3 
4  7  6 
8  19  3 

6  5  8 

3  19  3 

^00 

6  4  4 

4  9  0 
6  3  0 
6  12  1 
6  17  8 

5  9  7 
3  4  0 
3  3  3 


Monte  Video  Telephone,  Ord 

Do.    5%  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    5  %  Non-cum.  3rd  Pref, 
New  York  Telep.,44%Qen.Bnd8. 
Oriental  Telep.  and  Elec 

Do.    6  %  Cam.  Pref.   . 

Do.    4  %  Red.  Deb.     . 

Paoiflo  and  European  Tel.,  4  % 

Guar.  Debs 

Reuter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44 
Deb.  Re- 
United  River  Plate  Te'.  jphone 

Do.    6  %  Cum.  Pref.    , 
West  Coast  of  America  , 

Do.     4   %  Debs.,  1  to   1,500 

guar,  by  Braz.  Bub.  Tel 

West  India  and  Panama  Teleg, 

Do.    6  %  Cum,  1st  Pref. 

Do.    6  %  Cum.  and  Pref, 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


l\ 


I 
1 

Stock 

Do. 

6 

100 

1 

1 

Stock 

Do. 

8 
Cert. 

Stock 

6 
6 
34 
100 

10 

10 

10 
100 

10 
Stock 
$1000 


6 
6 
6 
6 
6 

44 
8 
6 
4 


6 
6 

44 

8 

6 

34 

4 

6^ 

6 

6 

7 

4 

44 


6 

6 

6 

6 

6 

44 

8 

6 

4 


Bt 
6 

44 

8 

6 

94 

4 

6* 

6 

6 

6+ 

4 

44 


100  —103 
143  —145 
6  -    6i 
•jB  —100 

'It'll 

89  —  91 

100  -103 

llj—  113 
127  —ISO 

994—1014 

"fit-    'l^ 
6|-    6| 

Ifb-    li?3 

96  —  98 

2J—    3 

lOJ—  10^ 

9f—  10+ 

103*— IWj 

184—  18i 

98  —100 

100  —103 


-6 

-4 


+  4 
+  i 

+  4 


6    6    3 
6  14    3 


4  10  0 

4  13  0 

4  16  0 

4    8  0 

8  18    5 

3  8    0 

4  12    4 

4    8    8 

6  0  10 
4  8  11 
4    0    0 

4    18 


1  13  4 

6  11  7 

6  17  1 

4  15  8 

6    2  9 

4    0  0 

4    7  6 


*  nnleea  otherwise  stated,  all  shares  are  folly  paid. 


t  Interim  dividend. 


C>oa&ttxa.ixed    ox*,    iraeact;    x>a,tfe 
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SHARE    LIST    OP    ELECTRICAL    COMPANIES.— («m<i«««<i.) 

ELECTRIC   RAILWAYS   AND   TRAMWATS.-HOME. 


NAME, 


Bath  Tnms,  Pref.  Ord.  .. 

Do.    6%  Pref 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 


Do.  Deferred 

Do.  6%Cum.Pr'f. 

7%  Non-Cum.  Pr'f. 
6  %  Perp.  Deb.      . . 
H  %  and  Deb. 
Central  Iiondon  Railway,  Ord. 

Do,    Pref 

Do.    Def 

Do.    4%  Deb 

City  A  South  London,  Ord. 
Do.    6%  Pref.,  1891    .. 
Do.         1896    .. 
Do.         1901    ., 
Do.         1903    .. 

4%Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 

London  Elec.  Railw'ys,  4  %  Deb. 

London  United  Trams,  5  %  Pref. 

Do.    4%  Deb 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Stock 

Dividends 

or 
Share. 

for 

* 

1910. 

1911. 

1 

Nil 

Nil 

1 

6 

6 

100 

44 

44 

100 

100 

•  • 

,  , 

100 

,  , 

6 

100 

,  ^ 

100 

6 

6 

100 

*h 

44 

100 

8 

8 

100 

4 

4 

100 

9 

a 

100 

4 

4 

100 

li 

18 

100 

6 

6 

100 

5 

6 

100 

6 

6 

100 

6 

6 

100 

4 

4 

10 

6 

6 

10 

Nil 

, 

6 

Nil 

6 

100 

^ 

4* 

6 

2* 

24 

100 

4 

4 

100 

e 

6 

100 

4 

4 

10 

Nil 

,  , 

100 

4 

4 

Closing 
Quotations 
June  18th. 


78  —  83 
11  —  18 

6-8 
994—  95* 
42  —  46" 
93  —  97 
80  —  84 

79  —  81 
84  —  86 
78  —  80 

101  —103 

88  —  39 

108  —110 

104  —106 

104  —106 

103  —105 

99  —101 

10|—  lis 

11-    1| 

71  —  76 
2i-  21 
75  —  80 
83—85 
97  —  99 
5i-  5| 
77  —  80 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

, , 

Nil 

6    8    1 

, , 

6    8    5 

4-  i 

,  , 

+  4 

.  , 

+  4 

6    6    8 

-1 

,  , 

6    8    1 

+  1 

5    7    2 

3  14    1 

4  13    0 

2  10    9 

3  17    8 

4    3    4 
4  11    0 
4  15    8 
4  14    4 
4  15    3 

8  19    3 

5    2    2 

Nil 
8    0    0 

5  18    5 
4  11    0 

5    0    0 
5  17    8 

4    0  10 

5    0    0 

NAMB. 


Metropolitan  Railway  Consol. . . 

Do.    Surplus  Lands    . . 

Do,    84%  Deb 

Do.    84  %  Pref 

Do.    84%  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . , 

Do.    4*%  First  Pref 

Do.    84%Gtd 

Metropolitan  Eleo.  Trams,  Ord. 

Do.    Def 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Elec.    Railways 

Do.    4i  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share, 


Dividends 
for 


Closing 
Quotations 
June  18th. 


44 


64J—  65 
67  —  69 

89  —  91 

86  —  88 

87  —  89 
42J—  43 

144  —146 
96  -  98 
99  —101 

90  —  92 
76  —  78 

i 3 

^-    is 

98  —100 

98  —100 

5 ' 

'|Z    F 

IS  * 

87  —  90 

72  —  77 

4i-    4i 

99  —101 
90  —  92 

i-      I 

3  —    3§ 
80  —  84 


Rise   Present 
+  or     Yield 
Fall  I     p.c. 


+  i 


£  8.  d. 

2  17  9 
4  3  4 
8  16  11 

3  19  7 
8  18    8 

Nil 

4  2  3 
4    18 

3  19    3 

4  17  10 

4  9  9 
6    0    0 

Nil 

5  10    6 

4  10    0 

5  0    0 

6  i3    4 

5  0    0 

7  7    8 

6  4    0 
Nil 

4    9    1 

Nil 

Nil 

6    7    2 


ELECTRICAL   RAILWAYS   AND    TRAMWAYS.-COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref.     . . 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    4i%Deb 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref. 

Do.    4i  %  Deb 

Do.    6%  2nd  Deb 

Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    4J  %  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%Pref 

Do.    44  %  1st  Mort.  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  .. 

Do.    6%ADeb 

Do.    6%BDeb 


6 

6 

5* 

6 

6 

54 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

5 

6 

8 

8 

6 

6 

6 

100 

44 

44 

100 

8 

8t 

100 

6 

6 

100 

6 

5 

40 

4 

4 

100 

44 

4, 

100 

4 

4 

6 

6 

7 

6 

6 

6 

100 

44 

41 

1 

Nil 

24+ 

6 

5 

5 

100 

6 

6 

100 

6 

6 

$1000 

6 

5 

1 

Nil 

,  , 

100 

6 

6 

100 

6 

6+ 

5tV 

m- 

m- 
101  - 

104  - 
114- 

98  - 

99  - 
6 

100 
140 
124 
111 

99* 
103 
102^ 
6i 

4^ 
100 


Sj'Rxd 
6Axd 
96   xd 

lOli 

103 

106 

Hi 
100 
101 

n 

103 
144 

127 
114 
102J 
105 
1044 
-    61 


-103 


OIB 


101—  103 
94  —  98 
101  —104 

wi —      s^ 
89  —  93  xd 
56  —  60 


5    12 

5    6    0 

4    8    4 

4    8    8 

-  ^ 

4  17    1 

4  14    4 

6    3    3 

4  10    0 

4  19    0 

4  is    8 

4    7    5 

5  11    1 

4  14    6 

4    7    9 

+1 

4    7  10 

4    5    9 

-1* 

4    6    2 

5    5    8 

4  16    5 

4    7    5 

4  io    6 

4  17    3 

6    2    0 

4  16    2 

Nil 

6    7    6 

10    0    0 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref.  

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6%  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    5%  1st  Deb. 
Perth  (W.A.)  Eleo.  Tr.,  Ord.    . . 

Do.    6%  1st.  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    4J%l8tDeb 

Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds     . . 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.     . . 

Do.    6%  1st  Deb 

Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

6 

6 

1 

54 

6 

1 

6 

6 

100 

6 

5 

100 

6 

6 

100 

6 

5 

$1000 

6 

6 

$100 

7 

7 

,  , 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

1 

24 

,  , 

100 

6 

6 

6 

6 

6 

100 

44 

44 

$100 

44 

51- 

5 

6 

100 

6 

6 

$100 

10 

10+ 

$500 

6 

6 

100 

6 

6 

100 

6 

5 

6 

6 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

M-   1 
1  — 
1  — 

94  —  98" 
102  —104 
92  —  95 
102  —104 
123  —125 
98i-l(10§ 
104  —106^ 
62-  71 
6  —  5i 

100  —102 

1,^-  lA 

101  —104 
51-  51 

99  —101 
1414— 143J 
106  —107 

99  —100 
248  —253 
105J— 1074 

80  —  83 

96  —  98 
54—    6 
5  —    6i 
100  —103 
104J-106i 


— 1 

+  1 

-■4 

+  1 

+  ■4 

-i 


+  4 
+  4 

+24 


+  1 


0   0 
8    0 


16    2 
5    3 


18    0 

0    4 

18    0 


18 

16 

6 

9 

9 


13  6 

0  0 

19  0 

13  0 

0  6 
2  0 

1  11 

14  8 
17  1 

4  6 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcook  &  Wilooz 

Do.    Pref 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref.  

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     . . 

Do.    4*%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb...        ..        ..        .. 

Castner-Kellner 

Do.    Deb 

Crompton  &  Co 

Do.    Deb ..        •. 


3i-  34 
l|-  Ig 
71—  8J 
6J-  61 
101  —103 
96  —  98 

7 11 

^''^      ^.i" 
61  —  64 

101  —104 
1/6-2/. 
5/-  -6/- 
0-      i 
774—  82J 
64  —  59 
87  —  42 

loi-  114 

6  —  5J 
100  —102 

84—  8g 
105  —109 

4-      I 
68  —  68 


•  • 

7    7    8 

,  , 

7    2    2 

+  1^ 

,  , 

3  18  10 

+  ? 

6    13 

+  J 

4    9    0 

4    7    5 

41 

4  11  10 

Nil 

,  , 

6    5    0 

+  1 

6  16    5 

Nil 

Nil 

Nil 

, , 

6    18 

, , 

7  10    6 

.. 

10  14    4 

6  10    5 

4  16    8 

4    8    3 

6  10    2 

4  10    7 

,, 

Nil 

.  • 

7    7    1 

Dick,  Eerr 

Do.    Pref. 

Do.    Deb 

Edison  &  Swan,  A,  £S  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    6  %  Scsoond  Deb. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref. 
Telegraph  Construction . . 

Do.    Deb , 

Willans  &  Robinson 

Do.    Pref 

Do.    Deb 


1 

6 

1 

6 

6 

100 

•44 

44 

6 

Nil 

•  • 

6 

NU 

,  , 

100 

4 

4 

100 

6 

6 

2 

Nil 

24+ 

2 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

lOf 

6 
100 

l 

n 

10 

10 

10 

6 

5 

12 

20 

10+ 

100 

4 

4 

1 

Nil 

, , 

6 

Nil 

, , 

100 

4 

i 

i%-  1t\ 
97  —100 

jk-      H 
1|-    2J 
68  —  72 
75  —  78 

|-    1 
If—    2 

71-    8J 
94  —  96 

9J-    9s 
85  —  90 
11|—  12* 

m-   5?« 

101  —103 
8—9 
9i-10i 
.S3  —  35 
994—1014 
i-      i 
4-    1 
58  —  60 


+  4 


6    8    1 

6  12  11 

4  10    0 

Nil 

Nil 
6  11    1 
6    8    2 


0  0 
6  8 
4  2 
4  0 
8  11 
0    0 

6  9 

7  5 


4  17  7 
6  19  5 
4    9    0 

Nil 

Nil 
6  13    4 


*  UnlesB  otherwise  stated,  all  shares  are  folly  paid,     t  Interim  dividend, 


Bank  rate  of  Discognt  3  per  cent.,  May  9th,  1912, 
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PROCEEDINGS    OP    INSTITUTIONS. 


The  Tran8mi(i8]on  of  Electrical  Energy  by  Direct  Current 
on  tlie  Series  System. 

By  J.  S.  High  MELD,  M.I.E.E, 

(Abstract  of  paper  lead  before  the  Institution  of  Electbical 
ENGINEEB8,  at  Glasgow,  June  \2th,  1912). 

(Concluded  from  page  988.) 

Bekore  deciding-  upon  the  use  of  the  earth  for  regularly  carrying 
considerable  currents,  it  was  necessary  to  make  sure  that  such  use 
would  not  cause  interference  with  other  electrical  systems,  and 
would  not  cause  damage  to  property.  M.  Thury  has  carried  out  a 
great  deal  of  work  on  this  subject,  and  the  town  of  Lausanne  was 
.supplied  from  St.  Maurice  through  a  single  conductor  with  the 
earth  as  the  return  for  443  days  continuously.  Iron  earth-plates 
were  used,  and  during  the  whole  time  of  their  use  it  was  found  that 
their  resistance  changed  very  little.  The  current  was  150  amperes, 
and  theoretically  the  plates  should  have  been  oxidised  away  in  less 
than  two  months,  but  apparently,  after  a  layer  of  oxide  has  been 
formed,  further  action  is  very  slow.  The  total  resistance  of  the 
earth  connections  was  about  1'6  ohms,  and  it  was  found  that  no 
inconvenience  was  experienced  in  connection  with  telegraphs  and 
telephones. 

Experiments  were  carried  out  in  order  to  obtain  the  following 
informalion,  namely  : — 

(«)  At  what  depth  below  the  surface  must  the  plates  be  buried 
in  order  that  the  effect  of  currents  at  or  near  the  surface  should  be 
negligible. 

(J)  The  size  of  plates  to  be  used,  and  their  number, 

(c)  The  distance  apart  at  which  the  plates  should  be  situated, 

(d)  The  value  of  the  earth  resistance  and  its  constancy. 

With  the  first  object  in  view,  four  iron  plates  were  buried  in  the 
earth,  situated  vertically  above  each  other,  as  indicated  in  the 
diagram  (fig,  8).      The  area  of  each  plate  was  4  ft.  x  2  ft.  2  in., 


Between  the  Earth-plate,  10  ft.  U nderground,  and — 

A  point  18  ft.  away O'OOH  volt. 

Between  the  Surface  Kart.h-plate,  and — 

A  point  120  ft.  away 0-020  volt. 

A  point  60  ft.  away 0  OlD     .. 

A  point  18  ft.  away 0'004     ,, 

Pressure  readings  were  also  taken  between  the  surface-plate  and 
spikes  driven  into  the  ground  at  various  point*. 

All  the  above  readings  were  taken  with  the  poeitive  pole  of  the 
generator  connected  to  the  test  plate. 

The  foregoing  experiments  indicated  that  the  preesure  fall 
occurred  at  the  plate  itself,  and  that  when  the  current  was  carried 
to  a  depth  of  only  10  ft.,  the  pressure  drop  in  the  neighbourhood  of 
the  plate  was  exceedingly  small. 


O.C.G«nerdtor 


V«lt  meter 


Ground  Surface 


\0: 


This  \tiA  ctinntrl'A  Ia  surfai*  fhijt 
or  tc  one  of  rt>e  Urfje  atti  <«  ^,ilM 
Z'  on  reporC  or  iJisC. 


TPereoWifrtm 
surface  pdi'. 


•»V/M>./:"/y/f, 


^wy.WM'xv/VMW.'/iyA'/V/^''''''''''  ".".'■ '''"'  ','\'M"/w  >.',>,'.>■ 


Sxrfice  pidte 


10 

pidCe 


GeneraCor  conneifsd,. 
to  a'pldCe  or  jo'pldCe. 


pldC«. 


I  This  lead  connecccd  Co 
-"  either  surface  pliCe,  lo'pldte, 
a' plate,  or  io'pia-Ce. 


(iaCesbured 
1  t>iet«fidl 

4oC*l«rH«4vu 
ircM  acrk  !4Kn 
43  ca'«*iiirr 
water  ■p^i»» 


puce 


Fig,  8.— Eaeth-Plates  and  Connections, 


i<VWW»--' 

n 

GENERATING     STATION 


LINE     CABLE 


w 


u 


LINE     CABLE 


0 
DISTRIBUTING    STATION 


s,  Main  switch  ;   u  s,  Automatic  switch ;  b,  Pressure-limiting  resistance  ; 
Reg,  Regulator  ;  f,  Main  field  coil ;  a  f,  Auxiliary  field  ;  D,  Diverter. 
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with  the  exception  of  the  top  plate,  which  consisted  of  a 
length  of  6-in.  pipe.  These  plates  were  made  one  pole  of  a 
circuit,  the  other  pole  consisting  of  large  masses  of  iron  buried 
in  the  ground  round  the  works,  chiefly  condensing  water  pipes  of 
very  large  size,  which  make  an  excellent  earth,  the  resistance  of 
which  was  found  to  be  negligible  as  compared  with  the  resistance 
of  the  test  plates.     The  following  observations  were  made  : — 

1.  With  a  steady  current  of  20  amperes  passing  between  the 
earth-plate,  20  ft.  deep,  and  the  large  main  earth,  the  measurements 
were  : — 


Jietiveen  the  Earth-plate  and — 

A  point  120  ft.  away 
A  point  (50  ft.  away 
The  surface  earth-plate 

Beticeen  the  Surface  Earth-plate  and — 

A  point  120  ft,  away 
A  point  60  ft.  away 

Jietween  the  Earth -plate.  10  ft. 

A  point  120  ft.  away 
A  point  60  ft,  away 

2.  With  a  steady  current  of  21  amperes  passing  between  the 
earth-plate,  30  ft.  deep,  and  the  large  main  earth,  the  measurements 
were : — 


165'0  volts. 
166-0    „ 
l(iH-5     „ 

0*024  volt. 

0-016     „ 

I' nder ground,  and — 

0-035  volt. 

0-024     „ 


Jiefween  the  Earth-plate  and — 
A  point  120  ft.  away 
A  point  60  ft.  away 
The  surface  earth-plate 


135-0  voltf. 
134-5     ., 
133-5  v„ 


Further  tests  were  made  by  using  the  pilot  wire  as  the  test  wire, 
and  taking  readings  of  the  difference  in  pressure  between  Willesden 
and  an  earth-plate  in  the  Brent  River,  about  1  mile  from  Southall. 
Using  the  pilot  wire  connected  in  parallel  with  the  earth,  a  current 
of  3  milliamperes  was  observed  without  the  current  in  the  earth, 
and  8  milliamperes  with  90  amperes  flowing,  the  resistance  of  the 
pilot  wire  being  279  ohms  ;  the  difference  in  pressure  between  the 
earth  at  Southall  and  Willesden  due  to  the  earth  current  was 
r4  volts. 

The  latter  tests  were  made  by  the  Post  OfiBce  engineers. 

A  series  of  experiments  was  carried  out  with  different  sizes  of 
plates  suspended  in  the  canal  ;  the  results  show  that  with  a  current 
of  1  ampere  per  tiOO  sq.  in.  of  plate,  little  advantage  is  obtained  by 
making  the  plate  larger. 

Further   readings   were   taken   in  order  to  show  the  difference 
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between  the  conductivity  of  the  connection  in  water  and  in  clay 
and  also  to  show  the  effect  of  using  three  plates  situated  close 
together  and  the  same  plates  situated  at  various  distances  apart. 
The  results  indicate  that  there  is  little  advantage  in  spacing  the 
plates  a  greater  distance  apart  than  6  ft.,  and  that  plates  buried  in 
clay  have  more  than  twice  the  conductivity  of  similar  plates 
immersed  in  water.  When  the  plates  are  buried  at  a  distance  of 
6  ft.  ajiart,  practically  the  maximum  conductivity  is  obtained,  and 
plates  at  this  distance  apart  have  nearly  twice  the  conductivity 
of  plates  1  ft.  apart. 

Before  completing  the  above  experimental  work,  earths  were 
made  at  Willesden  and  Southall  in  the  following  way  :  At 
each  place  three  boreholes  were  made,  each  borehole  having  a 
diameter  of  7  in.  and  a  depth  of  approximately  35  ft.  This  gave  a 
current  of  33  amperes  per  plate,  and  it  was  considered  that  the  plates 
could  carry  this  current  tor  temporary  use  ;  for  permanent  use, 
however,  probably  six  plates  would  be  required.  The  earth-plates 
consisted  of  cast-iron  pipes  having  an  outside  diameter  of  6  in.  and 
^  length  of  9  ft.    To  each  plate  an  insulated  cable  was  bonded,  and 
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after  the  pipe  was  placed  in  the  borehole,  the  space  round  it  was 
filled  in  with  chalk,  the  cable  beingr  brougrht  up  to  the  surface  by 
means  of  an  insulatingr  tube.  The  plates  at  Willesden  are  all  buried 
in  ordinary  London  clay,  and  at  Southall  in  fine  g^ravel,  which  is 
generally  very  dry.  After  the  system  was  started  for  permanent 
supply,  careful  measurements  were  made  in  order  to  ascertain  what 
variations  took  place  in  the  resistance  of  the  earth  connections. 
The  resistance  of  the  two  earths  is  almost  exactly  1  ohm,  so  that 
although  only  three  plates  were  used  the  earth  is  a  very  effective 
one. 

All  the  experiments  show  that  plates  buried  at  a  considerable 
depth  offer  less  resistance  than  plates  buried  at  the  surface  ;  this  is 
due  largely  to  the  heavy  pressure  on  the  plate  when  buried  at  a 
depth. 

When  the  earth  is  put  in  parallel  with  either  cable,  with 
90  amperes  in  the  main  circuit,  30  amperes  flow  through  the 
cable  and  60  amperes  through  the  earth,  so  that  the  ordinary  resist- 
ance of  the  two  earths  is  approximately  one-half  the  resistance  of 
either  cable. 

An  earth  will  now  be  made  by  driving  a  shaft  5  ft.  in  diameter 
to  a  depth  of  30  ft.,  and  six  earth-plates,  consisting  of  cast-iron 
pipes  6  in.  in  diameter  and  3  ft.  long,  will  be  buried  radially  at  the 
bottom  ;  in  this  way  it  will  be  possible  to  keep  a  close  observation  of 
their  condition. 

The  commercial  use  of  the  earth  as  a  conductor  may  be  very 
great.  When  used  as  a  spare  conductor  it  saves  the  cost  of  a  spare 
cable  ;  the  cost  of  the  earth  connections  is  a  negligible  matter  as 
compared  with  the  cost  of  the  cable,  and  where  a  very  long  trans- 
mission is  required — say,  100  miles — the  advantage  is  immense.  A 
line  of  100  miles  consisting  of  two  0"125  sq.  in.  conductors  will 
have  a  total  resistance  of  683  ohms,  so  that  with  a  current  of 
100  amperes,  the  number  of  kilowatts  required  to  keep  the  line 
charged  is  683,  or  nearly  7  per  cent,  of  the  maximum  capacity  of 
10,000  KW.  at  100,000  volts.  Using  an  earth  return  with  the  same 
two  cables  in  parallel,  and  assuming  that  the  earth  resistance  is 
1  ohm  (a  figure  which  can  be  readily  obtained)  the  total  resistance 
would  be  18  ohms,  and  the  number  of  kilowatts  to  keep  the  line 
charged  would  be  180  KW.,  or  I'S  per  cent,  of  the  total  capacity  of 
the  line.  In  the  latter  case,  either  conductor  would  carry  the  full 
load  of  the  system,  so  that  a  complete  duplicate  transmission 
system  is  provided  for. 

The  line  loss  admits  of  ready  calculation,  and  I  find  that  the 
most  convenient  method  is  to  arrive  at  the  mean  power  to  keep  the 
line  charged,  to  estimate  the  annual  cost  of  running  the  necessary 
plant,  and  to  treat  this  cost  as  a  standing  charge. 

I  show  in  the  form  of  curves  on  fig.  9  the  amount  of  the  line 
losses  at  the  various  load  factors,  efiiciencies  and  percentages  of  the 
maximum  load  for  which  the  system  is  designed.  The  curves 
show  the  value  of  the  losses  with  a  completely  insulated  system, 
and  for  the  same  system  operated  with  two  wires  in  parallel  and 
with  the  earth  used  as  the  return. 

The  actual  working  eSiciency  of  the  system  described  is  of  little 
value,  as  the  load  at  present  is  small — only  some  300  icw.  For  the  last 
six  months  the  ratio  of  the  three-phase  energy  sent  out  at  Southall 
to  the  direct-current  input  from  Willesden  was  77  per  cent ,  and 
during  this  time  the  maximum  a.c.  load  has  not  exceeded 
275  KW. 

The  actual  operating  of  the  plant  is  exceedingly  simple.  The 
first  generator  is  run  up  to  speed  by  means  of  its  starting  motor, 
either  with  the  mains  open  or  on  short  circuit,  and  the  regulator  is 
set  to  give  the  proper  line  current ;  an  incoming  generator  is 
generally  started  from  the  direct-current  side,  and  the  motor 
paralleled  into  the  circuit. 

The  sub-station  motors  are  started  by  opening  the  switch  and 
rotating  the  brushes  until  full  speed  is  reached,  when  the  regulator 
is  put  into  action  ;  the  speed  can  be  very  closely  adjusted,  so  that 
paralleling  the  sub-generators  is  a  particularly  easy  operation,  one 
man  attending  to  the  plant. 

With  several  generators  in  series  all  fully  loaded,  any  failure  to 
one  necessitating  its  removal  from  the  circuit  results  only  in  the 
slowing  down  of  the  whole  plant. 

When  two  insulated  mains  are  in  use,  an  earth  at  any  point  does 
not  interfere  with  the  supply  ;  the  voltmeters  at  once  show  which 
main  is  injured,  and  it  can  be  cut  out  of  circuit  after  the  system 
has  been  earthed  at  each  side  of  the  fault. 

When  running  on  one  cable  with  earth  return,  an  earth  on  the 
cable  will  cut  out  all  sub-stations  beyond  the  point  where  the 
fault  occurs. 

The  present  safe  limit  of  pressure  on  a  single  commutator  appears 
to  be  about  .^,000  volts.  Consequently  for  a  maximum  line  pressure 
of  50,000  volts,  ten  machines  are  required,  and  if  these  are  driven 
in  pairs,  five  units  of  plant  are  required  in  the  system.  The  output 
of  each  unit  depends  on  the  line  current  adopted  ;  a  300-ampere 
line  would  require  five  units  each  of  3,000-KW.  output. 

It  does  not  seem  likely  that  these  high-tension  direct-current 
generators  can  be  built  to  run  at  steam  turbine  speeds,  but  a  turbine 
drive  is  now  available  by  the  use  of  the  beautiful  double  helical 
gear  employed  by  Sir  Charles  Parsons  for  driving  slow-speed  pro- 
pellers in  marine  work.  A  very  good  plant  unit  would  consist  of 
separate  high-  and  low-pressure  turbines  each  driving  by  gearing 
one  or  two  slow-speed  generators.  Careful  designing  is  required 
for  the  couplings,  but  there  appear  to  be  no  serious  difficulties  in 
constructing  plant  units  of  very  large  size. 

I  believe  that  the  day  will  come  when  internal  combustion 
engines  of  large  size  will  be  used  to  supplement  the  steam  turbine 
in  our  power  stations,  and  fr>r  such  work  the  series  system  oilers 
special  advantages,  owing  to  the  fact  that  it  is  independent  of  any 
ordinary  speed  variations  and  is  clear  of  all  the  difficulties  inherent 
n  parallel  running. 

The  cost  of  a  series  d.c.  power  station  where  either  water  tur- 


bines, Diesel,  gas,  or  reciprocating  steam  engines  are  used  is  generally 
not  more  than  that  of  a  similar  alternate-current  station.  Where 
large  steam  turbine  stations  can  be  used,  direct-current  plant  of 
similar  output  would  be  more  expensive. 

The  cost  of  the  sub-station  plant  and  gear  is  about  the  same  as 
that  of  an  A.c.  motor-generator  station  working  at  any  pressure 
suitable  for  direct  use  on  the  motors ;  if  step-down  trans- 
formers are  required,  the  advantage  will  generally  be  with  the  D.c. 
station. 

The  transmission  line  is  far  less  costly  than  a  three-phase  line  of 
similar  capacity.  The  actual  cost  of  the  line,  having  a  capacity  of 
10,000  KW..  with  one  cable  disabled,  worked  out  at  £1,600  per  mile  ; 
this  includes  the  two  cables  laid  in  cast-iron  pipes  and  a  telephone 
cable,  and  the  cost  of  the  earth  connections  at  each  end.  The  cost 
of  a  single  three-phase  armoured  cable  of  5,000  kw.  capacity  at 
20,000  volts  including  cost  of  laying  is  about  £3,000  per  mile,  or 
twice  the  cost  without  any  provision  for  breakdown.  For  certain 
work  the  series  system  and  series-wound  constant-current  machines, 
possess  great  advantages  as  to  cost  and  convenience  over  other 
systems.  For  very  long-distance  transmission,  especially  where 
underground  mains  a,re  necessary,  it  is  possible  where  the  A.c. 
system  is  not  possible.  Where  energy  has  to  be  taken  to  a  great 
city  from  a  distance,  whether  from  a  water-power  station  or  a  steam 
station  situated  at  the  coalfields,  the  underground  system  offers 
great  advantages,  as  compared  with  the  overhead  system,  in  respect 
of  security  of  supply  and  cost  of  maintenance.  In  many  instances 
the  underground  direct-current  system  can  be  laid  at  no  greater 
cost  than  the  three-phase  overhead  system.  The  system  might  be 
advantageously  used  •  for  railway  supply,  especially  where  water- 
power  is  available,  since  it  enables  a  very  long  line  to  be  fed  from 
a  single  power  station.  It  i  is  nearly  as  easy  and  inexpensive  to 
insulate  for  100,000  volts  as  for  20,000  volts  ;  all  that  is  necessary 
is  to  design  the  couplings  and  machine  insulation  for  the  higher 
pressure.  With  this  high  pressure,  any  practicable  distance  from  a 
power  station  is  possible. 

The  series  machine  is  well  adapted  for  any  special  work  where 
variable  speed  is  required,  as  for  driving  winding  and  hauling  gear, 
and  for  rolling  mills.  It  has  been  found  economical  to  install  a 
separate  series  system  consisting  of  a  generator  and  motor,  the 
former  driven  by  a  three-phase  motor,  to  drive  a  single  winding 
gear.  The  great  advantage  for  these  purposes  is,  of  course,  the  com- 
bination of  constant  torque  with  any  degree  of  speed  variation  and 
the  absence  of  the  losses  incurred  in  any  form  of  rheostatic  control. 
The  whole  of  the  plant  and  cables  for  the  western  area  supply  were 
built  in  this  country. 

Discussion. 

The  discussion  on  Mr.  Highfield's  paper  was  opened  by  Mb.  Roger  T. 
Smith  (G.W.Ry.),  who  confined  himself  almost  entirely  to  the  author's 
remarks  on  the  system  as  applied  to  railways,  pointing  out  that  he 
made  the  reservation  that  his  remarks  only  applied  to  transmission 
between  a  generating  station  and  a  sub-station,  and  not  to  any  use 
the  current  might  be  put  to  on  the  other  side  of  a  sub-station.  He 
went  on  to  speak  of  the  tracks  alongside  of  the  railway  lines,  and 
pointed  out  that  these  were  not  always  continuous  or  of  the  same 
extent,  while  they  were  invariably  fully  occupied  with  telegraph 
and  telephone  poles,  so  that  the  only  way  of  getting  over  the 
difficulty  would  be  by  bunching  the  wires  or  putting  them  into 
wooden  troughs.  It  was  surprising  to  find  in  many  places  how 
difficult  it  was  to  get  even  10  or  12  ft.  at  the  side  of  the  track  with 
the  assurance  that  the  space  would  not  be  later  required  for  other 
traffic  without  widening  the  line,  so  that  if  they  took  the  trans- 
mission of  the  current  for,  say,  100  miles,  as  suggested  by  the 
author,  on  a  three-phase  cable  for  transmitting  alternating  currents, 
or  two  cables  underground,  and  carried  in  such  a  way  that  they 
were  not  going  to  be  damaged,  the  cost  was  very  considerable.  If 
it  was  possible  to  use  the  earth  as  suggested,  it  was  a  very  great 
advantage  on  the  side  of  the  direct-current  system.  He  drew 
attention  to  the  fact  that  ther  j  was  liability  of  interference  to 
signals  from  stray  currents,  and  it  was  impossible  to  use  anything 
else  but  direct  current,  supplied  by  primary  or  secondary  batteries,  at 
2  or  4  volts,  and  he  asked  Mr.  Highfield  if  he  could  give  assurance 
that  such  small  voltages  were  not  likely  to  be  interfered  with  by 
such  an  earth  return  as  was  put  forward.  He  also  asked  if  Mr. 
Highfield  had  considered  the  use  of  sub-station  machinery  for 
charging  batteries  in  parallel  and  also  in  series. 

Mr.  Rosenberg  (Manchester)  held  that  they  could  have  a  ver; 
much  more  simple  station  and  sub-station  in  the  case  of  alternating 
currents.     He  thought  there  were   too  many   complications,  and 
there  might  be  trouble  with  governors. 

Prof.  Maechant  (.Liverpool)  spoke  ohiefiy  of  corrosion.  While 
not  suggesting  that  in  the  cases  quoted  there  was  more  than 
usual  corrosion,  he  suggested  that  in  pipes  already  laid,  that  was  a 
serious  point. 

Mr.  Wighaji  (Edmundson's,  Ltd.)  said  that  in  the  Highlands  of 
Scotland  there  were  many  falls,  from  which,  by  the  expenditure  of 
a  comparatively  moderate  capital,  they  might  get  anything  from 
2,000  to  a, 000  H.p.  His  experience  was  that  there  was  no  more 
difficult  undertaking  than  the  handling  of  d.c.  machinery. 

Mr.  B.  Welbourn  (B.  I.  &  H.  Cables)  said  that  the  Thury 
system  had  received  serious  consideration  in  the  United  States  and 
Canada,  and  there  was  a  large  field  for  D.c.  transmission ;  the 
introduction  of  the  system  had  led  to  a  vast  amount  of  research  on 
the  part  of  cable  manufacturers,  from  which  valuable  results  had 
accrued. 

Prof.  Baily  (Edinburgh)  pointed  out  the  ease  with  which  the 
earthing  system  could  be  carried  out  in  the  vicinity  of  London, 
where  the  sub-soil  was  water-laden,  compared  with  places  with  dry 
stoney  sub-strata,  like  some  districts  in  Scotland. 
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Mk.  M'Whirtkr  (GlaHfrow)  dealt  with  the  same  topic,  inatancinf? 
a  ca8«  where  in  the  installation  of  a  lijrhtninff  conductor  a  series  of 
copper  plates  had  to  be  laid  around  the  house  to  secure  safe  con- 
ductivity. 

The  Chairman  (Mr.  Ferranti)  spoke  of  an  occasion  when  his 
company  were  conducting-  on  the  sing-le  line  and  earth  principle 
when  there  was  a  breakdown,  and  it  was  reported  that  atmospheric 
conditions  had  been  responsible  for  the  resulting  interruptions  to 
telegraphs  in  the  neighbourhood  of  London. 

In  reply,  Mr.  Highfikld  argued  that  there  were  frequently 
occasions  when  the  transmission  lines  should  be  laid  underground, 
as  in  his  opinion  the  line  overhead  might  often  lead  to  a  great  deal 
of  interference  with  traffic.  He  thought  the  charging  of  batteries 
would  not  be  sufficiently  effective,  and  would  be  somewhat  com- 
plicated. It  was  interesting  to  note  that  the  building  of  gene- 
rators such  as  had  been  described  had  resulted  in  the  construction  of 
parallel  working  direct-current  motors  at  a  much  higher  pressure 
than  hitherto.  Mr.  Rosenberg  was  not  quite  right  in  the  assertion 
that  the  machinery  was  complicated.  The  author  had  taken  a 
number  of  engineers  over  his  plant,  and  they  were  surprised  at  the 
little  there  was  to  see.  There  was  an  emergency  governor  on  the 
motors  to  come  into  action  in  case  the  plant  showed  an  indication 
of  running  away.  He  agreed  with  the  remarks  as  to  the  water 
contained  in  the  sub-soil  around  London,  but  pointed  out  that  they 
had  sometimes  to  resort  to  pouring  water  down  the  wells  to  give 
good  conductivity. 


THE   I.E.E.    SUMMER   MEETING. 


The  first  summer  meeting  ever  held  by  the  Institution  of 
Electrical  Engineers  has  come  and  gone.  Glasgow  was 
chosen  for  the  convention,  and  certainly  from  an  engineer- 
ing point  of  view,  no  place  could  have  been  more  appro- 
priate. In  that  busy  hive  of  industry,  engineering  of 
practically  every  kind  may  be  seen  in  its  most  advanced, 
most  aggressive  and  most  pronounced  character,  and  to 
London  men  Glasgow  and  its  neighbourhood  must  have 
formed  an  object  lesson  not  easily  to  be  forgotten. 

Everything  must  have  a  beginning  ;  a  good  start  has 
been  made,  and  each  succeeding  year  should  see  the  summer 
meeting  of  the  I.E.E.  achieve  greater  and  greater  success 
and  become  more  and  more  useful  to  our  profession. 

We  understand  it  was  an  open  secret  that  the  visit  was  in 
danger  of  being  abandoned  from  lack  of  support,  but  luckily 
a  sufficient  muster  of  members  came  to  the  rescue,  and  the 
Institution  was  enabled  to  carry  out  its  intention  in  a  manner 
which  did  it  infinite  credit,  and  which  is  deserving  of  the 
congratulations  of  all  those  who  took  part  therein. 

The  number  present;  was  about  155,  including  ladies,  in 
addition  to  a  goodly  number  of  members  and  friends  of  the 
Scottish  Section.  As  many  as  22U  took  part  in  the  various 
excursions  on  the  Wednesday.  The  Council  was  represented 
by  10  of  its  members. 

Mr.  Highfield's  paper,  "  The  Transmission  of  Electrical 
Energy  by  Direct  Current  on  the  Series  System,"  was  of 
much  importance,  but  as  the  subject  is  little  known  except 
to  a  few,  the  discussion,  although  animated  enough,  did 
not  lead  to  any  further  elucidation  of  it.  Dr.  Rosenberg 
criticised  it  adversely  from  many  points,  but  as  he,  apparently, 
had  not  seen  the  system  in  operation,  he  brought  into  his 
comments  a  certain  number  of  disadvantages  which  in  reality 
have  no  existence,  as  Mr.  Highfield  showed  in  his  reply. 

It  seems  not  a  little  strange  that  the  contractors  for  the 
plant  should  not  have  had  a  representative  present  to  partici- 
pate in  the  discussion,  as  we  know  that  more  than  one  of 
their  engineers  are  quite  familiar  with  the  Thury  system  ;  the 
cable-makers  were  not  so  reserved,  Mr.  Welbourn  for  his 
company  making  out  a  good  case. 

But  the  feature  of  the  meeting  was  the  lecture  on 
"  Permanent  Magnets,"  at  the  University  on  Thursday 
morning,  by  Prof.  Silvanus  Thompson.  His  audience  con- 
sisted of  some  70  to  80  of  the  sterner  sex  athirst  for 
knowledge,  and  some  five  or  six  ladies.  The  majority  of  the 
I.E.E.  had,  alas  !  gone  on  a  trip  to  Edinburgh,  and  therefore 
lost  what  would  have  been  a  never-to-be-forgotten  event  in 


th";ir  lives.  For  two  hour«,  Prof.  Tliompfeou  held  hia 
hearers  absolutely  fascinated  by  his  usual  masterly  expogition 
of  his  subject. 

Many  of  us  probably  thought  we  knew  a  good  deal  con- 
cerning the  properties  of  jxirmanent  magnets,  but  not  one  of 
us  left  that  lecture  without  a  feeling  that  in  those  two  hours 
he  had  learned  that  which  he  never  knew  before. 

The  (jualiLy  of  steel,  tho  shape  and  dimensions  of  bars,  heat 
treatment,  magnetising,  maturing,  and  safeguards  for  pre- 
serving ;  these  were  the  heads  of  the  Professor's  discourse, 
and  never  have  we  heard  him  to  greater  advantage.  He  was 
always  ehxjuent,  but  at  times  he  became  impassioned,  probably 
feeling  that  he  was  speaking  in  the  place  that  had  so  often 
been  occupied  by  tliat  greatest  of  modern  physicists,  I^ord 
Kelvin,  to  whose  memory  he  paid  a  glowing  tribute.  That 
lecture  alone  was  well  worth  the  jcumey  to  Glasgow,  and 
when  we  say  that  Dr.  Thompson  travelled  all  night  on 
Wednesday  to  deliver  his  discourse  at  10.80  the  next 
morning,  and  then  left  for  London  by  the  2  o'clock  train,  we 
think  that  the  Institution  owes  him  a  debt  of  gratitude. 

It  may  be  questioned  whether  afternoon  visits  to  works, 
covering  acres  of  dusty,  dirty  shops,  and  dustier,  dirtier 
ground,  or  to  power  stations  are  really  of  much  value. 
And  when  a  tiring  afternoon  is  followed  by  a  reception, 
there  is  on  the  part  of  the  weary  ones  a  decided  disinclina- 
tion to  go  to  the  trouble  of  attiring  themselves  for 
evening  functions  when  the  time  for  that  and  dinner  is 
very  Hmited. 

We  have  every  respect  for  those  firms  who  so  obligingly 
open  their  workshops  to  the  visitors,  but  it  is  becoming  a 
matter  for  consideration  whether,  after  a  morning  devoted  to 
the  reading  and  discussion  of  papers,  the  afternoon  should 
not  be  solely  devoted  to  social  amenities. 

The  trip  on  the  Clyde  was  undertaken  in  weather  not 
calculated  to  bring  the  beauties  of  the  scenery  before  the 
visitors  to  the  best  advantage  ;  for  although  the  rain  which 
fell  in  Glasgow  did  not  affect  the  river  party,  the  sunshine 
was  only  fitful.  Still,  the  catering  was  good,  and  everybody 
seemed  thoroughly  to  enjoy  the  change  from  arduous  labour 
to  pleasure  seeking,  and  as  they  returned  to  Glasgow 
punctually  at  5  o'clock,  there  was  ample  time  left  to  prepare 
leisurely  for  the  Institution  diimer  at  the  Grosvenor 
Restaurant,  at  which  some  200  ladies  and  gentlemen  assem- 
bled. Amongst  the  guests  were  representatives  of  the  Cor- 
poration and  the  University,  besides  other  public  men.  Dr. 
S.  Z.  de  Ferranti,  the  president  of  the  Institution,  presided, 
and  among  the  gentlemen  present  were  Lord  Inverclyde,  Sir 
John  Ure  Primrose,  Bailie  J.  C.  King,  Chief  Magistrate, 
Sir  George  T.  Beatson,  Sir  David  C.  M'Vail,  Prof.  A.  Barr, 
the  Very  Rev.  F.  L.  Dean,  Provost  of  St.  Clary's,  Bailie 
Nelson,  Prof.  Glaister,  ex-Bailie  Willock,  chairman  of  the 
Corporation  Electricity  Committee,  Prof.  Mellanby,  Prof. 
G.  G.  Henderson,  the  Rev.  Dr.  John  Smith,  ^Ir.  E.  Hall 
Brown,  Prof.  Andrew  Gray  and  Dr.  David  Murray.  The 
croupiers  were  Prof.  F.  G.  Baily,  ^Ir.  W.  W.  Lackie.  ^Ir 
W.  Judd,  Mr.  W.  Duddell,  Mr.  Robt.  Kaye  Gray  and  Mr. 
W.  ]\PWhirter. 

The  chairman  proposed  "  The  Corporation  of  Glasgow," 
and  spoke  of  the  intimate  tie  binding  the  Corporation  and  the 
Institution — the  object  of  promoting  a  wid^r  and  more  general 
application  of  electricity  tor  all  purposes.  The  Institution, 
he  continued,  was  fortunate  in  having  met  in  (ilasgow, 
where  the  Corporation  had  pursued  a  most  enlightened  jolicy 
of  doing  all  that  was  possible  to  push  the  development  of 
electricity. 

Mr.  Ferranti  then  spoke  of  the  labour  unrest  which 
permeated  almost  every  trade  in  the  country.  There 
was,  he  said,  a  great  deal  of  legitimate  ihssatisfaction  in  the 
life  of  the  greater  proportion  of  the  [>eople,  and  a  great  deal 
they  would  like  to  see  altered.  There  was,  he  would  not 
say  one  remedy  only,  but  one  remedy  that  stood  out  clearly, 
if  the  general  mass  of  the  people  were  to  have  a  better  time. 
He  held,  and  felt  very  strongly,  that  the  solution  of  much  of 
the  trouble  was  the  introduction  of  machinery  to  lighten 
labour.  The  country  must  work  at  a  higher  efficiency. 
His  point  or  view  was  that  electricity  was  the  greatest 
labour-saving  contrivance  which  had  ever  been  introduced, 
and  that  when  properly  developed  it  would  bring  immense 
benefits  in  the  future  to  the  people  of  this  country. 

Bailie  King  acknowledged  the  toast,  m  the  absence  of  the 
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Lord  Provost,  in  a  richly  huinorous  speech.  No  longer 
would  anyone  hearing  Bailie  King  believe  that  a  surgical 
operation  was  necessary  to  make  a  Scotsman  see  a  joke  ; 
they  not  only  see  them,  but  manufacture  them  at  every 
opening. 

Mr.  Duddell,  the  President-Elect  of  the  Institution,  gave 
the  toast  of  "  The  University,"  to  which  Prof.  Barr  replied 
in  a  speech  full  of  witticisms,  his  ivfcrences  to  short  and 
long  bars  showing  how  much  he  had  appreciated  the  lecture 
on  "  Permanent  Magnets  "  earlier  in  the  day. 

The  University,  he  said,  deserved  to  be  toasted  at  any 
dinner  of  electrical  engineers,  for,  as  they  had  been  reminded, 
it  was  the  University  of  Black  and  Watt,  of  Kelvin  and 
Rankine.  The  physics  taught  in  the  early  times  must  have 
been  of  a  very  speculative  character,  because  the  old  records 
told  them  that  one  branch  of  the  subject  was  pneumatics,  in 
which  was  comprised  the  nature  of  spirits,  including  angels. 
The  present  learned  Professor  of  Natural  Philosophy  would 
hardly  venture  to  go  so  far  in  his  lectures,  but  he  could  wish  he 
had  listened  to  some  lectures  on  that  interesting  view  of  the 
subject,  as  then,  perhaps,  he  might  have  been  able  to  esti- 
mate the  real  unearthly  nature  of  the  electrical  engineer.  He 
'looked  upon  him  as  being  quite  ethereal — someone  quite 
outside  the  common  run  of  engineers,  the  common  five-eighths, 
as  they  were  usually  called. 

Lord  Invei;clyde  replied  for  "  The  Guests,"  proposed  by 
Mr.  Robt.  Kaye  Gray.  To  him  as  a  ship-owner,  he  said, 
it  was  a  special  gratification  to  attend  their  dinner,  because 
although  the  propulsion  of  ships  by  electricity  was  still  in 
its  infancy,  the  application  of  electricity  to  lighting  and  to 
other  contrivances  on  board  ship  had  done  more  to  make 
travel  pleasant  and  convenient  than  anything  else  they  could 
refer  to. 

The  toast  of  "  The  Chairman  "  was  proposed  by  Sir  John 
Ure  Primrose,  and  cordially  pledged. 

The  indefatigable  secretary,  Mr.  Rowell,  and  his  fidm 
Achates,  Mr.  Tree,  were  here,  there  and  everywhere  ;  we 
received  many  little  courtesies  at  the  hands  of  these  gentlemen, 
and  to  them  we  ojffer  our  salaams. 

To  the  business  man  it  is  rather  unfortunate  that  this 
meeting,  the  Convention  of  the  M.E.A.  and  that  of  the 
Light  Railways  and  Tramways  Association,  should  all  take 
place  within  three  weeks,  for  the  tax  upon  one's  time  is  very 
severe. 


In  our  "  Notes ''  last  week  we  gave  a  brief  outline  of  the 
proceedings  on  the  first  day  of  the  convention.  The  second 
day's  meeting  took  place  in  the  James  Watt  Laboratory  of 
Glasgow  University,  Dr.  Ferranti  presiding,  when  Prof. 
Silvanus  P.  Thompson,  D.Sc,  F.R.S.,  lectured  on  "  The 
Magnetism  of  Permanent  Magnets."  In  an  introductory 
reference  to  Lord  Kelvin's  work,  Prof.  Thompson  said  the  deceased 
scientist  did  so  much,  not  only  in  regard  to  magnetism,  but  as  to 
the  allied  parts  of  the  science,  as  to  make  them  all  keenly  feel  that 
they  owed  a  great  debt  to  him,  and  that  his  writings  were  still  an 
inspiration  to  them.  The  lecturer  proceeded  to  point  out  that 
the  magnetism  of  permanent  magnets  was  a  subject  which  interested 
electrical  engineers  more  than  others,  and  he  had  some  doubt 
whether  the  majority  had  really  understood  the  true  importance 
of  the  subject.  Permanent  magnets  were  used  in  very  many  pieces 
of  apparatus  and  very  many  instruments,  and  while  they  had  known 
magnets  from  their  boyhood,  they  hardly  yet  realised  what  advances 
had  been  made,  whait  problems  confronted,  investigated  and  solved 
by  their  agency.  They  hardly  understood  the  later  developments 
of  the  subject,  but  he  ventured  to  think  that  if  one  collected 
the  scattered  data  of  the  researches  of  the  past  20  or  25  years  and 
put  them  into  a  connected  whole,  the  influence  of  the  permanent 
magnet  on  the  present  state  of  matters  electrical  would  be  found  to  be 
of  vast  importance.  He  would  deal  not  with  his  own  researches,  but 
with  what  had  been  done  by  people  in  this  and  other  countries.  In 
the  first  place  it  went  without  saying  that  they  had  to  deal  with 
steel,  for  there  were  no  permanent  magnets  for  ordinary  purposes, 
except  those  made  of  steel.  Of  course,  there  were  also  load-stones, 
but  these  could  be  dismissed  from  the  present  occasion,  as  conld  also 
be  a  material  lately  discovered — an  alloy  of  cobalt  and  iron  which 
had  not  been  sufficiently  investigated.  These  they  would  dismiss  and 
confine  themselves  to  steel.  But  in  that  connection  there  were  half  a 
dozen  points  of  view  which  it  would  be  well  to  discuss.  He  put 
down  first  in  order  of  consideration,  the  consistency  and  the  quality 
of  steel.  Were  they  to  use  carbon  steel,  and,  if  so,  of  what  percentage, 
or  if  they  were  to  use  an  alloy  steel,  what  alloy,  and  of  what 
percentage  ?  That  was  a  point  which  could  not  be  answered  right 
off,  and  they  had  aieo  to  consider  the  second,  viz.,  the  shape  and 
dimeusions  of  the  magnet.  They  had  then  to  consider  the  purely 
metallurgical  question.  Steel  might  differ  very  largely  in  its  con- 
dition, depending  upon  how  it  had  been  heated,  cooled,  or  worked, 


the  temperature  at  which  it  had  been  tempered,  cooled,  or  quenched, 
in  hot  or  cold  water,  in  oil,  or  mercury,  or  liquid  air.     This  was  a 
most  important  question.     Another  point  was  whether  it  was  advi- 
sable to  temper  the  steel.     Then  came  the  question  of  magnetising, 
which  was  the  least  important,  and  that  of  ageing  or  maturing, 
whether  by  time  or  shock,  or  by  warming  and  maturing  by  repeated 
partial  magnetisation.    What  was  important  to  know  was,  how  much 
magnetism  was  lost  and  how  much  residual  magnetism  left  ?     The 
professor  proceeded  to  discuss  in  detail  the  properties,  metallurgical 
and   magnetic,    of   the   various   kinds  of   steel   and   alloys,  with 
profuse  diagrams  from  the  research  data  of   Madame  Curie  and 
others,   and   went   on   to  show  that   steel   heated   about   800°  C. 
was  non- magnetic.     It  was  not  attracted  by  a  magnet  and  they 
could  not  make  a  magnet  of  it.     A  little  below  that  it  was  capable 
of  being  magnetised.     Of  the  various  steels  he  suggested  pearlite  as 
the  most  easily  magnetised  and  the  most  retentive  of  magnetism. 
Proceeding  to  deal  with  the  dimensions  and  size  of  magnets,  the 
lecturer  pointed  out  that  Lord  Kelvin  had  told  him  the  better  part 
of  40  years  ago  that  short  bars  had  short  memories.     They  did  not 
remember  having  been  magnetised  and  gradually  lost  their  magne- 
tism, while  long  bars,  even  of  soft  steel,  would  remember  and  would 
keep  it.     The  self -demagnetising  forces  in  a  short  bar  were  greater 
than  in  long  ones ;  the  nearer  the  poles  were  to  each  other,  in 
the  greater  degree  did  the  one  act  upon  and  combat  the  influence 
of  the  other.     His  point  was  that  the  distance  between  the  poles 
should  not  be  less  but  much  inore  than  20  times  the  diameter  or 
the  thickness  of  a  bar  magnet,  while  as  to  permanence  he  suggested 
sudden  quenching  at  the  degree  he  had  previously  mentioned.     In 
subsequent  processes  there  were  various  methods,  that  of  dropping 
the   magnet   or   subjecting   it   to   force,   or   successive   warmings 
to  temperatures  of  60  down  to  20  degrees — temperatures  to  which  it 
was  likely"  to  be  subjected  when  in  ultimate  use.     He  repressed  a 
passing  regret  that  the  disappearance  of  big  horse-shoe  magnets 
had  synchronised  with  the  passing  away  of  the  tea  clipper  ship, 
pointing  out  that  such  magnets  were  at  one  time  used  for  the  discovery 
of  nails  and  other  metallic  substances  which  might  have  found  their 
way  into  the  tea  chests.      Magnets  were  now,  however,  in  much 
greater  demand,  particularly  in  those  horrid  little  telephones  the 
Post  Office  had  foisted  upon  the  country,  and  magnetic  steel  was 
therefore  in  great  request.     He  considered  that  this  was  an  oppor- 
tunity of  which  Sheffield  steelmaker?  should  take  more  advantage. 
He  noticed  that  recently  300  tons  of  such  steel,  at  £60  a  ton,  had 
been  supplied  by  a  foreign  firm.     He  thought  the  Sheffield  makers 
had  not  shown  their  usual  keenness  in  this  connection.  He  admitted, 
in  conclusion,  that  while  they  had  learned  much  from  improved 
metallurgical  methods,  a  great  deal  yet  required  to  be  done  in  the 
perfecting  of  their  knowledge  in  this  matter.     Prof,   Thompson 
subsequently  showed  a  variety  of  magnets  of  different  shapes  and 
strengths  for  different  uses. 

The  chairman  expressed  his  confidence  that  the  facts  of  the 
lecture  would  greatly  help  on  what  he  would  term  the  permanent 
magnet  business.  Dr.  Thompson  might  have  given  them  some 
information,  however,  as  to  the  applications  of  such  magnets.  It 
was  a  matter  of  wide  interest,  and  anything  that  could  be  done  to 
stimulate  the  better  production  of  magnets  must  be  of  the  greatest 
advantage  to  the  general  development  of  electrical  work. 

After  Prof.  Thompson  had  been  thanked,  Messrs.  J.  S.  Nicholson 
and  B.  P.  Haigh  gave  a  demonstration  and  description 
of  a  single-phase  motor  with  pole-changing  windings,  in  the 
laboratory,  to  which  we  have  already  referred  in  our  previous 
note. 

In  the  course  of  the  day  a  party  of  the  members  visited  Edin- 
burgh, under  the  direction  of  Messrs.  E.  George  Tidd  and  W,  F, 
Mitchell,  while  there  were  visits  to  the  Glasgow  Corporation  power 
stations  at  Pinkston  and  at  Port  Dundas,  under  the  guidance 
of  Messrs.  W.  W.  Lackie  and  John  Ferguson  ;  the  North 
British  locomotive  works,  and  the  Corporation  electricity  sub- 
station at  Springburn,  with  Mr.  Sam  Mavor  as  guide  ;  to  the  Clyde 
Valley  Co.'s  power-house  at  Motherwell,  under  the  direction  of  Mr. 
David  A,  Starr ;  and  to  Messrs.  Babcock  &;  Wilcoxs  works,  at  Renfrew, 
with  Mr.  J.  K.  Stothert  as  guide. 

In  the  evening  the  members  were  the  guests  of  Sir  Donald  and 
Lady  McAlister,  Prof,  and  Mrs.  Barr,  and  Prof,  and  Mrs.  Milligan, 
A  musical  programme  was  afterwards  rendered,  while  a  demonstra- 
tion of  gyroscopic  apparatus  was  given  in  the  Randolph  Hall  by 
Dr,  J.  G,  Gray  and  the  assistants  in  the  Natural  Philosophy  Depart- 
ment. 


On  Friday  the  members  enjoyed  a  cruise  on  the  estuary  of  the 
Clyde,  and  later  dined  in  the  Grosvenor  Restaurant,  under  the 
presidency  of  Dr.  Ferranti.  In  proposing  "The  Corporation  of 
Glasgow,"  the  Chairman  spoke  of  the  T.C.'s  intimate  association 
with  the  tramways  and  electricity  supply  as  a  binding  tie  between 
the  Institution  and  the  Corporation.  He  did  not  feel  at  all  shy  of 
speaking  of  the  Corporation  pushing  the  use  of  electricity.  They 
might  think  it  too  commercial  a  thing  for  a  municipality  to  do, 
but  it  was  not.  He  felt  there  was  nothing  they  could  do  more 
beneficial  to  their  citizens  and  to  the  trade  of  the  city  than  to  push 
electricity  as  much  as  they  possibly  could.  He  suggested  that  the 
country  must  work  at  higher  efficiency,  and  his  opinion  was  that 
electricity  was  the  greatest  labour-saving  contrivance  which  had 
ever  been  introduced,  and  that  when  properly  developed  it  would 
bring  immense  benefits  in  the  future  to  the  people  of  this  country. 
Bailie  King  acknowledged  the  toast  in  the  absence  of  Lord  Provost 
Stevenson,  and  in  responding  for  the  toast  of  "The  University," 
proposed  by  Mr.  W.  Duddell,  Prof.  Barr,  after  recalling  the  associa- 
tion with  the  University  of  Black,  Watt,  Kelvin  and  Rankine,  said 
the  subjects  which  the  University  taught  to-day  were  quite  asexten- 
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Bive  an  they  ever  were.  He  thonffht  they  professed  to  be  able  to 
teach  almoHt  everythinjf,  but  if  they  could  think  for  one  moment  of 
the  most  characterintic  element  of  all  that  teaching,  he  would  say 
it  was  they  were  trying-  to  teach  them  how  they  could  fiet  !id.  for 
4d.  In  replyinpr  to  "  The  fluests,"  Lord  Invprclyde  said  that  the 
application  of  electricity  to  lighting  and  to  other  uses  on  board 
ship  had  done  more  to  make  travel  pleasant  and  convenient  than 
anything  else  that  he  knew  of. 


LEGAL. 


BRITISH,  Foreign  and  Colonial  Automatic 

LlOHT-CONTEOr.I.ING    Co.   AND    GUNNING   r.    METROPOLITAN    GAS 

Meters,  Ltd. 

This  case  came  before  the  Court  of  Appeal,  composed  of  the  Master 
of  the  Rolls  and  Lords  Justices  Farwell  and  Kennedy,  on  Tuesday 
and  Wednesday  last  week,  upon  the  appeal  of  the  plaintiffs  from 
a  judgment  of  Mr.  Justice  Warrington. 

In  this  case  the  plaintiffs  brought  the  action  for  an  injunction  to 
restrain  the  defendants  from  infringing  the  plaintiffs'  letters  patent 
of  alleged  improvements  in  apparatus  for  automatically  lighting 
and  extinguishing  lamps,  both  gas  and  electric  light,  at  predeter- 
mined times,  and  for  impiovements  in  conical  plugs,  with  the  object 
of  doing  away  with  the  necessity  of  hand  lighting. 

It  appeared  that  the  plaintiffs'  apparatus,  so  far  as  it  related  to 
gas,  was  the  use  of  a  stop-cock  with  passages  through 
its  plug,  so  that  on  turning  it  partly  round  the  gas 
could  pass,  and  on  turning  it  another  stop  round  the  passage 
was  closed,  there  being,  however,  a  small  by-pass  to  maintain  a 
kindling  light.  When  the  lamps  were  electric  a  rotating  switch 
was  employed  which  when  turned  partly  round  closed  the  circuit,, 
and  when  turned  a  step  further  opened  it.  The  turning  movement 
of  the  stop-cock  or  switch  was  effected  by  means  of  clockwork 
which  would  go  a  week  with  one  winding  up,  and  parts  of  the 
clock  were  adjusted  to  act  on  the  stop-cock  or  switch  so  as  to  partly 
turn  it  at  the  hours  to  which  the  parts  were  adjusted.  Plaintiffs 
contended  that  the  combination  of  these  things  produced  a  new 
result,  and  that  the  defendants  had  been  guilty  of  infringement. 
Mr.  Justice  Warrington,  however,  held  that  there  had  been  no 
infringement  by  the  defendants,  and  entered  judgment  for  them 
with  costs.     Hence  the  present  appeal  of  the  plaintiffs. 

Mr.  T.  Terrell,  K.C.,  Mr.  Courtney  Terrell,  and  Mr.  Goodland 
appeared  for  the  appellants  ;  and  Mr.  Walter,  K.C.,  and  Mr.  J,  H, 
Gray  for  the  respondents. 

At  the  conclusion  of  the  arguments,  their  Lordships  upheld  the 
decision  of  Mr.  Justice  Warringjton  that  the  defendant  company 
had  not  infringed  the  plaintiffs'  patent,  and  dismissed  the  appeal, 
with  costs. 


Tramway  Accident  Compensation. 

A  carman  named  Lingi  Rouchetti,  of  Battersea,  employed  by 
Messrs.  Carlo  Gatti,  ice  merchants,  on  June  12tb,  was  awarded,  in 
the  King's  Bench  Division,  by  a  common  jury  sitting  with  Mr. 
Justice  Horridge.  £50  damages  against  the  London  United  Tram- 
ways, Ltd.,  for  personal  injuries  sustained  by  a  collision  with  a 
tramcar  belonging  to  the  defendant  company  in  July  last. 


Simpson  r.  Lord  and  Others. 

Before  Mr.  Justice  Bucknill,  at  the  Liverpool  Assizes  on  June 
IHth,  Mrs.  Annie  Simpson,  of  Birkenhead,  sued  Wesley  Sutton, 
Samuel  Lord  and  John  Wm.  Garsden,  formerly  trading  as  the  Howe 
Electrical  Engineering  Co.,  Ltd.,  of  18,  James  Street,  Liverpool,  for 
money  lent  and  interest. 

Mr.  Hugh  Gamon,  for  plaintiff,  said  the  claim  was  for  £1,118, 
made  up  of  £930  principal  and  £188  interest. 

In  the  course  of  Lord's  evidence,  it  transpired  that  plaintiff  was 
his  sister,  and  had  advanced  various  sums  amounting  to  £930,  up  to 
1909,  to  the  Howe  Electrical  Engineering  Co.  It  was  agreed  by 
the  partnership  that  plaintiff  should  be  paid  interest  at  the  rate  of 
5  per  cent,  per  annum. 

Judgment  was  given  for  plaintiff,  for  the  full  amount,  with  costs. 


not  had  important  work  in  Liverpool  he  would  have  been  present 
in  court  to  support  his  (defendant's)  ca<ie. 

Judge  Rentoul  said  he  would  not  have  thonght  much  of  the 
evidence  of  a  former  traveller  if  he  gave  it  againsit  the  interests 
of  his  former  employer.  As  the  traveller  was  not  there 
the  plaintiff  must  put  up  with  the  deductions.  He  (the  Judge) 
was  not  supposed  to  kno"v  anything  about  businese.  bat  he  fre- 
quently had  travellers  offering  him  goods  for  next  to  nothing. 
Unfortunately  merchants  were  in  the  hands  of  their  travellers. 
In  his  view  employers  ought  to  get  some  guarantee  from 
the  men  whom  they  appointed  and  then  let  loose  on  the 
country.  It  should  be  some  security  to  fall  back  upon  to  meet 
cases  like  the  one  before  him.  They  were  constantly  coming  V^efore 
the  Court.  Defendant  might  be  quoting  the  correct  figures,  but  the 
plaintiff  was  at  his  mercy.  He  found  for  the  plaintiff  for 
£9  lOs.  6c,  and  costs.  Plaintiff "s  representative  had  done  his  beet 
in  the  conduct  of  the  case.  Plaintiff  should  Ije  more  wise  in  the 
selection  of  his  travellers. 


Herbert  Morris,  Ltd.  r.  Richard  Miles. 

In  the  Chancery  Division,  last  week,  Mr.  Jn.-<tice  Swinfen  Eady 
had  before  him  a  motion  in  this  action  to  restrain  defendant  from 
committing  a  breach  of  agreement  entered  into  by  him  when  in 
plaintiffs'  employ. 

Mr.  Miles  appeared  in  person. 

The  motion  asked  that  the  defendant  should  be  restrained  from 
carrying  on  either  as  principal  or  agent,  or  employe,  the  business  of 
electrical  overhead  travelling  cranes,  manufacturer  or  maker  of 
pulley  blocks,  runways,  or  conveyors,  or  be  concerned  in  any  such 
business  contrary  to  an  agreement  dated  June  1st,  1910. 

Mr.  Micklem,K  C, appeared  for  the  plaintiffs,  and  stated  that  the 
defendant  entered  into  the  agreement  under  which  he  was  to  be 
employed  by  plaintiffs  at  a  salary  of  £3  a  week,  subject  to  a  fort- 
night's notice  on  either  side,  as  engineer  and  salesman.  Plaintiffs 
were  one  of  two  or  three  firms  which  made  electrical  cranes  and 
lifting  machinery.  It  was  a  limited  trade,  but  the  plaintiffs' 
business  was  world-wide,  and  they  had  branches  practically  all 
over  the  globe.  The  agreement  in  question  in  its  terms  called 
upon  defendant  not  to  divulge  any  of  the  secrets  of  plaintiffs' 
business  or  impart  a  knowledge  of  their  business  acfjuired  whilst 
in  their  service,  and  restricted  him  from  carrying  on  the  same 
trade,  &c.,  for  a  period  of  seven  years  after  leaving  their  employ. 
Defendant  was  employed  in  the  Swansea  district  for  a  time,  but  the 
company  found  it  necessary  to  transfer  him  to  Manchester.  He 
objected  to  this,  and  told  plaintiffs  that  if  they  persisted  in  their 
decision  he  had  no  option  but  to  seek  employment  elsewhere. 
Defendant  left  plaintiffs'  employ  in  February  of  this  year  on  his 
own  motion,  and  immediately  afterwards  entered  that  of  plaintiffs" 
chief  rivals,  Messrs.  Yaughan  &  Sons,  Ltd.,  of  Manchester.  The 
fact  that  defendant  had  done  this  was  brought  to  plaintiffs"  know- 
ledge by  their  coming  in  contact  with  him  in  connection  with  con- 
tracts for  the  erection  of  electric  cranes. 

In  answer  to  his  Lordship,  Mr.  Micki.em  said  plaintiffs'  works 
were  known  as  the  Empress  Works,  London.  They  also  had  a  large 
factory  at  Loughborough,  employing  over  600  hands.  There  were 
few  firms  engaged  in  the  business,  and  the  trade  for  overhead 
travelling  cranes  was  practically  confined  to  themselves  and  Messrs. 
Vaughan  &  Sons. 

On  his  own  behalf.  Defendant  alleged  that  the  agreement  was 
too  wide,  because,  if  bound  by  it,  he  would  be  debarred  practically 
from  getting  his  living  as  an  engineer.  All  engineering  firms 
manufactured  some  part  of  the  machinery  made  by  the  plaintiffs. 
He  denied  that  he  left  plaintiffs  of  his  own  motion.  When  he  went 
to  Manchester  he  wanted  another  £1  a  week,  but  he  was  given  to 
understand  that  if  he  demanded  it  he  could  "  clear  out."  He  did 
do  so,  and  was  asked  for  his  keys. 

In  answer  to  his  Lordship,  Defendant  admitted  that  for  some 
eight  years  before  entering  plaintiffs'  service  he  had  been  engaged 
with  a  firm  at  Aberdare,  who,  of  all  the  machinery  mentioned 
in  the  restrictive  covenants,  only  made  parts  of  conveyors. 

His  Lordship,  in  giving  judgment,  said  he  thought  if  plaintiffs 
would  omit  the  word  "conveyors"  from  the  a? -cement,  they  were 
entitled  to  the  injunction  asked  for.  With  that  omission  the  agree- 
ment was  not  too  wide. 

Mr.  Micklem  agreed  to  do  this,  and  his  Lordship,  with  that 
amendment,  granted  the  injunction  as'sed  for. 

Defendant  asked  when  the  injunction  would  come  into 
operation. 

His  Lordship  :  At  once. 

Defendant  ;  Then  I  am  out  of  employment. 

His  Lordship  said  defendant  must  endeavour  to  obtain  employ- 
ment outside  the  scope  of  the  agreement  as  speedily  as  he  could. 


I 


Braulik  r,  Mitchell  &  Co, 

In  the  City  of  London  Court  on  14th  inst.,  before  Judge  Rentoul. 
K,C.,  plaintiff,  of  8,  Lambeth  Hill,  sued  Messrs.  Fred  Mitchell  and 
Co.,  electric  contractors,  of  Ardwick,  Manchester,  for  £14  8s,  lOd. 
for  electric  goods  supplied.  Defendant,  Mr.  Mitchell,  complained 
that  the  plaintiff  had  overcharged  him  in  many  instances.  For 
instance,  he  had  been  charged  6s.  for  electric  lamps  when  the 
traveller  who  took  his  order  agreed  to  supply  them  at  4  s.  6d. 
Plaintiff's  representative  said  that  the  price  of  the  lamp  was  88., 
and  a  discount  was  allowed  off  that  of  2.')  per  cent,,  which  was  the 
sum  everyone  in  the  electric  lamp  trade  had  agreed  to.  It  was 
ridiculous  for  the  defendant  to  suggest  that  he  should  have  them 
for  4s.  6d.  Their  traveller,  who  had  no  authority  to  make  such 
terms,  had  left  their  service.     Defendant  said  if  the  traveller  had 


The  Telephone  Arbitration. 

(  ChiUinued  from  jyage  9r)9.  j 

Mr,  Gill  explained  in  great  detail  what  he  called  his  priced 
inventory.  Dealing  with  underground  plant,  he  said  that  there 
were  throughout  the  country  S.t28'6  miles  of  ducts  for  carrying  the 
underground  wires,  and  he  estimated  the  cost  of  constructing  this 
portion  of  the  plant  at  £2,840,000. 

The  Solicitor-General  objected  to  a  mass  of  calculations 
being  given  without  a  single  detail  as  to  the  price  of  the  articles. 

A  long  discussion  followed  on  this  point,  and  eventually  Sir 
Alfred  Cripps  produced  a  letter  from  Sir  Robert  Hunter,  solicitor 
to  the  Post  Office,  which  stated  that  the  Post  Office  authorities' 
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estimate  of  the  value  of  purchasable  conduit  plant  was  £1,429,910, 
and  the  depreciated  value  was  £1,083,021. 

Sir  James  Woodhouse  (to  Sir  A.  Cripps)  :  There  is  a  difference 
of  li  millions,  and  you  will  have  to  establish  that.  I  wish  to 
appreciate  what  the  company  are  seeking:  to  establish,  and  should  be 
greatly  assisted  if  the  company  would  supply  the  Court  with 
tables  showing:  the  details  of  the  items  which  made  up  the  total 
sum. 

The  Solicitor-General  stated  that  when  the  Post  OflBce 
authorities  had  been  able  to  consider  the  details  asked  for  he  would 
be  able  to  indicate  the  figrures  to  which  no  objection  was  taken. 

In  aixswer  to  other  questions,  the  Witness  gave  the  percentages 
he  allowed  for  various  services  as  follows  :  Two  per  cent,  for  con- 
tingencies :  '>'!  per  cent,  for  interest  on  capital  during  construction, 
and  4"44  per  cent,  as  the  cost  of  raising  capital,  the  last  being  the 
percentage  actually  paid  by  the  Telephone  Co. 

Mr.  Gill  having  concluded  his  evidence  with  reference  to  the 
item  of  £2,839,742  in  respect  of  the  underground  conduits, 

Sir  J.  Simon  suggested  that  this  item  should  be  disposed  of 
before  taking  the  next  in  the  company's  claim.  Such  a  course 
might  probably  save  time,  and  they  could  then  arrive  at  a  true 
conclusion  with  regard  to  the  principle  for  dealing  with  other 
items. 

It  being  considered  that  the  suggestion  was  of  great  importance, 
it  was  ultimately  arranged  that  the  case  should  be  adjourned  until 
later  in  the  day  to  enable  counsel  for  the  company  to  consult  with 
their  clients  on  the  matter. 

On  the  Court  resuming  after  the  adjournment,  Sir  A.  Cripps 
said  that  at  first  he  thought  the  Attorney-General's  suggestion  was 
a  good  one,  but  on  further  consideration  they  had  come  to  the 
conclusion  that  it  was  not  practicable.  They  felt  that  the  case 
ought  to  take  its  natural  course,  which  in  the  end  would  be  found 
to  be  the  most  convenient.  There  were  several  heads  of  claim 
dealing  with  plant  which  contained  elements  of  similarity,  but 
the  applicants  would  ask  for  a  lump  sum  for  valuation  of  the 
plant. 

The  Attorney-General  said  that  the  P.M.G.  would  object  to 
a  judgment  being  given  for  a  lump  sum  for  plant  as  Sir  Alfred 
Cripps  suggested.  There  would  be  many  instances  in  which  it 
would  be  necessary  to  give  separate  judgments,  for  various 
reasons. 

Me.  Gill  then  proceeded  to  give  further  evidence  with  regard 
to  underground  plant.  Dealing  with  the  item  of  cables,  he  said 
the  estimated  cost  of  construction  was  £3,276,664,  and  the  value  on 
December  31st,  1911,  was  £3,186,582.  Under  the  word  "  cable '"  he 
included  all  the  necessary  material,  viz.,  the  actual  cable,  petroleum 
jelly,  calcium  chloride,  &c.  Continuing,  witness  mentioned  an 
item  of  £2,614,444  for  poles  and  standards,  and  stated  that  the 
number  of  standards  claimed  for  was  422,779.  The  cost  of  an 
ordinary  creosoted  telephone  pole  was  placed  at  about  £1  in  the 
valuation. 

Witness  next  dealt  with  an  item  of  two  million  pole  steps  at  a 
valuation  of  £83,000.  Having  dealt  in  detail  with  an  item  of 
£1,017,000  for  aerial  cables,  the  quantities  in  the  large  items  making 
up  the  total,  he  said,  were  agreed  to  by  the  Post  Office,  and  the 
smaller  items  which  were  not  agreed  were,  in  his  opinion,  correctly 
valued.  With  regard  to  exchange  equipments,  witness  said  that 
some  of  the  larger  exchanges  had  been  valued  one  by  one.  There 
was  no  method  by  which  they  could  value  exchange  equipment 
generally. 

Sir  a.  Cripps  said  he  would  not  question  witness  closely  as  to  the 
details  under  this  head,  but  would  call  Mr.  Cook,  who  had  an  inti- 
mate knowledge  of  the  matter,  later  on.  He  hoped,  however,  before 
Mr.  Cook  was  called,  some  agreement  would  be  arrived  at  which 
would  tend  to  shorten  the  inquiry  before  the  Court. 

Mr.  Buckmaster  said  he  agreed  it  was  of  the  utmost  consequence 
that  what  could  be  agreed  upon  outside  should  be  agreed.  The  Post 
Office  had  always  been  willing  to  do  so,  but  it  was  not  until  the 
company's  witnesses  were  called  that  they  could  examine  the  cost  of 
material. 

Sir  Alfred  said  Mr.  Cook  would  not  be  called  for  some  time 
yet,  and  in  the  meantime  something  might  be  done. 

Mr.  Justice  Lawrence  suggested  to  Mr.  Buckmaster  that  the 
gentleman  in  charge  of  the  exchange  equipment  for  the  Post  Office 
should  meet  Mr.  Cook  and  see  how  far  they  could  agree. 

Mr.  Buckmaster  promised  that  this  should  be  done.  There  was 
no  desire  on  the  part  of  the  Post  Office  to  prevent  thase  figures 
being  agreed. 

Mr.  Gill's  examination  in  chief  having  concluded,  Mr.  Buck- 
master,  K.C.,  proceeded  to  cross-examine  witness,  and  in  answer  to 
his  questions,  Witness  said  he  had  endeavoured  to  ascertain  the 
cost  of  preparing  and  constructing  the  plant  and  apparatus  of  the 
company  as  it  existed  on  December  31st,  1911.  He  had  made 
allcvance  for  depreciation,  owing  to  the  fact  that  the  plant  was 
not  new.  Taking  all  the  factors  into  consideration,  Mr.  Gill  agreed 
that  if  it  were  possible  to  ascertain  what  would  be  charged  by  the 
contractor  for  the  construction  of  the  plant,  that  might  be  the  best 
and  surest  method  of  ascertaining  the  first  item  of  witness's 
figures,  but  of  course  the  contractor's  price  would  be  affected  by 
the  state  of  the  copper  market  or  the  labour  market  on  a  particular 
day,  and  therefore  it  would  be  an  unreal  estimate  to  fix  the  price 
as  at  December  31st,  1911. 

Mr.  Buckmaster  :  You  think  the  contractor's  price  is  not  what 
the  contractor  would  charge  on  December  3 1st,  1911,  but  it  would 
be  the  cost  of  building  up  the  concern  during  the  whole  period  the 
company  had  it  ? — No,  I  take  the  cost  of  building  up  the  concern 
during  a  portion  of  the  period  the  company  had  it,  in  order  to  give 
the  best  representation  I  can  arrive  at  of  what  it  would  in  fact  cost 
to  replace  the  plant. 

Mh.  Buckmaster  :  I  understand  the  difference  between  us  is  this 


You  say  the  cost  is  to  be  determined  by  considering  what  it  has 
cost  the  company  during  the  1 1  years  to  build  up  the  plant.  I  am 
suggesting  that  it  should  be  determined  by  the  price  the  contractor 
would  give  for  it  on  December  31st,  ID  11  / — I  do  not  say  my  price 
is  to  be  determined  by  what  it  had  cost  the  company.  I  say  the 
price  is  to  be  what  it  would  cost  to  construct  and  establish  the 
plant,  and  the  best  guide  I  can  get  in  certain  particulars  is  by 
reference  to  what  it  has  cost  the  company. 

Witness  denied  that  his  figures  represented  what  the  plant  had, 
in  fact,  cost  the  company  during  the  period  of  its  construction. 
There  were  certain  points  at  which  he  had  made  additions. 

Sir  James  Woodhouse  said  he  understood  Mr.  Gill  to  say 
that  if  he  were  a  contractor  called  upon  to  construct  that  plant  he 
would  know  a  period  of  years  was  required  for  the  construction, 
and  from  that  point  he  would  bear  in  mind  the  fluctuations  in  the 
market  as  to  the  cost  of  materials  and  labour,  and  he  would  base 
his  calculations  accordingly  / — Witness  :  Quite  right. 

Mr.  Danckwerts  said  that  the  company's  point  was  that  it 
would  take  12  years  to  construct  the  plant,  and  the  price  was  what 
the  contractor  would  charge  on  completing  the  work  on  December 
31st,  1911.  The  Post  Office  authorities  put  out  a  contract  on 
December  31st,  1911,  to  be  completed  at  some  future  time. 

Witness,  further  cross-examined,  said  that  after  consideration 
he  had  come  to  the  conclusion  that  1 1  years  would  be  a  fair  period 
to  take  for  the  construction  of  the  company's  existing  plant. 

Cross-examining  with  regard  to  the  estimate  of  freight  charges, 
Mr.  Buckmaster  pointed  out  that  there  was  a  big  discrepancy 
between  the  company's  figures  and  those  of  the  Post  Office. — 
Witness  :  I  can  only  say  your  figures  are  not  true.  Farther 
pressed,  he  said  he  could  not  explain  the  difference. 

Mr.  Buckmaster  was  still  continuing  to  question  witness  on 
the  point,  when  Sir  James  Woodhouse,  interposing,  said  the 
Court  knew  a  great  deal  about  freight  charges,  and  that  often  an 
agreement  in  cases  of  difference  might  very  simply  be  arrived  at. 
It  might  be  that  by  pursuing  the  matter,  counsel  was  simply 
pursuing  a  mare's  nest. 

Mr.  Justice  Lawrence  said  that  what  Sir  James  was  suggesting 
was  the  desirability  of  the  parties  ascertaining  what  their  quotation 
stood  for,  in  order  to  be  quite  certain  that  they  were  disputing  the 
same  thing.  It  might  be  that,  in  one  case,  the  quotation  was  for 
station  to  station  charges,  whilst,  in  the  other  case,  it  might  be  from 
station  to  station  plus  cartage  of  goods  from  works  to  station. 

Sir  James  Woodhouse  :  Exactly ;  that  is  the  thing  you  had 
better  clear  up. 

i^To  be  continued.') 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Witton-Kramer  Fatigue  Tester. 

The  system  of  testing  materials  for  fatigue  patented  by  Prof. 
Kapp,  and  described  in  our  issue  of  January  12th,  1912,  has  been 
put  into  commercial  form  by  the  Witton-Kramer  Electric  Tool 
and  Hoist  Co.,  for  whom  the  General  Electric  Co.,  Ltd., 
are  the  sole  selling  agents.       As  already   explained,  the  loading 


Fig.  1. — Witton-Kramer  Fatigue  Tester. 

of  the  sample  is  effected  by  the  attraction  of  an  electro- 
magnet on  its  armature :  one  end  of  the  sample  is  held  in 
the  frame  of  the  machine,  and  the  other  supports  the  arma- 
ture at  a  short  distance  from  the  polar  faces.  An  alter- 
nating current  is  passed  round  the  electromagnet,  producing 
stresses  at  twice  the  frequency  of  the  current,  which  may  be  of 
any  desired  value.  The  magnitude  of  the  stress  can  be  regulated 
by  adjusting  the  voltage  applied  to  the  magnet.  At  50  cycles  per 
second,   360.000   stresses  are  applied  to  the  sample  in  an  hour,  so 
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that  a  test  iH  carried  through  in  a  comparatively  Bhort  period.  If 
the  material  yields  to  the  BtrcBS,  the  armature  rattles  on  the  polep, 
(?ivinf»  an  immediate  indication  of  the  fact.  By  usinp  two-phase 
current,  alternatinij^  Btresaes  can  be  applied. 

Two  sampleB  may  be  used,  only  one  of  which  Ib  treated  in  the 
machine  ;  after  the  desired  number  of  t-treHBes  has  k)een  applied, 
both  samples  are  tested  in  an  ordinary  teslinp  machine,  and  by 
comparison  the  effect  of  the  treatment  can  be  inferred.  Alterna- 
tively, a  sample  may  be  tested  to  destruction  in  the  fatipue  tester. 
The  power  consumed  -s  triflintr,  and  practically  no  attention  is 
required  ;  the  time  of  application  at  a  known  frequency  gives  at 
once  the  number  of  stresses  applied,  without  the  aid  of  any 
counter. 

G.E.C.  Rotary  Converter  with  Booster. 

The  accompanying  illustration,  fig.  2,  shows  a  300-K\v.  .50-cycle 
six-phase  rotary  converter  with  self-contained  synchronous  booster, 
supplied  by  the  General  Electric  Co.,  Ltd.,  to  the  Yorkshire 
Electric  Power  Co.  The  supply  is  three-phase  at  10,0i)0  volts,  and  is 
converted  by  transformers  to  six-phase  current  at  340  volts  for 
lighting  and  390  volts  for  power,  these  being  the  voltages  on  the 
A.c.  side  of  the  converter.  The  normal  lighting  and  traction 
voltages  on  the  d.c.  side  are  respectively  4M0  volts  and  5.50  volts. 

Starting  is  effected  by  a  three-phase  six-pole  slip-ring  motor 
coupled  to  the  end  of  the  main  shaft,  the  converter  and  booster 
having  each  eight  poles.  The  converter  field  is  shunt-wound  only 
and  self-excited,  but  the  booster  field  has  both  shunt  and  series 
windings,   which   are   respectively  used  for  lighting  and  traction 


mounting   space  is  extremely   limited,    and    the   nece«»ry   ?reat 
reduction  in  thecizeof  the  relay  calls  for  considerable  ingenuity. 

Fig.  :\  shows  the  neat  arrantrement  of  the  lamp,  lamp  socket  and 
relay  in  one  frame,  which  will  mount  at  J-in.  horizontal  and  1-in. 
vertical  centres,  and  is  no  longer  than  an  ordinary  switchboard  ja^;k. 
The  glow-lamp  is  held  in  the  contact  springs  at  the  bottom,  and  a 
piece  of  sheet  fibre  sha^les  one  side  of  the  lamp,  »o  that  its  rays  do 
not  interfere  with  the  signal  immediately  adjacent.  The  armatarea 
are  of  new  and  improved  design.  One  pattern  is  made  for  telephone 
circuits  ;  its  relay  is  wound  to  1,000  ohms,  operates  on  6  milli- 
amj)ere8,  and  releases  on  1  milliampere.  Another  is  for  the  tele- 
graph circuit,  and  is  wound  to  100  ohms;  with  a  fine  adjustment 
of  the  armature  it  operates  on  10  milliamperes,  and  with  a  coarser 
adjustment  on  3.">  milliamperes,  this  meeting  the  requirement*  of 
the  circuit.  The  modified  armature  employed  permits  of  the  wide 
adjustment  required.  By  means  of  a  suitable  winding,  satisfactory 
adjustment  can  be  obtained  on  an  operating  current  of  2  to  3  milli- 
amperes. Ten  or  20  combined  relays  are  usually  mounted  together 
on  one  plate  or  alternately  with  spring  jacks  t»  the  number  of  20. 

Hi^h-Pressure  Direct-current  Instruments. 

In  connection  with  the  description  of  the  100,000-volt  direct- 
current  transmission  system  of  the  Metropolitan  Co.,  contained  in 
our  last  issue,  mention  was  not  made  of  the  fact  that  all  the 
measuring  instruments  for  workin?  at  this  voltage  were  manu- 
factured by  Messes.  Everett,  Edgccmbe  &  Co.,  Ltd.,  of  Collin- 
dale  Works,  Hendon. 

The  voltmeters  are  of  the  moving-coil  type  the  series  resistances 


Fig.  2.— G.E.C.  Rotary  Converter   for  Lighting  and  Traction. 


service.  The  normal  d.c.  voltage  for  lighting  is  480  volts,  but 
with  the  booster  shunt  excited  the  voltage  can  be  regulated  plus 
or  minus  20  volts,  i.e.,  from  460  to  500  volts. 

When  the  converter  is  on  traction  service,  the  series  winding 
only  is  used,  and  varies  the  terminal  voltage  from  550  volts  at  no 
load  to  580  volts  at  100  per  cent,  overload. 

The  W.E.  Combined  Telephone  Signal  Lamp  and  Relay.- 

As  is  now  generally  known,  the  electric  glow  lamp  plays  a  very 
important  part  in  the  modern  central-battery  telephone  switchboard 
as  used  in  telephone  exchanges,  the  signals  to  the  operator  being 
given  by  this  means.  It  has  been  the  practice  up  to  the  present  to 
place  the  operating  relay  for  thfl  lamp  separately  at  the  back  of  the 
switchboard,  but  recently  the  need  arose  for  a  single  unit  lamp  and 


Fig.  3.— W.E.  Combined  Signal  Lamp  and  Relay. 


relay  for  the  smaller  telephone  switchboards  and  certain  telegraph 
circuits,  and  this  has  been  met  by  the  Western  Electric  Co..  Ltd., 
of  North  Woolwich.  As  a  large  number  of  lamps  must  be  mounted 
close  together,  each  associated  with  its  corresponding   spring  jack, 


being  oil-immersed  and  contair'Ki  in  porcelain  boxes,  suitably  sub- 
divided. The  ammeters  are  also  ot  the  moving-coil  type,  and  in 
both  ammeters  and  voltmeters,  special  precautions  have  been  taken 
to  ensure  efficient  screening  from  both  electrostatic  and  electro- 
magnetic effects. 


OUR  LEGAL  QUERY  COLUMN. 

[  Qiiestions  addressed  to  thU   colvvin   shmdd   he  written  on  one  nd* 

of  the  paper  onlyj] 


■' H.  E.  C."  writes: — "Since  the  end  of  1909  we  have  been  sup- 
plying a  'Picture  Palace,'  situated  on  the  opposite  side  of  the 
road  to  our  workp.  with  electrical  energy  from  our  own  plan:  by 
means  of  overhead  cables. 

"  Our  position  with  respect  to  the  local  donncil  is  clear  to  us.  hut 
we  would  say  that  there  is  a  company  in  existence  which  owns,  I'Ut 
does  not  yet  work,  a  provi.«ional  order  for  the  supply  of  the  town. 

'"We  should  be  glad  if  you  could  inform  us  in  what  way  our 
position  as  a  free  lance'  is  affected  by  the  late  Electric  Ligniing 
Act  with  respect  to  this  latter  company.  Can  they  prevent  us  from 
supplying  .'" 

*^*  Something  depends  upon  the  date  when  onr  correspondent 
commeticrd  to  grant  a  supply  of  electricity  to  his  neighbour  in  the 
manner  described.  The  Act  of  1909  came  into  force  on  April  1st, 
1910,  and  if  the  supply  in  question  was  afforded  before  that  date, 
it  is  clear  that  our  correspondent  is  at  liberty  to  continue  it.  Sec.  23 
of  the  Act  provides  that  '"  Where  in  any  area  a  local  authority,  com- 
pany or  person  is  authorised  to  supply  electricity  under  Act  of 
Parliament,  or  under  licence  or  provisional  order  granted  under  the 
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Electric  Lisrhtinpr  Acts,  it  shall  not,  after  the  passing  of  this  Act, 
be  lawful  for  any  other  local  authority,  company  or  person  to  com- 
mence to  supply  or  distribute  electricity  within  the  same  area 
unless  such  supply  or  distribution  is  authorised  by  Act  of  Parlia- 
ment, or  by  licence  or  provisional  order  granted  in  terms  of  the 
Electric  Lif^hting:  Acts  :  provided  that  this  Section  shall  not  prevent 
any  company  or  person  from  afifordingr  a  supply  of  electrical  energy 
to  any  other  company  or  person  where  the  business  of  the  company 
or  person  affording:  the  supply  is  not  primarily  that  of  the  supply 
of  electrical  energy  to  consumers,  provided  also  that  this  Section 
shall  not  prevent  any  company  who  at  the  passing  of  this  Act  are 
empowered  by  their  memorandum  of  association  to  generate 
electrical  enersry  from  affording  a  supply  to  a  railway  company  for 
purposes  incidental  to  the  companys  undertaking  other  than  the 
conveyance  of  public  traffic."  Having  regard  to  the  proviso  to  this 
Section,  and  even  assuminar  that  supply  was  commenced  since 
April  1st,  liHO,  it  is  reasonably  plain  that  the  supply  which  our 
correspondent  is  furnishing  can  hardly  be  interfered  with  by  the 
company  when  they  commence  to  work  their  provisional  order. 


13,416.  "  Klectroniedioal  electrodes."  Siemens  &  Halske  Akt.-Ges.  (Con. 
vention  date,  December 20th,  1911,  Germany.)    June7lh.     (Complete.) 

13,425.  "  Copying  or  like  telegraphic  apparatus."  A.  E.  Bappenecker. 
June7ih,    (Complete.) 

13,428.  "  Automatic  safety  catch  for  electric  lines,"  P.  Michablsbn.  June 
7th.    (Complete.) 

13,430.  "  Apparatus  for  selective  electric  signalling."  A.  H.  Nicholson. 
June  7th.    (Complete.) 

13,432.  "  Electrical  switch  contact  devices."  W.F.  Hosford.  (Convention 
date,  September  8th,  1911,  United  States.)    June  7th.     (Complete.) 

13,446.  "Electrodes  for  vapour  electric  apparatus."  British  Thomson- 
Houston  Co.  Ltd.    (General  Electric  Co.,  United  States.)    June  7th. 

13,452.  "  Bread-making  bv  the  electrical  Eitimulation  of  the  fermentation  of 
yeast."    W.  A.  Benton  and  W.  Jones.    June  7th. 

13,455.     "  Electrical  switches."    A.Wynne.    June  8th. 

13,487.  "  Electric  motor."  H.  Hi.  Zabhiskie.  (Convention  date,  July  15th, 
1911,  United  States.)    June  8th.     (Complete.) 

13,490.  "  Receiver  for  telegraph  piinting  machines."  Siemens  Bros.  &  Co., 
Ltd.     (Siemens  &  Halske  Akt.-Ges,,  Germany.)    June  8th.    (Complete.) 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  Messrs.  W.  P.  Tbompsom  &  Co., 
Electrical  Patent  Agents,  386,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inqniries  should  be  addressed. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Bpeciflcations  in  the  following  list  maybe  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  2S6,  High  Holborn,  W.O.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


12,961.    "  Brush-holder."    E.  Moses.    June  3rd. 

12,966.    "  Electric  safety  lamps."    J.  F.  Riley.    June  3rd. 

12.973.  "  Telephone  exchange  systems."    W.  Aitken.    June  3rd. 

12.974.  "  Telephone  switching  systems."     W.  Aitken.    June  3rd. 

12.975.  "Branch  telephone  exchange  switchboards."  W.  Aitken. 
June  3rd. 

12.979.  "  Valve  fitted  to  the  sand-distributing  pipes  of  either  tramway, 
railway,  or  road  vehicles  to  prevent  water  and  mud  being  drawn  into  the 
orifice  of  same."    T.  C.  Winfield  and  S.  H.  Jones.     June  3rd. 

12.980.  "Electric  switches."  Siemens  Bros.  Dtnamo  Works,  Ltd. 
(Siemens-Schuckertwerke  G.m.b.H.,  Geimnny.)    JuDe3rd.     (Complete.) 

13,001.     "  Portable  electric  lamps."    H.  Neuburger.    June  3rd.    (Complete.) 

13,046.  "Electric  condenser."  H.  Sefton-Jones.  (F.  Jacoviello  &  Jaco- 
viello  Soc.  Anon.,  Italy.)    June  3rd.     (Complete.) 

13,048.  "  Manufacture  of  filaments  for  incandescent  lamps."  Patent  Cor- 
poration, Ltd.,  and  W.  P.  Thompson.    June  3rd. 

13,061.     "Pendants  for  gas  and  electric  lights."    A.  N.  Hassell.    June  4th. 

13,063.  "  Instruments  for  graphically  recording  the  surface  contour  of  track 
rails,  especially  applicable  for  electric  car  tracks."     R.  Chadwick.    June  4th. 

13.079.  "  Devices  for  insuring  electrical  continuity  in  metallic  conduits  for 
electric  cables  "  L.  M.  Waterhousb  and  Simplex  Conduits,  Ltd.  June4tb. 
(Complete.) 

13.080.  "Electrical  immersion  heaters."    W.  Frisby.    June  4th. 

13,098.  "Switchboard  connecting  cords  and  the  like."  P.P.Craven. 
(Addition  to  No.  11,306,  of  1912.)    June  4th. 

13,111.  "  Terminals  for  electric  conductors."  J.  P.  Anderson  and  C.  E. 
Fhitts.    June  4th.    (Compltte.) 

13.138.  "  Electro-deposition  of  meials."     8.  O.  Cowpeb-Coles.    June  4th. 

13.139.  "  Process  for  the  production  of  fine  wires."  b.  O.  Cowper-Coles. 
June  4th. 

13,152.  "Portable  electric  light  fixtures."  L.  A.  Williamson.  June  4tb. 
(Complete  ) 

13.154.  "  Brakes  for  trams  and  similar  vehicles."  F.  van  der  Etbaeten. 
June  4ih.     (Corapleie  ) 

13.155.  "  Electric  telegraphy."    E.  8.  Heurtley.     Jnne4tb. 

13.157.  "  Teltphcne  leceivers."    A.  Plechlk.    June  4th.    (Complete.) 

13.158.  "  Electrical  lifts  for  dinner  or  service  use."    F.  Hodgson.    June  4th. 
J3,160.     "  Spaik  ai'resters."    O.  Promm  and  F.  Weltzien.    June  4th. 
13,162.     "  Dynamo-electric   machines."     E.  D.  Priest.      (Convention  date, 

Jan.  18th,  1912,  United  States.)    June  4th.    (Complete  ) 

13,171.  "  Securing  electrical  contact  with,  and  continuity  of.  the  wire 
armouring  on  electric  cables  where  the  cables  are  joined  together  or  where  thty 
are  connected  to  apparatus."    A.  Hepburn.    June  4th. 

13,195.     "Electrical  switches."    A.Wynne.    June  5th. 

13,203.  "  Means  for  the  control  of  electric  pressure  and  current  regulators." 
W.  J.  Poole.     (Addition  to  23,314,  1910.)    June  5th. 

13,208.  "  Electric  signalling  lamp."  H.  F.  Chapman.  (E.  H.  S.  Chapman, 
India.)    June  5th. 

13,218.     "  Polarised  electrical  receiving  instruments."    A.  Honig.    June  5lh. 

13,233.  "  Electro-mechanical  propulfion-systems  for  trains."  H.  Piepeh. 
(Convention  date,  June  27th,  1911,  Germany.)    June  5th.     (Complete.) 

13.2.50.  "  Method  of  protecting  electrical  systems  from  leakage."  Ashington 
Coal  Co.,  Ltd.  and  T  Mckie.    June  5lh. 

13,282.  "  Process  for  the  manufacture  of  articles  of  refractory  metals  and 
alloys."  P.  Schwarzkopf,  S.  Bcrgstaller  and  Wolfram-Laboratorium. 
June  5th. 

13.287.  "  Methods  of  constructing  non-conducting  coverings,  walls  or  the 
like."    A.  J.  Roach-Cuming.    June  5th. 

13,291.    "  Electric  bells  and  the  like."    8.  A.  Bhisey.    June  6th. 

13,295.  "  Induction  coil  or  transformer  for  the  transmission  of  speech."  J. 
Simpson  and  R.  Si-mpson.    June  6th.    (Complete.) 

13,298.     "  Magnetic  compasses."    R.  Kennedy.    June  6th. 

13,300.  "Electric  lightyig  systems  of  the  dynamo-battery  type."  Van 
Raden  &  Co..  Ltd  ,  M.  Metz  and  C.  Saunders.    June  6th. 

13,325.     "  Telephone  time  indicators."    C.  M.  Berinoton.    June  6th. 

13,328.  "Electrically-driven  developing  apparatus,  chiefly  for  writing  tele- 
graphs."   A.  E.  P.appeneckek.    June  6th.     (Complete.) 

13,355.  "  Systems  for  the  electrical  transmission  of  power  and  simultaneous 
telephonic,  telegraphic  or  signalling  purposes."  P.  V.  Hunter  and  W.  L. 
Shand.    June  6th. 

13,358.  "Arc  lamps."  Harlk  &  CiK.  (Convention  date,  June  15th,  1911, 
France.)    June  6th.     (Complete.) 

13,365.     "  Supporting  insulator."     M.  Meirowsky.    June  6th.     (Complete.) 

13,376.  "  Electrodes  for  arc  lamp?."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    June  6lh. 

13,396.  "Dynamo-electric  machines  for  use  in  electric  generative  systems  of 
motorvehicles  and  the  like."     B.  Bb  ioks  and  W.  Holt.    June  7th. 

13,401.    "  Insulators  for  securing  and  hanging  electric  flexible  cords,  wires 

nd  the  like."    W.  Scholes.    June  7th. 

13,4 15.  "  Self-contained  key  panel  for  semi-automatic  telephone  exchanges." 
Siemens  Bros  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.)  June  7lh. 
Complete.) 


1911. 

Means  for  Operating  Electric  Railway  Track  Points  and  Switches.    P.  M. 

Justice.     (American  Automatic  Switch  Co.)    4,385.    February  21st. 
Trolley  Bases  for  Electrically-Propelled  Vehicles.    E.  M.  Munro  and 

Railless  Electric  Traction  Co.     12,102.     May  19th. 
Automatic  Telephone  Instrument.     S.  A.  Bhisey.    12,135.    May  19th. 
Cobd-grip  Electric  Lampholder.    C.  E.  H.  S.  Walter.    12,177.    May  20th. 
Compound   or  Mixture  for   Hardening  or  Preserving  or  Modifying  the 

Magnetic  or  Electric  Properties  of  Metals.    J.  Vigneault  and  J.  A.  H. 

Hebert.    13,483.    June  6th. 
Portable  Electric  Battery  Lamps.    B.  Pordes.     14,866.    June  26th. 
Electro-pneumatically    or    Electbicaily-operated    Organ    or    Multiple- 
Instrument   Playing   Mechanism  and  the   like.     A.   R.   Trist.      17,140. 

July  26th. 
Arrangement    fob    Automatic   Voltage    Regulation    of  Altirnatobs,   De- 

CRKAsiKG  THE  CURRENT  IN  CASE  OF  Short-Circuit.    T.  Lehmann.    18,i80, 

August  12th. 
Protective  Devices  for  Electrical  Apparatus.    British  Thomson-Houston 

Co.    (General  Electric  Co.)    19,583.     September  2nd. 
Altc-RuPTURiNG  Devices  for  Electrical  Apparatus.    Allgemeine  Eiektricitats 

Ges.     20,409.     September  14th.     (September  15th,  1910.) 
Electric  Controllers.     H.R.Canfield.    20,534.    September  16th.    (September 

21st,  1910.) 
Dynamo-Electric  Machines  for  Mine   Exploding.     Sterling  Telephone  and 

Electric  Co.    (Schaffier  &  Co.)    21,913.    October  4th.     (Addition  to  22,6l8  of 

19(.7.) 
Connection  for  Lighting  Metallic- Vapour  Electric  Lamps.    Quaizlampen 

Ges.    2.3,584.     October  21st.    (October  22nd,  1910.) 
Arc  Lamps.     H.  Weiss.    25,899.    November  20th. 
Commutation  of  Direct-Current  Dynamo-Electric  Machines.    Siemens  Bros. 

Dynamo  Works.     (Siemens  Schuckettweike  Ges.)    i7,212.    December  6lh. 


1912. 

Electrical  Selective  Connecting  Apparatus  Operated  from  a  Distance. 

G.  A.  Betulander.    410.    January  6th.    (January  lOih,  1911.) 
Electbically  Heated  Flat-Ibons.     K.  Kaltschmid.    2,521.    January  27th. 
Winding  Methods  fob  Rotating  Magnet  Coils.    "  Vulkan"  Maschinenfabriks 

Akt.-Ges.    3,919.    February  i6th.    (February  20th,  19il.) 
Circuit  Arrangements  for  Polyphase  Series  Motors.    Siemens  Schuckert- 

werke  Ges.    4,165.     February  19th.    (February  18th,  1911.) 
Tele*hones.    T.  W.  Tattersall.    4,773.    February  26th. 
FusEBOABDs,   Panels  and  the  like  for   Electric    Distribution.      Siemens 

Schuckertwerke  Ges.    5,322.    March  2Dd.    (March  3rd,  191!.) 
Controlling  Abrangfments  for  Electric  Cranes.    Siemens  Schuckertwerke 

Ges.    8,158.    April  4th.     (April  12th,  1911.) 


Peat  as  Fuel. — A  paper  discussing  the  utilisation  of 
peat  as  fuel  at  the  power  station  on  the  Wiesmoor,  East  Friesland, 
was  read  by  Prof.  J.  Teichmull*>r  at  the  Leipsig  conference  of  the 
Union  of  German  Electrical  Engineers.  The  peat  is  used  on  the 
spot  for  raising  steam  and  the  electrical  energy  is  employed  in  con- 
nection with  the  efctablishment  of  the  channels  necessary  for  the 
drainage  of  the  moor  so  as  to  render  the  land  suitable  for  cultivation. 
The  quantity  of  peat  needed  for  the  generation  of  a  kilowatt-hour 
is  stated  to  amount  to  2J  kg.  and  the  cost  of  production  is  r25 
pfennig  per  Kw.-hour,  which  is  said  to  enable  the  peat-fired  station 
to  compete  with  one  where  pit  coal  is  used  as  fuel.  At  the 
beginning  the  working  of  the  station  was  favoured  by  the  con- 
struction of  a  large  lock  which  necessitated  the  use  of  considerable 
pQwer,  but  compensation  for  this  loss  of  business  on  the  completion 
of  the  lock  has  been  obtained,  and  the  total  consumption  is  expected 
to  reach  8,000.000  KW.-hours  next  year.  It  is  calculated  that  the 
peat  already  raised  from  the  channels  which  have  been  made  will 
assure  a  supply  of  fuel  for  from  20  to  30  years,  whilst  the  total 
available  deposits  in  the  district  are  reckoned  to  last  for  450  yeare. 
If  the  electricity  works  had  not  been  established  there  would  have 
been  no  sale  for  the  peat,  and  the  cultivation  of  the  land  would 
have  been  generally  doubtful,  whilst  mechanical  working  could 
only  have  been  carried  out  to  a  slight  extent. 
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The  uses  to  which  rubber  and  its  congener  gutta-percha  are 
put  in  the  electrical  industry  are  so  important  and  numerous, 
that  any  circumstances  making  for  the  development  of  the 
supply  or  cheapening  the  cost  of  production  of  either  or  both 
of  these   substances,  must  be  regarded  as  of  the  highest 
importance  to  the  welfare  of  its  various  branches.     Rubber, 
as  we  all  know,  is  used  in  its  soft  form  very  largely  in  light 
and  power  cables,  and  partly  in  the  vulcanised  form,  partly 
in  the  unvulcanised  state   as  an  insulator   and  protective 
agent  in  flexible  strip.     In  its  hard  form,  i.e.,  ebonite,  it  is 
used  very  largely  for  switchboards,   for  accumulator  cases, 
and  so  on.     It  is  difficult  to  form  any  reliable  estimate  of 
the  actual  value  of   the  rubber  employed   in   the    British 
electrical    industries,    but  we  know  that   during   the   year 
1910  the   value  of   electrical  wires  and   cables   of   various 
kinds  exported   from    this   country  was   not   far   short   of 
three  millions  sterling.     These  figures,  of  course,  include 
gutta-percha    covered,    i.e.,    submarine    cables ;     but,    on 
the  other  hand,  there  can  be  little  doubt  that  the  exported 
cables,  &c.,  form  only  a  small  proportion  of  the  goods  turned 
out  by  the  electrical  industry  in   this   country,  in  which 
rubber    or    gutta-percha    plays    a    prominent     part.       A 
somewhat     better     idea      of      the      importance     of     the 
rubber      supply      to     the      United      Kingdom      may     be 
gathered  from  the  fact  that  during  the  past  two  years  the 
consumption  has  been  something  like  20,000  tons,  of  a  value 
approximating    to    10  millions  sterling.     With  regard    to 
gutta-percha  a  recent  estimate  places  the  amount  in  cables 
actually  laid  at  well  over  20,000  tons.     In  view  of  these 
facts  it  is  not  a  matter  for  surprise  that  the  paper  recently 
read  before  the    Society  of    Chemical    Industry   by   Prof. 
"W.  H.   Perkin,  F.E.S.,  on  synthetic  or  chemically-prepared 
rubber  should  have  caused  the  greatest  interest,  an  interest 
not   untinged   with  excitement   and   sensation   among   the 
widest  circles.     Prof.  Perkin's  paper  was  actually  entitle 
"  The  Production  and  Polymerisation  of  Isoprene  and  its 
Homologues,"   and    essentially    consisted   of   an   historical 
review  of  the  attempts  to  make  rubl)er  artificially,  followed 
by  an  account  of  the  work  conducted  by  an  organisation  of 
chemists  directed  by  Messre.  Strange  and  Graham,  working 
in   conjunction   with   Prof.    Perkin   and   later   with  Prof. 
Fernbach,  of   the   Pasteur   Institute,  Paris.     Prior  to  the 
advent  of  Prof.  Fernbach  on  the  scene  Sir  William  Ramsay 
had  already  become  associated  with  the  group  as  consultant. 
The  history  of  synthetic  rubber  may  he  said  to  have  started 
with   the   discovery  by  an   Englishman,    namely,    Greville 
Williams,  in  18G0,  of  the  fact  that   among  the  products 
obtained  by  the  dry  distillation  of  rubber  was  a  substance,  sub- 
sequently termed  isoprene,  which  on  standing  in  a  sealed  vessel 
thickened  and  became  viscous.    In  1875  Bouchardat,  of  Paris, 
discovered  uhat  by  the  action  of  hydrochloric  acid  on  isoprene 
(also    obtained    from    rubber),   a   substance    which   closely 
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resembled  natural  rubber  could  be  obtained.     Subsequently 
Prof.  Tilden  found  that  isoprene  could  be  derived  not  only 
from  rubber,  but   from  another  natural   product — namely, 
turpentine — by  passing  this  substance  through  a  heated  tube 
under  certain  conditions,  and  from  the  isoprene  so  prepared 
Prof.  Tilden  was  able  by  two  processes  to  obtain  a  material, 
the  qualities  of  which  appeared  to  be  much  the  same  as  those 
of  natural  rubber.     The  next  step  was  to  clear  up  the  con- 
stitution of  the  material  isoprene,  and,  to  pass  over  all  the 
intermediary  stages,  it  may  be  stated  that  this  substance  has 
been  proved  to  be  a  methyl-butadiene — that  is   to  say,  a 
chain    compound    containing   five   carbon   atoms   and   two 
double  linkages.     For  a  time  the  views  of  Tilden  regarding 
the  basis  substances  of  natural  rubber  were  strenuously  com- 
batted  by  a  German  school  of  chemists,  headed  by  Prof. 
Harries,  and  the  failure  of  Harries  to  obtain  rubber  from 
isoprene  as  described  by  Tilden  led  him  to  express  a  serious 
doubt  as  to  whether  Tilden  had  not  been  wrong    in    his 
observations,  or  had   not  drawn  wrong  deductions  from  his 
experiments.     Not  the  least  interesting  part  of  Prof.  Perkin's 
discourse  consisted  in  the  production  of  some  of  the  original 
specimens  of  the   rubber-like   material    prepared   by  Prof. 
Tilden,  and  the  refutation  of  the  claims  of  the  chemists 
of      the      German      school     to     the     effect     that     they 
were    the    original     and     true    discoverers    of     the     syn- 
thesis    of      rubber.       That      isoprene      can      be      con- 
verted    into     rubber     is     now     acknowledged      by     the 
German  school,  inasmuch  as  recent  researches  have  enabled 
them  to  convert  this  material  into  the  substance  in  question. 
There  can   be  no   doubt,  in  view  of  the  evidence  brought 
forward  by   Prof.  Perkin,    that  the   credit  of  the  original 
discovery  of  a  method  of  synthesising  rubber  lies  to  the  credit 
of  this  country,  and  a  further  triumph  of  British  science 
lies  in   the  fact  that  it   is   an   Englishman — namely.  Dr. 
Matthews,  the  chief  of  the  organisation  of  chemists  working 
under  the  direction  of  Messrs.  Strange  and  Graham — who 
may  claim  priority  for    a  method   of   converting    isoprene 
rapidly  and  surely  into  a  rubber.     At  this  point  it  may  be 
explained  that,  from  a   commercial  point  of  view,  the  diffi- 
culties associated  with  the  production  of  rubber  consist,  first, 
in  the  problem  of  producing  isoprene  cheaply,  and  secondly, 
in   the   problem  of   devising    a   rapid    and   approximately 
quantitative  method  for  converting  this  material.     The  latter 
problem  appears  to  have  been  adequately  solved,  inasmuch  as 
Dr.  Matthews  has  discovered  that  if  isoprene  is  left  in  contact 
with  metallic  sodium  in  a  closed  vessel,  it  rapidly  loses  its 
limpidity,  becomes  highly  viscid,  and  is  ultimately  converted, 
almost  without  loss,  into  a  rubber.     We  advisedly  say  "  a 
rubber,"  because  it  would  appear  from  the  publications  of 
Prof.  Harries,  who,  independently,  but  later,  it  would  appear, 
than  Dr.  Matthews  discovered  this   method  of  conversion, 
that     the     rubbers    obtained     either     from     isoprene     or 
from  its  higher  or  lower  homoiogues  by  the  sodium  process 
differ     appreciably     in     regard     to     their     chemical    and 
physical  properties  from  natural  rubbers,  at  any  rate  from 
rubbers  of  the  Para  or  plantation  type.     A  process  for  the 
production  of  isoprene  cheaply  does  not  yet  appear  to  have 
been  worked  out.     Prof.  Perkin  and  his  colleagues  rightly 
started  with  the  basis  idea  that  a  synthetic  process  which 
should  prove  to  be  commercially  successful  must  necessarily 
be  based  on  a  raw  material  cheap  in  price  and  practically 
unlimited  in  supply,  and  in  this  connection  they  took  into 
consideration  wood,  petroleum,  coal  and  starch.     The  three 
first-named  materials  failing  to  give  any  promising  result,  it 
was  suggested  that  the  last-named  substance,  starch,  might  by 
a  suitable  process  of  fermentation  be  converted  into  a  type  of 
fusel  oil,  namely  iso-amylic  alcohol,  which  in  its  turn  offered 
the  possibility  of  conversion  by  fairly  simple  methods  into 
isoprene.     Iso-amylic  alcohol   has  actually  been  converted 
first  of  all  into  its  chloride  and  by  further  chlorination  into  a 
di-chloro   derivative,   and   finally   by  the   removal   of   two 
molecules  of  hydrochloric  acid  by  means  of  soda  lime,  into 
isoprene,  but  unfortunately  the  process  of  fermentation  on 
which    Prof.    Fernbach    has,   according   to    reports,   been 
working  for  the  last  eighteen  months,  has  not  yet  produced 
iso-amylic  alcohol  on  a  commercial  basis.      In  the  course  of 


his  labours,  however.  Prof.  Fernbach  discovered  that  starch 
could  be  readily  converted  with  a  high  yield  into  a  lower 
homologue  of  the  desired  alcohol,  namely,  into  a  butyl  alcohol. 
From  butyl  alcohol  it  is  stated  that  butadiene,  that  is  to 
say,   a   straight   chain   compound   containing  four   carbon 
atoms,  or,  to  put  it  in  other  words,  an  isoprene  in  w:hich 
the   methyl   group   has   been   replaced    by   hydrogen,  can 
readily  be  obtained  with  a  good  yield.     Meanwhile  it  was 
well  known  that  butadiene  as  well  as  the  higher  homoiogues 
of  isoprene  could  be  converted  similarly  to  the  latter  body 
into  rubber-like  substances,   and  according  to  the  views  of 
Prof.  Harries  and  others,  the  rubbers  so  obtained  offer  much 
promise.     In  connection  with  Prof.    Fernbach's  process  for 
the  production  of   butyl  alcohol,  we   are   informed   that   a 
process  by  which  acetone  can  be  produced  at  about  one-third 
of  its  present  price  has  been  discovered,  and  there  can  be  very 
little  doubt  that  even  though  the  hopes  which  have  been 
founded  by  Prof.  Perkin  and  his  colleagues  on  the  produc- 
tion of  rubber  commercially  from  starch  may  not  be  ful- 
filled, they  should  be  amply  rewarded  for  their  labours  by 
the  results  which   will  undoubtedly  accrue   if   acetone  and 
fusel  oil  can  actually  be  produced  on  a  very  large  scale  and 
at  the  price  which  is  anticipated.     Acetone   at  present  is 
produced   solely   from   wood,    and    owing   to  the   rapidly- 
increasing    demand  the    price   of   this   material   has   risen 
steadily  within  the  last   few  years  from   about   £40  to  £90 
per  ton.     It  is  essential  to  the  manufacture  of  modern  high- 
power  explosives,  and    it   is  used   on    a   very   large   scale 
indeed  as  a  solvent  in   other  industries,  and  would  be  still 
more  largely  employed  were  its  price  not  rapidly  becoming 
prohibitive.     With  regard  to   the  possibility   of   the   com- 
mercial production   of    a    synthetic    rubber,  either    of   the 
normal  rubber  derived  from  isoprene,  or  of  the  new  butadiene 
rubber,  it  is  acknowledged  that  the  matter  is  still  in  the 
laboratory  stage,  and  there  can  be  little  doubt  that  so  far, 
particularly  in  view  of  the  small  quantities  of  these  materials 
which   have  been   produced,   there   is   very   little,  if   any, 
practical  experience  of  a  satisfactory  character  to  guide  us  in 
forming  an  opinion  as  to  how  the  material  will  behave  during 
the  manufacturing  process  or  afterwards.  Prof.  Perkin  and  his 
colleagues   have  expressed  the  view  that  they  may  in  time 
produce  a  synthetic  rubber  with  the  probability  of  a  profit 
at  a  selling  price  of  2s.  6d.  per  lb.,  and  the  possibility  of  a 
production   at  Is.   per  lb.     We  are  admittedly   then   still 
dealing  with  probabilities  hnd  possibilities,  and  it  is  interest- 
ing to  note  in  this  connection  that  the  leading  chemist  of 
one  of  the  great  German  organisations,  which  has  occupied 
itself  very  largely  with  the  synthetic  rubber  problem,  has 
this  .year    said  that  progress  is  very   slow,   and   has  lent 
point   to   this  statement   by   saying  that  if  the  chemical 
industry  were  but  given  the  36  years'  start  which  the  planta- 
tion rubber  industry   possesses  in  this  connection,  he  has 
very  little  doubt  that  it  would  be   shown  that  synthetic 
rubber  would  make  for  itself,  side  hy  side  with  plantation 
rubber,  a   place   in  the   world's   industrial   markets.     The 
electrical  industry  then  will  view  with  interest  and  sympathy 
the  efforts  of  chemists  in  the  continuation  of   a  struggle, 
which,  if  carried  to  a  successful  issue  by  them,  must  lead  to 
a  cheapening  and  broadening  of  the  world's  rubber  supplies  : 
but   meanwhile   the   wild   rumours   circulating   as    to  the 
approaching   downfall   of  the  plantation   industry,  not  to 
speak  of  wild  rubber,  need  not  be  given  more  credence  than 
they  deserve. 


Me.    H.   R.   Harper,  City   Electrical 

Australian       Engineer  of  Melbourne,  has  recently  pub- 

Tiews  on        Hgiied  a  very  complete  report  to  the  City 

Deyelopment.    Council  dealing  with  his  official  tour  in  the 

States,  Great  Britain,  France  and  Germany,. 

and  we  trust  that  electrical  developments  in  ]\Ielbourne  will 

receive  considerable  impetus  from  the  recommendations  and 

criticisms  presented. 

The  chief  impression  gained  in  France  seems  to  have  con- 
cerned the  "  rather  chaotic "  state  of  electricity  supply  in 
Paris,  but  there  are  hopes  that  a  homogeneous  system  will 
gradually  be  attained.     England,  Germany  and  the  States 
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all  receive  generous  praise.  The  L.C.C.  Tramways  are 
justly  considered  the  finest  in  the  world,  but  we  are  rather 
sorry  to  note  that  Mr.  Harper  has  been  persuaded  to  believe 
that  the  conduit  system  is  the  one  best  adapted  to  Melbourne's 
re(|uirement8.  That  city  is  one  of  the  few  remaining  places 
in  the  world  where  cable  tramways  are  in  vogue.  Mr. 
Harper  gives  figures  relating  to  the  surplus  on  working  of 
the  L.C.C.  trams,  but  the  prospect  is  not  by  any  means  so 
pleasing  as  he  suggests ;  a  statement  published  on  another 
page  of  this  issue  shows  that  the  margin  of  net  surplus 
is  far  short  of  what  it  ought  to  be  when  the  capital 
outlay  is  taken  into  account.  The  equipment  of  the 
Berliner  Electricitiitswerke  (the  company  supplying  the 
whole  of  the  electric  lighting,  power  and  tramways  in 
Berlin)  is  stated  to  be  the  most  up-to-date  and  complete 
on  the  Continent,  and  the  report  describes  Berlin  as  the 
best  lighted  city  in  the  world  (both  as  regards  interiors  and 
streets),  and  emphasises  the  great  field  for  illuminating 
engineers  in  the  Victorian  capital. 

The  history  of  electricity  supply  in  America  is  a  tale  of 
private  enterprise  and  gradual  consolidation  of  competing 
interests  into  gigantic  monopolies.  Municipal  enterprise  is 
practically  confined  to  small  street  lighting  installations  and 
to  the  collection  of  a  percentage  of  the  receipts  of  private 
supply  companies.  Mr.  Harper  speaks  favourably  of  the 
system  of  State  control  of  public  utilities  in  the  U.S.A.,  and 
is  especially  warm  in  his  praise  of  the  commercial  organisa- 
tion of  American  undertakings  which  enables  them  to 
supply  at  rates  which  would  be  prohibitive  in  any  other 
country.  Our  power  rates,  in  particular,  compare  favourably 
with  those  in  the  States. 

Considerable  space  in  the  report  is  devoted  to  a  considera- 
tion of  our  tariff  systems  for  domestic  supply  and  of  the 
question  of  municipal  trading.  While  mainly  confining  his 
remarks  to  a  statement  of  facts,  Mr.  Harper  appears  to 
approve  of  our  new  tariff  scales,  and  to  support  the  policy  of 
municipal  trading.  Favourable  mention  is  made  of  trolley 
'buses,  and  special  attention  is  called  to  the  extraordinary 
development  of  electric  road  vehicles  in  the  States.  Chicago 
alone  has  3,000  of  various  types  in  use  ;  electric  vehicles 
are  to  be  used  exclusively  in  the  New  York  Fire  Brigade, 
and  the  Berlin  postal  authorities  have  ordered  750  electric 
wagons  for  departmental  use.  But  we  blush  for  Old 
England  in  this  particular. 


It  will  be  remembered  that  on  Feb- 
The  Sheffield  j-uary  23rd  of  this  year  Mr.  Justice  Eve 
and^its* Wiring  delivered  judgment  in  the  case  of  the 
Department.  Attorney-General  v.  the  Corporation  of 
Sheffield.  This  was  a  suit  brought 
against  the  Corporation  by  the  electrical  contractors,  with 
the  object  of  putting  a  stop  to  the  wiring  and  installing 
of  fittings  for  lighting,  bells,  telephones,  and  all  apparatus 
except  motors  and  heating  devices.  The  Corporation,  under 
its  Act  of  1903,  has  power  to  sell,  install,  fix,  and  repair 
motors  and  heating  apparatus,  but  not  to  manufacture  them. 
Before  1898  the  Sheffield  Electric  Light  and  Power  Co., 
Ltd.,  had  carried  on  an  extensive  business,  both  within  and 
beyond  the  area  covered  by  their  provisional  order  authoris- 
ing the  supply  of  electricity.  In  that  year  the  Corporation 
bought  up  the  company,  and  it  has  continued  to  carry  on 
the  wiring  and  fittings  business  down  to  the  present  time. 
The  Corporation  very  naturally  claimed  that,  having  bought 
the  business,  and  having  obtained  Parliamentary  authority 
for  the  raising  of  the  necessary  capital,  it  was  entitled  to 
carry  it  on.  The  contractors,  on  the  other  hand,  thought 
the  (contrary,  since  the  wiring  department  seems  not  to  have 
been  expressly  mentioned  in  the  Act  authorising  the  transfer. 
The  judgment  was  in  favour  of  the  contractors,  and  notice 
of  appeal  was  given  by  the  Corporation.  So  much  is  public 
knowledge,  but  we  have  thought  it  well  to  summarise  briefly 
the  history  of  the  matter. 

The  Corporation,  at  the  time  of  the  trial,  had  either  pre- 
sented or  was  about  to  present  a  Bill  to  Parliament  seeking 


authority  to  legalise  completely  the  work  of  the  wiriog 
department.  This  was  known  to  the  judge,  and  was 
mentioned  in  Court.  An  undertaking  was  given  by  the  Cor- 
poration that  it  would  not  carry  the  apjjeal  further  if  it 
were  successful  in  Parliament. 

So  the  matter  stoo<J,  until  Thnrsday  of  last  week.  On 
that  day,  a  Committee  of  the  House  of  Commons,  presided 
over  by  Sir  Henry  Kimber,  passed  the  wiring  clauses  of  the 
Bill  without  alteration  or  deletion  of  any  kind.  The 
Chamber  of  Commerce  opposed  the  clauses,  and  submitted 
resolutions  condemning  them.  On  the  facts  and  figures  put 
before  the  Committee  the  latter  came  to  the  conclusion 
that  it  would  have  been  very  hard  upon  the  Corporation  to 
have  refused  the  powers  which  it  was  seeking,  and  which 
it  has — illegally,  as  at  present  decided — been  exercising 
for  the  past  14  years. 

Our  views  upon  municipal  wiring  are  well-known  to  our 
readers,  and  they  have  not  changed.  When  it  is  possible, 
it  is  better  to  work  with  the  contractors.  The  contractors 
in  Sheffield  complain  that  the  existence  of  the  Corporation's 
wiring  department  makes  it  impossible  for  them  to  obtain 
business.  The  Corporation's  view  is  that,  but  for  the 
existence  of  that  department,  it  would  not  have  had  the 
supply  business  which  is  now  connected  ;  or,  at  any  rate,  that 
it  would  have  been  very  much  less.  We  will  not  theorise 
over  this  matter.  It  is  quite  impossible  to  say  what  would 
have  happened  if  the  circumstances  had  been  fundamentally 
different. 

When  the  news  became  known  in  Harrogate,  where 
the  I.M.E.A.  Convention  was  in  progress,  it  naturally 
created  considerable  discussion,  and  the  view  was  expressed 
by  some  that  it  would  now  be  difficult  for  Parliament  to 
refuse  to  other  municipalities  the  powers  which  it  now  seems 
willing  to  grant  to  Sheffield.  We  cannot  find  any  grounds 
for  this  view.  Sheffield  is  a  special  case,  and  must  be 
regarded  as  such.  There  is  not  another  municipality  in  the 
United  Kingdom  to  which  the  Sheffield  arguments  apply,  and  if 
other  Corporations  want  wiring  powers  they  must  seek  them 
for  themselves,  either  jointly  or  severally,  and  prove  their 
own  claims  to  be  valid  in  each  case.  Moreover,  we  very 
much  doubt  whether,  even  in  the  case  of  Sheffield,  the  Bill 
will  ever  win  through  the  later  stages  and  become  an  Act  of 
Parliament. 

As  we  have  often  said  before,  we  do  most  earnestly  hope 
that  the  end  of  these  too-long  existing  quarrels  between 
municipalities  and  contractors  will  come  soon.  There  must 
be — there  is — room  for  agreement,  and  we  once  more  com- 
mend the  suggestion  to  the  attention  of  the  bodies  con- 
cerned, that  they  should,  with  the  co-operation  of  the 
Institution,  and  possibly  also  of  the  B.E.A.M.A.,  endeavour 
to  bring  about  that  agreement. 


We  are  publishing  with  this  issue  our 
Our  Electrl-     table  of  statistics  relating  to  the  electri- 
city Works      gj(.y  ^|^j.j.g  ^^  j.j^g  United  Kingdom,  and 

trust  that  it  will  be  found  of  use  to  our 
readers.  Barely  a  dozen  new  stations  have  been  added  to 
the  list  since  its  last  appearance,  two  yours  ago,  and  several 
names  have  been  removed  owing  to  absorption  by  larger 
concerns  ;  nevertheless,  the  total  is  now  over  4 GO.  and  the 
sheet  has  attained  to  dimensions  somewhat  unwieldy.  Our 
thanks  are  again  due  to  the  many  engineers  and  managers 
who  Lave  assisted  us  in  revising  the  data — a  task  which,  we 
know,  is  at  all  t'mes  distasteful,  and  therefore  all  the  more 
thankworthy. 

Amongst  the  features  which  have  been  impressed  upon 
us  in  producing  the  table  are  the  great  progress  of  the 
tungsten  lamp  in  street  lighting,  the  general  recovery  from 
its  effect  on  the  private  lighting  output,  the  continued 
expansion  of  the  motor  load,  and  the  amazing  variety  of 
tariffs  offered  to  the  consumer.  The  tariffs,  in  some  cases, 
are  so  diversified  that  they  cannot  possibly  be  briefly 
summarised.  The  modern  tendency  towards  concentration 
is  also  noteworthy,  and,  in  our  opinion,  most  salutary.  In 
many  cases  small  and  therefore  uneconomical  generating 
stations  have  become  distributing  sub-stations,  and  there  is 
no  doubt  that  great  benefit  will  be  derived  by  the  com- 
munity from  the  continued  operation  of  this  process. 
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THE     I.M.E.A.    CONVENTION,    1912. 


TiiK  Harrogate  Convention,  to  the  opening  of  which  we 
referred  last  week,  came  to  a  conclnsion  on  Friday  last, 
when  many  of  those  who  had  been  living  the  strenuous  life 
indicated  by  the  official  programme  enjoyed  some  relaxation, 
in  the  form  of  an  afternoon  visit  to  Studley  Royal  and 
Fountains  Abbey. 

The  earlier  proceedings  have  already  been  briefly  sum- 
marised in  our  pages,  but  writing  after  the  event,  it  seems 
necessary  in  view  of  the  importance  of  electrical  cooking  to 
all  concerned  and  the  great  diversity  of  opinion — favourable 
and  unfavourable — held  by  central  station  engineers,  that 
joint  action  in  some  form  or  another  should  be  taken  to 
establish  the  position  of  the  electric  cooker  once  and  for  all. 

The  means  for  disseminating  information  already  exist, 
but  apparently  many  engineers  are  still  in  ignorance  of  the 
doings  of  their  more  progressive  confrerbs,  of  the  progress 
made  by  manufacturers  of  apparatus  and  of  the  results  obtained 
by  users  in  different  parts  of  the  country.  The  misdeeds 
of  some  of  the  early  apparatus  still  live,  and  it  seems  evident 
that  in  many  cases  the  engineer  as  well  as  the  consumer  can 
profitably  receive  attention  at  the  hands  of  those  who  are 
developing  this  important  branch  of  supply  work. 

Wednesday's  proceedings  in  Leeds  included,  after  the 
morning's  business,  afternoon  visits  to  both  the  elec- 
tricity supply  and  tramway  departments'  stations  and  an 
inspection  of  the  I^eeds  railless  traction  system  (which  Avas 
described  recently  in  our  pages),  and  concluded  with  the 
annual   dinner   at   the  Hotel   Majestic,    Harrogate,  in  the 


evenmg. 


Some  300  of  the  members  and  visitors  attended  this 
function,  which  produced  a  wealth  of  speech-making  of  a 
more  than  usually  interesting  kind.  Mr.  S.  Z.  de  Ferranti, 
who  proposed  the  toast  of  the  evening,  indicated  his  agreement 
with  the  President  as  to  the  future  of  large  electricity 
stations,  and  with  much  of  the  Bill  which  the  Association 
was  promoting  in  Parliament  to  secure  additional  powers, 
but  he  urged  the  necessity  for  promoting  more  friendly  rela- 
tions between  the  municipal  and  privately  owned  supply 
interests,  and  those  engaged  in  the  manufacturing  and  con- 
tracting business.  The  smaller  undertakings  were  at  a  dis- 
advantage in  supply  work,  and  Mr.  Ferranti  suggested  as  a 
way  oub  of  the  difficulty,  co-operation  between  municipal 
authorities  and  a  general  supply  company,  in  which  they 
would  be  shareholders  in  the  ordinary  way.  In  this  way  the 
advantages  of  modern  business  organisation  and  a  large  and 
cheap  output  could  be  secured. 

Mr.  H.  Richardson  (Dundee),  who  proposed  "  The 
Guests,"  and  delighted  the  numerous  ladies  present,  drew  a 
delightfully  humorous  speech  from  Mr.  H.  E.  Blain  (West 
Ham)  in  response. 

A  short  musical  programme  followed  the  speeches,  and 
subsequently  many  of  those  present  adjourned  for  dancing. 

The  busiest  day  of  the  Convention  was  Thursday,  which 
commenced  with  an  early  journey  to  Middlesbrough,  where, 
in  the  Town  Hall,  a  welcome  by  the  Mayor,  Councillor 
Harkness,  awaited  the  visitors.  The  morning  was  given  up 
to  the  discussion  of  automatic  pressure  regulation,  a  subject 
introduced  by  Mr.  S.  J.  Watson,  of  Bury. 

Automatic  regulation  of  bus-bar  pressure  has,  of  course, 
become  familiar,  and  obviously  the  regulation  of  pressure  at 
feeding  points  and  places  distant  from  the  station  is  a 
logical  development,  to  which  many  speakers  drew  attention. 
The  subject  has  been  ventilated  at  the  Institution  of  Elec- 
trical Engineers  recently,  but  its  inclusion  in  Thursday's 
proceedings  was  peculiarly  appropriate  in  view  of  the  success 
which  has  attended  the  Taylor-Scotson  regulator  introduced 
by  Mr.  H.  M.  Taylor,  the  borough  electrical  engineer. 

At  the  concilusion  of  the  discussion,  the  visitors  adjourned 
to  the  crypt  of  the  town  hall  for  luncheon  at  the  invitation 
of  the  Corporation.  The  afternoon  was  spent  in  visits  to 
some  of  the  iron  and  steel  works  for  which  Tees-side  is  famous, 
a  short  trip  on  the  river  to  Teesmoutb  and  back,  and  a 
brief  inspection  of  the  Middlesbrough  transporter  bridge, 
which  was  opened  towards  the  end  of  last  year. 

Much  might  be  written  in  regard  to  these  visits,  but  it 
must  suffice  to  say  that  at  Messrs.  Samuelson's  works,  the 
Newport  turbine  station  of  the  Cleveland  and  Durham  Power 


Co.,  which  operates  on  the  surplus  steam  from  blowing 
engines  and  boilers,  was  shown  to  the  visitors.  This  installa- 
tion includes  some  (1,000  kw.  of  Westinghouse,  Willans  and 
Brush  plant,  and  forms  one  of  the  chain  of  eight  power 
plants,  having  a  combined  capacity  of  28,000  kw.,  and  all 
utilising  some  waste  heat,  which  are  operated  by  the  Cleve- 
land and  Durham  Co.,  in  conjunction  with  its  60  sub- 
stations and  140  miles  of  transmission  line. 

A  brief  inspection  of  the  modern  turbine  and  older 
reciprocating  blowing  plant  was  also  made,  and  later  Messrs. 
Dorman,  Long's  power  house  and  electrically-driven  rolling 
mills  claimed  the  attention  of  the  visitors.  The  power 
station  contains  four  1,200-kw^.  A. E.G.  turbo-alternators, 
together  with  motor-generators  and  a  remarkably  fine  switch- 
board, and  operates  on  both  live  and  exhaust  steam  from 
rolling-mill  engines.  Two  large  electrically-driven  reversing 
rolling  mills,  equipped  by  the  B,T.-H.  Co.  and  A.E.G. 
respectively,  and  one  of  the  continuous  type  equipped  by  the 
Westinghouse  Co.,  are  in  use  in  these  works,  where  the 
visitors  were  able  to  compare,  so  far  as  a  brief  inspection 
permitted,  their  performance  with  that  of  adjoining  steam- 
driven  rolling  mills. 

The  spectacle  of  a  mill  motor  reversing  with  from  8,000  to 
11,000  amperes,  three  or  four  times  a  minute  with  prac- 
tically sparkless  commutation  is  a  sight  worth  seeing,  which 
well  repaid  the  fatigues  of  the  afternoon's  pilgrimage. 

In  addition  to  the  above  the  waste-heat  power  station  of 
the  Cargo  Fleet  Iron  Co.,  where  several  types  of  gas  engine  are 
in  use,  was  shown  to  another  party  of  the  visitors,  as  also  the 
electrically-driven  rolling  mill  of  the  Ormesby  Rolling  Mill 
Co.,  which  was  equipped  by  Messrs.  Siemens,  while  some 
members  visited  the  Westgarth-Diesel  engined  ship  which  is 
being  completed  on  the  Tees. 

Tees-side,  and  indeed  the  whole  of  the  North-East  Coast, 
abounds  in  subjects  of  interest  to  the  electrical  engineer,  and 
the  day  left  us  with  the  reflection  that  a  more  extended  visit 
would  be  both  profitable  and  welcome  to  the  majority  of 
central  station  men. 

For  those  less  energetically  inclined,  an  alternative  visit  to 
York  was  provided,  where  the  historic  features  of  the  old 
city,  the  Corporation  Electricity  Works,  &c.,  and  Messrs. 
Rowntree's  Cocoa  Works  claimed  attention. 

The  last  day's  business  of  the  Convention  was  confined 
to  the  annual  general  meeting,  at  which  the  first  item  is  the 
election  of  officers  and  council  for  the  ensuing  year. 

As  the  result  of  the  voting  the  executive  for  1912-13  is 

as  follows  : — 

President.— C.  E.  C.  Shawfield,  Wolverhampton. 
Vice-Presidents. — R.  A.  Chattock,  Birmingrham  ;  H.  Richardson, 

Dundee. 
Past  Presidents. — W.  W.  Lackie,  Glasgow  ;  J.  Christie,  Brighton  ; 

G.  Wilkinson,  Harrogate. 
Hon.  Solicitor. — Alderman  G.  Pearson,  Bristol. 
Hon.   Treasurer. — J.  E.  Edgcome   (Past  Pres.),  Kingston-upon- 

Thames. 
Hon.  Secretary. — H.  Faraday  Proctor  (Past  Pres.),  Bristol. 
Council. — F.   Ayton,    Ipswich  ;    Alderman    Bruce,    Sunderland  : 

A.   C.   Cramb,    Croydon  ;    Councillor    Crowther,    Sheffield ; 

C.  Furness,  Blackpool ;  Councillor  Gibson,  Wolverhampton  ; 

F.  M.  Long,  Norwich  ;  S.  L.  Pearce,  Manchester  ;  "Councillor 

Sinclair,    Swansea  ;    A.   H.    Seabrook,    Marylebone  ;     S.    J. 

Watson,   Bury  ;  Alderman  Smith,  Barrow  ;   Bailie  Willock, 

Glasgow  ;  *  T.  Roles,  Bradford. 

*  Take  office  for  one  year. 

Mr.  Shawfield's  election  as  president  was  received  with 
acclamation,  and  it  was  subsequently  decided,  in  view  of  all 
the  circumstances,  to  hold  the  next  Convention  in  London, 
which  was  last  visited  some  six  years  ago. 

Mr.  W.  G.  Pickvance  (Wrexham)  raised  the  question  of  the 
representation  of  the  smaller  undertakings  on  the  Council, 
which  he  brought  forward,  without  tangible  result,  the  year 
before,  and  other  speakers  drew  attention  to  what  they  con- 
sid(!red  was  the  unsatisfactory  method  of  conducting  the 
election  of  officers. 

Mr.  A.  S.  Blackman  (Sunderland)  urged  the  advantages  of 
securing  more  frequent  changes  in  the  Council  executive, 
and,  after  some  discussion,  a  resolution  was  agreed  to  which 
it  is  intended  shall  secure  that  engineer  members  of  Council 
shall  not  serve  more  than  two  consecutive  periods  of  two 
years,  and  shall  then  be  ineligible  for  re-election  for  a  year. 

Discussion  then  took  place  on  a  recommendation  in  the 
report  which  proposed  to  secure  half  a  day  for  a  meeting  of 
engineer  members  only,  for  the  consideration  of  any  subject 
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which,  one  supposes,  would  not  bear  the  light  of  puVjlicity. 
This  proposal  naturally  raised  the  ire  of  certain  Councillor 
inenil)ei*s  of  the  Association,  and,  after  much  explanation,  it 
wasa<(reed  to  modify  the  projjosal  in  their  favour. 

Mr.  floadley  (Maidstone;  then  asked  exactly  how  "the 
Bill "  stood,  and  on  the  President  intimating  the  desirability 
of  discussing  the  matter  in  private,  the  Press  representatives 
withdrew, 

[The  "  Further  Powers"  Bill  promoted  by  the  Association 
was,  as  a  matter  of  fact,  abandoned  the  day  prior  to  the 
opening  of  the  Convention,  after  having  passed  through  the 
initial  stages  ;  this  was  mentioned  in  our  last  issue.] 

The  report  and  accounts,  which  were  passed,  show  that 
the  membership  of  the  Association  stands  at  38H,  a  decrease 
of  1 1  on  the  previous  year,  and  that  the  surplus  funds  in 
hand  amount  to  £()(;3.  The  report  mentions,  among  other 
matters,  that  a  scheme  for  the  permanent  establishment  of 
the  iniblicity  organisation  has  been  prepared,  which,  it  is 
hoped,  will  receive  adequate  support  from  those  most  con- 
cerned ;  also  that  the  Council's  efforts  to  form  an  informa- 
tion bureau  met  with  but  a  half-hearted  response. 

The  question  of  amending  the  Board  of  Trade  form  of 
accounts  has  received  the  attention  of  the  Council,  as  also 
the  Model  General  Conditions  for  Contracts,  which  we  gather 
the  B.K.A.M.A.  are  desirous  of  considerably  modifying. 

The  Convention,  as  a  whole,  passed  off  very  smoothly, 
Harrogate,  indeed,  being  more  noted  for  its  health-giving 
attributes  than  for  its  amusements.  While  we  know  not 
the  effect  of  the  strong  and  mild  sulphur  waters,  the  mag- 
nesia, Kissingen,  Alexandra  Chalybeate  and  others  upon  the 
visitors,  the  Harrogate  firewaters  apparently  developed 
strange  doings  in  more  than  one  quarter,  but  then  these 
liquids  are  neither  diuretic  nor  alterative,  hence  their  way- 
ward and  unexpected  results  to  the  consumer. 

In  conclusion,  it  is  only  just  that  we  should  say  a  few 
words  in  praise  of  the  Grand  Hotel,  which  we  found  replete 
with  every  comfort.  The  architect  who  designed  it  had  an 
eye  to  both  elegance  and  convenience,  and  every  nook  and 
corner  shows  the  true  artist.  The  gardens  are  beautiful,  as, 
indeed,  is  the  case  throughout  Harrogate  and  its  hotels. 


Electric  Cooking  and  Electric  Cooking-^Apparatus. 

By  11.  H.  Holmes,  Sales  Manager,  Borough  of  St.  Marylebone 

Electric  Supply. 

{Ahutracf.) 

Ip  every  household  now  using  electric  light  were  to  use  electric 
cooking  as  well,  the  consumption  per  house  would  be  increased  by 
at  least  400  per  cent.  The  reductions  per  unit  in  working  costs  and 
capital  charges  which  such  an  increase  of  load  would  permit  v/ould 
be  enormously  to  the  advantage  of  electric  supply  undertakings  in 
particular,  and  the  community  in  general. 

The  cooking  outfit  which  consists  of  separately  heated  utensils  is 
not  suitable  for  domestic  purposes,  because  the  housewife  or  cook 
will  not  put  up  with  a  set  of  apparatus  clumsy  to  handle,  expensive 
to  repair,  difficult  to  clean,  and  which  is  not  fool  proof.  The 
gas  cooker  has  created  a  standard  of  convenience  and  usefulness  to 
which  the  public  has  become  accustomed,  and  the  designer  of  the 
popular  electric  cooker  cannot  do  better  than  to  follow  generally  for 
the  present  along  the  same  lines. 

The  average  family  now  using  electric  light,  and  likely  to  use 
electric  cooking,  will  consist  of,  including  servants,  say,  seven 
persons,  but  the  cooker  installed  must  be  sufficiently  large  to  cook 
for,  say,  16  persons. 

The  outfit,  which  should  be  of  similar  shape  to  a  gas  cooker, 
would  have  a  top  plate  containing  three  boiling  plates  and  one 
grill.  The  top  plate  should  be  at  least  8o  in.  wide  x  24  in.  deep. 
Plenty  of  room  is  a  convenience  which  the  cook  appreciates.  Two 
boiling  plates — the  number  generally  provided — are  not  sufficient 
even  in  a  smaller  cooker.  The  grill  should  provide  a  cooking  space 
12  in.  long  X  9  in.  wide,  at  least.  The  pan  and  grid  underneath 
the  grill  should  be  at  least  as  large  as  the  cooking  space. 

The  size  (cooking  space)  of  the  oven  should  be  22  in.  high  X 
14  in.  deep  x  15i  in.  wide,  or  the  equivalent  in  cubical  contents. 

In  addition  to  the  above,  a  separate  rapid  water  boiler  should  be 
provided,  which  will  boil  2  pints  of  water  in  not  more  than  4  minutes. 
This  separate  water  boiler  is  absolutely  necessary  if  the  cooker  is 
to  be  popular.  One  of  the  greatest  recommendations  of  the  gas 
cooker  is  the  quickness  with  which  it  will  boil  water,  and  the 
electric  cooker  must  provide  the  same  convenience. 

The  space  between  the  oven  and  the  top  plate  should  be  boxed 
in  except  at  the  front.  The  waste  heat  from  the  oven,  grill,  boil- 
ing and  hot  plates,  will  provide  sufficient  heat  in  this  enclosed 
space  for  plate  warming.     ' 

The  type  of  boiling  plate  now  almost  universal  is  made  with  a 
heating  element  of  nichrome,  or  other  nonoxidisable  wire,  wound 
on  mica  sheets  insulated  on  both  sides  from  the  metal  plates  by 
mica  sheets  and  clamped  firmly  between  the  upper  and  lower  plates. 

The  top   portion  of  the  boiling  plate  must  be  provided   with  a 


lip  coming  at  least  1  in.  below  the  bottom  clamping?  plat«  in  sach 
a  way  that  it  ia  impoeeible  for  water  or  fat  to  creep  up  between 
the  plates,  and  so  on  to  the  heating  element ;  inaufflcient  proviaion 
in  this  respect  hae  been  a  fruitful  caoHe  of  failure. 

Both  the  top  and  bottom  plate  muHt  be  strong  enough  to  with- 
stand the  tendency  to  buckle  under  the  wide  variatiouB  of 
temperature. 

The  top  surface  should  be  turned,  not  ground.  Exi)eri»mce 
shows  that  a  turned  surface  is  a  better  heat  transmitter  to  the 
utensil  than  a  ground  surface. 

The  wires  of  the  heating  element,  from  the  point  where  they 
leave  the  heating  element,  should  Ije  strengthened  up  to  at  least 
three  times  the  section  of  the  eleraf;nt  wire,  and  a  sufficiently  large 
hole  provided  in  the  bottom  plate  for  bringing  them  away. 
Inattention  to  both  these  points  (and  it  is  common)  spells  trouble. 

A  terminal  box  should  be  provided  on  the  base  of  the  hot  plate, 
and  a  flexible  metallic  connecting  tube  tak?n  thence  to  the  main 
terminal  box  of  the  cooker.  In  some  boiling  plates  the  heating 
wire  is  joined  on  to  the  copper  wire  running  to  the  main  cooker 
terminal  box  by  simply  wrapping  the  two  wires  together. 
Experience  shows  that  the  only  way  to  avoid  trouble  is  to  provide 
a  terminal  box  as  near  the  heat  element  as  possible,  but  far 
enough  away  to  be  not  unduly  affected  by  the  heat. 

The  heating  element  should  consist  of  two  distinct  and  equal 
elements  arranged  one  in  the  centre  of  the  hot  plate,  and  the 
other  divided  up,  half  on  each  side  of  the  centre  element. 

The  loading  of  an  efficient  boiling  plate  should  not  exceed  25 
watts  per  sq.  in.,  or  be  less  than  20  watts  per  sq.  in,  of  boiling 
plate  surface.  With  a  less  loading  than  20  watts  per  sq.  in.,  the 
plate  will  be  too  slow  for  the  cooks  liking.  A  higher  loading  than 
25  watts  per  sq.  in.  will  produce  too  high  a  temperature  if  the 
plate  be  left  full  on  without  doing  work  In  such  a  case  the 
temperature  of  the  plate  will  exceed  650° — 700°  F.  and  the  mica 
insulation  will  disintegrate  and  lose  its  insulating  properties.  All 
boiling  plates  should  be  tested,  before  being  put  out  on  circuit,  for 
maximum  temperature  obtainable. 

Nichrome  wire  can  safely  be  used  up  to  a  temperature  of  1,800*  F. 
if  an  insulation  to  stand  this  temperature  can  be  found. 

The  grill  should  be  of  the  radiant  beat  type,  loaded  to  15  watts 
per  sq.  in.  of  surface  for  satisfactory  and  quick  cooking.  It  is 
essential  that  as  few  leading-in  wires  be  used  as  possible.  Beaded 
wires  are  a  more  frequent  source  of  trouble  in  a  cooker  than  any 
other  accessory.  In  the  latest  type  of  grill  no  leading-in  wires 
whatever  are  used.  The  standard  element  is  nichrome  or  other 
wire  wound  on  mica,  the  full  element  being  subdivided  into  six 
elements  connected  in  parallel ;  by  this  arrangenient,  a  failure  of 
one  element  does  not  prevent  cooking. 

The  oven  must  be  thoroughly  well  heat  insulated.  If  lagging  is 
used,  it  must  be  very  closely  packed,  and  it  is  well  to  examine  the 
lagging  every  1 8  months  or  so,  to  see  if  it  has  powdered  and  settled 
down,  leaving  the  upper  part  of  the  sides  of  the  oven  unlagged. 
The  loading  of  an  efficient  oven  need  not  exceed  1,000  watts  per 
cb.  ft.  capacity.  Sufficient  regulation  is  provided  by  dividing  the 
element  into  two  parts,  one  of  two-thirds  heat  and  the  other 
one-third  heat.  The  oven  should  be  white  enamelled  inside.  A 
ventilation  grill  must  be  provided. 

The  oven  heating  plates  or  elements  should  be  distributed  over  aa 
wide  an  area  as  possible,  for,  by  keeping  the  watts  per  sq.  in.  of 
heating  surface  low,  the  life  is  considerably  increased.  It  is 
essential  that  the  elements  be  arranged  so  that  the  leading-in  wires 
are  as  few  and  as  short  as  they  can  possibly  be  made.  Beaded 
wires  should  be  got  rid  of  altogether  if  possible.  It  is  safe  to  say 
that  75  per  cent,  of  the  oven  and  hot  plate  faults  in  the  past 
have  occurred  on  the  leading-in  wires  and  not  in  the  heating 
element  itself. 

The  rapid  water  boiler  is  fixed  on  the  side  of  the  cooker.  It  is 
advisable  that  it  be  fitted  with  a  ball  cock  and  connected  to  the 
main  water  supply  ;  a  burn-out  is  thus  rendered  impossible.  It 
must  be  loaded  to  boil  two  pints  of  water  in  not  more  than  four 
minutes. 

The  whole  of  the  leads  from  the  various  terminal  boxes  of  the 
cooker  should  be  run  to  a  main  terminal  box  by  means  of  metallic 
flexible  tubing  with  a  mechanical  joint  on  to  each  piece  of  appa- 
ratus. The  metallic  flexible  tubing  provides  the  very  necessary 
means  of  directly  earthing  each  boiling  plate,  erill  and  boiler. 

Only  flat  bottom  utensils  should  be  used.  After  long  investiga- 
tions, the  "  Judge  "  brand  of  spun  steel  utens^ils  has  been  adopted, 
and  found  to  be  quite  satisfactory  for  the  purpose,  and  reasonable 
in  price. 

It  has  been  found  undesirable  to  fix  the  switches  on  the  cooker 
itself.  The  type  of  switch  now  generally  used  is  the  Diamond  "H," 
or  Hait  Manufacturing  Co.,  type.  Many  other  types  have  been 
tried  and  found  quite  unsatisfactory. 

Owing  to  the  necessity  of  equally  distributing  the  heat  in  the 
boiling  plates,  the  simplest  and  most  advantageous  method  of 
control  is  by  a  series-parallel  arrangement  giving  four  positions. 

The  switches  for  the  grill,  oven  (two  switches)  and  boiler,  should 
be  of  the  ordinary  "  on  "  and  "  off  "  Diamond  "  H  "  type.  Particular 
attention  should  be  paid  to  the  switches  being  large  enough  for  the 
work,  as  the  manufacturers  are  inclined  to  greatly  over-rate  their 
capacity. 

It  is  certain  that  the  name  for  unreliability  which  electric  cooking 
has  had  in  the  past  has  been  greatly  due  to  only  one  main  fuse 
being  provided.  It  is  a  very  serious  thing  for  a  household  if, 
owing  to  a  f<iult  developing  on  a  section  of  a  cooker,  the  whole 
cooker  is  put  out  of  action.  The  type  of  fuse  used  is  of  the  "  Dial,'" 
"  Zed,"  or  cartridge  type.     Open  type  fuses  are  not  suitable. 

One  fuse  is  provided  for  each  hot  plate,  one  for  the  grill,  one  for 
the  boiler,  and  two  for  the  oven  (one  for  the  two-  thirds  heat,  one  for 
the  one-third  heat).    By  this  arrangement  it  :s  well-nigh  impossible 
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for  a  breakdown  sufficiently  serious  to  prevent  cookinp  to  happen  ; 
in  fact,  such  a  breakdown  is  now  almost  unknown.  An  indicating 
lamp  is  provided  for  each  switch. 

The  wires  between  the  main  terminal  box  on  the  cooker  and  the 
switchboard  are  run  in  flexible  tubing-,  which  is  metallically  con- 
nected to  the  terminal  box  at  the  cooker  end,  and  to  the  tubing-  of 
the  mains  at  the  switchboard  end.  This  method  is  cheap,  it  allows 
of  the  cooker  being-  !<hifted  a  foot  or  so,  when  repairs  have  to  be 
carried  out,  without  disturbing  the  connections,  and  the  switchboard 
can  be  connected  to  the  cooker  before  leaving  the  stores. 

For  the  mains  between  the  service  and  the  switchboard,  the 
armoured  wire  used  in  Martyn's  wiring  system  is  particularly 
useful,  and  is  cheaper  than  the  flexible  tubing-  system. 

The  list  price  of  the  full  equipment  before  described  (not 
including  rapid  boiler  or  utensils)  would  be  as  follows  : — 


Cooker... 

Switchboard   ... 

Connections  and  metallic  tubing 

Mains  30  ft.  run         

Main  switch  and  fu^e 

Total  


£15     0  0 

4  10  0 

0  1.5  0 

1  10  0 
1   10  0 

£22  15  0 


Bought  in  quantities  a  discount  of  33  j  per  cent,  should  be  obtain- 
able, so  that  the  cost  to  the  central  station  should  be,  say,  £1.5. 

The  life  of  the  apparatus  is  at  least  10  years,  and  during  that 
time  the  whole  of  the  heating  elements  might  require  renewal 
three  times,  at  a  cost  of  40s.  Switches,  fuses  and  lamps  in  the 
same  time  should  not  cost  more  than  another  40s.  Cleaning  and 
inspecting  once  a  month  would  cost,  say,  10s.  per  year  per  cooker. 

The  total  cost  per  ai;num,  therefore,  at  an  outside  estimate,  is  : — 

Depreciation,  10  per  cent,  on  £15     £110  0 

Repairs  to  heating  elements  and  repairs  to 

switches  and  fuses  ...         ...         ...     0     8  0 

(cleaning  and  inspection        ...         ...         ...     010  0 

Establishment  charges  ...         ...         ...     0     5  0 


Total £2  13     0  p.a. 

Say.  12a.  6d.  per  quarter. 

This  figure  may  be  objected  to  by  some  engineers  as  too  high  to 
compete  with  other  forms  of  cookers.  Such  would  do  well  to  con- 
sider what  they  would  be  content  to  spend  on  a  service  to  obtain 
such  a  load  as  this  cooker  will  provide  if  it  were  offered  to  them  in 
the  shape  of  a  motor  load.  It  is  conceivable  that  they  would  spend 
£12  without  a  murmur.  But  nine  out  of  ten  cookers  need  no 
extra  service  :  why  then  should  not  the  supply  undertaking  credit 
the  cooker  hire  account  with  the  sinking  fund  and  other  charges 
they  would  If  necessary  be  prepared  to  incur  for  such  a  load,  and 
are  in  fact  not  called  upon  to  incur  / 

Although  it  is  not  now  actually  necessary,  the  hire  scheme  at 
Marylebone  includes  weekly  not  monthly  inspection.  It  is  only 
recently  that  we  have  been  able  to  supply  just  the  apparatus  which 
absolutely  satisfies  the  consumer,  and  by  these  weekly  inspections, 
or  nursings,  not  only  has  the  consumer  been  kept  in  a  good 
humour,  but  the  department  has  been  able  to  obtain  quick  and 
sure  information  of  the  troubles  to  be  remedied  before  they 
become  pressing  or  serious  enough  to  lead  to  loss  of  business. 
About  once  every  six  weeks  for  the  first  few  months  our  lady 
demonstrator  also  makes  a  call  and,  if  necessary,  gives  a 
demonstration. 

The  consumption  of  an  electric  cooker  is  one  of  those  things 
that  cannot  be  calculated.  The  average  consumption  for  a  family 
of  eight  persons  in  full  and  constant  occupation  of  the  house, 
doing  the  whole  of  the  cooking  operations  by  electricity,  but 
having  a  separate  hot  water  supply  for  baths,  and  washing  pur- 
poses (by  means  of  a  coke  boiler  or  low  fired  kitchen  range)  works 
out  at  1*9  units  per  person  per  day  in  Marylebone.  It  is  to  be 
remembered,  however,  that  the  whole  of  the  cases  taken  represent 
well-to-do  people,  who  not  only  entertain  a  good  deal  (often  two 
or  three  times  a  week),  but  even,  in  the  normal  way,  cook  on  an 
extensive  scale.  The  figure  given,  therefore,  represents  a  maximum 
consumption  for  an  average  well-to-do  house.  The  consumption 
of  a  middle-class  house  would  probably  be,  and  by  experience  often 
is,  as  low  as  one-half  to  one  unit  per  person  per  day.  Where 
approximate  comparisons  can  be  made,  the  results  show  that  with 
gas  at  2s.  6d.  per  1,000  cb.  ft.  and  electricity  at  Id.  per  unit,  the  cost 
is  as  nearly  as  possible  the  same. 

As  more  exact  comparisons  can  be  made  between  the  cost  of  a  kitchen 
range  used  for  cooking  and  supplying  hot  water  for  the  house,  and 
the  kitchen  range  supplying  hot  water  only  and  the  cooking  done 
electrically.  In  almost  every  instance  a  substantial  saving  is  shown. 
A  still  greater  saving  can  be  shown  by  dispensing  with  the  coal 
range  altogether  and  installing  a  special  coke-fired  hot  water 
apparatus  such  as  an  "  Ideal "  boiler. 

At  present  prices  for  electricity  and  gas,  neither  can  compete  on 
cost  with  a  coke-fired  boiler.  Consumers  now  using  electricity  for 
cooking  tell  us  that  it  is  clean,  cool,  and  produces  no  fumes  ;  that 
it  gives  better  and  surer  cooking  results,  and  that  there  is  a  saving 
of  a  least  10  to  15  per  cent,  in  cooking  meat. 

The  rapid  electric  boiler  gives  boiling  water  quicker  than  any 
other  means,  and  it  is  principally  for  this  reason  that  it  is  con- 
sidered an  absolutely  necessary  part  of  the  apparatus.  There  is  but 
small  expense  incurred  by  installing  a  cooker  on  approval.  It  has 
been  found  that  only  one  in  10  cookers  put  out  on  approval  ever 
comes  back. 

Commercial  cooking  offers  aa  extremely  attractive  load  to  the 
central  station,  for  it  is  either  absolutely  non-peak  or  of  an 
extiomely  good  load  factor.  The  electric  radiant  heat  grill  is  an 
extremely  strong  commercial  proposition,  First,  because  its  com- 
petitors are  not  too  satisfactory    in    cooking   results ;   secondly^ 


because  it  is  quicker  in  action  than  other  types  ;  thirdly,  because  in 
cost  of  operation  it  is  the  most  economical.  (Current,  Id.  per  unit  ; 
gas,  2s.  (id.  per  1,000  ;  coke  at  varying  London  prices.)  It  is 
generally  the  first  step  to  the  complete  electrification  of  the  com- 
mercial kitchen. 

In  a  large  commercial  grill  the  heating  elements  should  be  sub- 
divided as  much  as  possible.  Separate  heating  elements  of  250 
watts  each  across  the  full  supply  voltage  should  be  the  maximum 
for  moderate  size  grills,  so  that  if  an  element  open-circuits,  only 
250  watts  of  the  apparatus  is  affected. 

Every  1,000  or  2,000  watts  of  element  according  to  the  size  of 
the  grill  should  be  separately  fused,  so  that  an  earth  will  put  out 
of  action  only  a  portion  of  the  grilling  surface. 

The  cost  of  operation  is  extremely  low.  A  well-designed  grill 
will  grill  as  many  as  six  chops  at  a  time  in  10  minutes  for  a  con- 
sumption of  '4  unit  only.  A  particularly  good  point  of  the  com- 
mercial electric  grill  is  the  rapidity  and  extreme  accuracy  with 
which  toast  can  be  made  with  it. 

The  electric  oven  is  about  as  good  a  line  as  the  grill.  The  saving 
in  weight  of  meat  cooked  in  it,  as  against  other  forms  of  cooking, 
represents  at  least  TC  per  cent,  of  the  cost  of  energy.  The  heating 
elements  should  be  divided  up  into  as  many  complete  elements  as 
space  and  other  conditions  will  allow.  Not  more  than  2,000  watts 
should  be  on  one  switch  and  fuse,  and  the  elements  comprising 
this  2,000  watts  should  again  be  sub-divided  into,  say,  500-watt 
sections  represented  by  one  terminal  each  on  the  oven  terminal  box. 

The  loading  of  all  ovens  for  commercial  work  should  not  be  less 
than  1,000  watts  per  cb.  ft.  capacity,  or  the  oven  will  be  too  slow. 

The  author  hopes  that  it  has  been  made  clear  that  cooking  can 
be  done  electrically,  that  the  apparatus,  if  properly  chosen,  is 
satisfactory  and  reliable,  and  that  the  cost  of  operation  to  the 
consumer  is,  at  Id.  per  unit,  and  under,  at  the  most  not  heavier 
than  by  other  methods.  The  electrical  contractor  will  not  hire 
apparatus  because,  in  itself,  it  does  not  pay.  The  right  people  to 
push  the  cooking  business  are  the  supply  undertakings,  and  not 
only  must  they  push  the  business,  but  they  must  handl^  the  appa- 
ratus ;  and  until  the  apparatus  is  installed  and  working  the  supply 
man  must  be  the  only  man  to  deal  with  the  consumer. 


The  Cooking  Load  from  the  Supply  Point  of  View. 

By  F.  M.  Long,  City  Electrical  Engineer,  Norwich. 

i^Ahstract.') 

In  order  to  arrive  at  some  conclusion  as  to  the  cost  of  supply, 
the  author  takes  the  conclusions  arrived  at  in  the  report  of  the 
Joint  Committee  of  the  I.M.E.A.  and  M.T.A.  with  reference  to 
"  charges  for  electrical  energy  supplied  for  traction  purposes  from 
combined  stations." 

In  this  report  the  expenses  are  divided  into  standing  costs  and 
running  costs,  and  the  allocation  gives  for  the  majority  of  existing 
stations  a  standing  cost  of  £10  to  £15  per  KW.,  and  a  running  cost 
of  a  fraction  of  a  Id.  per  unit. 

The  standing  costs  in  most  stations  are  made  up  to  a  large 
extent  of  capital  charges  covering  expenditure  on  plant,  part  of 
which  was  put  down  many  years  ago  at  a  cost  per  kw.,  perhaps 
three  or  four  times  that  at  which  the  plant  can  be  purchased 
to-day,  and  the  author  thinks  that  most  engineers  will  agree  with 
him  that  it  would  be  unreasonable  and  unneceseary  to  saddle  a  new 
load  with  a  proportion  of  such  charges  which  were  incurred  for 
the  lighting  load,  and  which  the  lighting  load  is  well  able  to  bear. 

In  order  to  treat  the  matter  on  general  lines  the  author  has 
taken  the  increase  in  the  standing  costs  during  the  past  five  years 
and  divided  this  by  the  increase  in  the  maximum  load,  and  he  finds 
that  for  the  majority  of  stations  this  works  out  at  a  figure  between 
£3  and  £5  per  KW.  ;  the  author  proposes  to  take  £4  per  KW.  as  the 
basis  for  the  standing  costs. 

The  running  costs  per  unit  vary  very  much,  from  about  •20d.  in 
large  stations  and  where  coal  is  cheap,  to  ^d.  or  "fid.  for  small 
stations  with  dear  coal. 

Asa  mean  figure  that  will  apply  to  a  large  number  of  stations 
that  have  economical  plant  installed,  the  author  proposes  to  take 
■3d.  per  unit. 

The  different  classes  of  cooking  load  comprising  the  total  load  on 
a  station  fall  generally  under  three  headings,  as  follows  : — (1 )  Small 
and  medium  houses  where  the  principal  meal  is  at  midday  :  (2) 
large  and  medium  houses  where  the  dinner  is  in  the  evening  ;  (3) 
hotels,  restaurants,  luncheon  and  tea-rooms,  ^ic,  where  the  load  is 
spread  fairly  evenly  over  a  number  of  hours. 

The  magnitude  of  the  load  resulting  from  a  cooking  demand  is 
important  from  the  supply  point  of  view.  It  is  obvious  that  it  will 
never  be  anything  like  equal  to  the  maximum  installed. 

Mr.  Street  informs  the  author  that  at  Southampton  he  finds 
that  cooking  apparatus  produces,  in  the  morning,  a  load  of  20 
per  cent,  to  25  per  cent,  of  the  maximum  installed,  and  it  is 
probable  that  25  per  cent,  is  as  much  as  need  be  allowed  for. 

In  individual  houses  it  may  be  taken  at  about  20  to  25  per  cent, 
of  the  maximum  installed,  but  as  the  diversity  factor  is  high, 
probably  5  per  cent,  would  be  ample  to  allow  for  the  load  produced 
on  the  station. 

To  reduce  the  cost  per  KW.  to  an  average  cost  per  unit  it  is 
necessary  to  know  approximately  the  annual  consumption  per  kw. 
For  the  present  this  may  be  taken  at  400  units  per  kw.  installed 
and  the  standing  costs  based  on  the  above  assumption  of  £4  per 
KW.  will  be  :— 5  percent,  of  £4  divided  by  400,  •12d. ;  which, 
added  to  the  running  cost,  "HOd.  ;  gives  ■42d.  as  the  total  for  the 
first-class  of  supply,  excluding  any  special  cost  for  distributing 
mains  and  services  which  will  be  dealt  with  later, 
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In  hoasefl  where  the  principal  meal  is  in  the  evening,  the  author 
flndfj  that  the  cost  would  be  :  — 

Standing  costs,  25  per  cent,  of  £4  divided  by  400  ...     '60d. 
Running  coste    ...         ...         ...         .••         •.•         •••     '30d. 

Total        r 'SOd. 

This  is  on  the  assumption  that  the  cooking  apparatus  is  used  all 
the  year  round,  but  as  this  is  not  the  case  with  gas  cookers,  it  is  not 
likely  to  occur  with  electrical  cookers. 

in  houses  where  the  late  dinner  is  the  rule,  the  kitchen  range 
would,  in  the  majority  of  cases,  be  used  in  the  winter,  and  it  would  be 
quite  safe  to  assume  that  only  half  of  the  total  number  of  electric 
cookers  would  be  in  use  in  the  winter  months  giving  a  load  at  peak 
time  of  12J  per  cent,  of  the  maximum  installed,  but  in  this  case 
the  units  used  would  not  be  so  much.  Assuming  .300  only  instead 
of  400  per  annum  per  K\v.  installed,  we  should  have  : — 

Standing  costs,  12i  per  cent,  of  £4  divided  by  300...     ■40d. 
Running  costs ...         ...         ...  ••     "SOd. 

Total        -TOd. 

Restaurants  should  form  a  very  useful  load,  as  the  demand 
would  be  more  or  less  continuous.  This  class  generally  will 
produce  a  load  somewhat  similar  to  a  motor  load  with  a  load 
factor  of  probably  30  per  cent.,  and  the  cost  of  supply  would  be  : — 


Standing  costs 
Running  costs 


Total  ... 


•39d. 
•30d. 

•69d. 


The  author  gives  load  curves,  two  from  houses  in  Marylebone,  and 
a  third  from  a  house  in  Norwich,  while  a  fourth  curve  shows  the 
cooking  load  at  the  Polytechnic,  London. 

The  question  of  what  additional  expense  would  be  involved  on 
account  of  services  and  mains  is  one  that  naturally  occurs  to  an 
engineer. 

It  has  been  the  general  rule  not  to  use  anything  less  than  7/18 
for  services  even  for  small  houses,  and  when  it  is  remembered  that, 
with  this  size,  the  drop  of  pressure  with  12  amperes  on  a  length  of 
20  yards  is  only  1  volt,  it  will  be  seen  that,  with  this  size,  a  Tricity 
duplex  outfit,  taking  a  maximum  of  10  amperes  at  220  volts,  which 
would  be  sufficient  for  a  small  house,  can  be  installed  without  any 
alteration. 

For  a  cooker  with  a  maximum  capacity  of  5  KW.,  or,  say, 
25  amperes,  a  7/1(5  service  would  be  sufficient  for  a  distance  not 
exceeding  20  yards,  or,  for  a  short  service,  a  7/18  might  be  retained, 
as  the  average  current  would  not  be  more  than  about  12  amperes, 
with  occasionally  15  to  20  amperes  for  short  intervals,  which  is  well 
within  the  safe  limit. 

It  may  therefore  be  anticipated  that  not  many  additions  would  be 
required  for  services,  and  Mr.  Street  gives  this  as  his  experience  at 
Southampton. 

In  all  the  central  and  industrial  portions  of  a  town,  the  dis- 
tributing mains  will  generally  be  large  enough  to  carry,  without 
addition,  a  cooking  load  which,  in  such  parts,  will  be  small  as 
compared  with  the  general  demand  for  lighting  and  power,  or, 
if  additions  are  required,  the  cost  will  not  be  abnormal  in  pro- 
portion to  the  revenue  derived  ;  but  in  residential  areas  where  the 
density  of  load  is  very  much  less,  and  the  cost  of  mains  in  pro- 
portion to  revenue  derived  is  much  greater,  the  case  may  be 
different. 

To  arrive  at  any  conclusion,  it  is  necessary  to  estimate  what  the 
cooking  load  is  likely  to  amount  to,  in  proportion  to  the  lighting 
load. 

For  small  houses,  with,  say,  10  to  15  lights  installed,  the 
average  lighting  load  may  be  taken  at  150  watts  per  house,  and 
for  such  houses  a  small  cooking  outfit,  such  as  a  duplex  Tricity 
consuming  as  a  maximum  2,000  watts,  would  be  sufficient. 

Assuming  for  some  years  to  come  that  half  the  number  of 
houses  lighted  had  electric  cookers  and  also,  as  earlier  in  this 
paper,  that  the  average  maximum  load  on  the  mains  were  25  per 
cent,  of  the  maximum  installed,  the  load  on  the  mains  for  cooking 
would  be  equivalent  to  250  watts  per  house. 

In  the  same  way  in  a  medium  sized  house  with,  say,  20  to 
30  lights,  and,  say,  a  5-kvv.  cooker,  the  lighting  load  would  be, 
say,  300  to  400  watts  and  the  average  cooking  load  G25  watts. 

It  would  appear,  therefore,  that  the  cooking  load  will  probably 
be  less  than,  and  it  is  not  likely  to  exceed,  twice  the  lighting  load 
in  any  residential  area. 

In  districts  where  midday  dinners  are  the  rule,  this  would  not 
be  serious,  and  would  not  involve  any  addition  to  the  mains,  as  a 
drop  of  four  volts  during  the  day  would  not  much  matter,  but  in 
suburbs  of  London  and  districts  where  late  dinners  prevail,  some 
addition  to  the  mains  would  be  necessary. 

The  author  finds  that  in  Norwich  in  streets  in  which  practically 
all  the  houses  are  lighted  by  electricity,  the  average  of  the  lamps 
installed  works  out  at  from  2  to  2i  30- watt  lamps  per  yard  run  of 
street,  and  the  maximum  demand  to  i  of  this  or  20  to  25  watts  per 
yard,  so  that  for  220-volt  supply  the  demand  for  lighting  may  be 
taken  at  "1  ampere  per  yard. 

This  applies  to  two  storey  houses  in  continuous  rows  or  to 
detached  houses  with  gardens  and  having  an  average  frontage  of 
20  to  30  yards,  and  generally  to  modern  residential  areas 
surrounding  a  town. 

The  requirements  for  larger  houses  in  continuous  rows  may  be 
double  this. 


Taking  the  higher  figure  or  "1  ampere  at  440  volt*  per  yard  run 
and  allowing  a  drop  of  2  volt*!  acroMs  the  oatera  at  the  extreme  end. 
it  will  h>c  found  that  a  Oo  triple  cable  will  suffice  for  a  distance 
of  200  yards  assuming  every  houiie  to  be  connected. 

The  author  does  not  think,  therefore,  that  it  will  be  fonnd 
necessary  in  the  majority  of  cases  to  allow  more  than  the  rate  per 
KW.  ascertained  as  above  and  assume'l  at  £4  i>€r  KW.  The  most 
that  would  be  nece<'>-ary  would  be  tc  allow  another  lOe.  to  £1  to 
the  figure  ascertained  for  standing  costs. 

Assuming  an  extra  10s.  to  the  £4  per  KW.,  it  will  bring  the  case 
of  late  dinners  from  ■70d.  to  ■75d. 

It  is  probable  that  in  three-wire  systems  the  greatest  trouble  will 
arise  through  drop  of  pressure  in  the  middle  wire  owing  to  the 
fact  that  individual  cooking  loads  will  be  heavy  in  proportion  to 
lighting  loads,  and  liable  to  come  on  suddenly.  New  mains  should, 
therefore,  be  laid  with  ample  capacity  in  this  respect. 

Summing  up,  it  appears  that  the  cost  per  unit  under  the  condi- 
tions assumed  will  vary  from  ■42d.  in  the  most  favourable  ca^es 
where  the  principal  load  is  in  the  day  to  T.^d.  when  the  load  is 
mostly  in  the  evening.  The  cost  for  other  places  being  somewhere 
between. 

As  to  the  probable  consumption  of  electricity  for  cooking,  it  has 
been  assumed,  for  the  purpose  of  reducing  the  standing  cost*  to  a 
rate  per  unit,  that  400  units  would  be  used  in  a  private  hou.=e  per 
KW.  installed  ;  i.e.,  2,000  units  per  annum  in  a  5-KW.  outfit,  but  this 
is  rather  a  tentative  figure,  and  more  information  on  this  point 
would  be  useful. 

It  is  probable  that  the  figure  would  vary  very  much  in  different 
houses,  and  it  is  possible  that  the  consumption  would  vary  more  in 
proportion  to  the  number  of  persons  in  a  house  than  on  the  KW. 
installed.  By  some  it  is  reckoned  at  about  300  units  per  annum  per 
head. 

It  is  the  experience  of  gas  undertakings,  the  author  understands, 
that  the  maximum  cooking  load  occurs  on  Sundays,  and  it  may  be 
assumed  that  the  bulk  of  the  output  between  sunrise  and  sunset  on 
Sundays  in  the  summer  is  due  to  cooking,  although  in  the  winter  a 
good  deal  is  also  due  to  gas  radiators. 

It  would  appear  that  if  electricity  were  used  to  the  same  extent 
as  gas  for  cooking,  we  should  have  a  peak  in  the  middle  of  the  day 
as  high,  if  not  higher,  than  the  peak  in  the  evening. 

This,  however,  is  a  condition  that  need  not  be  seriously  considered 
at  present,  but  it  indicates  that  cooking  will  have  a  greater  effect 
in  levelling  the  load  output  curve  in  the  case  of  electricity  than  in 
the  case  of  gas. 

Although  not  strictly  included  in  the  title  of  the  paper,  the  use 
of  electricity  for  the  heating  of  rooms  and  of  water  for  domestic 
purposes  must  be  considered. 

Radiators  in  private  houses  are  principally  a  non-peak  load,  and 
can  be  supplied  at  a  low  rate,  which  is  necessary  if  they  are  to  be 
used  extensively. 

This  is  not  the  case  though  with  radiators  used  in  shops  and 
offices.  They  are  not  required  more  than  1,000  hours  in  the  year  at 
the  most,  and  this  includes  the  peak  hours. 

While,  therefore,  in  private  houses  a  charge  of  Jd.  or  even  id. 
might  be  made,  not  less  than  Hd.  ought  to  be  charged  for  shops 
and  offices,  which  is,  of  course,  too  high  for  general  use.  There  is 
however,  the  author  believes,  great  scope  for  heating  such  places  at 
a  low  rate,  and  he  suggests  that  a  restricted  hour  service  might  in 
many  cases  be  arranged,  especially  for  shops,  either  by  a  time- 
switch  of  by  controlling  the  radiator  and  window  light  circuits 
with  a  throw-over  switch,  so  that  both  could  not  be  on  together. 

There  are  on  the  market  some  forms  of  geysers  for  heating 
water  as  it  passes  through,  taking  anything  up  to  16  kw.  These 
the  author  regards  as  quite  impossible  from  the  supply  point  of 
view. 

The  only  feasible  plan  would  seem  to  be  to  use  a  Therol 
heater,  or  where  the  cost  of  installation  would  be  a  hindrance, 
simply  an  immersion  element  in  a  well-lagged  storage  tank,  so  that 
the  expenditure  of  energy  can  be  more  or  le^^s  continuous.  With 
sufficient  capacity  in  the  tank  there  is  no  reason  why  the  heating 
should  not  be  done  during  the  day  and  after  the  lights  are  out  at 
night,  which  could  be  accomplished  by  means  of  a  very  simple 
"  cut-out "  operated  by  the  lighting  circuit.  Under  such  circum- 
stances, the  only  expense  of  supply  would  be  the  running  costs,  or, 
say,  "Hd.  per  unit,  as  assumed  above.  At  this  figure,  and  assuming 
85  per  cent,  efficiency,  the  cost  would  be  ut  the  rate  of  19s.  per 
annum  for  every  10  gallons  per  day  required,  allowing  for  raising 
the  temperature  tiO*  F. 

As  to  the  charges  that  should  be  made  for  current,  it  seems  that 
at  Id.  per  unit,  electric  cooking  with  economical  apparatus  and 
careful  use,  is  equivalent  to  gas  at  about  23.  '.'d.  ^'sr  1,000  cb.  ft., 
and  assuming  chat  electrical  apparatus  could  be  supplied  on  the 
same  terms  as  gas  cookers,  it  would  not  be  necessary  to  drop  below 
this  figure  where  gas  is  above  2s.  6d.  per  1,000.  If,  however,  con- 
sumers have  to  buy  their  stoves  or  hire  them  on  a  commercial  basis 
which  could  not  be  less  than  20  per  cent,  of  the  cost  per  annum, 
there  must  be  some  prospect  of  saving  on  the  current. 

It  would  seem,  therefore,  that  where  undertakings  have  no  powers 
of  hiring  out  apparatus  it  will  be  necessary  to  make  the  chaise  for 
current  as  low  as  possible  but,  where  there  are  powers  it  may  be  as 
well  to  ease  the  terms  of  hire  somewhat  at  the  expense  of  the 
current. 

In  conclusion,  the  author  thinks  that  supply  authorities  need  not 
hesitate  to  supply  current  at  rates  which  will  be  low  enough  to 
make  the  cost  of  cookiug  by  electricity  as  cheap  as  by  gas,  and  it 
is  desirable  tuat  they  should  be  prepared  to  do  this  as  although  at 
the  present  prices  of  apparatus  the  development  is  likely  to  be 
slow,  the  prices  can  only  be  reduced  by  the  manufacture  of  greater 
quantities  and  everything  (possible  should  be  done  to  stimulate 
this. 
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Discussion. 

Mu.  A.  H.  Skabkook  (Marylebone),  in  opening  the  discussion  on 
the  two  papers,  referred  to  the  fact  that  ten  or  a  dozen  supply 
authorities  had  now  introduced  the  id.  rate  for  cooking.  In  Mary- 
lebone they  had  put  on  1,100  K\v.  of  heating  and  cooking  load 
during  the  last  year,  and  it  had  not  appreciably  affected  the  peak 
load.  Some  70  or  80  complete  cooking  outfits  had  been  installed, 
and  it  had  not  been  necessary  to  add  to  the  existing  services  in  any 
way.  The  peak  of  a  cooking  load  lasted  only  a  short  time  ;  in  his 
own  case  with  a  ;iO-ampere  service  he  often  took  (io  amperes  without 
troubling  his  neighbours. 

Mu.  Sll.i.ERY  (,Partick)  was  of  opinion  that  there  was  not  one 
complete  cooking  apparatus  that  could  be  relied  on  ;  the  designs 
adopted  were  open  to  criticism,  and  the  attention  of  the  engineer 
was  always  required. 

Mr.  Grogan  (Berry  Construction  Co.)  said  if  Mr.  Long  referred 
to  the  cooking  load  for  individual  houses,  he  must  certainly  allow 
for  the  maximum  load  of  the  apparatus  (not  20  or  25  per  cent,  of 
it),  and  that  on  the  top  of  the  lighting  load,  which  he  forecasted 
would  be  negligible  compared  to  the  cooking  load  in  future.  He 
disagreed  strongly  with  many  of  the  statements  made  by  Mr. 
Holmes,  suggesting  that  he  was  bold  to  state  emphatically  certain 
matters  of  design  which  both  maker  and  user  had  found  from 
experience  should  be  otherwise.  Mr.  Holmes  favoured  the  radiant 
heat  grill,  but  he  (the  speaker)  pointed  out  that  there  were  far 
more  Tricity  type  grills  in  use  than  radiant  heat  grills.  The 
speaker  did  not  agree  that  the  electric  stove  should  follow  gas  stove 
design,  or  that  three  heats  were  required  for  a  hot  plate  ;  the 
objection  to  the  medium  heat,  when  only  one  heater  was  in  use, 
being  a  tendency  to  buckle  the  plate.  The  use  of  imperfect  utensils 
on  a  hot  plate  tended  to  burn  the  latter  out,  owing  to  the  lagging 
of  air  between  the  pan  and  plate.  The  introduction  of  fuses  on 
all  hot  plates  was  not  necessary  ;  there  were  between  4,000  and 
5,000  Tricity  cookers  in  use,  and  fuse  troubles  were  rare — in  any 
case  the  fuse  should  be  sufficiently  heavy  to  neglect  small  troubles. 
The  hiring  out  of  cooking  apparatus  and  sending  it  out  on  approval 
was  important ;  in  one  town  where  200  Tricity  cookers  were  in 
use,  only  4  per  cent,  were  sold.  It  appeared  from  the  figures  given 
by  Mr.  Holmes  that  with  a  heavy  black  oven  a  family  of  eight 
persons  would  take,  say,  (iOOO  units  per  annum  with  a  7-KW. 
demand,  but  with  the  Tricity  oven  he  had  found  that  the  same 
service  could  be  obtained  with  at  most  4,000  units  and  a  3-KW. 
demand.  In  conclusion,  he  urged  the  necessity  of  show-rooms  and 
a  complete  selling  organisation  to  the  engineer. 

Councillor  Sinclair  (Swansea)  emphasised  from  his  personal 
experience  the  advantages  of  electrical  cooking  ;  it  cost  rather 
more  than  other  methods,  but  if  he  could  purchase  energy  at  "9d. 
per  unit  he  would  not  be  a  loser  ,as  regards  cost,  and  in  any  case 
he  had  better  cooked  food,  and  was  not  going  to  give  it  up. 

Mr.  R.  Borlase  Matthews  said  there  was  a  great  need  for 
more  information  on  electric  cooking  from  the  user's  point  of  view. 
It  was  not  a  matter  of  experiment  now,  the  apparatus  was  reliable, 
and  the  advantages  as  to  saving  in  weight  of  cooked  meat  and  in 
other  ways  were  well  recognised.  He  urged  the  necessity  of  further 
co-operation  between  central  station  engineers  and  between  the 
users  and  makers  of  the  apparatus,  in  order  that  the  results  might 
be  available. 

Mr.  W.  a.  Vignoles  (Grimsby)  emphasised  the  simplicity  and 
exactness  of  electrical  cooking.  He  had  instructed  his  staff  by 
telephone  as  to  what  switches  to  use  in  cooking  a  joint,  and  the 
latter  was  cooked  perfectly  ;  consumers  in  difficulties  could  quite 
well  be  instructed  over  the  telephone,  as  with  electrical  cooking 
the  results  could  be  predetermined  with  accuracy.  There  were  a 
number  of  assumptions  in  Mr.  Long's  paper,  and  it  was  a  question 
how  far  the  id.  rate  for  cooking  could  be  justified,  but  probably  the 
experience  at  Southampton  might  give  further  information  as  to 
this.  He  pointed  out  that  the  overloading  of  feeders  and  services 
with  resulting  pressure  drop  would  affect  the  heat  and  cooking  time 
of  an  oven,  and  further  urged  the  necessity  of  hiring  out  such 
apparatus.  From  his  expnrience  with  various  types  of  apparatus, 
while  not  prepared  to  say  that  the  bright  oven  was  better  or  worse 
than  the  black  oven,  it  seemed  that  the  Tricity  type  of  cooker  did 
consume  less  energy  for  its  output. 

Councillor  Crowther  (Sheffield)  spoke  as  to  the  necessity  for 
cheapening  cooking  apparatus  and  lowering  the  cost  of  energy  to 
promote  electric  cooking  in  the  smaller  houses. 

Mr.  John  Christie  (Brighton)  made  the  somewhat  novel  sug- 
gestion that  municipal  authorities  instead  of  voting  surplus  money 
to  the  rates  should  buy  outright  a  certain  number  of  cooking 
outfits.  He  estimated  that  £1,000  spent  in  this  way  on  100 
outfits  would  yield  quite  £150  in  rentals  and  an  output  of  a  quarter 
of  a  million  units,  valued  at,  say,  £1,000. 

They  had  recently  purchased  25  outfits  in  this  way  in  Brighton 
and  obtained  very  satisfactory  results.  He  added  that  the  heavy 
laundry  iron  yielded  in  Brighton  a  revenue  of  £11  .">s.  per  year  per 
KW.  demand. 

Mr.  W.  H.  Cooke  (Luton)  said  his  investigations  of  cooking  con- 
ditions convinced  him  that  a  price  of  id.  per  unit  was  necessary  for 
electric  cooking  with  gas  competing  at  Is.  lid.  per  1,000  cb.  ft.  Hehad 
introduced  the  id.  rate  two  years  ago,  and  had  now  some  .$90  kw.  of 
cooking  load  as  compared  with  30  kw.  previously  when  the  rate 
was  lid.  per  unit.  For  the  last  three  years  the  heating  and  cooking 
units  supplied  had  been  19,000,  59,000  and  260,000,  and  the  profit 
on  the  last  year  was  the  biggest  one  ever  made.  The  rate  was  a 
flat  one  of  id.  per  unit,  with  no  initial  charge.  He  thought  it 
remained  for  the  manufacturer  to  reduce  the  cost  of  apparatus. 


Mr.  Bihkett  (Southend-on-Sea),  Mr.  Hame  (York),  and  the  Pre- 
sident also  took  part  in  the  discussion  (the  latter  hinting  that 
failing  reduction  in  price  of  apparatus  by  the  manufacturer,  the 
station  engineer  would  have  to  consider  the  question  of  providing 
ovens  himself),  and  both  authors  briefly  replied. 


Electric  Cooking  and  the  I.9I.E.4. 

By  R.  Borlase  Matthews,  Wh.Ex.,  M.I.E.E. 

Electric  cooking  was  the  subject  of  conversation  above 
all  others  at  this  year's  Convention.  One  of  the  most 
valuable  features  of  these  conventions  is  the  interchange  of 
personal  experiences  in  an  informal  and  unofficial  manner  in 
the  intervals  between  the  official  meetings.  Certainly  the 
personal  experiences  covered  a  wide  range,  and  a  few,  at  any 
rate,  had  had  most  unhappy  and  unfortunate  experiences, 
but  they  were  in  the  minority,  and  their  troubles  seemed 
largely  due  to  an  imperfect  understanding  of  both  the 
practical  requirements  of  cooking,  and  the  adaptation  of 
electricity  for  that  purpose. 

The  general  conclusion  was  that  electric  cooking  was  now 
well  beyond  the  experimental  stage,  and  that  in  fact  it 
had  attained  to  its  true  and  merited  position,  and  was  going 
to  form  a  very  important  load  for  central  stations.  There 
were  still  a  few  who  had  not  fully  appreciated  the  fact  that 
the  electrically  cooked  product  was  far  superior  to  food 
cooked  by  any  other  process,  but  they  were  more  difficult  to 
find  than  last  year,  thanks,  doubtless,  to  the  self-sacrifice  of 
their  patient  wives,  who  had,  so  it  was  stated,  carried  out 
countless  experiments  with  good,  bad,  and  indifferent  stoves. 

Then,  also,  the  fact  now  seems  to  be  more  generally 
recognised  that  there  is  really  a  considerable  economy  in 
the  cooking  of  meat  by  the  electric  way,  as  compared  with 
other  methods.  This  fact  was  emphasised  during  the  after- 
noon devoted  to  the  discussion  on  electric  cooking  by  a 
diagram,  which  summarised,  albeit  in  a  very  conservative 
manner,  a  number  of  tests  made  with  various  weights  of 
meat. 

It  would,  undoubtedly,  be  of  very  great  assistance  to 
central  station  engineers  and  to  manufacturers  of  electric 
cooking  apparatus,  and  also  to  the  ultimate  advantage  of  the 
general  public,  if  the  data  that  has  been  collected  as  the 
results  of  experiment  by  individual  central  station  engineers 
could  be  collected  and  analysed,  and  thus  be  rendered  of 
service  to  everyone  who  is  interested  in  the  distribution  of 
electrical  energy.  Perhaps  the  readers  of  this  paragraph 
would  communicate  their  views  on  this  matter  to  the  Editor 
of  the  Electrical  Reviews  Really,  as  a  matter  of  fact, 
the  time  for  petty  experimental  work  has  now  passed,  for 
electric  cooking  is  now  well  established,  so  that  it  is  rather 
a  waste  of  time  to  keep  on  repeating  minor  experiments  :  it 
is  just  like  a  body  of  students  proving  that  Ohm's  law  is 
true,  over  and  over  again — it  is  becoming  tedious.  Still, 
the  constant  repetition  has  driven  home  slowly,  but  surely, 
the  realisation  that  electric  cooking  is  not  only  as  good  as, 
but  also  has  many  superior  advantages  over,  other  methods. 

The  next  trouble,  or,  perhaps,  it  might  be  termed  night- 
mare, of  those  who  had  found  out  that  electric  cooking  was 
entirely  satisfactory,  was  the  question  whether  the  apparatus 
was  really  reliable.  This  matter  of  reliability,  of  course,  is 
not  one  that  can  be  determined  by  isolated  experiments, 
rather,  it  can  only  be  determined  by  those  who  have  had  the 
opportunity  of  handling  the  apparatus  in  large  quantities. 
Unfortunately,  central  station  managers  who  have  this  ex- 
perience are  few  and  far  between,  hence  Mr.  H.  IT.  Holmes's 
paper  was  very  greatly  appreciated,  for  it  essentially  bore 
the  stamp  of  experience.  There  is  no  question  but  that  Mr. 
Holmes's  paper  forms  an  excellent  guide  as  to  the  main  points 
of  an  electric  cooker. 

It  should  not,  however,  be  too  slavishly  followed,  for  several 
of  the  minor  details  are  open  to  question,  and  further  modi- 
fications will  undoubtedly  be  made  in  many  of  these  minor 
details  as  more  and  more  experience  is  gained.  Of  course, 
if  one  is  anxious  to  specify  an  ideal  electric  cooker,  it  must 
be  realised  that  the  stove  that  is  constracted  to  that  specifica- 
tion cannot  be  built  for  a  mere  song.  ]\Ir.  Holmes  draws 
special  attention  to  this  fact.  Even  when  compared  with  a 
gas  cooker,  the  first  cost  of  an  electric  cooker  of  the  same 
capacity  must  be  higher,  for,  in  addition  to  the  equivalent 
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(X)mponont  parts  of  a  f^as  cooker,  an  allowance  must  be  made 
for  the  thicker  and  better  laggiiifj  and  the  cost  of  the  heating 
elements  and  switches. 

It  was  noteworthy  that  the  critical  remarks  of  Mr.  Sillery, 
of  I'artick,  as  to  the  unreliability  of  electric  cooking  apparatus 
(unless  built  by  his  department,  with  elements  supplied  by  a 
lieating  apparatus  manufacturer),  were  not  endorsed  by  the 
general  body  of  engineers  jiresent.  For  it  is  now  generally 
recognised  that  the  apparatus  supplied  by  good  makers  can 
be  depended  upon. 

Actual  systems  of  cooking  were  not  much  discussed — that 
is,  as  to  whether  it  were  better  to  employ  {a)  separate 
utensils,  each  provided  with  its  own  heating  element,  or  {b) 
combinations  of  hot  plates  and  portable  ovens  (often  rudely 
called  "biscuit  boxes")  of  which  the  "Tricity"  and 
"Simplex  "  cookers  are  prominent  types,  or  (r)  the  complete 
stove,  with  heavily  lagged  oven,  which  was  advocated  in  Mr. 
Holmes's  paper,  and  of  which  the  General  P^lectric  Co.'s 
"  Beeton  "  cooker  is  an  excellent  example,  or  {d)  heat-storage 
ovens,  of  which  the  "  Therol  "  is  an  illustration. 

If  anything  was  said,  preference  was  usually  given  to  the 
lagged  oven.  The  objection  raised  against  the  portable 
oven  was  that  not  only  did  it  in\olve  the  conversion  of  the 
cook  to  the  advantages  of  electric  cooking,  but  also  the 
necessity  for  educating  her  in  a  new  way  of  cooking. 

The  discussion  waged  hot  round  the  prices  that 
should  be  charged  for  energy  sold  for  electric  cooking 
purposes.  It  was  positively  fanned  into  a  flame 
of  righteous  indignation  in  some  quarters  when  Mr. 
A.  H.  Seabrook  invited  engineers  to  join  his  "  Halfpenny 
a  Unit  Dining  Association."  It  quite  brought  one 
back  to  the  now  almost  historic  days  when  the  controversy 
raged  as  to  whether  it  were  possible  to  make  a  profit  out  of 
units  sold  for  power  purposes  at  2d.  or  even  as  low  as  lid. 
Nowadays,  of  course,  central  station  engineers  are  only  too 
glad  to  get  all  the  power  load  they  can  at  a  penny  a  unit  or 
just  under,  for  they  have  found  it  very  profitable.  And  so 
it  will  undoubtedly  be  with  a  cooking  load — it  is  the  big 
turnover  that  counts.  The  load  curve  diagrams  exhibited 
were  of  a  nature  well  calculated  to  make  a  doubting  engineer 
take  his  courage  in  both  hands  and  prepare  to  meet  the 
demand  with  more  foresight  than  when  the  introduction  of 
the  tungsten  lamp  had  to  be  tackled.  Mr.  Long's  paper 
demonstrated  very  clearly  the  basis  of  the  essential  calcula- 
tions necessary  for  investigating  what  a  profitable  rate  of 
charging  should  be,  and,  further,  (contains  some  very 
interesting  data.  It  will,  however,  be  necessary  in  con- 
junction with  this  paper  to  refer  to  the  report  of  the  joint 
committee  of  the  I.M.E.A.  and  the  M.T.A.  with  reference 
to  "  charges  for  electrical  energy  supplied  for  traction 
purposes  from  combined  stations,"  otherwise  such  items  as 
the  percentages  given  at  the  beginning  of  the  paper  will  not 
readily  be  comprehended.  Some  of  the  statements  are  a 
little  involved,  especially  in  connection  with  the  comparisons 
made  between  gas  and  electricity. 

A  lead  has  been  set  by  members  of  the  Halfpenny  a  Unit 
Dining  Association,  and  as  they  comprise  the  more  enter- 
prising members  of  the  profession,  it  is  only  a  question  of 
time  before  the  others  follow  suit. 

It  was  very  clearly  emphasised  that  the  diversity  factor  of 
an  electric  cooking  load  was  an  excellent  one,  hence  a  bogie 
vision  as  to  the  requirements  of  large  sums  for  new  mains 
extensions  was  exploded.  Anyhow  the  growth  of  public 
demand  for  cooking  apparatus  is  bound  to  be  gradual,  it 
cannot  possibly  reach  its  zenith  in  a  few  months,  even  if  the 
manufacturers  could  supply  the  apparatus  quickly  enough. 
Its  growth  will  certainly  be  extremely  slow,  unless  well 
thought-out  hiring  schemes  are  offered  to  the  public. 


CORRESPONDENCE.* 

Lettert  recinrod.  hy  %i$  after  5  P.M.  OX  TUK«DAT  canw'  •'! 

the  following  wfk.     Corretponderd*  thould  forward  ti  ■ 
catunu  at  th^  parli/fgt  pomribU  mom^fnt,      Ao  letter  can  he  jmhhxked 
vmlets  we  hare  the  writer' g  navie  and  addreu  in  our  ponejurton. 


New  Teleplione  Works  in   Russia.— The  Mix  and 

Genest  Telephone  and  Telegraph  Works  Co.,  of  Berlin,  has  con- 
cluded an  agreement  with  a  Russian  syndicate,  with  which  French 
and  Russian  banks  are  closely  associated,  for  the  formation  of  a 
Russian  telephone  factory  to  manufacture,  on  the  basis  of  the 
Berlin  company's  patents  and  experience.  The  new  company  will 
have  a  capital  of  £50,000.  The  Russian  company  has  been  placed 
under  the  obligation  to  purchase  from  the  Berlin  company  all 
apparatus  not  made  in  the  Russian  factory, 


Bonns  System. 

\\'ith  regard  to  the  interesting  article  in  last  week's  Ei.Kr- 
TRICAL  Kkview  on  bonus  systems,  this,  I  think,  is  a  subject 
which  should  always  l)e  argued  out  direct  from  first 
principles. 

To  start  by  defining  our  terms,  we  may  say,  for  tho 
purpose  of  this  argument,  that  there  are  only  two  speeds  at 
which  a  man  works — day-work  and  piece-work  speed. 
There  are  only  two  speeds,  that  is.  providing  he  is  working 
honestly  in  each  case. 

When  being  paid  at  day-work  rate  he  works  at  ordinary 
speed,  and  when  being  paid  at  piece-work  rate,  he  works  at 
extraordinary  speed— a  speed  at  which  no  one  could  exi>ect 
him  to  work  without  the  special  inducement  which  i&  given 
by  this  system  of  payment. 

The  question  now  arises  as  to  what  the  piece-work  rate 
should  be,  and  this  can  only  be  determined  in  a  backward  kind 
of  way.  Suppose  we  say  that  it  should  be  twice  the  day-work 
rate,  then  we  see  that  this  would  mean  that  his  speed  when 
being  paid  day-work  rate  is  only  half  his  greatest.  But  a 
man's  ordinary  honest  speed  is  certainly  greater  than  half 
his  greatest  speed,  and  so  we  see  that  the  ratio  2  is  too  high, 
and  take  a  lower  figure. 

The  ultimate  determination  of  this  ratio  will  be  based 
upon  a  knowledge  of  practical  conditions  guided  by  the  alx)ve 
considerations,  and  it  will  probably  be  thought  to  be  between 
Ij-  and  1^. 

We  can  now  consider  the  various  systems  in  use.  First, 
take  the  ordinary  piece-work  system  in  which  a  man  is  paid 
so  much  per  piece,  and  makes  as  much  money  as  he  can. 
It  is  clear  from  the  above  argument  that  the  prices  of  the 
pieces  should  be  such  that  a  man  makes  1}  to  l^i  times  his 
ordinary  day-work  rate,  when  working  at  top  speed. 

Next  take  the  bonus  system  in  which  only  half  the  amount 
saved  is  paid  to  the  man.  Arguing  as  above  the  man  should 
make  1:J^  to  H  times  his  ordinary  rate,  and  since  only  half 
of  the  amount  saved  is  paid  to  the  man,  it  is  clear  that  the 
price  of  the  articles  should  be  such  that  the  amount  saved, 
when  working  at  top  speed,  is  exactly  twice  tho  amount  of 
the  bonus  determined  by  the  above  reasoning. 

Thus  this  system  is  only  a  more  complicated  method  of 
working  the  old  piece-work  system,  though  it  has  the  ad- 
vantage that  any  error  in  pricing  the  articles  prtxluces  a 
smaller  result  on  the  pay  sheet.  But  it  also  contains  a  great 
disadvantage,  viz.,  that  the  faster  a  man  works,  the  less  he 
gets  paid  per  article.  It  is  difficult  to  see  why  a  definite 
amount  of  work  should  be  worth  less  because  it  has  betn 
done  quickly — especially  when  speed  is  the  very  object  of 
these  systems. 

I  also  notice  that  Messrs.  Walton  and  Brewerton.  in  their 
interesting  article,  consider  it  to  he  a  disadvantage  of  the 
bonus  system  that  the  rate  of  wages  Increases  out  of  pro- 
portion to  the  saving  in  cost  of  proiluctlon.  They  consider 
this  unfair  to  the  employer,  but  it  is  ditfieult,  I  think,  to  see 
where  the  unfairness  comes  in. 

It  is  quite  true  that  the  rate  of  wages  does  increase  as  the 
man  works  faster—bat  so  does  the  rate  of  work.  We  must 
compare  rates  wth  rates.  And  it  is  difficult  to  see  why  we 
should  consider  rates  of  wages  at  all  when  dealing  with  men 
on  piece-work  systems.  After  all  a  man's  day-work  rate  is 
fixed  entirely  in  proportion  to  his  skill  and  without  any 
regard  to  the  speed  at  which  he  works.  The  question  of 
rate  only  enters  into  piece-work  systems  when  fixing  prices  : 
for  example,  a  certain  number  of  articles  have  to  be  made, 
and  they  require  such  skill  to  make  that  we  know  from 
practical  experience  that  the  man  who  makes  them  will 
expect  to  earn  so  much  per  hour  :  so  that  the  price  of  the 
articles  has  to  be  such  that  when  working  at  top  speed  a 
man's  rate  is  equal  to  his  ordinary  rate  plus  the  bonus,  the 
amount  of  the  bonus  being  determined  as  already  shown.  So 
that  we  only  consider  rate  of  pay  wh*^n  pricing  an  article, 
because  it  represents  the  amount  that  has  to  be  paid  having 
regard  tp  the  skill  required. 
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With  reference  to  the  system  devised  by  Messrs.  Walton 
and  Brewerton.  it  will  be  noticed  that  whereas  in  the  ordinary 
bonus  system  the  price  per  article  paid  to  the  man  decreases 
as  his  speed  of  working  increases,  it  can  be  shown  that  in 
this  new  system  the  price  also  decreases,  but  at  a  greater 
rate,  and  seems,  therefore,  to  me  to  be  still  more  unfair  to 
the  workman. 

These  gentlemen  claim  the  advantage  for  their  system  that 
it  is  imp(^ssible  for  a  man  to  earn  double  his  ordinary  rate, 
but  surely  this  should  be  a  physical  and  not  an  arithmetical 
impossibility. 

To  sum  up,  therefore,  it  appears  that  there  is  nothing  so 
satisfactory  as  the  whole  system,  in  which  a  man  is  paid  a 
fixed  price  per  article  and  makes  as  much  per  hour  as  he 
can. 

A>  G<  U. 

June  Vdth,  VdV>, 


Coal  Strike  and  Tramways. 

The  unrest  associated  with  the  recent  coal  strike  may,  as 
you  have  indicated  in  your  columns,  spread  in  the  future  to 
the  employes  connected  Avith  electric  supply  and  tramway 
undertakings. 

Certain  forms  of  advanced  legislation  in  Australia  have, 
from  time  to  time,  been  severely  criticised,  and  very  rightly 
so.  Legislation  here  has,  however,  produced  at  any  rate  one 
form  of  regulation  which  could,  with  advantage,  be  copied 
at,  Home.  Acts  have  been  brought  into  force  making  it  a 
penal  offence  for  any  employe  to  break  his  contract  with  his 
employer,  when  such  action  shall  interfere  or  shut  down  any 
railway  or  tramway,  or  the  supply  of  gas,  water  or  elec- 
tricity, or  any  sanitary  service.  The  South  Australian  Act 
deals  with  railways,  tramways  and  gas  and  water  supply  only. 
Sec.  17  of  the  Employers'  and  Employes'  Act  for  Victoria 
curiously  does  not  include  either  railways  or  tramways,  but 
refers  only  to  the  supply  of  gas,  water,  electricity  and  the 
control  of  sanitary  service. 

During  recent  unrest  here,  I  had  occasion  to  post  up 
Sec.  17  from  the  latter  Act,  and  to  inform  employes  of 
both  their  and  our  own  responsibility  in  connection  with 
the  continuity  of  our  electric  supply,  and  that  any  improper 
action  on  their  part  would  make  them  liable  to  a  penalty  of 
£20,  or  three  months'  imprisonment.  I  enclose  you  here- 
w^ith  copies  of  the  clauses  in  the  Acts  referred  to  above.  In 
view  of  the  great  importance  of  tramway  transit,  and  the 
supply  of  electricity  for  light,  tramway,  and  power  purposes, 
it  would  seem  very  desirable  that  home  legislation  should 
follow  on  these  lines. 

P.  J.  Pring-le, 
Engineer  and  General  Manager, 

Electric  Supply  Co.  of  Victoria,  Ltd. 

Ballarat,  Mmj  22nd,  1912. 


Employers'  and  Employes'  Act,  Sec.  17. 

Where  a  person  employed  by  a  municipal  authority,  or  by  any 
company  or  contractor,  upon  whom  is  imposed  by  Act  of  Parlia- 
ment the  duty,  or  who  have  otherwise  assumed  the  duty,  of  remov- 
ingr,  dealing  with,  or  treating  sewage  of  any  city,  town,  or  borough, 
or  shire,  or  supplying  any  city,  town,  borough,  or  shire,  or  any 
part  thereof  with  gas,  or  electric  light,  or  any  other  species  of 
light,  or  water,  wilfully  and  maliciously  breaks  a  contract  with 
that  authority  or  company,  or  contractor  knowingly  or  having 
reasonable  cause  to  believe  that  the  probable  consequences  of  his  so 
doing,  either  alone,  or  in  combination  with  others,  will  be  to 
deprive  the  inhabitants  of  that  city,  town,  borough,  or  shire, 
wholly,  or  to  a  great  extent,  of  their  supply  of  gas,  or  electric 
light,  or  other  species  of  light,  or  water,  or  to  interfere  with  the 
sewerage  thereof,  he  shall  on  conviction  thereof,  by  a  Court  of 
Petty  Sessions  or  on  indictment  or  presentment  as  hereinafter 
mentioned,  be  liable  to  pay  a  penalty  not  exceeding  £20,  or  be 
imprisoned  for  a  term  of  three  months  with  or  without  hard 
labour. 

South  Austbalian  Act. 

Any  servant  in  the  employ  of  the  Government  or  of  any  person 
or  persons  or  body  corporate  upon  whom  is,  or  may  be,  imposed  by 
any  Act  or  ordinance  the  duty,  or  may  have  otherwise  assumed  the 
duty,  of  carrying  on  and  conducting  railways  or  tramways  for 
passenger  and  goods  traffic,  or  lor  either  of  such  purposes  at  any 
place  within  the  said  province,  or  who  may  have  the  duty  imposed 
as  aforesaid,  or  who  may  assume  the  duty  of  carrying  on  and  con- 
ducting railways  and  tramways  for  passenger  and  goods  traflBc,  or 
for  either  of  such  purposes  at  any  place  within  the  said  province, 
or  who  may  have  the  duty  imposed  as  aforesnid,  or  who  may  assume 


the  duty  of  supplying  any  city,  town,  village  or  place,  or  any  part 
of  either  with  gas  or  water,  wilfully  and  maliciously  breaking  his 
contract  of  service,  or  hiring  with  the  Government,  or  such  person 
or  persons  or  body  corporate,  knowing  or  having  reasonable  cause 
to  believe  that  the  probable  consequence  of  his  so  doing,  either 
alone  or  in  combination  with  others,  will  be  to  deprive  any  of  the 
inhabitants  of  the  said  province,  or  of  any  city,  town,  village, 
place  or  part  of  either,  wholly,  or  to  a  great  extent,  of  the  use  of 
such  railway  or  tramway,  or  of  their  supply  of  gas  or  water  shall, 
on  conviction,  be  liable  either  to  pay  a  penalty  not  exceeding  £20, 
or  to  be  imprisoned  for  a  term  not  exceeding  three  months  with 
or  without  hard  labour.  But  provided  that  no  servant  shall  be 
liable  to  conviction  under  this  section  unless  there  shall  be  posted 
up  at  the  railway,  tramway  works,  gas  works  or  water  works  as 
the  case  may  be,  a  printed  copy  of  this  section  in  some  conspicuous 
place  where  the  same  may  be  conveniently  read  by  the  persons 
employed. 

An  Objectionable  Clause. 

Mr.  W.  J.  Webb  has  apparently  missed  the  point  of  the 
letter  which  began  the  correspondence  under  the  above 
heading.  If  he  will  take  the  trouble  to  read  it  again,  it 
will  be — or  ought  to  be — clear  to  him  that  I  was  objecting, 
not  to  the  clause  stipulating  for  the  payment  of  Trade  Utiion 
rates,  but  to  that  appointing  the  Trade  Union  sole  arbitrator 
between  the  contractor  and  his  men. 

The  condition  that  Trade  Union  rates  should  be  paid  was 
too  usual  to  have  required  comment.  To  my  mind,  indeed, 
it  is  a  fair  clause,  as  it  simply  amounts  to  the  enforcement 
of  a  i-ecognised  standard  of  wages.  There  are  few  employers 
but  would  gladly  pay  their  skilled  workmen  half-a-crown  an 
hour  if  their  competitors  were  obliged  to  do  the  same.  All 
labour  is  admittedly  underpaid.  Skilled  manual  labour  in 
particular  ought  to  be  esteemed  more  honourable,  and  be 
better  remunerative  than  the  "  genteel "  avocations  of  quill- 
driving  or  counter- jumping.  But  it  is  not,  unfortunately. 
To-day  the  disproportion  between  the  fruits  of  labour  and 
commerce  is  as  markedly  unfair  as  it  doubtless  was  in  the 
days  of  Tyre  and  Sidon.  It  is  the  inevitable  result  of  the 
first  law  of  nature  ;  a  law  which  neither  the  Poplar  Guardians 
nor  Parliament  can  override.  Competition — competition 
between  man  and  man,  firm  and  firm,  nation  and  nation. 
That  is  the  factor  which  in  the  long  run  must  wreck  the  most 
Utopian  dreams  of  Socialism.  A  Labour  Government  might 
enact  that  all  electrical  tradesmen  should  be  paid  50  per  cent, 
more  than  they  are  now.  Unless  they  could,  at  the  same 
time,  enforce  the  same  rate  among  the  Germans,  the  Chinese, 
the  Fiji  Islanders,  the  only  result  would  be  the  closing  of 
every  electrical  workshop  in  the  United  Kingdom,  and  such 
a  further  rise  in  unemployment  as  has  attended  every 
successful  effort  of  the  Trade  Unions  to  raise  wages.  Pardon 
me,  Sir,  if  I  appear  to  digress ;  I  am  attemjiting — in  vain, 
I  fear — to  persuade  Mr.  W.  J.  Webb  that  no  fair-minded 
contractor  objects  from  malice  prepense  to  paying  his  men 
good  wages  ;  and  he  gladly  does  so  when,  as  in  the  present 
instance,  he  is  safeguarded  against  the  undercutting  of  his 
rivals. 

The  unusual  and  objectionable  clause  is  that  which  consti- 
tutes the  Trade  Union  sole  arbitrator.  The  objection  is  not 
to  the  Trade  Union  qua  se.  It  has  been  raised  repeatedly 
against  architects  and  consultants  when  these  have  been 
appointed  sole  arbitrators.  It  would  assuredly  be  raised  in 
the  unthinkable  event  of  that  unlucky  bottom  dog,  the  con- 
tractor, being  appointed  sole  arbitrator.  In  brief,  it  is  an 
objection  to  the  principle  of  any  one  party  interested  in  a 
dispute  being  appointed  sole  arbitrator  thereon.  How  can 
such  a  one  give  an  unbiased  verdict  in  a  dispute  affecting, 
in  the  case  of  an  architect,  his  client ;  in  the  case  of  a  Trade 
Union,  its  member  or  potential  member  ?  Unfortunately, 
moreover,  the  Trade  Unions  in  particular  have  made  them- 
selves notorious  by  their  class  partisanship,  by  their  openly 
professed  repudiation  of  contracts  and  contempt  of  equity  in 
any  dispute  involving  their  interests.  Ko  thinking  man 
would  deny  the  good  done  by  Trade  Unions  in  the  past  in 
bettering  the  lot  of  the  workers.  But.  petted  by  Parliament 
and  petted  by  the  Press,  they  have  grown  mighty  in  the 
land  :  and  with  power  has  come  the  abuse  of  {X)wer,  corrup- 
tion, communism  and  class  war.  He  would  be  mad  who 
would  look  to-day  for  impartial  justice  from  a  Trade  Union 
leader. 

Mr.  W.  J.  Webb's  own  organisation  is  a  weak  one,  and 
one  which  most  of  the  best  men  in  the  ■  i-ade  ignore.  But 
there  is  no  reason  to  suppose  that  Mr.  W.  J.  Webb  would 
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prove  a  more  inipartiul  jud;(e  between  master  and  man  than 
more  prominent  labour  leaders — such  as  those  doughty 
wagers  of  class  war,  Messrs.  hen  Tillett  and  Will  Thorne, 
M.P.  Indeed,  the  tone  of  Mr.  W.  .1.  Webb's  letter  is  little 
calculated  to  increase  (confidence  in  his  fitness  t<ja(;t  as  a  sole 
arbitrator.  Previous  correspondence  on  this  matter  he  sums 
up  as  a  "  howl "  ;  the  opinion  of  those  who  are  so  unfor- 
tunate as  not  to  agree  with  him  is  "  twaddle."  Such  epithets 
may  tickle  the  taste  of  the  more  ignorant  of  his  followers  ; 
they  are  of  no  avad  in  proving  his  case  to  your  readers,  who 
alone,  as  non-disputants,  are  in  a  position  to  say  whether  one 
side  or  the  other  is  talking  "twaddle."  Mr.  W.  J.  Webb 
has  not  yet  been  appointed  "  sole  arbitrator,"  He  himself 
has  supplied  additional  reason,  if  such  be  needed,  against  the 
objectionable  clause  that  would  so  appoint  him. 

Fairplay. 


Referring  to  the  E.T.U.  letter  in  last  week's  EhECTRiCAi. 
Rkview,  I  certainly  think  Mr.  Webb  should  carefully  read 
my  letter  over  again,  he  will  then  understand  that  my  sug-. 
gestion  was  to  delete  all  reference  to  Trade  Union  rates  and 
conditions,  and  substitute  "  local  conditions  and  rates  of  pay," 
with  the  wages  rate  scheduled.  If  this  suggestion  was 
carried  out,  I  fail  to  see  how  this  would  be  "  leaving  it  to 
the  fairness  of  the  contractor."  Dear  me,  what  a  crime  it 
would  be  if  a  member  of  the  E.G. A.  should  happen  to 
employ  a  workman  at  a  bawbee  per  hour  under  Union  rate  I 
I  suppose  Mr.  Webb  would  take  no  explanation,  therefore 
the  contractor  would  have  to  clear  out.  Alas  I  for  the  poor 
contractor  who  is  found  guilty  of  such  an  iniquitous  offence. 
AVhat  a  pity  to  think  the  first  time  the  E.T.U.  get  a  fa,ir 
show,  the  wicked  contractor  should  try  and  upset  same. 
Next  time  I  should  advise  a  show  founded  on  principles  of 
wisdom  and  fair  play,  and  eradicate  all  the  socialist  rot  by 
which  the  atmosphere  of  Trade  Unionism  is  permeated. 
Regarding  my  compliment,  I  would  ask  the  E.T.U.,  when 
making  their  suggested  new  rules,  to  remember  the  old  fable 
of  the  "  two  frogs  "  with  the  moral,  "  easier  in  the  mud 
than  out." 

Percy  D.  Collins, 

Electrical  Contractor, 

AVirabledon,  June  2Uh,  It)  12. 


Trade  with  Canada. 


In  your  issue  of  May  17tli  I  saw  under  the  heading, 
"  Trade  with  Canada,"  a  suggestion  from  Mr.  Philbrow  re- 
garding the  education  of  emigrants  on  matters  of  loyalty  to 
home  firms  in  a  new  land.  His  suggestion  is  obviously  well 
meant,  but  does  not  by  any  means  offer  a  solution  to  the 
difficulty  of  inducing  Canadians  to  pay  British  prices.  The 
people  who  form  the  object  of  Mr.  Philbrow's  suggestion 
are,  for  the  most  part,  agricultural  or  skilled  labourers,  and 
do  not,  until  many  years  after  their  arrival,  become  the  pui-- 
chasing  element  of  this  country.  I  speak  generally,  and, 
of  course,  recognise  that  there  are  exceptions  to  this  rule. 

The  real  need  is  this.  Old  country  firms  must  of  a 
necessity  get  in  touch  with  this  country  in  a  very  much 
more  thorough  sense  than  they  were  in  the  habit  of  doing. 
The  Canadian  buyer  wants  good  stuff,  and  knows  he  can 
get  it  from  the  British  Isles.  In  fact,  he  will  go  out  of 
his  way  to  get  old  country  goods,  and  will  pay  with  good 
grace  the  extra  price  for  the  better  article  ;  ]^ut  he  abso- 
lutely will  not  stand  the  scant  attention  bestowed  upon 
him  by  the  majority  of  old  country  manufacturers.  The 
firms  in  England,  Ireland  and  Scotland  who  have  proper 
organisations  in  this  country  are  doing  a  big  business,  simply 
because  they  give  the  service  and  local  attention.  The 
Canadian  wants  efficient  service,  and  if  he  gets  it  will  open 
his  purse  strings  and  pay  handsomely  for  it.  There  is  no 
time  in  this  country  to  wait  for  things  which  ought  to  be 
available  on  the  ground,  and  w'hen  firms  in  the  old  country 
condescendingly  permit  stuff  to  casually  drift  through  weeks 
late  in  delivery,  a  buyer  turns  round  and  goes  to  the  States 
where  the  system  of  prompt  and  efficient  service  is  everyday 
business.     Who  can  blame  him  ? 

It  is  truly  gratifying  to  find  that  the  tendency  is  for 
British  manufacturers  to  come  here  and  see  for  themselves 
that  enormous  business  is  to  be  done  if  properly  handled. 
Let  them  not  treat  Canada  as  a  new,  crude  and  uneducated 


country  which  may  amount  to  gomething  worth  their 
attention  in  years  to  come.  The  buying  is  b<nng  done  now, 
and  the  tendency  ig  being  monlded  now.  In  years  ift  come 
it  will  be  t*>o  late  to  retrieve  lost  opprjrtunities. 

The  business  being  done  is  truly  wonderful,  and  let  me 
conclude  by  saying  with  the  utmost  conviction  tliat  Cauada 
ivantH  to  do  business  with  the  old  country.  But  ljeli'-v(;  me, 
unless  the  old-country  manufacturers  drop  the  patr-  '■ / 
and  condescending  attitude  with   which  they  have   i  ■> 

(many  of  them)  regarded  Canada,  they  will  most  sorely 
alienate  the  business  interest  of  a  wonderful  and  surpaiaingly 
rich  country. 

Let  us,  therefore,  educate  the  man  who  doe«  buy  by 
showing  him  how  well  we  can  do  things  and  how  smartly 
we  can  look  after  him,  ratlier  than  educate  the  very  worthy 
but  temporarily  unimportant  ordinary  emigrant. 

I  have  the  honour  of  Mr.  Philbrow's  acquaintance,  and 
am  sure  he  will  agree  with  me  as  to  the  commercial  end  of 
things  engineering. 

Thurstan  W.  Fairhur»t. 

Winnipeg,  Canada, 

June  10///,  1012. 


The  Indirect  Lighting  of  Rooms. 

Many  readers  have,  doubtless,  been  interested  in 
"  Whistlefield's  "  recent  article  upon  the  above  subject,  also 
the  remarks  made  by  "  Resident  Engineer,"  in  your  last  issue, 
and  it  occurs  to  me  to  submit  a  simple  design  which  I  have 
found  very  effective,  and  which  at  the  same  time  is  easily 
and  cheaply  made  from  standard  material.     The  legs  of  the 


ordinary  shade  carrier  aAj  can  easily  be  t)ent  by  hand  to 
accommodate  almost  any  kind  of  lamp,  and  to  vary  the 
distance  between  the  shades  should  it  be  desirable  to  do  so. 
The  15-in.  and  10-in.  conical  opal  shades  are  very  old  friends, 
and  the  ly-in.  S.C.  holder  aud  short  length  of  brass  tube,  with 
a  cord  grip  at  the  top,  completes  the  job — not  forgetting,  of 
course,  the  lamp,  flex  and  ceiling  rose. 

J.  R.  Parkington. 
Newcastle  Emlyn,  South  Wales. 
Jutie  '2Uh.  1012. 


Most  people  will  agree  with  the  remarks  in  your  issue  of 
June  14th  concerning  the  shadowless  and  restful  qualities 
inherent  to  indirect  lighting,  and  "  Whistlefield  "  has  stated 
the  case  in  a  concise  manner  that  is  easily  und'^rstood.  Bat 
he  is  also  res^tonsible  for  some  most  extraordinary  statements 
regarding  the  practical  side  of  the  question,  and  it  would 
appear  that  he  pays  no  attention  whatever  to  the  information 
imparted  by  the  technical  Press  anent  this  subject. 

The  object  of  any  indirect  lighting  fitting  is  to  reflect  as 
much  light  as  possible  on  to  the  ceiling,  in  such  a  manner 
that  the  minimum  amount  is  absorbed  by  the  walls,  and  the 
maximum  possible  evenly  distributed  over  the  working  plane, 
even  illumination  of  the  ceiling  being  no  criterion  of  the 
proper  or  most  eflicient  lighting  of  the  room  :  in  practice 
the  illumination  is  required  on  the  working  plane,  and  not 
upon  the  ceiling. 

In  order  to  attain  this  object  efficient  reflectors  must  be 
used,  and  since  it  is  an  established  fact  that  an  opal  shade 
is  a  most  inefficient  and  unscientific  reflector,  one  marvels  at 
the  advocacy  of  your  contributor  in  tuis  respect.    >'ot  only 
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is  an  opal  shaile  translucent — so  that  such  a  fitting  as 
detailed  would  produce  what  is  usually  termed  "  semi- 
indirect  lighting,"  owing  to  the  large  amount  of  light 
directly  transmitted,  which  incidentally  produces  shadows — 
but  also  the  light  distribution  from  an  opal  shade  is  entirely 
uncontrolled,  so  that  the  maximum  efliiciency  can  only  be 
obtained  under  the  niosf  favourable  conditions  of  height  of 
ceiling  and  dimensions  of  room.  A  properly  designed 
reflector  is  not  only  more  efficient,  but  also  allows  the 
efficiency  to  be  maintained  under  varying  conditions, 
according  to  the  type  employed. 

It  is  generally  known  that  silvered  glass  is  a  most 
excellent  reflector,  and,  if  scientifically  designed,  it  can  now 
be  made  for  almost  any  particular  requirement. 

After  much  research  and  infinite  trouble,  a  type  has  been 
evolved  which  is  eminently  adapted  for  indirect  lighting. 
There  is  no  streaky  image  of  tlie  lamp  filament  as  with  an 
opal  shade,  and  when  correctly  suspended  an  ideal  light  is 
obtained  on  the  working  plane,  without  the  losses  due  to 
wall  absorption.  Such  reflectors  as  these  are  used  in  the 
B.T.-H.  eye-rest  system  of  indirect  illumination.  The 
exterior  bowl,  which  is  opaque,  can  be  designed  so  as  to 
harmonise  with  the  decorative  scheme  of  the  room,  or  may 
be  chosen  from  a  utilitarian  point  of  view,  so  that  in  this 
case  at  least,  the  main  object  of  the  fitting  is  to  provide  both 
efficient  lighting  and  a  pleasing  appearance  at  one  and  the 
same  time,  the  efficiency  being  obtained  without  in  any  way 
sacrificing  decorative  considerations. 

By  using  several  lamps  with  a  reflector  for  each  lamp,  one 
obtains  the  advantage  of  a  multiple  control  and  lessens  the 
risk  of  failure,  while  retaining  all  the  other  advantages  con- 
sequent on  indirect  lighting,  which  are  obtained  at  a  very 
slight  loss  in  efficiency  and  a  considerable  gain  in  comfort, 
compared  with  a  properly  designed  direct  lighting  scheme. 

Jobn  H.  Asdell,  M.Sc. 

Rugby,  June  18/A,  1912. 


INTERNATIONAL    RADIO-TELEGRAPHIC 
CONFERENCE. 


The  delegates  attending  the  Conference  (which  will  be 
sitting  until  the  middle  of  next  week)  are  undergoing  an 
almost  continuous  round  of  festivities  and  excursions  ;  except 
on  Sundays,  they  have  had  only  about  four  free  evenings 
during  their  sojourn  in  London.  Last  week  they  were  the 
guests  of  the  leading  exponents  of  wireless  telegraphy  in 
this  country. 

On  Thursday,  June  20th,  we  joined  with  a  large  party 
in  a  visit  to  the  Woolwich  Works  of  Messrs.  Siemens  Bros, 
and  Co.,  Ltd.,  who,  as  our  readers  will  remember,  have  taken 
up  the  manufacture  of  wireless  apparatus  on  the  Telefunken 
system  in  this  country.  A  special  train  conveyed  the  visitors 
from  Charing  Cross  to  Charlton,  whence  they  proceeded  to  the 
works  in  brakes  ;  there  were  about  300  present  in  all,  in- 
cluding many  well-known  engineers  and  a  considerable 
number  of  ladies.  The  cable  manufacturing  departments 
were  thrown  open  for  inspection,  and  the  work  of  stranding, 
taping  and  lead-sheathing  cables,  both  for  heavy  currents 
and  for  telephone  and  telegraph  purposes,  was  in  full  swing, 
presenting  many  features  of  novelty  and  interest  to  the  lay 
visitors.  A  large  aerial  has  been  erected  between 
the  chimney  shafts  of  the  works,  and  a  10-kw.  ship 
station  was  shown  communicating  by  this  means  with  the 
station  at  Nauen,  1,000  km.  away  :  this  equipment,  with  an 
output  of  5  KW.  from  the  antenna,  can  transmit  waves  of 
300  to  2,500  km.,  the  adjustment  being  effected  by  means 
of  a  variometer.  Next,  a  variety  of  portable  sets  of  apparatus 
was  inspected,  designed  mainly  for  military  purposes  ;  these 
sets  were  respectively  installed  in  wheeled  vehicles,  for  use 
with  artillery,  &c.,  and  in  leather  cases  suitable  for  transport  on 
horseback,  special  pack-saddles  being  provided  for  the  purpose. 
Four  horses  or  mules  suffice  to  carry  a  complete  outfit  of  the 
latter  type,  including  a  petrol-electric  generating  set  and  a 
pair  of  telescopic  masts,  each  12  metres  in  length  when  ex- 
panded. The  wheeled  railifiry  station,  weighing  in  all  less 
than  2  tons,  with  a  mast  25  m.  high,  has  a  range  of  200  or 
300  km.,  but  with  a  mast  45  m,  high,  twice  this  distance 
can  be  covered, 


The  guests  then  proceeded  to  a  large  room  on  the  upper 
floor  of  the  new  buildings  which  have  been  erected  by  Messrs. 
Siemens  Bros.,  where  an  exhibition  of  Telefunken  apparatus, 
ancient  and  modern,  had  been  arranged  ;  this  display  was  of 
great  historic  interest,  and  will  remain  open  to  the  delegates 
until  the  end  of  the  Conference.  It  included,  besides  examples 
of  experimental  and  commercial  apparatus  dating  from  11)02 
onwards,  the  most  modern  types  of  equipment  for  warships, 
merchant  vessels  and  airships  ;  a  land  station  transmitter 
of  15 — 20  KW..  specially  designed  for  use  in  tropical 
countries,  with  the  high-pressure  apparatus  immersed  in  oil ; 
various  receivers  and  measuring  instruments,  a  sound 
intensifier  and  photographic  receiver,  and  a  variety  of 
miscellaneous  apparatus.  Not  the  least  interesting  item  was 
a  scale  model  of  the  great  station  at  Nauen,  the  200-m.  tower 
of  which  was  destroyed  in  a  gale  on  March  30th  last  ;  a  still 
higher  tower  will  be  erected  at  an  early  date. 

A  practical  demonstration  of  a  number  of  new  apparatus 
followed,  in  which  Count  Arco  himself  took  part.  The 
Telefunken  compass,  described  in  our  issue  of  June  7th,  and 
the  secret  telegraph  system  of  Capt.  Hovland,  which  we 
described  on  September  15th,  1911,  were  shown-,  as  well  as  a 
miniature  apparatus  simultaneously  receiving  messages  from 
two  other  stations,  on  a  single  antenna,  with  two  receivers. 
The  principal  feature  of  the  demonstration,  however,  was  the 
new  high-frequency  generator  developed  by  Count  Arco  ;  the 
construction  of  this  has  not  yet  been  made  public,  owing  to 
patent  questions,  but  we  gather  that,  like  the  Arnold  generator, 
described  in  our  issue  of  November  24th,  1911,  it  is  of  the 
self- resonant  type  of  inductor  alternator,  generating 
impulses  at  frequencies  far  beyond  the  polar  frequency 
of  alternation,  and  capable  of  producing  waves  of  10,000, 
5,000,  or  2,500  m.,  with  power  sufficient  for  a  range  of  at 
least  1,000  km.  A  large  bank  of  lamps  was  shown,  supplied 
with  power  through  the  ether  from  this  machine,  and  the 
high  frequency  was  demonstrated  with  the  aid  of  a 
resonating  coil  and  lamp,  and  in  other  ways.  As  regards 
the  keynote  of  the  Telefunken  system — the  "singing 
quenched  spark  " — we  may  refer  our  readers  to  the  article 
published  in  our  issue  of  February  17th,  1911. 

The  proceedings  concluded  with  a  dinner  given  by 
Messrs.  Siemens  Bros.  &  Co.  to  the  delegates  and  other 
visitors,  in  the  other  half  of  the  enormous  room  in  which 
the  demonstration  took  place  ;  the  room  had  been  decorated 
with  charming  effect,  and  by  some  magic  process  an 
excellent  repast  was  provided  in  a  style  that  could  hardly 
have  been  surpassed  even  in  one  of  the  great  London  hotels. 
Mr.  G.  von  Chauvin  presided,  and  offered  a  hearty  welcome 
to  the  guests  in  the  name  of  the  company,  to  which  Sir 
H.  Babington  Smith,  president  of  the  Conference,  responded. 
M.  A.  Frouin  proposed  the  toast  of  "  Messrs.  Siemens  Bros.," 
which  was  acknowledged  by  the  chairman,  and  other  guests 
expressed  their  appreciation  of  the  hospitality  of  their  hosts 
and  of  the  progress  made  by  the  Telefunken  system  of  wire- 
less telegraphy,  of  which  they  carried  away  souvenirs  in  the 
shape  of  a  silver  model  of  the  Telefunken  spark-gap.  The 
visitors  then  returned  to  London  by  special  train. 

On  Saturday  the  delegates  were  entertained  by  Messrs. 
Marconi's  Wireless  Telegraph  Co.,  Ltd.,  at  their  new  works 
at  Chelmsford,  travelling  from  Liverpool  Street  by  special 
train.  These  large  works  have  been  erected  to  cope  with 
the  increasing  demand  for  Marconi  apparatus,  the  previously 
existing  factory,  though  workmg  night  and  day,  having 
proved  inadequate  for  the  purpose.  The  new  buildings  were 
c:)mpleted  and  brought  into  use  last  month,  and  have  been 
laid  out  on  the  most  modern  and  scientific  lines,  in  the  short 
space  of  ]  7  weeks  from  the  purchase  of  the  10- acre  site. 
The  first  item  of  the  programme  was  an  inspection  of  the 
factory,  of  which  a  detailed  description  must  be  deferred  for 
the  present ;  suffice  it  to  say  that  the  manufactures  and 
processes  there  seen  Avere  of  great  interest,  and  the  equip- 
ment of  the  highest  class,  British  machinery  and  appa- 
ratus having  been  installed  throughout  ;  the  workpeople 
also  appeared  to  be  of  an  exceptionally  high  standard.  The 
show-room  was  especially  interesting,  as  it  contained 
working  examples  of  wireless  stations  for  warships  and  the 
mercantile  marine,  including  a  new  {,-kw.  set  for  cargo  boats, 
comprised  in  the  smallest  possible  space  and  fitted  with  the 
Marconi  disk  discharger.  A  15-kw.  ship  set  in  this  room 
n'as  in  o|>eration,  communicating  with  the  Marconi  station 
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at  I'oldliii,  tlirouf^hout  the  aft<;riioon.     A  temporary  tabular 
mast,  built  up  of  flauKed  steel  sef^ments  U)  a  beij^lit  of  I'OO  ft., 
has  i)eeii  erected   near  the  works  for  this  purpose,  but  later 
two  masts  4.00  ft.   high  will  be  erected,   arid  the  lOO-ton 
concrete  anchors  for  these  are  already  in  position.     In  tlie 
grounds  demonstrations    U)ok    place    of    various    Marconi 
'■quipmcnts  :  military  sets  mounted  on   wheels,  or  arranf,'ed 
U)v  transport  on   mule  back,  were  shown  in  operation,  with 
various  types  of  portable  masts,  communicating  with   the 
company's  station  at  (Jolder's  Green  ;  a  photographic  receiver 
ca|)able  of  working  at  50  words  per  minute,  and  representing 
I  he  tyjie  of  instrument  to  be  used  in  connection  with  the 
Imperial   cliain    of    long-distance   stations    wliich    is  to  be 
f'stablished  by  the  Marconi  Co.    for    the  i'ost  Office,  was 
iemonstrated ;    an    experimental    apparatus    on   the    lines 
Of  the  automatic  calling  device  recently  foreshadowed  by  Mr. 
Marconi  was  operated  ;    and  Mr.  Bellini  demonstrated  the 
working  of  the  liellini-Tosi  system  of  determining  the  direction 
of  origin  of  wireless  signals  (described  in  our  issue  of  Deceray)er 
15th,   1!)11),  which  has  been  taken  up  by  the  Marconi  Co. 
There  was  very  much  to  see,  and  the  display  was  of  great 
interest.     In  the  course  of  the  afternoon  the  guests  were 
entertained  with  light  refreshments  in  a  large  maniuee,  and 
afterwards  they  were  conveyed  back  to  Liverpool  Street. 

In    the   evening   the   delegates   were   the   guests  of  the 
Marconi  Co.  at  dinner  at  the  Savoy  Hotel.      About  'M')0 
were  present,  including  many  ladies,  and  during  the  evening 
the  latter  were  presented  with  silver  scent  flasks,  while  the 
ijentlemen  each  received  a  handsome  souvenir  consisting  of 
;i  silver  model   of  the   Marconi   disk   discharger,    cleverly 
designed  to   form  a  cigar-lighter,  and  packed  in  a  leather 
case.     After  proposing  the  health  of  the  King,  the  chairman, 
Commendatore     Marconi,    welcomed     the    delegates,    and 
thanked   them   for    their   presence   at   Chelmsford   and  at 
that    table  ;    he    invited    tiiem    to    accept    the    souvenir 
of    that    occasion,   and    drank    to    their    healths.       Herr 
Koehler,  president  of   the   German   delegation,    responded, 
eulogisiflg   the   achievements   of    their   host,   especially   in 
respect  of  communication  with  ships  at  sea  ;    in  the  name 
of  the   Conference   he  thanked   the   Marconi  Co.  for  theil* 
hospitality,  and  for  the  souvenirs  with  which  the  guests  had 
been  presented.     Prof.  A.  Battelli  also  spoke  in  similar  vein, 
and  Mr.  Godfrey  Isaacs  briefly  replied  on  behalf  of  the  com- 
pany.    Capt.  Cecil  Norton  then  proposed  the  health  of  Com. 
Marcoiu,  which  was  enthusiastically  received,  with  musical 
honours.     Mr.  Marconi,  in  reply,  expressed  his  gratitude  for 
the  manner  in  which   the  toast  had  been   received.     Herr 
Hredow  proposed  the  health  of  Mr.  Isaacs,  the  organiser  of  the 
company's  world-wide  business,  who  responded.     Dr.  Webster 
made  a  clever  and  humorous  speech,  commenting  on  the  extra- 
ordinary change  effected  by  Mr.  Marconi  in  15  years,  and 
.Messrs.  da  Silva  and  PuUino,  and  the  Mayor  of  Chelmsford, 
also  took  part  in  wishing  success  to  the  company.     1  n  every 
respect  the  occasion  was  a  memorable  one,  and  the  function 
a  notable  success. 

To-day  the  delegates  are  to  go  to  Falmouth,  and  to- 
morrow they  will  visit  the  Marconi  Co.'s  wireless  station  at 
Poldhu,  afterwards  proceeding  to  Truro  on  Sunday  and 
returning  to  London  in  the  evening.  Next  week  Sir  H. 
Babington  Smith  and  the  British  delegates  will  give  a 
dinner  to  the  visiting  delegates  at  the  Hotel  Great  Central. 


PARLIAMENTARY. 


Brighton  aud  Hove  Tramways  Bills. 

Having  passed  the  fiouse  of  Lords'  Committee,  the  Bills  promoted 
by  the  Brighton  and  the  Hove  Corporations  came  on  June  20th 
before  Sir  W.  H.  Davies  Committee  of  the  House  of  Commons.  Mr. 
H.  Lloyd,  K.C..  Mr.  G.  J.  Talbot,  K.C..  and  Mr,  Clode  represented 
the  Brighton  Corporation  ;  Mr.'  Balfour  Browne,  K.C..  Mr.  J.  W. 
Fitzgerald,  K.C.,  and  Mr.  Tyldesley  Jones  the  Hove  Corporation  ; 
and  Mr.  C.  C.  Hutchinson,  K.C.,  and  Mr.  Lynden  Macassey  the 
British  Electric  Traction  Co.,  who  opposed. 

Me.  Lloyd,  K.C,  explained  that  when  the  Bills  were  before  the 
House  of  Lords'  Committee  there  were  two  other  schemes,  one  by 
the  British  Electric  Traction  Co.,  and  the  other  by  the  Brighton 
and  Hove  Omnibus  Co,  The  latter  came  to  an  arrangement  with 
the  Brighton  Corporation,  and  the  Bill  was  withdrawn,  whilst  the 
Committee  rejected  the  Bill  of  the  British  Electric  Traction  Co. 
The  House  of  Lords'  Committee  decided  that  the  trackless  trolley 


ByHt<;in  waH  the  most  suited  for  tbc  ;:  tr.'.t  a.';;  .t  a  a.-  a.-r.-./ed 
that  the  Brighton  and  Hove  Corpomtiod-;  -iiijui':  •uch  uii^ta..  '.heir 
own  system ,  and  would  by  mutual  agreement  work  in  harmony  and 
run  over  each  other'H  Hystems.  The  only  opposition  now  came  from 
the  British  Electric  Traction  Co.,  who  owned  a  horae  tramway  at 
Hove,  and  who  wifhed  to  electrify  and  conisideraVjly  extend  that 
tramway.  He  contended  that  the  tramway  company  had  allowed 
their  line  to  become  derelict,  and  had  only  a  strat^cal  line  with  a 
view  to  harraflsing  the  Corporation,  and  of  trying  to  get  into 
Britrhton,  where  the  Corjioration  wa«  the  tramway  authority. 

ALiiKU.MAN  Gekue,  the  Deputy  Mayor  of  Brighton,  gave  evidence 
in  eup[)ort  of  the  Bill.  He  said  that  the  Corporation  had  no  idea 
of  continuing  a  motor-bus  service,  but  would  run  buses  as  feeders 
to  the  tramway  system.  The  Committee  could  be  satisfied  that 
there  was  no  intention  of  running  busea  and  not  constructing  the 
trackless  system. 

Evidence  was  also  given  by  Alderman  Wilson,  and  by  Mb. 
Hamilton,  the  general  manager  of  the  Leeds  City  Tramways. 

Mk.  Balkour  Bkowne,  K.C,  opened  the  case  for  the  Hove  Bill, 
and  said  that  the  only  complication  was  the  existence  of  the  tram- 
way which  the  Corporation  asked  for  power  to  clear  away. 

Aldeb.man  Marks,  the  Mayor  of  Hove,  was  called  in  support  of 
the  Bill,  and  said  that  it  would  be  open  to  the  Tramway  Co.  to 
electrify  that  portion  of  their  line  which  wap  outside  the  borough 
of  Hove.  If  that  was  done,  passengers  using  it  conld  then  change 
on  to  the  Hove  trackless  trolleys. 

In  cross-examination  by  Mr.  HrTCHl^ON,  \Vitne.s.s  admitted  that 
the  Hove  Corporation  had  always  opposed  tramways  through  Hove. 
They  objected  to  the  rails  through  the  streets.  He  agreed  that  Hove 
was  in  a  peculiar  position,  inasmuch  as  they  were  practically  forced 
into  a  system  of  trackless  trolleys  against  their  will,  but  they  were 
prepared  to  run  such  a  system  in  conjunction  with  the  Brighton 
Corporation,  so  as  to  be  the  masters  of  their  own  roads. 

Questioned  by  the  Chairman.  Witness  said  it  was  essential 
that  there  should  be  some  system  of  through  communication,  both 
for  Brighton  and  Hove,  but  their  objection  to  tramways  was  as 
strong  as  ever. 

The  Committee  sat  again  on  Tuesday,  when  further  local  evidence 
from  Brighton  was  heard  in  favour  of  the  Brighton  Bill,  and  the 
Committee  expressed  themselves  satisfied  about  Brighton.  The 
Chairman  said  the  Committee  were  desirous  of  finding  out  what 
the  real  feeling  of  the  inhabitants  of  Hove  was. 

Mr.  Weuderburn,  K.C,  who  represented  frontagers,  said  that 
public  opinion  was  against  the  introduction  of  the  system,  except, 
perhaps,  the  provision  of  a  through  route. 

The  Chairman  suggested  that  the  Hove  authorities  might  be 
prepared  to  make  some  pecuniary  payment  to  the  tramway  company 
to  get  rid  of  their  opposition,  and  ilR.  Balfour  Browne  said  hia 
clients  would  be  prepared  to  give  the  company  the  present  value  of 
the  materials  in  the  road,  but  Mr.  HrTCHiNSON.  of  the  tramway 
company,  declined  to  consider  such  an  offer,  which,  he  contended, 
was  unreasonable.  Mr.  Wedderburn  having  called  evidence  in 
opposition  to  the  Hove  Bill,  the  Committee  adjourned  till  July  ">th. 


North  Ormesby.  Soatli  Bank,  .\ormauby  aud 
CJrangetown  Raiiless  Traction  Co, 

On  Thursday  last  week  a  Select  Committee  of  the  House  of  Com- 
mons, presided  over  by  Sir  J.  Compton  Rickett,  considered  the  Bill 
promoted  by  this  company. 

Mb.  Wedderburn,  K C.  in  opening  the  case,  said  the  Bill  was 
promoted  by  Sir  Hugh   Bell,  Mr.  Erasmus  Darwin,  and  eight  other 
gentlemen,  representing  various  large  firms  in  the  district.     There 
were  a  large  number  of  industrial  undertakings  in  the  district,  and 
the  proposed   tramway  was   for  the  convenience  of   the  workmen 
who  lived  some  distance  from  the  works.     Years  ago  there  were  no 
roads  at  all,  but  since  then  many  private  toll  roads  had  been  made, 
and    a    large  portion    of    the    proposed   route  was   still   private. 
Counsel  then  proceeded   to  give   a  history  of  the   case,  which,  he 
said,   went   back    to    the   year  li)02,   when    some   of  the   present 
promoters,     together     with     the    toll     owners,     started     a    Bill 
with  the  object  of  constructing  a  tramway  from  North  Ormsby  to 
Grangetown,  and  their  intention  was  to  continue  the  tramway  to 
Middlesbrough.     That  Bill  was  withdrawn  by  the  promoters  on  an 
agreement  with  the  Imperial  Tramways  Co.,  wh".  owned  the  tram- 
ways in  Middlesbrough,  to  continue  the  Middlesbrough  trams  to 
Grangetown.       In    1904    the  company  obtained  powers  for  such 
extension,  but  from  that  time  to  this  they  had   done  absolutely 
nothing.      They   had  got  two  extensions   of   time,   but  in    1911 
Parliament    refused  a  further  extension,  and  so  the  powers  had 
elapsed.      Since  th-  promoters  of  the  present  scheme  first  had  the 
idea  of  a  tramway  in  their  mind,  the  system  of  raiiless  traction  had 
become  an  important  factor,  and  now  they  came  forward  with  a 
proposal  to  construct  such  a  system  4i  miles  long.     The  only  oppo- 
sition  came  from  the  Ormesby  District  Council,  which  was  asking 
for  a  contribution  at  the  rate  of  id.  per  car-mile  run  towards  the 
cost  of  the  extra  expense  to  which  they  said  they  would  be  put 
in    maintaining    the    roads.       He   should   ask  the  Committee   to 
follow  the  example  of  the   House   of   Lords   and    refuse   to  give 
the  Council  the  contribution  they  asked  for.     Although  the  trams 
would   run   for  2,248   yards  in   Ormesby,  the  Corporation  would 
only    have    to    repair    them  for    a    distance  of   517  yards,    the 
remainder  being  private.     When  the  company  was  established  they 
would   have   to   pay   rates  on  the   whole  2,24S  yards,   which    he 
estimated  would  amount  to  between  £50  and  £60  a  year — more 
than  sufficient  to  recoup   the  Council  for   any  additional  expense 
they  might  be  put  to  in  respect  of  the  trams. 

Evidence  in  support  of  counsels  opening  was  given  by  Mb.  J.  B. 
Hamilton,  general  manager  of  the  Leeds  tramways,  who  said  that 

E 


10  i2 


THE    ELECTRICAL    REVIEW.       Cvoi.70.   No.  i.soo,  junk  28,  1912, 


he  was  pt'rtectly  satisfietl  that  the  trackless  trolley  system  would 
be  larpely  used  in  the  future  in  those  places  where  the  traffic  was 
not  surtieiently  heavy  to  warrant  the  equipment  of  an  ordinary 
electric  tramway,  and  after  hearinjf  further  evidence,  the  Committee 
sujrg^sted  that  the  parties  should  seek  to  como  to  an  agreement. 

After  an  adjournment,  Mu.  Wedderbukn  intimated  that  they 
had  been  unable  to  come  to  an  agrreement  with  the  Ormesby 
Council  reiiardiugr  the  making  up  of  the  roads. 

Haviu"-  heard  atiruments  by  counsel,  the  Committee  passed  the 
preamble  of  the  Bill  as  it  stood. 


XeHtoii-iQ-3Iakeiileld  U.D.C.  Electrioitj.— Viscount  Wolmer 
asked  the  Under-Secretary  to  the  Board  of  Trade  whether  he 
could  see  his  way  to  pive  some  indication  to  the  Newton-in-Maker- 
field  Urban  District  Council  as  to  what  conditions  it  would  have  to 
fulfil  before  it  could  obtain  an  order  from  the  Board  of  Trade  to 
proceed  with  its  scheme  for  generatiDj.r  and  supplying  electricity 
locally,  in  view  of  the  fact  that  the  site  upon  which  it  intended 
to  erect  its  plant  might  not  be  available  next  Session,  and  that  the 
various  large  firms  in  the  district  would,  in  all  probability  by  that 
time  have  been  forced  to  make  other  arrangements. — Mr.  J.  M. 
Robertson  replied  that  if  the  Council  made  a  further  application 
it  would  be  necessary  for  them  to  satisfy  the  Board  of  Trade  that 
there  was  a  reasonable  prospect  of  there  being  a  sufficient  number 
of  consumers  to  render  it  unlikely  that  any  serious  burden  would  be 
imposed  on  the  rates.  The  former  order  granted  to  the  Council  in 
1903  was  revoked  in  1909,  as  the  Council  took  no  steps  to  give 
effect  to  it,  the  reason  presumably  being  that  there  was  no  general 
demand  for  a  supply.  The  Board  did  not  consider  that  success  of 
an  electricity  undertaking  should  be  dependent  upon  the  custom  of 
two  or  three  large  power-users.  • 

Kei^hley  Corporation  Bill.— On  the  motion  for  the  third 
reading  of  the  Keighley  Corporation  Bill  in  the  House  of  Commons 
on  Thursday  last  week,  Mr.  Lane  Fox  moved  an  amendment  to  re- 
commit the  Bill  to  the  Committee  which  previously  dealt  with  it 
for  the  purpose  of  considering  the  liability  of  a  Corporation  for 
alterations  and  maintenance  of  roads  used  by  trolley  vehicles. — Mr. 
J.  M.  Robertson  opposed  the  amendment  on  behalf  of  the  Govern- 
ment, and  it  was  eventually  withdrawn,  and  the  Bill  was  read  a 
third  time. 

The  Lig-htiDg-  of  the  House  of  Commons.— In  reply  to  Sir  J.  D. 
Rees,  Mr.  Wedgwood  Benn  says  that  electric  light  will  not  be  sub- 
stituted for  gas  in  the  Debating  Chamber  before  the  House  can 
make  a  practical  trial  of  the  effect  of  the  former  illuminant  on  the 
eyes  of  the  members.  The  First  Commissioner  is  quite  willing 
to  change  his  views  should  it  appear  to  be  necessary. 

Second  and  Third  Readings.— In  the  House  of  Lords  on 
Monday  the  following  were  read  a  second  time  : — London  United 
Tramwajs  Bill,  and  the  Bcgnor  Gas  Light  and  Coke  Co.  (Electriciiy) 
Bill. 

In  the  House  of  Commons  on  June  20th  the  Preston.  Chorley  and 
Horwich  Tramways  Bill,  and  on  June  21st  the  L.C.C.  CTramways 
and  Improvements)  Bill  were  read  a  third  time. 


BUSINESS  NOTES. 


Discovery  of  Tungsten  Deposits.— It  is  stated  that 

deposits  of  tungsten  have  been  discovered  in  the  mining  concession 
of  the  Societ<''  des  Mines  de  Vaulry  et  Cieux,  in  the  department  of 
the  Haute  Vienne.  The  deposits  are  apparently  of  large  extent, 
and  have  a  high  content  of  metal.  The  company  now  proposes  to 
increase  its  share  capital  to  £400,000  for  the  purpose  of  woiking 
further  mines. 

Illuminjitious    at    Olympia.  —  Messrs.    William 

Whiteley,  Ltd.,  secured  the  contract  for  the  decoration  of 
Olympia  for  the  International  Horse  Show  this  season.  The  con- 
tract, which  was  completed  in  seven  days,  included  the  installing 
of  5,000  electric  lights  and  1<»0  arc  lamps  in  the  arena. 

Lamp  Prices.— We  learn  that  Messrs.  Siemens  Bros. 
Dynamo  Works,  Ltd.,  are  now  in  a  position  to  supply  stock  orders 
for  200-250-volt  '' Wotan"  lamps  in  10-c.r.  sizes,  as  well  as  Iti-c  i'. 
The  prices  of  the  10-c.p.  lamps  have  now  been  fixed  at  3s.  6d.  for 
pear-shaped  bulbs,  and  3s.  !id.  for  round  bulbs. 

Annual  Sports. — The  fourth  annual  sports  meefcin<( 
of  the  Hart  Accumulator  Co.,  Ltd.,  took  place  last  Saturday 
week  at  the  Memorial  Grounds,  Canning  Town,  E.,  when  a  good 
programme  of  cycling,  running  and  .fun  events  was  much  appre- 
ciated by  about  1,000  spectators.  No  fewer  than  178  competitors 
were  entered  for  the  27  events,  and  the  chief  successes  were 
Bcortd  by  A.  Yate,  E.  G.  Warren,  and  T.  Cook,  the  former  being 
awarded  a  special  medal  as  sports  champion  for  the  highest 
number  of  points  obtained.  He  secured  three  successes  by 
winning  the  lap,  half-mile,  and  one  mile  cycle  handicaps  from 
scratch,  in  each  case  just  obtaining  the  verdict  from  Warren,  and 
second  place  in  the  100  yards  staff,  and  fourth  in  the  120  yards  flat 
handicap  1  brought  the  champions  aggregate  of  points  to  18,  as 
against  1 7  scored  by  Warren.  The  latter,  in  addition  to  the  partial 
snccfsiei  above  mentioned,  won  the  100  yards  slow  cycle  and  took 
second  and  fourth  positions  respectively  in  the  110  yards  potato 
race  and  100  yards  staff  handicap.  There  were,  as  usual,  one 
or  two  "  dark  horses  "  in  attendance,  and  the  victories  of  G.  Harding 


in  the  120  yards  and  of  T.  Cook  in  the  half  mile  and  mile  Hat  handi- 
caps were  surprises.  C.  R.  Cartwright  won  chief  honours  in  the 
100  yards  works  flat  handicap,  and  he  also  took  second  position  in 
the  1500  yards  event  when  he  followed  J.  A.  (Jlark  past  the  tape. 
Clark  also  took  the  leading  place  in  the  staft"  handicap,  in  which  he 
showed  splendid  form  in  getting  off  his  mark.  Other  winners  were 
as  follows  : — One  mile  walking  handicap,  S.  Robertson  ;  300  yards 
boys'  flat  handicap,  P.  CuUen  ;  100  yards  veterans'  flat  handicap, 
S.  Mears  ;  .50  yards  all  fours  race,  T.  Brightmore  ;  100  yards 
scratch  boat  race,  F.  Marsh;  100  yards  scratch  sack  race,  W.  E. 
Taylor  ;  tug-of-war,  Team  3  ;  one  lap  obstacle  race,  F.  Grigg  ; 
75  yards  ladies'  egg-iind-spoon  race,  Mrs.  Brightmore  ;  80  yards 
juvenile  (girls')  handicap,  Miss  Thompson  ;  SO  yards  (boys  under  14) 
Master  E.  Edwards  ;  80  yards  juvenile  (boys  under  8)  Master  C. 
Edwards.  At  the  conclusion  of  a  very  enjoyable  afternoon's  sport, 
78  prizes  of  a  useful  description  were  presented  to  the  successful 
competitors  by  Miss  N.  Clark,  daughter  of  the  managing  director, 
Mr.  F.  J.  Holmes  (works  superintendent)  opening  this  part  of  the 
proceedings  with  a  short  speech  befittiner  the  occasion.  The  judges 
in  attendance  were  Messrs.  F.  J.  Holmes,  J.  H.  Poulton  and 
W.  Clark.  To  Mr.  E.  G.  Warren,  the  hon.  sec,  fell  the  brunt  of  the 
work  involved  in  ensuring  the  success  of  the  meeting. 

Annual    Outings. — The   Walsall   Electrical   Co., 

Ltd.,  announce  that  their  works  will  be  closed  toTinorrow, 
Saturday,  June  29th,  on  account  of  the  annual  outing  which  takes 
plane  to  Llandudno. 

The  head  office  staff  of  W.  T.  Henley's  Telegraph  Works  Co., 
Ltd.,  had  a  very  successful  and  enjoyable  trip  on  June  15th. 
Leaving  Paddington  at  9.15  a.m.  in  special  saloons  to  Taplow,  then 
proceeding  by  launch  from  "  Boulter's  Lock  "  through  the  well- 
known  Clevedon  and  (L)uarry  Woods,  Marlow,  to  Harley  Lock,  and 
returning  through  Windsor  and  Staines,  reaching  Paddington  at 
10  p.m.  The  party,  numbering  70,  were  photographed  at  Cookham 
Lock,  and  during  the  evening  a  presentation  was  made  to  Mr. 
W.  J.  Potter  for  the  interest  he  had  taken  in  this,  the  first  launch 
party.  There  was  plenty  of  music  on  board,  and  the  catering  was 
admirably  carried  out  through  the  efforts  of  Mr  A.  J  Kips. 

Aluminium   Prices  Advance. — The    International 

Aluminium  Syndicate  has  raised  prices  from  80  fr.  to  92i  fr.  per 
cwt.  for  any  further  contracts  concluded  in  the  present  year.  A 
proposal  was  made  to  increase  the  quotations  to  100  fr.  per  cwt., 
but  this  failed  to  meet  with  general  approval  at  the  recent  confer- 
ence. Since  then,  however,  the  Neuhausen  Aluminium  Industry 
Co.  has  made  a  further  increase  to  M.  772  per  cwt.,  and  only  limited 
quantities  are  on  offer. 

Dissolutions  and  Liquidations. — Arc  Lamps,  Ltd. — 

The  joint  liquidators  (Messrs.  H.  B.  Clark  and  G.  E.  Corfield)  have. 
just  paid  a  first  and  final  dividend  of  Is.  Ydhd.  in  the  £,  and  in 
doing  so  they  issue  a  statement  explaining  to  the  creditors  the 
apparent  delay  in  completing  the  winding  up  and  distributing  the 
balance.  The  summary  of  receipts  and  expenses  is  as  under : — 
Receipts  :  Cash  received  by  liquidators  under  the  terms  of  the 
assignment  to  the  purchasers,  £538.  Payments:  Advertising, 
income-tax,  legal  expenses,  bank  charges,  £.50  ;  paid  to  purchasers 
in  settlement  of  all  claims  re  stock  in  hands  of  agents,  £28  ; 
winding  -  up  expentes,  £29  ;  liquidators'  remuneration,  £42 ; 
balance  available  for  distribution,  £389. 

London  Electric  Firm,  electrical  and  general  engineer?, 
6a,  George  Street,  Croydon. — Messrs.  A.  Wunderlich  &  G.  A. 
Hughes  have  dissolved  partnership.  Mr.  Hughes  attends  to 
debts,  &c. 

Heinkich  Messmang. — Persons  who  have  claims  upon  or  debts 
to  the  estate  of  the  late  H.  Messmang,  of  Stieling,  Kempten, 
Bavaria,  should  communicate  by  July  3rd,  with  Oberamtsrichter 
Ziibert,  Kempten. 

Sunbeam  Lamp  Co.,  Ltd. — The  adjourned  meeting  of  creditors 
was  held  at  Newcastle-on-Tyne  on  the  21st  inst.  The  meeting  had 
been  adjourned  in  order  to  see  if  it  were  possible  to  effect  a  recon- 
struction of  the  company,  but  in  the  notice  calling  the  meeting, 
Mr.  T.  Wallace,  the  liquidator,  intimated  that  "  the  Committee 
appointed  by  the  shareholders  have  informed  me  that  they  have 
come  to  the  conclusion  that  it  is  not  possible  to  devise  any  scheme 
of  reconstruction  which,  under  the  circumstances,  could  be  carried 
through." 

Mr,  Wallace,  the  liquidator,  presided,  and  in  opening  the  pro- 
ceedings, said  he  was  afraid  that  the  position  was  not  quite  so 
rosy  as  when  they  last  met.  If  there  were  sufficient  to  pay  the 
debenture-holders  that  would  be  all.  There  would  be  nothing  left 
for  the  shareholders  or  creditors,  even  with  a  forced  sale. 

Mr.  Swan  (Receiver  for  the  debenture-holders)  said  that  without 
the  land  and  buildings,  he  estimated  that  the  assets  were  worth 
about  £15,000.  That  was  not  enough  to  pay  off  the  debentures,  to 
do  which  £20,000  would  be  required.  In  reply  to  a  creditor,  he 
added  that  with  a  forced  sale  there  could  be  nothing  left  for  either 
the  shareholders  or  the  creditors.  The  scheme  which  they  had  had 
in  mind  would  not  have  been  a  perfectly  satisfactory  business. 
Something  between  £30,000  and  £50,000  would  have  been  neces- 
sary to  launch  it,  and  they  would  have  had  to  depend  on  the 
debenture-holders  to  join  in  with  their  money.  The  majority  of  the 
latter,  however,  had  come  to  a  decision  that  meant  that  they  wanted 
their  money  out.  He  had  not  been  able  to  find  the  money  for  that 
purpose,  and  the  chance  of  the  liquidator  getting  any  was  nil.  The 
plant  on  the  premises  was  largely  for  the  lamp-making  trade. 

Mr.  Scholey  asked  if  it  were  suitable  for  any  lamp  trade  1 
— Mr.  Swan  said  the  plant  might  not  be  suitable  for  any  other 
lamp  trade.  Mr.  Scholey  pointed  to  the  fact  that  last  year  the 
company  paid  a  dividend  of  5  per  cent.,  and  urged  the  necessity  of 
the  appointment  of  an  independent  liquidator  and  a  committ^  of 
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inspection.  Would  it  not  be  poasible,  he  asked,  to  Hell  the  whole 
buBineflH  as  a  jfoinpr  concern  .'-Mr.  Swan  Haid  there  waa  a  chance 
of  Helling  part  of  the  concern,  but  it  was  only  a  question  of  afx)ut 
£200. 

Mr.  Perkins  ( representing  the  Westinghouse  Co.)  said  it  was  an 
extremely  unsatisfactory  business.  He  agreed  as  to  the  desirability 
of  the  appointment  of  an  independent  liquidator.  The  creditors  to 
the  number  of  20  had  had  a  meeting  in  London,  and  he  was 
instructed  to  move  that  a  joint  liquidator  be  appointed,  as  well  as 
a  committee  of  inspection  representing  the  largest  creditors  ;  and 
that  an  application  be  made  to  the  Courts  for  compulsory 
winding-up.  He  moved  that  Mr.  G.  E.  Corfield,  of  London,  be 
appointed  joint  liquidator  with  Mr.  Wallace,  that  a  Committee  of 
five  be  appointed,  and  that  the  application  to  the  Court  be  made  by 
the  Sterling  Telephone  Co.— Mr.  W.  Sodon  Bird  seconded  the 
resolution. 

The  Liquidator,  in  reply  to  Mr.  Russ  who  asked  how  the  loss  of 
£t;,000  last  year  was  made  up,  replied  that  £3,o00  was  by  trading, 
and  £3,000  by  stock. 

Mr.  Perkins's  motion  was  then  put  to  the  meeting,  and  five  voted 
in  favour  of  it  and  three  against,  18  being  neutral. 

Mr.  Scholey  asked  the  chairman  to  declare  the  motion  carried, 
but  the  chairman  declined.  Mr.  Scholey  then  moved  that  another 
chairman  be  appointed.  After  some  further  discussion,  the  chair- 
man declared  the  resolution  carried  on  a  show  of  hands,  but 
declined  to  sign  it.  However,  eventually,  after  an  appeal  by  Mr. 
Perkins,  the  chairman  signed  the  resolution. 

The  Committee  of  Inspection  was  then  appointed  as  follows  :•=— 
Mr.  K.  Kornfeld,  Westinghouse  Co.  ;  Mr.  Jos.  Wilson,  Blaydon 
Manure  Co.  :  Mr.  J.  Russ,  Messrs.  J.  &  H.  Grevener  ;  Mr.  H.  F. 
Marchant,  Armorduct  Co.,  Ltd.  ;  and  Mr,  H.  Morton,  Messrs. 
Berry,  Skinner  &  Co. 

Trade    Announcements.  —  Mr.    Robert    H.   Lasch 

having  resigned  his  position  as  chairman  and  managing  director  of 
the  Selfeon  Engineering  Co.,  Ltd.,  Mr.  Henry  M.  Sonnenthal  has 
been  appointed  in  his  place.  Messrs.  John  M.  Kadisch  and  Arthur 
Lord  have  joined  the  board  of  directors.  The  business  will  be  carried 
on  as  heretofore. 

Messks.  Edwabd  Wilcox  &  Co.,  electrical  engineers  and  con- 
tractors, have  changed  their  name  to  Willoughby  &  Wilcox. 
Their  oflBce  and  works  are  at  Central  Buildings,  TrafEord  Road, 
Salford,  with  showroom  and  sales  department  at  161,  Trafford 
Road,  Salford. 

We  understand  that  Messes.  William  McGeoch  &  Co.,  Ltd., 
ships'  brassfounders,  lamp  makers  and  electrical  engineers,  of 
Glasgow,  Birmingham  and  London,  are  transferring  the^r  premises 
from  Baltic  Chambers,  Sunderland,  to  30,  Cloth  Market,  Newcastle- 
on-Tyne,  as  from  July  Ist.  Mr.  Philip  Lodwidge,  who  has  been 
their  representative  in  the  Newcastle  district  for  many  years  past, 
is  retiring  from  business.  The  new  branch  will  be  under  the 
charge  of  Mr.  R.  W.  Waddle,  who  has  for  many  years  assisted  Mr. 
Lodwidge. 

Messrs.  Pirelli,  Ltd.,  removed  on  24th  inst.  to  larger  premises 
at  144,  Queen  Victoria  Street,  E.C.,  and  14,  Knightrider  Street,  B.C., 
and  all  correspondence  should  be  addressed  to  them  there. 

Meters  Approved. — Tlic  London  Gazette  contains  notice 
of  approval  given  by  the  Board  of  Trade  to  the  following  meters 
deposited  by  Messes.  Chamberlain  &H00KHA11,  Ltd.  :—C.  &  H. 
prepayment  meter,  type  C.P.  2  ;  C.  A:  H.  A.c.  prepayment  meter, 
typeA.P.  1. 

Western  Canada. — In  a  recent  report  the  Imperial 
Trade  Correspondent  at  Calgary  (Mr.  J.  W.  Hugill)  points  out  that  it 
is  essential  that  British  firms  with  any  intention  of  doing  business 
in  Western  Canada  should  bear  in  mind  the  prospective  cheapening 
of  transportation  with  the  opening  of  the  Panama  Canal,  and  they 
should  get  on  the  spot  at  the  earliest  opportunity.  These  remarks 
refer  more  particularly  to  the  heavier  and  rougher  class  of  products, 
such  as  steel  pipes,  which  are  in  demand  for  the  municipal  authori- 
ties at  Calgary  and  other  cities.  It  is  purely  a  question  of  price,  it 
being  recognised  that  the  British-made  article  is  more  durable  and 
of  better  average  quality  than  that  made  in  the  United  States  for 
the  same  purpose,  and  is  preferred  in  consequence,  if  the  delivered 
price  will  permit  of  a  preference  being  shown. 

The  Imperial  Trade  Correspondent  at  Edmonton,  Alberta  (Mr. 
F.  T.  Fisher)  considers  that  the  opportunity  for  United  Kingdom 
manufacturers  to  get  business  there  is  constantly  improving.  In 
the  past,  owicg  to  the  limitations  of  the  market,  the  consumption 
of  many  classes  of  British-made  goods  was  too  limited  to  permit  of 
direct  shipment  in  car-load  lots,  and  merchants  got  their  supplies 
of  such  goods  through  middlemen  in  Montreal,  Winnipeg,  or 
Vancouver.  Owing  to  the  growing  importance  of  the  market,  it  is 
constantly  getting  easier  for  wholesalers  at  Edmonton  to  buy  car- 
loads for  direct  shipment.  The  prospects  for  the  future  suggest  an 
even  more  rapid  development  in  Alberta  than  in  the  past,  with  a 
larger  consumption  of  all  kinds  of  goods,  and  that  market  wUl 
become  of  vastly  more  value  each  year.  At  the  same  time,  whole- 
salers and  importers  are  gradually  wresting  the  trade  away  from 
importers  at  the  older  and  larger  Canadian  ports  of  entry.  The 
building  trades  promise  to  be  particularly  active  during  1912,  it  being 
estimated  that  building  operations  in  Edmonton  alone  will  aggre- 
gate over  seven  million  dollars.  This  will  involve  the  use  of 
considerable  quantities  of  structural  steel,  galvanised  sheet  iron, 
sanitary  fittings,  heating  boilers  and  radiators,  steam  pipes,  A:c.  A 
most  active  era  of  railway  construction  is  in  sight,  with 
Edmonton  as  its  centre.  It  is  expected  that  the  construction 
of  something  like  2,000  miles  of  branch  lines  will  be 
arranged  for  during  the  present  session  of  the  Alberts 
Legislature,  and    consequently    a    large  amount  of  conatruction 


supplies  and  bridge  materiai  will  be  needed.  Development 
in  the  coal  industry  also  promises  to  be  very  active  While 
the  production  of  coal  in  and  around  Wiiionton  haa  incr<?ased  in 
the  last  dozen  years  from  about  V)<)  tons  to  3.000  tons  per  day.  it 
is  still  only  a  fraction  of  what  the  accessible  market  would  con- 
sume. A  considerable  amount  of  new  equipment,  including  hoisting 
machinery,  cables,  ^.,  is  being  installed,  both  in  new  mines  and  in 
many  of  those  previously  worked. 

Very  extensive  additions  to  all  the  public  services  in  Edmonton, 
such  as  water  supply,  sewers,  electric  light.  Ace  ,  are  propot^ed,  the 
expenditure  of  something  like  six  million  dollars  being  contem- 
plated. There  is  similar  activity  on  a  smaller  scale  in  many  of  the 
other  towns,  which  will  lead  to  a  demand  for  st^el  or  iron  pipe, 
engines,  boilers,  pumps,  electrical  eriuipment,  kc. — Board  of  Trade 
Journiil. 

Bankruptcy     Proeeedinp.  —  Archihald     Frank 

Mandkbs  (trading  as  Mander  Brothers,  and  lately  trading  as  A.  F. 
Manders,  late  62,  Victoria  Road,  and  258,  LozeUs  Road,  Aston, 
Birmingham,  electrical  engineer,  Jcc). — An  application  was  made 
to  his  Honour  Judge  Amphlett,  sitting  at  the  Court  House.  Cor- 
poration Street,  Birmingham,  last  week,  for  the  discharge  from 
bankruptcy  of  the  above-named  debtor  The  Official  Receiver 
stated  that  the  receiving  order  was  made  in  February,  1908.  From 
the  statement  of  affairs,  the  liabilities  to  rank  for  dividend  were 
estimated  at  £2.^0,  but  the  proofs  actually  admitted  to  date 
amounted  to  £181,  and  the  probable  claims  not  yet  admitted 
amounted  to  £14:i,  making  a  total  of  £324.  The  assets  realised  a 
sum  which  only  met  the  costs  incidental  to  the  bankruptcy,  and 
consequently  no  dividend  had  been  paid.  Mr.  Povey-Harper,  for 
the  debtor,  said  his  client  found  the  electrical  business  and  the 
cycle  business  carried  on  under  different  roofs  were  more  than  he 
could  cope  with.  His  Honour  said  there  had  been  a  good  deal  of 
rash  and  hazardous  trading,  but  there  were  exceptional  circum- 
stances, in  that  the  debtor  got  into  the  immediate  trouble  by  the 
breach  of  contract  on  the  part  of  his  manager.  As  the  debtor  was 
willing  to  consent  to  a  judgment  for  £H0,  payable  by  monthly 
instalments  of  £10,  there  was  no  reason  why  the  discharge  should 
not  be  granted,  subject  to  that  undertaking  being  carried  out. 

G.  E.  Hebvey,  gas  and  electrical  engineer,  and  ironmonger,  East- 
bourne.— First  meeting  July  2nd,  at  Brighton  ;  public  examination, 
.July  16th  at  Eastbourne. 

Oliver  Huxley,  consulting  engineer,  120,  Coldershaw  Road, 
Ealing. — Receiving  order  made  June  2 Ist,  at  Brentford,  on  a 
creditor's  petition. 

H.  E.  Scarborough,  electrical  and  mechanical  engineer,  Halifax. 
— Application  for  debtor's  discharge  is  to  be  heard  on  July  29th. 

CataIog:ues  and  lists. — Messrs.  Veritys,  Ltd.,  31, 

King  Street,  Covent  Garden,  London,  W.C. — Two  new  pamphlets 
have  been  issued.  No.  667  (24  pages)  contains  full  particulars,  in- 
cluding much  tabulated  data  and  prices  of  '"  Aston  "  wires  and 
cables  ((JOO  and  2,500-megohm  grades),  also  cab-tire  sheathed  cables, 
aerial  wires  and  cables,  electrolier  wires  and  flexible  cords,  tele- 
phone cables  and  wires,  i.V:c.  List  No.  677  (four  pages)  shows  and 
gives  reduced  prices  of  a  number  of  types  of  "Aston"  desk  fans 
("Typhoon"  and  "Delhi"'  types),  also  d.c.  ventilating  fans. 

Messrs.  Simplex  Conduits,  Ltd.,  Birmingham.— Neat  illus- 
tration price  card  relating  to  their  electric  toaster.  Quantities  of 
these  cards  can  be  supplied  to  contractors  and  central  stations  with 
appropriate  name  printing. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charintr  Cross  Road. 
London,  W.C. — Eight-page  pamphlet  containing  descriptive  par- 
ticulars, with  illustrations,  diagrams  and  prices  of  Thermo-blink 
fiashers,  magnetic  mercury -contact  type  sign  fiashers,  motor-driven 
flashers,  and  other  lines  for  electric  advertising  and  other  sign 
purposes. 

Messrs.  Union  Electric  Co.,  Ltd.,  Park  Street,  Southwark. 
London,  S.E. — Twelve-page  pamphlet  entitled  "Factory  Lighting 
at  Half  the  Cost,"  dealing  with  the  "  Kohinoor  '  semi-enclosed  arc 
lamp,  and  its  suitability  for  the  lighting  of  small  factories  and  in- 
creased efficiency  compared  with  metal-filament  lamp  lighting. 

Mr.  H.  M.  Turner,  Nutsford  Vale  Works,  Manchester. — Folder 
and  postcard  illustrations  of  a  portable  quick  baking  oven  for 
drying  armatures,  field  coils  and  electrical  materials  and  work 
generally.  It  is  stated  that  any  armature  oi  other  work  less  than 
171  in.  in  diameter  may  be  bjiked  in  the  oven  in  less  than  three 
hours.  The  oven,  with  its  cover  removed,  can  be  used  for  shop- 
warming  purposes. 

Messes.  Cox-Walkebs,  Ltd.,  Darlington. — Two  leaflets,  one 
showing  the  new  protected  pattern  '  C.W."  electric  head  lamp  for 
motor-cycles  aad  cars,  the  other  giving  particulars  of  a  world's 
record  ride  of  3,008  miles  in  six  days  with  one  of  these  lamps, 
which  gave  not  the  least  trouble. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich,  Kent. — Catalogue 
No.  533  (16  pages),  in  which  are  given  full  particulars  of  the 
Siemens  electrical  water-level  signalling  apparatus,  transmitters, 
indicators  (with  and  without  recording  device),  bell  switches,  tele- 
phones with  buzzer  call,  accessories  and  parts — all  of  these  are  well 
illustrated,  and  prices  are  plainly  set  out,  while  diagrams  of  con- 
nections, inquiry  forms  and  a  telegraphic  code  are  given  at  the  end. 
The  Foster  Engineering  Co.,  Ltd.,  Wimbledon. — Price  list  of 
Beck  flame  arc  lamps  of  d.c.  and  A.C.,  single  and  double-carbon 
types,  prices  of  carbons,  choking  coils  and  resistances  are  also  clearly 
tabulated. 

Messrs.  Abercbombie  &  Son,  36,  Whitfield  Street^  London.  W. — 
Eight-page  reprint  relating;  to  some  excellent  "Adams"  and 
Sheraton  candle  brackets  and  i)endant8,  also  a  Chippendale  bowl 
light  for  reflected  lighting. 

The  Electrical  Trades  Supply,  Ltd.^  Britannia  Works,  Great 
Charles  Street,  Birmingham. — ^Switchgear  catalogae  of  48  pages. 
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power  and   railway  coin- 
Doubtless   power  station 
much  of   interest   in  this 


The  contents  are  very  fully  illustrated,  and  prices  are  clearly  given 
in  tabular  form.  The  manufactures  described  include  various 
types  of  switches  for  liphtinfr,  traction  and  power  work,  wall  plugfs 
and  sockets  of  ironclad  and  Home  Office  patterns,  distribution  fuse- 
boards,  circuit-breakers,  controllers,  Ig:ranic  motor- starters,  lifjht- 
ninp  arresters,  shunt  regulators,  and  ammeters  and  voltmeters. 

Messrs.  W.  T.  Glovek  &  Co.,  Ltd.,  Trafiford  Park,  Manchester. 
— The  company  has  just  issued  its  new  Rubber  List,  No.  10,  which 
consists  of  some  StO  and  more  pages  of  neatly-arranged  tabular 
matter,  bound  in  a  strong  cover.  There  is  a  thumb  index  to  the 
different  sections  which  deal  respectively  with  : — Details  of  con- 
ductors ;  "Association"  and  "non-Association"  single  and  twin 
vulcanised  wires  and  cables,  pure  rubber  wires  and  cables,  trailing 
cables,  vulcanised  concentric  cables,  aerial  cables  and  suspenders, 
twin  flexible  cords  and  cables,  motor-car  tiexibles,  resistance 
wires,  kc.  The  concluding  pages  are  devoted  to  conversion  tables 
and  useful  formula-. 

The  Queen's  ExaiNEERiNG  Co.,  60,  Queen's  Road,  Battersea, 
London,  S.W. — Leaflet  describing  and  giving  prices  of  the  "  Halso  " 
box-blade  fans  and  belt-driven  fans.  Both  fans  and  electric  motors 
are  built  at  the  firm's  works  at  Battersea. 

The  Electric  Construction  Co.,  Ltd  ,  9,  New  Broad  Street, 
London,  E.C. — New  illustrated  sheet  (.B/29!)),  giving  a  description 
of  the  firm's  oil-immersed  auto-transformer  starter  for  two  or 
three-phase  motors. 

The  Sandycroft  Foundry  Co.,  Ltd.,  Sandycroft,  near  Chester. 
^List  giving  particulars  of  the  ''  Sandycroft "  storage  battery, 
which  is  the  outcome  of  a  long  series  of  experiments  carried 
through  by  their  predecessors,  the  Epstein  Accumulator  Co.,  Ltd., 
and  themselves.  Pictures  of  plates  and  of  complete  batteries  as 
installed  are  included. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby. — 70-page 
catalogue  (No.  354),  printed  on  art  paper  throughout,  giving  a 
great  deal  of  illustrated  information  relating  to  Curtis  turbo- 
alternators.  The  contents  are  divided  up  into  six  sections,  thus  : — 
(1)  General  ;  (2)  high-pressure  turbines  ;  (3)  low-pressure  steam 
turbines  (mixed-pressure  type)  ;  (4)  turbine-driven  alternators  ;  (5) 
reducing  turbines  ;  (6)  small  turbines.  Throughout  these  sections 
there  are  half-tone  views  of  ccmplete  turbo  plants,  parts  of 
machines,  explanatory  diagrams  and  sectional  drawings  and  curves. 
We  understand  that  the  sales  of  Curtis  turbo-alternators  to  muni- 
cipalities, H.M.  Government,  tramway, 
panies,  &c.,  aggregate  over  228,609  KW. 
engineers  at  home  and  abroad  will  find 
catalogue. 

Messrs.  Galsworthy,  Ltd.,  of  15  and  16,  Newman  Street, 
Oxford  Street,  London,  W.,  will  send  a  copy  of  their  new  electric 
light  fittings  list  to  any  firm  not  yet  supplied,  on  application. 

British    and    Foreign    Tenders  for  Cables.— At  a 

meeting  of  the  Southwark  Borough  Council  on  the  20th  inst., 
Alderman  Hewitt  proposed  that  it  be  an  instruction  to  the  Electric 
Light  Committee  that,  with  respect  to  all  future  purchases  of  cable, 
quotations  be  obtained  only  from  firms  whose  works  are  situated  in 
Great  Britain,  and  who  undertake  to  manufacture  the  cable  in  their 
own  works.  He  said  it  was  desirable  that  all  cable  fhould  be  manu- 
factured by  British  firms.  The  Conmittee  had  a  great  deal  of 
difficulty  when  the  lowest  tender  happened  to  be  from  a  foreign 
firm,  as  the  Council  had  laid  down  very  stringent  regulations  as  to 
Trade  Union  conditions,  and  if  they  gave  tenders  to  firms  abroad,  it 
was  impossible  to  see  that  these  conditions  were  carried  out. 
Councillor  Bird,  in  seconding,  held  that  the  resolution,  if 
carried,  would  not  "set  up  rings,"  but  would  give  the  finest  scope  to 
British  enterprise  that  was  possible.  Councillor  J.  O.  Devercux  said 
that,  whilst  he  agreed  that  work  should  be  given  to  the  Britisher, 
he  could  not  be  a  party  to  paying  the  same  prices  as  the  London 
County  Council,  who  had  to  pay  75  per  cent,  moie  than  the 
foreigners' price  to  the  ring  of  English  manufactureis.  Councillor 
B.  W.  Williams  moved,  as  an  amendment,  that  all  contracts  be 
advertised  for  in  open  tenders.  He  said  the  electricity  undertaking 
was  a  purely  business  concern,  and  was  the  property  of  the  Council. 
Would  those  who  proposed  to  restrict  the  tenders  on  the  lines 
suggested  apply  the  same  rule  to  their  private  businesses  /  Of 
course  not ;  they  would  bay  in  the  cheapest  market.  Councillor 
Haworth,  in  seconding,  said  that  to  throw  the  tenders  open  was 
the  only  way  to  keep  clear  of  "  the  rings."  The  amendment  pro- 
posed by  Councillor  Williams  was  carried  by  29  votes  to  18. 

Glover's  Almanac. — We  are  reminded  of  the  lapse  of 
time — IJhcu  .'  fuf/acex — by  the  receipt  of  this  periodical,  which  is 
unique,  in  that  every  page  of  it  represents  the  exercise  of  industry 
and  careful  discrimination  in  the  choice  of  an  appropriate  and 
useful  or  entertaining  extract  from  the  technical  Press,  the  pro- 
ceedings of  Societies,  or  the  inner  consciousness  of  Glover's  staff. 
Many  a  useful  hint  or  timely  reminder  will  be  brought  to  the 
notice  of  the  engineer  who  keeps  it  at  hand,  and  the  inscriptions 
on  the  leaflet  of  July  1st,  in  the  familiar  handwriting  of  one  of 
our  valued  correspondents,  bring  back  to  us  the  hours  we  have 
spent  in  trying  to  decipher  it.  The  electrical  profession  is  indebted 
to  Messrs.  W,  T.  Gloyer  &  Co.  for  this  annual  collection  of 
engineering  scraps, 

Belgium. — A  company  has  just  been  formed  in  Brussels 
with  a  capital  of  £24,000,  and  the  title  La  Societe  Beige  de  Tele- 
phonic Perfectionee,  to  exploit  a  new  automatic  telephonic  system. 

Lamp  Varnishing. — We  have  received  from  Messrs. 

Siemens  Bros.  Dynamo  Works,  Ltd.,  of  Dalston,  a  post-card  showing 
an  illustration  of  a  lamp  which  had  been  varnished  in  the  ordinary 
manner  on  one  side,  but  on  the  other  side  by  a  special  process  which 
has  been  developed  by  the  firm.  The  picture  shows  that  lamps 
varnished  under  this  new  process  do  not  flake  when  subjected  to 


weather  conditions,  and  to  heating  effect,  whilst  the  ordinary 
method  used  is  not  at  all  satisfactory.  The  illustration  of  the 
lamp  was  taken  from  an  untouched  photograph  of  a  carbon-filament 
lamp  after  it  had  been  on  circuit  some  months  to  test  the  lasting 
qualities  of  the  various  systems.  The  method  can  be  applied  to 
'■  Wotan,"  tantalum,  or  carbon-filament  lamps,  and  we  are  informed 
the  colours  will  remain  fast  for  a  very  long  period.  It  is  also 
possible  to  match  any  shade  of  colour  or  delicate  tint,  which  is 
important  when  working  out  colour  schemes  for  decoration 
purposes. 

Trade  Openings  in  Denmark. — Messrs.  Aa(;i:  Havk- 

mann's  Eftf  (Chr.  A.  Olsen),  of  Kjobenhavn  (Admiralgade,  16,  Hj. 
Af  Fortunstrade)  in  a  communication  just  received  by  us,  say  : — 
"  We  are  one  of  the  biggest  wholesale  supply  houses  in  the  electrical 
line  in  Denmark,  and  as  Denmark  is  manufacturing  very  little  in 
this  line,  we  have  to  look  to  the  manufacturing  countries  around  us 
to  find  our  sources  of  supply.  Now  Germany  has  for  many  years 
been  gaining  a  very  strong  foothold  on  the  Danish  market  owing 
partly  to  her  being  our  next  door  neighbour,  and  partly  to  her 
excellent  products  and  her  energetic  ways  of  going  after  iLe 
business  and  studying  our  special  conditions  with  a  view  of 
adapting  her  products  to  our  needs.  We  feel,  however,  that 
English  manufacturers  once  convinced  that  it  was  worth  their 
while  would  be  just  as  willing  to  make  a  few  sacrifices  in  order  to 
get  their  share  of  our  business,  and  it  is  with  this  in  mind  that  we 
are  writing  to  you  today  fueling  certain  that  you  would  like  to 
help  us  in  making  some  more  connections  with  first-class  English 
manufacturers,  thereby  serving  the  interest  of  some  of  your  many 
friends  and  subscribers.'  Our  correspondents  then  briefly  outline 
their  proposal,  which  is  that  English  manufacturers  should  send  a 
sample  and  description  of  electrical  devices  with  export  prices  f.o.b. 
Hull,  for  investigation.  Such  samples  as  are  thought  suitable  for 
the  market  will  be  sent  to  the  municipal  testing  commission  for 
trial  and  approval,  and  thereafter  an  effort  would  be  made  to  secure 
business  in  the  manufactures.  Any  of  our  firms  interested  in  the 
matter  are  invited  to  communicate  with  the  firm. 

Booli  Notices. — Patents  and  tlieir  Exploitation.  By 
H.  A.  Gill  and  R.  Ellis. — This  is  a  little  pamphlet  giving  briefly  the 
main  facts  relating  to  patents,  designs  and  trade  marks,  issued  by 
the  authors  at  55,  Chancery  Lane,  W.C. 

A  catalogue  of  books  on  engineering  and  allied  subjects  in  the 
Bolton  Public  Libraries  has  been  sent  us  by  the  chief  librarian,  Mr. 
Archibald  Sparke  :  it  is  arranged  mainly  on  the  Dewey  decimal 
system,  and  is  a  model  of  eare  of  reference,  while  the  collection  of 
bo<  ks  comprises  most  of  the  best  works,  including  many  issued  in 
■  1911  and  1912.  i^ome  of  the  headings  on  the  Dewey  system 
produce  curious  effects, — for  example,  "(i02  Compendiums,"  "  621  39 
Applications  of  Electricity  "  :  and  the  division  of  electrical  subjects 
into  "Heavy  Current  Engineering  '  and  "Weak  Current  Engi- 
neering," after  the  German  method,  is  dangerous,  for  in  this  case 
the  latter  heading  is  followed  not  only  by  telephony  and  telegraphy, 
but  also  by  sections  on  electricity  in  workshops  and  in  mining  and 
metallurgy — the  last-named  employing  probably  the  strongest 
currents  known  to  electrical  engineering  —  while  electrostatic 
apparatus  and  induction  coils  are  found  associated  with  the  former 
class.  But  these  are  minor  defects  ;  a  technical  library  is  useless 
unless  it  is  well  arranged,  and  above  all,  up-to-date,  and  we  are  glad 
to  see  these  principles  followed  at  Bolton. 

"Prospectus  of  the  Working  Men's  College,  Melbourne."     1912. 
Melbourne  :  The  College. 

"  Fortschritte  der  Elektrotechnik.''  By  Dr.  Karl  Strecker.  1912. 
Berlin  :  Julius  Springer.    Price  9  M. 

"  Transactions  of  the  University  of  Toronto  Engineering  Society." 
May,  1912.     Toronto  :  The  Society. 

"  Report  of  the  Council  of  the  City  and  Guilds  of  London 
Institute,  1912."     London  :  3,  St.  Helen's  Place,  E.C. 

''Journal  of  the  Franklin  Institute.'  Vol.  CLXXIH,  No.  6. 
June,  1912.     Philadelphia,  Pa. :  The  Institute.     Price  50  cents. 

"  Bulletin  of  the  Association  des  Ingenieurs  Electriciens.'" 
March,  1912.     Liege  :  The  Association.     Price  8  fr. 

Diesel  Worhs  at  Ips\^ieh. — The  Diesel  Exgixe  Co., 

Ltd..  has  definitely  decided  to  erect  extensive  new  works  at  Ipswich, 
as  recently  foreshadowed  in  the  Electrical  Review.  A  site  of 
20  acres  has  been  secured  from  theT.C,  with  an  option  upon  another 
20  acres,  and  workshops  large  enough  to  employ  over  1,000  men 
are  to  be  erected.  The  cost  of  the  works  and  equipment  will 
approach  £200,000. 

Germany. — The  manufacture  of  sparking  plugs  for  petrol 
motor-cars  has  lately  been  taken  up  by  Messrs.  Siemens  &  Halske, 
of  Berlin. 


LIGHTING  and  POWER  NOTES. 


Argentina. — It  is  reported  from  San  Juan  that  a  con- 
tract has  been  signed  for  the  sale  of  a  waterfall  on  the  San  Juan 
River  to  an  English  syndicate  formed  by  Messrs.  Howard,  Bowen 
and  Co.,  of  London.  The  syndicate  has  a  capital  of  $2,700,000  for 
the  installation  of  hydro-electric  works.  —  Beiieu:  of  the  River 
Plate.  V 
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Batb. — The  accounts  of  the  Electricity  Department  dis- 
close a  net  lo8«  on  the  year's  workinir  of  £1.521,  as  compared  with 
£1,196  in  the  year  i;»10-ll,  while  in  the  previous  year  the  Iobb  was 
only  £580.  The  utorb  profits  on  the  undertakinj?,  however,  whow 
an  increase.  In  190!MO  a  balance  of  £9,186  was  brought  from  the 
revenue  account  ;  in  liMO-ll  the  amount  had  increaped  to  £9.70H, 
and  this  year  the  fierure  of  £9,8h.')  was  reached.  The  total  charges 
to  be  met  by  the  gross  profit  increased  from  £10,940  in  1910-11,  to 
£11,407  in  1911-12.  The  total  expenditure  was  JCl  1,:529,  as  com- 
pared with  £10,718  the  previous  year  ;  while  the  total  income 
increased  from  £20,4H5  to  £21,247. 

Itolton. — The  application  of  the  Coi-poration  for  sanction 
to  borrow  £4.">,(i00  has  been  the  subject  of  an  inquiry  by  the  L.G.B. 
In  reference  to  the  item  of  £20,000  for  electric  lighting  purposen, 
the  borough  electrical  engineer  (Mr.  A.  A.  Day)  explained  that  this 
was  required  for  the  laying  of  cables  and  service  mains  to  cover  the 
next  three  years.     No  opposition  was  raised  to  the  proposals. 

Bra/i], — The  Brazilian  Government  has  granted  a 
concession  to  the  firms  of  Valle,  Rodrique  *;  Romos,  of  London,  and 
Bromberk,  Hacker  k  Co.,  of  Rio  de  Janeiro,  to  utilise  the  water- 
power  of  the  Paulo  Alfoneo  Falls  on  the  San  Francisco  River.  The 
concession  is  for  a  period  of  70  years.  The  output  of  the  installa- 
tion will  total  2<t0,000  h.p.,  gradually  increasing  within  a  period  of 
1.5  years  to  1,300,000  H.P. — Zp'it.fur  dan  Qesamte  Turbinenuesen. 

China. — The  Indian  Textile  Journal  recently  quoted 
a  Consular  report  giving  particulars  of  the  first  mill  in  China 
operated  by  its  own  electrical  plant.  The  mill,  situated  in  Shanghai, 
is  owned  by  a  Japanese  Co.,  and  spins  cotton  yarn  ;  the  power 
house  contains  two  Belliss  triple-expansion  engines  coupled  to 
Siemens  dynamos  each  of  600  KW.  output,  and  ultimately  40,000 
spindi.?  will  be  installed  in  the  mill. 

A  central  electric  lighting  station  has  recently  been  com- 
pleted in  the  Embassy  quarter  of  Pekin.  The  plant,  which  was 
supplied  by  the  A. E.G.,  of  Berlin,  through  Messrs.  Arnhold, 
Karberg  &  Co.,  comprises  three  Korting  80-h.p.  suction-gas  engines 
directly  coupled  to  112'.5-ampere  240-volt  generators,  and  a  similar 
set,  but  of  240-volt  208-ampere  capacity.  The  plant  is  run  by  the 
Pekin  Electric  Co.,  Ltd.,  which,  though  registered  in  Hong  Kong, 
is  a  German  undertaking. 

Continental     A'otes.— Gkbmany.  —  The    experiments 

made  by  the  Electric  Uberlandcentral  at  Miilhausen,  in  Thuringia, 
to  adapt  electric  driving  to  the  numerous  spinning  mills  in  the 
Eichsfeld  district  have  yielded  good  results,  and  a  tarifif  has  been 
fixed  on  the  basis  of  a  guaranteed  number  of  kw. -hours  at  a 
moderate  price  that  will  both  induce  current  consumption  and 
favour  tl'e  industry. — EleMrotechnische  Xachrichten. 

Reviewing  the  official  statistics  for  1909-10  of  the  operation  of 
the  296  German  gasworks  and  the  electrical  companies,  Der  Eleli- 
troteclinili  •  observes: — A  comparison  of  the  yearly  output  of  the 
gas  establishments  in  Germany  with  the  output  of  the  electric  com- 
panies gives  the  following  results  : — The  gasworks  in  Germany  up 
to  date  have  produced  about  2,400  million  cubic  metres  of  gas.  The 
public  electric  stations  have  furnished  2,1.")0  million  Kw.-hours. 
Whence  it  follows  that  t^e  latter  to-day  yield  almost  as  much  as 
the  existing  gasworks  which  have  been  in  existence  for  8()  yearp, 
although  the  electric  undertakings  have  only  been  established 
30  years.  This  means  a  victory  of  electricity  over  gas,  which  must 
go  on  increasing.  Notwithstanding  all  the  improvements  effected, 
gas  can  only  continue  the  struggle  by  dint  of  its  by  and  secondary 
products. 

An  agreement  has  been  come  to  between  the  A.E.G.  and  theT.C. 
of  Saarbriicken  for  the  establishment  of  an  electric  power  station 
in  the  Saar  coalfields,  and  the  supply  of  the  rural  communes  in  the 
district.  Of  the  capital  of  the  company  to  be  formed,  the  T.C.  will 
subscribe  about  one-half,  the  balance  being  furnished  by  the 
communes,  the  A.E.G.  and  the  Berlin-Anhaltische  Maschinenbau 
Gesellschaft. 

France. — The  Jom-ual  Officiel  of  June  8th  contains  decrees 
authorising  (1)  the  Chamber  of  Commerce  of  Havre  to  borrow  and 
expend  a  sum  of  1,530,000  fr.  for  the  provision  of  15  electric 
cranes  on  the  Pondicherry  (Juay,  and  two  electric  cranes  on  the 
Renaud  Quay,  at  the  port  of  Havre  :  (2)  the  Chamber  of  Commerce 
of  Dunkerque  to  borrow  and  expend  a  sum  of  1,020,000  fr.  to 
acquire  19  electric  cranes  and  electric  capstans  to  complete  the 
machinery  at  that  port ;  (3)  the  Chamber  of  Commerce  of 
Rochelle  to  borrow  and  spend  a  sum  of  3.")0,000  fr.  for  the  installa- 
tion at  Rochelle  Pallice  of  four  electric  cranen.  with  accessories,  an 
electric  sub-station,  and  other  apparatus. 

Spain. — LaSocietc  delEnergie  Electriquedu Centre del'Espagnie 
is  the  name  of  a  new  company  which  has  lately  been  formed  in 
Paris  with  a  capital  of  £80,000. 

Bkl(;ium. — La  Societc  des  Charbonnages  de  Ressaix,  of  Ressaix- 
lez-Binche.  has  decided  to  establish  an  electric  lighting  and  power 
plant  at  its  collieries  at  Genck  (Lembourg).  The  plant  will  com- 
prise two  2,000- KW.  steam  turbines  and  generators. 

Ru.ssiA. — One  of  the  principal  electric  lighting  companies  in  St. 
Petersburg  is  reported  to  have  decided  to  put  down  a  plant  to 
utilise  the  water-power  of  the  Imatra  Falls.  It  is  stated  that  no 
less  than  50,000  h.p.  will  be  available. 

Epsom. — The  L.G.B.  has  written  to  the  U.D.C.  asking 
for  particulars  of  that  body's  proposal  to  extend  its  electricity  mains 
to  Ewell,  and  stating  that  a  local  inquiry  will  be  held  into  the 
Council's  application  for  sanation  to  borrow  £4,221  for  the 
purpose. 


Eritb.— The   U.D.C.  has  decided  to  offer  a  supply  of 

energy  to  Measr*.  Vickers,  Ltd.,  for  their  factory  and  workshope  at 
Id.  pttT  unit.  The  company  asked  for  a  Rgnn  \em  than  Id.  per 
unit  on  a  coniramption  of  aboat  2,000,000  nnit«  per  annum,  witli  a 
maximum  demand  of  «00  kw, 

Falkirk. — A  long  discussion  has  taken  place  at  the  T.C. 
as  to  whether  the  Corporation  ehoald  oppofe  the  Falkirk  and 
Linlithgow  electric  lighting  order  in  it«  remaining  .'tai;<r«.  the 
B,  of  T.  having  intimated  that  it  did  not  consider  it  nec«:r^ea^y 
to  include  in  the  measure  the  protective  claoBes  for  which  the 
Corporation  asked.  On  a  vote,  it  waa  a^rreed  to  oppose  the 
order, 

Fincliley. —  From  the  report  of  the  electrical  engineer  on 

the  undertaking  for  the  year  ended  March  3 let  last,  it  appears  that 
the  "profit  on  the  year's  trading  amounted  to  £491.  The  nnmVjer 
of  units  generated  was  1,.j40,0<X),  of  which  791  per  cent,  was  for 
private  lighting,  '>'7  per  cent,  for  power,  and  1  .-/2  per  cent,  for 
public  lighting,  while  those  sold  were  put  at  1,173,029,  17.j,920 
being  entered  as  mains  loss  and  unaccounted  for.  The  works  cost 
per  unit  sold  was  I'Sd."  Councillor  Syrett,  in  moving  the  adoption 
of  the  report  at  the  last  Council  meeting,  stated  that  9,289,000 
gallons  of  water  had  been  drawn  from  the  well  at  the  electricity 
works,  this  representing  a  saving  of  £f00,  which,  on  a  capital  charge 
of  £l,r)00,  he  considered  a  good  return.  The  number  of  coceumers 
amount  to  about  3,000.  The  balance  carried  to  the  net  revenue 
account  was  £9,483,  as  compared  with  £9,184  in  1911.  Diacasaion 
on  the  report  was  adjourned. 

Fleetwood. — At  the  Council  meeting,  on  June  20th,  Mr. 

Whiteside  mentioned  that  the  Council's  electricity  undertaking  had 
made  a  net  profit  during  the  year  of  £460.  Of  this  amount  it  had 
been  decided  to  place  £140  to  reserve,  and  transfer  the  balance  to 
the  improvement  rate.  The  total  expenditure  of  the  department 
during  the  year  was  £6,021. 

For  the  sum  of  £1,500  the  Electricity  Committee  has  agreed  to 
undertake  the  lighting  of  the  streets  for  the  year  ending  March 
3l8t,  1913. 

Greenock. — In  the  agreement  arrived  at  between 
Greenock  and  Port  Glasgow  Corporations  on  the  question  of  the 
supply  of  electricity  to  power  users  in  Port  Glasgow,  it  is  stipu- 
lated that  "  Greenock  Corporation  withdraw  all  prohibition  as  to 
Port  Glasgow  laying  down  generating  works  of  its  own,  or  pur- 
chasing a  supply  from  any  other  authority." 

Halifax. — The  profit  earned  by  the  electricity  depart- 
ment for  the  year  ending  March  31st  amounted  to  £2.174,  but  had 
it  not  been  for  payments  of  £4,737  for  special  work,  the  profit 
would  have  been  £6.911,  compared  with  £5.322  in  the  previoos 
year. 

Ha$tino:s. — The  T.C.  on  .Tune  21st  decided  to  extend 

the  mains  so  as  to  supply  current  to  All  Souls"  Church,  at  a  cost  of 
£304.  En  route  15  gas  lamps  will  be  converted  to  electric 
lighting. 

Hazel  Grove. — Mr.  H.  C.  Crews,  consulting  engineer, 
of  Manchester,  has  been  instructed  by  the  Electricity  Committee  of 
the  Hazel  Grove  and  Bramhall  Urban  Council  to  prepare  a  report 
and  scheme  for  supplying  electrical  energy  in  the  Councils  area. 

Lincoln. — The  returns  for  the  last  year's  working  of  the 
Electricity  Department  show  that  1,840,167  units  were  sold,  or 
some  20,000  in  excess  of  the  previous  year.  Power  and  traction 
supply  accounted  for  over  1.2(i  ,000  units,  and  Messrs  Clayton  and 
Shuttleworth  alone  took  over  three-quarters  of  a  million  units. 
The  total  revenue  amounted  to  £13.315,  and  the  gross  and  net 
profits  to  £6,950  and  £3,034  respectively.  Theworksoost  amounted 
to  ■<)2d.  per  unit,  and  the  total  cost  (including  financial  charges)  to 
r34d.  The  average  price  for  all  supply  was  r72d.  per  unit,  the 
supply  to  Messrs  Clayton  i:  Shuttleworth  averaging  ■682d,  per  nnit. 
The  undertaking  has  a  depreciation  fund  of  £9,256. 

London. —  isLixt;  lox. — According  to  the  accounts  of  the 
electricity  undertaking  for  the  year  ended  March  31st  last,  it 
appears  that  the  surplus  available  to  be  carried  to  the  reserve 
fund  after  payment  of  interest  on,  and  repayment  of.  loans,  is 
£3,989,  which  is  practically  the  same  as  last  year  (£4,076).  The 
total  number  of  units  sold  amounted  to  6,41t>,9."<,  as  agrainst 
5,793,599  in  1911.  while  the  total  average  cost  per  nnit  was 
r93d.,  compared  with  2  Old.  Regarding  the  revenue  acconut  there 
was  an  expenditure  of  £29,9,">3,  as  against  an  income  of  £58,839, 
leaving  a  net  balance  of  £28,885  (as  against  £27,974  last  year). 
Of  the  former  amount  £3,167  went  towards  repairs  and 
maintenance.  The  power  load  continueti  to  increase  satisfactorily  : 
the  number  of  units  sold  at,  or  under  a  penny,  having  increased 
from  1,936,322,  yielding  an  income  of  £7,984  in  1910-11,  to 
2,261,482,  yielding  £9,423  during  the  year  under  review.  £9,766 
was  realised  from  the  sale  of  units  at  3d.  per  unit,  nearly  £6,000 
of  which  was  contributed  by  places  of  entertainment.  For  the 
first  time  in  the  history  of  the  undertaking  the  works  costs  were 
below  Id.  per  unit  and  the  total  cost  beloVv  2d.  pex  unit.  The 
number  of  consumers  had  increase<i  form  3,354  to  3,566,  and  the 
total  e«iuivaleut  of  30-watt  lamps  was  29,868,  or  an  increase 
amounting  to  996  kw.  ;  119  motors  totalling  738  H.P.  had  been 
connected  and  the  equivalent  of  105  kw.  for  radiators  and  cooking. 
The  remaining  increase  is  accounted  for  by  26-t  kw,  in  lighting', 
and  the  increase  in  public  lighting  during  the  year  amounted  to 
12  KW.  The  miles  of  frontage  of  mains  had  been  increased 
to    a  total  of  59  miles  835    yards,    representing    an    increase^of 
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three  miles.  The  maximum  load  on  the  station  was  4,218  kw. 
The  enprineer  states  that  whilst  the  progress  of  the  under- 
taking and  the  accounts  can  be  viewed  as  very  satisfactory, 
he  is  of  opinion  that  if  the  undertaking  is  to  obtain  its  full 
measure  of  success,  consideration  will  have  to  be  given  to  the 
further  development  of  the  business  on  lines  which  are  being 
largely  adopted  by  other  electric  lighting  undertakings,  and  such 
policy  will  be  essential  if  the  popularising  of  electricity  for 
domestic  purposes  is  to  be  achieved.  The  Cooking  Exhibition, 
which  was  held  during  the  past  year,  resulted  in  the  adoption 
of  electrical  cookers,  but  their  general  use  is  handicapped  by  the 
fact  that  it  is  the  practice  of  the  gas  companies  to  hire  out  such 
apparatus.  The  purchase  of  gas  stoves  by  the  consumer  is  very 
limited,  and  the  general  use  of  electrical  cooking  isiprevented  by  the 
department  being  unable  to  let  out  the  apparatus  on  hire. 

Hammersmith. — Application  is  to  be  made  to  the  L.C.C.  for 
£3.775.  being  the  balance  of  the  loan  sanctioned  by  the  Council  in 
1911. 

City. — The  Corporation  has  had  under  consideration  the  question 
of  exercising  in  the  near  future  its  powers  to  purchase  so  much  of 
the  undertakings  of  the  City  of  London  Electric  Lighting  Co.,  and 
of  the  Charing  Croas  Electricity  Supply  Co.,  as  relates  to  the  City. 
In  a  report  presented  to  the  Court  of  Common  Council  by  the 
Streets  Committee  the  opinion  was  expressed  that  it  would 
be  inexpedient  to  take  any  steps  in  the  matter  at  the  present 
time,  and  that  such  rights  of  purchase  should  not  be  exercised  in 
1914  or  1915. 

Loughborough.— The  T.(\  has  decided  to  apply  to  the 
L.G.B.  for  a  loan  of  £10,238,  required  for  extensions  neceesary 
through  the  arrangement  to  supply  current  to  the  Brush  Electrical 
Engineering  Co.,  whose  minimum  annual  consumption  will  be 
1,600,000  units.  The  total  capital  outlay  will  be  about  £!.">, 000, 
and  the  company  will  provide  plant  to  the  value  of  £4,762,  to  be 
paid  for  by  instalments  covering  a  period  of  10  years. 

Merthyr  Tydfil.— The  Public  Works  Committee  of  the 
T.C.  has  decided  by  seven  votes  to  four  not  to  further  extend  the 
period  for  the  purchase  by  the  Corporation  of  the  lighting  and 
tramway  undertakings  for  the  Merthyr  Traction  Co. 

Peterboro'. — The  T.C.  has  decided  to  fit  all  the  public 
electric  lamps  with  automatic  time  switches,  at  a  total  estimated 
cost  of  £287. 

Preston. — The  Streets  and  Buildings  Committee  has 
been  recommended,  and  has  decided,  that  as  an  experiment  Stanley 
Street  be  lighted  by  metal  filament  lamps  at  a  cost  not  exceeding 
£70. 

Rangoon. — A  correspondent  writes  that  a  wealthy 
resident  of  Rangoon  is  bearing  the  cost  of  the  electrical  installa- 
tion of  the  famous  Shwe  Dagon  Pagoda,  and  the  work  has  been 
undertaken  by  Messrs,  Siemens  Bros.  Dynamo  Works  at  a  cost  of 
Rs.  16,000.  A  large  number  of  100-c.p.  metal  lamps  will  light  up 
the  staircases,  and  the  platform,  on  which  also  will  be  lamps  of 
2,000  C.P.,  suspended  from  steel  lattice  towers  85  ft.  high.  There 
are  also  four  searchlights  of  7,000  c.p.,  which  will  be  used  to  throw 
light  on  the  magnificient  building  itself,  rendering  it  visible  for 
many  miles  round. 

Rawtenstall. — A  L.G.B,  inquiry  has  been  held  into 
the  application  of  the  Corporation  for  sanction  to  borrow  amongst 
other  sums,  £7,500  for  the  extension  of  the  electricity  undertaking. 
In  the  course  of  the  inquiry  the  Inspector  said  he  was  glad  to 
notice  that  the  Corporation  was  placing  the  profits  from  the  elec- 
tricity undertaking  to  the  reserve  fund. 

Stirling. —  The  surplus  in  the  Corporation  electric 
lighting  department  for  the  year  amounted  to  £526.  This  sum  it 
has  been  agreed  to  add  to  the  reserve  fund,  which  now  amounts  to 
£1,815. 

The  County  Council  has  consented  to  the  T.C.  supplying  elec- 
tricity for  purposes  other  than  power  in  the  Park  Place  district. 

San  Domingo. — A  contract  has  been  signed  by  the 
magistrate  of  the  city  of  San  Domingo  and  the  banker  S.  Michelena 
for  the  formation  of  an  electricity  company,  styled  the  Electra 
Dominica.  The  share  capital  of  the  company  is  fixed  at  $160,000, 
$60,000  of  which  will  be  subscribed  by  the  city.  The  company  con- 
templates building  a  central  station,  and  to  supply  current  for  street 
lighting,  private  consumption  and  industrial  purposes.  The 
contract  is  for  a  period  of  50  years,  when  the  entire  plant  becomes 
the  property  of  the  municipality. — Elek  v.  Masch. 

Tunbridge   Wells.— The  accounts  of    the    electricity 

department  for  the  year  ended  March  last,  show  a  total  revenue 
of  £14,867  and  £6,793  carried  to  the  net  revenue  account.  Loan 
contributions,  interest,  k.c.,  absorbed  £5,954,  and  the  balance  of 
£839  was  placed  to  the  appropriation  account — the  reserve  fund 
(amounting  to  £6,097)  benefiting  to  a  small  extent.  During  the 
year  1,21.5,330  units  were  generated,  and  896,143  sold,  including 
247,(100  estimated  as  being  supplied  to  public  lamps. 

Whitchurch  (Cardift*).— The  electric  light  undertaking 
had  a  deficiency  of  £419  only,  as  the  result  of  the  first  year's 
working. 

Yarmoulli. — The  gross  trading  profit  on  the  undertaking 
for  the  year  ended  March  31  st  last  amounted  to  £9,191.  Of  this 
amount  £702  was  written  off  the  cost  of  new  meters,  transformerB 
and  other  Vorks,'  inchidlfip  part  cost  of  altering  the  8y.qtem  of 
public  Btreefc  lighting,  which  is  being  ohafgcd  to  fevenue  :  £7,8ft8 
applied  to  interest,  sinking  fund,  tebfttfes  and  dlHcotints,  and  £5SD 
adcled  to  AJ)|ifbpi*{ati6n  A(5<Jbuni. 


TRAMWAY  and  RAILWAY  NOTES. 


Ardsley  (East  and  West). — At  a  recent  Council  meet- 
ing it  was  resolved  to  urge  on  the  Wakefield  Corporation  that  the 
three  authorities,  namely,  Wakefield,  Ardsley  and  Stanley,  who 
were  successful  in  opposing  the  application  of  the  Wakefield  and 
District  Light  Railway  Co.  (part  of  the  West  Yorkshire  Light  Rail- 
way Co.)  for  permission  to  drop  the  Ardsley  and  Stanley  exten- 
sions, should  now  take  steps  to  hurry  the  Light  Railway  Co.  on 
with  the  scheme. 

Continental  Notes. — Austria.— The  Austrian  Ministry 
of  Railways  has  just  granted  a  concession  for  the  construction  of 
an  express  electric  railway  from  Vienna  to  Brunn,  a  distance 
of  210  km.,  which  is  planned  to  be  covered  at  the  speed 
of  120  km.  an  hour.  The  line  is  mainly  for  express  passenger 
traflBc — goods  and  ordinary  traffic  being  separately  catered  for.  The 
trains  will  consist  of  an  engine  and  two  passenger  coaches,  carrying 
50  passengers  each.  Current  will  be  drawn  from  the  Vienna  Central 
municipal  power  house.  The  cost  of  the  line  is  put  at  28,000,000 
kronen. 

Portugal. — A  Renter  message  to  the  Financial  Times,  referring 
to  the  strike  on  the  British-owned  tramways  of  the  Lisbon  Electric 
Tramways  Co.,  which  has  now  been  in  progress  since  May  29th, 
shows  that  the  strike  has  become  largely  influenced  by  political 
considerations.  Incitement  to  riot  and  intimidation  culminated 
recently  in  an  attack  on  the  British  staff,  in  which  we  gather  that 
the  manager  and  one  employe  were  injured  by  stones  thrown.  The 
manager,  it  may  be  recalled,  is  Mr.  A.  S.  Giles,  formerly  electrical 
engineer  at  Blackburn.  The  Times,  in  referring  to  the  matter,  says 
that,  since  F'riday,  a  number  of  bombs  have  been  thrown,  resulting 
in  death  and  injuries,  and  that  many  arrests  have  been  made. 

Spain. — A  serious  tramway  accident  occurred  in  Madrid  last 
week,  when  an  electric  car  hauling  a  trailer  was  derailed  on  a  curve, 
the  leading  car  running  into  a  shop  and  the  following  one  being 
overturned.     About  20  people  were  injured  seriously. 

Holland. — According  to  the  Xievue  Jioiierdamsche  Covra'ttt, 
application  has  been  made  to  the  Amsterdam  municipal  authorities 
for  powers  to  construct  a  further  three  sections  of  electric  tramway 
in  that  city.  It  is  also  proposed  to  take  this  opportunity  of  increas- 
ing the  Amsterdam  tramways  rolling  stock  by  the  purchase  of  50 
new  electric  tramcars,  37  of  which  would  be  required  for  the  above- 
mentioned  extensions.  The  cost  of  these  50  cars  is  estimated  at 
£41,666. 

Italy. — A  concession  has  been  granted  to  the  Neapolitan  Tram- 
way Co.,  authorising  the  construction  of  an  electric  tramway  line 
from  the  Piazza  Santa  Caterina  to  Chiaia,  through  the  Margherita 
Park,  and  thence  from  the  Via  Tasso  to  Vomero. — Board  of  Trade 
Journal. 

Croydon. — The  financial  result  of  the  working  of  the 
tramways  undertaking  up  to  March  31st  last,  according  to  the 
ijramway  manager's  report,  was  a  credit  balance  of  £32,780.  The 
total  trafiBc  receipts  amounted  to  £92,539,  and  other  receipts  to 
£1,8!)1,  while  working  expenses  came  to  £61,649.  The  total  gross 
balance,  with  bank  interest  and  income-tax  on  stock,  was  £33,587, 
After  deducting  interest  on  capital  (£8,046),  contribution  to 
sinking  fund  (£7,428),  and  income-tax  (£808),  there  was  a  total 
net  balance  of  £17.,304,  which  is  to  be  disposed  of  by  contributing 
£8,000  in  aid  of  the  rates  and  £9,304  to  the  renewals  fund.  The 
gross  balance  is  equal  to  11 79  per  cent,  of  the  capital  outlay,  and 
the  net  balance  to  607  per  cent.  Compared  with  1910-11,  the 
traflBc  receipts  increased  by  £6,732,  or  784  per  cent.  ;  miles  run 
increased  by  184,890,  or  8'14  per  cent.  ;  passengers  carried  by 
1,372,654,  or  704  per  cent.  Working  expenses  bad  decreased  by 
£2,141,  or  3"36  percent.  The  percentage  of  working  expenses  to 
traflBc  receipts  was  66'62  per  cent.,  or  a  decrease  of  7"73.  The  gross 
balance  had  increased  by  3781  per  cent.,  and  the  net  balance  by 
104'56  per  cent.,  or  £8,84.1.  The  number  of  passengers  carried  in 
the  year  was  20,849,230,  an  increase  of  1,372,654.  Through- 
running  arrangements  between  the  Corporation  and  the  South 
Metropolitan  Tramways  Co.  over  the  combined  lines  from  West 
Croydon  to  Penge  and  the  Crystal  Palace,  which  had  been  in  opera- 
tion during  the  year,  had  resulted  in  the  Corporation  receiving  the 
sum  of  £2,903,  the  difference  in  fares  collected  by  both  parties,  the 
company  having  been  paid  £994  for  the  excess  mileage  run.  There 
had  been  a  decrease  in  the  number  of  through-booking  tickets 
issued  by  the  Corporation  and  the  L.C.C,  amounting  to  3.")6,248, 
but  the  receipts  on  the  Norbury  route  had  increased,  compared  with 
1910-11  by  £3,114.  Since  the  L.C.C.  tramway  extension  from 
Streatham  Hill  to  Norbury  was  opened,  the  receipts  on  the 
Norbury  route,  states  the  tramway  manager,  had  increased  by  no 
less  than  £16,438. 

Finehley. — The  Middlesex  C.C.  is  to  be  asked  to  carry 
out  the  work  of  removing  and  reinstating  the  tramway  centre 
poles  in  the  Great  North  Road,  at  a  cost  of  £3,587.  made  up  as 
follows  : — Alteration  to  street  lighting,  £900 :  alteration  to 
ventilation  shafts,  £212  ;  new  pole,  £10  ;  road  works,  £96  ;  altera- 
tions by  the  Metropolitan  Tramways  Co,  £2,354:  painting,  £15. 
It  is  also  agreed  that  the  County  Council  be  asked  to  continue  the 
present  arrangement  with  the  Metropolitan  Electric  Tramways  Co. 
for  all-night  lighting  at  10s.  per  pole  per  annum. 

fiatesliead, — The  Gntcshcad  and  District  Tramway  Co. 
formally  inaugurated  on  the  2oth  inst.  the  service  of  P.A.Y.E. 
cars  ^h  two  routes,  toBettsham  ttpd  Saltwell.  _  These  are  the,  first 
cars   of    the  fcfeind    to    be  .lised    iiij  Europe.     The  {jromblefs  of  the 
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ByHtem  claim  that  their  cars  make  for  tlie  proviBion  of  a  I»etter 
Bcrvico  with  greater  Hafety,  comfort,  and  convenience  to  ftasHcnjfern, 
as  thoHB  leavin^r  the  cars  are  not  brou{jht  into  contact  with  enterinff 
travellerB.  The  Mayor  and  Mayoress  of  Gatefhead  (Alderman  and 
Mrs.  W.  J.  Costelloe)  formally  inaugurated  the  pystem.  the  Mayor 
cnnpratulating  the  company  on  its  enterprise.  Mr.  L.  C.  Iluppert. 
raanaainp  director  of  the  International  Pay-as- You-Enter  Co.,  naid 
the  company  he  represented  had  worked  the  system  KnccessfuUy 
in  i;W  different  cities,  and  had  now  in  operation  more  than  ir.,00O 
cars,  and  wherever  introduced  they  had  proved  a  benefit  to  the 
public  and  an  advantsfje  to  the  operatLn;»  company.  The  idea 
emanated  from  the  brain  of  a  Scotsman,  and  if  there  was  prejudice 
in  the  minds  of  some  people  with  repard  to  American  methods,  the 
company  claimed  that  they  had  something  which  was  meritorious, 
and  Gateshead  would  be  known  as  the  first  progressive  town  to 
inaugurate  that  system  of  tramway  operation. 

Glasg'OW, — The  official  balance-sheet  and  accounts  of  the 
year's  working  of  the  T.C.  tramways  department  has  just  been 
ipKued,  and  the  figures  in  the  principal  items  of  income  and  expen- 
diture are  exactly  those  which  were  published  in  last  week's  issue 
of  the  Review,  the  surplus  being  £52,067,  against  £6K,678  a  year  ago. 
Some  interesting  details  are  provided,  it  being  pointed  out  that  the 
gross  revenue  for  the  year  showed  an  increase  of  £47.914,  compared 
with  that  of  the  previous  year,  and  the  average  traffic  revenue  per 
car-mile  had  been  increased  from  10'461d.  to  10'561d.  The  working 
expenses  showed  an  increase  of  C49,4(;i,  equal  to"i:{7d.  per  car-mile. 
The  increase  in  the  revenue  was  due  to  the  Exhibition  traffic,  the 
prosperous  state  of  trade,  and  to  the  comparatively  mild  weather 
throughout  the  winter  months.  The  increase  in  the  working 
expenses  was  chiefly  in  wages,  which  alone  accounted  for  £28..'i;{8  ; 
the  third-party  risk  showed  an  increase  of  £9,821.  It  would  be 
observed  that  the  power  expenses  show  a  considerable  increase  over 
those  of  the  preceding  year.  This  increase  was  due  to  the  coal 
strike  in  the  Spring.  The  net  amount  of  borro\^ing  powers  as  at 
May  31st  amounted  to  £2,495,2:56,  but  this  had  been  exceeded  by 
£51.686;  additional  borrowing  powers  to  the  extent  of  £191.498 
were  applied  for  in  the  Corporation  provisional  order  of  1912.  Oh 
capital  account  the  amount  expended  up  to  May  Slst,  1912,  was 
£3,532,785,  while  the  balance  of  tramway  debt,  owing  to  the 
common  good,  now  amounted  to  £2,546.923.  The  reeerve  fund 
stood  at  £1,921  361,  and  the  net  capital  liabilities  of  the  under- 
taking amounted  to  £()25,562.  The  only  extension  during  the  year 
was  one  of  l."')4  yd.,  but  three  new  sidings  had  been  erected,  and  the 
total  length  of  track  in  operation  (measured  as  single  track)  was 
197  miles,  exclusive  of  depot  connections,  crossings,  sidings,  ^;c. 
The  cars  in  stock  numbered  808,- of  which  673  were  top-covered, 
while  100  of  the  converted  horse-cars  were  to  be  replaced  with  new 
cars  of  the  latest  type,  besides  which  50  additional  cars  are  to  be 
constructed. 

For  years  past  the  Corporation  has  been  in  negotiation  with  the 
burgh  of  Clydebank  for  the  erection  of  bridges  capable  of  carrying 
tramway  traffic  over  the  canal  within  the  latter  jurisdiction,  and  at 
which  the  Glasgow  system  meets  that  of  the  Dumbartonshire 
company — the  only  hiatus  being  that  caused  by  the  bridges. 
Clydebank  T.C.  has  approved  of  a  proposal  of  the  Glasgow  Com- 
mittee that  the  latter  Corporation  should  pay  a  sum  of  £11,000 
towards  the  construction  of  such  bridges,  the  Clydebank  authorities 
to  meet  any  expenditure  in  excess, 

Lincoln. — The  accounts  of  the  Corporation  (O.li  surface 
contact)  Tramways  for  the  year  just  closed  show  (for  the  first  time 
since  the  electrification)  a  credit  balance  of  £140.  The  working 
costs  amounted  to  6'05d.  per  car-mile  on  the  small  mileage  of 
161,897  ;  and  the  revenue  was  9  92d.  per  car-mile.  The  Car-mileage, 
it  may  be  mentioned,  is  the  smallest  of  any  municipal  tramway  in 
the  kingdom. 

London. — L.O.C. — The  report  of  the  Highways  Committee 
on  the  year's  woiking  of  the  Council's  tramway  undertaking  shows 
that  the  system  extended  over  1461  street  miles,  including  13J  mile 
of  horse  tramways.  The  total  capital  expended  on  the  undertaking 
was  £12,193,648  and  the  debt  outstanding  £9,668,250.  The  income 
during  the  year  amounted  to  £2,356,181  and  the  working  expenses 
to  £1,421,968,  leaving  a  surplus  of  £934,212  (the  horse  lines  pro- 
duced a  deficit  of  £11,966).  Debt  charges  amounted  to  £703,529, 
and  with  other  charges  made  the  total  to  be  deducted  £711,509, 
leaving  a  surplus  of  £222,703.  From  the  latter  the  renewals 
fund  benefited  to  the  extent  of  £135,641  (rid.  per  cm.)  and  the 
balance  of  £84,561  was  transferred  to  the  general  reserve  fund,  and 
compares  with  £103,198  so  transferred  in  the  previous  year.  The 
renewals  fund  now  amounts  to  £654,844  and  the  general  reserve  to 
£265,558.  Due  to  the  increased  rating  of  the  permanent  way  by 
local  authorities,  the  operating  expenses  for  electric  traction 
increased  from  6'48d.  per  cm.  in  1910-11  to  6(;3d.  per  cm.  in 
1911-12.  A  total  of  533.440.235  passengers  were  carried  and 
50,457,812  car-miles  were  run. 

The  Committee  estimates  that  the  working  of  the  tramways  during 
1912-13  will  result  in  a  gross  surplus  of  £955,105.  and  after  deduct- 
ing debt  charges  will  leave  a  net  surplus  of  £200,105  from  which 
it  would  be  possible  to  place  £143,407  to  renewals  and  £56,698  to 
reserve.  The  Committee  draws  attention  to  the  large  contributions 
of  the  tramways  to  the  rates  and  to  street  improvements,  and  points 
out  the  necessity  of  exercising  the  utmost  caution  in  dealing  with 
proposals  which  might  adversely  affect  either  the  revenue  or  the 
expenses  of  the  tramways  undertaking.  The  report  also  discusses 
the  question  of  omnibus  ccmpetition  at  great  length,  pointing  out 
the  tact  that  omnibus  companies  are  practically  able  to  pick  their 
routes  and  traffic,   while  they   pay  no  rates  for  the   roads   used, 

Erovide  no  all-night  service,  and  have  no  xrorkmcn's  fares — the 
itter.alotie  in  the  ease  of  thfe  ttawi^nts  ti^ttigr  eSUhiatt'd  at  a  lots  bt 
£7,000  a  fear. 


According    to    the    J/mlii    .\itr>.    ne^'Miatior;?   are   ktiii 
bfjtwcen  the  Omnibus  Co.  and  the  Council  with  a  view  to  ar. 
an  amicable  working  a^eement  as  to  fares  and  tXMga. 

INIoreonihf. — In  moving  the  adoption  of  the  Tram- 
way C'lnmittees  minutes  at  the  meetinjf  of  the  T.C,  Al  '  '  - 
Brown  ftated  that  after  making  inquiries  at  p*ver»l  pl;i 
Committee  had  come  to  the  concluficn  that  it  would  be  h.  ■.. 
policy  to  is-ue  yearly  tickets.  With  regard  U)  the  Irrttlancf--;.*  •  ■  r 
the  undertaking,  the  total  inccme  for  the  year  1911-12  wan  £9."*.':^, 
and  the  working  expenses  £.'j,884.  leaving  a  gro»8 profit  of  £:5.20X. 
With  the  addition  of  bank  interest,  there  was  a  'um  of  £3,278  to 
be  disposed  of.  Of  this  amount  £l.r'(»2  was  abporbe-d  by  interest 
and  sinking  fund,  leaving  a  net  profit  of  £1,776,  of  which  £l/'00 
was  devoted  to  the  relief  of  the  rates  and  the  balance  carried  to 
renewals  fund,  which  now  stood  at  £1,116. 

Mountsorre J. — The  ratepayers  of  this  parish  have  peti- 
tioned Leicester  T.C.  urging  the  Corpora* ion  to  consider  the  ques- 
tion of  a  railless  traction  service  for  the  dlEtrict. 

Newcastle-on-Tjne. — The  Tramways  Committee  of  the 
Corporation  has  decided  to  link  up  the  routes  between  Chillingham 
Road  and  Shields  Road,  at  an  estimated  cost  of  £6, WO. 

West  Ilartlf  poo). — The  T.C.  has  decided  to  enter  into 
an  agreement  with  the  Uartlepools  Tramways  Co.  to  purchase  the 
Seaton  Carew  section  and  that  part  of  the  Hartlepool  section  of 
the  system  within  the  borough  of  West  Hartlepool,  and  to  obtain 
a  lease  of  the  lines  within  the  borough  of  Hartlepool,  assuming  the 
latter  (Corporation  does  not  exercise  its  option  to  lea.-^e  the  latter 
portion.  It  is  stated  that  the  purchase  price  of  the  Seaton  Carew 
section,  and  the  portion  of  the  Ilarthpool  section,  is  between 
£44.000  and  £15  000.  When  this  agreement  is  effected  the  West 
Hartlepool  Corporation  will  be  the  owners  or  lessees  of  the  whole 
of  the  tramway  (-ystem  in  the  two  boroughs. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Germany. — The  Swedish  long-distance  miirophcnes  have 
proved  so  fuccessful  that  telephonic  communication  between  Berlin 
and  Stcckholm  will  shortly  be  opened  to  the  publ'c.  and  it  is  hoped 
that  this  improvement  will  eventually  enable  communication  to  be 
established  between  Berlin  and  London. 

Marconi  Patents  in  Anierifa.— The  Marconi  Wireless 

Telegraph  Co.  has  received  infoimation  from  New  York  that  the 
Boston  Court  of  Appeals  has  delivered  judgment  against  the 
National  Electric  Signalling  Co.,  with  costs.  This  judgment  allows 
of  the  immediate  transfer  of  the  title  of  the  assets  of  the  United 
Wireless  Telegraph  Co.  to  the  Marconi  Co.,  and  it  is  expected  that 
the  arrangements  for  the  passing  of  title  will  shortly  be  completed. 

Press  Telegrams. — The  Postmt\stcr-General  recently 
stated  that  the  loss  incurred  by  the  Post  Office  on  Press  telegrams 
in  each  of  the  years  r.'07-8  and  1908-9  was  about  £205.000.  Later 
figures  are  not  available  at  present. 

Radio-Telegrapliic  fonference.— At  the  first  business 

meeting  of  the  Conference  it  was  annourced  that  the  British 
Empire,  Italy  and  Japan  had  accepted  the  principle  that  all 
messages,  and  not  only  those  relating  to  cases  of  distress,  must  be 
accepted  by  ships  from  other  ships,  no  matter  what  system  of  wire- 
less telegraphy  was  em  ployed. 3 

Votes  have  been  allotted  to  the  five  principal  Colonial  pcssessiona 
of  the  British  Empire,  in  addition  to  the  vote  of  the  United  King- 
dom ;  the  Colonies  and  dependencies  of  other  countries  have  also 
been  accorded  votes. 

According  to  figures  put  forward  by  the  German  delegation,  926 
ships  (apart  from  wan  hips)  have  been  equipped  for  wirelefs  tele- 
graphy, and  there  are  155  coast  stations  oj  en  lor  public  service.  The 
total  number  of  ships  equipped  is  no  less  than  1,577,  and  the  total 
number  of  coast  stations,  286. 

SJifDallinjt;  to  Trains. — A  deraonsti-ation  of  the  Von 
Kramer  system  of  ccmmunicating  with  trairs  in  motion  is  to  take 
place  at  Stratford-on-Avon  today. 

Iteplv-paid  Telesframs.— Firm  .luly  1st  the  period  of 

validity  of  reply-paid  vouchers  issued  for  inland  telegrams  is 
extended  to  12  months. 

Wireless  Telegraphy. — According  to  the  ninth  supple- 
ment of  the  Inirrnntlonalrn  Vrr:eickni.i  der  FMnh'vxtationrM,  on 
March  15lh  last,  the  following  new  wireless  stations  were  in  opera- 
tion : — Among  const  stations — the  station  at  Colombo  in  Ceylon  : 
that  at  Athens,  and  those  at  Aranjue/  and  V'go— all  on  the 
M.irconi  system  ;  besides  the  Ingo  Rodio  and  Spifzliergen  stations, 
on  the  Telefnnken  system.  All  these  stations  work  with  a  normal 
wave-length  of  600  metres,  and  are  optn  to  public  trsffic— /f.  /. 
Srhtrarlmfromfrrfinifi. 

The  Lircrpdol  and  North  Wales  Strntnshir  Co.  is  installing 
wireless  plants  in  all  its  boats. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Western  Australia. — July  31st.  Post- 
master-General's Dept.  Telegraph  and  telephone  material.  See 
"OflBcial  Notices"  June  21st. 

New  South  Wales. — Augfust  28th.  Common  battery  and  auto- 
matic switchboards,  for  Newton,  Glebe  and  Balmain,  for  the  Post- 
master-General's department.     See  "Official  Notices"  to-day. 

South  Australia.— October  1st.  Telephone  switchboards  at 
TJnley,  Adelaide,  for  the  Postmaster-General's  department.  See 
"Official  Notices  "  to-day. 

October  1st.  —  Telephone  switchboards  at  Norwood,  for  the 
P.M.G.'s  department.     See  "Official  Notices  "  to-day. 

October  22nd. — Telephone  switchboard  at  Port  Adelaide,  for  the 
P.M.G.'s  Department.    See  "  Official  Notices  "  to-day. 

Victoria.- -October  22nd.  Fourteen  sections  of  common  battery 
multiple  switchboard,  for  the  P.M.G.'s  department.  See  'Official 
Notices"  to-day 

Barlborou^h  (near  Chesterfield).  —  Construction  of 

tramway,  railway  siding,  &c.     Mr,  C.  Robinson,  Westfield  Lodge, 
Barlborough. 

Birkenhead. — .luly  8tli.  Two  750-k\v.  mixed-pressure 
steam  turbines  and  d.c.  generators,  with  condensing  plant,  &c.,  and 
nine  superheaters  and  interconnecting  steam  pipes,  for  the  Corpora- 
tion.    See  "  Official  Notices  "  June  21st. 

Bradford. — June  29th.  Tramcar  equipments,  trucks, 
timber  and  car  fittings,  for  the  Corporation.  See  "Official  Notices" 
June  14th. 

Bridgend. — July  9tli.  325-kw.  steam  engine,  alternator, 
and  accessories,  for  the  U.D.C.     See  "  Official  Notices  "  to-day. 

Bury. — Motor  tower  wagon,  for  the  T.C.  General 
Manager,  Tramway  Offices,  Market  Place. 

Chichester. — Cables,  for  the  Chichester  Electric  Light 
and  Power  Co,     See  "Official  Notices"  to-day. 

Derby.  —  Steam  coal,  for  the  Corporation  electricity 
works.     Borough  Electrical  Engineer,  Full  Street. 

Dewsbury. — July  4th.  One  1,000-kw.  turbine,  two 
500-KW.  D.c.  generators,  and  jet  condensing  plant  for  the  T.C.  See 
"Official  Notices"  June  14th. 

Dundalk. — July  8th.    Materials  and  stores  for  the  U.D.C. 

Electricity  Department.     See  "  Official  Notices"  to-day. 

London.  —  Islington.  —  July  2-lth.  One  3,000-kw. 
steam  turbine  alternator,  with  exciter,  condensing  plant,  switch- 
gear,  piping,  &c.,  for  the  B.C.     See  "Official  Notices"  June  14th. 

Stepnet. — July  1st.  The  Electricity  Supply  Committee  is  invit- 
ing tenders  for  meters,  demand  indicators,  time-switches  and 
carbons.     See  "  Official  Notices  "  June  14th. 

L.C.C. — July  2nd.  Electrical  installation  at  the  Old  Kent  Road 
special  school  and  divisional  offices.     See  "  Official  Notices  "  June 

2l8t. 

July  22nd.— The  Howard  Smith  Co.,  3S.  Cornhill,  London,  E.C.. 
are  inviting  tenders  for  the  following  :— One  350-KW.  Bateau 
mixed  pressure  turbine  ;  one  .S60-KW.  three-phase  alternator ;  one 
surface  condensing  plant,  together  with  electricalJy-driven  pumps  ; 
two  80  ft.  X  8  ft.  :5  in.  Lancashire  boilers.  Specifications  and  forms 
of  tender  on  application. 

Manchester. — June  28th.  Traction  feeder  cables  and 
two  years'  supply  of  transformers,  D.c.  and  a  c.  motor  starting 
switches,  time  switches  and  clock-controlled  circuit-breakers,  d.c. 
and  a.c.  motors,  and  meters,  for  the  Corporation.  See  "Official 
Notices"  June  14th. 

July  9tb. —  Corporation  Tramways.  («)  Tramcar  trucks  :  and  {h") 
Motors  and  controllers  for  tramcars.  Mr.  J.  M.  McElroy,  general 
manager,  5.5,  Piccadilly,  Manchester. 

Keatb. — July  4th.  Overhead  and  underground  high- 
tension  cables  and  transformer  pillars,  for  the  R  D.C.  See  "  Official 
Notices"  June  2l8t. 

Newcastle-upon-Tyne. — June  28th.  Nine-ton  electri- 
cally-driven crane  for  the  Tyne  Improvement  Commission.  See 
last  issue. 

Rotherham. —  .luly  8th.  (a)  Tramway  stores  and 
materials  for  a  year  for  the  T.C,  and  (?>")  Electricity  meters. 
(«)  Tramways  manager  :  ib)  Borough  electrical  engiiieer. 

July  sth. — Smudge  or  pea  nut.?  for  a  year  for  the  Corporation 
electricity  works  ;  Borough  Electrical  Engineer. 

Saltbrd. — July  25th.  Electric  light,  telephone  and  fire 
alarm  installations  at  the  I^nion  Infirmary,  Hope,  Pendleton,  for 
the  B.G,     See  "  Official  Notices  "  to-day. 

Sontli  Africa. — PiKTKRMARiTZBURr;. — July  29th.     One 

steam  turbine  with  tandem  generators,  switchboard  and  cofidensing 
la'nt  for  the  Corporiation. — Sovfli  African  Miinnt/  Journal, 


Spain. — July  2nd.  The  municipal  authorities  of  Ovildo 
are  inviting  tenders  for  the  concession  for  the  electric  lighting  of 
the  town  during  a  period  of  10  years. 

July  3rd. — The  municipal  authorities  of  Cartagena  (province  of 
Murcia)  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  20  years. 

Stoke-on-Trent. — Coal  and  slack  for  a  year,  for  the  four 
electricity  works  of  the  T.C.  Chief  Electrical  Engineer,  St.  Peter's 
Chambers,  Glebe  Street,  Stoke. 

Weymouth. — July  1st.  Small  steam  coal,  for  the  Cor- 
poration electricity  works.     Mr.  H.  k.  Hwxtable,  Town  Cle^k. 

Worksop. — July  3rd.  Batteiy  switchboard  and  cut-iron 
exhaust  pipes,  for  the  U.D.C.     See  "Official  Notices"  June  14tb. 


CLOSED. 

Ashford  (Rent). — The  South-Eastem  and  Chatham 
Railway  Co.  has  accepted  the  tender  of  Messrs.  Tyler  &  Freeman  for 
the  electrical  equipment  of  the  railway  works  at  Ashford. 

Belgium. — Eight  concerns  —  one  Belgian,  six  German 
and  one  Austrian — submitted  tenders  last  week  for  the  supply  and 
laying  of  telephone  cables  in  the  Courtrai  district,  the  lowest  being 
that  of  the  Societe  des  Ateliers  de  Constructions  Electriques,  of 
Charleroi. 

Brighton. — The  T.C.  has  accepted  the  tender  of  Messrs. 
VV.  Cory  &  Son,  Ltd.,  for  from  20,000  to  24,000  tons  of  washed  nuts, 
for  Southwick  power  station,  at  15s.  9d.  per  ton. 

Epsom. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 
Pritchetts  &  Gold,  to  maintain  the  storage  battery  at  the  electriciy 
works  for  lU  years,  at  £80-a  year. 

Erith. — For  the  supply  of  1,200  yd.  of  -075  sq.  in  cable 

and  650  yd.  of  '100  sq.  in.  cable,  the  U.D.C.  received  the  following 

tenders  : — 

Callender's  Cable  and  Construction  Co.,  Ltd.     (accepted)  £382  and  £268 

Western  Electric  Co 891  „        259 

Henley's  Telegraph  Works  Co.,  Ltd 389  „        S;68 

Siemens  Bros 3P9  „       259 

Johnson  &  Phillips,  Ltd 387  „        257 

Glasgow.  —  The     Tramways     Committee     recommends 

acceptance  of  the  following  tenders  : — 

Piping  and  valves  for  turbo-alternator  for  Pinkston.— Babcock  &  Wilcox. 
CtntroUers.— British  Thomson-Houston  Co.,  Ltd. 
Block  tin.— T.  B.  Campbell  &  Son,  Ltd. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

Abmibalty,  Coktract  Dett. 
X-ray  apparatus.— Henry  W.  Cox  &  Co.,  L'd. 

Wab  Oipice. 
Electric  cable. -British  Insulated  &  Helsby  Cables,  Ltd.,  Hooper's  Tele- 
graph and  India-Rubber  Works,  Ltd.,  London  Electric  Wire  Co.  and 
Smiths,  Ltd.,  and  Siemens  Bros.  &  Co.,  Ltd. 
Installation  of   electric  light,  Central  Flying  School,  Salisbury  Plain.— 
Foote  &  Milne,  Ltd. 

India  Office,  Siobe  Dept. 
Insulators. — Bullers,  Ltd. 
Motors. — Electromotors,  Ltd.,  Lancashire  Dynamo  and  Motor  Co. 

Cbown  Agents  •■or  the  Colonies. 
"  Lux  "  cells. — Chloride  Electrical  Storage  Co..  Ltd. 
Telegraph  poles  —Siemens  Bros.  &  Co.,  l-.td. 

Genebal  Post  Offjib. 
Telephonic    apparatus.— British    Insulated    &    HfUby    Cables,     Lid.,    C. 

Macintosh  A-  Co  ,  Ltd.,    Peel-Conner   Telephone    Works,    Ltd.,  and 

Siemens  Bros.  &  Co.,  Ltd. 
Telephonic   cables.  -Callender's    Cable    &    Construction   Co.,    Ltd.,   and 

Johnson  &  Phillips,  Ltd. 
Dry  cells.— Siemens  Bros.  &  Co.,  Ltd. 
In  ulator  spindles.— T.  W.  Lench,  Ltd. 

Two  electric  lifts  at  Eastbourne  new  Post  Office. — R.  Waygood  &  Co.,  Ltd. 
Telephone    exchange    equipment,    Pontypridd.— Peel-Conner    Telephone 

Works,  Ltd. 

Hull. — The  V>.  of  0.  has  accepted  the  tender  of  the  City 
Electrical  Installation  Co.  for  the  supply  of  electric  requirements 
for  six  months. 

Llandatt'  and  Binas  Fo\»is. — The  Council  has  accepted 
the  tender  of  Messrs.  Ellis  \  Ward  for  the  construction  of  an  over- 
head line  at  Whitchurch,  at  £229. 

London. — L.C.C. — The  Highways  Committee  received 
the  following  tenders  for  7,000  gallons  of  machinery  oil  for  use  at 
the  Greenwich  generating  station  : 

Per  ton. 

Vacuum  Oil  Co.,  Ltd £B    6    Q 

Cbarleo  Prica  C  Co (recommended)     8  12    6 

stern  Sonneborn  Oil  Cc.,  Ltd 9    5    0 

Matthew  Wells  &  Co 10    0    0 

Price's  Patent  Candle  Co.,  Ltd 10    5    0 

W.  B.  Dick  &  Co.,  Ltd 11  10    0 

Spurrier,  Glazebrook  &  Co.,  Ltd 11  10    0 

C.  C.  Wakefield  *  Co 19    0    0 

Snowdon,  Sons  &  Co  ,  Ltd 12  10    0 

John  A.  Bremner  &  Co 13  10    0 
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With  the  exception  of  the  contractorB  for  last  year  (Matthew 
Wells  k  Co.),  each  of  the  firms  forwarded  samples  of  oil  to  the 
chemist  for  analysis.  The  Committee  say  that  they  are  advised 
that  the  sample  of  oil  supplied  by  the  second  lowest  tenderer  is 
better  suited  to  the  Council  s  particular  purpose  than  that  supplied 
by  the  lowest  tenderer. 

The  Main  Drainage  Committee  received  the  following  tenders  for 

three  pas  engines,  required   for  completing  the  equipment  of  the 

Falcon  Brook  pumping  station  : — 

Campbell  Gas  Ernlne  Co..  Ltd (recommended)  £5,680 

Hwiss  Lccoinotive  arc!  Machine  Works,  Winterthur       ..     6,818 

Browett,  Lindley  \'  Co.,  I^td 8,524 

British  Wesiinghoase  Electric  and  Manufacturing  Co.  . .     9,6^ 
„  ,,  ,,  (alternative)    6,150 

llAMMEKSJiiTH. — It  is  proposed  to  alter  the  crane  at  the  Chan- 
cellor's Wharf  and  to  attach  to  it  one  of  Priestman's  grabs  to  enable 
the  Electricity  Department  to  deal  more  expeditiously  with  the 
handling  of  coal  delivered  at  the  wharf  for  use  at  the  electricity 
works.    The  cost  will  be  £  120  10s. 

Poi'LAH.— The  B.C.  has  accepted  the  tender  of  Mes3rp.  (i.kJ.  Weir 
for  the  provision  of  a  steam-driven  boiler  feed  pump,  with  a 
speed  of  i'>,200  K.i'..M.,  at  the  generating  station.  Other  tenders 
received  were  : — 

A.E.G.  Electrical  Co ^6230 

W.  H.  Allen,  Son  A:  Co ..         ..247 

Belliss  *  Morcom        250 

British  Electiical  Plant  Co.  2T7 

....  (alternative)    326 

British  Westinghouse  Co.,  litd 320 

Briti.eh  Thoiiison-Houston  Co.                  . .  322 

Jens  Orten  Boving 3C5 

The  following  tenders  were  also  received  for  vertical  pumps,  but 
these,  according  to  the  engineer,  were  not  suitable  : — 

J.  P.  Hall  &  Sons £205 

„  , (alternative)    254 

F.  Friedentlial 240 

Caird  &  Rayner 249 

Storey  *  Sons        bl5 

Stkpxky. — By  the  recently  arranged-for  conversion  into  alter- 
nators of  two  double-current  turbine-driven  sets,  the  Council  is 
enabled  to  dispose  of  the  generators  attached  thereto  and  a  spare 
armature  and  coils.  The  offers  received  for  the  purchase  of  these 
Irom  the  Council  were  as  under  : — 

A.  Brown      J.  G.       C.  Parsons 
and  Sods.    Sneath.      and  Co. 


rORTHCOMING    EVENTS. 


Lot  1.— Two  generators  of  No.  2  turbine 
Lot  2. — Two  generators  of  No.  1  turbine 
One  armature 


£310  £290  £284 

810  290  284 

4v!  40  to 


Total 


One  set  field  coils 


£6b2 

£f8 


£620 
£^5 


£598 
£50 


per  ton 

The  Conditions  of  Sale  anticipate  that  the  first  two  machines  (lot  li  will  be 
released  before  the  end  of  June,  1912,  and  the  second  two  machines,  spare 
armature  and  field  coils  (lot  2)  by  about  the  end  of  August,  and  guard  the 
Council  in  ca.><e  the  work  of  converting  the  two  double-current  turbine-driven 
sets  should  not  be  completed  by  the  contract  time  by  reserving  to  the  Council 
the  righl  to  cancel  lot  2  if  required  for  supply  purposes  during  the  ensuing 
winter. 

•  It  is  proposed  to  accept  the  tender  of  Messrs.  A.  Brown  &  Sons. 

Stoke  Newikgton. — The  B.C.  has  accepted  the  tender  of  Messrs. 

Bruce  Peebles  i*c  Co.,  Ltd.,  at  £1,720,  for  additional  converting  plant 

at  the  Edward's  Lane  tiansformer  station,  required  in  order  to  cope 

with  increasing  demands. 

Korwkll. — The  T.C.  lias  accepte(i  the  tender  of  Messrs. 
Whipp  ct  Bourne  for  four  feeder  panels,  at  £185. 

Pluiioulli. — The  T.C.  has  accepted  the  tender  of  Messrs. 
W.  G.  Heath  l»c  Co.  for  wiring  the  wholesale  meat  market  for  the 
electric  light  and  providing  electric  fans,  at  £68. 

Ro^al   Mail   Steam  Packet  Co. — This  company  has 

again  placed  a  contract  with  Messrs.  Siemens  Bros.  Dynamo  \Vorky, 
Ltd.,  for  the  sole  supply  of  metal-filament  lamps  tor  the  ensuing 
12  months.  The  lamps  to  be  supplied  are  tantalum  drawn-wire 
lamps,  and  they  are  to  be  used  for  all  purposes,  including  ship  and 
office  lighting. 

South  Africa. — The  Department  of  Tosts  and  Telegraphs 
has  accepted  the  tender  of  the  British  General  Electric  Co.  for  lOo 
Edison  Lalande  cells,  and  250  sets  of  renewals  for  ditto,  at  £157. — 
Sovtii  Africini  Mining  Juurnal. 

Southend-on-Sea. — The  E.I^.  Committee  has  accepted 
the  tender  of  Messrs.  S.  Stone  &;  Co.  for  band-sawing,  screw-cutting, 
and  vertical  drilling  machines,  for  the  electricity  works. 

Taunton. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Newtcns,  Ltd.,  for  a  15-h.p.  motor  for  driving  the  induced  draught 
fan,  at  £5(5. 

Trim. — The  contract  for  the  electric  lighting  of  the 
Union  Buildings  has  been  placed  with  Messrs.  F.  Carr  A:  Co..  of 
Belfast  and  Dublin.  The  plant  includes  a  Hornsby  oil  engine, 
accumulators,  kc.  Specifications  were  prepared  by  Mr.  A,  E.  Porte, 
of  Dublin. 

West  Ham. — The  T.C.  has  accepted  the  tender  of  IMessrs. 
E.  Newbald  A;  Co.,  at  £  1 50.  for  the  installation  of  electric  light  at  the 
Education  Offices  extension.  The  following  tenders  have  also  been 
accepted  for  carrying  out  works  at  the  generating  station  : — 
Messrs.  J.  Garret  \  Son,  construction  of  coal  wharf  bunker,  £,<.158  ; 
Messrs.  J.  iV:  E.  Spencer,  supply  of  hot- wells. 

Yarmouth. — ^The  T.C.  has  accepted  the  following  tenders 
for  annual  supplies,  except  where  otherwise  stated  :— 
British  Thomson-Houston  Co.,  Ltd.— Dry  batteries. 
British  Electric  &  Manufacturing  Co.— Lampholders  p,nd  cable. 
Brush  Electrical  Engineering  Co.,  Ltd.— Armature  coils  (three  years). 


Physical  te«l*ty.— Friday,  Jane  S8th.     At  6  p.m.     At  tb«  Imperiftl  CoUece  of 

S'ionce,   Boiith   Kensington.    Pap'-rs  or    '  JI-. stt-resis  Lots  as  sfTected  by 
Previous  Magnetic  History,"  by  on  and  Mf-s«n.   B.  C. 

Clayton  and  A.  E   Power;  "  The  i  ition  of  Hi^h  fr?  i-iency 

Oscillattons  liy  Means  of  an  Indi.   •.    .-.   '     ..  a.  i  '  rdinary  E;  ■  '  by 

Prof.  G.  W.  O.  Howe  and  .Mr.  J.  l>.  I'<  ii-  <:     •   Ic^'.'otric  Hjh-  i,ow 

Frequencies,"  by  Prof.   W.  M.  Tbornf ^n :    and  "  Self-LeoMi^neti-aiiun  of 
Steel,"  by  Messrs.  8.  W.  J.  Smith  and  J.  Guild. 

Tramways  asil  Light  Railways  Attocia'iM.— Friday,  Jane  38tb.    Annaal  CoD^eu 

at  Swansea,  last  day. 

Faraday  Seolfty.-Tuesday,  July  Snd.    At  8  p.m.    At  the  I.E.E.    A'  't^I 

i/K-ctiMg,  followed   by  an   ordinary  meeting.     Papers  on  "  E.'  .ary 

I'ulsation  of  a  Mercury  .Meniscus^"  by  Messrs.  A.  P.  B<.-     '  -^yanti 

W.   C.   McC     Lewis;    and  '"On  the  Variation  of    the  C-  ^  of  .Alu- 
minium .Anode  Films  wiih  Temperature,"  by  Mr.  O.  K.  Ba...   ;^. 

Attoclatren  of   Cnglntirt-in-Charae.— Saturday,  Jaly  26th.    At  7.30  p.m.    .\t  th« 
Ht.  Bride's  Institute,  E.C.     Discussion  on  "  CondenB«r-, :  Their  Constraction 

and  Efficiency." 


NOTES. 


Fatalities. — A  verdict  of  "Accidental  death"  was 
returned  at  an  inquest  on  the  body  of  Harry  Gilli?,  pit  labourer, 
who  was  killed  on  the  11  th  inst.  by  an  electric  coal-cutting 
machine  at  the  WharnclifFe  Silkstone  (  olliery,  Bamsley.  It  was 
stated  that  new  rules  had  been  framed,  whereby  an  earth  wire 
should  have  been  attached  to  the  machine,  but  these  could  not  be 
put  into  operation  for  some  time,  owing  to  its  being  necessary  to 
complete  other  work  in  connection  with  the  new  rules.  A  Govern- 
ment Inspector  of  Electricity  in  Mines  said  that  he  thought  the 
management  of  the  colliery  had  had  ample  time  to  comply  with 
the  new  regulations,  and  if  they  had  done  so  the  accident  woald 
not  have  occurred. 

A  terrible  accident  occurred  at  <  awthome  to  a  lineman  named 
Bell,  in  the  employ  of  the  Yorkshire  Electric  Power  Co.  Three 
linemen  were  engaged  on  the  work  of  increasing  the  capacity  of 
an  overhead  line  (10,000  volts).  The  foreman  received  word  that 
Xo.  1  was  dead,  and  instructed  Bell  to  earth  it.  Bell,  ignoring 
Rule  4  of  the  company's  regulations — that  a  sling  chain  should  be 
first  thrown  over  the  line  before  the  work  of  earthing  the  cable  was 
commenced,  climbed  the  pole,  and  when  standing  on  the  outrigger 
slightly  I  overbalanced,  his  wrist  coming  in  contact  with  the  line, 
which  was  alive,  due  to  some  mistake  in  switching.  Bell  was 
killed  instantly  ;  his  wrist  was  burnt  through,  and  his  hand  fell  to 
the  ground.  His  body  fell  soon  afterwards.  At  the  inquest  a 
verdict  of  "Accidental  death  '"  was  given. 

A  South  African  paper  reports  that  a  young  man  named  Kingston 
was  killed  at  the  New  Eietfontein  Mine  on  June  1st.  He  was 
working  underground,  and  while  sitting  on  a  ledge  in  No.  2  shaft, 
overbalanced  and  seized  a  live  wire  to  prevent  himself  falling  down 
the  shaft.  He  gave  one  piercing  scream  for  help,  and  a  native 
rushed  to  his  rescue.  Kingston  went  out  from  England  eight 
months  ago. 

At  the  tramway  sheds  at  Johannesburg  early  this  month  a  young 
electrician  named  W.  Dunlop  fell  from  the  top  of  a  tramcar.  and 
sustained  injuries  from  which  he  died.  He  had  mounted  the  roof 
in  order  to  "clear"  the  wires.  It  is  thought  that  he  must  have 
reversed  the  pole,  and  then  tripped  on  the  canvas  ridge  on  the  roof 
of  the  car,  with  the  result  that  he  fell  backwards  on  to  the  edge 
of  the  pit  below. 

Smoke  \uisaiice. —  Last  week  the  Kromley  Electric 
Light  and  Power  Cc,  Ltd .  was  summoned  for  black  smoke 
nuisance  in  May.  The  secretary  of  the  company  said  that  they 
had  had  to  use  some  rather  dirty  coal,  owing  to  the  coal  strike. 
An  order  of  prohibition  was  made,  with  ordinary  costs. 

Installation  Contractors  in   Germany. — The  varied 

interests  of  installation  contractors  in  Germany  formed  the  subject 
of  discussion  at  the  tenth  annual  conference  of  the  Verband  der 
Elektrotechnischen  Installations  Firmen.  which  was  held  at  Frank- 
fort-on-Main  on  June  17th  and  18th  in  the  presence  of  representa- 
tives of  other  ^^ierman  electrical  and  engineering  associations  and 
of  delegates  from  friendly  associations  in  Austria  and  Switzerland. 
During  the  course  of  a  sketch  of  the  history  of  the  Verband  since  its 
fonnation  in  1902,  Mr.  CJ.  Montanus,  the  president,  expressed  the 
opinion  that  the  introduction  of  the  tax  on  illuminating  appliances 
had  caused  immense  injury  to  the  installation  branch,  and  business 
in  glow  lamps  had  become  almost  entirely  unprofitable.  Prof. 
Epstein,  who  presented  a  paper  on  the  requirements  demanded  of 
contractors,  states  that  the  large  firms  still  participate  to  a  large 
extent  in  the  orders  and  deliveries  in  the  installation  department. 
The  supply  works  require  special  technical  knowledge  on  the  part 
of  the  installation  firms,  although  it  is  possible  for  the  latter  to  work 
without  coming  into  contlict  with  the  former.  In  any  case,  the 
supply  works  are  able  to  exercise  an  educational  influence  on  the 
contractors  The  relationship  between  contractors  and  manufac- 
turers frequently  suffers  from  the  circumstance  that  the  latter  will 
not  agree  to  a  better  standardisation  of  materials.  Yet  it  is  con- 
sidered that  the  manufacturer  has  a  great  intejest  in  contractors 
becoming  acquainted  with  his  materials  and  machinery  to  a  far- 
reaching  extent.  As  far  as  education  is  concerned,  the  author 
remarks  that  both  technical  and  commercial  skill  are  needed  for 
accurate  and  valuable  work.  The  trade  continuation  schools  are  cer- 
ta'inly  able  to  provide  a  good  finishing  education,  but  young  men  cease 
attending  at  the  age  of  1 S  because  they  are  unable  to  get  away  from 
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•work  for  lonp,  and  they  are  too  tired  for  mental  work  in  the  evening: 
hours.  In  this  respect,  -ways  and  means  must  be  found  for  assuring 
to  young  installation  workers  a  fundamental  and  good  theoretical 
finif-hing  education,  as  well  as  workshop  training.  The  question 
of  education  was  also  discussed  in  a  paper  by  Mr.  Hohnhof,  the 
secretary  of  the  association,  who  contends  that  the  period  for  the 
instruction  of  apprentices  should  be  extended  to  four  years, 
although  it  is  admitted  that  no  prospects  exist  of  this  being  carried 
out  at  present.  Special  courses  by  experts  in  the  installation 
branch  are  held  to  be  desirable.  Efforts  have  been  put  forth  to 
prevent  such  courses  being  operative  for  too  short  a  period,  or  the 
creation  of  bunglers  in  consequence  of  inadequate  finishing  training. 
Trade  schools  for  installation  work  are  desired  in  larger  numbers, 
especially  as  good  results  have  attended  the  new  school  at  Cologne. 
Messrs.  Nolzen  &  Baumann,  who  raised  the  subject  of  the  regula- 
tions of  electricity  supply  works,  state  that  it  has  been  found  that 
the  best  way  to  keep  unsuitable  forces  at  a  distance  and  to  satisfy 
the  requirements  of  the  works  is  by  means  of  a  friendly  under- 
standing between  the  district  branches  of  the  Association  and  the 
works.  A  friendly  reception  is,  however,  not  accorded  to  the 
branches  by  all  supply  works,  particularly  in  the  case  of  private 
works.  It  is  held  that  efforts  should  be  made  to  bring  about  a 
simplification  of  the  conditions  under  which  contractors  are  per- 
mitted to  carry  out  installations  for  connection  to  distributing 
mains.  The  labour  problem  was  also  brought  forward  by  Mr. 
Hohnhof,  who  reports  that  as  a  result  of  the  experience  gained  in 
four  to-wns  where  strikes  took  place  last  year,  new  and  definite 
instructions  have  been  arranged  in  the  case  of  strikes.  Negotiations 
in  respect  of  workmen's  wages  are  in  future  not  to  be  undertaken 
through  the  Metal  Workers'  Union,  but  directly  with  the  workers, 
and  minimum  rates  of  wages  will  not  be  agreed  to.  The  members 
of  the  Association,  on  the  presentation  of  workmen's  demands,  are 
in  all  cases  to  make  a  correct  examination  as  to  whether  the  labour 
and  wage  conditions  are  capable  of  improvement,  and  it  is  considered 
desirable  that  the  negotiations  should  be  made  public  for  general 
enlightenment.  The  question  of  overland  central  stations,  and  the 
monopolistic  endeavours  of  the  manufacturing  industry,  was  raised 
in  a  further  paper,  which,  after  referring  to  the  petitions  addressed 
to  the  Imperial  Government  on  the  subject,  submits  that  the 
results  attending  the  issue  of  Government  instructions  have  been 
satisfactory  on  the  whole.  Nevertheless,  great  improvements  are 
necessary  in  the  matter  of  contract  competitions,  and  it  is 
held  that  the  various  Governments  can  still  do  good  work  in  this 
direction,  in  so  far  as  the  communes  or  the  State  come  into  con- 
sideration. The  final  paper  was  presented  by  Mr.  Knckuk,  who 
points  out  that  whilst  employment  is  declared  to  be  good,  installa- 
tion firms  state  that  they  are  not  earning  any  profits.  This  fact 
has  led  to  the  wish  for  the  establishment  of  standards  for  the 
improvement  of  prices.  As  a  consequence,  the  author  submits 
that  the  management  of  the  association  should  endeavour  to  make 
arrangements  with  the  large  firms  on  a  definite  basis.  The  price- 
forming  factors  are  very  varied,  and  the  district  branches  of  the 
association  should  first  prepare  local  lists  for  price  arrangements, 
and  from  these  a  committee  on  prices  could  calculate  standards  for 
the  whole  area  povered  by  the  association.  During  the  discussions, 
sound  proposals  were  made  with  the  object  of  securing  uniform 
prices,  and  the  fact  that  such  prices  already  existed  in  some  localities 
was  adduced  in  order  to  show  that  an  arrangement  in  this  respect 
was  not  impossible 

Institution  IVotes. — Iron  and   Steel    Institute. — 

The  autumn  meeting  is  to  be  held  at  Leeds  from  September  30th 
to  October  4th.  A  provisional  programme  has  been  issued  by  the 
secretary,  Mr.  G.  C.  Lloyd. 

Institution  of  Civil  Engineers. — The  annual  conversazione 
was  held  on  Thursday  last  week  at  the  Albert  Hall,  when  Dr. 
Unwin,  F.R.S.,  the  President,  with  other  members  of  the  Council, 
received  the  guests. 

Factory  Steam  Uliistles. — Action  is  being  taken  by 
the  U.D.C.  at  Acton  respecting  the  noise  occasioned  by  the  use  of 
steam  whistles  at  large  factories  in  the  Vale,  and  the  clerk  has 
communicated  thereon  with  Messrs.  D.  Napier  &  Son,  Ltd., 
Messrs.  Eastman  &  Son,  and  Messrs.  W.  and  G.  du  Cros,  Ltd. 
Messrs.  Napier  &  Son  replied  that  they  had  given  instructions  that 
their  steam  whistle  was  not  to  be  blown  for  more  than  ten  seconds, 
and  they  trusted  that  this  would  mitigate  any  annoyance.  It  was, 
however,  necessary  for  them  to  use  a  steam  whistle,  and,  as  the 
Council  was  aware,  their  use  was  universal  in  all  large  factories. 
Mr.  E.  Monson,  J.P.,  had  informed  the  clerk  that  he,  as  a  resident 
in  the  locality,  had  cause  for  complaint,  and  he  requested  that 
steps  be  taken  by  the  Council  for  the  discontinuance  altogether  of 
the  use  of  this  means  of  summoning  workmen.  The  Council  has 
referred  the  subject  to  the  Works  Committee  with  a  view  to  con- 
sidering the  prohibition  of  the  use  of  steam  whistles  throughout 
the  district. 

The  Lot's  Uoad  Appeal, — The  appeal  of  tlie  British 
Westinghouse  Co.  in  the  case  between  themselves  and  the  Under- 
ground Electric  Railways  Co.,  of  London,  respecting  the  turbo- 
plant  at  Lot's  Road  power  station  came  before  the  House  of  Lords 
on  June  2l8t.  At  the  conclusion  of  Tuesday  s  sitting  tho  hearing 
was  adjourned  to  yesterday  (Thursday) 

A]ipointnient!s  Vacant.— The  L.O.O.  Education  Com- 
mittee has  recommended  the  Council  to  appoint  from  September 
next  a  full-time  head  of  the  Phyeics  and  Electrical  Engineering 
Department  at  the  Hackney  Instr'tute,  at  a  salary  of  £2(!0,  rising 
by  annual  increments  of  £20,  to  £300.  Shift  engineer,  for  the 
BorougV  Electricity  Depatfcttietit,  RfltttetistttU  (BOsO  .  StJfe  OtJt 
aSVei'H^etiieiit  {JS^es  fb-ctay. 


Localising  Ore  Deposits. — The  problem  of  finding 
hidden  bodies  of  ore  with  the  aid  of  electricity,  which  was 
attacked  by  Daft  and  Williams  with  results  fully  described  in  our 
pages  in  1903,  has  again  been  brought  under  discussion  by  Messrs. 
Lowy  and  Leinbach,  and  by  Mr.  0.  Triistedt,  who  claims  indeed  to 
have  suggested  the  use  of  electric  waves  as  long  ago  as  1901.  The 
method  put  forward  by  Mr.  Triistedt  is  based  upon  the  fact  that 
Hertzian  waves  are  reflected  from  the  surface  of  a  conducting  body. 
He  proposes  to  trant mit  such  waves  in  a  definite  direction  into  the 
ground,  and  to  seek  for  their  emergence  with  a  similarly  directied 
coherer.  If  the  waves  are  thus  found  to  be  reflected,  the  reflecting 
surface  will  be  found,  of  course,  at  the  point  of  intersection  of  the 
directions  of  the  transmitted  and  reflected  waves,  which  are  easily 
determined.  Water-bearing  strata  might,  and  probably  would, 
prove  as  good  reflectors  as  ore  bodies,  and  it  remains  to  be  proved 
whether  the  method  is  of  any  practical  value. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  indMstry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  salaries  of  Mr.  J.  H. 

Eades,  senior  draughtsman  in  the  mains  department  of  the  West 
Ham  undertaking,  and  of  Mu.  W.  Briixjeu  and  Mr.  H.  W. 
Pttttick,  assistant  engineers  in  charge  at  the  generating  station, 
are  to  be  advanced. 

The  Stirling  T.C.,  on  the  recommendation  of  its  Lighting  Com- 
mittee, has  increased  the  salary  of  the  burgh  electrical  engineer, 
by  £35,  making  it  £260  per  annum. 

The  Rochdale  Electricity  Committee  has  received  a  recom- 
mendation from  the  works  sub-committee,  in  favour  of  an  advance 
of  the  salary  of  Mr.  Atchison,  the  electrical  engineer,  by  £50  per 
annum,  raising  it  from  £400  to  £450.  He  has  been  manager  of 
the  electricity  works  since  1900. 

The  Taunton  T.C.  has  increased  the  salary  of  the  electrical 
engineer,  Mr,  A.  J.  Howard,  from  £200  to  £250  as  from  April  1st, 
with  a  further  increase  to  £300  a  year  hence,  if  the  accounts  of 
the  undertaking  for  the  year  ending  March  31st,  1913,  are  as 
favourable  as  those  for  the  previous  yf>ar. 

Trani\vay  Officials, — The  Tramways  Committee  of  the 
Exeter  T.C.  has  recommended  that  the  salary  of  the  manager  be 
increased  from  £160  to  £200  per  annum  by  four  annual  increments 
(5f  £10. 

At  Holy  Trinity  Church,  Bingley  (Yorks.),  on  June  19th.  the 
marriage  took  place  of  Mk.  Horace  I.  Palmer,  assistant  manager 
of  the  Liverpool  Corporation  Tramways,  and  Miss  Lydia  A. 
Atkinson,  eldest  daughter  of  Mr.  R.  Atkinson,  of  Prospect  House, 
Bingley. 

General. — Me.  H.  R.  Mott,  M.I.E.E.,  has  been  appointed 
electrical  engineer  and  electric  inspector  under  the  City  of 
London  Electric  Lighting  Orders,  to  the  Corporation  of  London. 
Mr.  a.  Roberts  has  been  appointed  as  meter  testing  and  chief 
assistant. 

Messrs.  F.  C.  Poulton  &  Co  ,  Eccles.  Manchester,  are  the  con- 
sulting engineers  to  the  Ambajee  Taranga  Railway  Co  ,  Ltd..  and 
their  Mr.  Williamson  is  now  on  his  way  to  Bombay,  relative  to 
proposed  extensions  of  the  original  scheme. 

Mr.  S.  L.  Bentley,  Northern  representative  of  the  Electrical 
Power  Storage  Co.,  has  resigned  after  12  years'  service.  He  was 
elected  in  1900  member  of  the  "  International  Society  of  French 
Electrical  Engineers,"  after  studying  at  the  Technical  Schools  of 
Buda  Pesth.  Ziirich  and  Paris.  He  informs  us  that  he  intends  to 
take  up  inter- Continental  agency  work. 

Mr.  W.  H.  Rowe,  for  many  years  with  the  Edison  &  Swan 
United  Electric  Light  Co.,  Ltd.,  as  their  South  London  repre- 
sentative, and  lately  engineer  and  representative  to  E.M.F.,  Ltd., 
has  resigned  his  position  with  the  latter  firm,  and  is,  we  understand, 
open  to  consider  the  representation  of  an  electrical  firm. 

Messrs.  F.  C  Crews  and  S.  Handford  (Crews  &  Handford,  con- 
sulting engineers)  have  dissolved  partnership,  the  share  of  the 
latter  being  purchased  by  the  former.  The  business  will  in  future 
be  carried  on  by  Mb.  Crews  under  his  own  name,  at  Clarence 
Chambers,  Piccadilly,  Manchester. 

Obit:iary. — The  death  lias  occurred  of  Mi{.  R.  H. 
Measures,  late  managing  director  of  Measures,  Ltd.,  who  was  last 
year  sentenced  to  a  term  of  imprisonment.  Deceased,  who  was  73 
years  of  age,  underwent  an  operation  in  London  on  Sunday,  but  he 
passed  away  on  Monday. 

The  death  has  taken  place,  at  the  age  of  85  years,  of  Mb.  W.  B. 
Beynon,  principal  of  the  firm  of  Beynon  &  Son,  electrical  engineers, 
of  Fleet  Street,  Torquay.  Deceased  was  one  of  the  best  known 
commercial  men  Of  the  town. 


Globe  Electric  Co.,  Ltd,  (in  liq.).  — The  adjourned 

qieeting  of  creilitors  is  to  be  hcjd  at  CUHllwn  ^tteet  ttotSl  OH  tUfeia- 
dKy  liext,  Jiilj^  ^iid,  ■A  i2  6'ci8ck  iibbii. 
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CITY    NOTES. 


Aron   Elertrieify  Meter,  Ltd. 

TnK  annual  meeting  was  held  on  Tuesday  at  Winchester  House, 
B.C.,  Colonel  R.  E.  Crompton  presiding,  in  the  altsence  of  Mr.  H. 
Hirnt  through  illnefs. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see  Elec- 
TKiCAL  Rk\  ii:w,  pape  1017),  said  the  figures  in  the  balance-sheet 
spoke  for  themeelves.  The  net  profits  had  risen  from  £27,.'<20  to 
£'M).'>i2,  representing  an  increase  of  over  10  per  cent.  The  rate  of 
dividend  for  both  classes  of  shares  was  the  same  as  last  year.  They 
were  in  the  fortunate  position  of  being  able  to  put  to  the  reserve 
against  goodwill  and  patents  the  sum  of  £10,000  instead  of  £.5,000, 
as  last  year,  thus  raising  that  reserve  to  £4(i,00o.  After  this 
generous  provision  there  was  still  sufBcient  left  to  clear  off  the 
remainder  of  the  expenses  incurred  by  the  debenture  issue  of  191 1. 
The  special  feature  of  last  year's  trading  was  the  severe  drop  in 
selling  prices.  They  had  made  every  effort  to  counteract  this  ten- 
dency by  trying  to  cheapen  production,  by  economy  in  administra- 
tion and  by  increasing  the  sales  of  their  instruments.  That  they 
had  been  successful  was  proved  by  the  year's  results.  In  conclu- 
sion, he  could  only  express  the  hope  that  they  had  many  erjually 
or  even  more  satisfactory  years  in  front  of  them.  He  would  like 
to  take  the  opportunity  of  once  more  thanking  Prof.  Aron  and  his 
loyal  staff  for  the  intelligence  and  determination  with  which  they 
treated  the  many  difficult  problems  that  had  to  be  overcome  during 
the  past  year.  The  speaker  also  alluded  to  the  splendid  work  done 
for  the  company  by  its  chairman  (Mr.  Hirst). 

Mr.  Roger  W.  Wallace,  K.C,  in  seconding  the  motion,  said  he 
had  just  returned  from  a  visit  to  the  Continent,  and  he  was  glad 
to  say  that  the  prospects  of  the  company  abroad  continued  to  be 
everything  that  could  be  desired,  and  to  promise  in  the  future  still 
greater  returns,  especially  in  Austria,  where  the  work  was  going 
on  in  a  wonderfully  successful  manner.  The  name  of  Dr.  Aron  was 
a  tfiwer  of  strength  to  the  company.  The  personal  element  in  the 
concern  contributed  veiy  largely  to  the  enormous  sale  of  meters 
throughout  the  Continent.  Dr.  Aron  was  not  so  well  known  in 
this  country,  but  he  was  getting  better  known  day  by  day,  and  he 
hoped  that  the  sale  of  their  meters  here  would  soon  equal  those 
they  had  abroad. 

Mr.  Wimp  remarked  that  the  balance  of  profit  available  for 
dividend  on  the  ordinary  shares  amounted  to  18  per  cent.,  including 
the  amount  carried  to  reserve  and  the  writing-off  of  the  cost  of  the 
debenture  issue  last  year.  While  he,.agreed  that  it  was  sound  finance 
to  clear  the  debenture  issue  expenses  out  of  the  way,  when  they 
remembered  that  the  preference  shareholders  had  always  had  their 
pound  of  flesh  and  that  the  arrears  of  commission  and  directors' 
fees  had  been  paid,  he  hoped  that  next  year  the  board  would  see 
their  way  to  take  into  consideration  the  claims  of  the  ordinary 
shareholders. 

The  Chairman,  in  reply,  said  he  thought  a  conservative  policy 
was  the  best.  They  wished  to  put  the  company  in  an  unassailable 
condition  by  building  up  the  reserve.  He  himself  was  a  consider- 
able holder  of  ordinary  shares,  and  they  would  all  like  to  have  large 
dividends,  but  he  thought  it  was  preferable  to  have  their  property 
increasing  in  value,  which  would  be  reflected  in  the  price  of  the 
ordinary  shares  in  the  market. 

The  report  was  adopted. 


Edniundson's  Electricity  Corporation.  Ltd. 

A  LARGELY  attended  meeting  of  shareholders  was  held  on  Tuesday 
at  Salisbury  House,  under  the  chairmanship  of  Mr.  P.  D.  Tuckett, 
lor  the  purpose  of  considering  a  series  of  resolutions  for  the  reduc- 
tion of  the  capital  of  the  company  from  £800,000  to  £640,000,  and 
also  for  altering  the  articles  of  association  in  various  respects. 

The  Chairman  said  the  meeting  had  been  called  to  deal  with  a 
situation  which  had  existed  ever  since  the  reconstitution  of  the  board 
four  years  ago,  and  which  was  not  dealt  with  then,  not  because 
they  had  any  hope  of  avoiding  a  reduction  of  capital,  but  simply 
because  they  hoped  to  avoid,  as  in  the  event  he  was  glad  to  say  they 
had  avoided,  the  excessive  sacrifices  on  the  part  of  both  preference 
and  ordinary  shareholders  which  any  scheme  of  reorganisation 
must  necessarily  have  involved  at  that  time.  To-day,  thanks  to  the 
marked  progress  which  had  been  made  in  the  profitable  develop- 
ment of  the  business  during  the  past  four  years,  they  were  able  to 
look  forward  to  the  future  with  sufficient  confidence  to  justify  an 
immediate  resumption  of  dividends,  and  they  accordingly  felt  that 
the  time  had  now  arrived  for  submitting  a  scheme  for  the  approval 
of  the  shareholders.  He  would  briefly  explain  some  of  the  con- 
siderations which  guided  the  board  in  arriving  at  the  conclusions 
to  which  they  had  come.  Taking,  first,  the  capital  position,  there 
would  be  no  question  that,  in  spite  of  the  improvement  which  had 
taken  place,  the  figure  at  which  their  investments  stood  in  the 
balance-sheet  was  still  very  .seriously  in  excess  not  only  of  their 
present  value,  but  also  of  the  value  which  they  were  likely  to  com- 
mand within  any  reasonable  period.  They  estimated  the  permanent 
loss  of  value  at  £.500,000.  Under  these  circumstances,  most  of  them 
would  agree  that  it  was  very  much  better,  in  the  interests  of  pre- 
ference and  ordinary  shareholders  alike,  that  they  should  put 
themselves  in  a  position  to  resume  the  payment  of  dividends  by 
lopping  off  the  dead  capital  rather  than  indefinitely  postpone  the 
payment  of  dividends  until  such  capital  had  been  made  good  in  the 
only  way  in  which  it  could  be  made  good,  viz.,  out  of  revenue  :  and 
that  being  so,  they  would  equally  agree  that  the  loss  should  be 
borne  exclusively  by  the  ordinary  shareholders,  this,  fortunately, 
being  rendered  possible  by  the  fact  that  they  had  reserves  of 
aJiiSi^bximtttyy  £^46,000,  -*hl8h,  with  the  il^O.^IW,   by  ■vrtick  it 


was   proposed  to  reduce  the  ordinary  share  capital,  made  np  the 
figure  of  £.500,00^).      Coming  next  to   the  revenue  poeition  ts  it 
Aftecteti  the  preference  shareholder?,  they  found  themselvr*  with 
the  prospect    of   having   approximately    *:  12.000  of   diatribntable 
profits  available  for  the  current  year.    The  reason  they  regarded  no 
more  than  *:l2,C0O  as  being  available  for  diatribation  wtm  V^canae 
they  were  determined  to  .safeguard  and  gecure  the  position  of  the 
preference    shareholders,    as    during    thf    past    four    year-    thiit 
of     the     debenture     stockholders    had     been     secured,     and     if 
they     were    to     rely     substantially     on     their    trading     profits, 
which     to    a    large    extent     were    represented     by    the     paper 
of   the    subsidiary    companies    in    which    they    held    the    whole 
or    the    greater    portion    of    the    ordinary    share    capital,    they 
would  simply  be  inviting  a  repetition  of  the  difficulties  in  which 
the   company  found  itself  involved  four  years  ago.     This  £1:^,0' h> 
would   Hufllce   to   pay   a  6   per    cent,   dividend    on    £,2(X),"*>*)    of 
capital,   so   that   the  most  convenient  and  advantage<jus  arrange- 
ment appeared  to  be  to  split  the  existing   £400,fX)0  of  preference 
share  capital  into  two  amounts  of  £200,000,  one  carrying  a  fi  per 
cent,   cumulative   preferential  dividend,   the   other   a  0   [jer  cent, 
preferential  dividend  temporarily  non-cumulative  until  they  were 
in   a  position  to  pay  the  full  dividend  on  the  entire  amount.    This 
would  result   in   the   preference    shareholders   having   half  their 
present  holding  with  the  dividend  assured,  and  consequently   in  a 
form    in   which    it    should   immediately   command  a   good   price, 
whilst  the  other  half  would,  he  hoped,  receive  a  steadily  advancing 
dividend  year   by  year.       This  splitting  arrangement  would  thus 
afford   any   shareholder    who,   during   the   next   few    years,   had 
occasion  to  realise  part  of  his  holding,  the  opportunity  of  choosing 
l>etween  the  half  with  the  more  assured  and  the  half  with  the  leas 
assured  dividend  prospects,  and  they  were  advised  that  this  choice 
would  tend  slightly  to  enhance  the  market  value  of  the  dividend 
as  compared   with   the  existing  undivided  shares.     They  had  no 
doubt  of  their  ability  to  maintain  the  cumulative  dividend,  and  as 
soon  as  the  scheme  had  received  their  approval  and  that  of  the 
Court,  they  proposed  to  pay  an  interim  dividend  on  the  cumulative 
preference    shares.       With   reference    to  the  sacrifice  which  the 
preference     shareholders    were    asked    to    make    in    temporarily 
abandoning     their    cumulative    rights    in    respect    of    half    the 
preferential  dividend,  he  could  only  say  that  force  of  circumstances 
rendered  it  inevitable,  since  it  was  obviously  impossible  to  pay  away 
profits  which   unfortunately   did   not  exist,   and   almost    equally 
impossible  to  contemplate  a  scheme  of  reoi^anisation  under  which 
arrears  of  dividend  wouM  immediately  begin  to  accumulate.    They 
proposed  to  pay  and  to  continue  to  pay  the  preference  shareholders 
the  whole  of  the  available  profits  up  to  the  full   £24,0«:K)  a  year, 
and    they   could   do  no   more.     With   reference  to   the  existing 
arrears  of  cumulative  dividend,  it  seemed  to  them  to  be  very  much 
better  to  cancel  these  and  to  give  the  preference  shareholders  a 
permanent  participation   in   the   profits  beyond  the   £24,0i'0  per 
annum  to  which  tbey  were  at  present  entitled,  rather  than  to  attempt 
to  deal  with  the  situation  by  issuing  funded  dividend   certificates. 
The  extra  dividend  arrangement  afforded  a  far  cleaner  and  simpler 
method  of  satisfying  the  claimsof  thepreference  shareholders,  whilst 
the  net  result  to  them  was  for  all  practical  purposes  the  same. 
As  this  cancellation  of  the  arrears  of  dividend  was  the  one  feature 
of  the  scheme  to  which   he  foresaw  that  some  of  the  preference 
shareholders  were  likely  to  take  exception,  he  would  invite  their 
particular    attention    to   the   following  considerations.       In    the 
first  place,  he  asked  them  to  remember  that  the  arrears  of  dividend 
existed  at  all,  simply  because  in  their  interests  they  found  it  desir- 
able to  postpone  the  readjustment  of  the  position  until  now.    Had 
it  been  dealt  with  four  years  ago,  not  only  would  there  have  been 
no  question  of  any   arrears  of   dividend,   but   there   was    every 
probability  that  they   would   have   been  called  upc.n  to  sacrifice 
either  the  whole  or  a  portion  of  their   preferential  capital  rights. 
At  that   time   the   position   oi    the   company  was   as    grave    and 
critical  as  it  well  could  be,  so  that  in  spite  of  the  disappointment 
of  the  last  few  years,  a  disappointment  shared  to  the  full  by  the 
ordinary  shareholders  who  had   lost  both  capital  and  dividends,  1  e 
thought   they  might  well  derive  some  consolation  from  the  fact 
that  they  were  now  able  to  present  a  scheme  which  left  them  with 
all  their  original  rights  ultimately  intact,  and  with  the  prospect  of 
having  an  additional  1    per  cent,  .added   to  their  dividend.     In   the 
next  place,  he  would   warn   them  not  to   be  misled  into  suppos- 
ing  that  the   figure  of  £132,000   rcpresen^vd   1.S2.000  sovereigns. 
If  it  represented  132,000  shillings,  that  was  probably  as  high  a 
value  as  could  fairly  be  put  upon  it  at  the  present  time,  having 
regard  to  the  tact  that  it  was  only  payable  out  of  future  profits 
after  making  good  lost  capital,  after  paying   the  current   prefer- 
ential dividend  in  full,  and  after  satisfying  the  arr..ars  of  dividend 
which  would  have  accumulated  between  now  and  then,  were. the 
dividends,    which    they     now    proposed    to    resume,   to   be     in- 
definitely withheld.      Moreover,  any  value  which  attached  to  the 
arrears,    equally    attached  to   the   extra   dividend,   and    would   be 
reflected  in   the  price  of  the   shares,   since  in  both  cases  it  wa^ 
equally  dependent  on  the  same  future  profits.       He  knew  it  was 
in  human  nature  to  prefer  to  handle  a  piece  of  printed  paper  with 
so   many   pounds,   shillings  and  pence  inscribed  on  it.  but  if  the 
actual  value  of  that  paper  was  no  more  than  the  value  which  was 
represented  by  the  extra  dividend,  then  the  preference  lacked  any 
valid  basis,  so  that  if  they  were  right  in  believing  that  the  per- 
manent addition  to  the  preference  dividend  of  an  extra  4  per  cejit. 
lor  every  1  per  cent,  paid    on  the  ordinary  up  to  a  maximum  of 
7  per  cent,  more  than  represented  the  value  of  the  arrears,  then  it 
was  a  fair  equivalent  for  the  immediate  sacrifices  they  were  asked 
to  make.      However  sacred  they  might  consider  the  rights  of  pre- 
ference shareholders,  practical  considerations  compelled   them  to 
recopnise  that  where  n  company  was   in  the  unfortunate  ^losition 
iii    wnlcn    they    foiihd    themgeltes,    sotiife   ^ftoHMce   ch    the  part 
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of  the  preference  shareholders  was  inevitable  if  the  position  was  to 
be  adjusted  for  their  benefit  equally  with  that  of  the  ordinary 
shareholders,  and  during-  the  next  few  years  primarily  for  their 
benefit.  No  one  questioned  the  right  of  the  preference  shareholders 
to  be  paid  their  arrears  of  cumulative  dividend  before  the  ordinary 
shareholders  were  entitled  to  participate  in  the  distribution  of 
profits,  but  under  the  circumstances  with  which  they  were  con- 
fronted, he  more  than  questioned  the  wisdom  of  their  adhering:  to 
their  strict  legal  rights.  Were  they  to  do  so,  instead  of  enjoying 
the  prospect  of  an  immediate  resumption  of  dividends,  they  would 
be  depriving  themselves  of  any  hope  of  a  dividend  for  many  years 
to  come.  Not  only  so,  but  probably  for  some  years  they  should 
see  the  price  of  their  shares  standing  lower  than  it  did  to-day, 
instead  of  at  the  premium  at  which  be  fully  expected  to  see  them 
stand  some  five  or  six  years  hence.  He  knew  it  was  impracticable 
to  expect  everyone  to  see  eye  to  eye  on  questions  of  this  kind  where 
an  infinite  variety  of  possibilities  of  adjustment  presented  them- 
selves, but  although  they  might  not  have  succeeded  in  reconciling 
every  point  of  view,  he  was  glad  to  say  they  had  received  a  very 
large  measure  of  support  from  preference  and  ordinary  shareholders 
alike,  and  he,  therefore,  sincerely  hoped  that  in  their  interests,  as 
well  as  in  those  of  the  company,  they  would  see  their  way  to  adopt 
the  scheme  with  comparative  unanimity. 

Mr.  Gripper  seconded  the  resolutions  for  the  reduction  of  the 
capital,  and  they  were  put  tothemeetinp-,  and  carried  unanimously., 
amidst  loud  applause. 

The  Chairman  then  dealt  with  the  resolutions  for  the  altera- 
tion of  the  articles  of  association,  and  said  he  had  received 
suggestions  of  disapproval  of  the  proposal  to  empower  the  directors 
to  issue  shares  at  a  commission  of  25  per  cent.  The  provision  was 
put  in  by  their  legal  advisers,  and  the  board  were  quite  satisfied  to 
substitute  10  per  cent.  Then  there  was  an  objection  to  the 
addition  of  words  to  Article  '.»4,  which  would  exclude  the  provision 
as  to  the  directors  being  prohibited  from  voting  in  regard  to  any 
contract  by  which  the  directors  made  advances  to  the  company,  or 
subscribed  for  or  underwrote  shares.  If  the  shareholders  did  not 
want  the  addition,  the  board  did  not  mind,  but  if  they  did  not  have 
it,  it  would  preclude  the  directors  from  advancing  money  at  any 
time  it  might  be  needed.  Then  there  was  the  article  fixing  the 
remuneration  of  the  directors  at  £1,200  a  year,  with  the  further 
proviso  that  after  5  per  cent,  was  paid  on  the  ordinary  shares,  the 
directors  should  receive  10  per  cent,  of  the  surplus  profits.  Seeing 
that  they  had  to  control  a  capital  of  something  like  £3.000,0(J0, 
and  that  they  practically  administered  30  companies,  he  thought 
they  were  entitled  to  receive  a  larger  remuneration  then  at  present. 
Mr.  Swinton  seconded  the  motion. 

Mr.  Hitchin  doubted  if  the  directors  would  be  wise  to  tie  their 
hands  by  substituting  10  per  cent,  for  the  25  per  cent,  in  the 
resolution. 

Mb.  Binghaji  and  Mr.  Hedges  spoke  at  some  length,  and  sug- 
gested that  the  chairman  should  receive  higher  remuneration  than 
the  other  directors. 

The  Chaib.\ian  said  the  other  directors  had  intimated  that  he 
would  receive  £500  a  year. 

The  resolutions  were  then  carried. 

A  Shareholder  asked  if  the  chairman  could  give  any  idea  when 
the  ordinary  shareholders  would  get  a  dividend. 

The  Chairman  said  he  could  guess,  but  it  would  only  be  a  guess. 
The  Shareholder  :  Give  your  guess. 

The  Chai B.MAN  said  he  thought  he  had  better  not  commit  him- 
self. He  would  be  surprised  if  they  did  not  see  a  steady  improve- 
ment in  the  position.  It  would  not  seem  very  rapid  at  first,  because 
until  the  Urban  Electricity  Corporation  were  in  a  position  to  resume 
the  payment  of  a  dividend  on  their  ordinary  shares,  the  profit  would 
not  come  through  to  them. 

At  a  subsequent  meeting  of  the  preference  shareholders,  the 
resolutions  were  carried  unanimously. 


Continental. — Belgium. — The  report  of  the  Antwerp 
Telephone  and  Electrical  Works,  of  Antwerp,  for  the  last  financial 
year,  shows  a  loss  of  £7,081. 

Germany. — Elektrolicht,  Spezialfabrik  fiir  Modernc  Illumina- 
tions und  Reklame  Beleuchtung  G.m  b.H.,  Berlin,  is  the  style  of  a 
company  formed  to  take  over  all  the  patent  rights  of  the  Engineer 
Otto  Weber,  dealing  with  glow-lamp  and  other  illumination 
arrangements  for  advertising  purposes ;  also  the  manufacture  of 
the  same.  The  granting  of  patent  licences  can  only  be  effected 
with  the  agreement  of  the  societies.  The  capital  is  55,000  marks  ; 
Eng.  Otto  Weber  is  the  managing  director. 

Cleveland  and   Durham    (ountj    Electric  Power 

Co.j  Ltd. — The  report  states  (fays  the  Fhiancirr)  that  after 
deducting  debenture  interest,  the  accounts  for  1911  show  a  profit, 
including  £li»4  brought  forward,  of  £13,776,  from  which  the 
directors  have  declared  a  dividend  of  2s  per  cent.,  as  compared 
with  2}  per  cent,  for  1910,  leaving  £528  to  be  carried  forward. 

Direct    United   States  Cable  Co.,  Ltd.— The  board 

announce  an  interim  dividend  of  2s.  per  share,  less  income-tax, 
being  at  the  rate  of  4  per  cent,  per  annum  for  the  quarter  ending 
June  30th,  1912,  payable  on  and  after  July  31st. 

Japan. — The  Yokohama  Electric  Co..  Titd.,  is  declaring; 
a  dividend  of  1 1  per  cent,  for  the  last  financial  year. 

Winnipeg?  Electric  Railway  Co. — A  quarterly  dividend 

at  the  rate  of  12  per  cent,  per  annum  is  announced.  This  does  not 
relate  to  the  shares  recently  issued. 


Electric  and  C.eneral  Investment  Co.,  Ltd. 

The  meeting  of  this  company  was  held  on  Tuesday  at  Winchester 
House,  E.G.,  Mr.  J.  B.  Braithwaite  in  the  chair. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  1017),  the  Chairman  said  that  they  were  able  to  show  a  profit 
of  £17,ii77,  as  compared  with  £11,840  last  year,  an  improvement 
of  a  little  more  than  £6,000.  The  changes  in  the  balance-sheet 
were  largely  due  to  the  scheme  of  reorganisation  which  they 
adopted  last  year,  and  which  did  away  with  the  two  reserve  funds 
which  previously  appeared  in  a  separate  account  belonging  to  the 
ordinary  and  the  founders'  shares  respectively.  The  investments 
in  debentures  and  shares  of  other  companies  now  stood  at  £2r)8,390, 
as  compared  with  £250,154,  an  increase  of  £18,000.  Sundry 
debtors  stood  at  £42,762,  against  £9,208.  On  the  other  hand, 
sundry  creditors  had  risen  from  £28,000  to  £42,600,  due  to  the 
syndicates  in  which  they  were  interested  and  which  they  managed. 
The  balance  carried  to  profit  and  loss  amounted  to  £5,726,  against 
£1,200  last  year.  They  were  proposing  to  adopt  a  conservative 
policy,  and  of  the  additional  profit  they  were  placing  £2.762  to  a 
carry  forward,  which  they  were  able  to  do  this  year  for  the  first 
time,  owing  to  the  alterations  which  the  shareholders  consented  to 
at  the  last  meeting.  They  were  adding  £2,978  to  the  provision  for 
contingencies,  raising  it  to  an  even  figure  of  £82,000,  so  that  they 
were  putting  away  into  the  carry  forward  and  into  the  contin- 
gencies fund  rather  more  than  the  whole  of  the  extra  profit  made, 
which,  he  thought,  they  would  agree  was  a  sound  and  conservative 
policy.  That  left  them  with  an  amount  for  dividend  of  £3,000, 
which  enabled  them  to  pay  the  full  10  per  cent,  on  the  £1  that  was 
paid  up  on  the  20,000  ordinary  shares  and  6d.  per  share  on  the  newly 
created  40,000  deferred  shares  of  Is.  each.  With*  regard  to  the 
depreciation,  he  was  glad  to  say  that  the  satisfactory  progress 
which  had  been  noticeable  during  the  last  two  years  had  continued 
at  an  accelerated  ratio.  The  year  before  last  he  told  them  that 
the  figures  had  improved  to  £7,000  ;  last  year  they  had  improved 
a  further  £13,000,  making  £20,000  in  two  years.  This  past  year 
they  had  shown  an  improvement  of  £22,000  more,  so  that  now  on 
the  whole  £268,000  there  was  only  a  depreciation  of  £12,000,  and 
another  year's  progress  on  the  same  lines  should  put  them  on  the 
right  side.  He  was  pleased  to  say  that  the  present  year  had 
opened  in  a  promising  manner.  They  had  got  some  very  good 
business  on  hand  at  the  present  time  and  also  some  profits  over 
from  last  year,  which  he  hoped  would  be  substantial. 

Mr.  E.  Garcke  seconded  the  motion. 

Replying  to  a  shareholder,  the  Chairman  said  that  if  they  con- 
tinued to  go  on  as  they  were  now,  their  policy  would  be  to  build 
the  company  upon  a  sound  financial  basis,  and  probably  increase 
the  carry-forward,  and  no  doubt  when  the  depreciation  was  wiped 
out  and  they  got  a  credit  balance,  they  might  possibly  establish  a 
special  fund  for  the  depreciation  on  investments.  The  board  were 
sparing  no  efforts  to  bring  the  company  into  the  position  of  a  very 
sound  concern,  and  he  had  every  hope  that  within  a  very  few  years 
it  would  be  in  a  fine  financial  position. 

The  report  was  adopted. 


Stock  Exchange  Notices. — The  Committee  has  appointed 

-special  settling  days  as  under  : — 

Friday,  June  28ih.— Consolidated  Gas,  Electric  Light  and  Power  Co.  of 
Baltimore.— $700,0C0  additional  common  stock,  in  shares  of  $100  each. 

WedneEday,  July  3rd. — Constantinople  Telephone  Co.— Provisional  certi- 
ficates for  50,000  ordinary  shares  of  ^T5  50  each  fully  and  partly  (£2)  paid, 
Nos.  1  to  50,000. 

County  of  London  Electric  Supply  Co.,  Ltd.— Further  issue  of  19,000ordinary 
shares  of  £10  each,  fully  and  partly  paid,  Nos.  80,001  to  99,C00  (provisional 
certificates). 

River  Plate  Electricity  Co.,  Ltd.— Further  issue  of  30,000  ordinary  shares  of 
£1  each  (issued  at  £1  per  share  premium),  fully  and  partly  (5s.  capital)  paid, 
Nos.  119,994  to  120,500  and  120,508  to  150,000. 

Companies  Struck  olt  the  Rea^ister. — The  following 

companies  have  been  struck  off  the  Register,  and  are  accordingly 
dissolved  : — 

Electric  Timber-Seasoning  and  Preservation  Co.,  Ltd. 

Improved  Electric  Glow  Lamp  Co.,  Ltd.  (Registered  July  2nd,  1900). 

Johnstone,  Benjamin  &  Co.,  Ltd. 

London  and  Provincial  Electric  Construction  Co.,  Ltd. 

McPhail  &  Simpson's  Dry  Steam  Patents  Co.,  Ltd. 

Scott-Bnell  Self-Intensifying  Gas  Lamp  Co.,  Ltd, 


R.  Waygood  &  Co.,  Ltd.— Mr.  ]),  W.  K.  Green  pre- 
sided at  the  annual  meeting  held  at  Cannon  Street  Hotel,  B.C.,  on 
24th  inst.  He  said  that  their  turnover  for  lifts  was  1.5  per  cent, 
above  the  preceding  year,  which  was  itself  a  record  year.  Altera- 
tions had  been  made  at  their  factories,  and  a  new  building  had 
just  been  completed  which  would  afford  additional  facilities  for 
their  electrical  work.  The  financial  result  of  the  year's  operations 
was  briefly  mentioned  on  page  1017  of  our  last  issue.  The  chair- 
man referred  to  some  of  the  important  contracts  executed  during 
the  year,  including  the  provision  of  14  electric  passenger  lifts  for 
the  Royal  Liver  building,  and  l(i  lifts  for  the  01  urn  pic  and  the  ill- 
fated  Titanic.  Mr.  H.  Harmsworth  seconded  the  adoption  of  the 
report,  and  it  was  carried  unanimously. 

Rio  de  Janeiro  Tramway.  Lijclit  and  Power  Co.,  Ltd. 

— The  directors  have  declared  a  dividend  of   \\  percent,  on  the 
'issued  capital  stock. 

Ilobart    Electric  Tramways    Co.,    Ltd. — A  further 

dividend  of  Is.  per  share,  free  of  income-tax,  is  announced. 

Held  Over. — Owing  to  heavy  pressure  upon  our  space, 
reports  of  meetings  of  Several  telegraph  and  other  companies  are 
hold  over  until  next  week. 
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General  Electric  Co.,  Ltd. 

Thi:  directors'  report,  which  is  to  be  Hubmitted  at  the  meeting  to 
be  held  at  Cannon  Street  Hotel,  E.C,  on  Monday,  July  ^th,  states 
that  the  net  trading  profits  and  income  from  investments,  Ace, 
to  March  Slst,  1912,  amount  to  £l3:!,n(;i  plus  £12,214  brought 
forward,  making  a  total  available  profit  of  £11.';, 777.  After 
deducting  debenture  interest  and  depreciation  amounting  to 
£:i2,4 00,  there  remains  a  balance  of  £113,;{77,  out  of  which  the 
dividend  on  the  preference  shares  at  the  rate  of  5  jier  cent,  for  the 
year  ended  March  lUst,  lit  12,  has  been  paid,  absorbing  £12,500, 
leaving  an  available  balance  of  £100,>s77,  which  the  directors 
recommend  should  be  appropriated  as  follows  :  Provision  for 
managing  director's  and  employes'  bonus,  £x,8(i6  ;  provision  for 
dividend  on  ordinary  shares  at  the  rate  of  7^  per  cent,  for  the  year 
ended  March  :nst,  1912,  £2'.),960  ;  to  reserve  account,  £30,000: 
balance  to  be  carried  forward,  £32,050.  The  reserve  account 
balance  at  March  3l8t,  1911,  was  £110,000,  and  with  the  above 
appropriation  of  £30,000,  there  is  a  total  reserve  account  of 
£140,000. 

"The  directors  are  satisfied  with  the  result  of  the  year's  trading, 
•  All  the  company's  works  have  been  fully  employed  throughout  the 
year.  The  extensions  to  works  as  well  as  in  the  trading  organisation  of 
the  company,  required  in  consequence  of  increased  business,  have 
been  carried  out  successfully.  The  increase  in  the  investment 
account  is  due  principally  to  the  incorporation  and  establishment  of 
subsidiary  trading  companies  abroad. " 

Mr.  M,  Railing  offers  himself  for  re-election  as  a  director,  and  the 
auditors  offer  themselves  for  re-appointiuent. 

We  give  below  the  comparable  figures  from  the  reports  for  the 
three  years  ended  March,  IDIO,  1!»11  and  1912  : — 


1910. 

1911. 

1912. 

Net  trading  profit  and  income 

' 

from  investments 

£95,4  (i2 

£119,146 

£133,504 

Depreciation    and    debenture 

interest    

27,057 

32,331 

32,400 

Balance            

68,404 

9.5,734 

113,377 

Pref.  dividend  5  per  cent,  for 

the  year 

12,500 

12,500 

12,500 

Available  balance       

55,904 

83,233 

100,877 

Managing  director's  and  em- 

ployes' bonus      

5,590 

7,431 

8,866 

Ordinary  dividend     

19,395 

19,973 

29,960 

(5  %) 

(5  %) 

(74  %) 

To  reserve  account     

22,000 

43,615 

30,000 

Balance  carried  forward 

8,919 

12.214 

32,050 

Reserve  fund  total 

158,488 

202,104* 

140,000 

*  As  £92,104  of  this  was  applied  towards  writing  dow 

n  goodwill 

and  patents,  the  total  reserve  was  £110,000. 

Goodwill  and  patents  stand  at  £1  in  the  balance-sheet. 

The  company's  investments  consist  of  debentures,  stocks  and 
shares  to  the  amount  of  £239,943,  and  the  income  upon  these  was 
£21,224  for  the  year.  Sundry  creditors  stand  at  £33.5,819; 
sundry  debtors  at  £411,857  ;  stock  in  trade  at  £404,458  ;  and  bank 
balances  and  cash  in  hand  amount  to  £50,974.  The  capital  issued 
is  £250,000  preftrence,  £399,470  ordinary,  and  £2OO,0CO  in  4  per 
cent,  first  mortgage  debenture  stock  =  £849,470. 

The  directors  and  oflBcers  of  the  General  Electric  Co.  are  to  be 
heartily  congratulated  upon  the  excellent  position  of  affairs 
reflected  in  the  above  comparison.  Bearing  in  mind  the  company's 
aggressive  developments  in  different  Colonial  and  foreign  parts  of 
the  world  by  means  of  subsidiary  companies,  which  should  soon  be 
bringing  in  a  good  shaie  of  business,  if,  indeed,  they  are  not  already 
doing  so,  the  outlook  of  the  company  seems  to  promise  a  period  of 
continued,  if  not  still  greater,  prosperity. 


From  an  article  in  the  Fmancitd  Xeus,  we  gather  that  at  a 
special  mtcting  held  last  Friday,  the  board  resolved,  subject  to 
confirmatiun,  to  raise  the  rate  of  dividend  on  the  preference  shares 
from  5  to  0  per  cent. 


India-Rubber.  Gutta-Perclia  and    Telegraph  Works 

Co,,  Ltd. 

Ma.)OR  Leonaed  Dauwin,  who  presided  on  Tuesday  at  the  meeting 
of  this  company,  held  at  the  offices,  said  that  at  these  half-yearly 
meetings  there  were  no  accounts  to  present  to  the  shareholders, 
and  that  the  object  of  bringing  them  together  was  to  enable  the 
directors  to  give  the  shareholders,  so  far  as  could  be  done,  some 
idea  of  how  the  business  was  progressing.  This  information  could 
only  be  of  a  general  character  in  view  of  the  fact  that  no  complete 
statement  of  accounts  had  been  drawn  up.  The  board  very  much 
regretted  that  they  con'd  only  see  their  way  to  make  a  distribution 
of  dividend  to  the  pj.ference  shareholders.  The  ordinary  share- 
holders might  feel  fi;giieved  that,  while  they  received  no  dividend, 
the  preference  tl:  ..tholders  were  more  favourably  treated.  But 
the  payment  of  the  preference  dividend  should  in  itself  re-assure 
them  to  a  certain  extent  that  things  were  not  quite  so  unsatis- 
factory as  they  might  otherwise  be  led  to  assume.  What,  however, 
was  of  more  importance  to  them  was  to  feel  that  the  phase  of 
passing  the  interim  dividend  on  the  ordinary  shares  was  brought 
about  by  causes  which  were  abnormal,  and  which,  in  due  time,  would 
not  disturb  their  trading  to  the  same  extent  as  had  unfortunately 
been  the  case  recently.  In  the  first  place,  he  was  sorry  to  say  they 
had  not  had  a  time  of  peace  in  which  to  recover  from  last  year's 
disaster.    The  unrest  in  the  labour  market  was  notorious  to  all. 


The  coal  strike  Jjrought  about  an  increaHe  in  the  cort  of  fuel, 
disorganisefl  a  good  many  of  the  railwayn,  and  conecqnently  inter- 
fered with  the  transport  of  raw  material  and  the  dii>tribution  of 
manufactured  goods.  The  recent  trouble  in  the  dockf>,  although 
never  very  sf-rious,  had  brought  alxjut  a  certain  amonnt  of  di«- 
organisation  in  traftic.  The  coal  strike  was,  howev* ' 
matter,  as  the  increa.-e  in  the  price  of  coal  at  given  {x  : 
the  strike  wa.s  very  great,  and  a  perir.anent  increase  ha<i  been 
left  in  its  trail.  The  selling  of  rubber  goods  had  not  been  an  eaey 
matter  during  the  past  six  months,  that  w&a  to  say  the  obtaining  of 
profitable  prices  for  their  productions.  As  a  matter  of  fact,  the 
price  of  raw  material  had  not  varied  very  greatly  since  a  year  ago. 
but  the  ever-increasing  eurplns  of  plantation  rubber  had  proljably 
instilled  a  belief  into  manufacturers  that  pric*s  lower  than  those 
which  actually  were  ruling  would  eventually  retuU,  and  with  this 
view  they  had  been  underselling  so  as  to  clear  their  stocks  pre- 
paratory to  replacing  them  at  lower  figures.  In  other  words,  whilst 
the  price**  paid  for  the  raw  material  should  not  result  in  a  low 
profit,  yet  the  selling  market  of  manufactured  goods  might  do  bo 
lor  the  reason  above  stated  ;  for  one  heard  complaints  on  every  side 
among  rubber  manufacturers  at  the  prices  obtainable  for  their 
finished  stuff.  Again,  it  was  perhaps  worth  mentioning  that  the 
National  Insurance  Act  would  throw  a  further  burden  on  their 
shoulders,  not  only  on  account  of  the  contribution  which  their 
company  would  have  to  make,  but  on  account  of  the  extra  clerical 
expenses  they  would  be  put  to  in  order  to  carry  out  itb  provisions. 
He  was  glad  to  say  they  had  secured  an  order  for  the  manufac- 
ture and  laying  of  a  submarine  telegraph  cable,  and  their  cable 
steamer  S'lrerfoun  would  shortly  sail  to  lay  it  down  between 
Australia  and  New  Zealand.  Under  all  the  circum.stances  the 
board  had  thought  it  best  in  the  interest  of  the  Lustiness  not  to 
recommend  the  payment  of  a  dividend  on  the  ordinary  shares.  He 
moved  "  that  a  distribution  of  5s.  per  share,  less  income-tax.  to  the 
holders  of  preference  shares  be  approved  and  sanctioned." 

Me.  Robket  Kaye  Gkay  seconded  the  motion. 

Me.  Henderson  said  that  he  had  visited  the  works,  and  was 
shocked  at  the  disorganisation.  It  was  true  he  was  told  that  the 
works  were  being  reorganised,  and  he  would  like  to  know  what 
progress  had  been  made. 

A  Shakeholder  asked  the  chairman  if  he  could  give  them  any 
hope  of  a  dividend  for  the  year. 

The  Chairman  said  there  was,  of  course,  great  difficulty  in 
speaking  with  confidence  of  the  future.  It  must  be  more  or  less 
of  a  speculative  estimate  of  what  the  future  was  goine  to  be.  The 
real  difficulty  of  arriving  at  an  estimate  was  the  fact  of  the  large 
amount  of  seasonal  trade  they  did.  In  other  wordH.  the  amonnt  of 
their  sales  was  very  much  greater  in  the  second  half  of  the  year 
than  the  first,  whilst  the  expexises  ran  evenly  throughout  the  whole 
year.  It  would  be  quite  possible  to  make  no  profit  during  the  first 
half  of  the  year  and  yet  make  a  very  considerable  prrfit  in  the 
second  half.  Under  these  circumstances  they  felt  it  necessary  not 
only  to  be  cautious  in  their  remarks,  but  to  be  conservative  with 
regard  to  dividends.  The  dividend  at  the  end  of  the  year  would 
depend  on  the  total  profit,  and  at  the  end  of  the  year  they  would 
see  how  things  went.  At  the  last  meeting  he  told  them  that  they 
had  considerable  confidence  in  the  future,  but  they  regretted  the 
record  of  the  past.  He  had  nothing  to  retract  from  that.  He 
stated  last  year  that  their  disaster  was  mainly  due  to  the  high 
price  of  rubber,  and  as  they  knew  rubber  had  been  fairly  steady  since 
then.  There  had  also  been  no  special  circumstances  like  last 
year,  although  the  coal  strike  caused  them  some  loss.  Last  December 
he  mentioned  that  certain  other  companies  had  been  unfavourably 
affected  by  the  same  circumstances  that  had  affected  their  company, 
and  he  had  a  list  in  his  hand  bearing  that  out.  The  chairman  pro- 
ceeded to  give  the  losses  sustained  by  different  rubber  companies, 
and  said  it  indicated  that  there  had  been  widespread  trouble 
amongst  the  rubber  manufacturing  trade.  When  a  disaster  occurred 
to  a  company  like  theirs,  it  was  natural  that  everyone  concerned 
searched  the  whole  machine  for  weak  spots.  That  had  been  so 
with  them,  and  things  had  been  put  right.  He  thought,  however, 
that  Mr.  Henderson's  phrase  as  to  the  works  being  disorganised  was 
too  strong.  The  difficulty  of  carrying  on  work  on  an  old  crowded 
site  was  great,  but  he  believed  there  had  never  been  anything 
approaching  disorganisation.  He  did  not  believe  it  was  safe  to  give 
a  definite  prophecy,  but  he  did  say  that  they  were  rapidly  getting 
into  their  normal  stride.  He  did  not  know  how  near  to  the  old  level 
they  would  get  by  the  end  of  the  year,  but  he  was  as  hopeful  of 
that  company  as  of  any  manufacturing  company.  He  asked  them 
to  be  patient  for  one  more  half-year,  and  then  he  trusted  they 
would  meet  under  happier  circumstances, 

A  vote  of  thanks  was  proposed  to  the  board  and  the  staff,  and 
Mr.  Henderson,  in  seconding  the  motion,  said  that  perhaps  his 
remari:  was  too  strong.     He  was  perfectly  satisfied  that  the  board 
and  staff  were  capable  of  carrying  out  their  duties. 
The  motion  was  carried. 


Greenwood    &    Batley,   Ltd. — The  directors'  report 

(according  to  the  Tlmeii)  shows  that  after  providing  for  interest  on 
the  debentures,  expenses  of  management,  and  doubtful  debts,  there 
is  a  profit  for  the  year  ended  March  31st  of  £25,295,  making,  with 
the  balance  brought  forward,  £27,677.  The  directors  have  allocated 
to  depreciation  £8,000  ;  provision  for  contingent  loss  on  certain 
contracts,  £2,500  ;  written  off  book  value  of  an  investment,  £1,000  ; 
provision  for  additional  plant,  £4,000  ;  and  provision  for  estimated 
charges  to  March  31st,  1913,  under  the  National  Insurance  Act, 
£1,500.  The  dividend  on  the  paid-up  cumulative  preference  shares 
for  the  year  at  the  rate  of  7  per  cent,  per  annum  is  to  be  paid, 
leaving  £3,649  to  be  carried  forward.  The  profits  for  the  preceding 
year  were  £20,198, 
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Nairobi  Electric  Power  and  Lijihtiiig  Vo„  Ltd. 

The  directors  report  that  during  1911  the  company  shared  in  the 
general  progrress  and  prosperity  of  Nairobi,  as  may  be  seen  by  the 
followingr  comparative  fijjrures  : — 


Units  generated 

Motors  connected,  B. HI'. 

Lights  connected,  8-c.p,  equivalents 

Street  lighting 

Net  profit  . .        ■ 


1910. 
41C,C21 
147 

.5,732 
2,000 
i;40:) 


1911. 

581,418 

17.'? 

8.193 

2,000 

£2,027 


The  latest  advices  from  Nairobi  indicate  greatly  improved  results 
for  the  present  year,  and  the  revenue  for  the  first  quarter  of  l;»12  is 
e^iual  to  that  of  the  first  two  quarters  of  1911.  In  consequence  of 
the  growing  demand  for  current,  it  has  now  become  necessary  to 
arrange  for  the  installation  of  further  power  plant  to  supply 
same,  and  additional  power  stations  on  the  Ruera  river  will  be 
established.  Mr.  Chas.  I'dall,  the  chief  engineer,  who  has  been  at 
Nairobi  for  the  past  four  years,  is  coming  to  England  on  a  holiday 
and  to  confer  as  to  the  new  installations. 


British  Electric  Traction  Co.,  Ltd. 

Mb.  E.  Gabcke.  chairman,  presided  on  Thursday,  June  20th,  at  the 
Holborn  Restaurant,  over  the  ICth  ordinary  general  meeting  of  the 
above  company. 

In  moving  the  adoption  of  the  report  (see  Electhical  Review, 
page  101.')),  the  Chaikman  referred  to  the  re-arrangement  of  the 
capital  of  the  company,  and  congratulated  the  shareholders  on  the 
unanimity  of  the  decision  and  upon  the  result.     The  directors  were 
particularly  indebted  to  the  shareholders'  committee  for  the  reaf^on- 
able  spirit  in  which  they  co-operated  with  the  board  to  bring  about 
a  solution.      The  result  of  the  various  meetings  had  been  to  pro- 
duce a  better   understanding   and   an   appreciation  by  the  share- 
holders of  the  difiiculties  under  which  the  company  had  laboured. 
The  chairman  referred  to  the  retirement  of  Sir  Rivers  Wilson  and 
Sir  Charles  Freemantle  from  the  board,  and  to  the  election  of  Mr. 
Symons  and  Mr.  Tegetmeier  to  the  board.     He  said  that  altogether 
the  board,  as  now  constituted,  was  both  varied  in  experience  and 
composite  in  opinion.     They  had  as  much  optimism  as  was  good  for 
them  and  as  much  pessimism  as  they  could  do  with.      There  was 
plenty  of  initiative,  and  no  lack  of  criticism,   and   there  was  no 
waste  of  time  due  to  misunderstandings  or   want  of  knowledge  of 
the  language  of  business.    The  report  and  accounts  were  as  full  of 
information   and  as  accurate   in   preparation   as   any    report  and 
accounts  he  had  seen,  and  they  could  not  fail  to   produce  on  the 
minds  of  anyone  who  carefully  perused  them  an  impression  of  the 
magnitude  of  the  business  they  were  carrying  on,  and  a  belief  in  the 
inherent  soundness  of  the  enterprise.      The  only  regrettable  con- 
clusion to  be  drawn  from  the  document  was  that  the  business  was 
not  as  profitable  as  it  deserved  to  be,  having  regard  to  the  important 
services  they  rendered  to  the  public.    But  inadequate  though  the 
profits  were,  they  were  doing  as  well  as  could  be  expected.      He 
had  before  him  the  published  figures  of  the  profit  made  by  all  the 
electricity   supply  undertakings  of  the   United    Kingdom.       The 
average  profit  was  4  H    per    cent.,    whilst    the    profit    made    by 
their     electricity     supply      undertakings      was     4"4      per      cent. 
The  average  profit  made  by  all  the  electric  traction   undertakings 
in  the  United  Kingdom  was  3"8  per  cent.,  whilst  the  net  profit  on 
their  tramways  was  3'54  per  cent.      In  the  case  of  the  tramways, 
their  average  was  slightly  below  the  general  average,  but  this  was 
due  to  the  fact  that  their  tramways  were  situated  for  the  most  part 
in  rural  and  interurban  districts,  whilst  the  tramways  of  the  large 
cities,  where  more  profit  was  made,  were  in  the  hands  of  the  local 
authorities.      Their  receipts  per  route-mile  were  lower  than   the 
general   average,   but  their  expenses  of  working  were  also  lower, 
which  pointed  to   the   efficiency  and  economy  with  which  their 
undertakings  were  worked.     He  could  not,  of  course,  deal  with  all 
the  matters,  but  he  would  touch  on  the  salient  facts  in  the  accounts 
and  hoped  to  be  able  to  show  that  practically  in  every  department 
there  was  some  improvement.      The  number  of  passengers  carried, 
and  the  receipts  per  rouce  mile,  showed  a  good  increase.    The  elec- 
tricity generated  showed  an  increase  of  over  .5  million  units,  repre- 
senting an  increase  of  about    10  per  cent.      The  net  profit  earned 
by   all  the  affiliated    companies    was    £708,000,   an    increase    of 
£86,000,  and   the  amount  placed  to  reserve  and  carried  forward  by 
all   the  companies  was  £247,000,  or  an  increase  over  the  preceding 
year  of   £25,600.      The  net  profit  made  by  the  British  Electric 
Traction  Co.  was  £176,000,  an  increase  of  £26,000,  and  the  amount 
placed  to  reserve  or  written  off  by  the  B.E.T.  Co.  was  £59,000,  or 
an  increase  of  £23,600,  so  that  altogether  no  less   than    £308,000 
had  been  reserved   by  the  B.E.T.  Co.  and  the  associated  companies 
out  of  the  last  year's  accrued  profits  of   £708,000.       In  the  memo- 
randum which  was  issued   to  the  shareholders  last  year  in  connec- 
tion with  the  rearrangement  of  capital,  he  said  :  "According  to  the 
present  practice  the  associated  companies  set  aside  varying  amounts 
for  depreciation  of  capital  after  charging  the  costs  of  repairs  and 
maintenance.     Besides  these  reserves,  the  British  Electric  Traction 
Co.  is  setting  aside  annually  out  of  its  profits  an  amount  to  meet 
depreciation  in  the  value  of  the  shares  and  debentures   which   it 
holds  in  these  same  companies,  and  in  1910  the  directors  decided  so 
long  as  such  depreciation  continues,  to  transfer  to  reserve  any  profits 
or  losses,  other  than  accrued  dividends  or  interest,  made  by  realisa- 
tion of  the  then  existing  investments.     I  am  expressing  no  opinion 
as  to  whether  the  reserves  are  adequate  or  otherwise,  but  I  wish  to 
point   out  that    the  question  of  what  reserves  should    be    made 
deserves  further  consideration."    The  federated  companies  were  now 
engaged  in  an  exhaustive  examination  of  the  whole  question  of  re- 
Berves,  and  they  hoped  before  the  next  accoonts  were  made  up  to  arrive 


at  a  satisfactory  conclusion  on  the  subject,  so  that  each  company  would 
hereafter  allocate  its  profits  between  reserve  and  dividends  in  such 
a  way  that  the  shareholders  might  feel  full  confidence  that  adequate 
provision  had  been  made  for  the  replacement  of  circulating  and 
reservable  capital,   and   also    that    dividends  were  not  withheld 
because  of   some   unnecessary    and    indefinite   apprehension  that 
depreciation  of  fixed  or  permanent  capital  was  in  every  case  to  be 
provided  for.     On  this  occasion,  however,  they  could  not  do  other- 
wise than  apply  all  the  surplus  profits  after  paying  the  6  per  cent, 
on  the  cumulative  preference  stock,  to  the  placing  of  their  house  in 
order.     They  might  have  paid  a  small  dividend  on  the  7  per  cent, 
preference  stock,  but  by  not  doing  so  they  were  able  to  present  a 
much  nicer  balance-sheet,  and  the  directors  felt  that  the  right  thing 
on  this  occasion  in  the  best  interests  of  the  company  was  that  in  the 
first  balance-sheet  produced,   after  the  re-arrangement  of  capital, 
all   items   not   strictly   represented   by  tangible  assets,  should  be 
eliminated  so  far  as  necessary  ;  so  that  the  whole  of  the  reserve 
could   be   made   applicable  towards   meeting   the  deficiencies  on 
investments  and  undertakings.      The  reserve  now  api)eared  in  the 
balance-sheet  as  a  deduction  from  the  cost  price  of  the  investments 
and  undertakings,  and  they  would  continue  to  increase  the  reserve 
by   any    profits   they   made  by  the  realisation  of  the  investments, 
and  also  by  an  annual  contribution  out  of  the  profits,  and  pro  rata, 
of  course,  they  would  reduce  the  reserve  by  any  losses  they  might 
from   time  to   time  make  on  the  realisation  of  investments  and 
undertakings.      This  was  a  wise  and  perfectly  intelligible  policy 
which  would  enable  the  shareholders  to  follow  the  progress  of  the 
business  from  year  to  year  without  any  difficulty.     Shareholders, 
however,  must  not  be  alarmed  if  from  time  to  time  they  made  large 
inroads  on  the  reserve.     Whenever  a  depreciated  investment  could 
be  sold  to  advantage  they  would  not  hesitate  to  realise,  although 
by   so   doing  they  might  show  a  loss  on  capital  account,  which 
would  be  met  by  the  reserve.     They  were  continuing  the  policy 
previously    announced    of    gradually    selling    their    consols    and 
investing  the  proceeds  in  other  good  securities  with  a  better  yield. 
One  good  feature  presented  by  the  item  of  investments  this  year 
was  that  the  proportion  of  investments  which  was  unproductive 
had   been  reduced   by   £160,000,   and  the  market  value   of  these 
investments   which   were   quoted   was   £48,000   higher.      But  the 
most  satisfactory  feature  was  the  increase   in  the   average  yield. 
This  year  it   was   377  per  cent,  on  the  total  cost  after  deducting 
the   reserves,   which   compared   with  31  per  cent,   for   1910,  and 
3  per  cent,  for  1909.     This  increased  profit  had  been  for  theimost 
part  utilised  in  strengthening  the  position  of  the  company,  and  to 
a  small  extent  in  paying  dividends.     The  position  of  the  company 
had  been  strengthened  in  various  important  ways  which  could  not 
be  represented  in  the  accounts,  but  to  some  of  which  he  would  refer. 
In  view  of  the  policy  he  had  explained  of  carrying  the  profit  and 
loss  on  the  realisation  of  investments  direct  to   the  reserve,  the 
figure  showing  the  yield  each  year  on  the  net  amount  of  invest- 
ments would  be  the  key  to  the  position  of  the  company.     With  57 
companies   in   their  list,  it   was   impossible   for  him   to   refer   to 
everyone,  but  some  of  the  developments  were  so  important  that  he 
must  call  attention  to  these.     The  Metropolitan  Electric  Tramways 
Co.,  which  paid  6  percent,  on  its  ordinary  shares,  had  arranged  for 
through   running   with  the  L.C.C.,  and   another   development  of 
importance  was  that  they  had    decided  to   run    motor- omnibuses 
through  London   in    connection   with    the   tramways.     They  had 
also  an  associated  company,  the  British   Automobile  Traction  Co., 
which  was  arranging   to   work   several   motor-omnibus  routes  in 
London   and  in   the  provinces,   but    they    had    no    intention    of 
encouraging  unremunerative  competition.     The  North  Metropolitan 
Electric  Power  Supply  Co.  was  increasing  its  business  most  satis- 
factorily, and  for  the  past  year  paid  a  dividend  of  9  per  cent,  on  its 
ordinary    shares.      The    Bombay    Co.  had   now    entered    on    the 
dividend  list,  and  paid  3  per  cent,  on  the  ordinary  capital,  and  he 
thought  he  was  justified  in  saying  this  was  but  an  indication  of 
better  results  which  would  be  obtained  in  the  future.     The  Auck- 
land Electric  Tramways  Co.,  in   which  they  had  a  large  holding, 
was  also    developing   very  satisfactorily,  and   whilst  paying  7  per 
cent,  on  the  ordinary  shares,  was  building  up  a  strong  reserve  fund. 
In   the  case  of  the  Potteries    Co.,  the  net  balance  was  £35,500, 
compared  with  £27,300  in  the  preceding  year.     The  Barrow  Co.'s 
surplus   was    £7,700,  compared    with    £6,100  ;    Birkdale    paid    a 
dividend  of  7  per  cent.,  compared  with  .")  per  cent.  ;  the  Yorkshire 
Co.  had  a  surplus  of  £9.500,  compared  with  £8,100  :  the  Devonport 
Co.  had  a  revenue  of  £26,700,  compared  with  £22,900  ;  Weston  had  a 
balance  of  £5,000,  compared  with  £3,600  ;  the  Greenock  Co.  paid 
5  per  ceiit.,  instead  of  3  per  cent,  on  the  ordinary  shares ;  the  Swansea 
Co.'s  revenue  was  £62,400,  an  increase  of  £3,151,  and  this  company 
had  also  made  a  satisfactory  arrangement  with  the  Corporation  for  the 
co-ordination  of  the  tenures,  which  had  an  important  bearing  on  the 
capital  value  of  the  undertaking,  although  it  was  not  expressed  in 
the    revenue  account.       Without    going  further   into    details,  he 
might  say  there  had  been  an  all-round  improvement  not  only  in 
net  profits  but  also  on  capital  account,  which  would  find  expression 
later  on  when  they  realised  the  investments.    Of  course,  there  were 
inevitably  some  bad  features,  and  some  of  the  undertakings  while 
paying  their  debenture  interest  and  the  dividends  on  the  preference 
shares,  were  not  earning  sufficient  profits  to  pay  anything  on  the 
ordinary   shares,   whilst  a   few  companies   were    actually   losing 
money  ;    but  even   in   those    cases  they   had   the  consolation   of 
knowing    that   the    losses  were  less  than  in  the  preceding  year. 
There  were  six  or  seven  companies  which   showed  debit  balances  on 
their  revenue  account,   and  the  total   losses  on  these  companies 
last  year  was  between  £8,000  and  £9,000.      Regrettable  as  the 
losses  were,  they  were  small  in  relation  to  the  profit  of  £708,000 
made  by  the  other  companies  in  the  federation.    In  the  case  of  the 
Bmsh  Co.,  the  loss  was  less  than  in  the  preceding  year,  and  they 
wexe  anxiousl;  considering  how  the  situation  'M)uld  be  further  im- 
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proved  ;  but  with  the  frequent  strikes  in  other  industrien,  which 
had  a  ba<l  effect  on  their  business,  and  with  the  intense  home  and 
foreipn  competition,  the  electrical  manufacturin^f  companies  of 
this  country  had  a  very  uphill  strupKle-  They  were  mainly  lookinjf 
abroad  for  their  new  enterpriaes,  and  during  the  past  year  they 
acquired,  jointly  with  some  financial  friends,  an  important  interest 
in  the  British  Canadian  Power  Co.,  which  supplied  power  to  the 
large  silver-producinp  district  near  (Cobalt  in  Canada.  They  were 
at  present  engaged  in  developing  the  business,  and  prf>V>ably  next 
year  would  make  an  issue  of  capital.  The  figures  in  the  balance- 
sheet  explained  themselves.  An  impcjrtant  feature  in  the  present 
position  arose  out  of  the  liquidation  of  the  City  of  Birmingham 
Tramways  Co.  They  made  an  investment  in  the  shares  of  the 
company  some  years  ago  with  the  intention  of  dealing  with  the 
tramways  there,  but  they  had  been  prevented  from  doing  so.  Still 
they  had  made  a  satisfactory  investment.  They  paid  £1  ITs.  Gd. 
for  each  share,  and  were  now  receiving  a  return  of  tlie  capital 
equal  to  £4  per  share,  representing  a  profit  on  capital  account 
of  £11S,90U.  They  had  also  received  dividends  of  10  per  cent, 
last  year,  and  for  the  past  18  months  had  had  ID  per  cent.  The 
City  of  Birmingham  Tramways  Co.  had  been  accumulating  large 
resources,  amounting  to  between  £r)00,000  and  £700,000,  and  had 
established  a  profitable  investment  business.  It  had.  therefore, 
been  decided  to  form  a  new  company — the  Electrical  and  Industrial 
Investment  Co. — and  take  over  the  investments  of  the  tramway 
company,  and  their  federated  company,  which  held  the  shares, 
would,  therefore,  receive  shares  in  the  new  company  of  a  higher 
value  than  the  shares  which  it  held  in  the  City  of  Birmiogham 
Tramways  Co.,  but  the  appreciation  in  the  value  of  these  shares 
would  be  treated  as  a  profit  on  capital  account,  and  not  as  profit  on 
revenue  account  available  for  dividend.  The  formation  of  the 
Investment  Co.  would  give  them  the  opportunities  of  utilising  their 
surplus  capital  to  greater  advantage  than  had  been  possible  hitherto. 
They  had  beer  looking  out  for  new  directions  in  which  to  employ 
their  energies  and  invest  their  spare  capital,  and  they  hoped,  by 
doing  general  financial  business,  they  would  be  able  to  increase 
their  profits.  They  would  continue  to  give  preferential  considera- 
tion to  suitable  and  profitable  electrical  enterprises,  because  that 
was  the  department  of  industry  of  which  they  had  special  know- 
ledge and  experience,  but  he  feared  that  the  scope  for  investment 
of  capital  in  electrical  enterprises  in  this  country  would  be  restricted 
so  long  as  the  Legislature  treated  the  electrical  industry  as  the 
Cinderella  of  commerce,  with  labour  troubles  and  municipal  veto  as 
the  ugly  sisters.  Proceeding  to  touch  on  the  question  of  fares,  the 
chairman  observed  that  it  was  impossible  to  obtain  any  marked 
improvement  in  the  situation  in  regard  to  them  without  the 
sympathy  and  support  of  public  opinion,  and  he  asked  all  of 
them  to  assist  in  that  direction.  The  chairman  next  dealt  with 
the  continued  unrest  in  the  labour  world  and  the  prejudicial 
effect  it  had  on  all  industries,  and  expressed  the  hope  that  a  states- 
man would  be  forthcoming  who  was  able  to  equitably  adjust  the 
altered  relations  between  capital  and  labour.  Their  superannuation 
fund  for  the  benefit  of  the  officers  had  been  converted  into  an 
endowment  fund,  but  the  cost  to  the  company  would  be  the  same 
as  before.  With  regard  to  the.  Friendly  Society,  which  included 
3,000  men,  they  had,  in  view  of  the  Insurance  Act,  decided  to 
register  as  an  approved  society,  and  to  extend  its  operations  to  the 
clerks  and  others  who  came  within  the  scope  of  the  Act.  How  the 
arrangement  would  work  remained  to  be  seen.  In  conclusion,  the 
chairman  said  he  was  glad  to  be  able  to  assure  the  shareholders  that 
he  now  felt  more  hopeful  as  to  the  future  of  the  company  than  he 
had  done  at  any  time  since  they  were  overtaken  by  adversity,  and 
he  was  confident,  not  without  reason,  that  if  they  continued  along 
the  course  on  which  they  were  now  proceeding,  and  the  political, 
social  and  economic  conditions  of  the  country  did  not  get  worse, 
the  time  was  not  very  distant  when  they  would  recover  some 
measure  of  their  former  prosperity. 

Mk.  J.  S.  Kawouth  seconded  the  motion,  and  the  report  was 
adopted  without  discussion. 


Brazilian    Amalltamation. — It  is   aiinonnced  that  a 

company  has  been  incorporated  under  the  laws  of  Canada, 
entitled  the  Brazilian  Traction,  Light  and  Power  Co.,  Ltd.,  with  a 
capital  of  $120,000,000,  divided  into  1,200,000  shares  of  $100  each. 
The  principal  object  of  the  new  company  is  to  bring  about  a 
consolidation  of  the  Rio  de  Janeiro  Tramway,  Light  and  Power 
Co.,  Ltd.,  the  Sao  Paulo  Tramway,  Light  and  Power  Co.,  Ltd.,  and 
the  Sao  Paulo  Electric  Co.,  Ltd.,  by  issuing  its  share  capital  in 
exchange  for  the  issued  share  capital  of  the  three  companies.  The 
principal  shareholders,  representing  a  large  percentage  of  the . 
capital  of  each  company,  have  expressed  their  approval  of  the 
exchange,  and  a  circular  will  shortly  be  issued  to  the  general  body 
of  shareholders,  inviting  them  to  make  the  exchange  on  the  terms 
mentioned  above.  Sir  William  Mackenzie  will  be  chairman,  and 
Dr.  F.  S.  Pearson  president  of  the  new  company,  and  Mr.  E.  R. 
Wood,  Mr.  Z.  A.  Lash,  Sir  William  C.  Van  Home,  Sir  H.  M.  Pellatt, 
Mr.  Alexander  Mackenzie,  and  Mr.  R.  M.  Home  Payne  are  to  be  on 
the  board. 

Trafford  Power  and  Li*rht   Supply  (lUO-^).  Ltd.— 

The  report  states  that  the  accounts  for  the  year  to  March  .Slst 
show  a  net  profit,  after  charging  intere.'»t  on  debenture  and  loans, 
&c.,  and  £3,000  for  depreciation,  of  f.M^,  a  debt  balance  of  £2,S23 
brought  forward  being  reduced  to  £,2,'Sll.— Fina7icier. 

Eastern  Extension,  Australasia  and  China  Tele- 
graph Co.)  Ltd. — The  directors  have  declared  an  interim 
dividend,  for  the  quarter  ended  March  Slat,  of  2s.  6d.  per  share, 
free  of  income-tax. 


rrospc'Ctu.ses. — The  CaruuJian- HrxHiih  Eiujimenruf  Co., 
Lid. — In  our  adverti-Heruerit  pages  thia  week  will  be  found  the 
prospectus  of  thiw  company  with  'whose  object*  our  readers  are 
already  familiar  by  re:iM)n  of  the  article  on  '*  Trade  with  Canad*,'* 
which  appeared  on  page  701  of  the  Electkical  Ekvikw  for 
May  4th,  1912,  and  wherein  the  scheme  of  Mr.  Leonard  Andreiri 
for  extending  liritish  <;ngiueerin^  trade  in  the  Canadian  market 
was  outlined.  After  what  we  have  already  said  it  is  not  neceeaarj 
for  us  to  do  more  than  indicate  one  or  two  supplementary  pointe 
which  the  prospectus  makes  public.  The  share  capital  i-  i.2'>'.,>*)0 
divided  into  2' 10,000  non-cnmulative  7  per  cent,  preferred  ordinary 
shares  of  £1  each  and  100,000  deferred  ordinary  of  Is.  each.  The 
former  will  also  be  entitled  to  50  per  cent,  of  the  surplas 
profit.4  available  for  dividend  after  they  have  had  their  7  per 
cent.  The  deferred  will  take  the  remaining  "iO  per  cent.  The 
present  issue  is  of  1mO,000  of  the  preferred,  and  the  sub- 
scriber is  entitled  also  to  subscribe  for  one  deferred  share  for 
every  nve  preferred  allott«d  to  him.  The  directors  of  the  com- 
pany are  :  C.  Leonard  Agnew  (Illingworth  k  Agnew,  brokers  to 
the  company),  W.  H.  PatcheU,  Leonard  Andrews  (of  the  Key 
Engineering  Co.,  Ltd.,  who  is  to  be  managing  director  in  Great 
Britain),  and  W.  A.  Martin,  of  Toronto  (late  a.ssistant  general 
manager  of  the  Toronto  Electric  Light  Co.,  who  is  to  l)e  managing 
director  in  Canada).  There  will  be  a  local  board  in  Canada  as 
follows  :  W.  A.  Martin,  E.  M.  Sellon,  C.  Ruttan  and  N.  Thompson. 
The  offices  of  the  company  are  at  4,  Queen  Victoria  Street  (secre- 
tary ^^r;*  tern..  R.  G.  Sidford).  The  company  will  carry  on  the 
business  of  an  engineering  supplies  and  construction  company  in 
Canada  on  the  lines  already  explained,  the  plant  required  being 
purchased,  as  far  as  possible,  from  leading  firms  in  the  L'nit^ 
Kingdom.  Sole  agency  agreements  have  been  obtained  from  the 
following  firms  :  Sir  W.  G.  Armstrong.  Whitworth  iV  Co.,  Ltd. 
(cranes,  and  dock  and  harbour  equipments)  ;  Cammell.  Laird  and 
Co.,  Ltd.  (for  Western  Canada,  for  steels,  tires,  axles,  A:c.)  ;  Dorman, 
Long  &  Co.,  Ltd.  (for  Western  Canada,  for  steel  beams,  angles,  •\:c.)  :  the 
Power  Gas  Corporation,  Ltd.  (for  Mond  gas  producers,  ice.) ; 
Ransomes,  Sims  &  Jefferies,  Ltd.  (agricultural  machinery)  ;  Sandy- 
croft  Foundry  Co.,  Ltd.  (for  Eastern  Canada,  for  mining  plant 
equipments)  ;  Willans  A:  Robinson,  Ltd.  (for  Eastern  <  anada,  for 
steam  turbines,  Diesel  engines  and  condensing  plants).  Negotiations 
are  proceeding  with  other  firms,  and  also  for  the  acquisition  of  cer- 
tain established  businesses  in  different  centres  in  Canada  with  a  view 
to  utilising  their  local  connections.  Mr.  Andrews  and  Mr.  Martin, 
under  agreements  entered  into,  will  act  as  managing  directors  at 
£800  per  annum  each,  plus  5  per  cent,  of  the  divisible  profits.  The 
Key  Engineering  Co.,  who  are  the  vendors,  have  underwritten 
20,000  preferred  ordinary  shares  at  a  commission  of  £1,500  in  cash. 
The  Key  Engineering  Co.  transfer  the  agency  contracts  to  tic 
company  for  £6,oOO  in  4, ."00  preferred  and  30,000  deferred  shares. 
The  preliminary  expenses,  estimated  at  £2,.")00,  exclusive  of  under- 
writing commission,  will  be  paid  by  the  company.  Mr.  Andrews 
has  sub-underwritten  5,000  preferred  shares  at  5  per  cent,  cash  com- 
mission. It  is  intended  that  the  companys  capital  shall  be  prin- 
cipally utilised  in  carrying  stocks  of  standard  machinery  and 
appliances  and  in  executing  contracts  for  the  construction  and 
equipment  of  engineering  works.  The  company  will  have  a  London 
office  or  buying  house,  through  which  all  communications  with 
manufacturers  will  pass. 

Conmlidated  Cities  Liyht.  Poicer  and  Traction  Co. — This  com- 
pany has  been  offering  §4,000,000  first  lien  5  per  cent,  gold  bonds 
at  90  (£90  per  bond  of  8500)  for  subscription.  The  company  is 
interested  in  a  large  number  of  electric  power  and  traction  and 
gas  undertakings  in  the  U.S.A.  The  list  was  to  close  on 
Wednesday. 

Pulford  Bros.,  ltd. — We  are  informed  that  the  14th 
annual  meeting  of  this  company  was  held  at  the  registered  office 
of  the  company  on  20th  inst.  Mr.  Egerton  tl.  Pulford,  who  pre- 
sided, reported  that  the  business  during  the  past  year  showed  a 
very  satisfactory  increase.  Resolutions  declaring  a  dividend  of 
25  per  cent.,  free  of  income  tax,  for  the  year  ended  March  31st  laet. 
and  carrying  the  balance  of  profit  to  reserve  fund,  were  passed. 

Westin$>:Iiouse   Electric  Co.  (I. S. 4.).— The  directors 

have  declared  a  quarterly  dividend  of  \i  per  cent,  on  the  preferred 
stock. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Cert.mn  specialised  markets  have  been  doing  all  the  trade  this 
week  :  outside  of  them  there  is  little  that  is  exciting  to  record. 
The  stocks  and  shares  in  Latin-Canadian  undertakings  have  been 
soaring  like  rockets,  attracting  a  good  deal  of  business  in  the 
process — in  fact,  speculation  is  running  rife  in  certain  of  the 
favourites,  and  it  is  rather  a  moot  point  whether  the  advance  does 
not  threaten  to  become  too  rapid  for  safety. 

Home  Railways  are  under  the  labour  cloud  which  continues  to 
depress  so  many  of  the  industrial  departments.  Most  of  the  steam 
stocks  are  lower,  and  the  dividend  outlook  in  respect  of  the  current 
six  months  is  an  added  factor  in  making  prices  dull.  The  prospect 
here  is  not  pleasant  at  the  moment,  though  it  may  alter  when 
traffics  begin  to  run  against  those  of  the  railway  strike  period  last 
year.  So,  while  a  further  fall  is  not  unlikely  to  take  place,  holders 
of  Home  Rails  hug  to  themselves  the  hope  that  better  prices  may 
be  in  store  for  them  when  the  holiday  rush,  begins  in  August. 
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The  announcement  that  the  London  General  Omnibus  Company 
is  to  be  put  into  voluntary  liquidation  came  as  rather  an  unpleasant 
surprise  to  the  few  remainiujr  proprietors  of  the  company's  non- 
assenting:  stock,  causing  a  fall  of  100  points,  from  ;490  to  290, 
before  any  recovery  occurred.  An  interim  dividend  of  10  per  cent, 
was  declared  at  the  same  time,  and  this  was  taken  to  indicate  that 
the  distribution  on  the  (">  per  cent,  income  bonds  of  the  Under- 
gfround  Electric  Railways  Company  will  be  made  up  to  I  per  cent, 
in  September,  instead  of  the  full  rate.  If  this  prophecy  turns  out 
to  be  correct,  it  will,  of  course,  confirm  the  warnino:  rai-sed  once  or 
twice  here  as  to  aprobabledisappointmentfor  those  who  were  looking: 
for  (i  per  cent,  on  their  income  bonds  next  September.  The  price 
of  the  bonds  has  shed  ^^  points,  while  the  shares  are  1  lower,  and 
the  Is.  shares,  from  l.")S.  t;d.,  fell  back  to  13s.  '.>d.  Districts 
trave  way  as  well,  and  Metropolitans  fell  1.  while  falls  of  I 
occurred  also  in  Central  London  Ordinary  and  Deferred.  City  and 
South  London  shed  1>,  and  London  ignited  Tramway  Debenture 
fell  1.  In  all  these  concerns  there  is  a  sympathetic  sentiment, 
which  has  its  palpable  effect  upon  quotations,  so  that  if  one  is 
weak  the  others  are  influenced  in  the  same  direction.  The  London 
General  Omnibus  directors  threaten  to  pay  out  their  "non- 
assenting:"  stockholders  at  C27.')  per  cent. 

English  Electric  Supply  shares  are  firm  as  a  whole,  with  rises  in 
Bournemouth  and  Poole  and  County  Ordinary.  It  is  stated  that  the 
Bournemouth  Corporation  is  considering:  the  question  of  purchasing 
the  Bournemouth  and  Poole  undertaking,  which  will,  of  course, 
come  as  no  surprise  to  those  who  adopted  our  hint  two  or  three 
weeks  ago  as  to  what  was  likely  to  happen  in  this  case.  As  the 
County  Company  holds  a  controlling  interest  in  the  Bournemouth, 
the  rise  in  the  former  is  the  natural  corollary.  Both  Companies' 
Preference  shares  are  also  better.  On  the  other  hand.  City  Ordinary 
again  lost  IDs.  on  the  decision  of  the  Streets  Committee  of  the 
City  Corporation  that  it  would  be  inexpedient  to  take  any  ste})s  at 
the  present  time  to  purchase  those  portions  of  the  property  of  the 
City  of  London  and  the  Charing  Cross  Electric  Supply  Companies 
which  relate  to  the  City.  Bulls  of  the  shares,  however,  maintain 
as  stoutly  as  ever  that  the  recent  rise  was  fully  justified  :  though  it 
will  be  noticed  that  they  do  not  back  up  their  convictions  with 
purchases  of  shares  to  any  appreciable  extent.  Metropolitans  are 
a  shade  easier,  but  North  Metropolitan  Power  Debentures  have  risen 
3  points.  An  excellent  report  from  the  General  Electric  Company 
had  the  effect  of  raising  the  price  of  the  Preference  17s.  6d.  to  Id}, 
this  following  upon  several  improvements  recently.  The  company 
has  made  big  strides  during  the  last  year,  and  its  net  revenue  has 
increased  by  £14,000.  the  Ordinary  dividend  being  raised  from  ."i  per 
cent,  to  75  per  cent.  Brush  4  per  cent.  Debenture  stock  is  2  points 
ower. 

As  mentioned  above,  it  is  in  ^  the  Latin-Canadian  group  that  the 
principal  excitement  of  the  week  has  come.  To  quote  some  of  the 
most  important  movements  :  Mexican  Light  and  Power  Common 
gained  IO3  (to  lose  <>  points  later),  and  the  Preferred  put  on  t>i, 
while  Rio  Trams  are  no  less  than  1.")  up.  Sao  Paulo  Trams  rose  7, 
but  reacted  '>,  and  Mexico  Trams  are  7-2  better.  Shawinigan  Water 
gained  3,  Canadian  General  Common  and  Preference  2,  and  Mexican 
Northern  Power  jumped  from  23  to  32,  falling  back  to  31.  As 
may  be  supposed,  various  rumours  are  afloat  to  account  for 
these  sensational  rises.  There  is  said  to  be  an  important  scheme 
on  foot  for  amalgamating  the  Sao  Paulo  with  the  Rio  Tramways 
,  Company,  and  it  is  not  without  its  sig-nificance  that  part  of  the 
buying  should  come  from  the  Continent.  The  Mexican  Light  and 
Power  rise  is  attributed  to  the  patent  fact  that  the  revolution  is 
over,  and  that  the  country  has  now  settled  down  to  the  prosperity 
and  trade  which  are  expected  to  follow  the  recent  disturbances. 
The  rise  in  Mexican  Northern  Power  is  stimulated  by  the  com- 
paratively low  price  at  which  these  shares  stand,  and  the  scope 
which  they  present  for  substantial  improvement  tacked  on  to  the 
heels  of  the  rise  in  other  Mexican  issues.  It  may  be  mentioned, 
by  the  way,  that  Id  the  last-named  company  there  are  5  per  cent, 
bonds  standing  at  75,  with  coupons  payable  on  January  1st  and 
July  1st  ;  so  if  the  Common  shares  are  worth  anything  like  31,  it 
would  seem  that  the  bonds  are  too  low  at  75.  So  far  as  we  are 
aware,  however,  the  company  has  done  no  work  yet,  and  its  success 
or  otherwise,  lies  all  in  the  future.  According  to  particulars  in 
front  of  us,  it  is  estimated  that  the  works  will  be  completed  and 
power  delivered  in  November,  1912 — or,  at  latest,  some  six  months 
afterwards. 

British  Columbia  Electric  Deferred  and  Preferred  are  both  ex 
rights,  and  show  nominal  falls  of  about  5  points.  Anglo- Argentine 
Trams  are  steady,  and  Rangoon  Preference  rose  4. 

The  Telegraph  market  is  sustained  by  the  business  in  Marconis 
and  National  Telephone  stock.  Fluctuations  in  Marconis  are  rather 
less  violent  than  they  have  been  recently,  but  it  seems  manifest 
that  the  weak  account  is  not  yet  entirely  eliminated  from  the 
market.  National  Telephone  Deferred  has  again  fallen,  though  not 
80  heavily  as  it  did  last  week.  United  River  Plate  Telephones 
are  ^^  lower.  Steady  selling  of  West  India  and  Panama  shares  put 
down  the  price  i,  and  Great  Northern  Telegraphs  are  £1  lower. 
The  Anglo  and  Eastern  groups  are  both  firm,  without  showing  any 
special  feature. 

Amongst  Manufacturing  shares,  the  principal  change,  apart  from 
General  Electrics,  is  a  fall  of  10s.  in  India-Rubber  shares,  while 
Telegraph  Constructions  are  also  down,  and  the  company's  Deben- 
ture fell  i.  Babcock  &  Wilcox  Preference  are  |  lower,  holders 
taking  advantage  of  the  high  price  to  get  out  and  to  put  the  money 
into  something  which  yields  a  better  rate  of  interest.  Castncr- 
Kellners  are  a  shade  harder  on  buying  from  the  country,  and  Dick, 
Kerr  Preference  improved  a  trifle.  Keen  interest  is  taken  in  the 
latest  discovery  of  synthetic  rubber,  and  in  spite  of  the  criticism 
launched  at  Prof.  Perkin's  invention,  the  rubber  share  market  lias 
been  upset  by  selling  on  the  part  of  nervous  holders. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Fort- 

Receipts tor 

!Io. 

Roata 

Ciooality. 

night 

the 

Ot 

7o4tl  to  d*ta. 

miles 

ended. 

tortaight.       wks. 

open. 

£ 

f* 

£ 

£* 

Inc. 

Aberdeen     .. 

June  19 

3,036 

+•      64 

3 

4,269    - 

-     85S 

141 

Ayr 

„    22 

684 

4-      61 

5 

1,731    - 

-       26 

8 

, , 

iBath 

,  , 

,  , 

, , 

Birkenhead.. 

„    23 

2i805   - 

8 

ii 

18,507    - 

-     595 

18-68 

, , 

Birmingham  Corp. 

„    15 

30.805 

f  5,804 

11 

115,597 

+  34,000    57-17 

^ , 

Blackburn    .. 

„    19 

2,854 

+•    158 

12^ 

14,750 

-      100    14-62 

, , 

Blackpool  Corp.    . . 

,.    20 

2,281    - 

-    5i0 

14,399 

+  1,534 

11-87 

, , 

Blackpool-Fleetw'd 

„    22 

1,486   - 

-    283 

21 

11,597 

(-      251 

8 

•  • 

Bournemouth 

„    19 

3,418 

+      95 

11? 

20,920 

+      856 

21-95 

, , 

Bradford      . . 

„    15 

10,857 

-1,721 

11 

62,234 

-     707 

56 

1-2 

Brighton 

„    23 

2,011   - 

-    101 

12 

11,924 

-     632 

9-5 

•  • 

Bristol 

„    21 

13,687 

+    263 

162,960 

+ 13,147 

30-5 

•• 

Brit.  Elec.  Trfto,  Co. 

Airdrie      .. 

„  u 

610 

+    139 

24 

6,835 

+  1,695 

3-65 

•  • 

Barnsley  .  • 

..    14 

3G2 

-     40 

It 

8,933 

-     3i7 

,  , 

Barrow     . . 

..    14 

795 

-1-      59 

II 

8,315 

+  2,118 

5-37 

■  • 

Devonport 

.,     14 

1,183 

♦-      25 

H 

12,'i93 

+   1,795 

8-85 

■  • 

Gateshead 

.,    14 

2,107 

+    104 

II 

23,901 

-      155 

11-35 

,  , 

Gravesend 

..    14 

898 

-    128 

II 

4,810 

+      153 

6-5 

'•  • 

Greenock.. 

„    14 

1,707 

+      29 

II 

18,307 

+  3,221 

7-25 

Hartlepool 

„     14 

440 

-    269 

11 

5,^72 

+      189 

6-72 

,  , 

Kidderminster  . . 

..    14 

312 

-    189 

If 

2,S25 

+        97 

,  ^ 

t  Leamington 

,.    14 

395 

-    114 

II 

3,821 

+      237 

,  , 

Merthyr   . . 

1.    14 

385 

-    156 

tl 

4,364 

-      436 

3-9 

,  , 

Metropolitan     . . 

..    14 

18,005 

-3,161 

If 

207,497 

+  7,997 

33 

,  , 

Middleton 

,.    14 

780 

-    206 

II 

7,613 

—      119 

8-5 

•  • 

Mid.Joint  Com'tee 

.,    14 

6,218 

-1,476 

II 

74,952 

+  2,977 

,  , 

•  • 

Oldham — Ashton 

,.    14 

1,324 

-      17 

II 

14,3«4 

+   1,007 

9-18 

•  • 

Peterborough     . . 

..    14 

268 

-     47 

H 

2,890 

+      2.6 

5-31 

Potteries  . . 

.,    14 

3,832 

-    £67 

II 

43,190 

-  2,4)4 

39 

,  , 

Eothesay  . . 

„    14 

532 

-     66 

II 

2,557 

+        45 

2-76 

,  , 

Southport 

»    14 

671 

-    272 

tl 

6,' 60 

-       37 

8-17 

•  • 

S.  Metropolitan.. 

„    14 

1,851 

—    418 

II 

19,563 

+      457 

Swansea   .. 

.,    14 

2,169 

-    3<7 

)| 

26,146 

+      129 

12-5 

•  « 

Tynemouth 

..    14 

454 

-    498 

II 

4,490 

-      236 

3-75 

Weston-s-Mare  . . 

„    14 

293 

—    425 

II 

1,664 

—     240 

8 

•  • 

jWorcester 

„    14 

650 

-    156 

II 

6,435 

6 

5-75 

•  • 

Wrexham 

..    14 

216 

-     29 

II 

2,543 

+      245 

•  • 

Yorks.  Wool.  Dist. 

»    '4 

2,165 

-   201 

II 

25,187 

+      756 

n 

•  • 

Miscellaneous    . . 

.:    14 

47s 

-    101 

It 

5,190 

+      111 

•  • 

Burnley 

„    21 

2,881 

+    147 

U-T3 

Burton-on-Trent  .. 

..    29 

551 

-    179 

12 

3,090 

-     200 

10 

•  • 

Bury 

„    'j3 

2,591 

4-      97 

12 

15,063 

+      11.3 

32-5 

CardiflE 

„    15 

5,276 

-    167 

11 

24,307 

-  3,527 

17-35 

•  • 

Chatham  and  Dist. 

„    20 

1.751 

-     41 

25 

20,234 

+        44 

14-9B 

•  • 

Cork 

..    20 

1,061 

—      11 

25 

11,656 

-     213 

9-89 

Croydon 

„    14 

3,777 

-    426 

11 

25,601 

+      108 

U-6 

•75 

1  Darlington.. 

„    15 

283 

+      19 

11 

2,395 

+        51 

4-87 

,  , 

Darwen 

>.    21 

554 

-        2 

12 

3,361 

,  , 

4-36 

•  • 

Dover 

„    15 

186 

-     77 

11 

2.570 

—     105 

4-75 

•  • 

Dublin 

.,    21 

12,350 

4-    265 

21 

110,531 

+  6,304 

54-35 

East  Ham    . . 

M    22 

2,049 

—    241 

12 

12,718 

—      187 

7-87 

•  • 

Exeter 

..    21 

667 

—    100 

12 

3,878 

—     316 

5-5 

Glasgow 

„    22 

38.651 

+ 1,102 

,  , 

61,577 

—  1,351 

98 

-25 

Hastings 

,.    24 

1,928 

-    110 

,  , 

,  . 

-  1,0  J4 

19-3 

,  , 

Huddersfleld 

.,    22 

3,978 

+    205 

12 

23,881 

+        82 

29-6 

1 

Hull 

..    22 

5,810 

—    355 

12 

31,063 

-     949 

13-5 

-1 

Ilkeston 

.,    20 

231 

~       8 

12 

1,061 

—     539 

•  • 

1  (pswich 

„    22 

933 

^     11 

12 

5,249 

—         5 

id-6 

•  • 

Kilmarnock.. 

„    22 

321 

4 

5 

905 

—       23 

4-25 

•  • 

Lancashire  United 

„    19 

2,692 

-    123 

25 

31,726 

—      31)8 

39 

Leeds 

„    2i 

15,i(98 

t- 1,077 

13 

93,174 

+  2,906 

1137 

,  , 

Leicester     .. 

„    22 

5,340 

—    378 

,  , 

.  , 

,  , 

20 

•  • 

i  Leitb 

„    15 

690 

+      36 

4^ 

3,023 

-       14 

d-721 

,  , 

Liverpool    . . 

„    15 

23,962 

—    788 

33^ 

280,335 

+  11,*)80 

lOi 

tL.C.O 

„    12 

85,859 

-8,812 

4E8,977 

—  8,639 

110-6 

1-5 

London  United     . . 

.,    22 

13,194 

—2,741 

25 

153,352 

-  4,318 

•  • 

Lowestoft    . . 

..    22 

312 

—    135 

£8 

5,870 

-     361 

8'6 

•  • 

Manchester 

>,    22 

33.563 

+  1.443 

12 

202,209 

+  7,302 

105 

Newcastle    .. 

.•    22 

8,769 

—2,428 

,  , 

50  622 

-  2,090 

31-3 

•  • 

Newport 

„    22 

1,417 

-    397 

12 

8,151 

—     912 

7-25 

•  • 

Oldham 

.,    23 

4.014 

+    113 

13 

26,645 

+      344 

26 

, , 

Pontypridd  .. 

.     22 

703 

-     58 

12 

4,175 

—  1,005 

55 

Portsmouth . . 

„    15 

4,320 

-   Bi) 

11 

33,544 

—     238 

l6-7o 

•  • 

Preston 

„    19 

1,570 

—     22 

12 

9.673 

+      208 

10 

■  • 

Rotherbam  . . 

„    19 

1.443 

-(-    163 

11? 

7,914 

+      149 

13 

•  • 

tSalford 

„    17 

4  975 

+    531 

11 

57,2  il 

+  1,521 

11 

•  • 

Sheffield      .. 

„    25 

13,588 

+    931 

, 

84,076 

+  1,00 J 

lU 

•  • 

Southampton 

„    19 

2.503 

-     67 

11 

14,210 

+      638 

11 

^ , 

Boathend-on-Sea  .. 

„    19 

741 

+    l->7 

12 

8,461 

+  1,147 

7 

•  • 

Boalib  BbleldB 

..    15 

1,215 

-    214 

6,580 

—     208 

10-35 

•  • 

Tyneside      ., 

„    19 

983 

—   819 

25 

11,354 

—     173 

11 

•  • 

Wallasey     . . 

„    22 

2,271 

—    115 

llf 

13,234 

—     527 

8-73 

•  • 

Walthamstow 

»    22 

1,652 

-     25 

12 

9.60  i 

+         8 

9 

•  • 

West  Ham  . 

,    13 

5,100 

—    204 

lOf 

29,042 

—     2i8 

16-15 

1 

Wolverhampton   .. 

;!    19 

1,967 

+    100 

13 

11,716 

+      136 

13-76 

Gen.  London  Rly... 

„    22 

6,987 

-4,304 

25 

115,768 

—16,889 

6-83 

•  • 

City  &  B.  Lon.  Ply. 
Dublin-Luoan  Rly. 

,.    28 

5,720 

—1,403 

36 

78,393 

—  5.992 

7-36 

f  • 

,.    21 

324 

-       8 

25 

3,293 

+        70 

7 

•  • 

O.N,  and  City  Rly, 

„    23 

8,123 

+      45 

25 

40,883 

+  2,410 

8-6 

•  • 

L'pool  Overh'd  Rly, 

„    23 

3,206 

-1-    864 

25 

83,835 

+  3,644 

6-6 

•  • 

«Llaadadao-Ool.  Bay 

„    21 

645 

-     48 

2Ji 

6,771 

+      306 

65 

•  • 

Lond.  Eieo.Ry,  Co. 

H    22 

36,970 

-9,645 

36 

35i,340 

-  6.155 

ai-ae 

•• 

Mersey  Railway    . . 

H    22 

4,615 

-1-    454 

35 

53,501 

+      6E8 

1-6 

•  • 

Metropolitan  Rly... 
Met.  DiBtrictBly... 

„    28 

86,462 

-2,318 

26 

418,149 

—12,028 

36-76 

•  • 

H    23 

25.798 

-5,011 

25 

814,713 

+  8,129 

35 

•  • 

Anglo-Argentine   .. 

„    17 

101.718 

-H  4,070 

35 

1,385,371 

+16.62J 

•  • 

•  • 

{Auckland   .. 

May  81 

16  179 

+  1,090 

.  , 

308,987 

+  16,660 

23-31 

•  • 

Bombay  (B.B.T.)  . , 

„    24 

5.97? 

■H    365 

21 

68,717 

+  8,901 

■  » 

•  • 

;  Brisbane    .. 

•  • 

,  , 

•  • 

•  • 

Brit.  Columbia  Rly. 

,  , 

,  . 

,  . 

•  ■ 

•  • 

•  • 

•  • 

•• 

Calcutta 

Jane  22 

7,525 

+    318 

•  • 

•  • 

, . 

•  • 

•  • 

Cape  Electric  T.Ld. 

,  , 

,  , 

•  » 

,  , 

•  * 

,  . 

■  • 

{Kalgoorlie.W.A... 

May 

8,270 

•  • 

6 

15,806 

•  • 

30-6 

•  • 

i  Lisbon 

,  , 

,  , 

,  , 

•  • 

,  , 

•  • 

Madras 

May  81 

1,738 

+    887 

16  653 

+  1,931 

13-6 

-7« 

SMontevideo 

May 

26,669 

+  10  85' 

2     7 

312,030 

+  39,536 

, , 

•  • 

Perth  (W. A.) 

June  ai 

8,571 

+    139 

•  • 

46.861 

+  6,704 

ao 

•  » 

*  Compared  with  the  corresponding  period  o(  1911. 
;  Includes  borae,  steam  and  other  receipt!. 


t  One  week  only, 
I  One  month. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTEICITY   SUPPLY   AND  POWEE   COMPANIES. 


NAME, 


Stock 

or 
Share. 


Dividends 
for 


Boumemonth  ft  Poole,  Ord.    . . 

Do.    44%Pref 

Do.    Second  6  %  Prof. 

Do.    4i%  Deb.  Stock.. 
Brompton  ft  KcnBington,  Ord... 

Do.    7%  Cum.  Pref 

Central  Electric  Supply,  4  % ) 

Guar.  Deb.  { 

Charing  Cross,  West  End  ft  City 

Do.    4J  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
4i!i  %  Cum.  Pref.  j 

Do.         Do.   1  %  Deb 

Chelsea,  Ord.         ..        ., 

Do.    4i%Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    5%  Deb 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4A  %  Deb 

Do,    4|  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


10 

10 

10 

Stock 

6 

6 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
6 
6 
100 
6 
6 
100 
5 


1910.!  1911 


4J 
6' 

44 
10 
7 

4 

6 

*i 

44 

4 

6 

44 
7 
6 
6 

44 

5 

6 

H 

Nil 
Nil 

6^ 
6 

44 
9 


1.1 

7 


6 
44 
44 
4 

5 

44 
8 
6 
6 

44 

6 

6 


Closing 
Quotations 
Jane  2.'>th. 


Nil 
Nil 

44 

6 

5 

44 

9 


93-  lOf 
!)  —  10 

104—  11 

100  —102 

7g-    H 
97  —100 

4*—   a 
ii-    48 

8&-    4i 
94  —  96  xd 

4g-    4J 

99  —102 

17  —  19 

15  —  17 

119  — 12,S 

101  —104 

102;-  vz 

Hi—  12 
108  —110 
100  —103 

^^.-      ih 

3-  34 
86  —  89 

43-     5i 

4-  5i 
94  —  97 

63-    7i 


Rise 
+  or 
Fall 


+  1 


4  0    0 

5  0    0 

4  17    4 

5  2  10 


Nil 

Nil 

6    12 

5  14  3 
4  15  3 
4  12  9 

6  4  2 


NAME, 


Kensington  ft  Enlghtabrldge,  Ord 

Do.    4  %  Deb 

Kent  E.eo.  Power,  4*  %  Deb.  .. 
Londou  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.    . . 
Metropolitan  

Do.    4*%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    84%  Mort.  Deb 

Midland   Electric  Corporation  i 

44  %  First  Mort.  Deb.  J 

Newcastle-on-Tyne  6  %  Pref., 

Non-Cum. 

North  Metropolitan  Power  Snp- 1 

ply,  6  %  Mortgages  (Red.)  J 

Netting    Hill,    6  %  Non-Cum. ) 

Pref. ; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    34%  Deb 

Smitbfield  Markets,  Ord. 
South  London,  Ord 

Do.    5  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    B%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cum.  Pref 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power,  let  Mort.  Bds. 
Canadian  Gen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Eleo.Lt.andP.ofCochabamba, ) 

6  %  Bonds  J 

Elec.  Supply  Victoria,  5  %  Ist ) 

Mort.  Deb.  J 

Elec.  Dev.  Ontario,  5   %    Ist ) 

Mort.  Bonds  j 

Ealgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kamini8tiquiaPower,5%  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6  %  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  iBt  Mort.  Gold  Bds. 


6 

6 

6 

6 

84 

84 

6 

5 

6 

100 

5 

6 

$100 

7 

7+ 

$100 

7 

7 

1 

8 

3+ 

100 

6 

100 

6 

6 

100 

6 

6 

$500 

6 

6 

10/- 

Nil 

1 

6 

6 

$500 

5 

5 

5 

,  , 

,  , 

100 

6 

5 

5 

5 

$100 

4 

4 

$100 

7 

7 

6 

5 

61-    5i 

74-    71 

5  —    5i 

974-  99| 

114  —118 

120  —124 

94  —  97 
914—  934  xd 

83  —  86 

944—  96^ 

106  —108 
2J-    23 
104  —107 

91  —  9:5 

94  —  99 
111  —114 

984-  lOOJ 


6    2    2 

5  11    6 

,  , 

4  15     3 

5    0    6 

+  2 

5  18    8 

+  2 

5  13    0 

,  , 

3    4    0 

•  • 

5    3    1 

.. 

6    8    4 

.. 

6  16    3 

, . 

5    3    8 

-tV 

Nil 

8    6    0 

4  12    7 

'  • 

4  is    6 

,  , 

5    7    6 

444 

4    0  10 

+  64 

6    2  10 

+1 

4  19    6 

Monterey  Rly.  Light  ft  Power,  ] 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal,  1 

5  %  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      , . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Eleo.  Co.,  Montreal,  44  %  1 

Ist  Mort.  Deb.  J 

Sbawinigan  Water,  Capital 

Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6 
1st  Mort.  Del 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., 
Ist  Mort.  6  %  Gold 


100 

6 

! 

6 

$100 

7 

8 

$500 

6 

5 

Stock 

10 

10 

Do. 

6 

6 

Do. 

6 

5 

100 

44 

44 

$100 

4 

6+ 

$500 

6 

6    i 

Stock 
Do. 

H 

* 

44  1 

100 

6 

6 

1 

Nil 

Hid. 

100 

6 

6 

894—  914 

211  —215 

89  —  42 

240  —250 
109  —114 

103  —105 

99  —101 

142  —146 
1114—1134 

104  —106 
984— 1004  xd 

924-  944 

ih-   1 

1064-1074 


■t-  1  ;  6    9    3 
3  14    5 
11    18  3 


4    0 

6    5 


4  15    3 
4    9    1 


5  10 


6  11    7 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


I 


Amazon  Telegraph 

Do.    5%  Deb,  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,  6  %  1 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Htlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref,  Stock.. 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Bast  and  S.   Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Sub.  j 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    7  %  Cum.  Partio.  Pref. 


10 

Nil 

4+ 

stock 

6 

6 

$100 

8 

8t 

$1000 

4 

4 

Stock 

3? 

3 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

6 

6 

5 

7 

. 

Stock 

4 

4 

10 

6 

61- 

10 

10 

10 

6 

4 

4f 

5 

10 

10 

10 

44 

5 

100 

44 

44 

Stock 

7 

6f 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

6+ 

Stock 

4 

4 

36 

4 

4 

10 

6i 

6f 

10 

6 

6 

10 

18 

18 

25 

18 

5+ 

$100 

6 

5 

$100 

4 

4 

I 

6 

20 

1 

16 

17 

7i-    73 
74-  994 


974 
148*— 1504 

954-  974 

65  —  67 
109J-110i 

26i-  2-rl 

102i-104i 

7a-    8 
82A—  844 

94-  1U4 
Kii—  174 

1^1 

99  —101 


130  - 

77.',- 
99'- 
123- 
99  - 


-133 
-  794 
-101 

13i 
-101 


97  —100 

11 

124 
274 
5(i 
83  ■ 
70  ■ 

6 

5i 


114 

m 
284 

58 

91  xd 
73  xd 

tl 


+  i 

1 

4 

+  4 
^"4 


-4 


—  1 


6    0  6 

6    6  4 

4    2  1 

4  9  7 
6    8  10 

5  16  6 

4  16  2 

4  10  4 

4  14  8 

6  14  3 
6  14  8 
6  6  8 
6  9  0 
6    7  0 

4  9  1 

5  5  8 
4  8  1 
8  19  3 

6  5  8 
8  19  8 

4    0  0 


4    4 
9    9 


6  10 
6  9 
8    5 


8    I  10 


Monte  Video  Telephone,  Ord 

Do.    5  %  Pref 

National  Telephone,  Pref. 

Do.    Def 

Do.    6  %  Non-cum.  3rd  Pret 
New  Y(  rk  Telep.,  44%  Gen.  Bnds 
Oriental  x'ciep.  and  Eleo. 

Do.    6%  Cam.  Pref.   ., 

Do.    4  %  Red.  Deb.     . . 

Pacific  and  European  Tel.,  4  % 

Guar.  Debs 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44 
Deb.  Re 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref.    , 
West  Coast  of  America 

Do.     4  %  Debs.,  1  to  1,500 
guar,  by  Braz.  Sub.  Tel 
West  India  and  Panama  Teleg 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  and  Pref, 

Do.    6  %  Debs 

Western  'Telegraph,  Ltd. 

Do.    4%  Deb 

Wesiern  Union  44  %  Fdg.  Bonds 


f.\ 


1 
1 

Stock 

Do. 

6 

100 

1 

1 

Stock 

Do. 

8 
Cert. 

Stock 

6 
5 
34 
100 

10 

10 

10 
100 

10 
Stock 
$1000 


6 
6 
6 
6 
6 

44 
8 
6 
4 

4 

6 
6 

44 

8 

6 

34 

4 

I' 

6 

6 

7 

4 

H 


6 
6 
6 
6 
6 

44 
8 
6 
4 


6t 
6 

44 

8 

6 

34 

4 

6* 

6 

6 

6t 

4 

44 


100  —103 
142  —144 

al —    6J 
99  —100 
141-113 

1*-   li 

89  —  91 

100  —102 

Hi-  11» 
127  —180 

994—1014 

7a-    7i 
6t-    6g 
lA-    lA 
96  —  99 

2,S-    2| 

io±— 103 

9i—  lOi 

1024—1049 
134—  isa 

98  —100 
100  —103 


— 1 


A 


+  1 
-i 


6    6    8 
6  14    3 


4  10  0 

4  18  0 

4  16  0 

4    8  0 

8  18    3 

3  8    0 

4  12    4 

4    8    8 

6  1  7 
4  8  11 
4    0    0 

4    0  10 


1  14  9 

6  11  7 

6  17  1 

4  15  8 

6    2  9 

4    0  0 

4    7  6 


*  Unless  otherwise  stated,  all  shares  are  folly  paid.  f  Interim  dividend. 


Com^lxmviecl    oxm    x»e^ti    s>cmI« 


1058 


THE    ELECTRICAL   REVIEW, 


[Vol.  70,    No.  1,806,  Junk  28,  1912. 


SHARE    LIST    OF    ELECTRICAL    COMTAHlES—(.C(mtiniied.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAMB. 


Bath  Trams,  Pref,  Ord 

Do.    5  %  Pref 

Do.    ii  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

Do.  7%  Non-Cum.  Pr'l. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4i  %  2nd  Deb. 

Central  London  Railway,  Ord, 

Do.    Pref 

Do.    Def 

Do.    4%  Deb 

City  &  South  London,  Ord. 

Do.    6  %  Pref.,  1891    , . 

Do.        Do,         1896    ,. 

Do.         Do.         1901     .. 

Do.         Do.         1908    .. 

Do.    4%  Deb 

Dublin  United  Trams,  6  %  Pref. 
Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

I3le  of  Thanet  Trams,  5%  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  Eleo.  Railw'ys,  4  %  Deb. 
London  United  Trams,  5  %  Pref, 

Do,    4%  Deb 


Stock 

or 
Share. 


1 

1 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
10 
6 
100 
6 
100 
100 
100 
10 
100 


Dividends 

for 

1910. 

1911. 

Nil 

Nil 

6 

6 

4i 

4i 

•• 

6 

5 

6 

4* 

44 

8 

8 

4 

4 

9 

2 

4 

4 

14 

IS 

6 

6 

6 

6 

5 

6 

6 

6 

4 

4 

6 

6 

Nil 

Nil 

6 

S 

§ 

4 

4 

6 

5 

4 

4 

Nil 

,  , 

4 

4 

Closing 
Quotations 
June  23tb. 


P  -St 

78  —  83 
11  —  18 
6-8 
93  —  95 
41  —  4B 

98  —  97 
80  —  84 
75  —  77 
84  —  86 

74  —  76 
IDl  —103 

36^-  37i 
108  —110 
104  —106 
104  —106 
103  —105 

99  —101 
lOf—  Hi 

18-    l| 
4-     I 
71  —  76 

2t-  n 

75  —  80 
83-85 
97  —  99 

5i-    5| 

76  —  79 


Rise 

Present 

+  or 

Yield 

Fall 

p,o. 

— 

£  B.  d. 

, , 

Nil 

6    8    1 

•• 

6    8    5 

-h 

6  '6    4 

-1 

,  , 

6    3    1 

5    7    2 

—4 

3  18    0 

4  13    0 

—4 

2  12    8 

8  17    8 

-U 

4    6    8 

4  11    0 

4  15    3 

,, 

4  14    4 

4  15    3 

.. 

8  19    3 

, , 

5    2    2 

Nil 

8    0    0 

5  18    5 

4  11    0 

, , 

5    0    0 

.. 

5  17    8 

•  • 

4    0  10 

— i 

5  'i    3 

NAME. 


Do. 
Do. 
Do, 
Do, 


Metropolitan  Railway  Oonsol. 

Do.    Surplus  Lands    . . 

Do,    8*%  Deb 

Do.    8*  %  Pref 

Do.    8*  %  Con.  Pref.  . . 
Metropolitan  District  Ord. 

Do.    6%  Deb 

4%  Deb 

4  %  Prior  Lien    . . 
4*  %  First  Pref.  . . 

84%Gtd 

Metropolitan  Eleo.  Trams,  Ord 

Do.    Def 

Do.    5%  Pref 

Do,    44  %  Deb 

Do,    5%  Deb 

Potteries,  Ord 

Do,    5%  Pref 

Do,    44%  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4%  Deb 

Underground     Eleo,    Railways 

Do,    44  %  Bonds 

Do,    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do,    6%  Pref 

Do.    14%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 
1 
1 
100 
100 

1 
1 

100 

1 

100 
10 

100 

100 
5 
5 

100 


Dividends 
for 


1910. 

Ig 
2| 
84 
84 
84 
Nil 
6 
4 
4 

8| 
84 
64 
Nil 
6 

2 
6 

4 

44 
1 

Nil 

Nil 

44 


1911 

i; 

2i 
8i 
8i 
S\ 

6 
4 
4 
44 

I' 

6 

44 
6 

5 

44 


4 

14+ 


44 


Closing 
Quotations 
June  25th. 


6:^—  64 
67  —  69 
8H  —  91 

86  —  88 

87  —  89 
413—  42J 

144  —146 
96  —  98 
99  —101 
90  —  92 
76  —  78 

il-    1 
i-      .^ 

^-      IS 
98  —100 
98  —100 

5^8—      fa 

•V-      I 
87  —  90 

ih-    iH 
72  —  77 
4  -     4i 
100  —102 

87  —  89 

i-     i 

8—34 

80  —  84 


Rise 
+  or 
Fall 


— 1 


+  1 
-3 


Present 
Yield 

P.O. 


£  B.  d. 
2  18  7 
4  3  4 
8  16  11 


3  19 
8  18 

Nil 

4  a 
4   1 

3  19 

4  17  10 
4    9 
6    0 

Nil 
6  10 

4  10 

5  0 


6  13  4 

5  0  0 

7  7  8 

6  4  0 
Nil 

4    8  8 

NJI 

Nil 

6    7  2 


ELECTRICAL   RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND   FOREIGN. 


An^lo-Arg.  Trams,  Ist  Pref.     . . 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref. 

Do,    44%  Deb 

Do,    5%  2nd  Deb 

Brisbane  Trams  Invt,,  Ord.      . . 

Do,    5%  Pref 

Do,    44%  Deb 

B.  Colombia  Eleo,  Rly,,  Def.    . . 

Do,    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort,  Deb.      . . 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4i%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5  %  Pref 

Do.    44%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  . . 

Do,    6%  A  Deb 

Do.    6%BDeb 


6 
5 

6 
6 

n 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

6 

8 

8 

5 

6 

6 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

6 

6 

40 

44 

44 

100 

44 

44 

100 

44 

44 

6 

6 

7 

6 

6 

6 

100 

44 

^ 

1 

Nil 

2h 

6 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

,  , 

100 

6 

6 

100 

6 

6' 

5,%-  5,'nxd 

5    12 

4ii-  5i\  xd 

,  , 

5    6    0 

9U—  96   xd 

,  , 

4    3    4 

994-1014 

,  , 

4    8    8 

101  —103 

,  , 

4  17    1 

104  —106 

,  , 

4  14    4 

114-  Hi 

6    3    3 

98  -100 

4  10    0 

99  -101 

^  , 

4  19    0 

7-74 

+  i 

5    6    8 

4i-    5i 

4  15    3 

101  -104 

+1 

4    6.  7 

135  — 140xrts 

,  , 

6  14    4 

118  — 12.Sxrts 

.  . 

4  17    7 

107  —110 

—4 

4  11    0 

994-1024 

,  , 

4    7  10 

103  -105 

,  , 

4    5    9 

1021-1044 

4    6    2 

64-    61 

,  , 

5    5    8 

4t|-    5j% 

,  . 

4  16    5 

10     —104 

+  1 

4    6    7 

i-     i 

,  , 

61%-  m 

,  , 

4  10    6 

101—  103 

4  17    3 

94  —  98 

,  , 

6    2    0 

100  —103 

^1 

4  17    2 

,^-      rfe 

,  , 

Nil 

8J  —  93  xd 

,  , 

6    7    6 

66  —  60 

10    0    0 

La  Plata  Eleo. Trms,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Elec.  Tr.  (1904),  Deb. 
Manaos  Trams  &  Lt.,  1st  Deb 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com. 

Do.    Gen.  Con.  6  %  Bonds 

Do.    6  %  Bonds  . . 
Para  Elec.  Rlys.  &  Lt.,  Ord. 

Do.    6%  Pref 

Do.    6%  Ist  Deb. 
Perth  (W.A.)  Eleo.  Tr.,  Ord. 

Do.    5  %  Ist.  Deb. 
Rangoon  El.  Tr.  &  Sup.,  Pref. 

Do.    44  %  Ist  Deb. 
Rio  de  Janeiro  Trams     . . 

Do.    1st  Mort.  6  %  Bonds 

Do.    5  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P. 

Do.    5  %  1st  Deb. 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb, 
Un.  Elec.  Trams  Monte  Video 

Do.  6  %  Pref 

Do.  6  %  1st  Deb. 
Winnipeg  Eleo.  Bly.,  44  %  Deb. 


1 

1 

6 

6 

1 

54 

6 

1 

6 

6 

100 

6 

6 

100 

6 

6 

100 

6 

5 

$1000 

6 

5 

eioo 

7 

7 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

1 

24 

,  , 

100 

6 

6 

6 

6 

6 

100 

44 

44 

$100 

44 

5+ 

.  . 

6 

6 

100 

6 

6 

$100 

10 

10+ 

$500 

6 

6 

100 

6 

5 

100 

6 

5 

5 

6 

7 

5 

6 

6 

100 

6 

6 

100 

44 

44 

4-  I 

'  -   1 

-  li 

-  iJ 

-  98 
-104 

-  95 
-105 
-133 
-irOJ 
-107 

-  li 

-  64 
-102 

-  lA 
-104 

-  5i 
-101 
-1584 
-107 
-100 
-255 
-107 

-  83 

-  98 


1  - 

94  - 
102  - 

92  - 
103  - 
130  - 

984- 

105  - 

6?- 
6  - 

100  - 

101  - 

5i- 

99  - 
1564- 

106  - 
99  - 

250  - 

105  - 

80  - 

96  - 

51- 

5  - 

100  - 

1044- 


-  5J 

-103 

-1064 


-(-1 
+74 

-i-'i 


+  I 
+i5 

+2 
-4 

+"4 


4  16 
6  5 

4  15 

5  5 

4  19 

5  12 

6  18 

7  0 
4  18 
1  18 

4  16 

5  11 
4  9 

3  3 

4  18 

5  0 
3  18 


13 

0 

2 

14 

14 


4  17 
4  4 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboock  &  Wilcox 

Do.    Pref 

B.I.  &  Eelsby  Cables      . . 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do     Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.     . . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Eref 

Do.    Deb 

Castner-Eellner 

Do.    Deb 

Orompton  &  Co 

Do.    Deb 


1 

NU 

6 

1 

9 

6 

1 

26 

28 

1 

6 

6 

6 

10 

10 

6 

6 

6 

100 
100 

J| 

t 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

Nil 

.. 

^ 

Nil 

^. 

a 

Nil 

, . 

100 

5 

5 

100 
100 

6 

16 

1 

6 

6 

6 

100 

** 

44 

1 

I7J 

20 

100 
8 

i 

K*a 

100 

6 

6 

34-    3| 

i|-  14 

7i-    8i 
6J-    61 

101  —103 
96  —  98 

61  —  64 

102  —105 
1/6-2/- 
6/-  -«/■ 

0-      i 
774—  824 

62  —  57 
87  —  42 

io|—  114 

5  —    5J 
100  —102 

106  -109 

68  —  68 


7    7    8 

.  , 

7    2    2 

-I 

,  . 

-  h 

4    0    0 

6    1    3 

4    9    0 

, , 

4    7    5 

, , 

4  11  10 

, , 

Nil 

, , 

6    5    0 

+1 

5  14    3 

Nil 

,, 

Nil 

,  ^ 

Nil 

6    1    3 

—2 

7  17  10 

, , 

10  14    4 

6  10    5 

, , 

4  16    8 

4    8    3 

+     1>IT 

5    8    1 

4  10    7 

,    , 

Nil 

7    7    1 

Dick,  Eerr 

Do.    Pref, 

Do,    Deb 

Edison  &  Swan,  A,  £Z  paid 

Do.    full"  paid  . . 

Do,    4%  Deb 

Do.    5  %  Second  Deb. 
Electric  Construction    . . 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  Pref.  . . 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  Q.  &  T.     . . 

Do.    Pref. 
Telegraph  Construction.. 

Do.    Deb 

Willans  &.  Robinson 

Do.    Pref 

Do,    Deb 


1 

5 

1 

6 

6 

100 

N^^ 

44 

6 

6 

Nil 

,  , 

100 

4 

4 

100 

6 

6 

a 

Nil 

24+ 

a 

7 

7 

10 

7 

7 

100 

6 

6 

10 

5 

6 

100 

4 

4 

6 

16 

10+ 

6 
100 

2 

a 

10 

10 

10 

6 

6 

la 

20 

10+ 

100 

4 

4 

1 

Nil 

, , 

6 

Nil 

100 

4 

• 

4 

83-     14 
1  -   14 

97  —100 

li-  24 

68  —  72 
75  —  78 

|-    1 

If—  a 

7|-    8i 
94  —  96 

10  —  104 

86  —  90 
113—  124 
4i|-    5ft 
101  —103 
74-    84 
9*-  104 
32*—  34J 
99'— 101 

4-     i 
4-   1 
66  —  60 


+  A 


-4 

+  i 

-  4 
-4 


6    8    1 

6    6    8 

4  10    0 
Nil 
Nil 

5  11     1 

6  8    3 

7  0  0 

8  6  8 
6  4  9 
4  15  3 
4  8  11 
6  0  0 
4  6  9 
4  7  5 

4  17  7 
6  17  0 
3  19    3 

Nil 

Nil 
6  IS    4 


*  UnleBB  otherwise  itated,  all  Bbares  are  fully  paid,     f  Interim  dividend. 


BanK  rate  of  Discount  3  oer  cant.,  May  9th,  1912. 
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TRADE    STATISTICS    OF    MEXICO. 


The  foUowingr  fifcures,  showing  the  importB  of  electrical  and  siinilar 
materials  into  Mexico  during  the  year  ended  June  I^Oth,  191 1.  are 
taken  from  the  recently-issued  official  trade  statistics  :  the  figures 
for  the  previous  year  are  given  for  purposes  of  comparison,  with 
notes  of  increases  or  decreases  : — 

Peso  =  48. 

1909-10. 

Pesos. 

Copper,  brusx  or  bronze  ir'irr.  currred 
until  other  materiah, — 


From  Germany 70,000 

„      Austria      1,000 

„      United  States       ...  389,000 

„      France       — 

,,      Great  Britain       ..•  1,000 

„      Other  countries   ...  — 

Total         ...  461,000 
Copper,  brans  or  bronze  wire,  bare. — 

From  Germany 26,000 


United  States 
Great  Britain 
Other  countries 

Total 


119,000 
11,000 
13,000 

169,000 


Cables  of  copper,  brass,  S(C.,  not 
armoured. — 

From  Germany 41,000 

„      Austria      4,000 

„      United  States       ...       242,000 

Great  Britain       ...  2,000 

Other  countries    ...  4,000 


11 


Total         ...        293,000 
Cables  of  copper,  4'^'-,  armoured. — 
From  Germany 


United  States 
,,  Great  Britain 
„      Other  countries 

Total 
Iron  wire. — 

From  Germany   ... 
,,      United  States 
,,      Great  Britain 
Other  countries 


61,000 

64,000 

53,000 

5,000 


Total 


Jtailx. 


From  Germany    ... 
,,      Belgium     ... 
„      United  States 
„      Great  Britain 
,,      Other  countries 


183,000 

167,000 

342,000 

27,000 

13,000 

549,000 

403,000 

101,000 

4,340,000 

780,000 

23,000 


Total         ...    5,647,000 
Insulators  of  glass  or  porcelain. — 

From  Germany 28,000 

„      Austria       ...         ...  5,000 

„      United  States       ...  95,000 

„      Other  countries  ...  1,000 

Total         ...       129,000 

Commutators,  interrupters,  contacts, 
safety  cut-outs,  <^'c. — 

From  Germany 77,000 

,,      Austria      ...         ...  5,000 

„      United  States       ...  191,000 

„      France       2,000 

„      Great  Britain       ...  12,000 

,,      Other  countries    ...  1,000 


Total 
Arc  lamps. — 

From  Germany   ... 
,,      United  States 
,,      Other  countries    ... 

Total 
J iifundescent  electric  lamps. — 

From  Germany 

,,  Austria      

,,  United  States 

„  France 

„  Great  Britain 

„  Switzerland 

,,  Other  countries   ... 

Total 


288,000 

20,000 

:<2,000 

1,000 

53,000 


27.5,000 
25,000 

360,000 

10,000 

26,000 

8,000 


1910-11. 

Pesos. 


83,000 
2,000 
461,000 
1,000 
4,000 
9,000 


560,000 


40,000 

364,000 

9,000 

7,000 

420,000 


23,000 

8,000 

231,000 

20,000 

30,000 


312,000 


50,000 

129,000 

121,000 

2,000 

302,000 

168,000 

338,000 

25,000 

5,000 

536,000 

335,000 

98,0C0 

3,148,000 

355,000 

8,000 


17,000 
3,000 

84,000 
1,000 

1 05.000 


92,000 

1,000 

277,000 

11,000 
4.000 
5,000 

390,000 

16,000 

3.5,000 
1,000 

52,000 


233,000 

26,000 

398,000 

11,0C0 

2.000 

1,000 

11,000 


Increase  or 

decrease. 

Pesos. 


+ 
+ 
+ 
+ 
+ 


13,000 
1,000 

72.000 
1,000 
3,000 
9,000 


+    99,000 

-f     14,000 
+  245,000 

—  2,000 

—  6,000 

+  251,000 


18,000 
4,000 
11,000 
18.000 
26,000 


+ 
+ 


+  19,000 


^  11,000 

+  65,000 

+  68,000 

—  3,000 


+  119,000 

+  1,000 

—  4,000 
— .  2,000 

—  8,000 


—  13,000 

—  68,000 

—  3,000 
-  1,192,000 

—  425,000 

—  15,000 


3,944,000        —1,703,000 


—  11,000 

—  2,0(0 

—  11,000 


+ 
+ 


24,000 


15,000 
4,000 

86,000 
9,000 
8.000 
4,000 


+  102,000 

—      4,000 
-I-       .3,000 


—      1,000 


+ 
+ 


704,000  682,000 


42,000 
1,000 

38,000 
1,000 

24.000 
7,000 

11,000 


—    22,000 


Machnw.ti  for  iiuiustriei*,  m 

From  Germany  ... 

.,  Austria 

,,  Belgium    ... 

„  Cariada 

„  Spain 

„  United  States 

„  France 

,,  Great  Britain 

,,  Italy 

„  .Sweden 

,,  Switzerland 

,,  Other  countries 

Total 

Carriaijex  of  all  liindx  for 
From  Germany 


1905)- 10. 
I'eicK. 

iiunij,  4'c. — 

..    2,116,000 

6,000 

70,00<J 

32,000 

...  13,3.52,000 

.371,000 

...    2,891.000 

17,000 

91.000 

159,000 

31,000 


1910-11. 
Pm<m. 

2,95.5,000 

6,000 

139,000 

o,0<X> 

43,000 

16,661,000 

394,00^> 

3,158,000 

46.0(X) 

219,000 

12.5,(X;0 

18,000 


PeMa. 

+  839,000 

+  69,000 
•¥  5,00<J 
+    ll.OOO 

+  3,.%9  Cf,0 
+    2 

+  29.iy.0 
4-  128,00<> 

—  34.000 

—  13,000 


United  States 
„      France 
,,      Great  Britain 
,,      Other  countries 

Total 

Asbestos  sheets,  4'c, — 

From  Germany   ... 
,,      Upited  States 
,,      France 
,,      Great  Britain 
„      Other  countries 

Total 

Scirjitific  instruments  and 

From  Germany  ... 
„      United  States 
.,      France 
,,      Great  Britain 
„      Italy 
,,      Other  countries 

Total 


...  19,136,000 

railways,  Ji'c- 

40,000 
...    1,747,000 

119,000 
1,000 


23,769,000         +  4,633,000 


94,000 

4,04.s,000 

5,000 

10.000 

2,000 


+  54,00<J 
+  2,301,000 
+  .5,000 
—  109.000 
+       1.000 


1,907,000        4,159,000         +  2.2.-2  OfK) 


6,000 
106,000 
1,000 
3,000 
1,000 

117,000 

apparatus.— 

94,000 
199,000 
82,000 
11,000 
15,000 
9,000 


410,000 


2,000 

123,000 

4,000 

1,000 

130,000 


114,000 

218.000 

74,000 

13,000 

29,000 

8,000 

456.000 


—  4,000 
+  17,000 
+  3,000 

—  3,000 


+    13,000 


-1-  20,000 

■f  19,000 

—  8,000 
+  2,000 
+  14,000 

—  1.000 


+    46.000 


ACZOL:  A  NEW  PRESERVATIVE  MATERIAL 

FOR    TIMBER. 


By  WM.  MANKTELOW. 


The  conservation  of  the  world's  timber  supply  is  a  matter  of 
vital  importance,  for,  by  no  means,  can  the  growth  of  good 
wood  be  appreciably  expedited  :  and,  meanwhile,  the  con- 
sumption of  timber  for  every  purpose — from  the  support  of 
transmission  lines  to  the  manufacture  of  paper  pulp — in- 
creases by  leaps  and  bounds.  Lumber  has  to  be  cx)llect€d 
from  more  and  more  inaccessible  areas  (a  fact  which,  aloue, 
considerably  increases  the  market  cost),  and  forest  fires  con- 
tinue to  devastate  enormous  areas  yearly.  The  problem  of 
timber  supply  has  become  really  acute,  and  the  most  obvious 
solutions — the  practice  of  systematic  reafforestation  and  the 
prevention  of  premature  decay  of  timber  used  in  outdoor, 
mining  and  similar  services — are  now  receiving  more  or  less 
effective  application. 

In  a  recent  article  in  these  columns  (Electrical  Review, 
February  2rd,  1912,  page  193,  ef  seq.)  the  author  dealt  with 
various  methods  of  pole  preservation,  the  period  of  efficacy 
of  which  is  limited  by  the  antiseptic  properties  of  the  pre- 
servative and  by  the  time  which  elapses  before  the  latter  is 
largely  washed  out  (in  the  case  of  metallic  salts  and  other 
materials  soluble  in  water),  or  evaporated  (in  the  case  of 
creosote  and  the  allied  oils). 

No  metallic  salt  or  salts  which  will  not  form  an  insoluble 
(in  water)  compound  with  cellulose  can  be  of  any  lasting 
value  in  timber  preservation,  and,  in  any  case,  it  is 
specially  desirable  that  the  salts  should  not  cause  or  favour 
the  corros'on  of  iron  and  steel.  Creosote  has  hitherto 
proved  the  most  generally  useful  preservative,  but  the  treat- 
ment required  is  costly,  and  the  wood  is'  left  in  a  more  or 
less  objectionable  state,  besides  being  very  materially 
increased  in  weight  by  the  process  (a  matter  of  some  im- 
portance where  transit  over  long  or  difficult  routes  is  con- 
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cerned).  Besides  the  gradual  *'  settling  "  of  creosote  towards 
the  foot  of  the  pole,  and  eventually,  more  or  less,  completely 
out  of  the  latter,  the  phenols  and  naphthaline  in  the  oil 
evaporate  more  quickly  the  higher  the  atmospheric  tempera- 
ture, and  the  antiseptic  properties  of  the  remaining  con- 
stituents are  comparatively  low. 

A  new  preservative  material,  which  obviates  the  defects 
of  older  preparations,  has  lately  been  brought  forward  under 
the  name  of  "  Aczol."  This  is  a  patent  compound  of  metallic 
ammoniates  with  an  antiseptic  acid  having  no  deleterious 
action  on  wood  or  metals.  The  chemical  properties  and 
preservative  action  of  the  new  material  are  as  follows  : — 

On  Cellulose. — Copper  ammoniate,  which  is  one  of  the 
constituents  of  Aczol,  possesses  the  well-known  property  of 
dissolving  cellulose  and  thereby  enabling  the  capillary  attrac- 
tion of  the  whole  of  the  preservative  compound  into  the 
innermost  pores.  By  evaporation  of  the  alkali,  the  walls  of 
the  cells  receive  a  stable,  preservative  coating  which  fixes  the 
nitrogenous  matter  in  the  fibres,  and  forms  small  quantities 
of  metallic  sulphates  and  phosphates,  which  repel  insect  and 
fungus  attack. 

On  Paracellulose  (which  is  not  soluble  in  copper 
ammoniate  until  it  has  been  acted  upon  by  acids  or  alkalis), 
the  presence  of  the  antiseptic  acid  enables  a  similar  action 
to  the  above  — a  point  which  is  of  special  importance  in  the 
preservation  of  poplar,  fir  and  oak — the  ligneous  tissues  of 
which  contain  more  paracellulose  than  cellulose. 

Alhumeiwidal  mailer,  between  and  within  the  cellular 
cavities,  is  never  eliminated,  particularly  from  the  sapwood, 
however  careful  the  drying.  The  zinc  ammoniate  in  Aczol 
coagulates  and  mineralises  this  nitrogenous  matter. 

Vasculose  forms  the  chief  part  of  the  wood  vessels  in 
plants,  and  is  insoluble  in  concentrated  acid  and  in  copper 
ammoniate,  but  is  converted,  by  the  joint  action  of  an 
organic  acid  in  presence  of  copper  and  zinc  ammoniates,  to 
resin  soluble  in  ammonia.  As  the  latter  evaporates,  the 
resin  is  deposited  as  a  laquer  on  the  fibres.  This  action 
enables  the  deep  penetration  of  the  preservative  acid  and 
ammoniated  cellulose  during  the  treatment,  and  ensures  their 
subsequent  diffused  retention.  According  to  Fremy  and 
Urbain,  the  woody  fibres  of  poplar  and  oak  contain  18  per 
cent,  and  28  per  cent,  respectively  of  vasculose. 

Comparisons  Between  Aczol  and  Other  Timber  Preserva- 
tives.— The  results  summarised  in  Table  I,  of  tests  carried 
out  by  the  authorities  stated,  are  reproduced  from  reports 
published  in  an  article  on  Aczol  in  the  Revue  de  VIngenieur. 
The  method  of  conducting  the  various  tests  is  outlined  below, 
and  from  the  results  obtained,  it  will  be  seen  that  Aczol 
offers  very  considerable  advantages  over  copper  sulphate 
(Bouclierie)  treatment.  It  is  only  fair  to  remark  that  the 
superiority  of  Aczol  to  creosote,  as  regards  preservative  value, 
is  not  clearly  demonstrated,  though  its  advantages  as  regards 
lightness,  strength,  cleanliness  and  non-inflammability  of  the 
treated  wood  are  obvious.  It  would  seem,  however,  that  in 
permanence  of  effect,  Aczol  is  superior. 

In  Test  1,  wood  treated  by  various  processes  was  reduced 
to  sawdust  and  macerated  with  distilled  water  saturated  with 
carbonic  acid  and  carbonates  ;  the  percentage  solution  of 
Aczol  was  negligible,  whereas  the  demetallisation  of  the 
samples  treated  by  other  processes  was  very  serious.  In 
Test  2,  treated  specimens  were  maintained  at  30°  C.  for 
48  hours  in  damp  soil  charged  with  a  2  per  cent,  solution 
of  inverted  sugar  to  which  yeast  was  added  to  set  up 
fermentation  ;  again,  the  stability  of  the  Aczol  compound 
was  demonstrated.  The  combination  of  Aczol  with  cellulose 
is  insoluble  in  water,  so  that  no  Aczol  is  dissolved  from 
treated  timber  by  from  1  to  (i  hours'  boiling  in  water. 
Since  Aczol  contains  no  sulphates,  chlorates,  nitrates  or  other 
oxidising  agents,  it  cannot  corrode  iron  or  steel. 

The  remaining  tests  were  of  a  more  practical  nature  ;  in 
Test  3,  samples  of  elder,  beech,  pine,  birch,  oak  and  fir  were 
exposed  to  the  rotting  action  of  a  mixture  of  dung  and 
clayey  soil  during  nine  months.  Those  specimens  treated 
with  Aczol  showed  the  best  preservation — not  only  as 
determined  by  low  loss  of  weight,  but  also  as  indicated  by 
the  general  condition  of  the  wood  after  the  test.  Timber 
props  exposed  to  moist  hot  air  in  the  return  air  galleries  of 
two  Belgian  collieries  are  found  to  rot  to  the  limits  of  safety 
within  4-7  months  if  untreated,  but  props  impregnated  with 


Aczol  have  already  been  in  use  from  two  to  three  times  this 
period  without  undergoing  appreciable  damage. 

Owing  to  the  surface  solution  of  the  fibres  and  tissues, 
which  occurs  during  the  impregnation  of  timber  with  Aczol, 
and  the  subsequent  "  sealing  "  or  "  binding  "  of  these  parts 
one  with  another,  the  mechanical  strength  of  the  wood  is 
materially  increased  by  the  treatment — as  is  clearly  shown 
by  the  data  in  Table  1  (Tests  4-6). 

The  double  salts  of  heavy  metals  and  ammonium,  con- 
tained by  Aczol,  render  the  wood  uninflammable  as  long 
as  the  salts  are  not  volatilised  by  the  continued  application 
of  a  high  temperature.  In  this  respect,  the  new  preservative 
is  preferable  to  creosote  and  its  derivatives.  It  is  possible 
to  vary  considerably  the  appearance  of  wood  impregnated 
with  Aczol  and  to  paint  or  polish  it  when  dry. 

As  marketed,  Aczol  is  in  a  Wghly  concentrated  form 
needing  dilution  in  10-20  volumes  of  water  for  use  as  an 
impregnant  or  in  5-10  volumes  when  used  as  a  paint.  Where 
facilities  are  not  available  for  vacuum  and  pressure  impreg- 
nation, cold  immersion  gives  satisfactory  results,  though 
the  more  elaborate  process  is,  of  course,  always  preferable. 

The  fluidity  of  Aczol  enables  it  to  be  applied  cold,  whereas 
creosote  and  other  tar  products  need  heat  to  reduce  their 
viscosity  during  injection. 

TABLE  I.— Condition  of  Timber. 


, Impregnated  with 

„     , 

Test. 

Authority. 

Plain 
wood. 

2  % 
CubO^ 

a  7o 
CubO^ 

3% 
Amm. 

Creo- 
sote. 

Aczol. 

1.    %     Copper     re- 

Berge 

77 

41 

3^ 

moved 

2.     %     Copper     re- 

Berge 

... 

81 

•  ■• 

. .. 

4i 

removed 

3.  %    Loss     wt.    of 

Durieux 

38-3 

22'6 

•  •  • 

... 

9-1 

wood 

4.  Resi stance  ;  com- 

\               / 

Ult.  kg.  ... 

530 

•  •• 

290 

574 

pression 

State 

No.  tests... 

4 

..• 

5 

4 

5.  Ditto        ditto 

testing  J 

Ult.  kg.  ... 

390 

.  >  . 

353 

573 

r    dept. 

No.  tests... 

4 

•  •  . 

7 

7 

6.  Resistance  ;  tear- 

Malines 

mt.kg.  ... 

465 

... 

902 

ing 

/                \ 

No.  tests 

4 

... 

4 

THE    OPTICAL    CONVENTION.    1912. 


The  second  Optical  Convention  met  on  Wednesday,  June 
19th,  under  the  presidency  of  Prof.  Silvanus  P.  Thompson, 
in  the  Science  Museum  at  South  Kensington.  The  Southern 
Galleries,  which  had  been  kindly  placed  at  the  disposal  of 
the  Committee  by  the  Board  of  Education,  were  well  filled 
with  a  representative  collection  of  instruments  and  pro- 
cesses connected  with  all  branches  of  optics,  exhibited  by 
some  of  the  best  known  firms  of  opticians  and  instrument- 
makers.  The  use  of  the  Lecture  Theatres  of  the  Imperial 
College  of  Science  was  also  granted  for  the  purposes  of  the 
Convention. 

The  inaugural  meeting  was  held  at  8  p.m.  on  Wednesday, 
June  19th,  when  the  presidential  address  was  delivered. 
After  sketching  the  progress  of  optics  and  kindred  sciences 
from  the  earliest  times  to  the  present  day,  Prof.  Thompson 
spoke  very  strongly  on  the  necessity  for  proper  co-operation 
between  the  mathematical  optician  and  the  actual  maker  of 
optical  instruments,  and  advocated  the  formation  of  a 
"  monotechnic  "  for  the  teaching  of  optics,  where  both  lens 
calculation  and  lens  grinding  could  be  taught  in  one 
institution,  thus  ensuring  a  real  co-ordination  of  the  science 
and  technology  of  optics.  Prof.  Thompson's  remarks  on 
this  head  could  undoubtedly  be  applied  with  equal  force  to 
many  other  industries  besides  that  of  optics. 

Many  distinguished  men  of  science  were  present  at  the 
reception  and  conversazione  which  followed  the  presidential 
address,  and  keen  interest  was  displayed  in  the  numerous 
working  exhibits,  and  especially  in  the  historical  exhibits,  in 
which  the  original  experiments  of  Newton  and  Fresnel  were 
demonstrated.      During  the  five  days  of  the  Convention 
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many  valuable  papra  were  read.  Among  these,  that  by  Dr. 
IJarker,  on  "  Optical  Pyroraetry,"  was  of  great  interest,  in 
view  of  the  recent  advances  in  the  theory  and  practice  of 
optical  methods  of  temperature  estimation. 

EXHIIUTS. 

Altliough  the  great  majority  of  the  exhibits  were  of  a 
purely  optical  character,  a  few  firms  showed  some  interesting 
electrical  apparatus. 

The  Cambridge  Scientific  Instrument  Co.  had  a  number 
of  electro-meteorological  instruments  on  view,  including  the 
Callendar  recorder  and  open-wound  resistance  thermometer. 
This  instrument  gives  a  very  sensitive  and  accurate  record  of 
a  ra})idly  fluctuating  temperature.  Records  of  its  perform- 
ances during  thunderstorms  and  the  recent  solar  eclipse 
illustrate  the  instrument's  rapidity  of  action  in  its  quick 
response  to  a  rapid  fall  in  temperature. 

Another  application  of  the  Callendar  platinum  tliermometer 
was  shown  by  the  same  firm  in  the  bolometric  sunshine 
receiver.  The  essential  part  of  this  instrument  consists  of 
two  platinum  resistances  mounted  on  a  mica  framework,  the 
whole  liermetically  sealed  up  in  a  glass  bulb  filled  with  dry 
air.  One  resistance  is  blaekened  and  the  other  left  bright. 
They  are  connected  differentially  to  a  Callendar  recorder. 
Atmospheric  temperature  changes  affect  both  arms  equally, 
but  radiant  heat  is  indicated — its  absorption  by  the  blackened 
surface  throwing  the  recorder  out  of  balance.  The  record 
indicates  not  only  the  duration  of  sunshine,  but  also  the 
intensity  of  the  sun's  radiation. 

The  Wilson  Universal  electrometer  was  also  shown  in  a 
portable  form,  especially  suitable  for  measurements  of 
atmospheric  potential. 

An  improved  form  of  the  Thomson  galvanometer  designed 
by  Paschen  for  use  with  his  thermopile  in  radiometry 
measurements  was  shown,  as  well  as  the  thermopile  itself. 
A  Fery  pyrometer  used  in  conjunction  with  a  thread  recorder, 
and  a  selection  of  pyrometers  and  resistance  thermometers, 
were  also  on  view. 

Much  of  the  space  on  the  lower  floor  of  the  Museum  was 
taken  up  by  photometric  apparatus.  As  the  compilers  of 
the  wonderfully  complete  catalogue  remark,  "  it  is  probable 
that  before  long  the  public  will  awake  to  the  fact  that  it  is 
possible  to  measure  the  candle-power  of  a  lamp,  or  the 
illumination  produced  by  it."  Portable  photometers  were 
represented  by  the  Holophane  TiUmeter  and  the  Everett- 
Edgcumbe  Luxometer,  both  of  which  appear  to  measure 
"  surface  brightness  "  with  convenience  and  accuracy.  The 
ranges  of  both  instruments  can  be  varied  to  meet  any 
requirements  from  i  do  candle-foot  to  2,000  candle-feet.  For 
use  with  the  Lumeter,  Messrs.  Beck  showed  a  new  polar  curve 
apparatus,  which  affords  a  convenient  method  of  determining 
the  intensity  of  light  in  every  direction  with  rapidity. 

Some  elegant  photometer  benches  were  shown  by  the 
Holophane  Co.,  Everett,  Edgcumbe  &  Co.,  Wm.  Sugg  and 
Co.,  and  the  Alexander  Wright  Co.  The  latter  company 
also  exhibited  a  street  photometer  with  carriage,  but  we 
tremble  to  imagine  the  panic  that  would  result  from  its 
passage  down  Oxford  Street  or  the  Strand.  It  is  claimed 
for  this  apparatus  that  it  is  accurate,  simple  and  inde- 
pendent of  colour  difficulty. 

Some  examples  of  the  Harcourt  lamp  were  also  shown  by 
Messrs.  Sugg  and  Messrs.  Wright. 

Recent  progress  in  illuminating  engineering  has  led  to  the 
design  of  greatly  improved  forms  of  globes,  shades  and 
reflectors.  The  exhibition  illustrated  most  of  the  recent  for- 
ward steps  in  the  science  of  illumination.  Distributing  and 
concentrating  reflectors  were  shown  by  the  Benjamin  Electric 
Co.,  and  various  methods  of  indirect  lighting  by  reflection 
on  to  white  surfaces  were  also  shown.  The  "  Excello  " 
flame  arc  lamp  was  shown  fitted  with  a  dioptric  inner  globe 
with  a  lenticular  formation  upon  its  outer  surface,  which 
gives  greater  light  emission  at  high  angles.  This  effect 
was  demonstrated  most  clearly  by  photographs,  diagrams 
and  polar  curves. 

An  attempt  to  produce  the  same  effect  as  is  obtained  in 
diffused  sunlight  was  shown  in  the  Benjamin  daylight  unit. 
This  consists  of  a  special  metal  reflector  equipped  with  a 
"  Wratten"  screen. 

Among  the  scientific  specialities  of  the  Holophane  Co., 
perhaps  the  most  striking  was  the  "  Uniflux  "  reflector,  de- 


signed to  give  a  uniform  illumination  over  a  plane  surfa'*; 
with  the  aid  of  sources  placed  near  one  or  more  edges  of  ihe 
area  illuminated,  e.g.,  pictures,  maps,  A:c. 

Three  cases  provided  by  Siemens  liros.  gerved  to  illustrate 
the  process  of  manufacture  of  "  Tantalum "  lamfm,  the 
different  types  of  lamp  bulbs  and  the  characten.stic  cur\e« 
of  these  lamps,  with  various  reflectors. 

The  automatic  feed  arc  lamp  for  optical  lanterns,  aa  ex- 
hibited by  one  or  two  of  the  firms,  will  probtibly  serve  to 
make  many  lectures  run  smfx)thly  that  have  hitherto  been 
marred  by  sudden  and  ill  timed  lantern  failures.  The 
"  Westminster  "  arc  lamp,  in  which  the  carbons  are  at  right 
angles,  was  also  shown,  and  apjj^^-ars  to  have  many  advantages, 
especially  in  the  matter  of  steadiness,  over  the  existing  open 
type  of  arc. 


THE     APPLICATION     OF    ELECTRICITY    TO 
RAILWAY    CAB    SIGNALLING. 


By  WILLIAM   H.  DAMMOND. 


Every  existing  railway  block  signalling  system  is  an 
electrical  system.  Even  in  those  instances  in  which  the 
signalling  devices  themselves  are  purely  non-electrical,  a 
signalman  must  never  mechanically  move  any  one  of  his  block 
signals  to  the  "clear"  indication  until  he  first  electrically 
asks  permission  to  do  so  and  then  electrically  receives  such 
permission. 

Despite  the  serious  faults  incident  to  the  development  of 
cab  signalling — faults  which  cannot  intelligently  be  urged 
against  the  cab  signal  idea,  but  which  can  rightly  weigh 
only  against  the  particular  inventions  in  which  they 
occur — such  development  has,  in  an  important  par- 
ticular, proceeded  in  the  right  direction  ;  so  that, 
practically,  cab  signals  may  now  be  considered  as  belonging 
exclusively  to  the  class  in  which  the  signalling  devices  them- 
selves are  electrically  operated,  in  contradistinction  to  the 
class  in  which  such  devices  are  mechanically  operated. 
Automatic  stops  are  identical  as  to  ultimate  aim  with  cab 
signals,  and  are  used  to  a  considerable  extent  in  the  I  nited 


Fig.  1. 

States  and  England.  In  both  countries,  however,  the 
automatic  stops  are  decidedly  inferior  to  the  best  cab  signals 
now  in  regular  service  in  England.  Tliese  automatic  stops 
contain  none  of  the  electrical  safeguards,  met  with  in  cab 
signals,  against  the  dangerous  consequences  of  failure  by 
impact. 

Fig.  1  shows  a  simplified  diagram  of  a  cab  signal  that  has 
been  in  use  for  several  years  on  about  2,000  miles  of  track 
in  France.  Here  the  locomotive  equipment  consists 
essentially  of  a  danger  whistle  w  h,  a  whistle  armature  a,  an 
electromagnet  ii,  and  a  collector  brush  c  b.  the  magnet 
being  grounded  on  one  side  on  the  locomotive  frame,  and 
connected  on  the  other  side  to  the  collecting  brush.  At 
each  point  along  the  track  at  which  it  is  desired  to  give  cab- 
signal  information,  is  located  an  insulated  contact  bar,  which 
is  connected,  through  a  switch  s,  to  one  side  of  a  battery  b, 
the  other  side  of  b  being  grounded  on  the  track  rails.  Q  his 
signal,  like  that  shown  in  fig.  2,  is  used  merely  as  a  supple- 
ment to  manually-operated  fixed  block  signals,  and  in  both 
cases  switch  s  is  operated  by  the  fixed  signal  levtr.  In 
fig.  1  the  arrangement  is  such  that  switch  s  is  closed  when 
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the  signal  lever  is  at  "  danger,"  and  is  open  when  the  signal 
lever  is  at  *'  clear." 

In  tig.  1  the  whistle  valve  is  held  closed  by  a  spring 
except  when  armature  a,  which  controls  this  valve,  is 
attracted  by  whistle  magnet  m.  So  long,  then,  as  the  col- 
lector brush  is  not  in  communication  with  the  contact  bar 
the  whistle  remains  mute.  When  the  signalman  throws  the 
fixed  signal  to  "  clear,"  the  contact  bar  becomes  discon- 
nected from  its  battery  b,  so  that  brush  en,  if  it  thjn  passes 
over  the  contact  bar,  receives  no  current  from  the  latter. 
Whistle  \v  H,  therefore,  remains  silent.  When,  jyer  contra, 
the  signalman  sends  his  lever  to  "  danger,"  switch  s  is 
thereby  closed,  causing  a  partial  circuit  to  extend  from  b  to 
the  contact  bar  ;  so  that  if  the  train  proceeds  until  collector 
brush  c  B  touches  the  contact  bar,  this  partial  circuit  is  com- 
pleted through  :\[.,  Magnet  m  then  attracts  armature  a, 
causing  the  whistle  valve  to  open,  and  whistle  w  h  to  give 


Fig.  2. 

an  audible  danger  indication.  This  system  cannot  be  too 
strongly  condemned.  It  violates  the  most  important  prin- 
ciple of  electrical  block  signalling.  If  battery  b  should 
become  either  exhausted  or  short-circuited  :  or  if  c  b  should 
be  prevented,  by  dirt  or  ice,  for  instance,  from  making 
sufficiently  good  contact  with  the  contact  bar  ;  or  if  a  single 
wire  should  become  broken,  the  cab  signal  would  continue 
to  indicate  "  clear"  (by  remaining  silent),  no  matter  if  the 
real  condition  ahead  were  "  danger." 

Fig.  2  shows,  in  simplified  form,  a  cab  signal  used  exten- 
sively at  present  in  England.  It  is  free  from  the  objections 
just  mentioned  as  to  fig.  1.  This  superiority  may  be  con- 
sidered as  arising  from  the  fact  that  in  fig.  2  the  whistle 
valve  is  held  closed  only  when  armature  a  is  held  up  by  one 
or  the  other  of  the  two  electromagnets  m  and  n.  In  addition 
to  these  parts,  the  locomotive  equipment  in  fig.  2  includes  a 
battery  l,  a  shoe,  and  in  mechanical  connection  with  the 
shoe,  a  circuit-breaker.  On  the  track  a  ramp  is  provided, 
between  the  track  rails,  at  each  cab-signalling  point. 

Between  ramps  the  whistle  w  h,  fig.  2,  is  held  mute  by 
magnet  n,  the  circuit  here  being  fed  by  locomotive  battery  l. 
Whenever  the  locomotive  arrives  at  a  signalling  point,  the 
shoe  is  raised  by  engagement  with  the  ramp,  causing  the 
circuit-breaker  c  b  to  lecve  this  circuit  open  between  wires  \\\ 
and  Wj,.  Thus  far,  then,  the  whistle  valve  would  open,  by 
gravity,  and  the  whistle  blow  every  time  the  locomotive 
encountered  a  ramp.  But  when  the  signalman  throws  his 
fixed  signal  lever  to  "  clear,"  switch  s  (fig.  2)  is  thereby 
closed,  electrically  connecting  up  the  ramp  with  battery  b. 
Current  from  b  will  then  be  conducted  (through  the  ramp 
and  the  shoe)  to  magnet  M,  and  the  latter  (by  attracting  a) 
will  hold  the  whistle  mute.  If,  therefore,  the  fixed  signal  is 
at  "  clear,"  the  cab  signal  will  remain  silent  while  the  loco- 
motive passes  over  the  ramp  ;  but  if  the  signalman  sends  the 
fixed  signal  to  "  danger,"  the  cab  signal  will  audibly  indicate 
"  danger  "  when  the  shoe  encounters  the  ramp. 

The  shoe  of  fig.  2  is  subject  to  very  violent  impact  at  high 
train  speeds.  Obviously,  if  the  bottom  part  of  this  shoe 
should  become  broken  by  impact  with  a  ramp  or  with  a 
foreign  body  on  the  track,  the  cab  signal  would  fail  to  indicate 
"danger"  at  the  next  signalling  point,  even  though  the 
track  ahead  were  obstructed.  It  has  been  suggested  that  the 
false  clear  indication,  in  this  case,  should  be  provided  against 
by  making  the  fastening  of  the  shoe  supports  to  the  locomo- 
tive sufficiently  weak  to  ensure  that  breakage  w^ould  occur 
there,  since  such  breaking  would   effect  the  opening  of  the 


circuit  at  the  circuit-breaker.  But  this  would  be  extremely 
bad  designing,  since  it  would  be  dangerous  to  have  such  a 
heavy  and  large  mass  of  iron  drop  under  a  locomotive 
running  at  high  speed,  for  the  danger  of  breaking,  in  the 
case  of  a  shoe,  varies  directly  as  the  square  of  the  train 
speed. 

While  the  stipulation  that  all  errors  at  all  likely  to  occur 
should  be  "on  the  side  of  safety"  is  the  most  important,  it 
is  certainly  not  the  only  important  consideration.  Even  the 
false  danger  indication,  which  is  the  safe  error,  must  be  the 
rare  exception  under  ordinary — that  is,  very  trying — con- 
ditions. In  order  that  the  signal  in  fig.  2  shall  not 
violate  this  second  important  rule,  it  is  necessary  to  have 
heavy  shoe  pressures,  so  as  to  ensure  good  contact  on  dirty, 
rusty,  or  icy  ramps.  But  this  increment  to  pressure  increases 
impact,  thus  rendering  all  the  more  likely  the  occurrence  of 
the  most  serious  consequences. 

Another  cab  system  has  been  proposed,  as  both  a  cab 
signal  and  an  automatic  stop,  in  which  the  shoe  of  fig.  2  is 
replaced  by  a  ramp-engaging  wheel, 'which  is  driven  from 
the  axle  of  a  wheel  that  runs  on  one  of  the  track  rails.  The 
rotation,  at  the  instant  of  striking  the  ramp,  of  the  ramp- 
engaging  wheel  produces  an  enormous  reduction  of  impact. 
But  a  discussion  of  this  interesting  and  important  mechanical 
improvement  cannot  be  attempted  here  ;  so  that  we  must 
proceed  at  once  to  the  only  proper  arrangement  that  has  as 
yet  appeared  at  this  point  in  cab  systems. 

This  arrangement  is  the  wheel  e,  shown  in  fig.  3.  This 
wheel  is  set  in  rotation  by  impact  with  a  ramp,  but  ceases  to 
rotate  soon  after  leaving  the  ramp.  Such  a  member  accom- 
plishes a  great  reduction  in  that  component  of  the  total 
impact  which  is  expended  in  rotation,  and  which  is  by  far 
the  greater  of  the  two  components  arising  at  the  ramp. 
Assume,  for  simplicity,  that  this  wheel  is  a  simple  circular 
lamina.  The  radius  of  gyration,  then,  equals  the  radius 
divided  by  s/2,  while  the  moment  of  inertia  is  equal  to 
7r/2  times  the  fourth  power  of  the  radius.  From  this  it 
follows  that  the  impact  speed  for  rotation  is  half  as  great  as 
the  train  speed,  and  that  the  destructive  tendency  due  to 
rotation  is  only  one-fourth  of  what  the  corresponding  com- 
ponent would  be  for  a  shoe.     This  reduction,  together  with 


the  electrical  features  of  fig.  3,  leaves  this  system  practically 
free  from  any  impact  danger.  In  fact,  this  arrangement 
corrects  all  the  faults  mentioned  in  connection  with  the  other 
systems. 

Although  fig.  3  is  the  diagram  of  a  locomotive  equipped 
with  a  single  audible  signal  only,  the  system  of  which  it 
shows  a  part  has  been  so  developed  as  to  aiford  distinctive 
home  and  distant  cab  signals,  both  visual  and  audible  ;  it 
can  also  be  used  as  an  automatic  stop.  In  the  diagram,  the 
axle  box  (to  which  the  circuit-breaker  c  B  is  attached)  of  the 
insulated  wheel  is  put  out  of  its  proper  position,  in  order  to 
show  the  locomotive  circuit  clearly.  The  correct  location  of 
this  axle  box  is  indicated  broken  lined  at  the  wheel.  The 
whistle  valve  is  held  open  by  gravity  ;  so  that  the  whistle 
w  H  blows  except  when  armature  a,  which  controls  the 
whistle  valve,  is  attracted  by  signal  magnet  m.  The  division 
of  the  rim  of  the  wheel  into  insulated  segments,  as  shown, 
renders  it  impossible  to  complete  the  circuit  (between  the 
brushes  J,  and  b^i  from  locomotiAe  battery  L  to  magnet  m 
except  through  the  lower  arc  of  the  circumference  of  the 
wheel,  which  is  the  part  depended  upon  U>r  engaging  ramps. 


Vol.  70.  No.  1,805,  June  28,  1912.]       THE    ELECTRICAL    REVIEW. 


1063 


When  the  wheel  rotates  so  as  Lo  cause  at  the  rim  an  open 
circuit  between  the  brushes  A,  and  b^,  the  insulated  contact 
pieces  d,  fastened  to  the  wheel  and  rubbed  by  the  stationary 
bridging  [)iece  c/,  close  the  circuit  between  the  brushes 
without  in  any  manner  impairing  this  element  of  safety. 

On  encountering  a  ramp,  the  insulated  wheel  is  raised, 
carrying  the  axle  box  and  circuit-breaker  with  it.  This 
oi)ens  the  circuit  here  shown  between  wires  w, 
and  w,.  If,  however,  the  ramp  is  connected  to 
one  side  of  a  battery  (not  shown),  the  other  side  of  which  is 
grounded  on  the  track  rails,  current  from  the  battery  will 
energise  m,  thus  causing  a  to  continue  attracted.  When, 
therefore,  the  insulated  wheel  is  raised  by  a  ramp  to  which 
current  is  not  supplied  from  the  track,  the  audible  danger 
signal  will  be  given  ;  while  the  whistle  will  remain  silent 
whenever  the  insulated  wheel  rides  over  a  ramp  to  which 
such  current  is  supplied. 

As  regards  the  control  of  the  ramp  current,  tliis  system 
exists  in  a  manual  and  an  automatic  form.  In  the  manual 
form  it  closely  resembles,  at  this  point,  the  system  illustrated 
by  fig.  2  ;  while  in  the  automatic  it  differs  but  little  here 
from  the  corresponding  part  of  an  automatic  fixed  signal. 
Contrary  to  opinion  widely  held  in  England,  an  "  all-electric  " 
automatic  fixed  block  system  is  cheaper  both  as  to  first  cost 
and  as  to  subsequent  costs  (operation,  maintenance  and 
depreciation  combined),  than  a  system  of  fixed  mechanical 
block  signals.  This  same  difference  in  favour  of  the  automatic 
form  holds  in  the  case  of  the  cab  system  illustrated  by  fig.  ?>. 
This  is  the  only  cab  system  yet  proposed  which  is  capable  of 
giving  complete  protection  without  the  aid  of  any  form  of 
fixed  block  signals. 


A    METHOD    OP    DETERMINING    THE 

DISTANCE  OF  A  PARTIAL  DISCONNECTION 

IN    A    SUBMARINE    CABLE. 


By  CHAS.  E.  HA.Y. 


To  localise  the  position  of  a  so-called  partial  disconnection 
unaccompanied  by  an  earth  fault  in  a  cable  is  a  matter  of 
some  difficulty,  especially  when  the  resistance  of  the  fault 
is  varying.  The  term  partial  disconnection  is  generally 
understood  to  mean  that  at  a  certain  point  of  the  cable  the 
resistance  of  the  conductor  has  increased  abnormally,  but  is 
not  infinite.  The  method  described  herein  was  designed  to 
meet  this  particular  case,  and  was  successfully  applied  to 


Fig.  1, 

localise  a  fault  of  this  character,  which  had  proved  peculiarly 
elusive,  owing  to  the  extraordinary  way  in  which  its 
resistance  was  varying.  It  is  also  applicable  when  the 
resistance  of  the  fault  is  very  small  or  indefinitely  great,  as 
will  be  seen. 

Fig.  1  is  a  theoretical  representation  of  the  full  diagram 
of  the  necessary  apparatus  shown  in  fig.  ;^. 

At  the  distant  end  a  good  core  of  the  cable  is  looped  with 
the  faulty  core,  which,  in  fig.  1,  is  represented  by  a — i?  as 
one  straight  length. 


K  = 
(I  = 


length  of  A — 15. 

distance  of  the  fault. 

resistance  of  the  fault. 

resistance  of  a — li. 

resistance  of  galvanometer. 

a  resistance  equal  to  resistance  of  galvanometer. 


First,  consider  the  section  C — B,  and  let  the  charge  on 
unit  length  of  the  cable  equal  q.     On  an  element  dx,  at  a 


Fio.  2. 

distance  r  from  A,  the  charge  is  q  .  dx.     Of  this  fiuantity,  a 
part  flows  out  at  B  equal  to — 

r  1^J^I±1AJIL  n  .  ds 
A       R  -f  S  +  2^ 

Second,  consider  the  section  a — c,  fig.  2.  The  quantity 
on  the  element  dxAs  q  .  dx,  and  of  this  quantity  a  part  flows 
out  at  B  equal  to — 


r^-^lL+JL^g  .  dx 

Jo     R  +  s  +  2/7  ^ 


R    +   S   -f-    2  // 


J^'  (Rxjl  +  g)dx.        (2) 


Therefore,  the  total  quantity  flowing  out  at  b  when  both 
cores  are  put  to  earth  at  the  same  instant,  is — 


R  + 


/+27 fX ^^ "^/^  + ' + ^^ ^-^ + fj^^^ ""/^ +^) H  ^^) 

[iR/-,riS.f  /(S  +  </)]. 


R  +  S   -f    2  // 

Let  Xi  :=  n  I 


R   -h   S  -f  2  ^ 


Q 


[^R_s(n-  l)-h^] 

^      ri  R  -  s  (n  -  1)  +g\      (4) 

where  q  is  the  total  charge  on  the  looped  cores. 
From  (4) 

„  ^    (R  +  2  .y)  (i  Q  -  D)  4-  S  (Q  -  D).  ^  ,.. 

Q  S 

where  d  is  the  total  quantity  flowing  out  at  b  as  measured 
on  the  galvanometer  joined  up  as  shown  in  fig.  8. 
Also  from  (4),  if  s  =  0, 

'>  =  5  •^. 
and  if  s  =  X , 

J)  =  y  (1  —  n) 

-  Q  (1  — '-i/O. 

which  are  obviously  correct. 

It  will  also  be  seen  from  equation  ('0  that  if  (r  +  2  g) 
is  small  compared  with  s,  the  value  of  s  need  not  be  very 


Fig.  s 


accurately  determined,  which  is  a  very  great  advantage  when 
s  is  varying  continuously.  For  this  reason,  it  is  advantageous 
to  keep  the  resistance  of  the  galvanometer  as  low  as  possible, 
which  can  always  be  effected  by  means  of  a  suitable  shunt. 
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For  example,  suppose  (r  +  2  g)  =  500,  Q  =  200,  d  =  160, 
and  s  is  varying  between  10,000  and  100,000  ohms,  the 
total  variation  in  j-,,  as  calculated,  will  only  be  5  per  cent. 
If  s  varies  between  10,000  and  20,000  ohms,  a-,  will  only 
vary  2  per  cent.  As  the  resistance  of  the  fault  approaches 
(r  +  2  ^)  in  value,  more  accurate  measurements  of  s 
become  necessary.  A  switch  is  provided  for  rapidly 
transferring  the  looped  cores  from  the  bridge  to  the 
apparatus  for  measuring  the  discharge,  fig.  o.  A  reversing 
key  is  also  inserted  for  the  purpose  of  enabling  the  (quantity 
flowing  out  at  a,  as  well  as  at  b,  to  be  measured.  If  the 
sum  of  these  two  quantities  equals  q,  it  may  be  safely 
concluded  that  the  resistance  of  the  fault  has  not  altered 
during  the  test.  The  resistance  Rj,  which  corresponds  to  g^ 
in  the  theoretical  diagrams,  is  made  equal  to  the  combined 
resistance  of  the  galvanometer  and  its  shunt,  and  is  inserted 
in  the  other  core,  so  that  in  case  the  resistance  of  the  fault 
falls  to  zero  during  the  test,  the  fact  is  indicated  by  the 
quantities  flowing  out  at  a  and  b  being  equal. 
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Power  Generation  and  Distribution  in  tlie  Clyde  Yalley. 

By  David  A.  Starr,  M.I.E.E, 

i_Ahstract   of  pajjer  read  hefore  the   Institution  op  Electrical 
Engineers,  at  Glasgow,  May  I5th,  1912.) 

In  August,  1901,  royal  assent  was  griven  to  the  Clyde  Valley  Elec- 
trical Power  Act  (1901).  Besides  the  general  powers  conferred, 
authority  was  given  to  construct  three  generating  stations,  and  to 
lay  cables  and  distribute  power  in  the  counties  of  Lanark,  Renfrew, 
Dumbarton  and  Stirling,  an  area  of  750  sq.  miles  in  all,  excluding  • 
the  city  of  Glasgow,  the  burghs  of  Partick,  Govan  and  Paisley,  and 
other  burghs  within  the  boundaries  of  the  company's  area,  where 
local  plants  were  already  established  or  provisional  orders  had 
been  granted. 

The  system  of  generation  and  distribution  decided  upon  was 
three-phase  alternating  current  at  a  pressure  of  10,000  to  11,000 
volts  between  phases,  and  a  periodicity  of  25  cycles  per  second. 

It  was  decided  to  erect  two  power  stations — one  at  Yoker,  on  the 
Clyde,  opposite  Renfrew,  and  the  other  near  Motherwell.  The  con- 
tractors were  the  British  Westinghouse  Electrical  and  Manu- 
facturing Co.,  Ltd.  Construction  work  was  commenced  on  the 
buildings  during  1902,  and  in  August,  1905,  the  Yoker  power  house 
and  generating  plant  was  handed  over  to  the  company.  In 
December  of  the  same  year  the  Motherwell  power  house  was  com- 
pleted and  taken  over,  as  were  also  a  certain  amount  of  main  cables 
and  several  sub-stations.  The  power-house  buildings  were  very 
similar  in  design,  and  the  plants  identical  in  each,  excepting  the 
system  of  condensing. 

At  the  time  the  plant  was  handed  over  to  the  company  the 
following  had  been  installed  in  each  power  house*  : — Four  Babcock 
and  Wilcox  water-tube  boilers,  land  type,  each  having  a  guaranteed 
evaporation  of  16,000  lb.  per  hour,  with  superheaters  and  econo- 
misers,  and  Roney  (American)  stokers. 

Two  turbo-generators  with  condensing  plant  were  installed  in 
each  power-house  ;  these  had  a  nominal  capacity  of  2,000  KW.  each. 

The  turbines  are  of  the  Westinghouse- Parsons  double-flow  type 
direct  connected  to  generators  of  a  similar  capacity,  generating 
10,000  to  11,000  volts,  three-phase,  25-period  current.  The  main 
and  selector  e.h.t.  switches,  as  well  as  some  of  the  auxiliaries,  such 
as  coal  conveyors  and  hot-veil  pumps,  were  formerly  operated  by 
current  from  the  exciters,  which  were  direct-connected  to  inde- 
pendent steam  engines  of  Westinghouse  compound  type  with 
Worthington  condensers.  At  Yoker  surface  condensers  were  used, 
whilst  at  Motherwell  the  condensing  was  done  on  the  barometric 
jet  principle. 

Several  additions  and  alterations  have  been  made  to  the  general 
equipment  to  meet  the  increased  demands  for  supply,  and  to 
accomplish  more  economical  and  efficient  operation.  It  was  dis- 
covered that  the  Roney  stokers  were  unsuited  for  Scotch  coal,  and 
they  were  replaced  by  chain-grate  stokers.  The  steam  engines 
driving  the  Roney  stokers  were  scrapped,  and  electric  motors  were 
substituted.  The  change  has  been  justified  by  the  large  saving 
which  afterwards  took  place  in  the  coal  consumption.  At  Yoker 
the  steam-driven  circulating  pumps  were  rej'laced  by  motor-driven 
pumps  placed  in  the  well  at  the  river  instead  of  at  the  head  of  the 
pipe  line  next  the  condensers.  This  work  soon  justified  itself  by  a 
further  reduction  in  the  fuel  consumption.  It  was  also  found, 
owing  to  the  fluctuating  load  and  the  small  amount  of  power 
which  was  used  during  the  night  and  over  week-ends,  that  it  would 
be  advisable  to  install  a  smaller  generating  unit  in  each  power 
house  to  handle  these  small  loads.  Accordingly  a  turbo-generator 
of  000  KW.  capaf^ity  was  installed  at  Yoker,  and  one  of  1,000  KW. 
at  Motherwell.  Next,  it  was  found  that  the  day  load  was  increas- 
ing beyond  the  capacity  of  any  one  of  the  generators,  and  having 

*  These  stations  were  fully  described  in  the  Electrical 
RKVlJhiW  of  June  23rd,  1905. 


realised  in  practical  operation  that  the  turbines  were  of  a  much 
greater  capacity  than  their  nominal  rating,  it  was  decided  to 
increase  the  capacity  of  the  generators  in  proportion.  The  British 
Westinghouse  Co.  undertook  to  rewind  the  generators  on  site  and 
increase  their  output  by  50  per  cent.,  and  this  work  was  satisfac- 
torily carried  out.  Additional  by-pass  valves  were  placed  on  the 
turbines,  and  the  whole  work  was  carried  out  without  any  inter- 
ruption to  supply.  This  gave  at  the  beginning  of  the  year  1910 
a  generating  plant  capacity  in  Y'oker  of  (i,600  KW.  and  7,000  KW. 
at  Motherwell.  Four  additional  boilers  of  a  similar  size  to  those 
first  installed  had  been  erected  in  Motherwell  and  also  a  second 
cooling  tower.  At  this  period  the  maximum  load  on  feeders  at 
Yoker  was  2,500  kw.  and  at  Motherwell  4,500  KW.  The  total  con- 
nections of  consumers'  plant  to  mains  aggregated  26,000  H.P. 

At  the  end  of  1909  a  new  line  of  underground  cable  was  laid 
between  Rutherglen  and  Renfrew,  which  connected  the  Yoker  and 
Motherwell  networks  together.  This  immediately  effected  a  decided 
saving,  as  during  periods  of  light  load  the  supply  could  be  given 
from  either  one  or  other  of  the  power  houses.  It  also  had  other 
advantages,  as  current  could  be  transferred  from  one  area  to 
another  when  and  as  required,  and  the  loads  could  be  so  adjusted 
as  to  keep  the  plants  in  both  power  houses  running  at  their  best 
efficiency. 

Early  in  1910  it  became  necessary  to  increase  the  generating  plant 
at  Motherwell,  and  an  order  was  placed  with  the  British  Westing- 
house Electric  and  Manufacturing  Co.,  Ltd.,  for  a  5,000-KW.  turbo- 
generator of  the  Eateau  type,  the  manufacturers  agreeing  to  take 
in  part  payment  the  1,000-kw.  turbo-generator,  as  there  was  now 
no  necessity  for  the  smaller  unit.  This  5,000-KW.  set  was  put  in 
commission  at  the  end  of  the  year.  On  test  the  steam  consump- 
tion indicated  on  the  average  day's  load  at  least  25  per  cent,  less 
than  the  consumption  of  the  turbines  originally  installed.  The 
turbine  was  constructed  on  the  Rateau  system,  with  a  Curtis  ring 
for  the  high-pressure  impulse  end.  The  generator  embodied  all  the 
latest  improvements  in  modern  power  plant  design.  The  field  ia 
energised  from  an  exciter  directly  coupled  on  the  end  of  the  main 
shaft.  The  windings  are  kept  cool  by  means  of  an  external  electric- 
ally driven  fan.  A  series  of  exhaustive  tests  were  taken  on  site, 
with  the  following  results,  which  are  corrected  to  175  lb.  steam 
pressure,  150°  F.  superheat,  and  282-in.  vacuum  : — 


1 


Per  cent,  load 

...     125 

100 

75 

50 

25 

Steam  consumption  :^ 

(Lb.  per  KW.-hour) 

Guaranteed    ... 

...       15-00 

15-00 

15-2 

17-5 

21-6 

Actual 

13-45 

13-35 

13-6 

14-5 

17-8 

Two  new  boilers  were  installed  of  the  Babcock  &  Wilcox  water- 
tube  type,  but  of  larger  capacity  than  those  originally  installed,  each 
giving  an  evaporation  of  33,000  lb.  of  steam  per  hour.  A  steel  stack 
was  erected  common  to  both  boilers,  also  an  exhaust-draught  system 
with  motor-driven  fan,  taking  not  more  than  30  B.H.P. 

These  boilers,  as  well  as  two  similar  additional  sets,  were  placed 
in  a  building  directly  opposite  the  first  set  of  boilers,  and  in  a 
position  where  the  same  bunkers  and  conveyors  could  serve  the  new 
units.  This  also  brought  the  boilers  nearer  to  the  turbines,  and 
effected  quite  a  large  saving  in  the  original  estimate  for  boiler 
extensions. 

The  condensing  system,  due  to  the  poor  vacuum  obtainable  with 
long  lengths  of  exhaust  piping,  and  the  high  temperature  of  water 
from  the  cooling  towers,  next  received  very  careful  consideration 
by  the  engineers  and  management,  and  it  was  decided  to  install  a 
system  of  surface  condensing  for  the  new  plant,  with  a  pipe  line  of 
sufficient  capacity  for  four  5,000-KW.  sets  or  their  equivalent.  The 
condenser  is  of  the  Weir  Uniflux  type,  having  a  capacity  of 
80,000  lb.  of  steam  per  hour  with  7,000  gallons  of  water  per  minute 
and  a  cooling  surface  of  6,000  sq.  ft.  The  air-pump  in  the  power 
house  is  of  the  Weir  dual  motor-driven  type,  and  two  pumping 
units  have  been  placed  in  the  pump  house  at  the  river,  each  consist- 
ing of  an  Allen  rotary  circulating  pump  direct  coupled  to  a  three- 
phase  400-volt  25-period  motor,  having  a  nominal  output  of 
350  H. P.,  but  with  a  guaranteed  cerload  of  100  per  cent,  for  six 
hours.  It  was  found  that  650  h.p.  was  required  to  drive  each  of 
these  pumps  and  supply  sufficient  water  for  the  condenser,  and 
advantage  is  taken  of  the  diflference  in  levels  to  obtain  a  certain 
amount  of  power  from  the  head  of  return  water.  A  water  turbine 
is  direct  coupled  to  the  other  end  of  the  pump  shaft,  and  the  main 
motor,  circulating  pump  and  water  turbine  are  erected  on  a 
common  bed-plate.  The  pipe  line  is  first  filled  by  the  motor 
on  its  overload,  and  as  soon  as  there  is  sufficient  head  in  the  return 
pipe,  the  valves  of  the  water  turbine  are  opened  gradually, 
when  the  full  volume  of  return  water  is  flowing.  A  saving  of 
over  40  per  cent,  is  effected  in  the  power  required  to  opeinte 
the  circulating  pumps.  In  practice,  it  has  been  found  quite 
practicable  to  operate  the  condensers  for  two  turbo-generators 
of  5,000  KW.  each  at  or  near  full  load,  with  one  of  these  pumping 
sets.  The  results  actually  obtained  with  the  new  turbo- generator 
and  the  pumping  and  condensing  plant  have  shown  a  saving  of 
;50  per  cent,  in  the  fuel  consumption  at  the  Motherwell  powerhouse. 
The  air-pump  at  the  power  house,  which  is  motor  driven,  takes  only 
12i  H.p.  when  the  turbine  is  running  full  or  on  overload,  and  no 
trouble  is  experienced  in  maintaining  a  vacuum  of  from  96  to  96i  per 
cent,  of  the  barometer. 

The  first  5,00o-kw.  set  with  the  condensing  plant  was  put  on 
commercial  load  in  January,  1911.  As  the  demands  on  the  power 
house  were  still  increasing,  a  second  o.OOO-kw.  set,  with  similar 
condensing  plant  and  to  the  same  specitioation,  was  ordered  and 
installed  before  the  end  of  1911. 

At  Yoker  a  new  5,000- kw.  set  is  now  being  installed,  the  good 
results  obtained  from  the  operation  of  the  Motherwell  plant  having 
decided  the  company  to  install  similar  generators  and  condensing 
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plant  there.  The  inHtallation  of  a  1 0,000- KW.  unit  is  now  beinff 
considered  for  the  next  extension  to  the  Motherwell  power  house. 
In  a  phort  time  the  available  generating  plant  will  conaist  ol  the 
following  : — Motherwell,  four  units  ;  two  of  rj,000  KW.  and  two  of 
3,000  KW.  :  total,  10,000  KW.  The  two  smaller  machines  are  kept 
as  reserves  in  case  of  an  accident  to  either  of  the  other  two  sets. 
At  Yoker  there  will  be  three  units  ;  one  of  .'),000  KW.  and  two  of 
3,000  KW.  ;  total.  1 1,00(»  KW.  For  the  present  the  two  3,000-KW. 
sets  will  be  kept  as  a  reserve  for  the  ."i,00o-kw.  pet. 

The  boiler  capacity  at  present  at  Yoker  is  six  boilerp.  each  having' 
an  evaporation  ot  1G,000  lb.  per  hour,  and  at  Motherwell  eight 
boilers,  each  having  an  evaporation  of  16,000,  and  two  having  an 
evaporation  of  33,000  lb. 

The  exciters  of  the  first  generators  that  were  installed  were 
driven  hy  independent  steam  engines  :  the  steam  consumption  of 
those  sets  was  very  large,  and  a  great  deal  of  fuel  was  being  con- 
sumed to  keep  them  running.  A  storf)<:e  battery  has  now  been  in- 
stalled in  each  power  house  and  a  motrr. driven  exciter.  These 
take  the  place  of  the  steam-driven  sets,  v  '  ich  are  only  kept  in  case 
of  accident.  Each  battery  consists  of  (iO  Tudor  accumulator  cells 
of  400  ampere-hours"  capacity,  connected  in  series  with  a  reversible 
booster. 

At  the  present  time  there  are  upwards  of  96  route  miles  of  under- 
ground cable  and  21  miles  of  overhead  lines,  all  operating  at  11,000 
volts,  with  81  sub-stations  and  six  switch  houses.  All  the  e.h.t. 
distribution  is  at  a  frequency  of  2')  cycles,  and  almost  all  the  low- 
tension  distribution  is  at  the  same  frequency,  the  only  exception 
being  the  Burgh  of  Clydebank,  where  lighting  and  small  powers 
are  distributed  at  50  cycles. 

The  main  E.H.T.  network  is  laid  out  on  the  ring-main  system. 
The  longest  ring  is  upwards  of  30  miles  in  route  length.  The  main 
cables  in  the  neighbourhood  of  the  power  stations  are  lead-covered 
and  are  drawn  into  four  or  eight-way  stoneware  conduits,  so  that 
spare  ducts  are  available  for  future  extensions.  On  other  sections 
further  removed  from  the  generating  stations  the  cables  are  laid  in 
earthenware  troughs.  Stamped  steel  bridge-pieces  hold  the  cable 
in  position  in  the  trough,  the  trough  being  then  filled  up  with 
bitumen,  and  the  whole  protected  with  a  hard-burnt  tile  2  in. 
thick.  This  method  of  laying,  while  it  probably  gives  the  greatest 
security  from  electrolysis  or  acids,  was  found  to  involve  rather  too 
much  capital  outlay,  particularly  in  outlying  districts.  During  the 
past  two  years  armoured  cable  laid  direct  in  the  ground  has  been 
used  with  success  and  economy  ;  11, 000- volt  street-disconnecting 
boxes  are  employed  in  cases  of  smaller  power  supplies,  where  the 
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revenue  to  be  derived  from  the  load  is  not  suflScient  to  justify  the 
expense  of  looping  in  the  main  ring  cables  or  the  cost  of  erecting 
a  switch  house.  These  boxes  are  of  special  design,  the  distinctive 
feature  being  that  each  phase  is  brought  into  a  separate  porce- 
lain cell  to  permit  of  the  disconnecting  link  being  oil-immersed. 
Some  of  these  have  been  in  use  for  four  years,  and  have  given  satis- 
factory service.  The  company  also  have  a  considerable  amount  of  extra- 
high-tension  overhead  transmission  in  sparsely-populated  districts. 
These  serve  a  very  useful  purpose  in  development  work  ;  isolated 
works  are  thus  secured  as  customers  which  otherwise  would  have 
to  be  passed  over  on  account  of  the  revenue  not  being  suflicient  to 
meet  the  heavy  cost  of  underground  mains.  On  some  lines  the 
trouble  experienced  from  birds  was  of  a  most  serious  nature  ;  it 
was  confined  principally  to  terminal  poles  or  poles  where  shackle 
insulators  are  used,  and  the  difficulties  were  finally  surmounted  by 
placing  three  shackle  insulators  tandemwise. 

The  general  design  of  pole  is  as  shown  in  fig.  1,  which  represents 
a  creosoted  a  pole  having  malleable  cast  bracket  arms.  The  main 
conductors  are  set  30  in.  apart,  with  the  telephone  and  relay  con- 
ductors carried  underneath.  The  insulators  are  of  the  two-part 
design.  Single-part  insulators  were  tried,  but  had  to  be  discarded 
on  account  of  unequal  expansion  and  contraction  during  hot 
weather.  i 

Where  it  was  necessary  to  cross  highways  with  e.h.t.  lines  a  pole 
was  erected  on  each  side  of  the  road,  an^l  ttie  wires  were  protected 
by  an  earthed  cage  in  accordance  with  the  model  description  of  the 
Board  of  Trade  then  in  force.  Although  lIu  .~e  cages  were  of  ample 
size,  and  made  of  the  strongest  possible  Inalerial,  much  trouble  was 


experienced  during  heavy  wind-Btorma  by  the  cages  Bwint'ing  and 
making  contact  with  the  conductors.  Within  the  laet  y<  ar.  how- 
ever, the  Board  of  Trade  have  l>een  indnced  to  alter  thf:ir  -f)*.-'ifi ca- 
tion, and  now  a  double  c<^)ndnctor  is  struog  acro«s  the  high-Auys  on 
separate  insulators  close  together,  and  the  two  conductors  are 
firmly  clamped  together  at  intervale  of  about  3  to  4  ft.,  80  that  in 
the  event  of  a  conductor  breaking  the  strain  is  taken  up  by  the 
remaining  one.  This  system  of  road-crofM*ing  has  now  been 
adopted  by  the  company,  and  the  cages  are  being  gradually 
replaced. 

The  protective  system  used  is  that  generally  known  as  the  Merz- 
Price  balanced  protective  gear.  The  pilot  wires  required  for  these 
are  laid  alongside  the  main  cables  in  the  ca.se  of  underground  work, 
whilst  for  overhead  work  they  are  carried  as  separate  conductors  on 
the  pole  line.  The  relays  used  are  adjusted  to  operate  on  a  fault 
current  of  00  amperes,  and  by  this  means  an  ample  margin  of 
safety  is  lef  to  allow  of  one  or  two  branches  being  tapped  off  each 
protected  section.  Originally  each  fcection  of  overhead  line  was 
provided  with  lightning  arresters  at  points  where  the  overhead  line 
joined  underground  cables.  It  was  found,  however,  that  these 
arresters  disturbed  the  balanced  protective  gear  whenever  the 
atmosphere  became  electrically  charged.  Trouble  from  this 
source  became  so  acute  that  it  was  decided  to  discard  the  use  of 
these  and  depend  entirely  upon  the  lightning  arresters  installed  on 
the  sub-station  bus-bars.  Although  there  have  been  many  severe 
thunderstorms  since  this  change  was  made,  there  has  been  complete 
immunity  from  accident  or  interruption.  The  sub-station  equip- 
ments as  now  installed  are  the  result  of  a  gradual  process  of 
evolution.  AH  the  original  sub-stations  had  four  single-phase 
transforming  units,  one  of  these  being  kept  as  a  spare.  Gradually 
three-phase  transformers  were  used,  and  latterly  when  it  was  found 
from  experience  that  these  were  absolutely  dependable  even  under 
the  most  severe  conditions,  their  installation  has  become  standard 
practice.  All  the  transformers  are  oil-cooled,  and  are  wound  for 
operating  on  primary  10,000  to  11,000- volt  circuits  mesh-connected 
and  with  tappings  so  arranged  as  to  give  a  pressure  of  400  to  440 
volts  on  the  star-connected  secondary  side.  The  star-point  is 
brought  out  and  connected  to  the  neutral  of  the  four-core  low- 
tension  distribution  cables.  Lighting  'circuits  are  connected  be- 
tween phase  and  neutral.  As  a  general  rule  current  is  supplied  at 
2.5  cycles  400  volts  three-phase.  In  some  cases,  however,  special  con- 
ditions have  had  to  be  met  and  current  furnished  at  a  different 
voltage  to  meet  these  conditions. 

At   the  beginning  of   1908.    12,400  H.p.  was  connected  to   the 
mains,  and  the  following  shows  subsequent  development  : — 


January,  1909 

„  1910 

1911 

1912 


19,500  H.P.  connected. 
27,000     „ 
36,600     „ 
46,500     „ 


On  May  1st,  1912,  this  had  been  increased  by  some  6.000  H.P 
The  46,500  H.p.  which  was  connected  to  the  company's  mains  at  the 
beginning  of  this  year  consisted  of  43,500  H.P.  in  motors,  &;c.,  and 
the  equivalent  of  3,000  H.P.  in  lighting.  About  2,200  h.p.  of  the 
latter  represents  shop  and  domestic  lighting  and  heating  (exclusive 
of  lighting  connected  with  bulk  supply),  and  the  remaining  800  H.P. 
represents  lighting  used  in  works  where  power  is  supplied.  It  will 
be  observed  that  with  such  a  small  proportion  of  lighting  (less  than 
8  per  cent,  of  the  whole  load)  the  company  have  no  appreciable 
lighting  peak  at  any  time  during  the  year. 

The  diversity  factor  is  also  noteworthy.  The  highest  peak 
reached  by  the  combined  stations  during  1911  was  12,500  Kw.,  this 
being  only  27  per  cent,  of  the  kilowatts  connected  at  that  time. 
The  sum  of  the  highest  observed  loads  on  the  stations  taken 
separately  each  week  is  invariably  much  higher  than  the  actual 
demand  of  the  two  stations  when  running  in  parallel.  This  differ- 
ence has  at  times  exceeded  1,000  kw.  One  reason  for  this  is  the 
ditt'erent  class  of  works  being  supplied  from  each  power  house,  and 
the  different  hours  of  working,  stoppages  for  meals,  &c.,  between  the 
districts.  At  Yoker  the  supply  is  largely  to  shipyards  and  engineer- 
ing works,  whereas  at  Jlotherwell  iron  and  steel  works  and 
collieries  are  the  largest  consumers.  The  night  load  at  Motherwell 
is,  as  a  rule,  not  less  than  20  per  cent,  below  the  day  load,  and  the 
week-end  load  is  never  below  J  of  the  ordinary  day  load.  The  load 
factor  on  units  generated  at  Motherwell  is  frequently  G5  per  cent, 
and  over  during  a  complete  week  of  168  hours,  whilst  at  Yoker  the  load 
factor  on  similar  conditions  is  frequently  40  per  cent.  The  combined 
load  factor  of  the  two  stations  sometimes  reaches  58  per  cent,  over  a 
week.  At  the  beginning  of  1900  the  coal  consumption  at  Yoker 
was  35  lb,  and  at  Motherwell  491b.,  per  unit  generatal.  In  the 
beginning  of  the  year  1907  there  was  a  maximum  demand  on  \oker 
of  480  KW.,  and  at  Motherwell  of  570,  and  even  with  a  40  per 
cent,  load  factor  o.  er  the  week  the  coal  consumption  was  between 
10  and  11  lb.  per  unit.  At  the  beginning  of  this  year  the  coal  con- 
sumption per  unit  generated  was  under  3  lb.  per  KW.-hour  for  both 
power  houses,  and  it  is  confidently  expected  that  a  further  reduction 
will  take  place  when  the  new  Yoker  plant  is  in  regular  commission, 
and  the  full  benefit  is  being  derived  from  the  installation  of  the 
storage  batteries  and  the  closing  down  of  the  reciprocating  engines 
already  referred  to. 

The  company  appears  to  have  good  prospects  for  the  future. 

One  of  the  company's  largest  bulk  consumers  is  the  Coatbridge 
and  Airdrie  Electric  Supply  Co.,  Ltd.  Previously  to  190S  they 
generated  their  own  current  by  steam,  and  during  the  past  six 
years  their  output  has  increased  by  700  per  cent.,  their  revenue 
shows  an  increase  of  nearly  300  per  cent.,  and  gross  profits  have 
increased  100  per  cent. 

During  the  recent  strike  amongst  the  coal  miners  the  company 
were  enabled  to  maintain  their  supply  to  all  their  consumers  until 
the   strike  was   settled  without  having  to  purchase  any  additional 
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fuel,  having:  carried  a  large  reserve  of  coal  for  some  years  in  case 
of  such  a  contingency.  In  many  cases  considerable  additional  load 
was  connected  to  the  company's  mains,  and  many  works  were 
enabled  to  keep  in  full  operation  that  otherwise  would  have  been 
completely  shut  down.  The  good  effects  of  this  have  already  been 
shown  by  the  increased  demands  on  the  company  for  connection. 


Discussion. 


Mb.  M'Whirter  (Glasgow")  complimented  Mr.  Starr  on  the 
condensing  plant  at  the  Motherwell  power  station,  and  on  the 
load  factor  he  had  got  :  they  had  also  to  congratulate  Mr.  Starr 
on  the  means  he  had  taken  to  prevent  a  stoppage  in  case  of  a  coal 
strike. 

Mr.  W.  W.  Lackie  (Glasgow)  said  the  Clyde  Valley  Co.  had 
performed  a  signal  service  to  the  whole  electrical  industry  by 
showing  that  electrical  energy  taken  from  a  large  central  power 
house  was  a  thoroughly  economical  and  efficient  prime  mover.  As 
to  coal  consumption,  they  in  Glasgow,  in  the  early  days,  never 
managed  to  burn  35  to  49  lb.  of  coal  per  KW.-hour.  Their  working 
figure  was  28J  lb,  in  1892,  and  this  was  reduced  to  15  lb.  in  1893. 
Since  then  they  had  come  steadily  down  until  they  now  ran  at  a 
figure  of  3  lb.  As  to  underground  mains,  he  could  never  understand 
why  stamped-steel  bridge  pieces  should  continue  to  be  used,  as  they 
seemed  to  be  simply  inviting  trouble  by  giving  contact  between 
the  lead  sheathing  of  the  cable  and  the  surrounding  soil.  He 
believed  Mr.  Starr  was  correct  in  saying  that  for  oatlying  districts 
where  the  cartage  and  transport  charges  on  the  various  materials 
amounted  to  quite  a  large  sum,  a  specially  prepared  armoured  cable 
laid  direct  in  the  ground  would  be  found  cheapest.  But  where 
cartage  and  transport  did  not  run  to  a  big  sum,  it  would  be  found 
that  the  cost  of  wooden  troughing  and  pitch  did  not  exceed  the 
cost  of  armouring.  They  had  trouble  with  burning  accidents  when 
they  used  bitumen  for  running  up  the  cables,  but  he  could  not 
remember  ever  hearing  of  a  single  burning  accident  with  pitch. 
The  fact  was  that  pitch  had  such  a  low  specific  heat  that  a  work- 
man could  put  his  hand  into  a  bucket  of  hot  pitch,  which  would 
harden  on  his  hand  without  harm. 

Mb.  J.  A.  Robertson  (Greenock)  characterised  Mr.  Starr's  paper 
as  a  very  frank  one.  He  pointed  out  that  nearly  all  the  power 
companies  had  adopted  a  frequency  of  25  cycles,  and  asked,  in  the 
light  of  modern  experience  with  rotary  converters,  if  that  would  be 
done  now  if  the  work  had  to  be  gone  over  again.  He  asked  for 
information  on  distribution  losses.  As  to  the  coal  strike,  he 
thought  that  that  was  the  best  advertisement  power  supply  had 
received  from  its  commencement,  as  a  commercial  concern.  He 
believed  that  the  whole  of  the  power  stations  maintained  their 
supply  without  any  diminution  throughout  the  whole  dispute. 

Mr.  G.  Stevenson  (B.T.-H.  Co.)  said  that,  with  regard  to  gene- 
rators, the  author  stated  that  the  neutral  was  the  "earth,"  which, 
he  took  it,  meant  that  the  earthing  was  done  at  the  power  station, 
and  if  that  was  so  he  would  like  to  know  what  precaution  was  taken 
to  prevent  circulating  current  between  the  various  machines. 

Mr.  Robertson  (Glasgow)  asked  if  there  was  any  difficulty  with 
the  supply  at  25  cycles. 

Mr.  J.  D.  Mackenzie  (Glasgow)  suggested  that  Mr.  Starr  might 
have  dealt  at  some  length  with  the  financial  aspects  of  the  business 
-^such  as  the  price  per  unit  and  the  average  cost  per  unit.  He 
asked,  too,  if  any  attempt  was  made  to  increase  the  demand  for 
lighting  among  small  consumers. 

Mb  Starr,  in  his  reply,  said  they  did  not  push  lighting  very 
vigorously,  even  in  parts  where  there  was  no  gas  lighting,  but 
took  all  people  who  came  in  their  way,  and  as  to  Mr.  Lackie's 
remarks  on  coal  consumption  with  regard  to  greater  height  of 
efficiency,  he  thought  he  was  referring  to  a  reasonably  used  unit  of 
plant  in  proportion  to  its  load.  In  Motherwell  they  had  not  only  to 
run  2,000  H.P.  of  plant,  but  they  had  to  run  on  an  average  100  to 
150  H.P.  of  auxiliary  plant  to  keep  that  goi/ig.  With  regard  to 
finance,  he  was  afraid  that  when  it  came  to  that  they  would 
require  to  make  a  rule  debarring  consumers  from  being  present 
at  the  discussion.  As  tc  Mr,  Robertson's  point  on  distribution, 
he  knew,  speaking  without  actual  figures,  that  they  sent  out 
95  per  cent,  of  the  energy  generated.  From  42  to  6  per  cent, 
was  used  in  the  works,  and  they  sold  about  80  per  cent,  of  what 
they  sent  out,  the  rest  being  units  lost  or  used  otherwise.  As  to  the 
periodicity,  a  great  many  of  their  consumers  who  started  on  50 
were  now  getting  25  cycles  and  did  not  know  the  difference. 


Electrical  Industry. — In  the  annual  report  of  the 
Wolverhampton  Chamber  of  Commerce,  the  following  reference  is 
made  to  the  electrical  engineering  industry  :  "  This  industry, 
during  the  past  12  months,  has  continued  to  expand,  and  the  local 
factories  have  been  very  well  supplied  with  orders,  and  many 
important  plants  have  been  installed  at  home  and  in  various  parts 
of  the  world.  The  use  of  electricity  is  extending  rapidly  in  almost 
every  direction  where  power  and  artificial  light  are  required. 
Electricity  is  also  beginning  to  be  used  very  largely  for  domestic 
purposed,  and  a  considerable  volume  of  business  is  now  being  done 
in  house  radiators,  cookers,  vacuum  cleaners,  &c.  The  rapid  recent 
development  of  wireless  telegraphy  has  made  a  great  demand  for 
electrical  machinery,  of  which  a  very  large  proportion  has  been 
supplied  locally.  The  outlook  for  electrical  manufacturers  is 
decidedly  encouraging,  the  intense  'cut-throat'  competition  which 
has  existed  for  the  past  six  or  seven  years  is  abating,  and  better 
prices  are  being  obtained." 


LEGAL. 


Amalgamated  Radio-Telegbaph  Co.,  Ltd, 

In  the  Chancery  Division,  on  Tuesday,  June  25th,  Mr.  Justice 
Swinfen  Eady  had  before  him  a  motion  in  the  matter  of  the 
Amalgamated  Radio-Telegraph  Co.,  Ltd.,  to  declare  dissolution 
void.  ' 

Mb.  Wells  said  the  company  went  into  voluntary  liquidation 
in  March,  1908  ;  the  property  of  the  company  consisted  of  a  number 
of  patents  in  connection  with  wireless  telegraphy.  Some  difficulty 
was  found  in  disposing  of  the  assets  and  obtaining  a  purchaser,  but 
eventually  a  purchaser  was  found  and  steps  were  taken  to  com- 
plete the  sale.  Disputes,  however,  arose  and  litigation  ensued, 
with  the  result  that  the  sale  had  never  been  completed.  The 
matters  arising  in  the  litigation  were  adjusted,  but  by  arrangement 
with  the  purchaser  it  was  agreed  that  certain  patents  should  not 
be  transferred  for  a  couple  of  years.  Forgetting  this  fact,  the 
liquidator  convened  a  final  meeting  of  the  company,  and  in  February 
last  it  became  technically  dissolved.  The  purchaser  had  now  called 
the  attention  of  the  liquidator  to  the  fact  that  certain  patents  had 
yet  to  be  assigned,  and  it  was  for  the  purpose  that  the  assignment 
of  these  patents  might  be  completed  that  application  was  now  made 
to  his  Lordship  to  re-open  the  company. 

His  LoBDSHiP  :  Who  are  to  pay  the  costs  and  expenses  ? 

Counsel  said  an  arrangement  had  been  made  between  the  pur- 
chaser and  the  liquidator  with  regard  to  that. 

His  Lordship  made  the  necessary  order. 


The  Telephone  Abbitbation. 

^Continued  from  page  1026,) 

Mb.  Gill  was  questioned  by  Mb.  Buckmastee  with  regard  to  a 
charge  of  £4,000,000  in  respect  of  supervision  and  engineering  ex- 
penses, which  counsel  said  was  nearly  25  per  cent,  of  the  total  cost 
of  construction.  He  asked  witness  if  it  did  not  strike  him  as 
strange. — Mr.  Gill  replied  that  it  did  not.  The  figures  given  which 
produced  that  sum  were,  in  his  opinion,  well  founded, 

Mb,  Buckmaster  :  Can  you  give  me  an  illustration  of  any 
undertaking  in  which  the  cost  of  construction  has  been  loaded  with 
any  item  comparable  to  it  ? — I  am  a  telephone  engineer,  and  my 
experience  is  confined  to  that. 

The  measure  of  your  outside  experience  does  not  tell  you  whether 
this  charge  is  high  or  low  ? — What  the  cost  of  a  railway  under- 
taking may  be  does  not  tell  you  what  the  cost  of  a  telephone 
undertaking  would  be. 

As  far  as  the  reasonableness  of  this  claim  is  concerned,  your 
judgment  depends  on  the  fact  that  figures  have  been  produced  to 
you  by  officers  of  the  company  which  have  caused  this  total  to  be 
introduced  ? — That  is  a  very  unfair  way  of  putting  it.  You  infer 
that  figures  have  been  produced  to  me  and  I  have  accepted  them 
blindly. 

You  told  me  you  did  not  know  the  items  which  made  up  the 
totals  ? — That  is  a  different  thing. 

Well,  it  seems  to  me  it  is  everything. 

Counsel  next  cross-examined  witness  at  considerable  length 
on  the  question  of  supervision  charges,  with  a  view  of  showing 
that  the  company's  experts  had  adopted  a  wrong  incidence  with 
regard  to  these  charges.  Witness  put  in  a  table  showing  an 
expenditure  of  £27,000,000  on  capital  and  revenue  accounts,  land 
and  buildings,  from  1895  to  1910,  and  said  it  included  supervision 
and  engineering.  The  head  office  charges  in  the  tables  were  given 
at  £1,500,000,  a  proportion  lof  head  office  expenses  on  the  total 
outlay  of  5i  per  cent. 

The  Solicitob-Genebal  continued  the  cross-examination  of 
Mr,  Gill,  dealing  with  the  item  of  underground  cables.  The 
agreed  inventery  of  these,  stated  witness,  he  had  priced  out. 

The  Solicitob  -  Geneeal  :  The  total  exceeds  £3,276,000?  — 
Witness  said  this  was  so,  and  the  tables  which  had  been  handed 
in  gave  the  details.  Continuing,  he  added  that  in  laying  a  cable 
they  were  bound  to  have  a  certain  amount  of  waste  through 
overlap.  It  would  be  impracticable  in  working  to  allow  the  work- 
men the  exact  distance  of  cable  only.  If  a  slight  mistake  were 
made  in  s'ch  a  case,  the  whole  of  the  cable  might  be  wasted.  In 
every  £100  of  cable  laid  the  waste  was  to  the  extent  of  about 
£3  12s,  all  round,  over  and  above  the  wastage  at  the  joint. 

The  Solicitob-General  asked  witness  what  would  be  a 
reasonable  amount,  in  yards,  to  apply  as  wastage  to  this  valuable 
cable,  worth  £1,000  per  mile,  when  laying  a  mile  of  it. — Witness 
said  he  could  not  state  it,  except  the  percentage  already  given — 3"6. 
There  were  a  number  of  firms  who  supplied  cables  and  laid  them 
at  an  overall  price,  including  wastage,  jointing,  &c.,  and  he  agreed 
that  the  prices  they  might  undertake  to  do  the  work  for  could  be 
taken  as  a  criterion  of  the  fair  market  figure  for  executing  such 
works,  providing  they  fulfilled  all  the  conditions.  He  had  been 
chief  engineer  to  the  company  since  1902,  and  the  company  had 
always  laid  their  own  cables.  They  might  possibly  have  had  cables 
laid  as  suggested,  but  it  would  be  so  small  an  amount  that  he  did 
not  re9ollect  it. 

The  Solicitob-Genebal  put  it  to  witness  that  his  valuation  for 
tools  showed  that  he  considered  their  value  varied  with  the  amount 
paid  for  labour.  He  asked  witness  if  he  did  not  think  this  an 
absurdity. — Witness  said  he  was  not  aware  of  any  other  way. 
Where  the  work  was  constant  and  steady  he  thought  it  reasonable. 

Do  you  say  that  in  ordei  to  arrive  at  the  right  amount  to  attri- 
bute to  tools  you  can  depend  on  a  calculation  which  assumes  that 
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the  value  of  tools  used  varies  with  the  amoant  paid  to  the  labourers 
who  use  them  .' — Yes. 

The  Soi.icitob-Genekal  :  Am  I  ri^rht  in  asstiming  that  the 
principle  of  that  method  is  illustrated  af:rain  and  again  in  the  per- 
centages which  you  have  used  in  these  tables  .'-Yes,  to  some 
extent. 

The  Solicitoe-Genebal  said  he  was  bound  to  go  into  this 
point,  because  it  involved  hundreds  of  thousands,  and  it  might  be 
millions.  Would  witness  be  surprised  to  know  that  according  to 
his  percentages,  supervision  upon  the  works  and  plant  came  to 
4  millions,  or  nearly  40  per  cent,  of  the  whole,  and  that  after  he 
had  already  added  ^^  per  cent,  for  supervision  of  contractors'  works  .' 
— Witness  said  no  ;  it  was  a  question  of  percentages,  and  expressed 
the  opinion  that  counsel  was  trying  to  frighten  him  with  huge 
figures. 

Mk.  Gill,  in  reply  totheSoLiciTOR-GENKHAL,  explained  an  item 
of  £5,080,249  which  was  entered  in  the  company's  books  as  capital 
expenditure  over  a  period  of  six  years.  Witness  stated  that  after 
making  deductions  for  supervision,  inc.,  the  cost  of  the  plant  for 
that  period  amounted  to  £4,404,000.  The  sum  shown  in  the  com- 
pany's books  for  capital  expenditure  was  not  the  total  amount  that 
should  be  shown  under  that  heading,  because  the  company  had 
consistently  charged  to  its  revenue  account  items  which  he  believed 
should  properly  be  charged  to  capital  account.  For  instance,  engi- 
neering should  be  charged  to  capital  account,  but  the  company  had 
regularly  made  it  a  revenue  charge.  Witness  said  he  could  not 
give  the  figure  for  the  cost  of  poles  during  the  same  six  years. 

Sir  James  Woodhouse  asked  him  why  he  could  not. — Witness 
replied  that  the  company  did  not  keep  accounts  of  its  expenditure  on 
poles  distinct  from  that  on  wires,  because  the  men  who  erected  the 
poles  also  put  up  the  wires.  The  construction  account  was  treated 
as  a  whole. 

The  Solicitor-General  remarked  that  that  was  unfortunate. 
He  asked  witness  what  was  the  work  which  had  cost  £4,000,000 
for  supervision.  "Was  it  wages,"  he  queried,  "Who  were  the 
lucky  people  who  had  got  £4,000,000  ?  "—Witness  replied  that 
there  were  a  great  number  of  figures,  and  they  were  spread  over  a 
long  period.  The  figures  were  not  all  accountable  to  wages,  how- 
ever.    He  could  not  say  what  amount  was  for  wages. 

Sir  J.  Simon  :  The  figure  is  absurd.  You  are  asking  the 
country  to  pay  £4,000,000  sterling  for  the  privilege  of  having  youir 
staff  supervised  in  the  past.  What  does  it  mean  in  substance  ? — 
Mr.  Gill  replied  that  another  witness  had  the  figures. 

Do  you  really  think  that  if  a  contractor  was  going  to  do  this 
work  for  £11,000,000  plant  cost,  he  would  want  another  £4,000,000 
for  supervision  ? — Yes. 

In  the  course  of  further  cross-examination,  SiK  J.  Simon  asked 
if  it  were  not  a  fact  that  the  National  Telephone  Co.  had  had  some 
of  its  important  exchanges  constructed  by  contract.  —  Witness 
said  that  about  33  per  cent,  of  the  value  of  the  whole  exchange 
equipment  had  been  constructed  by  contractors. 

Are  some  of  the  large  exchanges  included  in  that  33  per  cent,  ? — 
Yes. 

Has  this  practice  of  having  part  of  your  exchanges  constructed 
by  contractors  been  instituted  over  a  substantial  period,  or  has 
it  only  been  resorted  to  recently  ? — I  should  say,  roughly,  since 
1904. 

During  1903-4  the  greater  part  of  the  exchanges  erected  were 
done  by  contractors  1 — Witness  admitted  that^Jiat  was  so. 

Have  you  had  more  than  one  contractor  ? — No,  only  one,  the 
Western  Electric  Co. 

Mr.  Justice  Lawrence  :  Is  that  an  English  company  ? — 
Witness  :  Legally,  it  is  an  English  company.  It  is  recognised  by 
the  Post  Office  as  an  English  company. 

The  Solicitor-General  :  Oh,  yes.  Do  not  think  I  desire  to 
attack  that  company  in  any  way. 

Counsel  said  he  would  like  a  list  of  these  contracts,  and  witness 
promised  to  supply  counsel  with  a  list,  mentioning  that  there  were 
about  66  of  them. 

Questioned  with  regard  to  depreciation  and  sinking-fund  charges, 
Mr.  Gill  said  that  if  the  life  of  any  article  was  20  years,  it  would 
depreciate  under  ordinary  circumstances  at  precisely  the  same  rate 
as  any  other  article,  the  life  of  which  was  given  at  the  same  period. 
That  was  to  say,  putting  on  one  side  special  circumstances,  when 
material  things  had  reached  about  one-half  through  their  lives 
they  had  lost  about  one-third  their  value.  He  had  worked  on  this 
basis  in  calculating  the  values  of  the  telephone  plant  of  the 
company.  \ 

<3uestioning  witness  further  upon  this  doctrine,  SiB  J.  Simon 
asked  whether  it  was  not  a  fact  that  in  the  case  of  aerial  cables 
there  came  a  period  eventually  when,  owing  to  the  action  of  the 
atmosphere,  the  cable  ceased  to  give  satisfactory  service. — Witness 
said  that  that  was  so. 

And  that  is  a  point  which  can  only   be 
examination  1 — Yes. 

If  that  is  so,  am  I  not  right  in  saying 
older  its  eflBciency  gets  less,  and  its  cost  of 
— No,  because  long  before  it  reaches  that  \ 

insist  on  keeping  plant  alive  when  it  is  comUig  to  the  end  of  its 
proper  life,  I  admit  there  is  bound  to  be  extra  charge  for  main- 
tenance. For  instance,  if  a  pole  has  decayed  uiid  you  insist  on 
propping  it  up,  and  doing  foolish  things  like  that,  there  are  bound 
to  be  extra  maintenance  charges,  but  that  is  not  the  position  I  take 
up  at  all. 

A  consultation  having  taken  place  at  tliis  juncture  between  the 
parties,  the  Solicitor-General  said  they  were  trying  to  agree  as 
to  the  figures  given  for  the  age  of  the  fcompanys  plant.  There 
had  been  an  agreement  as  to  some  of  the\  :ompany"s  plant,  and  as 
regarded  the  rest,  the  company  had  gi  I  -n  figures  but  not  the 
statistics  on  which  the  figures  were  based.  I  By  having  the  statistics 
they  might  be  able  to  agree  upon  the  calc  (  ations  being  fair.     The 


overed  by  careful 
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figures  would  aUo  aaeiat  in  the  specalation  as  to  the  life  of  certain 
of  the  plant. 

Sir  a.  Cripps  agreed  that  the  statiBticfl  ought  to  be,  and  wonld 
be,  supplied  to  the  Postmaeter-General.  It  woald  shorten  the  croas- 
eirmination  and  save  time. 

In  reply  to  Sib  J.  Simon,  witness  said  that  the  probability  of 
the  company's  undertaking  being  acquired  by  the  Government  did 
not  give  the  plant  additional  life. 

The  croHS-examination  of  the  witness  was  concluded. 

Mr.  Buck.mastee  said  the  company  had  based  their  figures  of 
value  of  materials  on  the. average  prices  taken  over  a  period  of  years. 
The  investigation  of  that  part  of  the  claim  involved  inquiry  into 
the  prices  of  materials  during  each  year  of  the  period  taken.  They 
had  been  busily  engaged  in  an  endeavour  to  arrive  at  an  arrange- 
ment, and  he  was  glad  to  say,  as  far  as  tin,  lead  and  copper  were 
concerned,  they  had  been  able  to  agree  to  the  figures  aato  quantities, 
but  the  principle  upon  which  the  value  should  be  taken  would  have 
to  be  discu.jped.  He  hoped  the  parties  wonld  be  able  to  come  to  a 
similar  arrangement  with  regard  to  iron, 

Mr.  Justice  Lawrence  said  he  was  sure  it  would  be  found  to 
be  advantageous  if  the  process  could  be  continued. 

Mu.  Stanley  James  Goddabd,  chartered  accountant  and  an 
Associate  of  the  Institution  of  Electrical  Engineers,  was  then  called, 
and  said  that  from  1S92  to  1007  he  acted  as  chief  assistant  to  the 
general  manager  of  the  National  Telephone  Co.,  and  since  that 
date  he  had  been  general  superintendent  of  the  company.  He  had 
made  a  careful  investigation  of  the  books  of  the  company,  the  cost 
of  district  and  local  management  charges,  local  engineering  super- 
vision, way  leaves,  &c.  When  it  became  necessary  to  frame  the 
company's  claim,  special  investigations  had  to  be  made,  in  order  to 
arrive  at  the  figures  which  had  to  be  added  to  the  ordinary  plant 
cost  as  shown  by  the  company's  books.  The  investigations  in  sup- 
port of  the  company's  claim  started  in  July,  190'J,  and  had  con- 
tinued up  to  the  time  of  the  present  proceedings, 

{To  be  continued.) 


Nevfbebey  r.  Bristol  Tramways  &  Cabriage  Co..  Ltd. 

On  June  22nd,  at  the  Bristol  Assizes,  plaintiff  claimed  damages 
from  defendants  for  personal  injuries  sustained,  owing  to  the  trolley 
arm  having  slipped  off  the  wire  whilst  he  was  travelling  on  an 
electric  tramcar. 

According  to  the  Timf.'<  report,  it  was  alleged  that  the  arm  was 
pulled  down  with  a  rope  by  the  conductor,  broke  out  of  the  socket, 
and  fell  on  the  plaintiff. 

Counsel  for  the  defendants  said  it  would  be  a  serious  matter  for 
tramway  undertakings  everywhere  if  the  plaintiff  succeeded  in 
such  a  case.  Evidence  was  called  to  prove  that  the  trolley  arm 
had  broken  by  coming  into  contact  with  the  transverse  wires. 
Tramway  officials  from  Leeds,  Sheffield  and  elsewhere  gave  evidence 
that  the  trolley  was  perfect. 

The  jury  awarded  £1.")0  damages,  and  expressed  the  view  that 
the  defendants  knew  the  use  of  the  trolley  was  risky.  A  stay  of 
execution  was  granted. 


Damages  foe  a  Tramcab  Accident, 

At  a  trial  before  Mr.  Justice  Bankes  and  a  common  jury,  Miss  Jane 
Franks,  of  Crisp  Street,  Poplar,  was  awarded  £1.5  damages  against 
the  L.C.C.  in  respect  of  injuries  sustained  in  December  last,  alleged 
to  have  been  caused  through  a  tramcar  conductor  improperly 
starting  the  car  without  warning. 

His  Lordship  expressed  the  opinion  that  it  was  a  fit  case  for  the 
High  Court,  and  awarded  High  Court  costs. 


Sale  r.  Manchester  Corporation. 

At  the  Manchester  Police  Court  on  Monday,  Mr.  Brierley,  the  city 
stipendiary,  gave  his  decision  in  a  case  in  which  the  defendants 
were  summoned  for  havng  an  alleged  dangerous  and  defective 
tramline  at  the  comer  of  Upper  Lloyd  Street  and  Moss  Lane  East. 
The  case  had  been  adjourned  to  give  the  stipeiidiary  an  opportunity 
to  inspect  the  line.  The  summons  was  issued  at  the  instance  of 
Mr.  John  Sale,  greengrocer  and  fruiterer,  Emden  Street,  Moss  Side, 
for  whom  Mr.  Burgis  (instructed  by  Mr.  Lewis^  appeared.  Mr. 
Burgis  stated  that  the  complaint  arose  owing  to  the  condition  of 
one  of  the  inside  rails  on  the  curve  at  the  corner  of  Upper  Lloyd 
Street  and  Moss  Lane  East.  The  allegation  was  that  the  groove  of 
the  line  was  '.  in.  wider  than  was  required  by  the  Board  of  Trade, 
with  the  result  that  the  wheels  of  bicycles  and  vehicles  were  likely 
to  enter  it.  Another  danger  was  that  the  "lip"  side  of  the  rail 
was  higher  by  I  in.  than  the  "  tread  "  side.  These  defects  rendered 
the  road  unsafe  for  traffic  at  this  point,  and  had  actually  caused 
a  number  of  accidents,  though  none  of  a  fatal  character. 

Mr.  Sutton,  who  represented  the  Corporation,  denied  that  the 
line  was  dangerous, 

Mr.  Brierley,  in  giving  his  decision,  said  the  complainant  had 
to  prove  that  there  was  some  substantial  danger  to  the  ordinary 
traffic  in  the  present  state  of  the  rail,  over  and  above  any  element 
of  risk  that  might  be  necessarily  incidental  to  the  laying  of  tram- 
way rails  in  the  city.  He  said  he  had  inspected  the  groove  in 
question  and  also  other  grooves  in  the  same  quarter  of  the  town, 
and  he  had  come  to  the  conclusion  that  this  curve  was  dangerous 
to  the  ordinary  traffic,  and  therefore  he  was  bound  to  convict. 
There  must  be  a  penalty  of  £5.  The  complainant  was  entitled  to 
reasonable  costs  of  his  summons. 
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Mr.  Bt'Rtas  pointed  out  that  when  the  oase  should  first  have 
come  before  the  Court  the  defendants  asked  for  an  adjournment 
after  complainant  had  grot  all  his  witnesses  present— some  comintr 
from  London.  On  that  occasion  it  was  agreed  that  the  question 
of  costs  should  be  considered  after  the  decision. 

The  Stipendiary  allowed  30  guineas  costs  for  the  two  days. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Witton-Kramer  B.C.  Portable  Drills. 

In  these  machines,  which  are  of  the  self-contained  type,  the 
motor  is  fitted  with  two  aluminium  end  shields,  the  top  shield 
enclosing  the  brush  gear,  and  carrying  the  feed  screw  of  the  breast- 
plate, while  the  bottom  shield  forms  the  gear  case  and  the  bearing 
for  the  drill  spindle.  The  motor  is  series- wound,  so  that  the  speed 
at  which  the  drill  rotates  can  be  controlled  by  the  operator,  by 
varying  the  amount  of  feed  pressure  exerted  ;  the  heavier  the 
pressure  the  slower  the  speed,  and  therefore  it  is  possible  to  adjust 
the  speed  to  suit  the  material  to  be  drilled,  without  the  aid  of 
mechanical  devices. 

The  tools  are  standardised  in  two  sizes,  the  small  machine,  which 
is  illustrated  below,  being  used  either  as  a  breast  drill,  or,  when 
desired,  as  a  feed-screw  drill,  and  being  capable  of  drilling  holes 
f  in.  in  diameter  into  steel  by  breast  pressure,  or  |  in.  diameter  into 
steel  with  feed  screw.     The  drilling  speed  is  300  b.p.m.,  and  the 


Witton-Kramer  Electric  Drill. 


weight  of  the  tool  complete  is  28  lb.  With  a  machine  of  this  type 
it  is  possible  to  drill  holes  of  f  in.  diameter  through  If  in.  mild 
steel  with  a  feed  screw  in  25  minutes.  The  larger  machine  is 
capable  of  drilling  holes  up  to  1 2  in.  diameter  into  cast-iron,  or 
H  in.  into  steel,  at  a  speed  of  125  r.p.m.,  and  the  weight  complete 
is  60  lb.  It  is  provided  with  a  telescopic  feed  screw,  and  both 
machines  have  Morse  taper  sockets  in  the  drill  spindle.  With  the 
larger  tool  it  is  possible  to  drill  holes  of  li  in.  diameter  into  2^  in. 
cast-iron  in  1  minute  35  secondv",  this  being  the  average  time  of 
drilliner  38  holes. 

Special  attention  has  been  paid  to  the  solidity  and  reliability 
of  all  working  parts,  which,  whilst  increasing  the  weight  slightly, 
gives  undoubted  advantages  through  the  increase  in  life  and 
freedom  from  breakdown. 

These  drills  are  made  by  the  Witton-Kramer  Tool  &  Hoist  Co.,  for 
whom  the  General  Electric  Co.,  Ltd.,  are  the  sole  selling  agents. 

Tacht-Ligliting  Accumulators. 

Messrs.  Pritchetts  &  Gold,  Ltd.,  of  58,  Victoria  Street,  S.W., 
have  brought  out  a  new  pattern  of  yacht-lighting  cell,  in  which 
the  positive  plates  are  of  the  standard  P.  &  G.  Plante  formed  type, 
and  the  negatives  of  the  modern  box-grid  or  cage  pattern,  contained 
in  teak  boxes  with  l*ad  linings  :  the  weight  is  Irw  in  proportion  to 
the  capacity,  reliability  and  durability  of  the  cell.  As  an  instance, 
the  Pritchett  Y  C  11-plate  accumulator,  giving  an  output  of 
50  amperes  for  seven  hours,  weighs  138  lb.  per  cell,  and  only 
occupies  a  space  of  Hi  in.  x  '.)J  in.  x  1!)J  in.  high  overall.  The 
cells  generally  follow  the  design  of  the  Pritchett  train-lighting 
accumulator,  which  is  extensively  used  on  railway  systems  in 
Great  Britain  and  other  countries,  and  has  proved  itself  capable  of 
witVistandinir  rough  treatment. 

These  accumulators  can  be  supplied  fitted  either  with  bolted  lids 
and  india-rubber  joint  rings,  o'  with  Messrs.  Pritchetts  it  Gold's 
patent  double  lids,  which  do  away  with  the  necessity  of  bolts  and 
joint  rings.  If  desired,  the  cells  can  also  be  provided  with  a  float, 
which  will  indicate  the  level  of  the  electrolyte. 


NEW    PATENTS    APPLIED    FOR.    1912. 

(NOT    YET    PUBUBHBD.) 

cunivilud  ezpreBBly  for  this  Jonrnal  by  Messrs.  W.  P.  Thompsom  ft  Oo,, 
Bleotrloal  Patent  Agents,  286,  High  Holborn,  London,  W.O,,  and  at 
Mverpool  and  Bradford,  (o  whom  all  inquiries  should  be  addressed. 


13,6£2,    "Unspillable  electric  accumulator  cells."    W.Thomson.    June  10th. 

l.S,534.  "  Portable  electric  battery  lamps."  K.  R.  Smith.  (Divided  appli- 
cation on  13,7£8.  December  8th,  1911.)    June  10th.     (Complete.) 

13,590.  "  Means  for  supplying  current  to  electric  railways  and  the  like." 
N.  Mazen  and  P.  Lagroix.  (Convention  date,  June  lOlh,  1911,  France.) 
June  10th.     (Complete.) 

13,599.  "  Receiving  apparatus  for  electric  telegraphs."  W,  J.  Lyons, 
June  10th. 

13,645.    "  Gearing  electric  tramway  and    railway    motors    and   the   like." 
W.  H.  Turner  and  W.  H.  Isherwood",    June  llth. 
13,669.    "Switch  clutch."    J.  Kieren.    June  llth.    (Complete.) 

13.679.  "Searchlights."    L.  Paequalini.    June  llth.    (Complete.) 

13.680.  "  Electric  searchlights."    L.  Pasqualini.    June  llth.    (Complete.) 
13,695.    "Contact    fingers  for    electric  controlleis  or  the   like."      A.    H, 

Salisburt-Dyer.    June  llth. 

13,737.  "  Iron  or  steel  tubes  as  used  for  bedsteads,  conduits  for  electric  wires 
or  cables,  and  for  other  purposes."    A.  L.  F.  Carr.    June  12th. 

13,740.  "  Switches  for  multiple  unit  control  systems."  P.  S,  Turneb. 
June  12th. 

13,746.    "  Apparatus  for  electro-plating."    G.  P.  M.  Lee.    June  12th. 
"  Apparatus  for  electro-plating."    G.  P.  M.  Lee.     June  12th. 
"  Electric  railways  and  the.  like."    A.  de  Verb  Maclean.    June  12th, 
"  Manufacture  of  metallic  filaments  for  incandescent  lamps."    E.  R, 
June  12th. 
"Telephones  and  other  apparatus  embodying  exposed  diaphragms.'' 
E.  A.  Graham.    June  12th.    (Complete.) 

13,771.  "Direct-current  dynamo-electric  machinery."  W.  G.  Prance.  June 
12th. 

13.780.  "  Power  transmission  system  for  driving  a  dynamo  whose  electrical 
energy  is  subsequently  utilised  for  the  electric  propulsion  of  motor  vehicles, 
boats,  airships,  or  the  like."    P.  Marino.    June  12th.    (Complete.) 

13.781.  "  Electric  starting  switches."    J.  M.  Sanchez.     June  12th. 
"  Machines  for  making  incandescent  lamp  boxes."  British  Thomson- 
Co.,  Ltd.    (Allgemeine  Elektricitats  Gesellschaft,  Germany.)    June 


13,747. 
13,763. 
13,767. 
Grote. 
13,768. 


13,788. 
Houston 
12th. 

13,796. 


L.   Fbenot. 


C.  H.  Mebz 


"  Combination  electric   lamp  bulb  and  dififuser."    E. 
June  12th.     (Complete.) 

13,801.    "  Conductor  rails  for  electric  railways  and  the  like." 
and  S.  G.  Redman.    (Addition  to  11,347/08  )    June  12th. 

13,804.  "  Swivel  joint,  particularly  applicable  to  electric  lamp  and  other 
similar  supports."     J.  Gourdon.    June  12th.     (Complete.) 

13,807.  "  Method  of,  and  apparatus  for,  telephonically  ordering  cabs,  mes- 
sengers and  the  like."  A.  Uinzpeter.  (Convention  date,  June  12th,  1911, 
Germany.)    June  12th.    (Complete.) 

13,826.    "Trolley  poles  for  electric  traction."    S.Oldham.    June  13th. 

13,843.     "  Thermo  electric  generators."     P.  Ferba.    June  13th. 

13.853.  "  Protecting  devices  for  telephone  apparatus  and  the  like." 
Siemens  &  Haiske  Akt.-Ges.  (Convention  date,  December  22nd,  1911,  Ger- 
many.)   June  13th.     (Complete.) 

13.854.  "  Means  for  indicating  faults  in  the  circuits  of  electrical  transmission 
systems."  Siemens  Bros  &  Co.,  Ltd.  (Siemens  &  Haiske  Akt.-Ges.,  Germany.) 
June  13th.     (Complete.) 

13,8E8.    "  Electric  relay  apparatus."    E,  O.  Molier.    June  13th. 

13,861.  "  Electric  heating  apparatus."  A.  F.  Berrv.  (Convention  date, 
December  28th,  1911,  Norway.)    June  13th.     (Complete.) 

13,865.    "  Construction  of  electric  ceiling  roses."    G.  Mabkt.    June  13th." 

13,906.     "  Electric  water-heating  apparatus."     E.  M.  T.  Boddam.    June  15th. 

13,942.  "  Electric  heating  elements."  Electric  and  Ordnance  Accessories 
Co.,  Ltd.,  J.  D.  Morrison  and  L.  H.  Davies.    June  15th. 

13,945.    "  Connecting  electric  lamps."    H.  P.  L.  Steventon.    June  15th. 

13.962.  "Electric  resistances  or  dimmers  for  use  in  governing  the  flow  of 
current  through  incandescent  lamps."     E.  T.  Middlemiss.    June  15th. 

13.963.  "  Intercommi^icating  telephone  systems."  Automatic  Telephone 
Manufacturing  Co,,  Ltd.,  Wm.  Aitken,  H.  Cooper  and  C.  Remington. 
June  15th. 

13.970.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    (Automatic  Electric  Co.,  United  States.)    June  15th.    (Complete.) 

13.971.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    (Automatic  Electric  Co.,  United  States.)    June  15th.    (Complete.) 

13.972.  "  Signalling  systems."  Automatic  Telephone  Manufacturing  Co.. 
Lid.    (Automatic  E.ectric  Co.,  United  States.)    June  15th.     (Complete.) 

13.973.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    (Automatic  E'ectric  Co.,  United  States.)    June  15th.    (Complete.) 

18.974.  "Telephone  systems."  Automatic  Telephone  Manufacturing 
Co.,  Ltd.    (Automatic  Electric  Co.,  United  States.)    June  IStb.      (Complete.) 

13.975.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.     (Automatic  Electric  Co.,  United  States.)    June  15th.     (Complete.) 

13.988.  "Electrodes."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)    June  15th. 

13.989.  "  Controlling  plurality  of  apparatus  by  means  of  Hertzian  waves." 
T.  E.  R.  Phillips.    June  15th. 

13,997.  "  Dash-pot  devices  applicable  to  electric  circuit-breakers  and  other 
apparatus."    W.  A.  Harrimak  and  A.  Reyrolle  &  Co.,  Ltd.     June  16th. 

14,015.       Wireless  telegraphy."    W.  Dubilier.    June  15th. 

14,026.  "Route  indii'ators  for  tramcars  and  the  like."  R.  R.  Grekhe. 
June  15th. 


PUBLlSl 


^"f.lD    SPECIFICATIONS. 

idii 
Copies   of   any  of   the   Bp^h^catlotts   In   the  following   list  maybe  obtained 
of   Messrs.  W.   P.   Thompson  A   Co.,   286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  pott  free,  9d.  (in  stamps). 


1911. 

IS.    F.  J.  Walton. 

11,699. 

May  iSth.    (No- 

us.     0.   Rennert. 

1?,485. 

May  23Td.    (May 

Electrical  Switching  Apparatus. 

vember  15th,  1911.) 
Automatic  Electric  Pire-Alarms. 

23rd,  1910.) 
Electrical  Heating  Appara'  a;\    W.  P.  Perry.    12,923.    May  80th. 
Means  fob  Varmno  the  Ind  I,  ^ance  of  Electric  CiBcurrs.    Q.  Echitferstein. 

12,978.     May  30th.     (May  ll  \  1910.) 
Electrical  Contacts.    Ansctt  (  &  Co.    16,440.    July  17th.    (November  26th. 

1910.) 


/ 


4 

f 


Special  Sunpi^ „^. 


— ^""^^XP'CAL  REVIEW."  June  28th,  1912 


"ELECTRICAL  REVIEW"  LIST  OF  ELECTRICITY  SUP 


and  n.P.     No.  and  h.p.     Total  con-     Increase 

of  priTale         01  tinclion      nsctioua  of      daring 

motors.  all  kinds.  jrear. 


Price  chareed  per 
unit,  ponce. 


I  Units  sold 
System  of  char^nnc.  1  "*"""«  '"^'t 
I  c«mploto 


roar. 


21  BARROW-IN-FURNESS 

22  BATH 

23  BATLEY 

24  BECKENHAM    .■ 

25  BEDFORD 

26  BELFAST 

27  BERWICK-UPON-TWEED 

28  BEXHIU-ON-SEA      • 

29  BEXLEY 

30  BIRKDAIE 

31  BIRKENHEAD    ■• 

32  BIRMINCHAK   •■       ■ 

33  BISPHAM-WITH-„^^^ 

34  BLACKBURN      ■         ■ 

35  BLACKPOOL      ■ 

36  BLAENAU-FESTINIOC 

37  blair  athoil 

id   rivth  &  cowpen.  & 
3*  ^"bedlinctonshire 

39    BOLTON  


•  0.  BONESS 


4,    BOOTIE 

4,    BOURNEMOUTH 

a3     BOURNEMOUTH, POOLE 
*  AND  CHRISTCHURCH 

44     BRADFORD 

45  BRAY       

46  BRECHIH 

47  BRIDGEND  &  DIST.   . . 

48  BRIDCWATER 

49  BRIDLINGTON 

50  BRICHOUSE 
St  BRIGHTON 

B2    BRISTOL 

53  BROMLEY iKENT) 

54  BROUCHTY  FERRY 

55  BUCKINGHAM  .. 

56  BUDE 


11.839  sw. 
(ex.  ir.) 
122  KW. . . 

88  KW. 

585  KW.  .. 

3,182  KW. 

301  KW. 

767.6  KW. 

49  KW. 

497  KW. 

996.4    KW. 

400  KW. 

2,316   KW. 

690  KW.  . . 

899,9  KW. 

80  KW. 

4,389.6  EW. 

600  KW. 

200  KW. 

2,769    KW. 

29  KW. 

838  KW.  . . 

508  KW... 

.. 

W76  KW. 

a,629KW. 

3,676  KW. 

618  KW. 

4,677  KW. 

707  KW, 

8,699  KW. 

428  KW. 

1,908  KW. 

1,956  KW. 

4,050  EW. 

1.808  KW. 

17,573  KW. 

2,026  KW. 

716  KW.  .. 

61  KW. 

1,700  KW. 

103  KW. 

1.167  KW. 
(approi.) 
1,1  ao    KW. 

167  KW. 

4,730  KW. 

E63  KW. 

28.002  KW. 
lex.  tr.) 

•• 

11.238  KW. 

679  KW. 

917  KW. 

340  EW. 

2,090  KW. 

14,834  EW. 

8% 

713  KW. 

4,231  KW. 

aio  KW. 

8,363  EW. 

7.0% 

18,305,  KW. 
ei.  tr. 
547  KW. 

9.744  KW. 
87  KW. 

Lg.6iAli.3i.  or4:  pb.lg-3A 
IJ;  pr.  2i  41;  tr.  .9077. 1.76(co.)t 
Lg.  6  lo  3 ;  pb.  Ig.  £B  Sa.  per  40- 

watt  lamp  -  pr.  2  u*  U 
Lg.  6  w.  aia.  to  35%  :  pb.  lg-  an 

£13  18a.p.ft.;pr.  aitoU 
Lg.  4  w,  dis. ;  pb.  lg.  3 :  pr-  IS  '■« 

i:  htg.  1;  tr.  1.2 
Lg.  6,  or  fixed  >ui.  cb.+ad.  pu.;  pr. 
3i:pb.lB  33/7(50c.p-I4P/3:100fl,p.' 
Lg.  6  &  4,  or  6(aro  3);  pl>.  lg. 

£2i  per  poet  p.a. ;  pr.  3  ft  2 
Lg.  4;    pb.  lg.24;    pr.  3  to  1  i 

htg.  2 
I«.  6i  A  4):  pr.&htg.  atoll 

with  disaoants 
Lg.  6;  pr.  1)        


Lg,  5  i  pr.  b1,  telle  and  oontraot 

Lg.  7  A  5 :  pr.  2   . . 

Lg.  3  lo  2i  (by  cont.  21. 2-rate.  1 ; 
pb.  Ig.  1.19  ;  pr.  IJ  to  0.6 ;  tr.  IJ  to  1 
Lg.  4  til  3  i  Dpi.  for  millB  (ch. 

44):  pr.  IJtog;  l>tg.  3 
Lg.34:  pb.  lg.2;    pr.  2  lo  IJ; 

tr.  1.25 
Lg.  7  A  2)  (44  max.  average] ; 

pr.l4 
Lg.  6  &  3  (2-rate) ;  pr.  2)  to  IJ 

Lg.  44 :  pb.  Ig.  1.99 ;  pr.  8}  to 

1 :  tr.  14 
Lg.  3J  w.  die.  to  25%  ;  pb.  lg.  1.66: 

pr.l4w.dis.to33i%;htg.li' 
Lg.  B  A  14.  or  34.  diH.  5%;  pr, 

14  A  sliding  Reale 
1,8.5*44:  pb.lg.41;  pr.3,2i, 

Lg.  :£12p,Kw.  p.a.  -<- 1  p.u.,  or  4^ 

4;»  pr.£8p.  KW.p.a.-t-l,  p.u.) 
Lg.  5 ;  pb.  tg.  aro  £24,  inc.  £6 : 

pr.  l\ 
Lg.  6  A  2 ;  ph.  lg.  arc  £16  ;  pr. 

8A1;  Ir.  14 
Lg.  5*  ;  pb.  Ig.  arc  £20  p.a. :  pr, 

3  A  14 
Lg.  54  w.  dU. ;  pb.  ]g.  contract ' 

pr.  1  to  0.8 
Lg.  6  4  IJ, or  84  (naln  3) ;  pb.Ig.  arc 

£15A£10p.ft,;pr.21tol' 
Lg.  6  *  3;  pb.  lg.  arc  £17  p,a.; 

pr.  4  &  14,  Dpi.  to  largo  uaem 
Lg.  7,  2  4  14 ;   pb.  Ig.  arc  £26, 

inc.  £14.14.6;  pr.  2< 
Lg.  6t ;  pb.  lg,  cbn.  fSJ,  N.  £41 

p.a. :  pr.  8  to  2(day),  or  6  4  a 
Lg.  44:pb.  Ig.,pr.  A  tr  2 

Lg.  6. 8  A 14,  or  4  ;  pb.lg.  ore  £21, 
ine.£3ip.ii,;  pr.l4tol;  tr. 0.903 
Lg.4to3(epl.2}lo2);  pr.  1.35 

to  0.7  ;  tr.  14  to  1 
Lg.  5  w.  diB. :  pb.  Ig.  £2  10b,  p.a. 

per  pillar  (1,'J60  lira.) ;  pr.  2 
Lg.  6  &  8  (1  hr.)  or  4;  pb.lg. 

1,8:  pr.  14  lo0.46;  tr.  1.3 
Lg.  6  4  3.  nr  44  ;  pb,  lg.  8  4  2*: 
pr.  841(htg.  1);  tr.  3tol( 
Lg.  4;  pr.  4;  tr.  I4  A  1 

Lg.  6/-  4  6/-  per  lamp,  64  watta ; 

pb.  lg.  free 
Lg.  4;  pr.  24  tol} 

Lg.844  l.or84le«BlO%;  pr.3 
to  1,  IcsH  10  per  cenL  ;  tr.  1,1 
Lg.  6  with  dut,  4  spl. ;  pb.  |(., 
contract;  pr.  24 

Lg.  fl  4  14,  or  8i  :  pb.  Ig.  2 ;  pr. 
"■-'■  tr.  14tof 


2(ol: 
Pb.  Ig.  2 


626.7   KW.    I18.7  KW  . 

685  KW. 

800  EW. 

1,116  KW. 

367  KW. 

11,600  KW. 

(M.  tr.) 
17,604  SW. 

3,944  SW. 

606  KW. 


347  KW. 
945  EW. 


Lg.  7  4  84,  or  64  ;  pr.  2  A  24  ; 
tr.lg 
Lg.  4  w.  dif  ,t :  pb,  Ig.  arc  £121 ; 
pr.  3  to  j:  htg.  2  to  1 ;  tr.  m^inU 

Lg.   I!   A  34;  fb.   tg..   arc  £15. 

Lg.  6  4  V,  or  ski  pt.  Ig.  £4<» 
p.a. ;  pr.  4  4  K,  or  24 

I«.  4i  to  4  (24% dis.);  pb.lg. 
2i;pr.l4;htg.2i 

Lg.742,or44  lo4;  pr.34l. 
or  3 

Lg.  5  to  34  :  pb.  lg.  arc  £16,  inc. 

AN.  £4;pr.2toli:  htg.  2  to  1 

1^.6;  pr.4  tol;  htg.  14 

Lg.  4  4  8,  or  6  4  2 :  pb.  lg.  U  : 

pr.  1  •  tr.  1.2  „, 

Lg.  44  w.die.  to  30'ii:  pb.  lg-  are  £21, 

£14i  per  lp.p.a.;  pr.  14  w.diB-W  *^* 

Lg:f4  4,or6lpr.441.Mai; 

balk  BOpptf  2 
Lg.  54:  pb.  Ig.  24 :  pr-  8 


Mfti.dom,.  flat  rale, 

cont.  A  special 
Flat  rate,  hI.  scale 


Flat  mto  with  dis- 
counts 

Fist  rate  and  con- 
tract 

Mar.  demand  and 
flat  rate 

Flat  rate    . , 

Flat  rate  4 

I! tiding  scale 
Flat  rale,  contract 

and  special 
Flat    rate,    sliding 

scale  Aeontrict 
Flat  rate  with  din. 

SI.  scale,  3-ratc,  eon. 

w.  diii,.  t.  smtob 
F^atrate.  si,  scale, 

cont.  4  special 
Flat  rale  &  sliding 

scale 
Max.  demand  and 

flat  rate 
Lg,  flnt  rate  A  3- 
rale  m(r.,  pr.  si,  se. 
Flat  rate  A  nlidini; 

scain 
Sliding  scale  with 

difijdunlfl 
Max.  dcm„  flat  Mtu 
A  si.  scale  with  dis. 
Flat  rate  w.  din.,  2- 
rnlenilr,,  A  special 

Mai,deDi.,  flat. si.  hi). 
3-ratei  cont.  4  spl. 
Flat  rate,  3 -rate 
rotf,,4conl..w.^i«. 
Mai.demandA  flat 

Flat  rata    . . 

Plat  rate,3-rate  mtr. 
\r,dis,,  Aspl,  torpr. 
Max.denian'lAflat 

M'ii,dcra„(latraU, 

2-ratoffltr- AcJint. 
Mat.  demand  A  flat 


Flat  rate    . . 

Mai.  iem..  flat,  si. 
scale,  S-rato  A  cont. 
Flat     rate    with 
discount 

Flat  rote    .. 

Mai.dom,,ftatir.dtii. 
il.  scl..2-rate  4 1.  sw. 
Mm.  dem..fiatreto 
And  Hllding  scale 
Flat  rate  A  contract 


6,170,431 
73,271 
160,391 

3,816,513 
177.471 
234,771 
116,609 

470,886 
673,440 
111,077 

2.838,295 
448,694 

1,456.394 

416,03? 
1911 
176,077 

769,089 
1.191.470 
1,716,215 

221,069 

1,404,323 

1,735,1116 

964,210 

011,840 

1,935,178 

15,031,964 

280.004 

686,590 

663,657 

89,246 

4,881,909 

39.070,976 

4,801,986 
8,936,308 


Flatrat«,«l.Male4 

contract 
Mai.  demand  A  flat 

rale 
Flat      rale      1 

cuntraci 

Mai.  demand,  flat 
rato.cont.A  spcl. 
Flat  ratt    . . 

Mai.deui..flal.w.d., 
2- rat*,  cont.  A  Hpl, 

Flat  rale,  raax-deui,, 
st.  icalvA  tlmeaw. 

Mai.  deiii-p  Hat  rate 

i    C-Jill. 

Mai.  detn.,flat  rate, 

3-rat«  A  cont. 
Flatral*     . . 

Max.     demand     & 

Hat  rate 
Flat  rate  A  sliding 

Flat  rate    . . 

Mai.  dero.,  flat  rat) 

Uai.dem.,flatrat«ii 
dia.,2'ratc.  special 
Max.  demand,  flat 

rate  4  2-r.  mtr. 
Flat  rate  w.  dia.   . . 


Lg.  7  w.  dis. ;  pb. 
Lg.  B ;  pr.  2 


f.  contract . 


8.079,851 

1,831,688 

a.078.816 

32.108,000 

lapproi.) 

Iti5,000 

188^865 

851,!n6 

107.592 

446,773 

10.620.646 
10,458.916 


Lg.  A  tr.  sin.  Supply  cxt«nde<t  into  two  counties,    *Also  ) 

J.o.,lg.230v.,  pr.400y.    (Htg.l.    Data  lo  Mar.  81, 1012 

Sapply  commenced  Juno,  1910.    Dalit  to  Mar.  31,  1912  2 

DBtotoDec.31,1911 3 


Lt.  A  tr.    'Tr.  560  v.     Ext,  In  progress,  two  760  Kw.    4 

6.600v.    3-pli,  gnH-drivon  sots.    DntA  to  Mar.  81, 1012 
•To  Doo.  81, 1011.    Daw  to  Apl.  80,  1013 B 


DatatoMar,  31,  1900 

Snction-Oas  Plant.     Data  to  May  16, 1911 

•C.    W.    Fnicwoatlior  (Mgr.l.      Cons.    engm.    Mctx  . 

MoLcllan.     DatA  lo  Dec.  81,  1011 
Delta  lo  Deo.  31, 1911 


Data  to  Dec.  81, 1011 


B 
7 
8 
9 
10 

'Diuflol  F.ngino  and  mains  oitenslons  In  hand.     Data    1| 

to  One.  31, 1011 
Lighting  and  traction.    Energy  Bnppliod  to  (our  train-    12 

way  undorlaklngn.    Data  to  Mar.  25,  1910 
•Supply  in  bulk  at   7.000  v.  A.c.   from  South  Lanca.    13 

TramtrnyH  Co.,  Lt<l.    Data  to  Mar.  31,  1013 
Lighting  and  traction.     *'rrAotlon  600  v.     Data  I«  May    lA 

I.S1911 
Data  to  Mar.  81, 1919 16 

Data  to  Miir.  81,  1010 1Q 

Lighting  and  traolloii 17 

Data  to  March  81, 1013.    'Also  10%  p.a.  on  rnto.  Tn.,  Aid.     18 
p.u.  (lg.),  or  Id,  winter  A  41I.  summer  (lg.  4  ho.  or  okg). 
Pftto  to  Mar.  81,  1913 ■ .     19 

DatatoMar.  81,1900 Jfl 


Lighting  and  traction,     'rh.  lg.  arc  £174,  IhP'  ^8,  £^1. 

ond  £2.     f'rr,2  to  IJ.     Data  Ut  Mar.  81,  1012 
Supply  by  company  lBOO-7.     Data  to  Morob  81 ,  1013     . . 

Lighting  and  traction.     Data  to  Mar.  81,  1913     . . 

fltllngi  rontalH.     Data  bi 


*Froo  wiring  6d.  per  unit  plui 

Mar.  81,  1009 
DatatoUar.  81, 1011  .. 


Lg.  A  traction.    S-phaHo  BO—  to  nuliHtnn.  at  0,000 
Data  to  March  81, 1913.     'Tromways  upld.  at  cost 
Data  to  Dm.  81,1911 27 

•Prepl.  metont  M.  per  nnlt.     Data  to  March  31,  loia    , ,     28 

Tr.  Mtn.  giving  bulk  supply  for  lg.    'Also  £5.187  Hiwnt  iin     29 

pr.  stn,     ILcNH  24%— 14  days.     Data  to  Mar,  81,  1909 
Lighting  and  tracLion.     Data  lo  Mar.  SI,  1912  ■•30 

Lg.  4  tr.  KIcc.  Comm.  took  over  tlio  tramway  gen.  31 
stations  from  Kov.  10,  1010.     Data  to  Mar.  31,  1919 

Lighting  and  traction,  DaU  to  Mar.  81, 1010.  •Phreo  32 
ph.,  SB*  at  6,000  v,  to  subslnH,  and  Ui  largo  consuniont 

Station  opened  March,  1913 33 


ind  tr.     'Traction.  MM  v.  r 


DatatoMar.  26, 1912    34 


Lg.  and  tr.    'Cannot  he  stated  at  present,  owing  to  gonl. 

adoption  of  mtl.  fll.  lampt.     Data  lo  Mar.  31,  1012 
LluhUng  A  traction.     Water  power.     Data  to  Doc.  81 

1011 
Water-power 


'Also  Htand-by  supply  ^  160  n.P,    Data  to  May  16,  I910    40 


Lighting  and  tmctloa. 
DatatoMar.  81,1013 


U.  8,800  T.     'Traction  600  y.     41 


DatatoMar.  81,1013 
PubllR  lighting  A  traction  station  (034%  of  output  for    42 
traction.)    'KUtion  plant  and  calilw 


Flat  r 


L-  With  dis 


.,_^, ,      plant  and  c 

Lighting  and  traction.    •AI«.4tW« 

680  V,  IJ.C.  Data  to  Diwcmlier  1)1£' 
Lg.Atr.Lamp.tr«o(onop,»Oa.t,  • 
o  BulwlnM.  Tf.  MO  B.C.  (Also  7(1.  4  If 
Dl-lrlct  resid-'otlat.  no  IndiiHtrlcH,- 

l.>ad,     DaUto.MarutiIll,  1012      _ 
•F.  HarrlU  1U1U.  KngUwor  A  UaV 

81, 1911 
DaU  to  hUr.  81, 1011 


knd  traction    43 


t«t<>81/a/l3 
\\\    power 


.';    «4 


45 


.tA  to  Deo.    48 
47 
..       ..    4> 
..    49 
..       ..50 


D.U  to  Dec.  al,  1903 

RitcnBlons  in  hand.    Dil*  to  M.r.  31, 1913 

Gm  pow*'.    Pat*  to  Mar.  31. 1813 

'Tran.mU.lon  only.     IJa'a  lo    5| 

DaU  to  Mar.  35. 1913    52 

63 


LlRlitlni;  ana  traction. 

M.rcli  81, 1913 
■AIiH)  SO-',  Spiffs,  at  310  Toll. 


M  KW.  balk  anpply  to  Cblalcliurat  at  3.000  toIU  D.c. 
Data  to  Dec.  81, 1909 

DaU  to  Mar  15,  HH "4 

Partgaapoircr.     DaU  to  Dec.  81, 1911 6S 

S8 

S7 


_L 


233   LIIIC:ui 

534  LIYEBPIJOl 

236  LLANOILO 

236  ILAKDRINDOD    WEUS 

237  LUmoUONO     .. 

238  LUNCOLLEK    .. 

239  ILANRWST   AKO        „ 

TREFOIW 

240  BAnEHSEH     •■ 

241  BERMONDSEV    - 

242  CHELSEA 

243  CinOFLONIION 

244  FINSSm 

245  FUIHAM 

246  MEENWICH.  LEWISHAM 

PEKCEtDOENHM* 

247  HACKNEV 

248  HAMMERSMITH 

249  HAKPSTEAO    •. 

250  ISLINGTON      .. 

251  KENSINCTON    .. 

252  KEHSIHCTONiH.  OF 

HICK  3TREETI 

2B4  KENSINC™    AND^,^ 

255  WMBETH 

^"  ^""""".EfrMINSTE. 

257  MARYLEBOKE  .  ■        ..IK 


259   POPLAR 

"""■nUlHSTERl' 

261  ST.  PANCIAS  . .        . .     1 

262  SHOBEOITCN    ..        ..     ! 

263  SMITHFIELJ^^^^^^        i 

264  SOBTHWAK    ■■        ..     £ 

265  STEPRtt        ■■        ..     S 

266  STOKE  NEWINCTOM    .. 

267  WANDSWOIIH-.        .. 

268  VfESIHIHS"" 

269  *EST«IIISn"  J^  ST 

272  LOKOOHll""    ■ 

273  LOHCEATll    ■• 

274  LONCEATOI    ■• 

276  LOHCTON       ••        .. 

275  lOUCHBOl*"' 

277  lOWWSJLli 

278  LUDLOW 

279  LUTON     .. 

280  LYME  REGIS 

281  LYMINCTON 

282  lYNTON  4  Lml*" 

283  HACROOM 

"4  MAIDENHEAD  i^, 

286  MAIOSTOHt  "* 

286  MALTONiHO* 

287  MALVERN 

288  MANCHESTER 

289  Mlucc. . 


St 
Co 

W 

Ce 

] 

trh 

Wi 
Lo 

H. 

1 
L*. 

< 

su 

Lo 


Price  6d.;  post  free,  7d.    Mounted  on  Linen,  2/-;  post  free,  2/3. 


COPYRIGHT 


SUPPLY  WORKS  OF  THE  UNITED  KINGDOM. 


Supjilj'  Autli'irity, 


233  LINCOLN  ■• 

234  LIVERPOOL 

235  LLANOILO 


:  Lincoln  CorporoUon  . . 
'  Llterpool  Corporation 
Llandilo      Urb»n       DlBtrict 


236    lUKOBINDOD    WiCLS    "■■*;°S  p^'c^.'S' 


237  UANDUDNO 

238  ILANCOLIEH 

239  LLAHRWST    AW,,,^ 
210  BAnERSIA 

241  BERM0KD3EY 

242  CHELSEA 

243  CITY  OF  LONDON 

244  FIN3BURY 


0 
0 


Llnndadno     Urban     District 

Conncil 
LtBugollen  A  DiBtriet  Electric 

Light  and  Power  Co.,  Lid. 
Llanrwat    Electricity    Supply 

Co.,  Lid. 
BatterscA  Borougb  Council  . . 

Btrraondsey  Borough  Conncll 


Chelsea     Electricity    Supply 

Co.,  Ltd. 
City     ot      London    El (w trio 

LiKhtin(!Co.,Ltd. 
CoDnty  ot    London  Electric 

Supply  Co.,  Ltd. 
246     FULHAM Falham  Borough  Council     .. 


246  GREENWICH.  LEWISHAM 

PENCE  &  SYOtHHAM- 

247  HACKNEY 

24S  HAMMERSMITH 

249  HAMPSTEAD      ■ 

260  ISLINCTON 

261  KENSINGTON 


Sonlh  MctropollUn  Electric 

I-iBhl*  Power  Co.,  Ltd. 
lUclmi'y  iloroagh Council    . . 

UaTnTuenmith  Borough  Coancll 

:  nampBt«a6  Corporation 

t-lingtonBoroDBh  Council  .. 

Ummpu^n    and    Kcneinj^n 

ElFdripity  Supply  Co.,  Ltd. 
Niittinit  Hill  Ek-ctrio  Lighting 
Co.,  Ltd. 

KcnHington  A  Knight§bridge 
Eltctric  Liubling  Co.,  Ltd. 

Jt.Ctec.ot  R.  AKnightsbridge 
A  NnillogBill  E.  L.  Con. 

S>iuili  I^ndon  Electric  Sup- 
ply Co.,  Lt.1. 

J^iidon  Klcolrio  Supply  Cor- 
poration Ltd. 

Marylolune  Borough  Connoll 


^fiS    KENSINGTON  AND 
ISIMCTO"     '"" 

265  LAMBETH 

266  LONDON^^ 
257    MARYLEBOHE' 

268  MlOLOHOl 

269  POPLAR 

260     ST.  JAMES'    ,, HLJaraca  APallMftll  Blectrio 

.yi.STMIHmR  >lghtCo„LUI, 


261  ST.  PAHCRAS 

262  SHOBEDITCH 

263  SMITHFIELO^ 

264  SOUTHWARK 

265  STEPNEY 

266  STOKE  NEWINCTOH 

267  WANDSWORTH.. 

268  WESTMINSTER 


St,  I'luicrtiH  Borough  Coonctl 

Shoredltch  Boroagh  Council 

uaovf.       S-'illhfleld    Markets  Electric 
MARllTS  Supply  Co.,  Ltd. 

Si.ulliwark  Corporation 

Slepney  Borough  Council     . , 

Stoke  Nowington  Corporation 

County   of    I^ondon    Electric 

Supply  Co.,  Ltd. 
Westmlnitor  Electric  Supply 
-..lueTrD  1  «*      .  "'oT^'ratlon,  Ltd. 

269  WESTMINSTtHl  ST.     "ontral  Eleoltic  Supply  Co. 

270  WESTMINSTEf.),,'      ■■"• 


Ltd. 

CliatlnR  CroM,  Weal  End  * 
ytlj  Electricity  Supply  Co. 
Wiioimcli  Corporation 

l^iiiJondorry  Corporation     . . 

Harrington  Elutrie  Light  Co., 

Ltd. 
Long  Eaton    Urban  Diatiiet  1 

Council 
Hloke-on-Tr«nt  CorpoT»tioi 

Loug1iborou({l)  Corporation 
LawDHtoIl  Corporatlan 
'  Ludlow   Electric    Light    Co., 
Ltd. 
Luton  Corporation 


BORN&Pl'TOF  . 
2„    ^O&A 

272  LONOONDEBIIY 

273  LOHC  EATON 

274  LONC  EATON 

275  LONCTON 
2111    LOUCHBOBOUli" 
2TI    IOWEMU^^ 

279  LUTOK 

280  L»MEISC|J  ., 
281  LTMIKCTON      .  .--      . 

285    IVUTn.,  ..TU      LTHioo  «  Lynmonth  Elc«Uio 

283  HMU,/  .     M«~."1'I<""=I-«1"<^-- 

MnidciilK*d  Corpor»Uon      . 
MnidBlone  CorporaUoo 


1887 
1900 
1B99 
1B85 
•1887 
1687 
1900 


Pressure 
Of    (.upply, 

TOltfl. 


A.B.EolmeslCoD. 
A.  Clough  (Res.) 
T.  Dnwen 

J.  Brovn 

H.  Morton 

E.  Brenincr 

Smith 
J.  H.  TftrgetC   . . 

F.  A.  Bond 

W.  E.  J.  Heenun 

Percy  Still 

F.  Bailey 

C.  P.  Sparks     . . 

Arthur  J.  Fuller 

H.  W.  Bowilen 
iMiui.  Dir.  diEng.J 
L.    L.    Robinson 

O.  G.  Bell 

a.  H.  Cottara  . . 

Albert  Gay 

R.  S.  Domie     .. 

(Gen.  Miui.) 
Geo.  Schultz     . . 


H.  W.  Miller  and 

G.  Schultz 
H.  W,  Spront  . . 

G.  W.  Partridge 

A.  Hugh  Seabrook 
(Gen.  Man.) 
J.  S.  Htfthlield 
(Eng.  and  Man.) 
J.  H.  Bowden   . . 

S.  T.  Dobson    .. 

S.  W.Baynes  .. 

C.  Ke\Tton 

Rnaeell 
E.  DowliDg 

D.  M,  Kinghom 
W.  C.  P.  Tapper 


230£460 
220  £440 


230&4G0 
240  £480 
200  £400 


Total 
capacity 
of  plant 


a.G. 


240  &  480 
110  &  220 


C.  P.  SparkB  . . 

Sir  A.  B.  W. 

Kennedy 

SirA.B.W.Ken'dy 

8.  T.  Dobaon' 

H.  W.  Kingston 

I  a.  w.  rmu    .. 

,  V.  Macrory  . . 

1  W.  B.  Smith     . . 
I  F.  Wonttll 


200  ft  400 

6,250 

220 

105&2IOA.C. 

380A4QO  D.C. 

240  ft  4B0 

100ft  200 

230  ft  460 

110  ft  220 

110,  220  ft 

440 
240  ft  4B0 

100  ft  200 

220  ft  440 

240  ft  480 

240  «  480 

aOS  It  410 

200  ft  400 

6,D0D 

100,200  ft 

400* 
210  ft  4ao> 

220  ft  440 

lis 


Lyme  Regi*  F.lcetric  Light  ft 

Power  Co..  Ltd. 
LyminRton  Electric  Light  ft 

Power  Co.,  Ltd. 


28S   NAIOstukDI 


fsTBICT 

"»  "aitohhobton 

"'  "AlVEBi 
"»  ««HKE8T[|,    . 
»'  "WlREu,      . 


Sortherii  Counlie*  Electricity 

Supply  Co..  Ltd. 
M«Uen.       l-rbwi       l>«ln« 

Council 
yftnelK*ter  CorporMion       . . 

UftnaOtJ^  Corporation 


1901 

C.  H.  ItMoan  . . 

1904 

W.  a.  Allen 

IMl 

O.  A.  BruM 

1907 
1901 

Edirarda  and 

ArojBBong 
W.H.Cooke    .. 

1003 

F.  Cheahir«      . . 

1900 

C.  L.  Dolman  . . 

IWO 

P.    T.  Kimmins 

1890 

D.  E.  UeDoonell 

190i 

C.  0.  Milton    . . 

1901 

E.E.HoadI«y.. 

1004 
1904 
18B3 

A.  E.Sqoiiw 

W.    3.    BesdeU 

Baktc . . 
S.  L.  P«arae      . . 

980  ft  460 
920  ft  440 

aao&460 


I 


930 


330*460, 
tr  SOO 

330*460 

ioo*aoc 

100,200,* 
400  D.C 
340*480 

tr.  fififr^OO 


Direct 
Direct 
Direct     .. 
Direct     . . 

Direct  . . 

Direct 

Direct  .. 

Direct  . . 

Direct  . . 

Direct  ft 
100—,  1-ph. 
50—,  J-ph., 
ft  direct 
60—,  2-ph. 

50—,  2-ph. 

Direct     .. 

50—,  1-ph. 

90—,  1-ph. 

50—,  1-ph. 

83—,  1-ph. 

Direct     . . 

Direct     .. 

48-,  a-ph. 

50-,  1-ph, 

85—,  1-ph., 
ft  dlrectT 
Direct     .. 

CO—,  1-ph. 
ft  8-ph.  ft  d. 
Direct     . . 

Direct     . . 

Direct  .. 
Direct     , . 

BO  — ,  2-ph. 
Direct 
SO—,  a-ph. 
Direct  .. 
Direct"  . . 
Direct     . . 

Direct     .. 

Direct 
Direct     .. 
Direct     .. 
Direct 
Dinot 
Dfrea     -. 
Direct 
Direct     .. 
100—,  1-ph. 
100-,1-pb. 
Direct 
Direct 
Direct     .. 
SO— ,  1-pb. 


1,30.1 
37,000 


3,500 
55,000 
9,000 
4,450 
6,000 

4,eoo 

10,000 
5,190 
6,500 
8,050 
3,000* 

6,300' 
9,000 
6,000 
17,250 
12,000 


6,055 
1,040 


19.980 
90,670 


2,735 

1,445 

2,806 

18,418 

Jan.,  1912 

5,000 


3,643 
6,828 
8,237 
4,218 
2,001 


12,000 
8,748* 


64  Kw. 
120  a. 
83  sw. 
500  KW. 

70  cw. 


[^68,174 
£2,154,328       20,700kw. 
£8,000 


£52,616 

£2,833 

£9,742 

£29(i,000 

£166,000 

£490,023 

£2,146,966 

£1,703,959* 


54,800 
1,900 


I.IWkw. 
15  iw. 


3,800  KW. 
1,400  »w. 
180  KW. 


106  KW. 
(lOlirs.l 
770  KW. 


(■la.  itg.) 
3,075  s  »■- 
'nonnal] 


93  tw. 

186  <w. 

laokw. 

38.6  tw. 
&l.litw. 


Total 

capital 

expended. 


£360,000 

(eat.) 

£344,040 


873  Ig. 


£1,299,251 
£2,0S1,IC0 
£1,989,632 
£280,664 
£483,310 
£611,987 
£376,917 
£114,326 

£101,681 

(eatd.) 
£484,280 

£85,765 

£1,703,959* 

£1,224,104 

£585,121 

£2306,118 

£163,095 

£54,632 

£5,430 
£92,864 
£31,983 
£3e.S28 
£9S,S4B 

£4,090 
£aa,.S31 

£5,188 
£85,876 

£8/>00 

£50,000 
£81,000 


£91,00) 

6,000  BW.  ■  £3,792,408 
tappnii.)  I 
330  «w.  '      £77,733" 


1C9  KW. 
3,796  KW. 


10,624  KW. 
5,440  KW. 


lOjUOet  kW. 
20,941  SW. 
3,628  KW. 
10,430  HW. 
8,227  KW. 

4,150 

(approx.) 
4bS  KW. 

1,729  KW. 

4.436  KW. 


24,977  KW. 
1,372  KW. 
691  KW. 

183  KW. 
463  KW. 


16  arc,  87  rotl. 
2N. 
183   arc,  945 

73    cbn.,    24 


716  mtl.      . . 

172  arc,  211 
mtl.,  51  N. 


mtl. 

499  arc,  2  mtl 

254  arc,  801 

mtl. 
122    arc,   12 

mtl. 
644  arc,  45 

mtl. 


264  =  1,934 

H.r. 

2,890=13,482 

6-10  *b!p... 

155  KW. 
2=8  H.F.     . . 
7 =11 J  H.P. 
3,362  H.P.  .. 
500= 3,093  KW, 


UU  arc,  3,531 

mtl. 

98  mtl. 


99  arc,  4  cbn., 

169  mtl. 
474  arc,  130  mt. 


77are,154inc 

18  Nemat 

185  arc,  97  cbn. 

8  mtl. 


491  KW. 
1.633  KW. 

iaoluiiters,4 
X  -lO-c.p.mtl. 
678  mU.      .. 

70  Bw. 

2  mil. 

1,333  BW. 

12  Bi«,  27x50 

46  KW. 

cp.  mtl. 
126  mtl.      . . 

468  KW. 

118  mtl.      . . 

165  KW. 

105  mtl.      . . 

67  KW. 

87  inc. 

700  KW. 

(aboal) 

1,107  KW. 

55    arc,   200 

mtl. 
29  arc,    440 

of  privale 

motors. 


I 


97  =  640  H.P. 
712=3,880^ 


6,950  H.P.  . . 
1,024=2,683 

H.P. 

1.344=5,723 
KW.11nc.htg.) 

549=7,09"  ' 
a.p. 
2,674  Kw.,mtr. 
871  KW.,  htg. 
942=4,685  b.p. 

5,500  KW. 

(appros.) 

41=513  H.P. 

132=699  H.P. 

1,310=11,428 

□.p. 
40=150  KW. 


Totfll  con- 
all  kinds. 


186  BW. 
463.9  BW. 
28,497  KW. 
1193  KW. 


L.dlON. 
15  KW. 


i7,ie0Hj... 

320  a.p. 
72=462  H.P. 

67  =  140  H.P. 
246  KW, 
120=&SlH.P. 
117-662  H.P. 

6  =  &JB.P.  .. 

569=9,041  H.P. 
4=18  H.P.  .- 
81=138  H.P. 
8=18)  H.P. 

38=160  H.P. 
1,666  H.P.  .. 
96  KW. 
14=a8.5H.p. 
6,421=54,980 

H.P. 

197=448  H.P. 


40=1,000  H.F- 


See  other 

Table 

44=1,306  B.I 


3,183  KW. 
28,913  KW. 


117  KW. 
6,586   KW. 

4,598  KW. 
8,477  KW. 
39,122  KW. 
J2,368  KW-* 

5,355  KW, 


11,643  KW. 
9,101  KW. 
9,084  KW. 
6,638    sw. 

13,900  RW. 


22,489  KW. 

28,711  KW.' 

9,106  EW. 

13,975  KW. 

13,633  KW. 

9,650  KW. 
(approx.l 
848  SW, 

2,521  KW. 


37,848  KW. 

+  bulk 
1,703  KW. 

1,071  KW. 


101   KW. 

698  BW. 

645  KW, 
1,037  KW. 
9.978   BW. 

76  BW. 
4,878  KW. 

40  KW. 
564  KW. 
190  KW, 

77  KW. 

820  KW. 
(aboat) 
3,852  KW. 

217  KW. 

492  BW. 

69,568  SW, 
tei.  tr.l 
2.3I8  KW. 


Increase 
during 


Price  clmryed  per 
unii,  pouce. 


7.6% 
1,432  KW 


10  KW. 

794  KW. 


1,843  KW. 
1,997  SW, 


1,000 
(approi.) 

443  KW. 
2,646  KW, 
117  KW. 

1,440  KW. 

7.0% 


6,740  KW 

(ei.  tr.) 
8.7% 


Lg.5ft2J,oriiS|ch.O;  pb.lg.6 
ft2§net,pr.2ftl,or2i.a;  t».li 
Lg.aj,  3  A  2i' :  pb. Ifi. 9  4 1;  pr.  3, 
IJft  1:  tf.a»e.  for  19111.050 
Lg.  6  w.  dis. ;  pb.  Ig.  8  ;  pr.  8  . . 

I«.  6  1  pr.  6  to  3i 

Lg.  7  ft  2,  or  44;  pb.lg.2J;  pr. 

2 :  tr.  1)  (o  1 
Lg.  7  ft  4  ;  pb,  Ip.  3,  *  cont.;  pr. 

4  Imin.  10«.  per  n.p,  per  qr. ) 
Lg.5;  pb,l|'.'JH,'.p(.r9x96  c.p. 

tant.  to  11  p.m.     pr.  3 
Lg.  3)  (arc  2)) :  pb.iv.  £16  to35e. 
p.a;  pr.  liir±'4mrnw.  ft  *  p.U. 
Lg.  6  ft  2.  ^  or  li  &  Hi ;  ftrca  Si  ! 

pb.lB.li;pr.l4ft3;  rdrs-lj 
Lg.  54  ft  under  ;  pr.  1 J  . . 

.Average  obtained,  lg.  4  pr,  9.38  ■ 

pb.  Ijt.  1.G6 
Lg.  6  (bus.),  vi:  pr.  S)  to  IJ; 

ntg.  14 
Lg.    Si  (baaet.  2,  midnight    to 

sunset);  pb.  lg.  l.'i;  pr.  1 
Lg.  6  w.  die. ;  pr.  by  agreement 

Lg.  Si,  or  6  ft  1*  ;  pb.  Ic.  arc  £13, 

£12;pr.  lit;  bip.  IJ  «  1 
Lg.  3;  pb.  lg.  aro  £20  and  £7*, 

inc.  £12i  to  i'a  14  0  p.a.'  ; 
Lg.  6  ft  Ij,  or  4*;  ph.  lg.  arc 

£26ip.a.;  pr.  1  ftlj;  htg.lj 
Lg.  84;  pb.  l.UlK».  3;  pb.   Ig. 

£11.000 p.a.;  pr.  1 
Lg.  6  to 4 (Bliopa  Ac.  3  tc  2,  bla. 8 

to  3);  pb.  in.  I;  pr.  1 
Lg.  5  w.  diH.  to  20%  ;  pb.  lg.  1 ; 

pr.  2  to  1 

Lg.  6  to  3;  pb.  Iff.  1;  pr.  8tol 


Lg.  7  ft  2,  or  44  ;  pr.  spl.  ntM. . 

I<g-Gito3i,  orOftS;  pb.lg,  1; 

pr.  IJ  to  4 
Lg.  6 ;  (various  turifT*)  . . 

Lg.  6  to  3 ;    pr.  a  *  J  i   trade  6 

£3  per  KW.  and  U.8d.p.u. 
Lg.54  &4ibaii<>nienle8};  pr.7/6 
-.,41 


I,g.  6  ft  2,  Of  4  ;  pl>-  h.  li !  pr.  £8 
per  e.H.p.  ft  id.  p.U.;  ht«.  1 
Lg.  6  to  24*;  pb.  Ik.  81  4  83; 

pr.  Si  to  1) 
Lg.4  toB,or4  4  1,or00/-p.  KW. 

qr.  &  1 ;  pb.  lg.  £S98i ;  • 
Lg.  8  4tl,  orOftO.O;  pb.lg.  6 ft 

0.9 :  pr.  1* 
LB.7&9,or6;pr.5*l,4  ft  1, 

ore,  2 
Lg.  5  Ibna.),5i;  pr,2itoll;  htg. 

Lg.  5i,  41  ft  3i ;  pb.  lg.  uo  £22 

1oifl5%;pr.  1 
Bulk  supply         

Lg,5  to3;  pr.Blo  J     .. 

L8.7ft2i,or4;  pr.atolj       .. 

Lg.  6  ft  li,or4i';pr,  2  to  1 ; 
htg.  1 


I^.8ito2;pb.lK.aipr.9J  to3 

Lg.  8  A  2,  or  0 ;  pr.  3J  to  1  (all 

1088  6%);  bin.  1 
Lg.  4  (faetoriM  3) ;  pb,  Ig.  2i ; 

pr.  1*  J(4Kpf«:l»l) 
Lb.  44;  pt>,  lg.  3,  pr.  2  ft  IJ; 

pr.4*a  .^ 

Lg.  6  ft  li,  or  8i ;  pK.  Ig.  2 ;  pr. 

'itoi:  htg.  i;  tr.li  tol 
Lg.  6 ;  pb.  Ig.  6 ;  pr.  6  . , 

Lg.  7  ft  4,  or  6;  pb.  lg.  £2  13/6  ft 

£2  8/6  p.a.;  pr.  4  ft  li,  or  2) 
Lg.  d;    pb.  Ig.   inc.  £2}  p.a.; 

pr.2i 
Lg.  44,  or  iB.  pet  o.p.  p.a. ;  pb. 

lg.  total  £180  p.a. 
Lg.  5;  pb.  Ig.  arc  £144  t"  ^l*'- 

itio.  £i^  p.a. ;  pr.  3  to  IJ ;  bg.  2 
Lg.  4or  lU/-  per  a2  w  lamp  p.a.  ■ 

pb.  lg.  1.25;  pr.  lto3;biB-l.J 
Lg.  4i  to  6  ;  pr.  14  upward-.  »!■ 

scale 
Lg.  6,  fir§t  2i  onita  per  e-cr. 

per  qr.,  all  above,  4 ;  pr-  3 
Lg.  S3  or  £7  per  KW.      •' 


Uuita  HoM 

during  la^t 

corai'lete 

year. 


Max.  dora .,  flat  w,  die., 
Ll.f;o.,2-rato,(.e.ftaDl. 
Sliding  scale  ft  flat 

Flat  rate     . . 


Flatn 


0  ft  scale  . 


Max.  demand,  tiat 

rate,  con,  w.  dis. 
Max.  demand  ft  Uat 

rate 
SI.  ecaXe  with  dia., 

ft  contract 
Flat  rate  and  mat. 

demand 
Max.  dem..n.  rate,  al 
ic;  2-r.mtr,t.Bw.ft9pl. 
Flat  rate     . . 


Max.  dcm.,  flat  rate, 
si.  ec.  *  2-mtc  mtr. 
Flat  rate,  nI.  dcale 

ft  contract 
Flat  rato     . . 

Flat  rate,  &  agreo- 

mcut  with  din. 
Max.  demand,  t«le- 
phono  ft  flat  rale 
Flat  rate  nitli  diu. 

Max.  demand  and 

Hat  rato 
Flat  rate    .. 

Flat      ralo      with 

dieconnta 
Sliding    Hoale     or 

flat  late 


Moa.deia.,  Hat  rule 

ft  contract 
Sliding     uciilo     or 

max.  demand 

M.d.,t.SW.,Hl.HC., 

tlut,  cont.  ft  lolu. 
Max.     dam.,    flat, 

iliax.    iTi'tbaiiU,    ilai. 

late,  cont.  ft  iq>oc. 
Flat  rate  ft  alldlng 

Max.  demand  and 

Hat  rate 
Mai.  demand.  Hat 
rate  ft  cont.  w.  din. 
Flat  rate  ft  si.  wale 

Max.  dem.,  flat,  con, 
ft  Bpocial 
Max.   demand  and 

Hat  rate 
Max.  dcm..  Hat  rate, 
2-rate  mi.  ft  cont. 
Flat  rate,  si.   scale 

ft  coo  tract 
Sliding    scale    and 

Hal  rate 
Flat  rate     . . 

Flat  raU,  alidhig 
Bcalo  ft  contract 

Max.  demand,  Hat 
rate  *  Hcalo 

Mai.  dem.,  flat  rato 
ft  sliding  Kcule 

Flat  rate    .. 

Flat  rate  ft  scalo  .. 

Max.  demand,  Hal 

ratcftal.  scl.  w.  dii. 
Flatratc,2-rat«mtr. 

with  dlHCuuiits 
Fklriilu    .. 

¥Uit  nu  ^Ui  AUr  \ 

eonnta  \ 

JI&i.  diimand,  flat 

rate  ft  al.  scale 
Flat   rale    ft    con- 
tract 
Mtu.  demand,  flat 

rate  ft  contract 
Flat  rate, 2-rato mtr. 

aud  contract 
Flat  rat«  and  oon- 

trocl 
Max.  dcm.,  flat,  2- 
rat«,  con.  ft  spcl. 
Max. dem. cont.*  Hat 
rale;  si.  bc.  fur  pr. 
fiat  rate  *  slldmg 

Special    acale  and 

Hat  rate 
lIhx.  dciu.,  H.  rate,  si, 
sw.  ft  spl. 


1,840,167 

37,765,203 

36.500 

190,000 

1,067,863 

27,864 

39,183 

6,046,570 

8,188,691 

4,016,478 

26,633,769 

14,780.100* 

3,612,2(16 


9,820,H&3 
4,421,627 
d,416,9(») 
3,868,817 
2,197,720 

6,821,514 
9,698,399 
4,479,487 

20,476,982 
13,500,000 

18,667,500 

5,bltl,Ul» 

10,708,689 
7,585,952 
7,890,918 
1,813,063 
1,790,988 
11,973,966 

426,637 
14,73fl.l09* 
18,049,183 
18,102.440 
27,118,199 
1,000,000 

711,860 


^SSM^i^^^^^^jES 


-'■■  ■" "" 


435,986 

686,660 

1 ,21)2,050 

U,V»    \ 
2,979.630 
28,100 
127,487 
170,409 

603.000 
2,183,161 

li(l,876 
93,689,910 
1,137,139 


Lighting  and  traction.     Data  to  Mar.  81, 1913   . .         . .  233 

Lighting  oad  traction.     'Aleo  "  rateable  valoe  "  system.  234 

Data  lo  March  31,' 1911  235 

236 

Lg.Atr.  677,98Bunltssup'dtoLlandudnoftColwynBoy  237 
Lt.  Uly. Co. for  yr.  Miu.  Id.lnflumV.  DatatoMar,  81,11 

238 

Data  to  Deo.  31,1911 239 

Data  to  Mar.  31,  1912 240 

Data  to  March  81, 1910 241 

Data  to  Deo,  31,  1911 ..  242 

Data  to  Dec.,  1911       243 

Data  to  Dec.  31,  1900.      'Jointly  with    Wandsworth.  244 

Data  lo  Mar.  81, 1012 246 

*A1bo  Blsckheath,  Co t ford,  0.  Palace,  ftc.nnd  parts  of  246 
Lambeth  ft  Cnmbcrwcll.     Data  lo  Deo.  31,  1011 

•Also  l'phoncayHiem,£2p.RW.  p.  qr.  ft  hi.  p.n  t.V'BO  247 
£1  per  KW.  por  qr.  ft  Jd.  p.u.    Ualn  to  Mar.  91,  1912 

'Pr.  14  w.  diH.    Data  to  Mar.  81, 1912       248 

•  Arc  lighting  aid.  ft  lid.    DaU  lo  Mar.  31, 1900         . .  249 

Data  to  Mar.  31, 1012 266 

Data  to  Doo.,  1911        251 

•Inc.  sU'am  plant,  batlory  ft  motor-gen  oral  oni.  Bulk  262 
enpply  from  Wood  Lane  WorliF).    Data  to  Dec.  31,  1911 

•Motor-genera tors,  4,000  kw.  ;  1,800  kw.  reoclTod  from  2G3 

Wood  Lane  Works.    Data  to  Duo.  81, 1911 

Bulk  sapply  to  Cos,  nAm«] ;  motor  Kciirs.,  6,000  Kw.  1  n  6  254 

oubfliiiH.    Ites.  ong.  0.  M.  Dennett.  DatatoDco.81,'ll 

DaU  to  Deo.  81,  1911 266 

•Berm'eoy, Ch'Hoa,  D'tord,  Or'wloh,  80 ' war  1[,C' well, Fins" y  2B8 
ftL'beth.  tAlMo2S— ,  8-ph.  Tr.6,(SoOv.  Data to8l.l2,*n 

•OntcoderH.     llSic.  htg.  ft  okg.      Data  to  Mar.  ill,  1913  267 

•AtsoSoulhall.GreonfprdftBrenlford.  lOnL.T,  feeder?.  jy^J 

Motor-generators,  5.750  kw.;  bulk  supply  from  Central  260 

BleclHo  Supply  Co.,  Ltd.    Data  to  Deo.    1- ^ll     .  „, 

8-ph.  A.O.  0,000  voltH.  60— to  8Qb-atalionB.    Data  lu  Mar.  281 

31,  1909  .-* 

Data  to  Mar.  81,  1913 "2 

•Inoladlng    wiring,    raalntenonoo,    and    carbon    laiop  263 

renewala.    Data  to  Dec  81, 1911 

Data  to  Mar.  81,  lull.     Tr.  SO/-  per  KW.  per  qr.  +  id.  264 

p.U. ;  or  2d.,  lint  rate;  hlfl- I  i,„,„i„  40R 

*0r  68.  per  up.    per  month,  ft  id.  pet  unit.    Data  to  265 

Mar.  81,  1912  .      ,    ,,  .   „  n  a  r,  naa 

•Bulk  supply  at  10.000  v.  from  Nor  h  Mot  E  P  f .  C.  266 

Supply  also  from  Destrocl-.r.    Data  to  March  81,  UU 

DaU  to  Dee.  31, 1909.     'Jointly  wUh  Flnsbury  . .        ..  267 

•Of  this  8,'*I0  KW.  In  motor-generators ;  bulk  flupply  'roiu  268 
Central  EUo.  Supply  Co.    DaU  lo  Dj^o.  81. 1911 

•ReHidentunglnwr.^.P.OaKe.  R"";  ^PP'?. 'Vr^''  ^^^ 
rainsUrftSt.JameaCos.     DaU  to  Dec.  31,  1911 

•Bulk  supply  1,000  V.    DaU  to  Dec.  81, 19U      ..        .■  iiv 

•200  T.,  A.C.,  50*  Iph.,  for  Eltham  only 171 

•Pb.  Ig.  arc  £18  18s.,  inc.  (33  o.p.)  £8  4b.  p.a.  DaU  to  272 
Mar.  81, 1910 

..  273 

274 

DaU  to  Mar.  81, 1913 275 

DaUtoMar.  01,1913 ^'^ 

Lf«hlU.«  ft  traction-     DaU  to  Sept.  30,  WU        ■■  ■  ^77 

■  •  21ft 

D»t»VoB*a.V«»        

DaUlo  March  81,1912  ^' 

DaU  to  Mar.  31, 1912 ^^^ 

DaU  to  Doo.  81,  1911 ^^^ 

\Yal«r  power  only.    DaU  to  Mar.  25, 1913  ••         -282 

Part  water  power.    •!.  Smith,  Asdey.  proprietor.  283 

DaU  lo  Mar.,  1911       

Ltg.fttr.'Tn«:.ion.    '«•«? '^^'^^{.'"'U^'te  "^ 

Cons.  «nKr8.  Mefz  ft  MeLi;lian.    i-aia  vj  ^-^  .„ 

DaU  to  Mar.  81,  1910 "  * 

-""''■■""- — "-  "° 


!73    lOKC  E»TON 

274  lONC  EATON 

275  LONCTON 

nS   lOUCHBOROUB 
2T1    WWMT.       J,- 
278    IM^"* 
S79   lUTON 
280  tWi 
281   L»«l«'"' 


■fii,  Ki«*rloliy  Supply  Co. 

Wiiolwich  Corporalioo 
r^»,l«na«trj  CoiporeUon     .. 

n.rrineton  KlMlrlC  Light  Co., 

I„»'«E«lon    UrbUi  Dbliirt 

Cooncil  _  ., 

Stoki-on-Trent  Con»»»"<"» 

Loiighborough  CoTtornion  . . 
Lowestoll  CorpormVlon 
Ladlow  Electric   Light   Co. 

Ltd. 
Luton  Corportlion      .. 


[liC»  ■ 


Ljme  Rejrin  Elpctric  Light  A 

PoTr*r  Co.,  Ltd. 
LyminRton  Electric  Light  4 
.,...  Power  Co.,  Ltd. 

,  «dT(lN  4  li  NMOUTH      Lynton  *  Lynmouth  Electric 
L'"'  Light  Co..  Ltd. 

MfccrooBo  Electric  Light  Co.* 


,83  «««""      ■■ 

284  «»l»'""=*'BfsTRlCT 

285  W'S*     ■■       ■• 

286  I«IIO»»»°"OH 

287  mi"*    ■■ 

288  MimCH'S""  ■.       .. 

289  N*»!"»"     ••       ■• 
298  HARD»  tl>"-l 
»n,  ulRCATE  i   BROAD- 

292  Mffl'TDMnON    .. 

293  MLIll"  "*»"«»  ■■ 
29J  «W'  •■  ■■ 
296  ttERTHfflinflL      •• 

296  MV«CI8in    ..  .. 

297  WKBOROIOH..  .. 

298  HIDOIESBIOUCH  .. 

299  HHILEION     ..  .. 

300  HIlFORMI-SEA 

30,  mmmm^^^^^ 

303  HIBflELO 

303  MONMOUTH  ■■        ■■ 

304  NONTRQSE  -- 
30&  MQflECAMGE  -■       •' 

306  MORLEt         ■■ 

307  HOflPETH        ■■        ■ 

308  MOTHERWELL    -- 
300  MUSSELGUItCK 

310  HEISOH I  NoUSnCrporatloi. 

311  NEWBURY 


1904 
1901 
1907 
1901 
1903 
1900 


MoidciitK^  CorporMlon 
Maid§toDe  Corporation 

Northern  CountlM  Electricily 

Bnpplx  Co.,  Ltd. 
Mftlioni       Urban       Dielnct 

Co  and  I 
MftnohcBtcr  Coiporation 

!  Mansfield  Corporation 

Mardy  ElMlric  Lisbt  Co., Ltd. 

IkIc  of  Thanct  Electric  Trtra- 
wftjB  &  LiRlilinK  Co..  Ltd. 

Market  Draylon  Electric 
Light  *  Power  C^.,  Lid. 

Melton      Mewbray     Electric 
I      LiKlitCo.,Lld. 

Electric  Bnpply  Corporation, 
Ltd. 
;  Miirlliyr  EUrlric  Traction  and 
I      UKliUnK  Co..  Ltd. 
;  Me»(mlawy    Electric    Supply 
j      Co.,  Ltd. 

I  MeiboroiiKli  Urban  Dietriet 
Coiineil 

MlddleHbroQgh  Corporation . . 

Middli'lon  Corporation 

'  Mllford-on-SonElcctricBapply 
Co.,  Ltd. 
Mlnehoad  Electric  Sapply  Co. 

Ltd. 
Mirfiuld        Urban       Dislrict 
I      Council 
MoumoDtli  Corporation 

North    ol  Rootland    Eloolric 
]      Llnht  &  Power  Co.,  Ltd. 
MorrcAiDbe  Corporation 

1  Uorlcy  Corporation     .  ■ 

'  Noithtm  Countips  Electricity 
■   '       Supply  Co..  Ltd. 
I  Motlii-rwell  Corporation 

Mui40>.'n>ur((h  &  DiHlrlc^t  Eloo. 
Liglit  A  Traoliou  Co.,  Ltd, 


I  a.  W.  Keats     . 
I  R  V.  Macroiy  ■ 

W.  B.  Smith    . 

F.  Worrall 

I  C.  H.  Teaman  . 

V.  B.  Allen      . . 

I  0.  A.Brac« 

Edirards  and 

Aral  strong 
W.  B.  Cooke     .  - 

F,  Cheshire 

C.  L.  Bolman  .. 
P.    T.  Kimmina 

D.  E.  McDonnell 
C.  0.  Milton  . . 
E.E.  Boadley  .. 

A.  E.  Bqoiree 

(Bei.)' 

W.    J.    B«ndcll 

Baker.. 
S.  L.  Pearoe      . . 

E.    Bolcorobe 

Bewlett 
E.  A.  Dartea     .. 

J,  A.Forde 

a.  Lambert. 


210  &  4ao* 

290  &  440 


380  A  480 
2a0&440 


1900 
1904 
1901 
1896 
1902 
1901 
1902 
1906 


109 
110 


312  NEWCASTLE-EMIYN  & 

DISTRICT 

313  NEWCMTIE-ON-TYNE 

314  NEWCA3UE  ON-TYNE    ' 

316  HEWCA3TLE-0N-TYNE 
ANOTYNESIDE 

318  NEWCASTLE-UNDER- 

31)   NEWMARKET  AND      „„ 
EXNINC 

31 5  NEWPORT  &    C0WE8 

319  HEWPOfiTiHOH.)       ■• 

320  NEWQUAY 

321  NEWTON  ABBOT  ■■ 
32?  NORTHALLERTON  ■• 
323  NORTHAMPTON 

334  NORTHWICH  ■■        ■■ 

325  NORWICH 

326  NOTTINGHAM  ■•  ■• 
32T  NUNEATON  .- 

31B  OBAN     .        .. 

329  OCMOHtVAUEY       •' 

330  OlDHAM..       ..        ■• 

331  OSWESTRY      ••       ■• 

332  OUITONBROAO 

333  OXFORD..      .. 

334  PAIGNTON 

335  PAISLEY, ,       .. 

336  PARTICK,.  ..  ■ 
33T  PEMBERTON    ■■        " 

338  PEHBBOKE<DUBLIN'' 

339  PENARTH 
3*0   PENRITH 

3*'  PERTH  .,  ..  .. 
^'  PtTERBOROLCH 


I  Urhnn  Electric  Supply   Co., 
I      Ltd. 

;  NowcaatU-lCralyn   A   DlHtrlot 
!•      Eleotrio  Supply  Co.,  Lid. 

I  Ncwoasllo  *  Dixtrict  Electric 

Li«litinKCo.,Ltd. 
:  Noweaatio  Corporation 


K.  A.  Scott- 

MoncrieS  • 
L.  W.  Dixon     .. 

F.  Johnaon 

John  Senior      , 

Horace  M.Taylo 

S.  Pauls  . . 

L.  NioholBon    . 

B.W.Gothard. 

John  Lomas     . 

F.  P..  Windsor  . 

F.Barritt  Hills 

W.  H.  Hall       . 

J.  E.  EIliB 

W.H.BibbjlRoa.)- 

8.  WtllUniB      ■  ■ 

A.A.  Watklns  .. 

D.  Helmc 

Herbert  W.  BuhL 


2301460, 
tr.  500 

2ao&4eo 


100,  200,  St 
400  D.C 
240  A  180 

tr.  660-600 


240  &  4S0. 

tr.  500 
240  A  480 


240  «  480 
225  £460 
280  &  460 


110 

220  &  4-10 

220  A  440 

230  A  440 

rr.  600 
230  A  460 

220  V.c. 

nOA22JA.c 

100  A  200 

100  A  200 

240  A  480 

220 

100  A  200 

230  A  400 

230  A  460 

230  A  400, 
tr.  500 

2tt0  A460 


I  Direct*   . 
I  Direct 

Direct 

Direct 

Direct 

Direct 

Direct 

Direct 

Direct     .. 

Direct     .. 

Direct     .. 

100— ,1-ph. 

IOC— ,1-ph. 

Direct     .  ■ 

Direct     .. 

Direct     .. 

50—,  l-ph. 

Direct,  and 
50—,  8-ph.* 
Direct     .. 

Direct     .. 

Direct     .. 

Direct     .. 

Direct  . . 

Direci  . . 

Direct  .. 

Direct  . . 

Direct  .. 

I  Direct  .. 

Direct  .. 

Direct     .. 

Direct,  and 
50—,  l-ph. 
50—,  l-ph. 

60—,  l-ph. 

Direct     . . 

Direct     .. 

00-,  l-ph. 

Direct     . . 

Direct     . . 

Direct     .. 

Direct     . . 

Dirpct     . . 

Direct     . . 


700 
310 


54,800 
1,200 


73.8 
171 


Ig.  432, 

tr.  821 

10.4 


ffT.afy- 

laopv. 

38.5  tw. 


£c,<ao 

139  EW. 

fX!,8« 

468  KH. 

^31,983 

890  KW. 

£35,928 

491  KW. 

X95,349 

1,683  KW 

£4,090 

70  KW. 

(approi.) 
2«0  Kiv. 
(1  hoar) 

12  KW. 

77  sw. 
43.2  sw. 

86  tw. 

35  SW. 
300  sw. 

11  BW. 

50  BW, 
176  EW. 

44  KW. 
240  A.B. 


N,  w.-ivtl.-on-Tyno  Electric 

S^l'.lly  Co.,  Ltd. 
Ni'viiii-ilo-oiidct-Lymo      Cor- 

Ncwmiuk'^lEloclricLinhlCo. 

IbU'  o(  WiKht  Electric  LiBhl 

A  Power  Co.,  Ltd. 
Newport  Coriioration  . . 

Nuwqoay    ElMlric    !''«''*    * 

Power  Co,,  Ltd. 
Urtian    Eloctrio    Supply  Co., 

Noith'allcrton  EUctrio  Light 

A  Power  Co.,  Ltd. 
Northampton  Electric  Lluhl 

*  I\iwiirCo.,Lld. 
Northwich     Electric    Supply 

Co.,  Lid. 
Norwich  Corporation.. 

I  Notlingl"!'"  Corporation      . . 
'  Niinoalon  Corporation 
'  Oban  Corporation 
1  Ogmoro  Vall.^y  Electric  Li«ht 
A  PowM  Supply  Co..  Ltd. 
Oldham  Coqioratlon  . . 

'  Oewcatry  Electric  Light  and 
Power  Co.,  Ltd. 
OultonUroadElectrloilyCo... 

Oxford  Electric  Co..  Ltd.      .. 

Paignton  Kleolric  Light  and 

Power  Co.,  Ltd. 
PalBley  CorporaUon    . . 

pirlick  Corporation    . . 

Wigao  Corporation     . . 

Pembn>k.      Crban      Dirtriot 

'  Ponriih  Kleetric  Supply  Co.. 
Ltd. 
Perth  Corporation      ■■ 

PeterhorouRh  CorporaUon    .. 
uLvniouth  ('-'""ration 


1801 
1807 
1803 
1694 
1000 
1903 
1891 
1894 
1886 
1909 


1808* 
1880 
1D09 
1902 
1900 
1901 
1009 
1901 
1900 


W.D.  Hunter 

ErneitHalton  .. 

B.P.Sloan  (Man.) 
J.ti.WateoniToch) 
A.  J.  C.  dc  Ren£i 

F.  A.  Simpson  .. 
A.  E.  Mayea 
A.  Niohola  Moore 
A.  B.  Hawkins  . . 

G.  E.  Smith 

H,  W.  Milnos  .. 

0.  H.  Jackeon  . . 

W.  Boyd 

F.  M.  Long 

H.  Talbot 

S.  C.  GibBon     .. 

Duncan 

McLdlan 

A.  E.  Marks      .. 

S.  W.  Neirlngton 

B.  B.  Smith     . . 
B.  Barber 

F.  B.  Franda    . . 
F.  E.  Franipton 
C.F.  Par  kin  Hon.. 
W.  SUlery 
Jamea  Slerin    . . 
8.  L.  R.  Price  . 
H  Cameron 
Dundaa  Fox 
J.Lambert 
J.  C.  Gill 
E.  O.  Okcll 


240A4e0D,O. 

100A21UA.C. 

240&4S0 

tr.  660 

',J40&480l>.c. 


440  ,i 
330 

aiO  A  430 

240  A  480 

l00A203a.C 

280&4C0D.C. 

230  A  460 


220 

210  A  420 

230  A  440 

220  A  440 

200  A  400 

ir.  600 
220  A  440 

230  A  460 

210  to  220 


290  A  460 

tr.  560 

9aOA440 

930,  460  A 

600 
no  A  890 

99QA400 

a0OA4OO 

100  A  »X) 


80-.  l-ph. 
A  direct 
Direct     .  ■ 

40— ,8- ph., 
and  direct 
Direct     . . 

Direct     . . 

I  Direct     .. 

B7.6— ,  1-pb. 

Adtnol 
Direct     . . 

Direct  .. 

Direct  .. 

Direot  .. 

Direct  . . 

Direct  .. 

Direot  . . 

Direot  .. 

Dlroct  .. 

40—,  l-ph., 
A  dlroel 
Direct     ,. 

Direct     .. 

Direct     .. 

Direct,  A 
60— ,8pb. 
Direot     . . 

50-,  1.3  A  8- 
ph.,  A  direct 
Direct 

Dlreol 

Direct 

Dlr«ct 

Direct 

Direct 

Direct 


GO 

9,000 

5,150* 
07,300 
140 


£35,676 
£6,000 

£50,000 
£61,000 

£21,000 

£3.792,403 

£77,733' 

£8,000 

£16,566 
(1910) 

£40,640 

£10,330 

£55,893 


£107,000 
£40,266 
£8,000 
£23,614 
£5.3110 
£18,100 


£66,904 

£S5,32J 

£75,261 

£64,909 

£1,700 
(approi. i 


1,383  KW. 
46  KW. 


166  KW. 
67  KW. 

700  KW. 

(about) 
1,107  KW. 


77  arc,  104  inc., 

18  Nemat 

186  arc,  97  cbn. 

8mtl. 


12  cloetere,  4 
X  40-c.p.mt1. 
676  mtl.      .. 


12  arc  27x60 
126  mtl.      ■  ■ 


mtl. 
29  arc,    44( 
mtl.,  210 N. 
15  KW. 


BiJU  H.P. 
72=462  B.F. 


248  KW.  . . 
120=564  H.F. 
117=662  H.P. 

6=a2  n"-  ■■ 
569=3,041  B.P 
1=18  H.P.  .. 


91  = 


;  H.p. 


6kw. 


8,604 
10,861 


2,400  Ig. 
1,800  tr. 
3,460 


1,050 

1,200  KW. 

1,440  HW. 

46  KW.    ' 

54  KW. 

iNt.  4B  Kyt. 

Ca.l44KW. 

164  aw. 

(or  10  br«. 

BSkw. 

193  KW. 

83.7  KW. 

400  BW. 

229  fiW. 


80  KW. 
656  EW. 

24  KW. 

440  EW. 
2,037  KW. 

236  KW. 


175  EW. 

441  KW. 
446  KW... 

475  sw. 

152  KW. 
765.5  KW. 


2  arc, 

25  arc,  30  mtl. 


14=36.5  H.P. 

6,421=54,980 
I  B.P. 

24     137=446  h 

6=10  B.P. 

72=216  H 


OmU. 


2cbn.,  44N. 

1,427  mtl.  .. 

67  mtl. 

22  arc,    221 
cbn>,  41  mtl. 

16  arc,  36  cbn. 


56  mtl. 
7    cbn.,   1 


13obD.,315mtI 
104    arc,  215 

inc.bN. 
15  arc,  71  mtl. 


60arc,597inc, 

>ii  Mernst 
20  arc 


See  other 

Table 

44=1.306  K.I 


1,071  KW. 

101    KW. 

628  KW. 

645  KW. 

1,037  KW. 

187  KW. 

2,976  KW. 

TOkw. 

4,87B  SW. 

],o7a  KW. 

40  KW. 

504  KW. 

a4.K^^-.dec. 

199  KW. 

9KW. 

77  KW. 

820  KW. 

(about) 
2,352  KW. 

217  KW. 

317  KW. 

6.5% 

Lg.7  A3i 


'"<!  pr.aioU 


Lg.  6  A  li,or4lt.  ™.   fl  to  IJ 
big.  I    '-"^i*:  pr.  nw  *• 

^■H  .  ..         .. 

I«-8ito3;i,b,ig.a.p,.ajtol 

;  pr.  ai  10  1  (■" 


£1,166,323 
(approi.) 
£!J,li9,114 

£9,700 

£41,967 

£93,669 

£290,000 

£17,500 

£44,736 

£7,047 
(wrtn.  dn.) 
£ll:>6,llli0 

£37,108 

£299,306 

£473,627 


76.3 

1,005  D.C. 

1,066  i.C. 

1,690 

1271s. 


141  XW. 

£41,798 

69  KW. 

£24.877 

£8,968 

£906^76 

6.6  aw. 

£13,660 

14  KW. 

£8,200 

90  KW. 

£196,001 

68  KW. 

£18/)00 

£196,645 

11911) 

160  KW. 

£144,600 

(approi.) 

75  KW. 

£43,649 

192  KW, 

oraihr. 

66  K». 

376  KV. 

£60,014 

7a  Kw.l6 

£68.402 

asTaw.to, 

-■     ElM.3iO 

174  KW. 
7,8l4  KW. 
160  KW. 
750  KW. 
1,015  En. 
,869  KW. 

830  KW. 

401  KW. 
133,5  KW. 
3,550  EW. 

637  KW. 


392  KW. 
ISO  RW. 


3,143  KW. 

StffEW. 
2,874  KW. 
1,001  BW. 

120  KW. 

771  KW. 
60  KW. 


H=91  H.P. 
1,460  H.P. 
67=450  H.P. 

22=100  H,P. 

15=68  B.P.* 
14=46.6  H.F. 
76=253  H,P. 

22=99  H.P. . 


71  KW.  (inc, 

pr.  A  hg. ) 

163=1,438H.P. 


2EW. 

J9,568  KW. 
[ei.  tr.l 
2,318  KW. 

168  KW. 

1.220  KW. 
(ex.  tr.) 
860  EW. 

695  KW. 
HI  KW. 
1,971  KW. 
£6  KW. 
660  KW. 
3,120  KW. 

360.5  KW. 

(ei.  tr.) 

390  KW. 

220  KW. 

201  KW. 

788  KW. 

633  EW. 

621  EW. 

223  EW. 

2,033  KW. 

379KW.(ei. 
r.) 


6,740  KW. 

(ei.  tr.) 
8.7% 


Lg.  B  4  3.  or 

leBB5%.;  L..g.  , 

Lg.  44;  pb.  Ig.  a.pr.  3  A  li  ; 
tr.  13 ^^    ' 

Lg*'.'6**ii',orBi;  p'.  jB-a-.  pr.  \ 
a  to  J;  litg.  4;  tr.ijiol  I 

Lg.  6;  pb.  Ig.  0;  pr-6  .. 

Lg.  7  i  4,  or  6 ;  pb.  16-  £2  13/6  & 

£-i  8/8  p.ft. ;  pr.  4  A  li,  or  2^ 
Lg.  5:     pb.   Ig.   inc.   £2}   p. a.; 

pr.2i 
Lg.  4i,  or  le.  per  c,p.  p.a. ;  pb. 

lg,  total  £160  p.a. 
Lg.  6  ;  pb.  lg.  arc  £144  to  £10, 

iuc.£23p.a.  ;pr.2loll;  hg.3 
Lg.  4  or  10/-  per  33  w.  lamp  p.a.  , 

pb.  lg.  1.25 ;  pr.  1  to  3 ;  htg.  1 ;  j 
Lg.  4Jto6;  pr.  1)  npwanlB,  si. 

Lg.  6,  first  3i  unite  per  8-i.',r. 

per  qr.,  all  above,  4  ;  pr.  a 
Lg.  33  or  £7  per  KW.  +  lip.u.; 
pb.lR.  li;pr.  IJto-":  tr.  lapn. 
Lg.7  A  lor4;  pr.4«l  ;  tr.  I4 

to  1 ;  htg.  1 
Lg.  4J:  pb.  lg.  arc  1124,  mil. 

£3i  p.a, 
Lg.  5  with  disconnt ;  pb.  Ig.  aj  ; 

pr.  Si  with  discount 
Lg.  7  A  4 ;  pr.  3i 


Max.  demand,  Uat 

rate  A  acalo 
Mai.  dero.,  flat  rate  ' 

A  aliding  scale       ! 

Fiat  rate    . . 

Flat  rate  A  scato  . . 

Mai,  demand,  flat 
rate  Asl.  scl.  w.  dia. 

Flat  rate,2- rate  intT, 

with  diwounu 
Flat  rate    . . 


'300  v.,  A.C.,  60— l-ph.,  tor  Elthanionly 271 

DaU  (o    272 


Mai.    UvToand,  nat  \ 

role  ft  bI.bokIc       \ 

Plat    rate    &     con- 

tract  I 

Uai.  dcToaad,   flat 

Flat 


;,2-ra 


and  c.:>n tract 

Flat  rale  and  con- 
tract 

Uar.  dcm.,  flat,  2- 
rale,  con.  A  spcl. 

Mai.dem.cont.A  Dal 

rale;  si.  sc.  for  pr. 

Flat  rate  A  sliding 
scale 

Special    scale   and 

flat  rate 
Mai.  dcm.,  fl.rate,  si. 
scale., t.Bw.  A  spl. 

Mai.  dem,,  flat,  'i- 
rate,  A  time  switch 

Flat  rate    . . 

Flat  rate  with  dis- 
Max.  demand  A  flat 


Lg.  5i;  pr.  4  A  li  or  2i 
Lg.  6  ;   ph.  lg. 


Lg,  flat  A  contract ; 
I      pr.  m.d.  &  flat 
pr.  3;  hg.  \\    Flat  rate    .. 


106  arc,  300 

mtl.,  95  N. 

10  cbn  ,200  mtl. 

I  20    arc,    268 

mtl. 

82  arc,  84  mtl. 


L8.7&2'or4;ph.Ig.£3&£3  89,  Uai,  dem.',  2-rBl« 

pr.  pair  ;  pr.lj  A  li ;  tr.  1^ ;  htg.  1  mlr.  and  flat  rat« 

Flat       rate       and 

contract 

Lg.  3,  3i,  4;    ph.  lg.  2,08;  pr.  Flat  rate*  .. 

1,  li,  3,  2J,  3 

Lg.  6  A  3,  or  4 ;  pr.  2  &  1  Mai.  demand  A  flat 

Lg.  4  to  8 ;  pb.  Ig.  8 ;  pr.  2  lo 
1  leM  5  % ;  tr.  li  to  1 


14  arc,  33  mtl, 

95  arc,  18  mtl. 

324  arc,  768 
cbn.,  2:>0mtl. 
12  arc,  34  cbn. 
306  mil.,  30  N 
43arc,  283mtL 

110  mil- 


,101  arc.  57  mtl, 
119  arc,  4  cbn., 


17=140  H.P. 
81,552  KW. 
1=9  H.P.  . . 
15=87  H.P. 
63=200  KW. 
314  >  8001  H.I 


3,162  B.f.  .. 

86=517  B.P. 

486^2,662  H.P. 

1,349=6,310 


3=6  HJ. 

138=213  H.P. 
19=23  B.P. 
181=lS14i 


88=3,040  B.P. 


HJ. 
=8,944  H.P, 


10=120  H.P. 
12=28  H.P. 
114=450  BJ>. 
94=333  a.p. 


(Bee  Wlgan). 


Lg.  5 ;  pb.  lg.  8  ;  pr.  2  A  1      . . 
Lg.  6 ;  pb.  lg.  1 ;  pr.  2  A  I 

Lg.  6i ;  pb.  Ig.  £513  p.a. ;  pr.  3 ; 

Ir.  a ;  sewage  pumping  £;i60 
Lg.  6  &  4,  or  ej;  pb,  lg.  £830 

p.a,;  pr.  4  (peak)  A  U,  or  24 
Lg.  5  A6;  pb.  Ig.aic  ^.  3d.  per 

night,  inc.  4id,  p.  u. ;  pr.  3 
Lg.  6  w.  dis.  to  25  %  ;  pl>,  Ig.  arc 

£22  p.a.;  pr.2i  to  3  leett'.ii",j 
Lg.  li  io5i;  pr.yjtoli 

Lg.  3i  :  pb.  lg.  arc  £15,  inc.  £3} 
fi£2,  N.  £81  p.a.;  pr.  2  lo  i 

Lg.  6  A  li.  or  4;  pb.  lg.  2j; 
pr.3  A  li;  tr.  IJ 

Lg.l  to3;  pr.  2^10  1316585%; 
tr.2 

Lg.  7  A  3.  or  e ;  pr,  4  A  I 

Lg.  6 ;  pb.  Ig.  contract ;  pr.  2  . . 


Flat  rate,  contract 

A  special 
Flat  rate,  A  sliding 

scale  with  dis. 
Fiat  rale     , . 

Uai.  dem.,  flat,  2-rfltt: 
meter,  &  contract 
I'lal  rate    . . 

Flat  rate  with  dis- 

Flat  rate  A  eliding 

saale 
Flat      rate       and 

sliding  s^ate 
Max.  demand,  flat 

rate  a  <:ou  tract 
Sliding  scale 

Max.  demand,  flat 

rate  >^  contract 
Flai  rate  A  contract 


113,111  KW. 

8,888  KW. 

167  KW. 

785  KW. 

1,418  KW. 

8% 

6,690  KW. 

400  KW. 

684  KW. 

64.7  KW. 

335  KW. 
8,765  KW, 

iKW. 

(dec.) 
17.0% 

1,126  EW. 

6,681  KW. 

13.600  KW. 

(ex,  tr.) 
1,127  KW. 

470  KW. 
190  KW. 

442  EW. 

18  KW. 

200  KW.  . . 

4,930  KW. 
(CI.  tr.) 
315  KW. 

83  KW. 

96  KW. 

8,461  KW. 

840  KW. 

200  KW. 

6,897  KW. 

4,828  KW. 

1^46  KW. 

219  HW. 

1,433  KW. 

170  KW. 

778  Kw; 

no  KW. 

about 

1,914  KW. 

45  KW, 

1,466  KW. 

3.6% 

Lg.  3inet;  pr.  \\  mai... 

L^',  2  to  2i ;    pr.  IJ  A  sptciil 

rates 
Lg.  3j  less   5%:   pb.  Ig.  inc. 

£2/15.6  p.a,:    pr.liw.dit. 
Lg.  I) ;  pr.  3  


1.S2.G50 

23,100 
127,487 
170,409 

502,000 
2,133,151 

131.375 

93,682,910 

1,127.139 

60,000 

1,725,358 

66,471 

251,311 
23,204 

954.128 
12,100 

853,737 
1,663,000 

991,619 

159,156 
47,714 
163,886 
223,101 
301,145 
166,929 


«73 

274 

DaU  to  Mar.  81, 1913 275 

DataloMar.  81, 1913 J78 

Lighting  A  tro^^tlon.    Data  to  Sept,  30, 1911       ..        ■■771 

Zlft 

na 

280 

DatatoDoo.81,1911 ,„ 

^ater  power  only.    DaU  to  Mar.  26. 1912  ..        ..281 

Part  water  power.    'T.  Smith,  As t ley,  proprietor.        ..    283 

Datato  Mar.,  1911       --. 

Ltg  4  ir.  'Traction.  f43arca  rcpl.  by  mtl.  tOr6/9por  285 
32-w.  Ip.  p  a.-f  Id.  p.u.  Tr,l,25.  Data  lo  Mar.  31,  I9V9:  * 
X^J*.  •uppliedfrora  Malton,  "CW. Falrweather (Mgr,).    286 


DaU  vo  March  Bt,  UVa 
Data  to  Mar.  31, 1912  . . 


£84 


Lg.  7  A  1,  or  6 ;  pb.  lg. 

p.  a. ;  pr.  4  A  1^ 
Lg.  6,  orcout,-H4;  pr.  4A1*, 

or  2i 
Lg,  4i  &  3i ;  pb,  lg.  arc  £1G,  N.  £21. 

p.a.;  pr. 3  to  1 ;  htg.  1 ;  tr.  1.33 
Lg,6;pr.8  


Lg.  7  A  8,  or  6 !  pb.  lg.  conUucl ; 

pr.  4  &  li,  or  % 
Lg-  0  ;  pb,  ig.  arc  13/-,  inc.  8/9 

A  8/-,  pet  lUO  hrs. ;  pr.  4  to  IJ 
Lg.  6  A  3,  or  5  (pr.  ho.  4i*)l  P^' 

3  to  1 ;  htg.  IJ 
Lg.  6  A  4  i  pb.  lg.  1.60 ;  pr-  li 

Lg.  4i»  ;  ph.  lg.  1 J  pr.  3  to  i  . . 

Lg.  5  A  lj;pb.  lg.  5  A  li;  pr. 

IJ;  tr.  IJ 
Lg.  5  to  2;    pb.  lg.  £81  pa.; 

pr.  3i  to  3  B    *°8  *■     ■ 

Lg.  7  ;  pr.  4  to  13 

Lg.  3.  *.li;pb.lg.  contract,. 

Lg,4Ali;  pb.lg,  2J;  pr,  2  to 

1;  tr.li  tolj 
Lg.  «i  w.  dis. ;  pr.  a  (minimum 

10;-  per  H.P.) 
Lg.  Oi;pb.  lg.  £2ip.a,;pt.3.. 

^  w  "dil'  ^*^' '  ^*'  '*'  ^  '•  P'"  ^^ 
Lg.  tj;  pr.  8;  tr.  1.9 

Lg.4  :  pb.  lg.  arc  £35    p.a. ;  pr, 
,  litoj;  tr..975  ^ 

Lg.8.oreAA;pb.  lg.  axe  £171. 
^  luo.  £3p,a.;  pr,  1 

it'h^'  ^^'■'S'*!  pr.3tol; 
I'e-4i;  pb.  lg.  arc  £90,  inc.  £1 
,  P-n.:  pr.  4i  A14:htB  U 
Lg.7A2or4i;;b.«.pcr 
T  ^**'=-P-'P;l>.»-;  pr.4i,llAl 
Lg.6;  pr.2ftoli         ..        •■ 

^(^33  to  2i;  pb.lg    ij.    pr,  3il  Flatratc 

^tr**  U)  U^'*'  '^'  *^*'  ^"'  ^*"  '  Flat  rate  and  si.  Malt! 


Flat,Bl.BC,2-r.mtr, 
con.w.  diE.  At.sw. 

tiat  rate  A  sliding 

scale 
Flat  rate  w.  dis.,  time 
BIT.,  coot,  A  special 
Flat  tale  A  special 

Max.  demand  and 

flat  rale 
Mai.  di'mand   and 

Uat  rale 
Flat  re.  dis.,  el,  sc,,a- 
raWmelerAliaieaw. 
i'lat  rale  A  contract 

Mai.  dcLsaud,  flat 

rale  and  cuutract 
Flat  rate  w.  dis.,  si. 
Hcale  A  contract 
Mai.  deiuand,  flat 

A»l.  scale  w.  dia.' 
Mai.  demand  and 

flat  rate 
Flat    rate,    sliding 

scale  A  apcciai* 
Mai,  demand  A  Bat 

rate 
Flat  rate  A  sliding 

scale' 
Lg,  flat  rate,  pr.  bK 

ecale,  witbdie. 
Sliding     scale     A 

contract 
Max.  demand,  flat, 

6l,»taleA2.rate 
Mai.  demand  and 

flat  rate 
Flat  rat*  with  rebate 


679,611 
619,361 


13,132,792 
117,168 

61,500 

158,319 

485,159 

3,615,783 


Flat  rat*-,  srith  die- 
counts 

Flat  rale,  with  dia- 
coimiB  (or  power 

Flal  rate  A  sliding 

scale 
l-'lat    rate,  si.  scale, 
&  niox.  demand 

Flal  rate  with  disc. 
A  time  aw, 

Flat  rale,  2.ratemtr, 

w.  liraeaw,,  Acont. 

Mai, dem,. flat  rate, 
A  si,  scale 

Flat  rate  with  dia. 


^. —  . .-,.f ■■>■•■. •u.u.i.~,iu,i.    v.,».r<urtTeainer  Ui 
Lighting  a 


287 

1  traction,  three  stations.      'Also  240  and    288 
iiM  V.  A.c. ;  ir.  500  t.  d.c.     Daia  to  March  31,  1912 

Lighting  A  traction.    'Incl.  deatruotor.  £13  400. 
to  Mar.  81,  1912  r,»M,*w. 

Overhead  mains.  'Private  Ig.  320  volts  2-wire 
lg,  110  volts  3-wire.    Data  lo  .\pril  15, 1910 

Lighting  and  traction  siaiion.     Data  to  Sept.  30,  1911    29] 


DaU    2gg 

:  pablic    290 


Data  lor  1911 


292 


DatatoDec.31, 19II 2B3 

*Reeidenc  engineer  8.  Johnston.    Qaa  power.     Data  to  991 

Dec.  31,1909  *"' 

Lighting  and  troetion.  •  Mai.  average,  Sid.  DaU  to  295 
Deo.  31,  1911 

Data  to  Mar.  25, 1910  . . 28S 


Dala  to  Mar.  31, 1912 

Motora  on  hlre-purohosa  system.    Data  to  Jlnr.  31, 1009 

Lighting  and  iraoilon;   local  Tramway  Co.  and  Man- 
chester CorporatioD  supplied.     Data  to  Mar.  31,  1912 
Suction  gas  plant       

Gas  power.     Supply  ha9  been  extended   lo  Dimsicr. 

DatatoDoa.31, 1911 
'Fans  and  radiators,  16  11. p.    Bulk  supply  from  Tork- 

shire  Elec'.rio  Power  Co.    Data  to  Mar.  81. 1913 
Waterpowcr.    Data  lo  Mar,  31.  1912         


297 


Data  to  Dec.  I 


,  1911  , 


300 
301 
302 
303 
304 
306 

OutputagaindocrcniiodowingtonBeof  mtl,  lamps.  'Two  306 
mator.genctntor',:i50  Kw.  each.    Data  to  Mar.  31, 1912 

*C.  W.  Ftttrncather(MKT.)  Cona.enk'S.,Merz  A  MoLollan.    307 
DaUluDco,  31, 1911 
..        308 

Lighting  and  traction.    Llkthting  output  reduced  by  use    309 

ot  raotalUo  lllament  lamps.    Data  to  Dto,  81,  1911 
Lighthig  and  traction.    Data  to  Mar.  31, 1913    ,.        ..310 

Oas  and  water  power.    Data  ontd.  to  Deo.  81, 1911        ..    311 

Walar  power.  Sopplj  commoiicod  Sept.  30,  lOOO.  Data  3I2 
to  April  30, 1912 

Large  power  load.    Data  lo  Deo.  31,  leU 313 

'Lighting  and  Iractiou.  Light  and  power  snpplli'd  lo  3|4 
public  buildings  only.    Data  lo  Mar.  81,  1012 

Lg,  A  tr.  Cona.cngs.,  MerzA  MoLcllan  dec  other  table  315 
Power  Cos, ).     'Tr,  600  A  flOO  v.    Data  lo  Dm.  31, 191 1 

Gas  power  ;  town  gas  at  Is.  9d.  per  1,000  cubic  ft.         ..    3tB 

Data  to  Dec.  31,1908 317 

Supply  from  N.  to  C.  at  3,600  volw  D,c.    Dala  to  Deo,,    318 


Lighiint!  and  traction,     'Tr.  50D.     )Two  gon.  Btns.; 
energy  sold  to  irarawaja.    DaU  to  Uar.  31, 1912 


2S2,992 

4,066,869 

12,577,926 

077,036 

169,984 
(est.) 

6,720,381 
139,179 
20,000 

1,199,644 

93,987 

3,930.776 

2,446,934 

(approi.  1 
764,989 

657,410 

167,446 

31.321 

931,195 

715,408 


Data  to  Dec.  81, 1912  . 


320 
321 
322 


Decrease  In  total  connections  duo  to  use  of  mel 

Data  to  Deo.  81,  1911  ,,.„„    ino 

♦Alternative,  12^%  V'  annum  on  aflsesHraenl,  and  1*  P"    ju 
unit  for  energy  used  for  dmn.pnr,  »*»»  ^«  ^Im,  31.  11 
A.  W.ScIatcr.Cous.  ong.  Mo nd  gax  power,  DaU  to  Deo.    324 

Puiiwd  from  Co,  in  1903.     'AIm  12%  on  asaeaamwit    325 

andld.p,u.    Data  to  Mar.  81.  1909 
Lighting  and  traction.    U»la  to  Mar.  81, 1912 

•Aitemalive  tariff  bised  on  awcssjnont,  with  low  oharKe    327 

per  unit.    Data  to  Mj^h  81,  1912 
•On  feeders.    Data  to  May  16,  1913.. 


326 


DaW  to  April  20. 1909 

Lighting  and  tmolion,    DaU  to  Mar.  25, 1910 
Daw  to  D*c,  81,1911 


328 
326 
330 
331 
332 


DaU  to  Dec. : 


.1910  . 


•Lighting  and  traction, 
Sep.  17, 1911      "■"■" 


,«„..^,...     Traction  supply  commenced   334 
Data  to  Dec,  31, 1911 


0  Mar.  31, 1010 


Sen.  17.  i»ii  ■    I-"""  **■  """-.  ""';,,  iaiq 

Data  w  U.r.  81,  lOl'i 

DaU  to  Dm.  81, 1911 

8«oUon6»Tl«°l-    D.U10D«.31,1911 
1  UsWloB  ">!  "■=""■    ^'^  "  ""  "' "" 
I  LlBWins  ."J  iratll™ 


D.t.  10  M.r.  31, 1912 


336 

337 
.  3!8 
.  339 
.  340 
..  341 
342 


■;?  MMss . 

41    BOOTIE 

*i    tOURNEMOUTH 

*3    BOURNEMOUTKPOOIE 

«5  BRAY      

46  BRECHIN 

47  BRIDGEND  &  DIST.   .. 

48  BRIDGWATER     . 

49  BRIDUNCTON    . 

50  BRICHOUSE      .. 

51  BRIGHTON 

52  BRISTOL 

53  BROMLEY  .KENT) 

54  DROUGHTY  FERRY     . 

55  BUCKINGHAM 

56  BUDE 

57  BUNCRANA 

58  BURGESS  HILL. 

59  BURNLEY 

60  BURSLEM 

61  BURTON-ON-TRENT  . 

62  BURY  lUNCS.l 

63  BURY  ST.  EDMUNDS' 

64  BUXTON 


65  CAMBORNE    REDRUTH 

AND  ILLOCAN 

66  CAMBRIDGE      . 

67  CAMBUSUNC  .. 

68  CANTERBURY  .. 

69  CARDIFF 

70  CARLISLE 

71  CARLOW 

72  CARNARVON      .       .. 

73  CATERHAM         ■        ■■ 

74  CHACFORD 

76    CHELMSFORD   ■■ 

76  CHELTENHAM   & 

CHARLTON    KINGS 

77  CHEPSTOW 

78  CHESHAM  AND 

CHESHAM  BOIS 

79  CHESTER 

80  CHESTERFIELD.. 

SI  CHICHESTER    .. 

82  CHISLEHURST  .. 

83  CHISWICK 

84  CHURCH  STRETTON 

85  CLACTON-ON-SEA      ■• 

86  CLECKHEATON.. 

87  COATBBIOCE   AHO„,, 

AIRDRIE 

88  COLCHESTER  .. 

89  COLNE  

90  COLWYN  BAY  .. 

ei  CORK   

92  COVENTRY 

83  CRAWLEY 

94  CREWE  


96 

CROMLR 

96 

CROYDON         ..       .. 

97 

DALKEITH 

98 

DARLINGTON    ..       .. 

99 

DARTFORO       ..       .. 

100 

DARTMOUTH     .. 

101 

DARWEN 

102 

DENKY  AND  DUNIPACE 

103 

DERBY    

104 

DEVONPORT     ..       .. 

106 

OEWSBURY       ..       .. 

106 

DISS       

107 

DOLLAR 

108 

DONCASTER     ..       .. 

109 

DORKING          ..       .. 

no 

DOVER     

s-vipHy  Co..  I.id. 
»»oUon  Con»i«ilo„ 

N«lonMEWiH„  Construction 
^^..Ltd.  (for  tho  CorporiUoa) 

BooMo  Cotpomttoa    . . 

Wonnwiiiouth  Corporaiion   . . 

noHrnpmo,,i|,  A  Poolo  Electric 

i;»>rplj  Co.,  Ltd.    .. 
Uradfora  CorporaUon  .  \ 

B»y  Drbftn  DiBtriot  Council 

Nonli  of  Sootlnna  Electric 
l-iKlit  A  Power  Co..  Ltd. 

Bnds*nd  UrUn  DiBtriot 
Council 

BridRWdter  A  DieU-iot  Electric 
Sii(>I.J,v  A  Traction  Co..  Ltd. 

Bridliiifrton  Corporation 

Briphouse  CorporaUon 

Brighlon  Corporation 

BriHtol  Corporation    .,         ,. 

Bmrulcy(Kent)  Electric  Light 

A  Power  Co.,  Ltd. 
Brouphty  Ferry  Corporation 

Bucliiiigham    Electric    Light 

Co. 
Bnde    Electric    Snpply    Co., 

Bimcranft  Electric  Snpply  Co. 

Burseas     Hill     &      District 

Electric  Supply  Co.,  Ltd. 
Burnley  Corporation 

Stoke-on-Trent  Corporation . . 

Bnrton- on -Trent  Corporation 
Burj-  Corporation 
Bury  St.  Edmunds  Corpora- 
Buxlou  Urban  Dietriat  Coancil 

Urban   Electric   Supply    Co., 

Ltd. 
Cainbridfte    Electric    Supply 

Co..  Ltd. 
Lanark  County  Conncil        . , 

Canterbury  Corporation        .. 

Carditr  Corporation     . . 

Carlisle  Corporation  .. 

J.  Alciander      ,.         ,, 

Nutioual  ElectrioCouHtruotion 

Co..  Ltd.* 
Urban    Electric    Supply  Co., 

Ltd. 
Chrifrford    &    Devon  Electrio 

LfRht  Co.,  Ltd. 
Electric  Supply  Corporation, 

Ltd. 
Choltoobam  Corporation 

Chepstow  Electric  Lighting  A 

Power  Co.,  Ltd. 
Cbenham    Elootrio    Light    & 

Power  Co..  Ltd. 
Chester  Corporation   . . 

Chesterfield  Corporation       .. 


ChicbcHter    Electric  Light  A 

Power  Co.,  Ltd. 
CliJHloburat    Electric    Supply 

Co.,  Ltd. 
Ohiawick   Electricity    Supply 

Corporation,  Ltd. 
Chnrol)      Strctton      Electric 

Snpply  Co.,  Ltd. 
Clacttm-on-Sea  Urban  Diatrict 

Council 
Cleckheaton    Urban    Dielrlct 

Council 
CoalbridKO  and  AJrdrio  Elec- 
tric Supply  Co.,  Ltd. 
ColcheBter  Corporation 

Colno  Corporation 

Oolwyn  Bay   Urban  Dietriot 

Council 
Curk  Electrio  TramwayB  and 

Linhling  Co.,  Lid. 
CoTUQtry  Corporation 

SuBwci  Electricity  Supply  Co. 

Crewe  Corporation      . . 

CroiDDr  Electric  Supply 

Croydon  Corporation. . 

Electric  Supply  Corporation 

Ltd. 
Darlington  Corporation 

Dftrltord       Urban       Diiitrlct 

Council 
Urban    Electric    Supply  Co. 


Ltd 


Corporat'.on  .. 
Diintpac« 


Denny    an 
po  rati  on 
Derby  CorpomtioD 

DBTouport  Corporation 

Dewnbury  Corporation 

Suflolk     Eleclridly     Supply 

Co.,  Ltd. 
Electric  Supply  Corporation, 

Doncaster  Corporation 

Dorking  Electricity  Supply ., 

Dover  Corporation     .. 


IQQi 
190G 


1905 
1906 


1900 
1930 
1902 


1901  tr. 

1902  Ic 

leoi 

1698 
190J 
1900 
1904 


J.O.  LoyeljiH,. 
A.  A.  Day 

H.  G.  Young     .. 

T.    DawBOQ 

Clothici 
I.  Dulfin 

E.  LI.  Ingram  .. 

Tbomae  Ttolca  . . 

W.  J.  U.  Sowter 

A.    F.     Patorton 

(res.)' 
W.  Welbury 

Harold  Walker. . 

Arthur  J.  Beckett 

A.  Aepinall 

■T.  ChriettelMan.) 

H.  Faraday 

Proctor 
R.n.  Barker     .. 

J.  L.  Tumbnll . . 

T.  Gillies  [Man.) 


John  E.  Swan  . . 
Edward  Prior  ., 
Jae.  E.  Starkle.. 
C.  H.  Tearaon  . . 

ThoH.  Hall 

S.  J.  WatBon     . . 

9.  E.  Say 

W.  J.  Leetninf;.. 

L.  A,  Hardfl      .. 

B.  C.  Pierce      . . 

C.  A.  Blaecheck 
Arthur  Ellia  .. 
Sydney  T.  Allen 
S.  A.  Hoopes    . . 

D.  0.  Evans    . . 

EdniandE. 

Walker 
Oeo.  H.  Beod  .. 

K.  A.  Scott- 

MoncriefT* 
WaltCT  J.  Bacbc 

O.  L.  Coven  ton 

B.J..T.Swan(Res.) 

S.  E.  Britton    .. 

B.  L.  Aoland    . . 

II,  V.  Weare 

(Res.)* 
R.B.Baker      .. 

A.  W.  Money    .. 

O.  Payno 

H.  W.  Everitt  .. 

A.  Pickorsglll    .. 

F.  J.  Launohbury 

W.  FlfiBby 

A.  O,  Cooper     . . 

A.  R.  Tudman  . . 

H.  H.Nalder    .. 

Oeo.  Tough 

Edward  Prior  . . 

B.H.  Denton  .. 


660 

IOOi200A.c, 
250A500D.C. 
230*1  fiOn.c. 
230  4  100  A,c 
100  &  203 

240  ft  480 

600,  ft  233 


220  A  440 

2S0A  4G0 

116,  230.  ft 
460 ;  tr.  650 
105  ft  aiOA.c. 
250  ft  fiOOD.c. 


400A203D.C. 
235  ft  470 


110,220  ft  440 
tr.  600 
220  ft  440 


100ft200A.c. 
tr.  600  D.C 
290  ft  440 


I'lrcct     .. 

1,0I»» 

^1-.  l-ph.,« 
«  direct 
Direct     .. 

7,600 
600* 

60-.  8-ph., 

A  direct 
Direct     . . 

2.050 
1.200 

100—.  l-ph. 

A   direct 
Direct,  ft  50 
— ,  3-ph.' 
60—.  1-ph. 

4,400 
18.830 

D.C. 

820 

Direct     . . 

183 

60-,  2-ph. 

Direct     -  • 

Direct     . . 

Direct    . . 

CO—,  3  ph.,' 

&  direct 
93—,  1-ph.' 
A  direct 
Direct     .. 

Direct  , . 

Direct  .. 

Direct  .. 

Direct  . . 

Dir«ot  .. 

Direct  .. 

Direct  .. 


75—.  1-ph. 

A  direct 
Direct     . . 


Direct,  and 
25—,  3ph. 
0O-,  1-pb. 


330  Direct 

0  ft  440      Direct 


750' 
Bulk. 
10,200 
16,050 
1,620 


78.47 
6,800 
6,445 


1,710 
2,260* 


230  A  460, 

tr.  600 
100  ft  203 


K.  A.  Scott- 

Mon  cried* 
J.  R.  P.  Lunn  .. 

J.  D,  Peniber    . , 

O.  E.  Smith      . . 

Cbae.  Gomett  . . 

Andrew  0. 

Merrilee 
T.  P.  WilniBhurst 

J.  W.  Spark      . . 

R.  H.  Campion 

Napier  PrenUce 

K.  A.  Scott- 

UoncriiJr* 
E.  S.  Bayner 

Henry  Joseph  . . 

L.  W.  Woodman  i 


lOOAaoOa.o. 
110  D.C. 

100  ft  200 


210 
220  ft  440 

200  A  400 
230  A  160 

230  ft  460 

lr.650 

240ft48UD.c. 

4O0  A.C 

21U  ft  4-JO 
tr.  500 

210  ft  480 
tr.  S40 

220  ft  410 

230  A  460 
tr.  fiOO 
20OA.C. 


230  ft  400 
340  ft  480 
200  A  400 

il.C.* 

225  ft  450 

230  A  400 
tr.  600 

230  ft  460 
tr.  600 

310  ft  400 


330A400D.C. 

500A440A.C.' 

SSOftlOU 

^SOftlOOn.c. 
200A.o.tr.600 
230,400  ft 


70—.  1-ph., 

ft  direct 
Direct     .. 


99-,  1-ph. 

100—.  Iph., 
A  direct 
100-,  1-ph., 
t  D.C.  (or  tr. 
Direct     . . 

Direct  AGO— 
3-pb.(C.B.) 


Direct     . . 

Direct 

Direct  . . 

Direct  . . 

Direct  .. 

Direct  . . 

Direct  . . 

Dirwt  and 
25— .a-ph., 
Direct     .. 

Direct  . . 

Direct  . . 

Direct*  .. 

60-.  2-ph. 

Direct  .. 

Direct  . . 

Direct  .. 

60-,  1-ph. 
ft  direct 

Direct  .. 
Direct  . . 
Direct    . , 

60-,  8-ph., 

ft  direct 
60—,  3-ph. 

40—.  1-ph. 
A  direct 
Direct     . . 

Direct  .. 

Direct  . . 

Direct  .. 

Direct  .. 

Direct  . . 


1,500  A.C, 

2.500  m.B 

2,170 


66  KW.  Ig. 

2S0  sw.tr. 

70  KW, 


689  Ig. 
875!?. 
3,065 


672 

120 

G19 

2,813 

1,461 


1,316 
47.6 


49  KW. 
770A.B. 


400  A.H.Ig. 

laOOi-H.tr. 

70  KW, 


170  A.  Ig. 

700  A.  tr. 

40  KW.  for 

4hfs, 


for  2)  hrs. 
273  KW.est 
140  KW.  tr. 

160  KW. 


2,680 
9,000 


1,970 
700 


6.760 
1.600 


147 

76  KW. 

S3 

53  EW. 

660.2 

132  KW. 

600 

900  A.  lor 

ahn. 
116  KW. 

1,600 

ISO  A.H. 

969 

608 

S60 

90  KW. 

1,187 

(et.  tr.) 
tt,090 

800  KW. 

66 

40  KW. 

616 

160  KW. 

ICO 

Sa.6  KW, 

8,076 

156  KW. 

47 

68  KW. 

1,911 

368  aw. 

658 
18I.S 

60sw.lg. 

L96KW.tr. 

48  KW. 

7S0 

117  KW. 

8,1110 

876  A. 

1,303 

1,019 

98 

170  A.  !r., 

60A.H:is'i 

50SW.tr. 

40  KW. 

17.1 

16  KW. 

960 

76  KW. 

168 

19  KW. 

691 

77  KW. 

£883,718 
£35,000 

£118.212 

£75,000' 

£100,206 

£321,860 
approi. 
£17.000 

£32,338 

£15,691 

£21,677 

£38,700 

£6,297 

£8)0,328 

£957,457 

£131,699 

£19,906 


£S,000 
£112,212 
£53,194 

£86,306 

£117.053 

£35,000 

£18,732 

£123.406 

£131.258 

£16,291' 

£69,422 

£2S4,B33 
(approx.) 
£91,028 


£62,835 
£164,076 

£31,072- 
£120,730 
£61,000 

£33,000 
£37,197 


£10,000 
£31,002 


£49,084 
£36,842 
£329.OI0t 
£294,085 
£5,000 
£57.166 
£33,063 
£355,614 
£16,800 
£73,934 
£48,300 
£64,019 

£64,000 

£1,077 

£327.003 

£128,855 

£60,459 

£7,0.1) 
£70.660 


6.046  KW. 
452.4  KW. 


7,319  KW. 
inc.  balk 
491  KW. 

891.3  sw. 

340  SW. 

210  KW. 

988  KW. 


,661  KW. 

!,440  KW. 

445  KW. 

About  66  EW. 


2,187  KW. 

889  KW. 

1,280  KW. 

3,219  KW. 
140  KW, 
993  EW, 
602  KW. 

2,002  KW. 
163  KW. 
785  KW. 

5,159  KW. 


343  KW. 

410  KW. 


2,000  KW. 
116  sw. 


1,814  KW. 
1,335  KW. 


601  SW, 
1,075.7  KW, 


129  mtl      .. 

63arc.6cbn,, 

6  mil. 
33Bre.60  cbn. 

900  tutl.- 

184  cbn.,  124 

mtl. 

400  mtl. 

15  arc,  184 

54  arc,  450  mtl. 


872  ar^  1.B71 

mil. 
S95arc,  52  mtl, 

3  mtl. 

12arc,10  cbn., 

28  mtl. 
90  mtl. 

130  mtl.      . . 

6  arc,  30  cbn. 


3  are,  12  cbn, 
23  arc.  42  cbn. 


20  arc,  6  cbn., 
468  rati.,  5  N. 
12  arc,  712 


21    arc,    302 

Nemflt 

388  arc,  19  cbn. 

6  rati. 


1.719  KW. 

(inchRl 

1,167=11,794 


258=666  a.P. 
2,210=12,729 


96=530  B.P, 

24=96  H.P. 

50=220  H.P. 

32=148  H.P. 

571  =    3,023 

H.F. 
1,445=12.832 

H.P. 

66=160  H.F. 
34=89  HJ. 
3=41  HJ... 
10     .. 


241=710fHJ. 


See  other 

Table 
63=1,300  B.P. 

Se«  other 

TaUe 


750  KW. 
1,830  KW. 

592  KW. 
614.1  KW. 
1,959  KW. 
2,189  KW. 

65  KW, 

932  SW. 

429  KW. 
6,458  KW. 

124  KW. 
1,852  KW. 

431  KW. 

689  KW. 

772  KW, 

10  KW. 

6,000  SW. 

1,121  KW. 

1,029  EW. 

40  SW. 

64  KW. 
1,100  KW. 
520  KW. 
1,568  KW. 


10  arc,  20  mtl, 
140  N. 
854  mtl.. 


104  ore,  IT  mtl, 


34  arc,  600cbn., 

752  mtl. 
10  arc,  4  cbn. 

7  mtl. 
424arc,614mtl, 


36=1,230  a,p, 
30=760  H.P. 


20  arc,  4  cbn., 

18^  mtl. 
38  mtl. 

186  arc.  518 

cbn. 
20  arc,  1  inc. 


26  rati,, 

SNenist 

8  arc,  44  mtl. 


314=2.506  H.P. 
40=200  H.P, 
61=154  H.P, 
515  KW.      . . 

252B.H.F.   .. 

13=43  H.P. 

121  =  537  H.P. 
618=4,079  H.P, 
315=1,713  H.P. 

1=67  H.P,  .. 

36=317  H.P. 

106  KW,  uic. 
htg. 

65=230*  H.P, 
49=121  H.P. 
8=8iH.p.  .. 
69=381  H.P. 
129=530  H.P. 
198=1.071  a.p. 

17=105  H,p. 

67=366  H.P, 
1  =  3  H.P.    ., 

121=600  H.P 
1,900  H.P.  ,. 
65=163  SW, 
219=534i  H.P, 
20=100  H.P. 
816=2,223) 

H.P. 

768=8,281 

H,P, 
6=20  H.P.  .. 

65=219  H.P. 

34  KW. . 

339=1,644  H.p.i220= 5,601  H.P. 

=74i  H.P, 

310=3,093  B.P, 

70=781  H.P. 

29=177  H.P. 

210=1,024  B.P, 

1=6  H.P.  .. 
1220=3.600  H.P. 
I  74  =  456  H.P. 
203= 1,030  H.P. 

5=8  H.P.    . , 

6=ljHJ. .. 

85=430  H.P. 

53  KW.  {inc. 

htg,) 
19=214  a, P. 


70=1,330  H.P. 


=2,000  H.P. 
=3Ji20  HJ. 
1=740  B.F. 


=1,250  HJ-. 

=  1,100  H.P. 


2,090  SW. 

14,884  KW. 

713  SW. 

4,231  KW. 

8,868  SW. 

18,305,  KW, 
ex.  tr. 
547  KW. 


1,146  KW. 
267  KW. 

11.600  KW, 

(ex,  tr.) 

17.601  KW, 


150  KW. 
5,297  KW. 
2.071  KW. 

2,190  EW. 
5,317  KW. 

650  EW, 
1,108  KW. 
1,610  KW, 
2,323  SW, 

237  KW. 
1,263  KW. 
9,233  EW. 
2,901  KW. 
117  SW. . . 

494  KW. 
B48  KW.  . . 

925  KW. 

2,222  KW. 
(01.  ir.) 

634  KW.  ,  .• 
3,497  KW. 
2,793  KW. 

270  KW.  .. 
604  KW.  . . 
1,482  KW. 
64  Kw.    , , 


2,653  KW. 
1,495  KW , 


1,305  KW. 
471  KW. 
12,766  KW, 
200  KW. . . 


809  EW, 

1,693  KW. 

16  SW. 

8,000  KW. 

3,856  KW. 

1,820  SW. 
tr.  500KW, 
15  KW.   .. 


7.0% 

3.744  KW. 

37  KW. 

18.7  SW  . 


347  KW. 
946  KW. 


737  KW. 
177   SW, 


129  SW, 

67.8  KW. 


13.9% 
23  KW, 


r^.SJft  I,  or  3J  less  10%;  pT-S 
to  1,  leas  10  per  cent. ;  tr.  1.1 
Lg.  5  with  dis.  A  spl. ;  pb-  '8- 
contract;  pr.  2) 

Lp.  G4  li.or83;  pb.  Ig.  3;  pr. 

3  to  1 ;  tr.  IJ  to  1 
Pb.le.2     .. 

I'g.7  A  3i.or  G4:pr.  3  4  2* ; 

tr.  la 

Lg.  4  w.  dis.t :  pb.  I(t.  arc  £13^; 

pr.  3  to  J  :  htR.  2  to  1 :  tr.  IJ  t2*rt.) 
Lg.  6  ft  Si;  pk.  Ik„  arc  £15, 
L|?"d  £^^  Si-oV;-  It.  .«-  -»» 

p. ft.  1  pr.  4  &  14,  or  24 

Lr.   H  to  4  (ai%dls.);   pb.If. 

2i;  pr.  14;htg.  3i 
Lg.7ft2,or4i  to4;    pr.RftI, 

or  2 
Lg.  5  to  3J  ■  pb.  Ig.  arc  £15,  inc. 
4  N.  f4;pr.atol};  hig.  2  to  1 
Lg.  5;  pr.  4lo  1;  htg.  IJ 

Lg.  4  ft  8,  or  6  4  2 ;  pb.  Ig,  U  ; 

pr.  1  ■  tr.  1.2 
Lg.  4)  w.diB.  to  30%;  pb.  Ig.  arc  £31, 
£14JpeTlp.p.a.;pr.  liir.diB.to20% 
Lg,  74  4,or6;pr.4  Al,or2i; 

bulk  supply  2 
Lg.  64:  ph.  Ig.  2i;  pr,  3 

Lg.  7  w.  dis. ;  pb.  lg.  contract . . 

Lg.  6  ;  pr.  3  

Lg.5;  pb,lg. contract;  pr.  IJ.. 

Lg.  6;  pr.  4         


Flat  riu,  «l.  scale  ft 

contract 
Mai,  demand  ft  Bat 

rate 
Flat      rate      and 

contract 

Max.  demand,  Sat 
rate.coui.ftgpcl. 


Lg-  3i  ;   pb.  lg.  li  ;  pr.  13  4  1 ; 

tr.  U 
Lg,  7  ft  2,  or  5,  arcs  3 ;  ph.  In. 

3 :  pr.  3  to  1 ;  btg.  1 

Lg.5,  or6ftS:pb.lg.3;pr.  Itoj, 

or3  A  l,or2  to  IJ' ;  tr.a*.  1,37 
I-B.35,3i,  33;  pb.  Ig.arc£lii,t 
£13J,inc.£li;pr.lJ,lft5;  tr.  1 
Lg,G  w.rebates,  to4\;  pb.  Ic  arc 
£14,  inc.  £3;pr.3io2i*w.difl. 
Lg.  6,  7  ft  3,  2;  pb.  lg.  arc  £30 

p.a. ;  pr.  25  ft  IJ 
Lg.  7  ft  4,  or  ti ;  pb.  lg.  contract ; 

pr.  4  A  1,  or  24  ;  tr.  IJ 
Lg,  6  on  200  v., 7  on  100  v.,  with 

epcl.  disconnts  ;  pr.  3i  to  1^ 
Lg.  4  ;  pb.  Ig.  2 ;  pr.  2  . . 

Lg.  7  4  li,  or  41 ;  pb.  lg.  arc  £20, 

inc.  £3i  p.a.'  ;  pr.  1^ 
Lg.  7&3,or3J;  pb.  Ig,  arc  £14, 
flame£30,n.a.t  :pr.4  41,or11 
La.  5  to  3J';  pb.lg.  arcf  21 13a  Id  A 
£15  ;  pr.  Kresld.  hrs.  3});  Ir,  l.fifl' 
Lg.  7i  w.  dis.  (=6  to3i);  \>b. 

lg.  contract 
Lg.  6  ;  pr.  S),  w.  discounts 


Lg.7  A4,or6;  pr.4ftliio 
Lg.  6 ;  pb,  lg.  inc.  £3  p.a. 


^  £2Si, 


Lg.  64  to  41 ;  pb  Ig. 

N.  £3  8s.  p,a.;  pr!  a 
Lg.  5i.  4  ft  2  ;   pb.  !g,  3 ;   pr.  3 

tr.  I.e.  1.1,  A  0.7E 
Lg.  8 ;  pr.  2i       


Flat  rate 

Mai.dem,.tlftt,Tf.d,, 
2-rate.  conl.  A  spl. 

Flatralc,  max.dem., 
si.  scale  A  time 

Mai.  dera.,Oatr 

Flatrato 

Max.     demand 

flat  rate 
Flat  rote  ft  sliding 

scale 
Flat  rate    . . 

Mfti.  dora.,  flat  rat 

U  AX.  dem.,  flat  rate  w 
dis.,  2-rQtc,  special 
Max.  demand,  flat 

rate  A  2-r.  mtr, 
Flat  rate  w.  die.  . . 

Flat  rate  with  dis. 

Fiat  rate    .. 

Flat  rat«  with  die. 

Flat  rate    . , 

Lg.,  flat  rate;  pr., 
max.dem.  tr. dia. 

Uai.  demand,  flat 
rate  A  si.  scale 

Max.  demand.  Sat 
rate,  ft  si.  scale 

Flat  rate  A  sliding 
scale 

Flat  rate  with  dis- 
counts A  special 
Max.  dem.,  fl,  A  2-ratL> 

meter  with  dis.,  etc, 

Mai.  demand,  flat 
rate  A  contract 

Flat  rate  with  dis- 
counts, A  contract 

Flat  rate    .. 

Mai.  demand  and 

flatrate  w.  dis. 
Max.  dein.,  flat  rata, 
si.  Bcl.,  2-rata  mtr, 

Mai.  demand,  flat, 
sl.sc.,2rateAepl. 

Flat  rate  with  dia- 


22.103,000 

I  approi.  I 

1S5.000 

\B6;BCa 

107.692 
116,772 


120,097 

111,715 

65,000 
8,219,387 
1,689,918 

3,009,500 
8,911.838 

851,713 
317,936 
2,358,865 
700,597 
100,000  est. 
768,785 


Ches.  6,  6  ft  3;  dies.  Bais  G- 
pb,  Ig.  contract ;  pr.  1  A  11,  or  2 
Lg,  31 ;  pb.  Ig.  inc.  £5,00(i  p-a- : 

pr.ll  ft  1 :  tr.  0.89  p.u.  +  £982  p.a 
Lg.  6  ft  4.  less  10%,  or  3j  ;  pb.  lg, 

arc  £121;  pr.  11,11  Al:  tr,  1} 

Lg.  6;  pb.  lg.  £3ip,  lp.:  pr.  31 

A  Ij  and  1^4  2^:  btg.  Ij. 
Lg.  8A4,or7;  pr.  4     .. 

Lg.  6  (shops  4) :  pr.  2  hi  lg      . . 

Lg.O;  pr.6AIl 

Lg.  5 ;  pr.  3  


Lg.  4  ;  pb.  lg. 
tr.  1.5  to  1,8 
Lg.l 


:  pr.l 


Lg.5to8i;  pb.lg.a.H:  pr.  1  lo 

15;  tr.  11 
Lg.  6  A  21,  or  41 ;  pr.  3  A  1,  nr 

21 ;  tr.  2  to  11 
Lg,  5 ;  pb.  lg.  1 :  pr.  3   -  • 


Lg.  C,  4  ft  3:    pb.  ly.  arc  £15 


4  ft  3:  pi 
;  pr.  2  A  1 J 
a  ft  1,  or  11 


Lg.  6,  a  ft 

pb.  Ig.  £800  p.a 
Lg.  6  ;  pr.  4 


Lg.  6  ft  3,  or  4  :  pb,  lg.  3}  ;  pr. 
Lg,  7*4,  or  6*;  pb.lg.  arc  £17 
p.a. :  pr.  4  4  U.  or  21 

Lg.  7  A  11,  or  91  (bsinnt  21l :  pr. 

(t.Bw,iai&l,or31:lr.3tol,| 
Lg.   11  less  10  %;    pb.  !»■  6: 

pr.a;  hg.  H 
Lg.  4  A  IJ,  or  31 ;  pb,  Ig.orcilS 

p.a.;pr.  HloJ*;  tr.  1 
Lg.7fta.or4*(arc3|:pb.'«/« 
£1S  ft  £10t:  pr.2i  to  If  ;  tr.li  U>  1 
Lg.7  4  3, or 6:  pb.lg. £618 pa. 

pr.  lftll,or31 

l-g-iii  pb.Ig.S:  pr.atoj;  tr, 

Lg,  4",  rainimnoi  £1  p.a. ;  pb.  Ig. 
8;  pr.  24  4  2,  min.  £3  p-«. 


3  to  1  ;  tr.  1.45 


Lg.  8J' ;  pb.  Ig.  arc  £231.  '"*'■ 

£88;  pr.  13;    tr.  8  lo  125 
'-5l4S,or4;pb.lg.51*I»^or 

|4*:  tr.  L 


3li*:  tr.1.6.  1.541.1 
Lg.  8  4  6 :  pr.  6  to  8 


I«.  5,  41  A  3  : 

pr.  3  10  1  ;  t 

Lg.  7  A  4,  or  6 


11 

pr,  21  . 


8;  bg.  n 

|.  £*«  p.*'. 


Lg.  7  4  9,  or  61  w,  din." ;  pr.  21 ; 


Flat  rate     .. 

Flat  rate  and  yearly 

conl  roc  t. 
Flat  rate    . . 

Sliding  scale   with 

dlscjunts 
Max.   demand,  flat 

rate  4  contract 
Flat  rate     . . 

Flat  rate,  contract 
A  max.  demand 

Flat  rate  w.  dis,  ft 
contract 

Max.  demand  with 
dis,  ft  flat  rate 

Plat  rata    . . 

Max.  demand  and 

flat  rate 
Flat  rate  with  dis- 

countH 
Flat  rate     . . 

Flat  rate     . . 


Flat  rate  ft  alidiug 
scale 
Flat  rate  with  db)- 

Max.  demand  and 

Rat  rate 
Fiat  rale     . . 

Fiat  rate  determined 
by  mai.  demand 

max.  demand  and 
flat  rate 

Flat  rate     . . 

Max.  dem..  Bat  ft 
si.  scale  with  dis. 

Max,  demand  and 
flat  rate 

Max.  dem., flat, cont, 
w.  dia.,  time  sw. 

Flat  rate     ,. 

Flat  rate,  mai,  de- 
mandftfll.Bcale 

Max.  demand  and 
flat  rale  w.  dla. 

Max.  demand  and 
Hat  ra  t« 


•Used  as  sUnd-by ;  Bulk  unpply  from  Nc,  o/T.  E.  fl.  <"«.     38 

Cons.  engr«.  MoT!  4  .Mc  Lcllan.     DaU  to  Dec,  31,  1911 
Lighting  and  tmctlon  xtatlon.    'Alw  three-phajne  »iapply    38 
at  400  v.,  BO* :  tr.  650  v.     DaU  lo  Rrarob  31,  1913 
Also  BUndby  *upply  =  160  R.P,     DaU  to  May  16,  1910    40 

Lighiing  and  traction,     a.c.  3,800  ».     'Traction  500  T.     41 

Data  to  Mar.  81. 1913 
Public  lighting  ft  traction  Ktation  (921%  oi  output  (or    42 
'"f*"""-!    'SUtion  plant  and  cabl« 
Ushlingand  traction.     'Also  100  «  and  traction 

680  V.  n,c,     DaU  to  Docpnibcr  3lf ' 
Lg.ft  tr.  Lamps  fr«e(ona  p.  80n.),  >  „  at  6,600  v. 

to  subsing.  Tr.  500  D.o.  tAl8o7d.ftlf  lolo81/8/I2 

Dtntrict  rMidootial,  no  induRlrica,  %II    pow,>r 

.i"^-  J'""  t"  Mawh  31.  lOia       -_^ 

mTSu"  «»"-.K.™(Vn«,  It  »>1HB     ■<*  to  I>r* 
D»(»  lo  Mar.  a\,  1911 


43 


46 


>ly.    Da'a 


47 
48 
49 

50 
51 

1912    52 
2,000  volta  D.C.    S3 

54 

Part  gas  power.    Dau  to  Dec.  81. 1911 55 

58 

67 

gas  power:  overhead  malni,  DaU  to  Sept,,  igil  gg 
Lighting  and  traction.  Data  to  Mar,  81, 1010  ,.  ..59 
Data  to  Mnr.  ?1,  1012 . .        ..  ^n 


LlghUng  aud  traction.  'Pr..  80%  ot  total  on  red  trie  ted-  Rt 
f  ,''«"•■  "r^t^™;  btg.  4  ckg.  Id.  Data  to  Mar.l  1912  ^' 
LlKhlme  and  tracUon.     Data  to  Mar.  31.  19<^'  (p„„    62 


Data  to  Dec,  81,1909    ...  / 

Extensions  in  hand.    Dau  b,  M.r.  31, 191 
Gaspo»er.    DaU  lo  Mar.  31, 1913  ._ 

Lighting  and  traction.     •T™t,™i    , 

March  31. 1912  Transraiwion  c 

•AlHo  50*,  3-phase,  at  310  xoI„.     Data  to  Mar.  26.  1 

DaU  to  Dec.  31,1909 
DaU  to  May  16, 1912  . . 


Suctio 


63 


Flat 


and 


Max.  demand  and 

•iidmg  scale* 
;i-,  max.  dem..  si.  «c 

M*  *">»■•  t.SW..8pl. 

Mai.  demand  and 
Bxt  rate  wlifa  dla. 

Max.  demand  and 
flat  rale 

Max.  demand  and  I 

flat  rot« 
Mjr.^emand  ft  fl.t  | 
^»-  dem*; 

diaeoun 


1,730,W9 
(eald.) 
37,559 

333,631 

1,869,073 

1,4Q0,G40 

212,000 
121,974 
809,097 
19,278 

1,039,103 

2,052.376 

1,497,435 

765,769 

270,129 

8.596,803 

10,173,833 

50,000 

700,103 

104.027 

6,471.202 

78,618 

1,834,676 


1910).     '1,000  Kw."boiiiB"hiTta"iTrd'" 
Corp.  waterworks,  50  H.i 
avurago.    Dalft  to  SLir,  i 

Lg.  i  tr.  station.      Max,  load  In   Sep.;    Ioa.1  ilirouch  AA 

Lighting  and  traction.    'Also  a,c.  at  3.000  v,    Tr.  520  fiS 

V.  P.c     Data  to  Dee.  31.  IDU  ^r.oiii  ot, 

Data  to  May,  1913        g- 

•AlBo  destructor,  £7.000,    Energy  obtained  /rora  refuse  67 

almost  entirely.  Data  to  May  16, 1909  ' 

Two  tanl.  23  c.p.  encli.  or  two  Onrara  25o.P..  or  one  RA 

cbn.,  2jc.P.    Data  to  Mor.  91.  1013, 

■Tr.dept.  snp,3.pli,  ilOOOv,.  50*4100  v..  D.C,  at  cost  no  Ao 

.  rinc.  £2  He.  £1  U.  4  ifl  p.a.    Data  SI/m"         ^  ^^ 

Lightuigandtroclion.    'AUo  £7  per  KW,  ro,d,  A  2d.  per  70 

unit.    DaU  to  Mar.  .11.1912  ■  »•'  lU 

6  miles  overhead  mama  to Carlow.    Water  power;  gleam  71 

plant  at  0.  osflUnd-by^ 

'^S^riOlJ'"'' "'*' ^*"^""°""    -'^ '•"*"■    I^"**  to  Mar.  72 

Data  to  Deo.  81,  lOi: 73 

Water  power.    Data  to  April  18,  1910        74 

■^PS'  Eng.  ft  Manager.  J.  EubUco.     Data  to  Deo,  31,  75 

LiKhting  and  traction.      Lighting  A.O.,  Tramway  Co.  76 

Buppliod  \yith  D.C.    Data  lo  Mar.  81, 1910 

Data  to  Doc.  31,1911  ,.         .,  77 


•To  Dec,  31,  1911.    DaU  to  March  80, 1912 
Lighting  and  trocUon.     Data  to  Mnr.  23, 1910    , 
Lighlhig  and  traction.    DiiU  to  Mar.  81, 1913   , 


78 

79 


'Horace Hoot, eons. eng,    DIoseloil-enginoplant.    Dotato  gt 

Doc,  81.  1911. 

•Bulk    supply   from    Droraley    at   8,000    v.      Data   to  ttJ 

Dec.  81, 1009 

Data  to  Dec.  31, 1009 53 

Suction  gofl  plont      .,            54 

86 

Llghtingand  traction.    *102h.P.  unduragrcctnonlnt  Id.  86 

per  uult.    Data  to  Mar.  81,  1012 

Lg.fttr,  "Traction  560 ».D,r,  IPartofwipply  bulk  from  87 

Clyde  Valley  Bloc.  I'owur  Co.     Data  to  Dec.  31,  1900 

Lighting  and  traction.     DaU  to  Mar.  81,  1912  88 

Lighting  and  traction.     Motor-gcn,   12j  E.V.a.,  50*.  89 

3-ph.,  for  traosmis«ion.    Data  lo  Mar.  81,  1913 

Data  lo  Mar.  81, 1912 go 

Lighting  ond  traction,    •6,000  v,  50*  S-pb.  trans.    ILg.  9) 

£155,541 ;  tr.  £173,466.    Data  lo  Dec,  81,  19U9 

DaU  lo  Mar,  81, 1912 92 

Suction  gas  plant,  and  oveiliea'l  mains 93 


Dau  to  Mar,  81, 1913  .. 


94 
95 


'Slot  meter  7d.  per  linlt,  inc.  miter  rout.    Data    to 

Dec.  »1,  1911 
Lg,4tr,  •2804160i>.r„tr.650»,II'b.lg,aro£14:lnc,£37s,    96 

and  £2  18h,  Id.  p.a.    lllg..  I^d.    Data  lo  Mar.ai.  1913 
'Resident  F.ngiueur,  J.  A.  Oow-RumhoII.     Data  U>  Doc.     97 

31.  1900 
Ligbtiug  and  traction.     '.VUo  £1  pi-r  KW.  p,a.,  and  )d,    98 

pur  unit.     Data  lo  Mar.  31, 1910 
Lg.fttr.   'Propt.  meters,  Od.   iMtl.  £44  £3as,   |AUo£Q     99 
per  HW.4 11  p,u.(l  p.u,  over  160,000] .  Data  lo  Mar.  31, '12 
Data  to  Dec,  81,  1911 |00 


917.508 

9,371 

6,100.000 

1,001,638 

1,419,959 

16,674 
1,250,331 
181,692 
,099,379 


Lift  Ir..  with  deHtruotor,     'Traction  GOO  T.  Data  lo  Mar 

91,  1^112     Adding  1,000-KW,  turbogcn.  8,000  v,  m~ 

Data  t  J  April  20, 1912 

Lg.  A  tr      'Spfcial  mai,  demand  raUs  for  Ig.  and  pr. 

p\  lg.,  are  £22  {jnt,  £10).     Data  lo  May,  1913 
Lighting    and    traction.     'By    2-rate  mtr.,  Sj  A  l]d 

Data  lo  Mar.  81,  1912 
Tr.Lcilon  supply  lo  Yorks.  (W.D.I  Elee,  Trys,,  and  to 

Dcwsbury  A  Oiisctt  Trys,     DaU  to  Mar.  81,  1912 
Gas  power  

OviTlicad    mains,  bare    copper,       *RoHident    engineer, 

J.  11.  Mitchell.    Data  to  Dec.  31.1909 
Lighiiug  and  traction.    DaU  to  Mar.  81,  1913     .. 

Data  lo  Dec.  31.  1909 


101 
102 
103 
104 
105 
106 
107 
108 
109 
110 


l>ttUin  Corporation  . . 
Dudlry  CorpomUon  ., 
Dulvertoa  ElMUio  LightinR 


111  DUBIIN   .. 

<l]  DUOlEf    . 

113  DUIVERTOK      .. 

lit  DUMBARTON    .. 

W  DUMFRIES 

116  DUNDEE    . 

117  EAlmC '  E«luis  CorpomU. 


DuiutriM     EliMlri 

Co.,  Ltd. 
Dundw  Coi^oreiioi 


Supply 


118  EASTBOURNE 

119  EAST  HAM 

120  EBBW  VALE 

1!l  ECCIES  .. 

122  EDCWARE 

V23  EDINBURGH 

121  EDMONTON 

125  ECHAM   AND    STAINES 

126  EUAND 

127  ENFIEID 

128  EPSOM 

129  ERITH  &  DISTRICT  . 

130  EXETER  &  HEAVITREE 

131  EXMOUTH 

132  FALKIRK 

133  FALMOUTH  ■•       ■■ 

134  FAREHAM  ■■       ■ 

135  FARHWORTH  ■■ 

136  FAVERSHAM       ■ 

137  FELIXSTOWE 

139  FIHCHLEV 

140  FLADBURY 


WALTON 


141  FLEETWOOD       •       ■ 

142  FOLKESTONE    ■■ 

143  FOLKESTONE^AN^D,^^ 

144  FORT  WILLIAM  ■ 

145  FRINTON-ON-SEA      ■ 

146  FROME    

147  CALWAY 

,48    CATESHEAD,^DUJ.HAM, 

149  CILLINCHAM 

150  ClASCOW 

151  CLOSSOP 

152  GLOUCESTER    ■■ 

153  CODALMIHC      ■• 

154  CORING  &  STREATLEY 

155  CORSEINON      •• 

156  COSPORT    &    A^L««j 
167    COVAN 

158  GRANTHAM 

159  CRASSINCTOH   • 

160  GRAVESENO     ■■       • 
161    GRAYS  THURROCK    ■• 

163  GREENOCK        •• 

164  CREYSTONES    ■■ 

165  CRIMSBY  &  DISTRICT 

166  GUERNSEY  ■ 

167  GUILDFORD       ■■ 

168  HALIFAX 

169  HAMILTON        ■■ 
,70  HANLEY.  STOKE^-ON^-^ 

171  HARROGATE 

172  HARROW 

173  HASTINGS        ■■ 

174  HAWICK 

175  HEBBURN    &  FELLING 
,76    HEBDEN  BRIDGE        ■ 

177  HECKMONDWIKE        ■■ 

178  HENDON 

179  HEREFORD        ■• 

180  HERTFORD  ■ 
181    HESTOH&ISLEWORTH 

HEXHAM 


Eastbourue  Corporation 
East  Ham  Corporation 


£cale«  CorporatioD     , . 

Korlh  Metropolitan  Electric 

Power  Supply  Co. 
Edinburgh  Corporation 

Norlli  ML'tropolilan  Electric 
Power  Supply  Co, 

Eph&iu  &  tiUiiaea  Electricity 
C>...  Ltd. 

Elland  Urban  District  Coun- 
cil 

Korth  Metropolitan  Electrical 
Power  DiHtribution  Co.,  Ltd, 

Epsom  Urban  District  Council 

Erith  Urban  District  Council 
Eieter  Corporation    . , 


Falkirk  Corporation   . . 

El  ciric  Sipply  Corporation, 

Ld. 
Farehatn       Urban       Dietrict 

Council 
Fara  worth      Urban     District 

Council 
FavuTHham  Corporation 

SnColk  Electricity  Supply  Co. 

Ltd.* 
Pinchley       Urban       District 

Council 
Flttdbury  Electric  Light  and 

Power  Co.,  Ltd. 

Fleetwood  Urban  District 
Council 

Folkestone  Electricity  Supply 
Co.,  Ltd. 

Folkestone  District  Electric 
Light  &  Power  Co.,  Lid. 

Fort  William  Electric  Light- 
ing Co.,  Ltd. 

Frin ton -un-Sea  &  District  Elec- 
tric Light  &  Power  Co., Ltd. 

Frome  Electricity  Supply     . . 

Onlway  Electric  Co.,  Ltd.     ■  ■ 

County  of  Durham  Electrical 

pr.  Distribution  Co.,  Ltd. 
Gillingbam  Corporation 

Glasgow  Corporation.. 

Urban    Electric    Supply  Co., 

Ltd. 
Glouceater  Corporation 


Urban 
Ltd, 


Electric  Supply   Co., 


Ooring  &    Streatloy    Electric 

Light  Co.,  Ltd.     ^  .  ,     _ 
Gorseinon  Electnc  Liyht  Co., 

Oospo'rl  &  AlverstoVo  Electric 

Lighting  Co.,  Ltd. 
Govan  Corporation     . . 

Urban  Electric    Supply   Co., 

GraBsington   Electric   Supply 

Co.,  Ltd. 
OrftTeaend  Corporation 

Grays  Thurrook  Urban  District 
Coundl  . 

Liverpool  District  Lighting 
Co.,  Ltd. 

Greenock  Corporation 


19O0' 
1901 


1911 
1695 
1007 

idia 

190S 
1906 
1902 
1933 
1839* 
1904 
1903 
1906 
1890 
1901 
1901 
1899 
1903 
1900 


1903 
1901 
ieS9 
1901 
1903 
1692 
1903 
1900 
1903 
1S97 
1894 
1907 
1900 
1903 


GrejHl 


MarkRuciaie  .. 
Charles  E.^avage 
J- P.  Davie  (Res.) 

K.  A.  Soali- 

MonorieH" 
Talfourd  Ely, 

Manager* 
H,  RloUardeoa.. 

J.Douglaa  Knight 

J.  K.  Btjdgi 

\V.  C.  Ullmann 

Wm.  Horsfftll*., 

H.  W.  Angus    . . 

N.E.  Korth*    ., 

(Res.) 
F.  A.  Newington 

C.  J.  Barnett* 
(Bes.) 

F.  L.  Strickland 

Wm.  C.  Knowlcs 

A,  H.  Bennett* 

(Res.) 
A.  C.  Gilling     . . 

A.  Coven  ey 

H.  D.  Monro    . , 

K.  A.  Scott- 

Moncrieff* 
J.  McMillan      . . 

E,  A.  Scott- 

Monorieff* 
A.  Blake 

A.  J.HntchiiiGon 

G.  Sommerville 
Napier  Prentice 
Edward  Calvert 
J.  Wm.  WagBtaff 

W.  H.  MUler    . . 

T.  Hesketh 

W.  G.  F,  Webster 

I.  Reid    . . 

A.  F.  M.  Gatrill 

F.  H.  Merritt    , . 

Fred.    Swarbriek 
(Eng.  &  Man.) 

+ 

A,  D.  Chalmers  . 
W,  W.  Lackie  . . 

C.  E.  Knowlcs  . . 
F.  H,  Corson  . . 
n.  S.  Robertson 
T.  GlUiea 

D.  Powell 
J.  Fereday  Glenn 
T,  C.  Parsons  . . 
J.  E.  Edmundson 
John  Banks  . . 
C.  F.  Mclones  . . 


a30&4ll0 

tr.  500 

330 


■J004400  D.o. 
13,200  A.f.» 
lOS  &  301 

^00 

240  4180 

ir.  503 
230  &  Am 


100 
340  £480 
240  &  480 
230  &  460 

350, 400  &  200 

tr.  500  B.C. 

100  A.C., 

tr.  500  D.o. 
225  &  450 

230&4S0 


220  &  440 

tr.  500 
230  &  400 


200  &  400 
210  &  420 


ics  Electric  Light  ft 
Co.,  Ltd. 
Grimsby  Coi'p'*™^'*'"  ■  • 

Guernsey  Electric  Light  and 

IVwtT  Co..  Ltd. 
Guildford  Electricity  Supply 

Co.,  Ltd. 
Halifax  Corporation  .. 

Edroundson'B  Electricity  Cor- 
poration (Leasees) 

County  Borough  or  Stoks-on- 
Trent 

Uarrogalc  Corporation 

Harrow    Electric    Light    and 

Power  Co.,  Ltd. 
Hastings  Corporation 

Urban  Electric    Supply   Co., 

Ltd. 
Northern  Counties  Elec.  Spy- 
Co.,  Ltd,   lOwned  bj  U.D-C.) 
Habden  Bridge  Urban  District  | 
Council  „■  ,    ' 

Hockmondwilte    Urban  Dist- 
rict Council 
Hciidon  Electric  Supply  Co., 

Ltd. 
Hereford  Corporation. . 

North  Metropolitan  Eteo.  Pr. 
Distribution  Co.,  Ltd. 

Beaton  and  Islcworth  Urban 
Difllrict  Council  , 

Hesbaiu  aud  District  ElecUic 
Supply  Co.,  Ltd. 

■--iiii'"'"'" 


110 
ISO  ft  81)0 
230  ft  460 
210  ft  483 

120 

240  A  480D.C. 
440a  .C.;tr  500 
220  D.O.,  230 
&  100  A.c* 
250  ft  GOO 

240  ft  480 

220  ft  440, 
tr.  500-550 
240  ft  480 


300 
240  ft  480 
250  4  500 
2-10  ft  480 


1901 
1897 
1890 
1910 
1001 
1900 
1896 
1894 
1908 
1894 
1807 


E.  D.  Long 

On  win  Hansom 

J.  A.  Robertson 

Raymond  F.  Fry 

W,  A.  Vignolea. . 

A.N.  Rye 

H,  L.  Alderlon  . 

W.  M.  Rogcrson 

O.  Salter 

0.  H.  Yeunan  .. 

O.  Wilkinson    . . 

J.  A.  B.  HoTsloy 

n.F,  Ferguson.. 

Henry  Joseph  . , 

I     J,  Webber  and 
W.  R.  Rogora 
'   3.  W.  Oareldo   .. 

Geo.  H.  Carter  .. 

K.  A.  Scott- 

Moncriell' 
W.  T,  Kerr 


280  ft  460 
220  ft  440 


B«-,T-ph. 

ft  8-ph. 
Direct     . . 

Direct     . . 

Direct     ,. 

Direct     . . 

eO-.  8-ph. 
ft  direct 
*0— ,  1-ph. 

60—,  1-ph 

Direct     , . 

Direct     . , 

50-,  1-ph. 

GO—,  3-ph. 

50—,  l-ph. 

ft  direct 

60—,  g.pli. 

50—,  l.ph. 

Direct      . . 

Direct     ., 

Direct     . . 

50— 341.pb. 

60— ,  1&2 
ph. 

Direct     . . 

60-,  9-ph. 
ft  direct 
Direct     . , 


Direct  ft 
60— .3-ph. 
Direct     . . 

Direct     .. 

Direct     . . 

Direct     . . 

Direct  . . 

Direct  . , 

Direct  .. 

Direct  ., 

Direct  , , 

Direct  . . 

Direct  . . 

40—,  8  ph. 
and  direct 
Direct  ft 
50—,  3-ph. 
Direct     .  - 

Direct  . . 

Direct  . . 

Direct  . . 

Direct  . . 

Direct  .. 

Direct  . . 

Direct  . . 

Direct  .- 

Direct 

Direct  - . 

Direct     -  - 

Direct     -- 

60—,  8-ph- 
and  direct 
60—,  l-pb' 


60 

940 

300 

6,500 

1,770 

1,960 

1.996 

Bulk 
snpplyt 

910 

60 

15,317 

550 

(trans.  > 
200 

280 
\ 

560 
1,350 
1,500 


1904 
1906 


210  ft  423 

220  ft  440n.c. 

a-20  *.r. 

230ft460  D.c 

■23O.tlO0A.c.' 

240  ft  480 

100,200  ft 

400 
200  ft  103 

330  ft  440 

300  ft  400 

2(0  ft  460 

[330  ft  4C0D.C, 

410  A.<-. 

310  A  4B0 

230  ft  460 

tr,550 
£10  ft  41S 

229  ft  440 

230  ft  460 

S40ft4B0 

lao  iR..  220 
&  410  pr. 
200  &  400 

'-^-ik   ' 


Direct 

Direct     -■ 

Direct  ft 
60—,  1-pb- 
50—,  3-pb, 
and  direct 
Direct     .  ■ 

100— ,  1-ph. 

60—,  1-ph. 

Direct  . . 
100— .1-ph. 

Direct      .. 

Direct      ft 

A.C. 

Din-ct  -. 
Direct  .. 
50—,  3-ph. 
Direct  .. 
Direct     . . 

Direct  .. 
40—,  8-ph. 
Direct 


8.037 
1,133 
1,350 


140  SW. 
94  VW. 


400* 
2,950 


1,900     I 
3,160    I 
854 
1,760 

1,380 


80  KW. 
150  KW, 


160  a. 

46  KW. 
100  Ksr. 
200  KW, 


£93,600 
£3,780 
^£43,480 
£31,536 
£299,861 
£30:j,S53 
£195,b22 
£128,993 
£16,253 

£48,413 

£6.027 

£1,012,83!! 

£23,209 

£19,716 
£21,591 
£40.015 

£67,8  i5* 
£111,638 

£28,250 


191  KW. 

93  KW. 
5,201  KW. 

5,621  KW. 
2,016  KW. 
396  KW. 

640  KW. 
Ckw. 
23,883  KW. 
257  KW. 
43  SW. 
469  KW. 
347  KW- 
16,679  KW. 
913  KW. 


56  arc,*  233 
cbn.,'  30  rati. 
35  cbn. 


no    ar 
mtl. 
Tiarc,  804nitl. 

97  arc,  6 

202  arc, 


)HW. 


45  KW, 
11  KW. 


22^  SW. 
650A.H. 


77  KW. 
SOkw. 
50  SW. 


MOO- 

F.6K 

US 

'     135 

960 

1,1" 

BnHiplr 

<U 

810 

U8 

* 

HI 

750 

(81 

lao 

06 

900 

S90 

£29,270 
£12,888 
£49,865 
£23,442 


£27,397 

£213,715 

£6,000 

£11,091 

£54,606 
£15,897 
£435,986 
£81,9031 
£1,889,716 
£52,aT8 
£99,316 
£57,943 


£850  (about) 
£69.649 

£33,680 
£63,891 
£3SO,00Of 

£3,500 
£103,317 
£140,608 

£66,160 
£339,647 

£69,776 
£123,908 
£125,270 

£96,174 
£173,797 

£80,350 

£13,250 
£41,497 
£30,000 
£S2,5»4 
£11,972 


50  SW. 
200  KW. 


mtl. 
188  mt1. 


27  arc, 
803  posts 

,2(9  STtr,  1,115 
cbn.,  24iBtt. 
27  flanie  arc 
6  mtl. 


cbn.,  323  mtl- 
larc.lUcbn., 
84  N. 
47  arc,  527 


51    arc,    100 
mtl.,  10  N. 


27arc.lllcbn., 

9  mtl, 
133  are,  136 


133  cbn.,  899 

rati. 
189  inc.      . . 


UJll-J,U)Ull.l. 

117=1,557  H.P. 

=  12h.p. 

=685  H.P. 

=50  H.P. 

797=6,402  KW. 

57=196  a.p. 

155=485  H.P, 

142=528  B.P, 

13=37  B.P. 

47=196  H.P. 


,585=11,403 

H.P. 

60=448  H.P. 
1=2  H,P.  . . 
68=218  H.P. 
153  KW. 
30=75  H.P... 
110=803  H.P. 
176=600  H.P. 


18=233  H.P. 
2-i  H.P.    . . 


10=30  H.P... 
15=22  H.P. 
81=320  H.P. 
1=4  e.p.     .. 


2,410  KW. 

line,  pr.) 
906  SW. 


250  KW. 
167.4  KW, 


S82KW. 
16  KW. 


9,340  KW.t 

56  KW. 

2,041  SW. 

966  KW. 


770  mtl. 

637  arc,  24  mtl 

49  mtl. 

175    arc, 
mtl. 
10  80O  w.,  263 


100  65  w 
60  Inc. 


34=850  H.P. 
40=1,000  H.F, 


664  B 


224=1,137  H.P. 


15,500  KW. 
inc.  pr.  ft  hg. 
36=97  H.P. 

6,876=86,831 

H.P. 

66=234  H.P. 


58  KW.  pr. 

fthtg. 
=  12h.p.  .. 


412  KW. 

l  =  iB.P. 


htz.  2(M 
1,091  KW. 
line,  motors  i| 


201  Inc.,  45 

N.,  19  mtl. 

103  mtl.      . . 

60  arc,  2  mtl. 

41  mtl. 

84  arc,  6  cbn., 
476  mtl. 

21  mtl. 

0  arc,  9  mtl. 

70  arc,  134 

mtl. 

66  arc,  8  N.  1 

77  arc,  634  inc. 

!  1  arc,  705 


£10,403 
£34,541 

£16,017 


16=480  B.P. 
60=2,100  H.P. 
65  H.P. 


H.P. 

2,585  SW. 
106=5621 
616=2,894 
49=1,061  H.P. 
1,388  KW, 


24=72  H.P. 

16=65S.P... 

755 =9,685 1 

B.F. 

82=2,350  H,P 

233=1,600 

Viax.  dem.  = 

l.TL'O  JiW. 
(ex.  tr.) 
72  KW. 


15,239  KW. 
4,197  KW. 
3,949  KW. 
4,235  KW. 
478  KW. 

795  KW. 
(ex.  tr.) 
10.6  KW. 

33,071  KW. 

709.5  KW. 
47  KW. 

630  KW. 

600  KW. 

515  KW. 
2,160  KW. 
2,329  KW. 

341  KW. 
30,368  KW. 

810  SW. 

186  KW. 


. 


iiS   KW, 

160  EW. 


947  KW. 

190  KW. 
277  KW. 
215.7  SW. 


115  arc,  561     «i=a«B.P. 

lis  arcTli  cbn.,P>3=l-«6I  H-P- 
lis™!!. 

'    8,400  KW. 

|(inc.pr.&htg.)i 
89=116   H.P.  1 


181=1,122        I 

B.P. 
37=188  H.P. 

86=663  B.P.    I 

44=160  KW. 

66=418  H.P.  I 

13=23  H.P... 

I 
115=769)  B.P. 

87=167   KW,  ' 


9  arc, 22  mtl. 


841011. 

18    on),    182 


1,227  KW. 
4,096  KW. 

317  KW. 

310  KW. 


21,865  KW. 
1,200  KW. 
66,814  SW. 

930  KW. 
4,400  (abt.) 

1,054  KW. 

300  KW.  . . 
185  KW.  . . 
7,603  KW. 
1,294  KW. 
16  KW.  . . 
948  KW. 

427  KW. 

2,000   KW. 

10,050  KW.t 

66  SW.    .. 

3,463   SW. 

(ei.  tr.) 

a,551  KW, 

6,197  KW, 
1,737  KW, 
9,678  SW. 
2,729  KW. 
1,318  KW. 
1,426  K«. 
2,321  KW. 
8,690  KW. 
167  KW... 

i.grrJ  rw. 

1,790  KW. 
1,468  KW. 
663  KW. 

1,877  KW. 

850  KW. 
6,066  KW, 


260  KW. 
276  KW, 
223  KW 


1,703  KW. 
176.6  RW. 


75  KW. 

114  KW. 


3*KW. 

22  KW. 
11.4% 

4,041  KW, 
41  KW. 


L«.6;  pb.ig.£85;  pr.4{ol.. 

Lg.  4i ;    pr.  spl. ;  hg.  li  i  "• 

si.  scale 
La.  7 ;  pr.  8         

Lg.aito2;pb.Ig.«ofI5.fI2 

£8p.a.;  pr.2itoi;  tr-^f 
Lg.  43  (arc  4),  or  7  ft  2 ;  pb.  lg-  "'; 

£18  Ms.,  inc.  £2/1/0*  ;  P^-  14  , 
Lg.6,  holol87ft2*Karc4);pb.)K., 
arc  £20  88.  p.a.;  pr.  94 to  1 ;  btK.  ij 
Lg.5i2,or3i:  Pl^- IB-""  i'^- 
inc.  £3 18/6 ;  pr.  2  to  1 ;  tr- 1  -25 
Lg.  4J  (slot  meters  6);  pb.  lg.  i 
£2p.  Ip.  p.B  ;  pr.  2-1  to  Si        I 

Lg.  7  ft  2,  or  4  :   pb.  lg.  IJ !    P''- 

2*  to  1 ;  tr.  li  to  1 
LB.7&2,cir5;pb.lg.£l&f2a;, 

pr.  4  or  3  ft  1  ) 

Lg.  2!  w.  dis.  to  25%  ;  pb.  lg.  arc 
£lto£2  lp..pr.  litojl  1 


3ftl| 


LK.6&2.or4ilesslO%;pb.le- 
£lS*4p.a.;  pr.  4  or  3,  ft  1;  htg.3 
Lg.  6  or  2  ft  7  ;  pr.  2  ft  7 

Lg.  4  ;  pb.  lg.  1,8 ;  pr-  2  to  1    -  - 

Lg.  7  ft  2,  or  4i:  pr.  4  ft  1  (ei, 

peak  14):  big.  2 
Lg.  5i  (arc  lg.  4);  pb.  lg.  ore 

£17ip.a.*i  pr.2i 
Lg.  7  ft  3.  or  4)  (arc.  3^) ;  pb,  lg., 
arc  £20,  p.a,;  pr.2tolii  tr.  lg 
Lg.  4 ;  pb.  lg-  contract ;  pr-  3 

to  li  :  tr.  lg 
Lg.  6  ;  pr.  S  :  hg.  IJ      . . 

Lg.  4   0  3 ;  pb.  lg.  arc  £15  p.a. ; 

pr.  2  to  1 
Lg.  5;  pr.  3;  hg.  li      .. 


Lg.  4)  net ;  pb.  lg.  arc  £16  ;  pr. 

2^10^  ;  tr.  1.5 
Lg.  6  to  4J  ;  pr.  3  to  li    . 

Lg,  8  ft  64  ;  pb.  lg.  3i  ;  pr.  6  to 

4 :  htg.  3 
Lg.  C  ft  3,  or  4]  ;  pb,  jr.  inc.  £3 


Lg.  4i  to  3 ;  pb.  lg,  8  ;  pr,  2  to 

li;  hiR.  lA 
Lg.  Q  ti  3;  pb.  lg.  arc  £14  ft 

£18;  pr.  3  to  1^ 
Lg.  5  ;  pr.  4  


Lg.  6S  ;  pb,  lg,  contract;  pr.  1 
Lg.  7;  pr.  3  to2;  htg.  8 

Lg.  7  ft  S,  or  6  i  pb.  ]g.  24 ;  pr. 

4ftl,or2i  '''*<>'  t"- 
Lg.  5  or  5  ft  24  ;    pb.  lg,  cont  ; 

pr.  3  to2;  htg.  1*  ' 

Lg.sailess  5%);    pr.  li  with 

discounts 
Lg.7iftl|,or4J(Blotintr.5i); 

pb.lg.  If;  pr.2tol4;  htg  1 
Lg.3i  to  j;  pb.  lg,  are  £12  & 
£10  p.a.;  pr.  14  to  J*  {1910.11) 
Lg.  44;  pr.24&Bpl. ;  tr.  I4     .. 

Lg.6ftS,or4lo24;pb.|g.i77. 

pr.  14  to  3,  and  special :  ir  1  " 
Lg.7  &  4,  or  6;  pb.  Ic    c.mt  ■ 

pr.  4  ft  14,  or  2i  ' 

Lg.  7  ;  pr.  4 


1/3  per  c.p.  p.n 


Lg.  6  ft  4, 

pr.  8 
Lg.  4i  ;  pr.  2, 14  4  1 

T      n^i-'  P'--to-H76;  htLtl 
H'  '  *n^  "'  "onlraci;   pr.  i  ft 

1,  or -4-  and  special 
Lg,5:  pb.lg.aboQtlfi/.p.u^ 

6m.  contract;  pr.U-  h,„  ft 


I.  contract;  pr.  U-  htt-  11 


u  lu.  iMJuiraci;  pr.  11-  hi 
1,  or  li ;  tr-  3  to  li 


Lg.6lo8;  pb,]g.8;  pr.  2i 

Lg.  6  to  34  ;  pb.  lg.  5,  leaa 33.0,  . 

pr.  14,  or  2  to  IJ  ^I7b  . 

Lg.  34  or  flied  charge  +  la   nnr 

.^-.g.  arc£20p,a»-  w 
8.or6.54;pb.lg.i„o.^ 


488  KW. 
180  KW. 


169  KW. 
6ff7EW. 
186  SW. 


Lg.3|;pb.  lg.  uro£20p,a»-  w 
2Jtoilllme8vr.ld,);  tr.lAtol^* 
L8.7ft8,or6.54;pb.l«:  i*^] 
p.a.;pr.4ftl4,or24,5;hta* 
Lg.7  to  4,  less  Id.  discount  ■  rih 

L^;ra=;-pb*.^^-'.T/i,^^ 

l|1V^-^^*;.'^«-^;''|* 

Lg.  0.44,3,42;  pb.  lg.  „vera«. 

1.8  mclusiire:  pr.  8,  1-  hr^  I 

Lg.fi  ft  2,  ore;  pb.lg.  ii-V 

6,2414;  htg.fi 
Lg,  inc.  7444,   arc  7  4  1 ;  nr  1 
4  14  (restricted  hrs.  14) 
I  Lg.    64  with  <il9. ;  ph.  ]g.     a« 

£■25,  pa-;  pr.  2 
I  Lg,   5  «   3.  orl(ml||B,  ;  pb.  lu, 
!      about  1.26  ;pr,  24  to  O.tf       ** 
Lg.  SJ.  leas  6%  ;  pr.  8  to  IJ 

I  Lg.5;pb,lg-8:  pr-2  -. 

iLg.  4;  pb.ig.i.-re:f.  »*<'■*= 

iL^'e'lpr-lJihg-'i    ■■       " 

jl«.44;pr.8tol.'»l'^^     ■■ 

;  Lg.  7  ft  2  tmai.  5) ;  P"-  '^-  "" 
|^£14ip.a.;pr-4or8.*' 

'  Lg.4,or telephone*; P'^'^;*^2w  j 
,      5oVp.mll-^3l'-'''*  .. 

Lg.  6 ;  pr.  2 

!  Lg.  6  4  3,  or  44 ;  P";  lf::T' 
tract  ;pr.  24  ""^y.-jnu^l; 


Flat  rat*  ft  slidioB 

scale 
Via.  demand,  fl»t 

MH  ft  el.  scale. 
Flat  rate,  with  dis- 
counts 
Flat  rats  with  dis. ; 

"pl-  ni.d.  1i,i  pr. 
Hat  rat^  4   max. 

demand 
flnt  rale,  max.  de 
mand,  4  2-r8te  mtr, 
Mm.  dem.,  flat,  w. 

di8.,a!.  scale,  cont, 
Flat  rale,  si.  scale  4 

contract 

Mai.  dem.,  flat,  si. 

(ic.,2-r*te  mtr.  ft  cent, 

MBt.demandftflat 
rste 

Flat  rate  (with  dis- 
co imt  for  Ic.  only) 

Mai,  detuand,  flat 
rate  4  contract 

Flat  rate,  2-rale 
meter,  4  I.  switch 

Flat  rate,  special  ft 
rI.  scale 

Mai.  demand  ft  flat 
rate 

Flat  rate    .. 

'Mai.dem.,flat,sl,BO. 
2-rate,  w.  die.,  t.  sw. 
Flat  rate,  contract 

ft  si.  scale 
Flat  rata  with  dis. 

Flat  rate  with  dis. 


Flat  rate,  si.  scale  ft 

contract 
Sliding  scale 

Flat  rate  ft  sliding 

Male 
Flat  rate,  max.  dem. 
cont,,  t.  BW.  ft  spl. 

Flat  rate  ft  contract 


91.  scale  4  2-rBte 

meter. 
Flat  rate    . . 


Flat  rate 


,  flat,  2- 


Mai.  dem.. 
rate  and  contract 

•"l.,  si.  sc.,  2-rate  mt 

4  coot,  with  dis- 

Flat  rale  with  dis- 
counts 

Max- dem.,(lat  rate, 
si.  scale  ft  cont. 

Mai.  demand,  flat 
rate,  cont.  ft  spl. 

Flat  rate  iicontroet 

Mai.  dero.tst.  scale 

4  spcl, 
Mai-  demand,  flat 

rate  and  contract 
Flat  rate 

Max.  demand  and 

contract 
Flat  rate  with  dfs. 

Mai.  demand,  flat 
ratc.Bl.  8.4  2-rate  mlr. 
Mox.  dera.,  flat,  3- 

rato  ft  contract 
Flat  rate     .  - 

Max.  demand.  Oat, 
H-rote  m.  ft  cont. 

Sliding  eoalo  ft  Hot 

Fiat  rate  ft  sliding 

scale 
Flat  rate,  si.  acalo, 

epol.  ft  contract 
Flat  rat«     .  - 

Flat  rate,  si.  scale, 
wnt.w.dlB.ftt.sw. 
Mai.dem.,  Hat  rale, 
cont.,  t.  «w.  it  spl- 
pist  ti^i^<  **'-  ""''  ''' 

rate  mtr.  4  oont. 
Flat  rat*'  *  h1.  w.; 

a-ratc  ft  t.  sw. 
Mai.  ilero.  (or  pr., 

flat  r*t«  lg. 
Ma».  dera.,  2-r»te, 

cont.  ft  time  sw. 
Mm. dem., list, con. 

«ilh  dil.  4  spl- 
MM.  demand 

flBt  rale  with  dU- 

I  jIbi.  dpra.,  fl*t  ra(«, 
I  hI.  scalu  4  cont. 
Fist  rale  with  dli, 

I  Flat  raUt  with  dls- 

.  Plat'nte,  b1.  Mate 

i    w.  dla..eoDt.ftspt. 
Flat  rate    . . 

I  Flat  rat«,  3-rate,  ft 
I  si.  scale  with  dix. 
Mai.  demand  and 
'       flat  rale 


£20  ,  Flat  rate  ft  Kpsclal. 


89.7  Kw.  i^J*2;S'| 


Flat  raw  with  dU- 

Flat  ral«,  nI.  scale, 
cont.  ft  special 

Mai.  dem,  flat  rite, 
and  con",  w.  dis. 

Mai.dmi..  lUt  nili. 


19,200 
1.449.193 

26,934 
4,719.085 
1,449,770 
1,433,323 
3,440,197 


1,050,034 
8,615 


218,400 

187,671 

212,517 

1,483,999 

1,479,693 

77,480 

460,000 

(estimate) 

105,233 

97,668 

627,816 

110,689 

100,000 

1,173,029 


446,461 
1,537,670 


628,903 
187,495 

674.351 

40,823,090 

572,934 

1,600,561 

277,172 

4,411 
43,102 

8,832,705 

661,920 

6,856 

976,666 

311, esj 
801.143 


2,477,212 
1,447,033 

653,446 
0,261,583 

802,830 
2,205,085 
1,171,545 

407,489 

009,948 
3,027,635 

89,000 

l,821,ei6 

695,995 

061,288 

{estiroaU'dl 

287,845 

604,202 
47,400 
830,796 
494.011 
1.0i0,381 


'Being  changad  to  meul.    J>aU    112 
113 


Li.rbtmg  and  traction  sUUon.       >R«-ldeat  etudnser.    Ill 

A,  R.  ilowden.    Data  to  Dec.  31, 1900 
•W.  H.  8coli,  reridoot.    Data  to  Dec.  81, 1909    . 


■  lis 

Ht«.  ltd-  to  M-    118 


LighiioR  and  traction,    'Tr,  550  y 

D.va  to  April  80,  1912 
■OM»m  lamps  supplied  free  forpb.  lg.    DeCTeaseln  aniu    117 

sold  due  to  mtl.  lamps.    Data  to  Mar.  31,  1910 
•Purchased  from  Company  In  1000.     (Also  doable  tariff.    IIS 

6d.  niKht,  24d.  day,    DaU  to  Mar.  31. 1912 
LigbUngaud  triction.    DaU  to  Mar.  31, 1911     ..        ..     itg 

'R.  P.  Wilson.  Cons.  eng.      IBulk  supply  from  Ebbw    120 
Vale  Steel,  Iron  4  Coal  Co.    DaU  to  Mar.  31, 1912 

Lighting  and   traction.    Tramways  leased  to    Salford    121 

Corporatifin,    Data  to  March  31,  1909 
•Engineer-in-Chlef,  E,T.  It,  Murray.    Data  to  Dec.  31.    122 

1911 
•Tr.  lid.    DaU  to  May  15, 1911 ]23 

*Eng.-in-Chief,  E.  T.  R.  Murray.    DaU  to  Dec.  31. 1911    124 

Supply  commenced  March,  1912.      DaU  to  May  11,  1912    126 

DaU  to  Mar.  31,  1912 126 

•Eng,  in   chief,  E.  T.  R.  Murray.     fUulk  supply  from    ]2^ 
North  Metropohtan  E.P.S.  Co.     Dau  to  Dec.  31, 1911 
Taatalnm,  £5 ;  inc.,  £34  p.a.    DaU  to  Mar.  31,  1910  , .     128 

Lg.andtr.  'Eic.  £12.n4/ortramway  plant,  tine.  (3  v  8    126 
C.P.)  £3.17s.,  N.  £54,  p.a.     DaU  to  Mar.  Bl.  1909 

Lighting    and    traclioD.      *  By    company.     Bought  by    13Q 

T.C.inl896.    Data  to  Mar.  31, 1912 
'Resident  engineer,  P.  C.  Mann.    Dati  to  D«c.  31, 1903    131 

LC.  supply  at  present  taken  in  bulk.      Data  to  May  15,    132 

1010.    (Est.) 
'Resident  engineer,  E,  E.  Smeeton.    DaU  to  Dec.  SI,    133 

1909 


Lighting  and  traction.    Supply  to  Kearsley,  and  licht  135 

railway  to  Pen  die  bury.    Data  to  Mar.  31, 1912 

Gas  power.    Data  to  Mar.  1906        f36 

Undertaking  leased  to  Co.  by  Feliistowe  ft  Walton  137 
U.D.C. 

Data  to  Mar.  81, 1912 139 

Water  power 140 


Data  to  March  81, 1912 


..         -    141 

Diuio   142 


Supply  to  SandgaU-  and  Hythe  at  2,750  t, 

Dec.  31,  1011 

Data  for  1908 143 

Water  power,  also  part  oil 144 

Suction  gas  plant.    Data  to  May  14,  1912         .,        ..  145 

DftU  to  April  30, 1912 .-         ..146 

Water  power  mainly ;  part  gas  power.    DaU  to  Dec.  31,  147 

1911 

Morz  ft  McLollim  (wins,  engn.)    (Operated  by  Newcastle-  148 

apon-Tyno  Elec.  Supply  Co.    DaU  to  Dec.  31,  1911 

Bulk  D.c.  supply  to  Naval  Authorities.     'B-ph.  pr.,  173  ft  149 

897  V.     (To  Mar..  1911.     DaU  to  Mar.  31,  1913 

8  stn.;  at  2,  part  supply  to  sub-stn.  25—  3-ph.  at  6,600  v.  150 
•Spl.  rates  to  very  large  pr,  cons.    DaU  to  May  81,  1911 

Lighting  and  tmclion  atotion.    Data  to  end  of  1911      . .  151 

Lighting  and  traction.    Dalo  to  Mor.  81,  1912    ..         ..152 

Dau  to  Dec  81,  1911 153 

Data  to  Dec.,  1911        154 

DaUloDec.  30,  1911 156 

•Current  supplied  In  bulk  by  Oosport  4  Fareham  Tram-  156 

ways  SUtiun  at  l^d.  per  unit.     DaU  to  Dec.  31,  1909 

Data  [0  May  15,  1911 157 

Hire-purcbase  over  8,6  or  7  years.    DaU  to  Dec.  SI,  1011  168 

Water  power.    DaU  to  April  31,  1013        150 

£30  ft  £10,  Inc.  160 


181 

Data  to  Dec.  81,  1911 162 

And  880.    Tr.  500.     'Data   to  163 

164 

Inc.  £23.  DaU  to  Mar.  |65 


Lighting  and  traction, 
Juno  30,  1013loiitd.l 
Data  to  Mar.  191'J 


Lg.  ft  tr.  (supply  to  Tram.  Co.). 

81,  1913 

Tito  stns.,  (1)  st.nra  and  Diosol  (3)  gJis  and  Diesel  H.T.    166 
i>c.  (2,000  V.)  to  sub-Blns.o'itNldetn.  Data  to  Ap.30,191i; 
Pott  oil  power  (DfuHcl   ongines).     'Number  of  lamp^    |67 

conncuted  uot  registered.    Data  to  Dec.  Hi,  1911 
Lighting  and  traction  (A.c.  to  sub-stations,  8-pb.,  S,riO0    168 

*.,  2&-).     •Tr.  CCOV.     Dau  to  Mar.  81,  1912 
Data  to  Deo.  81,1911 169 

Small  auxiliary  plant  at  doslruotor  works.    DaU  to  Mar.     ]70 

81,  1U13 
Data  to  Mar,  29, 1913 |7f 

Data  to  Deo.  81, 1911 172 

Data  to  Mar.  81,1913 173 

Data  to  April  00, 1913 174 


*AIho  bulk  supply  fm.  C.  of  D.  Co.  Cons.  Engrs.  MerK  4 
MiiLvllan;  Man.  C.  W.Fatrweatbor.  DaU  to  Dec  31,-11 
DaU  to  Mar.  al,  1910 

Lighting  and  traction.    DaU  to  Uor.  81, 1912     .. 

Data  to  Dec. 


176 


'Engineer  ft  Manager,  B.  O.  Drummond, 

81,1911 
DaU  to  Mar.  3>,  1012 


ITS 
179 

180 

Station  run  in  conjunction  with  6oell  destructor.    Data    |g| 

to  Mar.  81,  191'A     •Outaldo  ares  £S  p.a. 
Over  40.000  imlts  used  on  battery  obarglnB.  Data  to  Dec.    182 

81,  1911 
Lighting  and  traction.    DaU  to  Mar.  81,  1913     . .         . .     183 

•E.  T.  R.  Murray,  engineei^lu-chlof.     I  Bnlk  supply  from    184 

North  Metropolitan  E.  P.  8.  Co.    DaUto  DecSl,  1911 
DotatoD(«.  81, 1911 186 


344  PONTYPOOl 

345  PONTYPRIDD 

346  PORIOCK 

347  PORTPATRICK 

348  PORTSMOUTH 

349  PRE3C0T  &  DISTRICT, 

350  PRESTON 
351    PUD3EV    .       .. 
362    QUEENSTOWM 

353  RADCLIFFE 

354  RAMSOATE 

355  RATHMINES 

356  RAWMAR3H 

357  REAOINC.. 

353  REODITCH 

359  REICATE 

360  RHVL       .. 

361  RICHMOND  iSURIEVi' 

362  ROCHDALE 

363  ROSS 

354  ROTHERHAM 

365  ROTHESAY 

366  ROTTINCDEAN  .      - 

367  ROUNDHAY 

368  RUCSY     

369  RYDE  &  ST.  HELENS  . 

370  ST.  ALBANS     ..      . 

371  ST.  ANDREWS 
372    ST.  ANNES'DN'SEt  - 


Ponlypoo'  E'"!'''^    ^'^ht  * 

Power  Co.,  Lid. 
Pontrpridd    I'rban    Dislncl 
Connril 
Porlock    A    Dislrict   Eleclrlc 

Supply  Co. 
Portpatrieb    Electno  Supply 

Co..  Ltd. 
PorlMuoDth  Corporation 

Efiliah    Insulated   *   Helaby 

Cables.  Ltd. 
Sstional  Eloclnc  Supply  Co.. 

Ltd. 
Pudsey  Corporation    . . 

Cork  Eltelric  Tramways  4 
Ligtatiue  Co.,  Ltd. 

Bsdelllle      Urban      District 

Council 
Hamseate  and  District  Elec- 
tric Supply  Co.,  Ltd. 

Batbminea  Urban  Dletnct 
Council 

MMborough  4  Swinton  Tram- 
ways Co.  „       ,     .- 

Beading  Electnc  Supply  Co., 
Ltd.  „.     . 

Bedditcb  Urban  District 
Coooeil 

Psieatc  Corporation  . . 

Bhyl  Urban  District  Council 

Ricbinond   (Surrey)  Electric 

Lifihl  4  Power  Co.,  Ltd. 
Bocbdale  Corporation 

Ross  F.lMtric  Light  4  Power 

Co..  Ltd. 
Botbtiliara  Corporation 

Bolbcsfty  Corporation 

Sew  Boltingdean  Electricity 
Co..  Ltd.  ,      . 

Itonndbay  4  District  Electric 
Lightbg  Co.,  Ltd. 

Rugby  Urban  District  Council 

Isle  of  Wigbt  Elec.  Lt.  4  Pr. 
Co.,  4  St.  Helens  El.  Lg.  Co. 
North  Metropolitan  Electrical 
Powir  Distribution  Co.,  Ltd. 
ElMlrio  Supply  Corporation 


Ltd. 


.  Sea     Urban 


1 


SHEERNE3S  AND 

QUEENBDMDH 
SHEFFIELD 


373  ST.  AUSTELL    .      ■• 

374  ST.  HELENS      ■■      .. 

375  SALE        

376  SALISBURY 
377  SALTBURN 

378  SCARBOROUCH 

379  SHANKLIN  &  StNOOWN 
380 
381 

382  SHILDON 

383  SHIPLEY 

384  SHREWSBURY 

385  SIDCUP    

386  SLEAFORD 
3S7    SLOUCH  &  OHtHET 

388  SMETHWICK  MD 

,OiDBD»y 

389  SOUTHAMPTON 

390  SOUTHEND-ON'IM  .. 

391  SOUTHCATE 

392  SOUTHPORT     .. 

393  SOUTH  SHIElOl      . 

394  SPEHNYMOOR 

396  STAFFORD   ■ 
306  STALYBBIOCE  . 

397  STAMFORD 

398  STIRLINC 

399  STOCKPORT 

400  STOCKTON-ON-TtES. 

401  STOKE-ON-TRE«^t^^ 

402  STOWMARKtl  Suffolk  Electrlcily  Supply  Co,, 

403  STRATFORD-ON-HON  '  sir«nord-onAiron  KlMiridty 

;     Co.,  LW. 

404  STBETFORD  ■       ..     |  Sin-iford    UrUn    DUlrict 

40b    SUNOERLAUD  ..  ,  Sundcrldna  CorpornUon       .. 

408    SURBITON 


DUtrlCt  Coimell 

SI.  AdiUII  &  District  Electric 
Llj(htin«  A  Power  Co.,  Ltd. 
St.  BrlonB  Corporation 

Bitio  Urban  Diatrict  Coandl. . 

etliiiliury  Ek-ctHc    Light    & 

aupply  Co,,  Lld- 
Clcii'lnnd  Trust,  Ltd 

Hcuf borough  Electric  Supply 

Co,,  Lid. 
IMo  of  Wixht  Electric  Light 

>tI'owprC«,.Ltd. 
SlK-wneBfi   &  DiBlrict     Eleo. 

Wiviix  &  Traction  Co.,  Ltd. 
Hln'mcldCorporiillon.. 

Korlhom  Count  lee  Elect  rioity 

Supply  Co.,  Ltd, 
Hhiplcy  Urban  District  Council 

Shinrsbury  Corporation 

Fool*  CrfLV  £lectridty  Supply 

Co.,  Ltd. 
8lonlurd  Urban  DiHtrict 

Council 

Hloiifih  end  Dalohol  Electric 

f'liplilr  Co,,  Lid. 
lllnii  linm  A  Midland  Tram- 

viay  Joint  Cornmltteo 
S'liillianipton  Corporation    . . 

Huiitlitnd  Corporation  . . 

North  Molropolitau  Electric 

Power  Supply  Co. 
Soutlipurt  Corporation 


South  Sliiolds  Corporation  . . 

NnrLhem  Counties  Eloctridty 
Supply  Co.,  Ltd. 
Slollord  Corporation  . . 

SUIybrldgo, 

4  Dnklnlli 
Urban   Eloc 

Li<I. 
titlrliiif-  Ooryuration 

Stockport  Corporation 

!>locklon.ou-TceH  Corporation 

!il^kc-on-Trunt  Corporation.. 


1905 
1912 
1901 
18H 
1B9I 
189S 
1905 
1900 

19U 
lOOG 
1900 
1907 
1895 
1899 
1901 
1901 
189S 
1900 
1903 
1901 


A 


408  SUTTON  COaFIELO 

40B  SWANSEA      ,. 

410  SWINDON 

411  SWiNTONi 

412  TAUNTO^^DLfB""^ 

*'3  THIH8KAKB30WEBBY 

♦'*  TOOHOftOEii    .. 

*15  TOHBfilDCE     .. 

*18  ^ONmfAlLAND„^u 

417  TOPSHA^^«"  "^""^ 

*18  TOf|(jUj(y 

419  TOTH 


407     SUTTON,  CARftLTOH  \  30"*^    Metropolitan  Eleotrio 

■    -—  -  Sutton  ColdUi'ld  Corporation 

I  Swonwa  CorpomUon. . 

Swliidou  Corporailon, , 

Svtlulon  &  P^dlehnry  Orbon 

Dihtrlcl  Council 
Taunton  Corporation. . 


0.  Eltrell 

J.  E.  Teasdel    .. 

W.  J.  Smitlier  . . 

W.  S.  Foale      . . 
It.  P.  Nofib 
J.  H.  Tonge     . . 
Edward  Denton 
W,H.  Jojoe     .. 

H.  WUkineon  . . 
C.  E.  Home  .. 
G,  F.  Pilditch  . . 
P.  Prie8tly(ReH.) 
E.Rowley  Hill.. 
W.J.  Fergnson.. 
W.  S.  Rom 
B.H.Wright  .. 
L.  C.  B.  TrlmncU 
C.  C.  AtchiEon  . . 
Chofl.  E.  Gray  . . 
Edward  Cross  . . 
E.  B.  Stiven  . . 
J.  W.Brown  .. 
H.  Fox  . . 
Tho§.  S.  SLenton 

A.E.Majes 

(AbI.  H.  Groome; 
T.  E.  Eachus* 

(rcB.) 
K.  A.  Scott- 

MoncrieS* 
J.  H.  Clothier  . . 

T.HUl    .. 

E.M.HoUingBwortli 

C.  J.  Wood        . . 

A.B.Randall  .. 

C.  W.  Thompson 

F.  G.  Holdcn    .. 

A.  E.  Ua;c8 

a.  L.  Eirk 

S.E.  redden    .. 

T.  Heron  (Res.  1* 

8.  D.  ScboQeld  . 

C,    M.  Johnston 

A.  Wright 

(Unnoger) 
W.  Henry  Wilson 

As  K.  Farrow    . . 

S.  A.  Mahood.. 

H.F.  Street      .. 

Robert  Birkett . . 

H.  S.  Selves 

(Roe.)' 
A.  S.  Blkok 

J.  H.Cawthra  .. 

H.Putlick(Re«.) 
C.  W.  Falrweathei 
R.E.  Mea'ie     .. 

Robert  Bloc  km  ore 

F.  H.  Brandreth 

J.  W.  Popworth 

R.  Lomax 

J.J.Smith 

C.H.  Yeoman.. 

Napier  Prentice 

CecU  D.  Falcke 

R.  Rowland 

A.  S.  Blockman 

T.  M.  Coldon     , . 

A.  V.  Mason     . . 

T,  Due«bury      . . 

O.A.L.  Pruomann 

A.  Dtramack 

H.  C.  DuBbridue 
1  lRe«.|' 

1888*     E.  B.  ThomhlU 


Direot 
Direct     .. 
Direct     .. 
Direct     .. 
50—,  1-ph. 


2aO  i.e.. 2201  50— ,  Ipb., 
it  440  D.c.  I        &  direct 

ago,  HiOD.cl     Direct  & 

50—,  1-ph. 

330  &  460      Direct     . . 


220  &  440 

Ir.  525 
240  A  480 


aSOft  460 

IT.  500 

2OD&400D.C. 

200  .t.c. 


230,  460  D.c 

230.400A.C.' 

230  &  I'M 


340  &  483 
330  £460 
225  &  4^ 
3*0,  tr.  500 

110  ft  22] 

230,  4C0,  500 

D.c* 

230  £460 


1904 
1903 
1900 
189S 
1900 
1891 
1890 
1907 
1903 
189S 
1003 
IBOa 
1901 
1901 
1903 
1901 


210 


220,  440A.O. 

280,460d,o.' 

&  350 


230  S  4'50 

tr.  600 

210  &  420 


220  &  440 
250  &  500, 

DC.400A  c* 

200 

230  ft  460, 

Ir.  500 
240  ft  415 


110  &  220 

tr.  650  D.c. 

230  ft  460  D.c. 

440  A.c. 

210  &  430 

400 

600 


280  D. 

A.C.,1 

340&4S0 

230ft  100 

230  ft  400 

tr.  500 

280  ft  400 


!mft440 

tr.  660 
250  ft  500 


Todmordcn  Corporation 

Tonbrldftc     Urban     Dliulct 

Council 
Tonyrolail  A  GiltacU  Goeh  El. 

Liylit  ft  I'owtr  Co.,  Lid. 
Tupsliam   Eleclrleily   Supply 

Co.,  Ltd. 
Torquay  Corporation. . 

Electric  Snpply  Corporalio 


1903 
1905 
1901 
1004 


J.A.CarrtBea.i*  | 
Hwu7  Talbot  . . 
M.    P.  Plunketl 
Arthur  J.  Arthur  i 
H.C.  Gould      ..  I 
S.  W.  Salt 


Direct  . . 

Direct  .  ■ 

Direct  . . 

Direct  . . 

Direot,  ft 
67—,  1-ph. 
70—,  1-ph. 

W— ,  1-ph. 

Direct    .. 

Dii-cct     . . 

Direct  & 
50—,  3-pb. 

Direct     . . 

Direct  ft 
50—,  8-ph. 
Direct     . . 

Direct     . . 

Direct     .. 

60—,  8-ph. 

Direct,  ft 
50—,  1-ph. 
Direct     . . 

Direct     . . 

Direct     . . 


Direct  ft 
f.0— ,  3-ph. 
Direct     . . 

Direct    . . 

Direot     . . 

W— ,  1-ph., 

ft  direct 

Direct     .. 

Direct,  ft 
50— ,  8-ph. 
50— ,1,2,  ft 

3-ph. 
Direct     . . 

Direct     .. 

Direot     . . 

60—,  1-ph. 

Direct     . . 

Direct     . . 

Direct  ft  36 
— ,  a-ph. 
Direct     ., 

Direot     .. 

50—,  3-ph. 


50-,  1-ph. 

ft  direct 

Direot  ft  A.I 


40-,  3-ph. 
ft  direct 
Dircci     .. 

Direot  . . 

Direot  . , 

Direct  , . 

Direct  .. 

Direct  -, 

Direct  . , 

Direct  . , 

Direct,  d 
50—,  S-ph 
Direot     . , 

SO—,  1-ph., 

'  Bireet     .. 

Dbeet  and 

SO—,  l-ph. 

I  Direct     .. 


Direct  .. 
Direct  .. 
Direct  .. 
50-,  1-ph. 
Direct  . . 
50—.  l.ph. 
Direc* 


4,450 
1,700 


1,000 
3,150 


1,150 
2,476 


17,400 


1,170 
780 


2,050 
1,460 


155 
1,503 


2,710 
1,430 


1,973 
480 
249 


1,013  Ig. 

1,372  tr. 

85.6 


M70 
1,498 


130 
1,648 
5,740 


31  SW. 
496  K«. 


370  A.S. 

ee  Kw. 

150  KW. 

400  Kv. 

200ft400 

sw. 
I80EV. 


13  KW. 

600  KW. 

80  KW. 
134  KW. 
02  KW. 
176  KW 

40  KW. 


7.5  KW. 

1,500  Kw 

60  KW. 


1,500 

sn 

635 

ass 

!l,8!i5 

1,367 

903 

m 

160 

gi 

1.100 

670 

M 

61 

2i5 

103 

270 

166 

223 

70 

38 

19.6 

6S 

aia 

SOkW. 
200  KW. 
75  KW. 
50  KW. 

60  KW. 

61  KW. 

200  KW. 
481  KW. 
90  KW. 

90  KV. 
78^1. 


13.8  s«. 
144  KW. 


I     35  s«-. 


jeii,4i2 

X6e,637 
£2,600 

£S39,0e3< 
£71,169 

£185,842 
£5,610 
£36,546 

£81,393 
£49,539 
£116,382 

£167,779 
£36,739 
£45,000 
£26,990 
£143,072 
£109  485 
£6,800 
£70,604 
£3,000 

£15,000 
£16,080 
£83,276 
£17,405 
£24,340 
£53,034 

£8,000 

£183,195 

£16,000 

£72,958 

£14,000 

£113,192 

£56,740 

£50,423 

£1,063,760 
(approi.) 

£67,209 
£54,000 
£14,000 
£11,118 
£44,886 


£129,000 
(Fipprox.) 


£32,503 

£250,000 

£50,052 

£42,113 

£51,000 

£57,300 
(approi.) 
£38,858 

£13,226 
£M,600 

£435,499 
£50,016 
X80,53a 
£47,U9 

£153,340 
£67,881 
£11.400 
£70,111 


<«3,303 

(«PPP01,| 

^.000 
£8,710 
£16M0 
£18.400 


195  KW. 
(apprva) 
Bib  KW. 


134  KW, 
213  KW. 


8,035  KW. 
292.4  KW. 
710.6  KW. 
876  KW. 
2,171  sw. 
1,800  KW. 


3,265  KW. 

576  KW. 

695  KW. 
377  KW. 
420  KW. 
1,444  KW. 

113  KW. 

1,834  HW. 

475  HW. 

1,056  KW. 

870  KW. 
1,930  KW, 
601  KW. .. 

382  KW. 
8,338  KW. 

236  KW. 

650  KW. 


116  KW.  . . 
348  KW, 
490  KW. 

1,833  KW. 

135.5  KW. 
3,543  KW. 


631  KW.  . . 

621  KW. 

892  HW. 

7B9.7  KW. 
610  HW... 
100  KW.  . . 

260  KW. 
750.7  KW. 

3,819  KW. 
099  KW. 

054  KW. 

937  KW. 

3,374  KW. 

975  KW. 

116  SW. 

930  KW. 

127  KW. 

188  KW. 
388  KW. 

78  BW. 


432  ftrt.t  538 
cbn.,  7  mtl. 
23arcl44cbn., 
I       123  niU 
I  64  arc 

20  mtl. 


108  arc,  609 

mtl. 
96  mtl.        .. 

373  mtl.     . . 

820  inc.       .. 

87  mil.      ■. . 


16  inc 
SONemst  . 


117Kemat. 
169  mtl.     . 


49  HW. 
42  arc,  8  ii 


16  arc,  20obn. 
120  mtl. 
103  mtl.     -  ■ 


'92  arc,  66  inc., 
6  Nernst 
arc,  50  cbn., 
41  mtl.,  117  N. 


94  arc,  484  x  2 

cbn. 
21  KW. 


10  arc,  46  chn., 
214  mtl. 

49  arc,  2  inc., 
1  Nernet 

Arc  S5.3  KW. 
41  600c.p.  mtl 


99  are,  133 

mtl, 
215  arc,  463 


103  KW.    j  77  mtl. 

763  KW.     53  arc.  so: 
I     150  Se 

111  KW.      ' 


13  =  64  B.B.F. 

81  =  120  H.p. 
1  =  6  H.P. 


176=8,051  H.r. 

319=1,401  KW. 

(inc.  hg.) 

20=874  H.P 

fl=34j  B.P. 


60=697  B.P. 
69=260  KW. 
32=115  B.P. 
6^=194  H.P. 
160= 1,873  H.P. 
145=873  H.P 
36=66}  B.P. 
19=90  H.P. 


5=10  n.P. 
163=1,218  H.P. 

1  H.P. 
10  B.P. 

32=88)  H.F. 
65= 100  H.P. 
65=303  KW. 
60=1363  H.P. 
43=87  H.P. 

11=30  H.P. 

134=2,930  H.P. 

16=32  H.P. 

77=230  B.H.P. 

12=60  HP... 

452  H.P.     . . 

40=40  H.P. 

600  H.P.      . . 

1,914=20,029 

H.P. 
39  KW. 

92=580  H.P, 

85=108  H.P, 

13  =  41.5  H.F. 
27  .. 
6,458  KW.  . . 
40=200  H.P. 
60=840  H.P. 
7  =  18.9  KW. 
93=509  H.P. 

e0=2,500  H.P, 


260=6,000  H,p, 

86     .. 

81=378  B,P. 

73=428  H.P. 

142  =860  KW. 

1,090  KW.  .. 

26=40  H.P. 

32=144  B.P. 
HtR.  15  KW. 
59=40 J.6  H.P. 

831  =  12,588 

KW. 
22  =  15i  H.P. 

i2>  =  14S.3>H.P. 

39=185  1 

1,748  B.P.  .. 

312  H.P.      .. 

97=219   H.P. 

101=320  a.P. 

a  KW. 
31=55  KW. 
17=231  B.P. 

9=2J  a.p. .. 
6=15  H.p... 
6=13)    H.P. 


140=5,100  H.P. 


•2=1,924  H.] 
l=lH.p. 


850  KW. 
60=1,360 


40=1,620  H.P. 
70=2,100  H.P. 


120=3,600  H.P. 


See  other 

Table 
144=8,701  H.1 


248  KW.  . . 

890  KW. 
1,140    KW. 
1,344  KW. 
1,866  KW. 
4,482  KW. 
1,488  KW. 
760  KW. 
480  KW. 
2,665  KW. 
6,255  KW. 
110  KW. 
3,831  KW. 

35  SW.    . . 
354  KW.  . . 

645  KW. 
661  KW.  . . 

6S0  KW. 
565  KW... 

3,116  KW. 

161  KW. 
4,846  KW, 
615  KW. 
1,306  KW. 
416  KW. 
1,806  Ew. 


1,259  KW. 
909  KW. 

160  KW. 

447  KW. 

6,799  KW. 

2,963  KW. 


6.252  KW. 

5,498  KW. 
672  KW. 
940  KW. 
8,000  KW. 
1,039  KW. 

4,472  KW. 
1,676  KW. 
1,640  KW. 
129  KW. 


1,055  KW, 

[ex.  tr.l 

14,644  BW. 

1,032  KW. 

1,6W  KW. 

Lam  KW. 

8,845  KW. 


95  KW. 
185  KW 


411  KW. 
7.5% 


46  KW. 
56  KW. 

18  KW. 
05  KW. 

7 
353  KW. 
8,861  EW. 


Lg.741  or3J(!^.l;  pb.lg.lj; 

pr.  UAl;  tr.  li  *■ 

Lr.6;  pb.  18.35/- per  SOW.  Ip.i 


^^ilft?  ?J;  pb.  Ig.  arc  fig  ,flanie 

£10),  inc.  £3;  pr   U 
Lg    4;pb.  Ig.3;  p,.  'j.   „.  ij 


D.  Ig.  1  ; 


Lg.  7  to  4i,  less  15%  ■  , 

pr.litolnet  ' 

I*-  * ;  pb.  Ig.  3 ;  pr.  2  . . 

LB-6.544i:  pb.lg.,refl5,ino. 
tH8a.  p.a..iniglif.  pr.8ft2i 

H'.g^r'i^^-'^-^^P'-'*'*' 

Lg.7ft3,or6;  pt.  4ftIJ 

I«.  4J (shops ft  ch.  4) ;  pb.  ]g.  arc 
£16.1nc.£4ip.a.;pr.l| 

Lg.  4J;  pr.  2;  pb.  Ig.  Ij ;  tr.  Ij 

Lg.  6  to  3i  (shopB  IJ  to  31;  pr.  li 

Lg.  4J  4  4,  ot  4i  A  2 ;  pb.  Ic.  inc. 
£3p.a.:pr.3-14,ljAi:htg.li 
Lg.  7 J  ft  l\,  or  6;  pb.  Ig.  inc. 

£3p.o.  :pr.2 
Lg.  6  ft  3,  or  5;  pb.  lo.  4;  pr.  4 

*3  *■      K     .  1- 

Lg.  6i;  pr.  2j;  htg.  IJ  .. 

Lg.  6  ft  2,  or  4  with  dia. :  pr.  2 

to  6 :  tr.  1 
Lg.7;  pb.lg.3J:  pr.3.. 

Lg.  4  with  dis. ;  pr.  1 J  w  6 ;  ". 


Lg.?  

Lj,  6 ;  pb.  lg.  4 ;  pr.  3    . . 

Lg.4ilea3  5%;  pc.  3  Jt  IJ 

Lg.  6,  or  oontrac:-t-U:  pr.  4  & 

li.oriU 
Lg.  7  ft  24,  or  5 ;  pr.  4.  3, 3,  or  3} 

Lg,  5 ;  pb.  lg.  3  to  1 1 :  pr.  3 ;  hg. 

Lg.  8  A  2,  or  43  :  ph.  lg.  ft  pr.  2* 
toU:  tr.  I^  lolj 

Lg.  6  ;  pb.  lg.  contract ;  pr.  3  . . 


or  3  with  : 
Lg.7,'4A3;  pr.  4ft  l,or2i    .. 

Lg.  6to4;pr.2)toIl 

Lg.  6  to  3  ;  pr.  2 ;  htg.  1 ;  tr.  1.3 

Lg.  6,  or  contnict  +  l^;  pr.  4  Sc 

li,  or2i 
Lg.  4i  ft  2)  ;  pr.  2  ft  1    . . 

Lg.  4  w.  dia.;  pb.  lg.  various 

rates ;  [r.  3  to  0.6 ;  btg.  1 
Lg.  5;  pr.3  to  1) 

Lg.4Aft2:pb.ly.Ii;pr.2&l, 

or  li  ;  tr.  IJ 
Lg.  6,  4  ft  2,  or  5 :  pb.  Ig.  about 
9i*  i  pr.  8,  3  4  1),  w,  dia.  to  10% 
Lg.  0 ;  pr.  4  


Lg.  5  !    pb.  lg.  nro    £l2i,  glow 

£2  p.  0. ;  pr.  8 
Lg.4,  1J,6;  pb.lg.3;  pr.  8   .. 

Lg,  7fc2ior4i;pr.Uftl;lr.l 

Lg.4i;  pb.lg,2i:  pr.3ft2i  tr. 

3jl 
Lg.O  A3.or  ii' ;  pb.  Ig.aro  £13  14s. 
N.  £2  7h.  ,|d. ;  pr,l  A  6  or  2;  tr.  U 
Lg.  7  ft  2,  or  5  ;  pr.  4,  or  8  & 

1 
Lg.  6,  4.  A2.or4i:  pb,  Ig.  arc 
£20  p.a. :  pr.  2  ft  I) ;  tr.  li  to  IJ 


pr.l|ltol:htg.  2:ti 
Lg.4;  pr.2i  toll 

Lg.  4to6;  pr.  ajtol    ., 

Lg.  3i.  leas  1,  or  4  ft  2 1  pr.  3)  to 

i ;  tr.  j 
Lg.  7  ft  8,  or  6,  conl. :  pr.  4  ft  1, 

or  2i  or  com,,  ft  "pecia! 
Lg.  7  ft  3,  or  4 ;  pr.  4  to  1 ; 

litg.  li 
Lg.  4;    pb.  lg,  arc  £111  P-*' ! 

pr.  li»:  tr.  li 
Lg.  6  *  2,  or  4  ;  pb.  If-  3.83  ;  pr. 

2tol 
Lg.  7  A  2  fchurclioB),  4;  pr.  li  to 

1 
Lg.  8  ft  6 ;  pr.  6  to  3      . . 

Lg.  5;  pr.  3i,2,  IJ;  htg.  \\    ., 


Lg.  8.6  to  IJi  :  pr.  21  to  J.  or  £31 
perKW.  Aip^u.^  Iil^.  I;  tr.lj 


Lg.  7  A  3,  or  6 :  pb.  lg.  £8i  per 
--  4  «  li,  """' 
pb.  Jg. 
-t  Nero" 


Ip.  p.     , 
Lg.  54:  pb.  _ 
•  Nemut 


Mai.  denaand    and 

sliding  scale 
Flatrato  A  ooniract 


Flat  rat«  A  sliding 

scale 
Flat  rate  with  dis. 

ft  contract 
Max.     demand     & 

sliding  scale 
Flat  rate     . . 

Flat  rate     .. 


Max.  dem..  Rat,  2-r. 
mtr.  Acont.  w.  di*. 
FJat  ralo     . . 

Flat    rate   w.    die., 

conl.  w.  t.  ew. 
Sliding  scale 

Flat  rate,  cont., 
3-rale,  si.  so.  for  pr. 
Mai.  demand  ft  flat 

Max.  demand  A  flat 

rate 
Flat  rate  with 

di^coun  t« 
Mnt.  dem.,  H.    r 


Flat  rate    .. 

Flat  rate  with 

discounts 
Max.  demand  ft  flat 

rate 
Max.  demand,  flat 
rato  ft  cont. 
Flat  rate     .. 


Flat  rate  A  contract 

Lg.  flat  r.,  pr.  system 

of  dis.,  tr.  scale 
Max.  demand  A  flat 

Max.  demand,  and 

flat  rate  tor  pr. 
Sliding  scale  w.  dia, 

Sliding  scale    with 

dincounts 
Max.  demand  ft  flat 

Max.  demand,  flit 
rate  A  special 

Flat  rate  with  die., 
ft  si.  acale  for  pr. 

Fiat  rate  A  sliding 
scale 

Flat  rate     . . 

Lg.  max.  dem.  ft  flat 
pr.  si.  scale  w.  dis. 
Flat  rate    . . 

Flat  rate    . . 

Flat  rate  with 

discount 
Max.  dem.,  flat  rate, 

cont.  w.  dia 
Flat  rato    . . 

Max.  demand,  flat, 
2ra'e  ft  Hupklnnon 

Ma'c.  demand  ft  Hut 


Flat  rate  w.  dia.  . . 

Flat,  el.   Bc.,  cont. 

w.dls.,.«2-ratc 
Max.  dom.,  flat,  2- 
rate,con.,  t.sw.,AaF 
Max.  dem.,  flat  ft  2> 

rate  ;  pr.  nl,  ac. 
Flat  rat«     .. 


Max.   demand,  flat 

A2-rat«(t.B.|  w.  difl. 

Max.  dem  ,  flat,  si. 

6C.  ft  cont.  w.  dis. 

Flat  rate     . . 

Flat  rate  w.  dIs.  .. 
Flat  rate,  al.  kc.  A 
Max.  dem.,  flat  ft  M. 
Max.   demand  and 


A  1},  also  contract. 

Lg.  6  A  2,  or  4i ;  pb,  lg.  arc  £25  & 

£11  p.a.;Fr.2ftli;tr.litol 

Lg.  4.  or  £3  per  KW.  ft  2  p.u. :  pb 

Ig.  2.95'  av. ;  pr.  2  w.  dii. ;  tr.  1.' 

Lg.  4.  or  l9.  per  SO-w.  Ip.  ft  IH. 

p.u.;  ph.  lg.  2i;  pr.  liandl 

Lg.  0  1/1  3  (oateide  arcs  2) ;  pr.  2 ; 

tr.  1.2 

Lg.  51;  pr.  3  4  IJ 

Lg.  41,  or  6  A  3;  pr.2   .. 

Lg.  6  ;ou^sIde8) ;  pb.  In.  arc  £lf". 

.DC,  £8i  :  pr.  8,  Bi,  1  -.  htg.  2 
Lg.  6:  pb.  lg.  £3  per  jamp  pir 

annum 
Lg.  5  ;  pr.  3i 

L3.7ft8;pb.lg.  „o  £31,  inc. 

£34  P-«.:  pr.  24 
Lg.  4J  ;  pr.  3  ;  hg.  IJ 


BUdiog  Hc.  A  cont- 

Max.  demand  and 

flat  rate 
Max.  dem.,  flat  rate 

and  «pirotal 
Flalratet  Asl.  sc. 

Max.  demand  and 


Flat  rata  A  sliding 

scale 
Mai.demin'lAflal 

raU 
Max.   d'mond  and 

flat  ratM 
Flat     rate     and 

contract 
Flat     rote     and 

contract 
Max.  demand  and 

flat  r 


Flat  rate 


94,643 
1,073,306 


8,4;3,310 

8,803,(;95 

1,781,000 

61,034 

126,720 

1,044,632 
339,549 
722,683 
7T«.gQ8 

1.515,770 


802,694 

4,16S,45<I 

39,710 


49,376 
318,629 
303,024 
239,796 
121,478 
870,693 


103,030 
665,953 


302,931 
463,26-1 

17,000,000 

(approx.) 

1,821,869 
681,627 
70,000 
78,238 
350,248 
7,401,611 


1,798,000 
(oatd.l 

33,808 


687,094 
16,000,000 
243,912 
877,808 


DaU  to  l>tc.  81. 1900 

Lighting  and  iraotloo.     DaU  to  Uar.  81, 1900 
DatatoMaj21.1Bia 


),000 


1,020,388 
1,173,174 

142,406 
3,035,061 
12,874,591 
264,191 
482,600 
417,813 
2,400,831 


89,097 
269,058 


Lighting  and  traction.   Suppl,  to  Pn«ol  Dli.t.,  8.  Unc. 

Dj,7J,*Dl''ati''*g-^-."""'.";  ■'•••""«■«■««'__ 

Data  lo  Deo.  31, 1909 


J4i 
344 
346 
348 
.    347 


Liehtingand  trnctloQ.  D.U  Ut  M.s,  31, 1910 

Data  to  Deo.  31, 1911 

Data  to  Mar.  31, 1913 

Liehllnff  an,!  tr...tl.n  atatiaa        D...  t/i  AnitI  f 

Data  to  Dec.  81, 1911 

Part  gas  power.    Data  to  Mar.  81, 1912     ,. 


34> 
349 
360 
351 
•    352 

,    353 
.   354 

.   365 

367 
358 


Data  to  Dec.  31, 1909 jjj 

Lg.ilr.    -TneMv.    UvallabloforbothlB.dttr.   Dig.    Ift4 
counts  to  largo  pr.  cons,  op  to  10%.  Dato  to  Mar.  81, -12 


Gaa  power.    Data  lo  April  2J,  1910 sgT 

'"Sffil'oTar.'SS.lM-"-  "^-'^  """•  "'  "■="  ""■■■  388 

Gas  power.    Data  lo  Dec,  lOlI ,.  300 

*^xV  W.A  ^'ir™yv*"«''''"'''*^-      I"""'  aiipply  from  370 

N.M.IS.PS.  Co,     Da'aloDec.31.1911 

'Resldentong.  H.  Di.xon,     Data  to  Deo.  81,  1909, .        . .  37t 

Lighting  A  traction.    'V.aw^  wld  to  Tramway  Co.,  379 
JOO  KW.  max.  domond.     Dota  to  Mar.  31,  1012 

Suctlen  gas  plant  subaiittuod  for  ateam,  1904.    Data  to  in 

June  1,  1909  * 

Lighting   and    imolion.     '230,    403    a.C.    Tr     600    v  VIA 

D.D.     DalutoMar.  81,  1913  '*'* 

No  meter  rents  charged.     Data  to  Mar.  31,  1012            .,  375 

Part  water  power.    Data  to  Dec.  31,  1011 3™ 

Piesel  Plant.    Data  to  Sept.  80, 1011         yrt 

Lighting  and  traction.     Data  to  Dec.  31,  1911 


Data  to  Dec.  1911 


Liehtingand  trocson.      'Tr.  600  v 

31,  1911 
TwoA.0.  stnH.:  Noepaond  18,600  Hw.  turbikj^^i   c, 

St.  3,900  KW.  various  types.    Data  t.i  Mor.  35,  1913 
•O.W,  Fair  weather  (Mgr.J.  Cons,  ongrs.  McrJ!  ft  MoLelli 

Data  to  Dec.  31, 1911 


378 

-■       ■■    379 
Data  to  Deo.    390 
Slieof    381 
3S2 


Lighlhig  and  irapilon.     'Tramway  raox.  demand.    Data  383 

ro  Mar.  81, 1912  * 

•Pb.  lg.  arc  £20  p.a„  inc.  £1  14.^.,  £1,  £4  aud  £5  p.a  384 

Data  to  March  81, 1910                                           ^  **" 

'Bulk  supply 3ac 

Dali  to  Mar.  81,  1012 irr 


Lighting  ft  traction.  •Tr.600A560.  Data  tiDeo.SI,  1911  388 

Lighting  and  traction 3gg 

Lighting  and  traction,     "Also  £(HOm.  per  KW,,  and  UA.  390 

p.n.    Data  to  Mtir.  31,  1009 

•ifng.-ln-Ohlef,  K.  T.  n.  Murray,    Data  to  Doc.  31,  1911  391 

Lighting  and  traction.    Data  to  Mar,  1909                  . .  392 


Liglitlnji  A  traction.    'Also  pb.  Ig.   two  16-o.p.  Inc., 

£2  12^.  per  annum.     Data  to  Fob.  1010 
'U«od  as  stand-by  ;    bulb  from  Cd.  A  Dm.  R.  P.  a.  Co. 

Cons,  engrs.  Morz  ft  MoLollon,     Ddta  lo  Dic,  81,  1911 
Data  to  March  31,  1911  ..         

Lighting  ft  traction.    Data  to  May  1,  1012 

Wiring  and  motora  on  hire  purohoai  8,  6.  nr  7  year*. 

Data  to  Dec.  81,  1911 
Data  to  May  16,  1911 

Lighting  ft  traction.     •Special  ratox  to  large  oonsiimerH 

DatatoMar.  81, 1913 

Data  to  Mar.  ai,  1912 


393 
394 
395 
396 


Oa.i| 


Data  to  Dec.  81,  1011  . 


To,  asiatr,  'Pb.  Ig.  arc  iiaO  (j  ot.  £12l.  Inc.  £3i,  p.a 
fOr£l  per.  Ji.n.r.  poi-qr.A4d.p.ii.  D.ito  to  Mar.81, 1911 
Lg.ft  tr.,2«tn9.    •TrO.Mv.    IPb,  lg.  are  £14  ».  8.  Inc 

100  c.r.  £2  \U.     Data  to  Mar.  81,  1919 
'Worked  by  Cuileodor'M  Ciiblo  aud   Oonstrjotlon  Co., 

Ltd.     Data  to  Mar.  31,  1000 
Data  lo  Deo.  ai.  1909 


DatttoM.ar.81,1012 

LlgliUng  and  traction.     Arc   lighting  bilng  e^ten.lol. 

Data  to  Mar..  1909 
Lighting  ft  tniclion  station.    'Including  maintenance. 

DatitoMar,  31,  1010 
*Lanai.  EUc.  Pr.  Co.  manage  nndertaliing.    f  Alternitive 

flied  charge  pt^  Ip.  ft  1^1.  p.u.      Data  lo  May  16,  19U 
Lighting  and  traction.     'Purchased  from  Co.  lo  1893. 

DatatoMar.  81,  1909 

*O.W.Fairweatber(Mgr.).  Cons.engrtf.  MerzAUcLellar 

Data  to  Deo.  31,  1911 
Data  to  Mar.  HI,  1908 

DatatoMar.  31,  1912 


'Reitdent  eng.,  F.  Bowlett.    Data  Co  Dec.  31,  1903 

'Rncr.-in-i'htr-f.  K.  T.  R.  Miirrav.       Da'a  M  n.-c-   .'11.  I 


400 

401 

402 

•*tt,) 

404 

40S 

40S 

407 

40S 

409 

410 

41) 

412 

413 
414 
415 
416 
417 
418 
419 


422    TREETON 

4J3   TUNBRIDCE  WtUS  .. 

426    nNEHOUTH 

426    UXBBIDCE  «ND  DIST. 

428  WADEBRIDC£   -. 

429  WAKEFIELD     -. 

430  WAtLASElf 

431  WALSALl 

432  WAITHAMSTOW 

433  WALTON-ON-NAZE     .. 

434  WARRINCTOH   .. 
436    WATFOflO 

436  WEONESflUBY  .. 

437  WELUNCBOROUCH     ■. 
436    WEST  BROMWrCH      .. 

439  WEST  HAM 

440  WEST  HARTLEPOOL  .. 

441  WESTON-SUPER-MARE 

442  WEYBRIDCE    AND 

WALTON  ON  THAMES 

443  WEYMOUTH  & 

MELCOMBE  REGIS 

444  WHITBV 

446    WHITCHURCH  AND 

PANCBOURNE 

446  WHITEHAVEN    .-        . 

447  WON 

448  WILLESDEN 

44B    WIMBLEDON,  MERTON, 
MALDENS&COOMBE 

460  WINCHESTER    .. 

461  WINDERMERE  AND 

AMBLESIDE 

462  WINDSOR  &  ETON     ■■ 


463  WISHAW 

464  WITNEY  ... 

466    WOKINC 

467    WORCESTER     .. 
45ft    WORKSOP 

469    WORHIT  ■■ 

460    WORTHING 

461  WREXHAM 

462  YARMOUTH 

463  YORK   ..   .. 

464  YSTRADCYNLAI3 


Tunbrldge  Wells  Corporation 

Tnickenhun    A    Teddington 

Elt^ctric  Supply  Co.,  Lid. 
TTDcmouth  Corporation 

Uibriil(:e  &  District  Electric 

Supply  Co.,  Ltd. 
Idle  of   Wight  Eleetrio  Light 

•nd  Power  Co.,  Lid. 
WadflbridRc  &  District  Elec. 

Supply  Co. 
WalceQeld  Corporation 

Wall&8«T  Corporation 

WkIhiU  CorporfttloD  ..         . . 


CoMt   Development  Cflrpor»- 

W«rriiiglon  Corporation 

V^ttord       Urban       DiBtrict 

Coonci) 
Wedneebury  Corporation 

Wellingboroagh  Electric 

Supply  Co.,  Ltd. 
West  Bromwich  Corporation 

West  Ham  Corporation 

West  Hartlepool  Corporation 

WcR  ton -super- Mar  e  A  Dielrict 

Kleolric  Supply    Co,  Ltd. 
Urban   Electric    Supply    Co., 

Ltd. 
Weymouth  C-orporation 

Whitby        Urban        Diatriot 

Council 
Whitchurtb  and  PaDgbonme 

Electric  Supply  Co.,  Ltd. 
Whitehaven  Corporation 

Wigan  Corporation 

Willeeden      Urban      District 

Conncil 
Winibledon  Corporation 

Winchester  Corporation 

Windermere  4  District  Elec- 
tricity Supply  Co.,  Ltd. 

Windsor  Electricallufitallalion 
Co..  Ltd. 

Wiehaw  Corporation  . . 

Witney        Urbiin        District 

Council 
Woking  Electric   Supply  Co., 

Ltd. 


1897 
1695 
1903 
1901 


1897 
1896 
1901 

1903 
1900 
1899 
1904 


\  Worcester  Corporation 

I  Worksop  Urban  DiBtrict 

Council 
1  Tajfridc  Electric  &  Gas  Light 

Co.,  Ltd. 
\  WorthiDg  Corporation 

Wrexham  Corporation 

Yariuoulb  Corporniion 

Xork  CuriKiratton         .  . . 

UUntKWo  Electric  Supply  Co. 
Lid. 


1891 
i901 


1901 
1001 


F.  H.  Castlemon 

J.  W.  Deauchamp 

M.  Farrer 

C.  Tombull 

A.  Randall    Bell 

A.  E.  Mayea(Man.| 

T.      A.     Harold 

Salmon 
H.  A.  Nevill     . . 

J.  A.  Crowther.. 

A.  8.  Bamaid  . . 

O.  R.  Spnrr 

E.  A.  Lan;bert    . 

F.  V.  L.  Matbias 
F.  W.  Foree 

W.  Fennell 

Wm.  J.  S.  Jones 

W.  A.  Jackson.. 

H.  Herbert 

CoQzens 
H.  F.  Friederichs 

G.  Charlton      . . 

Herbert  W.  Watts 

Jo9.  H.  Bolam .. 

L.  H.  King 

D.  H.  Coorabe  .. 

B.  Sankey 
J.  Slevin 

J.  0.  Bmce 
H.Tomlinson-Lee 
R.  Ayton 

C.  Walker  (Man.) 
A.  E.  Farrow    .. 

Ernest  F.  Coi  . . 

F.  G.  Curel 

J.  Q.  McLean    .. 

C.  E.  C.  SlUiWfiold 

C.  M.  Shaw 

3,  Percival 

Crowther 

E.  A.  Stewart  .. 

O.  Porter 

W.  O.  Fiokvanae 

G.  Bryant 

J.  W.  Hame     .. 

It.  P.  Coatee 


I 

<aiO&480D.c. 

|340&420a.c 

220  &  440 

tr.550 


200 
100  &  200a. c. 

&0J  D.C. 

105  4210  DC. 

2104365  A.C.- 

230  &  460 


230,  460  D.C. 


230  &  460 
tr.  500 
100  to  500 

D.C* 

230  &  460 

230  4  460 

240  4  480 

230  4  460 

230  4  460 

240  4  460 

210,  420,  4 

440 
230  4  460 

tr.550 
240  4  460 

D.C.  &  A.C. 

220 
210  4  430 
106  4  200 
1101(220 

240  4  480 


230,400  A.O. 
230,460  D.C. 
100,  200  A.< 

230  4  440 


230  4  460 

290  4  490 
tr.  600 
100  4  200 

tr.  500 
230  4  460 
d,c.3,300a,c 
210  4  220 


Direct  &  50 

— ,  3-ph. 
Direct     . . 

50—,  1-ph. 

Direct     . . 

Direct     .. 

60—,  2-pb. 

50—.  1-ph., 

Direct  and 
50—.  3-ph. 
Direct    .. 


Direct,  & 
50— ,8-ph.* 
60—,  1-ph. 

Direct     , . 

Direct     , . 

Direct     . . 

50—,  14  2- 
pb.,  4  direct 
Direct 

Direct 

Direct 

Direct  . . 

Direct  . . 

Direct  . . 

Direct  . . 

Direct  and 
50—,  1-ph. 
50—,  1-ph. 

Direct     . . 

100—,  1-ph. 

Direct  4 
60—,  1-ph. 

Direct     . , 

Direct     . . 

100 — ,  1-ph. 

Dicoet  & 
BO—,  3-ph. 
50—,  2-ph„ 
4  direct 

Direct     . . 

68—,  1-ph. 

Direct  4  50 
— ,  3-ph. 


13 
1,600 
1,180 
l,ff?0» 
1,100 
835 
100 
2,350 
2,SS0 
1,730 


8,150 
1,130 


2,803 
11,400 
1,600 
1,100 


1,512 
1,501 
1,119 
2,101 


1,600 

6,359 

1.017 

562 


2,654 

1,895 

1,570 

416 


250  kV. 
110  KV. 


100  m-. 
67  KW. 


1,050 
3.110 


460  Ig., 

200  tr. 

l,U':i 


175  Efv, 


45  K».' 
175  K«.f 
130  KK. 

23  Sir. 

SOjSV. 


75  KW. 
97  KW. 


oJw. 


16.4  KW. 


^91,721 
;£  250,265 

;e93,639 
jei01,276 

£66,710 

£95,499 
£111,716* 
£135,89  J 
£213,371 

£106,408 

£68,520 

£35.000 
(approi.) 


£435,000 
(approi. ) 
£J4,12J 


£127,318 

£55,145 

^£98,400 

£6.250 

£49,503 
(1911) 
£190,156 


£13,828 
£90,350 

£22,^30 
£10,518 

£116,650 
£247,892 

(1910) 
£153.077 


£d0,500 
£45,090 
£107,026 
£145,178 


2.200  KW. 
8.056  KW. 

1,312  KW. 

933  KW. 

616  KW. 


4,314  KW. 
1,655  BW. 
2,192  KW. 

115  KW. 

4,008  KW. 
(inc.  mire. 
1,405  KW. 


391  KW. 

678  KW. 
9,906  KW. 
1,819  KW. 


141  mil.,  69  N 
r>s  mil. 

34  arc,  5  obn., 

1S9  mtl. 
S3  rati. 

64  arc,  78 mtl. 

60  arc,  130  inc 

19  arc,  22  mtl. 

247  arc,6601nc., 
)3  mtl. 

1  arc.  105  mtl. 

34aro,63mM. 

lBarc2170cn.,' 
100mtt.(appri 

261    inc.,    6 

Nernst 
)1  arc,  169  rati. 

369uc,  232intl. 

324  mtl. 


1,789  KW. 

908  KW. 

371  KW. 
90  HW. 

729  sw. 
1,636  KW. 
9,943  HW. 

6.600  KW. 

1,334  KW. 

463  KW. 

1,C65  KW. 
inc.  pr.  4bg 

581  KW. 

a JO  KW. 

a.S4S  KW. 
2.890  KW. 

671  KW. 

234  KW, 
1,275  KW. 

980  KW 


70  (ave.  87 
watts)  mtl. 
18  arc,  22  N., 


212  arc.  200 
obn.,  19  mtl. 
89  arc,  1,141 


60  arc,  78  N.. 
lOOc.p.  mtl. 


}ZBru,407Ulll. 

195  N. 

46  arc,  llRTp. 
A  875  X  2  mtl. 
37  arc.  212mtt, 


110  arc, 
329  mtl. 
45  arc,  184 
mil..  25  N. 


200  H.P.      . . 

.. 

108=591  H.P. 

1,732  H.P.  .. 

35  cars  (about  1 

115=1.830  KW, 

85=70  H.P. 

8=10  H.P.  . 

289=2,100  H.P. 

104=453  H.P. 
238=1,219  H.P. 

See  other 

Table 
•16c«rs=576KW 

313=2,526  H.P, 

See  other 

Table 

2=6  H.P.    .. 

1  =  15  H.P. 

43=798  H.P. 

110=420  H.P. 

822  KW.    . . 

31=150  H.F. 

211=2,230  H.P. 

80=900  H.P. 

999=7,762  kw. 

3,730  KW.  .. 

246=2,039  H.P 

21=193  H.P. 

31=480  B.P. 

65=162  H.P. 

63=268  KW. 

(Ht?.  53  KW.) 

389  H.P. 

1=6JHJ. 

41=235  H.P. 

291=2,279 
221=984  Hj. 

186=4,460  H.P. 

157=1,040J 

H.P. 

89=165  H.P. 

30=30  H.P. 

76=208  H.P. 

103=320  H.P. 

7=56  H.P. 

14=60  B.p. 

aO3=0.7i6a.p. 

104=2,000  KW. 

343=1.53lH.P 

30=750  H.P. 

61=321  H.P. 

" 

64=223  HP. 

60=231  H.P. 

20=500  H.P, 

33=70  H.P... 

283=1,692 

H.P. 

2=0H.p.    ,. 

3,527  KW. 

8,706  KW. 

2,689  KW. 
{•»,  tr.) 
1,917  KW. 


2,456  KW. 

4,692  KW. 

3,309  KW. 

4.276  EW. 
(ei.  tr.) 

165  KW.  . . 

4,832  KW. 

1,799  KW. 

1,462  EW. 

488  KW. 
3,300  KW, 
15,761  KW. 
8,854  EW. 
1,483  EW. 
3,182  KW. 

1,248  KW. 

565  EV. 
94  KW. 
759  EW 

6,533  EW, 

8,633  EW. 

7,600  KW. 

1,530  BW. 
493  BW. 

1,666  KW. 


1,700  KW. 
6,723  KW. 

1,007  KW. 
231  EW. 
1,442  KW. 
1,412  KW. 

3,562   EW. 
60  KW.  . . 


192  KW. 
856  KW. 


62  KW. 

36  EW. 
140  EW. 
148  KW. 


580  KW. 

78  KW. 


Ls.4i;pb.  !((.>•"  iP'-U  ■■ 

L«.  7  4  3.  or5i*-'"«  '*mp»; 

pr.4  4ii.or2ior«^t,«(. 
LK.5  4  2.or4j»;pr.«*li,or 

li4.p!.-.  tr.UtoIC^'iaj.U) 
Lg.7  (rural).  6  (urban)  .ph.  Ig. 

£2/5/6  per  Ip-p-o-IP';^!*  _ 
Lg  6,  or  contract  <■  ij .  Jt.  1  4 

Lr.7,1ch8  5%:    pbMg;^lHpr. 

&fl/lflp.a.:pr.2toJ(lK.t,u.2) 
Lk  3ilo3;pb.l«.«''«Mp.a.; 

pr.2itr.l.4;btg.l4 
Lr.  6  4  2.  or  1;  pb.  lg.  *4«fl  p.n, . 

pr2t^li:tr.l^     B«.k,p,. 
Lg.  33  w.  diB.J  pl>.lg-8  4  2; 

pr.  li  to  ?  ;  tr.  14 

Lj?.  6;  ph.  lg.  ftw   **2,  wti.    ! 

£2/12/6  p.ft.  .        .    , 

LR.6AS,or4(ch.8*):pb.le.£620l 
p.a.;pr.2  41;tr.l5.  Norairrentl 
Lj.  7  4  3,  or  5  ;  pb.  lg-  8  1  pr.  i    ' 

Lg.  8i  to24;  pr.  litoS 

L2.  4|;  pb.lR.3i;  pr.  24  4  3i 

(2-rate,  14  3)        ^  ,    „ 
Lg.4i4  14,or8i:pb.lR.0.83-; 

pr-iitoo-^;  "-aw' 

Lr.  3  leas  dls. ;  pb.  lg.  1.5 ;  pr. 

1  leas  dia. :  tr.  0.95 
Lg.  4  4  3,  or  6  4  3m.a.;  pU.  lg. 

1 ;  pr.  2  to  3  ;  okg,  1 
Lg.  7  A  3,  or  5  ;  pr.  4i  A  IJ,  or 

Lg.  7   &  3.  or  5i  (fliol  m.,  7 

incl.);  pr.  4  &  Ij,  or  21 
Lg.  5.  pr.  2i.  w.  die. ;  pb.  it:,  arc 

£164.  inc.  £4,perp0Btp,i.- 
Lg.  44.  or  £15  per  KW.  4  Id.  p.a.; 
pr.2,14Alor£5p.KW  Aid.- 
Lg.  8 ;  pr.  2,  3  &  4 

Le.44+;  pb.  lg.  4;  pr.Slol.or 
44  A  Ij  to  1  by  3-rat«  nifiiw 
Lg.  5,  4,  3;  pb.  lg.  8;  pr.  1  i 

^:  big.  2;  tr.  l,3g 
Lg.  8  A   1,  or  5;    pb.  lg    arc 
£13  4a.,mtl.  £3  6a.i  pr.  1*  lo0,58 
Lg.  44  to  34 :    pb.  lg.  2} ;  pr.  1 

(aboveSn.P..  Jjlf 
Lg.7. 4,  A  2;  pr.  4ftli;  hlg.S 

41,  or  3 
Lg.7;  pb.  lg.  8;  pr.  SJ.. 

Lg.  6  yf.  dia. ;  pr.  £8  p.a.  per  h.p. 
4  Id.  p.a. ;  hg.  8w.  dii,* 


PI.  rdtc,A3-rat«in. 

Mai.  dnm.,  ft.  nte, 
2-raio  ratf .  4  eonl. 
Mtl.  dtna.,  rial  rat«, 

tHw.  4  fqwdal 
Mai.  derawid.  flat 

rnt«,  com.  A  flp. 
Mat.  dcniuid,  fiat 

rate  4  contract 
Flat  rate  w.  dig.  .. 

FlWrat*    .. 

Sliding   Bcale  and 

flat  rate 
Mai.  dem.,flat rate 

w.  dls.  4  special 

Flatrat«     .. 


466  KW. 
11.6% 


133  KW. 
66  Kvf. 


188  EW. 
93  EW. 


Flat  rate     .. 

■Mai.  dera.,  Hut  w 
<ils.,  pr.  si.  scalet 

Mai.  ileaj.,  flat,  si. 
•«aleA3.ratew.t.aw. 

Mai.  demand,  flat 
rale  4  2-rate  meter 

mt  rate  with  dis. 

,  M".dem.,  flat  rate, 

«l.fic.,Acom.w.ai8. 

i  ml  rate,  itith  dia., 
'      contract,  special 

Max.  dem.  4  flat 
'  rate;  pr.  si.  acale 
I  Mfti,  demand  and 

Sat  rate 
'  Mai.  dcm.,eont.,fl. 

rate  4  prepayment 
I  Flat  rate  with 
I      discoQDta 

Max.  dem..  flat  rate, 

^■rat«  4  coat. 
.  rJat  rate  and  con- 
tract with  dii. 

Hopkinson.  Bat  rate 
I      Bl.  scale  4  2-rate 

Flat  rate  with  dis- 
counts 

Mai.  dimand  4  flat 
I      rate 

Flat  rate  &  eliding 
I      scale 

{  Max.  demand,  flat 
rate  4  contract 

Fiut  rate    . . 

Mai.  dem.  A  flat 
rate  w,  disco tmt 


836,149 

1,109.676 

1,619,522 

760,290 

22J.629 

9.000 
(approi. ) 
1,857,183 

2,615,105» 

3,011 ,807 

4,701,165 

73,030 

8,187,879 

958,000 
(cstd.) 
854.gX) 

183.000 

2,954,127 

19,156,899 

2,197,133 

472,024 

564,670 

523,667 

255,000 

27,220 

391,518 

4,001,187 

2,308,320 

2,313,289 

507,528 

113,427 


I  'u.  etM,  Cm..  Kt,(a.  •iMiaibt.n.mi 

I  Daut/)  Dmj..  1911 
Data  to  Mar.  2a,  1912  . 
DaUtoMar.  81,  1012  „ 


'roMar.,1911.    Dal*  t,  April, 


Llghtlnu  and  traction, 

31,  1911  

Llg. to,  .„d  „.,„„.    o.,  p„„.    0.U  V,  H„.  n. 

UghUng  .nd  iiMiOT.    D.u  lo  lUr.  25.  mo 

Mood  Ra«  power  BUtlon.    Dat.  to  M.roh  Sl.Uia 
Data  to  Dec.  81,  1911 


DatA  to  Mar.  81,  1912  . . 

Lighting  and  traction.    Data  to  Dec.  3(,  1911 

*'i"rS";  *I.^^'*"n-   ^"^9  "»^i»*i  to  Walton 
at  A-mv.  n,c.    Dju  to  Dec.  31,  1911 
1  wo  cbn.  lampaonarc  nant^-  "un  n.^fa  —i.v.  n       .       . 

r"- lg- 3:  h3  £1  4  Id.    Dau  to  Mar.  31, 1910 . . 
Conoectiona  increa*..],  bnt  demand  redaced  owioji  ta 
.qTu    A '"*'", ''^'^'-    D-W'o  Dec.  31.1^  ^^  "^ 

9  4-11.  0«rara  lanterns.      (Or  £%  per  an.  per  KW    4 

LighUng  and  traction.    Dat»  to  Mar.  31. 19  2 
'"u.r'Tim"'  ''■""'*  ""''■  ^-  ^-  3-  Co.     DU.  to 

Data  w  M"[,1?,°ieT/:P'''"P'°8  ««"««■  ^^  t^^M 
Data  to  Dec.  31,  Iflll 

£33.  £16 ;  iwui  lanL  £lg  p.,.    Dala  (o  Dec  31, 1911 


Diti  tor  1911 


Lg.6i;  pr.4A2;  htg.a        -.     Flat  raU     ..         ..  \      019,813 

LK.B*a,(tt4iai_;  _K  ia,_»«i.l  Ma-"-  a™-  aaV*\w,Mafla\ 
£17,  inc.  Safp.^rtpS%jVrri      contract 
Lg.6443,or4i;pb.lg.  l.Sipr.  I 

2441lrest.hrs.  l):lr.  2  tolj 
Lg.  4  ;  pb.  lg.  arc  £15,  inc.  £3 ; 

pr.  if,  or  1  A  1  (2-rate);  htg.  1 
Lg.5  


Lg.  7,  5.  4i,  3,  2,  li,  1 :  pb.  lg. 

5 ;  pr.  14 
Lg.  6,  or 5  4  24(4  dis.l,  out.  arc 3^' 
pr.  21  to  li(k  dia.);  tr.  1.(^25  to  1.475 
Lg.  5,  less  5%;  pb.  lg.  arc,  £16 

p.a.;  pr.  24  A-C,  2  n.O. 
Lg.7  4  14, or  44  to  34.  ob.,  Ac., 

3;  pr.  ijloll;  tr.  2loli 
Lg.5;  pr.34       


Mai.  demand,  flat 

rate  4  s\.  £cale 
Flat  rate  wittidis., 
I.  BW.,  apl-,  4  2-rate 
Flat  rate  and  con. 

Flat  rate  and  2-rate 
intr..  with  dis..  Asp. 
Flat  rale  4  sliding 

Boile  with  dis. 
Max. dem..  flat  rate 

Mai.dom.,  flat,  2-rate 
mlr.,  spl.  4  oont. 
Flat  ratti     . . 


1,761,017 
401,428 

5,000 


710,500 

1,610,564 

9,610,953 

16,081 


Bvilk  snpply  at  2,030  volt*  to  L.  4  S.  W.  Rt.  Co.     Dala 

to  Dec  31,  190S 
UBltttiTW  and  buOoa.   •Tt.GOOv.   \EUMro\iUie  w<nk», 

fT.  p.a.    r*Hta  to  Mae.  81.  1918 
Lighting  and  traction :   old  station  wat^r  power  plant 

onlf.     'Traction  500  V.    Da U  to  Mar.  31, 1912 
DaUlo  Mar.31,  1912 

Suction-gaa  plant.    Data  to  April  19, 1910 

Dftt4»toMar.3I.  1913 


491 
4tt 
423 
424 

42S 

4ta 

427 
42t 
42S 
4M 
431 
432 

433 
434 

435 
43S 
437 
431 
439 
440 
441 
442 
443 
444 
445 
449 
447 
448 
449 
450 
45t 
452 

453 
4SS 

4W 
457 
458 
459 
460 
461 


Lg.  A  tr.  'Aluo  124%  on  net  ast,  A  Id.  p.n  I  Pb.  lg.  arc 
£20.£16,N.  £4,).ina.  £3  3.4.  4£-2}.  Dala  to  Mar.31,. '12 
Lighting  and  traction.    Data  to  Mar,  31, 1910      .         . .     462 

Lg.  and  tr.  "Tr.  500  v.  f  Pb.  lg.  an 
pair  £12  IS'O ;  inc.,  £2  17b.  p.a 
Dala  to  Mar  1,1912     .. 
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"AS     EXCELLENT    AS    EVER." 

ACCURATE.  RELIABLE. 

COMPACT.  CONCISE. 

UP-TO-DATE. 


H.  Alabaster,  Gatehouse  &  Co., 
4,  Ludgate  HiH,  London,  E.C. 


'STREETLITE 


THE   PROGENITORS   OF   THE  TYPE   OF 

FITTING 

now  so   extensively  employed 
for     replacing     arc     lamps. 

made  in  various  designs 
they  are  still  the  best, 
write  for  catalogue. 

Wardle  Engineering  Co.,  Ltd., 

196,    DEANSGATE,    MANCHESTER. 


1W  HOVEAIDRINCTON*.. 

W  HOVUKE  &  W.  KIBBY 

we  HUODERSFitlD 

19T  HULL 

198  ILFORO    .         .. 

199  IIFPACOMBE  - 

200  ILKESTON 

401    INCLEtON  lYORKSl    .. 
302    INVERNESS 

203  IPSWICH 

204  JEDBURGH 

205  KEICHLEY 

206  KENDAL  ■ . 

207  KESWICK 

208  KETTERING 

209  KEYNSHAM  & 

KINCSWOOD 

210  KIDDERMINSTER        ■ 

211  KILDARE 

212  KILLARNEY      •.       .■ 

213  KILMACOLM      ■■ 

214  KILMARNOCK    ■. 

215  KINCSBURY      ■■        •■ 

216  KING'S  LYNN   -- 

217  KINCSTON-UPON- 

THAMES 
S18    KIRKCALDY 

219  UNCASTER      •■ 

220  LARNE     


Hovf  Oorpomtion 

Uovlsto*   W.  Kirby  CrbM 

DisUict  (Xiuiicll 
Huader«fli.l(l  C«rpor»Uon     . . 

Hull  Corpornlion 

lltord  UrbM  DieUicl  Council 

ntracoiubc   Kloctric  Lijilit  & 

Power  Co..  Ltd. 
Ilkeston  Corporallou  . . 

In^letou  Electric  Li({;hting  4 

Powt-r  C«.,  Ltd. 
North    ot    Scotland    Electric 

Lifilit  &  Power  Co.,  Ltd. 
Ipswich  Corporfttion  . . 

Electric    Supnlr  Corporxtioc 

Ltd. 
Keighley  Corporation. . 

Kendal  Cuqwration    . . 

Keswick  Electric  Light   Co., 

Ltd. 
KettcriDR      Drb&n      District 

Council 
Keynsham  Blectrio  Light  & 

Power  Co.,  Ltd. 
Kidd(;nointjleT  ±  District  Elec. 

Ltg.  &.  Traction  Co.,  Ltd. 
NaoB  Bural  District  Council 

Kerry    Electric    Supply    Co., 

Ltd. 
Kilmalcolm  Electric  Lighting 

Co.,  Ltd. 
KilmarDock  Corporation 

North  Metropolitan  Electric 

Power  Supply  Co. 
King's  Lynn  Corporation     . . 

Kin  FtB  ton- upon -Thorn  en    Cor- 

Kirkcaliljr  Corporation 

Lancaaltr  Corixrrolion 


1905 
1901 


221  LEAMINGTON    ■■ 

222  LEATHERHEAD      ASH- 

TEAD  &  MICKLEHAM 

223  LEEDS      ■■ 

224    LEEK 
MS    UlCtSTtR 

226  LllCH 

227  LEITH      

228  LETCHWORTH  .- 

229  LEWES ■ 

230  LEYTON  

231  LIMAVADY 

232  LIMERICK 


Midland    Electric    Light    & 

Powvr  Co,,  Ltd. 
LtHlln-Tliead  &  Diatriot  Elec- 

I   tricily  Co.,  Ltd. 


..rj-rf. 


1900 
1905 
1903 
1903 
1901 
1903 
1890 
1S04 
1691 
1900 
1905 
1893 
1903 
1904 
1910 


1887 
1903 


..  k  I.r 


nlH-,1 


B.  H.  Scott 
(Buro"  Surveyor) 

C.  J.  Turner    . . 

A,  B.  Mountain 

H.Bell    .. 

A.  B.  Shutv 
a.  J.  F.  Stewart 
a.  P.  Stokes     . . 

D.  TatU-jsall  . . 
E.J.  WllliamB.. 
F.  ijioa 


John  A.  T. 

Barnes 
W.  Jackson 

W.  A.  Walker  . . 

G.J.T.J.Parfitl 

A.  Charlton 

B.  Rylance       . . 

Valentine  Ryan 

James  White    . . 

W.  M.  C.  Beson 

W.  E.  North 

(Bes.)» 

C.  W.  Jackson  .. 

J.  E.  Edgcome.. 

0.  F.  Francis  . . 
Geo.  C.  Milnes.. 
M.  G.  Smyth    . . 

Percy  01  ver 
B.  Lcalie  Diion 
n.  DirkinsoD    . . 

1,  M.  Carr 


100,200, 

&400* 

2a0  &  410 

230  £  460 
Ir.  600 
240  &  480 


100  &  200 
240  &  460 


280  &  460 

Ir.  600 

230  &  440 


100 

240  £480 

240  &  480 

tr.  55P 
240  &  416 


105 

230  &  460, 
tr.  500 

230  &  460, 
tr.  625 

105  &  210 


220  £440 
100,000  2 


VBCfL'tva  ]i>T    Btcoudl 


Leigh  Corporation 
1  Leith  Corporalion 
First  Qerdcu  City  Co.,  Ltd. .. 

LvwcD    &    1>istrlct    Eloolric 

Supply  Co.  Ltd. 
Loyloii        Urban        District 

Council 
Limavody     Power    &    Light 

Woika 
Limerick  Corporation 

Ig.  o  lighting ;  pb.  Ig.  =  public 


Arthur  T.  Smith 
A.  P.  Buthcr:ora 
Obarlca  Gould  . . 
H.J.Williams.. 
F.  Barman  Lewis 
E.  J.  S.  Bitter 
P.T.  MacNamara 

pr.= power;  htg.= 


1^460 


220  &  440 

230  &  460 
tr.  600 

250  A  600 

2SO&460 

160  &  300 

tr.  600 
110  «  220 


DirtMt     .. 
Direct     .. 

1,018 

10-a 

£171,998 
fl0,098 

(inc.  Ltg.) 
193  KW. 

40mtl.        .. 

Bad. =176  KW. 
6=16  H.P.  .. 

50-.  1-pli. 

100-,  1  ph. « 
60-,  8-ph.  i 
Direct     .. 

Direct     . . 

Direct     . . 

625              S90 

.750  8-ph.       8 152 
,160 1-pb. 
6,134            1,790 

3.600            1,856 

S30             19, 

800  J.H. 

133  KW.- 

hrs. 
200  BW. 

f52,019 
£233,611 
£351,977 
£190,610 

1,341  KW. 
6,183  KW. 
6,657  KW. 
8,002  KW.   ; 
481  EW. 

aarc,429cbn.,   10=80  h.p. 
Sr-oS.      '69=6,69. 

28   arc,  43    601=6,838  h.p. 

93aw"Mcbn.,    13S=722h.P. 

^•"^""-       50=131  H.P. 

direct     . . 

965- 

710 

,£21,446 

2,103  EW.    20arc,192cbn.,| 

88=170  H.P. 

Direct     . . 

29 

22 

12)  EW. 

£8.000 

63  KW. 

88iDc.        .. 

9=25  H.P.  . . 

Du'cct     . . 

3M 

821 

100  Kl». 

£35,945 

507  KW. 

90=460  H.p. 

Direct     . . 

1,511 

1,813 

210  KW. 

£104,415 

1,888  KW. 

14mtl.       ..    402=1.903  H.P 

Direct     .. 
Direct     . . 
Direct     . . 

66 

740 

109.5 

30 
880 
77 

85  KW. 
100  KW. 
10  EW. 

£13,000 
£57,409 
£13,838 

88  KW. 
333  KW. 
160  KW. 

9arc,  12obn., 

8  arc,  24  cbn., 
48  N. 

7  =  34  HJ. 
109=490  H.p. 
26=97  H.p. 

75-,  1-ph. 

ISO 

60 

£18,761 

3  arc,  30  inc. 

Direct     . . 

1,6M 

713 

92  EW. 

£69,405 

684  EW. 

80arc,32flmtl. 

212=1,091 

Direct     . . 

7E 

55 

50  sw. 

£4,350 

119  KW. 

GNemst,  119 

6=26  H.P. 

Direct     . . 

1,550 

575 

220  EW. 

£45,774 

665  EW. 

■  - 

41=919  H.P. 

Direct     . . 

S! 

£3,300 

1D0-,  1-pb. 

16C 

62 

£9,000 

133  KW. 

Direct      . . 

5( 

62 

20  EW. 

£10,000 

316  KW. 

14mtl.       .. 

5=7  H.p.    .. 

Direct     . . 
50-,  S-ph. 

1,030             771 
60            10.6 

120  EW. 

£55,897 
£4,598 

917  KW. 
10.5  KW. 

50arc,31mtl.& 
lOOonarcpoEti 
74mtl.       .. 

109=8691  B.r 

Direct     . . 
77—,  1-ph. 

680             M5 
660             672' 

60  EW. 

£50,766 
£109,334 

767  KW. 
63  KW. 

20x2  cbn.,  52B 

mtl.t 

76  arc),  858 

86=410i  H.p. 
ni=482§H.r 

Direct 
Direct     .. 

1,090             765 
1,260             700 

£65,098 
£62,252 

1,09B  KW. 

104  arc,  312 

Cbn. 
41arc,Mmtl. 

S82B.H.P... 
669  H.P.     . . 

100-,  1-ph 

150              72 

78  KW. 

14  arc,  136  inc 

Direct     . . 

531             266 

110  KW. 

960  KW. 

larc 

43=101  H.P. 

Direct     .. 

■200             132 

60  EW. 

(600  A.H.) 

73.5  KW. 

£37,383 

389  KW. 

68  mtl. 

90=855  H.P. 

60—,  l.ph. 
2  &  a-ph. 
Direct     . . 

1^)0              S12 

£28,444 

IflBlfi  TITO 

2S9KW. 

pan  xra.  a;)2 
mtl. 

2.965= 17.«'7n 
674 'h!p. 

Direct     .. 
Direct    .. 

7 
8,16 

»0             171 
0          2,185 

182  KW. 

75  EW. 

£46,000 

lesid.) 
£163,677 

700  KW. 
2,635  KW. 

337aTC,2mtl. 

H.p. 

180=1,100 

u.p 
530=  4, If  6 

Direct     . . 

5 

eo           250 

150  EW. 

£20,000 

60  KW. 

00=250  EW. 

Ill 

S 

3,11 

6 

SO            116 

0      1,050  Ig. 

910  Ir, 

0              50 

92  EW. 
61  EW. 

£179,203 

405  KW. 

(approi.) 
2,090  KW. 

60  KW. 

82    arc,   819 
cbn., 637  mtl. 

23=134  H.P. 
85=382  H.P. 

Direct     . . 

1 

»              275 

96  KW. 

£35,000 

61  arc,  1  mil 

=  incandeBc 

1 

0  nt ;  Ob 

u  -  cirbon  ; 

1 

mil. =  me 

al  filament - 

N.=N6mat 

A.  =  amperes  ; 

^H.=amper« 

72=2,160  H.i 


1,691  KW. 
12,019  KW. 
11,788  aw. 
4,829  EW. 
615  KW. 
3,731  EW. 

85  KW.  .. 
967  KW.  . . 
8,791  BW, 
113  KW.  . . 
1,366  BW. 

244  BW. 

257  EW. 
1,602  sw. 

151  KW. 
2,919  KW. 

230  SW. 
150  BW.  .. 
350  EW.  . . 
2,110  KW. 

14.5  KW. 
1,101  tfw. 
2,015  EW. 

2,098  KW. 
100  KW.  .. 

1,104  KW. 
484  SW.. . 
26,626  KW. 
732  KW... 
8,!n9  KW . 
1,444  KW. 
6,605  KW, 

330  KW. 

652  KW.  . , 

5,700  EW. 
60  KW. 

500  KW. . 

base  ;  A.c. 


180  KW. 
68  KW. 
93  KW. 


-0.-3,  ".  .  -v  t,  pr.as  1 
Lg.7*4,or  5;  pb.  Ig.  2    „,  5 

«2.or8i,2.tlW-4ti,r 
Lg.  7  ft  8,  or  64:  pb.  Ir  Hi    „, 

8A14,or2        *'"' '8- «4  ■  Pf- 
Lg.  4;  pb.  lg.arc£I7*,  in-  b8s 

p.«.,pr.2Al,3.ph    u'-jf/; 
Lg.  5  &  Ij,  or  4  :  pb.  Ig.  arc  £23, 

Lr.64  l,or34;  pb.lg.Lrc'fiaA^cQ. 
p,B,;pr.2tol,or2*l;tMi25t 
Lg.743,or6;  pr.1414      T! 

Lg.  8 ;  pb.    lg.  2i  ;  pr.  2  to  li  ; 

I«.6:  pb.  Ig.2.9;  pr.8lol    .. 

Lg.  7  A  a,  or  6;  pr.  IftlJ,  orSj 

Lg.  4  less  6%  cash  ;  pb.  lg.  l  afis  • 

pr.2U>li;  tr.l.&?5  ' 

Lg.  6;   pb.  lg.  3;  pr.8;  hg.  H 

LH.7&2,  or4itol;pb.  Ic.l78; 

pr.  2  to  1 ;  tr.  1.75 
Lg.  6:  pr.  2itoli 

Lg.  6  ;  pb.  lg.  contract ;  pr.  3  . . 

Lg.  ii  (arc  3  4  3i') ;   pb.  lg.  aro 

£17i  ;  pr.  2  to  1 ;  btg.  1 
Lg.  6 ;  pb.  lg.  £226  p.a. ;  pr.  8 

to  24 
Lg.  7  A  24  (ave.  max.  441   w. 

discount:  pr,  44  ftU 
Lg.6;pr.ii        

Lg.  6d.  with  discoonte  . . 


5  KW. 
1,022  KW. 


a,Tao  nw 
97.4  Rw. 
42s  KW. 


150  KW. 
76  KW. 


2;/-perlampp.a. 


Lg.  6 :  pb. 

Lg."44  w.  dis. ;  pb.  lg.  £761; 

pr.  2  w.  die.  toS;  tr.  ]j;btg.lj 
Lx-  7  &  2,  ur  5  ;   pb.  lg.  £64  & 
£3;  pr.  4or3  &  1 
Lg.  4;  pb.  Ig.  2.28;  pr.  3  to  I ; 

btg.  14 
Lg.  5,  or  7  4  3;  pb.  lg,  aro  £20, 

b2-c.P.  inc.  £31  p.a. .  pr.  Ij. 
Lg.  44  to3  :  pb.  Ig.  arc  iiap.a.  ; 

pr.  14  to  3  :  tr.  I4 
Lg.'li<5%dis.);  pb.  lg.1.5;  U. 

l.T 
Lg.  8  to  13  ;  pb.  lg.  2|  inclDsive 


Lg.  6ft2i,ar  64*;  pr.  2)  or  £5 

p.  H.p.  p.a.  &  14  p.u. 
Lg.  64  to  5  (2-rato  5  &  3* )1  pr.  U  to 

•2i,  or  £14  per  sw.  p.a.  +  2  p.n. 
I-B    i  A  1;  pb.  lg.  li;  pr.  Hto 

0.15  tllHIB  {>%,' 


.  Flat  rate  and  max. 

'      demand 

'  Max.  demand,  flat 

rate  ft  time  awltch 

Mai.  dciD.,  flat,  fli. 

Ncale,  2<rat«  ft  t.e. 

j  Flat  rate  w.dlH„Rl. 

scale,  cont.  ft  opt. 

Mai,  Aftn.,  flat,  hI. 

'^.  w.  dis,, cont., t,  Hw 

Max.  demand,  flat 

rate,  ft  fll.  scale 
Max.  dem.,  flnlrate, 
and  cont.  w.  dis. 
Flat  rate  w.  din.  . . 


Flat  rate,  sliding 
scale  and  contract 

Max.  demand  and 
flat  rate 

Flat  rate    ■ . 

Flat  rate    . . 

Max.  dem.,  flat,  el. 
scale  ft  cont.  w,  dis. 
Flat  rat«    . . 

Flat  rate     .. 

Flat  rate,  si.  sc., 
ft  max.  den),  w.  dis. 
Flat  rale  with  dis- 

count 
Mai.    demand    w. 

diB.,ft  2-rAtomr. 
Flat  rate     . . 

Flat  rate    . . 

Flat  rate     . . 

Sliding    scale    and 

flat  rate 
MaT.  demand  and 

flat  rate 
Flat  rate  and  max. 

demand*  A  spl. 
Mas.  demand  and 

flat  rate 
Sliding  scale 

Flat,8].BC,,2T»te  ft 
cont.  w.  die.  A  t.sw. 
Flat  rate,  contract 
and  special 

Max.  demtnd,  flat 
rate,  2- rate  At.  BW.' 
Flat  rate,  si.  scalp, 

ft  2-rate  meter. 
Special  scale*  and 


1.189,828 

68A71 

40I,eO2 

5,900,890 

6,800,726 

3,422,782 

176,412 

706,444 


Data  to  »™8i,  1911  .:'"-"T'"''^-'^'f; 
'^Mi.artla'"™    ""^'"^    Corporation.    Dau  to 

''SoITSm  ni\  =  r  ;•'  a-Ph.  tMO.1766  H.P.  l.pb.; 
Lighting  ft  traction.    *Inc    £S1  n  >  .  m  «  »     »_ 

i.rA'„:iri«i.'=.*''T'  ^^.™^^ 

•Sopply  in  bnlk  from  Dcrbr  ft  Notu  Elwtri,.  p.™— /> 
Data  to  Mar.  81,  191a  Kieetrtc  Power  Co. 

Water  power.    DaU  to  Mar.  21, 191a 

DaU  toDecSl,  Iflll  ., 

Lighting  and  traction.    Dau  to  Mar.  81, 1»12 

DaU  to  Dec.  81, 


Lg.  , 


r  64  t- 


Uni.dei 


..fliitpSl.ar 


Lg.  4  ft  »4 ;  pr.  a  ti  0.72  ;  hc<;. 

ft  ckg.  1 
Lg.7ft2,  or  44;  pr.3*  ftl;  all 

IcKs  5% 
Lg.  21  w.  dis. ;  pb.  Ig.  arc  £14, 

£lU4S£7;pr.  IJw.  die.;tr.i 
Lg.  8,  A  14  or  6;  pr.  14 

Lg.  7  ft  24,  or  5 ;   pr.  44  A  14, 

or2i 
Lg.  5  ft  3,  or  4* ;  pr.  3  A  1,  or 

14;  tr.  11 
IOe.  per  8-0. p.,  ot  6d,  per  unit . . 

Lg.5i  pr.8A14 


gearrent;  D.c.=direct  curr^inl. 


I  Max,  demand  ft 
I  flat  rata 
,  Flat  rale,  with 
I  disconnts 
I  Max  deinnnd,  flat 
rate,  ft  Hpeoiul* 
Mux.     demand    ft 

Qat  rate 
Max.    demand     A 

flat  rate 
Contract  or  flat  rate 

Flat     rate      with 


65,594 
53,568 


68,400 
1,012,194 


65,071 
1,145,289 
19,845 
78,757 
671,099 
1,672,856 


216,207 

175,769 

17,&11,572 

5i2.116 


'^Mb"'  «»»^«'.  J.  H.  Dcnnlaon. 
Lighting  and  traction 


Part  gaa  power.    Data  to  Mar. 
Part  water  power. 


i,  1910 


p.u.  I  inc.is  5b.  all  ngt.;  i,3  3s.  Vngt.  Data  to  Mar.  3l,-12 


103 
1M 
196 
108 
197 
198 


201 
202 
203 
204 
205 
206 
207 
208 


Lighting  and  traction.    Data  to  Dec,  £ 


'"rAjriUMOlS"'  ''"^'"'  '^^S  '»'"*"'^-    »*«*    212 
Data  to  Dec.  31,  1911.    Residential  district        ..         ..     2^3 

Lighting  and  tracUon.    DaU  to  May  15, 1919    ,.         ..214 

•Eng..inM;hie(,  E.  T.  B.  Marray.    DaU  to  Dec.  31, 1911    2)9 

•'^.K'Mt  s'i!Sil^-  '"■  "-^  ■'"'  ^K.^  2,7 

Lightmg  and  traction.    DaU  to  May  16. 1909     . .         - .     218 

Lg.Alr.  Gt.iiicr.  in  pr.  ft  domestic  loads.  •Pr2i&ll«    ftiQ 
£3  7s.  p.  B.H.P.  plus  Jd.  p.n  ,6%  dis.)  Daw  toM^.  31, -13 


•Lg„  4d.  Brat  1.000  bra 

max.  demand.    Data  V 

Produc 


809,375 

8,4J2,'J27 
May  15 '11 

254,889 

157,798' 
3,533,393 


Data  to  March  SI,  lOlQ 


•Also  85  radiaioN  = 


..    225 

Dita    227 


*20%  of  output  supplied  f>  (bo  Co.  for  pnnipimi,  at  id  95fl 

per  unit.    DhIu  to  Sfp.  80,  1911  '" 

'During  1911.  Data  to  April  31,1912         220 

Lighting  and  traction.     'Pb.   lg.  arc  £fll,  ino.  £4.3.8  230 

(two  40.O.P.)  per  annum,     DaU  lo  Mar.  81,    909 

Water  power.    DaU  to  May,  1912 231 

Producer  gaa  povrcr,     DaU  to  D;o.  31,  I9l>9        . .         , .  232 


4W     T«lC»f" 
TO"  A 

42S    jrnim,u 
428    BXMMO 

*n  w«oc8*i 

4M  »AI(£FI(I 

430  HUltM 

431  WAIUU 

432  WAITIUI 

433  W<U.T(M- 

434  W/MMC 

436  WATFMI 
438    WEDNESI 

437  WEUJKC 

438  WEST  Bl 

439  WEST  Hi 

440  WEST  Hi 

441  WESTON 

442  WEYBf 

W/U.TO 

443  WETHOU 

HEl 

444  WHITBY 


445 

WHITCH 

446 

WHITE  H, 

447 

wicjm 

448 

WIUESC 

449 
450 

WIMBU 
WIHCH! 

451 

WINDEI! 

452 

WINDSO 

453 

WISHA* 

4M 

wrrxET 

455 

WOKINC 

457 

mucES 

45» 

WOUKSOI 

459 

mmn . 

4S0 

noRTnmc 

491    WREXHAM 

482    HDMOUnf 

463    r09K 

464    rSTBADCim 

ARC  LAMPS 
MOTORS 
CABLES 

And  all  Accessories  for  the  above. 


J.  &  H.  GREVENER, 

40,  Southwark  St.,  London,  S.E. 

Telearoma:   "GREVENER.    LONDON." 
Telonhono:   7160   CITY  (4    Lines) 
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